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'The present invention relates to branched alkyl-
amino derivatives of thiazole, to processes for preparing
them and to pharmaceutical compositions containing them.

Several 2-aminothiazole derivatives are already
‘known. Patent Application EP-0,462,264 described 2-amino-
thiazole derivatives in which the tertiary amine at
position 2 contains two substituents each having at least
one hetero atom. These substituents are derivatives of
aromatic or aliphatic amines, or else derivatives of
acids, of ketones, of amides or of thioketones. All these
compounds are PAF-acether antagonists and find their
applications in the treatment of asthma, certain allergic
or inflammatory states, cardiovascular diseases, hyper-
tension and various renal pathologies, or alternatively
as contraceptive agents. Application GB-2,022,285
describes compounds possessing regulatory activity with
respect to the immune response and having anti-inflam-
matory properties. They are thiazole derivatives sub-
stituted at position 2 with secondary amine groups.

Some heterocyclic derivatives of 2-(acyl-
amino)thiazole have been described in Patent Application
EP-0,432,040. These compounds are cholecystokinin and
gastrin antagonists. 2-Amino-4,5-diphenylthiazole deriva-
tives having anti-inflammatory properties are also known
(Patent Application JP-01 75 475). 2-Amino-4-(4-hydroxy-
phenyl)thiazole derivatives which are useful as synthesis
intermediates for the preparation of 2,2-diarylchromeno~
thiazole derivatives are also known (Patent Application
EP-0,205,069).2-(N-Methyl-N-benzylamino)thiazolederiva—
tives are also described in J. Chem. Soc. Perkin, Trans
1, (1984), 2, pp. 147-153 and in J. Chem. Soc. Perkin,
Trans 1, (1983), 2, pp. 341-347.

Patent Application EP-0,283,390, describes and
claims, among other thiazole derivatives, 2-[N-alkyl-
N-(pyridylalkyl)amino]thiazole derivatives of formula:

This Sheet Has Been Rep

R



o

t '

—

is Sheet Has Been Replaced

THIS SHEET HAS BEEN
REPLACED

j e

10

15

20

25

30

These derivatives, in which the amine at position
2 is substituted with a pyridyl(unbranched alkyl)
radical, are endowed with advantageous pharmacological
properties and possess, in particular, stimulant activity
with respect to central cholinergic transmission. They
may hence be used as muscarinic receptor agonists and
find their applications in the treatment of memory
disorders and senile dementia.

Compounds of the present invention differ from
other 2-aminothiazole derivatives described in the
literature in respect of their novel structures and their
novel pharmacological properties.

They are 2-aminothiazole derivatives in which the
amine at position 2 is a tertiary amine having an alkyl
or aryl(branched alkyl) substituent.

‘This particular structure endows the products of
the invention with very advantageous pharmacological
properties. In effect, the compounds of the invention
displace at very low concentrations ~ less than 10 uM -
the binding of !*I-CRF to specific receptors present on
rat cortex membranes. The compounds of the invention are
hence modulators of the effects of corticotropin-
releasing factor (CRF), a neuropeptide whiéh controls the
activity of the hypothalamchypophysioadrenal axis, and
find their applications in the treatment of stress-
related ailments, and more generally in the treatment of
pathologies involving CRF such as, for example, psychia-
tric disorders, anxiety, anorexia nervosa or the like.

The subject of the present invention is, more
especially, the branched alkylamino derivatives of
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(CH2) -c (CHz) -Rg m

in which: .

- R, represents a radical of formula A, or a radical of
5 formula A,:

(A2

(in which formulae X, Y and Z, which may be identical or
different, each represent a hydrogen atom, a halogen
atom, an alkoxy radical containing 1 to 5 carbon atoms,
10 an alkyl radical containing 1 to 5 carbon atoms, a
hydroxyl radical, a cyano radical, a nitro radical, a
trifluoromethyl radical or an aralkyl radical containing
7 to 9 carbon atoms),
- R, represents a hydrogen atom, a halogen atom, an alkyl
15 radical containing 1 to 5 carbon atoms, a hydroxymethyl
radical or a formyl radical,
- R, represents an alkyl radical containing 1 to 5 carbon
atoms, a cycloalkyl radical containing 3 to 8 carbon
atoms, an alkenyl radical containing 2 to 6 carbon atoms,
20 a cycloalkylalkyl radical containing 4 to 8 carbon atoms
or a phenyl radical,
- R, represents a hydrogen atom, an alkyl rad:.cal con-
taining 1 to 5 carbon atoms, a cycloalkyl radical
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containing 3 to 6 carbon atoms or a cycloalkylalkyl
radical containing 4 to 8 carbon atoms and having a
linear or branched chain,
-~ R; represents an alkyl radical containing 1 to 5 carbon
5 atoms, a cycloalkyl radical containing 3 to 8 carbon
atoms and optionally substituted with alkyl radicals
containing 1 to 5 carbon atoms, a cycloalkylalkyl radical
containing 4 to 8 carbon atoms and having a linear or
branched chain, an alkenyl radical containing 2 to 6
10 carbon atoms or a radical of the formula B:

I
(CHz)p

(8

(in which formula p is equal to 0, 1, 2 or 3),
- R represents a phenyl radical, a pyridyl radical, an
imidazolyl radical, a pyrrolyl radical, a thienyl radical
15 or a furyl radical (which radicals are optionally substi-
tuted with one or more halogen atoms, with alkoxy
radicals containing 1 to 5 carbon atoms, with alkyl
radicals containing 1 to 5 carbon atoms, with.  hydroxyl
radicals, with cyano radicals, with nitro radicals, with
- 20  trifluoromethyl radicals, with methylthio radicals or
with radicals of formula B), or a cycloalkyl radical
containing 3 to 8 carbon atoms and optionally substituted
with alkyl radicals containing 1 to 5 carbon atoms,
- m and n, which may be identical or different, each
25 represent 0 or 1, '
their stereoisomers and their addition salts with an
inorganic or organic acid.
Preferred compounds of the invention are the
compounds of the formula I in which:
30 - R, represents a radical of formula A,,
- R, represents a halogen atom or an alkyl radical
containing 1 to 5 carbon atoms,
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- R; represents an alkyl radical containing 1 to 5 carbon
atoms, a cycloalkyl radical containing 3 to 8 carbon
atoms or an alkenyl radical containing 2 to 6 carbon
atoms,

- R; represents an alkyl radical containing 1 to 5 carbon
atoms, a cycloalkyl radical containing 3 to 8 carbon
atoms and optionally substituted with alkyl radicals

.containing 1 to 5 carbon atoms or a cycloalkylalkyl

radical containing 4 to 8 carbon atoms and having a
linear or branched chain, and
- Ry R, m and n have the same meaning as for the
formula I, -
their stereocisomers and also their addition salts with an
inorganic or organic acid.

Among these, an especially preferred group of
compounds may be represented by the formula I,:

SW/N< CH-R W

N Rs

CaHy

H3C

in which:

- Y and 2 have the same meaning as for the formula I,

- R; represents an alkyl radical containing 1 to 5 carbon
atoms or a cycloalkyl radical containing 3 to 8 carbon
atoms, and optionally substituted with alkyl radicals
containing 1 to 5 carbon atoms or a cycloalkylalkyl
radical containing 4 to 8 carbon atoms and having a
linear or branched chain,

- Ry represents a phényl radical or a pyridyl radical
(which radicals are optionally substituted with one or
more halogen atoms, alkoxy radicals containing 1 to 5
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carbon atoms, with alkyl radicals containing 1 to 5
carbon atoms, hydroxyl radicals, cyano radicals, nitro
radicals, trifluoromethyl radicals or with methylthio
radicals), an imidazolyl radical optionally substituted
with an alkyl radical containing 1 to 5 carbon atoms, or
a cycloalkyl radical containing 3 to 8 carbon atoms and
optionally substituted with alkyl radicals containing 1
to 5 carbon atoms,

their stereoisomers and their addition salts with an
inorganic or organic acid.

The -C;H, radical of the formula I, represents an
n~propyl radical. -~

The term alkyl radical or alkenyl radical is
understood to mean linear or branched radicals.

The following compounds may be mentioned among
the preferred compounds of the invention:
4~(4-chloro~-2-methoxyphenyl)~5-methyl-2-{N-propyl-
N~{1-(4-pyridyl)ethyl ]amino}thiazole,
4-(4-chloro-2-methylphenyl)-5-methyl-2{N-propyl-
N-{1-(4-pyridyl)ethyl}amino}thiazole,
4-(2-chloro-4-methylphenyl)~-5-methyl-2-{N-propyl-
N-{1-(4-pyridyl)ethyl]jamino}thiazole,
4-(2-chloro-4-methoxyphenyl)-5-methyl-2-{N-propyl-
N-{1~-(4~-pyridyl)ethyl jamino}thiazole,
5-bromo-4-~(2,4-dichlorophenyl)-2~-{N-propyl-
N-[1-(4~-pyridyl)ethyl]amino}thiazole, _
4-(2,4-dichlorophenyl)-5-methyl-2-{N-(2-propenyl)-
N-{1l-(4-pyridyl)ethyl]amino}thiazole,
4-(2,4-dichlorophenyl)~5-methyl-2-[N-(a-methylbenzyl)~
N-propylaminojthiazole,
4-(2,4-dichlorophenyl)~5-methyl-2-{N-[cyclo~-
propyl(4-pyridyl)methyl]-N-propylamino}thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2~{N-propyl-
N-{1-(4-pyridyl)ethyl]amino}thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2-{N-[1l-(2-methyl-
4-pyridyl)ethyl]-N-propylamino}thiazole,

4-(2,4-dichlorophenyl)-5-methyl-2-{N-[1-(4~-
imidazolyl)ethyl)-N-propylamino}thiazole,
4-(2,4-dichlorophenyl)-5-methyl~-2-{N- propyl-
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N-{1-(4-pyridyl)propyljamino}thiazole,
4-(2,4~-dichlorophenyl)-5-methyl-2-{N-[2-methyl-
1-(4-pyridyl)propyl]-N~-propylamino}thiazole,
4-(2,4—dichlorophenyl)-S-methyl-Z-[N-(a-cyclopropyl-
benzyl)-N-propylaminojthiazole,
4-(2,4~-dichlorophenyl)-5-methyl-2~[N~-(a~cyclopropyl-
4-methoxybenzyl)-N-propylamino]thiazole,
4-(2,4~-dichlorophenyl)-5-methyl-2-{N-[cyclo-
propyl(2-thienyl)methyl ]-N-propylamino}thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2-
[N~-(dicyclopropylmethyl)-N-propylamino]thiazole,
4-(2,4-dichloropﬁényl)-5-methy1-2-[N-(a-cyclopentyl-
benzyl)-N-propylamino}thiazole,
4-(2,4~dichlorophenyl)-5-methyl-2-{N-[cyclo-
pentyl (4-pyridyl)methyl ]-N-propylamino}thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2-[N-(a=-cyclopropyl-
4-fluorobenzyl)-N-propylamino]thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2-{N-[(3-chloro-
4-pyridyl) (cyclopropyl)methyl ]-N-propylamino}thiazole,
4-(2,4-dichlorophény1)-5-methy1-2-{N-propyl-
N-[a=-(4-pyridyl)benzyl Jamino}thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2-{N-{cyclopropyl (4-imi=-
dazolyl)methyl J-N-propylamino}thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2-{N-[a~-cyclopropyl~-
3-(trifluoromethyl)benzyl ]-N~propylamino}thiazole,
4-(2,4-dichlorophenyl)~-5-methyl-2-{N-{cyclopentyl (cyclo~
propyl)methyl }-N-propylamino}thiazole, |
4~-(2,4~dichlorophenyl)-5-methyl-2-{N-[cyclo~-
propyl(l-methyl-4-imidazolyl)methyl]-N-propyl-
amino}thiazole,-
4-(2,4-dichlorophenyl)-5-methyl-2-{N-[cyclo~-
propyl(l-benzyl-4-imidazolyl)methyl]-N-propyl-
amino}thiazole, _
4~-(2,4-dichlorophenyl)-5-methyl-2-{N-[{cyclo~-
prépyl(2-pyridyl)methyl]-N-propjlamino}thiazole,
4—(2-chloro-4-methylphenyl)-S-methyl-z-[n-(dxcyclopropyl-
methyl)~-N-propylamino}thiazole,
4-(2,4~-dichlorophenyl)~5-methyl-2-{N-[cyclo-
propyl (3-pyridyl)methyl]-N-propylamino}thiazole, o
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4-(2-chloro-4-methoxyphenyl)-5-methyl-2-[N-(dicyclo-
propylmethyl)-N-propylaminojthiazole,
4-(2,4-dichloropheny1)-S-methyl-z-[N-(a-cyclobutyl-
benzyl)-N-propylamino)thiazole,
4-(2,4~dichlorophenyl)-5-methyl-2-[N-(2,2-dicyclopropyl-
ethyl)~N-propylamino]lthiazole.

All these compounds can be either in free base
form or in sz2lified form.

The subject of the prezsent invention is also a
process f~or preparing the cecmpounds of formula I,
characterised in that an alpha-halo, and preferably an
alpha-bromo, carbonyl derivative of formula II:

R'z Hﬂ'

(n
N\

Ry o]

in which
R, has the same meaning as for the formula I, R’, repre-
sents a hydrogen atom or an alkyl radical containing 1 to
5 carbon atoms and Hal represents a halogen atom, is
reacted
either

with a thiourea of formula III:

S\C —N/ A

qu'/ N Py

(CHp) - c‘:-'(cuz )-R _ ()
Rs

in which R,, R,, R;, m and n have the same meaning as for
the formula I, and R‘’; has the same meaning as Ry except
in the case where R; contains functions with reactive
nitrogen atoms, where R’, then denotes the radical
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corresponding to R; in which a hydrogen of the said
reactive function has been replaced by a protective group
that withstands hydrolysis in an alkaline medium,

to form a compound of formula I':

in which
- R,, Ry, R;; R;, m and n have the same meaning as for the

formula I,
- R’, has the meaning givern for the formvla II, and

10 - R’, has the meaning giver for the formula III,

or
with a thiourea cf formula III,:

s\ /H
C-N
/N T4 .
HaN {CH2) - <':- (CHp) -®'g (1)
Rs

in which R;, R;, m and n have the same meaning as for the
15 formula I, and R’; has the meaning given for the formula

III,
to form the compounds of formula IV:
/,H
R.2 N s\ ’N.
Y NTN "
I i (CH2) - C-{CHa)-Rg (V)
! o



This Sheet Has Been Repl

l L

10

15

20

25

30

35

i

in which R,, R,, R;, m and n have the same meaning as for

_11...

formula I, R‘, has the meaning given for the formula II
and R’;, has the meaning given for the formula III,
which is reacted with a halide of formula V:
Hal-R, (V)
in which Hal represents a halogen atom and R, has the
same meaning as for the formula I,

to form the compound of formula I’,
and then,

- the compounds of formula I’ in which R’, represents a
hydrogen atom are subjected
* either to the ‘action of a halogen, to form the com-

pounds of the formula I in which R, represents a

halogen atom, which can then, when R, represents a

bromine atom, be subjected to the action of another

halogen to form the compounds of formula I in which

R, represents this halogen atom,

or to the action of oxalyl chloride, to prepare the

compounds of the formula I in which R, represents a

formyl radical, which can then be subjected to a

reduction to obtain the compounds of formula I in

which R, represents a hydroxymethyl radical,

or

- the compounds of formula I’ in which R’,; represents a
radical R, containing functions with reactive nitrogen
atoms having a protective group are subjected to an
acid hydrolysis, to obtain the compounds of formula I
in which R, represents a radical containing a primary
or secondary amine,

and, where appropriate, the compounds of formula T

are then separated into their possible stereo-
isomers and/or salified with an organic or inorganic acid
to form the corresponding salts.

The compounds of formula IV, which are useful
intermediates for the preparation of the compounds of
formula I, also form part of the invention.

The derivatives of formula II may be obtained
from the corresponding unhalogenated ketones of formula
R,-CO-CH,~-R’,, either by the action of bromine in a
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suitable organic solvent such as acetic acid, carbon
tetrachloride or ethyl ether, or by the action of
quaternary ammonium tribromides according to the method
described in Bull. Chem. Soc. Japan (1987), 60, pp.
1159-1160 and pp. 2667-2668, or else by the action of
cupric bromide in an organic solvent such as a mixture of
chlorofcrm and ethyl acetate (J. Org. Chem. (1964), 29,
pp. 3451-3461).

