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~lalkyl~mine$:; . process _for preparing them and pharma~eutical 
~ompositions containing them 

The present invention relates to new aromatic 
derivatives substituted with an amino group and with 
var~ous ester, amine or amide functions. 

· The present invention also relates to the use of 
5 the compounds according to the invention in compositions 

for therapeutic application, and more especially in 
pathological phenomena i~volving the neurokinin system. 

Endogenous ligands for neurokinin receptors have 
been described, such as substance P (SP), neurokinin A 

10 (NKA) (S.J. BAILEY et al., 1983, Substance P, P. Skrabanek 
ed., 16-17 Boole Press, Dublin) and neurokinin B (NKB) 
(S.P. WATSON, Life Sciences, 1983, 25, 797-808). 

Neurokinin receptors have been recognised on 
.numerous preparations, and are currently classified into 

15 three types: NK1 , NK2 and NK3 • Whereas most preparations 
studied hitherto possess several types of receptors, such 
as guinea pig ileum (NK11 NK2 and NK3 ), some of them 
appear to possess only one type, such as dog carotid 
artery ( NK1 ) , rabbit pulmonary artery bereft of 

20 endothelium (NK2 ) and rat portal vein (NK3 ) (D. REGOLI et 
al., Trends Pharmacol. Sci., 1988, 9, 290-295 and 
Pharmacology, 1989, 38, 1-15). 

A more precise characterisation of the different 
receptors is made possible by the recent synthesis of 

2 5 selective agonists • Thus, [ Sar9
, Met- ( 0 2 ) 

11
] SP, [ Nle10

] ~-io 
and (Me Phe7 ]NKB appear to exhibit a respective selec­
tivity for NK11 NK2 and NK3 receptors (see D. REGOLI, 1988 
and 1989 cited above). 

It has now been found that some aminated and 
30 variously substituted aromatic derivatives possess 

advantageous pharmacological properties as neurokinin A . 
receptor antagonists, and are useful, in particular, for 
the treatment of any neurokinin A-dependent pathology. 

The NK2 receptor and neurokinin A are, for example, 
35 involved in neurogenic inflammations of the respiratory 

tract (P.J. BARNES, Arch. Int. Pharmacodyn., 1990, 303, 
6 7-82 and G. F. JOOS et al. , Arch. Int. Pharmacodyn. , 
1990, 303, 132-146). 

~~~~~~~~~~-

To date, only peptide antagonists of NK2 receptors 
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have been described. A publication by C.A. MAGGI et al., 
Br. J. Pharmacol., 1990, 100, 588-592, describes peptides 
which are selective antagonists of NK2 receptors. 

European Patent Application 0, 34 7, 802 describes 
5 peptide derivatives which are neurokinin A antagonists 

and useful as immunosuppressants in the treatment of 
arthritis, asthma, inflammation pain, gastrointestinal­
hypermotility, Huntington's disease, psychoses, 
hypertension, migraines, urticaria, etc. 

10 European Patent Application 0,336,230 also 
describes peptide derivatives which are substance P and 
neurokinin A antagonists and useful for the treatment and 
prevention of asthma·. 

Thus, according to one of its aspects, the present 
15 invention relates to variously substituted aromatic amino 

compounds of formula: 

20 

25 

30 

35 

in which: 

Y represents - either a group Cy-N in which 
• Cy represents a phenyl, unsubstituted or 

substituted one or more times with one of the 
substituents selected from: 

hydrogen, a halogen atom, a hydroxyl, a C1-C4 

alkoxy, a C1-C4 alkyl, a trifluoromethyl, the said 
substituents being identical or different; a C3-C7 

cycloalkyl group; a pyriinidinyl group or a pyridyl 
group; 

x 
I 

- or a group Ar-(CH2 )x-C in which 
• Ar represents a phenyl, unsubstituted or 

substituted one or more t.unes with one of the 
substituents selected from: 
hydrogen, a halogen atom, 
alkoxy, a trifluoromethyl, a 
substituents being identical 
dyl group; a thienyl group; 

a hydroxyl, a C1-C4 

c1-c4 alkyl, the said 

or different; a pyri-
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• x is zero or one; 
• X r~pfesents a hydroxyl, a C1-C4 alkoxy; a 

hydroxyalkyl in which the alkyl is a c1~c3 group; 
a C1-C4 acyloxy; a phenacyloxy; a carboxyl; a C1-C4 
carbalkoxy; a cyano; an aminoalkylene in which the 
alkylene is a C1-C3 group; a group -N-(Xi) 2 in which 
the groups X1 independently represent hydrogen, a 
C1-C4 alkyl; a group -NH-C-Alk in which Alk repre-

11 
0 

sents a C1-C6 alkyl; 

a g:mop -Alk1-NH1-Alki in which Alk1 is a c1-c3 
alkylene 

and A1k' 1 is a c
1
-c

3 
alkyl~ a c

1
-c

4 
acyl ~ a group -s-~ in which 

X2 represents hydrogen or a C1-C4 alkyl group; 
or alternatively X forms a double bond with the 
carbon atom to which it is linked and with the 
adjacent carbon atom in the heterocycle; 

m is 2 or 3; 
Ar' represents 

substituted one 

a phenyl, 

or more times 
substituents selected from: 

unsubstituted 

with one of 

or 

the 

hydrogen, a halogen atom, preferably a chlorine 
or fluorine atom, a trifluoromethyl, a C1-C4 

alkoxy, a C1-C4 alkyl, the said substituents being 
identical or different; a thienyl; a benzothienyl; 
a naphthyl; an indolyl; an indolyl N-substituted 
with a C1-C3 alkyl; 

R represents hydrogen, a C1-C6 alkyl; 
T represAnts a qroup selected from 

0 
d -c- ·aRd 

w· 
n 

-C-NH-

W being an oxygen or sulphur atom, and 
z represents either hydrogen, or M or OM when T 

0 
II 

represents a -c- group, or M when T represents a 
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group -C~NH; M represents a Ci-C6 alkyl; a phenyl-
alkyl in which the alkyl is a Ci-C3 group, optionally 
substituted on the aromatic ring wit~ a halogen, a 
trifluoromethyl, a C1-C4 alkyl, a hydroxyl, a c1-c,. 
alkoxy; a pyridylalkyl in which the alkyl is a C1-C3 

group; a naphthylalkyl in which the alkyl is a C1-C3 

group, optionally substituted on the naphthyl ring-
10 system with a halogen, a trifluoromethyl, a C1-C4 

alkyl, a hydroxyl, a Ci-C4 alkoxy; a pyridylthioalkyl 
in which the alkyl is a C1-C3 group; a styryl; an 
optionally substituted mono-, di- or tricyclic 
aromatic or heteroaromatic group; 

15 or one of its salts with inorganic or organic acids. 
In the present description, the alkyl groups or 

alkoxy groups are linear or branched •. 
The salts of the compounds of formula (I) 

according to the present invention comprise both those 
20 with inorganic or organic acids which permit a suitable 

crystallisation or separation of the compounds of formula 
(I), such as picric acid or oxalic acid or an optically 
active acid, for example a mandelic or camphosulphonic 
acid, and those which form pharmaceutically acceptable 

25 salts such as the hydrochloride, hydrobromide, sulphate, 
hydrogen sulphate, dihydrogen phosphate, methanesul­
phonate, methyl sulphate, maleate, fumarate, 
2-naphthalenesulphonate, glycolate, gluconate, citrate or 

30 

isethionate. 

In particular, in the formula (I), Z represents a 
mono-·, di- or tricyclic aromatic or heteroaromatic group, 
capable of bearing one or more substituents, in which a 
carbon atom of the aromatic carbocycle or aromatic 
heterocycle is linked directly to the group T. 

35 More especially, the radical z can be a phenyl 
group, which can be unsubstituted or optionally contain 
one or more substituents. 

When z is -a phenyl group, the latter can 
preferably be mono- or disubstituted, in particular 2,4-
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disubstituted, but also, tor example, 2,3-, 4,5-, 3,4- or 
3,5-disubstituted; it can also be trisubstituted, in 
particular 2,4,6-trisubstituted, but also, for example, 
2,3,4~, 2,3,5-, 2,4,5- or 3,4,5-trisubstituted; tetra-

s substituted, for example 2, 3, 4, 5-tetrasubstituted; or 
pentasubstituted. The substituents of the phenyl group 
can be: F;, Cl; Br; I, CN; OH; NH2; NH-CO-NH2; N02; CONH2i 
CF3 ; C1-C10 and preferably C1-C4 alkyl, methyl or ethyl 
being preferred, as well as, for example, n-propyl, 

10 isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl or n-pentyl, hexyl or n-hexyl, heptyl or n-heptyl, 
octyl or n-octyl, nonyl or n-nonyl as well as decyl or 
n-decyl; alkenyl containing 2_to 10 and preferably 2-4 
carbon atoms, for example vinyl, ally!, 1-propenyl, 

15 isopropenyl, butenyl or 1-buten-1-, -2-, -3- or -4-yl, 
2-buten-1-yl, 2-buten-2-yl, pentenyl, hexenyl or decenyl; 
alkynyl containing 2 to 10 and preferably 2-4 carbon 
atoms, for example ethynyl, 1-propyn-l-yl, propargyl, 
butynyl or 2-butyn-1-.y-l, pentynyl, decynyl; cycloalkyl 

20 containing 3 to 8 and preferably 5 or 6 carbon atoms, 
cyclopentyl or cyclohexyl being preferred, as well as, 
for example, cyclopropyl, cyclobutyl, 1-, 2- or 3-methyl­
cyclopentyl, 1-, 2-, 3- or 4-methylcyclohexyl, cyclo­
heptyl or cyclooctyl, bicycloalkyl containing 4 to 11 and 

25 preferably 7 carbon atoms, exo- or endo-2-norbornyl being 
preferred, as well as, for example, 2-isobornyl or 
5-camphyl; hydroxyalkyl containing 1 to 5 and preferably 
1-2 carbon atoms, hydroxymethyl and 1- or 2-hydroxyethyl 
being preferred, as well as, for example, 1-hydroxy-1-

30 propyl, 2-hydroxy-l-propyl, 3-hydroxy-l-propyl, 
l-hydroxy-2-propyl, l-hydroxy-1-butyl, 1-hydroxy-1-
pentyl; alkoxy containing 1 to 10 and preferably 1-4 
carbon atoms, methoxy or ethoxy being preferred, as well 
as, for example, n-propoxy, isopropoxy, n-butoxy, iso-

35 butoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy, 
heptyloxy, octyloxy, nonyloxy or decyloxy; alkoxyalkyl 
containing 2 to 10 and preferably from 2 to 6 carbon 
atoms, for example alkoxymethyl or alkoxyethyl such as 
methoxymethyl or 1- or 2-methoxyethyl, 1- or 2-n-butoxy-
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ethyl, 1- or 2-n-octyloxyethyl; alkoxyalkoxyalkyl 

containing up to 10 and preferably from 4 to 7 carbon 

atoms, for example alkoxyalkoxymethyl; for example 

2-methoxyethoxymethyl, 2-ethoxyethoxymethyl or 

5 2-isopropoxyethoxymethyl, alkoxyalkoxyethyl, for example 

2-(2-methoxyethoxy)ethyl or 2-(2-ethoxyethoxy)ethyl; 

alkoxyalkoxy containing from 2 to 10 and preferably from 

3 to 6 carbon atoms, for example 2-methoxyethoxy, 

2-ethoxyethoxy or 2-n-butoxyethoxy; alkenyloxy containing 

10 2 to 10 and preferably 2 to 4 carbon atoms, allyloxy 

being preferred, as well as, for example, vinyloxy, 

propenyloxy, isopropenyloxy, butenyloxy such as 

1-buten-1-, -2-, -3- or -4-yloxy, 2-buten-1-yloxy, 
_2-buten-2-yloxy, pentenyloxy, hexenyloxy or decenyloxy; 

15 alkenyloxyalkyl with up to 10 and preferably 3-6 carbon 

atoms, for example allyloxymethyl; alkynyloxy containing 

from 2 to 10 and preferably from 2 to 4 carbon atoms, 
propargyloxy being preferred, as well as, for example, 

ethynyloxy, 1-propyn-1-yloxy, butynyloxy or 2-butyn-1-

20 yloxy, pentynyloxy or decynyloxy; alkynyloxyalkyl 

containing from 3 to 10 and preferably 3 to 6 carbon 

atoms, for example ethynyloxymethyl, propargyloxymethyl 

or 2-(2-butyn-1-yloxy)ethyl; cycloalkoxy containing 3 to 

8 and preferably 5 or 6 carbon atoms, cyclopentyloxy or 

25 cyclohexyloxy being preferred, as well as, for example, 

cyclopropyloxy, cyclobutyloxy, 1-, 2- or 3-methylcyclo­
pentyloxy, 1-, 2-, 3- or 4~methylcyclohexyloxy, cyclo­

heptyloxy or cyclooctyloxy; alkylthio containing from 1 
to 10 and preferably 1 to 4 carbon atoms, methylthio or 

30 ethylthio being preferred, as well as, for example, 

n-propylthio, isopropylthio, n-butylthio, isobutylthio, 

sec-butylthio, tert-butylthio, pentylthio, hexylthio, 

octyl thio, nonyl thio or decyl thio; alkyl thioalkyl 

containing from 2 to 10 and preferably 2 to 6 carbon 

35 atoms, for example methyl thiomethyl, 2-methyl thioethyl or 

2-n-butyl thioethyl; acylamino, namely alkanoylamino 

containing from 1 to 7 and preferably 1 to 4 carbon 

atoms, formylamino and acetylamino being preferred, as 
well as propionylamino, butyrylamino, isobutyrylamino, 

This Sheet Has Been Replaced 
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valerylaminoi caproylamino, heptanoylamino, as well as 

aroylamino or benzoylamino; acylaminoalkyl, preferably 

alkanoylaminoalkyl containing from 2 to a· and preferably 

3 to ·6 carbon atoms, such as formylamin~ethyl, acetyl-

5 aminoethyl, propionylaminoethyl, n-butyrylaminoethyl, 

formylaminopropyl, acetylaminopropyl, propionylamino­

propyl, formylaminobutyl, acetylaminobutyl, as well as 

propionylaminobutyl, butyrylaminobutyl; acyloxy 

containing from 1 to 6 and preferably 2 to · 4 carbon 

10 atoms, acetyloxy, propionyloxy or butyryloxy being 

preferred, as well as, for example, formyloxy, 

valeryloxy, caproyloxy; alkoxycarbonyl containing from 2 
to 5 and preferably 2 and 3 carbon atoms, methoxycarbonyl 

. and ethoxycarbonyl being preferred, as well as, for 

15 example, n-propoxycarbonyl, isopropoxycarbonyl, n-butoxy­

carbonyl, isobutoxycarbonyl, sec-butoxycarbonyl or tert­

butoxycarbonyl; cycloalkoxycarbonyl containing from 4 to 

8 and preferably 6 or 7 carbon atoms, cyclopentyloxy­

carbonyl, cyclohexyloxycarbonyl being preferred, as well 

20 as cyclopropyloxycarbonyl, cyclobutyloxycarbonyl or 

cycloheptyloxycarbonyl; alkylaminocarbonylamino 

containing from 2 to 4 carbon atoms, such as methylamino­

carbonylamino, ethylaminocarbonylamino, propylamino­

carbonylamino; dialkylaminocarbonylamino containing from 

25 3 to 7 and preferably 3 to 5 carbon atoms, preferably 

dimethylaminocarbonylamino, as well as di-n-propylamino­

carbonylamino, diisopropylaminocarbonylamino; pyrro­

lidinocarbonylamino; piperidinocarbonylamino; cycloalkyl­

aminocarbonylamino containing from 4 to B and preferably 

30 6 or 7 carbon atoms, cyclopentylaminocarbonylamino, 

cyclohexylaminocarbonylamino being preferred, as well as 

cyclopropylaminocarbonylamino, cyclobutylaminocarbonyl­

amino, cycloheptylaminocarbonylamino; alkylaminocarbonyl­

aminoalkyl containing from 3 to 9 and preferably 4 to 7 

35 carbon atoms, methylaminocarbonylaminoethyl, ethylamino­

carbonylaminoethyl, ethylaminocarbonylaminopropyl, ethyl­

aminocarbonylaminobutyl being preferred, as well as, for 

example, methylaminocarbonylaminomethyl, n-propylamino-

carbonylaminobutyl, n-butylaminocarbonylaminobutyl; 
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dialkylaminocarbonylaminoalkyl containing from 4 to 11 
carbon atoms, for example dimethylaminocarbonylamino­
:ethyl, diethylaminocarbonylaminoethyl, · diethylamino-
carbonylaminopropyl, diethyla.minocarb~nylaminobutyl, 

5 pyrrolidinocarbonylaminoethyl, piperidinocarbonylamino­
ethyl; cycloalkylaminocarbonylaminoalkyl containing from 
5 to 12 and preferably 8 to 11 carbon atoms, cyclopentyl­
aminocarbonylaminoethyl, cyclopentyla.minocarbonylamino­
propyl, cyclopentyla.minocarbonylaminobutyl, cyclohexyl-

10 aminocarbonyla.minoethyl, cyclohexyla.minocarbonyla.mino­
propyl and cyclohexylaminocarbonylaminobutyl being 
preferred, as well as, for example, cyclopropylamino­
carbonyla.minomethyl, cycloheptylaminocarbonylaminoethyl; 
-alkoxycarbonylaminoalkyl containing from 3 to 12 and 

15 preferably 4 to 9 carbon atoms, methoxycarbonylamino­
ethyl, ethoxycarbonyla.minoethyl, n-propoxycarbonyl-
aminoethyl, isopropoxycarbonyla.minoethyl, n-butoxy-
carbonylaminoethyl, isobutoxycarbonyla.minoethyl, sec­
butoxycarbonyla.minoethyl, tert-butoxycarbonylaminoethyl, 

20 ethoxycarbonylaminopropyl, n-butoxycarbonylaminopropyl, 
ethoxycarbonylaminobutyl, n-butoxycarbonylaminobutyl 
being preferred, as well as, for example, n-propoxy­
carbonyla.minopropyl, n-propoxycarbonylaminobutyl, iso­
propoxycarbonylaminobutyl; cycloalkoxycarbonylaminoalkyl 

25 containing from 5 to 12 and preferably 8 to 11 carbon 
atoms, cyclopentyloxycarbonylaminoethyl, cyclopentyloxy­
carbonylaminopropyl, cyclopentyloxycarbonylaminobutyl, 
cyclohexyloxycarbonylaminoethyl, cyclohexyloxycarbonyl-
aminopropyl, cyclohexyloxycarbonylaminobutyl being 

30 preferred, as well as, for example, cyclopropyloxy­
carbonylaminomethyl, cycloheptyloxycarbonylaminoethyl; 
carbamoylalkyl containing from 2 to 5 and preferably 2 
carbon atoms, preferably carbamoylmethyl, as well as car­
bamoylethyl, carbamoylpropyl, carbamoylbutyl; alkylamino-

35· carbonylalkyl containing from 3 to 9 and preferably 3 to 
6 carbon atoms, methylaminocarbonylethyl, ethylamino­
carbonylmethyl, n-propylaminocarbonylmethyl, isopropyl­
aminocarbonylmethyl, n-butylaminocarbonylmethyl, iso­
butylaminocarbonylmethyl, sec-butylaminocarbonylmethyl, 

~~~~~~~~~~-
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tert-butylaminocarbonylmethyl being preferred, as well 
as, for exaittple, ethylaminocarbonyiethyl, ethylamino­
carbonylpropyl, ethylaminocarbonylbutyl, ·n-propylamino­
carbonylbutyl, n-butylaminocarbonylbutyl; dialkylamino-

5 carbonylalkyl containing from 4 to 11 and preferably 4 to 
8 carbon atoms, dimethylaminocarbonylmethyl, diethyl­
aminocarbonylmethyl, di-n-propylaminocarbonylmethyl, 
pyrrolidinocarbonylmethyl,piperidinocarbonylmethylbeing 
preferred, as well as, for example, diethylaminocarbonyl-

10 ethyl, piperidinocarbonylethyl, diethylaminocarbonyl­
propyl, diethylaminocarbonylbutyl; cycloalkylamino­
carbonylalkyl containing from 5 to 12 and preferably 7 or 
8 carbon atoms, cyclopentylaminocarbonylmethyl and 
cyclohexylaminocarbonylmethyl being preferred, as well 

15 as, for example, cyclopropylaminocarbonylmethyl, 
cyclobutylaminocarbonylmethyl, cycloheptylaminocarbonyl­
methyl, cyclohexylaminocarbonylethyl, cyclohexylamino­
carbonylpropyl, cyclohexylaminocarbonylbutyl; alkylamino­
carbonylalkoxy containing from 3 to 10 and preferably 3 

20 to S carbon atoms, methylaminocarbonylmethoxy being 
preferred, as well as, for example, methylaminocarbonyl­
ethoxy, methylaminocarbonylpropoxy; dialkylaminocarbonyl­
alkoxy containing from 4 to 10 and preferably 4 to 7 
carbon atoms, such as dimethylaminocarbonylmethoxy, 

25 diethylaminocarbonylethoxy, ( 1-piperidyl) carbonylmethoxy; 
cycloalkylaminocarbonylalkoxy containing from 5 to 11 and 
preferably 7 or 8 carbon atoms, such as cyclopentylamino­
carbonylmethoxy, cyclohexylaminocarbonylmethoxy. 

The radical z can also represent a bicyclic 
30 aromatic group such as 1- or 2-naphthyl; 1-, 2-, 3-, 4-, 

5-, 6-, 7-indenyl; in which one or more bonds may be 
hydrogenated, it being possible for the said groups to be 
unsubstituted or optionally to contain one or more 
substituents such as alkyl, phenyl, cyano, hydroxyalkyl, 

35 hydroxyl, oxo, alkylcarbonylamino, alkoxycarbonyl and 
thioalkyl groups, in which groups the alkyls are C1-C4 
groups. 

The radical z can also be a pyridyl, thiadiazolyl, 
indolyl, indazolyl, imidazolyl, benzimidazolyl, quinolyl, 

This Sheet Has Been Replaced 
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benzotriazolyl, benzofuranyl, benzothienyl, benzothi­

azolyl, benzisothiazolyl, isoquinolyl, benzoxazolyl, 

benzisoxazolyl, benzoxazinyl, benzodioxinyl or pyridinyl, 

isoxazolyl, benzopyranyl, thiazolyl, thienyl, furyl, 
5 pyranyl, chromenyl, isobenzofuranyl, pyrrolyl, pyrazolyl, 

pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, 
phthalazinyl, quinazolinyl, acridinyl, isothiazolyl, 

isochroma~yl, chromanyl or carboxy aryl group, of 
which one or more double bonds may be hydrogenated, it 

10 being possible for the said groups to be unsubstituted or 

optionally to contain one or more substituents such as 
alkyl, phenyl, cyano, hydroxyalkyl, hydroxyl, 

alkylcarbonylamino;. ·alk()xycarbonyl and th~oalkyl groups, 
.in which groups the alkyls are C1-C4 groups. 

15 

20 

The group z is preferably a phenyl group optional-

ly disubstituted with a halogen, such as chlorine, or a 

thienyl 9roup1 the group T is preferably -C=O and the group 

R is preferably a methyl. 

A group of pref erred compounds of the invention is 

constituted by the compounds of formula {I) in which Ar', R, 

T, z and m are as hereinabove defined and Y is a group of 

formula: X 
I 

Ar - (CH2 ) x-C 

25 in which Ar and x are as hereinabove defined and X is a 

30 

hydroxyl, an acetoxy or a group of formula: 

-NH-C-Alk in which Alk represents , , 
0 

a c1 -c6 alkyl. 

'The group Ar' is preferably 
dichlorophenyl group. 

the 3,4-

A particularly preferred compound is N-methyl­

N- [ 4- ( 4-phenyl-4-acetylamino-piperidyl )-2- ( 3, 4-dichlo­

rophenyl }butyl] benzamide under the racemic form or 

·under the form of one of its enantiomers (+)or(-) as 

well as its salts with organic or mineral acids. 

·. 11111101ii1nr 
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According to another of its aspects, the present 

invention relates to a process for the preparation of the 

compounds of formula (I) and its salts, characterised in 

that 

- a) a free amine of formula: 

H R 
I I 

E-(CH2)m-C-CH2-NH 
I 
Ar' 

(II) 

in which m, Ar' and R are as defined above and E 

10 represents an 0-protecting group such as, for example; 

~etrahydro-2-pyranyloxy or a group 

Yf"\N v 
15· in which Y is definea as above, on the understanding that 

x 

20 

I 
when Y represents a group Ar- ( CH2 ) x-C 

in which X is a hydroxyl, this hydroxyl is protected; 

is treated 

- either with a functional derivative of an acid of 

formula: 
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(III) 

in which z iii as defined above, when a compound of 

formula (I) in which T is -co- is to be prepared, 

- or with an iso(thio)cyanate of formula: 

5 W=C=N-Z (III' ) 

in which w and z are as defined above, when a compound of 

formula (I) in which T is -C(W)-NH- is to be prepared, 

to form the compound of formula: 

H R 
I I 

E-(CH2)m-C-CH2-N-T-Z 
I 
Ar' 

(IV) 

10 - b) then, when E represents tetrahydropyranyloxy, the 

tetrahydropyranyl group is removed by the action of an 

acid, 

15 

20 

- c) the N-substituted alkanolamine thereby obtained, of 

formula: H R 
I I 

HO-(CH2) -C-CH2-N-T-Z m I 
Ar' 

is treated with methanesulphonyl chloride 

- d) the mesylate thereby obtained. of formula: 

H R 

(V) 

I I 
CH3S02-0-(CH2)•-C-CH2-N-T-Z (VI) 

' Ar' 

is reacted with a secondary amine of formula: 

(VII) 

in.which Y is as defined above; and 

e) after deprotection, where appropriate, of the 

hydroxyl represented by X, the product thereby obtained 

is optionally converted to one of its salts. 

· 25 As a functional derivative of the acid (III), the 

acid itself is used, suitably activated, for example, 

with cyclohexylcarbodiimide or with benzotriazolyl-N­

oxytris ( dimethylamino) phosphoniwn hexafluorophosphate 

(BOP), or alternatively with one ·of the functional 

30 derivatives which react with amines, for example an 

anhydride, a mixed anhydride, the acid chloride or an 
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in question iA3 carbonic acid, 

namely a chlorof ormate Cl-CO-OM, 

derivative. 
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is a group OM, the acid 

and the monochloride, 

is used as a functional 

When a compound of formula (IT) in which E 
represents a group 

10 is used as starting material, the process of the present 

invention may be represented and illustrated in detail by 
Scheme 1 below: 

15 

20 

25 

Cl-C-Z (Illa) 

8 
'------> 

W=C=N-Z (III I) 

-------> 

SCHEME 1 

(II I) 

,.--.... H R 
/ '\ I I 

Y N-(CH2)m-C-CH2-N-C-Z 
\_/ lr• 8 

r-'\. H R H 
, '\ I I I 

Y N-(CH2)m-C-CH2-N-C-N-Z 
\_/ 

I II 
Ar' W 

(I, T = CO) 

CI. T = C-NH) 
ti w 

In the formula (IIIa) above, the acid chloride is 
considered to be the reactive functional derivative of 

30 the acid (III). It is possible, however, to use another 

functional derivative, or to start from the free acid 

(III), carrying out a coupling of (II') with BOP 
(benzotriazolyl-N-oxytris(dimethylamino)phosphonium 

hexafluorophosphate) and then adding the acid (III) in 
3 5 the presence of an organic base such as, for example, 

triethylamine, in a solvent such as dichloromethane or 

dimethylformamide, at room temperature; the compounds (I) 
obtained are isolated and purified according to the usual 

liiii~f 
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methods such as, for exe1Iuple, chromatography or 
recrystallisatitin. 

It is also possible to react· (II') with an 

iso(thio)cyanate W=C=N-Z (III') in an anhydrous inert 

5 solvent such as, for example, benzene, overnight at room 

temperature, and then to treat the reaction mixture 

according to the usual methods to obtain the compounds 
(I ) . 

10 

15 

20 

25 

30 

35 

When a compound of formula (II) in which E 
represents a tetrahydropyranyloxy group is used as 

starting material, the process of the present invention 

may be represented and illustrated using Scheme 2. 

The reactions of the compound (II") with the 

reagents ( IIIa) and (III') proceed as described above for 

Scheme 1, it being possible for the acid chloride (IIIa) 

to be replaced by another functional derivative or by the 

free acid activated, for example, with BOP. 
The intermediate (IV') thereby obtained is 

deprotected by mild acid hydrolysis to yield the free 

hydroxyl compound (V). The deprotection by hydrolysis 

of the tetrahydropyranyloxy group may also be carried 

out directly on the compound (II"). Then, the 

hydroxylated compound (II 11 
' ) is obtained and it is 

directly reacted with the reagents (IIIa) and (III') as 

described in the following· scheme 2 to yield the 

compound ( v) • 

Starting from the compound ( V) , the mesylate 

(VI) is prepared, the latter being substituted by a 

secondary amine of formula (VII) to obtain finally the 

compounds (I) according to the invention. 

I 
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SCHEME 2 

H R 
I I 

HO-(CH ) -C-CH -NH 
. 2 m I 2 

Cl-CO-Z (IIIa) or 

W=C=N-Z (III') 

r ~ 
-(CH2) -C-CH -N-T-Z (IV') 

m I 2 
Ar' 

Cr II II r) 

mild hydrolysis (H+) 

H R 

HO-(CH ) -b-ca -k-T-Z 
2 m I 2 

Ar' 

{V) 

H R 
I I 

CH SO -0-(CH ) -C-CH -N-T-Z 
3 _2 2 m Ar' 2 

(VI) 

(VII) 

(I) 

Ar' 

(IIIa) or 

(III') 
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The products of formula (I) thereby obtained are 

isolated, in the form of a free base or salt, according 

to conventional techniques. 

When the compound of formula (I) is obtained in 

5 the form of a free base, salification is performed by 

treatment with the selected acid in an organic solvent. 

