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(57) Abstract: New substituted
alkylaminopyridazinone

derivatives 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; n is 1, 2 or 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 possess

useful anxiolytic and cognition enhancing properties.



Title: SUBSTI.TUTED ALKYLAM NOPYRI DAZI NONE DERI VATI VES, PROCESS FOR3THEIAN 2005
PREPARATI ON  THEREOF AND PHARNVACEUTI CAL COVPCSI TI ON CONTAI NI NG THE SAME

Abstract : '\@Wo%‘ﬁ?ﬁi tuted al kyl am nopyri dazi none deri M?]’ltéf;i/ffoez‘ﬁoo?{ t he

general Formula '), (wherein R is hydrogen or alkyl I'ng 4 carbon
atonms; X is hydrogen or hal ogen; 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 acceptable acid addition salts thereof possess
useful anxiolytic and cognition enhancing properties. 31 JAN 2005 WD

03/ 027078 PCT/ HU02/ 00097 Substituted al kyl am nopyri dazi none derivati ves,

process for the prSubstittedsikylaarirapyridadinoheaderivatives,galocess figrosi ti on
cont ai ni ng the sane . . .
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



Field of the invention The, invention relates to substituted
al kyl am nopyri dazi none derivatives, process for the preparation t%éréﬁN 2003

and phar ”9\93%/%29@1; conposition containing the sane. B?Q%@’%@gif t he

invention Anxiety Is a major CNS synptom acconpanied b chiatric
di sorders, nedical and surgical conditions and stress situations.

Benzodi azepi nes such as di azepam chl ordi azepoxi de, and al prazol am etc.
are the nost comonly used agents in the various anxiety

di sorders. - However, sedative: and ammestic side effects are a mgjor

di sadvant age of these drugs especially in disorders affecting active,
wor ki ng popul ati ons. Mreover, w thdrawal synptons may occur follow ng
suspensi on of benzodi azepi ne admi nistration after |ong termtherapy.
Theref ore, fi ndi ngerodingonesfitbe mostehallanginglajms ef GNBi st ress conmpound wi t hout

such undesirable side effects, |ow addictive potential and good safety
features still fhﬁlﬂ?&"ﬁ &rW%%@?fgyﬁ 2 renmains one of the nost

chal I engi ng ai ns of CNS pharnacol ogy research t hese days. PCT/HU02/ 00097
Pi perazi nyl al kyl am no-3(2H) - pyri dazi none derivatives having
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
\iﬁ/\ A~y ol Q??R«*
CH) —N N
T e NN AR k.
R, .



bl ood pressure |l owering effect and being suitable for the treatnent of
heart failure and peripheral circulatory disturbances are known frdrh BANA2005

No. 372 30 ppgy of the invention The object of theyd ' is to
provi de név%vg%st | ?ut ed al kyl am nopyri dazi none deri vat‘.";‘Z‘!‘?@@{’}’?ﬁg usef ul

phar maceuti cal 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 al kyl am nopyri dazi none
derivatives of the general Formula RL (CI%N ~~ Nn ~~ K2 R5 m 31 JAN
2005 WO 03/027078 PCT/ HU02/ 00097 3

(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

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.



3 (wherein Rl is hydrogen or al kyl having 1-4 carbon atons; X ii
hydr ogen or hal ogen; R2 is hydrogen or al kyl having 1-4 carbon at n’e;JANnZUUS

is 1,.2 or \ggol%lzg&g Wi ndependently from each other st ﬁﬁ@v%'g"ré’ﬂ'\l: or -CHs

and R4 and R ependently from each other represent 097 hal ogen,
trifluoronmethyl or al koxy having 1-4 carbon atons) and pharmaceutically
acceptabl e acid addition salts thereof. Description of the preferred
enbodi ments A preferabl e subgroup of the invention conmpounds of the
general Fornula | are those derivatives, in which R is hydrogen; Xis
-hydrogen; nis 1; Q and Windependentlyy from each other stand for N= or
-CH=; and R4 and R5 independently from each other represent hydrogen,
chlorine, fluorine, trifluoronmethyl or methoxy and pharmaceutically
accept abl e aci d addiheifollowingtcomptuands of theZederdl/AdrRORT pof3es8/ 027078
PCT/ HU02/ 00097 . . .

particularly preferable pharmaceutical properties:

5-{2-[4-(methoxytrifluoromethylphenyl)-piperazine-1-y1]-

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-yl]ethyl-amino}-2H-

pyridazine-3-one; s

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.



4 The foll ow ng conpounds of the general Fornmula | possess particularly
pref erabl e pharnmaceutical properties: 31 JAN 2005

; 2§—I—2p3[/f| éﬁﬁeﬁé%ﬁfl uor orret hyl phenyl ) - pi per azi ne- 1-yl ]PCT%@&)O(%% no }

5-{2-[4-(2- quorophenyI)plpera2|ne 1-yl]ethyl-am no }-2H

pyri dazi ne- 3- one;

5-{2-[ 4- phenyl pi per azi ne- 1-yl ] et hyl am no} - 2H pyri dazi ne- 3- one;
5-[2-(4-pyridin-2-yl pi perazine-1-yl)ethylam no]-2H pyridazi ne- 3-one;
5-[2-(4-pyrimdin-2-yl pi perazi ne- 1-yl ) ekhyl am no] - 2H pyri dazi ne- 3-one; 5-
{2-[14-(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 arkhegéran ‘i‘aﬂadgmupdxaﬁlng 1 efceaetpincdbdmes™salatesdaldi t i on salts

t hereof. The defini rns .u throu hou ody of the
speci fication and th@lg& §‘E géa‘?etglaiﬁ' 'OURY, h;y ﬁﬁ*g n" means the
fluorine, chlorine,y, qlbdl bl GEdbutA of teh S I%@rabl y chlorine.
3 1 JAN 2005 WO 03/p0 078 P I’HU02 00097@}I utﬂ bty

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 The term "al kyl group having 1-4 carbon atons" relates to straight, or
branched chai ned al kyl groups, e.g. nethyl, ethyl, n- propyl, isoﬁrbplAN 2005

n-butyl, seg: i sobutyl or tert-butyl etc. The term, "al koxy" rel ates
to strai ghte&grta%#gﬁched chai ned al koxy groups, e.g. rre?%‘uwwﬁ’@hoxy,

i sopropoxy or n-buthoxy, preferably nmethoxy. The term "l eavi ng group”
relates to halogen (e.g. chlorine, bromne) or alkylsulfonyl oxy groups
(e.g. methylsul fonyloxy) or arylsulfonyloxy groups (e.g.
benzyl sul f onyl oxy, p-toluene- sul fonyl oxy). The term "pharnaceutically
suitable acid addition salt" of the sulgstituted al kyl am nopyri dazi none
derivatives of the general Formula |, relates to non-toxic acid addition
salts of the conpounds formed with inorganic acids such as, hydrochloric-
aci d, hydrobromni c abfeprdisgi yfurthenfatre ¢fitbe piesant invaetieh thersis or  or gani ¢

aci ds such as formg i acet | cid leig acid f ric acid, lactic
acid, tartaric aci dl,)mg@(?&,PRf%ce%?cﬁ%fj&legfepﬁ%ﬁ°%8f(§mpob‘§ﬂsz%ﬁg§uI fonic acid,
p-t ol uenesul foni c indral FBichapesul fonic acid etc. 3 1 JAN 2005 WO

