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Description
' The present invention relates to novel
heterocvclic compounds presenting interesting thera-
peutic properties on the central nervous'system.

The comoounds accor&ing to the invention
are described by the general formula :

in which :

s Ry .
- Xl represents N or the C———-N\\. group;
R2
~R] _
- x2 represents N or the C———-N\\ group provided
| Ry :
that X1 and X2 are different from each other; J RS
~ R, and R, represent -(CH,) OH; n =1 to 4 or -N 1%
1 2 2'n ~g_ /
2°

constitutéé a saturated heterocycle with 5 or 6
groupings containing one nitrogen atom as heteroatom
and bearing a subsultuent in 3 or 4 positlon selected

from :
i) a (CH ) OR group where M is equal

to 0,1 or 2 and RG represents hydrogen or a -%-R7 group

or 4Z-N// ° group in which R7 represents a straight or

R9 . _
branched alkyl group, having from 1 to 5 carbon atoms,
a cyclopropyl group or a phenyl group possibly substituted
by an atom_of halogen and R8 and R9”considered independently
each represents hydrogen or a straight or branched alkyl

group having from 1 to 5 carbon atoms,
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ii) an oxo (=0) group:;
iii) a spiro-l,3-dioxolane-2-yl

0 _
(>< _] ) group;
o_J

- Ar represents:

group

in which :

R3 designates hydrogen, an atom of halogen a straight or bran-
ched alkyl group, having from 1 to 5 atoms of carbon a
straight or branched alkoxy group, having from 1 to 5

atoms of carbon, a trifluoromethyl group, a hydroxy

group, a nitro group or a cyano group and R4 designates

- hydrogen or an atom of halogen ;

a naphthyl group non-substituted or monosubstituted by an
atom of halogen ;
R5 designates hydrogen or an atom of chlorine, it being
understood that R5 be an atom of chlorine, only if X2
represents an atom ofnitrogen,

More precisely, the compounds according to the
invention are represented by one of the following two

formulae :

R/(gj/ \Rb
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- Compounds I yielé salts with organic.
or inorganic acids. ;hese'ealts, with the pharma-
ceutically acceptable acids, are an integral n»art of
the invention.

. Compounds I are prepared from the
corresponding ketonic derivative obtained according %
the methods described in the prior art. The ketonic
der‘vetive is converted into the correspconding chlori-
nated aromatic compound; then the latter is converted
into correspondinq'aminated comnoound.

Jreraration of ia:

- " )
: P\'\

0
]

oy /K\K,N 2\

- N — o/ —_—
Tﬁg'\ _ > | N \\\I//,
Ar Ar

Ia

The 3-pyridazinones are prepared in
accordance with the methods described in: Journal
of the American Chemical Society, 1953, ppill7-1119 and
Journal cf Organic Chemistry, 1973, 38, pp 4044-4048.

The 6-aryl-3-chloro-pvridazines are
known compounds; they may be prepared for example
according to the method described in : Journal of
Heterocyclic Chemistry, 1973, 38, 881-892.-

When one of the substituents Ry Or R,
is hvdroxyl, the latter must be blocked, for example
by ethyl chloroformate, during preparation'of the 6-
aryl-3-chlorc-pyridazine. | '

The substitutlon ofqthe pyridazine
by the hvdroxylated amine group -N .1. is effected by

g,
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heating 6—ary1—3-chloro—pjridazine and HNRle amine in

“an alkanol at boiling temperature.

The product mav then possibly be
esterified by action of an acid chloride in the presence
of a tertiary amine by heating the mixture in an aprotic
solvent, for example tetrahydrofuran.

