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derivatives The invention relates to conpounds of the fornula I 5’ 2004
which R is a phenyl or naphthyl radical which is unsubstituted or
substituted by R2 and/or R3 10 or is Het', R2, R3 in each case
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i ndependenti0y0bf08Aé5anot her are 15 H, CN, acyl, Syxjgégoséﬁdk

CONHA or CONA2 , R4 and R5 together-are-also aIkerne having 3-5 C atons,
Het' is a nmono- or binuclear unsaturated hetero- cyclic ring system which
I's unsubstituted or nono- or disubstituted by Hal, A OA or OH and 20
contains one, two or three identical or different heteroatons such as
nitrogen, oxygen pandrddIiedarbonyl-a)pipehsring desivatives, Hal is F, d
Br or I, 25 and in which the indole ring may al so be replaced by an isatin
unit, and their physiologically acceptable salts and solvates, 30
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in which
R is a phenyl or naphthyl radical which is
unsubstituted or substituted by R’ and/or R’
10 or is Het?,

g?, R’ in each case independently of one another are
Hal, A, OA, OH or CN,
R*, R’ in each case independently of one another are
H, CN, acyl, Hal, A, 0A, OH, CONHs, CONHA or
15 CONA,,
R® and R® together are also alkylene having 3-5 C atoms,
Het! is a mono- or binuclear unsaturated hetero-
cyclic ring system, which is unsubstituted or
mono- or disubstituted by Hal, A, OA or OH and
20 contains one, two or three identical or
different heterocatoms such as nitrogen, oxygen
and sulfur,
A is alkyl having 1-6 C atoms,
Hal is F, C¢1, Br or I,
25
and in which the indeole ring may also be replaced by an
isatin unit,
and their physiologically acceptable salts and
solvates,
30 (lH—indol—S—yl)—(4-phenethylpiperazin—l—yl)methanone

being excluded.
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For the in-vitro detection of the affinity for 5-HT:a
receptors, 1t 1is possible to use, for example, the
following test (Example Al). The 5-HT;x receptors are
exposed to both [*H]ketanserin (a substance known for
its affinity for the receptor) and the test compound.
The decrease in the affinity of [*H]ketanserin for the
receptor is a sign of the affinity of the test
substance for the S5-HT., receptor. Detection is carried
out analogously to the description of J.E. Leysen et
al., Molecular Pharmacology, 1982, 21: 301-314 or as
also described, for example, in EP 0320983.

The efficacy of the compounds according to the
invention as 5-HT., receptor antagonists can be measured
in vitro analogously to W. Feniuk et al., Mechanisms of
5-hydroxytryptamine-induced vasoconstriction, in: The
Peripheral Actions of 5-Hydroxytryptamine, ed. Fozard
JR, Oxford University Press, New York, 1989, p. 110.
Thus the contractility of the rat tail artery, caused
by 5-hydroxytryptamine, is mediated by 5-HT:x receptors.
For the test system, vessel rings, prepared from the
ventral rat tail artery, are subjected to perfusion
with an oxygen-saturated solution in an organ bath. By
introduction of increasing concentrations of S-
hydroxytryptamine into the solution, a response to the
cumulative concentration of 5-HT is obtained. The test
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antagonistic actions are described, for example, in
EP 0320983.

Similar piperazine derivatives having antiarrhythmic
properties are disclosed, for example, in EP 0431945.
Other indolecarbonyl derivatives having analgesic
properties are deséribed in EP 0599240. WO 89/11641
describes phenylindole derivatives having 5-HT;-

antagonistic properties.

The compounds of the formula I are therefore suitable
both in veterinary and in human medicine for the
treatment of functional disorders of the central
nervous system and also of inflammation. They can be
used for the prophylaxis and for the controi of the
sequelae of cerebral infarcts (cerebral apoplexy) such
as stroke and cerebral ischaemia and for the treatment
of extrapyramidal motor side effects of neuroleptics
and also of Parkinson's disease, for the acute and
symptomatic therapy o¢f Alzheimer's disease and the
treatment of amyotrophic lateral sclerosis. They are
likewise suitable as therapeutics for the treatment of
brain and spinal cord traumata. In particular, however,
they are suitable as pharmaceutical active compounds
for anxiolytics, antidepressants, antipsychotics,
neurcleptics, antihypertensives and/or for positively
affecting compulsive behaviour (obsessive-compulsive
disorder, OCD; e.g. WO 9524194), anxiety states and

[ on of
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cunmul ati ve concentration of 5-HT is obtained. The test 1 9

I - 3 conpound is then added to the organ bath in suitable
ons and a second concentratizon curve is neasured for 5-HT. The
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The compounds of the formula I are suitable for the

15 treatment of extrapyramidal side effects (EPS) in

neuroleptic drug therapy. EPS 1is characterized by

Parkinson-1like syndromes, akathisia and dystonic

reactions (e.g. EP 337136). They are further suitable

for the treatment of anorexia nervosa, angina,
20 Raynaud's phenomenon, coronary vasOospasms, in the
prophylaxis of migraine (e.g. EP 208235), pain and

neuralgia {(e.g. EP 320983), for the treatment of Rett’'s

syndrome with autistic character changes, of Asperger’s

syndrome, of autism and autistic disorders, in
25 concentration deficiency states, developmental
disorders, hyperactivity states with mental

underdevelopment and stereotypical behavioural states
{e.g. WO 9524194).

30 In addition, they are suitable for the treatment of
endocrine disorders such as hyperprolactinaemia,
furthermore in vasospasms, thrombotic disorders (e.g.
WO 9946245} hypertension and gastrointestinal
disorders.

35 They are furthermore suitable for the treatment of
cardiovascular disorders and also extrapyramidal
symptoms such as described in WO 99/11641 on page 2,
lines 24-30.
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compounds are the compounds mentioned in WO 99/11641 on

page 13, lines 20-26.

15 They can furthermore be employed as intermediates for
the production of further pharmaceutical active

compounds .

The invention relates to the N-{indolecarbonyl)-
20 piperazine derivatives of the formula I and to their
physiologically acceptable acid addition salts. The
invention also relates to the solvates, e.g. hydrates

or alcoholates, of these compounds.

25 The invention accordingly relates to the compounds of
the formula I and a process for the preparation of

compounds of the formula I according to Claim 1.

The process for the preparation of compounds of the

30 formula I according to Claim 1, (lH-indol-5-yl})-(4-
phenethylpiperazin-l-yl)methanone being excluded, is
characterized in that

a) a compound of the formula II

R4 RS

Iz




I nvention also relates to the solvates, e.g. hydrates or alcoh I@Lﬁs 64
t hese conpounds. 25 The invention accordingly relates to the coﬁp Hgﬁ
the formula | and a process for the preparation of conpounds of the
formula | according to Claim1l. The process for the preparation of
conpounds of the 30 fornmula | accordig-to Claim1, (1Hindol-5-yl)-(4
- phenet hyl pi perazi n-1-yl ) met hanone being excluded, is characterized in that
a) a conmpound of the formula Il R4 5 R 11 1 9 JAN 2004 - 6 in which L is
a, "Br, I or a f react nct4o |y, nngf ed nd R4
and R5 havet hd" neanlﬂg |H%|é% ed %ﬁ CJ% ﬂéﬁ, a |Sé%ea%gtbgéfgﬁlgéconpound
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have the nng rn |cated 'n IS reacte a conpound of the
fornmul asV LisCH2aH2e®RIwith a compound of the formula III

T

in which R! has the meaning indicated in Claim 1,

10 or
b) a compound of the formula IV
R‘
RS
N \)
H Y

0

15 in which R? and R® have the meaning indicated in Claim
1,
is reacted with a compound of the formula V

L.-CH,-CH,~R? v
20
in which L is €1, Br, I or a free or Treactive
functiocnally modified OH group, and R! has the meaning
indicated in Claim 1,
25 or

c) if appropriate, one of the radicals R* ., R and/or R5
is converted into another radical R!, R* and/or R® by
cleaving, for example, an OA group with formation of an

30 OH group and/or converting a CHO group into a CN group,
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The invention relates in particular to the compounds of

the formula I according to Claim 1, and to their

physiologically acceptable salts and solvates as

medicaments having 5-HT,;, receptor-antagonistic action.
15

The invention also relates to the compounds of the

formula I, and their enantiomers and diastereomers, and

their salts.

