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1. 1,3-Disubstituted pyrrolidines of the general formula
X-A
M
N
wherein (CHo)-B
A - denotes phenyl or hetaryl, or phenyl fused with
aromatic, or with saturated or unsaturated cyclic
or heterocyclic hydrocarbons, or A d=notes
hetaryl fused with aromatic hydrocarbons, wherein
radical A can be unsubstituted or substituted,
X ) - denotes -O-CH2—, —CHZ—O- or -0-,
and
B - denites €yano or a group of the formula
-CouRY, -50,NR%RS3, -so_r*, -NrO:6
or -C=C-CH, —NRSRG
where
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(11) AU-B-33059/89 -2-
(10) 625817
rY - stands for hydrogen, alkyl, cycloalkyl, alkenyl,

aryl or aralkyl,
R™ and R3 are identical or different and
~- stand for hydrogen, alkyl, cycloalkyl, aryl or
aralkyl, where the aryl radicals can be
substituted by halogen, alkoxy or alkoxy-carbonyl,
'R - stands for alkyl, cycloalkyl, aryl or aralkyl,
where the aryl radicals can be monosubstituted,
disubstituted or trisubstituted by identical or
different halogen, cyano, alkyl, alkoxy,
trifluoromethyl or trifluoromethoxy, or

R4

- for a grocup of the formula

4,

- wherein R denotes hydrogen or alkyl,

- stands for a number 0, 1 or 2,
and R6 are identical or different and
-~ stand for hydrogen, alkyl, cycloalkyl, aryl
or aralkyl, whare the aryl radicals can be
substituted by halogen, cyano, alkyl, alk-
oxy or trifluoromethyl, or
~ stand for a group of the formula
-COR7 or -SOZRa,
wherein

R7 - denotes hydrogen or

- a group NHR9 or

- alkyl, cycloalkyl or alkoxy, or

- aryl, aryloxy, aralkyl, aralkoxy or hetero-
aryl, where the radicals mentioned can be
monosiuhstituted, disubstituted or trisubsti-
tuted by identical or different alkyl, alk-
oxy, alkylthio, halogen, cyano, trifluoro-
methy , trifluoromethoxy, trifluoromethyl-
thio, amino, atkylamino or dialkylamino,

R - denotes cycloalkyl or
- alkyl which can be substituted by cyano,
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halogen, alkoxy or alkoxycarbonyl, or

- aryl, aralkyl or heteroaryl, where the radi-
cals mentioned can be monosubstituted, di-
substituted or trisubstituted by identical
or different alkylL, alkoxy, alkylthio, halo-
gen, cyano, trifluoromethyl, trifluorometh-
oxy, trifluoromethylthio, nitro, amino,
alkylamino or dialkylamino, or

2,3

- denotes a group NR"R™, where R2 and R3

have the abovementioned meaning and

R9 - denotes hydrogen or
- cycloaltkyl or
- optionally substituted alkyl or
- aryl, aralkyl or heteroaryl, where the aryl
radicals can be monosubstituted, disubsti-
tuted or trisubstituted by identical or
different alkyl, alkoxy, alkylthio, halo-
gen, cyano, trifluoromethyl, trifluorometh-
oxy, trifluoromethylthio, nitro, amino,
alkylamino or dialkylamino,
or where
R5 and R6, together with the nitrogen atom,

form a ring from the series comprising

HoC_CHy
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wherein

p ~ denotes a number 0, 1 and 2,
Rl, R2 and R3
n - denotes a number from 1 to 10 and their salts. | 3

8. Medicaments, containing 1,3-disubstituted pyrrolidines

have the abovementioned meaning,

according to any one of claims 1 - 3 and a pharamceutically
acceptable carrier, diluent or excipient. ;
10. A method for the treatment of a condition of the

serotoninergic system in a subject which comprises

administering to said subject an effective amount of a 1,3
disubstituted pyrrolidine according to any one of claims 1-3.
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Complete specification for the invention entitled “Yowelr—compoundsl,

"1,3-Disubstituted Pyrrolidines".

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 1,3-disubstituted pyrrol-

idines, processes for their preparation and their use in
medicaments.

Specific pyrrolidines having action on the central
nervous system have been disclosed in DE-A 1,964,510. In
particular, 1-substituted 3-phenoxypyrrolidines which have
a pharmacological action on the central nervous system are
described in DE-A 1,964,511. The compounds have muscle
relaxant properties (page 3, 1st paragraph).

From US 3,642,803, 1-[2-(indol-3-yl)=-ethyl]-3-(2-
methoxy-phenoxyl)pyrrolidine is known which Likewise has an
action on the central nervous system.

In DE-A 2,315,092, pyrrolidines having antipsycho-
tic and muscle relaxant action are Likewise described.

New 1,3-disubstituted pyrrolidines of the general

formula (1)
-A
[::] (1)

(CH3)-B
wherein
A - denotes phenyl or hetaryl, which is
optionally fused with aromatic, saturated
or unsaturated cyclic or heterocyclic hydro-
carbons, where this radical can optionally
be substituted,
X - denotes -0-CHa-, -CHu-id~ or -0-,
and
B - denotes cyano or a grorp of the formula
-coor!, -CONR?R3, -sG,NRZR3, -so R4, -NRSR®,
or 'C!C'CHZ-NR5R6
where
R1 - stands for hydrogen, alkyl, cycloalkyl,
alkenyl, aryl or aralkyl,
Le A 25 921
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wherein

R7

8

Le A 25 921

3

and R” are identical or different and

- stand for hydrogen, alkyl, cycloalkyl, aryl

and

=

or aralkyl, where the aryl radicals can be
substituted by halogen, alkoxy or alkoxy-
carbonyl,
stands for alkyl, cycloalkyl, aryl or aral-
kyl, where the aryl radicals can be mono-
substituted, disubstituted or trisubstituted
by identical or different halogen, cyano,
alkyl, alkoxy, trifluoromethyl or trifluoro-
methoxy, or

-

for a group of the formula

4,

wherein R denotes hydrogen or alkyl,

stands for a number 0, 1 or 2,

R6 are identical or different and

stand for hydrogen, alkyl, cycloalkyl, aryl
or aralkyl, where the aryl radicals can be
substituted by halogen, cyano, alkyl, alk-
oxy or trifluoromethyl, or

stand for a group of the formula

-cor’ or -so,R8,

denotes hydrogen or

a group NHR9 or

alkyl, cycloalkyl or alkoxy, or

aryl, aryloxy, aralkyl, aralkoxy or hetero-
aryl, where the radicals mentioned can be
monosubstituted, disubstituted or trisubsti-
tuted by identical or different alkyl, alk-
oxy, alkylthio, halogen, cyano, trifluoro--
methyl, trifluoromethoxy, trifluoromethyl-
thio, amino, alkylamino or dialkylamino,
denotes cycloalkyl or

S

RPN
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- alkyl which can be substituted by cyano,

halogen, alkoxy or alkoxycarbonyl, or

- aryl, aralkyl or heteroaryl, where the radi-

cals mentioned can be monosubstituted, di-

substituted or trisubstituted by identical

or different alkyl, alkoxy, alkylthio, halo-

gen, cyano, trifluoromethyl, trifluorometh-

oxy, trifluoromethylthio, nitro, amino,

alkylamino or dialkylamino, or

2R3 2 3

- denotes a group NR , where R® and R

have the abovementioned meanings and

R9 - denotes hydrogen or
- cycloalkyl or
- optionally substituted alkyl or
- aryl, aralkyl or heteroaryl, where the aryl
radicals can be monosubstituted, disubsti-
tuted or trisubstituted by identical or
different alkyl, alkoxy, alkylthio, halo-
gen, cyano, trifluoromethyl, trifluorometh-
oxy, trifluoromethylthio, nitro, amino,
alkylamino or dialkytamino,
or where
RS and Ré, together with the nitrogen aton,

form a ring from the series comprising

Ho (CH2 .

(HpC) g

gs 051:*(CH2 b (CHZ CeHsg

—_—

Le A 25 921
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or
’ ] T/soz ‘ [)
wherein
p - denotes a number 0, 1 or 2,
R1, R2 and R3 have the abovementioned meaning, and

n - denotes a number from 1 to 10
and their salts have been found.

The substances according to the invention surpris-
ingly show a superior action on the central nervous sys-
tem and can be used for therapeutic treatment in humans
and animals.

The substances according to the invention have
several asymmetric carbon atoms and can therefore exist in
various stereochemical forms. Moreover, compounds having
a sulphoxide group can likewise exist in different stereo-
chemical forms. The invention relates both to the indivi-
dual isomers and to their mixtures. For example, the
following isomeric ferms of the 1,3-disubstituted pyrrol-
idines may be mentioned:

Le A 25 921
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(CHz)n'B

The 1,3-disubstituted pyrrolidines according to
the invention can also exist in the form of their salts.
In general, salts with inorganic or organic acids may be
mentioned here.

In the context of the present invention, physio-
logically acceptable salts are preferred. Physiologically
acceptable salts of the 1,3-disubstituted pyrrolidines can
be salts of the substances according to the invention with
mineral acids, carboxylic acids or sulphonic acids. For
example, hydrochloric acid, sulphuric acid, phosphoric
acid, methanesulphonic acid, ethanesulphonic acid, toluene-
sulphonic acid, benzenesulphonic acid, naphthalenedisulpho-
nic acid, acetic acid, propionic acid, lactic acid, oxa-
lic acid, malonic acid, succinic acid, maleic acid, fumaric
acid, malic acid, tartaric acid, citric acid or benzoic
acid are preferred.

The radical A can be a phenyl or hetaryl radical
which is optionally fused with aromatic, saturated,
unsaturated or cyclic hydrocarbons or heterocycles. A
hetaryl radical in the context of the invention is in gene-
ral a monocyclic 5~ or 6~membered ring having one or two,
preferably one, nitrogen, oxygen or sulphur atom as hetero-
atom. Ffor example, pyrrolyl, furyl, thienyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, pyridytl, pyranyl,
thiopyranyl, pyridazinyl, pyrimidinyl and pyrazinyl may
be mentioned.

Further rings can be fused onto the phenyl and
hetaryl rings.

Aromatic rings which may be mentioned are aryl
Le A 25 921
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(Cg to Cq2), preferably phenyl.

Unsaturated rings which may be mentioned are five
to eight, preferably five- or six-membered hydrocarbons
having one or two, preferably one, double bond.
ample, cyclopentene may be mentioned.

For ex-

Saturated rings which may be mentioned are 4- to
8-membered, cyclic hydrocarbons, preferably cyclopentyl
and cyclohexyl.

Radicals A which may be mentioned, for example,
are: phenyl, 2-fluorophenyl, 2-methylphenyl, 2-methoxy-
phenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-cyano-6-meth-
oxyphenyl, alkenyloxyphenyl, 2-aminocarbonylphenyl, 1-
naphthyl, 2-naphthyl, 1-tetralyl, 4-indolyl, 1-isoquinolyl,
2-quinolyl and 8-quinolyl.

Alkyl in general stands for a straight-chain or
branched hydrocarbon radical havind 1 to 12 carbon atoms.
Lower alkyl having 1 to about 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 in general stands for a straight-chain or
branched hydrocarbon radical having 2 to 12 carbon atoms
and one or more, preferably one or two, double bonds.

The lLlower alkyl radical having 2 to about 6 carbon atoms
and one double bond is preferred. An alkenyl radical hav-
ing 2 to 4 carbon atoms and one double bond is particularly
preferred. Examples which may be mentioned are allyl,
propenyl, isopropenyl, butenyl, isobutenyl, pentenyl, iso-
pentenyl, hexenyl, isohexenyl, heptenyl, isoheptenyl, oct-
enyl and isooctenyl.

Cycloalkyl in general stands for a cyclic hydro-
carbon radical having 5 to 8 carbon atoms. The cyclopen-
tane and the cyclohexane ring ace preferred. Examples
which may be mentioned are cyclopentyl, cyclohexyl, cyclo-
heptyl and cyclooctyl.

Aryl in general stands for an aromatic radical
Le A 25 921
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having 6 to about 12 carbon atoms. Preferred aryl radicals
are phenyl, naphthyl and biphenyl.
Aralkyl in general stands for an aryl radical hav-
ing 7 to 14 carbon atoms bonded via an alkylene chain.
Aralkyl radicals having 1 to 6 carbon atoms in the ali-
phatic moiety and 6 to 12 carbon atoms in the aromatic moiety
are preferred. Examples which may be mentioned are the
following aralkyl radicals: benzyl, naphthylmethyl, phen-
ethyl and phenylpropyl.
Alkoxy in general stands for a straight-chain or
branched hydrocarbon radical having 1 to 12 carbon atoms
bonded via an oxygen atom. Lower alkoxy having 1 to about
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, pentoxy, isopentoxy, hexoxy,
isohexoxy, heptoxy, isoheptoxy, octoxy or isooctoxy.
Aryloxy in general stands for an aromatic radical
having 6 to about 12 carbon atoms which is bonded via an
oxygen atom. Preferred aryloxy radicals are phenoxy or
naphthyloxy.
Aralkoxy in general stands for an aralkyl radical
having 7 to 14 carbon atoms, where the alkylene chain is 4
bonded via an oxygen atom. Aralkoxy radicals having 1 to 6
carbon atoms in the aliphatic moiety and 6 to 12 carbon atoms
in the aromatic moiety are preferred. Examples which may be
mentioned are the following aralkoxy radicals: benzyloxy,
naphthylmethoxy, phenethoxy and phenylpropoxy.
Alkylthio in general stands for a straight-chain
or branched hydrocarbon radical having 1 to 12 carbon atoms
bonded via a sulphur atom. Lower alkylthio having 1 to
about 6 carbon atoms is preferred. An alkylthio radical
having 1 to 4 carbon atoms is particularly preferred. .
Examples which may be mentioned are methylthio, ethylthio, %
propylthio, isopropylthio, butylthio, isobutylthio, pentyl-
thio, isopentylthio, hexylthio, isohexylthio, heptylthio, 3
Le A 25 921 K
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isoheptylthio, octylthio or isooctylthio.

Acyl in general stands for phenyl or straight-
chain or branched Lower alkyl having 1 to about 6 carbon
atoms which are bonded via a carbonyl group. Phenyl and
alkyl radicals having hp to 4 carbon atoms are preferred.
Examples which may be mentioned are: benzoyl, acetyl,
ethylcarbonyl, propylcarbonyl, isopropylcarbonyl, butyl-
carbonyl and isobutylcarbonyl.

