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ALKYL- PYRI DAZI NONES FOR THE TREATMENT OF MEMORY AND
WwOBRARMNUMNGs MALFUNCTI ONS FI ELD OF THE | NVENTI ONPTmA1U2003/000096

present invention relates to the use of substituted

al kyl - pyridazi none derivatives for the treatnent of

mal functi ons of nenory and/or cognitive decline or

prevention of decline of Ilearning abilities. The

present invention also relates to preparation of

pharmaceuti cal conposition for the treatnent of the

P BEEITURERL AGNe P RIDRABOYES (08 oFtFe FREAANGNT AIFAMENQRHSAND LEARNING

TECHRN CACPNBACKGROUND The

pi perazinyl -al kyl - 3(2H) - pyri dazi none derivatives

claimed in the patent application NEP 372 305 possess

anti hypertensive effects and are applicable as

t r eat Mgk Blor Ptk eenTIof f i ci ency and peri pher al
circul ation di sturbances. The al kyl -pyri dazi none

derivatives clained in the Hungarian Patent
Application N 01/03912 have anxiolytic effects and are
appl i cdbleerasenddnvepsionnglatssye ithe nstyekanbstituied alkyhas

i Sl oWHIRHEPRE SEAHAIES 4 s AR Ao OF
017039} % Rb:S Mfd/ GO @R1RE T 'fl}’&%%ﬁ 8%991%91m@of
learning abilities.
The present invention also relates to preparation of
pharmaceutical composition for the treatment of the above-

mentioned diseases, disorders and conditions.
TECHNICAL BACKGROUND

The piperazinyl-alkyl-3(2H)-pyridazinone derivatives claimed
in the patent application N° EP 372 305 possess
antihypertensive effects and are applicable as treatment of

- cardiac insufficiency and peripheral circulation disturbances.

The alkyl-pyridazinone derivatives claimed in the Hungarian
Patent Application N° 01/03912 have anxiolytic effects and are

applicable as active anxiolytic ingredients.

It has been found that the alkyl-pyridazinone derivatives
disclosed in the Hungarian Patent Application N° 01/03912 are



useful in further indications different from anxiety,

cardi ovascul ar and heart diseases. The literature
woizecnesss two basic type of nmenory. In case OPCTHIR003/000096

so-call ed short-termnenory, which is, one of the two

types, the information | earned is saved from m nutes

to hours. 1In case of the other type, referred to as

| ong-term nmenory, the engrain can be saved from hours

to years [Baddl ey and Warrington J. Verb, Learn. Verb

Behav. 9, 176-179 (1970); W¢fght et al. Science 229,

287-289 (1985)]. The process of transferring the

rermor y e it BT SR Y EREGRE dmiebn. The
proces%afgio{;%rghjag ﬁtﬂegﬂ leal&trieval of the fixed
shor

information fromthe or Tong-termnenory is
referred as recall. The total amesia is relatively
rare, however we have to face nore and nore with the
i ncr eadiheditpratuzl disasses twai bastsype cdanempanile dadeyof
menory deficit At present, 18 million people suffer

from Nﬂ%%@-ﬁ@ﬂ&hm%ﬁ@mmwym@i@bnsimo LW’@hi s

02555 o MO 018 A0 ol

VO 20044 Q4480mBothdioP93RAAA98 as Yong-term memory, the
engram can be saved from hours to years [Baddley and
Warrington J. Verb, Learn. Verb Behav. 9, 176-179 (1970);
Wright et al. Science 229, 287-289 (1985)].

The process of transferring the information from short-term
memory to long-term memory is referred as memory
consolidation.

The process of manifestation or retrieval of the fixed

information from the short or long-term memory is referred as
recall.

The total ammnesia is relatively rare, however we have to face
more and more with the increasing prevalence of diseases
accompanied by memory deficits. At present, 18 million people
suffer from Alzheimer disease and if we consider only this
disease, this number will doubled in the next 25 years [Fletcher,
Mol. Med. Today, 3/10 p. 429-434 (1997)].



DI SCLOSURE OF THE | NVENTI ON The subj ect of the

invention is to devel op new pharmaceutical products
woanosasieef f ecti ve use for the treatnment of di BeaIHERIEI000096

condi ti ons acconpanied with nmenory mal functions. The

above subject is reached by neans of the present

invention in a surprising way. The invention is based

on the recognition that the conmpounds disclosed in

Hungari an Patent Application 01/ 03912 possess

stimulating effects on cognit?ve processes (nenory,

thi nking, attention, etc ). The present invention is

di rect use of ounds of the general
For rmul %Lﬁ%%@ TI0herein R stands for

hydr ogen or | ower aIkyI, one of synbols X and Y stands
for hydrogen or hal ogen and the other represents a

gr oup  Ofhet ;e BE Ea mﬁ@ﬂiﬁﬂﬁ B tYQe?00A/ M3 fRAmaceutical
PCT/ HU2003/ 000096 4
products for the effectwe use for the treatment of diseases or

conditions accompanied with memory malfunctions.

The above subject is reached by means of the present invention

in a surprising way.

The invention is based on the recognition that the compounds
disclosed in Hungarian Patent Application N° 01/03912 possess
stimulating effects on cognitive processes (memory, thinking,

attention, etc.).

The present invention is directed to the use of compounds of the

general Formula

(wherein
R' stands for hydrogen or lower alkyl;
one of symbols X and Y stands for hydrogen or halogen and the

other represents a group of the general Formula



Q5NCNII R I H) nz" WR6 R R2 is hydrogen or

lower alkyl; nis 1, 2 or 3; R3 is hydrogen, |ower
walbodo4presaryl -1 ower alkyl; Z is -0-; or R3 ardTZAU2003/000096

together with the internmediate atons form a

pi perazino ring; Q and Windependently from each ot her

stands for -CH= or -N=; and R4, R5 and R6 can be the

same or different and stand for hydrogen, hal ogen,

trifluoronmethyl or |ower alkoxy; or R4 and RS

toget her form an ethylenedioxy4group) and salts

thereof for the preparation of "pharnaceutica

conpositions for the treatnment or prophyl axis of

mal functions of nmenory and/or cognitive decline or

prevention of decline of Ilearning abilities.

According to a preferred odi ment of {he present
i nvention the compounds c1 t he gen& Forrmula | and
phar maceutical |y

R5
N X I
N T/\(CH?_)H\/\Z*W e

R2

R* is hydrogen or lower alkyl;

n isl,2or3;

R® is hydrogen, lower alkyl or aryl-lower alkyl,

Z is-O-;or

R?® andZz together with the intermediate atoms form a
piperazino ring;

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

R*, R’ and R can be the same or different and stand for
hydrogen, halogen, trifluoromethy! or lower alkoxy;
or R* and R’ together form an ethylenedioxy group)

and salts thereof for the preparation of pharmaceutical

compositions for the treatment or prophylaxis of malfunctions

of memory and/or cognitive decline or prevention of decline of

learning abilities.

