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1. The compounds of general formula (I):
b
l
N
o=2 1O | 33 (1)
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in which:
R, denotes a hydrogen atom or a lower alkyl group
optionally substituted with a hydroxyl group,
R, and R,, which may be identical or different,
denote:
- a hydrogen atom,
- a linear or branched lower alkyl group,
- a linear or branched lower alkenyl group,
- an aryl or (lower alkyl)aryl group in
which the aryl portion is optionally
substituted with one or movre halogen
atoms, or lower alkyl groups optionally
substituted with one or more halogen
atoms, or lower alkoxy groups,
or alternatively R, and R, form, with the
/2
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nitrogen atom to which they are attached,
a saturated or unsaturated, mono- or
bicyclic heterocyclic system containing
one, two or three hetero atoms per ring,
chosen from nitrogen, oxygen or sulfur,
unsubstituted or substituted with a
halogen or a lower alkyl, lower alkoxy or
aryl group optionally substituted with one
or more halogen atoms, provided that R, and
R, do not form a l-arylpiperazine system
with the nitrogen atom to which they are

attached,
X denotes a hydrogen atom,
Y denotes a hydrogen atom or a hydroxyl group,

or alternatively X and Y together denote an oxygen atom provided that, in this
case, Ry is other than a methy! group,

yA denotes a hydrogen atom or alternatively Z forms a « bond with Y, and

T denotes a hydrogen atom or a lower alkyl group,

the term lower indicating that the groups so described have from 1 to 6 carbon atoms,
their enantiomers, diasterecisomers and epimers, their quaternary ammonium salts and
their addition salts with a pharmaceutically acceptable acid.
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The present invention relates to new benzoxazo-
linone derivatives, to their preparation and to pharma-
ceutical compositions containing them.

Many benzoxazolinone derivatives have been
described in therapeutics as possessing a wide variety of
pharmacological activities. French Patent 73/23,280
describes 6-acylbenzoxazolinones as analgesics. French
Patent 80/20,861 describes, in particular, 6-(2-amino-
ethyl)benzoxazolincnes and 6~ (aminoacetyl)benzoxazo-
linones which are usable in the treatment of arterial
hypertension as well as in that of painful syndromes.
French Patent 82/19,812 describes 6-(2-aminoethyl)benz-
oxazolinones which are usable in therapy in the treatment
of sleep disorders and character and behavioral dis-
orders.

The Applicant has now discovered benzoxazolinone
derivatives endowed with an analgesic activity which is
devoid of anti-inflammatory activity, of a markedly more
advantageous level than that of the derivatives described
in French Patents 73/23,280 and 80/20,861. The compounds
of the present invention are, in effect, endowed with a
high-level pure analgesic activity. In point of fact,
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 large number
of chemical mediators (prostaglandins, thromboxane A2,
etc.); multifarious side effects accordingly ensue, the
best known of which are attack of the gastric mucosa with
the possibility of ulcers. Apart from the disturbances
they cause, these concomitant effects prohibit the use of
these products in many subjects who are especially
sensitive to them. Being devoid of all anti-inflammatory
activity, the compounds of the present invention do not
interact with the mediators of inflammation and are hence
devoid of the side effects mentioned above. This feature,
combined, in the case of a number of the compounds, with
a complete absence of toxicity and a high level of
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activity, renders some compounds of the present invention
usable as analgesics much more safely and without the
restrictions in use customarily known for the great
majority of these products. Some derivatives of the
invention exhibit, in addition, advantageous activity on
arterial blood pressure and on the central
system.

nervous

More specifically, the invention relates to the
derivatives of general formula (I):
"o

|

/N
59— C I
3—_.L\\ <:> 83 (1)
0 C - C-CH = NT_
/N /\ R
£ Y 2 7T
in which:
R, denotes a hydrogen atom or a lower alkyl group

optionally substituted with a hydroxyl group,
R, and R,, which may be identical or different,

denote:

- a hydrogen atom,

- a linear or branched lower alkyl group,

- a linear or branched lower alkenyl group,

- an aryl or (lower alkyl)aryl group in
which the aryl portion is optionally
substituted with one or more halogen
atoms, or lower alkyl groups optionally
substituted with one or more haiogen
atoms, or lower alkoxy groups,
or alternatively R, and R, form, with the
nitrogen atom to which they are attached,
a saturated or unsaturated, mono- or
bicyclic heterocyclic system containing
one, two or three hetero atoms per ring,
chosen from nitrogen, oxygen or sulfur,
unsubstituted or substituted with a
halogen or a lower alkyl, lower alkoxy or
aryl group optionally substituted with one
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or more halogen atoms, provided that R, and
R; do not form a l-arylpiperazine system
with the nitrogen atom to which they are

attached,
X denotes a hydrogen atom,
Y denotes a hydrogen atom or a hydroxyl group,

or alternatively X and Y together denote an
oxygen atom provided that, in this case, R, is
other than a methyl group,

2 denotes a hydrogen atom or alternatively 2
forms a » bond with Y, and
T denotes a hydrogen atom or a lower alkyl group,

the term lower indicating that the groups so described
have from 1 to 6 carbon atoms,

their enantiomers, diastereoisomers and epimers and their
quaternary ammonium salts as well as their addition salts
with a pharmaceutically accceptable acid.

Among acids which may be used for salifying com-
pounds of general formula (I), hydrochloric, sulfuric,
phosphoric, tartaric, malic, maleic, fumaric, oxalic,
methanesulfonic, ethanesulfonic, camphoric and citric
acids, and the like, may be mentioned without implied
limitation.

The invention also encompasses two processes for
the production of the compounds of formula (I).

Depending on the compounds of the invention which
it is desired to obtain, it may, in effect, be advant-
ageous to use either on& process or the other.

The first process for preparing the compounds of
formula (I), which is especially advantageous for the
production of the compounds of formula (I) in which X, Y
and Z each denote a hydrogen atom, can nevertheless be
applied for the derivatives in which X, Y and 2 have
other meanings, and employs as starting material a

derivative of formula (II): .

(IT)
\O
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in which R’, denotes a hydrogen atom or a lower alkyl
group,

the derivative being obtained, for example, by the
reaction of ortho-aminophenol with urea followed, when R',
is other than H, by an alkg}atlon on the nitrogen,

vreacke.

which derivative is jsubjected—to—the—actien—of an acid
chloride of formula (III):

Cl - CO - HC - CHp - A

T (IIT)

in which T has the same meaning as in the formula (I), A
denoting a halogen atom,

or alternatively of the corresponding acid anhydride,

in the presence of aluminum chloride in dimethylformamide
according to the conditions of THYES et al. (J. Med.
Chem. 1983, 26, 6, 800-807),

pf‘o vee

to4cbta4n-a derivative of formula (IV):

in which R’,, T and A have the same meaning as above,

which, if so desired, is subjected to reduction with a

trialkylsilane in an acid medium according to the condi-

tions described by WEST et al. (J. Org. Chem. 1973, 38,
roouvce

(15), 2675-2681), to4iead=te a derivative of formula (V):

R
N

(V)
\o CHp - CHT - CH2A
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in which R’,, T and A have the same meaning as above,

the derivative of formula (IV) or the derivative of
formula (V), depending on the formula of the derivative
of formula (I) which it is desired to obtain, then being

reackted wikw

ssb#astad=te=$he=ae%;aﬂ=ei\an amine of formula (VI):

"2
, e

/
HN (VI)