Alkoxycarbonyl can, for example, be represented
by the formula -C-0Oalkyl

0
Alkyl in this case stands for a straight-chain or

branched hydrocarbon radical having 1 to 12 carbon
atoms. Lower alkoxycarbonyl having 1 to about 6 carbon
atoms in the alkyl moiety is preferred. An alkoxy-
carbonyl having 1 to 4 carbon atoms in the alkyl

moiety is particularly preferred. Examples which may
be mentioned are the following alkoxycarbonyl

radicals: methoxycarbonyl, ethoxycarbonyl, propoxy-
carbonyl, isopropoxycarbonyl, butoxycarbonyl or
isobutoxycarbonyl.

Heteroaryl in the context of the abovementioned
definition in general stands for a 5- to é-membered aroma-
tic ring which can contain oxygen, sulphur and/or nitrogen
as heteroatoms and onto which a further aromatic ring can
be fused. 5- and 6-membered aromatic rings which contain

one oxygen, one sulphur and/or up to 2 nitrogen atoms and

which are optionally fused onto benzene, and their N-oxides

are preferred. The following heteroaryl radicals may be
mentioned as particularly preferred:

thienyl, furyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl,

quinolyl, isoquinolyl, quinazolyl, quinoxalyl, thiazolyl,
benzothiazolyl, isothiazolyl, oxazolyl, benozoxazolyl,
isoxazolyl, imidazolyl, benzimidazolyl, pyrazolyl and
indolyl.

Halogen in general stands for fluorine, chlorine,
Le A 25 921




10

15

20

25

30

35

bromine or iodine, preferably for fluorine, chlorine or
bromine. Halogen particularly preferably stands for
fluorine or chlorine.

Alkylsulphonyl can, for example, denote ethyl-
sulphonyl, methylsulphonyl, 3-chloropropyl-sulphonyl and
4-chlorobutyl-sulphonyl.

Arylsulphonyl can, for example. denote phenyl-
sulphonyl, 4-nitrophenylsulphonyl, 1-naphthylsulphonyl,
2-naphthylsulphonyl or 2,4-dichlorophenylsulphonyl.

Alkylarylsulphonyl can, for example, denote 4-
methylsulphonyl.

Aralkylsulphonyl can, for example, denote phenyl-
methylsulphonyl.

The radicals mentioned can, of course, be substi-
tuted by further radicals, for example Lower alkylL (Cq to
about Cg), Lower alkoxy (Cq to about Cg), halogen (in
particular fluorine and chlorine) or aryl (in particular
phenyl), cyano or alkoxy-(C, to Cgl-carbonyl.

1,3-Disubstituted pyrrolidines of the general for-
mula (I) are preferred wherein

A stands for phenyl or a monocyclic five- or six-

membered hetaryl radical which contains one or two

nitrogen and/or oxygen and/or sulphur atoms, onto
which are optionally fused one to three aromatic

(Cs to Cg), saturated or unsaturated cyclic

(Cg to Cg) hydrocarbons or five- or six-mem-

bered heterocycles (having one or two nitrogen and/

or oxygen and/or sulphur atoms), where this radical

is optionally monosubstituted or disubstituted by
lower alkyl, Lower alkoxy, Lower alkoxycarbonyl!,

Lower alkenyloxy, acyloxy, benzoyloxy, cyano,

phenyl, benzyl, fluorine, chlorine, bromine, tri-

fluoromethyl, trifluoromethoxy, difluoromethoxy or

a radical of the formula -CO-NYZ, ~-NH-SO0p-Y',

-802-NYZ or -NH-CO-Y,

where
Le A 25 921
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Y and Z are identical or different and stand for
hydrogen or alkyl (Cq to Cg), and
Y' stands for alkyl (Cq to Cg) or aryl,
and in the case of nitrogen heterocycles is optionally pre-
5 sent as the N-oxide,
X
B

stands for -CH»-0-, -0-CHp- or -0-,

stands for cyano or a groun of the formula

-coor', conrZR3, -s0,NRZR3, -so,R%,

NR°RS or -C=C-CH2-NR°R®, where

10 R1 stands for hydrogen, alkyl (Cq to Cq4q),

cycloalkyl (Cs to Cg), alkanylL (C2 to Cq2),
aryl (Cg to Cqp2) or aralkyl (C7 to Cq7),
and R3 are identical or different and
- stand for hydrogen, alkyl (Cq to Cq2),
15 cycloalkyl (Cs to Cg), aryl (Cg to Cq2)
or aralkytl (Cy to Cq4), where the aryl
radicals can be substituted by halogen,
alkoxy or alkoxycarbonyl (Cq-Cg),
R - stands for alkyl (Cq to C42), cycloalkyl
20 (Cs te Cg), aryl (Cg to Cq2) or aral-
kyl (C7 to Cq4), where the aryl radicals
can be cionosubstituted, disubstituted or

trisubstituted by identical or different yﬁ

halogen, cyano, alkyl (Cq to Cg), alkoxy
25 (Cq4 to Cg), trifluoromethyl or tri-

fluoromethoxy, or 4
—R""

- for a group of the formula Z
N

|

wherein R" denotes hydrogen or alkyl (C4-
Cg) or
30 m stards for a number 0, 1 or 2,
RS and R6 are identical or different and
- stand for hydrogen, alkyl (C4 to C43),
cycloalkyl (Cs to Cg), aryl (Cg to Cq2)
or ara(kyl (C7 to Cq4), where the aryl
Le A 25 921
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radicals can be substituted by halogen,
cyano, alkyl (Cq to Cg), alkoxy (Cq to

Cg) or trifluoromethyl, or

stands for a group of the formula

-COR7 or -SOzR8 wherein

denotes hydrogen or

a group NHR9 or

alkyl (Cq to Cqq), cycloalkyl (Cg5 to

Cg) or alkoxy (Cq to Cq2), or

aryl (Cg to Cq2), aryloxy (Cg to Cq2),
aralkyl (C? to Cq4), aralkoxy (Cg to Cq2)
or heteroaryl (five- or six-membered ring
having one or two oxygen and/or nitrogen
and/or sulphur atoms),

where the radicals mentioned can be mono-
substituted, disubstituted or trisubstituted
by identical or different alkyl (Cq to Cg),
alkoxy (Cq to Cg), alkylthio (C4 to Cg),
halogen, cyano, trifluoromethyl, trifluoro-
methoxy, trifluoromethylthio, amino, alkyl-
(Cq to Cgl-amino or dialkyl-(Cq to Cg)-
amino,

denotes cycloalkyl (Cs to Cg), or

alkyl (Cq to Cq2) which can be substi-
tuted by cyano, halogen, alkoxy (Cq to C+2)
or alkoxy=(Cq to Cqp)-carbonyl or

aryl (Cg to Cq2), aralkyl (C7? to Cq4)

or heteroaryl (five- or six-membered ring
having one or two oxygen and/or nitrogen
and/or sulphur atoms), where the radicals
mentioned can be monosubstituted, disubsti-
tuted or trisubstituted by identical or
different alkyl (Cq to Cg), alkoxy (C4

to Cg), alkylthio (Cq to Cg), halogen,
cyano, trifluoromethyl, trifluoromethoxy,
trifluoromethylthio, nitro, amino, alkyl-

- 11 -
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(Cq1 to Cg)-amino or dialkyl-(Cq to Cg)-
amino or

denotes a group NR2R3,

R

and

wherein
and R3 have the abovementioned meaning

denotes hydrogen, or

cycloalkyl (Cs to Cg), or

optionally substituted alkyl (Cq to Cq2),
or

aryl (Cg to Cq2), aralkyl (Cy to C1qy4)

or heteroaryl (five- or six-membered ring
having one or two oxygen and/or nitrogen
and/or sulphur atoms), where the aryl radi-
cals can be monosubstituted, disubstituted
or trisubstituted by identical or different
alkyl (Cq to Cg), alkoxy (Cq to Cg),
alkylthio (Cq to Cg), halogen, cyano,
trifluoromethyl, trifluoromethoxy, trifluoro-
methylthio, nitro, amino, alkyl-(Cq to
Cg)-amino or dialkyl=-(Cq to Cgl)-amino,

or where

R

and Ré, together with the nitrogen atonm,

form a ring from the series comprising

(HzC)

Faae

J

Le A 25 921
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l N-R -ﬁs J:‘wnz)p (CHy)
-N N’g ) N\ y OF N’&o ) N ’
P 0 Rr! | I
rR3 R2
A\
X
N ’ ’ (HZC) ’ ’
| ,N (CHp) N 7 N-S0,
,i < ~ | ((':Hz)p C‘(caz)p
in:‘\:‘ A » N/SOZ o,r_ TJ ’
ee €y
:C'tt' wherein
LT p - denotes a number C,. 1 or 2,
R1, R2 and R3 have the abovementioned meaning, i
G5 n - denotes a number from 1 to 10 ‘
AL and their salts.
© Compounds of the general formula (I) are particu-
i Larly preferred in which "
(- A stands for phenyl or a monocyclic five- or six- ‘
‘ 10 membered hetaryl radical which contains one or two
'J:' nitrogen and/or oxygen and/or sulphur atoms, onto
? cetect which one to three aromatic (Cg to Cg), saturated
- (3 €
% or unsaturated cyclic (Cg5 to Cg) hydrocarbons
; or five- or six-membered heterocycles (having one
15 or two nitrogen and/or oxygen and/or sulphur

atoms) are optionally fused, where this radical is
optionally monosubstituted or disubstituted by
lower alkyl, Lower alkoxy, Lower alkoxycarbonyl,
Lower alkenyloxy, acyloxy, benzoyloxy, cyano,

N = -

20 phenyl, benzyl, fluorine, chlorine, bromine, tri- {
fluoromethyl, trifluoromethoxy, difluoromethoxy or i:r
Le A 25 921 Lo é %
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a radical of the formula -CO-NYZ, -NH-SO02-Y',
-S0p-NYZ or NH-Y, where

Y and Z are identical or different and stand for
hydrogen or aykyl (Cq to Cyg) and

YO
and in the
present as

X

B

Le A 25 921

stands for alkyl (Cq to Cg) or aryl,

case of the nitrogen heterocycles is optionally

the

and

and

N-oxide,
stands for -CH»-0-, -0-CHz- or -0-,

stands for cyano or a group of the formula

-coor', coNrRZR3, -50,NRZR3,

-s0,R%, NRPR® or -c=c-CHa-NRARS,

where

stands for hydrogen, lower alkyl or phenyl,
R3 are identical or different and

stand for hydrogen, Lower alkyl or phenyl

which, in turn, can be substituted by fluor-

ine, chlorine, bromine, lower alkoxy or
lower alkoxycarbonyl,

stands for lLower alkyl, or

for phenyi which can be monosubstituted or
disubstituted by identical or different
fluorine, chlorine, bromine, lLower alkyl
or Lower alkoxy, or 4.

for a group of the formula -

4,

wherein R denotes hydrogen or Lower alkyl,

stands for a number 0, 1 or 2,

R6 are identical or different and

stand for hydrogen, lower alkyl, phenyl or
benzyl, where the phenyl radical can be sub-
stituted by fluorine, chlorine, bromine,
Lower alkyl, Lower alkoxy or trifluoro-
methyl, or

stands for a group of the formula

-cor’ or -so0,RE,

- 14 -
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wherein

denotes hydrogen, or

denotes a group NHR9, or

denotes lower alkyl or Lower alkoxy, or
phenyl, benzyl, benzyloxy, thienyl, furyl,
pyridyl, pyrimidyl, quinolyl, isoquinolyl,
benzothiazolyl, benzoxazolyl, thiazolyl,
oxazolyl, isoxazolyl or isothiazolyl option-
ally substituted by lLower alkyl, lLower alk-
oxy, fluorine, chlorine, bromine, trifluoro-
methyl, dimethylamino or diethylamino,
denotes cyclopropyl, cyclopentyl, cyclo-
hexyl, or

lower alkyl which is optionally substituted
by cyano, fluorine, chlorine, bromine, tri-
fluoromethyl or lower alkoxycarbonyl, or
denotes phenyl, naphthyl, benzyl, thienyl,
furyl, pyrimidyl, pyridyl, quinolyl, iso-
quinolyl, benzothiazolyl, benzoxazolyl,
thiazolyl, oxazolyl, isoxazolyl or isothi-
azolyl optionally substituted by lLower alkyl,
Lower alkcxy, fluorine, chlorine, bromine,
nitro, trifluoromethyl, dimethylamino or
diethylamino, or a group NRaR3
RZ

and

, wWwhere
and R3 have the abovementioned meaning,

denotes Lower alkyl which is optionally sub-
stituted by cyano, fluorine, chlorine or
bromine, or

denotes phenyl, benzyl, thienyl, furyl,
pyridyl, pyrimidyl, quinolyl, isoquinolvl,
benzothiazolyl, benzoxazolyl, thiazolyl,
oxazolyl, isoxazolyl or isothiazolyl option-
ally substituted by lLower alkyl, iower alk-
oxy, fluorine, chlorine, bromine, trifluoro-
methyl, dimethylamino or diethylamino,

- 15 -
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or

RS and R6, together with the nitrogen atom,

form a ring from the series comprising

Hztl:-—(tl:Hz)p
(H5C) —
2-yp
)—N- , ;li:f1§ Oflfxfi§
0 0 ’ N 0 ’
0 J | .
‘ 0
i
.gwu. S0 -N -
nn. ® -N 2 ‘ !
L O ' ‘ RGN '
.hattu p
CET X ]
6w o000
e ® . o 0,
NM-SN
S 9¢
o290 (H C) ( c
..o -T N/&o , 2 P” ’ HZ \)_P__N\ ’
o:.::- : R3 R!Z 0 U T/SOZ
L XA o
CO g o
( ) T/SOZ , T/’ , o
“N—50,
l:(t(;
02
SN-S (CH2)
and ‘
! A
Rl
5 wherein
p - denotes a number 0, 1 or 2,

R1, R2 and R3 have the abovementioned meanings,

Le A 25 921
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and

n - denotes a number from 1 to 8

and their salts.