According to a preferred embodiment of the present invention

the compounds of the general Formula I and pharmaceutically



WO 2004/ 043465 PCT/ HU2003/ 000096 5 acceptable salts
thereof are used for the preparation of
woheosmasest i cal conpositions for the treatment POT/HU2003/000096
prophyl axi s of Korsakoff syndrone, Al zheiner disease,
Hunti ngton syndrone or Parkinson di sease and/ or
nment al decline due to agei ng processes or inpairnent
of the cognitive functions due to exposure to toxica
subst ances. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
definition of the terns used in the present patent
specification is to be interpreted as follows: The
term "l ower alkyl" stands for straight or branched

carbon cbaePleYhs BRI A Med i R bECBfor o
| sopr opyharMadstitithi ccﬁﬁg%?ﬁ'@ﬁsy foRhy Jcreatnﬁ%& b ?%%)}Bfllﬁﬂé of

etc.). The term "hal og enconmpasses or

chl or i n&orsalesfif sendrantt, Adgicimentzeas) BustiaBth syndrome
preferably for chlorine or brom ne, particularly for
chlori n@rmns@l distasovaand/ @l hentpl' detlimedBieftoragairigy |
group defined as ., above attached through an oxygen

at om ( e PEOCEsaehRapmpagipent pf the,cognifivsdunstiony du

20041 043485 FCT) 11209%,099098 ¢
DETAILED DESCRIPTION OF THE INVENTION

The definition of the terms used in the present patent

specification is to be interpreted as follows:

~ The term “lower alkyl” stands for straight or branched chain
alkyl group containing 1-6, preferably 1-4 carbon atoms (e.g.
methyl, ethyl, n-propyl, isopropyl, n-butyl, secondary butyl,
tertiary butyl etc.).

The term “halogen” encompasses fluorine, chlorine, bromine
and iodine atom and stands preferably for chlorine or bromine

>

particularly for chlorine.

The term “lower alkoxy” stands for alkyl group defined as
above attached through an oxygen atom (e.g. methoxy, ethoxy,

n-propoxy etc.).



The term "aryl -1 ower alkyl" stands for |ower alkyl
groups defined as above substituted by an aryl group
woeog/o4ptsenyl , naphthyl etc.). The aryl -1 ower pairhgti2003/000096

group can be e.g. benzyl, (3-phenyl-ethyl or
(3, (3-di phenyl -ethyl etc.). The term "pharnmaceutically
acceptable acid addition salts" relates to salts
formed with inorganic or organic acids which are
sui table for nedical use. For salt formation e.g.
hydrochl ori de, hydrogen bronin, sul furic acid,
phosphoric acid, formc acid, "acetic acid, maleic
acid, fumaric acid, lactic acid, tartaric acid,
succi ni j €L i1d, 1 | nesul foni ¢ acid,

ST st Loy U LORUCRRIE et BT 0 BE can

benzenesul fonic acid, p-toluen

be_used defincalssaddyo BERLIHARAYy NG o5 (EYPRUIIS ©f

the general Formula I exhibif anx

wi t hout t@phtltyil wte. aheseylalovwee allgil ¢eogs Eache £2. Benzyl,
substantjal anount. The above recognition is

sur pri sifrghemd-etlayliaf fptdipleenybetndetc. pecause from the
anxiolytic effect one cannot draw conclusion to a ,
favourable effect exerted on the cognitive functions;

ai 1 or oD PR ER Rt bLEsSRIaD i P o sals”
dost r oyt et 3k KEMAN Gk IRIDLR 0" B Eaule P v ave
that the  sompoumie of Che neauroriath B By Bgoide.
exhi bi t hydtogewbramidy, 36k R4d,/Pd2PRH A8 rmic acid,
acetic acid, maleic acid, fumaric acid, lactic acid, tartaric acid,
succinic acid, citric acid, methanesulfonic acid, benzenesulfonic

acid, p-toluenesulfonic acid etc. can be used.

As already mentioned above, the compounds of the general
Formula I exhibit anxiolytic effect without exerting any sedative
side effect to a substantial amount. The above recognition is
surprising and could not be foreseen because from the
anxiolytic effect one cannot draw conclusion to a favourable
effect exerted on the cognitive functions; these are disease
categories being completely different from the pharmaceutical
point of view. Moreover, anxiolytics are known to have a
memory destroying effect as an undesirable side effect. On the
other hand, we have found in a surprising way that the

compounds of the general Formula I do no exhibit only



7 anxiolytic activity but additionally increase the
Iearningy procedure and the nenory as well. According
woao/gseberred enbodi ment of the present i nveRCTAIU20@00096
active ingredi ent conpounds of the general Formula I
and pharmaceutically acceptable salts thereof are
used in which R is hydrogen, nethyl, ethyl or
tertiary butyl; one of symbols X and Y is hydrogen or
chlorine and the other represents a group of the
general Formula Il; R2 is hydrogen or nethyl; n {s
or 2; R3 is hydrogen, nethyl or benzyl; Zis -0-; or
R3 and Z together with the internedlate atons forma

pi per azi amxiolytig;actidity Bt @dﬂi‘tﬁ@al ﬁé pfe 1%&&‘}1‘?% R4

different and stand for hydrog n or ogen;

and R5 UU@eﬁthahdnhﬂnmmunyhybﬁﬂpdloxy group); and Q
and Wstand for -CH=. According to a particularly
preferred enbodi nent of the present i nvention as

tive i ,ie one.of the follow ng conpounds of
? (r:]el \éene‘g‘g{&g Iad’rFfeﬁ?edae% I%égfﬁ@mrpgzrmmmmm e

acid  aqgigctiol ifdblichP&SARbuld HSES; general Formula I and

pharmaceutically acceptable salts thereof are used in which

R' is hydrogen, methyl, ethyl or tertiary butyl;

one of symbols X and Y is hydrogen or chlorine and the other
represents a group of the general Formula IT;

R* is hydrogen or methyl;

n islor2; |

R? is hydrogen, methyl or benzyl;

Z is-0O-; or

R’ andZ together with the intermediate atoms form a
piperazino ring;

R4, R’ and R® can be the same or different and stand for
hydrogen or halogen; or R* and R® together form an
ethylenedioxy group); and

Q and W stand for -CH=.

