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2, 4- SUBSTI TUTED | NDOLES AND THEI R USE AS 5- HT6
MODULATORS This invention relates to 2-substituted

wozdmﬂﬂ:hﬁs and associ ated conpositions, ngbp@g@?%ﬁﬁg%yse

erapeutic agents, and net hods of prepara
thereof. The actions of tHe neurotransmtter
5- hydroxytryptam ne (5-HT) as a major nodul atory
neurotransmtter in the brain, are nediated through a
nunber of receptor 5 famlies ternmed 5-HT1l, 5-HT2, 5-
HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high
| eve - Fany NGy I S been
statgﬁp%ﬁ%?ggﬁgﬁgﬁﬁﬁ%g recept%?gagé %f@éqgm?%Fgéln t he
pat hol ogy and treatnment of central nerve system
di sorders. In particular, 5-HT6 selective |ligands have

begg m%ﬁsﬁ fe;a@éi t@?—stﬂﬁﬁﬁ%&:ﬂé&léﬁ éh?ledgslél:lalhea @orﬁ%ﬁr ons,

t men certain | sorders su I nson's
me"é?@ %"s‘t?eg PeYE 6%?“?% stk Prea%ua eregfepr essi on,
mani ¢ depressi on, psychoses, epil epsy, obseSS|ve
c dirp edtiony ef thelnawotckassitten-duydiorgrypfintihe(5AET) & adhg@ase

| mod BSOS BIBE Sl B oGS e

feedi'n as_anorexi a_a

families E@R@i 5-Ed HT - HEB) 2-HT4, 33y HEkTorandyp IéT%-&a?féPn a
high(1&RHN)5-HT'6 kaitbnRNAfih eHetbraih S0Ha8 Béen(sI)that\thd HTEVA

T
disopdess Irdnqcréc'd@sb&*l‘ Gsaetive ligandstianebeen identifiedzn g;pf@mldﬂg aeeful

- in tHeedfnYent BER AR d}m&?&?mtﬂ% Pasitifddn’s GRBRQ HARSinALR's @l SO.
‘djseexpect S’d to“e ?n (@I[en t he treglst nt of certain ‘
PSP (P 3 depreshito PHYERSS5e SRURPSHCObSiF Coptplsive

disobderse miglhinerAldwrimeSs distase (eslanphent oBcdgnitiRotnemety)alecp J.

3.

dxsoPM F@fﬁﬂ dJs@élQrss cﬂ%&fﬂoxéﬁagﬁd%gﬁ?naoﬁﬂm?%g%éﬁ %;‘geﬁéérgd%ﬁgr} :
hYP?XaQPVl%FI’é?T&ﬁ‘t (A&H% attenfigi Aeficit afgrdes ALY, withdrgival from dmg
abuseRGchss cdcaind] @hagdl, nﬁtlvtfge(hélwbenzo&éf@h?ﬂ Is¢hiz ﬁ?ﬁid@l‘so

ant agoni 0
disofleflhsochied St bl R R s asé%%!asea’ G P
comppgids msomaﬁwém beyof uSdia tlﬁajreaéngwpf esrtainBasitoigestival (GI)
disoRders subl as finctiShaboRg dkSRRy, s&%péxaﬁl%ﬁgs Bemdih el al ., J.

Phar,@t?lg%%a r‘m&%&ﬁg 99% 14 Iﬂﬁgﬁg %25 ley¢td \@)I P%E'mgclal

199%)23,098878 A.J28cigltict &., NeaverranshilsGonya 898, A1, 0¢% adbALd. Sieiglit et

N i TS e i ;AR Ryt Rt gRE

identifiedas patentigly wefﬂcsme rctmgmt ofnbegifyeSeg &gsesamples t he

- . BentisyR8 &l Br. [INAALAOI99,Buppl)1 26) BepM@ dld. m}chbﬁ}ﬂrrfl&ﬁmé%
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. Supp%@ 255; Wooley et al. Neurophannacology 2001, 41: 210-129; and WO
02/098878.

- 'While some 5-HT6 modulators have been disclosed, there continues to be a need

for compounds that are useful for modulating 5-HT6.
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acceptable salt thereof, 5 whereinnis 0, 1 or 2;

. wopbmnlsser 2; R1L is optionally substituted acykpr63/009969
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optionally substituted heteroaryl; R2 is a optionally
substituted heterocyclyl; 10 R3 is hydrogen, alkyl,
or--C(=0-R5, where RS is alkyl, alkoxy, aryl, or
O 5$pcy of tas greseAtifvditioh ss t)’wl Q@@.F&ﬁﬂ_ Y dnthdirha@en,
hydroxy, cyano, al kyl, al koxy, thioal kyl, alkylthio,
hal o, hal oal kyl, hydroxyal kyl, nitro, al koxycarbonyl,
al kyl carbonyl , al kyl sgd fonyl, arylsulfonyl,
hal oal kyl sul fonyl, antno, al kyl am no, dial kyl am no,
al kyl (aryl)am no, | arg nocar bonyl ,
al kyl car bonyl am no, }j al kyl c Lglkylam no), is
al I ryl am nosul f onyl§ ul fonyl ami no or-
nmet hyl enedi oxy. Fuyther odi nents of the present
invention are: (ij9, The cRhpound of (i), wherein
nis2; 20 R is op bnally substituted aryl or
optionally substituted het %oaryl 7 RR is a optionally
substituted heterocydyl; .is hydrogen, alkyl; and
orR pharpacentisgllsraccepbleisli thergbfe conpound of (n), wherein
wiReih S optionally substituted piperazin-1-yl or '
optionally substituted piperidin-4-yl. (iv) The
n’éB’n]p‘H@hd of (iii), wherein R2 is piperazin-1-yl,
Cpi41eeghyl pi-perazin-1-yl, 3,5- dinethylpiperazin-1-yl,
(N-et h pi peridin-4-yl or piperidin-4-yl. 16 March
Rszm solpstiteszed o1 oponplyRbotiedheeoays- (v) The
R ngieiendl ﬁhsﬁ'tdtéd,hev@i’&?r jin R2 is piperazin-1-yl,
pedopret hy| gfkgérazi n- 1- &j(’)l’r i peridin-4-yl.
is hydrogen, alkyl, or ~C(=0)-R’, where R is alky), alkoxy, aryl, or aryloxy; and
each R* is independently hydrogen, hydroxy, cyano, alkyl, alkoxy, thioalkyl, alkylthio,
halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
arylsulfonyl, haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkyl(aryl)amino,
alkylaminocarbonyl, alkylcarbonylamino, alkylcarbonyl(alkylamino),

alkylaminosulfonyl, alkylsulfonylamino or methylenedioxy.

Nl

Further embodiments of the present invention are:

(ii) The compound of (i),

‘wherein

nis2; '
Rlis optionally substituted aryl or optiqnafly substituted heteroaryl;
" R?is a optionally substituted heterocyclyl; '

R’is hydrogen, alkyl;

and _
R*is hydrogen.

.' (iii) The compound of (i), wherein R? is optionally substituted pip'erazinj 1-yl or

optionally substituted piperidin-4-yl,

- (iv) The compound of (iif), wherein R? is ?iperazin-l-ﬂ, 4-methylpiperazin-1-yl, 3,5-
- dimethylpiperazin-l-yl, N-methy! piperidin-4-y} _cir piperidin—4hyl, B
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(vi) The conpound of (ii), wherein R is optiongasMarch 2007
substituted phenyl or optionally substituted thienyl.

| titute or optional Iy substituted thi e
wo Il ch e apt onal |y eubst | tut et QAP

hal o, or hal oal kyl. (viii) The compound of (vii),

wherein R is phenyl, 2, 3-di3chl orophenyl,

(Z-fl uor ophenyl ,  2-net Igyl phenyl,

%) The qompeprshetty MbrrsimR’ is paprzombphdnydthylpipertdin-dryl 8¢ y| .

dipesidinTlngl. conpound of (ii), wherein R3 is hydrogen or

methyl. 10 (x) The conpounds (ii), which are:
erazin-1-yl -1 H.indol e,

2~ Benzenesul f onyl - 4- pi
(%) %ﬁ%@e"é‘ﬁ? Pﬁﬁz F‘fhate@lzlf RetpHgnallysihstityter phanyyer eptippaliidol
sabstituted thienyl.

2- (2, 3-di chl or o- benzenesul fonyl ) - 4-pi perazin-1-yl -1 Hi

(G sompond il whercin i ishiep St Py Popoyl A RBHRREOB Ber azi
substifpted wiithllgl bile, or haloalkyl.
2-benzenesul fonyl - | - met hyl - 4- pi perazi n-1-yl - JH i ndol e,
s f ) . - & Di in-= | ' |
B e (R BBl T bt B PELR e Lol BE
Z-suqibylphenyl) ﬁsﬂ@ﬂ@ﬁwwlpbern%,érmmppmw yrthiepRpybr azi n- | -yl
-1 H i ndol e,
(if}d'ﬂl&rtaﬁxggmﬂcffanyxhhéeiﬁ £ R hpd OBy breltiyPer azin-1 -yl ) - 1K
ndol e, :
(x;Tilg’éol%ﬂl%rﬂgasb(ﬁ 4 chsul fonyl)-4-pi perazin-1-yl-1Hindol e

are.
. Z-EeMMSd;ﬁmhep@emﬂhflqmymméomJ perazin-1-yl -JHi ndol e,
2 Bl R bALE DERESSHL LS st 1 -1 perazi vl
2-@2.3-dichlotmbazdresstfomd)s dHpfperyin) 1-#- kBiddyle; 4- pi per azi n- 1-yl
2B Berpencoltomdit- (St oA s el - 1-y1 -

2-henzenresidfonyl- 12methyl-4-piperazin-1-yl-1H-indole, .
-1 Hindole. Another

o { ~4-pi per i di n-4-

2@3%@(%? %?rgz%‘rg(; 'gl(l?ogmitlﬁjﬂg%%érgi'fy%ﬁ{ﬂ? cing a
2-(olyenest-pulfong H4-Pipdokzin-ofl-tHhéndoby nul a: - Rz S(On-R N
. 2007 0Q4/ 026831

2B Erb s otde My fbbrapincl Aok
2-benzenesulfonyl-4-(3,5-dimethyl-piperazin-1-yl)-1H-indole,
2~(3-bromo-benzenesulfonyl)-4-piperazin-1-yl-1H-indole,
2-(thiophene-2-sulfonyl)-4-piperazin-1-yl-1H-indole,
2-(2—ﬂu0ro-benzene_:sulfonyl)—4—(4~methyl-piperazif;-1-yl)-lH—indole,

- 2—(2—ﬂuoro—beﬁzenesrjlfon)?l)-1-methy1—4-piperazin-1-y1_-1H—indole,'

25

2—(3-Bromo-benzenéshlfonyl)-_l-methyi—tl'—_piperaziml—yl-IH-ind‘ole',
2-benzenesulfonyl—4—_pip,eridin-4~y1-lH;indOIE. _ '

Another aspectis:

(xi) A process for producing a 2-substituted indole of the formula:
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nisO,lor2; pis |l or 2; R is optionally substmwa&qilzom

aryl or optionally substltuted heteroaryl; 5 R22 is a
optionally substituted heterocyclyl; R3 is hydrogen,

or -C(=0-R5, where R5 is aIkyI ,
WOZ&“)@%ES)}I oxy; and each R' is |ndependentl é-ﬁ%}%@%}ﬂ

hydr oxy, cyano, al kyl, al koxy, thioal kyl, alkylthio,

hal o, hal oal kyl hydroxyathI, nitro, alkoxycarbonyl,

al kyl car bonyl, al kyl sul fonyl, aryl sul fonyl,

Whﬁlﬁl%alkylsulfonyl, am no, al kyl am no, di al kyl ami no,

n igd, Ky gar yl ) am no, 10 al kyl am nocar bonyl ,
a*ﬁ&%carbonylanino al kyl car bonyl (al kyl am no),

P! »ani nosul fonyl , al kyl sul f onyl ani no or

R! iseiptiyn Ain echisiayed aqabﬁogﬁbﬁagmbsggmme&mgﬂcont acting a

28UbS heformJIa ON (Rp RB3 11
R ree \R/& a@?’ﬁ"%mgﬁgéerﬁro&f‘ﬁ fonal | y substi t ut ed (RP
R® fsétydmegay elkyl] or -Gt O BB hgre R° @ i L@mo:w, aﬂm ar Rylekyestd g

eadb i€ nadiEndehy Blcieon drarony a¥%s¢e ok e, gty lkcditiorny
halpmabauqxlyhydr@tykwlt Ihtro,,alldmajrcarbohﬁj auqldawon vihalidisaieyal,ky|

ol AT ST

@M@g@rh@n elkylaarkw(aanw,)a&yﬂmbqnyuhwmmomocar bonyl ,

(al kyl am no),
a‘kﬂh%"%‘)i%"?@sunﬁﬁ‘fﬁﬁlﬂ“%ﬁﬁ AR Lo o
Saliiﬁ’t"ﬁ’iﬁf %}S%ﬁonta@mammugedpm e tledomntln a
protecting group, (a) with a base to produce a
deprot onat ed i ndol e; and (b) ggontacting the
deprotonated indole with a sy fonyl ating agent of the
~formula: Y=-SOz-R, where Y ] de or a disulfide
agent of the formula: R -S to produce
2-substituted indole of the ¥6rmN Rz. [ \ -
S(OSR+ N(RpRw Il ®d) opt}mnally oxi di zi ng the
sul fur wth an oxidi zi ng agentn and 16 March 2007 WO
2004/2026831 PCT/ EP2003/ 009969 =5
wherein R” is a optionally substituted heterocyclyl, optionally protected with a protecting

group; R is alkyl or —C(=0)-R?; each R is independently hydrogen, hydroxy, cyano,
alkyl, alkoxy, thioalkyl, alkylthio, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl,
alkylcarbonyl, alkylsuifonyl, arylsulfonyl, haloalkylsulfonyl, amino, alkylamino,
dialkylamino, alkyl(aryl)amine, alkylaminocarbonyl, alkylcarbonylamino, '.

