1 SULPHONAM DE DERI VATI VES, THEI R PREPARATI ON AND USE AS MEDI CAMENTS 5
Field of the Invention The present invention relates to new sul phonam de
derivatives, with the general fornula (1), as well as to their

physi ol ogi cally acceptable salts, the prpcesses for their preparation,
their application as nedicanments in human and/or 10 veterinary therapy and
t he pharnmaceutical conpositions that contain them 15 R (1) 20 The new
conpounds obj ect of the present |nvent| on can be used in the pharmaceutical
i ndustry as i nt SeRHONAMIBEDERIVAFIMES; THEIRPREPARATION ANBYIBE AS of the
invention 25 The superfam |y of serMmmmmt ors (5-HT) |ncI udes 7

cl asses (5-HT1-5- HT7) enconpassi ng 14 human subcl asses [D. Royer, et at.,
Neur ophar macol ogy, 1997, 36, 4191. The 5-HT6 receptor is the |atest
serotonin receptor identified by nolecular cloning both in rats (F.J.
Monsma,s5 et dijeld Mthe IRVatiBICOL, 1993, 43, 320; 30 M Ruat, et al., Biochem
Bi ophys. Res. Commun., 1993, 193, 268] and in humans (R Kohen, et al., J.
Neurochem , 1996, 66, 47]. Conpounds with 5-HT6 receptor antagonistic
activity are useflfe porsenhénventiat melatesoto nawi mujphcmasmdeledesrvefnvetshemtbemer al
Ner vous Sysggg%?érdfo%urah?r )93 LRINGS S Adlir tp'ﬁ Blogtlfﬁh dteptable! 2BS, HRNe!

syndr one oun 5-HT6, recept or oni c activity are u

The 1 oat meOUSS3S Tomiel e EaP b APRRAICL A TFYLTERSH) TR AFST [
Yoshi olda, etveddrinandierapyyandAbaghaBoaceutit@T®@mpd6ilionYthéat cdntaBotbeson, et at.
Br. J. Pharmacol. , 1998, 125, 1562; D.C Rogers, et al., Br. J. Pharrracol.
SuppL, 1999, 127, 22P; A Bourson, et at., J. Pharmacol. Exp. Ther. , 1995,
274, 173; A J. Sleight, et al., Beﬁhv. Braln(Reﬁ;,—R 2 1996, 73, 245; T.A
Branchek, et al., Annu. Rev. Ph@r ol. , 2000, 40, 319; C.

Rout| edge, et al., Br. J. Pharngggl. D0,\130, 1606]. It has been shown
t hat typical and atypical antlgsycﬂot J g for treating schizophrenia
have a*high affinity for 5-HT6 receptdfs [B L. Roth, et al., J. Pharnacol.
Exp. Ther. , 1994, 268, 5 1403; C.E. datt, g al., ML Med. , 1995, 1, 398;
F.J. Mosma, et al., ML Pharmacol. , 1993, 43, 320; T. Shinkai, et al., Am
J. Med. Genet. , 1999, 88, 120]. Conpounds with 5-HT6 receptor antagonistic
activity are useful for treating infantile hyperkinesia (ADHD, attention
deficit / hyperactivity disorder) P.D. HWst, et al., Br. J. Pharmacol. |,
2000, 2130, 1597 C Gerard et al., Brain Research , 1997, 746, 207; 10 MR
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descri bes sul phonam eac aromatic
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application EP 0733628 descri bes sul phonam des derived fromindole with an
5- HT1F recellkgrott 8P MeSinventich! vVity useful for treating mgraines. In
genergnsa the study of the 15 scientific literature and patents indicates

t hat |l structural variations give rise to agonist or antagoni st
conpounds of varilhessupeciapilyraf sefoterinoeoceptorst (3¢ Taineludsef7utiasses (StEa%+ ng
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activity us
treat nent ofeMtagonistis a&rlytvr %f@rléseé‘# fonkedematngnt oferarious da%@%fﬁﬁ)f ahe Gentral
gartr cul ar amrv@lsySysiapraeﬁismfahe gaegamtasﬂﬁalrrmasnrsxarc]ldlascbrrnwle bawel sgnirdbree.
t
ementi-a Or g%ﬁ% Fﬂ'ogiegé?ﬁlﬁﬁgﬁtapgmﬂg&v&&%Fc‘,—au'séfuf“ @%Cl%atmﬂf of

cognltlond ICIt tt ntlo

defi ci¥ / h;?ﬁéﬁea’cﬂevf%%$‘%| gt 8%9’)'““%‘&"15%@&30 %F'\ﬂeY%a}H&éﬁ aEtté’dl
ser ot oni n 5-Ad&6. Seicef®98r 86 h vEimAalBoursonnel aidiBrgJ.n@imarmHael. cdspa)unﬂis 166]2 ect of
the present g evgrapéen ehav st Uepﬂg,%‘féc%'/ §Jr¢€ 9( '1b73{?]r3 R hSESH NetAl., .

represents a I tuent 'sel ecte roma egteroaronatic ring of
5 or 6 menbdr@EaMIaFNPngha" or199onerdy 65?0‘?1‘3 §@I‘9§Et@tda -f PBtRarfyAL éﬁ’?fgven
nitrogen and sul phur, optionally substituted by 1 or 2 halogen atons, by a
Cl-C4 al kyl radical or by a phenyl radical or a heteroaryl radical with 5 or
6 menbers containing 1 or 2 atons of oxygen, nitrogen or sul phur; - a

bi cyclic heteroaromatic ring containing 1 to 3 heteroatons selected from 20
anong oxygen, nitrogen and sul phur, optionally substituted by 1 or 2 hal ogen
atons or by a Cl-C4 alkyl radical; - a group selected fromanong: 25 30 35
(CH2) m / CH=CH




R, represents hydrogen, a Cl1-C4 al kyl radical or a benzyl radical; n
represents 0, 1, 2, 3 or 4; R2 represents -NR4R5 or a group with fornula: 4
510 -No, -R, If-0 ~1-0 wherein the dotted |line represents an optional

chem cal bond; R, R R 15 R3, R4 y RS inglependently represent hydrogen or a
Cl-C4 alkyl; X, Y and Z independently represent hydrogen, fluorine,

chlorine, bromne, a C1-C4 alkyl, a Cl-C4 al koxy, a Cl1-C4 al kylthio,
trifluoronmethyl, cyano, nitro and -NR4R5; Wrepresents a bond between the
two rings, CHBS, 73, 84and.A\NRrancimk; eprabsdinng. Bev.1PharmagobrTokjcoRQ 20Q0h 40he

BL ;)\S/: zloog r‘g%@@;CFgBuﬂeQ efetid. @rsybﬁ@éfgﬁgcsﬂ Qb@@yho 1@bspmt‘r3réésb}; bc{(zésﬁghcl)v:/nnear
or branchedalh9e;try8k93f8’6‘ﬂ Mﬁaﬂanfqﬁlpﬂw%g’ruéstfgr ﬁe%ttn(gn%chgpp S HAVE 8dH9Ms
net hyl, et hyaffinityrfoppHiTd eoppiopy (B.LbBOY, et a5, iRewagdl, EsecT it yIQ%d?68

tert-buyl. %ﬁp@@d%@ %@talof/\/fohewaesemgs nyesda:op Jt habdshar kEEONot 0 t he
above fornula can

N-[ 3-(2-di et rﬁ’ﬁicﬂoet ﬁ eﬁlﬁ Pnﬁigg’“@ ?f g cﬂ{{'o‘r[ ded. 28 vl B8] 1 89lophene

- 2- sul phonaverdpourds] with 5- HT6 receptor antagomstlc actsvnty are useful for treating infantile

N[ 8- (2-di etippeamdnetAvlid: Altbddrclerony plpheRATLOR, B 3]
Nygfoga glrlet yAham nogt hé/do?o ]13|5|_ &C}OC %e¥ ram esearc %ul‘]%g?n%% cL%?

N-[ 3- (1 di etM;R d—?fanzmelhyDJUQEI-Gf Tediey - 3997 | 33 3:7-9H|Rﬁi$rdrac§>l@é¢&t@nééiéﬂ PH3BedA de.
[5] N-[3-(2-dhisefited §u ReRInMEd uémhlrd frel bléyc)ésl withieRibReN &8 areBi@BAM d

ﬁl' OES][ h:\t)[ ﬁéf?iérglagqjm%%ﬁvétﬁlogéﬂh%S ﬁ' or anqagomstpé ]act:wty Patent application EP

N-[ 3- ( 2- di med713BB3%i dasetibed )sutphonam es5dgrivedsirgn| indele3witte tany bisehiz ofebgrtarl ophen
a:_ 285U| gholrhi‘ﬂégiﬁnstl[c?bctMt{/3us(e2cn|dfdﬁ”eﬁré% n@higaingy! Jn eneral, the Istud of theh -1
i ndo y n am no- et hyl ) -

I nfs 221 4RRL RS aha BHAIS BATGARG, okt kbl e BRRYS WD

N-[ 3- ( 1- et Hdonjst p@an@ggmatgqnyp@nds of various receptors of serotonin that are useful for

H-i ndol - 5- ylttedting Rifforent3tiseristy | dupenalna]drthe pbsspeor far whitch iedeghioteaffibityd ]

N-[3-(1-nmethyl piperidin-4-yl)-1

Hi ndol - 5-yl ] - 5- chI or o- 3- et hyl benzo[ b] t hi ophene- 2-sul phonam de

hydrochl ori de. 10NfeI2IpORAQUS. raseqEthh {ighinyenics rhaxeymynqged to synthesize new

H- i nddi0- 5- yldongguiunts ivéthethi- garepdidoemuldgl) thpfl8flow interesting biological properties

N- [ 3- (1 met Wél@h@ﬁje‘n@'b?fté k) udbhul Ao fr ibohaR BALAR|&BRdky ThéraBpnam de

hydrochl ori de % et hyl pi pe

ridin-4-yl)-1Hindol -5-yl]-5-chl orot hi ophene- 2- sul phonam de. [ 15]

N- [ 3- ( 1- net Detpilpd descriptioy of the invientioh- 5- yI | - 4- phenyl benzenesul phonami de.

