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I NVENTI ON . Serotoni n (5-Hydroxytryptani ne) (5-HT)
receptors play a critical role in many
and behavi oral functions in humans and aninmals. The

physiological
functions are nediated through various 5- FW‘ hwﬁumﬁmmmw

di stributed throughout the body. There are.
approximately fifteen different human 5-HT receptofic*
subt ypes that have been cloned, many with

wel | -defined roles in humans. One of the nobst recently
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receptor, 11rst cron
(Monsma, F. J.: Shen, Y.; WGAND® p ;. Hanblin, M W
Mol ecul ar Phar macol ogy 1993, 43, 320- 327) and

subsequent |y frog Eﬂg&ﬂ Ebﬁfg% EKoheni thcalf M

A.; 15 Khan, N.; bl ey, D R
Journal of Neurocheni stry 1996, 66, 47- 56) The

I ecepiSerotorsn a’iﬁynrwmmammmbw)rrecaﬁbr@rpléﬁ eical role in many
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9?%{0%)5%19 b@erc‘f Sulggea n I}ﬁ%rﬁﬂb%‘ﬁﬂ?fh ‘SSF‘Gr(Hﬁ't‘?'brﬁ(MﬁYcé” M. A
Rham, N.; Hamkl TnHubbnay K.; Sidg\b. ¢, JodrnanfNé‘@Bf:ﬁz%gIgmBé %96 66,
| ro ce
YriesP RhENeoeDor R o PEa ot D R e G0 ool o
g];g?ylatgpy@aaeﬂ'(@uan gammsanffcm iE:Cermg baseutam@w@@h?e L.; Diaz,
a n C ns ntific
€ s O G BloA hicr bRl Besrar 2 egimyticanons
ﬂﬂ%B rESepitbR76)t eraeaécfepmrtug/fcmmIalrgemcé&omswlykmgvmcelnﬂal nervous
[ ' d s .ani mal, studi es, conducted so
HistEm3Ehisyblcke dBfin ALARHE BPleoda S PG R b0 cie o the
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n | Seases
R ERL B, TR, SOERRER, TElniRiogrele, and

hmpmatrmﬂl fasmation (Wetsi RaPt; rrearﬁtmmem av nLacHomedAldi BY Holihan, B.

Qa'\ﬂﬁéf/[)oﬁt ;356t8a, @'WF}Q&% 088nce fé%l egg 1%%%%@%?3 and

cort
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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are known to pI ay a vital role in nmenory (Cerard,

Martres, M-P.; Lefevre, K; Mquel, MC; Verge, D.;

Lanfumey, R ; Doucet E.; Hanon, M.; El l\/bstlkavvy S.

Brai n Research, 1997 746, 207-219). The ability of
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taggni sts attenuate attention
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SR ap RSt el e Be BuSHGRIR PR AGIdRE || Gands | n
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fp @dgan@@bttypereamm of sc&m&m&kerﬁé ]Eaﬁd @@%ressuon F(t)r example
a
AabfieRafeRath: MRS amtlgsyc%f IIC yhlgl'? gfﬂtnltye for the SHT6 recseptor
subtype. Also, several clinical antidepressants have high affinity for the receptor as
well and act as antagonists at this site (Branchek, T. A.; Blackburn, T. P. Annual
Reviews in Pharmacology and Toxicology 2000, 40, 319-334).
Further, recent in vivo studies in rats indicate 5-HT6 modulators may be

usetul in the treatment of movement disorders including epilepsy (Stean, T.;
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Further, recent in vivo studies in rats indicate 5-HT6
nDduIators may be useful in the treatnent of novenent
di sorders including epilepsy (Stean, T.; -2 WO
211114/ 074243 PCT/ US2004/ 11113926 Routl edge, C.; -
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|'earni ng such
afdadmehingrsush amﬂlzbelnmtslaam aﬂteﬁtlm defmt@ﬂoﬂé&f i th?HEeatme”t of -
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€lg.; enxiety, dapxesston, andecmseswemoramism@é§9§1% ”@%Ffﬁ@fl”éq”&@f
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as therapeutic
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nl%érdgrusl_ﬁ%)@c} £ aﬁlécﬁg{i @9 ke 5813 @&y, or affected by

receptor I's anot her object of this
i nventtns;ancﬂtmrpbwt ofethistieventien te promee iprrapeayig methods and

g?arggwr%%&ﬂﬁta\ SHhndSAIBRS %l'SEf*quB? tHésl‘?éaHrlneﬁt%f deRfaltdepasusaiyttem

nervous system di sorders related to or
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t hi s ‘t ?éétl?rﬁ of fid m’bQﬁo‘FﬁHBfﬁH@@% ?BQNdsdﬁQVIHEH nidySfsdR used
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lcemetpemtudﬁUM\M&mdmthﬁ-EHTMWw@\l 25 The present

I nvention provides a conpound of formula I -3
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SUMMARY OF THE INVENTION

The present invention provides a compound of formula |
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WO 211114/ 1174243 PCT/US211114 /11113 9 2(, R4
(CRGR7)n (R5)P -A SORL, NN (R). R3 (I) wherein

o2nfikR2G, CR8 or NN R is H hal ogen, CN, CO?%EHJSMW““”%
, or

0002R10, CO2R11, CONR12R13i SOR14, NR15R16 a
Cl1- Coal kyl, C3-Crcycl oal kyl, aryl or heteroaryl group
each optionally substituted; R2 is an optionally
substituted Cl-C6al kyl, C3-Crcycl oal kyl, aryl, or
heteroaryl 10 group orRan optionally substituted 8-
to 13-nenbered bicyclic g__tricyclic ring system
having a N atom at the grfaakhead and optionally
containing 1, 2 or 3 agﬁﬁtioﬁgﬁRWeteroatons sel ect ed
fromN, O or S; R3s Hera Cl- OBaI&yB,

réup each

C3- C7cycl oal kyl, aryl 'or het ryl

optionally substituted; 15 (S a Cl-Ceal kyl or
C3- Crcycl oal kyl group each Qti onal | stubst i tuted,
R5, R6 and R7 are each indep w H or a Cl1-Co6al kyl

or C3-Cr7cycl oal kyl groug ﬁ h optioRal |y substituted,
m and p are each i ndepen 1é-l{‘ly an i ntlgger of 1, 2 or
3; nis an integer of 1 or 2{). 20 RB is H OH or an
optionally substituted Cl-C6al koxy group; R9, R10, R71
and R17 are each independently H or a Cl-C6al kyl,

C2- CoalHestiyil , C2- C6al kynyl, C3-Cé6eycl oal kyl ,

cycl ohet kyl., aryl or heteroaryl group each
optiogﬁﬁﬁé%ghéhwﬁuted; R12, R13, R15 and R16 are each
I ndepende R, hylogbrCNTCORS,i®DBLKRY, cobs},i oNed.R,.2550,R,,,
CrL kot ol B 2 B Bl b RS g KIS Ry B
attached t ayrb@y each Sptiohally’surrhesed
Rz is an optionally substituted C,-Csalkyl, C5-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 seleéted fromN,OorS;
R3 is H or a C4-Cgalkyl, C5-C;cycloalkyl, aryl or heteroaryl group each
optionally substitufed;
Rais H or a Cy-Cgalkyl or C;3-C,cycloalkyl group each optionally substituted:
Rs, Rs and Ry 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;
nis an integer of 1 or 2;.
Rg is H, OH or an optionally substituted C;-Cgsalkoxy group;
Ro, R1o, R11 and Ry7 are each independently H or a C,-Cgalkyl, Co-Cealkenyl,
Cz-CeéIkynyl, Cs-Cecycloalkyl, cycloheteroalkyl, aryl or heteroaryl

group each optionally substituted;

R12, Rys, Ris and Ryg are each independently H or an optionally substituted
Cs-Caalkyl group or Ry, and Ry3 or Rysand R;s may be taken together
with the atom to which they are attached to form a 5- to 7-membered
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optional |l y containing anot her heteroatom sel ected from

“079(,4/(1\545214% or SON; Rl14 is a Cl-C6al kyl, C2-Cfimdkemhinnzezs
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C2- Coal kynyl , C3-C6cycl oal kyl, cycl oheteroal kyl, arvyl
or heteroaryl group each optionally substituted; 5
R18 is H or a Cl-Co6al kyl, C2-Co6al kenyl, C2-C6al kynyl,
C3- Crcycl oal kyl cycloheteroalkyl, aryl or heteraryl
group each optjon substityted; x.is 0 or
e eber ofingCploTy s PG AnelieF DeterdsGie Giaciom  NRe
doubl e bordsSOyr the stereoi sones thereof or the
phar maciewt Cealdibyi, &QO@ﬁatkabyleC%@lsaIByrtyE e]geigﬁycgdﬂkylfhe
present invention also vi des met hods : : )
ormost t i HaoueEralys Anf e e Pan] Risip soeh cBligaly subsiiuted;
ner veysissy st &0, meamyldeg ssanaaT/AldgEtgaw&ﬁ@Rtmb@blo@RyWHE
I NVENTI ON = 15 The ? drox tng% <qgé5-HTq% ]
r ecefYgPheterashyl. iy oh licrally sHasttytedy
i dentii§ bed aByntBgestulap; ghoning. Its ability to bind a

w de range. of therapeutic COﬁE% as used in
psycmwseBMF'a@eﬁOPﬂor%Qov §%i ¥g di stribution
tHdstefdHsdpficd theledporkhé PHARIa@Eutidagn lafstte&b@dﬂile Baltethesdof.i n

new conpounds whi ch are capable 20 intera

or affMERresRt éleptionerisnpevd eglanghqqscaé}q[cogmogﬁlpgs g?‘\g“ in the
tR8tAEhtEREeNt A neHUSEpdt@Rdisoheerpossi bl e rol e of the -
5-HT6 receptor in psychiatry, cognitive dysfunction,
notor function and control, nenory, nood and the |iKke.

To that end, conpounds V\,hl ch dermnstrate a bi ndi ng
afflnltyfor the 5-HI6 receptor a estl sought
both as an aPETAHBR,DE Ot or and

as potential therapeutic 25 agents in the treatnent of
central nervous s stem g ers, for ex

oy T BRSO RIGB LS e F P AT TR most recen

rb 8RS te el i@dtkiedPpy @%lec@@@&lon&(;l)lts%ﬂﬁy tbQﬁnd El\mmmﬂinge of
Press Ltd. Surp ow been

risi
Pl edpRaUss HF?CEMYHH%I%FQEP'SF WA GR iR HiHoution in
e Eﬁﬂﬁ hé@bﬁrlnﬁlaféﬂﬁs@f ffdagto ‘h}ﬁé@tWGechmpsum \hhgcl];aate callpable of
sub-t el ectivit v sa or
PerRHB SYBe afectior i 0B oh o apDa e e AL O f e
Gﬂ@%tﬁ@fh&‘ﬁos@i@l&t roRd (%fw 5.BITS reysptenn(EsSikS)atel, sogoitves
associ ated w a e
SEEICHPMgNIOT {Lﬁ\@tl%%‘g% trphg@%?qrﬁnmﬁ?%encgg‘gq?( Pt that end,
dorhsd I8 auridhydierdonstrate a binding affinity for the 5-HT6 receptor are earnestly

sought 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 Lid. |
Surprisingly, it has now been found that heterocyclyl-3-sulfonylindazoles of
formula | demonstrate 5-HT6 affinity along with significant sub-type selectivity.
Advantageously, said formula | indazoles are effective therapeutié 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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sul fonyl i ndazol e conpounds of formula | -5 WD

2004/ 074243 PCT/ US2004N003926 R4 N---\  (CR6R7)"
o(nhomp4pA SOR, N N (R)mR3 (1) wherein 5 pepysannmozere

Ai sC,CR8orN, Rl is H halogen, ON, COR9i 0002R10,

CO2R11, CONR, 2R13, SO ,R 4, NR15R16i OR17 or a

Cl- Coal kyl, C3-Crcycl oal kyl, aryl or heteroaryl group

each optionally substituted; R2 is an optionally

substituted Cl-Csal kyl, Re3-C7cycl oal kyl, aryl, or

heteroaryl 10 group or a tionally substituted 8-

to 13-nenbered bicyclic Or [eyclic ring system
having a N atomat the b 'dg,é“li‘fggd)nand optionally
containing 1, 2 or 3R di ¥ enal het erspag ons sel ect ed
fromN, O or S;RSisHorg\Q I, -

r

Coal kyl,
C3-C7cycl oal kyl , aryl or het€e yl yroup each
optionally substituted; 15 R4 H opNa Cl- Ceal kyl or
C3- Crcycl oal kyl group each o nart-Ny substituted;
R5, R6 and R7 are each iqgg endent | y\ H or a Ci1- Céal kyl
or C3-C7cycl oal kyl group €&ch optioRally substituted:
m and p are each i ndependentl|{§) an integer of 1, 2 or
3; nis an integer of 1 or 2; 20 RBis H OH or an
optionally substituted Cl-Co6al koxy group; R9, R10i R’
and RWheggi® each i ndependently H or a Cl- C6al kyl,
C2- Coal kenp, or&¢- C6al kynyl, C3- Cécycl oal kyl,
cycl ohet eroal’kyl,” aryl or heteroaryl group each
opt i offali# §, Bajpgen, (GAN.e@PRs, OCO.R;5, COzR11, CONR,R 13, SORys, .

NR+sR16, OR4; 0ra C1-Cealkyl, Cs-Cseycloalkyl, aryl or hetéroaryl
group each optionally substituted:;

R. is an optionally substituted C4-Cealkyl, C5-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;

a

Rsis H or a C4-Cealkyl, C5-C;cycloalkyl, aryl or heteroaryl group each
optionally substituted;

Rais H or a C4-Cealky! or C4-C;cycloalkyl group each optionally substituted;

Rs, Re and R; are each independently H or a Cy-Cealkyl or C3-C7cyCIoaIkyl
group each optionally substituted:;

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

nis an integer of 1 or 2;

Rgis H, OH or an optionally substituted C+-Cealkoxy group;

Re, R10, R4y and Ry7 are each independently H or a C,-Cealkyl, Co-Cealkenyl,
Co-Csalkynyl, Cs-Cecycloalkyl, cycloheteroalkyl, aryl or heteroaryl
group each optionally substituted;

Ri2, Ria, Ris and Ry are each independently H or an optionally substituted
C4-Caalkyl group or Ry, and Ry or Risand R, may be taken together
with the atom to which they are attached to form a 5- to 7-membered
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0 3
\\025¢{4Z%9t43 whi ch they are attached to forma 5-

10

15

7-menbered -6 WD 211114/117-4243 PCT/ US2004/ 11113926
ring optionally containing anot her heteroatom sel ected
fromO, NR18 or SOX R14 is a Cl-Co6al kyl,

C206a|keni§ 96 Yaér?{ C3- Cscy cIoaIkI

cycl ohet erBgI98FPNallySoP ‘”%@E‘%‘P%’d?%’?m@?omjﬁe'éatﬁﬁ from O, NRyg

opti onal | yarﬁ@;st ituted, 5 R18 is H or a Cl-Co6al kyl,

C2- Caa|; isen@l- Cﬁeﬂﬁyl Gﬁﬁtkalmﬁyl G LlKON) @?chloalkyl

cycl ohet er o E% f{fkvﬁ q et eraryl group each

opt i onal | YWEGBSEf@IvERY & F?r??rﬂfgr ?%‘@f@fo"éﬁy quistituted;

2; armharsembesmtcssa&ysce@selkb@ﬂotmmyawu@3@7CP@Mky|or

the stereoiso er eof har maceuti ca ¥

accept ‘éte qg’g aﬂﬂ@l‘ Bgteranypragp Rtigngihesubstituted;

SpeCi)le(DairlaﬁnntaQQ' stliadrs antihe term hal ogen desi gnat es
and the term Cﬁﬁ| ohet er oal kyl '

d
deS| gﬁafeé’§es§”f‘°1 ‘?\‘/%'”g'ﬁcpoé‘g\%ﬁq?é' 188 ¥ycl oal kyl  ring

tisey Ste@ddisMMsahiedPorkh@ pharr@dctiti @Al QEBeptiblE %Bltg%r&ﬁ the
sane or different, selected fromN, 0 or

oEt i oksalideyt .nmﬁ@egim@nmdmnmsetrmamlm hg&gaﬁldafﬁnﬁn&{es F, Cl, Br
rln I NCl ude I n e erm
& 18R AT L AR bR B RERE Rt oo meigered Syeloaly

ripigesyeiem oonitainingr,1 @ 2dretGoatombs, Rhich rhhyobe e ©xphé onditierent,
SRR FUHFIL A5 S BRP SIS BERERAA U ouBighdid Noridly o

€ speclficat
“é?l EIVQ!%ﬁt?fﬁa'kY' H'@QtséﬁfWéﬂ@\ﬁ'@%ﬂ pithe EoMdssiagiitated berkinage the

fbl!bv&n@@mﬁ@‘mﬁéréﬂ )@fsmt(D Q—)r 5k BAd RYS HYPAUHidhal élgafﬂtuegt as

Ooes K trero%)oms may be the sane or d erent,
SPRGEEFIAN, 0 or S Such heteroaryl ring systerrs
|nclude pyrrolyl, azonI oxazol yl, thiazolyl,

i m dazol yl , r;.ﬁr yI | enyI noI i nyl I
i soqui nol i in ben\t‘ eny of‘g?g[\/
benzi soxa B{GNFI ke e ter desi nat es

a carbocyclic ar omatl C ring system such as
—I — X X x>
) ) -y
KX X KX l\N |\/N>R
R

Similarly, as used in the specification and claims, the term heteroaryi
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, thiazoiyl, 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, anthracenyl or the like. The term haloalky! as used herein
designates a CrHan,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,Ha,;

group having from one to 2n+1 halogen atoms which may be the same or different.
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wohavimg243r om one to 2n+1 hal ogen atons which

25 phenyl, naphthyl, anthracenyl or the like. The term
hal oal kyl as used herein designates a CnH2n+1 group
the sane or different and the term hal oal koxy a/BSymgwu)m
herei n desi gnates an OCnH2n+l group having from one

to 2n+1 hal ogen atons which may be the sane or

different. -7 WO 211114/074243 PCT/ US211114/ 11113926

ExenplEidempﬁérybhﬂleS} td 93-hdrRiThg B%RICIQ'&XQA/'CI‘F% ﬁrég systems having a

cl.i systens havi ng
N"i’*&é‘bﬂé%{’ r@)éf’ |389§PF'9/”9&|MﬁPaﬁam'mﬁg1 2, orB addiBonal heteroatoms
adidictdddruah et & DRERAE iSBE8&Hheds géﬁ@%d Re@hn % g dhe following

i.ncluded in the termas designate ern are
FIBP ISYNFRG Wharalg Vais MO @h8r @chRHios aNRptionad sulSstitaend as

Rets&iddd0eraiib@@hd onal substituent as 5 descri bed
hereinbelow. i g1 NNN/iNCiN ~7 N - NN N\W

2 / N N | / N
?E@ﬁ g e e e
N N ~ W N WNI NlC\NN’IJV\NI (/ Y1
W

N-l\N-~~N- =~ TC\~/11N//NN/N|

N~I r W N 1! .
—t—heséec_:c*atllNong Iaﬁq Q/gﬁrms[\,\w—'

CVCS al kyl , @"- C6al ke C2- ak?éynw
C3- Crcyci oal kyl, cycl ohet er glal kyI aryI or heter oaryl N
aweﬁi\s§| S~ 10 bgi | I\.y s Thuted/ ™ F 3
@Ngr_bst Nt x-grioup y—ptlesentyN—
may
N _\_ W, /N,
(T2 @'“—J O I (e
w3

&\ Of\ Qﬁﬁ PN m Qﬁﬁ
wuleciiocivilec e

In the specification and claims, when the terms C,-Cealkyl, Co-Cealkenyl,

Cz-Cealkynyl, C3-Cscycloalkyl, 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, alkyithio,
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be one or nore of those customarily enployed in the
devel opnent of pharnmaceutical conpounds, or the

mdhiigation of such conpounds, to infl uencepthﬁlg,("u,".m,(,
structure/activity, persistence, absorption, stability

or other beneficial property. Specific exanples of
such substituents include hal ogen atons, nitro, cyano,
15 thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl,

alk}dsu;yhmw,aéilkwd;wdpimyl aanblamoyl aallHy}dnaﬁmmbordl @Jhléh laiﬁdrBDJbstntuted

oW bynde SR SRR e ST e ka%&%m a%ylnl;ﬁnzv'oxy

ladteydasyl| ipboipl hetemyblglr(e;d héiélk)}ﬁl’)&lmyﬁloﬂétreWI orfyeBxky
and subs t he ubstltuents are

