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SPECIFICATION NOQ 20136

{54) New substituted heterocyclic
benzamides, methods of preparing
them, compositions containing
them, and their use as behaviour
modifiers

{57) The invention provides substituted

heterocyclic benzamides of the
general formula:

(OM-Ct k]
Rg ORg

Ri R3
Ry Ry

P S,

in which R, is a cycloalkyl,
cycloalkenyl, bicycloalkyt or
tricycloalkyl group; A is a single bond
or a saturated or unsaturated
hydrocarbon chain containing 1 to 3
carbon atoms; nis 0,1, 2 or 3; Rgis a
hydrogen atom, an alkyl group with 1
to 3 carbon atoms or an alkenyl or
alkynyl group; and each of R,, R,, R,
and Rg, which are th > same or
different, is a hydrogen or halogen
atom or an alkyl, alkoxy, amino,
acetamido, sulphamaoyl,
alkylsulphamoyl, diatkylsulphamoyl,

ERRATA
62A

methyl read cyelooctyl

SUF SRRATA LY

alkylsulphony! or alkylsulphinyl group,
or any two of them bonded together
to form an azimido group; with the
following provisos (a) that when R, is
a cycloalkyl group, R, a hydrogen
atom or an alkyl group, A a single
bond and n equal to O, at least one or
R, R, R, and Ry is an alkylsulphonyl
or alkylsulphinyl group or two of them
are bonded together to form an
azimido group; and (b) that when R, is
a cycloalkyl group, R is a methyl
group, A is an alkylene group with one
to three carbon atoms, nis 1 and the
amide chain is bonded at the 2
position of the pyrrolidine, R, can be a
halogen atom or a sulphamoyl,
alkylsulphamoyl, dialkylsulphamoyl or
alkylsulphonyl group only when R,, R,,
R¢ are not all hydrogen atoms. The
compounds are made by aminating a
benzoic acid having the appropriate
R,. R,. R;. OR, and R substituents.
The compounds can be made up into
pharmaceutical compositions and
their action on the central nervous
system makes them valuable
antimetic compounds, but with
substantially no cataleptic action.
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(54) New substituted heterocyclic
benzamides, methods of preparing
them, compositions containing
them, and their use as behaviour
modifiers

(57) The invention provides substituted
heterocyclic benzamides of the
general formula:

M- k)
R ORg

R R3
R Re

—_ -

in which Ryis a cycloalkyl,
cycloalkenyl, bicycloalkyl or
tricycloatkyl group: A is a singie bond
or a saturated or unsaturated
hydrocarbon chain containing 1to 3
carbon atoms; nis 0, 1,2 or 3; Rgisa
hydrogen atom, an alkyl group with 1
to 3 carbon atoms or an alkenyl or
alkyny! group; and each of Ry Ry, R,
and R, which are the same or
different, is a hydrogen or halogen
atom or an alkyl, alkoxy, amino,
acetamido, sulphamoyt,
alkylsulphamoyl, dialkylsulphamoyl,

alkylsulphonyl or alkylsulphinyl group.
or any two of them bonded together
to form an azimido group; with the
following provisos (a) that when R,is
a cycloalky! group, Ry a hydrogen
atom or an alkyl group, A a single
bond and n equal to O, at least one Or
R,. R, Ryand Rgis an alkylsulphonyl
or alkylsulphinyl group or two of them
are bonded together to form an
azimido group; and (b} that when R, is
a cycloatkyl group, Rgis a methyt
group, A is an alkylene group with one
to three carbon atoms, nis 1 and the
amide chain is bonded at the 2
position of the pyrrolidine, R, can be a
halogen atom or a sulphamoyl,
altkytsulphamoyl, dialkylsulphameoyl or
alkylsulphonyl group only when R,. R,
R are not all hydrogen atoms. The
compounds are made by aminating a
benzoic acid having the appropriate
R,. R, R, ORg and Rg substituents.
The compounds can be made up into
pharmaceutical compositions and
their action on the central nervous
system makes them valuable
antimetic compounds, but with
substantially no cataleptic action.
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SPECIFICATION
Mew substituted heterocyclic benzamides, methods of preparing them, compositions containing

them, and their use as behaviour modifiers

The invention provides substituted heterocyclic benzamides of the general formula:

CONH-(CH )5 " i
Rg ORs \
A
Ry R3 ﬁ
Ry 4

in which R, is a cycloalky!, cycioalkenyl, bicycloalkyl or tricycloalky! group; A is a single bond or a
saturated or unsaturated hydrocarbon chain containing 1 to 3 carbon atoms; nis 0, 1, 2 or 3; Rgis a
hydrogen atom, an alkyl group with 1 to 3 carbon atoms or an alkeny! or alkynyl group; and each of R,
R,. Ry and Ry, which are the same or different, is a hydrogen or halogen atom or an alkyl, alkoxy, amino,
acetamido, suphamoyl, alkylsulphamoyl, dialkylsulphamoyl, alkylsulphonyi or atkylsulphinyl group, or *G
any two or them are bonded together to form an azimido group; with the following provisos (a) that
when R, is a cycloalkyl group, R, a hydrogen atom or an alkyl group, A a single bond and n equal to O, at
least one of R,, R,, R, and R, is an alkylsulphonyl! or alkylsulphiny! group or two of them are bonded
together to form an azimido group; and (b) that when R, is a cycloalky! group, Ry is a methyl group, and
A is an alkylene group with one to three carbon atoms, nis 1 and the amide chain is bonded at the 2 i5
position of the pyrrolidine, R, can be a halogen atom or a sulphamoyl, alkylsulphamoyl!,
dialkylsulphamoyl or alkylsulphonyl group only when R,. R;, R, are not all hydrogen atoms.
The invention also provides salts of addition of the compounds of formula (1) with
pharmacologically acceptable acids, and their quaternary ammonium salts and oxides, including a
laevorotatory and dextrorotatory isomers of such compounds. 20
In accordance with the invention, the novel compounds are prepared by reacting an acid of the
formula:

COCH
R OR
b 5 (1n)
R R3
R2
where R,, R,, R;, Ry, R, are defined as above, or one of its reactive derivatives with an amine of the 23
formula: &
-ty )
I'J {tn
A
Ry
where A, R, and n are defined as above, or one of its reactive derivatives.
Reactive derivatives of the acid (I} include its acid halides, azide, hydrazide, azolide, acid
isothiocyanate, trichloroacetophone or triphenyiphosphine derivative, alkyl esters, reactive esters, e.g.
its methoxymethyl or cyanomethyl ester, aromatic esters, N-hydroximide esters, symmetrical anhydride 3C

or mixed anhydrides, e.g. those formed with a carbonic acid ester or a haloformic ester.

Reactive derivatives of the amine (Ill) include the derivative obtained by reacting the amins with a
phosphorus chloride, phasphorus oxychloride, a dialkyt, diaryl or orthophenylenechlorophosphite, an
alkyl or aryldichlorophosphite, an isothiocyanate of the amine, a sulphamide or a substituted urea.

The invention is not limited to derivatives of the acid and amine mentioned above. 35
The amidifying reaction may be carried out /n situ or when the intermediate derivative has been
isolated.
It is also possible to react the free acid and the free amine in the presence of a condensing agent
such as silicon tetrachloride, trichlorophenylsilane, phosphoric anhydride, a carbodiimide or an a0

alkoxyacetylene.
The formula (I} compounds may alternatively be prepared by reacting the acid of formula (if) or ¢ 1.
of its reactive derivatives defined as above, with a dihaloalkylamine of the formula:

BNSDOCID: <GB 20136624 >
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H2""(EH2}n7f—-§ (V)

Hal Hal

where n is defined as above and the halogen is a chlorine, bromine or iodine atom to produce a
compound of the formula:

CONH-(CHo);
Rgy” O Hal Hal
Ry R3
R2
5 and reacting the latter with an amine of the formula H,N—A—R, where R, and A are as defined above. 5

The methods of preparing the compounds according to the invention are set out in the following
diagram:

DIAGRAM OF REACTION

CO0H

Re A ORe

R R3 __
possibly N
condensing -
agent reactive
' derivative

of the acid

i-(Chls ] HZN-(CHZ)n—ﬂ
' Hal Ha

or its '.‘
reactive A
derivatives ﬁ

b J o CONH-(CH);

Re ORg  Hal Hal
Ry R3

R2

HN-A-R,

CONH-(CHy )

Rg ORs N

R R3 ﬁ‘
Ry b

The amidifying reactions may take place with or without a solvent.

10 Some examples of the systems used as solvents, which are inert relative to the amidifying 10
reaction, are alcohols, polyols, ketones, benzene, toluene, dioxan, chioroform and diethyleneglycol-
dimethyi ether. it is also possible to take an excess of the amine used as raw material as the solvent. it
may be preferable to heat the reaction mixture during amidification, e.g. to the boiling point of the above
mentioned solvents.

15 The compound obtained by the method of the invention may, if necessary, react with 15
pharmaceutically acceptable inorganic or organic acids such as hydrochloric, hydrobromic, sulphuric,
phosphoric, oxalic, acetic, tartaric, citric or methane-sulphonic acid, to give acid-addition salts.

It may equally react, if necessary, with alkyl sulphates or halides to give quaternary ammonium
salts.

20 it may also be oxidised in known manner, e.g. with hydrogen peroxide and manganese dioxide, to 20
give the corresponding N-oxide.

Some examples will now be given to illustrate the technical features of the invention, It should be

BNSDOCID: <GB 2013662A >
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understood that the invention is not limited to these embodiments nor to the purposes to which they
can be applied.

EXAMPLE 1
N-(1 -cyclohexyl-2-pyrrolidinyl-methyl)-2-methoxy-4-amino-5-chlorobenzamide

240g of 2-methoxy-4-acetamido-5-chloro-benzoic acid {0.985 mole}, 960mi of acetone and 5
99.5g of triethylamine (0.985 mole) are placed in a 3-litre flask fitted with an agitator, a thermometer
and a dropping funnel. The acid dissolves almost entirely. The reaction medium is cooled to 0°C: the
triethylamine salt of the acid crystallises.

107g of ethyl chloroformate {(0.985 mole) is added to the suspension, drop by drop, and the
temperature is kept between 0° and +5°C. This takes about 1 hour 30. Agitation is continued for a 10
further 30 minutes, then 188g of 1-cyclohexyl-2-amino-methyl pyrrolidine is added drop by drop over
about 1 hour while the temperature is kept between +10 and +15°C. When all the pyrrolidine has beer
added agitation is continued for a further 4 hour at +10°C then for 1 hour at room temperature. The
base crystallises. It is drained and washed with acetone. The precipitate is immediately dissolved in 1
litre of water in order to dissolve the triethylamine hydrochloride; it is drained, washed with water until 15
the CI™ ions have been eliminated, and dried at 50°C. Weight obtained 262 g.

The acetone mother liquor is evaporated under vacuum to constant weight. Weight 161 g for 138g
theory.

790mi of 2.5N alcoholic potash (2 x 0.985 mole) and the 4234 of crude acetylated hase are
placed in a 2-litre flask fitted with a reflux condenser. The mixture is heated to reflux for 2 hours. The 20
solution is filtered with charcoal then diluted with 6 litres of water. The deacetylated base is precipitated
in liquid form then crystallises after standing overnight. It is drained, washed with water and then dried
in air at 40°C. 324g of the product is obtained, melting at 115—116°C.

The 3249 of base is dissolved hot in 625ml of aceto-nitrile. The turbid solution is filtered, boiling,
through charcoal, then cooled. The base re-crystallises and is drained, washed with aceto-nitrile then 25
dried. 290g of a beige substance is obtained. The base obtained is re-crystallised a second time in
580ml of aceto-nitrile with filtration through charcoal.

271g of the product, which is still beige, is obtained.

The 27 1g of base is dissolved in 2.7 litres of water and the necessary hydrochloric acid. The
solution is filtered with charcoal, then the base is precipitated by adding 20% ammonia. It is liquid at 30
first and crystallises after 24 hours.

The crystals are drained, washed with water and dried in an oven at 40°C. 2569 is obtained and
re-crystallised in 5610ml of acetonitrile. The boiling solution is filtered. After cooling, the re-crystallised
base is drained, washed with acetonitrile and dried in air, then at 50°C.

235g of N-(1-cyclohexyi-2-pyrrolidinylmethyl)-2-methoxy-4-amino-5-chlorobenzamide is 35
obtained, melting at 123—124°C. Yield 65%.

EXAMPLE 2
N1 -cyclopentyl-2-pyrrolidinylmethyi)-2-methoxy-4-chloro-5-ethy! sulphonyibenzamide

2-methoxy-4-chloro-5-chlorosulphonylbenzoic acid

4 litres of chlorosulphonic acid is placed in a 3-necked 6 litre flask, fitted with an agitator and a 40
thermometer, and cooled to +15°C.,

563g of 2-methoxy-5-chiorobenzoic acid (3.01 moles} is added in fractions and the temperture is
aliowed to develop. The benzoic acid takes 20 min. to add, and the temperature reaches 50°C. The
mixture is immediately heated to 80°C, then the temperature is allowed to drop to 40°C.

The reaction mixture is poured over 30kg of ice, then the precipitate is drained, washed with water 4§
and dried at 50°C. 764g (89%) of product is obtained, meiting at 179°C.

2-methoxy-4-chloro-5-ethylsulphonyl benzoic acid.
3 litres of water, 740g of sodium sulphite and 535g of sodium bicarbonate are placed in a 3-
necked 10 litre flask fitted with an agitator, a thermometer and a condenser. The mixture is heated to
70°C and 9034 of 2-methoxy-4-chloro-5-chlorosulphonyl benzoic acid is added in fractions while the 50
temperature is kept between 70 and 75°C.
The temperature is kept at 75°C for 3 hours then reduced to 25°C. 750ml of ethanol is
introduced, then 950g of sodium bicarbonate is added with care. Finally 1,270g of ethyl iodide and
2,250ml of ethanol are added. The medium is heated gently to reflux (35°C} and the reflux is
maintained for 17 hours (82°C). 55
3 litres of a mixture of alcohol, water and ethy! iodide is distilled under vacuum, then 3 litres of
water is added to the concentrate. It is acidified to pH 1 with about 1,100ml of hydrochloric acid and
zooled to about 10°C, after which it is drained and washed with 3 litres of water. The product is
dissolved in 3 litres of water containing 300g of sodium bicarbonate. It is agitated for 2 hours, then the
insoluble part is filtered off. 100g of vegetable biack is added to the filtrate, then it is agitated and the 60
black is filtered off. The product is precipitated by acidifying it with about 300 mi of hydrochloric acid at
1.18 sp.gr. The product is drained, washed several times with water and dried in an oven at 60°C.

BNSDOCID: <GB 2013662A >
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550g (62.5%] of acid is obtained, melting at 180°C.

2-methoxy-4-chloro-5-ethylsulphonyl benzoyl chloride.

139g of 2-methoxy-4-chloro-5-ethylsulphonyl benzoic acid, 200mi of thiony! chloride and 0.5ml
of dimethylformamide are placed in a flask fitted with an agitator, a thermometer and a condenser.

5 The mixture is heated to reflux, left to stand, then the solution is evaporated dry.

The residue is treated with 200mi of toluene, then the crystals are washed with toluene and dried
in a vacuum desiccator. |

117g of 2-methoxy-4-chioro-5-ethylsulphonyl benzoy! chloride is obtained (M.P. = 115—117°C,
vield = 79%.

10 N-(7-cyclopentyl-2-pyrrolidinyimethyl)-2 -methoxy-4-chloro-5-ethyl sulphonylbenzamide.

549 of 1-cyclopentyl-2-aminomethyl-pyrrolidine {0.32 mole) and 300mi of methyl ethyl ketone
are placed in a 1-litre flask fitted with an agitator and a thermometer. The solution is cooled to +10°C,
then 89g of 2-methoxy-4-chloro-5-ethylsulphonyl benzoyl chloride (0.30 mole) is added in stages. The
reaction medium is agitated for 2 hours at room temperature then left to stand overnight. The crystals

15 are filtered, washed three times with 100mi of methyi ethyl ketone, then dried in an oven at 60°C.
85g of product is obtained, melting at 165—170°C.

The hydrochloride is re-crystallised in 400m| of methy! ethyl ketone. The product is filtered,
washed with a little solvent and dried in an oven at 50°C.

69g (49.5%) of product is obtained, which meits and decomposes at 160°C.

20 EXAMPLE 3
N-(1 -cyc/opropy/methyl—2-pyrro/idiny/methy/}-2,3-dimethoxy-5-sulphamoyl benzamide.

2,3-dimethoxy-5-sulphamoy! benzoyl chioride.
419g (1.6 mole) of 2,3-dimethoxy-5-sulphamoyl benzoic acid and 1,351g (11.35 moles) of
thiony! chloride are placed in a 2-litre flask fitted with an agitator, a thermometer and a condenser
25 connected to a soda bubbler. The mixture is brought to reflux for 1 hour, after which the excess thionyl
chioride is expelled under vacuum. The residue is dissolved in 1,000m! of hexane, filtered, washed twice
with 500m! of petroleum ether and dried in a desiccator under vacuum. 424q (yield 94.8%) of 2,3~
dimethoxy-5-sulphamoy! benzoy! chloride is obtained, with a melting point of 163°C.

N-(1-cyclopropyl-methy!-2-p yrrolidinyl-methyi) -2,3-dimethoxy-5-sulphamoyl benzamide.