R3

in which R, and R, have the same meaning as in the formula
(1),

in a solvent preferably chosen from acetone, aceto=-
nitrile, ethyl acetate, lower aliphatic alcohol, dioxane,
benzene and toluene, at a temperature between room
temperature and the boiling point of the chosen solvent,
in the presence of an excess of the chosen amine or of a

trapping agent for the hydracid formed, such as triethyl-

amine
Y‘OC">s\> e

to‘%asé=%@ a derivative of formula (I/A):

\\ R2 (I/A)
0 C - HC - cH2 - N
/\ [ R3
Xyt g

in which, depending on whether the starting material used
is a derivative of the formula (IV) or (V),

X’ and Y* ' together denote an oxygen atom,
or alternatively X’ and Y’ each
simultaneously denote a hydrogen
atoa,

R’,, R, R and T having the same meaning as
above,

which, if so desired, is salified with a pharmaceutically
acceptable acid or which can, when X’ and Y’ together
denote an oxygen atom, if so desired, be subjected
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either to a hydrogenating agent chosen from an
alkali metal mixed hydride such as, for example,
sodium borohydride, or an alkali metal mixed
cyanohydride such as sodium cyanoborohydride,
preferably in a lower aliphatic alcohol medium,

pPreduce

to  kead—%0 a derivative of formula (I/B)

predominantly in the threo configuration when T
does not denote a hydrogen atom:

2 (I/B)

¢ - c-chr-nT
/N /\ R3
H OHH T

a special case of the derivatives of formula (I) in

which:

R’,, R,y Ry and T

X
Y

have the same meaning as above,
denotes a hydrogen atom,

a hydroxyl group and Z a hydro-
gen atom,

the isomers of which are separated if so desired, and/or

which is salified with a pharmaceutically acceptable

acid,

*

or alternatively to catalytic hydrogenation, with
heating and under pressure in a solven%pggeiiP
from lower aliphatic alcohol or dioxane, to, tead
to a derivative of formula (I/B) - essentially in
the erythro configuration when T does not denote
a hydrogen atom - the isomers of which are
separated if so desired, and which is salified,
where appropriate, with a pharmaceutically
acceptable acid,

which derivative of formula (I/B), irrespective of the
process according to which it has been obtained, can, if
so desired, be treated with a dehydritipg agent,

produce

preferably chosen from hydracids, to4ioad;%e a derivative
of formula (I/C):

P




0= :/ Y'\ i (1/C)

’J’_’—fl
By
w

predominantly in the form of the trans isomer, a special
case of derivatives of formula (I) in which:

R’,, R,, Ry and T have the same meaning as above,
5 X denotes a hydrogen atom,

z forms a = bond with Y,
L the cis/trans isomers of which are separated, if so
::: desired, by a familiar technique such as chromatography
n°°f on a silica column or crystallization,
710 and which, if so desired, may be salified with a pharma-
°:::° ceutically acceptable acid,
s 0% which derivative of formula (I/A), (I/B) or (I/C), when

R’, denotes a hydrogen atom, may be treatad in the
presence of a strong base with a derivative of formula
15 X-(CH,),-OH,
o o in which X denotes a halogen atom and n is between 1 and
vaoo Produce
veoo 6, to %ead—eQ\a derivative of formula (I) for which R,
denotes a lower alkyl group substituted with a hydroxyl
0% o group,
) 20 which derivative of formula (I) may be treated, if so
desired, with a conventional alkylating agent such as
erocduvce
00, methyl sulfate to kead—te)a quaternary ammonium salt.
'“ ‘ The second process for the production of the
derivatives of the present invention is inapplicable for
25 the derivatives for which R, denotes a hydrogen atom or an
alkyl group substituted with a hydroxyl group.
In this second process, a derivative of formula
(II), obtained as stated above:
R

N

/ (II)
o—=2°C
\

e ———— S
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in which R,, denotes a lower alkyl group, is acylated with
an acid of formula (VII):

0

HO

in which T has the same meaning as in the formula (I), or

5 the corresponding chloride or anhydride of the acid,
according to the conditions described in French Patent
73/23,280,

to obtain a derivative of formula (VIII):
CRR!

|

N

// \\T///\\
0= c\ /\O)\ (VIII)
0 - CHT
j
0
10 in which R,;, denotes a lower alkyl group and T has the

same meaning as in the formula (I),
which is then treated
* either according to the conditions of the Mannich
reaction, which are well known to those versed in
15 the art, in the presence of trioxymethylene and
of the amine of formula (VI):

R
//2
4N (VI)

N,

in which R, and R, have the same meaning as in the for-
mula (I),
20 to obtain a derivative of formula (I/Al):



B

10

15

20

(I/Al)

a special case of the derivatives of formulae (I/A) and
(I} in which formula:
Ry, denotes a lower alkyl group, and R,, R; and T
have the same meaning as in the formula (I),
X and Y here simultaneously denote an oxygen atom and
Z a hydrogen atom,
or alternatively with bis(dimethylamino)methane in
the presence of acetic anhydride to obtain a product
of general formula (IX):
R

*

o—2¢C O (IX)
- C = CH2

|

T

o 0O

in which:

T has the same meaning as in the formula (I) and Ry,

denotes a lower alkyl group,

which is treated with an amine of formula (VI), in a
polar solvent at a temperature between room temperature
andrzﬂiéggiling point of the reaction medium,
to)kead=to a derivative of formula (I/Al) defined above,
which, when T does not denote a hydrogen atom, can, if so
desired, be separated into its isomers, which are sali-
fied, if so desired, with a pharmaceutically acceptable
acid, and which can

if so desired, be subjected:
* either, preferably in a lower aliphatic alcohol
medium, to a hydrogenating agent, preferably an
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alkali metal mixed hydride or an alkali metal mixed

cyanohydride such as, for example, sodium boro-

hydride or sodium cyanoborohydride,

to lead to a derivative of formula (I/B), predominantly
in the threo configuration (when T does not denote a

hydrogen atom):

a special case of

R
|
/ /
o:c\ Q A (2/3)
0 C - C-CHp - N
AN

H OHH T

the derivatives of formula (I) in

which:

Ry, Ry, R, and T

X
Y

the isomers of which are separated

have the same meaning as above,
denotes a hydrogen atom,

a hydroxyl group and Z a hydro-
gen atom,

if so desired, and

which may be salified with a pharmaceutically acceptable

acid,

*

or alternatively to catalytic hydrogenation, in a

solvent choegﬂaoggom lower aliphatic alcohol or
dioxane, to{kaaé=co a derivative of formula (I/B),
essentially in the erythro configuration - when T
does not denote a hydrogen atom - the isomers of
which are separated if so desired, and which is
salified, where appropriate, with a pharmaceutically

acceptable acid,

which derivative of formula (I/B) is, where appropriate,

subjected to a dehydrating agent preferably chosen from

proddce

hydracids, to (tead=te a derivative of formula (I/Cy,
predominantly in the form of trans isomers:




HC = C - CH2 - N (1/C)

3
0
w

a special case of derivatives of formula (I) in which:

Ry, Ryy Ry and T have the same meaning as in the
derivatives of formula (I),

X denotes a hydrogen atom,

V/ forms a » bond with Y,

the cis/trans isomers of which are separated, if so
desired, by a familiar technique such as chromatography
on a silica column or crystallization,
and which is salified, if so desired, with a pharmaceuti-
cally acceptable acid,
which, if so desired, is subjected to a catalytic hydro-
genation reaction, preferably at room temperature and
atmospheric pressure and in the presence of Raney nickel
in a lower aliphatic alcohol or dioxane medium, to obtain
a derivative of formula (I/D):

R

_ 1/D)
o=C R (
\ <
0 CHp - CH - CHa - N
in which: T R3
Ry;, Ry Ry and T have the same meaning as above,
X, Y and 2 each simultaneously denotes a

hydrogen atom,
the iscmers of which are separated, where appropriate,
when T does not denote a hydrogen atom,
and which is optionally salified with a pharmaceutically
acceptable acid or which is converted to a quaternary
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ammonium salt by the action of an alkylating agent as
stated above.

