
COMMONWEALTH of AUST 
Patents Act 1952

APPLICATION FOR A STANDARD PATENT

I/We

Synthelabo

of

58 rue de la Glaciere, Paris Cedex 13, 75621, France

hereby apply for the grant of a Standard Patent for an invention entitled:

Derivatives of (l-hydroxy-2-piperidylalkyl)-indol-2-ones, 2-quinolinones, 
2-benzo[b]azapinones, benzimidazol-2-ones, and quinazolin-2-ones, their preparation 
and their application in therapeutics

• · · ·• · ·
• · * which is described in the accompanying complete specification.• · ·• · ·• · ·

·* ’’’· Details of basic application(s):-
• · ·

·.·..· Number Convention Country Date
ί’’”* 88.09449 France 12 July 1988

88.16373 France 13 December 1988

The address for service is care of DAVIES & COLLISON, Patent Attorneys, of 1 Little Collins 
.··;·. Street, Melbourne, in the State of Victoria, Commonwealth of Australia.

• · ·
• · ·

’·’··’ DATED this ELEVENTH day of JULY 1989
• Q
• ·
β · · ·

• β · · · · ............... ........................................................

a member of the firm of 
DAVIES & COLLISON for 
and on behalf of the 
applicant(s)

Davies & Collison, Melbourne



COMMONWEALTH OF AUSTRALIA
' PATENTS ACT 1952

declaratBm in support of convention or
NON-CONVENTION APPLICATION FOR A PATENT

In support of the Application made for a patent for an invention
Insert title of invention.

Insert full name(s) and address(es) 
of declarant(s) being the appli- 
cant(s) or personfs) authorized to 
sign on behalf of an applicant 
company.

2-ONES,
2-ONES,

entitled: DERIVATIVES OF (1-HYDR0XY-2-PIPERIDYLALKYL)-INDOL-
2-QUIN0LIN0NES, 2-BENZ0[BlAZAPINONES, BENZIMIDAZOL- 
AN&^QUINAZ0LIN-2-0NES, THEIR PREPARATION AND THEIR 

APPLICATION IN THERAPEUTICS
I, Elizabeth Thouret Lemaitre,
of SYNTHELABO,
of 58, rue de la Glaciere
F-75013
Paris

Cross jut whichever of paragraphs 
1(a) or 1(b) does not apply 

1(a) relates to application made 
by individual(s)
1(b) relates to application made 
by company; insert name of 
applicant company.

France
do solemnly and sincerely declare as follows :—

or (b) 1 am authorized by

SYNTHELABO
• *
Cross out whichever of paragraphs 
2(aJ$r £(b) does not apply

2(a) relates to application made 
Ijy lh*/£sitor(s)
2(b) «elates to application made 
bx CQmpany(s) or person(s) who 
are notrinventor(s); insert full 
name(s) and address(es) of inven*  
fcfrs.·
··* »

β
£>ta|e manner in which applicant(s) 
deriwc title from inventor(s)

the applicant.............. for the patent to make this declaration on ^s^tehalf.

2. fakX^^^<tijK3CJlMhilW«0iMlXXXX.X<>fkteiWRl>t»iKXXXXX

or(b) Jonathan FROST, of 23, Route de Mont jean,
91320 Wissous; Patrick LARDENOIS, of 18, rue 
Varengue, 92340 Bourg La Reine; Jean BERTIN, of 
55, rue d'Estienne d;0rves, 92140 Clamart; 
Alfred SAARMETS, 35Bis, rue du Moulin a Vent, 
94370 Sucy En Brie; and Corinne ROUSSELLE, of 
Le Manoir, Bose Benard Crescy, 27310 Bourg 
Achard;
ALL OF FRANCE RESPECTIVELY

the actual inventor..... w.... of the invention and the facts upon which the applicant............
die

yjyentitled to make the application are as follows : —

The applicant would if a patent were granted on an 
application made by the said inventors, be entitled 
to have the patent assigned to it.

• · · ·
<* ·

Cross out paragraphs 3 and 4 
«for eoB-convention applications. 
rf>r convention applications» 
insert basic country(s) followed 
by date(s) and basic applicant^).

SYNTHELABO
8.A. «ο capital d*  204 977 250 F 

snc. Run -*!«·  Vi
“ 7562 T PARS'- ( 'TP Y '3

R.C.3 C 7." -‘Ο Ώ45

3. The basic application..S........ as defined by Section 141 of the Act made

in... France ..................on the.......... 12 July 1988
by... SYNTHELABO
in ..,..Fr.an.c.e.......................... ................. on the....................13.. . December....19BS...
by.. ..SY.N.THELAB.Q...............
in ... ................. on the.........
by..

4. The basic application.S.....  referred to in paragraph 3 of this Declaration K55X
the first application..& made in a Convention country in respect of the invention the subject 
of the application.

Insert place and date of signature.

Signature of declarant(s) (no 
attestation required)

Note: Init:al all alterations.

Declared at

DAVIES & COLLISON, MELBOURNE and C
I



(12) PATENT ABRIDGMENT (11) Document No. AU-B-38029/89
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 618378

(54) Title
DERIVATIVES OF (1-HYDROXY-2-PIPERIDYLALKYL)-INDOL-2-ONES, 2-QUINOLINONES, 
2-BENZO{B}AZAPINONES, BENZIMIDAZOL-2-ONES, AND QUINAZOLIN-2-ONES, THEIR 
PREPARATION AND THEIR APPLICATION IN THERAPEUTICS

(51)4
International Patent Classification(s)
C07D 401/10 
A61K031/445

A61K031/47 
A61K031/475

A61K 031/55
A61K 031/505

C07D 401/14 
C07D491/107

(21) Application No. : 38029/89 (22) Application Date: 11.07.89

(30) Priority Data

(31) Number (32) Date (33) Country
88 09449 12.07.88 FR FRANCE
88 16373 13.12.88 FR FRANCE

(43) Publication Date : 18.01.90

(44) Publication Date of Accepted Application : 19.12.91 

(71) Applicant(s)
SYNTHELABO 

(72) Inventor(s)
JONATHAN FROST; PATRICK LARDENOIS; JEAN BERTIN; ALFRED SAARMETS; CORINNE 
ROUSSELLE

(74) Attorney or Aoent
DAVIES & COLLISON , 1 Littie Collins Street, MELBOURNE VIC 3000

(56) Prior Art uments
AU 10654/88 C07D 491 /107 211 /48 A61K 31/445
GB 2071094
US 4711899

(57) Claim

thereof, of formula (I):

A compound, in the form of a pure optical isomer

in which:

Z represents a group of formula -CH2-, -C(CH3)2-, 

-CH=CH~, -(CH2)2-, -(CH2)3-, -NH- or-N(CH3)CH2~, in which the 

nitrogen is bonded to the carbonyl group;

RI represents hydrogen or a alkyl group;