- alkylcarbonyl(alkylamino), alkylaminosulfonyl, alkylsulfonylammo or methylenedioxy,
optionally protected with a protecting group,

(a) with a base to produce a deprotonated indole; and
-~ (b) contacting the deprotonated indole with a sulfonylating agent of
the formula: _Y—SOZ—RI, where Y is halide, or a disulfide agent of the formula: RL-§-S5-R!
to produce 2-substituted indole of the formula:

R? '
N
(R¥), \Re'

IIX

() . optionally oxidizing the sulfur with an oxidizing agernt; and
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(c) optionally oxidizing the sulfur with an oxi ¢ B{28 2007
agent; and (d) optionally renoving the protecting

X produce the 2- substituted indol
WO?.‘?(QM@GS&]O ?fﬁ/ﬁf%@%ﬁ@

I'n one enbodi nent, there is provided:
process of (xi), wherein Yis fluorine. 1In one
aspect, there is provided?‘(xiii) A pharmaceutica

conpqQsi{tion ¢ [4]. S .a the eutically effective
am)ug?j of a O%Bgr%%ﬂgl?ﬁj@%&g t%%‘f”hﬁ? ‘é?ﬁi arb?mk‘%?g gt and
a phddhaceut pinnilly ravcdpg thbprtetig gréwp tolploduaothaer

-substﬁﬁféﬁ‘fﬁdoém%ﬁuﬁﬁ provi ded: (xiv) Use of one or nore
corrpoun(]:]s of "any (i) to (x) for the manufacture of a

i : A tment or prevention of a
Infn%%@?ﬁﬁé‘nﬁtﬁh%%%Efm'}iicge%gl-l evi ated by 5-HT6 agoni sts.
(xii) Faprnraesss efifidavhersin Eis fperine1 0 (xv) The use of (xiv),
wherein the di sease state conprises disorders of the
In onerishect, (therie)is Prowidade of (xv), wherein the disease state

(xiii) SPHRNBEBIcATYHPARRE coRFIMIZOPNERNBeally FFRItIe amount of a
§§$r233|ops, neuro[qggfal di sorders, nenory, di sorders,
compoyn oh fqrgHlad of (ke (X)grloy Rharmaceysisallyi eespitbis cafirigease,
: otrophic lateral sclerosis, Al zheiner's disease and
In an PReflohew isgraidede 15 (xvii) The use of (xiv)
(xiv) Ws of enerprenue enmanogads of pay @) toduidpi themanifecineefaof t he
medicga&t sy thé @&ktheAbr preleh¥ibh bla G Y3R (Rt i AEMAe A\ BITH
- . the disease state conprises obesity. The present
4gOnIsShyent i on al so provi des methods for preparing,

[tions _conprising, and nethods for using
FUﬂhe%%ﬁggﬁﬁﬁ?g%'eFornuIa I. Unless otherwi se stated, the
(acv) Thiealst of iV, wierdifbihe §i0thsd faté HnfpridBRkdoARE e drs ! udi ng

the 20 specification and clains, have the definitions
. iven.below 1t st be noted that, as used 1in the
(m). Tg%éséif’ff F’%’Zﬂ\%ﬁ?‘“a‘hgg‘f% STl omPEes PRYchesss: setioPhieABul ar
manic deprevsioig heurblagicdl damdersthaniory dBeldudSiehtdrdefitielios a8y S

- uni the context clearl I ctat es ot heryw se. ,
perindi s BRE b RBDE s Bl AR Shmand baningr's

diseaseact i vity of another conpound or receptor site. 25
"Al kyl " means the nonoval ent |inear or branched

o TSRS A SRR BRSSOl

carpon

- .. preferably one to four, carbon atons. Exanples of
(xvm)'.&

elig¢ offxoN phereindhadissasduirie amerisatobbdityi t ed to, methyl,
et hyl, propyl, isopropyl, isobutyl, sec-butyl,
tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the
Thq presentinkention alsoprpvidemnathod/ (03663 tinBCHNERIGOB/ 009969

- cornprising, aand methods for using Compounds of Formula I.

- Unless otherwise stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be noted that, as used
in the specification and the appended claims, the singular forms"“a”, “an,” and “the”
include plural referents unless the context clea'rly dictates otherwise.

- “Agonist” refers to a compound that enhances the activity of another compound or

receptor site,

_“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety,
consisting solely of carbon and hydrogen atoms, having from one to twelve, preferably

.~ oneto four, carbon ators. Examples of alkyl groups include, but are not limited to,

E r_ijéthyl, ethyl,.propyl; isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl,
- dod&qd,andtheﬁka o : ) . T




-6- "Alkoxy" refers to a noiety of the formula r61%§:h2007

where Ra is al kyl as defined herein. "Antagonist"
refers to a conpound that dimnishes or prevents the

woz(ﬁ%iﬁg’ﬂ of anot her conpound or receptor Pdltf@zoosﬁﬁsx\éb
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:.al ﬁlﬂﬁyc&bﬁ?&lﬁ‘ cﬁ’BB 1H5% aﬁ@x{gﬂgﬁzﬁh& ”0' ety

ns a nonoval ent cyclic aromati c hydrocarbon noi
conS|st|ng of a 5 nono- or bicyclic aromatic ring. The
aryl group can optionally.lge substituted with one,
two or three, preferably one or two, substituents,
whghTledxi” efedtoauliséty bitheforingla - ORf ehea @eitlkyl ds defired Yierein.
cyano, al kyl, alkoxy t hi oal kyl, al kylthio, halo,

hal GRERORY N of
S P i ppagrinin

anqhgr samRYdA fﬁ'%?ﬂgﬁpfﬂﬁm no, al kyl ami no, di al kyl ani no,
al kyl (aryl )am no, 10 al kyl am nocar bonyl ,

al lelt’ a{ebmyrha{dvﬁlent cpdlie ytonratib bydrbdasbdayrheinty najsisting of a

mo%l k% lﬁm chcga%ésl t?cr}/nﬂ’ Tl?el %}g tgﬁolﬁia %Jtl%ﬂllgr%fegubs ituted with one,

R ese Speci

twg whmmferaéxanwret@romlbw%ntsmheé@né@ |Sﬁltsrltm@t iSput are

ind@pdndb i Hy@ebxfr, @yarPAllyd RBokyy ml@meﬁ kK6, dm@bﬁdlbﬁlkyand

QU T T RN,

halmddkylaﬂf&wh aniag, y&yMl@eMaBrﬂahnhmrékyﬂ{aryl)iﬁuﬂchI oal kyl "

onsi st | cli ? oal kyl
Fliflﬂ%‘él qoy %Y@JB@{ f}l‘{ll[}t) @am\ﬁ% eFinayainlesyit erw1se spec1ﬁca
mcﬁc&é&ﬁt E*«Ea 8fa igteninelndf) batdrs hottlineind to &ptlonaﬂy

Sulﬁgfj g%e tal ‘%/r? %’na}friosﬁ%sgl%ﬁgc{‘l‘%hﬁklkgﬁgﬂ% Ia kyI am no,

unl ess othermnse speC|f|caIIy i ndi cat ed. Ex ngles of
cy Aok yiefersdp a moiesy ofikg farreula pOR ™ whese Roks aryl apdelippdihgrein.
cycl opropyl, 20 cyclobutyl, cyclopentyl, cycl ohexyl,

C y %ﬁhﬁ]’kﬁ'w Imea@iChbrtalbhtssturatdd cSﬁ&SﬁthihaieB/ ‘condisaing ofiny

rno.nﬁ) PlggicYch%%nilgs d%ycf?)nﬂ%l &X];'{rﬁpat g le st rgg{u(f&f\gﬁpc:ne otlj fack €T B
substitwsntselregam bich suhstiteent lalndepen@héf hydyoxy, gkibstkory balp

her

IRt AN R R R

| halohmw AninShH Ak g?hﬁﬁ%r d?ﬂk)}lzﬁﬁﬁe, uareeg‘&namsysﬁehﬂemw or

fgmt@hﬁﬁwl%fo?ﬂﬁ

 cydatylonycldpdntydrepnidheld) pgeireptyEeadpie diky  hal oal kyl s

i nclude -CH2C1, CH2CF3, -CH2CC13, perfl uoroal kyI
(€«fisease tg’)meaﬂggn}lcﬁﬁaée, é@ﬁduwﬁ"?iﬁ#t@ﬂ ¥hindBpRs a’

nonoval ent nono-, I c aromati c noi ety
2.1, nt a,; ni ng,one, three
£ ohe FEF%J}H o PB0 SHGHER H® PG RN By B e
refeciorl sabgtigient ﬁlgaratchhﬁo bmmtg oﬁodd’ ipecférelile floao pk bronmrg | s
optionally substituted 30 independently with one or

mo E‘ﬁaﬁggﬁ$ %:uteﬂﬁ rﬂg@l s B8 haRinin Qfﬂi% gﬁe 51"}901% BOSbsdnRNb&n.

sel ect rom roxy, cyano,
replpged aitkyrme oy m%rt:rmhélog%ﬁ?@mﬂlm lé?éqailvis mq%%c?r%ﬁ bkyl
~GH£F9£HE®Q§Q{)@1&!&EM 1(e. gl,kamay;ancbm@me al kyl sul fonyl,
aryl sul fonyl hal oal kyl sul fonyl, "am no, al kyl am no,

di a ,n Q.. al no. ] W of 5t
01 KEARL N Grans 06 RI KBI gldggufxmmms h3RY of s to
12 ring atoms contammg one, two, three, or four ring heteroatoms selected from N, O, or-
S, the remaining ring atoms being C. The heteroaryl ring is optionally substituted
independently with one or more substituents, preferably one or two substituents, selected

from hydroxy, cyano, alkyl, alkoxy, thioalkyl, alkylthio, halo, haloalkyl, hydroxyalkyl,

* nitro, alkoxycarbony}, a]kylcarbonyl alkylsuifonyl, arylsulfonyl, haloalkylsulfonyl, amino, '

" alkylamino, dialkylamino, alkyl(aryl)amino, alkylaminocarbonyl, alkylcarbonylamino,




WO 2004/ 026831 PCT/ EP2003/ 009969 - 7- 16 March 2007
al kyl car bonyl (al kyl am no), al kyl am nosul f onyl
al kyl sul fonyl am no or net hyl enedi oxy. More

Wozq%%}%%%sgi cally the term heteroaryl incl wﬁ@%ﬁ“ﬁ&%@?f

d-to, pyridyl, furanyl, thiophen

i sothiazolyl, triazolyl, imdazolyl, isoxazolyl,

pyrrolyl, pyrazolyl, pyriqidinyl, benzofuranyl,

i sobenzof uranyl, benzothi azolyl, benzoisothiazolyl, 5
allylsarbonylalylomiro), alkyaligdsplforyh elikglailfphylahion 20 xadgleyddioxy.
M &[é | )1 | A .

e TR W (g g e
thigERe g fied i Hothisesle. tgalyl Al Fieisonck pyrrolyl, pyrazoly,
pytimédiey deywifiyrhryl, iwaasofursm]) byrbbRtol A st Aldasni, et v,

o301, AL RO S RSB B0, 0

bepzispgzalyb penzatiophertyldjbenguferanandbecydizgpingi-omp-5-gl, and the
likepti onal Iy substituted i ndependently with one or nore
substituents, preferably one or two substituents,

i RO IRl 85l el ron gt e

- Ting icerposting kY% By onthiree heterdeydnasd chaoen/frgm aitioghss okfzemy |
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am nq, al Ky

amnl nocar 1,
AR  Bydrexy @RRG aﬁﬁyl»

- suliirY.I T3¢ h&t@z@ﬂclylﬁ@i@@f:iﬂaﬁ)}guﬁﬁﬁytkd inﬁ@eﬁ@entl Ldsulo gérbl ore

i . al'k
st b s s S

alkakk yiticatiyh abylttio hylo, hadakiyl, h}air_f)ﬁjﬁlﬂtﬂaﬂﬁrﬁﬁhﬂtﬁﬂxycarbonyl,
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. herein, of the same acid addition salt.

