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·The present invention relates to branched alkyl­

amino derivatives of thiazole, to processes for preparing 

them and to pharmaceutical compositions containing them. 

Several 2-aminothiazole derivatives are already 

5 ·known. Patent Application EP-0,462,264 described 2-amino­

tbiazole 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 

10 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 

15 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. 

20 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 

25 (Patent Application JP-01 75 475). 2-Amino-4-(4-hydroxy­

phenyl)thiazole derivatives which are.useful as synthesis 

intermediates for the preparation of ·2,2-diarylchromeno- _ 

thiazole derivatives are also known (Patent Application 

EP-0,205,069).2-(N-Methyl-N-benzylamino)thiazolederiva-

30 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-

35 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 end~~d with advantageous pharmacological 

5 properties and possess, in particular, stimulant activity 
with respect to central cholinergic transmission. They 
may hence be used as muscarinic receptor agonists and 
find their applications in the treatment of memory 
disorders and senile dementia. 

10 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 
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 ~M -
the binding of 1251-CRF to specific receptors present on 
rat cortex membranes. The compounds of the invention are 
h~nce modulators of the effects of corticotropin­
releasing factor ( CRF) , a neuropeptide which controls the 

25 activity of the hypothalamohypophysioaclrenal axis, and 
find their applications in the treatment of stress­
related ailments, and more generally in the treatment of 
pathologies involving CRP 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 
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(I) 

- R1 represents a radical of formula A1 or a radical of 
5 formula~: 

y 
(-'2) 

(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 radic.al, a cyano radical, a nitro radical, a 
trif luoromethyl radical or an aralkyl radical containing 
7 to 9 carbon atoms), 
- ~ represents a hydroqen atom, a haloqen atom, an alkyl 

15 radical containing 1 to 5 carbon atoms, a hydroxymethyl 
radical or a formyl radical, 
- R3 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 hydroqen 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, 

- R5 represents an alkyl radical containing l to 5 carbon 

5 atoms, a cycloalkyl radical containing 3 to 8 carbon 

atoms and optionally substituted with alkyl radicals 

containing 1 to S carbon atoms, a cycloalkylalkyl radical 

containing 4 to 8 carbon atoms and having a linear or 

branched chain, an alkenyl radical containing 2 to 6 

10 carbon atoms or a radical of the formula B: 

I 

6 (8) 

(in which formula pis equal to O~ 1, 2 or 3), 

- R, represents a phenyl radical, a pyridyl radical, an 

imidazolyl radical, a pyrrolyl radical, a thienyl radical 

15 or a furyl radical (which radicals are optionally substi­

tuted with one or more halogen atoms, with alkoxy 

radicals containing 1 to 5 carbon atoms, with alkyl 

radicals containing 1 to 5 carbon atoms, with-hydroxyl 

radicals, with cyano radicals, with nitro radicals, with 

20 trifluoromethyl radicals, with methylthio radicals or 

with radicals of formula B), or a cycloalkyl radical 

containing 3 to 8 carbon atoms and optionally substituted 

with alkyl radicals containing 1 to S carbon atoms, 

- m and n, which may be identical or different, each 
25 represent 0 or 1, 

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

Preferred compounds of the invention are the 

compounds of the formula I in which: 

30 - R1 represents a radical of formula Ai, 
- Ri represents a halogen atom or an alkyl radical 
containing 1 to 5 carbon atoms, 
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- R3 represents an alkyl radical containing 1 to S carbon 

atoms, a cycloalkyl radical containing 3 to 8 carbon 

atoms or an alkenyl radical containing 2 to 6 carbon 

atoms, 

5 - Rs represents an alkyl radical containing 1 to 5 carbon 

atoms, a cycloalkyl radical conta_i_ning 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 

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

formula I, 

their stereoisomers 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&: 

in which: 

- Y and Z 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 

2s· linear or branched chain, 

- Rs 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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carbon atoms, with alkyl radicals containing 1 to 5 

carbon atoms, hydroxyl radicals, cyano radicals, nitro 

radicals, trifluoromethyl radicals or with methylthio 

radicals), an imidazolyl radical optionally substituted 

5 with an alkyl radical containing 1 to S 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 

10 inorganic or organic acid. 

The -C3B7 radical of the formula IA represents an 

n-propyl radical. --

The term alkyl radical or alkenyl radical is 

understood to mean linear or branched radicals. 

15 The following compounds may be mentioned among 

the preferred compounds of the invention: 

4-(4-chloro-2-methoxyphenyl)-S-methyl-2-{N-propyl­

N-[1-(4-pyridyl)ethyl]amino}thiazole, 

4-(4-chloro-2-methylphenyl)-5-methyl-2{N-propyl-

20 N-(1-(4-pyridyl)ethyl]amino}thiazole, 

4-(2-chloro-4-methylphenyl)-S-methyl-2-{N-propyl­

N-[l-(4-pyridyl)ethyl]amino}thiazole, 

4-(2-chloro-4-methoxyphenyl)-5-methyl-2-{N-propyl­

N-[l-(4-pyridyl)ethyl]amino}thiazole, 

25 5-bromo-4-(2,4-dichlorophenyl)-2-{N-propyl-

N-[l-(4-pyridyl)ethyl]amino}thiazole, 

4-(2,4-dichlorophenyl)-5-methyl-2-{N-(2-propenyl)­

N-[l-(4-pyridyl)ethyl]amino}thiazole, 

4-(2,4-dichlorophenyl)-S-methyl-2-[N-(m-methylbenzyl)-

30 N-propylamino]thiazole, 

4-(2,4-dichlorophenyl)-S-methyl-2-{N-(cyclo­

propyl(4-pyridyl)methyl]-N-propylamino}thiazole, 

4-(2,4-dichlorophenyl)-5-methyl-2-{N-propyl­

N-[l-(4-pyrid~l)ethyl]amino}thiazole, 

35 4-(2,4-dichloropbenyl)-S-metbyl-2-{N-[l-(2-metbyl-

4-pyridyl)ethyl]-N-propylamino}tbiazole, 

4-(2,4-dichloropbenyl)-5-metbyl-2-{N-[l-(4-

imidazolyl)ethyl)-~-propylamino}tbiazole, 

4-(2,4-dichloropbenyl)-5-metbyl-2-{N-propyl-
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N-(1-(4-pyridyl)propyl]amino}thiazole, 

4-(2,4-dichlorophenyl)-S-methyl-2-{N-[2-methyl­

l-(4-pyridyl)propyl]-N-propylamino}thiazole, 
~-(2,4-dichlorophenyl)-S-methyl-2-[N-(u-cyclopropyl-

S benzyl)-N-propylamino]thiazole, 
4-(2,4-dichlorophenyl)-5-methyl-2-[N-(u-cyclopropyl-
4-methoxybenzyl)-N-propylamino]thiazole, 
4-(2,4-dichloropbenyl)-S-methyl-2-{N-[cyclo­
propyl(2-thienyl)methyl]-N-propylamino}thiazole, 

10 4 - ( 2 , 4 - d i c b l o r o p b e n y l ) - S - m e t b y 1 - 2 -
[N-(dicyclopropylmetbyl)-N-propylamino]tbiazole, 
4-(2,4-dichloropbenyl)-S-metbyl-2-[N-(u-cyclopentyl­
benzyl)-N-propylamino]thiazole, 
4-(2,4-dicbloropbenyl)-5-metbyl-2-{N-[cyclo-

15 pentyl(4-pyridyl)methyl]-N-propylamino}thiazole, 
4-(2,4-dicbloropbenyl)-5-metbyl-2-[N-(u-cyclopropyl-
4-fluorobenzyl)-N-propylamino]thiazole, 
4-(2,4-dichlorophenyl)-S-methyl-2-{N-[(3-chloro-
4-pyridyl)(cyclopropyl)methyl]-N-propylamino}thiazole, 

20 4-(2,4-dichlorophenyl)-5-methyl-2-{N-propyl-
N-(u-(4-pyridyl)benzyl]amino}thiazole, 
4-(2,4-dichlorophenyl)-5-metbyl-2-{N-[cyclopropyl(4-.imi-
dazolyl)methyl]-N-propylamino}thiazole, 
4-(2,4-dichloropbenyl)-S-methyl-2-{N-[u-cyclopropyl-

25 3-(trifluoromethyl)benzyl]-N-propylamino}thiazole, 
4-(2,4-dichlorophenyl)-S-methyl-2-{N-:[cyclopentyl(cyclo­
propyl)methyl]-N-propylamino}thiazole, 
4-(2,4-dichlorophenyl)-S-methyl-2-{N-[cyclo­
propyl(l-methyl-4-imidazolyl)methyl]-N-propyl-

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

35 propyl(2-pyridyl)metbyl]-N-propylamino}tbiazole, 
4-(2-chloro-4-methylphenyl)-S-methyl-2-[N-(dicyclopropyl­
methyl)-N-propylamino]thiazole, 
4-(2,4-dichlorophenyl)-5-methyl-2-{N-[cyclo­
propyl(l-pyridyl)metbyl]-N-propylamino}tbiazole, 
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4-(2-chloro-4-methoxyphenyl)-S-methyl-2-[N-(dicyclo­
propylmethyl)-N-propylamino]thiazole, 
4-(2,4-dichlorophenyl)-S-methyl-2-[N-(a-cyclobutyl­
benzyl)-N-propylamino]thiazole, 

5 4-(2,4-dichlorophenyl)-S-methyl-2-[N-(2,2-dicyclopropyl-
ethyl)-N-propylamino]thiazole. 

All these compounds can be either in free base 
form Cit" i.n salif ied f or.n. 

The r.ubject of the p=r:sent !.n,·ent.ion is also a 
10 process f~r p=eparinq the ccmpounds o~ farnula I, 

characterised in that an alpha-halo, and preferably an 
alpha-bromo, carbonyl derivative of formula II: 

R12x.Hal 
~ (II) 

R1 0 

in which 
15 R1 has the same meaning as for the formula I, R' 2 repre­

sents a hydrogen atom or an alkyl radical containing 1 to 
5 carbon atoms and Bal represents a halogen atom, is 
reacted 

20 

either 
with a thiourea of formula III: 

(Ill) 

in which ~, it., R5 , m and n have the same meaning as for 
the formula I, and R ' 1 has the same meaning as Rs except 
in the case where R1 contains functions with reactive 

25 nitrogen atoms, where R' • then denotes the radical 
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corresponding to R6 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': 

/R3 

R' / 
2y,..S, ......-N R 

Y "- rCH ) '
4 

'"'H ' R' R1)-~ . 2 m-:~,~ 2,,- 6 
(I') 

in which 

- R .. , R31 R" F5 , m and n have the sarr.e meaning a.s for the 

formula I, 
- :R' 2 has the meaning gi°ven for the form1:1la II, and 

10 - R' 0 has the meaning giver. for the for:nula III, 
or 

with a thiourea cf formula IIIA: 

. (UI~) 

in which R,, R5 , m and n have the same meaning as for the 
15 formula I, and R', bas the meaning given for the formula 

Ill:, 

to form the compounds of formula IV: 
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5 

in which R1 , R,, R5 , m and n have the same meaning as for 
formula I, R' 2 has the meaning given for the formula II 

and R' 6 has the meaning given for the formula III, 
which is reacted with a halide of formula V: 

Bal-R3 (V) 

in which Bal represents a halogen atom and R3 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' 2 represents a 
hydrogen atom are subjected 
• either to the'action of a halogen, to form the com­

pounds of the formula I in which R2 represents a 
halogen atom, which can then, when R2 represents a 

15 bromine atom, be subjected to the action of another 
halogen to form the compounds of formula I in which 
~ represents this halogen atom, 

• or to the action of oxalyl chloride, to prepare the 
compounds of the formula I in _which R2 represents a 

20 formyl radical, ~hich can then be subjected to a 
reduction to obtain the compounds of formula I in 
which R2 represents a hydroxymethyl radical, 

or 
- the compounds of formula I' in which R' 6 represents a 

25 radical R6 containinq functions with reactive nitrogen 
atoms havinq a protective group are subjected to an 
acid hydrolysis, to obtain the compounds of formula I 
in which R6 represents a radical containing a primary 
or secondary amine, 

30 ~nd, wb~r~gpropriate, 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 compound.a 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 correspondinq unhalogenated ketones of formula 
R1-CO-CB2-R' 2 , 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), ,21, 

PP• 3451-3461). 
The ketones of formula R1-CO-CB2-R'2 are, in 

10 general, known and commercially available products. These 
compounds may be prepared by the Friedel-Crafts reaction 
between a compound--of formula R1B and an acyl halide of 
formula R' 2CB2COBal, preferably an acyl chloride of 

15 
formula R' 2CB2COC1, in the presence of a Lewis acid. 

The compounds of formula II in which R1 repre­
sents a radical of formula Ai substituted at positions 2 

and 4 with a halogen atom, and R' 2 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-bromoprop~onyl bromide 
in the presence of aluminium chloride. 

The compounds of formula II and IIIA are obtained 
from the compounds of formula VI: 

,:; ,, R'3 ' / C-N 

/ " R4 w- c - NH (CH2' - c-(cH2>.- R'a (VI) 
'm I n 

0 Rs 

25 in which R' J ·has the same meaning as the formula I or 
represc~ts ~ hydr:ige:-i atom, R ', has the meaning given for 
tte f.ormula III an~ W rapresents a phenyl radical or a 
tert-but:rl radical, 

either '::Jy an acid treatment preferably using 
30 hydroch.'.i.oric acid, 

c1: Ly a basic trea.tment preferably using· sodium 
hydrcxide. 