R2 represents hydrogen or a methyl group; and

R3 represents:

a phenoxy group which is unsubstituted or substituted by a

.. ./2



(11) AU-B-38029/89
(10)618378

-2-

halogen or a methyl group,

a naphthyloxy group,

a phenylmethyl group substituted by a halogen or a methyl 

group,

an unsubstituted phenylmethyl group when Z does not represent 

a group of formula -CH=CH- or -(CH2)2“,

a bis (4-fluorophenyl)-methyl group,

a phenylmethoxy group which is unsubstituted or substituted 

by a halogen or a methyl group,

a (2-naphthyl)methoxy group,

a phenoxymethyl group which is unsubstituted or substituted 

by a halogen or a methyl group, or

a pyridinyloxy group, and

R4 represents hydrogen; or

R3 and R4 form, together and with the piperidine ring to 

which they are attached, a spiro(2,3-dihydrobenzofuran-2,41- 

piperid-l-yl) group; or a pharmacologically acceptable acid 

addition salt thereof.
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COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED:

Derivatives of (l-hydroxy-2-piperidylalkyl)-indol-2-ones, 2-quinolinones, 
2-benzo[b]azapinones, benzimidazol-2-ones, and quinazolin-2-ones, their, preparation 
and their application in therapeutics

The following statement is a full description of this invention, including the best method of 
performing it known to me/us:-
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The present invention has as its subject 

derivatives of (l-hydroxy-2-piperidylalkyl)-indol-2-ones, 

2-quinolinones, 2-benzo[b]azapinones, benzimidazol-2-ones 

and quinazolin-2-ones, their preparation and their

5 application in therapeutics.

The present invention provides a compound in the 

form of a pure optical isomer or a mixture thereof, of 

formula (I):

1 o in which:

Z represents a group of formula -CH2-, -0((¾)2~,

-CH=CH~,-(CH2)2~> ~ (CH2)3"' _nh~ or ~N(CH3)CH2-, in which 

the nitrogen is bonded to the carbonyl group;

RI represents hydrogen or a alkyl group;

15 R2 represents hydrogen or a methyl group; and

R3 represents:

a phenoxy group which is unsubstituted or substituted by a

halogen or a methyl group,
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a naphthyloxy group,

a phenylmethyl group substituted by a halogen or a methyl

group,

an unsubstituted phenylmethyl group when Z does not

represent a group of formula -CH=CH- or -(0¾) 2“/

a bis(4-fluorophenyl)-methyl group,

a phenylmethoxy group which is unsubstituted or substituted

by a halogen or a methyl group,

a (2-naphthyl)methoxy group,

10 a phenoxymethyl group which is unsubstituted or substituted

by a halogen or a methyl group, or

a pyridinyloxy group, and

R4 represents hydrogen; or

R3 and R4 f<__m, together and with the piperidine ring to

15 which they are attached, a spiro(2,3-dihydrobenzofuran-
• · · ·

• · · 
0 · ·

• · ·
• · ·
• · ·

2,4'-piperid-l-yl) group; or a pharmacologically acceptable

acid addition salt thereof.

······
• 9

20

Rl

R3

the Table.

is

is

preferably hydrogen or an ethyl group.

preferably any one of the groups mentioned in

The phenyl moieties are generally substituted

in the 4-position, and the halogen substituents are

generally fluorine, chlorine or bromine.

When the compound of formula (I) is in the form of

a salt, it may, for example, be in the form of a fumarate

5

3

• · · *

• ·

• · ·

• · · 9

• · · ·

• · ·

• ·

• 0
• ·
• · · ·

• ·

Compounds analogous to those of present invention

I ·

25 salt.
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are described in C.A., 86. 189739η, C.A., 87, 53098r, in 

US-A-4,455,422, US-A-4,460,593, US-A-4,567,187,

US-A-4,619,932 and US-A-4,711,899, and in EP-A-0,099,766.

When R2 designates hydrogen, the compounds of

5 formula (I) contain a single asymmetric carbon atom. They 

may therefore be in the form of pure enantiomers or of 

their mixtures.
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When R2 designates a methyl group, the compounds of 

formula (I) contain two neighbouring asymmetric carbon 

atoms. There are therefore two diastereoisomeric forms, 

erythron and threo, each one of which comprises two 

enantiomers.

The invention comprises each of these pure forms, well 

as their mixtures.

In accordance with the invention compounds of 

formula (I) may be prepared by a process illustrated by the 

preceding Scheme.

Thus the present invention provides a process for 

the preparation of a compound of formula (I) in which a 

ketone of formula (IV): r3

15

fr · · · o

• · · ··

20

25 reduced.

in which Z, Rl, R2, R3 and R4 are as defined above, is 

reduced with sodium or potassium borohydride, and the 

compound of formula (I) thus obtained is, if desired, 

converted to a pharmacologically acceptable acid addition 

salt thereof.

A halogenated ketone of formula (II), in which Z, Rl and R2

are as defined above and X represents a halogen atom such

as chlorine or bromine, is reacted with a piperidine of

formula (III), in which R3 and R4 are as defined above, and

the ketone of general formula (IV) thus obtained is then



Ί

The two steps of the above process are reactions of 

types which are well known to those skilled in the art.

The first step, a reaction between a halogenated derivative 

and a secondary amine, may take place, for example, in the

5 presence of an inorganic base such as sodium carbonate or 

potassium carbonate, or in the presence of an excess of the 

piperidine of formula (III), in a solvent such as a or

Cj-4 alcohol or acetonitrile, and if necessary in the 

presence of water.
)···• ft *
"· · 10 The second step, reduction of a ketone to an alcohol, may• ·• · ·
*M" be carried out, for example, with sodium or potassium
···'

,. borohydride, in an alkaline or acid medium.
♦ · ft* ft ft

The optical isomers of a compound of formula (I) 

may be isolated from their mixtures according to any

15 method.

The ketones of formula (II) in which Z represents

-CH2~ and RI represents H may be obtained from 3H-indol-2-

,.. one and chloroacetyl chloride or 2-chloropropanoyl
ft ftft ···

chloride, in the presence of aluminium chloride, as

20 described in EP-A- 0,168,003. The ketones of formula (II)
)

• · in which Z represents -C(CH3)2- and RI represents H may be
• ft

obtained from 3,3-dimethyl-3H-indol-2-one, as described in

J. Med. Chem., 29. 1832-1840 (1986) by reaction with 

chloroacetyl chloride or 2-chloropropanoyl chloride, in the

25 presence of aluminium chloride.

The ketones of formula (II) in which Z represents

'i
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described in Chem. Pharm. Bull. 34.(2), 682-693 (1986).

Those in which R2 represents CH3 may be obtained,

in a manner

quinolinone

analogous to the known method, from 2(1H)- 

5 and 2-chloropropanoyl chloride.

