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DECLARATION IN SUPPORT OF A CONVENTION APPLICATION 
FOR A PATENT

(a) Inaart title 
of invention.

To be signed by the applicent(s) or in the case of a body corporate to be 
signed by a parson authorised by the body corporate.

In support of the Convention application made for a patent for an invention entitled
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4. The basic application(s) referred to in paragraph 2 of this Declaration was/were the first
application^) made in a Convention country in respect of the invention the subject of the application.
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(57) Claim

1. Cycloalkano[l,2-b]indole-sulphonamides of the formula (I)

in which

R1 represents hydrogen, halogen, trifluoromethyl, carboxyl or alkoxycarbonyl, 

Rl represents a group of the formula -S(O)mR3,

in which

R3 denotes alkyl or aryl, and 

m denotes one of the numbers 0,1 or 2, or

R1 represents a group of the formula



(11) AU-B-68808/87

(10) 595855 -2-

-Ν

X

in which
R4 and R5 are identical or different and represent hydrogen, alkyl, aryl, aralkyl 

or acetyl, or

represents a group of the formula

-OR6

in which
R6 denotes hydrogen, alkyl, aryl, aralkyl, alkyl-SO2, aryl-SO2, 

aralkyl-SO2 or trifluoromethyl, or
R1 represents alkyl, alkenyl or cycloalkyl, each of which is optionally substituted 

by carboxyl, alkoxycarbonyl, halogen, hydroxyl, alkoxy, alkyIthio or cyano,
R2 represents aryl which is optionally substiluted up to 5 times by halogen, cyano, 

trifluoromethyl, irifluoromethoxy, trifluoromethylthio, alkyl, carboxyalkyl 

alkoxycarbonylalkyl, alkoxy, alkylthio, hydroxyl, carboxyl, alkoxycarbonyl, 
phenyl, phenoxy, benzyloxy, benzylthio or by a group of the formula

-N

in which
R4 and R5 have the abovementioned meaning, 

x represents the number 1, 2 or 3, and 
y represents the number 0 or 1, 
where appropriate in an isomeric form, or their salts.
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t Complete Specification for the invention entitled
‘‘ X ..CYCLOALKANO[1, 2-b]INDOLE-SULPHONAMIDES".

The following statement is a full description of this invention 
including the best method of performing it known to me:-
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The invention relates to new cycloalkanoC1,2-b]- 

indoIe-suIphonamides , to process for their preparation and 

to their use in medicaments. CBenzenesuIphon amido a IkyI]- 

cycloalkanoC1,2-b]indoles, which are likewise new, can be
5 used as intermediates for the preparation of the new com­

pounds .

New cycIoaIkanoC 1,2-b]indo I e-suIphonamides of the 
general formula (I)

t e

t c
€ < 

« t C (

• It €
* · C• · «

• · ·
• · ·

10 in which

represents hydrogen, halogen, trifluoromethyl, 
carboxyl or a Ikoxycarbony I , represents a group of
the formula -S(0)mR3, 

in which
15 R3 denotes alkyl or aryl, and

m denotes one of the numbers 0, 1 or 2, represents·

represents a group of the formula

• · · ·
·«·»··• · ■

20• · · ·• ·• · · ·

in which
4 5 '

R and R are identical or different and represent 

hydrogen, alkyl, aryl, aralkyl or acetyl, repre-·
represents a group of the formula -OR^,

in which
R6 denotes hydrogen, alkyl, aryl, aralkyl, alkyl— 

SOj-, aryl-SOj-, aralkyl-SOj- or trifluoro­

methyl, or represents alkyl, alkenyl or cycloalkyl, 

each of which is optionally substituted by carboxyl

-1a-



R

R

alkoxycarbonyl, halogen, hydroxyl, alkoxy, alkyl­
thio or cyano,
represents aryl which is optionally substitu­
ted up to 5 times by halogen, cyano, trifluoro­

methyl, trifluor-omethoxy, trifluoromethylthio, 
alkyl, carboxya I ky I , a I koxycarbony I a IkyI , alkoxy, 

alkylthio, hydroxyl, carboxyl, a I koxycarbonyI, 
phenyl, phenoxy, benzyloxy, benzylthio or 
represents a group of the formula

10 -N

€
C CC f c c t c

ttt ’ ICC«« c
1 < <* t

0 « « 1
0 0 0

• 00 I• 00
• «

in which 
.4 --. n5

"-R5

R

x

y represents

15 where appropriate in an isomeric form, or 

have been found.

The cycLoa IkanoC 1,2-blindole-suIphonamides accor­

ding to the invention have several asymmetric carbon atoms

and can thus exist in various stereochemical forms. The 
*

20 invention relates both to the individual isomers and to 

the mixtures thereof.

The following isomeric forms of the cycloalkano- 

C1,2-blindole-sulphonamides may be mentioned by way of 

example:

25 a) Cyc loaIkanoCT,2-b]indole-suIphonamides

(II )

and R have the abovementioned meaning, 

represents the number 1, 2 or 3, and 

the number 0 or 1,

their salts,

'■Coo<·( CH2)y-NH-S02-R2

2

(III )
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COOH
( IV)

(CH2)y nh-so2 R2

(V)
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(VI )

(CH2)y-NH-SO2-Bi2

(VII) 1

(VIII)

COOH

Le A 24 325
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CycIoalkanoC1,2 -bldihydroindole-sulphonamides

H (CH,)V-NH-SO,-R2

<ch2>x (X)

I
COOH

H (CH2)v-NH-S02-R2

(XI)

Ift

Γ

COOH

ί

R , , χ and y having the abovementioned meaning.

VS The cycloalkanoC1,2-b3 i ndo I e-s u I phonam i des accor-
C cc

««fc 5 ding to the invention can also be in the form of their 

salts. In general, the salts which may be mentioned in
t t

* ,r this context are those with organic or inorganic bases.ttt
. V ‘ Physiologically acceptable salts are preferred

within the scope of the present invention. Physiologically

10 acceptable salts of the cyc loaIkanoC1,2-b3indole-su Iphon- 

amides can be metal or ammonium salts of the substances 

according to the invention which have a free carboxyl
c t <
tS group. Examples of those which are particularly preferred

( are sodium, potassium, magnesium or calcium salts, as well
' <c15 as ammonium salts which are derived from ammonia or organic

amines such as, for example, ethylamine, di- or triethyl­

amine, di- or tr iethanolamin.e, dicyclohexylamine, dimethyl-
; * 7 aminoethanol, arginine or ethylenediamine.

li“*i The substances according to the invention surpris-

20 ingly exhibit an action inhibiting platelet aggregation

and can be used for the therapeutic treatment of humans 

and animals.

Le A 24 325
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A t k y L generally represents a straight-chain or 

branched hydrocarbon radical having 1 to 12 carbon atoms. 

Lower alkyl having 1 to, say, 6 carbon atoms is preferred. 

Examples which may be mentioned are methyl, ethyl, propyl, 

isopropyl, butyl, isobutyl, pentyl, isopentyl, hexyl, iso­

hexyl, heptyl, isoheptyl, octyl and isooctyl.

Alkenyl generally represents a straight-chain or 

branched hydrocarbon radical having 2 to 12 carbon atoms 

and one or more, preferably having one or two, double 

bonds. The lower alkyl radical having 2 to, say, 6 carbon 

atoms and one double bond is preferred. An alkenyl radi­

cal having 2 to 4 carbon atoms and one double bond is par­

ticularly preferred. Examples which may be mentioned are 

vinyl, allyl, propenyl, isopropenyl, butenyl, isobutenyl, 

pentenyl, isopentenyl, hexenyl, isohexenyl, heptenyl, iso- 

heptenyl, octenyl and isooctenyl.

Cycloalkyl generally represents a cyclic hydro­

carbon radical having 3 to 8 carbon atoms. The cyclo­

pentane and the cyclohexane ring is preferred. Examples 

which may be mentioned are cyclopropyl, cyclopentyl, cyclo- 

hexyl, cycloheptyl and cyclooctyl.

Alkoxy generally represents a straight-chain or 

branched hydrocarbon radical which has 1 to 12 carbon atoms 

and is bonded via an oxygen atom. Lower alkoxy having 1 to, 

say, 6 carbon atoms is preferred. An alkoxy radical having 

1 to 4 carbon atoms is particularly preferred. Examples 

which may be mentioned are methoxy, ethoxy, propoxy, iso- 

propoxy, butoxy, isobutoxy, pentoyy, isopentoxy, hexoxy, 

isohexoxy, heptoxy, isoheptoxy, octoxy or isooctoxy.

•Alkylthio generally represents a straight-chain 

or branched hydrocarbon radical which has 1 to 12 carbon 

atoms and is bonded via a sulphur atom. Lower alkylthio 

h’aving 1 to, say, 6 carbon atoms is preferred. An alkyl­

thio radical having 1 to 4 carbon atoms is particularly 

preferred. Examples which may be mentioned aremethyl- 

thio, ethylthio, propylthio, isopropylthio, butylthio,

Le A 24 325
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isobutylthio, pentylthio, isopentylthio, hexylthio, i so- 

hexylthio, heptylthio, isoheptylthio, octylthio and iso- 

octylthio.

Aryl generally represents an aromatic radical 

5 having 6 to, say, 12 carbon atoms. Preferred aryl radicals

are phenyl, naphthyl and diphenyl.

Aralkyl generally represents an aryl radical which

has 7 to 14 carbon atoms and is bonded via an alkylene 

chain. Aralkyl radicals having 1 to 6 carbon atoms in the

10 aliphatic part and 6 to 12 carbon atoms in the aromatic 

part are preferred. Examples which may be mentioned are 

the following aralkyl radicals: ben2y I, naphthylmethyl, 

phenethyl and phenyIpropyI.

Alkoxycarbonyl can be represented by, for example,

15 the formula

-CO-alkyl
II
0

r t fV f !:< r ί·

f < r
(tic 20
t to

tec
t 6C

ret 
c c c

« t«

« t«
c t ft

t t tt

25
(

C t < <
C ' ’C r ,··

t i >· 
c c <© C· C

30

ft « 4 ftft « <♦ «
♦ < ft ft « * ft <

35

In this, alkyl represents a straight-chain or branched 

hydrocarbon radical having 1 to 8 carbon atoms. Lower 

alkoxycarbonyl having 1 to, say, 6 carbon atoms in the 

alkyl part is preferred. An alkoxycarbonyl having 1 to 4 

carbon atoms in the alkyl part is particularly preferred. 

Examples which may be mentioned are the following alkoxy­

carbonyl radicals: methoxycarbonyl, ethoxycarbonyI , pro­

poxycarbonyl, isopropoxycarbonyI , butoxycarbonyl and iso­

butoxycarbonyl .

Carboxyalkyl generally represents a straight- 

chain or branched hydrocarbon radical which has 1 to 12'. 

carbon atoms and is substituted by a carboxyl group. Car­

boxy-lower-alkyl having 1 to, say, 6 carbon atoms is pre­

ferred. Examples which may be mentioned are: carboxy- 

methyl, 1-carboxyethy1, 1-carboxypropyl, 1-carboxybuty I , 

1-carboxypenty1, 1-carboxyhexyl, 2-carboxyethyt, 2-carboxy- 

propyl, 2-carboxybutyl, 3-carboxypropyl, 3-carboxybutyl, 

4-carboxybutylT 2-carboxy-1-propy I and 1-carboxy-1-propy I.

Alkoxycarbonylalkyl generally represents a straight- 

Le A 24 325
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chain or branched hydrocarbon radical which has 1 to 12 

carbon atoms and is substituted by an alkoxycarbonyI group, 

a IkoxycarbonyI having the abovementioned meaning. Lower 

a IkoxycarbonyI-1 ower-a I ky I having 1 to, say, 6 carbon atoms

5 in each alkyl part is preferred. Examples which may be

mentioned are: metboxycarbonyI methyI , ethoxycarbony I methyI , 

propoxycarbonyImethyl , butoxycarbony I methyI , isopropoxy­

car bony I me t hy I , isobutoxycarbony I methy1, 1-methoxycarbonyI- 

ethyl, 1-ethoxycarbonyiethyl, 1-propoxycarbonyIethyI ,

10 1-butoxycarbonylethyI , 1-isopropoxycarbonylethy I , 1—iso— 

butoxycarbonyIethy I , 2-methoxycarbonylethyl, 2-ethoxy- 

carbonylethyI , 2-propoxycarbony Iethy I , 2-butoxycarbonyI- 

ethyl, 2-isopropoxycarbonylethyl, 2-isobutoxycarbony IethyI , 

2-methoxycarbonyl-2-propyl, 2-ethoxycarbonyl-2-propyl,

15 2-propoxycarbonyl-2-propyl, 2-butoxycarbonyl-2-propyl,

2-isopropoxycarbonyl-2-propyl, 2-isobutoxycarbonyl-2-propyl, 

2-methoxycarbonyl-2-propyl, 1-ethoxycarbonyl-2-propyl, 

2-propoxycarbonyl-2-propyl, 1-butoxycarbonyl-2-propyl, 

1-isopropoxycarbonyl-2-propyl, 1-isobutoxycarbonyl-2-propyl,

20 3-methoxycarbonyIpropy I , 3-ethoxycarbonylpropyl, 3-iso- 

propoxycarbonyIpropyI and 3-isobutoxycarbonylpropyI.

Halogen generally represents fluorine, chlorine, 

bromine or iodine, preferably fluorine, chlorine or bromine. 

Halogen particularly preferably represents fluorine or

25 chlorine.

• ft ft ft ft ft

• ft « ft » < ft ft ® ft
ft ft ft ft 
9 4 4

The compounds of the general formula (I) which are 

preferred are those in which

R represents hydrogen, fluorine, chlorine, bromine,

trifIuoromethy I , carboxyl or lower alkoxycarbonyI ,

30 represents a group of the formula
-S(0)mR3

in which
R3 denotes lower alkyl or phenyl, and 

m denotes a number 0 or 2,

35 R represents a group of the formula

- 7 -
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9999 JO

in vzhich
4 5R and R are identical or different and denote 

hydrogen, lower alkyl, phenyl, benzyl or acetyl, represents a group of the formula -OR^,
in which
R^ denotes hydrogen, lower alkyl, phenyl, phenyl-SOj-, 

methyl-SOj-, ethyl-S02~ or tri fluoromethyl, or 

represents lower alkyl, lower alkenyl, cyclopentyl, 

or cyclohexyl, each of which is optionally substi­

tuted by carboxyl, methoxycarbony I , ethoxycarbonyl, 

fluorine, chlorine, bromine, hydroxyl, lower alkyl­

oxy or cyano,

represents phenyl vzhich is optionally substi­
tuted up to three times by fluorine, chlorine, bro­

mine, cyano, trifIuoromethyI , trifluoromethoxy, 

trifIuoromethyIthio, lower alkyl, carboxymethyl, 

carboxyethyl, methoxymethyl, ethoxymethyl, methoxy­

ethyl, ethoxyethyl, lower alkoxy, lower alkylthio, 

hydroxyl, carboxyl, lower alkoxycarbonyl, phenyl, 

phenoxy, benzyloxy, benzylthio or

I
I

999999 
9 9

9 9®»
9 9

« 9 9 9

9 9 9 99 0 9
9 ' 9

in which
R2* and r5 have the meaning already indicated, 

x represents the number 1, 2 or 3, and

25 y represents the number 0 or 1,

where appropriate in an isomeric form, or their salts.
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■ The compounds of the general formula (I) which

are particularly preferred are those in which
R^ represents hydrogen, fluorine, chlorine, bromine

trifIuoromethy I , methylthio, ethylthio, methyl- 

sulphonyl, phenylthio, phenyIsuIphonyI, amino, 

dime thy I amino, diethylamino or acetylamino, or
R represents a group of the formula

■OR'
in which 
.6

ft ft β• · βft ftft
««ft ft

• a 
ft · · «

• « · 
«· cβ · t.

• ft t
• · tft C £
ft It 
« · c• ft ft ft

ft ft ft ft ft ft 4• ft ft
• ft*

ftft a» ··

• · · ft* « ft < t ft
t (ttce 

« c

c c c <
Ε Ittcc

10 R“ denotes hydrogen, C -,-04-81 ky I , phenyl or

benzyl,

or represents C -j — C 4 — a I ky I ,2 ‘R represents phenyl which is substituted up to
three times, identically or differently, by fluo-

15 rine, chlorine, bromine, cyano, trifIuoromethyI ,

trifluoromethoxy, C i-C^-alkyl , C -,-04-81 koxy , 

methylthio, hydroxyl, methoxycarbonyl, ethoxy­

carbonyl, dimethyI amino, acetylamino, or diethyl­

amino,

20 x represents the number 1 or 2, and

y represents the number 0 or 1, 

where appropriate in an isomeric form, or their salts.