The derivatives of formula (I/D) may also be
obtained from the derivatives of formula (IX):

Ryt

0 C-C=CH
in which: o T
o Lo, R;;, and T have the same meaning as above,
::: which are treate with a hydracid to obtain a derivative
et of formula (IV): ;
osvoad 11
g .
10 0= R\ (IV)
0] '
j - CHT - C4o4
OGDGO. O
joese in which R;,;, and T have the same meaning as above and A
et the same meaning as in the formula (III),
PR the isomers of which are separated, if so desired, when
T does not denote a hydrogen atom,
15 which is subjected to reduction with a trialkylsilane in
o an acid medium according to the conditions described by
" WEST et al. (J. Org. Chem. 1973, 38, (15), 2675-2681), to

eroduce
“lead—te a derivative of formula (V):

R11

o= _¢C (V)
CHp - CHT - CH24

in which R,; and T have the same meaning as above and A
the same meaning as in the formula (III),
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reacked Wit
which i54sﬂb%ee&eé=£e=£he=ae%%eﬁ=ef an amine of formula
(VI):
R2
HN
VI
. (VI)

in which R, and R; have the same meaning as in the formula
5 (I), in a solvent preferably chosen from acetone, aceto-
nitrile, ethyl acetate, lower aliphatic alcohol, dioxane,
benzene and toluene, at a temperature between. room

temperature and the boiling point of the chosen solvent,

cana in the presence of an excess of the chosen amine or of a
ea® o 10 trapping agent for the hydracid formed, such as triethyl-
ODQQI: amlse"oauce

caen to‘4kaad==ce a derivative of formula (I/D) designated
et above, which is salified, if so desired, with a pharma-

ceutically acceptable acid or which is converted to a
15 quaternary ammonium salt with an alkylating agent.
The compounds of formula (I) possess advantageous
coce pharmacological properties.
’ In particular, ;hese derivatives have evinced an
vo o advantageous anilgesic activity as well as, in the case
20 of some of these derivatives, an activity on the central
e e nervous system and on arterial blood pressure.
A pharmacological study of the derivatives of the
invention showed, in effect, that they were of 1low
voe toxicity, endowed with a pure analgesic activity and
o st 25 hence devoid of drawbacks inherent in most non-morphinic
compounds exhibiting this activity (ulcerogenic action on
the mucosae, etc.). This spectrum of activity hence
renders the compounds of the present invention advanta-
geous in a number of indications such as rheumatic pain,
30 lumbosciatic neuralgia, cervicobrachial neuralgia, pain
associated with trauma such as sprains, fractures,
dislocations, post-traumatic pain, postoperative pain,
dental pain, neurological pain such as facial neuralgia,
visceral pain such as nephritic colic, pain associated

e e YT
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with dysmenorrhea and proctological surgery, pain of the
ENT region, pancreatitis, various pains, headache, cancer
pain, etc.

The subject of the present invention is also
pharmaceutical compositions containing the products of
formula (I), alone or in combination with one or more
pharmaceutically acceptable, non-toxic, inert vehicles or
excipients.

Among pharmaceutical compositions according to
the invention, there may be mentioned, more especially,
those which are suitable for oral, parenteral and nasal
administration, simple or sugar-coated tablets, sub-
lingual tablets, sachets, packets, gelatin capsules,
sublingual preparations, pills, suppositories, creams,
ointments, skin gels, and the like.

The appropriate dosage varies according to the
patient’s age and weight, the administration route, the
nature of the therapeutic indication and 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 the latter.

The infrared spectra were run using a potassium
bromide disk containing approximately 1% of the test
product.

EXAMPLE 1: 3-METHYL-6~<[3~(1-PIPERIDYL)PROPYL]BENZ =~
OXAZOLINONE (HYDROCHLORIDE)

STAGE A: 3-METHYL-6-(3~-CHLOROPROPIONYL)BENZ-
OXAZOLINONE

6.02 ml (0.078 mole) of dimethylformamide are
introduced dropwise and with stirring into a ground-
necked flask containing 37.4 g (0.28 mole) of anhydrous
aluminum chloride.

The flask is equipped with a reflux condenser and
taken to an oil bath at a temperature in the region of
40-45°C. 0.04 mole of 3-methylbenzoxazolinone and
0.44 mole of 3-chloropropionic acid chloride are intro-
duced. The mixture is heated to a temperature in the
region of 75°C for 2 hours 30 minutes. After cooling, the
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reaction mixture is poured into 300 g of ice, acidified
with concentrated hydrochloric acid and stirred for 1
hour 30 minutes. The precipitate obtained is drained,
washed with water and dried. The product is recrystal-
lized in ethanol.

vield: 88%

Melting point: 187°C

Infrared: v CO (carbamate): 1765 cm™
v CO (ketone): 1660 cm™

STAGE B: 3-METHYL-6~(3-CHLOROPROPYL)BENZOXAZOLINONE
0.02 mole of 3-methyl-6-(3-chloropropionyl)benz-
oxazolinone, obtained in the preceding stage, is dis-
solved in 22.8 g (0.2 mole) of trifluorocacetic acid in a
ground-necked flask. 0.044 mole of triethylsilane is
added dropwise and while cooling. A calcium chloride
guard tube is fitted and stirring is continued for 72
hours. The reaction medium is then poured into ice-cold
water and the precipitate obtained is drained, dried and
recrystallized in hexane.
Yield: 80%
Melting point: 70°C
Infrared: v CO: 1775 cm!
STAGE C: 3-METHYL-6-[3-(1-PIPERIDYL)PROPYL]BENZ-
OXAZOLINONE (HYDROCHLORIDE)
0.02 mole of 3-methyl-6-(3-chloropropyl)benz-

oxazolinone, obtained in stage B, is dissolved in aceto-
nitrile in a 250-cm’ ground-necked flask equipped with a
condenser. 0.04 mole of piperidine is added with magnetic
stirring and the mixture is brought to reflux for 48
hours. After cooling of the solution, the insoluble
matter formed is filtered off and the filtrate is then
evaporated on a water bath under vacuum. The residue is
taken up with 500 cm® of water and the mixture is alkalin-
ized with 10% strength aqueous sodium hydroxide solution.
The precipitate is drained and washed with water until
the aqueous phase is neutral, and the compound is then
dissolved in hexane and a stream of gaseous hydrochloric
acid is bubbled through. The product is drained, dried
and recrystallized in ethanol.
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Yield: 69%
Melting point: 238°C
Infrared: v CO: 1770 cm™*

EXAMPLE 2:  3=METHYL-6-(3-(4-METHYL-1-PIPERAZINYL)-
PROPYL ]BENZOXAZOLINONE (DIHYDRO-
CHLORIDE)

0.02 mole of 3-methyl-6-(3-chloropropyl)benz-
oxazolinone, obtained in stage B of Example 1, is dis-
solved in dioxane in a 250-cm’ ground-necked flask equip-
ped with a condenser. 0.04 mole of N-methylpiperazine is
added with stirring and the mixture is brought to reflux
for 48 hours. After cecoling of the solution, the insol-
uble matter is filtered off and the filtrate is then
evaporated on a water bath under vacuum. The residue is
taken up with 500 cm’® of water and the mixture is alkalin-
ized with 10% strength aqueous sodium bicarbonate solu-
tion and extracted with chloroform. The organic phase is
dried over calcium chloride, filtered and evaporated to
dryness. An oily product is obtained, which is taken up
with acetone. After gaseous hydrochloric acid has been
bubbled through this solution, the product is drained,
dried and recrystallized in a methanol/acetone mixture.

