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_ While many 5-hydroxytryptamine modulators have been disclosed, there continues
to be a need for compounds that are useful for modulating 5-HT2, 5-HT6 and other 5-
“HT receptors. ‘

In one aspect, there is provided (i) a compound of the formula I:



R6 CN aOR3 RAN R5 R7 or a pharmaceutically
acceptable salt or prodrug thereof, wherein: msfrom
0to3; 5 nisfronDto2; each R is independently

hydr ogen, hal o, al kyl, hal oal kyl, hydroxy,

WOQ%%%%§%IkyI nitro, al koxy, cyan, NRaRbﬁgTE££%£J§§n
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NRaRb, SCOZ-NR*Rb, -N(Ra)-C(=0
or-C(=0-Ra, where each of -Ra and Rb is independently
hydrogen or alkyl, or two of R may form an al kyl ene
or 10 al kyl ene dloxy groqﬁgFRQ IS O flonally

substituted aryl or optionaPixy. s -ssgnuted het er oaryl ;
R3 is hydrogen or alkyl; p AlorX3;: R5, R6, R7 and
R$ each i ndependently isRﬁys. or al kyl, or one of

R5 and 15 R6 together one 0\ K7 and R$ and the
at oms t her ebet weenRma m a heﬂ%rocycllc ring of 4
to 7 menbers, or R7 an together with their shared

nitrogen may forma hBterocyclic ring of 5 to 7
menbers, 20 Fur ther exanple enbodinents provide:

N Do RE e B bR O oy 1 0

hydrogen; RZ is optionally substituted aryl; R3 is
hyd™5§€®: or alkyl; pis 2 or 3; and R5, R6, R7 and Rs

.each i ndependently is hydrogen or al kyl, or one of R5

and R6 m5s ftaag@tolser with one of R7 and Rs and the atons
t her ebet ween may form a

nisfrom0to2;

~ eachR'is independently hydrogen, halo, alkyl, haloatkyl, hydroxy,
heteroalkyl, nitro, alkoxy, cyano, ~NR*R®, —5(0),~R?, —~C(=0)-NR"R®,
—$0;-NR'R®, -N(R®)-C(=0}-R", or ~C(=0)~R’, where each of R* and R® is

-independently hydrogen or alkyl, or two of R' may form an alkylene or
alkylene dioxy group;

R’ is optionally substituted ary} or optionally substituted heteroaryl;
R’ is hydrogen or alkyl;
pis2or3;

R’, R%, R” and R® each independently is hydrogen or alkyl, or one of R® and
- R® together with one of R” and R® and the atoms therebetween may form a
hetérocyclic ring of 4 to 7 members, or R’ and R together with their shared

nifrogen may form a heterocyclic ring of 5 to 7 memberss

5 Fuﬁhcr example rembodiments‘provide:
(ii) T,hg compound of (i), wherein
mis(;

nisGor2;
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mtrogen may form a pyrrolidin-1-yl.

heterocyclic ring of 4 to 7 nenbers, or R7 and Rs
together with their shared nitrogen may forma

het erocyclic ring of 5 to 7 menber. 10 (iii) The
conmpound of (ii), wherein Rz is optionally substituted

wpbhenysbiss RS and R6 together with one of RgnsahssRssand

t he nitrogen atons therebetween nmay forma

azetidi n- pyrrolidin- 2-?1 or piperidin-4-yl; or
R7 and R@ ]%gﬁg ber with their shared nitrogen may
forma pyrr I'n-1-y1l. 15 (iv) The conpound of (ii),
wher ei n i S. 2-hal opheny alophe 4- hal ophenyl ,
2,3-dihé§2% éﬂ??wfﬁmﬁﬂﬁgwa BﬁﬁEHV%?HQT Ki hal ophenyi ,
2, 5-di hal ophenyl, 3, 5-di hal ophenyl, 2-al koxyphenyl,
3- aIkoxwphény3aﬂdalkoxyphenyl 2,3-dialkoxypheny|,

2, 4- di al koxyphenyl , 3, 4- dlalkoxyphenyl

20 5- gluﬁl RRYRNEERF eacindepeRdddtipds hﬁ W 6f‘m<yl o& ¥de of R®and R
2, gpdl c %Pbg}ﬁéﬂé%%ewgfmég ER‘%%? ﬁ,lﬂ ﬁ?r een n}éy forma

2- f | uor dysteeeydlic rifg 6fl4uo¥ opibeaylor Romd RS ngtthawqhhleaﬁwhared
(Vi) The;eQepa §Iggh&E% %gyﬁ; mpound i's of
the fornul a %?wfRz S§€5 RQ%Eggﬁ%h%g%9R7/ R5 | a
wherein m n, p, R, R, R3, R5, R6, R and Rs are as
defined in (i). (vii) The conpound of (vi), wherein
said conpound is of the fornula WO 2004/ 050085

PCT/ 5%21%%&&%%33 Bf (i ),‘%vhéﬁn)ri"is ogh ;@s\ﬁ@?utﬁgzh% lg%}d R®

mgeglpremggon@ efR'sed R, q:pd(thg mtrogen atoms therebetween may form a
azetidin-3-yl, pyrrolidin-2-yl or piperidin-4-yl; or R” and R® together w1th theu- shared

(iv) The compound of (ii), wherein R* is 2-halophenyl, 3-halopheny, 4-halophenyl,
2,3-dihalophenyl, 2,4-dihalophenyl, 3,4-dihalophenyl, 2,5-dihalophenyl,
3,5-dihalophenyl, 2-alkoxyphenyl, 3-alkoxypheny, 4-alkoxyphenyl, 2,3-dialkoxyphenyl, .

2,4-dialkoxyphenyl, 3,4-dialkoxyphenyl, 3,5-dialkoxyphenyl, or 2,5-dialkoxyphenyl.

(v) The compound of (iv), wherein R? is 4-chlorophenyl, 2,3-dichlorophenyl, 2-

chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, or 2-methoxyphenyl.

(vi) The compound of (i), wherein said compound is of the formula

R’ R
R) é(o)n

N
8 3
N-Cs
/
R R

Ia
wherein m, n, p, R, R% R?, R%, RS, R” and R® are as defined in (i).

(vii) The compound of (vi), wherein said compound is of the formula
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gis fromOto 4; and 5 each RO is independently

hydr ogen, hal o, al kyl, hal oal kyl or al koxy. (viii)
The conpound of (vii), wherein said conmpound is of the
formula 0 11 u (RA)g (R)mN Rs R p R3 N ( \,'

R/ Ks a2 whereini m p, R, R3, R5, R6, R7 and R8

WQR084050088ef i ned in (i); 10 gi sfrom Ot 04;PCARE28HIRTR

i s i ndependent!|y hydrogen, _hal o, al kyl, hal oal kyl or
al koxy. (ix) The conpound of (vii), wherein said
conpound is of the_fornmula VW 2004/ 050085

PCT/ EP2003/ 013372 RJ5. (Rm O N / R, ROR\
(Rs)q P R71 R6 |a3 YR RI, R R5, R6, R7
and Rs are as define i7;99g77s fromOto 4; and 5

each R9 is independent]y h¥}drogen, halo, alkyl,
hal oal kyl or al kgxy.®R ®x) e conpound of (i), wherein
said compound is he formula 7 R5

R’ R’ Ial
wherein:

m, p, R, R% R, R®, R” and R® are as defined in (i);

qis from 0 to 4; and

each R’ is independently hydrogen, halo, alkyl, haloalkyl or alkoxy.

(viii) The compound of (vii), wherein said compound is of the formula

Oj,’ R,
R ‘S@
N\
N
Rs\ Rso R
w{ﬁ
/
R R

fa2

wherein:

m, p, RY, R%, R%, RS, R and R® are as defined in (i);

qisfrom0to4; and

each R’ is independently hydrogen, halo, alkyl, haloalkyl or alkoxy.

(ix) The compound of {vii), wherein said compound is of the formula



RRN Rsi R OR SO, (R)Ym\ N "3 RIb wherein

m n, p, R, R, R3, R5, R6, R7 and Rs are as defined

in (i). (xi) The conpound of (i), wherein said

compound is of the formula R7 RSB 6Nd RR6 O O-(RO 5

R7)m\ 10N x 3 10 RIbi whereint m p, R, R3, RS,
WRHMERNSENd RS are as defined in (i); WOEEAERO¥UEREL

PCT/ EP2003/ 013372 -6- gi sfrsam O 04; and each RI is

i ndependent |y hydrogen, hal o, al kyl, hal oal kyl or

al koxy. ()di) The c(ﬂrfgpound of (xi), wherein said

conmpound is of the forhy . sﬁ)N4t~ Os RRs O

O—~I1 - (R)qg / | (R~ NN 5—g
\
RS\‘N RO R3 (Rg)ﬁ!

R R {a3

wherein:
m, p, R, R%, R, RS, R” and R® are as defined in i)
qis from 0 to 4; and
5 each R’ is independently hydrogen, halo, alkyl, haloaikyl or alkoxy.

(%) The compound of (i), wherein said compound is of the formula

R KR
N
87
R Rs 0 '32
1 5(0},
R}
) N
3
R Ib

wherein m, n, p, R', R%, R?, R%, RS, R’ and R® are as defined in (i).

(xi} The compound of (i), wherein said compound is of the formula

5

7

iy

RB/ 6
@] O
R I R,
)
GOF )
. . N
. \ g .
10 R Ibi

wherein;

m, p, RY, R%, R%, R%, R’ and R® are as defined in (i);
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R162 5 whereint m p, R, R3, R5, R6, R and Rs are
as defined in (i); gis fromOto 4; and each R9 is

i ndependent |y hydrogen, hal o, al kyl, hal oal kyl or

al koxy. ()iii) The compound of ()d), wherein said
conpound is of the formula R7 Rs Rs~-NOO (R1)m\ | 1

WOoHREBSH 10 \ (R a 163 wherein: in, p,POWEP20MSNI3IE

R6, R and Rs are as definedgin (i); gisfromQ o4,
and each RO is independently hydrogen, halo, alkyl,
hal oal kyl @i framRex¥.and15 WO 2004/ 050085

PCT/ EP2003/ 013372 -7 (xiv) The conmpound of (i) to

() ni), whehei I iSaddeRRAMBAY t
3 Phenylsulfan;l fgfz pyrrgﬁﬁgfﬁé h&ﬁlggaoly?¥%fgindo
3 Beé %ne

St of () whesein s2id commound i pf the RERYR ) - 11+ i nd
ol e;

3- (3- Chl or o- benzengsul frgnyl ) - 7- (2- pyrrol i di n-1-yl-et ho
Xy)-1Hindole; 5 gghﬁ | oro- enzenesulfonyl) 7-(2-pyr
ol idin-1-yl-ethoxgy*- CF (R)

3-(2,3-D chl or o- benzerf® 2- pyrrolldln I -yl -
et hoxy) - 1H-i ndol e;

3- (2- Chl or o- benzeqaﬁ
xy) -1 Hi ndol e;

3-(3, 4-Di chl oro- benzenesulfo@yl) 7-(2-pyrrohdin-1-yl-e
t hoxy) - 1H-i ndol e; Ib2

3-(2- Fl uoro-benzenesul fonyl )-7-(2-pyrrolidin-1-yl-etho
Xy) - 1H i nel@bmin: 10

3- (3- Fl uor o- benzenesul fonyl )-7-(2-pyrrolidin-I|-yl-etho

Xy) - 1H-|ﬂﬁpkj L RS RS RS, RV 8
3. (3- Met hox benzPénIééﬁl PR P 2AEBdin (161 i di n-1-y1 - et h

Oxy) - 1k 293 om0t04 and

-(2-pyrrolidin-1-yl-etho

each R’ is independently hydrogen, halo, alkyl, haloalky] or alkoxy.

(xiif) The compound of (xi), wherein said compound is of the formula

Ry R

N
8
R RS O

8]
1 0
R :
(R,
Ib3

wherein:
- m, p, RLRE RP, RE, R and R® are as defined in (i)
qisfrom0to4; and

each R?is independently hydrogen, halo, alkyl, haloalkyl or alkoxy.



3- (2- Met hoxy- benzenesul fonyl )-7-(2-pyrrolidin-1-yl-eth
oxy) - 1Hi ndol e;

[ 2- (3-Benzenesul fonyl -1 H i ndol - 7-yl oxy) - et hyl ] - di net hy
| - am ne;

w%%ﬂ;ﬂ%—g{(ﬁ- Met hoxy- benzenesul fonyl ) - 1H-i ndol - 7- yl oxy] - et
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tret hyl - ami ne; 15 PCT/EP2003/013372
{2-[3-(2-Fluoro-benzenesul fopyl )-1H i ndol - 7-yl oxy] -eth
yl }-di met hyl - am ne;
{ 2- [ $xip)’Thelceropanat efid)en ésiil Flmnmit $aid doknipovd@lis sélestédiarg:] - et
hyl } - met hyl - am ne;
[ 2- ( 3-HBemtamasLy (PP ottt 1AL @loxyf 1YL Q4N - et hyl | - met hyl -
am ne;
2- (S BenzgnaRiL L PO ALBRL Wabbh 1BRhaS ) | &) -et ]

S)-3-(2-Fl uoro-benzenesul f onyl ) - 7- rrolidin-2-yl nmet
§102<y '-(é'ﬁhﬁﬁ‘b‘g@é’:’ﬂeﬂ#‘)nﬂ)ﬂ'(%PYﬂo idizl-l-Y}-(egl%XY)- 1H-indole; Y

3- Benzenesul fonyl - 7- (pi peri di n-4-yl oxy) - 1H-i ndol e;
[ 2- ( 2-(Bé&hbenbowireonfyhyl}-H2-pydolidid-1y4-etysy) @ Htiyddle; met hyl -
am ne;

[ 2- ( 3{Benianssvbdanlifohit-7- (R ban i ¥hoSh N hadigt hy! -

am ne;

3-(2:9s A chloro-henze | fonyl)-7-(2-pyrral idin-1-yl-
et hoi% Chisp-f %ﬁ“&?‘ﬁ}éﬁﬁ%@ﬂﬁgﬁ%@“ﬁ%’%}%ﬁ%&%ﬁ3372 8
2- Benzenesul fonyl - 4-(2-pyrrolidin-1-yl-ethoxy)-1Hindo
| e: 3-(3:4-Dichloro-bénzenesulfonyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1H-indole;

4- (Azeti di n- 3-yl met hoxy) - 2- benzenesul fonyl - | H i ndol e;

and 3-£2-FlBerprbebdenatifonyB 1z pesoldidnyl-dthoxk)-1H-indole;
H i ndol - 7-yl oxy] -ethyl am ne.

1-( 23-FJ-Pl%ﬂé}:ﬂaﬁi&ﬁéﬂl?o%ybf?QE*k&%LfﬂﬁugI_Qﬂ.éM%@?fsf%}%ﬁ%; 2a- aza-

acenapbt hyl en- 3-yl am ne r’asp e are

pr ovj .5 (xv) A pro for_ producjng. a supstituted
i nd o#geg%%'ﬁﬁél?eg%ﬁ’?ﬁs OTYQ%géﬁTISI&‘ﬁ‘i"ﬁ@ﬂ%‘h"’TY héerolsnpound
of the formula: (Rm s I \ RN * O RB NRs R7 f
wher E{ZMethpxysbenzespulionyd-73(2-rymolatie b-yRethéxy)-i Hdmeolen dent | y
hydr ogen, hal o, al kyl, hal oal kyl, hydroxy,

St
{2-[3-(2-Methoxy-benzenesulfonyl)-1H-indol-7-yloxy]-ethyl}-dimethyl-amine;
{2-[3—(2-Fluoro-benzenesulfonyl)-1H—ind01~7-yloxy]—etl'tyl}-dimethyi-amine;
{2-[3-(2-Fluoro-benzenesulfonyl)-1H-indol-7-yloxy{]-ethyl}-methyl-amine;
[2—(3-Benzenesulfoﬁyl—1H-indol—7-yloxy)-ethyl] -methyl-amine;
2-(3-Benzenesulfonyl-1-methyl-1H-indol-7-yloxy)-ethyl]-methyl- amine;
(8)-3-(2-Fluoro-benzenesulfonyl)-7-(pyrrolidin-2-ylmethoxy)-1H-indole;

3-Benzenesulfonyl-7-(piperidin-4-yloxy)-1H-indole;
[2-(2-Benzenesulfonyl-1H-indol-4-yloxy)-ethyl]-methyl-amine;
[2-(2-Benzenesulfonyl- 1H-indol-7-yloxy)-ethyl]-methyl-amine;

3-(2,5-Dichloro-benzenesulfonyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1H-indole;
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C(=0-Rb, or -C(=0O)-Ra, where each of Ra and Rb is
i ndependently hydrogen or X71; R3 is hydrogen or
al kyl; and: 15 pis2or3; R5, R6, R7 and R8 each

wo%g,%g dently i s hydrogen or alkyl, or E;gIEg{U%J@Enqu

together with one of R and R8 and
therebetvveen rmyforma heterocyclic ring of 4 to 7
menbers, and R8_together with their shared
i tF&@%ﬂ%ﬂ@nﬂo‘% pylitiarlodylrne-1H-delsf 5 to 7
menbers; 20 WO 2004/ 050085 PCT/ EP2003/ 013372 -9 with
a dHmeﬁﬂidé—}&hethm)—flfhemmhaulmy&%irﬁalemer ein R is
optionally substituted aryl or optionally substituted

het gpar Mh@ro%@nﬂéﬁ@ﬁiﬁﬁa?l)-@ﬂsﬁihcﬁ@%éﬁ &Qﬂgrﬂﬁl@ e conpound
of the formula: (le RAN Rs R7 h;-

andﬁ2 hg)) Ez'e:‘%@s%g r%{fl)%)sil zd!rgg 9 _suI fanyir ated indole
Ut Adot & B FHaPH Brlenrb-samizg
éjnﬁp[&? cﬁsﬂérj ‘Wa‘F I\I*OR3 R R7 1; whereinn
| S

XV} process for producma a substituted indole, comprising;

(a) contacting an indole compound of the formula:

ety

R\\N 5 R

wherein:
mis from 0to3;

each R' is independently hydrogen, halo, alkyl, haloalkyl, hydroxy, heteroalkyl,
nitro, alkoxy, cyano, -NR*R®, —5(0)R?, ~C(=0)-NR*R?, -SO,—NR*RP, ~N(R*)~-
C(:O)—-Rb, or —C{=0)-R?, where each of R* and R? is independently hydrogen or
alkyl;

R’ is hydrogen or alkyl; and:
pis2or 3§

R’, R%, R and R’ each independently is hydrogen or alkyl, or one of R® and R®
together with one of R’ and R? and the atoms therebetween may form a
heterocyclic ring of 4 to 7 members, or R” and R® together with their shared

nitrogen may form a heterocydlic ring of 5 to 7 members;-



(xvi) A pharmaceutical conposition conprising an

ef fective anount of the 10 conpound as defined in (i)

above in adm xture with a pharmaceutically acceptabl e

carrier. (xvii) Use of one or nore conpounds of any
WO RHEM036 xi v) for the manufacture of a nBAIERMSMHEI3T20r

the treatnment or prevention_gf a central nervous

system di sease state. |In another exanple enbodi nent,

t her evitha dpulfidé efekk fofmuld R1-9-S R erhereia ROfs obﬁdﬂaﬂ)) subyﬂﬂﬁé&irﬂ

t &eo gbr?‘aﬁf&%stﬁﬁt@é Eeterga el.é Ct uge af ol gﬁ%ﬁ 8{2@% c%tgpound of the

eni a QD SRy
d®§6ﬂ§ers nmenory dlsorders attention 15 deficit
di sorder, Parkinson's disease anyotrophic latera
sclerosis Al zhei mer' s di sease = and_Huntington's
di sease. I n another aspedR),there i g provided: (xix)
Use of one or nore conpound &f gy %i) to (xiv) for
the manufacture of a nedjcp Pr the treatnent of
prevention of a dlsorderRof € gHstrointestinal tract
Di scl osed are pharnace conpgsi tions and net hods
of 20 treatnent of sﬁgje ts suffering fromcentral

nervous system di seasgs and 5 WO 2004/ 050085
PCT/ EP20031013372 -10 hydr oxyt r ypt arhs ped
receptor-nedi ated conditions generally, and for

5 treathyent ogﬁoraumwlﬁa thé Sl hSldtetindd oGRS IEO) fbafkdaal

&?gtf 3 r's. These and ot her obj ects and
it % the invention will be made clear in the

follow ng detail ed description. Unless otherw se
stated, the followi ng ter Eﬁ used i n g#is Application,
including the 5 specif| mon_and

%6;)%, have the
definitions given bel ow N i) Ao'bd that, as
used in the speC|f|cat|g§ ;1§

the singular fornms "a" n, /~dna

he appended cl ai ns,
Nthe" include
plural referents es contexiidclearly dictates
ot herw se. "Agonist” Nef s to a conmpound t hat
enhances t he act|V|ty of anot her conpound or receptor
site. 10 "Al kyl" nean§ a nonoval ent |indar or branched
saturated hydrocarbon nnlety, consi sting solely of
car b@gereadlishywep ogen at ons, having fromone to twel ve
carbon atons. "Lower aIkyI refers to an aIkyI group
s X C pr.ef er a one our
oo O30 A BB Rl e S orRo g v HEph B
10 @inpdual at §hde8Gh il? abdRL i ¥imixt@eWilh a ﬂfaﬂﬁﬂdeuﬁéa’i@&&%ﬁble carrier.
i sobutyl, sec-butyl, tert-butyl, pentyl n- hexyl ,

0 Ct Whevii) ‘d}@éj&%ﬁé or mkote @Jiﬁpc;ufl@s df laK‘F('l) ) &Jﬁﬂrqﬂ@maﬂﬁﬁﬂﬁe &Fa

ear SP Hlated di val'ent hx rocar bon radica one
or the treatiment or prevention of a central nervous svstem cmease state.

fns 1%:%
. ‘another example embodiment, there is provided:
(xviii) The use of (xvii), wherein the disease state is selected from psychoses,

schizophrenia, manic depressions, neurological disorders, memory disorders, attention
15  deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease

and Huntington’s disease.

In another aspect, there is pr0v1ded
(xix) Use of one or more compound of any (i) to (xiv) for the manufacture of 2

medicament for the treatment of prevention of a disorder of the gastrointestinal tract.