The compounds of the general formula (I) which 

are very particularly preferred are those in which
25 R1 represents hydrogen, fluorine, methyl, methr

oxy, benzyloxy or hydroxyl,

R represents phenyl which is substituted by
fluorine, chlorine, trifluoromethyl, methyl, ethyl, 

propyl, isopropyl or methoxy, 

x represents the number 1 or 2, and 

y represents the number 0 or 1, 

where appropriate in an isomeric form, or their salts.

Particularly preferred are (+)- or (-)-isomeric 

eye IoaIkanoC1,2-b3indole-suIphonamides of the formula

- 9 -
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i n wh i c h

R represents hydrogen, fluorine, methyl, methoxy, 

benzyloxy or hydroxyl,
R^ represents phenyl which is substituted by 

fluorine, chlorine, trifIuoromethy I , methyl, 

propyl, isopropyl or methoxy, and

y represents the number 0 or 1, 

or thei r salts .

The following cycIoaIkanoC 1,2-b 3 indoIe-su I phon- 

amides may be mentioned by way of example: 

1-(benzenesulphonamidomethyl)-4-C2-carboxyethyl)cyclopen- 

tanoC1,2-b3 indole

4-(2-carboxyethyl)-1-(4-fluorophenylsulphonamidomethyl)-  

cyclopentanoC1,2-b3indole

4-(2-carboxyethyl)-1-(4-chlorophenylsulphonamidomethyl)-

cyclopentanoC1,2-b3indole

1-(benzenesulphonamidomethyl)-4-(2-carboxyethyl)-7-methoxy-

cyclopentanoC1,2-b3indole

4-(2-carboxyethyl)-1-(4-fluorophenylsulphonamidomethyl)- 

7-eethoxyeyelopentanoC1,2-b3indole

4-(2-carboxyethyl)-1-(4-chlorophenylsulphonamidomethyl)-7- 

nethoxycyclopentanoC1,2-b3indole

1-(benzenesulphonamido)“4“(2-carboxyethyl)cyclopentano- 

11,2-b3indole

4-(2-carboxyethyl )-1-(4-fluorophenylsulphonamido)eyelo­

pentanoC 1,2-b 3 indole

4-(2“carboxyethyl)-1-(4-chlorophenylsulphonamido) cyclo- 

pen tan toC 1 ,2-b 3 indole 

Le A 24 325
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ftft ft ft ft ft ft ft ft
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C C f 
c t c

1-(benzenesulphonamido)-4-(2-carboxyethyl)-7-methoxycyclo- 

pentanoCI,2-b]indole

4-(2-carboxyethyl)-1-(4-fluorophenylsulphonamido)-7-!neth- 

oxycyclopentanoCI,2-b]indole

4-(2-carboxyethyl)"1-(4-chlorophenylsulphonamido)-7-meth- 

oxycyclopentanoCI,2-b]indole

1-(benzenesulphonamidomethyl)-4-(2-carboxyethyl)-7-methyl- 

cyclopentanoC1z2-b]indole

4-(2-carboxyethyl)-1-(4-fluorophenylsulphonamidomethyl)- 

7-methylcyclopentanoC1,2-b]indole

4-(2-carboxyethyl)-1-(4-chlorophenylsulphonamidomethyl)-7-

methylcyclopentanoC1,2-b]indole

1-(benzenesulphonamido)-4-(2-carboxyethyl)-7-methylcyclo- 

pentanoCI,2-b]indole

4-(2-carboxyethyl)-1-(4-fluorophenylsulphonaiJiido)-7-methyl-

cyclopentanoC1,2-b3indole

4-(2-carboxyethyl)-1-(4-chlorophenylsulphonamido)-7-methyl- 

cyclopentanoEl,2-b]indole

4-(2-carboxyethyl)-1-(4-tolylsulphonamidomethyl)-cyclo- 

pentanod,2-b] indole

4-(2-carboxyethyl)-1-(4-tolylsulphenamido)-cyclopentano- 

C1,2-b3indole

3-ibenzenesulphonamido)-9-(2-carboxyethyl)-1,2,3,4,4a,9a-

hexahydrocarbazole

3-(benzenesulphonamido>-9-(2-carboxyethyl)-1,2,3,4,4a,9a-

hexahydrocarbazole

3-r-(benzenesulphonamido)-9-(2-carboxyethyl)-6-methoxy-

1,2,3,4,4a-t,9a-t-hexahydrocarbazole 
a.

3-r-(benzenesulphanamido)-9-{=3--carboxyethyI )-6-methoxy-

1,2,3,4,4a-c,9a-c-hexahydrocarbazole

3-r-(benzenesulphonamidomethyl)-9-(2-carboxyethyl)-

1,2,3,4,4a-t,9a-t-hexahydrocarbazole

3-r-(benzenesulphonarnidomethyl)-9-(2-carboxyethyl)-

1,2,3,4,4a-c,9a-c-hexahydrocarbazole

3-r-ibenzenesulphonamidoinethyl)-9-(2-carboxyethyl>-6-

methoxy-1>2,3,4,4a-t,9a-t-hexahydrocarbazole

Le A 24 325
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3-r-(benzenesulphonamidomethyl)-9-(2-carboxyethyl)-6-

methoxy-1,2,3,4,4a-c,9a-c-hexahydrocarbazole

9-(2-carboxyethyl)-3-r-(4-chlorophenylsulphonamido)-

1,2,3,4,4a-t,9a-t-hexahydrocarbazole

5 9-(2-carboxyethyl)-3-r-(4-chlorophenylsulphonamido)- 

1,2,3,4,4a-c,9a-c-hexahydrocarbazole 

9-(2-carbdxyethyl)-3-r-(4-fluorophenylsulphonamido)- 

1,2,3,4,4a-t,9a-t-hexahydrocarbazole 

9-(2-carboxyethyl)-3-r-(4-fluorophenylsulphonamido)-

10 1,2,3,4,4a-c,9a-c-hexahydrocarbazole,

9-(2-carboxyethyl)-3-r-(4-tolylsulphonamido)-1,2,3,4,4a-t,

9a-t-hexahydrocarbazole

9-(2-caiwwa.3thyl)-3-r-(4-tolylsulphonamido)-1,2,3,4,4a-c, 

9a-c-hexahydrocarbazole

15 9-(2-carboxyethyl)-3-r-(4-fluorophenylsulphonamido)-6- 

■ethoxy-1,2,3,4,4a-t,9a-t-hexahydrocarbazole 

9-(2-carboxyethyl)“3-r-(4-fluorophenylsulphonamido)-6- 

■ethoxy-1,2,3,4,4a-c-9a-c-hexahydrocarbazole 

(+)-3-(4-chlorophenylsulphonamido)-9-(2-carboxyethyl)-

20 1,2,3,4-tetrahydrocarbazole

* (+)-3-(4-fluorophenylsulphonamido)-9-(2-carboxyethyl)-

rL'« 1,2,3,4-tetrahydrocarbazole

• (-)-3-(4-chlorophenyIsulphonamido)-9-(2-earboxyethyl)-

1.2.3.4- tetrahydrocarbazole

25 (-)-3-(4-fluorophenyIsulphonam’do)-9-(2-carboxyethy I)-
5 * »< e 1,2,3,4-tetrahydrocarbazole

*/,/ ( + )-3-(4-chlorophenyIsulphonamido)-9-(2-carboxyethyI )-

1,2, 3,4-tetrahydrocarbazole ’tt f r r r ·
** (+)-3-(4-fIuorophenyIsulphonami do)“9-(2-carboxyethyl )-

30 1,2,3,4-tetrahydrocarbazole.

Particularly preferred are:

( + )-3-(4-fIuorophenyI-sulphonesido )-9-(2-carboxy·thy I )-
1.2.3.4- tetrahydrocarbazol· and ,
(-)-3-(4-fluorophenyl-sulphonamido)-9-(2-carbonyl«thyI  )-

35 1,2,3,4-tetrahydrocarbazole.
Furthermore, a process for the preparation of the

Le A 24 325
12 -
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cycloalkanoE1,2-b]indole-sulphonamides according to the 
invention, and of their salts, has been found, which is 

characterized in that CbenzenesuIphon amidoaIky I ]cycIo- 
aIkanoC1,2-b]indoIes of the general formula (II)

5

(XIII)

• · ·tt » «• ·«
• tttttt* ·• · * ·
tt · *

« · *• « tt
< tt tt• tt <
« i tt

« tt tt « tt»· tt ♦· t

10

in which
R1 represents hydrogen, halogen, trifluoromethyl,

carboxyl or alkoxycarbonyl, represents a group of 
the formula -S(O)mR^,

in which

denotes alkyl or aryl, and 

m denotes one of the numbers 0, 1 or 2, or
R^ represents a group of the formula

15

• tt I« tt «• tttt

tt « · tt « s ««*tt
t•««««tt • tt

20

tt**
««•tt

·· «*• · *• ·

25

30

in which
R^ and r5 are identical or different and represent

hydrogen, alkyl, aryl, aralkyl or acetyl, nep-re-
1 6R represents a group of the formula -OR

in which
R^ denotes hydrogen, alkyl, aryl, aralkyl, alkyl— 

S02~, aryl-SO2“, aralkyl-S02~ or trifluoro- 

■et,hyl, or represents alkyl, alkenyl or cycloalkyl, 

each of which is optionally substituted by carboxyl, 

.alkoxycarbonyl, halogen, hydroxyl, alkoxy, alkyl­

thio or cyano,
2R represents aryl which is optionally substitu­

ted up to 5 times by halogen, cyano, tri fluoro- 

methyl, tr if luoromethoxy, tr if luoromethy l-th io> 

alkyl, carboxy a I ky I, alkoxycarbonyl alky I, alkoxy, 

alkylthio, hydroxyl, carboxyl, alkoxycarbonyl,

i
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20

phenyl, phenoxy, benzyloxy, benzylthio or 
2 ' ' ' 'R represents a group of the formula

X
"ΝχΈ5

in which -
4 5R and R have the abovementioned meaning, 

x represents the number 1, 2 or 3, and 

y represents the number 0 or 1,

are reacted with acrylonitrile in the presence of an inert 

solvent, where appropriate in the presence of a base, then 

the N,N'-biscyanoethyI compounds are hydrolysed, then, in 

the case where the cyc I oaIkanoC 1,2-b3dihydroindoIe-suI phon- 

amides are being prepared the cycIoaIkanoC1,2-b]indoIe- 

sulphonamides are hydrogenated, where appropriate in the 

presence of an inert solvent, in the presence of an acid 

and of a reducing agent, where appropriate the isomers 

are separated in a customary manner, and then, wher-e ap­

propriate, in the case where the salts are being prepared 

reaction with an appropriate base is carried out.

The process according to the invention can be illus­

trated by the diagram which follows:
{



1

-SO.

reduct i on

octr*0

COOH

The cyclo9lkanoC1,2-b3dihydroindole-sulphonamides 

within the scope of formula (I) correspond to the formula 

(Ia)

c r c
ε c c e : t« c « <
t c e 

r * (t ft
« ctι t ι€ t «

ι e €c t <r «. € β

i

C ί
< (f < .

f t ι C (
c ε *

10
€ € C 

eeo 
c tc

tt «« 
t * <
e c

*15β ·

in which
R ‘̂, R^, x and y have the abovementioned meaning.

When the process according to the invention is 

carried out, in general the intermediates produced can be 

isolated. Thus, it is possible to carry out the process 

according to the invention in several process stages. 

However, it may also be possible to combine various pro­

cess steps.

Possible solvents for the process according to the 

invention are water and organic solvents which do not 

change under the reaction conditions. These preferably 

include alcohols such as methanol, ethanol, propanol or 

Le A 24 325
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isopropanol, ethers such as diethyl ether, tetrahydrofuran, 

dioxane, glycol monomethyl or dimethyl ether, hydrocarbons 

such as benzene, toluene, xylene, cyclohexane, hexane or 

petroleum fractions, dimethyl sulphoxide, dimethyIformamide, 

hexamethy Iphosphor i c tri'amide, ethyl acetate, acetonitrile 

or pyridine. It is equally possible to use mixtures of 

the said solvents.

Possible bases for the process according to the 

invention are customary basic compounds. These preferably 

include alkali metal and alkaline earth metal hydroxides, such 

as lithium hydroxide, sodium hydroxide, potassium hydroxide 

or barium hydroxide, alkali metal hydrides such as sodium 

hydride, alkali metal or alkaline earth metal carbonates 

such as sodium carbonate, potassium carbonate, or alkali 

metal alcoholates such as, for example,' sodium methanolate 

or ethanolate, potassium methanolate or ethanolate, or 

potassium tert.-butylate, or amides such as sodamide or 

lithium diisopropyI amide, or organic amines such as benzyl- 

trime thy Iammoniurn hydroxide, tetrabutylammonium hydroxide, 

pyridine, triethylamine or N-methyIpiperidine.

The process according to the invention is generally 
carried out in a temperature range from 0°C to 150°C, pre­

ferably from 20°C to 100°C.

The process according to the invention is generally 

carried out under atmospheric pressure. However, it is 

also possible to carry out the process under reduced pres­

sure or elevated pressure (for example in a range from 0.5 

to 5 bar).

In general, 1 to 20 mol, preferably 1 to 10 mol, 

of acrylonitrile is used for each mol of Cbenzenesulphon- 

amidoalkyl3cycloalkanoC1,2-b]indole.

The Ν,Ν'-bis-cyanoethyl compounds are hydrolysed 

i'n a manner known per se in the presence of bases such as 

alkali metal or alkaline earth metal hydroxides or alkano- 

lates, in inert solvents such as water or alcohols.. The 

preferred bases which are used-are sodium, potassium or 

Le A 24 325
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barium hydroxide, sodium methanolate, potassium methano-

late, sodium ethanolate or potassium ethanolate, preferably

in water or methanol, ethanol, propanol or isopropanol, or

in mixtures of these solvents.

In general 1 to .100 mol, preferably 2 to 50 mol, 

of base is used for each mol of N,N ’-b i s c y an.oe t h y I com­

pound.

The hydrolysis is carried out in a temperature 
range from 0°C to 100°C, preferably from 20°C to 80°C.

The hydrogenation is carried out in a manner known 

per se. It is possible for the acid which is used to be 

employed as solvent for this.

Suitable solvents for the hydrogenation are inert 

organic solvents which do not change under the reaction 

conditions. These preferably include ethers such as di­

ethyl ether, dioxane or tetrahydrofuran, or glacial acetic 

acid, trif I uoroacetic acid, methanesulphonic acid or tri — 

fluoromethanesulphonic acid.

Acids "which can be used for all the process steps .

according to the invention are organic acids. These pre­

ferably include carboxylic acids such as, for Example, 

acetic acid, propionic acid, chloroacetic acid, dichloro­

acetic acid or trifluoroacetic acid, all sulfonic acids 

such as, for example, methanesulphonic acid, ethanesulphonic 

acid, toluenesulphonic acid or benzenesulphonic acid or 

tri fluoromethanesulphon i c ac i d.

Suitable reducing agents for the hydrogenation j

according to the invention are the customary reducing 

agents. These preferably include hydrides such as, for 

example, sodium borohydride, sodium cyanoborohydride, 

tetrabutylammonium borohydride, tetrabutylammoniurn cyano- 

borohydride, tributyltin hydride, triethylsilane, dimethyl- 

p.henylsi lane or tr iphenylsilane.

The hydrogenation is generally carried out in a
temperature range from -40°C to +80°C, preferably from

-20°C to +60°C. .

Le A 24 325
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A process for the preparation ot the LDenzenesuipnonamiao- 

aIkyI]-cycIoaIkanoC 1,2-b ] indoles has likewise been found, 

which is characterized in that phenyIhydrazines of the

5 general formula (XIV)

10
(

rM· II· (xiv),

in which

R has the abovementioned meaning, 

are reacted with cy c I oa I k anones u I ptionam i des of the general 

formula (XV)

15
c f. r 

«. r c
c c c

C C f ( 
ε r.
tt tl

C ft € 
e « c

t «·€

ftftft 
ft t Cft ft ft
ft ftft 
c c c
.. f CCC

c c € C
ft C t c

20

in which

c o c ft c ft C ftft

ft c c ft ft ft ft ft«

ft ft ft · ft ft · ft ft
e c ft ft c ft ft c

r—^.( CH2 iy-NH-SOg-R^

J-(CH2)x
(XV)

r2, x and y have the abovementioned meaning, 

in the presence of inert solvents and, where appropriate, 

in the presence of a catalyst.