15 [16]

N[ 3- (LL- et hyl pi idin qgui_nol i ul nairi [17]

N-[ 3- (2- di et hyl aﬁﬁﬁoé’t’ﬁiﬂ”} fq‘r?&‘mpr%" ﬁ‘& htcﬂ'é‘lF’BH%‘%z Wéﬁ\ %5033%53”6[ 18]
N-[ 3- ( 1- met hgteptor, :an&goensftlahydwrtpyus@fuh-nm k) preiparatigol ob- | adipamieal doe- | -

sul phonam d%rex[el@])n or treatment of various disorders of the Central Nervous System, and in

%E ﬁyl( 3ernnzat)[ aépah |erl’y fel’pu%ﬁggglogémé E’%ﬁwog &lsérdgrscg"lcprsgm% dezn(‘?entla or
N-[ 3- ( 2- di methsy] Qﬁinﬁaé@ hgfoyesses; {davhich \theresig 2 predamingnt, copritier - geficit,
sul ph@uam desythbkls, hhi[aaﬂl(aZh)@bdmhé‘elda a(mmté‘t}dn)mdfdelflald(blhybeyéc}m& dlisdrder)

benzot hi adi s 5

N3 (2 di oty plier P BRSPS el bl Sy peratonin STy 1eSPRIRE 2o EIMaS g
N- [ 3- ( 2- di nefHYdRGMedet hyI) 1Hi ndol - 5- yI] 5- chl or onapht hal ene- 2-

sul phonam de. [24] N-[ 3- (2-di net hyl am noet hyl ) -1

H-indol - 5-yl ] - 4- phe Fﬁgw @R t have t |
3- (2 di met hyl am noet gra)%I—i-?éélt[t’} gﬂéﬁh mVE g%ﬂ/l Vgnggrgggﬁa O(;ngrﬁ s:li)

N-[

[ 26]

N-[ 3- (2- di et hyl am noet hyl ) - 1Hi ndol - 5-yl ] - N- et hyl - napht hal ene- 2- sul phonam de
. [27] N-{3-[2-(norpholin-4-yl)ethyl]-1 Hindol-5-yl}-5-chloro-3-

met hyl benzo[ b] t hi ophene- 2- sul phonam de. [ 28]
N—{3-[2-(nDrphoIin-4-y|)ethy|]-1k#indoI-5-y|}naphthalene-|-su|phonanide.

[29] N-[3-(2-diethylam noethyl)-1H i ndol - 5-yl ] napht hal ene- 2- sul phonam de. 35
[ 30]

N- [ 3-di net hyl am nonet hyl - 1H i ndol - 5-yl ] - 5- chl or o- 3- net hyl benzo[ b] t hi ophene-
2- sul phonam de. [31]

N-[ 3- (2-di propyl am noet hyl ) - 1Hi ndol - 5- yl ] napht hal ene- 1- sul phonam de. 6 [ 32]
N[ 3- (2-di propyl am noet hyl ) - 1Hi ndol - 5-yl ] - 5- chl or o- 3- et hyl benzo[ b] t hi ophen
e- 2-sul phonam de. [ 33]

N—[3 (2 dlbutylanlnoethyl) 1Hi ndol - 5-yl ] -5-chl oro- 3- net hyl benzo[ b] t hi ophene



[36] N-[3-(2-diethylam noethyl)-1Hindol-5-yl]-trans-(3-styrenesul phonam de.
[37] N-[3-(4-nethyl pi perazin-1-yl)nethyl-1Hindol -5-yl]-trans-[3-

st yrenesul phonam de. 10 [ 38]

N-[ 3- (oct ahydr oi ndol i zi n-7-yl ) - 1H-i ndol - 5-yl ] - 5-chl or o- 3-

met hyl benzo[ b] t hi ophene- 2- sul phonam de. %39] N-[3-(2-di ethylam noethyl)-1
H-i ndol - 5-yl ]-6-chl oroi m dazo[ 2, 1- b] t hi azol -5- sul phonam de. [40]
N-{3-[2-(norpholin-4-yl)ethyl]-1 Hindol-5-yl}napht hal ene- 2- sul phonani de.

15 [41] N-[3-(4-nethyl pipe razin-l-yl)methyl- 1

H i ndol -5-yl ] -a-tol uenesul phonam de. [42] N-[3-(3-diethylam nopropyl)-1

H- i ndol - 5-yl ] napht hal ene- 2- sul phondwai de. [43] CH)—R
N-[ 3- (3-di et hyl ami nopropyl ) - 1Hi ndg@l - 5- y| j - 5- cil of 8- 3% net hyl benzof b] t hi ophen
e- 2-sul phonamide. [44] N-{3-[ O =21 ) ethyl ] -1

H-i ndol-5-yl}-5-chloro-3- 20 ney belzo[b t hi ¥yphene- 2- sul phonam de. [45]
N-{3-[éi(pyrrolidin-l-yl)ethyK]-lkPinsol;5~ | } Aapht hal ene- 1- sul phonam de.

[ 46]

N-{3-[2-(pyrrolidin-1-yl)ethyl]-1Hindol -5-yl } hapht hal ene- 2- sul phonam de.
[47] N-[3-(2-dipropyl am noet hyl)-1Hi ndol - 5-yl ['Hapht ha | ene- 2- sul phonam de.
[48] N-[3-(2-di nethyl am noet hyl)-1Hi ndol -5-yl]-5-chl oronapht hal ene-1 25

sul phonam de. [49]

N-[ 3- (& di et hyl am noet hyl ) - 1Hi ndol - 5- yl(jjnapht hal ene- 2- sul phonani de. [ 50]
N-{3-[2- (norpholin-4-yl)ethyl]-1Hindol -5-yl}quinoline-8-sul phonam de. [51]
N-{3-[2-(norpholin-4-yl)ethyl]-1 Hindol -5-yl}-4-phenyl benzenesul phonam de.
[ 52] wherein

N-[ 3- (4- et hyl pi perazi n-1-yl) et hyl - 1Hi ndol - 5-yl ] napht hal ene- 2- sul phonam de.

30 [53] N-[34(4- L_pi pe,: :
razin-l-yI)é%ﬁérgﬁ%ﬁ¥ﬁ§%¥§gg§Tﬁ%%9%ﬁﬂgﬁ?ﬁﬁﬁ&ﬁ@hajene-l- sul phonam de. The

pr esent® i nvent RRt@NIC3E PR CAitesOft Hon hEaNeFIRAsT 6PRigindd 1 ¢r abetaseatems selgated of

t he conpoundsomiantorighexygenenitogémandlsalphli, optiandllyciubatituted tye 1 add halogersal t s

f . | - , | H 1 a 1 .
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sul phuric, nytri aci ds,, ® 0 S, suc

fumaric, tar® SeMOest FaRlagng her ? aH’é‘?? ggaqﬁyggg,,m%ggqrbq)r Fohoni ¢ aci d,
met hansui phoni @ bicydic beteplasomatiphingi cordainghg étto. 3 Theélbroatems defdactart iffwes wi t h

the gexeral dR6AB6Rdeh) nitdh8h 8hd sEbhufXdptibkally Bﬂbstﬁute@rb? %F@Hﬁlo?@ﬁafﬂ?ﬁsﬂ' ngs
i ndi cat ed abogg, ﬁa bﬁggreggﬁed according to the follow ng nethods: 5
METHOD A By ¥&4& ﬁ§4§ ﬁﬂ d with the general formula (11) or one of its
suitably prot edredp gelertedtffopeemo0g:l5 wherein A has the neaning indicated
previously in the general fornula (1) and X is an acceptable |eaving group
including a hal ogen atom particularly chlorine;, wth a 5-am noigndole with
the general fornula (I Chle of X U SHOCY Pr ot eetRd 2§ deri vati ves;
H 25 #P wherein n, ite \ijously in
t he general formula n order tosQbtain the corresp gsul phonami de
and, optionally, remowlng fromit the protective groups and or formng a
phar macol ogi cal | y acceptable salt. 35 The reacti on between the conpounds

with the general formula (I1) sagd_(111) is carried out in the presence of
an organi ¢ solvent such as an | ether, ~Npar®gularly diethyl ether, or a
et ahydr of ur 3 wdi oxane, a hal ogenat ed
o, hyl-ene

cycl oajokyl ether, particularl
or gani ¢ hydrocarbon, particular de\or 8 chloroform an
¢t handl , an aproti

al cohol, particularly nethanol
particularly acetonitrile, py : or any ot her
suitabl e sol vent. The reactionypreferably is carried ouf *n the presence of
a suitable inorganic 5 base § as hydroxi des and cafbonates of al kal
nmetals, or in the presence of an organic base, particularly triethylam ne
or pyrdine. The npst suitable reaction tenperatures range from0O C to room

t enper at ur e,Ra8FrdsBAtS BRI alG, B, diRyI PRdi¥R O aDeflPthigaland 24 hours. 10 The

resul ti ng sul phonam,d be ,j sol ated by evaporating the solvent, adding
wat er and e\f‘e'rpﬁpg%elnyt/s gdﬁazrs]?ioﬁé"the pH so that it is obtained as a solid that

can be i sol daaptppenistNRRsoxn:a grpup witd fermsdaiext ract ed by a sol vent

imm scible with water such as chloroformand purified by chromatography or
recrystallisation froma 15 suitable solvent. The conpounds with the
general formula (11) are conmercially available or can be prepared
according to standard nethods or by nethods anal ogous to those described in
the literature [E.E. Gl bert, Synthesis, 1969, 1, 3] and the conpounds 20
with the general formula (111) can be prepared according to standard net hods
or by methods anal ogous to those described in the literature [J.E Macor,