Disclosed are pharmaceutical compositions and methods of

20 treatment of subjects suffering from central nervous system diseases and 5-
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carbon atons or a branched saturated dival ent

hydr ocarbon radi cal of three to six carbon atons,
e.g., methylene, ethylene, 2,2-dinethylethylene,
propyl ene, 2-nethyl propyl ene, butyl ene,

2, 2-di net hyl butyl ene, pentyl ene, and the |ike. 20

WO N00008RHe di oxy" means a di val ent radi cHCTER20pHHE3372

formula -OR O wherein Rig. alkylene as defined

herei n. Al kyl ene di oxy includes nethyl ene di oxy,

ggdryzm?amm Equtoranﬁﬂidtdde:ohc_liﬁms génétallpxyd foE&&nﬁer_ﬁ ofeabjedty
bR bQ LA o R @% . j $3
ef?i n%d hg rern. ar?ﬁ e%E%Ha 8_1)133?/(1 O%Iﬁr g%’?%ism?g%ﬁ & of

inveption gl be mpderciser in the folleyingdetailed desciptivnxy |

i sopropoxy, and the |like. "Optionally substituted",

y\,h ;1 %Unlase dﬂjeq?zisamﬂ; E&ghlmmﬂgi tfrhf El&ﬂ)’ﬂ this ?@ﬁﬁﬁg‘#ﬁ; ?ncluding the

SSHERERR i have BB M el VP IR Bl st

1ibs thetifitetion soddlegepradse dlajmaithetsingrler forst“gyfan,” and “the”

siehdt pllutiBhtefentsRORE WeABh ik QRAT Uictd:WthestRST i tuent s

sel ected fromal kyl, cycloal Kyl, cycl oal kyl al kyl,

het er,gal.ky I | Kyl 0 hal o, .nitro, .cyano,
nyar ang sy S e BTl b ot Bt o
HiceRi@si-ani no, hal oal kyl, hal oal koxy, heteroal kyl,

-COR (where R is hydrogen, alkyl, phenyl or
pherfllal”ydhns a-rfdavaiing hineeX ¥oBrdndhed sLubtell Bydioeaitdh a@Rky,

R ' 2004/ 050085
a3k e ecallan Sy el ontCh i ol ins K gl caghon
aiprey| “Lowerdlk)” referiipdn allpdgroun okgte to sy aitoalatopds, preferably one
EshRalbkY bk Vilxampld A oupPRaRYE Btk nbt liRiked 8, G ',)Rr}

RaRb. (where .n_1s, an.infeger fromO to 5, R~ .an
S e Y ORGPy 1 B e Do T Tt Aot

-ardghelikedependent |y of each other, hydrogen, alkyl

cycl oal kyl, cycloal kyl al kyl, phenyl or phenyl al kyl).
ThesRugtead Bl RO Sanfeda BN Bydocaltdd redEIHRELAE s US e

ring systemcontaining 0 to 3  heteroatons. used

- oy atamsog Aprapched sepsted dipeng bdrosarkpy jpdiseliof three ta S¥caglionh

@by k.g., methpleneCatiime, 0L2- ditneyiythyleddoire ey, Bymahyhhropyi@ans

I£al. Ra-Ro-, where Ra 1§ .a.heterocyclyl group as
%%I?%g%?ﬁgggwﬁggﬁH*H%%ﬂ%E”%%FF@g%||y substituted, and
Rb i.s _an al] kyl ene group as defined 10 herein.

" Het BFBesedigy oreans sdizient sdicalf g formulacO-Rufe wbermin Ris o
digjleae aiBhed he@ing Ulkylase dedyfinthdes MEthfbde @Y, fH¥ne dioxy,
optiqnally be substituted. "Heterocyclyloxy” includes,
%y way ‘of exanple, piperidin-4-yl-oxy,

pi peridin-3-yl-oxy, pyrrolidin-3-yl-oxy, and the liKke.
" Het Qe Begrs a mojatnths i “réddreidl” iRa-aiglrpictyher
dBfinédsherbirl) FQHNIGYE Alidxy SHORMB: iAdude, but are not limited to, methoxy,

ethoxy, isopropoxy, and the like,

"Optionally substituted", when used in association with "aryl", phenyl", "heteroaryl®
or "heterocyclyl', means an aryl, phenyl, heteroaryl or heterocyclyl which is optionally
substituted independently with one to four substituents, preferably one or two

substituents selected from alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl,
halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino,

 haloatkyl, haloalkoxy, heteroalkyl, -COR (where R is hydrogen, alkyl, phenyl or

phenylalkyl, -(CR'R”);,-COOR (where n is ant integer from 0 to 5, R’ and R” are
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15 defined herein and maybe optionally substituted,
and Rb is an al kyl ene group as defined herein.
"Het erocycl yl al kyl oxy' includes, byway of exanple,
pyrrolidin-1-yl-nethoxy pyrrolidin-2-yl-nmethoxy,
yrrolidin-3-yl-nmethoxy, pyrrolidin- 1-yl-ethoxy,
g?W#@WWﬁln 2- yl -ethoxy, pyrrolidin-3-y|PCIERH3/013372
pyrrolidin-I-yl-propyl oxy, gyrrolidin-2-yl-propyloxy,
pyrrolidin-3-yl-propyl oxy,
plyxdepeﬂldedﬂ;rby&mgérr dr&b:plr AiayH iO¥rogen, alkyl, cycloalkyl, cycloalkylalkyl,

p‘%ﬁ??’g lﬂi“@’r o1 Z%ﬁ E‘?ﬁ%@%ﬂf{bémﬁ? P Hin EtegenfomBioloky

e IS e
rliydtoges, @kyl,yﬁvdceﬂ% soyloalisflqlen iptléntybor Phytylaliy N ORbese
pduBsﬁ:lrtdegis ofr for:lm é/ X t@it i dbered FRES rlu‘gl sphEent coﬂamﬁfg%g koxy,

eridin opyl ox
3? Beé‘?ﬂfod‘?sn i‘hﬂzﬂ% rigg Jﬁ%%&%impm@ébq ooptipreallyl substitysedysigh Do,
pixpayintiondkekyy| - 1 sopr opyl oxy,
pi peridine-3-yl-isopropyl oxy, piperidine-2-yl 25

i sop "I@&M-B&&Mallqﬁ" rﬂ@aﬁk Qfa@ﬁal ii RL-ig %Qﬂetgﬁr%};cw Lgroup as

perazi n-
5leB Rt a3 s Bronsanaly g wiad nd By b o goup s defined
nmpﬁwa2|n 1-yl -propyl oxy, piperazin-2-yl-propyl oxy,
pi perazin-1-yl -isopropyl oxy,

pip ef}?e%ér&ga{/l&bf" SOR% CRYAREH. wh@l%%{‘ d h?kﬁl%)c(}}d}rf qu&p 12 3dned

Zet i d et hox azet"I
seiafl ap eRfonalipbe pRbRytnted Hetewgrrelyincy inddeohoyway of xammie
igieridiali4nyl-bxy bipeidi®Byl-oBNehrioli@in 5L Ry, 204 thilgteer oal kyl

means an al kyl radical as deflned hereln with one, two
T t t d f
Ot Hoor MR EESs LRI RERIBN e B3 SRR Syl Bup as
defBWfl berig apd may hjoptonafpsubsiiteted nadf, inep alltylene grbwep a9 difived
(héreﬁt Eﬁ&?df?ﬂbﬂaﬂ@fox?hﬂclud&@b?%%fléﬂm @ﬁ’j’rﬁ)ﬁ!ﬂm'ﬁﬂ%ﬂgh a
ql %t f the Egag ? radi.ca
g“? %ﬁ’e e AR Ol Al s T 1132317@0& IET%{!dR’y?
@ha thdlmwl-ﬂh@wpmhwﬂ yl-aroplloxyapyatokiting2- Yi propyloxy,
e 125“5%*&%‘8&%33’ B A L L et
31 kfrisopropylors BiPREdine4- Rlymeth%ﬁf?ynlpeé?ﬂm&ﬁafi RpthoiR | s
bip@hﬁdimnyl-rﬁétkaédy, p:p‘e)‘ﬁin@ﬂl-ﬁ-)ﬂethoﬁ% Bipeadile g@f akHeod], pipRfidihe-3-
r?e

L U
BWF%%W(HJWM@@MM -24yk-prop@dxy, pbdﬁyﬂnﬁ lqy-pf@ﬁbjgyl

l'18 rdine- e-
?%5%16&?4 491 @Hﬁyszy, F@E Yi @%%L@degio%@g%% A7)
%Pgaep@@e—lg EP@P Wsr?étrema@-l Yld?et@xwmemm-z -yl-
ﬁleﬂlyx:}*l; piysrediniy-yl-etBoxy; pipdayzth- P- &F,}ﬂlperagin J'K%Bf))fﬁk)hyl

t t h I kyl "
ﬁlgans -a“)%%ﬁ{:i‘é%y %Fer{%neyﬂ ﬁ%ﬁ%ﬁaé" vﬁ]wésf’ ?ﬁ"’%d
fstidin-8-yl-psthhxs pzgtdin-3ai- e@abwyazem:lael ethexy, daizidi-Iyl- and R

InSthatylhr@Ie) JBethly] ARMIDENE | koxy" or
"Am noal kyl oxy" neans a radlca of the formul a

Ra Rb‘ﬁ'e&oalgyl means an alkyl radical as defined herein with one, two or three
substituents independently selected from -OR?, -NR°R’, and -§( O)pR® (where nisan

integer from 0 to 2 ), with the understanding that the point of attachment of the
heteroalkyl radical is through a carbon atom of the heteroalkyl radical. R* is hydrogen,
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where Ra and Rb are hydrogen or al kyl as defined
herein, and R is al kylene as defined herein.

" Am noal koxy" i ncludes, by way of exanple,

am noet hoxy, am nopropyl oxy, N nethyl am noet hoxy,

N- et hyl am noet hoxy, N propylam noethoxy, N is
%B@Ianinoethoxy, N, N- di met hyl ani nodtdR@R3p03/013372

N- met hyl - N- et hyl am noet hoxy 3 N
nmet hyl - N- pr opyl am noet hoxy,

Itk tilalphlif-oy eyl arfl, anbdhakokycatboblyl, aryioxycarbonyl
mm@mm&dﬂ e%a@auégg ﬂ%“%ﬂ 'ikb@sfhyﬁ%'g%',“alﬂﬁ

N-'i sopr opy

quﬁaawlpqﬂabwb?ﬁ et %Wydrquu, dlml m@wdemlkwbeﬂfﬁmﬂa
ardlyh pkeiay, ar%xyﬁﬁbcmﬂ m&%fa@ﬂﬁ&%xr dizellglcarbamo

A S iRk gt R R a&%@&ﬂ%ﬁéﬂﬁ%ﬂ' e,

Evivetaliyl, ariino.gidmptatiylamine dl[aﬂd%}'hmyno, or hydroxyalkyl. Representatlve

I&cr@? réééc{ug%{n%ﬁgﬁﬁl’o@é? %2&5;&@'\%%1%%; Hmlﬁhﬁﬁ{qﬂ%pb Spigyet

N- et hyl - N-i sopropyl am nopr opyl oxy, N, N-

dipﬂ@@wh@ﬂwﬁn@mmpwﬂmﬂpfwwﬂ&mﬂmﬁmmwR@y&&HRn?ﬂmbgyloxy,
NQiSO oxy,

ﬁfel%%pmwdem heﬁjn%dﬁk%@n%f QDL

[ am’nol sopr opy am noi s opr opyl oxy,

N dﬁﬁﬁwﬁéﬂ? 4 %%%%@%ﬁ%%ﬁnysmrmﬂme@mm RENE-O-

whéry Roanid 85 aﬁdlpdrom looallgy] as defined herein, and R® is alkylene as defined

,. oty
Ihirggﬁ %Oglr]r(] o S(;"g l%% 28P e&argﬁitla, gm}éioetlt\ilbxy, amj}éopropyloxy, N-

Ry AmEORY PN Te81 @moetbnyoNspromdaemtwthom N-
Bb}ﬁ* a’ﬂxﬂh&ﬂ‘loiﬁ IN,N’-HM'J: dB¥aminoethoxy, N meth 1- N~eﬂ'<?rlannnoethoxy, N-

]&lﬁ% 0P FOé) ?da%gtf‘)’gtglg%’oﬁ W%}X; iT?ngP?&Y ammoethoxy, N,N-

'Ne lehrur@ctbmw;iy%&m-m@m@gmmmyﬂhmym -e8iyHNtifv@rdphik@inoethoxy,

t di
A B Phiblnoet B AR Aot BRANAR, Moo REET o
?F‘S gamingpropyloxyiwthylaminepropdpel- peqwarrmoarowiam -
h@ﬁﬁm’ﬁﬁﬁl@%ﬂmkﬁMw}rﬁﬁn@ NORARy1.N-bi - or

b
ey @m%a9%§1%og@éﬂ?%sﬁ“p -
FQTOITRIOeR @RS’ N.N-ditGykaiiopegylter Wiethyl-Bxanpl es of

ﬁlmﬁ?ﬁ%ﬁ%%\g% ﬁf—eoﬁ ea%%ﬁo&%gb%%’ﬁ ?dp:]gnant hryl,
;gg u;%fg‘f}g;ﬁﬁ’ lb!m TR N-di li;f&ﬁ‘t § ggwropﬂzg;; $pzsopmpyloxy, N-
0 6il opy ﬂ‘BﬂWamlH& 5?1 N 'minoisopropyloxy, N-
%ﬂﬂﬂ%‘r‘} PR T %xsﬁﬁﬁﬁ?é'nw
isgR5epyloxy, ¥-rhesin-Obpropyiamhinoilprpkag Nryséthyl-N-
o&@ﬁ%bylo:@%ﬁocﬂétﬂﬁiﬁg%%bﬁ BN RORRRL Az Nyl

hanzopyrrol; nzonDrp
R %@B’f"&g’%’% yl-Nelogyqp Otﬁs&graw@wm Nand the

dlprhpy,lamm#dpﬁbplybxpNmmﬂﬁdobMpﬁﬂﬂnﬁlbﬂpkd@yE){ﬁ bRUAAEked
derivatives thereof:.

“Antagonist” refers to a compound that dlrnlmshes or prevents the action of
another compound or receptor site.

“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a
mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally substituted as
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"Cycloallryl" neans a nonoval ent saturated carbocyclic
noi ety consisting of nono- or bicyclic rings.

Cycl oal kyl can optionally be substituted with one or
nore 10 substituents, wherein each substituent is

I ndependent | y hydroxy, al kyl, al koxy, hal o, hal oal kyl,
2 . .
"%onoal | cyl ani no, or dial kyl ani no, PAHAPE4YI13372

ot herwi se specifically indijgated. Exanples of
cycl oal kyl noieties include, but are not limted to,

odefhaigrespy Examydas dﬁhw&yd]euecmdh@aomtaw not E){#ddeh @ idnally

%géﬁgﬂgﬁ;h&lad gﬁh‘fﬂgﬁ) %g%r%hﬂﬁﬁ] %ug et 1 rlr?)4< 8#1 peg‘%epﬁ&pﬁg)tyf at e’
pbgnﬂﬁaqt@dena@pjhmﬁ iphenybiiphknybaifidd, used
ld@mﬁﬁﬁ&&% ﬂi@'hh’nyh@bﬂpﬁldeﬁﬁ fb%ﬁzod%%n?l aﬁﬂ' %ﬁﬂezodmxylyl

ezo hnfgv Z0 T Lodo. ll
IH} Prayh dEr Jﬁ’g’ﬂy h'%e%qxﬁz“f"i’i'ﬂv@ﬁn@i’llﬁf?@“@r ‘i%‘?PéPeW'@Y egen
Mgzopgeqhdmylekﬂnaam:dphuhhﬂ, méthgerediotiphdng) &Hﬂed&&bﬁgﬁd% 1, and

per f U or 0 aduré? mmdm@ggfgggate%ﬁ%ﬂvles eereof'z 0 ~Greca 3

neans nocycl hi cyclic radical of
5 ¢ o IR o R P Weted eyl onet GRERREOE | ng
cenmpadnbiygicaings, Clyalm,lkyb«anbbﬂitﬂﬁﬂjf Be@@:sﬁﬁteﬁm_foﬁﬂ& more
r ni Ng. i at qns
SRRSO b sl e IR0 o i o il
Eap afmrtf’h@owﬂ%hmm d«a&alaea:ﬁo, wiless otherwisn staeifiallpmat i ¢
ﬁnditgted.l'ﬁtaﬁipﬁ%ﬂbkdcﬁﬂdﬁl rﬁﬁeﬁ%@ﬁtﬂﬂé‘ Hl‘r)ﬁre &%‘Hﬁgﬁi tﬁ g«:?gorﬁtgplyy

gfésock)’ i E’FI%I afyé‘g" ‘E@cﬂ' %%%V]P W&Iﬁﬁﬁt’a é\‘ﬂ:’l]élfeerocycl yl

group that is fused to the heteroaryl noiety. Exanples
of HitwEEgaleypearpinsidisesse iconslitimtesymiptetm, ar idication! i i t ed
to, optionally substituted imdazolyl, oxazolyl,

| s oXEeadrynk ;hatof amdz tHaloken”) xﬁﬁﬂhhha@b@ Ldeh mt&&ﬁﬂ*e@@?héf&m, refer

| b h ,
Y SR Horo, &H&%‘Z*zr@%sﬁog@%)e”%yr Lyl pyrrolyl

pyr g pyrim dyI ui nol i nyl, isoquinoli nyI
benzéﬁ%@ﬂ syl éﬁﬁﬁ%rhﬂemlb ich i @pmyrakigirogerBiss been
rehzddvitiaznd gtld;ﬁe&aﬂméxazmﬁibia MBW Rzehyd,
B NERZQY b P00l I ATk as oLy L, g Denzopyrany].
RISt e bR nd e ny
qU|noxaI|n pur|nyl qU|nazoI|nyI qU|noI|Z|nyI
naph ’d'i/ ﬁ)}qa.ns aprp igwr 1cydmrt;’aczbjf§ itq 1mgptou'r;slhavmg at
ldasaé’ri%mdiﬁﬂuc 1A on@ﬂ:d’o,toﬁ‘ Bireds Lr{%?xeteﬂoﬁ'tﬁ b6l from )
%5% and fuI §%€1§%€7‘? eriyatives thereoft.
055 Eingatp derstpding fha tahepttpdment
ot of thehﬁcrouykrhdlcal williba oo an arometiaingn tI-IeEeMauyﬂ &n@@ opEirelly ,
s‘ﬁgﬁftﬁt&h{s'&gﬁn ) e w.d.nNcorporating one,
COEAS L e B S B
9! 9‘&’8& °r§l!i‘FtF{9 Iyl grpiep qh@t‘%ﬁl@é%ﬂlyhetﬁrpﬂ@ gty ixamples of
leproaoyl &lolieyiesﬁblﬂlﬁie,l Hutre BotBSnited €, bﬂﬁﬂa]ﬂ%ﬁﬁhf&tedm s of
Jﬁoﬁﬁ,%%)fa%&lyl, AL tll % %l'uazoﬁrl oxa%lazoqy tthgghgzopy? pyrlazlrmr?l ttlsleny
benzothienyl, thiophenyl, furanyl, pyranyl, pyridyl, pyrrolyl, pyrazolyl, pyrimidyl,
quinolinyl, isoquinolinyl, benzoftiryl, benzothiophenyl, benzothiopyranyl,
benzimidazolyl, benzooxazolyl, benzooxadiazolyl, benzothiazolyl, benzothiadiazolyl,

‘benzopyranyl, indolyl, isoindolyl, triazolyl, triazinyl, quinoxalinyl, purinyl, quinazolinyl,

quinolizinyl, naphthyridinyl, pteridinyl, carbazolyl, azepinyl, diazepinyl, acridiny! and the

like, including partially and fully hydrogenated derivatives thereof.




5 piperidinyl, piperazinyl, azepinyl, pyrrolidinyl,

pyrazolidinyl, imdazolinyl, imdazolidinyl,
pyridinyl, pyridazinyl, pyrimdinyl, oxazolidinyl,
i soxazol i dinyl, norpholinyl, thiazolidinyl,

|soth|azoI|d|nyI qui nucl i di nyl, quinolinyl,

WO WRHIPBDI i nyl , benzi ni dazol yl, thi adi aZSTEPIEYRIAT2
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benzothlazolldlnyl, benzoaze ylidinyl, dihydrofit yl,
tetrahydroftiryl, dihydropyranyl, tetrahydropyranyl,
t hi affiatgpduytlyihd, “h&&octyhlicaﬂﬁizﬁ'kﬁbﬂdﬁﬂérﬁ bﬂtlir@%d fA6iety, consisting

SPORPERANL DAL R, mg&dpg%gﬁﬁ Y lhosen from

Péfqgﬁh 9%?%@@@19 IThn 1,ru¢tero riniganaly bk eptiotidlly subistitgted roup”

efR18 hérkia. E:Eaﬁigﬁs metardc;?&yl FBRBLACHRIOBUERE ﬁ&ﬁﬂﬁtleym,

t
BRI Ss U 1 on

ireidezolidinylqoridingl] myridazink pyrivhidisylpdxatotidivyl Tghx@ioBding,
h{b HoH8y, (RWol& ﬁ 1&%?2,1?11&1};)& glgmg.lgidn@ﬁqlggﬁmyi 1soqun}cl)gn T

ane-" or arylenesu
Preelsh thindippclsidinyleh ifligyly epsogzolylidinylodibydnyfiicyl,
tm lﬂlﬁfdtbp}'i(ah‘lyl {e@sHftiRdYran ;msi&rhbrgm?xy,
al | ted
e%%? %9ﬁgm§%§¥hﬁﬁ%%wyygé%ﬁﬁ%&?ﬁﬁﬁ aj’Ilke
fowdtisbquinnlinylsretzabydraquindliog keeahyfidsoquindliaylaati shedike.h  a
target The interactions include, but are not limted

to, “AgRite uﬁ’&ﬁﬁaﬁgﬂ’i@ Fﬁhoﬁvﬁﬂﬁhetﬂt&%ﬂ: &ﬁvenﬁ&aﬁfisk&ﬁgd with

erei ti.ona| opti on ans that the

B Sl ofppicairotit pheq =R oM or 100 preieerblesnte sHitg s
reedtign weortditivne Uixamplexchflehving dringps dieRide, ibpt arodnt limiédrd falogen,
b8SARER. MBS EneslIBSYY ks Alm il EUIRLARE EnBECHERNRNS,

|nst nces I n or anic so

PenzeRspujiapony tawiesy, %ﬂ%ﬂ%’nﬁhﬂl@hmbmylmd er
btnallyGiliifuted Benz@bxy, BEHrbBRAY, 2B loxp @A the RS CI i bed in

conjunction therewth, |nclud|ng for 25 exanple,
benm Letraly rofur

ﬁmm%9h#§gﬁgﬁ@§§&Q&L 8%% ornﬁtﬁﬁg @V%W%m' %8r i de
’@Fluéﬁ: blmatﬁr@ﬁ?ermm% agapishniggasist udhitie ikt widhrled Berkir |
ethyl acetate, acetone, nethyl ethyl ketone,

met f@ptdnal” et f@ﬁodzauy’nﬁ@aﬂm@d the sussa@&ea@;adk@dnbed &bdtor

n
tshiPle B0 AR g oS o e iom i o e
ﬁhé e % @gargfstanw@c@p@gé mstanm rwhichrit desndtnert sol vent s.
30 "Pharmaceutically acceptable” neans that which is

us efIterti bfgaﬁt ﬁmﬁﬂ” BE ifert dana{tmeﬁ@iue@men@i@m@ﬁ%hlaér% t lhlat
|o ggically

t
dRaRERGE AL et A SO G Mot nbhalih o) &
eoplptbatreee, fobyeney accnitilartstrahpdrofetan, - dmmmformazmde,

st sl s U BB FEEE M B

aqealpaceione; me ylkgtane, methanol ethanol, propanol, isopropanol, tert-
butanol, dioxane, pyridine, and the like. Unless specified to the contrary, the solvents

at

used in the reactions of the present invention are inert solvents.