03/ 027078 PCT/ HU02/ 00097 According to a further feature of the present

invention there is (Whesihded a process for the preparation of conpounds of

the 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,



general Fornula I (wherein RL is hydrogen or alkyl having 1-4 carbpg ju
atons; X is hydrogen or halogen; R2 is hydrogen or alkyl having 1-% 2005

carbon at ong, is1,2 or 3; Q and Windependently fro h ot her stand
r@é?/&ﬁﬁ h n%‘?ﬂ‘ngg@ﬁ? esent

for N= or - and R4 and R5 independently from eac

hydr ogen, hal ogen, trifluoronethyl or al koxy having 1-4 carbon atons)
and pharnmaceutically acceptable acid addition salts thereof which
conprises a) reacting a conmpound of the general Formula Rl N~ ~~ /L1 ~)
(CH2) n R2 3 1 JAN 2005 WD 03/027078 PCT/ HU02/ 00097 7 (wherein L1 is

| eaving group and Rl, R2, X and n are a% stated above)

(wherein

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

with an amine of the general Formula

I\ Q 2; R,
N
LAY )
RS
(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



with an am ne of the general Fornmula (wherein Q W R4 and R5 are fﬁ ]
stated above); or b) reacting a conpound of the general Fornmula R 'N N‘\AUUS
N, y (wherelR.YahSenal ogen and R1 and X are as stated abgve) with a
conpound ﬁ?ﬁ%"%‘é’%r al Formula 3 1 JAN 2005 WO 03/ 02707/ B04%8% 2/ 00097 8
(wherein R2, n, Q W R4 and Rs are as stated above); and, if desired,

subj ecting a conpound of the general Formula 1, wherein X stands for

hal ogen, to catal ytic dehal ogenation to obtain a conmpound of the general
Formula | or its hydrochloride salt, wherein X is hydrogen; and/or
converting a conpound of the general Fgrnmula thus obtained into a
pharmaceutically acceptable acid addition salt thereof or setting free a
conpound of the general Fornmula | froman acid addition salt. In case of

processes (a) and (wheredh Rbhg Q, W,aRaland R, atde stabdiGibb®s)s are carried out in
a manner simlar to the known anal ogous processes, see e.g. March, J.:
Advanced O gani c Cénifdesijed, subjecting a compound of the general Formula 1,

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, M:echanism and S:trucMc, 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.



Reactions, Mechanismand Structure, 4a' Edition, John Wley and onsM\lew
York, 1992. When a substituted al kyl am nopyri dazi nonc fleri vative &f It 2005
Formula I, .n.X stands for hal ogen, preferably chlorine, is

subj ect ed t@lﬂgé{ A"t i ¢ hydrogenation, then dehal ogenatiB?ir_’HWQE”@éds and

the correspondi ng substituted al kyl am nopyri dazi none derivative of the
Formula | or its hydrochloride salt, wherein X stands for a hydrogen atom
is fornmed. 3 1 JAN 2005 WO 03/027078 PCT/ HU02/ 00097 9 The catal ytic
hydrogenation is carried out in an anal ogous nenner as the processes
described in the literature [e.g. Marchg J.: Advanced Organic Chem stry,
Reacti ons, Mechanism and Structure, 4t' "Edition, John Wley and Sons, New
York, 1992]. As the hydrogen source, for exanple, hydrogen gas,

hydrazine, hydrazilhe chtaljtiahgdroperatios iscvairibd cat fnfdnnkdgaagroni um f or mat e or

an alkali nmetal formate cap be used., The catalyst is Suitably palladium

pl ati num oxi de, Rar’i'?%??ﬁ‘i‘?? P@Pf.sesﬂ?écrib@é&@éﬁ %@Fﬁl‘eh[b&-M.am‘hﬁ.r rrgd in thet
esence or absencq. We i cJ =) e. aci i ndi ng agent,
" 3 il il bt 6584 N Bt

an inorgani c base su as sodium base such as

hydrazine, tri et hyBtrueuiend’ Editios,Joho Wileyahl BbnsiNeWeY GC10%¢n be used. The
reaction

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



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, MtyAN%ﬂUS
m xtures thgoebzokhe aprotic solvent is suitably di OX%@'@{I ‘ v
t etrahydrof urane or dichl oronethane. In general, the r YBH0PL+ perature
is 0-150C, -preferably 220-009' C. The preparation of the acid addition salt
fromthe free base of the general Fornula | and the |iberation of the
base fromthe acid addition salt are carried out in a nmanner known per
se. The al kyl am nopyri dazi none derivatives of the general Forrmula 11 used
as the starting conpounds can be prepar by the WD 03/ 027078

PCT/ HU02/ 00097 10 process described in the International Patent
Application No. PCT/HLT98/ 00054 (WD 99/64402). The am nes of the general
Formula |11 are parprbgeskdeseribedtinnipdintetitationiil®Pateay Applidatien SN be prepared in

an anal ogous way | .. J. Am Chem Soc., 5, 2199 (1934)]. The
di hal opyri dazi none @A@&@bgﬂm(?ﬁg/%‘é%ral Formula IV are partly
known. The novel conpounds can be prepared by using the nethods known

fromthe literature [Honmer et al., J. Chem Soc., .194%, 2194]. The

conpounds of the gdieraalindswirihg genbrat Bormivda 1T &P ekl knoin the correspondi ng
am ne of the general Fornula Il in a manner nown per se [Shigenaga, S
et al., Arch. Phar fPmpopac . The nqyel 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 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.



(1996); Janssens, F. et al., J. Med. Chem, 2%,(12), 1934-1943 (1 8?)'
He- Xiao Shu et al. Bioorg. Med. Chem Lett, 7(18), 2399-2402 (199%}].JAN1€2005
phar macol og] ect of the substituted al kyl am nopyridazi none

deri vativeg{vgg!”?ﬁ%’fsgener al Formula | was studied in thBCYBPQ2O0Rg test. 3
1 JAN 2005 3 1 JAN 2005 WO 03/027078 11 Methods and Results Effects on

bl ood pressure PCT/HU02/ 00097 The experinents were performed in conscious,
freely noving, male Wstar rats using a radiotelenetry system (Data

Sci ences International, St. Paul, Mnnesota, USA). Prior to treatnents
rats were inplanted with transmtters {fype: TL11M2-C50- PXT) that
permtted continuos nonitoring of arterial blood pressure. Under sterile
surgical conditions, catheter of the transmtter was introduced into the
abdom nal aorta fdVlethmbsandResultof arterial bl ood pressure and the
transmtter was sutured to the abdom nal wall of aninmals anaesthetised
with pentobarbital-Na (60 ng/kg, i.p.; Nenbutal inj. Phylaxia- Sanofi,

