13 Decenber 2005 (12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED UNDER THE PATENT
COOPERATI ON TREATY (PCT) (19) World Intellectual PropertiyD&egbnia@at i on

I nternational Bureau (43) International Publication Date 12 Decenber 2002
(12.12.2002) PCT I VIIIl 11111171121212121211711212121211211 MiIT IN
[111111212F2222200 1EvELD 1 111111 (10) International Publication
Nunber WOIR)Z¥TESBGIHNAAAPPIBA4TION RUBEISHED GYIER TROPAIENT GHRERATIONEREAOYKPCTICO7D

209/ 30, (74) Agent: POPPE, Regina; 124 Grenzacherstrasse A61K 311496,
CO7D 403/04, A61P 25/00 CH 4070 BagfEr=f\ (21) International Application

Nunber : (SEFPHPYEHOBEEReryDyganisiion @Mm“mwmmmﬂ@mmmw@ﬁ@@@ Engl i sh

(29. 05.2002) ( 28y™4EP1| 5" anguage
30) Pri orltg; Data 60/ 296, 705 7 Ju (97.,06. 2001) US 601340, 212 13
4]

( 01 % ﬁ?ﬁE
[Dea(ivegbi')er %@%gﬁ @?&Ul) lcfi)cggtsflc H ,\.M,l. tors BEARD,

errer §0n Pato /-\I 9FS03

Fobi 2 ‘%q““ir“a*“’““'z %@ﬁﬁm@@ﬂ zé?éf?“ 2 g“”’ R0 a2 0 {%fhmF”FSSHER

6
Lawr ence, Errerégon 1036 Marilyn Drive, unt a| ;¢ ‘ew, CA 94040 (US).

HARRI S, ¢2tiRadtqadasional N@iitation Bimited - Pofatipbids®n Ghyr ated REAVRAG U E Ve, SFAN 4P RE
(139) - REPKE, David. Bruce: 405 South e)rﬁ%\tﬁ’BNBRBM;fEM(ESéN@CFQw

( US) . {22) Imternational Filing Date: 29 May 2002 (29.05.2002) CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH,
' GM, 1IR, 11U, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ,LC,
(25) Filing Language: English LK, LR, LS, LT, 11, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, 8D, SE, SG, SI,
26) Publication Language: English ;l“(} SL, 11, M, TR, ]_.1, T4, UA, UG, UZ, VN, YU, ZA,
. (30) Priority Data:
60/296,705 7 June 2001 (07.06.2001) US (84) Designated States (regional): ARIPO patent (GH, GM,
60/340,212 13 December 2001 (13.122001)  US KE, LS, MW, MZ, SD, SL, 84, TZ, UG, ZM, ZW),

Burasian palent (AM, AZ, BY, KG, XZ, MD, RU, TJ, TM),
Euaropean patent (AT, BE, CH, CY, DE, DK, ES, ¥, FR,
GB, GR, TR, TT, 1.U, MC, Ni., PT, SE, TR), QAPI patent
(BE, B], CF, CG, (1, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

(71) Applicant: ¥. HOFFMAN-LA ROCHE AG [CH/CHY;
124 Grenzacherstrasse, CH-4070 Basle (CH).

(72) Inventors: BEARD, Colin, Charles; 578 Jefferson
Drive, Palo Alte, CA 94303 (US). CLARK, Robin, )
Douglas; 2025 Columbia Street, Palo Alto, CA 94306 Published:
{US). FISHER, Lawrence, Emerson; 1036 Marilyn with international search report
Drive, Mountain View, CA 94040 (US). HARRIS, Raiph,
New, III; 65-D Clinton Street, Redwood City, CA 94062  For fwo-letter codes and other abbreviations, refer to the "Guid-
(US). REPKE, David, Bruce; 406 South Temple Drive, ance Notes on Codes and Abbreviations” oppearing at the begin-
Milpitas, CA 95035 (US). ning of each regular issue of the PCT Gazeite.

O O O A

(54) Title: NEW INDOLE DERIVATIVES WITH 5-HT6 RECEPTOR AFFINITY

2/098857 Al

(57) Abstract: This invention relates to compounds which have generally 5-HT6 receptor affinity and which are represented by

Formula (I), wherein one of RS, R® or R” is a group of general Formula (B), wherein W is a -CH-group or a nitrogen atorn, and

the other substituents are as defined herein; or individual isomers, racemic or non-racemic mixtures of isomers, or pharmacentically

g aceptable salts or solvates thereof. The invention further relates to pharmaceunca] compositions containing such compounds, Their
use as therapeutic agents, and methods of preparation thereof.

—




|

(81) Designated States (national): AE, AG AL, AM AT, AU, AZ, BA BE, BG
BR, BY, BZ, CA CH CN CO CR CU CzZ DE, DK, DM DZi3b&emBE200ES, Fl,

&B, G C G4 &M IR 11U ID IL, IN IS, JPKE K KZ, LC
LK, LRWOSYT Ly Ly, MA, MD, MG MK, MN, MV WX, Nz(";cﬁé”"@‘m PL,
PT, RO RU, SD, SE, SG SI, SK, SL, T3, FM'FR, TI','1Z, UA UG UZ VN
YU, ZA, ZW (84) Designated St at es (regi onal ): AR PO patent (GH GV KE,
LS, M\w Mz, SD, SL, SG '1'zZ, UG GM ZW, Eurasian patent (AM AZ, BY,
KG Kz, MO, RU, TJ, TM, FEuropean patent (AT, BE, CH CY, DE, DK, ES, Fl,
FR, GB, OR IF, IT, 1 1J, MC, Ni, PT, SE, TR, OAPI patent (BF; BJ, CF,
CG d, CM GA ON GQ G\N M., MR, NE, SN, TD, TG. Published: wth

i nt er nat i onal search report. For two-letfel des and ot her _abbrevi ati ons,
refer to the "GuiZ% e NG EER SRS h'gcor El’JLpearl ng at the
begi n- ning of each regul ar i ssue of the ACT Gazelle I 00 00 O (54)
Title: NEW LNDOLE DERI VATI VES W TH 5- HT6 RECEPTOR AFFINI TY (57) Abstract:
Thi s i nventi dhhis elvahiéen teﬁmmpmmuéownﬁerimthmit@éf}é'f@tdcypt’ﬁr kTiGityeoebt or
affinity a e, l.ebresent Fqr. () er.ei ne of R5, R6
o R i % A O Al SRR Y PO B O e §RGed or
ni trogen atthoils afyshepdiatitve ttodkdodr substltuents are as defined herein; or

i ndi vi dual isoners, racem c or non-racem c m xtures of isoners, or

-phar maceut i cal e salts or vat es her eo i_nventi on further
relates to pha*%a%éﬂ%%&b ¢ BEHSSEr g§e§50h do g@ BORAEES" Their

use asst habapetiry aeageahsnitanth ﬁ‘ietbhmdsarefnqdramﬁajhaiumm rtdreib@@if receptor

| famnilies termed 5-HT1, 5-HT2, 5- HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Basedona
high level of 3-HT6 receptor mRNA in the brain, it has been stated that the 5-HT6 receptor
may play a role in the pathology and treatment of central nervous system disorders. In
particular, 5-HT6 selective ligands have been identified as potentially useful in the

10 treatment of certain CNS disorders such as Parkinson's disease, Huntington's disease,
anxiety, depression, manic depression, psychoses, epilepsy, obsessive compulsive disorders,
migraine, Alzheimer's disease (enhancement of cognitive memory), sleep disorders, feeding
disorders such as anorexia and bulimia, panic attacks, attention deficit hyperactivity
disorder (ADHD), attention deficit disorder (ADDD), withdrawal from drug abuse such as

15 cocaine, ethanol, nicotine and benzodiazepines, schizophrenia, and also disorders
assoeiated with spinal tratwma and/or head injury such as hydrocephalus. Such compounds
are also expected to be of use in the treatment of certain gastrointestinal (GI) disorders
such as functional bowel disorder.' ( See for ex. B.L. Roth et al., J. Pharmacol. Exp. Ther.,
1994, 268, pages 1403-14120, D. R. Sibley er al., Mol. Pharmacol., 1993, 43, 320-327 , AJ.

20 Sleight et al,, Neurotransmission, 1995, 11, 1-5, and A. J. Sleight et al Serctomin ID
Research Alert, 1997, 2 {3), 115-8).

Furthermore, the effect of 5-HT6 antagonist and 5-HT6 antisense aligonucleotides
to reduce food intake in rats has been reported (Br J Pharmac. 1999 Suppl 126, page 66 and
J Psychopharmacol Suppl A64 1997, page 255) '

In a first aspect, the invention provides compounds of general Formula I:
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13 Decenber 2005 WO 02/ 098857 PCTJEP02105390 New indoie derivatives-Htith
5-HT6 receptor affinity. This invention relates to new inptabmsbet®os vati ves
with 5-HT6wioereptsst affinity, and associated pharmaceuti calrseipashfi ons,
nmet hods for use as therapeutic agents, and _nethods of preparation thereof.
The actions of the neurotransmtter 5- hydro%ytryptanlne (5-HT) as a major 5
nodul atory neurotransmtter in the brain_ are nedi ated through a-nuth er of
receptor famlies termed 5-HT1, 5-HT2, %' HIR, 5-HT4, 5-HI5, 5-HT6, and
5-HT7. Based on a high level of 5-H¥6 re¢ceptlor nRNA in the brain, it has
been stated that the 5-HT6 receptor s 5| i
treatment of central nervous systemdi$ ¢
sel ective ligands have been identifji€ed>s p
‘treatnent of certain CNS disorders §hch.:s Pdr. ki nson' s di sease,
‘Huntington's disease, anxiety, depressi®en, ni ¢ depression, psychoses,
epi | epsy, obsessive conpul sive disorders, mgraine, Al zheiner's disease
(enhancenent of cognitive nmenory), slee di sorders, feeding disorders
'such as anorexia and bulimia, panic attﬁ@ﬁ§ Wadt t enti on defi cit
~hyperactivity disorder (ADHD), attention deficit-disorder (ADD), w thdrawal
from drug abwdersach as 15 cocaine, ethanol, nicotine and b enzo di azep
i nes, schizophrenia, and al so disorders associated with spinal traunma

"and/ or head i njur 15U h.as hy phal Such conpounds are al so expected
to be of use int SQ? ﬁ@&n'%@&@eﬂ a(ah str Wheremsh FSr?éYl O(I @?&r@rﬁor ders
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Research Al er 1 Fur ther nore
ant agoni st aﬁ%y]gar%?gﬂaﬁngrf%g%én@qs Py asealley fJC’ﬂl’émﬁlre:duce food intake in
rats has been reported. (Br J Pharnac 1999 Supp| 126, page 66 and ]

Psychophannacol Bﬁnpacﬁﬁﬂﬁé&&ﬁdnﬁéﬁa:ﬁ?@kﬁzé @k@q&%ﬁﬁb %Egﬁﬁgothe

i nvention provi des conpounds of general Fornu
' 10 ‘ R? is selected from hydrogen and C;s-alkyl;

) l:‘Zparticul ar, 5-HT6
gﬂentially useful in the 10

R* is selected frorn hydrogen, halogen, C, s- alkyl Ci-¢-alkoxy, Cr.6- alkylthm,
haloalkyl, cyano, and alkylcarbonyl; and

one of R, R°or R’ is a group of general Formula B, wherein W isa-CH- group ora
nitrogen atom, and R®, R? and R™ are each independently selected from hyd:ocen Crio-

9 15 alkyland benz}'l or R® and R’ together may form a Cs-Gy alkylene,
]
—\W N=~— Re

F{10
Formula B

and the others are each independently selected from hydrogen, halogen, Cy.¢-alkyl,
Cis-alkoxy, C,.¢-alkylthio, haloalkyl, cyano, and alkylcarbonyl;

-or individual isomers, racemic or non racemic mixtures of i 1somers, prodrugs, or

20 pharmaceutically acceptable salts or solvates thereof




WD 02/ 098857 PCT/ EP02/ 05590 2 Formula | wherein: RlL is -S(0OO.,-A
-(OQ-A or -(CH)0_1 -A wherein Ais aryl or heteroaryBDecﬁm&ptdosnal I y
substi t ut wi th one or nore groups selected from hydroxy ano
N psfig

al kyl , 9% koxy, thioalkyl, halo, haloalky |, hydrox 1’2’°"ﬁ?‘tro
al koxycar bonyl , al kyl carbonyl, al kyl sul f®nyl, haI oal kyl sul fonyl, am no,
al kyl am no, di al kyl am no, al kyI am nocar bonyl, al kyl car bonyl am no,

al eyl am nos uhQat 388, A S GRHAT ﬁ%uﬁ%récﬁh,]%ﬁﬁqcmm hydrogen,”

Cl _6-alk al koxy, and S sel ect edof rom
hydr ogeﬁn)l/lamel@&alty effgcliyt amRgng @,f gelewt toad compomtidyoff Bererla hadrag@m,du@ 6- al kyl ,
Cl_6- al; %@)@A yan and aI | car ; and one
of Rs, r’rﬁg&& & M ltapél&c r?lg%ér%?rfg%lonl?rgr?ﬁ ga@ac%mal %cht?@ éal SCH group
or a msmlngmhatoﬁ;nn aaindxtR&: wmataemit dk(pharreaceatidally ackepabidentiey sel ect ed
from hydrogen Cl1.10 15 aI kyl "‘and benzyl, or R8 and RO together may form a
C3-4 al kyI ‘50 For a B and the ot hers are each i ndependently

© selected f r htf)’d Gﬁf?ﬁﬁt’ [rygRiten REpVigesp cgmpound ofgtomplax], ordpdigidlky| t hi o
hal oal k3bmers, §368RAR%: ordtd-rabdaNb GRKRRRIF isonflrs, 'opghm%tlcblﬁpﬁéﬁablé ?zﬁﬁm c or
non racem c m xtures of isoners, prodrugs, or 20 pharraceutically

accept &pFUvaien thereefy fos e astaamedionsmanbf . 13 Decenber 2005 WO ( 12/ 093357

PCT/ EP02105390 1In a second aspect, the invention provides a pharmaceuti cal
conposition containing a therapeutically effective anount of at |east one
conpound of IFefawthaspest, e inveriop pravides the sirat sone prmerricempeundpel ogeemi ¢

m Xt ur §,Qf ﬁ%ﬁ%{&e ofqrmem%em&%e rirhoht AGFERAARI o 2 ARLA:S QL 9P| Vat es
thereof, in adm xture.w th at .| east .one pharnmaceutically acceptable .
carri eis. allhnaiadfolyr5rHTé$rgen$ts mrwrtlmlarﬁor enliprmdtdesompesmyoUneimbr'sor nul a |,
or

' ndHYsEzgg,aéentral nervous disorders, such as for example, psychoses, schizophrenia, manic
depressions, neurological disorders, Parkinson's disease, amyotrophic lateral sclerosis and
Huntington's disease. Other disease states alleviated by 5-HT6 agonists, and therefore by

_ the compounds of Formula J, are gastrointestinal diseases comprising irritable bowel
syndrome (IBS), and obesity.

In a fifth aspect, the invention provides a process which comprises:

i) reacting a compound having 2 general Formula 4
’ 9 LY
—inJW

R 4

. B¢

R2

N
N
H

wherein Pisa protecting group zrnd R R4 R®, and R'® are as deﬁneri above,

with a compound of general formula (A-5)z, Whe.rein Aisarylor hetema-ryl,
i1) oxidizing the sulphurous ato.m of fhe compound of .general fOrmula (A-S)h,
it} optionally alkylating the nitrogen atom of the indole group,

iv) deprotecting the nitrogen atom of the piperazine or piperidine ring




i soners, racem c or non-racem c mxtures of isomers, or pharmaceutically
acceptable salts or solvates thereof, for use as a nediGasember 2003 a fourth
aspect, tHe d2A¥eRyi on provi des the use of one or nore conpggﬂgﬁmﬁgq&prnula
| for the manufacture of a nedicanent for the treatment or prevention of a
di sease state that is alleviated by 5-HT6-4agonists, in particular for a

di sease state- tenp-rising Al zheiner's disease, central nervous disorders,
such as fortgfgﬁﬁgg?“H§9€H@%@§$e§@HF%&PHW€§Y%G mani ¢ depr essi ons,
neur ol ogi cal disorders, Parkinson's disease, anyotrophic |lateral sclerosis
and Huntington's disease. O her disease stqgesjalleviated by 5-HT6

agoni sts, and therefore by the conpougfds of' fFokmula 1, are
gastrointestinal diseases conprising drritable powel syndrone (1BS), and
obesity. In a fifth aspect, the imughti ¢ esF% process which
conprises: i) reacting a conpound haw: ) ormula 4 wherein pis a
protecting group and R2, R4, R and R (Q are as defined above, wth a

conpound of general fornula (A-S)2, WiEtein A i$ifaryl or heteroaryl, ii)
oxi di zi ng the sul phurous atom of the coqpound of general formula (A-Siii)
optional iy alkylating the nitrogen atom'&¥™d indole group, iv)

deprotecting the nitrogen atom of the piperazine or piperidine ring 13

Decenber 20Q8.raN0R02/ 3 1wt i L0 und of the
gener al FornuF; I, Réﬁﬁg%?é%ﬁ%E&§EQ§’ggg§ggy%&Rﬁ%$%é%¥%@ﬁﬁ §%1ﬁgﬁerein R8

s hydrogen, and ﬁ, R2, R3. R4, RI9, and R10 are as defined above, and
v) optionally alkylating the nitrogen atom of the piperazifi¢-or-piperidine ring

5 to provide a compound of the general Formula I, W_herein R¥is Cip-alkyl, and A,
R R, RS, R®, 2nd R'? are as defined above.

In a sixth aspect, the invention provides a process which comprises:

1) reacting a compound having a general Formula 4

R-i
FQ
A N
P—N W R?
\_,__/ N
: H
g0 4
10 wherein Pisa protecting group and R?, R, R? and R'° are as defined above,

with a compound of general formula (A-S),, wherein A is aryl or heteroaryl,
it) optionally alkylating the nitrogen atom of the mmdole group,
ili} deprotecting,

to provide a compound of the general Formula I,

R4

EQ S-"‘A
) Reé—pn W‘éf\y R2 ,
N ’ .
, \ :
Hﬂ] RS )

i5 ' : . Formula‘i




v) optionally alkylating the nitrogen atomof the- piperazi
e-:or-piperidine ring 5 to provide a conpound of the geneysdceniveyamnd a |,
wherein is Cl !0-alkyl, and A, R2, R3, R4, RO, andRl are as defi ned
above. Iﬁ”%"%?%?ﬁraspect the invention provides a proces< GRS EBHprlses
i) reacting a conpound having a general Fosmula 4 RRO 4 H 10 wherein Pis a
protecting group and R2, R, RO and Rl are as defined above, wth a
conmpound of vgenan &’ ifodmdea, 4/t 8, RWET &1, andRi Saraby Hefotedhbbes, @ad yl , i)
optionally al kylating the nitrogen atomof the indole group, iii)
deprotectlng, to.provide.a und of the neral Fornul a | -N 1 \W
P R R0 RS 15 bR g i i oS0 GH G PGSR PERFERTT58800 - 5
wherein R$ is hydrogen, and A, R2, R3, R4, R9, andRl are as defined above,
and i vzj opt itopadiide za&dtw@fjﬂdrtg?th&@nla'tdl Eogfemaat wheefn Rflhle ijupellkﬂzixma%@?f, R’
pi peridine Ol Pr ovi onpound. of t enera Formul a | erein Rs
ali}ng c?eﬁgeg P %fq

is Cl-10-al Ky1* ATRES  SEYMAKG B¥LSHRE- defined in the
suri-rnary of t he, j nventj on 2 event. ect nvention provides a
process which con%??%g?ﬁha$m %%P“%ng W§$ mnfmsggﬁgeﬂmpnﬁﬁh a

hal omet hanesul fonyl benzene, - ii) anlnating t he product obtai ned under

step 1) wth @ T BLLAL B aZ N8 cold bk SHE UL IS Rk glQuP Of the

product obtai ned

i) aminating the product obtained under step i) witha 1—a]1‘;l).flApiperazine,
ii1) reducting the nitro group of the product obtained under step ii),
1v) adding an orthoformate to the product obtained under step iii) and

10 v) cyclizating the product obtained under step iv),

to yield a compound of Formula 18a,

0=5-A

S
N\

N .
3
N
| 18a
RS

wherein R® is Ciag-alkyl and A, R9, and R! are as defined above.

Unless otherwise stated, the following terms used in this application, including the
15 specification and claims, have the definitions given below. It must be noted that, as used in .
the specification and the appended claims, the singular forms "a", "an," and "the" include

‘plural referents unless the context clearly dictates otherwise.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon radical,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon atoms
20  inclusive, unless otherwise indicated. Examples of alkyl radicals include, but are not
limited to, me'thyl,ﬁ ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl,

octyl, dodecyl, and the like. “Alkyl" also means a cyclic or a combination of linear or




iv) adding an orthoformate to the product obtained under step iii) and 10
v) cyclizating the product obtained under step iv), to Viz@etbmBerogizpound of

Formul a 180 63/00dsk7O=S A RO wherein Rs is C -i0-al kyl and
are as defined above. Unl ess otherw se stated, the foll ow ?&%W@%‘%ed in

this application including the 15 specifiéation and clains, have the
definitions ven ? [t nmust be noted that, as used in t he

speci ficatio r@l‘?@"‘ ﬁéﬁf&@ﬂa%‘ﬂ Ay drocatbpe radies apasistingsolsly'cdtarbbaand  and
"the" incl uda&ydpbdénatorhgherigp B%rd-’&ﬂ@t%stwrell@@ &BBE & s‘ih@lﬁ%{ré’ u%l gt(%}jglgase

ot herw se. " ans .t he_monoval ent |1 near or branc ed sa
“hydr ocar bon HQ‘E‘F%‘TI "Ex Xaoeples Qfisnehyalisdradigalpinclusie bonhammot hyded ge nydoposy),

having from (Uyﬁof,ﬁpﬂf@étﬂﬁ @;},@ro!g a:z,l B Io%g u_g,g!i&g{thﬂ( unl ess ot herw se

i ndi cat ed. Exanpl es of aI gt alre nott Ibltmlted tot I
met hyl , et hyl r ropyl |sobutyl sec-buty ten uty pentyl,
n- heiyl 5o%:/t yl, P Qg g‘ﬁ@”@l’i@e iogRey ermhnyar Orézlrmhntéw‘usramdd;ydmcarhm a

conbi nati on Qﬁdﬂ;g}r&ﬁgm@[q@e 5] PCT/ EPQ2/ 05 90 -6
branched, and cyc] i c satur atled hyg rocar Bon crac%‘l ca%))hg%ﬁ%l ST A '8 SPERP
carbon and RYIROGENSEE amicss Aherwige indisaiedn Exaroplenef Iweren:aék)b@mdxadlmlude but
i ncl usi ve, umeerge%martwaemaagpg%gﬂ 4@;?@1%& pych Al K plas calsy
i nclude but are not |imted ?' ro cyc B’ ‘:5

cycl ohexyl , 6%?%5‘1 hyl and the like. 5 "Lower alkyl" nmeans the
nmonoval ent |inear or branched saturated hydrocarbon radical, consisting

soI el y ofjipcar bon a_@gii;b_ drpgen car,bon_ at ons
acl u>s/| ve1 unl ess_ ot ebr{vm s%%l n |dg{é?%dthﬁl\é><Irkg I{réxgéﬁ(%?@% ﬁ?ﬁ?ﬁdﬁ TR gﬁ%s
: rcl ude, but constsEing stlelyiofiarben ard hyxsops %tOEltSH}BMngpfr@py)he to mpdrbm!d inclusive,
se(;- butyl; t gflfessthifdiviseRadidedd. Eﬂnﬁﬁ&tafla]kyleﬂe DexYhs ind1 ge,tbu% are not ¢ limited to,
methylene, ethylene, propylene, 2-methyl-propylene, butylene, 2-ethylbutylene, and the
like. '

15 *Alkoxy" means the radical -O-R, wherein R is a lower atkyl radical as defined
herein. Examples of alkoxy radicals include, but are not limited to, methoxy, ethoxy,
isopropoxy, and the like.

+ “Alkylthio” or "alkylsulfanyl" means the radical ~SR, wherein R is a lower atkyl
radical as defined herein. Examples of alkylthio radicals mclude but are not limited to,
20 methylthio, butylthio, and the like.

) "Allylsulfonyl” means the radical -SO;R, wherein R is a lower alkyl radical as
defined herein. Examples of alkylsulfonyl radicals include, but are not limited to,
methylsulfonyl, ethylsulfonyl, and the like.

“Aryl” means the monovalent cyclic aromatic hydrocarbon radical consisting of one
25 - or more fused rings in which at least one ring is aromatic in nature, which can optionally
- be substituted with hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo, haloalkyl,
hydroxyalkyl, nitro, alkoxycarbonyl; amino, alkylamino, dialkylamino, aminocarbonyl,
carbonylamino, aminosulfonyl, sulfonylamino, and/or trifluoromethyl, unless otherwise
~ indicated. Examples of aryl radicals include, but are not limited to, phenyl, naphthyl,
30  biphenyl, indanyl, anthraguinolyl, and the like. Examples of substituted aryl radzcals
include but are not limited to fluorophenyl, chlorophenyl, dlchlorophenyl
trifluoromethylphenyl, tolyl, and the like.