By treatment of the free base, dissolved, for example, in 

an alcohol such as isopropanol, with a solution of the 

selected acid in the same solvent, the corresponding salt 

10 is obtained, which salt is isolated according to conven­

tional techniques. Thus, the hydrochloride, hydrobromide, 

sulphate, hydrogen sulphate, dihydrogen phosphate, 

methanesulphonate, methyl sulphate, oxalate, maleate, 

fumarate or 2-naphthalenesulphonate, for example, is 

15 prepared. 

At the end of the reaction, the compounds of 

formula (I) may be isolated in the form of one of their 

salts, for example the hydrochloride or oxalate; in this 

case, if necessary, the free base may be prepared by 

20 neutralisation of the said salt with an inorganic or 

organic base such as sodium hydroxide or triethylamine, 

or with an alkali metal carbonate or bicarbonate such as 

sodium or potassium carbonate or bicarbonate. 

Resolution of the racemic mixtures and, where 

25 appropriate, mixtures of diastereoisomers (I) enables the 

enantiomers or diastereoisomers which form part of the 

invention to be isolated. 
The resolution can also be carried out on one 

of the compounds of formula (II") and (II"') of above 

30 scheme 2, the following reactions in that scheme 

provoking no racemisation. Advantageously, the 

resolution is effected on a compound of formula (II"') 

in which R is as hereinabove defined, preferably 

hydrogen. The separation is effected according to known 

35 methods by formation of a salt with an optically active 

acid, such as for example the (+) or (-) tartaric acid, 

by separation of the diastereoisomer salts and 

hydrolysis. A compound particularly appropriate for the 

resolution is the formula (II'") in which R is hydrogen 

and Ar' is the 2, 4- or preferably the 3, 4-

dichlorophenyl group. 
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The starting compounds of formula (II) are 

prepared from nitriles of formula 

H 
I 

E-(CH2)m-C-CN 
I 
Ar' 

(VIII) 

in which m, E and Ar' are as defined above, by reduction 

of the nitrile. 

For the preparation of the compounds of formula 

(II) in which R is hydrogen, the starting nitriles of 

10 ~ormula (VIII) are subjected to a hydrogenation in an 

alkanol such as ethanol, in the presence of a catalyst 

such as Raney nickel, and the free primary amine may be 
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isolated according to conventional methods. 
When it is desired to prepare the compounds of 

formula (II) in which R is a methyl group, the free 
amine~ obtained by hydrogenation of the nitrile (VIII) as . . 

described above, is treated with a chloroformate, for 
example with the chloroformate of formula Cl-CO-OR1 , where 
R1 is a C1-C6 alkyl, to obtain the carbamates of formula: 

H 
I 

E-(CH2)m-C-CH2-NH-C-OR1 
I t! 

Ar' a 

which are then reduced by known means such as the action 
of a reducing agent, for example a metal hydride such as 
sodium aluminium hydride or lithium aluminium hydride, or 

-with a boron hydride such as borane dimethyl sulphide. 
The reduction is carried out in a solvent such as ether, 
toluene or tetrahydrofuran, at a temperature between room 
temperature and 60°C. The amine thereby obtained, of 
formula: 

H R 
I I 

E-(CH2).-C-CH2-N-H 
I 

(II) 

Ar' 

is isolated according to the usual methods. 
It is also possible to treat the compound of 

formula: 

H R 
I I 

E-(CH2)m-C-CH2-N-T-Z (IV, R • H) 

Ar' 
in which m, E, Ar', T and z are as defined above, with an 
alkyl halide in the presence of a strong base such as, 
for example, a metal hydride, for example sodium hydride, 
in an inert solvent such as tetrahydrofuran heated to 
reflux, to prepare the compounds (IV) in which R is other 
than hydrogen. 

The nitriles of formula (VIII) are prepared from 
nitriles of formula: 

Ar'-CH2-CN 

which, by alkylation ~ith a compound of formula 
E-(CH2 ).-G 

(XI) 

(XII) 
in which m and E are as defined above and G is a halogen 
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atom, for example a bromine atom, or a protected hydroxyl 

group, give the desired compounds (VIII). 

Synthesis of the nitriles of formula (VIII) in 

which· E is a tetrahydropyranyloxy group _is carried out 

5 from a tetrahydropyranyloxy (THP-0-) derivative obtained 

by reaction between an alkanol of formula Br-(CH2 )m-OH, 

with m as defined above, and dihydropyran, to yield the 

compound 

10 

15 

20 

25 

3o 

36 

Br - (CHz).-0 -0 (XII, E = THP-0-, G =Br) 

which is then added, in the presence of an alkali metal 

hydride, to the acetonitrile derivative (XI) to prepare 

the intermediate 
H 

0- 0 CCH2)a - ~ - CN (VIII, E = THP-0-) 
Ar' 

Synthesis of the nitriles of formula (VIII) in 

which E represents a group 

Y./\­v 
where Y is as defined above, is performed according to 

known methods by the addition to chlorinated derivatives 

of formula: 

Y~-(CH2)a-Cl 
v 

of a nitrile derivative of formula: 

H 
' lf-c-CN 
I 
Ar' 

(XIII) 

(XIV) 

in the presence of sodium amide in a solvent such as 

toluene at temperatures of between 30 and 80°C. 

The chlorinated derivative (XIII) is prepared by 

the action of a chlorinating reagent such as thionyl 

chloride on the hydroxyl derivative of formula: 
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Yf\N 

v (XV) 

which is itself prepared from the amine of formula (VII) 

in which, if X = OH, the hydroxyl group is then 
optionally protected with an 0-protecting group, 

5 according to the usual methods, 

which amine is reacted with ethylene oxide if m = 

with a 3-halopropanol if m = 3. 

(VII) 

2, and 

The compounds according to the invention were 

10 _subjected to biochemical and pharmacological tests. 
The antagonist properties with respect to binding 

to NK2 receptors were demonstrated by tests carried out on 
rat duodenum membranes according to L. BERGSTOM et al., 
Mol. Pharmacol., 1987, 32, 764-771 .• 

15 Tests were also carried out on rabbit pulmonary 

artery bereft of endothelium, which possesses NK2 

receptors whose activation leads to a muscle contraction. 
The tests on different isolated organs were carried out 
according to o. REGOLI et al., Trends Pharmacol. Sci., 

20 1988, 9, 290-295 and Pharmacology, 1989, 38, 1-15. 

Tests on bronchospasm in guineapigs induced by an 
NK2 agonist were carried out according to H. KONZETT et 
al., Arch. Exp. Path. Pharm., 1940, ~, 71-4. 

The compounds according to the invention displace 
25 ( [2-125I]histidyl]neurokinin A from its receptor with a Ki 

of the order of 3 to 0.50 nM. 
The same compounds, in the tests carried out on 

rabbit pulmonary artery, showed a pAz of 10.4 to 9. 

The same compounds, in the tests carried out on 

30 bronchospasm in guineapigs, showed. an antagonist activity 
with respect to [Nle10 ]neurokinin A when administered i.v. 
at a dose of 200 µg/kg. 

In view of the antagonist properties with respect 
to neurokinin A with which the compounds according to the 

35 invention are endowed, they may be useful in any 
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neurokinin A-dependent pathology, and more especially in 
neurogenic inflammations of the respiratory tract, such 
as, for example, asthma or bronchoconstriction. 

The compounds of the present invention are of low 
toxicity; in particular, their acute toxicity is 
compatible with their use as a medicinal product. For 
such a use, an effective quantity of a compound of 
formula (I) or of one of its pharmaceutically acceptable 
salts is administered to mammals. 

10 The compounds of the present invention are 
generally administered in the form of dosage units. The 
said dosage units are preferably formulated in 
pharmaceutical compositions in which the active principle 
is mixed with a pharmaceutical excipient. 

15 Thus, according to another of its aspects, the 
present invention relates to pharmaceutical compositions 
containing as active principle a compound of formula (I) 
or one of its pharmaceutically acceptable salts. 

In the pharmaceu-c.ical compositions of the present 
20 invention for oral, sublingual, subcu_~aneous, intra­

muscular, intravenous, transdermal, local or rectal 
administration, the active ingredients may be adminis­
tered in single-dose administration forms, mixed with 
conventional pharmaceutical carriers, to animals and to 

25 human beings. Suitable single-dose administration forms 
comprise oral forms such as tablets, gelatin capsules, 
powders, 

taken by 

granules and solutions or suspensions to be 

mouth, forms for sublingual and buccal 
administration, forms for subcutaneous, intramuscular, 

· 30 intravenous, intranasal or intraocular administration, 
forms for rectal administration and forms for 
administration by inhalation or by application to the 
mucous membranes such as those of nose, throat or 
bronchi, for example using an aerosol containing the 

35 active principle in the form of a spray or a dry powder. 
In order to obtain the desired effect, the dose 

of active principle can vary between 0.25 and 1000 mg per 
day, and preferably between 2 and 250 mg. 

Each single dose can contain from 0.25 to 250 mg 
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of active principle, and preferably from 1 to 125 mg, in 

combination with a pharmaceutical carrier. This single 

dose may be administered 1 to 4 times a day. 

When a solid composition is prepared in the form 

5 of tablets, the active ingredient is mixed with a pharma­

ceutical vehicle such as gelatin, starch, lactose, mag­

nesium stearate, talc, gum arabic or the like. The tab­

lets may be coated with sucrose or other suitable 

substances, or alternatively treated in such a way that 

10 they have suEtained or delayed activity and continuously 

release a predetermined quantity of active principle. 

A preparation in the form of gelatin capsules is 

obtained by mixing the active ingredient with a diluent 

·and pouring the mixture obtained into soft or hard 

15 gelatin capsules. 

A preparation in the form of a syrup or elixir can 

contain the active ingredient together with a sweetener, 

preferably calorie-free, and methylparaben 

and propylparaben as antiseptic, as well as an agent 

20 imparting flavour and a suitable colouring. 

The water-dispersible powders or granules can 

contain the active ingredient mixed with dispersing 

agents or wetting agents or suspending agents such as 

polyvinylpyrrolidone, as well as with sweeteners or 

25 flavour correctors. 

30 

For rectal administration, suppositories which are 

prepared with binders melting at rectal temperature, for 

example ·cocoa butter or polyethylene glycols, are 

employed. 

For parenteral, intranasal or intraocular 

administration, aqueous suspensions, isotonic saline 

solutions or sterile and injectable solutions which 

contain pharmacologically compatible dispersing agents 

and/or wetting agents, for example propylene glycol or 

35 butylene glycol, are used. 

For administration by inhalation, an aerosol 

containing, for ex~ple, sorbitan trioleate or oleic 

acid, as well as trichlorofluoromethane, dichloro­

difluoromethane, dichlorotetrafluoroethane or any other 
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biologically compatible propellent gas; is used. 

The active principle may also be formulated in the 

form of microcapsules, where appropriate w~th one or more 

carriers or additives. 

05 The abovementioned compositions may also contain 

other active products such as, for example, brbncho­

dilators, antitussives or antihistaminics. 

The examples which follow illustrate the invention 

without, however, limiting it. 

10 In the examples which follow, the following 

15 

20 

25 

30 

abbreviations have been used. 

M.p.: instantaneous me.lting point expressed in 

degrees Celsius· 
Ac : Acetyl 

AcO : Acetoxy 
The NMR spectra were recorded at 200 Mffz in 

deuterated dimethyl sulphoxide. 

up : unresolved peaks 

s : singlet 

bs broad singlet 

t triplet 

Mult : multiplet. 

EXAMPLE 1 

N-[2-( 3,4-Dichlorophenyl)-4-(4-hydroxy-4-phenyl­

piperidyl)butyl]-2,4-dichlorobenzamide hydrochloride. 

Ar' ='QCl; 
Cl 

HO 

Y~N-=~N-; v \:TV 

a = 2 · R = H · • T·Z = -C~' Cl ' , ll 
. 0 -

• c . 
111ii1iii1ii1~r 

a) a-(Tetrahydro-2-pyranyloxyethyl)-3,4-dichloro-

35 benzeneacetonitrile. 

16.5 g of 80% sodium hydride in oil are suspended 

in 200 ml of dry tetrahydrofuran. A solution of 100 g of 

3,4-dichlorophenylacetonitrile in 500 ml of tetra­

hydrofuran is added dropwise at 20 °C in the course of 

30 minutes, and the reaction mixture is then stirred at 
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room temperature for 2 hours. The mixture is cooled to 

-20°C and a solution of 118 g of i-bromotetrahydro-2-

pyranyloxyethane in 100 ml of tetrahydrofuran is added, the 

mixture is allowed to return to room temperature and, 

5 after 2 hours, a solution of 50 g of ammonium chloride in 

3 litres of water is added. The mixture is extracted with 

1.5 litres of ether, and the organic phase is washed with 

·saturated 

settling 

sodium chloride solution, 

has taken place, dried 

10 concentrated under vacuum. 

separated 

over Mg504 

after 

and 

The residue is chromatographed on silica gel; 

eluent: dichloromethane, then 95:5 (v/v) dichloro­

methane/ethyl acetate. The fractions of pure product are 

.concentrated under vacuum to yield 118 g of an oil. 

15 b) P-(Tetrahydro-2-pyranyloxyethyl)-3,4-dichloro-

benzeneethanamine. 

118 g of the nitrile _obtained above are dissolved 

in 700 ml of absolute ethanol. 300 ml of concentrated 

ammonium solution are added and then, under a stream of 

20 nitrogen, Raney nickel (10% of the initial quantity of 

nitrile) is added. The mixture is then hydrogenated under 

a hydrogen atmosphere at room temperature and atmospheric 

pressure. 

16 litres of hydrogen are absorbed in the course 

25 of 4 hours. The catalyst is separated by filtration on 

Celite, the filtrate is concentrated under vacuum and the 

residue is taken up in saturated sodium chloride 

solution. After extraction with ether and drying over 

MgS04 , 112 g of an oil are obtained. 

30 c) N-[2-(3,4-Dichlorophenyl)-4-(tetrahydro-2-

pyranyloxy)butyl]-2,4-dichlorobenzamide. 

80 g of the amine obtained above are dissolved in 

800 ml of dichloromethane. The solution is cooled to 0°C 

and 38.4 ml of triethylamine and then 55 g of 

35 2,4-dichlorobenzoic acid chloride are added. The reaction 

mixture is then stirred at room temperature for one hour 

and thereafter washed with water. The organic phase is. 

separated after settling has taken place, dried over Mg504 

and concentrated under vacuum to yield 120 q of an oil. 

,· 



- 25 -

d) N-[2-(3,4-Dichlorophenyl)-4-hydroxybutyl]-2,4-

dichlorobenzamide. 

120 g of the product obtained above are dissolved 

in 1 litre of methanol in the presence of 12 g of para-

s toluenesulphonic acid. The reaction mixture is stirred 

for 18 hours at room temperature and then concentrated 

under vacuum. The residue is taken up in dichloromethane 

and washed with 10% sodium carbonate solution. The 

organic phase is separated after settling has taken place 

10 and dried over MgS04 to yield 106 g of an oil. 

e) N-[4-(Methanesulphonyloxy)-2-(3,4-dichloro­

phenyl)butyl]-2,4-dichlorobenzamide. 

106 g of the alcohol obtained above are dissolved 

.in 1 1 of dichloromethane, and 44 ml of triethylamine and 

15 24.2 ml of methanesulphonyl chloride are then added to 

the solution cooled to O ° C. The reaction mixture is 

stirred at 0°C for 45 minutes, washed 3 times with ice­

cold water, separated after settling has taken place, 

dried over MgS04 and concentrated under vacuum. 

20 The residue is recrystallised from isopropyl 

ether. 

m = 95 g 

M.p. 93°C 

f) Compound 1 

25 A mixture of 1 g of the product obtained above, 

0. 8 g of 4-hydroxy-4-phenylpiperidine and 1 ml of 

dimethylform.amide is heated to 60 •c for 2 hours. After 

cooling, it is diluted with ether and washed with dilute 

sodium hydroxide solution and then with water. After 

30 drying over MgS041 the solvents are evaporated off and the 

residue is chromatographed on 40 g of 

dichloromethane, then 90:10 (v/v) 

methanol. Concentration of the pure 

silica; elution: 

dichloromethane/ 

fractions yields 

0.9 g of the product, the hydrochloride of which is made 

35 in dichloromethane by adding ethereal hydrogen chloride 

to pH 1. The precipitate is separated by filtration and 

then solidified in ether. 

m = 0.95 g ' 

l1ii[i~f 
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8.75 (t, 1 H); 7.7-7 (up, 11 H); 5.4 (s, 1 H);- 3.6-2.6 
(up, 9 H); 2.6-1.6 (up, 6 H). 
EXAMPLE 2 

N-[2-(3, 4-Dichlorophenyl)-4-(4-hydroxy-4-phenyl-

piperidyl)butyl]acetamide hydrochloride. 

Ar' = ~Cl ; 
Cl 

• = 2 · R = H · T-Z = -C-CH3 , , . 
0 

HO 

=OS()-
.. 

10 N-[2-(3,4-Dichlorophenyl)-4-mesyloxybutyl]-
acetamide is prepared using the procedure described in 
Example 1 steps a), b), c), d) and e), replacing 
2,4-dichlorobenzoic acid chloride in step c) by acetyl 

chloride. 
15 Compound 2. 

A mixture of 6.5 g of the product prepared above, 

6.8 g of 4-hydroxy-4-phenylpiperidine and 10 ml of 
dimethylformamide is heated to 60°C. 

After one hour, the reaction mixture is poured 
20 into water and extracted with ethyl acetate. The organic 

phase is separated after settling has taken place, dried 

over Na2S04 , filtered and concentrated under vacuum. The 
residue is purified by chromatography on silica gel; 

eluent: 10:90 (v/v) methanol/dichloromethane. 

25 Concentration of the fractions of pure product yields a 

residue which is salif ied with ethereal hydrogen 
chloride, and 6 g of hydrochloride are collected. 

NMR 

7.95 (t, 1 H); 7.7-7.0 (up, 8 H); ..:J.6-2.6 (up, 9 H); 2.6-
30 1.3 (up, 9 H). 

EXAMPLE 3 

N-Ethyl-N-[2-(3, 4-dichlorophenyl)-4-(4-hydroxy-4-

phenylpiperidyl)butyl]-2-thiophenecarboxamide hydrochloride. 
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HO · 

= ~/- ;--.:::::..~~_j Ar' =~Cl 
Cl 

05 

s 
• = 2 R = ·CB2CH3 ; T·Z = -~-~ 

a) N-Ethyl-~-[(4-hydroxy-4-phenylpiperidyl)ethyl]-
10 3,4-dichlorobenzeneethanamine hydrochloride. 

A solution of 5. 5 q of Compound 2, obtained above, 

in 20 ml of tetrahydrofuran is added to a suspensio~ of 

0.96 g of lithium aluminium hydride in 10 ml of tetra­
hydrofuran, and the reaction mixture is heated to reflux 

15 for 2 hours. It is then cooled and hydrolysed with 4 ml 
of 4 N sodium hydroxide solution, the alumina is filtered 
off and rinsed with tetrahydrofuran and the filtrate is 

evaporated. After salification with ethereal hydrogen 

chloride solution, the hydrochloride is solidified in an 

20 isopropanol/isopropyl ether mixture; 4. 7 g are collected. 

25 

30 

35 

b) Compound 3 

2.75 ml of triethylamine and then 0.8 g of 
2-thenoyl chloride are added to a solution of 2.45 g of 

the product obtained above in dichloromethane at 0 ° C. 
Aft:er hydrolysis with 0 .1 N sodium hydroxide solution and 

extraction with dichloromethane, the product is purified 

by chromatography on silica H; eluent: 2 • 5: 9 7 • 5 ( v /v) 

methanol/dichloromethane. The pure product is salified 

with ethereal hydrogen chloride solution, and 1.0 g of 

hydrochloride is finally collected. 

NMR 

7.75-6.9 (up, 11 H); 5.35 (s, 1 H); 3.9-2.55 (up, 11 H); 
2.55-1.5 (up, 6 H); 0.95 (t, 3 H). 
EXAMPLE 4 

N-Ethyl-N-(2-( 3,4-dichlorophenyl)-4-(4-hydroxy-4-
phenylpiperidyl)butyl]-4-methoxybenzamide hydrochloride. 

Using the procedure of Example 3 step b), starting 

from the compound obtained in step a) and replacing 2-
thenoyl chloride by 4-methoxybenzoic acid chloride, Compound 
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M.p. 165°C. 

EXAMPLE 5 
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N-{4-[ 4-Hydroxy-4-( 2-pyridylmethyl)piperidyl]-2-

05 (3,4-dichlorophenyl)butyl}-2,4-dichlorobenzamide dihydro-

10 

15 

chloride. 

Ar'= -((1 

a) N-[2-(3,4-Dichlorophenyl)-4-(4,4-ethylenedioxy­

piperidyl)butyl]-2,4-dichlorobenzamide. 

A mixture of 12.1 g of the mesylate obtained in 

Example 1 e) and 8.6 g of 4,4-ethylenedioxypiperidine is 

20 heated to 100°C for 15 minutes. The mixture is cooled, 

taken up in dichloromethane and washed with water. The 

organic phase is separated after settling has taken 

place, dried over Na2S04 , filtered and concentrated under 

vacuum. The residue is chrom~tographed on silica gel; 

25 eluent: 2:98 (v/v) methanol/dichloromethane. 

30 

35 

Concentration of the pure fractions yields .12 • 15 g 

of expected product. 

b) N-[2-(3,4-Dichlorophenyl)-4-(4-oxopiperidyl)­

butyl]-2,4-dichlorobenzamide. 

The product obtained above is dissolved in 100 ml 

of acetone, and 100 ml of 6 N hydrochloric acid are then 

added. After 2 hours, 1 litre of water and 1 litre of 

ether are added and the aqueous phase is recoverad. The 

latter is then taken to p~ 10 by adding sodium hydroxide 

and thereafter extracted with one litre of ether. After 

drying and evaporation of the organic phase, 9 • 7 g of 

pure product are obtained. 
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A 2.15 M solution of 2-picolyllithium in tetra­

hydrofuran is added to a solution of 1 g.of the product 

obtained above in 5 ml of tetrahydrofuran at 25°C under 

05 nitrogen until the red coloration persists ·(see Synthesis 

page 43, 1974). After hydrolysis and extraction with 

10 

15 

20 

25 

30 

35 

ether, 

eluent: 

the residue is chromatographed on silica gel; 

15:85 (v/v) methanol/dichloromethane. After 

evaporation of the pure fractions and salif ication of the 

residue with ethereal hydrogen chloride solution, 400 mg 

of a white foam are obtained. 

NMR 

8.8-7.15 (up, 11 H); 5.3 (broad s, 1 H); 4-2.55 (up, 

11 H); 2.35-1.4 (up, 6 H). 
EXAMPLE 6 

N-[4-(4-Benzyl-4-hydroxypiperidyl)-2-(3,4-

dichlorophenyl)butyl]-N'-(l-naphthyl)urea hydrochloride. 

Ar' ~~Cl; r\ 
'! N- = v 

Cl 

• = 2 R = H T-Z = -C-NH 
d 
0 

a) N-[4-(Tetrahydro-2-pyranyloxy)-2-(3,4-

dichlorophenyl)butyl]-N'-(1-naphthyl)urea. r 

12 g of 2-(3,4-dichlorophenyl)-4-(tetrahydro-2-pyrany­

loxy)butanamine obtained according to example 1 b) in 

50 ml of toluene are added to a solution of 7.6 g of 1-

naphthyl isocyanate in 50 ml of toluene. After the 

reaction mixture has been stirred for 10 minutes, 50 ml 

of methanol are added and the mixture is concentrated 

under vacuum. 

b) N-[4-Hydroxy-2-(3,4-dichlorophenyl)butyl]­

N'-( 1-naphthyl)urea. 

2 g of p-toluenesulphonic · acid are added to a 

solution of the product obtained above, and the mixture 
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is heated to reflux for 10 min. The solution is washed 

with sodium bicarbonate and concentrated to dryness. 

After purification of the residue by chromatography on 

silica gel, eluting with ethyl acetate, 13. 1 g of a 

5 colourless oil are obtained. 

c) N-[2-(3,4-Dichlorophenyl)-4-mesyloxybutyl]-N'-(1-

naphthyl)urea. 

5. 37 ml of triethylamine and then 2. 77 ml of mesyl 

chloride are added at 0°C to a solution of 13.1 g of the 

10 product obtained above in 100 ml of dichloromethane. The 

solution is then washed with 3 times 100 ml of ice-cold 

water and the organic· phase is thereafter dried and 

evaporated. The residue is then recrystallised in 

_isopropanol and thereafter filtered and rinsed with 

15 isopropyl ether. 

m = 8 g 

M.p. 120°c 

d) Compound 6 

A mixture of 4 g of product obtained above, 4 g 

20 of 4-hydroxy-4-benzylpiperidine and 4 ml of dimethyl­

formamide is heated to 100°c for 20 minutes. The whole is 

then poured into water and extracted with dichloro­

methane. The residue is then purified by chromatography 

on silica gel, eluting with a 4 :96 (v/v) methanol/di-

25 chloromethane mixture. After salification with ethereal 

hydrogen chloride solution, 1.0 g of pure hydrochloride 

is collected. 

NMR 

8.7 (s, 1 H); 8.2-6.8 (up, 16 H); 3.5-2.5 (up, 11 H); 

30 2.3-1.3 (up, 6 H). 

The compound.s described in Tables 1, 2 and 3 

below were synthesised in the same manner as Examples 1 

to 6. These compounds are all hydrochlorides. 

I 
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TABLE 1 

nus SHEET H 
REPLAC~ BEEN 

~- HA, 
Ar-(CH2)x "-.;'M-(CH2)2-CH-CH2-~-g ~ Cl 

~ Cl . , HCl 

le No. Ar 

7 

-0 
8 i i{}c1 

I -
I 

9 . 

,-Q 
CF3 

10 

'0-

Jx 
1 

1 

0 

1 

~I 
Cl 

Cl 

NMR spectrum 

8.54 (t, 1 H); 7.7-7 (up, 11 H) . , 
4.8 (broads 1 H); 3.8-2.55 (up, 1 1 
H); 2.4-1.25 (up, 6 H). 

8.6 (t, 1 H); 7.8-7.2 (up, 10 H) 
1 4.9 (s, 1 H); 3.7-2.6 

I 2.2-1.4 (up, 6 H). 
(up, 11 H) 

8.55 (t, 1 H); 7.8-7.2 (up, 10 H) 
5.70 (s, 1 H); 3.6-2.6 (up, 9 H) 
2.6-1.6 (up, 6 H). 

8.7 (d, 2 H); 8.45 (t, 1 H); 7.8 

(d, 2 H); 7 .6-7 (up, 6 H); 5. 

. 
I 

• I 

. , . 
I 

5 

3 

(broads, 1 H); 4.0-2.3 (up, 11 H); 
2.3-0.6 (up, 6 H). 

i1iiiWlf 
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05 

10 

. Example No. , ~ NMR spectmm \J-
15 

11 ( ~ 8.4-8.8 (up, 3 H); ~\_j" 7.2-7.8 (up, 6 H); 6.8 (t, 1 H); 

20 
4.7 (d, 2 H); 2.6-3.8 (up, 11 H); 
2.2 (Mult., 2 H). 
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TABCB 3 

7.8-6.8 
4.0-2.5 

~ H). 
6.9-7.4 

Cl 

TfIIS SHEET HAS BEEN 
REPLACED 

, HCl 

NMR spectrum 

(up, 11 H); 4.75 (s, 1 H) 
(up, 14 H); 2.3-1.3 (up 

(up, 5 H); 3.9-4.9 (up 

1 H); 0.6-2.6 (up, 11 H). 

N-Methyl-N-[2-( 3,4-dichlorophenyl)-4-(4-hydroxy-
4-phenylpiperidyl)butyl]benzamide hydrochloride. 

Ar' =~Cl; 
Cl 

BO 
t"'N- = ~N- • v v-v' 

• = 2 ; R = -CH3 ; T-Z = -~~ 
· 8V 

a) Ethyl N-[2-(3,4-dichlorophenyl)-4-(tetrahydro-2-
pyranyloxy)butyl]carbamate. 

2 6 • 4 ml of ethyl chloroformate are added dropwise 
to a solution, cooled to -20°C, of 80 g of amine obtained 
in Example 1 b) and 39 ml of triethylamine in 800 ml of 
dichloromethane. After 30 minutes, the mixture is washed 
twice with water and then with a pH 2 buffer solution. 
The organic phase is separated after settling has taken 
place and dried over MgS04 , then concentrated under vacuum 
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to obtain 98 g of product in the form of an oil. 

b) N-Methyl-~-((tetrahydro-2-pyranyloxy)ethyl]-3,4-
dichlorobenzeneethanamine. 

20 g of aluminium hydride, 
200 ml of tetrahydrofuran, are introduced 
three-necked flask swept with nitrogen. 

98 g of the carbamate obtained above 
tetrahydrofuran is added at 20°C. 

suspended in 

into a 2-litre 

A solution of 

i.n 800 ml of 

The mixture is heated cautiously to reflux and 
10 the latter is maintained for 18 hours. 

The mixture is cooled to 0°C and hydrolysed with 
35 ml of water and then with a mixture of 17 ml · of 
concentrated sodium hydroxide solution and 150 ml. of 
.water. The inorganic matter is separated by filtration 

15 and the filtrate is then concentrated under vacuum to 
obtain 80.5 g of product in the form of an oil. 

c) N-Methyl-~-hydroxyethyl-3,4-dichlorobenzene­
ethanamine hydrochloride. 

2 0 ml of concentrated hydrochloric acid are added 
20 to 50 g of protected amino alcohol obtained above, dis­

solved in 500 ml of ethanol. After 2 hours 30 minutes, 
the mixture is concentrated under vacuum, the residue is 
dissolved in 200 ml of acetonitrile, and 350 ml of ether 
are then added slowly. The mixture is stirred for one 

25 hour, and the crystals are filtered off and rinsed with 
ether. 

m = 32.8 g 

M.p. 152 °C 

d) tert-Butyl N-methyl-N-(2-(3,4-dichlorophenyl)-4-
30 hydroxybutyl]carbamate. 