SR tec sy RslooBh &iia o e Sp AT Pl Groups: Tysically, o-
Beum:mmrytb mayroprgdent hmmnmfyhe {oBedbing Msﬁf&ﬂfsyrbpresents or

I ohet er o aI k roups, preferably

I GRS alibeBhaPlG M o St SxbrReheg RO gy contain
Eﬁym mal;iryferéblyauﬁt@@gbﬁ@fetpﬂ@r@taalwtdw cibes 8fms. When any '
of th f oregoi n% substit uen}s represents or contains
an al K )'7?”@?1‘%&'? YATEERjRRYE 728 MY BReANYIRSd agpilign galt formed by a
derﬁﬁ@thﬁﬁof&ﬁldmmay aﬁ@Bfpa!aﬁnadﬂ@ﬁd:@lyh%ce&é@lfe%&@ﬂdbh% ptsphoric;

rmre)éﬁ eb:!erakf)1 %E to 4 carbon atons.
%%F'ﬁa% TPPUAHY. PYYoREBICATEC SBRIBE. MRlPRe MaRgielie isyccinic,
Anhekirid, atet®aldctis, O’ﬂtﬂedsubuma p-egHeU fkoRik, hethaHb 3uliom®dcid or the
%aar maceuti cal ly acceptable acid such as phosphori c;

sul furic, hydrochloric, hydrobromc, citric,

rml ei C.orriWuﬁﬂds of thﬁ'ﬁm,féﬁhtbrmncﬁkﬂéfésfé@ cafrwmdté§ or 8%@k knventional
lactic, nitrj t ol uene sul foni c, nethane

BLQdf moemacwmc'aw 9%@“91 ?fﬁégn%eﬁﬁ'd{ﬁwgt'@ﬁ of the ‘F‘?Wlé‘?iﬂdé Rf the
invehtisteaRPWRIER aré %fabwf@irﬁ‘/& red t@ﬁ]‘éﬂi‘\vé?ﬁoé’ Q&Necméilety in vivo.

rodru i.ch gener a are functi onal
8F’F§% ‘{fé%y dpe F}?E‘Oé’cﬂirﬁ}b%'ﬁd%mtﬂ" ¥R acesihe fRpaHPehP! difdvarious
ebndiiiorar deseatsst ha'remabm%r\tnﬁdatc@rrfpbandi BRI € oRGAth Weompound
t he nmethod of the

res i ngly,
FRIPEY Palsnisl Pa o] RHLE R o SeRE sy ahraonverts to a
comgotndoisiogesian |ubra0b hetse I|ﬁb3iﬁé‘d%rWrﬁdlal§bhfé@rﬂ$@h@Sorﬁf>ounds of
un

Uit BB BAve aRpore POBbreLE N NspYuaIPR Al hese
compeunds ihto abiobaivabsystkref formula | in vivo. Al so
inclugf are L bol i t s of the congounds of

20 t
pr esent® THRVEAE © 8 dujerficn May et A9 @ Eﬁém%%stﬁf%ﬁﬂf%s The
g&meUSI sideneloc‘tuctelrsmmdoﬂe bhmbénér@,;'m@s}hﬂ%%méﬂé ,@tr@pisomers and
| Ol 0Ql Ca S nas. o t he inventi on .
QDB mE s SRR R B, Slkarb ookl Ay R siRstoisomer may

beenwe |astwremsrnay| ekhitsiebeedinial effedts wheh aafichiedaaRitiSe to the other

 BRSS AT o Bon BRGFE L ki GRET e SPEBEBRS mgilionaly, the

skilled artisan knows how to separate, enrich or selectively prepare said
stereoisomers. Accordingly, the present invention comprises compounds of formula
I, the sterecisomers 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.
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(9]

30

25 be nore active or may exhibit beneficial effects
V\,hen enriched relative to the other stereoisoner(s)
en separated fromthe other stereoi sorrer(P .
PG T/US2004/003926

W(Adlff“{'i githl |y, the skilled artisan knows how

separate, enrich or selectively prepare said

stereoi soners. Accordingly, the present invention
conpri ses conpounds of formula |, the stereoisoners
thereg% n¥ﬁ the pharmaceuti cal | acceﬁiable salts
there & AT CYRPYArIS" dhenfeanchy ekedlion whish pay be

FHUBQﬁmtedafy c@tnﬁhéﬂy@d@s@tﬁte‘éﬁrﬁkﬁﬁ' é@mﬁsss el VA3 or 3-
r S or as an o tlca|ly active or

&51 RIbEBALr A '&sm"pp'ﬁlﬂfé\lﬁé}# HRxap a9 Hb0ephenw3 1 -naphthyl, 2-
REPhthgS206n dgh@g%% '@mfﬁalcﬁfhe% B%h@éﬁthgyg %%‘qﬂ)lljorophenw

phen and

|pmnyban:qjt8§lnyl[ Fﬁ%@fﬁq ar@ Hymetky, ptoylprdpyl and phenethyl.
phenylpigferdy c%hﬁi’o@th@é‘éyllhe uﬁ‘%nﬁ&@ﬁ@ B¢ &ngéurﬁks of formula |
Exanpl es of R2 are 1- napht ,
YerIpRdRyt Anpthes gr@rp qry mrefedpt QWPOUIZdSpEﬁTQﬁBQMOmpounds of

I

%m@gghgreﬁrllqﬁg){g?ggﬁgﬂlo tlcﬁm ﬁy‘@‘tﬂ%ﬁhﬁ@db @9Ik§l§q§&y A further
sherseiyelerrepcempppags @fdhpma@,ormiretthese mremur@n ofifcgmula |
t
g el S e MISTR Tl oS o
fRIPIRLTPE are ieee é@rﬁ\pmnqi%ofﬁprmulaahwmirbﬁal er;ar@db;sareﬂtt ed
Cl- CAghkpl prgfreﬂ'EB cofpodhdd\&the %Qﬁiﬁbrpéregﬁggee&gﬁgo%nds of formula |

conpounds he i nvention are ose conpoun
fieRein 4 I Men%ﬁerseH 197 R2 optionally spestintaIGi-Gallyt group.ednother

Rj?@lﬁb’!)famé‘l%p&b@}’rled%rrg)%hﬁﬂé)%%o&r odﬂd%%éfcﬁ@% elr\@?% nAis
are those conpounds f or mul e|n %
A g1 sk iRz ip ﬁef%wpe@llyc@ﬁpfdmed@h@ﬁylt haptithyl @nthietemoaaylegroup.

tHRHEr ﬁx@?@@ﬂé@%ﬁonﬁﬁdﬁ‘dg 3f the IH\’fé‘ﬁ'ﬁ%%lr{‘triﬁe Noﬁlggur% d¥ormula

H or an optionally substituted
Arvderaip thebqiy -Bembsred presydicrriag ie @H@@mﬁdg ﬂae darglenthe 5 or 7
&g}gﬁgﬁnds of formula I wherein Ais 15 N, nis 1 and
is an optionally substituted phenyl, naphthyl or
het er d¥PYNI Hediplerrep rommperndaeidhe inveatierare: onpounds  of

tél@ ﬂnefr@w&&majny@xma&qugum?n% QL2 |- wherein

nbered azac ic ring 1s attached to the
|31&a'ﬁﬂh§‘w‘fr\”f9ﬁ>é) 5 Pdﬁefﬁzmﬁdé‘ﬂﬁrlﬁﬂaz ng the preferred
db t I
g@&#@t helfi’fgl)pfgeal‘znlﬁﬁ'WIﬂ)é??z_@jeyl) -3 g‘p IqaRh hgl V ona/)) 1)H Tdazole
I-i %@gtfl&p@)eraz\gn Clth%'ﬁFPhEﬁ'y SE'LFPFM:)nW )nﬁﬁzpkper azin-1-yi -
gﬂﬁ&;lﬁm (4- pro Iplperazm 1-yi}- TH-indazole;
3 C genz % V

loro pi perazin-1-yl)-3-(1-nap
rﬁ pPaYIsYIRyD-y - qumubzloﬂémdazole

75 (ﬂm@ﬁ&rlﬁ)ﬂe%ﬂﬁ‘-ﬁ aa)-81dnensuforyRARHEYbEONY | ) - 1H i ndaz
3 (phenylsulfonyl) 5-(4-propylpiperazin-1-yl)- 1H-indazole;
3-(phenylsulfonyl)-5-piperazin-1-yl- 1 H-indazole;
5-piperazin-1-yl-3-{(3-cyanophenyi)sulfonyl]- 1 H-indazole;
7-(4-methylpiperazin-1-yl)-3-[(2-phenethyl)sulfonyl]- 1 H-indazole;
3-(1-naphthylsuitonyl)-7-(4-propyipiperazin-1-yl)- 1H-indazole;
5-(4-phenethylpiperazin-1-yl)-3-(1-naphthylsulfonyl)- 1H-indazole;
5-(4-methylpiperazin-1-yl)-3-(2-naphthylsulfonyi)- 1 H-indazole;

-10-



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

WO Bngpheny! sul fonyl ) - 7- pi perazi n-1-yl - 1H i ndazegjys2o04m03926

10

—
()}

to
N

30

5- (4- et hyl pi perazin-1-yl)-3-(phenyl sul fonyl)-1H i ndaz
ol e;
3- (phenyl sul fonyl ) -5- (4-propyl pi perazin-1-yl)-1H i ndaz
ol e; 3-(phenyl sul fonyl)-5-pi perazin-1 -yl -
aﬁemmtaszmorcﬁahpnmauazmm}-a plperazm 1-yl- 1H-indazole;
( sul f.ony 1H1 ndazol e; 30

e R FTEPRI s S M el ny )
whénﬁwlr(bhémhéulfﬁdﬁ)z Blpﬁberaﬁn-ﬁ lyl- 1H-indazole;

#Hﬂ?{gﬁgnyls?ur%nel); pergzrn?qyl pllglenrdg.%cljlg L-yh)-

Sménplw@aémwimbpﬁy a:zﬁnaeﬂazw )-yB-1Hlinaahs;hy| sul fonyl)-1
J7-I-| ndazol e %{&W erazin-1

'F)ef%z"ziyhéé f ”Y'Hﬁu"ﬂﬂ%% e; -10 \,\' O
ZQgﬁﬁubinhbaﬂﬁsul?&lW@@ﬂ’(emﬂpi%aﬁn 1 yl 1H-indazole;
g’i&%ﬁ&'&ﬁ@' sulffoniljl?7 plpheerQZ|n 1S¢Jll1fHo|ﬂgaj >-piperazin-1-yl

ole;

3 [(mérhmbpr%r(ypmfwwwl Bz P-yPi BEhaZidle;1- Y| - 1 H-i ndazo

i -HipRsesit- ¥ eatRdarRiengisitpogl-gHidedazolen- 1- yi - 1H- i ndazo
Bg(a- flLibrom‘ﬁhhl)’siuffSn)(l]M)HeﬂiWI;fl@éﬂékl)w A ly|Pi A8R@EION; L - Y|

%%@ﬂ%&z’%@%ﬁ@ﬁw% sarfargmyRirerepndey aftfindazpts;. 1

Bk[(mﬁam@biﬁnyl )sulfonyl]-5-piperazin-1-yi- 1H indazole; -
8r ES gfﬁ rot%'nen 2 yP{squon)L]( g pflplel#gzrlr?1 -yi- 1¥II %ggjzlofeonyl J-1Hindaz
3- [[5( &lébmm@bwfbmpwpmwé;}m A= AHIBEEPHIRI per azin-1
-y
325 {cs0 P bRy SaiRecH A B - 1 -y -

$1'ﬂhjoftda~(;ﬂieﬁnylsulfonyl) 7-piperazin- 1—y| 1H-indazole;

%Ffl[ui% E}Eilgyl)))sygal];)gpaglrh yl glpl rP%rzgllél n-1-yl)-

al-qm_lqjeca(pheny]wbnﬁ) -§-phekdion gphenydidsw; f onyl ] - 1H i ndaz
fFUPﬁO PR EHSY S BPEEARN | VB 1 n9R80IRY | pi per azin-1

BYfluoro-3KphengRakdrgl)-5-piperazin-1-yl- 1H- mdazole

L ebbor cphemyl ) SUl FON! L -l QBYIRL per azi n-1

.3—([4(n4etayipupemmwyt)su(bﬁwéqlfoﬁylpnplem@zaom»1 yl-1H| ndazo

y(|4 pr%[ﬂéq [P]%glélg-ﬁ g\}I h}i i@weny}/su fgrlmj)llf ?[QY o]azglepI perazin-1
3~ (phénytduifonya)-brpprrakiryi ys-uHfindydole; 7- pi per azi n-1-yl - 1H-|
%d‘gﬁ‘%l@gg Ay CHRReiPPYNY i3 38i%er azi n- 1- yI - 1H i ndazo
|4€(A methylpiperazin-1- yl) -3-( phenylsulfonyl) 1H-indazole; _
|4e(4 propy?plperggnq )X §'L€ lfleon%u?fonyl)pﬂguenrd%élalg 1-yl- 1k indazo
8- (bhegyisutfSnyipheipptsin-i gy H)indalger azi n- 1-yl - 1Hi ndazo
lfﬁ!? ﬁﬂg@ﬂ]‘i% 8&6'611%%5‘% o\ PRl el azin-1 -yl -
‘8—[‘(5 vidorothder(-plypsyonyl)-7asmydridirs 4 pi-parieddzatel - yl =1H i ndazo
|1 -methyl-3-(phenyisulfonyl)-5-piperidin-1-yl- 1H-indazole;
3-[(3-fluorophenyl)sulfonyl}-5-piperidin-1-yl- 1H-indazole;

-11-
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6-f | uor o- 3- (phenyl sul f onyl ) - 5- pi per azi n-1-yl - 1H-i ndazo
| e;

woan¢drphenet hyl pi perazi n-1-yl) - 3- (phenyl sul f oy, uddtuimizeze

dazol e;

6- (4- et hyl pi perazin-1-yl)-3-(phenyl sul fonyl)-1Hi ndaz
ol e;

6- (4- propyl pi perazi n-1-yl)-3-(phenyl sul fonyl)-1H i ndaz
binethy8-(@hémheuifph g7 f( myethylGipprigiarag)- nHindagbte: |

i le: L .
@%3@2@9 ?wa—u 'J‘i’rlyék?(BPSH?/'PQQY'F%WP)?‘?T?L i ndazol e;
3:{((34h1rm:tplfnyhyi)qniorai]mptbeﬂ?ﬁhy—ﬁ- (I-p_tme!aﬁdﬂsul fonyl) -

- - (4-.pr,0 i per azi n-

3 RRE R BRbHRy P RnBR o1 o
Bigpime 3yl B thhdroptydryh dulfoinpi7 aetperidin-yivt- T H-ihdglarel e; 30
S RIS AL A 8B Y UL RG-S piperidin- -yl - 1k
Bie[stbecibbraestthérent; 2ryl ) sul fonyl ] - 7-pi peridin-1-y1-1

i ndazol e;.
’{‘%er%‘FHV?Q%E"E?JW@ﬁW%PLPéﬁW fhegedsi peri di n- 1-yI - 14 i ndazo
le; 3-[(3-fluorophenyl)sulfonyl]-5-piperidin-1 -yl-
1%Lin?ﬁzoleh.-l% VO 2%&&/1174243 PCT/ US211114/ 1103926
1 - met By MYETIPhRRY PE IS HRIPIESFER Ipr REFRRAINGICHERCHNHS af formula
gy br)saltd thdresfamioicR processes include one of the following
I?:I- I[ ggga‘;'ofg&%?&%? gI gns é)fcﬁsl‘.’méla ch%oBgcri Io %or;mﬁla (Y/lllA)lz
3-[(3-fl uorophenyl )suRf4onyI ]-5-piperidin-I -yl -
1H i ndazol e; \
3- (phenyl sul fonyl ) - 5- pi peridi n-1-yl - 1Hi ndazol e; 5
1- et hyl - 3-[ (3-fl uor ophgényl ][@E-]GR;,?WI ]-7-piperidin-1-yi
-1 Hindazole; 3-(pheny{sulfonyl 7% peridin-1-yl-1
Hi ndazol e; the sté€Rep soner Xt\:ere

Otz t he

pharmaceutically acceptable s tbereof. 10 This

i nvention al so provides procej? s|for preparing
conpounds of formula (I) or tJ t her eof , whi ch
processes include one of the fpgf oW MN#l(a) diazotising
and cyclising a compound dBfler mula (VT A)iafd N-\
&CR6R7 n éRS_ p~A SO2R2 (R1)m NH2 (VI A) whefein the
BeresHhpidREed e, . My p. A, RR Re. Ra, Rspfs apd R-Ree ap deftrecthasein,
ag.volef Naed/A8d8 & Give a compound of formula (1) wherein Rs is hydrogen,

or

(b) alkylating or arylating a protected compound of formula (1A)

SO.R,

(1A)



15 e.g.with NaNO2/acid to give a conpound of formula
(I') wherein R3 is hydrogen, or (b) alkylating or

g a protected conpound of forrrula(IA 926
WO ﬂﬁNAﬁIzeS‘ R A Sorro (Rp N 1 N H )bT/l(EFu(Suuusm

20 -12 \VO 2004/ 074243 PCT/ USs211114/ 11113926 wher ei n
the dotted line, m n, p, A R, R2, R5, R6 and R7 are
as defined herein and P is a protecting group or R4

mherrem tRé dosteassm@leﬁ i mex Ahgr et,n Re X .eHd mygarexé@.rdégﬁgd hweirhand P

atl | a ngaent of formula -
W?e?rg Ei_ "Y%E FO ‘n|Q§ heeein gxc@ph@gycp(ygen with an
£1Ryexey of mlahqy{g ag@ft)olf fcﬁmuhﬂkﬁ[@aﬁdélre 0GR |ERGHY group and R; is
O&[l@gﬁﬁ!tq subs |1']u37edI 5hand if required renoving the
Proteety 533#178 palleyl, gyh\RE hetegRaTy B erFePtiopatoiHRgtivted;
5  Aod Wécﬂm(eb)rembahgtl%ﬁm‘oﬁecﬂn@grcﬁ@a{d@% a @n&%ﬁ&n@%hhﬁﬁnbund of
r¥| et eroar %@oup each optionally substit
Grpig gy k%r?ﬁa.'%%ca S oGt oHo I O PEiProaTe cFpiR. Sach
OEIFRGRNY Butsbnlited; /- A (RS) p
or
(c) alkylating a compound of formula (IB)
10

(IB)

wherein the dotted line, m, n, p, A, Ry, R,, R, 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-
15 Cealkyl or C5-C,cycloalkyl group each optionally substituted, to give a corresponding

compound of formula (I) where R, is a C-Cgalkyl or CQ—C7cycloalkyl group each

optionally substituted;

or
(d) reacting a compound of formula (XII):
SO.R,

o
20 (X1

wherein m, R, R, 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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N NR3 (R)m(IB) wherein the dotted Iine, m n, p,
A R, R, R3B, R5, R6 and R7 are as defined herein,

wommhnans al kyl ati ng agent of formula R4-LG V\he,r(er,y@.,bﬁ,.mz(,

a leaving group and R4 is a C, 15 Ce6al kyl or
C3- Crcycl oal kyl group each optionally substituted, to
give a corresponding conpound of fornula (1) where R4
is a Cl-C6al kyl or C3-Crcycl oal kyl group each
optionally substituted; or (&) reacting a conmpound of
formula (XI'1): LG SOORZ NN (Ri)mR3 20 (X1)
wherein m Rl, R2 and R:ERsarg— fined herein, and
LG is a l|leaving group such ) Br, | or an
acti vated hydroxyl group sucl’i' as trlflate with a
compound of formula (V): -13 WD 21111-t/11742-13
PCT/ US211114/ 11113926 R4 (F@B’)P LCRR N ( 6 7)n Fi
harer Sy ML o Pod ifrerkap ERn@l o B, W RgBieceice 87 catanst,
P&t |aafeﬂ"aﬁwmorm%ematalaﬂaltygn/e & corgispending 06mPSHANGH Benula (I);
gonmpound of formula (l1); or 5 (e) reducing a conpound
of formula (XII): P N

(e) reducing a compound of formula (XI1):

AN
(N (CRgR,)
6 SO,R
(Hs)p// e
[, L ow
/\ N
(Rl L
(XVI)

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

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

or
(f) acidifying a compound of formula (X|1):
P
AN
N—™\
} (CRSR7)n SOZRZ
(Rs)p

/\ N
(Ro), L
(XV)
wherein m, n, p, R,, Rz, Rs, Rs and Rz are as defined herein, P is a protecting group

or R4 as defined herein and P’ is a protecting group or R; as defined herein, if



(CRBR7)n SOR2 (ROP C, I N N(R) / (XVl) wherein
m n, p, R, R2, R5, R6 and R7 are as defined herein,

WO :ﬁubﬁbﬂspr"t ecting group or R4 as defined ”bﬁﬁ%{ﬁln%nmo
an erein,

10

15

is a protecting group or R3 as define
if 10 required renoving any protecting group, to give
a correspondi ng conpound of formula (1) wherein Ais
CH, or (f) acidifying a conmpound of forrmula (XII): 15
rédulred (rORORTY AnBPRIRZ:ting BS) U, give a\ cdNebbor(dRig Barapdnd of

vher ej , RL, R2, R5 7 def i ned
R Breel a0 B o Gl BB R et i ned |

oherein and P° is a protecting group or R3 as defined
herein, if -14 WO §011-4/ 0742-4? PCT{ 3521111_4/ 11113 9
2G r &qbi r SEVRIHEY P RFEE SRR ot forgUuig Al 65 defiped hginyo an
aciaradeittiponitnigereoipaigedeada. formula (1) wherein Ais C
and_ represents a double bond; or (g) converting a

asi ¢ conpound of formula (1) as defined herein to an

5 aci(t) addiephiing alsterédies@er ol corhgSundst $Smuda (1) from a mixture
thereof.