10 "Al kyl ene" neans the divalent |inear or branched saturated hydrocarbon

radical, consisting solely of carbon and hydrogen atons3Deanbsagoobr om one
to six carhons inclusive, unless otherw se indicated. Ex oal Kyl ene
radi cal s \Vﬁépﬁé‘k??but are not limted to, nethylene, g&k‘ﬁﬁmg%)é]pyl ene,

2- et hyl - propyl ene, butyl ene, 2-ethyl butyi®ne, and the I i ke. 1s "Al koxy"
nmeans the radical -0-R wherein Ris a |ower alkyl radical as defined-
herei n. Exanpl es “bfetabdwb’éynaaadﬂcahsndmbﬂnueh@,rnabiqtcaﬂvpeydiotadi¢aﬂrhméng o1, of
anet hox , ethox S ROXY. . t.hi 1¢

"al kyl sul fa@?m)ﬁr’lrlésaﬁls{fg S A ’:}i“d Eﬁﬂu\/\%ﬁ eroafb‘ :%/}élll[ha :&gv\lfengP (acpﬁselnﬁradl cal
as defined hénrmgen, oxfygempl edfiof wbjdh)dantmpuonadbdnecsabmmmdmﬂhdwdmw @feoc,not

limted to, 20 | t hi.o ' d e
the radi cal 0G5 e WoHEY ole, RIS h ! el iar s
Exanpl es of a&hk{)’,laﬁ-t:}’llafnﬁnyj disladbmalcs amilﬁdaaad&qnyblﬂirbanﬂamﬂio, hmmdselﬂomd),
met hyl sul fon t hyl sul.f on and_.the |ike, "Ar al en
Cycl T ar ot T OIS P PR LS DI oY gieae s X%fpﬁ%?@%g%a
rings i InI V\hgﬁd’lca&stmlclﬁastblmﬁﬁ dot lighited tayian@izolyl, Ioﬁamtltthﬁlzcl)(l\ﬂljpgnlhzm@h .
opti ona it ut C , wer al koxy,
TR oal kyl? REipEHeRR L S PR G P g SR RSP BBy am no.
al kyl ami no, bahaldy Béﬁy{](ben@iﬂuﬂpﬁ@h pneﬂz;mldawmplsedzman@m Bﬂﬂﬂ@&ﬁiﬂioﬂﬂ,ﬂyl
- sul fonyl am no and/ o { | fI uoro gnl e 04 ﬁ:‘w Sﬁ Lndl cat ed.
Exanpl es'bf PSRAAPYTRM &iagoint 13%401 RO #dhe BRe pheny |
napht hyl , 30 bi phenyl, i ndanyl ant hragui nolyl, and the |ike. Exanples of
bestl tuted aryl "L@djxfgagwup"lmhyd& futp s ﬂ‘ﬂ@ine:hrhmr t@trehBoddliyassopiagtwith

‘chl or ophenyl,,. di chl orophenyl, . tri.fluoroneth h t.he Iike.
13 Deconber 1S36EIGE G2 S%ﬂzé@ﬁf%%géém%?%ﬂ%%fﬁgﬁ%ﬁw HERHEE | he
monoval ent apedEbhs mﬁi@mwelewnc ﬁﬂip@@iclmybﬁtgir@ﬁ@tlﬁiﬁnedmt Balbdraﬁlgﬁkyi ?r
i ncor porating erpato n,the, rin chosen from
ni trogen, owé%ﬂﬂfgnﬂ%aw 5%05\}1 e &%@wm%b led with
hydr oxy, 1Y &@fsenesulfonyloxy, tosyloxy, and ﬂuenyloxy, dihalophosphinoyloxy, optionally
| substituted benzyloxy, isopropyloxy, acyloxy, and the like.

"Amino-protecting group” means the protecting group that refers to those organic
groups intended to protect the nitrogen atom against undesirable reactions during
synthetic procedures and includes, but is not limited to, benzyl (Bnz), benzyloxycarbonyl

20 {carbobenzyloxy, Cbz), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-
butoxycarbonyl (Boc), trifluoroacetyl, and the fike. Itis preferred to use either Boc or Cbz
: o as the amino-protecting group because of the relative ease of removal, for example by acids
| ) in the case of Boc, e.g., trifluoroacetic acid or hydrochloric acid in ethyl acetate; or by

~ catalytic hydrogenation in the case of Cbz.

25 "Optional” or "optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where
the event or circumstance occurs and instances in which it does not. For example, "
optional bond" means that the bond may or may not be present, and that the description

includes single, double, or triple bonds

30 "Protective group” or "protecting group" means the group which selectively blocks
one reactive site in a multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotected reactive site in the meaning conventio’naﬂy
assoclated with it in synthetic chemistry. Certain processes of this invention rely upon the

protective groups to block reactive oxygen atoms present in the reactants. Acceptable




| ower al kyl, |ower al koxy, thioalkyl , halo, haloal kyl , hydroxyal kyl,
nitro, al koxycarbonyl, 5 am no, alkylarnino, dialkylam ropecembdrnasar bony!

car bonyl amvoazmosgssnosul fonyl,  sul fonyl am no and/or trifl U@E?@B{)M\ng
unl ess ot herw se i ndicat ed. Exarrpl es of heteroaryl radicals inc
are not limted to, imdazolyl, oxazolyl, thi azol yl, pyrazinyl,
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COI’ldItIOI’l§ an l.es of fx outg incjude, but are not Timted to,

hal ogen, &l kgx o8 ST %rﬁ effi_]ﬂlﬁg’fe <G Hedhkastesul f onyl oxy,

et hanesul fonyl oxy, thionet 15 benzenesulfonyloxy t osyl oxy, and
t hi enyl oxy, di hal Gpbesphintaylexy ,orﬂi@kﬁ%ﬁrleﬁﬂ’ mHPEEIbHESDs RRAZH I e

i sopropyl oxy | ox and the like. "Am no-protecting group’ neans the
~ protecting gF% d‘%ﬁ/chﬁﬁ ﬂf‘*&?%ﬁ“é’“ﬁ’&“{oﬁﬁ’é%ﬂhfﬁg%ﬁ?@unwerembldmngOpr ot ect
the nit rogenewatﬁpm@ a@meﬂs,ttomeﬂaite{taﬁkﬁert@&% I RBS AN N%zg%ﬁ?)ﬁ}aﬁhﬁﬁﬁe
pr ocedur es %‘g cl udes, .but to, benzyl ’
benzyl oxycar 8oy 2b n}%ﬂ?ﬂ%’é‘hﬁ ed3€ ic i’}nf-’t iddnydsdrng] d}ﬁb}n(ﬁlanth@whyl

p- nltrobemzydc@mye;aéebmyxﬂ th @ﬂhtké@&ﬁ@&%@[?a”ap@ uoreacetyl . and
the like. 1t; eﬁ{(ﬁrcﬁferreg tylcl) uZe ei t her Bélc Oﬁanéﬁﬂﬁga&%isog ﬁ%giblre%)tt ecting

.gr,oup- bec auslé” &40y Bifridiee: and ghediker Amdesapecifisd testwemohtaty thesblients used: he

se of Boc,in@h&reactddslolf HIRBLET inFeCdiarRtin loric acid in ethyl
acetate; or by catal ytic hydr ogenafl on ?n tﬁg%‘%glg of Cbz. .25 "Optional”

or "optionally" rrggns t hat the subsequentl descri bed event or
circunstance nay bORTHASEHHGEY agreptable” meang that whish iveetil ippicparingw| udes
instances W}Q{a@ma&eﬂﬁceﬂ%@ﬁboﬁﬁo&kﬂa@E’s‘@h@:@ﬁfsa@@ﬁghsto%@d%ﬂdﬁegﬁafﬁaocm Lgh it

does not . _For, exanpl e, opt.ional bond" freans e not
be pr esellﬁ %‘?fwt‘sﬁélp ?%bﬁé‘élérli“ﬂ‘tlii@ﬁhatlmﬁwdésceytaﬂwéﬂ for vetenitdre a5 well tstHivpbem
bonds 30 Prghtaggﬁdeugcggﬁl@@p or "protecting group” means the group which
selectively blocks one reactive site in a multifunctional conpound such
that a chem cal %tl on can be «carried out selectively at another

unprot ect ed react iN@TBREBUFaNY EreEPHbiTAlY of srompoiiDd aidags salts that are

pharmaceutically acceptable, as defined herein, and that possess the desired

pharmacological activity of the parent compound. Such salts include:

| 20 (1) acid addition salts formed with inorganic acids such as hydrochloric acid,
) | hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed -
; with organic acids such as acetic acid, benzenesulfonic acid, benzoic acid,
camphorsulfonic acid, citric acid, ethanesulfonic acid, firnaric écid, glucoheptonic
acid, gluconic acid, glutamic acid, glycolic acid, hydroxynaphtoic acid, 2-
25 hydroxyethanesulfonic acid, lactic acid, maleic acid, malic é.cid, malonic acid, mandelic
acid, methanesulfonic acid, muconic acid, 2-naphthalenesulfonic acid, propionic acid,

salicylic acid, succinic acid, tartaric acid, p-toluenesulfonic acid, trimethylacetic acid, .

trifluoroacetic acid ,and the like; or

(2) salts formed when an acidic proton present in the parent comnpound either
30 is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an
aluminum ion; or coordinates with an organic or inorganic base. Acceptable organic

bases include diethanolamine, ethanolamine, N-methylglucamine, triethanolamine,




associated wwth it in synthetic chemstry. Certain processes of this
I nvention rely upon the protective groups to bl ock reactDweni@xygen atons
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esters "Inert organic solvent" or "inert solvent" neans the solvent is
inert under the TendifiedphafmichaticaBpetckpmblbeiltgraddscalitfednédhirommicemct i on

therewith, inc ing for. e | e, benzen t ol uen el ORELE | .
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acet one, net hé/l et hyl ketone, nethanol, ethanol, propanol, isopropanol,
tert- butandPe%§i'8¥ane, pyridine, and the like- Unless specified to the
contrary, the solvents used in the reactions of the present invention are

e onvents, 1t IAIRe Sl Gad v R0 aRL ARl et SRR LRI LGRS STl T
preparing a phar maceuti cal conposition at | gener a sare, non-tO_X| C,
and neit her ib¢loflosplceal kydition farmsdsdientod) o cupiddorma podymeip i hus|dgtead haseip,

which is accgpiablhe Jor.gt&inary as well as human pharmaceutical use. "
Phar maceutically acceptable salts" of a conpound neans salts that are

phRarmaceutical | y_acceptabl e, as defined. herein, and that ssess. the
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aci d, benzenebuhfioniates tieiolivatdionzed & adyilite, whanphorosiehf salcohectly, solviter i ¢

_ acid, et han%},ﬂl;@ﬂ L& aIc%ﬁbﬂte. fH’}rdQﬁéé fte %\thféd by%éjgﬁgﬁgﬁﬂgﬂ &f one or more

15 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 more hydrate.

“Prodrug” or "pro-drug" means a pharmacologically inactive form of 2 compound
which must be metabolized in vivo, e.g., by biological fluids or enzymes, by a subject after
‘administration into a pharmacologically active form of the compound in order to produce

20 the desired pharmacological effect. Pi'odrugs ofa compound of Formula I are prepared by
modifying one or more functional group(s) present in the compound of FormulaT in such
' ) a way that the modification(s) may be cleaved in vivo to release the parent compound.
Prodrugs include compounds of Formula [ wherein a hydroxy, amino, sulfhydryl, carboxy
or carbonyl group in a compound of Formula I is bonded to any group that may be cleaved
25 in vivo to regenerate the free hydroxyl, amino, sulfhydryl, carboxy or carbonyl group
respectively. Examples of prodrugs include, but are not limited to, esters (e.g. acetate,
dialkylaminoacetates, formates, phosphates, sulfates and benzoate derivatives) and
carbamates of hydroxy functional groups { e.g. N,N-dimethylcarbonyl), esters of carboxyl
functional groups (e.g. ethyl esters, morpholinoethanol esters), N-acyl derivatives (e.g. N-
30  acetyl), N-Mannich bases, Schiff bases and enaminones of amino functional groups,
oximes, acetals, ketals, and enol esters of ketones and aldehyde functional groups in

compounds of Formula I, and the like.

The prodrug can be metabolized before absorption, during-absorption, after

absorption, or at a specific site. Although metabolism occurs for many compounds
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“with one of thes water retains its nol ecular state
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- 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
animals including rodents, such as rats, mice, and guinea pigs; and the like. Examples of
non-mamumals include, but are not limited to, birds, and the like. The term “subject” does

20 not denote a particular age or sex.

“Therapeuntically effective amount” means an amount of a compound that, when
: ) administered to a subject for treating a disease state, is sufficient to effect such treatment
for the disease state. The "therapeutically effective amount" will vary depending on the
compound, disease state being treated, the severity or the disease treated, the age and
25  relative health of the subject, the route and form of administration, the judgement of the

attending medical or veterinary practitioner, and other factors.
"Disease state” means any disease, condition, symptom, or indication.

Throughout the application the following abbreviations are used with the following

meaning:
30 Alk Alkyl group
Boc N-tert-butoxycarbonyl

m~CPBA m-Chloroperbenzoic acid




whi ch nust be netabolized in vivo, e.g., by biological fluids or

enzynes, . by a subject after admnistration into a phar naoel-agireedsl y active
formof t Qund in order to produce 20 the desired p Qg cal
effect. Pﬁ%ﬂﬁﬁﬁgbgf a conpound of Forrmula | are prepared Es&ﬂﬁgg¢fying one
or nore functional group(s) present in thdlconmpound of Fornula | in such:- a
way that the nodification(s) may be cleaved in vivo to rel ease the parent
conmpound.  Prodr U¥EB incl ude céhpeurhasyldrarber#al a | wherein a hydroxy,

am no, sulfhydryl, carboxy or carbonyl group in a conpound of Forrmula I is
bonded to any grayggt hat may b%KﬂLEﬁM&gﬂgﬁﬁmhﬂdyivo to regenerate the free
hydr oxyl, am no, ~sul flaydryl, carboxy or carbonyl group respectively.
Exanpl es of prodrugs include, but are not limted tqQ, esters (e.g. acetate,
di al kyl ani noacet #MEDMr mat es N.PhdispHutlesnamiderdimethvhagtabenzoat e
derivatives) and carbamates of hydroxy functional groups ( e.g.

N, N-di met hyl car bafyilsh, esters Qf-npeﬁ{yml%hdefuncti onal groups (e.g. ethyl
esters, nzorpholinoet hanol estelrs), N-acyl derivatives (e.g. N 30

~acetyl), N-Mnnich bases, Schiff bases and enam nones of am no functional

groups, -oXi mes, dcetals, ketal $€23RELWOHB|l esters of ketones and al dehyde

functional groups in conpounds of Formula |, and the |ike. The prodrug can

be netabolized behgyerabsor pti @Riasetid oaRsHREIEAR. . after absorption, or
at a specific site. Al though netabolismoccurs for many compounds 13

‘Decenmber 2005 WD 02/098857 PCT/EP02/05890 -.10 prinmarily in the liver,

al most all other Rissues and oFGRIfSIVegE i al |y the lung, are able to

carry out varying degrees of netabolism Prodrug forns of conpounds naybe

ut’ilized, for exgpple, to inpreMRokieaiddability , inmprove subject
acceptability such as by masking or reducing unpleasant characteristics:-
such as bitter taste or gastrointestjnal irritability, alter 5 solubility
such as for intraV@hous use; ‘prTGViaglédrf’%Farbrol onged or sustained rel ease or
del.ivery, inprove ease of formnulation, or provide site-specific delivery of
t he conpgynd. Reference to a conpound herein includes prodrug forns of a
conpound. Prodrugs are described in The Organic Chem stry of Drug Design

and Drug Act o, by B enard B B SR ASBIR IR B2 oS AR ROR 1952

Chapter 8: "ProdP&Gae
" v.4.0, a Beilstein Institute computerized system for the generation of [IUPAC systematic

nomenclature. However, because a strict adherence to these recommendations would
result in the names changing substantially when only a single substituent is changed,
15 compounds have been named in a manner that maintains consistency of nomenclature for

the basic structure of the molecule.

| ) For example, a compouﬁd of Formula I wherein R%, R’, R%, R® and R® are hydrogen,

R! is phenylsulfonyl, and R’ is piperazinyl is named 3-benzenesulfonyl-7-piperazin-1-yl-
1H-indole.

20 While the broadest definition of this invention is set forth above, certain compounds
of Formula I, or individual isomers, racemic or non-racemic mixtures of isomers, or

pharmaceutically acceptable salts or solvates thereof, are preferred:

R' is -8(Q)g.2-A, wherein A is aryl or heteroaryl. Other preferred compounds are
those wherein R' is preferably -5(O)o.2-A, wherein A is phenyl optionally substituted with
25 one or more substituents selected from C;.¢-alkyl, C;.¢-alkoxy, halogen and haloalkyl.
Other preferred compound's are those wherein R' is preferably -S(0),-A, wherein A is
phenyl optionally substituted with one or more subst_ituénts selectged from C,.s-alkyl, Cis-
alkoxy, halogen and haloalkyl. Other preferred compounds are those wherein R'is-




10 Systens" pp. 352 -401; Design of Prodrugs, edited by H Bundgaard,

El sevier Science, Ansterdam 1985; Design of Bi ophar magemkicabd: 26050perti es
t hrough Prpghygsgand Anal ogs, Ed. by E. B. Roche, America eut i cal
Associ ation, Washington, 1977; and Drug Delivery systerrs,p%@.w‘%/}g%ﬁL.
Juliano, Oxford Univ. Press, Oxford, 1980:12Subject" neans mammuals and

non- mamal s. ggermgl s_neans any nenber of 15 the Mammalia class including,
but not |i m PESETRYY —Ruharereindns Resryhopiranely absstised wikh ohe apmezesdsaments

other apes anfechRIKSY SRR, fAtmanivBhandyaR Ag cattle, horses, sheep,
goats, and sw ne; dorre%%i c ‘ani mal sd%,uch as Pabbi ta%?'dogs, and cats;

| aboratory aninmals ingcluding rodents, such as rats, nice, and guinea pigs;
and the |ike. Exalptegherpreigad pmhpaimeent Reispaeferabln-SHp borfotwhersih ddd t o,
birds, and th&eldaks. Sulkrsct A 0 AL . i cul ar
- age or sex. " Thﬂgr gg’erﬁg%gpgfsﬁg%fl?leg(?&‘eA’gqrr%g%tl A%gggﬁ%mgﬁ&?ﬁgﬁ%?ﬂg@ha
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state, is’sufficiBnindB ararselerablydiydrossanéns-2lybr t he di sease state. The
"therapeutically effective amount” will vary depending on the conpound,
di sease state bei RYisih&alBFhyliNgeseverity or the disease treated, the age
and 25 relative health of the subject, the route and form of
adm ni stration, the judge t of the attendi ng ,edical or veterinary
practitioner, andﬁﬁﬁsﬁé&gﬁggﬁw@%gm BF §e@sa§9§:taé1@g°~'9 aﬁégiggarg@yefgnabl@éyégogen.
condition, synptom or indication. Throughout the application the follow ng
abbrevi ations ar elnsp@famddniRaich@lt FOW Deipe Bl Boup 0okl Abkilia 8 Q-H&el%gc
VNg ert - but oxycar bony rn- CPBA m Chl oroper benzoi ¢ act'd 13 December 2005
02/ 098857V PEFFERREERGsanond K angyRR ars hydeegenput yI di car bonate  DMVF
N, N- Di met hyl f ormam de DVFDVA N, N-di net hyl f or mam de di net hyl acet al

10 . In another preferred embodiment R’ is a piperazinyl group of general Formula B,

wherein W is a nitrogen atom, and R’ and R° are hydrogen.

Exemplary particularly preferred compounds, or individual isomers, racemic or
non-racemic mixtures of isomers, or pharmaceutically acceptable salts or solvates thereof,

comprise:
15 3-benzenesulfonyl-7-piperazin-1-yl-1H-indole;
| 3-benzenesulfonyl-1-methyl-7-piperazin-1-yl-1H-indole;
_ ) | 3-benzenesulfonyl-2-methyl-7-piperazin-1-yi- 1H-indole;
| 3-(4—chlorobenzenesu1fonyl)—2-methy1-7-i‘>ipera'zin—l—yl- 1H-indole;
3-(4-methoxybenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole;
20 3-benzenesulfbnyl-5—p§perazin—l-}TI— 1H-indole;
7-piperazin- l-yl-3—(pyridin§-4—sulfony1)- 1H-indole;
7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1 H-indole;
1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)- 1 H-indole;
3—benzenesulfonyl—?—(4-meﬂ1yl—piperazin- 1-y)-1H indole; |

25 S—benzenesu_lfonyl-1~meth}?1—5-piperazin—1—y1~ 1H —in&ole;
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Y eneanesul fonyl - P gt e arRereyte AR e e P S P badest

definition of this invention is set. forth above,. certain conpounds of
Formula |, or indBAﬁl{ﬂmlro4bsmneEsa],fomd}:—éﬂjiperminneyl-If&&x@drjle; m xtures of

~isomers, or pharmaceutically acceptabl e salts or solvates thereof, are

pref er red Rl is %(en%enes@rﬁgglmer ei. 8111 | lﬁré%‘gf’% ehet eroaryl. O her

preferred corrpounds a tetth rably -S(Oo_2 -A
wherein A is phenyl optionally substituted with 25 one or nore substituents
sel ected from Cl7-@idréan-1-y1-Gz{t@uahkdwylfohydl-oHendalsd hal oal kyl . O her
preferred conmpounds are those wherein Rl is preferably S(O) 2-A, wherein A

is phenyl option stituents sel ected
fromd _6-al kyl, %iéé c!{3&1?‘1§<1£)°x‘§/6‘¥}z?’unelsoge Dgﬂgl T8 oaﬁl?’1 iﬁa’&dﬁ ; preferred

~ .,conpounds are those wherein Ra is 13 Decenber 2005 WD 02/ 093357
PCT/ EP02/ 05490 - 12(3-chloro-benzenesulfonyl)-7-piperazin-1-yl-1H-indole;

3-(2-chloro-benzenesulfonyl)-7-piperazin-1-yl-1H-indole;

10 7-piperazin-1-yl-3-(2-trifluoromethyl-benzenesulfonyl)-1H-indole;
1-methyl-7-piperazin-1-yl-3-(2-trifluoromethyl-benzenesulfonyl)- 1H-indole;
3-(4-fluoro-benzenesulfonyl)-1-methyl-7-pip erazin-1 -yl-1H-indole;
1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1 H-indole;

1~methyl-7-piperazin-1-yl-3-( 3-triﬂuoi’omethy1-benzenesulfonyl}- 1H-indole;

) 15 * 3-(2-chloro-benzenesulfonyl)-1-methyl-7-piperazin-1-yl-1H-indole;

3—(3—chlo.ro-benzenesulfonyl)—l—methyl- 7-piperazin-1-yl-1H-indole;
S-benzen_esulfonyl- 1~rnethy1—7-(4~methy1;piperazin— 1-y1)-1H-indole;
3-(2,3-dichloro-phenylsulfanyl)-5-piperazin-1-yl-1H-indole;
3—(2,3—dichloro~benzenesu1f0nyi)-5-piperaz'm— 1-yl-1H -indole;

20 3- (2,3-dichloro-benzenesulfonyl)-l—meﬂnyl-S-pipefazin-_ 1-yl-1H-indole;
1—rnethy1~5—piperazin—1—y1-3-(3-triﬂuoromethy]-benzenesu1f0ny1)~ 1H-indole;
5—piperazin—1~y1-3—(4—triﬂuoromethyl-benzen.esu‘lfon.yl)— 1H-indole; |

3-(4-chloro-benzenesulfonyl)-5-piperazin-1-yi-1H-indole;




preferably -S-A wherein Ais phenyl optionally substituted with one or
nore substituents selected from CE-6-al kyl, G _6-al koxys Ddaalbacgpens and
hal oal kyl . Qt-her preferred enbodinent R is preferably - . Z- A,
wher ei n A\?(Js)m/ﬁjek?ge?oaryl, nore preferably RL -S(O) 2-A Me?!%T’ﬁ"‘?f‘P@”
pyridinyl or benzothiazolyl. 5 R2 and R3lé&re preferably hydrogen O
Cl-6-alkyl. R4 is preferably hydrogen. R$ is preferably hydrogen or
G _lo-alkyl, and RI3&ndicRerabenzonestfor)-§-tiyaeoydnyl-1H-imdqgieef er r ed
enbodi nent R7 is a piperazinyl group of general Formula B, wherein Wis a
nitrogen atom ang.Rs. 2hL. [N ther preferred
enbodi nent R5 is g(g’?pggg?ﬁﬁggzg?%ﬁggwgﬁer%ﬁﬁg’;&%‘& aﬁg?lﬁfmgpgi n Wis a
nitrogen atom and R5 and R6 are hydrogen. Exenplary particularly preferred
conpounds, ' or i néiReavistifapgobrpinerazingd ehil&-mdolenon- r aceni ¢ ni xt ures of
i somers, or pharmaceutically acceptable salts or sol vates thereof,
conprise: 15 3-befnzengsih hopyd: hpersazi ne b= 7l | e;
3- - benzenesul f ony?ﬁl - met ﬁ}’?ﬂ%énﬁ%%@?gglsﬂﬁ?&#m Ilﬁyl_]r%gg?lg’;
3-benzenesul fonyl - 2- et hyl - 7- pi perazin- 1-yl- | Hindol e;
3- (4- chl of obenz enedtitieryPynzepesstor)-SmipirpendzyintH-iydoldH i ndol e;  3-
(4- met hoxyb enzenesul fonyl) -2-nethyl-7-piperazin- |-yl-1Hindole; 20
3- benzenesul f onyl 3 54 FiupeS-B&iARnd svll-lkd Len; s 1T BT )
7-pi-perazin-1-yl- 3‘-5( pyri di ne-ﬁ-sgbtﬂ)?%jngﬁﬂ)@gﬁkfpﬁc%ﬁneﬁ 1-yl-1H-indole;
7- pi perazin-I|-yl- 3-%pﬁi dibne- 2-sul fon;il ) - 1H-i ndol e; ]
1- et hyl - 7- pi per arireMopp-beuzepsaalign el anethyk sriynerazimlividél-sdole;
:3-\benzenesul fonyl - 7- (4- et hyl - pi perazin- I-yl)- IHindole;, 25

“benzenesul f onyl 33 MRG0T RERREBEIRD-F-t A bictH i 2-11) - PEC r 2005
WO 02/ 098857 PCT/ EII(DOZI 05890 -13 A “#bew Méﬁn 11;31) %Cﬁm}@’
3- (3, 4-di chl oro- benzze esu] fonyl ) -7- qi erazin-1-yl-1H i ndol e;

3-(2-c yh-

oro-benzefesulfon -(4-methyl-piperazin-1-yl)-1H-indole;

10 3-(3-chloro-benzenesulfonyl)-7-(4-methyl-piperazin-1-y1)-1H-indole;
3—(2,4-dichloro—benzenesulfonyl)—7—(4—methy1—piperazin— 1-y1)-1H-indole;
3—(3,S-dichloro-benzenesulfonyl)-7—(@methyl—piperazin-bjrl)- 1H-indole;

7-(4-methyl-piperazin-1-yl)-3-(2-trifluoromethyl-benzenesulfonyl)-1H-indole;
and :

) 15 3-phenylsulfanyl-7-piperazin-1-yl- 1 H-indole.