20 ml of triethylamine are added to 32. 8 g of 
hydrochloride of the above product, dissolved in 300 ml 

of dioxane and 30 ml of water. 27 g of Boc20 (di-tert­
butyl dicarbonate) are then added and the mixture is 

35 thereafter stirred at room temperature for 15 minutes. It 
is heated to 60°C for 30 minutes. After concentration to 
dryness, the residue is taken up with ether and the 
organic phase is washed with water, then with a pH 2 
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buffer solution and then again with water. It is dried 
over Mg504 and concentrated under vacuum to obtain 40 g of 
oil. 

e) tert-Butyl N-methyl-N-(2-(3,4-dichlorophenyl)-4-
5 methanesulphonyloxybutyl]carbamate. 

17 ml of triethylamine are added to 40 g of the 
alcohol obtained above, dissolved in 400 ml of dichloro­
methane. The mixture is cooled to 0°C and 9.3 ml of mesyl 
chloride are added dropwise. After 15 minutes, the 

10 mixture is washed twice with water, dried over Mg504 and 
concentrated to dryness to obtain 49 g of oil. 

f) tert-Butyl N-methyl-N-[2-(3,4-dichlorophenyl)-4-
(4-hydroxy-4-phenylpiperidyl)butyl]carbamate hydro-
chloride. 

15 A mixture of 20 g of the product obtained above 
and 18 g of 4-hydroxy-4-phenylpiperidine in 40 ml of 
dimethylformamide is heated to 70°C for 1 hour 30 
minutes. The solution is then poured into 300 ml of ice­
cold water and the precipitate is filtered off and rinsed 

20 with water. The solid is then taken up in ether and the 
organic phase is dried over MgS04 and evaporated. The 
crude product is purified by chromatography on silica 
gel, eluting with a gradient of methanol in· dichloro­
methane (up to 5%). 22 g of pure product are obtained. 

25 g) N-Methyl-p-[(4-hydroxy-4-phenylpiperidyl)ethyl]-
3,4-dichlorobenzenemethanamine dihydrochloride. 

100 ml of concentrated hydrochloric acid and 
20 ml of water are added to a solution of 22 g of the 
derivative obtained above in 100 ml of methanol. After 

30 one hour, the reaction mixture is concentrated under 
vacuum. A foam is obtained, which is ground in ether and 
then dried. 

m = 20. 7 g 
h) Compound 14 

35 0.51 ml of benzoyl chloride is added to a 
solution of 2 g of the product obtained above and 2 ml of 
triethylamine in 20 ml of dichloromethane at -78°C under 
nitrogen, and the mixture is left stirring for 10 minutes. 

iiHim'iililiiif 
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After hydrolysis with 0.1 N sodium hydroxide solution and 
extraction with dichloromethane, the product is purified 
by chromatography; eluent: 10: 90 (v'/v) methanol/ 
dichloromethane. 1.37 g of pure product are thereby 

5 recovered, the hydrochloride of which product is made by 
adding ethereal hydrogen chloride to pH 1. 1 • 4 0 g of 
hydrochloride are finally obtained in the form of a foam. 

NMR 

7.7-6~6 (up, 13 H); 5.35 (s, 1 H); 3.8-2.5 (up, 12 H}; 
10 2.5-1.5 (up, 6 H). 

EXAMPLE 15 

N-Methyl-N-[2-(3,4-dichlorophenyl)-4-(4-hydroxy­
· 4-phenylpiperidyl}butyl]-N'-benzylurea hydrochloride. 

Ar' ~ ~l ; 
Cl 

/\ OSOHO Y N- = r ~ N- • \_/ , 

• = 2 ; R = CH3 ; T-Z = -C-NH-CH2-0~ 
If 
0 -

15 0.60 ml of benzyl isocyanate is added to a 
solution of 2 g .of the product obtained according to 
Example 14 g) and 1.2 ml of triethylamine in 20 ml of 
dichloromethane at 0°C under nitrogen, and the mixture is 
left stirring for 1 hour. After washing with 0.1 N sodium 

20 hydroxide solution, the product is purified by chroma­
tography on silica gel; eluent: 6:94 (v/v) methanol/ 
dichloromethane. The product is th~n salified with 
ethereal hydrogen chloride solution, and 1.8 g of hydro­
chloride are obtained. 

25 NMR 

7.7-6.9 (up, 13 H); 6.75 (t,· 1 H); 5.4 (broads, 1 H); 
4.1 (up, 2H); 3.7-2.5 (up, 12 H); 2.5-1.4 (up, 6 H). 
EXAMPLE 16 

Ethyl N-methyl-N-[2-(3,4-dichlorophenyl)-4-(4-
30 hydroxy-4-phenylpiperidyl)butyl]carbamate hydrochloride. 
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Ar' 

• = 2 ·, R = -CH3 · T-Z = -C-OCH2CH3 
' . 8 
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0. 44 ml of ethyl chloroformate is added to a 

5 solution of 2 g of product obtained above according to 

Example 14 g) and 2 ml of triethylamine in 20 ml of 

dichloromethane at -78°C under nitrogen. After 5 minutes, 

the mixture is hydrolysed with 0 • 1 N sodium hydroxide 

solution and extracted with dichloromethane. The product 

10 is then purified by chromatography on silica gel; eluent: 

8:92 (v/v) methanol/dichloromethane. The pure fractions 

are concentrated under vacuum, and addition of etheral 

hydrogen chloride enables 1.1 g of hydrochloride to be 

obtained in the form of a white foam. 

15 NMR 

7.7-7.1 (up, aH); 5.45 (s, 1 H); 4.1-2.6 (up, 14 H); 2.6-

1.6 (up, 6 H); 1.1 (t, 3 H). 

The compounds described in Tables 4 and 5 were 

synthesised according to Examples 14 to 16. These 

20 compounds are hydrochlorides. 
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TABLE 4 THIS SHEET HAS BcHN 
REPLACED 

-------------------------------------------------------------------------
: ex. 

: no 
M : Rl : m ~ NMR spectrum or M.p., °C : 

·-------·--------------·-------·---·------------------------------------· . . . . . . 

17 H 2 

18 H : 2 

• 

19 H :. 2 

20 H 2 

21 4-Cl 2 

7,8-7.1 (~,8 H) ; 

3, 7-2.65 (~, 12 H) ; 

2.65-1.6 ~. 9 H). 

7,7-7.0 (~. 8 H) ; 

3. 7-2~55 (l.4>, 12 H) ; 

2 ~55-0 .5 (t4J, 13 H) . 

7, 8-7 . 1 6..p, 8 H) ; 

5 . 5 ( broad s, 1 H) ; 

3.9-2.65 (1.41,13 H) ; 

2.65-0.S (up,12 ff). 

7. 7-6~8 W. 13 H) ; 

5.35 (s. 1 H) ; 3,7-2,5 Cq>, 14 B);: 

2.5-1.5 ~. 6 H). 

7.8-6.9 (t4J,l2 H) ., 5,6 (s, 1 H) ;: 

3.9-2,6 (t4J,l2 H) ; 

2,6-1 0 6 (t4J,6 H). 



-0 
. 

22 .. H 

OS 

23 -0 H 

10 s 
24 D : 4-CH3 

15 25 ~ H 

0 

26 \) H .. 
20 

: 

H • 

' 27 N H a 25 

30 28 
/IN 
!~ H 

39 

: 3 

2 : 

: 2 

: 2 

2 

: 2 

2 : 
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148 

198-200 

7.9-7.0 Ct4J, 10 > ; 5.40 ~. 1 H) 

3.9-2.6 <l4J, 12 ff) 

2.6-1.6 (t4J,9 ff). 

.. , . 

7.9-6.5·cl4J,11 ff) ; 5~45 (s, 1 H);: 

3. 9-2. 6 (t4J, 12 H) . 
' 

2.6-1,6 (t4J, 6 H). 

7 .8-6~4 (l4J, 11 H) ; 5~3 (s, 1 H) .. , . 
3.9-2!6 (t4J, 12 H) . 

' 
2 .4-1. 6 (t4J, 6 H) • 

7 .6-7 .2 (l4J, 8 ff) ; 6.8 (s, 1 H) 

6.4 (s, 1 H) ; 6,05 (s, 1 H) ; 

5.4 (s, 1 ~) ; 3.7 '4>. 2 H) ; 

3.4-2.6 ( t.p,7 H) ; 3.0 (s, 3 H) ; 

2.4 {q>, 2 H); 2.1 (l4J,2 H); 

1. 1 ( t.p,2 H) • 

203 
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THIS SHEET HA.S BEEN 
.REPLACED 

180 (decomposition) 

-------------------------------------------------------------------------
TABLE 5 

, HCl 

20 ----------------~--------------------------------------------------------

25 

30 

: example n ° : M 

:------------:------~-----:---~-------------------------------------~---: 

31 

32 0-

7 .6~6.9 (~. 13 H) ; S .35 (broods, 1 H) ; 

5.1-4.6 (~,2 H) ; 31'7-2.5 (~. 12 H) ; 

2:5-1,5 (~.6 H). 

7.7-7,0 (~.11 H) ; 6.85 (d, J: 8 Hz, 1 H);: 

6.75 (d, J = 8 Hz, 1 H) ; 5.35 (s,. 1 H) 

3.8-21'6 (~, 12 :I) ; 2,4 {Lp, 2 H) ; 

2, 1 ( ~. 2 H) ; 1. 7 (~. 2 H) • 

-------------------------------------------------------------------------

·=·.· 
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EXAMPLE 33 

N-[2-( 3,4-Dichlorophenyl)-4-(4-hyd~oxy-4-phenyl-

piperidyl)butvll-N-methvl-2-thiophenecarboxamide hydro­
chloride. ;--"\ HO · 

Ar' =~Cl ; YVN- Q ~N- ;· 

Cl 

s 
• = 2 ; R Q CH3 ; -T-Z = -8~ 

a) N-[2-(3,4-Dichlorophenyl)-4-(tetrahydro-2-
pyranyloxy)butyl]-2-thiophenecarboxamide. 

A mixture of 4.77 g of amine obtained according 

to Example 1 b) and 1.7 g of triethylamine in 50 ml of 

15 dichloromethane is stirred at room temperature. 2.19 g of 

THIS SHEET HAS BEEN 
REPLACED 
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2-thenoyl chloride, dissolved in 20 ml of dichloro­

methane, are then added dropwise at room temperature, and 

the mixture is left at room temperature ·overnight. The 

sol vent is concentrated under vacuum, the residue is 

5 washed with water and the organic phase is extracted with 

ether-and washed with 5% sodium bicarbonate solution and 

then with saturated sodium chloride solution; it is 

separated after settling has taken place, dried over 

Na2S04 , filtered and concentrated under vacuum. The 

10 residue is chromatographed on silica gel; eluent: 98:2 

(v/v) methanol/dichloromethane. The pure fractions are 

collected and concentrated under vacuum. The residue is 

washed with 5% sodium hydroxide solution, extracted with 

-ether and dried. 4.6· g of colourless oil are obtained. 

15 b) N-(2-(3,4-Dichlorophenyl)-4-(tetrahydro-2-

pyranyloxy)butyl ]-N-methyl-2-thiophenec·arboxamide. 

A mixture of 3.4 g of the amide obtained above 

and 0.45 g of 55% sodium-hydride in 10 ml of tetrahydro­

furan is stirred at room temperature. The reaction 

20 mixture becomes clear and orange in colour. 1. 23 g of 

iodomethane in 10 ml of tetrahydrofuran are then added 

and the mixture is· then stirred for 1 hour at room 

temperature and heated to reflux for 1 hour. The tetra­

hydrofuran is concentrated, the residue is ~aken up in 

25 water and extracted with ether and the organic phase is 

washed once again with _water and with sodium chloride 

solution and concentrated under vacuum. 

m = 3.4 g 

c) N-[2-(3,4-Dichlorophenyl)-4-hydroxybutyl]-N-

30 methyl-2-thiophenecarboxamide. 

35 

3.5 q of the product obtained above are dissolved 

in 30 ml of methanol in the presence of 0.35 g'of resin 

(Amberlyst H-15, Aldrich, sulphonic acid resin, dry) and 

the mixture is heated to reflux for 1 hour 30 minutes. 

The mixture is filtered on Celite, the filtrate 

is concentrated under vacuum and the residue is washed 

with hexane and then taken up in ether/hexane mixture. 

2.6 q of white crystals are obtained. 

M.p. 107-109°C 

11if 1iii1iiUf 
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d) N-(2-(3,4-Dichlorophenyl)-4-methanesulphonyl­

oxybutyl]-N-methyl-2-thiophenecarboxamine. 
2 g of alcohol obtained above and 0. 65 g of 

triethylamine in 30 ml of dichloromethane are stirred at 
5 room temperature. A solution of 0.69 g of mesyl chloride 

in 10 ml of dichloromethane is then added dropwise. When 
the addition is complete, the mixture is heated to reflux 
for 30 minutes. The dichloromethane is evaporated off 
under vacuum, the residue is taken up with water and 

10 extracted with ethyl acetate, the organic phase is washed 
with 5% sodium bicarbonate solution and then with 
saturated sodium chloride solution and dried over Na2S04 

and the solvent is evaporated off .. 

15 

m = 1.2 g. 

e) Compound 33. 

A mixture of 1 g of the product obtained above, 
1 g of 4-hydroxy-4-phenylpiperidine and 2 ml of dimethyl­
formamide is heated to 60°C for 2 hours. After cooling, 
the mixture is diluted with ether and washed with water 

20 and then with dilute sodium hydroxide solution. It is 
dried over MgS04 and the solvents are then evaporated off. 
The residue is chromatographed on silica gel; eluent: 
dichloromethane to dichloromethane with the addition of 
2. 5% of methanol. 0. 7 g of product is obtained, the 

25 hydrochloride of which product is made; after dissolution 
in dichloromethane, ethereal hydrogen chloride is added 
to pH 1 and the mixture is then concentrated under 
vacuum. The hydrochloride is solidified in ether. 

30 

35 

m = O. 74 g 

NMR 

7.8-6.8 (up, 11 H); 5.3 (s, 1 H); 3.8-2.5 (up, 12 H); 
2.5-1.4 (up, 6 H) •. 

The compounds described in Table 6 were 
according to Example 33. These compounds 
hydrochlorides. 

prepared 
are all 

THIS SHEET HAS BE~N J 
REPLACED ~ 
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EXAMPLE 34 

N-Methyl-N-{2-(3,4-dichlorophenyl)-4-[4-hydrox.y-
4-( 4-hydroxyphenyl )piperidyl] butyl }~2-thiophene­
carboxamide hydrochloride. 

Ar' = "QCl; 
Cl 

s 
m = 2 T-Z = t(_) 

a) Preparation of the amine: 4-hydroxy-4-(4-hydrox.y­
phenyl)piperidine. 

Step 1 

4-(Benzylox.y)bromobenzene. 
32. 6 g of 4-bromophenol, 34. 2 g of benzyl bromide 

and 42 g of potassium carbonate in 150 ml of dimethyl­
formamide are stirred at 40°C for 2 hours. 

The solution is concentrated under vacuum, the 
residue i$ taken up in water and then extracted with 

15 ether and the organic phase is washed with water, 
separated after settling has taken place, dried over MgS04 

20 

and concentrated under vacuum. 
The residue is recrystallised in isopropanol. 
m = 30 g 

M.p. 61°C~ 

Step 2 

1-Benzyl-4-(4-benzyloxyphenyl)-4-hydroxy­
piperidine. 

14 g of the product prepared above are dissolved 
25 in 100 ml of tetrahydrofuran and added to 1. 2 g of 

magnesium recovered with 20 ml of tetrahydrofuran at 
60°C. When the addition is complete, the temperature is 
maintained at 60°C for 2 hours and the mixture is then 
cooled to -10°c. A solution of 10 g of 4-benzylpiperidone 

30 is then added dropwise and the mixture is allowed to 
return to room temperature. The mixture is poured into 
saturated ammonium chloride solution, the resulting 
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mixture is extracted with ether and the organic phase is 

washed with water, separated after settling has taken 

place, dried over MgS04 and concentrated under vacuum. The 

residue is chromatographed on silica gel; eluent: 

5 97. 5: 2. 5 (v/v) dichloromethane/methanol. Concentration of 

10 

the pure fractions yields 9 g of the expected product. 

M.p. = 104-107°C. 

Step 3 

4-Hydroxy-4-(4-hydroxyphenyl)piperidine. 

6 g of the product obta.ined above, dissolved in 

200 ml of ethanol, are hydrogenated at room temperature 

and atmospheric pressure in the presence of palladium on 

charcoal (10% Pd). When the theoretical volume of 

hydrogen is absorbed, the catalyst is filtered off, the 

15 filtrate is concentrated under vacuum, the residue is 

taken up with ether and the crystals are filtered off. 

m = 1.1 g 

M.p. 232-235°c. 

b) Compound 34 

20 _2.1 g of the product obtained above accordina to 

Example 33 d), 1 g of the amine obtained in above step 

3 and 1.1 g of triethylamine are dissolved in 
5 ml of dimethylformamide and heated to 80°C for 2 hours. 

The mixture is concentrated under vacuum, the residue is 

25 taken up in water and acidified to pH 3 with 6 N 

hydrochloric acid solution, the mixture is extracted with 

ethyl acetat~ and the organic phase is separated after 

settling has taken place, dried over MgS04 and 

concentrated under vacuum. 

30 The residue is taken up in acetone and solidified 

in ether. 

m = 0.7 g 

NMR 

9.3 (s, 1 H); 6.6-8 (up, 10 H); 5.2 (s, 1 H); 2.6-4 (up, 

35 12 H); 1.6-2.4 (up, 6 H). 
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TABLE 6 
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~------------------------------------------------------------------------

: Example : YI"\ 
v 

NMR spectrum 
No. 

·------------·--------------------·-------------------------------------· . . . . . 

35 

36 

37 

38 

: -05DHO : 7 0 8-6.8 Ctp, 10 H) ; 5.5 (s, 1 H) ; 

: Cl ~ ~ . - : 4. 0-2. 6 Ct_p, 12 H) ; 

: - : 2.6-1.5 ~. 6 H). 

HO . 

·fYf)-
CF3 

8-7 ( ~.10 H) ; 5~8 (s, 1 H) ; 

4-2. 7 (~. 12 H) ; 

2.7-1.7 ~-I 6 H). 

7 .85 (s, 1 H) ; 7. 75-7 1 2 (~. 7 H) ; 

HO : 7.05 (s, 1 H) ; 5.8 (s, 1 H) ; 

Cl N-: 3,8-2,6 ( ~.12 H) ; 

CF3 

0-0-

2.6-1.6 (~, 6 H). 

6.8-7 ,8 ( ~,6 H) 2,6-4 ~' 17 H); 

O ,8-2.2 ~' 12 H). 
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: 8.2 Cs~ 2 H) ; 6._1-7 .8 (t4:>, 11 H) ; : 

: 2-4 (~,18 H) • 

: 

Q--0- : 6. 7-7 .8 c..,, 10 B) ; 1.8-4 (..,, 10 B) 

OCH3 

: 7-8 (l4J, 10 H) ; 6.35 Cs~ 1 H) ; 

: 2-4,2 C~,16 H). 

! 

15 -------------------------------------------------------------------------



.. 
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EXAMPLE 42 

N-[4-(4-Benzyl-4-acetyloxypiperidyl)-2-(3,4-

dichlorophenyl)butyl]-2,4-dichlorobenzamide hydrochloride. 

05 Ar' = ~Cl ; o- = <)-ca:b- ; 
• .Cl 

m = 2 ; R = H ; T-Z = -C~Cl 
3~ 

10 Cl 

15 

20 

25 

0.12 g of acetyl chloride is added to 0.4 g of 

N-[4-(4-benzyl-4-hydroxypiperidyl)-2-(3,4-

dichlorophenyl)butyl]-2,4-dichlorobenzamide hydrochloride 

(Compound 7 obtained according to Example !),dissolved 

in 10 ml of dichloromethane in the presence of two 

equivalents of triethylamine. 

After 1 hour's stirring at room temperature, the 

mixture is washed with ·water and the organic phase is 

Sf!parated after settling has taken place, dried over MgS04 

and concentrated under vacuum. The residue is chromato­

graphed on silica gel; eluent: dichloromethane, then 95:5 

(v/v) dichloromethane/methanol. The fractions of pure 

product are concentrated under vacuum, ethereal hydrogen 

chloride is then added to pH 1 and the ether is concen­

trated under vacuum. 

The hydrochloride is solidified in ether. 

m = 0.26 g 

NMR 

8.5 (t, 1 H); 7.7-6.98 (up, 11 H); 3.6-2.6 (up, 11 H); 

2.4-1.8 (up, 9 H). 

30 The compounds described in Table 7 were prepared 

according to Examples 1 to 42. 
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46 H i~ 
15 0 

47 H -c~ 
11 
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TABLE 7 

, HCl 

Cl 

Cl 

NMR spectrum 

7.9-6.9 (up, 11 H); 
4.0-2.65 (up, 12 H}; 
2.65-1.8 (up, 9 H). 

7.7-6.9 (up, 10 H); 
3.8-2.5 (up, 12 H); 

2.5-2.1 (up, 6 H); 
2.0 (s, 3 H). 

7-7.9 (up, 11 H); 
2-4.1 (up, 18 H). 

7-7 .8 (up, 11 H); 
1.8-4 (up, 21 H). 

7-7.9 (up, 11 H); 
2-4.3 (up, 20 H); 
1.15 (t, 3 h). 

THIS SHEET HAS BEEN 
REPLACED 
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-------------------------------------------------------------------------
: ExamplG! Ar' 

No. 
: -R : Z1 : Z2 : NMR spectrum 

or M.p., °C 

·---------·-------------·-----·------·------·---------------------------· . . . . . . . 

48 

49 

50 

51 

: CH3 : H : H 

H : H H 

: 

: CH3 : H : H 
. . . 

186 

148-152 

144-146 

: 8.4 (d, J = 8 Hz, 1 H) ; 

H : OCH3 OCH3 : 8~0-7.7 ~' 4 H) ; 7.7-7._2: 

: ~. 8 H) ; 6-:6 (1.4J, 2 H) ; 

: 5.4 (s, 1 H) ; 4.1-2.8 

(1.4J, 9 H) ; 3.8 (s, 3 H)"; 

3.6 (s, 3 H) ; 2.5-2,2 

(1.4J,4H); 1.8 (1.4J,2H). 



51 

52 : CH3 : OCH3 : OCH3 : 140-145 
. (decomposition) . . 

05 

53 w : CH3 : H . H 118 . 

10 

54 : CH3 : H : H 7.7-6.7 ~' 15 H) ; 

: 5.4 (41,l H) ; 4.0-2.6 

: (qi, lSH) ; 2.4-1.6 Ct_p, 6H): 

15 -------------------------------------------------------------------------

• 

-. 
~ IS SHEET HAS BEE~ . 
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Table. 9 

,HCl 

-------------------------------------------------------------------------
Exanple: 

no 
I\ 

y N-

V 

NMR spectrum or 
M.p., °C 

:---------:-----------------------:-------------------------------------: 

55 : Cl : 7.8-6.9 Ctp, 12 H) ; 

: 3.9-2.7 (tp, 12 H) ; 

0 
I 

2~7-1.8 (tp,9 H). 

c = 0 
I 
CH3 

56 : F 200. 

HO 

57 O{)- 7 .8-6.8 (_p, 13 H) ; 4.6 ~' 1 H) . 
' 

: 3.8-1.8 (tp,20 H). 

CH2 
I 

OH 

nus sHEE'f l\AS se:e.r-.t 
REPLACED 



53 

58 0()- 7.8-6~9 ~, 13 H) ; 

: 3.8-2.6 (t.p,14 H); 

0 : 2:5-1.9 (t.p,6 H) ; 

05 ~H2-CH3 1.1 (t, J = 6 Hz, 3 H). 

59 . o-r;N- : 203 

10 0 
I 
c = 0 

~H3 

15 60 198 

0 
i 
c = 0 
I 
CHrCH3 

20 

61 0()- 140 

0 
I 

25 c = 0 

THIS SHEET HAS ·aF.P·: 

30 
RE}:'LA.CED 
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15 65 

20 66 

25 67 

oo-
CH2 
I 
,H 
CO-CH;3 

s LINH· 
HO 

Q-Hr\N· \_/ 
OCH3 

: H3CO f' N N-. -0- /"\ 
: - v 

OH 

o~-· \_/ 

54 

144 

188-190 

134 

114-116 

128-130 

THI~ SfiEET HAS 13 -:-;_ i 
REPLAcsn · · · ·. ,-
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Table 10 

: Example : X 
0 "j/\. 

: n : Ar-(CH2)x-C' 'N- : R : : : v 

Cl 

z 

THIS SHEET HAS BEEN 
ItEPLACED 

,HCl 

11.p., °C 

or~ 

·---------·----------------------·-----·-----------·--------------------· . . . . . . 

0 CH20,o- -~2{} 
: 7,7-6~8 (~~ 12 H); 

68 CH3 4, 7 ( s, 1 H) ; · 

3,6-2,4 ~. 16 H); 
OH Cl 2,2-1,4 ~. 6 H). 

Of)- -CH2i! 
7,7-6,8 (~1 22 H); 

69 CH3 : 3, 7-2,5 ("~. 14 H); 

: 2,6-2,0 (~,6 H) • 

CN . ;~· 

70 232 

OCOCH3 
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EXAMPLE 71 
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N-Methyl-N-[4-(4-phenyl-4-acetylaminopiperidyl)-

2-(3,4-dichlorophenyl)butyl]benzamide hydrochloride. 

A) Preparation of the amine: 

os 4-Acetamido-4-phenylpiperidine hydrochloride. 

a) 4-1Cetamido-4-phenyl-1-benzyl piperidine hydro­
chloride. 

· - 260 ml of 95% sulphuric acid is added dropwise to 

69 g of l-benzyl-4-hydroxy-4-phenylpiperidine suspended 

10 in 300 ml of acetonitrile while the temperature is main­

tained at between 25 and 30°C. The reaction mixture is 

then stirred at room temperature for 4 hours and there­

after successively poured into ice and neutralised with 

30% sodium hydroxide solution. 

15 The precipitate is separated by filtration, 

20 

25 

30 

35 

washed with water and then dried in acetone. 

m = 58 g 

M.p. 180.6-182°C 

b) 4-Acetamido-4-phenylpiperidine hydrochloride. 

Ether saturated with hydrochloric acid is added 

to 58 g of the product prepared above, dissolved in 

600 ml of methanol, to pH 1. The mixture is then 

hydrogenated at atmospheric pressure and room temperature 
.... 

in the presence of 6 g of palladium on charcoal (10% Pd). 

When the theoretical volume of hydrogen is absorbed, the 

catalyst is separated by filtration, the filtrate is 

concentrated under vacuum and the residue is recrystal-

lised in ethanol. 

m = 45 g 

M.p. 286.5-288°C 

B) Preparation of Compound 71 
a) N-[4-Methanesulphonyloxy-2-(3,4-dichlorophenyl)­

butyl]-N-methylbenzamide. 

This compound is prepared according to Example 1, 

step e). 

M.p. 100-102°C 

b) Compound 71 

1. 4 g of 4-acetamido-4-phenylpiperidine and 1. 4 g 

of the above mesylate are heated to 80°C in 3 ml of DMF 

for 2 hours. Ice is added and the mixture is extracted 

40 with dichloromethane. The organic phase is separated 
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after settling has taken place and washed successively 

with water and then with saturated NaCl solution and 

dried over MgS04 • It is concentrated under vacuum and the 

residue is· chromatographed on silica gel; eluent: 

05 dichloromethane/methanol (97:3, v/v). 

10 

15 

Concentration of the fractions of the pure 

product yields a residue which is taken up in methanol. 

The addition of ether saturated with hydrochloric acid 

yields the hydrochloride. 

m = 0.8 g 

NMR: 3H at 2 (s, CH3-C-); 18H between 2.10 and 
II 
0 

3.90 (up, N-CH3 , all the CH2 , CH-C6H5 ; 13H between 

7.00 and 7.80 (up, aromatic H); lH at 8.20 (s, 

NH-C-). 
II 
0 

EXAMPLE 72 

(-)-N-Methyl-N-[4-(4-phenyl-4-acetylamino­

piperidyl)-2-(3,4-dichlorophenyl)butyl]benzamide hydro-

20 chloride. 

Step 1 

a-(Tetrahydro-2-pyranyloxyethyl)-3,4-dichloro­

benzeneacetoriitrile. 

This compound is prepared according to Example 

25 1 a). 

Step 2 

p-(Tetrahydro-2-pyranyloxyethyl)-3,4-dichloro­

benzeneethanamine. 

This compound is prepared according to Example 

30 1 b). 

35 

Step 3 

p-Hydroxyethyl-3,4-dichlorobenzeneethanamine. 

81 q of the product obtained above according to 

step 2 are dissolved in 38 ml of methanol. 

80 ml of saturated ethereal hydrogen chloride 

solution are added while the temperature is maintained at 

between 20 and 25 °C. The mixture is stirred for 30 

minutes at room temperature and then concentrated to 
~-!/"" 
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dryness. The residue is dissolved in 250 ml of water and 
the solution is washed twice with ether, alkalinised with 
NaOH solution and extracted with dichloromethane. After 
drying over MgS04 , the organic phase is concentrated to 

05 dryness, the residue is taken up in 800 ml of isopropyl 
ether, some insoluble matter is separated by filtration 
through Celite and the filtrate is concentrated under 
vacuum to approximately 300 ml, seeded with crystals of 
amino alcohol and stirred overnight. 

10 

15 

20 

25 

30 

35 

The product is filtered off and rinsed with 
isopropyl ether and then with pentane. 30. 2 g of the 
expected product are obtained. 

M.p. 90-91°C 
Step 4 

(+)-p-Hydroxyethyl-3,4-dichlorobenzeneethanamine. 
A solution of 44.7 g of product obtained 

according to step 3 above in 300 ml of methanol is added 
to a boiling solution of 29 g of D-(-)-tartaric acid in 
800 ml of methanol. 

The mixture is allowed to return to room 
temperature and is stirred for 4 hours. It is filtered 
and the residue is rinsed with ethanol and then with 
ether. 34.1 g of tartrate are obtained. 

The product is recrystallised in 1.75 1 of 
methanol to obtain 26.6 g of tartrate. 