The ketones of formula R,-CO-CH,-R’, are, in
general, known and commercially available products. These
compounds may be prepared by the Friedel-Crafts reaction
between a compound of formula R,H and an acyl halide of
formula R’‘,CH,COHal, preferably an acyl chloride of
formula R’,CH,COC1l, in the presence of a Lewis acid.

The compounds of formula II in which R, repre-
sents a radical of formula A, substituted at positions 2
and 4 with a halogen atom, and R‘, represents a methyl
radical, may be obtained from halogenated benzene deri-
vatives, and in particular using 1,3-dihalogenated

- benzenes, which are reacted with 2-bromopropionyl bromide

in the presence of aluminium chloride.
The compounds of formula II and III, are obtained
from the compounds of formula VI:

s s R'3

N,

/ \
W-C- NH (CHz) - c (CHz)-R' (Vi)

o Rs

in vhich R’; has the same meaning as the formula I or
represents 2 hydrogen atom, R’; has the meaning given for
the formula III and W represents a phenyl radical or a
tert-butyl radical,

either by an acid treatment preferably using
hydrochioric acid,

or by & basic treatment preferably using sodium
hydrcxide.

is Sheet Has Been Replaced
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inorganic acid is particularly used when R’; represents a
pyridyl radical. A basic treatment is performed when R;
is a cycloalkyl group, for example a cyclopropyl, and
5 when Ry is an imidazolyl radical substituted on the
nitrogen with a protective group that withstands
hydrolysis in an .alkaline medium.
Wher. W represents a tert-butyl radical, the
thiourea derivatives c¢f formulae III and 1III, are
10 obtained from the compoinds of formula VI by the action
of a strong acid, for example concentrated hydrochloric
acid, at a temperature of between 10°C and 100°C.
The compounds of formula VI are obtained by
reacting benzoyl isothiocyanate or pivaloyl isothio-
15 cyanate with the amines of formula VII:
4
HN\ '?4
(CHa) - ? - (CHp) - R'g (Vi)
Rs

in whica,
R,, Rs, m and n have the same meaning as for the formula
I, R’, has the meaning given for the formula VI and R’
20 has the meaning given for the formula III.
The amines of formula VII, where secondéry amines
are concerned, may be prepared by standard methods.
According to a first method, alkylation of the
correspondinyg primary am ne VII,:
"4
25 HaN-(CH2) -c -(CHalh-Rg (Vi)
Rs

is performed with an alkyl halide BHal-R, of formula V,
preferabiy in the heated state, in the presence of an
alxali metal sali iu a polar organic solvent, for example
dimethyiformamide. :

30 According to another method of alkylation, the
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amines of formula VII, are subjected to the action of an
acid halide or acid anhydride in an organic solvent
chosen from halogenated hydrocarbons such as methylene
chloride, in the presence of a proton acceptor, prefer-
ébly triethylamine. The amide derived from this reaction
is then reduced with hydrides (AlLid, or the ‘like) in
organic solvents of the ether type.

The two methods mentioned above are used prefer-
entially for the preparation of the compounds of formula
VII in the form of pure isomers.

Another method of preparation of the compounds of
the formula VII consists in condensing a primary amine of
formula R,NH, with a ketone in a dehydrating medium, to
form the corresponding imine, which is then reduced in a
conventional manner with a metal hydride, preferably
sodium borohydride, or with hydrogen in the presence of
a suitable catalyst. In the reaction of the primary amine
of formula R,NH, with a ketone in a dehydrating medium, it
is preferable to use either titanium IV chloride (TiCl,)
or a catalysis with para-toluenesulphonic acid.

The amines of formula VII in which m and n are
equal to zero are preferably prepared according to a
method the principle of which is given in the following
scheme:

Step A
o
AN . :
_C —R'g +R'3—NHz — R'3— N=CH —R'g
H
Step B

R'3— N==CH—R'g Rs-U Comgounds of formula VII (m, n=0)

The condensation of the aldehyde with the primary
amine in Step A preferably carried out in ethanol or in
toluene at room temperature, and the reaction of the
imine with an alkyllithium derivative in Step B is
carried out in ethyl ether or tetrahydrofuran at a
temperature of 0°C and 15°C.
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As already mentioned above, when the substituent
R, possesses reactive functions, these functions must be
protected in a conventional manner. For example, when R
represents an imidazolyl radical, its reactive (NH) group
may be blocked with a trityl group. After formation of
the derivatives of formula I, removal of the protective
group is carried out using an inorganic acid, for example
hydrochloric acid. If so desired, it is then possible to
prepare derivatives substituted on the imidazole radical.
To this end, the compounds of formula I in which R,
represents an imidazolyl group are reacted with, for
example, an alkyl halide or an aralkyl halide. The
reaction is performed in the presence of an alkali metal
salt in a polar organic solvent, for example
dimethylformamide, preferably in the heated state.
N-alkyl- or N-aralkylimidazolyl derivatives are thereby
obtained.

The alkylation of the compounds of formula IV is
performed in the presence of a base (sodium hydride,
caesium carbonate, potassium carbonate,‘and the like).
When the reaction is performed in the presence of alkali
metal carbonates, polar solvents, for example dimethyl-
formamide, are used as a solvent. When the alkylation is
performed in the presence of hydrides, tetrahydrofuran is
preferably used. It is also possible to use aromatic
hydrocarbons. When the reaction is performed in the

presence of lithium amide, tetrahydrofuran is preferably

30

35

used as a solvent. The reaction of the compounds of
formula II with the thioureas of formula III or IIIa is
performed in an organic medium in the presence of an
organic base, for example triethylamine.

For the preparation of the thiazole derivatives
of formula I substituted at position 5 with a halogen
atom, from the compounds of formula I unsubstituted at
position 5, the reaction is performed at room temperature
using an alkyl halide as a solvent and preferably in the
presence of a proton acceptor.

The compounds of formula I substituted at
position 5 with a halogen atom may be prepared from their
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analogues, compounds of formula I substituted at position
5 with a bromine atom. The latter compounds are subjected
to the action of a halogenating agent after a
halogen/metal exchange.

The thiazole derivatives of formula I substituted
at position 5 with a formyl radical are obtained from the
corresponding derivatives unsubstituted at position 5
after reaction with oxalyl chloride. The reaction is
preferably performed in an organic solvent such as
dimethylformamide. On subjecting the thiazole derivatives
of formula I substituted at position 5 with a formyl
radical to the action of a reducing agent such as sodium
borohydride, the compounds of formula I substituted at
position 5 of the thiazole heterocycle with a
hydroxymethyl radical are obtained. The reaction is
performed in an alcoholic solvent at a temperature of
approximately 0°C-35°C.

The compounds of formula I in which R, represents
a radical of formula A, or A, substituted with at least
one hydroxyl radical are obtained from the compounds of
formula I in which R, represents a radical of formula A,
or of formula A, substituted with one or more methoxy
radicals. To this end, the latter products are subjected
to the action of an acid, for example hydrobromic acid.
In this case, the reaction is performed in the heated '
state.

The salts of the compounds of formula I with
pharmaceutically acceptable acids or bases are the
preferred salts, but those which make it possible to
isolate the compounds of formula I, in particular to
purify them or to oktain pure isomers, are also subjects
of the invention.

Among pharmaceutically acceptable acids for the
preparation of addition salts with the compounds of
formula I, there may be mentioned hydrochloriec, phos-
phoric, fumaric, citriz, oxalic, sulphuric, ascorbic,
tartaric, maleic, mandelic, methanesulphonic, lacto-
bionic, gluconic, glucaric, hydroxyethylmethanesulphonic,
succinylsulphonic, and the like, acids. N
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The compounds of the present invention possess
highly advantageous pharmacological properties. The
compounds of the invention displace, in particular at
concentrations of less than 10 yM (0.01-10 gM), the
binding of !**I-CRF to specific receptors present on rat
cortex membranes, according to the method described by De
Souza E. B. (J. Neurosci (1987), 7 (1), pp- 88-100). This
is surprising and unexpected, since compounds of struc-
ture close to that of the compounds of the invention, but
in which the amine at position 2 of the thiazole ring
does not contain a branched substituent, do not signifi-
cantly displace !?T-CRF binding.

In effect, the 2-[N-methyl-N-~(3~-pyridyl-
methyl)amino]-4~(2,4,6-trimethylphenyl)thiazole, a
compound described in Example 112 of Patent Application
EP-0,283,390, produces a displacement of only approxi-
mately 8 & at a concentration of 10-°M.

Corticotropin-releasing factor (CRF) is a neuro-
peptide which controls the activity of the hypothalamo-
hypophysioadrenal axis. This factor is responsible for
stress-related endocrine and behavioural responses.

In effect, it has been demonstrated that CRF can
modulate behaviour, as well as certain functions of the
autonomous nervous system (G.F. Koob, F.E. Bloom, Fed.
Proc. (1985), 44, p. 259; M.R. Brown, L.A. Fisher, Fed.
Proc. (1985), 44, p. 243). More especially, CRF induces
the secretion of corticotropin (ACTH), f-endorphin and
other peptides derived from pro-opiomelanocortin (A. Tazi
et al., Regul. Peptides (1987) 18, p. 37; M.R. Brown
et al., Regul. Peptides (1986) 16, p. 321; C.L. Williams
et al., Am. J. Physiol. (1987), G 582, p. 253).

The compounds of the invention may hence be
useful for regulation of the secretion of these endo-
genous substances. They find their applications more
especially for decreasing the response to stress (behav-
iour, . emotional states, gastrointestinal and
cardiovascular disorders, disorders of the immune
system), and more generally in pathologies involving CRF,
for example psychiatric disorders, anxiety, anorexia
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nervosa or the like.

The invention also extends to pharmaceutical
compositions containing as active principle at least one
compound of general formula I, or one of its salts with
a pharmaceutically compatible inorganic or organic acid,
in combination with one or more inert and suitable
excipients.

The pharmaceutical compositions thereby obtained
are advantageously presented in various forms such as,
for example, tablets, dragées, hard gelatin capsules,
suppositories, and solutions for injection or for oral
use. -

The dosage can vary widely in accordance with the
patient’s age and weight, the nature and severity of the
ailment and also the administration route. Generally
speaking, single doses will range between 0.5 mg and
200 mg, and the daily dosage which can be used in human

therapy, between 0.5 mg and 800 mg.
The preferred administration route is the oral or

- parenteral route.

The examples which follow, given without implied
limitation, illustrate the invention.

The melting points were measured according to the
Micro-Kofler technique.

‘The proton nuclear magnetic resonance (*H NMR)
spectra of the compounds of formula I were recorded, as
appropriate, at 200 MHz to 100 MHz or at 80 MHz.

The compounds of the invention possess a percen-
tage analysis which is in agreement with the theoretical

value.
PREPARATIONS
PREP TION OF THE COMPOUNDS OF THE F . I
PREPARATION I :
2-bromo-1-(2 6-tr henyl)-1-ethanone

(Compound 1)
Dissolve 0.3 mol of 1-(2,4,6~trimethylphenyl)-
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l-ethanone in 200 ml of glaciali acetic acid, and add
31.8 g of bromine dropwise while maintaining the reaction
medium at a temperature below 10°C. When the addition is
complete, allow the reaction medium to return to room
temperature and leave at this temperature for 2 hours.
Then pour the reaction medium into 500 ml of ice-cold
water and extract the aqueous phase with ethyl ether.
Wash the organic extracts with saturated aqueous sodium
bicarbonate solution and then with salt water, and dry
over anhydrous magnesium sulphate.

After evaporation of the solvent, an oil is
obtained, which may be used without further purification.

Other compounds (Compounds 2 to 13)

The following compounds were obtained according
to the method described for the preparation of 2-bromo-
1-(2,4,6-trimethylphenyl)-l~ethanone, using the appro-
priate ketones as starting materials.

Compound 2 : 2-bromo-1-(2~-naphthyl)-l~propanone

Compound 3 : 2-bromo-1~-(2,4-dimethylphenyl) -
l-propanone

Compound 4 : 2-bromo-l-(4~chloro-2-methylphenyl)-
l-propanone

Compound 5 : 2-bromo-1-(2-chloro-4~methylphenyl) -
l-propanone '

Compound 6 : 2-bromo-1- (2-chloro-4-methoxypheny1)-
l-propanone

Compound 7 : 2-bromo-1-(2,4~-dimethoxyphenyl) -
l-propanone

Compound 8 : 2-bromo~1-(4~-chlorophenyl)~l-propanone

Compound 9 : 2-bromo~1-(1l-naphthyl)-l-propanone

Compound 10: 2-bromo~1-(2,4-dichlorophenyl)-l-ethanone

Compound 11: 2-bromo~-1-(4-methoxyphenyl)~1l-propanone

Compound 12: 2-bromo-1-(4-chloro-2-methoxyphenyl) -
l-propanone

Compound 13: 2-bromo-1-~(4-methylphenyl)-1l-propanone

Thls Sheet Has Been Replaced
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PREPARATION TI
2-bromo-1-(2,4,6-trimethoxyphenyl)-1l~-propanone
(Compound 14)

Bring a suspension of 45.3 g of cupric bromide in
150 ml of ethyl acetate to reflux, and add 25.1 g of
1-(2,4,6-trimethoxyphenyl)~-1l~propanone, - dissolved in
150 ml1 of chloroform, rapidly at this temperature. A
copious greenish-yellow precipitate appears.

Bring the reaction medium to reflux for 2 hours
30 minutes. Then allow it to return to room temperature,
filter off the insoluble salts and wash with ethyl
acetate.

The organic phases are treated with animal
charcoal. After removal of the solid by £filtration,
concentrate under reduced pressure to obtain an oil.
Purify by chromatography on a silica column, using a
mixture of cyclohexane and ethyl acetate ( 6 : 4 V/V) as
eluent.
0il.

Yield : 60 %

RE TION III

2-bromo-1~-{2,4-dichlorophe -1- on

(Compound 15)

Add 17.4 g of tert-butylammonium tribromide at
room temperature to 7 g of 1-(2,4-dichlorophenyl)-
l1-propanone dissolved in a mixture of 420 ml of methylene
chloride and 140 ml of methanol.

After 24 hours, evaporate the reaction medium to
dryness under vacuum.

Take up with water, extract with ethyl acetate,
dry the organic phase with sodium sulphate.

Evaporate under vacuum, then purify on a silica
column, using a mixture of cyclohexane and ethyl acetate
(20 : 1 V/V) as eluent.

Oil. -

Yield: 78 $
2-Bromo-1-(2-chloro-4-methoxyphenyl)~-1-propanone

(Compound 6) may also be obtained in the same manner.
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PREPARATION IV

2-bromo=-1~-(2,4-dibromophenyl)-1-propanone

(Compound 16)

Add 15 g of aluminium chloride cautiously at 0°cC
to 25 g of 1,3-dibromobenzene in 250 ml of carbon
disulphide, and then run in 22.86 g of 2-bromopropionyl’
bromide slowly.

Bring to reflux for 8 hours, then evaporate off
the carbon disulphide under vacuum and pour the reaction
medium onto crushed ice.

Extract twice with heptane, dry, evaporate to
dryness and then purify on a silica column, using a
mixture of cyclohexane and ethyl acetate (10 : 1 V/V) as
eluent, to obtain the expected product.

Yield: 76 %.

The process described above may be used to
prepare 2-bromo-1-(2,4~dichlorophenyl)-l-propanone
{Compound 15), as well as 2~-bromo-1-(3,5-dichlorophenyl)~
l-propanone (Compound 17).

In the same manner, 2-bromo-1-(2-chloro-4-iodo-
phenyl)-1l-propanone (Compound 18) was prepared using
l-chloro-3-iodobenzene instead of 1,3-dibromobenzene as
starting material.

PRE TION OF THE COMPOUNDS OF FO VII

PREPARATION V

N-(g-cyclopropylbenzyl)propylamine (Compound 19)

To 10 g of cyclopropyl phenyl ketone in 60 ml of
anhydrous toluene, add 4 & molecular sieve and 100 mg of
para-toluenesulphonic acid, then 6 g of propylamine.

Imine formation is monitored by gas
chromatographic assay. After six days of heating at 55°C,
cool the reaction mixture, filter off the molecular sieve
and evaporate to dryness under vacuum.