- The N-monosubstituted carbamate may
also possibly be prepared by addition on the hvdroxylated
amine of an 1socyanate and heating in an aprot*c
solvent, for example tetrahvdrofuran. _

Similarly, the disubstituted N,N-
carbamates are obtained . by actiocn of a carbamovl chloride
within a solvent such as dioxane at reflux and in the
presence of a hydracid acceptor, such as triethylamire.

| Finally, when the cyclic amine is
substituted by an oxo group, compoﬁnd I is obtained
by acid hydrolysis of the corresponding cyclic.acetal.
EXAMPLE 1: ' |

3~ {4-hvdroxv-pniperidine)-6-(2~nitro-

vhenvl) -pyridazine; SR 41673

By using the methods described in the
prior art, the 3~chloro-6-(2-nitro-phenyl)~pyridazine
is prepared (m.p. : 138-140°C). 3 g of this product
are mixed with 3.85 é of 4-hydroxy-piperidine in 60 ml
of normal butanol and heated with stirring to 100°C
for 5 hours.

The reaction mixture is concehtrated-
in vacuo to dryness, then the residue is taken up in
water and extracted with ethT acetate. The organic
phase is washed with water, dried over sodium sulfate
then concentratea to dryness. The residual oil is chromato—
graphed over silica gel by using a chloroform/methanol
(90/10 vol:vol) mixture as eluent. After evaporation
of the solvents, the residual oil cryétallizes. .
Recrystallization is carried out in acetonitrile to.
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obtain 2.6 g of the expected product.
‘m.p. 138-139°C.
EXAMPLE 2: o '

3-(4-hvdroxy-piperidino) ~6~(2~chloro-
phenvl)pyridazine. CM 40907. '

Operation is carried out in accordance
with the methods mentioned for creparing 3-chloro-6-
(2-chloro-phenvyl)pvridazine (m.p.: 146-147°C). 5 g of
this product are dissolved in 120 ml of normal butanol
and mixed with 6.74 q'cf 4-hydroxv-piperidine, then
heated to reflux. By following the modus operandi
described for the previous Example, 5 g of CM 40907
are obtained after recrystallization in absolute
ethanol. :

m.p. : 154~155°C.

EXAMPLE 3:

3-(4-butvrovlioxvmi peridino)-6-(2-chloro-

phenyl)-pvridazine; SR 41172

2.9 g of CM 40907 are dissolved in 100ml
of tetrahydrofuran, 3.3 ml of triethylamine ‘and 2.6 g
of butyryl chloride are added, then the mixture is
heated  to reflux for 3 days. 0.7 ml of triethylamine
and 0.52 ml of butyryl chloride are added and the
mixture is again heated to reflux Zor 24 hours. The
reaction medium is then concentrated to dryness and
the residue is taken up in normal hvdrochloric acid and
washed with ether. '

' After addition of sodium carbonate,
the mixture is extracted with ethyl acetate. The organic
phase is dried over sodium sulfate and concentrated
to dryness. The residual oil is chromatographed over
silica gel, using ethyl acetate as eluent. After
concentration and recrystallization in isonropvl ether,

2.7 g of SR 41172 are obtained.

m.p. 89-390°C,
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EXAMPLE =:

3~(44methv1carbamovloxv-piperidino)-6-

(Z-chlorc-phenyl)pvridazine; SR 41320.
A solution of 2.7 g of CM 40907 in 50ml
of tetrahvdrofuran is prepared. It is heated to reflux.

fer 48 hours in the presence of 1.65 ml of methvl iso-
cyvanate; after having added 1.65 ml of ethyl isocyanate,
heating is resumed for 48 hours.

The reaction medium is concentrated
under vacuum, the residue is chromatographed over |
siilica gei using ethvyl acetate as eluent. After

b“cent*a:ion, the product is recrvstallized in ethyl
acetate. I g of SR 41 820 is cbtained.

m.p. 134~-136°C.

4-{dimethvlcarbamoyl-4~oxy-piveri<ino) -~

6-{2,4~dichloro~phenvl)pyridazine; SR 42432,

a) 3-{4-hydroxv-dperidino)-6—-(2,4~-

d1chloro-““enyl)Dvrldazine, SR 41378

Operation is carried out as in hxample 1
frcm 3—chloro-6-(2,4—dlchloro-phenyl)pyrlda21ne ang 4-~
hycéroxy-piperidine.