[ a ] ~s = -4 • 2 ( c = 1, H20) 

The tartrate is taken up in 120 ml of water. The 
mixture is alkalinised with NaOH solution and extracted 
twice with dichloromethane, and the organic phase is 
dried over MgS04 and concentrated to dryness. The residue 
is taken up in a little isopropyl ether, pentane is added 
and the mixture is filtered to obtain 15.4 g of product. 

M.p. 79-80°C 
(a]~5 = +9.4 (c = 1, MeOH) 
Step 5 

Ethyl N-[4-hydroxy-2-(3,4-dichlorophenyl)butyl]­
carbamate. 

15 g of product obtained according to step 4 
above are dissolved in 200 ml of dichloromethane. 9.9 ml 



- 59 -

of triethylamihe are added. 
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The mixture is cooled to 0°C, and a solution of 

6. 3 ml of ethyl chloroformate in 30 ml of dichloromethane 

is added dropwise at this temperature. After 15 minutes, 

05 the mixture is washed with.water, then with dilute HCl 

and then with saturated aqueous NaHC03 solution. After 

drying over MgS041 it is concentrated to dryness to obtain 

20 g of product in the form of an oil. 

Step 6 

10 (+)-N-Methyl-p-hydroxyethyl-3,4-dichloro-

benzeneethanamine hydrochloride. 

A solution of 20 g of product obtained according 

to step 5 above in 150 ml of anhydrous THF is added to 

.5.1 g of lithium aluminium hydride suspended in 60 ml of 

15 anhydrous THF. The mixture . is heated to reflux for 1 

hour. It is hydrolysed with 20 ml of water, the inorganic 

matter is filtered off and the filtrate is concentrated 

to dryness. The oil obtained is dissolved in 100 ml of 

acetone. Ether saturated with hydrochloric acid is added 

20 

25 

to pH 1, followed by ether until the mixture remains 

cloudy. The mixture is stirred for 1 hour and the 

crystals are filtered off and rinsed with a little 

acetone and then with a little ether to obtain 11 g of 

the expected product. 

M.p. 129°C 

[ a ] ~5 = +8 • 4 ( c = 1, MeOH) 

Step 7 

(-)-N-[4-Hydroxy-2-(3,4-dichlorophenyl)butyl]-N­

methylbenzamine. 

8. 4 ml of triethylamine are added to 8. 1 g of 

30 product obtained according to step 6 above, suspended in 

120 ml of dichloromethane. The mixture is cooled to 0°C 

and a solution of 3.4 ml of benzoyl chloride in 35 ml of 

dichloromethane is added dropwise. After 15 minutes, the 

mixture is washed with water, then with dilute HCl and 

35 then with aqueous NaHC03 solution. It is dried over MgS04 

and concentrated to dryness. A solid is 

is taken up in ether and filtered off. 

m = 9.0 g 

obtained, which 
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M.p. 129°C 

[ a ] ~5 = -19 ( c = 1, Me OH) 

Step 8 

(-)-N-[4-Methanesulphonyloxy-2-(3,4-dichloro-

05 phenyl)butyl]-N-methylbenzamide. 

4.8 ml of triethylamine are added to 10.5 g of 

product obtained according to step 7 above, dissolved in 

120 ml of dichloromethane. The mixture is cooled to 0°C 

and 2.7 ml of methanesulphonyl chloride are added 

10 dropwise. After 15 minutes, the mixture is washed twice 

with water and then with saturated aqueous NaCl solution. 

It is dried over MgS04 and concentrated to dryness to 

obtain a foam. 

[a]~5 = -2.3 (c = 1, CHC13 ). 

15 Step 9 

Compound 72 

20 

22. 7 g of 4-phenyl-4-acetylaminopiperidine hydro­

chloride are dissolved in 20 ml of water. 10 ml of 

concentrated sodium hydroxide solution are added. The 

mixture is extracted twice with dichloromethane and the 

organic phase is dried over MgS04 • The solution obtained 

is added to the product obtained in step 8. The mixture 

is concentrated to dryness, 30 ml of DMF are added and 

the mixture is heated to 70°C for 1 h 30 min. The 

solution is poured very slowly onto 30 ml of water + ice. 

25 The precipitate is filtered off, taken up several times 

in water and drained. It is purified by chromatography on 

silica; elution: pure dichloromethane, then dichloro­

methane with addition of methanol up to 10%. 

Hydrochloride: The base is dissolved in acetone. 

30 Ether saturated with hydrochloric acid is added to pH 1. 

The solution is poured into isopropyl ether, the mixture 

is filtered and the product is dried. 

m = 11 g 

[Q]~5 = -29.5 (c = 1, MeOH) 

35 NMR: 3 Hat 1.85 (s, CH3-C-); 18H between 2.0 and 
II 
0 

iiiiii1ii~f 
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3. 75 (up, N-CH;3 , all the CH2 , CH-C6H5 ); 13H between 

6.80 and 7.70 (up, aromatic H); lH at 8.10 (s, 

NH-C-). 
II 
0 

05 EXAMPLE 73 

10 

15 

20 

(+)-N-Methyl-N-[4-(4-phenyl-4-acetylamino­

piperidyl)-2-(3,4-dichlorophenyl)butyl]benzamide hydro­
chloride. 

The (+) enantiomer is prepared according to the 

same procedure as for the (-) enantiomer described in 

Example 72· above, replacing D-(-)-tartaric acid in step 

4 by L-(+)-tartaric acid. 

[a:]~5 = +30.6 (c = 1, MeOH) 

NMR: 3H at 1.85 (s, CH3-C-); 18H between 2.00 and 
II 
0 

3. 75 (up, N-CH3 , all the CH21 CH-C6H5 ); 13H between 

6.80 and 7.70 (up, aromatic H); lH at 8.10 (s, 
NH-C-). 

II 
0 

EXAMPLE 74 

(-)-N-[2-(2,4-Dichlorophenyl)-4-(4-hydroxy-4-

phenylpiperidyl)butyl]-N-methyl-2-thiophenecarboxam.ide 
hydrochloride. 

This compound is prepared using the procedure of 
25 Example 72 above. 

(a:J~5 = -51. 0 (c = 1 1 MeOH). 
EXAMPLE 75 

(+)-N-[2-( 2,4-Dichlorophenyl)-4-(4-hydroxy-4-

phenylpiperidyl)butyl]-N-methyl-2-thiophenecarboxamide 
30 hydrochloride. 

This compound is prepared using the procedure of 
Examples 72 and 73 above. 

(a: ]~5 = +52. 7 (c = 1, MeOH). 

The alcohols synthesised according to Example 

35 1 d) above or according to Example 42 c) are key 

intermediates for the preparation of the compounds (.I) • 

Table A below describes various alcohols which 

are useful for the preparation of compounds (I). 



OS 

10 

15 

20 

25 

30 

62 THIS SHEET HAS BEEN 
REPLACED .. 

TABLE A. Synthesis intermediates 

R 
I . 

HO-CH2-CH2- H-CH2-N-C-M 

~ , 
~ 

Cl 

-------------------------------------------------------------------------
: Product : M : R : 

No. 

·---------·-----------------·-----·-------------------------------------· . . . . . 

(a) -0 
' . Cff 3 

(b) p 
CH3 

s 
(c) 'O 
(d) 

CH3 

6.8-7 .8 (~. 8 H) ; 4.5 ~. 1 H) ; 

2,6-4 (4>, 8 ff); 1.3-2,l (~,2 H). 

6.8-7 .6 ~. 6 ff) ; 3-4.2 (q>, 5 ff) ; 

2.4 (s, 3 H) ; 1.4-2.2 (~, 8 H). 

: 6.8-7.8 (~,6 H) ; 4:-4 (t, 1 H) ; 
CH3 2,6-4 (~, 8 H) ; 1,4-1.9 (bs, 2 H). 

: CH3 1.3 (l4J,2 H) ; 2.6-5 (l4J,9 ff) 

8.2-6.2 (~,10 H) 

: 5-2.6 (l4J, 9 H) ; 

: 1.3 (l4J, 2 H). 

.. . 

-------------------------------------------------------------------------
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15 

CLAIMS 

1. A compound of formula: 

(I) 

in which: 

Y represents - either a group Cy-N in which 

• Cy represents a phenyl, unsubstituted or 

substituted one or more times with one of the 

substituents selected from: 

• 

• 

hydrogen, a halogen atom, a hydroxyl, a C1-C4 

alkoxy, a C1-C4 alkyl, a trifluoromethyl, the said 

substituents being identical or different; a C3-C7 

cycloalkyl group; a pyrimidinyl group or a 

pyridyl group; 

x 
I 

- or a group Ar- ( CH2 ) x-C in which 

Ar represents a phenyl, unsubstituted or 

substituted one or more times with one of the 

substituents selected from: 

hydrogen, a halogen atom, a ~ydroxyl, a C1-C4 

alkoxy a trifluoromethyl, a C1-C4 alkyl, the 

said substituents being identical or different; 

a pyridyl group; a thienyl group; 

x is zero or one; 

X represents a hydroxyl, a C1~C4 alkoxy; a 

hydroxyalkyl in which the alkyl is a C1-C3 group; 

a C1-C4 acyloxy; a phenacyloxy; a carboxyl; a C1-C4 

carbalkoxy; a cyano; an aminoalkylene in which 

the alkylene is a C1-C3 group; a group -N-(Xi) 2 in 

which the groups X1 independently represent hydro­

gen, a C1-C4 alkyl; a group -NH-C-Alk in which Alk 

repre~ents a C1-C8 alkyl; 

II 
0 

a group ~1-NH-c-Alki in which Alk.
1 

is a c1-c3 alkylene 

~ 
and A1k • is a c -c alkyl; a c -c acyl; a gi:oop -s-x2 in which 

1 1 3 1 4 
X2 represents hydrogen or a C1-C4 alkyl group; 

:\ \11\11\ \\\I\\ '"" \\1\1 \\ \II\ * C L " S * 
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or alternatively X forms a double bond with the 

carbon atom to which it is linked and with the 

adjacent carbon atom in the heterocycle; 

m is 2 or 3; 

Ar' represents 

substituted one 

a phenyl, unsubstituted 

or more times with one of 

substituents selected from: 

or 

the 

hydrogen, a halogen atom, preferably a chlorine 

or fluorine atom, a trifluoromethyl, a C1-C4 

alkoxy, a C1-C4 alkyl, the said substituents being 

identical 

thienyl; 

or different; 

a naphthyl; an 

a thienyl; a benzo­

indolyl; an indolyl 

N-substituted with a C1-C3 alkyl; 

R represents hydrogen, a C1 -C6 alkyl; 

T represents a group selected from 

0 
d 

-c-
and w 

-~-NH-

W being an oxygen or sulphur atom, and 

z represents either hydrogen, or M or OM when T 

0 
II 

represents a -c- group, or M when T represents a 

w 
II 

group -C-NH; M represents a C1-C6 alkyl; a phenyl-

alkyl in which the alkyl is a C1-C3 group, optionally 

substituted on the.aromatic ring with a halogen, a 

trifluoromethyl, a C1-C4 alkyl, a hydroxyl, a C1-C4 

alkoxy; a pyridyl alkyl in which the alkyl is a C1-C3 

group; a naphthylalkyl in which the alkyl is a C1-C3 

group, optionally substituted on the naphthyl ring­

system with a halogen, a trifluoromethyl, a C1-C4 

al]qrl, a hydroxyl, a C1-C4 alkoxy; a pyridylthioalkyl 

in which the alkyl is a C1-C3 group; a styryl; an 

optionally substituted mono-, di- or tricyclic 

35 aromatic or heteroaromatic group; 

or one of its salts with inorganic or organic acids. 

2. Compound according to Claim ~ in which Ar' is a 

3,4-dichlorophenyl group, or one of its salts with 

· I lllllll llllll lllll lllll II llll 
* C L M S * 
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inorganic or organic acids. 

3. Compound according to one of Claims 1 or 2, in 

which X is a hydroxyl, an acetyloxy or a group -NH-C-Alk 

Ii 
0 

in which Alk represents a C1 -C6 alkyl, or · one of its 

salts with inorganic or organic acids. 

4. Compound according to any one of claims 1 to 3, 

in which R ·is a methyl, or one of its inorganic or 

10 organic salts. 

5. Compound according to any one of claims 1 to 4, 

in which T is a -C=O group, or one of its inorganic or 

organic salts. 

6. Compound according to any one of claims 1 to 5, 

15 in which T is a -C=O group and z is a thienyl group, or 

one of its inorganic or organic salts. 

7. Compound according to any one of claims 1 to 5, 

in which T is a -C=O group and z is a phenyl group, 

optionally disubsti tuted with a halogen such as 

20 chlorine, or one of its inorganic or organic salts. 

8. Compound according to any one of claims 1 to 7, 

characterized in that it is the N-methyl-[4-(4-phenyl-

4-acetylamino-piperidyl)-2-(3,4-dichlorophenyl)butyl]­

benzamide under the racemic form or one of its salts 

25 with organic or mineral acid!;3 • 

9. (-)-N-methyl-[4-(4-phenyl-4-acetylamino-

piperidyl)-2-(3,4-dichlorophenyl)butyl]benzamide and 

its salts with organic or mineral acids. 

10. (+)-N-methyl-[4-(4-phenyl-4-acetylamino-

30 piperidyl)-2-(3,4-dichlorophenyl)butyl]benzamide and 

its salts with organic or mineral acids~ 

11111111111111111111111111 1111 
* C L M S * 
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11. Process for the preparation of compounds 

according to any one of claims 1 to 10, characterized 

in that 

-a) a free amine of formula: 

(II) 

in which m, Ar' and R are as defined above in claim 1 

and E represents an 0-protecting group such as, for 

15 example, tetrahydro-2-pyranyloxy or a group 

20 

in which Y is defined as above in claim 1, on the 

x 

25 understanding that when Y represents a group Ar-(CH2 )x-C 

where X is a hydroxyl, this hydroxyl is protected, or 

an amine of formula: 

111111111111111111111111111111 
* C L M S * 
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H R 
I I · 

HO-'CH ) -C-CH -NH (II"') 
I.: 2 m I 2 

Ar' 

05 in which m, Ar' and Rare as above defined~said amine of 
formula (II"') being .optionally under an optically pure 
form, is treated 

10 

- either with a functional derivative of an acid of 
formula 

ao-co-z (III) 

in which z is as defined above in claim 1, when a 
compound of formula {I) in which T is -co- is to be 

15 prepared, 

- or with an iso(thio)cyanate of formula: 

W=C=N-Z (III I) 

20 in which W and z are as defined above in claim 1, when a 
compound of formula (I) in which T is -C(W)-NH- is to be 
prepared, 

25 

30 

35 

to form the compound of formula: 

(IV) 

b) then, when E represents tetrahydropyranyloxy, the 
tetrahydropyranyl group is removed by the action of an 
acid, said deprotection being optionally carried out 
directly on the compound of formula (II) in order to 
yield a compound of formula (II"') which is then treated 
with one of the compounds of formula (III) or (III'); 

1111111) 11~ ID!l llllJ 111111 
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- c) the N-substituted alkanolamine thereby obtained, of 
formula: 

H R 
I I 

HO-(CH2)m-C-CH2-N-T-Z 
I 
Ar' 

(V) 

is treated with methanesulphonyl chloride 
- d) the mesylate thereby obtained, of formula: 

(VI) 

15 is reacted with a secondary amine of formula: 

yr'\.NH v 
(VII) 

20 in which Y is as defined above in claim 1~ and 
- e) after 

hydroxyl 

deprotection, where appropriate, of the 
represented by x, the product thereby obtained 

is optionally converted to one of its salts. 
12. Pharmaceutical composition containing as active 

25 principle a compound of formula {I) according to any one 
of claims 1 to 10. 

13. Pharmaceutical composition 
12, in the form of a dosage unit, 
principle is mixed with at least 

30 excipient. 

I lllllll llllll lllll lllll II llll 
* C L M S * 

35 

according to claim 

in which the active 

one pharmaceutical 
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ABSTRACT OF THE DISCLOSURE 

Arylalkylamines of formula: 

in which: 

- Y represents - either a group Cy-N in which: 

. Cy represents a phenyl, optionally substituted; or 

a C3 -C7 cycloalkyl; a pyrimidinyl or a pyridyl; 

x 

- or a group Ar-(CH2 )x-C in which 

• Ar represents a phenyl, optionally substituted; a 

pyridyl or a thienyl; 

• x is zero or one; 



. ; • X represents in particular a hydroxyl, a C1 -C4 

alkoxy; C1 -C4 acyloxy; a carboxyl; a ~1 -C4 
carbalkoxy; a cyano; a group -N-(X1 ) 2 in which the 

. groups X1 independently represent hydrogen, a C1 -C4 

alkyl; a group -S-X2 in which X2 represents 

hydrogen or a C1 -C4 alkyl group; a group -NH-C-Alk 

in which Alk is a C1 -C6 alkyl; or 

0 

alternatively X forms a double bond with the carbon 

atom to which it is linked and with the adjacent 

carbon atom in the heterocycle; 

- m is 2 or 3; 

- Ar' represents phenyl, optionally substituted; a 

thienyl; a benzothienyl; a naphthyl or an indolyl; 

- R represents hydrogen, a C1-C6 alkyl; 

- T represents a group selected from -CO- and -CW-NH-

W being an oxygen or sulphur atom, and 

- z represents either hydrogen, or M or OM when T 

represents a -co- group, or M when T represents a 

group -CW-NH; M represents a C1 -C6 alkyl; a 

phenylalkyl, a pyridylalkyl; a naphthylalkyl; a 

pyridylthioalkyl; a styryl; an optionally substituted 

mono-, di- or tricyclic aromatic or heteroaromatic 

group; 

or one of its salts with inorganic or organic acids. 

Application: neurokinin receptor antagonists. 

THIS S°ffEETHAS BEEN 
REPLACED 
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ARYLALKYLAMINES, PROCESS FOR PREPARING THEM 
AND PHARMACEUTICAL COMPOSITIONS CONTAINING .___ 

THEM 
The present invention relates to new aromatic 

derivatives substituted with an amino qroup and with 
v.arious ester, amine or amide functions • 

· The present invention also relates to the use of 
the compounds accordinq to.the invention in compositions 
for therapeutic use, and more especially in 
patholoqical phenomena involvinq the neurokinin system. 

Endoqenous ligands for neurokinin receptors have 
been described, such as substance P (SP), neurokinin A 
(Nll) (S.J. BAILEY et al., 1983, Substance P, P. Skrabanek 
ed., 16-17 Boole Press, Dublin) and neurokinin B (NICB) 
(S.P. WATSON, Life Sciences, 1983, 25, 797-808). 

Neurokinin receptors have been recognised on 
numerous preparations, and are currently classified into 
three types: NK1 , NICz and NIC3 • Whereas most preparations 
studied hitherto possess several types of receptors, such 
as guin~a pig ileum (NK1 , NIC2 and NK3 ), some of them 
appear to possess only one type, such as doq carotid 
artery (NIC1 ), rabbit pulmonary artery bereft of 
endothelium (Nitz) and rat portal vein (B3 ) (D. REGOLI et 
al., Trends Pharmacol. Sci., 1988, j, 290-295 and 

-Pharmacology, 1989, 38, 1-15). 
A more .precise characterisation of the different 

receptors is made possible by the recent synthesis of 
selective aqonists. Thus, [Sar', Met-( 02 ) 11 ] SP, [Nle101~-10 
and [Me Phe7 ]BB appear to exhibit a respective selec­
tivity for NK11 B 2 and ~ receptors (see D. REGOLI, 1988 
~ 1989 cited above). 

It has now been found that some aminated and 
variously substituted aromatic derivatives possess 

•; 

..... : advantageous phaxmacological properties as neurokinin A ·· .... 
receptor antaqonists, and are useful, in particular, for. . .·/1'.,·:<:: . . .. . . : -~ .')..~.r~~~ ... · -"":~: 
the treatment of any neurokinin A-dependent pathology. · ·~-~;.,:~~~:::~~~:,: · 

.~) .. ~ . v. .. ~-~-~:: 
The NIC2 receptor and neurokinin A are, for example,.> .,., 

involved in neurogenic inflammations of the respiratory· 
tract (P.J. BARNES, Arch. Int. Pharmacodyn., 1990, .30l_~}· 
67-82 and G.F. JOOS et al., Arch. Int. Pharmacodyn._( 
1990, ~. 132-146). 

To date, only peptide antagonists of NXz recep1;0r 
:~~-4 

;. 
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have been described. A publication by C.A. MAGGI el ....... .---------~~­
Br. J. Pharmacol., 1990, 100, 588-592, describ~s peptides 
which are selective antagonists of NK2 receptors. 

· European Patent Application O, 34 7, 802 describes 
peptide derivatives which are neurokinin A antagonists 
and useful as immunosuppressants in the treatment of 
arthritis, asthma, inflammation pain, gastrointestinal-

r---~~~~~~~~ 

hypermotility, Huntington's disease, psychoses, 
hypertension, migraines, urticaria, etc. 

European Patent Application 0,336,230 also 
describes peptide derivatives which are substance P and 
neurokinin A antagonists and useful for the treatment and 
prevention of asthma. 

Finally, patent application EP 0 428 434 describes 
non-peptide derivatives which are neurokinin receptor 
antagonists and are useful for the treatment of any 
substance P- and neU:rokinin- dep_endent pathology. 

Thus, according to one of its aspects, the present 
invention relates to variously substituted aromatic amino 
compounds of formula: 

R 

y~-(CH2)a-CH-CH2-~-T-Z (I) 

V lr· 
in which: 

Y represents - either a group Cy-N in which 
• Cy represents a phenyl, unsubstituted or 

substituted one or more times with one of the 
substituents selected from: 
hydrogen, a halogen atom, a hydroxyl, a C1-C4 

· ··· alkoxy, a c1-c. alkyl, a trifluoromethyl, the said 
substituents being identical or different, a C3-C7 

cycloalkyl group; a pyrimidinyl group or a pyridyl 
group; 

x 
I 

- or a group Ar- ( Cllz) s-C in which 
• Ar represents a phenyl, unsubstituted or 

substituted one or more times with one of the 
substituents selected from: 

THIS SHEET HAS BEEN 
REPLACED 

hydrogen, a halog~n atom, ~ hydroxyl, a c1-c. 
alkoxy, a trifluoromethyl, a c1-c4 alkyl, the said 
substituents being identical or different; a pyri-
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• X represents a hydroxyl, a C1-C., alkoxy; a 

hydroxyalkyl in which the alkyl is a C1-C3 group; 
a C1-C., acyloxy; a phenacyloxy; a carboxyl; a C1-C4 

carbalkoxy; a cyano; an aminoalkylene in which the 
alkylene is a C1-C3 qroup; a group -N-(X1 )z in which 
the groups X1 independently represent hydrogen, a 
C1-C, alkyl; 

a groupe -NH-C-Alk in which Alk represents 
& 

a C1-C6 alkyl; a group -~Alk1-NH-g-Alk'1 in which 

Alk1 is a C1-C3 alkylene and Alk' 1 is a Ci~ alkyl; 
a C1-C, acyl; a group -S-X2 in which X2 represents 
hydrogen or a C1-C4 alkyl group;" or alternatively 
X forms a double bond with the carbon atom to 
which it is bonded and with the adjacent carbon 

a~om in the heterocycle; 

m is 2 or 3; 
Ar' represents 
substituted one 

a phenyl, unsubstituted or 
or more times with one of the 

substituents selected from: hydrogen, a halogen 
atom, preferably a chlorine or fluorine atom, a 
trifluoromethyl, a C1 -C4 alcoxy, a C1-C, alkyl, the 
said substituents being identical or different; a 
thienyl; a benzothienyl; a naphthyl; an indolyl; an 
indolyl N-substituted with a C1-C3 alkyl; 

R represents hydrogen, a C1-C1 alkyl; 
T represAnts a qroup selected from 

0 
It -c-

w • -C-NH-

W being an oxygen or sulphur atom, and 
Z represents either hydrogen, or M or OM when T 

0 
a 

represents a -c- group, or M when T represents a 
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group -C-NH; M represents a C1-C6 alkyl; a phenyl-
allcyl in which the alkyl is a C1-C3 group, optionally 
substituted on th~ aromatic rinq with a halogen, a 
trifluoromethyl, a C1-C4 alkyl, a hydroxyl, a C1-C4 

alkoxy; a pyridylalkyl in which the alkyl is a C1-C3 

group; a naphthylalkyl ·in which the alkyl is a C1-C3 

group, optionally substituted on the naphthyl ring­
system with a halogen, a trifluoromethyl, a C1-C4 

alkyl, a hydroxyl, a C1-C4 alkoxy; a pyridylthioalkyl 
in which the alkyl is a C1-C3 group; a styryl; an 
optionally substituted mono-, di- or tricyclic 
aromatic or heteroaromatic group; 

or one of its salts with inorganic or organic acids. 
In the present description, the alkyl groups or 

alkoxy groups are linear or branched. 
The salts of the compounds of formula (I) 

according .. to the present invention comprise both those 
with inorganic or organic acids which pexmit a suitable 
crystallisation or separation of the compounds of formula 
(I), such as picric acid or oxalic acid or an optically 
active acid, for example a mandelic or camphosulphonic 
acid, and those which form phaJ:maceutically acceptable 
salts such as the hydrochloride, hydrobromide, sulphate, 
hydrogen sulphate, dihyclrogen phosphate, methanesul­
phonate, methyl sulphate, maleate, fumarate, 
2-naphthalenesulphonate, glycolate, gluconate, citrate or 
iset·liionate. 

In particular, in the foJ:mula (I), z represents a 
mono-, di- or tricyclic aromatic or heteroaromatic group, 
capable of bearing one or more substituents, in which a 
carbon atom of the aromatic carbocycle or aromatic 
heterocycle is bonded directly to the groupe ~. 

More especially, the radical z can be a phenyl 
group, which can be unsubstituted or optionally contain 
one or more substituents. 

When Z is ~ phenyl qroup, the latter can 
preferably be mono- or disubstJ.tutad, in partJ.cular in 
the 2,4-position, but also, for example, in the -2,3-, 



4,S-, 3,4-
. trisubsti tuted, 
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or 3, S-posi tion; it can also be 
in particular in the 2,4,6-position, 

but also, for example, in the 2,3,4-, 2,3,5, 2,4,S- or 
3,4,5-position; tetrasubstituted, for example in the 
2,3,4,S-position; or pentasubstituted. ~he substituents 
of the phenyl group can be: F; Cl; Br; I; CN; OH; 
NH2; NH-CO-NH2; N02; CONB2; CF3 ; C1-C10 and preferably C1-
Cc alkyl, methyl or ethyl being preferred, as 
well as, for example, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl or n-pentyl, 
hexyl or n-hexyl, heptyl or n-heptyl, octyl or 
n-octyl, nonyl or n-nonyl as well as decyl or 
n-decyl; alkenyl containing 2 to 10 and preferably 2-4 
carbon atoms, for example vinyl, .allyl, 1-propenyl, 
isopropenyl, butenyl or l-buten-1-, -2-, -3- or -4-yl, 
2-buten-1-yl, 2-buten-2-yl, pentenyl, hexenyl or decenyl; 
allcynyl containing 2 to 10 and preferably· 2-4 carbon 
atoms, ._for example ethynyl, l-propyn-1-yl, propargyl, 
butynyl or 2-butyn-1-yl, pentynyl, decynyl; cycloalkyl 
containing 3 to 8 and preferably S or 6 carbon atoms, 
cyclopentyl or cyclohexyl being preferred, as well as, 
for example, cyclopropyl, cyclobutyl, 1-, 2- or 3-methyl­
cyclopentyl, 1-, 2-, 3- or 4-methylcyclohexyl, cyclo­
heptyl or cyclooctyl; bicycloalkyl containing 4 to 11 and 
preferably 7 carbon atoms, exo- or endo-2-norbornyl being 
preferred, as wel~ as, for example, 2-isobornyl or 
5-camphyl; hydroxyalkyl containing 1 to s and preferably 
~-2:carbon atoms, hydroxymethyl and 1- or 2-hydroxyethyl 
being preferred, as well as, for example, l-hydroxy-1-
propyl, 2-hydroxy-1-propyl, 3-hydroxy-1-propyl, 
l-hyclroxy-2-propyl, l-hydroxy-1-butyl, 1-hydroxy-1-
pentyl; alkoxy containing_ 1 to ~O and preferably 1-4 
carbo~ atoms, methoxy or ethoxy being preferred, as well 
as, for example, n-propoxy, isopropoxy, n-butoxy, iso~ 
butoxy, sec-butoxy,. tert-butoxy, pentyloxy, hexyloxy, 
heptyloxy, octyloxy, nonyloxy or decyloxy; alkoxyalkyl 
containing 2 to 10 and preferably from 2 to 6 carbon 
atoms, for example alkoxymethyl or alkoxyethyl such as 
methoxymethyl or 1- or 2-methoxyethyl, 1- or 2-n-butoxy-
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ethy1, 1- or 2-n-octyloxyethyl; alkoxyalkoxyalkyl 
· coneaining up to 10 and preferably from 4 to 7 carbon 

atoms, for example· alkoxyalkoxymethyl, for example 
2-methoxye~hoxymethyl, 2-ethoxyethoxymethyl or 
2-isopropoxyethoxymethyl, alkoxyalkoxyethyl, for example 
2-(2-methoxyethoxy)ethyl or 2-(2-ethoxyethoxy)ethyl: 
alkoxyalkoxy containing from 2 to 10 and preferably from 
3 to 6 carbon atoms, for example 2-methoxyethoxy, 
2-ethoxyethoxy or 2-n-butoxyethoxy; alkenyloxy containing 
2 to 10 and preferably 2 to 4 carbon atoms, allyloxy 
beinq preferred, as well as, for example, vinyloxy, 
propenyloxy, isopropenyloxy, butenyloxy such as 
l-buten-1-, -2-, -3- or -4-yloxy, 2-buten-l-yloxy, 
2-buten-2-yloxy, pentenyloxy, hexenyloxy or decenyloxy; 
alkenyloxyalkyl with up to 10 and preferably 3-6 carbon 
atoms, for example allyloxymethyl: alkynyloxy containing 
from 2 to 10 and preferably from 2 to 4 carbon atoms, 
propargylo.xy being preferred, as well as, for example, 
ethynyloxy, l-propyn-1-yloxy, butynyloxy or 2-butyn-1-
yloxy, pentynyloxy or decynyloxy; alkynyloxyalkyl 
containing from. 3 to 10 and preferably 3 to 6. carbon 
atoms, for example ethynyloxymethyl, propargyloxymethyl 
or 2-(2-butyn-1-yloxy)ethyl; cycloalkoxy containing 3 to 
8 and preferably S or 6 carbon atoms·, cyeiopentyloxy or 
cyclohexyloxy beinq preferred, as well as, for example, 
cyclopropyloxy, cyclobutyloxy, 1-, 2- or 3-methylcyclo­
pentyloxy, 1-, 2-, 3- or 4-methylcyclohexyloxy, cyclo­
~eptyloxy or cyclooctyloxy; alkylthio containing from l 
to 10 and preferably l to 4 carbon atoms, methylthio or 
ethylthio being preferred, as well as, for example, 
n-propylthio, isopropylthio, n-butylthio, isobutylthio, 
sec-butylthio, tert-butylthio, pentylthio, hexylthio, 
octylthio, nonylthio or decylthio; alkylthioalkyl 
containing from 2 to· 10 and preferably 2 to 6 carbon 
atoms, for example methylthiomethyl, 2-methylthioethyl or 
2-n-butyl thioethyl; acylamino, namely alkanoylamino 
containing from 1 to 7 and preferably l to 4 c,a:rbon 
atoms, formylamino and acetylamino being preferred, as 
well as propionylamino, butyrylamino, isobutyrylamino, 
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valerylamino, caproylamino, heptanoyla1111.aQ.p-1i..--w.t1...,..,._..,__. 
aroylamino or benzoylamino; acylaminoalkyl, preferably 
alkanoylaminoalkyl containing from 2 to 8 and preferably 
3 to 6 carbon atoms, such as formylaminoethyl, acetyl­
aminoethyl, propionylaminoethyl, n-butyrylaminoethyl, 
formylaminopropyl, acetylaminopropyl, propionylamino­
propyl, formylaminobutyl, acetylam.inobutyl, as well as 
propionylaminobutyl, butyrylaminobutyl; acyloxy 
containing from 1 to 6 and pref er ably 2 to 4 carbon 
atoms, acetyloxy, propionyloxy or butyryloxy being 
preferred, as well as, for example, formyloxy, 
valeryloxy, caproyloxy; alkoxycarbonyl containing from 2 
to 5 and preferably 2 and 3 carbon atoms, methoxycarbonyl 
and ethoxycarbonyl being preferred, as well as, for 
example, n-propoxycarbonyl, isopropoxycarbonyl, n-butoxy­
carbonyl, isobutoxycarbonyl, sec-butoxycarbonyl or tert­
butoxycarbonyl; cycloalkoxyc:arbonyl containing from 4 to 
8 and preferably 6 or 7 carbon atoms, cyclopentyloxy­
carbonyl, cyclohexyloxycarbonyl being preferred, as well 
as cyclopropyloxycarbonyl, cyclobutyloxycarbonyl or 
cycloheptyloxycarbonyl; _alkylaminocarbonylamino 
containing from 2 to 4 carbon atoms, such as methylamino­
carbonylamino, ethylaminocarbonylamino, propylamino­
carbonylamino; diallcylaminocarbonylamino containing from 
3 to 7 and preferably 3 to 5 carbon atoms, preferably 
dimethylaminocarbonylamino, as well as di-n-propylamino­
carbonylamino, diisopropylaiuinocarbonylamino; pyrro­
lid.inocarbonylamino; piperidinocarbonylamino; cycloalkyl­
aminocarbonylamino containing from 4 to 8 and preferably 
6 or 7 carbon atoms, . cyclopentylaminocarbonylamino, 
cyclohexylaminocarbonylamino being preferred, as·well as 
cyclopropylaminocarbonylamino, cyclobutylaminocarbonyl­
amino, cycloheptylaminocarbonylamino; alkylaminocarbonyl­
aminoalkyl containing from 3 to 9 and preferably 4 to 7 
carbon atoms, methylaminocarbonylaminoethyl, ethylamino­
carbonylaminoethyl, ethylaminocarbonylaminopropyl, ethyl­
aminocarbonylaminobutyl being preferred, as well as, for 
example, methylaminocarbonylaminomethyl, n-propylamino-
carbonylaminobutyl, n-butylaminocarbonylaminobutyl; ·t·. 

