;e3e L64T, WO 02/083666 PCT/ EP02/02093 1 SUBSTI TUTED

BENZG:URAN-Z CARBOXAM DES DERI VATI VES The invention relates to substituted- m)
benzof ur hoxam des of the formula I 5 O {CH2) n~N~ /I R I

N H 10 |Mf/@%%ou s H OH QOA CN, |, COR3 or CHZRS, ]()3%%%%)22/&(@

am no, hydroxyl, cyano, -C(=NR4)-N(R4)2, Het, unsubstituted or

A-substituted cycl oal kyl having from 3 to 10 15 carbon atons, or unbranched

or branched al kyI having from 1 to 10 carbon atons, with the proviso that

at | east one g_rou in the al ky grou§ has been replaced by an O or S

atom by a SHBSTIGLI (BENZQFUIRAN rGARBOGXAMIDES ﬂE%NA/TIMES hat at

. |l east one hydrogen atomin the al kyl group has 20 been replaced by Hal, OH)

Ar, Het, cycloalkyl having from3 to 10 carbon atons, N(R4)2, CN, COCR4
CON( R4) 2, NRAGERAVENHATEEIRES trRubshifured bynmuatzz-aarbmaes okthés H, A or
* R~, with the 8“8 ||s|o that, if R~ is amno, hydroxyl or cyano, R2 is H or
25 NR~-R2 togé Pals a three- to 7-nmenbered saturated heterocyclic ring, in
which) 5n addition, 1 or 2 Nand/or 1 or 2 S and/or 1Qor 2 O atons and/ or
one S(O m group, which may e u\st ed by A Hal, ¢ycloal kyl having from
CO

3 to 10 carbon atons, OR4, N2, CN / 2 NR4BOR4 and/ or
carbonyl 30 oxygen, = present N{ 2, 4 RIls Hor A
WO 112/ 083666 RCT/H 02083 2 Ais unbra x orObr anc al kyl havi ng
froml to 6 car ‘ A which at | east O e CH2 group‘may be iepl aced
by an Oor S atomor ¥y a N{—I:CH group, or at |least one H atom may be
replaced by F, 5 Ar is phenH, naphthyl or biphenyl, each of which is
unsubstq4g ut ed or monosubst it uted or pol ysubstituted by Hal ) z,
NO2, CN, 4,W (R4) 2) NRACOR4) NRACON( R4) 2, NR4802A Cdm MM lw
S(O)rrA Het turated, unsaturated or aromatic nonocyclic or DiC

10 heterocycIDc r adi calis Hi\OH,QDNGN $1§|oc¢jR3rorr(g-|5Fe~°nbers in whi®From 1
to 4 Nand/or_from1l to 4 S and/or from1 to e}l be present, and

the heterocydRic radi cd$ amigoJudFSHbsISH0; t@(’é\bR )CN@RJDBH uted or

NCRA) 2. N0z, oy 15 ool fubéﬁd%"f e REaGeRy RIS 45O oo,

SO02NR4 ﬁn S( O) mA and/ Orca(rbdsﬂDGfWﬁs be)(mancktl&ld orsbrianchid afiyl hawh? flomd 2, 3,
4 or 5, islor 2, 200Qis or 4) and their physiolo |caIIy

acceptable salts and sdP\ﬂQt%%Tbo'Sﬁtﬁm&rW%%Bmésoaﬂ‘@t at leapbare G
5,532,241. 25 Th d
€ mve;qtr le?ﬁ% éll?fl dgapﬁ?\%sq;eeﬁw'l%ﬁlléc&%drclg/x orgrigounads

haV|ng val uabl e proper hose € used for the
preparation of nmedi cameatom, biyta ®Hs0999mdp0®ﬂhy 4 1CC ploups orpdttittle of the
formula | and their SOéP éSIO| ogl y ac eptabl e salts ang sol vates are
vel | tol erated and havdTo¥sodbatat pgen atpm e fhe dsylgrade ht"=!$ey have

actions_on the central ?@%l w

si nul t #fkousl y have \%%’&r%ggaggé /%ZA %ég%é%gloélﬂg&%?v | ni ty to
5- HT~A receptors and a ‘Ketabonatorbis HI(RByEHkEOOR? lﬁ(DN('l@ JaNREROR n
particular, they are c 2 sel g 5-HT reuptake

i nhibitors (SSRIs). W@ﬂ’@ gﬁéﬁﬂ‘?@%‘ %UNE% ﬁphﬂ'ig&ﬂméhe bi ndi ng of
tritiated serF@?tonlnll 8 PRN AR ERTBRYiso il € :

Eur opean J. Pharmacol . glgg?\B}lZGVWMS 155)l Iqﬁgggl t:soén':ﬁﬁl Q%I‘S)fsxy?é]r DOPA
accunul ation in the st rdyanOrrRaijl @r 5- HTP accumul ation in N. raphe occur
(Seyfried et 2 Eur ogean,, J 19 0,, 3 corrpounds
of the 2%r nul IRand t Qg?thfb'spzﬁ PST%@T@%‘F@%@E@%?&@*@%@QV I¥d sol vates
are therefore suitabl e fRfiis ¥mRAL irrgaddivien] NafF e aRbifori106r 2Btarktyee! opni ¢
agents. They are |ikew se sui table for the prophyl axi s and conbati ng of the

consequences of cerebra O atomscandiar Pag SiPax GEour véieh )\’laYShﬁ:ﬁUlaQiltlé'ﬁ.GFjokes

7o obtained using synadboRotiEl HbdidFhdling ABr bR aftfs. ORE 11 on
Neur opsychophar macol ogyNES93 CN, CORDREICONIR'S,, NRﬁmDR ahd/orl@‘aﬁﬁn ated ex
"vivo in nouse brain tissue by the Wal dmej er met hod (Eur opean J. Pharmacol .

1977, 44y 387-92). oxygen, may be present,

R s OH, OA or N(R') RAATAH VA

R* is Hor A,
*159159*



The 5-HT~A agonistic action is detected in vitro by, for exanple, the
5-HT~A 20 (serotonin) binding test as described by Matzen et al., J. Med.
Chem 20 149-57, in particular on page 1156 with o Eur.
J. Pharngggwﬁanfé87 140, 143-155. Thg agoni sm of the subg?gnggg&ﬁﬁ;th
5-HT~A receptor can |likew se be 25 teSted by the GIPgammaS test as

descri bed by Newran-Tancredi et al. (Eur. J. Pharnmacol. 1996, 307, 107-11
). This test is carried out using nenbranes of cells which express 5-HI~A
receptors on their nmenbran

the G protei co;JpI ed H%Eeﬁia&\cngﬁ%'ifﬁg%@&@é{?'ﬁ@?%%%r ec,ggqﬁtcéagﬁwm st to

+ replacenent of GDP by @Tgmgnlnt\ﬁﬁicﬁ@t%%‘B@né@ﬂ?%ﬁodﬁmﬁb%e@eﬂfa@balﬁy This is

foll owed by dissociation of the Gorotein into ha-) beta-

gamma- subuni ts. Wer easandDRoriS atoya 0o by seGH=Clé grasp, Iw@t tsapgt ape & atom

radi oactively | abelled GIP, deriyvati e WO 02/ 083666 PCT/ EP02/ 02093

[ 35S5] GTPgamma5 | eads t Snay 9?(?@3??@ ?"rFr'eversi ble conmplex with the

al phasupuni t .ArThe amoung pRbnyI3RaKERTIGSHBIBReMALSACH 6f WhRRhdS UhsibsTutaaes can

t hus be used as an indi cat or” of receq?t or activation. After ingubation) the

nmenbr ane preparation c&fﬁﬁ@@@&@stm@e et pplysHbstitytegbinHat & GRGMN i 5

count ed. 5- Hr-r eupt ake il POOR A ORES AT P AR GON R R ng”

m crodi al ysi's, which ha\$R‘t$@£A @@Rf‘lmgﬂmoam)m,a (Trends in Pharmacol .
Sci.) 1990, 10 11, 116-121 ). GFE ysi ol o |caI solution is passed through a
probe i npl antBet i n rat '%ﬁaﬁaﬁ'é"at ¢ingafusa "t%ﬂ@@bﬂt@ﬂ“ﬁ@%m'%?ﬁg’iﬁwmrs from
the brajg during passa I %atlcy ths' oy, exanpl e,

t he con}%d;nt of 5-HT |anen X#‘E;t']gg%%gﬁ?ﬁ% fyorﬁum oﬁ?lﬁsg pr op%?'jtsi g‘nal to that
|hn t he gr I%_n ti ssui agg/vmerr\]lfngm ¢3sdN ahtiérrrfﬁtﬂm1Ganll054dSaandmrfD<|bmal BH O ance
O oot bl 1506 0B ey by yEA SR A 6o SRSl SraBbrab B ey o
conbi ned 5- HT~A agoni st ﬁ&g%ﬁ alfiSsti Sa conmpounds
of the formula I and thnéPr %L‘Rg(?oq‘%l?ségqeyedg@@ept ;;E‘[' %tﬁ l%l énd sol vat es
can be used as medi canefG(RHYi-Ae -[GE&' )ﬂy—wui(mlkyirOR‘AixN(lleNOg, CN,

ant i depggssive) antipsy «C p fa articular,

t hey caigbe enpl oyed fo&aﬁée pﬂi@&nw&g '&BSQWE‘ )ESle? @ér ng the
sub-types severe depre \4 r nxi ety states,
i ncl udi ng the sub- type:@%ﬁl gog't\lﬁagkSKWTr%Q?%ﬁ%@'%g@%@hom a,

obsessi ve- congal si ve diis&r, §rBr ¢rdCD) | obsessi ve conpul si ve spectrum

di sorders (OCSD), peC| f| C agm gty di sorders, social anxiety disorders,
acute stress.Wisorders, 8091 umati ¢ stress disorders or 30 generali sed
anxi ety disorgers, of qu‘cévzatrl c illnesses, such as psychosis,

schi zophreni a, schizoaffective psychosis or cyclothyma, Al zhei mer* s
di sease?0| ear®i ng di sori@és d) 2a8€rdependent nenory disorders, of cerebral

| Scham a, - of TEREToR oLt EePAP RS RSB 22, Tt "o hi gh bl ood

pressure, for the prophylaxis and therapy of cerebral ill nesses, such as

m grai ne, of acronegaly, hypogonadi % FJ{jcondar anmenor r hoea, prenenstrual
syndrone or uRERIEr cempausdszrp isgoseddn $(§n§3?o bai n, sleep disorders,

nar col epsy, bipolar illnesses, mania, denentia, addiction disorders, sexual
dysfunction, anorexia, eating disorders, obesity or fibronyalgia. The term
"pain" 28 takEhe invemtian haldl theyabiect of fipding, novel pamipoantshavimgomiuwabei n

properties, in particular those which can be used for the preparation of
medicaments.

It has been found that the compounds of the formula | and their
30 physiologically acceptable salts and solvates are well tolerated and have
valuable pharmacological properties since they have actions on the central

nervous system. Surprisingly, the compounds simultaneously have



10 states, such as diabetic neuropathy, nervous pain, central nervous and
body pain, enteralgia and cancerous pain, inflammtory pain, postoperative

pai n) chrpgsedasdk pain, sciatica, throat and neck pain, pepgpPhisadaches,
cluster headaches, chronic daily headgches, herpes neuralgla neur al gi a

after herpes, facial and oral neuralgia) pain syndrones of the nuscles and
15 fascia, phantom pain, anputation stunp pain, paraplegia, dental pain,
opi ate-resi stant pain) post operat ive pain, including after heart operations

and st ect oSk ity S EhEeiaehry aRRRARL Y Aot <! roke

pai n, angi na , ng pelvicrpain, cystitis
+ and orchi al gi mhntjttmgr\actimncmpe:’ctcum tMe;yiareroerrmmG! 8T pyagbriste andai n af ter

20 burns, injuries chemcal s a sunburn, and pain in connection
with bone i nj SRleEive %b%wﬁé%keo'ﬂ"h&ﬂt@ Z)S‘érlﬁl and their salts and sol vates

- are also suitable as internediates for the preparation of other nedi canment
active 25 ingredients, The invention relates to the conpounds of the
formul ad1 andCompobads opthesforimuia b'mihib(tmedﬂlmdlaglosftratcatddaécbtbhiuriigaad‘ss. The

i nvention al so relatestothe soI ate xanpl e rates or
al cohol ates, @0 'PH%%@!"B@H&S%H%S { %ﬁf‘e@%@rm@%a%zunds of

e o 2 g fake @"“"ﬁ"%‘f‘&eﬁ’}@?@ A%ﬁwﬁﬁ%ﬁf@zﬁ?gﬁ%ﬁﬁh°%?m

owi ng to thei andnrt WTFhabcmuulatlenme:eap}&)bowre(§eg:fr¢ad ébal. eEwopdamJ
nDnohydrates I h d t| co oun th aIc uch as,

for exanple, ?\‘)ﬁh@ﬁ 1%0 gqh Hol QUPHWWW%FP %1? dtﬂg e he
conpoungg of bﬁs%lél |Eblilyﬁﬁécer§ﬂ§9|et§wt'sran'ﬂaédl%téﬂ‘éréﬂﬁé’réfcﬂé sifgBledi ng to Caim

1 and to a process reparation of conpounds of the formula |I and
their salts amedioamertestive ingradients fosa@ntinypertanie pgantso mbeyade tkewise

f la I 1/

ot i med 1 O sitaplE R dhe buchuiads 2na Sdobiashalef e ool b pfetlaf T, 25,
20 or a salt pfaratie® [EOPEKkiIQceldls)f Slidhaastrbkes and WBichtaRschRasmid2 are as
defined in Caiml, or b) a corrpound of the formula IV 25 OHN~ ,R~ N1

\'Y~N~ IV 1/ OR2

15 In-vitro detection of 5-HT reuptake inhibition is obtained using synapto-
somal uptake inhibition (Wong et al., Neuropsychopharmacology 1993, 8,
22-33). This property is investigated ex vivo in mouse brain tissue by the
Waldmeier method (European J. Pharmacol. 1977, 46, 387-92).
The 5-HT4a agonistic action is detected in vitro by, for example, the 5-HT1a

20 (serotonin) binding test as described by Matzen et al., J. Med. Chem. 2000,
43, 1149-57, in particular on page 1156 with reference to Eur. J.
Pharmacol., 1987, 140, 143-155.

The agonism of the substances at the 5-HT 14 receptor can likewise be

25 tested by the GTPgammas test as described by Newman-Tancredi et al.
(Eur. J. Pharmacol. 1996, 307, 107-11). This test is carried out using
membranes of cells which express 5-HT4a receptors on their membrane.
The binding of a 5-HT 44 receptor agonist to the G-protein-coupled receptor
in these cell membranes results in replacement of GDP by GTP on the

30 alpha-subunit of the G-protein. This is followed by dissociation of the G-
protein into the alpha-, beta- and gamma-subunits. Whereas GTP is
hydrolysed, the non-hydrolysable, radioactively labelled GTP derivative



30 in which R and R2 are as defined in Claiml, is reacted with a conpound
of the formula V. WO 02/083666 | D 7 H2)n L V PCT/EP02/ 02093 5 i n which

Lis C, Roabsgés @ free or reactively functionally nodifped heup, and
D and n are as defined in Claim1, or,c) if desired one o?ét/ﬁg&rﬂgzd%al s D

R and/or R2 is converted into anothe? radical D, R and/or R2 by, for
exanpl e, cleaving an QA group to 10 forman OH group and/or converting a
CHO group into a CN group, and/or a resultant base of the formula | is

d i f i lts b h id he_i '
a1 56 rel at es It SIonECEBIBES Trdse ¥ welopRl Hiers bleledtPoRk itn,he dlbfon "and 10
. their physiolspgugp! The %ﬁm}t BPPESFI PGarAithS BbYRd &5 tHtScdIPRichiitBAGs act i ve

ingredients. The invention |ikewise rélates to the conpounds of the fornula
| accordi ng Zanttbushbeiuged aman indicater of faopptas agjivation. Afterdepubetian, sal t s or

o bi tore. A5 MaBran rdPeriiih ArhfiTRG s Bl It et ed b THR
exanpl & A ofindtiatiohltakdiufeBy ral9d fitfation) dpaene dolina@fragibacavigtiser . 25 The
radi cal A is unbranched or branched al kyl and has from1 to 6) prefe rably

1, 2, 3 or 4counteshrticular 1 or 2, carbon atons. Alkyl is therefore in
particular, for exanple, nethyl, furthernore ethyl, n-propyl, isopropyl, n
butyl, sec-butyl or tent-butyl, furthernore also pentyl, 1-, 2- or

3- et hyl but yI5-H3Oreliptake ibhbitioprcah dlsdibeeddtgtiddnwivo Using myicrodilysis, hexyl ,
1-, 2-, 3- or 4 net h_ybl pentyl, 1,1-, 1,2-, 13-, 2,2-, 2,3- or

3, 3- di net hy! BYhigh hasbegn desstibgd by Dihiara (bremsisanbtharmase). a9 4980t yi |

1- et hyl4pl- netihy liARC , als =2 0 .

