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(57) Claim

1. A compound of formula (I)

in which:
Rx and Ra each represent a hydrogen atom or, with the 

nitrogen and oxygen which bear them, form an 
- O - CO - N link,

W represents a halogen atom or a lower alkyl or 
alkoxy group optionally substituted with one or 
more halogen atoms, such as trifluoromethyl, and

- m being between 0 and 3,
A is a linear or branched alkyl radical comprising 

from 1 to 6 carbon atoms,
R3 and R4, which may be identical or different, 

represent: .../2
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- a hydrogen atom,
- a linear or branched lower alkyl group,
- a linear or branched lower alkenyl group,
- a cycloalkyl group having 6 to 10 carbon atoms,
- an aryl or (lower alkyl)aryl group,

each of these groups being optionally substituted with 
one or more halogen atoms or trifluororaethyl, hydroxyl 
or lower alkoxy groups,
or alternatively:

Ra and R*, with the nitrogen atom to which they are 
linked, constitute a saturated or unsaturated, mono- 
or bicyclic nitrogenous heterocyclic system compris
ing at most 12 atoms - not counting the hydrogen 
atoms - among which may be included one to three 
hetero atoms selected from nitrogen, oxygen and 
sulfur, unsubstituted or substituted with a lower 
alkyl or phenyl or phenyl(lower alkyl) or diphenyl-

/ (lower alkyl) group, it being possible for the
phenyl, phenyl (lower alkyl) or diphenyl (lower alkyl)

I groups to be substituted with one or more halogen
atoms or a hydroxyl, lower alkyl, lower alkoxy or 
trifluoromethyl groups ,'on condition that R3 and R4, 
with the nitrogen atom to which they are linked, do 
not constitute a 1-arylpiperazine or 1-heteroaryl- 
piperazine system,

on the understanding that lower alkyl, lower alkenyl or 
lower alkyloxy radical is understood to mean a linear or 
branched group comprising from 1 to 6 carbon atoms, and 
that aryl or heteroaryl groups are understood to mean 
unsaturated mono- or bicyclic groups comprising from 5 to 
12 carbon atoms - not counting the hydrogen atoms - 
incorporating or otherwise in their carbon skeleton 1, 2 
or 3 hetero atoms selected from nitrogen, oxygen and 
sulfur,
its isomers, epimers and diastereoisomers, 
as well as its addition, salts with a pharmaceutically 
acceptable acid and, when Rx and R2 each represent a 
hydrogen atom, its addition salts with a pharmaceutically

.../3
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acceptable base.
2. A compound as claimed in claim 1 for which Rx and
R2 together form a CO group, of formula (I/A)i

(I/A)

it- isomers as well as its addition salts with a phar
maceutically acceptable acid.

16. A method of treating a mammal afflicted with a disorder selected from 

pain and disorders of cerebral circulatory insufficiency, comprising the step of 
administering to the said mammal an amount of a compound as claimed in 

Claim 1 which is effective for alleviation of said disorder.
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The following statement is a full description of this invention, including the best method of performing it known to :- US

1.
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The present invention relates to new oxazolo- 
[4,5-b]pyridine compounds, to a process for preparing 
these and to pharmaceutical compositions containing them.

The properties, both analgesic and anti- 
5 inflammatory, of 2-phenyl-3H-oxazolo[5,4]- and 

-[4,5]pyridines are already known (Patents US 4,038,396,
FR 2,328,471, FR 2,319,354, GB 1,421,619).

However, these products possess an essentially 
anti-inflammatory profile, as confirmed by the therapeu-

10 tic indications mentioned in the patents cited above, or 
else have the drawback of not dissociating the two types 
of activity: analgesic on the one hand, antipyretic and 
anti-inflammatory on the other hand.

The Applicant has now discovered new compounds
15 exhibiting a good level of analgesic activity but pos

sessing the especially advantageous feature of being 
completely devoid of anti-inflammatory activity: the 
compounds of the present invention are, in effect, 
endowed with a high level of pure analgesic activity. It

20 is the case that most non-morphinic analgesic substances 
known to date also possess anti-inflammatory activity 
(for example salicyl derivatives, pyrazole derivatives, 
etc.), and they consequently intervene in the processes 
occurring in inflammation. These processes involve a very

25 large number of chemical mediators (prostaglandins, 
thromboxane A2, etc.); multifarious side-effects accord
ingly ensue, the best known of these being attack of the 
gastric mucosa with a possibility of ulcers, and inhi-

! bition of platelet aggregation with disorders of coagula-
30 tion. Apart from the disturbances they cause, these

, concomitant effects prohibit the use of these products in 
■ ■ V

many subjects who are especially sensitive to them. Being 
devoid of all anti-inflammatory activity, the compounds 
of the present invention hence do not interfere with the

35 mediators of inflammation, and are hence devoid of the 
side-effects mentioned above. This feature, combined with 
their complete absence of toxicity and their high level 
of activity, renders the compounds of the present inven
tion usable as an analgesic much more safely and without
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the restrictions in their use customarily known for the 
large majority of these products. In addition, some 
products of the invention have evinced an affinity for 
muscarine receptors, which distinguishes them completely

5 from the prior art.
More specifically, the invention relates to

compounds of general formula (I):

(I)

• · e 
• · ·• · ·

• · · ·
• · · ·
• · · ·
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25

in which:
Rx and Rz each represent a hydrogen atom or, with the 
. nitrogen and oxygen which bear them, form an

- 0 - CO - N link,
W represents a halogen atom or a lower alkyl or 

alkoxy group optionally substituted with one or 
more halogen atoms, such as trifluoromethyl, and 
m being between 0 and 3,

A is a linear or branched alkyl radical comprising
. «
from 1 to 6 carbon atoms,

R3 and Rt, which may be identical or different, 
represent:
- a hydrogen atom,
- a linear or branched lower alkyl group,
- a linear or branched lower alkenyl group,
- a cycloalkyl gvoup having 6 to 10 carbon atoms,
- an aryl or (lower alkyl) aryl or aryl (lower 

alkyl) group,
each of these groups being unsubstituted or substituted 
with one or more halogen atoms or trjfluoromethyl, 
hydroxyl or lower alkoxy groups,
or alternatively: ’

R3 and R4, with the nitrogen atom to which they are 
‘ linked, constitute a saturated or unsaturated, mono- 

or bicyclic nitrogenous heterocyclic system compris
ing at most 12 atoms - not counting the hydrogen

30
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atoms - amoiig which may be included one to three 
hetero atoms selected from nitrogen, oxygen and 
sulfur, unsubstituted or substituted with a lower 
alkyl or phenyl or phenyl(lower alkyl) or diphenyl-

5 (lower alkyl) group, it being possible for the
phenyl, phenyl (lower alkyl) or diphenyl (lower alkyl) 
groups to be substituted with one or more halogen 
atoms or hydroxyl, j lower alkyl, lower alkoxy or 
trifluoromethyl groupsjon condition that R3 and Ru

10 with the nitrogen atom to which they are linked, do
ii not constitute a 1-arylpiperazine or 1-heteroaryl-

piperazine system,
on the understanding that lower alkyl, lower alkenyl or 
lower alkyloxy radical is understood to mean a linear or

15 branched group comprising from 1 to 6 carbon atoms, and 
that .aryl or heteroaryl groups are understood to mean 
unsaturated mono- or bicyclic groups comprising from 5 to 
12 carbon atoms - not counting the hydrogen atoms - 
incorporating or otherwise in their carbon skeleton one,

20 two or three hetero atoms selected from nitrogen, oxygen 
and sulfur,
their isomers, epimers and diastereoisomers, 
as well as their addition salts with a pharmaceutically 
acceptable acid and, when Rx and Rj each represent a

25 hydrogen atom, their addition salts with a pharmacauti- 
cally acceptable base. .