50 The indole ring may also be replaced by an isatin unit.
Isatin is an indole which is substituted by oxo in the

2- and 3- position = indol-2,3-dione.

For all radicals which occur a number of times, such
25 as, for example, A or Hal, it holds true that their

meanings are independent of one another.

The radical A is alkyl and has 1 to 6, preferably 1, 2,
3 or 4, in particular 1 or 2, C atoms. Alkyl is

30 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, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-
ethylpropyl., hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-,

35 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-
ethylbutyl, 1l-ethyl-l-methylpropyl, l-ethyl-2-methyl-
propyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore
trifluoromethyl or pentafluoroethyl.
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4-chl oro-, 2-nethyl-5-chloro-, 2-nethylS-6-chloro-, 3-chloro-4-nethyl-

- 3-chl oro- 5 nmet hyl - or 3- nethyl 4-chl or ophenyl , 2-Dbrono- 3-net hyl -

2- br ono- 4|ﬁﬂ&md§luordm¢me¢pﬁbmmlhyI- 325tﬁxﬁﬁﬂﬁi¢ﬁﬁ¢m¢thY¥Ph%@%¥}-3 br ono

2- met hyl - 4-br br ono- = 4 O
3- br ono- 4- ﬁgt ?%H%%%gié%% 35Inethi/ r%?neth | -4~ 5?%nn rOphen%l
2, 5- d|n|trdbhéhy¢r0255 or 3,4-§ %@¥ﬁoiyﬁﬁéﬁ}PoerﬁFbVépﬁg oropﬁényl

2,3, 4- . enyl -
trl-tert bu?hfﬁﬂenyl ur%%§?g3?§§ﬁfe¢r$g%u%fghﬁf?fg yQZJ%?ﬁég%oﬁ -9
§

4- tr|f|ﬁorometrwa¢nh&qﬁo B t5r of teerenerbtPhgnpheny| 4- bQO%Od?neth9¥pheny|,
2- hydr oxy- 3 f%£§|9r ﬂ??diromgtﬁfyﬁh8h§i 0%>1odophenyl 2-nitro-

4-f 1 uor o- 3 uor onet eng | or o-
4-chl or o- 3- 4rm¢¢h@#xwh@%yl cRLBEShexy -¢-nitrophenyl, 2-methyl-
i gPLﬁ;035t5£¢{{ ; Y'EU?HNLdlﬂEQE?BDS2n1@fophenyl . 4-fluoro-
ri uorone eny - i odo tro; 4- h |, 2,
5 -di me tho&ychhpr?wh%?bbheﬁ@ %13§%ﬁﬁ y? g I¥‘ﬁF]E‘ %Bh%ﬂ%? FEENgEYBeTY

i ?ld'q@tQY% B:@méH@?M%DyI| -fluoro- 3-zhs-od ophesyd~4-bromophenyl,
-Thuoro-3, 5-di oet epny -fluoro,10 4-br.ono
2,5-dif|uor%tg?%f%?%%ﬁ%hgT?été¥LEﬁ?8ﬁﬂ0r0 595%{%£ ﬁymé$hoxyphenyl
g br ono- 6- - et hdxyehenyethoBdyphéoy d; 6- memmmbnﬁnaﬁﬁmethylphenyl or

nethoxy 5; y henyl o triisopropyl phenyl. 15 R is also Het'
IS pre?gg ET Pﬁés%?r%9¥%$h?n9§ or 3-thienyl, 1-, 2- or 3-pyrrolyl,

1-, 2, 4- or 5- |n1dazolyl, 1-, 3-, 4- or 5-pyrazo|y|, 2-, 4- or 5-oxazolyl,
3=, 414 Rl ig also Het'.
Het! is preferably 2- or 3-furyl, 2- or 3-thienyl, 1-,
2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4-
or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or
5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or
20 S5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-,
-4- or -5-yl1, 1,2,4-triazol-1-, -3- or 5-yl, 1- or
S5-tetrazolyl, 1,2,3-oxadiazol-4- cr -5-y1,
1,2,4-oxadiazol-3- or =5-yl, 1,3,4-thiadiazol-2- or
25 -5-yl1, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-
4- or -5-yi, 2-, 3-, 4-, 5- or 6—2H—thiopyranyi, 2-, 3-
or 4-4-H[sic]l-thiopyranyl, 3- or 4-pyridazinyl,
pyrazinyl, 2-, 3-, 4-, 5-, 6- or 7-benzofuryl, 2-, 3-,
4-, 5-, 6- or 7-benzothienyl, 1-, 2-, 3-, 4-, 5-, 6- or
30 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-,.3-, 4-,
5-, 6 or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-

benzoxazolyl, 3-, 4-, 5-, 6- or 7-benzisoxazolyl, 2-,
4-, 5-, 6- or T7-benzthiazolyl, 2-, 4-, 5-, 6- or
7-benzisothiazolyl, 4-, 5-, 6- or 7-benzo-
35 2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or

8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or B8-isoguinolyl,
3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7-

or 8-quinazolinyl.
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R' is preferably H, Hal, A, OA, OH, CN or acyl. R’ is
preferably H.

Preferred compounds of the formula I are those in which
the R'-CH,-CH,-piperazinecarbonyl radical substitutes
the 4-, 5-, 6- or 7-position of the indole ring.

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 following subformulae
Ia to Ii, which correspond to the formula I and in
which the radicals not designated in greater detail
have the meaning indicated in formula I, but in which
in Ia R is phenyl;
in Ib Rr! is phenyl which is wunsubstituted or
monosubstituted by Hal; .
in Ic¢ R is phenyl which is monosubstituted by
Hal, or Het!;

in Id R is phenyl which 1is wunsubstituted or
monosubstituted by Hal, or Het';

in Ie R is phenyl which 1is unsubstituted or

monosubstituted by Hal, or Het?,

at ons,
R4 is

2-. 3-_or
|, 2-, 4-, 5- or 6-pyrimdinyl, furthernore preferably 19 JAl 2004
-triazol-1-, -4- or -5-yl, 1,2,4-triazol-I-, -3- or 5-yl, 1- or
1, 2, 3-oxadi azol -4- cr -5-yl, 1,2,4-oxadiazol-3- or -5-yl,
-t hi adi azol -2- or 25 -5-yl, 1, 2'4l hradiazol 3- or -5-yl,

, 2, 3-thiadiazol -, 4- or -5-yl - or. 6-2H-t.h 2-, 3-
[ 4--4-H ng] - 4§ opyVER | 3pa5F1Eule1y dazPﬁ?l ex aﬁ@\ygg%ﬁ%%l
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R1- CH2- CH2- pi per azi necar bonyl radical substitutes the 4-, 5-, é— m““
7-position of the indole ring. Accordingly, the invention relates in
particular to those conpounds of the_forrmula | in which at |east one 20 of
the radicals nentioned has one of tﬁelﬁréferred meani ngs i ndi cated above.
Some preferred groups;of _ conpounds_can be eﬁprﬁised Qy the foll.ow ng

f

subformul ae 1a toHEF, whit€h @t reiPSAGIFEERe FETHASY ahT i A "%hich the
radi cal s not designated i gygteat efhileh aiils 2nbakett hetedammngmondi-cat ed in
formula I, but in whichinla i.,s phenyl: in lb i s _phenyl ichis -
unsubstituted or 30 mno?ﬁbstﬁlﬁ}{}%ﬂgﬁpiﬁ‘?; e ICPII:%Li s Ehen%l %dgh i s
nonosubstituted by Hal, ebnbatihs 350h8 | doRl itswphenydenthiacdl i s or

unsubstituted or nonosubstituted by |, or Het'; in ;. enyl which
i s unsubstituted or rronoéﬁlggfafffa&?ecr‘%@e%#c’%? e Algggi&lrr%g% - 11
Het' i1s an unsaturated hebsyaenchnd suigursystem which is unsubstituted or
nono- or disubstituted by Hal or A and contains one or two identical or 5
different heteroatons such as nitrogen, oxygen and sulfur; in If Rl is
phenyl whi ¢h T$ un®bbstit dsed pirenyipnogubsh i t s edubyubgkitstedet PT 10 R4,
R5 in each case independe%&h&sﬁ%s%ﬂ%uﬂﬁgiﬁ?.Héﬁfadi gdlr or A Het' is an

| C

unsat ur at ed heterocxclic rrng system i's unsubstituted or nono-

10 R*, R® in each case independently of one another
are H, HAL or A,
Het! is an unsaturated heterocyclic ring

system which is unsubstituted or mono-
or disubstituted by Hal or A and
15 contains one oOr two identical or
different heteroatoms such as nitrogen,

oxygen and sulfur;

in Ig R? is phenyl which is unsubstituted or
20 monosubstituted by Hal, or Het!,
R?, R’ in each case independently of one another
are H, Hal or A,
R® and R® together are also alkylene having 3-5
C atoms
25 Het! is thienyl or furyl which is
unsubstituted or mono- or disubstituted
by Hal or A; .
in Th R! is phenyl which is unsubstituted or

monosubstituted by Hal, or Het!,
30 R? is H, Hal, CN, acyl or A, i
R® is H,

R* and R° together are also alkylene having
3-5 C atoms,

Het’ is thienyl or furyl which is

35 unsubstituted or mono- or disubstituted
by Hal or A;

in Ii R! is phenyl or naphthyl which is
unsubstituted or monosubstituted by Hal



or disubstituted by Hal or A and 15 contains one or two identicalI Prp’) 2004
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phenyl which is unsubstituted or 20 nonosubstituted by Hal, or Het'