Budapest). After SEﬁ'&:%Xni)ﬁ‘ﬁd%%mes were treated with

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



an antibiotic (1 mM/kg i.m Tardomyocel conmp. inj. ad us. vet., Bayer

AG Lever kusen, Ger many) . A7- day postoperative- recovery period was & ijohtN.2005
Radi o si gna%&g%&;&d by the transmtters were detected by RLA1000 type
receivers plac under each animal's cage. The data wePE/HBROMET ed, saved
and evaluated using the Dataquest |IV. software from Data Sciences. The
conputer was set to sanple the paraneters for 10 seconds in every second
m nute. The test substances or vehicle (nethyl cellulose 0.4%wv) were
adm nistered orally by gavage in a volune of 1 nml/kg at about 3 1 JAN 2005
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 w th that
caused by vehicle treatnment using two-way anal ysis of variance for

repeat ed measures waamsthetffectsoffest itempweteantasuted far Gdgd. ned are shown in

the Table 1. None te%f éo olgnds eéam' ned reduced bl ood pressure of the
test animals. Table b R Forpqung pwas compared with that gausedhy cl e on nean

arterial blood . preakidiidthenst WBinkoWs-Svadh : f‘% fe N CONScious rats
Exanpl eMean bl ood pressureResul tsgof af&?g?ﬁgsrlgeg rregit?%fﬁdér

treat ment st ati st i caepeated 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 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.
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si gni ficant wéﬁs@}jo

e conpounds of present

presented here
pressure, indicati

sically (when conpared to placebo) Accordi

ng the lack of antihypertensive potential.
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Experinents were performed in a PC operated system (LIIKGOSYS,

Experimetria, Hungary) consisted of 8 test

cm Pl exi gl as boxes) each of which wasigqui pped with a water

system nount ed at

grid floor for delivering electric shocks.

chanbers (20 cmx 20 cm x 20

f ount ai n

appropriate height on the wall of the chanber and netal

160-180 g nmale Wstar rats

(N-8) were depri vedngiolyiqeffechg water 48 h and fasted for 24 h prior to
test. Test and ref %fé)%k-%%ﬁﬁi‘mds or vehicle were

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.



adm nistered intraperitoneally, 30 mn prior to test. Al procedures were
carried out in a quiet, air-conditioned room between 07:30 and 13300 JAd 2005
an anbi ent Wﬁg@ ure of 23 12 C At the beginning of the test the

ani mal's wer & praced in the test chanber where they hadPFFEEVAEMESs to
drinking water for a 30 s grace period. After that, electric shocks (600
A, 0.6 s) were applied through the drinking spout follow ng every 20
licks during the 5 min test period (Vogel et al, 1971). Nunber of

puni shed |icks were recorded and stored by an IBM conpati bl e conputer.
Means SEM of nunbers of tol erated shoc were cal cul ated in each group,
statistical analysis of data was perforned by one way ANOVA foll owed by
Duncan's test (STATISTICA). The results obtained are shown in Table 2.

D azepam [ 7-chl oro- 1, 3-di hydro-I| -net hyl -5 phenyl - 2H 1, 4-

benzodi azepi ne- 2-one] was used as the reference substance. 3 1 JAN 2005 WO
03/ 027078 14 Table 2 Vogel's drinking %34 i ct test PCT/HU02/ 00097

Conpound (Exanpl e No.) MED in mefdedid BinkdPodhaiped thsf

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



35.0 410.0 520.0 720.0 Di azepanb.0 The data of Table 2 indicate that the
substituted al kyl am nopyri dazi none derivatives of the general For gul,aJAN
have signif i&@%z%q{i olytic effect equivalent to that of di azepam 2005
El evat ed pl us- est in rats Tests have been perfor nd§TAYHWEYr | bed by
Pel | ow and co- workers [J. Neurosci. Methods, j.4, 149 (1985)]. A wooden
cross, 15 cmwide with 100 cmlong arns was used for the experinents. The
sides and ends of two opposite arnms of the cross were equipped with 40 cm
hi gh walls, however, the arns WD 03/027078 PCT/ HU02/ 00097 15 were open to
the 15x15 cmcentral area (closed arnmsl5 The two other opposite arnms were
not encircled by walls (open arns). Mal e Sprague-Dawl ey rats wei ghi ng

200- 220 g were used for the experinents. The animals were placed in the
central area of twerecapgi porthetl SEIS em nerdifal avea {alesad amnd). Hinckwtone f ol | owi ng
four - paraneters haye been observed for .the test tipe: tinme spent in

B
the open arms, ti HECSPRPQENS 1S frerepql ncircledhy 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.



nunber of entries into the open arms, nunber of entries into the Iwoh
arns. The effect was expressed as percent increase in either the i AN 2005
(measur ed i%@ so5Pent in the open arnms or nunber of entries into the
open arns. m ni mal effective dose) were deternm nd§THINZ/WAYH

conpound regarding the tine spent in the open arns. The results obtained
are summari zed in Table 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. 3 1
JAN 2005 3 1 JAN 2005 WO 03/027078 16 jg@ble 3 El evated plus-naze test in
rats PCT/ HU02/ 00097 Conpound (Exanple No.) MED in ng/kg po. 3 0.1

Buspirone 3.0 From Table 3 it is evident that the substituted

al kyl am nopyri dazi none derivatives of the general Fornmula I have

out standi ng anxiolytic activity in tt}%blfé\lgove test, :

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



consi derably exceeding the efficacy of the reference substance. Sedative
effect Inhibition of spontaneous notor activity The effect on sponga‘gek&blsmﬂf)
not or activi‘{,%os\%?%ﬁ nvestigated according to Borsy and co-workers [ Borsy,
J. et al, Arch. Tnt. 124, 180-190 (1960)] in a ten chanf&I/HYa,0097
instrument, with 1-1 animal in each channel. Aninmals were placed into the
instrunment 60 mn after per os treatnment with either vehicle or test
conpound, and interruptions of infrared beans were recorded for 30 mn.
From these data, 50 per cent inhibitory doses (1D50) have been determ ned
by regression 3 1 JAN 2005 WD 03/02707§; 17 PCT/ HU02/ 00097 anal ysis. The
results obtained are shown in Table 4. D azepam was used as the reference
substance. Table 4 Inhibition of spontaneous notility in nmouse Conpound
(Exanpl e No.) | D50 analysig/ Kas resnlts 2bteigd amcshows in Tehlo4 Diazemaany. 0

was used as the reference substance.

