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Claim

1 . 1,3,4,5-Tetrahydrobenz£c,d]indoles of the formuLa

a n which
R 1 s tands for

heteroaryl
X stands

CN or
Y stands

and
Z

H, alkyl, aralkyl or
a Lkyl
for

f

H r 0CH3, OH, SCH3,

(I )

halogen,
C 0 N H 2
for

f

a straight-chain or branched,
satuiated
having up

stands for

o r
t o

unsaturated alkyl 
ό carbon atoms

ene chain

cyano or for a group of the formula

/R2
-N
Xr3

where
R4 s tands for hydrogen, alkyl r alkenyl,

cycloalkyl, aryl, aralkyl, acyl,

-OR4 , -SOmR5, -C00R6 i -CONR7R8

. . ./2
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-2-

R 5

alkoxycarbonyl, aryloxycarbonyl or 

aralkoxycarbonyl 
stands for alkyl 

alkyl,

, alkenyl, cyclo­
aralkyl, where the 

aryl radicals can be monosubstituted, 
or trisubstituted by

aryl or

R 6

d isubst i tuted 

identical or different halogen, 

cyano, alkyl, alkoxy, trifluoro­
methyl or trifLuoromethoxy 
a group of the formula -NR'R 

stands

R7
k eny I ,

and R 8

hydrogen, alkyl 

cycloalkyl,
for

, or for
V,

, al­
ar y I or aralkyl,

m
R2

R9

are identical 
stand for hydrogen, 
cycloalkyl, aryl or 

tands for a number 
R^ are identical or

o r
a

a
s 0

and

s

can

different and

lkyl, 
alkyl

1 o r
r

z

d i f f e

alkenyl,

z

2,
rent and

lkyl,
r a I k y L ,
be substituted

alkenyl,

where

tand for hydrogen, a 

cycloalkyl, aryl or a 
the aryl radicals

by halogen, cyano, alkyl, alkoxy 
tri fluoromethyl,

o 
for a group of the formula -COR 
-SO2R 10 

wherein

o r

z

o r

o r

denotes
a group 

denotes

hydrogen, or
NHR1 1 z o r

denotes

r

or alkoxy, or 

aralkyl, aralkoxy 
where the radi-

alkyl 
aryl, 

or heteroaryl

cals mentioned 
stituted, 

trisubstituted 
different alkyl 

thio, halogen, 
methyl,

fIuoromethyIthio, amino, 
amino or diaLkyI amino,

can be monosub­
disubstituted o r

by ident i 
, alkoxy, 
cyano, t r

trifluoromethoxy

cal or

i
alkyl- 

f I uo ro-

f tri-

alkyl-
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R1 θ - denotes alkyl which can be 

substituted by cyano, halogen, 

trif I uoromethyI, trifluoro­
methoxy or a Ikoxycarbony I, or

- denotes aryl, aralkyl or hetero­

aryl, where the radicals men­
tioned can be monosubstituted, 
disubstituted or trisubstituted 

by identical or different alkyl, 

alkoxy, alkylthio, halogen, 
cyano, trifIuoromethy I , tri­
fl uo r om e t h o x y , t r i f I u o r o m e t h y I- 

thio, amino, alkylamino or
dialkylamino, or

- denotes a group NR R 8 ,

where
R 7 and R8 have the abovemen-
t i ο n e d meaning

and
1 1R - denotes a Ikyl whicn i s op-

tionally substituted by cyano, 
halogen, trifIuoromethy I or 

trif I uoromethoxy, or
- denotes aryl, aralkyl or 

heteroaryl, where the aryl 
radicals can be monosubstitu­

ted, disubstituted or trisub­
stituted by identical or 

different alkyl, alkoxy, 
alkylthio, halogen, cyano, 
trif I uoromethyI, trifluoro­
methoxy, trifIuoromethyIthio, 
amino, alkylamino or 
dialkylamino,

or where
2 3R and R , together with the nitrogen atom, form 

a heterocyclic ring from the series comprising
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-4-

wherein
n - denotes a number 1 or 2,

and
R^2 - stands for acyl, a I koxycarbonyL , alkylsul- 

phonyl, pheπyIsuIphοnyI , tο Iy I suLphοny I , 

benzyLsuIphonyL, carbomoyl or sulphamoyl

and their salts.

9. A method for the treatment of disorders of the central
nervous system which comprises administering, to a subject

suffering from or subject to such disorders, a compound
according to any one of claims 1 to 3 or a medicament
according to claims 7 or 8.
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The invention relates to substituted 1,3,4,5-tetra- 
hydrobenz/c , d_/ indoles, processes for their

preparation and their use in medicaments.
From DE 3,346,573, EP 153,083 and EP 162,695 it is 

5 already known that 6-substituted 1,3,4,5-tetrahydrobenz-
[ c , d 1 indoIe-4-amines possess a high affinity for serotonin 

receptors of the 5 - Η T -j type and can be used for the treat­

ment of diseases.
New 6-substituted 4-amino-1,3,4,5-tetrahydrobenz-

10 Ec,dJindoles of the general formula (I),

in which

15

20

J®

( 1 )

r1- stands for H, alkyl, aralkyl or 

heteroarylalkyl,

X - stands for H, OCH3, OH, SCH3, halogen, 

CN or CONHj,
Y - stands for a straight-chain or branched, 

saturated or unsaturated alkylene chain 

having up to 6 carbon atoms
and
Z - stands for cyano or for a group of the formula

-OR4, -SOmR5, -C00R6 or~C0NR7R8

where

- stands for hydrogen, alkyl, alkenyl,
cycloalkyl, aryl, aralkyl, acyl,

a Ikoxycarbony I , aryL0xycarbony I or

aralkoxycarbonyl
25

Le A 25 851
- 1a-



*

15

r5 - stands for alkyl, alkenyl, cyclo­

alkyl, aryl or aralkyl, where the 
aryl radicals can be monosubstituted , 
d i s iibs t i tu ted or t r i s u b s t i t u t e d by 

identical or different halogen, 
cyano, alkyl, alkoxy, trifluoro­

methyl or trifLuoromethoxy, or for
7 8a group of the formula -NR R ,

R^ - stands for hydrogen, alkyl, al­

kenyl, cycloalkyl, aryl or aralkyl,
R7 and rB are identical or different and

- stand for hydrogen, alkyl, alkenyl, 
cycloalkyl, aryl or aralkyl,

m - stands for a number 0, 1 or 2,
R^ and R^ are identical or different and

20

stand for hydrogen 

cycloalkyl 
the

by 
t r i

for

, alkyl, alkenyl,
, aryl or aralkyl, where 

aryl radicals can be substituted 

halogen, cyano, alkyl, alkoxy 
fluoromethyl, 

o
a group of the formula -COR 

-SO2R 10, 

wherein 
R9

o r

o r

denotes
a group 
denotes

hydrogen, or
NHR 1 1

denotes

o r

, or
or alkoxy, or 

aralkyl, aralkoxy 
where the radi-f

alkyl

aryl ,
or heteroaryl

cals mentioned can be monosub­
stituted, disubstituted or 

trisubstituted by identical or 
different alkyl, alkoxy, alkyl­

thio, halogen, cyano, tri fluoro­
methyl, trifLuoromethoxy, tri­

fluoromethylthio, amino, alkyl­
amino or diaLkyI amino,

35

Le A 25 851
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R10-

5 -

10

15 -

20

and
1 1 R 1 1

25

1

30

35 0 r where
R2 and r\ together

Le A 25 851

denotes alkyl which can be 
substituted by cyano, halogen, 

trif I uoromethy I , trifluoro­
methoxy or a I koxycarbony I , or 

denotes aryl, aralkyl or hetero­
aryl, where the radicals men­
tioned can be mo nosubstituted , 
disubstituted or trisubstituted 

by identical or different alkyl, 
alkoxy, alkylthio, halogen, 

cyano, trifIuoromethyI , tri­
fl uorome t hoxy, trifIuoromethy I - 

thio, amino, alkylamino or 
dialkylamino, or

7 8 denotes a group NR R , 
where
7 8R and R have the abovemen­

tioned meaning

denotes alkyl which is op­
tionally substituted by cyano, 
halogen, trifIuoromethyI or

trifIuoromethoxy, or 
denotes aryl, aralkyl or 
heteroaryl, where the aryl 
radicals can be monosubstitu­

ted, disubstituted or trisub­
stituted by identical or 

different alkyl, alkoxy, 
alkylthio, halogen, cyano, 

trif luoromethyI , trifluoro­
methoxy, trifIuoromethyLthio, 

amino, alkylamino or 
dialkylamino,

ith the nitrogen atom, form

3



d

5

10

15

a heterocyclic ring from the series comprising

°2
rein

f

w h e

n
and

12R

and their

have now

s

denotes a number 1 or 2,

for acyl, a I koxycarbonyI 
pheny I suIphonyI , tolyls 

ben zy I s uI phony I , c

alts,
been found.

stands
p h ony I

a r b a moy L or s

The substances according 

several asymmetric carbon atoms 

in different stereochemical forms.

t o the

and can

individual isomers

i

, alkylsul- 
u I phony I ,

uIp h a mo yI

invention have

therefore exist

The invention relates

Moreover, compounds

in different
/1

and their mixtures. For
forms

t u t e d

to both.the

example, the 

of the 1,3,4,5-1etrahydrobenz- 

with bases may be made:

having a sulphoxide group can likewise exist
stereochemical forms.

following isomeric

L c,d]i ndoIe s subst

20

Le A 25 851
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5

10

15

The 1,3,4,

with bases
the form of

or organic
I n

logically 

acceptable

a c c o r d i
their

20

25

X

X

5-tetrahydrobenz[ c , d ] i ndoI e s substituted

ng t o the i n v e n t i on c an al s o e x i s t in
s a L t s I n g e n e r a L, s alts w i t h inorganic

acids may be men t i oned here
the context of the present i n v e n t i ο n r phys i o-

a c c
s a

eptable sa

substituted w

accord i ng to

I t s

i t h
the

acids
chlor i

of the

bases

Its are preferred. Phys
,5-tetrahydrobenzC1,3,4

can b e salts of the

i
c

ο Iog i c a I I y 
, d ] i ndo I e s

substances
invention w i t h mineral a c ids, c arboxylic

or sulphonic acids.
c acid, hydrobromic

acid, 
enesulphonic

methanesulphonic ac

sulphonic ac

oxalic
fuma r i
benzo i

i ng t y

i

c

c

Fo
a c i

r

d,

acid,

example,

s u I p h u r i
id,

acid, benzenesuI phon

d, acetic ac 

malonic acid

acid, 
acid

The
show

system and

humans and
tura LI y 

all, by

s a I t s w i

c acid /
th hydro-

i cphosphor

malic acid,

ethanesulphon
i

i c a c

c a c id,
id, tolu-

naphthalenedi-

id, prop 

, s u c c i n

t a r t a r i

i
i

on i c a c i d , L a c. t i c acid r

c

c a c i d male i c acid,

a c i d, 
are particularly preferred.

substances according to the 
an advantageous action on

can be used for therapeuti
animals

related

a better
Alkyl i n

the

c i t r i

invent

c

i

acid or

on surpr i
central nervous

c treatment of

s -

, I

Compared to the already known struc-
abovecompounds, they are distinguished, 

tolerability.

stands forgeneral
hydrocarbon radial having 1

Le A 25 851

a straight-chain or branched 

to 12 c a rbon atoms Lower

5



calkyl having 1 to about 6 carbon atoms is preferred.

5

10

15

20

25

30

35

Examples 

isopropyl 
i s o h e x y I , 

Alkenyl i n

which may 

butyl, 
heptyl,

f

be mentioned are

genera 
hydrocarbon radical 

or more, preferably 
lower alkyl radical 
one double bond is

I

2 to 4 ca

methyl, 
isopentyl, 

and isooctyl
i sobuty I , pentyl , 
isoheptyl, octyl

for a straight-chain
2 to 12 carbon atoms

s t ands

rbon atoms

ethyl, propyl, 

hexyl.

or branched
and one

one or two, double bonds.
2 to about 6 carbon atoms

An

The
and

having

having
having

preferred.
and one double

alkenyl radic 
bond is part

al having 
i c u L a r I y

preferred. Examples which may be mentioned are allyl, 
propenyl, isopropenyl, butenyl, isobutenyl, pentenyl, iso­

pentenyl, hexenyl, isohexenyl, heptenyl, isoheptenyl, 
octenyl and isooctenyl.

Cycloalkyl in general stands for a cyclic hydrocarbon 
radical having 5 to 8 carbon atoms. The cyclopentane and 

cyclohexane ring are preferred. Examples which may be

mentioned are cyclopentyl, cyclohexyl, cycloheptyl and

cyclooctyl .
Aryl in general stands for 

to about 12 carbon atoms.

an aromatic radical having 6 

Preferred aryl radicals are
phenyl, naphthyl and biphenyl.

Aralkyl in general stands for an aryl radical having 7 
to 14 carbon atoms which is bonded via an alkylene chain.
Aralkyl radicals having 1 to 6 carbon atoms in the ali­
phatic moiety and 6 to 12 carbon atoms in the aromatic 
moiety are preferred. Examples which may be mentioned are 
the following aralkyl radicals: benzyl, naphthyLmethyL, 
phenethyl and pheny I propy I.
Al koxy in general stands for a straight-chain or bran­
ched hydrocarbon radical having 1 to 12 carbon atoms 
which is bonded via an oxygen atom. Lower alkoxy having 

1 to about 6 carbon atoms is preferred. An alkoxy radi­
cal having 1 to 4 carbon atoms is particularly preferred.

Examples which may be mentioned are methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, isobutoxy, pentoxy, 
Le A 25 851
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z

Ί

a n

i sopentoxy hexoxy, isohexoxy. heptoxy, isoheptoxy
octoxy or

A r y I o x y i n
6 to about

sooctoxy.
general s
12 carbon

tands for
atoms w h i c h

aromatic radical

i s bonded via an
having
oxygen

5 atom. Preferred aryloxy radic 
naphthyloxy.

a I as re phenoxy or

!