, R4,

R5 in each case independently of one another are H, Hal or A) R4 and RS
toget her are al so al kyl ene having 3-5 1L atoms 25 Het' is thi enyl or furyl

which is

unsubstituted or nmono-, or disubstituted by Hal or A inlh Rl is

‘phenyl which is unsubstit®%edi®r + nonosubstituted by Hal, or Hetl, 30 R4 is

H, Hal,

CST, acyl af AA R i, HaR4 @nd £5y1port bercenNd, al so al kyl ene

having 3-5 C atons,. Het' is thienyl or furyl which is 35 unsubstituted or

nono- or

5
disubstit&%ed bfjiﬁL or A, inli Rl is phenyl or naphthyl

whi ch

is unsubstituted of ERRORIbddatind brdaaldo?alAyled@0havikdy 590 or
Het', R4 is H Hal, CN, acyl, Aor CONH2, R5 is H R4 and R5 together are

al so al Ryl ene having 3-5 C2tYMy, Het' is thienyl or furyl which is

unsubsti t ut ed Het! is thienyl or furyl which is unsubstituted
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or mono- or disubstituted by Hal or A,
and in which the indole ring may also be

replaced by an isatin unit.

The compounds of the formula I and also the starting
substances for their preparation are otherwise prepared
by methods known per se, such as are described in the
literature (e.g. in the 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]),
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 claimed
process can also be formed in situ in such a way that
they are not isolated from the reaction mixture, but
immediately reacted further to give the compbunds of
the formula I. On the other hand, it is possible to
carry out the reaction stepwise.

In the compounds of the formulae II.and V, the radical
L is preferably Cl or Br; however, it can also be I, OH
or otherwise preferably a reactive functionally
modified OH group, in particular alkylsulfonyloxy
having 1-6 (e.g. methanesulfonyloxy) or arylsulfonyloxy
having 6-10 C atoms (e.g. benzenesulfonyloxy, »D-
toluenesulfonyloxy, 1l- or 2-naphthalenesulfonyloxy} or
otherwise trichloromethoxy, alkoxy, such as, for
example, methoxy, ethoxy, PYOPOXY or butoxy,
furthermore also phenoxy.



or nono- or disubstituted by Hal or A, and in which the indole lgng ?ﬂﬂ'\‘
- also be replaced by an isatin unit. The conpounds of the fornul é

al so the starting substances for their preparation are otherw se prepared
by met hods known per se, such as are described in the literature (e.g. in
t he standard works such as Houben 15 I, Met hoden der Organi schen Chem e
[ Met hods of Organic Chem stry], Georg Thiene Verlag, Stuttgart; Oganic
Reactions, John Wley & Sons, Inc., New York), nanely under reaction

condi ti ons TekC h caspdiumdenowt anthe stﬁdzarbilfa f d[r tdtm rq:mﬁﬁemé:lmentb@ned. Use
can al so be in this _case of var| Per; Se, but-
not rrentlor‘?ejcz?arjr@re%e Y gFE8FEFDfet aqlﬁrpoqrf §I re tﬁ% i;ér?}t,\?ng subst ances
for the cl aﬂdmﬂbumﬂm(cﬁ’ss:lmarfcaimold)eﬂbr med in situin such a vvay t hat 25

t hey ar e i sola ed fro e t' e, %'g?ﬂ eact ed
further tog‘g:'v% th COIT’[?O d% ot;%'?# 3%}(:% I O%ﬁb?leﬁe an it is
possi bl e t andcarTiFL owre hekmaant i o‘nhst epmkaewmo CIOﬂTanhleld(Somﬂﬁmdsh%f t he
forrrulaell t adikca fera r it can
al so be I, a%%%&>éeot erﬁéeggge era egrgtp ?rr?eﬁt |A§{1a rrfe%lfled H
group, i n frar ttibeu kaovad kdmpa s/ oxy haV| ng 1-6 (e.g. nethanesul fonyl oxy)
or arylsul fonyloxy 35 having 6-10 C atons (e.g. benzenesul f onyl oxy, p-

t ol uenesul f onyl oxy, 1- or 2-napht hal enesul_fon ony) or ot herw se

t ri chl b? omStsox ¥ eagtiieny, c§uchhgs, compouggd ﬁrrp¥ #edhosdL AIRBEEEIHr opoxy
or butoxy, add¢ddieigong a'@cwoxé{ucﬂ 9adAl a%%04]-cno3lv31 Herconpraainds  of

the formul alll can pref]erabl ¥1 1]?blt atl:ned b{ﬁ reac éé\lgoxeog‘@oundsn 0&_1: t he
formul a || liggyature for the alkylation acy amine
However, it is also possible to react the compounds in
the presence of an indifferent solvent. Suitable
15 solvents are, for example, hydrocarbons, such as

benzene, toluene, xylene; ketones such as acetone,

butanone; alcohols such as methanol, ethancl,
isopropanol, N([sic]-butanol; ethers such as
tetrahydrofuran {THF) or dioxane; amides such as
20 dimethylformamide {DMF) or N-methylpyrrolidone;

nitriles such as acetonitrile, and, if appropriate,
also mixtures of these solvents with one another or
mixtures with water. The addition of an acid-binding
agent, for example of an alkali metal or alkaline earth
25 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 organic base such as triethylamine,
dimethylaniline, pyridine or quincline or of an excess
30 of piperazine derivative of the formula II_. can be
favourable. Depending on the conditions used, the
reaction time is between a few minutes and 14 days; the
reaction temperature between approximately 0 and 150°,
normally between 20 and 130°. '
35
In addition, compounds of the formula I can be prepared
by reacting amines of the formula IV with a component
of the formula V comprising the radical R'.



conpounds of the formula Ill. 5 As a rule, the starting substanqeg fl?P?ﬁ
- fornmulae Il and IIl are known; the unknown conpounds of the fornulae

and 11l can easily be prepared anal ogously to the known conpounds. 10 The
reaction of the conpounds Il and Il proceeds according to nethods such as
are known fromthe literature for thetdalkylation or acylation of anines.

" However, it is also possible to react the conmpounds in_ the presence of an
i ndi f f er entAssok vepl e, Stk eSRECEEV Y e FOTPINEN tSora K a PP 1R%dr ©%%r bons,
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al cohol s such "as “net hanol , ethanol, isopropanol, N sic]-butanol; ethers -
such as tetrahydrofuran (THF) or di oxane; am des such as 20

di met hyl f orarepd gle 6 PVEheOE MmNV b ELlhe@Nean Rie rddresested fsto
acetonitrile, and, if appropriate, . .also g%ﬁiures.of these solvepts with
one anoPherthft FPRE&AEE chl‘%afagfi?t?ﬁél ti 8730 oA adidbi ntithg

agent, for wxapheaeftian,al kalitapekal aeidal katé nehead hwhichetai ehddr oxi de,
car bonate or, bi carbonate or_anot he sal t. .of weak .aci f. th ali or

al kal i ne edEINRBAL eFSFggpﬁgéF[ﬁﬁ%E%Tu “?o&ﬁﬂ%ﬁﬁh%%|%?§§$ or the
addi ti on ofcan lo¢ ganked, baseg .sunllfasrici athgdl ahydecohadiimetadyd &ni suak,
pyridine or_ quinaglin r..Qf . @XCESsSs ' azl.ng degy L ve: .. of the
formula Il &an &S %&%&%§b|%elﬁe6§§dF gr%%rggg%goégggﬂoﬁé#%§%%¥f%%e
reacti b tiamids beuskenas f ewtiophesphowtid4 dgyd; t e tiiact pehd,

t enper at ur &, bef yeen 3pp 9X'£]Eﬁ‘iitgl§\i}r%x@do icNQLTRld Y bstueenc2Piand 130.

