The present invention relates to novel benzene
derivatives which are active on the immune system. It
further relates to their preparation and to the
pharmaceutical compositions in which they are present.

French patent 2 249 659 describes compounds of
the formula

R'y A" - CHa - NR'3R'y 1
R'2

in which: i
- A' represents the group —CHZ—CHZ— or -CH=CH-;

- R', represents a cyclohexyl or a phenyl;

1
- R'2 represents hydrogen or a halogen;
- R'3 represents a hydrogen atom or a C1—C3 alkyl group;
- R‘4 represents a C1—C3 alkyl group;

or R'3 and R'4 can form a heterocyclic group when
taken together with the nitrogen atom to which they
are bonded. - _
According to said document, the compounds 1
have psychostimulant properties.
European patent application 224 163 describes
compounds of the formula

(R"2)a CHa CH2
R" 1

in which the various substituents can have the
following meanings:
- R“1 and R“2 represent a hydrogen, an alkyl, a
cycloalkyl or a halogen;
- R"3 and R"4 are hydrogen or an alkyl; and
- R"5 is an alkyl or a cycloalkyl.

- st



Most of the compounds described in the Examples
of said patent application have formula 2 in which
L] P - " - " =
R 1 = tert C4H9, R 3 H and R 4 CH3.
Said patent application does not describe any
compounds having as a substituent R"; and R", = H

and/or R"2 = cycloalkyl or phenyl.

According to the description of said patent,
the compounds described have a fungicidal activity on
plant pathogenic fungi.

According to the present invention, a novei
family of benzene derivatives have now been found which
possess unexpected properties: in fact,.these compounds
have valuable properties in the immune system.

The present invention relates to compounds of
the formula

in which:

- R1 represents

- R2 represents

f

hydrogen atom or a halogen atom;

[+

cyclohexyl or a phenyl;
- R3 represents

]

cycloalkyl containing from 3 to 6
carbon atoms;

- R4 represents a hydrogen atom, an alkyl containing

from 1 to 6 carbon atoms or a cycloalkyl containing

from 3 to 6 carbon atonms;

- A representé a group selected from: -CO-CHZ—,
—CH(Cl)—CHz-, —CH(OH)—CHz—, —CHZ—CHZ—, ~CH=CH-, -C=C-;

and their addition salts with mineral or organic

‘acids.



According to the invention, halogen atom is
understood as meaning fluorine, chlorine, bromine or
iodine atoms, the chlorine atom being preferred.

Of the cycloalkyls, cyclohexyl is a preferred
group. ,

Thus the compounds (I) in which R1 represents a
chlorine atom and R2 and R3 represent each a cycloalkyl
are particularly preferred.

When A represents a vinylene group, the
compounds (I) of cis and trans configuration form an
integral part of the invention.

When A is a chloroethylene or hydroxyethylene
group, the compounds (I) have an asymmetric carbon
atom. The racemates and the optically active isomers of
these compounds form an integral part of the invention.

The salts of the compounds of formula (1)
according to ﬁhe present invention include those with
mineral or organic acids which enable the compounds of
formula (I) to be suitably separated or crystallized,
such as picric acid, oxalic acid or an optically acfive
acid, for example a mandelic acid, or a camphor-
sulfonic acid, as well as those which form pharmaceuti-

.cally acceptable salts such as the hydrochloride, the

hydrobromide, the succinate, the sulfate, the hydro-
gensulfate, the dihydrogenphosphate, the methane-
sulfonate, the methylsulfate, the acetate, thelbenzoate}
the citrate, the glutamate, the maleate, the fumarate,
the p-toluenesulfonate and the 2-naphthalene-
sulfonate. _

The present invention further relates to a
method of preparing the compounds (I).