“Prodrug” or “pro-drug” means a pharmacologically inactive form of a compound

which must be metabolized in vivo, e.g., by biological fluids or enzymes, by a subject after |

administration into a pharmacologically active form of the compound in order to-

- produce the desired pharmacological effect. The prodrug can be metabolized before

absorption, during absorption, after absorption, or at a specific site, Although
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- the mammalia class including, but not limited to, humans; non-human primates suchas
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sheep, goats, and swine; domestic ammals such as rabblts, dogs, and cats; laboratory
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In general, the nomenclature used in this Application is based on AUTONOM™

© v.4.0, a Beilstein Institute computerized system for the generation of [UPAC systematic

nomenclature,

In one aspect, the present invention provides a compound of the formula:
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in the mxture which ultimitely leads to the
formation of the indicated and/or the desired product.

n eral, the nonencl ature used in thi tion
WO 240&/0%?32 ; ﬁ%ﬁﬁlﬁg 3 9§9

10

15

20

25

dased on AUTONOMI ! v.4.0, a Beilste

conputerized system for the generation of |UPAC
systematic nonenclature.-80 In one aspect, the
present invention provides a conpound of the fornula:
16 March 2007 WD 2004/ ®26831 PCT/ EP2003/ 009969 -11-
Rz S(0)j~-R k~1 a ceutically acceptable salt
or a prodrug thereof, | ©F®h is 0, 1 or 2;
preferably nis 2; pi 11br 2, preferably p is 1;
R is aryl or heteroar&l R¥ is heterocyclyl; R3is
hydr ogen, al kyl; or -C( C»-RS, where R5 is aIIcyI,
al koxy, aryl, or aryloxy; add 10 each R4 is
i ndependent |y hydrogen, hydroxy, cyano, alkyl, alkoxy,
L raduricaBy korbphdbl e Bl Sroafiglinadoky! . hyar oxyal kyl,
nitro, al koxycarbonyl, alkylcarbonyl, alkylsulfonyl,

éﬁsulfonyl haloalkylsulfonyl am no, al kyl am no,

f'ani no, al kyl (aryl)am no, al kyl am nocar bonyl ,

alkylcarbonylan1no al kyl car bonyl (al kyl am no),
alkyﬁhhvh%ﬁuﬁﬁéﬁymHZalkylsulfonylan1no or
nmet hyl enedi oxy; preferably R4 is hydrogen, 15 al kyl,
alggnymzhgkﬁmm@&uhaloalkyI It is to be understood
that the scope of this invention enconpasses not only
t hgs ners whi ch may exi st but also the
vagl%dﬁﬁﬁﬁgénh i somers which maybe forned.
Furs hernore the scope of the present invention also
eanﬁE§§§8§h§olvates and salts of Conpounds of
Formula 1. 20 Preferably, R is thienyl or phenyl
whREi hirdrogent dlloiiak L(-0jbRY, ivhert &ttiswilylhalbosy, oy, orangoxy; and
substituents sel ected fron1the group consi sting of

al Qéh R‘*ﬂh deﬁlﬁe}@d rkw an§ WMNiIkoxy 1, |

glopisgel leysrosgalieyl alfrom%m@éaqnmbﬂlﬁﬂfarb%}’ A
all@?sﬁiﬁmlylah{ykulfdﬂ&i RalbdlkydsnHahyy, lemigeheBgldmino, dialkylamino,
a@l(%’rprﬂ?rﬁlag,rao%%m%a@o@ aﬁlly}égrrbgg)gﬁrq o,pahlé'lc'gﬁ)%ﬁ% aﬂ@ﬁﬁ%la)
alkylaminosulfonyl, aﬂcylsu%/fonylammo or methylenedioxy; preferablyR is hydrocren,
alleyl, alkoxy, halo, or haloalkyl.

- Tt is to be understood that the scope of this invention encompasses not only the
various isomers which may exist but also the various mixture of isomers which may be
formed. Burthermore, the scope of the present invention also encompasses solvates and

* salts of Compounds of Formula L.

* Preferably, R’ is thienyl or phenyl which is optionally substituted with one or.more
substituents selected from the group consisting of alkyl, alkoxy, halo, haloalkyl, ~SO-R’,
~NR*R®, -NR’-C(=0)-R®, where R*is alkyl or aryl, and RP is hydrogen or alkyl, and 2

© mixture thereof. More preferably, R' is thieh72-y1, phenyl, 2,3-dichlorophenyl, 2-

fluorophenyl, 2-methylphenyl, 2-triftuoromethylphenyl, or 3-bromophenyl.

Preferably, Rzlis optionally substituted piperazinyl or piperidinyl. More preferably,

R%is optionally substituted piperazin-1-yl or piperidin-4-yl. till more preferably, R?is _
' Piperazin-l»yl, 4-methylpiperazin-1-yl, 3,5-dimethylpiperazin-1-yl, N-methyl piperidin- _

4-yl or piperidin-4-yl. In one particular embodiment, R? is 4-methylpiperazin-1-yl.




25 Preferably, RZ is optionally substituted 16 March 2007

pi perazinyl or piperidinyl. Mre preferably, RZ is
optionally substituted piperazin-1-yl or

WO 2634/55%§£1d' n-4-yl. Still nore preferably, Ryapisoosseseso

piperazin-1-71, 4- et hyl pi perazi n-1-y1,

3, 5- dlnethylplpera2|n 1-yl, N-nethyl piperidin- 4-yl
or piperidin 4-yl. In one-bhrticUIar enbodi ment, RZ is
4- et perazin-1-yl. 16 March 2007 WO 2004/026831
Pd$FEP%@@ B/ obpbegenornethpk of er abl y, R3 i's hydrogen or
met hyl . Preferably, R4 is hydrogen. Still further,
cdﬁb&n&h&ﬁhshp&nghe preferred groups descri bed herei n
wi Il form other preferred enbodi ments. For exanpl e,

' nStﬂpﬁrtﬁﬁr Edngﬂrllﬁﬂ)hyof@ﬁegfr rmgg cffﬁ%%heﬁm i«qrﬁl éérm other

rogen
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or m T B ERown

Tabl e 1. Representative Corrpounds of Formula |:

St $qIB¢ qafrtbe nepyeEenfative Compoyndy-efiFogayla I prg s]@own in Table 1 below;
2- Benzenesul fonyl - 4- pi perazin-I-yl-1H | N\ / indole
0 TablOl. Rpiesedbfive Coddpound¥DForriulr I:N

2- Benzenesul fonyl-4-(4-nethyl - Q

pi per azi n-di-yl)e 1Hiindole N S \¢f,.H 3 HI F I} 440
FNT HO FF NS 2 ?2 3{Di chIoro-benfg%esulfonyl)-4- \
—Npi eIaZ|n1 1T naote N0
10 pE j Het / : 342
N 2-Benzenesulfonyl-4-piperazin-1-yl-1H-
[ I> x .
! 5_@ indole
0
2 356
: HO’U\]<:_
ENj ] 2-Benzenesulfonyl-4-(4-methyl-
? iperazin-1-yl)-1H-indole
\ L P
COHO
H
3 1y 0. | a0
[N] HOJ*F
- F
N 2-(2,3-Dichloro-benzenesulfonyl)-4- .
@:&9 Q piperazin-1-yl-1H-~indole
N 11
H %6 :
4 | | 424
(j HC :
L 2-(2,3-Dichloro-benzenesulfonyl)-4-(4-
m: methyl-piperazin-1-yl)-1H-indole
H % : |




6\ / HC C 4CN 424 HCO No 16 March 2007
2-(2,3-Dichl oro-benzenesul fonyl)-4-(4- s
net hyl - pi perazin-1-yl)-1Hindole HCO C ---------- -

----- 16 March 2007 WO 2004/ 026831 PCT/ 69
WO 2L (e Name MeH H S TN HOI G5EC TGRS
N o

2- Benzenesul f onyl - | - met hyl - 4- pi per azi n-
l1-yl-1Hindole 6 NN HCO 366- CF o _
2- (2-Fluoro-benzenesulfonyl)-4- ~ N o
pi per zi nsgdadthre1H iindol e 7 H 35§meCNJ CF HO 3| Nyvisg |
2- (to|l uene-2-sul fonyl)-4-Pi perazin-1-yl- \ 1Htindole|N
/%) NH8H410 IN HO CF3 N 56
2- 2-T£;2Iuﬂ?onethyl-benzenesulfonyl)- 6\ s} N
4- pi pg in-1-yl-1Hi ndol e,
\ 8 2-Benzenesulfonyl-1-methyl-4-piperazin-
J ('85 1-yl-1H-indole
6 [Hj el 360
N
i 9 F}\: 2-(2-Fluoro-benzenesulfonyl)-4-
N g piperazin-1-yl-1H-indole
H
0
7 H 356
[Nj HOJLCF:, .
N 2-(toluene-2-sulfonyl)-4-Piperazin-1-yl-
m‘;‘@ H-indole
f 8
8 | n 410
[Nj Ho~ CF,
N 2-(2-Trifluoromethyl-benzenesulfonyl)-
mﬁ? 4-piperazin-1-yl-1H-indole,
rp
FEF
H 0
N 370
? \[ ]/ HOJL CF,
q _
mg _@ 2:Benz<?nesulfonyl-4.—(3,5-dimethy- E
| N o piperazin-1-yl}-1H-indole
T H 0 |
10 [N] e, 422
N _
O\/\)‘g 2-(3-Bromo-benzenesulfonyl)-4-
N E_Q piperazin-1-yl-1H-indole
Br ]
. :
11 EN] or,C0,1 R o 348
' '9 s 2-(Thiophene-2-sulfonyl)-4-piperazin-1-
1: (ﬁ)ﬂ y-1H-indole — N




10

H- FFF 9
2- Benzenesul f onyl

Woz‘%f‘é@rgm n-1-yl-1Hindole

~N J - CF,

-4- (3, 5-di net hyl -
pi perazin-1-yl)-1Hindole 10 ~N 422 N |
r ono- benzenesul fonyl ) - 4-

HO CF3 0
No™" /

o]
H Br

16 March 2007

HO CF3 o _

H ( 11 (Ry7EPYEOE%4s

J 0 S 2-(Thi ophene- 2-sul fonyl )-4-piperazin-1 . o\
yl-IHindole H 16 March 2BD7 WD 2004/ 026831
PCT/ EP2003/ 009969 -14- # Structure Name MrH 12 rr)\
Hcly 374 Fsguktdrel! uof o- benzenesylfupnyl ) - 4- (4- 0 Judp)
nmet hyl - pi perazin-1-yl)-1Hindole R H O 13 N ¢F, CO2H
7 N B 2- (g FT uor EL) benzenesul Tonyl ) - I-met hyl 0 7345 T
- pi ZiRcl-yl-lHindole \ N O 14 (NN HO #4%4 |N
0 Br 2 Br ono- benzenesul fonyl )-1-nmethyl _S
4- pi per 4zi n- 1byﬂ - 1 HI2%r (3 cRbhago-benzenesulfonyl )-4-(4-
4 methyl-piperazin-1-yl)~-1H-indole
N o
H
13 [Nj CF,CO,H 374
N oF 2-(2-Fluoro-benzenesulfonyl)-1-methyl-
! @ 4-piperazin-1-yl-1H-indole '
N 1]
\ 0
14 Eﬁj HOl 434
NT o Be |2-(3-Bromo-benzenesulfonyl}-1-methyl-
@..g@ 4-piperazin-1-yl-1H-indole
N oL |
\
15 | N 340
9 2-Benzenesulfonyl-4-piperidin-4-yl-1H-
N ('85@ indole

Another aspect of the present invention provides a composition comprising a

| therapeutically effective amount of a Compound of Formula I and a pharmaceutically

acceptable carrier.