In particular compounds of the invention may be conveniently prepared using
conventional synthetic methods and, if required, standard separation or isolation
techniques. For example, compounds of formula | wherein A is N; R, is.H; and ----
represents a single bond (la) may be prepared by reacting a halonitrobenzene
compound of formula 1l with a chloromethylsulfone of formula Iil in the presence of
strong base, such as KO-t-Bu or KOH, to give the benzylsulfonyl compound of
formula 1V; reacting said formula IV compound with a piperazine or homopiperazine
of formula V in the presence of a base such as K,CQOj; to give the cornpound of
formula VI; reacting said formula VI compound wjth a reducing agent such as Sn, Fe

or Zn in the presence of an acid to give the corresponding amine of formula VIl; 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.
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(h) separating a stereoi somer of a conpound of fornula
(I') froma mxture thereof. 10 In particul ar

\\'OcmnanuMS of the invention may be conveni ent! ycr/us2004/003926
prepared using conventional synthetic methods and, if
requi red, standard separation or isolation
t echni ques. For exanpl e, conpounds of fornula I

wherein Ais N, R3is H, and ---- represents a single
bond (la) may be prepar?__ react| ng a

hal oni t robeng,ene conpo 11 with a

chl oronet hyl s ne of formula Il in theg preseéb:ﬁ of
15 strong basd; \sjich as %Qt Bu or KOH, t

benzyl sul f onyl S f“ Rala 1V, r g said

formul a 1V conpoun vﬁ h_a—pr‘per-azﬂ're or

honopi per a#tme of formula Vin the pr ese 0
such as K203 td'gi ve the conpound of Rdnnul a VI ;
reacting said formula VI conpound with a reducin

agent such as Sn, Fe or Zn in the presence of anj4cid

to give the correspondl ng am ne of fornulalVlil; %20
a.N

reacting said amine with NaNO2 in the pres
acid to give the desired conpound of for Ia I

reaction is illustrated in flow diagram | erelrﬁ"HaI
represeis O or F. -15 WD 21104/ 174243

PCT/ USZONAA11113926 Hal FLOW DI AGRAM I SOZRZ
Cl CH2S» (Cmmll) (Rl)m/ NoR { ﬁeF(*vﬁat)m (1V)

R4 | Yn F-1 /R’\N(V) NO-R, N-\
( CR6R7Y U SO2R2 (F‘é’s) P\ R
5 o,

<R1)m (Re)m

(Vi )

NaNO,, HCI
R4

CR6R7)n

\
} SOLR,
(Rs);” N

0

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; R is other than H; and - répresents a single bond (Ib)
may be prepared by reacting a protected compound of formula VIIl 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

-16-



Cl Sn, HO ° (R1) NH2 (RI))mN® (VIl) (M) R4
NaNO»2, HCl N--\ (CR6R7)n SO2R2 (R5)P N DC N (R )/ H
Compounds of fornula |la wherein R3 is

\-‘V()(’I (la-iz\ﬂ 54 > ot h'er 92
O2h "H'hay be prepared using conventional PCT/US2004003926

(9]

10

15

al kyl ati on/ deprotection procedures. For exanple,
conpounds of fornmula | wherein Ais N, R3 is other
than H, and ---- represents a single bond (Ib) my be

r ti rotected.conmpound of formula . -

Bl Rl RHefR 50 09, AudthaNeR R RIR M8k WREMEY s an
pryesemzeroafyl grmasmea?dnmf?mmm ma%/ ibermi drmtd'rzm]etdm@arw boronic

r.ese e- anst er n gl.ve e
B350 5 Ve SyBIRG LR IRER BHRiasblh Pl Staagnee of a catalyst
g@l@l(@ﬂom%)ﬂaigﬂléf 189 ggaz%égﬁ‘ﬁ@/ FDDN7 Bgteg@ogip‘éﬂnd Beformula X

Sl re cO oun - - -

BERIElSED S A28 S ey R R OP RO E M fora g cpmpound may
Abviaarm \L/Mehry alkflatindg hose oCtlﬂﬂﬂOl&DdSmﬂb?ﬁt?hdier%MyFa)‘r(i@ﬁ conditions

ry. r heteroar r , the ent, o ormula |LX na
e e IFELRR oY lor BB virain 0 & SinSnaRa Hude e o
@?d;lllined rrvmiytﬂét relierséd byﬂdbﬁr(o‘kéchhg tedazadie Vim c?xﬂﬁom’(cﬁ@%jlkﬁﬁhe
0 a ca S e.g.,. | ve e
Sl ARy vt T BT e o Sy Siraghe formuia
t‘db:ﬁhb?dnrid \Rlen ihié g@mm Xl algwaine; @@bé?ﬂlfcyd;iv? r%.r?;%@hbw #drindila Id.

. C oun e reacte an .
Eor ! T o R R R S e e 1X alkylating
lagkml as Ugén’d:ribRﬁcﬁlﬁérbirﬂl‘)Sve,tt(ﬁng\'fl@e f?ﬁ%@m gmlm I, orH8UkActions

er el .1'S othe t .M. esired, the.. . ’
ol N Ry g Ry L het R i potsclE r Aand [ isrieaving
drdup stehpe@®rt h QH,\BXOH)L tosy mynst thé liker mul a | a
wherein R3 and R4 are H (l1c) and al kyl ating the

formula Ic 10 conmpound with the fornmula Xl al kyl ati ng
agent to give the conpound of formula Id.

-17-



Optionally, the fornmula Id conpound nmay be reacted

with a fornmula | X al kyl ating agent, as descri bed
wobhesinagove, to give the conpound of formula .

Orea@t/fﬁﬁs are shown in flow diagraml1I V\/here!’}rzﬂlym"' Y3926

protecting group and LGis a |leaving group such as

a, Br, I, OH B(OH2, tosyl, nesyl or the like. 15

-17 WD 2911-4/1174243 PCT/tJS20114/ 1111392 , FLOW

DAGRAM Il P, P, N\ N\ (CR6R7)n ( (CR6R7)n /L-

SOR R3-LG/~-NSOR (R5)/L ~\ \ (IX) (RB)PTr \ |

N ° (R)m2JCN H (Rl)FfawaAdmmga)"deprot ection |

| dePbotection HN\ ( TCRER7)n ANV /°-1"1 SO R,

(CR6R7)n A N (Rs)P/ N1 \N (Rl)mH/pN (R)mR

(lc) 3 (Il?“}’“CBA‘q LG R4-LG R4

k oR i { - (CReRn
- ™2 L —N SO.R,
(Rs)y % . (Rs) o
2 lX p ’/
(T e
> N N ~
(H)/ i (H1)m/ I:IR
1)m
(van ) 3
l deprotection
ldepro!cclion
HN-\
( (CH6H7) HN—\
H SO')R—y ( ('CHSHT)H
slp —N SO-R,
[\jEQ RS =
X N
(Ro)e \
(c) 8
(Ib)
R, -LG
. (XD RLG
‘:\1 A (XD
{, (CRsR), N
N SO-R, CR-R
(Rs)g _ Ry-LG {, (CRgRy)
,\ N\ (IX) ~—N S0O4RA
[ [ - R
i o
(R1)m H S /
/7~
ud) (Rl)m- H3
(Ib)

Alternatively, compounds of formula Ib may be prepared directly from an
inuzzole compound of formula Xil by coupling said formula Xil 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 il wherein LG' is a leaving group such as Cl, Br, | or an activated hydroxyl

group such as CF;S0; (triflate).
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(XI) N\ R (CR6R7)N %N\ SO R R3-LG (CR6R7)n (Rs)
/...rNSOR (R) ~NP X1 N(R) / HN (Rt)m

(l1d) R3 (Ib) 5 Alternatively, conmpounds of for

WO 04/t 43pe prepared directly froman ins:.: "gN%e ’"‘”""'”’(’
conpound of forrmula Xl| by coupling said formila X |
conpound with the appropriate piperazine or
honopi perazi ne conmpound of formula V in the presence
of a catal yst such as a palladiumor nickel catalyst.
The reaction is shown in flow 10 diagram 11l wherein
LG is a |leaving groupLOVDIAGRAM IIBr, | or an
activated hydroxyl group such as CF3SQgZ, (triflate).
-18 WD 200-t/074243 PC1'/11S21104/ 003926 ‘FLOW DI AGRAM

111 R4 N-\ Sé,g SOZR2 R4 (CR6R7)n S02R2 [ (Ra)af-N N

PAGy , N + N(CRH{SR?) NN (Al) /, R3/\f:LNjR|) 1 RReRe
(X1 t Ib) N \
———— e Y
/\ VAR P (CReRaln [/ | n
(Ri)m Rs H (R1)m ha
(X1 (V) - (Ib)

5 Compounds of formula VIl may also be prepared by reacting a protected 3-

iodoindazole of formula Xlit with a sodium sulfinate of formula X1V in the presence of
copper iodide and dimethyl formamide (DMF) to give the desired compound of
formula Vil or by reacting the formula XIll compound with a thiol of formula XV in the
presence of copper iodide and a base, such as K,CO;3, to give the thio ether of

10 formula XVI and oxidizing said formula XVI compound to give the desired compound
of formula VIIl. The reactions are shown in flow diagram IV wherein P represents a

protecting group.

FLOW DIAGRAM IV

P.

(N_—\(CRGR) "
T/n
s / I NaSO;R, X— rg:ﬂsﬂ In SOR,
& [ ¥ (XTV) @)™ e A
/ [ l N
« / N Cul, DMF 7\ NG
D H
1 (Ro)m -
HS-R2
(XV)
Cul, K,CO;4
P\N
R
{, (CRgR) <N )
N S-RA 7
(RS)p /\/ - [0] “—N ° 'n SO-R,
[ PN A
~ / —_— [ ‘ N
/\ N ~ /
GHTAY / N
(R1)m
15 (XVi) (VI
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5 Compounds of fornmula VIII may al so be prepared by

reacting a protected 3 iodoindazole of fornmula Xl I
wowut,huﬂzjspdl umsul finate of formula XIV in the .

of copper iodide and di nmethyl formam de (DI\/F)perrﬁ%g{ﬂ\%gmm

t he desired conmpound of forrmula VIII or by reacting

the formula X1l conpound with a thiol of fornula XV

in the presence of copper iodide and a base, such as

choserm guntﬁ; dfh@mtdm RIS : {
| Zi ngp ?r nmul a XVl %ﬁg'nqﬂ(ﬁ)d%g—l )Q”AJ#‘% %fvgrepared by
Pgoa 'Bﬁgba?ﬁf’ defwde gt fl"?[mﬁ'a I} wittTHee piperetinens hanepiperazine
$bm/m>ulnﬂ of Fmiueiveghain Y4 }M(]E%_')Ar%'terc‘:tlﬁg Ig?&fﬁe(%g o g,(%wr@

tectl roup FLOW DI Al
Rf- bep Iﬂgh qmr_@ung ) )(\ﬂg) Racting $©f§tmul&l)<(\ﬂl‘i/):om ound

5 (W) ydiazide hidthie tOMve(tR ) ndézc!)'ie Neor 4 @Ctl Ll [
ﬁdﬁ@g\%w'éwkﬁlegg\e F[reﬁers@qka t@sg%%ﬁi)ﬁ\ﬁ to gw;ﬁme d::lraed

(&mula MillaR8orhbounds. The reactions are shown in flow diagram V wherein P is a
protecting group and Hal is F, C, Br, or |, preferably F.

10 FLOW DIAGRAM V
P
| R
N \
Hal (Rs) C N
P {CRsR7)n {, (CRsR7)
| H (Re)g \
N
(XVi) Hal
XVl
H,NNH, ‘H,0
P\ Solvent.
R
. (CRgRy),
(Re)y” “—N

\
P \/ _ (
“ | Ny o, KOH (Rs) /\——

A N/ \\/
\ N/
H

(Xila)

(XIX)

Compounds of formula XIll wherein n is 1 and Rs, Rs and R; are H (XIlib) may

be prepared by reacting an indazole amine of formuia XX with di(2-chloroethyl)amine
5 hydrochioride to give the corresponding piperazinyl indazole of formula XXI,
protecting said formula XXI compound and reacting the protected formula XX|

compound with iodine in the presence of a base, such as KOH, to give the desired



(RL)mM 15 (XVvl) (Vi) -19 WO 2004/074243
PCT/ US2004/ 0113926 Conpounds of forrmula Xl 11 wherein
02 (XI'lla) may be prepared by reactin
wo "Hf/ﬁal‘ dbenzal dehyde of formula XVII with the
or honopi perazi ne conpound of fornua V wherein R4 is
a protecting group (Va) to give the ortho
hal obenzal dehyde conmpound of formula XVIII, reacti ng

r ne hydrate .

oM M AV SPERREnS ) SPutH B foergn Hgerdifo p
repraseiisea Prrtexting@eotol e wit h i odi ne |n the presence of a
base, such as KOH, topghuepidle ﬂwwed formula Xlilla
conpounds. The reacti UTTS_aTE_S%UWI‘I—I fl ow di agram V
wherein Pis a protéetting group an I |sF a, Br,
or I, pngferably F. 10 INHCMtlDI AGRA Hal (Rs)P

r- ~ N\ L, ZQ(CRR?)( CHO Hal :
(va) \ Hal[ XVIY ) ( S —H2 NNH2 H ol vent N\

P (CRBR7)M (R§13)P~-Nind&3\ (CR6R7) n /NI / KOH (R5) P
=N N\ &, (XIll1a) H (X X) H

(X)() (R‘I)m

g _.ﬁl/llsz()n-miu:ﬂ)za
I pérazi ne

XX

1) Protection

2) I, KOH

S
7~ N
H
(R1)m
(X1IIb)

Compounds of X!!!a and XllIb may be converted to compounds of formula ia,
Ib, or Ic as shown hereinabove in flow diagrams Il and ill.
Corresponding compounds of the invention wherein A is CRg may be
obtained, for example, by lithiating a protected bromoindazole of formula XXII, and
10 reacting the lithiated compound in situ with an N-protected azacyclic ketone of
formula XXIIl 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 ---
15 represents a single bond (ld). The reaction sequence is shown in flow diagram Vil

wherein P and P' each independently represent a protecting group.
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15

“I

o ndagohe; ami ne of fornmula XX with

Compounds of fornmula XII1 wherein nis 1 and R5, R6
and R7 are H (XII1b) may be prepared by reacting an

di (2-chl oroethyl)am ne 15 hydrochloride to gll’(\TIE/lJfS%!E)J/()uwz(.
correspondi ng pi perazinyl indazole of formula XX,
protecting said formula XXI conpound and reacting the
protected fornmula XXI conpound with iodine in the
‘presence of a base, sudEhLGwW DIRERAM vai ve the desired
-20 "' O 2004/ 074243 1"CT/ US2011470113926 conpound of
formula XIl11b. The reactions are shown in flow di agram
VI whereing P represgnts a protecting /group. FLOW

DI AGRAM VI cl JHQN NBUHCI k2003 rN H(R)m)

11 ProtBéKtion 2 4, , KOH N> ~N' N N H ((RCPRB, o -
ConpoundgX I1la and X | Ilermy be qany dto a2
conmpoundg, ofl_ f Ar mul a JZ)a(Rs)p-l—b,\lor lc as s N {
her ei nabgV& il f1 ow di agramsd9sRavd 111. Cor|r espongi ng
conpoiffits of g he invention wyerein Ais CRB ?

obt ai ned, f xanpl e, by liXkipting a pr@)ected p

br omoi ndazol e of formura XXri5—and—>10 reacti an&Rﬁ
l'ithiated conmpound in situ with an N-protected
azacyclic ketone of formula XXIIl to give the
protected hydroxy conpound of fornula XXV, said
hydroxy conpound nay then be dehydrated to giviethe
protected conpound of forrmula XXV. Catalytic
hydrogenation and subsequent deprotection of sad
formul a >§>§I\L\conpound N\

N—™\
(e CRRdn so.m, 1) Hy, Cat L (ORI 50,0,

(Ro); "\ | (Re)s P\
XX 2) deprotection XX

N - N

[/ [ o [/ [ o

®n : (Ro)d b

(td) (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 .formUIa [
wherein A is CRg and R;or R, are other than H.

Alternatively, compounds of formula | wherein A is Cor CRg and Rs is H (le)
may be prepared by reacting a chloromethylsulfonyl compound of formula IIf 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 XXViIl; 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 XXVIil; and reacting said amine with

NaNO. in the presence of an acid to give the desired indazole compound of formula
le. The reactions are shown in flow diagram VIII.
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gi ves the desired conpounds of formula I wherein Ais
CR8; R3 and R4 are H and 15 represents a single bond

wo%;ln?)mz §1e reacti on sequence is shown in fl ow},gigﬁ{z‘%g}mm%

10

15

erein P and P each independently rep
protecting group. -21 WO 2004/ 074243
PCT/ US2004/ 0113926 FLOWDIAGRAM VII P SO IR 1)
n-BuLi N Br 2 P (CRGR7)n SOR2 N (Rs)p’ N HO N 2)

R5) PCRR7) r' \ (R NNO (XXi)
§xx?||) (Ri))mEXXIV) RO D1 aBrhir il (CR6R7) n SO?R2

1) H:Cfl , C(CR6R7)n SO, R2 (R5)p (RS)p ~~r' | =~ 2) N
NN NN (R) H(R) /"P (1d) (XXV) 5 Usmgmthe 5048

procedures shown in flow diagram | her &tabove, _
conpounds of fiBygul as XXI'V, XXV and |d may readily

converted tqg npounds f la | V\,h.ereiEn Alis CR8

and 3, or R(cr\ ot her ?&gﬁglééﬂéAlternatlvel 2 N0y

conpouf &/ a1 wher®n Alis CRel ORY . .and R3 s
)

H(le) [ o
N (CH6H7n /
RA/ ~ R4
(XXVI1) (XXVI)
reduction
(Ry) "
o SO,R, (Rodm SOR,
N N\ NaNQO,, HCI \\
[\ | N —~ ﬂ =
>N (Rs) NF,
(RS)p\'--— H AN
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N— /N—/
Ry R4
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Compounds of formula le may be converted to the corresponding compounds
of formula | wherein A is C or CRg and R;j is other than H by reacting said formula le
compound with an alkylating agent as shown hereinabove in flow diagram |II.

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 I 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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may be prepared by reacting a chl oronethyl sul fonyl
conpound of formula Il with a 10 nitrobenzene

WOQ&& wMaddsve of formula XXVI in the presence 0f|)@f/ﬁ§ﬁ»9“&n3976
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base, such as KOt-Bu or KOH, to provide the conp

of formula XXVIIl; reducing said formula XVilI conpound
W th a reducing agent such as Sn, Fe or Zn in the
presence of an acid to give the correspondi ng amn ne

afsdctitetlhith Wdbidwal 866 dreget hﬁ%r&%t%s%"bﬂﬁe%é B MNP
ence, of an acid to give the des

Pﬁﬂ%ﬁ%”@i %8[9?@8 B4Chr &5y iFFiiplie POwpksyrTiFeme. eéGCthdlnglyairhe present

slemior prol/idewadhagba
PCT/ usz%fl4/ 1104926 mﬁ\fg/\if%?tme%gﬁ/lfvg\%%?%/hg (118 &Boicg nervous

@F@ﬁrﬁ]r? algCRrsefpeted PRY)H5-HTI6 repentpr iR3) patiedt inpleehi®eréof which

éﬁe d‘ iﬁu'cﬁgtalngr]m((/'g':[‘g(ﬁ%gg%ﬂt 4 t@arggbtlcélwze)ch%@ of ggpmpound of
{ orpgR INgseagaribed pegsingbeyy. @EDCO”TPOUWS(@&WQWVN% by oral or

F@Bﬁ@mdnm.s{rman §¥n XUhlrlon SRR | Obe LRLIUL R

){ be converted to he correspon Ing CO
ratipn oh 8 therapeutic @genide agrBieahio rR@ditserebher t han H

SYkQFZ?F o acentiag S BreBARISIEY frBig agramnuna or
sybstance embraced by the invention, designates either directly administering such a
compound or substance, or administering a prodrug, derivative or analog which
forms an equivalent amount of the compound or substance within the body.