Take up the residue in 100 ml of anhydrous
ethanol. Cool to 0°C and add 2.65 g of sodium borohydride
in small portions. After overnight stirring at room
temperature, evaporate to dryness under vacuum, take up
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in water, hydrolyse with N hydrochloric acid to take the
pE to 2 and wash with ethyl acetate. Take to PpH 9 by
adding 2 N sodium hydroxide and then extract several
times with methylene chloride.

The organic phase, after drying and evaporation,
gives an oil which may be used directly.
Yield: 60 % B

Proton nuclear magnetic resonance spectrum (solvent
CDCl1,):

0.15-1.7 ppm, m, 11H; 2.4 ppm, t+d, 2H; 2.80 ppm, d, 1H;
7.3-7.4 ppm, m, 5H.

Other compounds (Compounds 20 to 47)
The amines shown in Table 1 are obtained accord-

ing to the process described above.
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pREPARATiON VI '

N-[cyclopropyl (4-pyridyl)methylipropylamine
- (Compound 20)

N-[Cyclopropyl (4-pyridyl)methyl]propylamine may
also be prepared in the following manner:
Step A

Dissolve 1.07 g of 4-pyridinecarbaldehyde in
10 ml of absolute ethanol and add 0.8 g of n-propylamine
slowly.

After 30 minutes of stirring, evaporate to
dryness to obtain 1.48 g of oil. '

Yields 99 % -
Step B

Dissolve the imine obtained in the preceding step
in 10 ml of anhydrous isopropyl ether.

Add this solution with stirring at 0°C to 30 ml
of a solution of cyclopropyllithium (20 mmol) in
isopropyl ether. After two hours of stirring at room
temperature, cool to 0°C and add dropwise 3 ml of
methanol, then 10 ml of 30 % aqueous ammonium chloride
solution.

Extract the ether phase with N hydrochloric acid.

Neutralise the acidic aqueous phase with sodium
bicarbonate and then extract with ethyl acetate.

Dry over anhydrous sodium sulphate and evaporate
to dryness to obtain a colourless oil.

Yield: 80 %

Proton nuclear magnetic resonance spectrum (solvent
CDC1,):

0.28~1.76 ppm, m, 8H; 0.88 ppm, t, 3H; 1.48 ppm, m, 28.
2.31 2.49 ppm' g' 2H' 2c78 ppm, g' ln’ 7.35 ppm' QQ' zn'
8.54 ppm, dd, 2H.

Other compounds (Compounds 48 to 60)

The amines shown in Table II are obtained accord-
ing to the prccess described above.
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PREPARATION VII

N-(cyclopropylmethyl)-1-(4-pyridyl)ethylamine
(Compound 61)

Step A
Dissolve 3.2 ml of cyclopropane carboxylic acid

in 20 ml of anhydrous methylene chloride under argon in
a 250-ml three-necked flask. Cool in an ice bath and add
8.4 g of dicyclohexylcarbodiimide dissolved in 20 ml of
anhydrous methylene chloride. Stir for 30 minutes and add
5 g of 1-(4~-pyridyl)ethylamine. After overnight stirring
at room temperature, filter off and discard the white
crystals. Evaporate the filtrate and purify the residue
obtained on a silica column, using a mixture of ethyl
acetate and hexane (1 : 9 V/V) as eluent, to obtain a
white powder.

Yield: 95 %

Step B
Dissolve 6 g of amide obtained in Step A in 20 ml

of anhydrous tetrahydrofuran in a 250-ml three-necked
flask equipped with a dropping funnel and a condenser.
Heat to reflux and add 63 ml of a borane-dimethyl sul-
phide complex in solution (2 N) in tetrahydrofuran. Heat
to reflux for 3 hours. Cool and add 20 ml of 3 N hydro-
chloric acid solution dropwise. Heat to reflux for one

~hour. Alkalinise with caustic soda and extract with ethyl

acetate. Dry over anhydrous sodium sulphate and evaporate
to dryness.
Yield: 88 %

Proton nuclear magnetic resonance spectrum (solvent
CDCl,) ¢ ' '

0.02-0.07 ppm, m, 2H; 0.37-0.50 ppm, m, 2H;
0.87-0.94 vor, m, 15; 1.33 ppm, 4, 3H; 2.29 ppm, dd. 2H:
3.77 ppm, q, 1H; 7.22-7.25 pom, dd, 2H; 8.53 ppm, d, 2H.

PREPARATION VIII

N-propyl-e-methylbenzylamine (Compound 62)
Introduce 23 ml of propylamine into 200 ml of
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dimethylformamide, add 32 g of caesium carbonate and
9.25 g of a-methylbenzyl bromide. Leave for 4 hours at
room temperature. Evaporate to dryness and take up with
water. Extract with ethyl acetate, dry over anhydrous
sodium sulphate and evaporate to dryness to obtain the
expected product.

Yield: 95 %

Proton nuclear magnetic resonance spectrum (solvent
CDC1,) ¢

0.86 ppm, t, 3H; 1.34 ppm, d, 3H; 1.17-1.64 ppm, m, 2H;
2.,19-2.54 ppm, "M, 2H; 3.75 ppm, d, 1H;
7.19-7. 29 ppm, m, 5H.

PREP. ON IX
N-[{cvclopropvl (3-pyvyridvl)imethvl ]propyla
{Compound 63)

Step A
Add 45 ml of a 0.625 M solution of cyclopropyl-

. lithium in anhydrous ethyl ether dropwise and with

stirring at =-78°C to 3 g of 3-pyridinecarbaldehyde in
70 m1 of anhydrous ethyl ether. Allow to return to room
temperature. Add water saturated with ammonium chloride,
and extract with ethyl ether and then with methylene
chloride.

Yield: 78 %

Step B
Dissolve 3.35 g of cyclopropyl-~

(3-pyridyl)methanol, the compound obtained in the
preceding step, in 75 ml of dioxane and add 13.66 g of
manganese dioxide. After 4 hours of stirring under
reflux, filter the reaction medium while hot through
Célite. The organic solution yields, after evaporating
under vacuum, a residue which is purified by chromato-
graphy on a silica column, using a mixture of cyclohexane
and ethyl acetate (1 : 1 V/V) as eluent, to obtain
cyclopropyl 3-pyridyl ketone.
Yield: 80 %
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Proton nuclear magnetic resonance _spectrum (solvent
CDCl,):

1.06-1.34 ppm, m, 4H; 2.68, m, 1H; 7.42 ppm, m, 1H;
8.23 ppm, m, 1H; 8.78 ppm, m, 1H; 9.26 ppm, m, lH.

Step C
Proceed as described in Preparation V, using the

ketone obtained in the preceding step, to obtain
N-[cyclopropyl (3-pyridyl)methyljpropylamine.

PREPARATION X
' N- clopr 1(2-methyl-4-pyridyl thyl]propyl- .

amine (Compound 64)

Step A

Add 130 ml of a 0.7 M solution of cyclopropyl-
lithium in tetrahydrofuran at -65°C to 7.3 g of 4-cyano-
2-methylpyridine in 100 ml of anhydrous tetrahydrofuran.
After 4 hours of stirring, add methanol and ammonium
sulphate solution (6.3 g in 20 ml of water). After
extraction with ethyl ether, wash the organic phase with
water, dry and evaporate under vacuum. The residue is
purified on a silica column, using a mixture of methylene
chloride and methanol (98 : 2 V/V) as eluent.

Cyclopropyl 2-methyl-4~pyridyl ketone is thereby
obtained.
Yield: 59 &

Proto nuclear netic resonance spect (solvent
CDCl,):

0.94-1.38 ppm, m, 4H;, 2.62 ppm, 8, 3H; 2.52-2.65 ppm, m,
18; 7.57 ppm, m, 2H; 8.65 ppm, d, 1H.

Step B _
Proceed according to the method described in

Preparation V, using the ketone obtained in the preceding
step, to obtain N-[cyclopropyl(2-methyl~-
4-pyridyl)methyl }propylamine.
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PREPARATION XI

N-(1,2-dicyclopropylethyl)propylamine

(Compound 65)

Add 6.9 ml of propylamine to 2.2 g of cyclo-
propylmethyl cyclopropyl ketone in 85 ml of methylene
chloride. Add 7 ml of a 1 M solution of titanium (IV)
chloride in methylene chloride dropwise at room tempera-
ture. After 18 hours stirring, add 40 ml of anhydrous
methanol. Cool to 0°C and add 1.0 g of sodium borohydride
in small amounts. After overnight stirring at room
temperature, add 10 ml of water and evaporate under
vacuum. Take up in water and extract with methylene
chloride. Extract with 2 N hydrochloric acid. Wash with
ethyl ether. Neutralise the aqueous phase with concen-
trated sodium hydroxide solution. Extract with methylene
chloride, dry over anhydrous sodium sulphate and evapor-
ate to dryness to obtain a colourless oil.

Yield: 76 %

Proton nuclear magnetic resonance spectrum (solvent
CDC1,):

0.0-0.9 ppm, m, 13H; 1.2-1.75 ppm, m, 5H;
2.3-207 ppm' m' 2Hc

Other compounds (Compounds 66 to 70)

The amines shown in Table . III are obtained
according to the process described in Preparation XI.
Compound 70 was prepared from cyclopropylmethyl phenyl
ketone. The latter compound was prepared from cyclo-
propylacetonitrile and phenylmagnesium bromide. '
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PREPARATION XII
N-(Z,i-dicxclogrogyleﬁhyl)progxlamine
(Compound 71)
This compound was prepared from 2,2-dicyclo-

propylacetaldehyde according to the process described in
Preparation V.

PREPARATION XIIT

N-(1l-phenyl-4-pentenyl)propylamine (Compound 72)
Step A

Stir 0.48 ml of cyclopropylmethyl bromide,
dissolved in 20 ml of ethyl ether, under argon at -70°C
and then add 3 ml of a solution of tert-butyllithium
(1.7 M in pentane).

Leave stirring for 30 minutes.

Step B

Proceed as described in Preparation VI, Step A,
using benzaldehyde instead of 4-pyridinecarbaldehyde.
Step C

Add 730 mg of the imine obtained in Step B,
dissolved in 2 ml of ethyl ether, slowly to the reaction
solution obtained in Step A.

Allow the temperature to rise gradually to 0°C
and then add ammonium chloride solution dropwise.

The ether phase is separated from the aqueous
phase, and the aqueous phase is extracted with ethyl
ether. The ether phases are combined and extracted with
twice 50 ml of 1 N hydrochloric acid.

The aqueous phases are alkalinised with 1 N
sodium hydroxide solution and then extracted with 3 times
50 ml of methylene chloride.

The combined organic extracts are washed with
water and with water saturated with sodium chloride,
dried over anhydrous sodium sulphate and then evaporated
to dryness to obtain an oil.

- Yield: 81 %

Proton nuclear magnetic resonance spectrum (solvent
CDCl,):

0.77-0.92 ppm, m, 3H; 1.27-1.93 ppm, m, 6H;
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2.23-2.45 ppm, m, 2H; 3.57 ppm, £, 1H; 4.87-5.03 ppm, m,
2H; 5.60~5.82 ppm, m, 1H; 7.25-7.41 ppm, m, 5H.

PREPARATION XIV
N-(a~-tert-butylb ropyl ne (Compound 73)
S Add 20 ml of ethyl ether to 3 ml of a solution of
tert-butyllithium (1 M in pentane) and leave stirring at
-70°C for approximately 30 minutes. Then add 730 mg of
the imine whose preparation is described in Step B of
Preparation XIII, dissolved in 2 ml of ethyl ether.

10 Increase the temperature gradually to 0°C and

then hydrolyse with aqueous ammonium chloride solution.

Separate the ether phase and extract the aqueous
phase with ethyl ether. Combine the ether phases and
extract with 100 ml of hydrochloric acid.

15 The acidic aqueous phases are then alkalinised
with sodium hydroxide solution and thereafter extracted
with methylene chloride.

The orqanic'extract is then washed with water and
thereafter with water saturated with sodium chloride,

20 dried over anhydrous sodium sulphate and evaporated to
dryness to obtain an oil. |
Yield: 88 %

Proton nuclear magnetic resonance spectrum (solvent

CDCl,):

25 0.84-1.0 ppm, m, 12H; 1.36-1.55 ppm, m, 2H;
2.29-2.46 ppm, m, 2H; 3.30 ppm, ) 1H;
7.19-7.35 ppm, m, 5H.

PREPARATION OF THE COMPOUNDS OF FO IT
PEEEAEAQION XV
30 N-[cyclopropyl (4-pyridyl }methyl ]-N-propylthiourea
(Compound 74)
Step A

N’cbenzoyl-N-[cyclopropyl (4-pyridyl)methyl]-N-propyl_

35 thiourea . .
Dissolve 0.88 g of ammonium thiocyanate in 6 ml
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of anhydrous acetone. Cool to 0°C and add 1.1 ml of
benzoyl chloride in 1 ml of acetone slowly. Bring to
reflux for 10 minutes and then add 2 g of N-{[cyclo-
propyl (4-pyridyl)methyl Jpropylamine (Compound 20) dis-
solved in 10 ml of acetone. After 1 hour of heating,
evaporate off the solvent.

Take up the residue in water to obtain the
expected compound in the form of white crystals.
Yield: 75 %
Melting point: 171°C

Step B

Add 18 ml of 1 N sodium hydroxide to 2.5 g of the
compound obtained in the preceding step dissolved in
50 ml of ethanol. Bring the reaction medium to 80°C for
48 hours, then add a further 10 ml of 1 N sodium hydro-
xide and bring to 80°C again for 24 hours.

After evaporating off the ethanol under vacuum,
extract the resulting aqueous phase with methylene

- chloride.

Dry the organic phase and evaporate under vacuum.
Purify the residue by chromatography on a silica
column, using a mixture of methylene chloride and
methanol (98 : 2 V/V) as eluent.
Yield: 68 %
Melting point: 0il

Proton nuclear magnetic regsonance spectrum (solvent
CDCl,):

0.85 ppm, £, 3H; 0.54-1.25 ppm, m, 8H; 1.78 ppm, m, 2H;
2084'3035 ppm, m, ZH; 6.03 pplll, g' lﬂ; 6019 pplll, 8, 23;
7.42 ppm, 4, 2H; 8.58 ppm, dd, 2AH.

Other compounds (Compounds 75 to 113)

The thiourea derivatives shown in Table IVa and
IVb are obtained according to the process described for
N-[cyclopropyl (4-pyridyl )methyl ] -N-propylthiourea, using
the appropriate amines whose preparation is described
above (Preparation of the compounds of formula VII), or
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TABLE IVa (continuation 2)
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TABLE IVb
Ry

S\C‘ N/
/

CHy -CH -Rg

5
PREPARATION XVI
i-{l-y3-chioro-4
10 (Compound 116)
Step A
‘-benzoyl-N-[1l-(3-chloro-4- thyl]-N- -
thiourea

Prepare this compound according to the process
15 described in Step A of Preparation XV, from 1. 14 g of
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ammonium thiocyanate, 1.74 ml of benzoyl chloride and
2.7 g of N-[l-(3-chloro-4-pyridyl)ethyl]propylamine
(Compound 22).

Step B

Add 6 ml of 32 % hydrochloric acid to 1.18 g of
the compound obtained in Step A. Bring the reaction
medium to 80°C for one hour, then cool and add water.
Extract with methylene chloride and discard the organic
phase. Alkanilise the aqueous phase with sodium carbonate
and extract with methylene chloride. Dry the organic
phase and evaporate under vacuum. Purify the residue by
chromatography on a silica column, using a mixture of
methylene chloride and methanol (98 : 2 V/V) as eluent.
Yield: 98 %

Melting point: 0Oil.

Proton nuclear magnetic resonance spectrum (solvent
CDCl,) s

0.73 ppm, t, 3H; 1.05-1.66 ppm, m, 2H; 1.63 ppm, d, 3H;
3.16. ppm, t, 2H; 5.87 ppm, s, 2H; 6.77 ppm, g4, 1H;

7.29 ppm, 4, 1H; 8.53 ppm, d, 1H; 8.59 ppm, s, 1H.

Other compounds (Compounds 117 to 121)

The thiourea derivatives shown in Table V are
obtained according to the process described for
N-[1-(3-chloro-4-pyridyl)ethyl]-N-propylthiourea.

TABLE V
s Rs
N
c-N D)
HzN/ \_‘:’"s
Rs
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PREP. TION XVI . .
N-cvclopropvlmethyl~N=-f1l-(4-pyridvl)ethyllthio

urea (Compound 122)
Step A ' .
N’-pivalovl-N-cvclopro methyl-N-[1=-(4-pyridyl)eth
thiourea ' .