35 I n addition, conpounds o rnmula T can be prepared by reacting

ami nes of tdeighatida | Vawichcaiconporralinhathe: f or AHFARIConprPSing t he

radi cal Rl.peterocyclic mono- or polybasic carboxylic, sulfonic or

sulfuric acids, such as formic acid, acetic acid,
15 propionic acid, pivalic acid, diethylacetic acid,
malonic acid, succinic acid, pimelic acid, fumaric
acid, maleic acid, lactic acid, tartaric acid, malic
acid, benzoic acid, salicylic acid, 2-phenylpropionic
acid, citric acid, gluconic acid, ascorbic acid,
20 nicotinic acid, isonicotinic acid, methane- or
ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxy-
ethanesulfonic acid, benzenesulfonic acid, p-toluene-
sulfonic acid, naphthalenemono- and -disulfonic acids
and laurylsulfuric acid.
25 _
The free bases of the formula I can, if desired, be
liberated 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
30 present in the molecule.- In those cases where the
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

35 form of primary, secondary or tertiary amines.

The invention furthermore relates to the medicaments
according to the invention having 5-HT;y, receptor-

antagonistic action for the treatment of psychoses,
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S, Sa formation can

active compounds.

In this case, the medicaments can be brought into a
suitable dose form together with at least one solid,
liquid and/or semiligquid vehicle or excipient and, if
appropriate, in combination with one or more further

active compounds.

The invention furthermore relates to the use of the
compounds according to the invention and/or of their
physiologically acceptable salts and solvates for the
production of a medicament having 5-HT;y receptor-

antagonistic action.

The invention also relates to the use of the compounds
according to the invention and/or of- their
physiologically acceptable salts and solvates for the
production of a medicament having 5-HT;a receptor-
antagonistic action for the treatment of psychoses,
schizophrenia, depression, neurological disorders,
memory disorders, Parkinson's disease, amyotrophic
lateral sclerosis, Alzheimer's disease, Huntington's
disease, eating disorders such as bulimia, nervous
anorexia, premenstrual syndrome and/or for positively
affecting compulsive behaviour (obsessive-compulsive
disorder, OCD}. '

e achieved
by treat mentelidhes basdg orSuxaipteneseangr.e if k@APpremriateydrokiges,
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enteral administration, solutions, preferably oily or
aqueous solutions, furthermore suspensions, emulsions
or implants, are used for parenteral administration,
and ointments, creams or powders are used for topical
application. The novel compounds can also be
lyophilized and the lyophilisates obtained used, for

example, for the production of injection preparations.

The preparations indicated can be sterilized and/or can
contain excipients such as lubricants, preservatives,
stabilizers and/or wetting agents, emulsifiers, salts
for affecting the osmotic pressure, buffer substances,
colourants, flavourings and/or aromatizers. They can,
if desired, also contain one or more further active

compounids, e.g. one or more vitamins.

In this case, the substances according to the invention
are as a rule administered in analogy to known
preparations, preferably in doses between approximately
0.1 and 500 mg, in particular between 5 and 300 mg, per
dose unit. The daily dose 1is preferably between
approximately 0.01 and 250 mg/kg, in particular between
0.02 and 100 mg/kg, of body weight. '

In this case, the substances according to the invention
as a rule are preferably administered in doses of
between approximately 1 and 500 mg, in particular
between 5 and 100 mg per dose unit. The daily dose is



30 antagonistic action for the treatnent of psychoses, schi zophT gnié,q:;l 2004
depression, neurol ogical disorders, nenory disorders, Parkinson s disease,
anyotrophic lateral sclerosis, Alzheiner's disease, Huntington's disease,
eating disorders such as bulima, neer_zs 35 anorexia, prenenstrual
~syndrone and/or for positively affectthg conpul sive behavi our

(obsessi ve-conpul sj ve _disorder, OCD), 1 9.JA 04 -.1 The

phar maceut iE‘égP‘;p'?%l%Yahe&W?eElarP%r%)ﬁW%E@ﬁyay ‘%%'ed'i‘rc\,%nglqt I uREn and
veterinary pedjCiweighui.t althe epeiidn csulkisncefonr eeaclyanintendedor gani ¢
substances whjch are suitable for enteral ée.%. & alg f’arxc? ]p%r epgral
adnmi ni st r atPIN BTt GFPERASap HMEYSTon Fhd®td SHEtSr SHct TR YR T he Rovel
conmpounds, égampXanpba waher, ef\fdgeicabl ebi |the besrgtifi cohobspound

pol yet hyl ene cols, elatin, carbohydra uch t arch,
nmagnesi ém s‘?‘B&iéi’%‘,i'taﬂrg Eﬁﬁ §e4 T ol &N jewfg‘g.ah?h 1%9%%%#(:%%‘%3 lets,
coat ed tableéaslthapsses, onyrilps, disgspeosi dis dhoes andsysposi t 6fies are

used for en%rﬁ{ﬁisgggk%ﬁtragﬂpghesoé% ONSn PLEfRN ably s Ohnh¥eQk i cagUeoUs
sol utions, TUrthernore suSpensi ons, enulsions or inplants, are used for
parenteral eombhnatiani end Eevendtet nefrehhs, rarddmlar pdiwe¥desr Eused for

topical  anplicatione Thecdays! eopawids cabe! stalienikyeabibhzedsand the

| yophi | i sat es” obt ai ned use éxanpl e, for the production of injection
pr epar &0i orerePerTAd. preparations indi cated can be sterilized and/or can
contain excipients such as |ubricants, preservatives, stabilizers and/or
wetting agents, enmulsifiers, salts for affecting the .osm)t'c.grg sure,

buf fer subshBA¥esandched@vantast! f FEUBEFARYESEnGF S HIETSrs" They can,
25 if desired, tabsexaaplaisn belewyr "tustdnatheroricihyeup” means: if

necessary, the solvent is removed, if necessary, water
15 is added, if necessary, the mixture is adjusted,
depending on the constitution of the final product, to
a pH of between 2 and 10 and extracted with ethyl
acetate or dichloromethane, the organic phase 1is
separated off, dried over sodium sulfate, filtered and
20 concentrated, and the residue is purified by

chromatography on silica gel and/or by crystallization.
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30 preparations, preferably in doses between approximately 0.1 and 500 ny,
in particular between 5 and 300 ng, per dose unit. The daily dose is
preferably between approximately 0.-0OL1&nd 250 ng/ kg, in particular between
“0.02 and 100 ng/ kg, of body weight. 35 In this case, the substances

accordi ng tBxanpde Adention as a rule are preferably administered in doses
of between approximtely 1 and 500 ng, in particular between 5 and 100 ny
per dose unit. The daily dose is 1 9 JAI 2004 - 17 preferably between

appr oxi mat éneeetion A apFi@PTIsigodgt wer Gl TRFERSSESTi ¢ dose for each
i ntended &aztdrﬁé‘élf d?ﬁ@“%rt@é’\ei@r hofidgalrli 239 t $n Ofi cka@lolis, bl Pfer exanpl e
on the efficacy of the specific conpound 5 enployed, on the , _body
wei ght , Sgerf@ral haregenate h%aF‘FﬂFrgER,geéanHe 1§ S nues it tfﬁ %ﬁ'fg route

of adm ni s{g afd®D. [chF he T&xC it 18k T ke r epfaipEeiad | tal 2.60nd nafi on and
severity of the particuy

ar disorder to which t t her apy lie O al
adni ni st r atieAr §eLd 167 pF eLBglf@ﬁ! RBGEe %d”’o@?og\l,ﬁ inl O[afgrﬁcggjgtfh?rz%l are
i ndi cat ed IHhhﬁer : anfhesrtaiferedehswdescudtedmr gboweki Mpheupbehbans: |if
necessary, the solvent is re ed, if cessary, r.15.1s e | f
necessary, %%etﬁfﬁ Lﬁees‘i‘%p%(bﬁi%%t &f b%gﬁgﬁdia%lgé/o%ﬁﬁgegon%%i lgggr%oﬁa of the
final popodusdmodenatee prhidh betnesing addmdOclnvateriadved .with et hyl
acetate or dichlpor n rgani e, ks e i I ed over
sodi um sul f(gt]é,mfi ??2%2% %r?gb%glsg&ﬂ%en@d;?%%, Ogng ?hgﬁ{ Z%%%%% (gﬂri fied
by [*Hlketanserin, 100 pl of a solution of the test

compound (concentration in the range from 107 to 107*°
mol per litre) are added to the incubation tubes and
15 made up to 1 ml with buffer. The tubes are incubated
for 15 minutes at 37°C. After termination of the
incubation by immersing the tubes in an ice bath, the
cooled suspension is filtered through a glass filter in
vacuo. The filters are washed 3 X with 5 ml of cold
20 buffer and then transferred to scintillation tubes. The
filters are analysed by means of liquid scintillation
spectrometry in 8 ml of Triton X scintillator fluid.