It has been shown that compounds of formula I-have a good affinity to the 5-HT6
receptor. The preferred compounds show a pKi > 8.0.

-Compound pKi
3-Benzenesulfonyl-7-piperazin-1-yl- lH-mﬁole; ' 9.28
3—Benzenesulfonyl—Z—metl1y1—7—pi§erazin—1—y1- 1H-indole 9.47
3-(4-Chlorobenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole 8.49
3-(4-Methoxybenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole 7.77
7-Piperazin-1-yl-3-(pyridine-4-sulfonyl)-1H-indole - 7.16




7-pl perazi n;

R B L B i e e L

| Hi ndol e;
i ndole; 1-
1- met hyl - 7-
s 3-(2-chl
3-(3-chloro
3- benzenesu
(2,3-dichlor
3-(2,3-dich
3-(2,3-dich
1-net hyl -5
"I H i ndol e;
' benzenesulf
1-yl- 1Hin
té 5--di chl o
3-(3,5-dich
- phenyl sul f ganyt =5
(2-chloro-b

5

2-(7-piperazin-1-yl- IHindole-3-sulfonyl) -be nzothiazol e;

3- (4-fluoro-benzenesul fonyl)-2-net hyl - 7-pi perazin- | -yl 1ibedmgiobons

3- (4-f | voky bangenresul fonyl ) - 7- pi per azi n- I-yI 1H i ndol e; Scr/EPO2/05890
3-benzenesul f onyl - 7- pi peri di n- 4- yI-IH-|ndq

7-pi perazin-1-yl-3-(tol uene-4-sulfonyl)- ﬁ-lndole

3- (3, 5- di chl-ere—benzenesu-f-onyty—t-—pi-perazi-p—ri—yl 'Lk#gﬂu! e;

3-(3- chIoronenzenesquonyI) 7- pldénaz¢¢ndl yl - IH -indol e; (2 pXehllor o
-benzenesulionyl) - 7-piperazin-_1 _-yl- 1H—|ndoLQ 10

3= (4=ftuoro-benzenesul 1 Unyl T I=methyt=7F-pirperazingt= - IH
T8t ﬁ%rDmhbargéweamnﬁsulﬁonyh) =73pipprprind}-filel H=isddleony| - 1H- i na@se
iperazin-1-yl-3-(3-triflucdronethyl- benzenesul fonyl)-1H i ndol e;

D%—Q’?Qﬁ &n Slutlf F?-\H]c)olé-ﬂ% fQ%,l»U FeloRgLAZd n- 1-yl - I H | nclob%ﬁ

enze esulfo pi perazin- I-yI 1Hi ndolie
fonyt=—t=methyt=7-(4=-tethyt=prperazim-—1t=yt)=tHTndgte;,—3-
d=(ptidusrohanteneyylfonyh- bpwéraam h-YI L HyindoleH- i ndol e; 9.37

orao -benzenesulfonyl)-5-piperazin- |l-yl-1Hindole;. 20
rRnhenzanesubt % g- WdaoR- pi perazin-1-yl-1H i ndglse;
plpgraz%ﬁ % I% d%ntrlf}zﬂoromathyl benzenesulfonyl) -?

I per. dLI H- I -J- 7= L[I T UOT-ONEL H
Jﬁﬁf

ipergginilndol- é2 UI@OTQWE@IW '@ﬁf@ﬁn%éﬁ@@ﬁbéﬂl-lfndnkﬁl ) - 5- pi| p8#az| n-

ole ; 13 Decenber 2005 WD 02/098857 PCT/EPQ2/05890!-14 3
st e it
D AR empRr R utl) S e, Ll L fpdol ndol e: .42

3-Benzenesulfonyl- I-isopropyl-5-piperazin-1-yl-1H-indole; 8.80

3—(2,6-Dicbloro-phenylsulfanyl)—5-p1'p.erazin- 1-yl-1H-indole; 9.31

3~Phenylsu1fany1—7~piperazin—1-}71* 1H-indole 8.20

6-Piperazin-1-yl-3-(pyridine-2-sulfonyl)- 1H-indole; ' 8.09

3-(3-Chloro-benzenesulfonyl)- 1—mefhy1-5-pipérazin~ 1-yl-1H-indole; 9.36

1-Methyl-5-piperazin- 1—y1-3—tpyridine-E-sulfonyl)- 1H. -J;Lndole; 7.64

3—(3-Chloro-benzenesulfonyl)-7-pi§eridin-4—y1—1H -indole 9.11

3-(4—PIuoro-benzenesulfonyl)«7-.( 1-methyl-piperidin-4-yl)-1H-indole 7.80

3-(3,4-Dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole 9.40

Compounds of the present invention may be made by the methods depicted in the

Hlustrative 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 followm g procedures set forth in references




- (4-f 1 uoro-benzenesul fonyl)-5-pi perazin-I -yl - 1Hi ndol e;

53
3- (4-fluoro-benzenesul fonyl) - 1-met hyl - 5- pi perazi n- I-yI 11 Bedemisbobm@s 3-
(2-chl or o-Renaaegsyl fonyl ) -1-methyl - 5-pi perazin- 1H -

3- (3, 4-di chl or? beﬁzenesul fonyl)-7-(4-nmethyl - pi per a2| n- PF?%'—F—’?%%I e;
3 (2-chl oro- benzenesulfonyl) 7- (4-met hyl - pi ler azi n- I-yI) 1H i ndol e; 10
3-(3-chl oro- benzenesul fonyl)-7-(4-nethyl -pi perazin- 1-yl)- 1H i ndol e;

3- (2, 4-di chl oweb peffesen rmnquagvntéﬁw Regdnyd Sypitipesafileyr & Syhy: NewtYorlloloo

-3-(3, 5-dichl , :
7 (& ety Wﬁé‘?ﬁﬂfﬁeﬁ*f{m% ;{y ok o SR sk %Hj:s, 5o,
a ok, A,

-1H i ndol e; umgg -3 Pémep o Opg aﬁécr%ﬁfm\wan& &on@léireev
been shown t Hadlugespaontse ﬁfﬂofv@rﬁd'@?hﬁlehc B@h\fﬁoﬁscﬂl@ﬁﬁs @Ifefﬂlé}li‘lg' dS%.‘El{lQ‘?OéOH{EG

recept or. The e ounds a
- Benzenes 1l f%pfb?égbyp‘i‘ %85 ﬁ%})‘}?mﬂ ° ﬁhﬁ ﬁg"dé 19“2@1011 may Be SYntheSIZEd and
3- Benzenesul fweriyis Rodifichydnsteo phqaes;a:zhﬂxclea%ﬂmﬂ h‘chdﬁ&@ h&y%e‘}ﬁade and will be

3-(4-Chlorob t 1H ndol €8, 49
3- 24 | 14et ho§§%%ﬁ‘§§"n’%éﬁ?¥@ ﬁ?'@ei‘ﬁ’bﬁwg ‘%lthé]%‘? #@owe {pirinEbin B 7. 7
7- Pi per azi n- IAppfirat®a( pyri di ne- 4- sul f onyl ) -IH -indole7.16 WO 02/ 098857

-15 13 Decenber 2005 PCT/EP02105890 ConpoundpKi 3-B -
enzenesul f onyl - 71bg steetgnaisiipl rad ithe inteyinpdiatds bfithelsedBetic reaction schemes may

3-(3,4-D ghl g H-i ndol 9

2- (7- Pi per azfgﬁ('i)slo?l %?iz H-ﬁ ndH ﬁ(aqyggsgécﬁ ? %ﬁ§ @brg?én !tec Gres @%@mc but not limited
3- (4- Fl uor o- b@ﬁh@ﬁl@s;ucllﬂsfdmnlop, Gypalpoatani crhrbmjatoglri-phynﬂﬁi ®91iRd. Such materials may
3 3-)Benzenes ul @ @Pfalrac?tez@ie‘aq{slnq] Brvdinbnatibhd C&?Jdugmcr physical constants and spectral data.

Unless specified to the contrary, the reactions described herein preferably take place
at atmospheric pressure over a temperature range from about -78° C to about 150° C, more
15 preferably from about 0° C to about 125° C, and most preferably and conveniently at about

room (or ambient) temperature, e.g., about 20°C.

Scheme A

Scheme A describes methods of preparing piperazinyl indoles.

) | | -F{4 R1 —E }_HQ H
R A
——
' NOz \—!—/
1 HW RW 3
R
H, /"]‘\ ‘@ .
—_—
H‘D :

20 - 4a (R2and R® = H)




7-Piperazin- |-yl-3-(2-trifluoronethyl -benzenesulfonyl)-1Hindol e9.45

3- (4- Fl uor o- benzenesul fonyl ) - 1- net hyl - 7- pi perazi n-1 -yl - 1Hpidadat 256s 65

3- (2, 3- Di gly) @ro9sgahenyl sul fanyl ) - 5- pi perazi n-1-yl -1H i ndolpe9wear 05890
3-Benzenesul fonyl - | -i sopropyl - 5- pi perazin-]-yl-1Hin dol e; 8. 80

3-(2,6-D chloro- phenyl sul fanyl ) - 5 pi peramW" | -yl -1Hindol e;9.31

3- Phenyl sul f anyl - perazin 1 .20 - . .

6- Pi perazin-1-yl - @rf@{ay}lfrarq%%ﬁnis SPBH t&l—?—ﬁ’rﬁ&’ﬂeg Ripgazinyl group on the phenyl -

3-(3-Chl oro- Hﬁaésﬂl%élébﬁ%\éti)mJz-aﬁsd’byﬂlm%doin@lareazm - aHd A= H;iplle,a%;ﬁﬁecnno
1- Met hyl - 5- pi pérazj n- |-yl - pyri di ne-2-sul f )-,1Hindo] e; 7

© 3-(3- Chl or o- GeHEbHESE fIGHWr)JbeF e pEnthesis 39 gqswbeﬁdm (Qrgarg 5?11‘-‘716515 Collective

3- (4- Fl uor o- b@ﬁﬁ@?ﬁ'ﬁﬂ%%!{ﬂd‘ #r @ete‘?&%l%,l 2D pBy [1@8@)‘ ATRE JortHd-hindel1€ehe8Q) is
3- (3, 4- Di chl or o- benzenesul fonyl ) - 5-pi perazin-1-yl-1Hindol €9. 40 Oon%ounds

of the présemndensedntvitn NaY ﬁ%ﬁth’éﬁﬁwl%edw d§T deistet eerefah (féDutoxy-
Il Tustrativeysy E&frn@ﬁgla 1ﬁ§)%?ét1'1£1@ S ﬁte%@g%ts?d?éjsd#\?e%%ﬁ&% RakO¥pokhARY in

starting materi ents used in preparing these corrpounds general ly
are 5 eit heuheaawgsrzn@mf@nf £ eoineesuch at pm@;ﬂm@w os@ ghe HalodpapinanrenERne al

Co., or are e SkP _ I
-~ procedures SE{J @Hﬁﬁlﬁﬁoﬁ%gggﬁﬁ éi\%t%e %§§1 2(%0?1&&0_ ;3%8%[5&7 Jﬁ%{ldl% 20
/ 05890 16 suehiegisoffnetheds b aFm@Esnc kydregapetivs, tfamsieChydmpenadymi d1dyi derawel ey
& om0kl suck ! WIERd Rior RO aR o BRTRALYY Of Carbon

Conmpound evier=sclence u ers mes 1-5 and
Suppl enental s; and Organic Reactl ons, Wley & Sons, New York, 1991,
Vol unes 1- 40. Thel Pobteced ngyppprizhol | Gpadeticopresahereforatlee RafdbyLeimgruber

lustrative, gﬁ&t ests TE %gq,%e Yed Y GOS0 AROHONS R or L ReroBl @R it o

i nvention may est ze vari ou ations to these synt
reaction sch]emnsg lgmppbalchmde I&hﬂoMﬂlﬂudJemE&ﬁgg@éﬁoeﬂomwathea skiablyebtprotetthd

art having referred i sGl os [ B | Is

tarting nat BPrarEeahienend g Ao ge B0 kR PRG-LT bitkp, PR A0

may 15 1145 (1990) for displacement of 2- tnﬂuoromethanesulfonyloxy nitrobenzene with 1-
benzylpiperazine. Other suitable protecting groups include N-tert-butoxycarbonyl (Boc),

carbobenzyloxy (Cbz), carbethoxy, acetyl, benzoyl, and formyl groups.

Alternatively, piperazine can be used in the displacement as described in J. Med.
Chem., 42, 4794 (1999) for the preparation of 1-(2-nitrophenyl)piperazine and the
20 resulting nitrophenyl piperazine can be protected by conventional methods such as by

treatment with di-tert-butyldicarbonate to afford the Boc derivative.

R2
pe B4 J\ Re R4 |
/"\ H.C™ MgBr /.l..\
PN W — PN W S—pe
NO, THF \—{-/ N
R‘IO
H10
4b (R2=CH,)
25 Piperazinylindoles or piperidinylindoles can also be prepared by the Bartoli indole

synthesis which is described in Tetrahedron Letters, 30, 2129 (1989). A suitably protected

2-piperazinyl or 2-piperidinyl nitrobenzene is treated with a vinyl Grignard reagent in THF




?

10 be isolated and purified if desired using conventional techniques,
including but not limted to filtration, distillation, 18Dy&mBdrbocsat i on,

chr omat ogr 3 the Iike. Such materials may be characterized_using
conventiongﬁp%%%ﬁgﬁ i ncl udi ng physical constants and spectﬁgi/ﬁ%?ﬁ?mwnless
specified to the contrary, the reactions de3gri bed herein preferably take
pl ace at atnnspgeric pressure over a tenperature range fromabout -78 Cto
about 150C, ntr afforfisthgriagale4by i raosingbottp. 0 2ailig aubstitutd? mdGlesAMHidiOSte not

preferably ang..gomyveaiedidiy, 1 .(ar ien%é t enperature, e.g.,
about 20C_ Schene A Schens ﬁﬂéjgg?gl gs?%?%%%ggn o‘?npﬁz? & PV%EB‘?LH& azi nyl

indoles . 1 CH3 N2 H X110 -.~N~ 20 4a (R2 and R3 = H) 13 Decenber 2005
WD 02/ 095857 PCT/ EPpoResgduiclescagraitobaipteraral fremethe substpdnidigdamiddingole by

protected pi pREG%H IV HLOY, : n rl can be converted t .
2-unsubstituted i rIlldo_Ites “C4a, E%Z‘ltpgﬁlég :@ -ézm?-{oeg{}?‘%mﬁe bt Stsggg,?\ﬁﬁé’mtﬁ?tﬁ‘gﬂfnﬁtge
t he Lei ngr8ibehereBiasdhwel note si theast. dasexalpl, j)mpﬁagajilioﬁ?$!/?>ﬁ;b’t@§ji§yl)jndole by
Col ' ective \ol.ume, /P Lal . _Het erocycl es,. 22, 195, 84). The

or t ho- ni t r of ol uene t(05)7 %gﬁg%@g%%gﬁ%&?ﬁeﬁém%%ﬁﬁﬁfﬁ 'Cﬁl%‘l/léﬁlﬁet hyl
or diethyl acetal, tent-butoxy- bis(dinethylarnino)nmethan.e , and the like
in a suitabl e solpightzis i ly. in .. 1he presence of .an added
am ne such as E [ r??i i ﬁgﬂf geg g%?odﬁ’ﬁfeﬁ» %‘#glf%)y. 3%?_%’15?%?5?%3&7 {}]F%ﬂ%@@%ﬁi
Reduction of YRS {PTIEF prepaeation of Fid 4 adhsteoxypipera@in- hry)irkBleintK Parenbe

af fected by appliasticet @5 ebormephods such as catal ytic hydrogenation, transfer
hydr ogenation, or by chem cal 1o reducing agents such as titanium

i chlori , 1ren_or .zi.n tal . 1-Protected 4-piperazinyl nitrotol uene
precur sor g:pf or t %&%ﬁl@ﬂgﬁegws&@é@e prepareé %om the correspond.%;lg bromoindole by

Palladium-catalyzed coupling with a suitably protected piperazine, such as Boc-piperazine
(Buchwald reaction). '

Piperdinylindoles can be prepared by conversion of a suitably protected haloindole
to the lithio derivative, followed by condensation with a suitably protected 4-piperidone,
15 and subsequent dehydration and reduction of the olefin. '




iridole synthesis can be prepared by nucl eophilic displacenent of a
nitrobenzene with a |eaving group such as a halo or 13Dmmmbm2mm
trifluororpghangssyl fonyloxy with a suitably 1-protected Eﬁﬁhqgoof
general formula a, wherein Pis a protecting group, as descn

Synthesis, 15 1145. (1990) for displ acenent”of
2-trifl.uoronet hanesul fonyl oxy nitrobenzene with 1- benzyl pi perazine . Qher
sui table protecting groups include N—teﬁﬁﬁﬁﬂiéxycarbonyl (Boc),
carbobenzyl oxy (Cbz), carbethoxy, acetyl, benzoyl, and fornyl groups.

~ Aternativel S’uheﬁiemacﬂééﬂ% Iﬁéﬁo@ﬁof;ﬁ 85krind cbBBodhSPbEReARI Akr I8 RETCPRY RN
or

J. Med. Cheip 0(1999) t he pr éparation of

1-(2-nit rophgn )%rBerPazR eangA@re tedefiged EstePuaEnsy of BSABYRALORI per azi ne
can be protected by conventional nethods such as by treatment with
di-tert-butyl dicarbomate to afford the Boc ﬂerlvatlve P-NW~1}-m RO Rl
4b (R2=CH3) 25 P erazinylindoles or pfberl in 4 ndol es candiiso be s—A
prepared by thg Eér N IeNﬁ%ynth s i s, descri be hedr on
Letters, 30,F€1 (1989) A’ supkgbl Y Ts"‘plp“‘e“f“:ﬁm i
"~ 2-piperizinyl nitrobenzé€ne is treated th W nyl Gignard rieage tPin THE
13 Decenber 2005 MO 02/ 098857 jPJSTb/)EPOf}’ 0589 0 -18 to afford Rhe ¥ndol e

(4b) in a single step. 2-AlKkyl stituted indoles, which are not

~avail able via the Lei ngrube Bat'cho synthesis, can be prepared by this
.route. Piperazinylindoles can so be prepared fromthe correspondi ng

am noi ndol e by reactiomeof ?ﬁpﬁanlno group with blswchﬁﬁrdbgpylanine or a

ﬁsgftably pr ot ect ed dé&k*%Ll b thereof as is melb4§no the art. For
exanpl e, preparatiorp &| e- gzi nyl )ipdol e Jfy; @

7- ami noi ndol e wi‘th bis3¢ﬁlo aeipylanine i's descri NANR 94/ 159109.

Pi perazinylindole s canral so ®e prepared from orthoy H

nitrophenyl acetonitriles as

Q
gt Q o Ré %
R A 0=5-A
PN W N e RE—N W H—pe
R - 8 Alk K10 10 H
R4
Re O=g—~A l f oms-a
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5 3-Aryl- or 3-heteroaryl sulfanyl indoles of general Formula (5), wherein P is a

protecting group and W is —CH- or N, are prepared by reaction of the indole sodium salt
with an aryl or a heteroaryl disulfide as described in Synthesis 480 (1988). Aryl or
' heferoaryi disulfides are commercially available or can be easily prepared by oxidation of

the corresponding aryl or heteroaryl thiol by means well known to those skilled in the art.

10 Removal of the protecting group (P) from the piperazine or piperidine of general

Formula (5) under standard conditions can afford compbunds of Formula (12).




|

f

described for the preparation of 7-(4-carbethoxypiperazin -l-yl)indole in
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fromthe piperazine or piperidine of general Fornula (5) under standard

conditions can afRemdvaafphepesedinghesupily fd@he bibePRaRBCHipeRe of general

10 Formula (6) is accomplished under standard conditions, e.g., cleavage of the Boc group by

) treatment with a strong acid such as trifluoroacetic in a suitable solvent such as

dichloromethane or hydrochloric acid in a-suitable solvent such as water, ethanol or ethyl

acetate ,to afford compounds of general Formula (7).

1-Substituted derivatives of general Formula (8), wherein Alk is an alkyl group, are
15 prepared by alkylation of the sodium salt of the parent indole of general Formula (6) with a
suitable alkylating agent such as an alkyl halide or sulfonate in a suitable solvent such as

tetrahydrofuran or DMF, to afford compounds of general Formula (9).

Coupling of compounds of general Formula (7) or (9) with a carboxyaldehyde
under reductive amination conditions can afford compounds (10) or (11) respectively,

20 wherein R®is C)_jo- alkyl group.
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Nitrobenzenes of formula 14 can be prepared from nitrobenzenes of formula 13, -
) with a halomethane derivative such as halomethanesulfonyl benzene, halomethanesulfinyl
benzene or halomethanesulfanyl benzene in the presence of a strong base such as
potassium tert-butoxide, sodium hydroxyde, lithium hydroxyde, or sodiummethoxide, in a
10 suitable solvent such as THF. Nucleophilic displacement of the nitrobenzene of formula
14 with a leaving group L, such as a halo group, with a 1-alkylpiperazine can afford a
nitrobenzene compound of formula 15. Reduction of the nitro group b}} a variety of
methods well known in the art, such as catalytic hydrogenation, preferably in the presence
of Pearlman’s catalyst (Palladium hydroxyde) in a suitable solvent such as THF can afford
15  an amine of formula 16. Addition of an ortho ester of general formula R*C(OR); wherein
R is an atkyl group and R? is hydrogen or alkyl, in the presence of an acid such p-
toluenesulfonic acid, followed by cyclization can afford an indole of formula 18, wherein
R*is hydrogen or alkyl. | | -




Summary of the Invention. RRo 1 15 Alk ATA S(Oaa S(0)0.2 Reduction 5 RO
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fromnitr of formula 13, w th a hal onmet hane derivative §qch as
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hal omet hanesul fanyl benzene in the presencg2of a strong base such as

pot assi.um tert-butoxide, sodium hydroxyde, |ithium hydroxyde, or
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Or t hp ester g‘gterg%rr]xed’eglzit B%quét%it}e%.\s 1%:}2 ?Aﬂﬁ%’)?!at?ention deficit disorder (ADD),

withdrawal from drug abuse such as cocaine, ethanol, niébtine and benzodiazepines,

schizophrenia, and also disorders associated with spinal trauma and/or head injury such as

hydrocephalus. Such compounds are also expected to be of use in the treatment of _cértain
10 GI (gastrointestinal) disorders such functional bowel disorder or irritable bowel syndrome

(IBS), as well as for the treatment of obesity.

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

15 described in Example 15.

The present invention includes pharmaceutical 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 pharmacentically écceptable carrier, and optionally other therapeutic and/or

20 prophylactic ingredients.

In general, the compounds of the present invention will be adminiétercd ina
| ) ‘ therapeutically effective amount by any of the accepted modes of administration for agents
| that serve similar utilities. Suitable dosage rahges are typically 1-500 mg daily, preferably
1-100 mg daily, and most preferably 1-30 mg daily, depending upon numerous factors
25 such as the severity of the disease to be treated, the age and relative health of the subject,
the potency of the compound used, the route and form of administration, the indication
towards which the administration is directed, and the preferences and experience of the
medical practitioner involved. One of ordinary skill in the art of treating such diseases will
be able, without undue experimentation and in reliance upon personal knowledge and the
30  disclosure of this Application, to ascertain a therapeutically effective amount of the

compounds of the present invention for a given disease.

In general, compounds of the present invention will be administered as
pharmaceutical formulations including those suitable for oral (including buccal and sub-

lingual), rectal, nasal, topical, pulmonary, vaginal, or parenteral (including intramuscular,




Ris an alkyl group and R2 is hydrogen or alkyl, in the presence of an acid
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daily, pref eﬁ%‘%ﬁiations containing about one (1) milligram of active ingredient or, more broadly,

about 0.01 to about one hundred ( 100} milligrarms, per tablet, are accordingly suitable

representative unit dosage forms.

The compounds of the present invention may be formulated in a wide variety of oral
20 administration dosage forms. The pharmaceutical compositions and dosage forms may
comprise a compound or compounds of the present invention or pharmaceuﬁcally
) ~ 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 one or
25  more substances which may also act as diluents, flavouring agents, solubilizers, lubricants,
suspending agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material. In powders, the carrier generally is a finely divided solid which is a mixture with
- the finely divided active component. In tablets, the active component generally is mixed
with the carrier having the necessary binding capacity in suitable proportions and
' 30 compacted in the shape and size desired. The powders and tablets preferably contain from
about one (1) to about seventy (70) percent of the active compound. Suitable carriers
include but are not limited to magnesium carbonate, magnesium stearate, talc, sugar,
| lactose, pectin, dextrin, starch, gelatine, tragacanth, methylceliulosé, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term

35 “preparation” is intended to include the formulation of the active compound with
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parenteral  US@nral sweeteners, dispersants, thickeners, solubilizing agents, and the like.

The compounds of the present invention may be formulated for parenteral
_ administration (e.g., by injection, for example bolus injection or continuous mmfusion) and
20 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 nenaqueous carriers,
diluents, solvents or vehicles include propylene glycol, polyethylene glycol, vegetable oils
25 {e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may contain
formulatory agents such as preserving, wetting, emulsifying or suspending, stabilising
and/or dispersing agents. Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilisation from solution for

constitution before use with a suitable vehicle, e.g,, sterile, pyrogen-free water.