Dissolve under argon 2.9 g of potass:::
thiocyanate in 30 mol of acetone in a 100-ml three-necid.
flask. Cool to 0°C and add 3.4 ml of pivalcyl_ch:o: o
dropwise. Stir at 0°C for 5 hours and then add 4.8 g
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N-(cyclopropylmethyl)-1-(4-pyridyl)ethylamine (Compound
61). Stir at room temperature overnight. Evaporate to
dryness. The residue is taken up in water and extracted
into methylene chloride. Dry over anhydrous sodium
sulphate and evaporate to dryness. The powder obtained is
washed with hexane and filtered off.

Yield: 75 %

Proton nuclear magnetic resonance spectrum (solvent
CDCl,):

0.02-0.07 ppm, n, 2H; 0.4-0.5 ppm, m, 2H;
0.96 ppm, m, 1H; 1.28 ppm, s, 9H; 1.77 ppm, d, 3H;
2.90 ppm, dd, 2H; 3.4 ppm, m, 1lH; 6.5 ppm, 8, 1H;
7.4 ppm, m, 2H; 8.61 ppm, d, 2H.

Step B
Dissolve 2 g of the product obtained in the

preceding step in 15 ml of 32 % hydrochloric acid and
heat to 70°C for one hour. Cool and alkalinise with
saturated aqueous sodium bicarbonate solution. Extract
with ethyl acetate, dry over anhydrous sodium sulphate
and evaporate to dryness. Take up the residue in a
mixture of hexane and ethyl acetate (8 : 2 V/V).
Filter to isolate white crystals.
Yield: 87 %

Other compounds (Compounds 123 to 129)
The thioureas shown in Table VI were obtained

according to the process described in Preparation XVII.
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4-(2,44dichloropheny1)-S-methyl-z-[N-(a-cyclo-
propylbenzyl)—N-propyiamino]thiazole

To 1.35 g of N-(a-cyclopropylbenzyl)-N-propyl-
thiourea (Compound 75) in 35 ml of ethanol, add 546 mg of
triethylamine, then slowly 1.52 g of 2-bromo-1-(2,4~-di-
chlorophenyl)-1-propanone (Compound 15). After 3 hours of
heating at 75°C, remove the precipitate formed by filtra-
tion. The ethanolic solution is evaporated to dryness.
Take up the residue in ethyl ether and wash with water
until bromide ions have disappeared. Dry the organic
phase over anhydrous sodium sulphate and then evaporate
to dryness. Purify the residue on a silica column, using
a mixture of cyclohexane and ethyl acetate (10 : 1 V/V)
as eluent, to obtain the expected product. Recrystallise
in acetonitrile (white crystals).
Yield: 79 %
Melting point: 78°C-81°C
The proton nuclear magnetic resonance spectrum is shown
in Table VII.

Ex e

4-(2,4-dichlorophenyl)~-5-methyl~2-{N-[cyclo-
propyl (4-pyridyl)methyl ]-N~propylamino}thiazole

This compound was prepared according to the

[T
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process described in Example 1, starting with 1.2 g of
N-[cyclopropyl(4-pyridy1)methyl]éﬁ-propylthiourea
(Compound 74) and 1.52 g of 2-bromo-1-(2,4~-dichloro-
phenyl)-l-propanone (Compound 15). The product was
purified on a silica column, using a mixture of methylene
chloride and methanol (98 : 2 V/V) as eluent.

oil.

Yield: 78 %

From this .base, using the appropriate acids
dissolved in ethanol, the following salts were obtained:
- Hemifumarate : melting point : 98°C
68°C
- Disulphate : melting point : 186°C

- Hydrochloride : melting point

The proton nuclear magnetic resonance spectrum of this
product is shown in Table VII.

Examples 3 to 40
According to the process described in Example 1,

the compounds of Examples 3-40 were obtained using the
appropriate bromo ketones and thiourea derivatives. Their
spectral characteristics are shown in Table VII.

Example 41

4-(2,4-dichlorophenyl)-5-methyl-2-[N-(a-methyl-
benzyi)-N-(cYclopropylmethyl)amino]thiazole

At 0°C, add 0.5 g of 4-(2,4-dichlorophenyl)-
S5-methyl-2-[N-(a-methylbenzyl)amino)thiazole (prepared
from Compound 92 and Compound 15 according to the process
described in Example 1), dissolved in 5 ml of anhydrous
tetrahydrofuran, and 66 mg of sodium hydride. After
30 minutes of stirring at room temperature, run in
0.67 ml of cycldpropylmethyl bromide dropwise. Leave for
eight hours under reflux, cool and dilute the reaction
medium with methylene chloride, then pour it onto ice.

Dry and evaporate the organic phase to obtain an
oil, which is then purified on a silica column, using a
mixture of cyclohexane and ethyl acetate (40 : 1 V/V) as
eluent.

Yield: 57 % This Sheet Has Been Replaced
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The proton niiclear magnetic resonance spectrum of
4-(2,4-dichlorophenyl)-5-methyl-2=-[N~-(a-methylbenzyl)-
N-(cyclopropylmethyl)amino]thiazole is shown in Table
V1I.

Example 42
4-(2,4-dichloropheny1)—2-{N-[cyclqpropyl(4-imdda-

zolyl)methyl]-N-propylamino}-5-methylthiazole

Step 2 |

This compound was prepared from N-[cyclo-
propyl(l-trityl-4-imidazolyl)methyl}-N-propylthiourea
(Compound 86) and 2-bromo-1l-(2,4-dichlorophenyl)-1-pro-
panone (Compound 15) according to the process described
in Example 1. '

Step B

Add 45 ml of 2 N hydrochloric acid to 3 g of the

product obtained in the preceding step dissolved in 45 ml

of acetone. After a night at room temperature, evaporate

off the acetone, wash the remaining aqueous phase with
ethyl ether and then add sodium bicarbonate. Extract the
precipitate formed with 3 times 100 ml of ethyl acetate.
Wash the organic phase with saturated aqueous sodium
chloride solution and then dry over anhydrous sodium
sulphate. Evaporate under vacuum to obtain 4~(2,4-dich-
lorophenyl)-5-methyl-2-{N-[cyclopropyl(4-imi-
dazolyl)methyl }-N-propylamino}thiazole in the form of a
white powder.

Yield: 90 %

Melting point: 83°C ,

The proton nuclear magnetic resonance spectrum of this
product is shown in Table VII.

Example 43
4-(2,4-dichlorophenyl)~-5-methyl-2-{N-{[1-(4-imida-
zolyl)ethyl]-N-propylamino}thiazole

-~—— This compound was prepared according to the
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process described in Example 42, and using
N-[1l-(l-trityl-4-imidazolyl)ethyl]-N-propylthiourea
(Compound 87) in Step A as a thiourea derivative.

The proton nuclear magnetic resonance spectrum of this
product is shown in Table VII.

Example 44 _

4-(2,4-dichlorophenyl)~5-methyl-2-{N-[cyclo-
propyl(l-benzyl-4-imidazolyl)methyl]-N-propyl-
amino}thiazole

Add 320 mg of potassium carbonate to 492 mg of
the compound of Example 42, dissolved in 10 ml of di-
methylformamide, and then, at 0°C, slowly add 0.12 ml of
benzyl chloride dissolved in 1 ml of dimethylformamide.
Leave to act for 3 hours at approximately 60°C and then
3 hours at 80°C. Add water to form a precipitate. Extract
with ethyl acetate. Wash the organic phase with saturated
sodium chloride solution. Evaporate to dryness and purify
the residue by chromatography on a silica column, using
a mixture of cyclohexane and ethyl acetate (2 : 1 V/V) as
eluent.

Yield: 67 %

Add an appropriate quantity of 0.1 N hydrochloric
acid, dissolved in isopropanol, to form the corresponding
dihydrochloride.

Melting point: 115°C

The proton nuclear magnetic resonance spectrum of
4-(2,4-dichlorophenyl)-5-methyl-2-{N-[cyclo-
propyl(l-benzyl-4-imidazolyl)methyl}-N-propyl-
amino)thiazole is shown in Table VII.

Example 45
4-(2,4-dichlorophenyl)-5-methyl~-2-{N-[cyclo-
propyl(l-methyl-4-imidazolyl)methyl]~-N-propyl-
amino}thiazole
Add 570 mg of powdered potassium hydroxide to
856 mg of the compound of Example 42 dissolved in 10 ml
of acetone. Stir for 5 minutes and then add 0.14 ml of

methyl iodide. After 15 minutes at room temperature,
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dilute the reaction mixture in 100 ml of dichloromethane,
and then wash with water and with water saturated with
sodium chloride. Dry the organic phase over sodium
sulphate, evaporate to dryness and then subject the
5 residue to chromatography on a silica column, using a
mixture of cyclohexane and ethyl acetate (1 : 1 V/V) as
eluent.
In this way, 4-(2,4-dichlorophenyl)-5-methyl-
2-{N-[cyclopropyl (1-methyl-4-imidazolyl)methyl ]-N-propyl-
10 amino}thiazole and 4-(2,4-dichlorophenyl)-5-methyl-
2-{N-[cyclopropyl (3-methyl-4-imidazolyl)methyl ]-N-propyl-
amino}thiazole (37 : 63) are separated.
Yield: 33 %

Ex 46 .
15 5-bromo—4-(2,4-di¢hlorophenyl)-2-{N-[propyl-
N-[1-(4~pyridyl)ethyl]amino}thiazole
Dissolve lg of 4-~(2,4-dichlorophenyl)-
2-{N-propyl-N-[ 1~ (4-pyridyl)ethyl jamino}thiazole, the
compound of Example 25, in 20 ml of methylene chloride.
20 Add 0.15 ml of bromine. Stir overnight. Evaporate to
dryness. Dissolve the residue in a minimum amount of
isopropanol and precipitate with éthyl ether. Filter and
wash with ethyl ether, then dissolve in 5 $ aqueous
potassium carbonate solution. Extract with ethyl acetate,
25 dry over anhydrous magnesium sulphate and evaporate to
dryness to obtain the expected producé'in the form of an
oil.
Yield: 80 % _
The proton nuclear magnetic resonance spectrum of
30 5-bromo-4-(2,4-dichlorophenyl)-2-{N-propyl-
N-[1-(4-pyridyl)ethyljamino}thiazole is shown in Table
VII.

Example 47
4-(2,4-dichlorophenyl)-5-methyl-2-[N-(dicyclo~
35 propylmethyl)-N-propylamino)thiazole
To 1 g of N-(dicyclopropylmethyl)~N-propylthio-
urea (Compound 88) dissolved in 25 ml of anhydrous
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ethanol, add 0.54 ml of triethylamine, then slowly 1 gof
2-bromo-1-(2,4-dichlorophenyl)-1l-propanone (Compoundl15).
After two hours of heating under reflux of the ethanol,
evaporate to dryness. Take up the residue in methylene
5 chloride and wash with water until bromide ions have been
removed completely. Dry the organic phase over anhydrous
sodium sulphate and then evaporate to dryness. Purify the
residue on a silica column, using & mixture of cyclo-
hexane and ethyl acetate (20 : 1 V/V) as eluent, to
10 obtain the expected product in the form of an oil.
Yield: 88 %
The proton nuclear magnetic resonance spectrum is shown
in Table VII.
To obtain the corresponding sulphate, add an
15 appropriate quantity of 1 M sulphuric acid in ethanol to
this base.
Melting point: 140°C

- 51 =

Example 48
4-(2,4-dichlorophenyl)-5-methyl-2-{N-[cyclo~
20 pentyl (cyclopropyl)methyl ]-N-propylamino}thiazole
This compound was obtained according to the
process described in Example 47, but using N-[cyclo-
pentyl (cyclopropyl )methyl ]-N-propylthiourea (Compound 90)
as a thiourea derivative. In the purification on a silica
25 column, use a mixture of cyclohexane and ethyl acetate
(10 ¢ 1 V/V) as eluent.
Yield: 95 &
The proton nuclear magnetic resonance spectrum is shown
in Table VII.

30 Example 49
4-(2,4-dichlorophenyl)-5-formyl-2-{N-propyl-
N-[1-(4~pyridyl)ethyl)amino)thiazole
Introduce 3 ml of dimethylformamide into a 100-ml
round-bottomed flask. Cool to -30°C and add 0.45 ml of
35 oxalyl chloride dropwise. Stir for 30 minutes at 0°C and
then allow the temperature to increase. Then add 0.5 g of
the compound of Example 25. Stir for 6 hours. Leave to
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act overnight. Add water and alkalinise with 1 N sodium
hydroxide solution. Filter off the precipitate formed to
obtain a gum. Dissolve in a minimum amount of ethyl ether
and add hexane until a slight cloudiness is obtained.
Leave to precipitate, filter and wash with hexane to
obtain the expected product in the form of orange
crystals. '

Yield: 75 %

Melting point: 114°C

The proton nuclear magnetic resonance spectrum of
4-(2,4-dichlorophenyl)-5-formyl-2-{N-propyl-
N-[1-(4-pyridyl)ethyl]amino}thiazole is shown in Table
ViI.

Example 50

4-(2,4-dichlorophenyl)~5~-hydroxymethyl-
2-{N~propyl-N-{1l-(4-pyridyl)ethyl Jamino}thiazole

Cool a solution containing 1.1 g of the compound
of Example 49 in 20 ml of anhydrous methanol in an ice
bath, and add 0.2 g of sodium borohydride in small
amounts. Leave to react at room temperature and then
evaporate off the solvent. Extract the residue with ethyl
acetate. Dry the organic phase over anhydrous sodium
sulphate. Evaporate to dryness and dissolve the residue
in ethyl ether.

Precipitate with hexane to obtain the expected
product in the form of an orange powder.
Yield: 72 %
Melting point: 113°C
The proton nuclear magnetic resonance spectrum of this
product is shown in Table VII.

Example 51
4-(2,4~-dichlorophenyl)~-5-methyl-
2-{N-(2-propenyl)-N-[1-(4-pyridyl)ethyl Jamino}thiazole
Dissolve under argon 2.0 g of 4-(2,4~-dichloro-
phenyl)-5-methyl-2-{N~-[1-(4-pyridyl)ethyljamino}thiazole
(prepared from N-{1-(4-pyridyl)ethyl jthiourea and
2-bromo-1-(2,4-dichlorophenyl)~-l-propanone (compound15),
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according to the process described in Example 1) in 20 ml
of anhydrous tetrahydrofuran in a 100-ml three-necked
flask.

Add 0.4 g of lithium amide and stir for 1 hour at
50°C. Add 0.43 g of allyl bromide and heat to 60°C for
48 hours.

Evaporate to dryness and then add 10 ml of 10 &
aqueous sodium hydroxide solution. Extract with ethyl
acetate, dry the organic phase over anhydrous sodium
sulphate and evaporate to dryness. Purify the residue
using a mixture of ethyl acetate and hexane (75 : 25 V/V)
as eluent, to obtain the expected product in the form of
an oil. -

Yield: 20 %
The proton nuclear magnetic resonance spectrum is shown
in Table VII.

To obtain the oxalate of 4-(2,4-dichlorophenyl)-
5-methyl-2-{N-(2-propenyl)-N-[1-(4-pyridyl)ethyl]-
amino}thiazole, dissolve 0.4 g of base in a minimum
amount of isopropanol and add 0.18 g of oxalic acid
previously dissolved in isopropanol.

Evaporate to dryness and recrystallise, first in
a mixture of isopropanol and ethyl ether (50 : 50 V/V),
and then in isopropanol.

Melting point: 150°C

Example 52

4-~(4-chloro-2-hydroxyphenyl)-5-methyl-
2-{N-propyl-N-[1~-(4-pyridyl)ethyl]amino}thiazole

Bring to reflux for 24 hours 700 mg of
4-(4-chloro-2-methoxyphenyl)-5-methyl-2-{N-propyl-
N-{1-(4-pyridyl)ethyl)amino}thiazole, the compound . of
Example 22, dissolved in 30 ml of concentrated
hydrobromic acid. Evaporate to dryness and take up the
residue in water saturated with potassium carbonate.
Extract with methylene chloride and then evaporate off
the organic solvent. Purify the residue by chromatography
on a silica column, using a mixture of ethyl acetate and
methanol (9 : 1 V/V) as eluent, to obtain the expected
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product in the form of an oil.