15 o ety gABEE ) ApHiRlSgica Sk iR ed tarbudh ofBrone implanted,
repl aced by amré oairs. Thersolutionytake SpCléuyoransmitteto froat tHeelvatn dorngd at om

to be replaced by F. 5 The radical Ais therefore furtherpore, far exanple,
L i1 uor orret FSSAGRANG if BUFMERY Anabysest 0GP i SEPMP SRR GRPIRTIS

met hoxyet hyl 15-Fflfl‘tiﬂ9f1¥ %bRR%Haff‘eter@‘M@%th'pro;%ljﬁﬁﬁ?'letbht?fét inechQQfFéﬁprt%@Ab
met hyl sul f anyl et hyl, net hyl sul fanyl et hyl", ‘met hyl sul tanyl propyl,

et hyl sul f anylanet isyihgreaséd laftat admmnistratjon oka sybstahte iavimgopyHT, reaiptake
propeny. but.- 2- enyl, but-3-enyl, 1 t-3-enyl ent - 4-en r

hex- 3- eyl . Anri“Qﬁ'[S' rréfpeﬁﬂﬁ@%q'@f Qf)ﬁltpyle@"ffg?rﬂy&%r EMAH, tﬂ;gé)va
particularly 1@_gf¥?rabl y methyl. Ar is phenyl, naphthyl or biphenyl, each of
whi ch is unsubstituted or nonol5 substituted or polysubstituted by Hal, A,
OR4, N(R4)z, NO2, CN, COOR4,

Owing to their particular efficacy as combined 5-HT 14 agonists and
selective 5-HT reuptake inhibitors, compounds of the formula | and their

20 physiologically acceptable salts and solvates can be used as medicament
active ingredients for anxiolytic, antidepressive, antipsychotic and/or
neuroleptic agents.

In particular, they can be employed for the treatment of depression,

25 including the sub-types severe depression and cyclothymic depression, of
anxiety states, including the sub-types panic attacks with or without
agoraphobia, obsessive-compulsive disorders (OCD)/obsessive-
compulsive spectrum disorders (OCSD), specific anxiety disorders, social
anxiety disorders, acute stress disorders, post-traumatic stress disorders or

30 generalised anxiety disorders, of psychiatric illnesses, such as psychosis,
schizophrenia, schizoaffective psychosis or cyclothymia, Alzheimer's
disease, learning disorders, age-dependent memory disorders, of cerebral



CON(R4) 2, NRACOR4, NRACON(R4) 2, NRASO2A, COR4) SO2NR4 or S(O mA, where A
has one of the neanings indicated above, and R4 and m have one of the
meani ngs WHdseaked bel ow. 20 Ar is preferably unsubstitutg @h,%%tl tut ed
phenyl, naphthyl or biphenyl, speC|f|caIIy preferably phen 0o-, m or
p-tol yI 0o-, m or p-ethyl phenyl o-, m or p-propyl phenyl, o-, m or
p-isopropyl phenyl o-, m or p- tert-butyl phenyl, o-, m or
p-trifluoronethyl phenyl o-, m or p hydroxyphenyl o-, m)r p nltrophenyl

O o o o A R S oo ool 8RS R SRS e ™
M or p- br oAy In the- trefmehit dPhigh nb@efméyéure%rtﬁ@ pfdphylaxis and

p(di fl uoromet hoxy) phenyl, o-, m or p-(fluoronmethoxy)phenyl, further
prefer abl y 2, therapy, af cerebe jiinesses, ich-asonigakmedpf poWRRGaIyPogoBad- 2, 4-

. 12*3 g di brom) éaﬁbﬁgﬁgﬁdéri(dégﬁ&ﬁ%ﬁ%@%m%sg%l Srz},néf%mé Oﬁéﬂ%@ﬁed pﬁer— o

2- chl or B- 5- mgidryl bcta%mﬁhbﬂbalnﬁsrwpl‘méorde?s fﬁéfr&b{épéy (H’n';b@léprllnesses

2-met hyl -4-chloro-, 2-nethyl-5-chloro-, hyl - 6- chl or o-,

3- chl or o- 4- meMAYia, demetmleoaddv&tlﬁmduﬁprder@r sgxuﬁhdwfum:honmwmssewm PCT/
EPU2/ 02093 c I t hyl -, 2-Dbrono-4-nethyl -

2- br ono- 5- ne?igér%%t]%br&rggﬁg f%fiﬂn?al - et hyl - 3-brono-, 2-net hyI - 4- brono-,
2- met hyl - 5br ono-, 2- net hyl - 6- brorm- 3- br ono- 4- net hyl - N 3 br ono- 5- net hyl -
or 3net hyl - 4- bronDphenyI 2,4- or 2,5- |n|tro henyl , or 3,4 5

di met hoxyphenife t &S| RAIR- I8 t@'ﬁ@%%m@@ﬁﬁ typego Da'nZ'TBP%U'CU@rﬁh@-n'C paim 6- or

3. 4. 5 L 1och! augpetith o dfafls Fcrl'\eﬁrgbéfhgi‘ UBIEBYn, JUHENRERRLE ohe! o7 abl ¥

2nitro-4-(tri uor’orret enyl uor’onet hyl ') phen
2, 5-di net hyl phtﬂwpaaneMMalgwaﬂd Badmm'bu:apaphmﬁdmrrﬁtcﬁrlymm postaperative
j fclhiJS:S § EEEI;Q!I;IJ Ormtqlféq @,&Regé’ gﬁlﬁ%,ﬂé}hl f apd nfgﬁ pain, tension headaches,
2-chl 5-

chioro- (tcEIhétJe g@&%eﬁ@% )dﬁwM'dauly‘Q;Qé@é% h% epéﬁ REQBRyiS, duralblaor ©

met hyl ) phenyl ny Itro-
2, 5- di net hoxyafteri herppme‘agclal afd rmalh}eurélgra tpalrpbmdmmes of the muscles and

2, 4-di hyl -3-nitr he 3chl or ophenyl . .

2211 or 855 5. sHe, RORRIBL RN, 2mailator ST RBEwBhyplegia, dental pain,

2, 5di f1 uor o- %ﬂé@%@?@ﬁﬂ paif; 6o§tb58+a%@p'éwnﬂﬁau&ageaﬁér heBriidhgTet hoxy
15 phenyl , 3-chl oro-6-nethoxyphenyl, 2- hoxy- 5- itet hyl phenyl ,4,6-tri
i sopropyl phen&md mastectopies, |labn>tsrrar3d mlyﬁw Bainy ppsiaal palﬂnm&ﬂr@m ed or

A-substi tut ed c cl oal k havi n on at referably
oyl onr opyl - Rgt: BRangPaitybBdatd HRcr po, irukhd PRRL BT Bkt AR

cycl ohept yl chrcﬁle@dluéoﬁé)ﬁ'ln confikerdrkiith lmeméhgtwélesymmwcbam diter bi cycl ic
ter penesg pr eferab -nment h ane, nment ho , Pl nane, bor nane or canp

ho
i ncl udi Y eacbumrsokmurwebse@h@mm@ﬂs and 6ﬁﬁ’€ swbtaaaﬂaﬁwtn lnmnr@ah%wth this
means both L- @?Qp éguit>canphor Cycl oal kyl is 25 particularly
preferably cy pr y " cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
4- et hyl cycl ohexyl . Hal is quorine chl ori ne, br oni ne or |od|ne
particular chlLorine or brom ne.

8 nmpounds of the formula I I—%
particularly GPWQQﬁPfFW%fﬁW@a@O itaeir ﬁ%'t%ag@ﬁetvaf%mﬂ%ﬁmt l@d or

aromati ¢ nono Fé}faﬁﬁ ,.C%}% from5 to 10
ri ng nmenbers, Q?Iﬁ{t%\ﬁlpc 2 rsgf}r‘)]?iﬁég o t!')\%/ g@é@%@%ﬂ 02093 1U
and/ or £bom 1|nguad4erﬁisand/ or froml to 4 Oatons may be present, and the
het erocyclic radical nmay be nonosubstituted, disubstituted or
trisubstituted by Hal , A, -(C(R4)Z] o-Ar, -(C(R4)z]o-cycloal kyl, OR4,
N(R4) 2, NO2, h 1SRRG the CUYI SN EFRENG IR, | MSARGY CORY,
*SO02NR4 or 5 S O)rrA an /or car bonyl oxygen, where A and cycl oal kyl have one
of the meani ngbysu@idg@atl;eacamble amd—add;thm salls. dhadmendioa also relatesdani ngs

. gns Iu(r:f/lf ed2be| 5 quﬁ\tgﬁyf p'gret)a(g%rpe Wdralt'bssér' él%ﬁola?ers %??I%Jebssetcl:émuéggnaz ; of
30

The term solvates of the compounds of the formula | is taken to mean
adductions of inert solvent molecules onto the compounds of the formula |



10 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imdazolyl, 3-, 4- or 5-pyrazolyl,
2-, 4- or 5 oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4-
or 5-isothazMyss 2-. 3- or 4-pyridyl, 2-, 4-, 5- or 6- pﬂé’r/'ﬁb@!/@ﬂs’

further preferably 1,2,3-triazol1-, -4- or -5 yl, 1,2,4-triazol - -4- or
-5-yl, 1- or 5- tetrazolyl 1, 2, 3oxadi 4zol - 4- or -5- yI 1, 2, 4- oxadlazol-3- or
-5-yl, 1,3, 4- thiadiazol 2- or -5 y| 15 1, 2 4- thiadiazol 3- or -5-yl,

1,2, 3-thiadi azol -4- or -5-yl) 2-, 3-, 4-, 5- or 6-2H thiopyranyl, 2-, 3- or

4- 4Ht hi opyr

7 benzof uryl gen f@rm Bl BN ag"afvé@% {0k, SEvSS Yt S

.or 7-1 Hi nthmhohﬂdrate'&or dfihydretéscblemdlmml@éﬁipbhndéwﬁh’a’alcoﬁols Such &s, or
7benzopyrazol 2- - or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7 20

benzi soxazol pregample, w@.me@wr@} orrethangbt hi azol yI 4- or

+ 5-benzot hi adi azolyl, 2-, 4-, 5-, 6- or 7-benzisot hi azofyl, 4-, 5-, 6- or
7-benz-2, 1, 3- oxadi azol yl) 1-, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl, 1-,
:;»- g 52 6Fhe heaho@félamubgbeicoyrhpouhds of the formuta Iend&hemsb&gahdl, 1-,
- - acridin

8- ci nnof i nyl SOivateaacce"ﬂ'n%to C*ﬁum&raedé%arpamssﬁwthqn@n%ewoeym ic 25
radi cal s may r al so be
2, 3-di hydr o- ZC:Hn%B%m?d-&thé%'l%m?IJqd Hhélr?éﬁé%g @es F@{arﬁ@%%@{?‘?@S furyl,
tetrahydro 2-that -3 furyl 1, 3-di oon an- 4- yI tetrahydro-2- or -3-thienyl,
2, 3di hydro-1-,, - 2,5-di hydro-1-, -2-, -3-, -4
or -5pyrrolyld) 1- Zaﬁﬂl’m@o'ﬂ)’}‘g%th%f% ?a t/etrahydro 1-, -2- or -3-pyrrolyl,
tetrahygyo 30 1-, -2- or -4|mdazolyl 23d|hydro@ -2-) -3-, -4-, -5-,
-6- or -7-1 Hindolyl, 2,3- f{bh%f -3-, -4-llor -5- pyrazolyl
tetrahydro-1-) -3- or -4-pyraz < - or -4- pyridyl,
1, 2, 3, 4-tetrahydro- 1- WO 02/0%@%66 PCT/ EPO2/ 112093
11 -6-pyridyi, 1,33 trydro-l-, -2-, AR, -5- or -6-pi/hr)idyl, 1-,
2-, 3- or 4 piperidin 3- or 4- azepanyl 2-) 3- or 4-norpholinyl,
tetrahydro-2-, 3- or -4 pyr Q 1, 4- di oxanyl, 3 di oxan-2-) -4- or -5-yl,
hexahydro-1-, -3 or -4-pyriddzi nyI hexahydr o- 1-, -2-, -4- or

- 5- pyrl di ny , 2,3,4-tetrahydro-1-, -2-, -3-,
-4-, {8 _6- w%chﬁanc@ﬁaﬁe%&ﬁie‘?ﬁw ?ﬁé@é@‘\j tetrahydro-1-, -2-, -3-, -4-,
-5-, 6-, -7|sweaet8dlvmbmmompounuoﬂtﬁéfcbrmmaullicul arly preferably

unsubsti tuted furan-2-yl, tetrahydrofgan 2-yl, pyridin-4-yl) pyridin-3-yl,
pyridin-2-yl, thiophen-2-yl or imda 5-yl. Het is 10 Iikew se preferably
pyri di n-4- yI) pyridin-2-yl) tertHbuNoxycar bonyl pyperidin-4 yl or
piperidin-4-yl. Dis H OH OA CN Yal, COR3 or CHZR3, where R3 has one of
the nmeani ngs indicated below. Dis erQerabI y F or CN, particularly

pr ef er y 15 CN. R~ is am no, hydroxyl ﬁ NI?Q N(R4}2, Het,
unsubst4d ut edPrc? salt ofiacompausd fitbe daimyla | amuwiycln Roam®asar bon at ons)
or unbranche al kyl having from1l to 10 carbon atons, with the
provi so that ddeﬁfn?gi 'ﬁgiﬁigﬁgghe CH2 group in the al kyl group has been repl aced
by an Oor S@tom by a CH=CH group or by a G--C group, or with the
proviso that at |east one hydrogen atomin the al kyl group has been

repl aced by H)a cempoung Of-lﬂ'tefQEWI‘%thyl having from3 to 10 carbon atons)
N(R4) 2, CN, COOR4, CON(R4)2, NRACOR4, NRACOOR4, NR~CON(R4) Z, NR4SO2A or
SO2NR4, 25 where A, Ar, Hal, Het and cycl oal kyl have one of the meani ngs

i ndi cat#2d above, and R4 has one of the meani@gs indicated below. R~ is
preferably Het) unsubsgLt or A—substl tutpd cyglioal kyl having from3 to
7 carbon atons, or unbra hed il k 77 Ny Aol to 6 carfgon atons, 30
with the proviso that at | ong gr éup m\\ht@: al kyl group has been
*replaced by an O atom by a CH=CH\\gr gp & by a CG-__C group, or with the
WO 02/ 0831666 PCT/ EP02/ 02093 12 pr OVI so that at |east one hydrogen atomin
the al kyl group has been

30  inwhich R' and R? are as defined in Claim 1,
is reacted with a compound of the formula V



replaced by Hal, OH, Ar, Het, cycloal kyl having from3 to 10 carbon atons,
N(R4) 2, NRACOOR4, CN or CON(R4)Z, where A, Ar, Hal, Het and cycloal kyl have
one of t s indicated above, and R4 has one of th S
indicateg’@%Eepfi‘/aim(ﬂhg is particularly pgeferably al lyl, bengg /Bgﬁggggethyl

2- met hoxyet hyl , 3 net hoxypropyl, 3-ethoxypropyl, anlnocarbonylnethyl

2- am nonet hyl , 2-dinethy|aninoethy|, 2-diethy|aninoethy|,

3-di met hyl am nopropyl, 4 10 di net hyl am nobutyl, 2-nmethyl am noet hyl,

cyanonet hyl, 2,2,2-trifluoroethyl, 2-hydrg ;l_lhyl 3- hydr oxypr opyl ,
prop-2-inyl, 2-(tert-butoxycarbonyl net hiyl? no)ethyl

2-tert-but oxycarbonyl am noet hyl clapropyl, cyclobutyl, cycl opentyl,

cycl ohexyl, cycloheptyl, 4-rgth | oRdexyl, cycl ohexyl met hyl ,

furan-2-yl nethyl, 2-norpholin-4 pyri di n- 3- yYnethyI, pyridin 15

+ 2-yl met hyl , pyr|d|n 4-yl met hyl , azol - 5-yl ethyl, thiophen-2-ylnethyl,

t et rahydr of uran- 2-yl net hyl , plperldln iiylnethyl plperidin-4-yl,

tert-b@ oxy car nyI pi [ e

t ert - but oxycHt WOl b"’g& cﬁj Pgr "S’/YreeWrréﬁitheﬂEHnCt'BE}?”ydedE'-egI(,)Ham no, cyano
or hydroxyl. g%uhﬂ sarwﬂbtawh @aré ¥s Béﬁﬁ@d ﬁbb}a.#rﬁm noet hyl, .