Example 1
25 )
A solution of 2.0 g of 4-carboxyindole and 8.1 g of 2-
chloro-1l-methylpyridinium iodide in 60 -ml of
N-methylpyrrolidone (NMP) is treated with a solution of
2.36 g of 4-phenethylpiperazine and 8.2 g of ethyldi-
30 isopropylamine (EDIPA) in 20 ml of NMP and subsequently
stirred at room temperature for 3 hours. The mixture is
worked up in the customary manner and the crude product
is obtained. This is dissolved in acetone and the
hydrochloride is precipitated using aqueous
35 hydrochloric acid. After drying, 4.59 g of (1lH-indol-4-
vl) - (4-phenethylpiperazin-1l-yl)methanone, hydrochloride

is obtained.



chromat ography on silica gel and/or by crystallization. 1 9 JAN %QQﬁﬁ mﬁ
Exanpl e Al Preparation of a.suspension of 5-HT2A receptors: Front gg
cortex is honogenized in ice-cold buffer. 5 The honpbgenate is centrifuged
for 10 mnutes at 4C and 50,000X [sic]. The pellet is resuspended in 2.5
m of ice-cold tris buffer, nade uplﬁnrh 10 ml of additional buffer and
centrifuged as describep above The pellet 1is then resuspended in buffer
and diluted to give a ({0 hpﬁuﬁenate whi ch contains 60 ng of material/m.

. , 00 of a 5 nMsolution of [3H] ketanserin, 100
.1 of a solution of/th¢ teilrjd$ concentration in the range from -
10-5 to 10-10 m)IIitre are wudde ® the incubation tubes and 15 nade
up to 1 m wth bulfer/ TFhe tubes aré bated for 15 m nutes at 37C
After termnation of theif i ncubation by /ﬁner5|ng the tubes in an ice bath,
the cool ed suspensionNis filtered through a glass filter in vacuo. The
filters are washed 3 xfwith 5 M of cold 20, mfbper28hd3Phen transferred to
scintillation tubes. The filters are analysed by nmeans of liquid
scintillation spectronetry in 8 m of Triton X scintillator fluid. Exanple
1 25 A sotnéi 66106w2n6 gombodndar beeyiohdelioeghdrga logprwsl -
chl oro-1-nmet hyl pyridiniumiodide in 60-m of Nme thylpyrro 1 i done (NWP)
is treated with a solution of 2.36 g of 4-phenethyl pi perazine and 8.2 g of
ethyl ¢i 30LHsbpdopykawine [¢EDAPA) uorophengthyl NP emk sibsequent |y
stirred atnéﬁgghgﬁgggrahyagoggﬁo§lggur§t plheggxture is worked up in the

custonar nner crude_ product _is obtained. This is dissolved in
acet one ahliHthpdol-4-yl)-[4-(thiophen-2- ylethyl)piperazin-1-

yl]lmethanone,
(1H-indol-4-y1)-[4-{5-chlorothiophen-2- ylethyl)piperazin-1-

10 vyllmethanone,
(1H-indol-4-yl)-[4-(thiophen-3-ylethyl}piperazin-1-
yllmethanone,

(1H-indol-4-yl)-[(4-{2,5-dichlorothiophen-3-
ylethyl)piperazin-i-yl]lmethanone, hydrochloride, m.p. 166-
15 168°9;

(1H-indol-5-y1)-[4-(4-fluorophenethyl)piperazin-1-
v1imethanone,
(1H-indol-5-vy1)-[4-{thiophen-2-ylethyl)piperazin-1-

20 vllmethanone,
(1H-indol-5-y1l)-[4-(5-chlorothiophen-2-ylethyl)piperazin-1-
yl]methanone,
{1H-indol-5-yl)-[4-{thiophen-3-ylechyl)piperazin-21-
v1]lmethanone, _

25 (1H-indol-5-y1)-[4-(2,5-dichlorothiophen-3- -
viethyl)piperazin-1-yl]methanone,
{(3~-formyl-1K-indol-5-yl)-(4-(4-
fluorophenethyl)piperazin-l-yl]lmethanone,
hydrochloride, m.p. 240.9°;

30
(1H-indol-6-yl} - [4-phenethylpiperazin-1l-yl)methanone,
(1H-indol-6-y1)~[4-(4-fluorophenethyl)piperazin-1-
vl]lmethanone, hydrochloride, m.p. 284.0-284.4°;



hydrochl oride is precipitated usi ng aqueous 35 hydrochloric a0|qt%AgAqﬁzmM

drying, 4.59 g of (1Hindol-4- yl)-(4-phenethyl pi perazin-1-yl)nmethanone
hydrochloride is obtained. 1 9 JAS 2004 - 19 , mp. 289.3. The foll ow ng
conpounds are obtai ned anal ogously 5 )
(1Hindol -4-yl)-[4-(4-fluorophenet hyE§ptperazi n-1- yl]net hanone,

hydrochl oride, mp. 2500; (1Hindol-4-y hi ophen- 2-

yl et hyl ) pilgeriariol 16 - yl]mééhahbm@ph@anzrryd@tiw(khglqezpa(@-rtﬂ or ot hi ophen- 2-

| et hyl ) pj o,
)(llH- i %délo 1@%%{;}1& ?hl O%{%%ﬁ@é*ﬂ@??ﬂ@ B é2r0a42|2n 210-5 yFli | et hanone, -
(1H i ndol ¢4H4indeU=§ 2vE) dl éhi 5r§¥1ﬁip§9ﬁgh98’ 2-ylethyl)piperazin-1-

yl et hyl )%@%ﬁ%ﬁw ]ﬁ&?é@ﬁmerlh&drﬁcw onisde o Mgy sk66- 15 168;

1H i ndol | uor ophenet hy | perazin-1- yl]nethanone

H i hidol (1FH~indg U= tHi bphénithpﬁbﬁyrspw@t&wlﬁmeﬁ%ﬂﬂ}hﬁ hanone,

1

1FL|ndollg % h%ﬁo @- chl or ot hi ophen- 2- erthyI)plperaZ|n 1- yl] et hanone,
1H i ndol*- |ophen 3- Ieth pi per.az yl ] met hanone, 25

1 ﬁﬁe

I
I
1

H- i ndol 13{'yllf)dc}?34‘ zﬂs di€nKdr t‘ﬁi’-s roghiop Cns
ethyl) p@ﬁg@paﬂmt@ DoDPec hanbAE MY hydFobhdel iGey! . o4- @40

uor ophen erazin-1 nmet hanone, hydrochloride, mp. 240.9; 30
H i ndol2%-31 ) - [ 4- phenethylplpera2|n I-yl)nethanone
10 (3-formyl- (1H-indol-6-y1)-[4-(4

fluorophenethyl)piperazin-1l-yl]methanone,
(3-cyano-1H-indol-6-yl)-[4-(4-
fluorophenethyl)piperazin-1l-~yl]methanone,
hydrochloride, m.p. 280°;

(
(
(
(
(
y
f
(

15
(1H-indol-7-yl) - (4-phenethylpiperazin-1l-yl)methanone,
hydrochloride, m.p. 221°;
(1H-indol-7-yl)-[4-{4-fluorophenethyl}piperazin-1-
yilmethanone, hydrochloride, m.p. 274°;