1iif iITTIHf 
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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 Rs 

is a cycloalkyl group, for example a cyclopropyl, and 

5 when R, is an imidazolyl radical substituted on the 

nit~ogen with a protective group that withstands 

hydrolysis in an .alkaline medium. 

Wher. W represents a tert-butyl radical, the 

thiourea derivat!ves cf formulae III and III• are 

10 obtained from the coinpo:inds of formula VI by the action 

of a strong acid, for example concentrated hydrochloric 

acid, at a temperature of between 1o•c and ioo•c. 
The compounds of formula VI are obtained by 

reacting benzoyl isothiocyanate or pivaloyl isothio-

15 cyanate with the amines of formula VII: 

/ 
R'3 

HN 

"" ~4 ' {CH2)m- c - ~CH2>n- R 8 (VII) 
I 

Rs 

in whic~1, 
R., R5 , m and I.L have the same meaning as for the fo.rmula 

I, R 'l has thi:: meaning given for the formula VI and R', 

20 ha.s the med.ning ~~ven .Eor thd formula III. 

25 

30 

The ar.iines of formula VII, where secondary amines 

are concerned, may be prepared by standard methods. 

According to a fir~t method, alkylation of the 
... o d" ' ' ,.1 ... I - rre3p~a ing pr~mary am~ne ~~ .: 

f\4 
I 

H2N-(CH2J. -C-(CH2Jn- R'e m, 
Rs 

is performed with an al~yl halide Bal-R3 of formula V, 

pr~ferab~y in the h~atc=d state, in the presence of an 

al....:ali me cal Seil i:. 111 a. i-olai: organic sol vent, for example 

dimathylfar"14Illide. . 
According to another method of alkylation, the 
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amines of formula VIIA 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-

s ably triethylamine. The amide derived from this reaction 
is then reduced with hydrides (AlLia. or the like) in 
organic solvents of the ether type. 

The two methods mentioned above are used pref er­
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 R3NH2 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 R3NB2 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 

Step B 

R'3- N===CH-R'a R5- u Com_pounds of f.:>rmula 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 0£ the 
imine wlth an alkyllithium derivative in Step B is 
carried out in ethyl ether or tetrahydrofuran at a 
temperature of 0°C and 1S 0 c. 
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As already mentioned above, when the substituent 

R& possesses reactive functions, these functions must be 

protected in a conventional manner. For example, when ~ 

represents an imidazolyl radical, its reactive (NB) 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 Rt 

represents an imidazolyl group are reacted with, for 

example, an alkyl- halide or an aralk.yl halide. The 

reaction is performed in the presence of an alkali metal 

15 
salt in a polar organic 

dimethylformamide, preferably 

N-alkyl- or N-aralkylimidazolyl 

obtained. 

solvent, for example 

in the heated state. 

derivatives are thereby 

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 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 

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 sol vent. 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 

organi~ base, for example triethylamine. 

For the preparation of the thiazole derivatives 

of formula I substituted at position 5 with a halogen 

aLom, f4om the compounds of formula I unsubstituted at 

35 position 5, the reaction is performed at room temperature 

usinq an alkyl halide as a solvent and preferably in the 

presence of a proton acceptor. 

The compounds of formula I substituted at 

position 5 with a halogen atom may be prepared from their 
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analogues, compounds of formula I substituted at position 

5 with a bromine atom. The latter compounds are subjected 

to the action of a halogenating agent after a 

halogen/metal exchange. 

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 

perf armed in an alcoholic sol vent at a temperature of 

approximately 0°C-35°C. 

The compounds of formula I in which R1 represents 

a radical of formula A1 or A2 substituted with at least 

20 one hydroxyl radical ~re obtained from the compounds of 

formula I in which R1 represents a radical of formula Ai 

or of formula A2 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 obtain pure isomers, are also subjects 

of the invention. 

Among pharmaceutic~lly acceptable acids for the 

i:-reparation of addition salts with the compounds of 

35 fonnt'..la I, there may be mentionec! hydrochloric, phos­

phoric, fumaric, citri::, oxalic, sulphuric, ascorbic, 

tartaric, ma:_eic, mar1delic, metbanesulphonic, lacto­

bionic, gluconic, glucaric, hydroxyethylmethanesulphonic, 

succinylsulphonic, and the like, acids. 
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The compounds of the present invention possess 
highly advantageous pharmacological properties. The 
compounds of the invention displace, in particular at 
concentrations of less than 10 µM (0.01-10 tiM), the 

5 binding of 125!-CRF to specific receptors present on rat 
cortex membranes, according to the method described by De 
Souza B. B. (J. Neurosci (1987), 7 ·{l), 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 125I-CRF binding. 

In effect, the 2-(H-methyl-H-( 3-pyridyl-
methyl) amino ]-4- ( 2, 4, 6-trimethylphenyl) thiazole, a 

15 compound described in Example 112 of Patent Application 
BP-0,283,390, produces a displacement of only approxi­
mately 8 % at a concentration of l0-5M. 

Corticotropin-releasing factor (CRF) is a neuro­
peptide which controls the activity of the hypothalamo-

20 hypophysioadrenal axis. This factor is responsible for 
stress-related endocrine and behavioural responses. 

rn 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), !!, p. 259; M.R. Brown, L.A. Fisher, Fed. 
Proc. (1985), !i, p. 243). More especially, CRF induces 
the secretion of corticotropin (ACTH), P-endorphin and 
other peptides derived from pro-opiomelanocortin (A. Tazi 
et al., Regul. Peptides (1987) ll, P• 37; M.R. Brown 

30 et al., Regul. Peptides (1986) !§., 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 substanc.es. 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 



------------·-----

- 18 -

nervosa or the like. 

THIS SHEET HAS BEEN 
REPLACED 

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, dragees, bard 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. 

25 

The examples which follow, given without implied 

limitation, illustrate the invention. 

The melting points were measured according to the 

Micro-Kofler technique. 
·The proton nuclear magnetic resonance ( 18 mm) 

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. 

35 

PREPARATIONS 

PBBPABATION OP THE COMPOUNDS OP THE PORMQLA II 

PREPABATIOlf I 

2-bromo-1-<2.4,6-trim•tbylphenyl>-1-ethanone 

(Compound 1) 
Dissolve 0. 3 mol of 1-( 2, 4, 6-trimetbylphenyl )-
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1-ethanone in 200 ml of glacial 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 compouncis (Compounds 2 to 13) 
The following compounds were obtained according 

15 to the method described for the prep~ration of 2-bromo-

20 

25 

30 

35 

1- ( 2, 4, 6-trimethylphenyl) -l-ethanone, using the appro­
priate ketones 
Compound 2 • • 

Compound 3 • • 

Compound 4 • • 

Compound s • • 

Compound 6 • • 

Compound 7 • • 

Compound 8 • • 
Compound 9 • • 
Compound 10: 

Compound ll: 

Compound 12: 

Compound 13: 

as starting materials. 
2-bromo-1-(2-naphthyl)-l-propanone 

2-bromo-1-(2,4-dimetbylphenyl)-

1-propanone 
2-bromo-1-(4-chloro-2-methylphenyl)~ 

1-propanone 

2-bromo-1-(2-cbloro-4-metbylpbenyl)­
l-propanone 
2-bromo-1-(2-chloro-4-methoxyphenyl)­
l-propanone 
2-bromo-1-(2,4-dimethoxyphenyl)-
1-propanone 
2-bromo-1-(4-chlorophenyl)-l-propanone 

2-bromo-1-(1-naphthyl)-1-propanone 
2-bromo-1-(2,4-dichlorophenyl)-1-ethanone 

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

2-bromo-1-(4-chloro-2-methoxyphenyl)-
1-propanone 
2-bromo-1-(4-methylphenyl)-1-propanone 
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2-bromo-1-(2.4,6-trimethoxyphenyll-l-propanone 

(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 q of 

1-(2,4,6-trimethoxyphenyl)-1-propanone,· dissolved in 

150 ml 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 chromatoqraphy on a silica column, using a 

mixture of cyclohexane and ethyl acetate ( 6 : 4 V/V) as 
eluent. 
Oil. 

20 Yield : 60 % 

PREPABATION III 
2-bromo-1-(2.4-dichlorophegyl>-1-propAQong 

(Compound l5) 

Add 17. 4 g of tert-butylammonium tribromide at 

25 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. 

30 

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

Take up with water, extract with ethyl acetate, 

dry the organic phase with sodium sulphate. 
Evaporate under vacuum, then purify on a silica 

column, using a mixture of cyclohexane and ethyl acetate 

(20 : 1 V/V) as eluent. 
35 Oil. 

Yield: 78 t 
2-Bromo-1-(2-chloro-4-methoxypbenyl)-l-propanone 

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

2-bromo-1-(2,4-dibromophenyll-l-propanone 

(Compound 16) 

Add 15 g of aluminium chloride cautiously at 0°C 

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)-1-propanone 

(Compound 15), as well as 2-bromo-1-(3,S-dichlorophenyl)­

l-propanone (Compound 17). 

20 In the same manner, 2-bromo-1-(2-chloro-4-iodo-

phenyl)-l-propanone (Compound lB) was prepared using 

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

starting material. 

PREPABATION OF THE COMfOUNDS OF FORMULA VII 

25 PRIPARATION V 

N-<q-cyclopropylben;yllgropylamine (Compound 19) 

To 10 g of cyclopropyl phenyl ketone i~ 60 ml of 

anhydrous toluene, add 4 1 molecular sieve and 100 DlCJ of 

para-toluenesulphonic acid, then 6 g of ~ropylamine. 

30 Imine formation is monitored by gas 

chromatoqraphic 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 q of sodium borohydride 

in small portions. After overniqht stirrinq at room 

temperature, evaporate to dryness under vacuum, take up 
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in water, hydrolyse with N hydrochloric acid to take the 

pH to 2 and wash with ethyl acetate. Take to pH 9 by 

adding 2 N sodium hydroxide and then extract several 

times with methylene chloride. 
5 The organic phase, after drying and evaporation, 

gives an oil which may be used dire~tly. 

Yield: 60 % 

Proton nuclear magnetic resonance spectrum (sol vent 

CDC13 ): 

10 0.15-1.7 ppm, m, llB; 2.4 ppm, t+d, 28; 2.80 ppm, d, lB; 

7.3-7.4 ppm, m, sg~ 

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

ing to the process described above. 
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5 20 -C:3B7 

A -6 ~N 

30 

·. 21 -C:387 
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31 

22 -C:3B7 -c:B3 oa 32 

23 -C:3B7 -C:B3 33 

6CH3 

2• -C:3B7 -C:B3 (JCHs 
~N 

3• 

Ra 
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-C:3B7 

-C:387 
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A --9 
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L> A 

5 29 -C3B7 
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3' -C3B7 
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TABLE I (continuation ll -------1 
Campound R3 R5 R5 

40 ·CB3 

(II L ~N 

41 •C3B7 

<> 6 
5 42 -C:3B7 

0 A 
Br 

43 -C:3B7 

¢ I 

6 
Cl 

" -C:3B7 -C:S3 

A 
45 ·C3B7 

6 6 

46 -C31l7 I 
CH2 

L 6 
10 47 -C:3.., -C:B3 

6a 
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PREPARATION VI 
N-rcyclopropyll4-pyridyllmethyllpropylamine 

(Compound 20) 

N-[Cyclopropyl(4-pyridyl)methyl]propylamine may 

5 also be prepared in the following manner: 

Step A 

Dissolve 1.07 q of 4-pyridinecarbaldehyde in 

10 ml of absolute ethanol and add 0.8 q of n-propylamine 

slowly. 
10 After 30 minutes of stirring, evaporate to 

15 

20 

dryness to obtain 1.48 q of oil. 

Yield: 99 ' 
Step B 

Dissolve the imine obtained in the preceding step 

in 10 ml of anhydrous isopropyl ether. 

Add this solution with stirring at 0°C to 30 ml 

of a solution of cyclopropyllithium (20 mmol) in 

isopropyl ether. After two hours of stirrinq at room 

temperature, cool to 0°C and add dropwise 3 ml of 

methanol, then 10 ml.of 30 t aqueous ammonium chloride 

solution. 
Extract the ether phase with N hydrochloric acid. 

Neutralise the acidic aqueous phase with sodium 

bicarbonate and then extract with ethyl acetate. 

25 Dry over anhydrous sodium sulphate and evaporate 

to dryness to obtain a colourless oil;..• 

Yield: 80 % 

Proton nuclear magnetic resonance spectrum (solvent 

CDC13 ): 

30 0.28-1.76 ppm, m, 88; o.ee ppm, t, 38; 1.48 ppm, m, 2&; 

2.31-2.49 ppm, m, 28; 2.78 ppm, tl, 18; 7.35 ppm, slsl, 2B; 

8.54 ppm, dd, 28. 

Qther compouncis (Com.pounds 48 to 60) 

The amines shown in 1'able II are obtained accord-

35 ing to the precess described above. 



Com- R3 Rs 
poaad 

5 ... -C:387 I 

6 

" -C:3B7 

A 
C2H1 

' 

50 -C:3B7 

A 

51 -C:3B7 

A 

- 27 -

TABLE II 

R6 Com-

poulJd 

-o- 54 

OCHs 

~I y 

55 

Cl 

5' 

01 
"' N 

OQO 
){ 

57 

-~ 
LN> 

R3 

-C:3B7 

-C:3B7 

-C:3B7 

0 

' 

' THIS SHEET HAS BEEN 
REPLACED 

Rs a. 