2- met hyl am ndet hyl, piperidin-4 20 yl nethyl or plperldln 4-yl. R is H A
or R~, whereOA and R~ have one of the meani ngs i ndi cated above. R2 is

D enbor od 8 ur ot e hlasitegias drike radiRal Dok, BRTRH RinsPofated %5, 15 \

and/or 1 or %natrwi*Cib@rcaiLDOR %n@/@t aaudémmp@ec@a%m gtbe present
and whiqgh may be substi t ut ed A) %cl oal kyl havin from to 10

car bon at ons foroRan (RHFQIPQP SON/OF(DQIMI’UH roURINESORACN 98PWY. car bonyl
oxygen, wher %,Q/or cycl oal kyl and 30 R4 have one of the neanings

i ndi cated ab and m has one of the neani ngs indicated bel ow WO

02/ 083666 | BGESHIRARY 9293f the fdimitg 1iis conwdrigchipty ohe of &s salts Bypyr rol i di nyl ,
tetrahydro-1-, -2- or -4-imdazolyl, tetrahydro-1-, -3- or -4-pyrazolyl,

1-, 2-, 3- otrestrpppbwithiany@cidi- 2. 3- or 4-azepanyl) 2-, 3- or

4- nnrphollnyl 1, 4-di oxanyl, 1, 3- dioxan-2-, -4- or -5-yl, hexahydro-1-, -3-
or -4- p%.rlzldazi nyl , hexahydro-l-, -2-, -4- or -5-pyrimdinyl, 5 1-, 2- or

3- pi perazi nyWh%anﬁomaBowmé)tmmbmqm?mnids-dfty]lce fo#nx:alahydcpbmz@m n- 1I yl
or 4- oxop| peraz;n 1 NR~ arti cul ar re erably. piperidin-1-yl or
mor phol i n- 1- {Hainkd and gihe@np ?'ONE)Q’@S"Y acyRe Sﬁlé%aﬂ éol}% GFSH%S meani ngs

i ndi cated ab gOf the meanings indicated below R4 is H
or A) where ﬁ{ﬁ%s&@r?gvg %M%?edg%ﬁngs i ndi cated above. nis 2, 3, 4 or 5,
partlcularlypreferably4 15m|s 1o 2. ois 0, 1, 2, 30r4

Accor di ngI y he. i nvent|, particul ar 0 the C ounds of the
formuia 1 n Wik iuoHEon bgiss aﬁqs oo BB he Al BRI

pr ef or T8 20 ST I aric e 2l oBibE SaRslogE RS s COmpOUnds
may be expressed by the fol sub-t ormul ae I'h, which conformto
the fornul a laganists of i 5+HT1herec@cham@ Sﬁb@“ﬂ%&@’ﬁd@@plakﬁ I@hlblml’@r det ai |
have the neaning indicated for the formula I, but in which 25 inla Dis
CN, inlbnis 4 inIcDisCNandBOnis4 WD 02/ 083666

PCT/ EPO2/ 020%rkl radidafs WhichSodiit Afore liyah exgé, suiii‘\aé@)for &arh{ﬁfé) AN§rR4) 2, Het,

unsubstitu ted or A-substituted cycloal kyl havi n&%rom 3to car bon atom;
or unbr anchedial thgir mganingsfareindepesdent at e ane

25
The radical A is unbranched or branched alkyl and has from 1 to 6, prefe-
rably 1, 2, 3 or 4, in particular 1 or 2, carbon atoms. Alkyl is therefore in
particular, for example, methyl, furthermore ethyl, n-propyl, isopropyl, n-
butyl, sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or 3-methylbutyl,
30

1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-
methylpentyi, 1,1-, 1,2-, 1,3-, 2,2-, 2,3~ or 3,3-dimethylbutyl, 1- or 2-ethyl-



with the proviso that at |east one CH2 group in the alkyl group 5 has been
replaced by an O atom by a CH=CH group or by a C--C group, or with the

provi so thghadsséccast one hydrogen atomin the al kyl groupcfapodapess
replaced by Hal, O4 Ar, Het, cycloalkyl having from3 to 10 carbon atoms,

N(R4) 2, NR4COCR4 CN or CO\I(R4)2 10 inleDis CN nis 4, R-is Het,
unsubstituted or A-substituted cycl oal kyl having from3 to 7 carbon atoms,
or unbranched al kyl having from1l to 6 15 carbon atons, with the proviso

that at |east, gne oup,in th hasben re by an O

aton) by a éq_%wg‘[)-lm%pylgr 3@?%&2%?5&1%9% 1p?09'p Lgczteﬁbt at | east

-~ one hydr ogen @eafidiBpyin whieh it & RIRIIE forkFRICH th BY réighcedbly ofy - Het,

cycl oal kyl havi trfggwfrr 8¥n to 10I car boh at orm; 9%‘@%?2 Nﬁgaco%em yCN or

CON{R4)2; in Oforl\‘tnatqmorbga GE=Ghbgraup orfoesat least anerd;rhamao bat urated

: heterocycl ICc [l Tag:\m c I s unsubstituted or substituted by carbonyl oxygen,
A or COOR4, atom may 25 additionally be present; inlg Dis CN, n

is 4, afd NR~1% mg@émrs therefore fHRemole, fér a%mFreeehfmym | #hta-
heterocyclic ring which is unsubstituted or substituted b WO 02/ 083666

| . PCT/ EP02/ ofhamgetul, hemafluptoprepyl, methoxymuethyl, m@h@xyethygmthoxm 1 O atom

intubst 1 tut el BPYmelitdriihe g Dol o atang et sfBvinetiit o ot o,

or unbr anChEdn@lHWéulﬁaﬁyle'ﬂwfm@mﬂsmfanglpmpwOéth?lsgﬁanylméthYlt beyprovi so t hat
at | east one CHZ group in rou been repl aced by an O

atom by a Creufanylesiy, @ﬁhylwlfanv,tpropm %wb@popeenyl vput?- enw prbdiesylt hat at

| east o hyd 0 p has been replaced by Hal, OH,
Ar, IEI]chm Al kyF’ﬂi’ @%hmfe'?ﬁn Béﬁ%’ %3355 bon atoms, N(R4)Z, NR4COOR4, ON
or CO\I( R4) 2, Aris partisieg nrewablgrmétbﬂyhmaterﬂimﬁyl- very ﬁarti’emlaelyepdefeaamy at ed

het erocyclic ri r}yvxlm ch is unsubstituted or substituted by carbonyl oxygen,
A or COCR4, in addition, 1 O atom

Ar is phenyl, naphthyl or biphenyl, each of which is unsubstituted or mono-

15 substituted or polysubstituted by Hal, A, OR*, N(R*);, NO,, CN, COOR?,
CON(R*)2, NR*COR?, NR*CON(R*);, NR*SO,A, COR*, SO2NR* or S(O)nA,
where A has one of the meanings indicated above, and R* and m have one
of the meanings indicated below.

20 Ar is preferably unsubstituted or substituted phenyl, naphthyl or biphenyl,
specifically preferably phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-,
m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyi-
phenyl, o-, m- or p-trifluoromethylphenyl, o-, m- or p-hydroxyphenyl, o-, m-
or p-nitrophenyl, 0-, m- or p-(trifluoromethoxy)phenyl, o-, m- or p-cyano-

25 phenyl, o-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-
fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or p-
(diflucromethoxy)phenyl, o-, m- or p~(fluoromethoxy)phenyl, further
preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-,
2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromo-

30 phenyl, 2-chloro-3-methyl-, 2-chloro-4-methyl-, 2-chloro-5-methyl-, 2-chloro-
6-methyl-, 2-methyl-3-chloro-, 2-methyl-4-chloro-, 2-methyl-5-chloro-, 2-
methyl-6-chloro-, 3-chloro-4-methyl-, 3-chloro-5-methyl- or 3-methyl-4-



may be present. 20 The invention relates, in particular, to the conpounds
a) N-(2-nethoxyethyl)-5-{4-[4-(5-cyano-1 Hindol-3-yl)butyl]pi perazin-1

yl } benzofyh ashndssdl boxam de, b) N-carbanoyl net hyl - 5-{4- MP@%/EF(Y:% B3l
Hindol - 3-yl ) butyl ] pi perazin-1 yl ~bengof uran- 2- car boxam de,

N (2- hydr oxyet hy!)-5-{4-[4-(5-cyano-1"Hindol -3-yl)butyl]pi pera2| n-1-yl}
benzof uran-2- car boxam de) d) N (pyridin-2-ylnethyl)-5-{4-[4-(5-cyano-1

H i ndol - 3-yl )butyl ] pi per azi n- 1yl } benzof ur an- 2- car boxam de, e)

N- r|d|n4 5-cya 1 Hi,ndo -yl e in-1 30
V1§ banzot ur A USTBRRBBYL ARG ME cob e Bt Bt a5 Fy 2

- N-(2-net hyl arﬂr@ﬁ@tdwﬂuéthﬁ {ﬂddhﬁ%—ﬁmﬁ@ D-iretiiflalbrdmd-) uhythipsper azin- 1

yl } benzof ur an- 2- car boxain 'de, and their salts and sol vates. Very
parti cul ar | y Dse@0er2-sethyrfpbionae-, 3rlrosg-f-methyl-, 3-bromo-5-methyl- or 3-

- N-(2- hyl |5 I 1
V1 Y benzof ur ag SN GLARRaRPhEIN 2 o it a5 434 (L Lhane 1
H i ndols 3-yl )omuntemd)@Pﬁénﬁzsmﬂo-mdl-n@mphéhylaa ﬂcarcngqm,@e 2,8)6- or
N-(2-am noetril nmet h 5-cyano- 1 H i ndol -3-yl)butyl] pi perazin-1 10
yl } benzof ur a éﬁctﬂp%@x@phejyl 2,4,6-tri-fert-butylphenyl, furthermore préferably 2-

N-(2- net hy! aﬂ)ﬂ?{? (;?H#JJH%H% I}r¥1)§h{eﬁ¥l[ §:5. 8GR methylionenyt, 2.5djmethyl-

H i ndol - 3-yl) pi perazi behZof ur A

N-(pi peri di n-pheﬁ'yrr@t-hydrbxy'ia{md|bﬁldr5pl¢MM02-ﬂuoro-5- or 4-fluoro 3 ~(trifluoro-

H i ndol -3-yl ) buty | perazi n- 1yl } benzof ur an- 2- car boxam de or 15 k)

N- pi peri di n- m9ﬂhyap{1)e.n¥l44109l069§n@r #-ghloreydi(Urifupromethyl)y, - %P@zﬂnoﬂ yl } benzo
fur an- arb a oV t @5’6}65 of the

f or mul gmc ?gﬁ??‘?hﬁﬁ@t@*ﬁ gﬁga{eﬁwlgﬁ)ﬁ orgt el rb;r&gﬁeb%é{m lon are, in
addi tion, pr epaﬂwl)pbgnyf&phmd@hlenym -mitro-4-methoxypden 2¢5-dieethorydhe

literature (fQr exa ndar suc y hoden
der Organi scmétt’i @%’m? [‘?@E‘ﬁtﬁgg'tr @ﬂaﬁ i4sd EV%?W[OP?@UY‘& gi‘h‘?@hi’ Ver | ag,
Stuttgart; Chi S C k to be
precise under rea@tloﬂ %c];@ m?ﬁgfﬁﬁ%glﬁ)}ﬁ ﬁg gﬁ?\?ﬁbgﬂb sw taeb¥l?r ?or the said
reacti ons Us:bflmm‘n—tbcbmbmemdié hehehlorfo Sanethylphed§l, Biromabenéthowy- per se,

PuL e, TR e o BT T

i sol ating thqg@, ’69?’[9*‘% ylreaction m xture, but instead irmmediatel y
converting themfurther’into the conpounds of the formula I. 30 On the
ot her hand, iArispapiicidany preferabbrpierylit t he reaction stepw se. VO
02/ 083666 17

Unsubstituted or A-substituted cycloalkyl having from 3 to 10 carbon atoms

20 is preferably cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 4-methyl-
cyclohexyl, cycloheptyl or cyclodctyl. Cycloalkyl is likewise monocyclic or
bicyclic terpenes, preferably p-menthane, menthol, pinane, bornane or
camphor, including each known sterecisomeric form, or adamantyl. For
camphor, this means both L-camphor and D-camphor. Cycloalkyl is

25 particularly preferably cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl,
cycloheptyl or 4-methylcyclohexyl.

Hal is fluorine, chlorine, bromine or iodine, in particular chlorine or bromine.
In compounds of the formula |, Hal is particularly preferably fluorine.

30
Het is a saturated, unsaturated or aromatic monocyclic or bicyclic hetero-
cyclic radical having from 5 to 10 ring members, in which from 110 4 N



PCT/ EPO2/ 02093 In the conpounds of the fornulae V and VI, the radical L is
preferably CI or Br; however, it may also be I, OH or also preferably a
reactlveww)hgngg&pnally modi fied OH group, in particular p#ﬁ%b higny!l oxy
having 1-6 (for exanple nethanesulfon*loxy) or aryl sul fony oxy aving 6-10
carbon atons (for 5 exanple benzenesulfonyl oxy, p-toluenesulfonyloxy or 1-
or 2-naph thal enesul fonyl oxy), or alternatively trichloronethoxy) alkoxy,
such as, for exanple, methoxy, ethoxy, propoxy or but oxy, furthernDre al so

phenoxy. The co nds, of ,t f ref erab be o n

reacting 10 u‘JJ B?O?I‘ﬁ Q/BHEEE‘ 1to k \Eﬁﬁ %ﬁﬁg@ﬁbé PEFST e %ﬁ}ﬁ.ll a'lll.

- The starting Héiél%hgélhcsra‘éfcél *ihﬁ‘a)f@é mdr@shbétutaféu erndisEtted l@rawmbshtwed
conmpounds of the formula,ll iC re not known c¢an easily be prepared

anal ogousl| y thy Itale Axrl6R beuﬁﬁHBgzlofGYQ&}adk)&LﬁDBr MR ndN@z, dMdur es of

iy of 1t or SFEORARINE B NRE A MR GONR fr MR SR SRR P GlR e e

can eashly bes(@)gnadriopeaiboagLlygehowhbee Krmancylbalied had@ ohleeofrtagct i on of
the conpounds |1 and 111 is carried oyt by methods which are known fromthe

literature fdneanibgadydisatedrabsveannths, erhaxgyane af e meanings 15! 11,
pages 1 to Sﬂﬁglgé%(ﬁ}]élpﬂ}—bwever it is also possible to react the corrpounds

in the prese t solvent. Exanples of suitable inert solvents
are hydrocarbons, such as benzene, toluene or 25 xylene; ketones, such as
acetone or butanone; al cohols, such as nethanol, ethanol isoEnopanoI or

n-but anol ; ethielris prefiecably substituiad of Wiswbsktutady O B-THIhx , such
as di ma{(hylf ;T?néey M 1, 8 2”4*%#*5&%%%&@@' §0Q€ h?ﬂaIZSEI BUEHAS

acetonitrile, 1so™ni xture ése s h one anot her
or m xtures voxazolhtIB 4- dhb-isalaizolyh2-o4- mﬁ-ﬂuaﬂelpl Bel,lthg)rC*B}lsag'aaZQlylf or
exanpl e an al kali or al i.ne earth netal dro |de, ar bo ar

bi car bonat e, 4 3 aﬁbﬂ?@/ﬂ"ﬁé’talzr % aORA@&W”HEQ"H%oM glygaigrtﬁﬁmlhe earth

net al s, pref abl y 0d r\viCal idition of an
WO 02/ 083666 b‘%fﬁo%@&?‘gh@%?gaﬁ? SALA gtgh%téés)iot' 8% Y1 ami ne,

di met hyl ani | i oadianol-4diones-yi dlj2pebhadiarolFdymyrr-beyl nt,3, 4}th|ad1azd52- or -5-yl,

(baBcO) Tor 1. bt iai %@éf]-ocrrsgzﬁo]( rbibladatRid Bhop Y S AN 2br 6. The
reaction tegﬁﬁl’%%'?— @eb geraﬁ v éooﬁﬂgby%gzmg pyPéiu'YyleltWEe” 0 and

130, preferably en O a ependi ng on the co ions uséd. The
reaction ti med+ §- thtOA‘EYeheaZCDfuwl rﬁ-n&-t ds, & 6- ar ihareothienyays 2-depéndi-ng on

15 also poesor drtbabl e a2br FABrRERELCY G5 3 PR (7 e

pre-activat echérdop@radold, 2¢i4d, 5-06- @rr—%hzamzmylng- mar@osybrtz- acid halide, a
symmetrical or m xed anhy drld or an active ester of the acid of the

fornul a2 . mzmw@fyhtzn .tfyp% qror-baazothiazobh %fort%bee%ﬁtb@sdgazow.oup in
typi cal acyl gn 5e§cb+ z%rﬁés%ﬁbﬁg ¥1|| gxg%] Igl\}é'hﬁ ée 2 ﬁ%r&idﬂié‘zcﬁ%loﬁ exanpl e

in the standafd Work der” or gari schen Cheni e

[ Met hods of Qg3ni4, Shegy Bt oy8-quiating; Thlaem- ey 6-ag- oSBusdngﬂnéol)nyl At i vat ed
esters are advantageously forped in si or exanple by, addition of HOBt

or N hydr oxysére Srft-rRfd&catazolyb 1co%rpl3rvr1”; 59&1 708 o Seacridipylady fat-on,
preferably pr@cqe%§§|5a Icﬁylp’(r)%zgn?e &f 78068l i %tg&@? ‘Tﬂ@%e%@{/clﬁ:xa”p' e a

car bodi i m de, Suc car bodl I m

SI_- (3-di 28t IhyI muiicraimmqual%e :be-;mmallycrmfbﬂrﬁhydmgenbteﬂ dﬂﬂtlmTy theis(disaCbe or
i i sopropylc i m I or, ex :
prOpagepEgSpﬁéyﬁ ‘g'h g } 'c“? é\é] géﬁ{@)ﬁﬁ 1%8(53 ggrgjrrgtj)"y‘ tetra-

di phenyl phos%rﬁb -l QQ‘}.@’I ’?35‘&@&%&% by hl@lﬁ"éﬁ?ﬂﬁﬁﬁybrib t@ﬂél’h’l‘@ﬁpqu' noli ne.
r by

‘1t is furthe ossi b prepare conpounds of the formila
reacting 30 adlhméw-ﬂ)-f -2hedf, 94110!1-@ py\vroAyltB %dlbydmafhenﬂ- 08-, t-‘ﬂaeorf-ﬁr mul a V. The

ey St R kR oA 6Y- %3, PSS, RiYGurs”P
30 1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4-, -5-, -6- or -7-1H-|ndoly|,
2,3-dihydro-1-, -2-, -3-, -4~ or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl,
1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or



Compounds of the fornmula IV can be prepared, for exanple, by reaction of
the free acid of the conpound of the formula IV (conpounds of the formul a