Yield: 53% .

Melting point: > 270°C

Infrared: v CO: 1770 cm!

EXAMPLE 3: 3-METHYL-6-[3~-(1-PYRROLIDINYL)PROPYL]~
BENZOXAZOLINONE (HYDROCHLORIDE)

0.02 mole of 3-methyl-6-(3-chloropropyl)benz-
oxazolinone, obtained in stage B of Example 1, is dis-
solved in acetonitrile in a 250-cm’ ground-necked flask
equipped with a condenser. 0.04 mole of pyrrolidine,
0.02 mole of potassium iodide and 0.02 mole of sodium
carbonate are added with stirring and the mixture is
brought to reflux for 4 days. After cooling of the
solution, the insoluble matter is filtered off and the
filtrate is then evaporated on a water bath under vacuum.
The residue is taken up in ether, the remaining insoluble
matter is filtered off and a stream of gaseous hydro-
chloric acid is bubbled through this solution. The
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product is drained, dried and recrystallized in acetone.
Yield: 69%
Melting point: 174°C
Infrared: v CO: 1770 cm™

EXAMPLE 4: 3-METHYL-6-(1-HYDROXY-3-MORPHOLINO-
PROPYL)BENZOXAZOLINONE

STAGE A: 3-METHYL=-6~ ( 3-MORPHOLINOPROPIONYL)BENZ~
OXAZOLINONE

0.03 mole of 6-acetyl-3-methylbenzoxazolinone,
obtained as described in French Patent 73/23,280, and
0.045 mole of morpholine hydrochloride are dissolved in
150 cm’ of absolute ethanol in a 250-cm’ ground-necked
flask equipped with a condenser. 0.045 mole of trioxy-
methylene is added and the mixture is acidified with
hydrochloric acid. The mixture is heated to reflux for 64
hours. The precipitate formed is drained, washed with
acetone and suspended in water and the mixture is alkali-
nized with sodium hydroxide. The mixture is extracted
several times with chloroform, the organic phases are
dried over sodium chloride, filtered and evaporated on a
water bath under vacuum and the product is recrystallized
in ethanol.

Yield: 55%
Melting point: 134°C
Infrared: v CO (carbamate): 1770 cm™

v CO (ketone): 1660 cm™
STAGE B: 3-METHYL-6-(1-HYDROXY-3-MORPHOLINOPROPYL)~
BENZOXAZOLINONE

0.01 mole of 3-methyl-6-(3-morpholinopropionyl)-
benzoxazolinone, prepared in stage A, is dissolved in
200 cm® of methanol in a 250-cm’ flask equipped with a
magnetic stirrer. 0.02 mole of sodium borohydride is
added very slowly and with stirring. Stirring is con-
tinued for 4 hours at room temperature. The reaction
medium is evaporated on a water bath under vacuum. The
residue is taken up with water and the mixture is extrac-
ted several times with chloroform. The extracts are
filtered and evaporated to dryness on a water bath under
vacuum and the product is recrystallized in cyclohexane.
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Yield: 68%
Melting point: 115°C
Infrared: v CO: 1755 cm™
EXAMPLE 5: 3-METHYL-6-(3-MORPHOLINO-1-PROPENYL) -
BENZOXAZOLINONE
0.015 mole of 3-methyl-6-(1l-hydroxy-3-morpholino-
propyl)benzoxazolinone, obtained in Example 4, is dis-
solved in 50 cm’® of 47% strength hydrobromic acid in a
250-cm’ flask, and the solution is stirred at room tem-
perature for 2 hours. The precipitate is drained, washed
with acetone and suspended in water and the mixture is
alkalinized with sodium hydroxide. The mixture is extrac-
ted several times with chloroform, the organic phases are
combined and dried over calcium chloride, filtered and
evaporated to dryness under vacuum and the product is
recrystallized in propanol.
Yield: 64%
Melting point: 132°C
Infrared: v CO: 1765 cm’
EXAMPLE 6: 3-METHYL-6-( 3-MORPHOLINOPROPYL)BENZ-
OXAZOLINONE
0.01 mole of 3-methyl-6-[(3-morpholino)-l-pro-
penyl Jbenzoxazolinone, obtained in Example 5, is dis-

solved in methanol in a 500-cm’ conical flask equipped
with a three-way tap and a magnetic stirrer, and 0.5 g of
Raney nickel is then added. The mixture is stirred under
a hydrogen atmosphere at room temperature and atmospheric
pressure. After the theoretical amount of hydrogen has
been absorbed, the reaction medium is filtered and the
filtrate is evaporated to dryness on a water bath under
vacuum. The residue is taken up with water, the mixture
is acidified with hydrochloric acid and the precipitate
is drained and recrystallized in ethyl acetate.
Yield: 86%
Melting point: 226°C
Infrared: v CO: 1770 cm™
EXAMPLE 7: 3-METHYL-6~( 3-MORPHOLINOPROPYL)BENZ -~
OXAZOLINONE
Using the procedure described in Example 1, but
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replacing piperidine (stage C) by morpholine, the expec-
ted product is obtained.
EXAMPLE 8: 3—METHYL—6-(3-DIETHYLAMINOPROPYL)BENZ-
OXAZOLINONE
Using the procedure described in Example 1, but
replacing piperidine (stage C) by N,N-diethylamine, the
expected product is obtained.
Melting point: 131-132°C
EXAMPLE 9: 6-(3-MORPHOLINOPROPYL)BENZOXAZOLINONE
(HYDROCHLORIDE)
STAGE A: 6~(3-CHLOROPROPIONYL)BENZOXAZOLINONE
56.1 g (0.42 mole) of aluminum chloride are
weighed into a ground-necked flask, 10 cm’® of dimethyl-
formamide are then added using a dropping funnel and the
mixture is left stirring until it becomes homogeneous.
8.1 g (0.06 mole) of benzc.:azolinone are then added and
the mixture is left stirring for 10 minutes before adding
7 cm® (0.072 mole) of 3-chloropropionic acid chloride.
This mixture is maintained in an oil bath at 80-85°C for
approximately 2 hours 30 minutes. After cooling, the
reaction mixture is poured into ice-cold water. The
precipitate is drained and washed with water to neu-
trality. The product is recrystallized in ethanol.
Yield: 70% '
Melting point: 166°C
Infrared: v CO (carbamate): 1760 cm™
v CO (ketone): 1655 cm™
STAGE B: 6-(3-CHLOROPROPYL)BENZOXAZOLINONE
9 g (0.04 mole) of 6-(3-chloropropionyl)benz-
oxazulinone, obtained in stage A, and 31 cm® of trifluoro-
acetic acid are introduced into a ground-necked flask.
13.5 cm®’ (0.09 mole) of triethylsilane are added dropwise
using a dropping funnel and with stirring. The dropping
funnel is replaced by a calcium chloride guard tube and
the mixture is left stirring at room temperature for 48
hours. The reaction mixture is then poured into ice-cold
water and the mixture is left stirring for 2 hours. The
precipitate is drained and washed with water to neu-
trality. The product is recrystallized in toluene.
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Yield: 70%
Melting point: 127°C
Infrared: v CO: 1770 cm™
STAGE C: 6-(3-MORPHOLINOPROPYL)BENZOXAZOLINONE
(HYDROCHLORIDE)
4.2 g (0.02 mole) of 6-(3-chloropropyl)benzoxazo-
linone are dissolved in 100 cm’ of acetonitrile in a
round-bottomed flask. 2.0 g (0.02 mole) of morpholine and
2.4 g (0.02 mole) of triethylamine are added and the
mixture is left stirring under reflux for 5 days. After
cooling, the reaction mixture is evaporated to dryness,