This method is characterized in that it
comprises : _

a) carrying out a cqndensation reaction of
formaldehyde and an amine of the formula HNR3 4 in



which R3 and R4 are as defined above for (I), either
with the acetophenone of the formula
Ry CO-CH3 (II)
Ry
in which R1 and R2 are as defined above for (I), to
give a compound (I) according to the invention in which

A represents the group (—CO—CHZ-), or with a phenyl-
acetylenic derivative of the formula

= CH (I1I)

(]
H

Ry,

Ry

in which R1 and R2 are as defined above, to give a
compound (I) according to the invention in which A is
the group —CEC—;

b) if appropriate, reacting a reducing agent
with the compound (I) in which A is a group -CO-CH,- in

2
order to prepare the compound (I) according to the

invention- in which A represents a group -CHOH-CHZ—;
¢) if appropriate, reacting a chlorinating agent
with the compound (I) in which A is —CHOH-CHz-, in an
inert solvent, in order to prepare the compound (I)
according to the invention in which A represents
-CHC1-CH

é) if appropriate, carrying out a hydrogenation
of the compound (I) in which A represents the acetylenic
group -C=C-, with nascent hydrogen, in order to prepare
the compound (I) in which A represents the group
-CH=CH-, in the form of a mixture of the cis and trans

isomers, or carrying out a hydrogenation in the presence



f(f

of a supported metal catalyst in order to prepare the
ethylenic compound (I) in the cis form, or dehydrating
the compound (I) in which A represents a group
—CHOH-CHZ- in order to prepare the ethylenic compound
(I) in the trans form; ,

e) if appropriate, carrying out a hydrogenation
of the compound (I) in which A is a group -CH=CH- or a
group ~C=C~- in order to prepare the compound (I)
according to the invention in which A represents the
group -CHZ-CH -; and

2
f) finally, if necessary, preparing an addition

salt of a compound (I) by the addition of an appropriate

mineral or organic acid.

The starting acetophenones (II) are known or are
prepared by known methods such as those described in
Gazz. Chim. Ital. 1949, volume 79, 453-457, and J. Am.
Chem. Soc. 1947, volumé 69, 1651-1652., Likewise the
amines HNR3R4 are known and are commercially available.

When the condensation reaction of step a) of the
method according to the invention is carried out on the
acetophenone (II), it is preferred in an acid medium in
a solvent such as alcohol or dimethoxyethane.

. In particular, the phenylacetylenic derivative
(III) can be obtained from the acetophenone (II) by
first preparing a chlorophenylethylenic derivative of
the formula
Cl
Ry ¢=ctiz (1V)

Ry

by reaction of phosphoroué pentachloride with the aceto

phenone (II) and hydrolysis, and then by

dehydrohalogenating the compound (IV) in a basic medium.
Starting from the acetophenone (11), it is also
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possible to prepare an intermediate semicarbazone (V) and
then apply the procedure described by I. LALEZARI.et al.
(Angew. Chem., Internat. Ed., 1870, 9(8), p. 464) by
reacting said intermediate with selenium oxide under the
action of heat, in an acid medium, and then decomposing
the intermediate selenodiazole (VI) formed, under the
action of heat, to give the phenylacetylenic derivative
(ITII) according to the following reaction scheme:

; s
(II) + HaN-NH-C-NH.HCl] —> R2‘©_C=.N-NH-(%-NH2
|
0 V)
/

Ri

]
Se02 Rz ’ N > (III) + No

(vD)

When step'a) of-the method according to the
invention is carried out on the phénylacetylenic-deriva—'
tive (III), it is performed under the action of heat, in
an inert solvent such as dioxane or dimethoxyethane; to
facilitate the condensation reaction, it is possible to
use a metal salt, such as cuprous chloride or cupric
chloride, as a catalyst.

In step b) of the method, the reducing agent is
preferably a metal hydride, for example sodium boro-
hydride, and the reaction is preferably carried out in an
alcoholic solvent at a temperature below 10°C.

In step c), it is possible to use a chlorinating
agent such as thionyl chloride, phosgene or, for example,

a phosphorus chloride such as phosphorus oxychloride or
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phosphorus pentachloride.

The reaction is carried out under the action of
heat, in a solvent such as chloroform or dichloroethane.