• · ·
• ·

10

• ·

• · ·

• · ·
• ·

• ·

15

20

The ketones of formula (II) in which Z

group of formula -(CH2)2- maY be obtained from

2(1H)-quinolinone and chloroacetyl chloride or

represents a

3,4-dihydro-

2-

chloropropanoyl chloride, in the presence of aluminium

chloride, as described in Japanese Patent Application

118172/1976.

The ketones of formula (II) in which R1 represents

an alkyl and Z represents a group of formula -C(CH3)2~,

—CH=CH- or -(CH2)2- may be obtained, for example, from 3,3-

dimethyl-3H-indol-2-one, from 2(1H)-quinolinone or from

3,4-dihydro-2-(1H)-quinolinone (described in Zh. Org.

Khim., 2(8), 1715-1721 (1971) and in Rev. Latinoam. Quim.,

9(4), 190-192

example with

It is

(1978)) by a conventional alkylation, for

sodium hydride and an alkyl bromide.

self evident, in addition, that a compound of

formula (I) in which Z represents -CH2-CH2- may be prepared 

from the analogous compound, in which Z represents -CH=CH-, 

by catalytic hydrogenation.

The ketones of formula (II) in which Z represents a

first of all from 3,4-dihydro-2H-naphthylen-l-one oxime, by 

25 group of formula -(CH2)3- may be obtained in two steps,
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a Beckman rearrangement, as described in J. Am. Chem. Soc., 

74, 5153-5155 (1952), and then by the action of 

chloroacetyl chloride or 2-chloropropanoyl chloride, under 

the conditions indicated above.

5 The ketones of formula (II) in which Z represents a

group of formula

be obtained from

-NH- and R2 represents a hydrogen atom may 

benzimidazol-2-one and chloroacetyl

chloride, in the presence of aluminium chloride, as

described in C.A.,  101. 211043h; those in which R2

10 represents a methyl group may be obtained in an analogous

manner, by using 2-chloropropanoyl chloride in the place of

chloroacetyl chloride.

The ketones of formula (II) in which Z represents a

group of formula -N(CH3)CH2- may be obtained from 3-methyl-

J.

15 3,4-dihydro-lH-quinazolin-2-one, described in J. Het.

Chem., 25., 789 (1988), and from chloroacetyl chloride or 2-

• ·

• · ·
• ·

• · ·

20

chloropropanoyl chloride, in the presence of aluminium

chloride, as

(1988) .

Most

described in

described in Chem. Pharm. Bull., 36(6), 2253,

of the piperidines of formula (III) are

the literature. Those in which R3 represents a

phenoxy group and R4 represents a hydrogen atom are

described in J. Med. Chem., 17(9)» 1000 (1974); that in

which R3 represents a substituted phenylmethyl group and R4

• · ·

• ·

• ·

• ·
• ·
• · · ·

• ·

• ·

which R3 represents a naphthyloxy group and R4 represents a

25 hydrogen atom is described in US-A-4,443,462; those in
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represents a hydrogen atom are

those in which R3 represents a

represents a hydrogen atom are

described in EP-A-0,106,317;

phenylmethoxy group and R4

described in EP-A-0,077,427;

that in which R3 represents a (2-naphthyl)methoxy group and

R4 represents a hydrogen atom is described in US-A-

4,529,730; those in which R3 represents a bis(4-

fluorophenyl)methyl group and R4 represents a hydrogen atom

are described in BE-A-836,394; those in which R3 represents

• · · ·
• · ·

• · ·

• · ·
10

15

a pyridinyloxy group and R4 represents hydrogen atom may be

obtained from l-phenylmethyl-4-piperidinol, firstly by the

action of 2-fluoropyridine in the presence of sodium

hydride, then catalytic debenzylation of the intermediate

l-phenylmethyl-4-(2-pyridinyloxy) piperidine; those in

which R3 represents a phenoxymethyl group and R4 represents

a hydrogen atom are described in C.A., 87 84828h; and
• · · ·

• · ·
• · ·

• · ·
• · ·

• · ·

finally spiro(2,3-dihydrobenzofuran-2,4'-piperidine) is

described in J. Het. Chem., 18.(4), 811 (1981).

The following Examples illustrate in detail the

preparation of some compounds according to the invention.

······

20 Microanalyses and the IR and NMR spectra confirm the

• · 
• · · ·

• · ·

• ·

• ·
• ·
• · · ·

5

structures of the products obtained.

The numbers indicated in brackets in the titles of

25 Example 1 (Compound no. 6)

(±)5-(2-[4-[(4-Fluorophenyl)methyl]-1-piperidyl]-1-

the Examples correspond to those in the table given further

on.
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hydroxyethyl}-3H-indol-2-one.

a) 5-Chloroacetyl-3H-indol-2-one.

!

5

ii

15

A suspension of 40 g (300 mmoles) of aluminium 

chloride and 22.53 g, that is 15.9 ml (200 mmoles) of 

chloroacetyl chloride in 60 ml dichloromethane is stirred 

for 15 min at ambient temperature.

Then 13.32 g (100 mmoles) 3H-indol-2-one are added, 

in small portions, and the mixture is heated under reflux 

for 40 min. The mixture is poured onto 800 ml ice, stirred 

for 30 min, and the solid is separated by filtration, 

washed with water, then with a little ether, and dried.

21.9 g of ochre crystals are obtained, which are used as 

such in the following stage.

b) (±)5—{2—[4 — [(4-Fluorophenyl) methyl]-l-piperidyl]-l- 

hydroxyethyl}-3H-indol-2-one.

A mixture of 4.78 g (22.8 mmoles) 5-chloroacetyl- 

3H-indol-2-one, 6.3 g (45.6 mmoles) dry potassium 

carbonate, 7.19 g (22.8 mmoles) 4-(4-fluorophenylmethyl)- 

piperidine benzoate and 60 ml ethanol is heated under 

reflux for 2 h.

The mixture is left to cool, 10 ml water and then

5 g potassium borohydride are added, the mixture is stirred

for 3 h 30 min at ambient temperature, 200 ml water are 

added and the mixture is left to stand for 36 h.

25 Ethyl acetate is added, the mixture is stirred, the

organic phase is separated, the aqueous phase is extracted
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with ethyl acetate, the organic phases are pooled, washed 

with water, dried over sodium sulphate and evaporated.

7.56 g of a pink foam are obtained, which is purified by 

chromatography on a silica column, eluting with a 96/4

5 mixture of dichloromethane/methanol. 3.92 g of product are 

thus obtained, which are recrystallized from ethanol.

2.87 g of pink crystals are finally isolated. 

Melting point: 167-168°C.