the residue is taken up several times with anhydrous
acetone and the triethylamine hydrochloride formed is
filtered off. The acetorie is evaporated off, the residue
is taken up with an acetone/hexane mixture and a stream
of gaseous hydrochloric acid is bubbled through this
solution. The precipitate is drained and dried and then
recrystallized in acetone.
Yield: 43%
Melting point: 120°C
Infrared: v CO: 1750 cm™
EXAMPLE 10: 6-([3-(1-PIPERIDYL)PROPYL)BENZ-
OXAZOLINONE
Using the procedure described in Example 9, but
replacing morpholine (stage C) by piperidine, the expec-
ted product is obtained.
EXAMPLE 11: 6-[3-(4-METHYL-1-PIPERAZINYL)PROPYL]-
BENZOXAZOLINONE
Using the procedure described in Example 9, but
replacing morpholine (stage C) by 4-methylpiperazine, the
expected product is obtained.
EXAMPLE 12: 6-{3-(1-PYRROLIDINYLPROPYL]BENZ-
OXAZOLINONE
Using the procedure described in Example 9, but
replacing morpholine (stage C) by pyrrolidine, the
expected product is obtained.
EXAMPLE 13: 6-(3-DIETHYLAMINOPROPYL)BENZOXAZOLINONE
Using the procedure described in Example 9, but
replacing morpholine (stage C) by diethylamine, the
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expected product is obtained.
EXAMPLE 14: 3-METHYL-6-[3-(3-THIAZOLIDINYL)PROPYL]-
BENZOXAZOLINONE
Using the procedure described in Example 1, but
replacing piperidine (stage C) by thiazolidine, the
expected product is obtained.
EXAMPLE 15: 6-(3-(3-THIAZOLIDINYL)PROPYL]BENZ-
OXAZOLINONE
Using the procedure described in Example 9, but
replacing morpholine (stage C) by thiazolidine, the
expected product is obtained.
EXAMPLE 16: 3-METHYL-6-(3-DIMETHYLAMINOPROPYL)BENZ~
OXAZOLINONE
Using the procedure described in Example 1, but
replacing piperidine (stage C) by dimethylamine, the
expected product is obtained.
EXAMPLE 17: 6-(3-DIMETHYLAMINOPROPYL)BENZOX-
AZOLINONE
Using the procedure described in Example 9, but
replacing morpholine (stage C) by dimethylamine, the
expected product is obtained.
EXAMPLE 18: 3<METHYL-6-(3=-(1-INDOLINYL)PRCPYL]BENZ~
OXAZOLINONE
Using the procedure described in Example 1, but
replacing piperidine (stage C) by indoline, the expected
product is obtained.
EXAMPLE 19: 6-{3-(1-INDOLINYL)PROPYL]BENZOX-
AZOLINONE
Using the procedure described in Example 9, but
replacing morpholine (stage C) by indoline, the expected
product is obtained.
EXAMPLE 20: 3-METHYL-6-(1-HYDROXY-3-(l-PIPERIDYL)~-
PROPYL]BENZOXAZOLINONE
Using the procedure described in Example 4, but
replacing morpholine hydrochloride (stage A) by piperi-
dine hydrochloride, the expected product is obtained.
EXAMPLE 21: 3-METHYL-6-(3-PIPERIDYL-1-PROPENYL)-
BENZOXAZOLINONE
Using the procedure described in Example 5, but
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replacing 3-methyl-6-(1l-hydroxy-3-morpholinopropyl)benz-
oxazolinone by 3-methyl-6-(l-hydroxy-3-piperidylpropyl)-
benzoxazolinone (Example 20), the expected product is
obtained.
EXAMPLE 22: 3-METHYL-6-[3-(l-PIPERIDYL)PROPYL]BENZ-
OXAZOLINONE
Using the procedure described in Example 6, but
replacing 3-methyl-6-(3-morpholino-l-propenyl)benzox-
azolinone by 3-methyl-6-(3-piperidyl-l-propenyl)benz-
oxazolinone (Example 21), the expected product is
obtained.
EXAMPLE 23: 3-METHYL-6-[1-HYDROXY-3-(4-METHYL-1-
PIPERAZINYL)PROPYL ]BENZOXAZOLINONE
Using the procedure described in Example 4, but
replacing morpholine hydrochloride (stage A) by l-methyl-
piperazine dihydrochloride, the expected product is
obtained.
EXAMPLE 24: 3-METHYL-6-[3-(4-METHYL-1-PIPERAZINYL)-
1-PROPENYL |BENZOXAZOLINONE
Using the procedure described in Example 5, but
replacing 3-methyl-6~(l-hydroxy-3-morpholinopropyl)benz-
oxazolinune by 3-methyl-6-(1l-hydroxy-3-(4-methyl-1-
piperazinyl)propyl ]Jbenzoxazolinone (Example 23), the
expected product is obtained.
EXAMPLE 25: 3-METHYL-6-{3-(4-METHYL-1-PIPERAZINYL)-

PROPYL ]BENZOXAZOLINONE
Using the procedure described in Example 6, but
replacing 3-methyl-6-(3-morpholino-l-propenyl)benz-

oxazolinone by 3-methyl-6-{3-(4-methyl-l-piperazinyl)-1-
propenyl ]benzoxazolinone (Example 24), the expected
product is obtained.
EXAMPLE 26: 3-METHYL-6-(1-HYDROXY-3-DIMETHYLAMINO-
PROPYL ) BENZOXAZOLINONE
Using the procedure described in Example 4, but
replacing morpholine hydrochloride (stage A) by dimethyl-
amine hydrochloride, the expected product is obtained.
EXAMPLE 27: 3-METHYL-6-(3-DIMETHYLAMINO-1-PRO-
PENYL )BENZOXAZOLINONE
Using the procedure described in Example 5, but
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replacing 3-methyl-6-(1l-hydroxy-3-morpholinopropyl)kenz-
oxazolinone by 3-methyl-6-(l-hydroxy-3-dimethylamino-
propyl)benzoxazolinone (Example 26), the expected product
is obtained.
EXAMPLE 28: 3-METHYL-6~( 3-DIMETHYLAMINOPROPYL)BENZ -
OXAZOLINONE
Using the procedure described in Example 6, but
replacing 3-methyl-6-(3-morpholino-l-propenyl)benz-
oxazolinone by 3-methyl-6-{3-dimethylamino-l-propenyl)-
benzoxazolinone (Example 27), the expected product is
obtained.
EXAMPLE 29: 3-METHYL-6-[1-HYDROXY-3-(1l-PYRROLI-
DINYL)PROPYL ]BENZOXAZOLINONE
Using the procedure described in Example 4, but
replacing morpholine hydrochloride (stage A) by pyr-
rolidine dihydrochloride, the expected product is
obtained.
EXAMPLE 30: 3-METHYL-6-[3-(1-PYRROLIDINYL)1-PRO-
PENYL ]BENZOXAZOLINONE
Using the procedure described in Example 5, but
replacing 3-methyl-6~(1l-hydroxy-3-morpholinopropyl)benz=~
oxazolincne by 3-methyl-6-[l-hydroxy-3-(l-pyrrolidinyl)-
propyl ]benzoxazolinone (Example 29), the expected product
is obtained.
EXAMPLE 31: 3-METHYL-6-~[3-(1-PYRROLIDINYL)PROPYL]=~
BENZOXAZOLINONE
Using the procedure described in Example 6, but
replacing 3-methyl-6-(3-morpholino-l<propenyl)benz-
oxazolinone by 3-methyl-6-[3-(l-pyrrolidinyl)-l-pro-
penyl ]benzoxazolinone (Example 30), the expected product
is obtained.
EXAMPLE 32: 3-METHYL-6-[1-HYDROXY-3-(3-THIAZO-
LIDINYL)PROPYL]BENZOXAZOLINONE
Using the procedure described in Example 4, but
replacing morpholine hydrochloride (stage A) by thiazoli-
dine hydrochloride, the expected product is obtained.
EXAMPLE 33: 3-METHYL-6-[3-(3-THIAZOLIDINYL)-~-1l-~
PROPENYL ] BENZOXAZOLINONE
Using the procedure described in Example 5, but
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replacing 3-methyl-6-(1l~hydroxy-3-morpholinopropyl)benz-
oxazolinone by 3-methyl-6-[1l-hydroxy-3-(3-thiazolidinyl)-
propyl ]benzoxazolinone (Example 32), the expected product
is obtained.