In step d) of the method, the hydrogenation with
nascent hydrogen can be carried out by reaction with zinc
in acetic acid, or the dehydrating agent is, for example,
p—-toluenesulfonic acid used in toluene, at the reflux
temperature of the medium, or, when the hydrogenation is
carried out in the presence of a supported metal catalyst
such as palladium on barium sulfate or on calcium car-
bonate, or Raney nickel, in a wholly or partly alcoholic
solvent, it can be performed in the presence of quinoline
to facilitate the reaction; the catalytic hydrogenation
effected in this way yields only compounds (I) of cis
configuration (Catalytic Hydrogenation - R.L. Augustine -
New York : Marcel Dekker, 1965, p. 69-71).

In step e) of the method, the reaction can be
carried out in the presence of a catalyst, for example
rlatinum oxide. |

The product of formula (I) is isolated, in the

. form of the free base or a salt, according to the con-

ventional techniques.

When the compound of formula (i) is obtained in
the form of the free base, salt formation is effected by
treatment with the chosen acid in an organic solvent.
Treatment of the free base, for example dissolved in an
alcohol such as isopropanocl, with a solution of the
chosen acid in the same solvent gives the corresponding
salt, which is isolated according to the conventional
techniques. Examples of salts prepared in this way are
the hydrochloride, the hydrobromide, the sulfate, the .
hydrogensulfate, the dihydrogenphosphate, the methanesulfonate,
the methylsulfate, the oxalate, the maleate, the fumarate
and the 2-naphthalenesulfonate.

When the reaction is completed, the compound of
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formula (I) can be isolated in the form of one of its
salts, for example the hydrochloride or the oxalate; in
this case, if necessary, the free base can be prepared by
neutralization of said salt with a mineral or organic
base such as sodium hydroxide or triethylamine, or with
an alkali metal carbonate or bicarbonate such as sodium
or potassium carbonate or bicarbonate. _

The compounds of the present invention were
subjected to immunosuppressive activity tests. In par-
ticular, they were studied in vivo on an experimental
model of autoimmune thyroiditis in mice, induced by
porcine thyroglobulin (PTg) according to J. Salamero et
al., Eur. J. Immunol., 1987, 17, 843-848. The level of
antibodies directed against porcine thyroglobulin was
measured by the ELISA method (enzyme-linked immunosorbent
assay) after 20 consecutive days of treatment. It was
observed_that the compounds according to the invention
induce a distinct decrease in antibody production in the
animals treated.

The compounds of formula (I) have a low toxicity;
in particular, their acute toxicity is compatible with
their use as drugs in areas of therapy where it is
desirable to reduce the immunological activity. The
following may be mentioned by way of indication and
without implying a restriction: diseases with an auto-
immune component, for example rheumatoid polyarthritis,
lupus erythematosus, multiple sclerosis and diabetes, or
graft rejection reactions, graft versus host reaction,
organ transplant situations (liver, kidney, heart,
pancreas, bone marrow) and psoriasis.

For such a use, an effective amount of a compound
of formula (I) or one of its pharmaceutically acceptable
salts is administered to mammals needing said treatment.

Cis-N-cyclohexyl-N-ethyl-3-(3-chloro-4-cyclo-
hexylphenyl)prop-2 -enylamine and its pharmaceutically
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acceptable salts, especially the hydrochloride, are par-
ticularly preferred.

The compounds of formula (I) above and their
pharmaceutically acceptable salts can be used in déily
doses of 0.01 to 100 mg per kilogrém of body weight of
the mammal to be treated, preferably in daily doses of
0.1 to 50 mg/kg. In humans, the dose can vary preferably
from 0.5 to 4000 mg per day, more particularly from 2.5
to 1000 mg, depending on the age of the subject to be
treated or the type of treatment: prophylactic or
curative. ' ‘

The compounds of formula (I) are generally ad-
ministered in dosage units. Said dosage units are pre-—
ferably formulated as pharmaceutical compositions in
which the active principle is mixed with a pharmaceutical
excipient.

Thus, according to another of its features, the

" present invention relates to pharmaceutical compositions

in which at least one of the compounds of formula (I) or
one of its pharmaceutically acceptable salts is present
as the active principle.