The expected product is obtained in the
same way. m.p. 151 3°C (ethanol).

b) SR 42432

4.7 g of the product obtained herein-

‘ahove are Sissolved in 60 ml of dioxane then 6.3 ml of

triethylamine and 4.1 ml of dimethvlcarbamoyl chloride
ars added. The mixture is heated to reflux for 7 days
then the solvent is evaporated to dryness under vacuum.
The residue is taken up in an agueous solution of 10%
sciium carbonate and extracted with ethyl acetate. Thé
organic laver is separated, dried over sodium sulfate
and the solvent is evaporated to dryness in vacuo. The
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ethyl acetate. A Droduét is obtained which crvstallizes.
After recrystallizatlon in ethyl acetate, m.p.196 ':193°C;
weight 2.8:qg. '
EXAMPLE 6:

3-/1,4-dioxa-8-aza~spiro/4,5/decane-8~
g;/-b-(2-chloro-phenvl)pvrida21ne- SR 42487
The mixture of 4.5 g of 3-chloro-6-

(2-chloro-phenyl)pyridazine and 8.2 g of 1,4~dioxa-8-
aza-spiro/4,5/decane in 100 ml of butanol is heated
to reflux for 18 hours.

The butanol is evarorated éo dryness in
vacuo and the residue is taken up in water. The mixture
is,extracted with ethyl acetate and the organic solution
is dried over sodium sulfate. The solvent is evaporated
to dryness under vacuum and the residue is recrystailized
in ethyl acetate, m.p. : 156-158°C; weight:5.2 g.

EXAMPLE 7:

3~ (4-oxo~piperidono )-6-(2~chloro~

ohenyl)nyrlda21ne,.°? 42488

4 g of the product cF Example 6 in the
mixture of 40 ml of formic acid an 16 60 ml of water
are heated to reflux for 4 hours. The reaction mixture is
poured over a solution of sodium hydroxide in excess
to which ice has been added. The mixture is extracted
with methylene chloride, the organic layer is senarated

-and dried over sodium sulfate.

_ The solvent is evaporated to dryness un-
der vacuum then the residue is recrystallized in absgo~
lute ethanol. m.p. : 158-160°C; Weight: 3.2 g.

By using similar methcos, the compounds
accoraing to the invention described in Table 1

" hereinbelow are prepared.

_residue is chromatographed over silica gel, eluting'with.
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Vasm .
SR 32083 -X —0 CC—NH

AN . |
CH,

Ch.

SR 42095 | —-X  S— o--co—\: 5
13

\_/ ey
SR 42139 —xu—‘o:-z
SR 42336 - X Y— OH

T L . 1 —————————— - e W am e ST
SR 42368 -—\/\:>- OH
SR 42399 —x/\}on

Y R R e

S R T L

isopropvl
-ether

131°c .
ethvl acetate-
isopronvl
ether

126-1233°C
ethv]l acetate-
isonronvl
ether

187~183°C
(methanol)

Preparation of 1lh: Reaction scheme

N
Ar
ITIb
R, -
7 RN
1 /R‘
\R,. N N
2 \Rz.
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The 6-ary1-pyrimidiné-2~ones (11b) are
prepared in accordance with the method described in :
Journal of Organic Chemistry, 1953, 18, pp 588-523,

Compounds 111 b and IV b are obtained
by using the same methods as those used for the similar
compounds in pyridazine series. '

1f£ R is a halcgen, halogenation of
the pyrimidine nucleus for obtaining 1 b is effected 
by N-chloro-succinimide azcording to the method dascri-~
bed in : Tetrahedron, 1966, 22, 240l.

EXAMPLE 3 - '

2~ (4-hvdrcxyv-viveridino)-4-~(2-chlorc-~

oshenvi)nvrimidine; CM 40724.

a) 4~(2=-chlero~nhenvl)-nvrimidine-2-con

The 2-chlorco-benzovl acetaldehvde is
prepéred according to the mathod described in : 3erichte
der Deutschen Chemischen Gesellschaft, 1901, 34,
3889-3897.

