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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.ﬁ,z-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:
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These derivatives, in which the amine at position

2 is substituted with a pyridyl(unbranched alkyl)

radical, are endowed with advantageous pharmacological

5 properties and possess, in particular, stimunlant 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.

10 Compounds of the present invention differ from

hete{ocy l.i pfaced of 2-acylam no- thiazole are des
Pat ent ﬁi432 040. These cenpownds are antagoni sts of

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

15 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

20 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

25 activity of the hypothalamohypophysioadrenal 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.

30 The subject of the present invention is, more
especially, the branched alkylamino derivatives of




mte_rme esising derivatives of 2, 2-diaryl- =Lhi azol e
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Perkin, Trans 1, (1984), 2, pp. 147-153 and in J. Chem Y=t

1, (1983) 2, pp:hfdﬂeBd?ofTﬁerﬂalent Application EP-0 283 390 descri bes
and

Rs

\ N
(CHz) -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
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
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
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 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:
- 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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atoms, a cycloalkyl 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 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.

15 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,

20 - 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

25 1linear 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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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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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)-5-methyl-2~[N-(dicyclopropyl-
methyl)~-N-propylamino}thiazole, '
4-(2,4~-dichlorophenyl)~5-methyl-2-{N-[cyclo-
propyl (3-pyridyl)methyl]-N-propylamino}thiazole, o

al



- 3 -ThisiSheepim BediiReplagNt i ON rel ates nore particul arl
al kyl a

erivatives of fornmula I: [err]
f ,ﬂ' formula Alerr] or a radical of
! -9 - .

denot e

10

15

20

25

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\\\ h.//R:«;

c

B R
qu'/ AN 4 _ ()

(CH2),, - C - (CHz)-RY
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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Clerr] , a hydroxy radical, a cyano radical, a RERPUAGEDadi ca
y

a trifluorone dical or a (Jerr]-aralkyl_radical), - R €err] denores
hydtogen atom a hal ogen atom a (Cerr]-alkyl radical, a hydroxy nethyl

radical or a fQidPredpéiidflg to Ry 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':

sRa
R'o s N/’
/\/
.S Y TN, M
&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 '

R .

J / \ o~ I“' ) '

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
7

R'2 . S A
Y NN R4
| i

1
(CH3) - C-{CHa)-R iv)
L 2lll C; \ 2)n Rg | (

R4 / "8

t,



r adi ca otes a hydrogen atom a (Cerr]-alkyl radical, a
d err] caI or a (Jerr]-cycl qal kyl al kyl radi cal having a
strai ght or branched chal n, - Rlerr] denotes a (Jerr]-alkyl radical, a

Cerr]-cycloal kih whdckaRr ppm ornasl | ¥ anBshi h'a&zedth\e G[aﬂl@rhre&hli‘nlg madifend s,
a derr]-cycloal kX'm%l.kalI,r 6}9) C%ashq:\‘len%eaarﬁﬂgal J.ven "for the formula II
and R’;, has the meaning given for the formula III,
which is reacted with a halide of formula V:
5 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,
10 - the compounds of formula I’ in which R’, represents a
hydrogen atom are subjected

1Jh otes Cerr]-alkyl-radical, a (Jerr]-cycloal kyl radical, a
C[err m "ﬁV a (Jerr]-cycl oal kyl al kyl radical or a phenyl

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
15 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
20 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
25 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,
30 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
35 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.
5 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

10 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.

15 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

20 - 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

25 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

30 hydrocliioric acid,
or by & basic treatment preferably using sodium
hydrcxide.'

is Sheet Has Been Replaced

R




B

—_—

&henyl radical, a pyridyl radical, an ‘ifﬁﬁ%@;ﬁ!HAS BEEN
i |

radi c ¥ radical, a thienyl radical or a furyl
(opti IW”}E !ut ed by one or nore hal ogen atons, by er r RERUACERY
radi c h -al kyl radicals, by hydqexy radicals, by cyano raurta

by nitro radicals, by trifluoronmethyl radicals, by nethylthio radicals or

by radicals of formla Bhenorwai§l @ rgnémi¢l ozhlybalditaalatiintonaith an
substituted by gLerr -alkgl radi cal s

10

15

20

25

30

organic 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
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
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-
cyanate with the amines of formula VII:

e
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’
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,:
g4
HaN-(CHg) - (::-(CHZ)n- 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. :
According to another method of alkylation, the



- mand n, ms}lgetﬁgyBeQ eratlcal or different, each denote O or 1, the

st er eoi sorrer 'on salts thereof vmth an i €~ LC
acid. The pr ds of the invention are the 6’ SUREE HAS BRENT
| wherein - a radical of forpula Alerr] R[BERUAngnot es
hal ogen atom or a C[err] al kyl radical, - 'E?fﬂ;rr] denotes a g erri—atH
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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-
5 ably 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
10 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

15 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,)
20 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:
25 Step A
(o]
\ ] . ]
H/C“Rs +R3""‘NH2 —$R3—N==CH——R6
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

30 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.



r adi G She H’if@@ﬁeﬁdc&enyl radical, - Rlerr] denotes a Clerr]-al kyl radical,

a I ; radi cal optionally substituted by Fd e Kyl

r adi m ,MMH -cycl oal kyl al kyl radi cal having G&ﬁ?aq }T MD SEEMdhed
chain and - Rlerr]; Rerr], mand n have t{g same nean g FACEDor nul 4 1,
t he. stereoi soners thereof and the addition salts thereof with an 1 norganic

or organic acid. AnONg AdesEready et Donéd@BDSBAElS Wil heled esubstituent
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
5 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.
10 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
15 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,

20 caesium carbonate, potassium carbonate, and the like).
When the reaction is performed in the preéence 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

25 preferably used. It is also possible to use aromatic
hydrocarbons. When the reaction is performed in the
presence of lithium amide, tetrahydrofuran is preferably
used as a solvent. The reaction of the compounds of
formula II with the thioureas of formula III or IIIa is

30 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

35 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



aﬂllsSheﬂtagl eferred may be represented by the fo -NT
SH "re wherein - Y and Z have the sa AroWRES BAS iBEERdr mul a
|__,, ’ _ ' REPLACED

- 16 -

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.

5 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

10 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

15 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

20 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.

25 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

30 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

35 formula I, there may be mentioned hydrochloric, 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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radicals), an highly advantageous pharmacological properties. The

compounds of the invention displace, in particular at
concentrations of less than 10 yM (0.01-10 gM), the

5 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

10 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

15 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-

20 hypophysiocadrenal 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.

25 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

30 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

35 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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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

5 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,

10 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

15 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

20 - parenteral route.

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

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

25 ‘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

30 value.

PREPARATIONS
PREP TION OF THE COMPOUNDS OF THE F . I
PREPARATION I )
2=-bromo-1=(2 6=-tr henvl)-1l-ethanone
35 (Compound 1)

Dissolve 0.3 mol of 1-(2,4,6~trimethylphenyl)-



O the preferred conpounds according to the invention, the foll ow ng

conpounds nmay be nentioned: 4-(4-chloro-2-nmethoxy-phenylj) [

N propyl -N-(1- pyrid-4-yl-eth-1-yl)-am no]thiazol e, THiS 'ﬂ%ﬁ*ﬁ%‘ HA{S BEEN
4- (4-chl or o- 2- et hy! - phenyl ) - 5- net hyl - 2-] Ngropyl - N (1- EPLACED
pyrid-4-yl-eth-1-yl)-am no]thiazol e,

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
5 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
10 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
15 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) -
20 l-propanone
Compound 4 : 2-bromo-l-(4~chloro-2-methylphenyl)-
l-propanone
Compound 5 : 2-bromo-1-(2-chloro-4~methylphenyl) -
l-propanone '
25 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
30 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
35 Compound 13: 2-bromo-1-~(4-methylphenyl)-1l-propanone
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?eedelamd hyl - phenyl ) - 5- net hyl - 2-[ N- propyl - N- (1-
pyr| ) am no] t hi azol e, .
4-(2- xy phenyl ) -5-met hyl - 2-[ N- propyl - N- ( 1[ THIS SHEET HAS BEEN

pyri d- 4- yI eth- -y ) -am no] t hi azol e, - 20 -
5- br-ono- 4- (2, 4-di chl or o- phenyl ) - 2-[ N- propyl - N- (1- pyri d- _REPLACED

4-yl -eth-1-yl)- emmglm_gmmlﬁ
4- (2, 4-di chl or o- pheny h@-net

pyrid-4-yl-eth-1-yl)-a

(Compound 14)

Bring a suspension of 45.3 g of cupric bromide in
5 150 ml of ethyl acetate to reflux, and add 25.1 g of
) 1-(2,4,6-trimethoxyphenyl)~-l-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
10 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,
15 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.

20 Yield : 60 %

RE TION III
2~-bromo-1~-({2,4-dichlorophe =1~ on
(Compound 15)
Add 17.4 g of tert-butylammonium tribromide at
25 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.
30 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.
35 0il. '
Yield: 78 $
2-Bromo-1-(2-chloro-4-methoxyphenyl)~-1-propanone
(Compound 6) may also be obtained in the same manner.




4 ( DrisShest 1)-5-methyl -2-[N-([err] - met hyl - hepzy)-

N- pr m ’ I, zol e, THIS SHEET HAS BEEN
4- (2, nyl)-5-nmethyl -2-[N-(cycl opropyl - REPLACED
pyrid-4-yl-methyl)-Npropyl -am no]thiazolLep

4- (2, 4-di chl or o- phenyl ) - 5- et hyl - [N—propy} N-(1-pyrid- :
4-yl=eth-1-yl)-p ?ﬁkh@té&O&Q

4-(2,4 di chl or o-'pheny - | - 2- hk[l éz nethgl- ne
pyrid-4-yl)-eth-1-yl] - as 2 ibromophenyl)-1-propano
4- (2, 4-dichl oro- phe”y|)(§oﬂﬁbﬂﬁh'§6bN'(1 I m dazol - 4-yl -

Add 15 g of aluminium chloride cautiously at 0°cC

5 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

10 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.

15 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).

20 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

25 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.

30 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

35 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



et h-1-yl)-N-propyl -am no]t hi azol e,

4- (2, 4-di chl or o- phenyl ) - 5- net hyl - 2- [ N- propy!l - N- ( 1- gykHI&-SHEET HAS BEEN

4-yl - prop-1-yl)-am no]thiazol e, REPLACED

4- (2 4-di chl or o- phenyl ) -5-net hyl - 2-[ N- (2= nE2 hyl - 1- pyrTd=

4-yl -prop-1-yl)-Npropyl -am no]thi azol e,

4- (2, 4-di chl oramhmtyéj, Thydtdlys@-yitlK oy cypdopehbyric acid to take the
be nzyI) N- prop

4- (2 4. di chl or & bhERy | #%e%h h yith ethy} acetate fake to pH 9 Dby
met hoxy- benzyl )addimgpyl mmsnd}mlm shydxoxide and then extract several

times with methylene chloride.

5 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,):

10 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.

heet Has Been Replaced
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b
Rs
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fl uoro-benzyl)- N propyl -amn no] t hi azol e,
4- (2, 4-di chl oro- phenyl) - 5-nmet hyl - 2-{N-[ (3-chl oro-pyrid- | 1y
4-yl-)-cycl opropyl - nmet hyl ] - N- propyl - am no}t hi azol e, l § §:EEPEJ HAS BEEN
4- (2, 4-di chl oro-phenyl)-5-net hyl - 2-[ N-prepgh-N-([err] - pluid: AGED
4-yl-benzyl)-am no] t hi azol e,

Com~ R3 Rg Rg Com- Ry Rg Rg

pound pound

25 ~C3Hy ~Cy8s ;o

@
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|4m( gégoldl- éclhlylor ?reltohyl 31 ?\I— propyl - am no] t hi=aZ8 e- _Tg!S SHEET HAS BEEN
4- (;2 4-di chl oro-phenyl ) -5-nethyl - 2-[N-([err] - cycéioopx{ 0{)y REPLACED
trifluoronethyl-benzyl)-Npr op
4- (2, 4- di chl or Qephemdy 5 Bt == B
cycl-opropyl - rrehanaanM- Am ned t hi (1
4- (2, 4-dichl ordfF pHEmy! A -_é—{l\ll- (1
rrethyl-irridazol-4-3f|)- N-prpyl | . 208
4- (2, 4-dichlor ‘l phenyl nyl -2-{N-

5

10
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benzyl-inidazol-4-y|)-nethyl]-N—propyr-anino}thiazole,

4- (2, 4-dichloro-phenyl) -5-nethyl-2-[N-(cyclopropyl -

pyri-d- 2-yl - met hyl ) - N- pr opyl - ami no}t hi azol e, THIS SHEET HAS BEEN
4- (2-chl oro-4-net hyl - phenyl ) -5-net hyl - 2-[ Nyg - REPLACED

(di eycl opropyl -net hyl ) - N- pr opyl - am no] t hi azol e,

4-(2; 4- d|chIorqu@gﬂgAilénnvthyl 2-[ N-(cyclopropyl -
: 1 . s
gyEEdcﬁ|glonitgéthoxyPrOp c no L zohe ridyl)methyvlipropylamine

(dicyclopropyl-nethyl)-pba@gaybdagoyo]thiazole,
- N-[Cyclopropyl (4-pyridyl)methyl]propylamine may
5 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.

10 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
15 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

20 methanol, then 10 ml of 30 % agueous 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.

25 Dry over anhydrous sodium sulphate and evaporate
to dryness to obtain a colourless oil.
Yield: 80 %

Proton nuclear magnetic resonance spectrum (solvent
CDC1,):

30 0.28-1.76 ppm, m, B8H; 0.88 ppm, £, 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-

35 ing to the prccess described above.
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4- (2, 4-di chl oro-phenyl )-5-nethyl -2-[N-([err]-cycl obutyl -
benzyl ) - N-propyl - ami no] t hi azol e, : N
4- (2, 4-di chl or o- phenyl ) - 5- met hyl - 2- [ N- (2, 2- THIS SHEET HAS BEEN
di cycl opropyl -et h-1-yl)-N-propyl - am no] thpgzel e. Al these conpRERMASEDRY be
either in the formof a free base or in salt form The pre&Sent T NVeENtion
also relates to a process for prepari ngAgpEpgands of fornula I,
characterised in that an al pha-hal ogenated, preferably al pha-brom nated,

R3

14

HN
“CH—Rg
|

55 ~Cyliy \

56 =Cq85 Q
— h CHy

57
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carbonyl derivative of forrmula Il: [err] -8- wherein R err] has the sane

meaming as in formula | and R err] denotes a hydrogen af T -
C[err]-alkyl radical and Hal denotes a 1%m§)5é§f&qé‘!é‘\ns BEEN

- 28 -
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hal ogen atom is reacted eitherr with a thiourea of f fﬂ@
wherein R err], Rerr], Rerr], mand n have the sa a
formula | and R err] has the sanme neani ngs as R6 ex
contains functions with reactive nitrogen gions wherein R err
the.radi cal corresponding to R6 in which a hydrogen of said reactive
funcfion has PREPARATION VII

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

not es

Step A
5 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
10 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
15 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
20 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
25  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
30 cpCl,): ' '

0.02-0.07 ppm, m, 2H; 0.37-0.50 ppm, m, 2H;
0.87-0.94 vor, m, 18; 1.33 ppm, d, 3H; 2.29 ppm, dd. 2H:
3.77 ppm' g' 1H7 7.22-7-25 ppm' _d_d_." 28; 8.53 pplll' g' 230

PREPARATION VIII

N-propyl-e-methylbenzylamine (Compound 62)
Introduce 23 ml of propylamine into 200 ml of

35
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al kaline nmedium in order to forma conpound of formula IJ
Rlerr], Rerr], Rerr], Rerr], mand n have the sane nean
formula |, - Rlerr] has the neaning gi ven Xor-fornul a || and - R[err] has

t he - neanlng given for fornula Il
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
5 sodium sulphate and evaporate to dryness to obtain the

been replaced by a protecting group which is resistant to YHEpJgf éfg $E

expected product.
Yield: 95 %

Proton nuclear magnetic resonance spectrum (solvent
CDC1,) ¢

10 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-fcyclopropyl (3-pyridyl)methyl Jpropyla
15 {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

20 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 %

25 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
30 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
35 cyclopropyl 3-pyridyl ketone.

Yield: 80 % This Sheet Has Been Rep
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m

with a thiourea of forrmula Ill[err]: 9 [err] wherei rRet++f+——~R-crL1]
and.n have the sane neaning as in formula | and Rl err] mtSIHEEMMi BEEN
given in fornmula I'll, to formthe conpounds of fornuIaJIV: REPLACED

- 31 -
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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, 1lH.

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.

Sheet Has Been Replaced
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[err] wherein RL, R4, R5, mand n have the sane neaning as in formula I,
R 2-has the neaning given for fornula Il and R err] has the peaning given

for formula I'll, which are reacted with a halide of foruTHIS\6HHEX! HAS BEE
(V) wherein Hal denotes a hal ogen atom apd3ziR3.has the sgne ne%rgbﬂﬁzﬁeﬁs I'n
formula I, to formthe conpound of formula I'", -

PREPARATION XI
N-(1,2-dicyclopropylethyl)propylamine
(Compound 65)
Add 6.9 ml of propylamine to 2.2 g of cyclo-
5 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
10 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-
15 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
20 CDCl;):

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

25 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. '

This Sheet Has Been R
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and then - the conpounds of formula |I' wherein R [err] denotes a hydrogen
atogm are reacted * either with a halogen, to formthe cquopounds of fornula
| wherein R2 denotes a hal ogen atom which nay then, if Eﬂ,oq a
brom ne atom be reacted with another hal ogento formthe cor
formula | wherein R2 denotes this halogen atom * or w# X

to prepare the conpounds of TABLE III
~R3
HN
“NcH—Rg
|
]
Rs
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f or riYjs Sheet denotes a fornyl radical, which may - 10- be

subj e on in order to obtain the conpounds g

wher e hydr oxynet hyl radical, or ' BE
CED

~

PREPARATION XTI
N-(2,2-dicyclopropylethyl)propylamine
(Compound 71)
This compound was prepared from 2,2-dicyclo-
5 propylacetaldehyde according to the process described in
Preparation V.

PREPARATION XIIT
N-(1l-phenyl-4-pentenyl)propylamine (Compound 72)
Step A
10 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.
15 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,

20 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

25 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

30 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.

35 ' Yield: 81 %

Proton nuclear magnetic resonance spectrum (solvent
CDCl,):

0.77-0.92 ppm, m, 3H; 1.27-1.93 ppm, m, 6H;



- tH@mﬁbﬁpggngg f formula I' wherein R [err] denotes a
dvm th reactive nitrogen atons havin H‘”@rSﬂEéq‘Ith{g BEER
d hydrolysis,
a

il

conta
are s
mhereln

i f necessary.

the conpounds of formula I

to obtain the conpounds of REPIAHEA

radi cal containing a grlnary or seconuary—afrRe;
“aré subsequently separated into

their possible stgheql §8MLs aQd/ 95,53 sh ¢hm¥ &N 38;0%98%-%.93 ppm, m,

10
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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)

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.

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.

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

Proton nuclear magnetic resonance spectrum (solvent

CDCl,):

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 II

PREPARATION XV
N-[czclog;ogzl(4-gg;idgllmethxl]-ﬂ-grogzlthiou;ea
(Compound 74)

Step A

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

thiourea |
Dissolve 0.88 g of ammonium thiocyanate in 6 ml



' f formula IV
termediates in the preparation of conpGHiSdSHIHT

¢ HayBedn Replabalr m t he corresponding salts. The conp
V\/m c I
are iﬂlmﬁ Hl e i nvention. The derivatives of formyla |

obt ai ned from correspondi ng non-hal ogenat eglg ket ones of t
Rlerr]-CO-CH err]-R [err], either by the action of bromne in a suitable

organi ¢ sol ventofsuahhgar@@%tlsca%ﬂe cardw¥m et reghl ghddeadd Qt.hymietser,
or by the act|%n nzoyl 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-
5 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 %
10 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
15 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. : _
20 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 %
25 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;
30 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

35 the appropriate amines whose preparation is described
above (Preparation of the compounds of formula VII), or



quat ernary ammoni umtri bromi des according to the nethod described in Bull.
Chem Soc. Japan (1987), 60, pp. 1159-1160 and pp. 26672668 ——eor—aga-h—by
t he "acti on of cupric bromide in an organic solvent such ng%sﬂfﬂm BEEN
chl oroform and ethyl acetate (J. Og. Chem7 (<1964), 29, |pp. 3BEPLABEBLl). T
ketones of fornmula Rerr]-COCH2-R [err] are general ly proaucts wrth—are

known and commersdirsj lgonaneatd il By dveskalbDepaniwvies ey be—prepared-by
Friedel -Craft's
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reaction between a conpound of fornmula Rerr]H and an a
preferably an acyl

Rlerr]CHerr]COO, in the presence of a Lewis acid. Th

formula R[err]CH err] COHal ,

chlorid

g’fsn %F%HAS BEEN |
np‘iﬂh’rhasm)f

formula Il wherein R err] denotes a REBBACENVENT SHEET
Com- Rq Rs R'g com- Ry Rg R'g \
pound pound
CE] -C3Hy i
O I @
L]
90 - :¢3l1

A
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- 11 - radical of fornmula Alerr] substituted in the 2 and 4 positions by a
hal ogen atom and R 2 denotes a nethyl radical, may be_qbtai ned from
hal ogenat ed benzene derivatives and particularly 1, 3-d|haH@ggm§EegA

benzenes, which are reacted with 2-bronp- §$o pi onyl bronfi de IBEF (g% égche

of al um nium chloride. The conpounds of fdfnula 1l an
obt ai ned fronlthe conpounds O&ABEE”EV% chntlnuatlon 1)

10
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[err] wherein R[err] has the sanme neaning as in formula I, or represents a

hydrogen atom R [err] has the neanings given for fornula gerotes
a phenyl radical or a tert.butyl radical, either by acid ?@Lﬁ SEE@TA] HAS BEEN
preferably using hydrochloric acid, or by pagsic treatment preﬂﬂﬁ&ﬁC&Du3|ng

sodi um hydr oxi de.

TABLE IVa (continuation 2)
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s gh@@u&dradlcal treatment with an inorganic acid is used
R[err] denotes a pyridyl radical. Basic treatnent is
car err] is a cycloal kyl group, e.g. a CyFk el
zonI radi cal substituted at the nitrop ﬁﬁbgﬁég HggéﬁfN g
group mhlch IS re5|stant_to hydroly5|s in alkallne me;

denotes a tert L of fornula I|| and—
[1l[err] .are o ta&ged

pound

113

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



conpounds of formula Vi
hydr ochl ori c acid,
conmpounds of formula Vi
i sot hi ocyanate with the am nes. qfy fornula Vil

pi val oyl

10

15

20

25

by the action of a strong acid,
at a tenperature between 10[err]C and 1
are obtained by reacting benzoyl

gﬂ? e?HﬁE(C

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 resopance spectrum
CDCl,) s

0.73 ppm, t, 3H; 1.05~-1.66 ppm, m, 2H; 1.63 ppm, d, 3H;
3.16. ppm, t, 2H; 6.77 ppm, g, 1H;

(solvent

5.87 ppm, 8, 2H;

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)
qu/ \c::- 6
Rs
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- 12 - [err] wherein Rerr], Rerr], mand n have the sane_neanings as in
forula I, R[err] has the neaning given for formula VI a
meani ng given for forrmula Il1. The am nes of formula VII,
secondary am nes, may be prepared by coavgntional nethods!
first method, alkylation of the

Con- Ra Rs

R'g
\

This Sheet Has Been Rep

T

5
PREP. TION XVI
N-cyclopropylmethyl-N-[1-{4~-pyridyljethyllthio~-
10 urea (Compound 122)
Step A
N’-pivaloyl-N~-cyclopropylmethyl-N-[1-(4-pyridyl)ethyl]-
thiourea

Dissolve under argon 2.9 g of potassium

15 thiocyanate in 30 mol of acetone in a 100-ml three-necked
flask. Cool to 0°C and add 3.4 ml of pivaloyl chloride
dropwise. Stir at 0°C for 5 hours and then add 4.8 g of



corresponding primary amine VIIAis carried out: [err] w
Hal~R3 of formula V, preferably with heating, in the prep@pge
in a polar organic solvent such as dinethyl for mam
met hod of al kylation, the am.ngg of fornula A are
to the action of an acid halide or an acid anhydride in an organicC

nmet al salt
t o anot her

an al kyI

sel ect ed from jbgchehegephAhdtH19CA YD UdY B thy lanine (Compound

10

15

20

25

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.

This Sheet Has Been R
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nmet hyl ene chloride, in the presence of a proton acceptor, preferably
triethylamne. The am de which results fromthis reaction is then reduced
usi ig hydrides (AILiH4 or the like) in organic solvents o .

The two net hods nentioned above are pret bTy used to prg
formula VI in the formof pure |soneQ§ Another met hod d

conpounds of fornul a ABLE V
s R3
) N
C-N (1))
/ \&
N C-Ryg
R
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VIl consists in condensing a primary amne of fornmula R3NH2 with a ketone
in a dehydrating nediumto formthe REPLACEMENT SHEET -13

correesponding i mne, which is. then reduced |n conventi onal e
nmetal hydride, preferably

Cam- R3 ns R’ 6
pound

A

5 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-
10  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
15 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).
20 Yield: 79 %
Melting point: 78°C-81°C
The proton nuclear magnetic resonance spectrum is shown
in Table VII.