The therapeutically effective amount provided in the treatment of a specific
CNS disorder may vary accdrding to the specific condition(s) being.treated, the size,
age and response pattern of the patient, the severity of the disorder, the judgment of
the attending 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 | compound may be mixed with a carrier having the necessary compression
properties in suitable proportions and compacted in the shape and size desired. Said

powders and tablets may contain up to 99% by weight of the formula I compound.
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ot Sk B ol dhonBlaie ARl SRR Miup S et S i
corapesitinry mpy ﬂ@?ta@wherwsatﬂerpheﬂnaatoedman additiaéd eedhed by

d t f which
e AR Bk b, eBRFRet Apiactients

epsneptingaganisuihickening acemﬁmmrd'lr@f agehty, m:l;lcasliy ra§ulators,
g@%fﬁférg e&srﬁ@ Fe?rugaﬁt?lgvgr the [}% & ftgéj §f li Ffﬂ'n Iit‘f;s\{,lg%ﬁ.%% oral

y or al nit s
A% ﬁ@rnent@m@mntlmstb@w@nn@ﬁdee\mtev e)artmmmrm chtating adéifives as

bB&IAREH Ly Bgéaaérl\;aﬂv@s gp%érgg& o) uﬁggrgtgg@é%‘tgyl&e-\-qose

term I‘OVI erern

5?'&/9% ﬂ@of@'&:@%mgzlm@nohyﬁcc sigbbolarne peihyddedicbiyols, ey,
bl%‘@E‘)terﬂelr d&RLENAL 65 ofd (L erﬂé@u&%}&& %ogdrp{t gij %h ag?cﬂls oil). For

such onpound or su st or admnis
B?@Bﬁﬁg] adﬂ“é'?'?‘ﬁaéloﬂ\ibe earr larrmﬁy)glsw’ﬂecam oifycastiar sauoh as ethyl oleate or

%gygogﬁlrﬁws@gount of the conpound or substance within
The therapeutically effective anount

EPB‘PP%!B@PS of theriaventen whieh arefsterils pelctibng or WNBedsisny atefsuitable
¥ t iti
A R R
Bl Pe Rdminisieregdyisayanpugy. hM@nwesmrrdmsmohlaeu]tam«gﬂmmal of
hdpinatraesdiag behafghﬁér%guue bor E&?d +drh§ sildh ggperal .

effect i ve anounts m Nl Stration may be
about @r@mw%cliawmeﬁwmd@g gnéﬂreomer;o bsttrte Chebinvantivd thore

BBAMKY spaditt Slbsitd MRréUMedss 6&?{ hé?@iﬁfgg%w ahke following examples

adm ni strati on may be about
predheelypiiystigbsuandas aeh toge WQ(@OOQ@SIIImIth thalscope and

grﬁc%ﬂ&lh@%nnélbl%s%QMHVQﬁmRTn dfpwhyrvention are provided
y .
Unless otherwise stated, all parts are parts by weight. The term NMR

designates proton nuclear magnetic resonance. The terms THF, DMF and DMSO
designate tetrahydrofuran, dimethyl formamide and dimethylsulfoxide, respectively.

In the chemical drawings, the term Ph represents a pheny! group.

-25-



adm ni stering the conpound or a precursor thereof in a
solid or liquid form either neat or in conbination

“dm.,t.j)..gn@ or nore conventional pharnmaceuti cal 9@55[’15513/1»03976

10

)
th

or excipients. Accordingly, the present inventi

provi des a pharnmaceutical conposition which conprlses
a pharmaceutically acceptable carrier and an effective
25 amount of a conpound of forrmula | as descri bed

her ei nabove. Solid carriers suitable for use in the
conposition of the inventiZRAVMBLEJde one or nore
subst ances which nmay al so act as flavoring agents,

| BHRRL SRR 584 |4 zer. sus endinﬂjagents fillers,

tablet-disintegrating agents or encapsulatlng

i ded B0 sql 1 whi ch | 47 Eﬁ‘éé'meitﬂ'?'ézdﬁﬁ”%;' finely

di vi ded BQ =gl i d WhIChI

di vi ded cund of for _In tablet

formula | PRENd may xed with a carr|2E;;Eying
t he necessary conpreSS|o properties in suit e NO,
proportions and conpactefl in the shape and size

desired.  Sajd gomders and tablets may contain up to
99% by ATghtolgonohd H%?Welp@raz"@wpﬁiumﬁo 0 @MNAIN@-

ZIQBQnQ?o%%ﬂZel%QE/ HSA00H. @%9315 a%ﬁil}{ B Pgr 80 %)urlnFnag in ethanol

F ﬁ]ln the conposition o h-rnc
eaiGeat s I:ﬂﬁ%ﬁeéatuh%@‘?@m}n@%é@r%& R, Copwldc dilstad avith, water,

|aa:@td3t€rﬁcte5 With [GHLCIS tﬂ{ect!bmlgﬁé@&trbcﬁ &8l Jl’l{éh Q%Er mestdlyand

cel I ul ose sodlun1carbox
ﬁBPW‘de’;’?rV%‘V? @i Hee 258 rmqeu ﬁ@emk@ss teiatiedrwith 20:80 ethyl

@@éﬁ&n Béxanes kA filtdreANY 1B HREBKE 1 4iCqid toaal%ﬁi){h%bt%t% compound

uid carrier SUItab for preparing
§t°f S GrtalsBiip @i éﬁé yigJgh i 2 3ha %Q xhargcterigeddby NMR and
engsaypediraltinhRges. conposi tion of the invention.
Compounds of fornmula | may be dissolved or suspended
in a pharmaceutically acceptable liquid carrier such
as water, an organic solvent, or a pharnaceutically
acceptable oil or fat, or EXAMBLER2e thereof. Said
liquid 10 conposition may contain other suitable
arationtof d BeregtiAt{iUMeE oI Phadyls 58 MR HSIBhenyiipiperazine
emul sifiers, buffers, preservatives, SWeeteners,
flavoring agents, suspending agents, thickening
agent? lig}glorlng agent s, VISCOSIty r ulators,
st abi sno-r egul K Exanpl es of
liquid carﬁ/\z U|tabIZE$%?SQ¢EI and pé{/ t eral
adn1n|strat|on ude™wat er (particul arl'y cpnt i niSRgh
additives as 15-abqyg, e.g., cellulose deriVvatiy
preferably sodlun1carboxynethyl cel l ul ose solutlon3
al cohol s (i ncl udi ng nnnohydrlc al cohol s and pol yhydric

al cohql . . g ol s) or their derivatives, or

oils ?és.sﬁﬁf.es 58&“38‘? 8 %‘%PB%V' “olonitierhany)) eiperazingdi 95 @i20)0 mmol)
&od chloromethylphenyisuifone (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 NaHCOj; 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 MgSO, and concentrated in vacuo. The resultant residue is
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parenteral admnistration the carrier may al so be an
oily ester such as ethyl oleate or isopropyl

state. 20 Conpositions of the invention I\M:]J/?E%J'?I/‘?B‘)z('

WO m%éPﬁ%g sol utions or suspensions are suitab

n

10

30

i ntramuscul ar, intraperitoneal or subcutaneous
i njection. Sterile solutions may al so be adm ni stered
i ntravenously. Inventive conpositions suitable for

ral . adm ni e|t liquid or sqlid

BisprePtroruraishosto; "o P By SAaFHGT 4 dve the
title corgeunt asial lelow salick 7192y m@pbldqmmns 148%C, wherdcteyized by
I\Wém fic exanpl es trer eof are set forth hereinbel ow.

3G TB%W TR CERAMGIEES: are nerely illustrative and
are not to be understood as limting the scope and
underlying principles of the invention in any way.
Unl ess otherw se stated, all parts are parts by
wei ght. The term NVR desygmabeg Pr ot on nucl ear
magnetic resonance. The terns THF, DMF and DMSO 30
desi gnate tetrahydrofuran, dinethyl fornmam de and
Rliepatddrs ol 4-pBdAzyIpREPSGH-MUB]-Y-[(pHeRyidifonlBRead/llaniline
draw ngs, the termPh represents a phenyl group. -25
WO 21111-1/1174243 PCT/US2 11114 /11113 9 2 6 EXAMPLE
1 Preparation of 1-Benzvl-4-(4-nitrophenyl)piperazine

CH2PhPRIE2C, ~+ (N) N i NO2 N 5pti, stirred
solution o /\jbenzylplpera2|ne (8.81 gL\E .0 mmol ),
fiuoronitro s8Jprl, 50.0 mmol )3 zPh
(6.90 g, 50.0 i n et hanot—ts—heat ed a X

t enper ature under nl'\fc?aogen for 18 h, cool ed, dil ut’ed
with water, 10 and extracted with CH2Cl 2. The conbi ned
extracts are dried over MJSO4 and concentrated in
vacuo to give a solid residue. The solid is triturated
with 20:80 ethyl acetate: hexanes and filtered. The

oA ST OB O
théaf actee mm@j) ayd aRRUlantn 7n‘bﬁi;§ &pecamel) mamam@,@@nd £8nce.
Wl@aold 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 ahd organic phase are combined, dried over
MgSO, and concentrated in vacuo. The resultant residue is dissolved in CH,Cl, and
filttered 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-(phenylsuifonyl)-1H-indazole
hydrochloride
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Preparation of
1- Benzvl - 4-f4-nitro-3-[ (phenyl sul fonyl ) net hyl | phenyl | p

wg peyazie 20 PhH2C, PhH2C. N L <) I N02 C CH2SRy-Phishhisson3926

10

25

\~ \~ S02Ph NO2 A stirred solution of

1- benzyl - 4- (4- ni tr ophenyl ) pi perazine (5.95 g, 20.0

mmol ) 25 and chl or onet hyl phenyl sul f one (3.82 g, 20.0
nmmol) in dry THE under nitrogen at -60C is treated

WittthC KO-t-Bu in THE (44.0 i, 44.0 mwppt) ,War med

to -2%&%{ ver a1l h perisb aueneheshwith ac /Aa acid SO0zPh
and treate uePal ly with water, saturat

aqueous Na apd ether. The phases "ar e separated N
t he aqueous phasé is extracted with ether. The HHC,
conbi ned ethers are washed with water and 30 bri ne,

dried over MgSO4 and concentrated in vacuo. The

resul t ARLIrrE@SbItieh bi-(4-Béh7 2

0114 /11113 9 2 6 Chr ot o\é?aﬁ%“ ?gﬂ) %ggil’ergg“if%ﬁlﬁ)mewo\y'
2rinet QA7 146 & 8 '@maxraﬁé)s'\ﬂesuewﬁewoyoqhbor@w istp@oled in an ice
tbatth CrREP AP RSwith M@Nb?{@ﬁ'ﬂb' ¢82?n %) & wdass Wr?&i EHr 40 min,

145- 146C, characteri ze nmass spec

tﬁ%at%ggh 255 haquepys lfgaﬁ}-letagrét ,16@ngfnltered The ﬁltercake is dissolved
f]ylnl((’an ;@?;nﬁgch E’RM rﬁpﬁecf‘/ shlcal?\rg&( e{h?ﬂéé Q%g]fbﬁqg %%féﬂﬁhe free
Npglazojesoighgitisdle ch@ueif as a yellow sohd (276 mg 64 . The solid is dissolved in

1z hpade! of #tHonaitd Ok L(t%@é@y\kﬁﬁjhfmﬂ(%lrf?& gyé e anfi concentrated

pheny tl?g e razijne g
/pﬁ/ae ﬁ)gf i¥e a@gllq)reﬁmyp) Tihg residuRisdritugied wish @thyl acetate to afford
Qﬁlﬂé??dlfubﬂas?lgh foﬁnﬁut@%@%?@?@%&? of 91%'0‘} rh ?Z d%bq?, Ol@éntlﬁed

nbi ent tenperature for ful
s%)tNMg’t@Hj REER SRASTREBIFESt r eat ed wi t h et her and
stirred for 20 0.5 h. The phases are separated and the
aqueous phase is extracted sequentially wth ether
and CH2Cl 2. The extracts and organi c phase are
conbi ned, dried over MSO4 an ntrated i n vacuo.
The resultant residue is dis = CH2Cl 2 and
filtered through Celiteo. The filtrate is concentrated

| Prep@ration 6 {4-BeHz1Bfekrhih A -yi)-3-{(3-fluorophenyl)sulfonyl}-1H-
indazole hydrochloride

F
PhiH,C. l
PthC\N/\I 1) C|CH2 02 2 N/\I

Y 2) Sn, HCI {
\©\ 3)NaNOy, HOI N
NO N .

2

Using essentially the same procedures described hereinabove for Examples
‘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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conmpound as a pale yellow solid, 6.11 g (97%yvyield),
np 141-143C, characterized 25 by NVR and nass

anal yses EXAMPLE 4 30 Preparation of, .
2» @}{Bzgknz\/l pi perazi n-i- Vi ) - 3- (phenVl sul f onVl ) ~1 CJIUS2004/003926
H i ndazol e hydrochloride -27 WO 211113/11742- 13
PCT/t:5211114/11113926 PhH2C, N PhH2C, ON NaNQ2/ aq
HCl / al cohol C1O2Ph SO02Ph N NH2 NN HHCI A stirred
sol ution of
4- (4-benzyl pi perazin- 1 yl')-2-[(phenyl sul fonyl) met hyl ]
5 aniline (0.371 g, 0.88 nmml) in 4.0 M aqueous
hydrochloric acid is cool QA. ice bath, treated
dropwi se with NaNO2 (91 ngr—hﬂﬂigﬁnnl) in water,
stirred for 40 mn, treated wwth 2.5 M aqueous NaCH
Peparhation df 1d8rh2yl-148hesthoXPe-riitrbpRsmatipéraiziHes sol ved

in CHzZClI 2i and chromat ographed (silica gel, ethyl
acetate as eluent) to afford the free indazole of the
title product as a yeIIOMISQHJm (276 ng, 641/0). The
solid is dissolved in 10 xture of ethanol and
CH2Cl 2, treated with 4.0 ?@J i n di oxane, and
concentrated in vacuo to e a soPhhO 'due The
residue is f{fijurated with %thyl acetate afford

t he t|tA t .as a sol id, 57%
yiel d) "5 177- 189C, | deiGadme by NVR and

spectral anal yses. 15 EXAMPLE 5 Preparatﬁb

5- (4-Benzyl pi perazin-1-yl)-3-((3- fluorophenyl)sulfonyl

l - A&ﬂ%ﬁﬁ%@%i{ﬁ%ﬁﬁ %Cgﬁgélb%ggﬁgésgﬁgg 0 mmol) 4 ohloro 3-
methoxy -nitrobenzene (3.75 g, 20.0 mmol), and K,COj3 (2.76 g, 20.0 mmol) in DMF is
heated at 85° to 100°C under nitrogen for 23 h, cooled to room temperature, treated
with 2M aqueous hydrochloric acid, diluted with water and extracted with ether. The
combined extracts are washed with brine, dried over MgSO, a'nd concentrated in
vacuo. The resultant residue is chromatographed (silica gel, 30:70 ethy!

acetatethexanes 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.

EXAMPLE 7

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

PhH,C
/7\1 1) CICH,S0Ph  PhHaCu ™~ 'SO,Ph
. 2
0, o
—— 'N
HsCO NO>  3) NaNO,, HCI H3CO H'HC!

Using essentially the same procedures described hereinabove for Examples

2 - 4 and employing 1-benzyl-4-(2-methoxy-4-nitrophenyi)piperazine as starting
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N 3) NaNO2, HC NO2 H'HO Using essentially the
sane procedures descri bed herei nabove for Exanples 25
wo Zonzn2and enpl oyi ng chl oronet hyl - (3-f > .
* luorophenyl )sul fone, the title conmpound is obltcalj%szdm/“"m('
an off-white solid, np 157-160C, identified by NVR and
mass spectral analyses. -28 NVO 211114/074243
PCT/US211114 /11113 9 2 6 EXAWPLE 6 5 Preparation of
sabm Vthe #id Sorﬁpcsdmxy OB talif 'R eIRYd )i, 70er éMga 85%
QQ& N PhH2C, N-) ~' N H3CO NO2 K2C03
fied By NMRand Bt P%‘?P"@l‘ analyR&szy | pi perazi ne (3. 53 g,
20.0 nmol ), 4-chloro-3 10 met hoxy-nitrobenzene (3.75
g, 20.0 mmol), and K2C03 (2.76 g, 20.0 mmol) in DWF is
heated at 85 to 100C under nitrogen for 23 h, cool ed
to roomtenperature, treated wth 2M aqueous
hydrochloric acid, diluted with water and extracted
with ether. The conbi nedEXAMPBEBs are washed with
brine, dried over MySO4 and concentrat ed in vacuo.

Gl didla B & eJ‘ n‘P'i” 18D HeRlyl-5¢

satfengt)etHi ke hsldr to afford the titie
conmpound as a yel | ow or ange oil 2.64 g (57%yield),
identified by NVR analysis. EXAMPLE 7 20 Preparation

of
5- (4- Benzyl pi perazi n-1-yl) - 6- nmet hoxy- 3- (\/I sul f onyl
)-1 Hindazol e hydrochl ori de BBAHRCI Th 1)y Cl CH SO Ph

@C\m j%\;\j\( @ NK/N SO,Ph

N . \
N o N
H MeO N HCI

Cu(OAc), )

A mixture of 5-(4—beniy|pipefazin—1 -yl)-6-methoxy-3-(phenylsuifonyl)-1H-

MeO

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% yield). The free amine is dissolved in ethanol, treated with 4.0 M
HC! 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: 210-212°C,

identified by NMR and mass spectral analyses.
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2) Sn, HCI LN H3CO NO 2 3) NaNO2, HCI H3CO H'HC 25
Usi ng essentially the sane procedures descri bed

, ove for Exanples 2 - 4 and enployin .