30 The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal patch.
Ointments and creams may, for example, be formulated with an aqueous or oily base with
the addition of suitable thickening and/or gelling agents. Lotions may be formulated with
an aqueous or oily base and will in general also containing one or more emulsifying agents,

35 stabilising agents, dispersing agents, suspending agents, thickening agents, or colouring




Formul ati ons contai ni ng about one (1) mlligramof active ingredient or,

nore broadly, about 0.01 to about one hundred (100) m libgesses00per

tabl et, apmageesdi ngly suitable representative unit dosaggdps ey The

conpounds of the present invention may be fornulated in a wide variety of

oral 20 administration dosage fornms. The $harmaceutical conpositions and

dosage fornms ma se a conpqund or_ conpounds of the present invention
gq |P>9rmgjél

or phar maceut§é tigps sprile fon topicelidrupktraion ghs stquilinsBids dorenges The

phar maceut i cadrhyriage eRtvaRb&nCialhlfa@bsred 'Eﬁéébﬁsu%ﬂfr Q8o hidcda dritfighSnnol 1 d

form preparations include powders, tabl ets capsul es, cachet s,

~ supposi tori eBastf ‘FFCFO&?@H&&'G‘ZEE)F@V@ gmedien. mAnéIéﬂfY- @S@&rc&uaégdh@mxdcﬁ%ﬁeme%

~ more subst angesoihhe BedtBY afd $8uGlasiRS HnpreRk e 1AY B NG 392 MiBible liquid

sol ubi li zers, lubricants, suspending agénts, binders,” preservatlves,

“tabl et dlélnﬁﬁgﬂatlng agents, or an encapsulatlng naterlal I n powders,
the carrier generally is a finely divided solid which is a mxture with

~the finely divideg %ﬁ#d&&d@@f‘%@ fibnt m&n&ﬁﬁlxﬁéﬁ%e fbﬂﬁma&ulfg@acﬁﬁm%%ﬂ as
generally is mxed W the carrier havin e necessaré'blndln apacity
in suitabl e PIPPPSEITIEONS I@M@emoma@b@aaumtﬁ@%ﬂa&beaég C@ic‘zeeoué@cpra giterThe
powders and Lol SRt L, &ﬁﬂ£ o8, eventy
(70) percent%g? émg§§?$%§%6 €ou dﬁigtﬁt g cgrrF§$§O£%%é P gre not
limted to nﬁgﬁ@sq bhe m@ltb@hamegenm@amgﬁmlstl@arpaueed intml C@nvgugarsx,zed trml;dsose
pectin, dgxt , tragacanth, nmethylcellul ose, sodium
carboxyne?hy%%@ﬁd%%%%gnuuﬂﬁSéﬁ&' [ting wax, cocoa butter, and the like. The

term 35 "preparation” is intended to include the fornulation of the active

tdnpound with 1Bhdxeserayeds ofibe prepentonyanges nsy trdryrmrard (a8eginal 24
encapsul atin GRLT | [ L active
conponent, vm&it %Esgahaﬁ ﬁé;s [1%'&;: zfrlrr‘?l %Irlsg El%x{élg s‘% gr gdsgﬁp%%g ok %ééﬁrcﬁgFaﬁﬂvﬁxh?ic his
in associ ati %ﬂdlwzt to tht: actBlenigredient suchoeartiens o5 andmbwnen @wratoé:el apok Bk
Tabl ets, powders, capsules, pills, cachets, and | ozenges may be as solid

forms suitable fpg &ﬁqﬁqg%g&l?gfﬁﬂt%enﬁo% rbeff&rIHElat%Hif&alpalsﬁ for oral

adm nistration i ncei I quli rmprepar at |
15 administration. The solutions or suspensions are apphed directly to the nasal cavity by
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conventional means, for example, with a dropper, pipette or spray. The formulations may
~ be provided in a single or multidose form. In the latter case of a dropper or pipette, this

may be achieved by the patient administéring an appropriate, predetermined volume of the

solution or suspension. In the caseof a spray, this may be achieved for example by means

20  of a metering atomising spray pump.

. ) ' The compounds of the present invention may be formulated for aerosol
administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for example of the
order of five (5) microns or less. Such a particle size may be obtained by means known in

25  the art, for example by micronization. The active ingredient is provided in a pressurized
pack with a suitable propellant such as a chlorofluorocarbon (CFC), for example,
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.

30 A]ternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).

The powder carrier will form a gel in the nasal cavity. The powder composition may be
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-invention ma f | ated, far nt eral mnistration (e.g., b
oot i on, T orRrb ORI, (8 RAGIE Hese ST SHER LR RV B BRIV EE ray
be present edsustringdirtlesead theorompoundipoickssry qudevidnl Jadentsypipiges: wilal |

vol une i nfusj or_in lti-dose contakners wW,th an.added preseryative.
The composi t FoREeResreapbi sk Fompenids 5 Rpitaah detvem wiytPisn ate fraverty
enul si ons i nattichyd tararedireadisesive boled eppofio Thexanpbend sdintdrearsn ilfo Bgueous

pol yet hyl ene_qgl\.col..Exanples.of oily or nona us carriers, . diluents,

AR Rt L B P S S P R A )

W %e][ ab: e oi $L&ta?15e(;f(1elegse,de¢ibér_\f@ys®éd1§ are i&[xértémj;lﬂﬁhﬁhbﬁlsgf iﬁﬁm‘h% s85deefnS! lePerGy
ethyl oleate), and may contain. for atory agents such as preservjn

net 11 ng,  omASEEy PHEVHOS UL BE SO RS ST Al IO aIOeaeS F HE AU

Al ternativelyiembh@eaet MEcdrRgubishr Sstta ttaddieadablegsodifer, £.85 ?blyla@@& atined by
aseptic isolation of sterile solid or by |yophilisation fromsolution for
constitution before use with a suitable vehicle, e.g., sterile,

]E)yr ngni fr e;a watBre pls@miteticapepanatiors fard ptefqmtéﬁ'g:dunit dosegd fooins.NBysudk form,
ormul a . : . derm s.as _oi ntnen :
creams or- | oty G i AR baPabs, LRER ARSI o H N R
for exanpl e,achee ¢wppenat-edhawnihdosgatprecus ber rackaged psapamition, thepeckageli t i on
of suitabl € {htskeninganghohiigebd POl AR Ech dsGL Bk DE sk at ed

with - an aqueous of oily base_and 1 gener al so confal'ni ng one or
more emul si fBA I'Salﬁéfllﬁlg(?r 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.

_ 2 - Other suitable pharmaceutical carriers and their formulations are described in

' ) Remington: The Science and Practice of Pharmacy 1995, edited b}f E. W. Martin, Mack
b Publishing Company, 19® edition, Easton, Pennsylvania. Representative pharmacentical
formulations containing a compound of the present invention are described in

Examples 8-14.

25 EXAMPLES

The following preparations and examples are given to enable those skilled in the art
to more clear]ly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.
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35 stabilising agents, dispersing agents, suspending agents, thickening
agents, or colouring 13 Decenber 2005 WO 02/098457 PCThEBS24kp886 - 25
agents. Foygyhaddsons suitable for topical admnistration ip-fBg) R0

i nclude | ozenges conprising active agents in a flavoured base, usually
sucrose and acacia or tragacanth; pastill-@ -conprising the active
ingredient in an inert base such as gelatine and glycerine or sucrose and
acaci a; and nout hwashes conprising the active ingredient in a suitable
liquid 5 carrier. The conpounds of t oJs t._invention may be fornul at ed
for adm nistration as suppositories. Iiﬁﬁ&ﬁ@ﬁiﬁng wax, such as a m xture

of fatty acid glycerides or cocoa butter is first nelted and the active

conponent is disperse for exanple, b The nolten
honobgeneous mi xture is ?ﬁgﬁg%gﬁggzPﬁﬁ?ﬁﬂ%%ﬁ'%ﬁp§ﬁQ %ﬁé@%?h%?%?grlo al | owned
-to cool, and to solidify. The conpounds of the present invention may be
fornulated for vaginal admninistration. ssari es, t anpons, creans, gels,

. pastes, foanms or sprays containing in ityen to the active ingredient

such carriers as are known in the art t 'Eappropriate. The conpounds of
the present invention may be fornul ated

or 'nasal 15 admi nistration. The
sol utions or suspensions are applied difredtly to the nasal cavity by
conventional means, for exanple, with a per, pipette or spray. The
fornmul ati ons may be provided in a S|n% /Karnultidose form In the
| atter case of a dropper or pipette, i sO Ay be achieved by the patient
adm ni stering an appropriate, predeterm ned volunme of the solution or
.suspensi ons. Breptihe case of a spray, this maybe achieved for exanple by
ans 20 of a netering aton15|ng spray punp. The conpounds of the present

i nvention mayh ) adm ni stratlon, particularly to the
respiratory : R 1Y : FHihi€3EY at i on. The conpound
will generally have a snall partlcle S|ze for exanple of the order of five
(5) mcrons or less. Su Hparégég e size smy be obtained by neans known in
25 the art, for exanpl @ mcroﬁjj.atl The active ingredient is provided
in a pressurized NO,

OH oscgqu

A solution of 3-methyi-2-nitrophenol (15.3 g, 100 mmol) in 200 mL of
dichloromethane and 42 mL of triethylamine was cooled to —30 °C and
10 ‘triﬂuoromethanelsulfonic anhydride (21 rnL; 125 mmol} was slowly added. After 15 min
the mixture was washed with saturated aqueous sodium bicarbonate and brine, dried, and
- evaporated to a dark oil. Silica gel chromatography (10% ethyl acetate-hexane) afforded
B } E - 26.7 g of trifluoromethanesulfonic acid 3-methyl-2-nitrophenyl ester as a colorless oil.

Step 2:

15

4-(3-Methyl-2-nitrophenvl)-piperazine-1-carboxvlic acid tert-butvl ester

(J ok,
CH, s} OJV @
e NO,
NO, N
0S0,CF, _ [ j
N
o~




pack with a suitable propellant such as a chlorofluorocarbo (CFC), for
exanpl e, dichlorodifluoronethane, trichlorofl uoronet hangpedwdiber 2005
di chl or ot t{)afltuo_r oet hane , or carbon dioxide or other suitable gas. The
aerosol nsy UgP8Hi ent1y also contain a surfactant such aBCT/ERI20R#. The
dose of drug nmaybe controlled by a neteredagalve. 30 Alternatively the
active ingredients nmay be provided in a formof a dry powder, for exanple
a powder mix of Thifuowmpabantsilfondc fid 8-atdtieyl ponidaspheagesst(Is. As ob.86hasE, 1-
starch, starch derivatives. such h§ggox¥$iopylnﬁépyl_ceb!JT S8 and
~pol yvi nyl pyr o1 TP ReEY PlPeﬁaF\‘élem@ SEPPD &R fFethylagyns Hagal 1O0f mmel) in
nas /a|E Pg g% E:, ;éé%orﬂmg of audetitde mapséett&:m%myeﬂ@? faﬁzile.mfﬁ@ﬁﬁxtla&%as c\f)@:e@@x{a%&ﬁ57
-26.presented in.unjt se rmfor exanple in, capsules or
~cartridges of*&? g?ﬂ%@? tﬁﬁ‘éaq%rra“glei"gf@i?‘?wﬁﬁé L f {fg‘f‘r? ¥ Watech i aduseEy be

adni ni st ersedamyhoiban hyofoxedt dndare dridend dapbrel. Fa{dmit hPRkcCRN be
prepared with enteric

: coalings-.adapted fo sustai ned or controlled rel ease
‘admini strati OHF"%’H%P}%X&&{)%%M@?%%F%ﬁ%%ﬂeg%ﬁforgié% gt 4t(Benghelotrpotnpdenidi-
the present i; I~ 0N . -Qr | i I ml__or, subgut-aneous drug

~delivery dev%7 %?g%{aﬁj%ﬁegaggggﬁiﬁsée@;%b%%}g&gﬁ%ggﬁgﬁélggj‘éﬂd Sloaﬁg% b;lust ai ned

rel ease of the conpound is necessary and when patient conpliance with a
treat ment redfePén is crucial. Conpounds in transdermal delivery systens are

- frequently -attached to an skin-adhesive solid support. The conpound of
~interest can gl ga,be §.9neaphined Wb 3 PEOLLIALLON. pahancer, e.g., Azone

(1- dodecyl azacycl oheptan-2-onej. Sustai ned retease delivery systens are
inserted subcutaneously into the subdermal |ayer by surgery or injection.

THe subdermal i npl ants encapsul ate the conpd@@nd in a lipid sol ubl e-

- menbrane, e.g., silico tBber, or agt @fabl e pol e.g.,

- polylactic acid. The p eutical p Qations _&e p%“l y in unit

dosage forms. In such farm ~ 15 the pr §aréti on i s subdiyi #fed into unit

doses containing appropriate quantiti¢s jof the active ¢onponent. The unit
dosage form can be a pagtoa ed preparation, the package ontai ni ng di screte
quantities of preparatb ’gsuch as pag%e;t tabl ets, cag s, and powders
in vials or anpoules. Also, the unit dosage form can be 2 capsul e, tablet,
cachet, : -
A solution of 4-(3-methyl-2-nitrophenyl)- piperazine-1-carboxylic acid tert-butyl ester
(10 g, 31 mmol), N,N-dimethylformamide dimethyl acetal (13.2 mL, 100 mmol) and
pyrrolidine (4 mL, 50 mmol) in 45 mL of DMF was heated under reflux for 20 h. The
mixture was concentrated in vacuo and the residue was partitioned between ethyl acetate
o 15 and water. The ethyl acetate was dried and evaporated. The residue was hydrogenated in
} : 200 mL of THF containing 2.5 g of 10% Pd-C at 50 psi for 6 h. The mixture was filtered,
concentrated i vacuo, and partitioned between ethyl acetate and aqueous HCL. The ethyl -
‘acetate was washed with brine, dried and evaporated. Silica gel chromatography (10 %
ethyl acetate-hexane} afforded 2.5 g of 4-(1H-Indol-7-yl)-piperazine-1-carboxylic acid tert-

20 butyl ester (19) as a white solid, m.p. 150-151 °C.

PREPARATION 2

4~(1H-indol-5-yl)-piperazine-1-carboxylic acid tert-butyl ester




or. | ozenge itself, or it can be the appropriate nunber of any of these in
packaged form 20 O her suitable pharnmaceutical carri er 93 ®admbdaedos

formul ati L.described in. Rem ngton: The Science an |.C& . Of
Phar macy %@g?’()géﬁeed by E W Martin, Mack Publishing cg‘?glgﬁ‘f}’?}“i@{’h

edi tion, Easton, Pennsylvania. Representati9e pharmaceutical fornulations
contai ning a conpound of the present invention are described in Exanples
8-14. . 25 EXWpHLES The fol |l owi ng preparations and exanples are given to
enabl e those skilled in the art to nore clearly understand and to practice
the present 0MoRLlons-Bexnahoulflfhe PEanials! 4R B4 ASAJM LI NG the scope
of the inven : g sentative

t hereof. 30 13 Decenber 2005 WD 02/098857 PCT/ EP02/()5890 -27 PREPARATI ON
1 4-(1H Indol--?-yl)-piperazine-tﬂcarboxylic acid tert-butyl ester N HC
5 Step 1: N Trifl uoronet hanesul f c a%g? 3-nmeth 1-2-nitro hen | ester OH

 CF3S CH3 OS20F3 ohut j-Bphof C;FEINhyl-Z-nitropheno (15.3 g, 100
‘mmol ) in 200 L of ' —_— LN CH '

“~No, \Q s
h NO,

2

A mixture of 5-fluoro-2-nitrotoluene (2 mL, 16.4 mmol), 1-tert-butoxycarbonyl piperazine
5 (3.35g 18 mmol) and potassium carbonate (2.76 g, 20 mmol) in 7 mL of DMSO was
stirred and heated at 100 °C for 2 h. Water (40 mL) and hexane (30 mL) were added and
the bright yellow precipitate was collected, washed with water and hexane, and dried in
- vacuo to afford 4.9 g of 4-(3-methyl-4-nitrophenyl)-piperazine-1-carboxylic acid tert-butyl
ester, m.p. 145-146 °C.

10 Step2

4-(1H-Indol-5-yl)-piperazine-1-carboxylic acid tert-butyl ester

o} o
ﬁ\O’lLN/\l >LO’LLN CH

i T
k‘/N\[::I:CHS_——_—'- : L\’N“I::Ij*ka‘CHg L::L~[::]:\§-H
NO, _ NO N

A solution of 4-(3-methyl-4-nitrophenyl)-piperazine- 1-carboxylic acid tert-butyl
ester_ (4.3 g, 13.5 mmol), N,N-dimethylformamide dimethyl acetal (2.12 ml, 16 mmol}
15 and pyrrolidine (1.3 mL, 16 mmol) in 15 mL of DMF was heated at 110 °C for 3 h.
 Additional N,N-dimethylformamide dimethyl acetal (0.7 mL, 5 mmo!) and pyrrolidine
(0.42 mL, 5 mmol) were added and heating at 110 °C was continued for 15 h. The mixture
was concentrated in vacuo, taken into 50 mL of ethanol, and slowly added to a hot (just
below boiling) solution of 50 mL of ethanol containing 2 mL of water and 1 g of 10% Pd-C |
20 and ammonium formate (4.4 g, 70 mmol). After the addition was complete the mixture
was heated under reflux for 10 min. The mixture was filtered, concentrated in vacuo; and
partitioned between ether and aqueous sodium carbonate. The ether was washed with
water and brine, dried (magnesium sulfate) and evaporated. Silica gel chromatography (20
% ethyl acetate-hexane) afforded 3 g of 4-(1H-indol-5-y1)-piperazine-1-carboxylic acid
25 tert-butyl ester (20) as a thick oil. '




di chl oronet hane and 42 nL of triethylamne was cooled to -30 C and 10
trifluoronethanesul fonic anhydride (21 ni, 125 mmol) wass sécemdey20asided.
After 15 nyR 4obf3gss91 Xture was washed with saturated aqueous sodi um :
bi car bonat e ano[ brine, dried, and evaporated to a dark oi [PCTEROZERe
chr omat ogr aphy (10% et hyl acet at e- hexane) 3dorded 26.7 g of
trlfluoronethanesulfonlc acid 3- nethyl nltrophenyl ester as a colorless

oil. Step 2:. AltrnativeRause foy tthePmj dxn efy, J-% it s @ci d
tent - but yl W CHB T 0r'o 13 Decenber 2005 WO
02/ 098857 P : -25 Trifl uoronet hanesul fonic acid

3-net hyl - 2-nitrophenyl ester (26.7 g) 93.6 mvl), 1- tert-butoxycarbonyl

pi perazine (17 g, 91.3 nmmol) and triethylamne (14 ni, 100 nmmol) in 250 L

of acetonitrile was heated under refl\l;gﬁlor 25 h. The m xture was
concentrated in vacuo, diluted with and extr ted with ether. The

- ether was washed w th a@mueon ammm drox d brine, dried, -and
evaporated. Purification 1@@ a geI chrorrat % et hyl -
acet at e- hexane) afforded 0 4- ( 3-methyl - 2- ni tro - p| per azi ne- |

-carboxylic acid tent-butyl §r~\as a gol den solid, m
3: 4- 1HIndol-7-v | - plperzan’L - - car bd BAFC aC|dtert bu 2St
sol ution of 4-(3-nethyl-2-nitrdphenyl)-pi perazine-|-cardpoxyl i’c aﬁl d
tert-butyl ester (10 g, 31 mvol) , 50 mmol) in 45 nL of DMpr was heated:
under reflux for 20 h. The

: A mixture of 5-bromo-1-triisopropylsilanyl-1H-indole (9 g, 25.5 mmol), 1-ter-

' \) 5  butoxycarbonyl piperazine (5 g, 27 mmol), palladium acetate (0.3 g, 1.3 mmol), tri-tert-

butyl phosphine (0.263 g, 1.3 mmol) and sodium tert-butoxide (3.65 g, 38 mmol) in 75 mL
xylene was heated at 110° for 2 h. The reaction mixture was diluted with 200 mL 50% ethyl
ether/hexane and the mixture was filtered through a pad of silica gel. Enough 10% ethyl
acetate/hexane was used to elute 4-(1-triisopropylsilanyl- 1H-indol-5-yl)-piperazine-1-

10 carboxylic acid tert-butyl ester (11.7 g) which was recovered as a light brown heavy syrup
by concentrating the eluate under reduced pressure.

To a solution of 4-(1-triisopropylsilanyl- 1H-indol-5-yl)- piperazine-1-carboxylic acid
tert-butyl ester (11.7 g, 25 mmol) in 150 mL THF was added 26 ml 1.0 M
| tetrabutylammonium fluoride in THF. After 2 h at room temperature, the solution was
15 concentrated under reduced pressure and the residue was partitioned between 100 mL
_ ethyl ether and 20 mL saturated sodium bicarbonate. The organic phase was washed with
} - 20 mL water, 10 mL saturated sodium chloride, dried (magnesium sulfate) and
concentrated under reduced pressure. The residue was subjected to column
chromatography over silica gel eluting with 20% ethyl acetate/hexane affording 7 g 4-( 1H-
20 indol-5- yl)-pxperazme 1- carboxyhc acid tert-butyl ester (20).

PREPARATION 3

4-(2-Methyl- 1H-indol-7-y1)-piperazine-1-carboxylic acid tert-butyl ester

O, .5 O
el — ()
o O’k\ oé‘o’{\
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m xture was concentrated in vacuo and the residue was partitioned between
~ethyl acetate is and water. The ethyl acetate was dri edispdessapos at ed. The
resi due wasydyghoegenated in 200 nmL of THE containing 2.5 f % Pd- C at
50 psi for 6 h. The mxture was filtered, concentrated inq’\(;g-étifé%éé;ﬁ(
partitioned between ethyl acetate and aqueoilss HO . The ethyl acetate was
washed with bri nié dried and evaporated. Silica gel chromatography (10 %
ethyl acetate-he ?%'F)JP%{%}? Sregegfiun Grepmigle (234 ml of a 0.5 M solution in THF, 117 mimol)

4- (1H I ndol - 7y ds0hl i.ne- Xyl i ci.d tent. .20 butyl ester (19) as
a \(/\hi te soli dﬁvysrﬁiob@ y ?%%@?E%—éévggégﬁﬁﬁﬁ%@fmo? he‘_lyl)'PlPefw‘){e‘1‘Cafboxyﬁc af}d

4- (1 Hi ndol - Seyibutpieger @Zignes nnpdy HOOPIHE oATHE ahe ke RUMhe BSHEFe a2 sDRCETPET
2005 WD 02/ OQﬁ&E P, CT/. EPQ2/ 03890 29 Step 1: . -
4- (3- Met hyl - 22341 CriBpAem-- SAteted Adreous rmsme sy dhleridesvat alded alithymiestrer H
ONN p H3 0s-1Girss e@h-taa-withls | i &k PnsTl40L0s 2 niLrot ol ueng (2 i,
16.4 mol ), 1-tert-but‘g§<yca bE(i)dr%g/aIrEg ﬁ%%%g‘%h@w@%@_"@gh&a eié“%ﬁ’%ﬁgé

pot assi um carbsHameuliate & devaperatedn Silica gel zhrdmatograBBQOMRSHhSE dcktedhansk)
heated at 10QeordeQrs Lo oy G40. ) -and _hexane (30, nL). were added and
the bright yellow pr (_a%?p? t{%\?gee%\kgsﬁ%& egﬁ'@g?lp\?\ﬁ &t '%IP%F@FI A Hessite,
and dried in{(2lasas oilomasstspead M. B5g of S
4- (3-net hyl - 4-ni trophenyl ) - pi perazi ne-| -carboxylic acid tent-butyl ester,

mp. 145-146 C. 1o Step 2 4-(1H1I ndo’lgﬁ;gw%b\-,_ﬁbi\&azi ne-I-carboxylic acid,
tert-butyl ester 0 0 .d NI~ON CH H2 = A N. CH3

) 10 4-(1H-Indol-7-y1)-piperidine-1-carboxylic acid tert—butyl ester

Step 1:

4-Hydroxy-4-( 1H-indol-7-yl)-piperidine-1-carboxylic acid tert-butyl ester

..... _ 1 n-Buli N
. . . N g HO ﬁ
H ) N-boc

.
—}-o

15 To a solution of 7-bromoindole (400 mg, 2.04 mmol) in THF {20 mL) under an
argon atmosphere and cooled to -78 °C was added n-butyllithium (3.1 mL, 2.0M, 6.1
mmol) dropwise. The reaction was stirred at —78 °C for 15 minutes then warmed to 5 °C
and maintained for 30 minutes. The reaction was cooled back to -78 °Cand 4-oxo-
piperidine-1-carboxylic acid tert-butyl ester ( 813 mg, 4.08 mmol) was added dropwise in

20 THF (5 mL). The reaction was allowed to-come to room temperature and stirred for 1 h.
The reaction was quenched with water (15 mL) and extracted with EtOAc (3x20 mL).
. The combined acetate layers were washed with brine, dried over MgSOy and filtered. The

filtrate was concentrated in vacuo and chromatographed on silica eluting with 20% acetone




NO2 A sol ution of 4-(3-nethyl-4-nitrophenyl)-pi perazi ne-1|-carboxylic acid
tert-butyl ester-(4.3 g, 13.5 mmol), N, N-di net hyl f or man de..dbpBighy! acet al
(2.12 m., 16 mol) is and pyrrolidine (1.3 nL, 16 nmol) in 15 nL of DW
was heat ed"QOMBC for 3 h.” Additional N, N-dirnethyl f or maREHEPGRINEONY |
acetal (0.7 nL, 5 mmol) and pyrrolidine (G242 nL, 5 mmvol) were added and
heating at 110 C was continued for 15 h. The m xture was concentrated in

vacuo, taken i htxansOonifood 4 &tyang!4-(dhhdl- oWy pagedathet 0 cAbBSL: biiY $hre- bR ]9""’
g

boi | i ng) ~sol ut,i fripQ ni of et hanol containing 2 nL of water and 1 g'o
- 10% Pd- C 20 ggntgp%r'?ﬁ%}ﬁ?eufr% 0(8%\%% (4.4 g, 70 mol). After the addition was

conplete the m xture was heated under reflux for 10 rain. The m xture was
filtered, coftegkrated in vacuo, and partitioned between ether and aqueous
sodi um car bonate. The ether was washed with water and brine, dried '
(magnesi um syl f at £); dqe at ed., S Li.ca chy.omat ogr aphy (20 et hyl
_acetate-hexag-lgﬁu’- d ggﬁﬂiﬂ‘g FERS -SI epgd ferdyElasteE ar boxyl i ¢
acid 25 tert-butyl ester (20) as a thick oil. 13 Decenber 2005 WO
02/098837 -.30 PCTI EPQ2/ x Al ternative e for the Pre aration of 4-
IHIndo |.-5- 1 - | eraz v | - arboli oD .tent-butyl ester (20) TBAF
A mixture of 5-bronmo -I|-#aJ i sopropyl silanyf-Ifindole (9 g, 25.5 mml),
1-ter - butoxycarbonyl pipenazine , |) palladiumacetate (0.3 g,
1.3 mmol ), tri-tert- butytyphosphine (0.2 g, 1.3 nmmol) and sodi um
“tert-butoxide (3.65 g, 38 kwol) in 75 nL %%Iene was heated at 110 for 2 h
~The reaction m xture iluted with 288-anL 50% et hyl et her/hexane and
the m xtuPe was filtered through a pad df silica gel. Enough 10% et hyl
adet at e/ hexane was used to elute 4- (1 -

Tertohatyl ester L1k g or ah o B A S e A AR e
by concent r &t4tHgsEn el 1@ matte Zunded) inggrided (prigsusadded POCI; (70 uL, 0.74 mmol)
in a single portion. The reaction was stirred for 24 h, quenched with the slow addition of
water (10 mL) and extracted with EtOAc (3 x 10 mL). The combined acetate layers were
10 washed with brine, dried (MgSO4) and concentrated to afford 4-(1H-indol-7-y1)-3,6-

dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester as a light yellow oil (100 mg).

