WO 03/ 027078 PCT/ HU02/ 00097 Substituted al kyl am nopyri dazi none
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relates to substituted al kyl am nopyri dazi none derivatives, process for the
preparation thereof and pharnmaceutical conposition containing the sane.
Background of the invention Anxiety is a major CNS synptom acconpani ed by
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Field of the invention

The invention relates to substituted alkylaminopyridazinone
derivatives, process for the preparation thereof and

pharmaceutical composition containing the same.
Background of the invention

Anxiety is a major CNS symptom accompanied by many
psychiatric disorders, medical and surgical conditions and stress
situations. Benzodiazepines such as diazepam,
chlordiazepoxide, and alprazolam etc. are the most commonly
“used Bgérﬁé"iffﬂié?a?i'GuS\ariXiétyfdi'sorderS?However—;sedat—iveff e
and amnestic side effects are a major disadvantage of these
drugs especially in disorders affecting active, working
populations. Moreover, withdrawal symptoms may occur
following suspension of benzodiazepine administration after
long term therapy. Therefore, finding of an effective
anxiolytic/antistress compound without such undesirable side

effects, low addictive potential and good safety features still



remai ns one of the nost challenging ainms of CNS pharnmacol ogy research

t hese days. Pip erazinyl al kyl am no-3(2H) - pyri dazi none derivatives having

bl ood preasus®2iootveri ng ef fect and bei ng suitable for thePCrrEaRBY oOf
heart failure and peripheral circulatory disturbances are known from EP-A
No. 372 305. Summary of the invention The object of the invention is to
provi de new substituted al kylam nopyri dazi none derivatives havi ng usef ul
pharmaceutical properties and free of disturbing side-effects. The above
object is achieved with the aid of the present invention. According to the
present invention there are provided neyw al kyl am nopyri dazi none
derivatives of the general Formula O RL XNI ~\ /-~ QR4 N (CH2)n N, m
WRs R2 WD 03/027078 PCT/ HU02/ 00097 3 (wherein

remains one of the most challenging aims of CNS

pharmacology research these days.

Piperazinylalkylamino-3(2H)-pyridazinone derivatives having
blood pressure lowering effect and being suitable for the
treatment of heart failure and peripheral circulatory disturbances

are known from EP-A No. 372 305.

Summary of the invention
The object of the invention is to provide new substituted
alkylaminopyridazinone derivatives having useful

pharmaceutical properties and free of disturbing side-effects.

The above object is achieved with the aid of the present

invention.

According to the present invention there are provided new

alkylaminopyridazinone derivatives of the general Formula
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R is hydrogen or al kyl having 1-4 carbon atons; X is hydrogen
R2 is hydrogen or alkyl having 1-4 carbon atons; nis 1, 2 or 3; Qand W

i ndependewDlog/o1008n each ot her stand for -N= or -CHs

or hal ogen;

and PRA/HIrd/0RBD7

i ndependently from each other represent hydrogen, halogen, trifluoronethyl

or al koxy having 1-4 carbon atons)
addition salts thereof.

pr ef erabl e subgroup of the invention conmpounds of the general

are those derivatives, in which R is hydrogen; X s -hydrogen
and Wi ndependently from each other stand for N= or -CH=;, and
i ndependently from each ot her represent hydrogen, chlorine, fl

trifluoromnethyl
salts thereof.

or net hoxy and pharnmaceutically acceptabl e acid

and pharnmaceutically acceptabl e acid
Description of the preferred enbodi nents A

Formul a |
nis 1; Q
R4 and R5
uori ne,
addi tion

Qa7078 PCT/ HU02/ 00097 4 The foll ow ng conpounds of
t he general Formula | possess

R, is hydrogen or alkyl having 1-4 carbon atoms;

X is hydrogen or halogen;

R, is hydrogen or alkyl having 1-4 carbon atoms;

nis 1,2 or3;

Q and W independently from each other stand for -N= or -CH=;
and

R4 and R independently from each other represent hydrogen,
halogen, trifluoromethyl or alkoxy having 1-4 carbon atoms)

and pharmaceutically acceptable acid addition salts thereof.

Description of the preferred embodiments

A preferable subgroup of the invention compounds of the
general Formula I are those derivatives, in which

R, is hydrogen;

X'is hydrogen;

nis1;

Q and W independently from each other stand for -N= or -CH=;
and

R4 and R; independently from each other represent hydrogen,
chlorine, fluorine, trifluoromethyl or methoxy

and pharmaceutically acceptable acid addition salts thereof.



particul arly preferable pharmaceutical properties:

5-{2-[4- (et hoxytrifl uoronet hyl phenyl) - pi perazi ne-
2H pyr i capinm2B®78 one;

-{2-[4-(2-fluorophenyl) pi perazi ne-1-yl ] et hyl
{ [ 4- phenyl pi perazine-1-yl] ethylamno } -2H pyridazine-3 - one;
-[2-(4-pyridin-2-yl pi perazi ne-1-yl) et hyl am no] - 2H pyri dazi ne-

[ 2- (4- pyri m di n-2-yl pi perazi ne-

5
5-{ 2-
5
5

2- [4-(3 -chl orophenyl) pi perazine-1-yl] ethyl-amno } -2H
pyri dazi ne- 3- one;
} -2H pyridazi ne-3-one and-pharnaceutically acceptable acid addition salts

t her eof .

The definition of the ternms used throughout the body of the

5- { 2- [4-(4-fluorophgnyl)piperazine- | -yl] ethyl

| -yl]- ethylam no }
PCT/HU02/00097
-am no}-2H pyridazi ne- 3-one;

3-one;
1-yl)ethyl am no] -2H pyri dazi ne- 3-one;

5-{

-am no

speci fication a”d"I‘h@%ﬂb%ﬁ?cbﬁp@ﬁndsodft%%engﬂaﬂ*"bﬁﬁﬂl'af[ sgéen” neans the

fluorine, chlorin

WO 03/ 027078 PCT/ ﬂhﬂ%@ﬁ%ﬁref&aﬁl&pﬁ&mﬁbeﬁid@m@m havi ng 1-4 carbon

at ons"

relates to

e, brom ne and” iodine atons, and Is preferably chlorine.

5-{2-[4~(methoxytrifluoromethylphenyl)-piperazine-1-yl]-
ethylamino }-2H-pyridazine-3-one;
5-{2-[4~(2-fluorophenyl)piperazine-1-yl]ethyl-amino}-2 H-
pyridazine-3-one;
5-{2-[4-phenylpiperazine-1-yl]ethylamino }-2 H-pyridazine-3-
one;

5-[2-(4-pyridin-2-ylpiperazine-1-yl)ethylamino]-2 H-pyridazine-
3-one;
5-[2-(4-pyrimidin-2-ylpiperazine-1-yl)ethylamino]-2H-
pyridazine-3-one;

5-{2-[4~(3-chlorophenyl)piperazine-1-yl] ethyl-aﬁlino} -2H-
pyridazine-3-one; '
5-{2-[4-(4-fluorophenyl)piperazine-1-yl]ethyl-amino}-2H-

pyridazine-3 -one

The definition of the terms used throughout the body of the

specification and the claims is as follows:

The term “halogen” means the fluorine, chlorine, bromine and

iodine atoms, and is preferably chlorine.



straight or branched chai ned al kyl groups, e.g. nethyl, ethyl, n- propyl,

i sopropyl, n-butyl, sec-butyl, isobutyl or tert-butyl etc. The term

"al koxy" weleawe®78 o strai ght or branched chai ned al koxy gPCEFHj0280a97

met hoxy, ethoxy, isopropoxy or n-buthoxy, preferably nmethoxy. The term

"l eaving group" relates to halogen (e.g. chlorine, bromne) or

al kyl sul fonyl oxy groups (e.g. nehyl sul fonyl oxy) or aryl sul fonyl oxy groups
(e.g. benzyl sul fonyl oxy, p-toluene- sulfonyloxy). The term
"pharnmaceutically suitable acid addition salt” of the substituted

al kyl am nopyri dazi none derivatives of the general Formula |, relates to
non-toxic acid addition salts of the conpounds-forned

wi t h=i nor gani c- aci ds-such as-hydrochloric acid, hydrobromc acid, sulfuric

aci d, phOSphO“ C %e%ﬂhe‘alkﬁyl rcﬁfpﬂl@d%ﬁg o é’a&b&&'ﬁfhﬁeﬁ’ xfewté@fo acid, acetic
acid, maleic acid, fumaric acid, lactic acid, tartaric acid, succinic

acid, citric aci d,straig@lﬂbebmhéd)nhmna@ alkyl grdlqalsuegemetﬁ}dmthybmbd
met hanesul fonic acid etc. WO 03/ 027078 PCT/ HU02/ 00097 6 Accor di ng to a

further feature ofpropd, isopxpyl, 1-hulghtseorbutieisebity! optest-bued ete. pr ocess f or
the preparation of conpounds of the general Formula I

The term “alkoxy” relates to straight or branched chained
alkoxy groups, e.g. methoxy, ethoxy, isopropoxy or n-buthoxy,

preferably methoxy.

The term “leaving group” relates to halogen (e.g. chlorine,
bromine) or alkylsulfonyloxy groups (e.g. methylsulfonyloxy)
or arylsulfonyloxy groups (e.g. benzylsulfonyloxy, p-toluene-
sulfonyloxy).

The term “pharmaceutically suitable acid addition salt” of the
substituted alkylaminopyridazinone derivatives of the general
Formula I, relates to non-toxic acid addition salts of the
‘compounds formed withinorganic-acids-such-as-hydrochloric-
acid, hydrobromic acid, sulfuric acid, phosphoric acid etc. or
organic acids such as formic acid, acetic acid, maleic acid,
fumaric acid, lactic acid, tartaric acid, succinic acid, citric acid,
benzenesulfonic acid, p-toluenesulfonic acid, methanesulfonic

acid etc.



(wherein R is hydrogen or al kyl having 1-4 carbon atons; X is hydrogen
or halogen; R2 is hydrogen or alkyl having 1-4 carbon atons; nis 1, 2 or
3; Q and wWwimdependent |y from each other stand for N= or PCHHUZANI7TR4 and
R5 i ndependently from each other represent hydrogen, hal ogen,
trifluoronmethyl or al koxy having 1-4 carbon atons) and pharmaceutically
acceptable acid addition salts thereof which conprises a) reacting a
conmpound of the general Formula O R\ x N ((CH2Y1 n R2 WD 03/027078
PCT/ HU02/ 00097 7 (wherein L1 is leaving group and Rl, R2, X and n are as
stated above) w th an am ne of the genemgal Fornul a

According to a further feature of the present invention there is
provided a process for the preparation of compounds of the
general Formula I

(wherein

R; is hydrogen or alkyl having 1-4 carbon atoms;

X is hydrogen or halogen;

R, is hydrogen or alkyl having 1-4 carbon atoms;

nis 1,2 or3;

Q and W independently from each other stand for -N= or -CH=;
and

R4 and Rs independently from each other represent hydrogen,
halogen, trifluoromethyl or alkoxy having 1-4 carbon atoms)
and pharmaceutically acceptable acid addition salts thereof

which comprises

a) reacting a compound of the general Formula

0
R X
*ﬁ
i
n

R,



/-~ Q- RAHN- (Ill) WR5 (wherein Q W R4 and RS are as stated above);
or b) reacting a conpound of the general Formula 0 RL X NI (I1V) NY
(wher ei n wWoiog/obmr©gen and RL and X are as stated above) wPCh/RU020009p0ouUNd Of
the general Formula /\ Q- RA HN ~ (CH2} NJ (\ (V) | WR5 R2 WO