Among acids which may be added to the compounds 
o£ formula (I) to form an addition salt, hydrochloric, 
sulfuric, phosphoric, tartaric, malic, maleic, fumaric,

30 oxalic, methanesulfonic, ethanesulfonic, camphoric,
citric, etc., acids may be mentioned by way of example.

Among bases which may be added to the compounds 
of formula (I) for which 1½ and Rs each represent a 
hydrogen atom, alkali metal hydroxides, alkali metal

35 salts, etc., may be mentioned by way of example.
The invention also encompasses the process for 

obtaining compounds of formula (I), wherein a compound of 
formula (II) x
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(II)

in which W, m and A havef the same meaning as in the 
formula (I) and X represents a halogen atom,

. is reacted, preferably under an inert atmosphere, with a
5 compound of formula (III), preferably in excess:

< /3
/ (III)

/' HN

? in which R3 and R4 have the same meaning as in the formula
’····· f (I)/
·’’·.· ” in an organic medium in the presence of a basic agent and

·;*· 10 at a temperature between room temperature and the reflux- 
e····. ing temperature of the chosen solvent, to lead, after

* cooling, extraction and, where appropriate, purification,
ft ft ' '
• ··· to a compound of formula (I/A):

ft ft ft ft ft ftftft ft ft

• «ft• ft ft ftft·· 15

ft ftft • ft ft ft ftft

20

a special case of the compounds of formula (I) for which 
Rt with Rz forms a C s 0 group,
which may, if so desired, be separated, where applicable, 
into its isomers and then salified with a pharmaceutical
ly acceptable acid,
which compound of formula (I/A) may be treated, If so 
desired, with an alkaline agent in aqueous solution, at 
a temperature between room temperature and the boiling 
point of the reaction medium, to lead, where appropriate 
after acidification and/cr neutralization of the reaction 
medium, to a compound of formula (I/B):25
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a special case of the compounds of formula (I) in which 
Rx and R2 each represent a hydrogen atom and W, m, a, R3 
and R4 have the same meaning as above, which is purified, 
if necessary, by a technique selected from crystalliza
tion and chromatography and which is salified, if so 
desired, with a pharmaceutically acceptable acid or base.

The compounds of formula (II) may be obtained by 
reacting a compound of formula (IV):

(W)m
(IV)

in which W and m have the same meaning as in the formula 

(I)/
with an alkali metal hydroxide in an aqueous medium or an 
alkali metal alcoholate in an organic medium, to lead to 
a derivative of formula (V)t

(V)

in which W and m have the same meaning as above and L 
represents an alkali metal,
which is cpndensed with a compound of formula (VI):

X-A-X' (VI)

in which A has the same meaning as above and X and X', 
which may be identical or different, each represent a 
halogen atom,
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preferably under an inert atmosphere, in an organic 
medium at a temperature between room temperature and the 
refluxing temperature of the chosen solvent, to lead, 
after, where appropriate, extraction and purification by

5 chromatography and/or crystallization, to the compound of 
formula (11').

The compounds of formula (I/A) may also be 
obtained by condensation of a compound of formula (V) as 
shown above with a compound of formula (VII)s

10

15

.....: 20 • ·
ft * · ft « ft ft• ft ft

ft ft
• a 

»· · <

25

X-A-N
R3

HU

(VII)

• ft ft ft ft ft ft ftft
• ft ft ft ft ft

30

in which X, A, Ra and R4 have the same meaning as above, 
in an organic medium at a temperature between room tem
perature and the refluxing temperature of the chosen 
solvent, to lead, after, where appropriate, cooling, 
extraction and purification, to a compound of formula 
(I/A) as defined above, the isomers of which, where 
applicable, are separated and which is salified, if so 
desired, with a pharmaceutically acceptable acid.

,, The compounds of formula (VII) will advanta
geously be obtained by condensation of a compound of 
formula (VI) as defined above with an amine of formula
(III) as defined above, preferably under an inert atmos
phere, in an organic medium at a temperature between room 
temperature and the refluxing temperature of the chosen 
solvent, to lead, after, where appropriate, extraction 
and purification, to a compound of formula (VII).

A special case of the compounds of the present 
invention consists of the compounds of formula (I) in 
which A is a methylene link -CH2-.

These compounds will advantageously be obtained 
in a single step by dissolving a compound of formula
(IV) , a slight excess of an amine of formula (III) and an 
excess of formaldehyde in a lower aliphatic alcohol 
medium, and heatinQ the solution thereby obtained to a 
temperature between room temperature and the boiling 
point of the solution,

35
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to lead; after» where appropriate, cooling, allowing the 
mixture to stand for one to two hours, filtration and, 
where appropriate, chromatography on a silica column, to 
a compound of formula (I/Al)!

(I/Al)

! p
a special case of the compounds of formula (I/A) in which 
A is a methylene link -CH2- and in which W and m have the 
same meaning as in the formula (I), which may be sali- 
fied, if so desired, with a pharmaceutically acceptable 
acid and converted, if so desired, to a compound (I/Bl)s

(W)m (I/Bl)

V

• ft ft ft « ftft
··. ‘ 15

9 ft ft ft

ft ft ft • · ·

• · ft• ftft

a special case of the compound of formula (I/B) in which 
A is a methylene link CHZ and W and m have the same 
meaning as in the formula (I),
by treatment of a compound of formula (I/Al) with an 
alkaline agent in aqueous solution as described for the 
conversion of the compounds of formula (I/A) to a com
pound of formula (I/B).

The compounds of formula (I) possess advantageous 
pharmacological properties. '

In particular, these compounds have evinced 
advantageous analgesic activity.

A pharmacological study of the compounds of the 
invention showed that they were of low toxicity, endowed 
with a high level of pure analgesic activity, devoid of 
an anti-inflammatory component and hence devoid of 
drawbacks inherent in most compounds exhibiting this 
activity (ulcerogenic action on the mucosi, interference 
with coagulation, etc.). This spectrum of activity hence

25
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rendersthe compounds of the present invention especially 
advantageous in a number of indications such as rheumatic 
pain such as that associated with sprains, fractures and 
dislocatidns, post-traumatic pain, postoperative pain, ,

5 dental pain, neurological pain such as facial neuralgia, 
visceral pain such as nephritic colic, dysmenorrhea, 
proctological surgery, pancreatitis, diverse pains,

■ headache, cancer pain, etc.
In addition, the compounds of the invention have

10 evinced a good affinity for MI receptors. This means that 
they may be used profitably in disorders of cerebral 
circulatory insufficiency, the multifarious disorders 
resulting from normal or pathological aging, memory loss 
and Alzheimer's, disease.