Yield: 67 %

The proton nuclear magnetic resonance spectrum of the
compound of this example is shown in Table VII.

- 54 -

5 Example 53
4-(2-chloro-4~hydroxyphenyl)-5-methyl-2-

{N-propyl-N-[1-(4~pyridyl)ethyljamino}thiazole
This compound was obtained from the compound of
Example 27 according to the process described in Example
10 52.
The proton nuclear magnetic resonance spectrum of
4-(2-chloro-4-hydroxyphenyl)=-5-methyl-2-{N-propyl-
N-[1-(4-pyridyl)ethyl)amino}thiazole is shown in Table
VII.

15 Examples 54 to 88
According to the process described in Example 1,

the compounds of Examples 54 to 87 were obtained using
the appropriate bromoacetone and thiourea derivatives.
Their spectral characteristics are shown in Table
20 VII.

Example 89
5-bromo-4~(2,4~-dichlorophenyl)-2-[N=-(a-cyclo-
propylbenzyl)-N-propylamino]thiazole
This compound was prepared from 4-(2,4-dichloro-
25 phenyl)-2-[N-(a-cyclopropylbenzyl)-N-propylamino)thia-
zole, the compound of Example 82, and according to the
process described in Example 46.
The protoh nuclear magnetic resonance spectrum is shown
in Table VII.

30 Example 90
4-(2,4-dichlorophenyl)-5-iodo-2-[N-(a-cyclo-
' propylbenzyl)-N-propylamino]thiazole
Dissolve 496 mg of S5-bromo-4-(2,4-dichloro-
phenyl)-2-[N-(a-cyclopropylbenzyl)~N-propylamino]thia-
35 zole, the compound of Example 89, in 20 ml of ethyl ether
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and cool this solution to -70°C, then slowly add 0.8 ml
of a solution of tert-butyllithium (1.5 N in pentane).
Then run in slowly 305 mg of iodine dissolved in 20 ml of
tetrahydrofuran. Bring the temperature back slowly to
0°C, hydrolyse with saturated aqueous sodium chloride
solution and wash with thiosulphate solution.

Purify as described in Example 1 to obtain the
expected product.
The proton nuclear magnetic resonance spectrum of 4¢-
(2,4-dichlorophenyl)-5-iodo-2~[N-(a-cyclopropylbenzyl)-
N-propylamino]thiagple is shown in Table VII.

Example 91 _
4-(2-chloro-4~iodophenyl)-5-methyl=-2-[N-(a-cyclo-
propylbenzyl)~-N-propylamino]thiazole
This compound was prepared from N-{a-cyclopropyl-
benzyl)-N-propylthiourea (Compound 75) and 2-bromo-
1-(2=chloro-4-iodophenyl )-1l-propanone (Compound 18)
according to the process described in Example 1.
The proton nuclear magnetic resonance spectrum of this
compound is shown in Table VII.

Example 92

4-(2,4-dichlorophenyl)-5-methyl-2-[N-(2,2-di-
cyclopropylethyl)-N-propylamino]thiazole

This compound was obtained from 2-bromo-
1-(2,4-dichlorophenyl)-l-propanone (Compound 15) and
N-(2,2-dicyclopropylethyl)~N-propylthiourea (Compound
115) according to the process described in Example 1.
Melting point: gum

Proton_ nuclear magnetic resonance spectrum (solvent
CDCl1,):

0.0-0.7 ppm, m, 11H; 0.9 ppm, m, 3H; 1.4-1.9 ppm, m, 2H;
2.10 ppm, g, 3H; 3.3-3.5 ppm, m, 4H; 7.1-7.4 ppm, m, 3H.
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Example 93

4-(2,4-dichloropheny1)-5-methy1-2-[N—(¢-cyclo-
propylbenzyl)-N-propylamino]thiazole (+) isomer and
4-(2,4-dichlorophenyl)-5-methyl-2-[N-(a-cyclopropyl-
benzyl)-N-propylamino]thiazole (-) isomer

The two stereoisomers of 4-(2,4-dichlorophenyl)-
5-methy1—2-[N-(a-cycloprdpylbenzyl)-N-propyl-
aminojthiazole (compound of Example 1), were obtained
according to two methods.

METHOD A
Step A
-cyclopr lbenz ine

Stir 100 g of cyclopropyl phenyl ketone in
2000 ml of methanol with 500 g of previously dried
ammonium acetate and 50 g of sodium cyanoborohydride at
50°C for 4 days under argon in the presence of 4 A
molecular sieve. After cooling, filter off the molecular
sieve and then add concentrated hydrochloric acid to take
the pH to 2. Evaporate the solution to dryness under
vacuum and take up the residue in water. The aqueous
phase is washed with ethyl ether and then alkalinised by
adding concentrated potassium hydroxide solution so that
the pH is above 10. Extract twice with methylene
chloride, wash with saturated sodium chloride solution,
dry over anhydrous magnesium sulphate and then concen-
trate under vacuum to obtain ¢-cyclo§ropylbenzylamine,
which is used without any further purification in the
next step.
Yield: 76 %

Step B
a-cyclopropylbenzylamine (+) isomer and g=-cyclopropyl-
benzylamine (-) isomer

Add 80.6 g of L(+)-tartaric acid to 275 ml of
absolute ethanol and bring to reflux. Then add dropwise
79 g of the a-cyclopropylbenzylamine obtained in the
preceding step. When the addition is complete, cool the
reaction medium slowly, and thus obtain crystals.
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Recrystallise these crystals 5 times in absolute ethanol.
The optical purity of the amine obtained is monitored by
gas chromatography with Mosher’s reagent. a-Cyclopropyl-
benzylamine (+) isomer is thereby obtained in the form of
5 a tartaric salt with an optical purity of greater than

96 %. '

Yield: 25 ®

Melting point: 150°C

[€}3;, = + 138.6° (C = 0.56 % in methanol)
10 «-Cyclopropylbenzylamine (+) isomer is obtained
from the salt after solubilisation in water,
alkalinisation of the solution, extraction with methylene
chloride, drying over anhydrous magnesium sulphate and

THIS SHEET Has
BEEN
REPLACED

.evaporation under vacuum.
15 [€]3% = + 159.6° (C = 0.99 % in methanol)

Combine the ethanolic solutions from the above
resolution and evaporate to dryness. Take up the residue
in water, alkanilise, extract with methylene chloride,
dry over énhydrous magnesium sulphate and evaporate to

20 dryness. Salify with D(-)-tartaric acid, applying the
salification and resolution method described above. After
4 recrystallisations in ethanol, the tartaric salt of
a-cyclopropylbenzylamine (-) isomer is obtained with an
optical purity of greater than 96 %.

25 Yield: 20 %
Melting point: 151°C
[@¢]2d = - 141.9° (C = 0.94 % in methanol)

Step C
4-(2,4-dichlorophenyl)-5-methyl-2-{N=-(a=-cyclopropyl=
30 benzyl)aminolthiazole (-) isomer and 4-(2,4-dichloro-
phenyl)-5-methyl~2-[N-{g-cyclopropylbenzyl)aminolthiazole
(+) isomer
Proceed as described in Preparation XV, using
a-cyclopropylbenzylamine (+) isomer as an amine to obtain
35 N-(a-cyclopropylbenzyl)thiourea (+) isomer. Then react
the latter compound with 2-bromo-1l-(2,4-dichlorophenyl)-
l-propancne (Compound 15) according to the process
described in Example 1 to obtain 4-(2,4-dichlorophenyl)-
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5-methyl-2-[N-(a-cyclopropylbenzyl)amino]thiazole (=)

isomer.

Overall yield: 62 %

[@]3l; = - 72.8° (C = 0.82 % in methanol)
4-(2,4-Dichlorophenyl)-5-methyl-2-[N-(a~-cyclo-

propylbenzyl)amino]lthiazole (+) isomer was prepared

according to the process described above, using a-cyclo-

propylbenzylamine (-) isomer as the starting amine.

Step D '

Then dissolve 1.18 g of 4-(2,4-dichlorophenyl)-
S5-methyl-2-[N-(a~cyclopropylbenzyl)amino]thiazole (=)
isomer in 35 ml of anhydrous dimethylformamide and add at
0°C 145 mg of sodium hydride and then, after the gaseous
evolution has ceased, 370 mg of propyl bromide. Heat for
2 hours and 30 minutes to 75°C. Evaporate to dryness and
hydrolyse with water. The aqueous phase is extracted with
ethyl acetate. The organic phase thereby obtained is
washed with water saturated with sodium chloride sol-
ution, dried over anhydrous magnesium sulphate and then
evaporated under vacuum to obtain a residue, which is
purified on a silica column, using a mixture of cyclo-
hexane and ethyl acetate (20 : 1 V/V) as eluent.

4-(2,4-Dichlorophenyl)~-5-methyl-2-[N-(a-cyclo-
propylbenzyl)-N-propylamino]thiazole (-) isomer is
obtained in the form of a gummy product.

[@]3%s = - 461.0° (C = 1.0 % in methanol)

From this base, and using the appropriate acids
dissolved in ethanol, the following salts were obtained:
- Hydrochloride : Melting point : 66.5°C
[a)3s = - 452° (C = 0.62 % in methanol)

[a]3® = - 81.9° (C = 0.62 % in methanol)

- para~-Toluenesulphonate : Melting point : 72°C
4~(2,4-Dichlorophenyl)-5~-methyl-2-[N~(&-cyclo-

propylbenzyl)-N-propylamino]lthiazole (+) isomer was

prepared according to the process described above, using

4-(2,4-dichlorophenyl)-5-methyl-2-[N-(a-cyclopropyl-

benzyl)aminojthiazole (+) isomer.

The corresponding hydrochloride was prepared by
reacting 4-(2,4~dichlorophenyl)-5-methyl-2-[N-(a-cyclo-
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solution of hydrochloric acid in methanol.
Melting point: 71°C

[«]2 = + 439.7° (C = 0.69 % in methanol)
[@]2° = + 78.5° (C = 0.69 % in methanol)

METHOD B
Step A

- g=Cyclopropylbenzylamine {+) isomer and a-~cyclopropyl-

benzvlamine (-) isomer

' Prepare (E,Z)-(cyclopropyl phenyl ketone oxime)
according to the process described in Org. Synth. Coll.
Vol II, p. 70, AH Blatt, J. Willey and Somns Inc. Edt.
N.Y., London, Sydney, Copyright 1943.

The mixture thereby obtained contains 76 % of E
isomer and 24 % of Z isomer. Recrystallise several times
in methanol, or isomerise in an acid medium according to
the process below.

Dissolve 2 g of (E,Z)-(cyclopropyl phenyl ketone
oxime) in 20 ml of anhydrous ethyl ether and saturate
with gaseous hydrochloric acid. Filter off the precipi-
tate obtained and then add 50 ml of 10 % aqueous K,CO,
solution. Extract the solid with methylene chloride. Wash
the organic phase with water, dry over anhydrous mag-
nesium sulphate and evaporate to dryness to obtain (E)-
(cyclopropyl phenyl ketone oxime).

Purity: 98 %

Add 1.61 g of the oxime thereby obtained, dis-
solved in 10 ml of anhydrous dimethylformamide, to a
solution containing 276 mg of sodium hydride in 10 ml of
anhydrous dimethylformamide. After one hour of stirring
at room temperature, add 0.75 ml of methyl iodide. After
4 hours of stirring, pour the reaction medium onto ice.
Extract with ethyl acetate, dry, evaporate under vacuum
and purify on a silica column, using a mixture of cyclo-
hexane and ethyl acetate (40 : 1 V/V) as eluent, to
obtain (E)-(cyclopropyl phenyl ketone oxime) methyl
ether. To 385 mg of norephedrine (-) isomer, dissolved in
5 ml of anhydrous tetrahydrofuran and at -30°C, then add

THIS SHEET HAS BEEN
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8.6 ml of 1 M borane-tetrahydrofuran complex and there-
after 300 mg of (E)-(cyclopropyl phenyl ketone oxime)
methyl ether dissolved in 3 ml of anhydrous tetrahydro-
furan. Bring to reflux for 2 hours 30 minutes and then,
at 0°C, add 10 ml of water and 10 ml of 20 % sodium
hydroxide. Bring to reflux for 1 hour 30 minutes. After
cooling, extract with methylene chloride, dry the organic
phase and evaporate to dryness. Take up the residue in an
excess of methanol and bring to reflux for 5 hours, then
evaporate to dryness and purify on a silica column, using
a mixture of methylene chloride and methanol (96 : 4 V/V)
as eluent. )

e-Cyclopropylbenzylamine (+) isomer is thereby
obtained with an optical purity of greater than 90 %.
Yield: 40 %

a-Cyclopropylbenzylamine (~) isomer is obtained
according to the process described above, but using
norephédrine (+) isomer as the chiral agent in the
reduction of_(E)-(cyclobropyl phenyl ketone oxime) methyl

- 60 -

.ether.
Steps B and C

Then proceed as described in Method A, Steps C
and D, to obtain 4-(2,4-dichlorophenyl)-5-methyl-
2-[N-(a-cyclopropylbenzyl)-N-propylamino]thiazole (+)
isomerand4-(2,4-dichlorophehy1)-5-methy1—2-[N-(¢—cyclo-
propylbenzyl)-N-propylamino]thiazole (-) isomer.

This Sheet Has Been Rep
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g TABLE VII
s
a .~ Rg
g R2 S _N
= N .
) "/ " CH Rg
g, | |
Rg
Ry’
R4 Ra Ra Rg Rg MR SPECTRIM (SOLVENT)
| l\ (CDCig) Base .
- 0,40 ppm, m, 1H; 0,62 ppm, m, 2H ; 0,76 ppm, m,
Z > CaH < 4H ; 1,35 ppm, m, 1H ; 1,85 ppm, g, 2H ; 2,09 ppm,
-CH3 -CaHy || s. 3H ; 3,16 ppm, m, 2H ; 4,62 ppm, d, 1H ; 7.15-
AN ’/ X 7,30 ppm, m, 5H ; 7,37-7,44 ppm, m, 3H.
cl
(CDC',) Disulphate selt _ _
= cl = 0.47-0,94 ppm, m, 4H ; 0,88 ppm, t, 3H ; 1.17 ppm,
H m, 1H; 1,76 ppm, m, 2H ; 2,16 ppm, s, 3H ; 3,10-
-CH3 -CaHy | 3,20 ppm, dd, 2H ; 4,74 ppm, d, 1H ; 7.35-7.45
AN -— Y ppm, m, §H ; 8,54 ppm, d, 2H.
cl ]
(CDClg) Base
2 L ci = 0,40-1,10 ppm, m. 7H ; 1,5 ppm, m, 1H ; 1.85 ppm,
7 - m, 2H ; 2,20 ppm, s, 3H ; 3,3 ppm, m, 2H ; 4,97
| -CHy -Caty \ | ppm, d, 1H ; 7,10-8,00 ppm, m, 7H.
AN ' X"cF,
Cl
(CDCl3) Base
> cl N C 10,8 ppm, t, 3H ; 1,26-1,74 ppm, m, 5H ; 2,15 ppm.
& ' $, 3H : 3,17-3,33 ppm, m, 2H ; 5,51 ppm, g, 1H :
[ -CHy “Caty “CH3 |/ | | 725745 pom, m, 4H ; 8.44-8,58 ppm. 1. 21
Y | N .

Q3dv143y
.N338 SYH 133HS gHy
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TABLE VII (Continuation 1)

" EXAMPLE

R3

Rg

NMR SPECTRUM (SOLVENT)

-CH3

-C3Hz

-CHjy

|
(CDCl4) Base
0,82 ppm, {, 3H ; 1,42-1,74 ppm, m, 5H ; 2.16 ppm,
S, 3H ; 2,54 ppm, g, 3H ; 2,98-3,15 ppm, m, 2H ;
5.56prm. q, 1H ; 7,04-7,45 ppm, m 5H ; 8,43 ppm,
d, 1H. _

-CHj3

-CaHy

-CH3

(CDCl3) Base

0,79 ppm, {, 3H ; 1,18-1,78 ppm, m. 5H ; 2.14 ppm,
s, 3H ; 3,16-3,32 ppm, m, 2H ; 3,90 ppm, s. 3H ;
544 ppm, q, 1H ; 7,18-7,45 ppm, m, 4H ; 8.21-
8,25 ppm, m, 2H.