03/ 027078 PCT/ HU02/ 00097 8 (wherein R2, n, Q W R4 and R5 are as stated
above); and, if desired, subjecting a conpound of the general Fornula I,
wherein X stands for hal ogen, to catal ytic dehal ogenation to obtain a

conmpound of the general Fornmula | or its hydrochloride salt, wherein Xis
hydr ogen; and/ or 7

(wherein

L, is leaving group and Ry, Ry, X and n are as stated above)

with an amine of the general Formula

N Q=R
HN ,N—%zf (1)

R;

(wherein Q, W, R, and R; are as stated above); or

b) reacting a compound of the general Formula

¥ @v)

(wherein Y is halogen and R, and X are as stated above) with a

compound of the general Formula

™\ Q=R
HN/\(cﬂz}n—N \—JN—<§N y V)

l R
R,

S



converting a conpound of the general Fornmula thus obtained into a

phar maceutically acceptable acid addition salt thereof or setting free a
conmpound wb osleg7ogeneral Fornula | froman acid addition ®altHUKMI®ASEe Of
processes (a) and (b) of the invention, the reactions are carried out in a
manner simlar to the known anal ogous processes, see e.g. March, J.:
Advanced Organic Chem stry, Reactions, Mechanismand Structure, 4th
Edition, John Wley and Sons, New York, 1992. -Wen a substituted

al kyl am napyri dazi none derivative of-the-- Fornula I, wherein X stands for
hal ogen, preferably chlorine, is subje§ ted to catal ytic hydrogenati on,

t hen dehal ogenati on proceeds and the correspondi ng substituted

al kyl am nopyri dazi none derivative of the Formula | or its hydrochloride

salt, wherein X R pa t r WD 03/027078
PCT/ HU02/ 00097 9S(R@%gélcat2al"y¢w’hﬁ‘g%c%g A8 dostatelaBBe); 1O O/ D2707

anal ogous nﬁnneran@%ﬂdb%uiéﬂ%&@ﬁlgdﬁé&ﬁp&ﬁfh d)f‘thé@%néﬂa'l foahtlag, [e. 9. March,
J.: Advanced Organi ¢ Chem stry, Reactions,; Mecham smand Strlcture, 4t

Edi ti on, John W lwelereindXSomsls fehalégek, tolaytic désmldgamabipdriogen source, for
exanple, hydrogen gas, hydrazine,
obtain a compound of the general Formula I or its hydrochloride
salt, wherein X is hydrogen; and/or
converting a compound of the general Formula thus obtained
into a pharmaceutically acceptable acid addition salt thereof or
_setting free a compound of the general Formula I from an acid

addition salt.

In case of processes (a) and (b) of the invention, the reactions
are carried out in a manner similar to the known analogous
processes, see e.g. March, J.: Advanced Organic Chemistry,
Reactions, Méchanism and S:tructure, 4% Edition, John Wiley
and Sons, New York, 1992.

“When a‘substituted-alkylaminopyridazinone-derivative-of the-
Formula I, wherein X stands for halogen, preferably chlorine, is
subjected to catalytic hydrogenation, then dehalogenation
proceeds and the corresponding substituted
alkylaminopyridazinone derivative of the Formula I or its
hydrochloride salt, wherein X stands for a hydrogen atom is

formed.



hydrazi ne hydrate, formc acid, a trialkylamoniumformate or an al kal
netal formate can be used. The catalyst is suitably palladium platinum
oxi de, Raweysfrmkel etc. The reaction can be perforned i eCrhEugoe®ence or
absence of an acid binding agent. As the acid binding agent, an inorganic
base such as sodi um hydroxi de or an organi c base such as hydrazi ne,
triethyl amne, diisopropyl ethyl amne etc. can be used. The reaction
can be carried out in an indifferent protic or aprotic solvent or a

m xture thereof. The protic solvent is, for exanple, an al kanol, water or
m xtures thereof, the aprotic solvent isqgsuitably dioxane,

t et rahydr of urane or dichloronethane. In general, the reaction tenperature
i s=0=150C preferably 20=100C-. The preparation of the acid addition salt

fromthe free basgheloardifie BpNSEaIatlH Bibidd A% bAGnhidepat i on of the base

fromthe acid addition salt are carried out in a manner known per se. The

al kyl am nopyri dazinoner dethevabiasses désctibed e ter labrdtaieeld Mhdchused as the
starting conmpounds can be prepared by the WO 03/027078 PCT/ HU02/ 00097 10

process descri bedli AdvagcedhOegariic ChealistPa tRevictiopgNledianim bod

e oen Y W3k oo s B SHR el s
As the hydrogen source, for example, hydrogen gas, hydrazine,
hydrazine hydrate, formic acid, a trialkylammonium formate or
an alkali metal formate can be used. The catalyst is suitably

. palladium, platinum oxide, Raney nickel etc. The reaction can

be performed in the presence or absence of an acid binding
agent. As the acid binding agent, an inorganic base such as
sodium hydroxide or an organic base such as hydrazine, triethyl
amine, diisopropyl ethyl amine etc. can be used. The reaction
can be carried out in an indifferent protic or aprotic solvent or a
mixture thereof. The protic.solvent is, for example, an alkanol,
water or mixtures thereof, the aprotic solvent is suitably
dioxane, tetrahydrofurane or dichloromethane. In general, the

reaction temperature is'0-150°C; preferably-20-100°C-

The preparation of the acid addition salt from the free base of
the general Formula I and the liberation of the base from the

acid addition salt are carried out in a manner known per se.

The alkylaminopyridazinone derivatives of the general Formula

II used as the starting compounds can be prepared by the



way [Pollard et al., J.Am Chem Soc., 56, 2199 (1934)]. The

di hal opyri dazi none derivatives of the general Formula IV are partly known.
The novelwooapoumgls can be prepared by using the nethodsPkmmwo2oo®m t he
literature [Honmer et al., J. Chem Soc., 1948, 2194]. The conpounds of the
general Formula V can be prepared from the correspondi ng am ne of the
general Fornmula Il in a manner known per se [Shigenaga, S. et al., Arch.
Pharm, 329(1), 3-10 (1996); Janssens, F. et al., J. Med. Chem, 28(12),
1934-1943 (1985; He Xiao Shuet al:; Bioorg:-Md.-Chem=Lett, |-(1=8),
2399-2402 (1997)]. The pharmacol ogi cal effect of the substituted

al kyl am nopyri dazi none derivatives of the general Fornmula | was studied in
the followi ng test. WO 03/027078 PCT/HU02/ 00097 11 Methods and Results

Effects on bl ood BressitesciRdSHRAE HiBRlSONRI By B ABSHERdnivgoNSel ous,

freely noving, e Wstar rats using a ry system (Data
Sci ences |nternaP®FTPIU9@OOOQﬁ}UWOM976¢@G$)§, USA). Prior to treatnents

rats were inplanted with transmtters (typé: TL11M2-C50- PXT) that
permtted continuos nonitoring of arterial blood
The amines of the general Formula ITI are partly known
compounds. The novel ones can be prepared in an analogous

way [Pollard et al., J.Am.Chem.Soc., 56, 2199 (1934)].

The dihalopyridazinone derivatives of the general Formula IV
are partly known. The novel compounds can be prepared by
using the methods known from the literature [Homer et al., J.
Chem. Soc., 1948, 2194].

The compounds of the general Formula V can be prepared from
the corresponding amine of the general Formula III in a manner
known per se [Shigenaga, S. et al., Arch. Pharm., 329(1), 3-10
(1996); Janssens, F. et al., J. Med. Chem., 28(12), 1934-1943
(1985); He Xido Shu'et al; Bioorg: Med-Chem: Lett2(18);
2399-2402 (1997)].

The pharmacological effect of the substituted
. alkylaminopyridazinone derivatives of the general Formula I

was studied in the following test.



pressure. Under sterile surgical conditions, catheter of the transmtter
was introduced into the abdom nal aorta for neasurenment of arterial blood
pressure wWod3kmw7d¢ ransnmtter was sutured to the abdom nalPCeaito2mb09ani mal s
anaesthetised with pentobarbital-Na (60 ng/kg, i.p.; Nenmbutal inj.

Phyl axi a- Sanofi, Budapest). After surgery the animals were treated with
an antibiotic (1 mM/kg i.m Tardonyocel conp. inj. ad us. vet.,

Bayer - AG, =Lever--kever-Cernany);: A day postoperative- recovery period was
al lowed. Radio signals emtted by the transmtters were detected by
RLA1000 type receivers placed under eggh animal's cage. The data were
collected, saved and evaluated using the Dataquest IV. software from Data
Sci ences. The conputer was set to sanple the paraneters for 10 seconds in

every second m nNygthdd€ah8Respst ances or vehicle (nethyl cellul ose 0.4%
wv) were admnistered orally by gavage in a volume of 1 m/kg at about WO
03/ 027078 PCT/ HU02/ 00097 12 10 a.m The effects of test itens were
nmeasured for 6 hours. The effect of each conpound was conpared with that
caused by vehi cEffecteanbdoad psessyre wo- way anal ysis of variance for
repeated neasures with Scheffe's post hoc test. Data obtained are shown in
the Table 1. None of the conpounds

The experiments were performed in conscious, freely moving,
male Wistar rats using a radiotelemetry system (Data Sciences
International, St. Paul, Minnesota, USA). Prior to treatments
rats were implanted with transmitters (type: TL11M2-C50-
PXT) that permitted continuos monitoring of arterial blood
pressure. Under sterile surgical conditions, catheter of the
transmitter was introduced into the abdominal aorta for
measurement of arterial blood pressure and the transmitter was
sutured to the abdominal wall of animals anaesthetised with
pentobarbital-Na (60 mg/kg, i.p.; Nembutal inj. Phylaxia-
Sanofi, Budapest). After surgery the animals were treated with
an antibiotic (1 ml/kg i.m. Tardomyocel comp. inj. ad us. vet.,
BayerAG;Leverkusen;-Germany)-A-7-day-postoperative-
recovery period was allowed. Radio signals emitted by the
transmitters were detected by RLA1000 type receivers placed
under each animal's cage. The data were collected, saved and
evaluated using the Dataquest I'V. software from Data Sciences.
The computer was set to sample the parameters for 10 seconds
in every second minute.

The test substances or vehicle (methyl cellulose 0.4% w/v) were

administered orally by gavage in a volume of 1 ml/kg at about



exam ned reduced bl ood pressure of the test aninmals. Table 1 Effects of
different test itens or vehicle on nean arterial blood . pressure for 6
hour s af twp oBiogArsrent in conscious rats Exanple Mean bl o®@dTH@ERHMIE
Results of after treatnent after treatnment statistical wth placebo with
test evaluation conpound (mmHg) mHd . _Mean_ S.E. Mean S.E. 7 92.6 3.3
92.7 3.2 NS. S E = Standard Error (of the nean); N. S. = Not significant
statistically (when conpared to placebo) According to data presented here
t he conpounds of present invention have no effect on bl ood pressure,
indicating the lack of antihypertensivejpotential. W 03/027078
PCT/ HU02/ 00097 13 Anxiolytic effect Vogel |ick-conflict Experinments were
performed in a PC operated system (LIIKOSYS, Experinetria, Hungary)
c?nsi sted of 8 ted a.ghameeffectf €5 temBdwerd tedfur6dEEY 6hbglsas boxes) each
o]

The effect of each compound was compared with that caused by

vehicle treatment using two-way analysis of variance for

repeated measures with Scheffe’s post hoc test.

Data obtained are shown in the Table 1. None of the compounds

examined reduced blood pressure of the test animals.