_ 53.6 ¢g of this product are dissolved

in 2.5 1 0f absolute alcohol to which are added 17.63 g
of urea and 29.35 ml of concentrated hvdrochloric
acid.'After heating to reflux for one night, the
reaction mixture is concentrated. The residue is taken
up in diluted sodium hydroxide and extracted with ethvl
acetate. The organic phase is washed with water, dried
over sodium sulfate and concentrated to drvness.

The crystallized residue is chromato-
graphed, then 10.1 g are dissclved in 500 ml of ethanol.
4.54 g of potassium hydroxide dissolved in 50 ml of
water are added, then the mixture is heated to reflux
£or 30 minutes. After having concentrated the reaction
mixture under vacuum, the residue is neutralized by
dilute hvdrochloric acid. '

The organic vhase is extracted with
methylene chloride, washed with water, dried over .



'\.-/:

[ o
W

25

30

35

13

'sodium sulfate then concentrated. The crystallized
residue is washed with 50 ml of ethyl acetate to vield

6 g of white product. _
m.p.: 210-212°C.

b) 2—chlofo—4-(2—chldro—phenyl)ﬁvrimid-'

ine

This product is obtained by action of
nhosphorus oxychloride hot according to the method '

‘mentioned for the preparation of 1 a.

m.p. : 100°C (hexane)

c) CM 40724

The modus operandi described in Example
is used for adding 4-hydroxy-piperidine.

m.p.: 102-104°C (isopropyl ethar).
EXAMPLE 9

Hydrobromide of 5-chloro-6-(2Z~chloro-

phenyl) -2-(4-hydroxy-nineridino ) ovrinidine; SR 40833
2.7 g of CM 40724 are dissolved in

50 ml of chloroform. 1.37 g of N-chloro-succinimide

are added and the reaction mixture is heated to reflux
for one night, then concentrated under vacuum. The
residue is taken up in 50 ml of beoiling water, the
slightly cooled mixture is extracted with ethyl acetate.
The organic phase is decanted, dried over sodium sulfate
then concentrated. The residual oil is chromatographed
over silica gel using as eluent a cvclohexane-ethyl
acetate (50/530vol:vol) mixture. After elimination of

impurities at the head of the column, the product

described is eluted. The concentration of the fractions
vields 1.9 g of oil which is taken up in 100 ml of
ether. :
After bubbling hydrobromic gas up to
acid pH, the hydrobromide of the product crystallizes.
It is recrystallized in acetonitrile.

' ' m.p. 192.194°C,

1
S
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i No. of _x/RI R . m‘::o' °C
‘ product R 3 a solvent o=
| = 2 crvstaliization .
! SR 41554 -{:::>}—GH i V2 NS 140~142°C
{ . n i Y OT
| \“=;/f_ is0p ooVl
R S R . e ether
i S 5 e e e s s e e 0 o e e e e e -~y
| _
i 7
! SR 41556 -—O— CH c1 4 Noa [T
, isonrony
____________ L O AU ether !
CH,~ CH,—OH | [T TTTTTTTTTTY
2 2 °
SR 41590 -7 H 7N nec :
N 4/ Cl isopropyl
CHZ_ CH2 - GH N— ether
o _CH, —CH, —OCH /N 106—L08°c
10 "SR 41591 —N _ H isopropyl
\\CHZ-.CH,—-OH - — ether

14

By following the methods of preoaration'

lndlcated the COWpounds accordlng to the invention
described in Table II hereinbelow are obtained.
.TABLE XI

activity.

e

The products according to the

invention have been assessed for their hynnogenlc and
sedative effects, as well as for their anti-epileptic
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I -~ ASSESSMENT OF THE HYPNOGENIC AND SEDATIVE EFFECT
OF THE PRODUCTS

a. Effect of the products on the

svontancous motilitv.