30 20g (0.13 moles) of 1-cyclopropyl-methyl-2-amino-methyl-pyrrolidine and 150mi of methyl-
ethyl-ketone are placed in a 500ml flask fitted with an agitator, a thermometer and a condenses. 38.2g
{0.13 mole) of 2,3-dimethoxy-5-sulphamoyl benzoy! chloride is also introduced in stages and ths
temperature is kept between 15 and 20°C. The thick paste obtained is diluted with 170ml of watsr and
reacted for 1 hour at ambient temperature. It is then evaporated dry and the residue is dissolved in

35 200ml of water and made alkaline with an excess of ammonia. The base is precipitated and crystallises
slowly. The crystals are filtered, washed with water and dried in an oven at 50°C. 50g (yield 979) of M-
(1 —cyclopropyl-methyl—2—pyrrolidinyl~methyl) 2.3-dimethoxy-5-sulphamoyl benzamide is obtained. This
is re-crystallised three times in butyl acetate, and 26g (50.5%) of crystals is obtained. The crystals are
dissolved in normal hydrochloric acid, filtered, made alkaline with normal soda and re-filtered. They are

40 washed with water until the C!~ ions have completely disappeared and dried in an oven {(50°C}, to give
249 (46.6%) of crystals which melt at 136°C (they are insoluble in water).

Analyses Calculated Found

S% 8.06 8.13

EXAMPLE 4
45 N-(1-cyclopropyl-methyi-2-pyrrolidinyl-meth yi)-2-methoxy-4-amino-5-ethylsulp honyl-benzamide.

' 2-methoxy-4-amino-5-ethyithiobenzoic acid.

159g of 2-methoxy-4-amino-5-mercaptobenzoic acid, 355cm? of water and 160cm? of soda lye
are placed in a flask fitted with a condenser. The mixture is heated till the solids have dissolved, then
123g of ethyl sulphate is added. The mixture is heated to reflux, treated with 10cm? of 30% of soda lye,

50 then heated to reflux for 1 hour. It is cooled, 800cm? of water is added and the solution is filtered. The

precipitate, obtained by adding 100cm? of concentrated hydrochloric acid in the presence of ether, is
drained, washed with water and dried.

162g of 2-methoxy-4-amino-5-ethylthio benzoic acid is obtained (yield 88%).

2-methoxy-4-amino-5-ethyisulphonyl benzoic acid.

55 123g of 2-methoxy-4-amino-5-ethyt thiobenzoic acid is dissoived hot in 542cm? of acetic acid.
The solution obtained is cooled to 35°C, then 185¢m?® of 131 vol. hydrogen peroxide is added in small
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quantities and the temperature is raised to 80°C.
The temperature is lowered to 40°C and the mixture is kept at that temperature for a few hours,
then cooled to 10°C.

The precipitate formed is drained, washed with acetic acid and dried. then dissolved in 600cm? of
water and 100cm? of 20% ammonia. :
The precipitate formed by adding 70cm?3 of concentrated hydrochloric acid is cooled, drained,

washed with water and dried.
65.1g of hydrated 2-methoxy-4-amino-5-ethylsulphonyl benzoic acid is obtained (yield = 42% —

M.P.=95—100°C).

N-(1-cyclopropyl-methyl-2-pyrrolidinyl-methyl)-2-methoxy-4-amino-5-ethylsulphonyi-benzamide. 10
31.39 (0.31 mole) of triethylamine, 400m! of tetrahydrofuran and 80.3g (0.31 mole) of 2-

methoxy-4-amino-5-ethylsulphonyl benzoic acid are placed in a 1 litre flask fitted with an agitator, a

thermometer, a condenser and a dropping funnel. A rubbery precipitate is formed which gradually

crumbles. After 30 minutes at room temperature it is cooled to 0°C and 33.6g (0.31 mole) of ethyl

chloroformate is added drop by drop. 15
This is kept under agitation for 1 hour between 0 and 5°C and 62g (0.40 mole) of 1-

(cyclopropylmethyl)-2-amino-methyl-pyrrolidine is added drop by drop while the temperature is kept at

the same level. A thick precipitate is formed. The reaction medium is agitated for a further 2 hours at

room temperature then left to stand overnight. The crystals obtained are filtered, washed twice with

100mi of tetrahydrofuran and dried in an oven at 50°C. 137g of product is obtained and is dissolved 20

with boiling water. After filtering and drying, 91g (74.3%) of crystals is abtained; these are re-

crystallised in 600mi of 90% alcohol. They are filtered, washed twice with 50ml of alcohol and dried in

an oven at 40°C. 81.5g (yield 66.5%) of N-(1-cyclopropyl-methyi-2-pyrrolidinyl-methyl}-2-methoxy-4-

amino-5-ethylsulphonyl benzamide is obtained, melting at 181°C.

Analyses Calculated Found 25

S% 8.11 8.06

EXAMPLE &
N-(1-cyclopropyl-2-pyrrolidinylmethyl)-2-methoxy-5-sulphamoyl benzamide

2,5-dichloropentylamine hydrochloride.

1,010g (10 moles) of tetrahydrofurfurylamine is placed in a 10 litre flask fitted with a mechanical 30
agitator, a condenser connected to a bubbler which contains sulphuric acid, and a gas inlet tube, and a
stream of hydrochloric acid, previously dried by bubbling through sulphuric acid, is passed through while
the temperature is kept at 100—110°C,

The reaction is exothermic at the beginning. When the flow of gas at the inlet and the outlet is
identical, the tube is removed, the reaction medium cooled to 60°C and 4 litres of chloroform is stirred 35
in. The temperature is lowered to 30°C and 1,500m| of thionyl chioride is added drop by drop. After 2
hours at reflux the 2,5-dichloropentylamine hydrochloride is precipitated. it is filtered, washed with
chloroform and dried at 70°C. 1,512g (yield 78.5%) of product is obtained, which melts at 160°C.

2-methoxy-5-sulphamoyl-benzoyl chioride.

23.1g (0.1 mole} of 2-methoxy-5-suiphamoyl-benzoic acid in 400m| of dichloroethane and 1ml of 40
dimethylformamide is placed in a 1-litre flask fitted with a mechanical agitator, a dropping funnel and a
condenser. 11ml (0.15 mole) of thionyl chioride is stirred in rapidly and the medium is heated to reflux
untit the solids are completely dissolved.

After cooling to 50°C the medium is filtered, and the chloride obtained is dried in a vacuum
desiccator, 45

20.29 of 2-methoxy-5-sulphamoyl-benzoy! chloride is obtained: this melts at 167°C (with
decomposition).

Analyses Calculated Found
Cl% 14.22% 14.6%
N-(2,5-dichloropentyl)-2-methoxy-5-sulphamoyl-benzamide. 50

77.5g (0.4 mole) of 2,5-dichloropentylamine hydrochloride dissolved in 500m! of dichlorethane is
placed in a 2-litre flask fitted with an agitator, a thermometer, a condenser and dropping funnel,
folle'w sd by 112ml of triethylamine. A solution of 100g (0.4 mole) of 2-methoxy-5-sulphamoyi-benzoy:
chloride in 1 litre of methyl ethyl ketone is then poured in, while the temperature is kept at 20°C.

After a reaction lasting 1 hour the precipitate of triethylamine hydrochloride is filtered and the 55
filtrate is evaporated dry under vacuum. The precipitate is dissolved in 1 litre of water. Crystals are left,
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which are filtered and washed twice with 100mi of isopropanol. They are added to the residue of the
evaporated filtrate, and the soid is re-crystallised in 1,600m! of isopropanol. The crystals are filtered,
washed with isopropano! and dried in an oven at 40°C. 101g (68.4%) of N-(2,5-dichloropentyl)-2-
methoxy-5-sulphamoyl-benzamide is collected, melting at 148°C.

N-(1-cyclopropyl-2-p yrrolidinylmethyl}-2-methoxy-5-sulphamoy! benzamide.

36.9g (0.1 mole) of N-(2,5-dichloropentyl)-2-methoxy—5-sulphamoyl-benzamide and 57g of
cyclopropylamine are placed in 250m| bottle. They are brought to reflux for 6 hours, left to stand for 1
night then brought back to reflux for 5 hours. The suspension cbtained is poured into 300m| of water
and 50g of ice. The white precipitate is washed with water and dried in an oven at 60°C. It meits at
163°C and weighs 29.5g (83.6%). It is dissolved in 2 litres of acetonitrile and filtered in the presence of
carbon black. The filtrate is left to crystallise. The crystals obtained are filtered, washed with acetonitrile
and dried at 40°C. 67g (yield 74.9%) of N-{1 -cyclopropyl-2-pyrrolidinyimethyl)-2-methoxy-5-
sulphamoyl-benzamide is collected, meiting at 180°C.

Analysis Calculated Found
N¢% 11.89 11.74
S% 9.07 9.19

EXAMPLE 6
N-{ 1-cyclopropyl-2-pyrrolidyimethyl)-2-meth oxy-4-amino-5 -dimethyl-sulphamoylbenzamide.

2-methoxy-4-amino-5-dimethylsulphamoy! benzoic acid.

In a 4-litre flask fitted with a reflux condenser, 300g of 2-methoxy-4-amino-5-sulphamoyl benzoic
acid (1.22 mole) is dissolved in 735ml of water and 365ml of soda lye {3 x 1.22 mole}). 3089 of methyl
sulphate (2 x 1.22 mole) is added and the medium is heated to reflux. it is cooled and methylation is
recommenced, once with 122mi of soda lye and 154g of methyl sulphate, and once with 61m of soda
lye and 77g of methyl sulphate. The reaction medium is heated to reflux for about § hour each time.
When the reaction is over 22mi of soda lye is added and the medium is heated to reflux for 3 hour. The
solution is cooled then filtered with charcoal. The acid is precipitated by adding 140ml of concentrated
hydrochloric acid. It is drained, washed with water and dried at 50°C. 304.5g of product is obtained;
this melts to about 150°C, then re-crystallises and melts at 176—1 78°C.

The product is re-crystallised in 609ml of acetic acid, drained, washed with 60m| of acetic acid
then with water, and dried at 50°C. 239g (7 1%) of white product is obtained, meiting at 187—188°L.

N-(1 —cyc/apropyl-2-pyrralidylmethy/)-Z-methoxy-4-amino-5-dimethylsu/phamoyl benzamide.

68.5g of 2 -methoxy-4-amino-5-dimethylsulphamoyl benzoic acid {0.25 mole)}, 740ml of water
and 25.4g of triethylamine (0.25 mole) are placed in a 2-litre flask fitted with an agitator, a
thermometer, a condenser and a dropping funnel. The solution is cooled to about 0°C, and 34.1g of
isobutyl chloroformate (0.25 mole) is poured in drop by drop. The mixture is reacted for 40 minutes at
room temperature then cooled, and 42g of 1-cyclopropyl-2-aminomethyl-pyrrolidine is added drop by
drop, while the temperature is kept between O and +5°C. The medium is reacted for 3 hours at room
temperature, then the solution is evaporated dry under vacuum, The residue is dissolved in 250ml of
water and 50ml of hydrochloric acid. The solution is extracted twice with 125ml of methylene chloride,
which is eliminated. The aqueous phase is made alkaline with 70ml of soda lye.

An oil is precipitated. It crystallises slowly. The crystals are drained, washed with water and dried
in an oven at 50°C.

79g of product is obtained and is re-crystallised in 1,975m! of ethyl acetate. 38.2g of amide is
obtained, melting at 170°C.

EXAMPLE 7
N-(1 -cyc/ohexyl—z-pyrro/idylmethyl)-2-methoxy-4,5-azimido benzamide.

117g of 5-carbomethoxy-6-methoxy-benzotriazol (0.565 mole), 52ml of water and 154gof 1-
cyclohexyl-2-aminomethyl-pyrrolidine (0.5665 mole + 50% excess) are placed in a 500m| flask fitted
with a reflux condenser. The suspension is heated in a water bath and dissoives rapidly. Heating is
continued for 8 hours 30. A sample which is then taken is entirely soluble in dilute acids.

The solution is diluted with 500ml of water; the base crystallises rapidly. It is drained, washed
with water and dried in an oven at 50°C. 143g of product is obtained; it melts, but not in a clear cut
way, at 115—118°C.

140g of base is suspended in 450m| of water. 33ml of hydrochloric acid (sp. gr. 1.18) is added.
The hydrochloride forms immediately. It is brought to the boil, and the solution obtained is filtered, then
cooled. The hydrochloride crystallises in a thick mass, which is drained, washed with 50ml of ice water
and dried. Draining takes a long time and the product retains a great deal of water. 144g of product is
obtained (melting point 163—155°C). The 144g of hydrochloride is dissolved in 700mil of hot water,
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and the solution is filtered with charcoal and the base precipitated by adding 400ml of 20% ammonia. It
15 liquid at first but crystallises rapidly. The crystals are drained, washed with water and dried at 50°C.
12649 of product is obtained:; this melts, but not in a clear cut way, at 110 to 115°C.
This base is dissolved in 250ml of isopropanol and heated. The suspension is cooled, drained,
washed with 30ml of isopropanol and dried in air, then at 50°C. 5
114g of N-{1-cyclohexyl-2-pyrrolidyimethyl)-2-methoxy-4,5-azimidobenzamide is obtained,
melting at 173—174°C. Yield = 56%.

EXAMPLE 8
N-(1-cyclopropy/methyl-2-pyrrolidyimethyl)-2-methoxy-3-isopropyl-5-sulphamoy/-6-methylbenzamide.

2-methoxy-3-isopropyl-6-methyibenzoic acid. 10
262g of o-thymotic acid (1.35 mole}, 270mi of 40% soda lye and 400ml of water are placed in a
3 litre flask fitted with an agitator, a thermometer, a condenser and a dropping funnel. The solution is
heated to reflux and 255ml of dimethyl sulphate is added drop by drop. The reflux is maintained for 30
minutes, then 70ml of soda lye is added and 65m of dimethyl sulphate is dripped in. The reaction is
allowed to proceed for 15 minutes, the pH is adjusted to 8—9 by adding 20ml of soda, and the 15
suspension is cooled to about 10°C. It is acidified with 80ml of hydrochlaoric acid. and the suspension is
extracted 3 times with 200mi of ether. The organic phase I1s evaporated dry under vacuum.
The oily residue is added to a solution of 180g of potash in pellet form in 675ml of ethanol at 95°.
It is heated to reflux for 1 hour and cooled, then the suspension is evapcrated and the residue dissolved
in water. The liquid is acidified to pH = 1 with hydrochloric acid, and the suspension is extracted 3 times 20
with 300ml of ether. The organic phase is washed with water, dried over magnesium sulphate and
fittered, and the solvent is evaporated under vacuum.
The residue is re-crystallised in 250ml of petroleum ether, drained and washed 3 times with
100ml of petroleum ether, and the white crystals are dried in an oven at 40°C.
217g{77%) of product is obtained, meiting at 68°C. 25

2-methoxy-3-isopropyl-5-sulphamoyl-6-methylbenzoic acid.

1,200mI of chlorosulphonic acid is placed in a 4-litre fiask fitted with an agitator and a
thermometer. 250g of 2-methoxy-3-isopropyl-6-methyl benzoic acid {1.20 moles) is added in stages
between 10 and 15°C. The mixture is agitated for 9 hours at room temperature then left to stand, and
the solution is poured drop by drop into a 20 litre reactor containing crushed ice. Effective agitationis 30
necessary, and the temperature is always kept below +5°C by periodically adding ice. Altogether 10 to
11kg of ice is used.

The precipitate is filtered, washed with water then introduced in stages into 800mi of 23%
ammonia kept between —5 and +5°C.

When the solids have completely dissolved, the solution is left 1o stand then filtered in the 35
presence of carbon biack. The filtrate is acidified with 500mi of hydrochloric acid {sp. gr. 1.18). Itis
crystallised in a refrigerator, filtered and washed with water. The crystals, which are white, are dried in
an oven at 50°C. 291y (84%) of product is obtained, melting at 138°C.

2-methoxy-3-isopropyl-5-sulphamoyl-6-methylbenzoy! chioride.

729 of 2-methoxy-3-isopropyl-5-sulphamoyl-6-methylbenzoic acid (0.25 mole), 250 m| of 40
chloraform, 23ml of thionyl chloride and 3 drops of dimethylformamide are placed in a 1-litre flask fitted
with an agitator and a condenser. The mixture is heated to reflux for 1.5 hours, then 18ml of thiony!
chioride is added and the reflux is continued for 1.5 hours. The solids dissoive completely.

The solution is cooled and evaporated dry under vacuum, then 100ml of chloroform is added to
the residue and evaporation is continued. There is an oily residue. 45

N-{T-cyclopropylmethyl-2-pyrrolidyimethyl)-2-methoxy-3-isopropyl-5-sulphamoyl-6-methylbenzamide.
4.3g of 1-cyclopropylmethyl-2-aminomethyli-pyrrolidine (0.028 mole) and 40mi of methylethyl

ketone are placed in 250mi flask fitted with an agitator, a thermometer and a dropping funnel. The

mixture is cooled to about 10°C and a soution of 7.6g of 2-methoxy-3-isopropyl-5-suiphamoy!-6-

methyl benzoyl chioride {0.025 mole) in 50ml of methyl ethyl ketone is poured in drop by drop. The 50

mixture is reacted for 1 hour at room temperature then evaporated dry under vacuum, and the residue is

dissolved in 100mI of water and 10mi of hydrochloric acid {density 1.18). The solution is subjected to

reduced pressure to remove the last traces of solvent, an insoluble component is filtered off and the

filtrate is made alkaline with 15ml of ammonia (density = 0.91). The precipitate formed is filtered,

washed with water and re-cystallised moist in 50ml of ethyl acetate. 2.5g (24%) of product is obtained. 55

melting at about 125°C.