Table 1
Effects of different test items or vehicle on mean arterial blood

pressure for 6 hours after treatment in conscious rats

Example Mean blood pressure Results of
after treatment after treatment statistical
with placebo with test evaluation
compound
(mmHg) (mmHg)
T T fngaI:\]:_‘w TS\'E'g = 7;77M§,a£1 S ,S‘-]::'A,ﬁ o
7 926 | 33 | 927 | 32 N.S.

S.E. = Standard Error (of the mean); N.S. = Not significant

statistically (when compared to placebo)

According to data presented here the compounds of present
invention have no effect on blood pressure, indicating the lack

of antihypertensive potential.



whi ch was equi pped with a water fountain system nounted at appropriate
hei ght on the wall of the chanber and netal grid floor for delivering

el ectri c wbosks707860- 180 g nale Wstar rats (N=8) were depmim@d/oodo7
drinking water 48 h and fasted for 24 h prior to test. Test and reference
conpounds or vehicle were admnistered intraperitoneally, 30 mn prior to
test. Al procedures were carried out in a quiet, air-conditioned room
bet ween 07:30 and 13: 00 h at an anbient tenperature of 23 2 C. At the
begi nning of the test the animals were placed in the test chanber where
they had free access to drinking water if3or a 30 s grace period. After
that, electric shocks (600 A, 0.6 s) were=applied=throughthe-drinking-
spout=-followi ng every .20- licks during the 5 min test period (Vogel et
al, 1971). NunbeAnxdélypicréffdeed | i cks were recorded and stored by an | BM
conpati bl e conputer. Means SEM of nunbers of tolerated shocks were
cal cul ated in ealleggtick-couflicti stical analysis of data was perforned by

one way ANOVA foll owed by Duncan.s test I(éTATl %‘IHCA . The results obtained
are shown i n TabE&perim sa\ygxigzapﬁrforme in a PC operafed system

ueed as the' et cPAEPSERC PR Brashy PotetPREIR0067 "1 Tanl o 2

chambers (20 cm x 20 cm x 20 cm Plexiglas boxes) each of

which was equipped with a water fountain system mounted at
appropriate height on the wall of the chamber and metal grid
floor for delivering electric shocks. 160-180 g male Wistar rats
(N=8) were deprived of drinking water 48 h and fasted for 24 h
prior to test. Test and reference compounds or vehicle were
administered intraperitoneally, 30 min prior to test. All
procedures were carried out in a quiet, air-conditioned room

between 07:30 and 13:00 h at an ambient temperature of 23 £2

OC. At the beginning of the test the animals were placed in the
test chamber where they had free access to drinking water for a
30 s grace period. After that, electric shocks (600 pA, 0.6 s)
-were-applied-through the drinking-spout following-every-20-
licks during the 5 min test period (Vogel et al, 1971). Number
of punished licks were recorded and stored by an IBM
compatible computer. Means + SEM of numbers of tolerated
shocks were calculated in each group, statistical analysis of data
was performed by one way' ANOVA followed by Duncan's test
(STATISTICA). The results obtained are shown in Table 2.
Diazepam [7-chloro-1,3-dihydro-1-methyl-5-phenyl-2H-1,4-

benzodiazepine-2-one] was used as the reference substance.



Vogel 's drinking conflict test Conpound (Exarrpl e No ) MED in nmg/kg ip. 1

200 2 20.0 3 5.0 410.0 _._.~. ..__. 20.0 7
20.0 D awepaie®79 The data of Table 2 indi cate that t he PeUTRIG2 00098 d
al kyl am nopyri dazi none derivatives of the general Fornmula I have

significant anxiolytic effect equivalent to that of diazepam El evated
pl us-maze test in rats Tests have been performed as described by Pell ow and
co- workers [J. Neurosci. Methods, 14, 149 (1985)]. A wooden <cross, 15 cm
wide with 100 cmlong arns was used for the experinments. The sides and
ends of two opposite arns of the cross pere equipped with 40 cm high
wal | s, however, the arnms WD 03/027078 PCT/HU02/ 00097 15 were open to the
15x15 cmcentral area (closed arns). The two other opposite arns were not
encircled by walls (open arns). Male Sprague-Dawl ey rats wei ghi ng 200-220
g were used for

Table 2

Vogel’s drinking conflict test

Compound (Example No.) MED in mg/kg ip.
1 20.0
2 20.0
3 5.0
4 10.0
5 20.0
7 20.0
Diazepam 5.0

The data of Table 2 indicate that the substituted
alkylaminopyridazinone derivatives of the general Formula I

have significant anxiolytic effect equivalent to that of diazepam.
Elevated plus-maze test in rats

Tests have been performed as described by Pellow and co-
workers [J. Neurosci. Methods, 14, 149 (1985)]. A wooden
cross, 15 cm wide with 100 cm long arms was used for the
experiments. The sides and ends of two opposite arms of the

cross were equipped with 40 cm high walls, however, the arms



t he experinents. The animals were placed in the central area of the

equi pnent 60 mn after treatnent and the follow ng four paraneters have
been obsewvad/iotmrsthe 5 mn test tinme: - tinme spent in thecopaozanys, -
time spent in the closed arns, - nunber of entries into the open arns, -
nunber of entries into the closed arns. The effect was expressed as percent
increase in either the tine (nmeasured in sec) spent in the open arns or
nunber of entries into the open arns. MEDs (mnimal effective dose) were
determ ned for each conpound regarding the tine spent in the open arns._
The results obtained are sunmarized in{gable 3. Buspirone [ 8-
{4-[4-(2-pyrimdinyl)-1-piperazinyl]butyl}-8-
azaspiro[ 4, 5] decane- 7, 9-di one] was used as the reference substance. WO

03/ 027078 PCT/ HUQ%f@@?&Ytolﬁle 1B b &nd c&lteM alr € abbsed-ammaR Tiesgwd n rats
Compound (Exanple No.) MED in ng/kg po. 3 0.1 Buspirone 3.0
other opposite arms were not encircled by walls (open arms).

Male Sprague-Dawley rats weighing 200-220 g were used for
the experiments. The animals were placed in the central area of
the equipment 60 min after treatment and the following four
parameters have been observed for the 5 min test time:

- time spent in the open arms,

- time spent in the closed arms,

- number of entries into the open arms,

- number of entries into the closed arms.

The effect was expressed as percent increase in either the time
(measured in sec) spent in the open arms or number of entries
into the open arms. MEDs (minimal effective dose) were
determined for each compound regarding the time spent in the
-open-arms.—
The results obtained are summarized in Table 3. Buspirone [8-
{4-[4~(2-pyrimidinyl)-1-piperazinyl]butyl}-8-
azaspiro[4,5]decane-7,9-dione] was used as the reference

substance.



From Table 3 it is evident that the substituted al kyl am nopyri dazi none
derivatives of the general Fornmula | have outstanding anxiolytic activity
in the abwoe3ewrs consi derably exceeding the efficacy ofcCrumedi®rence
substance. Sedative effect Inhibition of spontaneous notor activity The-
ef fect on-spontaneous notor activity was investigated= according to Borsy
and co-workers [Borsy, J. et al, Arch. Int. Pharnmacodyn., 124, 180-190
(1960)] in a ten channel Dews instrument, with 1-1 animal in each channel.
Animals were placed into the instrunent 60 mn after per os treatnent with
either vehicle or test conpound, and inpgerruptions of infrared beans were
recorded for 30 mn. Fromthese data, 50 per cent inhibitory doses

(1 D50) have been determ ned by regressi on WO 03/027078 PCT/ HU02/ 00097 17
anal ysis. The results obtained are shown in Table 4. D azepam was used as
t he reference substance. Table 4 Inhibition of spontaneous notility in
mouse Conpound (Exanple No.) D50 i dabigkg po. 2 21.0 3 60.0

Elevated plus-maze test in rats

Compound (Example No.) MED in mg/kg po.
3 0.1
Buspirone 3.0

From Table 3 it is evident that the substituted
alkylaminopyridazinone derivatives of the general Formula I
have outstanding anxiolytic activity in the above test,

considerably exceeding the efficacy of the reference substance.

Sedative effect

Inhibition of spontaneous motor activity

The effect on spontaneous motor activity was investigated
according to Borsy and co-workers [Borsy, J. et al, Arch. Int.
Pharmacodyn., 124, 180-190 (1960)] in a ten channel Dews
instrument, with 1-1 animal in each channel. Animals were
placed into the instrument 60 min after per os treatment with
either vehicle or test compound, and interruptions of infrared
beams were recorded for 30 min. From these data, 50 per cent

inhibitory doses (IDso)have been determined by regression



5 >100.0 Diazepam 7.0 1In contrast to the diazepam used as the reference
subst ance, the tested substituted al kyl am nopyri dazi none derivatives of
the genewalosgromil a | di spl ay sedative effect only in a wrelratiozebo7 hi gh
dose. Based on the above test data, the substituted al kyl am nopyri dazi none
derivatives of the general Fornula | are effective in the treatnent of
various clinical patterns connected wth anxiety. In case of certain
conpounds, the anxiolytic potential exceeds by several orders of magnitude
the effect of the marketed reference substances (di azepam buspirone).
Sedati ve side-effect appears only in ajglose that is nmultiple of WO

03/ 027078 PCT/ HU02/ 00097 18 the one needed to produce the expected

t herapeutical effect. This neans that the substituted

al kyl am nopyr i danehgsix Thdaesulat obtemedfard StovgeneTableMoDiuzeépam do not have
sedative, life quality deteriorating side-effects which are characteristic
of benzodi azepiwasusegfdsgbe referansgrubstanceand nenory Male Wstar rats

wei ghi ng 200-220g were used. The animals were obtained from Charles R ver
Co. They were kept in a room

Table 4

Inhibition of spontaneous motility in mouse

Compound (Example No.) IDs, in mg/kg po.
2 21.0
3 60.0
5 >100.0
Diazepam 7.0

In contrast to the diazepam used as the reference substance, the
tested substituted alkylaminopyridazinone derivatives of the
general Formula I display sedative effect only in a relatively

high dose.

Based on the above test data, the substituted
alkylaminopyridazinone derivatives of the general Formula I are
effective in the treatment of various clinical patterns connected
with anxiety. In case of certain compounds, the anxiolytic
potential exceeds by several orders of magnitude the effect of
the marketed reference substances (diazepam, buspirone).

Sedative side-effect appears only in a dose that is multiple of



with normal 12-12 h light-dark cycle (light on: 06:00) at relative

hum dity of 6010 % The experinent was perforned in a five-channel "step

t hr ough” -wopma/0pm3s&i ve avoi dance | earni ng apparatus. The @qaIHURMD097

consi sted of two adjacent Plexi-glass boxes of 20x20x16 cm One of them
was made of regular transparent Plexi-glass and the other one was nmade of
bl ack, non- transparent Pl exi-glass. The boxes were connected with a 7.5x8
cm passage way, equipped with a conputer-controlled guillotine-door. The
passage of the rats through the door was detected by infrared photocells
arranged in two parallel lines in theigpening of the passage way. The door
was automatically closed when the animals passed through. The dark
conpartnment was equi pped with stainless steel grid floor through which WO

03/ 027078 PCT/ H{pR/d2RGRéded o prrluice itlee &xqrictesitbedepenticdldffeave been del i vered
to the animals. A 10 WIlight bulb was installed above the passage way in
the |ight conpafhisentansThat thepebstituted allgdapadpyridedinonet wo consecut i ve

days, in two sessions which were 24 h apart fromeach othgr. On Day 1
(Acqui sition) thdersvdtives of aqyeenead Formsy épaﬁtﬁﬁmﬁe&lﬁ’sa’g{q uation (grid

floor shock in t(?l?ah aﬁléte%ﬁ)r}gt?ﬁé st 0 epe o WhRY are characteristic of

benzodiazepines.