In the pharmaceutical compositions of the present
invention for oral, sublingual, subcutaneous, intra-
muscular, intravenous, percutaneous or rectal administra-
tion, the active principles can be administered to
animals and humans in the form of adminiétration units,
mixed with the conventional pharmaceutical excipients.
The appropriate unit forms of administration include
forms for oral administration, such as tablets,
capsules, powderé, granules and solutions or suspensions
to be taken orally, forms for sublingual and buccal
administration, forms for percutaneous, subcutaneous,
intramuscular or intravenous administration and forms for
rectal administration.

Each unit dose can contain from 0.5 to 1000 mg,
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preferably from 2.5 to 200 mg, of active ingredient,
combined with a pharmaceutical excipient. This unit dose
can be administered 1 to 4 times a day.

When a solid composition is prepared in the form
of tablets, the main active ingredient is mixed with a
rharmaceutical vehicle sﬁch as gelatin, starch, lactose,
magnesium stearate, talc, gum arabic or the like. The
tablets can be coated with sucrose or other appropriate
substances or they can be treated so as to have a sus-
tained or delayed activity and so as to release a pre-—
determined amount of active briﬁciple continuously.

A preparation in the form of gelatin capsules is

" obtained by mixing the active ingredient with a diluent

and pouring the mixture obtained into soft or hard
gelatin capsules. ,

Water-dispersible powders or granules can contain
the active ingredient mixed with dispersants, wetting
agents or suspending agents such as polyvinylpyrrolidone,
as well as with sweeteners or taste correctors.

Rectal administration is carried out using sup-

positories;'which are prepared with binders melting at

"the rectal température, for example cacao butter or

polyethylene glycols.
' Parenteral administration is carried out using
aqueous suspensions, isotonic saline solutions or sterile
and injectable solutions which contain pharmacologically
compatible dispersants and/or wetting agents, for example
propylene glycol or butylene glycol.

A preparation in the form of a syrup or an elixir
can contain the active ingredient in combination with a
sweetener, which is preferably calorie-free, methyl-
paraben and propylparaben as antiseptics, a flavoring
agent and an appropriate colorant.

The active principle can also be formulated as

microcapsules, with one or more excipients or additives
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if desired.

The present invention further relates to the
pharmaceutical compositions in which at least one of the
compounds of formula (I) or one of its rharmaceutically
acceptable salts is present in association with another
active principle. Examples of other active rrinciples
which may be chosen are an immunosuppressant, a cyto-
static agent or an antimetabolite such as, in particular,
ciclosporin, azathioprine, methotrexate, cyclophosphamide
or chlorambucil. An anti-rejection monoclonal antibody,
for example an anti-CD3 antibody, may also be adminis-— '
tered in association with a compound of formula (I) or
one of its pharmaceutically acceptable salts.

The following Examples illustrate the invention
without implying a limitation.

EXAMPLE 1

N—Cyclohexyl—N—methyl—B—(3—chloro—4—cyclohexyl—
phenyl)prop-2 ~ynylamine hydrochloride. CM 31739.

A) 3-Chloro-4-cyclohexyl-l-ethynylbenzene.

129 g of phosphorus pentaéhlopide are added in
small portions, over 30 minutes, to 118.3 g of 3~chloro-
4-cyclohexylacetopﬁenone. The temperature is raised
gradually to 105°C over one hour and the mixture is then
heated at this temperature for 1 and a half hours and at
115°C for a further 1 and a half hours. 'The gum formed
is extracted with ethyl ether and the ether phase is
washed with 5% sodium hydroxide solution, dried and con-
centrated to give 107 g of 3-chloro-4-cyclohexyl-a-
chlorostyrene. This product is dissolved in 450 ml of
ethanol and the solution is then refluxed for 24 hours in
the presence of 94 g of potassium hydroxide. The bulk of
the alcohol is concentrated and replaced with water,
extraction is carried out with ethyl ether and the ether

phase is dried and concentrated to give 72.5 g of crude
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product. 41.7 g of a ligquid are obtained after distil-
lation under reduced pressure.