Example 2 (Compound no. 1)
• · · ·

*··’ · 10 (±)5-[l-Hydroxy-2-(4-phenoxy-l-piperidyl)ethyl]-3H-indol-2-
• · ·

• · ·

one ·
• · · ·>

• «

A mixture of 4.19 g (20 mmoles) 5-chloroacetyl-3H-
• · ·
• · ·

.. .. indol-2-one, 4 g dry sodium carbonate, 4,27 g (20 mmoles)
• · ·
• ·

4-phenoxypiperidine  hydrochloride and 100 ml ethanol is

15 heated under reflux for 1 h 15 min under an argon

atmospj are. The mixture is left to cool, 10 ml water, then

8 g potassium borohydride are added and stirring is 

continued for 2 h 30 min at ambient temperature. A further

200 ml water are added, the mixture is stirred for 30 min

20 and filtered, and the solid is washed with water and dried.

4.67 g of ochre crystals are obtained, which are purified 

by chromatography on a silica column, eluting with a 95/5 

mixture of dichloromethane/ methanol.

2.95 g of product are thus obtained, which are

25 recrystallized from ethanol. 2 g crystals are finally 

isolated.

Melting point: 182-183°C.
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Example 3 (Compound no. 19)

(±)5-[l-Hydroxy-2-(-4-phenylmethyl-l-piperidyl)ethyl]-3,3- 

dimethyl-3H-indol-2-one.

a) 5-Chloroacetyl-S,3-dimethyl-2H-indol-2-one.

5 10.8 g < f. ,'1 mmoles) 3,3-dimethyl-3H-indol-2-one

are slowly added » η 1 h) to a suspension of 26.7 g 

(200 mmoles) aluminium chloride and 15 g, that is 10.58 ml 

(133 mmoles) chloroacetyl chloride in 60 ml dichloro­

methane, then the mixture is heated under reflux for 1 h

10 30 min. The brown suspension obtained is slowly poured into

500 ml ice-water, the mixture is stirred for 30 min and

then filtered and the solid is washed with a little ether
» e 
o 
a

0 and dried. 16.3 g of crystals are obtained, which are used

as such in the following step.

15 b) (±)5-[l-Hydroxy-2-(-4-phenylmethyl-l-piperidyl)ethyl]-

3,3-dimethyl-3H-indol-2-one»

A mixture of 5.42 g (22.8 mmoles) 5-chloroacetyl-

20

25

3,3-dimethyl-3H-indol-2-one, 3.15

potassium carbonate, 4 g, that is

g (22.8 mmoles) dry

4 ml (22.8 mmoles) 4-

phenylmethylpiperidine and 50 ml ethanol is heated under

reflux for 2 h in an argon atmosphere. The mixture is

cooled in an ice bath, 5 ml water and 10 g potassium

borohydride are added and stirring is continued overnight

at ambient temperature. About 200 ml water are added and

then 300 ml ethyl acetate, the organic phase is separated

off, the aqueous phase is extracted with two times 200 ml

1
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ethyl acetate and the organic phases are pooled, washed 

with water, dried over sodium sulphate and evaporated. 8 g 

of brown crystals are obtained. After recrystallization 

from ethanol, washing in ethanol and drying, 3.57 g of

5 white crystals are finally isolated.

Melting point. 178-179°C.

Example 4 (Compound no. 23) .

© 9ft 9 
ο ο oft 9 ft

0 9 0
O Oft 

o a o

10
Ο Ο ·3 

ft ® Q ft 09
ft ft 0 0 
ο ο ft 
ο o

(±)1-Ethy1-5-{l-hydroxy-2-[4-[(4-methylphenol) methyl]-l- 

piperidyl]ethyl)-3,3-dimethyl-3H-indol-2-one.

A mixture of 5.2 g (20 mmoles) 5-chloroacetyl-3,3- 

dimethyl-l-ethyl-3H-indol-2-one, 2.82 g (20.4 mmoles) dry 

potassium carbonate, 3.86 g (20.4 mmoles) 4-((4-

a «ο 9 e 
a o

ft O 4 4

methylphenyl)methyl]piperidine and 50 ml ethanol is heated 

under reflux for 1 h 30 min under an argon atmosphere.
ft ft G «

: 15 The mixture is left to cool, 10 ml water, then
β ft ft

’·’««*  10.5 g potassium borohydride are added, the mixture is
ft 4
ft 4 
ft « I i

stirred for 4 h at ambient temperature and 150 ml water are

added.

The precipitate obtained is filtered off and dried

20 in the presence of phosphorus pentoxide, and 7.39 g of 

orange crystals are obtained which are purified by 

chromatography on a silica column, eluting with a 97/3 

mixture of dichloromethane/methanol. 5.95 g of oil are 

obtained, which are taken up in 30 ml hot ethanol, the

25 solution is filtered and the filtrate is left to cool.
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A precipitate forms which is separated off by filtration, 

washed with ethanol and dried at 80°C under vacuum. 3.37 g 

of white crystals are finally isolated.

Melting point: 131-132°C.

5 Example 5 (Compound no. 31).

(±)6-{2-[4-[Bis (4-fluorophenyl)methyl]-1-piperidyl]-1- 

hydroxyethyl)-3,4-dihydro-2(1H)-quinrlinone neutral 

fumarate.
S

“ ° A mixture of 1.72 g (7.72 mmoles) 6-chloroacetyl-
0 n o

P 0 0

10 3,4-dihydro-2(1H)-quinolinone, 2.5 g (7.72 mmoles) 4-
Ο <3

o [bis(4-fluorophenyl)methyl]piperidine hydrochloric*?.,  1.5 g
(? β 0

ο ο ft

οο .. sodium carbonate and 50 ml ethanol is heated under reflux
ο ο β 
oo-

for 1 h 30 min.

The mixture is cooled in an ice bath, 4 ml water

<,··;·. 15 and then 4.8 g potassium borohydride are added, the mixture
• 9 »

is stirred at ambient temperature for 12 h, 100 ml water
* fl

ΐ « «
< 4
I 11

are added, the mixture is stirred for a further 10 min and

the precipitate is separated off by filtration. The

I

precipitate is washed with water and then with hexane, and 

‘ 20 dried in the presence of phosphorus pentoxide. 3.36 g of
4 4 i 4 ? -.

base are obtained, which are dissolved in 30 ml ethanol, a

small amount of insoluble matter is separated off by 

filtration, and 0.8 g fumaric acid is added. The mixture is 

heated under reflux for 15 min, left to cool and placed in

25 an ice bath. The crystals formed (1.3 g) are filtered off et
ί
5

I

L i
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20

and recrystallized from 70 ml propanol. 1.08 g neutral 

fumarate are finally isolated.

Melting point: 161-163°C.

Example 6 (Compound no. 33)

(+)Erythron-6-{l-hydroxy-2-[spiro(2,3-dihydrobenzofuran- 

2,4'-piperid-l-yl)]propyl}-3,4-dihydro-2(IH)-quinolinone.