Effect of cognition and memory

Male Wistar rats weighing 200-220g were used. The animals
were obtained from Charles River Co. They were kept in a room
with normal 12-12 h light-dark cycle (light on: 06:00) at relative
humidity of 6010 %.

The experiment was performed in a five-channel “step
through”-type passive avoidance learning apparatus. The

equipment consisted of two adjacent Plexi-glass boxes of

20x20x16 cm. One of them was made of regular transparent

Plexi- glassA aﬁd tﬁé -&t_ler oﬁe waé made of blaék, non-
transparent Plexi-glass. The boxes were connected with a 7.5x8
cm passage way, equipped with a computer-controlled
guillotine-door. The passage of the rats through the door was
detected by infrared photocells arranged in two parallel lines in
the opening of the passage way. The door was automatically
closed when the animals passed through. The dark compartment
was equipped with stainless steel grid floor through which-



2 (Retention) they recalled the acquired information to avoid puni shnent
("if I gointothe dark I will be punished, so | stay outside in the
light"). Wayw3n2ioA&qui sition) The individually nunbered aniPeaimBUe@7pl aced

into the light conpartnent of the equi pnent.
door -was -opened and the rats-could freely pass to -the-dark

as safe) conpartnent.

ti me when the ani mal

After 30 s the guillotine
(consi dered

Step through | atency was automatically determ ned.
(Step-trough latency is the time period spanning from door opening to the

passed into the dark conpartnent.) The door was

closed then, and the tinmer was autonsfg cally stopped. An electric foot
shock of 1.2 mAlasting 2.5 s was applied to the animal through the
floor 3 s after the door has been closed, except for rats in the absolute
control group (REectheCkotshoekd ehddhaeabes) delfestd WORHORAART A

PCT/ HU02/ 00097 20 animals were renoved fromthe dark conpartnent

i medi ately af tl&rWtloght llbovashnstabekabaie the pastige Way ituthetdigbh of the

absolute control group was to show t hat shocked animals wl|

unpl easant foot @
to absolute control.

The experiment was performed on two consecutive days, in two

sessions which were 24 h apart from each other.

On Day 1 (Acquisition) the animals acquired information about

the situation (grid floor shock in the dark compartment), on Day

2 (Retention) they recalled the acquired information to avoid

punishment (“if I go into the dark I will be punished, so I stay

outside in the light”).

Day 1 (Acquisition)

The individually numbered animals were placed into the light

compartment of the equipment. After 30 s the guillotine door

was-opened-and-the rats-could freely pass-fo.the dark .

(considered as safe) compartment. Step through latency was

automatically determined. (Step-trough latency is the time

period spanning from door opening to the time when the animal

passed into the dark compartment.) The door was closed then,

and the timer was automatically stopped. An electric foot shock

of 1.2 mA lasting 2.5 s was applied to the animal through the

grid floor 3 s after the door has been closed, except for rats in

the absolute control group (no shock + vehicle treated). Test

r emenber
m@Ntr eveal ed by increased |latency tinme when conpared
That is the essence of acquisition.

grid

t he



Day 2 (Retention) After 24 h, the animals were placed again in the |ight
conpartnent of the test apparatus and step-through | atency was neasured as
descri bedweto3denaos siti on day, except that no foot shock was/mHppiod@d to the
animals in any group on the second day. A maxinmumof 180 s tine interval
was available for the rats to pass into the dark conmpartnent. The aninmals
were renoved fromthe light conpartnent if they did not pass to the dark
conpartnment within the 180 s test period. The investigators surprisingly
found that the invention conpounds significantly increased step-through

| atency into the dark conpartnment of 2(he passive avoi dance apparatus after
Day 2 admnistration of the conmpound (Fig 1). It is showmn on Fig 1 that in
absol ute control group(no shock, untreated), step-trough |atency was

appr oxi mat el y t raimalsevens retmovhd dsqpe thendark alonpaytsndnieamiedjatelyat t here was

nothing to recal]l and avojd on the second day). W) 03/027078
PCT/ HU02/ 00097 ajter fpotisheck has Reen d%\%ﬁf@d-@hﬁr%@@@an@émﬁ #sofitBup t he

TRk S T T L R S e
experimental aniga hﬁpfeﬁ%’[ lf&gt §h|3@k A0V Wﬁ%&éa@@& ‘fatency time
when compared to absolute control. That is the essence of

acquisition.

Day 2 (Retention)

After 24 h, the animals were placed again in the light
compartment of the test apparatus and step-through latency was
measured as described at Acquisition day, except that no foot
shock was applied to the animals in any group on the second
day. A maximum of 180 s time interval was available for the
rats to pass into the dark compartment. The animals were
removed from the light compartment if they did not pass to the
dark compartment within the 180 s test period.

The investigators surprisingly found that the invention
compounds significantly increased step-through latency into the
dark compartment of the passive avoidance apparatus after Day
2 administration of the compound (Fig 1).

It is shown on Fig 1 that in absolute control group(no shock,
untreated), step-trough latency was approximately the same on
both experimental days (meaning that there was nothing to

recall and avoid on the second day).



(foot shock) in

groups t hwe caogment ed | at ency has been further
treatment indicating that the retention
surprising effects are not evident since anxiolytic
di azepam) have a deleterious effect on

the dark, therefore, they pass into the dark conpartnent
wth a significantly longer tine (increased latency). In the treated

vi ew t he advant ageous effect of conpounds of general Formula I
signifies that the conpounds could be appropriate for treating

and nmenory

and/ or preventing di seases or conditiols acconpanying di seases

| ear ni ng or

menory functions are suffering a | oss or

i ncr eased pafTtHF0200b@®7 Day 2
of menory has been inproved. These
conmpounds (i .e.

menory. From therapeutic point of

on | earning

wher ei n

there is a

possibility to suffering a | oss..Such _di seases are, but not limted to -

as nentioned earlpithe shogyedyzelpsle-treaipd sanisol grrup hkvravoidahle one,

Hunt i ngt on'
processes,

of gener al

rpa b A 109! B TERA v ERER R ERBTESED SEpoSUY & L0 (0% €

posure to toxic

subst ances as ngquhgg@gg%n\@a}%%ﬁoq%%&?%%%O%Q%Bnu%ﬁ The conpounds

For mu

S surprising
The experimental animals recalled the annoying experience

(foot shock) in the dark, therefore, they pass into the dark
compartment with a significantly longer time (increased
latency).

In the treated groups this augmented latency has been further
increased after the Day 2 treatment indicating that the retention
of memory has been improved.

These surprising effects are not evident since anxiolytic
compounds (i.e. diazepam) have a deleterious effect on
memory.

From therapeutic point of view the advantageous effect of
compounds of general Formula I on learning and memory
signifies that the compounds could be appropriate for treating
and/or preventing diseases or conditions accompanying diseases-
Wheréin >l-e;1rn»ing or memory functions are suffering a loss or
there is a possibility to suffering a loss. Such diseases are, but
not limited to - as mentioned earlier — Alzheimer’s disease,
Korsakoff syndrome, Huntington’s disease, Parkinson’s disease
and mental decline due to ageing processes, impairment of the

cognitive functions or to exposure to toxic substances as well.

Summary



consi derabl e anxiolytic properties w thout sedative side effects in their
anxiolytic dose range. In addition to the anxiolytic efficacy, the
conpoundswofo3gerees al Forrmul a | have advant ageous effectsPpea/H@gniEron and
menory. According to our studies the conpounds of general Formula I
surprisingly have no antihypertensive potential. The conpounds of the

i nvention and pharmaceutically suitable acid addition salts thereof can be
used as active ingredients in pharmaceutical conpositions. Furthernore,
the invention relates to a pharmaceutical conposition conprising a
substituted al kyl am nopyri dazi none deZ2vatives of the general Formula | or
a pharmaceutically suitable acid addition salt thereof and one or nore
coventional carriers. The pharmaceutical conposition of the invention
contains, in general, 0.1 to 95 per cent by meight preferably 1 to 50 per

cent by wei ght sw tabl ht .aof 1he active
i ngredi ent . Q)%GFBP% ng{ azgpé\éﬁgss HHBEWt i cal corrposi tion

{ransder %F”Lh?n“%niﬁ%g%b.l%%h%roflﬁé% pRBERIR iRt RV B e ot 1 or
liquid. in their anxiolytic dose range. In addition to the anxiolytic

efficacy, the compounds of general Formula I have

advantageous effects on cognition and memory. According to

our studies the compounds of general Formula I surprisingly

have no antihypertensive potential.

The compounds of the invention and pharmaceutically suitable
acid addition salts thereof can be used as active ingredients in

pharmaceutical compositions.

Furthermore, the invention relates to a pharmaceutical
composition comprising a substituted alkylaminopyridazinone
derivatives of the general Formula I or a pharmaceutically

sultable a01d addltlon salt thereof and one or more. conventional -

carriers.

The pharmaceutical composition of the invention contains, in
general, 0.1 to 95 per cent by weight, preferably 1 to 50 per cent
by weight, suitably 5 to 30 per cent by weight of the active

ingredient.



The solid pharmaceutical conpositions suitable for peroral admnistration
may be powders, capsules, tablets, filmcoated tablets, mcrocapsul es
etc., andwoan/oewnpri se bi ndi ng agents such as gel ati ne, ®crhwI00097

pol y(vinyl-pyrrolidone) etc.; filling agents such as |actose, glucose,
starch, cal ci um phosphate etc.; auxiliary substances for tabletting such
as magnesi um stearate, talc, poly(ethylene glycol), silica etc.; wetting
agents such as sodiumlaurylsulfate etc. as the carrier. The liquid
pharmaceutical conpositions suitable for peroral admnistration my be

sol utions, suspensions or enul sions and3 can conprise e.g. suspending
agents such as gel atine, carboxynethylcellulose etc.; -enulsifiers such-as
=sorb tang nonooleate etc.; solvents such as water, oils, glycerol,

propyl ene gl ycol Thephamodceatical, commssétioradf thesnsentionas soeabily|fop-

hydr oxybenzoate etc. as the carrier. Pharnmaceutical conpositions suitable
for parenteral petetali patenterdnrestalgir drangderstad pilménistpiien enkorof the active
ingredient, in general. WD 03/027Q78 PCT/ HU02/ 00097 24 Dosage formnms |isted
above as wel| as'O§f fé?at%éga@df‘i%ﬂ%e SA’E&’W’%’\% per se, see e.g. Remington's

Phar maceuti cal Sciences, 18 Edition, Mack Publishing Co., Easton, USA
(1990).

The solid pharmaceutical compositions suitable for peroral
administration may be powders, capsules, tablets, film-coated
tablets, microcapsules etc., and can comprise binding agents
such as gelatine, sorbitol, poly(.vinyl-pyrrolidone) etc.; filling
agents such as lactose, glucose, starch, calcium phosphate etc.;
auxiliary substances for tabletting such as magnesium stearate,
talc, poly(ethylene glycol), silica etc.; wetting agents such as

sodium laurylsulfate etc. as the carrier.

The liquid pharmaceutical compositions suitable for peroral
administration may be solutions, suspensions or emulsions and
can comprise e.g. suspending agents such as gelatine,
carboxymethylcellulose etc.; emulsifiers such as sorbitane
monooleate etc.; solvents such as water, oils, glycerol,
propylene glycol, ethanol etc.; preservatives such as methyl p-

hydroxybenzoate etc. as the carrier.

