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Substituted alkylaminopyridazinone derivatives, process for
the preparation thereof and pharmaceutical composition

containing the same
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 agents in the various angiety-disorders. However, sedative.
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
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Abstract: I\&vwog&p@,%l tuted al kyl am nopyri dazi none de“ﬁ(@é&yﬁ/@@ t he

general Formula , (wherein R, is hydrogen or alkyl -4 carbon
atoms; X is hydrogen or halogen; R2 mis hydrogen or alkyl having 1-4 0)
carbon atons; nis 1, 2 or 3; Q and Windependently fromeach other
stand for -N= or -CH=; and R4 and Rs independently from each other
represent hydrogen, hal ogen, trifluoronethyl or al koxy having 1-4 carbon
atons) and pharmaceutically acceptabl epgacid addition salts thereof possess
useful anxiolytic and cognition enhancing properties. 31 JAN 2005 WD

03/ 027078 PCT/ HU02/ 00097 Substituted al kyl am nopyridazi none derivatives,
process for the pmapasama@ﬂhch@ﬂ@bﬂkmsu%pm@ﬁﬂﬁ£§§tical conposi tion

containing the sane Field of th nve tion The, invention relates to
substituted al kyl M?E’%Eeﬁﬂgkﬁ ese 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

R, X v

\E&/\ P 7N _(Q?R‘
A
R, Rs



derivatives, process for the preparation thereof and pharnaceuti cal
conposi tion containing the same. Background of the invention Anxietd 1i JAN 2005

maj or CNS swgg;,&%ﬁcconpani ed by many psychiatric di sof Eozmgﬁﬁ'gi cal and
surgi cal conditions and stress situations. Benzodi azepl hés such as

di azepam chl ordi azepoxi de, and al prazolametc. are the nost commonly
used agents in the various anxiety disorders.-However, sedative: and
ammestic side effects are a maj or di sadvantage of these drugs especially
in disorders affecting active, working populations. Mreover, wthdrawal
synmptons may occur follow ng suspensi on of benzodi azepi ne adm ni stration
after long termtherapy. Therefore, finding of an effective

anxi ol ytic/antistress conpound wi thout such undesirable side effects, |ow
addi ctive potenti a(Whemingood safety features still 3 1 JAN 2005 WO

03/ 027078 2 reni one .of the t chal)enging ains of CNS pharmacol ogy
research these dagg‘. IS%M%%%B@M%%J Satbon iomis;

Pi per azi nyl al kyl anj(riphy%gé-@n-d;mjoga@;i none derivatives having bl ood
pressure |owering effect and being suitable for the treatment of heart
failure and peri phBs islhydiogen brnalkyhhadtingt!ef ¢rabopestomsir e known from EP- A No.

372 305. nis 1,2 or3;

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

R, and Rs independently from each other represent hydrogen,
halogen, trifluoromethy! 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;

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.



Summary of the invention The object of the invention is to provi df {uﬁw
substituted al kyl am nopyri dazi none derivatives havi ng usef ul N 2005
pharmaceutical nroperties and free of disturbing side-effects, The above
object is a‘g iose/@g(g'gvmth the aid of the present inventi%%m'i{’&@?)%i ng to

the present invention there are provided new al kyl am nopyri dazi none
derivatives of the general Formula RL (CI%N ~~ Nn ~~ K2 R5 m31 JAN
2005 WO 03/027078 PCT/ HU02/ 00097 3 (wherein Rl is hydrogen or al kyl

having 1-4 carbon atons; X is hydrogen or hal ogen; :

4

The following compounds of the general Formula I possess
particularly preferable pharmaceutical properties:
5-{2-[4—(methoxytriﬂuoromethylphenyl)-piperazine-l-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]-2 H-
pyridazine-3-one;

5-{2-[4-(3 -chlorophenyl)piperazine—1-y1]ethyl-aﬁﬁno}-2H—
pyridazine-3-one; o
5-{2-[4-(4-fluorophenyl)piperazine-1-yl]ethyl-amino}-2H-
pyridazine-3-one

and pharmaceufically acceptubleacid-addition-salts.thereof.

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.



R2 is hydrogen or al kyl having 1-4 carbon atons; nis 1, 2 or 3; Qand W
i ndependently from each other stand for N= or -CH=; and R4 and K1 JAN 2005

i ndependent each ot her represent hydrogen, halo
trifluoroné%ég%&@gkalkoxy havi ng 1-4 carbon atons) andﬂﬁﬂ%?ﬁﬂﬁgbtically
acceptable acid addition salts thereof. Description of the preferred
enbodi nents A preferable subgroup of the invention conpounds of the
general Formula | are those derivatives, in which R is hydrogen; X is
-hydrogen; nis 1; Q and Windependently fromeach other stand for N= or
-CH=; and R4 and R5 independently fromseach other represent hydrogen,
chlorine, fluorine, trifluoronethyl or nethoxy and pharmaceutically
acceptable acid addition salts thereof. 3 1 JAN 2005 WO 03/027078

PCT/ HU02/ 00097 4 THéhefterm talkyh graspripvingdst atbanreomeirelatds tbor nul a | possess

articul arl r ef er ab) ar naceut i, cal operties: -
g-{zl-[Z-(rre%lhgxytri%ﬂé?%%?@?‘gﬁ@kﬂ%)@g'ﬁ a&:ergemf!bﬂ»]ei‘hyét%y| ani no }

- 2H-pyri dazi ne- 3 - Gfagpyl, isopropyl, n-butyl, sec-butyl, isobutyl or tert-buty] etc.

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 with inorganic-acids such as hydrechloric:
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.,



5-{2-[4-(2-fluorophenyl)pi perazi ne-1-yl]ethyl -am no }-2H

pyri dazi ne- 3- one; 3 1 JAN 2005
5-{2-[4-ph i azine-1-yl ] et hyl am no} - 2H pyri dazi ne :

5-[2-(4- pyl‘e‘lgél 23{’::73%I pi perazi ne-| -yI ) et hyl am no] - 2H pyr.E‘iTZFW’éﬁ"“gl one;
5-[2-(4-pyrimdin-2-yl pi perazi ne-1-yl ) et hyl am no] - 2H pyri dazi ne- 3-one; 5-

{2-[4-(3 -chl orophenyl) pi perazine- |-yl]ethyl-am no} -2H

pyri dazi ne- 3-one; 5-{2-[4-(4-fluorophenyl)pi perazine-I|-yl]ethyl-am no}-2H
pyri dazi ne- 3-one and pharinaceutically acceptable-said addition salts
thereof. The definition of the terns used throughout the body of the
specification and the clains is as follows: The term "hal ogen" neans the
fluorine, chlorine, bromne and iodine atonms, and is preferably chlorine.
3 1 JAN 2005 WO oslagcmmagmﬁm@zfeemmtbeWMewmﬂmﬂmelgr oup havi ng
1-4 carbon atons" rel bra ched cg d al kyl groups,

e.g. nethyl, ethyl, Prﬁgfdﬁasm"e“ fr%glggbqypratlﬂn B cfcwpoug ? yl, isobutyl or
tert-butyl. etc. The odnefal Foth@XYy" relates to straight or br anched chai ned
al koxy groups, e.g. nethoxy, ethoxy, isopropoxy or n-buthoxy,
‘ (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;

nisl,2 or3;

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

and

R4 and Ry 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

X
L
L

R,



preferably methoxy. The term "l eaving group"” relates to hal ogen (efg. AN
chlorine, bromne) or alkylsulfonyloxy groups (e.g. nethyl sul fonyl Qy} 2005
or arylsulf groups (e.g. benzyl sul fonyl oxy, p-to ne-

sul f onyl oxy a¥¥ﬁg%?ern1"pharnaceuticalIy suitabl e acid g@@“ﬁpﬂﬂwgalt" of
the substituted al kyl am nopyri dazi none derivatives of the general