Particularly preferred are those compounds of the

general formula (1)

in which

A - stands for phenyl or naphthyl optionally

Le A 25 921

substituted by identical or different lower
alkyl, Lower alkoxy, Lower alkoxycarbonyl,
lower alkenyloxy, acyloxy, tenzoyloxy, cyano,
phenyl, benzyl, sulphonylamino, sulphamoyl
(Cq to vg), carbamoyl, carbonylamino,
fluorine, chlorine, bromine, trifluoro-
methyl, trifluoromethoxy or difluoromethoxy,
furan, thiophene, isoxazole, pyridine,
pyrimidine, indole, indazole, benzofuran,
benzisoxazole, quinoline, isoquinoline,
tetralin, indene, chroman, dihydrobenzo-~
dioxin, dihydroindole, tetrahydroquinoline

or dihydrobenzofuran,

stands for -0-CH2-, -CH2-0- or -0-,

stands for cyano, or

a group of the formula it

-coNrR%R3, -NRZR®, -so,R%,

-czc-CHp-NR2RS, -50aNRZR3 or

coor?t,

where

denotes hydrogen, methyl, ethyl or phenyl,
R3 are identical or different and

denote hydrogen, methyl, ethyl, propyl, iso-
propyl, butyl or isobutyl or denote phenyl
which can be substituted by methoxycarbonyl

stands for methyl or ethyl or q

9 |

for a group of the formula - %




R® and
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RT -
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66;;': -
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E R™ and
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30

35 R® and R

form a r
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wherein R4'

R6 are identical or different, and

denotes hydrogeit or methyl,

denote hydrogen, methyl, ethyl, propyl, iso-
propyl, butyl or isobutyl, or
phenyl optionally substituted by fluorine,

chlorine, methyl or methoxy, or

4 or -502R8,

stands for a group NHR9, or

denote a group -COR

for methyl, ethyl, propyl, isopropyl, meth-

oxy, ethoxy, propoxy, isopropoxy, tert.but-

oxy or

for phenyl, benzyl, benzyloxy, thienyl,

furyl, pyridyl, pyrimidyl, quinolyl or iso-

quinolyl optionally substituted by methyl,

methoxy, fluorine or chlorine,

stands for methyl, ethyl, propyl, isopropyl,

butyl or isobutyl optionally substituted

by fluorine, chlorine, methoxycarbonyl,

ethoxycarbonyl, propoxycarbonyl, isopropoxy-

carbonyl, butoxycarbonyl, isobutoxycarbonyl

or tert.-butoxycarbonyl,

for phenyl, naphthyl, thienyl, furyl, pyr-

idyl, pyrimidyl, quinolyl or isoquinolyl Y
optionally substituted by methyl, ethyl,

propyl, isopropyl, methoxy, fluorine, chlo-

rine or nitro, or
ZRS

R3 have the abovementuoned meaning,

for a group NR , where

denotes methyl, ethyl, propyl, isopropyl, .
butyl, isobutyl, pentyl, isopentyl, hexyl
or isohexyl optionally substituted by fluo-
rine or chlorine, or

denotes phenyl which can be substituted by

fluorine, chlorine, methyl or methoxy, or
é

&

, together with the nitrogen atom,
ing from the series comprising

- 18 -
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R3 R2

’

»  058N(CHj)
p

(CHz)
ofl:%/i§o wherein

p - denotes a number 1 or 2

R1, R

and

and R3 have the abovementiocned meaning

n - denotes a number from 1 to 6, i
and their salts. . -&

Examples which may be mentioned are the following
1,3-disubstituted pyrrolidines: Lons
Le A 25 921 Lo
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3-(2-methoxyphenoxy)-1-[5-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)pentyl]-pyrrolidine
3-(2-methoxyphenoxy)-1-[4~-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)butyll-pyrrolidine
3-(2-methoxyphenoxy)-1-[3-(1,1-dioxido~-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)propyll-pyrrolidine
3-(2-methoxyphenoxy)-1-[2-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)ethyll-pyrrolidine
3-(3-methoxyphenoxy)-1-[4-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)butyll-pyrrolidine
3-(3-methoxyphenoxy)=-1-[5-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)pentyll-pyrrolidine
3-(3-methoxyphenoxy)-1-[3-(1,1-dioxido~-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)propyll-pyrrolidine
3-(3-methoxyphenoxy)-1-[2-(1,1-dioxido~3-0x0-2,3-dihydro-
benzisothiazol-2-yl)ethyll-pyrrolidine
3-(4-methoxyphenoxy)-1-L4-(1,1-dioxido~3~-0x0~2,3-dihydro-
benzisothiazol-2-yl)butylJ-pyrrolidine
3-(4-methoxyphenoxy)-1-[5-(1,1-dioxido-3-0x0-2,3~-dihydro-
benzisothiazol-2-yl)pentyll=-pyrrolidine
3-(4-methoxyphenoxy)-1-{3-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)propyll-pyrrolidine
3-(4-methoxyphenoxy)-1-[2-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)ethyll-pyrrolidine
3-(1-naphthyloxy)-1-L[4-(1,1-dioxido~3-0x0~-2,3-dihydro-
benzisothiazol-2-yl)butyll-pyrrolidine
3-(1-naphthyloxy)-1-[5-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)pentyll-pyrrolidine
3-(1-naphthyloxy)-1-[3-(1,1-dioxido~3-0x0-2,3-dihydro-
benzisothiazol=-2-yl)propyll-pyrrolidine
3-(1-naphthyloxy)=-1-[2-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)ethyll-pyrrolidine
3-(2-naphthyloxy)-1-[4-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)butyll-pyrrolidine
3-(2-naphthyloxy)-1-[5-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)pentyll-pyrrolidine

Le A 25 921
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3-(2-naphthyloxy)-1-[3-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)propyll-pyrrolidine
3-(2-naphthyloxy)-1-[2-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)ethyll-pyrrolidine
3-(2-cyanophenoxy)=-1-[4-{1,1-dioxido-3-0x0-2,3~-dihydro-
benzisothiazol-2-yl)butyll-pyrrolidine
3—-(2-carbamoylphenoxy)=-1-[4-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)butyll-pyrrolidine
3-(2-cyano-6-methoxy-phenoxy)-1-[4-(1,1-dioxido-3-0x0-2,3-
dihydro-benzisothiazol-2-yl)butyl]l-pyrrolidine
3-[(2-fluorophenyl)-methoxyl-1-[4-(1,1-dioxido-3-0x0-2,3-
dihydro-benzisothiazol-2-yl)butyll-pyrrolidine
3-(2-methoxy-phenoxymethyl)-1-[4~-(1,1-dioxido-3-0x0-2,3-
dihydro-benzisothiazol-2-yl)butyll-pyrrolidine
3-(1-naphthylmethoxy)-1-[4-(1,1-dioxido-3-0x0-2,3-dihydro-~
benzisothiazol-2-yl)butyll-pyrrolidine
3-(2-naphthylmethoxy)-1-[4-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)butyll-pyrrolidine
3-(1-carbamoyl-2-naphthyloxy)-1-[4-(1,1-dioxido-3-0oxo0-
2,3-dihydro-benzisothiazol-2-yl)butyll-pyrrolidine
3-(2-carbamoyl-1-naphthyloxy)-1-[4-(1,1-diaxido-3-0x0-2,3~
dihydro-benzisothiazol-2-yl)butyll-pyrrolidine
3-L[4-(1-methyl)indolyl=-oxyJl=1-[4-(1,1-dioxido-3-0x0=2,3- ¥
dihydro-benzisothiazol=-2-yl)butyll-pyrrolidine '
3-(2-quinolinyl-oxy)=-1-[4-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol=-2-yl)butyll-pyrrolidine
3-(1-isoquinolinyl-oxy)-1-[4-(1,1-dioxido-3-0x0-2,3-
dihydro-benzisothiazol-2-yl)butyll-pyrrolidine
3-(5,6,7,8-tetrahydro-1-naphthyloxy)-1-L4-(1,1-dioxido-
3-0x0-2,3-dihydro-benzisothiazol-2-yl)butyll-pyrrolidine
1-[3-(4-fluorophenyl)sulphonamido-propyl]-3-(2-methoxy-
phenoxy)-pyrrolidine
1-[2-(4-fluorophenyl)sulphonamido-ethyl]1-3-(2-methoxy-
phenoxy)-pyrrolidine ‘&
1-C4-(4~fluorophenyl)sulphonamido-butyl]1-3-(2-methoxy~-
phenoxy)=-pyrrolidine if
Le A 25 921
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1-C3-N-phenyl-(methyl)sulphonamido-propyl]l-3-(2-methoxy-
phenoxy)-pyrrolidine
1-[3-N-methyl-(4-fluorophenyl)sulphonamido-propyl1-3-(2-
methoxyphenoxy)-pyrrolidine

S 1-L4-N-methyl-(4-fluorophenyl)sulphonamido-butyl]-3-(2-
methoxyphenoxy)-pyrrolidine
1-[3-(4-fluorophenyl)sulphonamido-propyl]-3-(1-naphthyl-
oxy)-pyrrolidine
1-[2-(4-fluorophenyl)sulphonamido-ethyl]-3-(1-naphthyl-

10 oxy)-pyrrolidine
1-L4-(4-fluorophenyl)sulphonamido-butyl]-3-(1-naphthyl-

{i;.. oxy)-pyrrolidine

Teat 1-[3-N-methyl-(4-fluorophenyl)sulphonamido-propyl1-3-(1-
ng:‘ naphthyloxy)-pyrrolidine

«2%*". 15 1-[2-N-methyl-(4-fluorophenyl)sulphcnamido-ethyl]-3-(1-
A naphthyloxy)-pyrrolidine

;“J:. 1-[4-N-methyl-(4-fluorophenyl)sulphonamido-butyl]-3-(1-~

naphthyloxy)-pyrrolidine
1-[3-(1,1-dioxide-2H-naphth[1,8-cdlisothiazol-2-yl)pro-
,**2¢, 20 pyll-3-(2-methoxyphenoxy)-pyrrolidine

TN 1-[2-(1,1-dioxido-2H-naphth(1,8-cdlisothiazol-2-yl)-

¢t ethyl]-3-(2-methoxyphenoxy)-pyrrolidine
..3" 1-[4-(1,1-dioxido-2H-naphth(1,8-cdlisothiazol-2-yl)butyl]- .
@ 3-(2-methoxyphenoxy)-pyrrolidine :
= 25 1-(3-aminopropyl)-3-(2-methoxyphenoxy)=-pyrrolidine

estc 1-(2-aminoethyl)-3-(2-methoxyphenoxy)-pyrrolidine
T 1-[3-(1,1-dioxido-2H-naphth[1,8-cdlisothiazol-2-yl)propyl]-

3-(1-naphthyloxy)~pyrrolidine

| 1-[2-(1,1-dioxido-2H-naphth[1,8-cdlisothiazol-2-yl)-

| 30 ethyll-3-(1-naphthyloxy)-pyrrolidine
1-[4-(1,1-dioxido-2H-naphth[1,8-cdlisothiazol-2-yl)butyl]-
3-(1-naphthyloxy)-pyrrolidine
1-[3-(4,4-dimethyl-2,6-dioxo-piperidin=1-yl)propyl]-3-
(2-methoxyphenoxy)-pyrrolidine .

35 1-[2-(4,4-dimethyl-2,6-dioxo-piperidin-1-yl)ethyl1-3- 2&
(2-methoxyphenoxy)-pyrrolidine -
Le A 25 921
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1-[4-(4,4-dimethyl-2,6-dioxo-piperidin-1-yl)butyl]-3-
(2-methoxyphenoxy)-pyrrolidine
1-03-(1,1-dioxido=-3,4-dihydro-4-phenyl-2H-1,2,4~benzo-
thiadiazin-3-on-2-yl)-propyl]-3-(2-methoxyphenoxy)-
pyrrolidine
1-[2-(1,1-dioxido-3,4-dihydro-4-phenyl~-2H-1,2,4-benzo~
thiadiazin-3-on-2-yl)-ethyl]-3-(2-methoxyphenoxy)-
pyrrolidine
1-L4-(1,1-dioxido-3,4-dihydro-4-phenyl-2H-1,2,4-benzo-
thiadiazin-3-on-2-yl)-butyl]J-3-(2-methoxyphenoxy)-pyrrol-
idine

1-(2-cyanoethyl)-3-(2-methoxyphenoxy)-pyrrotidine
1-cyanomethyl-3-(2-methoxyphenoxy)=-pyrrolidine
3-(1-naphthyloxy)-1-[4-(2-oxopyrrolidin-1-yl)but-2-in-1-
yll-pyrrotidine
1-[2-(N,N-dimethylsulphamoyl)ethylt]-3-(2-methoxyphenoxy)-
pyrrolidine
1-[2-(N,N-diethylsulphamoyl)ethyl]l-3-(2-methoxyphenoxy)-
pyrrolidine
1-[2-(N-(2-methoxycarbonyl)phkenylsulphamoyl)ethyl]-3-(2-
methoxyphenoxy)=-pyrrol idine
R(-)-3-(2-methoxyphenoxy)-1-[4-(1,1-dioxido-3-0x0-2,3-
dihydro-benzisothiazol-2-yl)butyll-pyrrolidine
S(+)-3-(2-methoxyphenoxy)=-1-[4-(1,1-dioxido-3-0x0-2,3-
dihydrobenzisothiazol-2-yijbutyll-pyrrolidine
3-(2-methoxyphenoxy)-1-[4-(1,1-dioxido-2,3-dihydro-benz-
isothiazol-2-yl)butyl/-pyrrolidine
3-(2-methoxyphenoxy)-1-[2-(3-methylindol-1-yl)=-sulphonyl~-
ethyll-pyrrolidine
3-(2-methoxyphenoxy)-1-[4-(6(5H)-phenanthridinon-5-yl)-
butyll-pyrrolidine
1-04-(5,5-dioxido-6H-dibenzolc,el(1,2)thiazin-6-yl)butyl]~
3-(2-methoxyphenoxy)=-pyrrolidine
1-03-(1,3-dimethyl-uracil-é6-yl)aminopropyl]-3-(2-methoxy-
phenoxy)=-pyrrolidine
1-[2-(prop-2-enyloxy)phenoxyl-1-[4-(1,1-dioxido-3-0x0-

Le A 25 921
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2,3-dihydrobenzisothiazol=-2-yl)butyll-pyrrolidine
The following are particularly preferred:

3-(2-methoxyphenoxy)=-1-[4-(1,1-dioxido~-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)butyll-pyrrolidine

5 3-(3-methoxyphenoxy)=-1-[4-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)butyll-pyrrolidine
3-(1-naphthyl)-1-[4-(1,1-dioxido-3-0x0-2,3-dihydro-benz-
isothiazol-2-yl)butyll-pyrrolidine
3-(2-cyano-6-methoxy-phenoxy)=-1-(4-(1,1-dioxido-3-0ox0-

10 2,3-dihydro-benzisothiazol-2-yl)butylJ-pyrrolidine
1-[2-(4-fluorophenyl)sulphonamido-ethyl]-3-(2-methoxy~-

((”, phenoxy)-pyrrolidine
v : 1-[3-(4-fluorophenyl)sulphonamido-propyl]l-3-(2-methoxy-
tee o phenoxy)-pyrrolidine

tereet 15 1-[4-(1,1-dioxido-2H-naphth(1,8-cdlisothiazol-2-yl)butyl]-
e 3-(2-methoxyphenoxy)-pyrrolidine

; ;.=& 1-[4-(1,1-dioxido-2H-naphth[1,8-cdlisothiazol-2-yl)butyl]- i
" 3-(1-naphthyloxy)-pyrrolidine ;
R(-)-3-(2-methoxyphenoxy)=-1-[4-(1,1-dioxido-3-0x0-2,3- §

020 dihydrobenzisothiazol-2-yl)butyllpyrrolidine t

AL 3-(2-methoxyphenoxy)-1-[4-(2,3-dihydro-benzisothiazol-2-

- yUbutyll-pyrrolidine ,
At Furthermore, a prucess has been found for the pre- ; ﬁ
¢ paration of the 1,3-disubstituted pyrrolidines of the ; ?