“Pharmaceutically acceptable” means that which is useful in preparing a

- pharmaceutical composition that is generally safe, non-toxic, and neither biologically nor

otherwise undesirable and includes that which is acceptable for veterinary as well as
human pharmaceutical use.



pharmaceutically acceptable, as defined herein, and

t hat possess the desired pharnacological activity of
t he parent conpound. Such salts include: acid addition
salts formed with inorganic acids such as hydrochloric
add, 5 hydrobrom c acid, sulfuric acid, nitric acid,

WBH‘H%’?J‘HQ?Fl c acid, and the I|ike; or f or meRE THPRIAI/YBHANI C
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aci ds such as acetic acid, _hgnzenesul fonic acid,
benzoi c, canphorsulfonic aC|d citric acid,
et haﬁH&nhicanicﬁlyaddptaﬁluW’loﬁa mﬁm@h&ﬁgmﬂnﬁm& aci d,

%"i‘%’wﬁaﬁﬂ?éﬂ%ﬁ' el B, BV hoealft P aci o,

maéola@fabﬂcuw’ﬁnoéﬂve pargnt coma'bund Switl saltwicodé:c aci d, 10
mandel i ¢ add, nethanesul foni ¢ add, muconi ¢ add,
2- napd yedition et kohomed ﬁt]ﬂﬂdngam@i&ﬁk&ﬁ hﬂ:y&fwhloﬁ@dddcw ic

d t f
o v Ehitata A6 bR ALk, B iR b AST R g T ©
f or mimedeith erganisicids wiclprsatatio apd, deertestlfonit hed, ﬂ»ammm
C ONMP it oIk acitl Sitrik ﬁ:ﬂi aheHsMnid a:ﬁ? haric 98& aﬁrc&fgtoﬁﬂ

al kal i, t al an, al I on,
a1 unfidh BErHE mgrg]‘l? ‘i&iYé‘gmﬁﬁl ﬁY(EﬁXYaﬂ&éqw %idp?-
i nor mmweﬂmmlfonamemaaiﬂ aadahgamcrd BalsRsid] MdbMeRid,

di et lLa oy ne L.ucamn
tri eq’ﬁé\% m ne S{eggprr% arhn}ﬁgomc ngﬁ?ﬁg%l a% BuffSine acid,
Ac c ePFORIBIE aqich saligris paid. napsinis acid Ghutealic acidl prtelenesulfonic acid,

hy dr @iietflacetiah&d, uhd MY REOH de, potassi um hydr oxi de,
sodi um carbonate and sodlun1hydrOX|de 20 The

f bl | t e th
o o S R L BRSSP
s uI f wplpr@d B4 wetakipn, namesalﬂtahmta&mm alkelivle earth iaiodan
PhosiMiginiue i gr coofdﬁfa@e?{vitﬁ a.t?&'g ic dt idofdafric 844, Ac@% té
an d be

pot aSSI U? cal Cd (ﬁpth magnesi um
undeFETEFae feldegithang Evr@n%ﬂ@'éw %ﬂ%ﬂ%@ﬁ@aﬁl y
acc etptﬁhli@nﬁn?d tremetharfilhel did e likee m:cepkdﬂé fnlofpanit Ba(séﬁﬁnclude

b3 AT rofife o4 e b R BB RPEROS o

" or e Brdioxider odr ug”, whi ch maybe used
I nterchangeably herein, refer to any conpound which
r el cBs@sefard ﬁhd!hﬁ@u@ﬁ]l}&i&&p%]d 0.6 HedAlR Bortred fromatdtia |

5&%*:3&110% gﬁd fugu: E,r esg]fo%gcrgc@grﬁ%%%%éd Bﬁos?]@ﬂ:ﬁﬂflg?
fartarieaciss dtsig #@@ S@@lmnm@tafswmgalgm, e, admeaghesinat. i onal

group(s) 30 present in the conpound of formula | in
sucht ﬁotﬂa}be tultREstdol ﬁzaffm%{%ieﬁéﬁt b cUBYAIIP SecetdtRAYIRD 1N

ase th nt co oun Pr odr | ude
B R SR ot S i ahe ﬁwwgh Y%ﬂ B or
b@ﬂﬂhﬁdﬁ§$ﬂg¥d@¢ﬂmm%mconpound of Formula | is bonded
to any group that may be cleaved in vivo to regenerate

t he The eemispels-axig? andePiodfug”, Gbhich may be used interchangeably herein,
refer to any compound which releases an active parent drug according to formula [ in

(@]

vivo when such prodrug is administered to a mammalian subject. Prodrugs ofa
compound of formula T are prepared by modIfymg one or more functional group(s)
present in the compound of formula I in such 2 way that the modification(s) may be
cleaved in vivo to release the parent compound. Prodrugs indude compounds of formula
I wherein a hydroxy, amino, or sulthydryl group in a compound of Formula I is bonded
to any group that may be cleaved in vivo to regenerate the free hydroxyl, amino, or



WO 2004/ 050085 PCT/ EP2003/ 013372 -16 sul fhydryl

group, respectively. Exanples of prodrugs include, but
are not limted to, esters (e.g., acetate, formate,
and benzoate derivatives), carbamates (e.g., N N

di met hyl am nocar bonyl ) of hydroxy functional groups in

WeNHNEs of formula |, N acyl derivat i REIEPREIRY3IT2

10

15

20

25

30

35

N-acetyl) N-Mannich bases, $ehiff bases and enam nones
of amino 5 functional groups, oxines, acetals, ketals

aﬂlﬁlyﬂﬁbgroqs td&peﬁu@fy Eﬁnﬁﬂ@ erﬁ% dﬁ:méﬂ%ut LEH&M@@*O,
%ggtg Dt GO adg m% 1 S gdthelllé see
un gga e LT | omad o) 5FEH?Q§§'MBT“§?G’ Nesevi er,

nmb@md) o886y, fumnional gl‘eu;bsuﬂxeampoaidltoéfbthEI N-
QE@ﬂ&va@Jes e%rlqla@é%}lj I@—‘Ma@ﬁﬁh‘ﬁ’asesr@ﬁ:@ﬁ)a&p&d%x%o% bffhino

el ect | ock's one reacti v
?FHFP?%L&{B?? SoRResASHAS ?fﬂswéﬁdteﬁgﬁ O%e%émd@&eh)fdeact i on
dantivel Fousar fdnqﬁu@dsbfsctehem M@y liRd, s ‘BQﬁJbEJard H. “Design
e
e b o RGeS i el SR e
chengstr CBrtaln processes of this invention rely
upon Fret VWB‘[‘%@F | RFategjing gioup tracaps e groppwbich selsctively bloglen
aﬁdxleﬂ:tlvwﬁty gﬁﬁtnﬂbﬂlﬂ&wﬁﬁl%&ﬁﬁﬁunﬂ Ehch{ﬂ?at a E}ﬁﬁﬁaﬁ@icﬁondéﬁ e
e ot ectj ng group an
P %13 *‘é%“g“’%’t g%@ﬁ@“ﬂ%? St reace sl it reeking Fomgeiaptly
AsPcted Vaﬂildt in@frheti chetriptrg eCartaipgmb@ssgof dsinventi@ndg dpbio
2 pRUGHACHol A% Mo OHRR nHoB AL BSkerkil I&Qm&he
reacti synt het1 c“proceduré W
FREEY gﬁf j&;ﬂ? ey RHRIProtreipg ereup e ratr@gen @totectmg
EHOHP”[m“bmtdfmaﬁéemﬂﬁmnbkﬂreferlt@ﬂﬁE AR grd¥BLAMh d4RD) |
Q 0

g e S Sg'ﬁ%r%’?fl{é}wf%%"r\?‘?
E‘@frtplaﬁmlaszgpé arqwﬁyg gr(nms;@)duda hat ar¢ e limitkcito, tSflwirbaeyly
Edaﬁnﬁcﬁr YEH)CBéM Ehyl RIrbEE AR o (?Ezﬁ ot hose

pr ot e oxvagen..at.om

u .g g intended to
W}% §$ Pol %@%ﬂ%ﬁ@% feffawf@fwaé‘mflﬁ@ﬂ@), and
tilclhkm Qm&!ﬂrlt,hhiﬂem Thydl@ﬁctubted:.ng @é&j&@eﬁfs%to 1y & o8 ic groups
Rk ol | are. no
pLAha bﬁ%c%?%&% Bk ?@?‘P’dfﬁ%%gﬁw&mﬁ il b0
Wwg synihetic miogedgyes.i Exgmplary hydroXy paotecting Erloupsiasudedt o not
khiedsebaza HiRrdups, tdamy dﬁﬁ?ﬁn}@fest&@ QY fe RN ORE %s%jgﬁ the

- BRS¢ e shand b ha bl i

withsted the faiowhigometions.c or non st oi chi ometri c. amount's
of solvent. Sone conpounds have a tendency to trap a

fix eSblvafE@ | Béank ﬁﬂ\ﬂeﬁ’t QhinSR IR Hm%'n&ﬁyélﬁa' s{ opr%tnc o pon

S% stall.ine solid, state, thus formn
figiamsiricAmounts ofsofvent. Sorae compounds hivgp echto&raay@mi e,
mglgrratiche sehedny snkeculs nﬂﬂhéﬁ'?sﬂlhnetschﬂ sta&O{h\!Lﬁfoﬁnﬁl 5 §epfked § an

; t f
o £RE0Aer AUANEL Bl €0 hEIE ROV (e gﬁ@'ﬁa&' g
sglijye fosmeckis ap glcafiplaten quiretewa@ @nnqdéaurahmmbingummf enarranore

molecules of water with one of the substances in which the water retains its molecular
state as H;O, such combination being able to form one or moxe hydrate.

“Subject” means mammals and non-mammals. Mammals means any member of
the mammalia class including, but not limited to, humans; non-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses,
sheep, goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory
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wherein n, m, p, RYL, B2 B2, R%, RS R and R® are as defined herein. It should be
understood that the scope of this invention encompasses not only the various isomers
which may exist but also the various miture of isomers which may be formed.
Furthermore, the scope of the present invention also encompasses solvates and salts of

compounds of formula I.

In certain embodiments of formula I, p is 2 and R” and R® together with their
shared nitrogen may form a pyrolidinyl group. In still other embodiments R® and R,
together with the intervening carbon and nitrogen, may form an azetidinyl group. In
specific embodiments, R* ma?be at the 7- position of the indole ring such that
compounds of formula I are of the formula [a:

2
R R
n $(0)
N
(5} 3
R {5/0 R
N-Up
RT/ 28

Ia.



3 RRRRORHOKNP R/ RS la. W 2004/ 050085
PCT/ EP2003/ 013372 -19 wherein n, m p, R, R2, R3,
R5, R6, R7 and Rs are as defined herein. In sone
enbodi ments conpounds of forrmula | are of fornula |al:
' 9Rm Il Il (Rg o 6 NRR-ROR N-(nR R/ S
WP Erein m p, R, R3, R5, R, R arfTER23¥PI2 are
as defined herein, and wher.gpn q is from 5 0 to 4 and
each RO is mdependently hydr ogen, hal o, al kyl,
ratiereish kyh, poR’, B, RORY RS, Bf &fdet’ atelaydefified Herdit, GAvdand 0 2 and
e @ﬁﬁgﬁ t hal o or al koxy. In
stil dﬁg{ﬂﬁg‘?ﬁ%@glo |neﬁﬁui§¥aétg%gf°§%ﬁp]§bnds of formula I
may be represented by formula Ib: R7 N~ Rs Rs~ R 2
S(O, (R) 13 1b aso)\/\hereuP Ry R, R, R3, R5,
R6, R7 and Rs are as Qxf d Conpounds
formula I'b may in speq rents be represented

by formula Ibl: I\{
Rﬁ 3
RR, o R
N-<e
/
RW R

Ial

wherein m, p, R', R, R%, R% R and R® again are as defined herein, and wherein q is from
5 Oto4andeachR’is independently hydrogen, halo, alkyl, haloalkyl or alkoxy; preferably
qis from 0 to 2 and each R’ is independently hydrogen, halo or alkoxy.

In still other embodiments, the compounds of formula I may be represented by

formula Ib:
; 5
R\ R
RS/N
10 wherein n, m, p, R, R% R%, R%, R%, R” and R® are as defined herein. Compounds

formula Ib may in specific embodiments be represented by formula Ibl:

R, F
N
R 8
0 0
1 W
R 0
r~{
3
R bl

wherein », m, p, g, R, R% R%, R, RS, R, R® and R? again are as defined herein.

Representative compounds in accordance with the invention are shown in Table 1
15  ashydrochloride salts.
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again are as defined herein. Representative conpounds
in accordance with the invention are shown in Table 1
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benzenesulfonyl)-1H-

CIH
\L indol-7-yloxy]-ethylamine
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acenapht hyl en- 3-yl am ne Anotfier aspect of the present
i nvention provides a pharmaceutical conposition
conpi|i si nftractirher apgut | CEAhY(ARTInERP) VE HIRMpE QUDAC |
I least one conpound of fornmula | in admixture wth a
phar maceutically acgeptable carrier, diluent,
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g

exci pi ent and/or adjuvant. 5 Yet another aspect
HAventonprovides .a-nethod foritreatin

ce%tl neb’ﬁg;L ystem (CNS) di sease sfate infa
subjoct Conp adm ni stering to thejsubjecf{ a
tiher ape ef f He@iRwrehoaatesudbnyd)- c pound |68
fornula e di sepsesinfdal-8 oiP¥s-a50NPrise, fo

gxanpl e, } Hﬁ%es schlzophrenla mani ¢ depr essi ons,
reur)loglc INwdlsorﬁgwﬁ?ﬂﬁ@ﬁﬁ?ﬁ“ﬂ?@orde's, attention
defi¢it disorder, Parkinson' s disease, amyotrophic 10
I

at erar sctrerosi s Arzherner-s—di-sease—and

Hunti ngton's di sease. Still another aspect of the
present invention provides a nethod for treating a
g'oﬁg ?ﬁ?gllflﬂ:%peétt})?ﬂlg ern9 in@é 181t1 i)%gljdgsm gg{a.l:egggal golilr? os1sc:utm
tIQEPERE & therapeptjcaly erf@@th momimiea@bneaco@pmm fbrmfila Iin
R with 2 PRLIAREHABPRED 0 cIhE, cﬂfu@xﬁe&&ﬁ%%\éﬁ%& %lﬂ.want

provi des a nethod for produ0|ng a

for gysle) ds_of .1t he _prese i nyention can be
W%%n(&aﬂz%'g% et toiil{l]n € bresent Jﬁlgedlggxagrﬁw ¢s&dpethod fortreating a central
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dB& eln!&ﬁ RV TR oSl B b b ffg,hﬁﬁmﬁ'ﬁle 9{3&345%%9&'31 s

use re ng, t hese ¢ nmpoun ener al
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Alisdrdesimé@iepiicaterOattention déficit disorder, Parkinson’s disease, amyotrophic
lateral sclerosis, Alzheimer’s disease and Huntington’s disease.

Still another aspect of the present invention provides a method for treating a
disorder of the gastrointestinal tract in a subject comprising administering to the subject

- a therapeutically effective amount of a Compound of Formula L.

Another aspect of the present invention provides a method for producing a
compound of formula I.

Compounds of the present invention can be made by a variety of methods depicted
in the fllustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally
are either available from commercial suppliers, such as Aldrich Chemical Co., or are
prepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:



20 prepared by nmethods known to those skilled in the
art follow ng procedures set forth in references such
as Fieser and Fieser's Reagents for Organic Synthesis;
Wley & Sons: New York, 1991, Vol unes 1-15; Rodd's
Chem stry of Carbon Conpounds, El sevier Science

WOulsHI8MEr s, 1989, Vol umes 1-5 and Suppl eREIVRPA0013HNA

Organi c Reactions, Wley & $ons: WO 2004/ 050085
PCT/ EP2003/ 013372 -26 New York, 1991, Vol unes 1-40.
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o, Step 1 0, Step2 R
e

Alkylation RS Indole Formation 6 3

ud CHa 5 s /ee_o CHS A 0 h{
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\T s R R
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R, R R?

s []
Step 3 m Step 4 5(0),
P A
Sulfanylatson N Oxidation R® N
ha g Q ig
R:-5-G-R? R“"‘N k. R

a P h RS 1

SCHEME A

In Step 1 of Scheme A, a phenol O-alkylation is carried out by reacting a

methylnitrophenol ¢ with an alkylating agent . This step may, in some embodiments,
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ﬁ dr ogen and
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mydrogedemdavith RObndIR® wdethr Mﬂeﬁﬁmemﬁé’rﬁ% Ring.&Rd
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s Frdpd Bviley 84 2RS New¥ ok, 1999? 'Whﬁ:%i 2R or&?&ﬂle?eﬁi Byt &R RUPS
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?%amh@ﬁﬁw@bansdnﬂﬁqEHn by reference. 20 Nunerous ot her
‘suitabl e al kylating agents d will suggest thensel ves

t 0 tRSRE 25kidlt Gethbd i BRied Bty AM reli¥n 8 BOORGMGEd 1N
t%?lmjtrophenol e with dimethylformamide dimethyl acetal (DMEDA) in the presence
of base to form a condensation product (not shown); and (2) reduction of the nitro

25 . group on the condensation product to a corresponding amine to effect ring closure and
provide the indole compound . The condensation product is not isolated in Step 2, but
is reduced in situ to allow ring closure for indole formation. Both condensation and
reduction in this step may be carried out under polar solvent conditions. The in situ
reduction may be achieved by addition of Pt or Pd catalyst on activated carbon in the

36 presence of 2 hydrogen source such as potassium formate to provide the condensation

_product.

In Step 3, indole f prepared in Step 2 is sulfanylated by treatment with a disulfide
R—S—§ R? gin the presence of metal hydride or like base under dry polar aprotic
solvent conditions to provide a sulfanylated indole compound h. R? may be aryl or
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var Carpengs pfformia Iy als theiprdcedurgyghown in Scheme

B, hegeialny, @sR‘t 238 REhR%; gi ,R§ RZLA@I@ afe%_s g%zelb%a hereaomefp%&e&we of
S b R BT T Bl s Pk pOTmiaf e 21 ng

masiighown i n t he Exanples below. 10 Al so, indole
synthesis may be achi eved via well-known routes other
than that used in Step 2. The nunber, functionality
and/ @i, Iocat| on of the Ry substiituent groups, may b,@
sel ect agg tlate O I OBefdf phen 8o,
h dr X goum,. sel egt itt~_na's de for
°T9 c erodi mentjgs o ﬂ{’stme subjlect conp
Co 8und$ of fornulla ¥, Ray also e"@‘ﬁ{‘-‘ﬂaze(pa‘ﬁil bynth%
procedure shown in Scﬁeme 15 B, efein R2,
R3, R4, R5, R6, R and Rs are as descri bed herel n. The
procedure of Schenme B is preferred for preparation of
i ndol e conpounds with - H@g@ at the 2- position.

'Indole compound fas used in Step 1 of Scheme B may be prepared as described
above for Scheme A or by other synthetic technique. In this Scheme, R® is alkyl or a
removable protecting group, and also serves as a directing group for lithiation.

In Step 1 of Scheme B, indole compound fis treated with an alkyHlithium reagent or
other strong base under anhydrous polar aprotic conditions and dry icefacetone
temperature to generate a corresponding indole-lithium compound j by deprotonation at
the 2- or 3- position. Where R*is hydrogen, a suitable removable protecting group may
be used to protect the indole nitrogen of compound £. Indole-lithium compound j is not
isolated but is used directly in Step 2.




(R)(r) (R)ym(R-) Rz c I \ Step1_ | Step 2 ~"" |
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XRENOR3 3 R- R~ 1k R k' SCHEME B 20 Indol e

ound f as used in Step 1 of Schene B may be
Wil

10

5.

20

25

30

BEBPWY as described above for Schene BETHP2083/018 her
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I ndol e-1ithiumconpound j is not isolated but is used
di reMok@/s bcific SR fa pr%cag%&%g@&fﬁﬁa%g%&&%@
L.giep 2, an arylsul fonyl “halide or

flm?%ﬁ? P%ulfonyl halide k (X is preferably fluoro
|n this step) is added directly to indole-lithium
corrp&ﬁf@mpoqnds phtbinvrationimst setegtive dffinityrios- HTIrecepﬂtsrsl n the
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d 1B fbe éphaliid) ﬁcﬁtcé/mpfgﬁag ite ﬁgoo&pecgﬁ pol 8% of use in the treatment of
certain GI (gastrointestinal) disorders such functional bowel disorder and irritable bowel
syndrome.

The pharmacology of the compounds of this invention was determined by art-
recognized procedures. The in vitro techniques for determining the affinities of test
compounds at the 5-HT6 receptor in radioligand binding and functional assays are
described in the Examples below.

The present invention includes pharmacentical compositions comprising at least
one compound of the present invention, or an individual isomer, racemic or non-
racemic mixture of isomers or a pharmaceutically acceptable salt or solvate thereof,
together with at least one pharmaceutically acceptable carrier, and optionally other
therapeutic and/or prophylactic ingredients.

In general, the compounds of the present invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration for
agents that serve similar utilities. Suitable dosage ranges are typically 1-500 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon
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depression, psychosis, epilepsy, obsessive conpul sive
di sorders, nood disorders, mgraine, Al zheiner's

di sease (enhancenent of cognitive nenory), sleep

di sorders, feeding disorders such as anorexi a,

bulim a, and obesity, panic attacks, akathisia, 15

WaRMEBEN defi ci t hyperactivity disor derP((TA@FlD)fﬂl3372
attention deficit disorder_gAPD), w thdrawal from
drug abuse such as cocai ne, ethanol, nicotine and
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soluuons for parenteral use. Formulations containing about one (1) mﬂhgram of active

ingredient or, more broadly, about 0.01 to about one hundred (100) milligrams, per
tablet, are accordingly suitable representative unit dosage forms.

