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*Pi per azi ne derivatives WO 99/ 03855

PCT/ EP98/ 03956 Pi perazi ne derivatives The
invention rel geg%kt @a@epﬁ._r %s‘é@.l@’c‘ﬂaﬁt ives of the formula I

[err] 5 in V\:h&’ err| I's an indol-3-yl radical which is
unsubst i t ut ed™ht es"hrankﬁﬁ?oﬂa@rtu&igsubstl tuted by Hal, CN, A, AO OH 10
CONH2, CONHA6420INA2a rCalOd t @OdAt CH20H, CH2OA, CH2NH2,
CH2NHA and/ or CH2NAZ2, Rl err] i s 2-0x0-2H 1-benzopyran-6-yl or

2- 0X0- 2H 1- benzo- pyran-4-yl, which is unsubstituted or nono- or
15 di substituted by A, AOQ OH, Hal, CN, NO2, NH2, NHA NA2,

COA, CONH2, CONHA, CONA2, CH20H, CH20A, CHZ2NHZ,

Piperazine derivatives



"CH2NHA CH2NA2, COOH and/ or COOA, Hal is F, d, Br or I, 20 A

«is straight- chaln or branched al kyl having 1 - 10 C atons, which
can be substituted by 1 to 5 F and/or C atoms, or is cycloalkyl
‘having 3 - 1MWaC 99/03855 atons, 25 m is 2. 3 or BET/EP98/H3P56hei r
physi ol ogi cal | y acceptable salts. 30 The invention was based
on the object of firuﬂrﬁlﬂgygyiﬂgnagﬁﬂug%ﬂvag ng val uabl e properties,
in particul ar those which can be used for the production of

medi canent s. It has been found that the conpounds of the 35
formula | and their THhysietestteh! yedacept abl @ipatiatine daddivtadtanvesal ts
have val uabl e q%nggolquca% pr oper - ties. The conpounds of the
formula | af fRbt™@rit ergic transm ssion. Since the
conpounds al so i nhibit ser ot onyn Neupt ake, they are suitable, in
particul ar, as antiﬂéﬁﬁ andhhﬁﬂsﬁlytlcs The conpounds

exhi bit serotonin-agonistic and -a onistic proper- 5 ties. They inhibit
the binding of tritiated serotonin | i gands to hi ppocanpal receptors
(Cossery et at® WhiChp, onean J. Pharmacol. 140 (1987), 143 - 155) and

i nhi bi t synaptosonal serotonin reuptake (Sherman et al ., Life Sci. 23
ol i ood B 1704 g ThRbRNSL LY 20 80208 RH 1SR anfiilald A 1 H1E
striatum and % ccunula variouS brain reglions occur eyfried
et al., European JmOFharﬁutoﬁlSPQ@tetgggﬁ By -Hah) CN, ZHhe RO, OH

5- HIT err jpant agoni ggis, ,actciilA S Ct%ms”éb@ﬁ i ncoolr,0, cu,oHf or caxeapl e, by
inhibition of the abolltlon of the } electrlcally i nduced contraction

R? is 2-oxo-2H-1l-benzopyran-6-yl or 2-oxo-2H-l-benzo-
pyran-4-yl, which is wunsubstituted or mono- or
15 disubstituted by A, AO, OH, Hal, CN, NO,, NH,, NHA,
NA,, COA, CONH,, CONHA, CONA,, CH;OH, CH,O0A, CH;NH;,

CH,NHA, CH,NA,, COOH and/or COOCA,

Hal is F, Cl, Br or I,

20
A is straight-chain or branched alkyl having 1 - 10
C atoms, which can be substituted by 1 to 5 F
and/or Cl atoms, or is cycloalkyl having 3 - 10 C
atoms,
25
m is 2, 3 or 4
and their physiologically acceptable salts.
30 The invention was based on the object of

finding novel compounds having valuable properties, in
particular those which can be used for the production

of medicaments.
It has been found that the compounds of the
35 formula I and their physiologically acceptable acid
addition salts have valuable pharmacological proper-
ties. The compounds of the formula I affect serotonin-



I | eum caused by 8- OH DPAT (Fozard and Kil bi nger, Br. J. Phar macol . 86
. (1985) 601P). Ex-vivo, the inhibition of t he 5-HTP accunul ati on
decreased by 8- OH DPAT serves for the denonstration of the 5-HT[err]
‘ant agoni stic action 20 (Seyfried et atF.2 -European J. Pharnacol. 160

(1989), Hrgid 1)k rafdniike ivnt.agonhed Q:fhé heofpbaats Ialljsusedxﬂyiblt

8-OH DPAT in the ul trasoni c vocali t|on test (qlﬁ\éte?/ n o tclhcothtarmacol_
121 (1995), I1SETAHHUIENFCHREALR i 'ont ofp Ser6tomi n
reuptake i rdwg bi tanbmde@'.iess;mapt osammhl anxlmbgkte:.cs: nhThet | rompguiitsy et
al . Neuro p )ir 2 33 ?ggc r -
arrphet am ne a a%%ir#)sm %%ln %ﬁ%‘%%lf %ﬂgr ma%:% 191&%28 (brﬂPer 212
(1980), 5l15tiedl9Theyarighihigedthe bipdingerafor érléhaFgésﬁ?ra?f(Pnln

hypot ensi ve afiééﬁ@socﬁHr h§8pocampal IQ@eEQBEQUHQQO%@%%¥“”éﬁ(”éiSU'tab'e
for the treat nent of schi zophreni a tive eficits

anxi ety, depFespen '-'hauspé'ﬁirm"’t‘?&’rldl vé4o dﬁ%ﬁ?%gm al43 g=22} oi HIst i nal

tract disordeighibEar néyigaph SOsHel S, serotdgin de:&&rpi&ﬂte me(8iermirsoreter s,
psychoses and o]

di sor der r i&ﬁ& cltJttan yé&gégﬁzctl . ﬁ%ﬁ\%& Alcﬁ JSI ]ghf

actions am thehangésahnné)ﬂ%saegrsm*ehatmeanalﬂhe straal‘duuu @nnall 5-HT

5 W[errl-agogtﬁéﬁtﬁlégﬁ?am b I oAPLSkS bRRLN i dglions BELLENS(sdEN1&d S al SO

suitable for e prop
for the contret ef t:he“'—-%‘@m@afaeJ@f Rraraacstl § n180ct(d989) ,(cRtebr A1) -

apopl exy)  s#gb 5aﬁ:rmsta&1@a@on%@1ccg&aw 1s dénﬁﬁi&@:’ﬁt{&i and foFc | he
treatment of extrap rar‘&t_ HB side e Qeurol eptics and of
Par ki nson' s 5t ﬂFse%gaé“p e, by i afhét?ﬁﬁp eReIAEAAM aOF ke
thereforas e3&tctabtelbot hlnduxzetiert:bﬁt;taanﬁlonn fmar e digiimed afig t he
treat nent of t nctlonal or central Ae) t em and of
i nfl anmation.?® %9 o111 Sg ¥eg E?g B% ﬁg Srrgphfljlda%{i‘lsr1 AN T 0r Xi%‘lergcr:ontrol
of the sequel Bearmacol. elseb(rlaeﬁ)nf@mdi)s (Berebval apeplimhibidicn asf st roke
and cerebral [ggh tr f extst a tor
Oﬁ& ae %Qu‘?n‘a'igft%n c?&%;?@%e@ by_ 8¢ Sk ABXT '%&'P«héém

side effects neur ol eptics an nson-s sease, for e acute
and synpt onat ferishet ﬁ@l“wt@latﬂcpf‘h@wh% 5t BBas @R@adstife agki@Rent of

20 (Seyfried et al., European J. Pharmacol. 160 (1989),
31 - 41) and the antagonism of the effects induced by
8-OH-DPAT in the ultrasonic vocalization test (DeVry,
Psychpharmacol. 121 (1995), 1 - 26). For the ex-vivo
demonstration of serotonin reuptake inhibition,

25 synaptosomal uptake inhibition (Wong et al.,
Neuropsychopharmacol. 8 (1993), 23 - 33) and p-chloro-
émphetamine antagonism (Fuller et al., J. Pharmacol.
Exp. Ther. 212 (1980), 115 - 119) are used.
Furthermore, analgesic and hypotensive actions occur.

30 The compounds are therefore suitable for the
treatment of schizophrenia, cognitive deficits,
anxiety, depression, nausea, tardive dyskinesias,
gastrointestinal tract disorders, learning disorders,
age-dependent wmemory disorders, psychoses and for

35 positively affecting obsessive-compulsive disorder
(OCD) and eating disorders (e.g. bulimia). They exhibit
actions on the central nervous system, especially
additional 5-HTia-agonistic and 5-HT-reuptake-inhibiting
actions. They are also suitable for the prophylaxis and



‘amyotrophic lateral sclerosis. Likew se, they are sui tabl e as

. therapeutics for the treatnent of brain and spinal cord traumata.
However, they are al so suitable as pharmaceutical active conpounds for
anxi ol ytics, 20 antidepressants, antrpdychotics, neuroleptics, anti-

hypert ensi vesgor apflkOlcont®¥1 oPOXiHd VEbYueladf iBCt b8gebral infarcts
obsessi ve- conpul sive di sorde eep di.sorders, .tardive dyski.nesi as

) )
| ear ni ng diao?ﬁﬁ%?r%be-3888ﬁ8§¥b e, 28 qifthRkS s, 2Bt i S5 M der s
such as bul i igclkastiias 25 argexfalr f thet | oreatmentdersf extrapyramidHie
i nvention rel ates tQ.RLpelAZI degi ' L <Of . fhee f I r o and
to their ph‘{}% of oéllggl Ieyﬁe&esac(gﬁep%%%#\égg |t c.gdd-’llrﬁ oﬁfsﬁ%h%OA S
The inveBtiohiseaseates in parti cul ar to 30 conpounds of the formula
| selected fromthe gfQUP compoun@ls of { 4HeA- £3r@¥Pa 2lt labenadwerbie vl ) - 1-
pi perazi nyl ] butyl }indol e-5-carbonitrjle; 33 _22 ..
3-{4-[4-(2-ox%uémﬁql%ePQBByFéh5%59¢5¥3§ry and i human wedicine for
pi ?er <[512i ?y| ] bty | }t‘r‘ébafthde@TtOi dﬂﬂ0|f®;nlc)tionalc)disorders of the central
3-{4-[4-(2-0x0-2H 1-benzopyr an- 4- -1- .
piperazinyHlﬁfﬁW??%d&V'%é&xﬁ%%n¥ﬁﬂ*ﬂflammatlon' They can be used
- 4- do 3fdd-t{He (Broplydayil- ard- Ebirltbhenropyrad- ®©fylthel -sequelae
pi perazi nyl ] bugylLki -5 I trLle; ei ' Lical |
accept abl e sa#%s#étggggf §n%%tgggaﬁﬁbk§25?%a Eo%ggg%@og%ﬁgpxétgiralagti
such as, for amdnprerepralt ischagwhapti 8Rdth&PTth&he treaad@nmigs e
llgdependentfoéxgiﬁ&p PEhDGE] /motor side TEEféadsCAf AnbSralkptiaBd @ 1 to

: prefera ,

.2, 3, 4..5 or 6, _In p@églcular 1 qr 2, C10 atons.
Al kyl is ther®foParkinsery S fHifeasey Lnmbne acut%?ﬁ% SYTREPRor e
ethyl, 1% prepytapy 6S8ORLl@h¥limer’s disease and for the treatment of
amyotrophic lateral sclerosis. Likewise, they are

y
mes,

suitable as therapeutics for the treatment of brain and
spinal cord traumata. However, they are also suitable
as pharmaceutical active compounds £for anxiolytics,
20 antidepressants, antipsychotics, neuroleptics, anti-
hypertensives and/of for positively affecting
obsessive-compulsive disorder, sleep disorders, tardive
dyskinesias, 1learning disorders, age-dependent memory
disorders, eating disorders such as bulimia and/or
25 sexual function disorders.