*♦...* is The subject of the present invention is also
•’’•J pharmaceutical compositions containing the products of

*:** formula (I) or one of their addition salts with a pharma
ceutically acceptable acid, alone or in combination with 

‘ one or more pharmaceutically acceptable, non-toxic, inert
• *·· 20 excipients or vehicles. ,

Among the pharmaceutical compositions according 
to the Invention, there may be mentioned, more especial
ly, those which are suitable for oral, parenteral, nasal, 
recbal, per lingual, ocular or respiratory administration, 
and in particular injections, aerosols, eve or nasal 
:rops, simple or sugar-coated tablets, sublingual tab
lets, sachets, packets, hard gelatin capsules, sublingual 
preparations, troches, suppositories, creams, ointments, 
skin gels, and the like.

The appropriate dosage varies according to the 
patient's age and weight, the administration route and 
the/ nature of the therapeutic indication and of any 
associated treatments, and ranges between 1 centigram and 
4 grams per 24 hours.

- The examples which follow Illustrate the inven
tion and in no way limit it. / /

The XH nuclear magnetic resonance spectra were 
recorded using TMS as ah internal reference. The infrared 
spectra /were/ recorded using a KBr disk containing

" I ' , I .

ft 
ft

25
ft ft ft • · !; · ·· ··
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approximately 1% of the test product.
The products obtained according to the procedures

described under the heetding "Preparations" do not form 
part of the invention^ they nevertheless constitute 

synthesis intermediates useful for the preparation of the 
compounds of the invention.

PREPARATIONS:
PREPARATION 1: 3H-OXAZ0LO[4,5-b]PYRIDIN-2-ONE*

5.5 g (0.05 mol) of 2-amino-3-hydroxypyridine are
fl ■>-·’

introduced into a three-necked flask and the system is 
placed under argon. 100 ml of anhydrous tetrahydrofuran 
(THE) are added. 12.15 g (0.075 mol) of 1,1-carbonyl- 
diimidazole are then introduced. The mixture is heated to 
reflux for 5 hours (under argon). The THF is then evapo
rated off. The residue is taken up with dichloromethane.
Washes of the organic phase are performed withNaOH

η ■ ν·'solution (5%) (6 x 150 ml); the cyclized product passes 
into the aqueous phase and is precipitated at a pH in the 
region of 5 (by adding 2 N hydrochloric acid solution). 
The product is filtered off and stored in a desiccator.

Yield: 77%
Melting point: 212-214’C

« PREPARATION 2: 5-MFTHYL-3H-OXA.ZOLO [ 4,5-b]PYRIDIN-
2-ONE*

STAGE A: 2-NITRO-3-HYDROXY-6-METHYLPYRIDINE
5.45 g (50 mmol) of 5-hydroxy-2-methylpyridine

are added to 20 ml of concentrated sulfuric acid while 
cooling in an ice bath. The temperature is maintained at 
+6*C and 2.35 ml of fuming nitric acid are added with 
stirring. The mixture is left overnight at room tempera
ture. 100 g of ice are added with stirring. The product 
is filtered off, rinsed with water and dried.

STAGE Bt 2-AMINO-3-HYDROXY-6-METHYLPYRIDINE
3.5 g of 2-nitro-3-hydroxy-6-methylpyridine are

placed under & hydrogen pressure in 30 ml of methanol in
j> AA !'

the presence of 1 gram of paliadlnized charcoal. The
.-, 1 "

mixture is stirred and v filtered. The methanol is

t - --------- ,---------- - ------ ---------
* See nomenclature appended on page 22
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evaporated off.
STAGE C s 5-METHYL-3H-0XAZ0L0[4,5-b]PYRIDIN-2-ONE

1.24 g (10 mmol) of 2-amino-3-hydroxy-6-methyl- 
pyridine are introduced into a three-necked round- 
bottomed flask. The contents are placed under argon. 
20 ml of anhydrous tetrahydrofuran and then 2.43 g 
(15 mmol) of 1,1-carbonyldiimidazole are added. The 
mixture is heated to reflux for 6 hours. The reaction 
medium is evaporated. The crystals obtained are washed 
with water, filtered off and redissolved in hot methanol. 
The solution is filtered and re-evaporated. >

Yield: 75% k
Melting point: 243°C
Spectral characteristics: |
XH NMR Solvent CDC13: δ ppm 
5: 12.3 1H, unresolved complex, NH

K 5: 7.5 1H; doublet; H7; J = 8 Hz 

5: 6.9 1H; doublet; He; J = 8 Hz 
5: 2.4 3H; singlet; CH? /
Infrared: 1750 cm'1, u (C=0)

1610 cm-1, v (OC)
PREPARATION 3: 3-(2-BROMOETHYL)-3H-OXAZOLO[ 4,5-b]- 

PYRIDIN-3-ONE
STAGE A: OXAZOLO[ 4,5-b]PYRIDIN-2-ONE SODIUM DERIVA

TIVE \
6 g (44.11 mmol) of 3H-oxazolo[4,5-b]pyridin- 

2-one are dissolved in a sufficient quantity of tetra
hydrofuran, and this solution is then added to an 
ethanolic solution of sodium ethylate obtained from 
1 gram (43.50 mmol) of sodium in approximately 150 ml of 
ethanol. The mixture is evaporated under vacuum and the 
residue is taken up with a sufficient quantity of 
dimethylformamide to dissolve it.

STAGE B: 3-(2-BR0M0ETHYL)-3H-OXAZOLO[4,5-b]PYRIDIN-
2-ONE

solved 
placed 
by a

7.6 ml (88.22 mmol) of 1,2-dibromoethane, dis- 
in approximately 50 ml of dimethylformamide, are
in a round-bottomed flask under argon, surmounted
//

condenser, and the solution obtained in the

35
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preceding step is then added slowly with stirring. The
mixttire is brought to 100 °C for 2 hours.

'j After cooling, the dimethylformamide is evapora
ted under vacuum and the residue is then taken up with 
water and extracted with methylene chloride. After drying 
over MgSO4, the methylene chloride is evaporated off and 
the residue is purified on a flash silica column 
(230-240 mesh) in methylene chloride. After evaporation,
5.2 g of a, white powder are obtained.

Yield: 50%
PREPARATION 4: 3-(3-BROMOPROPYL)-3H-OXAZOLO[4,5-b]- 

PYRIDIN-2-ONE
Using the procedure described in Preparation 3, 

but replacing 1,2-dibromoethane in^ stage B by 1,3-di- 
bromopropane, the product of the title is obtained.

PREPARATION 5¼ 3-( 4-BROMO-n-BUTYL) -3H-OXAZOLO- 
^[4,5-b]PYRIDIN-2-ONE

Using the procedure described in Preparation 3, 
but replacing 1,2-dibromoethane in stage B by 1,4-di- 
bromo-n-butane, the product of the title is obtained.