R Post and K. Ryan, Synt Conm, 1993, 23, 1, 65-72.; J. Guillaune, C

A N N —

pol ar sol vent,



METHOD B The conpounds with the general formula (1), wherein Rl, R2, R4, n
and A have the neani ngs indicated above and R3 represents a Cl-C4 al kyl,
can be 30 prepared by al kylation of a conpound with the general fornula (1),
wherein R1, R2, R4, n and A have the neai ngs indi cated above and R3
represents an atomof hydrogen, with an al kyl halide or a dialkyl sulphate.
The reaction preferably is carried out in the presence of a suitable base
such 35 as hydroxi des and carbonates of alkali nmetals, netal hydrides,

al koxi des such as sodi um net hoxi de or potassiumtert-butoxide,
organonetal i ¢ conpounds such as butyl lithiumor tert-butyl lithium in
the presence of an organic solvent such as an al kyl ether, particularly

di et hyl et her, cycl oal et her /rparticular), tetr of ur ape_or

di oxane, a hy-m R, ,pa,r,:f:i cu!>ar en@,, “al cOholn’ par i,%‘;a”k/

met hanof or et hano)/, an apr¥ti ¢/ dipo ol vent, rticul axly/acet ouitr i'l e,
pyridi ne or dinethylformam de, or any other suitable\solvent. The nost

suitable tenperatures are between 0 C and the boilifg point of the

solvent, and reactyon \5 tines bet ween d 24 hours. The resulting
sul phonam de c i sgl ate copcent yAatT he filftrate at f;reduced
pressure, adehng it ang, eve 1| y—gdj usi-mg the ;h@@i\s
obt ai ned as a id that c i solate filtratio or it C ber,

extracf@d with a 10 solvent inmscible with water suchgras chl orof orm and
purified by chromatography or re crystallisation froma suitable solvent.
METHOD C 15 By condensation of a conpound with the general formula (1)
wherein R1, R3, _and A have the neani ngs .indicated above, n=0 and R2
represents ayhefeghingrdotieddinggerresamte RnLrEana! ShERiId Bt ut ed 4- pi peri done

t he correspondi ng conpound is obtained with the general formula (I) wherein

R1, R34zand t | Walall ~ A= nd R2 represents a
sui tablqil subg ’?‘\l}fgsgm?,eg?@@é{?@g%p?gﬁtgﬁg rgggbfgéﬁhgi %kgl rabdi cal . Tge
reaction can®t XK %FdRdeRENIEB Y, reptesatt hydiogen, HALing. HRIgTingn DrPming. asti-Cabl e
sol vent at tahkyea&tleakbot agarC2akdingd, IFliometby!Sayareb hitrolasd -NBdhdi t i ons

i ncl ude i nor gaRinfeRARES boHE BefitechQAL W ARgs, EH,28S SR WAL;0Xi de, or organic
bases such as rpér rsolnlsd%nﬁ og tr4|, ethylam ne in solvents such as nethanol or
et hanol . Pre'F‘_ele bi%y! SOl £ 3if %o sodi um net hoxi de in nethanol at reflux.
React i 8% ti nwih thenrevise dmatwhen mg= Bodissa saestitiied abewylaci di ¢ conditi ons

i ncl ude hydrecdieosfiis @sisblddgicaly aaosptalle saltg.i f | uoroacetic acid in acetic acid
at tenperatures between 50 and 1000 C and reaction tines ranging from1l to
48 hours. The resul ting sul phonam de can be isolated by dilution in water,
eventual |y 35 adf¥@talff) teHe GCe fePrapants @ lineagsorabenrigd twdiocagienpehain

i sol at ed by ihclutingt 1 do;4 atonmd of aarbdom, exth ast mdthwd, tdihy, ppyknsopropgl soiutl, e

W th er s S ch 2 purified by chromatography or by
recry\é\%l i s'glt&llﬁf)t ,f?%%QQPéﬁ{Béﬁ?%yLsol vent. 10 The conpounds with the general
formula (1) wherein R1, R3, and A have the neanings indicated above, n=0
and R2 represent sCampatiods objdey df dige preseah inventiqr dper@drespond do rige tabovde
met hod A frogAuR-@ B0idIslabe from MRéED D The conpounds with the general
formula (1) wherein R1, R3, and A have the nmeanings indicated above, n=0
and R2 represents a suitably substituted 4- piperidinyl radical, can be
prepardd by [&didB{g-dietoyaminasthyh: tHrindekSylreehioroipnfednhgnzolblthiophenei2n RI
R3, and A haygpidhanii®ani ngs i ndi cated above, n=0 and R2 represents a

suitably su i , -1 rhdi 0-A4- .cal _prepared
according t ih@Et%@?’ﬁiﬂg@m&%ﬁ@@gﬂéﬁd@%i@g@t@?'é'l(]:ee'q%‘nq'ipr%%f] ﬁg"(%?d of a

netal | i c catldl YdB-(3wigthyamindstind)-1 Adndand-yinaphthelanen! -sudwinamidsm a support
such as car bemirodllsHdgnum oxi de or barium sul phate, preferably palladi um over
carbong: W t NaglrRI b pf 8! e .n0f | pher es,
pref ersafbl y Etéfv\géﬁ (g %ﬁﬁ%@%&h{e’?@wsmlgs ?%Hﬁ%%ﬁ@ é%l%r?e aériol or

et hanol . The5t eddgi(@iathviaminaetisd- th-giot Syl PhenyiPenaenesulpponamide: esul ti ng
sul phonam de6t anN-[Bg2idath@techdayhyl -1 A-@1dohg-yl) FectiaotigsHenar@isulpboemitie at i ng
the filtrate at reduced pressure. The product recovered can be used as such
or it can be purified by chromatography or by recrystallisation froma

sui tabl e solvent. 25 METHOD E The pharnmacol ogically acceptable salts of
conpounds with the general formula (1) can be conventionally prepared by
reaction with a mneral acid, such as 30 hydrochl oric, hydrobromc,
phosphoric, sulphuric, nitric acids or with organic acids such as citric,
mal eic, fumaric, tartaric acids or their derivatives, p-toluensul phonic

aci d, nethansul phonic acid, etc., in a suitable solvent such as nethanol,
ethanol, ethyl ether, ethyl acetate, acetonitrile or acetone and obtai ned
with the usual techniques of precipitation or crystallisation of the



11 groups in Organic Chemstry, ed J. FFW MOre, PlenumPress, 1973; T.W
Geene & PP.GM Wits, Protective Goups in Oganic Chemstry, John Wley &
sons, 1991]. The protective groups can be renoved in a suitable latter stage
by known nethods. 5 The invention provi dﬁs pharmaceuti cal conpositions that
conprise, in addition to an acceptabl e pharnmaceutical excipient, at |east
one conpound with the general formula (1) or one of its physiologically
acceptable salts. The invention also relates to the use of a conpound wth
t he general {4r Mi[3a(2(dimedndbminseiblil-<liFbindgii & wil-Eychiddo Semefhylehzo[bHhibghéne-t he
preparati on ofsuf H@Sﬁghﬁfgmnt havi ng serotonin 5HT8 recept or antagonistic

activity, ul entln r treati ar orders of the Central
Ner vous Syst gghr hﬁ(‘?dgzp‘ﬁ leﬁrgrpgeﬁégﬂfgpgolr%glﬁ}a@g&ai 'Rﬁ?l%'dﬁem)ry

di sorders aff] $ei¥-(2edidetptamiactindlebisdsiol-and- Ebt:ihierondeiamiﬂr ‘ak]thiazaM®- ch
predom Bat es sapp6R4HAigki on deficit, psychosis, infantile hyperkinesia (ADHD,

attention de t../ 15 hyper act i y,,fi sor de d qt he I SO di ated
by the serot L{rﬂ?h' “B-(nfg V‘%@@ﬁf gin- X’l’"h ng 'F%Y'i')éfﬁp%aﬁﬁ@em% ﬂgﬁg'BPF%‘\/ﬁ ng
exanpl es shoﬁrﬂmor)aem ation of novel conmpounds according to the
invention. AisgQ Nd[esrqrmeﬁdprp%nbrhewr)frlmrham59111 5tdhﬁ>r§etﬁb@ryrben§k|!i§ﬁh.89hene-
receptor, as wel| sg&g &N I ae applicable to the conpounds object of
the inventi 8r§“ pﬁg@a ég ‘ded bel ow are given for purposes of

i 11ustAflti on[GN3- (éﬂﬂeﬁwmedldﬁb‘& yhe¢t-indelr5-yliraphdhaieneot -sulpgonamigiet i on i n any
way. METHOD f32N-[3X@mpkeyipiperidirepaatH-maolod- gl]naphthalene 1-sulphonamide