According to a particularly preferred embodiment of the present
invention as active ingredient one of the following compounds

of the general Formula I of a pharmaceutically acceptable acid

addition salt thereof is used:
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4-(3-((2-(2, 3-di hydr o- benzo|
W 2dd4chiadwes ne- 5- yl oxy) - et hyl ) - PCT/HU2003/000096
met hyl - am no) - pr opyl - am no) - 5- chl or o- 2H pyri dazi ne- 3-0
ne; 4-(3-{ [2-(2, 3-di hydro-benzo[
1, 4] di oxi ne-5-yl oxy)-ethyl]- propyl-amno }
- propyl - ai ni no) - 5- chl or o- 2H pyri dazi ne- 3 - one;
4- (3- (benzyl - (2- (2, 3-di hydro- benzo[ 1, 4] di oxi ne- 5-yl oxy

et hyl ) - am no) - pr opyl - am no) - 5- (:8hl or o- 2H pyri dazi ne- 3-0
ne; 4-(4-(4- (2 3- di hydr o- benzo|

1, 4] di ox.J o-)( 2 %d%ﬁ% ?o%'nES 1 Jé]'di’é)éln% 5-yloxy)-ethyl)—

but hyl am | oro-2H pyr Zl ne-
5-(2-(4- 1ﬁ8th?"l-dhﬁﬂ@)l’-ﬂ0?ﬂ1mlﬁnd) S“r-]chloro-ZH-pyrldazme 3-one;
di oxi ne- - pi perazine- | -yl)-

et hyl ami 4<r63-{ﬂzﬁhBailhyﬁel—lmnmﬂhé]dlexme—Seyﬂ@xy) -ethyl]-
4- chl or o- 5- (2 (4- (2, 3-dj hydro- 1 4- benzodi oxi ne-5-yl) -
pip er azl?l'ﬁEY xalyma}ewwvhﬁmﬁw) chiotorgH-pHIdsaneta s - 3

_10253 di oxlf ﬁg (@é VA ;r’ (% %%3((ﬁh§’&f03b611ZOij4fd10X1ne %[-yloxy)
e e e R

- di hydr ot-pei2.92 é&éﬂrcﬂbﬁiﬂoﬂ?ﬂcﬁoﬂﬂe =i DgfipéiapRre-1-yl)-
-yl)-ethylam no pyri dazi ne- 3-on

4- (3-(2- ‘t(\ﬁhjalaﬂlmg')dﬁmhl:(nfn-zZH-[pyrldazmeG -one;
1, 4] di oxi ne- 5- Eﬁoxi{l) et hyl am no

pr opy! an-b 44 ydrorbenzofl 4 @xme- S-yl)-piperazine-1-yl)-

R R 1 P o

{2-14- (7 _Eﬁio% - &-Gr-0, U84 YendodthLin@2d -9 5- Y1) -
piperazine-1-yl)-ethylamino)-2-methyl-2H-pyridazine-3-one;
4-chloro-5-((2-(4-(2,3-dihydro-benzo[ 1,4]dioxine-5-yl)-
piperazine-1-yl)-ethyl)-methyl-amino-2H-pyridazine-3-one;
2-tert.-buthyl-5-chloro-4-(2-(4-(2,3-dihydro-benzo[ 1,4 ]dioxine-

5-yl)-piperazine-1-yl)-ethylamino)-2H-pyridazine-3-one;
4-(3-(2-(2,3-dihydro-benzo[ 1,4]dioxine-5-yloxy)-ethylamino)-
propylamino)-2H-pyridazine-3-one;
5-{2-[4-(2,3-dihydro-1,4-benzodioxine-5-yl)-piperazine-1-yl]-
ethylamino}-2 H-pyridazine-3-one;
5-{2-[4~(7-chloro-2,3-dihydro-benzo[1,4]dioxine-5-y1)-
piperazine-1-yl]-ethylamino }-2H-pyridazine-3-one;
5-{3-[4~(2,3-dihydro-1,4-benzodioxine-5-yl)-piperazine-1-yl]-
propylamino}-2H-pyridazine-3-one; '



pi perazine- |-yl]-ethylam no}-2H pyridazi ne-3-one;
5-{3-[4-(2, 3-di hydro-1, 4- benzodi oxi ne-5-yl) - pi perazi ne
wo keogloks46pr opyl ami no } - 2H pyri dazi ne-3 -one; YOI/HU2003/000096
2004/ 043465 PCT/ HU2003/ 000096 9
5-(2-(2-(2, 3-di hydro-benzo |
1, 4] di oxi ne-5-yl oxy) - et hyl ai ni no) -
et hyl am no) - 2H pyri dazi ne-3 -one; 5-f
4- (2, 3-di hydro- 1, 4-benzodi oxi ne-5-yl) - pi perazi ne-
]- ethylam no } -2 met hyl - gH pyri dazi ne- 3 - one;
2-[4-(2, 3-di hydro-benzo[ ‘
di oxi ne-5-yl)-pi perazine- |-yl]- ethyl }

[
yl
!
met hyl Saion

] S o eet s ot O Rcandins.

4

e

4] di oﬁtMéarﬁmd))Qﬂﬂwndzzme& bngyl ) -

thyI-|%e | am no) - I-2H-pyr|da2|ne3-one

({2-] %2211%(2,&(}1 Hﬁl@- bérhqmpodloxme- -yl)—p1pelazme 1-y1]-
4

me% ﬁ;%ﬁ}ﬁ% n%i %‘%F%ﬁ%la@{ ﬁiﬁ‘lﬂnﬁd -89??: gglzl ne-3 -one;
: 2]2 g g?.eqéy[lé {/21?3 (iﬁ}}%’rg-'blg}i%[q AR5 5-yl)-piperazine-1-yl]-

2-
| -
5-
1
t
1,
e
5
1
5-

ethyl ] - %fﬁym}l}n&lﬁ}blyd@ﬁ?og—@li gyﬁaaﬁﬁea%x{ﬁdmhoﬁbhy&%t daz

i ne-3- one; 5- hydr o- ben
1, 4] di ofhereofs- yI oxy) et hyl am no] - et hyl-am no }
-2-msth|-2H— r|da2|ne3-one

5-{2- [4 hﬁdWOMnmlél Hldwvhefﬁfyl))pmemmﬂ*}é) I -
yll- et h’éfly? mel%l(l)yl}ammo) f—met y1-2 -ﬁyndégm%-?’ -one;
5-({2-[4-(2,3-dihydro-benzo[1,4]dioxine-5-yl)-piperazine-1 -yl}-
ethyl}j1net11yl—a1n1110)-4-chloro-Z-1nethy1—2H—pyridazine—3-one;
5-(2-{benzyl-[2-(2,3-dihydro-benzo[1,4]dioxine-5-yloxy)-
ethyl]-amino}-ethyla1nino)—4-chloro-2-1nethyl-2H—py1’idaZine—3-
one;
5-{2-[2-(2,3-dihydro-benzo[1,4]dioxine-5 -yloxy)-ethylamino]-
ethyl-amino}-2-methyl-2H-pyridazine-3-one;
5-{2-[4-(methoxy-trifluoromethyl-phenyl)-piperazine-1 -yl]-
ethylamino}-2 H-pyridazine-3-one;
5-(2-[4-(2-fluoro-phenyl)-piperazine-1-yl]-ethylamino }-2H-
pyridazine-3-one;
5+(2-[4-phenyl-piperazine-1-yl]-ethylamino}-2 H-pyridazine-3-
one;
5-[2-(4-pyridine-2-yl-piperazine- 1-yl)-ethylamino]-2 H-

pyridazine-3-one;