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



In contrast to the di azepam used as the reference substance, the ﬁﬁﬁtﬁﬂN
substituted al kyl am nopyri dazi none derivatives of the general Formilla 2005
di spl ay sedgid ect only in arelatively high dose. Based on the

above test g‘ta(%dg@?éce substituted al kyl ani nopyri dazi non&CqHHYMves of

the general Fornula | are effective in the treatnment 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). Sedative
side-effect appears only in a dose thagigis nultiple of 3 1 JAN 2005 WO

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

t herapeutical effect. This neans that the substituted

al kyl ani nopyr i dazith®ee negded tearpducs therexpentedfbergpenticalnffagt.a | do not have

sedative, life quali rdo L0 (Side-ef fect.s.whi ch are
characteristic of éeltr%%[%ﬁ%t é%‘?%@gt}m%fifg&ﬁ%@ggé?ﬁuﬁngn and nenory Ml e
Wstar rats wei ghidegivadRes 326@ geRérel Riipdla [ HoQofhdveikeativeeife obt ai ned from
Charles R ver Co. They were kept in a room wth normal 12-12 h |ight-dark

cycle (light on: coBabify)deterioratingisidgeetfects 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-



hum dity of 6010 % The experinment was perfornmed in a five-channel St?X

t hrough"-type passi ve avoi dance | earni ng apparatus. The equi pnent 3 1 JAN 2005
consi sted ofyd WR,RG acent Plexi-glass boxes of 20x20x16 cm One of them
was rade of ‘regufar transparent Plexi-glass and the ot REVEYRONES nade of
bl ack, non- transparent Pl exi-glass. The boxes were connected with a 7.5x8
cm passage way, equipped with a conputer-controlled quillotine-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 ani mals passed through. The dark
conpartnent was equi pped with stainless steel grid floor through which, 3
1 JAN 2005 WO 03/027078 19 PCT/HU02/ 00097 el ectric foot shocks coul d have
been delivered t oelepicdnotralipeks couldhgvabden gikivened to thesnimabt Al | ed above t he

passage way in th I, gh artneni . The experi nment . performed on two
consecutive days, ?Pyﬁ&htbug'@g@f B’ﬁtgﬁ?/éﬁb8ﬁe§9§rp@gsfﬁewa%ﬂ’atﬁgfgﬁtom each ot her.
On Day 1 (Acquisi th@partthéif, ani mal s acquired information about the
situation (grid floor shock in the dark conmpartnent), on Day

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



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"). Dayém%sgo%%lisition) The individual |y nunbered ani mals werd bldea005
into the lig compartment of the equi pment. After 30 LCIRROHWIY| otine
door was opened and the rats could freely pass to the dark (considered
as safe) conpartnent. Step through | atency was automatically determ ned.
(Step-trough latency is the time period spanning from door opening to the
time when the aninmal passed into the dark conpartnent.) The door was
closed then, and the tinmer was autonegg cally stopped. An electric foot
shock of 1.2 mAlasting 2.5 s was applied to the aninmal through the grid
floor 3 s after the, dgor has been cl osed, except for rats in the absolute

control group (no 2BR¥kWereyempygddian therdagk compaztmepipngeediataly7s 20 3 1 JAN

2005 PCT/ HU02/ 00 | I e rk c art nment
I mredi ately aft e(ra'?[ %@'{B{ %@ggﬁ%gngg@%g#é@?@%}} ﬂ‘ﬂﬁe %ﬁ@\tﬂ?on of the
absol ute contr ol cgntoolgrovaswasto shomthiahsiockdicmiasls ¥l famhdinbek | | r emenber

the unpl easant foot shock as reveal ed by increased |atency tinme when
conpared to absol ﬁ‘%eew’é’g%ﬁ%%otmwgewﬂedbxg@m@ddﬁtencyume

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).
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180 s time interval was available for the rats to pass into the dark
conpartnent. The animals were renoved fromthe light conpartnment if they
did not pass to the dark conpartment within the 180 s test period. The
investigators surprisingly found that the invention conpounds

significantly increased step-through Izlency into thé dark conmpartnent of

t he passive avoi dance appar at us after adm ni stration of the
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ni f nt i ncr.eased ste t hrough | atency on Day 2
\?\Egﬁkcgﬁ;glrtegdtgn ﬂl !E‘@‘ﬂ | alsrecalﬁ’% eannoyﬁgexmnenge , Y Y

(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.-
wherein learning 6r 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



The experinental animals recalled the annoyi ng experience (foot shock) in
the dark, therefore, they pass into the dark compartnent with a 31 JAN 2005
significantl o&ﬁﬁﬂﬁg time (increased latency). In the treated groups this
augrment ed | atency has been further increased after the REE{HU2Q00¥,t nent
indicating that the retention of nenory has been inproved. These
surprising effects are not evident since anxiolytic conpounds (i.e.

di azepam) have a del eterious effect on nmenory. Fromtherapeutic point of
vi ew t he advant ageous effect of conpounds of general Forrmula | on

| earning and nenory signifies that th22 conpounds coul d be appropriate for
treating and/or preventing diseases or conditions acconpanyi ng di seases. -
wherein | earning or nenory functions are suffering a loss or there is a
possibility to suffering a | oss. Such di seases are, but not limted to -

as nmentioned earl i®e co idggggéﬂgﬁoﬁﬁﬁ%qpgsﬁgégkeﬁﬂ;ﬂg{n%gzyndr one,

Huntington' s di sease, Parkins i sease cline due to
agei ng processes, dongidérable anxiolytit propertisgwithout sedatine kidoefeds t 0 exposure to
Loxic substances 48 ! dniiolyHe dose rasge. In additon to the krolptac 0 © | 102/00097
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
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.



The conpounds of general Fornula | possess surprisingly considerable
anxiolytic properties wthout sedative side effects in their anxig)i)l%/tmﬁ
dose range. 3%%1.;3'# ion to the anxiolytic efficacy, the co gzounds 2005
general Formul a ave advantageous effects on cogniti SGTEYR W or y
According to our studies the conmpounds of general Forrmula | surprisingly
have no anti hypertensive potential. The conpounds of the invention and
pharmaceutically suitable acid addition salts thereof can be used as

active ingredients in pharmaceutical conpositions. Furthernore, the

I nvention relates to a pharmaceuti cal 23onposition conprising a

substituted al kyl am nopyri dazi none derivatives of the general Fornula I

or a pharmaceutically_ suitable acid addition salt thereof and one or nore
conventional car rihsipharmaceutioeh eorapasitionof thedavestion is svitalle farhe i nventi on

contains, in en e t b ight.. preferably 1 to 50
per cent by wgi gﬁ{e?érglﬂg?’é%ﬁ%%l’gg?@%ggﬁsgifmﬁ%ﬁﬁﬁgs%ﬁﬂﬁ%f the active

I ngredi ent. WO 03/10&4] @é8tnfeaT attoi K¥ARd osliduid AN 2005 23 The phar maceut i cal
conposition of the invention is suitable for peroral, parenteral, rectal
or transdermal adm nistration or for |I|ocal treatnent, and can be solid or

l'iquid.

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.