The sedative effect is translated
by the reduction of the spontaneous motility of the
animals. This was measured by the actimeter test
develcped by BOISSIER and SIMON (1965). The equipment
was ccmposed of actimetric cages, of the Apelab type
(26 x 21.5 x 10 cm), through which pass two light
rays which act on a photoelectric cell. The batches
were constituted bf 12 female Charles River CD1l mice
weighing between 20 and 24 g. The animals were placed
individually in the cages 45 minutes after the oral
administration of the products at the dose of 250 mg/kg
or at the dose of 100 mg/kg. Zach passage througn a
light beam was counted by an individual meter. The.

scores corresponding to the movements of the animals

were recorded for 10 minutes and compared with the

scores macde by the bhatches of control animals, treated
solely by the vehicle (0.1 N HC1l).

Comments

After administration, at the oral
dose of 100 mg/kg or of 250 mg/kg, the products of
the invention reveal a powerful sedative effect
characterized by a considerable reduction in the
motility of the animals.

On the other hand, at the dose
of 100 mg/kg, .the C¥ 41378 nrovokes a loss of turn~

around raflex characteristic of a sleep-inducing effect

in 60% of the animals treated.
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Products Dose p.o mg/he Locomotor activity.
Score (n.cent/controis)
CM 30857 100 - g7 ¢ XX
CM 30007 100 - ag o XX
CM 41127 100 - ag ¢ XX
SR 31135 100 ~ g1 ¢ XX
SR 21171 100 - 34 c
QR-41172 100 - 32 ¢ %%
SR 41184 100 - g1 ¢ XX
SR 31188 100 - 778 %7 |
SR 31254 100 - 556 % %
SR 41250 100 - 10 ¢ !
SR 41261 100 - 27 8 X {,
CM 30858 250 - 20 %
SR 41185 250 _ ~g ¢ X%
SR 41554 250 - 269 %
SR 21556 250 - 20 ¢ xx
SR 41538 250 - g3 ¢ %
SR 415589 250 - 66 % ~%
SR 41654 250 . 57 ¢ XX
SR 416753 250 - 61 4 X
SR 41174 100 -~ 15 %
SR 41932 150 - 59 ¢ *¥
SR 42095 10 - 28 8%
' %
SR 42487 100 - 42 %

+ p 0,05 (Student test)

*+p 0,01

11
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b. Potentialization of narcosis

bv pentobarbital

With a view to'assessing the hypno-
genic power of the products, we have studied their
capacity to potentialize the effects of a subnarcetic
docse of pentcbarbital in the mouse. The batches were
constituted by 10 Charles River CDl mice, weighing _
between 20 and 24 g. The pentobarbital (20 mg/kg, i.o.)
was administered 60 minutes after administration of
the products. The critericn of sleep-induction retained
was the loss of the turn-around reflex. The animals

which did not vpresent this reflex were counted.

_ Potentialization of

Products| pentobarcital

EDcyy (mg/kg, ©.0.)
-/

Y 40907 95
SR 41155 20
SR 41378 1
SR 41554 66
57 42095 7,4
SR 42483 67

The products according to the invention

arz capable of.poténtializing narcosis by pentobarbital:
perty is predictive of a hypnogenic effect.

IX - ASSESSMENT OF THE ANTI~-EPILEPTIC ACTIVITY OF THE

PRODUCTS

The anti-epileptic effect of the prod-
ucts in the mouse was assessed on a modal of convulsions
provoked by an electric shdck, and on a model of con-
vulsions induced by a chemical agent : bicuculline.



10

15

20

25

18

a. Antagonism of the convulsicns

induced by an eledtric shock. ,

The  test .was slightly modified from
that of SWINYARD et al (1952) and ASAMI et al (1974). The
equioment was composed of a Racia shock generator provid-

ed with two ocular electrodes delivering a current of
12.5 volts for 0.3 seconds. The batches were constituted
by 10 Charles River CD1 mice, weighing between 20 and
24 g. The vroducts were administered by the oral rouée,
60 minutes before the electric shock. The animals
preéenting no tonic extension of the rear limbs were
considered as being protected from the convulsive crisis.
b. Antagonism of the convulsions pro-

voked by bicuculline

 The batches were constituted by 10
Charles River CD1 mice, weighing between 20 and 22gq.
The products were administered by the oral route,'60
minutes before the bicuculline (0.8 mg/kg} i.v.}). The
appearance of tonic convulsions was noted during the
60 minutes following the injection of the bicuculline.
Comments ¢ .