Boiling point: 102-104°C under 4 mm of mercury (= 533
Pa). '

B) CM 31739. _

A solution containing 16.4 g of 3-chloro-4-cyclo-
hexyl-l-ethynylbenzene, prepared above, in 30 ml of di-
cxane, 4.5 g of paraformaldehyde and 0.15 g of cuﬁrous
chloride is heated to 60°C and 9.3 g of N-methyl-N-cyclo-
hexylamine are then added over half an hour. The tem-
perature is kept at 80°C for 1 hour. When the reaction
is complete, the cooled mixture is diluted with ether and
treated with water and then with a dilute solution of
hydrochloric acid. The acid.solution is then rendered
alkaline with a dilute solution of sodium hydroxide and
extracted with ether. The organic phase is dried over
sodium sulfate and then concentrated. The hydrochloride

is prepared from the crude base, washed with water and

‘then crystallized twice from acetonitrile to.give 8.4 g

of the expected compound.
M.p.: 1756°C.

EXAMPLE 2 _ _
Cis—N-cyclohexyl—N—methylfS-(3—chloro—4—c§clo—
hexylphenyl )prop-2 —~enylamine hydrochloridé. CM 31748.
A solution containing 13.1 g of the compound
prepared in'Examplé 1, in the form of the base, and 1.2 g
of 5% palladium on barium sulfate in 100 ml of ethyl
acetate and 5 ml of methanol is hydrogenated at normal
temperature'and pressure. The volume of hydrogen
absorbed is 650 ml. After filtration and concentration
of the solution, the residue is taken up in ethyl ether
and the hydrochloride is precipitated by bubbling
hydrogen chloride. 5.6 g of the expected compound are

obtained after recrystallization from acetonitrile.
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Yield: 43%.

The NMR spectrum of this compound was
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MHz in dimethyl sulfoxide.

run at 60

Chemical . Appearance Integration Assignment
shift ‘
(ppm)
between unresolved 25 H 2 cyclohexyl
0.75 and 3.5 signals NCHs
3.85 multiplet 2 H CHz—~N
6.2 - doublet of 1 H —CH=CH-CH=-N
Jeis = 11 Hz triplet
JCH-CH2 = 6 Hz
between unresolved ‘4 H 3H (aromatic)
6.5 and 7.5 signals -CH=CH-CHz=-
EXAMPLE 3

Cis— and trans-N-cyclohexyl-N-methyl-3-(3-chloro- -

4~cyclohexylphenyl)prop—2—enylamine-hydrochlbridé.

A solution containing 6 g of CM 31739, prepared

in Example 1, and 6 g of zinc in 100 ml of acetic acid

and 70 ml of water is refluxed for one hour.

After

cooling, concentrated sodium hydroxide solution is added
and the mixture is then extracted with ethyl ether. The

ether phase is washed with water,

dried over sodium

sulfate and then concentrated to give 5.2 g of product.
The hydrochloride is prepared by the addition of hydro-
chloric acid in ethyl ether and washed with acetone.

2.8 g of the cis isomer are collected as a precipitate.
The filtrate is concentrated and 1.3 g of the trans
compound (CM 31751) are then obtained after crystalliza-
tion from acetone and recrystallization from aceto-

nitrile.

Melting point: 198°C.

The NMR spectrum of the trans compound is run at
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60 MHz in dimethyl sulfoxide.

Chemical Appearance Integration Assignment
shift
between unresolved ' 25 H 2 cyclohexyl
0.9 and signals N-CHs
3.4 .
3.75 multiplet 2 H ~CHa-N
H\
6.55 multiplet 2 H trans C=C_

H
between 7 unresolved 3 H H (aromatic)
and 7.5 signals

EXAMPLE 4

N-Cyclohexyl-N-ethyl-3-(3-chloro-4-cyclohexyl-
phenyl)prop- 2-ynylamine hydrochloride. CM 31738.
A) 3-Chloro-4-cyclohexylacetophenone semicarbazone.