6 QQ 
Cl 

I 

A Q. ... 
OCH3 

6 ... . A. -

A 6 



- 28 -

Com- il3 R.5 R.5 
,pouad 

52 -C3B7 

() 6 ~N 

53 -C3B7 

A 6 
. . 

cam- R.3 
pour.d 

58 -C3B7 

St -C3B7 

60 -C3B7 

THIS SHEET HAS BEEN 
REPLACED 

Rs a. 

6. 
~. y 

ICH3 

A 0 
I 

~N 6 v1 



5 

- 29 -

THIS SHEET HAS BEEN 
REPLACED 

PREPARATION VII 

N-Ccyclopropylmethyll-1-(4-pyridyllethylamine 

(Compound 61) 

Step A 
Dissolve 3.2 ml of cyclopropane carboxylic acid 

in 20 ml of anhydrous methylene chloride under argon in 
a 250-ml three-necked flask. Cool in an ice bath and add 
8.4 g of dicyclohexylcarbodiimide dissolved in 20 ml of 
anhydrous methylene chloride. Stir for 30 minutes and add 

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 ( l : 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. 

Beat to reflux and add 63 ml of a borane-dimethyl sul­
phide complex in solution (2 N) in tetrahydrofuran. Beat 
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 r~son&nce spectrum (solvent 
30 CDC13 ): 

35 

0.02-0.07 ppm, m, 2H7 0.37-0.50 ppm 1 m, 2H; 
0.87-0.94 p~~, IDr lBJ 1.33 ppm, g, 38; 2.29 ppm, ~d, 2H; 
3.77 ppm, g, lBJ 7.22-7.25 ppm, dd, 28; 8.53 ppm, g, 28. 

PREPARATION VIII 

----

iiii~f 
N-propyl-«-met~ylben2ylamine (Compound 62) 

Introduce 23 ml of propylamine into 200 ml of 
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dimethylformamide, add 32 g of caesium carbonate and 
9.25 q 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 
S sodium sulphate and evaporate to dryness to obtain the 

expected product. 
Yield: 95 % 

Proton nuclear magnetic resonance spectrum (solvent 
CDC13 ): 

10 0.86 ppm, ~, 387 1.34 ppm, d, 387 1.17-1.64 ppm, m, 2H7 

15 

2.19-2.54 ppm, ·-m, 2BJ 3.75 ppm, g,, lBJ 

7.19-7.29 ppm, m, se. 

PRIPABATION IX 

Step A 

N-Ccyclopropylf 3-pyridyl>metbyllpropylamine 

(Compound 63) 

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 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 % 

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 CJ of 
manganese dioxide. After 4 hours of stirring under 

30 reflux, filter the reaction medium while hot through 
Celite. ~he 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 : l" V/V) as eluent, to obtain 

35 cyclopropyl 3-pyridyl ketone. 

Yield: 80 ' 
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Proton nuclear magnetic resonance spectrum (solvent 

CDC1 3 ): 

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

5 Step C 

10 

Proceed •s described in Preparation V, using the 
ketone obtained in the preceding step, to obtain 
N-(cyclopropyl(3-pyridyl)methyl]propylamine. 

PREPABA'l'ION X 

N-Ccycloprrmyl<2-methyl-4-pyridyllmethyllpropyl- . 
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-
15 2-methylpyridine in 100 ml of anhydrous tetrahydrofuran. 

After 4 hours of stirring, add methanol and aDm10nium 
sulphate solution (~.3 g in 20 ml of water). After 
extraction with ethyl ether, wash the organic phase with 
water, dry and evaporate under vacuum. 'l'he residue is 

20 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 % 

25 Proton nuclear magnetic resonance spectrum (solvent 
CDC13 ): 

30 

0.94-1.38 ppm, m, 4B;, 2.62 ppm, .!.r 38; 2.52-2.65 ppm, !Dr 

lH; 7.57 ppm, m, 2B; 8.65 ppm, d, lB. 

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. ________ .-------



·. 

- 32 -
THIS SHEET HAS BEEN 

REPLACED 

PREPARATION XI 

N-<1.2-dicyclopropylethyllpropylamine 

(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 

10 

15 

20 

methanol. Cool to o•c and add 1.0 g of sodium borohydride 
in small amounts. After overniqht stirring at room 
temperature, add 10 ml of water and evaporate under 
vacuum. 'l'ake up in water and extract with methylene 
chloride. Extract with 2 R 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 % 

Prgton . nuclea~ mgnetig rs:sonance ses:ctr:ym 
CDC13 ): 

0.0-0.9 ppm, m, 138; 1.2-1.75 ppm, 
2.3-2.7 ppm, m, 28. 

Other compounds (Compounds 66 to 70) 

(solvent 

m, SB; 

The amines shown in Table ·:.III are obtained 
2 5 according to the process described in Preparation XI. 

Compound 7 0 was prepared from cyclopropylmethyl phenyl 
ketone. The latter compound was prepared from cyclo­
propylacetoni trile and phenylmagnesium bromide. 