Yield: 50%
Melting point: 46 eC 
Spectral characteristics:
XH NMR Solvent CUC13: 6 ppm

1.92-2.03 ppm, multiplet; 4H; -CHo-CH,-CH,-CH,-Br
3.47 ppm; triplet; 2H; CH?-Br
3.99 ppm; triplet; 2H
7.06 ppm; doublet of doublet; 1H; He;
JHeHj » 8.3 Hz
JHeH3 = 5.3 Hz Q
7.40 ppm; doublet of doublet^ 1H; H7;
JH7He 8.3 Hz
JH7H5 = 1 Hz

8.11 ppm; doublet of doublet; 1H; H3;
JH5He = 5.3 Hz
JHjHj = 1 Hz

PREPARATION 6: 5-METHXL-3-(2-BROMQETHYL)-3H-0XAZOLO· 
[4,5-b]PYRIDIN-2-one _

/> Usinq the procedure described in Preparation 3

S: 
5: 
5: 
δ:

δ:

/

\/
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but replacing 3H-oxazolo[4,5-b]pyridin-2-one by 5-methyl-
3H-oxazolo[4,5-b]pyridin-2-one, the product of the title
is obtained.
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EXAMPLE Is 3-(2-PIPERIDINOETHYL)-3H-0XAZ0L0-
[4,5-b]PYRIDIN-2-ONE

λ 0.01 mol of 3-(2-bromoethyl)-3H-oxazolo[4,5-b]-\\
pyridJn-2-one, dissolved in acetonitrile, 0.15 mol of 
piperidine and 0.015 mol of diisopropylethylamine are 
introduced into a round-bottomed flask placed under argon 
and surmounted by a condenser. The mixture is brought to 
80 eC for 12 hours. It is cooled, the acetonitrile is 
evaporated off under vacuum and the residue is taken up 
with water. The alkalinity of the medium is checked and 
tha medium is extracted with dichloromethane. The organic 
phase is dried over magnesium sulfate and evaporated and 
the residue is recrystallized.

Yields 97%
Melting points 84°C ,
Spectral characteristics s 
Infrareds 3100-2700 cm'1, v (CH)

1760 cm-1, V (C=O)
1590 cm-1, v (C=C) conjugated

Nuclear magnetic, .resonance s 
*H NMR Solvent CDC13s δ ppm
6s 1.34-1.56, 6H; multiplet; piperidine (β and γ to 

the nitrogen)
6s 2.42-2.55, 4H; multiplet; piperidine (a to the

nitrogen)
6s 2.76, 2H; triplet; piperidine CH7-CH, ; J = 4.1 Hz 

30 6s 4.07, 2H; triplet; CH?-CH-,: piperidine; J == 6.1 Hz
• ft ft• ft · 6 s 7.03 ppmt 1H; doublet of doublet; aromatic; He

6s 7.38 ppm: 1H; doublet of doublet; aromatic; h7
6s 8.09 ppm: 1H; doublet of doublet; aromatic; H5 .

J EXAMPLE 2s 3·- [ 2-( 4-METHYL-I-FIPERAZ INYL) ETHYL ] -
35 3H-OXAZOLO[4,5-b]PYRIDIN-2-ON^

Using the procedure described in Example 1, but 
replacing piperidine by X-methylpiperazine, the product 
of the title is obtained.

Yields 90%
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Melting point: 85°C 
Spectral characteristics: t;
Infrared; 3100-2700 cm'1, v (CH)

1760 cm'1, y (C=0) '
5 1590 cm'1, y (C=C) conjugated

Nuclear magnetic resonance:
XH NMR Solvent CDC13: S ppm 
St 2.23, singlet; 3H; CH?
£: 2.25-2.70, multiplet; 8H; piperazine

10 Si
I
$
S :

2.79, 2H; triplet; piperazine 
4.05, 2H; triplet; piperazine

CH,-CH,
CH,-CH,
aromatic; h67.04: 1H; doublet of doublet;

e · ·· 5: 7.39: 1H; doublet of doublet; aromatic; H7• ·<' ·• · · · £: 8.09 1H; doublet of doublet; aromatic; H5

··<

15 EXAMPLE 3: 3—[2-( 1-PYRROLIDINYL) ETHYL]-3H-OXA-
ZOLO[4,5-b]PYRIDIN-2-ONE (OXALATE) 

Using the procedure described in Example 1, but 
replacing piperidine by pyrrolidine, the product of the 
title is obtained in the form of a base. The product is

20 dissolved in ethanol and 0.01 mol of oxalic acid is 
added. The product is drained.

Melting point: 180*C 
Spectral characteristics:
Infrared: 3100-2700 cm'1, y (CH)

. ....25 1760 cm"1, v (C=O)
1590 cm"1, y (C=C)

Nuclear magnetic resonance:
• · ·• · · XH NMR Solvent COC13: £ ppm
• · ·
• · · £: 7.04: 1H; doublet of doublet; aromatic; Hq

• · ·
• *’30 £: 7.39: 1H; doublet of doublet; aromatic; H7 f

Si 8.09 1H; doublet of doublet; aromatic; Hs
EXAMPLE 4: 3-(2-MORPHOLINOETHYL]-3H-OXAZOLO-

V [4,5-bJPYRIDIN-2-ONE
Using the procedure described in Example 1, but

35 replacing piperidine by morpholine, the product of the 
title is obtained.

Yield: 98%
> Melting point: 83"C
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Spectral characteristics:

Infrared: 3100-2700 cm-1, v (CH)
1760 cm'1, v (C=O)
1590 cm'1, v (C=C)

Nuclear maqnetic resonance:
1H NMR Solvent CDC13: δ ppm
6: 2.49-2.53: 4H; multiplet; 2 CHZ a to the nitrogen: 

morpholine
5: 2.68: 2H; CH,-CH? - morpholine; J = 6.3 Hz 
St 3.54-3.58: 4H; multiplet; 2CH2 a to the oxygen;

morpholine
5: 4.04: 2H; triplet; CH,-CH; - morpholine;

J = 6.3 Hz
5: 7.03: 1H; doublet of doublet; aromatic; H6
£: 7.38: 1H; doublet of doublet; aromatic; H7
5: 8.08: 1H; doublet of doublet; aromatic; Hs
EXAMPLE 5: 3-(2-AMINOETHYL)-3H-OXAZOLO[4,5-b]-

PYRIDIN-2-0NE (HYDROCHLORIDE)
0.013 mol of hexamethylenetetramine, dissolved

beforehand in 20 cm3 of chloroform, and 0.01 mol of 
3-(2-bromoethyl)-3H-oxazolo[4,5-b]pyridin-2-ohe, dis
solved beforehand in 15 cm3 of chloroform, are introduced 
into a round-bottomed flask placed under argon and 
surmounted by a condenser. The mixture is heated to 
reflux for one week. The product is drained and dried.
The precipitate is introduced into a ground-necked 250-cm3

■ ,
flask equipped with a reflux condenser, and 50 cm of 
absolute alcohol andlO cm3 of concentrated hydrochloric 
acid are added. The mixture is heated to reflux for 
two hours with magnetic stirring. The solvent is evapor
ated off on a water bath under vacuum and the product is 
recrystallized in alcohol at 95*C.

Yield: 70%0 · ft
Spectral characteristics:
Infrared: 3200-2400 cm'1, v (NH) and v (CH)

' Nuclear magnetic resonance:
XH NMR Solvent CDC13: S ppm
δ: 7.05 ppm: 1H; chromatic; He
δ: 7.38 ppm: 1H; aromatic; H7

a
ft

35
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δ: 8.09 ppm: IH; aromatic; H5
EXAMPLE 6: 3- [ 2- (N-METHYL-N-BENZYLAMINO) ETHYL] -

3H-OXAZOLO[ 4,5-b]PYRIDIN-2-ONE
Using the procedure described in Example 1, but 

replacing piperidine by N’inethyl-N-benzylamine, the 
product of the title is obtained.