EXAMPLE 9
N-(1-cyclopentyl-2-pyrrolidyimethyl)-2-methoxy-3-isopropyl-5-sulphamoy!-6-methylbenzamide.
3.4g of 1-cyclopentyl-2-aminomethylpyrrolidine {0.020 mole) and 40mi of methyl ethyl ketone
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are placed in a 250mi flask fitted with an agitator, a thermometer and a dropping funnel. The mixture is
cooled to about +10°C, then a solution of 5.5g of 2-methoxy-3-isopropyl-5-sulphamoyl-6-

methylbenzoyl chloride (0.018 mole) in 40ml of methyl ethyl ketone is poured in drop by drop. The

mixture is reacted 1 hour at room temperature, then the solvent is evaporated under vacuum and the
residue dissolved in 100mI of hydrochloric acid (density 1.18). An insoluble rubbery product is filtered 5
off, and the filtrate is made alkaline with 15ml of ammonia (sp. gr. 0.91). The precipitate formed is

filtered, washed with water then re-crystallised in 30mi of ethyl acetate. The crystals are filtered,

washed with a little solvent and dried in an oven at 50°C. 1.3g {17%) of product is obtained, melting at
196°C.

EXAMPLE 10 10
N-{ 1-cyclohexylmethyi-2-pyrrolidyimethyl}-2-methoxy-3-isopropyl-5-sulphamoyl-6-meth y/benzamide.
4.44 of 1-cyclohexylmethyl-2-aminomethylpyrrolidine (0.22 mole) and 40ml of methyl ethyi
ketone are placed in a 250mi flask fitted with an agitator, a thermometer and a dropping funnel. The
mixture is cooled to about 10°C, and a solution of 6.1g of 2-methoxy-3-isopropyl-5-sulphamoyi-6-
methylbenzoy! chloride (0.20 mole) in 40ml of methyl-ethyl-ketone is added drop by drop. The reaction 15
medium is agitated for 1 hour at room temperature, then the solution is evaporated under vacuum. The
residue is dissolved in 100ml of water and 10ml of hydrochloric acid {density 1.18). An insoluble
viscous product is filtered off. The filtrate is made alkaline with 15ml of ammonia {sp. gr. 0.91). An ail is
salted out, then crystallises slowly. The crystals are filtered off, washed with water and re-crystallised
moist in 50 ml of isopropyl ether. 1.4g of product is obtained. 20
It is dissolved in 50ml of water, 1ml of hydrochloric acid (sp. gr. 1.18) and 30ml of acetone. 50ml
of water is added, and the acetone is distilled under vacuum. The remaining aqueous solution is made
alkaline with 2m! of ammonia (sp. gr. 0.91). The precipitate formed is filtered, washed with water and
dried in an oven at 50°C.
1.2g (13%) of product is obtained, which melts to a viscous consistency at about 90°C. The NMR 25
and IR spectra are compatible with the structure proposed.

EXAMPLE 11
N-(1-norbornyl-2-pyrrolidylmethyl)-2-methoxy-5-methyl-sulphonyl benzamide.

69g of 2-methoxy-5-methylsuiphonylbenzoic acid {0.30 mole), 360m! of acetone, 120ml of water
and 30.3g of triethylamine (0.30 mole) are placed in a 1-litre flask fitted with an agitator, a 30
thermometer, a condenser and a dropping funnel. The solution is chilled to 0°C, then 40.8g of isobutyl
chloroformate {0.30 mole) is added drop by drop. The mixture is agitated for 30 minutes at room
temperature, then chilted to 0°C again, and 58.2g of 1-norbornyl-2-aminomethy! pyrrolidine ((3.30
mole) is poured in drop by drop. The reaction mixture is agitated for 3 hours at room temperature then
evaporated dry. The residue is dissolved in 500ml of water and 80ml of hydrachloric acid {sp. ¢r. .13}
The solution is filtered with acticarbone 3S and the filtrate is made alkaline with 120mi of soda lye. A
thick oil is decanted off, washed with 500ml of water then dissolved hot, at about 60°C, in 90m! of
ethyl acetate. The product crystallises. The crystals are frozen, filtered and washed in water and diied in
an oven at 60°C. 72g of product is obtained (melting point 125°C). This is re-crystallised in 150ml of
isopropanol to give 62g (51%) of amide melting at 132°C. 40

o)
(oA

EXAMPLE 12
N-( 1-(-2-norbornyl)-2-pyrrolidyl)methyl)-2-methoxy-4-amino-5-ethyl sulphonyl-benzamide.

269 of 2-methoxy-4-amino-5-ethylsulphonylbenzoic acid (0.1 mole), 100ml of acetone, 26m of
water and 10g of triethylamine (0.1 mole) are placed in a 500ml flask fitted with an agitator, a
thermometer, a condenser and a dropping funnel. When the acid has dissolved, the solution is cooled to 45
5°C and 14g of isobutyl chloroformate (0.102 mole) is added drop by drop. The reaction medium is
agitated for 30 minutes between +5 and +10°C then cooled to +5°C again. 20g of 1-(-2’-norbornyl}-
2-aminomethyl pyrrolidine (0.103 mole)} is added drop by drop, then the medium is reacted from 2
hours at room temperature. The solvents are evaporated under vacuum, and the viscous residue is
dissolved in 200mi of water and 50mi of acetic acid. The solution is filtered, and the filtrate is made 50
alkatine with 500ml of soda Iye. The product is crystallised in the refrigerator, filtered, washed with
water, dried in an oven, then re-crystallised in 200m! of methanol. The white crystals are filtered,
washed with a little chilled methanol and dried in an oven at 50°C. 25g (57%) of product is obtained,
melting at 175°C.

EXAMPLE 13 55
N-{-1-norbornyl-2-pyrrolidylmethyl)-2-methoxy-4-bromo-5 -sulphamoy! benzamide.

2-methoxy-4-bromo-5-chlorosulphonyi-benzoic acid.

300ml of chlorosulphonic acid of sp. gr. 1.766 (4.565 mole) is placed in a 1-litre flask fitted with an
agitator, a thermometer and a condenser, and 69.3g of 2-methoxy-4-bromobenzoic acid (0.30 mole) is
added in stages. The reaction is slightly exothermic and the temperature reaches 40°C by the time all 60
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the benzoic acid has been added. The reaction medium is heated to 80°C then returned to room
temngrature. The solution, which is brown, is poured slowly over 2kg of crushed ice.

The precipitate formed is filtered, washed with water and dried in an oven at 50°C for 4 hours.
944 of product is obtained, melting at 144°C.

2-methoxy-4-bromo-5-sulphamoy/-benzoic acid.

1,290ml of 22°Bé. ammonia is placed in a 3-litre flask fitted with an agitator and a thermometer.
Itis cooled, and 805g of 2-methoxy-4-bromo-5-chlorosulphonyl-benzoic acid is added in stages
between 0 and +10°C. The reaction medium is agitated for 1 hour at about +10°C then the solution is
filtered with charcoal. The filtrate is diluted with 300m! of water and the acid precipitated by adding
hydrochloric acid {sp. gr. 1.18}. The precipitate is drained, washed with water and dried in an oven at 10
50°C. 645g (85%) of product is obtained; melting at 256°C.

2-methoxy-4-bromo-5-sulphamoyl-benzoyl! chloride.

183ml of thiony! chloride (sp. gr. 1.64), 61g of 2-methoxy-4-bromo-5-sulphamoyi-benzoic acid
(0.197 mole) and 2 drops of dimethylformamide are placed in a 500 ml flask fitted with an agitator, a
condenser and a thermometer and are gradually heated to reflux. Th= reflux is maintained for 2 hours, 1%
then the excess SOCI, is expelled by distillation under vacuum. The residue is dissolved in 100mi of
toluene which is then expelled under vacuum. The product is dissolved in 180mi of hexane, drained,
washed with 40ml of hexane and dried in an oven for 2 hours.

629 (96%) of product is obtained; this decomposes at 185°C.

N-(1-narbornyl-2-pyrrolidyimethylj-2-methoxy-4-bromo-5-sulphamoy!-ienzamide. 20
65g of 1-norbornyl-2-amino-methyl-pyrrolidine (0.335 mole) and 500ml of methyl! ethyl ketone

are placed in a 3 litre flask fitted with.an agitator, a thermometer and a dropping funnel. The solution is

cooled to +5°C, then a filtered solution of 109g of 2-methoxy-4-bromo-5-sulphamoyl-benzoyl chioride

in 2,000ml of methyl ethyl ketone is poured in drop by drop. The reaction medium is allowed to return

to room temperature then left for 24 hours. The precipitate formed is filtered, washed with water and 25

dried in an oven at 60°C. 146g of product is obtained, with a melting point of over 250°C. This is

suspended in 4 litres of boiling water, 200m| of ammonia is added and the suspension is agitated for 1

hour at 80°C. It is cooled to 40°C and filtered. The white crystals are washed with water then re-

suspended in 200ml of water. 100mi of acetic acid is added, the solution obtained is filtered with

charcoal and the base precipitated by adding 350ml of ammonia. The crystals are drained, washed with 30

water and dried in an oven at 60°C. 115g {7 1%) of amide is obtained, melting at 202°C.

EXAMPLE 14
N-(1-cycloheptyl-2-pyrrolidinyimethyl)-2-methoxy-4-chloro-5-ethyisulphonyl-benzamide.

39g of 1-cycloheptyl-2-aminomethyipyrrolidine (0.200 mole) and 150mi of methy! ethyl ketone
are placed in a 1 litre flask fitted with an agitator, a thermometer, a condenser and a dropping funnel. 35
The solution is cooled to +10°C, then E5g of 2-methoxy-4-chloro-5-ethyl-sulphonyl-benzoyl chioride is
added in stages. The reaction medium is agitated for 8 hours at room temperature then left to stand.

The precipitate is filtered, washed with a little ethanot and dried in an oven. Yield 78g (85.5%).
Melting point-—160—170°C with decomposition.

The hydrochioride is dissolved hot in 500mi of water. The solution is filtered in the presence of 35 40
black, then the filtrate is rendered alkaline with 60m of soda Iye. An oil is precipitated. After 2 days in an
ice chamber the crystals formed are filtered, washed with water and dried in an oven at 40°C. 52.5g of
product is obtained and is dissolved in 200m| of water and 7g of acetic acid. The solution is diluted to
10% and filtered in the presence of carbon black. The product is re-precipitated by rendering the
solution alkaline with 130rnl of 1N soda. The oil is crystallised, then the crystals are filtered, washed 45
with water and dried in an oven. The product is re-crystaliised in a 100m! of isopropanol. 43g (51%) of
product is obtained, with a melting point of 110°C.

EXAMPLE 15
N-(1-cyclohexyl-methyl-3-pyrrolidinyl)-2-methoxy-4-amino-5-chlorobenzamide.

8g of 2-methoxy-4-amino-5-chlorcbenzoic acid {0.040 mole), 50m| of acetone and 4g of 50
triethylamine {0.040 mole) are placed in a 250m! flask fitted with an agitator, a thermometer and a
dropping funnel. The suspension is cooled and 6.5g of iscbutyi chloroformate (0.040 mole) is added
drop by drop between 0 and +5°C. The reaction medium is agitated for 45 minutes with the
temperature kept between O and +5°C, then 8g of 1-cyclohexyl-methyi-3-aminopyrrolidine (0.044
mole) is added drop by drop. The reaction is allowed to continue for 2 hours at room temperature, then 55
80ml of water is added and the acetone is expelled. The product crystallises in the residual water. It is
filtered and re-dissolved in 150m! of water and 5ml of concentrated hydrochloric acid. The solution is
filte: ed' with charcoal and the filtrate is made alkaline with 10mi of ammonia (sp. gr. 0.91). The viscous
precipitate is decanted and dissolved in 80mi of water and 5ml of hydrochloric acid. The product is
dissnlved and the hydrochloride is precipitated very rapidly. It is drained, washed with water and dried at 60
50°C. 10.4g of product is obtained and is dissolved hot in 1COmI of water. The solution is rendered
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alkaline with 10mi of soda lye. The oily precipitate is crysiallised by cooling. It is drained, washed with
water and dried in an oven at 50°C.

The product is re-crystallised in 50ml of diethyicarbonate. 7.7g (63%) of product is obtained.
Melting point about 110°C.

EXAMPLE 16 5
N-(1 -cyclopropylmethy/—S—pyrro/idyl)-2-methoxy-4-bromo-5—methy/-sulphony/-benzamide.

2-methoxy-4-bromo-§-methylsuiphonyl benzoic acid.
66g of sodium sulphite, 80g of sodium bicarbonate and 280ml of water are placed in a flask fitted
with an agitator, a thermometer, a condenser and a dropping funnel. The mixture is heated to 80°C,
then 92.4g of 2-methoxy-4-bromo-5-chlerosulphonyl benzoic acid is added in stages. 10
When the reaction medium has been heated to 80—70°C for 3 hours 60g of sodium bicarbonate
is added then 106g of dimethyisulphate is introduced slowly. Tive mixture is heated to reflux then cooled
and acidified with hydrochloric acid. The precipitate formed is drained and dried in an oven at 50°C,
then poured into 2560mi of boiling water. The suspension formed is agitated at boiling point, filtered
hot, then the crystals are dried in an oven at 50°C. 34g of 2-methoxy-4-bromo-5-methylsulphonyl
benzoic acid is obtained {melting point 225—2658°C. Yield = 39.39%).

o
o

N-(1-cyclopropylmethy!-3-p yrrolidinyl)-2-methoxy-4-bromo-5 -methylsulphonyl-benzamids.

g.3g of 2-rnethoxy-4-bromo-5-methylsulphonyl benzoic acid (0.030 moie), 70m| of acetone,
10mi of water and 4.2ml of triethyiamine of density 0.72 (0.030 mole) are placed in a 250mi flask
fitted with an agitator, a thermoreter and a dropping funnel. A solution is abtained and cocled to about 20
0°C. 4.2g of isobuty! chioroformate (0.030 mole) is added drop by drop, the reaction medium is
agitated for 30 minutes with the temperature between O and +5°C, then 4.7g of 1-cyciopropylmethyl-
3-aminopyrrolidine (0.033 mole) is poured in drop by drop. The reaction is continued for 2 hours at
room temperature then 50ml of water and 6ml of soda lye are added. The acetone is evaporated under
vacuum and the oil, which is insoluble in water, is extracted twice, each time with 50m! of methylene 25
chloride. The organic solution is dried over magnesium sulphate and filtered, and the filtrate is
evaporated under vacuum. The viscous residue is dissolved hot in 90mi of isopropanol. The solution is
acidified with 7ml of 8N hydrochloric ethanol. The hydrochioride is crystallised in the refrigerator, then
the crystals are filtered, washed with a little isopropanol and dried in an oven at 50°C.

The product is dissolved in 400m! of tepid water and the solution is filtered, then rendered alkaline 30
with 5mi of soda lye. The base is precipitated in the form of an oil. The aqueous phase is decanted and
the residue is dissolved hot in 100mi of methyl isobutyl ketone. It is crystallised in a refrigerator. The
product is filtered, washed with a little methyl isobutyl ketone then with water and dried in an ovgn 8t
50°C. 5.4 (42%) of product is obtained, with a melting point of 147°C.

EXAMPLE 17 35
N-1-(cyclohexenyl)-methyl-2 -pyrralidylmethy/-2,3-dimethoxy-5~su/phamoyl—benzamide.

13g of 2,3-dimethoxy-5-sulphamoyl-benzoic acid (0.05 mole), 150mi of acetone, 35ml of water
and 5¢ of triethyiamine {0.05 mole) are placed in a 500m! flask fitted with an agitaior, a thermometer, 2
condenser and a dropping funnel. The mixture is cooled to between 0 and +5°C and 5.5¢ of ethyl
chloroformate {0.05 mole} is poured in drop by drop. The reaction medium is agitated until the 40
precipitate is completely dissolved, then re-cooled to 0°C and 9.7g of 1-{1-cyclohexenyl)-methyl-2-
aminomethyl-pyrrolidine (0.05 mole) is poured in drop by drop.

The medium is reacted for 5 hours at room temperature then left to stand. The solvents are
evaporated under vacuum and the residue is dissolved in 150ml of hydrochloric acid (sp. gr. 1.18). An
insoluble oil is decanted off, then the aqueous solution is made alkaline with 13ml of ammenia (sp. gr. 45
0.91). The precipitate formed is filtered, washed with water and re-crystallised in 120mi of isopropanol.
6.1g of product is obtained and is re-crystallised in 250mi of isopropanol. Yield = 4.5¢ (219}, M.P. =
169°C.

EXAMPLE 18
N-(1-cyclohexyl-2-pyrrolidyl-methyl)-2 -propargyloxy-3,5-dichlorobenzamide. 50

Methyl 2-propargyloxy-3,5-dichlorobenzoate
A 5-litre flask fitted with a sealed agitator, a condenser and a thermometor is used. 320g of
methyl 3,5-dichlorosalicylate (1.45 mole), 1,280mi of methyl ethyl ketone and 177g of propargyl
bromide {1.45 mole + 3% excess) are placed in it, then 200g of potassium carbonate (1.45 mole) and
21.5g of sodium iodide (0.145 mole). A thick pulp is obtained, which becomes fluid when brought to 55
reflux. The reflux is maintained for 8 hours.
Part of the methyl ethyl ketone is distilled, then the residue is dissolved in 2.8 litre of water in
order to dissolve the mineral salts.
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The precipitate is drained, washed with water until neutral and dried in air. 372g {99%) of ester is
obtained, melting at 78 to 79°C.

2-propargyloxy-3,5-dichloro-benzoic acid.