73.59 g of semicarbazide hydrochloride and 54.12
g of sodium acetate are dissolved in 600 ml of distilled
water. After the mixture has been stirred, a solution of
142 g of 3—chloro—4*cyclohexyiacetophenone in 600 ml of
ethanol is added rapidly at room temperature. The mix-
ture is heated at 50°C for 2 hours and then stirred at
room temperature overnight. The crystals formed are
filtered off, washed with water, acetone and then ethyl
ether and dried under vacuum to give 169.50 g of white
crystals of the semicarbazone.
Yield: 96%.
Rf (methylene chloride/methanol: 95/5): 0.4.

The structure of the semicarbazone is confirmed
by analysis of the NMR spectrum.
B) 3-Chloro-4-cyclohexyl-l-ethynylbenzene.

A suspension of 26 g of finely ground selenium
oxide and 58.7 g of the semicarbazone obtained in the
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previous step is prepared in 400 ml of glacial acetic
acid. It is heated by means of an oil bath ét 60°C for 1
hour and then at 80°C for 2 hours to form the inter-
mediate selenodiazole. The temperature of the oil bath
is raised to 150°C for 3 and a half hours until the
selenodiazole has completely decomposed and the evolution
of nitrogen has ceased. The acetic acid is evaporated
off under vacuum, the residue is taken up with 600 ml of
ether, the mixture is filtered to remove the precipitated
selenium and the filtrate is washed 4 times with water,
once with a 5% aqueous solution of sodium hydroxide and
twice with water. It is dried over sodium sulfate and
potassium carbonate and evaporated under vacuum and the
oily residue is then distilled under 0.01 mm of mercury
(1.33 Pa) to give 24.8 g of a colorless oil.

Yield:  57%. | |

C) CM 31738.

A solution containing 13.46 g of the compound
prepared in the previous step and 0.25 g of cﬁpric
chloride in'50‘ml of dimethoxyethane is stirred at room
temperaturé.' A mixture containing 9 g of 35% aqueous
formaldehyde and 9.42 g of N-ethyl-N-cyclohexylamine in
35 ml of dimethoxyethane is added dropwise. The mixture
is heated at 70°C for 1 hour 15 minutes and the solvent
is then evaporated off under vacuum. The residue is
taken up in ether and the mixture is washed with a 5%
aqueous solution of sodium hydroxide, washed with water
and then dried over sodium sulfate and concentrated to
dryness. The hydrochloride is formed by the addition of
hydrochloric acid in anhydrous ether, filtered off,
washed with ethyl'ether and dried. The solid formed is
dissolved in methylene chloride and the solution is
washed twice with water to remove the unreacted N-ethyl-
N-cyclohexylamine, and then dried and concentrated under
vacuum. The residue obtained is crystallized from an
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acetone/ether mixture to give 22.7 g of white crystals.
Yield: 93%.
Melting point: 169°C. .

The structure of the compound is confirmed by
analysis of the NMR spectrum.

EXAMPLE 5 .

Cis-N~cyclohexyl-N-ethyl-3-(3-chloro-4~cyclo-
hexylphenyl )prop- 2-enylamine hydrochloride. CM 31747.

18.1 g of the compound obtained in Example 4, in
the form of the free base, are dissolved in 140 ml of
ethyl acetate and 5 ml of methanol. Hydrogenation is
carried out, under. atmospheric pressure, in the presence
of 0.9 g of 5% palladium on barium sulfate. The hydro-
genation is stopped after 1 hour 40 minutes and the
volume of hydrogen absorbed is 1.24 liters. The catalyst
is filtered off and the solwvent is evaporatéd off to give
17 g of crude product. This is chromatographed on 250 g
of silica using a methylene chloride/methanol mixture
(97/3) as the eluent to give 14 g of the free base, which
crystallizes in the.form of hydrochloride from ethyl
ether. After filtration and drying, 12.22 g of thé
expected'compound'are obtained in the form of the hydro-
chloride. '
Yield: 61%.

-Melting point: 182°C.

The structure of the compound is confirmed by
analysis of the NMR spectrum.

EXAMPLE 6
N,N—Dicyclohexyl—s-(3—¢h10ro—4—cyc1ohexylpheny1)—
prop- 2-ynylamine hydrochloride. CM 31740.
This compound is prepared, following the pro-
cedure described in Example 1, by reacting dicyclohexyl-
amine and paraformaldehyde with 3-chloro-4-cyclohexyl-1-
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ethynylbenzene.
Melting point: 165°C.