“On’ﬁgﬁiﬁ?ﬁb 4- (2- met hoxy- 4- ni t r ophenyl ) pi per azi EgTﬁgz"”w"J”(’

starting -29 WD 2004/074243 PCT/ US2141-1/ 03926
substrate, the title conpound is obtained as a tan
solid, 70 ng, np 185-187C, identified by NVR and mass
spectral analyses. 5 EXAI\/PLEX%N:E ration of
5- (4- BenzVI pi perazin-I -Vl —Hoxy- | - phenyl - 3- (pheny
| - sulfonyl)-1 Hindazole hydrochloride 10 B(OH)2 | |

%%%B%Blé‘vﬁéﬁ%ﬁ%vﬁié%&vﬁ éDh&nvlsulfonvl)'—_!g-ploeragml_1| -yl-1H-indazole

iSofebhlveideyi pi per azi n- 1-yl ) - 6- met hoxy- 3- (phenyl sul f onyl
)-1 H indazole (448 ng, 0.97 mmol), phenyl boronic
5 acid (242 rrg, 1.94 nmol ), copper(ll) 15 acetate (271

ng,Phttz pyr| dine (160 ng, 2.00 nmm and 4A

ol ecul a eves @PY) in methyl ehl chiNoride is  SO,Ph
stirred a erature for 48 h and $j!Neres {he
filtercake is edd with-THF—Fhe filtrates a N

conbi ned M§® conceltrated in vacuo. The rgsoftant N

residue i s chromat ggrgphed (silica gel, 60:40 and
, 80:20 ethyl acet @ exanes as eluents) to afford
free amine of the title product as a white 20 solid,
130 mg (25% vyield). The free amne is dissolved in
et hanalmixtureeait & (- berizhipthetadit- 1¥5|0L6 -imetitixgxiagtesnyBBdphenyl-

SRR AR RIS il e e TP S azs0 o,
10  p73duoel) @mst,2-didhidrectsane d,heafed & I BIBGperature for 4 h, cooled to
room temperature and concentrated to dryness. The resultant residue is dissolved in
ethanol, heated at reflux temperature for 16 h and concentrated in vacuo to give the
titte 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

15 NMR and mass spectral analyses.

EXAMPLE 10

20 Preparation of 6-Methoxy-3-(phenyisulfonyl)-5-(piperazin-1-yl)-1-[4-

(trifluoromethyl)phenyll-1H-indazole hydrochloride

©/\|\/Nj@802ph FiC (OH), HN/ﬁ 50,Ph

Cu(OAc), N {
H,CO N > N
H N ‘HClI
2) Deprotection H3CO

CF4
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identified by NVR and nass spectral anal yses. 25 -30
WD 2004/ 1174243 PCT/ US211114/11113926 EXAMPLE 9

w‘ogg"?g ﬁbi on of 6-Methoxy- 1-phenyl

10

15

enyl sul fonyl ) - - 5- pi perazi n-1-yl - 1 H i ndaZ6F/&S2004003926

hydrochl ori de PhH2C. ~~ SO2Ph 'HCO HNI "~ SQ2Ph ~, \
= NN NVNMeON MO A mxture of
5- (4- benzyl pi perazi n-1-yl)-6-net hoxy- 1- phenyl - 3- (pheny
| sulfonyl)-1 Hindazole_(190 ng, 0.353 mmol) and 1
- chl orldeEt® peentiallydhe samearoasirerydesclibed inA7xampks 8 and 9
hetsiflh b 8. erature, for .
e B o e b R o i oot i
GPipiReEas gdite selif. 1ami 75 &7 §uidangfied by BMRednd mass spectral
ehhpBes., heated at reflux tenperature for 16 h and
concentrated in vacuo to give the title conpound as a
white solid, 130 ng, (82%yield). This conpound is
purified by recrystalizagxpMAu®m ethanol/ether to
afford a white solid, np 167-170C, identified by 15
NVR and mass spectral anal yses. EXAMPLE 10 20

iojin -Benzylpiperazin-1-vl)-1-methvl-3-(phenvlsuIfonyl)—1H-
Mmdbidiexy- 3- (phenyl sul fonyl ) -5-(pi perazin-1-vl)-1-(4-
(TrirTtooronet hyl ) phenyl | -1 Hindazol e hydraoghl oride N
S02Ph 1) F3C B(OH)2 HN S02Ph ) ~N Cu( H3C0 N ~
, NHH3CO N -HCl 2) Deprotection CF3 -

N SO,Ph
QAQN\CE( : 1) NaH/THF r\() SO,Ph

\,N

N - N
H 2) CHl N
CHs

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 MgSO,, 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-yi)-1 -ethyl-3-(phenylsulfony!)-1H-indazole
dihydrochloride
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[0
wn

WD 211114/ 074243 PCT/ U S211114/ul11392G Usi ng
essentially the sanme procedures described in Exanpl es

wo Swaies29; her ei nabove and enpl oyi ng 5 .
4-(trifluoronethyl)phenyl boronic acid, the tpCtT(Uq 203926
product is obtained as a white solid, np 175-177C,
identified by NVMR and mass spectral analyses. 5
EXAMPLE 11 Preparation of -
5- (4- Benzyl pi perazin-I-yl)-1-nethyl - 3- envl sul fonyl)
-1 H indazole ON SO2Ph LN-") 1) NaH N S02Ph |
~N H2) CH3I N 10 CH3 A solution of

-befgj\9 pi per azg@p}f yi ) -3-(phenyl sul tonyl)-1

OO% in THE atNr opm '
tenperature i rémted Wi t fl—|(80 ng, 69%N SO,Ph
m neral oil, Nmmol), stirred for 0.5 h, trpaté N

with methyl iodid8 (142 nf2GO90 nmol), stirresst

16 h, and diluted with water and Et OAc. The organi c\\C
phase is separated, dried over MgSHi and Hs
concentrated in vacuo. The resultant residue is

chr omat ogr aphed (Si 02, 90: 10 Et OAc: hexanes as el uent)

to afford. the %g as_a white solid, 19
5306 B e S S e S - Ry P iBY - b aGazo (400

5 e‘Fgeotg(Qahnm‘)dbvaBemabymmgmlian@ﬁgCRD?@%%@ @0 mmol)
RIDREESHEAFRE 7 b a1 reom temperature and i vatepand £1QA¢. dhe
argavmmmrs ig $Qt@fat3l2, ANed 2081 ME0@4,2:H8! concentrated in vacuo. The
P&U’téﬁ%@%@l&é"(s%%ﬁo@g @%@02, ‘gﬂ% I%Fr)é 9%)? (5] Et(l)_'Aéﬁ%gI%es as

sluent) fe A¥YId e Bea2mnent yig tite: prodeshAsavhitensalid, 230 mg. A portion
10 bk thrdasial(®14 A800.25 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

15

Preparation of 3-Arylsulfonyi- -s-piperazinﬂindazble Derivatives

Ra~
N Ra~
O 1) CICH,SO4R, SN

N |
O 2) Sn, HCI '\/N\CE\(N

NO2  3) NaNO,, HCI N hoy
4) Ry.LG (Optional) Rs

Using essentially the same procedures described in Examples 2 - 12
hereinabove and employing the appropriate 4-nitrophenylipiperazine as substrate and
suitable chloromethylaryisulfone as reactant, the compounds shown on Table | are
obtained and identified by HNMR and mass spectral analyses.
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5 nmg, 0.92 mmol ), bronoethane (108 ng, 1.00 mmvol) and
K2CB (276 ng, 2.00 mmol) in DMF is stirred for 16 h
~at . r tenperature and diluted water and Et QAc. The
“vog‘r"b‘é{ﬁ?g%hase i s separated, dried over MySO4,"GQHY 203926

concentrated in vacuo. The resultant residue is

chr omat ogr aphed (S102, 80: 20, then 90: 10 Et OAc: hexanes
as eluent) to afford the free amne of the title
product as a white solid, 230 ng. A portion 10 of this
solid (115 ng, 0.25 mmol) TABliEkol ved in et hanol,
treated with 4M HCl in dioxane and concentrated in
vacuo to give the ti};u\e onpound as a white solid, np
>250C, identified by s §pectral sogkNVR anal yses.

EXAMPLES 13 - 93 15 %Nti aQ_of( 3- Aryl sul fonyl -
- 5- pi perazi nyl i ndazol e Deri m \]\R4. Ol) C CH2S2R2
R4 N~ SO2R2 2) Sn, HCI ON N~NN&2p\3) NaNC2, HCI N
-HA  4) R3_LG (Optional) R3 20 UsipgiGssentially the
same procedures described in Exanples 2 - 12

her ei nabove and enpl oyi ng the appropriate

4-ni trophenyl pi perazi ne as substrate and suitable
chi®onmet hyl aryl sul f one as reactant, the conpounds

shd¥® on Tabl 821 are obtai nedR&ind identifi &’ by HNMRp °C

and mass spectral anal yses. 25 -33 WD 2110-4/117-4243
PCT{4)S2004/ O&;’@%ﬁ TABLE | R4A\(ON SO2R2 VNnM%\ﬁO R3 -5

14 1-naphthyl H methyl >250
15 5-chlorothien-2-yl H methyl >250**
16 phenyl H methyl 208-210
47 “4-bromophenyl H methyl >250**
18 2-fluorophenyl H methyi 160-161
19 3-fluocrophenyl H methyl >250
20 phenyl phenyl benzyi 148-151
21 phenyl 4-trifluoromethylphenyl benzyl 169-171
29 phenyl 4-ethoxyphenyl benzyl 140-144
23 phenyl 3-fluorophenyl benzyl 146-149
24 phenyi 3-methoxyphenyl benzyl 135-138
25 phenyl 4-fluorophenyl benzyl 206-208
26 phenyl 3-chloro-4-fluorophenyl benzyl 157-161
27 phenyl 4-methylthiophenyi benzyi 156-160
28 phenyl 3-trifluoromethylphenyl benzyl 146-150
29 phenyl 3,4-dimethoxyphenyl benzyl >200
30 phenyi 4-iodophenyl benzyl 196-199
31 phenyl 2-phenethyl H 127-130
32 phenyl phenyl H >200
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Ex No R2 RB R4 np C 13 phenyl H nmethyl >250 14 1
-naphthyl H met hyl >250 15 5-chlorothien-2-yl H
“«)wn»n% >250** 16 phenyl H nmethyl 208-210 17

Bt hébheny| H met hyl ~ >250%* 18 2-f| uor ophdQyyUI04m03926
met hyl 160-161 19 3-fluorophenyl H nmethyl >250 20
phenyl phenyl benzyl 148-151 21 phenyl
4-trifluoromet hyl phenyl benzyl 169-171 22 phenyl
4- et hoxyphenyl benzyl 140-144 23 phenyl
3-fluorophenyl benzyl 14BABLE |, éantphenyl
3- net hoxyphenyl benzyl 135-138 25 phenyl
4-f1 uorophenyl benzyt, 206:208 26 phenyl
3-chl or o- 4- quorophenlebe zyl 157-96JR, 27 phenyl

4- et hyl t hi ophenyl benzy] 156-4§0 28 ﬁ%enyl
3-trifluoronethyl phenyl benz 6-50p0 29 phenyl
3, 4- di met hoxyphenyl benzyl > g -phenyl

4-i odophenyl benzyl 196-199 31 ph@g@blz phenet hyl H
127-130 32 phenyl phenyl H >200 5234 \'VO

211114/ 074243 PCT/ US204/ 1103!)26 TABLE |, cont. R4\N~
SOZE? NN RHA 3

No R2 R3 R4 mp °C
33 phenyl 4-trifluoromethylphenyl H 170-172
34 phenyi 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-chioro-4-fluorophenyi H >200
39 phenyl 4-methylthiophenyl H 160-164
40 phenyl 3-trifluoromethylphenyl H 139-142
41 phenyl 3,4-dimethoxyphenyl H 156-158
42 phenyl 4-iodophenyl H >200
43 phenyl ethyl H >200
44 phenyl methyl H >200
45 1-naphthyl 1-propyl methyl **

46 1-naphthyl ethyl methyl ox |
47 1-naphthyl methyl methyl >

48 1-naphthyl 1-butyl methyl o

49 1-naphthyl 3-chlorobenzyi methyl o

50 1-naphthyl 2-propyl methyl ok

51 1-naphthyl 1-(2-methylpropyl) methyl o

52 1-naphthyl benzyl methyl o

53 1-naphthy H H .
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Ex No R2 R3 R4 nmp C 33 phenyl
4-trifluoronethyl phenyl H 170-172 34 phenyl
oA el phenyl H >200 35 phenyl 3-fluorophenyl H

\\0%§§WE3§% 36 phenyl 3-nethoxyphenyl H 132-135 méV”S”m“m””y‘
phenyl 4-fluorophenyl H 159-161 38 phenyl
3-chl oro-4-fl uorophenyl H >200 39 phenyl
4- et hyl t hi ophenyl H 160-164 40 phenyl
3-trifluoronethyl phenyl H 139-142 41 phenyl
3, 4- di met hoxyphenyl H 15Q-ABIEE I.4Rnphenyl 4-i odophenyl
H >200 43 phenyl ethyl H >200 44 phenyl nethyl H
>200 45 1-naphthyl @&;pr | nmethyl ** 46 1 -naphthyl
ethyl methyl ** 47 1 -naphthyl nethgb,Ret hyl ** 48

1- napht hyl 1-butyl neth N napht hyl

3-chl orobenzyl nethyl ** 50 hhmhyl 2- propyl

met hyl 51 1-naphthyl 1-(2-net pyl ) methyl ** 52
1- napht hyl benzyl nethyl ** 53 1 - ithyl HH5 -35

WD 2004/ 074243 PCT/ US21104/ 1103926 ABLE 1. cont.
SO R2 R4\ON VN NR HCl 3

Ex

No R2 R3 R4 mp °C
54 2-thienyl H methyl o
55 3-methylphenyi H methyl -
56 4-methylphenyl H methyl .
57 benzyl H methyl o
58 2-fluorophenyl H methyl .
59 3-fluorophenyl H methyl .
50 4-fluorophenyl H methy! wox
61 3-cyanophenyl H methyl *x
62 4-cyanophenyl H methyl -
63 3-methoxyphenyi H methyl .
64 4-methoxypheny! H methyl -
65 2-chlorophenyt H methyl o
66 3-chlorophenyl H methyl -
67 4-chlorophenyl H methyl -
68 2,4-difluorophenyl H methyl -
69 3,4-difluorophenyl H methyl -
70 5-chlorothien-2-yl H methy} -
71 4-isopropylphenyl H methyl .
72 2-naphthyl H methyl .
73 3-chloro-4-fluorophenyi H methyl x
74 4-n-butyiphenyl H methyl o
75 4-t-butylphenyl H methyl .
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Ex No R RB R4 np C 54 2-thienyl Hnethyl ** 55

3- nethylphenyl H nmethyl ** 56 4-nethyl phenyl H nethyl
oxx 97 benzyl H nethyl ** 58 2-fluorophenyl H ne X
WO RSHAB_£| Uor ophenyl H nethyl ** 60 4- quoW&Hthy‘“ W26

met hyl ** 61 3-cyanophenyl H nethyl ** 62

4- cyanophenyl H nmethyl ** 63 3-net hoxyphenyl H nethyl

** 64 4-met hoxyphenyl H nethyl ** 65 2-chl orophenyl

H nethyl ** 66 3-chl orophenyl H nethyl ** 67

4- chl orophenyl H nethyl YABLES. &mt- di fl uorophenyl H

met hyl ** 69 3, 4-difluorophenyl H nethyl ** 70

5- chl or ot hi en- 2-yl I, et | ** 71 4- |sopropylphenyl H

met hyl ** 72 2- naphthyl met hyl ﬁﬁg;qB

3-chl oro-4-f1 uorophenyl t
4- n- butyl phenyl H net hyl ** -t\T\putyI phenyl H
methyl. ** 5 -36 WD 2004/ 07 GT/ US2 11114 /11113

9 26 TABLE I. cont. R4\N SO2R2 N{ﬂCl

Ex

No R2 R3 R4 mp °C
76 4-aminophenys} H methyl **
77 5-chloro-2-methoxyphenyl H methyl *
78 2,5-dichlorophenyl H methyl **
79 3,5-dichlorophenyl H methyi *
80 4-methylsulfonylphenyl H methyl *x
81 4-bromopheny| H methyl - *
82 3,5-bis(trifluoromethyl)phenyl H methyl **
83 2-methylphenyl H methyl **
84 2-cyanophenyl H methyl »
85 4-n-propylphenyl H methyl **
86 3-(difluoromethoxy)phenyl H methyl *
87 4-acetylphenyi H methyl =
88 2,3,4-trifluorophenyl H methyl "
90 2,4,5-trichlorophenyl H methy! o
91 2,6-dichloropheny! H methyl *x
92 2,5-dichlorothien-3-yl H methyl e
93 2-propyl H methyl *x

5 ** Free Amine
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NRHCO 3 Ex No RR RBRA nmp C 76 4-am nophenyl H
met hyl ** 77 5-chl oro- 2- net hoxyphenyl H nethyl ** 78

wo%..@-/.ﬂ; glgl orophenyl H methyl ** 79 3,5-dichloro
“H met'h

Lh

10

25

henyl
** 80 4-met hyl sul fonyl phenyl H net h&z‘FB*’SZ‘%MU”%

4-bronDphenyI H net hyl ** 82

3,5-bis(trifluoronethyl)phenyl H nethyl ** 83

2- met hyl phenyl H nmethyl ** 84 2-cyanophenyl H nethyl

** 85 4-n-propyl phenyl H nethyl * 8687

3- (di fl uoronet hoxy) phenyl E bg**

4- écetylphenyl H met hyl ** 88 2,3,4-trifluorophenyl H
thyl ** 90 2,4,5-trichlorophenyl H nmethyl ** 91
Dautartlmnrmfnhéﬁsabjormzmstrpphenvl) -49Rethylpiperazine .

2 5-di chl or ot hi en- 3- yl H nmethyl ** 93 2-propy

nethyl ** 5 ** Free Am necy37 mo 21104/4 (4243

F' CT/ Us20% 3926 EXAMRL par atl o
1- (5- Chl or o- trophenxlg 3ma hv erazi CHS
a 1 +ac) N) NO2 F H N CH3
CH3
A mixture of 4-chloro-2-fluoro-nitrobenzene (28.5 mmol), 1-methylpiperazine
(28.5 mmol) and K,CO; (37.0 mmol) in DMF is stirred at 100° C for 16 h and diluted

with water 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,S0O, and dried in vacuo. The

resuitant residue is chromatographed (Si02, 10% methanol in EtOAc as eluent) to
afford the title product.’

EXAMPLE 95

Preparation of 1-{5-Chloro-2-nitro-3-{ [(4-ﬂuorophen1l)sulfonvl]methvl}phenyl}-
4-methylpiperazine

cl
SOgCl
NO, o—<2 >—
N NO

KOt-Bu
CH, N

CH,

A stirred mixture of 1-(5—ch|oro-2-nitrophenyl)-4-methy|piperazine (1.0 mmol)
and 4-fluorobenzylsulfony! chioride (1.0 mmol) in THF is treated with 2.2 mL of 3 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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A m xture of 4-chloro-2-fluoro-nitrobenzene (28.5
mmol ), 1-nethyl pi perazine (28.5 mml) and K -C03 (37.0
in DM is stirred at 1000 C for 16 h and dil uted

“'vaﬁ"t‘H) "tedfer and Et OAc. The phases are separ at & TARGUHAE3926

10

15

aqueous phase is extracted with Et CQAc. The organic
phase and the extracts are conbi ned, washed 10
sequentially with water and brine, dried over Na2SO4
and dried in vacuo. The resultant residue is
(1Y Q(ﬁ@d@lg rpﬂﬁg@% e(x&a@t%d Vﬁl@t%t@ﬂb haﬁglor@dhlcEél’%% |§§omb|ned with the
F\léithettleépé)ug' E 95
rsﬁ‘%&?a‘trlegr?"(‘?f O, and concentrated to dryness /n vacuoto afford the title
brddarc€hl or o- 2-ni tro- 3-{f (4-fl uor ophenyl ) sul fonyl | net hy
I}phenyl} 4 met hvl pi perazine 20 _ "1:: 1N02 SQ2C d
- 2 (N NNO2 KO-Bu (N CH3 N CH3 A stirred
m xture of
1- (5-chl oro-2-ni t rophenyl pxAmdeEed pi perazine (1.0
mol ) 25 and 4-fl uorobenzy'ésm'FO'ny chloride (1.0
mml) |n THE |s treated vvlth 2.2 mL of a 1 MKCI Bu

M&Mﬂﬂﬂdﬂﬂéﬂlﬂﬂéh per| od, quenched W|th acetic

acid and concentrated in vacuo. The resultant residue

is partitioned betvveen Et OAc and aqueous Na2CO3. The

yases are sep ted and -38 WO 2 11114/11 7 4 2 4 3
0134 926 the aqueQus_phase i ‘

c© Or gani se is @n NET—W
extra tsNQZrl ed over I\lgrﬁ%@ and ceachat ré ed
dry in vacuo to affordthetlt}\l Béduct. 5
EXA 96 Preparation of ;\
4-Ch|"CiNSo- 2-{[(4-fluorophenV)sulf Q | met hyl }-6-(4-
CHs

A solution of 4-chloro-2-{[(4-fluorophenyl)sutfonyllmethyl}-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 te 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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met hyl pi perazin-1-yl)aniline 10 C rS C 02 S F NO
Sn, HCI 02 N2\ NH2 OCND CH3 ~N' CH3 A solution of

2-{[ (4-fluorophenyl)sul fonyl]nethyl}-6-(4 15

“04“@2[791;8per azin-1-yl)aniline (1.0 mol) in melAANSRUGAII26

treated with Sn foil (593.3 ng), followed by 5.8 nL
of 12 MHCI, heated at 60 Cfor 4 h (until reaction is
corrpl ete by thin layer chromatography), cooled to O
C, treated with solid NaOH to pH >1 0 and _extracted

h CH2CIZ extracts are conbi ne@iS
—eé:j;rﬂfat ed to drydles 3 .ﬁ} dwve t he
un ﬁ%(%@L 7 Preg t| Qn of

5 Ch or d\”‘!&i(4 fl uor og’%e@{ %)Cgul fo -

N(4 met hvl pi pera
Nnvi)- 25 1 Hindazole -39 X4'Q 20084/ 117-12-13

/U211114/11113926 G/ S aF G 02S\ / F NH2

Na , HO N N (N H CH (N N CH3 A sol ution of

2.0 ng) inwater at 0 is trgated dropwise with
a solutlon

4- chl or o- 2- {[(4-f| uor ophenyl ) sul f onyl ] et hyl } - 6- (4- net
hyl pi pepmtiomoflNgNDa R.Ding) in water at 0° is treated dropwise with a solution

of 4-chloro-2-{[(4-fluorophenyl)sulfonylmethyl}-6-(4-methylpiperazin-1-yl)aniine
5 (102.2 mg, 0.25 mmol) in 1M HCI, allowed to warm to room temperature over a 2 h
period, treated with saturated Na,CO; 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