The invention relates to piperazine derivatives
of the formula I and to their physiologically
acceptable acid addition salts.

The invention relates in particular to

30 compounds of the formula I selected from the group

a) 3-{4-[4- (2-0x0-2H-1-benzopyran-6-yl) -1-
piperazinyl]butyl}indole-5-carbonitrile;

35 b) 3-{4-[4- (2-0x0-2H-1-benzopyran-6-yl) -1-
piperazinyl]lbutyl}-5-fluoroindole;

c) 3-{4-[4- (2-0x0-2H-1-benzopyran-4-yl) -1-
piperazinyllbutyl}indole-5-carbonitrile;



e emea ama s E e R e ————

n-butyl, sec-butyl or tert-butyl and further also pentyl, 1-, 2- or
»3-nethyl butyl, 1,1-, 1,2- or 2, 2-di met hyl propyl, 1-ethyl propyl, hexyl,
1-, 2-, 3- or 15 4-nethylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3, 3-
‘di met hyl but yl , 1- or 2-ethyl butyt,4 - 1-ethyl- met hyl propyl ,

|- et hyl - 2- netdyy| pﬁo'ﬂ)ﬁlr"[‘*l -%yd}f -%-%xo 2H-t1rJH§Haﬁ QP -yl )amd

further al so orret fluoronmethyl, tri fll uororret hyl ,
1,1,1-trichl oroet IW{P%ZWY é’d’cté‘fji} &ry-carbonitrile; oy el gal kyl is in
particul ar, for exanple, cycl opropyl, cyclobutyl, cycl opentyl,

cycl ohexyl, cl.ohept OQisallmamt QA is pref er abl y
1%|;@8)’s21§io§1ﬁ: c.y ptable salt

nmet hoxy, and 4 opoxy |sopropoxy n- but oxy,
i sobut oxy5 sec biRaxxy aldr ratiéralbuteliych od¢ur isevennlef driaigisy

oL am o, A |4E! NSbel BT ] SRR OBY LA Ao e UYL,

| sobutyl am no, Sec- utyl a NA2 I's preferably
di net hyl am ndneamdig%r%lfﬁerlrﬂﬁpwclﬁﬂﬁ/mﬁ\km AR,  di et hyl ami no,

di - n- propyl an no, TrH | Sepi ami N Hr iy blgﬁ,d arna[g) 1As @ ragyl t of
this, CONHA is preferably _Nnet hyI car banp Hg 1 N-et le car(parmyl
CONA2 is @ReatamaRlYy N Nedifet Ayl 5 OF &qpr nB?r’Ftb?u ar

N, N-di et hyl caithem®y| A1RD1 1s theréforé s ihl ymitisgul aah) ofbre extampiliene or

i odi ne, in |cuI L fluorine or rine. K._i or ef erably
0 s 1, 2mefr " AipthePhofg, “sefRvE: "n-brobyd, o moprodfL i T2
preferably orn-[lmtryls |$|el©+1ytl1tyl @hi chert-bntyubst 'andt ecitmthﬁ‘!-hoalﬁo

di substitute Tp&l}t th lb t in
particul ar n% Sttt éd, 2b Ha:f 8Nme 38" &-i Cd\lHZ CC]\IHAC\’r CONA2,
COCH, OO, | bl DXpik 1 eth!j—lzwwi anb?{wécuﬂna} 2cHRRA2 O

Pref er abhy, Mﬁeth &tyl nadi-calyjs- subskitutegin the5-gesizion, and
further 5aI50|nt -p03|t|on err] |sth91refore

preferably 2- dijpeth 15, oP%6- nﬁﬁ?@?mytg Lethy
6- met hyl i ndolm@tfyjrlpr@yl 1@Etﬁyftef2hm)eyhydlptro§y)‘zl,, 15,2 or 1,2,2-

o- hycr oxyi ndorEsndpnyiszonyt, o gl PREAER. 5 o, °fRoromethy,
6-fl uor oi ndol dBforémethyl, 6xrdfinorauethyly| 1,5, lorttmahyioraetdwl 3-yl
5- or 6-530 or pentafluorocethyl.

Cycloalkyl is in particular, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl or l-adamantyl.

OA is preferably methoxy, and further also
25 ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,

sec-butoxy or tert-butoxy. NHA is preferably
methylamino, and further ethylamino, isopropylamino,
n-butylamino, isobutylamino, sec-butylamino or tert-
butylamino. NA; is preferably dimethylamino, and further

30 N-ethyl-N-methylamino, diethylamino, di-n-propylamino,
diisopropylamino or di-n-butylamino. As a result of
this, CO-NHA is preferably N-methylcarbamoyl or
N-ethylcarbamoyl; CO-NA, is preferably N,N-dimethyl-
carbamoyl or N,N-diethylcarbamoyl.

35 Hal is fluorine, chlorine, bromine or iodine,
in particular fluorine or chlorine. k is 0 or 1,
preferably 0. m is 1, 2, 3 or 4, in particular 3 or 4.

The radical R' is preferably or [sic] 3-indolyl
which is unsubstituted or mono- or disubstituted, but



chl oroindol-2-yl, 5- or 6-chloroindol-3-yl, 5- or
. 6- car boxyi ndol -2-yl, 5- or 6-carboxyindol-3-yl, 5- or

6- met hoxycar bonyl i ndol - 2-yl, 5- or 6-methoxycarbonyl- 15 indol-3-yl, 5-
or 6-hydroxynet hylindol-2-yl, 5- or- 5 -6-hydroxynethylindol-3-yl, 5- or
6- am nonet hyl  ndal_-2-; yl = -8 YhisAdol 8- Vi, faut her 5-
or 6- bro!rlrltt)li %(?gl%-l _u]]a,r éﬁo%s%%éo&ng%gﬁg- lwlatl'S-CI‘g'r %—' A, oA

et hyl i ndol - 2- GPNHg, SPNé-Aet NAztol CQOt | CRO0Agy éﬂz% CH:0A, CH,NHz,
trifluoronet hyhimgol - 3andl/ [1aBunaPr GRlALf | uprererhply, tHendoindoYé, 5-

or 6-isopropylindol-2-yl, 5 or, 6- . ropylindgl-3-yl, 5-_or
6- di met hyl ami FBRAaRL- 35| S\%?Stlt“%‘?%i Bt eangﬁB?ﬁagH’%zyla,ndg-f‘é’Fther
6- et hoxyi relol adspl iar the 65- omr 76peslbipgnndol - 2-yl . 25 The radi cal

2R-20;<3- glr-l-efl-e[)glrollz)c/)pgrg)r(\-ﬁz?y sl Q%foﬁes Me%%ﬁ?%é’t [ tatr]t e8r0r3ﬁ%%%gh %f i tuted
by A, AO, OH, SHaPr @ymethylNogoldryINHAS - NAZ, Scmethodnmpoleadd , cinaz,
CH20H, Crg0A 6 MGy GiidHly - (PG, 0084400851 30y 1Pr eber abl y,
possi bl e substituents_are A .AQ Hal , ., NH2, NHA, or
al ternativel y°€l—|2§)T]I?Ydr°med°1'2ﬂQ1' PS ©OF hé?gﬁ’&rgxylﬁ‘%lé@a'mly 5-
2-0x0-2H1lp  or EEGMFENdIH2-y1, 05- or -fmwriirddierw-ofdyy ap-4oy! ,
[OToN 2 oo bIRRRIORIAD S5 o [ NERAE 01810 51 or -
7-f1 uor o- 2- oxch2brbibdeiepyyan- 4-54 , ors- foblorindol-3-yl, 5- or
2 bty o o SRR 2ty S0 e dlbohptam ooy By feil
7- net hyl - 2- oxérmﬁtllowrﬁﬂégymmiadyﬂ,-zwéiz nefhy| @ki ne-pethoxycarbonyl-
56- Oi(?é-zarlaoolrleglz'?gﬂ]a?_—s;a?ar 7-6(:—hk¥%$%t§k-oxo- 21%@&@@%1? (%5- aﬁ?G- I
e A A R I RS T L M
occur several yili,"8s ior & -amintmettiytlendsAn3-8a, igehtiwethewrs- dotf erent,
nvent on  r BEAMEARdoL a1, “08 Bk Sb-bropRiggel sAnehnds o bhe Formul a
| in which 10ethtylimdsil-@rerlof She padi 6abthyganfohed-irds ohe obrt hé-
preferred,, maniiRe3or Rl tF1ehacdRovel, SoEB  Ryef eELefs Fluoromethyl -
indol-3-yl, 5- or 6-iscopropylindol-2-yl, 5- or 6-
isopropylindol-3-yl, 5- or 6-dimethylaminoindol-3-yl or
6-dimethylaminoindol-2-yl, 5- or 6-ethoxyindol-3-yl or
5- or 6-ethoxyindol-2-yl.

25 The radical R? is preferably 2-oxo-2H-1-benzo-
pyran-6-yl or 2-oxo-2H-1l-benzopyran-4-yl, which 1is
unsubstituted or monosubstituted by A, AO, OH, Hal, CN,

NO,, NH,, NHA, NA;, COA, CONH,, CONHA, CONA,;, CH,;O0H,
CH,0A, CH,;NH,, CH,NHA, CH;NA,, COOH and/or COOA.