Yield: 75%
Spectral characteristics:
Infrared: 3100-2700 cm"1, i- (CH)

/ 1760 cm'1, m (C=O)
Nuclear magnetic resonance:
XH NMR Solvent CDC13: S ppm 
δ: 2.20 ppm, singlet: 3H; CH,
5: 7.03 ppm: IH; Hs
δ: 7.38 ppm: IH; H7
δ: 8.09 ppm: IH; Hs
5: 7.27 ppm: 5H; aromatic (CBH?-CH,)
EXAMPLE 7: 3-[2-(METHYLAMINO)ETHYL]-3H-OXAZOLO-

[4,5-b]PYRIDIN-2-ONE
In a 1,000-cm3 ground-necked flask, 0.02 mol of 

3-[2-(N-methyl-N-benzylamino) ethyl]-3H-oxazolo[4,5-b]- 
pyridin-2-one is dissolved in 250 cm3 of methanol. 0.2 g 
of palladinized charcoal is introduced and the mixture is 
stirred under a hydrogen atmosphere at room temperature 
and atmospheric pressure. After absorption of the theo
retical quantity of hydrogen, the reaction medium is 
filtered. The filtrate is concentrated on a water bath 
under vacuum and acidified with a stream of gaseous 
hydrochloric acid. The precipitate obtained is drained, 
dried and recrystallized.

Yields 75%
Spectral characteristics:

(CH)Infrared: 3100-2/^0 cm"1, v (NH) ox-
2440 cm'1, v (NH)
1750 cm'1, v CO (OCON)
1610 cm"1, v (C=C) aromatic

Nuclear magnetic resonance:
XH NMR Solvent CDC13: δ ppm
δ: 7.05 ppm, doublet of doublet; IH; Hs

35
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δ: 7.38 ppm, doublet of doublet; 1H; H7 
5s 8.09 ppm, doublet of doublet; 1H; Hs 
EXAMPLE 8: 3-[2-(ISOPROPYLAMINO)ETHYL]-3H-

OXAZOLO[4,5-b]PYRIDIN-2-ONE (HYDRO
BROMIDE)

0.1 mol of isopropylamine and 0.01 mol of
3-(2-bromoethyl)-3H-oxazolo[4,5-b]pyridin-2-one, dis- 
solved beforehand in 40 cm3 of acetonitrile, are intro
duced into a 100-cm3 ground-necked round-bottomed flask 
equipped with a reflux condenser. The mixture is heated 
to refl'^x for 15 hours. After cooling, the precipitate 
obtained is drained, dried and recrystaliized.

Yield: 92%
Spectral characteristics:
Infrared: 3100-2650 cm-1, v (NH) and y (CH)

2450'cm’1, v (NH)
1745 cm-1, v CO

EXAMPLE 9: 3-[2-(CYCLOPROPYLAMINO)ETHYL]-3H-
OXAZOLO[4,5-b]PYRIDIN-2-ONE (HYDRO
BROMIDE) y

Using the procedure described in Example 8, but 
replacing isopropylamine by cyclopropylamine, the product 
of the title is obtained.

v EXAMPLE 10: 3-[2-(Dl£THYLAMINQ)ETHYL]-3H-OXAZOLO-
[4,5-b]PYRIDIN-2-0NE (OXALATE)

Using the procedure described in Example 1, but 
replacing piperidine by diethylamine, the product of the 
title-Xs obtained in the form of a base. It is dissolved 
in ethanol and 0.01 mol of oxalic acid is added. The 
product is drained. It is dried. It is recrystaliized.

Melting point: 139“C
EXAMPLE 11: 3-[2-(N-METHYL-N-CYCLOHEXYLAMINO) -

ETHYL]-3H-OXAZOLO[4,5-b]PYRIDIN-2-ONB
Using the procedure described in Example 1, but 

replacing piperidine by N-methyl-N-cyclohexylamine, the 
product of the title is obtained.

EXAMPLE 12: 3-[2-(4-PHENYLPIPERIDINO)ETHYL]-3H-
OXAZOLO[4,5-b]PYRIDIN-2-ONE

Using the procedure described in Example 1, but
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replacing piperidine by 4-phenylpiperidine, the product 
of the title is obtained. '

Melting point: 88"C
EXAMPLE 13: 3-[2+(l,2,3,4-TETRAHYDRO-l-QUINOLYL)-

i)5 ETHYL]-3H-OXAZOLO[4,5-b]PYRIDIN-2-ONE
Using the procedure described in Example 1, but 

/ replacing piperidine by 1,2,3,4-tetrahydroquinolino, the n
·*' : product of the title is obtained.

EXAMPLE 14: 3-MORPHOLINOMETHYL-3H-OXAZOLO[4,5-b]-
10 PYRIDIN-2-0NE

4.1 g (0.03 mol) of 3H-oxazolo[4,5-b]pyridin- 
2-one are dissolved in 100 ml of alcohol at 95°C. 2.88 g

.... (0.33 mol) of morpholine) and then 3 ml of 30% aqueous
**"· formaldehyde solution are added. The mixture is stirred

*· *·· 15 on a water bath at a temperature in the region of 50°C
.for one hour 30 minutes, stirring being maintained. The 
.·*:*. mixture is left to stand for one hour at room tempera-· · a ■'
;·. ture. The crystals are drained and recrystallized.
’ “* Yield: 85% c
,, 20 Spectral characteristics:

Infrared: 3100-2700 cm">, v (CH)
.....: 1760 cm'1, v (CO)
*../ 1590 cm'1, v (C=C)

···· * EXAMPLE 15: 3-( 1-PYRROLIDINYLMETHYL)-3H-OXA2OLO-

: e..6 25 [4,5-b]PYRIDIN+2-ONE
**’* Using the procedure described in Example 14, but

replacing morpholine by pyrrolidine, the product of the
·'/.··. title is obtained.

EXAMPLE 16: 3-PIPERIDINOMETHYL-3H-OXAZOLO-
** β,: 30 [4,5-b]PYRIDIN—2-ONE

Using the procedure described in Example 14, but 
replacing morpholine by piperidine, the product of the 
title is obtained. .

1 EXAMPLE 17: / 3-(2-PIPERIDINOETHYL)-5-METHYL-3H-
( 35 OXAZOLO[4,5-b]PYRIDIN-2-ONE
§ ' *

Using the procedure described in Example 1, but 
replacing 3- (2-bromoethyl) -3H-oxazolo[4,5-b]pyridin-2-one 
by 3-(2-bromoethyl)-5-methyl-3H-oxazolo[4,5-b]pyridin- 
2-one obtained in Preparation 6, the product of the title
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is obtained.
EXAMPLE 18 s 3-[2-(4-TRIFLUOROMETHYLBENZYLAMINO) -

ETEYL]-3H-OXAZOLO[4,5-b]PYRIDIN-2-ONE
Using the procedure described in Example 1, but 

replacing piperidine by 4-trifluoromethylbenzylamine, the 
product of the title is obtained.

EXAMPLE 19: 3-[2-(4-METHYLPIPERIDINO)ETHYL]-3H-
0XAZ0L0[4,5-b]PYRIDIN-2-0NE ,

ο ’ I
Using the procedure described in Example 1, but 

replacing piperidine by 4-methylpiperidine, the product 
of the title is obtained.