EXAMPLE 34: 3-METHYL-6-[3-(3-THIAZOLIDINYL)-1l-

PROPYL ]BENZOXAZOLINONE
Using the procedure described in Example 6, but
replacing 3-methyl-6-(3-morpholino-l-propenyl)benz-

oxazolinone by 3-methyl-6-{3~(3-thiazolidinyl)-l-pro-
penyl]benzoxazolinone (Example 33), the expected product
is obtained.
EXAMPLE 35: 6-(3-MORPHOLINOPROPYL)-3-(2-HYDROXY~-
ETHYL)BENZOXAZQOLINONE (HYDROCHLORIDE)

0.01 mole of 6-(3-morpholinopropyl)benzoxazo-
linone hydrochlcride, obtained in Example 9, is added to
sodium ethylate. The reactants are left in contact for
one hcur, the mixture is evaporated to dryness, the
residue is taken up with 20 cm® of DMF and 1.2 equivalents
of 2-bromoethanol are added in the cold state with
stirring. The mixture is stirred overnight at room
temperature. The DMF is evaporated off to dryness, the
residue is taken up with water and the aqueous phase is
extracted with chloroform. The extracts are dried over
CaCl,, filtered and evapbrated to dryness.

The residue is taken up with an acetone/ether
mixture, the resulting mixture is filtered and a stream
of gaseous hydrochloric acid is bubbled through; the
product precipitates. It is recrystallized in propanol.

Yield: 50%

Melting point: 209-210°C

EXAMPLE 36: 6-[3~(N-METHYLMORPHOLINO)PROPYL]-3-
METHYLBENZOXAZOLINONE METHANESULFONATE

0.03 mole of 3-methyl-6-(3~-chloropropyl)benzox-
azolinone is dissolved in 100 cm’ of acetonitrile. 5.2 cm’
of morpholine are added and the mixture is left stirring
under reflux for 48 hours. The mixture is cooled and
drained, the filtrate is evaporated, the residue is taken
up with water and the mixture is alkalinized with 19%
strength sodium hydroxide. The aqueous phase is extracted



10

15

20

25

30

35

- 25 <

with chioroform and the extracts are dried over calcium
chloride, filtered and evaporated to dryness.

The residue is taken up with anhydrous chloroform
and 0.03 mole of methyl sulfate is added. The mixture is
left stirring under reflux for one hour. The product
precipitates; it 1is drained and recrystallized in
ethanol.

Yield: 65%
Melting point: 142°C
PHARMACOLOGICAL STUDY OF THE DERIVATIVES
OF THE INVENTION
EXAMPLE 37: STUDY OF THE ACUTE TOXICITY

The acute toxicity was assessed after the oral

administration of a dose of 1000 mg.kg' to batches of 8

mice (26t2 grams). The animals were observed at regular
intervals during the first day, and daily during the 2
weeks following the treatment.

It is apparent that the compounds of the inven-
tion are completely non-toxic. No deaths are observed
after administration of a dose of 1000 mg.kg'. No
disorders are noted after administration of this dose.

EXAMPLE 38: STUDY OF THE ANALGESIC ACTIVITY

The activity a&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 & GOLU, J. Pharm. Exp. Ther. 119, 1874, 1954). 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% strength
aqueous-alcoholic solution of phenyl-p-benzoquinone
(Sigma). The writhing movements are counted between the
5th and 10th minute after injection.

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

It was apparent that some compounds of the
inventicn possess a very advantageous analgesic activity.
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Thus, the ED,, of the compound of Example 6 is in the
reginn of 5 mg.kg™’.

By way of comparison, the administration of a
dose of 100 mg.kg™' of the derivatives of French Patent
72s/23,280 produced a percentage analgesic effect - in a
comparable test - of the order of 25 to 60%, and the
compound of French Patent 80/20,861, the analgesic
activity of which is the m_st advantageous, had an ED,, of
9 mg.kg' in this same Siegmund test, that is to say
almost twice as large as that of the most advantageous
product of the present invention.

EXAMPLE 39: STUDY CF THE ANTI-INFLAMMATORY ACTIVITY

The anti-inflammatory potential of the compounds
was invest®gated on a model of acute inflammation induced
by the s .bcutaneo: “jection of a solution of carra-
geenan into the ra. hind foot, according t& a technique
based on the method of WINTER, C.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% strength 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 plethysmometzar) of the
volume of each of the hind feet (edema = volume of the
inflamed foot less the volume of the non-inflamed foot).

It is apparent that: the products of the inverition
have no activity in this test. In comparison, the prod-
ucts of French Patent 73/23,280 possess an anti-inflamma-
tory activity.

EXAMPLE 40: RESCXRPINE ANTAGONISM

The reserpine antagonism was assessed after the
administration of reserpine (2.5 mg.kg™!) to a batch of 6
mice. Four hours later, the test compound is administered
intraperitoneally. A control batch receives no product.

Two parameters are observed: rectal temperature
and ptosis. In the controls,; reserpine administration
leads to closing of the eye and a substantial fall in
rectal temperature.
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The administration of some compounds of the
invention antagonizes the effects of reserpine, which
demonstrates the antidepressant activity of these deriva-
tives.

EXAMPLE 41: ANTIHYPERTENSIVE ACTIVITY

The arterial blood pressure was determined on the
rat’s tail according to the method described by BYROM and
WILSON (1938). This method consists in measuring the
pressure required to interrupt the blood flow in the
caudal artery. To this end, a pneumatic rubber cuff
linked to a NARCO type PE 300 electrosphygmomanometer is
attached to the rat’s tail 2 centimeters from the base,
SO as to compress the caudal artery.

A pneumatic type pulsation sensor permits auscul-
tation of the artery 1 cm downstream from the cuff. The
value of the systolic blood pressure is that at which
reappearance of the systolic/diastolic fluctuations is
observed during deflation of the cuff.

The products of the invention are administered
orally in suspension in acacia syrup in a volume of
1 ml.kgt.