25 general formula (I) according to the invention i ﬁ

| i n

h (CHy),-B o

wherein i ;i
A, B, X and n have “he ahov¢mentioned meaning, t
which is characterized in that é vl
30 3-substituted pyrrolidines of the general formula (II) ? éé-

-A
(1n
N

H

Le A 25 921
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in which
A and X have the abovementioned meaning,
or their salts

are reacted in a first step with alkyl derivatives of the

general formula (III)
R-(CH2)p-B' (111)
wherein
n - has the abovementioned meaning,
B! corresponds to the range of meaning of B,
where, however, R5 and R6 do not stand
simultaneously for hydrogen or simultaneously
for hydrogen and alkyl or aryl,
R - stands for chlorine, bromine, iodine, methyl-
sulphonyloxy, phenylsulphonyloxy, tolyl-
sulphonyloxy, trifluoroacetoxy or trifluoro-
methylsulphonyloxy,
in inert solvents, if appropriate in the presence of '%
bases, B
then, if desired, functional groups are converted into ;

other functional groups by reduction, oxidation, hydrolysis

or reaction with electrophiles or nucleophilic reagents

and then, in the case of the preparation of the salts, if

desired, the products are reacted with the corresponding acid.

The first step of the process according to the in-

vention (known as method M 1 in the following) can be des-

cribed by vay of example by the following reaction equation:

it PR

R AR RS Rl
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\c
vee
N.

“ooee” ' A possible subsequent reaction (known as method

. M 2 in the following) may be illustrated by way of example

se oo by the following reaction equation, in which the nitrile
can be prepared accerding to M 1:

[;;]

e o8

O C
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The alkyl compounds of the general formula (III)
employed are known or can be prepared by known methods
(for example J. March; "Advanced Organic Chemistry", second
edition, p. 1170, 1189).

5 Suitable inert solvents for the process according
to method M 1 are the customary organic solvents which do
not change under the reaction conditions. These preferably
include alcohols such as methanol, ethanol, propanol or
isopropanol, or ethers such as diethyl ether, butyl methyl

10 ether, dioxane, tetrahydrofuran, glycol dimethyl ether or

@Z diethylene glycol dimethyl ether, or halogenated hydro-
.‘2‘: carbons such as, for example, methylene chloride, chloro-
:.},. form or carbon tetrachloride, or hydrocarbons such as

°::£ benzene, toluene, xylene, or petroleum fractions, or amides
Teasat 15 such as dimethylformamide or hexamethylphosphoric tri-
E'ﬁ:. amide. In addition, it is possible to use mixtures of the
ste" e solvents mentioned.

The acids formed in the reaction can be bound by
the use of excess pyrrolidine (II) or by the use of bases.

I 20 Alkali metal carbonates and alkaline earth metal carbonates
':i:' such as sodium carbonate, potassium carbonate, calcium

ven carbonate, hydrogen carbonates such as sodium hydrogen car-
,{g: bonate, metal oxides such as silver oxide, or other in-
’ﬁi ‘ organic compounds such as silver carbonate can serve as

SO 25 bases. Organic amines can also be employed. Triethyl-
coes amine, diisopropylamine, 1,8-bis-(dimethylamino)naphtha-
-:"'5 Lene may be mentioned by way of example. Triethylamine

and potassium carbonate are preferred as bases.
The reaction can be carried out in the absence and
30 in the presence of catalysts. In this connection, alkali
metal iodides such as sodium iodide or potassium iodide,
which are added to the reaction batch in amounts between
0.5 and 150 moles per cent, preferably 5 to 50 moles per

35

ceiit, are particularly suitable.
' The reaction is in general carried out in a tem-

perature range from -20°C to *150°C, preferably from
Le A 25 921
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‘(prepared, for example, by reaction of Lithium aluminium

+20%C to +100°C. The reaction can be carried out at
atmospheric, elevated and reduced pressure. In general,
the reaction is carried out at atmospheric pressure.

When carrying out the reaction, the starting mate-
rials are in general employed in a molar ratio of pyrroli-
dine (II) to alkyl compound (III) of 0.5:1 to 1.1:1. The
base added to bind the reaction product HR is in this
case employed in an equimolar amount or in an up to 20-fcld
excess. The reaction is preferably carried out using a
ratio of pyrrolidine:alkyl compound:base of 1:1:1 to
1:1:4. If the reaction is carried out without base, the
molar ratio of pyrrolidine (Il) to alkyl compound (III) is
1:1 to 5:1. The reaction is preferably carried out using
a molar ratio of 2:1.

The conversion of functional groups into other
functional groups by method M 2 is carried out, depending
on the functional groups, by oxidation, reduction, hydrc-
Lysis or by reaction with electrophilic or nucleophilic
reagents and is illustrated in the following. §
M2.1.

The reduction of the nitrile group to the amino :
group is in general carried out using metal hydrides, pre-
ferably using lithium.aluminium hydride, aluminium hydride .%

hydride with 100X strength sulphuric acid or with aluminium
chloride) or their mixtures in inert solvents such as
ethers or chlorinated hydrocarbons, preferably in ethers
such as, for example, tetrahydrofuran, diethyl ether or
dioxane in a temperature range from -20° to 0100°C, pre-
ferably from 0°C to +50°C at atmospheric pressure.

~ 'Reduction is additionally possible by hydrogenating P
the nitriles in inert solvents such as alcohols, for ex- |

ample methanol, ethanc', propanol or isopropanol in the ;
presence of a noble metal catalyst such as platinum, palta- iiﬁ
dium, palladium on animal charcoal or Raney nickel, in a *?%
temperature range from 0% to +1SO°C, preferably from ;
Le A 25 921
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room temrerature to +100°C at atmospheric pressure or at
overpressure.

The reaction can be illustrated by the following
equation:

EE,. L

2
(, M 2.2.
‘:?': The reaction of compounds with R5 = meaning as
e %% above, R6 = H, with acylating agents such as acid chlo-
e9e o
LI rides is in general carried out in inert solvents such as

oe oe 10 ethers, hydrocarbons or halogenated hydrocarbons or their

: ‘: mixtures, preferably in ethers such as, fur example, di- :
:.'-' ethyl ether, tetrahydrofuran, or halogenated hydrocarbons i

such as methylene chloride or chloroform, if appropriate ;
oo, in the presence of bases such as alkali metal carbonates, f

:°“' 15 for example, sodium carbonate or potassium carbonate, or

o o0 organic amines such as, for example, triethylamine or pyr-

Ceecc idine, in a temperature range from -20°C to +100°C, pre- °
sout . Co
{ ferably from 0°C to +60°C at atmospheric pressure. o

The reaction can be illustrated by the following
enve 20 equation:

O iy 7O
o -

I1f the reaction is carried out without organic or
inorganic bases, the compounds according to the invention
Le A 25 921
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are obtained in the form of their salts, from which
the free base is accessible, for example by treating
with bicarbonate.

M2.3.

Cyclic imides of the general formula (I) are in
general prepared by the reaction of amino compounds of the
type 1 (RS = H, R6 = H) with cyclic anhydrides in

inert solvents such as ethers, hydrocarbons or halogenated
hydrocarbons or their mixtures, preferably in hydrocarbons

such as benzene, toluene, xylene, if appropriate in the
presence of organic bases, preferably triethylamine or tri-
butylamine, if appropriate with removal of the water of
reaction, preferably by azeotropic distillation or by the

addition of activated molecular sieve, in a temperature

range from +20°C to +150°C, preferably +20°C to the
boiling point of the solvent. Working without solvent
at elevated temperature is likewise possible.

The process may be illustrated by the foliowing

example: §
o]
~ ) o~
o] C(CH3) >
N r— 0
L\V/NH 2 L\/4: ¢
ad C(CH4) -
2 3’2
0
Compounds in which n is equal to 2 and B stands

or -SOmR‘,

and m have the abovementioned meaning,

for cyano or a group of the formula -SOaNRZR3
where RZ, R3, R‘
can be prepared by a particular process variant (known as
method M 3 in the following).

A process has now been found for the preparation
of 1,3-disubstituted pyrrolidines of the general formula
(1)

é 1
Le A 25 921 R
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wherein
A and X have the abovementioned meaning, and
B stands for cyano or a group of the formula
-50,NR2R3 or -S0,R%, wherein RZ, R>,
R‘ and m have the abovementioned meaning,
characterized in that 3-substituted pyrrolidines of the

general formula (II)

H

wherein

A and X have the abovementioned meaning,
or their salts, are reacted with acrylonitrile or with a
group of the formula CHp=CH-SO,NRZR> or CHp=CH-SO,R%,
wherein RZ, R3, RA and m have the abovementioned mean-
ing, in the presence of catalysts (method M 3).

Of course, it is possible to prepare, according
to method M 2, further pyrrolidines according to the inven-
tion from the nitriles.

The following reaction equation

process (method M 3):

U@

illustrates this

U@
1§

CN

Z\CN
N —
H Cu(OAc) >

Salts of the pyrrolidines of the formula II for
the process according to the invention are, for example,
hydrohal ides (such as hydrochlorides) or trifluoroacetates.

Catalysts for the process variant according to
the invention are, for example, copper salts, preferably
copper(Il) acetate.

The variant is in general carried out in a tem-
perature range from +50°%C to +1so°c, preferably from
+90°C to +110°Cc, at atmospheric, elevated or reduced

pressure, preferably at atmospheric pressure.

Le A 25 921
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The pyrrolidines of the formula II and the olefin
are in general employed in the ratio 0.5 to 20, preferably
1 to 5, mole equivalents.

The amount of copper salt employed is 0.5 to 10,
preferably 1 to 5, mole %, relative to the pyrrolidine of
the formula II.

I1f salts of the pyrrolidines II are used, 1 to 10,
preferably 1 to 3, mole equivalents of base, relative to
11, can be employed. 1Inorganic and organic bases, prefer-
ably triethylamine, are used as bases.

The process variant can, of course, be carried
out in inert solvents.

The 3-substituted pyrrolidines of type II used for
the preparation of the compounds (I) according to the in-
vention according to methods M 1 to M 3 are either known
[J. Med. Chem. 12, 435 to 441 (1969)] or can be prepared
according to method P from pyrrolidines of the formula IV

U/X-A ;
N (1IV) ?

wherein Pe

A and X have the abovementioned meaning, j‘g
and PG stands for a nitrogen-protecting group which can be !
eliminated by customary methods of organic chemistry {(Th.
Greene, "Protective Groups in Organic Synthesis", 1st
edition, J. Wiley and Sons, New York, 1981). The protect-
ing groups can be eliminated, for example, by hydrolysis
or hydrogenolysis.

For the case in which the radical X-A stands for
O-aryl, the pyrrolidines (IV) are accessible from the cor-
responding hydroxypyrrolidines and the corresponding

hydroxyaromatics in a manner known per se. If X-A stands f ;f
for -0-CHz-aryl, these compounds can be obtained fig
from the corresponding aryl-methyl halides and the corres- ;é

ponding hydroxypyrrolidines in a manner known per se. b
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3-Hydroxymethyl-pyrrol idines yield pyrrolidines
of the formula (IV), in which X-A stands for -CHp-O0-aryl,
by reaction with the corresponding hydroxyaromatics in a
manner known per se.

The invention includes both enantiomers of the
pyrrolidines of the type I (= la, Ib)

X-A Rl
l.
kq;j :;:
l , |
(CH3) =B (CHp),-B
la 7 Ib

wherein

A, B, X and n have the abovementioned meaning,
and their mixtures.

The mixtures deviating from the ratio la/lb = 1:1
and the pure isomers are expediently obtained by the use
of customary methods for the synthesis of optically active
compounds.

Examples which may be mentioned are the formation
and resolution of diastereomeric salts (with optically
active acids) of the compounds I, 1I, 1V, (inasmuch as PG
is not acyl or alkoxycarbonyl), with subsequent release
of the base and the use of optically active starting mate-
rials [D. Flanagan + M. Joullie, Heterocycles 26, 2247
(1987)1.

The pyrrolidines according to the invention have
a superior pharmacological action, in particular on the
central nervous system, and can be employed as active com-
pounds in medicaments.

In particular, the pyrfolidines according to the
invention have a high affinity for cerebral S-hydroxy-
tryptamine receptors of the 5-HTq type. Connected with
this are agonistic, partially agonistic or antagonistic
actions on the serotonin receptor.

The high affinity Ligands for the serotonin-1

Le A 25 921
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receptor described in the present invention thus represent
active compounds for combating diseases which are distin-
guished by disturbances of the serotoninergic system, in
particular with the involvement of receptors which have a
high affinity for 5-hydroxytryptamine (5-HTq type). They
are fherefore suitable for the treatment of diseases of
the central nervous system such as anxiety, tension and
depressive states, sexual dysfunctions caused by the cen-
tral nervous system and disturbances of sleep and nutri-
tional absorption. Furthermore, they are suitable for

the elimination of cognitive deficits, for the improvement
of powers of learning and memory and for the treatment of
Alzheimer's disease. Furthermore, these active compounds
are also suitable for the modulation of the cardiovascular
system. They also intervene in the regulation of the cere-
bral circulation and thus represent powerful agents for
combating migraine. They are also suitable as prophylac-
tics and for combating the consequences of the occurrence
of cerebral infarcts (Apoplexia cerebri) such as strokes
and cerebral ischaemia. The compounds according to the
invention can also be used for combating pain states.

They can also be used for combating diseases of the intes-
tinal tract which are distinguished by disturbances of the
se“otoninergic system, and disturbances of the carbo-
hydrate metabolism.

The new active compounds can be converted in a
known manner into the customary formulations, such as tab-
lets, dragees, pills, granules, aerosols, syrups, emul-
sions, suspensions and solutions, using inert, non-toxic,
pharmaceutically suitable excipients or solvents. In these
formulations, the therapeutically active compound should in
each case be present in a concentration of about 0.5 to
90 X by weight of the total mixture, i.e. in amounts which
are sufficient in order to achieve the dosage range indi-
cated.