3729 of methyl 2-propargyloxy-3,5 dichlorobenzoate {(1.45 mole) is dissolved hot in 720ml of
=thanol (95°) in a 2-litre flask fitted with a reflux condenser. 145mi of 30% soda lye (1.46 mole) is
added and the solution is heated to reflux for 1 hour 30. With the refiux still maintained, 1 litre of water
is added to finish the reaction. The solution is cooled, poured into 6.2 litres of water then filtered with
charcoal. The acid is precipitated by adding 170m| of concentrated hydrochloric acid. The white
precipitate is drained, washed with water then dried in an oven at 60°.

340g of 2-propargyloxy-3,5-dichioro-benzoic acid is obtained. Yield 95.5%. M.P. = 163—-164°C.

2-propargyloxy-3,5-dichloro-benzoy! chloride.

86g of 2-propargyloxy-3,5-dichlorobenzoic acid (0.35 mole) is reacted.

83.5g of thionyl chloride (2 x 0.35 mole) is placed in a 500ml flask fitted with a reflux condenser,
followed by about half the organic acid, and the resuitant suspension is heated gently in a water bath.
Within an hour everything is dissolved. The solution is cooled and the second portion of acid is added.
The mixture is heated until everything has dissolved, which takes 45 minutes.

The excess thionyl chioride is distilled under vacuum to constant weight. The remaining acid
chloride crystallises. Weight obtained: 90g. Yield: 37%. M.P.: 63—64"C

N-{1-cyclohexyl-2-pyrrolidyl-methy!)-2 propargyloxy-3,6-dichlorobenzamiile.

64g of 1-cyclohexyl-2-aminomethyi-pyriolidine {0.35 mole} is dissolved in 130mt of chioroform in
a 500ml flask fitted with an agitator and a thermomaeter. The solution is cooled to +5°C, then 92g of
finely powdered 2-propargyloxy-3,6-dichlorobenzoyl chioride (0.35 mole) is gradually added in the
course of about an hour, with the temperature kept between +5 and +10°C. The acid chloride gradually
dissolves as this is added. The temperature is then raised to finish the reaction. The reaction mixture is
dissolved in 1 litre of water then the chloroform is distilled. The aqueous solution which is left is filtered
with charcoal, and the base i3 precipitated by adding 20% ammonia. it crystallises slowly. It is drained,
washed with water and dried in an oven at 40°C. 1379 of product is obtained, melting at 79—80°C.

The 137g of base is re-crystallised in 275ml of isopropanol. Weight obtained: 106g of product.
M.P.: 84—85°C.

The product is purified by dissolving itin 1.5 litre of water and 29ml of concentrated hydrochloric
acid, filtering the solution with charcoal then adding 20% ammonia. The base crystallises slowly. It is
drained, washed with water until the CI~ ions are eliminated, then dried in an oven at 40°C.

104g of N-(1-cyciohexyl-2-pyrrolidinyl-methyl)-2-propargyloxy-3,5-dichloro-benzamide is
abtained. This is a white substance which melts at 84 to 85°C.

EXAMPLE 19
NI 1-{1'-adamantylj-2-pyrrolidyl-methyl)-2-methoxy-5-sulphamoyl benzamide.

55g of 1-{1’adamantyl)-2-amino-methyl-pyrrolidine (0.235 mole), 300ml of methyl ethyl ketone
an<d 100ml of water are placed in a 2 litre flask fitted with an ayitator, a thermometer, a condenser and
a dropping funnel.

A filtered solution of 58g of 2-methoxy-5-sulphamoyi-benzoyt chioride {0.23 mole) in 700mt of
methyl-ethyl-ketone is poured in drop by drop while the temperature is kept at about 20°C.

The reaction medium is agitated for 1 hour then filtered. The crystals are washed with water and
dried in an oven at 50°C. 60g of produst is obtained, melting between 250—270°C,

It is dissolved in 1 litre of water containing 80m| of glacial acetic acid. A light insoluble component
is filtered off and the product is precipitated by adding ammonia to i:H =: 8§49,

329 of product is obtained, with a melting point of 245°C. After ra-crystallisation in 700m| of
methyl acetoacetate, then acidification and neutralisation in dioxan. 28g of product is obtained with a

melting point of 2560°C.

EXAMPLE 20
N(T-(1'-adarmantyl)-2-pyrrolidinyl-imethyl)-2-methoxy-5-methyi-sulphonyl! benzamide.

46y of 1-(1'-adamantyl)-2-amino-methyl-pyrrolidine (0.2 mole}, 300m! of methyl-ethyl-ketone
and 50ml of water are placed in a 1-litre fiask fitted with an agitator, a thermometer and a condenser,
then d1g of 2-methoxy-4-methyl-sulntionyl-benzoyi chloride {0.16 mole) is added in stages.

The medium is reacted for 2 hours at 20°C, then the solution is evaporated under vacuum. 300ml
of water and 30mi of 40% soda lye are added to the residue. The supernatant solution is decanted off
and the viscous substance dissolved in 500m! of boiling ethanol. The product is filtered and crystallised
by chilling.

The product is filtered and re-crystallised twice running in 500mi of ethanol. 35g (49%) of white
crystals is obtained, with a melting point of 174°C,
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EXAMPLE 21
N(1-(1'-adamantyl}-2-pyrrolidinyl-methyl)-2-methoxy-4-5-azimido benzamide.
56.5g of methyl 2-methoxy-4,5-azimido-benzoate (0.27 mole) in 400ml of butanol containing
70g of 1-{1’-adamantyl)-2-amino-methyl-pyrrolidine (0.3 mole) is fed at 80°C into a 1-litre flask fitted
with a thermometer, and left to react for 60 hours in an oven at 70°C. 5
A light insoluble substance is filtered off hot and the filtrate is cooled and evaporated dry. The
residue is dissolved hot in 600m| of water and 60m of hydrochloric acid (sp. gr. 1.18). The solution is
filtered with carbon black then put in an ice chamber. The hydrochioride precipitate is filtered and dried
in an oven. 87g of product is obtained. This is dissolved in 800ml of hot water then filtered with
charcoal, and the base is precipitated by adding 195ml of 1/ sodz. It is cooled and 500m! of chioroforrn 10
is added. The mixture is filtered, washed with water then with a little chloroform and isopropanol and
dried in an oven at 50°C.
53g of base is obtained and is dissolved hot in 500ml of water and 20ml of concentrated
hydrochloric acid. The hydrochloride is precipitated by cooling. It is filtered off, washed with water and
dried in an oven at 50°C. 48g is obtained and is re-dissolved in 500mi of hot water. 107ml of INsoda 15
is added. The mixture is cooled, 500m! of chlorcform is added and the white precipitate is filtered off.
This is washed with water then with a little isopropanol. 40g of product is obtained. The hydrochloride
farmation and neutralisation are repeated to give 31.5g (28.6%) of base with a melting point of 251 °C.

EXAMPLE 22
N{1-(1'-adamantyl)-2-p yrrolidinyl-methyl)-2-methoxy-5-ethyl-sulphonyl-benzamide. 20
70g of 1-{1’-adamantyl)-2-aminomethylpyrrolidine (0.3 mole), 400ml of methy! ethyl ketone and
150mi of water are placed in a 1 litre fiask fitted with an agitator and a thermometer.
78g of 2-methoxy-5-ethylsulphonylbenzoy! chloride (0.297 mole) is added to the solution in
stages. The reaction is exothermic and the temperature rises to 40°C. The medium is reacted for 3
hours then evaporated to dryness, and the residue is dissolved in 500ml of methylene chloride. The 25
organic solution is washed with 200ml of 10% soda then dried over magnesium sulphate. It is filtered
then the methylene chloride is evaporated. The viscous residue is dissolved in 500mI oi boiling
methanol. The product is crystallised by cooling, filtered and re-crystallised a second time in 400ml of
methanol.
51.5g (37.7%) is obtained with a melting point of about 103°C. 30

EXAMPLE 23
N-(1 -c_yclo_penty/—2—py_rro/idinyl-methyl}-2—methoxy—5—su/phamoy/—benzamide.

23g of methyl 2-methoxy-5-sulphamoyl benzoate (0.09 mole) is dissolved hot, at about 30°C, in
116m of glycol in a 500m| flask fitted with an agitator and a thermometer. The solution is cooled to
50°C and the ester re-crystallises. 19g of 1-cyclopentyl-2-amino-methyl-Byrrolidine is added. The 349
suspension obtained is kept at 50°C. After 30 hours the ester is completely dissolved. The solution
continues to be heated until a sample taken is found to be completely soluble in acetic acid. The
solution is then cooled and the benzamide crystallises slowly. 150mi of water is added and the
precipitate is drained, washed with water and dried. 23g (68%) of benzamide is obtained with a melting
point of 147—148°C. Since the benzamide hydrochloride is relatively insoluble in water, the 40
benzamide is purified by dissolving the base at boiling point in water and HC! then filtering the solution
obtained with 1g of charcoal.

The hydrochloride is precipitated when cooled. It is drained, washed with 26m of cold water and
dried. 21g (84%) of hydrochloride is obtained with a melting point of 237—238°C. The hydrochloride is
dissolved in 150ml of hot water, the solution is filtered with 3g of charcoal and 6ml of NH, OH is added. 45
The base is precipitated, initially in & viscous state, then solidifies. It is drained, washed with water and
dried. 18g of white crystals is obtained with a melting point of 156—1 57°C. Total yield 539%.

EXAMPLE 24
N-(1-cyclohexyl-2-pyrrolidinyl-methylj-2-methoxy-5 -sulphamoyl-benzamide.

118g of ethyl 2-methoxy-5-sulphamoyl-benzoate, 41ml of water and 100g of 1-cyclohexyl-2- 50
amino methyl-pyrrolidine are placed in a 500ml flask fitted with a condenser. The suspension cbtained
is heated in a water bath at 30—85°C. The ester dissolves gradually and after 2 hours 30 sclubilisation
is almost complete; the base formed then crystallises. Heating is continued untii a sample taken is found
to be totally soluble in dilute acids. The product obtained is dissolved in dilute acetic acid, tho selutionis
filtered with charcoal, then the base is precipitated with 20% ammonia. The precipitate is imtially in a 55
viscous state, then solidifies. It is drained, washed with water until neutral and dried at 45°C. 52.5g
(85%) of product is cbtained with a meiting point from 151—193°C.

148.5g of base is suspended in 1,200mi of water, 33ml of hydrochloric acid (sp. gr. i.18) is added
and the medium is heated to reflux until complete solubilisation is obtained. The solution is filtered with
charcoal. The hydrochleride crystallises rapidly on cooling. It is drained, washed with 150ml of iced 60
water then dried in an cven at 45°C.

150g of hydrochloride is collected, with a melting point of 245—250°C.

BNSDOCID: <GB 2013662A >



13

GB 2 013 662 A 13

10

15

20

25

30

35

40

45

50

55

60

Itis re-dissolved hotin 1,200m! of water, the solution is filtered with charcoal, then the base is
precipitated by adding 40ml of 20% ammonia. The base is initially in a liquid state, then solidifies. It is
drained, washed with water and dried at 50°C; the product is white and contains Cl- ions.

The following treatment is therefore applied:

119g of base is dissolved in 480m! of water and the necessary acetic acid. The solution obtained 5
is filtered with charcoal then the base is re-precipitated by adding 20% ammonia. It is drained, washed
with water and dried at 45°C.

111g of N-(1 -cyclohexyl-2—pyrrolidinyl—methyl)—2—methoxy-5-sulphamoy!-benzamide is obtained,
with a melting point of 194—195°C, Total yield 70%.

I.R. spectrum analysis shows that the product is a mixture of 2 polymorphic forms. 10

EXAMPLE 257
N-(1-cyclohexyl-2-pyrrolidinyl-methyl}-2-methoxy-4-amino-5 -ethylsulphonyi-benzamide.

Using a 1-litre flask fitted with an agitator, a thermometer and a dropping funnel, 989 of 2-
methoxy-4-amino-5-ethylsulphonyl-benzoic acid (0.378 mole) is dissolved in 392mil of acetone,
then 38g of triethyl amine (0.378 mole) is added. The triethyl amine salt of the organic acid crystallises 15
immediately.

The suspension is cooled to 0°C then 41g of ethyl chloroformate (0.378 mole) is added drop by
drop between O and 5°C, The salt is dissolved gradually and the triethylamine hydrochloride is
precipitated in fine white crystals.

Once the introduction stage is over the medium is agitated for 4 hour at 5°C, then 72g of 1- 20
cyclohexyl-2-amino-methyl-pyrrolidine is added drop by drop while the temperature is kept between 5
and 10°C. Agitation is continued for 1 hour with a rise in temperature. The suspension is cooled, then
the triethylamine hydrochloride is drained and washed with acetone.

The filtrate is distilled under vacuum to constant weight. The residue obtained is dissolved in
800m| of water and 35ml of concentrated hydrochloric acid. The solution is filtered with charcoal then 25
made alkaline with 40ml of 20% ammonia. The base is precipitated in the form of oil, which is decanted
off and extracted with methylene chloride. The organic solution obtained is washed several times with
water and dried over potassium carbonate. The methylene chloride is then evaporated under vacuum to
constant weight. The residue of 151g is dissolved in 300ml of hot isopropyl alcohol. The base is
crystallised by cooling. It is drained, washed with isopropanol and dried at 45°, 125g of product is 30
obtained, melting at 162—163°C. It is re-dissolved in 1 litre of water and 38ml of concentrated
hydrochloric acid. The solution obtained is filtered with charcoal then made alkaline by adding 20%
ammonia. The base precipitated is initially viscous then crystallises. It is drained, washed with water and
dried in an oven at 50°C.

123g is obtained. The base contains a little water. It is crystallised in 355mi of methanol. 100g of 35
N-(1 -cyclohexyt—Z—pyrroIidinyl—methyl)-2-methoxy-4-amino-S-ethylsquhonyl benzamide is collected.

EXAMPLE 26
N-(1-cyclohexylmethyl-2-pyrrolidin yl-methyl)-2,3-dimethoxy-5-sulphamoyi benzamide.

26.1g of 2,3-dimethoxy-5-sulphamoyl-benzoic acid (0.10 mole), 40ml of water, 200mi of acetone
and 10.1g of triethylamine (0.10 mole) are placed in a 500m flask fitted with an agitator, a 40
thermometer and a dropping funnel. The solution is cooled to between 0 and +5°C and 10.9g of ethyi
chloroformate (0.10 mole) is added drop by drop. It is agitated for 1 hour 30 with the temperature kept
at about +5°C, then 19.6g of 1-cyclohexylmethyl-2-aminomethy} pyrrolidine (0.10 mole) is added drop
by drop. A precipitate forms progressively as more and more is added. The reaction medium is then
agitated at room temperature, after which it is left to stand. The crystals are filtered, washed three times 45
with water then with 100mi of 10% ammonia and dried in an oven at 50°C,. 50g is obtained.

The product is dissolved in 300mi of water and 10ml| of acetic acid, the solution is filtered and the
filtrate is rendered alkaline with 20mi of ammonia {density 0.91). It is crystallised in a refrigerator,
filtered, washed with water and dried in an oven at 50°C. 28.5g of product is obtained. Yield: 65%.
M.P.: 189°C, 50

EXAMPLE 27
N-(1-cyclohexyl-2-pyrrofidiny/-meth yl)-2,3-dimethoxy-5-methylsulphamoy! benzamide.

125.5g of methyl 2,3-dimethoxy-5-methylsulphamoyl benzoate (0.434 mole) and 500mi of
ethylene glycol are placed in a 1-litre flask, heated to 90° to dissolve everything, then cooled to 50°C.
95g of 1-cyclohexyl-2-aminomethylpyrrolidine is added. The reaction mixture is kept at 50°C for 106 55
hours. In the course of the reaction the base which forms is precipitated. The suspension is dissolved in
1.7 litres of water and 52ml of concentrated hydrochloric acid {density 1.18). The solution obtained is
filtered with charcoal and the base is precipitated with 60ml of 20% ammonia. It is liquid at first, then
solidifies. It is drained, washed with water and dried at 40°C. 1 76.5g of product is collected, with a
melting point of 161—162°C.

The base is suspended in 2 litres of boiling water, after which a solution of 43g of 85% phosphoric
acid and 200m| of water is added. The resultant solution is filtered with charcoal then chilled. The

BNSDOCID: <GB 2013662A >



14

GB 2 013 6682 A

14

10

18

20

25

30

35

40

45

50

55

60

phosphate which crystallises is drained, washed with 200ml of iced water and dried at 45°, 151g of
white product is obtained.

The phosphate is dissolved hot in 1,800ml of water and the base is precipitated by 42mi of soda
lye. The suspension is cooled and filtered. The precipitate is washed in water and dried at 45°C.

121g of benzamide is obtained, melting at 162—163°C. Yield: 64%.

EXAMPLE 28
N-(1 -cyc/ohexy/—Z-pyr_ro/idiny/methyl)2£3-dime_thoxy—5-methy/su/phamgyl benzamide.

556g of 2.3-dimethoxy-5-methylsuiphamoyl benzoic acid, 300m| of tetrahydrofuran and 20.2g of
triethylamine are placed in a 1-litra flask fitted with an agitator, a thermometer and a dropping funnel.
The suspension is agitatad for 30 minutes then cooled. 27.3g of isobutyl chloroformate is dripped in
between O and +5°C then left to react for 45 minutes at the same temperature. 40g of 1-cyclohexyl-2-
amino-methyl-pyrrolidine is next added drop by drop, between 0 and £°C, agitated at that temperature
for 30 minutes then for 2 hours at room temperature. It is left to stand, then the precipitate is filtered
off, washed with 100m! of chilled tetrahydrofuran and dried in an oven at 40°C. The 91g of product
obtained is suspendad in 500ml of boiling water, which is agitated for 1 hour. The product is viltered off
hot and dried in an oven at 60°C.