~i;.::-·~. 
:~ \;::: .. 
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conJininq ram 4 to 11 dialkylaminocarbonylaminoalkyl 

·carbon atoms, for example dimethylaminocarbonylamino­
.:ethyl, diethylaminocarbonylaminoethyl, · diethylamino-
carbonylaminopropyl, diethylaminocarbonylaminobutyl, 
pyrrolidinocarbonylaminoethyl, piperidinocarbonylamino­
ethyl; cycloalkylaminocarbonylaminoalkyl containing from 
5 to 12 and preferably 8 to ll carbon atoms, cyclopentyl­
aminocarbonylaminoethyl, cyclopentylaminocarbonylamino­
propyl, cyclopentylaminocarbonylaminobutyl, cyclohexyl­
aminocarbonylaminoethyl, cyclohexylaminocarbonylamino­
propyl and cyclohexylaminocarbonylaminobutyl being 
preferred, as well as, for example, cyclopropylamino­
carbonylaminomethyl, cycloheptylaminocarbonylaminoethyl; 
alkoxycarbonylaminoalkyl containing from 3 to 12 and 
preferably 4 to 9 carbon atoms, methoxycarbonylamino­
ethyl, ethoxycarbonylaminoethyl, n-propoxycarbonyl­
aminoethyl, · isopropoxyearbonylaminoethyl, n-butoxy­
carbonylaminoethyl, isobutoxycarbonylaminoethyl, sec­
butoxycarbonylaminoethyl, tert-butoxycarbonylaminoethyl, 
ethoxycarbonylaminopropyl, n-butoxycarbonylaminopropyl, 
ethoxycarbonylaminobutyl, n-butoxycarbonylaminobutyl 
being preferred, as well as, for example, n-propoxy­
carbonylaminopropyl, n-propoxycarbonylaminobutyl, iso­
propoxycarbony laminobutyl~ cycloalkoxycarbonylaminoalkyl 
containing from 5 to 12 and preferably 8 to 11 carbon 
atoms, cyclopentyloxycaJ:bonylaminoethyl, cyclopentyloxy­
carbonylaminopropyl, cyclopentyloxycarbonylaminobutyl, 
cyc~ohexyloxycarbonylaminoethyl, cyclohexyloxycarbonyi­
aminopropyl, cyclohexyloxycarbonylaminobutyl being 
preferred, as well as, for example, cyclopropyloxy­
carbonylaminomethyl, cycloheptyloxycarbonylaminoet.hy 1; 
carbamoyl•llcyl containing .from 2 to 5 and preferably 2 
carbon atoms, preferably carbamoylmethyl, as well as car­
bamoylethyl, carbamoylpropyl, carbamoylbutyl; alkylamino­
carbonylallcyl containing from 3 to 9 and preferably 3 to 
6 carbon atoms, methylaminocarbonylethyl, ethylamino­
carbonylmethyl, n~propylaminocarbonylmethyl, isopropyl­
aminocarbonylmethyl, n-butylaminocarbonylmethyl, iso­
butylaminocarbonylmethyl, sec-butylaminocarbonylmethyl, - ' 

:• .. . 
·: .... :·:;.~· 
J ..• ~·: 

:"", .... ~~-; 
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as, for example, ethylaminocarbonylethyl, ethylamino­
carbonylpropyl, ethylaminocarbonylbutyl, n-propylamino­
carbonylbutyl, n-butylaminocarbonylbutyl; dialkylamino­
carbonylalkyl containing from 4 to 11 and preferably 4 to 
8 carbon atoms, dimethylaminocarbonylmethyl, diethyl-
aminocarbonylmethyl, di-n-propylaminocarbonylmethyl, 
pyrrolidinocarbonylmethyl,piperidinocarbonylmethylbeing 
preferred, as well as, for example, diethylaminocarbonyl..: 
ethyl, piperidinocarbonylethyl, diethylaminocarbonyl­
propyl, diethylaminocarbonylbutyl1 cycloalkylamino­
carbonylalkyl containing from 5 to 12 and preferably 7 or 
8 carbon atoms, cyclopentylaminocarbonylmethyl and 
cyclohexylaminocarbonylmethyl being preferred, as well 
as, for example, cyclopropylaminocarbonylmethyl, 
cyclobutylaminocarbonylmethyl, cycloheptylaminocarbonyl­
methyl, cyclohexylaminocarbonylethyl, cyclohexylamino­
carbonylpropyl, cyclohexylaminocarbonylbutyl; alkylamino­
carbonylalkoxy containing from 3 to 10 and .. preferably 3 
to 5 carbon atoms,. methylaminocarbonylmethoxy being 
preferred, as well as, for example, methylaminocarbonyl­
ethoxy, methylaminocarbonylpropoxy; dialkylaminocarbonyl­
alkoxy containing from 4 to 10 and preferably 4 to 7 

carbon atoms, such as dimethylaminocarbonylmethoxy, 
diethylaminocarbonyletho:xy, (1-piperidyl)carbonylmethoxy; 
cycloalkylaminocarbonylalkoxy containing from 5 to 11 and 
preferably 7 or 8 carbon atoms, such as cyclopentylamino­
~arbonylmethoxy, cyclohexylaminocarbonylmethoxy. 

~he radical z can also represent a bicyclic 
aromatic group such as 1- or 2~naphthyl; 1-, 2-, 3-, 4-, 
s-, 6-, 7-indenyl; in which one or more bonds. may be 

hydrogenated, it being possible for the said groups to be 
unsubstituted or optionally to contain one or more 
substituents such as alkyl, phenyl, cyano, hydroxyalkyl, 
hydroxyl, oxo, alkylcarbonylamino, alkoxycarbonyl and 
thioalkyl groups, in which groups the alkyls are C1-C4 

groups. 
The radical Z can also be a pyridyl, thiadiazolyl, 

indolyl, indazolyl, imidazolyl, benzimidazolyl,- benzo-
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triazolyl, benzofuranyl, benzothienyl, benzothiazolyl, 

benzisothiazolyl, quinolyl, isoquinolyl, benzoxazolyl, 

benzisoxazolyl, benzoxazinyl, benzodioxinyl or pyridinyl, 

isoxazolyl, benzopyranyl, thiazolyl, thienyl, furyl, 

pyranyl, chromenyl, isobenzofuranyl, pyrrolyl, pyrazolyl, 

pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, 

phthalazinyl, quinazolinyl, acridinyl, isothiazolyl, 

isochroJQ.a.Dyl, chromanyl or carboxy aryl group, of 

which one or more double bonds may be hydrogenated, it 

beinq possible for the said groups to be unsubstituted or 

optionally to contain one or more substituents such as 

alkyl, phenyl, cyano, hydroxyalkyl, hydroxyl, 

alkylcarbonylamino;. ·alko]tycarbonyl and th~oalkyl qroups, 

in which qroups the alkyls are C1-C, qroups. 

The group z is preferably a phenyl group optional­

ly disubstituted with a halogen, such as chlorine, or a 

thienyl g~oup1 the group T is preferably -C=O and the group 

R is preferably a methyl. · · 

A group of preferred compounds of the invention is 

constituted by the compounds of formula (I) in which Ar', R, 

T, z and m are as hereinabove defined and Y is a group of 

formula: l 
Ar - (CH2) x-C 

in which Ar and x are as hereinabove defined and X is a 

hydroxyl, an aeetoxy or a group of fol:lDula: 

· ·1• -NH-C-Alk in which Alk represents 
t• 
0 

a c
1
-c6 alkyl. 

The group Ar' is preferably the 3,4-

dichloroph~nyl group. 
A particularly preferred compound is N-methyl­

N- [ 4-( 4-phenyl-4-acetylamino-piperidyl )-2-( 3, 4-dichlo­

rophenyl)butyl] benzamide under the racemic form or 

under the form of one of its enantiomers (+) or (-) as 

well as its salts with organic or mineral acids. 
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According to another of its aspects, the present 
invention relates to a process for the preparation of the 
compounds of formula (I) and its salts, characterised in 
that 
- a) a free amine of formula: 

H R 
I I 

E·(CH2)m·C-CH2·NH 
I 

(II) 

Ar' 

in which m, Ar' and R are as defined above and E 
represents an a-protecting group such as, for example, 
tetrahydro-2-pyranyloxy or a group 

Y/\N -
\_! 

in which .. Y is definea ·as abOV4l!, on the understanding that 
x 
l 

when Y represents a group Ar-(CH2 )x-C 
in which X is a hydroxyl, this hydroxyl is protected: 
is treated 
- either with a functional derivative of an acid of 
formula: 
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BO - CO - Z 1-----.,...Hloll~...J 

· ,in which z is as defined above, when a compound of 
formula (I) in which T is -co- is to be prepared, 
- or with an iso(thio)cyanate of formula: 

W=C=N-Z (III') 

in which W and z are as defined above, when a compound of 
formula (I) in which T is -C(W)-NH- is to be prepared, 
to form the compound of formula: 

H R 
I I 

l·(CH2)m~C-CH2·N-T-Z (IV) 
. I 
. Ar' 

- b) then, when E represents tetrahydropyranyloxy, the 
tetrahydropyranyl group is removed by the action of an 
acid, 
- c) the N-substituted alkanolamine thereby obtained, of 
formula: 

(V) 

is treated with mathanesulphonyl chloride 
- d) the meaylate thereby obtained. of fonmla: 

. ~ f 
.CH3S02-0-(CH2)m-C-CH2·H-T-Z (VI) 

• Ar' 

is reacted with a secondary amine of fo~la: 

(VII) 

in.which Y is as defined above, and 
- e) after deprotection, where appropriate, of the 
hydroxyl represented by x, the product thereby obtained 
is optionally converted to one of its salts. 

As a functional derivative of the acid (III), the 
acid itself is used, suitably activated, for example, 
with cyclohexylcar~diimide or with benzotriazolyl-N­
oxytris(dimethylamino)phosphonium hexafluorophosphate 
(BOP), or alternatively with one of the functional 
derivatives which react with amines, for example an 
anhydride, a mixed anhydride, the acid chloride or an 
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activated ester, is used. When z is a qroup OH, the acid 
in question is carbonic acid, and the . monochloride, 
namely a chlorof ormate Cl-CO-OH, is used as a functional 
derivative. 

When a compound of formula (I I) in which E 

represents a group 

is used as startinq product, the process of the present 
invention may be represented and illustrated in detail by 
Scheme 1 below: 

SCHEME l 

/\ ,. ' Y N·(CHz)m·~·CHz·NH (II') 
V Ar' 

c1-c-z CIIIa) 
a r-... H R 

' ' I t Y N·(CH2)a·C·CH2·N·C·Z 
~ lr• g 

-----:> 

W=C=N·Z (III') r-'\. H R ff 
, '\ I I I 

Y N·(CH2)m·C·CH2-N·C·N-Z 
' / • II \....J Ar' W 

--------> 

(I, T =CO) 

(I, T = C·NH) .. 
v 

In the foxmula (IIIa) .~ve, the acid chloride is 
considered to be the reactive functional derivative of 
the acid (III). It is possible, however, to use another 
functional derivative, or to start from the free acid 

' 
(III) , carrying out a couplinq of (II' ) with BOP 
(benzotriazolyl-N-oxytris(dimethylamino)phosphonium 
hexafluorophosphat~) and then adding the acid (III) in 
the presence of an organic. base such as, for example, 
tri~thylamine, in a solvent such as dichloromethane or 
dimethylformamide, at room temperature1 the .compounds (I) 
obtained are isolated and purified accordinq to the usual 
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methods such as, for excample, c"""""""""""'".,.,..'"""~..,.,.~~ 

recrystallisation. 

It is also possible to react (II') with an 

iso ( thio) cyanate W=C=N-Z ( I I I ' ) in an anhydrous inert 

solvent such as, for example, benzene, overnight at room 

temperature, and then to treat the reaction mixture 

according to the usual methods to obtain the compounds 

(I ) • 

When a compound of formula (II) in which E 

represents a tetrahydropyranyloxy group is used as 

startinq product, the process of the present invention 

may be represented and illustrated usinq Scheme 2. 

The reactions of the compound (II") with the 

reagents (IIIa) and {III') proceed as described above for 

Scheme 1, it being possible for the acid chloride (IIIa) 

to be replaced by another functional derivative or by the 

free acid activated, for example, with BOP. 

·The intermediate (IV' ) thereby obtained is 

deprotected by mi1d acid hydrolysis to yield the free 

hydroxyl compound ( V) • The deprotection by hydrolysis 

of the tetrahydJ:opyrany1oxy qroup may be carried 

out direct1y on· the compound (II"). Then, the 

hydroxylated compound {II"') is obtained 'and it is 

directly reacted with the reagents (IIIa) and (III') as 

described in the following scheme .2. to yield the 

compound ( V) • 

.. ,. Starting from the compound (V), the mesylate· 

(VI) is prepared, the latter being substituted by a 

secondary amine of formula (VII) to obtain finally the 

compounds (I) according to the invention. 
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---------.. 
H R 
I I 

HO-(CH ) -C-CH -NH 
2 m I 2 

Ar' 

(I II"') 

c1-co-z CIIIal or 

W=C::i:N-Z. (III') 

f ~ 
-(CH2) -C-CH -N-T-Z 

m I 2 
Ar' 

(IV') 

mild hydrolysis (H+) 

H R 

HO- (CH ) -b-cs -k-ir-z (V) 
2 m I 2 

Ar' 

...... 
H R 
l I 

CH SO -0-(CH ) -C-CH -N-T-Z 
J _2 2 m 1 I 2 

Ar 
(VI) 

(VII) 

(I) 

(IIIa) or 

(III') 
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The products of fo%lallla (I) t~ eby obta~ned 
·isolated, in the form of a free base or ·sa t, accor 

are 
nq 

to conventional techniques. 

When the c9mpound of formula (I) is obtained in 

the form of a free base, salification is performed by 

treatment with the selected acid in an orqanic solvent. 
By treatment of the free base, dissolved, for example, in 

an alcohol such as isopropanol, with a solution of the 

selected acid in the same solvent, the corresponding salt 

is obtained, which salt is isolated according to conven­

tional techniques • Thus, the hydrochloride, hydrobromide, 

sulphate, hydrogen sulphate, dihydrogen phosphate, 

methanesulphonate, methyl sulphate, oxalate, maleate, 

fumarate or 2-naphthalenesulphonate, for example, is 

prepared. 
At the end of the reaction, the compounds of 

formula (I) may be isolated in the form of one of their 

salts, for example the hydrochloride or oxalate: in this 
case, i.f necessary, the free base may be prepared by 

neutralisation of the said salt with an inorganic or 

organic base such as sodium hydroxide or triethylamine, 
or with an alkali metal carbonate or bicarbonate such as 

sodium or potassium carbonate or bicarbonate. 
Resolution of the racemic mixtures and, where 

appropriate, mixtures of diastereoisomers (I) enables the 

enantiomers or diastereoisomers which form part of the 

invention to be isolated. 
The resolution can also be carried out on one 

of' ·1~he compounds of formula (II") and (II"' ) of ~bov._e 

scheme 2, the following reactions in that scheme 

provoking no racemisation. Advantageously, the 

resolution is effected on a compound of formula (II"') 

in which R is as hereinabove defined, preferably 

hydrogen. The sep_aration is effected according to. known 

methods· by formation of a salt with an optically active 

·acid, such as for example the (+) or (-) tartaric acid, 

by separation of the diastereoisomer salts and 

hydrolysis. A compound particularly appropriate for the 

resolution is the formula (II"') in which R is hydrogen 

and Ar' is 2,4- or preferably 3,4-dichlorophenyl. -
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l~.._j 
The starting compounds of foi:mula (II) are 

prepared from nitriles of formula 

H 
I 

E·(CH2)11·C·CN 
I 
Ar' 

(_VIII) 

i.n which m, E and A:r' are as defined above, by reduction 

of the nitrile. 

For the preparation of the compounds of foi:mula 

(II) in which R is hydrogen, the starting nitriles of 

formula (VIII) are subjected to a hydrogenation in an 

alkanol such as ethanol, in the presence of a catalyst 

such as Raney nickel, and the free primary amine may be 
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I 
isolated according to conventional metho:d:::i::s-.--------------' 

When it is desired to prepare the ccmpounds of 
formula (II) in which R is a methyl group, the free 
amine, obtained by hydrogenation of the nitrile (VIII) as 
described above, is treated with a chloroformate, for 
example with the chloroformate of formula Cl-CO-OR11 where 
R1 is a C1-C6 alkyl, to obtain the carbamates of formula: 

H 
I 

E·(CH2)a·C-CH2·NH·C-OR~ 
I t! 

· Ar' o 

which are then reduced by Jcilown means such as the action 
of a reducing agent, for example a metal hydride such as 
sodium aluminium ·hydride or lithium aluminium hydride, or 
with a boron hydride such as borane dimethyl sulphide. 
The reduction is carried out in a solvent such as ether, 
toluene 'or tetrahydrofuran, at a temperature between room 
temperature and .&o•c. 'rhe amine thereby obtained, of 
formula: 

(II) 
(II, R = CH3 ) 

is isolated according to the usual methods. 
It is also possible to treat the : compound of 

foDNla: 
H ·1 
I I 

E·(CH2)a·C-CB2·M·T·Z (IV, R • H) 
• Ar' 

i1l.°which m, B, Ar', '? and z are as defined above, with an 
alkyl halide in the presence of a strong base such as, 
for example, a metal hydride, for example sodium hydride, 
in an inert solvent such as tetrahydrofuran heated to 
reflux, to prepare the co~pounds (IV) in which R is other 
than hydrogen. 

The nitriles of formula (VIII) are prepared from 
nitriles of formula: 

Ar'-CH2-CN 

which, by alkylation with a compound of formula 
E-(CH2 ).-G 

(XI) 

.(XII) 

in which m and E are as defined above and G is 4 halogen 
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atom, for example a bromine atom, or ~~~t:M~tfi-w!h!HHA~ 
qroup, give the desired compounds (VIII). 

Synthesis of the nitriles of formula (VIII) in 

which E is a tetrahydropyranyloxy group is carried out 

from a tetrahydropyranyloxy (THP-0-) derivative obtained 

by reaction between an alkanol of formula Br-(CHz).-OH, 
with m as defined above, and dihydropyran, to yield the 

compound 

Br • (CBz)• -0 -0 (XII, E • TllP·O-, G = Br) 

which is then added, in the presence of an alkali metal 
hydride, to the acetonitrile derivative (XI) to prepare 
the intermediate 

H 

0- 0 (CB2)a • ~ - CN (VIII, E = THP-0-) 
- I 

Ar' 

.. Synthesis of the nitriles of formula (VIII) in 
which E represents a group 

1.r'\r­v 
where Y is as defined above, is performed.according ·to 

known methods by the addition to chlorinated derivatives 

of formula: 

of a nitrile derivative of formula: 

R 
' 11-c-ar 
f 
Ar' 

(XIII) 

(XIV) 

in the presence of sodium amide in a sol vent such as 
toluene ... at temperatures of between 30 and so•c. 

The chlorinat~d derivative (XIII) is prepared by 

the action of a chlorinatinq reagent such as thionyl 

chloride on the hydroxyl derivative of formula: 
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(XV) 

which is itself prepared from the amine of formula (VII) 
in which, if X = OH, the hydroxyl qroup is then 
optionally protected with an o-protectinq qroup, 
accordinq to the usual •ethods, 

Yr'\_NH 

v (VII) 

which amine is reacted with ethylene oxide if m = 2, and 
with a 3-halopropanol if m = 3. 

The compounds accordinq to the invention were 
subjected to biochemical and phal:Dlacoloqical tests. 

The antaqonist properties with respect to bindinq 
to NK2 receptors were demonstrated by tests carried out on 
rat duodenum membranes accordinq to L. BERGSTOM et al., 
Kol. Pqarmacol., 1987,. Jl., 764-771. 

Tests were also carried out on rabbit pulmonary 
artery bereft of endothelium, which possesses Nitz 
receptors whose activation leads to a muscle contraction. 
The tests on different isolated orqans were carried out 
accordinq to D. REGOLI et al. , 'l're~ds Phaxinacol. Sci. , 
1988, !, 290-295 and Phaz:macoloqy, 1989, Ji,, 1-15. 

Tests on bronchospasm in qui.nea-piqs induced by an 
HlCz aqonist were carried out according to H. KOHZETT et 
al., Arch. Exp. Path. Pharm., 1940, 12.5.1 71-4. 
· .,. '!'he compounds according to the invention displace 

[ 2-u5I]histidyl)neurokinin A from its receptor with a Ki 
of the order of 3 to o·. 50 nM. 

'l'he same compounds, in the tests carried out on 
rabbit pulmonary artery, showed a PAa of 10.4-to 9. 

The same compo~nds, in the tests carried out on 
bronchospasmin quinea-piqs, showed an antaqonist activity 
with respect to (Hle10 )neurokinin A when administered i.v. 
at a dose of 200 pq/kq. 

In view of the antaqonist properties with respect 
to neurokinin A with which the compounds accordinq to the 
invention are endowed, they may be useful in any 
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neurokinin A-dependent pathology, and ti::=.::....:::.::.11:::::::.==t.&Mw-~._. 

neurogenic inflammations of the respiratory tract, such 
as, for example, asthma or bronchoconstriction. 

The compounds of the present invention are of low 

toxicity; in particular, their acute toxicity is 
compatible with their use as a medicinal product. For 
such a use, an effective quantity of a compound of 
formula (I) or of one of its pharmaceutically acceptable 
salts is administered to mammals. 

The compounds of the present invention are 
generally administered in the· form of dosage units. The· 
said dosage units are preferably formulated in 
pharmaceutical compositions in which the active principle 
is mixed with.a phamceutical excipient. 

Thus, according to another of its aspects, the 
present invention relates to pharmaceutical compositions 
containing as active principle a compound of formula (I) 
or one. of. ·its pharmaceutically acceptable salts. 

In the pharmaceueical compositions of the present 
invention . for oral, sublingual, subcutaneous, intra­
muscular, intravenous, transdeJ:JDal, local. or rectal 
administration, the active ingredients may be adminis­
tered in single-dose administration foxms ~ mixed with 
conventional phal:maceutical carriers, to animals and to 
human beings. Suitable single-dose administration forms 
comprise oral forms such as tablets, gelatin capsules, 
powders, granules and solutions or suspensions to be 
takert by mouth, forms for sublingual and buccal 
administration, forms for .subcutaneous, intramuscular, 

. intravenous, intranasal or intraocular administration, 
forms for rectal administration and forms for 
administration by inhalation or by application to the 
mucous membranes such as those of nose, throat or 
bronchi, for example using an aerosol containing the 
active principle in the form of a spray or a dry powder. 

In order to obtain the desired effect, the dose 
of active principle can vary between 0.25 and 1000 mg per 
day, and preferably between 2 and 250 mg. 

Each single dose can contain from 0.25 to 250 mg 
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of active principle, and preferably from 1 to 125 mg, n 

· combination with a pharmaceutical \N..-w&.--.IJ!Ms-'S'.f:mt 

dose may be administered l to 4 times a day. 
When a solid composition is prepared in the form 

of tablets, the active ingredient is mixed with a pharma­
ceutical vehicle such as gelatin, starch, lactose, mag­
nesium stearate, talc, gum arabic or the like. The tab­
lets may be coated with sucrose or other suitable 
substances, .or alternatively treated in such a way that 
they have sustained or delayed activity and continuously 
release.a predetermined quantity of active principle. 

A preparation in the form of gelatin capsules is 
obtained by mixing the active ingredient with a diluent 
and pouring the mixture obtained into soft or hard 
gelatin capsules. 

A preparation in the form of a syrup or elixir can 
contain the active ingredient together with a sweetener, 
preferably calorie-free, and methylparaben 

and propylparaben as antiseptic, as well as an agent 
imparting flavour and a suitable colouring. 

The water-dispersible powders or granules can 
contain the active ingredient mixed with dispersing 
agents or wetting agents or suspending agents such as 
polyvinylpyrrolidone, as well as with sweeteners or 
flavour correctors •. 

For rectal administration, suppositories which are 
prepared with binders melting at rectal temperature, for 
example cocoa butter or polyethylene glycols, are 
employed. 

For parenteral, intranasal or intraocular 
administration, aqueous suspensions, isotonic saline 
solutions or sterile and injectable solutions which 
contain pharmacologically compatible dispersing agents 
and/or wetting agents, for example propylene glycol or 
butylene glycol, are used. 

For ··administration by inhalation, an aerosol 
containing, for example, sorbitan trioleate or oleic 
acid, as well as trichlorofluoromethane, dichloro­
difluoromethane, dichlorotetrafluoroethane or any·other 
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The active principle may also be fo,-;rm:;;;;;uT1A"a't=:tiie~t-r.--N.l 

f OJ:ltl of microcapsules , where appropi: ia teif'ilri:'EA...Qllle..JO~r~m~o~r~e:_J 
carriers or additives. 

The abovementioned compositions may also contain 
other active products such as , for example, broncho­
dila tors, antitussives or antihistaminics. 

'?he examples which follow illustrate the 

invent.ion. 
In the examples which follow, the following 

abbreviations have been used·. 
M.p.: instantaneous me.ltinq point expressed in 

degrees Celsius· 
Ac : Acet.yl 
AcO : Aceto:xy 
The NMR spectra were recorded at 200 MHz in 

deuterated dimethyl sulphoxide. 
up : unresolved peaks 
·s : singlet 
bs : broad singlet 
t : triplet 
Mult : multiplet. 

EXAMPLE 1 
N-[2-(3, 4-Dichlorophenyl)-4-(4-hydroXy-4-phenyl-, . . 

piperidyl)butyl]-2,4-dichlorobenzamide hydrochloride. 

. -~ 
• ·i.· 

HO Yo-:= 03C-~ ; Ar' ·<tl; 
. Cl 

T·Z = -i~· ' Cl 
0 -

c 

a) a-(Tetrah~dro-2-pyranyloxyethyl)-3,4-dichloro­
benzeneacetonitrile. 