The formulations are prepared, for example, by
Le A 25 921

- 34 -

NS SOPITR § SOTR P e dod s S e e S
S e S R



Sy

10

15

20

25

30

35

extending the active compounds with solvents and/or excipi-
ents, if appropriate using emulsifiers and/or dispersants,
where, for example, in the case of the use of water as a
diluent, if necessary organic solvents can be used as
auxiliary solvents.

Examples of auxiliaries which may be mentioned are:
water, non-toxic organic solvents, such as paraffins (for
example mineral oil fractions), vegetable oils (for example
groundnut/sesame oil), alcohols (for example: ethyl alco-
hol, glycerol), excipients, such as, for example, ground
natural minerals (for example kaolins, argillaceous earths,
talc, chalk), ground synthetic minerals (for example highly
disperse silica, silicates), sugars (for example sucrose,
Lactose and dextrose), emulsifiers (for example polyoxy-
ethylene fatty acid acid esters), polyoxyethylene fatty
alcohol ethers (for example lignin-sulphite waste liquors,
methylcellulose, starch and polyvinylpyrrolidone) and
lubricants (for example magnesium stearate, talc, stearic
acid and sodium Lauryl sulphate).

Administration is carried out in a customary
manner, preferably orally or parenterally, in particular
perlingually or intravenously. In the case of oral admin-
istration, tablets can, of course, also contain additions,
such as sodium citrate, calcium carbonate and dicalcium
phosphate together with various additives, such as starch,
preferably potato starch, gelatin and the Like in addition
to the excipients mentioned. Furthernore, lubricants,
such as magnesium stearate, sodium lLauryl sulphate and
talc can be additionally used for tableting. In the case
of aqueous suspensions, various flavour-improvers or
colourants can be added to the active compounds in addi-
tion to the abovementioned auxiliaries.

In the case of parenteral administration, solutions
of the active compounds can be employed using suitable
liquid excipients.

In general, it has proved advantageous on
Le A 25 921
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intravenous administration to administer amounts of about
0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg of body
weight to attain effective results, and on oral adminis-
tration the dosage is about 0.01 to 20 mg/kg, preferably
0.1 to 10 mg/kg of body weight.

In spite of this, it may be necessary to deviate
from the amounts mentioned, depending on the body weight
or the type of administration route, on individual behaviour
towards the medicament, the nature of its formulation and
the point in time or interval at which administration is
carried out. Thus, in some cases it may be sufficient to
manage with Less than the previously mentioned minimunm
amount, whereas in other cases the upper Limit mentioned
must be exceeded. In the case of the administration of
Larger amounts, it may be advisable to divide these into
a number of individual doses over the day.
Preparation Examples

The R¢ values mentioned in each case were deter-
mined - unless stated otherwise - by thin Layer chromato-
graphy on silica gel (aluminium foil, silica gel 60 F 254,
E. Merck). The visualization of the substance spots took
place by examination under UV Llight and/or by spraying with ‘
1 % strength potassium permanganate solution. $

Flash chromatography was carried out on silica
gel 60, 0.040 - 0.064 mm, E. Merck (see Still et al., J.
Org. Chem. 43, 2923, 1978; for simpler separation problenms
see Aldrichimica Acta 18, 25, 1985). Elution with solvent ,
gradients means: beginning with the pure, non-polar sol- ‘ ﬁ
vent mixture component, the polar solvent component is ad-

mixed to an increasing extent, until the desired product

is eluted (checked by TLC).
In all products, the solvent was finally distilled
off at about 0.1 Torr. Salts were stored at this pressure
overnight over potassium hydroxide and/or phosphorus pent- :
oxide. o

Le A 25 921
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Example 1 (method M 1)
3-(2-Cyanophenoxy)-1-[4-(1,1-dioxido-3-0x0-2,3-dihydro-
benzisothiazol-2-yl)butylIl-pyrrolidine oxalate

O
D)

¢

5 1.88 g (10 mmol) of 3-(2-cyanophenoxy)-pyrrolidine,
= 3.18 g (10 mmol) of 2-(4-bromobutyl)-benzisothiazol-3(2H)-
{“” : one 1,1-dioxide and 1.01 g (10 mmol) of triethylamine were
S.f:‘ dissolved in 40 mlL of dry dimethylformamide and the mix-
o ture was stirred for 20 hours at 45°C with the exclusion
AT 10 of moisture. The solvent was removed in a high vacuum and
;.J:‘ the remaining residue was purified by flash chromatography
¢t (toluene-ethyl acetate and toluene-ethanol gradients).

The product (2.90 g) was obtained as a yellow oil.

riy‘: The 1H-NMR spectrum indicated the presence of

RIS 15 about 10 % of dimethylformamide in this product.
Y 1H-NMR (coClz): &6 = 1.65 (quintet, 2H); 1.95 (quintet,

.ﬂf‘ 2H); 2.1 (m, 1H); 2.35 (m, 1H); 2.6 - 3.0 (m, also contains
Y signals from dimethylformamide); 3.3 (dd, 1H); 3.8 (t, 2H);
( 4.95 (m, 1H); 6.9 (d, 1H); 7.0 (dd, 1H); 7.5 (m, 2H);

ceEe 20 7.8 - 8.1 (m, contains signals from dimethylformamide).
U vield: 61%.

R¢ = 0.48 (toluene/methanol 4:1; silica gel plates).
The oxalate was obtained from this by treating
with anhydrous oxalic acid in warm, anhydrous ethanol.

s
;
5
3

25 Recrystallization from acetone/ethyl acetate/tert.butyl
methyl ether gave colourless crystals (1.68 g) of melting
point 135 - 139°C.

This method was employed in a similar manner to
obtain the compounds I of Table 1 (method M 1). If pyrrol-

30 idines of the type Il were used in the form of their hydro-
chlorides, a 2- to 3-fold amount of triethylamine was
Le A 25 921
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Example 2 (method M 2.1.)

1-(3-Aminopropyl)-3-(2-methokyphenoxy)-pyrrolidine 1,5-
naphthatenedisulphonatg

EJ

OCH4

SOgH

2.04 g of a mixture of 95 % strength sulphuric
acid and¢ 22 Y strength oleum in the ratio 1:1 was
cautiously added to 3 suspension of 1.6 g (42 mmol) of
Lithium aluminium hydride in 50 ml of ether at 0°cC.

After 1 h at room temperature, 3.5 g (14 mmol) of 1-(2-
tyanoethyl)-3-(2-methoxyphenoxy)-pyrrolidine in 70 ml of
ether were added dropwise. The mixture was heated to
reflux for 2 h. 9.3 ml of water and 18.6 mlL of 10 %
strength sodium hydroxide solution were added with ice
cooling. Stirring with kieselguhr, filter ing off with
suction over kieselguhr, subsequently washing the filter
cake with ethyl acetate, drying and evaporating gave 3.4g
of the free base as a yellow oil (96%).

MS (FAB): 251 (M + 1),

TH-NMR (CDCL3): 6= 1.2 - 1.5 (broad signal, about 2H;
-NH2); 1.65 (quintet, 2H); 2.05 (m, 1H); 2.25 (m, 1H);
2.5 -~ 2.8 (m, 7H); 3.0 (dd, 1H); 3.75 (s, 3H); 4.85 (m, 1H);
6.75 - 6.95 (m, 4H). '

R¢ = 0.1 (toluene/methanol 4:1; silica gel plates).

The salt (1:1 adduct) was obtained from 1.2 g of
this product with 1,5-naphthalenedisulphonic acid in hot
ethanol in the form of beige crystals (1.7 gJ.

Melting point: from 187°C with foaming.

n;

S
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gExample 3 (method M 2.2.)
1-C[3-(4-Fluorophenyl)sulphonamido-propyll-3-(2-methoxy-
phenoxy)-pyrrolidine hydrochloride

wi
k/\:-soz—-@—r

0.78 g (4.0 mmol) of 4-fluorophenylsulphonyl chlo-

x HC1

ride in 15 mlL of ether were added dropwise to a solution
of 1.0 g (4.0 mmol) of 1-(3-aminopropyl)-3-(2-methoxy-

phenoxy)-pyrrolidine in 20 mlL of anhydrous ether at 0°c.
After 2 h at room temperature, the mixture was freed from
solvent in vacuo and the remaining oily residue was brought
to crystallization by trituration with diethyl ether/hex-

ane.

In this manner, 1.1 g (62 %) of title compound were

.obtained as a slightly reddish, hygroscopic solid. It

melted from 50°cC.

MS (FAB): 409 (M + 1)

Rf = 0.2 (toluene/methanol 4:1, silica gel plates)
[free basel

Example 4 (method M 2.3.)

1-[3-(4,4-Dimethyl-2,6-dioxo-piperidin-1-yl)-propyl]-3-
(2-methoxyphenoxy)-pyrrolidine (salt with 1,5-naphthalene-
disulphonic acid)

OCH4
J T
: e O
b amN
N C(CHg),
— SO3H

0
A solution of 1.0 g (4.0 mmol) of 1-(3-amino-

propyl)-3-(2-methoxyphenoxy)-pyrrolidine, 0.57 g (4.0 mmol)
of 3,3-dimethylglutaric anhydride and 4 drops of tributyl-
amine were heated to reflux
Le A 25 921
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molecular sieve (3R). After 2 h, the mixture was filtered
and freed from solvent in vacuo. The residue obtained in
this way was purified by ftash chromatography (toluene-
ethyl acetate and ethyl acetate-ethanol gradient).

1.0 g (67 %) of free base was obtained as a yellow
oil.
Ry = 0.6 (toluene/methanol 4:1, silica gel plates)
IR (CHCLl3): 3008, 2965, 2814, 1727, 1672, 1593, 1503.
The salt (as the 2:1 compound) was precipitated from this
in hot ethanol using 1,5-naphthalenedisulphonic acid.
Melting point: 195 - 200°C (colourless crystals)
Example 5 (method M 3
1-(2-Cyanoethyl)-3-(2-methoxyphenoxy)pyrrolidine (as the
salt of 1,5-naphthalenedisulphonic acid).

OCH5 SO5H

0
] x 1/2
L\,/cu SO5H

0.1 g of copper (Il) acetate was added to 5.0 g
(22 mmol) of 3-(2-methoxyphenoxy)~pyrrolidine hydro-
chloride, 2.43 g (24 mmol) of triethylamine and 5.8 g
(109 mmol) of acrylonitrile and the mixture was stirred
for 4 hours at 110°C. The reaction batch was purified by
flash chromatography (silica gel, toluene/ethyl acetate
gradient). 5.0 g (93 X) of the free base were obtained as
a yellowish oil.
MS (m/2z): 246, 206, 123, 83, 82
R¢ = 0.3 (toluene/methanol 4:1, silica gel plates)
IR (CHCL3): 3030, 3003, 2951, 2822, 2254, 1593, 1503.
Treating the free base with 1,5-naphthalenedisul -
phonic acid in hot ethanol gave the 2:1 salt of the title
compound as a colourless solid.
Melting range: 85 - 95%c.
Le A 25 921
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Examples 6 to 45

The examples are summarized in Table 1:

Legend to Table 1:

a)
SACCH
FSULF
NPSULF
TDIAZ
NAPHT
DMP
NH>
CN
PYRR
DES
DMS
BITZ
SANTH
SIND
PHEN
DBTH
DMUR
b)
KTM
KDM
ADM
AE
KTE
c)
0X
NS

NDS

ctL

Le A 25

Abbreviations used in column B:

1,1-dioxido-2,3-dihydro-3-oxo-benzisothiazol-2-yl
((4-fluorophenyl)sulphonyllamino

[N-phenyl=N-methylsulphonylJamino

£1,1-Dioxido-3-0x0-4-phenyl-3,4-dihydro-2H-1,2,4-benzothiadiazin-2-y]l
1,1-dioxido-2H-naphth[1,8-cdlisothiazol-2-yl
= 4,4-dimethyl-2,6-dicxo-piperidin=-2-yl|

= amino

cyano

3-(2-oxopyrrolidin=-1-yl)prop-1-inyl

N,N-dietnylsulphamoyl

N,N-dimethylsulphamoyl
1,1-Dioxido-2,3-dihydro-benzthiazol-2-y]
N-(2-methoxycarbonylphenyl)sulphamoyl

= 3-methyl-indol-1-yl-sulphonyl

= 6(5H)-phenanthridinon=-5-yl

= §5,5-dioxido-6H-dibenzolc,el[1,2]thiazin~6-yl
= (1,3-dimethyl-uracil-6-yl)amino
Abbreviations used for the eluents

= toluene/methanol 4:1; silica gel plates

= diciiloromethane/methanol 10:1; silica gel plates "
R

= dichloromethane/methianol 100:1; alumina plates
= ethanol; alumina plates
= toluene/ethyl acetate 1:1, silica gel plates t
Abbreviations used for the salts
= salt of oxalic acid
= salt of 1,5-naphthalenedisulphonic acid (stoi-
chiometry = 2 moles of base/1 mole of acid)
= salt of 1,5-naphthalenedisulphonic acid
(1 mole of base/1 mole of acid)
= salt of hydrochloric acid
= salt of L-tartaric acid

= free base it

921 | 51
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d) Abbreviations used for the educts
= 2-(4-bromobutyl)-2H-benzisothiazol-3~-one 1,1-

dioxide
B = chloroacetonitrile
5 C = acrylonitrile
D = 2-(4-bromobutyl)-2H-naphth[1,8-cdl]lisothiazole
1,1-dgioxide
E = 2-(4-bromobutyl)-3,4-dihydro-4-phenyl=-2H-1,2,4-

benzothiadiazin-3-one 1,1-dioxide

10 F = (4-fluorophenyl)sulphonyl chloride
G = 3,3-dimethylglutaric anhydride
-~ H = aluminym hydride
Qw‘% 1 = N-(4-bromobutyl)-N-phenyl-methanesulphonamide
A K = 2-(3-brompropyl)-2H-benzisothiazot-3-one 1,1~
e, 15 dioxide
;::; L = N,N-dimethyl-vinylsulphonamide
o M = N,N-diethyl-vinylsulphonamide
2 et N = 2-(4-bromobutyl)-2,3-dihydrobenzisothiazole-1,1-dioxide
0 = methyl 2-(ethenesulphonylamino)benzoate [from
Lo, 20 methyl anthranilate and 2-chloroethanesulphonyl é
:;,' chloride in the presence of excess triethylaminel E
Tt P = 3-methyl-1-vinylsulphonyl-indole [from 3-methyl-
veee indole and 2-chloroethanesulphonyl chloride in the
e presence of excess triethylaminel 2%
@;t 25 R = 5=(4~-bromobutyl)-6(S5H)-phenanthridinone
sase S = 6-(4-bromobutyl)-6H-dibenzolc,ell1,2]-thiazine
IR 5,5-dioxide
IR T = 6-(3-chloropropyl)amino-1,3-dimethyluracil
e) H-NMR (CD30D): 6= 1.8 - 2.0 (m, 4H); 2.1 - 5
30 2.4 (m, 1H); 2.5 - 2.8 (m, 1H); 3.2 - 3.5 (m, contains s
signals from the solvent); 3.7 = 4.2 (a, 4H); 5.2 (m, 1H); '
6.85 - 7.0 (m, 3H); 7.2 - 7.4 (m, 2H); 7.75 = 8.15 (m, 4H).
f) R(-)-enantiomer from Example 8; ago = -7.0
(c = 1, CH30H)
35 g) syrupy , solidifies after digeration with diethylether,
h)  TH-NMR (CD30D): & = 1.05 (s, 6H); 2.1 - 2.7
Le A 25 921 '
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(m, 6H); 3.3 - 3.6 (m,lcontains signals from the solvent);