10

15

20

Aralkoxy in general
7 to 14 carbon
via an
carbon

atoms
which

cals:

i

oxygen
atoms

n the
may be

i

stands for
atoms

atom.
n the

a r oma t

a n a
ene

ralkyl radical 
chain being, the alkyl

radicals haviAralkoxy 
ali p h a t i c moiety and 6

c moiety
mentioned are the

1

ng
t o

having
bonded

1 to 6
12 carbon

benzytoxy
ohenylpropoxy.
Acyl
branched

which are
radicals

lower

are preferred, 
following ar

, naphthyI methoxy ,

stands for phenyl 
alkyl having 1 to

bonded v
having up

ia a carbonyl
to 4 carbon

a

phenethoxy

or s
about

Examples
I k o x y radi

and

traight-chain or
6 carbon atoms

Phenyl and alkylgroup .
atoms are preferred.

which may
ethyIcarbonyL , propy I carbonyI , 

carbonyl and isobutylcarbonyl. 
Alkoxycarbonyl can be represented, for

Examples be mentioned are: benzoyl, acetyl,
isopropyIcarbonyI , butyl­

example, by the
formula

-C-OAlkyl
25 ||

O

In this connection, alkyl stands for a straight-chain or 
branched hydrocarbon radical having 1 to 12 carbon atoms. 

Lower a I koxycarbonyL having 1 to about 6 carbon atoms in 
30 the alkyl moiety is preferred. An alkoxycarbonyl having

1 to 4 carbon atoms in the alkyl moiety is particularly
preferred. Examples which may be mentioned are the fol­

lowing a I koxycarbonyI radicals: methoxycarbonyI , ethoxy­
carbonyl, propoxycarbonyl, isopropoxycarbony I , butoxy-

35 carbonyl or isobutoxycarbonyI .
Aryloxycarbonyl can be represented, for example, by the
Le A 25 851

I
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10

15

20

25

30

35

formula -COO-aryl. In
stands
atoms.
bony I

t h i s c ο η n e c t i on, aryl in general
for an aromatic

Examples which
rad
may

1 cal ha v i ng 6 to 12 carbon
be men t i ο n e d are: phenoxycar-

and naphthyIoxycarbonyI .

Aralkoxycarbonyl can be represented
formula -COO-aralkyl.
general stands for an

r for e x a mpIe , by the
I n

aryl
atoms

cals

w h i

h a v i
and 6 t o

c h

ng
12

preferred.
may be ment 1

i

1
c

s

a

bonded

to 6
rbon

For ex
oned a

c a

v ί a

r b ο n

atoms
ample,
re: ben

naphthylme'thyloxycarbonyl
Heter oaryl in the

stands

i

which

h e t e
t i c

this conne
radical

an alkyl
atoms
n the

a r a I k o

h

c t
a v

ene
i n

can contain

lor .
i n g
chai

the a I i

a r a I ky I i n

a r oma t i c

x

7 t o 1 4 c a r b ο n

n, a r a I ky I r a d i -

p h a t 1 c mo 1 e t y
moiety b e i ng

ycarbonyl radic
zyloxycarbonyl ano

scope of the abovementi

for a 5- to 6-membered
oxygen , sulphur and/or

ro atoms and onto which
r mg.

c an be fused

a I s which

oned def

a r o m a t i c
n

a

i η i

r 1
i t r o g e n

f u r t h e r

t ion

ng
a s

a roma-
5- and 6-membered aromat c r i n g s which c on-

tain one oxygen,
atoms and w h

f e r r e d . Het
i

one s u I p h u r and/or up to 2 nitrogen
ch are opt 1 onally fuse d t 0 benzene are pre-

e r o a r y I rad i c a Is which may be mentioned a s
particularly

p y r i m i d y l

preferred

, pyrazinyl,
quinazolyl, quinoxalyl

a r e

py r ί

: thienyl, furyl, pyridyl

d a z i ny I
, thiazolyl

thiazolyl, oxazolyl, benzoxazolyl
benzimidazο Iy I , pyrazolyl

Halogen i n
or iodine.

P a r t i c u I a r
chlorine

r

f

z

z

general stands
preferably for

ly preferably,

quinolyl, isoqu
benzothiazolyl

isoxazolyl
and indolyl.

i η ο I y I ,

z iso-

z i m i d a z ο I y I z

for fluorine, chlor
fluorine, chlorine

i n e

o r
z bromine
bromine.

halogen stands for fluor

Preferred compounds of the general f o r mu I

i ne or

a ( I ) > t

are thos e i n
R 1 -

which

stands for H ,
X stands for H,

C^-C^-alkyl or

OCH3, OH, SCH3,

benzyl ,

Fz Cl, Br, CN o r
C0NH2,

8



5

Y - stands for a s t r a i g h t - c h a i n or branched, saturated 
or unsaturated alkylene chain having up to 6 carbon 

atoms
and
1 - stands for cyano or for a group of the formula

/R 2
-SO2h’R7R8and CONR7R8

10

20

w h e r e i 
R7 and

s

R2

n
R8 are

t a π d for

benzyl or
and R 3 are

stand for
benzyl, 

tuted by

Lowealkyl,

- stand
-S02R 10 

wherein 
R9

f

identical

hydrogen, 

phenethyl 
identical

hydrogen

where the

fl u o r

for

denotes

denotes

denotes

o r

r

I

i n e z

r a I k o

a

different
ower alkyl

o r

Iz

phenyl

xy
c h I

group

different

ower alkyl 
radicals

o r

o r

o f

hydrogen or

Lower a

i

a

/
r

and
phenyl

and

phenyl 
becan

ne, b romi 
ifluoromethyl 

the formula

ne,

7

o r
subst i -

Lower
t r f

-COR

o r
9 or

group NHR 1 "I
r

or Lower alkoxy

o r

R10

■furyl,
quinolyl, 

thiazolyl 
thiazolyl

phenyl
idylpy r

r

/
I ky L
benzyl, benzyloxy, 
pyrimidyl, quinolyl

o r/ 
thienyl,

, i s o-

benzoxazolyl,
r

benzothiazolyl,

oxazolyl, isoxazolyl or iso- 
each of which is optionally 

lower alkoxy, 

trifluoro-

or diethylamino 
which
f I uo r i

trifluoromethyl or

f
is optionally 

ne, chlorine, 
lower alkoxy­

substituted by lower alkyl,

fluorine, chlorine, bromine

methyl, dimethylamino
- denotes Louer alkyl

substituted by cyano,
bromine,

carbonyl,

~ denotes phenyl, naphthyl, benzyl, thienyl, furyl,

> I

30

Le A 25 851
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10

15
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25

pyrimidyl, pyridyl, quinolyl, isoquinolyl, 
benzothiazolyl, benzoxazolyl, thiazolyl, 
oxazolyl, isoxazolyl or isothiazoIy I , each 
of which is optionally substituted by Lower 
alkyl, Lower alkoxy, fluorine, chlorine, 
bromine, trifIuorouethyI , dimethyl amino or 

di ethylamino, or
7 8- denotes a group NR R ,

where
7 8R and R have the a bovementioned meaning, 

and
1 1R - denotes Lower alkyl which is optionally 

substituted by cyano, fluorine, chlorine 

or bromine, or

- denotes phenyl, benzyl, thienyl, furyl, 
pyridyl, pyrimidyl, quinolyl, isoquinolyl, 

benzothiazolyl, benzoxazolyl, thiazolyl, 
oxazolyl, isoxazolyl or isothiazo I y I , each 

of which is optionally substituted by Lower 
alkyl, lower alkoxy, fluorine, chlorine, 
bromine, trif I uoromethy I , dimethyI amiηo or 
diethylamino,

o r
2 3R and R , together with the nitrogen atom, form

a heterocyclic ring from the series comprising

Le A 25 851
10



or I---- (CH2}nΓ— | 2 ··>

I

wherein

n - denotes a number 1 or

and their salts.

10

preferred compounds of the formula

(I) are those in which

Particularly

R 1 - stands for H, C H 3 ,

X - stands for H, OCH3,
Y - stands for a s t r a i g

2 10 4 carbon atoms
and

Z - stands for cyano or for

ethyl, n-propyl or benzyl,

a group of the formula

OH, SCH3, F, Cl, CN or 
t-chain alkylene chain

CONHj, 
having

/R2
-N
\R3 ,

-SO2NR7R8 or -C0NR7R8

5

where

15 7 8R and R are identical or different and

- stand for hydrogen, methyl, ethyl, propyl,

isopropyl, butyl, isobutyl or tert.butyl, 
R^ and R^ are identical or different, and

- stand for hydrogen, methyl, ethyl, propyl, iso-
20 propyl, butyl, isobutyl, tert.butyl or

- stand for phenyl which is optionally substituted
by fluorine, chlorine, methyl or methoxy, or

9 10- for a group -COR or -SO£R , 

wherein
9 1125 R - denotes hydrogen or a group NHR , or

- denotes methyl, ethyl, propyl, isoprppyl,

I

methoxy, ethoxy, propoxy, isopropoxy, or 

phenyl, benzyl, benzyloxy, thienyl, furyl, 

pyridyl, pyrimidyl, quinolyl or isoquinolyl,

Le A 25 851 11



optionally substituted by

fluorine or c
each of which i s

R 1 0
methyl, 

denotes
methoxy z

5

10

15

20

25

and
1 1R 1 '

o r
R2 and R3 z

cyclic

thy I , propyl , 
, each of whi 

substituted by fluori 
bonyl, ethoxycarbοny I 

poxycarbonyl, 
bony I , or 

denotes phenyl 
dyl, pyrimidyl
of which is optionally substituted 
ethyl, propyl, 

chlorine,

butyl or
emethyl,

i s o b u t y I

bu t o x y c

hI or i ne, 

isopropyl,
h is optionally 

ne, methoxycar- 

arboriyl, isopro- 
isobutoxyca

c

ne, chlori
, propoxyc 

arbonyl or r -

f naphthyl, benzyl, thienyl, furyl,

, quinolyl or isoquinolyl, ea 

by methyl 
fluorineisopropyl, methoxy,

o r
denotes

where
R 7 and

denotes

a

R8

butyl, 
isohexyl

group

have

pyri-

c h

r

o r

NR7R8,

the abovementioned meaning,

ethyl, propyl, isopropyl, 

pentyl, isopentyl, 
which is optionally

z

of

hexyl or

s ub s t i -

methyl, 
isobutyl
, each

tuted by fluorine 

denotes phenyl 

be subs t i tuted

o r

by
or methoxy,

together 
ring from

with the

or chlorine, or
each of whicbenzyl , 

fluorine, chlorine,

n

the series

i t rogen

c ompr i s

atom, form

i ng

h can

methyl

a hetero-

Le A 25 851
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r

wherein

n - denotes a number 'I o r 2
and their salts.

Compounds according t 0 the invention which may be

ment i oned by way of example are

10

6-methoxy-4-[4-(N-1,2-benzisothiazol-3(2H)-one-1,1~dioxide-

yl])-butylamino-1,3,4,5-tetrahydrobenz[c,d]indole

hydrochloride,
4-C4-(N-1,2-benzisothiazol-3(2H)-one-1,1-dioxide~yt)]-

butylamino-1,3,4,5-tetrahydrobenzCc,d]indole,
6-methoxy~4-[N-propyl-N-(ethyloxycarbonylaminoethyl)3-

amino-1,3,4,5-tetrahydrobenzlc,d]indole,
6-methoxy-4-CN-propyL-N~(methylsulphonylamidoethyl) J -

amino-1,3,4,5-tetrahydrobenz[c,d]indole,
6-methoxy-4-CN-propyl-N-(butylsulphonylamidoethyl)]-amino-

1,3,4,5-tetrahydrobenzlc,d]indole,
6-methoxy-4-[N-propyl~N-tosylamidoethyl)]-amino-1,3,4,5-

20 tetrahydrobenzCc,d]indoIe hydrochloride,
6-methoxy-4-[N-propyl-N-(2-naphthylsulphonylamidoethyl)]- 

amino-1,3,4,5-tetrahydrobenzCc,d]indole hydrochloride, 
6-methoxy-4-CN-propyl-N-(1-phenylureidoethyl)]-amino- 

1z3,4,5-tetrahydrobenz[c,dlindole,
25 6-methoxy-4-(dimethylsuLphamoylethyl)-amino-1,3,4,5-tetra- 

hydrobenz[c,d]indole,
6-ffiethoxy-4-[N-propyl-N-(dimethylsulphamoylethyl)]-amino-

Le A 25 851
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10

15

20

1.3.4.5- tetrahydrobenzCc,d)indole,
6-methoxy-4-(methylsulphonylamidopropyl)-amino-1,3,4,5- 

tetrahydrobenzfc,d)indole hydrochloride,
6-methoxy-4-[N-benzyl-N-(methylsulphonylamidopropyl)]-

amino-1,3,4,5-tetrahydrobenz£c,d]indole,
6-methoxy-4-(4-fluorophenylsulphonylamidopropyl)-amino-

1.3.4.5- tetrahydrobenzCc,d]indole hydrochloride,
6-methoxy-4-[N-benzyl-N-(4-fluorophenylsulphonylamido- 

propyl)]-amino-1,3,4,5-tetrahydrobenzCc,d]indole.
It has furthermore been found that compounds of 

the formula (I) are obtained by 
reductive amination Γ A J of ketones of the formula (II)

in which X has the abovementioned meaning,
with ami nes of the formula (111 ) , ( IV) or (V)

XR1
HN

Xy-z
H2NR1 h2n-y-z

( III ) (IV) (V)

i n which R1, Y and Z have the abovementioned meanings.