The preparation of the Cbenzenesulphonamidoalkyl]- 

cycLoalkanoC 1,2-blindoles according to the invention can 

be illustrated by the diagram which follows:

I
I

1
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Possible solvents for the process according to the 

invention here are inert organic solvents which do not 

change under the reaction conditions. These preferably 

include alcohols such as, for example, methanol, ethanol,

5 n-propanol, iso-propanol and glycol, ethers such as, for 

example, diethyl ether, dioxane, tetrahydrofuran, glycol 

monomethyl or dimethyl ether, halogenated hydrocarbons 

such as di-, tri- or tetrachloromethane, dichloroethylene 

and trichloroethylene, ethyl acetate, toluene, acetonitrile,

10 glacial acetic acid, hexamethyl phosphoric triamide, pyri­

dine and acetone. Of course, it is possible to use mix­

tures of the sotvents;
(.. Suitable catalysts for the process according to

the invention are the customary acids or Lewis acids.

15 These preferably include inorganic acids such as hydro­

chloric acid, hydrobromic acid or sulphuric acid, or 

organic acids such as carboxylic acids or sulphonic acids, 

for example acetic acid, methanesulphonic acid and toluene- 

sulphonic acid, or Lewis acids such as, for example, zinc
C V f
y{,/ 20 chloride, zinc bromide or boron trifluoride etherate.

The process according to the invention is generally
carried out in a temperature range from 0°C to 200°C, pre- 

t ferably from 20°C to 150°C.
* t C

1 ‘‘ The process according to the invention is generally

33 25 carried out under atmospheric pressure. It is equally

possible to carry it out under elevated or reduced pressure 

(for example from 0.5 to 5 bar).
, ,/ In general, the hydrazine is used in an amount of

f, ’ Λ ' f* .
v {'"· 1 to 3 mol, preferably 1 to 1.5 mol, relative to the

30 ketone.C t? "
Examples of hydrazines which are used for the pro­

cess according to the invention are: phenylhydrazine,

4-methoxyphenylhydrazine, 4-chlorophenylhydrazine, 4-fluoro-
% phenylhydrazine and 4-methyIphenyIhydrazine. 

c 35 Examples of ketones which are used according to

the invention are:

Le A 24 325
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3-(benzenesulphonamidomethy I) cyclopentanone

3- (benzenesulphonamidomethy I) cyclohexanone

4- (benzenesulphonamidomethyl) cyclohexanone

3-(benzenesulphonamido)cyclopentanone

3- (benzenesulphonami do) c-yclohexanone

4- (benzenesulphonami do)cyclohexanone

3-(4-chlorophenyl. sulphonamidomethyUcycl opentanone

3-(4-fluorophenylsulphonamidomethyl)cyclopentanone

3-(4-methy Ipheny Isulphonamidomethy I ) c> ,. I opentanone

3-(4-chIorophenylsulphonamidomethyl)cyclohexanone

3-(4-fluorophenylsulphonamidomethyl)cyclohexanone

3- (4-methyIphenyIsulphonamidomethyI)cyclohexanone

4- (4-chlorophenyIsulphonamidomethy cyclohexanone

4-( 4-fluorophenylsulphonamidomethyl)cyclohexanone

4-(methylphenylsulphonamidomethyl)cyclohexanone

3-(4-chlorophenylsulphonamido)cyclopentanone

3-(4-fluorophenylsulphonamido)cyclopentanone

3-(4-methy I phenylsulphon ami do)eye Iopentanone

3-(4-ehlorophenylsulphonami do)cyclohexanone

3-(4-fluorophenylsulphonamido)cyclohexanone

3- (4-methyIphenyIsulphonamide)cyclohexanone

4- (4-chlorophenylsulphonamido)cyclohexanone

4-(4-fluorophenylsulphonamido)cyclohexanone

4-(4-methyIphenyIsulphonami do) cyclohexanone

The hydrazines XIV which are used as starting 

materials are known or can be prepared by known methods 

(compare Houben-Weyl, "Methoden der organischen Chemie" 

(Methods of Organic Chemistry), X/2, page 1, 123, (693).

Some of the eyelohexanonesulphonamides of the 

general .formula (XVa)

(CH2)v-NH-S02R2

in which
y and R2 have the abovementioned meaning,

which are used as starting materials are known; others are new. Those known

Le A 24 325
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can be prepared by methods known per se (compare Hpuben- 

Weyl "Methoden der organischen Chemie", IX, 605;

A. Mooradian et al., J. Med. Chem. 20 (4), 487 ( 1977)).

The cycIopentanonesuI phon amides of the general 

5 f o rmu I a (XVb )

ι-----^(CH2)y-NH-SO2-R2

J----- CCH,)X (XVb)

0
in which

x, y and R^ have the abovementioned mecning, 

which are used as starting materials are likewise new.

10 A process for the preparation of the new cyclo-

aIkanonesulphonamides has also been found, which is charac­

terized in that cycloalkanols of the general formula (XVI)

H

(CH2)
(CH2)y-NH2 (XVI),

e t e
c c c 

c cc
C C C f C <·’
c e c c
c c r 

c c c
c c c
c t c t c ct 11

» « eit c
t t £ 6

in 'which

15 x and y have the abovementioned meaning,

are reacted with sulphonyl halides of the general formula 

(XVII)

Ii
i

Hal-SO2-R2 (XVII),

(
«t t c
« tcc

c c c 
c c cCCC

in which

20

c c c t «5 C€ CC

·· ««• · · ft ♦
25

t etc* ft ft ft

R^ has the abovementioned meaning and 

Hal represents fluorine, chlorine, bromine or iod­

ine, preferably chlorine or bromine,

in inert organic solvents and, where appropriate, in the presence 

of bases, and then oxidation in inert solvents is carried out.

The cycloalkanols can be prepared by reacting 

cy cIoa Ikenones (XVIII)
0
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with nitromethane in inert organic solvents, where approp­

riate in the presence of bases, and then reducing the com­

pounds (XIX)
0

(CH2)x“L\X,no2
(XIX),

5 (CA 92, 89 849 and CA 87, 22 191).

The sulphonyl halides can be prepared by methods

ί

known per se (Houben-WeyI·s "Methoden der organischen 

Chemie" IX, 564).

( The preparation of the cycIoaIkanoC1,2-b]indoIe- 

10 suIphonamides according to the invention can be illustrated

by the following reaction diagram:

( 5

—-«d

step b

c tr 
e t c 

« cc

e . « c 
c « t

c c e

t c c 
I £ t

ec'et

■(CH2)

Η0Χ-ζζ*^γ*ζ*ΜΙΗ

*—(CH2)x

•NH-S02-R2 *

(CH2)X

HalSO2-R2

step c

-so2-r2

step d

la

step e

£ t ft « £ t

According to this, in the first step a) cyclo- 

alkenones are reacted with nitro compounds such as nitro-

15 -methane/ in inert solvents such as alcohols, for example 

methanol, ethanol or propanol, or ethers, for example 

diethyl ether, tetrahydrofuran or dioxane, or chlorinated 

hydrocarbons, for example methylene chloride, chloroform 
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or carbon tetrachloride, in the presence of bases such as, 

for example, sodium hydride, sodium or potassium methanol- 

ate, sodium or potassium ethanolate, potassium tertn-but- 

anolate, 1,5-diazabicycloC4.3.0]non-5-ene, 1,5-di-

5 azabicycIoC5.4.Olundec-5-enet pyridine or triethyl­
amine, at temperatures in the range from 0°C to 100°C, 

to give nitro compounds.

In step b) the nitro compounds are reduced in inert 

solvents such as ethers, for example tetrahydrofuran, di-

10 oxane or diethyl ether1, in the presence of a reducing

agent such as-hydrides, for example LiAlH4, NaCAl(OCH2CH2-

or di-iso-butyl-aluminium-hydrid, at temperatures in the 
range from -20°C to +60°C to give cycloalkanols.

, In step c) the cycloalkanols are converted with

15 sulphonyl halides in inert solvents such as ethers, for 

example dioxane, tetrahydrofuran or diethyl, ether, or 

chlorinated hydrocarbons such as methylene chloride, 

chloroform or carbon tetrachloride, or ethyl acetate or 

pyridine, where appropriate in the presence of bases such

20 as l,5-di-aza-bicyclo(4.3.0)-non-5-en, l,5-di-aza-bicyclo(5.4.0), pyri­
dine or triethylamine, at temperatures from -20PC to +60°C, into sulphonamides.

In step d), the sulphonamides are oxidized in 

inert solvents such as water, glacial acetic acid, acetone, 

pyridine or mixtures thereof, with oxidizing agents such

25 as chromium(VI) compounds, for example CrO3, KjCrjOy 
or NajCrjOy, at temperatures from -20°C to +100°C, 

to give eye IoalkanonesuIphonamides .

In step e) cycloalkanonesulphonamides (XVb) and 

hydrazines XIV are reacted as described above to give the

30 corresponding CbenzenesulphonamidoalkyllcycloalkanoC1,2-b]- 

indoles of the formula XIII

ft ft ft ft ft ft ft ft ft
«ft ftft ft ftftft I

(ΟΗ,ϊν-ΝΗ-εο,-Κ2

CXIII),

H
in which
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R1, r2, x and y have the abovementioned meaning.

The enantiomericaLIy pure CbenzenesuIphonamidol- 

eye Iohexanot 1,2-b] indoLes of the general formula (XHIa)

-<w

H

-SO,-R-
(XIII»)

5 in which
1 2R and R have the indicated meaning, 

are likewise new.

A process for the preparation of the enantiomeric- 

ally pure tbenzenesulphonamido]cyclohexanot1,2-b]indoles

10 has been found, which is characterized in that enantio- 

merically pure cyclohexanoC 1,2-b]indolamines of the

general formula (XX)

·; 0.

X F ;

■COT"·

H

(XX) ,

c c r c «'c cc
t e f, f : fft tt c
ftftft ί ft ft 
ft tt

ft ft t t ft 1ft ft ft
ί ft ft ft ft 4ft ft ft ft

i ft ft ft
ft C v: c r c ¢- r

in which
15 r1 has the indicated meaning, are reacted with

sulphonyl halides of the general formula 

(XVII)
,2 (XVII),Hal-S02-H<

in which

R has the indicated meaning, and

Hal represents fluorine, chlorine, bromine or 

iodine, preferably chlorine or br.omine, 

in the presence of inert solvents and, where appropriate, 

in the presence of a base.

Suitable solvents for the process are the customary 

organic solvents which do not change under the reaction 

conditions. These preferably include ethers such as diethyl 

ether, dioxane, tetrahydrofuran or glycol dimethyl ether, 

or hydrocarbons, such as benzene, toluene, xylene, hexane,

30 cyclohexane or petroleum fractions, or halogenated hydro- 

Le A 24 325
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carbons such as dichloromethane, trichloromethane, tetra­

chloromethane, dichloroethylene, trichloroethylene or 

chlorobenzene, or ethyl acetate, triethylamine, pyridine, 

dimethyl sulphoxide, dimethylformamide, hexamethylphos­

phoric triamide, acetonitrile, acetone or nitromethane.

It is equally possible to use mixtures of the said sol­

vents .

Bases for the process can be customary basic com­

pounds. These preferably include alkali metal or alkaline 

earth metal hydroxides, such as lithium hydroxide, sodium 

hydroxide, potassium hydroxide or barium hydroxide, or 

alkali metal hydrides such as sodium hydride, or alkali 

metal or alkaline earth metal carbonates such as sodium 

carbonate, sodium bicarbonate, potassium carbonate or cal­

cium carbonate, or alkali metal alcoholates such as, for 

example, sodium methanolate, sodium ethanolate, potassium 

methanolate, potassium ethanolate or potassium tert.-buty- 

late, or alkali metal amides such as lithium diisopropyl- 

amide or sodamide, or organic amines such as ethyldiiso- 

propylamine, benzy11rime thyLammonium hydroxide, tetra­

butyl ammon i urn hydroxide, pyridine, dimethyI aminopyridine, 

triethylamine, N-methylpiperidine, 1,5-diazabicyclo- 

C4.3.03non-5-ene or 1,5-diazabicycloC5.4.03undec-5-ene.

The process according to the invention is generally 
carried out in a temperature range of from -30°C to +150°C, 

preferably from -20°C to +80°C.

The process according to the invention is generally 

carried Out under atmospheric pressure. It is equally 

possible to carry it out under reduced pressure or under 

elevated pressure (for example in a range from 0.5 to 

200 bar).

The enantiomerically pure cycIohexanoC1,2-b]indo I - 

amines of the general formula (XX) according to the inven­

tion are new and can be prepared by the following synthetic 

principles A, B or C.
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Synthetic principle A

.4

>4tP .,2-
+ "HfjL

XIV

ιΗ-Η"

H

« π
ί · » t
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XXIII

separation

XXIV diastereomer mixture

step 4

individual

diastereomers

XX

has the indicated meaning, and 

R* represents an enantiomerically pure 0-, or L- 

amino acid residue, preferably the 2S-(chloro-
I

* 5 acetamido)-3-phenylpiopionyl radical

t« «4 t c♦ H

4« ·*• · 44
>44*4« t 4
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Synthetic principle B
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0

XXV XXVI

XXVII XXVIII

5tfcB-£

H

XX

has the indicated meaning.

Synthetic principle A

According to this, in step 1 paracetamol (XXI) is 

hydrogenated on Raney nickel to give a cis/trans mixture 

of 4-acetamidocyclohexanol (XXII) as described by Billman, 

J.H., Buhler, J.A., in J. Am. Chem. Soc. 75, 1345 ( 1953).

In step 2 4-acetamidocyclohexanol (XXII) is subjected in a 

one-pot process to a Fischer indole synthesis with oxidiz­

ing agents such as phenylhydrazines (XIV), and then the 

acetyl group is removed by acid hydrolysis.

This process step is carried out in solvents such 

as water, acetic acid and/or propionic acid, at temperatures 
from 0°C to. + 150°C, prefer-ably from 0°C to 110°C.

The racemic 3-amino-1,2,3,4-tetrahydrocarbazoles (XXIII) 

which are readily accessible in this wey are converted in 
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step 3 by. coupling with enantiomerically pure amino acids, 

where appropriate in their activated form, into the corres­

ponding diastereomer mixtures which can be separated into 

the individual diastereomers by customary methods such as 

crystallization or column chromatography.

Enantiomerica 11y pure amino acid derivatives which 

are suitable and preferred are acetylphenylphenylalanine, 

N-tert-butoxycarbonylphenyl alanine, chloroacetylphenyl- 

alanine, carbo-benzoxyphenylalanine, methoxy-pheny l.acet i c 

acid or acetoxy-phenyIacetic acid, preferably N-chloro- 

acetyl-N-phenyl-alanine.

The activating agents which are generally used 

are the customary peptide-coupling reagents. These prefer­

ably include carbodiimides such as, for example, diiso- 

propylcarbodiimide, dieyelohexyIcarbodiimide or N-(3-di- 

methylaminoisopropyl)-N'-ethylcarbodiimide hydrochloride, 

or carbonyl compounds such as carbonyldiimidazole, or 

1,2-oxazolium compounds such as 2-ethyl-5-pheny1-1,2-oxa- 

zolium 3-sulphonate, or propanephosphonic anhydride, or 

isobutyl chloroformate, or benzotriazolyloxy-tris(dimethy l- 

amino)phosphonium hexafluorophosphate, or methanesulphony I 

chloride, where appropriate in the presence of bases such 

as triethylamine or N-ethylmorpholine or N-methylpiperidine, 

or dieyelohexyIcarbodiimide and N-hydroxysuccin imide.

The coupling is generally carried out in inert 

organic solvents, preferably in chlorinated hydrocarbons 

such as methylene chloride or chloroform, or hydrocarbons 

such as benzene, toluene, xylene or petroleum fractions, 

or in ethers such as dioxane, tetrahydrofuran or diethyl 

•ther, or in ethyl acetate, dimethylformamide, dimethyl 

sulphoxide or acetone, acetonitrile or nitromethane, at 
temperatures from -80°C to +50°C, preferably from -40°C 

to +30°C.

After separation of the diastereomer mixtures 

(XXIV), in step 4 the individual diastereomers are subjec­

ted to acid hydrolysis to give the enantiomerically pure 
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amines (XX).

The hydrolysis is generally carried out with in­

organic or organic acids such as hydrochloric acid, hydro­

bromic acid, sulphuric acid, phosphoric acid, formic acid,

5 acetic acid, propionic acid, methanesuI phonic acid or tri- 

fluoroacetic acid, or mixtures of the said acids.