Yet another aspect of the present invention provides a method for treating a CNS'

disease state in a subject comprising administering to the subject a therapeutically

effective amount of a Compound of Formula I. Preferably, the disease state comprises

psychoses, schizophrenia, manic depressions, neurological disorders, memory disorders,

attention deficit disorder, Parkinson’s dlsease, amyotrophlc lateral scler051s, Alzheimer’s

disease and

Huntmgton 3 disease

- Still another aspect of the present invention provides a method for treating 2

disorder of the gastromtestmal tract in a subject comprising admmlstenng to the sub}ect

a therapeutlca]ly effectwe amount ofa Compound of Formula L
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amount of a Conpound of Fornula I
phar maceutically acceptable carrier. 5 Yet anot her
aspect of the present inveMion provides a nmethod for
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di sease. Still another aspect of the present invention
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AR AR E%Eﬁampeﬂﬁg oP 08 eSS veibn e B
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4081 | owi ng procedures set forth in references
such as Fi eser and Fieser's Reagents for Organic
Sy Thhesitiag mdiekiey ard tBoinser mbéives Ofalidksynth8ilreachloh sir@ges can

b R TR S SRR s

limited) &9 difteationd distil gilivatorRehromatagephiand hedkssnd:

materials can be charactenzed using conventlonal means, including physical constants

~ and spectral data.

Unless specified to the contrary, the reactions described herein preferably are-
conducted under an inert atmosphere at atmospheric pressure at a reaction temperature
range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about
125 °C, and most preferably and conveniently at about room (or ambient) temperature,
e.g., about 20 °C,

In one embodiment, Compounds of Formula I, are prepared by deprotonating a
substituted indole of the formula: ' '
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reaction schenes are nerely 15 illustrative of sone
nmet hods by which the conpounds of the present

WOld&E’é?F’fl' on can be synthesized, and vari %IEPZOGSI0099g9an
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cations to these synthetic reaction schenes

be made and will be suggested to one skilled in the

art having referred to thelédi scl osure contained in

this Application. The starting materials and the

i nternedi ates of the syntheHic reacti on schenes can

20 be isolated and purified if desired using
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waghieg witliyhigr. The resulting arylsulfonylfluoride is typically used without any
further purification.

Alternatively, Compounds of Formula I can also be prepared b}r reacting the
deprotonated indole group with a disulfide reagent of the formula: R'-$-5-R' to produce
a thioether of the formula: '

oHr
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-70 OC or below. Typically, the deprotonation
reaction i s conducted at about -75 OC. Suitable
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hawpexs 19&&/% gq{’lfﬁhregktto; gﬁﬁm{ ﬁ'faioagg 81 ﬁ%er tﬁ% opé’eq'tam CNS

quenchi ng ct wt | ne conpound,
disgreers, 9 gsrl?aplﬁ@qyp ﬁg@?, qa?gnatonsdlsease, an}nety, epression, mamc

depression, psychosis, epilepsy, obsessive compulsive disorders, migraine, Alzheimer’s

disease (enhancement of cognitive memory), sleep disorders, feeding disorders such as

anorexia and bulimia, panic attacks, attention deficit hyperactivity disorder (ADHD),

attention deficit disorder (ADD), withdrawal from drug abuse such as cocaine, ethanol,

nicotine and benzodiazepines, schizophrenia; and also disorders associated with spinal
trauma and/or head injury such as hydrocephalus. In addition, compounds of the present -
invention are useful in the treatment of certain GI (gastrointestinal) disorders, such

functional bowel disorder.
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_ ‘_30 conventional adjuvants, carriers, or diluents, may be placed into the form of
pharmaceutical compositions and unit dosages. The pharmaceutical compositions and -
unit dosage forms may be comprised of conventional ingredients in conventional
propoftions, with or without additional active compounds or princip_les, and the unit
dosage forms may contain any suitable effective amount of the active ingredient

35 commensurate with the intended daily dosage range to be employed. The pharmaceutical
o compositions may be employed as solids, such as tablets or filled capsules, semisolids,
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préparaioha fenlsions maybaigrepeaed ivtsglutdns, for example, in aqueous

" propylene glycol solutions or may contain emulsifying agents, for example, such as
 lecithin, sorbitan monooleate, or acacia. Aqueous solutions can be prepared by dissolving

the active component in water and adding suitable colorants, flavors, stabilizers, and
thickening agents. Aqueous suspensions can be prepared by dispersing the finely divided -

. active component in water with viscous material, such as natural or synthetic gums,
. resins, methylcellulose, sodium carboxymethylcellulose, and other well known
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oral administration dosage forms. The pharnaceuig ggkch 2007

conposi tions and dosage. fornms nmmy conprise a
conmpound or conpounds of the present invention or

WOZ&%&gﬁceutl cally 10 acceptable salts ther

f th
actrve conponent. The pharmaceutically ag(g@ﬁzggﬁmg”%
carriers maybe either solid or liquid. Solid form
preparations include powdetds, tablets, pills,
capsul es, %Chets supposi torjes, .and dlsperS|bIe

susg?fﬁmﬂ agepts. poliddpinyPreaprpiiens inee pliiinns sugiensignseand
emalsioss, antay svhitad) imRiitRingo ttrattiv@ Soflbbiean) télorahtsple®bisng
0 [ | e
s SRRl o bt Rl P AP AP A s 0
agegis, and the E';')hkt‘ijncapsul ating material. In powders t he
carrier generally is a finely divided solid which is
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exampdd sobleiohwib aqueounymdlyettiytent glglcdl Exaagsaficilyrocambgrate,

- cofBANSRLUMAGRR Bk dudeHHGRene LRS! 986ean RS ol

15

20

25

- 30

3

extrin, starch a In
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patfcﬁ’ rdl'ﬁtn?e‘dtstaﬂ&’ l:l%&rfnpfhaf) rfcﬁ'lex 'iBle ﬁ)tr AfateQilhNG Qé%uL bAtyd

form e arations S1 0ONns,
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forgnildtell wilhnfaQtidbupsegifribadeiaqd srillihigeder A also tcﬁitﬁlildg and @ e

o em?lﬁ 18% ga;tﬁﬁjts shagﬁxén% Flgen &1&&% e agenté suq 411% gau nts thufkenmlT
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] bilizers, and as thickening agents.
Su%bﬁq%gcgﬁfggena ons can be prepared by dispersing the

finely divided active conponent in wat {9 W th viscous
mad BF FOMPOURHHI4 t@?f@fﬁtf%\ﬁmmm%fm%ecg FRdminisgajigNas
supmisﬂwleeallbwlnﬁamg waQutiasaaniReystEtyekidelycetides 6r, coasd

TR T -

. byptiwingrEheiresttsn hompgegeons mmﬁlr@oh@en B%ﬁfblﬁéq conyeniephgized
- m&EAhIRWRA S coBNehdB¥oli@Rt @i n, in addition to the active

corrponent colorants, flavors,
The compounds of the present invention may be formulated for vaginal
administration. Pessaries, tampons, creams, gels, pastes, foams or sprays containing in
addition to the active ingredient such carriers as are known in the art to be appropriate.
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Wozdoﬁc}?{z%ﬂl' on maybe fornul ated for parenter
a

stabilizers, buffers, artificial and natural 16 March 2007

sweet eners, dispersants, thickeners, solubilizing
agents, and the |ike. 5 The conpounds of the present

mnistration (e.g., by injection, foraﬂjcT'rEPZP03"0%99159

i njection or continuous infusion) and naybe present ed
inunit dose formin arrpcn?lles pre filled syringes,

s I I vol u nfusion or, in é?l -dose cont ai ners
ool t{aﬁ«' RsERyEYenjien nm}qg tef foran t ake
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conflehbn 8 ln R BOBS DL il £9r0:b0! pip ARl e M08, T
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emul si fying or suspending, stabilizing and/or
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obt.aj ned. by
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AR ettt Srinsreeme) Doyt Fgmasadpgponder,for
exasiplelaipoivd érmgix @fjia tsmpd.uslpﬁ ] sumalje poeder basesuhpe ndiosegstarch,
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Vi eThepawder caraier widldormsa goh g)etbe @%ﬂﬁmm "Hee poodpicempgeiinns
mayne esdeh @Y 81186k ABSRrmUSURIThYle MU @&eoa&%i@e@@f@g ,ogelaabs

R R R e BT

sucrose and acaci a; and nout hwashes conprising the
acWhenedesirags fodinlationsrrambe preparedtsyith dntegigicdatings sdapted forhe

‘ sus?aﬁféﬂ Qf’«fbgi%oﬂ’«.fd klege E&tﬁﬁl%ﬁ%tléﬂﬁf@l[gak% 1ﬂa‘¥¢ﬂ€ntf e @ieh' Ethe
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- drigdelpary3lavibast Trese debivéry SysttemBrBJehé»dnagd)uk vberaatsiained release of

the‘“c?ﬁp&ﬂﬁ% éf%ssﬂkoxﬁ)cﬁéﬁ aH&HQ&ﬁeQFaHUe%M} &&&m@:ﬁ‘?ﬁ%& is DYy

onbgeneous m X

crugighy Eeraled@lrk:t@wéqW@meh‘gqr}z%emwp frsqueatly efachedito ar 81,

adHgide .Jo?d Spb Tﬁé cofﬁ Gulfdl:ffﬁkﬁé}cf@ﬂ SardlsoltR@oMbRISEWIth a
en or

pesfHHE PPt g A PP e g Fopg s aclesse

- delpaytspemshotnered s@uiays)udpmtcanhn subglernml 1438 bydudigeryon t o
' m;éc @n ?}i& kdbﬁe n‘hgf ﬁiﬁpsncﬁiﬁﬁte(fﬁtrcrohﬁ%ﬁn@& aaﬁp‘?d ongpn in

MEG%SMOW @;aggr@'éme@ le polymer, e.g., polylactm acid.

' The pharmaceutical preparations are preferably in unit dosage forms. In such-form,
the preparation is subdivided into unit doses containing appropriate quantities of the

' active component. The unit dosage form can be a packagéd preparation, the package
- containing discrete quantities of preparation, such as packeted tablets, capsules, and




-21- The conpounds of the present invention mayjdgiarch 2007
fornmul ated for nasal adm nistration. The sol utions or

suspensions are applied directly to the nasal cavity
nventi onal neans, for exanple, wt [
WOZ[RX/OZG?:ﬁe or spray. The fornmul ations malybgC %B&@g%wl
a single or nultidose form In the latter case of a

dropper or pipette, 5 thi-22ray be achi eved by the

patient adm nistering an appropriate, predeternlned

powgdetsamsials of amprales gilses fhemnis Aossessioemn sirobr 2 Fpsulehiabletacashass

or 1&e§ger1aaf1f of Ricsh BERHOHpEG R \HRhbEOSS aﬁﬁ 81¥Rése inpackagePIBEN Of

a metering atonm zing spray purrp The conpounds of the
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X

or de ive mcro ess.
formiaions CB%FR“F{SIaéO@PQ‘@drPgQ‘ek?éesﬁfHT(‘%‘%eﬁBW (7 Beisdiknomn i n
Exatdpdes@rl2, for exanple by mcronization. The active
ingredient is provided in a pressurized pack with a

SEE#)%?\%]?ESPV opel I ant such as a chl orof | uorocarbon
( or exanple, dichlorodifluoronethane,

trj,chl.orof | uor onet hane, or dlchlorote r.ogt h
o e R e BT S b i S i Mt
10 toraerckaly lmalyrsmnd wishtiogndctive the pEseobinyeaitiondl hey shofibigroaba
SR cor%fﬂ&tgd Qsc'lul‘lﬁiﬁ egpﬁ Aﬁm@éﬁloﬂfbﬂ TGl RS ilRlfvOhd e d
net ere ernatively the aétive
fePFﬁﬁg’F@d’Fé}f?f@ rray be provided in a formof a dry powder,
for exanple a powder m x of the conpound in a
Sulifaadplest powder base such as | actose, starch, starch
derivatives. such as hydroxypropyl net hyl cellul ose and
F’OTMA/&;{M F@ﬁﬂl{sﬁkﬂhﬂ ﬁ&hg@fcﬁ gv cing. b@mB&YiQi@Bf KeRfnbla @ Gsittg | |

forma asa ity. The powder conposition
15 thepgatheic s f@?éﬁf@ﬁgbamﬁnlt dose formfor exanple in

capsul es or cartridges of e.g., gelatin or blister
packs fr oza(fieh-belrengolfuhel)-4ipipebzn-ddidlAtisdde ed by
means of an inhaler. When desired, fornul ations can be
p epared w enteric coatln adapted for sustained
contrqglled rel ease adm rH S ratl on of the active
ﬁr‘hgredl entY For exanpl e, th 25 corrpounds off the

GBresga& |nv ntion @aﬁ be for lated in tran d rmal or
ubdﬂﬂﬁﬁedﬂs dnu & ivery VICES Thsm31deﬁlver F
terrB dva eolus Wh ed rel e e\
corrpo Ni S nemessary a at| ent cohy |Can e
fh a treaf reginmen is |aI Conpounds in

transder mal™ de rvery systenslar requently attached
to an skin- adhesive solid support. The conpound of

i nterest can al so be conbined with a 30 penetration
enfighéer, e.g., Azone (1- dodecyl azacycl ohept an- 2-one) .
Sustalned rel ease delivery systens are inserted
sulreutsalngenist tie indsle 141 e 3&y Bdeanmel) in BHE(35yL)strgsery or
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ni@6get for INRuP RAFTROEHE the ?Hactﬁfnﬁﬁ‘@ﬁ.@é waten@neatpd afvedalilThy
remguelwals tpar%%gr?e% e&\%rerﬁrgthyl aletate. &B mL% andl a saturated aqueous sodium
:b1carbonate solution (50 mL). The organic Iayer was washed with a saturated sodium

25 bicarbonate solution (2 x 25 mL), and then brine (25 mL). The organic layer was dried.