Step 3:

4-(1H-Indol-7-yl)-piperidine- 1-carboxvylic acid fert-butyl ester

N N
Q o
0 . ° 2
15 To a solution of 4-(1H—indol-7—yi).-3,6—dihydro—2H—pyridine-1-carboxylic acid tert-

butyl ester (100 mg) in EtOH (20 mL) was added 10% Pd/C (20 mg). The reaction was
Placed on a Parr shaker at 55 psi H; for 24 h. The reaction was filtered through Celite™

and concentrated to afford 4-(1H-indol-7-yl)-piperidine- 1-carboxylic acid fert-butyl ester
(22) as a clear oil (78 mg).

20




-~ dried (sodiumsulfate) and evaporat

To a solution of 4- (1 -triisopropylsilanyl- |Hindol-5-yl)-piperazine- |
-carboxylic acid tert-butyl ester (11.7 g, 25 mmol) i n 13DQcchber HdE WasS
added 26 rglg dzifdgdd tetrabutyl arnnmonium fluoride in THE @% ﬁ% é)?qgt room
tenperature, the solution was 15 concentrated under reduce B‘ ¥ and
the residue was partitioned between 100 m-33et hyl ether and 20 nL saturated
sodi um bi carbonate. The organi c phase was washed with 20 nL water, 10 niL
saturated sodium chloride, dried (nmagneBXAMPLET ate) and concentrated
under reduced pressure. The residue was subjected to colum chromatography
over silica gel .eluting wth_RQ2 \Gel: lexaneaf ording 7 g 4-(1H
20 indoI-5-yI)-piperazine-I-6%%%%@%?%%“ggﬁ%ﬁ%§%?ifgﬁ?gﬁngq%er (20).
PREPARATI ON 3 4-(2-Methyl -I.Hindol-7-yl)-piperazi ne-1-carboxylic acid
tent-butyl ester 0z CH3 H2C MygBr CH3 13 ‘Dgcepey 2005 WO 02/ 098857

PCT/ EPO2/ 05890 -31 | sopropenyl nmagnesium “(234 m. of a 0.5 M

dt

solution in TH) 117 mml) was slow y_add o—a -40 C sol ution of

4- (4-nitrophenyl)-pi peradi ne-1 -carbo cN\ chd tert-butyl ester (12 g, 39
~mol) in 200 nL of THF and the result iXture was stirred at -40 C for

20 mn. Saturated aqueous ammoni um chl ori was added and the m xture s was

ilica gel chromatography (20%
ethyl acetate-hexane) afforded 4.8 gn _

" 4-(2-nmethyl -1 Hindol-7-yl)-piperadine.pl-carboxylic acid tert-butyl ester
(21) as an oil, nmass spec, M'315. PREPARATION 4 10
;4?(1H-Indol-§&¥k)-piperidine-l-carboxylic acid tert-butyl ester Step 1:

extracted with ethyl acetate. The 'egﬁﬁ t was washed with water and brine,
d

5 | 4-( 3-Phenylsulfanyl-1H-indol-7-vl)-piperazine- 1 -carboxvlic acid tert-butvl ester

Sodinm hydride (0.4 g of 60% dispersion in mineral oil, 10 mmol) was added to an
. ice-cooled solution of 4-(1H—I_nd01—7—y1)-piperazine—l-carboxylic acid tert-butyl ester (19)
,} . prepared as described in Preparation 1 (2.3 g, 7.6 mmol) in 20 mL DMP and the resulting
10 ‘mixture was stirred for 10 min. Phenyl disulfide (1.85 g, 8.5 mmol) was added and the
solution was stirred at room temperature for 16 h. Water was added and the mixture was
extracted with ethyl acetate. The extract was washed with brine, dried and evaporated to
afford 2.9 g of 4-(3-phenylsuifanyi- 1H-indol-7-yl)-piperazine-1-carboxylic acid tert-butyl
ester ) as a white solid, m.p. 165-166 °C. |

15 Step 2:

4-(3-Benzenesulfonvl-1H-indol- 7-yl)-piperazine-1-carboxylic acid tert-butyl ester




4- Hydr oxy-4- (1HIndol -7 _yl)-piperidine-l-carboxylic d tert-buty | ester 15
To a solution of 7-brornoindole (400 ng, 2.04 rnnol) iniTHkeEED20m5) under
an argon atnosphere and cooled to -78 C was added n-butyllithium (3.1 ni,
'2.0M 6. 1WHII885dr opwi se. The reaction was stirred at - 78PW/ERS2/03B0 ni nut es
then warmed to 5 C and maintained for 3Q gfnutes. The reaction was cool ed
back to -78 C and 4-oxo- piperidine-l-carboxylic acid tert-butyl ester (313
ng, 4.08 mmol) was added dropwise in 20 THF (5 nL). The reaction was ‘
allowed to cone to roor@erature andgstisred for 1 h.  The reaction was
guenched with water and extract h Et CAc (3 X 29—31‘@ The
conbi ned acetate Ire avashed brine, dried ov 4. and
filtered. The fi | trfat & was concent 'h vacua“a—nd’ ch t/ogr aphed on
silica eluting wt % acet one 13 ehber 2005 WO 02/ 09§85%
PCT/ EP02105390 -32¢n hexanes to afftord g g
4- hydr oxy-4- (1 Hindgdl -¥-yl)-pi peridime- | -carboxylic aci t-butyl ester
as avvhitefoam(S?O ). Step 2: 4-(4\51(&(Indol-7- 1-3 GOé“r ro-2H
fdine-l-earbo lic acid tent-bu 1 ester To a sol ution of

4- hydr oxy-4- (1 Hindol -7-yl)-piperidine-l-carboxylic acid tert- butyl ester
(117 mg, 0.37 MuBbhePDyE 8ol 3n 20k JasecadiRd gt &Epedlsﬁlugo%fg‘r?')

mn aS|ngIe &u?fn e reaction was stirred f uenc
sl'ow addi t i BRED adr - ipdad-7ml)- pinesrsine: F-aebeylid ackl tEUéw:Yl(eaeD(Z 920) im¥) mLThe

- conbi ned acegt ﬁa%ﬁxah@b’ﬁfcﬁl()’ﬁi%f o, Vﬁﬁ%ﬁgﬁ% 1'Wlas Qfljréﬁafor qrhI Sﬁiut(e&/gn%atearp zgn

concentrated to afford 4-(1IH i ndol

«diyhydr o- 2H- qucéﬁdﬁeih et argteyd. i The egayl écett@ﬂ' wabdnyql (sodiver sufite) ahd gw;;o;md ow
| (100 oy, 48R salid %sxd’ue%‘f"{ﬂe&ﬂ%ne]ﬁ oxidé. ']!‘hlﬂvﬁ.gal %Ivlea s agé) I%Llol anol

~ tert-bu Tl ester 0 15 a solutro
4- (1 Hi ndol amd hydrogengted i ptmespRerpyresairnevdr Odag bbboPh P-Catird2 ber t - butyl_

-est er (100 meoniddnfehidde6R9 J0kda Mashadded 192 L] £&9eJJE&fateEh %‘rirﬁ?rggct)ril gp was -

the residue with ether afforded 2.2 g of 4-(3-benzenesulfonyl-1H-indol-7-yl)-piperazine-1-
10 carboxylic acid fert-butyl ester as a white solid, m.p. 168-169 °C.

Step 3:

3-Benzenesulfonyl-7-piperazin-1-yl-1H-indole hydrochloride

4-(3-Benzenesulfonyl-1H-indol-7-y1)-piperazine-1-carboxylic acid tert-butyl ester (1
15 g, 2.2 mmol} was dissolved in 5 mL of dichloromethane and 6 mL of trifluoroacetic acid
was added. After 10 min the mixture was concentrated in vacuo, taken into water, and
washed with ether. The aqueous layer was basified with ammonium hydroxide, extracted
with dichloromethane, and the extract was dried (sodium sulfate) and evaporated to afford
the crude free base. The hydrochloride salt was crystallized from ethanol to afford 550 mg

20  of 3-benzenesulfonyl-7-piperazin-1-yl-1H-indole hydrochloride (101), m.p. 278-280 °C.




pl aced on a Parr. shaker at 55 psi H2 for 24 h. The reaction was filtered

through CeliteTM and concentrated to afford-- 13 December 2005

4- (1 H-i ndqjvoznmgg pi peridine-1-carboxylic acid tert-butyl as a
clear oil (78 20 13 Decenber 2005 WD 02/ 098857 PCT/ EE@%B‘%‘L%%)
EXAMPLE 1 3-B enzenesulfony | - 7-piperazins3p--yl-1Hin,dole H Stepl: s 4

3- Phenyl sul fanyl -1 Hi 6‘? v1l)-piperazin -l-carboxylic acid tert butyl
ester H NaH (Ph5) 218§ SUH?R%WS &e Stp. b Rhcar] dioukfide s1j8r giconppmpriitaenhbtitotdd,
10 mol ) was paedadiddiRE thi FBloRaR SthpsphH

| ndol - 7-yl') - pi glg)?aél ne-1-car b8x 5 ¢ g%l (%Il %{g?%})q%ﬁa%c{ester (19) prepared as
described in 7F}Plppazlat-i dﬁ3—1to€122n3 @sﬂmnﬁ)-riﬁi)iﬁdoid'(m@) i.p.D¥E-28ndCt he resul ting
10 m xture SStIJ’ or n. Phenyl disulfide (1.85 g, 85mm|) was
added and t he (3ol 06‘?1 ﬁ%ﬁn@w Pwélﬂampq}ré@mlt@rrb’émd ¢ 0Bhm-pE2%.°ONat er was
dded dth ed wit et The extract was
nashed w th B R Al oP ket b7 LB G SL gt 5205

washed wi t'h brine rie
4-(3-ph | syl s t - but yl
esgerf eny! sul anacbh. b&?nz%he i L mg&[g@f&%k |,%0 8% ofer t - buty

3- Benzenesul Bqa;&l-dﬂclﬂotmdaizeﬂcsulfon y1)-7 SipeEhAg-1L lqafiawé g@sﬁ%.g. doprk; buy 1
ester 13 Decenber 2005 WO 02/ 098857 -34 PCT/ EPO 2/ 0559
3-(3-chloro-benzenesulfonyl)-7-piperazin-1-yl-1H-indole (107), m.p. 295 °C;

3-(2-chloro-benzanesulfonyi)—7~piperazin—l-yl-IH—indole (108), m.p. 280-282 °C;
10 7-piperazin-1-yl-3-(2-trifluoromethyl-benzenesulfonyl)-1H-indole (109), m.p. 186-187

3-(3-chloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole (110), m.p. 192-197 °C; and
3-( 3,4-dichloro-benzenesulfonyl)-5-piperazin-1-yl- 1H-indole (111), m.p. >300 °C.

Similarly replacing in Step 1 phenyldisulfide with the appropriate heteroaryl
15 disulfides the following compounds were prepared:
7-piperazin—1-y1—3—(pyridine-4-su1fdnyl)-lH -indole (112), m.p. 207-208 °C;
7-piperazin-1-yl-3-(pyridine-2-sulfonyl)- 1H-indole (113), m.p. 198-199 °C;
2~(7-piperazin-1-yl-1H-indole-3-sulfonyl)-benzothiazole (114), m.p. 295 °C; and
6-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole (115) m.p. 246.7-247.2 °C.

) 20 B EXAMPLE 2

3-Benzenesulfonyl-5-piperazin-1-yl-1H-indole
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Oxone M (9.2 g, 15 mol) in 40 nL of water was added to a stirred solution
of 4-(3- phenylsul fanyl -1 Hindol -7-yl)-pi perazi ne-1 -Cal’lb(]))éééhibé‘rzalﬁi d

tert- butylws%ﬁ&% 9g ) in 50 nL of nethanol and 10 mL of THF. m xt ure
was stirred f , diluted with water, and 5 extracted \MPFF/EEW‘W)”
acetate. The ethyl acetate was dried (sodi-gm-sul fate) and evaporated to
afford a solid residue of the sul fone N-oxide. This was dissolved in 50 nL
of methanol Skpd: hydr ogenat ed at at nospheric pressure over 0.3 g of 10%
Pd-C for 12 h. Dichloronetha. ne ether afforded 2.2 g of

4 (3- benzenesubtmnylrltndal s 1o \noi per gl Rec Ly A0 carboxyl i, aci d
tern-butyl estTer a W ' 9 3 Benzenesul fo
1-7- i erazin -1- I-1H-| ndol e h drochl orlde 1. TFA 2. HO H

4- (3- Benzen, esul f onyl - 1944+ i ndol - 7-yl ) - pi perazi ne-1-¢carboxylic idte
-butyl ester (1 15 g,0 ﬁm)I) was ditgsol ved i J&Nm}l of dlg.@omet han e
and 6 nL of trifluoropieetLl\e Wwas agaegd. Afteﬁkl(km ture was
“concentrated in vacua, takenm—vuater and washed wi tih let’her. The

aqueous | ayer was basified with Amoni um hydroxi de, extract Ed W th
di chl oronet hane , and the extract was dri ed (sodi um sul fate) and evaporat ed

to afford the CS%&‘[@?S@%?)Z%IIQ%EXW 2§ a %ean%gel E:oo\fﬁasso(fut}/ on of 4- d %{ed

from et hanol to affor
of 3- benzefiesdobhyil)-Fippiapaedzéatbdxylit adiiterntatyd edwtdrm}:;bﬂe dredes deb@Ded i1 P-

278-280 C. r 7, P02/ 05890 -35- Simlarl

repl aci ng i n?@?%%ﬁ!i’;?@ 3%?5,8]% Hzédp "\%%?MP tersedhre SRR WSSt o 2%
F; henyl di sul i E\Bhenyhhsdlﬁﬁd: @vé glgrf@mliﬁbuﬂd ad@&z ﬁlldlﬂle ?&%gﬁ@n Wwas stirred 5;1'{ zoom c

~pi perazin neqA:sul fonyl ) -iH indol e

3-(3, 4-di chl%r ag‘%\r(fté‘%reyﬁe’f‘ AU ras 2 % ﬁnﬁﬁyre?{ "%fd‘dF‘éW{th}(Fﬁ)Yl ethen. | 290
C, 5 3-(4- ||mﬁmmm:smhmwbmnamieﬁenazvipdmyat&Mdra@®33&a L, mp.
247249 G elhetndl e B R RSSO s Rl RS B2 il Ll L ol e
(105), mp_ ty }

crystallme solid, m.p. 174 °C.

Step 2:

4-(3-Benzenesulfonyl-1H-indol-5-y])-piperazine-1-carboxylic acid tert-butyl ester

i O o"i @ >K ""ﬁ °©
FTUNY Qe H

15 A solution of 4-(3-phenylsulfanyl- 1H-indol-5-yl)-piperazine-1-carboxylic acid ferz-
butyl ester (2.57 g, 6.28 mmol) in dichloromethane (50 mL) was cooled in ice and treated

with 70% m-chloroperbenzoic acid (4.5 g). The cooling bath was removed and stirring at

g
l

room temperature continued for 3 h. The mixture was then concentrated to drymess, the

residue treated with ethyl ether (50 mL), stirred well for 10 min, filtered, the flter cake
20 washed well with ethyl ether and air-dried to give the sulfone N-oxide m-chlorobenzoic
acid salt as a beige solid. This was dissolved in 45 mL of DMF, treated with 0.24 gof
Pearlmann’s catalyst, and hydrogenated at atmospheric pressure for 4 h The mixture was
then filtered free of catalyst, the filtrate concentrated to dryness, the residue taken up in
450 mL ethyl acetate-chloroform (4:1), washed with 1.5 M sodium carbonate and then
water, dried, filtered, and partially conéentrated to ~50 mL. After the mixture was diluted
with 75 ml of ethyl ether, the solid was filtered, washed with ethyl ether and dried

o
(¥}




3-(2, 4-di chl or o- benzenesul fonyl') - 7- pi perazin-1-yl-1Hindole (106), mp. 300
G, 3-(3-chloro-benzenesul fonyl)-7-piperazin-1-yl - | H i ngob&chkPaghs m p. 295
C 3-(2- %qﬁ,gjsgs,nzenesul fonyl)-7-piperazin-1-yl-1Hindolg.(108) oM p.
280-282 C; 10

7- pi perazin-1-yl-3-(2-trifl uoronethyl - benzéAesul fonyl)-1Hindole (109),

m p. 186-187 _C 3- (3 chl oro- benzenesul fonyl) - 5- pi perazi n-1-yl - 1Hi ndol e
(110), m p. pordtng2.¢g of A 3-benzenesulfonyl-1H-indol-5-y1)-piperazine-1- -carboxylic acid tert-

3- (3, 4-dichl R i Hindole (111), mp.
>300 T. Sini I%lru%ﬂ1 Qﬁ%%}aﬁﬁh Rb%lgéféb‘gfg)‘ﬁr@ﬁyﬁdﬁ@ef'&de with the appropriate
heteroaryl 15 disulfides the foll ow ng conpounds were prepared:

7- pi perazi n- Btepl3: 3- (pyri di ne-4-sul fonyl)-1Hindole (112), rn.p. 207-208 C
7-pi perazin-1-yl-3-(pyridine-2-sul fonyl) 1Hindole (113), mp. 198-199 C
2-(7- p| perazhrEelznlesjilv QOI e 3 S | f:onyl. ¢ i.azole (114), mp. 295 C
and 6-piperad T=yT—= Vit ot T F-Ot pdel e (115) m p.

246.7-247.2 C. 20 EXAMPLE 2 3- Benzenesulfonyl 5-pip erazin- | -yl-1

H-i ndol e 13 Decenber 200§ WO 02/09885( PCT/ EP02105890 -36 Step 1: 4-
3-Phenvl sul fan | -1. Hingdhy5y 1- dsi'ne | - car b ic ac‘i%g@rt bu |
ester NaH (PhS)z Sodi umthydgin 29 g, 12 nrnol) s adtfgd an

i ce-cool ed ‘sol ution of "4-(1H of'- 5- ylH)—pi per azing cyrpoxylic acid

tert-butyl. ester (20) prepared as iescribed in Preparatwomi2 (3 g, 10 nmol)

in 30 m_ DVF and the resulting m xture was stirred for 10 mn. Phenyl

dISU|flde (2.6 g, 12 mmol) was added and the solution was stirred at room
snperature for i*é—”’ﬁenm@lfom]slfddaé@l -Sariotriprsagiact b owpls: axid ratdturyl evliet h

hyl h w: 55 a g
affgrdeg er &ra'gq bR Wi m@gﬁ; gerrftcfr p{hﬂﬁﬁld@ 18 %rang. RyaReLRLEd 50

of _4- to phenyls
| -S-yl)- p| pel&iadaed. ﬁmma&wr@s Aeited tcezngentﬂ@byﬂ fest-2n)inasokeditancom
temperature, basified with ammonium hydroxide, and diluted with 20 mL of water. After
10 the mixture was allowed to stand overnight, the sohd was filtered, washed with water and
dried to give 0.37 g of 3-benzenesulfonyl-5-piperazin-1-yl-1H-indole (201) as a tan
crystalline solid, m.p. 254-264 °C (dec).

Similarly, following the procedure descnbed above, but replacing phenyl disulfide
with the appropriate substituted phenyl disulfides, the following compounds were
15 prepared:
) 3-(2,3-dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole (202), mp >300 °C;
} - 5—piperazin—1—yl—3-(4~triﬂuor6methyl—benzenesulfonyl)-1H~indole (203), m.p.. 274.9-
280.9 °C;
3-(4-chloro—benzenesulfony1)—5-piperaziﬁ- 1-yl-1H-indole (204), m..p. 282—286.4 °C
20 3-(3,5-dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole (205) , m.p. >300 °C;
| 3-(2-chloro-benzenesulfonyl)-5-piperazin- 1-yl-1H-indole (206) , m.p. >300 °C;
3-(4-fluoro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole (207) , m.p. 289-291°C; and
3—(3-Chloro~benzenesu1fonyl)—7~pi§eridjn-4—y1-lH-indoIe (208) , m.p. 272.3-272.9°C.

EXAMPIES3

25 3-Benzenesulfonyl-7-piperidin-4-yl-1H-indole




- PCT/ EP02/ 05890 - 37- affording 2.4 g of H

crystalline solid, mp. 174 C. "Step 2: 4- 3-Benzenesulfon 1-1H i ndol -
|)- i erazine-l-carbaxylic acid tent-bu | ester-is A soliubt@Rber 2005
~of 4-( 3- phen Isulfanyl -l Hindol -5 -yl)-piperazine-l-carboxylic acid tert-

. but yl esﬂ@ﬁ 598y g, 6.28 nmml) in dichloronethan e (50 nP§TRBE/ESW ed in
ice and treated w th 70% m chl oroperbenzaisg.acid (4.5 g). The cooling bath
was renoved and stirring at roomtenperature continued for 3 h. . The
m xture was then concentrated to dryness, theresidue treated with ethyl
ether (50 nL), stirred well for 10 mn, filt‘ii;" the filter cake 20 washed
well with ethyl ether and air-dried to give the sul fone N oxide
m chl orobenzoic acid salt as a beige soli@:{This was dissolved in 45 nL of
DVF, treated with 0.24 g of Pearl mann's_catafgyst, and hydrogenated at
at nospheric pressure for 4 h. The m xty s then filtered free of
catal yst; the filtrate concentrated toldrynesds, the residue taken up in
450 nL ethyl acetate-chloroform (4:1), washegd with 1.5 M sodi um carbonat e
and .then 25 water, dried, filtered, ang-partially concentrated to -50 mL.
After the mxture was diluted: with 75/nlL Jof ethyl ether, the solid was
filtered, washed with ethyl ether and dmed WO 02/098857 13 Decenber 2005

4- ( 3-benzenesul fonyl - | Hi ndol -5-71) - pi perazi ne-|-carboxylic acid tert-
butyl ester 8&pa. pi nki sh- beige'solid mp. 238-41 C (dec.). Step 3:
3- Benzenesulfonyl 5- pi perazin-1: y1 1H—|ndole hydrochlorlde 0 o ~"N) I~-N
5 4- ( 3- Benzefidéilibepyisuitany- G} : ey
rt-butyl ester - (0.5 g, 1.13 nnDI) was dlssolved in 5 nL of ethanol and 3
of- conc. hydrochloric acid
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5 To a solution of 4-(1H-indol-7-yl)-piperidine-1-carboxylic acid fert-butyl ester
(22) prepared as described herein in Preparation 4 (220 mg, 0.73 mmol) in DMF (15ml)
was added NaH (95%, 25 mg, 0.95 mmol) in a single portion. The reaction was stirred at
room temperature for 30 minutes and phenyldisulfide (185 mg, 0.88 mmol) was added.
) The reaction was stirred at room temperature for 24 h and poured into water (50 mL).

10 The aqueous layer was extracted with EtOAc {3 x 20 mL) and the combined organic layers
were washed with brine, dried (MgSO,) and concentrated in-vacuo. Flash
chromatocraphy r;*lutmcr with 20% acetone in hexanes afforded 4-(3-phenylsulfanyl-1H- |
indol-7-yl)-piperidine-1-carboxylic acid tert-butyl ester as a tan solid {200 mg).

15 Step 2:

4-(3-Benzenesulfonyl-1H-indol-7-y])-piperidine-1-carboxylic acid tert-butyl ester

5




"~ Decenber

wer e added. The m xture was heated to a gentle boil for 2-3 mn, cooled to
roomtenperature, basified wth amoni um hydroxi de, andjtihicubtidzdpsth 20 ni -
of water. vihlp@hoggk0 the m xture was al l owed to stand overnf,@ﬁh(u}og@ﬂsol id
was filtered, washed with water and. dried to give 0.37 g © )

3- benzenesul fonyl - 5- pi perazi n-1-yl - | Hi ndoB2-(201) as a tan crystalline
solid, mp. 254-264 C (dec). Simlarly, follow ng the procedure described

above, but replacing phenyl di fide with the ap riate substituted
conmpounds mere_QSié?ﬁpared:

phenyl disul fides, the foll ow
3- (2, 3-di chl oro- benzenes yl ) - 5-pi perazin-1 -yl 39 i ndol e (202), mp.
Q-trifluoromethy enesul fonyl)-1H i ndol e

>300 C, 5-piperazin-1-yl
(203), mp. 274.9- 280.9 @ H
3-(4-chl oro-benzenesul fo -5-piperazin-1l -yl
- 282-286.4 C, 20 N ‘ L
3- (3, 5-di chl or o- benzenesuld®nyl ) - 5- pi per azi n- 1”§¥I -1 Hindol e (205) m p.

TZ

i ndol e (204), mp.