N-(3-(2-dine ethyl)-1Hindol -5-yl]-5- ch to ro-3-nethyl-benzo(b]th
io ph ene-2- égdrogl%gcﬁe To a solution of 3. OSF?p (15 mwol ) of

5- ami no- 3- ( 2{'dl ht&%(grraﬁihuwézerﬁsdrnyﬂywremdplrﬁmrl@ g erbmrmener? pyphananuds. s
added dr opwi §€5] at-[3-@aRethgIiRIridinia-§1)a rsmburt5-9m4q5he4ay®én@r(ekﬁlpﬁwmudef

5-chl ogg- 3Th tsﬁ'XJ' @b@%g{rl%?ipidyn{aWEQQ 147 ﬁHél%‘?ﬁl{dm&*ﬂ{e% &&i?hc% tar e of

pyrldlne or 20 hours.
't 05 then W&bbﬁe(?éﬂe%aarwé%ﬂ)1@1m<§%15r>91napfktaﬁreﬁﬁerg§w YRSt ed ammoni a
and di ssol vefll 8] Na[3¢gtl hpkthalc € Red, @-tetihg d mpgyedinet-yrdsendd-Sadlhapbthalenk-wat er and
a saturated g@bHbApRgef 35 sodium bicarbonate, separated and dried with

anhydr ous so The . r ni.c solutio rat ed to dryness
andyt he resuﬁtghjE?g[%’s<f)1rmatth 'preé?fé’ét fthMZ'L'an\iélmge%B Sther, to y|>/el d 5.5
g g 8|2°/é200}‘] Nﬂeﬁlhf@rdp;témm&neﬂmm?dgnﬁe | de g

i ndo y L h e as a soli

Wi 'Eg Enz d Sogﬁﬁgsi %gm@ﬁy NIEI'?QH%%?|§15 IEXT{IEJ?Fggz%Yﬁ%r)epar a'fﬂlaon of

N- I et -1H i ndo

et hyl - napht h 1éNd312§15msﬂwmmﬂdethleéHan%¢b&ﬂ}~8 10}~ beggothiadiazolr4mivbl ) of

N-[ 3- ( 2- di et bylproAansigéhyl ) - 1H-i ndol - 5-yl ] napht hal ene- 2- sul phonan de

17 3 m of DVSO
are st Bired @ﬂ‘%@%@m%ﬁméw“HW&-%%#@”%@ SUUERied 7 Mol of
et hyl i odi del%} B-ldddetimgHylanaoathylir f"dﬂd‘i"ss Ylbﬁﬁh(ﬁr@ﬂﬁ%‘fh%’?’]%ﬁ for 3 hours.
Wat er i s addsdplordntide. sol ution is extracted with ethyl acetate. The organic

solution i's EAaRYEALGHEM %[rwn@aﬁﬁ?aﬂ/-mmg ARUlohbAGBeHshdsBIoREhAIRd by

BiERR TR e N G

et hyl )3Q|+| ni261 N5[3§(2]d4¢~ﬁhyletdnydetm¢)pﬂt/rmdoeﬁe4]2\lemyphawamldee-a%stéprsmlanddw' t h
mp. = 49-50[28 N JHR oo fin X Anath mmdd'rhs 5 3hiopi 30f

N-[3-(1- rrethl h@lzlqgmfp F‘q%%mgﬁ]rldln - 1 Hindol-5-yl]

napht hal ene-1- ﬂ © E U?Wbdr? of 712 mg (13.2 nmvol) of sodium
met hoxi de i n[28D0-@H2dmorphalinawheth g tH irfof-2-\éknaphvbalengf1-sulphonamide.

N[(lgH ndol - Ein]}[eqalm&ﬁyreﬁﬁxoelhﬁMW g%ﬁa@{tﬁalaﬁeaﬁkiﬂ%ﬂ\on%ﬁhdé)md by 596
ng e S

heat ed o re LQLP rﬁ%@ry mmo'p' E#ﬁf'llqgrgog égﬁltOFO éwﬂésth g?\%eﬂ%l épcﬁ%ne
reduced pres%@ﬂ@ amgmidee resi due obtained is purified by chromatography over
silica gel,[3upN@-(%igFapAbbtaite iy X1 HHrRBI-6fy([ABSHINAIENE 1-sulphonamide.

chl ori de/ met hanol /ammonia, to yield 573 ng (52% of

N-[3-(1-methyl-1, 2,3, 6-tetrahydropyridin-4-yl)-1Hindol -5- 30

yl ] napht hal ene- 1-su| phonam de as a solid with mp. = 244-245 C. METHOD D
Exanpl e 12.- Preparation of N [3-(1-nethyl-piperidin-4-yl)-1Hindol-5- 35
yl ] napht hal ene- 1- sul phonam de. To a solution of 417 ng (1 mwbl) of
N-[3-(1-methyl-1,2,3,6- tetrahydropyridin-4-yl)-1Hindol -5-yl]napht hal ene-1
-sul phonam de in 50 mM of 13 nethanol, 100 ng of 5% pal | adi um on carbon are
added. The m xture is hydrogenated at roomtenperature at an initial
hydrogen pressure of 3 atnospheres for 20 hours. The reaction m xture is
filtered and the filtrate is concentrated at reduced pressure to provi de a

e ey o ~r—n A



1- sul phonam de (exanple 2) are dissolved in 10 ml of ethanol, and 0.6 m of
a 4.2 N 15 solution of hydrochloric acid in ethanol are added. It is all owed
to crystallise at room tenperature.

N[ 3- (2-di et hyl am noet hyl ) - 1Hi ndol - 5-yl Jgapht hal ene- 1- sul phonam de
hydrochloride is obtained as a solid with mp.= 255-257 C. The nelting point
and spectroscopic data for identifying sone of the 20 conpounds object of
the present invention are shown in the following table: = OO oN 2= 2 n ElLo
M-~t n=o0, - . n [83bN-[8-(2-diprapylamiroety )N H-indoESyS- cmgwpwmethvlhﬁn_zom@tb'@mhne-.

"2. =Tzt tol\QQm BdhaMde06 -N~ 11 N 2 N(Oii .-I11l1 2-).0x ax(n ~ Nom-. e- Nh

-EN~NaLL ([C)I Llr [%8qu§|'(2 dm%larMnOﬁﬁM),Q%i%jgéé-&]I Ich(foro Zi\l m &yrlbnek\%te!bl]thlo%?@e Q'h 70(0
NOCDOO |- ( Gphomgmigle) MV rON U) -OMO (Od) , -, 00 NIN, MWN CO- _U
-N to Ls-NO)[B4] N-[3- (zd(saﬂymmd&mw 14)- hmo%and\dh@caléé%-Msprphonamide.
[35] N-[3-(2-diethylaminoethyl)-1H-indol-5-yl]-5-chloronaphthalene-1-sulphonamide.
[36] N-[3-(2-diethylaminoethyl)-1H-indol-5-yl]-trans-B3-styrenesulphonamide.
[37] N-[3-(4-methylpiperazin-1-yl)methyl-1H-indol-5-yl]-trans-§3-
styrenesulphonamide.
10 [38] N-[3-(octahydroindolizin-7-yl)-1H-indol-5-yl]-5-chloro-3-
methylbenzo[b]thiophene-2-sulphonamide.
[39] N-[3-(2-diethylaminoethyl)-1H-indol-5-yl]-6-chloroimidazo[2, 1-b]thiazol-5-
sulphonamide.
[40] N-{3-[2-(morpholin-4-yl)ethyl]-1H-indol-5-yl}naphthalene-2-sulphonamide.
15 [41] N-[3-(4-methylpiperazin-1-yl)methyl-1H-indol-5-yl]-a-toluenesulphonamide.
[42] N-[3-(3-diethylaminopropyl)-1H-indol-5-ylJnaphthalene-2-sulphonamide.
[43] N-[3-(3-diethylaminopropyl)-1H-indal-5-ylI}-5-chloro-3-methylbenzo[b]thiophene-
2-sulphonamide.
[44] N-{3-[2-(pyrrolidin-1-yl)ethyl]-1H-indol-5-yl}-5-chloro-3-
20 methylbenzo[b]thiophene-2-sulphonamide.
[45] N-{3-[2-(pyrrolidin-1-yl)ethyl]-1H-indol-5-yl}naphthalene-1-sulphonamide.
[46] N-{3-[2-(pyrrolidin-1-yl)ethyl]-1H-indol-5-yl}naphthalene-2-sulphonamide.
[47] N-[3-(2-dipropylaminoethyl)-1H-indol-5-ylJnaphthalene-2-suiphonamide.
[48] N-[3-(2-dimethylaminoethyl)- 1H-indol-5-y{]-5-chioronaphthalene-1-
25 sulphonamide.
[49] N-[3-(2-dimethylaminoethy!)-1H-indol-5-yl]naphthalene-2-sulphonamide.
[50] N-{3-[2-(morphoalin-4-yl)ethyl]-1H-indol-5-yl}quinoline-8-sulphonamide.
[51] N-{3-[2-(morpholin-4-yl)ethyl]-1H-indol-5-yi}-4-phenylbenzenesulphonamide.
[52] N-[3-(4-methylpiperazin-1-yl)ethyl-1H-indoi-5-yllnaphthalene-2-sulphonamide.
30 [53] N-[3-(4-methylpiperazin-1-yl)ethyl-1H-indol-5-yl]-5-chloronaphthalene-1-
sulphonamide.