The solid pharmaceutical conpositions suitable for peroral adm ni 3t laJAN)%us
may be powders, capsules, tablets, filmcoated tablets, mcrocapsules
etc., and c | se binding agents such as gelatine, sorbitol,
pon(vinyI-?@?roilsone) etc.; filling agents such as | d&TEER200 7 cose,
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 ang4 can conprise e.g. suspending
agents such as gel atine, carboxynethylcellul ose etc; enulsifiers such as
sor bi tane propyl ene glycol, ethanol etc.; preservatives such as nethyl p
hydr oxybenzoat e et@osags forps listed abeve asprellarnthendossgs farmapessi ti ons suitabl e

for parenteral adgj.ai i ISt of rile. utions of the active
i ngredient, in geﬂéﬂrogs{nﬁe%%, S%&f\#%%@imgégﬁ@%e}gw;%%ﬁ%wﬂ 00097 Dosage
forms |isted abovel8fsEdisod, MeckPubRshis}oSaJBastad, UBAA(1990)known per se, see
e.g. Rem ngton's Pharnmaceutical Sciences, 18th Edition, Mack Publi shing

Co., Easton, USA (1990).,
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 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.



The pharnmaceutical conposition contains dosage unit, in general. A

typi cal dose for adult patients amounts to 0.1 to 1000 ng of the cfbr‘rleMcﬂUﬂﬁ
of the genergd @bl @ | or a pharmaceutically suitable acid addition
salt thereof ¢calGulated for 1 kg body weight, daily. THSTAENMYose can
be adm nistered in one or nore portions. The actual dosage depends on
many factors and is determ ned by the doctor. The pharmaceuti cal
conposition is prepared by adm xing a conpound of the general Formula |
or a pharmaceutically suitable acid addition salt thereof to one or nore
carrier(s), and converting the m xturgsobtained to a pharnmaceuti cal
conposition in a manner known per se. Useful nethods are known fromthe
literature, e.g. Rem ngton's Pharnaceutical Sciences nmentioned above.
According to a furdegerdingin aprsfesrediembodimestofithe aboyntfeaturetolier e i s  provi ded

th f . h l..F | h ti [ 1
heceptani e aoin adi ieREaSERITERYide B isf ob eotinlip b et 1 ve
i ngredi ent. 3 1 JANS3A0RoMAI0 AR cdea R TR AREAafR T di ng L0 @

preferred enmbodi ment of the above feature 0o e invention there is
provi ded the use o®ltgthemelatianxdglytihand 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-



general Formula | or pharnmaceutically acceptable acid addition salts
thereof as anxiolytic and cognition enhancing pharmaceutically active

i ngredients. ing to a still further feature of the presentqinvaNt
there is prv%(sl&?g@q% met hod of anxiolytic and cognitionk ﬂﬁm’?"ﬂ%ﬂ AN 2003

treatnment of anxiolytic conditions which conprises admnistering to the
person in need of such treatnent a pharnaceutically effective anount of a
conmpound of the general Formula | according to claiml or a ,
pharmaceutically acceptable acid addition salt thereof. Further details
of the present invention are to be foundgin the follow ng Exanples
without limting. the scope of protection to =said-Exanples: WO 03/027078
26 EXAMPLES Exanple 1 Preparation of
5-{2-[4-(met hoxytrifl uoronethyl phenyl)- piperazine-
-yl ]-ethyl am no}-2H pyri dazi ne- 3-on trihydrochl oride PCT/HU02/ 00071 JAN
2005 3.7 g (0.0086 nol es) of 4-chl OM&-(WH hoxy-
trifluoronethyl-phenyl)pi perazine-1-yl] ethylamno } -H pyridazi ne-3-one,
370 cnB of methanol, 3.2 cnB (0,018 nol es)

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



of diisopropyl-ethylamne and 3.7 g of palladiumon carbon catalyst
consisting of 8% of Pd, 28% of C and 64% of H2O are transferred g(rj!tgAgnm%
autocl ave. ThgodigAgs i on mxture is stirred at roomtemperature and under
a hydrogen pressure of 10 atmfor 4 hours. Then, the eX&E&W%HWMTogen is

| et 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 tines using 33 cnB of a 1:1
m xture of nethanol and dichl oronet hane each tinme. The conbi ned

filtrates are evaporated under reduced pressure, and the residue 1is

subj ected to chronmat ography over a silica gel colum using a 19:1 m xture
of ~chl orof orm and net hanol as the eluent. The fractions containing the
product are evapor dhe8elutionobizined; gther eontaining hydregeni chlarideiare ur e of et hyl

acetate and di et hyl t MO 03/ 027078

PCT/ HU02/ 00097 27 taﬁgé&gghﬁ @;%o%.ﬁgﬁﬁéﬁf@gﬁag%?@ﬁ%% %Fﬁgﬂﬁg@dr ogen
chloride are addedalftimdioubynddt egoling Mthded/ whtes, shenTaterdd @ Pirtate are
stirred for half an hour_ under cooling with ice water, then filtered and

washed with di et hylWashedwith diethy) ethen The produetindriedat80 °Coyerer - phosphor us
pent oxi de i n vacuo 1;1185@31'@ uﬁt?ﬁidmhj%cu%fc?r% I%ugs54 % of the title conpound
: -240°C )

are obtained. Mp.

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-ds, 400): 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.



Anal ysis: for C18H25CL3F3N502 (506.79) calculated: C 42.66 % H 4.97 % N

13.82 % Cd 20.99 %

found: C 42.53 % H5.01 %9 N 13.63 % d 2036 Jﬁg\j 2005

IR (KBr): 3%%003@%@480’ 1630, 1330, 1115; 1H NMR (DMSO-d6, i400): 13.2

1H), 11.49

4
(d,J=8.7 Hz, 1H),

7.15 (s, 1H), 6.05 (bs, 1H), 3.89 (s, 3H),

8.43 (bi--H):;7.90 (bs, 1H), 7.40 (dPCZEUHES) 7 18

3.13-3.75 (m

12H). 13C-NWR (DVBO-d6, i400): 162-14, 154.81, 150.30, 139.98, 134.04,
124.68 (q, J=271.6 Hz), 121.51 (g, J=31.7 Hz), 120.92 (q),

112. 22, 93.60, 56.13, 53.09, 51.30, 46.69,

03/ 027078 28 PCT/

HUO2/ 00097 Exanple 2 Pgeparati on of

5-{2-[4-(2-fl uorophenyl) pi perazi ne-1-yl]ethyl- am no} +2H py
-one 2.5 g (0.0071 nol es) of 4-chloro-5-{2-[4-(2-
f | uor ophenyl ) pi perBsanme -yl ] et hyl ani no} - 2H pyri dazi ne- 3-one, 400 cnB of

a 9:1 m xture of

th | i i L1 ed ter. d 2.5
carbon catal yst CO%SP%%?%@{G%{%@ @rhﬁ?pﬁ’\eg 3518%2%3“%{%@’1%35}‘@'0?
wei ghed into an apging}L#l-ridazine-3-one

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.