I V-A), WRi§be8hscbe prepared, for exanple, in accordance pitRpidiBodseachi ng
of EP 0 738 722 or of WO 01104112, wit,h an amine of the fornmula I'l'l under

t he above-nentioned reaction conditions. EP O 738 722 is hereby

I ncorporated as reference. WO 01104112 is hereby incorporated as reference.
Free acids of the formula I'V (fornula IV-A) 10 OY~-NNwW\yY\OHIV.AOin

which Y H _.b I h d/ It

her cof can BEPYBR hecd BoABYART | ouf nirBace g ooty F 273 4=

. 3-R-6-hyd Al th
compount of P ERORul Lovic 5h LR Bl %y @@r‘ﬁ‘“‘f‘?é‘*h’"rty'?tsém?w?% or a

free or func®-oned- pyramyU|1f4-ei¢D)(Eﬂybr103r|d;0)Qnr%- @r'qr -ard, hexahydro-4-,abky|

- havin 16carb ons 0 C und 0of th r Vi, ROWVII 30\
o] ng whi ch® /8@'6%73@66% %ﬁfﬁ?’gﬂ 50 3951 PK d(’:ﬁ qygl c;r3l and Qis

as defiged ungiiraihg, | & ulRtrdhydfo?) -, Lﬂe-smmmmd - -Ther Jogumrbln Wi lis

reacted, with transition-nmetal catalysis, with a corrpound t he forrrul a
VI11 5 4-Y-pilphBdrietrahviiia-11, n2uhdohdy -Ps -@enE'yqﬂ' SrisaaeinRBRYlani no- prot ecti ng
group, and the ester is cleaved by basic saponification. The

am no-protecting group can be cleaved of f under reaction conditions 10

whi ch are knowig Fart‘t:hl%\rlprp?émébngr@u@sﬁtutemramanﬁltetmmydaifaiarsmjal ysed
am nati on takes ace under the reaction conditions known to the person

skilled in trwndnnr4-yi Rypdint3-yLInyridimmadat, th'ﬁéhéﬁ'r?dyltqrdﬂ%dQﬁOI'éﬂélnHPb'SS of WD

of the s 1 ofkaMES Bt RES phRRTARN P AR O R AEK b pApBaro e LI T

am ne of the igf efdiht4-yt.0 gi ve the corrpound of the formula I V. Free acids

of the forrrula 'V (formula I'V-A) in which Y is as defined above can

| i kewi se be obtained in accordance W|th the teaching of Exanples 1 to 20 3
of EP 0 738 Bk 1COIDUIEE! HBI SHORA b CRAR"ORnBe RNES e ofHe condi tions
for the este eavage dr sapodi catlon “are novvn and Tamliar to the

person ski | | edeaningshimdicdted ﬁetqmmb;meembw F or @N gpavticularly preferatilal | y
avai | ab or agre known from25 EP 0 496 222. EP 0 496 222 is hereby
i ncor por-at ed ‘48 r ef er ence.

R' is amino, hydroxyl, cyano, -C(=NR*)-N(R*), Het, unsubstituted or A-
substituted cycloalkyl having from 3 to 10 carbon atoms, or unbranched or
branched alkyl having from 1 to 10 carbon atoms, with the proviso that at

20 least one CH. group in the alkyl group has been replaced by an O or S
atom, by a CH=CH group or by a C=C group, or with the proviso that at
least one hydrogen atom in the alkyl group has been replaced by Hal, OH,
Ar, Het, cycloalkyl having from 3 to 10 carbon atoms, N(R*)2, CN, COOR?,
CON(R*),, NR*COR*, NR*COOR?*, NR*CON(R*)2, NR*SO,A or SO;NR?,

25 where A, Ar, Hal, Het and cycloalkyl have one of the meanings indicated
above, and R* has one of the meanings indicated below.

R'is preferably Het, unsubstituted or A-substituted cycloalkyl having from 3

to 7 carbon atoms, or unbranched alkyl having from 1 to 6 carbon atoms,
30 with the proviso that at least one CH, group in the alkyl group has been

replaced by an O atom, by a CH=CH group or by a C=C group, or with the



In accordance with the teaching of EP 0 496 222) Exanples 1 to 3, the

i ndol e derivatives of the fornula Vin which L = OH can be obtained, for
exanpl e, Wy ob/Bsd6d i on of the corresponding carboxylic aci QC@/IEP@Z%IZ@J_}S
thereof. Treatnent with thionyl chlorj,de, hydrogen bron de, phosphorus 30
tribromde or simlar hal ogen corrpouncfs gi ves the correspondi ng halides of
the formula V. The correspondi ng sul fonyl oxy conpounds are obtainable WO
02/ 083666 PCT/ EP02/ 02093 21 fromthe primary al cohols of the formula V by

ti ith th di | f id d f th
Formil a1 ca ke i IES poRfuaPas Pouti by P asBRE o e |
- formula I X 16 hcé@ﬁ?)H“al\OH u\rEHét HyblBaIMSVI R&vihef flan®Bdo M 0asAbBA aﬁﬂhsned in
Claim1l, andLls c or a ree‘gﬂwunctlonallaénodlfledd-l

with a compodHR bt Nﬁ@QQRm@MOXC@NCR here/A,Rr, Hap Hetand qloalk |ch R~

BP0 490 220 R B edties ncleafpd BBGke e R Pob RSTRrE o indole

ni trogén by rmsdingd indlicaAsd below,ot ecting group, as described above, before
the reaction with a conpound of the fornula X, and, when the reaction is

conplete, to renove the protecting group again under t he known reaction

Formil a1 cant i PRRRPAAHLGSHARNGAM. Bcif WhendBel AR Gty i ng o

acid. Sui tab|n$eth©k ob?lf Btéthﬁxy;ﬂ@p\}ll amirgcarbowameyl Chagiivémpthys,i ol ogi cal |y
acceptable salts. 0ssi bl e to use morganl ¢ acids, for exanple

sul furic aci&d ‘ﬁ]ﬁihﬂﬁ&]‘i"@etaﬂr aﬁletQMl@Im'ageWHr%@'me Y'@WEQRTOBﬂ GT
hydr obrgyi c %&h&@%lﬁﬁﬁ?ﬁﬁ{l G, ﬁfe‘t%a @s %'@ﬂmgécf ! ca Fh pitric

aci d or suI fam<c 'her nore or gani I'phati c,

alicyclic, arahydroryéthyl, 3ctyaedsiyp yIIm‘prMMm-(IeﬂEblﬂWa‘tb@M-pO' ybasi c
WO 02/ 083666 PCT/ P02/ 02093 22 car boxyl i C or sul fuyric acids, such

as L ormlc acinethy@sing)etlyl g2-test- QHFWFErbﬁ]Ylﬁm'BWﬁWf&yS@PBOP i IR aceti ¢ 0
Pctt o act . U SrasayitlcToRibsy, ByciPho e A Aot RICHETE LfeloRBf,© 2!

2- phenyl pr opinmeﬂ’ugzl,&anad 2yimethyl, aendrphglinebyliethyd, yeidih- 3a/imetl1yl cpyaldlrd

ni cot i acid, i icoti.nic acid, t hane t hanesul f ani.c _aci
ot hanedBaul { SIEEY Y Rrray BiRy Y e @%Zpbﬁ ethd TR 2hSe o ¢ aci d.
p- t ol uenesul fophgyR6fg eRRYSEIBERER--3leth ShRH-8- R oA

llauryl sul furic a@lcgé 1gnwde3| rgﬂﬁ t he f g éﬂ ) théwforrml a{(kll can be
| i berated f r@arlncmlpupeadmﬂ blm&thﬂatefbhutmdycarbgnylomrlda‘késd pyiglin-dsylsodi um
hydr oxi de, pota hydr oxi de, sodi um carbonate or potassium carbonate, so
l ong as no flﬁ)lyf'a HS’L 100 PYRIIRO SP@JB?‘@sent in the molecule. In the cases
where the COWQBWl&flaﬂWQre?éﬁaw Zamihesthyf, QemeﬁWléﬂ'nWb@tlﬂﬁ pip&iidiniar mat i on
can likewi se 15 be achi eved by treatnent wi th bases. Sui tabl e bases are

al kal i 4%t al yipatwkpopiperidinkddyl.ne earth netal hydroxi des or organic bases
in the formof primary, secondary or tertiary am nes. The invention
furthernore relates to the nedicanent active ingredients 20 according to

t he inventi oiR%ig\H, Ny o RS; Wherd A@@dmbhawone@fthb ar@anmgdlindieatidake _
inhibiting action for the treat ment of depression, anxiety states, panic

't
at t acks, obs@?ﬁV%Rcb?rBﬁ'[“FrPl@EVcﬂ’ir%fﬁ%MY# ohetilatric i1l nesses, cerebral
infarction, cerebral ischaem a, tension states, side-effects in the
treat ment of h|1gh bl ood pressure, for the prophyl axi s and therapy of cere
25 R'R? together is a three- to 7-membered saturated heterocyclic ring, in

which, in addition, 1 or 2 N and/or 1 or 2 S and/or 1 or 2 O atoms and/or

one S(O)n, group may be present and which may be substituted by A, Hal,

cycloalkyl having from 3 to 10 carbon atoms, OR4, N(R4)2, CN, COOR*,

CON(R*),, NR*COR* and/or carbonyl oxygen, where A, Hal, cycloalkyl and
30 R* have one of the meanings indicated above, and m has one of the

meanings indicated below.



25 bral illnesses, acronegaly, hypogonadi sm secondary anenorrhoea,
prenenstrual syndrone, undesired puerperal |actation, pain) sleep

di sor der Syoaissesepsy) bipolar illnesses, mania, denenti apcpgdhSiodn

ill nesses, sexual dysfunction, eatingzdisorders, obesity or fibronyal gia.
30 The invention furthernore relates to pharmaceutical preparations
conprising at |east one conpound of the fornmula | and/or one of its

physi ol ogi cal |y acceptable salts or solvates. The conpounds of the formula

WO 02/ 083666 \RGIHEP02/ 02 3,1 . VEr i.nto [ l,e dosage
formhere to %r's%r?%r%?@léag't o'g%@y&@quﬁg’ fﬁtﬁﬁ@@ﬁw‘ F%Eé%’?ﬁ&pghui d

- excipient or RpgitatraRld@nd, -8 odespyragolyl, A-,CRITBL splimveridihyl, PNQ- @- dror e
further active’ingredients. 5 These preparations can be used as nedi canents

in human or VAeazepamy2-nBdpefraorpbalindbl 4-diesamil ehdsdigkan-gr.gdnpe-y!,

- inorganic su igh_ ar ' teral, (jor. ex e oral),
par ent er al o?%@ﬁ?@iﬁ'){gd% %’?é“??%%ﬂ%ﬁl?&%yﬁ&?re Ct(ivxﬁgrt ?%@MI
conmpoundls, for- zxan@Jpﬁodvathd, Avepeh@bkatbosypipermih-1aficohol s, al kyl ene
gl ycol s, polyethylene glycols, glycerol 10 triacetate, gelatine,
car bohydr at esneliyiperaziratboe4sropipgrazty-Indgnesi um st earate, talc or
Vasel i ne. Par g rd ) S Ul s 441S ills, coated
tabl et s, capslﬂllizg%d, ig;ﬁoév{\-tﬂée"?léhggkgﬁﬁ%{&prgbgf&ﬁﬁsg—yﬁ{)ﬁﬁgggﬁ(gﬁﬂj ops, suitable for
rectal use are suppositories, suitable for parenteral use are solutions,

preferably oilsbased or aquepus sol utijons, furthernore suspen 15 sions,
enul si ons or Rgn*ﬁl%'ﬁt QA ah (@ﬁ?vt"&mr@AB?SPﬂﬁiQféme (RRANIAES MdiaRH B8ROV eans
or powdggs. Té]‘ﬁi IQ‘DKQ}L) o?u%rquBqﬁe&?M g\{ %iﬂ:ati.’é’d ‘o)éf?ﬁ{]i | ised and the resultant

| yophi | i sates used, Tor exanple, 09 nhe preparation of injection
preparations. The preparations indicated may be sterilised and/or conprise
assi stants, such as lubricants, preservatives, stagbilisers and/or wetting
20 agents, en'%f@i PéﬁsW'?éP?&ﬁ?%P"ﬁﬂgmey%ni% ipdicatetaboV&sure, buffer
substances, dyes, flavours and/or a plurality of further active

i ngredients, for exanple one or nore vitam ns. The substances according to
t he i nventi om 2 Jeher ) partiadailyipseferably 25 anal ogously to conmerci al
prepara]i' onsr{bf.or,I exanpl e cital opram), preferably in doses of between about
0.1 and'%00 nf,Si'P'Farticul ar between 0.2 and 50 ny per dosage unit. The
daily dose isyy@feral or pet ween about 0.001 and 10 ng/ kg of body weight.
The | ow doses (fromabout 0.2 to 1 ng per dosage unit; from about 0.001 to
0. 005 nmg/ kg of 30 body weight) are suitable, in particular) for use as

m grai ne agenjs; for the other. indications,. doses of between 1 nd 50 ny
per dosage. arhgeesiBop Be Fhation el npauciBEdRRe capuigs L5
particul ar pajohflla IGARERTER at 4Bt ORL AP BR5Said4aBIcEITRAROR3 bl Bk preferrad®ry Wi de
variety of factors) for exanple on the efficacy of the specific conpound
enpl oyed? on MBaniags indjeatedebaye: Sogunpielerred STRURS ofRAMNPAUNASINRY B t he
diet, on the ftj 3 1 Rl ' o0, j rate,
medi canent coérr)g?%sa |0R@1%@8\%?¢?‘3&g§rm% Lé;frb[ llhél%g#}?%@%s(@?@tedr)% which 5
]'Ehe ':1 her apy afplph'u%l. arfd iiihwhid:ﬂ’ﬁithé?’adiﬁal'smtidesignateﬂ h'egi'gaﬂérejétaivgmtém _
urthernore relates to the use of t c punds according to the invention
and/ or of the'inPaBWs'Pg'lcaﬁ%érlt@eg@%’zﬂ h& IRWNICH and sol vates for the
preparation of a nmedicanent, in particular a nmedicanent having a 10 5-HT~A
receptor agonistic and 5-HT reuptake inhibiting action. The invention al so
rel at es2bo t hia lase Bf tie€€Nonpounds according to the invention and/or of
their physiologically acceptable salts and solvates for the preparation of
a nedi canent having a 5-HT~A receptor agonistic and 5 15 HT reupt ake
i nhibiting acjijgn for tige.treatment of depression, anxiety states, panic
“attacks, obsessive-conpul sive disorders, psychiatric illnesses, cerebral
infarction, cerebral ischaem a, tension states, side-effects in the
treatnent of hi gh bbood ssure, for the prophylaxis and therapy of
" cerebral illn@sI es, acr'83’gg§‘l , hypogonadi sm secondary anenorrhoea,

30 n is 4;



20 prenenstrual syndrome, undesired puerperal |actation, pain, sleep
di sorders, narcol epsy, bipolar illnesses, mania, denentia, addiction

i Il nessesyopsyisads dysfunction, eating disorders, obesity perkpiyamsal gi a.
Even without further details, it is suned that a person skilled in the

art 25 will be able to utilise the above description in the broadest scope.
The preferred enbodi nents should therefore nerely be regarded as
descriptive disclosure which is absolutely not Iimting in any way. Above

and bel ow, a enper aj ape 1 ndi PGy e ol | ow ng..30
exanpl es, "ch-L\?fant ona'lsu‘;\[lﬁﬁllgl hgﬁoﬁggﬁg&?ﬁép?—'ﬁﬁ LQ&%@%’aﬁl% UB %%H%g vent is
- renoved, water is addegbd dor Aeubst@ted cydicalkyl Haviredfromt 2to 7idarbb@ecessary, to
between 2 and 10, depending on the constitution of the end product, the

WO 02/ 083666PCT/ EP02/ 02tew3s, B unbkanghed akyhhaving fslemal 16 caryen atodisit e or

- di chl oronet hane, the ph ; 1 | C j jed over
sodiumsul fate, fil telroggﬁ2&%%@&%@%@3%&%?r@%@@l&@éﬁqﬁé%E)Rﬁpﬂ{dgd by
chronmatogr aphy on sil i has beknaepiaced by i @tainl, by ai Chi=CH eoupior by ad

conpounds are, if desired, freezes dried. Mass spectronetry (M5): ESI
(el ectrospray ionisati 6FC gmmp) or with/ipe eravisamthat gt least oneRydrogest

4- met hyl norpholine is 0 j f ) of
5-{4-[4-(5-cyano-1 H | %@%‘Fﬂb&% @Bg'téfﬁf’%?‘%8?’5?5&89[%??803{1@86%'W’)

furan- 2- car boxyl i ¢ aci Het,dycalRyl hAvikgAromsl th 18 carbaniatomseNgRf)de hydr o
chloride, 87.0 ng (0.452 ,mol),of N-(3-di ngthylam nopropyl)-N -ethyl

car bodi i ni de hydr ochl oNiF{j@Q@EG)C%lrﬂiC@N(RHg' (0.452 mmol) of

hydr oxylpenzotri azol e hydrate (HOBt) in 2 nl of dimethylformamde (DWF), and
the 15 mxture is stirred at roomtenperature for 18 hours. The reaction

m xture is agdpd t® waiseCN, and the precipitate is filtered off) giving

N- car bamoyl net hyl -5-{4-[4-(5-cyano-1

H-i ndol - 3-yl ) but yl [pi p®%&zi n- 1-yl } benzof uran-2 car boxani de; ESI 499.