-------:.. ____ _ 



~~~~---------~~~ 
. . . .. --====-=-~--- .. ·-

THIS SHEET HAS BEEN 
- 3 3 - REPLACED 

TABLE III 

CGllpHllld R3 Rs 26 

" -C3B7 

--A LCH3 

5 17 -C:3B7 
I 

<> <> 
-

'8 -C:387 LCH3 .LcH3 

" 6 A A 
70 -C:3B7 I 

6 E 

---------
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N-C2.2-dicyclopropylethyllpropylamine 

(Compound 71) 

This compound was prepared from 2, 2-dicyclo-
5 propylacetaldehyde accordinq to the process described in 

Preparation v. 

PREPARATION XIII 
N-<l-phenyl-4-pentenyllpropylamine (Compound 12) 

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 Min pentane). 

Leave stirrinq for 30 minutes. 
15 Step B 

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

Add 730 mq 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 qradually 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 resouance spectrum (solvent 
CDC13 ): 

0.77-0.92 ppm, 1.27-1.93 ppm, 6Bi 
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2.23-2.45 ppm, m, 2H; 3.57 ppm, ~' lH; 4.87-5.03 ppm, m, 
2H; 5.60-5.82 ppm, m, lH; 7.25-7.41 ppm, m, SH. 

PBEPARATION XIV 
N-<q-tert-butylbenzyllpropylnmine (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 ~~e 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, 

20 dried over anhydrous sodium sulphate and evaporated to 
dryness to obtain an oil. 

25 

30 

Yield: 88 % 

Proton nuclear 
CDC13 ): 

0.84-1.0 ppm, 
2.29-2.46 ppm, 

magnetic resonance spectrum · (solvent 

m, 12&; 

28; 

1.36-1.55 ppm, 
3.30 ppm, .!.1 

28; 

18; 

7.19-7.35 ppm, m, SB. 

PBEPARATION OF TSE COMPOUNDS OF FORMULA III 

PBEPABATION XV 

Step A 

N-Ccyclopropyl<4-pyridyllmethyll-N-propylthiourea 
(Compound 74) 

!':b!D!Oil:N:[2Y212PEO&J'!(!-eY£i9Y!)!!&~hill-!-2rg1Jil_ 

35 thiourea 
- - - - Dissolve 0.88 g of ammonium thiocyanate in 6 ml 
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of anhydrous acetone. Cool to 0 °C and add 1.1 ml of 

benzoyl chloride in 1 ml of acetone slowly. Bring to 
reflux for 10 minutes and then add 2 g of N-(cyclo­

propyl( 4-pyridyl)methyl]propylamine (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 ao•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: Oil 

Proton nuclear magnetic resonance spectrum (solvent 
CDC13 ): 

0.85 ppm, t, 38; o.54-1.25 ppm, m, SB; 1.78 ppm, m, 2B; 
2.84-3.35 ppm, m, 2B; 6.03 ppm, g, 18; 6.19 ppm, a, 28; 

30 7.42 ppm, d, 2B; 8.58 ppm, gg, 28. 

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 
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using commercially available amines. 

(ltl) 

s 
c- R3 R5 .r .. , 

poulld 

c- ., 
poulld 

75 -C:3B7 

6 6 
" -C:3B7 

71 -C:3B7 

A 6. .. 
85 -C:3B7 

77 -C:3B7 86 -C3B7 

L 6 
I 

OCH3 

78 -C:3B7 87 -C:3B7 

L ¢ 

10 79 -C:3B7 

A C· 
88 -C:3S., 
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Com- R3 Rs a·, cam- R3 R5 R•5 

pound pound 

80 •C3B7 

6 () 
89 -C3B7 

6 0 ~ ..... 

. · 
81 ·C3B7 

A 6 
10 -C:3R7 

A 6 
• 
F 

a2 -C3R7 a~ A -
'N 

91 •C3B7 •CR3 6 
83 -C:3R, oocM1 

A 
t2 • -c:a, 

0 ~ ...... 

OCH1 
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TABLE IVa (continuation 1) 

CCIII- R3 R5 R'& Com- R3 

!X'Und IXIUad 

93 -C3B7 

I ~I 6 "'N 
100 -C:3.., 

5 94 -C387 

6 A 
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101 -C:3B7 

. 
H -C3B7 

A ¢t 
102 -C3H7 

g 

96 --:387 
A I 

L v 
10.l -C3B7 

I 

" 

"' -C:3P. 7 

6 ~"3 
OCH3 

104 -C3R; 

98 -C3B7 

6 ·~- ' 

105 -C:387 

Cr 

H -C:3a., 

A 6.., 
10 106 -C:3a., 

-· 

11riili~1r 
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TABLE IVa (continuation 2) 
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R.5 R.•' 

A ¢ 
SCH3 

- A ¢1 I 
I 

TABLE IVb 

S R3 ' / C-N 

H2N/ "CH2 -CH -R's 
I 

Rs 

Rs .. , 
l A 6 
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]?REPARATION XVI 

n-jl-13-chloru-4-pyridyllethyll-N-propylthiourea 

(Compound 116) 

Step A 
N'-benzoyl-N-Cl-<3-cbloro-4-pyridyl>ethyll-B-propyl­

thiourea 
Prepare this compound according to the process 

15 described in Step A of Preparation XV, from 1.14 g of 
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ammonium thiocyanate, 1. 7 4 ml of benzoyl chloride and 

2.7 g of N-(1-(3-chloro-4-pyridyl)ethyl]propylamine 

(Compound 22). 

Step B 

5 Add 6 ml of 32 t hydrochloric acid to l.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 

10 and extract with methylene chloride. Dry the organic 

phase and evaporate under vacuum. Purify the residue by 

chromat.ography OD a· silica column, using a mixture Of 

methylene chloride and methanol (98 : 2 V/V) as eluent. 

Yield: 98 % 

15 Melting point: Oil. 
Proton nuclear maanetic resonance spectrum (solvent 

CDC13 ): 

0.73 ppm, t, 3B; 1.05-1.66 ppm, m, 2B; 1.63 ppm, d, 3BJ 

3 .16. ppm, t, 2BJ 5. 87 ppm, .!,, 28; 6. 77 ppm, g, 18; 

20 .7.29 ppm, d, 18; 8.53 ppm, d, 18; 8.59 ppm, .!.r 18. 

25 

Other compounds {Compounds ll7 to 121) 

'l'he thiourea derivatives shown in Table V are 

obtained according to the process described for 

N-[ l-( 3-chloro-4-pyridyl) ethyl]-N-propylthiourea. 

(Ill) 

--· ----- --------·---------
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cam- R3 R.5 R.• 6 
·----------

pound 

117 -C:3K7 -C:K3 

OCH3 
118 -C3B7 -CB3 6°CH3 

~N 

·•. 

119 -C3B7 -c2•s 

6 
120 -C3B7 

A () 
121 -C:3B7 () 6 ~N/ 

PREPARATION XVII 
N-cyclopropylmetbyl-N-rl-f 4-pyridyl>ethyllthio­

l!ll!A (Compound 122) 
Step A 
N'-piyaloyl-N-cyclopropylmethyl-H-Cl-<4-pyridyl>ethyll­
thiourea 

Dissolve un~er argon 2.9 9 of potassium 
. 15 thiocyanate in 30 mol of acetone in a 100-ml three-necked 

flask. Cool to o•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 
i~to methylene chloride. Dry over anhydrous sodium 

5 sulphate and evaporate to dryness. The powder obtained is 
washed with hexane and filtered off. 

10 

15 

Yield: 75 % 

Proton nuclear magnetic resonance spectrum (solvent 
CDC13 ): 

0.02-0.01 ppm, 
0.96 ppm, m, lB; 
2. 90 ppm, . gg, 

~! 28; 0.4-0.5 ppm, m, 
1.28 ppm, .1,, 98; 1.77 ppm, g, 

28; 3.4 ppm, m, 18; 6.5 ppm, .1,, 

7.4 ppm, m, 2&; e.61 ppm, g, 2B. 

Step B 

28; 

lB; 

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 

20 and evaporate to dryness. Take up the residue in a 
mixture of hexane and ethyl acetate (8 : 2 V/V). 

25 

Filter to isolate white crystals. 
Yield: 87 t 

Other compounds (Compounds 123 to 129) 

The tbioureas shown in Table VI were obtained 
according to the process described in Preparation XVII. 

! .. 
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,pouad 
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~N/ .. 

124 -C3B7 ·Cl3 
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~N 

125 ,eooa 
CIOjlCM 

'="s 

-cB3 Q1 
126 -CB3 -CB3 

~CH3 
~N 

127 -c2•s -CB3 

6 
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CCllll- 1'.3 1'.5 a·, 
pound 

128 

6 -ca3 

0 
121 -C3B7 -CB3 

6a 
.. -

EXAMPLES 
Example 1 

4-(2,4-dichlorophenyl)-S-methyl-2-[R-(a-cyclo­
propylbenzyl)-B-propylamino)thiazole 

To 1. 35 g of N- ( u-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 chloroph~nyl)-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-e1°c 
The proton nuclear magnetic resonance spectrum is shown 
in Table VII. 

Example 2 

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

---~-=---=-=--~ n· , . This compound was prepared according to the 

.1i1i1ii1ilIDDr · 
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process described in Example 1, starting with 1.2 g of 

N-(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 

5 purified on a silica column, using a mixture of methylene 

chloride and methanol (98 : 2 V/V) as eluent. 

Oil. 
Yield: 78 % 

Prom this base, using the appropriate acids 

10 dissolved in ethanol, the following salts were obtained: 

- Bemifumarate : melting point : 98°C 

15 

- Hydrochloride : 111elting point : 68°C 

- Disulphate : melt~ng 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. 'l'heir 

20 spectral characteristics are shown in Table VII. 

Example 41 
4-(2,4-dichlorophenyl)-S-methyl-2-[R-(a-methyl­

benzyl)-N-(cyclopropylmethyl)amino]thiazole 
At 0°C, add 0.5 g of 4-(2 1 4-dichlorophenyl)-

25 S-methyl-2-[N-(u-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 

30 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. 

35 

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 % 
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The proton nuclear magnetic resonance spectrum of 
4-(2,4-dichlorophenyl)-S-methyl-2-[N-(u-methylbenzyl)­
N-(cyclopropylmethyl)amino]thiazole is shown in Table 
VII. 

5 Example 42 

10 

15 

4-(2,4-dichlorophenyl)-2-{N-(cyclopropyl(4-imida­
zolyl)methyl]-H-propylamino}-5-methylthiazole 
Step A 

!-12£4:d!cbl2r2pge9y!):S:Jll!tby!-a-!N:[gyglgp£OEY!(!­
~r!t11:4:imiga!O!Y!>!!8~h?ll-!-er2pyl!min2}~h!a!O!e 

This compound was prepared from N-[cyclo­
propyl ( 1-trityl-4-imidazolyl )methyl ]-H-propylthiourea 

(Compound 86) and 2-bromo-1-(2,4-dichlorophenyl)-l-pro­
panone (C011Jpound 15) according to the process described 
in Example 1. 

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

20 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. 

25 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 

30 white powder. 
Yield: 90 % 

Melting point: 83°C 

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

35 Example 43 

4-(2,4-dichlorophenyl)-5-methyl-2-{N-[l-(4-imida­
zolyl)ethyl]-N-propylamino}thiazole 

·----:.LThis compound was prepared according to the 
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process described in Example 42, and using 

N-[l-(l-trityl•4-imidazolyl)ethyl]•N-propylthiourea 

(Compound 87) in Step A as a thiourea derivative. 

The proton nuclear magnetic resonance spectrum of this 

S product is shown in Table VII. 

Example 44 
4-(2,4-dichlorophenyl)-S-methyl-2-{N-[cyclo­

propyl ( 1-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 d,i­

methylformamide, and then, at o•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)-S-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)-S-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 S minutes and then add 0.14 ml of 

methyl iodide. After 15 minutes at room temperature, 
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dilute the reaction mixture in 100 ml of dichloromethane, 