20 (i1H-indol-7-yl)-[4-(thiophen-2-ylethyl)piperazin-1-
y1l]methanone,
(1H-indol-7-yl)-[4~(5-chlorothiophen-2-ylethyl)piperazin-1-
vllmethanone, hydrochloride, m.p. 251.0-252.5°;
(1H-indol-7-yl)-[4- (thiophen-3-ylethyl)piperazin-1-

25 yllmethanone,
(1H-indol-7-y1)-[4-(2,5-dichlorothiophen-3-
ylethyl)piperazin-1l-yl]lmethanone,
(3~-formyl-1H-indol-7-yl)-[4-(4-
fluorophenethyl)piperazin-l-yl]lmethanone,

30 hydrochloride, m.p. 287°; - -
(3-cyano-1H-indol-7-~yl)-[4-(4-
fluorophenethyl)piperazin-l-yllmethanone,
hydrochloride, m.p. >300°;

35 (2,3-dimethyl-1H-indol-7-yl)-{4-phenethylpiperazin-1l-
vl)methanone,
(2,3-dimethyl-1H-indol-7-yl)-[4-{4-
fluorophenethyl)piperazin-l-yl]lmethanone, 86.5-89°%;



(1Hindol -6-yl)-[4-(4-fluorophenet hyl) pi perazin-1- yl]nmethanone,{ § JAN 2004
hydrochl oride, mp. 284.0-284.4; 1 9 JAIN 2004 - 20

(1H i ndol - 6-yl)-[4-(thi ophen-2-yl ethyl)pi perazi n-1- yl)methanone,
hydrochloride, m p. 204. 2-205. 70;

(1Hi ndol -6-yl)-[ 4- (5 chl or ot hi ophen- %lyrethyl)piperazin 1- yl] met hanone,
hydr ochl or |

(1H i ndol - %2 5?["5 tf }”l gﬁehné%rzt H)]/I )ol pertgﬁor?hlen y%"] met hanone,
(1FLindoIyiqﬂbylypiéhszhmhloyblmeopheona-

yl et hyl) pi y4 h n hydr, o L 0; 10 )
(3-fornyl ﬁ’l—f t%yi n?ﬁ gnﬁﬂf ?I %'dL gﬁ net %ﬁl)ogogcel} azi eﬁ%l ] met hanone,
(3-cyano- 1}¥¢¢h&ﬂ¥ﬁhg¢$a¢ﬂn(ﬂ—y1]metb@henethyI)p|pera2|n | -yl ] met hanone,
hydr ochl or N ;4 45 Al

(1H i ndol 17?% )@%ﬁg%@gejf%y%%?%er%zy%-)l -yl m:?t none ;3 hydrochl ori de, m p.
ﬁZé; (ﬁr+iy&hﬂhﬁmypypéma(ﬁn#luplbmﬁEhenbyé)p|pera2|n 1- yl] et hanone,
ydrochl or - _

(1H i ndol e%d% )J?[rﬁ i}g. op en- I et %yl) rg|4per a25| r?lf-hlciﬁc’th%oap}oenne
(1H—indoI-3—&19t¢ﬂlXEﬂR®¢@$bmhlophbmthyhenhyl)p|pera2|n 1- yl] et hanone,

hydrochl oride, mp. 251.0-252.5;

1H i ndol - 7-vyl 4- (t hi ophen-3-yl et hyl) pi perazi n-| 25 | ] met hanone,
UL 1 Aol - (a1 38 {9 {ot Tt an o B PR epRsR a3 v 1) T (a0 V]

yl et hyl) pigpesraziriy 1pypdret hanonel ) mé8hhaeak, - 1hyvirdehldrylde, [ 4m( 4-

fl uoropherbeétg]_ydg_})g Perazi n- 1-yl ] met hanone, 30 hydrochloride, mp. 287, - --
{6,7,8,9-tetrahydro-SH-carbazol-3-y1)-[4-(4-
fluorcphenethyl)piperazin-1l-yl]lmethanone,

15 {(6,7,8,9-tetrahydro-SH-carbazol-3-y1)-[4-{thiophen-2-
ylethyl)piperazin-1-yl]methanone,
(6,7,8,9-tetrahydro—5charbazol-3—ylJ—[4—{5—
chlorothiophen-2-ylethyl)piperazin-1-yl]lmethanone,
{6,7,8,9-tetrahydro-5H-carbazol-3-yl)-[4- (thiophen-3-

20 ylethyl)piperazin-1l-yl]lmethanone,
{(6,7.,8,9-tetrahydro-5H-carbazol-3-yv1)-[4-(2,5-
dichlorothiopnen-3-ylethyl)piperazin-1l-yl]lmethanone,

(3-formyl-1H-indol-6-y1l)-[4~ (4~

25 filuorophenethyl)piperazin-l-yllmethanone,
hydrochloride, m.p. 279.3°%;
(1H-indol-6-yl)-[4-{5-chlorothiophen-2-ylethyl)piperazin-1-
v1l]methanone,
hydrochloride, m.p. 257.5-259.0°;

30 (1H-indol-4-yl)-[4-(5-chlorothiophen-2-ylethyl)piperazin-1-
yv1llmethanone,
hydrochloride, m.p. 266-267°;
(3-cyano~1H-indol-5-y1)-{4-(4-
fluorophenethyl)piperazin-l-yl]lmethanone,

35 hydrochloride, m.p. 210°;
(3-cyano-1H-indol-7-y1l)-[4- {naphth-2-ylethyl)piperazin-
l-yllmethanone,
hydrochloride, m.p. 284.0-285.5°;



(3-cyano-|I Hindol -7-yl)-[4-(4- fluorophenethyl)piperazin-I|-yl]neia

hydr ochl ori de, mp. >300; 35 fg JRREZ004
(2, 3-di net hyl -1 Hi ndol - 7-yl ) - (4- phenet hyl pi perazi n-1- yl) net hanone, (2,
3--dinethyl-1Hindol -7-yl) - [4- (4-

quorophenethyI)piperazin 1 yl ] met hanode; 86.5-89; 1 9 JAN 2004 - 21
(2,3-dinethyl-1Hindol -7-yl)-[4- (thlophen 2-
erthyI)pl@mﬂxﬁﬂﬁﬂl@Hq¢@@haﬁﬁhb (4-

§fé§h3:;§|pera2|rlfﬁ&#ﬁyfr%ggeiézié ¢bi, o5 pkhinaphens,2-

(2, 3-di rrethtrgdr—qql{llf-?ﬂdiev G- [&%t%r%%ﬁeﬁ 3-

erthyI)p| erazidstrylq MLQ _[4-(o-
(2, 3- dlnetﬁyf§%i+|ndol -[4- %2[5 di chl or ot hi ophen-

3-yl ethyl )f@umeﬁca%mmt@brl) )rmmbn 3ovllmethanone,

(6,7, 8, O bgieapethiy Stk cah bazod 13=743 - (% |
phenethylplpera2|n I-y ) et hanaone, hydrochlorlde mp. 235-237;
(6, 7, 8, 9- tBrCARRR OB bakor £ 5= {45 (£ (4-
12 |6U$r gpge equ@t'o)ﬂhd?ﬁa" t&%*ln)‘gibrp’jgﬂﬂﬁggfg ] Iin?%ﬁanﬁne 2

car bazo yly: i ophen-
yl et hyl) pi
(ﬁi7,ﬁog teﬁeahydﬂﬂnﬁkhnﬁm{Eﬂ{ﬂn&byt? *?}€5ﬁ— 4-fluorophenethyl) -
chl or ot hi gphen- er yl ) met hanone,
(6,7,8,9- Pg a%&ro%SQKG%th%éﬁ%ngl) [4 (t hi ophen-3 20
yIethyl)phw@mmphiqr%ermmhandﬁﬁ 281
(6,7,8,9-tatr )azZ.0) Ty 44 (2,5-
dlchlorothlop en- 3- }F rﬁﬁﬁ)plperam & { ] met hanone,
(3-f or my FLHPTeEbenas Y Bigeragina-v] I nethanone,
EauohppheﬁgkmﬁHHydyﬁaygmg1myl|ﬂﬁigugumn4°hydrochlor|de mp. 279.3;

H i ndol g yly)an[o4 l(.FI5—1crHo().l.r Q7t lo)ph[etp— 25 £h¥o?_glgp£1a2| 1

ylethyl)piperazin-1-yl]methanone,
hydrochloride, m.p. 301.5-303.0°;
(3-cyano-1H-indol-7-vy1l) - (4-phenethyipiperazin-1-

20 vi]lmethanone,
methanesulfonated [sic], m.p. 294.7-297.0°;
(3-cyano-1H-indel-7-y1)-[{4-(2,4-difluorophenethy.) -
piperazin-l-yllmethanone,
hydrochloride, m.p. 295.6-297.0°;

25 7-{—4—[2—[4—fluorophenyl)ethyl)piperazin—l—carbpnyl]-
1H-indole-2,3-dione.