The compounds.of the present invention may be formulated in a wide variety of
oral administration dosage forms. The pharmaceutical compositions and dosage forms
-may comprise a compound or compounds of the present invention or pharmaceutically

acceptable salts thereof as the active component. The pharmaceutically acceptable
carriers may be either solid or liquid. Solid form preparations include powders, tablets,
pills, capsules, cachets, suppositories, and dispersible granules. A solid carrier may be
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In general, conpounds of the present invention will be
adm ni stered as to pharmaceutical fornulations

i ncludi ng those suitable for oral (including bucca

and sub- lingual), rectal, nasal, topical, pulnonary,
vagi nal , or parenteral (including intranuscular,

wo WQ%W?erlal i ntrathecal, subcut aneousPGId2003/013372
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The compounds of the present invention may be formulated for parenteral

or

- administration (e.g., by injection, for example bolus injection or continuous infusion)

and may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for
example solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous
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the active component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets, capsules, and

powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet,
or lozenge itself, or it can be the appropriate number of any of these in packaged form.

Other suitable pharmaceutical carriers and their formulations are described in
Remington: The Science and Practice of Pharmacy 1995, edited by E. W, Martin, Mack
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SCHEME C

Step 1

1-{2-(3-Methyl-2-nitrophenoxy)-ethvl]-pyrrolidine
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Step 4 03 2. Ph3P SO0 15 SCHEME C
Also prepared in a similar fashion, using N-(2-chloroethy)-dimethylamine

hydrochloride as an electrophile rather than 1-(2-chloroethyl)-pyrrolidine
15 hydrochloride, was the compound: Dimethyl-[2- (3-methyl-2-nitro-phenoxy)-ethyl]-
amine (72%), MS: 225 (M+H)*

Step 2

rolidin-1-vl-ethoxy)-1H-indole

: N\//\ C\
8] . N\/\O
NG 1. Pyrrolidine,
2 DMFDMA, DMF Il‘:ll
—_—
2. KOCHO, Pd/C
CH, EOH ‘ /

4100 ml flask equipped with magnetic stirrer and reflux condenser was charged
with 1-[2-(3-methyl-2-nitrophenoxy)-ethyl]-pyrrolidine (5.8 g., 23 mmol) from Step 1
and 50 mL direthylformamide. To this solution was added pyrrolidine (5.0 g., 70
mmol) and dimethylformamide dimethylacetal (8.3 g., 70 mmol.). With stirring, the

20
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To a solution of 7- (2-pyrrolidin-1-yl-ethoxy)-1H-indole (0.610 g- 2.7 mmol) in 15
mL anhydrous dimethylformamide was added sodium hydride (0.140 g. of 2 60%
suspension in mineral oil, 3.5 mmol) portion-wise. The solution was stirred with a
magnetic stirrer at room temperature for 20 minutes, at which time the initial off-gassing
ended. Phenyl disulfide (0.654 g., 3 mmol) was added in one portion and the reaction
mixture was stirred at room temperature for 8 hours, The reaction mixture was
partitioned between water (50 mL) and ethyl acetate (50 mL). The aqueous layer was
extracted with ethyl acetate (2 x 25 mL) and the combined organic fractions were washed
with water (2 x 25 mL) and brine (2 x 25 mL). After drying over MgSQy, the organic
fraction was concentrated in vacuo and the resulting brown residue was purified By flash
chromatography (10:1:0.1, CH>Cl;:MeOH:NH,OH) to give 0.653 g. 3-phenylsulfanyl-7-
{(2-pyxrolidin-1-yl-ethoxy)-1H-indole as a viscous brown oil (72%) MS: 339 (M+H)™.

The following compounds were prepared in a similar fashion using various aryl
disulfides that are either commercially available or known in the literature:
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for h C ted i.n. vacuqg. The c

Fesi difa s Bl elaalsg O prraing ol SO g 5 O

i mUﬁﬂZSﬂoZMHi)@ gsw@ 44H53= ), Do (% £ B),DYS O(Pb D, %)34{&4 (t, 2

(Vi R e %oﬁé%&%sw%' 15&%&?”3%17%7&3 (11

sim |l ar fashion, start| ng with dinethyl-
[ 2-( 8- (#éﬂ}nslﬂor@phwbdfapﬂbmygrmﬂhyﬂ -)i-edivicy) et H-mtible FH NIMR

lcz‘b%%@l LU e R T

Mél%é(mdgﬂsﬂepsgg_m 6.73(d,1H,]=7.4),6.80 (t, 1H,] = 7.9),

Idheny Ebe%ﬁﬁ)id dz%fﬁ 1;@% odi f@gﬁgaﬁ%ﬁ%) 7'1%?5,?1{),

7- (25 | 1-71- ' 0. 610
( 5'@’ e G bl O Hiedae 2 e
s(ﬁ:ﬁ’camohw{zi) da.98Qp, 140 ] 8. 3 6pf2.78 (&Oﬁm, s 9§ Iyonst AyMas (1,
sol uti on was
D Fr 8. Q0 et AP P00 Bl i <o Den o 2
7 (Q0HM MBORE21 Gl lm;]e:h} L i’ e, ) J7e31i(8d, U iFR | =0faf P ga9R7ag

qoded, Phenyl disulfide (0.654 g., 3 mml) was added
in one portlon and the reaction 20 m xture was stirred

s > BH DB %@%@ﬁsﬁ%ﬁc@s@%ﬁ%ﬁéﬁﬁ AR
%CBCQ,BGO B0 &l1)s3 (L, AL Q@PE%S rﬁ‘yﬁ—i), i"@é(t, zﬁ%,tIL%c;;t) %,dzs\fi th

?‘is gﬁgagéi@(ﬁagﬁEQSg}_d)d IHI 8SI 23),703(‘6,1 J= 78),

7.10- 718 (in,3H), 7.84 (s, 1 H);

3~(2-Fluoro-phenylsulfanyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1H-indole, ' NMR
(CDCls, 300 MHz) &: 1.85 (q,4 H, J = 3.3), 2.67 (m,4H),2.96 (t,2H, ] =5.4), 425 (m,
2H),6.72 (m, 2 H),6.81 (dd, 1 H,]= 7.9, = 0.6), 6.97 — 7.01 (m, 2 H), 7.04 (d,1H,J=
7.7),7.22(dd, 1 H,]=7.9,T = 0.9), 7.40 (s, 1 H);

3-(3-Fluoro-phenylsulfanyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1H-indole 'H NMR
(CDCl;, 300 MHz) &: 1.86 (q, 4 H, ] = 3.3), 2.68 (m, 4 H), 2.97 (t, 2H, J = 5.3), 4.26 (m,

- 2H),6.67~6.73 (m, 3 H), 6.87 (d, 1 H, = 7.53), 7.04 (t, 1 H, ] =7.8), 7.05— 7.13 (m, 1

H),7.22(t, 1H,]=7.9),7.40(s, 1 H);

3-(3-Methoxy-phenylsulfanyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1H-indole, 'H NMR
(CDCls, 300 MHz) 8: 1.84 (g, 4 H, ] = 3.3), 2.68 (m, 4 H), 2.96 (t, 2 H, J = 5.5), 3.95 (s, 3

H),4.26 (t, 2 H, ] = 5.5), 6.58 ~ 6.68 (m, 2 H), 6.72 (dd,1H,)=7.7,7 =0.8),6.82 (dd, 1



with water (2 x 25 nL) and brine (2 x 25 nL). After
dryi ng over MgJSO4, the organic fraction was
concentrated in vacuo and the resulting brown residue
was purified by flash 25 chromatography (10:1:0. 1,
CH2Cl 2: MeOH: NHACOH) to give 0.653 g.

Wa2MHEHF sul f anyl - 7- PCT/EP2003/013372
(2-pyrrolidin-1-yl-ethoxy)-%3kkindole as a viscous
brown oil (72% WMs: 339 (MtH)+. The fol |l ow ng
ddhpdfhl s OMRI698pI7Op anedH), R22(dsl H] Jar 8.6, §S40.9)V.88KHNG, | =
vighias aryl disulfides that are either comrercially
aval | abl e or known in the literature: W 20041050085
PCT/ ER. /01337 -3
o ( 3 N RR BB dn(proyreplfi=h o eibomidFrodly FLNMRox
YEPCH-F000H2p3: 1185 YR H, { CB8Y, 3,68 3001 18 b6 &2 11786 H,B0 4 5H -

5 j ):4%6@2‘,1{ %_%% %rrb 415% 2.?7@%,%@'—',& :]5.3 : 4(.%26
4+ 1559562 fa ) 472 (g Fo76.87 (ﬂe.lj@)»ﬁ@ 0 (me3

Fh B (e 1 BO(7B8 (A HH)=7.35, J' = 0.8), 7.42 (s, 1 H; 5

3-(4-Chl or o- phenyl sul fanyl )-7-(2-pyrrolidin-1-yl-ethox

Y) - Itk faﬂﬂvh'.r%,cb MBS wike aved i3 ernglz%fhﬁm sé Q tR’[2~ "
J(i‘fdpl'g:yﬁh)fﬁé’ﬁp jn @}ﬁ?@?ﬁ%;%@g&m@ %@Eﬁéﬁéeﬁﬂ% 7

cainibkidially 8)ilable 8w b the literature:
3- (2, 3-Dichl oro-phenyl sul fanyl )-7-(2-pyrrolidin-1-yl-e

ERWRIEN N A G A G e R
CYGH, 800 MBIz) & 336{53635), 877 6, BE{Jcke5. DHL 26 251, J=53), 8] Gld/ 8

351000008, 58 A g o) 12

d, 15,057, 9),, 7. 88(s, LH & ..
(3- ( %E&WT%N%@WéﬁV@ﬂ%HM'W%&Ylwﬂﬁfélrli}-éim?ﬂwl-wﬁnet‘fﬁ ox
AN B 5,001 B 9 o
ts {5 53058 (T 64" o b W 62 gt 1 6 Y9 =7
(d, 1H,J=7.7),6.89-7.00 (m 2 H), 15
7. 0423-0-Flgerp-phynylpulfyIitdH A pfal-Z8dky)JéthyB-dnethyl 3ibdskgH H, J

et _ .
- S M 80 Es A (R HL 1254 430 A BB GP o
{m @) 6.81Hd{.AdbI & 7:5H” MR, 6(0€DCD3 (m30M), Mbiz)d, b1, Ik 8D, 1.2p

‘ CiidJ%HJ(It-—:f.@éI’&)os)%-.ms,ﬁﬁ). 4 H, 2.96 (t, 2 H j =5.4),

H J35,4),6.72(d, 1H J=7. 7), 6. 83(dd, 1H,J=8.5,J' =2. 3), 7.0

3(t 7 IJ=7.8), 20 7.10 - 7.18 (m3H),7.84(s, 1H;

3- (2- Fl uor o- phenyl sul fanyl) - 7- (2- pyrrol i di n-1-yl - et hox

y) - 2Hkenzenesiifonylef-(mrrolidimlyd-ethag0-1) JolChyirdBBlofide, 4 H,
j =3.3), 2.67 (m 4 H, 2.96 (t, 2 H j =5.4), 4.25

- ( 2H), 6. 72(m 2H), 6. 81(dd, 1H, J=7.9,J' =0. 6), 6. 97-7. 01
(M2

20

1

, 7..04(d, 1H, J=

Mﬂ%d,&H, J=7.9, F=0.9) , 7. 408N,
@;2 1. m-CPBA, CH,Cl, H
y, Z PhP >
_ Y.
=) -
O

A solution of 3-phenylsulfanyl-7-(2-pyrrolidin-1-y1-ethoxy)-1H-indole (0.527 g.,
1.6 mmol) in 30 mL CHCl, was prepared in a 50 ml. roundbottom flask equipped with a
25  magnetic stirrer. The solution was stirred, cooled to 0°C and meta-chloroperoxybenzoic

=
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3-(3- Fl uor o- phenylsquanyI)-?-(Z-pyrroIidi n- 1-yl - et hox
y) - 1H—|ndole H NVR (CDCl 3, 300 MHz) 5:1.86 (g, 4 H,

j =3.3), 2.68 (m 4 H, 2.97 (t, 2 H j =5.3), 4.26

Wéﬂﬂ"i‘/@f“@fr- 6.73(m 3H), 6.87(d, | H, J=7. 53) , 7. BSAyRP20DpN137 . 8)
,7.05-7.13(m | H), 7.22 (tadH J=7.9),7.40(s, 1H);
3- (3- Met hoxy- phenyl sul fanyl )-7-(2-pyrrolidin-1-yl-etho
egil (L H-g., Adatreol) whshidRd p8Rioh GRE! Bhe s3MBodvis)allSwell tB@arfropp4d

'ﬂooda temga‘at?ﬁ}e anfl stﬁ'ﬁné s Bntihwed for 8 Boulel. Tr&)hgr'tyl ﬂ:hosphﬁie? 36g.,

ﬁ)z Iaméévfsﬂzqqasldfsl anq thg sejpticn veg ¢tirred for 48 hanpy. diche 19actipa7 . 7, J
rmﬁ“u&)waﬁw&ﬁé@thbva‘(@(ﬂ:@@ﬂﬁﬂﬁm% b oﬁ@ﬁvﬁ@%@%&@?@uﬂ&ﬁ

: 2’%11%)} ags.ﬁo ? ‘xgg (ni) IW%?&HLJT }_c% ct10ns Wg':e dried over
g5, pudltc qmdemwcm,ltfﬂaam;ﬂd)le Was @znipaﬁrbyﬂhshdhmmlatognaphyet h

g Mebktih @@QJ:I? vandll &%%ln% M%@%Aﬁk‘ﬁ}dr@ge 11:hl§rgi %nge

§ 18 % §f3 %enzgesulfonyl—g-( -pyrrolidin-1-yl-ethoxy)-1H-indole hydrochioride as a

Hght$inRG{ybtal?MS: 575 (18} HE, 8B &med. Hp784eC2(m 1H) , 6. 87(m 1H) , 6
.85-7.01(m3 H, 7.20 (m | H, 7.88 (s, 1 H. The

fol Ifﬂwmwﬁlgmﬁfﬁias e FrePL&RRG Sthik Faiod st Wich @M1 on

startin

aPR’fBH’n“FSSﬂﬁB&y) et hyl ] -di met hyl - am ne and using vari ous
aryl disulfides that are either comercially

av ai 3-eeCdorotbekramast fonpl) 7 H2-piirdleliral -Wrehoxy)el H-indole

. | = | - Yl -ethyl]-dimeth
R s o L
(ng7 {4 Chlom benienesulgm)sr[% '7-(531r p%r%oli(dm 1-y1-e|ELoxy) 1H—15nng 6. 71

hydtochlobidd M40 MEHR- 7. 15(m 6H), 7. 23(d, 1H, J=7. 8), 7. 36(
d, 1H, J=2. 5);

2- i | th
L e e e
hitrogplopie (Mf*H)zH}H 360265465 3 65 (s, 3 H), 4.20
(t, 2 H_ 15

J=5. BP-Gl 6T brrbidulBrANT 62 5RtolidH-ylelaRy)7LEDE: 2H) , 7. 21

ﬁﬁh vide! ME) 405 (M+H)™; '
{2 0(2 FI uorc() Eﬁlc)enyl sul fanyl)-1Hi ndol - 7- yI oxy] - et hy
|}

' 3, 300 |\/HZ Z 34
(¢ e@%%&or? eighesiny)y 2 bpralin- kﬂzﬁi"‘t’%’) -
BydddchloBdey BIS: 43m (BB, o4 oSy, dld230F. 5, 1' =0. 6) | 6 99. 7. 02
(m2H), 7. 03(d, 1H, J=7. 4 , 7. 22

(dd, 31(|ZLeFr1_]]ué0¥o—§enlen'€Qlf9ﬁ 77|5yré Oilhﬂl 1- ﬁQﬂu&;@{%ﬁéﬁ)@ le 1K i ndol
BT G s

3-(3-Fluoro-benzenesulfonyl}-7-(2-pyrrolidin-1-yl-ethoxy)-1H-indole
hydrochloride, MS: 389 (M+H)™, mp = 275-279.1°C;

3-(3-Methoxy-benzenesulfonyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1 H-indole -
hydrochloride, MS: 401 (M+H)";

3-(2-Methoxy-benzenesulfonyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1H-indole
hydrochloride, MS: 401 (M+H)™ mp 212-213.9°C;



10

15

6:HN 1. mCPBA CH2C1L 2. Ph3P HO A solution of

3- ph nyl sul fanyl - 7- (2-pyrrolidin-1-yl -ethoxy)-1H i ndol

e (0.527 g., 1.6 nmmol) in 30 nL CH2Cl 2 was prepared

in a 50 nL roundbottom flask equi pped with a 25

wig netic stirrer. The solution was stirred, cooled to
8% et a- chl or oper oxybenzoi ¢ WO 2004FCHRPRWEHIL3Y -

PCT/ EP2003/ 013372 acid (1l.4p 9., 5.2 mmol) was added
portion-w se. The sol ution was allowed to warm to

r oot &Hperasuifosylcitingbl - floxyl chib dinmetyl-nuie hfdeschBride,
Raus ﬁ{MIHb*pHﬁrl-yi B%&F«@ne (1.36 g., 5.2 mol) was

t hen added’a e o) ion was stirred for 48 hours.
The xture was washed with water (1 x 25

1) IR benct s P kRO At eoL e Az oy 25
h}d)-ocbbddé;MSnHS((M+H)251pr&_:)42 9The3epnbi ned organic
fractions were dried over MSO4 and concentrated in

vacye.[s- a_ﬂjﬁuérgﬁiegééﬁ%s @qg—l]:ﬂ(iﬂ?g- 1= J:t??g]hdnneth l-a}mlﬁ
T s oy B ket

| 3 b édiérli;dwrbtbngdea@ulfohylp-yfm@mmdm Iylydthext hyhdolkHiB:nd o

Lg (hydnochloride as a light pink crystal. Ms

371(MtH) +, np = 265.1-273.4C. 10 The fol |l ow ng

conmpounds were prepared in a simlar fashion starting

with the appropriate sulvg@@é’-ﬁ

3-(3- ChI or o- befnzenesulfonyl) 7- (2 pyrrol i din-1- yI et ho
ZRaik p)-ethh ihetydrochiqride

557-260 1C |
3-( %Ehiaﬁfpﬁbnhﬁ&i@!ﬁﬁéth&dlﬁt’ﬁrbd&m@& wseheénlemf&fyimlmﬁ ho

Koo S Skt e OBl e SBiestid ol ropmmaye

asedidangg with-th inskeyition uiygthesyhibetid mleseduvBoutdBd belbrld) Scherm® =
1B360- 262. 4C;

3-(2-Cnhl oro-benzenesul fonyl )-7-(2-pyrrolidin-1-yl-etho
xy)-1H i ndol e hydrochloride, Ms: 405 (MH)+; 20

3- (3, 4-Di chl or o- benzenesul f onyl @ 2 pyrrolidin-1-yl-
et hW&H—l @g &dﬂochl orid 439; sfpMrH) +, np

= - 262. lation Sulfanylation
j@ ?:I uor o- b nz{feneﬁﬂ%ylg (2 pyrrol i n- =yl - et ho
xy)-"1H i ndol e IFlydr ochloride§ ®s: 389 ( ac@
266.7-269. 7C, /I\
3- (3- Fl uoro-benzenesul fonyl )-7-(2-pyrrolidin-1-yl-etho
xy)-1Hindole 25 hydrochloride, Ms: 389 (MtH)+, np =

275-279. 1C,
s .0
{ 0=38 o
Step4 _ @
Ej:; of:g:t?m er:g Deprotection o=3
< 0 —_— H HCL N
i/\, m-CPRA N A0 @NS
0 0 A A

/1\ o0 0 \N/\/D
/t\ H HEl

SCHEME D

Step 1

2-(1H-indol-7-vloxy)-ethyl]-methyl-carbamic acid fert-butyl ester
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3- (3- Met hoxy- benzenesul fonyl )-7-(2-pyrrolidin-1-yl-eth

oxy)-1Hindole hydrochloride, MS: 401 (MtH) + ;

3- (2- Met hoxy- benzenesul fonyl )-7-(2-pyrrolidin-1-yl-eth

oxy) 1H i ndole hydrochloride, Ms: 401 (MrH)+, np =
-213.9C, WO 2004/ 050085 PCT/ EP2003/ 013372 -40

W?i“[’f’%s“'génzenesul fonyl -1 H-i ndol - 7- yl oxy) - BAW§RRU3SHRt hy

| -am ne hydrochl oride, MS_4844 (MtH)+, np =
248. 5- 250. 1C;
{2-[3-(2- Met hox) - benzenesul fonyl ) - 1Hi ndol - 7~y] oxy] - et

hyl } - di nmet hyl - am' ne hydrochloride, Ms: 375 np
= 242. Q- 2}\/

{2-13- (2 Fldor o- be esyy! f oy )Bﬂdﬁlndol -yl ox¥] -eth
yl }-di Byl am ne, w. N 363 +, npN— - 253. 8C;
and

3-(2/3‘?& chl or o- benz@'ﬁesul fonyl)-7-(2%yrPolidin-1-yl-
et hoxy)-1Hindole. MS: 440 (MtH) +. nple 2 10 12-
(3-benzenesul fonyl -1 Hindol-7-yl oxv -let hyl]

-met hyl -am ne hydrochloride This exanple illustrates

a rreA bOAT fladk epiiyshd iith habtif &mk&?ﬂ&&ﬁ&?w vﬁgmﬁ d%jdi'y Itlthd ol -
- an ari de an ot her
Bl dhE et Wf? e R R LR P
|(€hS?Aé 8t B-d mmyd) ang ttiphend yinspletd (@.4p p.oBeaitiol). Toxhlsiwaedidaricow
o)
o8 b SR DA o
B §4mgo. JCWF &5 3 solytieq ip Sl egshydrppsHFel Tb¢ rsrctipn mistare
Degstitied fok E®RouYs, athrhic® e HRBOIVAAE whk deadvellin vacuo to give a red ofl.

This residue was purified by flash chromatography (95:5 hexane:EtOAc to 75:25
hexane:EtOAc over 35 minutes) to give 0.458 g. of [2-(1H-indol-7-yloxy)-ethyl}-methyl-
carbamic acid fert-butyl ester as a pink solid: MS: 289 (M-H)".