The pressure is measured before any treatment is
given, and 2 hours and 24 hours after the treatment.

Some products of the invention significantly
lower the arterial blood pressure.

EXAMPLE 41 : PHARMACEUTICAL COMPOSITION : TABLET

Tablets containing 20 mg of 3-methyl-6-(3-morpho-
linopropyl)benzoxazolinone.

Preparation formula for 1000 tablets.
3-Methyl-6-(3-morpholinopropyl)-

benzoxazolinone. ... ..ccetveeeoocssserevosssaacs 20 g
Wheat starch .....iiiiiiteivenensssssnensacnsssas 15 @
COrn StaArCh i...viivieseanesosennsesnsoasaseseses 15 g
LACtOS@ it ietevvreearasessssasesssasssnseassess 65 g
Magnesium Stearate .....ccceeseececsrsrsrttaancas g
SiliCaA tiieiietiteei et earenesssnsoesisaesricans g
HydroxypropylcelluloSe ......ccceeescooecnsesas g
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

BRXXMEXX
1. The compounds of general formula (I):
R
|
/N
OZC\ 23 (I)
0 C - C-CHp -\
/N /\ R2
X ¢t I 7T
in which:
:oﬂ:' R, denotes a hydrogen atom or a lower alkyl group
ﬁ::: optionally substituted with a hydroxyl group,
et R, and R;, which may be identical or different,
:,“' denote:
‘°f:' - a hydrogen atom,
cos o - a linear or branched lower alkyl group,
10 - a linear or branched lower alkenyl group,
- an aryl or (lower alkyl)aryl group in
ceen which the aryl portion is optionally
T substituted with one or more halogen
°:?“; atoms, or lower alkyl groups optionally
15, substituted with one or more halogen
°:°.§ atoms, or lower alkoxy groups,
or alternatively R, and R, form, with the
nitrogen atom to which they are attached,
E”@u. a saturated or unsaturated, mono- or
25%62 bicyclic heterocyclic system containing
one, two or three hetero atoms per ring,
chosen from nitrogen, oxygen or sulfur,
unsubstituted or substituted with a
halogen or a lower alkyl, lower alkoxy or
25 aryl group optionally substituted with one
or more halogen atoms, provided that R; and
R, do not form a l-~-arylpiperazine system
with the nitrogen atom to which they are
attached,
30 X denotes a hydrogen atom,

Y denotes a hydrogen atom or a hydroxyl group,
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or alternatively X and Y together denote an oxygen atom provided that, in this
case, Rq is other than a methyl group,
Z denotes a hydrogen atom or alternatively Z forms a = bond with Y, and
T denotes a hydrogen atom or a lower alkyl group,
the term lower indicating that the groups so described have from 1 to 6 carbon atoms,
their -enantiomers, diastereoisomers and epimers, their quaternary ammonium salts and

their addition salts with a pharmaceutically acceptable acid.

2. The compounds as claimed in claim 1, in which X and Y simultaneously denote a
hydrogen atom, their enantiomers, diasterecisomers and epimers, their quaternary

ammonium salts and their addition salts with a pharmaceutically acceptable acid.

3. The compounds as claimed in claim 1, in which X denotes a hydrogen atom and Y a
hydroxyl group, their enantiomers, diastereoisomers and epimers, their quaternary
ammonium salts and their addition salts with a pharmaceutically acceptable acid.

4. The compounds as claimed in claim 1, in which X and Y together denote an oxygen
atom with the proviso that Ry is other than a methyl group, their enantiomers,
diastereoisomers and epimers, their quaternary ammonium salts. and their addition salts

with a pharmaceutically acceptable acid.

5. The compounds as claimed in claim 1, in which Y forms a = bond with Z, their
enantiomers, diastereoisomers and epimers, their quaternary ammonium salts and their

addition salts with a pharmaceutically acceptable acid.

6. The compound as claimed in one of claims 1 and 2, which is 3-methyl-6-(3-
morpholinopropyl)benzoxazolinone, as well as its addition salts with a pharmaceutically

acceptable acid.

7. A process for preparing the compounds of formula (I) as claimed in claim 1,

wherein a derivative of formula (II):
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o=—_¢C (IT)
O

in which R’;, denotes a hydrogen atom or a lower alkyl
ro is employed as starting materi
groupy p-oyY reacoe SN faterial,

which derivative i54sabéeeﬁad=t3=%he=ae%éeﬁ=ef an acid
chloride of formula (III):

Cl - CO - HC - CHp - &
(III)

in which T has the same meaning as in the formula (I), A
denoting a halogen atom,

or alternatively of the corresponding acid anhydride,

in the presence of aluminum chloride in dimethylformamide
medium,

to obtain a derivative of formula (IV):

C - CHT - CH2A v
“ (IV)

0

in which R’,, T and A have the same meaning as above,

which, if so desired, is subjected toefngction with a
roauc
trialkylsilane in an acid medium, t04koad==a a derivative

of formula (V):
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31

0

Z

O=—¢C
(V)

CH, - CHT - CH,A

in which R'y, T and A have the same meaning as above, ‘e derivative of formula (IV) or

the derivative of formula (V), depending on the formula of the derivative of formula (I)

which it is desired to obtain, then being reacted with an amine of formula {VI):

R
. 7
I HN (VI)
eecat \
QD:G R3
in which R, and Ry have the same meaning as in the formula (I),
in a solvent preferably chosen from acetone, acetonitrile, ethyl acetate, lower aliphatic
alcohol, dioxane, benzene and toluene, at a temperature between room temperature and

the boiling point of the chosen solvent, in the presence of an excess of the chosen amine or
*t. of a trapping agent for the hydracid formed, such as triethylamine,

to produce a derivative of formula (I/A):

R
OQCO:: N
—¥¢
\ Rz (I/A)
o C—HC——CHz——N/
| \Ra

X' YT

in which, depending on whether the starting material used is a derivative of formula (IV)
or (V),
X' and Y’ together denote an oxygen atom, or alternatively X' and Y' each
simultaneously denote a hydrogen atom,
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R’,, R,, Ry and T having the same meaning as above,
which, if so desired, is salified with a pharmaceutically
acceptable acid or which can, when X’ and Y’ together
denote an oxygen atom, if so desired, be subjected

5 * either to a hydrogenating agent chosen from an
alkali metal mixed hydride such as, for example,
sodium borohydride, or an alkali metal mixed
cyanohydride such as sodium cyanoborohydride,

preferably in a lower aliphatic alcohol medium,
preduce

10 to,1keaé==%e a derivative of formula (I/B) -
predominantly in the threo configquration when T
) does not denote a hydrogen atom:
ool i
o |
oaaans //N
e 0= (I/B)
sl \o C - C-CHp - N/Rz
/N /N T
X OHH T
a special case of the derivatives of formula (I) in
lg::o which:
0%, R’;, R,y Ry and T have the same meaning as above,
U X denotes a hydrogen atom,
.:“HE Y a hydroxyl group and Z a hydro-
gen atom,
20 the isomers of which are separated if so desired, and/or

which is salified with a pharmaceutically acceptable
eu ® acid,

* or alternatively to catalytic hydrogenation, with

heating and under pressure in a solventpgggagg

25 from lower aliphatic alcohol or dioxane, to«}oad
te a derivative of formula (I/B) - essentially in

the erythro configuration when T does not denote

a hydrogen atom - the isomers of which are

separated if so desired, and which is salified,

10 where appropriate, with a pharmaceutically

acceptable acid,

which derivative of formula (I/B), irrespective of the
process according to which it has been obtained, can, if
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so desired, be treated with a dehydrating agent,
Preddce

preferably chosen from hydracids, to4kead=ta a derivative
of formula (I/C):