EXAMPLE 20 i 3-[2-(4-BENZYLPIPERIDINO)ETHYL]-3H- 
0XAZ0L0[4,5-b]PYRIDIN-2-0NE

Using the procedure described in Example 1, but 
replacing piperidine by 4-benzylpiperidine, the product 
of the title is obtained.

EXAMPLE 2ϊί: 3-[2-(2-CHLOROETHYLAMINO)ETHYL]-3H-
\ _ OXAZOLO[4,5-b]PYRIDIN-2-ONE

Using the procedure described in Example 1, but 
replacing piperidine by 2-chloroethylamine, the product 
of the title is obtained. 'ξ

EXAMPLE 22: 3-{2-[4-(4,4'-DlFLUOROBENZHYDRYL)-
l-PIPERAZINYL] ETHYL}-3H—OXAZOLO- 
[4,5-b]PYRIDIN-2-ONE

Using the procedure described in Example 1, but 
replacing piperidine by 1-(4,4'-difluorobenzhydryl)- 
piperazine, the product of the title is obtained.

EXAMPLE 23s 3-[2-( 4-BENZHYDRYL-1-PIPERAZINYL )-
ETHYL]-3H-OXAZOLO[4,5-b]PYRIDIN-2-ONE

Using the procedure described in Example 1, but 
replacing piperidine by 1-benzhydrylpiperazine, the 
product of the title is obtained.

EXAMPLE 24: 3-{2-[4-(4-CHLOROBENZHYDRYL)-1-
PIPERAZINYL]ETHYL}-3H-OXAZOLO-

x [4,5-b]PYRIDIN-2-ONE
Using the procedure described in Example 1, but 

replacing piperidine by l-(4-chlorobenzhydryl)piperazine, 
the product of the title is obtained.
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EXAMPLE 25 s 2-( 2-PIPERIDINOETHYLAMINO)-3-PYRI- 
DINOL

0.01 mol of 3-(2-piperidinoethyl)-3H-oxazolo- 
[4,5-b]pyri(idin-2-one, obtained in Example 1, is placed in 
50 ml of 10% sodium hydroxide solution. The mixture is 
heated to reflux for 4 hours with magnetic stirring. 
After cooling, the solution is acidified with 30% hydro
chloric acid. While cooling, saturated aqueous sodium 
bicarbonate solution is added until the pH = 7. The 
precipitate is filtered off and washed three times with 
water, dried under vacuum in a desiccator and then washed 
again.

By using the procedure described in Example 25, 
but employing the compounds obtained in Examples 2 to 24 
as starting material, 2-{[(substituted)amino]alkylamino}- 
3-pyridinols, substituted where appropriate, are 
obtained.
PHARMACOLOGICAL STUDY OF THE COMPOUNDS OF THE INVENTION 

EXAMPLE 26: STUDY OF THE ACUTE TOXICITY
The toxicity was assessed after oral administra

tion of increasing doses (0.1, 0.25, 0.50j 0.75 and
1 g/kg) to batches of five mice (20 ± 2 grams). The 
animals were observed at regular intervals during the 
first day, and daily during the two weeks following the 
treatment. -

It is apparent that the compounds of the inven
tion are completely non-toxic.

EXAMPLE 27 x STUDY OF THE ANALGESIC ACTIVITY
The activity against pain was investigated in 

mice (23-25 g) according to a protocol derived from the 
technique described by SIEGMUND (SIEGMUND. E.A., 
R.A. CADMUS & GQLU, J. Pharm,, Exp. Ther. 119. 184, 1957). 
The mice, randomized in batches of 12 animals, received 
the treatment orally (excipient for the controls) 1 hour 
before the intraperitoneal injection of a 0.02% aqueous- 
alcoholic solution of phenyl-p-benzoquinone. The writhing 
movements are counted between the 5th and 10th minute 
after injection.

The percentage activity obtained was evaluated
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for each dose (% decrease in the number of writhing 
movements in the treated animals relative to the con
trols). An ED50, the dose producing a 50% activity, was 
determined for each product tested.

EXAMPLE 28 s STUDY OF THE ANTI-INFLAMMATORY 
ACTIVITY

The anti-inflammatory potential of the compounds 
was investigated on a model of acute inflammation induced 
by the subcutaneous injection of a solution of carra
geenan into the rat hind foot, according to a technique 
based on the method of WINTER, G.A., E.A. RISLEY and 
G.N. NUSS - Proc. Soc. Exp. Med. 111. 554, 1962. The rats 
(100-120 g), randomized in batches of 8, were treated 
(including the controls, which receive excipient) 1 hour 
before the local injection of a 0.5% suspension of 
carrageenan (Sigma type IV; 0.1 ml per rat). The edema is 
determined 3 hours after injection, by plethysmometric 
measurement (UGO BASILE water plethysmometer) of the 
volume of each of the hind feet (edema = volume of the 
inflamed foot - volume of the non-inflamed foot).

The percentage activity corresponds to the 
percentage decrease in the mean edema of the batch 
compared to the mean of the corresponding control batch. 
An ED30, the dose producing a 30% activity, was 
determined.

This ED30 Is equal to 50 mg.kg"1 for the compound 
of Example 6 of Patent US 4,038,396. It is very markedly 
greater than this value for all the compounds of the 
invention; up to a dose of 150 mg.kg"1, they have no anti
inflammatory activity.

EXAMPLE 29: GASTRIC TOLERANCE TEST
A group of 5 rats is subjected to fasting for 

24 hours. The test products are administered orally, in 
suspension in acacia syrup at a dose of 150 mg.kg . After 
admintH-hr-ahion, the animals are placed under so-called 
semi-constrained conditions reputed to be ulcerogenic 
(they are shut up in narrow cages). After 6 hours, they 
are sacrificed and the stomach wall is examined. Gastric 
tolerance is defined on the basis of the scoring of SHAY

(L·

35
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the points of ulceration is scored from 0 to 3. An index 
of ulceration U and an index of hyperemia or irritation 
H are defined.
U or H - (Sum the scores) x (number of points of stomach tested) 

Number of animals studied
Overall index of propensity for attack G = 3U + H.

This index G is equal to 1 for the products of
the invention, 12 for the control and 74 for aspirin.

EXAMPLE 30 s TEST OF BINDING TO .RECEPTORSγ·5
A study of the binding of the compounds of the 

invention to different categories of receptors was 
carried out according to conventional techniques. It is 
apparent that some compounds of the invention bind with 
good affinity (10-7 M) to MI muscarinic receptors, which 
does not appear to have been reported hitherto for 
comparable structures.