In addition, compounds of the general formula (I) 
are obtained

when
compounds of the general formula (VI)

X

HN

Le A 25 851
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F

1 
in which R and X have the abovementioned mean i n g s ,

10

15

20

25

are reacted E B ]

( VII )

in which
denotes

such as

Y
a

C
or reduct
(VIII)

in which
alkylene

w ith alkylating agents of the formula

and
I e a v

, Br 
i ve I y

I L

Z has

Z

L-Y-Z (VII)

have the abovementioned meani

i ng

/

chain

n g s , and L
group customary in alkylating agents,

I, OTs,
alkylated EC]

OMs or OSO2CF3 
with

OCH-Y 1 -Z

the abovement i oned

Y shortened by one

or reacted with reactive acid
formula (IX)

in which
M denotes
such
thia
the

as c
z o L y l 
acid

with

M-OC-Y 1

Y1 and Z

a leav
h I or i ne

i

z

have the
ng group
bromine,

z

aldehydes of the formula

(VIII) 
1

meaning and Y
methylene group

derivatives of the

-Z
abovementioned

customary
alkoxy,

, methanesulphonylo* 
amides obtained are

hydrogen or with 
pounds of the formula

Compounds of
when

is an
f
general

(IX)
meanings and

in acylating agents, 
aryloxy, imidazolyl,

y o r a

complex
( I ) .

the

compounds of the formula

in which X, Y and
are alkylated EE]
(XI)

1
in which R and L

reduced
metal

I k0xycarbony I 0xy, and 
catalytically

formula (I)

(X)

Z have the
with

have

ED]

hyd r

are

i des to give com-

also obtained

(X)

abovementioned meanings,

alkylating agents of the formula

R 1-L (XI)
the abovementioned meanings,

Le A 25 851
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or reductively alkylated IF] with aldehydes of the for­
mula (XII)

R13-CH0 (XII)

in which R is a radical R shortened by one methylene

5 group,
or reacted with reactive acid derivatives of the general 

formula (XIII)
M-CO-R13 (XIII)

ή T
in which R J and M have the abovementioned meanings, and

10 the acid amides obtained are reduced EG! catalytically

15

with hydrogen or with complex metal hydrides to give com­
pounds of the formula (I).

In addition, compounds of the formula (I) are 
obtained from compounds of the formula (VI) by first reac­
ting the Latter stepwise by alkylation or reductive alkyl­
ation to give intermediates having suitable functional 

groups and then converting CHI these intermediates into 
compounds of the formula (I) by modification of the func­

tional groups by oxidation, reduction, hydrolysis or 

reaction with electrophilic reagents.
For example, the compounds of the formula (VI)

(VI)

1
in which X and R have the abovementioned meanings, 
are alkylated with chloroacetonitrile or acrylonitrile 
to give compounds of the formulae (XIV) and (XV)

Le A 25 851
- 16



(XIV)

R1

(XV)

the nitriles obtained are hydrogenated to give the amines

(XVI) and (XVII)

R1

(XVI)

R1

(XVII)

and these are converted into compounds of the formula (I)
according to the invent ion in a manner known per se by

alkylation, reductive alkylation, acylation, 
isocyanates or sulphonylation.

reaction with

The following reaction schemes serve to illustrate 
by way of example the process for the preparation of com­
pounds of the formula (I).
Process A

/ch3
h2n^x^so2n

\ch3

NaCNBH3/MeOH

Le A 25 851
17



. I

Process B

nN Urlr /

0

HW

Process C

Le A 25 851
18



Process D

Process F

/CH3 
N
Xch3 ochch2ch3

NaCNBH3/MeOH

Le A 25 851
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Process Η

5

(1)

C1CH2CN

(2)

(3)

3

Le A 25 851
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*

Process Η

(1)

(3)

Le A 25 851
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<4

I

•'.I

*

(4)

The ketones of the general formula (II) used as 
starting materials are known or can be prepared by known

5 methods [EP 0,162,695 and EP 0,153,083].

The amines of the general formula (III), (IV) and 
(V) used as starting materials are known or can be pre­

pared by known methods EHou ben-Wey I 's "Methoden der 
organischen Chemie" ("Methods of Organic Chemistry")

10 volume XI/1 and XI/2].

The preparation of the Schiff's bases or enamines 

by reaction of the tetralones (II) with amines (III) takes 
place in inert organic solvents, if appropriate in the 

presence of a catalyst and if appropriate in the presence
15 of a water-binding agent.

The process according to the invention can be 
carried out in two steps, i.e. with isolation of the 

enamines. It is similarly possible to carry out the pro­
cess according to the invention as a one-pot process.

20 Inert solvents which are suitable in this case
are the customary organic solvents which do not change 
under the reaction conditions. These preferably include 

, alcohols such as methanol, ethanol, propanol or
' Le A 25 851

- 22 -
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isopropanol, or ethers such as diethyl ether, butyl methyl 
ether, dioxane, tetrahydrofuran, glycol dimethyl ether or 
diethylene glycol dimethyl ether, or halogenated hydro­
carbons such as, for example, methylene chloride, chloro-

5 form or carbon tetrachloride, or hydrocarbons such as 
benzene, toluene, xylene, or mineral oil fractions, or

thylformamide 
acid. In 

solvents 
acids are

inorganic
o r sulphur

amides such as dime 
triamide, or acetic 

use mixtures of the
10 Ingeneral,

preferably include 
hydrochloric acid
or carboxylic acids 
acid, ethanesulphon

15 enesulphonic acid
The water

if desired, mixed 

the reaction, for 
of water-binding

20 pentoxide or preferably

r

such as, 
i c acid, 
acetic a 

formed in

with the
Ie x a mp

agents z sue 

b v

or hexa methyLphosphoric 

addition, it is possible to 

mentioned.
used as catalysts. These 

acids such as, for example, 
ic a c id, or organic sulphonic 

for example, methanesu I phonic 
benzenesulphonic acid, tolu- 

cid or propionic acid.
the reaction can be removed, 

solvent used during or after 
distillation or by addition 

h as, for example, phosphorus
molecular sieve.

The reaction may be 
perature range from 0°C to +150°C, 
+20°C to +100°C.

carried out. in a tem-
,’iore preferably from

The r e a c t i ο n can b e c a r r i ed out a t atmospher i c ,
25 elevated and a t reduced pressure (for example 0.5-5 bar).

In general. the reaction i s c a r r i ed out a t atmospher i c
pressure.

When carrying out the reac t i ο π , the start i ng sub-

stances may be employed in a mol a r ratio of tetra­
30 lone (II) to amine (III) of 0-5:2 to 1:1 . Molar amounts

of the reactants art 'more preferably used.
The reducticn o7 the enamines either takes place 

by means of hydrogen in water or inert organic solvents
such as alcohols, ethers or halogenated hydrocarbons. o r

l a d i

Le A

t h e i r m

urn,
25

i xtures, us 
palladium 
85 1

ing catalysts such as 
on animal charcoal or

Raney nickel 
plat inum, or

r pa I -
else

23



.-J

solvents, i f appropr i a te in theusing hydrides in inert 
presence'of a catalyst.

Preferably, the reaction i s carried out using

5

10

hydrides, such as compl ex borohydr 1 de s or a I urn ι n i u m hy-

dr i des
sodium
ployed

organι c
condi t 1

Sodium borohydride
cyanoborohydride are
in this c a s e .

S u i table

solvents

, I i t h i um a I u m i n i urn h y d r ide or
par t i c u I a r ly preferably e m -

solvents i

ons . These preferably

methanol , ethanol.

n

which do not c
i

propanol or

t h is case are all iner

hange unde r the r e a c
nclude alcohols such

isopropanol , or e t h e

t

t i ο n
a s

r s

15

20

such as diethyl

dimethyl 
amides such

ether
a s

formamide or
mixtures of

ether, dioxane f tetrahydrofuran, glycol

or di ethylene glycol
hexamethylphosphor i

acetic acid. It
the so

Acids are

c
i s I a

Ivents men t
in general

i oned

used

dimethyl ether
t r i a m i d e ,

o r
or d 1 m e t h y l

kewise possible t o use

a n
reduction with sod ium cyanoborohydride.

as catalysts
These preferably

the

include
acid or

suIp h on 1

i π o r g a n i
s u I p h u r i
c acids.

fluoroacetic a c i

c
c

acids such as, for example
acid

such
d z tr i

f hydrochlor i c

or organic carboxylic acids or
acid, tri­

chloroacetic acid, methanesuIphοni
as, for example, aceti c

c

acid, ethanesulphonic a c i d, benzenesulphonic acid or tol u -

t enesulphonic acid.

25 When carry i ng out the process accord 1 ng to the
invention, i t has proved favourable to carry out the reac-
t i οn of the t e t r a I ones (II) with the amines (III) a s a
one-po t process in a n 1 ne r t solvent. preferably i n ethyl
acetate or in alcohols such as, for

4 30 ethanol z propano Lori supropanol , or
example, 
their m

methanol z

i x t u r e s i n
the presence of reducing agent , preferably complex hy-
drides such as, for example. sodium borohydr i de or sodium
cyanoborohydride, i 
dehydrating agent,

f appropriate in the presence of a
pr eferably molecular sieve.

z arried out atthe reaction is c
in a temperature range from 0°C to

Le A 25 851

Preferably
atmospheric pressure
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+150°C, specifically from 0°C to +100°C. It is likewise

possible to carry out the reaction a t underpressure or at

overpressure (for example in a bomb tube).

If the process according to the invention i s c a r -

ried out as a one- pot reac t i ο n, it has proved favou r a b I e

to employ the amine in an excess of up to 10-fold, prefer

ably in an excess of up to 5-fold, ove r the tetralone.

The amines of the formula (VI) and (X ) are known

(EP 0,162,695 and EP 0,153 ,083) or can be prepared by
10 known processes from the ketones o f the formula (II) Ο Γ

amines of the formula ( VI ) ( R ' = H ) by reductive a m i n a -

t i ο n , or by alkylation o r reduct i v e alkylation.

The customary organic so I v e n t s , which do not

change under the react Ί ΟΠ condi t ions , c an be use d he r e a s

15 solvents for the react i on of the amines (V I ) and ( X ) w i t h

the alkylating agents (VII) and (XI). These preferably 

include alcohols such as methanol, ethanol, propanol or 
isopropanol, or ethers such as diethyl ether, dioxane, 

tetrahydrofuran , glycol dimethyl ether or butyl methyl 
20 ether, or ketones such as acetone or butanone, or amides

such as dimethylformamide or hexamethylphosphoric triamide, 
or dimethyl sulphoxide, acetonitrile, ethyl acetate, or

halogenated hydrocarbons such as methylene chloride, 
chloroform or carbon tetrachloride, or pyridine, picoline 
or N-methylpiperidine. Mixtures of the solvents mentioned 
can likewise be used.

Suitable bases are the customary inorganic or 
organic bases. These preferably include alkali metal 
hydroxides such as, for example, sodium hydroxide or 
potassium hydroxide, or alkali metal carbonates such as 

sodium carbonate or potassium carbonate, or alkali metal 
alkoxides such as, for example, sodium methoxide or potas­

sium methoxide, or sodium ethoxide or potassium ethoxide, 
or organic amines such as triethy I amine, picoline or 

N-methylpiperidine, or amides such as sodium amide or 
lithium di isopropy I amide , or organometallic compounds such 
Le A 25 851
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c a r r ied out in a t e m -

/<

10

as butyllithium or phenyILithium .
The reaction may be 

perature range from 0°C
otemperature to +80 C.

to +150°C, more preferably from room

carry

The reaction is
c pressure. H owe ve

out the

potass

Alkal

accelerators .

general
it is

reaction a
metal i o d

de, are

The base in this

elevated

ied out at a t mo -
ise possible to

or reduced pressure.
des, preferably sodium iodide or
general

c onne c t
amount from 1 to 5,more preferably f

employed as react

ion may be employed in an

rom 1 to 2, moles relative
to 1 mole of the halogen compound. The halogen compound

is preferably employed in an excess of up to 10-fold, pre-

5 i n c a r r
s p h e r i

i u m i o d

r r L i k e w

t
i i
i ί n ί ο n

over the alkyl­ferably in an excess of up to 5-fold,
substituted 2-amiηotetra Iin (lb).

15

The reductive alkylation of the ami nes (VI) and

( X ) w i th the aldehydes (VIII) and (XII) in general takes

place in one step. If the amine (VI) is a p r i m a r y amine,
20 the reaction can also be carried out as two steps. a

Schiff 's base or an enamine being obtained first.
The preparation of the Schiff's bases or enamines

in the first step takes place in inert organic solvents,
if appropriate in the presence of a catalyst and if appro-

25 priate in the presence of a water-binding agent. The 
process according to the invention can be carried out in
2 steps, i.e. with isolation of the intermediates. It
is Likewise possible to carry out the reduction as a one-
pot process.

30 The customary organic solvents which do not change
under the reaction conditions are suitable as inert
vents this connection. These preferably include a I c o-

s o I -
ί n

hols such as methanol, ethanol, propanol or isopropanol.

35

ί 
I

or ethers such as diethyl 
te t rahydrofuran,dioxane,

lene glycol diethyl ether
Le A 25 851

ether,

glycol
or halogenated

butyl methyl ether 
dimethyl

f

ether or diethy- 
hydrocarbons

26



r

such as, for example, 
carbon tetrachloride,

methylene chlor 
or hydrocarbons

i de.
such

i neral oil fract itoluene, xylene, or m
as dimethyIformamide or hexa methyIphos

ons ,

5 acetic acid. In addition. i t is poss

10

15

of the

These

chloroform or
as benzene,

o r amides such
p ho r i c triamide or
ble to use mixtures

solvents mentioned.
Protonic acids are i n general used as catalysts.

preferably

example,
carboxyl
s t i t u t e d

i

include inorganic ac i ds such as, for
hydrochi
c acids

by
for example,
acetic acid

o r i c
h a v i

fluor
acet

a c

ng
i ne
i c

or prop
radical

r

a c

i

id or sulphur
1-6 C-atoms,

chlorine and/or

on
s

1

i
c
f

i d
i c

acid. or organic

app ropr

brom i ne,

i a t e

such
s ub-
a s f

, trifluoroacetic

acid, or sulphon i

a c id, t r i ο hl o r ο­

c ac ί d s h a v i ng

20

25

Cq-C^-alkyl
example, methanesu I phonic 
benzenesulphoni c

or having aryl radic

acid or

a I s sue h as, for
acid. ethanesulphonic

toluenesulphoni c acid.
a c id,

The water
if desired, m i x e d

the reaction,
of water-bind

pentoxide or,

i
for
ng

formed in the reaction
with the solvent used

example by distillat
agents,

preferably
such as, for
by molecular

can be removed,
during or after

ion or by addition

e x
s 1

ample,

e ve .

phosphorus

may 

perature range from 0°C to 
to +100°c.

The reaction

The reaction
elevated and

In general.
pressure.

be earn ed out in a teni­

can be

150°C

c a r r

r

i
at reduced pressure

the reaction is c a r r i

(J
more preferably from +20 C

ed out at atmospheric,
(for example 0.5-5 bar).
ed out at atmospheric

When carrying our the reaction, the compound (V) is 
preferably employed in an amount of 0.1-10, more preferably of 
0.5-5, moles relative to 1 mole of monosubstituted basic 2- 
aminotetralin (Ic).