The solvents which are generally used for this are 

water or the aqueous solution of the corresponding acid 

or mixture .of .acids which is used.

10 The hydrolysis is generally carried out in a tem­
perature range from +20°C to +150°C, preferably from + 20°C 

to +120°C.

The process according to the invention is generally 

carried out under atmospheric pressure. It is equally

15 possible to carry it out under reduced or under elevated 

pressure, for example in an autoclave or pressure tube.

It has proved advantageous in this to add thioglycolic 

acid to the reaction mixture as oxidation inhibitor.

Synthetic principle B

20 According to this, 1,4-cyclohexanedione monoethylene

ketal (XXV) is reacted with phenylhydrazines (XIV) in a 

Fischer indole synthesis to give ketals (XXVI) as des­

cribed by A. Britten and G. Lockwood in J. Chem. Soc.,

Perkin Trans. 1, 1974, 1824-1827.

25 Hydrolysis of the ketals (XXVI) in step 2 gives

the ketones (XXVII) which, in step 3, are converted by 

reductive amination with S-phenethylamine into the dia- 

stereomer mixtures (XXVIII).

The reductive amination is generally carried out

30 with reducing agents such as hydrogen, where appropriate 

in the presence of palladium, platinum, or palladium on 

animal charcoal as catalyst, or complex hydrides, prefer­

ably sodium borohydride, potassium borohydride, lithium 

borohydride, zinc borohydride, lithium aluminium borohy-

3ί dride, aliminium hydride; di-iso-butyl-aluminium-hydride, lithium triethyl- 
hydridoborate, sodium cyanotrihydridoborate, tetrabutylammonium

!

I

}·
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cyanotrihydridoborate, tetrabutylammonium hydridoborate, 

lithium aluminium hydride, sodium bisC2-methoxyethoxy]di- 

hydridoaluminate or lithium hydrido-trist1-methyIpropyI 3- 

borate in inert solvents such as hydrocarbons, preferably

5 benzene, toluene or xylene, or chlorinated hydrocarbons 

such as methylene chloride or chloroform, or ethers such 

as diethyl ether, tetrahydrofuran, dioxane or 1,2-dimeth- 

oxymethane, or acetonitrile, dimethyIfor mamide, dimethyl 

sulphoxide or alcohols such as methanol, ethanol, propanol
10 or isopropanol, in a temperature range from -80°C to +100°C, 

preferably -80°C to +50°C.

The diastereomer mixture (XXVIII) is separated into 

the individual diastereomers by customary methods such as 

chromatography or crystallization, preferably by crystal-

15 lization, where appropriate in the form of suitable acid 

addition products.

Suitable acid addition products in this context 

are addition products of the enantiomers according to the 

invention with inorganic or organic acids. These prefer-

20 ably include hydrochloric acid, sulphuric acid, phosphoric 

acid or methanesulphonic acid, benzenesulphonic acid, 

naphtha IenedisuI phonic acid or acetic acid, maleic acid, 

fumaric acid, citric acid or lactic acid.

The removal of the phenylethyl groups in the sepa-

25 rated diastereomers (XXVIII) is carried out in step 4 by 

catalytic transfer hydrogenation to give the enantiomeric- 

ally pure amines (XX).

Step 4 is generally carried out with reducing 

agents such as hydrogen, where appropriate in the presence

30 of palladium, palladium on animal charcoal, or platinum, 

or ammonium formate, in inert solvents such as alcohols, 

for example methanol, ethanol, propanol or isopropanol, 

or dimethyIformamide or dimethyl sulphoxide, in a tempera­
ture range from 0°C to +200°C, preferably from +20°C to

35 +150°C (L.E. Overman and S. Sugai, J. Org. Chem. 50, 

4154-4155 (1985).
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Synthetic principle C

According to this, racemate resolution of the com­

pounds (XXIII) is carried out by salt formation with opti­

cally active acids and crystallization of these salts,

5 once or several times, from suitable solvents. The enantio- 

merically pure compounds (XXIII) are liberated, by treatment 

with bases, from the salts which have thus been obtained.

Suitable optically active acids are:

( + )- camphorsulphonic acid, (-)-camphorsulphonic acid,-.........

10 (+)-camphor-3-carboxyIic acid, (-)-camphor-3-carboxyIic 

acid, (+)-camphoric acid, (-)-camphoric acid, (-)-malic 

acid, (+)-mandelic acid, (-)-mandelic acid, (+)-lactic 

acid, (-)-lactic acid, (-)-2-C(phenylamino)carbonyloxyl- 

propionic acid, (-)-α-methoxyphenyI acetic acid, (-)-di-

15 0-benzoyI tartaric acid, (-)-di-0-4-toluoyltartaric acid, 

(-)-methoxyacetic acid, (-)-1,1’-binaphthyl-2,2'-diyl 

hydrogen phosphate.

Suitable solvents for the crystallization are sol­

vents such as water, alcohols such as methanol, ethanol,

20 isopropanol, n-propanol, n-butanol, sec-butanol or tert­

butanol, ethers such as diethyl ether, tetrahydrofuran, 

dioxane or glycol dimethyl ether, ketones such as acetone, 

methyl ethyl ketone or methyl isobutyl ketone, hydrocarbons 

such as benzene, toluene, xylene, hexane or cyclohexane,

25 chlorinated hydrocarbons such as dichloromethane or chloro­

form, or ethyl acetate, acetonitrile, nitromethane, di­

methyl sulphoxide, dimethylformamide or sulpholane. It is 

equally possible to use mixtures of the said solvents.

Possible bases for the process are the customary

30 basic compounds. These preferably include alkali metal 

or alkaline earth metal hydroxides such as lithium hydrox­

ide, sodium hydroxide, potassium hydroxide or barium 

hydroxide, or alkali metal hydrides such as sodium hydride, 

or alkali metal or alkaline earth metal carbonates such

35 as sodium carbonate, sodium bicarbonate, potassium carbon­

ate or calcium carbonate, or alkali metal alcoholates such
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as, for example, sodium methanolate, sodium ethanolate, 

potassium methanolate, potassium ethanolate or potassium 

tert.-butylate.

The new cycIoaIkanoC1,2-b]indoIe-sulphonamides and 

5 their salts can be used as active compounds in medicaments.

The active compounds exhibit an action inhibiting platelet 

aggregation and antagonizing thromboxane A2. They can pre­

ferably be used for the treatment of thromboses, thrombo- 

embolisms, ischaemias, · and as antiasthmatics and as anti-

10 allergies. The new active compounds can be converted in 

a known manner into the customary formulations, such as 

tablets, capsules, coated tablets, pills, granules, aero­

sols, syrups, emulsions, suspensions and solutions, using 

inert, non-toxic, pharmaceutically suitable vehicles or

15 solvents. The therapeutically active compound should in 

each case be present in a concentration of about 0.5 to 

90Z by weight, preferably 5 to 70X by weight, which 

suffices to achieve the dosage range indicated.

The formulations are prepared, for example, by

20 extending the active compounds with solvents and/or ve­

hicles, optionally with the use of emulsifiers and/or dis­

persing agents, and, for example, when using water as a 

diluent, organic solvents can optionally be used as auxi­

liary solvents.

25 Examples of auxiliaries which may be mentioned

are: water, non-toxic organic solvents, such as paraffins 

(for example petroleum fractions), vegetable oils (for 

example groundnut oil/sesame oil), alcohols (for example 

ethyl alcohol and glycerol) and glycols (for example pro-

30 pylene glycol and polyethylene glycol), solid vehicles, 

such as, for example, natural rock powders (for example 

kaolins, aluminas, talc and chalk), synthetic rock powders 

(for example highly disperse silica and silicates) and 

sugars (for example sucrose, lactose and glucose), emulsi-

35 fiers (for example polyoxyethylene fatty acid esters, poly­

oxyethylene fatty alcohol ethers, alkylsulphonates and 
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arylsulphonates), dispersing agents (for example lignin, 

sulphite waste liquors, methyIce11 u I ose, starch and poly­

vinylpyrrolidone) and lubricants (for example magnesium 

stearate, talc, stearic acid and sodium lauryl sulphate).

5 Administration can be effected in the customary

manner, preferably orally or parenterally, in particular 

perlingually or intravenously. In the case of oral adminis­

tration, the tablets can, of course, also contain, in 

addition to the vehicles mentioned, additives such as

10 sodium citrate, calcium carbonate and dicalcium phosphate, 

together with various additional substances, such as starch, 

preferably potato starch, gelatine and the like. Further­

more, lubricants such as magnesium stearate, sodium lauryl 

sulphate and talc can also be used when making tablets.

15 In the case of aqueous suspensions and/or elixirs which 

are intended for oral use, the active compounds can be 

mixed with various fIavour-improving agents or colorants 

in addition to the abovementioned auxiliaries.

In the case of parenteral administration, solutions

20 of the active ccmpounds, employing suitable liquid vehicles, 

can be used.

In general, it has proved advantageous, in the 

case of intravenous administration, to administer amounts 

of about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/

25 kg, body weight to achieve effective results, and in the 

case of oral administration, the dosage is generally about 

0.01 to 20 mg/kg, preferably 0.1 to 10 mg/kg, of body weight

Nevertheless, it can at times be advantageous to 

deviate from the amounts mentioned, and in particular to

30 do so as a function of the body weight or of the nature 

of the administration method, but also as a function of 

individual behaviour towards the medicament, or the na­

ture of the formulation of the medicament and the time 

or interval over which the administration takes place.

35 Thus it can suffice in some cases to manage with less 

than the abovementioned minimum amount, whilst in other 
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cases the upper limit mentioned must be exceeded. Where 

relatively large amounts are administered, it can be 

advisable to divide these into several individual admin­

istrations over the course of the day.

5 The cycloalkanoC1,2-b3indole-sulphonamides accor­

ding to the invention can be used both in human medicine 

and in veterinary medicine.

Preparation examples

Example 1 -- . .

10 3-(Nitromethyt)cyclopentanone

f
C C Ϊ

I c f
' f < i, t T,

C C

C i£
c C V 

c ce
t cc 
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€ CC

t t T 
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100 g of 2-cyclopentenone are dissolved together 

aith 666 ml of nitromethane and 5 g of 1,5-diazabicycIo- 

C4.3.03non-5-ene (DBN) in 1.1 I of isopropanol, and the

15 solution is left to stand at room temperature for 5 h.

The isopropanol is then substantially distilled in vacuo, 

and the residue is dissolved in ethyl acetate and the sol­

ution is washed twice with 0.5 I of dilute sulphuric acid 

each time. The organic phase is dried with sodium sulphate 

and evaporated. In this way 154 g (88% of theory) of 3-

20 (nitromethy I)cyclopentanone areobtained sufficiently pure 

for the next reaction.

Rf = 0.52 CH2Cl2 : CH30H - 99:1 

Example 2

25 3-(Aminomethyt)cyctopentanol

H ■nh2
if < t 
t t £♦ ■ S

ict <t« 57.2 g (0.4 mol) of 3-(nitromethy I)cyclopentanone 

are dissolved, under nitrogen, in 573 ml of absolute tetra­
hydrofuran. At 0°C, 800 ml of a one-molar solution of 
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15

Lithium aluminium hydride in tetrahydrofuran are added 

dropwise to this solution. After the dropwise addition is 
complete, the mixture is stirred at 0°C for 1 h. The cool­

ing bath is then removed, whereupon the temperature of the 
reaction solution rises to 40°C. After the temperature has 

fallen to 20°C the mixture is stirred at this temperature 

for 1 h. The reaction mixture is cooled to 0°C and then 

100 ml of 45% strength sodium hydroxide solution are 

cautiously added dropwise. After the dropwise addition is 

complete, the reaction mixture is stirred at room tempera­

ture for 1 h, filtered through kieselguhr, and the kiesel- 

guhr is washed with 1.5 I of tetrahydrofuran. The com­

bined filtrates are thoroughly evaporated in vacuo. In 

this way 22.5 g (49% of theory) of viscous oily product 

are obtained.

Rf = 0.01 CH2Cl2 : CH30H = 9:1

Example 3

3-(Benzenesulphonamidome thy I)cyclopentanol

20

c c r.
€ C < 

€ C €

25

$ < c * t c ft ί c

• · «· 30• 6 «• ·

• · · ♦ · «» ·

9 g (0.078 mol) of 3-( aminomethyI)cyclopentano I 

are dissolved together with 13.8 g = 10 ml (0.078 mol) of 

triethylamine in 200 ml of tetrahydrofuran. Then, at 0 - 
5°C, 7.9 g = 10.8 ml (0.078 mol) of benzenesulphonyI chlor­

ide are added dropwise. After the dropwise addition is 
complete, the mixture is stirred at 0°C for 1 h. The reac­

tion mixture is then diluted with 200 ml of methylene chlor­

ide, and washed twice with 150 ml of dilute sulphuric acid 

each. The organic phase is then extracted twice with 150 

ml of 2 N sodium hydroxide solution each time, the combined 

extracts are acidified with concentrated hydrochloric acid, 

and extracted twice with 150 ml of methylene chloride each 

time. The combined methylene chloride phases are dried 

with sodium sulphate and evaporated in vacuo. In this way 

9.1 g (39Z of theory) of viscous oily isomer mixture are 
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obtained as the product.

Rf = 9.51 and 0.45 CH2Cl2 · CH3OH = 95:5 

Example 4

3-(Benzenesulphonamidomethyl)cyclopentanone

5

10

15

e cc 
c c c 

c cc
« c c c 

t c
t « t c
c t c ft ft ft ft ftft
ft ft ft 4 ft ftft ft ft

20

ft ftft ft ft ftft ft ft ft

{

:\c< 25
c c r c c ■: 
ccc

7.5 g (0.0294 mol) of 3-(benzenesuIphonamidomethyI)- 

cyclopentanol are dissolved in 60 ml of gtacial acetic 
acid. iAt 0 - 5°C 2.79 g (0.0279 mol) of chromium tri­

oxide dissolved in 2 .ml of water and 8.8 ml of glacial 

acetic acid are added dropwise, and then the temperature 

of the reaction mixture is allowed to rise to room tempera­

ture. After the reaction mixture has been stirred at room 

temperature for 1 hour it is diluted with 200 ml of ether 

and washed twice with 150 ml of water each time. The or­

ganic phase is then extracted twice with 200 ml of 2 N so­

dium hydroxide solution each time, and the combined sodium 

hydroxide phases are acidified with concentrated hydro­

chloric acid and extracted twice with 200 ml of methylene 

chloride each time. The combined methylene chloride phases 

are dried with sodium sulphate and evaporated in vacuo.

In this way 4.4 g (59% of theory) of viscous oily product 

are obtained.

Rf = 0.51 CH2Cl2 : CH3OH = 95:5

Example 5

1-(Benzenesulphonamidomethyl)cyclopentanoE1,2-b3indole

I
i

c c < 
c e c 

ft cc

ft ft ft ft ft ft ft ft ft
ftft ft ft ft ft ft ft ft

30

21 g (0.0826 mol) of 3-(benzenesulphonamidomethyI )- 

cyclopentanone are dissolved together with 9 g (0.0826 mol) 

of phenyIhydrazine in 200 ml of glacial acetic acid, and 

the solution is heated under reflux for 4 h. The reaction 
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solution is then diluted with 1.3 I of ether, and 500 ml 

of water are added. While cooling and stirring, the mix­

ture is made alkaline with 45% strength sodium hydroxide 

solution, and then the organic phase is separated off.

5 The aqueous phase is extracted once more with 500 ml of 

ether, and the combined organic phases are dried with 

sodium sulphate and evaporated. The residue which is thus 

obtained is chromatographed on 2 kg of silica gel (Merck 

0.04 -063 mm) w i.th. ..a .m i x ture of toluene and ethyl acet-

10 ate in the ratio 85 to 15.. In this way afraction which, 

after evaporation, provides 1.9 g (7% of theory) of crystal 
line product is obtained, melting point: 161-164°C.

C Rf = 0.92 CH2CI2 : CH3OH = 95:5

Example 6

15 1-CN-(Benzenesulphonyl)-N-(2-cyanoethyl)aminomethyl]-4- 

(2-cyanoethyl)cyclopentanoC1,2-b]indole

c c c 
c c c 

c e (

β c c c 
« c 
ct cc
CCC 

ε c c 
ε tt

etc 
c c c4 t c
t rt
t 1' t
t € € ♦

t c 
c c
t c e e

€ f f 
c c 0 

C C f

(

C C t 
e c t

€ C C

t « * <« < * » t

1.9 g (0.0058 mol) of 1-(benzenesulphonamidomethyI) 

cyclopentanoC1,2-b]indole are stirred together with 1.83 g

20 = 2.3 ml (0.0346 mol) of acrylonitrile and 0.24 g (0.00058 

mol) of a 40% strength solution of benzyltrimethylammonium 
hydroxide in methanol in 60 ml of dioxane at 60 - 70 °C for 

2 h. Then the reaction mixture is evaporated in vacuo, 

and the residue is taken up in methylene chloride and the

25 solution is extracted twice with dilute sulphuric acid.