The following compounds were prepared in a similar fashion using 7-hydroxy-1H-
indole and the appropriate alcohols:

(8)-2-(1H-Indol-7-yloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester 'H
NMR (CDCl3, 300 MHz) 8: 1.48 (s, 9 H), 2.02 (m, 4 H), 3.41 (m, 2 H), 4.01 (m, 1 H),
4.26 (m, 2 H), 6.51 (m, 1 H), 6.69 (d, 1H,] = 7.7), 6.99 (t,1H,J=78),7.16 (t, 1H,]=
2.6),7.25(d,1H)=7.8); and

4-(1H-Indol-7-yloxy)-piperidine-1-carboxylic acid tert-butyl ester, MS: 315 (M-~
HY.
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O ONNOOH HHA 15 SCHEMED Step |

f2-(1H i ndol - 7f 2- (1H-i ndol - 7- yl oxy

-ethyl]-nmethyl -carbam c acid tent-bul
esterethyl]-nethyl-carbamc acid tent-bul ester WO
2004/ 050085 PCT/ EP2003/ 013372 -41 OHDEAD H Ph P OO

WOUHAIBS THE T \N ~~O | / OH H OO A 50 PAI/EPRG4E13372

equi pped with magnetic stirger was charged with

7- hydroxy-1H indole (0.450 g., 3.4 mol),

(2-hydroxy-ethyl)-nethyl-carbamc acid tert-buty

ester (0.945 g., 5.1 mmol) and tri phenyl pho

(1.43 g., nnDI) To this was added 10

3ystem was pur ged :

g2 (0.948 g., 5.4 s added

anhy draBFTHE The_reaction

or 48 hours, atN@hEh time the

in vacuo to glvqyéqged oil. This

by flash chronmgt ography (95:5
hexane: Et OA er 35 m nutes)

anhydr ou nd t|
Di et hyl az |c§boxy|:

as a~gohutoon in 5

m xt urje was stlrre~
sol vehtfo was renove
residue was purifi
hexahe: Et OAc to 75
to give 0.458 g of

2- rb dd

| ont CEUFIRALZ b EH R Lo a7 Do bespniony Fribs
ql)dwnn@;e;cbm; disspdizd wer IBL pmlsrﬁmnedimenhylﬁ)rma:rddb ra drasthinbn

H&k %e@%ﬁl‘i %Qﬁeﬁé‘émﬂe{‘ G5 Sol AR Wab GeARRERREdHh fiydride
?Oi%%g g O(f 3 60% srapsmsion prgineraorlnl 6 mmgh #rd stierpdvender MefongGxy | i
oniatds OVt stirridd phehyl dstidde bH56 WZ(mﬁas 2384 uMTEe)éaoﬁmn
éﬁrﬁﬁg %gmu%uéé)for 7% hgl%-s,(a%hl‘]h gl')né the rea&o‘n%nctu:e@as washedl m{hm 1
Watgp(l w3 mil.) @dtined14p 06l )6 Techr e ration)wag dﬁa(onrgrmgsm

er?%oﬁ&en@atécﬁﬁ 9ac&cl'£n&ﬁ1e rgsuﬁ)n rek 1d&.5w£s‘ii:unﬂ'eb sllic 7. agzj and

i peri di ne-1-car
égérpat%rlx v ( 9&&1%*&11(3 #}@A&g&é‘i %SMf:xqu: :EtOAc over 3 minutes) to give
0.255 g. [2-(3-benzenesulfonyl-1H-indol-7-yloxy)-ethyl]-methyl-carbamic acid zert-butyl

ester as a red oil. 'H NMR (CDCl;, 300 MHz) &: 1.47 (s, 9 H), 2.99 (s, 3 H), 3.69 (t, 2 H, ]
=54),4.28 (t,2H,]=55),6.70 (d, 1 H, ] = 7.7), 6.73 - 6.76 (m, 3 H), 6.96 ~ 7.08 (m, 3
H), 7.22(d,1H,]= 7.8), 746(d,1H,J= 2.6).

The following compounds were prepared in a similar fashion starting the
appropriate indole ether (see Scheme D, Step 1 above) and using various ary! disulfides,
which are all either commercially available or known in the literature:

{2—[3—(2—ﬂuoro-benzenesulfanyl)-1H—indol~7—yloxy]—ethyl}~methy1—carbamic acid
tert-butyl ester, MS: 415 (M-H)7;

 (8)-2-[3-(2-fluoro-benzenesulfanyl)- 1H-Indol-7-yloxymethyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester, MS: 443 (M+H)™; and

4-(3-benzenesulfanyl- 1H~indol-7-yloxy)—13iperidine—1—carboxylic acid rert-butyl -
ester, MS: 423 (M-H)".

Step 3
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ave2 20
(2-(3-benzenesul fnyl -1 Hindo]-7-yl oxy)-ethyl!-nmethyl-c
arbam c add tert-bu ester W 2004/ 050085

PCT/ EP2003/ 013372 -42 s\ NO+ NaH, DWW H S |

2-(1H- I ndol - 7-yl oxy) - et hyl ] - met hyl - car bam ¢ aci d
wap

8%yl ester (0.174 g., 0.6 nmol) fRIEPBOBYIN2 was
di ssolved in 5 nL anhydrous i nmethyl formam de in a dry
50 nmL flask equipped with nagnetic stirrer. This
sol uf2-Grbenseseshifegl- Bl intdol- N yioodiethil] Ayeeyi-eiebadnié Lid¥B by
Qkt.2 60% suspension in mneral oil, 0.66 nmol) and
stirred under N2 for 20 mnutes. Wth stirring,
phenyl disulfide (0.156 g., 0.72 nmmol) was added in
one portion. Sti g is continued for 72 hours t
which tine the g on m xture was washed w njiigéer

(1 x 45 nL).and brine (1 x 45 nL.) The orgaf

fraction driyed over MgSO4 and conce 8d in
vacuo and sul ting residue was puril j_by flash
10 chronat ogr aphy (95:b-chexamner, Et OAC to 7ﬁ:25§hexane;

Et OACTWVeF 35 ni nutes) To give - 0. 2§ 0
[2-(3;§§nzenesulfonyl-lFLindoI-?-on y) - et hyl ] - net hyl -
carb@m & acid tert-butyl ester asod¥gd oil. 1H NMR

( , 300 MHz) S 1.47 (s, 9 FD;+3;99 (s, 3 H, 3.69
(t, H j =5.4), 4.28

(t,2H,J=5.5),6.70(d, 1H,J=7.7),6.73-6.76 (m 3 H), 6.96

- 7. D 17.22 (d, 1 H j =7.8)..7.46 (d,
Ly R b eqlibe b phbentocter hns el OBndeani
i(trbenzesieslfieyl-1Hendnl-Brylosy)satityilIrrgethiihearbapip acipreirdtutyl ésted ol e
g(?.mﬁg., _().8 &8noPLRe s RLRr diéh&gmkthﬁl%ﬁﬁg% soﬁﬂgn W2l BBy °|8§§d

| . disulfides, which are all either commercia
;P Lap R YbeRRisafid s 1le Pariiey wieq e 10 minutes, The reaction

fridetfu8 walallblvetDio ot Rzr6oa Sdihperiit dud biitrind ded coftiile@¥ath- et h
flﬁhlrﬁ.b“ﬁ{efﬂég'gﬁo%%&ﬁ@ s S witel f7 O iy &S k! s (R
) arpd water (bx 49 mib) Bhetvgrnis fractions werg ijed biverMgs6), 2 y| oxyme

- etiebrdraf B kol TRGrebulti g RERRWhs pari By R chRita¥dgr B8 ©F -

=443 ; . .
h@'(lé @8%2“&%@%5? éﬁ%dh"-ifﬁ#ﬁ% over 3 Bipyies) 5o e §- 217 1§e0f[2-63r
bawsresuiforyt i1 H-itdul--yhuty )ydthyl lemttayl,carviinic 438 ref:Muty) est @Phite

crystals. "H NMR (CDCls, 300 MHz). &: 1.45 (s, 9 H), 2.93 (s, 3 H), 3.63 {t, 2 H, ] =5.3),
432(t,2H,)=5.3),670(d, 1 H,]=7.7),7.13 (t, 1 H, ] = 8.0), 7.40 — 7.48 (m, 3 H), 7.51
(d,1H,]=8.0),7.85(d, 1 H,]=3.0), 8.01 (m, 2 H).

The following compounds were prepared in a similar fashion starting with the
appropriate sulfide:

{2-[3-(2-fluoro-benzenesulfonyl)- 1H-indol-7-yloxy]-ethyl}-methyl-carbamic acid
tert-butyl ester, MS: 447 (M-H);

(8)-2-[3-(2-fluoro-benzenesulfonyl)-1H-Indol-7-yloxymethyl] -pyrrolidine-1-
carboxylic acid fert-butyl ester. 'H NMR (CDCl;, 300 MHz) &: 1.47 (s, 9 H), 1.90 (m, 4
H), 3.89 (m, 2 H), 4.00 (m, 1 H), 4.24 (m, 2 H), 6.71 {m, 1 H),7.02(t,2H,)=9.6),7.26

(td,1H,J= 7.7,7=09),7.34—7.54 (m, 2 H),801(m,1H),8.16(td, 1 H,]=77.T =
1.9); and '
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12- ( 3- benzenesul fonyl - 1Hi ndol - 7-yl oxyl - et hyl | - et hyl -
carbarric acid tent-butyl ester S\ O'~ / O 31H
;ril; > mCPBA, CHZOZ N-'iO OOOQOL~10.A 25 nL
| ask eqw pped with a magnetic stirrer was charged

WW“(“H"SQ‘”‘%ol ution of [2- 5 PCT/EP2003/013372

(3-benzenesul fanyl -1 H i ndol g47- yl oxy) - et hyl ] - met hyl - car
bam c acid tert-butyl ester (0.255 g., 0.6 mml) in
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msygg@@tlll_pﬁe%o Q3 ﬁnMrs The reaction m xture was
U

washed wi t ydroxi de solution (2 x 4510

) wat er (1 X 45 nmL.) The organic fractions were
dri er MgSO4 and concentrated in vacuo. The
resulting residue was purified by flash chronatography
( 85:14-55-bangenasutionyl-OAcindod 7§ Boet i xankg- o drodEsridd0

m nutes) to give O. 207 g. of [2-(3-
ndol - 7-yl oxy) - et hyl ] - met hyl - car bam

benzenesul f onyl - |
ic acid tert- b‘atyter as white crystals. 'H NMWR

(CDCL3, 300 . .45 (s, 9 H), 2.93 (s, g .63
(t, 2 H, ), 15 _é
4.32(t,2 ). 6.70(d, 1H,3=7.7), 7. 13(t, 10 -89 7. 4
0-7.48 ( N, 7.51

(d,lﬂ,)%?/ .85(d]_|:1,%‘_’d)_.801(m N\he

fol | oM ng” conpounds were prepared in a sifm l&r fashion
sta with the appropriate sul¥fjee.-©
12-[3-(2-fluoro-benzenesul fonyl) - 1H.j ndol - 7-yl oxy] -eth
yl thyI carbamc add 20 tert- buPyI ester, Ms: 447
(MH) -

(S)-2- [3 (2-fluoro- benzenesulfonyl) 1H | ndol - 7- yl oxynme
thy[2]-(31dgenxenbsuiﬂrbnyle1H~md6m—plaxﬁle -hent d)ggty)gl Ogst er.

LE%&\% %%glg?dM%%Leﬂl aﬁ{ Fr‘? S° g%“l‘("’rﬁa%%ﬁ 'MOZ(t

ychiorpgcid solution (3 mL.) The reaction mixture was heated at 100°C

fc(rtzd nﬁ:h!lts]s-az ’WE.\CH timd e %)ystﬁlu?é% olfd fBfthdd) %Eg soﬁmg&% allowed to
5

%B’f;%@gﬂég} ;}gj&]@ég /qgi%@égze%e onyl-1H-indol- -7-yloxy)-

ethyl]-methyl-amine hydrochloride was collected as a white powder. MS: 331 (M+H)",
mp = 270.4-276.1°C,

Using the same deprotection procedure, the following compounds were obtained:

{2—{3-(2~F1u0ro—benzene31ﬂfony1)-1H-indol-7—yloxy] -ethyl}-methyl-amine

“hydrochloride, MS: 349 (M+H)*, mp = 225.0-227.3°C;

(S)—3—(2-Fluoro~benzenesulfonyl)—7-(pyrrolidin-zuylmethoxy)—lH-indoIe
hydrochloride, MS: 375 (M+H)", mp = 255.6-263.7°C; and

3- Benzenesulfonyl-? -(piperidin-4-yloxy)-1H-indole hydrochlonde, MS: 357

- (M+H)", mp = 157.5-164.5°C.

Example 3



10

15

W6 2040

-44

4- (3- benzenesul fonyl -1 Hi ndol - 7-yl oxy) - pi peri di ne-| -ca

rboxylic acid tert-butyl ester, 'H NWR (CDCl3, 300

MHz) S: 1.47 (s, 9 H, 1.77 (m 2 H, 2.00 (m 2 H,

3.28 (m 2H),3.77(m 2H), 4. 63(m 1H), 6. 72(d, 1H, J=7. 91) ,
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zenesul fonyl -I H-| ndol - 7- yI oxy) et hyl ] - net hyl -
nﬁﬁio 207"@ from Step 3 was di ssol ved
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vvas allowed to cool to roomtenperature and 0. 165 g.

[2 benzenesul fony LF ndol - 7- yl oxy) -

eth s hyI am ne hyd g’rlde was col | ecged-bs a
vvhlt o a- MB: 331 ( _27042C7015

d fane depr ot ecti f‘bcedure the T g(@ong
CO D dS Wel, Qﬂe@n%&ﬂ@ﬂn ne 2. Deprotection”
{2- A 2NFl uor o- benzen }\ yl ) -THTNhdot - ox¥] -eth
yl }- et h¥l -am ne hydrochl or de M5: 349 ( N rap =
225. (27778 C, TR \

(S) - 3- (Z-B\uoro- benzenesulfoM) 7- (pWMn 2-yl net

hoxy) -1 HT ndol e hydrochl orPde,§ M5: 375 (MrH) +, np =
255. 6- 263. 74._and 20 /i\
3- Benzenesullf onyl - 7- (pi peri di n-4-yl oxy) -1 H i ndol e
hydrochl oride, Ms: 357 (MtH)+, np = 157.5-164.5C.
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Step 1

{2-f3-(2-fluoro-benzenesulfonyl)-1-methyl- 1 H-indol-7-vloxyl -ethyll-methyl-
carbamic acid tert-butyl ester

~0 ¢
N N
N NaH, Mel N
H DMF \
O\/\N/ O\/\N/
Q 0 OA\

A dry 25 ml flask equipped with a magnetic stirrer was charged with {2-[3-(2-
fluoro-benzenesulfonyl)- 1H-indol-7-yloxy]-ethyl}-methyl-carbamic acid fers-butyl ester
(0.116 g., 0.258 mmol) and dimethylformamide (5 mL.) This solution was treated with
sodium hydride (0.011 g. of 60% suspension in mineral oil, 0.284 mmol) and allowed to
stir for 10 minutes under N;. Methyl iodide was then added via syringe in one portion.



12- (3- Benzenesul fonyl -1 - et hyl -1 Hi ndol - 7] oxy) - et hyl |
-met hyl -am ne hydrochl oride This exanple illustrates
a method for producing [2-(3-Benzenesul fonyl -1 -nethyl -
1H i ndol - 7-yl oxy) - et hyl ] - et hyl - am ne hydrochl oride in
accordance with the invention | 5 using the synthetic
WOPYEEHSP e outlined bel ow in Scheme E. F FCHEPR00S013372
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To a solution of {2-[3-(2-fluoro-benzenesulfonyl)-1-methyl-1F-indol-7-yloxy] -
15 ethyl}-methyl-carbamic acid fert-butyl ester (0.045 mg, 0.09 mmol) in 3 mL BtOH was
added 1 mL of 2M ethanolic hydrogen chloride. The reaction mixture was heated at
100°C for 20 minutes at which time the solvent was removed in vacuo to give a clear
residue which was recrystallized from EtOH to give 0.028 g. [2-(3-benzenesulfonyl-1-
methyl-1H-indo}-7-yloxy)-ethyl]-methyl-amine hydrochloride as a white powder. MS:
20 363 (M +H)", mp = 225.0 — 227.3°C,

Example 4

[2-( 2-benzenesulfonyl-1H-indol-4-yloxy)-ethyl]-methyl-amine hydrochloride
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(2-fl uoro-benzenesul fonyl)-1-nethyl -1 Hindol -7-yl oxy] -

ethyl }-nethyl -carbamic add tert-butyl ester as a

clear oil: "H NMR (CDC13, 300 MHz) 5:1.45 (s, 9 H),

2.94 Ss, 3 H, 371 (m 2 H, 4.09 (s, 3 H, 419 (m
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SCHEME F

Step 1

2-(1H-indol-4-vioxy)-ethyl]-methvl-carbamic acid fert-butyl ester

~ /\\/OH OH /N\/\
N o]
X mpom
0 Yo + N
N
4\ H N
) H

In this step, (2-hydroxy-ethyl)-methyl-carbamic acid tert-butyl ester was prepared
as described in J. Med. Chem. (1999), 42(11), 2007-2020. '

A 500 mL roundbottom flask equipped with a magnetic stirrer was charged with 4-
hydroxy-1H-indole (11.11 g., 83 mmol) and 100 mL anhydrous THF. To this was added
(2-hydroxy-ethyl)-methyl-carbamic acid fers-butyl ester (16.1 g., 91 mmol) and the
solution was cooled to 0°C. Triphenylphosphine (35.04 g., 133 mmol) was added
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THEH /I\ HHQIn this step,
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I GLU N, ot SRR T B dtipped

wrringe. o heerdwtioniwas alloived @rstinw smbibatrterapratie forzxz hours. The
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concentrated in vacuo and the resulting oil was purified by flash chromatography (Pure
hexanes — 80:20 hexanes:EtOAc over 30 minutes) to give 18.23 g. [2-(1H-indol-4-yloxy)-
10 ethyl]-methyl-carbamic acid tert-butyl ester as a yellowish oil. MS: 288 (M-H)".

In a similar manner, using 3-hydroxymethyl-azetidine-I-carboxylic acid tert-butyl
ester in place of (2-hydroxy-ethyl)-methyl-carbamic acid tert-butyl ester, 3-(1H-Indol-4-
yloxymethyl)-azetidine-1-carboxylic acid tert-butyl ester was prepared, (25%), (M-H) =
301

15 Step 2

4-[2-(tert-butoxycarbonyl~-methyl-amino)-ethoxy] -indole-1-carboxylic acid ter-
butyl ester ‘

D¢
Oj/ \c})/o /f\/\o

Y
o /N\/\o DMAP
o’&o * THF m
PSS
N
H

A

To a solution of 2-(1H-indol-4-yloxy)-ethyl] -methyl-carbamic acid tert-butyl ester
20 (12.82 g, 44.1 mmol) in 100 mL anhydrous THF at 0°C was added di-tert-
butyldicarbonate (10.59 g., 48.5 mmol) and dimethyl-pyridin-4-yl amine (1.07 g., 8.8
mmol). The solution was stirred for 1 hour at 0°C, allowed to warm to ambient
temperature and then stirred for 1 hour. The reaction mixture was washed with saturated
aqueous sodium bicarbonate solution (1 x 45 mL), water (1 x 45 mL) and brine (1 x 45
25 mL). The organic fraction was dried over MgSO; and concentrated iz vacuo to give a
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-48 portion-wi se and the solution was allowed to warm
to anbi ent tenperature. The system was purged with N2
and di et hyl azodi car boxyl ate (23.27 g., 133 mml) was
added via syringe. The solution was allowed to stir
at anbi ent tenperature for 72 hours. The reaction

WIS was t hen washed with water (1 x BOVEROIMAH22 M

aqueous sodi um 5 hydroxi de_gpJ ution (2 x 50 nmL.), dried
over MgSO4 and concentrated in vacuo. The residue was
divdle ohidextwhich whis ptuifie befldsk ehraimatograptiydpure hexanes — 90:10

PRBATANEPR MRS W80 e PLEFLBLL R lnl T o

exanes rial
-a'them]\miolec%%@mhc atiéaribvty estenes %ﬂhaar qihBiSr 238 (Mt
0|I was purified by flash chromatography (Pure
hexahgs3 - 80: 20 hexanes: Et OAc over 30 m nutes) to give
18.23 g. [2-(1Hindol-4-yloxy) 1lo ethyl] _
-netﬁuénz&l@{uk 6 [8%kA philfcaBbl Yy Ehliguy sh
oi n

g@ 1 tldlne | - carboxylic add tert-butyl
ester in place of (2-hydroxy-ethyl)-nethyl-carbamc
acid tert-butyl ester, 3-(1H—|Q;?1-4-

yl oxynmet hyl zetidi ne-l-carbox¥ytic add tert-butyl
ester was prepared, (25%, (MHo_.o 301. 15 Step 2
4-12-(tert-b charbonyl nethyl\§ﬁ1no) et hoxy] -i ndol e
-I-cgg oxyllc,@ tert- bu ester840~ | 0 0O N o

THEN @ ~-- 0O HA To To a solutbpn of
- 4-yl 0N e hyfﬁﬁ‘&xﬁ'ﬂﬁyl- cé@@
ester § » 82 g., 44.1 Mok~ nlil0
i fs added di-tert- mﬂk:
but yl di car bonate (10.58=g., 48.5 mol) ard °
dinethyl-pyridin-4-yt&§21ne (1.07 g., 8.8\._.muvol). The

solution was stirred 1 hour at OTC, alll owed to
warmto anbient tenperature and then stirred for 1
hour. The reaction m xture was washed wi th saturated
aqueiodrg 2swedki flask dqmppadh-dnhamgﬁ&ﬂc kirke® Wad chapgedbbithd-)2-(ramat er

l§1}to czﬂ‘go:m‘)ne i dd) r‘]:ﬁm{q;!] %41 ga?%dygﬂc acz-gl?r?'t lg)ttgg&ér%rom

raction MBS oncen
Q;%%@dtggrgjﬂ with N2. Freshly d15t111 THEF (40 mL) was added via syringe and the

system was cooled to ~78°C in a bath of dry ice in acetone. To this solution was added

sec-butyl lithium (2.9 mL of a 1.3 M solution in hexanes, 3.9 mmol) drop-wise via syringe
over 5 minutes. The solution was stirred at —78°C under N;, for 1 hour. Benzenesulfonyl
fluoride was then added drop-wise via syringe over 5 minutes. The temperature was
maintained at ~78°C while the solution was stirred for 1 hour. The solution was then
allowed to warm to ambient temperature and was quenched by the addition of saturated
ammonium chloride solution (45 mL in three portions). The layers were separated, and
the aqueous layer was extracted with ethyl acetate (2 x 30 mL). The combined organic .
fractions were washed with saturated ammonium chloride (1 x 45 mL), water {1 x 45
mL), brine (1 x 45 mL), dried over MgSQ, and concentrated in vacuo. The crude residue
was purified by flash-chromatography (90:10 hexanes:EtOAc — 80:20 hexanes:EtOAc over
30 minutes) to give 0.250 g. 2-benzenesulfonyl-4-(2-(zert-butoxycarbonyl-methyl-
amino)-ethoxy]-indole-1-carboxylic acid fert-butyl ester as a yellow foam. MS: 553
(M-+N)™.