(MgSO4), ﬁltered and concentrated to afford a clear oil. The oil was crystalhzed in
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35 the preparation is subdivided into unit dosegs March 2007
containing appropriate quantities of the active
conmponent. The unit dosage form can be a packaged
WOZ(BEIEZ%?ZJI ation, the package containing d|
uantrties of preparation, such as packe
capsul es, and 16 March 2007 WO 2004/ 026831
PCTI EP2003/ 009969 - 22- poddlers in vials or anpoul es.

Al so, the unit dosage form can S | et
hexagripafiord 15 g (é%‘yeh@féwwg?érafzmeg C"Pﬁolé éh%gaé agyle i
(M+appe4amri at e nunber of any of these in packaged form

O her suitable pharmaceutical carriers and their

fg{p’gj, ations are described in Rem ngton: The Science
and” Practice of Phar macy 1995, edited by E. W Martin,
Mack 5 Publi shing C@rrﬁany 19th editgon, Easton,

Pennsyl vani a. Repke tat i pLe, phar pracer]t i cal
formul ati ons co nlchg a;@qnippu @» Q he pr esent
i nvention are de$€rrbed i n_Exanpl £ 12. EXAMPLES

The foll owm ng pregakali ons and exaﬁr%)l es are given to
enabl e those skistel®tld in the art 10°to nore dearly

understand and to practice the present invention. They

s houlef (ﬁ{mljg& (9@@?@ geﬂ@ %r@tﬂ) Mls@dﬁé(ﬂg atsglﬁtu%?&f@e of the

i nvention

Goseir BBt
fluorehsnzesesifony dlorided g 61 e4 OXpRF ﬁ'{;‘?eereactm
mudttllrk Wé:l refit:e8 fc& 206isheden Egaledps Wteﬂ@eﬁﬂﬂpmdl’pdmradﬁnto ice -

' watpr (P@Qf\pﬁ) lI‘he ice *.Qrgter 13153 e;(&ﬁ:teﬁx&}tt_hr&ﬁfoirgfoﬁﬁ b.%e}[@) rRH)t lﬂl@&)%‘bined
chi@ofopmfldyens meretsisied EVaSQ:) fidtaser)and conqseiraied t9affosd 2- 11 i ndol

0&?69

. ﬂucﬁ'obe/nzengsu\ffm@yl Quéhd}! éﬁ\%—gs a E&Qle@é Y QUG (MBI ) £177

F CNDOBu FIi 0O S,

"' 2a06H1112D13 Step | To a sol ution of
th%eP dole 1-1 (1.38 g, 4.6 mmol) in THE (35 nm.) at
room 20 tenperature was added di -tert-but
di Troa 196 Aasobntion ofthg bishoe-indels 2 (50¢ mE le%eamag pREP(258lg

waf%bwlpad@@d frEHh%(l ATHE, {fﬂﬁﬁdlpmhéﬂexdtiéh EniVvaEe vl lst‘ftvﬁlcr{oi 39 t
stir a om rature.un gen r a
R e A R TR O
added CThe redbtien was stirred for 1.5 h at which time the ice bath was removed and the
reaction was allowed to warm over 45 min. The reaction mixture was quenched witha -
saturated solution of ammonium chloride (55 mL). The mixture was then extracted with
ethyl acetate (3 x 20 mL). The combined ethyl acetate layers were washed with brine (25
mL). The organic layer was dried (MgSO4), filtered, and concentrated to afford a yellow

 oil. The oil was chromatographed over silica eluting with hexane:ethyl acetate (17:3) to

- afford 300 mg (43%) of 2—phenylsulfonylvtl—pi'perazin-1—.y1 indole (1-3).

Step 3 |

2-Phenylsulfonyl-4-piperazin-1-yl indole (1-3) (300 mg, 0.54 mmol) was dissolved
in 1 M ethanolic HCl solution (30 mL ) and warmed to reflux. After 2.5 h the reaction .
mixture was cooled to room temperature and ether (30 mL) was added. The grey
precipitate was collected to afford 150 mg (65%) of the dihydrochloride salt of the
product (6). (M+H)"=360. :

- Similarly, compounds 1,3,7,8,9, 10 and 11 of Table 1 above were synthesized in
the same manner as above: -




residue was partitioned between ethyl acetate (pdnEkoh 2007
and a saturated aqueous sodi um bicarbonate sol ution
(50 nmL). The organic |ayer was washed with a saturated

_ ' 25 bi carbonate solution (2 x 25 n
WOZ@?{H% 3[11(25 m.). The organic |ayer was dr PE%T”E%WS’@@?&
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filtered, and concentrated to afford a dear oil. The
oil was crystallized in 162darch 2007 WO 2004/ 026831
PCT/ EP2003/ 009969 -23- hexanes to afford 1.65 g (89%
of 2{berzepispérnaltpipebsin--Hddl-mdplt, 2) as a white solid.
(M+H) +=402. 2. Step 2a Od O F \ ,S Doxane S~ O
KF2-(2,8f dithorb-Uenzc suitBiyDl- Ablp¥raAa- 1@ &lihalke 5 Potassium
fluoride (99% (12 g, 216 mmol) was added to a

sobuf of 2= Hl U zepesul fonyl chloride (10 g,
515%%&9‘?|9ﬁlllf?nﬁ)d#g@grgég??g??nlf?c.i&ﬁ’he reaction mxture
was ref]uxed for 24 hrs. then cooled to room

t efpetatueremethy-bsarspesaliony -pipazivd b Heipddent) . The
ice water was extracted with chloroform (3 x 50 niL).
The-bexmehidsnishyl-¢43,61dirhahyhpippyeins] -yipn H-iddsled (MySHA) ,
filtered, and concentrated to afford 2 10

fl afdienide oB%. a colorless oil
6. %Q%JB%%%‘ED%Q%# lye%tmeﬁgl)f)%1(’1?'}2% a&-?e75 Csol ution of

th I S; boc-indol.e 2.(500 L2b,. mmol) in THE (25
m_ -<%@%%%@é@n&ir&&éeﬁzguﬁ%-{Pi—.nxé‘r%lem, 2.5 mol ). The
reaction m xture was stirred for 30 mnutes at which

t i Bxanmlé2 uor obenzenesul fonyl fluoride 2a (222 ny, 1.5
mol ) was 15 added. The reaction was stirred for 1.5

hatrhit-edpld il BRrated @ mefRd Batalky MBSy SifRNRAnSRY of B8mpounds

Eﬁgzacflilon was allowed to warm over 45 mn. The reaction
of s

e was: quenched wither saturated solution of
ammoni um chloride (55 nL). The m xture was then
ext r act ed2-henznesdfonyl4-Hemethylepip@azn-201)mH-inddlee
conmbi ned ethyl acetate |ayers were washed with brine
(25 nlL). The organic layer was driled (MgSH4),

filtered, @afd concentrated to aff a yellow 20 oil.
"The oil vvaswc romat ogr apmREHONS," gl'ca eluting with
f

hexane: et hylN acetate (+#~3)to—a rd 300 ng (43% of
2- phenyl sulfapy - 8- pi=ner azi n- 1-yl i e X . Step 3
2- Phenyl su 0 -%- razin-1-yl ol §(’@ (300

Dl ) 8 o

ng, 0.54 B i ssol ved H

To a solution of the free base of Compound 1 in Table 1 (269 mg, 0.79 mmol) and

- formaldehyde (30%) (0.3 mL, 3.97 mmol) in THF (20 mL) under inert atmosphere was

added sodium triacetoxyborohydride {250 mg, 1.2 mmol) in a single portion. The
reaction was allowed to stir at room temperature for 24 hrs at which time it was
concentrated in vacuo. The residue was partitioned between 1 M sodium hydroxide (25
mL) and ethyl acetate (25 mL). The aqueous layer was extracted with ethyl acetate (2x 15

-mL). The combined organic layers were dried (MgSQy), filtered and concentrated. The

remaining oil was chromatographed over silica gel eluting with
dichloromethane/methanol (5:1) to afford the product as a clear oil (140 mg, 0.39
mmol). The TFA salt of the oil was made by dissolving the oil in dichloromethane (10
mL} and adding TFA (90 mg, 0.79 mmol). The dichloromethane was concentrated and
the remaining oil was crystallized from ethanol to afford 110 mg (39%) of Compound 2
of Table 1. M+H=356. | - -
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reflux. After 2.5 h the reaction 25 m xture was cool ed
to roomtenperature and ether (30 nmL) was added. The

| Woz&#ﬁ%%ﬁ gPrecipitate was collected to afforﬂcﬁ%&@o&@?%

e di hydrochloride salt of the produc
(M+H) +=360. Simlarly, conpounds 1, 3, 7, 8, 9, 10 and
11 of Table 1 above were s@¥hthesized in the sane
manner as above: 16 March 2007 WO 2004/026831
pCHrRdy camperggls § and of Table 1 above were synthesized in the same
madn@engeresul f onyl - 4- pi perazi n- 1-yl - 1H i ndol e,
2 (2, 3-di chl oro- benzenesul fonyl ) - 4- pi perazin-1-yl - 1Hi

I .
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i& trifluoronethyl -benzenesul f onyl | perazin-1-yl
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2- benzenesul fonyl - 4- (3, 5-di net hyl - pi perazin-1-yl)-1H
ndBtasgple 3
2- (3-brono-benzenesul fonyl ) - 4- pi perazi n-1-yl - 1H i ndol e

A Thi le illustrat
] tlﬁ F%SlﬁeenleUSZ a S?lsj anoghe)x'/ frsetth for é‘?paa?ln% Cimélsi)unfl's_l_of Foamlula L.

ExamThls Ie|I stra esarretho for_ al kylating
pi per azi n@%?ﬂ?%f’%‘flf?)‘fy oRiperagn-dey ﬂ‘grlf’r%ﬂall
2- benzenesul f onyl - 4- (4- net hyl - pi perazin-1-yl) - 1H-i ndol

© - e)/H CNJ CHY NaBH( QAc) 3 CN solution of the free
obase of ound 1 in Tablg JE, (269 ng, 0.79 ymol) and
or mal deh e(30°/<) (03m_ 397 mol) in T (20 n)

(uhder indrt] at mo heft e vvasEngS added sodi u

ri aceLox;l’borthlde 250 1.2 mmol),_in a si @,gl e
@%ion.@eatlon Was stir
er at fjor 24 hrs at T@lt vvas N 0
g Hcentratﬁpl in vacuo. The resndae was partit3 oned

etween 1 M sodi um hydroxi de¥¢25 nl) and et hyl
acetate (25 nL). The aqueous |ayer was extracted wth
ethypracetate (2 x 15 nlL). The conbined organic

N ayers were dried (MgSO4), filtered and concentrat ed.
. N hr o
o gyt NER e B0 CPRRTE ARG P pltiogte®
Waaﬁd@ﬂ QOﬂaﬁéal?EUchmmChéZE g, @drmmwpl). Theaeaction we.allgwed to stir
foﬂ%ﬁl alt m%h-ﬁ:ﬁ? ﬁt?cgﬂrrﬁetlﬁfle & a1, 2 5"8s0 @ﬁ%béa | r%ﬁ?é%':fgir{‘go
e s e S S B S S e SRR ot
. acaute(2x30haL). Ehxadtinl agtati lhyenass wenlalatt brired2$ mbindeeh@vigo,),
61tk 20 ALH B therdthRed W afrd Wgrh oY OB 1 62mn . 1R ol BRI © 1
h chromatographed over silica eluting with ethyl acetate/hexanes (1:6) to afford 420 mg
(809%]) of compound 3-1 as a white solid. M+H=316.