The organic phase is washed with saturated bicarbonate 
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solution, dried with sodium sulphate and evaporated. In 

this way 2.4 g (95% of theory) of product are obtained as 

a solid foam.

Rf = 0.45 CH2Cl2 : CH3OH = 99:1 

5 Example 7

1-(8enzenesulphonamidomethyl)-4-(2-carboxyethyl)cyclo-

pentanoC1,2-b3indole

ι

(

%

i f c ? r.

c c r t:
r c c 

c c c 
t cc
t e tt c cr ι· £

« (: ft« ft ft1 t ft ft

(

C ft t ct CCC
C C c 

C ( r
c c

c c
ft (5· '

< c(

< « ftft ftft ftft «
>< c 1 c ft ftft -t

2.4 g (0.0055 mol) of 1-CN-(benzenesulphony I )-N-

10 (2-cyanoethyl)aminomethyl]-4-(2-cyanoethyl)cyclopentano- 

C1,2-b]indole are dissolved in 35 ml of isopropanol, and 

55 ml of a 10X strength potassium hydroxide solution are 
added. The reaction mixture is stirred at 70°C for 4 h, 

then diluted with 100 ml of water and extracted with 100 ml

15 of methylene chloride. The aqueous phase is acidified with 

dilute sulphuric acid and extracted 3 times with 100 ml of 

methylene chloride each time. The combined organic phases 

are dried with sodium sulphate and evaporated. The oily 

residue (1.9 g) is dissolved in methanol, and 0.26 g of

20 sodium methylate is added. Evaporation of this solution 

provides 2.0 g (69.2X of theory) of the product as a micro- 

crystalline sodium salt.

Rf = 0.37 CH2Cl2 : CH3OH = 95:5 

Example 8

25 3-(4-Fluorophenylsulphonamidomethyl)cyclopentanol

In analogy to the procedure for Example 3 19.8 g 
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(0.172 mol) of 3-( aminomethy I)cycI opentano I are reacted 

with 28.3 g (0.172 mol) of 4-fIuorophenyIsuIphonamide. 

This results in 17.3 g (36% of theory) of viscous oily 

isomer mixture being obtained as the product.

Rf = 0.53 and 0.46 CH2CI2 : CH3OH = 95:5

Example 9

3-(4-Fluorophenylsulphonamidomethyl)cyclopentanone

In analogy to the procedure for Example 4 17.3 g 

10 (0.0638 mol) of 3-(4-fIuorophenyIsuIphonamidomethyI) -

cyclopentanol were oxidized. This results in 14.3 g (83% 

of theory) of viscous oily product being obtained.

Rf = 0.76 CH2CI2 : CH3OH = 9:1

Example 10

15 1-(4-F luorophenylsulphon am idomethyl )cyclopentanoC1,2-b]·-

indole
c

t
t

c c 
1 it

I
e

ca r.

c c
f € fc t
s c <c
t V

-SO·

14.3 g (0.0527 mol) of 3-(4-fluorophenylsulphon- 

amidomethyl) eyelopentanone were reacted with phenylhydra-

20 zine in analogy to Example 5. In this way, after chromato­

graphy on silica gelj0.67 g (3.7% of theory) of microcrysta I - 

line product is obtained.

Rf = 0.47 CH2Cl2 : CH3OH = 99:1

i <0 < r t € ί
q€ e c >' .•c
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Example 11

4-(2-Cyanoethyl)-1-CN-(4-fluorophenylsulpbonyl)-N-(2-cyano·  

ethyl)aminomethyl3cyclopentanoC1,2-b3indole

%

t < ·
« tι «■ t

« llt I 11 » «
« It♦ » 1tilt

5 0..67 g (0.00195 mol) of 1-(4-fluorophenylsulphon-

amidomethyI)cycI opentanoC1,2-b3indole were reacted in 

analogy to Example 6. In this way 0.83 g (95X of the 

theory) of product is obtained as a solid foam.

R-f · 0.39 toluene : ethyl acetate * 8:2

10 Example 12

4-(2-Carboxyethyl)-1-(4-fluorophenylsulphonamidomethyl)- 

cyclopentanoCI,2-b3 indole

tt r 
* t I• «*

-S02'

»» tt • < · • *
tttttt 
t t

Le A 24 325

.0.83 g (0.00184 mol ) of 4-(2-cyanoethyl )-1-CN-<4- 

15 fluorophenyIsulphonyL)-N-(2-cyanoethyl) ami nomethyl 3cycIo-

pentanoC1,2-blIndoLe is hydrolysed in analogy to Example 7.

In this way 0.67 g <87% of theory) of crystalline product
is obtained as the sodium salt, melting point: 150—160°C.

Rf ■ 0.59 CH2CI2 : CH3OH - 9:1
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Example 13

3-(4-Chlorophenylsulphonamidomethyl)cyclopentanol

16.8 g (0.146 mol) of 3-(aminomethy I) eye I opentano I 

5 are reacted with 4-chlorophenylsulphonyl chloride in

analogy to Example 3. In this way 16.6 g (39% of theory)
f

of viscous oily product are obtained as an isomer mixture. 

Rf » 0.46 and 0.44CH2CI2=CH30H = 95:5

Example 14

10 3-(4-Chlorophenylsulphonamidomethyl)cyclopentanone

t β ε e f€ t£
MU ι (ft ft ft ft
ft ft

15

16.6 g (0.0573 mol) of 3-(4-chlorophenylsulphon- 

anidomethy l) cycI opentanο I are oxidized in analogy to 

Example 4. In this way 13.8 g (83.7X of theory) of viscous 

oily product are obtained.

Rf « 0.7 CH2Cl : CH3OH - 95:5

Example 15
1-(4-Chlorophenylsulphonamidomethyl)eyelopentanoC1,2-b]- 

indole

20
«-·<»*>*-

ft ft ftft ft ft < • ft
·*·**< ft I

25

-so2·

13.8 g (0.048 mol) of 3-<4-chlorophenylsulphon- 

amidonethyl) eyelopentanone are reacted with phenylhydrazine 

in analogy to Exanple 5. In this May, after chromatography 

on silica gel, 1.65 g (9.5X of theory) of product are ob­

tained as a solid foam.
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Rf = 0.46 CH2CI2 : CH3OH = 99:1 '

Example 16

1-CN-(2-Chlorophenylsulphonyl)-N-(2-cyanoethyl)aminomethyl]-

4-(2-cyanoethyl)cyclopentanoC1,2-b]indole

ft Cf
ft < t 

ft ft C

ft ft t ft ft t
• ft ft c

ft ft ft ftft ftft ftft
ft ft ft ft ft ftft ft ft

ft ft ft ft I ftft ft ft ft
(

ft ftftc

ft ε ■r ε « ft ft I

ftftft
ftft

t ft 
C

10

15

1.65 g (0.0046 mol) of 1 -(4-ch10rophenyIsuI phon- 

ami domethyl)cyclopentanoC1,,2-b]indoLe lire reacted in ana­

logy to Example 6. In this way 1.8 g (84X of theory) of 

product are obtained as a solid foam.

Rf » 0.38 toluene : ethyl acetate - 8:2

Example 17

4-(2-Carboxyethyl)-1-(4-chlorophenylsulphonamidomethyl)-  

cycI open tanoC1,2-b]indole

€
f€ * 
t

ei € t e r f
< f

t

ίt

1.9 g (0.0038 mol) of 1-CN-(4-chlorophenylsulphonyl)

N-(2-cyanoethy I)ami dome thy 13-4-(2-cyanoethyl) eye I opentano-

CI,2-b] indole are hydrolysed in analogy to Example 7. In

this way 1.33 g (81.3% of theory) of product are obtained
as the crystalline sodium selt> melting point: 160°C.

Le A 24 325

42 -



I

Rf » 0.55 CH2C12 : CH3OH »9:1 

Example 18

4-(Benzenesulphonamido)cyclohexanol

■χχ

NHSO-

5 69 g (0.6 mol) of 4-aminocycIohexano I are reacted

with 107 g (0.6 mol) of benzenesulphonyI chloride in 

analogy to Example 3. In this way 72.8 g ¢472 of theory) 

of crystalline product are obtained, melting point: 106- 
108°C.

10 Rf = 0.38 CH2CI2 : CH3OH » 95:5 

Example 19

4-(Benzenesulphonamido)cyclohexanone

it e 
« < e
4 4 11

t €
**·* 15
4 t I « < 4
« It

• H • ♦ £« It
« It 
• « 4t 11 «

c

20
4 4 
< «t ί ϊ »

C » ■ t <
4 r

Xu,-..,

72.8 g (0.285 mol) of 4-(benzenesuIphonamido) cyc10 

hexanol are oxidized in analogy to Example 4. After crys­

tallization from petroleum ether, 57.5 g (80% of theory) 
of product are obtained, melting point: 80-82°C.

Rf » 0.66 CH2Cl2 : CH3OH » 95:5

Example 20

3-(Benzenesulphonamido)-1,2,3,4-tetrahydrocarbazole

%

ii 1
-so2'

57.5 g (0.227 mol) of 4-(benzenesuIphonamido)cyc10 

hexanone are reacted with phenyIhydrazine in analogy to
ί*·*/ Example 5. In this way 41.5 g (56% of theory) of product 

..ecf 25 crystallized from isopropanol are obtained, melting point:
t c

155°C.

Rf » 0.82 CH2Cl2 : CH3OH » 95«5
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Example 21

3-CN-(Benzenesulphonyl)*N-(2-cyanoethyl)amino3-9-(2-cyano-

ethyl)-1,2,3,4-tetrahydrocarbazole

( 5

10

r r 1 c < «
f r t
f ( ( ι « r« C C t
t « € t I Cc tr
ft tt ft 4 «t * *

< 1t« ft ttt tt
<

10 g (0.0306 mol) of 3-(benzenesulphonamido)-

1,2,3,4-tetrahydrocarbazole are reacted in analogy to 

Example 6. In this way 10 g (752 of theory) of product 

crystallized from ether are obtained, melting point: 180— 
190°C.

Rf = 0.29 toluene : ethyl acetate = 8:2

Example 22

3-(Benzenesulphonamido)-9-(2-carboxyethyl)-1,2,3,4-tetra- 

hydrocarbazole

OcCr

(t t< «« f Γ «.

15

« c e c

COOH

10 g (0.0263 mol) of 3-CN-(benzenesulphonyl)-N- 

(2-cyanoethyl)amino3-9-(2-cyanoethyI )-1,2,3,4-tetrahydro- 

carbazole are hydrolysed in analogy to Example 7. In this 

way 7.57 g (68X of theory) of crystalline product are ob­
tained as the sodium salt, melting point: 16Q-165°C.

Rf ■ 0.44 CH2Cl2 : CH3OH » 95:5

In analogy to Example 18 the following '’impounds

listed in Table 1 were prepared:

€ « « C «' 1 4 t
20
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■ί 1

so2· x

Rf

HO—(Η
Table 1

Example X Yield 

No.

23 Cl 80 X 0,37 CH2C12 :i CH30H « 95:5

28 F 75 X 0,4 CH2C12 :: CH30H - 95:5

33 ch3 48 ,7 X 0,5 CH2C12 :: CH3CH ■ 95:5

In analogy to Example 19 the following compounds 

listed in Table 2 were prepared:

SO-

t i* EC C t tf
tcc I« r
11 c r

« t c « tf
» tti. t tt i t

< ι *• e tte « «
(

t fΪ cft t \* ·.·
c e t4 v
E C <

Table 2

Example X Yield Rf Melting

No. point:

24 Cl 86 X 0,77 CH2C12 : CH30H « 9:1
103-4°C

from petro

leum ether

29 F 94 X 0,7 CH2C12 : CH30H » 9:1
104-8°C

from petro

leum ether

34 ch3 90,7 X 0,57 CH2C12 : CH30H » 95:5

In analogy to Example 20 the following compounds

I isted i n Table 3 were prepared:

Ocxr":
!■ <t V

ί<ft € C C £ e f
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Table 3

Ex- X Yield· Rf Melting

amp I e point:

No.

" toluene:ethyl 163°C

25 Cl 75,4 % 0,52 acetate 8:2 from ether
146-9°C

30 F 73 7. 0,39 CH2C12:CH3OH -99:1 from ether
136-8°C from

35 ch3 55 7. 0,42 CH2C12:CH3OH ■ 8:2 isopropanol

In analogy to Example 21 the following compounds

listed in Table 4 were prepared :

tt c r
I CC 

c c
t tt

t tt 
C t

t it

t ♦
1 T 

tree

t Γ t f
t ti'·c r <
t C fC V c

t t t C ·./I c c

t » «V t € t €
ίtt tet c r

Table 4

Ex- X Yield Rf Melting

ample point:

No.

26 Cl 47 X 0.35 toluenecethyl 204-6°C

acetate 8:2 from ether/

isopropanol

31. F 53 X 0.2.9 toluene :ethyl 206-8°C

acetate 8:2 from ether/

. isopropanol

36 CH3 85 X 0.37 toluene:ethyl 180-90°C

acetate 8:2 from ether

In analogy to Example 22 the following compounds

listed in Table 5 were prepared:

( ί f 
c I ' f

f I c

t

«»:

(

ι
i
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Table 5

Ex- !

ample

No.

Yield Rf Melting

point:

27

32

Cl 89,5 X 0,61 CH2C12:CH3OH ■ 9:1

F 98,5 X 0,57 CH2C12:CH3OH « 9:1

ft 11 t ft ft ft t c
ft ft t c ft cft ft ft ft
• ft ft ft ft βft ft ft
ft ft ftft ft ft« «ft

ft <« ft ft ftft ft ft ft

ft ft ft ftft ft C c
ft c c ft ft ’ ft c <

ft c ι ft c c ft I (

37 CH3 95 X 0,53 CH2C12:CH3OH ■ 9:1

150°C 

Na salt

160-70°C 

Na salt

150-60°C 

Na salt

Examples 38 and 39

3-r-(4-Fluorophenylsulphonamido)-9-(2-carboxyethyl)· 

1,2,3,4,4a-t,9a-t-hexahydrocarbazole (isomer A) and

5 3-r-(4-fluorophenylsulphonamido)-9-(2-carboxyethyl)· 

1,2,3,4z4a-c,9a-c-hexahydrocarbazole (isomer 8)

nhso2·

Isomer λ

21

nhso2·
Isomer B

21
47
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5

10

(
15

t (f ( r c C r f
ft ft t r c »'·
« f e c
c ft cε t r 
c cc
ft ftftI ft ft< ftft

ft ftft« ft ftft ft ft ft

20

25

(

I ft
ft tft ftftft

ft ctt e <■'V c Γ

5 g (0.0114 mol) of 3-(4-fluorophenylsulphonamido)- 

9-(2-carboxyethyI)-1,2,3,4-1etrahydrocarbazoIe sodium salt 

are dissolved in 50 ml of trifIuoroacetic acid and, at 
0°C, 5.01 g (0.08 mol) of sodium cyanoborohydride are 

added in portions. The reaction mixture is allowed to 

reach room temperature, diluted with water and extracted 

with 200 ml of ethyl acetate. The ethyl acetate phase is 

extracted twice with each 100 ml of 2 N sodium hydroxide 

solution, the combined sodium hydroxide phases are adjus­

ted to pH 5, and extracted three times with each 150 ml 

of methylene chloride, dried with sodium sulphate and 

thoroughly evaporated in vacuo. The residue is chromato­

graphed on 500 g of silica gel (Merck, 0.040 - 0.063 mm) 

with a 100 to 1 mixture of methylene chloride and glacial 

acetic acid. Two fractions are obtained in this way and, 

after evaporation, provide 2.87 g (60.2% of theory) of 

isomer (A) and 0.7 g (14.9% of theory) of isomer (B) res­

pectively as a solid foam.