Formula I, relates to non-toxic acid addition salts of the conpounds
formed with inorganic acids such as, hydrochloric- acid, hydrobrom c acid,
sul furic acid, phosphoric acid etc. or organic acids such as form c acid,
acetic acid, maleic acid, fumaric acid7 lactic acid, tartaric acid,
succinic acid, citric acid, benzenesulfonic acid, p-toluenesulfonic acid,
met hanesul foni c aziﬂ etc. 3 1 JAN 2005 WO 03/027078 PCT/ HU02/ 00097
According to a furt¥&t®eature of the present invention there is provided

a process for the gg wg&ﬁﬁ%ﬁéﬁﬁg’{%ﬁ%%}dﬁfafet'fﬂ%tat&e%ﬁ@' Formul a |

(wherein Rl is hydrogen carbon a X is hydrogen
or hal ogen; R2 is ilirengetinoof thé getlerdl @oinmga 1- 4 carbon atoms; n isl,2 or
3; Qand Windependently fromeach other stand for N= or -CHs;

N QR
HN\_./N—QW?K; (1)

R,

(wherein Q, W, R4 and Rj are as stated above); or

b) reacting a compound of the general Formula

RI\N X
L] Iv)

Ns
Y

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

compound of the general Formula

M =R
I_HI\I/\((:HZ)—n N \_/N——(:N Z ™
R2 S



and R4 and R5 independently from each ot her

trifluoronethyl

accept abl e
conmpound of

Bpdo

WD 03/ 027078 PCT/ HUO02/ 00097 7 (wherein

or al koxy having 1-4 carbon atons)
9gigi tion salts thereof which corrprl ses C<5}‘¥Lpreact| ng a

FB0%9% JAN 2005
L1 is |eavi ng group and R1, R2, X

general Formula RL. N~ ~~ /L1 ~) (cHZX

represent hydrogen,
and phar maceu

??'JS?FG’ZUUS

and n are as stated above) wth an am ne of the general Formnmula (wherein
Q W R4 and R5 are as stated above); or b) reacting a conpound of the

general Fornmula R1~ N (1V)

stated above) with a 8

(wherein R, n, Q, W, R4 and R; are as stated above);
and, if desired, subjecting a compound of the general Formula I,
wherein X stands for halogen, to catalytic dehalogénation 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.

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, Mechanism and Structure, 4™ Edition, John Wiley

and Sons, New York, 1992.

When ‘a substituted alkyluminopyridazinone-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 staﬁds for a hydrogen atom is

formed.

N, v (wherein Y is halogen and R1 and X are as



conmpound of the general Fornula 3 1 JAN 2005 WO 03/027078 PCT/ HUO_/O?J)QJ 8
(wherein R2, n, Q W R4 and Rs are as sta]ted abo://ﬁ); fand,x | f dgs ][13 ,A 2005
subj ectin nd of the general Formula 1, erein stands for

hal Jogen, ?oaggglg%g%i c dehal ogenation to obtain a conpolHBRPWZ gener al
Formula | or its hydrochloride salt, wherein X is hydrogen; and/or
converting a conmpound of the general Fornula thus obtained into a
pharmaceutically acceptable acid addition salt thereof or setting free a
compound of the general Fornula | froman acid addition salt. In case of
processes (a) and (b) of the invention, gt he reactions are carried out in

a manner simlar to the known anal ogous™ processes, see e.g. March, J.:
Advanced Organic Chemistry, Reactions, Mechanismand Structure, 4a'

Edi tion, John W eheaatilyfiohydrohenatiye iscarried dat indhamaRpsadst i t ut ed

al kyl am nopyri dazinonc derjvative of the Formula I, wherein X stands for
hal ogen, preferabl ﬁn@ﬁ?@sii\"e?m%ﬁsess@é?@@fléﬁﬂl@b@ml[9181 Mahglglr ogenat i on,

e oaeeL 20, ARSSAYs LR AR 5 o e
salt, wherein X st Strdstufepd™ BditipeyJobe Wiky@Ed 6ns, NewBsk, 1992],

' 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 hyciroxide or an organic base such as hydrazine, triethyl
amine, diisopropy! 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 is0<150°C; preferably-201002C.

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

IT used as the starting compounds can be prepared by the
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carried out in an anal ogous nmanner as the processes descri bed in3tt1eJAN 2005
literat ure’\tg.ogmﬂb\@rch, J.: Advanced Organic Chem stry ‘ v
Reacti ons, Mechani sm and Structure, 4t' Edition, John V\W%U%%wéons, New
York, 1992]. As the hydrogen source, for exanple, hydrogen gas,

hydr azi ne, hydrazi ne hydrate, formc acid, a trial kylammoniumfornmate or
an alkali netal formate can be used. The catalyst is suitably palladium
pl ati num oxi de, Raney nickel etc. The reaction can be performed in the
presence or absence of an acid binding j@gent. As the acid binding agent,
an i norgani c base such as sodi um hydroxide or an organi c base such as
hydrazi ne, triethyl am ne, diisopropyl ethyl am ne etc. can be used. The
reaction can be cgroéessidesutibédninalre intetihotiorslPatenpApplicution Nepr ot i ¢ sol vent
or a mxture ther rotic solvent is, for exanple, an al kanol,

wat er or m xtures &w&fﬁ)ﬂgﬁ‘é&&??@%@)vent is suitably dioxane,

t et rahydrof urane or dichloronethane. In general, the reaction tefperature
is 0-150C, -preferably 220-009' C. The preparation of the acid addition salt

fromthe free base Tk antihes afeinegenbraFBormulAlIl ara parthyh@otwihber ati on of the
base fromthe acid additjon salt_ are carried out in a manner known per

se. The al kyl am nof§FiPEaRsnEheneyel piescay bapieparedhin ageamelogbus-or nul a || used
as the starting conpguBdf.G2Pa09.Ah BReR3e%s, 2180 (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 Xiao Shu et &L, Bioorg. Med. Chem. Lett.. Z(18),
2399-2402 (1997)].

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

was studied in the following test.
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Patent Application No. PCT/HLT98/ 00054 (WD 99/ 64402). The am nes o 10 AN 2009
gener al  For I0§7 zlﬂéf# are partly known conpounds. The novel ones can be
prepared in"an afafogous way [Pollard et al., J.Am CheRSHBUE020087 5199
(1934)]. The di hal opyridazi none derivatives of the general Fornmula IV are
partly known. The novel conpounds can be prepared by using the nethods
known fromthe literature [Honer et al., J. Chem Soc., .194%, 2194]. The
conpounds of the general Formula V can be prepared from the corresponding
am ne of the general Formula Ill in a panner known per se [ Shigenaga, S.
et al., Arch. Pharm, 2(1), 3-10 (1996); Janssens, F. et al., J. Med.
Chem, 2%, (12), 1934-1943 (1985); He-Xiao Shu et al. Bioorg. Med. Chem
Lett, 7(18), 239MetoRis(axtbResultsThe phar nacol ogi cal effect of the
substituted al kyl am nopyri dazi none derivatives of the general Formula |
was studied in the followng test. 3 1 JAN 2005 3 1 JAN 2005 WD 03/027078

11 Methods and ResielSs on blood pressure

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.,
Bayer-AGyTeverkusen;-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



Ef fects on bl ood pressure PCT/ HU02/ 00097 The experinments were perforned in
conscious, freely noving, male Wstar rats using a radiotel emetry] $4ysAR2005
(Data Sci enges /047517tsernati onal, St. Paul, Mnnesota, USA). Prior to
treatments "PalS Were inmplanted with transmitters (typefCHIYRMOTs0- PXT)
that permtted continuos.nonitoring of arterial blood pressure. Under
sterile surgical conditions, catheter of the transmtter was introduced
into the abdom nal aorta for neasurenent of arterial blood pressure and
the transmtter was sutured to the abdom nal wall of animals

anaest hetised with pentobarbital-Na (6@, ng/kg, i.p.; Nenbutal inj.