5-(2-[4-(2-fluoro-phenyl)-pi perazi ne-1-yl]-ethyl am no}
-2H pyridazi ne- 3- one;

wo-20®/ude6phenyl - pi per azi ne- 1-yl ] - et hyl am no} - 2 Plepsat20@s200096
i ne-3- one;
5-[2-(4-pyridine-2-yl -pi perazi ne-1-yl)-et hyl am no] - 2H
pyri dazi ne- 3-one; WO 2004/ 043465 PCT/ HU2003/ 000096 10
5-[2-(4-pyrimdi ne-2-yl -pi perazi ne-1-yl) - et hyl ai ni no] -
2H pyridazi ne-3-one; 5-f 2- [4-(3
-chloro-phenyl)-piperazine-yI]lOethyIanino } -2H
pyri dazi ne- 3-one; and 5- { 2-
[4-(4-fluor-phenyl)-pi perazine-1-yl]-ethylamno } -2H
pyri dazi 8t idine- i . yyrgs of
Phe. goner ol CEByemide B AR L3 DAL
pat ent gypidaziatiloon®l/ 03912. Thus the conpounds of the
general Formula | can be prepared e.g. by a) for the
or opar ats-Gir LA birodhssyDipiphaziperd]-athyboning)e2 -
wherein X.is .h g{o en or halogen and Y stands for a
group oﬂ”T%@Z@%'éP %% mula 11, reacting a conpound

of the 59?Z‘-‘fi-?ll-fﬁfbrrIB'ﬂeﬁyﬁ)-piperaZine-1-y1]-ethylamino}-2H-

pyridazine-3-one.

The preparation of the compounds of the general Formula I is

disclosed in Hungarian patent application 01/03912.

Thus the compounds of the general Formula I can be prepared

e.g. by

a) for the preparation of compounds of the general Formula I
wherein X is hydrogen or halogen and Y stands for a’
group of the general Formula II, reacting a compound of

the general Formula

N | il



RLx Il I NN-L 1 (CH2 n R2 W 2004/043465

PCT/ HU2003/ 000096 11 with a conpound of the general
woanmau6sR3 R4 QRS HYV z WR6 or b) for PO®HU2003/000096

preparati on of conmpounds of the general Formula I

wherein X stands for a group of the general Formula II

and Y stands for hydrogen or hal ogen, reacting a

conmpound of the general Fornula R2 R 1 N

N,"/(CH2)n-",L V N

11

with a compound of the general Formula

R3 R?
| Q/;zr
R5
HN ~ )\\ v
Z W R6
or

b) for the preparation of compounds of the general Formula I
wherein X stands for a group of the general Formula II
and Y stands for hydrogen or halogen, reacting a

compound of the general Formula

R2
Q|
R1
I
N l v
Y

with a compound of the general Formula IV; or

c) for the preparation of compounds of the general Formula I
wherein X stands for hydrogen or halogen and Y stands
for a group of the general Formula II, reacting a

compound of the general Formula



CY wth a compound of the general Fornula IV; or c)

for the preparation of conpounds of the general
woeaom4ases wherein X stands for hydrogen or haCogER2003/000096

and Y stands for a group of the general Formula I,

reacting a conpound of the general Formula WO

2004/ 043465 PCT/ HU2003/000096 12 ORL Nx RB VI ~

N ((CHH R2 with a conmpound of the general Fornmula R4

RS VI 1Q z WR6 or d) for the preparation of
conpounds of the general Formujsa | wherein X stands
for a group of the general Fornula Il and Y stands
for hydrogen or hal ogen, reacting a
O
R?
\\N X R3 VI
i o
NS /\
f|“ <<>H,2>n
R2

with a compound of the general Formula

R4
Q@ s
L\/\2)\\W R6
or

d) for the preparation of compounds of the general Formula I
wherein X stands for a group of the general Formula II
and Y stands for hydrogen or halogen, reacting a

compound of the general Formula

R2
i I (CH,)
R1 2/ n
~ N ~
N | — TH Vil
Na
Y R3

with a compound of the general Formula VII;



conmpound of the general Fornula R2 N NH VIII NY R3

with a conpound of the general Formula VIiI; WO
waQo/dss465 PCT/ HU2003/ 000096 13 or e) for POEHU2003/000096

preparati on of conmpounds of the general Formula I

wherei n one of synbols X and Y stands for hydrogen or

hal ogen and the other represents a group of the

general Fornmula Il, reacting a dihal ogeno conpound of

the general Formula O RL '"I-, NXIX | I N. CY

(wherein X and Y stands foriutfgen) with a conpound

of the general Fornmula R3 R4 R5

or

e) for the preparation of compounds of the general Formula I
wherein one of symbols X and Y stands for hydrogen or
halogen and the other represents a group of the general |
Formula II, reacting a dihalogeno compound of the

general Formula

N IX

(wherein X and Y stands for halogen) with a compound of

the general Formula

R3 R#
| Q/@L
RS
~N X X
HT/\(CHZ)n\/\z/kW R6

R2

and if desired converting the compound of the general Formula
I thus obtained in which one of symbols X and Y stands for
halogen and the other represents a group of the general Formula

I by catalytic dehalogenation into the corresponding compound



X tlI HN(CH2)Nz WR6 R2 and if desired converting the
conpound of the general Fornmula | thus obtained in
wohiehv4pse of synbols X and Y stands for hal ogem/mR003/000096
the other represents a group of the general Formula
Il by catalytic dehal ogenation into the correspondi ng
conpound WD 2004/ 043465 PCT/ HU2003/ 000096 14 of the
general Formula I in which either X stands for
hydrogen and Y represents a group of the genera
Formula I'l or X stands for agroup of the genera
Formula Il and Y represents hydrogen; and if desired
converting a conmpound of the general Fornula | into a

phar mac %‘fttlﬁi géﬁeﬁaﬁﬁ&%ﬂhﬁ kg vﬂﬁé}gelﬁgi)i“)( k&ﬁd§ fdnt hydro %en

t her eof ove processes a)

can be GaHrY esprostntdy grovgi bidxis g@ﬁ&iabﬁonﬁuIadI bh O(Sﬁands
di sclosed in prior art, see e.g. March, J.: Advanced

Or gani ¢ fehegreup gf theqgeneiad Foymmtadih ani Shrepapeents
structure, 4ti' Edition, John Wley & Sons, New York,
1992. Mém&ﬁnhg to process e) nostly a m xture of
compounds

h
dependi ﬁé‘ddtﬁ dt?ﬂg edy Q’l%{{ﬁlbg Fm%&%‘# gfﬁjs n%ga‘i FJ grfael
of two GRIPPHRLTREuliBflyIfiEpAble acid addition salt thereof.

The above processes a), b), ¢), d) and e) can be carried out by
methods analogous to those disclosed in prior art, see e.g.
March, J.: Advanced Organic Chemistry, Reactions, mechanism

and structure, 4™ Edition, John Wiley & Sons, New York, 1992.

According to process €) mostly a mixture of compounds of the
general Formula I is formed. Thus depending on the starting
materials used, a mixture of two compounds of the general
Formula I is formed, in which X stands for a group of the
general Formula IT and Y represents halogen, and X stands for
halogen and Y represents a group of the general Formula II,
respectively. The mixture thus obtained can be separated into
the components by known methods of preparative organic

chemistry, e.g. fractioned crystallization.