114.81 (q),

36.49. 3 1 JAN 2005 WO

ri dazi ne-3

al | adi um on
H20O are



1000 cnB vol une equi pped with a reflux condenser connected
device.' 1.4 crrB of hydrazine hydrate are added, drop by drop, t$h

reaction m
The mxture |s

vacuo for 3 hours
obtai ned. M p.
(317.37) calcul at
21.89% IR (KBr):

" H NVR ( DVBO- d6,

?d;@t is then stirred at reflux tenperature for
tered while hot, and the catalyst is REASHEHOWH ce tines
using 33 cnB of a 1:1 mxture of nethanol and dichl oronet hane. The
conbined filtrates are
of a 8:1 nmixture of ethanol and water under heating, the solution is
filtered, and the filtrate is evaporated to the fifth of the original
vol une. After cooling,
hal f an hour under cooling with ice water, then filtered and washed with
di ethyl ether. The product is dried at 40C over phosphorus pentoxide in

Thus,

e%i@%'gig @9"@%&%&%%@29 Anal ysis: for CL6H20FN50

i 400) :
found:

the crystals sepgrated are stirred for

11. 87 (bs,

evaporated, and the residue is dissolved in

1.91 g (84..8 % of the title conmpound are

to a bubbling

AN 2005

our.

25 cnB

further

07% found: C 60.25%H 6. 34% N
Galddated1 22 601533%, H%%g 1N~2é|’672’}@05 PCT/ HU02/ 00097
d, J=

1II:1|) 5 4.8 Hz,
C60.25 %, H6.34%, 21.89 %.

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



20, 7.48 (d, J=2.6 bz, 14, 685 (bt, J=51 b, 1 6.62 (1,
T 540 (ces. 273 U any, 314 (g ame 0 ke aH. 2. 50%(1757EN 2003

13C NWR (DNS%%?M ?400) 162. 42, 161. 38, 158. 08, 149. 44, 131 73 110. 28,
94.38, 55 P 43.40, 39.16. Exanpl e 3 Prepar at i orPCafHU02100097

5-{2-[ 4- phenyl pi perazi ne-1-yl ] et hyl am no}-2H pyridazine-3-one 3.3 g (0.01
nol es) of 4-chloro-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 ag wei ghed into an apparatus of
1000 cnB volunme equipped wth a reflux condenser connected to a bubbling
3 1 JAN 2005 WD 03/027078 30 PCT/ HU02/ 00097 devi.ce. 2 cnB of hydrazine
hydrate are added, dgvisp. %wdoﬂwdrazmehy&mtaaeamddedfdrophydrop,tohat ‘'i's then
stirred at reflux t ?nperature for The m xture is filtered while

hot, and the catal gho n\,@gﬂgaﬂ}aﬁ}sége%?qnﬁgga[fgﬁ%t@e%e&r a 1:1 mxture

of methanol and dlsqiﬂlﬁm&ﬁmﬁelsﬁhereawmws@aﬁddh% igre evapor at ed,
and the residue is dissolved in 15 cnB 1 mxturé o

washed three times using 33 cm of al: 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
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,



et hanol and water under heating, the solution is filtered, and the
filtrate is evaporated to the fourth of the original volume. After3 { JAN 2005
cool i ng, thq‘,&w@?{%s separated are stirred for further half an hour
under cooling W ice water, then filtered and washed VEGIHU0ZPMPy|
ether. The product is dried at 60 C over phosphorus pentoxide in vacuo
for 3 hours. Thus, 2.18 g (72.9 %9 of the title conpound are obtai ned.
Mp.: 147-149C. Analysis for CL6H20FN5(Q(317.37): calculated:C 64.19 %H
7.07% N 2339% found:C 63.74 %H 7.09% N 22.89% IR (KBr): 3484, 3318,
1638, 1600. 'H NMR (DMSO d6, i400): 11. gg (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, 3 1 JAN
2005 WD 03/027078 31 PCT/ HU02/ 00097 J=5.1 Hz, 1H), 6.77 (-t, J=7.2 Hz,
1H), 5.44 (d, J=2.3F&] HzHH), 63714, [+7.2 &) 1HR536 (4, 726z, 1HC NVR

(DVBO-d6, i400): 162.46, 151 20. 149 47,131.76, 129.11, 118.97, 115.52,
94.37, 55.87, 52. 93?-138’."8%?[)%@5.62(5& HYanpl e 4 Preparation of 5-[2-(4-pyrid
n- 2-yl pi perazi ne- 1-yl ) et hyl am no] -

13C-NMR (DMSO-ds, 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



2H pyridazine-3-one 3.2 g (0.0096 nol es) of 4-chloro-5-[2-(4-pyridin-2-

yl pi perazi ne- 1-yl ) -et hyl am no] - 2H pyri dazi ne- 3-one, 500 cnB of aAQ'LlJAbN 2005
m xture of Q?d}pmand distilled water and 3.2 g of palladiumo rbon
catal yst consisting of 8%of Pd, 28%of C and 64% of HRSTAW24Tghed into
an apparatus of 1000 cnB8 vol une equi pped with a reflux condenser
connected to a bubbling device, 1.6cnB8 of hydrazine hydrate are added, drop
by drop, to the reaction mxture that is then stirred at reflux
tenperature for 2 hours. The mxture is filtered while hot, and the
catalyst is washed three tines using 33 ¢n8 of a 1:1 mixture of nethanol
and di chl oronet hane. The conbined filtrates are evaporated, and the
residue is dissolveq in 30 cnB of a 8:1 mxture of ethanol and water
under heating, the fald an fourrynderqoeling with iceiweater, then diltereds evapor at ed

to the fifth of the LN iV fA.er oling, .t gLrystals
separated are sti rré‘g&?%?‘&aﬁ"bbs‘?lé@%"}@%s eéarﬁ&jzhﬁ%egp&bé./ HU02/ 00097
further half an houoverphesptoan pefxidetlih vido f¥e3 Béurs.t hen filtered and
washed with diethyl ether. The product is dried at 80 C over phosphorus

pentoxide in vacuo for 3 hours. Thus, 2.44 g (85.0 % of the title
compound are obt ai nggys M4 ¢ (85.0 %) of the title compound are obtained. Mip.:

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



150- 152C. IR(KBr) 3444, 1605, 1340, 1167. 1H NVMR (CDC13, g200): 11.91
(bs, 1H), 8.112 (m 1H), 7.51 (m Hz, 2H), 6.95 (b, 1H), 685(m @ JA{\JG@US
(m 1H), 5.44 :?g];%—i) 352(m4H) 3.22 (m 4H), 2.63

5 Preparati on’ o 2- (4- pyri midi n- 2-yl pi perazi ne-1- vyl )PéTt 0&(9!10?170] 2H
pyri dazi ne-3-one 3.4 g (0.01 noles) of 4-chloro-5-[2-(4-pyrimdin-2-

yl 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 3.4 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 volune equi ppeggwith 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 then stirred at reflux 3 1
JAN 2005 WO 03/ 02707t§InPQIWuHID2ﬂddﬁmfs ?Bemnmnsaﬁhnredmlehoﬁamburs The

mxture is filtered t he cat al ed three tines
using 33 cn8 of a 1: gly%}r‘%w %F%té‘%ﬁ éﬂ%a%oqn& rﬂfgﬁdﬂm e. The
combined filtrates affenet@f@pafd@dz&ﬂoro?dé&lah@%e%&h%%d ity bs3po! ved in 28 cn8
of a 81 mxture of ethanol and water under heati ng, e solution is

evaporated, and the residue is dissolved in 28 cm of a8:1

.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 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).