30 Preferably, possible substituents are A, A0, OH, Hal,
CN, NH,, NHA, NA; or alternatively CH,OH.

R? is therefore  preferably 2-oxo-2H~1-
benzopyran-6-yl or 2-oxo-2H-1-benzopyran-4-yl,
7-hydroxy-2-oxo-2H-1-benzopyran-6-yl, 7-hydroxy-2-oxo-

35 2H-1l-benzopyran-4-yl, 7-fluoro-2-oxo-2H-1l-benzopyran-6-
vl, 7-fluoro-2-oxo-2H-1-benzopyran-4-yl, 5-fluoro-2-
oxo-2H-1-benzopyran-6-yl, 6-fluoro-2-oxo-2H-1-benzo-
pyran-4-vi, 5-methyl-2-oxo-2H-1-benzopyran-4-vi,
7-methyl-2-oxo-2H-1-benzopyran-6-yl, 7-dimethylamino-2-



'gréups of conpounds can be expressed by the fornulae la to Ij bel ow,

-which correspond to the formula | and in whi ch the radicals not
designated in greater detail 15 have the meaning indicated under the
formula I, but in whi ch inla 6R7 is unsubstituted 3-indolyl;

20 in Ib Rlgks- §Hlfd9éﬂ£ol§§z-'i9§ﬁléu$ﬁd In-;J}fy AL - 2 -oxo- zmin
mis

0 and

inle R1 hasbe%zoPﬁé’éWnﬁ v} no?’éat%JcFelfr?'f"t’t‘bel%nd7 GiHpro-2-oxo- B S

substi tuent i

BSetpbpyr®h hexytar bonyl , CN or 30 car boxyl ;

If R2 is 2-oxo-2H 1-henz ra
2-oxo-2FL1-benzopyranP§ QH%§ @n§1¥e *?Weﬁéiﬁné a neanlna i T q%i in I f,

a further 5
-7- in li

substi t uent belng present in p05| has a meani ng

indicated in

10

15

20

25

30

35

that all mcnal;enwhbehng:qm esenur| seyssiali opimes in a
mofbetid Nana BEANLAGAtACLGAl & | 'allﬁer%rfﬁ”thier are
independengngf tﬁ§e5another substltuent |s Hal or OH.
Accordingly, the invention relates in
particular to those compounds of the formula I in which
at least one of the radicals mentioned has one of the
preferred meanings indicated above. Some preferred
groups of compounds can be expressed by the formulae Ia
to Ij below, which correspond to the formula I and in
which the radicals not designated in greater detail
have the meaning indicated under the formula I, but in
which

in Ia R’ is unsubstituted 3-indolyl;
in Ib R! is 3-indolyl substituted in the 5-position;

in Ic k is 0 and
m is 4;

in Id k is 1 and

m is 3;

in Ie R* has a meaning indicated in Ib and the
substituent is Hal, methoxycarbonyl, CN or
carboxyl;

in If R? is 2-ox0-2H-1-benzopyran-6-yl;

in Ig R? is 2-oxo-2H-1-benzopyran-4-yl;

in Th R? has a meaning indicated in If, a further
substituent being present in position 7;

k

in

i's



The invention further relates to a process for t he preparation of

- pi perazi ne derivatives of the formula | and of their salts,
characterized in that a 10 conpound of the formula |
Terr] i n which Rl err] has 7the nmeaning indicated, is

rLeaC_tedCIWiEhin?Iiw R*> haGOMPOoudrding henfeeguka il Ig, a furthdch 20
IS , r, , ) IS

OH, ., OCOPh, (OSO2A, OSQRAr, where, Ar
phenyl or tolyl and A?VESE}R???tgPeéﬂ%tﬂE?segg 10 POFLREeRVEfy [sic]
esterified OH group or easily nucl eophilically substitutable

| eaving gr Oulphazr;g? edu%t i v%l’ 4 r%%?ﬂlﬁgdlﬁdfféé{’ée&h%”?m'0'19%1' ncgrfcf‘tég?v 30

or in that rmul
[err] 5 in which suBStlﬁ@ent]1anﬂah1ﬁav@Hthe meani ngs al r eady
i ndicated, is reacted with a conmpound of the fornula I

The invention further relates to a process for
the preparation of piperazine derivatives of the
formula I and of their salts, characterized in that a

10 compound of the formula IT

’ 2 H
HN N-R
N/

in which

R? has the meaning indicated, is reacted with a
15 compound of the formula III

RY- (CH,) p- (CO) x-L ITI

in which
20
L is Cl, Br, I, OH, OCOA, OCOPh, 0SO,A, 0SO;Ar, where
Ar is phenyl or tolyl and A is alkyl, or another
reactively [sic] esterified OH group or easily
nucleophilically substitutable leaving group and

25
R', m and k have the meanings indicated,
or in that, in a reductive amination, a compound of the
formula IV

30

R- (CH;) g-1-CHO IV
in which

35 R' and m have the meanings already indicated, is reacted
with a compound of the formula II,



or in that a conpound ot herw se corresponding to the fornula I, but
-which instead of one or nore hydr ogen atons contains one or nore

reduci bl e groups and/ or one or nore additional C C and/or C- N bonds, is
5 treated with a reduci ng agent, -8 - or in that a conpound

which  otherw se o OlESPRAES at Océrﬁpoxfxﬁd Mok fckwibet dbﬁhtfébpdiﬁdﬁ@gi of

one or nore ydrogen ato cont ne. o
sol vol ysabl e E?OLH? ﬁ?rg‘}lgat o|1§’§i%ﬁ§dlo°£ g?é}-ﬁ ®or more

and/ or in thahy@régéhcatdris aﬁdhﬁalﬁéerdﬂe i er mowmt redaklipleonyeoumsl i nt o

Group wi (h 1 oRRG(PEnCEE" ot HMerdfddiciongh ot BHORR, S-nERIET B, O
COOA 15 df oupreahedfiowithna rﬁéucmgoage@kanpl e, a primary or

secondary N atomis alkyl ajgd ang{or i tRakpdund &RYLAI NdobRELwPEeACI d
of the fornmula | is converted i nto one OF

its_salts b reating with an
aci d or base.corresponds tendhey kR of - t RBET YhdFPa Hn%re@dotq’l‘é &P%e 20
prepared by ”BE-hOdrﬁonOVWh}E@foé&l supfon@s arendesSels bedne be t heore
literature ( gﬁdard wor ks such

eyl t hoden der
Or gani schen Cﬁg;‘n"’gT §dsIrOUPgs dﬁangﬁeﬁﬁ% SW%} %)éo %y‘?‘ﬁ?}éﬁénglerl ag,
Stuttgartzo agéhganl ¢ Reactions, John Wley & Sons, Inc., New York; 25
DE-A 41 01 686), nane }3 zgger E.‘ea%&%gn %on%l?r&lggg_ sgg;h Snd/ggeake kpgwn and

suitable for the reac S nmen can al so ﬂa In this case
of variants V\npé‘rhoalaély canwsmtasbrineo puoether madiasHedR e@@d/ﬁrgﬁeater

detail . vy, forle %?lreedcletahﬂngs'[a&{ tdlﬁ[‘ggr&}tp%fﬂ@eﬁorﬁé)ﬁléﬁeoﬁo
cl ai mred process can al so fqormed in~situ, ipn such Q}-Y t hat they are

not isol ated PRorPEh&T™Rt PBR/OT RXIVRELZIRE ﬁm@ﬁr atSISH r &Zct E9°Rur t her
tﬁ 9:( ve tf|[\§ Iglrloﬁgrm@.l!lﬂd%wf ithe tﬂhl'mmuljafdr example, al apfh&afgrrpcunds of
the fornul ae the ra err] _and [err]2 are
preferably C S&F°§¥'a \410 Jf?ley 3}:?3 b%nfi/]oa—i 011)'I alff% fat Fvel y
preferably a reacflitiag (e oozl Iaycmbdmfl eheO—fcgrrmxm@ I is ncpaverteadar

al kyl sulf onyl quéﬁh%w NGl 1156 sG128608Y treatind WIELNARCAW:HORY oKl O

aryl sul f onyl ox

The compounds of the formula I are otherwise

20 prepared by methods known per se, such as are described

in the literature (e.g. in standard works such as

Houben-Weyl, Methoden der Organischen Chemie [Methods

of Organic Chemistryl, Georg Thieme Verlag, Stuttgart;

Organic Reactions, John Wiley & Sons, Inc., New York;

25 DE-A 41 01 686), namely under reaction conditions such

as are known and suitable for the reactions mentioned.

Use can also be made in this case of wvariants which are

known per se, but not mentioned here in greater detail.

If desired, the starting substances for the

30 claimed process can also be formed in situ in such a

way that they are not 1isolated from the reaction

mixture, but immediately reacted further to give the
compounds of the formula I.

In the compounds of the formulae III, V and VI,

35 the radicals L, X' and X?* are preferably Cl or Br;

however, they can also be I, OH or alternatively

preferably a reactive functionally modified OH group,

in particular alkylsulfonyloxy having 1 - 6 C atoms

(e.g. methanesulfonyloxy) or arylsulfonyloxy having



-9- 6 - 10 C atons (e.g. benzenesul fonyl oxy, p-toluene-

- sul fonyl oxy, 1- or 2-naphthyl enesul fonyl oxy). As a rule, the
starting substances of the formulae Il and Il are known; the unknown
‘conpounds of 5 the fornmulae Il and Ill-c@8n-easily be prepared

anal ogously 1o thgy knowycapouds, benzenesul-@aﬁlyp.idaﬁf,aﬂﬁm:di&féﬂ@l i ves

of the formula 11 are for the nost part known. they are not
commer ci al | y SvEEeRpl@xr kndi, 2 1RRRA RN SRESH %0 * by nethods known
per se. They can be mseparetileforthe sy Bubsanidem @f the

bi s(2-chl oroet hyl )am ng_or i s(2-¢chl oroethyl ) amyoni u i
with am noéogm")‘f%%b& i ?ﬁ?ealgeﬁ%Sp%lgwnéoﬂﬁg%u%f& own rEompoq'md%]ecdifndoI e
derivatives ofhé hefbomulibe | II ae:ndl5 IThr came eaedly phet kreparednd in

sone cases Qﬁé o us%ﬂ%r@l@llj{ﬂo@f{aéé L&nadhe compounds can furthernore
be prepared by ele I’Oml rc or, in certaln cases, also nucl eophi lic

aromatic substitutionTe® EiReragdmeoudesivativere okt &he nformydpstlhce
used ] S psesfer ggky thz{é 2qnc|,§tppr99£-5at Qan‘l,ﬁﬁ_ lol er - a’;:Kéi}O::_%lreﬁ-Clﬁbt (whi ch
can be prepar ed, apal ogously.to a Japp- Kl i ngenann p i scher
i ndol e synt heS? ‘,“ﬂ'%?‘g}ﬂ}’sg%’é‘él%‘htecr%? ggo‘éﬁ‘! , %?‘.eyl\/ecdﬁr\{ Be @EGRAEY2, 35,
4020 - 4Q26 opy! yestieidsal known Ghem se. Shey derkibe praparedl,| £d973,
. 872 - 878). _Primary 25 alcohols of .the .form e (gﬂ?) re

obt ai nabl e, f%ﬁ‘ampfgwa I efeéﬁg%ggucﬂfon%&fg {]egh?'&gkeés%ﬂ%ldi ng %?&é‘yl ic
aci ds or theibisé2eckloFoebhyhhawnohiuhi ony¢hldtbde de, withhydragimo-
brom de, phos L ArQu ! hal ogen conpounds gi ves the

Qﬁgé#ﬁtﬁfé? gghgﬁg{:?ﬁ &b und?.

correspondi ng es of 3 ormul'a R2-(CH2) mHal. The correspondi ng
sul f onyl oxy conpotigs izdelentderttel YeonPEhdha cBAEMILlBy Idack¥dn

with the 1appr egri atReSUbBRY! paRLOr kd@%m and in sohie icge£onpDsmds of
bot assl um 35 CHBBPERIALIY (AL L Ropr FAPe CHHBH I EaPt i e diote
esters. The abenpgephrtliebioelelcarBphridlic(Cr?) mr\ldertanibecases prabss ed,
[0Sl R, Tak! denthd RUARE R son 5 BRI Bofbordlas
The starting substance used is preferably an
20 appropriate indole-3-alkanoic acid (which can Dbe
prepared analogously to a Japp-Klingemann type Fischer
indole synthesis, for this see Bbttcher et al., J. Med.
Chem. 1992, 35, 4020 - 4026 or Iyer et al., J. Chem.
Soc. Perkin Trans. II 1973, 872 - 878). Primary
25 alcohols of the formula R'-(CH,),-OH are obtainable, for
example, by reduction of the corresponding carboxylic
acids or their esters. Treating with thionyl chloride,
hydrogen bromide, phosphorus tribromide or similar
halogen compounds gives the corresponding halides of
30 the formula R?-(CH;)n-Hal. The corresponding sulfonyloxy
compounds are obtainable from the alcohols by reaction
with the appropriate sulfonyl chlorides.
The iodo compounds of the formula R!-(CHy)n-I
are obtainable, for example, by action of potassium
35 iodide on the appropriate p-toluenesulfonic acid
esters. The amines of the formula R!-(CH;),-NH, can be
prepared, for example, from the halides with potassium
phthalimide or by reduction of the corresponding
nitriles.