60g of product is obtained. This is dissolved in 290ml of 0.5/ hydrochloric acid and filtered with
acticarbone 3S.

The filtrate is made alkaline with 2056 ammonia. The precipitate is drained, washed with water
then re-dissolved hot in 420mi of 90% ethanol. itis re-crystaliised in a refrigerator, filcered, washed with
water and dried in an oven at 50°C.

55g of product is obtained, melting at 166°C. Yield: 63%.

EXAMPLE 29
N-(1-cyclohexyl-2-pyrrolidinylmethyl)-2 -methoxy-5—methy/su/phamoy/-benzamide.

123g of ethyl 2-methoxy-5-methylsulphamoyl benzoate, 40m| of water and 98g of 1-cyclohexyl-
2-aminomethyl-pyrrolidine are placed in a 500m! flask fiited with a reflux condenser. The suspension is
heated in a water bath at 90—395°C. In 10 minutes the ester is completely dissolved. Heating is
continued for 8 hours. The reaction medium is cooled and the bass crystallises. It is re-dissolved in
800mi of water and the nacessary acetic acid. The solution is filtered with charcoal and the base is
precipitated by adding 20% ammonia, with ether present to encourage crystallisation.

The precipitate is drained, washed with water and dried in an oven at 45°C. 153g of product is
obtained, melting at 142—145°C.

The base is re-crystallised, with filtration through charcoal, in 310ml of absolute ethanol. 118g s
obtained, with a melting point of 149—151 °C.

A second re-crystallisation is carried out in 240ml of absolute ethanol with filtration through
charcoal. The N-{1-cyciohexyl-2-pyrrolidinyl methyl) 2-methoxy-5-methy|-su|phamoyl-benzamide is
obtained in the form of yellowish white crystals which melt 149—151°C. Yield = 57%.

The infra-red spectrum shows the product obtained to be a mixture of 2 crystalline forms.

EXAMPLE 30
N-{1-cyclopropyl-2-pyrrolidiny! methyl)-2-methoxy-5-methyl sulfinyl benzamide.

§3.5¢g of 2-methoxy-5-methyl sulfinyl benzoic acid, 740ml of acetone, 140m! of water and 35ml
of triethylamine (density 0.726) are placed in a 2 litre flask fitted with an agitator, a thermometer and a
dropping funnel. The solution is cooled to between O and +5°C, after which 34.1g of isobutyi
chloroformate is dripped in. The mixture is agitated for 45 minutes at 20°C then cooled to 0°C, and 42g
of 1-cyciopropyi-2-amino methyl pyrrolidine is poured in drop by drop. The mixture is reacted at roum
temperature and then left to stand. The solvents are evaporated under vacuum. The oily residue is
dissolved in 260ml of water and 50mi of hydrochloric acid {density 1.1 8) and extracted twice with
125ml of methylene chloride. The aqueous phase is then made alkaline with 70ml of soda lye. A yellow
oil is salted out. It is extracted 3 times with 250mi of methylene chiloride and the organic phase is
washed 3 times with 100ml of water and dried over magnesium sulphate. The solution is filtered and
he solvent evaporated. An oily residue is obtained. It is dissolved in 500mi of athancl and an equimolar
quantity of citric acid is added. It is evaporated under vacuum and the residue is dissolved in a 1,000mi
of boiling isopropanal then cooled. The supernatant solution is decanted off and the residual pastg
dissolved in 600m! of water. The solution is filtered with charcoal then the filtrate is gvaporated under
vacuum.

A very hygroscopic ciystallised cesidue is obtained. Melting point about 70°C. NMR specirum
compatible.

EXAMPLE 31
N-{1-cyclopentyl-2-pyriclidiny! methyl)-z-methoxy--fl-amino—5~sulphamoy/ benzamiide.

104g of methyl 2-methoxy-4-aminc-5-sulphamoyl benzoaie (0.40 mote), 100.8g of 1-
cyclopentyl-2-aminometliyl pyrrolidine (0.60 mole) and 36¢ of water are placed in a 1 litre fiask fitted
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with an agitator, a thermometer and a condenser. The mixture is heated to 90—95°C, left to stand then
heated again to 95°C, distilling off the methanol formed. A sample of the reaction medium taken at that
stage is completely soluble in a dilute solution of acetic acid. 500mf of water is added to the
suspension, which is cooled and then filtered. The precipitate is washed with water, re-suspended in
500mi of water and acidified with 50mi of acetic acid. The solution obtained is filtered in the presence 5
of carbon black and the filtrate is made alkaline with 150m! of ammonia. The precipitate is drained,
washed with water and dried. 1239 of product is obtained, melting at 225°C. Itis re-crystallised twice
in a solution of 600m| of dimethyl formamide and 2 10mi of water.

93g of product is obtained, containing a little solvent. The crystals are re-dissolved in 500mi of
water and 30ml of acetic acid and are filtered with charcoal. The base is precipitated by adding 100m! 10
of ammonia to the filtrate. The white precipitate is drained, washed with water and dried in an oven at
60°C.

80g of amide is obtained, melting at 232°C. Yield 50.5%.

EXAMPLE 32
N-(1-cyclohexyl-2-pyrrolidinylmethyi-2-methoxy-4-aming-5 -methylsulphamoyl benzamide. 15
58.5g of 2-methoxy-4-amino-5-methyisulphamoy! benzoic acid and 585ml of acetone are placed
in a 2-litre flask fitted with an agitator, a thermometer and a dropping funnel. The mixture is agitated
and 22.7g of triethylamine is added. A rubbery precipitate forms which then crystallises slowly. After
being agitated for 45 minutes the suspension is cooled to 0°C and 24.44 of ethyl chloroformate is
added drop by drop between O and 5°C. This is agitated for 45 minutes between O and 5°C, then 45.5g 20
of 1-cyclohexyl-2-aminomethyl-pyrrolidine is dripped in. The medium is reacted cold for 30 minutes
then left to stand at room temperature. The triethylamine hydrochloride precipitate is filtered off and
washed with 100ml of acetone. The organic solution is evaporated to dryness under vacuum. The
residue is dissolved in 500m! of water and 50mi of concentrated hydrochioric acid. The aqueous phase
is extracted with 260m! of methylene chioride, which is expelled. The aqueous phase is made alkaline 25
with 70ml of soda lye and the suspension is extracted twice with 250ml of methylene chioride. The
organic phase is washed twice with 250m! of water, dried over magnesium sulphate then evaporated to
dryness under vacuum, The residue is dissolved in 400m! of isopropanol, 100ml of hydrachloric
isopropanol (~5N) is added and the hydrochloride is crystallised in a refrigerator. The precipitate is
drained, made into a paste with 300m! of acetone and dried in an oven at 50°C. 30
76g is obtained (M.P. about 200° with decompoasition).
The product is re-crystallised in 500mi of ethanol. It is placed in an ice chamber for 3 days, then
the white crystals are drained, washed twice with 60ml of iced ethanol and dried in an oven at 30° then
at 60°C.
6449 of hydrochloride is obtained. This melts at about 208°C with decomposition. 35

EXAMPLE 33
N-{1-cyclohexyl methyl-2-pyrrolidinyl-methyl)-2 -methoxy-4-amino-5-ethylsulphonyl-benzamide.

25.9g of 2-methoxy-4-amino-5-ethylsulphonyl benzoic acid, 40m| of water, 200! of acetone
and 13.9ml of triethylamine (density 0.726) are placed in a 500m| flask fitted with an agitator, a
thermometer and a dropping funnel. The solution is cooled to about O to 5°C and 10.9g of ethyl 40
chloroformate is dripped in. The mixture is agitated for 40 minutes at about 0°C, then 19.6q of 1-
cyclohexyl-methyl-2-aminomethyl! pyrrolidine is added drop by drop. The mixture is agitated for 2 hours
at room temperature then left to stand. The acetone is evaporated under vacuum and the residue is
dissolved in 100ml of water and 25ml of acetic acid and filtered in the presence of vegetabie black. The
filtrate is rnade alkaline with 100m! of 40% soda lye. A precipitate is formed; this is filtered, washed 45
with pienty of water and dissolved moist in 230mi of boiling acetone. The hot solution is filtered in the
presence of vegetable black and the filtrate is crystallised. The product is drained, washed with a little
acetone and dried in an oven at 50°C.

259 (57%)} of product is collected: melting point 155°C.

EXAMPLE 34 50
N-(1-cyclohexyl-2-pyrrofidiny! methyl)-2-methoxy-4-amino-5-methylsulphinyl benzamide.

2-methoxy-4-amino-5-methylthio benzoic acid,

3600m! of methanol is placed in a 8 litre flask fitted with an agitator, a thermometer, a condenser
and a dropping funnel, and 495g of potash {(84% in pellet form) is added in stages. The temperature
reaches 60°C and the potash is completely dissolved. 367g of methyl 2-methoxy-4-amino-5-thiocyano 55
benzoate is then added and 280mI of methyl iodide (density 2.28) is poured in drop by drop while the
temperature is kept hetween 55 and 60°C. The mixture is heated to reflux then cooled to 15°C and the
mineral salts are filtered off. The filtrate is evaporated to dryness under vacuum. The solid residue is
dissolved in 1,500mi of water; the solution is filtered in the presence of vegetable black, after which the
iiltrate is acidified to pH 2—3 with hydrochloric acid. The precipitate which appears is drained, washed &0
with water and dried in an oven at 50°C. Yield: 260g (81%). M.P.: 143°C.
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2-methoxy-4-acetamido-5-methyl-thio-benzoic acid.

260g of 2-methoxy-4-amino-5-methyl-thio-benzoic acid and 520ml of acetic acid are placed in a
2 litre flask fitted with an agitator, a thermometer, a condenser and a dropping funnel. 123ml of acetic
anhydride (density 1.082) is poured in slowly. The temperature rises to reach 40°C. The reaction
mixture is heated for 1 hour 30 at 85°C, cooled and poured over 1,000g of ice and 1,000m| of water.
The precipitate which forms is filtered, washed with water and dried in an oven at 50°C.

278g (89%) of product is obtained, melting at 165°C.

2-methoxy-4-acetamido-5-methyl-sulphinyl-benzoic acid.

127.5g of 2-methoxy-4-acetamido-5-methyl thio-benzoic acid and 200ml of acetic acid are
placed in a 500m! flask fitted with an agitator, a thermometer, a condenser and a dropping funnel. A
solution of 50ml of 110 vol. hydrogen peroxide in 100ml of acetic acid is poured drop by drop onto the
suspension obtained. The reaction is exothermic. The temperature is kept between 20 and 30°C by
cooling. 30 minutes after the introduction stage is over the solution is clear. It is kept at from 25—30°C
for a further 2 hours, the solvent is evaporated to dryness under vacuum, and the viscous residue is
dissolved in 250ml of acetone. The crystals formed are filtered, washed with a little acetone and dried in
an oven at 50°C.

110g (81%) of product is obtained, melting at 196°C.

N1 -cyc/ohexy/—2—pyrrolidinyl—methy/)—2—methoxy-4 -amino-5-methyl-sulphinyi-benzamide.

81.3g of 2-methoxy-4-acetamido-5-methylsulphinyl-benzoic acid {0.30 mole), 600mi of acetone,
120mi of water and 4 1.7mi of triethylamine with a density of 0.726 (0.30 mole) are placed ina 1 litre
flask fitted with an agitator, a thermometer, a condenser and a dropping funnel. The mixture is cooled to
0°C and 40.8g of isobutyl chloroformate (0.30 mole} is poured in drop by drop. It is agitated for 30
minutes with the cooling bath removed, cooled to 0°C again and 54.6g of 1-cyclohexyl-2-
aminomethyl-pyrrolidine (0.30 mole) is poured in drop by drop. The mixture is reacted for 1 hour at
room temperature with agitation, and left to stand. The solution is evaporated to dryness. A paste is
obtained and is dissolved in 200ml of soda and 400ml of water. Itis heated to reflux for 2 hours, and
50m| of a mixture distilling over at low temperature is distilled off then put back under reflux. The
reaction medium is left to stand, then the suspension is extracted four times with 200mi of methylene
chloride. The organic phase is washed twice with 300ml of 10% hydrochloric acid, the aqueous phase is
filtered with carbon black and the filtrate is made alkaline with 300ml of 40% soda. The suspension is
extracted 3 times, each time with 300mi of methyiene chloride. The organic solution is washed with
water and dried over magnesium sulphate. The solution is filtered and evaporated to dryness. 42.5g
(36%) of benzamide is obtained; this does not crystallise.

The product is solubilised in 150mi of isopropanol, and a soution of 22.7g of citric acid, H,0 in
200m| of isopropanol is added hot. This is evaporated to dryness, dissolved in 500ml of water and
filtered in the presence of 3S carbon black, and the filtrate is evaporated to dryness under vacuum.

50.3g (29%) of product is obtained, melting at about 125°C.

The NMR and IR spectra are compatible with the structure of the product.

EXAMPLE 35
N-{ 77cyc/openty/~2—pyrrolidinylmethy/}—Z-methaxy—4-am/'no—5-ethy/-sulph/'ny/ benzamide.

2-methoxy-4-acetamido-5-ethylsulphinyl benzoic acid.

123.7g of 2-methoxy-4-acetamido-5-ethyl thiobenzoic acid and 184mil of acetic acid are placed
in a 1 litre flask fitted with an agitator, a thermometer, a condenser and a dropping funnel. A solution of
46.5ml of 110 vol. hydrogen peroxide in 103ml of acetic acid is poured in drop by drop. The reaction is
exothermic and the temperature is kept at about 30°C. The product is completely dissolved, thena
white precipitate appears. Agitation is continued for 1 hour, after which the suspension is cooled to
10°. The precipitate is drained, washed with acetic acid and dried in an oven at 50°C.

90g of product is obtained, melting at 199°C lyield 69%).

N-(1 -cyclopenty/—Z—pyrrolidinyl-methyl)—2-methoxy—4-amino—5-ethy/su/phiny/ benzamide.

85.5g of 2-methoxy-4-acetamido-5-ethylsulphinyl benzoic acid, 85m| of water, 342m! of acetone
and 31g of triethylamine are placed in a 1-litre flask fitted with an agitator, a thermometer and a
dropping funnel. The mixture is agitated until the solids dissolve, then 32.5g of ethyl chloroformate is
added drop by drop while the temperature is kept at about 10°C. The reaction medium is agitated for
30 minutes at room temperature then cooled to 5—10°C and 50.4g of 1-cyclopentyl-2-aminomethyl-
pyrrolidine is added drop by drop in the course of 1 hour. Agitation is continued for 2 hours at room
temperature, then the reaction mixture is evaporated to dryness under vacuum. The residue is dissolved
in 300m| of water and the suspension is extracted with 500mi then twice with 300ml of methylene
chloride. The organic phase is washed twice with 200m| of water and evaporated under vacuum. The
oily residue is dissolved hot in 300m| of water. 90ml of soda lye is added and the medium is heated to
reflux for 2 hours 30. An oil appears rapidly. It is cooled, the suspension is extracted twice with 250mi
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methylene chloride, and the organic solfution is washed three times with 200ml of water. it is dried over
magiesium sulphate, filtered and evaporated to dryness under vacuum. The residue is dissolved in
320mi of ethyi acetate, then the product is left to crystallise in a refrigerator. The crystals are filtered off
and dried in an oven at 50°C.
5 65g of product is obtained {melting point 168°C). itis re-crystallised in 200ml of isopropanotand §
10m! of water. The solution is chilled for 24 hours, then the crystals are filtered off and dried.
33g of product is obtained, melting at 183°C (yield 28%).

EXAMPLE 36
N-{7-cyclopentyl-2-pyrrolidiny! methyl)-2,4-dimethoxy-3-ethylsulphony! benzarmide.

10  2,4-dimethoxy-5-chlorosulphony! benzoic acid. iQ
1,800ml of chlorosulphonic acid is placed in a 4 litre flask fitted with an agitator and a
thermometer, and is cooled to 10°C. 328g of finely powdered 2,4-dimethoxy benzoic acid is added in
stages in the course of 45 minutes, between 10 and 15°C. The acid dissolves gradually as it is
introduced. When all the acid has been added the solution is graduzlly heated to 55°C and that
15 temperature is maintained for 5 hours. The solution is left to stand overnight, then poured little by little 15
into 17kg of ice, with agitation and with external cooling. The acid which is precipitated is drained,
washed with water and dried in air.
4569 is obtained. Yield 90%.

2,4-dimethoxy-5-mercaptobenzoic acid.

20 14569 of 2,4-dimethoxy-5-chlorosulphonyl benzoic acid, 393ml of acetic acid and 230.5gof tin 20
are placed in a 6 litre flask fitted with an agitator, a thermometer and a dropping funnel, and the thick
suspension is heated to 40°C. 1,009mi of hydrochtoric acid (density 1.18} is added drop by drop while
cooling so as to keep the temperature at from 40 to 45°. The reaction is exothermic. The suspension
dissolves gradually, the more acid is added, but the tin salts are precipitated about midway through the

25 adding process. When all the acid has been added the water bath is heated to 55-—60° until the tin has 25
dissolved. 2 litres of water is drained and washed with 460mi of 10% hydrochioric acid, then with
water. It is immediately re-dissolved in water and the necessary soda, the solution is filtered with
charcoal, and the acid is re-precipitated by adding concentrated hydrochloric acid. The precipitate is
drained, washed with water and dried in an oven at 40°.

30 86.5¢ is obtained. Yield 78%. 30

2,4-cdimethoxy-5-ethylthiobenzoic acid.