3.7 - 4.2 (m, among them:
1H); 6.85 - 7.1 (m, 4H).
i) elemental analysis
k) 13c-NMr (coclz)  25.4
(q).
(t).
(d).
(d).
d).
(s),

L) from Example 57 by reaction with 1-(prop-2-inyl)-

2-pyrrol idone and paraform
copper(I1) acetate

m) S(+)-enantiomer fr
(c = 1, CH30H)

Le A 25 921

3.75, s, OCHz; 7H); 5.1 (m,

C23H28N2055 x C4Hg0p

(t). 26.5 (t). 32.1 (t). 36.9
50.4 (t). 52.8 (t). 55.6

55.9 (g). 60.3 (t). 77.6
112.1 (d). 114.8 (d). 120.8
121.3 (d). 128.0 (d). 128.5
129.5 (d). 139.1 (s). 147.4
150.0 (s).

aldehyde in the presence of

020 -4 7.1

om Example 8 N

- 43 -
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Table 1: Compounds of the general formula (1)

——,X-A

LJ

(éuz)n—n
Ex. |-X-(A) -A -p3) R,/ Solvent D) lsalt C)/Melling prepared

poin%gg‘]_fro!_._) ______

6 -0- Phenyl SACCH U.35 (KTH) | C1; amorphous '] Ex. 48 + A
7 "OCHZ— Phenyl SACCH 0.4 (KDM) NS; 155-158 Ex. 49 1+ A
8 -0- |2-Methoxyphenyl |SACCH 0.35 (KTM) | Ox; 134 Ex. 850 + A
9f)] _o- 2-MeLhoxypheny1 | SACCH 0.52 (kpHM) | F; g) Ex. 55 1 A
10 -0- 3-Methoxyphenyl | SACCH 0.52 (KDM) NS; 173-178 Ex. §1 + A
11 -0- 2-Methoxyphenyl N"Z 0.1 (KTH) NDS; )220 Ex. 14 + 11
12 -0- 2-Methoxyphenyl |FSULF 0.4 (KTM) Cl; 98-110 Ex. 11 «+ F
13 -0- |2-Methoxyphenyl| DMP 0.3 (KTM) | C1; hygr.™ | Ex. 11 + ¢
14 -0- 2-Methoxyphenyl| CN. 0.57 (KTM) IF; 73-76 Eu.‘so + B
15 -CIIZO— 2-Methoxyphenyl { SACCH 0.34 (ADM) W ; anmomhous i) Ex. 46 1 I\~
16 |-O- 2-Melhoxyphenyl [NESULF 0.24 (xtM) | F; K? Ex. S0 + 1
17 -0- 2-Methoxyphenyl | NAPHT 0.35 (KTM) | NS; 115-117 Ex. S50 ¢+ D

Melhod

M1

M1

Mo

M1

M 2.1,

N9}

M Z.

Mo

M1
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Continuation of Table 1
Ex. |-X-(A) -A B2) n |Rp/ solvent?) SaltC)/Helting prepared |Helhiod
point(%c) from?’

18 -0- 2-Methoxyphenyl TDIAZ 4 0.38 (KDM) |Cl; amorphous Ex. 50 E M1

19 -0- (2-Carbamoyl) - SACCH 4q 0.75 (AE) NDS; )220 Ex. 53 A M1
phenyl

20 -0- (2-Methoxy-6- SACCH q 0,38 (KTM) |[NS; lCS(dec.) Ex. 47 A M1
cyano)phenyl

21 -0- (1-Cyano)-naphth-| SACCH 4 0.59 (KDM) (F; 132-134 Ex.54 A M1
2-yl

22 -0- (2-Carbamoyl) - SACCH 4q 0.44 (KDM) |NS; >167 Ex. 56 A M1

naphth-1-yl (sintering)

23 -0- Naphth-1-yl SACCH 4 0.50 (KDM) |NS; 209-215 Ex.S7 A M1

24 -0- Naphth-2-yl SACCH 4 0.53 (KDM) |OX; 142-149 Ex.58 A M1

25 -0CH,-| Naphth-1-yl SACCH q 0.35 (KDM) |OX;amorphous Ex.59 + A Mo

26 -OCH,-| Naphth-2-yl SACCH 4 0.4 (KDM) |[NS; 138 Ex. 60 A Mo

27 -OCHZ- 2-Fluorphenyl SACCH q 0.23 (KTHM) |NS; 143-148 Ex.61 A M1

28 -0- (1-Methyl)indol- SACCH 4q 0.44 (KDM) |NS;)162( dec.)| Ex.62 A M1
4-yl
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Continuation of Table 1
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Ba)

SaltC)/Melting

Method

EX.e -A n |Rf/solvent b) prepared
DOint(oc) fromd)
29 Naphth-1-yl NAPHT | 4 |0.64 (KDM) Cil; 192-193 Ex.57 + D | M
30 4-Methoxyphenyl SACCH 4 10.6 (KDM) NS; 192-196 Ex.63 ¢+ A M
31 5,6,7,8-Tetra- SACCH 4 |0.38 (KDM) NS; 190-192 Ex.64 + A M
hydro-naphth-1-y1

32 Chinolin-2-yl SACCH 4 10.28 (KTM) NDS;200(dec. )| Ex. 65 + A M
33 Isochinolin-1-yl} SACCH 4 |0.63 (KDM) NDS;180(dec. /| Ex. 66 + A M
34 Naphth-1-yl PYRR 1 [0.75 (KTM) Cl; 138-140 i)
35 2-Methicxyphenyl SACCH 3 [0-44 (KTM) NS: ab 225 Ex. S50 + K| M
36 2-Methoxyphenyl OMS 2 10.24 (KTM) NS; :gsfi6; Ex. 50 + Lj{ M :
37 2-Methoxyphenyl DES é 0.30 (KTM) NS; 145-150 Ex. 50 + M| M
ag™) 2-Methoxyphenyl | saccH | a4 |o.s0 (kpbM) F; 70-73 Ex. 67 + Al H
39 2-Methoxyphenyl BITZ 4 10.44 (KDM) NS; 150-156 E;. 50 + Ny M
40 2-Methoxyphenyl SANTH 2 (0.36 (KTE) NS; 168-170 Ex. SO + O M

9

?

v
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. Continuation of Table 1
>
f N
b [V
©
N ,
) Ex. o | -X-(A) -A Ba) n |Rg/ Solvent ) |satt® /Melting prepared |Melhad
ﬂ ' point (0., fromd)
1 a1 -0- 2-Methoxyphenyl | SIND 2 [0.46 (KTE) F; 156-158 Ex. S0 + P| M 3
4
i 42 -0- 2-Methoxyphenyl PHEN 4 {0.31 (KDM) Cl; 169-170 Ex. 50 + R{ M 1
oo
G _ a3 -0- 2-Methexyphenyl | DBTH 4 {0.48 (KDM) |NS; 182-186 ‘| Ex. 50 ¢+ s| M 1
f>i_, !
> 44 -0- 2-(Prop-2-enyi- SACCH 4 ]0.46 (KDM) NS; 138-142 Ex. 68 + Al M I
N oxy)phenyl
)
i 45 -0- 2-Methoxyphenyl DMUR 3 [0.35 (KDM) NDS;199( dec. )| Ex. 50 + T{ M !
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Starting compound

—

Example 46

3-(2-Methoxyphenoxy)methyl-pyrrolidine

[:| OCHj

H

5.0 g of 10 % palladium on activated carbon were
added to a solution of 5.0 g (17 mmol) of 1-benzyl-3-(2-
methoxyphenoxy)methyl-pyrrolidine anc 10.6 g (0.17 mol)
of ammonium formate in 300 mlL of methanol and the mixture
was heated to reflux for 1 hour. After cooling, the solu-
tion was separated from the catalyst by filtration and the
filtrate was freed from solvent in vacuo. The residue was
rendered basic using 1N NaOH and the mixture was extracted
using ether. After drying and evaporating, 1.5 g (43 %)
of the title compound were obtained as an oil.

Rf = 0.35 (dichloromethane/methanol 20:1; alumina plates)
(cf. DE-A 2,315,092)

Example 47

3-(2-Cyano-é6-methoxy)phenoxy-pyrrolidine hydrochloride

OCH4 i

J ] s

H

14.8 mlL (59.4 mmol) of 4 M hydrogen chloride in
anhydrous dioxane were added at 0°C to 6.3 g (19.8 mmol)
of 1-tert.butoxycarbonyl-3-(2-cyano-6-methoxy-phenoxy)-
pyrrolidine. After 2 hours at room temperature, 7.4 mlL of
4 M hydrogen chloride in dioxane were again added. After
a further 2 hours, the mixture was concentrated. The resi-
due was triturated with toluene and allowed to crystallize j

AT

overnight under taluere. In this manner, 4.2 (83 %) of
Light reddish crystals were obtained.
Le A 25 921
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Melting point:

132°C (from 98°c: sintering)

R¢ = 0.14 (dichloromethane/methanol 10:1, silica plates)

[free basel

Examples 48 to 68

Examples 48 to 68 are summarized

in Tablz 2; they

are obtained analogously to Example 46 and 47.

Legend to Table 2

a) TLC system:

tluent:

silica gel plates

TET = toluene/ethanol/triethylamine 5:3:1
DM = dichloromethane/methanol 10:1

b) salts:

CL = hydrochloride; F = free base

c) preparation from Ex.

72 using trifluorovacetic acid

at 0°c/45 min and subsequent release of the base with

alkali.

TH-NMR (cDCL3): 6= 2.0 - 2.3 (m, about 4H, also con-
tains signal from -NH and traces of water); 2.9 - 3.3 (m,
4H); 4.9 (m, 1H); 6.85 - 7.1 (m, 2H); 7.45 - 7.6 (m, 2H).

d) sintering from 98°¢

e) from Ex. 52

f) reacted further as a crude product to give Ex-
ample 9

g) amorphous, hygroscopic solid

TH-NMR (cD30D):

h) dihydrochloride;

give Example 28.

i) 3 equivalents of HCL
dihydrochloride,
H-NMR (CD30D): 6 = 2.5 (mc, 2H); 3.55 (mc, 2H); 3.75

1

§

=2.0 - 2.5 (m, 2H); 3.4 - 3.8 (m,
4H); 5.15 (m, 1H); 7.5 - 8.3 (m, 6H).

directly reacted further to

in dioxane employed;

amorphous, hygroscopic

(mc, 2H); 5.9 (m, 1H); 7.4 (d, 1H); 7.6 (m,

(m, 3H); 8.6 (d,

1H).

1H),; 7.8 - 8.1

k) S(+)-enantiomer; ago (hydrochloride) + 22.6 (c=

1; CH3O0H)

Le A 25 921
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: Table 2: Compounds of the general fermula (II)
>
N
w
0
n
— ' X-A
L?,J
H
Ex. -X-(A) -A R/ solvent a) Saltb)/nelting prepared
point.o from
1
g 48 -0- Phenyl [cf. DE 19 64 5111
! 49 -OCH,- Phenyl- 0-41 (TET) Cl; Syrup Ex.. 71
S0 -0- 2-Methoxyphenyl [cf. US 430 60 651
51 -0- 3-Methoxyphenyl [cf. DE 19 64 5111
52 -0- 2-Cyanophenyl 0.35 (TET) F; Syrup®’) Ex. 72
53 -0-0) 2-Carbamoylphenyl [cf- DE 19 64 510)
S4 -0- (1-Cyano)naphth- 0-11 (DM) Cl; 204-208 Ex. 70
2-yl
SS -0- 2-Methoxyphenyl ) - Ex. 74
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N Continuation of Table 2
>
o )
w
Ex. -X-(A) -A Re/ sotvent ® |sattP? /metting| prepared
~ point(®cy from
56 -0- (2-Carbamoyl) - (0.1 (TET) Cl; yg) Ex. 75
naphth-1-yl
57 -0- |Naphth-1-yl 0.42 (TET) Cl; 223-226 Ex. 77
58 -0- |Naphth-2-yl 0.5 (TET) Cl; 168-170 Ex. 78
59 -0CH3,- |Naphth-1-yl 0.25 (TET) Cl; 117-124 Ex. 69
' 60 -0CH,- [Naphth-2-yl 0.28 (TET) C1; 128-130 Ex. 79
w
, 61 ' |-0CH,-|2-Fluorphenyl 0.5 (TET) Cl; Syrup Ex. 80
62 -0- [(1-Methy1)- (0.1 (TET) C1; Syruph) Ex. 81
indol-4-yl
63 -0- 4-Methoxyphenyl {compare J. Med. Chem., 12, 435 (1969)]
64 -0- 15,6,7,8-Tetra- | 0.52 (TET) Cl; 196-200 Ex. 83
hydro-naphth-
1-yl
o -0- Cuinolin-2-yl 0.42 (TET) i) Ex. 84
: 66 -0- Isogquinolin-1- | 0.38 (TET) c1; foam Ex. 85
, vi
67K) | -0- |2-Melhoxyphenyl]| 0.22 (TET) Cl; 145-147 Ex. 86
68 -0- 2-(Prop-2-en-1- 0.2 (TET) Cl; Syrup Ex. g7
yl-oxy)phenyl

. A
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Example 69

1-tert.Butoxycarbonyl=-3-(1-naphthyl)methoxy-pyrrolidine

.
E;;]
COOC(CH3) 3

1.27 g of an 80% strength suspension of sodium hyd-
ride in paraffin (44 mmol) were added in small portions at
0°C to a solution of 7.49 g (40 mmol) of 1-tert.butoxy-
in 40 ml of dry dimethyl
7.77 g (44 mmol) of 1-chloromethyl-naphthalene

After 3 hours at

carbonyl-3-hydroxy-pyrrolidine
sulpheoxide.
were subsequently slowly added dropwise.
room temperature, the mixture was poured into 200 mlL of
saturated ammonium chloride solution, extractesd a number
of times using ether, dried (MgS04) and concentrated.
Flash chromatography (petroleum ether-toluene, then tolu-
ene-ethyl acetate gradients) gave 10.5 g of the title com-
pound (76%) as a yellowish oil.