Ex e
25 4-(2,4-dichlorophenyl)~-5-methyl~2-{N-[cyclo-
propyl (4-pyridyl)methyl ]-N~propylamino}thiazole

This compound was repared accordin to the
This Sheet Has Bee, laced P prep g
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sodi um borohydride, or with hydrogen in the presence of a suftab _
During the reaction of the primary amine of fornulpg ‘NBEE@yif
ketone in a dehydrating nedium it is preferable to use eitHer tlm@:

catal yst.

chloride IV (TiCl[err]) or catalysis w-tA7p=t ol uenesul phoni ¢ actru—HAE
am-nes of fornula VIl wherein mand n denote zero arge prefera?lx grqureo
by & nethod optbtesed idescirited | iowi Byapple: 1 emtjarting wit

10
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N-[cyclopropyl(4- pyrldyl)methyl]-N 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
- Hydrochloride : melting point : 68°C
- Disulphate : melting point : 186°C

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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R[err]- N=CHR [err]- Conpounds of formula VI (JnfHI§ sy
condensation of the aldehyde with the primary am ne ifn Steﬁ ‘
in ethanol or toluene, at anbigent tenperature; 2diCEBe reaftion
of the imne with an alkyl lithiumderivative in Step B is carried [

carri ed out

et hyl ether omrHeet rpfykbmf undtleara magnetdtur eesbnaseeespaminC ol

15[err]C. As

5
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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 Sheet Has Been Rep
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This She T
prote'ls ot Has Replacedont i onal nanner. For exanpl e, when R ¢
inidaq ”ﬂ' IIl§iits reactive group (NH) nmay be bl ockedtb R&R
group. mation of the derivatives of forrmula I, the prol€

group is elimnated using an inorgani c-a8®d-such as hydrochloric acid. I|f
desired, it is then possible to prepare derivatives which are substituted
at the inidazBI@C¢§§icaﬁﬁspﬁ1$ﬁﬂ£r t¥h do Examplene Admpou of B8MREI a

wherein R6 degofgs (@t €910l @4R02VA yERyEd~N-Propylthiourea
(Compound 87) in Step A as a thiourea derivative.
The proton nuclear magnetic resonance spectrum of this
5 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
10 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
15 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
20 eluent.
Yield: 67 %

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

25 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.

30 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
. 35 856 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,



- 14 This Shesy @ Replade an al kyl halide or an aralkyl h lTH '
S carr Hmﬁ* presence of an alkali netal salt {E;EESBEEF‘+eagéﬁﬁf
sol vent lﬂ‘lﬁt hyl f or mani de, preferably with heating. REPLABER way,
N-al kyl ar a i i dazolyl derivattve8 are
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~-dichlorophenyl)=~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 S-bromo-4-(2,4-dichlorophenyl)~-2-{N-propyl-
N-[1l-(4-pyridyl)ethyl)amino}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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hydrocarbons. 3.promo-1-(2,4-dichlorophenyl)-1-propanone (Compound15).
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

obt dM Bﬂa kailon of the compounds of fornula IV i Led out
the ase (sodi um hydride, caesium carbonat ¢,

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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formul a | anchNdIQXLde solutlon. Fllter off the preclpltate formed to
obtain a gum. Dissolve in a minimum amount of ethyl ether
and add hexane until a slight cloudiness is obtained.

5 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

10 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
15 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
20 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.
25 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
30 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-
35 phenyl)-5-methyl-2-{N~[1-(4-pyridyl)ethyl]amino}thiazole
(prepared from N-{1-(4-pyridyl)ethyl jthiourea and
2-bromo-1-(2,4-dichlorophenyl)~-l-propanone (compound15),
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of anhydrous tetrahydrofuran in a -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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Yield: 67 %

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

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
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.

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
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-
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.

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-
zole, the compound of Example 89, in 20 ml of ethyl ether




such as dinet hyl formam de. Subjecting the thiazole derlwgy §
| substituted in the 5-position by a fornyl radical to fhe a .E)BH(AB BEEN
reduci ng agent such as sodi um borohydride, yields the ceapg rﬁffLA)GEﬂ or nul ja
| substituted in the 5-position of the +%&zel e heterocycle w tha
hydroxymet hyl radical. The reaction is carried out in an alcoholic solvent
at a tenper at ured ofoabothi8[ el h€idh[ &or 20 °The them@lawlofadd O aml

wherein Rerr] Peno Slution 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
5 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¢-
10 (2,4-dichlorophenyl)-5-iodo-2~[N-(a-cyclopropylbenzyl)-
N-propylamino]thiaz_ole is shown in Table VII.

Example 91 _
4-(2-chloro-4~iodophenyl)-5-methyl=-2-[N-(a-cyclo-
propylbenzyl)~-N-propylamino]thiazole
15 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
20 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-
25 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
30 CDCl1,):

000-007 ppm, g, 113; 009 ppm, E' 3B; 1-4-109 ppm' n_l' 23;
2.10 ppm, 8, 3H; 3.3-3.5 ppm, m, 4H; 7.1-7.4 ppm, m, 3H.
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hydr oxy

radi cd Re rr] or Alerr] substituted by at
r adi cal Erom conpounds of formula | wher 5EE7] Hden
rad|cal rr] or Alerr] substituted by o [__HEPEA

radi cal s. In order to do this, these | att5& -products are ré€
aci d such as hydrobromc acid. In this case, the reaction is carried out
W th heating. EKampda t93 of the conpounds of fornmula | with pharmaceutically

acceptabl e acids or bqéﬁf2?ﬁgdigﬁlorophenyl)-5-methy1-2-[N—(¢—cyclo-
propylbenzyl)-N-propylamino]thiazole (+) isomer and
4-(2,4-dichlorophenyl)-5-methyl-2-[N-(a-cyclopropyl-
5 benzyl)-N-propylamino]thiazole (~) isomer

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

according to two methods.

10 METHOD A
Step A h
-cyclopr lbenz ine

Stir 100 g of cyclopropyl phenyl ketone in
2000 ml of methanol with 500 g of previously dried
15 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
20 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,
25 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 %

30 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
35 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.



prefép ¢ he i nvention also includes those i an_be used to
|solat u s of fornmula I, notably by purifyi{ng 7 ng
pure i armaceutically acceptable acids fg@ ", th
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hydrochl oric, . phosphoric, fumaric, citric, oxalic, sulph r|c %ﬁpor
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gl ucari c, hydeRgy 8peibalephigiegubinehieC attifleSsbtaliyied is monltored 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
.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
[€}3; = - 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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This is isomer.

Overall yield: 62 %

[@]3l; = - 72.8° (C = 0.82 % in methanol)

5 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
10 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
15 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
20 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
25 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
30 [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
35 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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propylbenzyl)-N-propylamlno]thlazole (+) isomer with a
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

-Cvclopropylbenzylamine (+) 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



In fact, 2-[N-nmethyl-N(pyrid-3-yl-nethyl)-am no]-

4-(2,4,6-trinmet hyl phenyl)-thiazole, the conpound descHi be B Eéé}%spﬁéfﬂ

of EP-0 283 390 causes only about an 8% di spl acenent i AAMEDat i on of
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methyl ether dissolved in 3 ml of anhydrous tetrahydro-
furan. Bring to reflux for 2 hours 30 minutes and then,
5 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
10 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 %.
15 vYield: 40 %
a-Cyclopropylbenzylamine (~) isomer is obtained
according to the process described above, but using
norephedrine (+) isomer as the chiral agent in the
reduction of_(E)-(cyclobropyl phenyl ketone oxime) methyl

20 .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 (+)

25 isomer and 4-(2,4 -dichlorophehyl })=5-methyl-2~[N~-(a-cyclo-
propylbenzyl)-N-propylamino]thiazole (-) isomer.
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(Compound 6) may al so be obtained in the sane way. Tlgh%_éﬂéﬂi'l%% F’EFN
2- brono-1- (2, 4-di br ono- phenyl ) - propan- 1- one ( Conpeund 185PLAGEDS ¢ o
1, 3- di bronobenzene in 250 M of carbon sul phide are added carefully at
Oferr]C 15 g ofTatummumchtride; then 2286 g Of Z: br ond- pfopgt Qny!
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carbon sul phide is evaporated off in vacuo and the reaction
poured onto crushed ice. It is extracted ice. with heptane

evaporated to dryness. then thegresi due is| plrgfied on dﬁgﬂli%asa. RACED
usi ng as el uant {a!mgi?ure of |lcy8@hexane ndﬁ%hyl acet aleg (10: 1 V/
b may be

obtain the desired pr.@luct. Yi ebd:- 76% Thej progess descr&ﬁgd above
used to prepare Elg ~I = =g
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2-brono-1-(2, 4- d!chlorophenyl) propan- 1- one (Conpound 15) and al so

in the samne vvay,

1,3~dibronDbenzene

- 79 -

TABLE VII (Continuation 18)

usi

IMR SPECTRUM (SOLVENT)

(CDCl3) Base

ngé

m,
7.7

1.1 ppm, m. 7H ; 1.3-20 ppm,
;4,80 ppm, d, 1H ; 7,2

3,32 ppm, m, 2H
m, 8H.

» M, TH ; 1.3-1.95 ppm, m,

» 8, 3H-; 3,25 ppm, m, 2H ; 4,75 pp

1H ' 711'709 ppl“. m. BH.

(CDClg) Base
0.4-1.1 ppm

2,19 ppm

)
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4 £ £
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chI oro 3'ol odobenzene i nst ead
asItae starti ring‘product.
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21 - PREPARATI ON OF THE COVMPOUNDS OF FORMULA VI | PREPARATI ON V
N-¢a-cycl opropyl - benzyl) - propyl am ne (Conpound 19) To 1Q ¥~
cycl opropyl - phenyl ketone in 60 m of anh grous t ol uene |§ﬂ:dﬂgy
sieve 4 A and 100 ng of p-toluenesulphoﬁié aci d, foll oweg by Ak

propyl am ne. FQA

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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The_ fon,fmj,éegqhsggenlml&gdl s foll owed by neasurenent by gas phase
chronmat si x days of heating to 55[err]C, e_reaction mxture
is cool Hmnﬂml““ﬂlkﬂﬂl ar sieve is filtered off and the[hjg

evapor a i n vacuo. The resi<lBl i-s taken u 8tBee
anhydrous ethanol. It is cooled to O[err]C and 2.65 g Eﬁbdaj_ly ohygrl de

are added in small batches. After being GLAIMS:d over ni g'ht at a

tenperature the .thurecéﬁpounds of formula I:

/ 3
-] N \ | 5‘
(CHz)m- cC- (CHz)n-Rs )
N Rs

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

x 4
\

(A2

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 rad:.cal, 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




evapor at ed t—%‘“
AN hydrochl or
It is then ad

extracted several t| mas with met hyl ene chloride. After drying ani

evaporat i on, thgofr gant figPhRSeoY i 6! $aror® heihbCboan hoysBesl RY1aTkYY.

Yield: 60%

10

15

20

25

30

do -and t aken up in water, t
st the pHto 2 and vvashed wift
by the additiogy,of 2 N sodi

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



> i i

obt ai ned by the

10

15

20

25

1H, 2.4 ppm t+d,, 2H 2.80 ppm d, 1H:THIS
s (Conpounds 20 to 47) Tg% am nes sho [

- R, 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,

- 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 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.

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

| /
H3C
sw/N\ )

CaHy

in which:

= Y and Z have the same meaning as for the formula I
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
radical containing 4 to 8 carbon atoms and having a
linear or branched chain,

* c L M S *




- 84 - REPLACED

- R, represehts a phenyl radical or a pyr:.dyl 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
5 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
10 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
15 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-
20 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
25 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
30 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
35 organic acid.

Shee ‘Erlbed above. - 23 - [err] Comounds R[err] Rlerr]
Ilml[ ﬁi Rl err] Rl err] Rlerr] 20

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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[err] 22 s - CH 32| THIS

23 - S lag [ err] errl ' 33 - SHeEr
-CH[err] m:‘" m err] -CH err]= 85 - [err] ;
[err] rr]. C[err]H[err] -CJerr]Herr]

-C[err]H[err] -CH err] [err] 26 R' -Cleggd Herr]

-Clerr]Herr] -CH err] 28 C[er [ rT [err] [err]
-CH err] [err] 29 -Cerr]Herr]
38 -Cerr]Herr] -CH err] (i

A\

R )

in which -

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:
s\ R3
c-
/" Neow, -
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
R'2 s N Ra

l/——. \r!/ \‘c"z’m‘é“c"ﬂn-ﬂ's )
Ry Rs |

LT
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unds R3 R[
Em| 1T 1] L
[err]_86_

-Cerr]H e
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
with a thiourea of formula III,:

§ H
\C -N/ R
4
qu/ '\(Cl'lz)m- > - (CH (1)

C -(CHz)-Ryg
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 preparé 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,
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:
[

o
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prepare tep A 1.07 g of pyr| d- 4-yl - car bal dehyglbep 'Bgm)ved
in 10 thanol and 0.8 g of ggpLopyl am né™a L

R'2 \'/s\/N

/
“ ﬂ \(cuzy -c (CH2)-Rg (V)
N

Rs
Ry

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,

) = Ry 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
(CHz)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
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BRANCHED ALKYLAMINO DERIVATIVES OF THIAZOLE,
PROCESSES FOR PREPARING THEM AND
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

S ELF SANOFI SA
32-34 Rue Marbeuf
F=75008 PARIS

The invention relates to the derivatives of
formula I:

Rs

Re

10 H \\W/// \\\(cnz)-c (cﬂz) Re ()

in which R, represents a phenyl or naphthyl radical (op-
tionally substituted), R, represents a hydrogen or
halogen atom or an alkyl, hydroxymethyl or formyl radi-
cal, R, represents an alkyl, cycloalkyl, alkenyl, cyclo-

15 alkylalkyl or phenyl radical, R, represents a hydrogen
atom or an alkyl, cycloalkyl or cycloalkylalkyl radical,
R; represents an alkyl, cycloalkyl, cycloalkylalkyl or
alkenyl radical or a radical of formula B:

|
(CH2)p

-

K (®)

20 (p=0, 1, 2 or 3),
* = Rg represents a phenyl, pyridyl, imidazolyl, pyrrolyl,
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evaporated to dryness to obtain a colourless oil.
cycloalkyl radical,

- m and n, which may be identical or different, each

represent 0 or 1,
5 their possible sterecisomers and their addition salts.

Medicinal products.
Figure: None
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BRANCHED ALKYLAMINO DERIVATIVES OF THIAZOLE, 06 MAR w97

PROCESSES FOR PREPARING THEM AND ——
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM |

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)thiazole deriva~
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:
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These derivatives, in which the amine at position
2 1is 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
discrders 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 pM -
the binding of !2°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 which controls the
-activity of the hypothalamohypophysiocadrenal 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, anxiéty, anorexia nervosa or the like.

The subject of the present invention is, more
especially, the branched alkylamino derivatives of
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Lerrl thiazole of formula I: 0 6 MAR 1997
Rs

\ y
(CHa) -c (CHz) Rg (1

in which:
- R, represents a radical of formula A, or a radical of
formula A,:
X
\
\ | |
(A (A2
Y v 1
27

(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,
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
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,
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
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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 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
carbon atoms or a radical of the formula B:

]

(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
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 stereocisomers and their addition salts with an
inorganic or organic acid.

' Preferred compounds of the invention are the
compounds of the formula I in which:

= R, represents a radical of formula A,

- R, represents a halogen atom or an alkyl radical

— containing 1 to 5 carbon atoms,

e

e
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overnig at anbient tenperature, the mxture 1S5 Tittered and ffhg white
crystals are elimnated. The filtrate i s=ewaporated and the regi due

obtained is purified over a silica_colum using as eluant a m xture of -
ethyl acetate andRh&epresents @n/plkyl radical containing 1 to 5 Garboi

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
atpms', 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 sterecisomers and alsc their addition salts with an
inorganic or organic acid. ' .

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

HaC /
S /N\ ()
CH-RQ
]
N Rg

CaHy

- in which: ‘

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

- R; represents an alkyl radical containing 1 to § 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 cy_cloalkylaikyl
radical containing 4 to 8 carbon atoms and having a
linear or branched chain,

- R, represents a phenyl 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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in tetrahydrofuran are added. The mixture 7 refl uxed for

carbon atoms, with alkyl radicals containifig- I €6 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)-S-methyl-z-{n-propyl-
N-{1-(4-pyridyl)ethyl]lamino}thiazole,
4-(4~-chloro~2-methylphenyl)-5-methyl- 2{N-propy1-
N-{1-{4-pyridyl)ethyllamino}thiazole,
4-(2-chloro-4-methylphenyl)-5-methyl-2~{N-propyl-
N-{1-{4-pyridyl)ethyljamino}thiazole, :
4-(2-chloro-4-methoxyphenyl}-5-methyl-2- {N—propyl-
N-[{1-(4-pyridyl)ethyl]amino}thiazole, _
5-bromo-4-~(2,4~-dichlorophenyl}-2-{N-propyl-
N-[1l-(4-pyridyl)ethyljamino}thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2~{N~-(2~-propylene)-
N-[1-(4-pyridyl)ethyl)amino}thiazole [sic],
4-(2,4-dichlorophenyl)=-5-methyl-2-[N-{a~methylbenzyl)-
N-propylamino}thiazole, '
4~(2,4-dichlorophgny1)—5—metﬁyl-2-{ﬂ-[cyclo~
propyl(4-pyridy1)methy1]-N~propy1amino}thiazole,

4~(2,4~ dlchlorophenyl)-s methyl-2-{N- propyl-
N-[1-(4~pyridyl)ethyl]jamino}thiazole,
4~(2,4-dichlorophenyl)-5-methyl-2-{N-[1~ (2-methy1-
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-[1l~(4-pyridyl)propyllamino}thiazole,

4-(2,4-dichlorophenyl)~-5~methyl-2~-{N~[2-methyl-
1-(4-pyridyl)propyl]-N-propylamino}thiazole,
4-(2,4~dichlorophenyl)-5-methyl-2-[N-{e=-cyclopropyl-
benzyl)-N-propylamino]thiazole, ' -
4-(2,4-dichlorophenyl)-5-methyl-2-[N-(&-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~dichlorophenyl)-5-methyl-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~(g¢~cyclopropyl-
4-fluorocbenzyl)-N~-propylamino]thiazole,
4-(2,4-dichlorophenyl)-5~methyl=-2~{N-[ (3~-chloéoro-
4-pyridyl) (cyclopropyl)methyl}-N-propylamino}thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2-{N-propyl-
N-{a-{4~pyridyl)benzyl}amino}thiazole, :
4-(2,4-dichlorophenyl})-5-methyl-2-{N-[cyclopropyl (4-imi~
dazolyl)methyl]-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-
amlno}thlazole,
4-(2,4~-dichlorophenyl)-5- methyl -2-{N-[cyclo~-
propyl(l-benzyl-4- 1m1dazolyl)methy1]-N-propyl-
amino}thiazole,
4-(2,4~dichlorophenyl)-5-methyl-2-{N-[cyclo-
propyl(2~pyridyl)methyl }-N-propylamino}thiazole, -
4-(2~-chloro-4-methylphenyl)-5-methyl-2-[N~-(dicyclopropyl~
methyl)-N-propylamino}thiazole,
4-(2,4~dichlorophenyl)-5- methyl-2-{N-[cyclo~-
Propyl(3-pyr1dyl)methyl]-N-propylamlno}thlazole,
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4-(2=-chloro-4-methoxyphenyl)~5-methyl-2=-{N-(dicyclo~-
propylmethyl)-N-propylamino]thiazole,
4-(2,4-dichlorophenyl)-5-methyl-2~[N-(a~cyclobutyl-
benzyl)~-N-propylamino]thiazole,
4-(2,4-dichlorophenyl)~5-methyl-2~-[N-(2,2~-dicyclopropyl-
ethyl)-N-propylaminolthiazole.

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

The subjedt of the present invention is also a
prodess for preparing the compounds of formula I,
characterised in that an alpha-halo, and preferably an
al?hafbromo, carbonyl derivative of formula II:

R% -Hal

(i
N\

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 thiocurea of formula IIIX:

s\\\ N//R:;

C -

Nt

(CHa) - cl:- (CHa) -RYg (111)
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 R, except
in the case where R, contains functions with reactive
nitrogen atoms, where R‘; then denoctes the radical
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to dryness to

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 N Re
. \N/ N (cHz)m" é‘(CHZ}FR'B
. LN 1
R s

in which
- R;; Ry, R, R;;, m and n have the same meaning
formula I,

(")

as for the

- R’, has the meaning given for the formula II, and
- R’; has the meaning given for the formula III,

o

with a thiourea of formula III,:

8 H

N

C-N
/ N\ R4
CHg) =~ C-(CHp)-R! (11a)
HaN { 2}, | 2)-Rg
R

5

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

as for the

- formula I, and R’; has the meaning given for the formula

111,
to form the compounds of formula IV:

/H
~~ N.\ R4 '
(SHg), - S=(CHg)-Rg

N R
R1/ ' s

] s

(v}

‘\\
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Nucl ear magneti c resonance spectrum M-he‘puLpn (sol vent O)CBERLACEMENW SHEET
ppm t, 3H 1.34 ppm d, 3H 1.17-1.p4HEDSHER AR - 2. 54] pprr—a—2Ht

3.75 ppm q, 1H, 7.19-7.29 ppm m B5H.
N-(cyclopropyl-pyrid-BTyI-rret hyl ) - pr ' _ ndl 63) S ep RG MAR 1397

D

in which R;, R,, R;, m and n have the same meantng-as—fer— .
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 svubjected 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 I

‘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

This Sheet Has Been Replaced
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To 3 g of pyrid-3-yl-carbal dehyde in [7 T et hyl | SiERLACEMENT SHEET
° "t Y 4 %F ﬁ ﬁg%‘ﬁ# Q 5

added dropwi se, with stirring and at f aoO. 62[ M solutTon

of cyclopropyl lithiumin anhydrous dthyl BACEDThe nilxture fis a0l AR 1397
return to anbient tenperature. Water saturated w th ammoni umjchj oride is
added and the

suitable organic solvent such as acetic acid, carbonm
tetrachloride or ethyl ether, or by the action of
guaternary 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
chloroform 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 lialide of
formula R‘,CH,COHal, preferably an acyl chloride of
formula R’,CH,COCl, in the presence of a Léwis 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-dih‘alogena£ed
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 R
N/
c-N
- N{ N\ (CH2), - €:=- (CHa) - R's (vi)
Rs

in which R’, has the same meaning as the formula I or
represents a 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
hydrochloric acid,
or by a basic trea’.i:gg_n_t__pg_e_f_e_r_ably using sodium

hydroxide. T
Y heet Has Been Replaced
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- 30 - resulting mxture is extracted .w @-I et tkeREE\H%EMENT SHEET
net hyl ene chloride. Yield: 78% step B 3J3 S %Y %{/‘M‘%&EB’B) | - gyrii ihjr}a

‘met hanol , the conpound obtained in the fdrevi off ar e |di 4sdl #37!997

m of di oxane and 13.66 g of manganese di OXI (%e are added. Af fjert-4—hours.
stirring at reflux tenperature, - :

When W is a phenyl radical, treatment with an
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
when R, is an imidazolyl radical substituted on the
nitrogen with a protective group that w:.thstands
hydrolysis in an alkaline medium.

When W represents a tert-butyl radical, the
thiourea derivatives of £formulae III and 1III, are
obtained from the compounds 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-
cyanate with the amines of formula VII:

7
HN\ F|24
(CH2) - ?— (CHz) - R's (Vi1)
Rs

in which,
R,;, Rg; m and n have the same meaning as for the formula
I, R’; has the meaning given for the formula VI and R’
has the meaning given for the formula III.
The amines of formula VII, where secondary amines
are concerned, may be prepared by standard methods.
‘According to a first method, alkylation of the
corresponding primary amine VII,:
Ry
HgN-(CHa) - c:;-(CHz),,- Rg (Vi
Rs

is performed with an alkyl halide Hal-R, of formula V,
preferably in the heated state, in the presence of an
alkali metal salt in a polar organic solvent, for example
dimethylformamide.

According to another method of alkylation, the

This Sheet Has Been R slaced




the reaction nediumis hot-filtere ﬁ_ngr er=1m &ﬁgﬁ organic SEFMWF—NT SHEET
after evaporation in vacuo, yields{a s§ é \ g purifiedfby

chromat ography on a silica colum, {usi ng PESLAGEDANnt ami xt ur efof (ﬂ/ﬁl MARx1882
and ethyl acetate (1:1 V/V), to obtain cyclopropyl pyrid-3- yl lkefone.

Yi el d: 80% Nucl ear nmagnetic resonance spett 1§m‘of t he protenj(solvent,
CDC[err]):

amines of formula VIY, 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-

ably triethylamine. The amide derived from this reaction

is then reduced with hydrides (AlLiE, or the 1like) 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 dehydra:l;.ing 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
(@]
\ 1 ]
H/C —~ R'g +R'3—NH3 — R'3—~ N=CH—R'g
Step B

R'S—_N=CH-—R'5 Rg-Li Compounds 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. T
This Sheet Hag Bee
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1.06-1.34 ppm m 4H 2.68, m 1H %-42-ppm—m 1H 823ppR|EP

ppm m 1H 9.26 ppm m 1H Step CTlﬂSearﬁ?eH@Sﬁ-ENLre i s usled LMTEM@\W%H ET
in preparation V, using the ketong obt aIHEQQAGEDthe preV| ous fst
N- (cycl opropyl - pyri d- 3-yl) - net hyl ) = propytamre—PRREPARATI
N-[ cycl opropyl - (2- net hyl - pyri d- 4-yl) - net hyt ] 2dropyl ani ne

As already mentioned above, when th
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 presenée 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
used as a solvent. The reaction of the compounds of
formula II with the thioureas of fg¢rmula III or IIIa is
performed in an organic medium i;g-., the presence of an
organic base, for example triethylagiine.