EXAMPLE 7

Cis-N,N-dicyclohexyl-3-(3~chloro—-4-cyclohexyl-
phenyl)prop- 2-enylamine hydrochloride. CM 31750.

This compound is prepared, following the pro-
cedure described in Example 2, from the CM 31740 prepared
in Example 6, in the form of the base.

Melting point: 1866°C.

EXAMPLE 8
N-Cyclohexyl-N-ethyl-3-(3-chloro-4-cyclohexyl-

phenyl)propylamine hydrochloride. SR 45596 . A.

This compound is obtained from the CM 31738 pre-
pared in Example 4. _ .

4 g of the hydrochloride prepared in Example 4
are dissolved in 1 ml of methanol and 28 ml of ethyl
acetate, and 0.18 g of barium sulfate on-palladium is

" added.

The reaction medium is placed undér a hydrogen
atmosphere for 7 hours, the catalyst is then filtered off ‘
and the medium is concentrated to dryness under vacuum.
The residue is taken up with methylene chloride and .
chromatographed on a silica column using a methylene
chloride/methanol mixture (93/7 v/v, then 90/10 v/v) as
the eluent.

After evaporation, the oil obtained is diluted in
ether and the salt then crystallizes on the addition of
hydrochloric acid in ether. 1.5 g of product are ob-
tained. '

Melting point: 165°C.
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EXAMPLE S
1-(3-Chloro-4-cyclohexylphenyl)-3-(N-cyclohexyl-
N-ethylamino)propan-l-one hydrochloride. SR 46232 A.
23.6 g of 3-chloro-4-cyclohexylacetophenone,
16.3 g of N-cyclohexyl-N-ethylamine hydrochlbride, 6 g of
paraformaldehyde and 3.5 ml of hydrochloric acid are
refluxed in 200 ml of dimethoxyethane for 18 hours. The
solvent is evaporated off and the residue is taken up
with 700 ml of ethyl ether. The solid obtained is taken
up with methylene chloride, the mixture is washed with
water and filtered and the filtrate is dried over sodium
sulfate. The yellow oil obtained is taken up with 500 ml
of ethyl acetate to give 21.5 g of a white so0lid in the
form of crystals.
Melting point: 154-158°C.

EXAMPLE 10
1-(3-Chloro-4-cyclohexylphenyl)-3~-(N-cyclohexyl—-
N—ethylamiho)prdpan—l—ol hydrochloride.. SR 46233 A.
4.12'g of the propanone prepared in the previous
Example in 100 ml of methanol are cooled to 4°C. 0.13 g
of sodium borohydride is added in poftions, the mixture
being kept at a temperature of between 5° and 10°C for 30
minutes and then being allowed to return to room tempera-—
ture over 1 hour. The methanol is evaporated off, thé
residue is taken up with water and then extracted with
ethyl acetate and the organic phase is dried over sodium
sulfate. The hydrochloride is prepared by the addition
of hydrogen chloride. The white so0lid which crystallizes
is washed with ether to give 3.23 g of the expected
product.
Melting point: 165-167°C.
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EXAMPLE 11
3-Chloro-3-(3-chloro-4-cyclohexylphenyl) -N~-cyclo-
hexyl-N-ethylpropylamine hydrochloride. SR 46264 A.

A mixture containing 6.2 g of the compound
prepared in the previous Example and 6.3 g of thionyl
chloride in 150 ml of chloroform is heated to the reflux
temperature. After 20 minutes, the evolution of gas
ceases, the reaction medium is evaporated, the oily
residue is washed with acetone, and 150 ml of ethyl
acetate are then added. The expected product
crystallizes to give 5.8 g.

Melting point: 174-176°C.
EXAMPLES 12 AND 13

The following compounds are prepared by using
the methods disclosed respectively in Examples 9 and 10:

- 1~(3-chloro-4-cyclohexylphenyl)-N-cyclohexyl-
3~-amino~-propan-l-one oxylate.