- 10 - The reaction of the conpounds Il and |11 pr oceeds
-according to nethods such as are known from the literature for the

al kyl ati on or acyl ation of am nes. The conponents can be fused with one
another 5 wi thout the presence of a solMenmt, if appropriate in a

closed tube or in an @HéOCL:éaetlbkawewr t'hte | goBlp®Ands MAUSSidl® tIITeact
the conpounds in the presence of I fferent sol vegt Suitable

sol vents areP¥oceggs according, £ tht&?grgbo‘ﬂéCh gyt € a& WBN et
tol uene, 10 wéenmtekewﬂes fetchtlas aammlomutmormgyla&n@tmlcsf
such as net hanol eth | ol ,..n-put t Res SUGy,
tetrahydrofur flﬁ’ﬁF)% X,ggﬁgﬂ@g 3 Qél %r&% dasm('zltl’r?}etIa yl fornnn?%le
(DVF) or 19 mewhyhputr @hed(pmgsence ek ral %@13%1@151: aéfa@@&?@mrrllalt@ e

optionally al ﬁ%éé rﬁdﬁé"8§ ofn t BESenglafts. WibletRe, anpt hakg oawa;xtur es
with water. tlon of an acj d- bi ndi ng agent, for exanp fe of an

al kali et al PsﬁF-P&Pi e 83t nkhg compo oﬂrheth%apﬁﬁﬁﬁflé’e °
bi car bonat e ofnQf Faaekher S§<I>1vent of quiMeaKleaci dodfrehlte al kaki, nefats or

al kaline earth 20 _netals rably of tassiu sodi um or | cium or
the addition SFaQHl&garﬁ%d"goa %‘?fb“h’ as PE et B ag})ﬁgzene’ di ?‘r%?’ﬁ?ﬁl%hl li ne,
pyridi ne X quihehepe ketohean sxdessas acetopieperhutaaoder;l valtokelsf the

formula Il ca 1€ IS:A)IW'H S t he 25
reaction ti rreglup:ﬁbet me?}n‘é&‘l‘{ag% ifi nut es and 1 é Oﬁr%g’g%ﬂ%%
tenperat ure i ethersesnchp@sotiarmalivireiaran (THBo[QF rdioxanen| #5186 veen

20 and 130[erglich as dimethylflori@ildR NEMESSsasy xbs&@f fi‘bnﬂdeﬁé thl S
reaction to pr ot ect ot her m no grou EI’ esfnt f ro t i on
BRafts? s

acyl ation by DREFRS&Sct PYA fassuFFﬁ ﬁrot@& v%PEr?‘BH YTh%130

expr eSSimOIB ﬁrr'tnﬂﬁtn&@be@tfi these slemtiss wianerald wﬂ@mnrrf an mefcwseso
groups ich ar sui t rotect -an_amin rom

reactions, bulhfi MR e e gjg'é é’(?;g%%b?g aft &° %ng’l??o n@esargeergiz c %]r':n cal
reaction hasexhepide cafriasd ad&nallat metalanwt herl Kedsins orairttht hwehalecul e.
Si nce such pr t t Lan I t hese
i PSRBTk  DPAERIARE i) SRR o8l

S known rom numer o
of a weak acid of the alkali metals or alkallne earth

20 metals, preferably of potassium, sodium or calcium, or
the addition of an organic base such as triethylamine,
dimethylaniline, pyridine or quinoline or of an excess
of piperazine derivatives of the formula II can be
favourable. Depending on the conditions used, the

25 reaction time is between a few minutes and 14 days; the
reaction temperature is between approximately 0 and
150°, normally between 20 and 130°. '

It may be necessary before carrying out this
reaction to protect other amino groups present from

30 alkylation or acylation by introduction of suitable
protective groups. The expression amino protective
group is generally known and refers to groups which are
suitable to protect an amino group from chemical
reactions, but which are easily removable after the

35 desired chemical reaction has been carried out at
another position in the molecule. Since such protective
groups and the introduction and removal of these is
known to the person skilled in the art from numerous



references and textbooks, these do not have to be di scussed in greater

-detail here. Compounds of the forrmula I can furthernore be

obt ai ned by reductive am nation of conpounds of the 5 formula IV with
conmpounds of the formula Il. The st &k ing substances of the fornulae IV
and Il are kngderencéd® SHHE Gas@&bodis,! heheaee g6t HoPWhatdeytsarbee
prepared by f hods kpown per se. The reductive am nati on can be
carried out iTIFESFFLHAEHRTH %%’cf Fh%ents such as, for exanple,
NaBH3CN and NaBH(@¥apSunds of the foéormgléault hean pfusitbeembreotiari n a

conpound of . & 6o § ORI BeleBY L ECALN a@%&e%sﬁﬁm%hﬁﬁg | gt eafk of
hydrogen atons, coOntains one or nore reducl ed_agups and/ or oneé or nore
addi ti onals C-foumdlar IVN wbkels, compoypds pfe nfagama pkkferBfy at

tenperatures grarPLhyesibaBinabd 3250her Ebrmulabhevpiagence Hfe afndwast one
i nert solvent, G oupS which are reﬁum bl e (repl aceabl e b hgdr en)
are, in partit@l &OMxFg8Rsi-n hfc yBRTgo ?oﬁﬂ?owqwdltgﬁ)ll,c n be

ar%I sul }‘onyl %gsybepég?@. bp- t alattitts kncsmiff)pgi-oxg)a,. I\I-'Itbﬁlzlemd:tfml :

N- benzyl or enzyl . l.n_princi A ossi bl e convert
conpounds V\hi?:rﬁlg?ﬂyip%onfﬁFn Bfe S?r%ﬁsge %H:Ech,lnnef& p%)eoseor%cge anot her,
contain thfo oreducingf apentboveuckS aenti bord grxauwpieor NaBHiGMnaindonds
reductively tRaBH (O 5:orrpound of the formula |I; in this case substituents

in the group | %l%’h_are present in the starting conpound can
si nul t aneously be redliteds mustdesbinossidrle Hie obtappr gosEmpRUNg ¢fde of

nascent hydrogga e6rRANR! £X130 t reRkahohywdi:detiraaid Wders Mt dda Kbshner

reduction and reductions usi ng hydrogen gas with transiti on netal
catalysis. nydrogen gtomgscFRUERANS ARSI OTusBATEs r&%&bﬁ’hienggrouf’%gent ,
this can iy geneyetechnd obrexasid e addyl ticeallneot C3andforretalNs vonds weak
motal hydroxi BEER - asor AR, SEeRE BhTrARE, H o e aietides it
use of sodi unbetweant R8O rikdal+#25fh al inli kel pedseéncanof atallemesil oweh as
ethanol , i sopggRAROlH1RLERNOlGr QP $hich are reducible (replaceable
by hydrogen) are, in particular, oxygen in a carbonyl
20 group, hydroxyl, arylsulfonyloxy (e.g. p-toluene-
sulfonyloxy), N-benzenesulfonyl, N-benzyl or O-benzyl.
In principle, it 1is ©possible to convert
compounds which only contain one or those which, next
to one another, contain two or more of the above-
25 mentioned groups or additional bonds reductively to a
compound of the formula I; in this case substituents in
the group I which are present in the starting compound
can simultaneously be reduced. Preferably, for this
purpose use is made of nascent hydrogen or complex
30 metal hydrides, and further Wolff-Kishner reduction and
reductions using hydrogen gas with transition metal
catalysis.
If nascent hydrogen 1is used as a reducing
agent, this can be generated, for example, by treatment
35 of metals with weak acids or with bases. Thus, for
example, a mixture of zinc with alkali metal hydroxide
solution or of iron with acetic acid can be used. The
use of sodium or another alkali metal dissolved in an
alcohol such as ethanol, isopropancl, butanol, amyl or



- 12 - | soanyl al cohol or phenol is also suitable. It is further

- possible to use an alum niumnickel alloy in al kal i ne- aqueous sol uti on,
i f appropriate with addition of ethanol. Sodium or al um nium amal gamin
‘agqueous- 5 al coholic or aqueous solutiod? s also suitable for the

generation Oflééﬁnﬁs%ﬂ%ﬂmdrQﬁtenphéhelreilgt I@Ilscsansultawclép te: carg i ed
out in a heterogeneous a eoui and.a benz :hiol uene phase

expediently fu Iﬁgpﬁggggifo to use f"ﬂ‘dnlélﬁ‘eﬁ’tlf ¥an™
furthernmore dikkalingaiduesisrsylatiamt ajeoappyopsédter wlmm@atrmmal

hydri des, such. as 4, 3 S
NaAl ( OCH2CH2 5] & #’fﬁ%z K8ifin U b%?éﬁhéﬂ“#““ Ghifhan DYCddRdia-,
cat al yst s5sucklesh@®l oF CRguepuss solugion g tabse sybtabhes fororthe his

purpose_ are, eﬁé‘ratloﬂi’a'btf' Cithar na%tclé?fts BydPogen di ety | rehbeiondicdh but yl
et her, THF, a?oxane di glyne or 2- di met hoxyet hane and al so

hydr ocar bons 38® d2e herAiened Fd?Ut'r ediftt idn HRGeFOIenaQi1 PhARShol3R such

as met hanol ogqeébagolandnd f behzene20orwatsluding asheeses etpabidst1ar e
primarily sui tabl e as sol vents. According to these nethods, the

reduction is PSR nply carried out at tenperatures between -80 and
+150[errpo in partlcmedudnmgveeramtsoxiwhiehy @asand furthppmoxenatles y

100[err]. 25 yp?ﬁtlculé@wovsava&agéoagﬁgi gepo G Y 1%%zta{¢&a1

reductions b e use o as untder t tic actio
transition neltydsidesch %lgChf &S elddgita, NaBH@aneﬁNSQhuqadlaNer%l%sm bl e

in this mannegyafie or eml (@CH":@H{&F&& B, Cla,ndBr albo Sk Bbrahd, Cef a' n

cases, 30 also OH ‘\é r og eg WI se, %ro groups f?ﬂ

convert ed mt‘ée?\ﬂ-iée‘gr%ﬁg dittgry? ccﬁ% XﬁEﬁa?Pﬁ as”BEai njy 7I—‘|2r|
nmet hanol 15 LiBr. Su@aabmandSoMenhsot fierw sm@;orlpeﬁ:@m;é t apdie in
formula I, but gste

sol vol ysabl e B%b bguf?:ﬁh I5e ee(ﬁos{/ofsyggdH o t%OgFt iy g’&?’ér k 5’&?‘5‘?‘5&% to

the conpoundsthef, THE, dlokaneuldlglyme or 1,2-dimethoxyethane and -
13 - alsSUH ST Bord CATRPURE Yerlted OTRY 2 rbatRR iBR with
NaBH,, alcohols such as methanol or ethanol, and further

20 water and aqueous alcohols, are primarily suitable as
solvents. According to these methods, the reduction is
preferably carried out at temperatures between -80 and
+150°, in particular between approximately 0 and
approximately 100°.