Reaction of the frf;g_ ?%fggwgbgHggﬂiduéﬁl orsRlstbsR0tdd cyoRkARRMg fbves N 20

car banoyl nmet hyl - 5-
H-i ndol - 3-yl ) but yl ] pi pty aziarbdn sitdnbs rorambranch2dcalkyl hexinglFomytitembhl or i de.
Exanpl : Anal ogously to Ex le 1, reacti.on of 5-{4-[4-(R;cyano-1
H i ndoﬁ-s:zs- yl)butyl] 2506&’&&93%4 ety fi‘ﬁé%ﬁ%?%F'};ﬁ#-agJéc%ﬁ‘b&‘?yéﬁééé%fﬂj"\M th
nor phol i ne gi ves laced by an O atom, by a CH=CH
3-{4-{4-[2-{norphol i neflhq %Igylb%rrc])yP)I'bagnbzeoe?nurregna_cg_ yl)ﬁ ?)rll pe?zgzi n-yl?yl }butyl)-1
H ndol e- 5- car boni tri | egrougpor 2% 4-G&3 gradp, wr péthi therprovigdtbatatdeasteoorg ves
WO 02/ 083666 PCT/ EP02/ 32893 2(r ,
ydrogenatom in the alkyl group has been replaced by Hal,
OH, Ar, Het, cycloalkyl having from 3 to 10 carbon atoms,

20 N(R*),, NR*COOR*, CN or CON(R*)z;

inlf NR'R? together form a three- to 7-membered saturated
heterocyclic ring which is unsubstituted or substituted by
carbonyl oxygen, A or COOR*, where 1 O atom may
25 additionally be present;

inlg D isCN,
n is4,and
NR'R? together form a three- to 7-membered saturated
30 heterocyclic ring which is unsubstituted or substituted by



3-(4-{4-[2-(pi peridine-1-carbonyl)benzofuran-5-yl]piperazin-1-yl}butyl)-1 H
i ndol e-5-carbonitrile; mp. 157-159; benzylam ne gives 5

N-benzyl vooh4odsdse( 5- cyano-1 H-indol - 3-yl ) butyl ] pi perazi n- pde¥iebbgingsf ur an- 2
car boxam de; ESI 532; 2-nethoxyethyl aju ne gi ves

N- (2- net hoxyet hyl ) -5-f4-[4- (5-cyano-1 "Hindol - 3-yl ) butyl ] pi perazin-1-yl} 10
benzof ur an- 2- car boxam de; ESI 500; reaction of the free base wth 1 N HC
solution in isopropanol gives N (2-nethoxyethyl)-5-{4-[4-(5-cyano-1 H i ndol

3-yl ) butyl]pi perazin-1-yj f - xam of Hles
3- et hoxypr opyl am ne g|%t%&%6&§@%ﬁﬁ§g/@gd%%85W%&@ﬁg'l("5{ p?/%tr?m 1
- H-indol -3-yl)butyl] pi penayg beptesedt; benzof ur an- 2- car boxam de; ESI 514;
allylam ne gives N-allyl-5-{4-[4-(5-cyano-1
H i ndol - 3-yl ) butyl ] pi perazi n-1-yl } benzof uran-2 20 car boxam de; ESI 482;
- cycl ohexyl am'iﬁq gi vss N @N:I ohexyl - 5-{4-[ 4- (5-cyano-1

H- i ndol - 3-yl) urt1yl ] pi perazi’'n-1-yl }benzof uran 2-carboxam de; ESI 524; 25
N~, N~- db et hyl et hane- 1,i@4di am ne gi ves

N (2-di net hyl am noetpyl_%-S-{4ég$-(5- cyano-1 Hindol -3-yl)butyl]pi perazin-1
yl } benzof ur an- 2- carlbox ;A I“513; 30 C furan-2-yl nethyl am ne gives

benzof ur an- 3- car boxam 46 onEAREROBEBINHEHINER At ARl gr 50 £ 1
cycl opropyl am ne gi ves dsriogr btmms,pyr urtbrédclett dl8yldyavieg from 1 to 6 carbon

H i ndol - 3-yl ) butyl ] pi perazi n- 1- benzo furan-2-carboxagm de: ES| 482; 5
cycl opent yl>/a2ri neyg% \F/)gag WWCW%B&\%%Q‘QSQ h‘-ﬁt@-t t@?—%?&ﬁc@% QFOUP inthe aﬁ(yl

i noac i oni 1111 & gt ved RER R BEchBpRpolfidh O AENT P OitChgroasr 10
H i ndol - 3-yl ) but yl ] pi pdoyea Q=Clgndujph ennithfthe provise thdi@t deastdne BSlrogd1;

2,2,2-trifluoroethylamne gives 15
N-(2,2,2-trifluoroet hyle)togl'{’lth?@i]fﬁgﬁ‘%}%'%@slbeen replaced by Hal, OH, Ar,

i ndol -3-yl) butyl ] pi pg4&Z icfeidalky? having from 3 to 10 carbon atoms, N(R*);,
NR*COOR*, CN or CON(R*),, or
15 NR'R? together form a three- to 7-membered saturated
heterocyclic ring which is unsubstituted or substituted by
carbonyl oxygen, A or COOR*, where, in addition, 1 O atom
may be present.

20 The invention relates, in particular, to the compounds
a) N-(2-methoxyethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
ylibenzofuran-2-carboxamide,
b) N-carbamoylmethyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
yllbenzofuran-2-carboxamide,
25 c¢) N-(2-hydroxyethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyllpiperazin-1-yl}-
benzofuran-2-carboxamide,
d) N-(pyridin-2-yimethyl)-5-{4-[4-(5-cyano-1H-indoi-3-yl)butyl]piperazin-1- |
yl}benzofuran-2-carboxamide,
e) N-(pyridin-4-ylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
30 ylibenzofuran-2-carboxamide or



benzof ur an- 2- car boxam de; ESI 524; prop-2-ynylam ne gives

N- prop- 2-ynyl -5-{4-[ 4-(5-cyano-1 H i ndol - 3-yl ) butyl] pi perazi n-1-yl } benzo 20
furan- 2- Gap hoyansde; ESI 480; cycl obutyl am ne gives PCT/EP02/02093

N-cycl obutyl -5-{4-[4-(5-cyano-1

H i ndol - 3-yl ) but yl ] pi perazi n-1-yl }benzof uran2- car boxam de; ESI 496;
reaction of the tree base wwth 1 N HCl solution in 25 isopropanol gives
N-cycl obutyl -5-{4-[ 4-(5-cyano-1 Hindol - 3-yl)

DT L Al & SRS S RS Bttt ! o e

. Hindol - 3-yl )W!%ti@n]z@f&é’rﬁ-@zéé?béxé(&}d@%GftHéﬁ‘@a?tQaﬁd%I\%@é@m de; ESI 546;
2- mor phol i n-4-"yl et hyl am ne gi ves WD 02/ 083666 PCI/ EP02/ 02093 28

N- ( 2- mor phol i n- 4-yl ethyl) 5-{4-[4-(5- cyano 1 Hindol -3-yl)butyl]piperazin-1

+ yl }benzof uran,2-ca m d 555 th | gi 5
KI— % 2- h)z/dr gxy&(‘ﬁ@’l Barrgc%i%ﬂ)t Hre‘%fg"@ggﬁqungmrﬁgloz ;lln?bugly?/]ef)l perazin-1-yl}

benzof ug an- 2-5 ARy amri%‘éltmﬁzié 2{4r[a std;@ﬁome-mw-BtﬁFm péiaizth-4- N HC
solution in iSoprop anolw-al ves roxyethyl)-5-{4-14 cyano 1 Hindol

3-yl ) butyl ] pi Qé pfura }Q&rh@mmrdm 2- car boxam de hydrochl oride; 10

ol -5 y1 JONPHETRRPAIT e FrE s R SR kAR oo,
R Yoo aangneyes

H i ndol - 3-yI )Mﬁja@mp@e@ﬂmet&wpﬁ {%érﬁﬁjﬁ)lﬁ'm‘rjﬂ -indelbdryhhvBdpinespzint ;

N~, N th I ves
N ( 3- d?'rrqarfhy%/ %@@6%%@@@%% cyano-1 Hindol -3-yl)butyl ] piperazin-1

20 yl }benzof uymzzmmmmwlmlé&hylﬁsq4 [8-(pyoyano1HBindoetyydutyil-ne gi ves
N (pyridin-3-yl, rreth | )-5-{4-[4-(5-cyano-1
H-i ndol - 3-yl )umpgrqzm ﬂ)é’r‘}QQF@fyf@ﬂ}? %ﬁ?@"ﬁld&n 2-car boxami de; ESI 533; 25

C di n-2-vy, ~GH- -1
H P%(rjlol | g yl )Jk&fépr. per 2%&“@{7#{&5)(2(%;&3% 1%‘ ({ﬁ;.tro?% lmi'glilfp ééfe&@é?;/ano
reaction of thysl Bemaefdvans@ varbbxdmidedot sol ution in isopropanol gives

N- 2- -

ot F%P) U S R B4 i faiart Sribgolcin ospperagriodinesioe:

C pyridin-4-yl fﬁ?éﬁ—!' Gith&arflidéSand their salts and solvates.

The compounds of the formula | and also the starting materials for their

preparation are, in addition, prepared by methods known per se, as des-
20 cribed in the literature (for example in standard works, such as Houben-

Weyl, Methoden der Organischen Chemie [Methods of Organic Chemistry],

Georg Thieme Verlag, Stuttgart; Organic Reactions, John Wiley & Sons,

Inc., New York), to be precise under reaction conditions which are known

and suitable for the said reactions. Use can also be made here of variants
25 which are known per se, but are not mentioned here in greater detail.

The starting materials for the claimed process may, if desired, also be

formed in situ by not isolating them from the reaction mixture, but instead

immediately converting them further into the compounds of the formula |.
30 On the other hand, it is possible to carry out the reaction stepwise.



W O 02/ 083666 PCT/ EP02/ 02093 29 N-(pyridin-4-ylnmethyl)-5-{4-[4-(5-cyano-1
H- i ndol - 3-yl ) butyl ] pi perazi n-1-yl} benzof uran-2-carboxam de; ES|I 533;

reacti on yw§ obh8cdsd €€ base with 1 N HCl solution in isopropapgpoiNes
N-(pyridin-4-ylmethyl)-5-{4-[4-(5-cyapo-1

H ndol - 3-yl ) but yl ] pi perazi n- 1-yl } benzof ur an- 2- car boxam de hydrochl oride; 5
2-(1 Himdazol-4-yl)ethyl am ne hydrochl oride gives N-[2-(1

H i m dazol -4-yl)ethyl]-5-{4-[4-(5-cyano-1 Hindol -3-yl)butyl]piperazin

Loyl ) benzof unant 2 car bokan de Rk B0y 0 Gi YRl oBhel Cid BRI B A e 91 ves

» Hindol -3-yl) ,h&sbvbpbeﬁmawsﬁs e 1, Rraliss Efbfé’ra(bw RoxAdtvas; fubdtiofafy;
C- (tetrahydrofuran-2-yl)methylamne gives 1

N-{ t et r ahydr ahadifiad Dhigreupyin pastiquiar alkylsulisrtexythavingidd (far gxgmpiey | |

‘ RleﬁLaé: getl h%%@%gﬁgwé@ha%ya?ﬂ?rﬁ&éﬁﬁ@%xy%%wégz B:10 carbon atoms (for

N- (4- di gret hy|3@nil98 Herzengsdifbriyfboxy PptyiasRedulfdbryisigl or3t-ydr)braph pi per azin-1

20 yl } benzof ur an-2- car boxam de; ES 541, 'qﬁd oheﬁtyl am ne gives
N- cycl ohept ylthalengspiforidoxy)aaoalterpatively trichignomaingxy, glkexyaguch as,Pf benzo

N-( 3. ot hoyprasgn Ssmeiox, Bindky. FisPoRTeY RRBYs ARARRYY Bomheny: 1.1

benzof ur an- 2- car boxam de; ESI 528; 30 N -nethyl et hane-1, 2-di am ne gi ves
N- (2- met hyl ami noet hyl ) -5-{4-[4-(5-cyano-1 ) .
H i ndol - 3- yI ) Hha oompopedsof thelfopmplseheast prefaraklcbe obiained by reagtinggo;

reacti oy of t ] | / HEPO2/ 02093 311
sol uti oﬂ) in I%ﬁpé%@ﬁ%%@ﬁ&@%%ﬂ%@m%@ﬁm pﬁn%eﬁqﬁﬁ‘??&ﬁ%ﬂ ‘4- (5-cyano-1 H
i ndol - 3-yl) burhe $tzirtiey Avteridls Wf iHeeforauly Har@ geaetailydmoda; the bogwi- ochl or i de;
m p. >233; cycl ohexyl net hyl am ne gi

N-cycl ohexyl mwms—qa‘-thaf?mwg-lwa&%hi/a?gmt kaewnsap gasily\pe peparedi n- 1- y1 )
b f -2- ), eg = et ' ' 10
N (4ot iy o, TR Einifonty Eofiboinds i el A e oBEa et
H-i ndol - 3- yl| )Bxdrgplesi Pt §2 iofl US- §,632 84z 0S5 &i32224kistinsarporkted BSreib I8y.
15 way of reference.

Amines of the formula lll are commercially available or can easily be
prepared analogously to the known amines.

20 The reaction of the compounds Il and lll is carried out by methods which
are known from the literature for the acylation of amines [Houben-Weyl,
1.c., Volume 15/11, pages 1 to 806 (1974)]. However, it is also possible to
react the compounds in the presence of an inert solvent. Examples of
suitable inert solvents are hydrocarbons, such as benzene, toluene or

25 xylene; ketones, such as acetone or butanone; alcohols, such as methanol,
ethanol, isopropanol or n-butanol; ethers, such as tetrahydrofuran (THF) or
dioxane; amides, such as dimethylformamide (DMF) or N-methylpyrroli-
done; nitriles, such as acetonitrile, if desired also mixtures of these solvents
with one another or mixtures with water. The addition of an acid-binding

30 agent, for example an aikali or alkaline earth metal hydroxide, carbonate or
bicarbonate, or another salt of a weak acid of the alkali or alkaline earth
metals, preferably of potassium, sodium or calcium, or the addition of an



Exanpl e 3: Anal ogously to Exanple 1, reaction of 5-{4-[4-(5-cyano-1

H i ndol - 3-yl )butyl] 15 pi perazi n-1-yl }benzofuran-2-carboxylic acid with

t ent - but W\ o oZoBRdcnoet hyl ) carbamat e gives tert-butyl PCT/EP02/02093
(2-f[1-(5-(4-[4-(5-cyano-1 Hindol-3-yl)butyl]piperazin-1-yl}benzo
furan-2-yl)met hanoyl ] am no} et hyl ) carbamate, m p. 209-210. Renoval of 20 the
protecting group gives N-{2-am noethyl)-5-{4-[4-(5-cyano-1

H i ndol - 3-yl ) but yl ] pi perazi n-1-yl } benzof uran- 2- car boxam de. Salt fornmation

b i f the, f bas N H | g
N (25 am noet Ryg9TELpsEraukfcss Haudrlbe iy, Wryiiggaepanc ot ves
. pi perazin-1- xdldnémgmﬁunbpwcﬁnéaqmém dlesidﬁazfawy@cdﬂ@ro]den 5%ne (DBKY,

tert-butyl 2 | am noetkn)&yil carbanmat e gives tert-

t 2- [ (5- {4 [41(%d@;ah@yml0E22 @ctaaejDﬂaﬁG)) Phi ,Secﬂlazabicncl9[@4>ehmec-7-

brotecting oPbEERDOHERBERRLRE T PO BRtheretRY & ekt
H-i ndol5 3-yl )-hot yhd pEO% mvtimally behlbemn 2o brd 302, prefdrakinbeteeen OAMAMR/ 083666
PCT/ EP02/ 02093 31 Reaction of the free base with 1 N HO solution in

i sopropanol @0vedependngPidiae BPNYIENAYSEE. { 4- [ 4- (5- cyano- 1

H- i ndol - 3-yl t r

tri hydrochl ori r%hl:tﬁ)drpﬁg%éh;éwééé}\ %‘%@gﬁﬁé}% ﬁnﬁ?%t'ﬂgﬁga}gp ém ne gives
N- ( 2- di met hylcwlliendmgmri thebednttifighs Gsed/ano- 1

H i ndol - 3-yl ) butyl ] pi perazi n- 1yl } benzof ur an- 2- car boxam de. Reaction of the
free base wwth 1 N HCl solution in isopropanol gives

N-(2di hyl 2 kB~

1 ndol . 31 TheEey Potiel ctdvhcapini@ig Rutuia Il s also possitie o use

tri hydrochl orderdleatwaspof th¥daci@ Spreferahiy- the pretactivated rearboRylidi swid, roes agi ves

N- et hyl - (2-neth noet 5-

H i ndo?/ S(yl) @é @'BQP&% yﬂcﬁ{c}%%ﬂyfﬁ @r%&m@eﬁ‘ﬁabg&m%anmwﬁ%n of the
free base witdy %&IIVé JtdiCor th 'a‘&d ?f‘tHe'TohﬁQl&rIPH@éH}balg'deﬁls type for activa-

N- net hyl - ( 2- et am noet hyl) cyano-1

H-i ndol - 3-yl )tlmmqiltm@cgmmqll gronpym}tmnalcﬁayfa;tmnzreeahmam described in the

DY kol bl o SRR I8 Bl e 1 ves 29

H i ndol - 3- y| )Maethutié R dee brgariséher Chemie [MemBds of TreanRNCRAEmishgRCt i on of the
free base wwth 1 N HCl solution in isopropanol gives

N- ( 2- di met hyl GeergoEhieyieyViedag: Stettgarty- (5- cyano- 1

Hindol - 3-yl) p b ‘ e

e oot oo oAl HPAREE2 st AFSTRY R SRR Rl oy actin

met hyl - ( 2- metdfHEB1 croditHydroXy@uesimihitlegi ves di met hyl et hyl

(2- {[155 {4-[4-(5-cyano-1

H i ndol2%3 yl )butyl ] p| per azi n- 1-yl } benzof ur an- 2- yl ) met hanoyl ] am no} et hyl ) net

N (35t ot hyi T8 SSURBG rPaBBrY e P 88fatior peRFAB gibets in the
H i ndol - 3-yl );ira‘sqﬁdepmfrmdehydrahyig}dgent,dbuemmﬁlecmcbmodnnﬂ@e sRehas on of the

f b ith 1 N HC /0 [ EPQ2/.02093 32 ' i
| Sopr opanol . gieEOheIeREhodiH Pa(ﬁﬁ‘f@pF@@qﬂwegﬁxlawaoq@pxﬁ%'h%wn .
H i ndol - 3-yl

o : Rygr Ochroaﬁ%ddninﬂﬂéqu@%d}néﬂd’és D ?Btafﬁb‘ré’pﬂééﬁb%ﬂmld’@(mc

4- am nozet hyIfprtbenmhe@ar]empﬂexptuﬂaaegho@qm anbydride (cf. Angew.