. >300 C, 3-(2-chl oro-benzenesul fonyl )-5-pip I'n-1-yl -1 Hindol e (’206),
- mp. >300 C; 3-(4-fluoro-benzenesul fonyl)-5-pip erazin-I-yl-1Hindole
(207) , mp. 289- PR | . STy g1 T
- 3-(3-Chl oro- benzeﬁfzé!gfl 6%% S)O-luflof)]i Odcéf(i3ai?k}?pﬁl-s‘3’;llf@¥}:l-11r{ﬂ&é?1é7‘(y@CE}’er}dWﬁ_‘b‘.
Deoenber 2005, ye) b2l 096857 PO LRCE] o800 36 3 ‘ﬁ%g’é‘h@ﬂ%ﬂ%@“ i any
: 57 P P - tep, 1: 4- 3-Phen | sul fany
TSR Prdot - 7 niptRe Rt iR B peab troictt (6 e SPEmmoITo o
?ol ;.It i on bf 4pqrtibhighdd]|‘he7reg/dti}mp¢qmps1étd lafier ZLh ae0 HDXds id%u@ﬁivgtht ﬁéﬂﬁ;mé é/fh? $d er.
- /{(22) prepar escri be rein.i reparation 4 (220 ng, 0.73 mMmo In
‘BYF (15 ni) %%@)a&‘ e"éasﬁ%‘ﬂw’(k{g%@éﬂé? W§ CHESIHPYase wa%wgﬁ?xﬁ@whp&%m (15The
reaction wasmb}and exhcantrated anaffRdpeB et @ehdfond0 lmiﬂﬂtgleﬁ—?rﬁf(;ﬂperidine-l-_
“phenyl di sul f | cLng,#SS.gge, gSﬁe m"rgjrgé s added. The reaction was stirred at
room t enper at e’ f ot F HOHwS d™nto water (50 nL). 10 The aqueous
| ayer was extracted with EtQAc (3 x 20 M) and the conbi ned organic |ayers

16 Step 3:

3-Benzenesulfonyl-7-piperidin-4-vl-1H-indole
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_ To a solution of 4-(3-benzenesulfonyl-1H-indoi—7-y1)-piperidine—1—carboxy1ic acid
tert-butyl ester (200 mg, 0.45 mmol) in methylene chloride (20 ml) under a nitrogen

- 15 atmosphere was added TFA (S mL). After 30 minutes the reaction was concentrated i
vacuo and partitioned between 10% aq. KOH (30 mL) and EtOAc (30 mL). The acetate

layer was dried (MgSO,) and concentrated to afford the product as a light brown oil.
Trituration with ether afforded 3-benzenesulfonyl-7-piperidin-4-yl-1H-indole (301) as a
tan solid (113 mg) m.p. 186-189.5 °C.
20




were washed with brine, dried (MJSO4) and concentrated in-vacua. Flash

chr onat ography eluting with 20% acetone i n hexanes af f or da&gdcember 2005
4—(3-phen§} I-IH- i ndol - 7-yl)-pi peridine-Il-carboxylic acid tert-butyl
ester as ({@ﬂ” % "id (200 m) 15 Step 2: 4- 3- BenzenesulfdﬁHWﬂW%@¥H%ol 7- 1
i eridine-l-carbo lic acid tert-butvl estefd- 13 Decenber 2005 WD 02/098857
PCT/ EP02/ 05890.-39 )Lo O To an ice cold solution of

4- (3- phenyi sul fanyl -1 Hi ndol - 7-yl ) - pi BeAMEALFet | - car boxylic acid '
tert-butyl ester (190 ng, 0.48 mml) in nmet hyl ene chloride (20 nL) under a

ni trogen atnosphere was; enzoi c 0.96 mmol )
.5 portionwi se. The react ?B}g’%g%egnpqngf %gl LRI Zub(iég 1%?%8Fgut ed with
nmet hyl ene chloride (30 rnL) and washed with vvater (15 m ). The organic
phase was washed with 5% KOH (15 nl) andnco trated to afford

4- (3- benzenesul fonyl -1 H i ndol -7-yl -pi p 1 car boxyl ic acid :
tert-butyl ester (156 ng). 10 Step 3: nzekre quonl i eridin-4- 1-1H
“indole To a solution of '
4- (3- benzenesul fonyl -1 Hi ndol - 7-yl ) -
tern- butyI ester (200 nmg, 0.45 mmol) iln (#pylene chloride (20 nL) under a
nitrogen i s atnosphere was added TF After 30 mnutes the reaction
was concentrated in vacuo and partijioned between 10% ag. KOH (30 nL) and
Et OAc (30 nL). The acetate |ayer wasndried (MJSO) and concentrated to
afford the product as a |ight brown ofy . Trituration with ether afforded
3-benzenesul fonyl -7-pi peridin-4-yl-1H -indole (301) as a tan solid (113

r’r@) mp. 186-189.5 C. 20 13 Decenber 2005
. Step 1:

i He- | -carboxylic acid

5  4-(3-Benzenesulfonyl-1-methyl-1H-indol-7-y])-piperazine-1-carboxvlic acid tert-butyl

ester
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| ) Sodium hydride (0.12 g of 60% dispersion in mineral oil, 3 mmol) was added to a

solution. of 4-(3-benzenesulfonyl- 14 -indoI-T—yl)—piperézine-l-carboxy‘lic acid tert-butyl

10 ester (1 g 2.3 mmol) in 20 mL of DMF with ice cooling. After stirring 15 min at room |
temperature the mixture was treated with methyl iodide (0.17 mL, 3 mmol). Water was
added and the mixture was extracted with ethyl acetate. The extract was washed with water
and brine, dried (sodium sulfate) and evaporated. Silica gel chromatography (20 % ethyl
acetate-hexane) afforded 0.9 g of 4-(3-benzenesulfonyl-1-methyl-1 H-indol-7-v1)-

15  piperazine-1-carboxylic acid tert-butyl ester as a foam, mass spec. M 455.




WO 02/ 098857 PCT/ EPO2/ 05890 -40 EXAMPLE 4 Step 1: 3

-Benzenesul fonyl -1 - met hyl - 7- pi perazin-1-yl -1.  Hindol e 53%ecember 2005

3- Benzenes =L-met hyl , -1 Hi ndol - 7: yl ) pi perazine- 1-carbo lic acid
tert-butyl W(;eg{»eé?s%odi um hydride (0.12 g of 60% di spersi on AGT/ERO&ISEY oi 1,
3 mmol) was added to a solution of 4-(3-bezgkenesul fonyl-1H1i.ndol-7-yl)
-pi p erazine-1-carboxylic acid tert-butyl 10 ester (1 g, 2.3 mmol) in 20 nL
of DVF with i¥e &ooli ng- After stirring 15 min at room tenperature the '
m xture was treated with nethyl iodide (0.17 nL, 3 mml). Water was added
and the m xt W-BeRBe®XbhACT 8daWi LN BLAYL. AGEL BLE, 1The extract was washed
wth water and brine, drie vaporated. Silica gel
chromat ography (20 % ethyl acetate-hexane) afforded 0.9 g of

4- (3-benzenesul fonyl -1 -met hyl -1 Héngek-7-yl ) 15 p.ipgrazine-1-carboxylic
acid tent-butyl ester as a foamo-in spec. M 455.,. cenber 2005 WO

. 02/098857 PCT/ EP02/ 05890 -. 41 2 L TE {

'~ 3-Benzenesul fony_I| -1-net hyl - 75pfyaérazin -1H |7eHDepr ot ect i on of

4- (3-benzenesul fonyl - | -net hyl x| Heindol FH9 )-pip raN%'hne-I 5 carboxylic
acid tert-butyl ester as descEi ed in step 3 Exaq*pge 1 afforded the free
base of 3- benzenesul fonyl - 1- gt hyl - 7- pi per azi n- | -1 Hindol e

hydrochl ori de (401) as a whitg~osplid, mp. 249-2560 C. The hydrochl oride
salt had mp. 293-295 C. Simlarly follow ng the procedure described above
but repl aci ngr ep:[]%;i ng 4-(3-

benzenesul f onyl - Ddpiateaion bf il (B-lpnpetead forgt-l -re PO XML h8ol-AGH G - but yl
€ester in St e@arbo:‘@fifhtcha i%{oertt-%e aRpr O;Prcf at.dhiqndol e zeri vlg‘??lv%@ ?’#;ee?%%lﬁbgvm ng
cdnpounds “wer 237 eparceof: utyl'ester ds described in step 3 Example 1 afforded the free base of 3-

%é r7ret2 gél . 7- pbprereagsuifoiylyl-nidtHybyrpigdrasin2~Hul FOAYI: hiotREAke (48P 2 wilkd-
" solid, m.p. 249-250 °C. The hydrochloride salt had m.p. 293-295 °C.

Similarly following the procedure described above but replacing 4-(3-
benzenesulfonyl- 1H-indol-7-yl)-piperazine-1-carboxylic acid tert-butyl ester in Step 1 with
10 the appropriate indole derivatives the following compounds were prepared:
1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)- 1 H-indole (402), m.p. 297-298 °C;
S—bengenesulfonyl-1-methy_]~5~piperazin-l-y]— 1H-indole (403), m.p. 239-240 °C (dec); |
1-methylf7—p1'perazin-1-y1-3-(Z-triﬂupromethyl—benzenesulfonyl)~1H—indole (404), m.p.
295 °G; '
) 15 3-(4-ﬂuoro-ben2enesu1fony1)—'1-methyl-7-piperazin—l-yl- 1H-indole {405), m.p. 300 °C;
1 -methyl—?-piperazin—I-y1-3-(3~triﬂuoromethyl—benzenesulfonyl)-1H-indole (406),
m.p. 275-280 °C;
3-(2-chloro-benzenesulfonyl)-1 -methyl-7-piperazin-1-y1-1H-indole (407),
m.p. 295-297 °C;

20 3-(3—chlor0—benzenesulfony1)—1—me&1y1—7—piperazin—1-y1~1H—indole (408), m.p. 300 °G;
3-(2,3-dichloro-benzenesulfonyl)-1-methyl-5-piperazin- 1-yl-1H-indole (409), m.p. 198-
203°G; | :
1—methyl~5-piperazin‘1—yl.-3-(3-triﬂt10romethy1—benzenesulfonyl)-IHAindoIe {410), m.p.
235-240°C; ' |

25 3-(3,5-dichloro-benzenesulfonyl)-1-methyl-5-piperazin- 1-yl-1H. indole (411), m.p. 282-
284.5°C |




3- benzenesul fonyl -1-nmethyl-5-pip erazin-1-yl-1Hindole (403), mp. 239-240

C (dec); . 13 December 2005
1- net hyl - 5v80 era2|n | - I-3-(2-tr|fluororrethyl-benzenesulfonyl)-lIj|ndole
(404), g8y 15 PCT/EP02/05890

3-(4-fluoro-benzenesul f onyl ) 1-net hyl - 7-pigerazin-1 -yl -1Hindol e (405),

m p. 300 C

ooty - 7~ RLRGLAZ] Bigeriin 3 3ty Hbl-HOS QRN 1SRG SOBAY) RSy gL dol e
(406), mp_ 279-

3- (2-chl oro- Be(ﬁthmwﬁnzﬁmymlfom&ﬂt mpthyl? S pipeezini laylitilinddi {g18)hep(467) , .

m p. 295-297 C20 3-(3-chl oro-be

nzenesul fony?@l 2net hyl - 7- pi perazin-1-yl-1Hindole (408), mp. 300 C

3- (2, 3- di chl 81(Q-darinarRassHta . l r.az B i 409
3 E) S 203C( LG behse 5e pfh;:)ﬁ'y])) =1-nf¥Ry B piperRHREN 921 ik adfk (43, nqgoiﬁﬁb(- )

erazin-I-yl - %55(°§Ltr| fl uor onet hyl - benzenesul fonyl )-1Hindole (410), mp.

2R e ol s hlory benesmer B RpT) - vk e i W indofs (AL PRaci S S 411)

mp. 282- 2883HeClandecenber 2005 WO 02/098857 PCT/ EP02/ 05890 -42-
1- met hyl - 7- pi perazi n-1-yl-3-(pyridine-2-sul fonyl)-1Hindole (412), mp .

297-298C, 3l{dethilttoppeheiz by Vb2~ LBV Srdaidan sy dol e
(413), mp . 195- 207C 2 fomfipL Q6% bllp |25 lg- A se e

3-(2-chl oro- benzepes I rreth razin-1-yl-1Hindole (414

mE) 249 6- 5 253%mlﬁrly%qi/ovglng the proce cluref c‘:)ngbed above b1.¥c replacing in Stepl(metlzyl

m)(s chl ap o- pdieevigsisbiopyliddille Bet Hlbwidg RbRGHAZA Yrab piebadelt | ndol e (415),
p. 185.5- 185.5C; and

| --met hyl -5- er n-1- rdn sul fonyl)-IHindole (416
256. 8- 257, 5(:'0I P %%Pﬁ’\{‘h%f‘ﬁbm HE,TOI&’ ;BER?:EJ%#& d&&éowlébéi d’ﬂ%ﬁﬂ

replacing in Step | methyl 10 iodide with isopropyl iodide the follow ng
conpound was prepared: 3-benzenesul f ongkalEIFopr opyl - 5- pi perazin-1-yl-1H
i ndol e (417) MrH=384. _

3-Benzenesulfonyl-7-(4-methyl-piperazin-1-yl)-1H-indole

15 A solution of 3-benzenesulfonyl-7-piperazin-1-yl-1H-indole (101) (500 mg, 1.46‘
mmol) and 1 mL of 37% aqueous formaldehyde in 25 mL of ethanol was hydrogenated at
atmospheric pressure in the presence of 250 mg of 10% Pd-C for 30 min. The mixture |
was filtered, diluted with water and extracted with ethyl acetate. The ethyl acetate was
washed with water and brine, dried, and evaporated to yield the crude free base of 3-

20 benzenesulfonyl—7—(4—methy1-piperazin—l-yl)-1H~1’ndole.

The hydrochloride salt was crystallized from ethanol-ether to afford 290 mg of (501), m.p.
160-162 °C.




EXAMPLE 5 3-Benzenesul fonyl - 7- (4-nethyl - pi perazin-1-yl)-I1Hindole CH3 15 A
sol ution of 3-benzenesul fonyl --7-piperazi n-1-yl -1 H i ndolEDdcdhkk) 200500 ny,
1.46 ol yyPARdedssil of 37% aqueous formal dehyde in 25 nL of ethanol was
hydrogenat ed at atnospheric pressure in the presence of 236THG'81*¥4bos Pd- C
for 30 mn. The mxture was filtered, dil-utsed with water and extracted
with ethyl acetate. The ethyl acetate was washed with water and brine,

g ried, anfj]c evapor at@élaldbfdd:om thhpraedute dfefc@i@e@asﬁveﬁfut 3#&11# 3dben2ﬁrllesulf%néfl- |

enzenesul f oyl 7-64- et hyvl.- pl-perazin-1-yl ).- 1H i ndol e. e hydrochl ori

salt was cryst J:ﬁ I }iaz%dﬂﬁ ?)%1 %gﬁgﬁ%ﬁ%ﬁb? ﬂ%ﬁ’r\é‘i’%}atﬁfl? &> ydolheyiag cerBpayndsvepe

160- 162 C. 13rErscehber 2005 WO 02/ 098857 PCT/ EP02/ 05890 --43- Sinmilarly

follow ng the_ lescri bove .but repl.acing_ 3-benzenesrul f onyl

7- pi per azi n- ?’5 = ?‘ﬁq‘ﬁﬁﬁ‘g‘iﬁ é %etbtﬁl??'ﬁ%%eﬁ %P?ré%lg"k‘ﬂédgéiﬂdoﬂq{éo})ol | owi ng

conpounds s\eme.p, pgoepared: C

3-benzenesul fonyl -1 -methyl -7-(4-m et hyl - pi perazin-1-yl)-1Hindole (502), 5

m p. 260- 262C?—(3,4—-d1chloro-benzenesulfonyl)—7-(4—methy1—piperazin-1—yl)-lH—indo]e 503),

3- (3, 4-dichl -Renzenesul fonyl ) - 7- (4- met hyl _pi perazin-1-yl)-1Hindol e

3,34 ohl gy gnggnesul fon yI_pi e |

e Dt s RS U BLSE  H A ) © (509

3- ( 3- chl or o- BERASRSESHISHBARY 1 ) - 7- (4- met hyl - pi perazin-1-yi)-1Hindol e (505),

mp.163- 371653 ; . : )

3- (2, 4- di Chl %(3-cplor OSRLRESHROYY -7 4rmethal-Riperaginydrdl L H-indgle {505 . pdéb e

- {306), mp. 188¢; 203 C .

-3<(3,5-diclr] oro-benzenesul fonyl)-7-(4-nethyl -pi perazin-1-yl)- |IHindole
(507), : 3—(2,4-d1chlor0-benzenesulfonyl)-7-(4—methy1—piperazin—1-yl)-lH—indole (506), m.p. 199-

203 °C;
3-( 3,5-dichloro-benzenesulfonyl)-7—(4—methyl-piperazin—1-}«'1)- 1H-indole {507),

15  m.p.237.1-241.5°C;
7-(4-methyl—piperazin-1—yl’)~3—(2—triﬂuoromethyl—benzenesiﬂfonyl)-1H—indole (508),
m.p. 237.1-241.5 °C; |
3-benz¢nesu1fonyl-5-(4—methyl—piperazin~1 -y1)-1H-indole (509) M+H=356; and
3—(4—ﬂuoro-benzenesulfony1)—7-(1~methyl—piperidin—4—y1)-lH-indoIe (510),

20 m.p. 178-182 °C.

_- ) - Similarly following the procedure described ab ove but replacing formaldehyde with
the appropriate aldehydes, the following compounds were prepared: '

'3-benzenesu1fonyl-7—(4—cyclopropylmethyl—piperazin— 1-yl)-1Hindole (511),
m.p. 280-282 °C; | '
25 3-benzenesulfonyl—?-(4-propyl—piperazin-l-yl)—lH—indoIe (512), m.p. 290-295 °C, and
| 3-benzenesulfonyl-7-(4-ethyl-piperazin-1-yl)-1H-indole (513), m.p. 274-275 °C. |

| Alterative preparation of 3-benzenesulfonyl- 7-(4-methyl-piperazin-1-y1)-1H-
-indole (501) '




15 rn.p. 237.1-241.5 C, 7-
(4- met hyl - pi perazin-1-yl)-3-(2-trifl uoronet hyl - benzenesu} baaybe) 2dos+ i ndol e

(508), m 241.5 C

3- benzenesﬁlof‘éﬁ’%glé (4- et hyl - pi perazin-1-yl) -1 Hindol e (5FST/EMRILSEEE; and
3-(4-fluoro- benzenesul fonyl)-7-(1-nethyl-pigeridin-4-yl)-1Hindole (510),
20 mp. 178-182 T. Simlarly follow ng the procedure descri bed above but
‘repl aci ng f or e dehyde with the appropriate al dehydes the foll owi ng

conpounds wergppg 3 Y i
3- benzenesulfonyi%l:l@’r avlmetiyl-ac s in-1-yl)-1H ndole (511),

mp. 280-282 C, 25 3-benzenesul fonyl -7-(4-propyl -pi perazin-I-yl)-1Hindole
(512), mp. 290-295 C, and

3- benzenesul fonyl - 7- (4- et hyl - pi perazin-1-yl) -1 Hi ndo@lB) , rn.p. 274-275
C. Alterative preparation of ‘ :

3-benzenesul f onyl - 7- (4- met hyl - pi per azj.n- | - Ig-l H i 3dl e (501) 13 Decenber
2005 WO 02/ 098857 PCT/ EP02/ 05 @ -4 ‘Céz PR nzenesul fon | meth
|- 3-chl oro-2-nitro-benzene Cl NG| CH. h -fg, CI 1009

- 1- Chl or 0- 2- ni t ro- benzene (0. 52 Giol e) V\é(}'oé ti ssol \md ih 450rnL THE
containing 86g 5 chloromethanesul fonyl -benzene (0.52 nmole). They were
charged. into a 12% (1M solution of potassieumtert- butoxide (KotBu) in THE

(1.1kg, 2.2 &8s Wihidroviasitahbirdzesk (t0c52-m618) feereadioReE BADORA! THF 3bh{Gh sshhe
rate of addi E:l':lgpo V\@tﬁax(l:eoslrﬂtﬂgz%l’l b%gze%g?@ 513 Ee)t '?‘lejeyl' vr\]rtter%rcgax!ged into a 12% (1M) soluti
ion
/} of potassieum tert- butoxide (KofBu) in THF (1.1kg, 2.2 eq) which was chilled to — 48 °C
; and mechanically stirred. The rate of addition was controlled such that the internal
temperature of the THF/KO#Bu solution did not exceed - 40 °C. Following the addition,
the mixture (deep purple) was stirred for another 3 hours at - 45 °C to - 40 °Cuntdl TLC
10 analysis, 4:1 hexanes:ethylacetate showed all starting material had been consumed. The
mixture was quenched with 200mL acetic acid and warmed from this quenchto -15°C.
This was then slowly quenched with a total 2.4L water,. The mixture stirred for an
additional 18 hours, and was filtered and washed with 1.5L water in 500mL aliquots. The
cake was washed with hexanes and vacuum-oven dried at 45-50° C under nitrogen purge to

15 yield 136g. of 1-benzenesulfonylmethyl-3-chloro-2-nitro-benzene, mp 141-142 °C,

Step 2:
) 1—{ 3-Benzenesulfonvlmethvl-z-nitro—DhenVl)~4-methv1—biverazine
GH, S

: Q ENj S0,
_ ' NO,

—_— N

NO
o, ®
CH

10g of 1-benzenesulfonylmethyl-3-chloro-2-nitro-benzene were sturried in 25ml
0 N-methylpiperazine under nitrogen and stirred. The mixture was heated to 80 °C {oil bath
temperaturf_:) for a period of 14 hours. The reaction was quenched at 80 °C with 125mL
water, and the thick slurry was filtered, washed with 100 mL water and 100 mL hexanes.,
and vacuum dried at 45 °C under nitrogen purge for 4 hours, to yield 11.7g of 1-(3-
benzenesulfonylmemyl-2-nitro-phenyl)-4~meﬂ1y}-piperazh1e-mp 180-182 °C.




t enperature of the THE/ KO Bu solution did not exceed - 40 C. Follow ng the
addition, the mxture (deep purple) was stirred for angiBgtme:fRsIrs at -
.45 Cto - 48 (Gobakd | TLC 10 analysis, 4:1 hexanes:ethyl acetate showed a
starting naterial had been consuned. The mixture was quenEhEEPW¥80200nL
acetic acid and warnmed fromthis quench te4545 C. This was then slowy
quenched with a total 2.4L water,- The m xture stirred for an additional
18 hours, antf@ds filtered and washed with 1.5L water in 500nL al i quots.

The cake wazpsashedimhiihaerangs A ovan dried.at 45-50 C under
nitrogen purge to 15 yie 9. o%{TlI eHbE-? enlyfanife

1- benzenesul f onyl net hyl - 3-chl oro- 2-ni tro- benzene, np 141-142 C. Step 2: 1-

3-Benzenesul fon I meth 1-2-nitro- | -4-meth 1- i erazine CH3 10g of

1- benzenesul f onyl met hyl - 3-chl oro itro-benzene were rried in 25nL 20
N- net hyl pi perazi ne under nitrog and stirred. The m e was heated to 80
C (oil bath tenperature) for_.a period of 14 hours. Thg reaction was

washed with 100 nL water an 7L hexaness a acuumdried at 45 C
under nitrogen purge for 4 houyrs, to yield 11. 7g gf "kH{ 3-

benzenesul f onyl net hyl - 2- ni t o-iphenyl ) - 4- net hyl - pi azine np 180-182 C. 13
Decenber 2005 WO 02/098857 WPCT/ EP02105890 -45 $t 3: 2-Benzenesul f ony
 nethyl -6-(4-neth 1-pi perazi n®f=yl)-phen, lanine ¥ CH3 CH3 A solution of 1-
(3 -benzenesul fonyl met hyl - 2-ni tro-phenyl) -4- net W#- pip erazine (25 g) in
5-tetrahydrofuran (500 nlL) prepared by heating to 45 C was added to a

pre- hydr ogeratobdisusfiefsshanebulRealh Bl 5 nead-3hysi-£20% Bd(: 5E12:049, 9)

}»P? tetrahyds chaﬂggn EE 20 F&i .oy St IEI‘&I‘E}? ng ?ls _cont ?nulg%) u%gee/ﬂrlﬁg&%%%%%gr‘? g)n

at nosphere & (oaliii i( I_P?J-:‘) PRI SK beatinggpdb dCavas @dded @ pretrysiogeddtedr

cool i ng, t heuspansibysf PdasirranlstcetaB: @b, MYCER),Kab!sas TMLAR,@020d MRS ped

. Stirring is continued under a hydrogen atmosphere at 45 °C until the reaction is complete
(ca. 29 hours). After cooling, the catalyst is filtered off on Solkafioc™ (10 g) and washed
with tetrahydrofuran (50 mL). The filtrate is concentrated under vacuum to give 24.9 g of
10 2—benzenesulfony1methyl—6-(4-methy1-piperazin—l-yl)-phenylamine as a foam.

guenched at 80 C with 125nL ter, and the thicrfy was filtered,

Step 4:

3-benzenesulfonyl-7-(4-methyl-piperazin-1-y1)-1H-indole

) 2o
e z 5

H e _ —_—— A

N M N"NocH, N,
(J " Ny H
iy (] - )
CH N N
’ CH, CH,

To a solution 0f 2.3 g of 2—benzene3tﬂfonyhnethyl—6-(4—methy1-piperazin—l-yl)—

- 15 phenylamine in 20 mL trimeth}__fl orthoformate was added p-toluenesulfonic acid (120mg).
The mixture was heated under refluxin a nitrogen atmosphere for 2 hours. The mixture
was cooled to 60 °C and one flake of KOH was added. The mixture was reheated to reflux
for 1.5 hours. The heating oil bath was turned off and the mixture sti;red overnight under
nitrogen. The mixture was treated with 50 mL saturated ammonium chloride solution and

20 100 mL EtOAc. The purple organic layer was separated from the clear aqueous solution,




with tetrahydrofuran (50 ni). The filtrate is concentrated under vacuumto |
give 24.9 g of 10 13 December 2005

2- benzenes t hyl - 6- (4- net hyl - pi perazi n-1-yl)-phenyl ne as a foam
Step 4: 3 wﬁe%%#ﬁ?ul 7 (4-methyl -piperazin-1-yl) .IHI ndolpgIT

CH3 To a solution of 2.3 g of «46 -
2- benzenesul f onyl met hyl - 6- (4- net hyl . - pi perazin-1-yl) 15 phenylarnine in 20 -

nL trinethyl andtm@]ﬁ@imh earR$4 a0 dndetpbtieataid fHem Crh%%&n(wia% lved ﬁ@ '
m xture was heg% gﬁ%ﬁefluxm a.nitro en at nosphere for 2 hours. e

mxture was ¢ cAdishdsralutiony the iseebrex sriwallized d S s ristiraives beatedras

reheated to mﬂbﬁmeﬂuimreﬁls'éolh@ﬂf% lid hedhReaat fnchval & I n
the m xture st rred %Cgrnl ht ur?dgr1 ({]ltro een Th ef%@i?(&aﬁﬁ’%%v\%g ?gg&tgiaéecan

50 nL sat ur at®4" i ERrRoliviRs 2dded i this mairtnre0 Thomiruremy@tooled Iwethpur pI e
- organic |lay erstmﬂfg 58 PEina ke eﬁaﬁﬁ‘@‘ah@@eeﬁk&ﬁf eﬁQHﬁﬂﬁE\?d@fé i a?l&atx%ri
2005 WO 02/098857 PCT/ EP02/ 05590 - 5

~ evaporat ed t ¢34 “SHERITAFRRQ 3 Gamlaad @?EE@OI%CQ%CTSQ)SOIM_W@O@SM E-.i GhlnL
After di ssol BtOBndtReniheebadted &0sablitvzad o 3! @eﬁzeﬁ%ﬁﬁﬁ ?ﬁ-%@tf e tled

under reflux to redissolve the solid, and af te? renova |ng, 5
m. of a sat uPHEEFI-dat Hondele (343 mm1ed-hehdl- was added to this mixture.