and then wash with water and with water saturated with 

sodium chloride. Dry the organic phase over sodium 

sulphate, evaporate to dryness and then subject the 

5 residue to chromatography on a silica column, usinq a 

mixture of cyclohexane and ethyl acetate (l : 1 V/V) as 

eluent. 
In this way, 4-(2,4-dichlorophenyl)-S-methyl-

2-{N-[cyclopropyl(l-methyl-4-imidazolyl)methyl]-N-propyl-

10 amino}thiazole and 4-(2,4-dichlorophenyl)-S-methyl-

2-{N-[cyclopropyl(J-methyl-4-imidazolyl)methyl]-N-propyl­

amino}thiazole ( 37 ·:· 63) are separated. 

Yield: 33 % 

Example 46 

15 5-bromo-4-(2,4-dichlorophenyl)-2-{N-[propyl-

N-[l-(4-pyridyl)ethyl]amino}thiazole 

Dissolve 1 g of 4-(2,4-dichlorophenyl)-

2-{N-propyl-N-[l-(4-pyridyl)ethyl]amino}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 ethyl ether. Filter and 

wasb 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 product· in the form of an 
oil. 
Yield: 80 % 

The proton nuclear magnetic resonance spectrum of 

30 5-bromo-4-(2,4-dichlorophenyl)-2-{N-propyl­

R-[l-(4-pyridyl)ethyl]amino}thiazole is shown in Table 
VII. 

Bx•mple 47 

4-(2,4-dichlorophenyl)-S-methyl-2-[N-(dicyclo-
35 propylmethyl)-N-propylamino]thiazole 

'l'o 1 g of N-(dicyclopropylmethyl)-N-propylthio­

urea (Compound 88) dissolved in 25 ml of anhydrous 
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ethanol, add 0.54 ml of triethylamine, then slowly l g of 

2-bromo-1-(2,4-dichlorophenyl)-l-propanone (Compoundl5). 
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 a 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 

Example 48 
4-(2,4-dichlorophenyl)-S-methyl-2-{R-[cyclo-

20 pentyl(cyclopropyl)metbyl]-N-propylamino}thiazole 
This compound was obtained according to the 

process described in Example 4 7, but using N-[ cyclo­

pentyl ( cyclopropyl) methyl ]-N-propyl thiourea (Compound 90 J 
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-[l-(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 fer 30 minutes at o•c and 
then allow the temperature to increase. Then add o.s g of 
the compound of Example 25. Stir for 6 hours. Leave to 

. I 
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act overnight. Add water and alkalinise with 1 N sodium 

hydroxide solution. Filter off the precipitate formed to 
obtain a gum. Dissolve in a minimum amount of ethyl ether 
and add hexane until a slight cloudiness is obtained• 

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-[l-(4-pyridyl)ethyl]amino}thiazole is shown in Table 
VII • 

Example 50 

15 4-(2,4-dichlorophenyl)-5-hydroxymethyl-
2-{N-propyl-N-[l-(4-pyridyl)ethyl]amino}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 

2 0 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-[l-(4-pyridyl)ethyl]amino}thiazole 

Dissolve under argon 2. 0 g of 4- ( 2, 4-dichloro-
35 phenyl)-5-methyl-2-{N-[l-(4-pyridyl)ethyl]amino}thiazole 

(prepared from N-[l-(4-pyridyl)etbyl]tbiourea and 
2-bromo-l-(2,4-dichlorophenyl)-l-propanone(compoundl5J, 
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according to the process described in Example 1) in 20 ml 
of anhydrous tetrahydrofuran in a 100-ml three-necked 
flask. 

Add 0.4 g of lithium amide and stir for 1 hour at 
5 50°C. Add 0.43 g of ally! bromide and beat to 60°C for 

48 hours. 
Evaporate to dryness and then add 10 ml of 10 t 

aqueous sodium hydroxide solution. Extract with ethyl 
acetate, dry the organic phase over anhydrous sodium 

10 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 % 

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

To obtain the oxalate of 4-(2,4-dichlorophenyl)­
S-methyl-2-{N- ( 2-propenyl) -N-[ l- ( 4-pyridyl) ethyl]­
amino} thiazole, dissolve 0. 4 g of base in a minimum 

20 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 (SO : SO V/V), 
and then in iaopropanol. 

25 Melting point: 1so•c 

Example 52 
4-(4-cbloro-2-hydroxyphenyl)-5-methyl-

2-{N-propyl-N-[l-(4-pyridyl)ethyl]amino}thiazole 
Bring to reflux for 24 hours 700 mg of 

30 4-(4-cbloro-2-methoxyphenyl)-5-metbyl-2-{N-propyl-
N-[l-(4-pyridyl·)ethyl]amino}thiazole, the compound. of 
E)tample 22, dissolved in 30 ml of concentrated 
bydrobromic acid. Evaporate to dryness and take up the 
residue in water saturated with potassium carbonate. 

35 Extract with methylene chloride and then evaporate off 
the organic solvent. Purify the residue by chromatography 
on a silica column, using a mixture of ethyl acetate and 
methanol (9 : 1 V/V) as eluent, to obtain the expected 
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product in the form of an oil. 
Yield: 67·% 
The proton nuclear magnetic resonance spectrum of the 
compound of this example is shown in Table VII. 

5 Example 53 

4-(2-chloro-4-hydroxyphenyl)-S-methyl-2-
{N-propyl-R-[l-(4-pyridyl)ethyl]amino}thiazole 

This compound was obtained from the compound of 
Example 27 according to the process described in Example 

10 52. 
~ 

The proton nuclear magnetic resonance spectrum of 
4-(2-chloro-4-hydroxyphenyl)-S-methyl-2-{R-propyl­
R-[l-(4-pyridyl)ethyl]amino}thiazole is shown in Table 
VII. 

15 Examples 54 to 88 

According to the process described in Example 1, 

the compounds of Examples 54 to. 87 were obtained using 
the appropriate bromoacetone and thiourea derivatives. 

Their spectral characteristics are shown in Table 
20 VII. 

Example 89 

5-bromo-4-(2,4-dichlorophenyl)-2-[R-(a-cyclo­
propylbenzyl)-N-propylamino]thiazole 

This compound was prepared from 4-(2,4-dichloro-
25 phenyl)-2-[R-(a-cyclopropylhenzyl)-N-propylamino]thia-

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. 

30 Example 90 

4-(2,4-dichlorophenyl)-5-iodo-2-[N-(a-cyclo­
propylbenzyl)-N-propylamino]thiazole 

Dissolve 496 mg of S-bromo-4-(2,4-dicbloro­
phenyl )-2-[H-(a-cyclopropylbenzyl)-N-propylamino]thia-

35 zole, the compound of Example 89, in 20 ml of ethyl ether 
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and cool this solution to -70°C, then slowly add 0.8 ml 

of a solution of tert-butyllithium (1.5 N in pentane). 

Then run in slowly 305 mg of iodine dissolved in 20 ml of 

tetrahydrofuran. Bring the temperature back slowly to 

5 o•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)-S-iodo-2-[N-(u-cyclopropylbenzyl)­

N-propylamino]thiazole is shown in Table VII. 

Example 91 
4-(2-chloro-4-iodophenyl)-5-methyl-2-[N-(u-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)-l-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 CDClJ): 

o.o-o.7 ppm, m, 118; 0.9 ppm, m, 38; 1.4-1.9 ppm, m, 28; 
2 .10 ppm, ,!l, 38; 3.3-3.5 ppm, m, 48; 7.1-7.4 ppm, m, 38. 

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

ilU!MiiITTIHITf 
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Example 93 

4-(2,4-dichlorophenyl)-S-methyl-2-[N-(a-cyclo­

propylbenzyl) -N-propylamino] thiazole ( +) isomer and 

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

5 benzyl)-N-propylamino]thiazole (-) isomer 

10 

15 

The two stereoisomers of 4-(2,4-dichlorophenyl)­

S-methyl- 2 - [ N- ( a-cyclopropylbenzyl) -N-propyl­

amino]thiazole (c0mpound of Example 1), were obtained 

according to two methods. 

METHOD A 

Step A 

q-cycloprgpylbenzylam;ne 

Stir 100 9 of cyclopropyl phenyl ketone in 

2000 ml of methanol with 500 g of previously dried 

ammonium acetate and 50 9 of sodium cyanoborohydride at 

50°C for 4 days under argon in the presence of 4 1 
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 pB is above 10. Extract twice with methylene 

chloride, wash with saturated sodium chloride solution, 

25 dry over anhydrous magnesium sulphat~ and then concen­

trate under vacuum to obtain a-cyclopropylbenzylamine, 

which is used without any further purification in the 

next step. 

Yield: 76 % 

30 Step B 

a-cyclopropylbenzylamine C+l isomer and q-cyclopropyl­

benzylamine C-l isomer 

Add 80.6 9 of L(+)-tartaric acid to 275 ml of 

absolute ethanol and bring to reflux. Then add dropwise 

35 7 9 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 S times in absolute ethanol. 

The optical purity of the amine obtained is monitored by 

gas chromatography with Mosher's reagent. u-Cyclopropyl­

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

5 a tartaric salt with an optical purity of greater than 

96 '· 
Yield: 25 I 
Melting point: 150°C 
[aH:s = + 138.6° (C = 0.56 I 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 [aH:s = + 159.6° (C = 0.99 I 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 anhydrous 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 I. 
25 Yield: 20 % 

Melting point: 151°C 
[aH:s = - 141.9° (C • 0.94 % in methanol) 

Step C 
4-C2.4-dichlorophenyll-5-methyl-2-CN-Cq-cyclopropyl-

30 benzyllaminolthiazole <-> isomer and 4-<2 ,4-dichloro­

phenyl>~S-methyl-2-CN-<q-cyclopropylbenzyllaminolthiazole 

<+> isomer 
Proceed as described in Preparation XV, using 

u-cyclopropylbenzylamine (+) isomer as an amine to obtain 

35 N- ( u-cyclopropylbenzyl) thiourea ( +) isomer. Then react 

the latter compound with 2-bromo-1-(2,4-dichlorophenyl)­

l-propanone (Compound 15) according to the process 

described in Example 1 to obtain 4-(2,4-dichlorophenyl)-
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S-methyl-2-[N-(a-cyclopropylbenzyl)amino]thiazole (-) 
isomer. 
Overall yield: 62 % 

[a H~s = - 7 2 • 8 ° ( C = 0. 82 % in methanol) 
5 4-(2,4-Dichlorophenyl)-S-methyl-2-[N-(a-cyclo-

propylbenzyl)amino]thiazole (+) isomer was prepared 
according to the process described above, using •-cyclo­
propylbenzylamine (-) isomer as the starting amine. 
Step D 

10 Then dissolve 1.18 g of 4-(2,4-dichlorophenyl)-
5-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. Beat 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. 
[a H~s = - 4 61 • 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 C«H~s = - 452° (C = 0.62 % in methanol) 
[aJ~0 = - 81.9° (C = 0.62 % in methanol) 
- para-Toluenesulphonate : Melting point : 72°C 

4-(2,4-Dichlorophenyl)-S-methyl-2-[N-(a-cyclo­
propylbenzyl)-N-propylamino]thiazole (+) isomer was 

35 prepared according to the process described above, using 
4-(2,4-dichlorophenyl)-5-methyl-2-[N-(a-cyclopropyl­
benzyl)amino]thiazole (+) isomer. 

The corresponding hydrochloride was prepared by 
reacting 4-(2,4-dichlorophenyl)-S-methyl-2-[N-(a-cyclo-
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propylbenzyl )-N-propylamino]thiazole (+) isomer with a 