Rf of isomer (A): 0.24

CH2Cl2 : CH3COOH = 100:2

Rf of isomer (B): 0.14

Examples 40 and 41

3-r-(Benzenesulphonamido)-9-(2-carboxyethyl)-1,2,3,4,4a-t, 

9a-t-hexahydrocarbazole (isomer A) and

3-r-(benzenesulphonamido)-9-(2-carboxyethyl)-1,2,3,4,4a-c, 

9a-c-hexahydrocarbazole (isomer B)

ftft c 
fi ft « e c <

t € ♦ ftt c t < c
tc e ft « ft ft 

e ft
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and

5

• 10

tee 
c c c

c cc

1 CCC 
fc C

« tee

. t 15
« « c. t f €

« It 
β 4 fc

* «4
4 4 4 "
4 4 V

4 * 4 4

1.18 g (0.0028 mol) of 3-(benzenesuIphonamido ) - 

9-(2-carboxymethyl)-1,2,3,4-tetrahydrocarbazole sodium 

salt are reduced in analogy to Example 38. Chromatography 

results in two fractions which, after evaporation, provide 

0.45 g (40% of theory) of isomer A and 0.2 g (18% of theory) 

of isomer B as a solid foam.

Rf of isomer A: 0.4

CH2CI2 : CH3COOH = 100:4
Rf of isomer B: 0.22

Example 42 and Example 43

3-r-(4-Rethylphenylsulphonamido)-9-(2-carboxyethyl)- 

1,2,3,4,4a-t,9a-t-hexahydrocarbazole (isomer A)

(

4 fc 
fc fc
t CCC

β C t'
C - C r

C t '■

a«NHS02·
% :h3

tc r4 t f.. e c *

fi Isoner A

4 4 4 *« « 44 4
t€ fc fc « < <fc t
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. * 1

and

3-r-(4-methylphenylsulphonamido)-9-(2-carboxyethyl)- 

1,2,3,4,4a-c,9a-c-hexahydrocarbazole (isomer B)

t

!

J

5

Isomer B

1

(

10

t c c t t et € C
t t t C 15 t £♦· ι e ε
«t» β < «• ·«
* ft t ft · s« « ft

« ««« · << ft c «

ft «■1 €ft C € €
e c tt C 1"
C C «;

t Cft c e c
20

ftft ftftft ft ft ft 'ft

W 25

18.06 g of 3-(4-methylphenylsulp,honamido)-9-(2- 

carboxyethyI)-1,2,3,4-tetrahydrocarbazoIe sodium salt are 

reduced in analogy to Example 38. Chromatography results 

in two fractions which, after evaporation, provide 3.65 g 

(20% of theory) of isomer A as a crystalline residue, 
Belting point: 156-62°C, and 1.11 g (6% of theory) of 

isomer B as a solid foam.

Rf of isomer A: 0.39

Rf of isomer B: 0.20

CH2Cl2: CH3COOH = 100:2

Example 44

3-(4-Chlorophenylsulphonamido)-6-fluoro-1,2,3,4-tetra-

hydrocarbazole

H

26.5. g of 4-(4-chlorophenylsulphonamido)cyclohexa- 

none are reacted with 4-fluorophenylhydrazine in analogy 

to Example 5. This results in 35.4 g (100% of theory) of 

product being obtained as a solid foam.

Rf * 0.53 toluene:ethyl acetate « 8:2

E-xample 45
3-CN-(4-Chlorophenylsulphonyl)-N-(2-cyanoethyl)ajnino3-9- 

(2-cyanoethyl)-6-fluoro-1,2,3,4-tetrahydrocarbazol e

Le A 24 325
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3.4 <j of 4-C4-:c h I or opheny I su I phon am i do)-6-f I uo r o-

1,2,3,4-tetrahydrocarbazole are reacted in analogy to 

Example 6. In this way 27.6 g (61% of theory) of product

5 are obtained as a solid foam.

Rf = 0.25 toluene: ethyl acatate = 8:2 

Example 46

3-(4-Chlorophenylsulphonamido)-9-(2-carboxyethyl)-6-fluoro-

1,2,3,4-tetrahydrocarbazole

c c c e c r c re
r c ι cr t C t -.:
C C (.4. Cft Cl
t ccft ft fc t r

* < tc c cft ft t c

10

\χχχ·“! 1

COOH

<■

ft ft 
ft Cft € ft C

ft CC 
t ft f

ft CC

27.6 g of 3-CN-(chlorophenylsulphonyl)-N-(2-cyano- 

ethyl)amino]-9-(2-cyanoethyl)-6-fluoro-1,2,3,*-tetrahydro- 

carbazole are hydrolysed in analogy to Example 7. In this 

way 25.6 g (100% of theory) of crystalline product are
15 obtained, melting point: 118-130°C.

Rf = 0.52 CH2CI2 : CH3OH = 9:1 

Example 47

3—(NitromethyI) cyclohexanone

• ft « ft β » 6β ft
ββ « ft 4 ft ft « ft
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21.9 g of cyclohexanone are left to stand together 

with 175 ml of nitromethane and 2.1 g of 5-diazabicyclo- 

[4.3.0.3non-5-ene ( DBN ) in 250 ml of isopropanol at room 

temperature for 2 days. The working up is carried out in

5 analogy to the procedure for Example 1 and provides 37.2 g 

(100% of theory) of 3-(nitromethyI)cycIohexanone which is 

pure enough for the next reaction.

Rf = 0.62 CH2Cl2 : CH30H = 99:1 

Example 48

3-(Aminomethyl)cyclohexanol

(

{

Γ ‘ C. fr C t ( C
t κ C<£ t * c «ς
c « tt € Γ< 1

Γ «· 4'«ft £1' t f £

37.2 g of 3-(nitromethy I) eye Iohexanone are reduced 

with lithium aluminium hydride in analogy to the procedure 

for Example 2. In this way 7.5 g (24.5X of theory) of 

viscous oily 3-( aminomethyI)cycIohexano I are obtained.

15 Rf = 0.04 CH2Cl2 : CH3OH = 9:1 

Example 49

3-(4-Fluorophenylsulphonamidomethyl)cyclohexanol

I
ί

(

* *I (
< tit

v rr c v r·V c <

Le A 24 325

In analogy to the procedure for Example 3 7.5 g of 

20 3-(aminomethyl) eyelohexanol are reacted with 11.3 g of

4-fluorophenylsulphonamide. This results in 11.05 g (66X

of theory) of viscous oily isomer mixture being obtained

as the product.

Rf = 0.41 and 0.38 CH2Cl2 : CH3OH = 95:5

52 -
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Example 50

3-(4-Fluorophenylsulphonamidomethyl)cyclohexanone

In analogy to procedure for Example 4 11 g of 3- 

5 (4-fIuorophenyIsuIphonamidomethyI)cycIohexano I are oxidized

with chromium trioxicte. This results in 9.3 g (86% of 

theory) of product being obtained as a solid foam.

Rf = 0.86 CH2Cl2: CH3OH = 9:1

Example 51

10 4-(4-Fluorophenylsulphonamidomethyl)-1,2,3,4-tetrahydro- 

carbazole

( r / f 
< :'C t (:

C 4 Cc ε *-€ CC
I £ J 

c c ε

(

t I t t
r tc

; f 
t c c

U €C ft t <■

In analogy to the procedure for Example 5 9 g of

3-(4-fIuorophenyIsuIphonamidomethyI)cycIohexanone are re-

15 acted with phenyIhydrazine. This results in 9 g of crude 

product which is chromatographed on 1 kg of silica gel 

(Merck 0.04 - 0.063 mm) in a mixture of toluene and ethyl 

acetate in the ratio 8 to 2. One fraction from this re­

sults, after evaporation, in 0.8 g (7.2% of theory) of

20 product as a solid foam.

Rf: 0.44 toluene: ethyl acetate = 8:2 

Example 52

9-(2-Cyanoethyl)-4-EN-(4-fluorophenylsulphonyl)-N-(2-cyano·

ethyL)aminomethyl]-1,2,3,4-tetrahydrocarbazole

53
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In analogy to the procedure for Example 6 0.8 g of 

4-(4-fluorophenylsulphonamidomethyl)-1,2,3,4-tetrahydro- 

carbazole is reacted with acrylonitrile. This results in

5 0.91 g (382 of theory) of product being obtained as an oilI
Rf « 0.37 toluene:ethyl acetate * 8:2 

Example 53

9-(2-Carboxyethyl)-4-(4~f luorophenyIsulphonam’ « *;hyl)·-

1,2,3,4-tetrahydrocarbazole

0.91 g of 9-(2-cyanoethyl)-4-CN-(4-fluorophenyl- 

siulphonyl )-N-<2-cyanoethyl) aminomethy13-1,2,3,4-tetrahydro 

carbazole is hydrolysed in analogy to Example 7. In this 

way 0.77, g (892 of theory) of crystalline product is

15 obtained as the sodium salt.
Melting point: 160°C

R-f « 0.57 CH2CI2 i CH3OH ■ 9:1

54
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Example 54

4-N-Acetamidocyclohexanol

♦ « I» 1ft

H0-( )>-NH-C-CH3

300 g of paracetamol in 750 ml of ethanol are 
5 hydrogenated on 30 g of Raney nickel at 180°C and under

100 bar. After uptake of hydrogen is complete, the cata­

lyst is removed by filtration and, after addition of 30 g 
of Raney nickel, hydrogenation is repeated at 180°C and 

under 100 bar of excess pressure. The catalyst is then

10 removed by filtration, the filtrate is evaporated in vacuo, 

and 200 ml of acetone are added to the still moist residue 

and stirred. After the crystals have been filtered off 

with suction, the mother liquor is concentrated further, 

the crystals which have separated out are once more fil-
15 tered off with suction, and th"e mother liquor is again 

concentrated. The total obtained together with this 3rd 

batch is 342.4 g (8Q.8X of theory) of the product.
Melting point: 100 - 103°C

Example 55

20 3-Amino-1,2,3,4-tetrahydrocarbazole (racemate) 

l2

I « t 
ί « 1* * » t

OXT

t t ‘t s

t I 
ί I

♦4 44« · 1 • ·
4 4 4 4 4 » 

4 «

50 g (0.318 mol) of 4-N-acetamidocyclohexanol are 

dissolved in 400 ml of glacial acetic acid and, while 

stirring at room, temperature, a solution of 31.8 g (0.318

25 mol) of chromium trioxide in a mixture of 26 ml of water 

and 105 ml of glacial acetic acid is added. This resulted 

in the temperature of the reaction solution rising to 

60°C. The reaction mixture was stirred for 3 hours, and 

then 45.7 g (0.423 mol) of phenylhydrazine were added.
30 This, results in heating of the reaction solution to 80°C 

and initial evolution of nitrogen. The reaction mixture 

is then heated under reflux for 2.5 hours. After the reac­

tion mixture has been cooled, -500 ml of concentrated 

Le A 24 325
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hydrochloric acid and 59 ml of thioglycolic acid are added 

and the mixture is heated under reflux, under nitrogen, 

for 16 hours. After cooling the mixture it is diluted 

with 500 ml of ethyl acetate and, while cooling, it is made

5 alkaline with 45% strength sodium hydroxide solution. The 

precipitated chromium hydroxide is removed by filtration 

with suction through a layer of kieselguhr and is washed 

with a mixture of methylene chloride/methanol in the ratio 

9:1. The organic.phase is separated off from the filtrate,

10 and the. aqueous phase i s ' βχ·ί r ac t ed 3-more times with ethyl 

acetate. The combined organic phases are washed twice with 

2 N sodium hydroxide solution, and then extracted twice 

with 1 I of 2 N sulphuric acid each time. The acidic aqueous 

phase is made alkaline with 45% strength sodium hydroxide

15 solution and extracted 3 times with 1 I of methylene chlo­

ride each time. The combined methylene chloride phases 

are dried with sodium phosphate and evaporated. 300 ml of 

ether and 50 ml of isopropanol are added to the residue, 

and the mixture is stirred. The precipitated product is

20 filtered off with suction, washed with ether and dried in 

vacuo. 28.6 g (48.3% of theory) of product are obtained. 
Melting point: 174 - 176°C

Example 56

3-C2S-(Chloroacetamido)-3-phenylprop ionamido3-1,2,3,4-

25 tetrahydrocarbazole (diastereomer mixture)

OXr

H
« « «0 
• « « 
t 1

H-C-CH
II |
0 NH-C-CH-Cl 

II 2 
0

43 g (0.231 mol) of 3-amino-1,2,3,4-tetrahydro- 

carbazole and 55.87 g (0.231 mol) of N-chloroacety l-L- 

phenylalanine are suspended in 1.5 I of methylene chloride
30 under nitrogen and, at 0°C, 115.2 ml (0.832 mol) of 
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triethylamine are added. Then, at -20°C, 150 ml (0.231 

mol) of a- 50% strength solution of propanephosphonic an­

hydride in methylene chloride are added dropwise tc the 
reaction mixture. It is stirred at -20°C for 30 minutes 

and then stirred at 0°C for 1.5 hours. For working up, 

the reaction mixture is washed with 1 I of 2 N sulphuric

5 acid, with 1 I of water and twice with 1 I of saturated 

bicarbonate solution each time. After drying with sodium 

sulphate, and evaporation, 100 g of solid residue are 

obtained.

10 Example 57 and Example 58

( 3-C2S-(Chloroacetamido)-3-phenylpropionamidol-1,2,3,4-

tetrahydrocarbazole (diastereomer A and diastereomer B)

a) Diastereomer separation by column chromatography

100 g of crude product from Example 56 are chromato-

15 graphed on 2.5 kg of silica gel (0.063 to 0.2 mm, Merck) 

with a mixture of toluene/ethyl acetate in the ratio 6:4
e sc

as mobile phase. In this way 2 fractions are obtained, of 

/'t‘< which the first provides, after evaporation, 34 g (35.9%

,',"e of theory) of diastereomer A (Example 57).
. (« 20 Melting point: 217-220°C

< * t
The second fraction provides, after evaporation, 

**·♦’’ 24.3 g (25.7% of theory) of the other diastereomer B

(Example 58).
V; Melting point: 193 - 195°C

\ 25 Rotation of diastereomer Α: = 32.59° (CH3OH)

* Example 57)
|«t Rotation of diastereomer Β: = 5.09° (CH3OH)

* (Example 58)

b) Diastereomer separation by crystallization

*·(<<( 30 11.5 g of crude product from Example 56 are stirred
* in a mixture of ether and isopropanol. The crystals were
• · * · « ·

* * filtered off with suction and heated under reflux in 40 ml

of acetone for 3 hours. After cooling and leaving to

stand overnight, the product was filtered off with suction

Le A 24 325
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and washed with acetone. In this way 1.2 g (5.5X of theory) 

of pure diastereomer A (Example 57) are obtained.

Example 59

3-Amino-1,2,3,4-tetrahydrocarbazole (enantiomer A)

*
ih2

H

(

t t« t t « «. * t
« r * <• < t 11«
* t »« « c
e < t

• it* · t« · «
< <«
4 4 <4 4 4 4

* v 4 K4 t«£
4 C < 

t ε ·« f -

5 24.1 g (0.059 mol) of diastereomer 57 are dissolved

in 460 ml of glacial acetic acid. 460 ml of concentrated 

hydrochloric acid and 24 ml of thioglycolic acid are added 

and heated under reflux, under nitrogen, for 3 days. The 

reaction mixture is then diluted with 200 ml of water and,

10 while cooling, is adjusted to pH 5 with 45X strength sodium 

hydroxide solution. It is then extracted twice with 1.5 I 

of ethyl acetate each time, and the aqueous phase is then 

made alkdine with 45X strength sodium hydroxide solution 

and extracted 3 times with 1.5 I of ethyl acetate each

15 time. The ethyl acetate extracts are combined, dried with 

sodium sulphate and evaporated. The residue is stirred in 

150 ml of ether. The precipitated product is filtered off 

with suction and dried in vacuo. 7.8 g (71.3X of theory) 
of enantiomer A are obtained. Melting point: 160 - 166°C

20 Rotation [αΖ2θ = 78.38° (DMSO + 10X water)

Example 60

3-Amino-1,2,3,4-tetrahydrocarbazole (enantiomer B)

»2

H

Enantiomer B is prepared by hydrolysis of 58 in

25 analogy to the procedure for 59 from 57.
Melting point: 162 - 167°C
Rotation Ca]20 « -78.11° (DMSO + 10X H20)

< c
t c 

t f

• ·
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Example 61

3,3-Ethylenedioxy-1,2,3,4-tetrahydrocarbazole

CcC^

Ή
77.2 g (0.5 mol) of 1,4-cyclohexanedione mono- 

5 ethylene ketal are dissolved together with 48.4 ml (0.5 mol)

of phenylhydrazine in 2 I of methylene chloride, and 300 g 

of magnesium Sulphate are added, and the mixture is stirred 

for 30 min. The magnesium sulphate is then filtered off 

with suction, washed with methylene chloride, and the fil-

{ 10 trate is evaporated. The residue is taken up in 1.5 I of

benzene, and 62.1 g (0.46 mol) of anhydrous zinc chloride 

are added and the mixture is heated under reflux with a 

water separator for 3 h. The reaction solution is then 

concentrated, 2 N sodium hydroxide solution is added, and

15 the mixture is extracted 3 times with ethyl acetate. The
‘*c''r combined ethyl acetate phases are dried with sodium sulph-

.,c'sc at-e and evaporated. The residue crystallizes from a little1 c t «
ether. In this way 3.5 g (72.92 of theory) of the pro- 

ΐ duct are obtained.