4- 1-(5-{4-L4-(5; s . .

H |( E\E:Iol f3- §/I )([Blﬁ?@ %é@gho\ i29)1diphepdpbasrhord azidg ?ﬁgt%gﬂ)&/“{am no} met hyl ) pi
peri di ne- 1-cag Wa%&ylﬂeﬁ-ﬂmﬂ'ﬂodﬁthbhﬁe N HCl solution gives tert-butyl

“4- ({[1-(5-{4- [4 (5- cyario- 1" Hi'ndol - 3- yl') butyl ] pi perazin-1-yl } benzol0
furan-2-yl ) met hanoyl ] am no} met hyl ) pi peri di ne-1- carboxyl ate di hydro

“chlori de, m By %‘?‘ﬁg? %sig,,[s&ge Qéé’[%ﬁcg}niﬁ‘o%rws%ﬁhg \®YftRula | by reacting

N- ( pi peri di n-

H-i ndol 38- vl )émtnws]dwltm@mmma v yiithbog eapipohant 8f therfoprals MeTh&esautionn of the
free base with 1 N HC solution 15 in isopropanol gives

N- (pi per i di n-epnditiansifor poyatiang of @amqﬁa@éﬂ@scnbed above, apply.
H- i ndol - 3yl ) butyl ] pi perazi n- 1-yl } benzof ur an- 2- car boxam de,
tri hydrochioride) mp. 224-228;



tert-butyl 4-am nopiperidine-1-carboxylate gives 20 tert-butyl
4-{[1-(5-{4-[4-(5-cyano-1

H-i ndol - 3y lod Mskad | Pi perazi n- 1- yl} benzof uran-2-yl ) net hanoyt t@m,%%@ peridin
e-1-carboxylate. Reaction with 1 N H(J, solution gives tert-
4-{[1-(5-{4-(4-(5-cyano-1

H- i ndol - 3-yl ) but yl ] pi perazi n-1-yl } benzof ur an- 2-yl ) met hanoyl ] am no} pi peri din
e- 1- car boxyl ate, dihydrochl oride) 25 mp 203- 205. Renpval of the protecting

FE ndor - 3yt Fistogynss O Galhimtiio 1y senin iied Jor sxamplesdy BSEQT B of ¢ e
. free base w ‘tﬁb ire%' a\ﬂ@l of fHelddrRPotrit bEPRIfBRANR | c\vjﬁﬁaounds of the formula

N-pi peridin-4-yl-5-{4-[4-(5-cyano-1 Hindol -3-vyl tyl] 30

pi per azi n- 1- yV3Alewhighucambe prepares afor example, Hy@ccclrdaoced‘éth thegeaching

R byri di n- e S B 03 ot NET QP RATAR, Witk e PRBE Sertundl £l benzo

furan- % car bexagbege- d?@mmwreaéudm@oﬁdmw@%owmm iy h&febgol ution in
i sopropanol gives N-pyridin-4-yl ano-1 Hindol-3-yl)butyl]

pi per azi n- 1- wqq;réﬂmie@ﬁaﬁef@rmwaﬁﬂéﬂgznaq%)/@rﬁ@&hmqrpa@te@ﬁs 220; 5
pyridin-2-yf ves N-pyridin-2-yl-5-{4-[4-(5-cyano-1

H i ndol - 3-yl ?%"?g %ﬁ perazi n-1-yl }benzo furan-2-carboxam de. Reaction of
the free base with 1 N HC sol uti on in isopropanol gi ves
N-pyridin-2-yl-5-{4- 4&5 cyano-1 H-|ndoI 3-yl)butyl] 10

pi per azi n- 1- Jiree@cidst ofrtha formaula by tarreda NsMydr ochi ori de, m p. 163-170 or
N-pyri gign- 2-yl - 5- { 4- [4 (5 cyano-1 Hindol -3-y)butyl]piperazin-1-yl}benzo
furan- 2- carboxam de, y hi orlde mp 240- 245; pi peridi n-4-one gives
15 3-[4-(4-{2-[1-(4-oxoprNerid , C;1]_)|19|enzofuran5y|}p|pera2|n 1
yl)butyl]-1 Hindol e-5-carponi the frAsAbase with 1 N HC
solution in isopropanol give
3-[4-(4-{2-[1-(4-oxopi peridin-1-yl

O
¥t hanoyl | benzof ur an- 5-yl } pi per azi n- 1-yl
)butyl]-1 Hindole-5-carbonitrile, dihydrochloride, mp. > 229; 20
tert-butyl i"ﬂ)é\f"ﬁcihn 1- car boxyl ate gives tert-butyl
4-11- ( 4- [ (5-cy
H i ndo - -ylﬁoutyl ] pi per nZYI orfnom earqrzugﬂﬁrote £ 9I%rcr)re‘% hanoyl ] pi per azi ne- 1- ca

rboxyl at e. Remd/oiogaltsf thelenficaadedaistainadt by theNolvingakatiiam i n i sopr opanol

Eli- Yﬁaof egt yF) Bipﬁ‘]e[p%)ﬁ&faé% Ldﬁﬂﬁ’ééﬁggf 3r5aﬁ 2-yl ) met hanoyl ] pi per azi ne- 1car

boxyl ate) di hyqaeh! or igle) itp-Brigtq; 200. Renpval of the protecting group
gi ves

3-{4-{4-[2- (1spewedmnmac9mweundm5wgmmMlan 5-yl ] pi perazi n- 1-yl } butyl)
1 Hindol e-5-carbonitrile. Reaction with HCl solution, as described above,
30 giv

3-(4-{4-[2-(1-pi perazin-1-yl mel bgAdQenzof urgn- 5-yl | pi perazi n-1-yl } butyl)
-1 Hindole-5-carbonitrile, tri hydrochl oride, mp. 215; WO 02/ 083666

PCT/ EPU2/ 02093 3~ 1-net hyl pi perazi ne gi ves

3-(4-{4-[2- (48t pi j ne- f - B- razi n-1-yl}
butyl)-1 Hi ﬁﬂm&y‘caﬁgﬁﬁ?ﬂ%?? W&'}ﬁﬁ@ﬁ%& rﬂ@ﬂggd @%‘?&as descri bed
above, gives @-(4-{4-[3s OR™MBhGY! pi perazi ne-1-carbonyl)benzofuran-5-yl] 5
pi perazin-1-yltbutyl)-1 Hi ndol e-5-carbonitrile, di hydr ochl ori de, m p.

202204.257er t -But oxycar U%ﬁWth%YIPQh"n@C@FWtPH@v conpound
to give a compound of the formula VIl

R o)
\©\/\>_{ Vil
30 O Q

in which



N10 ~~ N~i ~Ow~~0O_ N ON N-N-O which has a solidification point of

167-168. Renoval of the protecting group gives N[1-(5-{4-[4-(5-cyano-1

H-i ndol - %th,%{mg(;ﬁl ] pi perazin-1-yl }benzofuran-2-yl)15 neth /Eb%zﬂﬁﬁd}i di ne.

Reaction with 1 N HCl solution in isgpropanol gives N 1-(5-{4-[4-(5-cyano-1

H i ndol - 3-yl ) butyl ) pi perazi n-1-yl } benzof uran-2-yl) nethanoyi ] guani di ne,

di hydrochl ori de. The conpound N-[1-(5-{4-[4-(5-cyano-1

H i ndol - 3-yl ) but yl ] pi perazi n-1 20 yl } benzof uran- 2-yl ) net hanoyl ] guani di ne

can al so be %epar ed.b&Nr§erval of the benzyl oxycarbonyl group fromthe

compound N~ &, J 1 ~§CP9hfo1 ~ ONO N25, mp. >231 . Exanple 4: 1.

- A solution ofagnd @ 9 ¢ agdefinbd e Morrhuld vrdol - 3-yl) butyl ] pi perazin-1

yl } benzof uran- 2- carboxylic acid) 1.4 of 2-chl oro-1-ethyl pyridi ni um

i odi de) 30 2.(B) thie esmpbundtpf the toomuspVil iseastethwith rangjtion-rastahani de in 25

- m of 1 nethyl:2-pyrrolido ] Lo t..no@mtenperature for 18 hours.
The reaction Cﬁité}’ﬁgewﬁg %ﬁ@éﬁ%@gt%]eigﬁsglﬁtw@nal wor k- up, giving

N-cyanos 5-{4 WO 02/ 08366perbzingP02/ QAL193 35 [4- (5-cyano-1 .

H i ndol - 3-yl ) but yl ] pi perazi n- 1-yl } benzof ur an- 2- car boxam de, mp. 190C.

Reaction of t&hi¢ghee base with 1 N HC solution in isopropanol gives

Ncar banoyl met\hyl - 5-{ 4- 1 4-( 5- S | 3= tyl] pi perazin-1 5

yl } benzof ur aer- caﬂé)g%é%ﬂg)g aﬁéﬁ%ﬁ'ﬁ?i@@@"?.ﬁg@ g of

2- chl or o- 1- medniaythpydsteti isicleavad Isy basic 8aponifidatibrt.o a suspension of 2.8 g of

5-{4-[4-{5-cyano-1 Hindol -3-yl)butyl]pi perazin-1-yl }benzof uran-2car boxylic

acid in 58 nm f@rammﬁapmectmqogwmmsﬂean@d pHanderrapeianscondlitipnf ed at 50

for 2 hgurs. : ( - ] |-& ( ] e then

added, a4 A Shofhfopie SigtocuRlu TR e Hahaoh MUePEURREBP | o°T's

stirred at rcminbtiopdilasplace andéBtHeoeastiamdosditipas kadwhdodiwmpersononal

k-up, givi .hyd -5-~4-[4-(5- -1
b i ndol - 3%%?%&'@%']‘%“%?%2? Ha'ilﬂb\a}' ﬁiéﬁg%ﬁ%@?%ﬂdﬂ%%@wa’@ﬁ ff p. 108-199.
15 3. A sol utW@qo?)/]bgi]}gg_rg of 5-~4-[4-(5-cyano-1

H i ndol - 3-yl ) buty azi n- 1yl }benzof uran- 2-carboxylic acid and 1 m of
hydr azi ni um hijér aminteprotediingryronip an therppeiaziret fing ofithset campotrud bf thg poi nt

for 18 pour s o ThGaNIFRR L BRardlatibiBabdy SHRFURS BT bh ihe WP < UP
but yl ] pi per a&héf@mﬁlﬂjlhbﬂ%@fﬁtﬁ@'&)‘lﬁfﬁtﬁﬂ%ﬁhé%%la%&ti on of the free base

with 1 N HC solution in i'sopropanol gives 5-~4-[4(5-cyano-1
H- i ndol - 3-yl ) but yl ] pi perazi n-1-yl } benzof ur an- 2- car bohydr azi de,

di hydr ochl ori m . 15. 25 The.exa bel ow rel.at . pharnmaceuti cal
preparati ons:ﬁiréﬁfrﬁseoi\&'eﬁﬂf@ﬁﬁ 'Q/ﬁ(fwmqg'ﬁ%?d'ﬂu '%'ﬁ?d? a%d%??'é‘eaiabﬁwgact ive

i ngredi ent  ofcanikel@saTbeabtaingd i aBcitiafts aithuhe hyaceg oP ExampRiset td 3 | of
bi di stleééed water is_adjusted to pH 6.5 30 using 2N hédrochl oric acid,

d d
steril e?dil t et @UEPIQ 438 722; eambiries with saperfication ef an egierobhocamdis 3f
PCT/ EP021 0209risXBPd &s18P cAlags Bt SHpHIiEkticH &Yel kfovi? Bt raitar (A"
jection vial contalns
person skilled in the art.

Compounds of the formula V are commercially available or are known from
25 EP 0 496 222. EP 0 496 222 is hereby incorporated as reference.
In accordance with the teaching of EP 0 496 222, Examples 1 to 3, the
indole derivatives of the formula V in which L = OH can be obtained, for
example, by reduction of the corresponding carboxylic acid or esters
thereof. Treatment with thionyl chloride, hydrogen bromide, phosphorus
30 tribromide or similar halogen compounds gives the corresponding halides
of the formula V. The corresponding sulfonyloxy compounds are obtainable



5 ng of active ingredient. Exanple B: Suppositories 5 A m xture of 20 g of
an active ingredient of the formula |l is nelted wwth 100 g of soya lecithin
and 1400 ygo @io&ee0a butter, poured into noulds and al |l owegetgpeanhes Each
suppository contains 20 ng of active i'lngr edient. Exanple C Solution 10 A
solution is prepared from1 g of an active ingredient of the formula I,
9.38 g of NaH2P04 x 2 H20, 28.48 g of Na2HP04 x 12 H20 and 0.1 g of

benzal koni um chl oride in 940 m of bidistilled water. The pHis adjusted to

6.8, and the_solution is e up.t,o | and steril.ised irradiation. This
sol ution canfrBE1 E@e‘?f‘m%rytﬂg&??)lﬁﬁfg?e é{;@@q@&g’ refgllgrimbtéeu QO ntment 500
- g of an act pyrespidast SiforfE deliechignidas.a | are m xed with 99.5 g of

Vasel i ne under aseptic conditions. 20 Exanple E: Tablets A m xture of 1 kg
of active ingredient of the formula I, 4 kg of |actose) 1.2 kg of potato

- starch) 0.2 f L.c 0 . Lum st L Si: ed to give
tablets in aE@@ﬁV%&@Féﬁgﬁgﬁﬂnﬁgggpﬁﬁ&H@ﬁg§ﬁ&%§k§ﬁ§§ﬁg&?ﬁé@gg{éfgcontains 10
ng of 5ctivecbmgsgda@nuugﬁﬁnﬁm@wple F: Coated tablets Tablets are pressed

anal ogously to anpl e E and subsequently coated in a conventional manner

with a coating of sucrose, potato starch, t ; tragacanth and dye. 30 WO

02/ 083666 PCT/ EP02/ 02093 37 Exanabglfi_ psul es 2 kg of active ingredient

of the formula | are introduced i't6“harq gel atine capsules in a

conventional manner in such-| way that eac ?psule contains 20 nmg of the

active ingredient. 5 ) . Agypoul es A solution of 1 kg of active

i ngredient of the formila 0 of bidistilled water s transferred

into aggoul es, |yophilised Under \aseptic conditions and seal ed under

sterile conditions. Each anpoul e Eontains 10 ng of active 10 ingredient. 15
20 25 30 VR\?/%{ch%% 38 Patent Clains 5 10 15

D and n are as defined in Claim 1, and
L is Cl, Br, | or a free or functionally modified OH group,
with a compound of the formula X

H,N \ 0
R1
WN/ X
0 AN

R2

15

in which R and R? are as defined in Claim 1. The reaction conditions are

20 known from EP 0 496 222, Example 10. It is likewise possible to protect the
indole nitrogen by means of an amino-protecting group, as described
above, before the reaction with a compound of the formula X, and, when
the reaction is complete, to remove the protecting group again under the
known reaction conditions for the selected protecting group.