R 0,S-~
‘\Q\ 1) CICH,SOoR, R, 2\ Rz
N
NO, 2) Sn, HCI v
H

15

D

[N] 3) NaNO,, HCI N
N [ j
CHa \
CH,

Using essentially the same procedures described hereinabove in Examples
20  95-97 and employing the appropriate arylsulfonyl chloride, the compounds shown in
Table Il are obtained and identified by mass spectral and NMR analyses.
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5(102.2 ng, 0.25 nmmol) in 1 MHC, allowed to warmto
roomtenperature over a 2 h period, treated with
saturated Na2CO8 to pH >10 and filtered. The

WOt tdke is washed with water and dried i PGHEERYIYY3926
give the title conpound, identified by mass spectral
and NVR anal yses. 10 EXAMPLE 98-101 Preparation of 3
(Aryl sul fonVl)-7-(4-nmethVl pi perazin-1-Vi)-1Hindazol e
Derivatives 15 R 1:;~N02 1) CICH2ZS2R2 R, 02S-R2 2)
Sn, HOI I NjN N 3) NaNO2TABEZEIN H N JI CH3 N CH3
Usi ng essentially the sane procedures described
her ei nabove in Exanples 20 95-9ygapd enploying the
appropriate aryl sul fonylRichbsti dé, the conpounds shown
in Table Il are obtained g tified by mass
spectral and NWVR anal yses. W, O - 2004/ 074243
PCT/ US2111) 4/ 1111392( TABLENI! ™, SR, R N N ON
NI1 H CN CH3 Ex. %Yi el }Io Rl R2 (Over 3 Steps)
98 d 4-(isopropyl)phenyl

CHj
Ex. % Yield
No. R1 R2 (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 --
5
EXAMPLE 102
Preparation of 1-Fluoro-3-[4-(t-butoncarbonvl)piperaz'in-1 -yllbenzaldehvde
10
I?oc
i N
Boc [ ]
CHO N KoCO4 N
L &
F N
0 F
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,
15 '

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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WO éﬁghg?&

10

99 d 3-(trifluoronethyl)phenyl 65 100 Cl 1 -naphthyl
7.7 101 H 1-naphthyl -- 5 EXAMPLE 102 Preparation of
-3-f4-(t-but oxycarbonyl) pi perazi n-1-yl | benzal d
0 Boc i FBoc N CHO N K2COB N &F P GI/psyus/unioe
CHO NHF A stirred solution of

2, 6-di fl uorobenzal dehyde 5 (10.0 g, 70 mmol) in N, N
dimethyl formam de is treated with tert-butyl

pi per azi ne- 1-carboxyl ate (Boc) 6 (14.4 g, 15 77.0
mbiif)e eordp@otdassa yetowasolioNed. 8y (716 Vied), i88ntBeAMOINMR and mass
%éé&'?a?%tn%} s<§s9 C for 16 h, cooled to anbient

tenper a urye, ‘diluted with water and extracted with

met hyl ene chloride. The extracts are conbi ned, washed
sequentially with water aﬂgmm,i_gemsdri ed over sodium
sul fate, and concentrate o afford a crude
oil. This oil is purified by colum chromatography
Eseparation el 4-[418-Bspxearppn ininesazin-Hewatiégidaraeaf f or d
-41 WD 20114/ 04243 PCT/US2 0 0 4 /11113 g 6 t he
title conpound/as a yellow solid, 15.5g ( P % vyield),
identified by and mass spectral an s. EXAMPLE
103 5 Preparfati gn of

4-[4-(t-Butoxydarbonyl)pi perazin-1-vll-1 N1 ndazol e

Boc Boc ( ) CHO  HNNH; ‘H,O
-~ D\
,N
E N
H

A solution of 7 (20.0 g, 64.9 mmol) and hydrazine monohydrate (30 mL) in
methyi 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 extracts 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-(t-Butoxycarbonyl)piperazin-1-yil--3-iodo-1H-indazole
Eoc [;Eoc
L )
N N

CT\ (X (
N - A\
N N
N
H

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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10

NN CHO H2ZNNH2 -H2ON &NF H A solution of 7 (20.0
g, 64-9 mmol) and hydrazi ne nonohydrate (30 nlL) in
sul foxide is stirred at 95 C for 96 h, cool ed

net h
WG %'"T‘%”nﬁ enperature, partitioned 10 between s&CTFEHH03926

sodi um bi carbonate and ether. The phases are separated
and the aqueous phase is extracted with ether. The
extracts are conbined with the organic phase, washed

uentially with water and brine, dried over sodium
J4106

& 83-(qrmimob aodricdind @OG1 9, VRZ HPndIP sBriEk W& e BInHe®ature for

;?“3 ERUIN® 10 BEElete S ek P L0 man edym: o
%'P'&U‘( %e Fhetnf\@sgs aposRperated asd thd aacgfﬁouis @hb@é’vssé)(hr’agted with

JEﬁhﬁta ??;Iéﬁe?%nél Sidkis érﬁﬁﬂé lorrdlg]% % gr eng@an@H ypshed with brine,
zgn F 0(./? %H gq,tg @ﬁ9 WW%@@ ln.vaczyd) to- ai®rd adwuddkdiidd This
solictis duriBed by dhlubin dhrdmathg C?‘tql‘%\s 38kd 56 ) ethyl

%_ceé dé{@% a%e?)ét o éd'ﬁ {hfgnlél wegg ;Iygllolw solid, 2.40 g (35% vield)

iefentitiedt e HIMMA endamsdespeatrd] baalygéi; wi th powdered

pot assi um hydroxi de -42 WD 211114/ 1174243

PCT/ US211114 /11113 9 2, (1.85 g, 33.07 nml) and
i odine (4.61 g, 18.2 mvlEXAMPLENGd at room

_ terrperature for 16 h, diluted vvlth ethyl acetate and

phases are s i S DL nyl&u"?fonvlmH indazole

extracted wi ti?® ethyl acetate. The exbr cts and the
or gani ¢ pha re conbi ned, washed w N1 br| ne,
dried over podijumsul fate and conce ed in vacuo to

afford a cr SO|II d. Thl_s /@
N — . \¥
N
H

Cul ,
N
H

A mixture of 4-[4-(t-butoxycarbonyl)piperazin-1 -yl]--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-dimethyiformamide 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), identifie_d_by NMR and mass spectral analyses.:
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solid is purified by colum chromat ography (silica

gel, 10:90 to 15:85 to 20:80 ethyl acetate/hexanes)
'to afford the title product as a yell ow solid, 2 40 ¢

w&%é%%¥b§id) i dentified by HNMR and mass spectr

10

15

20

S€S. .10 EXAVPLE 105 Preparation- of PCT/USZ""“"’“”“
4- [4 (t-ButoxVcarbony-1ipiperazin-1--Yl]--3-(phenvisul
fonyl)-1Hindazole Boc Boc C.) CN) 5iii'N PhSO2Na N
(YN2S o NCQul \NHH15 A m xture of
4-[4-(t-butoxycarboriyl)piperazin-1-yi]--3-iodo-|l.Hin
dazole (0.110 g, 0.257 LE i um benzene
sulfinate (0.068 g, 0.411 mml), copper([) iodide
( BreRdtion of B-EB6nyIBULbNy e sip dBbiA1 R RAhd286|8BHGBhIbSde
added to a screw capped test- tube wth Teflon-11ned
septum The tube is evacuated and backfilled with
argon. Thi sBOCprocedure i s repeated t ce, Hdnen the

tube is heaNed to 125 Cfor 4 h. Th ctlon 20

m xture I{C§3| ed, _partitioned bet e thy ot at e
and wat er filt u t hrough a Nof aceous
earth. The {iIQ t s seplkt at ed. Th n| c phase is
washed w ne, driedover—=odi Nt e and :
concentra in/Nacuo. The resultin mat eri al
is purified by H:ol um chr onmat ogr aphy (si H ca gel,

40: 60 ethyl acetate/ hexanes) to afford the title
conmpound as a pale yellow foam ,0.022 g (18% 25

yi el d)A soldtéamtdf Bl e hm:;oxmmcawpmsanéw&cwrﬂiemmﬁomem-
ﬁhaam @Qﬁé/goé' 63631&0%4 H%@Q%/ @t@é’é?e%ﬁ\mth@%hﬁjéoﬁltl%g 8 fHQlin

CEPRE 2 el e K fooRel o RoTipiufe and

sg‘Vappramﬂ tofdryness. The residue is re-dissolved in methanol and concentrated.
4ﬂ[a a&.h b SrsveRi AR ML BREEEHdastm¥ ills praad?BE DWRRY LEIR,
”X 9 g (40% yield), identified by NMR and mass spectral analyses.

EXAMPLE 107

Preparation of 4-[4-t-Butoxycarbonyi)piperazin-1-vi)-3-(1-naphthylithio)-1H-indazole

!?oc
N
) :
L O
@*\
N =
m Cul, KoCO,4

A mixture of 4-[4-(t-butoxycarbonyl)piperazin-1-yi]--3-iodo-1H-indazole (0.068
g, 0.159 mmo:l) 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 pfocedure
repeated twice more. The reaction mixture is treated sequentially with 2-propanol

)



“indazole (0.022 g, 0.050 nmol) in methanol is treated

W?@W@?“é‘?ure and 10 evaporated to dryness.

10

15

20

vvith a 2 Msolution of HCI in ether (0.4 nL), heated
ref lux tenperature for 1 h, cooled to rE@'HhSZO(M 103926

ere

Is re-dissolved in nmethanol and concentrated.

Repeating this procedure three nore tines affords the

title product as a white solid, 0.009 g (40%yield),

1817E trq-g- e&‘}j bér@vltcmo(ﬁg &"@?ﬁs AR e Ay napﬁthgienetmo%'g%?

4.0£348 rng), baa;tee\amﬁwmpr Bédorg hreotled ) roBm(tdmperptute yiltér with
O)et éﬂbté?é‘éﬁ'?cpﬂilt%red\ihfbugﬁ’ Slafama{ﬂe%s Qirth. Thd fibdats is Morideftttted

SR RO BEERUAP b IS I9FBRaTk Fase ateriap purfissity sty
Hchrodegraphy (sildadyel; ¢0:60 elHyD acataib/hexanpgdo afigrd ittacitid @ompound

(s 005cfloecb 08 838TPAe 9 AL ARSI T @gggggr?a{s pdcha044

vvla(‘ﬁ‘y%STefl on-lined septum The tube is evacuated and
backfilled with argon and this procedure repeated
twice nore. The reacti onEwgﬁFH_r@dgs treated
sequentially with 2-prop 2004/ 074243
PCT/ US2004/ 003926 (1 5 m_) et hyI ene gl ycol (19 L,

EAraHon Qxyahg 5 1--8c T maahthayisulign D11 -
mmia)zmeheat ed at 130- 140 C for 8 h cooled to room
tenperaturg diluted with ethyl acetate and filtered
t hrough di ?bmaceous earth. The filtrataocis

concentr under reduced pressure. The resul t ant
crude naterl I ified. by flash chAr omat agr aphy

(silica geN, 4@ hyl acet at e/ hexa

the tltlun " a cloHg®d ess oi | ] 00683 \y445%
yi el d), i i By, ed NVR_and _nBss sp Ses.
EXAMPLE N) Preparation of ,

4-14-(t- But oxy'tar bony! ) pi GeFaZfe- | N
-yll--3-(1-naoht hyl sul fonvl)-1 H indazole

A stirred solution of 4-[4-t-butoxycarbonyl)piperazin-1 -yI)-3-(1-naphthy|thib)-
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 filtered through diatomaceous earth. The filtrate is
‘concentrated in vacuo, Purification of the resulting crude material by flash
chromat_ography (silica gel, 30:70 ethyl acetate/nexanes) affords the title compound
as a coloriess oil, 0.011 g (35% vield), identified by NMR and mass spectral

~ analyses.
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N Boc C(N) NS\ 1) H202 N02S NN\ ( 1 \N H?2)
H2, Pd/C N 15 A stirred solution of '

wa-dyd74bys oxycar bonyl ) pi perazi n-1-yl)-3-(1- napZ'qudstznciu/mum

10

15

20

o) 1 Hindazole (0.030 g, 0.065 mml) in glaci

acetic acid is treated with 35% aqueous hydrogen
peroxide (0.127 g, 1.30 mmol) stirred for 24 h,

guenched with 10% aqueous sodi um netabisulfite
solution (1 nL)-and concentrated in vacuo. The
resulting solid is direct  EXAMBAE 109 5 suspension of
1%3 pal It_aditum on-carbon (3 ng) 20 in nethanol (10 nl)
andepaation ot 3+f Naphibhlakiesnpy-3; in-NYf r.under
a 40 psi  hydrogen at m)spﬁ/gr eafgr%{zr'zn ﬂwgm‘gﬁ}??%ﬁé{%&ogﬂo”de
t hrough di at omaceous earth. The filtrate is

concentr at @Pci n vacuo. Purification of the resulting

crude matz‘véll by flash chromatography (j5ili c.ehc’gel ,
hiN ,

30: 70 ethyl 4qcetatelbhexanes) affords the tle
conpound a col 2ss oil, 0.011 g (B5%
identified|byOpd mass spectral 25 .
0114/ 13926 EXAMPLEEC

WO 200411474243 ' 7

Preparatif B ( gpht hvl sul fonvl ) -4
1 H indazo¥e Hydrochloride Boc 1 "NH
/i HO N e0s HUH NS5 H Using essential NYthN sane
procedure described in Exanple 106 herei nabolde and

enpl oyi ng

- - sing i i Lifds ib&dPir Z :
b e pe bobort P BT betincbove
i s obtal he ars a ﬁl gﬁcia?é%m BReSAINd Y7 6h-yanstiayisulfonyl)-1 H-
indazole as substrate, the title product is obtained as a light yellow solid (74%
mp 220°C dec, identified by NMR and mass spectral analyse's.

yield),

EXAMPLES 110-114

Preparation of 3-(Arvl$ulfonvl)-4‘-piperazin-1-vl-1 H-indazole Hydrochioride
Derivatives

[N"Vj [Nj [Hj He

o N -R
| 572 e N 0,5-R.
\’N — N , {
N N N
H H N
H

- Using essentially the same procedures described in Examples 102-109
hereinabove apd employing the appropriate-aryithiol or érylsulfinate, the compounds
shown on Table Ilf are obtained and identified by NMR and mass spectral analyses

TABLE N
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10 np 220C dec, identified by NVR and mass spectra
anal yses. EXAMPLES 110-114 Preparation of
3- (Aryl sul fonyl)-4=piperazin 1 vl 1 H indazole

WO pdid@Ht ori de 15 Derivatives Boc Boc N N H PEEUSE)0-4ay3926
1 NI NC) 02SR2Z N HCl 02S~R2 &NN NN HHN H
Usi ng essentially the sane procedures described in
Exanpl es 102- 109 20 herei nabove and enpl oyi ng the
appropriate arylthiol or arylsulfinate, the conmpounds
shown on Table Il are obtai ned and identified by NWR
and nmass spectral analyges.) TABLE Il -46 WO
211114/ 11742- 43 PCT/ US2100- 3/ 003926 H (N) N S02-R2
NN H Ex. np No. R2 C°nNI10 qg%hylphenyl 190- 192
111 4-chl orophenyl 230 deq 112 3-14 uor ophenyl 180-183

113 4- met hoxyphenyl 178 4 2-napht hyl 200-202
/N
H

Ex. _ mp
No. R2 ' °C
110 4-methylphenyl ' 190-192

111 4-chlorophenyl 230 dec
112 3-flucrophenyi 180-183
113 4-methoxypheny| 178-182
114 2-naphthyl 200-202

5 EXAMPLE 115

Preparation of 6-[4-t-Butoxycarbonyl)piperazin-1-yll-1H-indazole
Cl '

N

NH -HCI

' Cl | |
HoN N N H

10
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 mmo.l) 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
15 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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5 EXAMPLE 115 Preparation of
6-f 4-t - But oxycar bonyl ) pi perazin-1-vl 1-1 Hindazole d

WOXHES ¢ "H2 NHNN 2) (Boc)20 NJ H BBEEEIS2@4/M03926

10

stirred solution of 6-am noindazole (13.3 g, 100 mmol )

in n-butanol is treated with bis(2-chl oroethyl)am ne
hydr ochl ori de (28 6 g, 160 mmol ) and potassi um

carbonate (34.6 g, _250 m’ml?, heated to refl ux

1Sy écsiale end &48*972 The argrsicl@yeids separatack mashed witle beims) dried

Ekg/fséﬁ l@?tﬂalgtﬁi ?ﬂfﬁé@ﬂaﬁ%&%ﬁ&egﬁtg g 0&%’05 ¢ I}th)l%gﬁurﬂ c?ﬁ%oféhlﬁ gesultant

teeidre oy ieeh thn@é@grammwfz@geu éOéi@Ithyl@Qe(aMﬁemeé) affords the
and b H s

stirre . a*élélt %drllc?rlet%gﬁ'ggﬂ% r e%ﬁ?elg)z'géﬁtggn y 'NWIR and mass
(ﬁﬁ’ﬁ&féﬁ't% ¥$8S- in vacuo to afford a crude oil. This oil

is partitioned between -47 WO 211114/1174243
PCT/ US211114/ 11113926 ethyl acetate and water. The

organic |ayer is separat ey AL EEygM th brine, dried
over sodium sul fate and concemntrated i n vacuo. Further

puri fi catl on of th| S resul tant residue by flash
HERARIRPLB A t-Butoxyeatbenm)pingrazim 1 itBrlodo-1H-indazole

acet at e/ hexanes) affords the title conpound as a

col orl ess 0| I, 38% yjeke i dentified by N !
and mass 5 ect anaﬂlyses EXAMPLE 116 Pr ep o
of 6-14-t- yc. ho I)plpera2|n 1-yll .

Hlndaég% N 12, NNfNNN 1@ Bocu

NJ " A'S |rred sol utlon of Boc”
6- [ 4-t - but oxycar bonyl ) pi per azin-1-yl]-1H i ndazol e
(7.20 g, 23.8 mmol) in N, N-dinethylformam de at 0 C

I's tr %‘Etﬁﬁed‘éél&n \?%e[r43%upog(tyg§%on§ﬂplperazm 1-yl]-1H-indazole (7.20 g,
23 8 mmol) in N,N-dimethylformamide at 0 °C is treated with powdered potassium
hydroxide (5.40 g, 95.4 mmol) followed by the dropwise addition of a solution of
iodine (10.9 g, 42.9 mmol) in N,N-dimethyiforramide, 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 tiﬂe compound as a yellow solid, 11.5 g (38% yield)
identified by NMR and mass spectral analyses.
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\\odr @Wﬁ‘% addition of a solution of iodine (10

10

15

15 hydroxide (5.40 g, 95.4 nmol) followed by the

in N, N-di net hyl forrnami de, stirred %1[/[195....4/.,..397(,
anbl ent tenperatures for 16 h, diluted with ethyl
acetate and quenched with 10% aqueous sodi um
nmet abi sul fite solution. The phases are separated. The
aqueous phase is extracted with ethyl acetate. The
extracts are combined with Eﬁé‘—”&%ﬂvﬁ: phase, 20
washed with brine, dried over sodiumsulfate and

f:ﬁ)ncen_ratre p vacuo., The . resultin crude mat eri al
itre ien -[4-1-But =1yl oviptHmlazole

ethyl acetate/ hexanes) to afford the title conmpound
as a yellow solid, 11.5 g (38%yield) identified by
NVR and mass spectral anal yses. 25 -48 WD 2004/ 9742- '
PCT/ US21414/ 0113926 | EXAMPLE 117 Preparati on of
6- (4-t - But oxycaxbon II ) pi perazin-1-vll-3-(phenyl sQ;$un
yl)-1 Hindazg Aﬁ Ph&t2zNaN rN H Cul ) .
N) 5 Boc ,@ Usi rg—essendtal | y &
procedug/ev;l scri be in Exaﬁtﬂ e 105 he ei n pone
enplgygt gvd’F '
6- [ 4-t - but oxycar bonyl ) pi per azi n- 1-%9F] -3 0do-1
Hi ndazol e and 10 sodi um benzenesul fi nate affords the
title conpound as a colorless foam (80% yiel d),
| dent iddimsledsentibify tﬁé@aﬁﬁ@ odHIa Fd @@Jcnl?étﬁi'nyé?a?nplgwlﬁlegmabove
11% 15 Pre a{é:\ on .of Pheny Isulfonf/

'%'t liutPM%%?Bés'Depwa'f‘dcﬂ -319dps 1 H-inggzotepsd
\sodmﬂ'&éﬂ@bnésulﬁr_{‘été affortds the fiteNomboundlak altolorless foam (80% yield),

identified by NMR and mass spectral analyses.