* ** 20 Melting point: 145 - 146°C

Example 62

1,2,4,9-Tetrahydrocarbazol-3-one

I

a a · 
a a a 

a a a a

t c c t
< i >c <
t I ■

f f (

H

165 g (0.72 mol) of 3,3-ethyIenedioxy-1,2,3,4-

25 tetrahydrocarbazole are dissolved in 2 I of acetone, and 

3 g of p.-toluenesulphonic acid are added. After the reac­

tion solution has been heated under reflux for 4 h it is 

concentrated, 2 I of ethyl acetate are added, and the mix­

ture is extracted 3 times with 1 I of saturated bicarbonate

30 solution each time. The organic phase is dried with sodium 

sulphate and evaporated. The residue crystallizes from 

ether. In this way 118.7 g (89.12 of theory) of the 
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productzare obtained.

Melting point: 145-148°C

Example 63

3-(lS-Phenylethylamino)-1,2,3,4-tetrahydrocarbazole

(
10

t * e
t t c 
t c e
tf rr 

r r
t ( t <
t £ cft € «C C ·'
ft t ft

C C fft £ C
ft t ft
ft t c111 <

15

20

(
ft cft r. c <

e t ιc rt ■· <

cc .· 25ft C ' ft C £

11.06 g (0-.Ό595 mol) of 1,2,4,9-tetrahydrocarbazoI - 

3-one are heated together with 7.78 g (0.065 mol) of 1S- 

phenyIethyI amine in 300 ml of benzene under reflux with a 

water separator for 1 h. After removal of the benzene by 

evaporation, the residue is dissolved in 50 ml of methylene 

chloride, and the solution is added dropwise to a solution 

of 15.3 g (0.0595 mol) of tetrabutylammonium borohydride in 
120 ml of methylene chloride at -50°C. The reaction mixture 

is allowed to return to room temperature within 1 h, 6 ml 

of methanol are added, and 120 ml of 2 N sulphuric acid are 

added cautiously (evolution of hydrogen). After stirring 

at room temperature for 1 h, the crystals which have sepa­

rated out are filtered off with suction and washed twice 

with water and once with methylene chloride. After drying 

under high vacuum, 0.16 g (39.72 of theory) of the product 

is obtained as hydrogen sulphate.
Melting point: 160 - 170°C
Rotation: [a]20 = 26.36° (CH3OH/H2O « 80:20)

Example 64

3-Amino-1,2,3,4-tetrahydrocarbazole (enantiomer A)

• · ··• · · • ·
•ftft*·· • ·

30

60

[Example 64, prepared by process B, is identical to

Example· 59]

10 g of the hydrogen sulphate obtained from

Example 53 are, for conversion into the hydrochloride,

Le A 24 325
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suspended in 50 ml of methanol, and 30 ml of 2 N sodium 

hydroxide solution are added, and the mixture is extracted 

with ethyl acetate. The organic phase is evaporated, and 

the residue is dissolved in 50 ml of methanol, and 20 ml

5 of concentrated hydrochloric acid are added. The hydro­

chloride precipitates out on concentration in vacuo.

After filtration with suction, washing with water and dry­

ing in vacuo, 7.6 g of hydrochloride are obtained. These

7.6 g (0.023 mol) of hydrochloride are heated together with

10 7.17 g (0.115 mol) of ammonium formate and 7.2 g of 10% 

palladium on active charcoal in 80 ml of dry dimethyl- 

formamide under reflux (under nitrogen) for 20 min. After 

cooling, the mixture is diluted with water, and the cata­

lyst is filtered off with suction and washed with water.

15 The combined filtrates are acidified with 2 N sulphuric 

acid and extracted twice with ethyl acetate. The aqueous 

phase is made alkaline with 2 N sodium hydroxide solution 

and extracted three times with ethyl acetate. The organic 

phases are dried with sodium sulphate and evaporated. The

20 residue is further evaporated under high vacuum to remove 

dimethylformamide. 3 g (70% of theory) of crystalline 

enantiomer A are obtained from ether.
Melting point: 160 - 166°t
Rotation: Ea]20 = 78.38° (DMSO + 10% water)

25 Example 65

3-(4-Fluorophenylsulphonamido)-1,2,3,4-tetrahydrocarbazole 

(enantiomer A)

H

ft c V 
ft 0 
c c

•c
c c o t ( c 

C 0

3.72 g (0.02 mol) of Example 59 are suspended 

30 together with 3 ml (0.022 mol) of triethylamine in 30 ml

of methylene chloride and, while cooling, 3.9 g (0.02 mol) 

of 4-fluorobenzenesulphonyl chloride are added. The reac­

tion mixture is dissolved at room temperature for 1 h and 

then stirred with 200 ml of ethyl acetate and extracted 
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twice with 2 N sulphuric acid and twice with 2 N sodium 

hydroxide solution. The organic phase is dried with sodium 

sulphate and evaporated. Ether is added to the solid resi­

due which is crystallized. 5.8 g (84% of theory) of the

5 product are obtained.
Melting point: 150 - 152°C 

Rotation: = 50.43° (CHCI3)

Example 66 ..

3-(4-Fluorophenylsulphonamido) -1,2,3,4-1 e t rahy d.r.ac.a.r b.a zo-l e 

10 (enantiomer B)

15
* T ft t e £ft 11
c e ε < 

ft ».·C ft. t c
C < f C C 'ft V L
t f V r t »,
c e t

t r ft 
ί τ r
it t /

Enantiomer B is prepared from Example 60 in analogy

to the preparation of Example 65 from Example 59.

Melting point: 150 - 152°C

Rotation: = --48 .99° (CHCI3)

Example 67

3-CN-(4-Fluorophenylsulphonyl)amino3-9-(2-cyanoethyl)- 

1,2,3,4-tetrahydrocarbazcle (enantiomer A)

ft· cI f
t f 20 5.16 g (0.015 mol) of Example 65 are dissolved in 

200 ml of dry dimethylformamide under nitrogen, and 0.5 g 

(0.0165 mol) of sodium hydride with 20% spindle oil is 

added in portions. Once evolution of hydrogen is complete, 

2 ml (0.03 mol) of acrylonitrile are added to the reaction 

mixture. After stirring at room temperature for 1 h,

0.5 ml of acrylonitrile is once more added, and the mixture

is stirred at room temperature for 1 h. It is diluted with

1 I of ethyl acetate and extracted three times with water.

Le A 24 325
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The ethyl acetate phase is dried with sodium sulphate and 

evaporated. In this way 7.8 g of crude product is obtained 

and is chromatographed on 150 g of silica gel (0.063 to 

0.2 mm, Merck) with a mixture of toluene/ethyI acetate in

5 the ratio 1:1. A fraction which, after evaporation, pro­

vides 5.8 g (86% of theory) of product as a solid foam is 

obtained.

The bis-cyanoethyl adduct (3-CN-(4-fluorophenyl- 

sulphonyl)-N-(2-cyanoethyl)amino]-9-(2-cyanoethyl)-1,2,3,4-

10 tetrahydrocarbazole) is produced under the conditions in­

dicated in Example 6.

Example 68

3-lN-(4-Fluorophenylsulphonyl)-N-(2-cyanoethyl)amido3-9- 

(2-cyanoethyI )-1,2,3,4-tetrahydrocarbazole (enantiomer B)

ί
ι ζ

t ■' '

< v <:
£e * ·.. 20

Example 68 is prepared from Example 66 in analogy 

to the preparation of Example 67 from Example 65.

Example 69
(+)-3-(4-Fluorophenylsulphonamido)-9-(2-carboxyethyl)-

1,2,3,4-tetrahydrocarbazole

it ««
C t * 
< i

t« j£4 ( 
4 t

COOH

5.8 g (0.0128 mol) of Example 67 are dissolved in 
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60 ml of isopropanol, 130 ml of 10X strength potassium 

hydroxide solution are added and, after heating under re­

flux for 16 h, the mixture is cooled, diluted with water 

and extracted with ethyl acetate. The aqueous phase is

5 concentrated in vacuo and then acidified dropwise with con­

centrated hydrochloric acid while stirring vigorously.

The acid which precipitates out during this is filtered 

off with suction, washed with water and thoroughly dried 

in vacuo. 4.4 g (-84.6X of theory) of the product are

10 obtained.
Melting point: 85 - 95°C 
Rotation Ca]20 = 42.55° (CHCl3)

Example 70

(-)-3-(4-Fluorophenylsulphonamido)-9-(2-carboxyethyl)- 

15 1,2,3,4-tetrahydrocarbazole

Ja

It c 
c tt

« it 
« t t»t « «

Example 70 is prepared from Example 68 in analogy 

to the preparation of Example 69 from Example 67.
Melting point: 85 - 95°C

20 Rotation: Ca] 

Example 71

20 _ _ 37.83° (CHCl3)

( + )-3-Ami no-1,2,3,4-tetrahydrocarbazole
€ 1€I

t «• < » e t «

• · ··* * *• ·
······« ·

18.6 g (0.1 mol) of racemic 3-amino-1,2,3,4-tetra- 

25 hydrocarbazole ars heated together with 15.2 g (0.1 mol)

of (+)-mandelic acid in 100 ml of tetrahydrofuran under

reflux. Once a clear solution has been obtained, it is

allowed to cool and a spatula tip of the (+)-mandelic acid

salt of (*)-3-amino-1,2,3,4-tetrahydrocarbazole (enan-
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tiomer A, Example 59) is added as seed crystals. The mix­

ture is stirred overnight, and the crystals which have 

separated out are filtered off with suction. In this way 

6.05 g of enantiomerica 11y enriched material are obtained.

5 4.7 g of these crystals are dissolved in 330 ml of boiling

methyl isobutyl ketone and, after cooling slightly, the 

solution is seeded and stirred as cooling is continued.

■ After filtration with suction and washing with methyl iso­

butyl ketone, 3.4 g .of (+ )-3-amino-1,2,3>4-letrahydro-

10 carbazole are obtained as the (+)-mandelic acid salt.

Example 72

For determination of the action inhibiting plate- 

/ let aggregation use was made of blood from healthy subjects

of both sexes. One part of 3.8Z strength aqueous sodium 

15 citrate solution was mixed as anticoagulant with 9 parts

of blood. Platelet-rich citrated plasma (PRP) is obtained 

from this blood by centrifugation (Jurgens/Beller, Klinische 

Methoden der Blutgerinnungsanalyse (Chemical Methods of

/.··, Blood Coagulation Analysis); published by Thieme,

20 Stuttgart, 1959).

' For these investigations, 0.8 ml of PRP and 0.1
V ml of the active compound solution were preincubated in a

·// waterbath at 37°C. Subsequently the platelet aggregation

< /% was determined by the turbidometric method in an aggrego-
b r r c

25 meter at 37°C (Born, 6.V.R., J. Physiol. (London), 162,

1962 and Therapeutische Berichte 47, 80-86, 1975). For

t ' this purpose, 0.1 ml of collagen, an aggregation-initiating

/ agent, was added to the preincubated sample. The change

in the optical density of the sample of PRP was recorded
c<

*t ' 30 during a period of 6 minutes, and the deflection after

6 minutes was determined. For this purpose, the percentage 

inhibition compared with the control is calculated.
• · ft·ft ft ftft ft

ft••««ftft« ft
$

65
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Cyclo atkanoC1,2-b3indolesulphonamide Limiting concentra- 

ofExampleNo. tionforinhibition

(mg/kg)

(

6 10 - 3

12 . 0.03 - 0.01

17 0.03 - 0,01

22 3 - 1

27 0.1 - 0.03

32 0.1 - 0.03

38 1.0 - 0.3

39 0.3 - 0.1

40 1.0 - 0-3

41 0.3 - 0.1

46 0.1 - 0,01

52 0,3 - 0.1

CCC
CCC

c c I {
C C E t Ic e e f > 1
€ t J.€ t ctic

t e tr c c
« € C< t 6t C ft c
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’■ The Claims defining the invention are as follows:
1. Cycloalkano[l,2-b]indole-sulphonamides of the formula (I)

ft tf ft ft «ft 11
rite t t
t t t

ft ft
ftft 4 

t ο ε

t tt 
ft c t 

t tt

t t e 
t ft e
tit t

in which
R1 represents hydrogen, halogen, trifluoromethyl, carboxyl or alkoxycarbonyl, 
R1 represents a group of the formula -S(O)mR3, '

in which
R3 denotes alkyl or aryl, and 
m denotes one of the numbers 0, 1 or 2, or

R1 represents a group of the formula

R4

-N 1

ft c e ? 
ft ft €

ftft C

ft «ft• ft ftft *· I

a « « ·• * .
R1ftft « · ·ft ft • ft

• ♦ ti ft
• t• ft ft ft
ft ft ftft ft ft ft

\r5

in which
R4 and R5 are identical or different and represent hydrogen, alkyl, aryl, aralkyl 
or acetyl, or
represents a group of the formula

-OR6

R1

R2

in which
R6 denotes hydrogen, alkyl, aryl, aralkyl, alkyl-SO2, aryl-SO2,
aralkyl-SO2 or trifluoromethyl, or
represents alkyl, alkenyl or cycloalkyl, each of which is optionally substituted 
by carboxyl, alkoxycarbonyl, halogen, hydroxyl, alkoxy, alkylthio or cyano, 
represents aryl which is optionally substituted up to 5 times by halogen, cyano, 
tri fluoromethyl, trifluoromethoxy, trifluoromethylthio, alkyl, carboxyalkyl 
alkoxycarbonylalkyl, alkoxy, alkylthio, hydroxyl, carboxyl, alkoxycarbonyl, 
phenyl, phenoxy, benzyloxy, benzylthio or by a group of the formula
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in which

R4 and R5 have the abovementioned meaning, 

x represents the number 1, 2 or 3, and 

y represents the number 0 or 1, 

where appropriate in an isomeric form, or their salts.

2. Cycloalkano[l,2-b]indole-sulphonamides according to Claim 1, in w'hich 

R1 represents hydrogen, fluorine, chlorine, bromine, trifluoromethyl,

carboxyl or lower alkoxycarbonyl, or 

R1 represents a group of the formula

-S(O)mR3

» t t i 
a r
«ter
t<t in which

ttt
' ‘' R3 denotes lower alkyl or phenyl, and

‘‘r e' m denotes a number 0 or 2, or

c cr .
e f h cr R represents a group of the formula

R4

-N

t c t 
t t C 

r t c

cccc 
c c

l
111 c t c 

c c

* 1 t f
• r« « © fc
• » t e
• * r• «

XR5

in which
R4 and R5 are identical or different and denote hydrogen, lower alkyl, 

phenyl, benzyl or acetyl, or

R1 represents a group of the formula

-OR6

in which

R6 denotes hydrogen, lower alkyl, phenyl, phenyl-SO2-methyl-SO2-, 

ethyl-SO2- or trifluoromethyl, or

R1 represents lower alkyl, lower alkenyl, cyclopentyl, or cyclohexyl, each of which

is optionally substituted by carboxyl, methoxycarbonyl, ethoxy carbonyl,

fluorine, chlorine, bromine, hydroxyl, lower alkyloxy or cyano,

R2 represents phenyl which is optionally substituted up to three times by fluorine,

chlorine, bromine, cyano, trifluoromethyl,trifluoromethoxy, trifluoromethylthio,
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lower alkyl, carboxymethyl, carboxyethyl, methoxy methyl, ethoxymethyl, methoxyethyl,
ethoxyethyl, lower alkoxy, lower alkylthio, hydroxy], carboxyl, lower alkoxycarbonyl,
phenyl, phenoxy, benzyloxy,, benzylthio or by the group

-N

R4

<· t- r re <« «ft
t t t ft. 

t fte ft ft ft
ft c e 

«ft ftft ft t
c ft ε ft c t
ft ft c

ft C ft ft c t
f Ct C

3

XR5
in which

R4 and R5 have the meaning already indicated, 
x represents the number 1, 2 or 3, and 
y represents the number 0 or 1, 
where appropriate in an isomeric form, or their salts.