In case of subjecting a compound of the general Formula L
wherein X or Y stands for halogen, preferably chlorine, to

catalytic hydrogenation, dehalogenation takes place and the



Formula | is fornmed, in which X stands for a group of

the general Fornmula Il and Y represents hal ogen, and
wi 28d4am8issf or  hal ogen and Y represents a gr oupCofHt2hes/000096
general Formula Il, respectively. The m xture thus

obt ai ned can be separated into the conponents by
known net hods of preparative organic chemstry, e.qg.
fractioned crystallization. In case of subjecting a
conmpound of the general Fornula I, wherein X or Y
stands for hal ogen, preferablyjghlorine, to catalytic
hydr ogenati on, dehal ogenati on takes place and the WO
2004/ 043465 PCT/ HU2003/ 000096 15 correspondi ng
conpoundypfe gf;?ﬁdlﬁg Rehpouh® 'bﬂﬁ@%énekﬁ HREARA] i formeteh
X or Y stan gen. ytic hydrogenation can
be CarriWHlCﬁQ(ObWﬁEﬁ@ﬁ@iﬂlyldM@g\ﬂm fromprior art, e.g.
March, J.: Advanced Organic Chem stry, Reactions,
mechani sm and structure, 01 Edition, John VWIey &

Sons, New York, 1992. As h en, so r d
gas,  hyeRt ab’tlﬁélydﬁ%ﬁﬁﬂ%ég%%%%w g ggeBipag knowa "

U ol AR, o T SUAHOLIE chey s, b
platinumgg e%%'tl%ﬁs q@ﬁa?a?l‘?s\fn Gh& KEhcture %@rﬂ’r]?(ﬁﬁB ofbh‘ﬁaWﬂé &

carried presence or aBsence o aci

bi ndi ng @&%ﬂNewF%ﬂt hiog2PAK PYEFRA sbﬁfzfeg@@ufyd@ag@l gas,
(e.g. sodium hydroxide) or an organic base

hydr azi rieydrazihettydrazine hydrate, formic acid, trialkyl ammomum

formiate or alkali formiate can be used. The catalyst may be

preferably palladium, platinum oxide or Raney-nickel.

The reaction can be carried out in the presence or absence of an
acid binding agent. For this purpose an inorganic base (e.g.
sodium hydroxide) or an organic base (e.g. hydrazine, triethyl
amine, diisopropyl-ethyl-amine etc.) can be used. The reaction
can be performed in an inert protic or aprotic solvent or a
mixture thereof. As protic solvent e.g. an alkanol, water or a
mixture thereof can be used, while as aprotic solvent preferably
dioxane or dichloro methane can be applied. The reaction
temperature is generally between 0-150°C, preferably
20-100°C.

The compound of the general Formula I can be converted into
the acid addition salt and the base of the Formula I can be set

free from an acid addition salt in a manner known per se.



am ne, diisopropyl-ethyl-amne etc.) can be used. The
reaction can be perfornmed in an inert protic or
weapo@Hmssesol vent or a mixture thereof. As proPCT/HU2003/000096
solvent e.g. an al kanol, water or a mxture thereof
can be used, while as aprotic solvent preferably
di oxane or dichloro nethane can be applied. The
reaction tenperature is generally between 0-150C,
preferably 20-100C. The conpound of the genera
Formula | can be converted intg the acid addition
salt and the base of the Forndla | can be set free
froman acid addition salt in a manner known per se.
WO 2004/ 043465 PCT/ HU2003/ 000096 16 The
al kyl am no- pyri dazi none derivatives of the genera
For mul a THhel alkyldmiho-pyridezipompderthtares of s gdredali n
PCT/ HU98/ 00054. The_am nes of the general Fornula IV
used as Formuda HYandVeeardpe propargdaastdegenibrsiit conpounds.
The new the general Formula IV can be
prepare&ﬁfﬂgﬁﬁﬂgﬁgﬁzbous manner [Pollard et al, J.
Ain. Chem Soc., 56, 2199 (1934)]. The
ai ni noal kyl am no- pyri dazi none derivatives of the
gener al THeOfiie38f Mle gfrallHornRILTRUSQ] Rasthitihganaidial
fromprior art. The 'Tnew conpounds can be prepared by
an anal agepsrtiydtrtvech caapoudse@he meprdomipaurds [ofidles er et

al, Arzneim Forsch., 39(6), _
general Formula IV can be prepared in an analogous manner

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

The aminoalkylamino-pyridazinone derivatives of the general
Formulae VI and VIII are also partly known from prior art. The
new compounds can be prepared by an analogous method
described in prior art [Haerer et al, Arzneim. Forsch., 39(6),
714-716 (1989)].

The starting materials of the general Formula VII are also partly
known. The new compounds can be prepared by methods
known per se [Augstein, J. et al, J. Med. Chem., 8, 356-367
(1965)].

The dihalogeno-pyridazinone derivatives of the general Formula
IX are partly known. The new compounds can be prepared by

known methods [Homer et al, J. Chem. Soc., 1948, 2194].
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et al, J. Med. Chem, 8, 356-367 (1965)]. The

di hal ogeno- pyri dazi none derivatives of the genera

Formula [|X are partly known. The new conpounds can be

prepared by known methods [ Homer et al, J. Chem

Soc., 1948, 2194]. WD 2004/ 043465 PCT/ HU2003/ 000096 17

The conpounds of the general Fermula X can be prepared

from the conpounds of the general Fornula IV by

nmet hods known per se [ Shigenaga, S. et al,

Ar ch. Phamy@ consgdtndly of Srel ferle2AF0rinuld XN&st el fréin
J. Med. Cheor?ul, 28 (fz)? 934-194131111(1985);6&91?-%5% aor%lﬁu
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active (i9gngdi ent prepared by known method with

conventional™ pharmaceutical carriers and/or
exci pients and finishing the

According to a further aspect of the present invention there is
provided a process for the preparation of pharmaceutical
compositions containing as active ingredient a compound of the
general Formula I or a pharmaceutically acceptable acid
addition salt thereof which comprises admixing the active
ingredient prepared by known method with conventional
pharmaceutical carriers and/or excipients and finishing the
mixture in pharmaceutical compositions suitable for the
treatment or prophylaxis of malfunctions of memory and/or

cognitive decline or prevention of decline of learning abilities.

According to a preferred embodiment of the present invention
pharmaceutical compositions are prepared suitable for the
treatment or prophylaxis of Korsakoff syndrome, Alzheimer
disease, Huntington disease or Parkinson disease and/or mental
decline due to ageing processes or impairment of the cognitive

functions due to exposure to toxical substances.
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the treatnent or prophylaxis of malfunctions of
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decline of learning abilities. According to a

preferred enbodi nent of the present invention

phar maceuti cal conpositions are prepared suitable for

the treatnment or prophyl axis of Korsakoff syndrone,

Al zhei mer di sease, Huntington di sease or Parkinson

di sease and/ or nent al declinqipue t o agei ng processes

or inpairnment of the cognitive functions due to

exposure to toxical substances. WD 2004/ 043465
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phar mac ejhigfire saAPQfablOmSrasslidochquid phatinhedtieal or
the treatnment or prophylaxis of Korsakoff disease, .