A mixture of 4 g (17 mmoles) 6-(2-chloropropanoyl)- 

3,4-dihydro-2(IH)-quinolinone, 3.2 g (17 mmoles) spiro(2,3- 

dihydrobenzofuran-2,4'-piperidine, 50 ml ethanol and 2 g 

sodium carbonate is heated under reflux for 6 h. The 

mixture is left to cool, the inorganic precipitate is 

separated off by filtration, and washed with ethanol, 50 ml 

acetic acid is added to the filtrate, and then, little by 

little, 7 g potassium borohydride. The mixture is stirred 

for 12 h, 200 ml water and ice and 70 ml concentrated 

ammonia are added, and the mixture is extracted with ethyl 

acetate. The organic phase is separated off, washed, dried 

and evaporated, and the gummy residue is taken up in 50 ml 

ethanol, the mixture is stirred for 1 h at ambient 

temperature, and the white precipitate (2.7 g) is filtered 

off and recrystallized from 75 ml ethanol. 1.9 g of the 

compound are finally isolated.

Melting point: 195-196°C.
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Example 7 (Compound no. 28).

(±)6-{1-Hydroxy-2-[4-oxy (1-naphthyl)-1-piperidyl]ethyl)- 

3,4-dihydro-2(IH)-quinolinone.

A mixture of 3.35 g (15 mmoles) 6-chloroacetyl-2,3- 

dihydro-2(IH)-quinolinone, 4 g (15 mmoles) (1-naphthyl)-4- 

oxypiperidine, 80 ml ethanol and 3 g sodium carbonate is 

heated under reflux for 2 h.

The mixture is cooled, 10 ml water and 8 g 

potassium borohydride are added, the mixture is stirred for 

12 h, 150 ml water is added and the mixture is stirred for 

30 min; the precipitate is filtered off and dried in the 

presence of phosphorus pentoxide, and the 5.5 g of product 

thus obtained are purified by chromatography on a silica 

column, eluting with a 9/1 mixture of 

aichloromethane/methanol.

4 g of product is obtained, which are recrystal­

lized from 100 ml ethanol. 3.68 g of compound are finally 

isolated.

Melting point: 158-159°C.

Example 8 (Compound no. 18) .

(±)5-{l-Hydroxy-2-[4-(2-pyridinyloxy)-1-piperidyl]ethyl)- 

3H-indol-2-one.

a) 5-Chloroacetyl-3H-indol-2-one.

A suspension of 40 g (300 mmoles) aluminium 

chloride and 22.53 g, that is 15.9 ml (200 mmoles)25
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chloroacetyl chloride in 60 ml dichloromethane is stirred 

for 15 min at ambient temperature.

Then 13.32 g (100 mmoles) 3H-indol-2-one are added 

in small portions and the mixture is heated under reflux

5 for 40 min. The mixture is poured into 800 ml ice and water 

and stirred for 30 min, and the solid is separated off by 

filtration, washed with water and then with a little ether, 

and dried. 21.9 g of ochre of crystals are obtained, which 

are used as such in the following step.

10 b) 4-(2-Pyridinyloxy)piperidine.

A mixture of 60.65 g (318 mmoles) l-phenylmethyl-4- 

piperidinol, 500 ml dimethylformamide, 46.25 g, that is 

41 ml (475 mmoles) 2-fluoropyridine and 17 g 50% sodium 

hydride in mineral oil is heated at 100°C for 1 h. The

15 mixture is cooled in an ice bath, 20 ml water are added, 

the mixture is stirred for 30 min and concentrated to a 

residual volume of about 200 ml. 1 1 iced water is added, 

the mixture is stirred at 0°C for 30 min, and the precipi­

tate is filtered off, washed and dried. 90.71 g 1-phenyl-

20 methyl-4-(2-pyridinyloxy)piperidine are thus isolated. 

Melting point: 75°C.

4b g of this are taken and subjected to hydrogen­

ation in a Parr flask, in 250 ml ethanol and 60 ml IN 

hydrochloric acid, in the presence of 2.5 g 10% palladium- 

25 on-charcoal, at 50°C under a hydrogen pressure of about 

0.35 MPa, for 4 h. The catalyst is separated off by filtra-
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tion, 60 ml 4N hydrochloric acid are added to the filtrate, 

the latter is evaporated and the residue taken up in 

ethanol and evaporated, 100 ml 2-propanol are added to the 

residue and, after stirring, the crystals are separated off 

5 by filtration, washed with 2-propanol and dried. 34.38 g of

the dihydrochloride are obtained in the form of white 

crystals. Melting point: 192-194°C.

c) (±)5-(l-Hydroxy-2-[4-(2-pyridinyloxy)-1-piperidyl]- 

ethyl}-3H-indol-2-one.

, /,10
■t i 1

li Q
ft Oft

ft <3 9

e ft
o o

ft ft *

s e»
© «

α β »

ft G &
o a ,
a a

A mixture of 4.19 g (20 mmoles) 5-chloroacetyl-3H- 

indol-2-one, 150 ml ethanol, 6 g sodium carbonate and 5 g 

4-(2-pyridinyloxy)piperidine dihydrochloride is heated 

under reflux for 2 h 30 min. The mixture is cooled in an 

ice bath, 10 ml water and then 8 g potassium borohydride

15 are added and stirring is continued at ambient temperature

for 1 h. 300 ml water are added, the mixture is extracted
< 4 ί 4

ί 4 ί

,s ' with ethyl acetate and the extract is evaporated and

purified by chromatography on a silica column, eluting with 

a 96/4 mixture of dichloromethane/ methanol. After

ί 20 recrystallization in 2-propanol 1.88 g of pure compound are

<<(,,! isolated.ft ft ··
·· ♦·· Melting point: 164-165°C.

I
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Example 9 (Compound no. 45) .

(±)6-(2-(4-((4-fluorophenyl)methoxy]-1-piperidyl] -1- 

hydroxyethyl)-3,4-dihydro-2(1H)-quinolinone.

A mixture of 4.47 g (20 mmoles) 6-chloroacetyl-3,4-

5 dihydro-lH-quinolinone, 5.98 g (20 mmoles) 4—[(4—

fluorophenyl)methoxy]piperidine oxalate, 8 g sodium

carbonate, 180 ml ethanol and 20 ml water is heated under 

reflux for 3 h. The mixture is left to cool, 10 g potassium 

borohydride are added, the mixture is stirred for 4 h at

10 ambient temperature, the solvent is evaporated to a

residual volume of about 80 ml, 30 ml water are added, the 

mixture is stirred for 15 min and the precipitate is 

separated off by filtration, centrifuged, dried and re­

crystallized from 50 ml ethanol. 3.08 g of crystals are

15 finally isolated.

Melting point: 158-159°C.

Example 10 (Compound no. 60) .

(±)Erythron-7-(2-(4-((4-fluorophenyl) methyl]-1-piperidyl]-

1-hydroxypropyl )-1,3,4,5-tetrahydrobenzo[b]-2-azapinone.