Step 2

To a-75 °C solution of the Numethylindole compound 3-1 (330 mg, 1.05 mmol).in
THF (25 mL) was slowly added t-Buli (1. 2 mL, 2.1 mmol). The reaction mixture was
stirred for 30 minutes at -75 °C then warmed in an ice bath for 15 min. The reaction was
, _re~cooled to -75 °C and benzenesulfonyl fluoride was added (0.2 ml, 1.6 mmol). The

- reaction was stirred cold for 1.5 h at which time the ice bath was removed and the

25

' reaction was allowed to warm to room temperature (45 min.). The reaction was
quenched with a saturated solution of ammonium chloride (55 mL) and extracted with
ethyl acetate (3 % 20 mL). The combined ethyl acetate layers were washed with brine
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Sinmilarly, conpounds 4 and 12 of Table 1 above were
synthesi zed in the sane nanner as above:
y Di chl or o- benzenesul fonyl ) - 4- (4-ne in
WO 2(%1/82)%%% 1H i ndol e, 1‘@/}'5]?25’43%%9992
' 2- (2-Fl uor o- benzenesul fonyl ) - 4- (4- net hyl - pi perazi n-1-y
|)-1Hindole. 5 Exanple R6Fhis exanple illustrates
anot her nmethod for preparing Conpounds of Fornmula I.

(25 1P edriedr{¥gSOD oliftered andeotrphtratedyio perd ziyallow gil. Thepil Werol e
cthmat & he a tat?e o F¥d390 Brz2
_ Ekra@ﬁed9¥er sflzceis\%lu{}%él\tlgn l(l)fxErile&lg%]%'l Rk H_IIB)QO s
he,prd:pqé (éo m.) under nltrogen was added
pot assiumtert-butoxide (223 ng, 2.0 mol ). The
re#tetd on was allowed to stir for 30 min. at which
time i odomethane (0.16 nL, 2.5 mml) was added. The

5 I epteedih@de 3- mos&d 8 5LGn{dy wa3 dngo‘;veahenma@mn@ptcwsnm)
et at e(2x30

act ed t C
dEhelea oM hadDth eXtp aCt b ML LI e AS B S(2X30
tempgya,turel pidbethdr WBﬁﬁ)) was 38dddi. Thewlet previpitacoras enlested oaffowt
. 130%&% ng%)%f%a ddbilofi A tmon'éroﬁnm'@able-ﬁhﬁH@[—l%@’as

omat'ogr ap dover silica eluting with ethyl

Conmaneamiad et Tel | Fonimesibeoipty e

10 mandér aCibosal uti on of the N-nethylindole conpound 3-1
(330 ng, 1.05 mml) in 20 THE (25 nL) was slowy
ac@?ﬁ}?ﬁm L’Ave'g %lsu?fo ) 1-fneth 1ﬂerazfﬁh%gtﬁ@%dow m xture

re

stir or 30 m nut s at -75 then warmed in

an [ bath for reactio cooled to
TS Bt Eng A A i (0. > .
1 6 mol ). The reaction was stirred cold for 1.5 h at
which tinme the ice bath was renoved and the reaction
was allowed to warmto roomtenperature (45 mn.). The
r eBeampled was 25 quenched with a saturated sol ution of

15 a"’ﬁiﬁ@kﬁéﬂi gﬂl&frht@@a ﬁx@éoéﬁc)r ?(ﬂﬂci?@bB ?B@rﬂis‘ﬁfff‘&muﬁtm&ﬂerem

acetate mbi ned acetate layers
R? myr%ﬁﬂdu%gtthe s‘ymhﬁ@: scheme outlined below

2-Benzenesulfonyl-4-piperidin-4-yl)-1H-indole
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(25 nm.), dried (MgS™), filtered and concentrated to
afford a yellow oil. The oil was chronmatographed over

b eluting with hexanes/ethyl acetat ;
WO zoéy{aﬂg% Zsﬁcﬁéwtzé%m@?@

190 myg (40% of the product (3-
The indole 3-2 (190 ng, 0.54 mmol) was dissolved in 1
Methanolic HO (30 nL) -@dd warnmed to reflux. After
2.5 hrs, the reaction mxture was cooled to room
tenperature and ether (30 nL) was added. The %‘i’te
precipitate was cpllected to afford 130 n%%r
t he gli hydrochl ori fle salt of conpound 5 of le 1.
MrH=8 1- SPGFROMEr onpoundsz 48dhd 12 of [Tahle 1
abo or'e synt"h E\d in the sanmep 10 mann¥g,as
abov&: N Aﬁ\ N-L

2- (24‘1:I uor o- benzenesulf nyI) 1 t/h%z_l 4- pi i n-1-yl
-1H i ndol e,

2- (3-brono- benzenesul fonyl ) - 1- rret hyl - 4- pi pe#a@%\no 1-yl -
1H i ndol e. Exarrpl e 4 15 This exanple illustrat

method for p uci ng Compounds of Fornula ) wherein
‘R2 is pipe qi%n 4-yl, usmg@ e synt h&klr% hene
outlined b

2- Beggene uI onyI_- - pi pe || n-4-yl)-1 dol e 16 March
20870 o6 Tl P,

Br t BOO, O\PZPomg-BU' 1 H42 0" O CN400 H N
43 44 O, O~NNN04 pyriidie / B. He,
Pd/ C 6. “BO20H OH I~ \ K B~ \ 1~ 4,5 N/ N
: 0 o—é H '
o O # N
ﬁ, T. 1BuLj N
N _ 8, EIOH/HCI
O OO
S-'F L}
) \ 1] ﬁ
3 2a ° N 68’_© ' oo
48 bj}‘ 4 o}jv ©
B 0

Stepl
| Di-tert-butyl dicarbonate (17g, 76.5 mmol) was added to a solution of 4-
Bromoindole 4-1 (10g, 51 mmol) and DMAP (0.62g, 0.51 mmol) in THF (120 mL). The

- reaction mixture was stirred for 15 minutes, and then stripped. The remaining oil was

‘10

15

partitioned between ether and water. The ether layer was washed with 3 x 50 mL of
saturated sodium bicarbonate and 1x 75 ml of brine. The ether layer was dried over
magnesium sulfate, filtered and stripped. The remainiﬁg_brbwn oil was chromatographed
over silica gel eluting with 1:100 ethyl acetate: hexanes to afford 15 g (100% yield) of 4-

bromo-indole- 1-carboxylic acid-teri-butyl ester 4-2.

Step2
A solution of 4-bromo-indole-1-carboxylic acid-tert-butyl ester 4-2 (4.9g, 16.5

~mmol) in THF (150 inL)'under Argon was cooled to —70”C and n-Buli (12.4 m[, 24.8

mmol) was added over 20 min. The reaction mlxture was warmed to -5 IC in an ice bath

o and was stirred at this temperature for 30 min. The rmxture was cooled to -70°C and a
. solution of N-Boc-piperidone 4-3 (33¢g, 1_6.5_mm01) in THF (10 mL} was added over 15
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~0slll S PS/ pNH 49/ NO1548 ?~0 2\ 0
Di-tert-butyl dicarbonate (17g, 76.5 mml) was

Q™ T
Z-b

to a solution of 4 5 Bronpi ndol e
WOZ@?r Mand DvAP (0.62g, 0.51 mmol) in THEP%Té%&%{??g%&rhe

reaction mxture was stirred for 15 m nutes, and then

stripped. The remaining ot®8was partiti oned bet ween

.ether and water. The ether |ayer was washed with 3 x
mitg Thgreaghon wag stirredtfentSoniiatimibCend wertherewamed txropd i of

ten@’ei‘a@lﬁ:e Tm@ea%ﬁcghe&asl qel¥fched\Figh Qé'ahﬁﬂe@%ﬂtlon@%ﬁx%hiﬁm
fate | tered and stripped. e remainin

chigie GG PR R b eI 45 ) Al L e (A
orghit lhyélr wWeld Gra@leiith daRE (59()'%1) i{lﬂ)@ﬁlg %Sdrlﬁl,)?;‘f}feﬁ ngctﬂ-@/[%og)loof/
|no -Cq3rnoxyli c acl r uty
ﬁl%éff @rd) %n?fntfsﬁegﬂ%e remaiypg biowR of pragc %P@W»ﬁaﬂ%%‘r @utl% il
ethylcaétBiedylanés (20} @-aterd 132U (Y vBsdd&rof 4'(2—tt(r4b9t©x33:5rb5nyl 4-

-hyépé'é’nﬁlpﬂl%?fE'S’D(lfgﬁsrqtr%rb%ﬁmgcwltsa%m B8 et over 50

m$rep5|’he reaction mxture was vvarrred to -59C in an ice

o ok ot 8RBy P Bl bbb TR b SR S o
buiy Btee4di( gélg, Blohmmbl)3vas BedBedgp 1805 (B.lx'rd&D]Iu)uAsfe vacTiHE uftdlGharl)
e e e e s o
(1-Hemddl5t-ph) -pipatiding0-c@baxylic wad tettibautyl veierrtb dg,t160% peld). 4-5.

te%:gp jature. The reaction was quenched with a
ated solution of ammonium chloride (75 nL) and

pat-Hiydicspdd 1 indeld Ylatiperiding 3 -satboxdisdcidtienybutestent-2

14 5178 RS B APLIGR PR IR
mlaﬁé Ieele elfoema teseperaiwe unéﬁmtmgﬁg apq e stisredl ovgamight. The
reagmmt Qi RROES tweeh Htth’ylréget% SE’EmL? Lay évat@f:@tjﬂf) eTiReNANes

aceiat% I:Eyqré.% 3&&%\9{%‘5;‘%&;&0 ,gpL) and brme)(SS mL), then dried (MgSOs),.

filtered and concentrated to afford (670 mg, 71%) of 4-(1H -Indol-4-y1)-3,6-dihydro-
2H-pyridine-1-carboxylic acid tert-butyl ester 4-6.

Step 5

A mixture of 4-(1H —Indol-4-y1)-3,6-dihydro-2 H-pyridine-1-carboxylic acid tert-
butyl ester 4-6 (670 mg, 2.24 mmol) and 10%Pd/C (70 mg) in ethanol (75 mL) was -
placed under H; atmosphere on the parr shaker at 50 psi, and was shaken overnight. The

reaction mixture was filtered through a plug of celite capped with a glass filter. The

+ filtrate was concentrated to afford (650 mg, 96%) of 4-(1H-Indol-4-yl)-piperidine-1-

carboxylic acid tert-butyl ester 4-7.