Step 4
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whi ch was purified by flash chronmatography (pure
hexanes - 90: 10 hexanes: Et OAc over 30 m nutes),
giving 10.46 g. of 4-[2-(tert-butoxycarbonyl -nethyl -
am no) - et hoxy] -i ndol e-1 -carboxylic acid tert-butyl
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iC i dytert-butyl ester from 10 Step 2 and purged
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sec- butyl ufh 3 M sg utloq)
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m nut es. oIthon was stirred at goG

for 1 hour. nesul fonyl fluoride was When added
drop-w se vi a\ syringe over 5 mnutes. The tenperature
was 15 mai ntd\ned at -780C while the solution was
stirred for 1 hour. The solution was then allowed to
warmto anbient tenperature and was quenched by the
addi2tHearsnesrifongl- 4t Zatretibutarrasbinymethlaniied-cdokd tindote- 145
atbokylichhd eﬁ-ueeu EskeR (09250 g TS ) FHoy wﬁwa% ama& &5 mand

t.r t d w th I at 2
s SO I M N L o B snof oo onidraionis
¥adtibn siEtwre wesseatedataficGiorch hiwmitele Updn coolidy tohhbiemat er (1

t)émﬂéataﬂ e avhﬂg bﬁ&gﬁale %afﬁl?se% d\iﬂf g uvagd \:.}l\gglg in va%zfna at

concentrate € resi

%W%mvééﬁawp}-ém)i@hﬂemh@me@émcm@@kms
cbwmaaqs :BBEOACHIIN ehp =360 mHaties) to give 0.250 g.
2- benzenesul fonyl -4-[2-(tert-but oxycar bonyl - net hyl -
am no) - et hoxy] -i ndol e-I -carb lic add tent-butyl
1 VBl ' vy

ester as a yell ow foam
- [2-(2-benzenesulfonyl-1H-indol-7-

This example illustrates a method for producing [2-(2-benzenesulfonyl-1H-indol-
7-yloxy)-ethyl]-methyl-amine hydrochloride and other substituted indole compounds in
accordance with the invention using the synthetic procedure outlined below in Scheme

15 G |
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[ 2- (2- benzenesul fonyl -1 Hi ndol - 4-yl oxy) - et hyl | - et hyl -
am ne hydrochloride 00 CI C / EtCH\ O H 11 Ipl /
N 62M- OO ~Cp H
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WH 4P K¥Sxy] - i ndol e-1- carboxylic acid te?‘iﬂm‘iowﬁ-@ét er
(0.250 g., 0.5 mmol) from Stsgp 3 was dissolved in 5 nL
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acuo at og0C,
[2 (2- benzenesul fonyl -1 Hi nd <4-yl oxy) - ethyl ] - net hyl -
am ne hydrochl oride was obtai'ned. Ms: 330 (M+H) +, np
= 250.7 - 252.1C 1 Exara;pl e 5
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am_né‘fﬁglfﬂﬁtochl ori de¥" THi ® exAnpPe~iciot yst q od
fggaug 16h N9 Nt2oberzenesul f oxyked H-i n ol o

7-ylo - et hyﬁgg met hyl.- am ne hydrochl ori dé and ot her

substltut ed i nfloi% cohpounds in accordance~yfih the
i nventi on usi the synthetic procedure outlfned bel ow
in Schene 15 G WD 2004/ 050085 PCT/ EP2003/ 013372 -51

Step 2 ~NM/ OH Step | Prot O-0 + |
Al 1cyl ation Di-t-butyldi rrggggwg%/ O 00 PUP DEAD OH
0

Step 1

2-(1H-indol-7-vloxy)-ethyl]-methyl-carbamic add tert-butyl ester

N
~ /\/OH
. N
J{ Ph,P, DEAD NN
o 0 + AN THF A\
/*\ N 0" 09
OH /i\

In this step, (2-hydroxy-ethyl)-methyl-carbamic acid tert-butyl ester was prepared
as described in J. Med. Chem. (1999), 42(11), 2007-2020 and in Example 4.

A 50 ml flask equipped with magnetic stirrer was charged with 7-hydroxy-1H-
indole (0.450 g., 3.4 mmol), (2-hydroxy-ethyl)-methyl-carbamic acid ters-butyl ester
10 (0.945g., 5.1 mmol) and triphenyl phosphine (1.43 g., 5.4 mmol). To this was added 10
ml. anhydrous THF and the system was purged with N>. Diethylazodicaboxylate (0.948
g., 5.4 mmol) was added as a solution in 5 mL anhydrous THE. The reaction mixture

* was stirred for 48 hours; at whick time the solvent was remioved in vacuo to giveared ol =~

This residue was purified by flash chromatography (95:5 hexane:EtOAc to 75:25
15 hexane:EtOAc over 35 minutes) to give 0.458 g. of [2-(1H-indol-7-yloxy)-ethyl] -methyl-
carbamic acid fert-butyl ester as a pink solid. MS: 289 (M-H)"~.

Step 2



O Ostep3 1 \ ISl Stepd I \' \ S~ Sul Conylau N O
Deprotection / NIl HO sec-BuLi, _ SO2F ~-N*~O 0 O
HCl / EEOHOCH 0 0 NCHS H SCHEME G Step 1
[2-(1Hindol - 7-yl oxy) -et hyl | - met hyl - car bam ¢ add
tert-bMM ester NNNOH PhP, DEAD OO+ |1 THENO O
WORPHS0BR s step, (2-hydroxy- et hyl) - met hyRPCTEERRISEMPE2
acid tert-butyl ester was pgepared as described in J.
Med. Chen1 (1999), 42(11) 2007-2020 and in Exanple 4. A
Ty yihmgth il niis A -isdal¢- [-earboalic eidagged
?%&QQ%fhydroxy IFL i ndole (0.450 g., 3.4 mol),
ydr o) cy-et hyl ) -met hyl - car bam ¢ add tert-butyl
ester 10 (0.945 g., 5.1 mvol) and triphenyl phosphine
(1.43 g\%/5.4 mmol). To this was added 10 ni
anhydrou$ THE and th @a FgM was purged wi

Di et 2odi caboxyl at P48 g., 5.4 mol added
as a salution in 5 nL gnhyYrous THE. The reapti

m xt ur was_ stired for 48[)m;urs, at Qi Che
sol v Mas Temovitd i'n vacutRo give afred oil.\ This
resi due was purp by flash chronat phy (9%

hex ~Et OAc to]75:25 15 hexane: Et OAc| over 35 m nutes)
to give 0.458 g)™>of

[2-(1Hindol -7-yloxy)-ethyl]-nmethyl- carbam c acid
tert-butyl ester as a%&}k solid. Ms: 289 (MH)-
St T2 asdutigoiz (0BG o8% 7 70Ty rtntioasthyl 38%emic agd tert-butyl ester

5 (@054 6t1 %{rﬁdlﬁﬁtl@ﬂ%ﬁﬁm ITHERL o v SIBARL =154 B&ﬁ)ﬁcarbonate
(1 ég g, 7? mmo‘i g%m}: tllly(f p}%’? q4-tylearngu_1e (%LIIZ") g elstlt r?urnol) The solgt:onN
was stirred for 1 hour at 0°C, allowed to warm to ambient temperature and then stirred
for I hour. The reaction mixture was washed with saturated aqueous sodium
bicarbonate solution (1 x 45 mL), water (1 x 45 mL) and brine (1 x 45 mL.) The organic

10 fraction was dried over MgSQ, and concentrated i vacuo to give a crude residue which
was purified by flash chromatography (pure hexanes — 90:10 hexanes:EtOAc over 30
minutes), giving 2.603 g. of 7-[2-(tert-Butoxycarbonyl-methyl-amino)-ethoxy]-indole-1-
carboxylic acid tert-butyl ester as a clear oil which solidifies on standing to a white solid.
mp: 74-76°C, '

15 Step 3

2-Benzenesulfonyi-7-

carboxylic acid tert-butyl ester

+\N/\/O o O 0

A dry 2-neck flask equipped with a magnetic stirrer was charged with 7-[2-(tert-

QO

g

N N {

@ sec-BuLt THF o

20 Butoxycarbonyl-methyl-amino)-ethoxy]-indole-1-carboxylic acid tert-butyl ester (1.02
g 2.5 mmol) and purged with Ny. Freshly distilled THF (40 mL) is added via syringe
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O.~-0O+ \N~iOTHE DVAP NNN\/O 0O O O--~-O0Ok-O To a
solution [2-(1H i ndol -7-yl oxy)-ethyl]-nethyl-carbamc
acid ten-butyl ester 5 (2.05g., 7.1 muol) in 10 nL
anhydrous THE at OTC was added
di-tert-butyldicarbonate (1.68 g., 7.7 nmol) and

WORKEYPF - pyridin-4-yl amine (0.173 g., 1PCA/ERASHII33The

solution was stirred for l1sjhour at OTC, allowed to
warmto anbient tenperature and then stirred for 1
landithe syftam waeaoted an-784Gih 1 beth whdry iwa sheetomd. 1T tsiadoliitiah aaks

J 4
AENEQUBu ﬂgjn (59%%;1[?29 F4E5of otk %Qﬁ%sggnm by "
ﬂF’é‘é% ‘?"ans mtearﬂ@ aoiétvf@rwan@s@ aaﬁa%‘ctmd@eh&fmal her.j n

BatesiiRng IMErid (G44e 76 ashdlieas Wih ‘allﬁed\ﬂ@)% xﬁwwafslp%sige BYer

t h h
R Mo R B i Rt YOS g emgestigred e
Foyr The solutioBuasellywed tdwmyd to mmbieyd teraperataxe and hsw}mh{m:yl e
tHe ad&ﬁ&rp&%faféd Q‘xqgloﬁlﬁfntcb%ff&é’ JoluBSh %{5 1ﬁ1§ m%x%{e ?%[101% The

solidifies on sta
w;i RS sepgateg. apd e BRI REFaSS F"F’@ﬁ?‘i ik ety acetate (230 )
[Re dotribiried bighrtixfyaasid oy waaﬁu%sm@@hmbﬁam\dﬂonde (1 x45

te SO02F
PRIy s SRR [ s 35, doel ot P ey RsPters o s
Fhefrydeesidiae Waspuzi§éd by dlashheoharigtapha(9hid)estries BEIACH86:20
W Sn SRR B'ﬁhuzes) Jo%w@b 8id g 2- %anene ulfon;cr} -7-{2-(tert

ut oxycar pon et hoxy ol &1 - car boxyl
F‘E"’S’E &nf-’%ﬂm")é &T%C% fbkcagboxv agidiisrisbytylssier as 2
fJear gled. rap: t118-NPC.Freshly distilled THE (40 nlL) is added
via syringe WO 2004/ 050085 PCT/ EP2003/013372 -53 and
t he gaystem was cooled to -78C in a bath of dry ice in
acetone. To this solution was added sec-butyl Iithium
3 0O mmol ) drop
’ C j ‘ . tion was
stirred at -78C under N2 for | hour . Benzenesul f onyl

fluorlde gH mupl )__was then_added grop-w se
via syrl ov HCI/EOH @!i@

N/\/O

0 ¢ Cl

pe

2-Benzenesulfonyl-7-[2-{tert-butoxycarbonyl-methyl-amino)-ethoxy]-indole-1-
carboxylic acid tert-butyl ester (0.230 g., 0.43 mmol) from the above step was dissolved in
5 mL EtOH. To this solution was added 1 mL of 2M ethanolic hydrogen chloride
solution. The reaction mixture was heated at 100°C for 35 minutes. Upon cooling to
ambient temperature, a fine white precipitate was observed. After filtration and drying in
vacuo at 60°C, [2-(2-Benzenesulfonyl-1H-indol-7-yloxy)-ethyl] -methyl-amine

“hydrochloride was obtained s 0.140 g. white crystals.” MS: 329 (M-H)", mp = 289.4 -

291.6°C.
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5 5 mnutes. The tenperature was nai ntained at -78C
while the solution is stirred for 1 hour. The
solution was allowed to warmto anbient tenperature
and was quenched by the addition of saturated
amoni um chl ori de solution (45 nL in three portions).

VGRS er s were separated, and the aqueRSTEPPMYHEas

extracted with ethyl acetatg_(2 x 30 nL.) The

conmbi ned organic fractions were washed with saturated

anmmihis exanple ihisiretes thelsyxthéhy of D-bedzgnesulainyd4-(¢-bytoliim- Ikl .
concentrate

Qﬁd}t@e 11-& }hd%sle%.ﬁd gﬂ'igrs g{ﬂ!rugeglm l?%s vs\ﬂ%%pﬂﬁgm grcg:e urg afg h

th@@ﬁﬁbd@j‘?aphy (90 10 hexanes: Et oAc - 80: 20

hexanes: Et OAc over 30 mnutes) to give 0.230 g.

2-Benzenesul fonyl -7-[2-(tert-

but oxycar bonyl - net hyl - aji no) - et hoxy] - i nd@\l;c r boxyl

iC a)izlcgert-utyl est e@ﬁ\/q cl ear ghass. np:

OC 159 Step “;gﬁ 1 0 Protection

on r—————-
[27 (#9Berizdn ek TR ha Hi N y Pigpeyicartobalyy | | yl -
amine 0 _ N EtOH 91> "-00 O\N'/O Ok O
c 4 H ]
2- Benzenesul fonyl - 7-[ 2- (t ert - but oxycar bonyl - net hyf\-ani
no) - et hoxy] -indole-1- carboxylic add tert-butyl ester

(0.230 g., O.ml) fromthe abov tep was

di ssolved in Et OH. To this ¥OMiticon was added

1 mL @f32M et hanol | dr ogen, ihl.ari de sokhy hOrR PR
r eaclulforyigiony) xture hgat ed—gt%ﬂ:eee-for g ' .@

U%(@_I ng t a ;gt]‘j tenpetatire, a finedwdte
vvas obser . After filtration and Htying
in vacuo at 60C, Benzenesul f onyl -
1H i ndol - 7- yl oxy) - eth’&lz] -met hyl -am ne hydrochl ori de
vvas obt al ned as 0.140 GCHEMER® crystals." MS: 329
=289.4 " M 25 291.6C. Exanple 6
gnesulfonyl 4-(2-pyrrolidin-1-yl-ethoxy)-IHindo
2004/ 050085 PCT/ EP2003/ 013372 -54 This exanple

|| . f
I 4tk 'mﬁloolldlnlyl

et hoxy) - 1Hi ndol e and ot her substituted indol es using

the synthetic procedure of C\
@/\/CI OH Stip_l N\/\O
HEt + \ Alkylation
" K,COy ACN
N
H H

A 250 mL roundbottom flask equipped with a magnetic stirrer was charged with 4-
hydroxy-1H-indole (3.85 g., 28.9 mmol) and 75 mL acetonitrile. To the resulting solution
was added potassium carbonate (15.95 g., 115.6 mmol) and then 1-(2-chloro-ethyl)-
pyrrolidine hydrochloride (5.41 g., 31.8 mmol). With rapid stirring, the suspension was
refluxed for 72 hours and then combined with 200 mL ethyl acetate, and washed with 4 x
45 mL water. The aqueous fraction was washed with 4 x 45 ml, ethyl acetate, and the
combined organic fractions were washed with 50 mL brine, dried over MgSQ4 and

concentrated in vacuo. The residue was purified by flash chromatography (0% to 40%
magic base in CH,Cl,) to afford 2.209 g. of 4—(2—pyrrohdm -1-yl-ethoxy)-1H-indole.
(M+H)" = 231.
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Scheme H below. Step 2 d NN GV~ HStep 1 ~\O
Protection \ Alkylation_-~il~ HCO | / KiCOy,ACN | \
D -t-butyl dicarbonate N~ + H/ Ho"Ok Step 4 Step 3
\ Deprotection O Sulfonylation / NHCIitOH H p
sec-BuLi, 3 So? ~OHCI OAS5 SCHEME H Step 1

WQ20080088F r ol i di n-1 -yl -etho )-1Hindol e N BCTHEBROOEM3BE ep

1 ON-"/\O + Alkylation HE_ | / K2CO3, ACNHH A
250 nmL roundbottom fl ask equi pped with a magnetic
stir§tg2 was charged wth 4- 10 hydroxy-1Hindole (3.85
g., 28.9 mmol) and 75 nlL acetonitrile. To the

r €S Ul bligroB@h 4l oM, ﬁd@fé— CGHY % 163y bonat e

(15. g. en - o-et hyl) -
pyrrolldlne hydrochlorlde (5.41 g., 31.8 mmol). Wth
rapid stirring, the suspension refl uxed for-72-
hours and en conbined with 20 | acetate, and
washed VM{::? 45 nL wat etp2 The aquequs fracti on was
washed wit "5 nmL ethyfmﬁeetate e 15

conbi ned organl ract i gy, sashe 50 mL
brine, dried ov SO/ ané concentrated n vacuo.

The resi due was ied by flash chromat aphy (0%
to 40% , )P

Using di-tert-butyldicarbonate as described in step 2 of Example 5 above, but with
4-(2-pyrrolidin-1-yl-ethoxy)-1H-indole instead of [2-(1H-indol-7-yloxy)-ethyl]-methyl-
carbamic acid tert-butyl ester, 4-(2-pyrrolidin-1-yl-ethoxy)-indole-1-carboxylic acid tert-
butyl ester was prepared: (M+H)" = 331.

Similarly, but replacing 4-(2-pyrrolidin-1-yl-ethoxy)-1H-indole with 3-(1H-Indol-
4-yloxymethyl)-azetidine-1-carboxylic acid tert-butyl ester, 4-(1-tert-Butoxycarbonyl-
azetidin-3-ylmethoxy)-indole-1-carboxylic acid tert-butyl ester was prepared: 'H NMR
{(CDCl;, 300 MH?z) &: 1.46 (5,9 H), 1.47 (s, 9 H), 3.04 (m, 1 H), 3.89 (m, 2H), 4.09 (m, 2
H), 4.20 (m, 2 H), 6.66 (m, 2H), 7.20 (t, 1 H, ] = 8.1), 7.48 (d, 1H, ] = 3.77), 7.78 (d, 1H,
J=8.1).

Step 3

2-Benzenesulfonyl-4-

ester

Step 3
& Sulfonylation
IL ‘sec-BuLi,@—sozF ' ,\:0
o0 5
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2-benzenesulfonyl-1H-indole: M+H)™ = 343,

magi ¢ base in CH2Cl12) to afford 2.209 g. of
4-(2-pyrrolidin-1-yl-ethoxy)-1Hindole. (MH+ = 231.
WO 2004/ 050085 PCT/ EP2003/ 013372 -55- Step 2
4-(2-Pyrrolidin-1-yl-ethoxy)-indole-|-carboxylic acid
tert-butyl ON Step 2 -'~O Protection

WOy | di carbonate N H 0~0 Using  PCT/EP2003/013372

di -tert-butyl di carbonate assgescribed in step 2 of
Exanpl e 5 above, but with 5

4- ( 2Ugyg the biodidaref tbp A6t Byakupld $ dbbetObR rdphsh e Ath-Qfrt-
EbéFo et 'to@ﬁ%lée'g};fe—%ﬁé%gﬁggyﬁydlﬂéﬂgctar%gﬁc &8 tgfat—rg]ugyl Ster inth 4-
A2-pyrglign- bikadhony)tingdle-bchrbsoylic ichidat-butylestar, Rbmzbriesulfanyid
YR IpyrrBRinh -yREh &) WA AL ERBEEL acid MEBhil Gredid ‘prepared:
aLI%/I, but reépl acing
Mkszyf’* ol i di n-1-yI - et hoxy) - 1Hi ndol e with
3-(1H 1 ndol - 4-yl oxynet hyl)-azetidi ne-I-carboxylic
aci dSiméarty, biirsplacieg #-62-pyrdolifdip- t-grethoBpitiodole brdbnylicacidaert-
BE81 dstdt PiniPa-yi-LRIY oRAQL ik £ LGIRG :
Cedt Uty R e e S AR e S
a5 fery ester -paprenssulfdnyt (1 riutorgcahpnylrietdins ). 3. 8
@lnaetlﬁbcy),-in?-d@ B-C;Srm_xylﬂt aciﬂkergglztgfbstgmai Tg_'reb%redi 6}%@?@1{ [CI%@%, gbo
}g%é} fﬁf«&s (ﬁgg&_)ﬁs_s‘(g? @é) 305, 1 H() 3.827(s, 2 H), 4.16 (mm, 4 1){), 6.68 (d,
2HHenz. e sadt, 1Y 843,053 iyl 5 1), 796 (4, IHYl=&hhoxy) - i ndol e-
| -carboxylic acid tert-butyl ester N~ ~O NO Step 3
Sul fQnyd afion ON - sec-BuLi, S02F O-0 WO 2004/ 050085
PCT/ 03/ 013372 -56 Using the procedure of step 3
but . repl acing.7-[2-(tert-
R E PR gdol e- | - car boxyl

O‘l\/\
CL\/\O ?

Step 4
@ Deprotection N < >
HCl1/EtOH N
N H

=0

o]

HCI
0 o

A~

Deprotection of the indole nitrogen of 2-benzenesulfonyl-4-(2-pyrmolidin-1-yl-
ethoxy)-indole-1-carboxylic acid tert-butyl ester using the procedure of step 4, Example
5, yielded 2-benzenesulfonyl-4-(2-pyrrolidin-1-yl-ethoxy)-1H-indole, (M+H)* = 371.