Rf¢ = 0.46 (toluene-ethyl acetate 3:1)

Example 70

1-tert.Butoxycarbonyl-3-L(1-cyano)-2-naphthyloxylpyrroli-

wade

COOC(CH3) 5

dine

7.66 g (44 mmol) of diethyl azodicarboxylate in
20 ml of dry tetrahydrofuran wer. added dropwise at 0% to
a solution of 6.2 g (37 mmol) of 1-cyanc-2-hydroxy-naph-
thalene, 8.2 g (44 mmol) of 1-tert.butoxycarbonyl-3-
hydroxy-pyrrolidine and 11.5 g (44 mmol) of triphenylphos-
After 2 hours at '&
room temperature, the mixture was concentrated and the '

phine in 100 ml of dry tetrahydrofuran.

residue was purified twice by flash chromatography .k‘
Le A 25 921
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(toluene-ethyl acetate gradient). 7.3 g of a reddish oil,
which was brought to crystallization by trituration with
ether, were obtained.

Yield: 4.7 g (40 %)

Melting point: 145-148°C

Rf = 0.33 (toluene/ethyl acetate 3:1, silica gel plates)
Examples 71 to 87

Examples 71 to 87 are summarized in Table 3; they
are obtained anaLogousty to Examples 69/70.
Ltegend to Table 3

a) Abbreviations used:

BN = phenylmethyl

BOC = tert.butoxycarbonyl
b) Unless stated otherwise, the products occurred as
oils.
Abbreviations used for the TLC systems: silica gel plates,
eluent TE 31

toluene/ethyl acetate 3:1

TE 11 = toluene/ethyl acetate 1:1
TM 41 = toluene/methanol 4:1
c) Abbreviations used:

X = 1-tert.butoxycarbonyl-3-hydroxy-pyrrolidine
tobtained by reaction of 3-hydroxypyrrolidine with di-

tert.butyl pyrocarbonate in tetrahydrofuran/methanol 5:1) _ i
A has the meaning indicated in column "A"

d) (-)-Enantiomer; 20 = -6.8 (CH30H; c = 0.93)

e) (-)-1-Benzyl-3-hydroxy-pyrrolidine

[J. Med. Chem. 29, 2504 (1986)1.

f) Reaction of Example 76 with ammenia (gaseous) in

ethanol at 0°C to room temperature.

g) Still contains unreacted 2-naphthol; further reac-
ted as a mixture.

h) Reaction of Example 82 with dimethyl sulphate and
sodium hydride in dimethylformamide at G°C—+ room tempera-

ture. . :&
.zﬂ.';

i) Metting point 160-162°¢C
k) Silica gel plates; eluent = ethyl acetate; Coy
Le A 25 921 b
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MS (m/e) = 314, 257, 241, 169

L) Carried out in THF/acetonitrile 1:2.5 at 40° to
50°¢c
m) S(+)-enantiomer; ago=+32.4 (c=1; CHzO0H)
n) R(-)-1-tert.-butoxycarbonyl=-3-hydroxy-pyrrolidine
C ago = =25.4 (c=1; CH30H)], Heterocycles 1987, 2247;
i
Le A 25 921
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Table 3:

Compounds of the general
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s - - A

Ex. ‘X'(A) -A

71 -0CH ;- Phenyl

72 -0- 2-Cyanophenyl

73 -0- (2-Methoxy-6-cysno) -
plhienyl

d)

74 -0- 2-Methoxyphenyl

75 -0- (2-Carbamoyl)-naphth-
1-yl

76 -0- (2-Phenoxycarbonyl)-
naphth-1-yl

77 -0- Naphilin-1-yl

78 -0- Naphth-2-yl

79 -0CH,- Naphth-2-yl

i

formula (IV)

Prepared
from

o.: oo; .o. :o. -nn'a
__iJ/x-A
LT'
PG
PGa) Rp/Soulvent b)
BocC 0.49 (Tl 31)
BOC 0,27 (T 31)
BOC 0.42 (TE 31)
BN 0.38 (TE 11)
BOC 0.3 (M 41)
BOC 0.46 (TE 31)
BOC 0.63 (TE 31)
BOC 0.69) (TE 31)
BOC 0.43 (TE 31)

X A-Chi B
X ¢ A-0U

X ¢ A-0UH

el a-on

Ex. %6 + Nily 0

X + A-0H

A-0N
X + A-OH

X + A CH,CI
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Continuation of Table 3

Ex. -X-(A) -A pPG2) Re/Solvent L) Prepared
from
80 -0CH, - 2-Fluorphenyl BOC 0.48 (TE 31) X + A-Cl,Br
41 -0- (1-Methyl)indol-4-yl BOC 0.48 (TE 31) Ex. 82 )
(CH4) 5,50,
82 -o- Indol-4-yl BOC 0.42 (TE 301 x + A-on
83 -0- 95,6,7,8-Tetrahydro- BOC 0.58 (TE 31) X ¢+ A-0H
naphth-1-yl
84 -0- Quinolin-2-y} BOC 0.87%) X ¢ A-Oll
85 -0- Isoguinolin-1-yl BOC 0.58 (THM 41) X 1 A-0l 1)
ae™)| -o- 2-Methoxyphenyl BOC 0.49 (TE 31) n) + A-Ol
87 -0- 2-(Prop-2-en-{-yloxy)- Boc 0.52 (TE 31) X ¢+ A-Qil
phenyl




Use Example
Example 69
Affinity for the 5-HTq1 receptor

The high affinity of the compound according to the
invention for 5-hydroxytryptamine receptors of the subtype
1 is represented by way of example in Table 4. The values
indicated are data which have been determined from receptor
binding studies using calf hippocampus membrane prepara-
tions. For this purpose, 3H—serotonin was used as a
radioactively labelled Ligand.

Table 4
Compound from

Example No. Ki (nmol/L)

19

2
9
1
10 6
7
23 0

LeA 25 921

Comparison: ¢

In DE-A 1,964,511 pyrrolidines with
A equal to o-methoxy-phenyl,
X equal to oxygen,
B equal to 2-propyl and
n equal to O
were described.
This compound has a Ki value of 1.0 umol/L.

A

"f
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The claims defining the invention are as follows:

1. 1,3-Disubstituted pyrrolidines of the general formula

X-A
)
N
wherein (CHz)B
A - denotes phenyl or hetaryl, or phenyl fused with
aromatic, or with saturated or unsaturated cyclic
or heterocyclic hydrocarbons, or A denotes
hetaryl fused with aromatic hydrocarbons, wherein
radical A can be unsubstituted or substituted,
X - denotes —O—CHZ—, —CH2—0— or -0-,
and
B - denotes cyano or a group of the formula
-coor', -so,NR’R%, -so R*, -NR°R®
or —CEC—CHZ—NRSR6
where
Rl - stands for hydrogen, alkyl, cycloalkyl, alkenyl,
aryl or aralkyl,
R2 and R3 are identical or different and
- stand for hydrogen, alkyl, cycloalkyl, aryl or
aralkyl, where the aryl radicals can be
substituted by halogen, alkoxy or alkoxy-carbonyl,
R4 - stands for alkyl, cycloalkyl, aryl or aralkyl,

where the aryl radicals can be monosubstituted,
disubstituted or trisubstituted by identical or
different halogen, cyano, alkyl, alkoxy,

trifluoromethyl or trifluoromethoxy, or

- for a group of the formula

- 58 -
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wherein RA' denotes hydrogen or alkyl,
stands for a number 0, 1 or 2,

R6 are identical or different and

stand for hydrogen, alkyl, cycloalkyl, aryl
or aralkyl, where the aryl radicals can be
substituted by halogen, cyano, alkyl, alk-
oxy or trifluoromethyl, or

stand for a group of the formula

-COR7 or —SOzRB,

denotes hydrogen or

a group NHR9 or

alkyl, cycloalkyl or alkoxy, or

aryl, aryloxy, aralkyl, aralkoxy or hetero-
aryl, where the radicals mentioned can be
monosubstituted, disubstituted or trisubsti-
tuted by identical or different alkyl, alk-
oxy, alkylthio, halogen, cyano, trifluoro-
methyl, trifluoromethoxy, trifluoromethyl~-
thio, amino, alkylamino or dialkylamino,
denotes cycloalkyl or

alkyl which can be substituted by cyano,
halogen, alkoxy or alkoxycarbonyl, or

aryl, aralkyl or heteroaryl, where the radi-
cals mentioned can be monosubstituted, di-
substituted or trisubstituted by identical
or different alkyl, alkoxy, alkylthio, halo-
gen, cyano, trifluoromethyl, trifluorometh-
oxy, trifluoromethylthio, nitro, amino,
alkylamino or dialkylamino, or

2,3

denotes a group NR®R”, where R2

and R3

have the abovementioned meaning and

denotes hydrogen or

cycloalkyl or

optionally substituted alkyl or

aryl, aralky! or heteroaryl, where the aryl

- 5§59 -~



radicals can be monosubstituted, disubsti-
tuted or trisubstituted by identical or
different alkyl, alkoxy, alkylthio, halo-
gen, cyano, trifluoromethyl, trifluorometh-
oxy, trifluoromethylthio, nitro, amino,
alkylamino or dialkylamino,

or where

R° 6

and R, together with the nitrogen atom,

form a ring from the series comprising

(cnz)

(H ég::zl=0

2 P

}E—N\ O’Ii:fl§0 O;lfxfi§o

0

02 —

/S (CH,) (CH,) CgHe
B0 e pon o

)—‘N\l ) » ’ )

0 R | | |

O Ozs\(CHz)

0
I R . ! ) ’
0,8 (H,C 7
- 2 N—(CH.) LA INQ
. |, o 2’p
R3 R?
|
i
CLe A 25 921 (S

“ -
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wherein
p - denotes a number 0, 1 and 2,
Rl, R2 and R3 have the abovementioned meaning,

n -~ denotes a number from 1 to 10 and their salts.

2. 1,3-Disubstituted pyrrolidines of the general formula
(I) according to Claim 1,

where

and in the
present as

A stands for phenyl or a monocyclic five- or six-
membered hetaryl radical, or phenyl fused with
one to three aromatic (C5 to C8) hydro-

carbons, or with saturated or unsaturated cyclic
(C5 to CB) hydrocarbons, or with five- or

six- membered heterocycles having one or two
nitrogen and/or oxygen and/or sulfur atoms, or A
stands for five- or six- membered hetaryl fused
with one to three aromatic (C5 to CB) hydro-
carbons, wherein radical A can be unsubstituted
or substituted by lower alkyl, lower alkoxy,
1ower alkoxycarbonyl, Inwer alkenyloxy, acyloxy,
benzoyloxy, cyano, ph#ayl, benzyl, fluorine,
chlorine, bromine, trifluoromethyl, trifluoro-
methoxy, difluoromethoxy or radical of the
formula -CO-NYZ, —NH—SOZ—Y’, —SOz—NYZ or
-NH-CO-Y,

Y and 2 are identical or different and stand for
hydrogen or alkyl (Cl to C6), and Y' stands

for alkyl (Cl to C6) or aryl,

case of nitrogen heterocycles is optionally

the N-oxide,

stands for —Chz—o-, -O—CHZ— or -0-,

- 61 -
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<
.
: m stands for a number O,
13

and

stands for cyano or a group of the formula

-coor’, . -50,NR2R3, -s0,R%,

NRIR® or -CczC-CH2-NROR®, where

stands for hydrogen, alkyl (Cq to Cq1),
cycloalkyl (Cs to Cg), alkenyl (Cz2 to Cq2),
aryl (Cg to Cq2) or aralkyl (Cy to Cq7),

R3 are identical or different and

stands for hydrogen, alkyl (C4q4 to C4p),
cycloalkyl (Cs to Cg), aryl (Cg to Cqp)
or aralkyl (Cy to Cq4), where the aryl
radicals can be substituted by halogen,
alkoxy or alkoxycarbonyl (Cq-Cq),

stands for alkyl (Cq to Cq2), cycloalkyl
(Cs to Cg), aryl (Cg to Cq2) or aral-
kyl (C7 to Cq4), where the aryl radicals
can be monosubstituted, disubstituted or
trisubstituted by

halogen, cyano, alkyl (Cq to Cg), alkoxy

identical or different

(Cq to Cg), trifluoromethyl or tri-

fluoromethoxy, or 4

for a group of the formula

wherein R"

denotes hydrogen or alkyl (C4q-
Cg) or

1 or 2,

R6 are identical or different and

stand for hydrogen, alkyl (Cq to Cq2),
cycloalkyl (Cs to Cg), aryl (Cg to Cq2)

or aralkyl (C7 to Cq4), where the aryl
radicals can be substituted by halogen,
cyano, alkyl (Cq to Cg), alkoxy (Cq to

Cg) or trifluoromethyl, or

stands for a group of the formula

-cor’ or -s0,R8
denotes hydrogen or

wherein ‘

st
e
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- denotes a group NR

= a group NHR9 or

- alkyl (Cq to Cqq), cycloalkyl (Cs5 to
Cg) or atkoxy (Cq to Cq2), or

- aryl (Cg to Cq2), aryloxy (Cg to Cq2),
aralkyl (C7 to Cq4), aralkoxy (Cg to Cqyz)
or heteroaryl (five- or six-membered ring
having one or two oxygen and/or nitrogen
and/or sulphur atoms),
where the radicals mentioned can be mono-
substituted, disubstituted or trisubstituted
by identical or different alkyl (Cq to Cg),
alkoxy (Cq to Cg), alkylthio (Cq to Cg),
halogen, cyanoc, trifluoromethyl, trifluoro-
methoxy, trifluoromethylthio, amino, alkyl-
(Cq to Cgl-amino or dialkyl-(Cq to Cg)-

amino,

- denotes cycloalkyl (Cs to Cg), or
- alkyl (Cq to Cqp2) which can be substi-

tuted by cyano, halogen, alkoxy (Cq to Cq2)
or alkoxy-(Cq to Cqp)-carbonyl or

- aryl (Cg to Cq2), aralkyl (C7 to C1q4)

or heteroaryl (five- or six-membered ring
having one or two oxygen and/or nitrogen
and/or sulphur atoms), where the radicals
menti loned can be monosubstituted, disubsti-
tuted or trisubstituted by identical or
different alkyl (Cq to Cg), alkoxy (Cq

to Cg), alkylthio (Cq to Cg), halogen,
cyano, trifluoromethyl, trifluoromethoxy,
trifluoromethylthio, nitro, amino, alkyl-
(Cq1 to Cgl-amino or dialkyl-(Cq to Cg)-
amino or |
2R3, wherein
RZ

and

and R3 have the abovementioned meaning
- denotes hydrogen, or
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- cycloalkyl (Cs to Cg), or

- optionally substituted alkyl (Cq to Cqp),
or

- aryl (Cg to Cq2), aralkyl (C7 to C1qy4)
or heteroaryl (five- or six-membered ring
having one or two oxygen and/or nitrogen
and/or sulphur atoms), where the aryl radi-
cals can be monosubstituted, disubstituted
or trisubstituted by identical or different
alkyl (Cq to Cg), alkoxy (Cq to Cg),

o~ alkylthio (Cq to Cg), halogen, cyano,
N trifluoromethyl, trifluoromethoxy, trifluoro-
E.f:’ methylthio, nitro, amino, alkyl-(Cq to
o Cg)-amino or dialkyl-(Cq ton Cgl)-amino,
ee 0, or where
:»,: RS and Ré, together with the nitrogen atom,
° ¢ form a ring from the series comprising
0:::°: ' H (C"IZ)
Tl Ojnl ﬁ
DQO.( \
O ! I \O bl \:'
0
.&(': /SO -N. -
‘.‘\“‘{ -N 2 %
. t
e
O ) o | »  025N(CHs)
p
0]
N-R!?