The reduction of the Schiff's bases or enamines
in the second step e ther takes place by means of hydrogen

in water or in inert organic solvents such as alcohols, 
ethers or halogenated hydrocarbons, or their mixtures, with 

Le A 25 851

- 27 -



5

10

15

20

25

30

35

catalysts such as Raney nickel, palladium, 
animal carbon or platinum, or with hydrides 

solvents, if appropriate in the presence 
Preferably, the reaction is carri 

such as complex borohydrides or 
Sodium borohydride, 

cyanoborohydride are 
in this connection.

palladium on 
in inert

of

hydr ides, 
hydrides, 
or sodium

a catalyst,, 
out using 

aluminium

e d

Lithium aluminium hydride 
preferablyparticularly

employed
All inert organic solvents which do 

under the reaction conditions are suitable
not change 

as solvents in
alcohols suchthis connection. These preferably include

or isopropanol,
, tetrahydrofuran, glycol 
glycol dimethyl ether or

hexamethylphosphoric tri ami
formamide, or aceti

use mixtures of

as methanol, 
such as diethyl 
dimethyl ether, 

amides such as

ethanol, propanol 

ether, dioxane 
or diethylene

or ethers

c

the
Protonic a c i

in the reduction us

acid. It is Likewise

solvents mentioned.
ds are

i ng sod
i η o r g a n

i
preferably include 

hydrochloric acid or sulphur 
acids

i

f I uo r i
acetic

de or dimethyl- 
possible to

in general used 

urn cyanoborohydride.
acids such

as catalysts

These
c

i

example, 

carboxylic

as, for 

organic 
subs t i tuted by

as, for example,
trichloroacetic acid

having 1-6 C-atoms, if 

ne, chlor
acid,

or propionic
radicals or

such
tr
a c i ds having 

as, for 

c acid,

C -j-C/j-a I ky I 
example, 

benzenesul-

according to the

c acid, or 

appropriate 
ine and/or bromine, 
ifluoroacetic acid, 
id, or sulphonic ac

having aryl radicals such 
methanesulphonic acid, ethanesulphoni 
phonic acid or toluenesulphonic acid.

When carrying out the process
invention, it has proved favourable to carry out the reac­
tion of the aldehydes (VIII) and (XII) with the

an inert solvent, 

such as, for 
sopropanol 

c or organi 
id or aceti

amines
(VI) and (X) as a one-pot process in 
preferably in acetic acid or alcohols 
pie, methanol 
mixtures, in 
such as, for 
Le A 25 851

, ethanol, propanol or i 
the presence of inorgani 
example, hydrochloric ac

o r

c
c

e x am­
their

acids
acid,
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15

and in the presence of a reductant, 
hydrides such as, for example, sodi urn borohydr i de or
sodium cya noborohydride , if appropr

agent, preferablyof a dehydrating

In this case, the reaction

i a te in the
molecular s i

may be carried

presence
eve.
out at

spheric pressure

more preferably
to carry out

pressure (for

i n a
ofrom 0 C

the

temperature range from 0uC to

a tmo-
+150°C,

to
react

example
The convers

functional groups
cesses

groups
with e

z

I

i

1

i
i on

follow i
1 .

is I i k e w+100°c. It
at underpressureο n

n a bomb tube ).
o f

n the

ise possi b I e

o r a t over-

takes place

by oz i d a t i
e c

ng

group

z

t r oph a ti c

functional g roups into other
abovementioned preparat

depending on

on, reduct
reagents

The reduction of

i n general takes Pl

i on pro

a on z

and

the

ace

i

the type of the

hydrolysis or
s

n i
u s

functional

by reaction
illustrated

trile group
1 ng metal

f e r a b I y using I i t h i um a I u m i π i u m hydride.
h y d r i de ( p r e p a red, for exampl e, by react 1

in the

to the amino
hydrides,
a I um i n a um

on o f

p r e -

lithium
alum
with

n i um hydr

aluminium
solvents such
preferably in

furan, diethyl 
from -20°C t o

i d e with 100% s trength sulphur i c acid or

chloride)
as e t h e

ethers
ether

+100°C,

r s
o r

o r
sue
o r

h
d i

at atmosphe
The

drogenating

r i c

their mixtures i n i n e r t
chlorinated hydrocarbons

as, for
oxane i

preferably
pressure.

reduction is
the nitriles

alcohols, for
isopropanol

such as plat
bon or Raney 

+150°C,

z

example, tetrahydro­
n a

from
temperature range
0°C to +50°C

i
i

additionally 
in i n e r

pos s
t solvents

ible by hy­
such as

example methanol, 
n the presence of

ethanol. propanol or
a noble metal catalyst

num, palladium, palladium
nickel, in

preferably f

atmospheric pressure

a temperature
rom

o r

ο n an
range

room temperature
at overpressure.

The reaction can be illustrated by 
ng equation:
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reduction

2. The reduction of a Ikoxycarbony I groups to alco­
hol groups in general takes place using hydrides, pre­

ferably using Lithium aluminium hydride in inert
5 solvents such as ethers, hydrocarbons or halogenated

hydrocarbons or their mixtures, preferably in ethers 
such as, for example, diethyl ether, tetrahydrofur π 
or dioxane in a temperature range from 0°C to + 15 0°C , 
preferably from +20°C to +100°C at atmospheric

10 pressure.
The reaction can be illustrated by the follow­

ing equation:

3. The hydrolysis of the nitrile group to the
15 carboxamide group in general takes place with the aid

of strong mineral acids, preferably using hydrogen 
chloride in inert solvents such as water and/or alco­

hols such as, for example, methanol, ethanol, propanol 
or isopropanol in a temperature range from 0°C to

20 +150°C, preferably from +20°C to +100°C at atmospheric

pressure .

The reaction can be illustrated by the follow­
ing equation:

Le A 25 851
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hydrolysis

4.
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(1 in
R2 Ί S

t roph 
pounds 
a )

i n

Ί

a c i

By the 
formula 
H and R3

react
(I)

i s

i
i s
H /

on of NH- or OH-acidic compounds 
equivalent to 

alkyl, aryl or

large number
the invention are obtained:

lie reagents 
according to 

conversion of amines intoThe
general 

d esters

r a

OH or NR2R3, 

aralkyl) w i 
of add i t i ona

where
th elec-

l c om-

the i r
such
or d

such

i

metal

takes place by reaction wi 
in inert solvents such as

carboxamides
th carboxylic

ethet's or
mixtures or hydrocarbons, preferably in ethers 

ether, t e t r a h y d r o f u r a n 
the presence of bases 
metal hydrides, alkali 
urn compounds, prefer- 

h as, for 
such as

as, for example, diethyl 
appropriate in 

metals, alkali 
or organolith

the presence of alkali
, sodium or alkali metal hydrides 
hydride or

range from +20°C

ing point of the
Moreover

oxane, i f
alkalia s

a
ably 

example 
sodium

i n
Ik o x i de s i

metals sue

amides using 
preferably us 

solvents such

example 
organic 
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temperature 
the boil-

potassium hydride in a 
to +150°C, preferably at 

solvent used at atmospheric pressure.
it is possible to prepare the

carboxylic acid halides or anhydrides 
i ng

as
or

z 
carboxylic acid chlorides in inert 

ethers, hydrocarbons or halogenated 
their mixtures, preferably in ethers

example, diethyl ether, tetrahydrofuran.

or chloroform, if appropriate in the pre- 
such as alkali metal carbonates, for 
carbonate or potassium carbonate, or 
such as, for example, triethyI amine

sodium
amines

hydrocarbons
such as, for

or halogenated hydrocarbons such as methylene
chloride
sence of bases
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or pyridine, in a temperature range from -20°C to 
+100°C, preferably from 0°C to +60°C at atmospheric 

pressure.
The reaction can be illustrated by the fol­

lowing equation:

b) The conversion of amines into carbamates in
general takes place using carbonic acid esters, 
preferably using carbonic acid esters which carry 
a phenyl ester radical or using chlorocarbonic acid 

esters, in inert solvents such as ethers, hydrocar­
bons or halogenated hydrocarbons or their mixtures, 
.preferably in ethers such as, for example, diethyl 
ether, tetrahydrofuran or dioxane, in a temperature 
range from +20°C to +150°C, preferably from +20°C 
to +100°C at atmospheric pressure. The reaction can 

also be carried out in a two-phase system, where 
the aqueous phase contains an auxilie.y base such 
as sodium carbonate or potassium carbonate or sodium 
hydrogen carbonate or potassium hydrogen carbonate.

The reaction can be illustrated by the fol­
lowing equation:

Le A 25 851
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c) The conversion of amines into ureas in
general takes place by reaction with isocyanates in 
inert solvents such as ethers, hydrocarbons or halo­

genated hydrocarbons or their mixtures, preferably 
in ethers such as, for example, diethyl ether or 

tetrahydrofuran, or in halogenated hydrocarbons such 
as, for example, methylene chloride or chloroform, 
in a temperature range from -20°C to +150°C, pre­
ferably from 0°C to +100°C at atmospheric pressure.

The reaction can be illustrated by the fol­
lowing equation:

Le A 25 851
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d) The conversion of amines into sulphonamides
ί

I
or aminosuIphamoyI derivatives in general takes 

place using sulphonyl halides or using amidosulpho- 
nyl halides, preferably using the corresponding 

chlorides in inert solvents such as ethers, hydro­
carbons or halogenated hydrocarbons or their mix-
t u r e s ,

10

15

preferably
as , for example.

in halogenated 

methylene chlori
if appropriate in the presence of
alkali metal

alkali metal
using alkali

hydrocarbons such
hloroform,de or

bases such as

hydroxides, alkali metal c

alkoxides or organic amines 
metal hydroxides

xide or potassium hydroxide, 
such as, for sodium

rbonates.

z

such as sodi

lk a I i metal
arbonate or

preferably
urn hydro-
carbonates

potass ium

carbonate, or organic amines such as

or pyridine, 
+ 1 00° C, prefe ably

temperature
from 0°C

range 
to +50°C

triethylamine
-20°C torom

atmospheric

e x m a p L e ,

i

r

c

a

a
c

n a f

a t

pressure .

The reaction can be illustrated by the fol­

lowing equation:
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e ) The conversion of the hydroxyl group 
general takes place by 

acid esters, preferably 
ters in inert solvents

bonic acid esters

with halogenoformi 
chloroformic acid
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t o car­
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10
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such
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a s
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preferably 
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as diethyl
in the presence 
droxides, alkali 
preferably in 
as triethylam 

aminopyridine 
+100°C,

atmospheric pressure.
The reaction can

of

or chloroform, or in 
tetrahydrofuran, if 

bases such as alkali
metal carbonates or

the presence of organi 
ine, pyridine, picoline 
in a temperature range

preferably from 0°C to room

lowing equation:

c

ethers such
appropriate 

metal
organic

amines

hy 
a m i
sue

n e s , 
h

or dimethyl 
from -20°C

temperature

illustrated by the

t 0
a t

f o I -

5

sulphonamides are in general 

intramolecular electrophiles 
solvents, preferably in

hexamethyLphosphoric triamide or
if appropriate in the presence

prepared 

in inert
dimethylform­

dimethyl sul- 
of bases such

Cyclic

by reaction of
dipolar aprotic
amide,
phox i de,
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as alkali metals, alkali metal hydrides, alkali 
metal amides, alkali metal alkoxides or organolith- 

ium compounds, preferably in the presence of alkali 
metal hydrides such as sodium hydride or potassium 

hydride, or alkali metal amides such as sodium 
amide or lithium diisopropyI amide , if appropriate 

in the presence of catalytic amounts of an alkali 
metal iodide, for example sodium iodide or potas­
sium iodide, in a temperature range from -20°C to 
+100°C, preferably from 0°C to +50°C at atmospheric 

pressure .
The reaction can be illustrated by the fol­

lowing equation:

5. The oxidation of the thioether groups to sul­
phoxides or sulphones in general takes place using 

oxidants such as peroxo compounds or hydrogen peroxide 
itself, preferably using hydrogen peroxide, in inert 
solvents such as carboxylic acids and carboxylic acid 
anhydrides, preferably in acetic acid, in a temperature 
range from -20°C to +100°C, preferably from 0°C to 
+50°C.
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The reaction can be illustrated by the follow­
ing equation:

The amines of the genera1 formula (III), (IV) and 

(V) employed as starting materials are known or can be
5 prepared by known methods [Hou ben-Wey I ' s "Methoden der 

organischen Chemie" ("Methods of Organic Chemistry"), 

Vol. XI/1 and XI/2].
Amines which can be used, for example, according 

to the invention are:
10 ammonia, methylamine, ethylamine, propylamine, isopropyl­

amine, butylamine, 4-dimethylaminobutylamine, 4-diethyl- 
aminobutyLamine, 3-dimethy I aminopropyI amine, 3-diethyl- 

aminopropylamine, 2-dimethyI aminoethyI amine, 2-diethyl- 
aminoethylamine, 2-amino-l-ethoxycarbonylamido-ethane,

15 3-amino-1-ethoxycarbony I amido-propane, 4-amino-1-ethoxy-
carbonylamido-butane, 3-aminoquinuclidine,

Le A 25 851
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2-[(phenylaminocarbonyl)aminolethylamine, 2-[(phenylamino- 
carbonyl)aminoTpropylamine, 4-aminomethyl-piperidine, 
4-(ethoxycarboriyl)amino-ethyl-piperidine, N-methylpipera- 
zine, 4-amino-1-carboxyethyl~piperidine, N,N-dimethylpro- 

pyIidene-diamine, N,N-dimethyIpropy I idene-diamine, N,N- 
diethylethylidene-diamine, N,N-dimethylethylene-diamine, 

N-(2-aminoethyI)ethyI carbamate and N-(2 - aminoethyI )pro- 
py l carbamate.