25 Moreover, it is possible to carry out certain
reductions by the use of H, gas under the catalytic
action of transition metals, such as, for example,
Raney Ni or Pd. It 1is possible in this manner, for
example, to replace Cl, Br, I, SH or, in certain cases,

30 also OH groups by hydrogen. Likewise, nitro groups can
be converted into NH; groups by catalytic hydrogenation
using Pd/H; in methanol.

Compounds which otherwise correspond to the
formula I, but instead of one or more H atoms contain

35 one or more solvolysable groups, can be solvolysed, in
particular hydrolysed, to the compounds of the
formula I.



'converted by nethods known per se into another conpound of the fornula
I Conmpounds of the formula I in which RL is a 5 radi cal
substituted by CONH2, CONHA or CONA2 can be obt ai ned by derivatization
-of appropriate substltuted conpoundstdf-the forrmula | by parti al

hydrolysis. It is rhPEhEBhoPOSShbEEmbOuRNdLE! Yhe Exahmlsubstddrutiagd com
pounds of the formula I first tQ acids and to am date 10 the aci ds. using

primary or QeRvREReY P¥nhgbRodsTRBOWNR DEX,EE JRLG ANRFhSes ?Hﬁ@ﬁ
acid with thegpamhe formubder.the conditions of a peptlde synthesis is

preferred. This react&g,ongllslg foefr a?iax_ Cf%x[rﬁ&ﬁda ogt ir? whlcthheRprggerge of a

dehydrating agent odi
dicyclohexylcaaﬁbdalrnsubstwtuted. by CONH;, CONHA or CONA; can be

N-(3-d t hyl d
prgpanggﬁos%hgﬁ%%ggéﬁpyy %?E?XEEQEP?QN rBf.deapprogrlaEE s%%%%%?itffc:

di phenyl phospﬁ@mpoua@sd@fothz Eommeya I by partial hydrolys1s

N- et hoxycar bogyrhe2- dgbckyéiﬁ@péu Y | R@droliBe apanoLsebétzeutéal Veésths €. 3.
a hal ogenated hydrocar sucm_ oro t han an etﬁgr such as

THF or di oxanBOUgHs © F QLY %SEDﬁﬁqé%(ﬁQmﬁﬁ§ B8PS, TBHI i tril e
such as 10 aceheni keilbe, uaung t priecatur e  detomslEry  arppesxi fEpely - 10

2 aoter 111G, xBLELEERP! g DEhECFy Qe Aoyl | 8818200, | BRe MRl L1

amde, it is active erlva i Ves o
subst ances |nunﬁerreaﬁmaoncondgtlQM©se0in Whi cheptideeacymidesgisoupts are

internedi atel ¥,opLpekad THS reaPtPbRChkYorHUND1B0carried olte £&i ds
can al so be u eg inthe formof their activated 'esters, which are

expedi ent | y f5hRedbrReence, of g dehydrabipg:jagentyr €.9. of a

1|- hydroxyﬁ%rzehfkbaaehmder sucht hyﬂéoxyclﬁy@ﬂmmﬁflc%rbodnméde gh?ﬁ it is
al so possible, for _exa 0 r anp- substit uted indg
radicals to cgr63x91meggyﬁﬁﬂﬁp8p5Pp¥i?Bgiéﬁﬁggﬁﬁﬁng 1igHEa) <. nd

It is particufarkthefravmopdiephdepereic ahbydrade (qgf epangewt.heChemtriles
conversely, d | : | h d means
conver s B, AU, atobAfiinsihga gza@ghf%ogcg% oy !

chl ori de/ Et 3NN¢SghorshzbeRyl-183-dibggypquinoline, in 1nert

20 solvent, e.g. a halogenated hydrocarbon such as
dichloromethane, an ether such as THF or dioxane, an
amide such as DMF or dimethylacetamide, or a nitrile
such as acetonitrile, at temperatures between
approximately -10 and 40°C, preferably between 0 and

25 30°. Instead of the acid or the amide, it is also
possible to employ reactive derivatives of these
substances in the reaction, e.g. those in which
reactive groups are intermediately blocked by
protective groups.

30 The acids can also be used in the form of their
activated esters, which are expediently formed in situ,
e.qg. by addition of 1-hydroxybenzotriazole or
N-hydroxysuccinimide.

Thus it is also possible, for example, to

35 hydrolyse cyano-substituted indole radicals to carboxy-
indole or carboxamidoindole radicals.

It is particularly favourable, however, also to
prepare the nitriles conversely, by dehydration,
starting from the amides, e.g. by means of tri-



'or" using POC13 (J. Org. Chem 26, 1003 (1961)). A resul ting base

.of .the fornmula | can be converted into the associated acid addition
salt using 5 an acid. For this reaction, suitable acids are those whi ch
‘gi ve physiol ogically acceptabl e salts.- Tfus i norgani ¢ aci ds can be
used. "¢ 0. sUbttisadnfh ch1chydeobalic (spatdRsisucin) , ases Mol oric
aci d or hydr obr oni ¢ aC| osp OI’IC aC| s suc@1 %s rtho-
phosphoric Q&i¢eing Pe¢ly (T.58%g- of 003 'furtherm)re |

organic  acids, esmmﬁéémtn@él piﬂﬁte c,of thsé i cfietncla arll iqemt e
aromatic or heteroc nQ- or_.pql ybasic.c c, | foni c_or
sul furic aci d%onveréé%] ggs%hfeor‘—’}ﬁscomaa%%? 3%t %g%ﬂ%’ Saé%oﬁ?%nr?%
acid, 15 spivanhi ac1dc| dE'or théshytemstian, asudtabiel @rdids ac'ed,those
succinic aci | Ci I act i id,
tartaric acid dw Pé v% %hgnézi@cd aci duq’ r@égﬁsté?l C acty A0t I i

2- phenyl prop| bml-iga’at?d acéﬁiﬁrl ganacpg, usedy| u@oﬁ!i < SEifpric a@ehdic

acid, ni COth*lj'afohaI:lfd:d 2didd SO | Nke aﬁydrocnmbbaae- a®id or

ethanesulfonlc acj d, et hanedi sul foni¢ acid, roxyet hanesul foni c
aci d, berB¥RESDFPBHF ¢ acidei dp?IOSP OF&FUER‘&%S‘FfOIW’%% %sc riho-

napht hal amenopheosphdridi sukkddi,c aaiitxid aurgtsd| f urismlfamiaci d acid,

| f desired, e ases for I et omtheir
salts by trea?%{'ﬁ e%“% %{%&Q ba%@ééé%ijcha%s ecjaﬁni ii@% uémn

hydr oxi de, ora%bdyahic, amlp@baSQCummtmm eor f h@@emcwhréncadnm@ gr oups
are presey %a\}fb%}}}?am ega& OX ﬁ‘.lEhOSQuch Wit eghfenu3Qc %‘P&é‘nds of

the formul a | ree_aci roups, sal formation can |ikew se be
achi eved by tPBERMEAS V\F‘t’ﬁmlc %%1%@5 %Eﬁ‘i’a%l Efdes RFPEPREFi Fetd

Pydroxic das pivalkali (rjwcmi,rt htdm:tadylwt% deacqH, orgﬂﬂl@ngﬁseswm{ he

orm of primar secondary or .,tectiar e invention

further rel at Eéchnﬂ'ﬁea%é oPipRdic %&@p%ﬂ%l&r Kt FAFEE 12GHY t hei r

physi ol ogi cal Lyctic agdept athetsnld satadd,t e lproodacidpnbehzoiar necid} i cal
reparati ons cu |n n hi

prep tﬁgglggigg % Za §¥E?géfaaf@a Q&G q, c1£PéE g?orh1

connecti on, Ought O a“Sul
t oget her wi t hghticbaast omeidol | daslcmf@;l@; or acid, nicotinic  acid,

20 isonicotinic acid, mwmethane- or ethanesulfonic acid,
ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid,
naphthalenemono- and -disulfonic acids, laurylsulfuric
acid.

25 If desired, the free bases of the formula I can
be set free from their salts by treatment with strong
bases such as sodium or potassium hydroxide, or sodium
or potassium carbonate if no further acidic groups are
present in the molecule. In those cases where the

30 compounds of the formula I have free acid groups, salt
formation can likewise be achieved by treatment with
bases. Suitable bases are alkali metal hydroxides,
alkaline earth metal hydroxides or organic bases in the
form of primary, secondary or tertiary amines.

35 The invention further relates to the use of the
compounds of the formula I and their physiologically
acceptable salts for the production of pharmaceutical
preparations, in particular in a non-chemical manner.
In this connection, they can be brought into a suitable



'sem -liquid excipient or auxiliary and, if appropriate, I n conbi nation
W th one or nore other active conpounds. The invention further
relates to conpositions, 5 in particular pharnaceutical preparations,
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t herapeutic treatnent of the hunman_or ani maE e_control of
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oily or agqueous solutions, and furthermore suspensions,
20 emulsions or implants are used for parenteral

administration, and ointments, creams or powders are

used for topical application. The novel compounds can

also be 1lyophilized and the resulting lyophilizates

used, for example, for the production of injection
25 ©preparations.

The preparations indicated can be sterilized
and/or contain auxiliaries such as lubricants,
preservatives, stabilizers and/or wetting agents,
emulsifiers, salts for affecting the osmotic pressure,

30 Dbuffer substances, colourants, flavourings and/or
aromatizers. If desired, they can also contain one or
more other active compounds, e.g. one or more vitamins.

The compounds of the formula I and their
physiologically acceptable salts can be used in the

35 therapeutic treatment of the human or animal body and
in the control of illnesses. They are suitable for the
treatment of disorders of the central nervous system
such as states of tension, depression, anxiety states,
schizophrenia, gastrointestinal tract disorders,



'psglchoses and of side effects in the treatnent of hypertension (e.g

W th a-nethyl dopa). The conpounds can further be used in endocrinol ogy
and gynaecol ogy, .5 e.g. for the therapy of acromegaly, hypogonadi sm
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di sor der (ocwuegpeéﬁlzolaqﬁmrsan di oF W RETIER O akhe Fé’g?pﬁh
di sorders,  1aR@8- depedderdha¥ipy Y difsor derebraat i naldosaeﬂers e@o@ as

bul d/ |, f di's ,
il e 1t he. subsPAREBEAS) ' AEBorRrRGL LB The Phy IRFHAEEIE narf WAFEF e f

anal ogy 2% toerkabmnergobnakkalalifly. available preparations (e.g.

b i pti di hyd t
appr oxd ot ely 0.2 and® B0 aaLaEne) FEEESERRY, | LiGE Clogn, FRECRS her

dose unit. Themgipyeddoss |§heraRﬁLéTJé?Sabl§°Jbet Wé@n &ﬁﬂtéﬂlrrat@ y 'Oh@Ol and
10 nmg/ kg of 3Qeqﬁe§xe\ﬂ%fg%remll %ﬁ&%% A R R M TR SRPT &% )]

0.2 and 500 ng, “in particul ar bet +: and 50 r;rg e un|t The
| ow doses (apﬁ?oﬁFF&f‘@l ¢ng sergbr \ﬁglsc a5 afo SR BT %r%’?‘?%‘l‘%‘i‘? 0. 001
to 0.005 1w/ kngbram bady spehght yoadetirauimhita.case suitable in particul ar