Pharmaceutical compositions suitable for parenteral
administration consist of sterile solutions of the active

ingredient, in general.



The pharmaceutical conposition contains dosage unit, in general. A typical
dose for adult patients anpbunts to 0.1 to 1000 ng of the conpound of the
general Paomloarors or a pharmaceutically suitable acid adecCTirr2oedor
thereof calculated for 1 kg body weight, daily. The daily dose can be
admnistered in one or nore portions. The actual dosage depends on many
factors and is determ ned by the doctor. The pharmaceutical conposition is
prepared by adm xing a conpound of the general Fornula | or a
pharmaceutically suitable acid addition salt thereof to one or nore
carrier(s), and converting the m xtureg4obtained to a pharnaceuti cal
conposition in a manner known per se Useful nethods are known fromthe
literature, e.g. Remi ngton's Pharnaceutical Sciences nmentioned above.
According to a fDosds fokatlistad aboviehs vwlbacother dysgeiforms sy e is  provi ded
the use of conpounds of the general Fornmula | or a_ pharnmaceutically
accept abl e aci d laudin penseace etgn&e@nihg‘am'ﬂimrmc@lmqagﬁcwa@%ve i ngredient.
WO 03/027078 PCT/ K02/ 00097 25 According to a ef ”glepg embodi nent of the
above feature of18tﬁé1th@qko%ublrsim@g C@-,&aémﬁﬁﬁzfe‘f e of compounds of

the general Formula | or pharnmaceutically acceptable acid addition

The pharmaceutical composition contains dosage unit, in
general. A typical dose for adult patients amounts to 0.1 to 1000
mg of the compound of the general Formula I or a
pharmaceutically suitable acid addition salt thereof calculated
for 1 kg body weight, daily. The daily dose can be administered
in one or more portions. The actual dosage depends on many

factors and is determined by the doctor.

The pharmaceutical composition is prepared by admixing a
compound of the general Formula I or a pharmaceutically
suitable acid addition salt thereof to one or more carrier(s), and
converting the mixture obtained to a pharmaceutical
_composition.in-a.manner known.per. se. Useful methods.are.
known from the literature, e.g. Remington's Pharmaceutical

Sciences mentioned above.

According to a further feature of the present invention there is
provided the use of compounds of the general Formula I or a
pharmaceutically acceptable acid addition salt thereof as

pharmaceutical active ingredient.



salts thereof as anxiolytic and cognition enhancing pharmaceutically
active ingredients. According to a still further feature of the present

i nvent i orwpDlafe7078 s provi ded a net hod of anxiol ytic and cegaiHUME0@Ahanci ng
treatment of anxiolytic conditions which conprises admnistering to the
person in need of such treatnent a pharnmaceutically effective anobunt of a
conpound of the general Formula | according to claiml1l or a
pharmaceutically acceptable acid addition salt thereof. Further details of
the present invention are to be found in the follow ng Exanples w thout
limting the scope of protection to sakd-=Exanples. WO 03/027078

PCT/ HU02/ 00097 26 EXAMPLES Exanple 1 Preparation of

5-{2-[4- (met hoxytri fl uoronet hyl phenyl) -

pi perazi ne- 1-yl | Aetddirgdriowpredtirpd einbadimentdfohe abéve fepciroaifl oride 3.7 g
(0.0086 nol es) of 4-chloro-5-{2-]4-(nethoxy-

trifluoronethyl nhhenyd:r)tmxxﬂéueazlsrmovﬂdedyhe] mdwﬂmmm}ndsmftbyn dazi ne- 3- one,
370 cnB of methanol, 3.2 cnB_(0, 018 nol e of dii ?opropyl et hyl am ne and
3.7 g of palladi gancs Korppda I or pharmaceutlcally acceptable acid addition

salts thereof as anxiolytic and cognition enhancing

pharmaceutically active ingredients.

According to a still further feature of the present invention there
is provided a method of anxiolytic and cognition enhancing
treatment of anxiolytic conditions which comprises
administering to the person in need of such treatment a
pharmaceutically effective amount of a compound of the
general Formula I according to claim 1 or a pharmaceutically

acceptable acid addition salt thereof.

Further details of the present invention are to be found in the
following Examples without limiting the scope of protection to

-said-Examples:-



catal yst consisting of 8% of Pd, 28% of C and 64% of H20 are transferred
into an autoclave. The reaction mxture is stirred at roomtenperature and
under a hworoagen7eoressure of 10 atmfor 4 hours. Then, tReTaKR@29809Mydr ogen
is let out fromthe autoclave, the reaction mxture is heated to refl ux
tenperature and stirred at this tenperature for 5 mnutes, then filtered
while hot, and the catalyst is washed three tinmes using 33 cnB of a 1:1

m xture of nethanol and dichl oronet hane each tinme. The conbined filtrates
are evaporated under reduced pressure, and the residue is subjected to
chronat ography over a silica gel columoqgsing a 19:1 mixture of chloroform
and net hanol as the eluent. The fractions containing the product are
evaporated, the residue is dissolved in a mxture of ethyl acetate and

di ethyl ether, and, to WO 03/027078 PCT/ HU02/ 00097 27 the solution
obt ai ned, ether containing hydrogen chloride are added, drop by drop. The
crystals that precipitate are stirr @KAMPLESI f an hour under cooling with
ice water, then filtered and washed with diethyl ether. The product is
dried at 80 C over phosphorus pentoxide in vacuo for 3 hours. Thus, 1.84 g
(54 %9 of the title co fund are obtained. Mp.: 238-240 C Analysis: for
C18H25C13F3N502 ( zs@m?@)

Preparation of 5-{2-[4-(methoxytrifluoromethylphenyl)-
piperazine-1-yl}-ethylamino}-2 H-pyridazine-3-one
trihydrochloride

3.7 g (0.0086 moles) of 4-chloro-5-{2-[4-(methoxy-
trifluoromethyl-phenyl)piperazine-1-yl]ethylamino } -H-
pyridazine-3-one, 370 cm’ of methanol, 3.2 cm’ (0,018 moles)
of diisopropyl-ethylamine and 3.7 g of palladium on carbon
catalyst consisting of 8% of Pd, 28% of C and 64% of H,O are
transferred into an autoclave. The reaction mixture is stirred at
room temperature and under a hydrogen pressure of 10 atm for
4 hours. Then, the excess hydrogen is let out from the autoclave,
thereaction-mixture-is-heated to-reflux temperature.and stirred
at this temperature for 5 minutes, then filtered whilé hot, and the
cataljst is washed three times using 33 cm’ of a 1:1 mixture of
methanol and dichloromethane each time. The combined
filtrates are evaporated under reduced pressure, and the residue
is subjected to chromatography over a silica gel column using a
19:1 mixture of chloroform and methanol as the eluent. The
fractions containing the product are evaporated, the residue is

dissolved in a mixture of ethyl acetate and diethyl ether, and, to



calculated: C 42.66 % H 4.97 % N 13.82 % C 20.99 % found: C 42.53 %
H5.01 % N13.63 % C120.69 % IR (KBr): 3294, 2340, 1630, 1330, 1115:
1H NVR ( DMB@3ais7078 400) : 13. 23 (b, 1H), 11.49 (b, 1H), 8.43PCI/HW2/00097
1H)37-7:9.0= _(bs 1H), 7,40 (dd 8.5 Hz,1 H), 7.J-8-(d,-J=8.7 Hz, 1H),
7.15 (s, 1H), 6.05 (bs, 1H), 3.89 (s, 3H), 3.13-3.75 (m 12H). 13C NMWR
(DVBO-d6, i400): 162.14, 154.81, 150.30, 139.98, 134.04, 124.68 (q,
J=271.6 Hz), 121.51 (q, J=31.7 Hz), 120.92 (q), 114.81 (q), 112.22, 93.60,
56. 13, 53.09, 51.30, 46.69, 36.49. WO 03/027078 PCT/HU02/ 00097 28
Exanple 2 Preparation of 5-{2-[4-(2-flu@yophenyl)pi perazine-1-yl]ethyl-
amno } -2H pyridazine-3 -one 2.5 g (0.0071 noles) of 4-chloro-5-{2-[4-(2
fl uorophenyl ) pi perazine-1-yl] ethylam no } -2H pyridazine-3 -one, 400 cnB
of a 9:1 m xture the sokftivansitaiaed, ethet ¢drteidingiyelrogerdcilofidg asd pal | adi um on
carbon catal yst consisting of 8% of Pd, 28% of C and 64% of H20 are
wei ghed into an apsiskedadipp tyf dropoBbe snmstals tharpreaipityp age sitred £orr ef | ux
condenser connecte tﬁ a bubbling device.' 1.4 cnB ﬂf Iaydrazi ne hydrate
are added, half an hour under cooling with ice water, then filtered and

washed with diethyl ether. The product is dried at 80 °C over

phosphorus pentoxide in vacuo for 3 hours.

Thus, 1.84 g (54 %) of the title compound are obtained. M.p.:
238-240 °C

Analysis: for C18H25C13F3N502 (50679)
calculated: C 42.66 %, H 4.97 %, N 13.82 %, C120.99 %);
found: C 42.53 %, H 5.01 %, N 13.63 %, C1 20.69 %.

IR (KBr): 3294, 2340, 1630, 1330, 1115:

'H-NMR (DMSO-dg, i400): 13.23 (b, 1H), 11.49 (b, 1H), 8.43
(b;-1H); 7.90-(bs,- 1H), 7.40.(d, J=8.5 Hz, 1H), 7.18 (d, J=8.7
Hz, 1H), 7.15 (s, 1H), 6.05 (bs, 1H), 3.89 (s, 3H), 3.13-3.75 (m,
12H).

BCNMR (DMSO-dg, i400): 162.14, 154.81, 150.30, 139.98,
134.04, 124.68 (g, 1=271.6 Hz), 121.51 (q, J=31.7 Hz), 120.92
(q), 114.81 (q), 112.22, 93.60, 56.13, 53.09, 51.30, 46.69,
36.49.



drop by drop, to the reaction mxture that is then stirred at reflux
tenperature for 1 hour. The mxture is filtered while hot, and the

catal yst wo os@aghesl three tines using 33 cnB of a 1:1 m xt Ca/H@R/0n®dY hanol
and di chl oronet hane. The conbined filtrates are evaporated, and the
residue is dissolved in 25 cnB of a 81 mxture of ethanol and water
under: heatng, the solutionis filtered, and the filtrate is evaporated to
the fifth of the original volunme. After cooling, the crystals separated
are stirred for further half an hour under cooling with ice water, then
filtered and washed with diethyl ethepg The product is dried at 40C over
phosphorus pentoxide in vacuo for 3 hours. Thus, 1.91 g (84..8 % of the
title conpound are obtained. Mp.: 103-105 C. WD 03/027078 PCT/ HU02/ 00097
29 Anal ysis: forEgh@pBOENSO (317.37) calculated: C 60.55 % H 6.35 % N
22.07 % found: C60.25% H6.34% N21.89% IR (KBr): 3272, 3122, 1633,
1550. ' H NMR ( DMB@pdstidmoDy-{244-@7flyerophenyl)piperdgingdl -ylilethyd- Hz, 2H), 7.48
(d, J=2.6 Hz, 1H),_6.8H(bt, J,:S.% Hz, 1H), 6.62 (t, J=4.7 Hz, 1H), 5.40
(-s, 1H), 3.73 (#RinoepH-myrdezineg3-08e6 0 Hz, 2H), 2.50 (m

2.5 g (0.0071 moles) of 4-chloro-5-{2-[4-(2-
fluorophenyl)piperazine-1-yl]ethylamino} -2 H-pyridazine-3-one,
400 cm® of a 9:1 mixture of methanol and distilled water and
2.5 g of palladium on carbon catalyst consisting of 8% of Pd,
28% of C and 64% of H,O are weighed into an apparatus of
1000 cm® volume equipped with a reflux condenser connected
to a bubbling device. 1.4 cm® of hydrazine hydrate are added,
drop by drop, to the reaction mixture that is then stirred at reflux
temperature for 1 hour. The mixture is filtered while hot, and
the catalyst is washed three times using 33 cm’ of a 1:1 mixture
of methanol and dichloromethane. The combined filtrates are
evaporated, and the residue is dissolved in 25 cm’ of a 8:1
mixture-of.ethanol-and-water-under heating, the solution.is.
filtered, and the filtrate is evaporated to the fifth of the original
volume. After cooling, the crystals separated are stirred for
further half an hour under cooling with ice water, then filtered
and washed with diethyl ether. The product is dried at 40°C over

phosphorus pentoxide iz vacuo for 3 hours.