The halogen compounds of the general formulae
(VII) and (XI) are known or can be prepared by known 

methods [Beilstein's Handbuch der organischen Chemie 
(Beilstein's Handbook of Organic Chemistry) 2, 197, 201, 

250, 278; 3, 9, 10; 2J, 461, 462, 4631.
Halogen compounds which can be used, for example, 

according to the invention are:
chIoroacetonitriLe, 2-ch I oropropionnitriIe, 3-chLorobuty- 

ronitrile, 3-bromopropyIphtha Iimide , 3-ch I oropropyIphtha - 
I imide, 2-bromoethyI phtha Iimide, 2-bromoethyI phtha Iimide , 

4-bromobutyIphtha Iimide , 4-chIorobutyIphtha Iimide , chloro­
acetyldiethylamide, chloroacetyldimethylamide, methyl 

ch I oroacetate, ethyl chloroacetate, ethyl bromoacetate, 
methyl bromoacetate, 2-δ-bromobuty I - 1,2-benzoisothiazoI- 

3(2H)-one-1,1-dioxide and 2-V-bromopropyl-1,2-benzoiso~ 
thiazol-3(2H)~one-1,1-dioxide·

The carbonyl compounds of the general formulae 
(VIII) and (XII) employed as starting substances are known 

or can be prepared by known methods [Beilstein's Handbuch 
der organischen Chemie (Beilstein's Handbook of Organic 
Chemistry) 1_, 594, 629, 662J.

Aldehydes which can be used, for example, accord­
ing to the inention are:
acetaldehyde, propionaldehyde, butyraldehyde and 
benzaldehyde.

The compounds according to the invention can be 

used as active compounds in medicaments. The substances 
according to the invention have a particularly high 
Le A 25 851
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affinity for cerebral 5-hydroxy-tryptamine receptors of 

the 5 — ΗTη type. These are connected with agonistic, 

partial agonistic or antagonistic actions on the serotonin 
receptor. In comparison to the structurally related known 

5 compounds, they surprisingly exhibit a larger therapeutic
range .

The high-affinity Ligands for the serotonin-1 re­
ceptor described in the present invention thus represent 

active compounds for combating diseases which are charac- 
10 terized by disturbances of the serotoninergic system, in 

particular with the involvement of receptors which possess 
high affinity for 5-hydroxytryptamine (5 — ΗT η type). They 

are therefore suitable for the treatment of disorders of

15

the central nervous system such as anxiety, tension and 

depression states, sexual dysfunctions caused by the cen­
tral nervous system, ~ I e ep disturbances, and for the 
treatment of cognitive deficits for the improvement of 
learning and memory capacities and for the treatment of 

Alzheimer's disease. Furthermore, these active compounds
20 are also suitable for the modulation of the cardiovascular

system. They also intervene in the regulation of the 
cerebral circulation and thus represent effective agents 

for combating migraine. They are also suitable for the 
prophylaxis and combating of the consequences of cerebral

25 infarct events (Apoplexia cerebri) such as stroke or 
cerebral ischaemia. The compounds according to the inven­

tion can likewise be employed for combating pain condi­
tions. They are also suitable for combating disorders 
of the intestinal tract wb'ch are characterized by dis-

30 turbances of the serotoninergic system and also by dis­

turbances of the carbohydrate metabolism.
The new active compounds can be converted in a

known manner into the customary formulations, such as
tablets, coated tablets, pills, granules, aerosols, sy-

35 rups, emulsions, suspensions and solutions, using inert,
non-toxic, pharmaceutically suitable excipients or
Le A 25 851
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solvents. In this connection, the therapeutically active 
compound is in each case present in a concentration from 

about 0.5 to 90% by weight of the total mixture, i.e. in 
amounts which are sufficient to achieve the dosage range 
indicated.

The formulations are prepared, for example, by 

extending the active compounds with solvents and/or exci­
pients, if appropriate using emulsifiers and/or disper­

sants, where, for example, in the case of the use of water 
as a diluent, organic solvents can be used, if desired, 

as auxiliary solvents.
Auxiliaries which may be mentioned, for example, 

a re : 

water, non-toxic organic solvents, such as paraffins (for 

example mineral oil fractions), vegetable oils (for exam­
ple groundnut/sesame oil), alcohols (for example: ethyl 
alcohol, glycerol), excipients, such as, for example, 
ground natural minerals (for example kaolins, argillacious 

earths, talc, chalk), ground synthetic minerals (for exam­
ple highly disperse silica, silicates), sugars (for 

example sucrose, lactose and dextrose), emulsifiers (for 
example polyoxyethylene fatty acid esters), polyoxyethy­

lene fatty alcohol ethers (for example lignin, sulphite 
waste liquors, methylcellulose, starch and polyvinylpyr­

rolidone) and lubricants (for example magnesium stearate, 
talc, stearic acid and sodium sulphate).

Administration takes place in a customary manner, 
preferably orally or parenterally, in particular perlin- 

gualLy or intravenously. In the case of oral administra­
tion, tablets can, of course, also contain additives, such 
as sodium citrate, calcium carbonate and dicalcium phos­
phate together with various additives, such as starch, pre­
ferably potato starch, gelatin and the like in addition to 
the excipients mentioned. Furthermore, Lubricants, such 

as magnesium stearate, sodium lauryl sulphate and talc 
can additionally be used for tableting. In the case 
Le A 25 851
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of aqueous suspensions, various flavour improvers or 
colourants can be added to the active compounds in addi­
tion to the abovementioned auxiliaries.

In the case of parenteral administration, solu-

5 tions of the active compounds using suitable liquid exci­
pients can be employed.

In general, it has proved advantageous on intra­
venous administration to administer amounts from about

I

10
to 1 mg/kg, 

body weight

15

20

0.001 preferably about 0.01 to 0.5 mg/kg of 
to attain effective

ministration
ably 0.1 to

results, and on oral ad­

the dosage
10 mg/kg

In spite of
to deviate from the
body weight or the 
i n d i v i
of its

which

is about

body : s i

amounts

type of

0.01 to 20 mg/kg, prefer-
gh t.

t can s ome t
mentioned,

application 
dual behaviour towards the
formulation and the point 

adm i n i stration takes place
may be suf f i cient to manage with 

nimum amount, whereas 
limit mentioned must be exceeded.

mentioned m

mes be necessary
depending on the
route , on the

medicament

in time or
Thus, i

less than

π other

In the

the manner

interval at
some cases it

the previously
cases the upper

case of the

o f

t h i s / i

i

i

r

n

25

administration of larger amounts, 
divide these into a number of ind
day.

t may be advisable to

idual doses over thei

i
v

30
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Preparation examples
Exanipt e 1
6-Methoxy-4-C4-(N-1,2-benzisothiazol-3(2H)-one-1,1-di-  
oxide-yl)J-butylamino-1,3,4,5-tetrahydrobenzCc,d]indole 

hydrochloride5

15

20

25

■i? 3Q

2.5 g of 6-methoxy-4-amino-1,3,4,5-te rahydrobenz-
Lc,d]-indole and 1.3 g of triethylamine are initially 
introduced in 50 ml of dimethyIformamide . A solution of 
2-(4-bromobutyl)-1,2-benzisothiazol-3(2H)-one-1,1-dioxide 

in 20 ml of dimethyl'formamide is added dropwise and the 
mixture is stirred for 4 hours at 50°C. It is then poured 

into water and extracted using methylene chloride. The 

crude product is chromato-graphed twice over silica gel 
60 ( 40-63 pm) using ethyl acetate:etha ηo I 9:1. After the 
second chromatography, the clean fractions are combined, 
ethereal HCL is added and the solvent is stripped off at 

room temperature. The title compound is obtained as a 
hydrochloride in the form of a powder.

TLC: (silica gel 60) diisopropyl ether:etha no I 3:2
Rf: 0.458

Yield: 2.5 g (40.52 of theory).
Example 2 

4-[4-(N-1,2-Benzisothiazol-3(2H)-one-1,1-dioxide-yl)J- 
butyLamino-1,3z4,5-tetrahydrobenz[c,d]indole

35

Le A 25 851
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1.72 g of 4-amino-'l,3,4,5-tetrahydrobenzlc,dlin- 

dole and 1.01 g of triethyI amine are initially introduced 

in 40 ml of dimethyIformamide . A solution of 3.18 g of 
2-(4-broiDobutyl)-1,2-benzisothiazol-3(2H)-one-1,1-dioxide

5 in 15 ml of dimethyIformamide is added dropwise and the 
mixture is stirred for 4 hours at 50°C. It is then 

poured into water and extracted using methylene chloride. 
The crude product is chromatographed over silica gel 60 

( 40-63 pm) using ethyl acetate:etha no I 9:1. The clean
10 fractions are combined, ethereal hydrochloric acid is 

added, the solvent is stripped off and the substance is 
isolated as the hydrochloride in the form of a powder. 

TLC: (silica gel 60) ethyl acetate : etha η ο I 9:1

Rf: 0.142

15 Yield: 2.35 g (52.7% of theory).
Example 3 
6-Methoxy-4-/4-(N-2,3-dihydro-l,2-benzisothiazol-l-l-  
dioxid-yl)/-butylamino-l,3,4,5-tetrahydrobenz/c,d/indole 

hydrochiori de

This compound was prepared in analogy to the procedure 
described in exmaple 1 with 6-methoxy-4-amino-l,3,4,5- 
tetrahydrobenz/c , d/-indole and 2-(4-bromobuty1 ) - 2,3-di- 
hydro-1,2-benz isoth iazol-1,l-di ox id as starting materials.

25 M.p.: 234-237°C
TCC: (silica gel 60) tol uene/methanol 7:3
Rf : 0.27 1

Yield: 29 % of theory
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Example 4

6-Methoxy-4-/4-(Ν-4-f1uorobenzenesulf ony 1-N-methyl)- 

amidobutyl/-amino-l,3,4,5-tetrahydrobenz/c,d/indole 
hydrochloride H

5

OCH3
x HC1

ΊΟ

This compound was prepared In analogy to the procedure given 
in example 1 with 6-methoxy-4-amino-l,3,4,5-tetrahydrobenz- 
/c,d/indole and N-methy1 -N-(4-bromomethy1) - 4-f1uorobenzene- 
sulfonamide as starting material.
M.p.: 168-170°C

TCC : (silica gel 60) tο 1uene/me th a η ο 1 7:3
Rf : 0.32
Yield: 36 % of theory

Example 5
15 6-Methoxy-4-CN-propyl-N-(ethyloxycarbonylaminoethyl)J-

amino-1,3,4,5-tetrahydrobenz[c,d]indole

660 mg of 6-methoxy-4-CN-propyI-N-( aminoethy I ) 3-

amino-1,3,4,5-tetrahydrobeηz[c,d]indoIe are initially
20 introduced in 25 ml of methylene chloride. 5 ml of a

50X strength aqueous potassium carbonate solution are 
added. A solution of 236 μΐ of ethyl chloroformate and
5 ml of methylene chloride are added dropwise at 0°C with'1 

vigorous stirring. The mixture is stirred for 1 hour
25 oat 0 C. It is diluted with water and the phases are 

separated. The aqueous phase is extracted once more us­

ing methylene chloride. The organic phases are combined, 
dried over sodium sulphate and filtered. 1.5 g of

Le A 25 851
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activated carbon are added to the solution and the mixture 
is stirred for 2 hours at room temperature. It is then 

filtered and the filtrate is evaporated. The substance 
is obtained as a viscous resin.

5 TLC: (silica gel 60) di isopropyl ether:ethanol 3:2
Rf: 0.606

Yield: 540 mg (64% of theory)
Example 6
6-Methoxy-4-[N-propyl-N-(methylsulphonylamidoethyl)]~

10 amino-1,3,4,5-tetrahydrobenzlc,dDindole

HN------- -
i 0

15
όά]/c'h2-ch2-ch3

I 
och3

S'CH2-CH2-NH-SO2-CH3

20

1.14 g of 6-methoxy-4-CN-propyl-N-(aminoethyl)]- 

amino-1,3,4,5-1etrahydrobenzCc,d]indoIe and 553 mg of 
potassium carbonate are initially introduced in 40 ml 

of methylene chloride. A solution of 550 mg of methane-

25 sulphonyl chloride and 5 ml of methylene chloride is added 
dropwise at room temperature and the mixture is stirred 

for 4 hours at room temperature. It is then diluted with 
water, and the organic phase is separated off and evapora­

ted. The residue is chromatographed over silica gel 60
30 (40-63 pm) using cycIohexane:ethyI acetate 1:1. The oil

obtained is crystallized using petroleum ether/diisopro­

pyl ether. Colorless crystals are obtained, 
m.p.: 118°C

TLC: (silica gel 60) diisopropyl ether:etha no I 3:2

35 Rf: 0.617

Yield: 930 mg (63.7X of theory)

Le A 25 851
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Example 7

6-Methoxy-4-CN-propyl-N-(butylsulphonylamidoethyl)]-amino-

1z3z4z5-tetrahydrobenzCczd]indole

5

10

15

20

25

30

35

1.15 g of 6-me t h ox y-4- [ N-p r opy I -N- ( am i ηoe t h y I ) J - 
amiηo- 1z3,4,5-1etrahydrobenzCc , dJindο Ie and 553 mg of 

potassium carbonate are initially introduced in 40 ml 
of methylene chloride. 752 mg of butanesuIphοny I chloride - 

are added dropwise at room temperature and the mixture is 

stirred for 4 h at room temperature. It is then diluted 

with water, and the organic phase is separated off and 
evaporated. The residue is chromatographed over silica

gel 60 (40-63 pm) using cyclohexane:ethyl acetate 1:1. 
The compound is obtained as a viscous resin.

TLC: (silica gel 60) cycIohexane : ethyI acetate 1:1
Rf: 0.767

Yield: 1.24 g (76.1% of theory).

Example 8
6-Methoxy-4-[N-propyl-N-(tosylamidoethyl)]-amino-1z3z4,5- 

tetrahydrobenz[czd]iridole hydrochloride

x HC1

2.32 g of 6--methoxy-4-L4-propyl-N-(aminoethyl)]- 

amino-1z3z4z5-tetrahydrobenzLczd]indole are initially 
introduced in 45 ml of methylene chloride with 4.5 ml of

Le A 25 851
46



r

,·>

50% strength potassi urn carbonat e solution. A solution of
1.7 g of tosyl chi o r ide and 15 m I of methy I ene chloride
i s added dropwise a t room tempe r a t u r e with vigorous stir-
ring. The m i x t u r e i s stirred for 3 hours a t room tem-
perature . 11 is then diluted u s i ng water and methylene
chloride, the phases a re separated and the organic phase

i s e/ aporated. The residue is chromatographed over silica
gel 60 (40-63 pm) us ng diisopropyl ether : etha ηo I 3:2.