25

A resultant base of the formula | can be converted into the associated acid-

addition salt using an acid. Suitable acids for this reaction are those which

give physiologically acceptable salts. Thus, it is possible to use inorganic

acids, for example sulfuric acid, hydrohalic acids, such as hydrochloric acid

30 or hydrobromic acid, phosphoric acids, such as orthophosphoric acid, nitric
acid or sulfamic acid, furthermore organic acids, specifically aliphatic,

alicyclic, araliphatic, aromatic or heterocyclic monobasic or polybasic



20 25 30 1. PCT/EP02/02093 Conpounds of the formula I O 2)n~N~ R~ N ~ \ ~~N~
Rin which Dis H OH OA CN, Hal, COR3 or CHZR3, R~i s am no, hydroxyl

cyano, - bl R4) 2, Het)unsubstl tuted or A-substituteg-g) lhésy
havi ng fsg(rjn o 10 carbon at ons, iolbr anched or branched a?éﬁyﬁq‘ﬁzaw ng from
1 to 10 carbon atons, wth the prows thatat |east one CH2 group in the

al kyl group has beenrepl aced by an Oor S atom by a CH=CH group or by aC=C
group, or with the proviso that at |east onehydrogen atom in the alkyl

group has been | aced_b | oal k hav from3 to 10
car bonat ons, h@? ﬁﬁf '&8@2“' ﬁﬁ?zsuﬂn:@%ﬁf;ﬁl aﬁQCO\I( R4) 2,

- NR4S02A or Soﬁla?ﬂ)rﬁ,zambspgéllf‘geiﬂ I\}gﬂaééhéé‘(ﬁd %Qlﬁﬁ@aélaa‘sucélﬁlc%md

am no, hydr oxy H, Rotogether Is a three- to /-nenbered
sat ur at edhet eplmthlaocd ufmmgncuamd/,\/rmalblc amd,dddilc acd) tartanuc it malic scidlor 2 S

. and/or 1 or 2 O atons and/o ( esbstltuted by A
ol Cycl oal QRN Prigs Foievic Agich & RARTyORRoI S e i, BhEen

COOR4) OSN( R4) Zeid '\E%@Bé R fdotde Q@iﬂ}él soRIEHHARIR: acrwnbﬂ@rr@s%%umes H) A

or N(R4)2,R4is H or A WO 02/ 083666 39 PCT/ EP027 02093 Ai's unbranched or

branched al kys$ulfemic agjdf etvngdisolfovigrasnish %hmdmxyethamsuifomc acidast one CH2

group may bere | aced ato b tl east one
H at om may beP "&ﬂn&éﬂg&ﬂﬁ al‘—;%S ﬁpﬁéerlﬂ?é’ QP'C %é‘gm%%g ’L‘l@lﬁ‘é’héPg each of
whi ch i sunsubsfiddifehfROadids BRA Eulfutie @didor pol ysubstituted byHal, A OR4,
N(R4) 2, NO2, CN) COOR4, CON(R4) 2, NRACOR4, NRACON(R4) 2, NR4AS02A, CCR4,
SO02NR4 orS(O mA, 10 Hetis a saturated, unsaturated or aromatic nonocyclic

0o 110", "R 6 s SR b ik IO s Y "
present, and byeeatresstoyit Bﬁ‘orﬁ Boses, dimh dxesainnpswizbxitie] dta&&dmubstltut ed
or trisubstituted by Hal, ((R4)2]o Ar,-[((R4)2]o- cyc oal kyl

N(R4) 2, NO2, wromommgnamm SSiRICENPRRRE, @wnOd@memsz
or S(O) mA and , 4 or
5 ms 1 or 2, éﬁ@c@&?ﬂé‘%l‘e @F%%ﬂg' ang ﬁ'R(I;elc#"%prllr;]/g|{eo?é(‘:')sg‘%sc\éﬂF@ltg g]((:%:eop'ﬁabl e salts
md ﬁol vat es. podids2of therfpomoldd hefvetfree boidrarbaps, saticformation tcan (kewisel, in

ich D i i

Wi oh o1bS be.ac@gwg”&%uﬁéesas?nfep%Qv?mlq%%?‘p;%uh@@é&%%' e QBB ror e of
Gainms 1to 39 romﬁugs an‘tﬁn’f@c%lh fI3Y &l&%}@&e%ﬁéﬁ{?ﬁfm@tﬁ

cycl oal kyl hav car bon or unbranc having from
1 to 6 car bonpamanys semomdilanyrmtentwyammdssat at | east one CH2 group in the
al kyl WO 02/ 083666 PCT/ EP02/ 02093 -40 group has been replaced by an O
atonm) by a CH=CH group or by a C=C group, or with the proviso that at |east

one hydrogen ‘Fh@rﬂ\}e’htlbﬁ‘fuﬁhéhﬁorﬁ%%e@%tl@ﬁ@ﬁfc@ﬁiéﬁ%ﬂ% bdle% Ar Het,

cycl oal k % having from carbon at ons
CON( R4) 20 5 saccwdingutndbe divantienfhaving a StHAoctecep ag@mﬁil@mdwTe of

saturated net okt PEREatior Ao HeelBel & ActieSion b HERS,,
car bonyl oxy9ganuc/ét@bkmss%&rcﬁnéu@vétmmss @dgchua@mllha’séee present 10
6. Conpounds of the fornula |I according Claiml

N- ( 2- met hoxy ee@fgbralgnfanction, @sreéyamchaemaqa@wcm §ta}%tswlq-@ff§@tsaa ithe 1

yl } benzof ur an ) b [ B

H- i ndol - 3-yl )E’é?ﬁﬁ'ﬁ%ﬁ\’ 'gﬁ'rﬁm 'J%%g‘?{}ebg&r@% W&a’ﬁa%ﬁsxtﬁﬁfa}ﬁfq{é"e

N- (2- hy@boxyebhal lilnessé) a[c#al(rﬁgabyah pdgdnhamsiﬂl séchcbdvvhvﬁdrmrﬂweaz re-1

yl } benzof ur an- 2- car boxan de, 2] c}/rl di n- Z 3 é4 [4- Qg cyano 1

H i ndol - 3- yI ) Bigngtrpal syndrome, undesire puerperall ctatlon pain, sleep disorders
narcolepsy, bipolar illnesses, mania, dementia, addiction ilinesses, sexual
dysfunction, eating disorders, abesity or fibromyalgia.

30 The invention furthermore relates to pharmaceutical preparations
comprising at least one compound of the formula | and/or one of its
physiologically acceptable salts or solvates. The compounds of the formula



pi perazi n-1-yl } benzof uran- 2- car boxam de, 20 e)
N-(pyridin-4-yl methyl)-5-{4-[4-(5-cyano-1 Hindol-3-yl)butyl]
p

|pera2| zof uran- 2- car boxam de, f) )
N-(2- e thyﬁg%gbé,%ﬁf?h | ) - 5-{4-[ 4- (5- cyaqo- 1 PCT/EP02/02093
H

i ndol - 3-yl ) butyl ] pi perazin-1-yl }ben7230f ur an- 2- car boxam de, g)

N- (2-am noet hyl )-5-{4-[4-(5-cyano-1 H i ndol -3-yl)butyl]pi perazin-1 25

yl } benzof ur an- 2- car boxam de h) N-(2-am noet hyI met hyI ) 5-{4-[4-(5-cyano-1
H i ndol - 3-yl ) but yl i per enzof ur car rri de i

N (55 et iyl sk EAD AR oA pUALIS Cosata T herd frarer it Bliegst

pi perazin-1-y hig Arfiifexcigiént br assistant and |fde31red in
N—(plperldln4yrref[f{ﬂfI n%l?’ ep?S%gglanoéHlFlo-Sy but yI ]

pi per azi n- 1- y:b}rﬂnmtaﬁmwﬁhoﬁemmmeemrtuer active w\@relﬁems3666 11

. PCT/ EPO2/ 02093 k) N piperid~in-4-yl-5-{4-[4-(5-cyano-1

H- i ndol - 3-yl )butyl ] pi per azi n- 1-yl } benzof ur an- 2- car boxam de, and their

physi olgogi cah rf%fsﬁé%g ?%ahe 8 w?@h'}éﬁl@aﬁneﬁtsﬂn hahRfessvdtefinaie

preparation o according to one or noré of

Cains 1 to %e@bmea&uﬁableakclpmntaare@)rgauc@npmjganlofsut)a’@nfcasrwh@h|| 10 O
CH2) n~ d
Gt Ts ALstinbcBreaeddnaarile SRS hateiieirtbfietladfingfs ' 1 | o

or a salt of tRnGHIPeY et ﬂéadt WithftRe Melval édmpouﬁuy\hbﬁéxa%?l@ma@? Vge- as
defined in aim1l, 20 or b) a conpound of the formula |V O H-N~, Rl 25 ~N

-~ \~~N~R | viable ailsj hemrl @ipqiaolsmu(yl@%glycglg, pelyeihvienerglysals glycerol j s

per) £pad) 0208 EHRS WRibtier bBobARIS. st afBsd M meggpgtint ¥

functional | y stedhate,adic@r Vaseline. Particularly suitable for oral use are tablets, pills,
coated tablets, capsules, powders, granules, syrups, juices or drops,
suitable for rectal use are suppositories, suitable for parenteral use are
solutions, preferably oil-based or aqueous solutions, furthermore suspen-

15 sions, emulsions or implants, and suitable for topical use are ointments,
creams or powders. The novel compounds may also be lyophilised and the
resultant lyophilisates used, for example, for the preparation of injection
preparations. The preparations indicated may be sterilised and/or comprise
assistants, such as lubricants, preservatives, stabilisers and/or wetting

20 agents, emulsifiers, salts for modifying the osmotic pressure, buffer
substances, dyes, flavours and/or a plurality of further active ingredients,
for example one or more vitamins.

The substances according to the invention are generally administered

25 analogously to commercial preparations (for example citalopram),
preferably in doses of between about 0.1 and 500 mg, in particular
between 0.2 and 50 mg per dosage unit. The daily dose is preferably
between about 0.001 and 10 mg/kg of body weight. The low doses (from
about 0.2 to 1 mg per dosage unit; from about 0.001 to 0.005 mg/kg of

30 body weight) are suitable, in particular, for use as migraine agents; for the
other indications, doses of between 10 and 50 mg per dosage unit are
preferred. However, the specific dose for each particular patient depends



group, and D and n are as defined in Caim1l, or c) if desired one of the
radicals D, R~ and/or R2 is converted into another radical D, R and/or R2
by, for &¥@iPh8eecc! €aving an OA group 10 to forman OH gr pEP PR3
converting a CHO group into a CN groug) and/or a resultant base of the
formula | is converted into one of its salts by treatnent wwth an acid. 15
8. Conpounds of the fornmula |I according to one or nore of Clains 1 to 6 and
their physiologically acceptable salts and sol vates as nedi canent active

ingredients. 9. Conpounds of t ormula | accordjn 0 one,or nor.e of

Qo 1o G aRadeaTamot st Sh s eromis BphpRE G et 13 sBeflac s as
. agoni sts of t i - \dHpRbkbRrs. 10.
Vedi cament | R B o O e %o

depr essi on, a&mihetdiet onttbe tinpaand methad lof adotivistratior-@otheuexiretiorpete,

Lenst on ot at S8Rt pombENRR S BITREIE SArtkpR eispEe Rt o Tor
the prdphyl axhé tieaepy RRpAey. Ofal aarekisRAtidn lseres&Ped.acr onegal y,

hypogonadi sm secondary anenorrhoea, prenenstrual syndrone, undesired
puerperal lactation, pain, sleep disorders, 30 narcol epsy, bipolar

di sor dor s, on s TyEREY TRt iR bR §3pET e BOHRAHE s SRR 0 35 117
Phar maceut i cahe ivaintiodtdritiior sttaeirphesiokically atceptibhbaled afd sbRatds one
conpound of the formula | according to one or nore of Clains 1 to 6 or one

of its physi dPoHiecRieparationeef amegicaament, by pargryiar asnedicamentbavibg & onpounds

ohysi of 151 calty T FERRR s ReP 54T bl fiind bl 2V on of o

medi canment. 10 13. Use of conpounds of the fornula | according to one or
nore of O ai r_rl_shl to 6 and/or of their physiologically acceptable salts and
r

sol vates forl HeniBVBRERR AISO; rekates tothedie-ainbRCamRUISAceording te &g pt or

ant agoni sti c ; = IHWRIM 4 i ding to
3 a1z or - {VuRrihd/GHeE R ASioRidieAl Siepfible Saie Spd eRBEFRIC, 10,
depr ﬁ:ssi on, glreipee;yamtianeﬁabmauliibgmht haking wﬁ&é‘&aim?eptomﬁgbsi:sﬁ@add $er ders,
psychi icillnesses, .cerebral .infarction, cerepral ischaenia, tension
Dot 05 T4 Go T FEBRERS T REBND REHPMIAT B TaR R b DL USRS ABXNor t he
prophyl axi s %‘Eé’te%hﬁéﬁi@bt&fckg,ootfs"ers%éﬁiorﬁcpdIQi@é%‘?sQod'déFsr, gg?&ﬁéﬁﬁc iﬁWef%%@Q,”ad' sm)
secondary amenorrhoea, prenenstrual syndrome, undesired’ puerpera

| act ati on, paienebral indarotioepcetebrs) ischrenliagensioni siates; sidetefiextemn theani a,
denentia) addiction.illn es, _sexual dysfunction,.eati di sor ders,
obestty or 1 SASERE BF HSP3R68 presEe, 1 i oRM Vs hforabigt 5 s 51 . A
s9. Aas. As. As.cbrébital mheéées‘?@@%rﬁz Ix,i:ﬁy%gﬁﬂéhis‘?ﬁ; fd¥ontady Aheforrhoea,

S. A(. ANs. ANsl . As% A; s. Afsr. A; 9. : ; sl . AL. A; s. Aasr'3: e&@@5
20 premenstrual syndrome, undesired puerperal lactation, pain, sleep

disorders, narcolepsy, bipolar illnesses, mania, dementia, addiction
illnesses, sexual dysfunction, eating disorders, obesity or fibromyalgia.

Even without further details, it is assumed that a person skilled in the art

25 will be able to utilise the above description in the broadest scope. The
preferred embodiments should therefore merely be regarded as descriptive
disclosure which is absolutely not limiting in any way.

Above and below, all temperatures are indicated in °C. In the following
30 examples, “conventional work-up” means that, if necessary, the solvent is

removed, water is added if necessary, the pH is adjusted, if necessary, to

between 2 and 10, depending on the constitution of the end product, the
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5 N-benzyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzofuran-2-

carboxamide; ESI| 532;

2-methoxyethylamine gives
N-(2-methoxyethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
10 benzofuran-2-carboxamide; ESI 500; reaction of the free base with 1N HCI
solution in isopropanol gives N-(2-methoxyethyl)-5-{4-[4-(5-cyano-1H-indol-
3-yDbutyl]piperazin-1-yl}benzofuran-2-carboxamide hydrochloride;

3-methoxypropylamine gives
15 N-(3-methoxypropyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide; ES| 514;

allylamine gives
N-allyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzofuran-2-
20 carboxamide; ESI 482;

cyclohexylamine gives
N-cyclohexyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzofuran-
2-carboxamide; ES| 524;

25
N*,N*-dimethylethane-1,2-diamine gives
N-(2-dimethylaminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl}piperazin-1-
yl}benzofuran-2-carboxamide; ESI 513;
30 C-furan-2-ylmethylamine gives

N-(furan-2-ylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yi}-
benzofuran-2-carboxamide; ESI| 522;
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furan-2-carboxamide; ES! 510;

10 aminoacetonitrile gives
N-cyanomethyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzo-
furan-2-carboxamide; ES| 481;

2,2,2-trifluoroethylamine gives
15 N-(2,2,2-trifluoroethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyllpiperazin-1-yl}-
benzofuran-2-carboxamide; ES| 524,

prop-2-ynylamine gives
N-prop-2-ynyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyljpiperazin-1-yl}benzo-
20 furan-2-carboxamide; ESI 480;

cyclobutylamine gives
N-cyclobutyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzofuran-
2-carboxamide; ESI 496; reaction of the free base with 1N HCI solution in
25 isopropanol gives N-cyclobutyl-5-{4-[4-(5-cyano-1H-indol-3-yl)-
butyl]piperazin-1-yi}benzofuran-2-carboxamide hydrochloride;

phenethylamine gives
N-phenethyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzofuran-

30 2-carboxamide; ES| 546;

2-morpholin-4-ylethylamine gives
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5 N-(2-hydroxyethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide; ES| 486; reaction of the free base with 1N HCI
solution in isopropanol gives N-(2-hydroxyethyl)-5-{4-[4-(5-cyano-1H-indol-

3-yh)butyllpiperazin-1-yl}benzofuran-2-carboxamide hydrochloride;

10 3-aminopropanol gives
N-(3-hydroxypropy!)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide; ESI 500;

N',N'-diethylethane-1,2-diamine gives
15 N-(2-diethylaminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyi]piperazin-1-yl}-
benzofuran-2-carboxamide; ESI 541;

N’ N'-dimethylpropane-1,3-diamine gives
N-(3-dimethylaminopropyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl)piperazin-1-
20 yl}benzofuran-2-carboxamide; ESI 527;

C-pyridin-3-ylmethylamine gives
N-(pyridin-3-ylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide; ES| 533;

25
C-pyridin-2-ylmethylamine gives
N-(pyridin-2-ylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide; ESI 533; reaction of the free base with 1N HCI
solution in isopropanol gives N-(pyridin-2-ylmethyl)-5-{4-[4-(5-cyano-1H-
30 indol-3-yl)butyl]piperazin-1-yl}benzofuran-2-carboxamide hydrochloride;

C-pyridin-4-ylmethylamine gives
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2-(1H-imidazol-4-yl)ethylamine hydrochloride gives
N-[2-(1H-imidazol-4-yl)ethyl]-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-
1-yl}benzofuran-2-carboxamide; ES| 536;

10 C-thiophen-2-ylmethylamine gives
N-(thiophen-2-yimethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide; ES| 538;

C-(tetrahydrofuran-2-yl)methylamine gives
15 N-(tetrahydrofuran-2-ylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
piperazin-1-yl}benzofuran-2-carboxamide; ESI 526;

N',N'-dimethylbutane-1,4-diamine gives
N-(4-dimethylaminobutyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
20 yl}benzofuran-2-carboxamide; ESI 541;

cycloheptylamine gives
N-cycloheptyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzo-
furan-2-carboxamide; ES| 538;

25
3-ethoxypropylamine gives
N-(3-ethoxypropyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yi}-
benzofuran-2-carboxamide; ESI 528;
30 N'-methylethane-1,2-diamine gives

N-(2-methylaminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide; ESI 499; reaction of the free base with 1N HCI
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S cyclohexylmethylamine gives
N-cyclohexylmethyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide; ESI 538 or

4-methylcyclohexylamine gives
10 N-(4-methylcyclohexyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide; ES| 538.