35 for use ant ms%%%%lggenhowﬁv%%r’ %Hg otjper &ab#% cgélons

doses of betmeen 10 a 'osé U pre ef e Specific
dose for eachpharmadedtlcalpataehLVdependmpoundeverfonn aamxs@lysl©$,

aghors, Tor sns SHBFRREARSal R LLEREIOClod st T sorc Rty
affectlng obse581ve compu151ve isorder (OCD), sleep
20 disorders, tardive dyskinesias, 1learning disorders,
age-dependent memory disorders, eating disorders such

as bulimia and/or sexual function disorders.
In this case, as a rule the substances
according to the invention are administered in analogy
25 to known, commercially available preparations (e.g.
bromocriptine, dihydroergocornine), preferably in doses
between approximately 0.2 and 500 mg, in particular
between 0.2 and 50 mg per dose unit. The daily dose is
preferably between approximately 0.001 and 10 mg/kg of
30 body weight. The low doses are between approximately
0.2 and 500 mg, in particular between 0.2 and 50 mg,
per dose unit. The low doses (approximately 0.2 to 1 mg
per dose unit; approximately 0.001 to 0.005 mg/kg of
body weight) are in this case suitable in particular
35 for wuse as anti-migraine agents; for the other
indications doses of between 10 and 50 mg per dose unit
are preferred. The specific dose for each intended
patient depends, however, on all sorts of factors, for
example on the efficacy of the specific compound
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20
Example 1
0.79 g (0.003 mol) of 4-(2-oxo-2H-1l-benzopyran-
4-yl)piperazine [obtainable, for example, by reaction
of N,N-bis(2-chloroethyl)amine with 4-amino-2-oxo-2H-1-
25 Dbenzopyran] and 0.80 g (0.003 mol) of 3-(4-chloro-
butyl) -5-cyanoindole [which can be prepared by
reduction of 3-(4-chlorobutanoyl)indole-5-carbonitrile]
are dissolved in 100 ml of acetonitrile, 0.50 ml
(0.004 mol) of triethylamine and 1.20 ml (0.007 mol) of
30 ethyldiisopropylamine are added, and the mixture is
stirred overnight on a steam bath. After customary
working up, 3-{4-[4- (2-0ox0-2H-1-benzopyran-4-yl)-1-
piperazinyl]butyl}indole-5-carbonitrile, dihydro-
chloride, m.p. 284 - 285°, is obtained.
35 The following are prepared analogously:
3-{4-[4- (2-0x0-2H-1-benzopyran-4-yl) -1-piperazinyl] -
butyl}indole,
3-{4-[4- (2-0ox0-2H-1-benzopyran-4-yl) -1-piperazinyl] -
butyl}-5-fluoroindole,



‘butyl}-5-chlo
« 3-{4-[4-(2-0x
butyl }-5-neth
3-{4-[4-(2-0x
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azl ne
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Exanple 1), 6.
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Ice water and, after stirring for a

rel atively Ioﬁb€¥§296 F§§¥¥}?$ﬂ% 8-{4-[4-(2-0x0-2H1| -
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3, 0hY7) 856y 15451 4L BYOR 0631 a€0] o Do mp. 262 - 284lerr].
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The foll ow ng
3-{4-[4-(2-0x
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25
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35

ar e ana
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bhe it {Ragx8- gtedrbenzepyIaN- 6-y!) - 1- pi perazinyl ] -

Example 2

A mixture of 8.3 g (0.031 mol) of 4-(2-oxo-2H-
l-benzopyran-6-yl)piperazine, hydrochloride (prepar-
ation as mentioned in Example 1), 7.70 g (0.033 mol) of
3-(4-chlorobutyl) -5~-cyanoindole (preparation see
Example 1), 6.7 g (0.066 mol) of triethylamine, 11.3 ml
(0.066 mol) of ethyldiisopropylamine and 55 ml of
l-methyl-2-pyrrolidone is stirred overnight at a bath
temperature of 120 - 130°. The suspension is then
stirred into 4 1 of ice water and, after stirring for a
relatively long time, crystalline 3-{4-[4-(2-oxo-2H-1-
benzopyran-6-yl) -1-piperazinyl]lbutyl }indole-5-carbo-
nitrile, m.p. 135 - 137°, is obtained as the dihydro-
chloride, m.p. 282 - 284¢°,

The following are prepared analogously:
3-{4-[4-(2-0x0-2H-1-benzopyran-6-yl) -1-piperazinyl] -
butyl}indole,



butyl }i ndol e-5-carbonitrile, nonohydrochloride, m p. 287 - 290[err],
¢3-{4-[4-(2-0x0-2H 1-benzopyran-6-yl)-1-piperazinyl]- 5

but yl } - 5- net hoxyi ndol e,
3-{4-[4-(2-oxo0-2H 1- benzopyran-6-yl)-1=piPerazi nyl ] -
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azi nyl ] but yl } PRB¥LéiBdeAPhaGREPENItE1le,  monohydrochloride, m.p.
3-{4-[4-(2- oxgg2H-12benzopyr an- 6-4-yl ) -1-pi perazinyl ] -

but yl } - 6- met hgxyi ndol e[ si c] . .

S 2o oxa b 95 3R B0 aR- A-DEREoPYFRRr S5y rf-Piperazinyll -

butyl } - 6- & hokutpdipF8-methorgtihgdble,
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by |ithiun)alBnﬂnLdﬁkﬂgdbkde2Hedubéh@bpyﬁaﬁ-654ﬁyﬂ@FQapiperaZiFyl]-l

i ndol - 3-yl ) bu o] aci i be prepared 25 analogously to a
Japp-KIingena%ﬁgyggégrgﬁghPﬁy$gE%EﬁiJ%§g]’ met hanesul fonyl chloride], 4.0 g
(0.015 nol ) oB-44¢14- (2-ozre2BHltbsoappyyaan 66D »pi-péperaményl] -

hydrochl ori dey,,¢+,140RL aRRRL S n@S1described in Exanple 1), 200 m of
acetonitrile aﬁﬁylg.o m o &?Piethylanine is reacted 30 for 30 hours on a

st eam bat h mﬁFﬁth¥ﬂirriné?24ﬁJ?eKz'°X°C%§t%n%??ZQBYR?HQGUﬁ})'1-Piper-

1)-1- i per a2 gL A LAL T Lot oL i b e ot gr  de 203 -
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35 3-{4-[4-(Bueyd}iHdbleewzepybaniGrylle- 1- pi perazinyl] -

butyl } - 5- chl or oi ndol e,

3-{4-[4-(2-o0xo0-2H 1-benzopyran-6-yl)- 1-pi perazi nyl] -

but yl } - 6- f | uoExiamgdiee 3 - 20 -

3-{4-[4- (2o 0x0- 2H 1- bgnzARyha2R- &ey/19 -1l )Y PES 871 PYhdI) of 4- (5-Fluoro-
indol-3-yl)butyl methanesul fonate [obtainable by
reaction of 4-(5-fluoroindol-3-yl)butanol (obtainable
by lithium aluminium hydride reduction of 4-(5-fluoro-
indol-3-yl)butanoic acid, which can be prepared

25 analogously to a Japp-Klingemann reaction, in THF) with
methanesulfonyl chloride], 4.0 g (0.015 mol) of 4-(2-
oxo-2H-1-benzopyran-6-yl) piperazine, hydrochloride
(obtainable as described in Example 1), 200 ml of
acetonitrile and 10.0 ml of triethylamine is reacted

30 for 30 hours on a steam bath with stirring. After
customary working up, 3-{4-[4-(2-oxo-2H-1-benzopyran-6-
yl) -1l-piperazinyl]butyl}-5-fluoroindole, hydrochloride,
m.p. 293 - 295°, is obtained.

The following are prepared analogously:

35 3-{4-[4-(2-ox0-2H-1-benzopyran-6-yl) -1l-piperazinyl] -
butyl}-5-chloroindole,
3-{4-[4-(2-0x0-2H-1-benzopyran-6-yl) -1-piperazinyl] -
butyl}-6-fluoroindole,



but yl } - 6- chl or oi ndol e,
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3-{4-[4-(7-fl uoro- 2 0x0- 2H 1- benzopyran-6-yl)-1- 30
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3-{4- [4_(ﬂ?fg|0r0 2- 0&? atkﬂub@nZﬂpyoane§syhmxu-Ff 4- (5-methoxycarb-
pi per azi nyl ] but y ,

B [ (- by b rgRd 371 T BuRgEy, Pafnanspiffotiate  (preparation as
piperazinyI]bdbpbkubédlaﬂSExamphqlmIeaﬁa oneplyYl mol of 4-(2-oxo-2H-

gl égrgﬁl g;l ]rrgh{lél g’ﬁ’?‘e%g%lﬁ%{gﬁ%%%gné g - %eFted in acetonitrile

3-{4-[4-(7- netfmyabouizo 26+ Theens o are 4syz|e)‘=1m bath. The reaction
1- p'DGVaZQ@y|Lﬁ§k£E£'nqg|ew5rﬁéab0ﬁ§|aﬁﬁ the customary manner and
hyl, . 3-{4- 7-fluoro 0%0- 2H—1 benzo yran-4-y
purlfled et vyl 3- i %4 %2 -OXO- gnzopyran- -yl)-
l-piperazinyl] -butyl}indole-5-carboxylate is thus
obtained.
The following are obtained analogously:

25 methyl 3-{4-[4-(7-methyl-2-oxo-2H-1-benzopyran-6-yl)-1-
piperazinyl]butyl}indole-5-carboxylate
methyl 3-{4-[4- (7-methoxy-2-oxo-2H-1-benzopyran-6-yl) -
1-piperazinyl]lbutyl}indole-5-carboxylate
methyl 3-{4-[4-(7-fluoro-2-oxo-2H-1-benzopyran-6-yl)-1-

30 piperazinyl]lbutyl}indole-5-carboxylate
methyl 3-{4-[4-(7-chloro-2-oxo-2H-1-benzopyran-6-yl)-1-
piperazinyl]lbutyl}indole-5-carboxylate
methyl 3-{4-1[4-(7-cyano-2-oxo-2H-1-benzopyran-6-yl)-1-
piperazinyl]lbutyl}indole~-5-carboxylate

35 methyl 3-{4-[4-(7-methyl-2-ox0o-2H-1-benzopyran-4-yl)-1-
piperazinyl]lbutyl}indole-5-carboxylate
methyl  3-{4-[4-(7-methoxy-2-o0xo-2H-1-benzopyran-4-yl) -
1-piperazinyllbutyl}indole-5-carboxylate



pi perazi nyl ] butyl }indol e-5-car boxyl at e met hyl
e3-{4-[4-(7-chl oro-2-o0xo0-2H 1- benzopyran-4-yl)-1-
pi perazi nyl ] butyl }i ndol e-5-carboxylate 5 nethyl