For the preparation of the thiazole derivatives
of formula I substituted at positibn 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 substitunted at
position 5 with a halogen atom may be prepared from their

This Sheet Has Been Replaced
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analogues, compounds of formula I substituted at positiom
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 cbtained 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
apptoxim&tely 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 cbtained from the compounds of
formula I in which R, represents a radical of formula Al'
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
isclate the compounds of formula I, ‘in particular to
purify them or to obtain'pure isomers, are also subjects
of the invention. '

Among pharmaceutically acceptable acids for the
pi‘eparation of addition salts with the compounds of
formula I, there may be mentioned hydrochloric, phos-
phoric, fumaric, citric, oxalic, sulphuric, ascorbic,
tartaric, maleic, mandelic, methanesulphonic, lacto-
bionic, gluconic, glucaric, hydroxyethylmethanesulphom.c,
succinylsulphonic, and the like, acids.
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tetrahydrofuran. After 4 hours' stirrijng Wded t odEPhACEMENT SHEET
sol ution of ammoni um sul phate (6.3 g ig%ﬁﬁqg lﬁhﬁ@ﬂy Aft ef EXtTaCtTON

with et hyl ether, the organic phase i tPLACER wat ef, drijed] apd MAR 1997
evaporated in vacuo. The residue is purified on a sSi a col umj usi ng as

eluant a m xture of nethylene chloride and it lranol (98:2 V/\)).
Cycl opropyl - (2-net hyl - pyri d-4-yl)-ketone is thus obtained.

The compounds of the present inventlompoussess—
highly advantageous pharmacological properties. The
compounds of the invention displace, in particular at
concentrations of less than 10 pM (0.01-10 pM), the
binding of 1’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 ﬁnexpected, 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, dq not signifi--
cantly displace ***I-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 (1587) 18, p. 37; M.R. Brown
et al., Requl. 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

Il i
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Yield: 59% Nucl ear magnetic resonance.spectrum of the protorn REEHAG&MENT SHEET
CDO[err]): 0.94-1.38 ppm m 4H %M1%Assgmg52-2.6s pp.., AA—1-H:
ure

7.57 ppm m 2H 8.65 ppm d, 1H. he sa e is useq gs
preparation V, using the ketone ob a.“bdﬁ?iaﬁﬁﬁ prevj ous st¢p|to obrgﬁﬁm97

N-[ cycl opropyl - (2- net hyl - pyri d-4-yl)- nethyl}l-propylanine.

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
exéipients. _
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 widély in accordance with the
patient’s age and weight, the nature and séverity 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-K8fler [sic] 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 thecretical
value. :

PREPARATIONS

PREPARATION OF THE COMPOUNDS OF THE FORMULA TII

REPARATION _
2-bromo~1-~(2,4,6-trimethylphenyl)-l-ethanone
(Compound 1)

S Dissolve 0.3 .mol of 1-(2,4, 6-tr1methy1pheny1)-
This Sheet Has Been R
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PREPARATI ON XI N- (1, 2-di cycl op
of propylam ne are added to 2.
in 8 m of nmethyl ene chloride.
titaniumchloride (1V) solutio

After 18 hours' stirring, 40 mi of anhydrol® et hanol are afidéd ?hc

m xture is cooled to O[err]C and 1.0 g of sodium borohydrid
l-ethanone in 200 ml of glacial acetic ac

r opyt—ethyl) - prayl amine ( CompcRERLAGEMENTOSHEET
prepyH—ket-one—

2 § 18IS GHEEDHASPRERRE] hy! - cycl
t anbﬂ erajure 7 m (ﬁ
ERLACER D! >d%dr O%)IR 1997

n in nethytrere—ehte+ de are afld

|s added |

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
_ﬁater and extract the agueous phase with ethyl ether.
Wash the organic extracts with saturated agueous 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-trimet
priate ketones
Compound 2

Compound 3

Compound 4

Compound 5

Compound 6

Compound 7

Compound 8

Compound 9
Compound 10:

Compound 11:
Compound 12:

Compound 13:

Thls Sheet Has Be
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hylphenyl)-l-ethanone, using the appro-
as starting materials.
2-bromo-1~(2-naphthyl)~1-propanone
2-bromo-1-(2,4-dimethylphenyl) -
l-propanone |
2-bromo~1l-(4-chloro-2-methylphenyl) -
l-propanone '
2-bromo-1-(2~-chlorc~4-methylphenyl)~
l-propanone
2-bromo-1-(2-chloro-4-ﬁethoxyphenyl)-
l-propanone

2-bromo-~1-{2,4~-dimethoxyphenyl) -

l-propanone
2-bromo-1-{4~-chlorophenyl)~-l-propanone
2-bromo~1-(l-naphthyl)-1l-propanone
2-bromo-1-(2,4-dichlorophenyl)-l~ethanone

- 2=bromo-1~-(4-methoxyphenyl)-1l-propanone

2~bromo-1-(4-chloro-2-methoxyphenyl)-
l-propanone
2-bromo-1-(4~-methylphenyl)=-1l-propanone
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PREPARATIO

2-bromo-1-(2,4,6~trimethoxyphenyl)~l-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,GQtrimethoxyphenyl)-l-propanone, dissolved in
150 ml of chlorocform, rapidly at this temperature. A
copious greenish-yellow precipitate'appears. o

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. |
oil.

Yield : 60 %

PREPARATION ITY .
2-bromo-1-(2 4~dichlorophenyl)-l-propanone
{Compound 15) .

Add 17.4 g of tert-~-butylammonium tribromide at
room temperature to 7 g of 1-(2,4-dichlorophenyl)-
l-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.

Bvaporate under vacuum, then purify on a silica
column, using a mixture of cyclohexane and ethyl acetate
(20 : 1 V/V) as eluent.
0il.

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

(Compound 6) mav also be obtained in the same manner.

This Sheet Has Been Replaced
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loric aci d. (e

met hyl ene chloride. It is extra ﬂ§??fh“2m
resulting mixture is washed with ISHEEREHAS BBEN fqueous phése iUsE MAR 1997
neutralised with a concentrated dlUﬂREMdMEBIde s i on. ijs "t hen

extracted with nethyl ene chloride, dried over—antydrous sodi ymsutphate—and
evaporated to dryness, to obtain a colourie2® oil. Yield: 76% Nucl ear

magneti c resonance sgectrun1of t he proton
PRE TION IV

2~-bromo=-1-(2,4-dibromophenvl)~l-propanone
{(Compound 16)
Add 15 g of aluminium chloride cautiously at 0°C

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.
field: 76 %.

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

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

PREPARATION OF THE COMPOUNDS OF FORMULA VII

PREPARATION V : ‘

N~ (a-cyclopropylbenzyl)propylamine {Compound 19)

To 10 g of cyclopropyl phenyl ketone in 60 ml of
anhydrous toluene, add 4 A 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 scdium borohydride
in small portions. After overnight stirring at room
temperature, evaporate to dryness under vacuum, take up

Sheet Has Been Replaced
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(solvent CDO[err]): 0.0-0.9 ppm m 13H, 1.2-1.75 ppm m I-REWMENTpﬂrIEET
m 2H. O her conpounds (Cbnpound?Hﬁp ﬁﬂJ A m nes sho i Tabte11+

are obtained by the process desgri §i g @dﬁ%ﬁﬂlon Xl . qurid 6 7PIARCI997
prepared from cycl opropyl net hyl tphen EPA e S Iatter ofpound was
prepared from cycl opropyl - acetonitrile angllphenyl nmagnesiu rom de.

in water, hydrolyse with N hydrochloric acid to take the
pHE to 2 and wash with ethyl acetate. Take to pE 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 %

Proton nuclear magnetic resonance spectrum (solvent
cpel,)

0.15-1.7 ppm, m, 11B; 2.4 ppm, tid, 28, 2.80 ppm, d, 1H;
7374ppm,m,5H.

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

~ ing to the process described above.

_N\
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TABLE I

- 33 - TABL Il [err] 66 - Lerr [err] 67
-Cerr]Herr] [err] -Cerr] H[erlrﬁ?'s [&HEIET HAS BEEN REPLACEMENT SHEET
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PREPARATI ON XI |

Thi s conpound was prepared from=2

e

process described in preparation V.

—_—
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72) 0.48 ml of cycl opropyl - met hyHisbgeratdgasigrsal jved in 20 ﬂREﬁLAGENENT%H‘IEE”T
is stirred under argon at -70[krr] C’REtPtl‘_ﬁ@Eﬁg m of a solution ettty
lithiumis added (1.7 Min pentare)- GBMAR1997
‘- 24 =
TABLE ontinua 1
Ceapound R .35 Rg
€@ -Ciy
A O
N
a -Cylly S O
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4 ~CqHy "6—
c
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The m xture is stirred for 30 minutes. Step B The sane DFCCREPLRBEMEN$SSHEEF

in preparation VI, Step A, usi|ntHI®eIHERT dekly BEEN pst ead of pyri-a—4

car bal dehyde. 730 ng of the ini ne olp{rEme in Sttep B dissql 3] N@.‘,nigng
I'n

ethyl ether are slowy added te—the—+eactien—sebution obtA|r
The tenperature is allowed to clinb progr@Ssively

PREPARATION VI

-{cyclopro 4-pyridyl)meth ropylamine
{Compound 20)
N-{Cyclopropyl (4-pyridyl)methyl ]propylamine may
also be prepared in the following manner:
Step A
Dissolve 1.07 g of 4-pyridylcarbaldehyde [sic] 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. '
Yield: 99 %
Step B
' Dissolve the imine obtained in the preceding step
in 10 ml of anhydrous isopropyl ether.
aAdd 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 aqueocus 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, 2H;
2.31-2.49 ppm, m, 2H; 2.78 ppm, 4, 1H; 7.35 ppm, dd, 2H;
8.54 ppm, dd, 2H.

Other compounds (Compounds 48 to 60)
The amines shown in Table II are obtained accord-

ing to the process described above.
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to O[err]C, then a solution of I EERS I s added dropw se. The
et hereal phase is separated f rlotHi® E gse and the-agueous phase js
extracted with ethyl ether. THe et h&EBBACEDhases jare conbi NREPEACEMENT SHEET
with 2 times 50 mM of 1 N hydrochroric acid. The aqueous |p 2
alkaline with a 1 N sodi um hydroxi de soFu@bom, then extrdct edn\ﬁi mRsﬂbi?nES

50 m of nethylene chloride.

TABLE IT
sR3
HN
NeH —Rg
|
Rs
.Cﬂ- Ra ls R‘ Com~ ‘3 Rs l‘
pouad pound
48 ~C3Bq OCHg L1 ~CyBy ’ o
3
NEERERE
dc", . —e
e ~C3By 55 -C38, |
)\c,t«, <)l A rou,
a . OCH: .
50 -C3ly 56 <38y
Al O A Q
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The conbi ned organic extracts ar r and watferf saturated
wi th sodium chloride, dried over yﬁﬁ‘ygg w*éé I um sul phat e ng&ﬁeﬂp‘n 1997

évaporated to dryness to obtain an oilf LPWE 81% Nucl ear netic
resonance spectrum of the proton (solvent 2(_%D(j [err]):
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m m 1 [7.25-7.4T
fzyl) - pfr opy0iviMaR 1997

thium (1 Min pentane)

-35 - 0.77-0.92 ppm m 3H, 1.27-1
3.57 ppm t, 1H 4.87-5.03 ppm m

ppm m 5H PREPARATION XIV N ([
(Conpound 73) To 3 m of a solutio
are added 20 m of ethyl ether and the"

PREPARATTION V

N=-{cveclopropylmeth -1l-({4~ idvl)e amine
{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 dicyclochexylcarbodiimide 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 cbtain 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 omne
hour. Alkalinise with caustic soda and extract with ethyl
acetate. Dry over anhydrous sodium sulphate and évaporate
to dryness.

Yield: 88 &

Proton nuclear magnetic resonance svectrum (soclvent
CDCl,):

0.02-0.07 ppm, m, 2H; 0.37-0.50 ppm, m, 2H;
0.87~0.94 ppm, m, 1H; 1.33 ppm, d, 3H; 2.29 ppm, dd, 2H;
3.77 ppm, g, 1H; 7.22-7.25 ppm, dd, 2H; 8.53 ppm, 4, 28.

PREPARATION VITIT

N-propvl-g-methylbenzylamine (Compound 62).
This Sheet Has BeenReplaced ~ LRtroduce 23 ml of propvylamine into 200 ml of

T




is stirred at

-70[err] C for aboup—38—mtnu 730 ng of {the imne
whose preparation is described i 1T§lse§H§Et)FEm§ at ion X II arE&gjeNﬂR 1397
dissolved in 2 m of ethyl ether} The REMPEERt ure | s progresdi vi

il | NEFLALENICENT onkcL) |

VY

increased to O[err]C, then the mXture T§hydrolysed with an faqueous
ammoni um chl ori de sol ution. The ethereal “Phase is separated dif_and the

aqueous phase dis Ry PEIAhIdd, ChBY £3 N of NgagkiBheHarbonate 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
cpcl,):

0.86 ppm, t, 3H, 1.34 ppm, 4, 3H; 1.17-1.64 ppm, m, 2H;
2.19-2.54 ppn, m, 2H; 3.75 ppm, d., 1K;
7.19-7.29 ppm, E, SH.

PREPARATION IX
N-fcyclopropyl(3-pyridyl)imethylipropylamine
{Compound 63)

Step A
Add 45 ml of a 0.625 M soclution of cyclopropfl-

lithium in anhydrous ethyl ether dropwise and with
stirring at -78°C to 3 g of 3~pyridylcarbaldehyde [sic]
in 70 ml 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

Dissoclve 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. T
Yield: 80 % ' | This Sheet
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phases are conbined and extracted with 100 m of hydrochl

r REPLACEMENThSHEET

aci di ¢ aqueous phases are then CTEew a sodiu r,dr S-ee

sol ution, then extracted with neth 0@“&1@%‘“\%}3 @EtN Next, the n@mgﬁ a¢t
i s washed with water and then watler saREPEACGER wit h|sodi umr cr d

over anhydrous sodi um sul phate and evapofrailed=t0 dryness to UULa%.. Er—e+

Proton nuclear magnetic resonance_ spec
CDC1,):

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, 1H.

Step C
Proceed as described in Preparation V, using the

ketone - obtained in the preceding step, to obtain
N-{cyclopropyl (3~pyridyl)methyl jpropylamine.

PREPARATION X

N-[cvyclopropyl(2-methyl-4-pyridv]limethyl]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 %

Proton nuclear magnetic resonance spectrum (solvent
cpel,) |

0.94~1.38 ppm, m, 4H;, 2.62 ppm, 8, 3H; 2.52~2.65 ppm, m,
1H; 7.57 ppm, m, 2H; 8.65 ppm, 4, 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 Jpropylamine. ' '

This Sheet Has Been R
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2H;

CDCl[err]): 0.84-1.0 ppm m 12H NLTBB- $H H 2.29{2
3.30 ppm s, 1H, 7.19-7.35 pp éﬁmm%@“

’

M HepLACES | o 0 & MAR 1997
e . |

PREP TION XI

N- =-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
CcDCl,): '

0.0-0.9 ppm, m, 13H;  1.2-1.75 PPm, m, 5H;
2.3-207 ppm' m' 23.

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.

This Sheet Has Been Replac
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PREPARATI ON OF THE COVPOUNDS OF ‘ PRERARATI ON XV

N- (cycl opropyl - pyrid-4-yl-methyl) q (Conpou rep—re
N -benzoyl - N- (cycl opropyl - pyri d- 4 pyl - thi %géﬁ@@ﬂE@T@HEET

ammoni um t hi ocyanate are dissolved in 6 : ydr ous acdt gne. The
m xture is cooled to O[err]C - 32 -~ UGMAR1997]
TABLE ITI |
~R3
HN
“NcH—Rg
Rs

67 =CaHp

s8 -C3Eq

Ol A | A

70 -CyHy
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and 1.1 ml of benzoyl chloride in sl ow y

The resulting mixture is refluxed fwél%{%?ﬁ%éjggm en 2 g o REPLACEMENT SHEET |
N- (cycl opropyl - pyri d- 4-yl - nethyl)-propﬁﬁ pound 20)| djssotved

10 m of acetone are added. After T hoursg§ heating the sol vgnt

evaporated. The residue is taken up in vva er to obtain the e |rec§ @"O‘pr‘i%lil

in the form OE’RWAE&'I“I@QS"}@IS Yield: 75%

(Compound 71)
This compound was prepared from 2,2~dicyclo-
propylacetaldehyde according to the process described in

Preparation V.

PREPARATION XIII
N-{(l-phenyl-4-pentenvl}propylamine (Compound 72)

Step A
Stir 0.48 ml1 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-pyridylcarbaldehyde
[sic].
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 soclution 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 sulphaﬁe and then evaporated
to dryness to cbtain an oil. '

Yield: 81 %

Proton nuclear magnetic resonance spectrum (solvent
CDCl,):

This Sheet Has Been Replaced




— - e

Mel t THgs hpaHastBeeﬂReiiiaeadr ]C 18 m of -de are ajd’eﬁlth‘\BEMENTgﬁHEET

of thiuﬂmlmwg ined in the pr JHlﬁJ§HEETeyb1A i bed in 53
et han n mediumis heated tREFRBBCEDr] C fpr 48 hol gt@
of 1 roxi de are added agai n bf opight ?WA#QQS?
80[err]C for 24 hours. After evaporation @4 the ethanol in vacuo e

resul ti ng agueous phase is extracted wi th nethyl ene

2.23-2.45 ppm, m, 2R; 3.57 ppm, t, 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-(@~tert-butylbenzyvl)propyvlamine (Campound 73)
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
Prepération XIII, dissolved in 2 ml of ethyl ether.

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. |

The acidic aqueous phases are then alkalinised

-~ with sodium hydroxide solution .and thereafter extracted
with methylene chloride.

The organic extract is then washed with water and
thereafter with water saturated with sodium chloride,
dried over anhydrous sodium sulphate and evaporated to
dryness to obtain an oil.

Yield: 88 % ‘

Proton nuclear magnetic resonance spectrum (solvent

CDCl,)
0-84“1.0 ppm' E' 12H; 1-36-1.55 ppm' E, 2H;
2.29-2.46 ppm, m,  2H; 3.30 ppm, 8, 1H;

7.19-7.35 ppm, m, 5H.

REPARATION OF THE COMPOUNDS OF FO ITT
PREPARATION XV

N-{cyclopropyl{4-pyridyljmethyl ]~N-propylthiourea
{Compound 74)
Step A
N'-benzoyl-N-[cycloprogyl(4-gyglgyl)methyll-u-gropyl



A og—

chl orThifSheet: dohase is driefl THISI SHEED GIASE BEEN h vacuo RERLACEMEMTeSHEET
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- 35 -

thiourea

Dissolve 0.88 g of ammonium thiocyanate in 6 ml
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 ]propylamine (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 wvacuum,
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 peint: 0il

Proton _nuclear magnetic resonance _spectrum (soivent
CDCl,;)

0.85 ppm' s_' 3H; 0054-1025 Ppm' m, 83; 1078 ppm'
7.42 ppm, d, 2H; B.58 ppm, 4d, 2H.

m, 2H
8, 2H

~Ns L1]

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
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-37- Melting point: G| Nuclear ) [%ﬁ E5R gﬂgﬂ spect r un REPLAGEMENDt SHEET
(solvent CDCl[err]): 0.85 ppm t, ﬂl . -§‘§ pp m 8H| F8—ppm—m

5H, 2.84-3.35 ppm m 2H 6.03 pph d, RERLABEOQ phnd s, 2H ¥ 425 AR 1997
2H;, 8.58 ppm dd, 2H. O her conpounds (Cbngounds 75 to 113) |

derivatives indicated in Table IVa and = 36 =

rhe t hioure

the appropriate amines whose preparation is—described

above (Preparation of the compounds of formula VII), or
using commercially available amines.

TABLE IVa
s R3
) N
C-N H Qi
HzN/ \{,- .
Rg

Con=- R; Rs
pound
75 ~CqHq

HEE

77 -C3B; 8 ~Cqlly

AlCQ A O‘?O
Jol [TT1F
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| Vb are obtained by the nethod descf| |
(cycl opropyl -pyrid-4-yl-nmethyl)- l\l—prﬁ@dr’fﬁ E&% BEEN ng the ppl’%l’sl ?‘l&%hﬁﬂ?
0 .

- am nes, the preparation of which islgive bef (prepafat
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PREPARATION XVI

-[1=-{3-chloro-4-

(Compound 116)

ridvlethyl]-N-propvlthiocurea

thiourea

Prepare this compound according to the process
described in Step A of Preparation XV, from 1.14 g of
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- 41 -
ammonium thiocyanate, 1.74 ml of benzoyl thoride and

2.7 g of N~[1-(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 agueous phase with sodium carbonate
and extract with methylene chloride. Dry the organic
phase and evaporate under vacnum. 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 % S
Melting point: 0il.

Proton nuclear magnetic resonance spectrum (solvent
CDC1,): '

0.73 ppm, £, 3H; 1.05-1.66 ppm, m, 2H; 1.63. ppm, d, 3H;
3.16 ppm, t, 2B; 5.87 ppm, s, 2H; 6.77 ppm, g, 1H;
7.2%9 ppm, d, 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 Ra
AN /
c-N (an
/ H
HaN

Ne.

Rg
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118 -Cy8y ~CH3 fjrocm !
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e
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PREPARATION XVIT
N-cvclopropvlmet
urea (Compound 122)

Step A
N’-pivalovli-N-cyclopro

-N~{1=-{4-pyridvliethvlithio—-

methyleN-[1~{4~ dyl)ethyl]-
thiourea

Dissolve under argon 2.9 g of potassium
thiocyanate in 30 mol of acetone in a 100-ml three-necked
flask. Cool to 0°C and add 3.4 ml of pivaloyl chloride

dropwise. Stir at 0°C for 5 hours and then add 4.8 g of
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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
CDCl1,): ' -

0.02-0.07 ppm, m,  2B; 0.4-0.5 ppm, m, 2H;
0.96 ppin, m, 1H; 1.28 ppm, s, 9H; 1.77 ppm, d, 3H;
2.90 ppm, dd, 2H; 3.4 ppm, m, 1H; 6.5 ppm, s, 1H;
7.4 ppm, m, 2H; 8.61 ppm, 4, 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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EXAMPLES
Ex e 1

4-(2,4-dichlorophenyl)~5-methyl-2-[N~(a-cyclo-
propylbenzyl)-N-propylamlno]thlazole

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)-l-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 bromine ions ([sic] have disappeared. Dry the
organic phase over anhydrous sodium sulphate and then
evaporate to dryness. Purify the residue on a silica
column, usihg 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.

Example 2 :
4-(2,4-dichlorophenyl)-5-methyl-2~{N-[cyclo-
propyl(4-pyridyl)methyl]—N-propylamino}thiazole
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process described in Example 1, starting with 1.2 g of
N-f{cyclopropyl(4-pyridyl)methyl]~N~-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:
- Hemifumaraté : melting point : 98°C
- Hydrochloride : melting point 68°C
- Disulphate : melting point : 186°C
The proton nucledr 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-
benzyl)~N-(cyclopropylmethyl)amino]thiazole

At 0°C, add 0.5 g of 4-~(2,4~dichlorophenyl)-
5-methyl-2-~{N=-{a-methylbenzyl)amino]thiazole (prepared
from Compound 92 and Compound 15 according to the process
described in Examplé 1), dissolved in 5 ml of anhyd#ous
tetrahydrofuran, and 66 mg of sodium hydride. After
30 minutes of stirring at room temperature, run in
0.67 ml of cyclopropylmethyl 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 nuclear magnetic resonance—speetrum—eof—-
4-(2,4-dichlorophenyl)~5-methyl-2-[N-(a~-methylbenzyl)~-
N-{cyclopropylmethyl)aminojthiazole is shown in Table
VII.

Example 42
4-(2,4-dichlorophenyl)~2-{N-[cyclopropyl (4~imida-

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

Step A

This compound was prepared from N-[cyclo-
propyl(l-trityl=-4-imidazolyl)methyl}-N-propylthiourea
(Compound 86) and 2-bramo-1—(2,4-dichlorobhenyl)—l-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 agueous 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. '

Exampie 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-[l-(1-trity1-4-imidazoly1)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-d1chlorophenyl) 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 dkchloromethane,

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
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(l-methyl-4-imidazolyl)methyl]-N-propyl-
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 %

Example 46

S-bromo-4-(2,4-dichlorophenyl)-2-{N-[{propyl-
N~[1-(4-pyridyl)ethyllamino}thiazole

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

Exanple 47
4-(2,4~dichlorophenyl)-5-methyl-2-[N-(dicyclo~-
propylmethyl)-N-propylaminojthiazole
To 1 g of N-(dicyclopropylmethyl)-N-propylthio-
urea (Compound 88) dissolved in 25 ml of anhydrous
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dryness. The 2-bromo-1-(2,4-d1chlorophenyl)-l-propaﬂone{Compoundlsj.
After two hours of heating under reflux of the ethanol,
evaporate to dryness. Take up the residue in methylene
chloride and wash with water until bromine ions [sic]
have been removed complétely.-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 (20 : 1 V/V) as eluent, to

>3

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
appropriate guantity of 1 M sulphuric acid in ethanol to
this base.