The present invention also relates to the physiologically acceptable salts of
the compounds with the general formula (1), particularly the addition salts of mineral
35 acids such as hydrochloric, hydrobromic, phosphoric, sulphuric, nitric acids, and of
organic acids such as citric, maleic, fumaric, tartaric acids or their derivatives, p-
toluensulphonic acid, methansulphonic acid, camphorsulphonic acid, etc.
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The new derivatives with the general formula (1), wherein R;, R;, R3, R4, n
and A have the meanings indicated above, can be prepared according to the
following methods:

METHOD A

By reacting a compound with the general formula (ll) or one of its suitably
protected derivatives

o\\s,/o
A~ X

(i)

wherein A has the meaning indicated previously in the general formula (I) and X is
an acceptable leaving group including a halogen atom, particularly chlorine;

with a 5-aminoindole with the general formula (llI), or one of its suitably protected
derivatives;

?’ (CH)™R,
N

H/ \
N

R,
()

wherein n, Ry, R, and R; have the meanings indicated previously in the general
formula (I);

in order to obtain the corresponding sulphonamide and, optionally, removing from it
the protective groups and / or forming a pharmacologically acceptable salt.

The reaction between the compounds with the general formula (Il) and (ill)
is carried out in the presence of an organic solvent such as an alkyl ether,
particularly diethyl ether, or a cycloalkyl ether, particularly tetrahydrofurane or
dioxane, a halogenated organic hydrocarbon, particularly methylene chioride or
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The reaction preferably is carried out in the presence of a suitable inorganic
5 base such as hydroxides and carbonates of alkali metals, or in the presence of an
organic base, particularly triethylamine or pyridine.

The most suitable reaction temperatures range from 0 ° C to room
temperature, and the reaction time is between 5 minutes and 24 hours.

10
The resulting sulphonamide can be isolated by evaporating the solvent,
adding water and eventually adjusting the pH so that it is obtained as a solid that
can be isolated by filtration; or it can be extracted by a solvent immiscible with water
such as chloroform and purified by chromatography or recrystaliisation from a
15 suitable solvent.

The compounds with the general formula (Il) are commercially available or
can be prepared according to standard methods or by methods analogous to those
described in the literature [E.E. Gilbert, Synthesis, 1969, 1, 3] and the compounds

20 with the general formula (lif) can be prepared according to standard methods or by
methods analogous to those described in the literature [J.E. Macor, R. Post and K.
Ryan, Synt Comm., 1993, 23, 1, 65-72.; J. Guillaume, C. Dumont, J. Laurent and N.
Nédélec, Eur. J. Med. Chem., 1987, 22, 33-43; M.L. Saccarello, R. Stradi,
Synthesis, 1979, 727].

25
METHOD B

The compounds with the general formula (1), wherein Ry, Ry, Ry, n and A

have the meanings indicated above and Rj; represents a C,;-C; alkyl, can be

30 prepared by alkylation of a compound with the general formula (1), wherein Ry, R,,

R4, n and A have the meanings indicated above and R; represents an atom of
hydrogen, with an alkyl halide or a dialkyl sulphate.

The reaction preferably is carried out in the presence of a suitable base such

35 as hydroxides and carbonates of alkali metals, metal hydrides, alkoxides such as
sodium methoxide or potassium tert-butoxide, organometallic compounds such as

butyl lithium or tert-butyl lithium, in the presence of an organic solvent such as an

alkyl ether, particularly diethyl ether, or a cycloalkyl ether, particularly
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tetrahydrofurane or dioxane, a hydrocarbon, particularly toluene, an alcohol,

particularly methanol or ethanol, an aprotic dipolar solvent, particularly acetonitrile,

pyridine or dimethylformamide, or any other suitable solvent. The most suitable

temperatures are between 0 ° C and the boiling point of the solvent, and reaction
5 times are between 1 and 24 hours.

The resulting sulphonamide can be isolated by concentrating the filtrate at
reduced pressure, adding water and eventually adjusting the pH so that it is
obtained as a solid that can be isolated by filtration, or it can be extracted with a

10 solvent immiscible with water such as chloroform and purified by chromatography or
recrystallisation from a suitable solvent.

METHOD C

15 By condensation of a compound with the general formula (1) wherein Ry, R,
and A have the meanings indicated above, n=0 and R; represents an atom of
hydrogen, with a suitably substituted 4-piperidone the corresponding compound is
obtained with the general formula (I) wherein R;, R;, and A have the meanings
indicated above, n=0 and R, represents a suitably substituted 1,2,3,6-

20 tetrahydropyridine-4-yl radical.

The reaction can take place in both an acid and a basic medium, in a
suitable solvent at temperatures between 25 and 150° C.

25 Suitable basic conditions include inorganic bases such as sodium or
potassium hydroxide, or organic bases such as pyrrolidine or triethylamine in
solvents such as methanol or ethanol. Preferably, solutions of sodium methoxide in
methanol at reflux. Reaction times range from 1 to 48 hours.

30 Suitable acidic conditions include hydrochloric acid in ethanol or
trifluoroacetic acid in acetic acid at temperatures between 50 and 100° C and
reaction times ranging from 1 to 48 hours.

The resulting sulphonamide can be isolated by dilution in water, eventually

35 adjusting the pH, to obtain it as a solid that can be isolated by filtration; or it can be

extracted with a solvent immiscibie with water such as chloroform and purified by
chromatography or by recrystallisation from a suitable solvent.
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The compounds with the general formula (1) wherein R;, R;, and A have the
meanings indicated above, n=0 and R; represents an atom of hydrogen, can be
prepared according to the method A from a 5-aminoindole.

METHOD D

The compounds with the general formula (l) wherein Ry, Rs, and A have the
meanings indicated above, n=0 and R, represents a suitably substituted 4-
piperidinyl radical, can be prepared by reducing a compound with the general
formula (1) wherein Ry, Rs, and A have the meanings indicated above, n=0 and R,
represents a suitably substituted 1,2,3,6-tetrahydropyridin-4-yl radical prepared
according to the method C.

Hydrogenation takes place with the aid of a metallic catalyst such as
palladium, platinum or rhodium on a support such as carbon, aluminum oxide or
barium sulphate, preferably palladium over carbon, with an initial hydrogen pressure
of between 1 and 10 atmospheres, preferably between 2 and 5 atmospheres, in a
solvent such as methanol or ethanol. The reaction time ranges from 1 hour to 3
days.

The resulting sulphonamide can be isolated by filtering the catalyst and
concentrating the filtrate at reduced pressure. The product recovered can be used
as such or it can be purified by chromatography or by recrystallisation from a
suitable solvent.

METHOD E

The pharmacologically acceptable salts of compounds with the general
formula () can be conventionally prepared by reaction with a mineral acid, such as
hydrochloric, hydrobromic, phosphoric, sulphuric, nitric acids or with organic acids
such as citric, maleic, fumaric, tartaric acids or their derivatives, p-toluensulphonic
acid, methansulphonic acid, etc., in a suitable solvent such as methanol, ethanol,
ethyl ether, ethyl acetate, acetonitrile or acetone and obtained with the usual
techniques of precipitation or crystallisation of the corresponding salts.

During any of the synthesis sequences described, or in the preparation of the
sintones used it may be necessary and/or desirable to protect sensitive or reactive
groups in some of the molecules employed. This can be performed by means of
conventional protective groups such as those described in the literature [Protective
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groups in Organic Chemistry, ed J. F.W. McOmie, Plenum Press, 1973; T.W.

Greene & P.G.M. Wuts, Protective Groups in Organic Chemistry, John Wiley &

sons, 1991]. The protective groups can be removed in a suitable latter stage by

known methods.

The invention provides pharmaceutical compositions that comprise, in
addition to an acceptable pharmaceutical excipient, at least one compound with the
general formula (1) or one of its physiologically acceptable salts. The invention also
relates to the use of a compound with the general formula (l) and its physiologically

10 acceptable salts in the preparation of a medicament having serotonin SHTs receptor
antagonistic activity, useful for preventing or treating various disorders of the Central
Nervous System, and particularly anxiety, depression, cognitive memory disorders
and senile dementia processes, and other dementias in which predominates a
cognition deficit, psychosis, infantiie hyperkinesia (ADHD, attention deficit /

15 hyperactivity disorder) and other disorders mediated by the serotonin 5-HT¢ receptor
in mammals, including man.