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

AG, Lever kusen, Ger mella-maTheleffeotoatitest dems ivers measared €616 wird. 0d was al | owed.
Radi o signals emtt de&}( Q@rﬁe transmtters were_ detected by RLA1000 type
receivers placed uhero8udFagh pompound was compared with shafepusedby | ect ed, saved
and eval uat ed usi nghichetrdaah, a Sciences. The
conputer was set to sanple tﬁ%%?ﬁ%ﬁ&??ﬁ%}%ﬁ%&@%{&%ﬁ in every second
m nute. The test suBkeatadgaeaswes withiScheffe’ npdshidc testl | ul ose 0. 4% w v) were
adm ni stered orally by gavage in a volune of 1 m/kg at about 3 1 JAN 2005
WO 03/ 027078 PCT/ HUO2/ 00097

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 blooed pressure Results of
after treatment after treatment | statistical
with placebo with test evaluation
compound
(mmHg) (mmHg)
.Mean | SE. | Mean | SE.
7 926 | 33 | %27 | 32 | Ns. |

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.



12 10 a.m The effects of test itens were neasured for 6 hours. The

ef fect of each conpound was conpared with that caused by vehi C|S ‘
treat ment ugid@obify Way analysis of variance for repeated neasu ed MN 12005
Scheffe's post “Noc test. Data obtained are shown in the PPABUEZPO7NGne of

t he conpounds exam ned reduced bl ood pressure of the test aninmals. Table
1 Effects of different test itens or vehicle on nean arterial bl ood
pressure for 6 hours after treatnent in conscious rats Exanpl eMean bl ood
pressureResults of after treatnentafter treatnentstatistical with

pl acebowi th testeval uati on conpound mmiggnmHg MeanS. E. MeanS. E.

792.63.392. 73.2N.S. S.E. = Standard Error (of the nmean); N.S. = Not
significant statistically (when conpared to placebo) According to data
presented here t heAB. ¢bf present invention have no effect on bl ood
pressure, indicati | of antihypertensive potential. WO 03/027078
e oSoh Sa Doos | PogdteklcBfticr |

Experiments were performed in a PC operated system
(LIIKOSYS, Experimetria, Hungary) consisted of 8 test
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 42

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-speut-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.



PCT/ HU02/ 00097 Anxiolytic effect Vogel lick-conflict Experinents wer
perforned in a PC operated system (LIIKOSYS, Experinetria, Hungary)} JAN 2005
consisted o 00 chanbers (20 cmx 20 cm x 20 cm Pl exi gl as boxes) each
of which was qU|%bed with a water fountain system nouRFEHU00097
appropriate height on the wall of the chanber and netal grid floor for
delivering electric shocks. 160-180 g male Wstar rats (N-8) were
deprived of drinking water 48 h and fasted for 24 h prior to test. Test
and reference conmpounds or vehicle were adm nistered intraperitoneally,
30 min prior to test. Al procedures M@ie carried out in a quiet,
air-conditi oned room between 07:30 and 13: 00 hat an anbi ent tenperature
of 23 12 C At the beginning of the test the aninals were placed in the
test chanber where they had free access to drinking water for a 30 s
grace period. After that, electric shocks (600 AL 0.6 s) were applied

t hrough .t he drinking spout follow ng @@ék@' licks during the 5 mn test
period (Vogel et al, 1971). NuKﬁ%%’s&%& ﬁggk*cks were recorded and
stored by an IBM conpatible co {er. of nunbers of tolerated
shocks were cal culated in each group, statlstlcal anal ysis of data was

perforned by one WayeANM AL oklilE theld e AL RR Sl eSbmee SLALLIT | CA) . The
results obtai ned afe sfﬁnmptblrnﬁl@zhmpleOD azepaMEDmmg/kglp.
[ 7-chl oro- 1, 3- di hygro=—t=nethyt= .'i phenyt=2+14- 200
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



benzodi azepi ne- 2-one] was used as the reference substance. 3 1 JAN 2005 WO
03/ 027078 14 Table 2 Vogel's drinking conflict test PCT/HU02/ 00097a 1]2&\%2005

Corpound (E&qﬂal .)MED in ng/kg ip. 120.0 220.0 35.0 410.0 520.
Di azepanb. 0 elogg)% of Table 2 indicate that the subst RCEEL§2/00097

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-nmaze test in rats Tests have been perfornmed as described by Pell ow
and co- workers [J. Neurosci. Methods, j.4, 149 (1985)]. A wooden cross,
15 cmwide with 100 cmlong arnms. was uged for the experinents. The sides
and ends of two opposite arns of the cross were equipped with 40 cm hi gh
wal I s, however, the arnms WO 03/ 027078 PCT/ HUO2/ 00097

were open to the 15x15 cm central area (closed arms). The two

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
~OpPen-aFMS—
The results obtained are summarized in Table 3. Buspirone [8-
{4-[4-(2-pyrimidinyl)-1-piperazinylJbutyl}-8-
azaspiro[4,5]decane-7,9-dione] was used as the reference

substance.
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open arns. The results obtained are sunmari zed in Table
3. Buspirone [8- {4-[4-(2-pyrimdinyl)-1-piperazinyl]butyl}-8-
azaspiro[ 4, 5] decane- 7, 9-di one] was uggglg s the reference substance. 3 1

le 3
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 iivestigated
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 (IDsg)have been determined by regression



El evated plus-maze test in rats PCIT/HU02/ 00097 Conpound (Exanple No.) MED
in ng/kg po. 3 0.1 Buspirone 3.0 FromTable 3 it is evident that t§ef JAN 2009
substituted wﬁbs‘ﬁ)\ﬁ]m%ﬁ nopyri dazi none derivatives of the gl)eneral Forrmul a |
have outstandi ng anxiolytic activity in the above test, PCAHOH8Y7ab] y
exceeding the efficacy of the reference substance. Sedative effect
| nhi bi tion of spontaneous notor activity The effect on spontaneous notor
activity was investigated according to Borsy and co-workers [Borsy, J. et
al, Arch. Int. 124, 180-190 (1960)] in a ten channel Dews instrunent,
with 1-1 aninmal in each channel. Aninmajs were placed into the instrunent
60 mn after per os treatnent wwth either vehicle or test conmpound, and
interruptions of infrared beans were recorded for 30 mn. Fromthese
data, 50 per cent anplypisblhegesulig obtained preabypwh ity Fable drDide¢pamni ned by
regression 3 1 JA 27078. 17 PCT/ HU02/ 00097 anal ysis. The
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results obtained ar aJrﬁeazepam was used as the reference
subst ance.