= N 5 ? )-_N\l ) N’ko ) NJ ’ -

l, | 0 R | | :

R R? ﬁ

Le A 25 921

- 64 =

T




0433e/VMJ

¢
T » ozs\ ) (HZC) ]

’
A—(CHp) RSN S0,
SN G
’ l°2 or }{J'
N—S0,
wherein
P - denotes a number of 0, 1 or 2,
Rl, R2 and R3 have the abovementioned meaning,
n - denotes a number from 1 to 10 and their salts.

3. 1,3-Disubstituted pyrrolidines according to Claims 1 and
2,
wherein
A stands for phenyl, or a monocyclic five- or six-
membered hetaryl radical which contains one or two
nitrogen and/or oxygen and/or sulfur atoms, or phenyl
fused with one to three aromatic (C5 to C8)
hydrocarbons, or with saturated or unsaturated cyclic
(C5 to C8) hydrocarbons, or with five- or six-
membered heterocycles having one or two nitrogen and/or
oxygen and/or sulfur atoms, or A stands for a monocyclic
five- or six- membered hetaryl radical which contains
one or two nitrogen and/or oxygen and/or sulfur atoms
fused with one to three aromatic (C5 to C8)
hydrocarbons, wherein radical A can be unsubstituted .'r
monosubstituted or disubstituted by lower alkyl, lower
alkoxy, lower alkoxycarbonyl, lower alkenyloxy, acyloxy,
benzoyloxy, cyano, phenyl, benzyl, fluorine, chlorine,
bromine, trifluoromethyl, trifluoromethoxy, difluoro-
methoxy or a radical of the formula -CO-NYZ,
—NH-SOZY', —SOZ-NYZ or NH-Y, where
Y and Z are identical or different and stand for
hydrogen or alkyl (C1 to CG) and
Y' stands for alkyl (Cl to CG) or aryl, :
and in the case of the nitrogen heterocycles is optionally &
present as the N-oxide, -

I
i

Sl

R

e AR
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X - stands for -CH2-0-, -0-CHp- or -0-,

- stands for cyano or a group of the formula
-COo0R', - S02NR2R7,
-s0R%, NROR® or -czc-cHp-NRORS,
where

R1 ~ stands for hydrogen, lower alkyl or phenyl,
and R3 are identical or different and
- stand for hydrogen, lower alkyl or phenyl

which, in turn, can be substituted by fluor-

o200 8300 %0 ®000 0O
o

na
L]
~ L]

-~

Ar
- "

e
na
"nea

ARAA DA anAm

LX)
~
-

4
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ine, chlorine, bromine, lLower alkoxy or
lower alkoxycarbonyl,

stands for lower alkyl, or

for phenyl which can be monosubs:ituted or
disubstituted by identical or different

fluorine, chlorine, bromine, Llower alkyl

—

for a group of the formula -N\T’
: |

or lower alkoxy, or .

\

wherein R“'

stands for a number 0, 1 or 2,
R6 are identical or different and

stand for hydrogen, lower alkyl, phenyl or

benzyl, where the phenyl radical can be sub-

stituted by fluorine, chlorine, bromine,
lower alkyl, Lower alkoxy or trifluoro-
methyl, or

stands for a group of the formula

-COR7 or -SOst,

wherein

denotes hydrogen, or

denotes a group NHR9, or

denotes lower alkyl or lLower alkoxy, or
phenyl, benzyl, benzyloxy, thienyl, furyl,
pyridyl, pyrimidyl, quinolyl, isoquinolyl,
benzothiazolyl, benzoxazolyl, thiazolyl,

- 66 -
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and

oxazolyl, isoxazolyl or isothiazolyl option-
ally substituted by lower alkyl, Lower alk-
oxy, fluorine, chlorine, bromine, trifluoro-
methyl, dimethylamino or diethylamino,
denotes cyclopropyl, cyclopentyl, cyclo-
hexyl, or

lower alkyl which is optionally substituted
by cyano, fluorine, chlorine, bromine, tri-
fluoromethyl or Lower alkoxycarbonyl, or
denotes phenyl, naphthyl, benzyl, thienyl,
furyl, pyrimidyl, pyridyl, quinolyl, iso-
quinolyl, benzothiazolyl, benzoxazolyl,
thiazolyl, oxazolyl, isoxazolyl or isothi-
azolyl optionally substituted by Lower alkyl,
lower alkoxy, fluorine, chlorine, bromine,
nitro, trifluoromethyl, dimethylamino or
d;ethytamino, or a group NRZRS, where

R

and

and R3 have the abovementioned meaning,

denotes lower alkyl which is optionally sub-
stituted by cyano, fluorine, chlorine or
bromine, or

ik
W
W

denotes phenyl, benzyl, thienyl, furyl,
pyridyl, pyrimidyl, quinolyl, isoquinolyl,
benzothiazolyl, benzoxazolyl, thiazolyl,
oxazolyl, isoxazolyl or isothiazolyl option-
ally substituted hy Lower alkyl, lLower alk-
oxy, fluorine, zhlorine, bromine, trifluoro-
methyl, dimethyl 8siffio or diethylamino.

R6, together with che nitrogen atom,

form a ring from the series comprising




7
(H,C)
2
)‘E—N‘ s N. , O;l s
]
0 !
0]
o) - -
5% N
e
O ) o | ) \(CHZ) )

0 05
\N/S
| N-R? (H g
2C)p s (HyC)
B T”go ' 1 al
N-SO
R3 Rz U , 2

OO ((CHZ) (cuz

» ' ? H

02

\N-S (CHZ)p
or N/i§p

r!
wherein
p - denotes a number 0, 1 or 2,
R1, R2 and R3 have the abovementioned meaning,
and
n - denotes a number from 1 to 8
and their salts.
Le A 25 921
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Process for the preparation of 1,3-disubstituted

pyrrolidines of the general formula

-A
J o

wherein

(CHp),-B
A - denotes phenyl or hetaryl, or phenyl fused with
aromatic, or with saturated or unsaturated cyclic
or heterocyclic hydrocarbons, or A denotes
hetaryl fused with aromatic hydrocarbons, wherein
radical A can be unsubstituted or substituted,
X - denotes -O-CHZ—, -CHz—O- or -0-,
and
B - denotes cyano or a group of the formula
-coor!, -so,nr’r®, -so r?, -nr°RS’
 or -C=C-CH,-NR’R®
where
Rl - stands for hydrogen, alkyl, cycloalkyl, alkenyl,
aryl or aralkyl,
R2 and R3 are identical or different and
- stand for hydrogen, alkyl, cycloalkyl, aryl or *
aralkyl, where the aryl radicals can be
4 substituted by halogen, alkoxy or alkoxycarbonyl,

R - stands for alkyl, cycloalkyl, aryl or aralkyl,
where the aryl radicals can be monosubstituted by
identical or different halogen, cyano, alkyl,
alkoxy, trifluoromethyl or trifluoromethoxy, or

4

R
for a group of the formula [
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4,

wherein R denotes hydrogen or alkyl,

stands for a number 0, 1 or 2,

R6 are identical or different and

stand for hydrogen, alkyl, cycloalkyl, aryl
or aralkyl, where the aryl radical can be
substituted by halogen, cyano, alkyl, alk-
oxy or trifluoromethyl, or

stand for a group of the formula

-cor’ or -sosRE,

denotes hydrogen or

a group NHR9 or

alkyl, cycloalkyl or alkoxy, or

aryl, aryloxy, aralkyl, aralkoxy or hetero-
aryl, where the radicals mentioned can be
monosubstituted, disubstituted or trisubsti-
tuted by identical or different alkyl, alk-
oxy, alkylthio, halogen, cyano, trifluoro-
methyl, trifluoromethoxy, trifluoromethyl-
thio, amino, alkylamino or dialkylamino,
denotes cycloalkyl or

alkyl which can be substituted by cyano,
halogen, alkoxy or alkoxycarbonyl, or

aryl, aralkyl or heteroaryl, where the radi-
cals mentioned can be monosubstituted, di-
substituted or trisubstituted by identical
or different alkyl, alkoxy, alkylthio, halo-
gen, cyano, trifluoromethyl, trifluorometh-
oxy, trifluoromethylthio, nitro, amino,
alkylamino or dialkylamino, or

2,3

denotes a group NR™R 2

and R3

have the abovementioned meaning and

, where R

denotes hydrogen or

cycloalkyl or

optionally substituted alkyl or

aryl, aralkyl or heteroaryl, where the aryl

- 70 -



radicals can be monosubstituted, disubsti-
tuted or trisubstituted by identical or
different alkyl, alkoxy, alkylthio, halo-
gen, cyano, trifluoromethyl, trifluorometh-
oxy, trifluoromethylthio, nitro, amino,
alkylamino or dialkylamino,

or where

RS and R

form a ring from the series comprising

6, together with the nitrogen atom,

<cn2)

L ;i

.:::'1 3
[ -
0,EN(CH,) 4
/ 2 2 N
°:u“§ o
e
_ I o 25, (HzC)
R3 RZ .
N Ne e T
’ T/SOZ or NfJ ’ 'g
50, ~N—s0, ! =
Le A 25 921
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wherein

P - denotes a number 0, 1 or 2,
1 2

R, R

n - denotes a number from 1 to 10

and R3 have the abovementioned meaning,

and their salts,
characterized in that

3-substituted pyrrolidines of the general formula (II)

~A
(11)
N

H

in which
A and X have the abovementioned meaning,
or their salts
are reacted in a first step with alkyl derivatives of the

general formula (III)

R-(CH2),-B" (111)
wherein
n - has the abovementioned meaning,
8' corresponds to the range of meaning of B, &

5 and R6 do not stand

simultaneously for hydrogen or simultaneously

where, however, R

for hydrogen and alkyl or aryl,

R - stands for chlorine, bromine, iodine, methyl-
sulphonyloxy, phenylsulphonyloxy, tolyl-
sulphonyloxy, trifluoroacetoxy or trifluoro-
methylsulphonyloxy,

in inert solvents, if appropriate in the presence of

bases,

then, if desired, functional groups are converted into other

functional groups by reduction, oxidation, hydrolysis or ' i&

reaction with electrophiles or nucleophilic reagents and ‘

then, in the case of the preparation of the salts, if desi-

red, the products are reacted with the corresponding acid. :

Le A 25 921 ‘g
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5. Process according to Claim 4, characterized in that the
reaction is carried out in the temperature range from -20°C
to +150°C.

6. Process for the preparation of 1,3-disubstituted
pyrrolidines of the general formula

[;;]/X-A
(I)

(CH,)5-CN

wherein
A - denotes phenyl or hetaryl, or phenyl fused with
aromatic, or with saturated or unsaturated cyclic
or heterocyclic hydrocarbons, or A denotes
hetaryl fused with aromatic hydrocarbons, wherein
radical A can be unsubstituted or substituted,
X - denotes —O—CHZ, —CHZ-O— or -0-,
characterized in that 3 substituted pyrrolidines of the

general formula (II)
:N:

y (I1)

wherein

A and X have the abovementioned meaning and B stands for

cyano or for a group of the formula -SO NRZR3 or

2
SOmR4, wherein Rz, R3, R4 and m have the
meaning given in Claim 1,

or their salts,

are reacted with acrylonitrile or a group of the formula

CH2=CH—SOZNR2R3 or CHZ—CH=SOmR4, wherein Rz,

R3, R4 and m have the abovementioned meaning, in the
presence of catalysts.

7. Process according to Claim 6, characterized in that the
reaction is carried out in the temperature range from +50°C

to +150°C. &
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8. Medicaments, containing 1,3-disubstituted pyrrolidines
according to any one of claims 1 - 3 and a pharamceutically
acceptable carrier, diluent or excipient.

9. Medicaments according to claim 8, containing 0.5 to 90%
by weight of 1,3-disubstituted pyrrolidines, relative to the
total mixture.

10. A method for the treatment of a condition of the
serotoninergic system in a subject which comprises
administering to said subject an effective amount of a 1,3
disubstituted pyrrolidine according to any one of claims 1-3.
11. A method according to claim 10 wherein the condition
involves receptors which have a high affinity for
S5-hydroxytryptamine (5-HT1 type).

12. A method according to claim 10 wherein the said
condition is: a disorder of the central nervous system, or
a cognitive deficit, or responsive to modulation of the
cardiovascular system, or responsive to the regulation of

the cerebral circulation, or the consequence of the

2000 o
°
®

occurrence of cerebral infarcts, or a disease of the

.
o
o0

intestinal tract.

e 13. A method according to claim 10 wherein the said
) condition is: anxiety, or tension and depressive states, or

esom pane ae ssas on

‘ sexual dysfunction or disturbances of sleep, or disturbances
of nutritional absorption or Alzheimers disease, or

~a
-
-
-

~ -

promp Ap Amen

deficiencies in powers of learning and memory, or a

e
-e
-

e

migraine, or the consequences of strokes or cerebral

EX)
-
~

ischaemia.

e
-
-

14. A 1,3-Disubstituted pyrrolidine compound of the general
ety formula shown in claim 1, said compound substantially as
“:: herein described with reference to any one of the
. preparation examples.
15. A medicament substantially as herein described with
reference to the use examples.

DATED this 13th day of February, 1992.
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