Al zhei neyarriehis sad&e aukiliatry agéms. syndrone or Par ki nson
di sease and/ or
According to a preferred embodiment of the present invention
pharmaceutical compositions are prepared suitable for the
treatment or prophylaxis of Korsakoff disease, Alzheimer
disease, Huntington syndrome or Parkinéon disease and/or

mental decline due to ageing processes or impairment of the

cognitive functions due to exposure to toxical substances.

The pharmaceutical compositions according to the present
invention contain generally 0.1-95 % by weight, preferably
1-50 % by weight, particularly preferably 5-30 % by weight of
the compound of the general Formula I or a pharmaceutically

acceptable acid addition salt thereof.

The pharmaceutical composition can be administered orally,
parenterally, rectally or transdermally or can be used locally.

The pharmaceutical compositions can be solid or liquid.



mental decline due to ageing processes or inpairnent
of the cognitive functions due to exposure to toxica
weubsHEasses. The pharmaceuti cal conpositi ons R&CTEITRDO3Y00096
to the present invention contain generally 0.1-95 %
by weight, preferably 1-50 % by weight, particularly
preferably 5-30 % by wei ght of the conpound of the
general Formula | or a pharnaceutically acceptable
acid addition salt thereof. The pharmaceutica
conposition can be adninistereg)orally, parenterally,
rectally or transdermally or can be used locally. The
phar maceuti cal conpositions can be solid or liquid. WO
2004/ 043465 PCT/ HU2003/ 000096 19 The oral solid
pharmaceuti cal conpositions nmay be powders, capsul es,
tabl ets,Thd biay 61 SRarhiniRlqfiSal cmrgfoﬁﬁifms whaasbepowdarsd
can contain as carrier e.g. binders (such as
gel at i necapswliel) thblets, fihm-goated/tabiets, muiciahapsules etc) and can
fillers (e.g. |actose, ucose, starch, cal lup
Q.
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e.g. suspendi ng agents (e.'g. ‘gelatine, carboxynethyl
cel I ul osec§f weltingerpents (el soditen urdeubitegrtaronool eat e

etc.),
The oral liquid pharmaceutical compositions may be in the form
of solutions, suspensions and emulsions and can contain as
carrier e.g. suspending agents (e.g. gelatine, carboxymethyl
cellulose etc.), emulsifiers (e.g. sorbitan monooleate etc.),
solvents (e.g. water, oil, glycerine, propylene glycol, ethanol),

stabilizers (e.g. p-hydroxy-benzene-methyl or propyl ester) etc.

The parenterally administrable pharmaceutical compositions are

generally sterile solutions of the active ingredient.

The above dosage forms are mentioned only in an exemplifying
non-limiting character and are known per se [see e.g. the
Manual Remington's Pharmaceutical Sciences, 18" edition,

Mack Publishing Co., Easton, USA (1990)].
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gl ycol, ethanol), stabilizers (e.qg.
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parenteral ly adm ni strabl e pharmaceuti cal conpositions

are generally sterile solutions of the active

i ngredi ent. The above dosage forns are nentioned only

in an exenplifying non-limting character and are

known per se [see e.g. the Mnual Rem ngton's

Phar maceuti cal Sciences, 18th gdition, Mck

Publ i shing Co., Easton, USA (1990)]. WO 2004/ 043465
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and/ or cognitive decline or prevention of decline of
| earning abilities. According to a preferable

enbodi nent of, the aboye aspects . . .
According to a further aspect of the present invention there is

provided the use of a compound of the general Formula I or a
pharmaceutically acceptable acid addition salt thereof for the
treatment or prophylaxis of malfunctions of memory and/or

cognitive decline or prevention of decline of learning abilities.

According to a preferable embodiment of the above aspects
the compounds of the general Formula I and pharmaceutically
acceptable acid addition salts thereof are used for the treatment
or prophylaxis of Korsakoff syndrome, Alzheimer disease,
Huntington syndrome or Parkinson disease and/or mental
decline due to ageing processes or impairment of the cognitive

functions due to exposure to toxical substances.

According to a further feature of the present invention there is
provided a process for the treatment or prophylaxis of

malfunctions of memory and/or cognitive decline or prevention



t he conpounds of the general Formula I and
phar maceutically acceptable acid addition salts
wohersmadscar e used for the treatnment or prophyPaxim204d3/000096
Kor sakof f syndrone, Al zhei ner disease, Huntington
syndrone or Parkinson di sease and/or nental decline
due to agei ng processes or inpairnment of the cognitive
functions due to exposure to toxical substances.
According to a further feature of the present
invention there is provided aprocess for the
treatnment or prophylaxis of malfunctions of nenory
and/ or cognitive decline or prevention WO 2004/ 043465

PCT/ HU2 0310000 06 lcazding fabil &tidsiwisich cohpais ad ﬂ&nﬁﬁéﬂehhg €8
whi ch conprises admnistering to the patient in neéed
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phar mac ggﬁf“@ﬁ? ?‘1903’&: apmpound of e @Eeneish Fgampla Iora

A S i S S e

treatment or prophylaxis of Korsakoff syndrone,
Al zhei nmer di sease, Huntington syndrome or Parkinson
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corpoun %r ?’faﬂglplseoﬁgglsggs% and?or mer?taf decling due to ageing
processes or impairment of the cognitive functions due to
exposure to toxical substances which comprises administering
to the patient in need of such treatment a pharmaceutically
efficient amount of a compound of the general FormulaI or a

pharmaceutically acceptable acid addition salt thereof.

The compounds of the general Formula (I) as we have already
mentioned, possess considerable anxiolytic property without |
sedative side effects in its anxiolytic dose range.

The recognition according to the present invention is unforeseen
and non-obvious because the effect on the cognitive function is
not a result of the anxiolytic effect. From therapeutical point of
view, the anxiolytic effect and the effect on the cognitive
function, are completely different disease categories. Moreover,
anxiolytics, such as 1,4 benzodiazepines, are characterized by

memory impairing effects as unwanted side effects. In contrast,



pharmaceutically acceptable acid addition salt
t hereof. The conpounds of the general Formula (1) as
worohiaMeeal ready nentioned, possess consi der aBC®HU2003/000096
anxiolytic property without sedative side effects in
its anxiolytic dose range. The recognition according
to the present invention is unforeseen and
non- obvi ous because the effect on the cognitive
function is not a result of the anxiolytic effect.
From t herapeutical point of whew, the anxiolytic
effect and the effect on the cognitive function, are
conpletely different disease categories. NMbreover
anxi ol yijeClsavesugpriginglh, fbuRe MR dheéQRpH@Rds ¥ Eeneral
characterized by nendry inpairing effects as unwanted
si de ef Feonsla (Inhbesidets their anWDIPOE 10484 Ghprove either the
PCT/ HU2003/ 000096 22 we have surprisingly found that
the confRARAS BEcssercemihe RGN a (1) besides their
anxiolytic efficacy inprove either the |[|earning
processes or the nenory. The inproving effects on the
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relative

Method

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 60£10 %. '

The experiment was performed in a five-channel “step
through”-type passive avoidance learning apparatus. The
equipment consisted of to adjacent Plexi-glass box of 20x20x16
cm. One of them was made of regular transparent Plexi-glass
and the other one was made of black, non-transparent Plexi-
glass. The boxes were connected with a 7.5x8 cm passageway,
equipped with a computer-controlled guillotine-door. The
passage of the rats through the door was detected by infrared
photocells arranged in two parallel lines in the opening of the

passageway. The door was automatically closed when the
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five-channel "step through"-type passive avoi dance
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on two consecutive days in two sessions, which were
24 h apart fromeach other. On Day 1 (Acquisition) t he
ani mal STRE @xpéhehiWal BBiH e Bh?
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avoid punishment ("if | go into the dark I wll be
puni shed, so | stay

On Day 1 (Acquisition) the animals acquired information about
the situation (grid floor shock in the dark compartment), on Day
2 (Retention) they recalled the acquired information to avoid
punishment (“if I go into the dark I will be punished, so I stay
outside in the light”.