10

The oil obtained is dissolved in diethyl ether 
and ethereal hydrochloric acid is added. The solvent is 

stripped off and the hydrochloride in the form of a powder 
is dried in a high vacuum at 50°C.

TLC: (silica gel 60) diisopropyl ether:ethanol 3:2
Rf: 0.708

Yield: 2 g (52% of theory).
Example 9 

6-Methoxy-4-[N-propyl-N-(2-naphthylsulphonylamidoethyl)J-

amino-1,3,4,5-tetrahydrobenz[c,d]indole hydrochloride

20

x HC1

30

862 g of 6-methoxy-4-EN-propyl-N-(aminoethyl)]- 

amino-1,3,4,5-tetrahydrobenz[c,d]indole are initially 
introduced in 15 ml of methylene chloride with 

50% potassium carbonate solution.
of 2-naphtha IenesuLphonyL 

chloride

chloride
A solution 

and 5 ml of

t u r e is
diluted

phase is

is added dropw i se 

stirred overnight 

using water
separated 

over silica

and

off.

at room

1.5 ml of

graphed

ethyl acetate 1:1.

Le A 25 851

temperature 

at room temperature 

methylene chloride 

The crude product 

60 (40-63 pm) using
product is dissolved in ethyl

r

and

i s

of 748 mg 
methylene 

. T h e . m i x - 

then

the organic 

chromato­

cyclohexane:35 gel

The

47
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acetate. The salt is then precipitated using ethereal 
hydrochloric acid. The mixture is diluted using ether and 

filtered with suction. The compound is obtained as the 
hydrochloride in the form of a powder.

5 TLC: cycIohexane : ethyL acetate 1:1
Rf: 0.307

Yield: 910 mg (59.1% of theory).
Example 10 

6-Methoxy-4-[N-propyL-N-(phenylureidoethyl)]-amino~1,3,4,5- 
10 tetrahydrobenz[c,d1indo I e

15

1.18 g of 6-methoxy-4-[N-propyI-N-( aminoethyI )1-

amino-1,3,4,5-1etrahydrobenz[c,d1indoIe are initially

20 introduced in 20 ml of methylene chloride. A few drops 

of triethyI amine are added and 420 mg of phenyl isocyanate 
are then added dropwise at room temperature. The mixture 

is stirred overnight at room temperature and evaporated. 
The residue is chromatographed over silica gel 60

25 (40-63 pm) using ethyl acetate:etha no I 9:1. The residue
is dissolved in diethyl ether and the salt is precipitated 

using ethereal hydrochloric acid.
The substance is obtained as the hydrochloride in 

the form of a powder.
30 TLC: (silica gel 60) ethyl acetate:ethano I 9:1

Rf: 0.176
Yield: 760 mg (42% of theory).

35

Le A 25 851
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Example 11

6-Methoxy-4-[N-propyl-i.'-(aminoethyl)]-amino-1z3z4z5-tetra- 
hydrobenzCc,d]indole

10

15

och3

/ch2-ch2-ch

\ch2-ch2-nh

3.44 g of lithium aluminum hydride are initially 

introduced in 50 ml of absolute diethyl ether and the mix­
ture is heated to reflux. A solution of 6.4 g of 6-meth- 
oxy-4-[N-propyl~N-(cyanomethyl)]-amino-1z3,4,5-tetrahydro- 

benz[czdlindole in 
added

under

dropwise and 
reflux. It

75 ml of absolute diethyl ether is 

the mixture is stirred for 4 hours

water and filtered
is then cautiously decomposed using

with suction. The residue is boiled

5

3

2

twice

20

with ethyl acetate. The organic phases are combined 

and evaporated. The product can be crystallized from the 
oily residue using petroluem ether : diisopropyI ether. A 

colourless powder is obtained.
m.p.: 146-147°C

Yield: 4.6 g (70.8% of theory).
Example 12

25 6-Methoxy-4-CN-propyl-N-(cyanomethyL)l-amino-1z3z4z5-tetra- 

hydrobenz[czd]indole

30

7.2 g of 6-methoxy-4-propyI amino- 1,3,4,5-1etra-

35 hydrobenzCczd]indoIe are brought to reaction in 150 ml of 
methyl ethyl ketone at 70°C with 11.5 g of chloroaceto- 

Le A 25 851
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nitrile

5

10

15

20

25

A 30

and
a f t e
ted

gel
The

TLC

1

r

in the presence of 20.7 g 
g of potassium iodide. The 
3.5-4 hours. The mixture i
The c rude

60 (63-200
substance i

0

s

of potassium carbonate 
reaction is complete 
filtered and evapora-

product is chromatographed over silica 

pm) using c y c I o h e x a n e : e t h y I acetate 1:1. 
obtained as a viscouss oil.

(silica gel
.447

60) cycLohexane:ethy I acetate 1:1
Rf:

Y i e
Example 13
6-Methoxy-4-propylamino-1,3,4,5-tetrahydrobenzEc,d]indole

Id : 8 g (94% of theory)

3

1.25 g 

benz[czdJindole 
methanol . 265

in 40 tn I of

of 6-methoxy-4-amino-1,3/4,5-tetrahydro- 

are initially introduced
pl of glacial acetic acid

sodium cyanoborohydride are added and the 
heated to 60°C. 440 pl of propionaldehyde are

dropwise at this temperature during the 
The mixture is stirred for 1 h at 60°C and

and 492 mg of 

mixture is

course

ted. The residue

washed once with
and the residue
for 10 min with

organic phase 

ethyl acetate 

graphed over 

ether:ethanol

i

ene

added

of 30 min.

is taken up in methyl 
organic phase 

i n

water. The

is taken up
5 molar sod,i urn
separated off

evapora- 

hloride and

then

c
i s evapora ted, 

and st r r e dethyl acetate 
hydroxide solution.

extracted once

1

The

s
and evaporated.

ilica gel 60 (40-63 pm) using di
3:2. The product is a viscous o 

gel 60) diisopropyl ether:ethano I

s

Rf: 0.204

Yield: 800 mg
Le A 25 851

r

The residue is

using

chromato-
more

isopropyl 
i I .

3:2

! I

TLC: (silica

35 (53% of theory)
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6-Methoxy-4-(dimethylsulphamoylethyl)-amino-1,3,4,5-tetra-

5

10

1-5

20

25

30

Example Ί 4

hydrobenz[c,d] indole

t

1 g of 6-me
Cc,dlindol e are ini

with 5 g of mo Ie c u I
are added and the m

a

i
r sieve
x t u r e is

thoxy-4-oxo-1,3,4, 
ially introduced 

(4 A).

2-dimethylsulphamoylethylami
is stirred for 30 minutes
room temperature 
added and the m i x

2

at
and

t u r e
1

i
3 g
s s

5 -1 e t
i n

. 3

30

cooled

ne are

t o
g

0°C

rahydrobenz-
m I o f methanol

o f acet
1.14

i c

g

acid

o f
added and the m i x t u r e

perature. It
due is taken

i s then f 1 11

0°C. It i s allowed to come t o

of
t

e

sodium
i r r e d for

cyanoborohydride
4 hours at

red and evaporated.
in ethyl

hydroxide solution is added and the m
up acetate, 20% strength s

i x t u r e i s s

are

room tem-
The r e s i-

odium
t i r r e d

for 15 min. The phases are separated
phase is washed with ethyl 

are evaporated.nic phases
over s i I i
ethanol

viscous
TLC: (s

f and the aqueous

c a
4

o

: 1

i I

acetate and the

The residue i s
gel 60 (40-63

combined o r g a -
chromatographed

pm) using di isopropylamine: 

as eluent. The substance is obtained as a

i I i c a gel 60) ethyl acetate:ethanoL 9:1
Rf: 0.189

Yield: 400 mg (24% of theory)

Le A 25 851
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Example 15

6-Methoxy-4-[N-propyl-N-(dimethylsulphamoylethyl)]-amino-
1,3,4,5-tetrahydrobenzCc,d]indole

362

amino-1,3,4
troduced in
acid

s o d i
stir

the

s od i

z

mg of 6-methoxy-4-(dimethyI
5-tetrahydrobenzCc,d]indole
7.5 ml of methanol. 480 mg

mg of propionaldehyde are added 
cyanoborohydr i de
for 2 h at room

sulphamoyl
i n i t iare

of

and· 93

u m
red

res

u m

stir red

are then added and

g I a c i a 
. 270

the mi

idue is taken up 
hydrox ide

for 10 m

solution is

i nutes .
rated off and

hydrochloric 
a number of t

e x t r a c t ed

a c i d
i me s

and

phase
using

ethyl)- 
aI Iy in- 

aceticI

mg of

x tore i s
evaporating,

20% strength
i

temperature. After 

in ethyl acetate, 
added and the mixture

The ethyl acetate phase
3N hydrochloriusing

is rendered alkaline

is evaporated

(63-200 pm) using

again chromatographed uver 
a cyc I ohexane/ethyI acetate 

of a little triethylamine.

and the hydrochloride is precipitated 

hydrochloric acid. A colorless hygro- 
obtained.

ethyl acetate, 

chromatographed 
ethyl acetate.

i I i c a

over

The

s

s

i s

The

solved in ether

using 
s c op i 

TLC :

ethereal
c solid

(silica
i s

c 3 c

and

i d .

e x
i c

s e p a -

The

t r a c t e d
phase

60

organ 

silica gel 
product obtained is 

60 (63-200 pm) using

gradient with the addition 

The product obtained is dis-

gel 60) ethyl acetate
Rγ: 0.466

Yield: 125 mg
Example 15

6-Methoxy-4-(methylsulphonylamidopropyl)-amino-1,3 /, 4,5-

tetrahydrobenzLc,d] indole hydrochloride
Le A 25 851

(28.1% of theory).

35
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500 mg of palladium-carbon (10% strength) are
prehydrogenated in 20 ml of methanol and 5 ml of methanol/ 

hydrochloric acid (1 mol x 1 ). A solution of 1.2 g of
10 6-methoxy-4-[N-benzyl-N-(methylsulphonylamidopropyl)3- 

amino-1,3,4,5-tetrahydrobenz[c,d]indole in 40 ml of metha­
nol is added ariu the mixture is hydrogenated until 

hydrogen uptake is complete. The solution is filtered 
from the catalyst, neutralized and evaporated. The r e s i —

15 due is chromatographed over silica gel 60 (40-63 pm) using 
ethyl acetate:ethano I 9:1. The clean fractions are 

combined, ethereal hydrochloric acid is added and the 

solvent is stripped off at room temperature. The compound 

is obtained as the hydrochloride in the form of a powder.
20 TLC: (si.lica gel 60) diisopropyl ether:ethanol 3:2

Rf: 0.274

Yield: 557 mg ¢51-.3% of theory)

Example 17 

6-Methoxy-4-CN-benzyl~N-(methylsulphonylamidopropyl) J -

25 amino-1,3,4,5-t:etrahydrobenz[c,d]indole

30

1.7 g of 6-methoxy-4-[N-benzyl-N-(aminopropyl)J- 

amino-1,3,4,5-tetrahydrobenzCc,d]indole and 672 mg of 
potassium carbonate are initially introduced in 50 ml of 

35 methylene chloride. A solution of 613 mg of methanesul- 

phonyl chloride and 10 ml of methylene chloride is added 
Le A 25 851
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dropwise at room temperature and the mixture is stirred 
overnight at room temperature. The precipitate is then 

filtered off and the solution is concentrated on a rotary 
evaporator. The residue is chromatographed over silica

5 gel 60 (840-63 pm) using cycLohexane:ethyI acetate 1:1.
Crystals of m.p.: 132-133°C are obtained.

TLC: (silica gel 60) cyc I ohexane:ethyI acetate 1:1
Rf: 0.182

Yield: 1.2 g (57.7% of theory)
10 Example 18

6-Methoxy-4-(4-fluorophenylsulphonylamidopropyl)-amino-
1,3,4,5-tetrahydrobenz[c,d)indole hydrochloride

15

20 800 mg of pa 11 adium-carbοn (10% strength) are

prehydrogenated in 25 ml of methanol and 6.5 ml of metha-
_ ί

no I/hydrochIoric acid (1 mol x 1 ). A solution of 1.6 g

of 6-methoxy-4-[N-benzyl-N~(4-fluorophenyLsulphonylamido- 
propyl))-amino-1,3,4,5-tetrahydrobenzLc,d]indole in 25 ml

25 of methanol is added and the mixture is hydrogenated until 

hydrogen uptake is complete. The solution is filtered 

off from the catalyst, neutralized and evaporated. The 
residue is chromatographed over silica gel 60 (40-63 pm) 

using ethyl acetate : ethano I 9:1. The product is taken up

30 in ether and the salt is precipitated using ethereal hy-

drochloricacid.

TLC: (silica gel 60) diisopropyl ether:ethanol 3:2

Rf: 0.481
Yield: 840 mg (58.7% o’ theory)

Le A 25 851
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Example 19
6-Methoxy-4-tN-benzyL-N-(4-fluorophenylsuLphonylamido- 

propyl)]-amino-1,3,4,5-tetrahydrobenzCc,d]indole

10 12.5 g of 6-methoxy-4-L-N-benzy I-N-( aminop ropy I)1- 
amino-1,3,4,5-tetrahydrobenzCc,d)indole and 470 mg of 
potassium carbonate are initially introduced in 30 ml of

20

methylene chloride. A solution of 730 mg of 4-fluoroben- 
zenesu I phonyL chloride in 5 ml of methylene chloride is 

added dropwise at room temperature and the mixture is 
stirred overnight at room temperature. It is then diluted 

using water and methylene chloride, and the organic phase 
is separated off and evaporated. The crude product is 

chromatographed over silica gel 60 (40-63 ym) using cyclo- 
hexanezethyl acetate 7:3. The substance is obtained as a 

viscous resin.

TLC: (silica gel 60) cyc I ohexane : ethyI acetate 7:3
Rf : 0.172
Yield: 12.5 g (72.5% of theory)

25 Example 20

6-Methoxy-4-(N~benzyl-N-aminopropyl)-amino-1,3,4,5-tetra-
hydrobenz[c,d]indole

30
I

35

882 mg of Lithium aluminum hydride are initially 

introduced in 15 ml of absolute diethyl ether under argon. 