20 a) 7-(2-Chloro-l-oxopropyl)-1,3,4,5-tetrahydrobenzo[b]-2- 

azapinone.

A mixture of 28 g (210 mmoles) aluminium chloride,

16.6 g, that is 13 ml (130 mmoles) 2-chloropropanoyl

chloride and 20 ml dichloromethane is stirred for 30 min at

25 ambient temperature. 4
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Then 11.7 g (73 mmoles) 1,3,4,5-tetrahydro- 

benzofb]-2-azapinone are added in small portions and the 

mixture is heated under reflux for 3 h. It is left to cool, 

poured into 600 ml ice and water and stirred for 30 min,

5 and the solid is separated off by filtration, washed with 

water and hexane and dried. 16.4 g of product are obtained, 

which is used as such in the following step. Melting point: 

136°C.

b) (±)Erythron-7-{2-[4-[(4-fluorophenyl)methyl]-l-piperi-

10 dyl]-l-hydroxypropy1)-1,3,4,5-tetrahydrobenzo[b]-2-
ί J 4

4 fi ί

’ '' azapinone.
< «

* ’’ A mixture of 3.77 g (15 mmoles) 7-(2-chloro-l-

oxopropyl)-l,3,4,5-tetrahydrobenzo[b]-2-azapinone, 4.7 g
t

(15 mmoles) [4-(4-fluorophenyl)methyl]piperidine benzoate,

15 3 g sodium carbonate and 200 ml ethanol is heated under

reflux for 8 h. The mixture is left to cool, 50 ml acetic 

acid and 10 ml water are added, and then, little by little,

10 g potassium borohydride. The mixture is stirred 

overnight at ambient temperature, 250 ml ice-water is added

20 and then, still cooling, 70 ml concentrated ammonia. The 

mixture is stirred for 15 min, the solid is filtered off 

and taken up in dichloromethane and water, the organic

evaporated and the residue is recrystallized from propanol.

25 0.95 g of crystallized product are finally isolated.

phase is separated off, dried over sodium sulphate and

Melting point: 195-196°C.
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Example 11 (Compound no. 76).

(±)Erythron-5-{l-hydroxy-2-[4-(phenylmethyl)-1-piperi- 

dy1]propyl)-ΙΗ-ben zimidazol-2-one.

a) 5-(2-Chloro-l-oxopropyl)-lH-benzimidazol-2-one.

5 A suspension of 80 g (600 mmoles) aluminium

chloride and 50.79 g, that is 39.83 ml (400 mmoles) 2- 

chloropropanoyl chloride in 120 ml dichloromethane is 

stirred for 15 min at ambient temperature.

Then 26.82 g (200 mmoles) lH-benzimidazol-2-one are

« 10< 
t I

added in small portions, and when addition is complete, the

t

- ,

ί s
Si

f

ί I f I
4 4

4 H I

* It 
a i i 

t t i

4 I
4
4

mixture is heated under reflux for 1 h.

After cooling the mixture is poured into 1.5 1 ice

15

and water and

separated off

stirred for 30 min, and the solid is

by filtration, washed with water and dried.

47.2 g grey crystals are obtained, which are used as such
Mi!

♦ < t
it i

4 1 ‘
4 ί

< ί ί

in the following step.

b) (±)Erythron-5-{l-hydroxy-2-[4-(phenylmethyl)-1-piperi-
1 4
ί ί
I tit

dyl]propyl}-lH-benzimidazol-2-one.

A mixture of 4.49 g (20 mmoles) 5-(2-chloro-l-

20 oxypropyl)-lH-benzimidazol-2-one, 100 ml ethanol, 2 g

sodium carbonate and 3.5 g, that is 3.52 ml (20 mmoles) 4-

phenylmethylpiperidine is heated under reflux for 5 h.

After cooling 50 ml acetic acid are added to the mixture, 

then 11 g potassium borohydride in small portions. Stirring

25 is continued overnight, 200 ml water are added, then

ί
4

4

4 t 
C
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concentrated ammonia to a basic pH, the mixture is 

extracted twice with ethyl acetate, the organic phase is 

washed with water and dried over magnesium sulphate, and 

the solvent is evaporated. 6.43 g of residue are obtained,

5 which are purified by chromatography on a silica column, 

eluting with a 98/2 mixture of dichloromethane/ methanol. 

After recrystallization from ethanol 1.39 g of white 

crystals are finally obtained. 

Melting point: 221-222°C.

• 1 ■ ·
o

0

0° 10 Example 12 (Compound no. 83).
« · «■

o' ’ ’ (+)6-(l-Hydroxy-2-[4-(phenoxymethyl)-1-piperidyl]ethyl)-3-

methyl-3,4-dihydro-lH-quinazolin-2-one.
<5 0 4 8

o “ A mixture of 3 g (12.6 mmoles) 6-chloroacetyl-3-

methyl-3,4-dihydro-lH-quinazolin-2-one, 2.4 g 4-(phenoxy-

15 methyl)piperidine, 1.7 g sodium carbonate, 70 ml ethanol
β o » t

°««° J and 15 ml water is heated under reflux for 2 h. The mixture
o · t

0 9 4

’ “ is cooled, 6 g potassium borohydride are added slowly, and

the mixture is allowed to return to ambient temperature 

while stirring. 125 ml water are added, the mixture is

20 stirred for 1 h, then the solid is filtered off, washed
ί L

with water, and recrystallized from ethanol. 5.1 g of
t t

compound are finally isolated.

Melting point: 205°C.

The following table illustrates the chemical

25 structures and the physical properties of some compounds 

according to the invention.
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N° Z R1 R2 R3 R4 Salt/
base

1-----------------------

m.p. (°C)

1 -ch2- H H H base 182-183

2 -ch2- H H -«O' H base 165-167

3 -ch2- H H

0

H base 200-201

4 -ch2- H CH 3 -°o

0

H base 157-158

5 -ch2- H H H base 178-179

6 -ch2- H H -ch2Of H base 167-168

7 -ch2- H H ■ch2"^O^ch3
H base 205-206

8 -ch2- H CH3 H base 195-197

9 -ch2- H CH3 -ch2-Q^
H base 183-184

10 -ch2- H CH3
-CH2-^^-CH3 H base 187-189

11 -ch2- H CH3 H base 150-151

J
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Table (continued)