Melting point: 140°C

Example 48
4-(2,4-dichlorophenyl)~-5-methyl-2-{N-{cyclo~
pentyl (cycleopropyl )methyl ]-N-propylamino}thiazecle o
This compound was obtained according to the
process described in Example 47, but using N-[cyclo-
pentyl (cyclopropyl )methyl ]-N-propylthiourea (Compound$0)
as a thiourea derivative. In the purification on a silica
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.

Ex le 49

4-(2,4~dichlorophenyl)-5-formyl-2-{N-propyl-
N-[1-(4-pyridyl)ethyljamino}thiazole |

Introduce 3 ml of dimethylformamide into a 100~ml
round-bottomed flask. Cool to -30°C and add 0.45 ml of
oxalyl chloride dropwise. Stir for 30 minutes at 0°C and
then allow the temperature to increase. Then add 0.5 g of
thg_pompound of Example 25. Stir for 6 hours. Leave to
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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 s
Melting point: 114°C

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

VII.

Example S0

4~(2,4-dichlorophenyl)-5-hydroxymethyl-
2~{N~propyl-N-[1-(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 points 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-propylene)-N-[1-(4-pyridyl)ethyl]amino}thiazole

[sic])

Dissolve under argon 2.0 g of 4—(2,4-dichloro-
phenyl)—S—methyl-z-{N-[l-(4-pyridy1)ethyl]amino}thiazole
ggfgggfgg‘ﬁ;from N-[1~(4-pyridyl)ethyl]thiourea and

—_—
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carbonate. The resulting mxture is extracted with ethyl fcetate, dried
over anhydrous 2eHromosi+p2pd-edichlorophenyl)-1-propanone (compoundl15),

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
sulﬁhate 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-[l~-(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-(ﬁ-chloro-z-hydroxyphenyl)-S—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)ethyllamino}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
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methanol (9 : 1 V/V) as eluent, to obtaimthe—expested—

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.

Example 53 _
4-(2-chloro-4-hydroxyphenyl)-5-methyl-2-
{N-propyl-N-[1-({4-pyridyl)ethyl]amino}thiazole
This compound was obtained from the compound of
Example 27 according to the process described in Example
52. '
The proton nuclear magnetic resonance spectrum of
4-(2-chloro-4-hydroxyphenyl}-5-methyl*2-{N-propy1-
N~{1l-(4-pyridyl)ethyllamino}thiazole is shown in Table
ViI.

Examples 54 to 88

According to the process described in Example'l,
the compounds of Examples 54 to 87 were obtained using
the appropriate bromoacetone and thiourea derivatives.

Their spectral characteristics are shown in Table -

VII.

Example 89
5-bromo-4-(2,4-dich16rophenyl)-2-[N—(¢-cyclo-
propylbenzyl)-N-propylamino]thiazole
This compound was prepared from 4-(2,4-dichloro-
phenyl)-2-{N~-(a—-cyclopropylbenzyl)-N~-propylaminojthia-
zole, the compound of Example 82, and according to the
process described in Example 46.
The proton nuclear magnetic resonance spectrum is shown
in Table VII.

Example 90 :
4-(2,4-dichlorophenyl)-5-iodo-2-[N-{a~cyclo-
- propylbenzyl)-N-propylamino)thiazole

Dissclve 496 mg of 5-bromo-4-(2,4-dichloro-
phenyl)-2-[N-(a-cyclop;opylbenzyl)-N-propylamino]thia-
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zole, the compound of Example 89, in 20 ml-ef-ethyl-ether |
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 agqueous socdium chloride
. solution and wash with thiosulphate solution.
' Purify as described in Example 1 to obtain the
expected product.
The proton nuclear magnetic resonance épectrum of 4~
(2,4-dichlorophenyl)~5-iodo-2-[N=-(a-cyclopropylbenzyl)~-
N-propylamino]thiazole is shown in Table VII. '

Example 91

4~ (2~chloro-4-iodophenyl)-5-methyl-2~[N~{a-cyclo-
propylbenzyl)-N-propylaminolthiazole

This compound was prepared from N-({«-cyclopropyl-
beﬁzyl)-N-propylthiourea (Compound 75) and 2-bromo-
1-({2-chloro-4-iodophenyl)-1-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-propancne (Compound 15) and
N-(2,2~dicyclopropylethyl)-N-propylthiourea (Compound
115) according to the process described in Exam@le 1.
Melting point: gum

Proton nuclear magnetic resonance spectrum (solvent
CDCl,) : : | . '

0.0~0.7 ppm, m, 11H; 0.9 ppm, m, 3B; 1.4-1.9 ppm, m, 2H;
2.10 ppm, 8, 3H; 3.3-3.5 ppm, m, 4H; 7.1-7.4 ppm, m, 3K.
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Example 93

4-(2,4-dichlorophenyl)-5-methyl-2{N—{(u—eyeto~——:
propylbenzyl)-N-propylamino}thiazole (+) 4isomer and
4-(2,4~-dichlorophenyl)~5-methyl-2-[N-(a-cyclopropyl-
benzyl)~-N-propylamino]jthiazole (-) isomer ' .

The two sterecisomers of 4-(2,4-dichlorophenyl)-
5-methyl-2-[N-(¢~cyclopropylbenzyl)-N-propyl-
amino]thiazole (compound of Example 1), were obtained
according to two methods.

METHOD A

Step A
g~cvclopropylbenzylamine

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 cyanocborchydride 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 «-cyclopropylbenzylamine,
which is used without any further purification in the
next step. '
Yield: 76 $

Step B
~cyclopropvlbenzylamine (+) 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 dropwisé
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 abso inol,

The optical purity of the amine obtained is monitored by

gas chromatography with Mosher’s reageht. a«-Cyclopropyl-

benzylamine (+) isomer is thereby obtained in the form of

a tartaric salt with an optical purity of greater than

96 %. |

Yield: 25 %

Melting point: 150°C

[l = + 138.6° (C = 0.56 % in methanol)
a-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

evaporation under vacuum.

[a)its = + 159.6° (C = 0.99 % in methancl)

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 anhydrous magnesium sulphate and evaporate to
dryness. Salify with D(-)-tartaric acid, applying the
salification and resclution 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 %.

Yield: 20 % '
Melting point: 151°C
[«]3 = - 141.9° (C = 0.94 % in methanol)

Step C
4-(2,4~- dlchloroghenzl)-s-methxl -2~-[N-{ag~cyvclopropyl~
benzyl)aminojthiazole (-)- isomer and 4-({2,4-dichloro-
phenyl) -5-methyl-2-[N~(¢-cyclopropvlbenzvl)aminolthiazole
L+) isomer

Proceed as described in Preparation XV, using
a-cyclopropylbenzylamine (+) isomer as an amine to cbtain
N-(a-cyclopropylbenzyl)thiourea (+) isomer. Then react
the latter compound with 2-bromo-1-(2,4-dichlorophenyl)-
l-propanone (Compound 15) according to the pfocess
described in Example 1 to obtain 4- (2, 4-dichlorophen!~)-
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Overall yield: 62 %

[elis = -~ 72.8° (C = 0.82 % in methanol)
4-(2,4-Dichlorophenyl)=5-methyl-2-[N-(a-cyclo-

' propylbenzyl)amino]thiazole (+) 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)-
5-methyl-2-[N~-(e-cyclopropylbenzyl)amino}thiazole (=)
isomer in 35 ml of anhydrous dimethylformamide and add at
0°C 145 mg of sodium hydri&e 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 gqummy product.
(@)% = - 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

[2)38s = - 452° (C = 0.62 % in methanol)
[¢]3° = - 81.9° (C = 0.62 % in methanol)
- para-Toluenesulphonate . : Melting point : 72°C
4-(2,4-Dichlorophenyl)-5-methyl-2-[N-(a-cyclo-
propylbenzyl)-N-propylamino]thiazole (+) isomer was
pPrepared according to the process described above, using
4-(2,4-dichlorophenyl)-5-methyl-2-[N-(e-cyclopropyl-
benzyl)amino)thiazole (+) isomer.
The corresponding hydrochloride was prepared by
reacting 4-(2,4-dichlorophenyl)-5-methy1f2-[n—(a-cyclo-



* This Sheet Has Been Replaced

ACEMENT SHEET 1
'VE” Ml! mu lmltl[err] C The nub Ty SHEET S S nance | REPLACEMS
pr ot Table VII. Example 2
oro-p

4- (2, nyl ) - 5- net hyl - 2- [ N-(cycl opropyl - 06 MAR 1997
pyrid-4-yl-methyl)-Npropyl-am no] -thi azgjg This conpound was Lpreparee
usi ng the process described in Exanple-l from1l.2 g of N (cyclopropyl-

pyrid-4-yl - retpyodpy b £pY ) «iPhLopePan i PhidzdYe a#) iso
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-Cvclopropylbenzylamine ({+) isomer and g¢-cyclopropyl-—
benzylamine (-~) isomer |

' Prepare (E,2)-(cyclopropyl phenyl ketone oxime)-
according to the process described in Org. Synth. Coll.
Vol II, p. 70, AH Blatt, J. Willey and Sons 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 X,CO,
solution. Extract the solid with methylene chloride. Wash
the organic phase with wéter, 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
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1.52 g of 2-brono-1-(2, 4-dichl o_roD'Hﬁeﬂ" ;&\g&%&&ﬁ“ -one ( JoREPLACEMENT SHEET
product was purified over a sililca col ng ag el uant
met hyl ene chl ori de -48- and nethanol (98:2 V/V). GI. 0 6 MAR 1997

- 5§08 =

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 tetrahyﬁro—
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. :

a-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
norephedrine (+) isomer as the chiral agent in the
reduction [lacuna] (E)-(cyclopropyl phenyl ketone ox.'uite)
methyl 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-propylaminojthiazole (+)
isomer and4-(2,4-dichlorophenyl)-5~methyl-2-[N~{a-cyclo~
propylbenzyl)-N-propylamino]thiazole (~) isocmer.
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bronl\s fhe mixture i HEET BEQh{ and |t He HEET
dry H ue i s dissolvgd i n RERLAGEDI num of is priofrBoM ﬁnﬁg
pre ethyl ether. It 1sTrrtered—amdt washedjwi th ee %t he

t hen di ssolved in a 5% aqueous pot assisMSar bonat e sol ution. Tt—t+s
extracted with ethyl acetate, dried over anhydrous magpesi um sul phate

ml' -
g

awn
oM

m,
H
ml

: 1.7-

2.4 ppm, m, 2H ; 7.24-7,6 ppm, m, 4H.

2,13 ppm, 8, 3H ; 3,2 ppm, m. 2H ; 4,0 ppm, §, 1H ;

1,70 ppm, m, 1H ; 2,17 ppiy, §, 3H ; 3,40 ppm,
0,9 ppm, t, 3H ; 1,9 ppm, m, 16H ; 2,1 ppm, |, 2H ;

2H ;528 ppm, s, 1H ; 7.24-7..'@ ppm, i, 8H.

2H; 1,85 ppm, q, 2H ; 2,37 ppm, s, 3H ; 3.0 ppm, L,
0.71 ppin, £, 3H ; 1,0 ppin, m, 1H ; 1,18 ppm, §, 9H ;

3,40 ppm, m, 2H ; 3,82 ppm, 5, 3H ; 6,91 ppm, d,
tH

1,9 ppn, m, 2H ; 2,37 ppm, 8, 3H ; 3,04 ppm, |, 1H ;
2H ;7,54 ppm, d, 2H.

0,2-0,8 ppm, m. 8H ; 0.98 ppm, {, 34 ; 1 ppm,
3H ; 1,80 ppm, m, 2H ; 2,13 ppm, s, 3H;

0,3-0,9 ppm, m, OH ; 0,85 ppm, {, 3H ; 1.1
m. 3H ; 7.4 ppm, m, 3H.

(CDCl3) Basa
75 ppm, m, 3H.

(CDClg) Base
(CDCig) Base .
(CDCly) Base

NMR SPECTRUM (SOLVENT)
(CDCly) Base
0,4-0,5 ppm, m, 8H ; 0,9-1.2 ppm, m, 5H
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2- brono- 1- (2, 4-di chl or o- phenyl ) - gr opanRERLAGE® ( Conpound 15)]. afat t

it § 8 Flor' W7

hours' heating to the reflux tenperature of —ettrarmot the i
evaporated to dryness. The residue is takéh ap in methyl ¢ne~ertoride_and]

washed with water until all the brom ne ions have been efi m nated. The
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dryness. The residue is purifieg
m xture of cycl ohexane and ethy
product in the formof an oi

given in Table VII. In order to obtarm
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- 53 - sufficient quantity of 1 Msuwphuric acid in ethanol—-s—added t.0

this base. Melting point: 140P[ er|rTHIS SHEETPHAS 4BEN REPLACEMENT SHEET
4- (2, 4-di chl or o- phenyl) - 5- net hyl -|2- [N-(quEAGyBentyl ndlud gt
cyclopropyl-nethyl)-N—propyI-anirUi-Lu.aLu e onpound } wgs

usi ng the process 79 - 1"1° P ﬁhﬂ 397

AL

PHARMACEUTICAL PREPARATION

Exﬁmgle 94 _
Hard gelatin capsules containing a 20 mg dose of

4-(2,4~dichlorophenyl)-2-[N-(dicyclopropylmethyl)-
N-propylamino]-5-methylthiazole sulphate.

4-(2,4-Dichlorophenyl}-2-[N-(dicyclo-
propylmethyl)-N-propylamino]-

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

per No. 3 hard gelatin capsule

This Sheet Has Been Rep.
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des'gﬁddheéﬂﬂasrBe & 47 but usin _ -
cycl - N-propyl -t hi hdtASnBERD)] as th R
deri purification ¢n_a sRERIAGEpol um| a mix urEP‘E)’jdy’rﬁ‘iWE'\rr SHEET
of-c ane and ethyl acetate (10:1 Vlvb rs—used as el gant . gi el d: 95%
The nucl ear magneti c resonance spectrum of Phe proton is ndi &a eMARM992b{ e
VII. Exanple 49 CLAIMS

1. Compounds of formula I:

Rs

\ 'y
(CHz) -c (CHz) Rg )

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

\

(A2

27

(in which formulae X, Y and 2, which may be identical or
different, each represent a hydrogen atom, a halogen
atom, an alkoxy radical containintj 1l 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 ara'lkyl radical containing
7 to 9 carbon atoms),

- 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
atoms, an alkenyl radical k:ontaining 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

* [ L M-S *




Lﬂiﬂﬁﬁﬁ‘ﬁ eyl ) - 5-for |I&S[%§E Pgﬁ\ BREN {1 pyri d-] REPLACEMENT SHEET
4 I no] -t hi azol e hyl f ar mam de C
10% I is cooled to—=30[err]C and 0.45 m of % @Ig ﬁﬂ%ﬂg&f

are added dropwi se. The m xture is stirred gt Oferr]C for A-putes.and
then the tenperature is allowed to rise. of the cormound of Exanpl e

25 are then addedne [y Hoc e%fssta#ﬁanf%oﬁ.shoafs a | koSt teyr—

overni ght. Water 1s a ure
radical conta:.rung to 8 carbon atoms and having a

linear or branched chain,

- 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
éontaining 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:

|
(CHa)p

(8

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

- R, represents a phenyl radical, a pyridyl radical, an
iinidazolyl 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 nitroc 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 possible stereocisomers 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,
TR




Et aSBeenR °eg\ 1 N sodiu [RE ‘E 301 -ution. The pr &EBLA@EMEmpr
|sf”' obtain a gu ﬁ szﬂ'lenthem ,
et he added untilt-slig EPLACEDdi nes appears. m ﬁ ?s

to 0 9

allowed to preC| pltate, then filtered and g\gshe‘a’with hexan
o_5 carbon

1%

desired product in the
~ R, represents an alkyl radical containing

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

- R, R, 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.

3. Compounds of formula I according to Claim 1,
corresponding to the formula I,:

/ CaHy
HaC .
N
8 ) \ . )
CH-Rg
1
S N Rs

in which:

- Y and 2 have the same meaning as for the formula I
according to Claim 1,

- R; represents an alkyl radical cohta.ining 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 havxng a

linear or branched chain,
A O R
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°t gpl ?dange crystal s. }q @( 7 f@SNﬁ’EEN hg poi nt :
t he proton of lﬁ& 8
-2-[ N-propyl - NJ (1-n} ~dzyl-eth-1-yl)-

glven in Table VII. Exanple 50 _
4-(2,4-dichIoro-phenyl)-5-hydroxynethy|-Z—Pﬁ-propyl-

RmACEMEEr T§}f‘EET

- R, represénts a phenyl radical 6r a idvl 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 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. |

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-D1chlorophenyl) 5-methyl-2-[N~-(c-cyclo-
propylbenzyl)-N-propylaminojthiazole, 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-propylaﬁino]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-Dichloropheny1)-S-methyl-z-{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-propyl]thiazole ([sic}, 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, characterised in that an alpha-halo
carbonyl derivative of formula II:

AR
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bath i um bor ohydr § de ar@Emﬂggyi in srrall bat cheqd. The

m xt u act at anbi enT TeENpergmre—tHen the sollvgdntd BsMAR 1997
evaporated off. The residue is extracted qﬁ: ethyl acetate. {THe organic
phase is dried over anhydrous sodi um sul phate. It is evaporatfed to dryness
and the residue is dissolved in R'p Hal

(1 py am no] - t hirgzet-e—A—solutian_cont ai ni ng
5—3 mﬁﬁtﬂﬁ laqu)l n 20 m of THEhPHEGLHAGEBEEANDI i s cool eéE%'t/&Ewr{]gﬁEET
a
r

)
N\

Ry )

in which
R, has the same meaning as for the formula I according to
Claim 1, R’, represents 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 R3
NS
€-N R
4
H2N/ \(C=H2)m-é-(criz,)ﬂ.n-6 (i)
1
Rs

in which R;, R,,; R;, m and n have the same meanirig as for
the formula I according to Claim 1, 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 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’: |

/ ’
Rz s N R
4
Ry : Rs

AT
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et hyfTh dpreci pi t at X btain t hﬂE@tACEMENDrSHEWt
in the m mﬁ‘ ange powderj éﬁ?ﬁﬂ%@%?’}jrg poi nt| 1g3f-erri-c—Fhre—h
roduc

spectr on of this EFBA@IDOWn i Tabl e VI -0 5 MAR 197
4- (2, 4-di chl or o- phenyl ) - 5- net hyl - 2- [N-prop§|5 2-ene- N-(l-
pyrid-4-yl-eth-1-yl)-am no]-thiazole .
in which

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

with a thiourea of formula III,:

8 H

N

/ \ ' Ry |
3
HaN (c"‘z)m - ?— (CHz)ﬂ-—R's | (1iy)
Rs

in which R,; R;;, m and n have the same meaning as for the
formula I according to Claim 1, and R’; has the meaning
given for the formula IIX,

to form the compounds of formula IV:

. H
R’y /

] N |
-~ AN Rq
(CHa) - C-(CHz)}-Rg (V)
i }

N
R4 / s

in which R,, R, R;, m and n have the same meaning as for
.fbmula 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)
in which Hal represents a halogen atom and R, has the
same meaning as for the formula I according to Claim 1,

to form the compound of formula I,
and then,

YD N O




o This Sh etﬂasrﬂ,l'ﬁ | or - pheny! ) -[STHIB tSHEET HASNBEEN , REPLAGEMENT SHEET

yr| ) am no] -t hi azol e (pEepEpd from \-
(1p 1-yl)-thiourea a..d2Er§$:}1(2, - 0 6 MAR 1997
dlchloro phenyl ) - propan-1-one (Conpound 153¢ Using the - lhh - _process

described in Exanple 1) are dissolved in 200 m
- the compounds of formula I’ in which R';-represents'zr-———‘
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
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 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,
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 formmla I
according to Claim 1 in which R, represents a radical
containing a primary or secondary amine,
an where appropriate, the compounds of formula
according to Claim 1,
are then separated into their possible stereo-
isomers and/or salified with an org&nic 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-
ments necessitating a modulation of the action of corti-
cotropin-releasing factor (CRF).
11. Pharmaceutical composition containing as active
principle a composition according to any one of Claims 1
to 8, in base form or in the form of a salt with a
pharmaceutically acceptable inorganic or organic acid, in
combination or mixed with a pharmaceutically acceptable,
non-toxic, inert excipient. -
12. Compounds of formula IV:

TR




of—anhydroetus—tetrahydr of uran undg IH!§r§_‘%fTi HA§1 Bf@ﬂ m three-necked fl ask.
t

50[4am||||u|uu11mn|ﬁf. 3{%?2%63:2& e ure 1ls st 1T S ER Ao REET

[err] € fbor W8 hours. I's evaporated to gryness then 10 of a 10%
aqueous sodi um hydr oxi de solution are addeﬁ The m xture ijls axﬂrﬁadﬂlﬂmgﬂ?th'
ethyl acetate, the organic phase is dried over anhydrous slod| um sul phate

and /H

R
2 s\/n\ R4

' .
ﬂ (CHz), - C-(CHz}-Rg (V)

N R
R1/ 5

in which _

-R,, R,, m and n have the same meaning as for the formula
I according to Claim 1,

- R7, représents 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
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:

l
(CHa)p

®

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

This Sheet Has Been Replaced
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ABSTRACT

BRANCHED ALKYLAMINO DERIVATIVES OF THIAZOLE,
PROCESSES FOR PREPARING THEM AND
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

ELF SANOFI SA
32~-34 Rue Marbeuf
F-75008 PARIS

The invention relates to the derivatives of

formula I:

R
Ra /// 3
\/ \ R4
(CHz) -c - (CHp) -Rg ')
Rs

in which R; represents a phenyl or naphthyl radical (op- -
tionally substituted), R, represents a hydrogen or
halogen atom or an alkyl, hydroxymethyl or formyl radi-
cal, R, represents an alkyl, cycloalkyl, alkenyl, cyclo~
alkylalkyl or phenyl radical, R, represents a hydrogen
atom or an alkyl, cycloalkyl or cycloalkylalkyl radical,
R, represents an alkyl, cycloalkyl, cycloalkylalkyl or
alkenyl radical or a radical of formula B: '

|

(8)

(p =0, 1, 2 or 3),
- R¢ represents a phenyl, pyridyl, imidazolyl, pyrrolyl,
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dj ssol ved | are added The EgRy fture i
dryness an ]mu d first fromm P)Lt‘\GE&: of 1 popropa
et her (50: n fronllsopropanol i poi nt:

Exanple'52 4- (4 chl or o- 2_hydroxy_phenyh)GB-ﬁethyl-2-[N—pr0p
pyrid-4-yl-eth-deyile1 28" Furd1" Abfidal, optionally supsti
cycloalkyl radical,

p &EPM§EMEN$9‘3HEET
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i - (l'

- m and n, which may be identical or different, each

represent 0 or 1,

their possible stereoisomers and their addition salts.

Medicinal products.
Figure: None



700 ng of 4-(4-chloro-2-nethoxy-phenyl)-5-nethyl -2- qéo%/ﬁf} 6
[ N-propyl -N-(1-pyrid-4-yl-eth-1-yl)-am no]-thiazole, tfe—eerpourd-Qf

Exanpl e 22, dissolved in 30 m of concentrated hydrobronELkGEMENﬁasﬁEET
refluxed for 24 hours. The solution is evaporated to (rymess—anrd-t-he
residue is taken up in water saturated wdih potassium 02 FEB 1998

The present invention relates to branched
alkylamino derivatives of thiazole, processes for
preparing them and pharmaceutical compositions
containing them.

Numerous derivatives of 2-amino-thiazole are
already known. The Patent Application EP-0 462 264
describes 2-amino-thiazole derivatives in which the
tertiary amine in position 2 has two  -substituents each
of which has at least one heteroatom. These
substituents are aromatic or aliphatic amine derivatives
or derivatives of acids, ketones, amides or thioketones.
All these compounds are PAF-acether antagonists and are
used in the treatment of asthma, certain allergic or
inflammatory conditions, cardiovascular disease,
hypertension and various renal pathologies or as
contraceptives. The Application GB-2 022 285 describes
compounds having a regulatory effect on the immune
response and having anti-inflammatory properties. These
are thiazole derivatives substituted in position 2 by
secondary amine groups. -

Certain heterocyclic derivatives of 2-acylamino-
thiazole are described in the Patent Application
EP-0 432 040. These compounds are antagonists of
cholecystokinin and gastrin. 2-Amino-4,5-diphenyl-
thiazole derlvatlves having anti- 1nf1ammatory properties
are also known (Patent Application JP-01 75 47S5).
Derivatives of 2-amino-4- (4-hydroxyphenyl) -thiazole
which may be used as intermediates in synthesising
derivatives of 2,2-diaryl-chromeno-thiazole are also
known (Patent Application EP-0 205 069). 2-(N-methyl-N-
benzyl-amino) -thiazole derivatives 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.

The Patent Application EP-0 283 390 describes and



- 56 - .carbonate. It is extracted with nethylene chIorldeEgL%FQMEWIiﬁﬁgﬁTc
solvent is then evaporated. The residue is purified by dhrfomato raphy o
silica colum using a m xture of ethyl acetate and net han qu EB/ 1898as
eluant, to obtain the desired product in the formof anjoi Yield: 679 Tt
NMR spectrum of the proton of the conpound of this
-2 -

claims, among other thiazole derivatives, 2-[N-alkyl-N-
pyridyl-alkyl-amino] -thiazole derivatives of formula:

Ra
\\\W/// \\\(CHz)” N

These derivatives, of which the amine in the 2
position is substituted by an unbranched pyridyl-alkyl
radical, have valuable pharmacological properties and in
particular a stimulant effect on central cholinergic
transmission. They may therefore be used as muscarinic
receptor agonists and are useful in the treatment of
memory disorders and senile dementias. '

The compounds of the present invention are
distinguished from other 2-amino-thiazole derivatives
described in the literature by their original structures
and their new pharmacological properties.