Day 1 (Acquisition)

The individually numbered animals were placed into the light
compartment of the equipment. After 30 s the guillotine door
was opened and the rats could have freely passed 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 trough the grid



outside in the light". Day 1 (Acquisition) The
i ndi vidually nunbered animls were placed into the
woi2gdso434enpart mrent of the equi pnent. After 30PETHTR003/000096
guillotine door was opened and the rats coul d have
freely passed to the dark (considered as safe)
conpartnent. Step through |atency was autonmatically
determined. (Step-trough latency is the tinme period
spanni ng from door opening to the tine when the ani na
passed into the dark conpartmepnt.) The door was cl osed
then, and the tinmer was autonmatically stopped. An
el ectric foot shock of 1.2 mAlasting 2.5 s was
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agai n i timehwehén givnpared 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 nof pass to the

dark compartment within the 180 s test period.

Treatments

When effect on the acquisition was studied, the 5-[2-[4-(2,3-
dihydro-benzo[1,4]dioxine-5-yl)-piperazine-1 ~yl]-ethylamine]-
2H-pyridazine-3-one (further compound A) in a dose of 1



conpartnment of the test apparatus and step-through
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in any group on the second day. A naxinmumof 180 s
time interval was available for the rats to pass into
the dark conpartnment. The animals were renoved from
the light conmpartnent if they did not pass to the
dark compartment within the 180 s test peri od.
Treatments Wen effect on thezsacqui sition was
studied, the 5-[2-[4-(2,3- dihydro-benzo[
%i—f] di oxi ne-5-yl) - pi perazi ne-1-yl ] -ethyl am ne] -

pyr i i.ne- 3- : her, j
10 2000 SBERCE EH RS 60T BT E sy nitasercd
vehi cl e jf Q- vbInERN il étllbé%SB,BO/\ﬁﬁn Befforapichretie i n a
volune of Im/kg at Day 1, 30 min before placing the
ani mal s anivhalstih® thppapaktis. Wien the effects on recall
was st udi ed ;Ion term menor the treatnments in

dose of Whagthgellects pa f@?@bW%%r@ugﬁdl (lgnadgrmjpengory), the
ol TSkt R D AL SRR v
e o el ER, S W R b sone
bet ween (g apsratus.
Statistical analysis was performed by multiple analysis of
ANOVA, followed by post hoc Duncan-test for significant

differences between groups.

Discussion

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

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

recall and avoid on the second day for this treatment group).

In the shocked, vehicle treated control group the unavoidable
foot shock resulted in significantly increased step-throﬁgh

latency in Day 2 when compared to absolute control. The
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conpound A significantly increased step-through
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- avoi dance apparatus both after Day 1 and Day 2
adm ni stration of the conmpound (Fig 1). It is shown in
Fig 1 that in the absolute control group (no shock
untreated), the step-trough | atency was approxi mately
the same on both experinental days (nmeaning that
there was nothing to recall ayg avoid on the second
day for this treatnent group). In the shocked, vehicle
treated control group the unavoi dable foot shock
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| atency in Day 2 when conpared to absolute control.
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conpartnment after significantly longer tinme (increased
| atency). |In the experinental groups, where the
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(after treatnment in Day 2) to the electrical shock
appl i ed This nieanpilyat animals of these groups either learned faster

(after treatment in Day 1) or they remembered better (after
treatment in Day 2) to the electrical shock applied in the Day 1.

The effect was statistically significant after the Day 2 treatment.

These surprising effects are not evident since anxiolytic
compounds either have no (i.e. buspirone) or deleterious (i.e.

diazepam) effect on memory.

From therapeutic point of view the advantageous effect of
compound 5-[2-[4-(2,3-dihydro-benzo[1,4]dioxine-5-y1)-
piperazine-1-yl]-ethylamine]-2H-pyridazine-3-one falling under
the general Formula (1) on learning and memory signifies that
the compounds could be appropriate for treating and/or
preventing diseases or conditions accompanying diseases
wherein learning 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,



The effect was statistically significant after the Day
2 treatnent. These surprising effects are not evident
weine4aesxi ol yti c conpounds either have no (i PET/HU2003/000096
buspirone) or deleterious (i.e. diazepan) effect on
menory. From therapeutic point of viewthe
advant ageous effect of conpound
5-[2-[4-(2, 3-di hydro-benzo[ 1, 4] di oxi ne-5-yl) -
pi perazine- 1 -yl] -ethylam ne] -2H pyridazine-3 -one
falling under the general Formsla (1) on learning and
menory signifies that the conpounds coul d be
appropriate for treating and/or preventing di seases
or condifdrsalofasnnlromey Hugtifpoaas¢iseasehBakinkohqBEdasH9
or nmenory functions are suffering a loss or there is
a possi bhfimentalalesline due e ageihg psoceSsastordinpaanemt af ¢he
but not limted to - as nentioned earlier -
Al zhei mEPERILINPJBRGONS\AHCL0 GAPOIEE b5 1qET SRS TTFES B0 06
27 Korsakoff syndrome, Huntington's disease, Parkinson
di sease and nental decline due to ageing processes or

i mpai r Mgt d&ﬁltytd?o%e of W&dﬁl}?{&ﬂ%g %@ﬁe}:}‘iljﬁoﬁﬁu Aposure

to toxic substances as we dose of 't he

conpoundepéndshun themesdd ofadrilistratiod RRbHyAReiche agede
of adm nistration, the body weight, age and condition

of the padicenditin aféhe patitngdo bt ieatedy recsewsenofs dfithe
di sease to be treated etc. The daily dose of the

conpounéisease torhecreped etgr Thedaily dose phthiernonepaunds of
def i nedtlilesg %rr]glrf%lrlﬁ{lla I in indications defined is generally
between 0.5 mg/kg and 150 mg/kg, preferably about 1-150
mg/kg, particularly preferably between about 10 mg/kg and 150

mg/kg.