EXAMPLE 31: PHARMACEUTICAL COMPOSITION; TABLET
Tablets containing 25 mg of 3-(2-piperidino- 

ethyl) -3H-oxazolo [ 4,5-b]pyridin-2-ont!
Preparation formula for 1,000 tablets

3-[2-(1-Pyrrolidinyl)ethyl]-3H-oxazolo-
[4,5-b]pyridin-2-one ..................................................   25 g
Wheat starch.....................................................................   15 g
a w

Corn starch......................... ?............................. .. .. .. ........................... 15 g
Lactose ........................................................................Q.............. 65 g
Magnesium stearate .. „....Y.......... .............. .. 1 g
Silica ............................................................ ............................................ 1 g
Hydroxypropylcellulose ................................... .. ..  . ...................... 2 g
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound of formula (I) J
λ\

5

ft···
• · ft ···• o ·

1Q
«ft· ft

• ••ftft ft ft• ft ft

15

ft ft
ft ft ft ft ft ftftft ft ft

ftft ft
···· 20

ft ft ft ft ft ft

in which:
Rx and Ra each represent a hydrogen atom or, with the 

nitrogen and oxygen which bear them, form an
- 0 - CO - N lirik,

W represents a halogen atom or a lower alkyl or 
alkoxy group optionally substituted with one or 
more halogen atoms, such as trifluoromethyl, and 
m being between 0 and 3,

A is a linear or branched alkyl radical comprising 
from 1 to 6 carbon atoms, <

R3 and R4, which may be identical or different, 
/represent:
- a hydrogen atom,
- a linear or branched lower alkyl group,
- a linear or branched lower alkenyl group,
- a cycloalkyl group having 6 to 10 carbon atoms,
- an aryl or (lower alkyl)aryl group,

each of thesegroups being optionally substituted with 
one 'or more halogen atoms or trifluoromethyl, hydroxyl

25

or lower alkoxy groups,
or alternatively:

R3 and R4, with the nitrogen atom to which they are 
linked, constitute a saturated or unsaturated, mono- 
or bicyclic nitrogenous heterocyclic system compris
ing at most 12 atoms - not counting the hydrogen 
atoms - among >which may be included one to three 
hetero atoms selected from nitrogen, oxygen and 
sulfur, unsubstituted or substituted with a lower 
alkyl or phenyl or phenyl (lower alkyl) or diphenyl- 
(lower alkyl) group, it being possible for the 
phenyl, phenyl (lower alkyl) or diphenyl (lower alkyl)

30
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20

groups to be substituted with one or more halogen 
atoms or a hydroxyl, lower alkyl, lower alkoxy or 
tri fluoromethyl groups,On condition that R3 and R*, 
with the nitrogen atom to which they are linked, do 
not constitute a l-?arylpiperazine or 1-heteroaryl- 
piperazine system,

on the understanding that lower alkyl, lower alkenyl or 
loiter alkyloxy radical is understood to mean a linear or 
branched group comprising from 1 to 6 carbon atoms, and that aryl or heteroaryl groups are understood to mean 
unsaturated mono- or bicyclic groups comprising from 5 to 
12 carbon atoms - not counting the hydrogen atoms - 
incorporating or otherwise in their carbon skeleton 1, 2 
or 3 hetero atoms selected from nitrogen, oxygen and 
sulfur,
its isomers, epimers and diastereoicomers,
as well as its addition salts with a pharmaceutically 
acceptable acid and, when Rx and R2 each represent a 
hydrogen atom, its addition salts with a pharmaceutically 
acceptable base.
2. A compound as claimed in claim 1 for which Rx and 
R2 together form a CO group, of formula (I/A):

• ••ft » ft ·

ft ftft• ft « ft ft ft ft (I/A)

• ft ft ft ft ft ft ft ft
25 %

ita isomers as well as its addition salts with a phar

maceutically acceptable acid.
3. A compound as claimed in claim 1 for which R. and
R2 each represent a hydrogen atom, of formula (I/B):

(W)i

A—N

/R3 (I/B)

Rl|
\
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Its Isomers as well as its addition salts with a phar
maceutically acceptable acid or with a pharmaceutically
acceptable base.
4. A compound as claimed in claim 1 for which Ra and 
R4, with the nitrogen atom which bears them, represent a 
saturated mono- or bicyclic nitrogenous heterocyclic 
system comprising from 5 to 12 atoms - not counting the 
hydrogen atoms - incorporating or otherwise in their 
carbon skeleton 1, 2 or 3 hetero atoms selected from 
nitrogen, oxygen and sulfur,
its isomers, epimers and diastereoisomers, (
as well as Its addition salts with a pharmaceutically 
acceptable acid and, when Rx and R2 each represent a 
hydrogen atom, its addition salts with a pharmaceutically 
acceptable base. -
5. The compound as claimed in one of claims 1 and 2
which is 3-(2-piperidinoethyl)-3H-oxazolo[4,5-b]pyridin- 
2-one, as well as its addition salts with a pharmaceuti
cally acceptable acid. /
6. The compound as claimed in one of claims 1 and 2/ 
which is 3-[2-(4-methyl-l-piperazinyl)ethyl]-3H-oxazolo 
[4,5-b]pyridin-2-one, as well as its addition salts with 
a pharmaceutically acceptable acid.
7. The compound as claimed in one of claims 1 and 2 
which is 3-[2-(l-pyrrolidinyl) ethyl]-3H-oxazolo[4,5-b]- 
pyridin-2-one, as well ae its addition salts with a 
pharmaceutically acceptable acid.
8. The compound as claimed in one of claims 1 and 2 
which is 3-(2-morpholinoethyl)-3H-oxazolo[4,5-b]pyridin- 
2-one, as well as its addition salts with a pharmaceuti
cally acceptable acid.
9. The compound as claimed in one of claims 1 and 3 
which is 2-(2-piperidinoethylamino)-3-pyridinol, as well 
as its addition salts with a pharmaceutically acceptable 
acid or base.
10. A process for obtaining a compound of formula (I) 
as claimed in claim 1, wherein a compound of formula 
(II):

35
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(W)m (II)

A - X
in which W, m and A have the same meaning as in the 
formula (I)//and X represents a halogen atom, 

is reacted, preferably under an inert atmosphere, with a 
compound of formula (III), preferably in excess:

,R3
Η N

(III)

R4
ft · ftft ft ftft···
ft ft ft ft ftft• ftft

ft ft ft ft ft• ft ·..·
ft ft.·· ft ft ft'ft· ft

10

ft f
t ft

in which R3 and R4 have the same meaning as in the formula 
(I)/ "
in an organic mediumin the presence of a basic agent and

)/ 1 ''
at a temperature between room temperature and the reflux
ing temperature of the chOt/eu. solvent, to lead, after 
cooling, extraction and, where appropriate, purification,
to a compound of formula (I/A):

ft ft ft ft ft ftftft ft ft

ft ftft ft ft «ft···

(I/A)

15

ft ft ftft ft ft ft ftft

20

a special case of the compounds of formula (I) for which 
Rx with R2 forms a C = 0 group,
which may, if so desired, be separated, where applicable, 
into its isomers and then salified with a pharmaceutical
ly acceptable acid, "

J
which compound of formula (I/A) may be treated, if so 
desired, with an alkaline agent in aqueous solution, at 
a temperature between room temperature and the boiling 
point of the reaction medium, to lead, where appropriate 
after acidification and/or neutralization of the reaction 
medium, to a compound of formula (I/B):25
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(W)m Ά—Q
•OH

\ X— NH 
I
A—N

/

\

R3 (I/B)

Rl|

• · ft ftI ·ft ft ft ·
ft ft · ft ft ·• ft*

i··· 10
♦ ft··ft ft ft'·· ft

a special case of the compounds of formula (I) in which 
Ri and Rz each represent a hydrogen atom and W, m, A, R3 
and R4 have the same meaning as above, which is purified, 
if necessary, by a technique selected from crystalliza
tion and chromatography and which is salified, if so 
desired, with a pharmaceutically acceptable acid or base. 
11. A process for preparing a compound of formula 
(I/A) as claimed in claim 2, wherein a compound of 
formula (V) s

• f
t ft (W)m

(V)

• 0
·"' ft ftft ft ft

L

in which W and m have the same meaning as in the formula 
(I) and L represents an alkali metal, 
is reacted with a compound of formula (VII):

/ R3 .