- The mxture was cooled with 5 stirring to roomtenperature and seeded to
ensue i.mmedi ate crystallization. The m s concentrated to ca_ 40nL
and filtered. This collected solid ms%@%—%ath ca. 3 mL EtOH and
vacuum oven dried at 50 Cto give 1.9 g 3-benzenesul fonyl -7-(4-nethyl

piyer azi nl -yl ) - 1H- i ndoPPeBeBeagsufpnylebmedry]-C- pigstantat iEylel H-Gndole

‘3-Benzenesul fonyl - 2- et hyl - 7- pi perazin-1-yi- IHindole H

Q
it

H—cH,
N
H

)

Stepl:

4-( 2—MethVLS—DhenvIsulfanyI— 1H-indol-7-yl)-piperazine-1-carboxylic acid tert-buivl ester

/_\

SO jo«\

15 Sodium hydride (0.08 g of 60% dispersion in mineral oil, 1.9 mmol) was added to an |
ice-cooled solution of 4-(2-methyl- 1H-Indol-7-yl)-piperazine-1-carboxylic acid tert-butyi
ester (21) prepared as described in Preparation 3 (0.4 g, 1.3 mmol) in 5 mL DMF and the
resulting mixture was stirred for 10 min. Phenyl disulfide (0.3 g, 1.4'mmol) was added and
the solution was stirred at room temperature for 4 h. Water was added and the mixture

20 was extracted with ethyl acetate. The extract was washed with brine; dried and evaporated




Step 1: 4- 2-Methyl -3-phenyl sul fanyl 1H-i ndol -7_ yl ?- pi per azi ne- 1. car boxyI ic
acid tert-butvl ester CH3 Nall (PhS) N ( ) oo 15 Sodi Umlh)I}iEdnﬂ&26& 08 g of
60% di spe . mneral oil, 1.9 mmol) was added to an

sol ution 8?6§92J5§L7 met hyl - 1H I ndol - 7-y1) - pi per azi ne-| - car bo%ﬁcf?%f"%?
tert-butyl ester (21) prepared as describ€t-in Preparation 3 (0.4 g, 1.3
nmmol) in 5 nL DMF and the resulting mxture was stirred for 10 m n. Phenyl
di sul fi de (Otogtiprd 8.54 afrio(2rmaryl-agpdenylanfinyl Wd-isddlut-yippipuesint | addxalc room
tenperature ed dthe m xture 20 was extracted with
et hyl acet at;}ie&cqII"‘??\ltelgh Iyérggegl) ay\mggoﬁghe W th brine, dried and evaporated 13
Decenber 2005 WO 02/ 098857 -47 PCT/ EP02105890 to afford 0.5 g of

4- (2- et hyl -Sephenyl sul fanyl - 1H i ndol - 7-yI) - pi per azi ne-1 - car boxyl i c aci d
tent-butyl ester) as an oil, M* = 409. Step 2: . |-2-neth 1- 1H i ndbl -

L= i -5

g, 2.4 mol) 0 ot 4

met hyl - 3- phedsig sul f anyl - | H-| ndoI 7 yl)-pi pera2| ne-1-car boxyl ic acid
tert-butyl ester (0.5 g, 1.2 nmmol) in 25 nL of nethanol - The mixture was
stirred for 2 h, diluted with water, to and extracted with ethyl acetate.

The ethyl acetate was dg'(sodi um sul fat and o
: O:n Ozns’O

3 CH;  Oxone

\%__//': .

E] | [j
- | 0 o’& Eji% o O/]\\

Oxone™ (1.5¢ g, 2.4 mmol) in 20 mL of water was added to a stirred solution of 4- (2~
methyl-3-phenylsulfanyl-1H-indol-7-y1)~piperazine-1-carboxylic acid tert-butyl ester (0.5
g 1.2 mmol) in 25 mL of methanol. The mixture was stirred for 2 h, diluted with water,

10 and extracted with ethyl acetate. The ethyl acetate was dried (sodium sulfate) and

evaporated to afford a solid residue of the sulfone N-oxide. This was dissolved in 50 mL of
methanol and hydrogenated at atmospheric pressure over 0.3 g of 10% Pd-C for 12 h.
Dichloromethane was added and the mixture was filtered and evaporated. Trituration of
the residue with ether afforded 0.25 g of 4-(3-benzenesulfonyl-2-methyl-1 H-indol-7-y1)- |

: ) 15 piperazine-1-carboxylic acid ters-butyl ester as a white solid, m.p. 168-169 °C.

Step 3:

3-Benzenesulfonyl-2-methyl-7-piperazin-1-yl-1H-indole hydrochloride

+O L)
Q=

@‘ N,
_1TRA N
EJ ”

N

0 0 B

4-(3-Benzenesulfonyl-2-methyl-1H-indol-7-y1) -piperazine-1 -carboxylic acid tért-
20 butyl ester (0.25 g) was dissolved in 2 mL of dichloromethane and 2 mL of trifluoroacetic

acid was added. After 10 min the mixture was concentrated i vacuo, taken into water, and




evaporated to afford a solid residue of the sulfone N-oxide. This was

di ssolved in 50 nL of nethanol and hydrogenated at atnosphkemb& 2p5sessur e
over 0.3 % of 10% Pd-C.for 12 h. Dichl oronet hane was added and the m xture
was filteld0%Re*8vaporated. Trituration of the residue WHHFAFREPC
afforded 0.25 g of 4-(3-benzenesul fonyl-2-4get hyl -1H i ndol -7-yl) 15

pi perazi ne-1-carboxylic acid tent-butyl ester as a white solid, mp.

168- 169 C. S#e&hecBthBeiﬂ’ﬁﬂZ’EHM}WJefBM}d'er g DEAId WP hRS{RA R h%vd;\dmdle"b;ttfh‘é&lde
hydrochl oride,1.. TFA 2

4- ( 3- BenzendZHff @%h‘yrt’@eth@%wd the sxiadives dyied (sadiur selfate. andexrrnsipd e afferdd

tert- 20 buttht credt fe blde Whidh) wavasysdillszalieed dicAlogombiafe SiteploimimBEh ane,and
2 nmL of trlfliﬁloroac ic.acid V\ﬁs added Aftzi 10 M n the m xture was

_concent r at ed PHZGAEHCIH-ZRBAET I {-FIRERR - 1 ArE-dolsé8hber 2005 WO 02/ 098857
PCT/ EP02/ 05890 -48 washed with ether. The aqueous | ayer was basified with
anmmoni um hydy exigiejopextracted with dichl oromethane , and the extract was
dried (sodiumsulfate) and evaporated to afford the crude free base Whl ch
was crystallized fromdichl oronet hane-ether to afford 35 ng of

3-benzenesul fo ny ISJIELkan flellowing thé pecedirn descyibed #bdvabat Ep(aﬁﬁig)pheﬁﬁ'l Risulf8R-i490

C. Simlarl S | e o) I aC| henyl
di sul 11 do 1 5P SRR S R SRR TS lnafis Fortratife et
the foll ow @gepamtﬂpounds were prepared: _

3 Lo or ORI ko A5 1 7 BIRELAE 1. 1k Mol ebB 14892
r}(4 flugr obg@zene’sul fonyl)-2-nmethyl - 7- pi perazin-1-yl-1Hindole (603),

_p. 232- 236 C and
3- [ 4- et hoxyhénassekamensnsylfonyd:3ranasysl-77pipemeinakivh 1 H-ipdole K0T dol.p. 25604) |

mp. 182- 18456c;ang

3-(4-methoxybenzenesulfonyl)-2-methyl-7-piperazin-1-yl-1H-indole (604) , m.p. 182-
- 184°C,

15 - EXAMPLE 7
3-Phenylsulfanyl-7-piperazin-1-yl-1 H-indole

1, SN
K

O

Trifluoroacetic acid (5 ml.) was added to a solution of 4-(3-phenylsulfanyl-1H- |
indol-7-yl)piperazine-1-carboxylic acid tert-butyl ester (700 mg, 1.7 mmol), prepared as
20 described in Example 1 Step 1, in 4 mL of dichloromethane. After 15 min the solution was
diluted with water, basified with ammonium hydroxide, and extracted with
dichloromethane. The dichloromethane was washed with brine and evaporated to afford
3-phenylsulfanyl-7-piperazin-1-yl-1H-indole (701) as a solid. The hydrochloride salt
crystallized from ethanol-HCl to afford 500 mg of white solid, m.p. 300 °C. Similarly
25 replacing 4-(3-phenylsulfanyl-1H-indol-7-yl)piperazine-1-carboxylic acid tert-butyl ester

with the appropriate sulfanyl derivatives, prepared as described in other examples herein,




15 EXAMPLE 7 3-Phenyl sul fanyl -7-pi perazin- | -yl-1Hindole Trifluoroacetic
~acid (5 nmL) was added to a solution of 4-(3-phenyl sul fanybecdber 2005

i ndol - 7-yl).Ri j ne-1-carboxylic acid tert-butyl ester ( -
mol ), pr e‘%grﬂg@&%y 20 . described in Exanple | Step 1, in ggﬁg%nasm

di chl orom et hane. After 15 min the solutiontSwas diluted with water,
basified w th ammoni um hydroxi de, and extracted with dichl oronethane. The
di chl or omet haheloNaYingomenpunids Wetsrpreparedid evaporated to afford ‘

3- phenyl sul f aoyl 5_4;-RiRESAZLNS AH | e (701). lid., _Th :
hydr ochl ori dg‘z%a}gu;gc ;ﬁlgt@l a#ﬁ?%%éfiﬁ% g%%‘élﬁlol(ﬂ- E%I ma%[eZ?(f?g’rrﬂpgé%l%ﬁséfé%i te
solid, mp. enxtsuiBnpt $-pedeyazb lrvbpFairidely (703), mp. 246-247 , and
4- ( 3- phenyl sul /an i - i perazine-1-carbaxylic acid tert-butyl
ester wth ? h(fé’ad;%ﬂﬁrrj%g? ipgtg]@hssuﬁaﬁél?myrﬁagﬁl%};f-ﬂv (g-in &85%7594@3’[%%%7&3(:” bed in
ot her exanpl es herein, 13 Decenber 2005 WD 02/098857 -.49 PCT/ EP02/ 05890
~ the foll o ng conmpounds were prepared: EXAMPLBRdI chl or o- phenyl sul f anyl '
Bhenyl Sul fanyi -5 pi p erazin-| - SO TRRSRRGT OO SRt RpemG- 247, and

phenyl sul f anyl -5-pi p erazin-|-yT- e , ; - , and -
3-(2, 6-di chl oro- phenyl sul fanyl) - 5- pi perazin-1-yl-1Hindole (704) M-H=378. 5

- EXAMPLE 8 Com fron—for—Gat—Admnt-st+rat+-onlngredient % wt /wt . Active
i ngredient 20.%1%%%%{&& ose79. 5% Magnesi um st ee}r%fwég‘.”?:% The ingredients are

m xed and di| to—capstt-es—containing-abeyt 100 ny . each; one
_ are e?t . 3 'OO’_(E’ 7
capsul e woul d approXimate a total daily dosage:” 20
| Lactose 79.5 %

9,

Magnesium stearate o 10.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg

each; one capsule would approximate a total daily dosage.

10
| EXAMPLE 9
Composition for Oral Administration % wt./wt.
Ingredient
Active ingredient 120.0%
' ) 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

15 compound) with an appropriate tablet machine.




EXAMPLE 9 Conposition for Oral Administration %w./w. |ngredient 20.0%
Active i ngredl ent Magnesi um st ear at e0. 5% Crosscar nmel | osgs §ggﬁgé,nﬁ)op%

Lact ose76, 5% pol yvi nyl pyrrolidine)l. 0% The ingredi ents _are_ conbi ned
and gr anul %2 |(7ng a solvent such as nethanol. The for MYARYHS t hen

dried and f_orrred into tablets (containing #Hbout 20 ng of active 15
conmpound) with an appropriate tablet machine. 13 Decenber 2005 WO 02/ 098857

-50 EXAMPLE 10 Conposition for Oral AMAMPSENSti on PCT/ EP02/ 05890

I ngredi ent Amount Active conmpouyFy F Sod| um chl oride2.0
" b Met hyl paraben0.15 g Propyl g&%%sltﬂﬁjéég@mlé nu g‘f sugar 45,5 g Sorbitol
(70% sol ution)12.85 g Veegum K (Vanderbilt Co.)1.0 g Flavoring0.035 m

Ingredient Amount
Active compound ) l0g
Fumaric acid 05¢g
Sodium chloride | 2.0g
Methyl paraben. 0.15¢g
Propyl paraben 0.05¢

H) Granulated sugar . 255¢ o
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 10¢g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water ‘ g.s. to 100 ml

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

5 "EXAMPIE 11
Parenteral Formulation (IV)

Ingredient % wt./wt.

Active ingredient ' _ 0.25¢g

Sodium Chloride - gs to make isotonic
Water for injection to 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 isotonic. The
10 solution is made up to weight with the remainder of the water for injection, filtered

through a 0.2 micron membrane filter and packaged under sterile conditions.




Colorings0.5 ng b Distilled waterg.s. to 100 ml The ingredients are m xed
to forma suspension for oral admnistration.. 5 EXAVPLE1p...Haf &k er al
For mul at i gredient% wt.lwt. Active ingredientO.25

Chl ori dquWtO(o(b)rén)g%lé?l sotonic Water for injection tol00 m Tﬁghﬁggg /{)}gl)o
ingredient is dissolved in a portion of t helwater for injection.
sufficient quantity of sodiumchloride is then added with stirri ng to make
the solution isotonic. The 10 sol uti oBXAMPEHE up to wei ght with the
remai nder of the water for injecti gh a 0.2 mcron
menbrane filter and packaged under@'ﬁkpea;sl1 Fﬁ%ﬁj&ﬂ%ﬁs V\D 02/ 098857 -.51
EXAVMPLE 12 Suppository Formilation 13 Decepher 2005 PCT/ EP02/ 05890

| ngr edi ent % TREERERt Acti ve | ngredi ent 1. 0% Pol yet hy¥entdwgl ycol 100074. 5%
Pol yet hyl ene-glycol 4000 24 5% The jngredients arle nelted together and
-m xed on a <ﬁé‘a¥ﬁlﬁﬁﬁﬁhenénd poured into 5 nolds cant@ining 2.5 g total

‘wei ght. EXAMRLE.13 Topical Formul ation
_ Polyethylene glycol 1000 74.5%

Polyethylene glycol 4000 | 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into

S 5 molds containing 2.5 g total weight.
EXAMPLE 13
Topical Formulation
Ingredients _ grams
Active compound 0.2-2
Span 60 2
‘Tween 60 2
Mineral oil [
| Petrolatum — 10

) ' | Methyl paraben 7 1015
Propyl paraben _ 0.05
BHA (butylated hydroxy anisole) ' 0.01
Water q.s. 100

All of the ingredients, except water, are combiried and heated to about 60°C with
.10 stirring. A sufficient quantity of water at about 60°C is then added with vigorous stirring to
emulsify the ingredients, and water then added q.s. about 100 g.




| ngr edi ent sgrans Active conpoundO. 2-2 Span 602 Tween 602 M neral oil5

Pet rol at umlO Met hyl paraben0. 15 Propyl paraben0. 05 BHA (1bwtythsdeshshydr oaxy
ani sol e) 0. .S 100 Al of the ingredients, except a

conbi ned Aﬁé“zﬁgﬁiﬁ to about 60C with 10 stirring. A suff?@%@ﬁrm%EEWtity of
wat er at about 60C is then added with vigefdus stirring to enulsify the

I ngredi ents, and water then added q.s. about 100 g. 13 Decenber 2005 WO
02/ 098857 PCT/ EP02/ 05890 -.52 EXAVPLEEXAMEdAl4 Spray Formul ati ons Several
aqueous suspensions containing fromabout 0.025-0.5 percent active
conpound are prepared as nasal 5pfﬁ¥mi%%%2%@ﬁhﬁﬂﬁo Jhe fornul ations
optionally contain inactive ingredient ch as, for exanpl e,

m crocrystalline cellul ose, sodium carboxymethylcellul ose , dextrose, and
the 'I'i ke. HydrochhQrd Qcﬁ@&hgsﬁgﬁk‘m@c‘ﬁuﬁggﬁ ih @30 4l 00 6. a5 8y 3Pr ay
fornul ati ons may be delivered via a nasal Spray netered punp typically

del i veri ng apetiPOwH are@repacadoisineedl epray fdrovaaiioats The fremuntionabpomallfcoypircal
dosi ng sched - =4 SR r - . dioligand
bi ndi ng s?ud?%fu#%géﬁéﬁgﬁﬁgmggf%%F%?ég%gggﬁgéﬁﬁﬁég%E%@#g§§9%@gﬁﬁion in
-vitro was dearepripribylegtiuloseldestnese, and the like. Hydrochloric acid may be added to adjust

pH. The nasal spray formulations may be delivered via 2 nasal spray metered pump
typically delivering about 50-100 microliters of formulation per actuation. A typical
dosing schedule is 2-4 sprays every 4-12 hours.

O

10 EXAMPLE 15

Radioligand binding studies

The binding activity of compounds of this invention #x vitro was determined as

follows.

| Duplicate determinations of ligand affinity are made by competing for binding of
15 [3H]LSD in cell membranes derived from HEK293 cells stably expressing recombinant
- human 5-HT6 receptor. ‘

All determinations are made in assay buffer containing 50 mM Tris-HCl, 10mM
MgS04, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37°C, ina 250 microliter reaction

) ' volume. Assay tubes containing [3H] LSD (5nM), competing ligand, and membrane are
20 incubated in a shaking water bath for 60 min. at 37°C, filtered onto Packard GE-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 [3H] LSD is determined as radioactive counts per

minute using Packard TopCount.

Displacement of (3H]LSD from the binding sites was quantified by’.ﬁtti.ng

25  concentration-binding data to a 4-parameter logistic equation:

binding = basal _]_[ Bmax - basal J

1 + 10 —Hiil {log[ligand]-—log ICSO

where Hill is the Hill slope, {ligand} is the concentration of coxhpeting radioligand and

IC50 is the concentration of radioligand producing half-maximal specific binding of




Duplicate determ nations of ligand affinity are made by conpeting for
binding of 15 [3HLSD in cell nmenbranes derived from HEK293 calk s stabl y
expr essi ngwpqﬁg) ul"lant human 5- HT6 receptor. All determ nations are

in assay buffér containing 50 nM Tris-HCL, |OM MS44, 0. SCHUPERFRY 1 rri\/l
ascorbic acid, pH 7.4 at 37C, in a 250 meiél-iter reaction volunme. Assay

t ubes containing [3H LSD (SnM conpeting |igand, and nenbrane are 20 :
i ncubat ed i n radigkgarinbhapedfic badmg winde® inthe.diftreBZGetvideh ths BeaOMOLEAGKAT d

- GF-B plates (hrsgnsggaked with 0.3% PEl) using a Packard 96 well cell

harvester and washed 3 tinmes in ice cold 50 MM Tris-HC . Bound [3H] LSD is
determ ned as ra@t&@&ilh(\/@s 1B QR leoﬁf CJHR&&HCE o‘f%bﬂﬂulpﬁ%?e{%? gn(’;g%‘l ufjfltt? P?‘I

Di spl acenent q LSD from t g sites was quan

25 concentrats‘??fﬁl—vf)r;‘r%?h@mélﬁlﬂaﬁ%o a 4 paraneter |ogistic equation: binding =
basal + Bmax - basal 1 + 10-H Il (log[ligand‘]-1og ICsc where H Il is
the Hi |l sI ope, Mgﬁ is the concentration of conpeting radioligand and
IC50 is tHe conc ¢ BYSSOE UFvsBiLen pehven gewaibed wihhelefennmsd thebpesifieci f i ¢

bi ndi ng of 13@@@@@@&2@@5 1t\éaa&a/&%ﬁ5%to%@’ﬂyﬁﬁ% sic@l@é%p?ﬁ aPShat" &%g& i gand

. The speC| fi Canblesnrg' nlg @? is.t diff u%ge bet ween nax and t he
basal par ansrers cEé ?f\{;\cll%ﬂén\’ DESmAHP e supstitud bt sleptrtips fiom the truger e
tested and f ammjartd)scbpe ofsthb enrt'ntw(m SinHEGithont, agon mﬁ@ﬁcaﬁoWiﬂa?b& Hﬁd@foea%ﬁ?{ a
i nvention ha th ref aren ecif nbodi nmen
thereof, it alja gr %ﬁﬁ ers éoMat'f)lbICQt)mP(f 0’ &?t%r&fof‘?’? ’tpﬁ%ceésr“’tteﬂ?faf’fel’@épl%s
changes riy %@eﬁﬁ’é épigih éﬂfééﬂsrpv af ’élmpsesmﬂb@tmmbséﬂﬁ snul erchdifi dakionk arel @patdeti R
U}Om the 11 Uge within the scope of the claims appended hereto.




spirit and scope of the invention. In addition, many nodifications may be
made to adapt a particular situation, material, conposikinQn. 0f fRtter,
process, mﬁﬁgg step or steps, to the 10 objective spirit_and scope of the
present i ¥°8%%7 Al such nodifications are intended to POEEROROA t he
scope of the clainms appended hereto. 13 Desgnber 2005 WD 02/098857

- PCT/ EP02/ 05890 -54 Cains 1. A conpound of general Formula |: Fornula I
wherein: R is -S(0O0-2-A -C(O-A or -(@QGH2s0 1-A wherein Ais selected
fromaryl and heteroaryl, optionally substituted with one or nore groups
selected from hydroxy, cyano, |ower alkyl, |ower alkoxy, thioaikyl, halo,

~ hal oal kyl, hydréxypaipkyhd ohgénem] Fatrkabeyicar bonyl , al kyl car bonyl

al kyl sul fonyl, 10 hal oal kyl sul fonyl, am no, al kylam no, diall ylam no,

al kyl am nocar bonyl, al kyl carbonyl am no,R@I kyl am nosul fonyl, and ‘

al kyl sul fonyl arnino; R2 is selected from hydfiogen, Cl.6-alkyl, C _6-al koxy,
and O 6 -alkylthio; R3 is selecte®frdmhydrogen and O -6-alkyl; R4 is
sel ected from hydrogen, hal ogen, Cl_6- . \CL. q:_.;zal koxy, Cl_6-al kylthi o,
15 hal oal kyl, cyan, and al kyl car bonyl ; nd._one of R5, R6 or R7 is a group
of general Formula B, wherein Wis g -Ch gr'pup or a nitrogen atom and
Rs, RO and Rld are each independently sdl ect from hydrogen and -

Cl lo-alkyl , or R8 and R9 together may Rorma C3-C4 al kylene ; 20 and the
. others are each independently selected. from hydrogen, hal ogen, Cl.6-alkyl,
CS_6-al koxy, Cl_6-alkylthio, haloallcy %mﬁypn, and al | cyl carbonyl; 13
Decenber 2005 WO 02/098857 PCT/ EP02/ 05 -.55

' ) - 5 wherein:

" R'i5-5(0)gs-A, -C(O)-A, or -(CHy)o.1-A, wherein A is selected from aryland
heteroaryl, optionally substituted with one or more groups selected from
hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo, haloalkyl,
hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,

10 haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
| alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino;

R? is selected from hydrogen, C,.¢-alkyl, C;¢-alkoxy, and Cy.q -alkylthio;
R’ is selected from hydrogen and Cy.s-alkyl;

) R*is selected from hydrogen, halogen, C,.¢-alkyl, C,.¢-alkoxy, C1_5~a1ky1fhi0,
' 15 haloalkyl, cyano, and alkylcarbonyl; and

one of R%, R® or R’ is a group of general Formula B, wherein W is a -CH- group ora
nitrogen atom, and R, R® and RY are each independently selected from
hydrogen and C;.1o-alkyl, or R® and R’ together may form a Cs-C, alkylene;

3
—W N-—— R8

g0
Formula B

20 - and the others are each independently selected from hydrogen, halogen, C,.¢-alkyl,
Cy-s-alkoxy, Cy ¢-alkylthio, haloalkyl, cyano, and alkylcarbonyl; |




or individual isoners, racem c or non racem c mxtures of isoners,

prodrugs, or pharmaceutically acceptable salts or sol v psediiesgof 2. The

- conpound l.aj , wherein R is -S2-A 3. The conpound of claim?2,
Whrenr)ei n Ao‘ukgq’éﬂl’%@ group. 4. The conpound of cl ai mng, whEF EERZASEY phenyl

optionally substituted with one or nore gmreups sel ected from hydroxy, :

cyano, |ower al kyl, |ower al koxy, thioalkyl, halo, haloalkyl,

hydr oxyal kyl , ni t ooindividoalyeadnnydemiabkydcachafythictekyt isdthé@Mbdrugs, or

hal oal kyl sul f onyl j iy | am no,,. di al ani no,_ al kyl am nocar bényl ,
~al kyl car bonyl am ng}lﬂaﬁl%}l%%hhk%écﬁ?%%fﬂfs Qirfﬂi%{eﬁggf%‘iﬂff onyl anmino. 10 5. The
conpound of claim1, wherein R is -S-A 6. The conpound of claimb5,
wherein A i s 2anThagpmpmodp! ciim Theheemund@mEAcl ai m 6, wherein A is phenyl
optionally substituted with one or nore groups selected from hydroxy,
cyano, | ower jal rnalkoxy, ihi.oalkyl, halo hal oal kyl ,
hydr oxyal kyl ,3' n?%ércgé%%gxogglgr %ﬁﬂ%fﬂgﬁi%%gﬂ@gmﬂ& al kyl sul fonyl, xs
hal oal kyl sul fonyl, am no, al kyl am no, di al kyl am no, al kyl am nocar bonyl ,
al kyl car bényﬂarf}/}n?dpﬂaldaylﬂ@rﬁtlmmvffhmyim& apdesil oyptisudlfyQnyd:RieAYith dhe of Bore

B compound of cl ai ' LS. a group;of neral Farnula B bei ng a
ni '[nr) ogen atom TEEIJO?:I wn%%%c‘rﬁéc?r%&g% grlolw %Ya’%ﬁé%'f%ﬁ‘ﬁéi 1‘?‘@“-3%@% .102855’%?10Thg
compound of  cl a: nhQQﬂMeh)e]rmcyﬁlldyb niatrgglalko&pda’rbmﬁl,la}klyﬁ:uﬂﬁ)h?d; g}g@lguplfgkﬂyﬂ one or
nmore groups sele hydroxy.,.cyano, J.ower a .. [ower al koxy,

thioal Tyl halo. ﬁﬂﬁ@f"%ﬂw A lpype. Am%ﬁ%‘?mé’k %‘&‘i&%@éﬁ%‘fﬁ?ﬂﬂ:
al kyl carbonyl , al ¥ifflsubboyiyhinohakgamitastioryl, anylellyimibeylamldey| am no,

{dgalkylarino, | kyl am nocar bonyl, al kyl carbonyl am no, 1kTyl am nosul f onyl
and al kyl,gul £ onyl.ap] 1.1 he .campound of claim 10, wherein Ais
phenyl , thidnale$g§%§§?§%§§%ﬁlhﬂ%ﬁ“%ﬁgvgfg”ﬂnre groups sel ected from
hydr oxy, cyano, |ower al kyl, |ower -al koxy, thioal kyl, halo, hal oal kyl,

hal oal kyl sul §-orljak comprgundriciikys, whendit Ads ambigbgipagsr bonyl ,  al kyl car bonyl ,
akl sul fony , am no, alkylamno , diallcylamno , alkylam nocarbonyl

al kyl car.bony} ani,p Qomp@hﬂ l)f"{l;iiﬂloé Wil Q0¥ 4 55 pﬁerrll?d c%tlkc}gaﬁ}y lszIstQ%/Jteac[n W{f]:g one or more
groups selected from hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo,
- haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
15 haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.