They are 2-amino-thiazole derivatives in which the
amine in the 2-position is a tertiary amine having a
branched alkyl or aralkyl substituent.

This special structure gives the products according
to the invention very useful pharmacological properties.
In fact, the compounds of the invention displace the
binding of ?*I-CRF to the specific receptors present on
cortex membranes in the rat, at very low concentratiohs,
less than 10 uM. The compounds of the invention
therefore modulate the effects of the corticotropic
hormone release factor (CRF), a neuropeptide which
controls the activity of the hypothalamo-hypophyso-
suprarenal axis, and are used in the treatment of
stress-related diseases and more generally in the
treatment of pathological conditions involving CRF, such
as, for example, psychiatric disorders, anxiety,
anorexia nervosa and the like.



Example is shown in Table VII. Exanple 53

4- (2-chl or o- 4- hydr oxy- phenyl ) - 5- net hyl - 2- [ N- pr opyl - N-( 5EPLACEMENT SHEET
pyrid-4-yl-eth-1-yl)-am no] -thiazole This conpound Wasl obt al ned st arjtijng
from the conpound of Exanple 27 and using the procesy deski2i BES 1998E{anpl e
52. The NWR spectrum of the proton of 4-(2-¢hloro-4-
hydr oxy- phenyl ) - 5- net hyl - 2- [ N- propyl - N- (1= pyrid- 4-yl

The present invention relates more—particulariy—to-
the branched alkylamino thiazole derivatives of formula
I:

R3

/ |
Rz\[ s N . Ry
\“/ (CH2) - Cl: -(CH2) -Re M
N Rg
R4

wherein

- R, denotes a radical of formula A; or a radical of
formula A,;:

(A2)

(wherein X, Y and Z, which may be identical or
different, each denote a hydrogen atom, a halogen atom,
a C.s-alkoxy radical, a C;.s-alkyl radical, a hydroxy
radical, a cyano radical, a nitro radical, a
trifluoromethyl radical or a C,,-aralkyl radical),

- R, denotes a hydrogen atom, a halogen atom, a C;.s-alkyl
radical, a hydroxy methyl radical or a formyl radical,
- R; denotes a Cl.'s-alkyl radical, a Ci.z-cycloalkyl
radical, a C,.¢~alkenyl radical, a C,g-cycloalkylalkyl
radical or a phenyl radical, '

- R, denotes a hydrogen atom, a C,.s-alkyl radical, a
Ciy¢-cycloalkyl radical or a C,3;-cycloalkylalkyl radical
having a straight or branched chain,

- R; denotes a C,_s-alkyl radical, a C,,-cycloalkyl
radical optionally substituted by C,_s-alkyl radicals, a
Ci-g-cycloalkylalkyl radical having a straight or



eth-1-yl)-am no]-thiazole is shown in Table VII. Exanple BEELAGHEENI?ﬁﬂEET
conpounds of Exanples 54 to 87 were obtained according t he process nL
I

described in Exanple 1, using appropriate bronpacetone di t 8i Dk 1998
derivatives. Their spectral characteristics are given in Table VII. Exa
89 5-brono-4-(2, 4-dichloro-phenyl)-2-[N-(Iegrr]-cyclopropyl -

(1%

branched chain, a C,¢-alkenyl radical or a radical of

formula B:

|
(CH2)p

(B)

(wherein p is equal to 0, 1, 2 or 3),

" - Rg denotes a phenyl radical, a pyridyl radical, an
imidazolyl radical, a pyrrolyl radical, a thienyl
radical or a furyl radical (optionally substituted by
one or more halogen atoms, by C,s-alkoxy radicals, by
Ci-s-alkyl radicals, by hydroxy radicals, by cyaho
radicals, by nitro radicals, by trifluoromethyl
radicals, by methylthio radicals or by radicals of
formula B), or a C;g-cycloalkyl radical optionally
substituted by C,.s-alkyl radicals,

- m and n, which may be identical or different, each
denote 0 or 1,
the stereoisomers and the addition salts thereof with an
inorganic or organic acid.

The preferred compounds of the invention are the
compounds of formula I wherein '
- R, denotes a radical of formula a,,
- Raidenotes a halogen atom or a C,.s-alkyl radical,
- R, denotes a C;s-alkyl radical, a Cj,-cycloalkyl
radical or a C,.¢-alkenyl radical,
- Rs; denotes a C,s~alkyl radical, a Cs;-cyclocalkyl
radical optionally substituted by C,.;-alkyl radicals, or
a c;g-cycloalkylalkyl radical having a straight or
branched chain and
- Ry, Rg, m and n have the same meanings as in formula I,
the sterecisomers thereof and the addition salts thereof
with an inorganic or organic acid.

Among these, a group of compounds which are
particularly preferred may be represented by the formula



benzyl )- N-propyl -am no] -t hi azol e Thi s conpound was prepa_*A 7 =27
- 57 - dichlorophenyl)-2-(N-([err]-cycl opropyl -benzyl) - Eﬁtﬁlﬁ&ﬁM%N% Sﬁ%ET

propyl am no] -t hi azol e, the conpound of Exanple 82, usingjthe process
described in Exanpl e 46. 0'2 FEB 1998
-5 - f
IA: I

(A}

wherein
- Y and Z have the same meanings as in formula I,
- R; denotes a C;s-alkyl radical or a C;-cycloalkyl
radical optionally substituted by C,.s-alkyl radicals or
a C,g-cycloalkylalkyl radical having a straight or
branched chain,
- R¢ denotes a phenyl radical or a pyridyl radical
(optiocnally substituted by one or more halogen atoms,
C,-s-alkoxy radicals or C,s-alkyl radicals, hydroxy
radicals, cyano radicals, nitro radicals,
trifluoromethyl radicals or methylthio radicals), an
imidazolyl radical optionally substituted by a C;.s~alkyl
radical, or a Cyg-cycloalkyl radical optionally
substituted by C,.s-alkyl radicals,
the stereoisomers thereof and the addition salts thereof
with an inorganic or organic acid.

The radical -C;H, in formula I, denotes an n-propyl
radical.

The term "alkyl radical" or "alkenyl radical"
denotes straight-chained or branched radicals.

Of the preferred compounds according to the
invention, the following compounds may be mentioned:
4- (4-chloro-2-methoxy-phenyl) -5-methyl-2- [N-propyl-N- (1-
pyrid-4-yl-eth-1-yl)-amino]thiazole,
4-(4-chloro-z-methyl-phenyl)-5-methyl-2-[N-propyl-NQ(l-
pyrid-4-yl-eth-1-yl) -amino] thiazole,




The NMR spectrum of the proton is shown in Table VI
4- (2, 4-dichl oro-phenyl) -5 odo-2-[N-([err]-cycl opropyl

IEHJAEEMENQ SHEET

benzyl ) - N-propyl -am no] -t hi azol e 496 ng of 0 2 FEB 1898

5- brono- 4- (2, 4-di chl oro-phenyl )-2-[N-([err]-

cycl opropyl

-70[err] C,
pent ane)

- benzyl ) - N- propyl -am no] -t hi azol e, the cofpéure—ei—banpt §9,
are dissolved in 20 mMl of ethyl ether andtﬁu% solutfon is cooled to
then 28 BhoYo % Sty X britny 1 s Syl BT &Sy v (1
pyrid-4-yl-eth-1-yl) -amino] thiazole,
4-(2-chloro-4-methoxy-phenyl)-5-methyl-2- [N-propyl-N- (1-

pyrid-4-yl-eth-1-y1)-amino]thiazole,

5-bromo-4-(2,4-dichloro-phenyl) -2- [N-propyl-N- (1-pyrid-

4-yl-eth-1-yl) -amino] thiazole,

4-(2,4-dichloro-phenyl) -5-methyl-2- [N-propyl-2-ene-N-

pyrid-4-yl-eth-1-yl) -amino] thiazole,

(1-

4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (d-methyl-benzyl) -

N-propyl-amino] thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (cyclopropyl-
pyrid-4-yl-methyl) -N-propyl-amino] thiazole,

4-(2,4-dichloro-phenyl) -5-methyl-2- [N-propyl-N- (1-pyrid-

4-yl-eth-1-yl) -amino] thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2-{N-[1- (2-methyl-
pyrid-4-yl) -eth-1-yl]l -amino}thiazole,

4-(2,4-dichloro-phenyl) ~-S-methyl-2- [N- (1-imidazol-4-yl-

eth-1-yl) -N-propyl-amino] thiazole,

4-(2,4-dichloro-phenyl) -5-methyl-2- [N-propyl-N- (1-pyrid-

4-yl-prop-1-yl)-amino] thiazole,

4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (2-methyl-1-pyrid-

4-yl-prop-1-yl) -N-propyl-amino] thiazole,

4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (¢x~-cyclopropyl-

benzyl) -N-propyl-amino] thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (¢-cyclopropyl
methoxy-benzyl) -N-propyl -amino] thiazole,
4-(2,4-dichloro-pheny1)-S-methyl-é-[N-(cyclopropyl-
thien-2-yl-methyl) -N-propyl -amino] thiazole,

-4-

4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (dicyclopropyl-

methyl) -N-propyl -amino] thiazole,

4-(2,4~dichloro-phenyl)-S-methyl-z-[N-(a-cyciopentyl-

benzyl) -N-propyl-amino] thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (cyclopentyl-
pyrid-4-yl-methyl) -N-propyl-amino)] thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (x-cyclopropyl
fluoro-benzyl) -N-propyl-amino] thiazole,

-4 -

4-(2,4-dichloro-phenyl) -5-methyl-2-{N- [ {3-chloro-pyrid-



tetrahydrofuran are slowy poured in. The tenperatureji s to
O[err]C and the reaction mxture is hydrolysed with aj}sgt t g aﬁggo
sodi um chl ori de solution and washed with a thiosul phafje sngt? B.

Purification is carried out as described in Exanple 1 td |

product. The NWR spectrum of the proton of 3-¢2, 4-dichl oro-

are slowy added thereto. 305 ng of iodine dissolved i|nRE® AUEMENT SHEET
i t
S

sijred

4-yl)-cyclopropyl-methyl]-N-propyl-amino}thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2- [N-propyl-N- (a-pyrid-
4-yl-benzyl) -amino] thiazole,
4-(2,4-dichloro—phény1)-S-methyl-z—[N-(cyclopropyl-
imidazol-4-yl-methyl) -N-propyl-aminec] thiazole,
4-(2,4-dichloro-phenyl)-5-methyl-2- [N- (a¢-cyclopropyl-3-
trifluoromethyl-benzyl) -N-propyl-amino] thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (cyclopentyl-
cyclopropyl-methyl) -N-propyl-amino] thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2-{N- [cyclopropyl- (1-
methyl-imidazol-4-yl) -methyl] -N-propyl-amino}thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2- {N- [cyclopropyl- (1-
benzyl-imidazol-4-yl) -methyl] -N-propyl-amino}thiazole,
4-(2,4-dichloro-phenyl) -5~-methyl-2- [N- (cyclopropyl-
pyrid-2-yl-methyl) -N-propyl-amino}thiazole,
4-(2-chloro-4-methyl-phenyl) -5-methyl-2- [N-
(dicyclopropyl-methyl) -N-propyl-amino] thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (cyclopropyl-
pyrid-3-yl-methyl) -N-propyl-amino] thiazole,
4-(2-chloro-4-mgthoxy-phenyl)-S-methyl-z-[N-
(dicyclopropyl-methyl) -N-propyl-amino] thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (a-cyclobutyl-
benzyl) -N-propyl-amino]l thiazole,
4-(2,4-dichloro-phenyl) -5-methyl-2-[N-(2,2-
dicyclopropyl-eth-1-yl) -N-propyl-amino] thiazole.

All these compounds may be either in the form of a
free base or in salt form.

The present invention also relates to a process for
preparing compounds of formula I, characterised in that
an alpha-halogenated, preferably alpha-brominated,
carbonyl derivative of formula II:

R  Hal

)



phenyl)-5-iodo-2-[N—([err]-cycIopropyl-benzyl)-N—propyI ﬂ§¥—+ﬁ+a;aLa;
shown in Table VII. Exanple 91 4-(2-chl oro-4-i odo- phen Iﬁ% / MEN'FEHEET

N-([err]-cycl opropyl - benzyl) -N propyl-am no] -thiazolfe
prepared from N (a-cycl opropyl - benzyl)-N propyl -thioufe (anpEBn
2- brono-1- (2-chl oro-4-iodo-phenyl) - propan- 1 one (Conpound 18) usi
process described in Exanple 1.

55) a

t he

i

wherein
R, has the same meaning as in formula I and R'; denotes a
hydrogen atom or a C,s-alkyl radical and Hal denotes a

halogen atom, is reacted

either

with a thiourea of formula III:
s\ /R
C-N

: Re _
HzN/ \ (CH2) _ - C:: -{CH2) -R'g (1)
Rs

wherein R;, R, Rs, m and n have the same meanings
as in formula I and R'¢; has the same meanings as Rq
except where Rs contains functions with reactive nitrogen
atoms wherein R'; then denotes the radical corresponding
to R¢ in which a hydrogen of said reactive function has
been replaced by a protecting group which is resistant
to hydrolysis in an alkaline medium,
in order to form a compound of formula I':

Ra

Y \(c“z) -C-‘c“z)n R (I

wherein
- R;, R;, R,, R;, m and n have the same meanings as in
formula I,
- R', has the meaning given for formula II and
- R'¢ has the meaning given for formula III

(o) o .
with a thiourea of formula III,:



The NMR spectrum of the proton of this conpound is sho

-58- in Tabte—

VI1. Exanple 92 4-(2,4-dichloro-phenyl)-5-methyl-2-[N (2
di cycl opropyl -eth-1-yl) -N-propyl-am no] -thi aélol e | F‘EP'LACEMENT SHEET
-9 - 02 FEB 1998
H
\ /
C-N
/ \(CHz) - c (CHg) -R'g (114}
Rs

wherein R,, R;, m and n have the same meaning as in
‘formula I and R'¢ has the meaning given in formula III,
to form the compounds of formula IV:

H
2 S /N/ R
4
H \| \ccnz)m-c::-(caz)ﬂ-a-, (v)
N Rs
v

wherein R,, R,, Rs, m and n have the same meaning as
in formula I, R', has the meaning given for formula II
and R'¢ has the meaning given for formula III,

which are reacted with a halide of formula V:

Hal"Ra (V)

.wherein Hal denotes a halogen atom and R; has the
same meaning as in formula I,

to form the compound of formula I',

and then
- the compounds of formula I' wherein R';, denotes a
hydrogen atom are reacted
* either with a halogen, to form the compounds of
formula I wherein R, denotes a halogen atom, which may
then, if R, denotes a bromine atom, be reacted with
another halogen to form the compounds of formula I
wherein R, denotes this halogen atom,
* or with oxalyl chloride to prepare the compounds of
formula I wherein R, denotes a formyl radical, which may



Thi s conpound was obtained from 2-brono-1-(2, 4-

di chl or o- phenyl ) - propan- 1- one (Conpound 15) and N-(2, 2-
di cycl opr opyl
described in Exanple 1. Melting point: gum NVR spectrum of t he

REPLACEMENT SHEET

-eth-1-yl)-N-propyl -thi ourea (Conpound 115) using ??I"J%%d@%

(solvent CDCl[err]): 0.0-0.7 ppm m 11H; 999 ppm m 3H, 1. 4$i S—ppM—-1

2H. 2.10 ppm s, 3H 3.3-3.5 ppm m 4H 7

anple 93

> vttt s o
s So S g e

4 ppm m 3H
be subjected to reduction in order to obtain the
compounds of formula I wherein R, denotes a hydroxymethyl
radical,

or
- the compounds of formula I' wherein R'; denotes a
radical R¢ containing functions with reactive nitrogen
atoms having a protecting group are subjected to acid
hydrolysis, to obtain the compounds of formula I wherein
R¢ denotes a radical containing a primary or secondary
amine,

and if necesgsary. the compounds of formula I

are subsequently separated into their possible
stereoisomers and/or salified with an organic or
inorganic acid to form the corresponding salts.

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

The derivatives of formula II may be obtained from
corresponding non-halogenated ketones of the formula
R;-CO-CH,-R',, either by the action of bromine in a
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), £Q, pPp.
1159-1160 and pp. 2667-2668, or again by the action of
cupric bromide in an organic solvent such as a mixture
of chloroform and ethyl acetate (J. Org. Chem. (1964),
29, pp. 3451-3461).

The ketones of formula R;-CO-CH,-R', are generally
products which are known and commercially available.
These compounds may be prepared by Friedel-Craft's
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,COCl, in the presence of a
Lewis acid.

The compounds of formula II wherein R, denotes a



4- (2, 4-di chl oro-phenyl )-5-nethyl -2-[N-([err]-cycl opropyl -
benzyl ) - N- propyl -am no] -t hi azole - (+) isomer and 4-
(2, 4-di chl oro-phenyl )-5-nmethyl -2-[N-([err]-cycl opropyl -

benzyl ) - N-propyl -am no] -thi azole - (-) isomer The two stered

4- (2, 4-di chl or o- phenyl ) - 5-

met hyl -2-[N-([err]-cycl opropyl -benzyl)- N ptdpyl -am no] - thi

conpound of Exanple 1) were obtained using two nethods.

REPLACEMENT SHEET

[ so_rr% |Zs Fgﬁ 1938

1zol e (the

radical of formula A; substituted in the 2 and 4
positions by a halogen atom, and R'; denotes a methyl
radical, may be obtained from halogenated benzene
" derivatives and par%icularly 1,3-dihalogenated benzenes,
which are reacted with 2-bromo-propionyl bromide in the
presence of aluminium chloride.

The compounds of formula III and III, are obtained
from the compounds of formula VI:

S\c -N/ R'3

Re
wW-C- N{ \ (CH2), - '1:3-(3*"2),,- R'g (Vi)
Rg ' . )

0=0

wherein R'; has the same meaning as iﬁ formula I, or
represents a hydrogen atom, R'¢ has the meanings given
for formula III and W denotes a phenyl radical or a
tert.butyl radical,

either by acid treatment, preferably using
ﬁydrochloric acid,

or by basic treatment, preferably using sodium
hydroxide.

When W is a phenyl radical, treatment with an
inorganic acid is used particularly when R'; denotes a
pyridyl radical. Basic treatment is carried out when R,
is a cycloalkyl group, e.g. a cyclopropyl, and when R is
an imidazolyl radical substituted at the nitrogen by a
protecting group which is resistant to hydrolysis in an
alkaline medium.

When W denotes a tert.butyl radical, the thiourea
derivatives of formula III and III, are obtained from
compounds of formula VI by the action of a strong acid,
e.g. concentrated hydrochloric acid, at a temperature
between 10°C and 100°C.

The compounds of formula VI are obtained by
reacting benzoyl isothiocyanate or pivaloyl
isothiocyanate with the amines of formula VII



REPLACEMENT SHEET 59 METHOD A [err]-cycloproryl -benzylam ne 100

of
cycl opropyl - phenyl ketone in 2000 m of nethanol are stirre gé‘ :
for 4 days, under argon, with 500 g of ammoni um acetate, dr éﬁﬁ% @@Eﬂt#ﬁwEr

and 0
C1s . 2 FEB 1998
3
HN
. Rg
\ (CHa) - c':-(cHz)n- R'g (Vi)
Rs

wherein
R,, Rs, m and n have the same meanings as in formula I,
R'; has the meaning given for formula VI and R'¢ has the
meaning given for formula III. _
The amines of formula VII, when they are secondary
amines, may be prepared by conventional methods.
According to a first method, alkylation of the
corresponding primary amine VII, is carried out:

Rq
HaN-(CHz) - c::- (CHaln-R'g (VI
Rs

with an alkyl halide Hal-R; of formula V, preferably
with heating, in the presence of an alkali metal salt in
a polar organic solvent such as dimethylfo?mamide.

According to another method of alkylation, the
amines of formula VII, are subjected to the action of an
acid halide or an acid anhydride in an organic solvent
selected from the halogenated hydrocarbons such as
methylene chloride, in the presence of a proton
acceptor, preférably triethylamine. The amide which
results from this reaction is then reduced using
hydrides (AlLiH, or the like) in organic solvents of the
ether type.

The two methods mentioned above are preferably used
to prepare compounds of formula VII in the form of pure
isomers.

Another method of preparing compounds of formula
VII consists in condensing a primary amine of formula
R;NH, with a ketone in a dehydrating medium to form the




50 g of sodi um cyanoborohydride in the presence of nol ecul ar

After cooling, the nolecular sieve is filtered off and then c
hydrochloric acid is added to bring the pHto 2. The sol ution
to dryness in vacuo and the residue is taken up in water. The
I's washed with ethyl ether, then nade al kaline by the additio
concentrated potassiun1hydroxide sol uti o tic give a pH greate

U)

amﬁs@@n SHEET

5 evapor at ed
aJUHOZJsFEﬁéS%
n of a

f than 10. The

resultlng mxture is extéacte

corresponding imine, which is then reduced in

conventional manner with a metal hydride, preferably

sodium borohydride, or with hydrogen in the presence of

a suitable catalyst. During the reaction of the primary

amine of formula R;NH, with a ketone in a dehydrating

medium, it is preferable to use either titanium chloride
IV (TiCl,) or catalysis with p-toluenesulphonic acid.
The amines of formula VII wherein m and n denote

zero are preferably prepared by a method outlined in the

following plan:

Step A

A} : - .

Step B

: Rs- U
R'3 — N==CH—R's —— Compounds of formula VII

{m, n = 0)

The condensation of the aldehyde with the primary
amine in Step A is preferably carried out in ethanol or

toluene, at ambient temperature, and the reaction of the
imine with an alkyl lithium derivative in Step B is

carried out in ethyl ether or tetrahydrofuran
temperature of between 0°C and 15°C.

at a

As has already been mentioned, when the substituent
R has reactive functions, these functions must be

protected in the conventional manner. For example, when

R¢ denotes an imidazolyl radical, its reactive

group (NH)

may be blocked by a trityl group. After the formation
of the derivatives of formula I, the protecting group is
eliminated using an inorganic acid such as hydrochloric

acid. 1If desired, it is then possible to prepare
derivatives which are substituted at the imidazole

radical. In order to do this, the compounds of formula

I wherein Ry denotes an imidazolyl group are reacted, for



twice wth nmethylene chloride, washed with a saturated sodiu ﬁEﬁHﬁPFMENT SHEET

solution, dried over anhydrous nagnesi um sul phate, then concgnfrat c%'
vacuo to obtain [err] cycl opropyl -benzyl am ne, which is used 'tﬁozt é\ﬁy‘g%
further purification in the following step. Yield: 76% Step | B
[err]-cycl opropyl -benzyl am ne (+) isomer and [err]-cycl opropyl- benzyl am ne

- (-) isoner - 14 -

example, with an alkyl halide or an aralkyl halide. ' The
reaction is carried out in the presence of an alkali
metal salt in a polar organic solvent, such as
dimethylformamide,hpreferably with heating. In this
way, N-alkyl or N-aralkyl imidazolyl derivatives are
obtained.

| The alkylation of the compounds of formula IV is
carried out in the presence of a base (sodium hydride,
caesium carbonate, potassium carbonate, etc.). When the
reaction is carried out in the presence of alkali metal
carbonates, polar solvents such as dimethylformamide are
used as solvent. When the alkylation is carried out in
the presence of hydrides, tetrahydrofuran is preferably
used. It is also possible'to use aromatic hydrocarbons.
When the reaction is carried out in the presence of
lithium amide, tetrahydrofuran is preferably used as
solvent. The reaction of the compounds of formula II
with the thioureas of formula III or IIIa is carried out
in an organic medium in the presence of an organic base
such as triethylamine.

In order to prepare thiazole derivatives of formula
I substituted in the 5-position by a halogen atom,
'stafting from compounds of formula I which are
unsubstituted in the 5-position, the work is done at
ambient temperature using as solvent an alkyl halide,
preferably in the presence of a proton acceptor.

The compounds of formula I substituted in the 5-
position by a halogen atom may be prepared from their
analogues, compounds of formula I substituted in the 5-
position by a bromine atom. These latter compounds are
reacted with a halogenating agent after a halogen-metal
exchange.

The thiazole derivatives of formula I substituted
in the S-position by a formyl radical are obtained from
corresponding derivatives which are unsubstituted in the
5-position, after reaction with oxalyl chloride. The
reaction is preferably carried out in an organic solvent




80.6 g of L-tartaric-(+) acid are added to 275 nl of absol ut ¢ REPA

the mxture is refluxed. Then 79 g of the [err]-cycl opropyl - benﬂvlgﬁvEﬁ?%%EET
obtained in the previous step are added dropw se. After all B ?_ dded
the reaction mxture is slowy cooled to yield crystals. These C 3@ &
recrystallised five times from absol ute ethanol. The optical} pesty—af the
am ne obtained is nonitored by gas chronﬁtB raphy usi ng Mosher reagent. The

[err]- CyClOpro%ﬁchP%%Zdlmeéﬁiffgrmaml e. Subjectlng the thiazole
derivatives of formula I substituted in the S5-position
by a formyl radical to the action of a reducing agent
such as sodium borohydride, yields the compounds of
formula I substituted in the 5-position of the thiazole
heterocycle with a hydroxymethyl radical. The reaction

is carried out in an alcocholic solvent at a temperature
of about 0°C-35°C.