'3-{4-[4-(7-cyano- 2- oxo- 2H 1- benzopyran=42¥]5 - 1-

pi perazi nyl ] ndol er 5rL2a T a1y 1
3-{4-[4-(2- 021'6! %I@’i dé) [fa(;]ﬁﬂf(]}il&}&.z ox enzopyran-4-yl) -

plpera2|nyI]bB%QF?FﬁHBYEl E&F%b?é?g?es -cargxpipte
3-{4-[4-(7- ms{névhyz 03<o{42Hf41- bPraSyFeuE Soxd ) 2H~1 JEen pomperaz+ ayy] put vl

dol e- 6- b _
3 [as( 7 mePhBsg st pyd) BREYY bindehsr Scarbeyylate
1- pi perazimyl gnbuhyll}| relo{ £- B4 € 6T boyanhat - oxo- 2kt Iytbenzopyran-4-yl) -1-
3-{4-[4-(7-fl
; ber iz nyl ] bhEDEFRREEPL! 'é@%z?E?ﬁaP%%i@ fakberdipee

3-{4-[ 4- (7- chmeEBY2- 0x0- 2H- 1- ben zﬂ?fp§@jzﬂfl benzppisrant hyylbutyl
i ndol e- 6- Carbﬁiﬁéﬁ&@ln 1] p8EDYD 1ndole 6- carboxylate

3. ber hai nyi ] %%E?hyiﬁé%§4ef‘eafw€¥%¥aﬁ “dxd ez -benzopyran-6-y1) -1-
3-{4-[ 4- (10 nephpbrizongi?butybénnapyeas-4aybpxyiak8 pi perazinyl]butyl}

i ndol e- 6- car boxyl ate

o Cao S o RERLS. 3ol BRI bomethiosy-3-5g -2H-1-benzopyran-6-y1) -
1- plpera2|nyIpbpuperaﬁduyélbutalbon@béEeG carpexinyhpte

3-{4-[4-(7- le@Eﬁyg 0§0£3Fﬁ Dg ¥f8D24o¥$)2% }-benzopyran-6-yl) -1-

pi per azi nyl ] but I ndol car poxylate 25

3-{4-[4-(7- chpéper§26%alihu£¥3 ﬁ?@ﬁ}?aﬁ gagppxylate

g'?ir?ﬁ'?¥5]b”bf indgl 6{4a(b0@u1@i@-% ox®e2#HY1 -benzopyran-6-y1) -1-
cyano- 2- 0%0- 0

plpera2|nyl]bBP?FFPﬁ&BV ?9%3 56- cg§%oxﬁ}§ﬁﬁle 5 1.8 g

of nethyl 3-{éekhyl2- 0X9{2#H4 b%ﬂgp@umam oxo-2H-1-benzopyran-6-yl) -1-

6-yl)-1-pi perazin 0 are boil ed for 30
mnutes with ?686%FLR3&¥K%33%83gPEOE%C% égk'ﬁg{ﬁcél'lﬁ(t):rked up in the customary
manner and 3- fnéthyl( 23-84- [4- (7-methyl-2-oxo-2H-1-benzopyran-4-yl) -1-

ox0- 2H 1- ?@nzg%ré%z@nmbﬁtmg%aéuaxkleu&}sbkwﬂ%e 5- carboxylic acid

I s obtained ' ow ng are obtai ned analogously
3-{ 4- [ 4- ( 2- oxBeEhYi- be%zbﬁ)ylﬁni% PeYhAxYr PP A} -benzopyran-4-yl) -
butyl }i ndol e- G-gapeesgling1a®uyl } indole-6-carboxylate - 22 -

methyl 3-{4-[4-(7-fluoro-2-oxo-2H-1l-benzopyran-4-yl)-1-
piperazinyl]butyl}indole-6-carboxylate

25 methyl 3-{4-[4-(7-chloro-2-oxo-2H-1l-benzopyran-4-yl)-1-
piperazinyl]butyl}indole-6-carboxylate
methyl 3-{4-[4-(7-cyano-2-oxo-2H-1-benzopyran-4-yl)-1-
piperazinyl]lbutyl}indole-6-carboxylate.

30 Example 5
1.8 g of methyl 3-{4-[4-(2-o0ox0o-2H-1-benzopyran-
6-yl) ~-1-piperazinyl]butyl}indole-5-carboxylate are
boiled for 30 minutes with 100 ml of 2N ethanolic KOH
and worked up in the customary manner and 3-{4-[4-(2-
35 oxo-2H-l-benzopyran-6-yl)-l-piperazinyl]lbutyl}indole-5-
carboxylic acid is obtained.
The following are obtained analogously:
3-{4-[4- (2-0x0-2H-1-benzopyran-6-yl) -1-piperazinyl] -
butyl }indole-6-carboxylic acid



'3-54[£§-82[0xg-2FL%-ber;opyra3-4-yl)-1-piperazinyI]-

- butyl }i'ndol e-5- carboxyl i c aci
3-{4-[4-(2-0x0-2H 1- benzopyran-4-yl)-1-piperazinyl]-

‘but yl }i ndol e-6-carboxylic acid 5 - 22 -
3-{4-{fb(z-r$3hgh=%4g¥9=8%b1z?enZBeug@py§aﬁL4=§1pivepiperaziny1]—
azi nyl ] butyl }j ndol e; 5. carboxylic ac .
3-{4-[4-(7-ne?ﬂ5¥§?238?ﬁ?2gF§§589§3%§?aﬁg%gyl)-1-piper-

azinyl ] butyl }3nflol ¢4 5{2ackoxgHit-bendopyran-4-yl) -1-piperazinyl] -
3-{4-[4-(7-1I 5 23 H.1- n; Q24! )-1-pi per- 10
azinyI]butyl}gﬁég}z}géggéngﬁg?gégggéé afid ]
3-{4-[ 4- (B chBof 8- 240%X3-perhybedzopyral-&-pepzoprprpere-yl) -1-piper-
aZInyl]butyl}gaﬁﬂgﬁzﬁnegmpgﬁabue-gcegrboxylic acid
3-{4-[4-(7-cyang-2-0x0-2H 1- benzop ran-6-¥l£-1-g| er - ,

azi nyl | butyl } Bn 6réésizawsﬁk9ﬁvcza%ﬁa'§§‘ -benzbpran-6-yl) -1-piper-
3-{4-[4- (7-neabyhy2] buey2hihdbbezopyaaboky)liy- depiper -

azi nyl ] butyl }ndol e-5-carboxyli¢c acid .

S La o (7 meenody 182405 E SRR O 88 L abgPyoRY RBas- YY) -1-piper-
o sapiatcs-0) 2.5
aziny||buty|}?ﬁégrg?§?25r gx§Pr?‘§§¥a§ﬁ' 'ﬁ, z p?kgﬁ 5-92) -1-piper-
3-{4-[ 4- (7- chpaipy2] busy2pindpdrz BpgraRonYEAy- achfper -

U P b o e A o e
aziny|]butyl}Fﬁaevé?ggéxﬁﬁéﬁgPié'§6F8r§8X¥E{C a ia
3-{4-{fb(¥5F?BhghrZ4OXO-&chyPeazoapFaH—&—bbhszyraaF4-yl)-1-piper~
azl ny utyl ;1 Ndol e;6-caklRQ Cl . .

30 e (7 e Ry DBt Ao € S oL ip agid e, |
a2|nyI]buty}%Bﬁdékd464aambuhpkycZaOKa-2H-1-benzopyran-4§gl)-1-p1per-
3-{4-[4-(7- L Qs : henz By h b Ampigper -
azﬁny{]bﬁty|}?%&§F§3§§§X§E3%§P?§ §E¥§§BOQYXHE dcRP )

3-{ 4- [ 4- ( 7- chPor§-d40)3- EueTpe gz OFPr aH- & PEPZPPYrpEr4-y1) -1-piper-
azinyl | bujyl } aedel iQUQgQQQhﬁbﬂ%-scbdrboxylic acid

g S e R B4y -1-piper

azi nyl ] butyl}rn

3-{4-[ 4- (7- netlziny2] buty2 i hdodez6p raabokyliy- depdper - azi nyl ] butyl
i ndol e- 6- car bgxyli_G ,agi.d ot - A s _

3 (- [ 4- (7 meChasy-3: o YRPE-Ra RIS Fad RepEPPYEg s dr Y ) -1 -piper

azi nyl ] but yl } p#dolyd] busadldrdoile-gcicarboxylic acid |

23 - 35 { 4342 fatl (gomRetAyax o~ dRolo2henzgRnzapydan-E-{1hi-Reiiper-

azinyllbutyl}indole-6-carboxylic acid
3-{4-[4- (7-methoxy-2-ox0-2H-1-benzopyran-6-yl)-1-piper-
azinyl]butyl}indole-6-carboxylic acid
3-{4-[4- (7-fluoro-2-oxo-2H-1-benzopyran-6-yl) -1-piper-
30 azinyllbutyl}indole-6-carboxylic acid
3-{4-[4- (7-chloro-2-oxo-2H-1-benzopyran-6-yl) -1-piper-
azinyl]lbutyl}indole-6-carboxylic acid
3-{4-[4- (7-cyano-2-0xo-2H-1-benzopyran-6-yl) -1-piper-
azinyl]lbutyl}indole-6-carboxylic acid
35 3-{4-[4-(7-methyl-2-oxo-2H-1-benzopyran-4-yl)-1-piper-
azinyllbutyl}indole-6-carboxylic acid
3-{4-[4- (7-methoxy-2-0x0-2H-1-benzopyran-4-yl) -1-piper-
azinyl]lbutyl}indole-6-carboxylic acid



‘azi nyl ] butyl }i ndol e- 6-carboxylic acid
«3-{4-[4-(7-chl oro-2- oxo- 2H 1- benzopyr an- 4-yl ) - 1- pi per -
azi nyl ] butyl }i ndol e-6-carboxylic acid 5
3-{4-[4-(7-cyano- 2- oxo- 2H 1- benzopyr an=42%Ij - 1- pi per -
aZInyl]butyl}sn@@L?4616aE@95¥bL§ 8&bdan-1- benzopyranIbe iptho?a parexanpl es
relate to pharnaceuilca preparations:_ 10 nj ection
vial's azinyl BPEYF&H“QPITOG g2sPoxKl éEt?Gédconpound of t he
;orgrladl an??SQQ o4 - ¢VSGﬁlbﬁbhydbﬁgeBHhmsbéﬁkepyﬂan—4-?llamgpipﬁr-
ouble-distille ted to 515 .using 2N hydrochloric
aci d, ster||82%F§?lﬁéﬁyi} bPZ ﬁ?ﬁy}ﬁfeeFién vials, lyophilized and
aseptical |y 3-{4edked7-ExyehorRjorbi2H-Liheneopyaans45yiny -df papeirve

conmpound ter A mxture of 20 g of an
active conpounEEE?R?ﬁu§y1§gpggaslg Fg?ggggéég %f% 100 g of soya lecithin
and 1400 g of cocoa butter, poured into noulds and al |l owed to cool.
Each suppository cont @hes £0 16010 *Gldnfles reldAEOWYS. pRESrm&¥eapieal:

Sol uti on A solution of 1 g of an active conpound of the
formula |, BYSBAFALIPNSRaippOs4 x 2 H20, 28.48 g of NaH2PO4x 12
H20 and GLd g of benzal koni um chl oride in 940 m of double-distilled

water is prepg&ggple s |§ngct§%u%g_gg to pH 6.8, made up to 1 1 and

sterilized by rradi a iS SO utlon can be used in the form of
eye drops. Exarrpl & molgtiomrnef 100 g of &poampive semmraunéde eBnpound