After oral administration in the mouce,
the products according to the invention show anti-
epileptic properties both with respect to electric shock
and bicuculline.
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Median effeétive dose (EDen).
_ (me/kg, n.o.) 50
Products
Antagonism of the | Antagonism of
electric shock Bicuculline
CM 30857 63
CM 40858 49
© CM 40907 16 38
cM 41127 . 28 ag
SR 41171 36 83
SR 41172 28 59
SR 41184 48
SR 41188 45
SR 41378 30 5,7
SR 41554 145 147
SR 41558 115 30
SR 41673 27 81
SR 41820 10 13
SR 41174 92
SR 41932 30 131
SR 42095 2 1,6
SR 42399 38
SR 42487 57
SR 42488 40 35
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following administration of the products. The LD

IIT - DETERMINATION OF THE LETHAL DOSE IN THE HOCSE_'
AFTER ACUTE ADMINISTRATION OF THE FRODUCTS

The products were administered by the

oral route to batches of 5 female Charles River CDl mice,

weighing between 20 and 24 g. They were soclubilized
in 0.1 W HC1.

Toxicity was noted during the 72 hours

59 vas
calculated for two v»roducts.

TABLE V
3 of toxicity or LDz,
Product . E _ -
e 230 ma/kg p.o. - | 9N /g o.o. j 1 mo/kd D.0.
!
CM 40838 0 0 0
CcM 40007 DL., = 807
cM 41127 0 0
SR 411553 0 100 100
SR 41171 o 0 100
SR 41172 0 0 100
SR 41184 0 60 100
' 0
SR 41185 0 0
' [
SR 41188 0 0 40
SR 41254 0 0 20
SR 41378 DLy, = 425
SR 41554 0 | 0 ‘ 0

et e
prpesommm et
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. TABLE V {cont.)

$ of toxicitv or INg,
Products . ;
230 mo/Xa ».0. 300 mg/kz v.0. 1000 mg/kg ».0.

SR 41556 0 0 0
SR 41558 0 0 80
SR 41559 0 0 0
SR 41580 0 0 40
SR 41591 0 c 0
SR 41654 0 0 60
SR 41673 0 0 20
SR 41932 0 0 ' 100
SR 42094 0 0 0
SR 42399 0 0

SR 42487 0 0 0
SR 424883 | £ 0 0 0

20

25

30

The results expressed in percentage
bf animals which die in the 71 hours consecutive to the
oral administration of the products are noted in the
preceding Table.. _ |

The tests thus effected show that the
products according to the invention present interesﬁing
pharmacological properties and a low toxicity. They'may
be used in human therapeutics, particularly for the
treatment of psychic, neurological or neuromuscular
disorders. _ |
. The products according to the invention

may be used in particular for the treatment of disorders

in mood or in the behaviour: nervosity, irritability
as well as for the treatment of anxious states, insomnias
and epilepsy. ' '
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These products may be administered'by
the oral route or by,the'ipjectable route. The pharma=-
ceutical compositions may be solid or liquid and may.
be in the form for example of tablets, capsules, granules,
suppositories or injectable prenarations.

Posology may vary in large proportions,
in particular, depending on the type and seriousness -
of the disorder to be treated and depending on the mode

of administration. In the adult by the oral route, it is

most often included between 1 mg and 500 mg pér dav,
possibly spread out in several doses.
By way of example, the fcllowing
Galenic preparation may be indicated :
Capsules |
CM 40907 100 rg
Aerosil 0.5 mg
Magresium stearate 1.5 mg
Starch STA RBX 1500 48 rg