In a 2 litre flask fitted with a reflux condenser, 173g of 2,4-dimethoxy-5-mercapto benzoic acid is
dissolved in 525ml of water and 162ml of soda Iye, and 135g of ethyl sulphate is added. The solution
obtained is heated to reflux. It is cooled, then ethylation is recommenced with 40.5ml of soda lye and

356 76g of ethy! sulphate, and the medium is heated in the same way till it has very low alkalinity. 35
40ml of soda lye is added and the medium is heated for £ hour under reflux. The solution is then
dilutzd with 1.4 litre of water and filtered through charcoal.

The acid is precipitated by adding hydrochloric acid, drained and washed with water. It is
immzadiately re-dissolved in water and sodium carbonate, the solution is filtered with charcoal to

40 elirtinate an insoluble substance, and the acid is re-precipitated by adding concentrated hydrochloric 40
acid. it is drained, washed with water and dried in an oven at 40°.

14449 (74%,) of product is obtained, with a melting point from 94 to 96°C.

2,4-dimethoxy-5-ethylsulphonyl! benzoic acid.
124g of 2,4-dimethoxy-E-ethylthiobenzoic acid and 765mi of acetic acid are placed in a 3-litre
45 flask fitted with a reflux condenser and are heated gently to dissolve all the solids. 306ml of 112 voluma 45
hydrogen peroxide is added; the solution immediately becomes clear. It is boiled gently for 3 hours and
finally heated for 1 hour with the naked flame in order to destroy the excess hydrogen peroxide.
The 2,4-dimethoxy-5-ethylsulphonyl benzoic acid is crystailised by cooling. Itis drained, washed
with 120mi of acetic acid then water and dried at 40°C,
50 93¢ of prouuct is collected with a melting point of 207-—208°C. Yield 70%. 50

2,4-dimethoxy-5-ethylsulphonyl benzoyl! chiaride.

82.2g of 2,3-dimethoxy-5-ethyisuiphonyl benzoic acid, 165ml of thionyl chloride and 3 drops of
D.M.F. are placed in a 500mi fiask fitted with an agitator, a reflux condenser and a thermometer.

The suspension is heated slowly to refiux. After 1 hour 30 the temperature is stabilised at

55 78-—78°C. Heating is continued for ancther 2 hours, after which the solution is cooled slightly and the &5

2xcess thionyl chioride expelled by distillation under vacuum. The solid residue is dissolved in 125mi of
isopropyl ether and the crystals are filtered off. They are washed with 125ml of isopropyl ether, dried for-
i hour in an oven at 45—50°C, then kept in a desiccator under vacuum.

86g of acid chloride (98%) is abtained, with a melting point of 186°C.
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N-{1-cyclopentyl-2-pyrrolidiny! methyl)-2,4-dimetho:xy-5-athyl sulphonyl-benzamide.

33.6g of 1-cyclopentyl-2-amino-methyl pyrrolidine and 200ml of methyi-ethyi-ketone are placed
in a litre flask fitted with an agitator, a thermometer and a condenser. The solution is cooled, then 58.5¢
of 2,4-dimethoxy-5-ethylsulphonyl benzoy! chloride (0.2 mole) is added in stages over about 45
minutes, while the temperature is kept between O and + 5°C. The solution obtained is kept at +5°C for 5
30 minutes and at room temperature for 2 hours 30. A precipitate forms after 1 hour's agitation at room
temperature. The hydrochloride crystals are filtered, washed with 50mi of methyl-ethyl-ketone and
dried in an oven at 50—860°C.

829 of hydrochloride is obtained, M.P. 1 86°C.

The product is dissolved in 400ml of water and filtered in the presence of charcoal. The filtrate is 10
made alkaline with 256ml of soda lye diluted with 756mi of water. The precipitate crystallises rapidly. Itis
drained, washed with water and dried in an oven at 50-—60°C.

69g of product is obtained, with a melting pointof 113°C.

The base is re-crystallised in 210mi of 90% ethanol. The crystals are chilled overnight, drained and
washed with 70mi of 90° ethanol then twice with 100m! of water. They are dried in an oven at 50°C. 15

62g {73%) of benzamide is obtained with a meliing point of 162°C.

EXAMPLE 37
N-(1-cycloheptyl-2-pyrrciidinylmethyl)-2 -methoxy-5-methy! sulphonyl-benzamids.

52g of 1-cycloneptyl-2-amino-methyl-pyrrolidine and 240ml of water are placed in a 500ml flask
fitted with an agitator, a condenser and a thermometer. They are cooled to 0°, then 62.1g of 2- 2
methoxy-5-methylsulphonyl-benzoyi chloride (0.250 male) is added in stages while the temperature is
kept at from O to +5°C. The temperature is raised: at about 20° an excthermic reaction commences
and the temperature rises to 30°C. After 1 hour’s agitation everything is dissolved. The reaction is
continued for a further 30 minutes, then the solution is filtered in the presence of acticarbone 3S. The
filtrate is made alkaline with 20mi of soda lye diluted with 80m of water. The precipitate is initiaily 25
rubbery, then crystallises. It is drained, washed with water and dried in an oven at 50°C.

90.5g is obtained, with a melting point from 112 to 114°C.

The base is re-crystallised twice, respectively in 225mi and 200mi of methanol containing 30% of
water. The white ciystals are drained and dried in an oven at 40°C.

544 of product is obtained with a meiting point of 118°C. Yield 53%. ao

EXAMPLE 38
N-{1-cycloheptyl-methyl-2-pyrrolidiny! methy/}—2-methoxy-4—amina-5-met:‘1y/su/,ahamoy/ benzamide.
6.5g of 2-methoxy-4-amino-5-methylsuiphamoyl benzoic acid, 75ml of acetone, 14ml of water
and 3.5ml of triethylamine (density 0.726) are placed in a 250mi flask fitted with an agitator, a
thermometer, a condenser and a dropping funnel. The solution is cooled to between 0 and +5°C and 5
2.7g of ethyl chloroformate is added drop by drop. The reaction medium is agitated for 45 minutes at
room temperature then cooled to 0°C again. 6.8g of 1-cycloheptyl rmethyl-2-amino methyl pyrrolidine is
added drop by drop. The medium is reacted for 2 hours then left to stand. The solvents are expslled and
the solid residue dissolved in 50ml of water and 20ml of hydrochloric acid (density 1.18). The
suspension obtained is made alkaline with ammonia. It is extractad 3 times with 50ml of methylene A0
chloride. The organic phase is washed twice with 50m| of water, dried over magnesiurn sulphate and
filtered. The filtrate is evaporated to dryness under vacuum. The residue is dissolved in 80ml of water
and 20mt of hydrochloric acid {density 1.18). The hydrochloride crystallises. It is drained, washed with
water and dried in an oven at 50°C.
7¢ of product is obtained, with a melting point of about 230°C. 45
it is re-crystallised in 300mi of ethanol.
4.3g (35%) of benzamide hydrochloride is obtained, with a melting point of 223°C.

EXAMPLE 39
N-(1-cycioheptyl methyt-2 —pyrralidinylmethyl)—2—methoxy—4-amino-5-ethy/sulphony/ benzamide.

4.99 of 2-methoxy-4-amino-5-ethylsulphony! benzoic acid, 57ml of acetone, 10ml of water and 50
2.6ml of triethylamine (sp. gr. 0.726) are placed in a 250mi flask fitted with an agitator, a thermemeter,
a condenser and a dropping funnel. The solution is cooled to between 0 and +5°C and 2.1g of ethy!
chloroformate is added drop by drop. The reaction medium is agitated for 45 minutes at room
temperature then cooled to 0°C and 5.3g of 1-cycloheptyl meihyl-2-amino methyl pyrrolidine is poured
in drop by drop. The medium is agitated for 4 hours then left to stand overnight. The solvents are G5
gvaporated to dryness and the residue is dissolved in 60mi of water and 15ml of hydrochloric acid (sp.
gr. 1.18). Extraction is carried out 3 times with 50ml of methylene chloride, the organic phase is dried
over magnesium sulphate and filtered, and the solvent is evaporaied under vacuum. The residue is
dissolved in 100ml of water. The solution is filtered in the presence of carbon black and the filtrate is
made alkaline with about 7mi of ammonia (sp. gr. 0.91 ). A gum is precipitated. It is extracted 3 times 30
with 50ml of methylene chioride. The organic phase is washed twice with 50mi of water, dried over
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magnesium sulphate and filtered. The solvent is evaporated under vacuum and the residue is re-

crysiallised in 100ml of isopropanol.
4.5g {562%) of product is obtained, with a melting point of 166°C.

EXAMPLE 40
N-(1-cyclopropylmethyi-2-pyrrolidinyimethyl)-2,4-dimethoxy-5-methyisulphony! benzamide.

2,4-dimethoxy-5-methylsulphonyl benzoic acid.

930ml of water, 208g of sodium sulphite and 277g of sodium bicarbonate are placed in a 6 litre
flask fitted with a sealed agitator, a reflux condenser and a thermometer. They are heated to 70—80°
and 309g of 2,4-dimethoxy-5-chlorosulphonyl benzoic acid is added gradually.

A large amount of CO, is given off simultaneously with the dissolving of the acid. The acid takes
45 minutes to introduce. Heating is continued for a further 2 hours at 70—80° o compiete the
reaction. The pH of the solution is about 7. .

220 cc of 30% soda lye, 1,120ml of absolute alcohol and 470g of methy! iodide are added to the
reaction mixture and it is heated with a gentle reflux. After 3 hours 30 a weight loss of 50g is noted and
the solution is found to be only very slightly alkaline to phenolphthalein.

50g of methyl iodide and 110 cc of soda lye are added and the medium is heated to reflux again.
The initial reflux temperature rises progressively to 65° then to 75°. Another weight loss is observed
but the solution remains atkaline. Heating is continued for 8 hours altogether.

500mi of alcohol is then distilled off. The residue is dissolved in 2 litres of water and the mineral
salts dissolved. The solution obtained, which is slightly turbid, is filtered with charcoal. The 2,4-
dimethoxy-5-methylsulphonyl benzoic acid is precipitated by adding concentrated hydrochloric acid
until it turns Congo red. It is drained, washed with water and dried at 60°C.

265¢g of product is obtained (89%).

2,4-dimethoxy-5-methylsulphonyl-benzoyl chioride.

1619 of 2,4-dimethoxy-5-methylsulpitonyl-benzoic acid is reacted. 530g of thionyl chioride, 5
drops of dimethylformamide and about halif of the organic acid are placed in a 2 litre flask fitted with a
reflux condenser. The resultant suspension is heated in a water bath at 55° for about 5 minutes. The
second half of the organic acid is added and heating is continued for 20 minutes at 60—65° then for
45 minutes at 70—75°. The medium becomes fluid and turns yellow. The acid dissolves graduatly,
while the acid chloride begins to crystallise. When the reaction is over the excess thiony! chloride is
distilled to constant weight, finishing up under vacuum.

1699 (98%) of acid chloride is obtained. This melts with decomposition at 200°C.

N-(1-cyclopropyl methyl-2-pyrrolidinyl methyl)-2,4-dimethoxy-5-methyl sulphonyl benzamide.

74g of 1-cyciopropylmethyl-2-aminomethyl-pyrrolidine and 460ml of chloroform are placedin a
litre flask fitted with an agitator and a thermometer. 134g of finely powdered 2,4-dimethoxy-5-
methylsulphonyl benzoyl chloride is added gradually. The temperature is kept between 5 and 10° by
cooling in an iced bath. Each portion of acid chloride dissolves immediately. It takes 1 hour to introduce.
Agitation is then continued for 1 hour at 5° then for 1 hour at room temperature.

The solution obtained is dissolved in 1 litre of water and the chloroform is distilled off. This leaves
in suspension a light precipitate which is drained, washed and dried. 6g of 2,4-dimethoxy-5-
methylsulphonyl benzoic acid is recovered in this way (M.P. 208—310°).

The aqueous solution is then made alkaline by adding 20% ammonia until it turns
phenoiphthalein. Ether is present to aid in crystallising the base. The product is drained, washed with
water and dried at 45°C.,

153g (81%) of product is obtained, with a melting point of 193—1396°C.

After re-crystallising in 900mi of acetonitrile, 133g of benzamide is collected, with a melting point
of 190—191°C. Total vield 70%.

EXAMPLE 41
N-(1-cycloactylimethyl-2-pyrrolidinylmethyf)-2,3-dimethoxy-5-suiphamoyi benzamide.

139 of 2,3-dimethoxy-5-sulphamoyl benzoic acid, 130ml of acetone, 28ml of water and 7ml of
triethylamine {density 0.726} are placed in a 250mi flask fitted with an agitator, a thermometer, a
condenser and a dropping funnel. The resultant suspension is cooled ta 0°C, then 5.4g of ethy!
chloroformate is poured in drop by drop and allowed to react at room temperature. It is then cooled to
0°C again and 13.8g of 1-cyclooctyi-2-aminomethyl-pyrrolidine is added drop by drop. The reaction
rmedium is brought back to rocm temperature and left to stand.

The solvents are evaporated under vacuum and the residue is dissolved in 100mi of water and
20ml of hydrochloric acid (density 1.18). The solution is extracted 3 times with 25ml of methylene
chloride. 3 phases are formed. The agqueous solution and imtermediate phase are made alkaline with
25ml of ammonia (sp. gr. 0.91). A gum is precipitated and crystaliises slowly. The product is filtered,
washed with water and dried in an oven at 40°C. It is re-crystallised in 100mi of isopropanol. The
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product is filtered, washed with a little isopropanol and dried at 50°C.
Yield 8.6g (38%). M.P. 164°C.

EXAMPLE 42
N-(1-cycloheptylmethyl-2-pyrrolidinylmethyl)-2,3-dimethoxy-5-sulphamoyl benzamide.

13g of 2,3-dimethoxy-5-sulphamoyl benzoic acid, 150ml of acetone, 28mi of water and 7ml of 5
triethylamine (sp. gr. 0.726) are placed in a 250ml flask fitted with an agitator, a thermometer, a
condenser and a dropping funnel. The resuftant solution is cooled from O to +5°C. 5.4g of ethyl
chloroformate is added drop by drop and the reaction medium is agitated for 45 minutes at room
temperature and cooled to 0°C again. 13.7g of 1-cycloheptylruthyl-2-aminomethyl-pyrrolidine is
added drop by drop. The medium is agitated for 1 hour at roora temperature then left to stand. The 10
crystals formed are drained, washed with water and dried in an oven at 30°C.

Yield 22.3g {98%). M.P. 180°C.

The product is re-crystallised in 400ml of isopropanol.

14.3g (639%) of amide is collected, melting at 180°C.

EXAMPLE 43 15.
N-{ 1 -cyclopropylmethyi-3-pyrrolidinyl)-2-methoxy-5 -sulphamoyl-benzamide.

30g of 1-cyclopropyimethyl-3-amino-pyrrolidine and 300m| of water are placed in a litre flask
fitted with an agitator, a thermometer and a condenser. The mixture is cooled to about 10°C and 50g of
2-methoxy-5-sulphamoyl-benzoyl chloride is added in stages. The temperature of the resultant
suspension is raised to about 20°C then it is heated for 1 hour at 30°C. The solution obtained is filtered 20
with charcoal then made alkaline with 20% ammonia. A rubbery precipitate forms and crystallises
shortly afterwards. The crystals are filtered, washed with water and dried in an oven at 50°C. 66g of
product with a meliting point of 142°C is obtained.

The product is re-crystallised in 400mt of ethanol.

45g of N-{ 1-cyclopropylmethyl-3-pyrrolidinyl)-2-methoxy-5-sulphamoyl-benzamide is obtained: 25
melting point 150°C. Yield 64%.

EXAMPLE 44
N-( 1 -cyclohexylmethyl-3-pyrrolidinyij-2-methoxy-5-methylsulphony! benzamide.

36.4g of 1-cyclohexylmethyl-3-amino-pyrrolidine and 200mi of water are placed in a 500ml flask
fitted with an agitator and a thermometer. The solution is cooled to +5°C, then 47.4g of 2-methory-5- 30
methylsulphonyl benzoyl chloride is added in stages. The suspension is then agitated for 2 hours at
20°C followed by 1 hour at 30°C. The reaction medium is left to stand then strongly acidified with
30m! of hydrochloric acid (density 1.18). A light insoluble substance is filtered off and the base is
precipitated by making it alkaline with 60m! of soda lye. The base is initially oily, then crystallises. Thc
white crystals are filtered off, washed with water and dried in an oven at 50°C. 57.2g of preductis 55
obtained, with a melting point of 152°C.

The product is re-crystallised with filtration in a hot state in 600ml of methanol. Itis left to re-
crystallise overnight in a refrigerator. The crystals are filtered, washed with a iittle methanol and dried in
an oven at 60°C,

51g of N-(1-cyclohexylmethyl-3-pyrrolidinyl)-2-methoxy-5-methylsulphonyl-benzamide is 40
obtained, with a melting point of 1567°C. Yield 68%.

EXAMPLE 45
N-(1-cyclopropylmethyi-3-pyrrolidinyl)-2-methoxy-4-amino-5-methylsulpharoy! benzamide.
7.8g of 2-methoxy-4-amino-5-methylsulphamoy! benzoic acid, 70ml of acetone, 10mi of water
and 3g of triethylamine are placed in a 250m flask fitted with an agitator, a thermometer and a a5
dropping funnel. The solution is cooled to about 0°C and 4.3g of isobutyl chloroformate is added drop
by drop. It is agitated for 45 minutes at a temperature of from 0 to +5°C, after which 4.6g of 1-
cyclopropylmethyl-3-amino-pyrrolidine is added drop by drop. The medium is reacted for 2 hours at
room temperature and 70ml of water and 7mi of soda iye is added. The acetone is evaporated under
vacuum and the aqueous phase acidified with 10ri of hydrochloric acid (density 1.18). 50
The aqueous phase is made aikaline with 15mi of ammonia. A gum is precipitated. This is
decanted then washed by decantation 3 times with 30ml of water. The viscous residue is dissclved hot
in 90mi of isopropanol and 10mi of water. The solution is filtered hot then put in a refrigevatoi to
crystallise. The crystals are filtered, washed with water and dried in an oven at 50°C.
5.8g (5094) of product is obtained with a melting point of 177°C. 55

EXAMPLE 46
N-(1-cyclopropyimethyl-3-pyrrolidinyf}-2-methoxy-4-amino-5-ethyl-sulphonyl-benzamide.