solution of hydrochloric acid in methanol. 

Melting point: 71°C 

C«H~s = + 439. 7° (C • o.69 t in methanol) 

5 [u]:0 
• + 78.5° (C = 0.69 % in methanol) 

10 

METHOD B 

Step A 
q-Cyclopropylbenzylamine C+l isomer and cz-cyclopropyl­

benzylamine <-> isoiner 
Prepare (B,Z)-(cyclopropyl phenyl ketone oxime) 

according to the pri>cess described in Org. Synth. Coll. 

Vol II, p. 70, AB Blatt, J. Willey and Sons Inc. Bdt. 

N.Y., London, Sydney, Copyright 1943 • 

The mixture thereby obtained contains 76 t of B 

15 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 

20 with gaseous hydrochloric acid. Filter off the precipi­

tate obtained and then add SO ml of 10 % aqueous K2C03 

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)-

25 (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 

30 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-

35 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 -3o 0 c, then add 
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8.6 ml of 1 M borane-tetrahydrofuran complex and there­
after 300 mg of (E)-(cyclopropyl phenyl ketone oxime) 
methyl ether dissolved in 3 ml of anhydrous tetrahydro­
furan. Bring to reflux for 2 hours 30 minutes and then, 

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) 

15 

•. 

as eluent. 
cr-Cyclopropylbenzylamine ( +) isomer is thereby 

obtained with an optical purity of greater than 90 I. 
Yield: 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)-(cyclopropyl 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)-S-methyl-
2-[N-(u-cyclopropylbenzyl)-N-propylamino]thiazole (+) 

25 isomerand4-(2,4-dichlorophenyl)-S-methyl-2-[N-(u-cyclo­
propylbenzyl)-N-propylamino]thiazole (-) isomer. 
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TABLE VII 

,,. R3 

R2 _Q , N ., . _,,,.- ·,, .. ·" ... r __ J '·!: Re 
/ 

R1 / 

,I 

Ra Ra 

l (' ~) 

l () 
~-N 

l (11 
'~ .• /""'-CF 

C),a 
-CH3 

~N/ 

3 

- 81'ICTIUI CSOLVllT) 
(CDCl3) Base . 
0,40 ppm, .m. 1H; 0,62 ppm, .m. 2H; 0,76 ppm, m. 
4H; 1,3S ppm, m, 1H ; 1,65 ppm, g, 2H ; 2.09 ppm, 
§, 3H ; 3.18 ppm, .m. 2H ; 4,82 ppm, d. 1H ; 7.15-
7,30 ppm, m. SH ; 7,37-7,44 ppm, m. 3H. 

(CDCl3) Dimulphat• aalt . --

0,47-0,94 ppm, ,m, 4H ; 0,88 ppm,!. 3H ; 1.17 ppm, 
m. 1H: 1.78 ppm, m. 2H; 2.16 ppm, s, 3H ; 3, 10-
3,29 ppm, m. 2H ; 4,74 ppm, ~. 1H; 7.35-7.45 
ppm, m. SH ; 8,54 ppm, st. 2H. 

(CDCl3) Base ---

0,40-1,10 ppm, m. 7H; 1,5 ppm, m, 1H; 1.85 ppm. 
m. 2H; 2,20 ppm,§, 3H; 3,3 ppm, m, 2H ; 4.,97 
ppm,~. 1H ; 7, 10-8,00 ppm, m, 7H. 

(CDCl3)Base 
0,8 ppm, l. 3H; 1.26-1.74 ppm, m. SH ; 2, 15 ppm. 
.§, 3H ; 3.17-3.33 ppm, m, 2H ; 5,51 ppm, g, 1 H ; 
7,25-7,45 ppm, m. 4H ; 8,44-8.58 ppm, m, 2H. 
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TABLE VII (Continuation 1) . 

R3 R& Ra ff BRCTRlii (SOLvDT 1 - • . ---·-

CCDCl3) Base 
- -~------

.I 

(~'11 
0.82 ppm, J, 3H ; 1,42-1.74 ppm, m. SH ; 2.16 ppm, 

-C3H7 -CH3 §, 3H ; 2,54 ppm, 1. 3H ; 2.98-3.15 ppm, m. 2H ; 
5.58 ppm, g, 1H ; 7.04-7.45 ppm, m SH ; 8,43 ppm, ......... _.,,,. SI. 1H. .N CH3 . 

(CDCl3) Base 

l~OCH3 0.79 ppm, t 3H; 1.18-1,78 ppm, m. SH; 2, 14 ppm, 

-C3H7 -CH3 ~. 3H ; 3.16-~.32 ppm, m. 2H ; 3.90 ppm, ~. 3H ; 54;4 ppm, g. 1H ; 7, 18-7,45 ppm, m. 4H ; 8.21-
N 8, 5 ppm, m. 2H. 

(CDCl3) Base ----

r 0,80 ppm, I. 3H; 1.04 ppm, t. 3H ; 1.48-1,57 ppm, 

-C3H7 -C2H5 ~ 11 
m. 1H; 1.92-2.11 ppm, m. 8H; 2.95-3.11 ppm. m. 
2H ;, 5.40 ppm, l. 1H ; 7,27-7.48 ppm, m. SH ; 

"::: N _. 8.55 ppm, st. 2H. 

(CDCl3) Base 

(~1 
0,81 ppm, t. 3H: 0188 ppm, d. 3H; 1,04'-1.47 ppm . 

-C3H7 /~ m. 3H; 2.16 ppm, .1. 3H; 2.44-2.75 ppm, m, 1H ; -I 
2.98-3.17 ppm, m. 2H ; 5,04 ppm, ~. 1H ; 7,32- :::c 

/ ~ 7.49 ppm, .m. 5H ; 8,58, d. 2H. r:.n 
N ::0 r:.n 

rn :c 
'"l:Jm ,m 

¢1 
(CDCl3) BaS. )> -I 

0,3-1,0 ppm, m. 7H ; 1,40 ppm, m. 1H ; 1.10 ppm. n:c 

l. 
m)> 

-C3H7 m. 2H : 2.15 ppm, 1. 3H : 3.15 ppm, m, 2H ; Oen 

3,80 ppm, 1. 3H ; 4.80 ppm, d. 1H : 7.0-7.50, m. CJ 
m 

7H. m 
z 

OCH3 ---·-
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TABLE VII (Continuation 2) 

R .. R« Ra 

~L 

l ·C3H7 (Ji 
~--
l 

A ·-\ -· 
·C3H7 

s 
-=-/ 

~l 

c) ·C3H7 [~,, 

-~/ 

r1!1 -~ -C3H7 . 

(J .... ~ / 
"N 

-C3H7 l 
.-:?' 

r I 
F 

Niil ·sncl'RUM '80L'Pt:>. ··--·-· 
(CDCl3) Base ... 

0.4-1.0 ppm, m. 7H ; 1.30 ppm, ~. 9H ; 1.40 ppm, 
m. 1H : 1.1s ppm, m. 2H : 2.15 ppm. ~. 3H ; 
;~.5 ppm, m. 2H ; 4.80 ppm, !;I, 1H ; 7.2·7.45, m, 

(CDCl3)Base 
0.2S.tO ppm, m. 7H ; 1.2-1.9 ppm, m, 3H ; 
2.15

1
ppm, .§, 3H ; 3.25 ppm, m, 2H : 4.8Sppm, ~. 

1H ;·e.s-1.s ppm, m. 6H. 

(CDCl3J Base 
0.70 ppm, I. 3H ; 0.97-1.62 ppm, m, 10H ; 
2.15 ppm,.§, 3H; 2,70-3.24 ppm, m, 3H; 5.18 ppm. 
!l. 1H ; 7,21·7.47 ppm, m. 8H. 

(CDCl3) Base --
0,74 ppm, I, 3H ; 0,90-1,90 ppm, .m. 10H ; 2,15 
ppm, §, 3H ; 2.29-3,20 ppm, m, 3H ; 5,27 ppm, ~. 
1H; 7,23-7,48 ppm, m. SH; 8,53 ppm,~. 2H. 

(CDCl3)Base . . · 
0.3-1,1 ppm, m, 7H; 1,4 ppm, m. 1H; 1,75 ppm, 
m. 2H ; 2.2 ppm, 1. 3H : 3.25 ppm, m. 2H ; 4. 75 
ppm, ~. 1H ; 6.9-7.8 prm, .m. 7H. 
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TABLE VII (Continuation 3) 

R~ Re RA ----
- SPICTRUM (SOI.VDT) 

.J, Cl 
(CDCl3) Base . - -

l 
0.30-0.89 ppm, m. 7H ; 1.26-1.76 ppm, m. 3H ; 

-C3H7 c ']' 2.13 ppm, 1. 3H ; 3.30 ppm, 1. 2H ; 4.79 ppm, ~. 
1H ; 7.22-7.45 ppm, m. 3H : 7.57 ppm,~. 1H ; 8.47 '. ,,,,,.,,,,,. ppm, !(, 1 H ; 8.54 ppm, §, t H. 'N 

' 

(CDCl3)Bue 

A 
~,OCH3 0,35-1.0 ppm. m. 7H : 1.1-1.8 ppm, m, 3H ; 

-C3H7 r I 2.1 ppm,§, 3H; 3.25 ppm, m. 2H; 3.7 ppm,~. 3H: 
3.8'f>pm, §, 3H; 4.55 ppm,~. 1H; 6.45 ppm,~. 1H: 

~-/ 7.1-7.80 ppm, m, SH. 

OCH3 
(CDCl3) Base --

A ~ 0.8-1,8 ppm, m, 14H; 2.15 ppm,§, 3H; 3~05 ppm. 
-C3H7 I I m. 2H ; 5.05, ~. 1H ; 7.1-7.5 ppm, m, 7H . 

C2H5 ~ 

Cl 
(CDCl3)8ase 

A 
L o.~s-0,92 ppm, m. 4H ; o.85 ppm, 1. 3H ; 1,56-

-C3H7 () 1.81 ppm, m. 3H ; 2.12 ppm, §, 3H ; 3.29-3.54 ppm, -I 
m. 2H ; 4,88 ppm ~. 1H ; 7.10-7.68 ppm, m, 6H ; ::r: 

8,58 ppm, !(, 1 H. en 
'~ ::c en 

m :c 
-o m 

(CDCl3)a.e 
,m 

#I 
)> -I 

() o.82 ppm, i. 3H; o.81-1.87 ppm, m. 2H; 2.19 ppm. 
o:c 

111 rTI)> 

-C3H7 §, 3H: 3.26 ppm, m. 2H; 8.75 ppm,§, 1H; 7,13- Oen 

7.43 ppm, m. 10H ; 8.58 ppm,~. 2H. a:J 

~/-
m 

~ m 
N z 

--·-
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TABLE VII (Continuation 4) 

R~ R11 R~ 
- .. . . -· ............. .. -- -··---· 

llMR SPICTRUM (SOL'VllT) 

I (CDCl3) Base . -·-· 

CH2 .~L., 0.00-0.20 ppm, m. 2H ; 0,42-0.52 ppm, m. 2H . 

J, -CH3 1.03-1.10 ppm, .m. 1H; 1.67 ppm, d. 3H; 3.10 ppm. 

I II dd, 2H ; S.54 ppm, g, 1H ; 7.23-7.34 ppm, m, 4H ; 
L._. \ ~/ 7.45 ppm, st. 1H: a.ss ppm, d. 1H. 

N 

(~I 
(CDCl3) Base 
0,87 ppm, t. 3H ; 1.55-1.75 ppm, m, 3H+2H ; 

-C3H7 -CH3 2.~1 ppm,§, 3H; 3.05-3,20 ppm, m. 2H : s.11 ppm. 
g, ·1H; 7.20-7,50 ppm, m. 4H ; 7.70-7.90 ppm, m. 

~N/ 4H ; 8.03 ppm,§, 1H ; 8.59 ppm, ~. 2H. 

(j1 
CDMSO-da) 0saiat.e .. 1, 
0,89 ppm, I. 3H ; 1.50-1.70 ppm, m, 2H+3H ; 

-C3H7 -CH3 2.13 ppm,· 1. 3H ; 3,,20-3.35 ppm, .m. 2H ; 3,86 ppm, 
§, 3H ; 5.50 ppm, g, 1H ; 7.10 ppm, dd. 1H ; 

~N 7.21 ppm, .d. 1H : 7.33 ppm, d. 1H ; 7,45 ppm, !1. 
2H ; 8.83 ppm, .d. 2H. 
(CDCl3) Base ---

(j1 
0.83 ppm, 1. 3H ; 1.50-1.70 ppm, .m. 3H+2H , 

-C3H7 -CH3 2 .. 17 ppm, ~. 3H ; 2.19 ppm, §, 3H ; 2,33 ppm, ~. 
3H; 2,90-3.05 ppm, m. 2H; 5.50-5.70 ppm, g, 1H; 
7.00-7,15 ppm, m. 2H; 7.17 ppm, d. 1H; 7.25 ppm, 

~N d. 2H ; 8,55 ppm, d. 2H. -I 
::t: 
en 

() 
(CDCl3) Bae . en 

:D :c 
0,84 ppm, I. 3H ; 1.s-1. 7 ppm, m, 3H+2H ; l'nm 

2,15 ppm,§, 3H; 2.19 ppm,~. 3H; 3.0-3.3 ppm. m. ~m -C3H7 -CH3 ~-I 
2H ; 5.60 ppm, g, 1H ; 7.1-7~4 ppm, m, SH ; n:c 
8,55 ppm, ~. 2H. m:i::-

N Oen 

tD 
m m 
c:: 
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TABLE VII (Continuation 5) 

R~ R1: Ra 

J, 
-C3H7 -CH3 [' ··11 

""'' . N .... 

r -C3H7 -CH3 ~J 
N 

~~ 
-C3H7 -CH3 (JI 

""-'::.N 

() -C3H7 :-CH3 

.,N. 

. l 

() -C3H7 -CH3 

~N 

---·--
lltR Sl'ECflUf (SOLVllT) 

(CDCl3) Base --- -
o.87ppm,1. 3H; 1.59-1.71 ppm, m, 3H+2H · 3 10-
3.23 ppm, m. 2H; s.85 ppm, g, 1H; 1.14 PP~.§, 
1H ; 7.23-7.30 ppm, m. 3H ; 7.43 ppm, ~. 1H , 
7.88 ppm,~. 1H; 8.57 ppm, d, 2H . 

(CDCl3)Base 
0.83 ppm, !, 3H ; 1.S0-1.70 ppm, m, 3H+2H ; 
2.17 ps>m. §, 3H ; 2.35 ppm,§, 3H ; 3.0-3.3 ppm. m. 
2H ; 5.7 ppm, g, 1H ; 7.09 ppm, d. 1H ; 7,35-
7.4o ppm, m. 4H ; 8.55 ppm, ii. 2H. 

(CDCl3) Base . 
0,83 ppm, 1. 3H ; 1.50-1,78 ppm, m, 3H+2H ; 
2.17 ppm,§, 3H; 3.0-3.1 ppm, m, 2H; 3.81 ppm . .§, 
3H ; 5.68 ppm, g, 1H ; 8.64 ppm, dd, 1H ; 6.98 
ppm, d. 1H; 7,20-7.30 ppm, m, 3H; 8.57 ppm m. 
~- . - ·-

(CDCl3)Baae · 
0,.91 ppm, I. 3H ; 1.81-1.87 ppm, m, 3H+2H ; 
2.37 ppm,§, 3H ; 2.42ppm,1. 3H ; 3,03-3.12 ppm, 
m. 2H; 5.66 ppm, g, 1H; 7.20 ppm, d. 2H ; 7.28 
ppm,~. 2H ; 7.50 ppm, ii, 2H ; 7.56 ppm, ~. 2H. 

(CDCl3) Base -
0.83 ppm, !. 3H ; 1,58-1.75 ppm, m. 3H+2H ; 
2, 15 ppm, §, 3H ; 3,23-3.45 ppm, m. 2H ; 3.90 ppm, 
§, 3H ; 3.99 ppm, .§, 3H ; s.ss ppm, g, 1 H ; 6.52 
ppm, 2s, 2H; 7.27 ppm,~. 2H; 7.57 ppm.§, 1H , 
8.56 ppm, ~. 2H. 

--

~ 
en 
en 

~~ 
'"ti m 
~-i 
C") ::c 
mJ> 
Oen 

~ 
m 
m 
2 
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TABLE VII (Continuation 6) 

R-t R1: Ra - . - .. ---·--· . -- -
IHR SPEC'l'IUIH CSOLVERT> 

()1 
(CDCl3) Base . --
0.85 ppm, !. 3H ; 1.50-1.80 ppm, m. SH ; 2.41 ppm. 

-C3H7 -CH3 .§, 3H ; 3.08 ppm, .m. 2H ; 3.83 ppm, s. 3H ; 
S.67 ppm, g, 1H; 7.25 ppm, m, 4H; 7,90 ppm. m. 

~N" 4H. - --

I (CDCl3) Base 

() 0.85 ppm, 1. 3H ; 1,58-1.66 ppm, m. 3H+2H ; 

-C3H7 -CH3 2.41 ppm,.§, 3H; 3.0~-3.17 ppm, .m. 2H ; 5.62 ppm, 
g, 1H ; 7,27-7.38 ppm, m. 4H ; 7.55 ppm, ~. 2H ; 

-..;N 8,58 ppm, !I. 2H. 

(CDCl3) Base 

4) 0.77 ppm,!. 3H; 1,22-1.88 ppm, .m. SH; 2.16 ppm. 

-C3H7 -CH3 [ I §, 3H ; 2.90-3.14 ppm, m. 2H ; 5.57 ppm, g, 1 H ; 
7,20-7,47 ppm, m. 8H. 

~ 

(~1 
(DMSO-cls) oulat.• ••lt. ·· -

o.92 ppm, i. 3H : 1,72 ppm, m. 2H ; 1.74 ppm, ~ . 

-C3H7 -CH3 3H; 2,18 ppm,.§, 3H; 3,,22 ppm, I. 2H; 5,68 ppm. 
-I g, 1H; 7.23 ppm, m. 2H; 7a41 ppm,§, 1H ; 7,77 :::I: 

·~ / ppm, !1. 2H ; 8,79 ppm, sl. 2H. (./) °"N 
::::c en 
l"M ~ 

(DMSO-cl1) F•.auat.e .. it. 
-0 l'Ti 

()1 
£: -I 

0.83 ppm, j, 3H ; 1,83 ppm, m. SH ; 1,99 ppm, ~. C"') :::I: 

-C3H7 ·CH3 8H; 2.24 ppm,!, 3H; 3.25 ppm,!. 2H: 5,36 ppm. q, m> c en 
1H ; 6,51 ppm, !. 1H ; 6.64 ppm, .§, 2H ; tfwn- CJ 
ula acld) ; 8.84 ppm, §, 2H ; 7.30 ppm, ~. 2H . m -...;;::N m 
8.52 ppm, d, 2H. z 



~~ 
-Cl.l ==g _CD 

~i -I» ~v 