A suspension of 2 g of 6-methoxy-4-[N-benzyL-N-(2-cyano- 

Le A 25 851
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ethyI )-amino-1,3,4,5-tetrahydrobeηζCc,d 1 indo I e in 50 ml
i sof absolute diethyl ether added dropwise under reflux.

The mixture is stirred for 4 hours under reflux and then

cooled to room temperature. It is decomposed using 8 ml

of ethyl acetate, ml of water and 2 ml of 15% strength
potassium hydroxide solution. The mixture is filtered

10

with suction and the residue is washed three ti m e s with

ethyl acetate. The mother liquor is evaporated and the

residue obtained i s chromatographed over silica g e I 60
(40-63 pm) using methanol:triethylam i n e 9 5 : 5 . The sub-

stance is obtained as a viscous oil.
TLC: (silica gel 60) metha η ο I :triethyI amine 95:5 

Rf : 0.186
Yield: 1.35 g (66.5% of theory).

E x a mp I e 21

6-Methoxy-4-EN-benzyl-N-(2-cyanoethyl)l-amino-1,3,4,5-

tetrahydrobenzCc,dlindole

i

!

25
2.05 g of 6-methoxy-4-benzyI amino-1,3,4,5-tetra- 

trahydrobenzEc,d]indole and 1.86 g of acrylonitrile and 
25 mg of copper(II) acetate are stirred under reflux for

1

4

12 hours . The reaction mixture is chromatographed over
silica gel 60 (63-200 pm) using eye Iohexane:ethy I acetate
7:3. A colourless powder of melting point 126°C is

I

30 obtained.

TLC: (silica gsl 60) cycIohexane:ethyI acetate 1:1
Rf: 0.445

Yield: 2.05 g (84.7% of theory)

Le a 25 851

56



10

15

20

25

30

Example 22

6-Methoxy-4-benzylamino-1,3,4 ,5-tetrahydrobenz[c,d] indole

2 9 6-methoxy-4-amino-1,3,4
ntroduced i

r

course 
at 60°C

e

o f
of 30

£c,d]indol 

no I . 450 pL 
borohydride 
1.12 g

o f
are i n i t i a I I y i

o f acetic acid
are added, the

nzaldehyde are
minutes. The

and 800 mg 
mixture is

n
5-tetrahydrobenz-

75 ml of me t h a -

of sodium
heated to

cyano-
60° C and

added dropwise 
mixture is sti

during 
r red for

the

1 hour

and then evaporated. The residue 
ethyl acetate and stirred for 10 minutes 

sodium hydroxide solution.
off and evaporated.

chloride, ac 
stirred for

t i v a t e d
1 hour

i s

with

taken up in

20% s

filtered and

The organic phase
The residue is dissolved

carbon is added and
at room temperature.

i
i

the m i
The

evaporated. The brown crys

gel 60 (40-63 pm)
t a I s

chromatographed over silica 

acetate:ethanol 9:1.

A crystalline powde 
obtained.

T L C: ethyl acetate:ethanol 

Rf: 0.359
Yield: 2.05 9

Use Example
Example 23

Affinity for

The h

t r e n g t h 

teds e p a r a 

methyl 

t u r e i

s
n e n e

x s
solution

obtained

using e

i s
a r e

t h y I

r of m.p. : 1 43- 1 44°C is

9: 1

(70.2% of theory).

i I

the 5-ΗTη receptor

igh affinity of the compounds according 

for 5-hydroxytryptamine receptors of the 
represented by way of

to

subtype 1 is

The values indicated are data which

example in Table 1. 

have been determined
from receptor binding studies with

Le A 25 851

calf hippocampus mem-

the invention
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membrane preparations. 3H-Serotonin was used for this as a 
radioactively Labelled ligand.

Table 1
Compound of

10

5 Example No. Ki ( n moI / I )
1 2
2 2
5 1
5 6
8 1
9 2

15 8
18 0.7

Furthermore, the antidepressive action properties

15 of the compounds were investigated. For this, the influ­
ence of the compounds on the so-called "behavioral 

despair" behavior was investigated according to Porsolt et 
al. Arch. Int. Pharmacodyn. Ther. 229, 327 (1977). By 

way of example, the compounds according to Examples 3, 4,
20 7 and 13 show positive action.

Le A 25 851

58 -
i



r

The claims defining the invention are as follows:

1. 1,3,4,5-Tetrahydrobenz[c,d]indoIes of the formula

X 
1

(I) 
-z

in which
-t 

R - stands for H , alkyl, aralkyl or 

heteroarylalkyl,
X - stands for H, OCH3, OH, SCH3, halogen, 

CN or CONH2,
Y - stands for a straight-chain or branched, 

saturated or unsaturated alkylene chain 
having up to 6 carbon atoms

and
Z - stands for cyano or for a group of the formula

-N -OR4, -SOmR5, -COOR6, -CONR7R8

Xr3

where
RA - stands for hydrogen, alkyl, alkenyl, 

cycloalkyl, aryl, aralkyl, acyl, 

alkoxycarbonyl, aryloxycarbonyl or 
aralkoxycarbonyl

r5 - stands for alkyl, alkenyl, cyclo­

alkyl, aryl or aralkyl, where the 
aryl radicals can be monosubstituted, 
disubstituted or trisubstituted by 

identical or different halogen, 
cyano, alkyl, alkoxy, trifluoro­
methyl or trifIuoromethoxy, or for 

7 8a group of the formula -NR R ,
R^ - stands for hydrogen, alkyl, al­

kenyl, cycloalkyl, aryl or aralkyl,

Le A 25 851
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7 8R and R are identical or different and

- stand for hydrogen, alkyl, alkenyl,

cycloalkyl, aryl or aralkyl,
m - stands for a number 0, 1 or 2,
R and R are identical or different and

- stand for hydrogen, alkyl, alkenyl, 
cycloalkyl, aryl or aralkyl, where 
the aryl radicals can be substituted 

by halogen, cyano, alkyl, alkoxy or 
trifluoromethyl, or

9
- for a group of the formula -COR or

-so2r10,

wherein
- denotes hydrogen, or

1 1- a group NHR , or
- denotes alkyl or alkoxy, or
- denotes aryl, aralkyl, aralkoxy

or heteroaryl, where the radi­

cals mentioned can be monosub­
stituted, disubstituted or 
trisubstituted by identical or 
different alkyl, alkoxy, alkyl­
thio, halogen, cyano, trifluoro­
methyl, trifIuoromethoxy, tri- 

fluoromethylthio, amino, alkyl­
amino or dia I ky I amino ,

R - denotes alkyl which can be 
substituted by cyano, halogen, 

trifIuoromethy I , trifluoro­
methoxy or a I koxycarbony I, or

- denotes aryl, aralkyl or hetero­
aryl, where the radicals men­

tioned can be monosubstituted, 
disubstituted or trisubstituted 

by identical or different alkyl, 
alkoxy, alkylthio, halogen,

6n
Le A 25 851
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cyano, trifIuoromethy I , tr i — 
fLuoromethoxy , trifIuoromethyI - 
thio, amino, aLkylamino or 

dialkylamino, or
7 8- denotes a group NR R ,

where
7 8R and R have the abovemen­

tioned meaning

and
1 1R - denotes alkyl which is op-

tionally substituted by cyano, 

halogen, trifIuoromethy I or 
trifIuoromethoxy, or

- denotes aryl, aralkyl or 

heteroaryl, where the aryl 
radicals can be monosubstitu­

ted, disubstituted or trisub­
stituted by identical or 

different alkyl, alkoxy, 
alkylthio, halogen, cyano, 

trifLuoromethyI , trifluoro­
methoxy, trifIuoromethyLthio, 

amino, alkylamino or 
dialkylamino,

or where
2 3R and R , together with the nitrogen atom, form 

a heterocyclic ring from the series comprising

Le A 25 851
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wherein

η - denotes a number 1 or 2, 
and

1 2R - stands for acyl, al koxycarbonyl, alkylsul-
phcnyl, pheny I su I phonyL, toLyLsuI phony I ,
benzyIsuIphonyI , carbomoyl or suLphamoyl 

and their salts.

2. 1,3,4,5-Te t r ahy d r obe n z L c , d j i ndo I e s according to
Claim 1, wherein

R 1 - stands for H , C^C^-alkyl or benzyl
X - stands for H, OCH3, OH, SCHj, F, CL, Br, CN or

C0NH2,
Y - stands for a straight-chain or branched, saturated

or unsaturated alkylene chain having up to 6 carbon 
atoms

and
1 - stands for cyano or for a"aroup of the formula

/TR2
-n ·> -so2nr7r8, -conr7r8

Xr3 ,

wherein
7 8R and R are identical or different, and

- stand for hydrogen, lower alkyl, phenyl,
Le A 25 851
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z phenyl or
be substi-

benzyl or
2 3R and R are

phenethyl 
identical

r

or di fferent and

stand for lower alkyl
benzyl 

tuted
alkyl,
- stand
-SO2R10 

wherein 
R9

hydrogen,
where the phenyl radicals 

chlorine, bromine, 
trifluoromethyl 

the formula

P

by fluorine, 
lower alkoxy or 

for a group of

can
lower

-COR

o r
9 or

f

denotes

denotes
denotes

group NHR 1 , or 

lower alkyl or lower alkoxy 
phenyl, benzyl, benzyloxy,

pyridyl, pyrimidyl, quinolyl, 
benzothiazolyl, benzoxazolyl

hydrogen or a

/

t h
o r
1 eny I ,

furyl, 
quinolyl,

i so-

/

thiazolyl, oxazolyl, isoxazolyl or iso­
thiazolyl, each of which is optionally 
substituted by lower alkyl, lower alkoxy, 
fluorine, chlorine, bromine, tri fluoro­

methyl, dimethylamino or di ethylamino, 
R - denotes lower alkyl which is optionally 

substituted by cyano, fluorine, chlorine, 
bromine, trifIuoromethyI or lower alkoxy­

carbonyl, or
- denotes phenyl, naphthyl, benzyl, thienyl, furyl,

pyrimidyl, pyridyl, quinolyl. isoquinolyl,

benzothiazο IyI , benzoxazolyl, thiazolyl,
oxazolyl, isoxazolyl or isothiazolyl, each 
of which is optionally substituted by Lower 

alkyl, Lower alkoxy, fluorine, chlorine, 
bromine, trifluoromethyl, dimethylamino or 
diethylamino, or 7 R- denotes a group NR R ,
where

7 8R and R have the abovementioned meaning, 
and

11R - denotes lower alkyl which is optionally
Le A 25 851
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substituted by cyano, fluorine, chlorine

or bromine, or

- denotes phenyl, benzyl, thienyl, furyl, 
pyridyl, pyrimidyl, quinolyl, isoquinolyl, 
be ηzothiazoIy I , benzox azo I yL, thiazolyl, 
oxazolyl, isoxazolyl or isothiazolyl, each 
of which is optionally substituted by lower 
alkyl, lower alkoxy, fluorine, chlorine, 

bromine, trifluoromethyl, dimethylamino or 
diethylamino,

o r
2 3R and R , together with

a heterocyclic ring

the nitrogen atom, form 

from the series comprising

0

0

wherein
n - denotes a number 1 or 2

and their salts.
3. 1,3,4,5-TetrahydrobenzLc,d]indoIes according to

Claims 1 and 2,
wherein

Le A 25 851
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R 1 - stands for hydrogen, methyl, ethyl , n-propyl or benzyl ,

X - stands for H, OCH3, OH , S C H 3 , F, CL, CN or CONHp ,

Y - stands for a straight- chain a I k y I e n e c h a in having

2 t o 4 carbon atoms

and
Z - stands for cyano or for a group of the formula

/R2
so9nr7r8,-N CONR7R 8

\r3 »

where
R7 and r8 are identical different and

stand for

R2
isopropyl 

and r3 are

hydrogen 
, butyl, 

identical
stand for hydrogen
propyl, butyl, i o u u uu ,

- stand for phenyl which is 

by fluorine, chlorine
o

- for a group -COR or 

wherein
R9

, methyl, ethyl, propyl 
isobutyl or tert.butyl, 
or different, and 

methyl, ethyl, propyl 
butyl or

I I y sub'

iso-

tert
opt

, me
-so2r

thy I
10

z

denotes

denotes

hydrogen or a 

methyl, ethyl

group NHR

R10

methoxy 

phenyl , 
pyridyl 

each of

z

ethoxy, propoxy, 
benzyl

, or 

isopropyl.

methyl, 
denotes

, benzyl oxy,
pyrimidyl, quinolyl 

optionally 
fluorine or

which
methoxy, 

methyl, 
butyl or isobutyl

ethyl, propyl 
, each of wh

propyl ,
isopropoxy, or 

thienyl, furyl
or isoquinolyl, 

substituted by 
h L o r i n e , 

isopropyl, 
ch is optionally

o r

z

z

z

z

i s o b u t y I

1 s

1 ο n a

o

c

z

1

t i t u t e d

r

1 1

m e t h c x y, o r

z

substituted by fluorine, chlorine, methoxycar­

bonyl, ethoxycarbonyl, propoxycarbonyl, isopro­

poxycarbonyl, butoxycarbonyI or isobutoxycar- 
bonyl, or

denotes phenyl, naphthyl, benzyl, thienyl, furyl, pyri­
dyl, pyrimidyl, quinolyl or isoquinolyl, each
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r

of which is optionally substituted 
ethyl, propyl, isopropyl, methoxy, 

chlorine, o r
denotes a group NR?r8,

R2

where
R? and R 8 have the abovementioned

and
R11

o r
and R3

cyclic
r

denotes
butyl,
i s o h e x y L

methyl, 

isobutyl,
, each of

tuted by fluorine 

denotes phenyl 
be substituted

or methoxy,

together with 

ring ■from the

by methyl, 
fluorine or

meaning,

ethyl, propyl, isopropyl, 
pentyl, isopentyl, 
which is optionally 

or chlorine, or 
each of wh i c

hexyl or
s u b s t i -

or

by

benzyl, 

fluorine. chlorine,

h can
methyl

nitrogen

series

t he a tom, form a hetero-

compr is 1 ng

»

9

9

9 9

o r
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wherein
π - denotes a number 1 or 2

and their salts.