The following examples relate to pharmaceutical
preparations:
30 - -
Example A: Injection wvials
A solution of 100 g of an active compound of the
formula I and 5 g of disodium hydrogen phosphate in 3 1
of double-distilled water is adjusted to pH 6.5 using
35 2 n [sic] hydrochloric acid, sterile-filtered, filled
into 1injection wvials, lyophilized and aseptically
sealed. Each injection wvial contains 5 mg of active

compound.



yl ] met hanone, hydrochloride, mp. 257.5-259.0; 30 04
(1Hi ndol -4-yl)-[4-(5-chl orot hi ophen-2-yl et hyl ) pi perazi n- 1- yI]AE% éﬂ%@g
hydrochl ori de, mp. 266-267; (3-cyano-|IHindol-5-yl)-(4-(4-

f | uor ophenet hyl ) pi perazi n- I-yl]nethanone 35 hydrochl oride, mp. 210;
(3-cyano- | Hindol -- 7-yl ) - [ 4- (napht h-2-98 et hyl ) pi per azi n- 1-yl ] et hanone,
hydr ochl ori de, g 284.0-285.5; .1 9 JAN 2004 - 22

(3- cyano- 1HEF ?Wéﬂ 4Byl§“?3°fﬁt°FFﬁBrophenethyI)p|pera2|n | -yl ] met hanone,

hydrochl origlemi Rt Pre284. 30285.8% arf 3aceyaBOchbhipord@ -<F Ythe - £bémufd S5

gb.
f I uor ophenet hyl erazin | ] met hapone, drochlorid 213-215. 5;
(3- cyagoju¥| 8%&4% )Wfﬁé é&QWQKﬁ pREHEt éﬁb@rﬁ?ﬁwﬁ@@h]%n?ﬁanone

hydrocmtﬂlé&to£1but2é2 SIEM%e&DlﬁBOamde&ykﬁmalalHonﬂﬂtJ ybdl- [4-
60 ob3S" PSS Riblop Fule” S84 Pad o] HIEHIBE S N QR P

quorophenethyI)plpera2|n 1-yl ] met hanone, 15 net hanesul fonate, mp.

212.5-214; g-gy 7-yl)-[4-(5-chl orot hi ophen- 2-
erthyI)piﬁ?&a n- I-yI ?ﬁgéone hydrochl ori de, mp. 301.5-303.0;

(3-cyano- 1R i adbht¥op| i zplpémmdmylfppperlazg nefl- ap0 adyines haﬂmneund
met hanesul fonatfd [&Ghui1d" B, P48’ £9¢:0Nan,posx2 H,0, 28.48 g of
10 NaHPOysx1l2 H;0 and 0.1 g of benzalkoénium chloride in

940 ml of deuble-distilled water. It is 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.

15 Example D: Ointment
500 mg of an active compound of the formula I are mixed
with 99.5 ¢ of petroleum jelly = under aseptic
conditions.

20 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
tachand 0.1 kg of magnesium stearate is compressed in
a customary manner to give tablets such that each

25 tablet contains 10 mg of active compound.

Example F: Coated tablets
Analogously to Example E, tablets are pressed and are
then coated in a customary manner with a ccating of

30 sucrose, potato starch, tale, tragacanth and colorant.

Example G: Capsules

2 kg of active compound of the formula I are filled

into hard gelatin capsules in a customary manner such
35 that each capsule contains 20 mg of the active

compound.



(3-cyano-1Hindol -7-yl)-[4-(2, 4-di fl uor ophenet hyy) - 19 JAN 2004
pi per azi n- 1-yl ] met hanone, hydrochl oride, mp. 295.6-297.0; 25

7-(-4-[2-(4-fluorophenyl)ethyl)pi perazin-I|-carbonyl]- 1H i ndol e-2, 3-di one.
The foll ow ng exanples relate to phar geutical preparations: 30 Exanple

A Injection vials A solution of 100 g<of an active conmpound of the
‘formula | and qﬁa% di_sodi n1hydrogen phosphate in 3 1 of

doubl e- dlstFFFEB dr ®Fsted to pH 6.5 using 35 2 n [sic]

hydr ochl ori g aa&dtlshebfl&-&@IbéradtﬂvdIqﬂhpouﬁd)oﬁuuhﬁlfmrmmbésl

| yophi l'i zed,and asept. al.e ch.dnjec vi al tains 5 ng of
active conﬁBugg 1 %5 ?%H%§§b§35ti§ EE§ ﬂ é ug%%%fi%ﬁggs A m xture of
20 g of an ampbméesOWﬂquﬁldﬁzﬁﬁeuhdhnubsentmcsdqndmtwwm$ dfd g of soya
Iecithl and b dJd oul |l oned to
cool . Ea?ﬁgéupb:%s}lci ors;%gé% a%tr?tsC (?I%%LH]T% acﬁ%el%n%%urﬁ%%ganpl e C
Sol uti on A sckdwvieorompoprgpared from 1l g of an active conpound of the
formula 1, 9.38 g of NaH2ZPO4x2 H2O, 26.48 g of 10 NaH2POx12 H2O and 0.1 ¢
of benzal konium chloride in 940 m of double-distilled water. It is
adjusted to pH 6.8, nade up to 1 1 and sterilized by irradiation. This
solution can be used in the formof eye drops. 15 Exanple D. Q ntnent 500
ng of an active conpound of the fornula | are mxed wth 99.5 g of
petroleumjelly under aseptic conditions.



20 Exanple E: Tablets A mxture of 1 kg of active conpound of thg %g%ﬂim];}
I, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc an . g of
magnesi um stearate is conpressed in a custonmary manner to give tablets
such that each 25 tablet contains 10 ng of active conpound. Exanple F:
Coated tablets - Analogously to Exanple E, tablets are pressed and are
then coated in a customary manner wth2&-coating of 30 sucrose, potato
starch, tale, tragacanth and col orant. Exanple G Capsules 2 kg of active
conmpound of the forrmula.l are filled into hard gelatin capsules in a .
customary manner such 35 that eﬁgj]; cagale contains 20 ng of the active -
compound. 1 9 JAN 2004 - 24 Exanprat APB%l es A solution of 1 kg of

" active conmpound of the fornmula | in 60 1 of double-distilled water is

filled int aw Igh under aseptic conditions and 5

aseptical | a'sea e .&@gciag%g%ﬁlné@%c}nt ains 10 ng of active conpound. 1 9
JAN 2004 -25 Patent Clains 1. Conpounds of the formula |l | in which R is a
phenyl or naphthyl radical, ea p of which is unsubstituted or substituted
by R2 and/or R3, or Het', R2 altd R3m@re each, independeptly of one another,

Hal , A, OA, OH or CN,

in which

R’ is a phenyl or naphthyl radical, each of which is unsubstituted
or substituted by R? and/or R?,
or Het',

R? and R® are each, independently of one another, Hal, A, OA, OH or
CN,

R* is H, CN, acyl, Hal, A, OA, OH, CONH,, CONHA or CONA;,

R® is H,

R* and R® together are alternatively alkylene having 3-5 carbon atoms,

Het' is a monocyclic or bicyclic, unsaturated heterocyclic ring sys-
tem which is unsubstituted or monosubstituted or disubsti-
tuted by Hal, A, OA or OH and which contains one, two or
three identical or different heteroatoms, such as nitrogen,
oxygen and sulfur,

A is alkyl having 1-6 carbon atoms,

Hal is F, Cl, Bror |,

and where the indole ring may also be replaced by an isatin unit,

and physiologically acceptable salts and solvates thereof,

where (1H-indol-5-y)(4-phenethylpiperazin-1-yl)methanone and 1-((5-

Methoxy-1H-indol-7-yl)-carbonyl)-4-(2-phenethyl)-piperazin are

excluded.