-CHj

-CaHy

-CaHg

\
)

V4
—_—

(CDCl3) Base

0,80 ppm, ¢, 3H ; 1,04 ppm, {, 3H ; 1,.48-1,57 ppm,
m, tH; 1,92-2,17 ppm, m, 6H ; 2,95-3,11 ppm, m,
2H ; 540 ppm, t, 1H ; 7,27-748 ppm, m, S5H ;
8,55 ppm, d. 2H.

-CHj

-CaHy

//_\\
A\
—/

(CDClg3) Base

0,81 ppm, t, 34 ; 0,88 ppm, d, 3H ; 1,04-1,47 ppm,
m, 3H ; 2,16 ppm, s, 3H ; 244-2,75 ppm, m, 1H ;
2.98-3,17 ppm, m, 2H ; 5,04 ppm, d, 1H ; 7.,32-
7.49 ppm, m, 5H ; 8,56, d, 2H.

\
=

7
/

Q

-CH3

-Caty

M-

.-/ a
C

OCH,

(CDCl3) Base

0,3-1,0 ppm, m, 7H ; 1,40 ppm, m, 1H ; 1.70 ppm,
m, 2H ; 2,15 ppm, 8, 3H ; 3,15 ppm, m, 2H
3,80 ppm, s, 3H ; 4,60 ppm, d, 1H ; 7.0-7,50, m,
7H.

Q30v1d3d
N338 SVH L33HS SIHL
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TABLE VII (Continuation 2)
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ppm, d, 1H ; 6,9-7,6 ppm, m, 7H.

| mwms Rq Rz Ra Rs Rg . MR SPECTRUM (SOLVENT)
l L (CDCI;) Base
. _C Z 0.4-1,0 ppm, m, 74 ; 1,30 ppm, s, 9H ; 1,40 ppm,
10 - -CH <C3H- m, 1H | 1,75 ppm, m, 2H ; 2,15 ppm, s, 3H ;
3 3Hy7 pm
\'/ ! L %}5 PP, M, 2H ; 4,80 ppm, d, 1H | 7.2-745 m,
cl ‘I'
R 1 (CDCiy) Base
L r’Cl :\ 0,25-1,0 ppm, m, 7H ; 1,2-4.9 ppm, m, 3H ;
11 ” -CH3 -CaHp l I . ' 3;_}53‘@:3 g pz:v ; ﬂ::.26-'»Hm>m. m, 2H ; 4,85 ppm, d.
c| . Ipemanil
k (CDCi3) Base
AN /[ 0,70 ppm, t, 3H ; 0,97-1.62 ppm, m, 10H ;
12 [r -CHj -CqHy - . 2,15 ppm, s, 3H ; 2,70-3,24 ppm, m, 3H ; 5,18 ppm,
g ' ( [ | d. 1H ; 7,21-7.47 ppm, m. 8H.
o]
k (CDCl3) Base
= Cl l\ = 0,74 pprg'._'g. 3|-2| giso.go-nso ppm, m, 10H ; 2,15
. -CH -CqH ' g ppm, s, 3H ; 2,29-3,20 ppm, m, 3H ; 5,27 ppm, d.
13 \/ ”/ 3 3T (_/ |\\ /l 1H ; 7.23-7,48 ppm, m, 5H ; 8,53 ppm, d, 2H.
] ~N
cl
(CDCl3) Base '
= Ci 0,3-1,1 ppm, m, 7H ; 1.4 ppm, m, 1H ; 1,75 ppm,
14 -CHj -CaHy 1 m. 2H ; 2,2 ppm, §, 3H ; 3,25 ppm, m, 2H ; 4,75
{

039v1d3d
N338 SVH 133HS SIHL
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- TABLE VII (Continuation 3)

cl

| EXAMPLE Ry Ry Ry Rg Rg MR SPECTRIM (SOLVENT)
£ _-C - _#~._,C 0.30-0,89 ppm, m, 7H ; 1,26-1,76 ppm, m, 3H ;
15 | -CHg -CaHy - 2,13 ppm, s, 3H ; 3,30 ppm, t, 2H ; 4.79 ppm, d.
| N I 1H; 7.22-7,45 ppm, m, 3H ; 7,57 ppm, d, 1H ; 8,47
=, . Sen” |Ppm.g. 1H' 854 ppm, 5, 1F1
Cl
s (CDCl3) Base
=z ~_-Cl _~_-OCH310,35-1,0 ppm. m, 7H : 1.1-1.8 ppm, m. 3H :
16 ! \]/ -CHy -CaHy I I 21ppm, s, 3H ;3,25 ppm,. m, 2H ; 3.7 ppm, s, 3H ;
| 3.8'ppm, 5, 3H ; 4,55 ppm, d, 1H ; 6,45 ppm, s, 1H ;
X - - Xy 7.1-7.60 ppm, m, 5H.
l .
cl OCH,4
| (CDCi3) Base
= Ci Z 0,6-1.8 ppm, m, 14H ; 2,15 ppm, s, 3H ; 3,05 ppm,
.7 ( jf cHy oty } 7)) |mzises g i pomm
N .
N C2Hsg N
Cl Cl
| (CDCly) Base
P cl § 0,35-0,92 ppm, m, 4H ; 0,85 ppm, 1, 3H ; 1,56-
18 r -CHy -C3H SN 181 ppm, m, 3H ;2,12 ppm, 5, 3H ; 3,20-3,54 ppm,
S 7 I /“ gag.sm ;4,68 ppm d, 1H ; 7,10-7,68 ppm, m, 6H ;
- ks 58 .4, 1H.
AN N PPm
Cl
. [ (CDCl3) Base
P Cl Z = 0,62 ppm, t, 3H ; 0,81-1,67 ppm, m, 2H ; 2,19 ppm.
19 l/ -CH -C3H I \” 1 § 3H : 3.26 ppm, m, 2H ; 6,75 ppm, s, 1H ; 7.13-
' : ! ! ' 7.43 ppm, m, 10H ; 8,56 ppm, d, 2H.
\[ s \\N l

@30vid3d
338 SYH 133HS SIHL
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TABLE VII (Continuation 4)

>

R3

Rg

— e e o

MR SPECTRUM (SOLVENT) |

20

-CHsy

I
CH,

\

L_\

-CHj

(CDCi3) Base

1,03-1,10 ppm, m, 1H ; 1,67 ppm, d, 3H ; 3,10 ppm,
dd, 2H ; 5,54 ppm, g, 1H ; 7,23-7,34 ppm, m, 4H ;
7,45 ppm, d, 1H ; 8,55 ppm, d, 1H.

—_——

21

-CHj

-CaHy

-CHs

(CDClg) Base

2.51 ppm, 8, 3H ; 3,05-3,20 ppm, m, 2H : 5,71 ppm,
g,"1H; 7.20-7,50 ppm, m, 4H ; 7,70-7,90 ppm, m,
4H ; 8,03 ppm, g, 1H ; 8,59 ppm, d, 2H.

0,00-0,20 ppm, m, 2H ; 0,42-0,52 ppm, m, 2H .|

087 ppm, t, 34 ; 1,55-1,75 ppm, m, 3H+2H ;

22

-CHj

-CaHy

-CHy

7N\

(DMSO-dg) oxalate salt
0,89 ppm, 1, 3H ; 1,50-1,70 ppm, m, 2H+3H ;
2,13 ppm, §, 3H ; 3,20-3,35 ppm, m, 2H ; 3,86 ppm,
s, 3H ; 550 ppm, g, 1H ; 7,10 ppm, dd, 1H ;
7.21 ppm, d, 1H ; 7,33 ppm, d. 1H ; 7,45 ppm, d,
2H ; 8,63 ppm, d, 2H.

23

-CH3

-C3Hy

-CH;

(CDCl3) Base
0,83 ppm, t. 3H ; 1,50-1,70 ppm, m, 3H+2H ,
217 ppm, s, 3H ; 2,19 ppm, s, 3H ; 2,33 ppm. s,
3H ; 2,90-3,05 ppm, m, 2H ; 5,50-5,70 ppm, g, 1H ;
7,00-7,15 ppm, m, 2H ; 7,17 ppm, d, 1H ; 7.25 ppm,
d,. 2H ; 8,55 ppm, d, 2H.

-CHj

-C3Hy

-CHj

\

i
\

(CDCi3) Base
084 ppm, t, 3H ; 1,517 ppm, m, 3H+2H

2H ; 5,60 ppm, q, 1H ; 7,1-74 ppm, m, 5H .
8,55 ppm, d, 2H.

2,15 ppm, s, 3H ;: 2,19 ppm, s, 3H ; 3,0-3.3 ppm, m. |

Q3013
N338 SYH 133HS gy
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TABLE VII (Continuation 5)

R2 Ry Rg Rg NR SPECTRUM (SOLVENT) -
| (CDCly) Base
/-/‘-k (of] LN 0.g7 ppm, 1, 3H ; 1.59-1,71 ppm, m, 3H+2H ; 3,10-
. } r 3.23 ppm, m, 2H ; 5,65 ppm, g, 1H ; 7.14 ppm, s,
2 II :U/ " Cafy kS - 1H | 7.23-7.30 ppm, m, 3H ; 7.43 ppm, d, 1H ;
\\\\r . N 7.88 ppm, d, 1H ; 8,57 ppm, d, 2H.
o]
L (CDCl4) Base
e A R e
- ol mm'§| ; . pp"'- §l 1 SU- e ppm' m'
2% ( ]]/ CHa Catr CHa /\“ 2H ;'57 ppm, g, 1H ; 7,09 ppm, d. 1H ; 7.35-
Ny NN 7.40 ppm, m, 4H ; 8,55 ppm, d, 2H.
CHy
(CDCl4) Base
_AN__.Cl =z g:!:?’ ppm, 3.3 :Ha;o_;.io-un ppg'l-i %,afmm ;
ppm' §' ; (] L] ppm' _"_1.0 : ' ppm- _s_r
27 r ] -CH3 “CaHy -CHs l/ J 3H ; 5,68 ppm, g, 1H ; 6,64 ppm, dd. 1H : 6.98
= AN ppm, d, 1H ; 7,20-7,30 ppm, m, 3H ; 8.57 ppm, m.
Y N 2H. |
OCHj,4
. (CDCIl3) Base
P P 051 ppm, {, 3H ; 161-167 ppm, m, 3H+2H
H .CaH CH 2,37 ppm, s, 3H ; 2,42 ppm, s, 3H ; 3,03-3,12 ppm,
28 | “CHy 37 3 | m. 2H ; 5,66 ppm, g, 1H ; 7,20 ppm, d, 2H ; 7.28
X ™ ppm, d, 2H ; 7,50 ppm, d, 2H ; 7,56 ppm, d, 2H.
X ‘/ N
CH,4
T (CDCl3) Base
. OCH, . 0.83 ppm, t, 3H ; 1,58-1,75 ppm, m, 3H+2H ;
4 CaH CH 2,15 ppm, s, 3H ; 3,23-3,45 ppm, m, 2H ; 3,90 ppm,
29 ‘ ‘ CHy ““3hy -“H3 I/ l § 3H ; 3,99 ppm, §, 3H ; 5,55 ppm, g, 1H ; 6,52
XN ppm, 2s, 2H ; 7,27 ppm, d, 2H ; 7,57 ppm, s, 1H ,
8.56 ppm, d, 2H.
OCH3

Q30v¥1d34
N338 SYH 133HS SIHIL
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TABLE VII (Continuation 6)

(30v1d3H
N33g SYH 133HS SIHL

EXAMPLE Ry Rs Ry Rg Rg NMR_SPECTRIM (SOLVERT)
| (CDCl3) Base
N = 0,85 ppm, t, 3H ; 1,50-1,60 ppm, m, 5H : 2,41 ppm,
R . - S, 3H ; 3,08 ppm, m, 2H ; 3,83 ppm, 5. 3H ;
30 ' “ CHa Cat s ' 5,67 ppm. g, 1H ; 7,25 ppm, m, 4H ; 7,90 ppm, m,
BN SN 4H.
OCH4
| (CDCly) Base -
,/k = g;s ppm, t, 3H ; 1,56-1,66 ppm, m, 3H+2H ;
' . . 1 ppm, §, 3H ; 3,04-3,17 ppm, m, 2H ; 5,62 ppm,
3 « “ CHa CaHy “CHs 'f :u g, H; 7.27-7,38 ppm, m, 4H ; 7.55 ppm, d, 2H :
\‘( ’ RN 8,56 ppm, d, 2H.
> N
Cl
l (CDCi3) Base
AN AN |V 122188 om.m 210 o
- . - ] $ 34, ppm, m, 2H ; 5,57 ppm, g, H
32 I\ ;ﬂ CHs CaHy CHs [ | 7,20-7.47 ppm, m, 8H.
X AN
[
cl ' -l
l (DMSO'dS) Oralate salt
Z~_-C Z 0,92 ppm, {, 3H ; 1,72 ppm, m, 2H ; 1,74 ppm, d.
{ -CH CaH CH i 3H; 2,16 ppm, §, 3H ; 3,22 ppm, {, 2H ; 5,68 ppm,
33 ' 3 3 3 [ I g, 1H ; 7,23 ppm, m, 2H ; 7,41 ppm, s, 1H ; 7.77
X N7 ppm, d, 2H ; 8,79 ppm, d, 2H. :
Cl
(DMSO-dg) runarate salt
H3C A\ -CH3 Z 0,83 ppm, 1, 3H ; 1,63 ppm, m, SH ; 1,99 ppm, s.
li H CaH -CH 6H ;2,24 ppm.g, 3H ; 3,25 ppm, t, 2H ; 5,36 ppm. q.
34 \/ 37 3 l I 1H . 651 ppm, s, 1H ; 664 ppm, §, 2H ; (rum |
CHy "\N aric acid) ; 6,84 ppm, §, 2H ; 7.30 ppm, d, 2H ,

8,52 ppm, d, 2H.
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TABLE VII (Continuation 7)