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

I . After cooling, the crystals separated are stirred for furthe
\r%?u :‘Jm:m hour, o then filtered and wasRed MN 005

ooling with ice water, ( !
di et hyl et he“r’éjgl"%lﬁ@%r oduct is dried at 80 C over phospH&TEIOHE®ATOXI de i n
vacuo for 3 hours. Thus, 2.19 g (72.5 %9 of the title conpound are
obtained. Mp.: 199-201C. Analysis: for Cl14H19N70 (301.35) calculated: C
55.80 % H 6.36 % N 32.54 % found: 0.55.71% H6 33% N32.41% IR (KBr):
3272, 3122, 1633, 1550. 'H NWR (DMBO d6, i400): 11.87 (bs, 1H), 8.35 (d,
J=4.8 Hz, 2H), 7.48 (d, J=2.6 Hz, 1H), £ 85 (bt, J=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), 2.59
(m. WO 03/027078 3,1 JAN 2005 PCT/HU02/ 00097 34 ' 3C-NWMR (DVSO-d6, i400):
162. 42, 161.38, 158. UsTNIMB @MSO-dgi4003; 16212, MR,3H4A5868, 139.445, 52. 71,

23{ 4210[ 43?312hl E)r(ggﬁlalg}/]@?glfm%hgnsfo%ﬁ’ ]sé‘ﬂry‘ll?’ﬁoaﬁ?'ﬁ@} - 2H pyri dazi ne- 3- one

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 mikture, 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 ;:ﬁ_ljtgg_c_l_l“llg_ L
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.



A mxture of 1.96 g (0.01 noles) of 1-(3-chlorophenyl)- piperazine, 8 cnB
of dinethylformam de, 4.5 cnB (0.014 noles) of triethylamne, O. 2391 OJ‘AN 2005

pot assi um i g (0.009 noles) of

S-(2-chlor 03'%%%3&9%0) 2H— pyri dazi ne-3-one hydrochl ori FCTEU0YPY097 ed at
reflux tenperature for 2 hours. To the reaction mxture, a solution of
3.0 g of sodium hydrogen carbonate in 40 cnB 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 cnB of dichloro-nethane are added to the
residue. The crystals separating under sfjgrring are filtered. The crude
product is dissolved in nmethanol at reflux tenperature under stirring,
treated with charcoal, filtered, and the filtrate is evaporated to the
fifth of the ori gi ndinalysisufes C,dHeCiNGSi(338:82)s sti rred under cooling with

ice water, and the t G Y, s.aLe filtered. Thus, 1.21 g (40.5
% of the title con%%@ﬁhpegrgﬁg’ﬁa(nééaﬁm’aé“ % NG9O % 1 JAN 2005 WO
03/ 027078 PCT/ HU02/ ol 35Crsmiysi B-6.09%. €l @@gs 82) cal cul at ed:
05757%H604%C11062%N2098% found 09 % H 6.05 %
C 10.38 % N 22.68 % IR (KBr): 3410, 3277, 1624, 1599, 1240.

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



1H NWVR (DVBO-d6, 400): 11.93 (bs, 1H), 7.20 (--t, J=8.2 Hz, 1H), 6. 89&
1H), 6,87 (bt, J=5.2 Hz 1H, 6.78 (m 1H), 5.42 (d, J=2.5 Hz, 1I3)1 AN.2005
(m 6H), 2. %{69/02%2% "C-NVR (DVSO-d6, 1400): 162.38, 152.40, 149.42,
134.01, 131 57, 118.17, 114.65, 113.78, 94.37, BCI/HYG2008% 71
47.74, 39.22. Exanple 7 Preparati on of

5-{2-[4-(4-fluorophenyl) pi perazi ne-1-yl]ethyl- amno}Y

2H pyri dazi ne, 3-one 3.51 g (0.01 nol es) of 4-chloro-5-{2-[4-(4-

fl uorophenyl ) pi perazi ne-1-yl ] et hyl am no}-2H pyri dazi ne- 3-one, 350 cnB of
a 9:1 mxture of nethanol and distilledsgater, 0.44 g (0.011 noles) of
sodi um hydroxide and 3.5 g of palladiumon carbon catalyst consisting of
8% of Pd, 28% of C and 64% of H20 are transferred into an autocl ave. The
reaction m xture isfordthoursedhen, theoeneessdprdroger isdet outftem the hydr ogen pressure

of 10 atm3 1 JAN 2 3/ 27078 . PCT/H 0097 36 for hours. Then,
t he excess hydrogengllﬂgdw%’%btfg 1198???‘1 gg?%?f@ioé quteH’Qe‘Ea@H%tl on m xture
is heated to refl uxaidstipRdat tiCtenPBn®s for 5eRindles, thirshteoPapas ure for 5
m nut es, then flltered whi | e holtn§ and the catalsy nsf?s washed three tines

usi ng 50 cnB of a 1hat, &Qﬁﬂ@mﬁfélygﬂsmhﬁéﬂubehmdsmmgﬁﬂwm ofetlhhne each ti me.
The - 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).



conbined filtrates are evaporated to a volune of 20 cnB, the solution
obtained is stirred for half an hour under cooling with ice watey, M%UUS
crystal s obt @3%9?9 e filtered and washed with 10 cnB of cool ed t hanol .
Thus, 2.98 gﬁfe 7% of the title conpound are obt ai ned®CT92/000906- 98C.
Anal ysis: for: CL6H20FN50 (317.37) calculated:H 6.35%N 22.07% found:H
6.30% N 21.64% IR (KBr) 3433, 3243, 3081, 1618, 1507, 1226. 1H -NWR
(DVBO-d6, 1400): 11.95 (bs, 1H), 7.52 (d, J=2.5 Hz, 1H), 7.02 (-t, J=8.9
Hz, 2H), 6.94 (dd, J1=4.7 Hz, J2=9.3 Hz, 2H), 6.90 (bt, J=5.3 Hz, 1H),
5.43 (d, J=2.5 Hz, 1H), 3.15 (~q, J=6.97Hz, 2H), 3.08 (m 4H), 2.56 (m
6H). WO 03/027078 37 3 1 JAN 2005 PCT/HU02/ 00097 13C NMR (DVSO- d6, i400):
162. 42, 156.16 (d, 1\3:235.4 Hz), 149.45, 148.10 éd, J=1.9 Hz), 131.72,
117.23 (J=7.6 Hz), ~CIQMRADMSOI5A400): 162,42, 56.86(d, 552384 HER. 91, 49. 09,

39.25. WD 03/027078, 28 Moad 1 061 G2 B, 931.72, 117.23 (0=7.6 Hz),
115.42 (d, J=21.7 Hz), 94.35, 55.82, 52.91, 49.09, 39.25.