2. Compounds of the formula | selected from a group consisting of:



R4 is H CN acyl, Hal, A OA OH CONH2, CONHA or CONA2, R5 isli§ J&RN 2004
R5 together are alternatively al kylene having 3-5 carbon atons, Het' is a
nonocyclic or bicyclic, unsaturated heterocyclic ring sys- temwhich is
unsubstituted or nonosubstituted or disubsti- tuted by Hal, A OA or OH and
whi ch contains one, two or three identdécal or different heteroatons, such
as nitrogen, oxygen and sulfur, Ais alkyl having 1-6 carbon atons, Hal

is F, d, Br or and et i le ring ma | so be.replaced by an
satinounit, dAHGRYSRGT BT o e R e ier AT A bs ¢ hor eof
where (1 H-i ndg,h-ﬁﬁ?)ﬁb%l%4- phenet hyl pi perazi n-1-yl ) met hanone and 1-((5-

~ Methoxy-1 Hin o?- -yl')y:carbonyl)-4-(2-phenet hyl)-pi perazin are excl uded.
2. Conpounds of(b} {Bafminocdraohyisth-end @ -ih@nidafl gsrophensthyl)pipengzinft-yll- 9 JAN
2004 -26 (a) (3- ct\{]ano- 1H i ndol - 7-yl ) [ 4-(4-fl uorophenet hyl) pi perazin-1-yl]-
- met hanone, (b) M8WdAPABcar bonyl -1

H i ndol - 7-yl) [ 4, I | Q-1 - e, and the
physi ol ogi cal | ;‘/angf:tp%p#%sz(g@gﬁlﬁggg%%tgglﬁ\%ltgsa]r}dﬁéedrl\é%t%,gtt@.g{ég]r@'ocess for the
preparation of conmpounds of the fornmula | according to Caim1l or 2, where
(1H i ndol - 5-yl )f£qg phenet hyl pi perazin-1-yl)- met hanone and ,

1- (( 5- Met héxy- Horasmiartog preraiatien ¢f sompepngsohtha{armula| gesiding to e

excl uded, char [ [ - _E( )| nla 11 11 0 in
which L is O %g‘t?‘ﬁ I1~°t§fz,g€hérr§3t1g@hgggm@w%%&%‘%&[@r@di fied OH
group, and R4 amethRRone ands!-((GtiMethbxynl Mlimdoh7Lyl)icarb@ait-44d2 whemethytenpound

of the fornmula |1l . . )
piperazin are excluded, characterised in that

a) acompound of the formula Il

R4 RS

Irz
-

O
inwhich L is Cl, Br, | or a free or reactively functionally modified OH

group,
and R* and R® are as defined in Claim 1,

is reacted with a compound of the formula 1l

HNON/\/ a i

in which R' is as defined in Claim 1,

or



[1l in which RL is as defined in daiml1l, /'"N-\, RL or 1 9 JAN %0§4 f‘ﬁ%ﬂ@
a conpound of the formula IVIV O in which R4 and R5 are as defin djﬁ'
Claim1, is reacted with a conmpound of the formula V L-CH2-CH2-R V in
which L is d, Br, | or a free or reactively functionally nodified OH
group, and R is as defined in aiml2mr c) if desired, one of the
radicals Rl, R4 and/or R5 is converted into another radical Rl, R4 and/or
R5 by, for exanple, cleaving an QA group wth formation of an OH group
and/ or convertimg a €HEpguod pfthe ruldlN/ gr oup, and/or a resultant base of
the formula | is converted into one of its salts by treatnment with an -~
acid. 4. Conpounds of the fornmula |I according to Claiml or 2 and

physiol ogi- cally acceptable s@sts and sol vates thereof, where

(1H i ndol -5-yl ) (4- phenethyl pi perazi®s 1-yl ) net hanone and 1- ((5- Met hoxy-1
Hindol -7-yl)- carbonyl)-4-(2-pifenetjhyl ) - pi perazi n are excl uded, as

medi canents. 1 9 JAN 2004 -28 6. f)?r\té formula | according to
Claim1 or 2 and physi ol ogi - . e salts and sol vates thereof as
medi canents having a 5- HI2A r \
according to Claim5 for the treatnent
depressi on, neurol ogical disorders, ne

gork.gti c action. 6 Medi canent
psychoses, schizophreni a,

Ny disorders,

in which R* and R® are as defined in Claim 1,

is reacted with a compound of the formula V
L-CH2-CH,-R' Y

inwhich L is Cl, Br, | or a free or reactively functionally modified OH

group, and R' is as defined in Claim 1,
or

¢) if desired, one of the radicals R', R* and/or R® is converted into
another radical R', R* and/or R® by, for example, cleaving an OA group
with formation of an OH group and/or converting a CHO group into a

CN group,

and/or
a resultant base of the formula | is converted into one of its salts by

treatment with an acid.

4. Compounds of the formula | according to Claim 1 or 2 and physiologi-
cally acceptable salts and solvates thereof, where (1H-indol-5-yi)(4-
phenethylpiperazin-1-yl)methanone and 1-((5-Methoxy-1H-indol-7-yl)-

carbonyl)-4-(2-phenethyl)-piperazin are excluded, as medicaments.



Par ki nson' s di sease, anyotrophic lateral sclerosis, Al zheiner's dj ge@,m#
Hunti ngton's di sease, eating disorders, such as bulima, panic atkacks
nervous anorexia, sleep disorders, including sleep apnoea, prenen- strual
syndronme, for the prophylaxis and conbati ng of the consequen- ces of
cerebral infarction, such as strokes ansgcerebral ischaema, andlor for
positively influencing obsessive-conpul sive disorder (OCD). 7.

Phar maceuti cal preparation conprising at |east one nedicanent according to

Caim6 ang. ifCcstapburds oftie for@nils! assrangid OantisoeRand ghysitesdir ed,
ot her active ingredients. 8. Use of conpounds according to Claim1l or 2 -
and/ or physi ol ¢§illy gcreptabia spitdne sebiates thateeirs masicanentsdiaving atdhe

© preparation of medi ca- Vi N 5- HT2A recept or antagonistic action.
9. Use accordi @%Jgégﬂoﬁggp%#?ﬁtl?eggf%bar ation of a nedicanment for the
treatment of psychoses, schizophrenia, depression, neurol ogical dis-

~orders, nenory disorders, Parkinson's disease, anyotrophic |ateral
scl erosi s, 6Al ziMedisamentipsearding tauGtaimd toitbe desémest obpsyohgsdssor der s,

such as bulima,, panjic attacks, .nervous. anorexia, sleep disqrders
"ncl uding sl el ERBBEENIB, GrRIFSTPaMSUoRCHEISPigeTs AEPROSE ARPHRS  and
conbating of iy kPEsRIURsERTE Amydfditidlatel 3EtdHS. ABHEMES; diskhekes and
cerebral ischaema, and/or for positively iInfluencing obsessive-conpulsive
di sorder (OCD) Huntington’s disease, eating disorders, such as bulimia, panic attacks,

nervous anorexia, sleep disorders, including sleep apnoea, premen-

strual syndrome, for the prophylaxis and combating of the consequen-

ces of cerebral infarction, such as strokes and cerebral ischaemia,

and/or for positively influencing obsessive-compulsive disorder (OCD).

7. Pharmaceutical preparation comprising at least one medicament
according to Claim 6 and, if desired, excipients and/or adjuvants and, if

desired, other active ingredients.

8. Use of compounds according to Claim 1 or 2 and/or physiologically
acceptable salts and solvates thereof for the preparation of a medica-

ment having a 5-HT2a receptor antagonistic action.

9.  Use according to Claim 8 for the preparation of a medicament for the
treatment of psychoses, schizophrenia, depression, neurological dis-
orders, memory disorders, Parkinson's disease, amyotrophic lateral
sclerosis, Alzheimer’'s disease, Huntington’s disease, eating disorders,
such as bulimia, panic attacks, nervous anorexia, sleep disorders,
including sleep apnoea, premenstrual syndrome, for the prophylaxis
and combating of the consequences of cerebral infarction, such as
strokes and cerebral ischaemia, and/or for positively influencing

obsessive-compulsive disorder (OCD).