===ti =a. -= !!!!!!!! ::i:: 
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TABLE VII (Continuation 7) 

-- ... -·· --· .. ·-· --- --- . - . R~ R,; Ra IMR SPEC'l'RUH (SOLVENT> -------
....... ;:;:L .. 

(DMSO-d5) Base 
1.0 ppm, l. 3H ; 1.6 ppm, m. 2H ; 11 8 ppm, ~. 3H : 

-C3H7 -CH3 f" 11 
Z2 ppm, §, 6H ; 2.4 ppm, §, 3H ; 3.4 ppm, m, 2H : 
5.,5 ppm, g, 1H; 8.6 ppm,~. 1H; 1.0 ppm,.§; 2H ; 

~ .N 7.5 ppm, m. 1H ; 7.9 ppm, m. 1H ; 8.65 ppm, m. '":",,,,."' 
2H. 

#I 
(DMSO-d9) OJral•t• .. it • 

0.84 ppm, m. 8H; 1.84 ppm,~. 3H; 2.0 ppm, m. · 

- CH2 -< -CH3 (11 1H ; 2.11 ppm, §, 3H ; 3.12 ppm, I. 2H ; 5.29 ppm, 
g,i1H; 7.42 ppm, m, 4H; 7.68 ppm,.§, 1H ; 8,56 

~N/ ppm,m,2H. 

0CH3 (DMSCM9) Base 
1.50 ppm,~. 3H; 2, 1 ppm,~. 8H; 2,3 ppm,.§, 3H ; 

-CH3 -CH3 2.43 ppm, §, 3H ; 2, 7 ppm, §, 3H ; 5, 7 ppm, g, 1 H ; 
8.55 ppm, §, 1H ; 8,9 ppm, 1. 2H ; 7.3 ppm, m, 1 H ; 

~'../N 7.85 ppm,~. 1H; 8.42 ppm,~. 1H. 
---·-· 

(l__ (DMSO-d9) Base 
1120 ppm, I. 3H ; 1,75 ppm,~. 3H ; 2, 15 ppm, .§, 

-C2H5 -CH3 ·~ ·11 
8H ; 2,3 ppn., §, 3H ; 3.5 ppm, m, 2H ; 5.5 ppm, g, 
2H; 8165 ppm,§, 1H; 7~0 ppm,§, 2H; 7.4 ppm, m; 
2H ; a.a ppm, .m. 2H . ~N" 

. ·---· 

(l__ 
(DMSO-d9) a,da:oahloL'ld" •alt. 

~ 6 
1.10 ppm, m. 4H ; 1,90 ppm, a. 3H ; 2,00 ppm, ~. 

-CH3 II 8H ; 2.3 ppm,§, 3H ; 3,0 ppm, m. 1H ; 5,6 ppm, g, (ii 
1H ; 6,90 ppm, §, 1H ; 7,0 ppm, ~. 2H ; 8,2 ppm, m, 

:xi ~ ~/N 1H ; 8.8 ppm, .m. 1H; 8.9 ppm, m, 2H. 
m~ ;:E . ··---

~i () 
(CDCl3) Base 
o.88 ppm, I. 3H; 1.!>0-1,75 ppm, m. SH; 2,19 ppm 

-C3H7 -CH3 1. 3H; 3,10-3.25 ppm, m, 2H ; s.87 ppm, g, 1H 
. Ct1 7,25-7.55 ppm, m. &H ; 7180-7,90 ppm, m, 3H , m 

8.59 ppm, ~. 2H. m 
N z 
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TABLE VII (Continuation 8) 

R!t R1: R-. 
.... --·-

- SPICDr.11 CSOLVllT > 
I 61 

(CDCl3) BaH --·. 

CH2 0.31-1.22 ppm, m. SH; 1.87 ppm,~. 3H; 2.16 ppm. 

. l -CH3 §, 3H ; 2.84-3.28 ppm, m. 2H ; 5.47 ppm, g, 1H . 
. ' 7.21-7.49 ppm, m. SH. 
L_~ ... 

[N> 
(CDCl3) Base - . 

l 
0.33-0.93 ppm, 111, 7H ; 1.40-1.83 ppm, m, 3H ; 

-C3H7 2.16 ppm,.§, ~H ; 3.22-3.37 ppm, m. 2H ; 4.33 ppm, 
d. 1~i ; 7.27-7.31 ppm, m. 4H ; 7.50 ppm,~. 1H. 

-NH 

[} 
(CDCl3)8ae 
0.84 ppm, I. 3H ; 1,44-1,81 ppm, .m. SH ; 2.16 ppm, 

-C3H7 . -CH3 §, 3t-I ; 3, 15 ppm, !. 2H ; 5.40 ppm, g, 1H ; 1.21-
7.,38 ppm, m. 4H; 1.so ppm,§. 1H. 

rO 
(CDCl3t BaH -·- -

A 
0,31-0,92 ppm, ,m, 7H ; 1.41-1,83 ppm, m. 3H ; 

-C3H7 2.10 ppm,.§, 3H ; 3,22-3,50 ppm, m. 2H ; 4.50 ppm. 
~. 1H ; 5,04 ppm, §, 2H ; 6.87 ppm, ~. 1H ; 7.10-

[) 7,48 ppm, m. 9H -I 
:I: 
en 

:::o en 
(CDCl3tBase . rn ::c 

CH3 
_,m 

0.33-0,95 ppm, m. 7H ; 1.39 ppm, m, 3H · r-·m 

l I :l> -I 

-C3H7 [) 
2, 1 t ppm, §, 3H ; 3 .. 10-3.57 ppm, m, 2H ; 3.62 ppm ~ s;: 
~. 3H ; 4.46 ppm, !;I. 1H ; 6.85 ppm, ~. 1H ; 7.19 c en 
7.44 ppr.i, .m. SH. °' m 

m 
:z 

- -
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TABLE VII (Continuation 9) 

R .. Rr: Ra 

rl1 ·C3H7 -CH3 

~N/ 

' 

-C3H7 l l 

-C3H7 l 6 
-C3H7 ·CH3 () 

~ N 

() ·C3H7 -CH3 

~N 

·--- - . .. ·- ·-- --
ltll SPICTIUlt (SOI.VDT) 

(CDCl3) Base ·-
0.84 ppm, t. 3H ; 1.54-1.66 ppm, m. SH ; 3,03-
3,13 ppm, m. 2H; S.61 ppm, g, 1H; 7.24-7.40 ppm, 
m, 4H ; 7,47 ppm, 51, 1H; 8.57 ppm, 51, 2H. 

(CDCl3) Base 
0,30-0.,72 ppm, m. 8H ; 0,89-1.26 ppm, m, SH ; 
1.84 ppm, m. 2H ; 2, 12 ppm, §, 3H ; 3.11 ppm, L 
1H; 3.38 ppm, I, 2H; 7.28-7.45 ppm, m. 3H. 

(CDCl3) Base 
0,27·0.78 ppm, m. 4H ; o,93 ppm, 1. 3H ; 1,29-
2.01 ppm. m. 12H ; 2.11 ppm, §, 3H ; 3.00-
3.47 ppm, m. 3H; 7.18-7,43 ppm, m, 3H. · 

(CDCl3) Base 
0,87 ppm, I. 3H; 1,54-1,72 ppm, m, SH ; 3.11-
3.26 ppm, m. 2H; s.a2 ppm, §, 1H ; 7,24 ppm. ~. 
2H; 7.32-7,42 ppm, m. 2H ; 7.52 ppm, dd, 1H ; 
8.60 ppm, d. 2H; 9,42 ppm,§, 1H. 

(CDCl3) Base 
0,84 ppm, 1, 3H ; 1.SS.1,15 ppm, m, SH ; 2.26 ppm, 
§, 1H; 3,05-3,16 ppm, m, 2H; 4,33 ppm,§. 2H ; 
5.68 ppm, g, 1H; 7,24-7,,34 ppm. m. 4H; 7.45 ppm, 
1. 1 H ; 8.52 ppm, II, 2H. 

-- -··-

-I 
:::I:. 
(/) 

(/) 
';:rJ :I: 
mm --o m 
r- -I 

?=; :I: 
rn :J::oo 
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TABLE VII (Continuation 10) 

R2 R11 Ra --· -· . ---w-
- SPICTRtJH (SOL'VIRT) 

() 
(CDCl3) Base 
1.52·1.56 ppm, ~. 3H ; 2.07 ppm, §, 3H; 3.69-

-CH2·CH=CH2 ·CH3 3.73 ppm, m. 2H ; s.os..s.11 ppm, m. 2H ; 5.61-
s,10 ppm, m. 2H : 7.14-7.37 ppm, m. SH ; 8.46-
8.49 ppm, m. 2H. 

~N 

(CDCl3)Base 

() 0,88 ppm, I, 3H; 1.50-1,70 ppm, m, SH; 2.46 ppm, 
-C3H7 -CH3 §, 3H : 3,00-3.25 ppm, m. 2H : 5,23 ppm, g, 1 H ; 

6;83 ppm, dd, 1H ; 8094 ppm. sl, 1H ; 7,21 ppm, ~. 
2H ; 7.33 ppm, 51, 1H ; 8.58 ppm, 51. 2H. 

~N 

61 
(CDCl3) Base 
0.87 ppm, I. 3H ; 1,85-1.68 ppm, m, 5H ; 2.14 ppm, 

-C3H7 ·CH3 1. 3H; 3.16-3.18 ppm, m, 2H ; 5.50 ppm, g, 1H ; 
6,60 ppm, dd, 1H; 6,75 ppm, Ji, 1H; 7.07 ppm, !;f, 
2H ; 7.30 ppm, 51, 1H ; 8.54 ppm,~. 2H. 

~N 

(~1 
(CDCl3)Base . 

l 
0.42 ppm, .m. 1H ; 0,85 ppm, m, 2H ; 0.82 ppm, .!! • -I 

-C3H7 4H ; 1.35 ppm, m, 1H ; 1.88 ppm, m. 2H ; ::c: . 
2.11 ppm,.§, 3H : 3.22 ppm, m, 2H ; 4.74 ppm.~. Ui 
1H; 7,08-7.24 ppm, m. 3H ; 7.73 ppm, ~. 1H . Cl) 

~N •;O :c 
8.45 ppm, d, 1H; 8.78 ppm, 51. 1H. .g rn 

[ ,_ rn 
=- -I 

(CDCl3) Base ~~ :::c: 

A l 
o.a-o. 7 ppm, .m. 8H : o.a-1.2 ppm, m. SH ; 2. f: ~ 

-C3H7 ppm,.§, 3H: 3.13 ppm, t. 1H; 3.36 ppm, m. 2t- ; cc 
3.79 ppm, §. 3H ; 6.7-7.0 ppm, m. 2H ; 7.28 ppm, ~. 

m 
m 

1H. z 

-
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TABLE VII (Continuation 11) 

I 
... 

EXAMPLE R1 R, R~ Rg Ra ..... ------ ------ -OMO•ho 

. ,, ___ 
- SPIC'llUll <SOLVER?) 

(j( 
(CDCl3) Base -----· 

l l\ 
0,3·0.7 ppm, m. 8H; 0,9·1.25 ppm, m, SH ; 1.7-2.0 

58 -CH3 -C3H7 ppm, m. 2H ; 2.12 ppm, .§, 3H : 2.33 ppm, ~. 3H . 
3,14 ppm,!, 1H ; 3,37 ppm, m. 2H ; 7,0-7.3 ppm, 

~r m,3H. 

CH3 

(CDCl3) Base . 

( Cl 

6 61 0,75 ppm, m, 3H; 1.2-2.1 ppm, m, SH; 2 .. 06 ppm, 
57 -CH3 -C3H7 §, 3~; 2.8-3.,2 ppm, m. 3H; S,53 ppm,~. 1H: 7.2-

~ 
7,5 ppm, m. BH. 

Cl 

---Cll 
i 

....t 

# Cl 61 
(CDCl3)8ase 

6 
0.75 ppm, m. 3H; 1.3-2.1 ppm, m. SH : 2.16 ppm. 

58 ·CH3 ·C3H7 §, 3H ; 2.8-3,2 ppm, m. 3H ; 3.80 ppm, §, 3H : 5.65 
ppm,~. 1H ; 8,8-7.4 ppm, m. 8H. 

OCH3 

-
-(1) =a 

::i: -I» -Cll =tJ:j1 ==g1 l --!!!!!! ~) . (1) 

Q. 

(CDCl3) ea&e 
./..~ Cl 

A -::Y' Cl 0.3-1.,0 ppm, m. 7H : 1,2-1.s ppm, m. 3H : 2,13 
,~ -I 

59 -CH3 -C3H7 I ppm, ~. 3H ; 3.25 ppm, m. 2H : 4,82 ppm, ~. 1 H . :r 
1, 1-1.1 ppm. m. 6H. (/) 

~ ~ ::D ~ 
mm-

Cl Cl 
-Om 
~-I 

(CDCii; Ba5e 

61 
C"') :I: 
m )> 

( Cl 

l 
0.3-1.0 ppm, m, 7H : 1,2-1,8 ppm, m. 3H ; 2.1 s Oen 

80 -CH3 -C3H7 .ppm, ~. 3H : 3.20 ppm, m, 2H : 4,67 ppm, ~. 1 H ; cc 
1.1-1.1 ppm, m. 7H. m 

m 
~ z 

Cl 
~, 

Br 
-

~ 1-
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TABLE VII {Continuation 12) 

R" R-= Ra -- - . -
- SncmuM <SOLVDT> ---··· -·-·--·-

(CDCl3) Base n1 ) 
0.35·1.iJ ppm, m, 7H ; 1.2-1.9 ppm, m, 3H; 

·C3H7 2.18 ppm, §, 3H ; 3,2 ppm, m, 2H ; 3.85 ppm, ~. 

L\ 3H; 3.90 ppm, §, 3H , 4.66 ppm, sl. 1H . 6.75-

Y·ocH3 
7,5 ppm, m. 6H. 

OCH3 

61 
(CDCl3) Base 

l 
0.4·1.1 ppm, m. 7H : 1.3-1.9 ppm, m, 3H ; 

-C3H7 
2.25 ppm, §, 3H ·: 3.36 ppm, m, 2H ; 3.88 ppm, ~. 
~H; 4.85 ppm,~. 1H ; 6,95-718 ppm, m, 8H. 

~ 

--
(COCl3> Base 

l 61 0,54 ppm, m. 1H, 0.7-1 ppm, m. 6H; 1.5 ppm, m, 

·C3H7 1H; 1.84 ppm, m. 2H; 2.25 ppm,§, 3H ; 3.31 ppm, 
-I g, 2H: 3,82 ppm, .§, 3H ; 4.84 ppm, ~. 1H ; :c 

e.eo ppm, m. 1H : 1.01 ppm, m. 1H ; 7.37 ppm, m. en 
4H ; 7.eo ppm, m. 2H. en 

::0 ::c: 
,..,, l"T1 

--- -c l"T1 

(CDCl3)Base );: -I 

() 0.3-1,0 ppm, m. 7H ; 1.1-1.8 ppm, m, 3H ; C") ::c: 

l 
m> 

-C3H7 2.13 ppm,§, 3H; 3.15 ppm, m. 2H ; 4.70 ppm.~. Oen 

1H ; 7-7,5 ppm, m. 7H. tJ:J 

~ 
m 
m 

I 
z 

Cl 

' 
ccocijj Base 

l 6CH 
0.3-0.95 ppm, m. 7H ; 1.1-1.9 ppm, m. 3H ; 

-C3H7 2.13 ppm, i. 3H ; 2.32 ppm,§, 3H ; 3.15 ppm, m. 
2H ; 4,62 ppm,~. 1H ; e.as.1.s ppm, m. 7H. 

3 
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TABLE VII (Continuation 13) 

R!I R,; Ra 

·C3H7 A ~ ~I 

-C3H7 A 61 
-C3H7 -CH3 6a 

A 6 ·C3H7 

~N 'cH 

-C3H7 -CH3 l 

- SPEC'DWM (SOLVDT) 
(CDCl3) B!lse -----
0.3-0.95 ppm, .m. 7H ; 1.15-1.8 ppm, m, 3H ; 
2.16 ppm, 1. 3H ; 2.27 ppm, 1. 3H : 3.15 ppm, m. 
2H; 4.68 ppm,~. 1H ; 7.0-7.5 ppm, m. 8H. 

(CDCl3)8Ale 
0,3-1.0 ppm, m. 7H ; 1.1-1.8 ppm. m. 3H ; 
2. ie ppm, .§, 3H : 2.34 ppm, §, 3H ; 3.1 ppm. m. 
2H·; 4.73 ppm,~. 1H; 8.9-7.5 ppm, m. SH. 

(CDCl3) B2se 
0.86 ppm, .m, 3H ; 1.5-1.7 ppm, m. SH : 2.16 ppm, 
§, 3H ; 3.0.3.2 ppm, m. 2H ; 5.83 ppm, g, 1H ; 7. 1-
7.4 ppm, m. SH; 8.31 ppm, sa. 1H. 

(CDCl3) Base -- . 
o.s-o.9 ppm, m, 7H ; 1.3-1.4 ppm, m, 1H ; 1.6-
1.8 ppm, m. 2H ; 2.16 ppm, §, 3H : 2.54 ppm, ~. 
3H ; 3.1-3.3 ppm, m. 2H ; 4.88 ppm, ~. 1 H ; 
7,20ppm,~1H; 7.43 ppm,§, 1H; 8.41 ppm,~. 1H. 

3 

(CDCl3)Base 
0.3·0.5 ppm, m. 4H ; 0 .. 95 ppm, m. 4H : 1.29 ppm, 
it. 3H ' 1.79 ppm, m. 2H ; 2.13 ppm, ~. 3H ; 3.27-
3,52 ppm, m. 3H ; 7.2-7.S ppm, m. 3H. 
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TABLE VII (Continuation 14) 

R~ 

-C3H7 

-C3H7 

-C3H7 

-C3~ 

-C3H7 

RK Ra 

l ;;. 
'..._/ 

-CH:z-CH2-CH=CH2 0 01 
I l2 61 

-··· . . . I - --
RMR SPECI'RUH (SOLVEMtJ 

(CDCl3) Base 
0,2-1.0 ppm, .m. SH ; 1 .. 5-2.1 ppm, m. 8H . 
2.16 ppm,§, 3H; 2.5-2,8 ppm, m. 1H; 3.1-3.4 ppm, 
m. 3H; 7.1-7.4 ppm, m. 3H. 

(CD~l3) Base 
0.73 ppm, m. 3H; 1.45 ppm, m, 2H; 2,15 ppm, m, 
7H ; 3.03 ppm, m. 2H ; 4,93-5.10 ppm, m. 2H , 
5~42 ppm,!. 1H ; 5,80 ppm, !!J, 1H ; 7.21-7.45 ppm, 
m,8H. 

(CDCl3) Base 
o.1s ppm, m. 2H; o.40 ppm, m, 2H: 0.11 ppm, m. 
4H ; 1.45 ppm, m. 2H ; 1.,92 ppm, m. 2H . 
2.12 ppm.§, 3H ; 3.06 ppm, ,m, 2H; 5.33 ppm, t. 
1 H ; 7.15-7.43 ppm, m. 8H. 

(CDCl3) Base 
~ 
Ci) 

I 

~~ 
l"T'lm 

CH

2 

{CDCl3J - i; °!l 

~ A 
0.1-0.15 ppm ~ :i: 

,,,,? o.a ppm, m, • :Jll· . 2H : 0,25-0.e · - o t; 
1,85 ppm,;;, 

2 
. • 1.1-1,3 ppm ppm, m, 2H ; 

ACH3 ACH3 
0.3-0.5 ppm, m. 4H : 0.5-0.7 ppm, m. 4H 
0.89 ppm. m, 3H ; 1.21 ppm. ~. 6H ; 2.7-2.9 ppm, 
m. 2H; 2,13 ppm,~. 3H; 3,3-3,5 ppm, m, 3H; 7,2-
7 .. 4 ppm, m. 3H. 

r I - m. SH; 1.1-ie H. 2.14 ppm. s :iii m. 1H ; 1,7· 
"""',.....- • ppm, m. 8H. -· • 2..9-3.4 ppm, 

..___ ___ ....._ ________ _._ _____ ....__ ______ L..-____ ---1, ___________________ ·----
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TABLE VII (Continuation 15) 

R~ Ra R111: -----·--· - - - -
IHt SPIC1'1Hlf CSOLVDTJ 

(CDCl3) Base -----. 

A l 
0.4-0.s ppm, m, 8H ; 0.9-1.2 ppm, m, SH ; 1.7-

.:.c3H7 
1.9 ppm, m. 2H; 2.37 ppm,.§, 3H; 3.04ppm,1. 1H; 