Table 4

Inhibition of spontaneous motility in mouse

Compound (Example No.) IDsy 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
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No.)I D50 in ng/ kg po. 221.0 360.0 5>100.0 Di azepanv¥.0 In contrast t trlé 2005
di azepam usggh @radoie ref erence substance, the tested substituted

al kyl ami nopyri dazi none derivatives of the general ForndCaHUA0L] ay

sedative effect only in a relatively high dose. Based on the above test
data, the substituted al kyl am nopyri dazi none derivatives of the general
Formula | are effective in the treatnment of various clinical patterns
connected wth anxiety. In case of certain conpounds, the anxiolytic
potenti al exceeds by several orders of jgragnitude the effect of the

mar ket ed reference substances (di azepam buspirone). Sedative side-effect
appears only in a dose that is multiple of 3 1 JAN 2005 WD 03/027078 18

PCT/ HU02/ 00097 t héhepre prederkte nredyse rprrxpeciertherappitisaleaffacher apeut i cal

effect. This neans.. t u e | kvl am.nopyri dazi none
derivatives of t hé”ﬁé%%%énﬁtﬁ%&ﬁﬁ%&ﬁtﬁ%ggﬂq omd%%ei ve, life

derivatives of the general Formula I do not have sedative, life

quality deteriorating side-effects which 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 regulér transparent
Plexi-glass and the ofher one was madé Bf black, 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 arrénged 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-



quality deteriorating side-effects which are characteristic of

benzodi azepi nes. Effect of cognition and memory Male Wstar rats wal éhJAﬂ 2005
200- 2209 ek, Bigfds The animals  were obtained from Charles River Co. They
were kept in a room wth normal 12-12 h |ight-dark cycPETEUPZNYTon:

06:00) at relative humdity of 6010 % The experinment was perforned in a
five-channel "step through"-type passive avoi dance | earning apparatus.
The equi pnent consisted 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- transparenig Pl exi-glass.. The boxes were
connected with a 7.5x8 c¢m passage way, equipped with a
computer-controlled guillotine-door. The passage of the rats through the
door was detect eélebt}ﬂclfn@frsép@l@ cphidthevebdes deliveastedhé anitnals. par al | el |'i nes

in the opening of e way.. Jhe r was aut o Iy closed
when the ani mals g%@éﬁmﬁaﬂmﬁ%d%gﬁ é’ﬁff’ég?mfnn%ﬁlégﬁeqw pped with
stai nl ess steel gebdpdrt@git. t hrough which, 3 1 JAN 2005 WO 03/027078 19
PCT/ HU02/ 00097 el ectrl c foot shocks could have been delivered to the
animals. A 10 Wlight bulb was installed above the passage way in the
1 ght 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
fhe situation (grid floor shock in the dark compartment), on Day
2 (Retention) they recailed 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.to.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



conpartment. The experinent was performed on two consecutive days, in two
sessions which were 24 h apart fromeach other. On Day 1 (Acquisition) the
ani mal s acqyig Bddehf Of mation about the situation (grid floor shocf 1 AN 2005
dark conpartnent), on Day 2 (Retention) they recalled 2f&BYOUWIYed
information to avoid punishnent ("if | go into the dark I wll be

puni shed, so | stay outside in the light"). Day X (Acquisition) The

i ndi vidual ly nunbered animals were placed into the light conpartnent of

t he equipment. After 30 s the guillotine door was opened and the rats

could freely pass to the dark (considwred as safe) conpartnent. Step
through | atency was automatically determ ned. (Step-trough latency is the

time period spanni%g from door opening to the tine when the aninal
passed into the dérialowesremerrd Jonythe dadosomparimentisunedistel, and t he

timer was automati tad Cof shoc f 1.2 mA | asting
2.5 s was applied aﬁ?{oﬁgﬁgggi@%e{eﬁrﬁ%@éﬁ&f #égﬂlagﬁ@?{{gglﬁbsgﬁge after the door
has been cl osed, ernteqligréuprwasad Showthat Stockdiiniils wild Rénicdhbeg’ Oup (no shock
+ vehicle treated),. Test WD _03/027078 20 3.1 JAN 2005 PCT/ HU02/ 00097

animals were reno aaant oot ghaok as epvsaled b incraasaddatencytime
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).



after foot shock has been delivered. The function of the absolute control
roup was to show that shocked aninmals will renenber the unpl easa f
group " 1LI8N 2005

shock as re i ncreased | atency tine when conpared to absol
control . Théf@+32"ql"2% essence of acquisition. Day 2 (Ret &¢THI93/0004% or 24 h,

the animals were placed again in the light conpartnent of the test

appar atus and step-through | atency was neasured as descri bed at

Acqui sition day, except that no foot shock was applied to the animals in
any group on the second day. A maximumof 180 s tinme interval was
available for the rats to pass into thke dark conpartnent. The ani mals
were renoved fromthe light conpartnent if they did not pass to the dark

conpartment withi he . 180 test. period. The investigators surprisingly
found that the ingﬂﬁfﬁS&ﬁ&@m%ﬂg&t@@wﬂwﬁmﬁwwéa@@d st ep- t hr ough
| atency 1nto the KPR fRFRRLL e dsif AR ifiance apparat us

after Day 2 adm nistration of the cor?r?g%] ﬁ#gﬁﬁe)ﬁyéﬁ]s?éi:?s shown on Fig 1
that in absol ute dhiughlatency opDay 2stiealcompared teaiselije controh- t r ough | at ency

was approxi mately -t he sane both e rimental days, (nmeaning that there
was nothing to r IW%W*B“E@&PH”%WCPQE’E BReyaEFyperisnge JAN 2005 WO

03/027078 PCT/ HIOZ{d3P €k Pth 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 idiseases or conditions accompanying_diseases..
wherein leérning 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



In the shocked, vehicle-treated control group the unavoidable 1.2 mA foot
shock resulted in a significantly increased step- through | atency q&]DdﬂNZﬂmg
when conpar«;,g;{b&;%2 §o|ute control. The experinmental animals recalled the
annoyi ng experience (foot shock) in the dark, therefor @CTHU8Y00¥ss into
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| atency). In the treated groups this augnented | atency has been further
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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
suitable acid addition 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.



WO 03/ 027078 PCT/ HU02/ 00097 22 The conpounds of general Formula | possess
surprisingly considerable anxiolytic properties wthout sedative ildgAN
effects ingy }0570§8r1xi olytic dose range. In addition to _the anxiol%th 2005
effi cacy, the cofpounds of general Formula | have advafCAG¥BHYIRSfects on
cognition and nenory. According to our studies the conpounds of general
Formula | surprisingly have no antihypertensive potential. The conpounds
of the invention and pharnaceutically suitable acid addition salts

t hereof can be used as active ingredients in pharnmaceutical conpositions.
Furthernore, the invention relates to gg pharmaceutical conposition
conprising a substituted al kyl am nopyri dazi none derivatives of the
general Fornula | or a pharmaceutically suitable acid addition salt
thereof and one orlhedtharmaaneyiienl rempasition of thednvention is svitablediareut i cal

conposition of the.,l ' [ | N eperal 0.1 to 95 per cent by
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2005 23 The pharnmaceutical conposition of the invention is suitable for
peroral, parenteral, rectal or transdernmal adm nistration or for

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(%rinyl-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,
scarboxymethylcellulose ete.. emulsifiers such.as.sorbitane.
monooleate etc.; solvents such as water, oils, glyéerol,
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.



| ocal treatnent, and can be solid or liquid. The solid pharnaceutigahJAN 2005
conpositions suitable for peroral admnistration nmay be powders,

capsul es, t il mcoated tablets, mcrocapsules etc., and can
conpri se biﬁﬁ#ﬁ%ﬁggints such as gel atine, sorbitol, PCT/HU02/00097

pol y(vinyl-pyrrolidone) etc.; filling agents such as |actose, glucose,
starch, cal cium 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 fo4 peroral admnistration my be
sol utions, suspensions or enulsions and can conprise e.g. suspending
agents such as gel atine, carboxynethylcellul ose etc; enulsifiers such as
sor bi tane propyl enioges &sms lisied abeye astvell:as gther dosage forms aruch as net hyl p

hydr oxybenzoat e et [ . r utical, conpositions suitable

for parenteral ad‘ﬁ%oni Ee?g ’isg%é'é'olgegs%EQ%FEgﬁclﬁ'fafg?"ﬁwglﬁ%?%%s of the active
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forms |isted above as well as other ge forms are ‘known per se, see
e.g. Rem ngton's Pharnmaceutical Sciences, 18th Edition, Mack Publi shing