The compounds of formula I wherein R; denotes a
radical of formula A; or A, substituted by at least one
hydroxy radical are obtained from compounds of formula I
wherein R, denotes a radical of formula A; or A,
substituted by one or more methoxy radicals. In order
to do this, these latter products are reacted with an
acid such as hydrobromic acid. In this case, the
reaction is carried out with heating.

The salts of the compounds of formula I with
pharmaceutically acceptable acids or bases are the
preferred salts, but the invention also includes those
which can be used to isclate thée compounds of formula I,
notably by purifying them or obtaining pure isomers.

The pharmaceutically acceptable acids for preparing
the addition salts for the compounds of formula I
include, for example, hydrochloric, phosphoric, fumaric,
citric, oxalic, sulphuric, ascorbic, tartaric, maleic,
mandelic, methanesulphonic, lactobionic, gluconic,
glucaric, hydroxyethyl methanesulphonic and succinyl
sulphonic acids, etc.

The compounds according to the present invention
have very interesting pharmacological properties. 1In
particular, the compounds of the invention, even when
used in concentrations of less than 10 ugM (0.01-10 uM),
displace the binding of the '**I-CRF to the specific
receptors present on the cortex membranes in the rat,
according to the method described by De Souza E.B. (dJ.
Neurosci (1987), Z (1), pp. 88-100). This is
astonishing and unexpected, as compounds with a similar




- 60 - thus obtained in the formof a tartaric salt with gnREBFAGEMENT SHERT
of nore than 96% Yield: 25% Melting point: 150[err]C [errl] FI38T6erTTq
(C = 0.56%in methanol) ' 02 FEB 1993

- 16 -

structure to the compounds of the invention but wherein
the amine at position 2 of the thiazole nucleus does not
contain a branched substituent, do not displace the

1251 .CRF binding in any significant manner.

In fact, 2-[N-methyl-N-(pyrid-3-yl-methyl)-amino] -
4-(2,4,6-trimethylphenyl) -thiazole, the compound
described in Example 112 of EP-0 283 390 causes only
about an 8% displacement in a concentration of 107° M.

Corticotropin hormone releasing factor (C.R.F.) is
a neuropeptide which controls the activity of the
hypothalamo-hypophyso-suprarenal axis. This factor is
responsible for the endocrine and behavioural responses
connected with stress.

In fact, it has been shown that CRF is capable of
modulating behaviour, as well as some 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 particularly, CRF
causes the secretion of corticotropine (ACTH), B-
éndorphin and other peptides derived from pro-
opiomelanocortin (A. Tazi et al., Régul. Peptides (1987)
18, p. 37; M.R. Brown et al., Regul. Peptides (1986) 1§,
p. 321; C.L. Williams et al., Am. J. Physiol. (1987),

G 582, p. 253). '

" The compounds according to the invention may
therefore be used for regulating the secretion of these
endogenous substances. They may be used more
particularly for reducing the response to stress
(behaviour, emotional states, gastro-intestinal and
cardiovascular problems, disorders of the immune- system)
and more generally in pathologies which involve CRF,
e.g. psychiatric disorders, anxiety, anorexia nervosa
and the like.

The invention also includes pharmaceutical
compositions containing as active principle at least one
compound of general formula I or one of the salts
thereof with a pharmaceutically compatible organic or



The a-cycl opropyl - benzyl ani ne- (+) isomer is obtained fron1t‘NﬂEﬂiﬂCEMEN?FSHEET
solﬁb:I|S|ng in water, making the solution alkaline, extracfi
met hyl ene chl oride, drying over anhydrous nagnesi um sul phatp f
hl §3Fﬁws
a At

evaporation in vacuo. [err] = +159.6[err]C (C = 0.99%in ne

Sl K,

et hanolic solutions of the previous resolution are conbi ned aht-evaperat-ed
to dryness. The residue is taken up in mét&?,'nade al kaling, extracted with

inorganic acid, combined with one or more suitable inert
excipients.

The pharmaceutical compositions thus obtained are
advantageously packéged in various forms such as, for
example, plain or coated tablets, gelatin capsules,
suppositories, injectable or drinkable solutions.

The dosage may vary widely according to the age and
weight of the patient, the nature and severity of the
complaint and the route of administration. Generally
speaking, the single dose will range from 0.5 mg to
200 mg and the daily dosage which may be used for human
therapy may range from 0.5 mg to 800 mg.

The preferred route of administration is oral or
parenteral.

The following Examples illustrate the invention.

The melting points were measured using the Micro-
Kdfler technique.

The nuclear magnetic resonance spectra of the
proton (NMR-'H) of the compounds of formula I were
recorded, depending on the particular case, at 200 MHz,
at 100 MHz or ét 80 MHz.

The compounds according to the invention have a
percentage analysis which conforms to the theory.

PREPARATIONS

PREPARATION OF COMPOUNDS OF FORMULA 11

PREPARATION I
2-bromo-1-(2,4,6-trimethyl-phenyl) -ethan-1-one (Compound
1)

0.3 mole of 1-(2,4,6-trimethyl-phenyl)-ethan-1l-one
are dissolved in 200 ml of glacial acetic acid and
31.8 g of bromine are added dropwise, whilst the
reaction medium is maintained at a temperature below



—
met hyl ene chl oride, dried over anhydrous magnesi um sul phate a1cﬁEPL§88M§N£oSHEET
to dryness. The product is salified with detartaric-(-) acid usfng the
met hod of salification and resol ution given above. After four ﬂ 2 FEB 1398
recrystallisations fromethanol, the tartaric salt of the
[err]-cycl opropyl - benzyl am ne-(-) isoner_iieogtained in an ogdtical purity
of nore than 96% Yield: 20% Melting point ™ 151[err]C

10°C. After it has all been added, the reaction medium
is allowed to come to ambient temperature and is then
left at this temperature for 2 hours. It is then poured
onto 500 ml of ice water and the aqueous phase is
extracted with ethyl ether. The organic extracts are
washed with a saturated aqueous solution of sodium
bicarbonate, then with salt water and dried over

anhydrous magnesium sulphate.
After evaporation of the solvent, an oil is
obtained which can be used without further purification.

Other compounds (Compounds 2 to 13) .

The following compounds were obtained using the
method described for the preparation of 2-bromo-1-
(2,4,6-trimethyl-phenyl) -ethan-1-one, using the
appropriate ketones as starting materials.

Compound 2 : 2-bromo-l-naphth—z-yl-prdﬁgh-l-one
Compound 3 : 2-bromo-1-(2,4-dimethyl-phenyl)-propan-1-
one '

Compound 4 : 2-bromo-1-(4-chloro-2-methyl-phenyl) -
propan-1l-one

Compound 5 : 2-bromo-1-(2-chloro-4-methyl-phenyl) -
propan-1l-one

Compound 6 : 2-bromo-1-(2-chloro-4-methoxy-phenyl) -
propan-l-one _

Compound 7 : 2—br6mo-1-(2,4—dimethoxy-phenyl)-propan-l—
one

Compound 8 : 2-bromo-1-(4-chloro-phenyl) -propan-l-one
Compound 9 : 2-bromo-l-naphth-1-yl-propan-1-one
Compound 10 : 2-bromo-1-(2,4-dichloro-phenyl)-ethan-1-
one

Compound 11 : 2-bromo-1-(4-methoxy-phenyl)-propan-l-one
Compound 12 : 2-bromo-1-(4-chloro-2-methoxy-phenyl) -
propan-1l-one

Compound 13 : 2-bromo-1-(4-methyl-phenyl) -propan-l-one



[err] = -141.9[err]C (C = 0.94% i n net hanol) .

4- (2. 4-di chl oro-phenyl)-5-nethyl-2-(N-[err]-cycl opropy

benzyl - am no)-thiazole - (-) isomer and 4-(2.4-dichlor 0BEPLACEMENT SHEET
phenyl)-5-methyl-2- r (N-[err]-cycl oproyl -benzyl)-am nol} thiazole - ()
I somer The sane procedure is used as in preparation XV, usﬂﬂbFEB'ﬂgs
[err]-cycl opropyl - benzyl am ne-(+) isonmer -as% he am ne,| tio_obtain the

N—[err]-cyclopropgl-benzgl-thiourea (+) isoner. The |latter conpound 1S tlhen

reacted with 2-

(Compound 14)

A suspension of 45.3 g of cupric bromide in 150 ml
of ethyl acetate is refluxed and at this temperature
25.1 g of 1-(2,4,6-trimethoxy-phenyl) -propan-1-one
dissolved in 150 ml of chloroform is added rapidly. A
copious, greenish-yellow precipitate appears.

The reaction medium is refluxed for 2 hours 30
minutes. It is then allowed to return to ambient
temperature, the insoluble salts are filtered off and
washed with ethyl acetate. - '

The organic phases are treated with animal black.
After elimination of the solid by filtration, the
filtrate is concentrated under reduced pressure to
obtain an oil. This is purified by chromatography on a
silica column using as eluant a mixture of cyclohexane
and ethyl acetate (6:4 V/V).

0il.

Yield: 60%

PREPARATION II1

2-bromo-1-(2.4-dichloro-phenyl) -propan-l-one (Compound
15) :

To 7 g of 1-(2,4-dichloro-phenyl) -propan-1-one
dissolved in a mixture of 420 ml of methylene chloride
and 140 ml of methanol are added 17.4 g of tert.butyl
ammonium tribromide at ambient temperature.

After 24 hours the reaction medium is evaporated to
dryness in vacuo.

The residue is taken up in water, extracted with
ethyl acetate and the organic phase is dried with sodium
sulphate.



br ono- 1- (2, 4- di chl or o- phenyl ) - propan- 1- one ( Conpound 15)
the process described in Exanple 1 to obtain 4-
(2, 4-di chl or o- phenyl ) - 5- et hyl - 2- (N-a- cycl opropyl - benzyl
(-) isoner. Overall yield: 62%

- 20 -

-aridb?-Fﬁﬂdggﬁe

| REPLACEMENT SHEET |
61 - 11sina

It is evaporated in vacuo, then purified on a

silica column using as eluant a mixture of
and ethyl acetate (20:1 V/V).

0il. :

Yield: 78%

cyclohexane

2-bromo-1- (2-chloro-4-methoxy-phenyl)propan-1-one
(Compound 6) may alsoc be obtained in the same way.

(Compound

To 25 g of 1,3~-dibromobenzene in 250 ml of carbon
sulphide are added carefully at 0°C 15 g of aluminium
chloride, then 22.86 g of 2-bromo-propionyl bromide are

slowly poured in.

The mixture is refluxed for 8 hours, then the
carbon sulphide is evaporated off in vacuo and the

reaction medium is poured onto crushed ice.

It is extracted twice with heptane, dried and

evapdrated to dryness, then the residue is

silica column using as eluant a mixture of
and ethyl acetate (10:1 V/V) to obtain the
product.

Yield: 76%

purified on a
cyclohexane
desired

The process described above may be used to prepare
2-bromo-1-(2,4-dichlorophenyl) -propan-1-one (Compound

15) and also 2-bromo-1-(3,5-dichlorophenyl)
(Compound 17).

-propan-1l-one

2-bromo-1- (2-chloro-4-iodo-phenyl) -propan-1-one

(Compound 18) was prepared in the same way,

using 1-

chloro-3-iodobenzene instead of 1,3-dibromobenzene as

the starting product.




[err]= -72.8[err]C (C = 0.82%in nethanol) The I REPLACHWENT.SHEET
4-(2,4-dichl oro-phenyl)-5-nethyl-2-[N-([err]-
cycl opropyl - benzyl )-am no] -t hi azol e (+) isoner was prepareq simg FE8 1998
met hod descri bed above, using a- cyclopropyl-benzylam no () 4

starting amne. Step D 1.18 g of 4-(2,4-dichloro-phenyl)-5{nmethyl-2-(N a-
cycl opropyl - benzyl - am no) -t hi azol e - (-)‘igénﬁr - are

PREPARATION OF THE COMPOUNDS OF FORMULA VII

R

PREPARATION V
N- (a-cyclopropyl-benzyl) -propylamine (Compound 19)

To 10 g of cyclopropyl-phenyl ketone in 60 ml of
anhydrous toluene is added molecular sieve 4 A and
100 mg of p-toluenesulphonic acid, followed by 6 g of
propylamine.

The formation of imine is followed by measurement
by gas phase chromatography. After six days of heating
to 55°C, the reaction mixture is cooled, the molecular
sieve is filtered off and the filtrate is evaporated to
dryness in vacuo.

The residue is taken up in 100 ml of anhydrous
ethanol. It is cooled to 0°C and 2.65 g of sodium
borohydride are added in small batches. After being
stirred overnight at ambient temperature the mixture is
evaporated to dryness in vacuo and taken up in water,
then hydrolysed'with 1N hydrochloric acid to adjust the
pH to 2 and washed with ethyl acetate. It is then
adjusted to pH 9 by the addition of 2 N sodium
hydroxide, then extracted several times with methylene
chloride.

After drying and evaporation, the organic phase
yields an oil which can be used directly.

Yield: 60%

Nuclear magnetic resonance gpectrum of the proton
(solvent CDCl,):

0.15-1.7 ppm, m, 11H; 2.4 ppm, t+d, 2H; 2.80 ppm, 4, 1H;
7.3-7.4 ppm, m, SH.

Other compounds (Compounds 20 to 47)

The amines shown in Table I are obtained by the




di ssolved in 35 m of anhydrous dinethylformm de and
sodi um hydri de are added foll owed by 370 ng of propyl

rel ease of gas has stopped. The mixture is heated to
30 mnutes. It is evaporated to dryness and hydrol ysed
aqueous phase is extracted with ethyl acetate. The org
obtained is washed with water saturated W% i sodi um ch
anhydr ous nagnesi um sul phate, then evaporated in vacuo

process described above.

oride,

ERIIEH

1t REFLACEMENT 1SKERTY f of
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DU S

dri ed over




as eluant a

REPLAGEMENT SHEET

to obtai'-n a residue which is purified on a silica colum usj}
m xture of cycl ohexane and ethyl acetate (20:1 V/V). The
4- (2, 4-di chl oro-phenyl )-5-nmethyl -2-[N-([err] -

cycl opropyl - benzyl ) - N-propyl -am no] -t hiazole (-) isoner isjoQ

tajned In e
formof a rubbery product. [err] = -461.0[err]C (C = 0.1%in n&ﬂaﬁﬁﬁ)mﬁgo
this base, and using the appropriate acids dissolved in ethanal, the
followi ng salts were obtained: - 23 -

IABLE I
R
HN
\?H_Rs
Rs
Compound{  R3 Rs Rs Re

Rg
20 -C3H7 A él 30 -C3Hy
Sy

Rs
21 -CaH7 A @ 31 -C3H7 A ©|
N Nery
cl i cl
22 | <c3Hy | -cHa fjf 2 | <ar A fj]’
. \N \N

N D O S W I ey oo

24 CaH7 { -CH3

N
25 | -caHy | -CaHs O 38 | caHy | -cH3 |
\N . \N
| A D] ]~ O
N N
. »CHs
27 C3Hy A ©{ 7 -eﬂzc\ﬂcu" «CH3 @!
N
= _CHg
28 -CaHy A S 38 <CH3 -CH3 @(
| L SN
29 | -caHy Q @ 39 | coHs | -cH3 |
N

s |



- Hydrochloride : nelting point: 66.5[err]C [err] = -452[g~]C (C = 0.62%

in nmethanol) [err] = -81.9[err]C (C = 0.62% i n net hanol ) REP
p-t ol uenesul phonate : nelting point: 72[err]C The mEMENT SHEET
4- (2, 4-di chl oro- phenyl )-5-nethyl -2-[N-([err] - 02 FER 1998

-~ 24 -

40 é -CH3a

41 -C3H7 <>

42 -CaH7 A
a | e | A

4“ -CaHy -CH3

/

0|0

48 CaH7

47 -CaHy -CH3

-




cycl opropyl - benzyl) .- N-propyl -am no] -t hi azol e (+). i soner wFs-p+eﬁe+4mL¢EquL,

the method described above, using 4- REPLACEMENT SHEET

(2, 4-di chl oro-phenyl )-5-methyl -2-[N-([err]-cycl opropyl -

benzyl )-am no] -thi azole (+) isonmer. The correspondi ng hydr0C1|Br2c#E9MEEB

prepared by reacting 4-(2,4-dichloro-phenyl)-5-nethyl-2-[ N (p-

cycl opropyl - benzyl ) - N- propyl - am no] -t hi azol€® (#) i soner wjt h—a—seottt+en—ef

hydrochloric acid in_nethanol. Melting point: 71[err]C
PREPARATION VI

N- (cyclopropyl-pyrid-4-yl-methyl) -propylamine (Compound

20)

N- (cyclopropyl-pyrid-4-yl-methyl) -propylamine may
also be prepared as follows:

Step A
1.07 g of pyrid-4-yl-carbaldehyde are dissolved in

10 ml of absolute ethanol and 0.8 g of n-propylamine are
slowly added. ' '

After 30 minutes' stirring, the mixture is
evaporated to dryness to obtain 1.48 g of oil.
Yield: 99%

Step B

The imine obtained in the previous step is
dissolved in 10 ml of anhydrous isopropyl ether.
' This solution is added, with stirring at 0°C, to
30 ml of a solution of cyclopropyl lithium (20 mmol) in
isopropyl ether. After 2 hours' stirring at ambient
temperature the mixture is cooled to 0°C and 3 ml of
methanol followed by 10 ml of a 30% agqueous ammonium
chloride solution are added dropwise thereto.

The ethereal phase is extracted with 1 N
hydrochloric acid..

The aqueous acidic phase is neutralised with sodium
bicarbonate then extracted with ethyl acetate.

It is dried over anhydrous sodium sulphate and
evaporated to dryness to obtain a colourless oil.
Yield: 80%

Nuclear magnetic resonance spectrum of the proton
(solvent CDC1,): _

0.28-1.76 ppm, m, 8H; 0.88 ppm, £, 3H; 1.48 ppm, m, 2H;
2.31-2.49 ppm, m, 2H; 2.78 ppm, d, 1H; 7.35 ppm, dd, 2H;



[err] = +439.7[err]C (C = 0.69% in nethanol) [err] = +78.5[err]C (C = 0.69%
in methanol) METHOD B [err]-cycl opropyl -benzylam ne - (+) isoner and a-

cycl opropyl - benzyl am ne - (-) isonmer Cyclopropyl - phenyl

is prepared using the process described in Org. Synth. ﬁﬁﬁﬂxﬁﬁMgNﬁBSBEéﬁc,
AH Blatt, J. WIlley and Sons Inc. Edt, N Y . London, Sygingdy, CopyrT1 ght
1943. - 26 - 02 FEB 1998

8.54 ppm, dd4, 2H.

Other compounds (Compounds 48 to 60)

The amines shown in Table II are obtained using the
process described above.



The m xture thus obtained contains 76% of E isonmer and 24% of Z isonmer. It
Is recrystallised several tinmes fromnethanol or isonerised in an acid
medi um usi ng the process described hereinafter. 2 g of cycl opropyl-phenyl
ket one oxime (E,Z) are dissolved in 20 m of anhydrous ethyl ether and

saturated wi th gaseous hydrochloric acid. The precipg ‘
filtered off, then 50 m of a 10% aqueozrs sol ution REPEACEMIEN R ISHEEST B
added.
IABLE II
02 FEB 1398
sR3
HN
“CH —Rg -
Rs
Campound] ~ R3 Rs Re Compound  R3 R¢
OCHa
48 | -CaHy A py CaHy <
OCH4 o
49 -C3H7 - | 85 -C3H7
> N CocH,
OCH,

cl )
so | <caHy A @, 58 | -caHy
_ N

> (D D> D> |a

51 -C3H7

4 x
)
N
s2 | -caHy @ | 88 | -caHy A
x SN '
i SCH4

83 | c3Hy A O so- <y A
6@ | CcaHy A

Q-




The solid is extracted with nethylene chloride. The or '
dri ed over anhydrous magnesi um sul phate an %‘PhAﬁEMEfé'ﬂ SHZEET

w th water,
dryness -
Purity: 98%

—s..xashed

63 - to obtain the cycl opropyl - phenyl ketpong—oxt+re—t&)
02 FEB 1598
- 28 -
PREPARATION VIT
N- (cyclopropyl-methyl) -1-pyrid-4-yl-ethylamine (Compound
61) )
Step A

3.2 ml of cyclopropane carboxylic acid are
dissolved under argon in 20 ml of anhydrous methylene
chloride in a 250 ml three-necked flask. The solution
is cooled in an ice bath and 8.4 g of dicyclohexyl-
carbodiimide dissolved in 20 ml of anhydrous methylene
chloride are added. The mixture is stirred for 30
minutes and 5 g of 1-pyrid-4-yl-ethylamine are added.
After stirring overnight at ambient temperature, the
mixture is filtered and the white crystals are
eliminated. The filtrate is evaporated and the residue
obtained is purified over a silica column using as
eluant a mixture of ethyl acetate and hexane (1:9 V/V)
to obtain a white powder.

Yield: 95%

Step B
In a 250 ml three-necked flask fitted with a

bromine funnel and a coolant, 6 g of the amide obtained
in Step A are dissolved in 20 ml of anhydrous
tetrahydrofuran. The mixture is refluxed and 63 ml of a
borane dimethylsulphide complex in solution (2 N) in
tetrahydrofuran are added. The mixture is refluxed for
3 hours. It is cooled and 20 ml of a 3 N hydrochloric
acid solution are added dropwise. The resulting mixture
is refluxed for one hour. It is then made alkaline with
sodium hydroxide solution and extracted with ethyl
acetate. It is dried over anhydrous sodium sulphate and
evaporated to drynéss.

Yield: 88%

Nuglgax_magne.:is_mmam_mg:m_gf__mg_nmtm



1.61 g of the oxime thus obtained dissolved in 10 m of anhydrous
di met hyl formam de are added to a solution containing 2 !
hydride in 10 m of anhydrous di et hyl formam de. After
at anbient tenperature, 0.75 m of nethyl iodide are adqdepg—After—ztmo
stirring, the reaction mxture is poured onto ice. It ifs exgra¢FEgdioagt
ethyl acetate, dried, evaporated to drynésggaﬁd purifi on gpsiliggmcc
using a m xt f
g X ure(sool‘;:éﬁ:é oébeéﬁr)le: and et hyl acetate
0.02-0.07 ppm, m, 2H; 0.37-0.50 ppm, m, 2ZH; 0.87-
0.94 ppm, m, 1H; 1.33 ppm, d, 3H; 2.29 ppm, dd, 2H;

3.77 ppm, g, 1H; 7.22-7.25 ppm, dd, 2H; 8.53 ppm, d, 2H.

PREPARATION VIII

N-propyl-c-methylbenzylamine (Compound 62)

23 ml of propylamine are added to 200 ml of
dimethylformamide then 32 g of caesium carbonate and
9.25 g of a-methylbenzyl bromide are added thereto. The
resulting mixture is left for 4 hours at ambient
temperature. It is evaporated to dryness and taken up
in water. It is extracted with ethyl acetate, dried
over anhydrous sodium sulphate and evaporated to dryness
to obtain the desired product.

Yield: 95%

(solvent CDCl,):

0.86 ppm, £, 3H; 1.34 ppm, 4, 3H; 1.17-1.64 ppm, m, 2H;
2.19-2.54 ppm, m, 2H; 3.75 ppm, g, 1H; 7.19-7.29 ppm, m,
5H.

PREPARATION IX
63)

Step A
To 3 g of pyrid-3-yl-carbaldehyde in 70 ml of

anhydrous ethyl ether are added dropwise, with stirring
and at -78°C, 45 ml of a 0.625 M solution of cyclopropyl
lithium in anhydrous ethyl ether. The mixture is
allowed to return to ambient temperature. Water
saturated with ammonium chloride is added and the



REPLACE

(40/1 VIV) as eluant, to obtain the nethyl ether - of cyclopfo ,lﬁfﬁyﬁ@?'SHEET
ketone oxime (E). Then, 8.6 ml of the borane-tetrahydrofurgnjl N%ﬁéfglex
foll owed by 300 ng of the nethyl ether of cycl opropyl-phen II«Q 1B3%
(E) dissolved in 3 m of anhydrous tetrahydrofuran are addpdi+e-—385 ng of
nor ephedrine (-) isonmer dissolved in 5 m- @0 anhydrous tetyahydrofuran at
-30[err]C. The m xture is refluxed for 2 hours 30 m nutes 1000 of

water and 10 mresful2oing ouixtubhgdisxexerareed with ethyl ether and then
with methylene chloride.
Yield: 78%

Step B

3.35 g of cyclopropyl-pyrid-3-yl methanol, the
compound obtained in the previous step, are dissolved in
75 ml of dioxane and 13.66 g of manganese dioxide are
added. After 4 hours' stirring at reflux temperature,
the reaction medium is hot-filtered over celite. The
organic solution, after evaporation in vacuo, yields a
residue which is purified by chromatography on a silica
column, using as eluant a mixture of cyclohexane and
ethyl acetate (1:1 V/V), to obtain cyclopropyl pyrid-3-
vyl ketone.
Yield: 80%

Nuclear magnetic resonance spectrum of the proton
(solvent CDCl,):

;.06—1.34 ppm, m, 4H; 2.68, m, 1H; 7.42 ppm, m, 1lH;
8.23 ppm, m, 1H; 8.78 ppm, m, 1lH; 2.26 ppm, m, 1H.

Step C

The same procedure is used as described in
preparation V, using the ketone obtained in the previous
step to obtain N- (cyclopropyl-pyrid-3-yl)-methyl)-
propylamine.