EXAMPLE 118

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

N
Boc

Using essentially the same procedure described in Example 106 hereinabove
and employing 6-[4-t-butoxycarbonyl)piperazin-1-yl]-3-(phenylsuifonyl)-1 H-indazole
as substrate, the title compound is obtained as an ofi-white solid (81% yield),
identified by NMR and mass spectral analyses. |
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Boc"' N, _,J HHN 20 Using essentially the sane
procedure descrlbed i n Exanpl e 106 herei nabove and

Woe-r‘mf/%%zﬁ’g PCT/US2004/003926 "

10 .

15

6- [ 4-t - but oxycar bonyl ) pi perazi n-1-yl ] - 3- (phenyl sul f ony
l)-1 Hindazole as substrate, the title conpound is
obtai ned as an off-white solid. (81 %yield), '
identified by NVMR and nass spectral anal yses. -49 CVO
2004/ 074243 PCT/ US211114 EXAMPLES118-128XAMPLES
119-124 Preparatl on of 3-(Aryisul funoyi)-

6- pi per a2| n- | -1 Hi ndazol e Hydr1(')_lchl orl de '

ibgnnéil.FMF H Boc N Uslng essentlally the same
proce ures described in Exanples 117 and 118 10

her ei nabove and enpl oyi ng t he appropriate
aryl sul finate, the conpounqiﬁ#ggM@ Table IV are
obt ai ned and identifijed b mass gpeptral CLS
anal yses. TABLE LV $§02-R2 HCORN H 15

No. R2 C 119 Iphen 120

4- (triflraf*gl nyl 91 121 4 ch

175-178 112 3-f|uo§bpheny%§% dec

4- neBboXyphé%yl 165- 170

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

N/
e
'

Ex. : mp
No. R2 °C

119 4-methyipheny! 172475
120 4-(trifluoromethyl)phenyl . 189-191-
121 4-chlorophenyl 175-178
122 3-fluorophenyl 260 dec
123 4-methoxyphenyl 165-170 -
124 . 2-naphthyi 260 dec
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WO O

10

15

124 2-napht hyl 260 dec -50 CVO 2004/ 074243
PCT/ US2004/ 0113926 EXAMPLE 125 Preparation of

ut oxvcar bonvl ) pi perazi n- 1- 0- 3- ( 1- napht hy ‘)
lIL?‘)(NSI/l 3926

3‘!['["#|Z1zﬁgazo| e SH/ S\ O N /NN CNN CUK2

Bocv Boc' Using essentially the same procedure

descri bed in Exanpl e 107 herei nabove and enpl oyi ng
6-[ 4-t - but oxycar bonyl ) pi perazin-1 -yl)-3-iodo-1

H i ndazol e as substrate, 10 the title conmpound is
obtai ned as a col orl ess oi IEXAMPLE1R5]) identified by
NMR and mass spectral anal yses. EXAMPLE 126 15

fonyl) 1H |ndazol eS | N1 m:pba (28 N /' N I \
Boc'Nv H2) H2, PA/C (NNNJ " Boc 20 A stirred
sol uti on of SH
6- [ 4-t - but oxycar bonyl ) pi ps 0-1-yl)-3-(1-napht hylt
0)- 1 Hindazole (0.240
chloride is eated wit

2.61 PCT/ %rs‘ﬁo’gﬁf&osgﬁgl relgf/h en'pr aHur es

g,
f Boc1 \h/'and partltl oned bet weenB&¥ hy™acet ate and
wat er. The phases are. separated and the

Using essentially the same procedure described in Example 107 hereinabove
and employing 6-[4-t-butoxycarbonyl)piperazin-1-yl)-3-iodo-1 H-ihdazole as substrate
the title compound is obtained as a colorless oil (78% yield), identified by NMR and

mass spectral analyses.

b

EXAMPLE 126

Preparation of 6-[4-t-Butoxycarbonyi)piperazin-1-yi)-3-(1 -naphthylisulfonyl)-1H-
indazole

H
BOC/N\/' 2) Hp, Pd/C

Boc”

/@\/é N O 1) mcpba 0,5 %
r/A\N N —_— /[:::[5§N .
N N’
_ H

A stirred solution of 6-[4-t-butoxycarbonyl)piperazin-1 -yl)-3-(1-naphthylithio)-
1H-indazole (0.240 g, 0.521 mmol) in methylene chloride is treated with meta-

chloroperqubenzoic acid (mepba) (77% pure, 0.350 g, 1.56 mmol) and sodium
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aqueous phase is extracted with nethylene chloride.
The extracts and the organic phase are conbined,

wo"‘@ﬁnﬁﬂ sequentially with 10% aqueous sodi um

10 -

- Boc”™

bicarbonate 5 sol ution and brine, dried over BOHUGHHI03926
sul fate and concentrated in vacuo to afford a crude

oil. This oil is added to a suspension of 10%

pal | adi um on- car bon (40 mg) in nethanol and shaken on

d t h
piSBOS s 0PGOSR0 LS
Paritioged bleQNQ?@méfeﬂhﬁcfaatedandwatac UDhe pﬁmsraeé gé;salra@d and the

h t
%;q:“"?,s%ﬂaﬁ%e g EH*%&J&\W t‘%ﬂTyp%}?e‘i@S i i‘%m‘r?é%fjgctﬁ@néfth% piganic
fhase piq eoraingh weghed SaqU[HmItlalN WS 10%l aqu@od%?@ocﬂurl(x‘lﬂca/ﬂonate
mass spectral anal yses
ECAE 3504 B st e 303 cRBt e et oo o
Grysienak altiisoilisvdddddHta andaimineloH}Ui ﬁo%llib&fatiﬂﬁ}_lor@%&%n% mg) in
Usin

Bo
elF#sg@st g%@g PF' Sh?%] g °s”aan%a'|}5|h8 9@@8@0@3 HadsriaHypsi AYEsesRp |a§nosphere
o2 handif lhabti threughadidtoameoys @Qmﬁ)f The flltrate Js con erhralted 'f7 vacuo.

s )

%[9419%”'%8?%%%%%8%33"% i 6¥ﬁ '%/'ﬁ'é’aiqgﬁ@vﬁslb@mel F@50
ethyhertatedwexaned)itd a‘fcsdltlh@it:t(&&?@ﬁélﬁid@s a Bflorle3%5i1264 gg 41%
%@ {f%}i@% % % %ad mass sgectral anal yses. 25 8

P2 MM SN B FI5SPPETa. anelEe9:302( . EXAVPLE 128
Conpar ati ve Eval uation of 5-HT6 Binding Affinity of
Test Conpounds 5 The affini i)\( @{ t est_ conmpounds for
t he serotonin 5-HT6 recept P ted in the _
foll ow ng manner. Cultured Hela cells expressing human

o O N OBl B gl Tl e havcbmonce

culture nedia. The harvested cells are suspended in
hal f vol une of fres physi ol ogi cal phosphate buffered
sal i ne sol ution ang tentrifuged at the sane

U g
~ Jon Ho o
N N - —_— {
\/l . S N N

o J o R

Using essentially the same procedure described in Example 106 hereinablove
and employing of 6-{4-t-butoxycarbonyl)piperazin-1 -y1)-3-(1-naphthylsulfonyl)- 1H-
indazole 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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10 speed. This operation is repeated. The coll ected
cells are then honogeni zed in ten- volunmes of 50 nM
Tris.HCl (pH 7.4) and 0.5 mM EDTA. The honbgenate is

WG 2e7#3Buged at 40,000 x g for 30.0 min and tHEVUS2004/003926

10

15

30

precipitate is collected. The obtained pellet is
resuspended in 10 volunes of Tris.HCl buffer and
recentrifuged at the same speed. The final pellet is
suspended in a small volume of Tris.HC buffer and the

15 tissue protein contergyxA@qpfigtiogm ned in aliquots of
10-25 | vol unes. Bovi ne Serum Afbumn is used as the

standard in the protein determnation accordi to the

GannpaativeiEwlvationof S T6Rindingr Affipity of T estCempo

193: 265 (1951). The vol une of the -suspended cel B
menbranes is adjusted to give a tissue protein
concehte aflinibroidest compowrgisor #te seue!pRIRSIIRE raugptor is evaluated

uﬁﬁﬁeoﬁﬁlsﬂmg‘jﬁ%}[ @Lﬁtﬂ?éﬁqqnflb ||s£ @réé h&ﬁé‘ﬁé‘l%éé‘%%'}s

I's aliduoted in storeda
raneptpr&mdlamst@dMé@@@mugﬂdmi|I<wg spesdudrd0feng)sfor BP.Adhindo

l%f‘n%t@E 'tﬁ%?@r@ﬁ\%dﬁeﬁ'ﬁ@ F\érﬁlgst'eﬂ c@llg(@re"ﬁ B%ﬁﬂﬁ%rlﬁ%lah Q/Bluhme of fresh

, vol une
ptysiolagicas abesphaied ufigradosdling saiutieny aed re@gnifugedost the same

AT PR g LIt g SR bt e
vaurpes of 5 @M TrLSQEC(CBHN 4) gad 0.5anFRTA. Thediaraegenate ism
armiplanti arbipenlonh Gl dRotheRchatba e g
Bellpirs re@e@sﬂ@ed ing! OZVOQJTB\EM ofayisddtidyutienand eestiifugest atdhe same
%J%G' e hdl :{i‘)ellétné:é | aéti‘%i dﬁ&[‘&rﬁﬁﬁ 6«?%%‘% aTgé Het WS hnd the

e reaction Is Ini I nal dition of
tigp0e @rofeingfonteing w@tes'wmvmadmuotmh $Qebiut velumiead BoyineSerum

BRaH Rkl at e Qéﬁ&a‘%& nge éétf%nrﬂtgeégw.HMdﬁrﬁéabmbe@ e method

e test conp ounds are ad
desgaibpd i #@Nwt eld Bioh Ghene.e 498:265 fWé%malee Y@umexd trnﬁ n

and-recep tor conp ex I's tere
il qftselsp%sm dhparerared mqm@ﬁn%ﬁ@qnersmgm%m@égpeeentrated)

itfq06A%h ?@'mlv%?ﬁn%ué}ﬂtstoé% at W@Q%/ugg&%&t@@aﬁent bi/ndlng

'f\s §EHQ§@! célﬁﬁ@ﬁb@n@ﬁ% a(ﬁtﬁsﬂé\@ c? ive hMRsud Pl%té?t‘?\f!ﬁﬁ’centratl?n of 1.0

US20 4/003926 on the filter disk is lowed to air
BXRENMANS.adi oactivity is nmeasured in a Packard

TopCowtHdidge x?@Hh@ﬁt%%é"bénoﬁr‘néﬂ |H@O§EP\%’I|I fﬂl(ﬁ’bt’ltglr plate format, in a

detectors, ter dition

ot ek e eiR0arl.ska each welkis aﬂee@ ﬁ@hfogcnrang BVXtEs: (B0.OTH ot

Hﬁhtgétlc;neduf@} Mb8e irﬁSd‘ﬁM T84S ﬁtﬁguf@é}qu@M%ﬁ%lr’HH? 340.0 mM MgCl,
Packar dTopCount atrittumefficiency o 0%

gn&g&nM D ﬁﬂﬁg ﬁé M 9f (tHeLSD K é\ r&&:@ pi/aimal sa\@éﬁblﬁ é@"hs |
%h\%rél’%tn@hfé Qabﬁé’lﬁtik G ity Th@%’&‘i‘)oiaﬁéﬁ cbiaRRY BE tHRFURNISD at the
In the presence of 10. ONM unl abel ed rret?no epi n.

human serotonin 5-HT6 receptor is 2.9 nM, as determined by saturatlon 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 uM mefhiothepin. 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 fiitered off on a 96

well unifilter with a Packard Filtermate® 196 Harvester. The bound complex caught
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Binding in the presence of varying concentrations of
test conmpound is expressed as a percentage of

w(pﬂﬁ;/i,ﬂzgs bi nding in the absence of test conpound. The

10

15

30

results are plotted as | og % bound versus | o§CT/US2004/003926
concentration of test conmpound. Nonlinear 10

regression analysis of data points with a conputer

assi st ed program Prism' yields both the I1C50 and the

X ies of . test c ounds with 95% confi dence

I%n t\h terl'ﬂ'éa hﬁéfémedggg'a deningt berdAtiopgtivitnés measured i in a Packard:
CWH@JUW eduigPedemtn dix ﬂ%tﬁﬁ\mtlp(ne@detéagﬂfbé%(?h an g/on of 40.0ul

olﬁrlved fromthe follow ng equation
5recint GRO scnmllant ta eachshallow)wellomhe UiBfiter\&Re Vﬁ"l%a@-s@@ed and

oL resence of th
{%gﬁ%'ﬁa ent a%ge%%@g‘r%g& Ensef 'HeNPd A | n the
prese léeQb‘fC kindiag m me |5HgTe mm@rdrrﬁtiefl?fégg\sﬂ tAe tcﬁéﬁ%l@g&f\nty
%ng?%§set@% %ﬁwg)ﬂ gﬁn prfaggl?cu n(tg,g?goql,% unlagglgd methiothepin.

" Bindingin theeﬂrysermelof mmgrobgb@ﬁﬁjtnaﬁs bf 28t &mSing |§8>¥6dgé§sed as

|
i P e o e
fnﬁbﬁeﬁl\/wmlgg % Bomuwmrsmr)g ionedridatidh b @b@mﬂ%ﬁeghll

%Sre%oncentlr at i EE radi oactive |igand use

KDY s~ PHENAYEE Q %‘FPBH“S WHh stcontPuser assistad ryagrant Brisrohgields
rhedtethied Cqo Mthee«mm&ﬂdemr&o uki§s b

% i nhlﬂ]ftl on fﬁ g val ues a'rCHgodet e?’?r??g/ an gégﬁ?g llnnt%
conpar eif ¥B°YHS: Q'SQ'SFﬂa%“t&YttHPﬁ%‘d CRYPPERG Isgrivendb pesent (%)
droipitormsd lsrdBtived GomdREBAIBWIR] &y itigdi Ng to the 5- HT6
receptor. The data are shown i n TableV, bel ow. -54 WO

2004/ 074243 PCT/ US2004/ 003926 TABLE V Ex. 5-HT6
Bi nding % Inhibition No. Ki (nMs aysgNM4 86 -- 5 --
53 7 113 -- 8 39%%-nhibition = (1 - -—--ememeeev ) 100

TB - NSB

where Bpis the amount of CPM bound in the presence of the testing agent. NSB
represents the CPM bound in the presence of a saturating concentration ofé

dlsplacer and TB represents the total amount of CPM bound at zero (0) concentration

of test compound

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

Ki =1Cso/ (1 + L/Kp) _
where L is the concentration of the radioactive ligand used and Kj, 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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9 97 -- 10 224 -- 11 -- 67 12 64 -- 13 2 -- 14 1 --
152 -- 16 13 -- 17 7 -- 18 6 -- 19 2 -- 20 -- 63 21
-- 22 22 --25 23 --5 24 --23 25 -- 74 26 -- 8
WOZPHNTIRG 28 136 -- 29 -- 24 30 -- 30 31 3PCT/YR0EE03926
-- 33 19 -- 34 135 -- -55 WD 211114/0742-13
PCT/ US2004/ 11113926 TABLE V, cont. EX. 5-HT6 Binding
% I nhibition No. Ki (nM at 1INM 35 38 --
TABLE V
Ex 5-HT6 Binding % Inhibition
No Ki (nM) at 1M
4 . 86 -
5 - 53
7 113, -
8 399 -
9 97 -
10 224 -
1 - 67
12 64 -
13 2 -
14 -
15 2 -
16 13 -
17 | -
18 -
19 -
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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36 20 -- 37 4 38 73 39 69 -- 40 62 41 13 -- 42 117 43
3 -- 44 -- 67 452 -- 46 2 - AT 2 -- 48 4 -- 49. 6

50 251 1 -- 522 -531--548551--5605-- 583
- WORD0EYIH3 60 5 ..763 1 -- 64 12 65 4 -- 66 1PCT/USHB4/003926
WO 29114/ 1174243 PCT/ US2004/ 003926 TABLE V, cont. EX
5-HT6 Binding % Inhibition No. Ki (nM at 1/1M

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 p) -
60 5 -
63 1 -
64 12 | -
65 4 -
66 1 -

~-56-



67 8 -- 68 14 . - 69 28 -- 703 -- 71 4 -- 72 2 -- T4
26-- 77 2 -- 8062 -- 817 -- 834 -- 8510 -- 861
10 -- 916 -- 921 -- 97 12 -- 98 22 -- 99 20 --
“01‘06"’5”” 101 5 -- 5-HT6 binding Conparative E&Afpizayn003926
Ki (nM Cozapine 6.0 Loxapine 41.4 Bronocriptine
23.0 Methiothepin 8.3 Manserin 44.2 { anzepi ne
19.5 -57 WD 211114/1174213 PCT/US211114 /11113 9 2 6

LLOYD W SE TABLE V, cont.

EX. 5-HT6 Binding % Inhibition
No. Ki (nM) at 1uM
67 8 -
68 14 -
69 28 -
70 3 -
71 4 -
72 2 -
74 26 . -
77 2 -
80 62 -

- 81 7 -
83 4 --
85 ' 10 -
86 ' 1 -
89 10 -" --
91 6 -
92 1 -
97 12 -
98 22 ' --
99 20 -
100 5 -
101 5 , -

5-HT6 binding
Comparative Examples Ki (nl1)

Clozapine 6.0
Loxapine 41.4
Bromocriptine : 23.0
Methiothepin 8.3
Mianserin 442
Olanzepine 19.5
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CLAIMB: 1. A conpound of forrrulal R&A N N-\ -~

%R6R~), (R5)P, A SO R, - DCJ\IS(RI)m)mRS (|)

WOM@;,.;%”{}“ Ais C, CRg or N 10 R is H hal oge

10

15

COR9, 0002R 0, CO2R ,, CONRL2RL3i SOxRL4i Fé’%'ﬁéﬁ!éz""“""”’ﬁ
OR17 or a Cl-Ceal kyl, C3-Crcycloal kyl, aryi or
heteroaryl group each optionally substituted; ﬁfQKPVWSE
an optionally substituted C, -Co6al kyl, C3-Cr7cycl oal kyl,
aivsor heteroaryl group or an optionally
substituted 8- to 13-nmenbered bicyclic or 15 tricyclic
ring systemhaving a N atom at the bridgehead and
opti oRal |y or 3 additiona
hetergatoéécggpé%#gé gp%ﬁ%g or S; R3is Hor 'a
C, - Ceal kyl, C3-Cr7cycl oal kyl , aryl or heteroaryl group
each optlonally substlﬁuted R4 is Hor a C -C6al kyl
or C3-C, cycl oal kyl group each optionally substituted,
20 R5, R6 and R7 are eacH dependently H or a

Cl- Ceal kyl or C3- C7cy?p€/lkw R HOUP each optionally
substituted; m and -eagh |ndependently an i nteger
of 1, 2 or 3; n is integer of 1 60,8, R8 is H OH
or an optionally substltute,, : koxy group; 25 R9,
Rio, R' and R17 are each indepengient H or a

C, - Coal kyl, C2-Co6al kenyl kynyl , _
C3- Coeycl oal kyl cycloheter arkyl, ®ryl or heteroaryl
group each optionally sulksk-i t ut ed; R,

)

wherein

Ais C, CR, or N;

Ry is H, halogen, CN, CORs, OCO2R10, CO:R11, CONRyzRs, SO,Rie,
NR;5R;6, 0817 or a C,-Cealkyl, Cs-Cseycloalkyl, aryi or heteroaryl
group each optionally substituted:;

Rz is an optionally substituted C;-Cgalkyl, Cs- -C;cycloalkyl, aryl, or heteroaryl
group or an optlonally substituted 8- to 13-membered bicyclic or
tricyclic ring system having a N atomn at the bridgehead and optionally
contalnmg 1, 2 or 3 additional heteroatoms selected from N, O or S

- Rsis H or a Cy-Cgalkyl, Cs- -Cseycloalkyl, aryl or heteroaryl group each
optionally substituted;

Rsis H or a Cy-Cgalkyl or Cs-Cseycloalkyl group each optionally substituted:;

Rs, Rg and Ry are each independently H or a C1-Cealkyl or Cs-C;cycloalkyl
group each optionally substituted:;

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

nis an integer of 1 or 2;

Rs is H, OH or an optionally substituted .C1-Cealkoxy group;

‘R, Rin, Ryy and R,7 are each independently H or a C,-Cgalkyl, C2-Cgalkenyl,
C,-Csalkynyl, Cs-Cgcycloalkyl, cycloheteroalkyl, aryl or heteroaryl
group each optionally substituted: '
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-58 WD 2004/ 074243 PCT/ US21414/ 11113926 LLOYD W SE
R12, R13, R15 and R16 are each independently H or an

‘\yo%?gj/@ﬂ§ |y substituted Cl-C4alkyl group or
or

10 -

30

5 and R16 nay be taken together V\ntﬁcirﬁqu"““'"'”"'
atomto which they are attached to forma 5- to
7-menbered ring optionally containing another LLOYD WiSE
het eroat om sel ected fromO, NR1I8 5 or SO ,; Rl4 is a
Cl- Coal kyl, C2-C6al kenyl, C2-C6al kynyl,

C3- Co8y% ReaFkyand Reyaré eheh mdepériddntly b grl arooptioealy sidrsjituted

08 EREDORMIR o SRS, 58 Bt on ot

cycl oal kyl Wﬂhd'y%ﬁ‘@ﬁefpe'ﬂ’oj@ﬂl gy ar%uagtacf@d théeret abylo grmippered

each opti oraﬁ{; loptisHaRy Ebhtdinfdy ari’&hé?' HetdtoRorPlelbtb8 G#8M gf NR,q
1 or 2; and rggresents a S|ng e bond or a double bond

or a ster@bP hereof or a pharrraceutlcal M“I
g to

acceptapb@ Sabaltvh&rederlkenyl Coposalsyiyb fraCeryEloR
claim1 wheyebRetBroh \M:\{Il an}er ﬁeteﬁ) W@’acﬁlﬁ&ﬁfeﬁb%d&muted

claiml1 or claim2?2 erein optionally
subst ifisddoa Cchailieyl Cg’p@ﬂbe”% C%@@H&YGMH&'&O’EW%'%
to any,Qpcetefoatklypaik onlhét@ra$yl‘@F&E&éébh%tioﬁalﬂﬁsub%@tuted

opt i onaIIy substituted phenyl”, naphthyl or heteroaryl
gr oup X 50 0AapdMpeRIRd 1 ©0P8¥ ng to any one of clainms 1

to 4 whersidsehides fngl@bohd oﬁar&@b@%oﬁaasyal icringis
attached to the indazole in the position. 25 6.