Co., Easton, USA (#4R3@hrmaceutical 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 dependé 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
-compesition-in-a-manner-knownper.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 FormulaI or a
pharmaceutically acceptable acid addition salt thereof as

pharmaceutical active ingredient.
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typi cal dose for adult patients amounts to 0.1 to 1000 ng of the cfbr‘rleMcﬂUﬂﬁ
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salt thereof ¢calGulated for 1 kg body weight, daily. THSTAENMYose can
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or a pharmaceutically suitable acid addition salt thereof to one or nore
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preferred enmbodi ment of the above feature 0o e invention there is
provi ded the use o®ltgthemelatanxdglytihand cggnitiomentoeingl a | or

phar maceuti cal ly ap%%ﬁﬂﬁc%migal G veaquée&fel‘i’&l

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=
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active ingredients.
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Example 1

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 2 hydrogen pressure of 10 atm for
4 hours. Then, the excess hydrogen is let out from the autoclave,
thereaction-mixture-is-heatedto-reflux-temperature.and stirred
at this temperature for 5 minutes, then filtered whilé hot, and the
catalyst 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

tri hydrochl ori de PCT/HU02/ 00071 JAN

dazi ne- 3- one,
hyl am ne and

catal yst consisting of 8% of Pd, 28%of C



transferred into an autoclave. The reaction mxture is stirred at room
tenperature and under a hydrogen pressure of 10 atmfor 4 hours.3ﬁhgnN 2005
the excess Ryglpmgsdgis et out fromthe autoclave, the reaction mXxture
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m nutes, then filtered while hot, and the catalyst is washed three tines
using 33 cnB of a 1:1 mxture of nethanol and dichl oronet hane each tine.
The conbined filtrates are evaporated under reduced pressure, and the
residue is subjected to chronmatography over a silica gel colum using a
19:1 m xture of chloroformand nethanol2as the eluent. The fractions
contai ning the product are evaporated, the residue is dissolved in a

m xture of ethyl acetate and diethyl ether, and, to 3 1 JAN 2005 WO

03/ 027078 PCT/ HU02/thesdytionotisiped; sthax ¢aptnining hydregen ablarisle avont ai ni ng

hydr ogen chl ori de crystal.s at precipitate
are stirred for hgﬁrd?e%%ag%?drgé’gg}e%g*s&ﬁ%tR%?‘;?W%t%%r-e ch%rt hen filtered
and washed with dialftuslho6t ieter cddling pvithides#atess titbhi fitbréand0 C over
phosphorus pentoxide in vacuo for 3 hours. Thus, 1.84 g (54 % of the

title compound are ashed With diehybether. Thgproductds duird a3 80SC overr
C18H25C13F3N502 (5 c - 56 % HA4.97 % N 13.82 % C
20.99 % found:(c%i‘?;@“&%’#%%?%&&%‘%m@@ a’ 20.69 % ’

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

Analysis: for ClsH25C13F3N502 (506.79)
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 -
(b5-1H)5-7-90-(bs,-1H),-7.40.(d..]1=8.5. Hz, 1H), 7.18 (d, ]=8.7
Hz, 1H), 7.15 (s, 1H), 6.05 (bs, 1H), 3.89 (s, 3H), 3.13-3.75 (m,
12H).

BC-NMR. (DMSO-dg, 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
(@), 114.81 (q), 112.22, 93.60, 56.13, 53.09, 51.30, 46.69,
36.49.



IR (KBr): 3294, 2340, 1630, 1330, 1115; 1H NWVR (DWVSO d6, i400): 13.23 (b,
1H), 11.49 (b, 1H), 8.43 (bi--H);7.90 (bs,1H), 7.40 (d j=8.5hz, 1H§z 2005
(d,J=8.7 H&? I@k@ 7.15 (s, 1H), 6.05 (bs,1H), 3.89 (s, 3I—9, 3.13-3.75 (m
12H). 13G-N %3 B d6, i400): 162-14, 154.81, 150.30, PSH/HIE20009134 04,
124.68 (g, 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. 3 1 JAN 2005 WO

03/ 027078 28 PCT/ HU02/ 00097 Exanple 2 Preparation of
5-{2-[4-(2-fluorophenyl) pi perazine-I-yl]ethyl- am no} +2H pyridazine-3
-one 2.5 g (0.0071 nol es) of 4-chloro-5g{2-[4-(2-

fl uor ophenyl) pi per azi ne-1-yl]ethyl am no}-2H pyri dazi ne-3-one, 400 cnB of
a 9:1 mxture of nethanol and distilled water and 2.5 g of palladi umon
carbon catal yst cobAmpléAg of 8% of Pd, 28%of C and 64% of H20 are

wei ghed into an apparatus n8 vol equi ppe ith a reflux
condenser connect e epqrgtl%n%ﬁfﬁ&-ﬁ%qp@&nﬁﬁpgﬂgﬂgqg&]e%& azine hydrate
are added, drop bamidbpPRH-pyRidadife-BeA6t i ON m xture that is then stirred at
reflux tenperature for 1 hour. The mxture is filtered while hot, and

2.5 g (0.0071 moles) of 4-chloro-5-{2-[4-(2~
fluorophenyl)piperazine-1-yl]ethylamino}-2H-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,0 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-ofcethanol-and-water-underheating,-the-solutior.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 in vacuo for 3 hours.

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



the catalyst is washed three tinmes using 33 cnB8 of a 1:1 m xture of
oronet hane. The conbined filtrates are evaporagep,JAwgﬂﬂs
;

met hanol and di chl

t he residue W“’?‘h?‘ﬁpl ved in 25 ¢

e solution is

under heati ng,

nmB of a 81 mxture of ethanol and wate
filtered, and the filtr ASHY2MYnor at ed

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 ether. The product is dried

at 40C over phosphorus pentoxide in vacuo for 3 hours.

Thus,

1.91 ¢

(84..8 % of the title conpound are obtygi ned. Mp.: 103-105 C. WO
03/ 027078 29 Analysis: for CL6H20FN50 (317.37) cal cul ated: C 60. 55% H
6.35% N 22. 07% found: C 60.25%H 6.34% N 21.89% IR (KBr): 3272, 3122,

1633, 1550. 3 1 JAN 2005 PCT/ HU02/ 00097 'H NVR ( DVMSO- d6,

(bs, 1H), 8.35 (d,
Hz, 1H), 6.62 (t,

43. 40, 39.16.

i 400): 11.87

4 8 7 d, J=2.6 Hz, 1H), 6.85 (bt, J=5.1
%ﬁ?@'%?lﬁfﬁﬂ%ﬁ(ﬁgﬁ%ﬁes, 1H), 3.73 (m 4H). 3.14 (-'q.
J=6.0 Hz, 2H), 2. aflcilted:13C Y3 %DVEG.35%, N 22.07 %;
i 400): 162. 42, 161. 38, 158. 08, 149. 44, 131.73° 110 28, 04.38, 55.85, 52.71,

found: C6025%, H6.34%, N21.89%.
IR (KBr): 3272, 3122, 1633, 1550.