EREPARATION X

(Compound 64)

STEP A

To 7.3 g of 4-cyano-2-methyl-pyridine in 100 ml of
anhydrous tetrahydrofuran are added at -65°C 130 ml of a
0.7 M solution of cyclopropyl lithium in



added at O[err]C. The mxture is refluxed for 1 hour 30 .ﬁEﬁLACENﬁyT SHEET
cooling, the mxture is extracted with nethylene chloridg¢, Zﬁ o} nj

phase is dried and evaporated to dryness. The residue is]tak 2 Egédgﬁ&
excess of nethanol and refluxed for 5 hours, then evapor at éd-to.dryness. dng

purified on a silica colum using as eluant_a m xture of nethylene chlori de¢

D~

and net hanol (96:4 V/IV). In this way, thé é-cyclopropyl

tetrahydrofuran. After 4 hours' stirring, methanol is
added together with a solution of ammonium sulphate
(6.3 g in 20 ml of water). After extraction with ethyl
ether, the organic bhase is washed with water, dried and
evaporated in vacuo. The residue is purified on a
gilica column using as eluant a mixture of methylene
chloride and methanol (98:2 V/V).

Cyclopropyl- (2-methyl-pyrid-4-yl) -ketone is thus
obtained.
Yield: 59%

Nuclear magnetic resopance spectrum of the proton
(solvent CDCl,):
0.94-1.38 ppm, m, 4H; 2.62 ppm, 5, 3H; 2.52-2.65 ppm, m,
1H; 7.57 ppm, m, 2H; 8.65 ppm, d, 1K.
Step B

The same procedure is used as in preparation V,
using the ketone obtained in the previous step to obtain
N- [cyclopropyl- (2-methyl-pyrid-4-yl) -methyl] -
propylamine.

PREPARATION XI

N-(1.2-dicyclopropyl-ethyl) -propylamine (Compound 65)

6.9 ml of propylamine are added to 2.2 g of
cyclopropylmethyl -cyclopropyl ketone in 85 ml of
methylene chloride. At ambient temperature 7 ml of a
1 M titanium chloride (IV) solution in methylene
chloride are added dropwise. After 18 hours' stirring,
40 ml of anhydrous methanol are added. The mixture is
cooled to 0°C and 1.0 g of sodium borohydride is added
in small amounts. After the mixture has been stirred
overnight at ambient temperature, 10 ml of water are
added and the mixture is evaporated in vacuo. The
residue is taken up in water and extracted with



i somer

I's obtained with an optical purity greater than 90%
a-cycl opropyl -benzyl am ne (-) isonmer is obtained by the pr
above but using the nmethyl ether of cyclopropyl-phenyl ket gnefoxrme—tE—an
norephedrine (+) isonmer as the chiral agent in the reducti

o BEBLAGEMEND SHEET |

n-1 02 FEB 1998

- 32 -

methylene chloride. It is extracted with 2
hydrochloric acid. The resulting mixture is washed with
ethyl ether, the agueous phase is neutralised with a
concentrated sodiuﬁ hydroxide solution. It is then
extracted with methylene chloride, dried over anhydrous
sodium sulphate and evaporated to dryness, to obtain a

colourless oil.
Yield: 76%

Nuclear magnetic resonance spectrxum of the proton
(solvent CDCl,):
0.0-0.9 ppm, m, 13H; 1.2-1.75 ppm, m, SH; 2.3-2.7 ppm,

m, 2H.

Other compounds (Compounds 66 to 70)

The amines shown in Table III are obtained by the
process described in preparation XI. Compound 70 was
prepared from cyclopropylmethyl-phenyl ketone. This
latter compound was prepared from cyclopropyl-
acetonitrile and phenyl magnesium bromide.
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TABLE III
~R3
HN
“NcH-——Rg
Rs
Compounds Rs

(1] CaH7

A Acua

e o | ST S
| Acns Acus
A

Q

« IO A
70 -C3H7 A

= - = =1- = (Compound 71)

This compound was prepared from 2,2-dicyclopropyl -

acetaldehyde, using the process described in preparation
V.



t hi azole (-)

| somer. - 65 - [err]
REPLACEMENT SHEET |
- 34 - 02 FEB 1998
PREPARATION XIIT
-(1- - -4-en-1- - (Compound 72)
Step A

0.48 ml of cyclopropyl-methyl bromide dissolved in
20 ml of ethyl ether is stirred under argon at -70°C,
then 3 ml of a solution of tert.butyl lithium is added
(1.7 M in pentane).

The mixture is stirred for 30 minutes.

Step B

The same procedure is used as in preparation VI,
Step A, using benzaldehyde instead of pyrid-4-yl
carbaldehyde.

Step C

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

~ The temperature is allowed to climb progressively
to 0°C, then a solution of ammonium chloride is added
dropwise.

The ethereal phase is separated from the aqueous
phase and the aqueous phase is extracted with ethyl
ether. The ethereal phases are combined and extracted
with 2 times 50 ml of 1 N hydrochloric acid.

The aqueous bhases are made alkaline with a 1 N -
sodium hydroxide solution, then extracted with 3 times
50 ml of methylene chloride.

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

Yield: 81%

- Nuclear magnetic resopnance spectrum of the proton

(solvent CDCl,):
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0.77-0.92 ppm, m, 3H; 1.27-1.93 ppm, m, 6H; 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. SH.

PREPARATION XIV

N-(a-text.butyl benzyl)-propylamine (Compound 73)

To 3 ml of a solution of tert.butyl lithium (1 M in
pentane) are added 20 ml of ethyl ether and the mixture
is stirred at -70°C for about 30 minutes. Then 730 mg
of the imine whose preparation.is described in Step B of
preparation XIII are added, dissolved in 2 ml of ethyl
ether. )

The temperature is progressively increased to 0°C,
then the mixture is hydrolysed with an aqueous ammonium
chloride solution.

The ethereal phase is separated off and the aqueous
phase is extracted with ethyl ether. The ethereal
phases are combined and extracted with 100 ml of
hydrochloric acid.

The acidic aqueocus phases are then made alkaline
with a sodium hydroxide solution, then extracted with
methylene chloride.

- Next, the organic extract is washed with water and
then water saturated with sodium chloride, dried over
anhydrous sodium sulphate and evaporated to dryness to
obtain an oil. '
Yield: 88%

Nuclear magpnetic resopance spectrum of the proton
(solvent CDCl,):
0.84-1.0 ppm, m, 12H; 1.36-1.55 ppm, m, 2H; 2.29-2.46

ppm, m, 2H; 3.30 ppm, 8, 1H; 7.19-7.35 ppm, m, 5H.
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PREPARATION OF THE COMPOUNDS OF FORMULA III

PREPARATION XV

’(éompound 74)

0.88 g of ammonium thiocyanate are dissolved in
6 ml of anhydrous acetone. The mixture is cooled to 0°C
and 1.1 ml of benzoyl chloride in 1 ml of acetone is
slowly added thereto. The resulting mixture is refluxed
for 10 minutes, then 2 g of N-(cyclopropyl-pyrid-4-yl-
methyl) -propylamine (Compound 20) dissolved in 10 ml of
acetone are added. After 1 hour's heating the solvent
is evaporated.

The residue is taken up in water to obtain the
desired compound in the form of white crystals.
Yield: 75%
Melting point: 171°C

Step B
18 ml of 1 N sodium hydroxide are added to 2.5 g of

the compound obtained in the previous step dissoclved in
50 ml of ethanol. The reaction medium is heated to 80°C
for 48 hours, then 10 ml of 1 N sodium hydroxide are
added and the mixture is again brought to 80°C for 24
hours.

After evaporation of the ethanol in vacuo, the
resulting aqueous phase is extracted with methylene
chloride.

The organic phase is dried and evaporated in vacuo.

The residue is purified by chromatography on a
silica column using as eluant a mixture of methylene
chloride and methanol (98:2 V/V).

Yield: 68%
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Melting point: 0il

Nuclear magnetic resopance spectrum Of the proton
(solvent CDCl,) : -

0.85 ppm, £, 3H; 0.54-1.25 ppm, m, 8H; 1.78 ppm, m, 2H;
2.84-3.35 ppm, m, 2H; 6.03 ppm, 4, 1H; 6.19 ppm, s, 2H;
7.42 ppm, 4, 2H; 8.58 ppm, dd, 2H.

Other compounds (Compounds 75 to 113)

The thiourea derivatives indicated in Table IVa and
IVb are obtained by the method described-.for N-
(cyclopropyl-pyrid-4-yl-methyl) -N-propyl-thiourea, using
the appropriate amines, the preparation of which is
given hereinbefore (preparation of the compounds of
formula VII), or using amines which are commercially

available.



REPLACEMENT SHEET -72- [err]
REPLACEMENT SHEET
- 38 - 02 FEB 1998
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IABLE IVa (continuation 1)
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TABLE IVa (continuation 2)

Compounds R3 Rs R's
} 1
Hjc — C —CH, Z \
107 -C3H7 ' |
3 A
. CH4
108 -C3Hy /\
w || OO
|
°f”2 A
110 -C3H7
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] XY N
12 A | A
Y
113 CaHy A |
SCH3
114 CaHy A
{
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TABLE IVD
s R
\c- N/
HzN/ \ CHZ —'CH -R's
Rg

115 -C3H7 é é

) This compound is prepared using the method
described in Step A of preparation XV, starting from
1.14 g of ammonium thiocyanate, 1.74 ml of benzoyl
chloride and 2.7 g of N-[1-(3-chloro-pyrid-4-yl)-eth-1-
yvl] -propylamine (Compound 22).

Step B
6 ml of 32% hydrochloric acid are added to 1.18 g

of the compound obtained in Step A. The reaction medium
is heated to 80°C for one hour and then cooled and water
is added. The resulting mixture is extracted with
methylene chloride and the organic phase is eliminated.
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The aqueous phase is made alkaline with sodium carbonate
and extracted with methylene chloride. The organic
phase is dried and evaporated in vacuo. The residue is
purified by chromatography on a silica column, using a
mixture of methylene chloride and methanol as eluant
(98:2 V/V)

Yield: 98%

Melting point: Oil

Nuclear magnetic resonance spectrum of the proton
(solvent CDCl,) :

0.73 ppm, L, 3H; 1.05-1.66 ppm, m, 2H; 1.63 ppm, d, 3H;
3.16 ppm, £, 2H; 5.87 ppm, g, 2H; 6.77 ppm, g, 1H; 7.29
ppm, 4, 1H; 8.53 ppm, 4, 1H; 8.59 ppm, 8, 1H.

Other compounds (Compounds 117 to 121)

The thiourea derivatives shown in Table V are
obtained using the process described for N-[1-(3-chloro-
pyrid-4-yl) -eth-1-yl] -N-propyl-thiourea.
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PREPARATION XVII L

(Compounds 122)

2.9 g of potassium thiocyanate are dissolved in
30 ml of acetone under argon in a 100 ml three-necked
flask. The solution is cooled to 0°C and 3.4 ml of
pivaloyl chloride are added dropwise. The mixture is
stirred at 0°C for S hours, then 4.8 g of N-
(cyclopropyl-methyl) -1-pyrid-4-yl-ethylamine are added
(Compound 61). The mixture is stirred overnight at:
ambient temperature. It is evaporated to dryness. The
residue is taken up in water and extracted from
methylene chloride. It is dried over anhydrous sodium
sulphate and evaporated to dryness. The powder obtained
is washed with hexane and filtered.
Yield: 75%

Nuclear magnetic resonance spectrum of the proton
(solvent CDC1,):

0.02-0.07 ppm, m, 2H; 0.4-0.5 ppm, m, 2H; 0.96 ppm, m,
1H; 1.28 ppm, 8, 9H; 1.77 ppm, d, 3H; 2.90 ppm, 4d, 2H;
3.4 ppm, m, 1H; 6.5 ppm, 8, 1H; 7.4 ppm, m, 2H; '
8.61 ppm, d, 2H.

Step B

2 g of the product obtained in the previous step
are dissolved in 15 ml of 32% hydrochloric acid and
heated to 70°C for one hour. The mixture is cooled and
made alkaline with a saturated aqueous solution of
sodium carbonate. The resulting mixture is extracted
with ethyl acetate, dried over anhydrous sodium sulphate
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and evaporated to dryness. The residue is taken up in a
mixture of hexane and ethyl acetate (8:2 V/V).
It is filtered to isclate white crystals.

Yield: 87%

Other compounds (Compounds 123 to 129)

The thioureas shown in Table VI were obtained using
the method described in preparation XVII.
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EXAMPLES
Example 1

4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (a-cyclopropyl-
benzyl) -N-propyl-amino] -thiazole

546 mg of triethylamine are added to 1.35 g of N-
(ct-cyclopropyl-benzyl) -N-propyl-thiourea (Compound 7S5)
in 35 ml of ethanol, and then 1.52 g of 2-bromo-1-(2,4-
dichloro-phenyl) -propan-1-one (Compound 15) are added
slowly. After 3 hours' heating to 75°C, the precipitate
formed is filtered off. The ethanolic solution is
evaporated to dryness. The residue is taken up in ethyl
ether and washed with water until the bromine ions
disappear. The organic phase is dried over anhydrous
sodium sulphate, then evaporated to dryness. The
residue is purified over a silica column using as eluant
a mixture of cyclohexane and ethyl acetate (10:1 v/V) to
obtain the desired product. This is recrystallised from
acetonitrile (white crystals).

Yield: 79%

Melting point: 78-81°C

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

Example 2

4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (cyclopropyl-
pyrid-4-yl-methyl) -N-propyl-amino] -thiazole

This compound was prepared using the process
described in Example 1 from 1.2 g of N-(cyclopropyl-
pyrid-4-yl-methyl) -N-propyl-thiourea (Compound 74) and
1.52 g of 2-bromo-1-(2,4-dichloro-phenyl) -propan-l1-one
(Compound 15). The product was purified over a silica
column using as eluant a mixture of methylene chloride
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and methanol (98:2 V/V).

s ]

0il.
Yield: 78% _

Starting from this base, using the appropriate
acids dissolved in ethanol, the following salts were

obtained:

- Hemifumarate : melting point : 98°C
- Hydrochloride : melting point : 68°C
- Disulphate : melting point : 186°C

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

Examples 3 to 40

'Using the process described in Example 1, the
compounds of Examples 3-40 were obtained using
appropriate bromc ketone and thiourea derivatives.
Their spectral characteristics are shown in Table VII.

Example 41

4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (d-methyl-benzyl) -
N-cyclopropyl-methyl-amino] -thiazole

At 0°C, 0.5 g of 4-(2,4-dichloro-phenyl) -5-methyl-~
2- (N-a-methyl-benzyl-amino) -thiazole (prepared from
Compound 92 and Compound 15 using the method described
in Example 1), dissolved in 5 ml of anhydrous |
tetrahydrofuran, are added to 66 mg of sodium hydride.
After 30 minutes' stirring at ambient temperature,
0.67 ml of cyclopropylmethyl bromide are added dropwise.
The mixture is refluxed for 8 hours and cooled and
diluted with methylene chloride, then poured onto ice.

The organic phase is dried and evaporated to obtain
an oil which is subsequently purified over a silica
column using as eluant a mixture of cyclohexane and
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ethyl acetate (40:1 v/v).
Yield: 57%

The nuclear magnetic resonance spectrum of the proton of
4-(2,4-dichloro-phényl)—5-methy1-2-[N-(a-methyl-benzyl)-
N-cyclopropyi-methyl-amino]-thiazole is shown in Table
VII.

Example 42

4-(2,4-dichloro-phenyl) -2- [N- (cyclopropyl-imidazol-4-yl-
methyl) -N-propyl-amino] -5-methyl-thiazole

This compound was prepared from N-[cyclbpropyl-(l-
trityl-imidazol-4-yl) -methyl] -N-propyl-thiourea
(Compound 86) and 2-bromo-1-(2,4-dichloro-phenyl)-
propan-l-one (Compound 15) using the method described in
Example 1.

Step B _
45 ml of 2 N hydrochloric acid are added to 3 g of

the product obtained in the previous step dissolved in
45 ml of acetone. After the mixture has stood overnight
at ambient temperature, the acetone is evapbrated off,
the remaining aqueous phase is washed with ethyl ether
and then sodium bicarbonate is added. The precipitate
formed is extrécted three times with 100 ml of ethyl
acetate. The organic phase is washed with a saturated
aqueous sodium chloride solution, then dried over
anhydrous sodium sulphate. It is evaporated in vacuo to
obtain 4-(2,4-dichloro-phenyl) -5-methyl-2-[N-
(cyclopropyl-imidazol-4-yl-methyl) -N-propyl-amino] -
thiazole in the form of a white powder.

Yield: 90%
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Melting point: 83°C.

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

Example 43

4-(2,4-dichloro-phenyl) -5-methyl-2- [N-(l-imidazol-4-yl-
eth-1-yl) -N-propyl-amino] -thiazole

This compound was prepared using the process
described in Example 42 and using as the thiourea
derivative in Step A N-[1-(trityl-imidazol-4-yl)-eth-1-
yl] -N-propyl thiourea (Compound 87).

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

Example 44

4-(2,4-dichloro-phenyl) -5-methyl-2-{N- [cyclopropyl- (1-
benzyl-imidazol-4-y1)-methyl]-N-propyl-amino}-thiazole

To 492 mg of the compound of Example 42, dissolved
in 10 ml of dimethylformamide, are added 320 mg of
potassium carbonate, then at 0°C, 0.12 ml of benzyl
chloride dissolved in 1 ml of dimethylformamide are
slowly added. The mixture is left to react for 3 hours
at about 60°C then for 3 hours at 80°C. Water is added
to form a precipitate. This is extracted with ethyl -
acetate. The organic phase is washed with a saturated
sodium chloride solution. This is evaporated to dryness
and the residue is purified by chromatography on a
silica column using as eluant a mixture of cyclohexane
and ethyl acetate (2:1 v/V).

Yield: 67%

A sufficient quantiéy of 0.1 N hydrochloric acid
dissolved in isopropanol is added to form the
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corresponding dihydrochloride.
Melting point: 115°C

The NMR spectrum of the proton 4-(2,4-dichloro-phenyl) -
5-methyl-2-{N- [cyclopropyl- (1-benzyl-imidazol-4-yl) -
methyl] -N-propyl-amino}-thiazole is shown in Table VII.

Example 45

4-(2,4-dichloro-phenyl) -5-methyl-2-{N- [cyclopropyl- (1-
methyl-imidazol-4-yl) -methyl] -N-propyl-amino}-thiazole

To 856 mg of the compound of Example 42 dissolved
in 10 ml of acetone are added 570 mg of powdered
potassium hydroxide. The mixture is stirred for 5
minutes, then 0.14 ml of methyl iodide are added. After
15 minutes at ambient temperature, the reaction medium
is diluted with 100 ml of dichloromethane and then
washed with water and water saturated with sodium
chloride. The organic phase is dried over sodium
sulphate and evaporated to dryness, then the residue is
subjected to chromatography on a silica column using as-
eluant a mixture of cyclohexane and ethyl acetate (1:1
v/V).

In this way, 4-(2,4-dichloro-phenyl)-5-methyl-2-{N-
{cyclopropyl- (1-methyl-imidazol-4-yl) -methyl] -N-
propylamino)}-thiazole and 4-(2,4-dichloro-phenyl)-5-
methyl-2-{N- [cyclopropyl- (3-methyl-imidazol-4-yl) -
methyl] -N-propyl-amino}-thiazole are separated (37:63).
Yield: 33%

Example 46

5-bromo-4-(2,4-dichloro-phenyl) -2- [N-propyl-N- (1-pyrid-
4-yl-eth-1-yl) -amino] -thiazole

1 g of 4-(2,4-dichloro-phenyl) -2~ [N-propyl-N-(1-
pyrid-4-yl-eth-1-yl) -amino] -thiazole, the compound of
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Example 25, is dissolved in 20 ml of methylene chloride.
0.15 ml of bromine is added. The mixture is stirred
overnight and then evaporated to dryness. The residue
is dissolved in the minimum of isopropanol and
precipitated with ethyl ether. It is filtered and
washed with ethyl ether, then dissolved in a 5% aqueous
potassium carbonate solution. It is extracted with
ethyl acetate, dried over anhydrous magnesium sulphate
and evaporated to dryness, to obtain the desired product
in the form of an oil.

Yield: 80%

The NMR spectrum of the proton of 5-bromo-4-(2,4-
dichloro-phenyl) -2- [N-propyl-N- (1-pyrid-4-yl-eth-1-yl) -
amino] -thiazole is given in Table VII.

Example 47

4-(2,4-dichloro-phenyl)-S-methyl-z-[N-(dicyciopropyl-
methyl)-N-propyl-amino]-thiazole

To 1 g of N-(dicyclopropyl-methyl)-N-propyl-
thiourea (Compound 88) dissolved in 25 ml of anhydrous
ethanol is added 0.54 ml of triethylamine, followed
slowly by 1 g of 2-bromo-1-(2,4-dichloro-phenyl) -propan-
1-one (Compound 15). After two hours' heating to the
reflux temperature of ethanol the mixture is evaporated
to dryness. The residue is taken up in methylene
chloride and washed with water until all the bromine '
ions have been eliminated. The organic phase is dried
over anhydrous sodium sulphate, then evaporated to
dryness. The residue is purified on a silica column
using as eluant a mixture of cyclohexane and ethyl
acetate (20:1 V/V) to obtain the desired product in the
form of an oil.

Yield: 88%
The NMR spectrum of the proton is given in Table VII.

In order to obtain the corresponding sulphate, a
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sufficient quantity of 1 M sulphuric acid in ethanol is
added to this base.
Melting point: 140°C.

Example 48

4-(2,4-dichlorc-phenyl) -5-methyl-2- [N- (cyclopentyl-
cyclopropyl-methyl) -N-propyl-amino] -thiazole

This compound was obtained using the process
described in Example 47 but using N-(cyclopentyl-
cyclopropyl-methyl) -N-propyl-thiourea (Compound 90) as
the thiourea derivative. During purification on a
silica column, a mixture of- cyclohexane and ethyl
acetate (10:1 V/V) is used as eluant.

Yield: 95%
The nuclear magnetic resonance spectrum of the proton is
indicated in Table VII.

W

4-(2,4-dichloro-phenyl) -5-formyl-2- [N-propyl-N- (1-pyrid-
4-yl-eth-1-yl) -amino] -thiazole

-3 ml of dimethylformamide are placed in a 100 ml
flask. This is cooled to -30°C and 0.45 ml of oxalyl
chloride are added dropwise. The mixture is stirred at
0°C for 30 minutes and then the temperature is allowed
to rise. 0.5 g of the compound of Example 25 are then
added. The mixture is stirred for 6 hours. It is
stirred overnight. Water is added and the mixture is
made alkaline with a 1 N sodium hydroxide solution. The
precipitate formed is filtered off to obtain a gum.
This is dissolved in the minimum of ethyl ether and
hexane is added until slight cloudiness appears. The
mixture is allowed to precipitate, then filtered and
washed with hexane to obtain the desired product in the
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form of orange crystals.
Yield: 75%

Melting point: 114°C
The NMR spectrum of the proton of 4-(2,4-dichloro-
phenyl) -5-formyl-2- [N-propyl-N- (1-pyrid-4-yl-eth-1-yl) -
amino] -thiazole is given in Table VII. '

Example 50

4-(2,4-dichloro-phenyl) -5-hydroxymethyl-2- [N-propyl-N-
(1-pyrid-4-yl-eth-1l-yl) -amino] -thiazole

A solution containing 1.1 g of the compound of
Example 49 in 20 ml of anhydrous methanol is cooled over
an ice bath and 0.2 g of sodium borohydride are added in
small batches. The mixture is left to react at ambient
temperature, then the solvent is evaporated off. The
residue is extracted with ethyl acetate. The organic
phase is dried over anhydrous sodium sulphate. It is
évaporated to dryness and the residue is dissolved in
ethyl ether.

This is precipitated with hexane to obtain the
desired product in the form of an orange powder.

Yield: 72%

Melting point 113°C

The NMR spectrum of the proton of this product is shown
in Table VII.

Example 51

4-(2,4-dichloro-phenyl) -5-methyl-2- [N-propyl-2-ene-N-(1-
pyrid-4-yl-eth-1-yl) -amino] -thiazole

2.0 g of 4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (1-
pyrid-4-yl-eth-1-yl) ~amino] -thiazole (prepared from N-
(1-pyrid-4-yl-eth-1-yl) -thicurea and 2-bromo-1-(2,4-
dichloro-phenyl) -propan-1-one (Compound 15), using the
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process described in Example 1) are dissolved in 20 ml
of anhydrous tetrahydrofuran under argon in a 100 ml
three-necked flask.

0.4 g of lithium amide are added and the mixture is
stirred for 1 hour at 50°C. 0.43 g of allyl bromide are
added and the mixture is heated to 60°C for 48 hours.

It is evaporated to dryness, then 10 ml of a 10%
aqueous scodium hydroxide solution are added. The
mixture is extracted with ethyl acetate, the organic
phase is dried over anhydrous sodium sulphate and
evaporated to dryness. The residue is purified using a
mixture of ethyl acetate and hexane f75:25 v/V) as
eluant, to obtain the desired product in the form of an
oil. '

Yield: 20%
The NMR spectrum of the proton is given in Table VII.

To obtain the oxalate of 4-(2,4-dichloro-phenyl)-5-
methyl-2- [N-propyl-2-ene-N- (1-pyrid-4-yl-eth-1-yl) -
amino] -thiazole, 0.4 g of base are dissolved in the
minimum of isopropanol and 0.18 g of oxalic acid which
has previously been dissolved in isopropanol are added.

The resulting mixture is evaporated to dryness and
recrystallised first from a mixture of isopropanol and
ethyl ether (50:50 V/V) and then from isopropanol.
Melting point: 150°C.