Il

20e[day upeg -<ely

Ry R2 Ry Rs Rg_ —_me st sy |
HaC A cH (DMSO-dg) Base
? T’/ \[[ ? ,;7L~.. 1,0 ppm. §, 3H ; 1,6 ppm, m, 2H ; 1,8 ppm, d, 3H ;
35 P H -CaHz -CH; I | 22 ppm, s, 6H ; 2,4 ppm, 5, 3H ; 3,4 ppm, m, 2H .
' < N 5.5 ppm, g, 1H ; 6,6 ppm, s, 1H ; 7.0 ppm, s; 2H ;|
CHy o ;: ppm, m, 1H ; 7.9 ppm, m, 1H ; 8,65 ppm, m,
= cl (DMSO-dg) oxaiate salt .
I/ /l 0,84 ppm, m, 6H ; 1,64 ppm, d, 3H : 2,0 ppm, m, |
36 -CHg - CHy —7 -CH, ’/ \" TH 2,11 ppm, s, 3H ; 3,12 ppm, ¢, 2H ; 5,29 ppm,
\[ Q. 1H ; 742 ppm, m, 4H ; 7,68 ppm, s, 1H ; 8,56
cl SN ppm, m, 2H.
(DMSO-dg) Base
HaC .
3 ‘]/ CHs = CH, ;'ig ppm, d, gn ;3.1 Ppm, s,6H ; 2,3 ppm, s, 3H ;
: H -CH - PPmM, S, 3H ; 2,7 ppm, 5, 3H ; 5,7 ppm, q, 1H ;
37 N 3 CHa 6,55 ppm, s, 1H ;6,9 ppm, 5, 2H ; 7.3 ppm. m, 1H ;
~. N
CHg AN 7,85 ppm, d, 1H ; 8,42 ppm, d, 1H.
(DMSO-dg) Base T
(o]
"s )/jrc":’ /K ;ﬁb;gm t, 3H ; 1,75 ppm, d, 3H ; 2,15 ppm, s.
H -c . 123 ppn., s, 3H ;3,5 ppm, m, 2H ; 5,5 ppm, q. |
38 Ny 2Hs CHa | {2} aiasppmes. ahi: 7.0 pom 5. 35 7% o .
CHy N 2H ; 8,6 ppm, m, 2H.
' : (DMSO-dg) Bydrochiorid« sale o
HaC CHy PN 1,10 ppm, m, 4H ; 1,90 ppm, d. 3H ; 2,00 ppm. §,J =
39 H -CH3 ” 6H ;23 ppm,s, 3H:30ppm, m, 1H; 58 ppm. afi
N 1H 6,90 ppm, 5, 1H; 7.0 ppm, 5, 2H ; 82 ppm, myf .,
&y s AN 1H ;8,6 ppm, m. 1H ; 8,9 ppm, m, 2H. J'E =
(CDCi3) Base >
P _Z 0,88 ppm, t, 34 ; 1.50-1,75 ppm. m, S5H ; 2,19 ppm uf =
40 l/ -CH 'C3H7 ‘CH3 S, 34 ; 3,10-3,25 ppm, m, 2H ; 5.87 ppm, q, 1H w
S P 3 X | 7,25-7,55 ppm, m, 6H ; 7,80-7,90 ppm, m, 3H || =
X <z X N/ 8,59 ppm, d, 2H. m
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il Ry Ra R3 Rs MR SPECTRUM (SOLVENT) ]
l (CDCi3) Base
V cl CH 0.31-1,22 ppm, m, 5H ; 1,67 ppm, d, 3H ; 2,16 ppm,
41 ‘ -CHg L 2 -CH3 S, 3H ; 2,84-3,28 ppm, m, 2H ; 5.47 ppm, q, 1H ,
§ o 7,21-7,49 ppm, m, 8H.
N - |
Ol 1
l (CDCl3) Base
/ Cl 0,33-0,93 ppm, m, 7H ; 1,40-1,83 ppm, m, 3H ;
42 -CH CaH 2,16 ppm, s, 3i1; 3,22-3,37 ppm, m, 2H ; 4,33 ppm,
| 3 L d. 14, 7.27-7,31 ppm, m, 4H ; 7,50 ppm, s, 1H.
Cl
l (CDCl3) Base
N\ 0,84 ppm, 1, 3H ; 1,44-1,81 ppm, m, 5H ; 2,16 ppm,
- y s, 3H ; 3,15 ppm, &, 2H ; 5,40 ppm, g, 1H ; 7.21-
43 C CHs CaHy . <CHg 7,38 ppm, m, 4H ; 7,50 ppm, s, 1H.
Cl
(CDCl3) Base
0,31-0,92 ppm, m, 7H ; 1,41-1,83 ppm, m, 3H ,
V L P CaM 2,10 ppm, s, 3H ; 3,22-3,50 ppm, m, 2H ; 4,50 ppm,
4“4 3 3 7. d, 1H ; 5,04 ppm, s, 2H ; 6,87 ppm, s, 1H ; 7,10-"
L) 7,48 ppm, m, 9H
— AN m
—=
=.—'§ Cl .
— i (CDClg) Base m
m— / o 033-095 prm, m, 7H ; 1,39 ppm, m, 3H it
— -~ CH CaH 2,11 ppm, 5, 3H ; 3,10-3,57 ppm, m, 2H ; 3,62 ppm||<2
— 45 -3 ~“3ny s, 3H ; 4,46 ppm, d. 1H ; 6,85 ppm, s, 1H ; 7.19{[=
— 5, N Y 7,44 ppra, m, SH.
S— ﬂ
8 cl
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TABLE VII (Continuation 9)

BAMPLE Ry R2 Ra Rg Re MR SPECTRUM (SOLVENT) ]
(CDCl3) Base
Z Cl 0,84 ppm, t. 3H ; 1,54-1.66 ppm, m, 5H ; 3.03-
46 ~ Br CaH CH Z 3,13 ppm, m, 2H ; 5,61 ppm, g, 1H ; 7.24-7.40 ppm,
| aty 3 [ ]| |men:7.470omid, 1H: 857 ppm. o 2m
A W
Cl
(CDCly) Base
= k Cl 0,30-0,72 ppm, m, 8H ; 0,89-1,26 ppm, m, 5H ;
-CH -CaH 1,84 ppm, m, 2H ; 2,12 ppm, 8, 3H ; 3,11 ppm, 1,
47 3 a7 1H ;3,38 ppm, {, 2H ; 7.28-7,45 ppm, m, 3H.
\ .
Cl
| - (CDCi3) Base
= cl 0,27-0.78 ppm, m, 4H ; 0,93 ppm, t, 3H ; 1.29-
-CH -CaH 201 ppm, m, 12H ; 2,11 ppm, s, 3H ; 3,00-
48 3 37 3.47 ppm, m, 3H ; 7.18-7,43 ppm, m, 3H.
Ci
(CDCiy) Base
/ cl 0.87 ppm, t, 3H ; 1,54-1,72 ppm, m, 5H ; 3.11-
CHO CaH CH P 3.26 ppm, m, 2H ; 5,82 ppm, s, 1H ; 7,24 ppm, d,
49 37 3 : I 2H ; 7,32-7,42 ppm, m, 2H ; 7,52 ppm, dd, 1H ;
\ \N . 8'60 pp"‘l gi 2H ' 9042 ppm- §n 1H-
cl
(CDCi3) Base
_~_C 0,84 ppm, t, 3H ; 1,55-1,75 ppm, m, 5H ; 2.26 pz‘:-lm
50 l/ CHaOH by CHg s. 1H; 3,05-3,16 ppm, m, 2H ; 4,33 ppm, s, 2H ;

\

a

5,68 ppm, Q, 1H ; 7,24-7,34 ppm, m, 4H ; 7.45 ppm,
8. 1H ; 8,52 ppm, d, 2H.

(39v1d3d
N338 SvH 133HS SIHL
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TABLE VII (Continuation 10)

OCH,4

EXAMPLE R4 Ry Ra Rs Rg e R SPECTRUM (SOLVENT) _
13) Base
_z Cl A 1.52-1,56 ppm, d, 3H ; 2,07 ppm, s, 3H; 3.69-
i ) e . 3,73 ppm, m, 2H ; 5,05-5,17 ppm, m, 2H ; 5.61-
51 l/ CH3  |-CHz - cH=-CH, CHy ||| |570pem. m. 24 : 744737 pom. m, &4 | 846
\N 8.49 ppm, ml 2H-
_Cl .
_ (CDCy) Base -
= _OH 0.88 ppm, t, 3H ; 1,50-1,70 ppm, m, 5H ; 2,46 ppm,
N CaH CH Va $. 3H ; 3,00-3,25 ppm, m, 2H ; 5,23 ppm, g, tH ;
52 3 3H7 3 I 6.83 ppm, dd, 1H ; 6,94 ppm, d, 1H ; 7.21 ppm, d.
N x N 2H ;7,33 ppm, d, 1H ; 8,58 ppm, d, 2H.
Ci
(CDCl;) Base
cl / 0,87 ppm, ¢, 34 ; 1,65-1,68 ppm, m, 5H ; 2.14 ppm,
) ) . S, 3H ; 3,16-3,18 ppm, m, 2H ; 5.50 ppm. g, 1H ;
53 l/ CH3 CaHy CHy l/ l 6,60 ppm, dd, 1H ; 6,75 ppm, s, 1H ; 7.07 ppm. d.
\\N/ 2H ; 7,30 ppm, d, 1H ; 8,54 ppm, dd, 2H.
OH
- (CDCl3) Base
-~ el . 0,42 ppm, m, 1H ; 0,65 ppm, m, 2H ; 0,82 ppm, ny,
CH CaH 2 4H ; 135 ppm, m, 1H ; 168 ppm, m, 2H |
54 3 3 | |211ppm, 5. 3H; 3,22 ppm, m, 2H ; 4.74 ppm. 4.
N 1H; 7,08-7,24 ppm, m, 3H ; 7.73 ppm, d, H|f
" |84 ppm, d. 1M 8,78 ppm, 4, 1H. i
Cl
(CDClg) Base ?é
= cl 0.3-0.7 ppm, m, 8H ; 0,8-1,2 ppm, m. 5H ; 2.{™
CH -CaH ppm, S, 3H ; 3,13 ppm, ¢, 1H ; 3,38 ppm. m. 2H .
85 : -3 37 3,79 ppm, s, 3H ; 6,7-7,0 ppm, m, 2H ; 7.28 ppm. d.
N - 1H.

NII8 SYH 133HS ML
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TABLE VII (Continuation 11)

L R R 0 R R s R
' (CDCl3) Base
K Cl 0,3-0.7 ppm, m, 8H ; 0,9-1,25 ppm, m, 5H : 1.7-2.0
7 ppm, m, 2H ; 2,12 ppm, s, 3H ; 2,33 ppm, s, 3H .
56 J( -CHg -CaHy / 3,14 ppm, {, 1H ; 3,37 ppm, m, 2H : 7.0-7,3 ppm.
\( - m, 3H.
CH, _
- (CDCl3) Base
. 0,75 ppm, m, 3H ; 1,2-2,1 ppm, m, 8H ; 2,06 ppm,
" / § 3H:2,8-3,2 ppm, m, 3H ; 5,53 ppm, g, H ; 7.2.
§7 -CH3 “CaHy | 7.5 ppm, m, 8H.
AN N
“ (CDCl3) Base
0.75 ppm, m, 3H ; 1,3-2,1 ppm, m, 8H ; 2,16 ppm,
= cl ' I §,3H;2,8-3,2 ppm, m, 3H ; 3,80 ppm, s, 3H ; 5.65
58 ' -CHg -C3Hy . ‘/ l ppm, d, 1H ; 6,8-7.4 ppm, m, 8H.
/ X
OCH3 —_—
S poase 8 3H ; 2,13
, 0.3-1,0 ppm, m, 7H ; 1,2-1, ppm, m, . 2,
P cl _ = c pPPmM, S, 3H : 3,25 ppm, m, 2H ; 4,82 ppm, d, 1H ,
59 l ~CHa -C3Hy | l 7.1-7.7 ppm. m, 6H.
AN - A
Cl ci .
(CDCl3) Base
N 0.3-1.0 ppm, m, 7H ; 1,2-1.8 ppm, m. 3H ; 2,15
= c ppm, 8. 3H ; 3,20 ppm, m, 2H ; 4,67 ppm, d, 1H ;
60 |/ -CH3 -C3Hy I 7.1-7.7 ppm, m, 7H.
\ - \l/
Cl Br

|

(30vid3d
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TABLE VII (Continuation 12)

(30v7d434
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CHq

| R¢ R2 R3 Rg Rg MR SPECTRIM (soLveny |
(CDCl3) Base
N -G ////H 0.35-1.0 ppm, m, 7H ; 1,2-1,9 ppm.sm. 3H
: . 2,18 ppm, s, 3H ; 3,2 ppm, m, 2H ; 3,85 ppm, s,
61 l CHs CaHy ) \ | I 3H; 3,90 ppm, s, 3H . 4.66 ppm, d, 1H , 6.75-
x - \(\09”3 7.5 ppm, m, 6H.
cl OCH4
T (CDCl3) Base
S OCH4 04-1,1 ppm, m, 7H ; 13-1.9 ppm, m, 3H ;
62 _ ra 2,25 ppm, 8, 3H ; 3,36 ppm, m, 2H ; 3,88 ppm, s.
\/ -CHy -CaHy | 3H ; 4,85 ppm, d, 1H ; 6,95-7,8 ppm, m, 8H.
cl N
(CDCi3) Base _ :
A 0,54 ppm, m, 1H , 0,7-1 ppm, m, 6H ; 1,5 ppm, m,
-CH -CaH a 1H; 1,84 ppm, m, 2H ; 2,25 ppm, s, 3H ; 3,31 ppm,
63 3 T l g, 2H; 3,82 ppm, s, 3H ; 4,84 ppm:’ d H
~ — 6.90 ppm, m, 1H ; 7.07 ppm, m, 1H ; 7,37 ppm, m,
X X 4H ;7,60 ppm, m, 2H.
OCHg4 _
(CDCl3) Base i,
(o} 03-1,0 ppm, m, 7H ; 1,1-1.8 ppm, m, ;i
= CH CaH = 2,13 ppm, s, 3H ; 3.15 ppm, m, 2H ; 4,70 ppm, d,
64 3 377 . I 1H; 7-7.5 ppm, m, 7H.
Ry \l
cl cl ]
(CDCl3) Base
P (o] 03-0,95 ppm, m, 7H ; 1.1-1.9 ppm, m, 3H |
H CaH s 213 ppm, 5. 3H ; 2,32 ppm, 5, 3H ; 3,15 ppm, m,
85 CHs 377 | I 2H ; 4,62 ppm, d, 1H ; 6,85-7.5 ppm, m, TH.
\ - \\\\/
c
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TABLE VII (Continuation 13)

Ra

Rsg

F

WR SPECTRUM (SOLVENT)

R4
oy

CaHy

A

ﬁ

e

\

(CDCl3) Base

0,3-0,95 ppm, m, 7H ; 1,15-1.8 ppm, m, 3H ;
2,16 ppm, s, 3H ; 2,27 ppm, s, 3H : 3.15 ppm, m,
2H;4,68ppm,. d, 1H ; 7,0-7.5 ppm, m, 8H.

67

PN

-CH3

-C3Hy

A

(CDCI;) Base
0310 ppm, m, 7H ; 1.1-1.8 ppm, m, 3H

218 ppm, s, 3H ; 2,34 ppm, s, 3H ; 3.1 ppm, m,
2H'; 4,73 ppm, d, 1H ; 6,9-7,5 ppm, m, 8H.

-CH3

-CaH?

-CHa

(CDCiy) Base

0.86 ppm, m, 3H ; 1,5-1,7 ppm, m, 5H ; 2,16 ppm,
8 3H:3,0-3.2 ppm, m, 2H ; 5,63 ppm, q, 1H ; 7.1-
7.4 ppm, m, 5H ; 8,31 ppm, d, 1H.

Cl

-CH3

-CaHy

A

-~

(CDCl3) Base
05-0,9 ppm, m, 7H ; 1.3-1.4 ppm, m, 1H ; 1.6-
1.8 ppm, m, 2H ; 2,16 ppm, s, 3H ; 2,54 ppm, s,

3H; 3,1-33 ppm, m, 2H ; 468 ppm, d, 1H ;
7,20 ppm, d 1H; 7.43 ppm, 5, 1H ; 8.41 ppm, d. 1H.

70

- -CH3

-Caty

<CHsy

(CDCl3) Base

0.3-0.5 ppin, m, 4H ; 095 ppm, m, 4H ; 1.29 ppm,
d. 3H, 1,79 ppm, m, 2H ; 2,13 ppm, s, 3H ; 3,27-
3,52 ppm, m, 3H ; 7.2-7.5 ppm, m, 3H.

|

(30v1d3H
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TABLE VII (Continuation 14)

EXAMPLE Ry Ra Ra Rg Rg RMR SPECTRUM (SOLVENT) i |
(CDCl3) Base
S .Cl 0,210 ppm, m, 84 ; 1521 ppm, m, 8H ,
7 , -.CH -CaH p 2,16 ppm, 5, 3H ; 2,5-2,8 ppm, m, 1H ; 3,1-3,4 ppm,
3 37 , > |m.3M;7.9-7.4 ppm. m, 3H.
\r N
cl
(CDCl3) Base
/K Cl - 0.73 ppm, m, 3H ; 1.45 ppm, m, 2H ; 2,15 ppm, m,
-CH -CaH 7H ; 3,03 ppm, m, 2H ; 4,93-5.10 ppm. m, 2H ,
72 3 37 -CH-CHp-CH=CHy | 5.42 ppm, t, 1H ; 5,80 ppm, m, 1H ; 7.21-7.45 ppm,
AN N m, 8H.
ct
(CDClg) Base
P cl | 0,15 ppm, m. 2H ; 0,40 ppm, m, 2H ; 0,71 ppm, m,
CH CaH CH, F 4H ; 145 ppm, m, 2H ; 1,92 ppm, m, 2H .
73 3 37 l 212 ppm. s, 3H ; 3,06 ppm, m, 2H ; 5,33 ppm, {,
\ 1H; 7,15-7,43 ppm, m, 8H.
cl N
(CDClg) Base =
c 03-0.5 ppm, m, 4H : 0507 ppm, m, 4H . =
& cH CH CHjy CHz 10,89 ppm. m. 3H ; 1,21 ppm, §, 6H : 2,7-2.9 ppm, z
74 -3 ek m. 2H; 2,13 ppm, 5. 3H; 3,335 ppm. m, 3H : 7.2- || B =
- 7.4 ppm, m, 3H. 25
0 T
cl_ S =
(COCly) Base S
0.1-0, 15 ppm, m, 2H : 0,25-0.6 ppm, m, 2H : =
s ci CHZ 08ppm, m, 3H ; 1.1-13 ppm, m, H ; 1.7- m
75 | 1,85 ppm, m, 2H ; 2,44 ppm, s, 3H ; 2.9-3.4 ppm,
-CH3 -CaHy m, §H ; 7.1-7.6 ppm., m, 8H.
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TABLE VII (Continuation 15)