16.5 g of sot sodium hydride in oil are suspended 
in 200 ·ml ~f dry tetrahydrofuran. A solution of ·100 g of 
.3,4-dichlorophenylacetonitrile in 500 ml of tetra­
hydrofuran is added dropwise at 2o•c in the course of 
30 minutes, and the reaction mixture is then stirred at 
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room temperature for 2 hours. The mixeule s coo.e 
·-20 •c and a solution of 118 g of l-bromotetrahydro-2-
pyranyloxyethane tn 100 ml of tetrahydrofuran is added, the 
mixture is allowed to return to room temperature and, 
after 2 hours, a solution of SO g of ammonium chloride in 
3 litres of water is added. The mixture is extracted with 
l.5 litres of ether, and the organic phase is washed with 
saturated 
settling 

sodium chloride solution, 
has taken place, dried 

concentrated under vacuum. 

separated after 
over MgS04 and 

The residue is chromatographed on silica gel; 
eluent: dichloromethane, then 95:5 (v/v) dichloro­
methane/ethyl acetate. The fractions of pure product are 
concentrated under vacuum to ~ield 118 g of an oil. 

b) ~-(Tetrahydro-2-pyranyloxyethyl)-3,4-dichloro­
benzeneethanamine. 

118 g of the nitrile obtained above are dissolved 
in 700. ml of absolute ethanol-. 300 ml of concentrated 
ammonium solution are added and then, under·a stream of 
nitrogen, Raney nickel (10' of the initial quantity of 
nitrile) is added. The mixture is then hydrogenated under 
a hydrogen atmosphere at room temperature and atmospheric 
pressure. 

16 litres of hydrogen are absorbed in the course 
of 4 hours. The catalyst is separated by filtration on 
Celite, the filtrate is concentrated under vacuum and the 
residue is taken up in saturated sodium chloride 
so~ution. After extraction with ether and drying over 
MgS04 , 112 g of an oil are obtained. 

c) N-(2-(3,4-Dichlorophenyl)-4-(tetrahydro-2-
pyranyloxy)butyl]-2,4-dichlorobenzamide. 

80 g of the amine .obtained above are dissolved in 
800 ml of dichloromethane. The solution is cooled to o•c 
and 38. 4 ml of triethylamine and then 55 g of 
2,4-dichlorobenzoic acid chloride are added. The reaction 
mixture is then stirred at room temperature for one hour 
and thereafter washed with water. The organic phase is. 
separated after settling has taken place, dried over MgS04 

and concentrated under vacuum to yield 120 g of -an oil. 
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d) N-[2-(3,4-Dichlorophenyl)-4-h ·'"'-~~~1P1-"1~1--11---~ 
dichlorobenzamide. 

120 g of the product obtained above are dissolved 
in 1 litre of methanol in the presence of 12 g of para­
toluenesulphonic acid. The reaction mixture is stirred 
for 18 hours at room temperature and then concentrated 
under vacuum. The residue is taken up in dichloromethane 
and washed with 10• sodium carbonate solution. The 
organic phase is separated after settling has taken place 
and dried over Hgso. to yield 106 g of an oil. 

e) N-[4-(Methanesulphonyloxy)-2-(3,4-dichloro-
phenyl)butyl]-2,4-dichlorobenzamide. 

106 g of the alcohol obtained above are dissolved 
in 1 1 of dichloromethane, and 44 ml of triethylamine and 
24.2 ml of methanesulphonyl chloride are then added to 
the solution cooled to O •c. The reaction mixture is 
stirred at o•c for 45 minutes, washed 3 times with ice­
cold w~ter, separated after settling has taken place, 
dried over Mgso. and concentrated under vacuum. 

The residue is recrystallised from isopropyl 
ether. 

m = 95 q 

f) Compound 1 
A mixture of 1 q of the product obtained above, 

0. 8 g of 4-hydroxy-4-phenylpiperidine and 1 ml of 
dilllethylformamide is heated· to 6o•c for 2 hours. After 
.co~linq, it is diluted with ether and washed with dilute 
sodium hydroxide solution and then with water. After 
dryinq over MgSO., the solvents are evaporated off and the 
residue is chromatoqraphed on 40 g of silica1 elution: 
dichloromethane, then 90:10 (v/v) dichloromethane/ 
methanol. Concentration of the pure fractions yields 
0.9 g of the product, the hydrochloride of which is made 
in dichloromethane·by adding ethereal hydrogen chloride 
to pH 1. The precipitate is separated by filtration and 
then solidified in ether. 

m = 0.95 g 
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NMR 

8.75 (t, 1 H); 7.7-7 (up, 11 H); 5.4 (s, 1 H); J.6-2.6 
(up, 9 ff); 2.6-1.6 (up, 6 ff). 

EXAMPLE 2 
N-[2-(3, 4-Dichlorophenyl)-4-(4-hydroxy-4-phenyl-

piperidyl)butyl)acetamida hydrochloride. 

Ar' = ~.l ; 
Cl 

a = 2 • I = H · T·Z = ·C-CH3 • • • 
0 

N-[2-(J,4-Dichlorophenyl)-4-mesyloxybutyl]­
acetamide is prepared using the procedure described in 
Example 1 steps a), b), c), d) and· e)., replacing 
2,4-dichlorobenzoic·acid chloride in step c) by acetyl 
chloride. 

Compound 2. 
A mixture of 6.5 q of the product prepared above, 

6.8 g of 4-hydroxy-4-phenylpiperidine and 10 ml of 
dimethylformamide is heated to 6o•c. 

After one hour, the reaction mixture is poured 
into water and extracted with ethyl acetate. The organic 
phase is separated after settling has taken place, dried 
over Na1S04 , filtered and concentrated under vacuum. The 
~,.sidue is purified by chromatography on silica gel; 

·efuent: 10:90 (v/v) methanol/dichloromethane. 
Concentration of the fractions of pure product yields a 
residue which is salif ied with ethereal hydrogen 
chloride, and 6 g of hydrochloride are collected. 

NMR 
n·.- It/\ 

7.95 (t, 1 H); 7.7-7.0 (j{p, 8 H); 3.6-2.6 (,»Pr 9 H); 2.6-,.., ... ' 
1.3 (.up, 9 ff). 

EXAMPLE 3 
N-Ethyl-N-[2-(3,4-dichlorophenyl)-4-(4-hydroxy-4-

phenylpiperidyl)butylJ-2-thiophenecarboxamide hydrochloride. 
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Ar' 
HO 

Y/\N- • A:Sf\.N- I 

L. ___ 
····-

..::.---- .... .. =-Qc1 v V--V· ............. __ 

Cl 

s 
a= Z ; I• ·CHzCB3 ; T·Z • ·g-Q 

a) N-Ethyl-P-((4-hydroxy-4-phenylpiperidyl)ethyl}-
3,4-dichlorobenzeneethanamine hydrochloride. 

A solution of S. S g of Compound 2, obtained above, 
in 20 ml of tetrahydrofuran is added to a suspension of 

· Q.96 g of lithium aluminium hydride in 10 ml of tetra­
hydrofuran, and the reaction mixture is heated to reflux 
for 2 hours. It.is then cooled and hydrolysed with 4 ml 
of 4 N sodium hydroxide solution, the alumina is ~iltered 
off and rinsed with tetrahydrofuran and the filtrate is 
evapor~tliJd. After salification with ethereal hydrogen 
chloride solution, the hydrochloride is solidified in an 
isopropanol/ isopropyl ether mixture; 4. 7 g are collected. 

b) Compound 3 
2. 75 ml of triethylamine and then 0.8 q of 

2-thenoyl chloride are added to a solution of· 2.45 g of 
the product obtained above in dichloromethane at o•c. 
After hydrolysis with O .1 N sodium hydroxide solution and 
extraction with dichloromethane, the prod~ct is purified 
by chromatography on silica B; eluent: 2.5:97.5 (v/v) 
~thanol/ dichloromethane. The pure product is salified 
with ethereal hydrogen chloride solution, and 1.0 g of 
hydrochloride is finally collected. 

NMR 

7.75-6.9 (up, 11 H); 5.35 (s, 1 H); 3.9-2.55 (up, 11 H); 
2.55-1.5 (up, 6 H); o.95 (t, 3 H). 
EXAMPLE 4 

N-Ethyl-N-[2-( 3,4-dichlorophenyl)'-4-(4-hydroxy-4-
phenylpiperidyl)butyl]-4-methoxybenzamide hydrochloride. 

-, 

-

-

Using the procedure of Example 3 step b), starting 
from the compound obtained in step a) and replacing 2-
thenoyl chloride by 4-methoxybenzoic acid chlorid~, Compounc 

r 
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EXAMPLE 5 

N-{4-[4-Hydroxy-4-(2-pyridylmethyl)piperidyl]-2-
(3,4-dichlorophenyl)butyl}-2,4-dichlorobenzamide dihydro-
chloride. 

Ar' 

· T·Z = ·C))'~ Cl 
t & -

c 

a=2;R=H 

a) N-[2-(3,4-Dichlorophenyl)-4-(4,4-ethylenediox:y-
piperidy~)butyl]-2,4-dichlorobenzamide. 

A mixture of 12.1 q of the mesylate obtained in 

Example 1 e) and 8.6 q of 4,4-ethylenedioxypiperidine is 

heated to ioo•c for 15 minutes. The mixture is cooled, 

taken up in dichloromethane and washed with water. The 
organic phase is separated after settlinq, · has taken 

place, dried over Na2so,, filtered and concentrated under 

vacuum. The residue is chromatoqraphed on silica qel~ 
eluent: 2:98 (v/v) methanol/dichloromethane. 

Concentration of the pure fractions yields 12 .15 q 

o~ .~xpected product. 
··\:. b) H-[2-(3,4-Dichlorophenyl)-4-(4-oxopiperidyl)­

butyl]-2,4-dichlorobenzamide. 
The product obtained above is dissolved in 100 ml 

of acetone, and 100 ml of 6 N hydrochloric acid are then 
added. After 2 hours, 1 litre of water and 1 litre of 
ether are added and the aqueous phase is recovered. The 
latter is then taken to.pH 10 by addi~g sodium hydroxide 
and thereafter extracted with one litre of ether. After 

drying and evaporation of the organic phase, 9. 7 q of 
pure product are obtained. 
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A 2.15 M solution of 2-picolyllithium. in tetra­

hydrofuran is added to a solution of lg.of the product 
obtained above in S ml of tetrahydrofuran at 2s.•c under 
nitrogen until the red coloration persists (see Synthesis 
page 43, 1974). After hydrolysis and extraction with 
ether, the residue is chromatographed on silica gel; 
eluent: 15:85 (v/v) methanol/dichloromethane. After 
evaporation of the pure fractions and salification of the 
residue with ethereal·hyctrogen chloride solution, 400 mg 
of a white foam are obtained~ 

. NMR 

8.8-7.15 (up, 11 H); 5.3· (broads, 1 H); 4-2.55 (up, 
11 H); 2.35-1.4 (up, 6 H). 
EXAMPLE 6 

H-[4-(4-Benzyl-4-hydroxypiperidyl)-2-(3,4-
dichlorophenyl)butyl]-N'-(1-naphthyl)urea hydrochloride. 

h' ~-Q-cl; 
Cl 

a) N-[4-(Tatrahydro-2-pyra~yloxy)-2-(3,4-
dichlorophenyl)butyl)-N'-(l-naphthyl)urea. 

12 g of 2-(3,4-dichlorophenyl)-4-(tetrahydro-2-pyrany­
.loxy)butanamine obtained according to example ~ b) in 
50 ml of toluene are added to a solution of 7.6 g·of .1-
naphthyl isocyanate in 50 ml of toluene. -After. th_e 
reaction mixture has been stirred for 10 minutes, 50 ml 
of methanol are added and the mixt~re is concentrated 
under vacuum. 

b) N-[4-Hydroxy-2-(3,4-dichlorophenyl)butyl]­
N' -(l-naphthyl)urea. 

2 g of p-toluenesulphonic acid are added to a 
solution of the product obtained above, and the mixture 
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is heated to reflux for 10 min. The st:ST~:t'O'lit-:l:s--waaa.&:t.ed....-1 

with sodium bicarbonate and concentrated to dryness. 
After purification of the residue by chromatography on 
silica gel, eluting with ethyl acetate, 13.l g of a 

colourless oil are obtained. 
c) N-[2-(3,4-Dichlorophenyl)-4-mesyloxybutyl]-N'-(l­

naphthyl)urea. 
5.37 ml of triethylamine and then 2. 77 ml of mesyl 

chloride are added at o•c to a solution of 13.1 q of the 
product obtained above in lO·O ml of dichloromethane. The 
solution is then washed with 3 times 100 ml of ice-cold 
water and the organic phase is thereafter dried and 
evaporated. The residue is then recrystallised in 
isopropanol and thereafter filtered and rinsed with 
isopropyl ether. 

m = 8 q 
x.p. i2o·c 

d).. Compound 6 
A mixture of 4 q of product obtained above, 4 q 

of 4-hydroxy-4-benzylpiperidine and 4 ml of dimethyl­
foi:mamide is heated to loo•c for 20 minutes. The whole is 
then poured into water and extracted with dichloro­
methane. The residue is then purified by chromatography 
on silic~ qel, eluting with a 4:96 (v/v) methanol/di­
chloromethane mixture. After salification with ethereal 
hydrogen chloride solution, l.O g of pure hydrochloride 
is collected. 

NMR 

8.7 (s, 1 H)J 8.2-6.8 (up, 16 H)J 3.5-2.5 (up, 11 H); 
2.3-1.3 (up, 6 H). 

The compounds described in Tables 1, 2 and 3 
below were synthesised in the same manner as Examples 1 
to 6. These compounds are all hydrochlorides. 
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TABLE l 

Ix 
l 

l 

0 

1 

Cl 

NMR spectxum 

8.54 (t, 1 H); 7.7-7 (up, 11 H); 
4.8 (meads 1 HH 3.8-2.55 (up, 1 
H); 2.4-1.25 (up, 6 H). 

8.6 (t, 1 B)J 7.8-7.2 (up, 10 H) 
' 4.9 (s, 1 H)J 3.7-2.6 (up, 11 H) 
I 2.2-1.4 (up, 6 H). 

1 

• , 
• , 

• 8.55 (t, 1 H); 7.8-7.2 (up, 10 H), 
5.70 (s, 1 H); J.6-2.6 (up, 9 H) 
2.6-1.6 (up, 6 H). 

• , 

8.7 (d, 2 H)J S.45 (t, 1 H); 7. 
(d, 2 H); 7.6-7 

85 

3 (up, 6 H); S. 

(broads, 1 H); 4.0-2.3 (up, 11 H) • , 
2.3-0.6 (up, 6 H). 



Exaq>J.e No. , 

11 
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L j 

TABLE 2 

. /\. NMR spectl:Um 

\~_;-· 

<:: /'\ 8.4-8.8 (up, 3 H); ~!Iv· 7.2-7.8 (up, 6 H); 6.8 (t, 1 H); 
4.7 (d, 2 H); 2.6-3.8 (up, 11 H); 
2.2 (!IJJ.t., 2 H). 
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. HO CH3 ..../ S'\_ 
1' 1~(CR2lx~M-CCB2lz-CH-CH2-~~ l!___!l 
11V V 

. ~ 

' ~ 
, HCl 

Cl 

Exnm{•le No. R,. R' 1 x NMR specb:um 

12 H H 1 7 .S-6.8 (up, 11 HH 4. 75 (s, 1 H), 

4.0-2.S (up, 14 H); 2.3-1.3 (up 

6 H). 

13 4~ H 0 6.9-7.4 (up, 5 H}# 3.9-4~9 (up 

l H); 0.6-2.6 (up, 11 H) • 

. EXAMPLE 14 

N-Methyl-N-[2-(3,4-dichlorophenyl)-4-(4~hydroxy-

4-pbenylpiperidyl)butyl)benzamide hydrochloride. 

Ar'=~1; 
Cl 

HO . 

y/\z_ = A:V' •. ; 
\_/ \:rV 

.. a • 2 ; I = -CH3 ; T•Z = -c~ g.v 
a) Ethyl N-[2-(3,4-dichlorophanyl)-4-(tetrahydro-2-

pyranyloxy)butyl]carbamate. 
26. 4 ml of ethyl chloroformate are added dropwise 

to a solution, cooled to -2o•c, of 80 g of amine obtained 

in Example 1 b) and 39 ml of triethylamine in 800 ml of 

dichloromethane. After 30 minutes, the mixture is washed 

twice with water .and then with a pH 2 buffer solution. 

The organic phase is separated after settlinq has taken 

place and dried over MqS041 then concentrated under vacuum 
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to obtain 98· g of product in the form of an oil. 
b) N-Methyl-~-((tetrahydro-2-pyranyloxy)ethyl]-3,4-

dichlorobenzeneethanamine. 
20 g of aluminium hydride, suspended in 

200 ml of tetrahydrofuran, are introduced into a 2-litre 
three-necked flask swept with nitrogen. A solution of 
98 g of the carbamate obtained above in 800 ml of 

tetrahydrofuran is added at 2o•c. 
The mixture is heated cautiously to reflux and 

the latter is maintained for 18 hours. 
The mixture is cooled to o•c and hydrolysed with 

35 ml of water and then with a mixture of 17 ml of 
concentrated sodium hydroxide solution and 150 ml of 
water. The inorganic matter is separated by filtration 
and the filtrate is then concentrated under vacuum to 
obtain 80.5 g of product in the form of an oil. 

c) ~-Methyl-~-hydroxyethyl-3,4-dichlorobenzene­
ethanamine hydrochloride • 

. 20 ml of concentrated hydrochloric acid are added 
to SO g of protected amino alcohol obtained above, dis­
solved in 500 ml of ethanol. After 2 hours 30 minutes, 
the mixture is concentrated under vacuum, the residue is 
dissolved in. 200 ml of acetonitrile, and ·3so·iaJ. of ether 
are then added slowly. The mixture is stirred for one 
hour, and the crystals are filtered off and rinsed with 
ether. 

m = 32.8 g 
M.p. is2•c 

d) tert-Butyl N-methyl-N-[2-(3,4-dichlorophenyl)-4-
hydroxybutyl)carbamate. 

20 ml of triethylamine are added to 32. 8 g of 
hydrochloride of the above product, dissolved in 300 ml 

of dioxane and 30 ml of water. 27 g of BocaO (di-tert­
butyl dicarbonate) are then added and the mixture is 
thereafter stirred ·at room temperature for 15 minutes. It 
is heated to 6o•c for 30 minutes. After concentration to 
dryness; the residue is taken up with ether and the 
organic phase is washed with water, then with ·a pH 2 
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'----------...J buffer solution and then again with water. It is dried 

over MgS04 and concentrated under vacuum to obtain 40 q of 
oil. 

e) tert-Butyl N-methyl-N-[2-(3,4-dichlorophenyl)-4-
methanesulphonyloxybutyl]car~amate. 

17 ml of triethylamine are added to 40 g of the 
alcohol obtained above, dissolved in 400 ml of dichloro­
methane. The mixture is· cooled to o•c and 9.3 ml of mesyl 
chloJ;ide are added dropwise. After 15 minutes, the 
mixture is washed twice with water, dried over MgS04 and 
concentrated to dryness to obtain 49 g of oil. 

f) tert-Butyl N-methyl-N-[2-(3,4-dichlorophenyl)-4-
(4-hydroxy-4-phenylpiperidyl)butyl}carbamate hydro-
chloride. 

A mixture of 20 q of the product obtained above 
and 18 g of 4-hydroxy-4-phenylpiperidine in 40 ml of 
dimethylfoi:mainide is heated to 1o•c for l hour 30 
minutes: The solution is then poured into 300 ml of ice­
cold .water and the precipitate is filte~ed off and rinsed 
with water. The solid is then taken up in ether and the 
organic phase is dried over MgS04 and evaporated. The 
crude· product is purified by chromatography on· silica 
gel, eluting with a gradient of methanol in dichloro­
methane (up to 5'). 22 g of pure product are obtained. · 

g) N-Methyl-P-[(4-hydroxy-4-phenylpiperidyl)ethyl]-
3,4-dichlorobenzenemethanamine dihydrochloride. 

100 ml of concentrated hydrochloric acid and 
·20 ml of water are added to a solution of 22 g of the 
derivative obtained above in 100 ml of methanol. After 
one hour, the reaction mixture is concentrated under 
vacuum. A foam is obtained, which is ground in ether and 
then dried. 

m • 20.7 g 

h) Compound 14 
0.51 ml of benzoyl chloride is added to a 

solution of 2 g of the product obtained above and 2 ml of 
triethylamine in 20 ml of dichloromethane at -1s•c under 
nitrogen, and the mixture is left stirring for 10 minutes. 
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After hydrolysis with 0 .1 N sodium hydr;:;o:;";x;1ir;:;dc;e;-;-sonT1. l'i"l"'."trnt-A-'-1 

extraction with dichloromethane, the product is purified 
by chromatography; eluent: 10 :90 (v/v) methanol/ 
dichloromethane. 1.37 g of pure product are thereby 
recovered, the hydrochloride of which product is made by 
adding ethereal hydrogen chloride to pH 1. 1.40 9 of 
hydrochloride are finally obtained in the form of a foam. 

NMR 

7.7-6.6 (up, 13 H); S.35 (s, 1 H); 3.8-2.S (up, 12 H); 

2.s-1.s (up, 6 H). 
EXAMPLE 15 

N-Methyl-N-[2-( 3,4-dichlorophenyl)-4-(4-hydroxy-
4-phenylpiperidyl)butyl]-N'-benzylurea hydrochloride. 

Ar' a ~1 ; 
~l 

r\. OSORO Y . N• = f ~ N• • 
\_/ ' 

• = 2 ; R = Cl3 ; T·Z • •C•IUl•CH2~ 
g \J 

0. 60 ml of benzyl isocyanate is ·added to a 
solution of 2 g of the product obtained according to 
Example 14 g) and 1.2 ml of triethylamine in 20 ml of 
dichloromethane at o•c under nitrogen, and the mixture is 
l.e~t stirring for 1 hour •. After washing with O .1 N sodium 

·hYdroxide solution, the product is purified by chroma­
tography on silica gel; eluent: 6: 94 (v/v) methanol/ 
dichloromethane. The product is then salified with 
ethereal hydrogen chloride solution, and 1.8 CJ of hydro­
chloride are obtained. 

NMR 

7.7-6.9 (up, 13 H); 6.75 (t, 1 H); 5.4 (broad s, l H); 
4.1 (up, 2H); 3.7-2.S (up, 12 H); 2.5-1.4 (up, 6 B). 
EXAMPLE 16 

Ethyl N-methyl-N-(2-(3,4-dichlorophenyl)-4-(4-
hydroxy-4-phenylpiperidyl)butyl)carbaniate hydrochloride. 



• = 2 • R = ·CH3 · T-Z : ·C-OCH2CH3 , • g 
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0. 44 ml of ethyl chloroformate is added to a 

solution of 2 g of product .obtained above according to 

Example 14 g) and 2 ml of triethylamine in 20 ml of 
dichloromethane at -1a•c under nitrogen. After S minutes, 

the mixture is hydrolysed with 0. 1 N sodium hydroxide 

solution and extracted with dichloromethane. The product 

is then purified by chromatography on silica gel1 eluent: 

8:92 (v/v) methanol/dichloromethane. The pure fractions 

are concentrated under vacuum, and addition of etheral 

hydrog~n chloride enables 1.1 g of hydrochloride to be 

obtained in the form of a white foam. 
NMR 

7.7-7.1 (up, BH)1 5.45 (s, 1 H)1 4.1-2.6 (up, 14 H); 2.6-

1.6 (up, 6 H); 1.1 (t, 3 H). 
The compounds described in Tables 4 and S·were 

synthesised according to Examples 14 to 16. These 

compounds are hydrochlorides. 
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-------------------------------------------------------------------------. ex. . H . R1 . m! AR spectrum or M.p.; •c . . . . . . 
. no . . . . . . . . . 
·-----·-·--------------·-------·---·------------------~---------------·-· . . . . . . 

. . 7.8-7.1 ('-'1, 8 R) ; . . 
17 . ·CH3 . H . 2 . 3.7-2.65 ('-'1, 12 B) ; . . . . . . 

. . . : 2.65-1.6 {t4>, 9 H). . . . . . 
. . . . . . . . 
. : . : 7.7-7.(J ('4>, 8 H) . : . . • 

18 . -CH2-CHz·CK3 ff . 2 . 3.7·2.SS (lp, 12 H) ; . . . . . 
. . . . 2.ss-0.s 04>, 13 H). . . • . . . . 

. . 
CH3 : . 7.8-7.1 Ca;p, 8 H) . . . • . 

/ . 

19 -CH H :. 2 : s.s ( btta:f s, 1 H) . . 
• . 

' . CH3 3.9-2.65 ( '-'1, 13 H) ; . . ·~·. 
. 

. . 2.65·0.S ( '-'1, 12 H). . . 
. . . . 

. 1.1-6.a ~. 13 H) . . 
·CHz{} 

. • . 
20 R . 2 S.35 (s. 1 H) ; 3,7-2,S ~. 14 K);: . 

2.s-1.s w. 6 H). . . 
. . . . 

. . 7.8-6,9 (~, 12 H) . S,6 (s, 1 H) .. 

0-
. . • I• 

21 . 4·Cl 2 3.9-2.6 ("1, 12 B) . . . • . 
. . 2.6-1.6 (~,6 H) • . . 



{j 22 . . . 

. . 

23 -0 
: .. . 

s 
24 'Q 

: 'IGi 25 : . s 
: · . I I 

. 0 . 

'D 26 . . 
. . 

. H . 
I 

27 N a . . 

. . 

. . 

. 

~ 
. 
. 28 . 

I I 
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. . 

. . . 
. H : 3 : 148 ,.. 

. . 

. . 

H : 2 : ·19s-200 . . 
. . 

7 .9·7 .o (LP, 10 ) ; S,40_f.p, 1 H) .. • • 
: 4·CK3 : 2 : 3.9·2.6 CLP, 12 H) . • 

2.6·1.6 (LP, 9 H). 

. 7.9·6.5 ~' 11 R) ; 5,45 (s, 1 B);: . 

. H : 2 : 3.9-2.6 (~, 12 H) ; . 
. 2.6·1.6 ~' 6 H) • . 

. . 
7 .8-6,4 (t4>, 11 R) ; 5,3 (s, 1 H) .. • • . I : z : . 3.9·2.6 (LP, 12 H) ; : 

. . 2.4-1.6 CLP, 6 H) •. · .. . . 

. : . . 1.6-7 .2 (LP, 8 H) ; 6.8 (s, 1 ff) ; . .. . 
R : 2 :. 6.4. Cs, 1 B) ; 6.os Cs, 1 H) . 

• 
S.4 (s, 1 ~) ; 3.7 q,, 2 H) ; 

. . . 3.4-2.6 ( t.p,7 B) i 3.0 (s, 3 B) . . . . . • . . . 2.4 (t.p, 2 H) ; 2.1 CLP, 2 R) . . . • . . 1,7 ( ~,2 H). . . . . 

. . . . . . 
. . 

H : .2 : 203 . . 
: . . 
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-------------------------------------------------------------------------
TABLE S 

I HCl 

----------------~--------------------------~-----------------------------
: exani>le n ° : M 

:------------:------~-----=---------------------------------------------: 

. . •'\• 

31 

32 0-
. . 

7 .6~6.9 (t4J, 13 H) ; S.3S (.bmad $, 1 H) 

S.1·4.6 (t4J, 2 H) ; 3,.7·2.S (t4J, 12 H ) ; 

2,s-1.s Ct4J,6 H). 

. . 

. . 

. . 
: 1.1-1,0 (t4J,ll H) ; 6.as Cd, J =a Hz, 1 H);: 

6.7S (d, J = 8 Hz, 1 H) ; S.3S (s,. 1 H) ; : 

3,8-2,,6 (-lf>, 12 H) ; 2,.4 ~. 2 H) ; 

2,,1 (q:>,2 H) ; 1.7 (t4J., 2 R). 

-------------------------------------------------------------------------
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N-[2-( 3,4-Dichlorophenyl)-4-(4-hydroxy-4-phenyl-

piperidyl)butvll-N-methvl-2-thiophenecarboxamide hydro-
chloride. 

~ O-OHO 
Y N- = ~' N· ;· v -

s 
• ··2 ; 2 • CH3 ; -r-z • -j~ 

a) N-[2-(3,4-Dichlorophenyl)-4-(tetrahydro-2-

pyranyloxy)butyl]-2-thiophenecarboxamide. 

A mixture of 4.77 g of amine obtained according 

to Example 1 b) and l. 7 g of triethylamine in 50 . ml of 

dichloromethane is stirred at room temperature. 2.19 q of 



2-thenoyl chloride, dissolved in 20 
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·methane, are then added dropwise at room temperature, and 
the mixture is left at room temperature overnight. The 
solvent is concentrated under. vacuum, the residue is 
washed with water and the organic phase is extracted with 
ether and washed with St sodium bicarbonate solution and 
then with saturated sodium chloride solution; it is 
separated after settling has taken place, dried over 
Na2SO,, filtered and concentrated under vacuum. The 
residue is chromatographed on silica gel; eluent: 98:2 
(v/v) methanol/dichloromethane. The pure fractions are 
collected and concentrated under vacuum. The residue is 
washed with St sodium hydroxide solution, extracted with 
ether and dried. 4.6 q of colourless oil are obtained. 

b) N-[2-(3,4-Dichlorophenyl)-4-(tetrahydro-2-
pyranyloxy)butyl]-N-methyl-2-thiophenecarboxamide. 

A mixture of 3.4 q of the amide obtained above 
and 0.45· g of 55\ sodium hydride in 10 ml of tetrahydro­
furan is stirred at room temperature. The reaction 
mixture becomes clear and orange in colour. 1.23 g of 
iodomethane in 10 ml of tetrahydrofuran are then added 
and the mixture is then stirred for 1 hour at room 
temperature and heated to reflux for 1 hour. The tetra­
hydrofuran is concentrated, the residue is taken up in 

water·and extracted with ether and the organic phase is 
washed once aqain wJ.th water and with sodium chloride 
solution and concentrated under vacuum. 
· , .,: m • 3 • 4 g 

c) N-[2-(3,4-Dichlorophenyl)-4-hydroxybutyl]-N­
methyl-2-thiophenecarboxamide. 