'H-NMR (DMSO-dg, i400): 11.87 (bs, 1E), 8.35 (d, J=4.8 Hz,
2H), 7.48 (d, J=2.6 Hz, 1H), 6.85 (bt, I=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, i400): 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-yllethylamino}-2H-
pyridazine-3-one

3.3 g (0.01 moles) of 4-chloro-5-[2-(4-phenylpiperazine-1-
yl)ethylamino]-2H-pyridazine-3-one, 500 cm® of 2 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,O are weighed into an apparatus of 1000 cm® volume

equipped with a reflux condenser connected to a bubbling



Exanpl e 3 Preparation of 5-{2-[4-phenyl pi perazi ne-1-yl]ethyl am no} -32|1-| JAN 2005
pyri dazi ne-3-one 3.3 g (0.01 noles) of 4-chloro-5-[2-(4

phenyl pi per gzl pe-l-_yl)ethyl am no]-2H pyri dazi ne-3-one, 500 cnB of a 9:1
m xture of %rrér)s élﬁ% and distilled water and 3.3 g of pdATABMO¥n carbon
catal yst consisting of 8% of Pd, 28%of C and 64% of H20 are weighed into
an apparatus of 1000 cnB volune equipped with a reflux condenser
connected to a bubbling 3 1 JAN 2005 WO 03/027078 30 PCT/ HU02/ 00097
device. 2 cnB of hydrazine hydrate are added, drop by drop, to the
reaction mxture that is then stirred adgreflux tenperature for 3 hours.
The m xture is filtered while hot, and the catalyst is washed three tines
using 33 cnmB of a 1:1 m xt ure of nmethanol and dichl oronet hane. The

conbi ned filtrates dgvisecd epoofitydehzineduydratereze addeidtirep by detipswol ved in 15 cnB

of a 81 mxture of, ethanol. and t under. _heatin the solution is
filtered, and the %?T??é%@@&%ﬁﬁ@%ﬂé&ﬂfﬁa&rﬁ wx H?FF?"‘EF%?rhe ori gi nal
vol ume. After coolslmﬁus._tIinsnﬁxw%igh&eﬁs&aﬁlemsﬂaﬁ&ﬁp%aﬁpsﬁg for further
hal f an hour wunder cooling with ice water, then filtered and washed with

di ethyl ether. The washetlibresitimesrising 33tond Of € ldumixtystiofmhthendl  pent oxi de i n
vacuo for 3 hours.

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
diethy] 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,

=Ana1y51$ .-f@)l'-!a@:n;HgoFNsQ;(:-3:.-1;-7:.-3-"2—) :
calculated: C64.19%, H7.07%, N 23.39%;
found: C63.74 %, HT7.09%, N 22.89%.

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

'H-NMR (DMSO-ds, 1400): 11.98 (bs, 1H), 7.52 (d, J=2.3 Hz,
1H), 7.21 (~t, J=7.8 Hz, 2H), 6.91 (~d, ]=8.5 Hz, 2H), 6.90 (bt,



Thus, 2.18 g (72.9 % of the title conpound are obtained. Mp.: 147-149C
Anal ysis for CL6H20FN5Q(317.37): calculated:C 64.19 %H 7.07% N 2339%AN 2005
f ound: C 63. Zﬁ 8‘%2% é 09% N 22.89% IR (KBr): 3484, 3318, 1638, 1600.
"H NVR (DVBO a8 %H0) . 11.98 (bs, 1H), 7.52 (d, J=2.3 HECTHUDRGO0IT7 59 (¢
J=7.8 Hz, 2H), 6.91 ((d, J=8.5 Hz, 2H), 6.90 (bt, 3 1 JAN 2005 WO
03/027078 31 PCT/HU02/ 00097 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 NWMR (DVSO d6, i400):
162. 46, 151. 20, 149.47,131.76, 129.11, 118.97, 115.52, 94.37, 55. 87,
52.93, 48.30; 39.25. Exanple 4 Preparatigpn of 5-[2-(4-pyrid
n- 2-yl pi perazi ne-1-yl )et hyl am no] - 2H pyri dazi ne-3-one 3.2 g (0.0096
nol es) of 4-chloro-5-[2-(4-pyridin-2- '
yl pi per azi ne- 1-yl ) - &Sy Hapl By b-77K-p¥+1.2Hz] HE); 34416, J=36¢HzZ1H), of a 9: 1
m xture of nethanol gn? %ﬁﬁl ng ed er and 3.2 g of palladiumon carbon
catal yst consi sting>of @efdd 2596 (M88)-0f C  and 64% of H20 are wei ghed into
an apparatus of 1000 cnB8 vol une equi pped with a reflux condenser
connected to a

BCNMR (DMSO-dg, i400): 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 a 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,0 are weighed into an apparatus of 1000 cm®
volume equipped with a reflux condenser connected to a
“bubbling-deviee:-l: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



bubbl i ng device, 1.6cnB of hydrazine hydrate are added,drop by drop, to
the reaction mxture that is then stirred at reflux tenperature OLJ&N 2005
hours. The Q%éﬁ#&%gis filtered while hot, and the catalyst is wash

three times using cnB of a 1:1 mixture of nethanol dd/HU02/00097

di chl oronet hane. The conbined filtrates are evaporated, and the residue
is dissolved in 30 cnB of a 81 mxture of ethanol and water under
heating, the solutionis filtered, and the filtrate is evaporated to the
fifth of the original volume. After cooling, the crystals separated are
stirred for WO 03/027078 32 3 1 JAN 200532 PCT/ HU02/ 00097 further half an
hour under cooling with ice water, then filtered and washed w th diethyl
ether. The product is dried at 80 C over phosphorus pentoxide in vacuo
for 3 hours. Thus, 3uther§alfanhoumpndercoplieg with ies waterpthendiltered obt ai ned.

Mp.: 150-152C. IR : 4. Q. 1167.. 1 CDC13, g200):
1101 (bs, 1H), 8. 1%‘(‘{%&]’13%%&‘7@%‘?[‘9'?%“@’%3 “,°§§.d§’§d(ag§ﬁ?|§, 6. 85 ?m :
1H), 6.65 (m 1H), bveérphosphohidpentoRidedn tdBuodh3 hérs2 (M 4H), 2.63 (m

4H). Exanple 5 Preparation of 5-[2-(4-pyrimdin-2-ylpiperazine-|-
yl ) et hyl am no] - 2H pyri dazi ne- 3- one

Thus, 2.44 g (85.0 %) of the title compound are obtained. M.p.:
150-152 °C.

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

"H-NMR (CDCls, g200): 11.91 (bs, 1E), 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-one

3.4 g (0.01 moles) of 4-chloro-5-[2-(4-pyrimidin-2-
ylpiperazine-1-yl)-ethylamino}-2H-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,0 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 afe added, drop
by drop, to the reaction mixture that is then stirred at reflux



3.4 g (0.01 noles) of 4-chloro-5-[2-(4-pyrimdin-2-
yl pi per azi ne 1-yl)-ethylam no] - 2H pyri dazi ne-3-one, 500 cnB8 of a P11 JAN 2005
m xt ure of WQJWand distilled water and 3.4 g of palladiumon carbon
catal yst consisting of 8%of Pd, 28%of C and 64% of HRSTAHW28ghed into
an apparatus of 1000 cnB8 vol une equi pped with a reflux condenser
connected to a bubbling device. 1.7 cnB of hydrazi ne hydrate are added,
drop by drop, to the reaction mxture that is then stirred at reflux 3 1
JAN 2005 WO 03/027078 PCT/ HU02/ 00097 33 tenperature for 1.5 hours. The
mxture is filtered while hot, and the gatalyst is washed three tines
using 33 cnB of a 1:1 mxture of nethanol and dichl oronet hane. The
conbined filtrates are evaporated, and the residue is dissolved in 28 cnB
of a 81 mxture ofte@pwm!mfoaﬂd hmrseﬂ"hemntﬁuretmﬁltera@whilbhotsmidjtl onis

filtered, and the fi e l.s e rated to,t fidft t.he ori gi nal
vol une. After coolid ﬂXStéﬁve%i’ﬁBg‘rg%tﬂf&P%‘fsé% r@n sqfharlrL further
hal f an hour under (&'Qﬂldtlmlol"hﬂd‘mblﬂ@ro%ﬂﬁﬁe 'I‘h@%@mﬁink@lﬁ eszfi‘@d washed with

di et hyl ether. The product is dried over orus pentoxide in
vacuo for 3 hours. 'ﬁ’Y&BOl‘a@d,l@dghf(rbﬂldﬁe%dlsaﬁlvcd\mz&dme)fcacﬂrbound are
obtained. Mp.: 199 f%} sis. for 11411H IN7 gi‘iOl 35) calculated: C
55.80 % H 6.36 % Nin 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 Cy4H;6N;0 (301.35)
calculated: C55.80%, H6.36%, N 32.54%;
founds=—==~C:5571.%;.--H6.33.%,....N.32.41 %.