Thus, 1.91 g (84..8 %) of the title compound are obtained.
M.p.: 103-105°C.



13C-NVR (DMSO-d6, 1400): 162.42, 161.38, 158.08, 149.44, 131.73, 110.28,
94. 38, 55.85, 52.71, 43.40, 39.16. Exanple 3 Preparation of

542-[ 4- phwoyB2es azi ne- 1-y1] et hyl am no} -2H pyri dazi ne- 2camauo2/0809g (0. 01
nol es) of 4-chl oro-5-[2-(4-phenyl pi perazi ne- 1-

yl ) et hyl am no] - 2H- pyri dazi ne- 3-one, 500 cnB of a 9:1 m xture of nethanol
and distilled water and 3.3 g of palladiumon carbon catalyst consisting
of 8% of Pd, 28% of C and 64% of H2O are wei ghed into an apparatus of 1000
cnB volune equipped with a reflux condenser connected to a bubbling WO
03/ 027078 PCT/ HU02/ 00097 30 device. 229nB8 of hydrazine hydrate are added,
drop by drop, to the reaction mxture that is then stirred at refl ux
tenperature for 3 hours. The mixture is filtered while hot, and the
catalyst is washed three tinmes using 33 cnB of a 1.1 m xture of nethanol
and di chl oronet hane. The conbined filtrates are evaporated, and the
residue is di ssolnatysin fo5CedBo0N;Q (817143% xture of ethanol and water under

heating, the solution is filtered, and th filtr is evaporated to the
fourth of the orFgcuktediol GrR0-5nfeerH Q:%%E}i’>ng,Nt2@3§7g‘f/‘ystal s separated are

stirred for furt E@&%@LL AR APYE o, UNEs 3£901 1 RG M ddd ce water, then

filtered and was

IR (KBr): 3272, 3122, 1633, 1550.

'H-NMR (DMSO-dg, 400): 11.87 (bs, 1H), 8.35 (d, J=4.8 Hz,
2H), 7.48 (d, 1=2.6 Hz, 1H), 6.85 (bt, ]=5.1 Hz, 1H), 6.62 (t,
J=4.7 Hz, 1H), 5.40 (~s, 1H), 3.73 (m, 4H), 3.14 (~q, J=6.0 Hz,
2H), 2.50 (m)

BC.NMR (DMSO-dg, 1400): 162.42, 161.38, 158.08, 149.44,
131.73, 110.28, 94.38, 55.85, 52.71, 43.40, 39.16.

Example 3
Preparation-of 5-{2-[4-phenylpiperazine-1-yl]ethylamino}-2H-

pyridazine-3-one

3.3 g (0.01 moles) of 4-chloro-5-[2~(4-phenylpiperazine-1-
yl)ethylamino]-2H—1§yridazine-3-one, 500 cm’® of a 9:1 mixture
of methanol and distilled water and 3.3 g of palladium on ‘
carbon catalyst consisting of 8% of Pd, 28% of C and 64% of
H,0 are weighed into an apparatus of 1000 cm’ volume

equipped with a reflux condenser connected to a bubbling



di ethyl ether. The product is dried at 60 C over phosphorus pentoxide in
vacuo for 3 hours. Thus, 2.18 g (72.9 % of the title conpound are
obt ai ned.wblop/027078.47- 149C. Anal ysis: for--:=-Gl- 6H20FN50O (P8TIHU3/DY097
calculated: C64.19 % H7.07 % N 23.39 % found: C63.74 % H7.09 % N
22.89 % IR (KBr): 3484, 3318, 1638, 1600. 'H NWR (DWVSO d6, i400): 11.98
(bs, 1H), 7.52 (d, J=2.3 Hz, 1H), 7.21 (-t, J=7.8 Hz, 2H), 6.91 (-d, J=8.5
Hz, 2H), 6.90 (bt, WD 03/027078 PCT/HU02/ 00097 31 J=5.1 Hz, 1H), 6.77 (-t,
J=7.2 Hz, 1H), 5.44 (d, J=2.3 Hz, 1H), 3.14 (m 6H), 2.56 (m 6H). 13C NMWR
(DVBO-d6, i400):162. 46, 151. 20, 149.47, 481.76, 129.11, 118.97, 115.52,
94.37, 55.87, 52.93, 48.30, 39.25. Exanple 4 Preparation of
5-[2-(4-pyridin-2-ylpi perazi ne-1-yl)ethyl am no] - 2H pyridazi ne-3-one 3.2 g
(0.0096 nol es) ofdedice)ase* 6f hRireAnpWiditeaR-added, drop by drop,to
yl pi perazi ne-1-yl ) - et hyl am no] - 2H pyr i dazi ne- 3-one, 500 cnB8 of a 9:1
m xture of mnet haribé reavtiodimbitidedtatiatieen stirdedBataefustemperaburdifom on car bon
catal yst consi sti ng of 8% of Pd, ,28% of C .

3 hours. The mixture is filtered while hot, and the catalyst is

washed three times using 33 cm® of a 1:1 mixture of methanol

and dichloromethane. The combined filtrates are evaporated,

and the residue is dissolved in 15 cm® of a 8:1 mixture of

ethanol and water under heating, the solution is filtered, and the

filtrate is evaporated to the fourth of the original volume. After

cooling, the crystals separated are stirred for further half an hour

under cooling with ice water, then filtered and washed with

diethyl ether. The product is dried at 60 °C over phosphorus

pentoxide in vacuo for 3 hours.

Thus, 2.18 g (72.9 %) of the title compound are obtained. M.p.:
147-149°C.

Amnalysis:-for:-CisHFNsO(317.37) -
calculated: C64.19%, H7.07%, N 23.39%;
found: C63.74 %, H7.09%, N22.89 %.

IR (KBr): 3484, 3318, 1638, 1600.

'H-NMR (DMSO-dg, i400): 11.98 (bs, 1H), 7.52 (d, ]=2.3 Hz,
1H), 7.21 (~t, J=7.8 Hz, 2H), 6.91 (~d, J=8.5 Hz, 2H), 6.90 (bt,



and 64% of H20 are wei ghed into an apparatus of 1000 cnB vol unme equi pped
with a reflux condenser connected to a bubbling device. L.& cnB of

hydr azi newbydfztoes are added -drop by drop, to the reacti GQTHUROI®7t hat is
then stirred at reflux tenperature for 2 hours. The mixture is filtered
while hot, and the catalyst is washed three times using 33 cnB of a 1:1

m xture of nmethanol and dichl oronet hane. The conbined filtrates are
evaporated, and the residue is dissolved in 30 cnB of a 81 mxture of

et hanol and water under heating, the solutionis filtered, and the
filtrate is evaporated to the fifth of ghe original volune. After cooling,
the crystals separated are stirred for WD 03/027078 PCT/ HU02/ 00097 32
further half an hour under cooling with ice water, then filtered and

washed with di et hyks etrligri )TB@WQFQC’M2E§ m)esi4m(d8p=2cz Hw er)phosphor us
pent oxi de i n vacuo for 3 hdlrs hus, 2.44 (85 0 %9 of the t|tIe conpound

are obtai ned. M p3:.14 (bR®IH2G6 (R ¢HPr ) : 3444 1605, 1340, 1167. 'H NWR
(CDC13, g200): 11.91 (bs, 1H), 8.11 (m 1H), 7.51 (m Hz, 2H), 6.95 (b,
1H), 6.85 (in, 1H), 6.65 (m 1H), 5.44 (s, 1H, 3.52 (m 4H), 3.22 (in,

4H), 2.63 4 |
g (M 45 15 AR HMSO0-dg, 1400): 162.46, 151.20, 149.47, 131.76,
129.11, 118.97, 115.52, 94.37, 55.87, 52.93, 48.30, 39.25.

Example 4
Preparation of 5-[2-(4-pyridin-2-ylpiperazine-1-yl)ethylamino]-
2H-pyridazine-3-one

3.2 g (0.0096 moles) of 4-chloro-5-[2-(4-pyridin-2-
ylpiperazine-1-yl)-ethylamino]-2H-pyridazine-3-one, 500 cm’
of 2 9:1 mixture of methanol and distilled water and 3.2 g of
palladium on carbon catalyst consisting of 8% of Pd, 28% of C
and 64% of H,O are weighed into an apparatus of 1000 cm’
volume equipped with a reflux condenser connected to a
‘bubbling-device:1.6-cm>of hydrazine hydrate are added, drop
by drop, to the reaction mixture that is then stirred at reflux
temperature for 2 hours. The mixture is filtered while hot, and
the catalyst is washed three times using 33 cm® of a 1:1 mixture
of methanol and dichloromethane. The combined filtrates are
evaporated, and the residue is dissolved in 30 cm® of a 8:1
mixture of ethanol and water under heating, the solution is
filtered, and the filtrate is evaporated to the fifth of the original

volume. After cooling, the crystals separated are stirred for



Preparati on of 5-[2-(4-pyrimdin-2-ylpiperazine-|-

yl ) et hyl am no] - 2H pyri dazi ne-3-one 3.4 g (0.01 nol es) of

4- chl or o-wWO[03/0¢AW7Yri m di n- 2- PCT/HU02/00097

yl pi perazi ne-1-yl)-et hyl am no] - 2H pyri dazi ne- 3-one, 500 cn8 of a 9:1

m xture of nethanol and distilled water and 3.4 g of palladiumon carbon
catal yst consisting of 8% of Pd, 28% of C and 64% of H20 are wei ghed into
an apparatus of 1000 cnB vol une equi pped with a reflux condenser connected
to a bubbling device. 1.7 cnB of hydrazine hydrate are added, drop by
drop, to the reaction mxture that is th&h stirred at reflux W 03/027078
PCT/ HU02/ 00097 33 tenperature for 1.5 hours. The mxture is filtered while
hot, and the catalyst is washed three tinmes using 3 3 cnB of a 1:1 mxture
of met hanol and difmfthcxrhn’réanhneruﬂ'ﬁmrcxoolih'grve'ﬂlfdelwmat d¢hemfidieraslv apor at ed,
and the residue is d| ssolved in 28 cnB o ; m xture of ethanol and

wat er under heat i 884 washedgvith figthyl gther Th@P&ﬁucéﬁddfﬂ%atfgq iCate is
evaporated to the flftﬁ of the orl i,nal vol After cooling, the

crystal s separate§V&FB QsnhorgPemp dp@l,’lﬁ?ﬂ@fotlcg ¥ DOHShour under cool i ng with

ice water, then filtered and washed with diethyl ether. The product is
dried at 80 C over phosphorus pentoxide in vacuo for 3 hours. Thus, 2.19 g

(72.5 9% of the tiiyg ¢auROWIY 84)cARE BkRRImpPYuRd are obtained. M.p.:
150-152 °C.