\ R2 (1/C)
0 HC = C - cHa - N

R3
T

predominantly in the form of the trans isomer, a special
case of derivatives of formula (I) in which:

R’;, R, Ry and T have the same meaning as above,

X denotes a hydrogen atom,

2 forms a » borid with Y,

the cis/trans isomers of which are separated, if so
desired, by a familiar technique such as chromatography
on a silica column or crystallization,

and which, if so desired, may be salified with a pharma-
ceutically acceptable acid,

which derivative of formula (I/A), (I/B) or (I/C),

- when R’, denotes a hydrogen atom, may be treated
in the presence of a strong bhase with a deriva-
tive of formula X-(CH,),~-OH,
in which X denotes a hydrogen atom and n is

produce
between 1 and 6, to,(hoad:=%e a derivative of
formula (I) for which R, denotes a lower alkyl
group substituted with a hydroxyl group,

- which derivative of formula (I) may be treated,
if so desired, with a conventional alkylating

produce
agent such as methyl sulfate t04}oad=ee a quater-
nary ammonium salt.
8. A process for preparing the derivatives of
formula (I) as claimed in claim 1 for which R, denotes a

lower alkyl group, wherein a derivative of formula (II):
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in which R,, denotes a lower alkyl group, is acylated with
an acid of formula (VII):

0
N\
N C - CH2T

(VII)
HO

in which T has the same meaning as in the formula (I), or
the corresponding chloride or anhydride of the acid,
the presence of polyphosphonic acid,
to obtain a derivative of formula (VIII):

R

|

N

0= Q (VIII)
\O,

C - CHoT

in

0
in which R,, denotes a lower alkyl group and T has the

same meaning as in the formula (I),

which is then treated

* either in the presence of trioxymethylene and of

the amine of formula (VI):

R2

HN (VI)
\

R3

in which R, and R; have the same meaning as in the for-
mula (I),

to obtain a derivative of formula (I/Al):
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o= _C R (1/A1)
\ R
C-C-CHy - N
/) \
04 T 13
a special case of the derivatives of formulae (I/A)
(I) in which formula:

and

Ry, denotes a lower alkyl group, and R,, R, and
LT T have the same meaning as in the formula
°°’:.' (I)I
.9“; X and Y simultaneously denote an oxygen atom and
hf;.' Z a hydrogen atom,

o
0900 »

or alternatively with bis(dimethylamino)methane
in the presence of acetic anhydride to obtain a
product of general formula (IX):

_/ (IX)
O—-C\ O

.. ﬁ-C:CHg
o T
in which:
§°n,, T has the same meaning as in the formula (I) and R
pSe ¢ denotes a lower alkyl group,

; which is treated with an amine of formula (VI), in a

polar solvent at a temperature between room temperature

and the boiling point of the reaction medium,
ereduce

to fesd=te a derivative of formula (I/Al) defined above,

20 which, when T does not denote a hydrogen atom, can, if so
desired, be separated into its isomers, which are sali-
fied, if so desired, with a pharmaceutically acceptable
acid, and which can
if so desired, be subjected

25 *

either, preferably in a lower aliphatic alcohol
medium, to a hydrogenating agent, preferably an

it el i R e i S
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alkali metal mixed hydride or an alkali metal

mixed cyanohydride such as, for example, sodium

phcaoggfohydride or sodium cyanoborohydride,
to kead=te a derivative of formula (I/B), predominantly

in the threo configuration {when T does not denote a

hydrogen atom):
A1

|

/N
o= ¢ (I/B)
R
\o %
/c - c\- CH2 - N
H OOH H T R3
a special case of the derivatives of formula (I) in
which:
Ry, R;y Ry and T have the same meaning as in the
derivatives of formula (I),
X denotes a hydrogen atom,
Y

a hydroxyl group and Z a hydrogen
atom,
the isomers of which are separated if so desired, and

which may be salified with a pharmaceutically acceptable
acid,

* or alternatively to catalytic hydrogenation, in

a solvent chosen from lower aliphatic alcohol or

dioxane, toivi::aé:%e a derivative of formula

(I/B), essentially in the erythro configuration -

when T does not denote a hydrogen atom - the

isomers of which are separated if so desired, and

which is salified, where appropriate, with a
pharmaceutically acceptable acid,

which derivative of formula (I/B), is, where appropriate,

subjected to a dehydrating agent preferably chosen from

Produice

hydracids, to  iesd=te a derivative of formula (I/C),
predominantly in the form of trans isomers:
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R

N\ (I/C)

a special case of derivatives of formula (I) in which:

Ry;» R,y Ry and T have the same meaning as in the
derivatives of formula (I),

X denotes a hydrogen atom,

V4 forms a » bond with Y,

the cis/trans isomers of which are separated, if so
desired, by a familiar technique such a3 chromatography
on a silica column or crystallization,

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

which, if so desired, is subjected to a catalytic hydro-
genation reaction, preferably at room temperature and
atmospheric pressure and in the presence of Raney nickel
in a lower aliphatic alcohol or dioxane medium, to obtain
a derivative of formula (I/D):

R11
/N
0= c\ O e (1/D)
0 CHp - CH - CH2 - N
\\R
T 3
in which:
Ry;, R, R and T have the same meaning as above,
X, Y and 2 each simultaneously denote a

hydrogen atom,
the isomers of which are separated, where appropriate,
when T does not denote a hydrogen atom,

and which is optionally salified with a pharmaceutically
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acceptable acid or which is converted to a quaternary

ammonium salt by the action of an alkylating agent as
stated above.

9. A process for preparing the derivatives of
formula (I/D), as claimed in claim 8,
tives of formula (IX):

from the deriva-

Ry

0o=2¢ (1X)

]C = CHp

]
in which: o T
R;; and T have the same meaning as in the formula
(1),
which are treated with a hydracid to obtain a derivative
of formula (IV):

(IV)
No
: C - CHT - CH&A

0
in which R,; and T have the same meaning as above and A
the same meaning as in the formula (III),
the isomers of which are separated, if so desired, whenu
T does not denote a hydrogen atom,
which is subjectedp&g {fggction with a trialkylsilane in

an acid medium, to«kaad=@e—a derivative of formula (V):
R11
/N
0= (V)
0 CH2 - CHT - CHpA

in which R;; and T have the same meaning as above and 2
the same meaning as in the formula (III),
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which is reacted with an amine of formula (Vi):

R
/

HN (V1)

\

Ra

in which R> and Rz have the same meaning as in the formula (1), in a solvent preferably

chosen from acetone, acetonitrile, ethyl acetate, lower aliphatic alcohol, dioxane,
benzene and toluene, at a temperature between room temperature and the boiling point of
the chosen solvent, in the presence of an excess of the chosen amine or of a trapping
agent for the hydracid formed, to produce a derivative of formula (1/D) as claimed in
claim 8, the isomers of which are separated if so desired and which is salified, if so
desired, with a pharmaceutically acceptable acid or which is converted to a quaternary

ammonium salt by the action of an alkylating agent.

10. A pharmaceutical composition containing, as active principle, a compound as
claimed in any one of claims 1 to 6, in combination with one or more pharmaceutically

acceptable, non-toxic, inert vehicles or excipients.

11.  The pharmaceutical composition as claimed in claim 10, containing an active
principle as claimed in any one of claims 1 to 6, which is usable in the treatment of

pain, disorders of the central nervous system or arterial hypertension.
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