4. Process for the preparation of 1,3,4,5-tetrahy-

drobenz[c,d] indoles of the formula

( 1)

ί n which
R 1 for aH, I k y I , aralkyl orstands

heteroarylalkyl.
X - stands for H, OCH3, OH, SCH3, halogen.

CN or CONHj,
Y - stands for a straight-chain or branched,

saturated or unsaturated alkylene chain

having up to 6 carbon atoms
and

Z stands for cyano or for a group of the formula

/R2
-N
\r3

-OR4 , -SOmR5, -COOR6, -CONR7R8

where
R - stands for hydrogen, alkyl, alkenyl, 

cycloalkyl, aryl, aralkyl, acyl, 
a I koxycarbonyL , ary I oxycarbonyL or 

aralkoxycarbonyl
r5 - stands for alkyl, alkenyl, cyclo­

alkyl, aryl or aralkyl, where the 
aryl radicals can be monosubstituted, 
disubstituted or trisubstituted by 
identical or different halogen.
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cyano, alkyl, alkoxy, trifluoro- 
methyl or trif I uoromethoxy , or for

7 8a group of the formula -NR R ,
- stands for hydrogen, alkyl, al­

kenyl, cycloalkyl, aryl or aralkyl,
7 8R and R are identical or different and

- stand for hydrogen, alkyl, alkenyl,

cycloalkyl, aryl or aralkyl,

m - stands for a number 0, 1 or 2, 
? 3R and R are identical or different and

stand for hydrogen, a 
, aryl or a 
a d i c a I s can

Lkyl, alkenyl, 
ralkyl, where 

be substituted

, cyano, alkyl, alkoxy

cycloalkyl 

the aryl r 
by halogen
trifluoromethyl,

9
for a group of the formula -COR 

cn d 10-S02R ,
wherein 
R9 denotes

a group 

denotes

hydrogen, or
NHR11

alkyl 
aryl , 

or heteroaryl

denotes
or alkoxy, or 
aralkyl, aralkoxy 

, where the radi­
cals mentioned can be monosub­

o r

o r
o r

r o r

stituted, disubstituted or 
trisubstituted by identical or 

different alkyl, alkoxy, alkyl­
thio, halogen, cyano, trifluoro­

methyl, trifIuoromethoxy, tri­
fl uorome t hy 11 h i o, amino, alkyl­
amino or dia IkyLamino,

10R - denotes alkyl which can be 

substituted by cyano, halogen, 
trif I uoromethyI , trifluoro­

methoxy or a I koxycarbony I , or
- denotes aryl, aralkyl or hetero-
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4

-I

aryl, where the radicals men­
tioned can be monosubstituted,
disubstituted or trisubstituted
by identical or different alkyl,

*

alkoxy, alkylthio, halogen, 
cyano, trifluoromethyl, tri­

ft uo rome t h oxy , trifluoromethyl- 
thio, amino, alkylamino or 

dialkylamino, or
7 8- denotes a group NR R ,

where
7 8R and R have the abovemen­

tioned meaning
and

1 1R - denotes alkyl which is op­
tionally substituted by cyano, 

halogen, trifluoromethyl or 
trif I uoromethoxy, or

- denotes aryl, aralkyl or 
heteroaryl, where the aryl 
radicals can be mo ηosubstitu- 
ted, disubstituted or tri sub­
stituted by identical or 
different alkyl, alkoxy, 

alkylthio, halogen, cyano, 
trifluoromethyl, trifluoro-

or where
2 3R and R , together with 

a heterocyclic ring from

methoxy, trif I uoromethy11hio, 
amino, alkylamino or 
dialkylamino,

the nitrogen atom, form
the series comprising

Le A 25 851
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H2C—(CH2) n

or -N^____^N-R12

wherein
n - denotes a number 1 or 2,

and
1 2R - stands for acyl, a I koxycarbony I , alkylsul- 

phonyl, phenyLsulphonyI , tοLyIsuLphony I, 
benzyIsuI phony I , carbamoyl or sulphamoyl 

and their salts, 
characterized in that ketones of the formula (II)

(II)

in Hhich X has the abovementioned meaning, are reduct-

i v e I y aminated [A] with amines of the formula (III), (IV)

or (V)

Le A 25 851
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H2NR1 H2N-Y-Z

(IV) (V)

/R1
HN 
\γ-ζ

(III )

in which R , Y and Z have the abovementioned meanings.

5. Process for the preparation of 1,3,4,5-tetrahydro-
benz[c,d]indoles of the formula

in which
1 

R - stands for H, alkyl, aralkyl or

heteroarylalkyl,
X - stands for H, OCH3, OH, SCHj, halogen, 

CN or CONH2,
Y - stands for a straight-chain or branched, 

saturated or unsaturated alkylene chain 
having up to 6 carbon atoms

and

4 - stands for cyano or for a group of the formula

N OR4, SCTR5 , COOR6 , CONR7R8
\R3

where
4

R - stands for hydrogen, alkyl, alkenyl, 

cycloalkyl, aryl, aralkyl, acyl, 
a Ik0xycarbonyI , aryI oxycarbonyI or 

aralkoxycarbonyl
R5 - stands for alkyl, alkenyl, cyclo­

alkyl, aryl or aralkyl, where the 
aryl radicals can be monosubstituted.

Le A 25 851 
71



r

disubstituted or trisubstituted by
identical or different halogen,

cyano, alkyl, alkoxy, trifluoro­
methyl or trifLuoromethoxy, or for

7 8a group of the formula -NR R ,
R^ - stands for hydrogen, alkyl, al­

kenyl, cycloalkyl, aryl or aralkyl, 
R and R are identical or different and

m
R2 and

s tand for hydrogen 
cycloalkyl,

tands for a number
R^ are identical

r

aryl or

alkyl, alkenyl, 
aralkyl,

, 1 or 2, 
different and

cycloalkyl 
the

Lkyl, alkenyl, 
ralkyl, where 

be subs t i tuted

by 
t r i
for

tand for hydrogen,
, aryl or

aryl radicals can
halogen, cyano, alkyl, alkoxy

fluoromethyl, or
9 

a group of the formula -COR
-SO2R 10, 

wherein
9

R - denotes
a group 

denotes

hydrogen, or
NHR 1 1

denotes

, or

or alkoxy, or 
aralkyl, aralkoxy 

where the radi-

s

s

r

0
o r

a
a

o r

o r

alkyl
aryl,

or heteroaryl
cals mentioned can be monosub­

stituted, disubstituted or 
trisubstituted by identical or 
different alkyl, alkoxy, alkyl­
thio, halogen, cyano, trifluoro­

methyl, trifluoromethoxy, tri­
fl uor ome thy I t h i o, amino, alkyl­
amino or dialkylamino,

10R - denotes alkyl which can be 

substituted by cyano, halogen, 
tri fluoromethyl, trifluoro-
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methoxy or a I koxycarbonyI , or

- denotes aryl, aralkyl or hetero­
aryl, where the radicals men­
tioned can be monosubstituted, 
disubstituted or trisubstituted 

by identical or different alkyl, 
alkoxy, alkylthio, halogen, 
cyano, trif I uoromethyI , tri­
fl uo r ome t h oxy , trif I uoromethyI- 

thio, amino, alkylamino or
d i a IkyI amino, or

denotes a group NR R ,
where

7 8R and R have the abovemen­
tioned meaning

and
1 1 R - denotes alkyl which is op­

tionally substituted by cyano, 

halogen, trifIuoromethyL or 

trif luoromethoxy, or
- denotes aryl, aralkyl or 

heteroaryl, where the aryl 
radicals can be monosubstitu­
ted, di substituted or trisub­
stituted by identical or 

different alkyl, alkoxy, 
alkylthio, halogen, cyano, 
trifIuoromethyI , trifluoro­
methoxy, trifIuoromethyIthio, 

amino, alkylamino or 

dialkyLamino,
or where

2 3R and R , together with the nitrogen atom, form
a heterocyclic ring from the series comprising
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*

or

wherein 
n - denotes a number 1 or 2, 
and

12R - stands for acyl, a I koxycarbonyL a I k y I s u I -
phonyl, pheny I suIphonyI , tο I y I suI phonyI, 
benzyIsuIphonyI , carbamoyl or sulphamoyl 

and their salts, 
characterized in that compounds of the general formula 
(VI)

(VI)

1in which R and X have the abovementioned meanings, 

are reacted [BJ with alkylating agents of the formula 
(VII)

Le A 25 851
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j

-J

■k

L-Y-Z (VII)
in which Y and Z have the abovementioned meanings, and L 

denotes a leaving group customary in alkylating agents,
or reductively alkylated EC] with aldehydes of the formul
(VI11 )

OCH-Y1-Z (VIII)
in which Z has the abovementioned meaning

1
and Y is an

alkylene chain Y shortened by one methylene group,
or reacted with reactive acid derivatives 0 f the general
formula (IX)

M-OC-Y1-Z ( IX )
1in which Y and Z have the abovementioned meanings and 

M denotes ‘a leaving group customary in acylating agents, 
such as chlorine, bromine, alkoxy, aryloxy, imidazolyl, 

thiazolyl, methanesuLphonyIoxy or a IkoxycarbonyIoxy, and 
the acid amides obtained are reduced ED] catalytically 

with hydro<jen or with complex metal hydrides to
give compounds of the formula (I).
6. Process for the preparation o f 1,3,4,5-tetrahydro-
be ηzCc , d ] ind ο I es of the formula

i n which
R 1 stands

( I )

for H, alkyl, aralkyl or
heteroaryl a Lkyl,
X stands for H, OCH3, 0Hz SCH3 r halogen,

Y
CN or

stands
CONH2
for a

f
straight-chain or branched,

saturated or
having up to

unsaturated alkylene chain
6 carbon atoms

and

851
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Z - stands for cyano or for a group of the formula

/R2 
N
\r3

OR4, SOmR5, COOR6, C0NR7R8

Le A 25 851

where
R4 -

R5

R6

R7

m

R2

stands for hydrogen, alkyl, alkenyl, 

cycloalkyl, aryl, aralkyl, acyl, 
alkoxycarbonyl, sryIoxycarbony I or 

aralkoxycarbon/l
stands for alkyl, alkenyl, cyclo­

alkyl, aryl or aralkyl, where the 
aryl radicals can be monosubstituted, 
disubstituted or trisubstituted by 

identical or different halogen, 
alkyl, alkoxy, trifluoro- 
or trifIuoromethoxy, 

for hydrogen, alkyl, al- 
cycloalkyl, aryl or aralkyt,

are identical or different and

cyano, 
methyl 

s t ands
keny I , 

and R8

- stand for hydrogen, alkyl, alkenyl, 

cycloalkyl, aryl or aralkyl,
- stands for a number 0, 1 or 2, or

7 8- for a group of the formula NR R , 
and R3 are identical or different and

stand for hydrogen, alkyl, alkenyl, 
cycloalkyl, aryl or aralkyl, where 
the aryl radicals can be substituted 
by halogen, cyano, alkyl, alkoxy or 

trifluoromethyl 
for a group 
-S02R10, 

wherein 
r9 - denotes

- denotes
- denotes
- denotes

z or
o 

of the formula -COR or

hydrogen or
a group NHR11 

alkyl or alkoxy or 
aryl, aralkyl, aralkoxy
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or heteroaryl ,

it being possible for the afore­
mentioned radicals to be sub­
stituted by up to 3 identical 
or different substituents from 
amongst alkyl, alkoxy, alkylthio, 
halogen, cyano, trif1uoromethy1, 
tri fluoromethoxy, trifluoro­
methylthio, amino, alkylamino 
or di alkylami no ,

rIO - denotes alkyl which can be sub­
stituted by cyano, halogen, tri­
fluoromethyl, tri fluoromethoxy 

or alkoxycarbonyl or
- denotes aryl, aralkyl or hetero­

aryl, it being possible for the 
aforementioned radicals to be 
substituted by up to 3 identical 
or different substituents from 
amongst alkyl, alkoxy, alkylthio, 
halogen, cyano, trif1uoromethyl, 
tri fluoromethoxy, trif!uoromethyl- 
thio, amino, alkylamino or di­
al kyl ami no or

7 8- denotes a group NR R , 
wherein

7 8R and R have the abovementioned 
meaning

and
- denotes alkyl which is op­

tionally substituted by cyano, 
halogen, trifLuoromethy I or

Le A 25 851
77



heteroaryl, where the aryl 
radicals can be monosubstitu­
ted, disubstituted or trisub­
stituted by identical or 

different alkyl, alkoxy, 
alkylthio, halogen, cyano, 

trifIuoromethyI, trifluoro­
methoxy, trif I uoromethy11hio, 

amino, alkylamino or 
dialkylamino,

or where
2 3R and R , together with the nitrogen atom, form

a heterocyclic ring from the series comprising

or

wherein 
n - denotes a number 1 or 2 , 

and
12R - stands for acyl, a I koxyc a rbonyI ,
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78



•u

0147s:AB
a

- 79 -

alkylsulphonyl, phenylsulphonyl, tolylsulphonyl, 
benzylsulphonyl, carbamoyl or sulphamoyl and their salts, 
characterized in that compounds of the formula (X)

(X)

in which X, Y and Z have the abovementioned meanings, are 
alkylated with alkylating agents of the formula (XI)

R1-L (XI)
1

in which R has the abovementioned meaning and L is as 
defined in claim 5, or reductively alkylated using aldehydes 
of the formula (XII)

R13-CHO (XU)
13 1

in which R is a radical R shortened by one methylene 
group,
or reacted with reactive acid derivatives of the general 
formula (XIII)

M-CO-R13 (XIII)
13in which R has the abovementioned meaning and M is as 

defined in claim 5, and the acid amides obtained are reduced 
catalyticallly with hydrogen or with complex metal hydrides 
to give compounds of the formula (I).

7. Medicament, containing 1,3,4,5-tetrahydrobenz- 
[c,d]indoles according to claim 1, in association with an 
inert non-toxic pharmaceutically suitable excipient or 
solvent.

8. Medicament according to claim 7, characterized in that 
it contains 0.5 to 90% by weight of 1,3,4,5-tetrahydrobenz- 
[c,d]indoles, based on the total mixture.

9. A method for the treatment of disorders of the central 
nervous system which comprises administering, to a subject
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suffering from or subject to such disorders, a compound 
according to any one of claims 1 to 3 or a medicament 
according to claims 7 or 8.

DATED this 28th day of May, 1991.
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