Example 3:
Analogously to Example 1, reaction of 5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
15 piperazin-1-yl}benzofuran-2-carboxylic acid with

tert-butyl (2-aminoethyl)carbamate gives
tert-butyl (2-{[1-(5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzo-
furan-2-yl)methanoyljamino}ethyl)carbamate, m.p. 209-210°. Removal of
20 the protecting group gives
N-(2-aminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzo-
furan-2-carboxamide.
Salt formation by reaction of the free base with 1N HCI solution in iso-
propanol gives N-(2-aminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
25 piperazin-1-ylibenzofuran-2-carboxamide trihydrochloride, m.p. >144°;

tert-butyl (2-methylaminoethyl)carbamate gives
tert-butyl {2-{(5-{4-[4-(5-cyano-1H-indol-2-yl)butyllpiperazin-1-yl}benzo-
furan-2-carbonyl)methylamino]ethyl}carbamate, and removal of the
30 protecting group gives
N-(2-aminoethyl)methyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
yl}benzofuran-2-carboxamide.
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benzofuran-2-car

N',N'-dimethylethane-1,2-diamine gives
N-(2-dimethylaminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
yl}benzofuran-2-carboxamide.

Reaction of the free base with 1N HCI solution in isopropanol gives N-(2-
dimethylaminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide, trihydrochloride, m.p. 224-225°;

N',N%-dimethylethane-1,2-diamine gives
N-methyl-(2-methylaminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyi]-
piperazin-1-yl}benzofuran-2-carboxamide. Reaction of the free base with
1N HCI solution in isopropanol gives
N-methyi-(2-methylaminoethyl)-5-{4-[4-(5-cyano~-1H-indol-3-yl)butyl]-
piperazin-1-yl}benzofuran-2-carboxamide, trihydrochloride, m.p. 230-233°;

N,N,N'-trimethylethane-1,2-diamine gives
N-(2-dimethylaminoethyl)methyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
piperazin-1-yl}benzofuran-2-carboxamide. Reaction of the free base with
1N HCI solution in isopropanol gives N-(2-dimethylaminoethyl)methyl-5-{4-
[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzofuran-2-carboxamide,
trihydrochloride, m.p. 241-242°;

tert-butyl methyl-(2-methylaminoethyl)carbamate gives
dimethylethyl (2-{[1-(5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-yl)methanoyllamino}ethyl)methylcarbamate;

N' N'-dimethylpropane-1,3-diamine gives
N-(3-dimethylaminopropyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
yl}benzofuran-2-carboxamide. Reaction of the free base with 1N HCl
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chloride, m.p. 270-275°;

5 tert-butyl 4-aminomethylpiperidine-1-carboxylate gives
tert-butyl 4-({[1-(5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzo-
furan-2-yl)methanoyllamino}methyl)piperidine-1-carboxylate. Reaction with
1N HCI solution gives
tert-butyl 4-({[1-(5-{4-[4-(5-cyano-1H-indol-3-yl)butyl)piperazin-1-yl}benzo-
10 furan-2-yl)methanoyllamino}methyl)piperidine-1-carboxylate dihydro-
chloride, m.p. 205°.
Removal of the protecting group gives
N-(piperidin-4-ylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}-
benzofuran-2-carboxamide. Reaction of the free base with 1N HCI solution
15 in isopropanol gives N-(piperidin-4-ylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-
yhbutyl]piperazin-1-yl}benzofuran-2-carboxamide, trihydrochloride, m.p.
224-228°;

tert-butyl 4-aminopiperidine-1-carboxylate gives
20 tert-butyl 4-{[1-(5-{4-[4-(5-cyano-1H-indol-3-yl)butyllpiperazin-1-yl}benzo-
furan-2-yl)methanoyl]lamino}piperidine-1-carboxylate. Reaction with 1N HCI
solution gives
tert-butyl 4-{[1-(5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzo-
furan-2-yl)methanoylJamino}piperidine-1-carboxylate, dihydrochloride,
25 m.p. 203-205°.
Removal of the protecting group gives
N-piperidin-4-yl-5-{4-[4~(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzo-
furan-2-carboxamide. Reaction of the free base with 1N HCI solution in
isopropanol gives N-piperidin-4-yl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
30 piperazin-1-yl}benzofuran-2-carboxamide, trihydrochloride, m.p. 195°%;

pyridin-4-ylamine gives
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isopropanol gives N-pyridin-4-yl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-

piperazin-1-yl}benzofuran-2-carboxamide, trihydrochloride, m.p. 220°;

pyridin-2-ylamine gives
N-pyridin-2-yl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzo-
furan-2-carboxamide. Reaction of the free base with 1N HCI solution in
isopropanol gives N-pyridin-2-yi-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
10 piperazin-1-yl}benzofuran-2-carboxamide, dihydrochloride, m.p. 163-170°
or N-pyridin-2-yl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yi}benzo-
furan-2-carboxamide, trihydrochloride, m.p. 240-245°;

piperidin-4-one gives
15 3-[4-(4-{2-[1-(4-oxopiperidin-1-yl)methanoyl]benzofuran-5-yl}piperazin-1-
yhbutyl]-1H-indole-5-carbonitrile. Reaction of the free base with 1N HCI
solution in isopropanol gives 3-[4-(4-{2-[1-(4-oxopiperidin-1-yl)methanoyl]-
benzofuran-5-yl}piperazin-1-yl)butyl]-1H-indole-5-carbonitrile, dihydro-
chloride, m.p. > 229°;
20
tert-butyl piperazin-1-carboxylate gives
tert-butyl 4-[1-(5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzo-
furan-2-yl)methanoyl]piperazine-1-carboxylate. Reaction of the free base
with 1N HCI solution in isopropanol gives tert-butyl 4-[1-(5-{4-[4-(5-cyano-
25 1H-indol-3-yl)butyl]piperazin-1-yl}benzofuran-2-yl)methanoyl]piperazine-1-
carboxylate, dihydrochloride, m.p. 190-200°. Removal of the protecting
group gives
3-(4-{4-[2-(1-piperazin-1-ylmethanoyl)benzofuran-5-yl]piperazin-1-yl}butyl)-
1H-indole-5-carbonitrile. Reaction with HCI solution, as described above,
30 gives 3-(4-{4-[2-(1-piperazin-1-ylmethanoyl)benzofuran-5-yl]piperazin-1-yl}-
butyl)-1H-indole-5-carbonitrile, trihydrochloride, m.p. 215°;
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3-(4-{4-[2-(4-methylpiperazine-1-carbonyl)benzofuran-5-ylpiperazin-1-yl}-

butyl)-1H-indole-5-carbonitrile. Reaction with HCI solution, as described

above, gives 3-(4-{4-[2-(4-methylpiperazine-1-carbonyl)benzofuran-5-yl]-

5 piperazin-1-yl}butyl)-1H-indole-5-carbonitrile, dihydrochloride, m.p. 202-
204°.

Tert-butoxycarbonylguanidine gives the compound

10 Ng @ [ I o l_o
" N“N-0 , wWhich has a
solidification point of 167-168°. Removal of the protecting group gives
N-[1-(5-{4-[4~(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzofuran-2-yl)-
15 methanoyllguanidine. Reaction with 1N HCI solution in isopropanol gives N-
[1-(5-{4-[4-(5-cyano-1 H-indol-3-yl)butyl]‘piperazin-1 -yl}benzofuran-2-yl)-
methanoyl]guanidine, dihydrochloride.

The compound N-[1-(5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
20 yi}benzofuran-2-yl)methanoyljguanidine can also be prepared by removal

of the benzyloxycarbonyl group from the compound

N
N N o NY,NTO\/Q
RO wi O N O

25 N _m.p. >231°.

Example 4:

1. A solution of 2.2 g of 5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-

yl}benzofuran-2-carboxylic acid, 1.4 g of 2-chloro-1-ethylpyridinium iodide,
30 2.5 ml of N-ethyldiisopropylamine and 0.28 g of cyanamide in 25 ml of 1-

methyl-2-pyrrolidone is stirred at room temperature for 18 hours. The

reaction mixture is subjected to conventional work-up, giving N-cyano-5-{4-
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[4-(5-cyano-1H-indol-3-yl)butyllpiperazin-1-yl}benzofuran-2-carboxamide,
m.p. 190°C.
Reaction of the free base with 1N HCI solution in isopropanol gives N-
carbamoyimethyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-

5 yl}benzofuran-2-carboxamide hydrochloride.

2. 1.7 g of 2-chloro-1-methylpyridinium chloride are added to a suspension
of 2.8 g of 5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl}benzofuran-2-
carboxylic acid in 58 ml of 1-methyl-2-pyrrolidone, and the mixture is

10 heated at 50° for 2 hours. 1.15 g of O-(tert-butyldimethylsilyl)hydroxylamine
are then added, and 4 ml of Hiinig base are added dropwise. The reaction
mixture is stirred at room temperature for 18 hours and subjected to con-
ventional work-up, giving N-hydroxy-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
piperazin-1-yl}benzofuran-2-carboxamide, m.p. 198-199°.

15
3. A solution of 1.0 g of 5-{4-[4-(5-cyano-1H-indol-3-yl)butyi]piperazin-1-
yl}benzofuran-2-carboxylic acid and 1 ml of hydrazinium hydroxide in 10 ml
of ethanol is stirred at the boiling point for 18 hours. The reaction mixture is
subjected to conventional work-up, giving 5-{4-[4-(5-cyano-1H-indol-3-yl)-

20 butyllpiperazin-1-yl}benzofuran-2-carbohydrazide.
Reaction of the free base with 1N HCI solution in isopropanol gives 5-{4-[4-
(6-cyano-1H-indol-3-yl)butyl]piperazin-1-ylibenzofuran-2-carbohydrazide,
dihydrochloride, m.p. >215°.

25 The examples below relate to pharmaceutical preparations:

Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of

disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
30 using 2N hydrochloric acid, sterile filtered, transferred into injection vials,
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GLO% & () -! aﬁ/'o%)ﬂ?ﬁ%e@a’n% §958% nder sterile conditions. Each injection vial contains
5 mg of active ingredient.

Example B: Suppositories

5 A mixture of 20 g of an active ingredient of the formula | is melted with
100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution _

10 A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH,PO4 x 2 H,0, 28.48 g of NaaHPO4 x 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.

15
Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.

20 Example E: Tablets
A mixture of 1 kg of active ingredient of the formula 1, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed to give tablets in a conventional manner in such a way that each
tablet contains 10 mg of active ingredient.

25
Example F: Coated tablets
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.
30
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Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine

capsules in a conventional manner in such a way that each capsule

contains 20 mg of the active ingredient.

Example H: Ampoules
A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is transferred into ampoules, lyophilised under aseptic conditions and
sealed under sterile conditions. Each ampoule contains 10 mg of active

10 ingredient.

15

20

25

30
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: Patent Claims

1. Compounds of the formula |

5
D N\

N
\
H
in which
D is H, OH, OA, CN, Hal, COR?® or CH,R?,
R' is amino, hydroxyl, cyano, -C(=NR*)-N(R*),, Het,
unsubstituted or A-substituted cycloalkyl having from 3

10

to 10 carbon atoms, or unbranched or branched alkyl
having from 1 to 10 carbon atoms, with the proviso that
at least one CH, group in the alkyl group has been
1 replaced by an O or S atom, by a CH=CH group or by a
C=C group, or with the proviso that at least one
hydrogen atom in the alkyl group has been replaced by
Hal, OH, Ar, Het, cycloalkyl having from 3 to 10 carbon
atoms, N(R*)2, CN, COOR?, CON(R*),, NR*COR?,
NR*COOR?, NR*CON(R*),, NR*SO,A or SO;NR?,
RZ  isH,AorR',with the proviso that, if R" is amino,

20

hydroxyl or cyano, R? is H, or

NR'R? together is a three- to 7-membered saturated
heterocyclic ring, in which, in addition, 1 or 2 N and/or 1

25 or 2 S and/or 1 or 2 O atoms and/or one S(O)m, group,

which may be substituted by A, Hal, cycloalkyl having
from 3 to 10 carbon atoms, OR*, N(R*),, CN, COOR?,
CON(R*),, NR*COR* and/or carbonyl oxygen, may be
present,

R® is OH, OA or N(R%)z,

R* is HorA,

30
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5 Ar is phenyl, naphthyl or biphenyl, each of which is
unsubstituted or monosubstituted or polysubstituted by
Hal, A, OR*, N(R*),, NO,, CN, COOR*, CON(R*).,
NR*COR*, NR*CON(R*),, NR*SO,A, COR*, SO.NR* or
S(O)mA,

10 Het is a saturated, unsaturated or aromatic monocyclic or
bicyclic heterocyclic radical having from 5 to 10 ring
members, in which from 1 to 4 N and/or from1t0 4 8
and/or from 1 to 4 O atoms may be present, and the
heterocyclic radical may be monosubstituted,

15 disubstituted or trisubstituted by Hal, A, -[C(R*)z]o-Ar,
{C(RY2)o-cycloalkyl, OR*, N(R*)z, NO2, CN, COOR?,
CON(R%2, NR*COA, NR*CON(R*)2, NR*SO,A, COR?,
SO.NR* or S(O)mA and/or carbonyl oxygen,

Hal is F, Cl, Brorl,
20 n is2,3,4o0rb,

m is 1or2,

o] is0,1,2,30r4,

and their physiologically acceptable salts and solvates.
25 2.  Compounds of the formula | according to Claim 1, in which D is CN.
3.  Compounds of the formula | according to Claim 1 or 2, in which n is 4.
4. Compounds of the formula | according to one or more of Claims 1 to
30 4, in which R' is Het, unsubstituted or A-substituted cycloalkyl having

from 3 to 7 carbon atoms, or unbranched alkyl having from 1 to 6
carbon atoms, with the proviso that at least one CH, group in the alkyl
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5
5. Compounds of the formula | according to one or more of Claims 1 to
3, in which NR'R? together form a three- to 7-membered saturated
heterocyclic ring which is unsubstituted or substituted by carbonyl
oxygen, A or COOR*, where 1 O atom may additionally be present.
10

6. Compounds of the formula | according to Claim 1
a) N-(2-methoxyethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyllpiperazin-1-
yl}benzofuran-2-carboxamide,
b) N-carbamoylmethyl-5-{4-[4-(5-cyano-1H-indol-3-yl)butyljpiperazin-
15 1-yl}benzofuran-2-carboxamide,
c¢) N-(2-hydroxyethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyllpiperazin-1-
yl}benzofuran-2-carboxamide,
d) N-(pyridin-2-ylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
piperazin-1-yl}benzofuran-2-carboxamide,
20 e) N-(pyridin-4-ylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
piperazin-1-yl}benzofuran-2-carboxamide,
f) N-(2-methylaminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
piperazin-1-yl}benzofuran-2-carboxamide,
g) N-(2-aminoethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
25 yl}benzofuran-2-carboxamide,
h) N-(2-aminoethylmethy!)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl}-
piperazin-1-yl}benzofuran-2-carboxamide,
i) N-(2-methylaminoethylmethyl)-5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
piperazin-1-yl}benzofuran-2-carboxamide,
30 i) N-(piperidin-4-yimethyl)5-{4-[4-(5-cyano-1H-indol-3-yl)butyl]-
piperazin-1-yl}benzofuran-2-carboxamide or
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{o one or more of Claims 1 to 5, characterised in that
a) a compound of the formula I

o
(CHy)y—
2 N\/\\\/N \ OH
10 =
D > 7 I
Z N
\
H

in which D and n are as defined in Claim 1,
is reacted with a compound of the formula Il
15 R?
H—N I

\ o

or a salt of a compound of the formula I, in which R' and R? are as

defined in Claim 1,
20 or

b) a compound of the formula IV

-y ) N AR
25 N N\R2 v

O

in which R' and R? are as defined in Claim 1,
is reacted with a compound of the formula V
30
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9. Compounds of the formula | according to one or more of Claims 1 to 6
20 and their physiologically acceptable salts or solvates as agonists of

the 5-HT4a receptor and selective 5-HT reuptake inhibitors.

10. Medicament active ingredient according to Claim 8 for the treatment
of depression, anxiety states, panic attacks, obsessive-compulsive

25 disorders, psychiatric illnesses, cerebral infarction, cerebral
ischaemia, tension states, side-effects in the treatment of high blood
pressure, for the prophylaxis and therapy of cerebral ilinesses,
acromegaly, hypogonadism, secondary amenorrhoea, premenstrual
syndrome, undesired puerperal lactation, pain, sleep disorders,
30 narcolepsy, bipolar illnesses, mania, dementia, addiction ilinesses,

sexual dysfunction, eating disorders, obesity or fibromyalgia.
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10 13. Use of compounds of the formula | according to one or more of
Claims 1 to 6 and/or of their physiologically acceptable salts and sol-
vates for the preparation of a medicament having a 5-HT 4 receptor
antagonistic and 5-HT reuptake inhibiting action.

15 14. Use according to Claim 12 or 13 for the preparation of a medicament
for the treatment of depression, anxiety states, panic attacks,
obsessive-compulsive disorders, psychiatric illnesses, cerebral
infarction, cerebral ischaemia, tension states, side-effects in the
treatment of high blood pressure, for the prophylaxis and therapy of

20 cerebral illnesses, acromegaly, hypogonadism, secondary
amenorrhoea, premenstrual syndrome, undesired puerperal lactation,
pain, sleep disorders, narcolepsy, bipolar illnesses, mania, dementia,
addiction illnesses, sexual dysfunction, eating disorders, obesity or
fibromyalgia.
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