AleseripeupidnatEeb PR a@arﬁ@cghvcaawécwt%tr'%ﬁﬁ% thereef- 5
wherein Ais N 7. A conpound according to any one of
claims 1 to 6 wherein R3 is selected from hydrogen,
pheny|2-and AcgomRAUNACCRIfiRhtoRRIMEWERISN Nt ed by
optional Iy substituted phenyl. 30 8. A conpound
according to any one of claing 1 to 7 wherein m.

and Rt i RYAPYPERGSPIYRG BRAM 1 SLCiE EW@?&@H oran
Refiohm Q0841H0RE28-C alkyl group.

4. Acompound according to any one of claims 1 to 3 wherein R; is an
optionally substituted phenyl, naphthyl or heteroaryl group.

5. A compound according to any one of claims 1 to 4 wherein the 6- or 7-

membered azacyclic ring is attached to the indazole in the 5o0r7 position.
6. A compound according to any one of claims 1 to 5 wherein A is N.
7. A compound according to any one of claims 1 to 6 wherein Rjis
selected from hydrogen, phenyl and C;-C,alkyl which may be substituted by

optionally substituted phenyl.

8. A compound according to any one of claims 1 to 7 wherein m is 1 and

R, is .hyd_nge_n"-or\.haI_ogen.
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LLOYD WSE 9. A conpound according to claim.1 which
is one of the follow ng:

5- (4- net hyl pi perazi n-1-yl)-3-(1-napht hyl sul fonyl )-1

H i ndazol e; 3-(1-naphthyl sul fonyl)-5-pi perazin-1-yl-1
H i ndazol e;

wo%n?{@itzﬁf” or obenzyl ) - 5- (4- net hyl pi per azi ﬁ]@r %3304,%3;2; nap

sul fonyl)-1 Hindazole; 5 7-(4-ne [
-yI) 3- (phenyl sul fonyl )- 1H i ndazol e: QLBYB%&E
3- (phenyl sul fonyl ) -7-(4-propyl pi perazin-1-yl)-1Hi ndaz
ol e; g 3- Cmbﬂibﬁurﬁilécéd?diﬂdtbclampi maa@bﬂeaswéfoumd ndazol e,

52{4%#&{&? éxzm 13&’%(33@@%}["@’{% %M@ﬂé' ; ;%L;%! i)erlam n-1

3-(ftinpphtiiyigulfenyZ @lperazid-0-yl-1H- mdazole

3
13 @fcﬂlﬁgpgﬁzzfv‘l% M&th%pu?e %ﬂurpﬂ?l)"‘é réérl]ag g/lsdlfﬁ?))(l) L‘@ipfé’alf |—|-e| Ao
7 (é methylplperazm 1 phenylsulfonyl 1H indaZzole;

37‘Pﬁé‘1vﬁﬁf0hw p(mﬁﬁﬁ)lperaim-wy) -18+ibdazolet hyl phenyl ) sul f onyl ]
%(%ELTYE Oﬂﬁinﬂ)'gﬂﬁ'%ny/rf’)’# i‘}dafﬂle;pr opyl pi perazin-1-yl)-1Hi
Sdanethvipiperazin-1-yl)-3-(phenylsulfonyl)- 1 H-indazole;

ﬁérweblﬁ;ﬁﬂmgd 5;:9%;59 ral?akuﬁ-tl,n)WH)mc?azélé napht hyl sul fonyl) -1

%zlg}?q : 'nﬁ‘z) % Ell perazin-1

3”5’ utrosy 5 BiRerARHT-Lur 6 1H i ndazol e; : '
53pupe(r&4rehylfﬁ=[(3-@arﬂdphmybmﬂimw—|1)-Ismdafz<m)yI ]-5-pi perazin-1

I Z
TM metﬂy}i/b"depé%ﬂ Pﬂ}l [I2 et?y#pher)\)ll 2 ulfgnyl], 1Hmdaz|olﬁ 1-yl - 1H i ndazo
E}g napht ylsulfony 7 4 propylplperazm yl)- 1H lndazole
ﬂ@ﬁiherﬁé!ﬁyipﬁae(az‘ﬁewlss(wlnﬁmﬁwlshﬁ@ylplmwjazam- 1-yl -1 Hindazo
d. @Frpetw Ipipe qzw @04»@ -nap hy?sulfonylr)q-m# |ndazo?e perazin-1-yl
31[-(%%@9’1914f'@'?%@)@?‘l‘"@@ﬂ']f%m%@ﬂ"?i {ipirdedezelen- 1-yl ) - 1
i‘hbtﬁﬂ%z(ﬁﬂwéﬁylsulfonyl) 5- plperazm 1 -yl- 1H-indazole;

1 q)*%n\ﬁ% nylqulfoXyl) 5- pup[eﬁazm M 1HQH£ZC',]Z| )sul fonyl]-1Hindaz

‘GmPt(M-3f beyleyifoeiiya-pigamzineiyl - | H-indgzéleret hy| pi per azi n- 1-yl

pﬂe’ﬁglﬂﬁﬁé\?lklﬁfonyl lperazm -1 y )-1H- lndazole _
| of oyhen P{ )]-I pi perazin-1-yl - 1Hi ndaz
7(5P' razm -1-yl-3-{(3-fluoraph nyl sulfony 1 mdazole .

BK4- ﬂmmmmmm §ethgipipbrhzin-1 {y)H 1péidazale)- 1- yl ) - 1H- i nda
%Rﬁ Silorerh ey 753 1V HGIBAT ) sul fonyl ] - 1H i ndaz
1 [¢ amlnophenyl)sulfonyl] -7-(piperazin-1- yI) 1H indazole;

Spibdrézid-h Yod- rpherghdufieyl.l1 H-irtatdle; et hyl pi per azi n- 1-yl
%#F‘E’%@F'HB%@R@H&M TSYBRYBFS YA HRBI pi per azi n- 1
3-i2-yhlordptenyidaliooylles-(4-propyipiperazin-1-yl)- 1H-indazole;

§HE sr%geﬁneﬁwﬁmfaﬂwaawrémvw Hhn@i-Ber azin-1 -yl -
l(5-priorethien2yd sfenyl--piesagin indbAiNdaziesi per azi n- 1-yI - 1H |
PHs2Ndrethien-3Q1)sulfonyl]-7-piperazin-1-yi- 1 H-indazole;

Bl DRI ek Rk Pi per azin-1 -yl -

. fluog- artmemd%lmlh%p@anaﬂoﬁwl JHindpoteer azi n- 1 yI
-hord8laskahyBsutionyl)-7-piperazin-1-yi- 1H-indazole;
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5-fl uoro- 3-(phenyl sul fonyl ) -7-pi perazin-1-yl -1H i ndazo
| e;

6- fl uoro- 3- (phenyl sul fonyl ) - 7- pi perazi n-1-yl - 1H i ndazo
le; -60 WD 2004/ 074243 PCT/ US2004/ 003926 LLOYD W SE
4-chl or o- 3- (phenyl sul fonyl ) - 5-pi perazi n-1-yl-1

WO e; PCT/US2004/003926

7-fl uoro-3-(phenyl sul fonyl)-5-pi perazin-1-yl-1
H-i ndazol e;  6-fl uoro-3-(phenyl sul fonyl) - 5- fiLP¥PAYISE
n 1-yl -1 Hindazol e;

4- phenet hyl pi perazin-1-y henyl sul f onyl 1H i n
dl rc£3 (pgenyls%Ifo%yl -5-piperazin-1-yl- 12—1mda§orlJe Y yh)-

&-flubrore(phatlyilfoay!pZ-piperkzibi )i BH-hBARRY | ?uLf onlyl ) - I le- i In;jaz
raz enyl sul f on
%—@bmf (Eﬁ‘fl}’é'g“'%g%(gﬁg?ﬁﬁ'gulyk bﬁﬂ/"ﬁ?z)ot? pi Ber a>z/| n-1 yIy
Pri4iphenehyipiperazin-1pi)Selpberivisulibnyly 1 H-Bd{zpleeny| sul f onyl ) -
1n\'éﬁ’r@ﬁ>iblen%zm 1- yl) -3- (phen:tllsulfonyl%3 glndazole

enyl sul fonyl ) - 1H-i nda
-}épro_wjplpgragn phenylsulfonyl lgdazog ! yh- ! g

B-(pHengisdioni)es- pprrram -Myll tHingiazdte( phenyl sul f onyl ) - 1H- i ndaz
UG UL T R PR
1%‘@(@@p@zm 1-yl)-3-(phenylsulfonyl)- 14- mdazolep P Y
a- B(Dﬁspﬂhbérﬁm M%xmmmm OfWihdazdig;pi peridin-1 -yl -
:‘—ltg %‘g lﬁ@”@ %%%V?%rhl Volygazgeni peridin-1 -yl -
BHKS- aipzothiene2-ylEBifonyl)-5-piperidin-1-yi- 1H-indazole;
%ggsﬁc%roﬁdwé%f@%ﬁﬁaﬁw Sk I AriRbgE din-1 -yl -

% ‘H%*P‘ﬂ?] 3@”3('%%’}3(&)159%%'6%3“3'} 1Hindazolept hy pi peri di n-1-yl )
3i{3-flud@pieng!)sulfonyi]-5-piperidin-1-yl- 1 H-indazole;

3 '{‘&%1 B! ;fﬁ%ﬁéﬂh&% |7) ﬁ%efth?/mbl Jldlf? 19Il) hE. %%azol 1-yl-

@K%@DPPQRBV'&HF@’MWVWQW@W»1]H iBdggplier i di n- 1- yl - 1H i ndaz
GL[(%fluoﬁpiﬁdhhﬁﬂvdn‘y‘lﬂlbfp@@ﬁdna1-§rmlﬂ@arzbigl n-1-yl- -

%:(rB'b%g Lﬁfﬁy‘f%)f’sﬂ?q’”é\wr? 79"19%%‘% din-1 -yl- 1H i ndazol e;-

3 g Ary(BSudronimemnuiiony]- peiperdinei-i- 1+AMdezde; H- i ndazol e; or
§ﬁe%?t§9h§,®tmﬁlpér.aﬁr1e}qu ,rgy'%cge phar maceutical |y

salt thereo Use of a conpound of
PEf R8s JETos N8 AT TSRO St 95 1 0 9

or a stereoisonmer thereof; or a phar maceutical ly

bl t ]
o baent ot R R m it RaRR) Pl n? bfams

tQ YO arpferepisasnes drereq] fﬁtaéﬂ‘affoa@ﬂtmfw acepdblysalt therdof IHT6
th@ﬁr@pér@ﬁod o a&n@@&érﬁéﬂt for e tréé%ﬁerﬁ%?é’ Egrltlggnér%dél s%t@%l 0

Jl\lhé I’] g ﬁSOI‘ der is_ a_notor disor
Isorder related to or affected by the 5-HT6 receptor in a patient.

11. Use according to claim 10 wherein said disorder is a motor disorder,
anxiety disorder or cognitive disorder.
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30 anxi ety disorder or cognitive disorder. -61 WO
2004/ 0742-t 3 PCT/ US2004/ 003926 LLOYD WSE 12. Use

wo 2anmordsng to claim10 wherein said disorder pbsrRsynnimezors

: neur odegenerative disorder. 13. Use according to clarm”
11 wherein said disorder is selected fromthe 5 IgOy@oyise
consisting of: attention deficit disorder; obsessive
compyl si MgsHL&QUr&iRg to C@,{,h@r\m@gmfsragfraigg%r &l cohol or
ni cotine addictiony schizophrenra; depression; and
nenrodpgeneratiyediispsdgie. 14. Use according to claim 12

wherein said disorder is selected fromthe 10 group
consi sting of: stroke; head trauma; and neuropathic
pai 3. 15.Us% pdrarding o tiaoall 1 ovingpeisishidodisovdiet I3 seméd 566 the

. ut. cal I ceptable carrier and a conpound
s oS PEIIFG Y 4fnuba FEETRisdaia Giesare cpapHive horder
' withdraawsi tfiahe diugp aiohbher reedtineQiddtctiph 2§ dkdspméria! ddpression: and
Al ccegt,a | e salt thereof. 15 16. A process for
%}eérﬁ F ¥ RF€35%onmpound of formula (1) according to claim
1 which conprises one of the follow ng (a) diazotising
and cyclising a conpound of fornula (VITA): R4 N '
( CRAR7) n Userdncopding\tasciaing 1 RMhergirispiah disorde) is selected from the
10 EGsistinBf! dpéd ; - . R4RS,
gr(wa(Sbaandl Rl76ar g&gcisk%dg%é@nggurﬁ%, é]r?daﬁ?ﬁj@?a@cg? % th
NaNO2/ acid to give a conpound of fornmula (1) wherein

orot ot e commareticp bRl Srpdixted itraceutcaly
a‘%ﬂ‘fﬁ&‘/ CR{forang peampmmeiof famuyld 139 2@iredvRAW S of claims 1 to

9 or a stereoisomer thereof; or a pharmaceutically acceptable salt thereof.

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

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

¢
N—™\
[ (CReRon
(Rs)p \-/-A\ 802R9
L,
(Ro) k
(VIIA)

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

(b) alkylating or arylating a protected compound of farmula (1A)



10

15

P, N\ (CR6R7)n A SO ~R~-, (RB)p N NH (R )m
(IA) wherein the dotted line, m n, p, A Rl, R2, R5,
and R7 are as defined in claim1l and Pis a

WOﬁP‘b‘('BéPﬁng group or R4 where R4 is as defi ned®GTHUZAE{/1p926

| excepting 5 hydrogen, with an al kylating or

aryl ating agent of fornula R3-LG where LG is a LLOYD WISE
| eaving group and R3 is a C,-C6al kyl, C3-Crcycl oal kyl,
aryl or heteroaryl group each optionally substituted;
and if required renovirdg the protecting group, to give
a correspondi ng corrpounbll‘GT\ formula (1) where R3is a
C, - Céal kyl , C3- C7cycl oallkyl (Cﬂgﬂﬁnor het eroaryl group
each optionally substit \_ﬂ 10 or (c)S@Reyl ating a
conmpound of formnul B(F{5| 7)n A SOOR
(RB)p N N R3 (Rl)meB) 1 Mt he dotted |ine,
m n, p, A Rl, R, R3, R5, R7/Hre as defi ned
in claiml, with an al kyl at i f formula R4-LG
where LG is a leaving group ahd R4 igf a C - C6al kyl or
C3- C7cycl oal kyl group eaffRq)pptional ly subst(ilé)ut ed, to
give a corresponding corrpound of formula ( where R4
is a C, -C6al kyl or C3-Crcycl oal kyl group each

wherein the dotted line, m, n, p, A, Ry, R», 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 R;-LG where LG is a
leaving group and Rs is a Cy-Cgalkyl, C5-C;cycloalkyl, aryl or heteroéryl group each
optionally substituted; and if required removing the protecting group, to give a
corresponding compound of formula (1) where Rj is a C;-Cealky!l, C;-C;cycloalkyl, aryl
or heteroaryl group each optionally substituted;

or

(c) - alkylating a compound of formula (IB)

(IB)

wherein the dotted line, m, n, p, A, Ry, Ra, Rs, Rs, Rs and R; are as defined in claim 1,
with an alkylating agent of formula R;-L.G where LG is a leaving group and R, is a C;-
Csalkyl or C5-C;cycloalkyl group each optionally substituted, to give a corresponding
compound of formula (1) where R, is a C,-Cgalkyl or C;-C,cycloalkyl group each
optionally substituted,; |

or
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optionally substituted; 20 or -63 1,0 '
211114/ 1174243 PCT/ US211111/0N- 3926 LLOYD W SE (d)

wonreaat7ig a conpound of formula (XI1): LG SO2

I
NN (R)mR3 (XI1) wherein m RlL, R2 and R3 & T’”%"‘”""””"
defined in claim1, and LG is a leaving group such
as G, Br, | or an activated hydroxyl group such LHOYD WISE
triflate with a conmpound of 5 formula (V): R4 ~N

(R$5231 glécrgg‘fmg %C?'ﬂpéﬂ\% %\?Qrmﬁ?l%fﬂe p’resg’ncssbf Rg and

catal yst, e.g., a palladi u ni clselr,cat al yst, to
give a correspondi ng corrp h&of ormula (1); 10 or
(e) reducing a conmpound of ﬂ; (XIrr)y: PV N
(CR6R7)n SO2R2 (R5) /~ N Q/( AXVI)" wherein m n
p, R, R2, R5, R6 and R7 @‘r as deFflned inclaiml, P
is a protecting thm

(X1)
wherein m, Ry, Rz 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):
llq-‘l
N
(RS)P{—,\,JCF&G%

H
V)
wherein n, p, R4, Rs, Rs and Ry 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 (XI1):

N\
( (CR6H7)n 802R2

Py

(Rs)p" _
)

(R1)m P
(XV1):
wherein m, n p, Ry, R, Rs, Rs and Ry are as defined inclaim 1, Pis 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

(D acidifying a compound of formula (XI1):

64—



15 group or R4 as defined in claiml and P is a
protecting group or R3 as defined in claim1l, if

WO J8 G renovi ng any protecting group, to gj .

© co?wézggndi ng conpound of fornmula (1) wherei *ﬁé'f(”i%é"“é{ﬂ;'“z“

or 20 (f) acidifying a conpound of fornula (X I)OYDWISE
\ %0 211114/ 1174243 PCT/ US2004/ 11113926 LLOYD WSE P
N\ (CR6R7)n SO?PRZ (R5) PHON N (R)mp (XV)
wherein m n, p, Rlr R2, R5, R6 and R7 are as defi ned
inclaiml, Pis a protecting group or R4 as defined
inclaiml and P is aP\protecting group or R3 as
defined in 5 claim1, ifNTequired renoving any _
protecting group, to gi}e Bérnesqmpgi ng  conpound of
formula (1) wherein Rsiss nd_ répresents a double
bond; or (g) converting Si onpound of fornul a
(1) as defined in claiml tasa id addition salt
t hereof or vice versa. 10 o/ h) ‘Separating a
stereoi soner of a con‘pouﬁ%l’)rof forfula (1) froma
m xture thereof. -65= (XV)

wherein m, n,'p, Ry, Ry, 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
5 claim 1, if required removing any protecting group, to give a corresponding
compound of formula (1) 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

(h) separating a stereoisomer of a compound of formula (1) from a mixture
thereof.

_65=