The following examples show the preparation of novel compounds
according to the invention. Also described is the affinity for the serotonin 5HT,
20 receptor, as well as galenic formulae applicable to the compounds object of the
invention. The examples provided below are given for purposes of illustration only
and should not restrict the scope of the invention in any way.

METHOD A
25
Example 7.- Preparation of N-[3-(2-dimethylaminoethyl)-1H-indol-5-yl]-5-
chloro-3-methyl-benzo[b]thiophene-2-sulphonamide.

To a solution of 3.05 g (15 mMol) of 5-amino-3-(2-dimethylaminoethyl)-1H-

30 indole in 100 ml of pyridine is added dropwise at room temperature a solution of
4.21 g (15 mMol) of 5-chloro-3-methyl-benzo[b]thiophene-2-sulphonyl chloride in 20

ml of pyridine. The reaction mixture is stirred at room temperature for 20 hours. It is

then evaporated to dryness, slightly alkalinised with diluted ammonia and dissolved

in ethyl acetate. The organic phase is washed with water and a saturated solution of

35 sodium bicarbonate, separated and dried with anhydrous sodium sulphate. The
organic solution is evaporated to dryness and the resulting solid is repeatedly
washed with ethyl ether, to yield 5.5 g (82%) of N-[3-(2-dimethylaminoethyi)-1H-
indol-5-yi]-5-chloro-3-methyl-benzo[b]thiophene-2-sulphonamide as a solid with m.p.
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= 226-227° C.
METHOD B

5 Example 26.- Preparation of N-[3-(2-diethylaminoethyl)-1H-indol-5-yl]-N-
ethyl-naphthalene-2-sulphonamide.

To a mixture of 285 mg (0.7 mMol) of N-[3-(2-diethylaminoethy!)-1H-indol-

5-yllnaphthalene-2-sulphonamide (example 17) and 80 mg (0,7 mMol) of potassium

10 t-butoxide in 3 ml of DMSO are stirred for 30 minutes at room temperature. Then

105 mg (0.7 mMol) of ethyl iodide are added and the solution is left with stirring for 3

hours. Water is added and the solution is extracted with ethyl acetate. The organic

solution is evaporated to dryness and the resulting crude is purified by

chromatography on silica gel, using as an eluent mixtures of methylene

15 chloride/methanol/ammonia, yielding N-[3-(2-diethylaminoethyl)-1H-indol-5-yl]-N-
ethyl-naphthalene-2-sulphonamide as a solid with m.p. = 49-50° C.

METHOD C

20 Example 18.- Preparation of N-[3-(1-methyl-1,2,3,6-tetrahydropyridin-4-yi)-
1H-indol-5-yllnaphthalene-1-sulphonamide.

To a solution of 712 mg (13.2 mMol) of sodium methoxide in 100 ml of
methanol, 850 mg (2.64 mMol) of N-[1H-indol-5-yllnaphthalene-1-sulphonamide are
25 added, followed by 596 mg (5.28 mMol) of 1-methyl-4-piperidone and the resulting
solution is heated to reflux for 48 hours. The reaction mixture is concentrated at
reduced pressure and the residue obtained is purified by chromatography over silica
gel, using as an eluent mixtures of methylene chloride/methanol/ammonia, to yield
573 mg (52%) of N-[3-(1-methyl-1,2,3,6-tetrahydropyridin-4-yf)-1H-indol-5-
30 yllnaphthalene-1-sulphonamide as a solid with m.p. = 244-245° C.

METHOD D

Example 12.- Preparation of N-[3-(1-methyl-piperidin-4-yi)-1H-indol-5-
35 yllnaphthalene-1-sulphonamide.

To a solution of 417 mg (1 mMol) of N-[3-(1-methyl-1,2,3,6-
tetrahydropyridin-4-yl)-1H-indol-5-yilnaphthalene-1-sulphonamide in 50 ml of
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, 1C 4

methanol, 100 mg of 5% palladium on carbon are added. The mixture is
hydrogenated at room temperature at an initial hydrogen pressure of 3 atmospheres
for 20 hours. The reaction mixture is filtered and the filtrate is concentrated at
reduced pressure to provide a crude that is slurried in ethyl ether, yielding 272 mg

5 (65%) of N-[3-(1-methyl-piperidin-4-yl)-1H-indol-5-yl]naphthalene-1-sulphonamide
as a solid with m.p.= 254-256° C

METHOD E

10 Example 3.- Preparation of N-[3-(2-diethylaminoethyl)-1H-indol-5-
yllnaphthalene-1-sulphonamide hydrochloride.

1.05 g (2.5 mMol) of N-[3-(2-diethylaminoethyl)-1H-indol-5-yljnaphthalene-

1-sulphonamide (example 2) are dissolved in 10 mi of ethanol, and 0.6 ml of a 4.2 N

15 solution of hydrochloric acid in ethanol are added. It is allowed to crystallise at room

temperature. N-[3-(2-diethylaminoethyl)-1H-indol-5-yljnaphthalene-1-sulphonamide
hydrochloride is obtained as a solid with m.p.= 255-257° C.

The melting point and spectroscopic data for identifying some of the
20 compounds object of the present invention are shown in the following table:
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BIOLOGICAL ASSAYS
BINDING TO SEROTONIN RECEPTOR 5HTg

Cell membranes of HEK-293 cells expressing the recombinant human 5HTg
receptor were supplied by Receptor Biology. In said membranes the receptor
concentration is 2.18 pmol/mg protein and the protein concentration is 9.17 mg/ml. The
experimental protocol follows the method of B. L. Roth et al. [B. L. Roth, S. C. Craigo,
M. S. Choudhary, A. Uluer, F. J. Monsma, Y. Shen, H. Y. Meltzer, D. R. Sibley: Binding
of Typical and Atypical Antipsychotic Agents to 5-Hydroxytryptamine-6 and
Hydroxytriptamine-7 Receptors. The Journal of Pharmacology and Experimental
Therapeutics, 1994, 268, 1403] with slight changes. The commercial membrane is
diluted (1:40 dilution) with the binding buffer: 50 mM Tris-HCI, 10 mM MgCl, 0.5 mM
EDTA (pH 7.4). The radioligand used is [*H}-LSD at a concentration of 2.7 nM with a
final volume of 200 pl. incubation is initiated by adding 100 pl of membrane
suspension, (~ 22.9 yg membrane protein), and is prolonged for 60 minutes at a
temperature of 37° C. The incubation is ended by fast filtration in a Brandel Cell
Harvester through fiber glass filters made by Schleicher & Schuell GF 3362 pretreated
with a solution of polyethylenimine at 0.5 %. The filters are washed three times with
three milliliters of buffer Tris-HCI 50 mM pH 7.4. The filters are transferred to flasks and
5 ml of Ecoscint H liquid scintillation cocktail are added to each flask. The flasks are
allowed to reach equilibrium for several hours before counting with a Wallac
Winspectral 1414 scintillation counter. Non-specific binding is determined in the
presence of 100 uM of serotonin. Tests were made in triplicate. The inhibition
constants (K;, nM) were calculated by non-linear regression analysis using the program
EBDA/LIGAND [Munson and Rodbard, Analytical Biochemistry, 1980, 107, 220). The
following table shows binding results for some of the compounds object of the present
invention.
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5 Example % Inhibition Ki (nM)
10* M
1 98.1+4.0 0.28
10 3 96.6 £5.2 3.5
4 96.2+0.6 9.3
5 101.2+0.1 1.0
6 976+1.8 8.7
| 7 103.0£7.9 0.13
15 8 945+7.0 0.76
9 96.8+3.7 2.2
11 101.3 0.98
13 98.3 47
14 95.7+ 34 24.3
20 15 974+0.8 6.8
16 94.4+86 21.2
17 102.0 5.3
25 The daily posology in human medicine are between 1 milligram and 500

milligrams of product, which can be given in one or more administrations. The
{ compositions are prepared in forms compatible with the route of administration used, such
as tablets, sugar-coated pills, capsules, suppositories, solutions or suspensions. These
compositions are prepared by known methods and comprise between 1 and 60% by
30 weight of the active ingredient (compound with the general formula I) and 40 to 99% by
weight of a suitable pharmaceutical excipient compatible with the active ingredient and the
physical form of the composition used. By way of example, the formula of a tablet
containing a product of the invention is shown.