Similarly, deprotection of 2-benzenesulfonyl-4-(1-tert-butoxycarbonyl-azetidin-3-
yimethoxy}-indole-1-carboxylic acid tert-butyl ester afforded 4-(azetidin-3-ylmethoxy)-

Example 7

2-13-(2-Fluoro-benzenesulfonyl)-1H-indol-7-vioxy]-ethylamine

This example illustrates the synthesis of 2-[3-(2-Fluoro-benzenesulfonyl)-1H-
indol-7-yloxy]-ethylamine using the synthetic procedure of Scheme I below.
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(2-pyn olidin-1-yl-ethoxy)-indol e-|-carboxylic acid
tert-butyl ester, 2-benzenesul fonyl -
4-(2-pyrrolidin-1-yl-ethoxy)-indole-I|-carboxylic acid
tert-butyl ester was prepared: 5 (MtH) +=471.
Simlarly, but replacing

WA 2049385 1 ol i di n- 1- yI - et hoxy) - i ndol e- | - c RYEPPFU3IFE| d

tert- butyl ester with -57- .
4- (1-tert-butoxycarbonyl -azetidi n-3-yl net hoxy) - i ndol e-

1l-carboxylic acid tert-butyl ester,
2- benzenesulgoqyl ert- buté% f/car bonyl - aze 1—93-
yl prethaxy) - gde he L cacpony i gy t.gntert-

5 ear?é‘ﬁ;—rﬁ’ 6F (s, 9
Y1 T H) , @S(ml 82(3 N 4. 16
(m o4 H) %’/k \ﬁ
1HJ79)736(t 1HJ|82) 796(d1HJ81)
Step 4

2. Benzenesul f onyd- 4- (2- pyrroli d| n-1-41-et hox"ﬂl) 1H | ndo
le CN~~ ONON~O Step 4 Deprotedion 0 HO EtOH N
NH ROHC 15 Deprgt ection of the indole nitrogen of

2- benzenesul f onyl - 4- 20I i din-1-yl 0
et hoxy) -i ndol e-1 - cqr c acid tert-butyp=g @
usi ng the proc \ step 4, Exanple I elNded

2-benzgggsul fo w2 pyrrol [ 9ﬁ41 yI -
l e, (®Mdahor= 371.{ Simlarly; [ -
2- bemfonﬂ 4- (1-tert - bURQ HERr bonI -azet 'di n- 3
yl met AX¥4 - i ndol e-|] - carboxylic acid tert- ~ELtyI ester
af forded 4-(azeti i n-3- yl met hoxy) - 20

2- benzenesul fonyl -1 Hi ndol e: MtH) + = 343. Ey%rpl e 7
2-(3-(2-Fl uoro-benzenesul fonyl ) -1 Hindol - 7-yl oxyl - et hy
| am ne This exanple ill uSCHEYEE t he synthesis of

2-[ 3-(2-Fl uoro-benzenesul fonyl ) -1H

i ndgkepd- Yl oxy] - et hyl ami ne using the synthetic
procedure of Scheme | bel ow. WO 2004/ 050085

PCT/ ER- 3LQ13372  -57 Step 1\ N Step 2 S | AKO3
Catiﬁ_:f%(%é - n 9~N

Step 1 @3
A Alkylation
Cry
5 /\ 1

i
N

In a 100 mL roundbottom flask equipped with a magnetic stirrer and rubber
septum, 7-hydroxy-1H-indole (1.66 g, 12.48 mmol) was dissolved 50 mL anhydrous
acetonitrile. The flask was charged with potassium carbonate (6.88 g., 49.9 mmol) and
cooled to O°C. While stirring, bromoacetonitrile (1.64 €., 13.73 mmol) was added
dropwise over two minutes. The reaction mixture was allowed to warm to ambient

~ temperature and stirring was continued for three hours. The solution was washed with’

water (2 x 30 mL) and brine (1 x 30 mL), dried over MgSO, and concentrated in vacuo.
The resulting oily brown residue was purified by flash chromatography (95:5 ethyl
acetatethexanes to 85:15 ethyl acetate:hexanes over 30 minutes) to give (1H-Indol-7-
Yloxy)-acetonitrile as a crystalline solid (0.244 g.) ms: (M-H) = 171.2,
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CF NONaHFOHBr/\ N1~/ \' SS N~OFN 0 11

~cSF O N Reduction NF -~, 0 1. LAH O0C Hcl mCPBA

2. HO / EtOH O N NH2 SCHEME | Step |1

(1H I ndol - 7-yl oxy) -acetonitrile Step 1 P~ \
lation N/ NK2COB 0 OHBr N5 N In a 100 nL

Al k
W?&W%@B@?t om fl ask equi pped w th a nagnetPE/EPRI03$18F72 and

rubber septum 7-hydroxy-Jgkindole (1.66 g., 12.48
nmol ) was di ssolved 50 nL anhydrous acetonitrile. The
f| astepdas charged w th potassi um carbonate (6.88 g.,
49.9 mmol) and cooled to OOC. Wile stirring,

br 0f‘a‘q@"fﬁfa%@?_&@f&&@»ﬁﬁmow.;}ﬁxﬁ-%cemme was added 10

dropw se over '

wo m nut'e€s.  The reaction m xture was
allonwed to warmto anbient tenperature and

stirringwas continued forthree hours. The sol on was
washed w vat er  ( 30 nL) and bri ‘ m),
dried overAMgso4 an centraggesd in N ¢ The

resul tingdoily brown resi duesumagstgur i Ngd-¥y flash

chr omat ography (95: 5 $ét hyl aaehat e: heanes to 85:15
et hyl acet gl e: hexan er 30 m nutes) gi ve
(1H I ndol - 7 15 yl ox cetonitrile as a frystalline

solid (0.244 g.) meq¢MH)- =171.2. WO 2004/ 050085
PCT/ EP2003/ 013372 -58- Step

3- ( &5 ELaARIoA PR a0Y horobititt (Al 5 7103 Q] 1RO ¢
aninydrous dimethylformamide was added sodium hydride (0.062 g. of a 60% suspension
in mineral oil, 1.56 mmol) portion wise). The solution was stirred with a magnetic stirrer
at room temperature for 20 minutes. Bis-(2-fluorophenyl) disulfide {0.396 g., 1.56
mmol) was added in one portion and the reaction mixture was stirred at room
temperature for 2 hours. The reaction mixture was partitioned between water (50 mL)
and ethyl acetate (50 mL). The aqueous layer was extracted with ethyl acetate (2 x 25

mL) and the combined organic fractions were washed with water (2 x 25 mL) and brine
(2x25 mL). After drying over MgSQy, the organic fraction was concentrated in vacuo
and the resulting dark red residue was purified by flash chromatography
(chromatography (95:5 ethyl acetatechexanes to 85:15 ethyl acetateshexanes over 30
minutes) to give 0.196 g. of [3-(2-fluoro-phenylsulfanyl)-1H-indol-7-yloxy]-acetonitrile
as a clear oil. ms: (M-H)™=297.1

Step 3

3-(2-Fluoro-benzenesutfonyl)-1H-indol-7-vloxyl-acetonitrile

5
Step 3
m F Oxidation
—_—r

gL - - - - mCPBA
]I
N

A 25 mL flask equipped with a magnetic stirrer was charged with a solution [3-(2-
Fluoro-phenylsulfanyl)-1H-indol-7-yloxy]-acetonitrile (0.196 g., 0.657 mmol) in 25 mL
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NFI/ Step 2\ F O+ S SulfanylationT NaH O F 111 N
To a solution of (1Hindol-7-yloxy)-acetonitrile
(0.244 g., 1.42 mmol) in 15 nL 5 anhydrous

di met hyl f or manude was added sodi um hydri de (0.062 g.
of a 60% suspension in mneral oil, 1.56 nmol)

WM Wi se). The sol ution was stirred REHEP2043/013372

magnetic stirrer at roomdtsgnperature for 20 mi nutes.
Bi s- (2-fluorophenyl) disulfide (0.396 g., 1.56 nmol)
9@3‘: eredhans Hriesolution woroalatio Diearkeret-chhmoperodhensoivas
§ct1d {0@»@90 3it38rn995q wisGHRA g@%ﬁﬁ Gisk %er?‘l% Eeg Th-gl?% tiglaCt | on

ure It one t ween
E‘PW . %ﬁtdéo FEon trgom trweera'atrea@dgumaw?s coptinueddor Act ed
hminh Tk l‘Eﬂ&hoﬁﬁﬁitﬁie@m( WasKedA¥ith 1@4}70@&315’1:11 AtosAERIHSH (2 x 45

5
BLOAN ek (05 ) T SRR ok Bt EER B Tl
m@ mrva@p i Dhre rosalsing resideayras amdizhd'bm flash chromatagraphyt{g1
ReSibb-Bi0Nd 181 MQE@%@&@O YRR, )% fvle@‘ij?ﬁj Yof{ [5-85 Buoro-

hr onat.o chro aphy
PO D5 B0 75 35 e b i e MBS 578 30
15 mnutes) to give O 196 g. of

[ 3- €Zp#l uor o- phenyl sul fanyl ) - 1Hi ndol - 7- yl oxy] - acet oni
trile as a clear oil. ms: (MH-=297.1 Step 3

3- (2:IB m@m@mhﬁﬁzeﬁam qm&haoﬂy 4 ah-lﬁﬁj}ié dchIBR&L ONi
trile S\ / -S\ /] Ste ation

m CPBA N N N 020 A 25 nm flask equi pped with a

magnet i c stl r‘@charged with a sa utign [3-(2

FI uor o- p | Rang! ) - 1H i ndol - 7-yl <, etonitrile
(0.196 g. nnDI) in 25 L ¥>0085
PCT/ EP2 0 Rectlﬁgtlon F

T1.AR,OC .

7 2. HCl/ EtOH O
I \L

NH,

A dry 25 mL roundbottom flask was equipped with a magnetic stirrer and purged
with argon gas. To this was added via syringe a solution of [3-(2-fluoro-
benzenesulfonyl)-1H-indol-7-yloxy]-acetonitrile in 10 mL of anhydrous THF. The flask
was cooled to 0°C and lithium aluminum hydride solution was added (1 mL of 1M
solution in THF) dropwise over 2 minutes via syringe. The reaction was allowed to warm
to room temperature. After 1 hour, the reaction mixture was combined with 25 mL
diethyl ether and quenched with sodium sulfate decahydrate {0.371 g., 1.14 mmol). The
resulting suspension was stirred for 2 hours, filtered through a bed of celite and
concentrated in vacuo. The resnlting residue was purified by flash chromatography (neat
CH,Cl, to 10:1:0.1, CH;Cl:MeOH:NH,OH over 35 minutes) to give 0.138 g. of the free
base 2-[3~(2-fluoro-benzenesulfonyl)-1H-indol-7-yloxy] -ethylamine, The solid was
dissolved in 1 mL ethanol, to which was added 0.5 mL of 2N ethanolic HCL The

resulting solution was concentrated in vacuo and triturated with 45 mL cold ethyl ether to

give 110 mg of 2-[3-(2-Fluoro-benzenesulfonyl)- 1H-indol-7-yloxy] -ethylamine
hydrochloride as a purple powder (11%). (M-H)™ = 333.

Also isolated as a minor product from the reduction of step 4 was 1-(2-Fluoro-
benzenestﬂfonyl)—3,4-dihydro—5—oxa-Za-aza-acenaphthylen-S-ylamine, ms (M+H) =333.
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-59 of dichloronmethane. This solution was cooled to
O C and net a- chl oroper oxybenzoic acid (0.309 g., 1.38
nmol ) was added portion wise over 10 minutes. The
reaction mxture was allowed to warmto room
tenperature and stirring was continued for 2 hours.

WORWHPREEL i on ni xture was washed with 1 MGQIHPAYTMIHR

carbonate solution (2 x 45.fnL) and water (1 x 45
m.). The organic fractions were dried over MgSO4 and
concentrated in vacuo. Thé&xumegeBti ng resi due was
purified by flash chromatography (9:1 hexanes: Et OAc
to 41:01mh@5@{ges: Et OAc over 30 minutes) to give 0.125 g.
of [3-(2-fTuoro- benzenesulfony)l

-1 H$hn ggac%éi%?e)ﬁ tmns %)t % l*&rterrylbly Varus %’c\ﬂ les &e ﬁ)r%lsﬂtatae:li 3
2]101@-1’(1 the fillgwing Tﬂéﬁz mwgrghmt“) orlittivechoipodnd/lapuspd inghd1y

Prm&&a%& 8CHb0 Bfiﬂ@ConQndéléfPQFniﬂg-ll I-N O=S P\/j F
Step 4 F N Reduction . LAH OC NHci 2. HJA / EtOH

01 5. L roundbottom fl ask was equi pped
W t hﬁmneﬁrwom Ot%on Orgm}{ Ltéﬁ?d purged with argon gas. To
this was added_via syringe a solution of [3-(2-fluoro-

benZegredientt onyl ) - 1H- i ndol - 7- yl oxy]|- acebomiwtri I e in 10
nmL of anhydrous THE The flask 15{was cooled to OIC

and Aditdihgtedied: Um num nydri de SoruuTon J§gs, added (1 1L
of 1M solution in THF) dropwi se oyer 2 mnutes via

SYt+ge,.Theteacten—was—al-ewed o ?@%—(—G—f—@@-m—
terrperast ure. After 1 hour, the reactio Xt ure was
comhined with 25 m_diethyl ethed and guenched with
sodiMignesinm deagtelecahydrat e (0.371|g., U5%4 mmol ). THe

resul ting suspension was stirred ffor 2 hours, filterjed

through a bed of celTte and Z0 concentrated I n vacuo.
The resulting residue was purified by flash

chr gﬁgﬁ%"&%ﬂ%ﬁﬁg eﬁgnd %ﬁ:&leﬁ ? ca§§{dfis ccg)ntalm\h/uelg ﬂa.oh}%]é)o E8 of

gaﬁg ope¢ @gsulgjepaid appro:nmate a total daily dosage.
2-[3-(2-fluoro-benzenesul fonyl)-1H i ndol - 7-yl oxy] - et hy
| amGoenpoditien fedialA dsigistration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose | 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol,
The formulation is then dried and formed into tablets (containing about 20 mg of active
compound) with an appropriate tablet machine.



dissolved in 1 nL ethanol, to which was added 0.5 nL
of 2N ethanolic HCI. The resulting solution was
concentrated invacuo and triturated with 45 nL cold
ethyl ether to 25 give 110 ng
of 2-[ 3- (2- Fl uor o- benzenesul fonyl ) - 1H-i ndol - 7- yl oxy] - et
WRY04e hydrochl oride as a purpl e powdRGT/RP20DIA13372
(MH- = 333. Also isolatedgas a mnor product from
the reduction of step 4 was 1-(2-Fl uoro-
benzEémemitibo foy Oral Addimiktlayielr 0- 5- oxa- 2a- aza- acenapht hyl e
n-3-ylanline, nms (MrH) = 333. WD 2004/ 050085

G 013372 —=60=—Exanpte—8—Formyaiions
Phar maceuti cal preparations for delivemr vari ous

1 _ forpulated as  shown in the foll ow ng
Tabl§§WE“¥$PPW% i ngredi ent” or "Agtivel@8npound" as
used in the 5 Tables neans one orn nore of the
Conplbummgisagd Forrmul a 1. Conpositidgn fon.5@r al

Adm ni stration Ingredient 96 wt./Ww. Active

T NOT B Chicide 070 Cactose—7975% Ifagllc?_io nmrstearate
0.5% The ingredients are nm xed and di sperised into
capsyles—coptaini out—100 ng teach: one capsule
woul ¥eBH B8 rat e a total daily ddsaged1d® Conpositiln
Mfor Oal Administration Ingredien %wt/wt. Active
i ngriydpyéparal2®. 0% Magnesi um st ear at e 0055¢g
Crosscarnel | ose sodium 2. 0% Lactgse 76.5% PVP

( POT AR O T AT TTE) 1 0% THe Ty eugstygl Sare
conbi ned and granul ated using a s¢l vent such as

: . dried and forned
i nt ogofﬁétB{ g?%%%%%ﬁai ni ng about 20|ngy o¥83&tive

ound) with an appropriate tabjet machi ne. WO
2004Vee800B SVadmbix003/ 013372 - 61 1.0¢g

Flavoring 0.035 mi
Colorings 0.5mg
Distilled water q.s. to 100 m!

The ingredients are mixed to form a suspension for oral administration,

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient : 025¢g

Sodium Chloride gs to make isotonic
Water for injection 100 ml

The active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution



[ap. tﬂﬁ_ CRHT _ Wt tte—remar mder—of _'lileg,veﬁyﬁ_ for
injection, filtered through a 0.2 mi cron mefbr ane

Conposition for Oral Admi nistration |Ingredi ent Anount
Active conpound 1.0 g Fumaric acid 0.5 g Sodium
chloride 2.0 g Methyl paraben 0.15 g Propyl paraben
0.05 g Ganulated sugar 25.5 g Sorbitol (70%
solution) 12.85 g Veegum K (Vanderbilt Co.) 1.0 ¢

WRR2BHBYP%g 0.035 Ml Colorings 0.5 ng Di BEVERQFOMEE er

g.s. to 100 M The ingredignts are mxed to forma
suspension for oral adm nistration. Parenteral
Fotomisl Thé ohition gmede ento ight withithe remAtidenof the mgteefdt ent

_ ) . e i  for
?f}{j&gg?iﬁgﬂg%%@u%%gé#ggo%%te I?lgre [ ngf eglieﬂ(tg"eiggn é({Jlé?tgtgo ved
cPPdifi988r ti on of the water for injection. A sufficient
quantity of sodiumchloride is then added with

st i r3uppgpitbxy Romkdatiohe sol uti on WO 2004/ 050085
PCT/ EP20_03/ 013372 62 isotonic. The solution is nade

_ ) ged—under sterile ! .conditions
Supgg‘@’?’&?’i?giﬁ‘&r nul ati on Ingredient % w9%w. Active

ingredient 1.0% Polyethyl ene glydqol 1000 74.5%

Pol yRefijathylemeslgbhi®ed 4000 24. 5% 74.5%

Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into
molds containing 2.5 g total weight.

Topical Formulation

Ingredients grams
Active compound ' 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxyanisole) T — o
Water g.s. 100
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25

5 The ingredients are nelted together and m xed on a

steam bath, and poured into nolds containing 2.5 g

total weight. Topical Formulation Ingredients grams

Active conpound 0.2-2 Span 60 2 Tween 60 2 M neral
5 Petrolatum 10 Methyl paraben 0.15 Propyl

oi |
WOHPLHA|S 0. 05 BHA (butyl ated hydroxy aniR3VER¥O0E013372

Water g.s.100 WO 2004/ 05008& PCT/ EP2003/ 013372 -63
Al'l of the ingredients, except water, are conbi ned and
h e at @Uoftﬂ@ iaﬁmiiﬂntsﬁél@pvmmr arg t&mbihad@nd Beagadftd ithbheﬁﬁ)f‘c with

VIgOfOUS stir to enu
RgrElsity fg ﬁn%@&éﬁ:@ gvatea%mddf @s gbo Shy

Formul ati ons 5 Several aqueous suspen3| ons cont ai ni ng

f r oniiail Spitay BorAltions5 percent active conpound are

prepared as nasal spray fornul ations. The formul ati ons

opt lsaveeal hc}heoufs@ﬁt‘péisﬁné DRAEAiNEr AN EHo8EH. @RI pRbteht s T O

exa m crogrystalli |1 ul gse di'um
AP e Pl e Py KRR e T dion penaly
Isqmimmmhdtme ingredientglsuningg, foeeamglednicocrysaljinsdellybdde, sddiem I
r [ i.ver [ pasa
< r%m‘?trg?%y’éﬁds% ci&’l!rt%& ag{ﬂﬁue HRY l}prarogﬁpnc aqdelga \{) %da%fl
just DIG- ‘Fhecres! ﬁpraarrf@r aﬁpmwbaﬂﬂﬁﬁre‘é)@ﬂaa@@lwﬂla}’mﬁered\
@gicaugiaaiva&cfasm @9!11@0 tnfrofitefs of RIrAYRHEGVIRE Ycrdhtided A
a}an g di ol i ?ﬁ % bi ndi ng studies This
‘éﬂg‘f’sé“ﬁs Wi t%BIaVSrFVW 6PPY8i ol i gand bi ndi ng
studi es of Conpound of 15 Forrmula I. The bi ndi ng

activity of conpounds ofgy ﬁél@gl nvention in vitro was
determ ned as

. Radioligand binding studies

This example illustrates in vitro radioligand binding studies of Compound of
Formula I

The binding activity of compounds-of this invention in vitro was determined as
follows. Duplicate determinations of ligand affinity 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-HCI, 10 mM
Mg80y, 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
times in ice cold 50 mM Tris-HCl. Bound [*H] LSD was determined as radioactive
counts per minute using Packard TopCount.

Displacement of [3H]LSD from the binding sites was quantified by fitting
concentration-binding data to a 4-parameter logistic equation:

bi1‘1ding=basa1+( Bmax - basal J

1 +10~Hil(loglligand]-log ICs
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xy P-dbrLlichlnse-Bergengsulfonyl)-7-(Z-pyrrolidin-1-yl-ethoxy)-1H- | 8.2

follows. Duplicate determ nations of ligand affinity
are made by conpeting for binding of [3H]) LSD in cel
menbr anes derived from HEK293 cel |l s stably expressing
reconbi nant human 5-HT6 receptor. 20 A

determ nati ons were made in assay buffer containing 50

WRRIMPPES e, 10 M MgSOD4, 0.5 mM EDTA,  1PGREPASEMIBER ¢

acid, pH7.4 at 37 C, in a.gh0 mcroliter reaction
vol ume. Assay tubes containing [3H LSD (5 nM

Cc onpelera il isithyeiitl slope) (Higamt iy thr@ncanition of atlRtiRtkaliblignd

i : 160 7 at C. Liltered ont
RIEE N BBl fh %&ﬁ"&?@d S B
edmligiedr Ehespecifie bindine windp isvthexdifrerme bietwiees eeBrdx 26d thi nes
bikal pafneeRlsd 50 MM Tris-HCl . Bound [3H LSD was
determ ned as radioactive counts per mnute using
Packar 0 .Sk ac nt of [3 LSD.from t he
b i RO S O BB g inch S ot 1 i Faeed
&vnd exhesdechivai-BThalitrsgnisiat Reprasentatite HEITS afinity valog(pEl)ifer

@bt the MvastoAGrolARdbble BUR ¥ R83@ in Table 2,

\'1+10-Hf 11(l og[ | i gand] - | ogl Cso WD 2004/ 050085

PCT/ EP2003/ 013372 -64 mgghg HIll is the Hi Il slope,
[ligand] is the concentr 8f of conpeting radi ol i gand
and 1 Cso is the concentration of radioligand produci ng
hdl f - maxi mal speci fi Caspedidg of radi ol i gand. |EKe
speci fic binding window is the difference betwen tihe
BrigxBeattdestiieyl- D5 hrdidin AR lcBioRy)- 191 Habled (e pr oggdUr es
off this Exanpl e, conpounds of Formula | were t¢sted

and-r=f chto-h Feeti-yve—orHEerapt-agonk-stSs

Rd gr(gs%mf T {2 vtro glmilléjfl‘ﬁtehgx@buﬁm@%r 83
cqapounds of the invention fromthe above assay are
s houi-Chiorer g aesiionyihi-@-prrioldipdatrgthpgy)-1H-indole | 8.4
3-|Benzenesul f onyl - 7- (2- pyrrolidi n-1-yl -et hoxy){l Hijndo
| @ 343,4-Dichloro-benzenesulfonyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1H- 7.7
3 miofen! or o- benzenesul fonyl ) - 7- (2-pyrrolidin-14yl-4dtho
X))-f i ndol e 8.3
34(2-Chl gro-bhenzenesul fonyl )-7-(2-pvrrolidin-14vl -4dtho

34 (adiok- Di chl or o- benzenesul fonyl ) -7-(2-pyrrolidijn-1-yl -
ethoxy)-1H 7.7 indole

3-(2; 5=bichtoro—penzenesu-ony—F(2pyrretdin—tlyl -
et hoxy)-1H 8.2 indole _
Example 10

Cognition Enhancement

The cognition-enhancing properties of compounds of the invention may bein a
model of animal cognition: the object recognition task model. 4-month-old male Wistar
rats (Charles River, The Netherlands) were used. Compounds were prepared daily and
dissolved in physiological saline and tested at three doses. Administration was always

©" given i.p. (injection volume 1 ml/kg) 60 minutes before T1. Scopolamine hydrobromide - -~ -

was injected 30 minutes after compound injection. Two equal testing groups were made
of 24 rats and were tested by two experimenters. The testing order of doses was
determined randomly. The experiments were performed using a double blind protocol.
All rats were treated once with each dose condition, The object recognition test was

performed as described by Ennaceur, A., Delacour, J., 1988, A new one-trial test for



10 Exanple 10 Cognition Enhancenent The

cogni ti on-enhanci ng properties of conmpounds of the

i nvention maybe in a nodel of animal cognition: the

obj ect recognition task nodel. 4-nonth-old male Wstar

ratsgﬁ(harles Ri ver, The Netherl ands) were used.
WeRRHEIEs were prepared daily and 15 di sBGVEPRM39IA3T2

physi ol ogi cal saline and tegted at three doses.