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

'H-NMR (DMSO-dg, i400): 11.87 (bs, 1H), 8.35 (d, J=4.8 Hz,
2H), 7.48 (d, =2.6 Hz, 1H), 6.85 (bt, J=5.1 Hz, 1H), 6.62 (1,
J=4.7 Hz, 1H), 5.40 (~s, 1H), 3.73 (m, 4H), 3.14 (~q, J=6.0 Hz,
2H), 2.50 (m).



found: 0.55.71% H6 33% N32.41% IR (KBr): 3272, 3122, 1633, 1550. 'H-NNR
(DIVISOd6 i400) 11. 87 (bs, 1H), 8.35 (d, J=4.8 Hz, 2H), 7. 48 (d,

Hz, %éf%%” =5.1 Hz, 1H), 6.62 (t, J=4.7 Hz, 1H), 5.40 (3s] MZUUS
3.73 (m 4 P8 q, 3=6.0 Hz, 2H), 2.50 (m). WO O3/RSTEVPH0RIT] JAN
2005 PCT/ HU02/ 00097 34 '3C-NWR (DVMSO-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)piperazi ne-1-yl]ethyl-

am no}-2H pyri dazi ne-3-one A mixture of 1.96 g (0.01 nol es) of

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

nmol es) of S-(2-chlorgethyl am no)-2H- pyridazine-3-one hydrochloride is
stirred at reflux terpdRdREPMSGd,4 UK62.42T 61383 158.08,c140eka, i Xt ure, a

added, “drop by drop. Se’ | DR hr Dnas 1o afer " oi | separ at es. The

water is decanted from the oil, and 10 cn8 of d| chl or o- met hane are added
to the residue. The crystals separati ng under stirring are filtered. The
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 rmxture, 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=Fhe-crystals-separating under, stirring are filtered. 1. 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. Mp.:
187-189°C.



crude product is dissolved in nethanol at reflux tenperature under
stirring, treated with charcoal, filtered, and the filtrate is evgpgr_fmpgnus
to the fiftf}v(%s/(%%gsorigi nal volume. The residue is stirred under¥cooll
with ice water, and the precipitated crystals are filterREI/HUPHOM97 1 21 ¢
(40.5 9% of the title conpound are obtained. Mp.: 187-189C. 3 1 JAN 2005
WO 03/ 027078 PCT/ HU02/ 00097 35 Analysis: for CL6H2OCLNS0 (333.82)
calculated: C57.57 % H6.04 % O 10.62 % N 20.98 % found: C 57.09 %
H6.05 % C 10.38 % N 22.68 % IR (KBr): 3410, 3277, 1624, 1599, 1240.
1H- NMR (DMSO-d6, 400): 11.93 (bs, 1H), 73820 (--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). "C-NWMR (DMSO d6, i400): 162.38, 152.40, 149.42, .
134. 01, 131.70, 13@\Bysis1fe CyetlnCINGOR333.82)3. 78, 94.37, 55.80, 52.71,
47.74, 39.22. Exarrplcgl '

5-{2-[4-(4-fluor ophenfﬁ&%ﬁ%@%&%ﬁ?k%ﬂﬁ%ﬁ%oﬁz %nNr?@}% %;

2H pyri dazi ne, 3- one fourll 9 (05700 NPHES f > r 4- (4-
f | uor ophenyl ) pi per azi ne- 1-yl ] et hyl a%%}%ﬂ%‘% %é%%-éé-%i/%ne,

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

"H-NMR (DMSO-ds, 1400): 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



350 cnB of a 9:1 mxture of nmethanol and distilled water, 0.44 g (0.011
nmol es) of sodium hydroxide and 3.5 g of palladiumon carbon cataldy$tJAN 2008
consi sting Qo fimabs Pd. 28% of C and 64% of H2O are transferred into an
aut ocl ave. e reacffl on mixture is stirred at room t eng&AAWYWnder a
hydrogen pressure of 10 atm 3 1 JAN 2005 WO 03/ 027078 PCT/ HU02/ 00097 36
for 3 hours. Then, the excess hydrogen is let out fromthe autoclave, the
reaction mxture is heated to reflux tenperature and stirred at this
tenmperature for 5 mnutes, then filtered while hot, and the catalyst is
washed three tinmes using 50 cnB of a 1: k¢ m xture of nmethanol and dichloro
net hane each tine. The conbined filtrates are evaporated to a vol une of
20 cnB, the solution obtained is stirred for half an hour under cooling
with ice water, th@r@rW%ﬂbembhﬁa&mwhadmgénllsﬂ@mdﬁ'amdhmashed with 10

cnB of cool ed rret ha 98 8Ll he title conpound are
obtai ned. M p.: Q‘%ﬂa‘y ﬁ}ie]’r%qt@n “ﬁ%‘fm lé‘%?%b’@rﬁg%u’i@f‘?e@%‘ecal cul at ed: H
6.35% N 22. 07% fouawddr&d%@@xme cfRftie for B ik, tﬁmterg%%ée 3081, 1618,
1507, 1226. 1H -NWR (DVSO-d6, i400): 11.95 (bs, 1 J=2.5 Hz,

1H), 7.02 (-t, J=8.botrpnd theipatalystis weshed tmecﬂmis wing J0erd’ of atz]
- mixture of methanol and dichloro methane each time. The
combined filtrates are evaporated to a volume of 20 cm3,' 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: C;6H0FNs0 (317.37)
calculated: H6.35%, N22.07%;
found: H630%, N21.64%.

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

'H-NMR (DMSO-dg, 400): 11.95 (bs, 1H), 7.52 (d, J=2.5 Hz,
1H), 7.02 (~t, ]=8.9 Hz, 2H), 6.94 (dd, J1=4.7 Hz, 12=9.3 Hz,

- 2H), 6.90 (bt, J=5.3 Hz, 1H), 5.43 (d, ]=2.5 Hz, 1H), 3.15 (~q,
J=6.0 Hz, 2H), 3.08 (m, 4H), 2.56 (m, 6H).