15
• v ftft ft ft ft ft ft
• ft ft ft · ftft * ft

X-A-N (VII)

in which A, R. and R4 have the same definition as in the 
formula (I) and X represents a halogen atom, in an 
organic medium at a temperature between room temperature 
and the refluxing temperature of the chosen solvent, to ij 
lead, where appropriate after cooling, extraction and I 
purification, to a compound of formula (I/A), the isomers 
of which, where applicable, are separated and which is 
salified, if so desired, with a pharmaceutically accept
able acid.
12. A process for preparing a compound of formula
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(I/A) as claimed in claim 2 for which A represents a CH2 
group, wherein
on the one hand a compound of formula (IV):

(W)m
(IV)

·»·»• ·♦»»»
0 Λ ·• 0 »0 ■·

. ·*ί 9 ·
0

0«··

«·0»

- ,, Λ
in which W and m have the same meaning as in the formula 
(I)r
on the other hand a slight excess of an amine of formula 
(III)s

R3 ■ ’ ' "

HN
/

J
\

R4

XIII)

%.· : ίο

< «00

•••»00 15
00 0«

► 0 '»
0 · «

in which R3 and R4 have the same meaning as in the formula 
(I)r
and on the other hand an excess of formaldehyde, 
are dissolved in an a lower aliphatic alcohol medium, to 
lead, after heating the solution obtained to a tempera
ture between room temperature and the boiling point, and 
where appropriate cooling, allowing the mixture to stand 
for one to two hours, filtration and chromatography on a

• ·0 
• 0 «

0 0 « 0
silica column, to a compound of formula (I/Al)s C»

« β 0 
0 0 0 

• ··

• 0 » 
4 0 0
• 0»

0

(I/Al)
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a special case of the compounds of formula (I/'A) in which 
W, m, R3 and RA have the same meaning as in the formula 
(I) and A represents a CH2 group, /
which may be salified, if so desired, with a pharmaceuti
cally acceptable acid.
13. A process for preparing a compound of formula 
(I/A) as claimed in claim 2, wherein there is reacted a 
compound of formula (11):

I
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in which W, m and A have the same meaning as in the 
. )\ ..

formula (I) and X represents a halogen atom,
'■ It-, ' 1

which is condensed, preferably under an inert atmosphere, 
with a compound of formula (III), preferably in excess:

/3
HN (HI)

\

. - ' ; ' ' R4 « V
in which R3 and R4 have the same meaning as in the formula 
(I)r
in an organic medium, ih the optional presence of an 
excess of a basic agent and at a temperature between 
room temperature and the refluxing temperature of the 
chosen solvent, to lead, where appropriate after cooling, 
extraction and purification, to a compound of formula
(I/A):

ft « ft 
ftft V 

» ftft

fti « 
ft ftft• ftft

(I/A)

in which W, m, A, R3 and R4 have the same definition as in 
the formula (I),
which may, if necessary, be separated into its isomers 
and, if so desired, salified with a pharmaceutically 
acceptable acid.
14. A process for preparing a compound of formula
(I/B) as claimed in claim 3, wherein a compound of
formula (I/A):

20
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A —Ν

(Ι/Α)

\

Fb
in which W, m, A. R3 and R4 have the same meaning as in the formula (I), or one 

of its addition salts with a pharmaceutically acceptable acid, is subjected to an 

alkaline agent in aqueous solution, at a temperature between room temperature 

and the boiling point of the reaction medium, to lead, after neutralization or 

acidification of the reaction medium, to a compound of formula (I/B):

OH
<W)m

(I/B)

R,

N
/

I

\

/

R„

• · · ·
• · ·

• 9 9

• · · ·

• · · · 
····

• · ·
• · ·

in which W, m, A, R3 and R4 have the same definition as in the formula (I), 

which is salified, if so desired, with a pharmaceutically acceptable acid or base, 

where appropriate after purification.

Π

15. A pharmaceutical composition containing as active principle at ieast one 

compound as claimed in one of Claims 1 to 9, in combination with one or more 

pharmaceutically acceptable, non-toxic, inert excipients or vehicles.

16. A method of treating a mammal afflicted with a disorder selected from 

pain and disorders of cerebral circulatory insufficiency, comprising the step of
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administering to the said mammal an amount ot a compound as claimed in 

Claim 1 which is effective for alleviation of said disorder. .

DATED this 19th day of January, 1993

ADIR ET COMPAGNIE

WATERMARK PATENT & TRADEMARK ATTORNEYS
THE ATRIUM

290 BURWOOD ROAD

HAWTHORN VICTORIA 3122

AUSTRALIA
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A compound of formula (I)

in which: 
Rx

(W)r
NR2'

/
«3

(I)

and R2 each represent a hydrogen atom or, with the 
nitrogen and oxygen which bear them, form an
- 0 - CO - N link,

W represents a halogen atom or a lower alkyl or 
alkoxy group optionally substituted with one or 
more halogen atoms, such as trifluoromethyl, and

■ m being between 0 and 3,
A is a linear or branched alkyl radical comprising 

from 1 to 6 carbon atoms,
R3 and R4, which may be identical or different, 

represent: !
- a hydrogen atom,
- a linear or branched lower alkyl group,
- a linear or branched lower alkenyl group,
- a cycloalkyl group having 6 to 10 carbon atoms,
- an aryl or (lower alkyl)aryl group,

each of these groups being optionally substituted with
one or more halogen atoms or trifluoromethyl, hydroxyl

ίor lower alkoxy groups,
or alternatively??

R3 and R„, with the nitrogen atom to which they are 
linked, constitute a saturated or unsaturated, mono- 
or bicyclic nitrogenous heterocyclic system compris-

- ing at most 12 atoms - not counting the hydrogen 
atoms - among which may be included one to three 
hetero atoms selected from nitrogen, oxygen and 
sulfur, unsubstituted or substituted with a lower 
alkyl or phenyl or phenyl(lower alkyl) or diphenyl- 
(lower alkyl) group, it being possible for the 
phenyl, phenyl (lower alkyl) or diphenyl (lower alkyl)
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groups to be substituted with one or more halogen 
atoms or a hydroxyl, lower alkyl, lower alkoxy or 
trifluoromethyl groups,'on condition that R3 and RA, 
with the nitrogen atom to which they are linked, do 
not constitute a l-arylpiperazine or l-heteroaryl- 
piperazine system, *■ _

on the understanding that lower alkyl, lower alkenyl or 
lower alkyloxy radical is understood to mean a linear or 
branched group comprising from 1 to 6 carbon atoms, and 

•that aryl or heteroaryl groups are understood to mean 

unsaturated mono- or bicyclic groups comprising from 5 to 
12 carbon atoms - not counting the hydrogen atoms - 
incorporating or otherwise in their carbon skeleton 1, 2 
or 3 hetero atoms selected from nitrogen, oxygen and 
sulfur,
Its isomers, epimers and diastereoisomers,
as well as its addition salts with a pharmaceutically 
acceptable acid and, when Rt and R2 each represent a 
hydrogen atom,its addition salts with a pharmaceutically 
acceptable base.
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