3.5 q of the product obtained above are dissolved 
in 30 ml of methanol in the presence of 0.35 q of resin 
(AJQherlyst H-15, Aldrich, sulphonic acid resin, dry) and 
the mixture is heated ·to reflux for 1 hour 30 minutes. 

The mixture is filtered on Celite, the filtrate 
is concentrated under vacuum and the residue is washed 
with hexane and then taken up in ether/hexane mixture. 
2.6 g of white crystals are obtained. 

M.p. 107-109•c 
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d) N-[2-(3,4-Dichlorophenyl)-4-m~e~t~LiR!i!nll"'t'rJitre-R¥l--l 

oxybutyl]-N-methyl-2-thiophenecarboxamine. 
2 q of alcohol obtained above and 0.65 q of 

triethylamine in 30 ml of dichloromethane are stirred at 

room temperature. A solution of 0.69 q of mesyl chloride 

in 10 ml of dichloromethane is then added dropwise. When 

the addition is complete, the mixture is heated to reflux 

for 30 minutes. The dichloromethane is evaporated off 

under vacuum, the residue is taken up with water and 

extracted with ethyl acetate, the organic phase is washed 

with 5\ sodium bicarbonate solution and then with 

saturated sodium chloride solution and dried over Na2SO, 

and the solvent is evaporated off. 
m = 1.2 g. 

e) Compound 33. 

A mixture of l g of the product obtained above, 

1 g of 4·-hydroxy-4-phenylpiperidine and 2 ml of dimethyl­

fox:mamide is heated to &o•c for 2 hours. After cooling, 

the mixture is diluted with ether and washed with water. 

and then with dilute sodium hydroxide solution. It is 

dried over MgS04 and the solvents are then evaporated off .• 

The residue is chromatographed on silica gel; eluent: 

dichloromethane.to dichloromethane with the addition ~f 

2. 5\ of methanol. 0. 7 g of product is obtained, the· 

hydrochloride of which product is made; after dissolution 

in dichloromethane, ethereal hydrogen chloride is added 

t~:' pH 1 and the mixture is then concentrated under 

vacuum. The hydrochloride is solidified in ether. 

m = 0.74 q 
NMR 

7.8-6.8 (up, 11 H); 5.3 (s, 1 H); 3.8-2.S (up, 12 H); 

2.5-1.4 (up, 6 H). 
The compounds described in Table 6 were 

according to Example 33. These compounds 

hydrochlorides. 

prepared 
are all 
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N-Methyl-N-{2-(3,4-dichlorophe· 
4-(4-hydroxyphenyl)piperidyl]butylI}"}-=·'2"='tit~op.b.&n.!,:J 
carboxamide hydrochloride. 

Ar' =~Cl; 
Cl 

.. ; 

s 
• = 2 ; R = -cH3 ; T·Z • ~~ 

a) Preparation of the amine: 4-hydroxy-4-( 4-hydroxy-
phenyl)piperidine. 

Step 1 
4-(Benzyloxy)bromobenzene. 
32.6 g of 4-bromophenol, 34.2 g of benzyl bromide 

and 42·9·0£ potassium carponate in 150 ml of dimethyl­
fODllCllDide are stirred at 4o•c for 2 hours. 

The solution is concentrated under vacuum, the 
residue is taken up in water and then extracted with 
ether and the orqani~ phase is washed ,.rith water, 
separated after settling has taken place; driec;l over MgS04 

and concentrated under vacuum. 
The residue is recrystallised in isopropanol. 
m = 30 g 

M.p. 61 •c • 
. '··.:' Step 2 

l-Benzyl-4-(4-benzyloxyphenyl)-4-hydroxy­
piperidine. 

14 g of the product prepared· above ·are dissolved 
in 100 ml of tetrahydrofuran and added to . 1. 2 g of 
maqnesium recovered with· 20 ml of tetrahydrofuran at 
6o•c. When the addition is complete, the temperature is 
maintained at 6o·c·for 2 hours and the mixture is then. 
cooled to -10 •c. A solution of 10 g of 4-benzylpiperidone 
is then added dropwise and the mixture is allowed to 
return to room temperature. The mixture is poured into 
saturated ammanium chloride .solution, the resulting 
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washed with water, separated after settling has taken 
place, dried over MgSO,. and concentrated under vacuum. t?he 
residue is chromatographed on silica gel; eluent: 
97 .5:2.S (v/v) dichloromethane/methanol. Concentration of 
the pure fractions yields 9 q of the expected product. 

M.p. = 104-107•c. 
St@p 3 

4-Hydroxy-4-(4-hydroxyphenyl)piperidine. 
6 g of the product obtained above, dissolved in 

200 ml of ethanol, are hydrogenated at room temperature 
and atmospheric pressure in the presence of palladium on 
charcoal (10' Pd). When the theoretical volume of 
hydrogen is absorbed, the catalyst is filtered off, the 
filtrate is concentrated under vacuum, the residue is 

taken up with ether and the crystals are filtered off. 
_m = 1.1 g 

- M.p. 232-235 •c. 
b) Compound 34 

_2.1 g of the product obtained above accordina to 

Example 33 d), 1 9 of the amine obtain~d in above step 

3 and 1.1 q of triethylamine are dissolved in 
5 ml of dimethylformamide and heated to ao•c for 2 hours. 
The mixture is concentrated under vacuum, the residue is 
taken up in water and acidified to pH 3 with 6 N 

hydrochloric acid solution, the mixture is extracted with 
e~~,Yl acetate and the organic phase is separated after 
-settling has taken place, dried over Mqso_. and 
concentrated under vacuum. 

The residue is taken up in acetone and solidified 
in ether. 

m = 0.7 g 

NMR 

9.3 (s, 1 H); 6.6-8 (up, 10 H); 5.2 (s, 1 H); 2.6-4 (up, 
12 H); 1.6-2.4 (up,· 6 H). 
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-------------------------------------------------------------------------. . . . . . 
: Example : y/). 

v 
. . NMR. spectrum . . 

No. . . 
·------------·--------------------·-------------------------------------· . . . . 

. . 

. . 

. . 

35 : Cl , ~ · - : _4.0·2.6 "4J, 12 R) ; : 
: -(Y-OHO : 7.8-6.8 6.p, 10 B) ; S .. 5 (s. 1 R) ; : . 

36 

... 

37 

38 

: - : 2.6·1.S (\4>, 6 I). : 
. . . . 

. . 

. . 
: 8•7. ( t.p,10 B) ; 5~8 (s, 1 R) ; 

:. 4·2, 7 (t4J, 12 H) i 

: 2.7-1.7 "1, 6 H) • .. . 
. . 
: 7.85 Cs. 1 H) ; 7.75·7.2 Ct.p, 7·H) ; 

. . 

. . 

. . 

: 7.05 Cs. 1 B) ; S.8 (s, 1 B) ; : 

- : 3.8-2,6 ( t.p,12 R) i 

2.6·1.6 ~. 6 H). 

::_··:. ...... 

. .. . . 

. . 

. . 

. . 

. . . . 

. . 
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. . 
: 40 
. . 

: 

. 41 . 

. . 

. . 
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. . . . 
: 8.2 (s, 2 K) ; 6 •. 7·7 .8 (.\4>, 11 B) . : 

0-"·-
• . : 2·4 (~,1.8 H) • . . . 

v. . . . . 
. : . 
: 

. 
Q-A- . 

: 6, ?·7 .8 (~, 10 H) ; 1.8-4 (~. 10 R) : 

. u . . . 

. OCH3 . . . . . 

. . . 
• . . 

. . 

f)--0-
. . 

. : 1-a c~. 10 R> ; 6,35 (s, 1 H) . . . • . 
: 2·4.2 (14>,16 H). . . 

: Cl'3 : . • 

-----------------------------------------------·-----------------------·-

: .. ·~~: 
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EXAMPLE 42 
N-[4-(4-Benzyl-4-acetoxypiperidyl)-2-(3,4-clichlo­

rophenyl) butyl] -2, 4.-clichlorobenzamide hydrochloride. 

Ar'=~cl;. o--o-a~-; 
.. .Cl 

•=2; 1•1; r-z--c~c1 
3~-
Cl 

0.12 g of acetyl chloride is added to 0.4 g of 
N-[4-(4-benzyl-4-hydroxypiperidyl)-2-(3,4-
dichlorophenyl)butyl]-2,4-dichlorobenzamide hydrochloride 
(Compound 7 obtained according to Example l),dissolved 
in 10 ml of dichloromethane in the presence of two 
equivalents of triethylamine. 

After 1 hour's stirring at room temperature, the 
mixture is washed with water and the organic phase is 

separated after settling has taken place, dried over MgSO. 

and concentrated under vacuum. The residue is chroliaato­
qraphed on silica gel; eluent: dichloromethane, then 95:5 

(v/v) dichloromethane/methanol. The fractions of pure 
pr6duct are concentrated under vacuum, ethereal hydrogen 
chloride is then added to pH 1 and the ether is concen­
trated under vacuum. 

The hydrochloride is solidified in ether. 
m = 0.26 g 

NMR 

8.5 (t, 1 H); 7.7-6.98 (up, 11 H); 3.6-2.6 (up, 11 H); 
2.4-1.8 (up, 9 H) •. 

The compounds described in ~able 7 were prepared 
according to Examples 1 to 42. 



_,11e7a. x 

43 H 4~ 
0 

I 44 4-cl -<>-f,-ar, 

l 0 

. 
I 
i . 

! 
• ! 

45 H -Of 
i 
I 

i 
I 46 H '"f,-afs 

0 - -~ ...... 

47 H -c~ 

& 

. . ..... -... ... __ ~ .. . . . ··-----...__.._ 

- -~g -

TABLE 7 

Cl 
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1 HCl 

NMR spectxum. 

7.9-6.9 (up, 11 H); 
4.0-2.65 (up, 12 H); 
2.65-1.8 (up, 9 H). 

7.7-6.9 (up, 10 H); 
3.8-2.S (up, 12 H); 
2.5-2.1 (up, 6 H); 
2.0 (s, 3 B). 

7-7 .9 (up, 11 H); . 
2-4.1 (up, 18 H). 

7-7.8 (up, 11 H); 
1.8-4 (up, 21 H). 

7-7.9 (up, 11 H); 
2-4.3 (up, 20 H); 
1.15 (t·, 3 B). 
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--------------------------------------------~----------------------------. Example Ar' . -i . Z1 . Z2 . NMR spectrum . . . . . . . . No. . . or M.p.' •c . . . 
:---------:-------------:-----=------:------=---------------------------: . . . . . . 

48 . . CH3 B H 186 . . 
. . . . . . . . . . . . 

. . . . . . . . . . 
. . . . . . . . . . : : : . . 
: 49 : H . R . a . 148-152 . . . . . . . : . . . . . . . . : . . . . . . . . 

. . . . . . . . . . . . • . : . . . . . . . . . 
so . CB3 . R . B . 144-146 . . . . . . 

. . . . . . . .. . . 
. .~ . . . . . . .... . . • . . : . . . . . . . . . 

. . 8.4 (d. J = 8 Hz, 1 H) ; . . 
51 : H . OCR3 : OCR3 . 8~0-7._7 ~. 4 R) . 7.7-7.2: . . • . . f.4>, 8 R) ; 6.6 (~, 2 H) ; . . . 

. . . : S.4 (s. 1 H) . 4.1-2.8 . . . . • . . . . . . ~, 9 H) . 3.8 Cs. 3 H)"; . . . . • . 

. . . . . 3.6 Cs. 3 H) ; 2.s-2.2 . . . . . 
. . . . . (~,4 H) ; 1.8 c~. 2 H). . . . • . • . 

: . . . . . . 
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w 53 
: 

. . 
54 

. . 

. . 
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: CH3 : OCH3 : OCH3 : 140•145 
. . . 

. . 

. . 

. . 

. . 

. . 

CH3 

CH3 

. . 

. . 

. . 

. B . 

. H . 

. . 

. H . 

. . 

. . 

. . 

. . 

. H . 

(decomposition) 

: 118 

: 7.7·6.7 t4J, 15 H) 

. . 

. . 

. . 

. . 

. . 

: 5.4 (1'J,l R) ; 4.0·2.6 : 

: (14>, lSR) ; 2.4-1.6 ~. 68): 

-------------------------------------------------------------------------

. >,,,.._ 

,._.. 
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Table. 9 

,HCl 

-------------------------------------------------------------------------
Example: 

Do 
r\ 

y N· 

V 

. . 

. . 
Re spectrum or 
M.p.J °C 

·---------·--~----------~---------·-------------------------------------· 
. . . . . . 
. SS . Cl . 7.8-6.9 (14>, 12 H) • . . . ' . . : 3.9-2.7 (W, 12 H) • . . . • . . . 0 . 2 .. 1-1.a (14>, 9 H). : . . . . ~ =O . . . 

' . CH3 . . . 
. . . . . . . . 

. . . . . . 
56 . 200. . . . . : . 

-~. 

" 

RO . . . . . . . . . . 
. . . . . . 

51 . :·1.a-6,a q,, 13 H) ; 4.6 ~. 1 H) ; . . . . . . 3.8-1.8 ( 14>,20 I). : . . . 
CH2 . . 
' OH . . . . 



58 O{)-
0 

~H2-CH3 . . 
. . 

59. . . 
. . . . 

. 0 . 
I . C=O . 

. ~H3 . 
: 
. . 

60 . N· . 
. . 

. . 0 . . 
i 
C=O 
I . . CB2-CB3 . . 

. . . . 

61 
. . 
. 0 . 

' . : C=O . 
-~. 

·~- : 

. . . . 
. . 

62 
. . 
: CH2-NH2 

-53-

. 7.8-6,9 . 

. 3.8-2.6 . 

. 2,S-1.9 . 

. 1.1 Ct, . 

. . 

. . 

. 203 . 

. . 

. . 

. . 

. . 
198 

: . . 
. . 
: 

140 

. . 

. . 

. . 
: 
. . . . 
. •· . . 
: .163 
. . 
: 

.. ··-·- ·--... ____ _ 

REPLACEMENT SHEET 

2 0 DEC 1997 

/~----i 
~. 13 H) . , 
C&.p, 14 H) i 

(~.6 H) . 
J 

J = 6 Hz, 3 B). 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . . 

. . 



O{)-63 . . 

CH2 
I 

tfH 
CO-CH~ 

. . s . . oo-64 

HO 
. . 

Q-8A.-65 v 
: . OCH3 

. . . . 
: -0- /"\ 66 : .Rseo ~-'4 a~-. . . • . 

. OH . . . 6-A-· . 67 . 
.. ·\· v .. 

. 144 . 

. . 

. 188-190 . 

. . 

. . 

. 134 . 

. . 

. . 

. . 

. 114-116 . 

. . 

. . 

. . 

. 128-130 . . . 

REPLACEMENT SHEET 
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. . 

. . 

. .. 

. . 

. . . 

. . 

-------------------------------------------------------------------------
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,HCl 

-------------------------------------------------------------------------
: Example: X 

: n° : Ar·(CH2)x-~N-. . v . . 

. . 
: R 
: 

z 

K.p., •c 
or RR . . 

. . 
·---------·----------------------·-----·-----------·--------------------· . . . . . . . 

~270·-
. . 

68 

OH 
. . 

69 -. 
. . 

CN : 
. . 

. . . . 
10 

OCOCH3_ 

·CH2{} CH3 

Cl . . 
. . 

·CH2'! CH3 . . 
. . 
. . 
. . 
. . 

CH3 
. . 
. . 

7.7·6.8 o..>, 12 H); 
4. 7 (s, 1 H) ; · 

3.6-2.4 lp, 16 H); 
2.2-1.4 ~; 6 H). 

: 

. . 
7.7~6.8 (q1

1
22 H); ·: 

3. 7·2 .s (:q>.14 H); 

2.6-2,0 (qJ,6 H) • 

232 

-------------------------------------------------------------------------
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EXAMPLE 71 
N-Methyl-N-(4-(4-phenyl-4-acetylaminop per y 

2-(3,4-dichlorophenyl)butyl]benzamide hydrochloride. 
A) Preparation of the amine: 

4-Acetamido-4-phenylpiperidine hydrochloride. 
a) 4-lcetamido-4-phenyl-1-benzyl-piperidine hydro-

chloride. . 

260 ml of 95\ sulphuric acid is added dropwise to 
69 g of 1-benzyl-4-hyd.roxy-4-phenylpiperidine suspended 
in 300 ml of acetonitrile while the temperature is main­
tained at between 25 ·and 3o•c. The reaction mixture is 
then stirred at room temperature for 4 hours and there­
after successively poured into ice and neutralised with 
30\ sodium hydroxide solution. 

'l'he precipitate is separated by filtration, 
washed with water and then dried in acetone. 

m = 58 g 
M.p. 180.6-182•c 

-b) 4-Acetamido-4-phenylpiperidine hydrochloride. 
Ether saturated with hydrochloric acid is added 

to 58 g of the product prepared above, ·dissolved in 
600 ml of methanol, to pH 1. 'l'he mixture is then 
hydroqenated at atmospheric pressure and room temperature , . 

in the presenc::e of 6 q of palladium on charcoal ( 10• P~) • 
When the theoretical volume of hydrogen is absorbed, the 
catalyst is separated by filtration, the filtrate is 
concentrated under vacuum and the residue is recrystal­
lised in ethanol. 

· , .,:' m = 45 g 
x.p. 2s6.s-2ee•c 

B) Preparation of Compound 71 

a) R-[4-Methanesulphonyloxy-2-( 3., 4-dichloroph~~yl)­
butyl ]-R-methylbenzamide. 

This compou~d is·prepared accordinq to Example 1, 
step e). 

M.p. 100-102•c 
b) Compound.71 

1.4 g of·~4-:-acetamido-4~phenylpiperidine and 1.4 g 
of the above mesyl~te are heated .. to eo•c in 3 ml of DHF ... ·· . . ~- . . 
for 2 hours. Ice .:.is added and .. the mixture is extracted ., .. ~ ... :.: 
with dichloromet~ne • The organic phase is separated . -~. · ... "/~:. 
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after settling has taken place a · ely 
with water and then with .saturated NaCl solution and 
dried over MgS04 • It is concentrated under vacuum and the 
residue is chromatographed on silica qel; eluent: 
dichloromethane/methanol (97:3, v/v). 

Concentration of the fractions of the pure 
product yields a residue which is taken up in methanol. 
The addition of ether saturated with hydrochloric acid 
yields the hydrochloride. 

m = 0.8 g 
NMR: 3H at 2 ( s, CH;,-C-); 18H between 2 .10 and 

u 
a 

3 • 9 0 (up, N-CH3 , all the CHz, CH-CaH5 ; l 3H between 
7.00 and 7.80 (up, aromatic H); lH at 8.20 (s, 
NH-C-). 

D a 
EXAMPLE.72 

' 
(-)-N-Methyl-N-[4-(4-phenyl-4-acetylamino­

piperidyl)-2-(3,4-dichlorophenyl)butyl]benzamide hydro­
chloride. 

Step 1 

o-('l'etrahydro-2-pyranyloxyethyl)-~~4-dichloro­

benzeneacetoriitrile. 
This compound is prepared according to Example 

1 a). 
Step 2 

· .,. {J- ( 'l'etrahydro-2-pyranyloxyethyl )-3, 4-dichloro-
benzeneethanamine. 

-:t'his compound is prepared according to Example 
1 b). 

Step 3 
,6-Hydroxyethyl-3, 4·~dichlorobenzeneethanamine. 
81 q of the product obtained above according to 

step 2 are dissolved in 38 ml of methanol. 
80 ml of saturated ethereal hydrogen chloride 

solution are added while the temperature is maintained at 
between 20 and 2s•c •. The mixture is stirred for 30 
minutes at room temperature and then concentrated to 



dryness. The residue is dissolved 
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the solution is washed twice with ether, 
NaOH solution and extracted with dichloromethane. After 
drying over MgS04 , the organic phase is concentrated to 
dryness, the residue is taken up in 800 ml of isopropyl 
ether, some insoluble matter is separated by filtration 
through Celite and the filt:t:ate is concentrated under 
vacuum to approximately 300 ml, seeded with crystals of 
amino alcohol and stirred overnight. 

The product is filte_red off and rinsed with 
isopropyl ether and then with pentane. 30.2 g of the 
expected product are obtained. 

M.p. 90-91•c 
Step 4 
( + )-JJ-Hydroxyethyl-3, 4-dichlorobenzeneethanamine •· 
A solution of 44.7 g of product obtained 

according to step 3 above in 300 ml of methanol is added 
to a boiling solution of 29 g of D-(-)-tartaric acid in 
800 ml of methanol. 

The mixture is allowed to return to room 
temperature and is stirred for 4 hours. It is filtered 
and the residue is rinsed with ethanol and then with 
ether. 34.1 g of tartrate are obtained. 

The product is recrystallised in 1.75 1 of 
methanol to obtain 26.6 g of tartrate. 

[a] ~5 = -4 • 2 ( c = 1, HzO) 
The tartrate is taken up in 120 ml of water. The 

mixture is allcalinised with NaOH solution and extracted 
twice with dichloromethane, and the organic phase is 
dried over MgS04 and concentrated to dryness. The residue 
is taken up in a little isopropyl ether, pentane is added 
and the mixture is filtered to obtain 15.4 q of product. 

M.p. 79-so•c 
[a]:5 = +9 .4 (c = 1, MeOH) 
Step S 
Ethyl N-[4-hydroxy-2-(J,4-dichlorophenyl)butyl]­

carbamate. 
15 g of product obtained according to step 4 

above are dissolved in 200 ml of dichloromethane. 9.9 ml 
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i _____ __, 
of triethylamine are added. 

The mixture is cooled to o•c, and a solution of 
6. J ml of ethyl chloroformate in JO ml of dichloromethane 
is added dropwise at this temperature. After 15 minutes, 
the mixture is washed with water, then with dilute HCl 
and then with saturated aqueous NaHC03 solution. After 
drying over MgSO., it is concentrated to dryness to obtain 
20 g of product in the form of an oil. 

Step 6 

(+)-N-Methyl-p-h~droxyethyl-J,4-dichloro­

benzeneethanamine hydrochloride. 
A solution of 20 q of product obtained accordinq 

to step 5 above in 150 ml of anhydrous THF is added to 
5.1 g of lithium aluminium hydride suspended in 60 ml of 
anhydrous THF. The mixture is heated to reflux for 1 
hour. It is hydrolysed with 20 ml of water, the inorqanic 
matter is filtered off and the filtrate is concentrated 
to dryness. The oil obtained is dissolved in 100 ml of 
acetone •. Ether saturated with hydrochloric acid is added 
to pH 1, followed by ether until the mixture remains 
cloudy. The mixture is stirred for · 1 hour and the 
crystals are filtered off and rinsed with a little 
acetone and then with a little ether to obta.i.n 11 q of 
the expected product. 

H.p. 129•c 

[ar]~5 =- +8.4 (c = 1, MeOH) 
Step 7 

.. . ,:' (- )-N-[ 4-Hydroxy-2- ( 3, 4-dichlorophenyl) butyl ]-N-
methylbenzamine. 

8. 4 ml of triethylamine. are added to 8 .1 q of 
product obtained according to step 6 above, suspend~ in 
120 ml of dichloromethane. The mixture is cooled to o•c 
and a solution of 3.4 ml of benzoy~ chloride in 35 ml of 
dichloromethane is added dropwise. ·.After 15 minutes, the 
mixture is washed with water, then with dilute HCl and 
then with aqueous NaHC03 solution. It is dried over HgSO, 
and concentrated to dryness. A solid is obtained, which 
is taken up in ether and filtered off • 

.m - 9.0 g 
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M.p. 129•c 

(a]~5 
• -19 (c • 1, MeOH) 

Step 8 
(-)-N-[4-Methanesulphonyloxy-2-(3,4-dichloro-

phenyl)butyl]-N-methylbenzamide. 
4. 8 ml of triethyl·amine are added to 10. 5 q of 

product obtained according to step 7 above, dissolved in 
120 ml of dichloromethane. The mixture is cooled to o•c 
and 2.7 ml of methanesulphonyl chloride are added 
dropwise. After 15 minutes, _the mixture is washed twice 
with water and then with saturated aqueous NaCl solution. 
It is dried over MgS04 and concentrated to dryness to 
obtain a foam. 

[a]~5 = -2.3 (c = 1, CHC13 ). 

Step 9 
Compound 72 
22 • 7 g of 4-phenyl-4-acetylaminopiperidine hydro­

chloride· are dissolved in 20 ml of water. 10 ml of 
concentrated sodium hydroxide solution are added. 'l'he 
mixture is extracted twice with dichloromethane and the 
organic phase is dried over MgS04 • The solution obtained 
is added to the product obtained in step a. ~he mixture 
is co~centrated to dryness, 30 ml of DMP' are added and 
the mixture is heated to 70 •c for 1 · h 30 min. 'l'he 

solution is poured very slowly onto 30 ml of water + ice. 
The precipitate is filtered off, taken up several times 
in. ~ater and drained. It is purified by chromatography on ... ,. 
silica; elution: pure dichloromethane, then dichloro-
methane with addition of methanol up to 10•. 

Hydrochloride: The base is dissolved in acetone. 
Ether saturated with hydrochloric acid is added to pH 1. 

·'l'he solution is poured into isopropyl ether, the mixture 
is filtered and the product is dried. 

m • 11 g 

[a ]~5 • -29 .5 (c • 1, MeOH) 

.. · .... ~ NMR: 3 Hat 1.85 (s, CH3-C-); 18H between 2.0 and 
~ . 

0 
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3. 7 S (up, N-CH31 all the CHzt __ cH- 8 s) ; 

6.80 and 7.70 (up, aromatic H); lH at 8.10 (s, 
NH-C-). 

II 
0 

EXAMPLE 73 
(+)-N-Methyl-~-[4-(4-phenyl-4-acetylamino­

piperidyl)-2-(3,4-dichlorophenyl)butyl]benzamide hydro­
chloride. 

The (+) enantiomer is prepared according to the 
same procedure as for the . ( - ) enantiomer described in 
Example 7Z above, replacing 0-(-)-tartaric acid in step 
4 by L-(+)-tartaric acid. 

[ct]~5 = +30.6 (c = 1, MeOH) 
NMR: 3H at 1.85 (s, CH3-C-); lSH between 2.00 and 

8 
0 

3. 75 (up, N-CH31 all the CHz, CH-C8H5 ); 13H between 
·6.80 and 7.70 (up, aromatic H); lH at 8.10 (s, 
NH-C-). 

H 
0 

EXAMPLE 74 
(-)-N•[2-(2,4-Dichlorophenyl)-4-(4-hydroxy-4-

phenylpiperidyl)butyl]-N-methyl-2-thiophenecarboxamide 
hydrochloride. 

This compound is prepared using the procedure of 
Example :72 above. 

[a]~= -51.0 (c = 1, MeOH) • 
. EXiMPLE 7 s· 

(+)-N-(2-(2,4-Dichlorophenyl)-4-(4-hydroxy-4-
phenylpiperidyl)butyl]-N-methyl-2-thiophenecarboxamide 
hydrochloride. 

This compound is prepared using the procedure of 
Examples 72 and 73 above. 

(a] ~s • +5 2 • 7 ( c • 1, MeOH) • 
The alcohols synthesised accordinq to Example 

1 d) above or according to Example 42 are key 
intermediates for the preparation of the compounds (I). 

Table A below describes various alcohols which 
are useful for the preparation of compounds (I): 
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I 
TABLE A. Synthesis int:e:rm:e:-d:;i;-:a:-:t:-:e:'."':'.s~-........ __J 

-------------------------------------------------------------------------
: Pxcduct : 

No. 

: I : . . 

·---------·-----------------·-----·-------------------------------------· . . . . . 

. . . 

. . 

. . 

. . 

. . 

. . 

(a) 

(b) 

. · .•. : 
·cc) 

(d) 

-: 

. . 

. . 

. . 

s 

'[J 

6.8-7 .8 (~ .• 8 H) ; 4.S GB:, 1 B) ; 

: CH3 2~6-4 ~' 8 H) ; 1~3-2-1 ('4J,2 H). 
. . . . 
. . 
. . . . 
: : 6.8-7 .6 ~' 6 H) ; 3·4.2 (~, S K) ; 

: CH3 2.4 (s, 3 H); 1.4-2.2 (~, 8 H). 

. . 
. . 

: : 6.8-7.8 (~,6 H) ; 4*4 Ct. 1 H) ; 

: CB3 : 2 .• 6-4 (1:4>, 8 H) ; 1.,4·1.9 Cm, 2 B) • 

. . 

: 

. . 

. . 

. . . . 
. . 

. . 
: 

: CH3 :. 1.3 (~, 2 H) ; 2.6-S ('-'>, 9 H) 

: : 8.2-6.2 (14>
1

10 H) ; 
: S-2.6 ~, 9 H) ; 

: 1.3 (~,2 R). 

. . 