Example 52

4- (4-chloro-2-hydroxy-phenyl) -5-methyl~-2- [N-propyl-N- (1~
pyrid-4-yl-eth-1-yl) -amino]} -thiazole

700 mg of 4-(4-chloro-2-methoxy-phenyl) -5-methyl-2-
[N-propyl-N- (1-pyrid-4-yl-eth-1-yl) -aminol] ~thiazole, the
compound of Example 22, dissolved in 30 ml of
concentrated hydrobromic acid, are refluxed for 24
hours. The solution is evaporated to dryness and the
residue is taken up in water saturated with potassium



with an inorganic or organic acid. 4. REPLAC

4- (2, 4-di chl orophenyl ) - 5- et hyl - 2- [ N- (cycl opr opy! - EMENT SHEET
pyrid-4-yl-methyl)-N-propyl am no] thi azol e, a conmpound acco dinq] o] é r a
|, according to claim1, and the addition salts thereof w {h{an n% géﬁyé
or ‘organi c acid.

- 56 -

carbonate. It is extracted with methylene chloride and
the organic solvent is then evaporated. The residue is
purified by chromatography on a silica column using a
mixture of ethyl acetate and methanol (9:1 V/V) as
eluant, to obtain the desired product in the form of an
oil.

Yield: 67%

The NMR spectrum of the proton of the compound of this
Example is shown in Table VII.

Example 53

4- (2-chloro-4-hydroxy-phenyl) -5-methyl-2- [N-propyl-N-(l-
pyrid-4-yl-eth-1-yl) -amino] -thiazole

This compound was obtained starting from the
compound of Example 27 and using the process described
in Example 52.

The NMR spectrum of the proton of 4-(2-chloro-4-
hydroxy-phenyl);S-methyl-2-[N-propyl-N-(1-pyrid-4-yl-
e;h-l-yl)-amino]-thiazole is shown in Table VII.

Examples 54 to 88

The compounds of Examples 54 to 87 were obtained
according to the process described in Example 1, using
appropriate bromoacetone and thiourea derivatives.

Their spectral characteristics are given in Table
VII.

Example 89

S5-bromo-4-(2,4-dichloro-phenyl) -2- [N- (ad-cyclopropyl-
benzyl) -N-propyl-amino] -thiazole

This compound was prepared from 4-(2,4-




REPLACEMENT SHEET - 88 - 5. 4- (2, 4-di chl or ophenyl ) - 5- et hy|| -Rg b | &
cycl opropyl - benzyl ) - N- propyl am no] t hi azol e, a conpound accorjiR?EQRg@V%hEﬁ$@ﬁET
|, according to claiml1l, and the addition salts thereof wth{|anp bn rgani c
or organic acid. 6.  4-(2,4-dichlorophenyl)-5-nethyl-2-[N-df cyc o'gf%ﬂngsa
met hyl ) - N- propyl am no] t hi azol e, a conpound ggcording to

dichlorophenyl) -2- [N- (x-cyclopropyl-benzyl) -N-
propylamino] -thiazole, the compound of Example 82, using
the process described in Example 46.

The NMR spectrum of the proton is shown in Table VII.

Example 90

4-(2,4-dichloro-phenyl) -5~iodo-2~ [N- (a-cyclopropyl-
benzyl) -N-propyl-amino] -thiazole

496 mg of 5-bromo-4-(2,4-dichloro-phenyl) -2- [N- (a-
cyclopropyl-benzyl) -N-propyl-amino] -thiazole, the
compound of Example 89, are dissolved in 20 ml of ethyl
ether and this solution is cooled to -70°C, then 0.8 ml
of a solution of tert.butyl lithium (1.5 N in pentane)
are slowly added thereto. 305 mg of iodine dissolved in
20 ml of tetrahydrofuran are slowly poured in. The
temperature is slowly brought to 0°C and the reaction
mixture is hydrolysed with a saturated agqueous sodium
chloride solution and washed with a thiosulphate
solution. . .

Purification is carried out as described in Example
1 to obtain the desired product.

The NMR spectrum of the proton of 4-(2,4-dichloro-
phenyl) -5-iodo-2- [N- (a-cyclopropyl-benzyl) -N- propyl-
amino] ~-thiazole is shown in Table VII.

Example 91

4-(2-chloro-4-iad6-phény1)-S-methyl-z-[N-(a-cyclopropyl-
benzyl) -N-propyl-amino] -thiazole

This compound was prepared from N-(a-cyclopropyl-
benzYl)-N-propyl-thiourea (Compound 75) and 2-bromo-1-
(2-chloro-4-iodo-phenyl) -propan-1-one (Compound 18)
using the process described in Example 1.

The NMR spectrum of the proton of this compound is shown
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Example 92

4-(2,4-dichloro-phenyl) -5-methyl-2-[N-(2,2-
dicyclopropyl-eth-1-yl) -N-propyl-amino] -thiazole

This compound was obtained from 2-bromo-1-(2,4-
dichloro-phenyl) -propan-1-one (Compound 15) and N-(2,2-
dicyclopropyl-eth-1-yl) -N-propyl-thiourea (Compound 115)
using the method described in Example 1.

Melting point: gum '

NMR_spectrum of the proton (solvent CDCl;):
0.0-0.7 ppm, m, 11H; 0.9 ppm, m, 3H; 1.4-1.9 ppm, m, 2H;
2.10 ppm, 8, 3H; 3.3-3.5 ppm, m, 4H; 7.1-7.4 ppm, m, 3H.

Example 93

4-(2,4-dichlorq-phenyl)-S-methyl-Z-[N-(a-cyclopropyl-
benzyl) -N-propyl-amino] -thiazole - (+) isomer and 4-
(2,4-dichloro-phenyl) ~-5-methyl~2- [N- («-cyclopropyl-
benzyl) -N-propyl-amino] -thiazole - (-) isomer

The two stereoisomers of 4-~(2,4-dichloro-phenyl) -5-
methyl-z-[N-(a-cyclopropyl—benzyl)-N-propyl-amino]-
thiazole (the compound of Example 1) were cbtained using
two methods. '
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METHOD 2
Step A .
a-cyclopropyl -benzylamine

100 g of cycldpropyl-phenyl ketone in 2000 ml of
methanol are stirred at 50°C for 4 days, under argon,
with 500 g of ammonium acetate, dried beforehand, and
50 g of sodium cyanoborohydride in the presence of
molecular sieve 4 A. After cooling, the molecular sieve
is filtered off and then concentrated hydrochloric acid
is added to bring the pH to 2. The solution is
evaporated to dryness in vacuo and the residue is taken
up in water. The aqueous phase is washed with ethyl
ether, then made alkaline by the addition of a
concentrated potassium hydroxide solution to give a pH
greater than 10. The resulting mixture is extracted
twice with methylene chloride, washed with a saturated
sodium chloride solution, dried over anhydrous magnesium
sulphate, then concentrated in vacuo to obtain a-
cyclopropyl-benzylamine, which is used without any
further purification in the following step.

Yield: 76%

Step B

benzylamine - (-) isomer

80.6 g of L-tartaric-(+) acid are added to 275 ml
of absolute ethanol and the mixture is refluxed. Then
79 g of the a-cyclopropyl-benzylamine obtained in the
previous step are added dropwise. After all has been
added, the reaction mixture is slowly cooled to yield
crystals. These crystals are recrystallised five times
from absolute ethanol. The optical purity of the amine
obtained is monitored by gas chromatography using Mosher
reagent. The a-cyclopropyl-benzylamine (+) isomer is
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thus obtained in the form of a tartaric salt with an
optical purity of more than 96%.

Yield: 25%

Melting point: 150°C

[a]2 = +138.6°C (C = 0.56% in methanol)

The a-cyclopropyl-benzylamine-(+) isomer is
obtained from the salt after solubilising in water,
making the solution alkaline, extracting with methylene
chloride, drying over anhydrous magnesium sulphate and
evaporation in vacuo.

[0]% = +159.6°C (C = 0.99% in methanol)

The ethanolic solutions of the previous resolution
are combined and evaporated to dryness. The residue is
taken up in water, made alkaline, extracted with
methylene chloride, dried over anhydrous magnesium
sulphate and evaporated to dryness. The product is
salified with detartaric-(-) acid using the method of
salification and resolution given above. After four
fecrystallisatiqhs from ethanol, the tartaric salt of
the a-cyclopropyl-benzylamine-(-) isomer is obtained in
an optical purity of more than 96%.

Yield: 20%
Melting point: 151°C
(1% = -141.9°C (C = 0.94% in methanol)

The same procedure is used as in preparation XV,
using a-cyclopropyl-benzylamine-(+) isomer as the amine,
to obtain the N-a-cyclopropyl-benzyl-thiourea (+)
isomer. The latter compound is then reacted with 2-
bromo-1- (2,4-dichloro-phenyl) -propan-1-one (Compound 15)
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(2,4-dichloro-phenyl) -5-methyl-2- (N-a-cyclopropyl-
benzyl-amino) -thiazole (-) isomer.

Overall yield: 62%
_[a]us = -72.8°C (C = 0.82% in methanocl)

The 4-(2,4-dichloro-phenyl)-5-methyl-2- [N- (a-
cyclopropyl-benzyl) -amino] ~thiazole (+) isomer was
prepared using the method described above, using a-
cyclopropyl-benzylamino (-) isomer as the starting
amine.

Step D

1.18 g of 4-(2,4-dichloro-phenyl) -5-methyl-2- (N-o-
cyclopropyl-benzyl-amino) -thiazole - (-) isomer - are
dissolved in 35 ml of anhydrous dimethylformamide and at
0°C, 145 mg of sodium hydride are added followed by
370 mg of propyl bromide after the release of gas has
stopped. The mixture is heated to 75°C for 2 hours 30
minutes. It is evaporated to dryness and hydrolysed
with water. The aqueous phase is extracted with ethyl
acetate. The organic phase thus obtained is washed with
water saturated with sodium chloride, dried over
anhydrous magnesium sulphate, then evaporated in vacuo
to obtain a residue which is purified on a silica column
using as eluant a mixture of cyclohexane and ethyl
acetate (20:1 v/V).

The 4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (c-
cyclopropyl-benzyl) -N-propyl-amino] -thiazole (-) isomer
is obtained in the form of a rubbery product.

[]%3s = -461.0°C (C = 0.1% 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) %8s = -452°C (C = 0.62% in methanol)

[¢]?® = -81.9°C (C = 0.62% in methanol)
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- p-toluenesulphonate : melting point: 72°C

The 4-(2,4-dichloro-phenyl) -5-methyl-2-[N- (a-
cyclopropyl-benzyl) -N-propyl-amino] -thiazole (+) isomer
was prepared using the method described above, using 4-
(2,4-dichloro-phenyl) -5-methyl-2- [N- (a~-cyclopropyl- '
benzyl) -amino] -thiazole (+) isomer.

The corresponding hydrochloride was prepared by
reacting 4-(2,4-dichloro-phenyl) -5-methyl-2- [N- (a-

. cyclopropyl-benzyl) -N-propyl -amino] -thiazole (+) isomer
with a solution of hydrochloric acid in methanol.
Melting point: 71°C
(]2 = +439.7°C (C = 0.69% in methanol)

[@]3® = +78.5°C (C = 0.69% in methanol)

METHOD B

Cyclopropyl-phenyl ketone oxime (E,Z) is prepared
using the process described in Org. Synth. Coll. Vol II,
p. 70, AH Blatt, J. Willey and Sons Inc. Edt, N.Y.,
London, Sydney, Copyright 1943.

The mixture thus obtained contains 76% of E isomer
and 24% of 2 isomer. It is recrystallised several times
from methanol or isomerised in an acid medium using the
process described hereinafter.

2 g of cyclopropyl-phenyl ketone oxime (E,Z) are
dissolved in 20 ml of anhydrous ethyl ether and
saturated with gaseous hydrochloric acid. The
precipitate obtained is filtered off, then 50 ml of a
10% aqueous solution of K,CO; are added.

The solid is extracted with methylene chloride.
The organic phase is washed with water, dried over
anhydrous magnesium sulphate and evaporated to dryness
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to obtain the cyclopropyl-phenyl ketone oxime—{tEj)-
Purity: 98%

1.61 g of the oxime thus obtained dissolved in
10 ml of anhydrous.dimethylformamide are added to a
solution containing 276 mg of sodium hydride in 10 ml of
anhydrous dimethylformamide. After one hour's stirring
at ambient temperature, 0.75 ml of methyl iodide are
added. After 4 hours' stirring, the reaction mixture is
poured onto ice. It is extracted with ethyl acetate,
dried, evaporated to dryness and purified on a silica
column using a mixture of cyclohexane and ethyl acetate
(40/1 V/V) as eluant, to obtain the methyl ether of
cyclopropyl-phenyl ketone oxime (E). Then, 8.6 ml of
the borane-tetrahydrofuran 1 M complex followed by
300 mg of the methyl ether of cyclopropyl-phenyl ketone
oxime (E) dissolved in 3 ml of anhydrous tetrahydrofuran
are added to 385 mg of norephedrine (-) isomer dissolved
in 5 ml of anhydrous tetrahydrofuran at -30°C. The
mixture is refluxed for 2 hours 30 minutes and then
10 ml of water and 10 ml of 20% sodium hydroxide are
added at 0°C. The mixture is refluxed for 1 hour 30
minutes. After cooling, the mixture is extracted with
methylene chloride, the organic phase is dried and
evaporated to dryness. The residue is taken up in an
excess of methanol and refluxed for 5 hours, then
evaporated to dryness and purified on a silica column
using as eluant a mixture of methylene chloride and
methanol (96:4 V/V).

In this way, the a-cyclopropyl-benzylamine (+)
isomer is obtained with an optical purity greater than
90%.

Yield: 40%

The a-cyclopropyl-benzylamine (-) isomer is
obtained by the process described above but using the
methyl ether of cyclopropyl-phenyl ketone oxime (E) and
norephedrine (+) isomer as the chiral agent in the
reduction.
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Steps B and C
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The same procedure is then used as described in
method A, steps C and D, to obtain 4-(2,4-dichloro-
phenyl) -5-methyl-2- [N- (a-cyclopropyl-benzyl) -N-propyl -
amino] -thiazole (+) isomer and 4-(2,4-dichloro-phenyl) -
S-methyl-2- [N- (ax-cyclopropyl-benzyl) -N-propyl ~amino] -
thiazole (-) isomer.
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Example 294

Gelatin capsules containing 20 mg of 4-(2,4-
dichloro-phenyl) -2- [N- (dicyclopropyl-methyl) -N-propyl-

amino] -5-methyl-thiazole sulphate.

4-(2,4-dichloro-phenyl) -2~ [N- (dicyclopropyl

methyl) -N-propyl-amino] -5-methyl-thiazole sulphate 20

Maize starch
Lactose
Talc

For a size 3 gelatin capsule

15

25

mg

mg

mg

mg




_—

O g (T v

- 85 -

02 FEB 1998

CLAIMS

1. Compounds of formula I:

e
R2
N N\ N (1)
(CHz),, - C - (CHa) -Rg
N R

R4

wherein
- R, denotes a radical of formula A, or a radical of
formula A;:

X
\

(A A2

Y

/

Z

(wherein X, ¥ and 2, which may be identical or
different, each denote a hydrogen atom, a halogen atom,
a C;.z~alkoxy radical, a C;.s~alkyl radical, a hydroxy
radical, a cyano radical, a nitro radical, a

- trifluoromethyl radical or a C,,-aralkyl radical),
- R; denotes a hydrogen atom, a halogen atom, a cl-s-alkyl
radical, a hydroxy methyl radical or a formyl radical,
- R; denotes a C,_s—-alkyl radical, a C,g-cycloalkyl
radical, a C,¢~alkenyl radical, a C,s-cycloalkylalkyl
radical or a phenyl radical,
- R, denotes a hydrogen atom, a C,.s—-alkyl radical, a
Ci¢—-cycloalkyl radical or a C,.s~cycloalkylalkyl radical
having a straight or branched chain,
- Rs; denotes a C,.s-alkyl radical, a C;g~cycloalkyl
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radical optionally substituted by C,.s-alkyl radicals, a
C.,-s—cycloalkylalkyl radical having a straight or
branched chain, a C..¢(-=alkenyl radical or a radical of
formula B:
|
(Cfﬂz)p
i

L] e
N

(wherein p is equal to 0, 1, 2 or 3),
- R; denotes a phenyl radical, a pyridyl radical, an
imidazolyl radical, a pyrrolyl radical, a thienyl
radical or a furyl radical (optionally substituted by
one or more halogen atonms, b§ C;-s—alkoxy radicals, by
C;-s—alkyl radicals, by hydroxy radicals, by cyano '
radicals, by nitro radicals, by trifluoromethyl
radicals, by methylthioc radicals or by radicals of
formula B), or a C;g-cycloalkyl radical optionally
substituted by C,;.s-alkyl radicals,
-~ m .and n, which may be identical or different, each
denote 0 or 1,
the possible stereoisomers and the addition salts
thereof with an inorganic or organic acid.

2. ‘Compounds of formula I éccording to claim 1,
wherein

- R, denotes a radical of formula A,,

- R, denotes a halogen atom or a C,.s~alkyl radical,

- R; denotes a C,_s-alkyl radical, a C,-a-cycioalkyl
radical or a C,¢—-alkenyl radical, '

- Ry denotes a C,.s—alkyl radical, a C,g—cycloalkyl
radical optionally substituted by C,.s-alkyl radicals, or
a Cyg—-cycloalkylalkyl radical having a straight or
branched chain and

- Ry, R¢, m and n have the same meanings as in formula I
according to claim 1,
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the stereoisomers thereof and the addition salts thereof

with an inorganic or organic acid.

3. Compounds of formula I according to claim 1
corresponding to formula I,:

/ CaHy
Hsc : N
\‘/S\ / \\ . (IA)
1 “CH- Rg :
ci N Rs

\

————

Y\/\

2/

wherein
- Y and Z have the same meanings as in formula I
according to claim 1,
- R; denotes a C,.;-alkyl radical or a C,-cycloalkyl
radical optionally substituted by C,.s-alkyl radicals or
a C,g-cycloalkylalkyl radical having a straight or -
branched chain,
- R; denotes a phenyl radical or a pyridyl radical
(optionally substituted by one or more halogen atoms,
C,;-s—alkoxy radicals or C,_s-alkyl radicals, hydroxy
radicals, cyano radicals, nitro radicals,
trifluoromethyl radicals or methylthio radicals), an
imidazolyl radical optionally substituted by a C,.;~alkyl
radical, or a C;-cycloalkyl radical optionally
substituted by C;.s-alkyl radicals,
the stereoisomers thereof and the addition salts thereof
with an inorganic or organic acid.

4. 4-(2,4-dichlorophenyl)-5-methyl-2-[N-(cyclopropyl-
pyrid-4-yl-methyl)-N-propylamino]}thiazole, a compound
according to formula I, according to claim 1, and the
addition salts thereof with an inorganic or organic

acid.
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5. 4-(2,4-dichlorophenyl)-5-methyl-2- [N- (o=
cyclopropyl-benzyl) -N-propylamino] thiazole, a compound
according to formula I, according to claim 1, and the
addition salts thereof with an inorganic or organic

acid.

6. 4-(2,4-dichlorophenyl) -5-methyl-2- [N-dicyclopropyl -
methyl) -N-propylamino] thiazole, a compound according to
formula I, according to claim 1, and the addition salts
thereof with an inorganic or organic acid.

7. 4-(2,4-dichlorophenyl) -5-methyl-2- [N- (cyclopentyl-
cyclopropyl-methyl) -N-propylamino] thiazole, a compound
according to formula I, according to claim 1, and the
addition salts thereof with an inorganic or organic

acid.

8. 4-(2-chloro-4-methylphenyl) -5-methyl-2- [N-
(dicyclopropyl-methyl) -N-propylamino] thiazole, a
compound according to formula I, according to claim 1,
and the addition salts thereof with an inorganic or

organic acid.

9. Process for preparing compounds of formula I
according to claim 1, characterised in that an alpha-
halogenated carbonyl derivative of formula II:

R'2 Hal

an

R4 o
wherein
R, has the same meaning as in formula I according to
claim 1 and R', denotes a hydrogen atom or a C,.s-alkyl
radical and Hal denotes a halogen atom, is reacted
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either
"with a thiourea of formula III:
s ,R3

\c -N -
/ \ Re .
HoN (CH2),, - ?- (CH2) -Rg ()

| Rs

wherein R;, R;, R;, m and n have the same meanings
as in formula I according to claim 1 and R'¢ has the
meaning given for R; in formula I according to claim 1,
except where R; contains functions with reactive nitrogen
atoms wherein R'; then denotes the radical corresponding
to R; in which a hydrogen of said reactive function has
been replaced by a protecting group which is resistant
to hydrolysis in an alkaline medium,

in order to form a compound of formula I':

Rs

Y \(cuz) -c-(CHz)n -R'g (1"
Rs

wherein
- R;, R;, R, R;, m and n have the same meanings as in

formula I according to claim 1,
-~ R'; has the meaning given for formula II and
- R'; has the meaning given for formula III

or
with a thiourea of formula III,:

N - H
/C-N\ CHa) 24 (CH R’ (1H1)
N ( 2lm ” 2)0 ]
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wherein R, R;, m and n have the same meaning as in

formula I according to claim 1 and R's has the meaning

given in formula III,
to form the compounds of formula IV:

s '/H -
~ N Rg
w \(cwzgn -C-(CHa)-R'g (V)
/ )y | s
Ry

R'g

_ wherein R,, R,, R;, m and n have the same meaning as
in formula I according to claim 1, R', has the meaning
given for formula II and R's; has the meaning given for

formula III,
which are reacted with a halide of formula V:

Hal-R, (V)

wherein Hal denotes a halogen atom and R, has the
same meaning as in formula I according to claim 1,

to form the compound of formula I',

and then
- the compounds of formula I' wherein R', denotes a
hydrogen atom are reacted
* eii:her with a halogen, to form the compounds of
formula I according to claim 1 wherein R, denotes a
halogen atom, which may then, if R, denotes a bromine
atom, be reacted with another halogen to form the
compounds of formula I wherein R, denotes this halogen
atom,
* or with oxalyl chloride to prepare the compounds of
formula I according to claim 1 wherein R, denotes a
formyl radical, which may be subjected to reduction in
order to obtain the compounds of formula I according to
claim 1 wherein R, denotes a hydroxymethyl radical,



B | .
A M REPLACEMENT SHEET

- 9] - 02 FEB 1998

or
- the compounds of formula I' whereifi R's denctes—a—

radical R containing functions with reactive nitrogen
atoms having a protecting group are subjected to acid
hydrolysis, to obtain the compounds of formula I
according to claim 1 wherein R; denotes a radical
containing a primary or secondary amine,

and if necessary, the compounds of formula I
according to claim 1

are subsequently separated into their possible
stereoisomers 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 drug which
can be used in the treatment of diseases requiring
modification of the action of corticotrophin releasing
factor (CRF).

11. Pharmaceutical compdsition containing as active
principle a compound according to any one of claims 1 to.
8 in the form of a base or in the form of a salt with a
pharmaceutically acceptable inorganic or organic acid,

in conjunction or admixture with a pharmaceutically
acceptable non-toxic inert excipient.

12. .Compounds of formula IV:

: JH
R'2 4
. ] N
N _/— ~ R4
! \n \ (CHZ),,, - C': - (CH» )n- R's (tVv)
N és
Ry / '

wherein
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- R;, R, m and n have the same meanings as in formula I
according to claim 1, _

- R'; denotes a hydrogen atom or a C,.s;~alkyl radicai,

- R; denotes a C,.;-alkyl radical, a C,,-cycloalkyl
radical optionally substituted by C,.s-alkyl radicals, a
C,s—cycloalkylalkyl radical having a straight or
branched chain, a C,-alkenyl radical or a radical of
formula B:

]
(CH2)p

(8)

(wherein p is equal to 1, 2 or 3)

and

- R's has the meaning given for R; in formula I according
to claim 1, except where R¢ contains functions with
reactive nitrogen atoms wherein R'¢ then denotes the
radical corresponding to R; in which a hydrogen of said
reactive function has been replaced by a protecting -
group resistant to hydrolysis in an alkaline medium.
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" ABSTRACT

BRANCHED ALKYLAMINO DERIVATIVES OF THIAZOLE,
PROCESSES FOR PREPARING THEM AND
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

ELF SANOFI SA
32-34 Rue Marbeuf
F-75008 PARIS

The invention relates to the derivat;ives of
formula I:

R
RZ\\\//, /// R
4
\(cnz) —c - (CHz) -Rg )
Rs

in which R;. represents a phenyl or naphthyl radical (op~ -
tionally substituted), R, represents a hydrogen or
halogen atom or an alkyl, hydroxymethyl or formyl radi-
cal, R, represents an alkyl, cycloalkyl, alkenyl, cyclo-
alkylalkyl or phenyl radical, R, represents a hydrogen
atom or an alkyl, cycloalkyl or cyclocalkylalkyl rad_.ji__._cal p
R; represents an alkyl, cycloalkyl, cycloalkjrlalkyl or
alkenyl radical or a radical of formula B:

|
(CHa)p

(8)

(p=0, 1, 2 or 3),
= R¢ represents a phenyl, pyridyl, imidazolyl, pyrrolyl,
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e t——rt—n—n

thigﬁ;f~sf—?EE?I"Eﬁﬁucal, optionally supstituted, or a
cycloalkyl radical,

- m and n, which may be identical or different, each
represent 0 or 1,

their possible astereocisomers and their addition salts.

Medicinal products.
Figqure: None