OHWWWM%%MMW%%%%%M&WMm%@éw@ﬁmmi

condi ti ons. m_xt ur e of Pgl of active

Exampl e E:
conpound of tRel °ffml§‘ldls$113&eéf Yakebse- s 1a§3k‘§t8fi p"o‘?a sfPaPch,
- 24 - 15 using 2N hydrochloric acid, sterile-filtered, £filled

into injection wvials, 1lyophilized and aseptically
sealed. Each injection wvial contains 5 mg of active
compound.
Example B: Suppositories
20 A mixture of 20 g of an active compound of the
formula I is fused 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
compound.
25 Example C: Solution
A solution of 1 g of an active compound of the
formula I, 9.38 g of NaH,PO, x 2 H;0, 28.48 g of
NaH,PO, x 12 H;0 and 0.1 g of benzalkonium chloride in
940 ml of double-distilled water is prepared. It is
30 adjusted to pH 6.8, made up to 1 1 and sterilized by
irradiation. This solution can be used in the form of
eye drops.
Example D: Ointment
500 mg of an active compound of the formula I
35 are mixed with 992.5 g of petroleum jelly under aseptic
conditions.
Example E: Tablets
A mixture of 1 kg of active compound of the
formula I, 4 kg of lactose, 1.2 kg of potato starch,



0.2 kg of talc and 0.1 kg of nagnesium stearate is conpressed to give
.tablets in a customary manner such that each tablet contains 10 ng of
active compound. Exanple F. Coated tablets 5 Anal ogously to
‘Exanpl e E, tablets are pressed whi ch24re then coated in a customary

manner with ag 3 k@oaéf NG Dfc Sﬁﬁﬁosé’zlpﬁéat&f stx@@%sﬁﬁ{ Cstbhageeanis and
col our ant. Exanp G Cargéu es of active conpound of

the formula | CSF‘Bresseél You FlaégEE?t dfard HH%FIQF‘aFNt JASE gBYSRI n
capsul es SUChthbateaahhtabméu|eoﬁﬁahﬁBHSOZQgﬁbeécthee com@polnde conpound.

Exanple H Al 1 ion of 1 kg of. active conmpound of the
formula I i nng%g'TEZF gouEPgt& st F?’?egtswat er is di spensed i nto anpoul es,
| yophi |'i zéal under asepnedogousdyndic i Brempdad E.asepblets| yﬁreseareasedEach
anmpoul e CQRLBHNSaAD MheRf ésstéﬁ C%[J'g%ungustomary maﬁ’é%x% § ? he

- 25 - Pat ent npoun

fornula | coating of [uGrese,s patafq @tarch, Wjﬁf]trafi%c%thnﬁﬁd 3-yl
radi cal whi chcbgcuagnlgstl tuted or nono- or disubstituted by Hal,
CN, A AO C?\l ,uICO\IHA CONA2, COOH, COOA, CH20H, CH20A, 10
CH2NH2, CHZNHR"&H'B/I& CeHERRS! Rlerr] is 2-oxo-2H 1-benzopyran-6-yl

or 2-oxo-Pi+ 1-benzo- 2 kg ofpyaroaﬁ-v@yd:ompmm of wissibfbriuiiad Dr ageno- or

dispensed in a customary manner into hard gelatin
capsules such that each capsule contains 20 mg of the
active compound.
Example H: Ampoules

15 A solution of 1 kg of active compound of the
formula I in 60 1 of double-distilled water is
dispensed into ampoules, 1lyophilized under aseptic
conditions and aseptically sealed. Each ampoule
contains 10 mg of active compound.



di substituted by A, AO, OH, Hal, ON, N2, NH2, NHA, 15 NA2, COA,

+ CONH2, CONHA, CONA2, CH20OH, CH20A, CH2NH2, CH2NHA, CH2NA2, COCH
and/ or COOA, Hal s F, d, Br or I, 20 A is straight-chain or
branched al kyNOhag@/#g8585- 10 C a2®ns, which carP®® 93%W@d by 1
to 5 F and/or C atons, or is cycloalkyl having 3 - 10 C"~

at ons, 25 m is 2, 3 or 4 Paﬂaﬁﬂﬂmmamnmhy3|olog|
sal ts. 2. Corrpounds according to Caim1l f“rm ”ﬂ lﬂ“ mn”"l
3-{4-[4-(2-0x0-2H 1- benzopyran-6-yl)-1- 30

plpera2|nyI]bmtyI}lndcbmpaundsboﬁltheléQrmula Ib)
3-{4-[4-(2-o0xo0-2H 1-benzopyr an- 6- yI i

pi perazi nyl ] butyl}-5- fI o]
3-{4-[4-(2-0x0-2H 1- benzo*?%%%
pi perazi nyl ] butyl }i ndol e- 5- carbonltrlle

- 26 - 5d) in Qh@dh[4-(7-hydroxy-2-oxo-2FL1-benzopyran-6-y|)-1-
piperazinyl]butyl}indole 5-carbonitrile; and their physiologically
accept abl e sal 5 Process for _ the _preparation , of | perazi ne

derivatives oR thelﬁoﬁﬁuR&dplaécdﬁdFﬁ@#ﬁ?hﬂ%ﬂ%ﬁhL%ﬁuPnSUb%ﬁ1¥¥Eﬁ QHl ts,
characterized in thahoa cepp@ishdtidifted byormala IdN, A, a0, OH,

CONH,, CONHA, CONA;, COOH, COOA, CH;OH, CH;0A,
10 CHzNHz ’ CHzNHA and/ or CHyNA, P

R? is 2—6xo-2H—1-benzopyran—s—yl or 2-oxo-2H-1-benzo-
pyran-4-yl, which is unsubstituted or mono- or
disubstituted by A, AO, OH, Hal, CN, NO,, NH,, NHA,

15 NA,, COA, CONH,, CONHA, CONA,, CH,OH, CH,0A, CH;NH:,
CH,NHA, CH,NA,, COOH and/or COOA,

Hal 4is F, Cl, Br or I,
20 A is straight-chain or branched alkyl having 1 - 10
C atoms, which can be substituted by 1 to 5 F
and/or Cl atoms, or is cycloalkyl having 3 - 10 C
atoms,

25 m is 2, 3 or 4

and their physiologically acceptable salts.

2. Compounds according to Claim 1
a) 3-{4-[4- (2-0x0-2H-1-benzopyran-6-yl) -1-
30 piperazinyllbutyl}indole-5-carbonitrile;

b) 3-{4-[4- (2-0ox0-2H-1-benzopyran-6-yl) -1-
piperazinyl]butyl}-5-fluoroindole;

35 ¢) 3-{4-[4- (2-0x0-2H-1-benzopyran-4-yl) -1~
piperazinyl]butyl}indole-5-carbonitrile;



'HN'N-R 10 in which Rlerr] has the mneaning
.reacted with a conpound of the formula |11 , Mﬂm "‘Iﬂjm')m

3

-(CO k-L 111 i n which

'OH, OCOA, OCOPh, OSCRA, OSQ2Ar, where 2@6 - Ar is phenyl or tonI and A
is alkyl, or cﬁnOthﬁf{tl [4 (7 h}{) v VE S8l e f1 b {Fbf e ryERsil y

nucl eoph| | - I cal st tut abl e | eavi rl?qq{g]{ oup, and Rlerr],
and k have the neeﬁﬁ?ﬁféaﬂféﬁ Lty 1 bindole (3-Gax A reductive

am nation, a conpound of the formula IV R[err] -(CH2)[err]-CHO

IV 30 |nwh ve the I NQS._ - readylndlcated S
react ed %%WW%?OQ%%&?JO\F rﬁﬁ%elfr?a}a&ﬁ%aﬂ or in that a
conpound &t he3w se cofresgemdi igr theo tpmeparatden |, obut pipextazimet ead of
on€ or nore d7rfs)’éirf DO BEONER L ?&% 0fi€ 5@ko E?xgr El'.q}’cd:?£fmgﬁ.0l§f§i

- 27 - and/ or one or_nore ad na CC an C-N bonds, is
treated with %fr@@%%;n@a%b§ntcharacterlzed in that a compound of the

formula II
Hi

N a2
HN N-R
——/

10 in which

R? has the meaning indicated, is reacted with a
compound of the formula III

.15  R'- (CHz)m- (CO) x-L II1
in which
L is Cl1, Br, I, OH, OCOA, OCOPh, 0SO.A, O0SO.Ar, where
20 Ar is phenyl or tolyl and A is alkyl, or another
reactive esterified OH group or easily nucleophil-

ically substitutable leaving group and

R', m and k have the meanings indicated,

25
or in that, in a reductive amination, a compound of the
formula IV
R'- (CHz) n-1-CHO IV

30
in which
R' and m have the meanings already indicated, is reacted
with a compound of the formula II,

35 or in that a compound otherwise corresponding

to the formula I, but which instead of one or more
hydrogen atoms contains one or more reducible groups



L2

Sormia | but i o Toetead st one & ar " vere  nyer ool IHIIHIﬁﬂﬂIIIHIl]

cont ai ns one or nor e sol vol ysabl e groups, is treated

solvolysing agent, andf{oz7 +n that a radical Rerr]
and/ or [ o] I 0 o) o] adi_cal r] nd/or
R 10 by, fornd(grpPhe” s et M gtondl oA R o S A Inghdl 18
group and/ or dé@&ﬁﬁ@r!th@ a EﬁﬂUQIEBi@geEEEA group and/or in that for
exanple, a primry orgr  SeCondpyy Naat OBbipoahky! ayRIcAND/ GEnéAvidat a
resulting base or acid_of the fornula | is converted 15 into on of its

salts by t r eafPRECFPPRAS N tecitireprfREta I, Qut whigh,dastead,of jene

producti ors of oﬁharmeut lmairogen pr et | oednta@iasact ehezedorn thdte a
conmpound of the

d/ f | | bl
colTo TS brouBREvPhYaShTE, PekaRBS sosts T orieeted, MEYERG 20 SRlvapPEpaR T ©

one solid, agenbid or sem-liquid exci pient or auxiliary and, |f
appropriate in conbi Drg/or aGHONLWLED gnergalgg&e gphegnapgﬁveRzonpgunds
5. Phar maceut i cal preparatron characterize it contains

at |east one ©BRDODAULEf CRYeFERS Aints arlethﬁrarradam/lorRonen@{ortg
physi ol ogical by, afeeptegtatnele, cs_elatvs.ng an @a dﬁewpafh CRSPRAOESNH 0b£t he

Lormt 2 1 2oBhI0 2o s, AT i oo DY 5 B, o
conmpounds of gheubor enmtdolr adeor dhag,t o for @:ﬁmplb or af p:h:emary or
physiologicallgcg 8ggyabﬁe allts |{g alﬁ@fagg&tr d9 |IIness Sit  a
resulting base or acid of the formula I is converted
15 into one of its salts by treating with an acid or base.
4. Process for the production of pharmaceutical
preparations, characterized in that a compound of the
formula I and/or one of its physiologically acceptable
salts is brought into a suitable dose form together
20 with at 1least one solid, 1liquid or semi-liquid
excipient or auxiliary and, if appropriate, in combin-
ation with one or more other active compounds.
5. Pharmaceutical preparation, characterized in
that it contains at least one compound of the general
25 formula I and/or one of its physiologically acceptable
salts.
6. Use of compounds of the formula I according to
Patent Claim 1 or of their physiologically acceptable
salts for the production of a medicament.
30 7. Use of compounds of the formula I according to
Claim 1 or of their physiologically acceptable salts in
the contreol of illnesses.