Adm ni stration was always given i.p. (injection

viehohielobicatistukdgy oftbmvrintras 1{B2hoieal Bhta. BEhaDBhialRes) 81, 47-

drobrom de was injected 30 m nutes after conpound

injection. Two equal testing groups were nmade of 24

rats and were tested by two experinenters. The testing

or dewdlt thd PEednt iiéntid h@bBpREL b AT frenckithe specific

T e A
5 dbsgevoadicmiadnand Bhevaaitondy be ebstinied wshout departing Som the
%ﬁ%eféﬁfim?ﬁ sébpe gﬁﬁ@ﬁﬂv«%ﬁgn b ENEAC BYhy mtg&ﬂcg%% gr%? HE madkto

;ﬁ%ﬁﬂ’ A newone-trial_ test faor WO 20
tEprHEIIr G aaen maigsigl, FREROSTH P SRAMED Prossst B06RSs Bep or
Sm&pn to/thé obj fc&trmé’::spirﬁ imdl?edilﬁ\éf OF plesefl il PentiBie hﬂl\r?uckﬁg@iiﬁhaﬁﬁﬁ :

. : I. t he esent inventio as been
c?%es%éllz%eéig‘%\)/ﬁ TR %F &r %@Ieﬂ’etcgmﬁwagpesngleeé:limﬁ@% enbodi nent s
thereof, it should be understood by those skilled in
the art that various 5 changes nay be nade and
equi val ents maybe substituted w thout departing from
the true spirit and scope of the invention. In
addi tion, many nodifications nay be nade to adapt a
particul ar situation, material, conposition of matter,
process, process step or steps, to the objective
spirit and scope of the present invention. Al such
nodi fications. are intended to be within the scope of
the clains appended hereto. WO 2004/ 050085 - 66-

PCT/ EP2003/ 013372 Cains $ |I. A conpound of the
formula l: (R, 2r "I S(O. RR N RNs ORs RIif
or a pharnmaceutically acceptable salt thereof,
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5 wherein: msfromOto3; nisfromOto2; each R is
i ndependent |y hydrogen, hal o, al kyl, hal oal kyl,

het-eroal kyl, nitro, al koxy, cyan, Nee,
‘D%g%?&éx%s -C(=0) - NRaRb110 -SOrNR R, N( RATEEF¥YLINY

or -C(=0-Ra, where each of-dgda and Rb is

i ndependently hydrogen or alkyl, or two of R nmay form
an al kyl ene or al kyl ene dilaimy group; R2 is optionally
substituted aryl ptionally substituted heteroaryl;
R3 i g hy F%@H‘%%Pfotgfgwehks pis2or3; R5, R6, R7 and Rs
each independently is hydrogen or alkyl, or one of R5
and R6 together wth oneﬂ:gs R7 and f&s and the atons

t herebetween may form a rocycl i% L}i ng of 4 to 7
menbers, or R7 and Rs toget i 9 ir shared
nitrogen may forma heter icng of 5to 7
menbers. 20 2. The conpoynd cl zﬂm 1, wherein msO;
WD 2004/ 050055 PCT/RER? 93372 RB7- nis 0 or 2; R
is hydrogen; R2 is opt'}i'orpaslly substituted aryl; R3 is
hydrogen or alkyl; pR’s 2 or 3; and 5 R5, R6, R and
Rs each i ndependently is hydrogen or alkyl, or one of

R5 andH§6 together with one of R7 and R8 and the
at on¥ % QF‘@B@EW@E?FWP@IedeF?#?EaEOf’heter ocyclic ring of 4
to 7 menbers, or R7 and R8 together with their shared

ni t rdgesm:may form a heterocyclic ring of 5 to 7
menbers, 10 3. The conpound of claim2, wherein R2 is

opti onaldiyrei@ed3;t ut ed phenyl; RS and R6 together

with one of R7 and Rs and the nitrogen atons

therebet\l\sﬁ?n )ﬁ.form a azetidin-3-yl,

pyrroli BTS2, pi peridin-4-yl; or RR and Re

together with their shared nitrogen may forma

pyrroli eicih RYis yxﬂgpendenﬂyhydrogen, balo, alkyl, haloalkyl, hydroxy,

: heteroalkyl, nitro, alkoxy, cyano, ~NR*RY, —-$(0)—R?, ~C(=0)}-NR*R?,

~SO--NR'R’, -N(R*)-C(=0)-R", or ~C(=0)-R’, where each of R* and R®is
independently hydrogen or alkyl, or two of R' may form an alkylene or

alkylene dioxy group;

R’ is optionally substituted aryl or optionally substituted heteroaryl;
R’ is hydrogen or alkyl;
pis2or3;

R’, R%, R’ and R® each independently is hydrogen or alkyl, or one of R’ and
R® together with one of R” and R® and the atoms therebetween may form a
heterocyclic ring of 4 to 7 members, or R and R® together with their shared

nitrogen may form a‘heter_ocyclic ring of 5 to 7 members.

2. The compound of claim 1, wherein

mis0;



15 4. The conpound of claim2, wherein R2 is

2- hal ophenyl , 3-hal opheny, 4- hal ophenyl,

2, 3-di hal ophenyl, 2, 4-di hal ophenyl, 3, 4-di hal ophenyl,

2, 5-di hal ophenyl, 3, 5-di hal ophenyl, 2-al koxyphenyl,
wo-2elkmssipheny, 4-al koxyphenyl, 2, 3-di al kpeqygbanmissn

2, 4- di al koxyphenyl , 3, 4- dlalkoxyphenyl

3, 5-di al koxyphenyl, or 2,5- d?a]koxyphenyl 20 5. The

conpoundnqhhgba|n14 wherein R2 is 4-chl orophenyl,

2, 3- dlchlorophenyl 2-chl orophenyl , 2-fluorophenyl,

3- quoroR %% or 2-nethoxyphenyl. 6. The conpound of

claim1, E sald conmpound is of the formula 2

(R)m&@n~l RRORs NPR7 RSIla wherein

m n, p, mOPmﬂYR@sumtedmthﬁhadrdgeaarm as defined

in claim1 WD 2004/ 050085 PCT/ EP2003/ 013372 - 68- 7.

The conppisdrsfandl ai m 6, wherein said conmpound is of

the formul a manchm%a%Q%ROEWPP

| al 8 ,
’ E s I:{d e? i n%igﬁe ﬁe%ﬁgl l%mi m‘&egofﬁdenﬂ?% h?ﬁfeefe?} Visd d’r 8%%%%8‘{%

i ndepend@Fthsy WK aresy Bnandﬁ?ah@d tha Al thefehétweeh Imay forora
al koxy. heBrocitie ri8gofIAyD ﬂ-leﬁlﬁ)eﬁ JARMNAR? Mgaﬁ&'“@th%ﬁéudshmd
compoun dmll.régeg }r E)rm a %eterocychc r?ngbf 5 to 7 members:
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3. The compound of claim 2, wherein R?is optionally substituted phenyl; R’
6
and R” together with one of R’ and R® and the nitrogen atoms therebetween may form a

azetidin-3-yl, pyrrolidin-2-y or piperidin-4-y}; or R7 and R together with thieir shared
mtrogen may forma pyrrohdm -1-yl,

4. The compound of claim 2, wherein R? is 2-halophenyl, 3-halopheny, 4-
 halophenyl, 2,3-dihalophenyl, 2,4-dihalophenyl, 3,4-dibalophenyl, 2,5-dihalophenyl,
3,5-dihalophenyl, 2-alkoxyphenyl, 3-alkoxypheny, 4-alkoxyphenyl, 2,3-dialkoxyphenyl,
2,4-dialkoxyphenyl, 3,4-dialkoxyphenyl, 3,5-dialkoxyphenyl, or 2,5-dialkoxyphenyl.

5. The compound of claim 4, wherein R? is 4-chlorophenyl, 2,3—dichlorophenﬁ,
2-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, or 2-methoxyphenyl.

6.  The compound of claim 1, wherein said compound is of the formula

RY R’
S(0),

7 5
R R Ia

wherein m, n, p, R", R% R, R®, R®, R” and R® are as defined in claim 1



1p\ 109 (R)mMN R RS ORs N\P Ks a2 wherein:

10 m p, R, R3, R5, R6, R7 and Rs are as defined in

claiml1l, gis fromO to 4; and each RO is

i ndependent |y hydrogen, hal o, al kyl, hal oal kyl or

al koxy. 9. The conpound of claim7, wherein said
WeHMHHUY i s of the formula WO 2004/ 05008 T/EP2003/013372

PCT/ EP2003/ 013372 -69- (R Qgdit =0 Ng R ROR (R N

P R7/ Rs 1a3 wherein: m p, R, R3, R5 R6, R7 and

R8 af.e dbedefponmbbfichinet,sihateih;said gomfduadisOf Héforaad 5

each R9 is independently hydrogen, hal o, alkyl,

hal oal kyl or al koxy, 10. Thg conpound of claim 1,
wherein said conpo is of tlhe fonmiRa, R~7 Rs N
R6./ R60 RZ 3

O
N
8 R® }?3
e
N-Up
/
R R

ITal

wherein:

m, p, R, R, R%, RS, R’ and R® are as defined in claim 1;

qis from0to4; and

each R’ is independently hydrogen, halo, alkyl, haloatkyl or alkoxy.

8. The compound of claim 7, wherein said compound is of the formula

okl ®

N\

\

B 3

Ry %O :
N P

/

R R

Ia2

wherein:
m, p, R, R%, R%, RS R7 and R® ar.e as defined in claim 1;
gisfromOto4; and

_ each R’ is independently hydrogen, halo, alkyl, haloalkyl or alkoxy.

9. The compound of claim 7, wherein said compound is of the formula
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3S~R)mN\3 RIb whereinm n, p, R, RZ, R3, R5 R,
R7 and Rs are as defined in claim1 11. The conpound
of claim1l, wherein said conpound is of the fornula 7
RS RR6E OO7 -(R S)g ON R3 10 I bl wherein: m
R3, R5, R6, R7 and Rs are as defined in claim

R _
WQ?MV\H’%@OM 050055 PCT/ EP2003/ 013372 - 7ORCTERRWA3H O

to 4; and each R9 is indepesglent|ly hydrogen, hal o,

al kyl, hal oal kyl or al koxy. 12. The conpound of claim
11, wherein said comgdund is of the formula W Rs $
-EO0ORRs 0 0.Z2~1f )q K 5 wlerein: m p, R, R3,
R5, R6, R7 and R$ are § ipedsE=p claiml;, qis
fromO to 4; and each RS Nndependent | y hydr ogen,

hal o, al kyl, hal oal kyl s®f al s, The conpound of
clai m 11, wher ei n R3g] R rrpoﬁ g@)tt he formula R
RS RB N~Rs Rm= P

R

RT

Ia3

wherein:

m, p; RL R% R, RS, R and R® are as defined in claim 1;
qisfrom0to4; and

each R’ is independently hydrogen, halo, alkyl, haloalkyl or alkoxy.

10. The compound of claim 1, wherein said compound is of the formula

R"’\ R’
N
8 :iiE
R RG 0O IE?Z
1 5(0),
(R)
" N
3
R To

wherein m, n, p, R', R4 R®, R%, R, R” and R® are as defined in claim 1

11. The compound of claim 1, wherein said compound is of the formula

R”\ R’
N
o~
O Q
R u@@ﬂ;
X
RY)- o)

Ib1
wherein:

m, p, R, B, R%, R%, R’ and R® are as defined in claim 1;
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(RR3 (R9)g 10 1b3 wherein: m p,R, R3, R5 R6, R7
and Rs are as defined in.claiml, qis fromOto 4
and each RO is independently hydrogen, halo, alkyl,
hal oal kyl or al koxy. 15 WD 2004/ 050055

PCT/ EP2003/ 013372 -71 14. The conpound of claiml to

WQ30044k8e%ei n sai d conpound is sel ected frRBGREP2003/013372

3- Phenyl sul fanyl - 7- (2- pyrralzpdi n- 1- y1- et hoxy) - I H i ndol
€,
3- Benzenesiik fromylte £-a62- pyrrol i di n- 1- 71- et hoxy) - 1Hi ndo
| e;

3-(3-Cnl oreecmémemleﬁwhaoa& Ko, BYFLI HRlohif1RF Akoi}- €t ho
Xy) - 1Hi ndol e;

. 41&"1‘1{5‘2?191?&68 BEAh 2 WHerein'satd 2ol of i Fotimida™ ©* MO
3-(2, 3-Dichl oro- benzenesulfonyl) 7-(2-pyrrolidin-I-yl-

et hoxy) - 1Hi ndol e;R?% R®
3- (2- Chl or o- benzeneWnyl) -d-(2- pyrgolldl n-1-yl - et ho

Xy) - 1Hi ndol e; R o O]l (R
3- (3, 4-Di chl oro- benzer% If\2 pyrrolldln 1-yl -
et hoxy) - I H-i ndol e;

3- (2- Fl uor o- benzer(aé )-\-(2- pyrrolidin-I-yl-etho
xy)-1H i ndol e; 10 N

3- (3- Fl uor o- benzenesulfonyl)-RE (2-pyrrolidin-1-yl-etho -
Xy) - 1H i ndol e; b2

3- (3- Met hoxy- benzenesul fonyl )-7-(2-pyrrolidin-1-yl-eth
oxy) - 1H i ndedet: .

3- (2- Met hoxy- benzenesul fonyl )-7-(2-pyrrolidin-1-yl-eth

- oxy)-1Hind 5 RS R 8 S
[2-(3 Benzegesuﬁ{f%n% -|ﬁd|Rné’8|anfﬁano‘§‘<y ¥ hyl ] - di net hy

| -am ne;

{2-13-(2- ﬂéscfff’d&g/t%ﬁ%nesulfonyl) 1H i ndol - 7-yl oxy] - et
hyl } - di net hyl - am ne;

{2-]3-(2- chﬁar m“ﬂ@tz@nésh:i’&@gw,lh)ﬂoiﬂe}d hdadlkyVenalloxy] - et h

-yl }-di nmet hyl - am ne;

{ 2- [ B: ( ZhEboisHolndEMERNES WhérdRWid cobifoldibe the fokRoy { ] - et
hyl } - met hyl - am ne;

[ 2- (3-Benzenesul fonyl -I i ndol - 7-yl oxy) - et hyl ] - net hyl -
am ne;

2- ( 3- Benzenesul foné/)N—dé{rret hyl -1 H i ndol - 7- yl oxy) - et hyl ]
-met hyl - am ne; 60

(S)-3-(2-Fl uoro- benzene jul f onyl )07 (pyrrolidin-2-yl nmet
hoxy) - 1Hi ndol e; 20; -
3=Benzenesul f onyl R)e

—yq)oxy) -1H i ndol e;

[ 2- (2-Benzenesul fonyl - | na\pl - | oxy) - et hyl ] - et hyl -
am ne; Rr® (R9)

[ 2- (2- Benzenesul fonyl -1 Hi ndol | oxy) - et hyl ] - met hyl -
am ne; JLER

wherein:
m, p, R, B, R%, RS R7 and R® are as defined in claim 1;

_ qisfrom0to 4; and

each R’ is independently hydrogen, halo, alkyl, haloalkyl or alkoxy.



3-(2,5-Di chl oro-benzenesul fonyl )-7-(2-pyrrolidin-I-yl-
et hoxy) - 1Hi ndol e; WD 20041050085 PCT/ EP20031013372
-72

2- Benzenesul fonyl - 4- (2-pyrrolidin-1-yl-ethoxy)-IHindo

| e;
WR200498985 di n- 3- yl met hoxy) - 2- benzenesul f onBCT/ERIB/PIGHR e;

and -71-
2-[3-(2-Fl uoro-benzenesul fonyl )-1Hi ndol - 7-yl oxy] - et hy
| ami nd: The compound of claim 1 to 13, wherein said compound is selected from:

1- (2- Fl uor o- benzenesul fonyl ) - 3, 4- di hydr o- 5- oxa- 2a- aza-

acenapPiichylbulinyd 7y b-p Rk d1RD1-HthoRyPIRERSKS; for produci ng
a substituted indole, conprising: (a) contacting an

o ra AT o bR DY Resb U otfiecach & 1o

i ndependent |y hydrogen, hal o, al kyl, hal oal kyl,

hydr %’i@:%?‘éfﬂ&éﬁlﬁ%{lﬂj-ﬁﬂ%m;ol gﬂgﬁﬂméﬁah@,indoh? Rb,
-S(Or-Ra, -C(=O0-NRIR", -SOz-NRaRJ, -N(Ra)- C(=0O -Rb,
or - Gré@hldrerbenbmswdfosr (b byrRdidmridyl Rthokg- IERRdpiendent | y
hydrogen or alkyl; R3 is hydrogen or alkyl; and: 15
pl S2@r'@,'3-Iﬁaﬂor%enza?esﬂﬁﬂyl&-(%%Poﬂdﬂldﬁggeﬂg)%t—iﬁ—'ddﬁle; .

hydrogen or al kyl, or one of "R5 and together with

one af t t ons .t her epbet . forma
net ey e S Al Paiandoe S0gn A iR
together wiith their shared nitrogen may forma

het erdesrdiishlorpbargerpsulionyly 7-12-pyralidingl-yizthoxmalH-indoles a

di sulfide of the formula R2-S-S-R wherein R2 is

opt i éria{Fiuprashdosniduiforet)-at2ydyrolidiopiyl-ahely)-yHsudd; i t ut ed
heteroaryl, to produce a sul fanyl ated indol e conpound

10 of tbQ3-Fluoro-benzenesulfonyl)-7-(2-pyrrolidin—l-yl-ethoxy)—lH—indole;

15

Cagr e

3-(3-Methoxy-benzenesulfonyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1H-indole;
3-(2-Methoxy-benzenesulfonyl)-7-(2-pyrrolidin-1-yl-ethoxy)-1H-indole;
[2-(3-Benzenesulfonyl-1H-indol-7-yloxy)-ethyl]-dimethyl-amine;
{2-[3-(2-Methoxy-benzenesulfony})-1H-indol-7-yloxy]-ethyl}-dimethyl-amine;
{2-[3-(2-Fluoro-benzenesulfonyl)-1 H-indol-7-yloxy]-ethyl}-dimethyl-amine;
{2~[3-(Z—Huoro-benzenesulfonyl)-1H-indol-7—yloxy{]-ethyl}-memyl-anﬁne;
[2~(3-Benzenesulfonyl-1H-indol-7-yloxy)-ethyl] -methyl-amine;
2-(3-Benzenesulfonyl-1-methyl-1H-indol-7-yloxy)-ethyl]-methyl- amine;
(S)—3-(2—Fluoro—benzenesulfony1)-7—(pyrr01idin-2—ylmethoxy)—1H—ind01e;
3-Benzenesulfonyl-7-(piperidin-4-ylogy)-1H-indole; . = -~ T
[2-(2-Benzenesulfonyl-1H-indol-4-yloxy)-ethyl]-methyl-amine;
[2-(2-Benzenesulfonyl-1H-indol-7-yloxy)-ethyl]-methyl-amine;

3-(2,5-Dichloro—benzenesulfon)d)—?—(2-pyrrolidin-1—y1—ethoxy)~1H—indole; '



formula: (R)mR2 S R6 P~-N R8 "N P R3 AN R5 R7 h;
and 5 (b) optionally oxidizing the sul fanyl ated indol e
h to produce a substituted indole of the fornmula:
(R)mS(o)n Rs INN R3AOk3 NR-R7 whereinnis
WO 2403008516, A pharmaceuti cal conpositi onpcoEmecssizsy an
effecti ve anount of the 10_99_rrpound of claim1l in
adm xture with a. pharmaceutically acceptable carrier.

17. UsBengénegiionii-(0pyeoltbirpoLaRSypfHmMlc! @i m 1 to 14
for the manufacture of a nedicanent for the treatnent

or preyestdifbyRheadHent Us .system di sease
state. 18. Thg&aesex@f c{ng%nm%,ﬂ\l#\ﬁé?&/eol?eha‘fdhe di sease
state, j,5,s€l ected fr sychoses, schizophreni a,

nani ? fg e%f@“é%? gﬂ%?”%’&'ﬁ'&?@ﬁ”‘@@’éﬁ%@mmmr y

di sorders; attention 15 deficit disorder, Parkinson's
di sedsé;Flugiybenzensrulionilad.exdilydroci-en dsam-acAlaphtileres-yiamine
di sease - and Huntington's disease. 19. Use of one or

5 nor e 160nprmess ok pAAycig AuBtituridindde, E@iprshg. MNUT act ur e

10

15

20

of a nedicanent for the treatnent of prevention of a

di sorgler OfontalingAARIdLR 'c%l%‘:t&ld ORthe bLAGL:

R

.
i N
\

RG
R‘*\N*{’T © R
|, R
RT

wherein:
mis from 0 to 3;

each R'is independently hydrogen, halo, alkyl, haloalky], hydroxy, heteroalkyl,
nitro, alkoxy, cyano, -NR'R’, ~§(0)¢-R?, ~C(=0)-NR*R®, ~SO,-NR*R?, —N(R*)--
C(=0)-R", or ~C(=0)-R%, where each of R* and R” s independently hydrogen or
alkyl;

R’ is hydrogen or alkyl; and:
pis2or3;

R% RS R and R® each independently is hydrogen or alkyl, or one of R® and R®

together with one of R’ and R® and the atoms therebetween may form a

heterocyclic ring of 4 to 7 members, or R’ and R® together with their shared
 nitrogen may form a hetérocyclic ring of 5 to 7 members;



.10

15

-73 -

with a disulfide of the formula R*-$-S-R* wherein R? is optionally substituted aryl
or optionally substituted heteroaryl, to produce a sulfanylated indole compound of the

Z?S
N
\

e
ié"O 3
8 \\/p R
R~ :
| R’

formula:

h; and

(b) opﬁonally oxidizing the sulfanylated indole h to produce a substituted
indole of the formula:

whereinnis 1 or 2.

16. A pharmaceutical composition comprising an effective amount of the

-cormmpound of daim 1 in admixture with a pharmaceutically acceptable carrier:

17. Use of one or more compounds of any claim 1 to 14 for the manufacture of a

.médicament for the treatment or prevention of a central nervous system disease state.

‘ 18 The use of claim 17, wherein the disease state is selected from pﬁychoses,'
schizophrenia, manic depressions, neurological disorders, memory disorders; attention
deficit disorder, Parkinson’s disease, amyotrophic Jateral sclerosis, Alzheimer’s disease

and Huntington’s disease.

19. Use of one or more compound _of any claim 1 to 14 for the manufacture of a

medicament for the freatment of prevention of a disorder of the gastrointestinal tract.