IR (KBr): 3444, 1605, 1340, 1167.

'H-NMR (CDCls, 2200): 11.91 (bs, 1H), 8.11 (m, 1H), 7.51 (m
Hz, 2H), 6.95 (b, 1H), 6.85 (m, 1H), 6.65 (m, 1H), 5.44 (s, 1H),
3.52 (m, 4H), 3.22 (m, 4H), 2.63 (m, 4H).

Example 5
Preparation of 5-[2-(4-pyrimidin-2-ylpiperazine-1-
yl)ethylamino]-2H—pyridazine-3-oneA

3.4 g (0.01 moles) of 4-chloro-5-[2-(4-pyrimidin-2-
ylpiperazine-1-yl)-ethylamino]-2 H-pyridazine-3-one, 500 cm’
of a 9:1 mixture of methanol and distilled water and 3.4 g of
palladium on carbon catalyst consisting of 8% of Pd, 28% of C
and 64% of H,O are weighed into an apparatus of 1000 cm’
volume equipped with a reflux condenser connected to a
bubbling device. 1.7 cm’ of hydrazine hydrate aré added, drop

by drop, to the reaction mixture that is then stirred at reflux



199- 201C. Analysis: for C14H19N70 (301.35) calculated: C 55.80 % H 6.36 %
N 32.54 % found C =55 71 %-=-H _6 3.3 10, N 32.41 % IR (KBr): 3272,
3122, 16380 0353078 1H- NVR ( DVSO-d6, i400): 11.87 (bs, 1H), p8TAHIQM009I=4. 8
Hz, 2H), 7.48 (d, J=2.6 Hz, 1H), 6.85 (bt, J=5.1 Hz, 1H), 6.62 (t, J=4.7
Hz, 1H), 5.40 (-s, 111), 3.73 (m 4H), 3.14 (-q, J=6.0 Hz, 2H), 2.50 (m.
WO 03/ 027078 PCT/ HUO2/ 00097 34 '3C-NVR (DMSO d6, i400): 162.42, 161. 38,
158. 08, 149.44, 131.73, 110.28, 94.38, 55.85, 52.71, 43.40, 39.16. Exanple
6 Preparation of 5- {2-[4-(3 -chlorophenyl)piperazine- 1 -yl] ethyl- amno
} -2H-pyridazine-3 -one A mxture of 1.963g (0.01 noles) of

1- (3-chl orophenyl)- piperazine, 8 cnB of dinethylformam de, 4.5 cnB8 (0.014
noles) of triethylamne, 0.2 g of potassiumiodide and 1.9 g (0.009

ol es) of 5-(2-chliepgridtmieafornoj hadtspYhe déziune isdfibared vlyitk botybod i de i s

stirred at reflux tenperature for 2 hours. To the reaction mxture, a
solution of 3.0 g the catadysins Wwpshaldnee Gaebuosiags3iem40of adsl ofixtgg er i s
added, drop by drop., Due to the, )

of methanol and dichloromethane. The combined filtrates are

evaporated, and the residue is dissolved in 28 cm’ of a 8:1

mixture of ethanol and water under heating, the solution is

filtered, and the filtrate is evaporated to the fifth of the original

volume. After cooling, the crystals separated are stirred for

further half an hour under cooling with ice water, then filtered

and washed with diethyl ether. The product is dried at 80 °C

over phosphorus pentoxide in vacuo for 3 hours.

Thus, 2.19 g (72.5 %) of the title compound are obtained. M.p.:
199-201°C.

Analysis: for C14H19N7O (3013 5)
calculated: C55.80%, H6.36 %, N 32.54 %;
found;——=-C55.71 %, H6.33 %, _N32.41%.

IR (KBr): 3272, 3122, 1633, 1550.

'HNMR (DMSO-dg, 1400): 11.87 (bs, 1H), 8.35 (d, J=4.8 Hz,
2H), 7.48 (d, 3=2.6 Hz, 1H), 6.85 (bt, J=5.1 Hz, 1H), 6.62 (5,
J=4.7 Hz, 1H), 5.40 (~s, 1H), 3.73 (m, 4H), 3.14 (~q, J=6.0 Hz,
2H), 2.50 (m).



presence of the water, oil separates. The water is decanted from the oil,
and 10 cnB of dichloro-nethane are added to the residue.

=The=cr yswalig/og®par at i ng. under stirring are filtered. TheCTaHwd®oroduct
is dissolved in nethanol at reflux tenperature wunder stirring, treated
with charcoal, filtered, and the filtrate is evaporated to the fifth of
the original volune. The residue is stirred under cooling with ice water,
and the precipitated crystals are filtered. Thus, 1.21 g (40.5 9% of the
title conpound are obtained. Mp.: 187-189C. WO 03/027078 PCT/ HU02/ 00097
35 Anal ysis: for CL6H20OCINS0 (333.82) caBgulated: C57.57 % H6.04 % d
10.62 % N 20.98 % found: C 57. 09% H6.05 % C110.3 8 % N 22.68 %
(KBr): 3410, 3277, 1624 1599, 1240. 'H NWR (DWVBO-d6, i400): 11.93 (bs,
1H), 7.20 (-t, J=8& GNMR(DMSOGng%(IO)] 162&&,,16&% ](5&08 149,44 Hz, 1H), 6.

(m | H, 542 (d, J=2.5 'Z? 2.54 (m 6H. 13C-NMWR
(DVMSO- d6, i 400): 161231:),%3,11512)21&941 5:5285 1524710113 0139.1%, 130.57, 118.17,
114. 65, 113.78, 94.37, 55.80, 52.71, 47.74, 39.22. Exanple 7

Example 6

Preparation of 5-{2-[4-(3-chlorophenyl)piperazine-1-yl]ethyl-

amino }-2H-pyridazine-3-one

A mixture of 1.96 g (0.01 moles) of 1-(3-chlorophenyl)-
piperazine, 8 cm’ of dimethylformamide, 4.5 cm® (0.014 moles)
of triethylamine, 0.2 g of potassium iodide and 1.9 g (0.009
moles) of 5~(2-chloroethylamino)-2H-pyridazine-3-one
hydrochloride is stirred at reflux temperature for 2 hours. To the
reaction mixture, a solution of 3.0 g of sodium hydrogen‘
carbonate in 40 cm® of water is added, drop by drop. Due to the
presence of the water, oil separates. The water is decanted from
the oil, and 10 cm® of dichloro-methane are added to the
residue:The-crystals-separating under stirring are filtered. The
crude product is dissolved in methanol at reflux temperature
under stirring, treated with charcoal, filtered, and the filtrate is
evaporated to the fifth of the original volume. The residue is
stirred under cooling with ice water, and the precipitated
crystals are filtered.

Thus, 1.21 g (40.5 %) of the title compound are obtained. M.p.:
187-189°C.



Preparati on of 5-{2-[4-(4-fluorophenyl)piperazine-|l-yl]ethyl- =amno }
-2H pyridazine-3 _-one 3.51 g (0.01 noles) of 4-chloro-5-{2-[4-(4

f | uor ophewgloppeP7erazine- | -yl] ethylamno } -2H pyri dazipegmueom®; 350
cnB of a 9:1 mxture of nmethanol and distilled water, 0.44 g (0.011 nol es)
of sodi um hydroxide and 3.5 g of palladiumon carbon catal yst consisting
of 8% of Pd, 28% of C and 64% of H2O are transferred into an autocl ave.
The reaction mxture is stirred at roomtenperature under a hydrogen
pressure of 10 atm WO 03/027078 PCT/HU02/ 00097 36 for 3 hours. Then, the
excess hydrogen is let out fromthe aut®glave, the reaction mxture is
heated to reflux tenperature and stirred at this tenperature for 5

m nutes, then filtered while hot, and the catalyst is washed three tines

using 50 cnB of a Andlysisi fir(l;gHefCINgOR@B®82xnd di chl oro net hane each ti ne.
The conbined filtrates are evaﬁ;)orat ed to a volume of 20 cnB, the solution
obtai ned is stirraalqbatedaCr57ad todd 6UHdy C2d6IG2Te, M 2098i%e wat er, the

t al bt d filt nB,. of led nmeth | .
This, 2,96 0 (1. 0ol e t051e Honbotnd e bt & 3208 S p. - 66-93C.

Anal ysis: for: CL6H20FN50 (317.37)

IR (KBr): 3410, 3277, 1624, 1599, 1240.

'H-NMR (DMSO-dg, i400): 11.93 (bs, 1H), 7.20 (~t, J=8.2 Hz,
1H), 6.89 (m, 1H), 6,87 (bt, J=5.2 Hz, 1H), 6.78 (m, 1H), 5.42
(d, J=2.5 Hz, 1H), 3.18 (m, 6H), 2.54 (m, 6H).

PC-NMR (DMSO-dg, i400): 162.38, 152.40, 149.42, 134.01,
131.70,130.57, 118.17, 114.65, 113.78, 94.37, 55.80, 52.71,
47.74, 39.22.

Example 7
Preparation of 5-{2-[4-(4-fluorophenyl)piperazine-1-yl]ethyl-

-amino}-2H-pyridazine-3-one-

3.51 g (0.01 moles) of 4-chloro-5-{2-[4-(4-
ﬂudrophenyl)piperazine-l-yl] ethylamino}-2 H-pyridazine-3-one,
350 cm® of a 9:1 mixture of methanol and distilled water, 0.44 g
(0.011 moles) of sodium hydroxide and 3.5 g of palladium on
carbon catalyst consisting of 8% of Pd, 28% of C and 64% of
H,0 are transferred into an autoclave. The reaction mixture is

stirred at room temperature under a hydrogen pressure of 10 atm



calculated: H6.35 % N 22.07 % found: H6.30 % N 21.64 % |

3433, 3243, 3081,

1618, 1507, 1226. 1H NVR (DMSO-d6, i400): 11.

R (KBr)
95 (bs, 1H),

7.52 (d, weasm2izs 1H), 7.02 (-t, J=8.9 Hz, 2H), 6.94 (de@CTHIA0T0kz,

J2=9.3 Hz, 2H),

6.90 (bt, J=5.3 Hz, | H), 5.43 (d, J=2.5 Hz, |

(-q, J=6.0 Hz, 2H), 3.08 (m 4H), 2.56 (m 6H). WD 03/027078

PCT/ HU02/ 00097 37 13C-NMR (DVBO-d6, i400): 162. 42, 156-16 (d, J=
149. 45, 148.10 (d, J=1.9 Hz), 131.72, 117.23 (J=7.6 Hz), 115.4
Hz), 94.35, 55.82, 52.91, 49.09, 39.25. WO 03/027078 PCT/ HU02/ 00097 38

What we claimis,
N(On N\~ (I)

1. Conpounds of the geggral Fornula O R1'-,
WR5 R2 (wherein

for 3 hours. Then, the excess hydrogen is let out from the
autoclave, the reaction mixture is heated to reflux temperature
and stirred at this temperature for 5 minutes, then filtered while
hot, and the catalyst is washed three times using 50 cm’ ofa 1:1
mixture of methanol and dichloro methane each time. The
combined filtrates are evaporated to a volume of 20 cm’, the
solution obtained is stirred for half an hour under cooling with
ice water, the crystals obtained are filtered and washed with 10

em’ of cooled methanol.

Thus, 2.98 g (81.7 %) of the title compound are obtained. M.p.:
96-98°C.

Analysis: for: Cy6HyoFNsO (317.37)
calculated: H6.35%, N 22.07 %;
found: H630%, N21.64%.