- 8. The compound of claim 1, wherein R is a group of general Formula B, W being a

_ nitrogen atom.
) | 9. The compound of claim 8, wherein R is -SO;-A.

20 10. The compound of claim 9, wherein A is aryl, optionally substituted with one or more
groups selected from hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo,
haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,

-~ alkylcarbonylamine, alkylaminosulfonyl, and alkylsulfonylamino.

25 11. The compound of claim 10, wherein A is phenyl, optionally substituted with one or
. more groups selected from hydrbxy, cyano, lower alkyl, lower alkoxy, thioalkyl,
halo, haloalkyl, haloalkylsulfonyl, hydroxyalkyl, nitro, alkoxycarbonyl,
alkylcarbonyl, ‘a]kylsulfonyl, amino, alkylamino, di_allcy'laminb, alkylaminocarbonyl
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.

)




13 Decenber 2005 WO 02/ 098857 -56 PCT/ EP02105890 12. The compound of claim
9, wherein Ais heteroaryl , optionally substituted wi t 3 p&aens20s0r e
groups sel ected from hydroxy, cyano, |ower alkyl, |ower alkox t hi oal kyI ,
hal o, hal WA UPSSSAydroxyal kyl, nitro, al koxycarbonyl, al I?§F@§Pﬁ9ﬂ§§/‘

al kyl sul f ony hal oal kyl sul fonyl , ami no, a¢d cyl ami no , dial kyl am no,

al kyl am nocar bonyl , 5 al kyl carbonyl am no, al kyl am nosul fony | and

al kyl sul fony]lZaiThE\mmﬂJBund' bﬁ:lmm;mlj&chlmk ish&ervaly, o &Eyﬂlb@uﬂu&dpwﬂh ghoyd or

benzot hi azol yl , tional ti d wth one or e grou ct ed
rom hydroxy” . oy EPBERsFLeErR B By Rt chihicorer dhib ivies PIRoRB 0

hialk oial k|y:c , hlydr 0Xhyadd, Bloalldy: ]hydx,ox?dlkﬂm&alﬂbdi}wkl ; arboﬁﬁkaakﬁ@alrr‘ﬁ@mlamylmogyl

al kyl sul f ony 0 a i.al kylam no

“al kyl ami nocar bon&a?oagwféﬁﬂbﬁﬁ‘fpa%\g}}@m%ld@ﬁ;@ ’Y%‘ﬁmocéfr}i’ﬁﬂ%

al kyl sul fonyl am ndkyl ddborbiteniee aiensdirdbulédmsi m@au{%ﬁf@ ArRhol s -S A 15.
The conpound of claim 14, wherein Ais aryl, optionally substituted with

AR o luaw%qdeﬁfﬁma;y@%}ﬁ@L‘e’%&@%‘%ﬁm&%&r bonyl |

a: kyl car bonlylk i %hk@ﬂtﬁtbtifvﬁﬂl oﬁt&:lrQﬂéﬂé)glr@.tﬂsfsQ@MEd fraf Iﬁl;f&lgo;lai Kﬁn%%wer a]li‘%'lal

.. ylamno , a.ya noc on am no,_ a anm nosu

~al kyl sul f onyl Al é%ﬁ%mﬁdﬁé ﬂlg’}r)lall}‘ﬁrwal%én porlioycar ey

- optionally subst lallbjrﬂ@%dﬁyl falk?natf&m Hﬁﬂfaﬂcy%ﬁ’dﬂyﬂh | %ﬁﬁaxfxﬁmgﬂmo,
al 0,

cyano, |ower alkyl,  |ower t hi oal K oal k
hydr oxyalkyl , nit a@ﬁ&%@@a&wﬁﬁwr bogy afaél@ﬁwlnoamlﬁqwé@pfionyl

. %ﬁl oal kyl sul fonylaucymfagliqaﬁh}gyl am no, dial kyl am no, al kyl am nocar bony- |,
at’kyl car bonyl am no, al kyl am nosul fonyl, and al kyl sul fonylam ino. 17. The

compound of clajm1 V\/ne e R5 i oup of general fornula B, Whbeing a
ni trogen at &ﬁ*\ﬁZ‘SC%PO é&%&uwge@mg% M7, wherein R is -S02-A

15. The compound of claim 14, wherein A is aryl, optionally substituted with one or more

- groups selected from hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl, halo,
15 haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
| haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino.

16. The compound of claim 15, wherein A is phenyl optionally substituted with one or
more groups selected from hydroxy, cyano, lower alkyl, lower alkoxy, thioalkyl,
20 halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl,
) ' haloalkylsulfonyl, amino, alkylamino, dialkylamino, alkylaminocarbonyl,
' a]kylcarbonylamino, alkylaminosulfonyl, and aJkylsulfonyiamino. |

17. The compound of claim 1, wherein R’ is a group of general formula B, Wheinga

nltrogen atom.
25 18. The compound of claim 17, wherein R!is -50;-A.
18. The compound of claim 18, wherein A is aryl.

20. The compound of claim 19, wherein A is phenyl, optionally substituted with one or
more groups selected from hydroxy, cyano, lower alkyl, lower atkoxy, thicalkyl,
halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, alkylcarbonyl, atkylsulfonyl,

30 haloalkylsulfonyl, amino, alkylamino, dia]kylamiﬁo, alkylaminocarbonyl,
“ alkylcarbonylamino, alkylaminosulfonyl, and alkylsulfonylamino. o




19. The compound of claim 18, wherein Ais aryl. 20. The compound of claim
19, wherein A is phenyl, optionally substituted with ong;8..,fIPhsfsIr oups

sel ected f QI A¥Ees9Xy. cyano, |ower alkyl, |ower alkoxy, thioalkyl, halo,
hal oal kyl , hycfp%g{?gl lcyl, nitro, al koxycarbonyl, alkylcar bBHSﬂE,P”%"’s‘)"
~al kyl sul fonyl, 30 hal oal kyl sul fonyl, am no37al kyl am no, di al kyl am no,

al kyl am nocar bonyl , al kyl carbonyl am no, allcyl am nosul fonyl, and
al kyl sul f onyl &mil6 compopnd 0bdesy! 7, wherin R3isBScenber 2005 PCT/ EP02/ 05890
21. The conpound of claim 17, wherein R is -S-A 22. The conpound of claim

21, wh i A2 Th | | f i h : .
ol cotod 1 om i coapolfd bena o, MHBRH AN £, Sbadhp St RS JS haose
hal oal kyl, hydr oxy&PKYS seleqfed from hirdtoxy crariootoyter alit/Kiseasihony thioalkyl, halo,
~alleyl | f |, . ] | l.am i al 1 ,

o ky! ant nocas bony 1A HIMk Ao, ARLH e Sl AT oyl

|
al kyl am nocar bony al k

- al {<yl su: }‘o%yl zgmt n?1.31‘-2%@1Wiffenﬂmqﬁuamlk)dimtioaﬂiﬁ@&mifm&ﬂl&éﬁ?iﬁoéa‘ﬂ?]cg)g@,nyI
~optional Iy substi tytgd re. groups ected from hydroxy,
cyano, |ower alkyl, ‘I oﬁ%&ygrﬁg%%%ahl ogﬁy YP Q%%?‘@Ylstﬁﬁq%ww,

hydr oxyal kyl ,__njtro, alkoxycarbonyl, alkylcarbonyl, alkylsulfonyl, 10 halo
al kyl sul f ony23- Bp8 #snpeund dfaiaing?, Wherkinyd mphaoyl catikyilnubeRradER ot one or

al kyl car bonyl am ngyealkylam nd _al kyl sul f | am.no. _24.. The
Conbound of ol ai s BeLa ke Comsatm o ey Iy, aonin
3-benzenesul f onyl hﬂophﬁi@ﬂélei hydroxhlkyhinitng ellexycarbonyl, alkylcarbonyl, alkylsulfonyl,

3-benzenegul f onyl 4lLr, sk RERSE agin-l-yl 51K i ndole; 15 .
3-penzenesul f onyl - 2_0%{%#9@},‘)' peé’gg{lyﬂaﬂlpé’lélilgﬂﬁw&ﬂ’ éz,lejémmocarbonYL
3 4- chl or obenzenebglchthopyrororelidinidospifpeylazidulkylstifonikhindol ;
3- (4- m et hoxybenzenesul f onyl ) - 2- net hyl - 7- pi perazi n-1-yl - | Hi ndol e;

(e e 5. PSR pAE chble Toprperazie
| 3-benzenesulfonyl-7-piperazin-1-yl-1H-indole;
3-benzenesulfonyl-1-methyl-7-piperazin-1-yl-1H-indole;

15 3-benzenesulfonyl-2-methyl-7-piperazin- 1-yl-1H-indole;
3-(4-chlorobenzenesulfonyl)-Z—meth}rl-7~piperazin-1-y1— 1H-indole;
3—(4—methoxybenzenesulfonyl)-2_-methy1— 7-piperazin-1-yl-1H-indole;

) S 7—.piperazin— 1-yl-3-(pyridine-4-sulfonyl)-1H-indole;
7-piperazin-1-yl-3- (pyridiné-2—sulfony1) -1H-indole;

20 1-methyl-7-piperazin-1-yl-3-(pyridine-2-sulfonyl)-1H-indole;
3-benzenesulfonyl-7-(4-methyl-piperazin-1 ;y’l)- 1H-indole;
3-(3,4-dichloro-benzenesulfonyl)-7-piperazin-1-yl- 15 —indéle;
2-(7-piperazin-1-yl-1H-indole-3-sulfonyl)-benzothiazole;
3-(4—ﬂﬁ0ro~b¢nzene31ﬂfony1)-2—methy1—7-piperazin—l-yl- 1H-indole;

25 - 3—(4-ﬂuoro-benzenesulfony1}—7-piperazin;I—Yl- lH-inciol-e;

3-benzenesulfonyl-7-piperidin-4-yl-1H-indole; |




20 1-nethyl - 7-pi perazin-1-yl-3-(Pyridine-2-sulfonyl)-IHindole,;
3-benzenesul fonyl - 7- (4- net hyl - pi perazi n-1-yl) - 1H i ndol ;33 p3sebed ofss

di chl or o- bgpz@npgifonyl) -7-pip erazin-1-yl-1 Hindole; (
2-(7-piperazin-1-yl - | Hindol e- 3-sul fonyl ) - benzot hi azol e; ~ PCT/EPI2/05890

3-(4-fluoro-benzenesul fonyl)-2-nmethyl 7-pi-g8r-azin- |-yl-1H1indole; 25

. 3-(4-fl uoro-benzenesul fonyl)-7-pi perazin-I-yl-1Hi ndol e;

3- benzenesul f ony| -77pipepeini- tiyh34tolbentH-fuiftalyb; 1 H3nddgenber 2005 WO 02/ 098857

PCT/ EPO2/ 05890 -.58 7-pi per azin-1-yl-3-(toluene-4-sulfonyl) - IH-indole;
3(35d|chlorobn R |n- -y i.ndal e;

3-(3-chl oro- - benz?né%??cor%; b\én}geﬁliesﬂ)lgépgg[ ] “PlPeraW"i'%ﬁﬁ{ldBH&F 3-

(2-chl oro- benzenesul fonyl ) -7-pi perazin- |-yl-1Hindole; 5 '

7- pi per azi n- | -yl - 3=(G2chisdot hangemmvalfdngl)-7- pqmmnesqﬂimﬁmdb}e}l—l-l ndol e;
~1-net hyl - 7-pi perazin-1-yl-3- (2-trifluoromethyl-b

enzenesul fonyl ) - 1k dsn0 .

(4-fluoro- benzenegzq chﬁé/lﬁ)bef%metsﬂyqnw Plr?é: %nl %YIWIE@Pd?ﬁH ndol e;

1-met hyl - 7- pi per azi n-1-yl - 3- (pyri di ne- 2-sul fonyl )-1H indol e;

1- met hyl - 7- pi per aZimiperpzinyl-yI3-(3-gifluorofeduyt- bemtehyduif@ﬂyl)l—&mﬁidbfeonw )

-1H i ndole; 10 3- (2-chl oro-benzenesul fonyl) -1 -nethyl-7- p| pera2| n- |-yl-

~1Hin dole; 3- (3:hh rp gﬁ:?épaéﬁp?%gf@%Iﬂ}mr]bmmath}qybenzer&s&? ﬂ'i—mdo)fe,

| Hindol e; 3-benzenes

| - - et hyl - 7- (4- met hyl - pi perazin 1H i ndol e; 3-

(3, 4-di chl or o- ben%éﬁébl@lfmbﬁyzepasuifenﬁgﬂl -pethek Bpiperdziyd )yl WALinadod, e; 15
‘SQ(S chl or o- benzenesul fonyl ) - 7- (4- net hyl - pi perazin-1-yl)-1Hi ndol e; 3-

SE(5, 5 ai chi o o- bensaiL PRE 14 TPRL L RRRARIHINaR 1 1 i Rdel o) 7.

(4- nethyl pi perazjn-1-yl)-3- (2- trifluoronethyl-benzenesul fonyl)
-1H-indol &;  3- phbmAtaTt FBibyrazip- birhar dtifuaropietiyfh ieneimesylfo2fl) Aif-&dole;
i ndividual isomer, racemic or non- racenmc mxture of isoners, or

10 3—(2—chloro-benzenesulfonyl)—1-methyl—7-piperazin—l-y1— 1H-indole;
3-(3-chloro-benzenesulfonyl)- 1-methyl-7-piperazin-1-yl-1H-indole;
3-benz.en'esulfonyl- 1-methyl-7-(4-methyl-piperazin-1-yl)-1H-indole;

3- (3,4—dichloro-benzenesﬁlfonyl)-?— (4-methyl~pi§erazin- 1-yb)-1H-indole;
3—(2-chloro~benzenesu1fony1)—7-(4—methyl-piperazin-1—YI)- 1H-indole;

) 15 3~(3~chlor§-benzenesxﬂfonyl)—7—(4—methy1-piperazin-l-yl)- 1H-indole; |
3- (?.,4~dichloro-benzenesdfonyl)~7— (4~methy1—pipefazin- 1-y1)-1H-indole;
3- (3,5-dichloi‘o—benzenesulfonyl)-7- (4-méthy1—piperazin— 1-y1)-1H-indole;
7—(4—methyl-piperazin~1-yl)-3—(2—triﬂuo:omethyl—benzenesulfonyl)-lH —indéie;
3-phenylsulfanyl-7-piperazin-1-yl-1H-indole;

20 or an individual isomer, racemic or non-racemic mixture of 1somers, or

pharmaceutically acceptable salt or solvate thereof.
25. The compound of claim 17, wherein the compound is:

3-benzenesulfonyl-5-piperazin-1-yl- 1H-indole;




pharmaceutically acceptable salt or solvate thereof. 25. The conpound of
claim17, wherein the conpound is: 3-benzenesul fonyl - 54pbRe@baZdo- 1- vl
~1H i ndol ewoldbegenber . 2005 ‘WD 02/ 098857 PCT/ EP02/ 05890 P%% o
3-benzenesul fonyl - [ - met hyl - 5- pi perazin.-1-yl - 1Hi ndol e; /EPO2105890
(2,3-dichloro- phenyl sul fanyl)-5 -piperazisp.|-yl- IHindole; 3-
2, 3-di chl or o- benzenesul f onyl ) - 5- pi perazin- |-yl- 1Hi ndole;
2, 3-di chl or o- behvbeneaedul foryl )-rikti@ iy berafinpi-Pel @ahaqk- Y| - 1H-indol e; 5
- met hyl - 5- pi per azi n 1-yl -3-(3-trifluoronet hyl - benzenesul f onyl ) - 1H i ndol e;

3-
(
3
1
5- pi perazin-| - iLfl uor,o zenesul fon i ndol e; 3-
(4-chloro -benzenes ?f%ﬁk}?r)o henelﬁ‘g)é&yﬁ%qﬂl-?qam& ﬁﬁi}ﬂﬁﬂ]@ e; 3-
(3,5-dichloro- benzenesul fonyl)-5-piperazin- |-yl- |IHindole; 3-

(

3-

3, 5-di chl or o- benz?eﬁhﬁididixbmwbenien@aﬂfbyxh&}ﬁ?jp@ﬁ&ﬁlzim-lfﬂindg,jél;i ndol e; 10
phenyl sul fanyl -5 _pi per a2| n-1-yl-1H1i ndo

(2- chl or o- benzene era H- i_ndol e,
(4:f1 uor o- benzene% :If’g% Org eP eé]teé"ﬁ#oﬁylh Vieghﬂﬁ;}i’lﬁﬁréiﬁé 1-yl-1H-indole;

-3-(4-fluoro-benzenesul fonyl ) -1-net hyl - 5- pi perazi n-1-yl -1Hindole; 3-

(2-chl oro- benzeneshtrfedndl—IS)plpérazm{]hylL%(Etriﬂlmbﬁlzth?} beﬁ{denéshifbﬁﬂphg,ma@eor an
i ndi vidual isomer, racem c or non-raceni zc m xture of isoners,

phar maceutical l'y e sol v t her eof rrraceutl cal
conposi ti on conpr ?Sgﬁlﬁ@}a% E rg%ubfi I(l:%rlofTﬂf Sﬁ%wlgﬁ%ﬁr#ﬁ&dh | east one
conpound of any cl ai ml to 25 in adm xture with at | east one
pharmaceutical |y 3ackeepombbenzemsulif@ryl)-20ifTazinAl odMPLUHIIf any claiml to

25 for.use as a nedi canent 13 Decenber 2005 WD 02/098857 PCTI EPO2 /05890

3-(3,5-dichloro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole;
3-(3,5-dichloro-benzenesulfonyl)-1-methyl-5-piperazin- l-yl-lH—fndole; :
10 3-phenylsulfanyl-5-piperazin-1-yl-1H-indole;
3 (2—chloro-benzenesu1fqny1)—5-piperazin— 1-yl-1H-indole;
3-(4-fluoro-benzenesulfonyl)-5-piperazin-1-yl-1H-indole;
| 3—(4-fiuoro-benzenesulfényl)—1-methyl—S-piperazin- 1-yl-1H -in&ole;

3-(2-chloro-benzenesulfonyl)-1-methyl-5-piperazin-1-yl-1H-indole;

) . 15 or an individual isomer, racemic or non-racemic mixture of isomers, or

- pharmaceutically acceptable salt or solvate thereof.

26. A pharmaceutical composition comprising a therapeutically effective amount of at least

one compound of any claim 1 to 25 in admixture with at least one pharmacentically
acceptable carrier.

20

27. A compound of any claim 1 to 25 for use as a medicament.




-60 28_ Use of one or nore conpounds of any claiml to 25 for the .
manuf acture of a medicanent for the treatnment or prevent beBmes2@sdi sease
state thagwbazﬂﬁkgyiated by 5- HT6 agonists. 29. The use of claim28,
wherein thé di'sease state conprises disorders of the CNS. BCEEPOH@I0yse of
claim 29, wherein the disease state conprj§ﬁ§ psychoses, schi zophreni a,
mani ¢ depressions, neurol ogi cal disorders, nenory disorders, attention
deficit dis ' i ' , Ay at.r iC | ateral sclerosis,

A zhel mer s dr oagioang P PEeEn R e S ey B OB P B B B 1 26,
wherein the di sedgemsnafos teorprimsesordireanden of oflistie statOihgeis blilwiandist 5-nal
tract. 32. Theppse of;gl ai m 28, wherein the disease state is obesity. 33. A
process for preparing a conpound of general Forrmula la Formula |a wherein
R8 is hydrogen or Cl_io-alkyl and A, R2, R3, R4, R9, and R10 are as defined
~in claiml, 15 which conprises: i) reacting a conmpound having a general
Formul a 4 13 Decenber 2005 WD 02/098857 PCT/ EP02/ 05890 RIO -'61 4 wherein
P is a prot et Lhguefr JErimis racreRehe RgempsaRIOmprscndisaedtisnéthad GNgl ai m 1,
. wWith a conpound of general formula (A-S)2, wherein Ais aryl or heteroaryl,
~ii) optionally alkylating and iv) optionally alkylating t he nitrogen
atom of the piperaz or piperidine ring. 34. A process for preparing a
conpound E’»_)f 30eTR¢ @de JfRIaiMHI28, WRerMn the disease state comprises psychoses, schizophrenia,

manic depressions, neurological disorders, memory disorders, attention deficit

disorder, Parkinson's disease, amyotrophic lateral sclerosis, Alzheimer's disease and

LS _ Huntington's disease.

31. The use of claim 28, wherein the disease state comprises disorders of the

10 gastrointestinal tract.
32. The use of claim 28, wherein the disease state is obesity.
33. A process for preparing a compound of general Formula la
. _ _ .
M) | 7 Eg R oA
- | AN W@\g* R
: \_i_/ N
\

g0 R3

Formula la

wherein R8 is hydrogen or C.jp-alkyl and A, R%, R’ R*, R?, and R'® are as defined in claiml,

15 which comprises:

i) reacting a compound having a general Formula 4




Ra N R7o Fornmula Ib R3 10 . wherein R8 is hydrogen or O _lo-a]kyl , and A
R2, R3, R4, R9, and R10 are as defined in claim1l, whiabpeRpp:bsss i)
reacting having a general Fornula 4 R1L 4 wherein P is a

prot ect i ngwgﬁlg}ggﬁgﬂd R2, R4, RO and Rl are as defined in CPST":’FIP‘P“T?”
Decenber 2005 WO 02/ 098557 PCTI EP02/ 05890 51’62 w th a conpound of general
formula (A-S)2, wherein Ais aryl or heteroaryl, 1ii) oxidizing the

sul phurous atom of the conpound of general forpula (A-S)2, iii) optionally
al kyiating = the nitrogen atomof the in@dle gioup, iv) deprotecting the
‘ni-trogen atom of the piperazine or pipeH4di neAlng 5 and v) optionally
alkylatin the nitrogen atom of the gaper agid N pegi dine ring. 35. A
process for preparing a conmpound of ge At 1$a Rs 10 wherein R$ is
Ct la alkyl and A, RO and Rl are as defihed in cldim 1, which conprises:
i) reacting 1-halo-2-nitrobenzene wth aRHaI gnet hanesul fony | benzene ii)
anm nating the product obtained under step i) with a 1-al kyl pi perazine iii)

" reducting the nit - duct .abt ai ned tep ii), and ~
V) addi ng. an or t ReF et ReRe pie Rl s o0 R R ane Bncres sxdBped b 9y

~‘with 2 compound of general formula (A-S),, wherein A is aryl or heteroaryl,

il) optionally alkylating the n:ﬁ:rogen atom of the indole group,
: ) ' 5 - iii) deprotecting,
and
1v) optionally alkylating the nitrogen atom of the piperazine or p.iperidine ring.

34. A process for preparing a compound of general formula Ib

Formula Ib

10 wherein R%is hydrogen or Cj.jg-alkyl, and A, R%, R®, R*, Rg_, and R'® are as defined in

claim 1, which comprises
i) reacting a compound having a general Formula 4

R4
/_E;\
P—N W

RTO 4

N e
N
H

wherein P is a protecting group and R?, R%, R? and R" are as defined in Claim 1




v) cyclizating the product obtained under step iv), to yield the conpound
of Formula 1Sa . 36. The invention as herei nbefore deschiBgduber 2005

WO 02/098857 ' PCT/EPD2/05890

-62 -

With a compound of general formula (A-S), , wherein A is aryl or heteroaryl,
ii) oxidizing the sulphurous atom of the com1-:>ound of 'ger_leral formula (A-S),,
iii) optionally alkylating the nitrogen atom of the indole group, |
iv) deprotecting the nitrog(;n ﬁto_m of the pliperazine or piperidine ring,

5 and

v) optionally alkyla‘;ing the nitrogen atom of the piperazine or piperidine ring.

35. A process for preparing a compound of general Formula 18a

TZ, A~fh=0

N .
HB—E 3——910
N
| 18a
R8

10 wherein R®is Co-alkyl and A, R’ and R are as defined in claim 1, which

comprises:
1) reacting I-halo-2-nitrobenzene with a halomethanesulfonyl benzene
ii) aminating the product obtained under step i) with a 1-alkylpiperazine
fif} reducting the nitro group of the product obtained under step ii), and
15 iv) adding an ormoformaté to the product obtained under step iii) and
v) cyclizating the product obtained under step iv),

to yield the compound of Formula 18a.

36. The invention as hereinbefore described.