3.40 ppm, m. 2H ; 3.82 ppm, §, 3H ; 6.91 ppm, s.1. 
2H ; 7 .. 54 ppm, d. 2H. 

... ·-----
(CDCl3) aase 

l l 0.2-0.8 ppm, m, 8H ; 0.98 ppm, t. 3H ; 1 ppm. m. 
-C3H7 2H ; 1.85 ppm, g, 2H ; 2.37 ppm, §, 3H ; 3,0 ppm. J, 

1H; 2.4 ppm, m. 2H ; 7.24-7.6 ppm, m, 4H. 

61 
(CDCl3) Base 

I 0,71 ppm, I. 3H; 1,0 ppm, m. 1H; 1,18 ppm,~. 9H; 

-C3H7 H3C- C -CH3 1. 70 ppm, m. 1H ; 2.17 ppm, !. 3H ; 3,40 ppm, m. 

I 2H; 5.28 ppm,§, 1H; 7.24-7,56 ppm, m, 8H. . 

CH3 

(CDCl3) Base -- -I 

0.3-0.9 ppm, !Jl, 9H ; 0..95 ppm,), 3H ; 1.10 ppm, ~. ::c: 

l lCH3 3H: 1.80 ppm, m. 2H: 2.13 ppm,§, 3H; 3,5 ppm, 
en 

-C3H7 en m. 3H ; 7 .4 ppm, m, 3H. :::0 ::c 
""m -Om 
~-I 
C") ::c: 
m)> 

(CDCl3)Base o en 

6 6 
0.9 ppm. t. iH; 1.9 ppm, m, 18H; 2.1 ppm, t. 2H ; co 

m 

-C3H7 
2.13 ppm.§, 3H: 312 ppm, m. 2H; 4,0 ppm, t. 1H; m 

1.s ppm, m. 3H. 
z 

·--
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TABLE VII (Continuation 16) 

R~ R,; Ra 
.... --·- ----· . ··---··· ----- ·-··· 
H. SPECTRUM (SOI.VENT) 

I (CDCl3) Base: ·-

l2 l 
0.02-1.0 ppm, .m. 11H ; 1.3-2, 1 ppm, m, 7H ; 

-C3H7 2.12 ppm,~. 3H; 3.1-3,4 ppm, m, 3H; 7,1-7.4 ppm. 
m.3H. 

. (CDCl3) Base 

l 61 0,3-1 ppm, fil, 7H; 1.2-1.9 ppm, m. 3H; 3.25 ppm. 
\ m. 2H ; 4.73 ppm, st. 1H ; 7-7.6 ppm, m, OH ; 

·C3H7 7.95 ,ppm, m. 1 H. 

61 () 
(CDCl3) Base · 

l 
0,3-1,3 ppm, m. SH ; 2,04 ppm,!. 3H ; 5.2 ppm, ~. 
1H; 1.0-1.s ppm, m. 13H. · 

61 
(CDCl3) Base -

l l 
0.3-0,9 ppm, m, 10H; 1,99ppm,1!. 3H; 3.6 ppm,!. 
1H ; 7.43 ppm, m. 8H. 

-I 
::J: 
en 

(CDCl3)Base 

l l 
o.s-o,a ppm, m. 8H; 1 .. os ppm, i. 3H; 1.e-1.9 ppm. 

-C3H7 
m. 4H ; 2.08 ppm, !. 3H ; 3.67 ppm, m. 3H ; 1.2-
7,8 ppm, m, 3H. 

r-
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TABLE VII (Continuation 18) 

R~ Ra Ra 

-C3H7 l 61 . 

-C3H7 l 61 

l 

·- ... ---· -- -
ltll Sl'ICTIWH CllDLVIRT> 

(CDCl3) Base --
0.5-1.1 ppm, m. 7H ; 1.3-2.0 ppm, m. 3 
3.32 ppm, m. -2H ; 4,80 ppm, ii. 1 H ; 1.2. 1. 1 s: 
m,8H. 

(CDCl3t Base · . 
0,4-1, 1 ppm, m. 7H ; 1.J.1,95 ppm, m, ~ 
2,.19 ppm, J, 3H-; 3,25 ppm, .m. 2H ; 4.75 ppn 
1H; 7.1-7.9 ppm, m. 8H. 

H . 
pm, 

H; 
~. 

,, . 



- 80 -

PBARHACEUTICAL PREPARATION 

Exgple 94 
Bard qelatin capsules containing a 20 mg dose of 

4-(2,4-dicblorophenyl)-2-[N-(dicyclopropylmetbyl)-

5 N-propylamino)-5-methyltbiazole sulphate. 

10 

4-(2,4-Dichlorophenyl)-2-[N-(dicyclo­
propylmethyl)-N-propylamino]-
5-metbylthiazole sulphate 
Maize ·starch 

Lactose 
Talc 

per No. 3 hard gelatin capsule 

20 mg 
15 mg 
25 mg 
s mg 

........ 1 



.. 

- 81 -

CLAIMS 

1. Compounds of formula I: 

R2 

/R3 
SYN ~ 

" (CH2) - C - (CH2) -R& m 1 n 
-------N Rs 

(I) 

in which: 

S - R1 represents a radical of formula A1 or a radical of 

formula~= 

y <Az> 

(in which formulae x, Y and z, which may be identical or 

different, each represent a hydrogen atom, a halogen 

10 atom, an alkoxy radical containing 1 to 5 carbon atoms,. 

an alkyl radical containing 1 to 5 carbon atoms, a 

hydroxyl radical, a cyano radical, a nitro radical, a 

trifluoromethyl radical or an aralkyl radical containing 

7 to 9 carbon atoms), 

15 - ~ represents a hydrogen atom, a halogen atom, an alkyl 

radical containing 1 to S carbon atoms,. a hydroxymethyl 

radical· or a formyl radical, 

- R3 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, 

- R4 represents a hydrogen atom, an alkyl radical con­

taining 1 to 5 carbon atoms, a cycloalkyl radical 

I lllllll llllll lllll lllll II llll 
* C L M ~ * 
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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, 
- R5 represents an alkyl radical containing 1 to 5 carbon 

5 atoms, a cycloalkyl radical containing 3 to 8 carbon 
atoms and optionally substituted with alkyl radicals 
containing 1 to 5 carbon atoms, a cycloalkylalkyl radical 
containing 4 to 8 carbon atoms and having a linear or 
branched chain, an alkenyl radical containing 2 to 6 

10 carbon atoms or a radical of the formula B: 

I 

6 (8) 

(in which formula pis equal to Q, 1, 2 or 3), 
- R. represents a phenyl radical, a pyridyl radical, an 
imidazolyl radical, a pyrrolyl radical, a thienyl radical 

15 or a furyl radical (which radicals are optionally substi­
tuted with one or more halogen atoms, with alkoxy 
radicals containing 1 to 5 carbon atoms, with alkyl 
radicals containing 1 to 5 carbon atoms, with hydroxyl 
radicals, with cyano radicals, with nitro radicals, with 

20 trifluoromethyl radicals, with methylthio radicals or 
with radicals of formula B), or a cycloalkyl radical 
containing 3 to 8 carbon atoms and optionally substituted 
with alkyl radicals containing 1 to 5 carbon atoms, 
- m and n, which may be identical or different, each 

25 represent 0 or 1, 

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

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

30 - R1 represents a radical of formula A1 , 

- R2 represents a halogen atom or an alkyl rad.i.cal 
containing 1 to 5 carbon atoms, 

I 111111111111111111 1111111 1111 
* C l M S * 
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- R3 represents an alkyl radical containing 1 to 5 

atoms, a cycloalkyl radical containing 3 to 8 carbon 

atoms or an alkenyl radical containing 2 to 6 carbon 

atoms, 

5 - Rs 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 

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

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

15 3. Compounds of formnla I according to Claim 1, 

corresponding to the formula IA: 

Cl 
\ 

y_,t-(\ 
z ----~-

in which: 

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

- Rs 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 l to 5 carbon atoms or a cycloalkylallcyl 

25 radical containing 4 to 8 carbon atoms and having a 
linear or branched chain, 

11111111111111 11111 1111111 1111 
* C L M S * 
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- R6 represents a phenyl radical or a pyridyl radical 

(optionally substituted with one or more halogen atoms, 

alkoxy radicals containing 1 to S carbon atoms or with 

alkyl radicals containing 1 to S carbon atoms, hydroxyl 

S radicals, cyano radicals, nitro radicals, trifluorometbyl 

radicals or methylthio radicals), a~ imidazolyl radical 

optionally substituted with an alkyl radical containing 
1 to 5 carbon atoms, or a cycloalk.yl radical containing 

3 to B carbon atoms and optionally substituted with alkyl 

10 radicals containing 1 to S 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)-S-methyl-2-[N-(a-cyclo­

propylbenzyl)-N-propylamino]thiazole, 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-Dicbloropbenyl)-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)-S-methyl-
2-[N-(dicyclopropylmethyl)-N-propylamino]tbiazole, a 
compound corresponding to the formula I according to 

Claim 1, and its addition salts with an inorganic or 
35 organic acid. 

9. Process for preparing the compounds of formula I 
according to cl.aim 1, wherein an alpba-hal.o carbonyl 

derivative of formula II : 

I 1111111111111 11111 1111111 1111 
* C L M S * 
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(II) 

in which · 

R1 has the same meaning as for the formula I according to 

Claim 1, R ' 2 represents a hydrogen atom or an alkyl 

radical containing i to 5 carbon atoms and Bal represents 

a halogen atom, is reacted 

either 

with a thiourea of formula III: 

(Ill) 

10 in which R3 , R,, Rs, m and n have the same meaning as for 

the formula I according to Claim 1, and R ', has the 

meaning given for a. 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 a. 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': 

/R3 

R'
2

~YN""-1c~1 -~CHzl,-A'e 
N m 1 

R1 Rs 

(l'J 

111111~ 1111~ 1111111111111111 
M S * 
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in which 
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J 

- R11 R3 , R., R51 m and n have the same meaning as for the 

formula I according to Claim 1, 

- R' 2 has the meaning given for the formula II, and 

S - R', has the meaning given for the formula III, 

a. 
with a thiourea of formula III.: 

in which R,., R5 , 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: 

in which R11 Ru R51 m and n have the same meaning as for 

15 formula I according to Claim 1, R' 2 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: 

(V) 

20 in which Bal represents a halogen atom and R3 has the 

same mean~.ng as for the formula I according t·-> Claim 1, 

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

111111111111111111111111111111 
* C L M S * 
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- the compounds of formula I' in which R' 2 represents a 

hydrogen •tem are subjected 
• either to the action of a halogen, to form the com­

pounds of the formula I according to Cl,aim 1 in which 

S ~ represents a halogen atom, which can then, when ~ 
represents a bromine atom, be subjected to the action 

of another halogen to form the compounds of formula 

I in which ~ represents this halogen atom, 
• or to the action of oxalyl chloride, to prepare the 

10 compounds of the formula I according to Claim 1 in 

which R2 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 ~ 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 a. represents a radical 

containing a primary or sec~ndary amine, 
and, where appropriate, th@ cmgpounds of fogmla l 

according to Claim 1 
are then separated into their possible stereo-

2 S 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 

principle 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: 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C L M S * 
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in which 

-R11 R4 , m and n have the same meaning as for the formula 

I according to Claim 1, 

S - . R ' 2 represents a hydrogen atom or an alkyl radical 

containing 1 to S carbon atoms, 

- Rs represents an alkyl radical containing 1 to S carbon 

atoms, a cycloalkyl radical containing 3 to 8 carbon 

atoms and optionally substituted with alkyl radicals 

10 containing 1 to S 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 

6 (B) 

15 (in which formula pis 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 wit~ reactive nitrogen atoms, where R ', ~hen 

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. 

I If I/If HI~ II(~ IM!I 11 IJll 