IR (KBr) 3433, 3243, 3081, 1618, 1507, 1226.

'-NMR (DMSO-ds, i400): 11.95 (bs, 1F), 7.52 (d, J=2.5 Hz,
1H), 7.02 (~t, 1=8.9 Hz, 2H), 6.94 (dd, J1=4.7 Hz, ]2=9.3 Hz,
2H), 6.90 (bt, 3=5.3 Hz, 1H), 5.43 (d, J=2.5 Hz, 1H), 3.15 (~q,
J=6.0 Hz, 2H), 3.08 (m, 4H), 2.56 (m, 6H).

H, 3.15

235. 4 Hz),
2 (d, J=21.7

aQN-~( Ra



R1 is hydrogen or al kyl having 1-4 carbon atons; X is hydrogen or hal ogen;
R2 is hydrogen or al kyl having 1-4 carbon atons; -n-is=1:,-2-or |I; : Q and
W i ndepermdoriog7ofs om each ot her stand for -N= or -CHs; amdTRIUMOWIRS
i ndependently from each other represent hydrogen, halogen, trifluoronethyl
or al koxy having 1-4 carbon atons) and pharmaceutically acceptable acid
addition salts thereof. 2. Conpounds according to claim1l (wherein RL is
hydr ogen; WO 03/027078 PCT/HU02/ 00097 39 X is hydrogen; nis 1; Q and W
i ndependently from each other stand for -N= or -CH=; and R4 and R5
i ndependently from each ot her represent3fydrogen, chlorine, fluorine,
trifluoronmethyl or methoxy and pharnaceutically acceptable acid addition
salts thereof. 3. 5-f 2-[4-(methoxytrifluoroneth Iphengl )-pi perazine-1 -
yl ] - et hyl ani no} - 2RCpyIMR ADIVISO3d 0 0L b 42,k 6 16 o, drnp2-4aAd):

har maceutically acceptable acid addition salt her eqf
P Y 149,45, 148.10 (d, 7=1.0 Hz), 131.72, 115 2550 8 ),

115.42 (d, J=21.7 Hz), 94.35, 55.82, 52.91, 49.09, 39.25.



4. 5- {2- [4-(2-fluorophenyl)pi perazine-1-yl]ethyl- am no} -

2H pyri dazi ne- 3-one according to claim 1l and pharnaceutically acceptable
aci d addiwoan/ogalrg s thereof. 5 = 5-_{2-[4-phenyl pi per aznePCTHJoMZam no}
2H pyridazi ne-3-one according to claim1l and pharmaceutically acceptable
acid addition salts thereof. 6. 5
-[2-(4-pyridin-2-yl pi perazi ne-1-yl)ethyl am no] - 2H pyri dazi ne- 3-one
according to claim1l and pharmaceutically acceptable acid addition salts
t hereof. WD 03/ 027078 PCT/ HU02/ 00097 40 7.
5-[2-(4-pyrimdin-2-yl pi perazi ne-1-yl ) et3gl am no] - 2H pyri dazi ne- 3- one
according to claim1l and pharmaceutically acceptable acid addition salts
thereof. 8. 5- {2- [4-(3 -chlorophenyl)pi perazine- 1-yl] ethyl-amno } -
2H pyri dazi ne- 3-one according to claim1 and pharnaceutically acceptable
acid addition salts thereof. 9.

5-{2-[ 4- (4-f 1 uor opNbayWetlabmdsi ne- 1- yl ] et hyl - ami no}- 2H pyri dazi ne- 3- one
according to claim1l and pharmaceutically acceptable acid addition salts
thereof. 10. Process for the preparation of conpounds of the general

Formula | (wherei r:LRI i@mﬂﬁ&fﬂ?ﬂeorftﬁé gé‘ﬁéXllF&‘ﬁiﬂng 1-4 carbon atons;

0
. R
VAR = 4
| , W R,

R,

(wherein

Ry is hydrogen or alkyl having 1-4 carbon atoms;

X is hydrogen or halogen;

R, is hydrogen or alkyl having 1-4 carbon atoms;
nis-1,2-or3; .

Q and W independently from each other stand for —-N= or -CH=;
and '

R4 and R independently from each other represent hydrogen,
halogen, trifluoromethyl or alkoxy having 1-4 carbon atoms)

and pharmaceutically acceptable acid addition salts thereof.

2. Compounds according to claim 1 (wherein

R; is hydrogen;



X is hydrogen or hal ogen; R2 is hydrogen =ox alkyL. having -1-4 carbon
atons; . nis 1, 2 or 3; Qand Windependently fromeach other stand for N=
or -CH=; wend/oR#7and R5 i ndependently from each ot her repPeTamio2iogarogen,
hal ogen, trifluoronethyl or al koxy having 1-4 carbon atons) and
pharmaceutically acceptable acid addition salts thereof which conprises WO
03/ 027078 PCT/HU02/ 00097 41 a) reacting a conpound of the general Formula
O RN X NN-I /\V /L1 (1) 1 (CH) n R (wherein L1 is leaving group
and Rl, R2, X and n are as stated above) wth an am ne of the general
Formula 1--\ Q- R4 39

X is hydrogen;

nis 1;

Q and W independently from each other stand for -N= or -CH=;
and

R4 and Rs independently from each other represent hydrogen,
chlorine, fluorine, trifluoromethyl or methoxy

and pharmaceutically acceptable acid addition salts thereof.

3. 5-{2-[4-(methoxytrifluoromethylphenyl)-piperazine-1-
yl]-ethylamino}-2 H-pyridazine-3-one according to claim 1 and

pharmaceutically acceptable acid addition salts thereof.

4. 5-{2-[4-(2-fluoropheny!)piperazine-1-yl]ethyl-amino}-
2 H-pyridazine-3-one according to claim 1 and pharmaceutically

acceptable acid addition salts thereof.

5e===~-5-{2-[4-phenylpiperazine-1-yljethylamino} -2 H-
pyridazine-3-one according to claim 1 and pharmaceutically

acceptable acid addition salts thereof.

6. 5-[2~(4-pyridin-2-ylpiperazine-1-yl)ethylamino]-2 H-
pyridazine-3-one according to claim 1 and pharmaceutically

acceptable acid addition salts thereof.



FD4 N-~,, (111)

stated above) with a

WR5 (wherein Q W R4 and R5 are as stated above); or
b) reacting a conpound of the general Formula 0 RL X N (I1V) N y WO
03/ 027078wWB@3/021002/ 00097 42 (wherein Y is hal ogen and RlPramdiv2a0@®7as

conpound of the general Formula -\ QR4 W HN 2

(CHN -N% (\ | RS R2 (wherein R2Z, n, Q W R4 and R5 are as stated above);

and, if desired,

subj ecting a conpound of the general Formula I,

wherein X

stands for hal ogen, to catalytic dehal ogenation to obtain a conpound of
the general Fornmula | or its hydrochloride
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7. 5-[2-(4-pyrimidin-2-ylpiperazine-1-yl)ethylamino]-2 H-
pyridazine-3-one according to claim 1 and pharmaceutically

acceptable acid addition salts thereof.

&. 5-{2-[4-(3-chlorophenyl)piperazine-1-yl]ethyl-amino}-
2H-pyridazine-3-one according to claim 1 and pharmaceutically

acceptable acid addition salts thereof.

9. 5-{2-[4-(4-fluorophenyl)piperazine-1-yl]ethyl-amino}-
2H-pyridazine-3-one according to claim 1 and pharmaceutically

acceptable acid addition salts thereof.

10.  Process for the preparation of compounds of the general
Formula I (wherein

R is hydrogen or alkyl having 1-4 carbon atoms;

X is hydrogen or halogen;

Ry -is-hydrogen or.alkylhaving 1-4 carbon atoms;_

nis 1,2 or3;

Q and W independently from each other stand for -N= or -CH=;
and

R4 and Rs independently from each other represent hydrogen,
halogen, trifluoromethyl or alkoxy having 1-4 carbon atoms)
and pharmaceutically acceptable acid addition salts thereof

which comprises



salt, wherein X is hydrogen; and/or converting a conpound of the general
Formul a thus obtained into a pharmaceutically acceptable acid addition
salt therwofo3oe707setting free a conpound of the general FecmH@2/006970m an
acid addition salt. 11. Pharmaceutical conposition conprising as active
i ngredi ent at | east one conmpound of the general Fornula | or a
pharmaceutically acceptable acid addition salt thereof in adm xture with
suitabl e inert pharmaceutical carriers and/or auxiliary agents. WO

03/ 027078 PCT/ HU02/ 00097 43 12. Process for the preparation of
pharmaceutical conpositions which conpr4ses adm xi ng a conpound of the
general Formula | according to claim1l or a pharmaceutically acceptable
acid addition salt thereof with suitable inert pharmaceutical carriers
and/ or auxiliary agent geadthg dJsempounbapthergtneci Formaulpener al Fornul a |
according to claim1l or a pharmaceutically acceptable acid addition salt
t hereof as pharmaceutical active ingredient. 14. Use of conpounds of the
general Formula | according to @Ia|n11 or pharmaceutically acceptable acid
addition salts thereof as anxio ytlc and cognition enhanci ng

phar maceuti cal | y RP\\

T

N (Im

L
/\(CHz)n/ 1

(wherein
L, is leaving group and R, Ry, X and n are as stated above)

with an amine of the general Formula

N\ Q=R
HN\__/N—<§N27 (

5

(wherein Q, W, Ry and R; are as stated above); or

b) reacting a compound of the general Formula

L 1v)



active ingredients. 15. Method of anxiolytic and cognition enhancing
treatment of anxioly-tic--conditions-which conprises-adm nistering to the
person i r'wo@ad2wmf8 such treatment a pharmaceutical ly effectPcraivoamomt of a
conpound of the general Formula | according to claiml or a
pharmaceutically acceptable acid addition salt thereof.
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(wherein Y is halogen and R; and X are as stated above) with a

compound of the general Formula

Q= Ry
PN N\ ij
a e )L

R,

ILZ
(wherein Ry, n, Q, W, R4 and Rs are as stated above);
and, if desired, subjecting a compound of the general Formula I,
wherein X stands for halogen, to catalytic dehalogenation to
obtain a compound of the general Formula I or its hydrochloride
salt, wherein X is hydrogen; and/or
converting a compound of the general Formula thus obtained
into a pharmaceutically acceptable acid addition salt thereof or
setting free a compound of the general Formula I from an acid

addition salt.

11.  Pharmaceutical composition comprising as active
ingredient at least one compound of the general Formula I or a
pharmaceutically acceptable acid addition salt thereof in
admixture with suitable inert pharmaceutical carriers and/or

auxiliary agents.



WO 03/027078 PCT/HU02/00097
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12.  Process for the preparation of pharmaceutical
compositions which comprises admixing a compound of the
general Formula I according to claim 1 or a pharmaceutically
acceptable acid addition salt thereof with suitable inert

pharmaceutical carriers and/or auxiliary agents.

13.  Use of compounds of the general Formula I according to
claim 1 or a pharmaceutically acceptable acid addition salt

thereof as pharmaceutical active ingredient.

14.  Use of compounds of the general Formula I according to
claim 1 or pharmaceutically acceptable acid addition salts
thereof as anxiolytic and cognition enhancing pharmaceutically

active ingredients.

15. Method of anxiolytic and cognition enhancing treatment
of anxiolytic.conditions which.comprises administering to the
person in need of such treatment a pharmaceutically effective
amount of a compound of the general Formula I according to
claim 1 or a pharmaceutically acceptable acid addition salt

thereof.