Melting point : 181-183°C

- 1-(3-chloro-4-cyclohexylphenyl) ~N-cyclohexyl-
3—amino-propan—1—oi hydrochloride.

Melting point: 264 - 266°C.

EXAMPLE 14

Preparation of capsules

CM 31747 ' 25 mg
Lactose ' 110 mg

Magnesium stearate 5 mg
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CLAIMS
1. Compound of the formula
R3
R2 A-CH
~N
2 \ (I
R4
Ry

in which:

- R1 represents a hydrogen atom or a halogen atom;

- R2 represents a cyclohexyl or a phenyl;

- R3 represents a cycloalkyl containing from 3 to 6
carbon atoms; '

- R4 represents a hydrogeh atom, an alkyl containing
from 1 to 6 carbon atoms or a cycloalkyl containing
from 3 to 6 carbon atoms;

- A represents a group seleéted from : ~CO~CH
-CH(C1l)~-CH -CH (OH) -CH -CH

2":
-, —CH=CH- and

27 2™+ ~CHy-CH,
-C=C~-; _
or one of its addition salts with mineral or organic
acids. . _
2. Pharmaceutically acceptable addition salts of

a compound according to claim 1.

3. Cis—~-N-~cyclohexyl-N~ethyl=-3~(3-chloro-4-cycloche~-

xylphenyl) prop-2~enylamine or one of its pharmaceuti-
cally acceptable addition salts.
4. Cis-N-cyclohexyl-N-ethyl-3~-(3~chloro—-4-cyclohe-
xylphenyl) prop-2-enylamine hydrochloride.
5. Method of preparing the compounds (I) according
to any one of claims 1 t6 4, characterized in that it
comprises:

a) carrying out a condensation reaction of for-
maldehyde and an amine of the formula HNR3R4, in which
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R3 and R4 are as defined in claim 1 for (I), either

with the acetophenone of the formula

Ry Co-CH3 (Iry

Ry

in which R1 and R2 are as defined in claim 1 for (I),
to give a compound (I), in which A represents the group
(—CO-CHz-), or with a phenylacetylenic derivative of
formula

CH (II1)

Rj C

Ry

in which_R1 and R2 are as defined in claim 1, to give a
compound (I) in which A represents a group -C=C-;

b) if appropriate, reacting a reducing agent
with the compound'(I) in which A represents a group
—CO-CHZ— in order to prepare the compound (I) in which
A represents a group -CHOH—CHZ;

c) if appropriate, reacting a chlorinating
agent with the compound (I) in which A represents
-CHOH-CHZ—, in an inert solvent, in oxrder to prepare
the compound (I) in which A represents -CHCl-CHz—;

d) if appropriate, carrying out a hydrogenation
of the compound (I) in which A represents the acetylenic
group -C=C-, with nascent hydrogen, in order to prepare
the compound (I) in which A represents the group
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-CH=CH-, in the form of a mixture of the cis and trans
isomers, or carrying out a hydrogemation in the
presence of a supported metal catalyst in order to
prepare the ethylenic compound (I) in the cis form, or
dehydrating the compound (I) in which a represents a |
group-CHOH-CHz- in order to prepare the ethylenic
compound (I) in the trans form;

e) if appropriate, carrying out a hydrogenation
of the compound (I) in which A represents a group
~CH=CH- or a group -C=C- in order to prepare the
compouﬁd (I) according to the invention in which A
W, represents the group -CHZ-CH

.L\

H
f) finally, if necezsary, preparing an addition

salt of a compound (I) by the addition of an appropriate
mineral or organic acid. '
6. Pharmaceutical composition in which at least
one compound according to'any one of claims 1, 2, 3 or
4 is present as the active principle.
7. Pharmaceutical composition according to claim
6, characterized in that it is in the form of a dosage
unit in which the active principle is mixed with a
pharmaceutical excipient.
8. Pharmaceutical composition according to one of
claims 6 or 7, characterized in that it contains from
) 0.5 to 1000 mg of active principle per dosage unit.

9. Pharmaceutical composition according to one of

claims 7 or 8, characterized in that it contains 2.5

to 200 mg of active principle per dosage unit.