35 Example of formula per tablet:
Example 1 5mg
Lactose 60 mg
Crystalline cellulose 25mg
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K 90 Povidone 5mg

Pregelatinised starch 3mg

Colloidal silicon dioxide 1mg

Magnesium stearate 1 mg

5 Total weight per tablet 100 mg
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1. A sulphonamide derivative with the general formula (1)
5
f3 (CH,)7™R,
A\s N \
N\

o// o

10 N\
R1
)

15 wherein

A represents a substituent selected from among:

X (CH) X CHZCH— X
z

z
X

: Q.. O

Y

30
R, represents hydrogen, a C,4-C, alkyl radical or a benzyl radical;
n represents 0, 1, 2, 3 or 4;
R, represents -NR;R5 or a group with formula:

35
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wherein the dotted line represents an optional chemical bond,;

Rs, Ry y Rs independently represent hydrogen or a C4-C, alkyl;
X, Y and Z independently represent hydrogen, fluorine, chlorine, bromine, a Cs-C,4
10  alkyl, a C;-C, alkoxy, a C4-C, alkylthio, trifluoromethyl, cyano, nitro and —NR4Rs;
W represents a bond between the two rings, CH,, O, S and NRy;
m represents 0, 1, 2, 3 or 4;
with the proviso that when m = 0, A is a substituted phenyl;
or one of its physiologically acceptable salts.
15
2. A compound, according to claim 1, selected from among the following group:
[2] N-[3-(2-diethylaminoethyl)-1H-indol-5-ylJnaphthalene-1-sulphonamide.
[3] N-[3-(2-diethylaminoethyl)-1H-indol-5-yllnaphthalene-1-sulphonamide
hydrochloride.
20 [4] N-[3-(2-diethylaminoethyl)-1H-indol-5-yl]-3,5-dichlorobenzenesulphonamide.
[5] N-[3-(2-diethylaminoethyl)-1H-indol-5-yl]-4-phenylbenzenesulphonamide.
8] N-[3-(2-dimethylaminoethyl)-1H-indol-5-yl]naphthalene-1-sulphonamide.
[12] N-[3-(1-methylpiperidin-4-yl)-1H-indol-5-yllnaphthalene-1-sulphonamide.
[13] N-[3-(1-methylpiperidin-4-yl)-1H-indol-5-yllnaphthaiene-1-sulphonamide
25  hydrochloride.
[15] N-[3-(1-methylpiperidin-4-yl)-1H-indol-5-yl]-4-phenylbenzenesulphonamide.
[17] N-[3-(2-diethylaminoethyl)-1H-indol-5-ylJnaphthalene-2-sulphonamide.
[18] N-[3-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)-1H-indol-5-ylJnaphthalene-1-
sulphonamide.
30  [23] N-[3-(2-dimethylaminoethyl)-1H-indol-5-yl]-5-chloronaphthalene-2-sulphonamide.
[24] N-[3-(2-dimethylaminoethyl)-1H-indol-5-yl]-4-phenoxybenzenesulphonamide.
[25] N-[3-(2-dimethylaminoethyl)-1H-indol-5-yl]-4-phenylbenzenesulphonamide.
[26] N-[3-(2-diethylaminoethyl)-1H-indol-5-yl]-N-ethyl-naphthalene-2-sulphonamide.
[28] N-{3-[2-(morpholin-4-yl)ethyl]-1H-indol-5-yl}naphthalene-1-sulphonamide.
35  [29] N-[3-(2-diethylaminoethyl)-1H-indol-5-yllnaphthalene-2-sulphonamide.
[31] N-[3-(2-dipropylaminoethyl)-1H-indol-5-ylJnaphthalene-1-sulphonamide.
[34] N-[3-(2-dibutylaminoethyl)-1H-indol-5-ylJnaphthalene-1-sulphonamide.
[35] N-[3-(2-diethylaminoethyl)-1H-indol-5-yl]-5-chloronaphthalene-1-sulphonamide.
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3. Process for preparing a sulphonamide derivative with the general formula (1),

according to claim 1, characterised by making react a compound with the general

formula (11}, or one of its suitably protected derivatives,

20 O\\S//O
A7 X

(I1)
25 wherein A has the meaning indicated previously in the general formula () of claim 1,
and X is a suitable leaving group including an halogen atom, particularly chlorine;
with a 5-aminoindole with the general formula (lll), or one of its suitably protected
derivatives;



20 three mlliliters of buffer Tris-HCI 50 mMMpH 7.4. The filters are
transferred to flasks and 5 m of Ecoscint HIliquid scintillation cocktail
are added to each flask. The flasks are allowed to reach equilibriumfor
several hours before counting with a Wallac Wnspectral 1414 scintillation
counter. Non-specific binding is detergsned in the presence of 100 pM of
serotonin. Tests were nmade in triplicate. The inhibition 25 constants (K,
nM were cal cul ated by non-linear regression analysis using the program
EBDA/ LI GAND [ Munson and Rodbard, Anal ytical Biochem stry, 1980, 107, 220].
The follow ng table shows bi ngug ng results Egr_s%rre of the conmpounds obj ect
of the present invention. 30 35 30 Table 5 16“1 20 Exanmple % I nhibition K;
(nM 10$ M 198.1 4.00.28 3968 3 6.2 0.69.3 5101.20.11.0 697.6

1.88.7 7103.07.90. 13 894.57.10. 76 72.2 11101.30.98 1398.34.7
2 17102.05.3 25 The daily

996. 8
1495. 735424.3 1597.4 0.86.8 1694 62
posol ogy in human nedi cine are betwseh 1 ?‘Q l1igramand 500 mlligrans of
product, which can be given in one or nore\ adm ni strations. The

conpositions are prepared in forns conpatiBre with the route of

adm ni stration used, such as tablets, sugar-coated pills, capsules,

supposi tories, solutions or suspensions,,fhese conpositions are prepared by
known met hods and conprise between 1 ang 250% by 30 wei ght of the active

i ngredilént (conpound with the general formula |) and 40 to 99% by wei ght of
a suit abl e wheaginac RUtRLaMd RXhaw ietmeifgst inbicatediabbvé irethagdeneeal iforgrubad (I pnt
and the p%Yéliaf?]‘?H' formof the conmposition used. By way of exanple, the
formula of ‘a tablet containing a product of tdhe i nvention i.s_shown ?5
Exanpl e of T GFIRII Y PRIAIN: el earrespRasipg suPhsnamgide, 206 (3Rliogainyg s @3PS fq ne
cel | ul ose 2émove 8lkenkudI tiRopiotkentiee Graups fildmeidel ati ni sed starch 3 ng Col | oi dal
silicopgdioxide 1 ng Magnesiumstearate 1 ng 5 Total weight per tablet 100
ng 32 ALMS 1. A sul phonam de derivativ ith the general fqrnul ) 5 10
(D) °15 whorler n RS dBo AN astphaem o Sratild SrtChE e Bends b\

/ CH=CH 20 XceBdeQ tRclaimph, edentis Ryd-08em ard Shaga the kganingdiinditated abotsenzyl

radical; fh £i8i% €S8 R, %Ferésen?s ad, X, ﬁkyl,%ﬂafa@%ri@é@ﬁ?%akﬁ@f%’éc@é f?mgbw with
erelLn e 0] e

formula: 35.:.R -N - C-NV = 33 5 d i pe
¢ opr esont o MR 5 eadiar oRuIA Qs MBI R e Rk PRUE SRR 1S ElcAed
hydr ogéf orbaveon-aimal lapd; Raxepresantd an atame)d dxdreaenywithepn akgimalidg @r dighl
fluorine, eblpatene, bromne, a Cl-C4 10 alkyl, a Cl-C4 al koxy, a Cl-C4
al kylthio, trifluoromethyl, cyano, nitro and - NRAR5;

5. Process for preparing a sulphonamide derivative with the general formula (1),
according to claim 1, wherein R;, R3, and A have the meanings indicated above in

25 claim 1, n=0 and R, represents a 1,2,3,6-tetrahydropyridin-4-yl radical substituted in
position 1 with an R, radical, characterised by making react a compound with the
general formula (1), wherein R4, R3, and A have the meanings indicated above in claim
1, n=0 and R, represents an atom of hydrogen, with a 4-piperidone substituted in
position 1 with an R, radical.

30
6. Process for preparing a sulphonamide derivative with the general formula (I),
according to claim 1, wherein Ry, R;, and A have the meanings indicated above in
claim 1, n=0 and R; represents a 4-piperidinyl radical substituted in position 1 with an
R, radical, by reduction of a compound with the general formula (1) wherein R4, Rs, and

35 A have the meanings indicated above in claim 1, n=0 and R, represents a 1,2,3,6-
tetrahydropyridin-4-y! radical substituted in position 1 with an R, radical.