® · « 9 
ο < ί

β 6 <

6 0 «
Ο 0 9

ο »«

¢¢¢9 
Ο 0

¢9 » ί

Ο 9 9
0 Q |

0 9 9

β Q 9 1
Ο e 9
ο 9

Ν° Ζ R1 R2 R3 R4
Salt/

base
τη.ρΛ’Ο

12 -ch2- H ch3 ■°Of H base 154-155

13 -ch2- H H “0CH2tt H base 194-195

14 -ch2- H H H base 202-203

15 -ch2- H H
“OCH25^5F

F base 183-184

16 -ch2- H H
-OCH2£^C1

H base 184-185

17 -ch2- H H
-OCH2-^QhCH3

H base 162-163

1θ -ch2- H H
-O

H base 164-165

19 -c(ch3)2- H H -cH2O H base 178-179

20 -C(CH3)2- H H -ch2hOf H base 190-191

21 -c(ch3)2- H H 'ch2hO^ch3 H base 178-180

22 -C(CH3)2- C2H5 H
-CH2O

H base 109-110

23 -C(CH3)2- C2«5 H
■CH2HQ^"CH3

H base 131-132

24 -CH=CH- H H
-cH2-Q-r

H base 234-235

25 -(CH2)2- H H
■Ό

H base 191-192

26 -(CH2)2- H ch3
-0

H base 210-211

27 -(ch2)2- H CH3
-ο·

H base 186-187
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Table (continued)

ί

L

N° 2 R1 R2 R3 R4
Salt/
base

m.p.( °C)

28 -(ch2)2- H H o 
o

H base 158-159

29 -(ch2)2- H H
-ch2^Q-f

H base 173-174

30 -(ch2)2- H H -CH2-(Q)-CH3 H base 205-206

31 -(ch2)2- H H
-ch(-^^-f)2

H fum. 161-163

32 -(ch2)2- H H .A base 211-212

33 -(ch2)2- H ch3 base 195-196

34 -(ch2)2- c2h5 H -o H base 91-93

35 -(ch2)2- c2h5 H
-ch2-CF

H base 100-103

36 -(ch2)2- c2h5 H
-ch2-O-ch3

H base 104-105

37 -<ch2)2- H H -°p
h3c

H base 158-159

38 -(ch2)2- H H -°o 
o

H base 158-159

39 ~(ch2)2- H CH 3 -°O 
O

H base 169-170

1
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Table (continued)

Νβ I Z

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

-(ch2)2-

(ch2)2-

-(CH2)2-

-<CH2)2-

-<CH2)2-

-(CH2)2-

-(CH2)2-

-(CH2)2-

~(CH2)2-

~(CH2)2-

-(CH2)2-

-(CH2)3-

-(CH2)3-

-(CH2)3-

R1

H

H

H

H

H 

H

H 

H

H 

H 

H

H 

H 

H

H

H

Salt/

base
m-P»(eC)

base 204-205

base 175-176

base 176-177

base 190-191

base 171-172

base 158-159

base 187-188

base 164-166

base 187-188

base 1S8-160

base 167-168

base 199-200.

base 202-203

base 186-188

base 192-193

base 173-174
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Table (continued)

N° Z R1 R2 R3 R4
Salt /
base

F(°C)

56 -(CH2)3- H H

o
I H base 142-143

57 ~(CH2)3- H H -°Och3 H base 188-189

58 -(ch2)3- H ch3 ■CH2O H base 1 97-198

59 -(ch2)3- H ch3 H base 194-195

60 -(CH2)3- H ch3
_ch2^J^f

H base 195-196

61 -(CH2)3- H ch3 H base 201-202

62 -(CH2)3- H H H base 1 63-16 4

63 -(ch2)3- H H H base 156-157

64 -(ch2)3- H H -OCH2-<(2^C1 H ‘base 162-163

65 -<CH2)3· H H _0CH2^^^Br H base 173-174

66 -(ch2)3- H H
-och2^2^ch3

H base 175-176

67 -(ch2)3- H H
_CH2o/Q>f

H base 154-155

68 -(ch2)3- H H -CH2O-^^^CH3 H base 189-190

69 -(ch2)3- H H H base 200

70 -NH- H H H base 224-226

71 -NH- H H H base 231-232

72 -NH- H H -°^O H base 238-239
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Table (end)

N° Z R1 R2 R3 R4
Salt / 
base

F( °C)

73 -NH- Η Η .0CH2^Q/F H base 237-238

74 -NH- Η Η -°-Oci H base 248-250

75 -NH- Η Η -OCH2-<^2^-Br H base 253-254

76 -NH- Η Η -OCH2F^2^CH3 H base 247-248

77 -NH- Η ch3 -Ο H base 221-222

78 -NH- Η Η -°o H base 252-254

79 -NH- Η Η ■"O' H base 240-241

80 -NH- Η Η -°^Ο·εΗ3 H base 237-238

81 -NH- Η Η -CH2O-0-CH3 H base 273-275

82 -NH- Η Η -o H base 235-236

83

ch3
-n-ch2- Η Η -°ch2-<O H base 17'4

84

ch3
-n-ch2- Η Η H base 205

Note

-In'the "Salt/base" column, fum indicates neutral fumerate.

j
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The compounds of the invention have been the 

subject of various pharmacological studies which have shown 

their value as substances with therapeutic activity.

Thus, for example, they have been subjected to the 

global cerebral ischaemia test in the mouse. The ischaemia 

is due to a cardiac arrest induced by a rapid intravenous 

injection of magnesium chloride. In this test the "survival 

time" is measured, that is to say the interval between the 

time of injection of magnesium chloride and the last 

observable respiratory movement of each mouse. This last 

movement is considered as the final sign of any function of 

the central nervous system.

Respiratory arrest appears approximately 19 seconds

after injection of magnesium chloride.

Male mice (Charles River CD1) are studied in groups

of 10. They are fed and watered ad libitum before the 

experiments. The survival time is measured 10 minutes after 

intraperitoneal administration of the compounds of the 

invention. The results are given in the form of the 

difference between the survival time measured in a group of 

10 mice which have received the compound and the survival 

time measured in a group of 10 mice which have received the 

liquid vehicle. The relationships between the modifications 

of the survival time and the dose of the compound are 

recorded qraphically using a semilogarithmic curve.

This curve allows calculation of the "3 second | 
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effective dose" (ED3'), that is to say the dose (in mg/kg) 

which produces a 3 second increase in the survival time 

with respect to a control group of 10 untreated mice.

An increase of 3 seconds in the survival time is

5 both statistically significant and reproducible.

The ED3" of the compounds of the invention are of 

the order of 2 to 50 mg/kg by the intraperitoneal route.

In addition the applicant has found that they 

inhibit the stimulating effects of N-methyl-D-aspartate

10 ("NMDA") on the level of cyclic guanosine 3',5'-monophos­

phate ("cGMP") in the cerebellum of the immature rat,
0 β β β

*··’ · following an experiment such as that described in
ο β «

’· ’“· J. Neurochem, (1987), 49., No. 1, 195-200.
« a < 0

♦ «

The IC5O concentrations, which inhibit 50% of the
ί 0 0

’’ 15 effects of NMDA, are of the order of 0.3 μΜ for the
« β «
« β

compounds of the invention which are most active in this 

test.