1. Conmpounds of the general Fornmula 1 R2 (1) (wherein Rx is hydrogen or
al kyl having 1-4 carbon atons; X is hydrogen or halogen; R2 is Eygr Qmﬁ
or al kyl ha '&Qmﬁ]ﬁscarbon atons; nis:1, 2 or 3 Qand Wi ndepeHd nﬁﬁ@
from each other slAhd for N or -CH-: and R4 and R5 i FEIFE9280897 y from
each ot her represent hydrogen, halogen, trifluoronethyl or al koxy having
1-4 carbon atons) and pharnaceutically acceptable acid addition salts
thereof. 3 1 JAN 2005 PCT/ HU02/ 00097 2. Conpounds according to claim1l
(wherein R is hydrogen; WO 03/027078 PCT/HU02/ 00097 39 X is hydrogen; n
is 1, Qand Windependently from each otgger stand for -N= or -CH=; and

What we claim is,

1.  Compounds of the general Formula
R, N
\E& AN M
CH) — N
e T o
I - V=R
R2 S

(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;



R4 and R5 independently from each other represent hydrogen, chlorine,
fluorine, trifluoromethyl or nethoxy and pharmaceutically accept abée‘ %ﬁNdZU%
addi tion sal‘;‘,é 'IT(B of 3. 5- {2-

[ 4- (et hoxytTi PGS E et hyl phenyl ) - pi perazine- | - PCT/HU02/00097
yl]-ethyl am no}-2H pyri dazi ne-3-one according to claim1l and

phar maceutically acceptable acid addition salts thereof 4. 5- { 2-

[ 4- (2-fluorophenyl)pi perazine-1-yl]ethyl-amno } - 2H pyridazi ne-3-one
according to claim1l and pharmaceutically acceptable acid addition salts
t hereof. 5 5-{2-[4-phenyl pi perazi ne-1-yl 3et hyl am no}-2H pyri zadi ne- 3-one
according to claim1l and pharnmaceutically acceptable acid addition salts
thereof. 6. 5-[2- (4c)gyr| di n- 2-yl pi perazine- | -yl ) et hyl ami no] - 2H

pyri dazi ne- 3-one ac 839, claim1 and pharmaceutically acceptable
acid addition salts t]gqr eof. 3 1 JAN 2005 3 1 JAN 2005 WD 03/027078

PCT/ HU0O2/ 00097 40 7. f2-(4-pyrimdin-2-yl pi perazi ne-1-yl)ethyl am no] - 2H
pyri dazi ne- 3- one acapasd mmﬁq:eﬁﬂﬁitmﬂon@%hmﬂi&%ﬁ&ﬂir%ﬂ b.cEREcept abl e

acid addition salts thereof.
5-{2-[4-(3-chl orophé‘ﬁQI)pl pera2| ne-1-yl ] ethyl -am no}- 2H pyri dazi ne-3-one

according to claimlg ang K}Weﬁgl%feﬂﬂﬂ' £81n hch 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.



acceptabl e acid addition salts thereof 9.

5-{2-[4-(4-fl uorophenyl) pi perazine- | -yl]ethyl-am no}- ' 30 1 JAN %[]05
2H pyri dazi %%70?@9\8 according to claim1 and pharmaceutically dcceptable
acid addition salts thereof. 10. Process for the prepar ZCTEVHI00Fonpounds
of the general Formula | (wherein Rl 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 atoms nis 1, 2 or 3; Q and Wi ndependently from each ot her
stand for -N= or -CH=; and R4 and R5 independently from each ot her
represent hydrogen, halogen, trifluorongyhyl or al koxy having 1-4 carbon
atons) and pharnmaceutically acceptable acid addition salts thereof which

conprises WO 03/027078 41 a) reacting a conpound of the general Fornula
R'~,, N A~ /Ll n R 5[2-(4-pyrimidin-2-ylpiperazine-1-yl)ethylamino]-2H-

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



3 1 JAN 2005 PCT/HU02/00097 (wherein L1 is leaving group and Rl, R2, X
and n are as stated above) wth an am ne of the general Formnul a3(y\h‘mp@i2m§~'
Q W R4 an%&ﬁw@iﬁs as stated above); or b) reacting a conmpound of the
general Fornula N~ 1 ~ 3 1 JAN 2005 WO 03/ 027078 42 RATEUaE®BI100097
(wherein Y is halogen and R1 and X are as stated above) with a conpound
of the general Fornmula (wherein R2, n, Q W R4 and R5 are as stated
above); and, if desired, subjecting a conmpound of the general Fornula I,
wherein X stands for hal ogen, to catal ytic dehal ogenation to obtain a
conmpound of the general Fornula | or itsgjhydrochloride salt, wherein Xis
hydr ogen; and/or converting a conpound of the general Fornula thus
obtained into a pharmaceutically acceptable acid addition salt thereof or
setting free a conp@ind teactings cpmponnd ofthe gederal Fofmalan an acid addition

salt.
h &
N
g L
> ITI/\(CHz)n/l (1))
R,

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

with an amine of the general Formula
/R 37 R,
N
HN ; _<;V 1))
R,

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

b)  reacting a compound of the general Formula

RN X
N

L] av)

N
XNy




11. Pharnmaceuti ca

one conpound of the general Formula | or a pharmaceutically accept

conposition conprising as active ingredient at ieast

aci d additiaqg g%ztmghereof in admxture with suitable inert
P carriers and/or auxiliary agents. 3 1 JARCTADE2/ 0008y

03/027078 43 PCT/ HU02/ 00097 12. Process for the preparation of

phar maceuti cal conpositions which conprises adm xing a conpound of the

phar maceuti ca

general Formula |

¢

according to claim1 or a pharmaceutically

acid addition salt thereof with suitable inert pharmaceutica
and/ or auxiliary agents. 13. Use of conp@unds of the general
according to claim1l or a pharnmaceutically acceptable acid addition salt

thereof as pharmaceytjcal active ingredient. 14. Use of conpounds of the
general Formula | a&Whsreinngisthiglogen angiReand X grecas statas above) with aiccept abl e

acid addition salts [ c and cognition enha
ag?llhg‘gl{n:a%fgfrﬂgezﬁegn sﬂ’ 2 Met hod of anxi ol ytic and

phar maceutical |y

cognition enhancing treatnent of anxiolytic conditions which
adm nistering to the person in need of such treatnent a phar

effecti ve

™\ Q= 4
HII\I/\(CH’)_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.

bl JAN 2005

accept abl e
| carriers
Formul a |

nci ng

conpri ses
maceutically



anount of a conpound of the general Fornmula | according to claiml or a
phar maceutically acceptable acid addition salt thereof. 31 JAN 2005

WO 03/027078 PCT/HU02/00097

43

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
ofanxiolysic-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,