64.8g of 2-methoxy-4-amino-5-ethylsulphonyl benzoic acid, 650mi of acetone and 25.2g of
triethylamine are placed in a litre flask iitted with an agitator, a thermometer and a dropping funnel. The
solids dissolve compietely then the triethylamine salt is precipitated rapidly. The reaction medium is A3
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cooled to 0°C and 35g of isobutyl chioroformate is poured in drop by drop. The medium is agitated for
45 miriutes between O and 5°C, after which 379 of 1-cyclopropylmethyl-3-aminopyrrolidine is added
drop by drop. The reaction is continued for 2 hours at room temperature, after which 500m| of water is
added and the acetone evaporatad under vacuum. An oil is decanted and is extracted with methyiene
chloride. The organic phase is dried over magnesium sulphate, filtared and evaporated to dryness under 5
vacuum. The residue is dissolved hot in 500ml of diethylcarbonate and the product is put in an ice
chamber to crystallise. The crystals are filtered, washed with a little ether and dried in an oven at 40°.

78g of product is obtained with a melting point of 71—72°C.

EXAMPLE 47
N-(1-cyclohexylmethyl-3-pyrrolidinyl)-2-methaxy-4-amino-5-ethyl-sulphonyl-benzamide. 10
7.8g of 2-methoxy-4-amino-5-ethylsulphonyl benzoic acid, 70m! of acetone, 10mi of water and
3g of triethylamine are placed ina 250ml flask fitted with an agitator, a thermometer and a dropping
funnel. The mixture is cooled to G°C and 4. 1g of isobutyl chioroformate is poured in drop by drop. Itis
agitated for 45 minutes at 0°C and 6g of 1-cyclohexylmethyl-3-amino-pyrrolidire is dripped in. The
reaction is continued for 2 hours at roont temperature, 80mi of water and 5ml of soda lye are added, 15
then the acetone is evaporated under vacuum. An oil is decanted; it is washed twice with 100ml of
water then dissolved hot in 50mi ethyl acetate. It is chilled in a refrigerator. The crystals are filtered off,
washed with a little ethyl acetate then dried in an oven at 50°C.

9.4g of benzamids is obtained with a melting point of 146°C (74%).

EXAMPLE 48 20
N-(1-cyclohexylmethyl-3-pyrrolidinyi)-2-methoxy-4-amino-5-ethylsulphinyl benzamide.

8.5g of 2-methoxy-4-acetamino-5-ethylsulphinyl benzoic acid, 70m! of acetone, 10ml of water
and 3g of triethylamine are placed in a 250ml flask fitted with an agitator, a thermometer and a
dropping funnel. The solution is cooled to about 0°C, after whcih 4.2g of isobutyl chloroformate is
poured in drop by drop. It is agitated for 45 minutes at 0°C then 6g of 1-cyclohexyl-methyl-3-amino- 25
pyrrolidine is dripped in. It is reacted for 2 hours at room temperature, 50 mi of water is added and the
acetone is evaporated under vacuum. 10ml of soda and 50m! of water are added to the aqueous
residue and it is heated to reflux for 5 hours then cooled. The suspension is extracted twice with 50ml of
methylene chloride, and the organic phase is dried over magnesium sulphate and filtered. The filtrats is
evaporated dry under vacuum, and the residue is dissolved in 70ml of hot ethyl acetate. The productis 30
re-crystallised by cooling and filtered. It is washed with a little ether and dried in an oven at 50°C.

8.2g of product is obtained, with 3 melting point of 143°C. This is re-crystallised a second time in
90ml of ethyl acetate. 6.8g of amide is collected, with a melting point of 146°C.

EXAMPLE 49
N-(1-cyclopropylmethyl-3-pyrrolidinyl)-2,4-dimethoxy-5-ethylsulphonyl benzamide. 35
8.29 of 2,4-dimethoxy-5-ethylsuiphonyl benzoic acid, 70ml of acetone, 10ml of water and 4.2ml
of triethylamine (density 0.726) are placed in a 250ml flask fitted with an agitator, a thermometer and a
dropping funnel. The solution obtained is cooled, then 4.2g of isobutyl chloroformate is poured in drop
by drop while the temperature is kept at about 0°C. The medium is reacted for 45 minutes at that
temperature, after which 4.6g of 1-cyclopropylmethyl-3-aminopyrrolidine is added drop by drop. Itis 40
agitated for 2 hours at normal temperature, then 50ml of water and 5ml of soda Ilye are added. The
acetone is evaparated under vacuum and the insoluble oil extracted 3 times with 50mi of methylene
chloride. The organic phase is washed twice with 50m| of water then dried over magnesium sulphate,
filtered and evaporated to dryness. The oily residue is dissolved hot in 80m! of butyl acetate. The
solution is filtered then put in a refrigerator to crystallise. The crystals are drained, washed with a little 45
ether and dried in an oven at 50°C.

8g (67%) of product is obrained, with 3 melting point of 106°C.

EXAMPLE 50
N-(1-cyclopropylmethyl-3-pyrrolidinylmethyl)-2,3-dimethoxy-5-sulzhamoyl benzamide.
6.6g of 2,3-dimethoxy-5-sulphamoyl! benzoic acid, 50ml of acetone, 10mi of water and 3.6mlof 50
triethylamine (sp. gr. 0.728) are placed in a 250mil flask fitted with an agitator, a thermometer and a
dropping funnel. The solution is cooled to 0—+5°C and 3.6g of isobutyl chioroformate is poured in drop
by drop. It is reacted for 30 minutes with the same temperature maintained, after which 4.8g of 1-
cyclopropylmethyl-3-aminomethyl-pyrrolidine is added drop by drop. The reaction medium is agitated
for 1 hour at room temperature, whereupon 50ml of water is added and the acetone evaporated under §5
vacuum. A further 50ml of water is added and the solution is made alkaline with 5ml of ammonia (sp.
gr. 0.91). An oil is precipitated. The suspension is extracted 3 times with 50m| of methylene chloride.
The organic phase is dried over magnesium sulphate, filtered, then evaporated under vacuum. The
residue is dissolved in boiling ethyl acetate. It crystallises hot. The crystals are cooled, filtered and dried
in an oven at 50°C. 60
2.7g (27%) of product is abtained, with a melting point of 146°C.
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EXAMPLE 51
N-(1 —cyc/ohexylmethy/—3-pyrro/idiny/)-2,3-dimez‘i7oxy—5—sulphamoy/ benzamide.

7.85g of 2,3-dimethoxy-5-sulphamoy! benzoic acid, 50ml of acetone, 10ml of water and 3g of
triethylamine are placed in a 250mi flask fitted with an agitator, a thermometer and a dropping funnal.
The mixture is cooled to 0° and 4.2g of isobutyl chloroformate is poured in drop by drop. The mixture is 5
agitated for 45 minutes at 0°C, after which 6g of 1-cyclohexylmethyl-3-amino-pyrrolidine is dripped in.
itis agitated for 2 hours at room temperature, then 80ml of water is added and the acetone evaporated
under vacuum. The product crystallises. It is filtered, washed with water then re-dissolved in 150ml of
water and 20m! of hydrochloric acid. The solution is filterad with charcoal and the filtrate made alkaline
with ammonia. An oil is precipitated and crystallises slowly. The crystals are drained, washed with water 10
and dried in an oven at 50°C.

6.8g (563%) of product is obtained, with a melting point of 167°C.

EXAMPLE 52
N-(1-cyclopropylmethyl-3 -pyrrolidinyi)-2-methoxy-5-ethyisulphon yl-benzamide.
7.3g of 2-methoxy-5-ethylsulphonyl benzoic acid, 70mi of acetone, 10mi of water and 4g of 15
triethylamine are placed in a 250ml flask fitted with an agitator, a thermometer and a dropping funnel.
The solution is cooled to about 0°C and 4.2g of isobutyl chloroformate is added drop by drop. The
reaction medium is then agitated for 45 minutes between 0 and +-5°C, after which 4.6g of 1-
cyclopropylmethyli-3-aminc-pyrrolidine (0.033 mole) is poured in drop by drop. The medium is reacted
for 2 hours. 20
50mi of water and 5ml of 40% soda lye are added, the acetong is evaporated under vacuum and
the resultant suspension is extracted twice with 50ml of methylene chloride. The organic phase is dried
over magnesium sulphate and filtered and the solvent is evaporated under vacuum. The residual oil is
dissolved in 80ml of isopropanol. It is acidified with 7ml of hydrochloric ethanol ~4.7N and lefi to stand

in a refrigerator. The crystals are filtered off and dried in an oven at 50°C. The hydrochicride obtained 25
meits at 170°C.

Yield 5.5g {46%).

EXAMPLE 53
N-(1-cyclopropylmethyl-3-pyrrofidinyl methyl)—2-methgxy_-5-sulphamoy/ benzamide.

5.8g of 2-methoxy-5-sulphamoyl benzoic acid, 50mi of acetone, 10ml of water and 3.6ml of 30
triethylamine (sp. gr. 0.726) are placed in a8 250ml flask fitted with an agitator, a thermometer and a
dropping funnel. The solution is cooled to about +1 0°C, then 3.6g of isobutyl chioraformate is added
drop by drop. The medium is reacted for 30 minutes at 0°C, after which 4.5g of 1-cyclopropylmethyl-3-
aminomethyl-pyrrolidine is poured in drop by drop. The medium is reacted for 1 hour at room

temperature, 50ml of water is added and the acetone is evaporated under vacuum. The reaction 35
medium is further diluted with 50ml of water and made alkaline with 10ml of ammonia (density 0.91).
The viscous product which is precipitated crystailises slowly. The solid is filtered off, washed with water
and re-crystallised in 50ml of ethanol.
3.8g (419%) of benzamide is obtained, melting at 177°C.
EXAMPLE 54 40

N-(1-cyclooctyl-2-pyrrolidiny! methyl)-2,4-dimethoxy-5-methyl-sulphonyl benzamide.

13g of 2,4-dimethoxy-5-methyl suiphony! benzoic acid, 150mt of acetone, 28mi of water and 7ml
of triethylamine (sp. gr. 0.726) are placed in a 250m| flask fitted with an agitator, a thermometer, a
condenser and a dropping funnel. The suspension is cooled to from 0 to +5°C, then 5.4g of ethyl
chloroformate i+ =.ed drop by drop. The mixture is agitated for 45 minutes at room temperature and 45
cooled to abou: 7 then 13.8: of 1-gcyciococtyl-2-aminomethyl-pyrrolidine is added drop by drop.
There is comple wubilisation ~"e reaction medium is agitated at room temperature then left to
stand. The solve ire evapore®  under vacuum and the residue is dissolved in 100mi of water and
20mi of hydrochi. :ic acid (sp. g¢ . 18). The organic phase is extracted 3 times with 50mi of methylene
chloride, dried over magnesium s:.iphate, filtered and evaporated to dryness under vacuum. The residue 50
is dissolved in 100ml of water. The solution is filtered in the presence of carbon black and the filtrate
made alkaline with 10mi of ammonia. A gum is precipitated. This is extracted 3 times with 50ml| of
methylene chloride, and the organic solution is washed twice with 50mi of water and dried over
magnesium sulphate. it is filtered, then the solvent is evaporated under vacuum and the residue re-
crystallised in 200m! of isopropanol. The crystals are filtered off, washed twice with a little iced 55
isopropanol and dried in an oven at 50°C.

Yield 14.2g (63%). The product melts at 1568—159°C.

EXAMPLE 55
N-(1-cyclopentyl-2-pyrrolidinyl methy/}-2,4-dimethoxy—5-methylsu/phony/ benzamide.

91g of 2,4-dimethoxy-5-methylsulphonyl benzoic acid, 400mi of acetone, 130ml of water and o
48.6ml of triethylamine are placed in a litre flask fitted with an agitator, a thermometer and a dropping
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funnel. 47.6g of isobutyl chloroformate is dripped into the solution obtained. at about 10°C. Itis

agitated for 40 minutes, then 58.8¢g of 1-cyclopentyl-2-aminomethyi-pyrrolidine is poured in drop by

drop at about 0°C. A precipitate appears after 30 minutes of agitation at room temperature. Itis

allowed to react then the precipitate is filtered off, washed with water and dried. 74g of a crude version

of the product is obtained, melting at 198°C. -5

The filtrate is evaporated to dryness under vacuum. The residue is dissolved in 200m! of water and
20ml of soda lye. The insoluble product is filtered off, washed with water and dried in an oven. This final
version weighs 47g.

The mixture of the first and second versions is dissolved in 1,300m| of water containing 40ml of
hydrochloric acid {sp. gr. 1.18). The solution is filtered in the presence of 5g of charcoal and the product 10
is re-precipitated by adding 45mi of soda lye. A gum is formed and crystallises slowly. The product is
filtered off, washed with water and dried in an oven at 60°C.

959 of amide is obtained.

The crystals are dissolved in 2,500mi of boiling acetonitrile. The solution is filtered and cooled in a
refrigerator. The precipitate is drained, washed with a little acetonitriie then with water and driedinan 15
oven at 50°C.

73g {51%) of product is obtained, with a melting point of 212°C.

The products of the invention are used in the form of capsules, tablets, pilis, in granulated form or
as an injectable solution; the preparation of these is known per se. Substances which are inert relative
to the compounds of the invention can be used, such as lactose, magnesium stearate, starch, talc, 20
cellulose, levilite, alkali metal lauryl-sulphates, saccharose and the vehicles commonly employed in
medicinal preparations.

The compounds may be administered in doses of 50—750mg per day taken in 1 or more stages.

The examples which foliow concern pharmaceutical preparations made in conventional manner

from the compounds of the invention. 25
EXAMPLE 56
Tablets
N-(1-cyclopropylmethyl-2-pyrrolidinylmethyl)
2,3-dimethoxy-5-sulphamoyl benzamide 100 mg
dried starch . 20myg 30
lactose 100 mg
methyicellulose 1500 cps 1.5 mg
levilite 10mg
magnesium stearate 4 mg
for 1 tablet. 35
EXAMPLE 57
Capsules

N-(1-cyclopropylmethyl-2-pyrrolidinyimethyi)
2-methoxy-4-amino-5-ethylsulphonyl benzamide 50 mg

microcrystalline cellulose 50 mg 40
methylcellulose 1500 cps 1 mg
mdgnesium stearate 5 mg
talc 2mg
for 1 capsule.
EXAMPLE 58 45
Injectable solution
N-(1-cyclopropylmethyi-2-pyrrolidinyimethyi)
2,3-dimethoxy-5-sulphamoyl benzamide 40 mg
N-hydrochloric acid 0.10mg
sodium chloride 14 mg 50
for 2 ml.
EXAMPLE 59
Injectable solution
N-(1-cyclopropylmethy!-2-pyrrolidinylmethyl)
2-methoxy-4-amino-5-ethylsulphony! benzamide 100 mg 55
N-hydrochloric acid 0.250 mg
sodium chloride 8 mg
for2 ml.

To prepare the tablets, the selected compound is mixed with the starch and lactose by the method
of successive dilutions; the mixture is granulated with methylcellulose. The levilite, magnesium stearate 60
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and talc are added to the granules before proceeding with compression.

It is possible to replace the methylceilulose with any other appropriate granulating agent, such as
ethylcellulose, polyvinytpyrrolidone or starch paste. The magnesium stearate may be replaced by stearic
acid.

When preparing injectable solutions, it is possible to dissolve the compound of the inventioninthe 5
following acids: hydrochloric or levulinic acid, gluconic acid, or glucoheptonic acid.

The solution is prepared under sterile conditions and made isotonic with an alkali metal chiloride
such as sodium chloride, then preservatives are added. it is also possible to prepare the same solution
without adding any preservatives: the ampoule is then filled under nitrogen and sterilised for £ hour at
100°C.

The pharmacodynamic tests on the compounds of the invention, and particularly a study of their
antiemetic power {antagonism o apomorphine administered subcutaneously to the dog is 5 to 20 times
greater than that of known compounds of the same series) have led us to think that they have strong

10

properties of acting on the central nervous system.

15 Their low toxicity and the absence of any undesirable side-effects such as catalepsy, which
normally accompany this type of product, make these compounds particularly important.