The experiments carried out show that the compounds 

of the present invention are useful for the treatment and

2 0 prevention of cerebral disorders such as thc,;° following, 

for example an ischeamic attack, a cardiac or respiratory 

arrest, a cerebral thrombosis or embolism or a cerebral 

trauma, for the treatment of cerebral senility, dementia 

following multiple infarcts, senile dementia, for example

25 Alzheimer’s disease or Pick’s disease, and for the 

treatment of olivopontocerebellar and other
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neurodegenerative ailments such as Huntington's chorea, for 

the treatment of tinnitus, and for the treatment of certain 

cancers. The compounds of the present invention also have 

an antipsychotic activity, which makes them suitable, for 

example, for the treatment of schizophrenia.

Thus the present invention provides a compound of

formula (I) or a pharmacologically acceptable acid addition 

salt thereof, or a composition as defined below, for use in 

a method of treatment of the human or animal body by 

therapy, in particular for use in a method of treatment of 

a cerebral disorder, ischaemic attack, cardiac or 

respiratory arrest, cerebral thrombosis or embolism, 

cerebral trauma, cerebral senility, dementia following 

multiple infarcts, senile dementia, Alzheimer's disease, 

Pick's disease, tinnitus, cancer, schizophrenia or an 

olivopontocerebellar or other neurodegenerative ailment.

The present invention also provides the use of a 

compound of formula (I) or a pharmacologically acceptable 

acid addition salt thereof in the manufacture of a 

medicament for the treatment of a cerebral disorder, 

ischaemic attack, cardiac or respiratory arrest, cerebral 

thrombosis or embolism, cerebral trauma, cerebral senility, 

dementia following multiple infarcts, senile dementia, 

Alzheimer's disease, Pick's disease, tinnitus, cancer, 

schizophrenia or an olivopontocerebellar or other 5

neurodegenerative ailment.

25
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For this purpose the compounds of the present 

invention can be presented in all forms which are 

appropriate to their administration by the oral or 

parenteral route, in combination with all convenient

5 excipients, and doses calculated to permit a daily posology 

of 1 to 1,000 mg.

The present invention therefore additionally 

provides a pharmaceutical composition which comprises a 

compound of formula (I) or a pharmacologically acceptable 

10 acid addition salt thereof and a pharmaceutically 

acceptable excipient.
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The claims defining the invention are as follows:-

1. A compound, in the form of a pure optical isomer

or a mixture thereof, of formula (I):

5 in which:

Z represents a group of formula -CH2~, -C(CH3)2-,

—CH=CH-, -(CH2)2-/ -(CH2)3-, -NH- or-N(CH3)CH2-, in which the 

nitrogen is bonded to the carbonyl group;

R1 represents hydrogen or a 0-^-04 alkyl group;

1q R2 represents hydrogen or a methyl group; and

R3 represents:

a phenoxy group which is unsubstituted or substituted by a 

halogen or a methyl group,

a naphthyloxy group,

15 a phenylmethyl group substituted by a halogen or a methyl 

group,

an unsubstituted phenylmethyl group when Z does not represent 

a group of formula -CH=CH- or -(CH2)2-,

a bis (4-fluorophenyl)-methyl group,

20 a phenylmethoxy group which is unsubstituted or substituted

by a halogen or a methyl group,

a (2-naphthyl)methoxy group,
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a phenoxymethyl group which is unsubstituted or substituted 

by a halogen or a methyl group, or

a pyridinyloxy group, and

R4 represents hydrogen; or

5 R3 and R4 form, together and with the piperidine ring to 

which they are attached, a spiro(2,3-dihydrobenzofuran-2,4 

piperid-l-yl) group; or a pharmacologically acceptable acid 

addition salt thereof.

■u

claims in which R3 contains a phenyl moiety which is ‘

10

2 .

-ch2-.

A compound according to claim 1 in which Z is

ΐ 3. A compound according to claim 1 in which Z is

-C(CH3)2~.
I

4. A compound according to claim 1 in which Z is
I —CH=CH-.

1 15 5. A compound according to claim 1 in which Z is

-(CH2)2-.

: 6. A compound according to claim 1 in which Z is
ί· ί

-(ch2)3-.1

7. A compound according to claim 1 in which Z is

20 -NH-.

8. A compound according to claim 1 in which Z is

4
(Mt 1 t

-N(CH3)CH2- •

9. A compound according to any one of the preceding

claims in which R is hydrogen or an ethyl group.

25 10. A compound according to any one of the preceding
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substituted in the 4-position.

11. A compound according to any one of the preceding 

claims which is in the form of a fumarate salt.

'12. A compound according to claim 1 specifically 

identified herein.

13 A process for the preparation of a compound as

defined in any one of the preceding claims in which a ketone

of formula (IV):

5 > ·< <· ■£ <
ί ϊ ? :4 <
< i τ ϊ

< 1 f4 t t f t ί
« t ί ί
' 4r' t

10 in which Z, RI, R2

reduced with sodium

R3 and R4 are as defined in claim 1, is

or potassium borohydride, and the

f ( I f 
< ■: r

compound of formula (I) thus obtained is, if desired, 

converted to a pharmacologically acceptable acid addition

salt thereof.
I 4

I \„15 14. A process according to claim 13 wherein the

compound of formula (IV) has been obtained by the reaction of

R2



V
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in which Z, R1 and R2 are as defined in claim 1 and X 

represents a halogen with a piperidine of formula (III):

in which R3 and R4 are as defined in claim 1, in the presence

5 of an inorganic base, or in the presence of an excels of the

piperidine of formula (III), in a solvent, and if necessary 

in the presence of water.

15. A process according to claim 14 wherein X
l ί” I

C ί s

' represents chlorine or bromine.

10 16. A process according to claim 14 or 15 wherein the

inorganic base is sodium or potassium carbonate.

17. A process according to any one of claims 14 to 16

wherein the solvent is a C^_6 alcohol or acetonitrile.

18. A process for the preparation of a compound as

15 defined in claim 1 substantially as described in any one of

the Examples.

19. A compound as defined in any one of claims 1 to

12 whenever prepared by a process as defined in any one of 

claims 13 to 18.

riί20 20. A pharmaceutical composition which comprises a-

compound as defined in any one of claims 1 to 12 and a

pharmaceutically acceptable excipient.

21. A method of treatment of a cerebral disorder,

ischaemic attack, cardiac or respiratory arrest, cerebral
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thrombosis or embolism, cerebral trauma, cerebral senility, 

dementia following multiple infarcts, senile dementia, 

Alzheimer’s, disease, Pick’s disease, tinnitus, cancer, 

schizophrenia or an olivopontocerebellar or other

5 neurodegenerative ailment, which comprises administering to a 

subject in need or liable to be in need of such treatment an 

effective amount of a compound as defined in claim 1.

----------------------22. The -invention -as hcrein-deseribed- in-all its now- 

Z-—and—useful-aspects.----------

Dated this 11th day of July 1989

SYNTHELABO
By its Patent Attorneys
DAVIES & COLLISON

J