. . 
: 

--------------------------------·----------------------------------------
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CLAl"S 
for the contracting states 
GB, IT, LI, LO, NL, SE 

,_ 

1. A compound of formula a , . 

Y~·(CH2)a·CH·CH2·N·T·Z 
~ 1r• 

(I) 

in which: 
Y represents - either a qroup Cy-N in which 

• Cy represents a phenyl, unsubstituted or 

substituted one or more . times with one of the 

substituents selected from: 
. . 

hydrogen, a halogen atom, a . hydroxyl, a C1-C4 

alkoxy, a C1-C4 alkyl, a trifluoromethyl, the said 

substituents beinq identical or different; a C3-C, 

cycloalkyl qroup; a pyrimidinyl qroup or a 
pyridyl qroup; . 

x 
I 

- or a qroup Ar-(Cllz)x-C in which 
•· Ar represents a phenyl, unsubstituted or 

substituted one or more times with one of the 

substituents selected from: 

• 
• 

hydrogen, a halogen atom, a hydroxyl, a c1-c. 
alkoxy, a trifluoromethyl, a C1-~4 alkyl, the 

. said substituents being identical or different; 
a pyridyl group; a thienyl group; 
x is zero or one; 

~SHEE}';~AS BE~N 
~ . CED 

X represents a hydroxyl, a C1-C4 alkoxy; a 
hydroxyalkyl in which the alkyl is a C1-C:s group; 
a C1-C4 acyloxy; a phenacyloky; a carboxyl; a C1-C4 

carballcoxy; a cyano; an aminoalkylene in which 

the alkylene is a c,-c3 group; a group -N-(X1 )z in 
which the groups X1 independently represen:t hydro­

gen, a C1-C4 alkyl; a group -NH-C-Alk in which Alk 

represents a c1-c, alkyl; 

I 
0 

a gmJp -Alk
1
-111-c-Alki in which Al.k1 is ·a c1-s alkyleaa 

& 

·-.;, 

and Alk' 1 is a c1-, alkyl1 a c 1-c4 acyl i a ~ -s-~ in wh1 

Xz represents hydrogen or a C1-C4 alkyl groupi 

11111111111111 11111 1111111 1111 
* C L M S * 
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or alternatively X forms a . ..double bond with the 

carbon atom to which it is bonded and wit~h!-!t~h~e~~-:-::-;-;;~;i 
adjacent carbon atom in the heterocycle; 1 nus SHEET HAS BEEN 

REPLACED 
m is 2 or 3; 
Ar' represents a phenyl, unsubstituted or 
substituted one or more times with one of the 
substituents selected from: 

hydrogen, a halogen atom, preferably.a chlorine 

or fluorine atom, a trifluoromethyl, a C1-c, 
alkoxy, a c1-c, alkyl, the said substituents being 

identical or different; a thienyl; a benzo­

thienyl; a naphthyl; an indolyl; an · indolyl 

M-substituted with a C1-C3 alkyl; 
R represents hydrogen,. a C1-C6 alkyl: 

T represents a group selected from \ \11\11\ \\\I\\ Ill\\ \\1\1 \\\Ill 
* c L M S * 

0 
II 

-c-
and 

W being an oxygen or sulphur atom, and 
z represents either hydrogen, or M or OM when T 

0 
I 

represents a -c- group, or M when T represents a 
w 
I 

group -C-NH; M represents a C1-C1 alkyl; a phenyl-
alkyl in which the alkyl is ·a C1-C3 group, optionally 

-~ubstituted on the aromatic ring with a halogen, a 
.·trifluoromethyl, a C1-C4 alkyl, a hydroxyl, a C1-C4 

alkoxy; a pyridyl alkyl in which the alkyl is a C1-C1 

group; a naphthylallcyl in which the alkyl is a C1-C3 

group, optionally substituted on the naphtbyl rinq­
system with a haloqe~,. a trifluoromethyl, a C1-C4 

alkyl, a hydroxyl, a C1-C4 alkoxy; a pyridylthioalkyl 

in which the alkyl is a C1-C3 qroup; a styryl; a 

. phenyl group which is unsubstitu~ed or substituted 

with one or more substituants selected from F; Cl; 

Br; I; CN; OB; NB2; NB-CO-NB2; N~, CONB2; CF3, C1-

C10 alkyl; ~lke~y1 containinq from 2 to 10 carbon 
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, 

atoms; alkynyl containing bon 

atoms; cycloalkyl containing from 3 to 8 carbon 

atoms; bicycloalkyl containing from 4 to 11 carbon 

atoms; hyc:lroxyalkyl containing from 1 to 5 carbon 

atoms; alkoxy containing from 1 to 10 carbon 

atoms; alkoxyalkyl containing from 2 to 10 carbon 

atoms; alkoxyalkoxyalkyl containing up to 

10 carbon atoms; alkoxyalkoxy containing from 2 to 

10 carbon atom8; alkenyloxy containing from 2 to 

10 carbon atoms; alkenyloxyalkyl containing up to 

10 carbon atoms;· alkynyloxy containing from 2 to 

10 carbon atoms; alkynyloxyalkyl containing from 3 

to 10 carbon atoms; cycloalkoxy containing from 3 

to 8 carbon atoms; alkylthio containing from 1 to 

·10 carbon atoms; alkylthioalkyl containing from 2 

to 10 carbon atoms; acylamino containing from l to 

7 carbon atoms;. acylaminoalkyl containing from 2 

to 8 carbon atoms; acyloxy containing from.· 1 to 

6 carbon atoms; alkoxycarbonyl containing from 2 

to S carbon atoms; cycloalkoxycarbonyl · containing 

from 4 to 8 carbon atoms; alkylaminocarbonylamino 

containing from 2 to 4 carbon atoms; dialkyl-

·~nocarbonylamino containing from 3 to 7 carbon 

atoms; pyrrolidinocarbonylamino; piperidino-

carbonylamino; cycloalkylaminocarbonylamino 

containing from 4 to 8 carbon atoms; 

alkylaminocarbonylamino~lkyl containing from. 3 to 

9 carbon atoms; dialkylaminocarbonylaminoalkyl 

containing from .4 to 11 carbon atoms; pyrrolidi~o- · 

carbonylaminoe:thyl, piperic:linocarbonylaminoethyl; 

cycloalkylaminocarbonylaminoaikyl containing from. 

5 to 12 carbon atoms; alkoxyca~bonylaminoalkyl 

TKtS SKSBT HAS aP.P"'' 
UPl.AClU> 1111\1111\11\11111111111111111 
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containing from 3 to 1:2- carbon atoms; cyclo­

alkoxycarbonylaminoalkyl containing from 5 to 

12 carbon atoms; carbamoylalkyl containing from 2 

to 5 carbon atoms; alkylaminocarbonylalkyl 

containing from 3 to 9 carbon atoms; 
dialkylaminocarbonylalkyl containing from 4 to 

11 carbon atoms; pyrrolidinocarbonylmethyl, 

piperidin9carbonylmethyl, piperidinocarbonylethyl, 

cycloalkylaminocarbonylalkyl containing from 5 to 

12 carbon atoms; alkylaminocarbonylalkoxy 

containing from 3 to 10 carbon atoms; dialkyl­

aminocarb~nylalkoxy. containing from 4 to 10 cai:bon 

atoms; (1-piperidinyl)carbonylmethoxy; cycloalkyl­

aminocarbonylalkoxy containing from 5 to 11 carbon 

atoms; a 1- or 2-naphthyl group; a 

~-, 2-, 3-, 4-, 5-, 6-, 7-indenyl group; in which 
one or more bonds may be hydrogenated, it being 

possible for the said naphthyl or indenyl groups 

to ·be unsubstituted or optionally to contain one 

or more substituents such as alkyl, phenyl, cyano, 

hydroxyalkyl, hydroxyl, oxo, alkylcarbonylamino, 

alkoxycarbonyl and thioalkyl, in which the alkyls 
are C1-C4 groups; a pyridyl, thiadiazolyl, indolyl, 

;ndazolyl, imidazolyl, benzimidazolyl, benzo-
. triazolyl, benzofuranyl, benzothienyl, benzo­

thiazolyl, benzisothiazolyl, quinolyl, iso­

quinolyl, benzoxazolyl, benzisoxazolyl, benzoxa­
zinyl, benzodioxinyl or pyridinyl, isoxazolyl, 
benzopyranyl, thiazolyl, thienyl, furyl, . pyranyl, 

chromenyl, isobanzofuranyl, pyrrolyl, pyrazolyl, 

pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, 
phthalazinyl, quinazolinyl, acridinyl, iso­

thiazolyl, isochromanyl, chromanyl or carboxy aryl 

grou~, of which one or .,;,re do~-J!etie\ 
L REPLACED -
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hydrogenated, it being possible for the said 

groups to be linsubstituted or optionally to 

contain one or more substituents such as alkyl, 

phenyl, cyano, hydroxyalkyl, hydroxyl, alkyl-

carbonylamino, alkoxycarbonyl and thioalkyl 

groups, in which groups the alkyls are Ci-C, 

groups; 

or one of its salts with inorganic or organic acids. 
2 • Compound according· to Claim 1, in which Ar' is a 

3,4-dichlorophenyl group, or one of its salts with 
inorganic or organic acids. 
3. · Compound according to one of Claims 1 or 2, in 
which X is a hydroxyl, an acetyloxy or a group -NH-C-Alk 

II 
0 

in which Alk represents a C1 -C6 alkyl, or one of its 
salts'with inorganic or organic acids. 
4. Compound according to any one of claims 1 to 3, 
in which R is ·a methyl, c;-r one of its inorganic or 
organic salts. 
5. Compound according to any one of claims 1 to 4, 
in which T is a -C•O group, or one of its inorganic or 
organic salts. 
6. Compound according to any one of claims 1 to 5, 
in which T is a -C•O gr~up and z is a thienyl group, or 
_pne of its inorganic or organic salts • .... 
·1. Compound according to any one of claims 1 to 5, 
in which T is a -C•O group and z is a phenyl. group, 
optional.l.y di~ubstituted with a hal.ogen such as 
chl.orine, or one of its inorganic or organic sal.ts. 
8. Compound according to any one of claims 1 to 7, 
characterized in that it is the N-methyl-[4-(4-phenyl-
4~acetylamino-piperidyl )-2-(3, 4-dichlorophenyl)butyl]­
benzamide under the racemic form or one of. its salts 
with ··organic "or mineral· acids. 

· 9 •. · ~-=~-- . ( - )-N~_methyl-[ 4-( 4-phenyl-4-acetyiamino-
piperidyl) -2-(_3, 4-dichlorophenyl )butyl] benzamide and 
its ·salts with.oroani~ or mineral acids. EN 

. I 8E'61' RA.S 'BE 
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10. (+)-N-methyl-[4-(4-phenyl-4-acetylamino-
piperidyl )-2-(3,4-dichlorophenyl)butyl]benzamide and 
its salts with organic or mineral acids. 
11. Process for the preparation of compounds 
according to any one of claims 1 to 10, characterized 
in that 
-a) a free amine of formula: 

(II) 

in wh~ch m, Ar' and R are as defined above in claim 1 and E represents an 0-protecting group such as, for_., 
example, tetrahydro-2-pyranyloxy or a group 

o-
in:' which Y is defined as above in claim 1, on the 

x 

understanding that when Y represents a group Ar-(CH2 )x-C where X is a hydroxyl, this hydroxyl is protected, or 
an amine of formula: 

.11111111111111 111111111111 1111 * C L M S * 
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- c) the N-substituted alkanolamine thereby obtained, of 

formula: 

f ' HO-(CH2).-C·CH2-N·T-Z 
I 

(V) 

Ar' 

is treated with methanesulphonyl chloride 

- d) the mesylate thereby obtained, of formula: 

H R 
CH3S02-0-(CH2)•-b-ca2-~-l-Z (VI) 

lr· 

is reacted with a secondary amine of formula: 

(VII) 

in which Y is as defined above in ·claim 11 and 
- e) after deprotection, where appropriate, of the 

hydroxyl represented by x, the product thereby obtained 

is optionally converted to one of its salts. 
12. Pharmaceutical composition containing as active 

PJ:;.~nciple a compound of formula (I) according to any one 
·of claims 1 to 10. 

13. Pharmaceutical composition according to claim 

12, in the fo:rni of a dosage unit, in which the active 

principle is mixed with at least one pharmaceutical 

excipient. 
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ABSTR.ACTOf PJStLQSJJBE 

I . 2 7 MAR 1!4'1 l 
The invmtion relates to com.pounds of formula: _ _ 

R ~---_.. 
I\ I 
YJ-(C~)m-9H-CH;:-N-T-z (I) 

A( 

in which: 

Y represents - either a group Cy-N in which 
• Cy represents a phenyl, optionally substituted; a C3-C7 cycloalkyl aroup; a 

pyrimidinyl group or a pyridyl group; 

in which 

• Ar represents a phenyl, optionally substituted, a pyridyl group; a thienyl 

pup; 

• x is zero or one; 
. X represents a hydroxyl, a C1-C4 allcoxy; a. hydroxyalkyl; a C1-C4 acyloxy; a 

phenacyloxy; a carboxyl; a C 1-C4 carbalkoxy; a cyano; an aminoaUcylene; a 

group ·N-(X 1)2 in which the groups X 1 independently represent hydrogen. a 

C1-C4 alkyl; a.group -NH-fi-Alk in which Alk represents a 

C1·C6 alkyl; ·. 0 

a group -Alk;-NH-fi-Alk'1 in which the Allq is a C1-C3 

0 
alkylene and Alk't ~a C1-C3 alkyl; a C1-C4 acyl; a group -S-X2 in which 

Xz represents hydrogen or a C1-C4 alkyl group; or altematively X forms a 

double bond with the carbon atom to which it is linked and with the adjacent 

carbon atom in the h0tero9ycle; 

-mis2or3; 
• Ar represents a phenyl, optionally substituted; a thieuyl; a bcnzothimyl; a. 

naphthyl; an indolyl; an indolyl N-substituted with a C1-C3 alkyl; 

- R. represents hydrogen, a C 1-<=4 allcyl; 

· - T represents a group selected from -C(O)- and -C(W)-NH­

• W being an oxygen or sulp~ur atom, and 
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• Z rcprcscnts either hydrogen, or M or OM when T represcma a -C(O)- aroup, or 
M when T represents a group ·C(W)-NH; M represents a Ct-~ alkyl; a 

phenylalkyl, a pyridyl alkyl; a napththylalkyl; a pyridyltbioallcyl; a styryl; 

or one of it.s salts with inorganic or organic acids. 

REPLACEMENT SHEET 
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CLA UIS 

for the c:an t:r.sc:tinq s t:a t:es 

GB, IT, LI, LU, NL, SE 

l. A compound of formul.i: · 

in which: 

AT, BE, 

Y represencs - eicher a qroup Cy-N in which 
.1• 

(I) 

Cy represencs a phenyl,. :=.urtsubscicuted or 
subs1:it:uted one or more cimes with one of the 

subs1:icuencs selected f:om: 
hydroqen, a ha.loqen at:om, a. hydroxyl, a c1-c. 
alkoxy, a C1-C., alkyl, a c:ifluorcmethyl, che said 

su.bscicuents beinc; ident:ical or different; a .cl-c, 
cyc:loalkyl group; a py:i:idinyl group or a 

py:idyl qroup; 
x 
I 

- or a q=:::up A:-{C;t:)"-C i:t wh.ich. 

c :e;i:esen.ts a phenyl, unsubsti tui:ed or 

.sW:s:.!.:~~=c one c: mor9 ci:nes wi:~ one of tli.e 

s·t:.!>s-:.:.:.~ent:s selec-:.ed. f:om: 

hyC::oc;en, a. haloc;en a com, a hy<:=oxy l, a. C ~ -c~ 

a • k a t · - ' th 1 C - alk·.~ l • t:!'le ~ ox;·, =~:.uorcme ·Y-· a ~-~, 

said sul)sci~uents beinq identical or different; 

a pyricyl q:oup; a 1:..~ienyl qroup; 
x is :e:o or one; 
X rep:esencs a hydroxyl, a cL-c, alkoxy; a 

hydrox:allcyl in which the alkyl is a c~-C2 group; 

a cL-c• .acyloxy; a ph.enac:yloxy; a c:a=bcxyl;· a CL-c• 
c:arbalk=xy; a cyano; an am.i.noallcylene in which 

che alJc:ylene is a c,-cl group: a qroup -N--:(Xdz in 

which. t!1e qroups x, independently represenc hyd:o­

qen, a i:~-c. alk'fl; a qroup -NH-C-Alk in which Alk 

represe~cs a c,-c, alkyl; 

I 
0 

a ~ -All: -ell-C-A.t.k' in 1'ltLic:h A.Uc is a c <3 alk'Jlena 
1 .A 1 1 1 

and .. , ..... is c _,.. .,....... -r L a .--m -s-x_ in WiC 
n.i.A • . a 1-....l -z l: a cl - " ac'/ : .., .. --.. -, 

X: repr•sencs hydraqen or a c1-c. alkyl qroup; 
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or alternatively X forms a double bond with the 
carbon a tom. to which i e is bonded and wi eh the 
adjacent carbon atom in the heterocycle; 

m is 2 or 3; 
AJ!• represents a phenyl, unsubstituted or 
substituted --c;ne or more times with one of the 
substituents selected from: 

hydrogen, a haloqen atom, preferably a chlorine 
' or fluorine atom., a trifluoromethyl, a c1-c, 

alkoxy; a C1-C, alkyl, the said substituents beinq 
identical or different; a thienyl; a benzo­
thienyl; a naphthyl; an indolyl; an indolyl 
N-substituted with a C1-C3 alkyl; 

R represents hydrogen, a C1 -C6 alkyl; 
T represents a group selected from 

0 • -c-
and 

w being an oxyqen or sulphur atom, and 
Z represents either hyd:oqen, or M or OM when T 

0 
B 

represents a -c- qroup, or M when T represents a 
w 
y 

group -C-NH; M represents a C1-C6 alkyl; a phenyl-
allcyl in which the alkyl Ls a C1-C3 group, optionally 
substituted on the aromatic: ring with a halogen, a 
trifluoromethyl, a C1-C, alkyl, a hydroxyl, a C1-C, 
alkoxy; a pyridyl alkyl in which the alkyl is a C1-C3 

group; a naphthylallcyl in which the alkyl is a C1-C:1 

group, optionally substituted on the naphthyl ring­
system with a halogen, a trifluoromethyl, a cl-c, 
alkyl, a hydroxyl, a C1-c, alkoxy; a pyridylthioallcyl 

in which the alkyl is a C1 -c3 group; a styryl: a 

phenyl group which is unsubstituted or substituted 

with one or more substituants selected from F; .Cl; 

Br; I; CN; OH; NH2; NB-CO-NH2: N02, CONH2; CF3, C1-

C10 alkyl; alkenyl containinq from 2 to 10 carbon 
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atoms; alkynyl containinq from 2 to 10 carbon 

atoms; cycloalkyl containinq from 3 to 8 carbon 

atoms; bic:ycloalkyl containinq from 4 to ll carbon 

atoms; hyc:lroxyalkyl containinq from l to s carbon 

atoms; alkoxy containing from 1 to 10 carbon 

atoms; alkoxyalkyl containing from 2 to 10 carbon 

atoms; a.lkoxyalkoxyalkyl containing up to 

10 carbon atoms; alkoxyalkoxy containing from 2 to 

10 carbon atoms; alkenyloxy containing from 2 to 

10 carbon atoms; alkenyloxyalkyl containi.ng ·up to 

10 carbon atoms; alkynyloxy containing from 2 to 

10 carbon atoms; a.lkynyloxyalkyl containing from 3 

to 10 carbon atoms; c:ycloalkoxy containing f :om 3 

to 8 carbon atoms; alkylthio containing from 1 to 

10 carbon atoms; alkylthioalkyl containing from 2 

to lO carbon atoms; ac:ylami.no containing from l to 

7 ca:bon atoms; ac:ylaminoalkyl contai.ninq from 2 

to 8 carbon a toms; acyloxy contain:inq f :om l to 

6 carbon atoms; alkoxycarbonyl containing from 2 

to S carbon a toms; cycloalkoxycarbonyl containing 

from 4 to 8 carbon atoms: alkylaminoc:arbonylami.no 

contal.ning from 2 to 4 carbon atoms; clialkyl­

ami.noca:bonylami.no containl.ng from 3 to 7 ca:bon 

atoms; py:roli.clinoca:bonylami.no; pipericlino­

c:arbonylami.no; c:ycloalkylami.noca:bonylami.no 

containing from 4 to 8 ca:bon atoms; 

alkylami.nocarbonylami.noalkyl containing from 3 to 
9 carbon atoms; dialkylami.nocarbopylaminoalkyl 

containing from 4 to 11 carbon atoms; pyrrolidino­

carbonylaminoethyl, piperidinocarbonylaminoethyl; 

cyc:loalkylaminocarbonylaminoalkyl containing from 

5 to 12 carbon atoms; alkoxycarbonylami.noalkyl 
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containing from 3 to 12 carbon atoms; cycloalkoxycarbonylaminoalkyl containing 

from 5 to 12 carbon atoms; carbamoylalkyl containing from 2 to 5 carbon atoms; 

alkylaminocarbonylalkyl containing from 3 to 9 carbon atoms; 

dialkylaminocarbonylalkyl containing from 4 to 11 carbon atoms; 

pyrrolidinocarbonylmethyl, piperidinocarbonylmethyl, piperidinocarbonylethyl; 

cycloalkylaminocarbonylalkyl containing from 5 to 12 carbon atoms; 

alkylaminocarbonylalkoxy containing from 3 to 10 carbon atoms; 

dialkylaminocarbonylalkoxy containing from 4 to 1 ~ carbon atoms; (1-

piperidinyl)carbonylmethoxy; cycloalkylaminocarbonylalkoxy containing from 5 

to 11 carbon atoms; a 1- or 2-naphthyl group; a 1-, 2-, 3-, 4-, 5-, 6-, 7-indenyl 

group; in which one or bonds may be hydrogenated, it being possible for the said 

naphthyl or indenyl groups to be un5ubstituted or optionally to contain one or 

more substituents such as alkyl, phenyl, cyano, hydroxyalkyl, hydroxyl, oxo, 

alkylcarbonylamino, alkoxycarbonyl and thioalkyl, in which the alkyls are C1-C4 

groups; a pyridyl, thiadiazolyl, indolyl, indazolyl, imidazolyl, benzimidazolyl, 

benzotriazolyl, benzofuranyl, benzothienyl, benzothiazolyl, benzisothiazolyl, 

quinolyl, isoquinolyl, benzoxazolyl, benzisoxazolyl, benzoxazinyl, benzodioxinyl, 

isoxazolyl, benzopyranyl, thiazolyl, thienyl, furyl, pyranyl, chromenyl, 

isobenzofuranyl, pyrrolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl,. 

indolizinyl, phthalazinyl, quinazolinyl, acridinyl, isothiazolyl, isochromanyl, 

chromanyl group, of which one or more double bonds may be 
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hydrogenated, it being possible for the said 

groups to be unsubstituted or optional.ly to 

contain one or more substituents such as al.kyl, 

phenyl, cyano, hydroxyal.kyl, .hydroxyl, al.kyl­

carbonylamino, alkoxycarbonyl and thioalkyl 

qroups, in which groups the a1kyls are C1-C, 

qroups; 

or one of its salts with inorganic or organic acids. 
2 . Compound according to Claim J. in which Ar' is a 
J,4-dichlorophenyl group, or one of its salts wieh 
inorganic or organic acids. 

3. Compound according to one of Claims 1 or 2, in 

which X is a hydroxyl, an acetyloxy or a group -NH-C-Alk 

II 
0 

in which Alk represents a C1 -C6 alkyl, or one of its 

salts with inorganic or organic acids. 

4. - Compound according to any one of claims 1 to 3, 

in which R is a methyl, or one of its inorganic or 

organic salts. 

5. Compound according to any one of claims l to 4, 

in which T is a -C•O group, or one of its inorganic or 

organic salts. 

6. Compound according ~o any one of claims l to 5, 

in which T is a -C•O group and z is a thienyl group, or 

one of its inorganic or organic salts. 

7. Compound according to any one of claims l to 5, 

in which T is a -C•O group and z is a phenyl group, 

optionally disubsti tu1;ed with a halogen such as 

chlorine, or one of its inorganic or organic salts. 
8. Compound according to any one of claims l to 7, 

characterized in that it is the N-methyl-(4-(4~phenyl-

4-acetylamino-piperidyl}-2-(3, 4-dichlorophenyl)butyl]­

benzamide under the racemic form or one of its salts 

with organic or mineral acids. 

9. (-)-N-methyl-(4-(4-phenyl-4-acetylamino-

piperidyl)-2-(3,4-dichlorophenyl)butyl]benzamide and 

its salts with organic or mineral acids. 
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10. (+)-N-methyl-[4-(4-phenyl-4-acetylamino-
piperidyl)-2-(3,4-dichlorophenyl)butyl]benzamide and 

its salts with organic or mineral acids. 

11. Process for the preparation of compounds 
according to any one of claims 1 to 10, characterized 

in that 

-a) a free amine of formula: 

(II) 

in which m, Ar' and R are as defined above in claim 1 
and ~ represents an a-protecting group such as. for 
example, tetrahydro-2-pyranyloxy or a group 

r1\N. 
v 

in which Y is defined as above in claim 1, on the 
x 

·understanding that when Y represents a group Ar-(CH2 )x-C 
where X is a hydroxyl, this hydroxyl is protected, or 

an amine of formula: 
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I I 
HO{cH2> m-;-cH2-NH (II"•) 

Ar' 

in which m, Ar' and Rare as above defined,said amine of 

formula (II'"} beinq optionally under an optically pure 

form, is treated 

- either with a functional derivative of an acid of 

formula 

ao-co-z (I:II) 

in which z is as defined above in claim 1, when a 

compound of formula (I) in which T is -co- is to be 

prepared, 

- or with an iso(thio)cyanate of fol:lllula: 

W=C=N-Z (III') 

in which W and Z are as defined above in claim 1, when a 

compound of formula (I} in which T is -C{W)-NH- is to be 

prepared, 

to form the compound of foi:mula: 

(IV) 

b) then, when E represents tetrahydropyranyloxy, the 

tetrahydropyranyl qroup is removed by the action of an 

ac.id, said deprotection beinq optionally carried out 

directly on the compound of formula (II) in order to 

yield a compound of formula (II"'} which is then treated 

with one of the compounds of formula (III) or (III'); 
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- c) the N-substituted alkanolamine thereby obtained, of 

formula: 

ff R 
I I 

ffO·(CHz)a·f•Cllz·N-T·Z (V) 

Ar~ 

is treated with methanesulphonyl chloride 

- d) the mesylate thereby obtained, of formula: 

H I 

Cl3SOz-O'-(CH2)•-b-CH2-~-r-z (VI) 

k· 

is reacted with a secondary amine of formula: 

t;-\NK v 
(VII) 

in which Y is as defined above in cla.im 1: and 

- e) after deprotection, where appropriate, of the 

hydroxyl represented by X, the product thereby obtained 

is optionally converted to one of its salts. 

12. Pharmaceutical composition containinq as active 

principle a compound of formula (I) accordinq to any one 

of claims 1 to 10. 

13. Pharmaceutical composition acc:ordinq to . claim 

12, in the form of a dosaqe unit, in which the active 

principle is mixed with at least one pharmaceutical 

excipient. 
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have been described. A publication by 

Br. J. Ph&J:Dt&col., l990, 100, 588-~92, descri.bes pepcides 

which are selective antaqonists ot NIC1 recaptars. 

European Patent. Application 0, 34 7, 802 descri.bes 

peptide derivatives which are neurolcinin A antaqonists 

and useful as immunosuppressants in the treat.men't of 

arehritis, as-ehma, inflammation pain, ·qas-erointestinal­

hypermotilicy, Huntinqton•s disease, psychoses, 

hypertension, migraines, urticaria, etc •. 

European Patent Applica'tion O,JJo,230 also 

describes peptide derivatives which are substance P and 

neurokinin A ant.aqonist.s and useful for the t;eatment and 

prevention of asthma. 
Finally, pa.tent appl.icat.ion EP 0 428 434 describes 

non-peptide derivati.ves which are neurolcinin receptor 

antagonists and ara use:ul for the treatment of any 

substance P- and neu:old.nl.n- dependent patholcgy. 

Thus, according to one of its aspects, the present 

inven1:.ion rela1:.es to variously substituted aromatic: amino 

compounds of fo:mula: 
R 

/\. I 
y H-(CHz)a·CH-CMz-H·T·Z 

V Ar' 
(I) . 

in which: 

Y represents either a qroup Cy-N in which 

• Cy represents a phenyl, unsubstituted or 

suhsti tuted one or more times with one - of the 
substituents selec:tecl from: ,. · 

hydrogen, a halogen atom, a hydroxyl, a c1-c. 
alkoxy, a c 1~c. alkyl, a trifluoromethyl, the said 

suhs1:.ituents beinq identical or different, a Ci-C7 

cycloalkyl qroup; a pyrimidinyl group or a pyridyl 

qroup; 

x 
I 

~ or a qroup Ar- ( CH1 ) z-c in which 

• Ar represents a phenyl, unsubstituted or 

substituted one or more times with one of the 

substituents selected from: 
hydroqen, a haloqen atom, 

alkoxy, a trifluoromethyl, a 
substituents beinq identical 

dyl qroup; a thienyl group; 

a hydroxyl, a Ci-C. 

c1-c 4 alkyl, the said 
or different: a pyri-
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triazolyl, benzofuranyl, benzothienyl, benzothiazolyl, benzisothiazolyl, quinolyl, 

isoquinolyl, benzoxazolyl, benzisoxazolyl, benzoxaziny~ benzodioxinyl., 

isoxazolyl, benzopyranyl, thiazolyl, thienyl, furyl, pyranyl, chromenyl, 

isobenzofuranyl, pyrrolyl, p~olyl, pyrazinyl, pyrimidinyl, pyridazinyl, 

indolizinyl, phthalazinyl, quinazolinyl, acridinyl, isothiazoly1, isochromanyl, 

chromanyl group, of which one of more double bonds may be hydrogenated, it 

being possible for the said groups to be \lllsubstituted or optionally to contain one 

or more substituents such as alkyl, phenyl, cyano, hydroxyalkyl, hydroxyl, 

alkylcarbonylamino, a1koxycarbonyl and thioalkyl groups, in which groups the · 

alkyls are Ci-C4 groups. 

The group Z is preferably a phenyl group optionally disubstituted with a 

halogen, such as chlorine, or a thienyl group; the group T is preferably -C=O and 

the group R is preferably a methyl. 

A group of preferred compounds of the invention is constituted by the 

compounds of foIIDula (I) in which Ar', R, T, Z and m are as hereinabo\Te defined 

and Y is a group of formula: X 
J 

Ar-(CHh x-C 

in which Ar and x are as hereinabove defined and X is a hydroxyl, an acetoxy or 

a group of formula: 

-NH-C-Alk in which alk represents a C1-C6 alkyl. 
II 
0 

The group Ar' is preferably the 3, 4-dichlorophenyl group. 

A particularly preferred compound is N-methyl-N-[ 4-( 4-phenyl-4-

acetylamino-piperidyl)-2-(3 ,4-dichlorophenyl)butyl] benzamide under the racemic 

fonn or wider the fonn of one of its enantiomers ( +) or ( -) as well as its salts with 

organic or mineral acids. 