Ry Rz Ry Rg PECTR
Re. MR SPECTRUM (SOLVENT) ]
/l (CDCl4) Base _—
76 | W 0.4-0,5 ppm, m, 8H ; 0,9-1.2 ppm, m, 5H ; 1.7-
N l -CHg :CaHyp ' y 5 ;-20"';';;"—"-- 2“2H 23:;' :;m. S, 3H;3.04 ppm, ¢, 1H;
X M, : 3,82 ppm, 8, 34 ; 6,91 ppm, d.
'/ o 2H ; 7,54 ppm, d, 2H. i
OCH
3
P gc'oclsp Base
,2-0.8 ppm, m, 8H ; 0,98 ppm, t, 3H ; 1 ppm, m,
17 ‘/ | -CHg -CaHy %E % 2H ; 1,85 ppm, q. 2H: 2,37 ppm, s, 3H ; 3, (? ppm ]
\ . 1H ;24 ppm, m, 2H ; 724-76ppm m, aH
cl
| CDC1;) Base
P cl :
1 | 071ppm1.3H 1,0ppm, m, 1H; 1,18 ppm, s, 9H ;
78 I/ -CHa -CaHy H3C- € —CH, Ve 1.70 ppm, m, 1H ; 2,17 ppm s, 3H ; 3,40 ppm, m,
N ¢'; | 2H ; 5,28 ppm, s, 1H : 7,24-7,56 ppm, m, 8H.
Ha
Cl \/
l (CDCl,) Base "Tﬂ
- c 3
i A _a 0.3-09 ppm, m, OH ; 0,95 ppm, 1, 3 ; 1.10ppm.5.| =
| ChHy Saty ~CHg |3H:1.80 ppm, m, 2H: 213 ppm, 5, 3H: 35 ppm.| =
§ m. 3H; 7.4 ppm, m, 3H. B2
o m
Cl 5
L2 R
| {CDCig) Base S &
P4 Ci 09 ppm. t 3H; 1,9 ppm, m, 16H ;
8 o 21 PP 2.1 ppm, t, 2H ; =
-CHy -CaHy ( 75:ippm s:'_l? 32ppmm2H 40ppml 1H m
\ ppm, m,
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TABLE VII (Continuation 16)

R4

R2

Ra

BB SPECTRIM (SOLVENT)

81

,7/’l\ Cl

-CHj3

-CaHy

l
CH,

A

(CDClj) Base

0,02-1,0 ppm, m, 11H ; 1.3-21 ppm, m, 7H ,
212 ppm, s, 3H; 3,1-3,4 ppm, m, 3H ; 7,1-7.4 ppm.
m, 3H.

82

cl

-C3Hy

(CDCi3) Base

0,3-1 ppm, m, 7H ; 1,2-1 9ppm
m 2H ; 4.73 ppm, d,
7.95,ppm. m, 1H.

m, 3H ; 3.25 ppm,
-76ppm m, 8H

83

C
X

c
Kcn
X

-CHj

O

(CDCi3) Base
0,3-1,3 ppm, m, 5H ; 204ppm
1H; 7,0-7.5 ppm, m, 13H.

s, 3H; 5.2 ppm, d

l/ Cl
N
C

-CHj3

‘/
@

> | D> | D=

(CDCl3) Base
0.3-0,9 ppm, m, 10H ; 1,99 ppm, s
1H; 7.43 ppm, m, 8H.

s, 3H ; 3,6 ppm, 1,

(30v1d3d

/ Br
|\ :
B

-CHj3

-CaHy

D_

(CDCy) Base

78ppm m, 3H.

0,5-0,8 ppm, m, 8H ; 1,05 ppm, {, 3H ; 1,6-1.9 ppm.
m, 4H ; 2,06 ppm, s, 3H ; 3,67 ppm, m, 3H ; 7.2-

N338 SYH 133HS SIHL
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TABLE VII (Continuation 18)

[ oxavpLE Rq Ra Ra Rg Rg RR SPECTRUM (SOLVENT)
(CDCi3) Base
Cl 05-1,1 ppm, m, 7H ; 1.3-20 ppm, m. 3H .
7 CaH 2 3.32 ppm, m, 2H ; 4,80 ppm, d, 1H ; 7.2-7,7 ppm,
90 I l -CaHy 1 e
N
Ci
(CDCig)Base .
Ci 0411 ppm, m, 7H ; 1.3-1,95 ppm, m, 3H ;
7 H CaH S 2,19 ppm, s, 3H-; 3,25 ppm, m, 2H ; 4,75 ppm, d,
o1 | -CH3 37 | 1H; 7,1-7.9 ppm, m, 8H.
|

L)
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PHARMACEUTICAL PREPARATION

Example 94
Hard gelatin capsules containing a 20 mg dose of

4-(2,4—dichlorophenyl)-2-[N-(dicyclopropylmethyl)-
5 N-propylamino}-5-methylthiazole sulphate.

4-(2,4-Dichlorophenyl)=-2-[N~-{dicyclo-
propylmethyl)~-N-propylamino}-

S5-methylthiazole sulphate —— 20 mg
Maize starch - 15 mg
10 Lactose 25 mg
Talc 5 mg

per No. 3 hard gelatin capsule

/___’_

—_—
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1. Compounds of formula I:

R
N
° U
(CHp)_- C-(CH2)-Rs ()
N Rs

- 81 -

in which:
5 - R, represents a radical of formula A, or a radical of
formula A,:

X ?
\

Y (A2)

(A|) Y ———

27

(in which formulae X, Y and %, which may be identical or
different, each represent a hydrogen atom, a halogen

10 atom, an alkoxy radical containing 1 to 5 carbon atoms, .
an alkyl radical containing 1 to 5 carbon atoms, a
hydroxyl radical, a cyano radical, a nitro radical, a
trifluoromethyl radical or an aralkyl radical containing
7 to 9 carbon atoms),

15 - R, represents a hydrogen atom, a halogen atom, an alkyl
radical containing 1 to 5 carbon atoms, a hydroxymethyl
radical or a formyl radical, .

- R, represents an alkyl radical containing 1 to 5 carbon
atoms, a cycloalkyl radical containing 3 to 8 carbon

20 atoms, an alkenyl radical containing 2 to 6 carbon atoms,
a cycloalkylalkyl radical containing 4 to 8 carbon atoms
or a phenyl radical,

- R, represents a hydrogen atom, an alkyl radical con-
taining 1 to 5 carbon atoms, a cycloalkyl radical

R O O
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containing 3 to 6 carbon atoms or a cycloalkylalkyl
radical containing 4 to 8 carbon atoms and having a
linear or branched chain,

- R, represents an alkyl radical containing 1 to 5 carbon
atoms, a cycloaikyl radical containing 3 to 8 carbon
atoms and optionally substituted with alkyl radicals
containing 1 to 5 carbon atoms, a cycloalkylalkyl radical
containing 4 to 8 carbon atoms and having a linear or
branched chain, an alkenyl radical containing 2 to 6
carbon atoms or a radical of the formula B:

]

(B)

(in which formula p is equal to 0, 1, 2 or 3),

- Ry represents a phenyl radical, a pyridyl radical, an
imidazolyl radical, a pyrrolyl radical, a thienyl radical
or a furyl radical (which radicals are optionally substi-
tuted with one or more halogen atoms, with alkoxy
radicals containing 1 to 5 carbon atoms, with alkyl
radicals containing 1 to 5 carbon atoms, with hydroxyl
radicals, with cyano radicals, with nitro radicals, with
trifluoromethyl radicals, with methylthio radicals or
with radicals of formula B)-, or a cycloalkyl radical
containing 3 to 8 carbon atoms and optionally substituted
with alkyl radicals containing 1 to 5 carbon atoms, |
- m and n, which may be identical or different, each
represent 0 or 1,

their poss.i.ble' stereoisomers and their addition salts
with an inorganic or organic acid.

2. Compounds of formula I according to Claim 1, in
which:

= R, represents a radical of formula a,,

- R, represents a halogen atom or an alkyl radical
containing 1 to 5 carbon atoms,

AR O
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- R3 represents an alkyl radical containing 1 to 5 carbon
atoms, a cfré:loa‘lkyl radical containing 3 to 8 carbon
atoms or an alkenyl radical containing 2 to 6 carbon
atoms,

5 = R; represents an alkyl radical containing 1 to 5 carbon
atoms, a cycloalkyl radical containing 3 to 8 carbon
atoms and optionally substituted with alkyl radicals
containing 1 to 5 carbon atoms or ‘a cycloalkylalkyl
radical containing 4 to 8 carbon atoms and having a

10 linear or branched chain, and
- Ry Ry, m and n have the same meaning as for the
formula I according to Claim 1,
their stereoisomers and also their addition salts with an
inorganic or organic acid.

15 3. Compounds of formula I accord:.ng to Claim 1,
corresponding to the formula I,:

H3C s ,//N::: (1)
A
w ?H-Rs .

CaHy

in which:

= Y and Z have the same meaning as for the formula I
20 according to Claim 1,

= R; represents an alkyl radical containing 1 to 5 carbon

atoms or a cycloalkyl radical containing 3 to 8 carbon

atoms, . and optionally substituted with alkyl radicals

containing 1 to 5 carbon atoms or a cycloalkylalkyl
25 radical containing 4 to 8 carbon atoms and having a

linear or branched chain,

* [ L M s *




This Sheet Has Been Repiaced

i

10

15

20

25

30

35

l“ THIS SHEET HAS BEE
REPLACED
- R, represehts a phenyl radical or a pyridyl radical
(optionally substituted with one or more halogen atoms,
alkoxy radicals containing 1 to 5 carbon atoms or with
alkyl radicals containing 1 to 5 carbon atoms, hydroxyl
radicals, cyano radicals, nitro radicals, trifluoromethyl
radicals or methylthio radicals), an imidazolyl radical
optionally substituted with an alkyl radical containing
1 to 5 carbon atdms, or a cycloalkyl radical containing
3 to 8 carbon atoms and optionally substituted with alkyl
radicals containing 1 to 5 carbon atoms,
their stereoisomers and their addition salts with an
inorganic or organic acid.
4. 4-(2,4-Dichlorophenyl)-5-methyl-2-{N-[cyclo-
propyl (4-pyridyl)methyl ]-N-propylamino)thiazole, a
compound corresponding to the formula I according to
Claim 1, and its addition salts with an inorganic or
organic acid.
5. 4-(2,4-Dichlorophenyl)~-5~-methyl-2-[N-(a-cyclo-
propylbenzyl)-N-propylaminoljthiazole, a compound cor-

!

responding to the formula I according to Claim 1, and its

addition salts with an inorganic or organic-acid.

6. 4-(2,4-Dichlorophenyl)~-5-methyl-2-[N-(dicyclo-
propylmethyl)-N-propylamino]thiazole, a compound cor-
responding to the formula I according to Claim 1, and its
addition salts with an inorganic or organic acid.

7. 4-(2,4-Dichlorophenyl)~-5-methyl-2-{N~-[cyclo-
pentyl (cyclopropyl)methyl ]-N~-propylamino}thiazole, a
compound corresponding to the formula I according to
Claim 1, and its addition salts with an inorganic or
organic acid. '

8. 4-(2-Chloro-4-methylphenyl)-5-methyl-
2-[N-(dicyclopropylmethyl)-N-propylamino]thiazole, a
compound corresponding to the formula I according to
Claim 1, and its addition salts with an inorganic or
organic acid.

9., Process for preparing the compounds of formula I

according to claim 1, wherein an alpha-halo carbonyl
derivative of formula II :

AR
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Y ()
Ry /\\0

R, has the same meaning as for the formula I according to
Claim 1, R’, represents a hydrogen atom or an alkyl

5 radical containing 1 to 5 carbon atoms and Hal represents
a halogen atom, is reacted

either
with a thiourea of formula III:
] \ R3
c -
/" \\ Re
HoN (CHz) -C- (CH2) -Rg ()
]

10 in which R,, R,, R;, m and n have the same meaning as for
the formula I according to Claim 1, and R‘c, has the
meaning given for R; in the formula I ‘according to Claim
1 except in the case where R, contains functions with
reactive nitrogen atoms, where R‘; then denotes the

15 radical corresponding to R, in which a hydrogen of the
said reactive function has been replaced by a protective
group that withstands hydrolysis in an alkaline medium,

to form a compound of formula I’:

/™

R'2 s N Ra
\'!/ \ ‘cﬂz)m— é-(CHz%-R.B )
Ry Rs | |
—_—

LT
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in which
- R;, Ry, Ry, Rs, m and n have the same mean:mg as for the
formula I according to Claim 1,
- R’, has the meaning given for the formula II, and
5 - R’, has the meaning given for the formula III,

or

- 86 -

with a thiourea of formula III,:

8 H

\c -N 5
R4
qu/ AN (CH2) - C-{CH (i)

In ™ ? - (CH2)-Rig
Rs

in which R,, R;, m and n have the same meaning as for the
10 formula I according to Claim 1, and R’; has the meaning
given for the formula III,
- to form the compounds of formula IV:

H
s /N / Rq .
W \(Cﬂz)m -C-(CH)rRg (V)

0’ "s

R’y

in which R,, R, R;, m and n have the same meaning as for
15 formula I according to Claim 1, R’; has the meaning given
for the formula II and R’, has the meaning given for the
formula III, '
which is reacted with a halide of formula V:
Hal-R, (V)
20 in which Hal represents a halogen atom and R; has the
same meaning as for the formula I according t» Claim 1,
to form the compound of formula I‘,
and then,

* [+ L M S *
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- the compounds of formula I’ in which R’, represents a
hydrogen atom are subjected
* either to the action of a halogen, to form the com-
pounds of the formula I according to Claim 1 in which
5 R, represents a halogen atom, which can then, when R,
represents a bromine atom, be subjected to the action
of another halogen to form the compounds of formula
I in which R, represents this halogen atom,
* or to the action of oxalyl chloride, to prepare the
10 compounds of the formula I according to Claim 1 in
which R, represents a formyl radical, which can then
be subjected to a reduction to obtain the compounds
of formula I according to Claim 1 in which R, repre-
sents a hydroxymethyl radical,

THIS SHEET HaS BEE
REPLACED

!
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15 or
- the compounds of formula I’ in which R’‘; represents a
radical R, containing functions with reactive nitrogen
atoms having a protective group are subjected to an
acid hydrolysis, to obtain the compounds of formula I

20 according to Claim 1 in which R; represents a radical
containing a primary or secondary amine,
re oprjate c 8 _O ormnla I
according to Claim 1

are then separated into their possible stereo-
25 isomers and/or salified with an organic or inorganic acid
to form the corresponding salts.

- 10. Use of the compounds of formula I according to
any one of Claims 1 to 8 for the preparation of a medici-
nal product which can be used in the treatment of ail-

30 ments necessitating a modulation of the action of corti-
cotropin-releasing factor (CRF).
11. " Pharmaceutical composition containing as active
prirciple a compound according to any one of Claims 1
to 8, in base form or in the form of a salt with a

35 pharmaceutically acceptable inorganic or organic acid, in
combination or mixed with a pharmaceutically acceptable,
non-toxic, inert excipient.

12. Compounds of formula IV:
[

e
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Ry . s N
NSNS

e
" | \(CH2) -c (CHa)-R'g (V)
N

R
e i

in which
-R,, R,, m and n have the same meaning as for the formula
I according to Claim 1,
5 - R’, represents a hydrogen atom or an alkyl radical
containing 1 to 5 carbon atoms,
- R, represents an alkyl radical containing 1 to 5 carbon
atoms, a cycloalkyl radical containing 3 to 8 carbon
atoms and optionally substituted with alkyl radicals
10 containing 1 to 5 carbon atoms, a cycloalkylalkyl radical
containing 4 to 8 carbon atoms and having a linear or
branched chain, an alkenyl radical containing 2 to 6
carbon atoms or a radical of formula B:

i
(CHa)p

®

15 (in which formula p is equal to 1, 2 or 3), and
- R’ has the meaning given for R, in the formula I
according to Claim 1 except in the case where R, contains
functions with reactive nitrogen atoms, where R’ then
denotes the radical corresponding to R in which a hydro-

20 gen of the said reactive function has been replaced by a
protective group that withstands hydrolysis in an alka-
line medium.

_—

N