7. Process for preparation of physiologically acceptable salts of the compounds



Wrepresents a bond between the two rings, CH2, 0, S and NR4; mrepresents
0O, 1, 2, 3 or 4, with the proviso that when m= 0, Ais a substituted
phenyl; or one of its physiologically acceptable salts. 15 2. A conpound,
according to claim1, selected fromanong the follow ng group: [2]

N[ 3-(2-di et hyl am noet hyl ) - 1H-i ndol - 5- 34 ] napht hal ene-1| - sul phonam de. [ 3]

N-[ 3- (2-di et hyl am noet hyl )-1 Hindol -5-yl | napht hal ene-1 -sul phonam de

hydr ochl ori de. 20 [4] N-[3-(2-diethylam noethyl)-1

H-i ndol - 5- wilh )& -genetdl doohgaz@nexgbstgnderiai@m 1] Spnsisting in making react a

N-[ 3- (2- di edoiyorit gt e heddral f@ltd¢ Igb\]lth“a PhesYsl BEBZEMSS WrddHid aRiddR. a [g}

N-[ 3-(2-di rret hyl a get hyl)-1 H-i ndol yl ] napht hal ene-1 - sul phonam de. [1
N-[3-(1- rret %F QFBE n-4-yl)-1H i ndol - 5-yl ] napht hal ene- 1- sul phonam de.
[13] N-[3-(1-nethyl pi peridin-4-yl)-1Hindol -5-yl] napht hal ene- 1- sul phonam de
ﬁl—5[ gyf(jrl(SCNEDH dQ?ha{rﬂqgl'eutlcal compositions, characterlsed in that they contain, |r|1 addition to

- eridin y e.
ML S P Pall et BShemeV b OIS RRRAEI AN ROCRALAC,
[18] N[ 3 (Qmml@ iy or one of is Bysist Mﬁéﬁ?ﬁﬂ*@bﬁ@ GED ypgar@ng_t@ GabMS B%Tﬂld]?napht ha
| ene-1- sul phonam de. 30 [ 23]
N[22 (2 di et | B deborig' 15 Wi ' or® pFbVeREGN A" WA &r silaglyonam
N[ 3- (20di rePFSASian: reePiiye ) memonnh diserdsrs 1andsssiie rismartiazeeessep hith rihge .
[ 25] N-[ 3- (dentbnties yHesariancsinttph ) deditlt iis gaddomindnt, - geyphesiy, | ibfantienegidriihesiam de.
I[-I-2i6]ndl(;ll_ [ 3- (W %i hﬁéﬂn Qﬁ N%}%pnq’acélwty F'S%’ﬁén?” other fjbsg ders mediated by the
N-{3-[ 2- ( noYSpAeN N TVFF tﬁ&WF“@“mﬁﬁmHEF HEVP?%aphthalene 1- sul phonani de. 35
[29] N-[3-(2-diethylam noethyl)-1 Hindol-5-yl]naphthal ene-2-sul phonam de.
[31] N-+l53- (i@ di py 'aamlé}%{at%a dérN‘a'th@Q/hh ﬁweyg%dr{é%}%r*ﬁﬂh@n?- 1- sul phonani de.
[34] N-[3-(2-di butylam noethyl)-1 Hindol-5-yT]naphthal ene-1 -sul phonan de.
[ 35]
N-[ 3-(2-di et hyl am noet hyl ) - 1Hi ndol - 5 yl]-5- chloronaphthalene | - sul phonam de
. 34 [36] (CH,)—
N-[ 3-(2-di et hyl am noet hyl ) -1H m@oINS- ans- p- styrenesul phonam de. [ 37]
N[ 3- (4 met hyl pi perazin-1 yI)rre);Ss(
H i ndol205-y| ] -trans- p- styrenesu¢phdhan 40]
N-{3-[2-(norpholin-4-yl)ethyl]-1 Hindot5-y \} napht hal ene- 2- sul phonam de.
[41] N-[3-(4-nethyl pi perazin-1-yl)nmethyl -
Hindol - 5-yl ] - a-t ol uenesul phonanm de. 5 [42]
N-[ 3- (3-di et hyl am nopropyl ) - 1H i ndol - 5-yl ] napht hal ene- 2- sul phonam de. [45]
N-{3-[2-(pyrrolidin-1-yl)ethyl]-1 Hinddl)5-yl}naphthal ene-1-sul phonam de.
[46] Nog3-[ 2- (pyrrol idin-1-yl)ethyl]-1
H i ndol - 5-yl Rht hal ene- 2- sul phonam de. [47]
N-[ 3- (2-di Y %M ani noet hyl ) - 1H i ndol - 5-yl ] napht hal ene- 2- sul phonami de. [ 48]
N-[ 3- ( 2- di rfetchydsentset bsfitdent selected from among:
H- i ndol - 5-yl ] - 5- chl or onapht hal ene- 1- sul phonani de. 10 [49]
N-[ 3- (2-di met hyl am nogt hyl ) - F#LgdoIXS-yI]n? hﬁﬁalene sulpho&anlde [ 51]
N-{3-[ 2- (nor phol i n- 4- ykRe TR i n ? phenyl béRzent¥ phonam de.
[52] N3P3- (4- et hyl ik i n-1-yl) e
H- i ndol - 5-yl ] napht hal & 2- sul phonam [ 53]

N-[ 3- (4- et hyl pi perazen-1-yl)ethyl-1%Hindol -5-yl]-5-chl oronapht hal ene- 1-

sul phonam de. 15 3. Process fxr preparing a sul phonam de derivative with the
general fornula (), accordipgto claiml, characterised by nmaking react a
conpound with the general fo a (1), or exgf its suitably protected
derivaggves, 20 (I1) 25 where® A has the ng gWi ndi cated previously in
the general formula (1) of claim1lcHane—X is~qsditagble | eaving group

i ncl udi ng an hal ogen at om pa arly chlorine; 8 5-am noindole with

the general formula (111), or of its suitably p st ed derivatives; 35
H5 10 wherein n, Rl, R2 and ®8 pave the neani ngs indjcated above in the
general formula (1) of claiml;, in order to obtain the correspondi ng

sul phonam de, and optionally it is possible to renove eventually the
protective groups fromit. 15 4. Process for preparing a sul phonam de
derivative with the general forrmula (1), according to claim1, wherein R1,
R2, R4, n and A have the neanings indicated above in claim1l1l, and R3
represents a Cl-C4 al kyl, characterised by naking react a conmpound wth the
general formula (1), wherein Rl, R2, R4, n and A have the neanings indicated
20 above in claim1l, and R3 represents an atom of hydrogen, wi th an al kyl
hal i de or dial kyl sul phate. 5. Process for preparing a sul phonam de

o —



according to claim1l1, wherein RL, R3, and A have the neani ngs indicated
above in claiml1l, n=0 and R2 represents a 4-piperidinyl radical substituted
in position 1 with an Rl radical, by reduction of a conpound with the
general fornmula (1) wherein R1, R3, and 35 A have the neanings indicated
above in claiml1, n=0 and R2 represent3y a 1,2, 3,6- tetrahydropyrid in-4-yl
radi cal substituted in position 1 with an Rl radical. 7. Process for
preparation of physiologically acceptable salts of the conmpounds 36 with the
general fornmula (1), according to claim1, consisting in making react a
conpound with the general formula (1) with a mneral acid or an organic acid

ina suitable solyent, 5 8. Pharmaceuti cal conpositions, characterised in
that they %oﬁefpé??‘ﬁn\{? Hydiagﬁ’rf'iaoﬁ'@bgﬁyll{@é'ﬁﬂaﬂr r?;tieé‘&wir@g'fz?ly accept abl e

exci pi ent sn reprebets 0, bnd Tompound with the general fornmula (1) or one of
i ts physi oRg@dpraddnts 2QRERE &4 grovglvith. fos@gr ding to clainms 1 and 2. 9.
Conmpound according to claim 1l for prevention or treatnent of anxiety, 10
depression, cognitive nmenory disorders and senil e denentia processes and
ot her denentias/ whare a cogAitinon defic\t is pre nant, /psychosi £;
infantile hypehnki nedi& » ( D, Attefti oy O&fi peTHcti vPt y ¥ sofder)
and ot her di sor medi at e t he otonin 5 Q rece in l's,

i ncluding man. 15 10. Use of a sul phonam de derivatige with the general

formuld0(1), 20 (1) wher ei n represents.a substituent selected from
anong: (CH2)m a " CH= 30 _35/377R, rep hydr , a Cl- al kyl
radi cal or a bénzyN radical/ represents 1, 2, ory 4; 5/RZ\represents

-NRAR5 or a gi'qup With foMrul a: D N \ grein the
dotted |line represents an optt+onal chem bond; R ﬁs R4y RS !

i ndependent |y represent hydrogen or a Cl-C4 alkyl; X, ® and Z independently
represeat hydrogen, fluorine, chlorine, bromne, a Cl-C4 20 alkyl, a Cl-C4

al koxy, a Cl1-C4 al kylthio, trifluoromethyl, cyang, nitro and -NR4R5;, W
repr esentswéeﬁﬂh@‘eﬁé’ﬁ\ﬁgéﬂef%e?%s i ﬁaté?"}/atﬂf"x‘é?P@”gnd NR4; mrepresents 0,
1, 2, 3 or4; or one of its physiologically acceptable salts, 25 in the
prepar at i oR, a}, PRIPALESERMlY tPre R WPAbHEWO0PA CLIGaIkyNg anxi ety, depression,
cognitive ge:?)rf{ ?ﬁﬁ{ederf and sen | e dcﬁ_mantlﬂa\ rQCESSES at?r}d ot her&d ntias
where a c ﬁ i 1'% PENFeNTY TSPERERT REPIChNHORBE STOTTR P 1Y) Sar%i nesi a
( ADHD, 21t t 8l arf1-Ghedlkaivt a Crttyuditydibio Viflugromietian deveno arido entieNRdRsor der s
medi at ed bw tdpeesefit0d BONNbSWIER the BRAMgRI CHY, OBSBRENR, ncl uding man. R 30
m represents 0, 1, 2, 3 or 4;
or one of its physiologically acceptable salts,

25 in the preparation of a medicament for preventing or treating anxiety, depression,
cognitive memory disorders and senile dementia processes and other dementias where
a cognition deficit is predominant, psychosis, infantile hyperkinesia (ADHD, attention
deficit / hyperactivity disorder) and other disorders mediated by the serotonin 5-HTs
receptor in mammals, including man.
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