2H), 6.90 (bt, J=5.3 Hz, 1H), 5.43 (d, J=2.5 Hz, 1H), 3.15 (~qgq, J=6.0 Hz,
2H), 3.08 (m 4H), 2.56 (m 6H). WO 03/027078 37 3 1 JAN 2005 3 1I—éAN 2005
PCT/ HUOZ/OOQ‘%O%%%,, MR (DVBO- d6, 1400): 162.42, 156.16 (d, J=235.Y4 'Hz),
149. 45, 148. , ' J=1.9 Hz), 131.72, 117.23 (J=7.6 Hz) , PCTAHE2/AMT d,

J=21.7 Hz), 94.35, 55.82, 52.91, 49.09, 39.25. WD 03/027078 38 What we
claimis, 1. Conpounds of the general Formula 1 R2 (1) (wherein RX is
hydrogen or al kyl having 1-4 carbon atons; X is hydrogen or hal ogen; R2

i s hydrogen or al kyl having 1-4 carbon atons; n is:1, 2 or 3 Qand W

i ndependently from each other stand forgjN= or -CH-; and R4 and R5

i ndependently from each ot her represent hydrogen, hal ogen,

trifluoronmethyl or al koxy having 1-4 carbon at oms(?
BC-NMR (DMSO-dg, i400): 162.42, 156.16 (d, J=235.4 Hz),

149.45, 148.10 (d, J=1.9 Hz), 131.72, 117.23 (#=7.6 Hz),
115.42 (d, J=21.7 Hz), 94.35, 55.82, 52.91, 49.09, 39.25.



and pharmaceutically acceptable acid addition salts thereof. 3 1 JAN 2005
PCT/ HU02/ 00097 2. Conpounds according to claiml1l (wherein R is,h q“ﬂp?mﬁ
WO 03[02707§W5§Jﬁh%92/00097 39 X is hydrogen; nis 1; Qand W 3

i ndependent I'y Trom'each other stand for -N= or -CH=; arf@TREPOHMEITRS

i ndependently from each other represent hydrogen, chlorine, fluorine,
trifluoronethyl or methoxy and pharnaceutically acceptable acid addition
salts thereof. 3. 5- {2- [4-(methoxytrifluoronethyl phenyl)-piperazine- | -
yl ]-ethyl am no}-2H pyri dazi ne- 3-one according to claim1l and
pharmaceutical |y acceptable acid additiag salts thereof 4. 5- { 2-
[4-(2-fluorophenyl)pi perazine-l-yl]ethyl-amno } - 2H pyridazi ne-3-one
according to claim1 and pharmaceutically acceptable acid addition salts
t hereof. 5 5-{2-[4-phenyl pi perazi ne-1-yl }ethyl am no}-2H pyri zadi ne- 3-one
according to claim ceutically acceptable acid addition salts
thereof. 6. 5-[2-(4- @#Sﬂ?ﬂgg@ P pi perazine- | -yl)ethylam no]-2H

pyri dazi ne- 3-one according to claim1l and pharmaceutically

1.  Compounds of the general Formula
R, X
\E& AN M
CH,) — N
N7 EHE,N N @
| . w R,

(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;
N-8:1,-2-01-3;-...

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,

2. Compounds according to claim 1 (wherein

R, is hydrogen;



acceptable acid addition salts thereof. 3 1 JAN 2005 3 1 JAN 2005 WO

03/ 027078 PCT/ HU02/ 00097 40 7. gAN 2005
5-12-(4-pyr i\%ﬁi/{ﬁ?@'yl pi perazi ne-1-yl)ethylam no] -2H pyridazi ne- 33 (;n
according to clail A1 and pharmaceutically acceptabl e act/HEFW0PoNn salts
t hereof. 8. 5-{2-[4-(3-chlorophenyl) pi perazi ne-1-yl]ethyl-am no}-

2H pyri dazi ne- 3-one according to claiml and pharnaceutically acceptable
acid addition salts thereof 9. 5-{2-[4-(4-fluorophenyl) pi perazi ne- |

-yl ] et hyl -am no}- 2H pyri dazi ne-3-one according to claim1 and
pharmaceutically acceptable acid additign salts thereof. 10. Process for
the preparation of conpounds of the general Formula | (wherein Rl is
hydrogen or al kyl having 1-4 carbon atons; X is hydrogen or hal ogen; R2
i s hydrogen or al kyIXFPdiMdF@EeE‘r4 carbon atoms nis 1, 2 or 3; Qand W

i ndependently from .other stand for -N= or -CH=s; and R4 and R5

i ndependently from each’ot her represent hydrogen, hal ogen,

trifluoromethyl or aQkekW idupendertly$rdndedf bttt 9ERd for AN plggaceut i cal ly

acceptable acid addialhidon salts thereof

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-fluorophenyl)piperazine-1-yl]ethyl-amino}-
2H-pyridazine-3-one according to claim 1 and pharmaceutically
acceptable acid addition salts thereof,

Simmss5{2:[4-phenylpiperazine-1-yllethylamino} -2 -
pyridazine-3-one according to claim 1 and pharmaceutically

acceptable acid addition salts thereof.

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



whi ch conprises WO 03/027078 41 a) reacting a conpound of the general
Formula R"~,, N ~ /LI n R2 3 1 JAN 2005 PCT/HU02/00097 ( reijAN 285
is |leaving g&(r&@z%%j Rl1, R2, X and n are as stated above) wth ‘an am ne
of the general Formula (wherein Q W R4 and Rs are as FCAHEE2MP¥ve); or
b) reacting a conpound of the general Formula RI' N~ 1 ~ 3 1 JAN 2005 WO
03/ 027078 42 PCT/ HU02/ 00097 (wherein Y is halogen and Rl and X are as
stated above) with a conmpound of the general Formula (wherein R2, n, Q
W R4 and R5 are as stated above);

40

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.

8. 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 alky! having 1-4 carbon atoms;

X is hydrogen or halogen;
Ry-dshydrogen-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

which comprises



and, if desired, subjecting a conpound of the general Fornula I, ~ wherein
X stands for hal ogen, to catalytic dehal ogenation to obtain a cgmpojap Zﬂﬁﬁ
t he general ‘5&’ lmzsl or its hydrochloride salt, wherein X is hydrogen;
and/ or conver |Jr@3 conpound of the general Fornula t husPCIHGR/MEY into a
pharmaceutically acceptable acid addition salt thereof or setting free a
conpound of the general Fornmula | froman acid addition salt. 11.
Phar maceuti cal conposition conprising as active ingredient at |east one
conpound of the general Fornmula | or a pharmaceutically acceptable acid
addition salt thereof in adm xture withyssuitable inert pharnmaceuti cal
carriers and/or auxiliary agents. 3 1 JAN 2005 WO 03/027078 43
PCT/ HU02/ 00097 12. Process for the preparation of pharmaceuti cal
conposi tions whi ch @npr fesetingzadeompionnd of the gpretal Fouhulehe general Formnul a |
according to claim1 or a pharnmaceutically acceptable acid addition salt
thereof with suitable inert pharmaceutical carriers and/or auxiliary
agents. 13. Use of conpounds of e general Forrmula | according to claim
1 or a pharmaceutically acqﬁ%abl e arj'kd addition salt thereof as

I

phar maceuti cal active ingredi
N L
N ITI/\(CHQ/ 1 (]I)
n

Ry

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

with an amine of the general Formula

N\ QAR
fm\._/N_%Vst )

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

b)  reacting a compound of the general Formula

RN X
N

L] awv)
N
Y



14. Use of conpounds of the general Formula | according to claim1,or

phar maceutically acceptable acid addition salts
%z%ymphar maceutically active ingredients. 15. Method of
cognition enhancing treatnent

cognition eny
anxi olytic an

whi ch conprises adm nistering to the

g'ﬂ

pharmaceutically effective anmount of a conpound of the general
claiml1l or a pharmaceutically acceptable acid addition salt

according to
t her eof .

42

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

compound of the general Formula

/N QR
HII\I/\ (CHz)_n N \__/N—-(;V z V)
R, 5

(wherein Ry, n, Q, W, R, and R are as stated abové);
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 FormulaI or a
pharmaceutically acceptable acid addition salt thereof in
admixture with suitable inert pharmaceutical carriers and/or

auxiliary agents.

t hereof as anxi ol y3 ilc JANdZDUS

of anxi ol yRGTEHE3MMWPT i ons
person in need of such treatnent a

Formul a |



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,

3 1 JAN 2005