Step 6

To a solution of 4-(1H-Indol-4 -yl)-plpendlne—l carboxyhc acid tert-butyl ester 4-7
(650 mg, 2.16 mmol) in THF (75 ml) at room ternperature di-tert-butyl dicarbonate (519

- mg, 2.38 mmol) was added, followed by a catalytic amount of DMAP (5.6 mg, 0.046

mumol). The reaction mixture was allowed to stir at room temperature under nitrogen for
24 hours at which time the reaction mixture was stripped. The remaining residue was
partitioned between ethyl acetate (50 mL) and saturated sodium bicarbonate (50mi). The

organic layer was washed with saturated sodium bicarbonate (2 x 25 mL), and with brine

" (25mL). The organic layer was dried (MgSOy), filtered, and concentrated to afford a clear
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tert-butyl ester 4-4. Step 3
4- (1-tert-Butoxycarbonyl - 4-hydroxy- pi peridin-4-yl)-ind

woz@aﬁzy&ncar boxylic acid tert- 10 butyl eStI?(foEdPgoosﬁ)amg’@g’

mmol ) was heated to 180 C under house vacuum
until the bubbling ceased. The reaction m xture was
cool ed and soI i dified to ak9ord 4-Hydroxy-4-
((1- Hindal -4-yl)-piperidine-|-carboxylic acid

oil¢ Eheroilygs 9hr01@gﬁo&rrapl(eﬂ ebiging Bhdhpreaestethyl agetate Gi3¢lp tajafford 470
mg{(5lb6§1510X -Arfm%foﬁyaamw 4151%&% dis- @Jfgelﬁa(ﬁe-@ %%Jb %E Q&&yew c

idtert-butyl ester
bul?/gi‘ﬁﬁr Add with pyr| di ne (20 rTL) and phosphor us
oxyemyoride (0.7 ni, 7.4 mol) at roomtenperature
ungder stirred overnjght.

t
¢ el8F 0N O flg%?f?% ﬁ fsf@&t%%a&é@@aﬁwﬁgﬁm &d’&rlati@e-(lssm)
ca@ﬂ@h\t\@ﬁ&feﬂﬂ:ﬁﬁm&}er 4@“(@7(&1&1%,\%2 maeBiATEF ﬁ)’@ﬂ) h%%la)%&g@gi
and brine en drie
RS 375 Fymoll e e Bk 570
andithe bédAesaifondt fubldé Iﬁ&isaéde)dl (P23mfd; T8 hﬂﬁiﬂp TBOreaction was -
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buf Arﬂo;flhflmﬁh 4y1»;J;adoPe p@e&b&tyﬁ@aéla te&%méefér'@ acid

t-bu ester sol ut’i on of
4 ?@Rﬁlndol 4-yl) - plperldlne I- carboxyllc acid

ot eﬁ-‘Bt@ééﬁééhlfcﬁﬁf-@-’(l frilour 3G cdr 1- ern@n—%ﬁdﬁﬁﬁl}ﬂa i &rb@i‘ﬁm

m t enperature ert-b di_car bonat e

ac1El @I@gﬂtﬂﬁsterzi -6 18881 0-53maoll yie élssoﬂ\@{:l pbwg@thgyolg HCI (30'mL)
an€ Fhidhedtrd feﬂamlﬂtﬁi 2.9h tHVYBRi 6P nPet il wale A to PAFRY fempdifire

wof gt St sk T v byt st ves olsiot o TR ST

of tha@rddaacl BaRer@tutfoHylal-MB& idid-a lyDPEflindblka 51 emai ni ng

residue was partitioned between ethyl acetate (50 ni)
and saturated sodi um bi carbonate (50m ). The 35
or Ei;lrn(ie ayer was washed with saturated sodi um
: b| jorate (2 x 25 nL), and with brine (25nL). The
aanlc | ayer was dried (MySH4), filtered, and
Bis peeppledlinstrateuinpgTogadiokgead pindimg Mudich o LGOTPOURDOS
poaﬂ&mt,026831 PCT/ EP2003/ 009969 -29- oil. The oil was
chromat ographed eluting wth hexanes/ethyl actetate

7 addindiBe S & Ol doui %@ng%} i vifrogpas SPaRipEL . ca

ity are made by competing for binding

of [’H]LSD in cell membranes derived from HEK293 cells stably expressing recombinant
human 5-HT6 receptor.

All determinations were made in assay buffer containing 50 mM Tris-HCl, 10 mM
MgS0y, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37.¢C, in a 250 microliter reaction
volume, Assay tubes containing [*H] LSD (5 nM), competing ligand, and membrane

~ 'were incubated in a shaking water bath for 60 min. at 37 °C, filtered onto Packard GF-B |
 plates (pre-soaked with 0.3% PEI) using a Packard 96 well cell harvester and washed 3




butyl ester 4-8. Step 7 5 To a-75 C solution 16 March 2007
of 4- (1-tert-Butoxycarbonyl - pi peridi n-4-yl)-indole-I-
carboxylic acid tert-butyl ester 4-8 (470 ng, 1.2

THE (20 m), | ow dded -
WOZW*% Izg nmol )( The) re\ggfi znom it 3r eewas{J(::,TE}FJFZ}"&3 0?92%

45 mnutes at -75 C, and the benzenesul fonyl fluoride
2a was added (O 22 nm, 1.83mmol). The reaction was
stirred for 2.5 h_at vvhlcbtlmatheice bat h was

timeg i cecgldiRaniTaisriGle Beusd [Hd. SRarasdefermpinadesesionctive

colrRifee it Bsind ekarg TepCHIRE W th a saturated sol ution
of amonium chloride (25 nL). The m xture was then

eXﬁfsﬁi%e%%n{%ft[ﬁ-lﬁuabyéon?&%ﬁa d\ll\rg(s es{yad g?ﬂif%ied 1#‘&%2 % mhi ned

ers were
comentéﬂlopfbgm atﬁfﬁolat@aé%!nﬁﬁdpgﬂlﬁ r:qméqnt o afford a
yeI I ow oil. The oil was chromatographed over silica

{‘}% W@f exaneBmethakaI acetate (4:1) to afford
T8 t-ﬁﬂ](log !1gand]—10 ICsq

5 pr oduct2 Benz ey fonyl - 4- % t 15

but oxycar bonyl - pi peri di n- 4- yI)-|ndoIe | - carboxylic
acivbere Biltis thettill slope, Bigand]ds the Smegntition of competing radioligand

and1 fa%}ﬁ%gﬁéeéy&&(@aﬁ'rofgﬁo%ﬂﬁmm m&%%?fym kpeeaﬁeefnaglg 8r 4
radiigbnddhe pedic GRS wiasevidn SEBilncathives BeRHBRIL TFO

badaBghrathdters.and warmed to reflux. After 2.5 h t he
reaction m xture was cooled to roomtenperature 20 and

10 Colﬁﬁh%: grc{%aug o gﬂ'lq%gé CJJB?%LM%S BPPc?fn% 'IQ\e}&gﬁ edMRd -
~ founddg %@H@%\m%ﬁ?Fntﬂgc’ﬁmﬁeﬁqpmswt%vfy PfLvithes prg S i E able 2.

Exanple 5 This exanple illustrates in vitro
r a@fabdd 2 Radicdighadidindigg ddtaidi es of Conpound of 25 Fornul a
1. The binding activity of conpounds of this invention
in yitro was deternined e ol lows. Duplicate | pxi
determinations of Iigand aﬂ’l ni ty are made by
conpetimygfor gimging—of D cetT mengranes
der ilve%i'BF‘PTGﬁ‘?SF@?@'gé P&’éralz@'éi’la]{fﬁ Vﬁ@k’pr essi ng 55
r econtlinant— hunan--5-HT6 rar-nnf or—30 Al

g

det er r?%ﬂeﬁnalfwmi—é—(@&&yl—pipmﬁaﬂ-ﬁptﬁa’ndcd@nt aijniqy 0
mM Triis-HCl , 10 MM MgSH4, 0.5 nmM EDTA, 1 nmM asgorbic
a _

| e ) e R P S S o

v
competing 1 g e Were
shaki rigBRageasse ‘é‘%YilT‘iR dgéet{ﬁ' PPz Y %fg}nlaf’]ér ed %ﬁt )
Paska;d—GLB—pJ—at-e-s—(—p*—e-—sea'md wi-t-h ” 3%-REIUsthg
a Pm:ka-l(ELFEﬁrmbédzem&lfonﬁam(eamﬁlyl-@lpdrmhgl&IBI-- - 9.9
-4---- é@ March 2007 WD 2004/ 026831
PCT/ EFH’(S1 / 009969 -30- tines in ice cold 50 mM
Trrs=HCH —Bound{ 3H— L SDwas getermned d ham oag%l ve
14 |2-(3-Bromo-benzenesulfonyl)-1-me yl-4 p1peraz1n— —} KA
indole
Example 6
15 The cognition-enhancing properties of compounds of the invention may beina

model of animal cognition: the object recognition task model. Four months old male
Wistar rats (Charles River, The Netherlands) were used. Compounds were prep ared daily
and dissolved in physiological saline and tested at three doses. Administration was always




counts per mnute using Packard TopCount. D spl gsRBERM2007
of [3H LSD fromthe binding sites was quantified by
fitting concentration-binding data to a 4-paraneter
Lic equation: binding basal +
WOZA"% (1og[l i gand] -109g1C50 where Hill i sPETER2Rg3(0po9e?
slope, [ligand] is the concentration of conpeting
radioligand and 1'C50 is tBe-concentration of
. radi gand producing, hal f-nmaxi mal specific binding of
R (AT ShAg) S0 pieA BN Th SaBRRT pe rsobromide
waglinfeced 00 afnihetafeennipd @ncﬁﬂﬁ&tuﬁﬁ Twh E@ual ﬁ@:ﬁ@grcﬁipﬁ AR LS .

d d f
of LS ha el e B¢ e erk A Bl e SRR W5 5. 17
detgrmigerbrandersly. Fhesreasiarentsterecperfotried usinga danlle bl proforol.
5 AﬂTﬁbbv@rleeatea_ BideSyith eﬁeéﬂio@é dodlaitidn bFHE%'b & rgn%trﬁiugn Mﬁ%s pKi

S ny razi 1H-'ndol e 9 2
P“"E"fﬁ%‘ﬁ ?Eﬁ@? a&ew{) nﬁﬁmprﬁ} ééffaﬁz?ffw qnegtrist té‘épiqrndm
nelgo&obglcﬂ stud1es of memory in rats. 1: Behavioral data. Behav. Brain Res. 31, 47-
592- Benzenesudf onyl - 1- met hyl - 4- pi perazi n-1-yl - 1Hi ndol e
9.7 9

| f | - 4- h 1- 1H
n dﬁﬁ‘g gie%ﬁe%irﬁ%? ention has been escn%)edy th re e?ern%ez tlor;:he speagic !
10 emBedithefs tior e heshadd bs uhdetstydd)by4hdsd skilidhy the pitplest 8zricus 1- y

R e R e
trui F«pm‘gar@ scons@bthes inveafigs b ag msnnrn@m%ﬁqatx@wwba j
addpt @ pm:t:ml@:&;tﬁiu&pﬂ@@ﬂﬂ d:‘én@fasdldi}ﬁoﬂ d?é/cﬁ%ﬂ tplr&essnﬁmes skelp

ni mal. niti t he, ob task
seffp e s [icond 9Bt His /st &7 mpa@ﬁsu?*%waﬁuﬂg on
15  arefnteaded t7hewiein ileerscepras theweines appedled Bemipounds wer e
prepared daily and dissolved in physiol ogical saline
and tested at three doses. Admi nistration was al ways
16 March 2007 WD 2004/026831 PCT/ EP2003/ 009969 - 31-
given i.p. (injection volume 1 nL/kg) 60 m nutes
before Ti. Scopol am ne hydrobrom de was injected 30
m nutes after conpound injection. Two equal testing
groups were made of 24 rats and were tested by two
experimenters. The testing order of doses was
determ ned randonly. The experinents were perforned
using a double blind protocol. 5 All rats were treated
once with each dose condition. The object recognition
test was perfornmed as described by Ennaceur, A,
Del acour, J., 1988, A new one-trial test for




neur obi ol ogi cal studies of nmenory in rats. 1. 16 March 2007

Behavi oral data. Behav. Brain Res. 31, 47- 59. Wile
the present invention has been described with

: nce to the specific 10 enbodi nment j t
Woz@ﬁgzuﬁ be understood by those skilled in&{'}ﬁ@%go?@&{gﬁgat
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20

various changes nay be made and equi val ents maybe
substituted without departgng. fromthe  true spirit
and scope of the invention. In addition, many
nodi fi cati ons maybe madeClims adapt a particul ar
situation, material, conposition of matter, process,
process step or steps, to the objective spirit and

1. scope QforhfnAbeBeMrmupvention. Al such
nodi fications. 15 are intended to be within the scope
of the clains appended hereto. ------------ . 16 March
2007 WD 2004/ 026831 RET/ EP2003/009969 - '.. =32
Clainms 1. A conmpound of the fornmula: R2 S(On R N
(ROR I 5 o0r ap tically acceptable salt
thereof, wherein pi —g(@)Sgl -or 2, R is |
optionally substit or dptionally substituted
heteroaryl; 10 RRAS a dptionally substituted
heterocyclyl; R i%§shydro@dn, alkyl, or -C(=0)-Rs,
where R5 is alkylﬁ Qbkoxy, aryl, or aryloxy; and each
R4 is independently hydrogen, hydroxy, cyan, alkyl,
al koxy, thioal kyl, alkylthio, halo, haloalkyl,

or fplkareReeutirally acceptehlesaltshdtenfy car bonyl , 15

whadeky ! car bonyl , al kyl sul fonyl, aryl sul fonyl,
hal oal kyl sul fonyl, am no, al kyl am no, di al kyl am no,
al kyl (ary¥Pen®fo, al kyl ami nocar bonyl ,
al kyl carggnyk gni no, al kyl carbonyl (al kyl ani no),

TR G TR AT GO -
R? is a optionally substituted heterocyclyl;
R’ is hydrogen, alkyl, or ~C(=0)-R’, where R® is alky}, alkoxy, aryl, or
aryloxy; and
each R* is independently hydrogen, hydroxy, cyano, alkyl, alkoxy,
“thioalkyl, alkylthio, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyi,
alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, amino, -
alkylamino, dialkylamino, alkyl{aryl)amino, alkylaminocarbonyl, *
alkylcarbonylamino, alkylcarbonyl(alkylamino), atkylaminosulfonyl,
alkylsulfonylamino or methylenedioxy. |

2 The compound of claim 1,

wherein

nis2; |

R' is optionally substituted aryl or optionally substituted heteroaryl;
R’ is a optionally substituted heterocyclyl;-

R is hydrogen, alkyl;

and

R*is hydrogen.