Cycloalkano[l,2-b]indole-sulphonamides according to Claims 1 and 2, in which 
R1 represents hydrogen, fluorine, chlorine, bromine, trifluoromethyl,

methylthio, ethylthio, methylsulphonyl, phenylthio, phenylsulphonyl, amino 
dimethylamino, diethylamino or acetylamino, or

R1 represents a group of the formula

- OR6-,

il ft ft ft 
«.· ft cftft ft

a ftft• ft ft a « «

a a « a 
• ·

a a a a

a
e a a a a a 

a ft

a a a a 
a c
• a a a

o

in which
R6 denotes hydrogen, CpC^alkyl, phenyl or benzyl, or

R1 represents Cj-C^alkyl,
R2 represents phenyl which is substituted up to three times, identically or 

differently, by fluorine, chlorine, bromine, cyano, trifluoromethyl, 
trifluoromethoxy, Cj-C^alkyl, C1-C4-alkoxy, methylthio, hydroxyl, methoxycarbonyl, 
ethoxy carbonyl, dimethylamino, acetalymino, or diethylamino,

x represents the number 1 or 2, and
y represents the number 0 or 1,
where appropriate in an isomeric form, or their salts.

4. ( + ) or (-) isomers of cycIoa Ika no-C1,2-b)-indoIe-
sulphonamides according to Claims 1 to 3, of the formula

•t •"STarr b
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ν « «
• * β

© ·-·»

·»»<·
• » 

4 · « 4

« «ί 
4 4 «

9 4 <

« »r
4 t C 

4 ft

4 ft 
ft t t

f t € t

(gh2) -NH-SO2-R

in which
R1 represents hydrogen, fluorine, methyl, methoxy, 

benzyloxy or hydroxyl,
R2 represents phenyl which is substituted by 

fluorine, chlorine, trifluoromethyl, methyl, ethyl, 

propyl, isopropyl or methoxy, and

y represents the number 0 or 1, .

or their salts.

5. (+)-3-(4-Fluoro-phenyl-sulphonamido)-9-(2-carboxy-

ethyl)-1,2,3,4-tetrahydrocarbazole.

6. (-)-3-(4-Fluorophenyl-sulphonamido)-9-(2-carboxy-  

ethyl)-1z2,3,4-tetrahydrocarbazole.

7- Process for the preparation of cycIoaIkanoE1,2-b3·

indoIe-su I phonamides of the formula

ft 4 ft T k « i« ft 1
ft « ft ft « ιft « ft

• ft ft 4 ft ftft ft » ft

ft β · C ftft < f

• < ft f 
I c

ft ft < £

.· · 4 f
• ft ft
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in which
R1 represents hydrogen, halogen, irifluoromethyl, carboxyl or alkoxycarbonyl, 
R1 represents a group of the formula -S(O)mR3,

in which
R3 denotes alkyl or aryl, and 
m denotes one of the numbers 0, 1 or 2, or

R1 · represents a group of the formula

,R4

-N

'R5

r «t ft c ft C <T
c c r t * c
ct e t

Γ ft ft c « «
t -ft c
C ft ft € C t< t e

ft fC t t C
ctti

in which
R4 and R5 are identical or different and represent hydrogen, alkyl, aryl, aralkyl 
or acetyl, or

R1 represents a group of the formula

-OR6

tttt 
c t C*t c
ft ft < ■* «■ r

♦ »t ft 
t <© ft ft «

in which
R6 denotes hydrogen, alkyl, aryl, aralkyl, alkyl-SO2, aryl-SO2, 
aralkyl-SO2 or irifluoromethyl, or

R1 represents alkyl, alkenyl or cycloalkyl, each of which is optionally substituted 
by carboxyl, alkoxycarbonyl, halogen, hydroxyl, alkoxy, alkylthio or cyano,

R2 represents alkyl which is optionally substituted up to 5 tines by halogen, cyano, 
trifluoromethyl, trifluoromethoxy, trifluoromethylthio, alkyl, carboxyalkyl 
alkoxycarbonylalkyl, alkoxy, alkylthio, hydroxyl, carboxyl, alkoxycarbonyl, 
phenyl, phenoxy, benzyloxy, benzylthio or by a group of the formula

eft t C• cft « ft c
ft · € ftft * t ,R4

-N

• « t < ι V « c

'R5

in which
R4 and R5 have the abovemenlioned meaning, 

x represents the number 1, 2 or 3, and 
y represents the number 0 or 1,

where appropriate in an isomeric form, or their salts, 

characterized in, that CbenzenesuIphonamidoaIkyI]eye Io-
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'ί ι

t r r « c t * it
t ♦ t l 

t t
». « « f

t t « r t t t e t
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e t e t t r
«ccc
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< v c e c ttict
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« 0 « «
0 0 ΛΛ «

in which
1 2R , R , x and y have the abovementioned meaning, 

are reacted with acrylonitrile in the presence of an inert 

solvent, where appropriate in the presence of a base, then 
the N,N'-biscyanoethyI compounds are hydrolysed, then, in 

the case where the cycIoa IkanoE1,2-b3dihydroindoIe-suI phon- 

amides are being prepared the cycIoaIkanoC1,2-b]indoIe- 

sulphonamides are hydrogenated, where appropriate in the 
presence of an inert solvent, in the presence of an acid 

and of a reducing agent, where appropriate the isomers 
are separated in a customary manner, and then, where ap­

propriate, in the case where the salts are being prepared 
reaction with an appropriate base is carried out. 

θ· Process for the preparation of cycIoaIkanoC 1,2-b3-
indoIe-su I phon amides according to Claim 8, characterized 
in that Cbenzenesulphonamidoalkyl3cycloalkanoC1,2-b3indoles 

are used,

R1 represents hydrogen, fluorine, chlorine, bromine, trifluoromethyl, 
carboxyl or lower alkoxycarbonyl, or

R1 represents a group of the formula · ·

-S(O)mR3

in which

R3 denotes lower alkyl or phenyl, and 
m denotes a number 0 or 2, or

R1 represents a group of the formula

f

t
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R1

R1

R2

I t < 
t t t 

€ t I

C € ft t 
τ t< « « c

t f *« * c G e t
ft €< 

c t c 
ft tc

€ tf t e c
ccct

in which
R4 and R5 arg identical or different and denote hydrogen, lower alkyl,
phenyl, benzyl or acetyl, or
represents a group of the formula

-OR6

in which
R6 denotes hydrogen, lower alkyl, phenyl, phenyl-SO2-methyl-SO2-,
ethyl-SO2- or trifluoromethyl, or
represents lower alkyl, lower alkenyl, cyclopentyl, or cyclohexyl, each of which 
is optionally substituted by carboxyl, methoxycarbonyl, ethoxycarbonyl, 
fluorine, chlorine, bromine, hydroxyl, lower alkyloxy or cyano, 
represents phenyl which is optionally substituted up to three times by fluorine, 
chlorine, bromine, cyano, trifluoromethyl,trifluoromethoxy, trifluoromethylthio, 
lower alkyl, carboxymethyl, carboxyethyl, methoxy methyl, ethoxymethyl, methoxyethyl, 
ethoxyethyl, lower alkoxy, lower alkylthio, hydroxyl, carboxyl, lower alkoxycarbonyl, 
phenyl, phenoxy, benzyloxy,, benzylthio or by the group

,R4

-N

'R5

cttc 
ft t £

*t. e
c c ft• * Tft ft ft

ft » ft ·'
ft <

« « « 4

ftft ft ft ft ft tft ft

' ft· ft· ftftft ftft ft 4 ft
ft ft C ft 
ft < ft

in which
R4 and R5 have the meaning already indicated, 

x represents the number 1, 2 or 3, and 
y represents the number 0 or 1, 
where appropriate in an isomeric form.

9. Process for the preparation of cycloalkanoC1,2-b3-

indoIe-su I phonamides according to Claims 8 and 9, charac­

terized in that [benzene$ulphonamidoalkyl3cycloalkano[1,2-b]· 
indoles are used,

R1 represents hydrogen, fluorine, chlorine, bromine, trifluoromethyl,
methylthio, ethylthio, methylsulphonyl, phenylthio, phenylsulphonyl, amino 
dimethylamino, diethylamino or acetylamino, or

R1 represents a group of the formula

OR6-,
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in which
R6 denotes hydrogen, C1-C4-alkyl, phenyl or benzyl, or

R1 represents CrC4-alkyl,
R2 represents phenyl which is substituted up to three times, identically or 

differently, by fluorine, chlorine, bromine, cyano, trifluoromethyl, 
trifluoromethoxy, Cj-C^-alkyl, CpC^alkoxy, methylthio, hydroxyl, methoxycarbonyl, 
elhoxycarbonyl, dimethylamino, acetalymino, or diethylamine,

x represents the number 1 or 2, and
y represents the number 0 or 1,
where appropriate in an isomeric form.

: · ft tt • · *« · ·
«tttttt » · tt tt tt tt
tt tt tt• tt t tt · t
tt «c 

tt 4 C 
« < «

• tt
tt tt c 

a · < €

10. Process according to Claims 7 to 9 , characterized

in .hat the reaction of the CbenzenesuIphonamido a I kyI ] - 

CycIoaIkanoC1,2-b]indoIe with acrylonitrile is carried out 
in the temperature range 0 to 150° C.

11· Process according to Claims 7 to 10, characterized

in that acrylonitrile and Cbenzenesulphonamidoalkyl]cyclo- 

alkanoC1,2-b]indole are used in the ratio 1 to 20 mol to 

1 sol.
12. CBenzenesulphonamidoalkyl]cycloalkylC1,2-b]in- 

doles of the formula '

··· «« · ««a ·
• »«• « β« ♦«

» 4• tttttt

«««·I 1tttttt·
tt tt tt tt • tt 9

in which
R1 represents hydrogen, halogen, trifluoromeihyl. carboxyl or alkoxycarbonyl, 
R1 represents a group of the formula -S(O)mR3,

in which
R3 denotes alkyl or aryl, and 
m denotes one of the numbers 0, 1 or 2, or

,R4

-N

'R5
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in which
R4 and R5 are identical or different and represent hydrogen, alkyl, aryl, aralkyl 
or acetyl, or

R1 represents a group of the formula

-OR6

t tt 
Γ €C t €

cttt

c e c 
r ·«

c < r

r ic. c <
e tc

< c c 
« t 

11 c c
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• «ct« C Γ «« t
• * «eft «» at

aa a «
« · 

• « a c

i
• a · a a a 

a a

a c• a € c
«» acβ « f« a

in which
R6 denotes hydrogen, alkyl, aiyl, aralkyl, alkyl-SO2, aryl-SO2, 
aralkyl-SO2 or trifluoromethyl, or

R1 represents alkyl, alkenyl or cycloalkyl, each of which is optionally substituted 
by carboxyl, alkoxycarbonyl, halogen, hydroxyl, alkoxy, alkylthio or cyano,

R2 represents aryl which is optionally substituted up to 5 times by halogen, cyano, 
tri fluoromethyl, trifluoromethoxy, trifluoromethylthio, alkyl, carboxyalkyl 
alkoxycarbonylalkyl, alkoxy, alkylthio, hydroxyl, carboxyl, alkoxycarbonyl, 
phenyl, phenoxy, benzyloxy, benzylthio or by a group of the formula

in which
R4 and R5 have the abovementioned meaning, 

x represents the.number 1,2 or 3, and 
y represents the number 0 or 1.

13. Process for the preparation of [benzenesuLphon- 

amidoalkyl]cycloalkanoC1,2-b]indoles of the formula
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in which
R1 represents hydrogen, halogen, trifluoromethyl, carboxyl or alkoxycarbonyl, 
R1 represents a group of the formula -S(O)mR3,

in which
R3 denotes alkyl or aryl, and 
m denotes one of the numbers 0, 1 or 2, or

.R1 represents a group of the formula

„R4

-N

'R5

ιν·

• « «
« · · 

a · a

• a a · 
a »

a a a ·

a · r 
a a e 

a « f

a <t
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a <t

a t r 
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a · » a

a aa ·
• a «

a · a

a a a 
a a a

a a a

a a a a 
ι «

a a a a

a a a a
a a ♦

in which
R4 and R5 are identical or different and represent hydrogen, alkyl, aryl, aralkyl 
or acetyl, or

R1 represents a group of the formula

OR6

in which
R6 denotes hydrogen, alkyl, aryl, aralkyl, alkyl-SO2, aryl-SO2, 
aralkyl-SO2 or trifluoromethyl, or

R1 represents alkyl, alkenyl or cycloalkyl, each of which is optionally substituted 
by carboxyl, alkoxycarbonyl, halogen, hydroxyl, alkoxy, alkylthio or cyano,

R2 represents aryl which is optionally substituted up to 5 times by halogen, cyano, 
trifluoromelhyl, trifluoromethoxy, trifluoromethylthio, alkyl, carboxyalkyl 
alkoxycarbonylalkyl, alkoxy, alkylthio, hydroxyl, carboxyl, alkoxycarbonyl, 
phenyl, phenoxy, benzyloxy, benzylthio or by a group of the formula

-N

,R4

'R5

in which
R4 and R5 have the abovementioned meaning, 

x represents the number 1, 2 or 3, and 
y represents the number 0 or 1,
characterized in that phenyIhydr azines of the general
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f ormul a

·<</<ΝΗ-ΝΗ 2

in which
1R has the abovementioned meaning, 

are reacted with cyc I oaIkanonesuIphonamides of the general 
•formula

j---- V.(CH2)y-NH-SO2-Rz

fi— <ch2)x

in which
< «tSt t« tf =■2R' , x and y have the abovementioned meaning, 

in the presence cf inert solvents and, where appropriate, 

in the presence of a catalyst.

14. Medicament containing cycloalkanotl,2-bi indole- 
sulphonamides of the formula

a 11 s t « ί
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in which
R1 represents hydrogen, halogen, trifluoromethyl, carboxyl or alkoxycarbonyl, 
R1 represents a group of the formula -S(O)mR3,

in which
R3 denotes alkyl or aryl, and 
m denotes one of the numbers 0,1 or 2, or

R1 represents a group of the formula

-N

C tf 
« i c

t«Cft 1tc t /
11 e c c · 

€ !

tec
< € e £

,R4

"R5

in which
R4 and R5 are identical or different and represent hydrogen, alkyl, aryl, aralkyl 
or acetyl, or

R1 represents a group of the formula

-OR6

4 <

in which
R6 denotes hydrogen, alkyl, aryl, aralkyl, alkyl-SO2, aryl-SO2,
aralkyl-SO2 or tri fluoromethyl, or
represents alkyl, alkenyl or cycloalkyl, each of which is optionally substituted 
by carboxyl, alkoxycarbonyl, halogen, hydroxyl, alkoxy, alkylthio or cyano, 
represents aryl which is optionally substituted up to 5 times by halogen, cvano, 
trifluoromethyl, trifluoromethoxy, trifluoromethylihio, alkyl, carboxyalkyl 
alkoxycarbonylalkyl, alkoxy, alkylthio, hydroxyl, carboxyl, alkoxy carbonyl, 
phenyl, phenoxy, benzyloxy, benzylthio or by a group of the formula
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JR

R"

in which
4 5 . .R and R have the abovementioned meaning.

x represents the number of 1, 2 or 3, and
y represents the number 0 or 1,
where appropriate in an isomeric form, or their salts
in admixture with at least one inert, non-toxic
pharmaceutically suitable vehicle or solvent.
15. Medicament according to claim 14, containing 0.5 to 50% 
by weight of the cycloalkano[1,2-b] indole-sulphonamides of the 
formula I and/or their salts.
16. Process for the preparation of medicaments characterized 
in that cycloalkano[l,2-b]indole-sulphonamides of the formula 
(I) according to claim 1 are mixed with at least one inert, 
non-toxic pharmaceutically suitable vehicle or solvent.
17. Method of inhibiting platelet aggregation or antagonists 
of thromboxane A2 for the treatment of certain diseases, 
characterized in that cycloalkano[l,2-b]indole-sulphonamides of 
the formula (I) according to claim 1 are administered to humans 
or animals suffering from thromboses, thromoembolisms, 
ischaemias, asthmatics and allergies.
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18. Cycloalkano[l,2-b]indole-sulphonamides of the formula I 

substantially as herein described with reference to any one of 

Examples 5-7, 10-12, 15-17, 20-22, 25-27, 30-32, 35-46, 51-53, 

56, 63-71.

19. Process for the preparation of cycloalkano[l,2-b]- 

indole-sulphonamides of the formula I substantially as herein 

described.

DATED this 1st day of February, 1990.
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