The acute toxicity of the compounds of the invention has been studied in the mouse. The lethal

doses 50 are set out in the following table:

LD, , IN THE MALE MOUSE — EXPRESSED IN mg/kg

Compound V. 1.P. S.C. Oral

1 60 — 64,5 372 — 403 930 2280

2 52,5 —-54,6 203,5 ~ 220 380 — 396 1260 — 1325
3 152 - 185 555

4 48 725

5 43 - 52,5 264 — 280 924 3600 — 3630
6 51 — 51,75 96 — 108 170 — 186

7 72 — 73,8 159,56 — 172 290 — 319 600 — 682
8 23,5 — 25,8 70 —-72,5 90 — 93 256

9 84 — 87,5 172,5 — 188,5 450 1020 — 1080
10 26,4 — 28.7 77.5 - 178 85 — 86 198 — 210
11 15,3 — 15,6 79,2 -81,6 180 — 184 300 — 320
12 55,9 — 56,4 132 — 133 407 — 420 510 — 546
13 40,8 — 41
14 31,2 - 32 82 — 87 128 — 138 259 — 270
15 28,8 — 28
16 61,6 - 562 175 — 180 430 — 444 400 — 414
17 96 — 105 159,5 — 162
18 26,4 - 27 103 — 106 120 -~ 126 599 — 626
19 62,5 — 68,2 253 —~ 280 703
20 64,5 - 70 221 590 — 614 514 —~ 516
21 41,8 — 45,6 147 — 1562
22 37 — 40,8 133 — 145,2 336 — 342 348 - 380
23 51,8 — 52,8 185 560 — 572

BNSDOCID: <GB 2013662A >



25

GB 2 013 662 A 25

10

15

20

25

30

40

45

Compound
Compound

Compound
Compound
Compound
Compound
Compound
Compound

N —

N-{1-cyclopropylmethyl-2-pyrrolidinylmethyl}-2,3-dimethoxy-5-sulphamoyl benzamide
N-{1-cyclopropyimethyi-2-pyrrolidinylmathyl)-2-methoxy 4-amino-5-ethylsulphonyl
benzamide

N-(1-cyclopropy!-2-pyrrolidinylmethyl)-2-methoxy-5-suiphamoyl benzamide
N-{1-cyclopentyl-2-pyrrolidinylmethyl)-2-methoxy-5-sulphamoy! benzamide ‘5
N-{1-cyclohexyl-2-pyrrolidinylmethyl)-2-methoxy-5-sulphamoyl benzamide
N-(1-cyclohexyl-2-pyrrolidinyimethyl)-2-methoxy-4-amino 5-ethylsulphonyl benzamide
N-(1-cyclohexyl-2-pyrrolidinylmethiyl)-2,3-dimethoxy-5-methylsulphamoy! benzamide
N-{1-cyclohexyl-2-pyrrolidinylmethyl)-2-methoxy-4-amino 5-chloro benzamide

woNID AW

{1-cyclohexyl-2-pyrrolidinylmethy!}-2-methoxy-5-methyisulphamoyl benzamide
{1-cyclohexyl-2-pyrrolidinylmethyl)-2-methoxy-4,5-azimido benzamide
(1-cyclohexyl-2-pyrrolidinytmethyl)2-propargyloxy-3,5-dichiorobenzamide
(1-{1’-adamantyl}-2-pyrrolidinylmethyl)-2-methoxy-5-methyisulphonyl benzamide
{1-(1"-adamantyl)-2-pyrrolidinylmethyi}-2-methoxy-5-sulphamoyl benzamide
{
{

Compound N-
Compound 10: N-
Compound 11: N-
Compound 12: N-
Compound 13: N-
Compound 14: N-
Compound 15: N-
Compound 16:
Compound 17:
Compound 18:

1-{1'-adamantyl})-2-pyrrolidinylmethyl)-2-methoxy-5-ethylsulphonyl benzamide
1-(1'-adamantyl}-2-pyrrolidinylmethyi}-2-methoxy-4,5-azimido benzamide
N-(1-cycloheptyl-2-pyrrolidinylmethyl)-2-methoxy-5-methylsulphonyl benzamide
N-{1-cyclohexylmethyl-3-pyrrolidinyl}-2-methoxy-5-methylsulphonyl benzamide
N-{1-cyclohexyl-2-pyrrolidinylmethyl)-2-methoxy-4-amino-5-methylsulphamoyl
benzamide
N-{1-cyclopropyimethyl-3-pyrrolidinyl)-2-methoxy-5-sulphamoyl benzamide
N-(1-cyclopentyl 2-pyrrolidinylmethyl)-2-methoxy-4-chioro-5-ethy!sulphonyl
benzamide
N-{1-cyclopentyt-2-pyrrolidinyimethyl)-2-methoxy-4-amino 5-ethylsuiphinyi
benzamide
N-(1-cyclohexylmethyl-2-pyrrolidinylmethyl)-2-methoxy-4-amino-5-ethyisulphonyl
benzamide
N-({1-(2'-norbornyl)-2 -pyrrolidinylmethyl}-2-methoxy-4-amino-5-ethylsulphonyl
benzamide

The antiemetic power relative to apomorphine has been measured on the dog by the method of
Chen and Ensor.

The compounds of the invention were administed subcutaneously 30 minutes before the
apomorphine, which was administed subcutaneously in a dose of 100ug/kg.

The following results were obtained:

Compound 19:
Compound 20:

Compound 21:
Compound 22:

Compound 23:

ED,, subcutaneously in the dog — expressed in ;g/kg.

COMPQUND 1 2 3 12 16 17 22

Effect of
89% at
10 g/kg

ED., 2.2 0.4 8 9.5 2 1.75

The compounds of the invention have virtually no cataleptic action.

The benzamides were administered subcutaneously to male rats. The criterion for the cataleptic
state was that the animal should be immobile for 30 seconds with its rear limbs apart, arranged
carefully on wooden cubes four cm high, thus putting the animal in an unaccustomed and
uncomfortable position. The cataleptic action was measured when the effect was at its maximum, i.e.
5—6 hours after the product had been administered.

it was found that a dose of 100 mg/kg compounds 2,5, 6,9, 10,13, 15, 18,19, 20,21 and 23
were completely free from any cataleptic action and that at a dose of 200 mg/kg compounds 1,7, 12
and 14 produced a cataleptic state in 10% of the animals.

CLAIMS
1. Substituted hetarocyciic benzamides of the general formula:

oty

DQ L
RSNy R RI
Ry b

in which R, is a cycloalkyl, cycioatkenyl, bicyloalky! or tricycloalkyl group; A is a single bond or a

BNSDOCID: <GB 2013662A >

10

15

20

25

30

40

45



26

GB 2 013 662 A

25

10

15

20

25

30

35

40

45

50

55

60

65

saturated or unsaturated hydrocarbon chain containing 1 to 3 carbon atoms; nis0, 1,2 or 3; R, isa
hydrogen atom, an alkyl group with 1 to 3 carbon atoms or an alkenyl or alkynyl group; and each of R,,
R,. R; and Ry, which are the same or different, is a hydrogen or halogen atom or an alkyl, alkoxy, amino,
acetamido, sulphamoyl, alkylsulphamoyl, dialkylsulphamoyl, alkylsulphonyl or alkvisulphinyl group, or
any two of them are bonded together to form an azimido group; with the following provisos (a} that
when R, is a cycloalkyl group, R; a hydrogen atom or an alkyl group, A a single bond and n equal to 0, at
least one of R, R,, R, and R, is an alkylsulphonyl or alkylsulphinyl group or two of them are bonded
together to form an azimido group: and (b) that when R, is a cycloalkyl group, R is a methyl group, A is
an alkylene group with one to three carbon atoms, nis 1 and ¢he amide chain is bonded at the 2-
position of the pyrrolidine, R, can be a halogen atom or a sulphamoyl, alkylsulphamoyi,
dialkylsulphamoyl or alkylsulphonyl group only when R,, R., R; are not all hydrogen atoms; and their
salts of addition with pharmacologically acceptable acids, their quaternary ammonium salts, and their
oxides, including laevoroiatory and dextrorotatory isomers of such compounds.
2. N-(1-cyclopropylmethyl-2-pyrrolidinylmethyl)-2,3-dimethoxy-5-sulphamoyl-benzamide.
3. N-{1-cyclopropyl-methyl-2-pyrrolidinylmethyl)-2-methoxy-4-amino-5-ethylsulphonyl-
benzamide. . .
4. N-(1-cyclopropyl-2-pyrrolidinyl-methyl)-2-methoxy-5-sulphamoyl-benzamide.
5. N-{1-cyclopentyl-2-pyrrolidinylmethyl)-2-methoxy-5-sulphamoyl-benzamide.
. N-{1-cyclohexyl-2-py:rolidinylmethyl}-2-methoxy-5-sulphamoyl-benzamide.
. N-{1-cyclohexyl-2-pyrrolidinylmethyl}-2-methoxy-4-amino-5-ethylsulhonyl-benzamide.
. N-(1-cyclohexyl-2-pyrrolidinylmethyl)-2,3-dimethoxy-5-methylsulphamoyi-benzamide.
. N-{1-cyclohexyl-2-pyrrolidinylmethyl)-2-methoxy-4-amino-5-chlorobenzamide.
0. N-{1-cyclohexyl-2-pyrrolidinylmethyl}-2-methoxy-5-methylsulphamoyl-benzamide.
1. N-(1-cyclohexyi-2-pyrrolidihylmethyl})-2-methoxy-4,5-azimido-benzamide. .
2. N-{1-cyclopropyl-2-pyrrolidinylmethyl)-2-methoxy-5-methylsulphinyl-benzamide.
13. N-(1-cyclopentyi-2-pyrrolidinyimethyl)-2-methoxy-4-amino-5-sulphamoyl-benzamide.
14. N-(1-cyclohexyl-2-pyrrolidinylmethyl)-2-methoxy-4-amino-5-methylsuiphamoyl-benzamide.
15. N-{1-cyclohexylmethyl-2-pyrrolidinylmethyl)-2-methoxy-4-amino-5-ethylsulphonyl-
benzamide.
16. N-({1-cyclohexyl-2-pyrrolidinylmethyl)-2-methoxy-4-amino-5-methylsulphinyl-benzamide.
17. N-{1-cyclopentyl-2-pyrrolidinylmethyl)-2-methoxy-4-amino-5-ethylsulphinyl-benzamide.
18. N-(1-cyclopentyi-2-pyrrolidinylmethyi)-2,4-dimethoxy-5-methylsulphonyl-benzamide.
19. N-(1-cyciopropylmethyl-2-pyrrolidinylmethyi)-2,4-dimethoxy-5-methylsulphonyl-benzamide.
20. N-{1-cyclopentyl-2-pyrrolidinylmethyl)-2,4-dimethoxy-5-ethylsulphonyl-benzamide.
2 1. N-(1-cyclopentyl-2-pyrrolidinyimethyl}-2 -methoxy-4-chloro-5-ethylsulphonyi-benzamide.
22. N-{1-cyclopropyt-2-pyrrolidinylmethyl})-2-methoxy-4-amino-5-dimethylsulphamoyl-
benzamide. .
2 3. N-(1-cyclopropylmethyl-2-pyrrolidinylmethyl)-2-methoxy- 3-isopropyi-5-sulphameyi-6-
methylbenzamide.
24. N-{1-cyclopentyl-2-pyrrolidinylmethyl)-2-methoxy- 3-isopropyl-5-sulphamoyl-6-
methylbenzamide.
25. N-{1-cyclohexylmethyl-2-pyrrolidinylmethyl)-2-methoxy- 3-isopropyl-5-sulphamoyl-6-
methylbenzamide.
26. N-(1-cycloheptyl-2-pyrrolidinylmethyl)-2-methoxy-5-methylsulphonyl-benzamide.
27. N-(1-norbornyl-2-pyrrolidinylmethyl)-2-methoxy-5-methysulphonyl-benzamide.
28. N-(1 —cycloheptylmethyI—Z-pyrroiidinylmethyl)—Z-methoxy-4-amino—5-methylsu|phamoyl-
benzamide.
29. N-[1-(2’ -norbornyl)-2-pyrrolidinylmethyl]-2-methoxy-4-amino-5-ethylsulphonyi-benzamide.
30. N-(1-cyclohexenylmethyl-2-pyrrolidinylmethyl)-2, 3-dimethoxy-5-sulphamoyl-benzamide.
31. N-{1 -cycloheptylmethyl-z-pyrrolidinylmethyl)-2-methoxy-4—amino-S—ethylsulphonyI-
benzamide. .
32. N-(1-cyclooctyl-2-pyrrolidinylmethyl)-2,4-dimethoxy-5-methylsulphonyl-benzamide.
33. N-(1-cyclooctyl-2-pyrrolidinylmethyl)-2, 3-dimethoxy-5-sulphamoyi-benzamide.
34. N-{1-cycloheptylmethyl-2-pyrrolidinylmethyl)-2, 3-dimethoxy-5-sulphamoyl-benzamide.
35. N-{1-norbornyl-2-pyrrolidinylmethyl)-2-methoxy-4-bromo-5-sulphamoyi-benzamide.
36. N-{1-cycloheptyl-2-pyrrolidinylmethyl)-2-methoxy-4-chloro-5-ethylsulphonyi-benzamide.
37. N-{1-cyclopropylmethyl- 3-pyrrolidinyl)-2-methoxy-5-sulphamoyl-benzamide.
38. N-(1-cyclohexylmethyl- 3-pyrrolidinyl)-2-methoxy-5-methylsulphonyl-benzamide.
39. N-(1-cyclopropylmethyl- 3-pyrrolidinyl}-2-methoxy-4-amino-5-methylsulphamoyl-benzamide.
40. N-(1-cyciopropylmethyl- 3-pyrrolidinyl)-2-methoxy-4-amino-5-ethylsulphonyl-benzamide.
41. N-{1-cyclohexylmethyl- 3-pyrrolidinyl)-2-methoxy-4-amino-5-ethylsulphonyl-benzamide.
42. N-{1-cyclohexylmethyl- 3-pyrrolidinyl)-2-methoxy-4-amino-5-ethylsulphinyl-benzamiae.
43. N-{1-cyclopropylmethyl- 3-pyrrolidinyl)-2,4-dimethoxy-5-ethylsulphonyl-benzamide.
44. N-(1-cyclopropylmethyl- 3-pyrrolidinyl}-2, 3-dimethoxy-5-sulphamoyl-benzamide.
45, N-(1-cyclohexylmethyl- 3-pyrrolidiny!)-2, 3-dimethoxy-5-sulphamoyl-benzamide.
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-{1-cyclohexylmethyl- 3-pyrrolidinyl) -2-methoxy-4-amino-5-chlorobenzamide.
-(1-cyclopropylmethyl- 3-pyrrolidinyl)-2-methoxy-4-bromo-5-methylsulphonyl-benzamide.
-(1-cyclopropylmethyl- 3-pyrrolidinyl)-2-methoxy-5-ethylsuiphcnyl-benzamide.
-{1-cyclopropylmethyi-3-pyrrolidinylmethyl-2-methoxy-5-sulphamoyl-benzamide.
-(1-cyclchexyl-2-pyrrolidinylmethyl)-2-propargyloxy- 3,5-dichlorobenzamide. 5
-{1-adamantyi-2-pyrrolidinylmethyl}-2-methoxy-5-sulphamoyl-benzamide.
. N-(1-adamantyl-2-pyrrolidinylmethyl)-2-methoxy-5-methyi-sulphonyl-benzamide.
3. N-{1-adamantyl-2-pyrrolidinylmethyl}-2-methoxy-4,6-azimidobenzamide.
54. N-{1.-adamantyl-2-pyrrolidinylmethyi}-2-methoxy-5-ethylsulphonyi-benzamide.
10 55. N-{1-cyclohexylmethyl-2-pyrrolidinyimethyl0-2, 3-dimethoxy-5-sulphamoyl-benzamide. 10
56. A method of preparing a compound of formula () in Claim 1, comprising reacting an acid of
formula (I1):

FNERN

.

e R{*N: JENe)]

N
N
N
N
N

(S0 I S N

N
N

o n
[

COOH
R5 /}\]:URS ()
R]]:\{I R3

R2

where Ry, R,, Ry, Rq, R, are as defined in Claim 1 or one of its reactive de:ivatives, with a primary amine
156 of the general formula (I11):

HZH—(CHZ)R—{:\;

. (1)
A
R,

where n, A, R, have the above meaning, or one of its reactive derivatives, with or without a condensing
agent present, or on an ion-exchange column.
57. A method of preparing a compound of formula {1) in Claim 1 comprising reacting a reactive

20 derivative of an acid of formula (1) with a primary amine of formula {[V): 20

HZN"(CHz)nﬂ (IV)
Hal Hal

where n (is 0. 1,2 or 3 and Hal represents a chlorine, bromine or iodine atom, to obtain a compound of
formuta (V):

CORH-(CHo )5
Ry yORg  Hal Hal V)

Ry R3
R2

256 where Ry, Ry, Ry, R and R are as defined in Claim 1 and Hal and n, are as defined above, and reacting 25
the latter with an amine of formula H,N—A-—R, where A and R, are as defined in Claim 1.
58. A method as ciaimed in Claim 58, as applied to the preparation of a compound as claimed in
any one of Claims 2 to 55.
59. A method as claimed in Claim 57, as applied to the preparation of a compound as claimed in
30 anyone ofClaims2 to 55. 30
60. A method of preparing a compound as claimed in Claim 1 substantially as hereinbefore
described in any one of Examples 1 to 55.
61. A compound as claimed in Claim 1 when prepared by a method as claimed in any one of
Ciaims 56 to 60.
35 62. The use as a medicine, characterised by therapeutic properties particularly in the psychiatric 35
field. of a compound as claimed in any one of Claims 1 to 65 and 61.
63. A pharmaceutical composition containing as active ingredient a compound as claimed in
Clairm 1 mixed with a pharmaceutically acceptable axcipient and possibly other active ingredients.
64. A composition as claimed in Claim 63 in which the said compound is a compound as claimed
40 inanyone of Claims2 to 55 and 61. 40
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65. A composition as claimed in Claim 63 substantiaily as hereinbefore described in any one of

Examples 56 to 59.
66. Substituted benzamides of the general formula:

COM-(CHol =)
0R

Rg o Hal Hal
Ry R3
R2
5 where R,, R,, R;, Ry, Rg and n are as defined in Claim 1 and Hal is as defined in Claim 57. ' 5

67. N-(2,5-Dichloropentyl)-2-methoxy-5-sulphamoylbenzamide.
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