3. The compound according to Claim 2, wherein R? is optionally substituted

piperazin-1-yl or optionally substituted piperi'din—é-yll. o




20 wherein nis2; R is optionally substitutedi@imlch 2007

or optionally substituted heteroaryl; R is a
optionally substituted heterocyclyl; R3 is hydrogen,

25 and R4 is hydrogen. 3. The co
wo 20lba1. . FW(?IGOMQ

according to Claim2, wherein R- is opt]

substituted piperazin-1-yl or optionally substituted

pi peridin-4-yl. 16 March 2807 WD 2004/ 026831

PCT/ EP2003/ 009969 -33- 4. The conmpound according to
4. Cd ai mTe cminpmﬂidrac&&‘dlhycm‘:lmﬁf P Hhereih-RFlis piferazin-1-y}, 4-

e e R e A

4-vb onpound accord| ng to daim4, wherein R2 is
pi perazin-1-yl, 4- 5 nethylplpera2|n 1-yl or

5. Pi Per itioRofp¥ing £ 9% m 2,
egg rein e.o s rIopa Tocl)—%—gg m}gst [ %r@% %ﬁ%‘/ﬁ? Igla?i
RipssaAn- VYEQIWQT@W% th| enyl. 7. The conpound
according to Caim6, wherein R is thien-2-yl or

6. phenyl Thewbin &dd&c&ﬁ&hﬂﬂﬂdﬂh%?Wﬁ@ﬁelntﬂnlsetq)tl‘@hﬁlﬁfs%éﬁmted

8. The compound "according to

D

_ PhﬁYL?l’,ﬁP?! ?%Pié? PW¥9§fth%)’lphenyl 2, 3- dichl or ophenyl,

10

i5

20

30

2-fl uorophenyl, 2- nethylphenyl
7.2-tri f'll'ha(compmdﬂl)alc@lndmgto Cldm ebnvhm)iml]é fythien®-yl or phenyl

ol Rl RS BETBE IR FRRAIAIE. " T’ compounas

of Aaim2, which are: 15

8. 2- BenZRweempoundyccondipg foctlaiz % whergin Rl i phedg) 213

dicRroRSyHERN Sl YhehyL - IBhdRY], 2 RRRE AR bipreflyl 33 H T ndlo!

br%ﬂ%ewidiréh?lb%ﬂ- benzenesul f onyl ) - 4- pi perazi n-1-yl -1 Hi
ndol e,

9. 2- (2, SriticeMbOlrdt BRREGBN RSN Whireth T 45 KYRLdIEA vPIBP@YIRZI N
-l-yl)-1 H1indol e

02, PeNARESHLE Qb Ll Wicn P! Perazin- 1oyl - 1 ndol e,

zfen(eﬁea‘ullfum)ﬂ-é pignezen byl H-andold) - 4- pi per azi n- 1-yl - 1K i ndol

2 Goen bl bR A P A BB TRRBIET) "1 ber a1

2-(2,3Hdi¢hhatotbenzenesulfonyl)-4-piperazin-1-yl-1H-indole,

2~ (B3 REEAGOSSHeh Ay A e R PY R R BrLv1) - 1

2-benzenesulfonyl-1 -methyl-4-piperazin-1-yl-1H-indole,

* 2-(2-fluoro-benzenesulfonyl)-4-piperazin-1-yl-1H-indole,
_ 2-(toluene-2-sulfonyl)-4-Piperazin-1-yl-1H-indole,
- 2-(2-trifluoromethyl-benzenesulfonyl)-4-piperazin-1-yl-1H-indole,

2-benzenesulfonyl-4-(3,5-dimethyl-piperazin-1-y1)-1H-indole,
2-(3-bromo-benzenesulfonyl)-4-piperazin-1-yl-1H-indole,

2-(thiophene-2-sulfonyl)-4-piperazin-1-yl-1H-indole,

2-(2-fluoro-benzenesulfonyl)-4-(4-methyl-piperazin-1-y1}-1H-indole,

- 2-(2-fluoro-benzenesulfonyl)-1-methyl-4-piperazin-1-yl-1H-indole,
: 2-(3-bromo-benzenesulfonyl)-1-methyl-4-piperazin-1-yl-1H-indole,

2-benzenesulfonyl-4-piperidin-4-yl-1H-indole.

i1. A process for producing-a 2-substituted indole of the formula:




2- (3-brono- benzenesul fonyl ) - 4- pi perazi n- 1-yl - 1Hd RAKLE007
, 25
2- (t hi ophene- 2-sul fonyl) - 4- pi perazi n-1-yl - 1Hi ndol e,

Wo Z(ﬁ'sﬁ% | uor o- benzenesul f onyl .) -4- (4-net hyl ;nj perazi ned-y

i ndol e, _
2-(2-fluoro-benzenesul fonyl) - 1- et hyl - 4- pi per azi n- 1-yl
-1Hi ndol e, -34-

2- (3- brono- benzenesul f onyI% - 1- met hyl - 4- pi perazi n-1-yl -
1H i ndol e, ' o2 :

2- benzenesul f onyl - 4-
process for produci
formula: 16 March PO07
PCT/EPZOOS/OOQQGQOK?//

i peridin-4-yl-1Hindole. 30 11. A
ubstituted i ndole of the

e re (rp

‘wherein nis0, lor2 pi§{1 or 2, R is optionally
substituted aryl 4. 0pti oRAl |y substituted heteroaryl;
R2 is a optional | fR3ubstituted heterocyclyl; R3 is
hydr ogen, al kyl, or -C(:O)I- R5, where R5 is alkyl,
al koxy, aryl, or aryloxy;and 10 each R4 is

- whemakependent | y hydrogen, hydroxy, cyano, al kyl, al koxy,

.t hi oal kyl+ ’soallor‘ﬁl- I thio, halo, haloal kyl, hydroxyal kyl,
nitro, a ]ko’xycafbonyl , al kyl carbonyl, al kyl sul fonyl,
5 aryl sul fpisylor Zhal oal kyl sul fonyl, ami no, al kyl ami no,

: di al kyl agwi:nQ..: a1 : VAR Tac! L,
al Kyl carpir st sl B TL Do B RE RO,
al kyl am'Rqd@;@@lﬁ@ﬁ§11Y,Su1¥5tl&qdﬂ3¢¢ewrf¥)dhyI anino or
met hyl engidj ; ' e ! | 199 ! iy @r @
e S R e A R A
Il wher®rlgsend s a optional |y substituted

10 2 (e) t S I 8 %egjﬂy# is iiﬁgépe?dh%m( M};d?c? géh,g%ﬂ%}%yidgéﬂkﬂaag@iggt i ng
i ndepen Mﬁiyl, arll]%;ﬁ}@;]iahp, gﬂgﬂlf%@&ro%y nitro, aFikoxycarbonyl,
alkylearbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, amino,
alkylamino, dialkylamino, alkyl(aryl}amino, alkylaminocarbonyl,
alkylcarbonylamino, alkylcarbonyl(alkylamino), alkylaminosulfonyl,
15 alkylsulfonylamino or methylenedioxy; -

said process comprising contacting a substituted indole of the formula:
R¥
A\
_ N
(R%), Mgy
o I

wherein R? is a optionally substituted heterocyclyl, optionally protected with a protecting
20 group; R is alkyl or ~C(=0)-R’ each R is independently hydrogen, hydroxy, cyano,
' alkyl, alkoxy, thioalkyl, alkylthio, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, -

alkylcarbonyl, alkylsulfonyl, arylsulfonyl, haloalkylsulfonyl, amino, alkylamino,

" dialkylamino, alkyl(aryl)amino, alkylaminocarbonyl, alkylcarbonylamino,
alkylcarbonyl(alkylamino), alkylaminosulfonyl, alkylsulfonylamino or methylenedioxy,

25 gptionally protected with a protecting group, |
' (@) witha basf,.t‘o produce a deprotonated indole; and
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15

20

al kyl, al koxy, thioal kyl, alkylthio, halo, hal og§K¥keh 2007

hydr oxyal kyl , nitro, al koxycarbonyl, alkyl carbonyl,

al kyl sul fonyl, aryl sul fonyl, hal oal kyl sul fonyl, am no,
WO 2004k6dsaami no, di al kyl am no, al kyl (aryl ) amp®mEr2003/609969

al kyl am nocar bonyl , al kyl car bonyl am no,

al kyl car bonyl (al kyl am no), _al kyl am nosul f onyl ,

al | cyl sul fonyl am no or netﬁ?Fenedioxy, 25 optionally

protecied wth C ase to

pr oducgja depr 8&8‘?’!‘5‘53& dfe %l“gteg gﬁele%&muf{?py%@@g agepiryt
the HomB 26891 FPCTI PP DAl Q) SH6Rsul Bl 2g6n0 6f the firmalal Kles-5—R}
to PEJULL ?Qﬂfs g&dn%}% & Ofmettlérwlsul f onyI ating agent of the

ornu I's halide, or a dISU|fIde
agent of the formula:RRI-S-S-R  to produce
2-substituted indoleq he formJIa Rr S(O RJ N
(RA)p Ra 5 111 (i &yy OX|d|Z|ngthe sul fur
' I Zi ad YRoptional I'y removing
the protecting gropfy, t0 prNoduce the 2- substituted

i ndol e of fornmula I.7*12. m process of Claim1ll,
wherein Y is fluorine. toyk3. A pharmaceutical-
conposj.tion conprising a therapeutically effective
anmount (“’ of a € ﬁxlh‘éfg‘BPHS B m]ﬁamth of ogflgingagent;and 0;

one o oo 2“61*"*‘*5‘*‘%‘;”“8?&2‘35‘?2%? Eflohp B progidhghe of
S“Wfﬁﬁﬁ?déeﬁ %ffgrﬁnrr'g lumadl canent for the treatnent or

prevention of a disease state that is alleviated by

125- HT6 Thegootestos Clairth 11,5vherbheY dfieordfe. cl ai m 14, wherein
the di sease state conprises disorders of the CNS. 16.

The us wh the dj seas
13. conpr | 4§ ﬁ;glé%gh%% éognposm% rg%rﬁ}ngﬁqg ﬁfaily e%fectwe amount
of gegmpesisf offsrmule pfﬂ@!gl ttl mmnslmpﬂmemmb,mycemasm calgiess,

attention deficit disorder, Parkinson's disease,

14. ea;g OLIL@.? Iféﬁ&%éocﬁtngfrg%:%r?du‘ﬁ Elsocﬁ"aﬁ}' c}@%ﬁ%‘lﬂ‘ﬁr the b [’?&%ﬁtﬁe offd

amention %tf%ﬁ@@i&é’é PEventien ewwﬁgegltaﬂhstos déwzatnﬂ by hélT6
agdha®d roi ntestinal. 18. The use of claim 14 wherein the
di sease state conprises obesity.

15. The use of claim 14, wherein the disease state comprises disorders of the
CNS.
1s. The use of Claim 15, wherein the disease state comprises psychoses,

schizophrenia, manic depressions, neurological disorders, memory disorders, attention
deficit disorder, Parkinson’s disease, amyotrophic fateral scleroms, Alzheimer’s disease

and Huntmcrton s disease,

17. The use of claim 14 wherein the disease state comprises disorder of the
" gastrointestinal,
18 The use of claim 14 wherein the disease state comprises obesity.