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

said Examples.



between 0.5 ng/ kg and 150 ng/ kg, preferably about

1-150 ny/kg, particularly preferably between about 10
woghkg4asd 150 ny/ kg. Further details of the pCESHRN03/000096

invention are to be found in the follow ng Exanpl es

without Iimting the scope of protection to said

Exanpl es. WO 2004/ 043465 PCT/ HU2003/ 000096 28

Exanpl e 1 Preparation of

4-(3-((2-(2, 3-di hydro-benzo[ 1, 4] di oxi ne-5-

yl oxy) - et hyl ) - met hyl - am no) - prh@pyl - am no) - 5-chl o

ro-2H pyridazi ne-3-one oxalate A m xture of 2.66 ¢

(0,01 nole) of 4-(3-brono-propylan no)-5-

chl or o- Jedazi ne-3-one, 2.51 g (0,012 nole) of

(2-(2,3- dihydro-benzo[1, 4]

di oxi nePrephration ef #YB-((@B(NP+dibydnebedzd 1] didxine>3-
nole) of triethyl-amne and 40 nl of acetone is

r ef | uxedloxydrethyl)-methyd-amiae)-propy-pmino)riehlera-2Hon
mxturelsq%gole back flltered and evaporated in
vacuu Ueae1es? €ected to chromatography on
a silica colum and el uted with a 1:1:2 mxture of
acet one/ et hyl acetate/ chl oroform The fractions

cont ai niAMhi%iee O£3 16685 COMBRIKILAI-(3-BAIM&Hresylamino)-5-

evaporated and re-di ssolved i'n a 15:1 m xture of

di et hyl ehlveo-2dhgyrtinihe-dcaiaei]l g (@01 hmale) of (23(12 3

di ethyl %gli]y%rroi%illzjéflo4ridggx1r?é( gi}}lgxy%cétgyll-lietah%/l -amine, 2.8 ml
(0.02 mole) of triethyl-amine and 40 ml of acetone is refluxed
for 120 hours under stirring. The reaction mixture is cooled
back, filtered and evaporated in vacuu. The residue is subjected
to chromatography on a silica column and eluted with a 1:1:2
mixture of acetone/ethylacetate/chloroform. The fractions
containing the desired compound are collected, evaporated and
re-dissolved in a 15:1 mixture of diethylether and ethyl acetate.
To the solution a diethylether solution of oxalic acid is added
drop-wise at room temperature under stirring. The precipitated
crystals are filtered and washed with diethylether.
Thus 2.76 g of the desired compound are obtained. Yield:

57,0 %. M.p.: 115-117°C.

Elementary analysis for the Formula C,oH,5CIN4Og (484.90):
calc.: C49.54%, H520%, Cl1731% N11.55%;
found:C 49.04 %, HS5.11%, Cl17.18% N 11.42%.

IR (KBr): 3300, 1720, 1640, 1610, 1114.



drop-wi se at roomtenperature under stirring. The

precipitated crystals are filtered and washed with
wdaizeddwbesher. Thus 2.76 g of the desired conpedmaianes/000096

obtained. Yield: 57,0 % Mp.: 115-117C. El enentary

anal ysis for the Fornmula C20H25CLN408 (484.90):

calc.: C49.54 % H5.20 % C17.31 %N 11.55 %

found: C 49.04 % H5.11 % C17.18 %N 11.42 % IR

(1,,"'-Br): 3300, 1720, 1640, 1610, 1114. WD

2004/ 043465 PCT/ HU2003/ 000096 5929 ' H NVR ( DVBO- d6,

i 400): 12.8 (b, 1H), 7.60 (s, 'IH), 6.77 (bt, J=6.7

Hz, 1H), 6.74 (-t, J=8.2 Hz, 1H), 6.60 (dd, J1=1.5 Hz,

J2=8.3 Hz, 1H), 6.53 (dd, J1=1.4 Hz, J2=8.2 Hz, 1H),

4.27 (t, J=5.1 Hz, 2H), 4.22 (s, 4H) 369(q,367

Hz, 2H), HSNE&{(DMSOJC&, m(ae; 12§EIDXb Ié{X)T,@ .60 (s,, 135,/6.77HdBt,

2 2.78

P:‘_')epar a6 HZ, 1'191) 674 (~t, J=8.2 Hz, 1H), 6r6r8(dd J1=1.5 Hz,

p per ac Pt 45 L R G o Dditotin. o e
Aogedl c I orgﬁ%&%}{? |]2026§i’ %@ﬁo%g%ﬁ'gg’lfz% thﬁ’ %H)O%églqﬂ e)

of 4-(43L [ % T=
benzol 1%?8%%23?%%0” thl p7eZ {é{zzl’ %Ie{) 2. 7?) % bulﬂﬁyll ‘n he

and 40 2H). of dioxane is refluxed for 24 hours under
stirring. The
Example 2
Preparation of 4-(4-(4-(2,3-dihydro-benzo[1,4]dioxine-5-yl)-
piperazin-1-yl)-buthylamino)-5-chloro-2H-pyridazine-3-one

A mixture of 1.65 g (0.01 mole) of 4,5-dichloro-2H-pyridazine-
3-one, 7.28 g (0.025 mole) of 4-(4-(2,3-dihydro-
benzo[1,4]dioxine-5-yl)-piperazine-1-yl)-buthylamine and 40
m] of dioxane is refluxed for 24 hours under stirring. The
reaction mixture is evaporated in vacuu. The residue is
dissolved in toluene and extracted with a 10 % sodium
carbonate solution and water several times. The organic phase is
dried over magnesium sulfate, filtered and the mother-lye is
evaporated in vacuu. The residue is subjected to
chromatography on a silica column and eluted with a 3:2:0.5
mixture of hexane/acetone/methanol. The fractions containing
the desired compound are collected and evaporated. The residue

is treated with diethylether and the crystals are filtered.



reaction mxture is evaporated in vacuu. The residue
is dissolved in toluene and extracted wwth a 10 %
weadi#ms4esar bonat e sol uti on and water several PCTEHI2003/000096
The organi c phase is dried over magnesium sul fate,
filtered and the nother-lye is evaporated in vacuu.
The residue is subjected to chromatography on a
silica colum and eluted with a 3:2:0.5 mnixture of
hexane/ acet one/ i net hanol . The fractions contai ning
t he desired conpound are coll ected and evaporated. The
residue is treated with diet ether and the crystals
are filtered. WO 2004/ 043465 PCT/ HU2003/ 000096 30

Thus 1. of, the. desir 0 r i ned.

YiHeI d: ?élug 1‘3}8 1 1 %ﬂ?‘e%ﬁ?%%éz;%m?@gﬂaelﬁto}rt @Hg%al ysis for
t he For . Qj—Ing 036604%59°92): calc.: C57.21 %
H 6. 24 %{le%ig.%M Y% N™M6. 68 % found: C 57.26 % 11
6.32 % C 8.33 %N 16.49 % IR (K Br): 3345, 1648,

1613. 1H NMR (CDC13, i400): 11.02 ébs, 1H), 7.52 &s,
1H), 6. Flefentaryl bhalysis for the)ForsubpColitsCO:0449.92)Hz

Ve Sler, 3631 %y B B B AT 05 03
(M alsrotng G S deger) 1 638%  cFbias oh™T R 1o 94 ©F

(rn,

IR (KBr): 3345, 1648, 1613.

'H-NMR (CDCls, i400): 11.02 (bs, 1H), 7.52 (s, 1H), 6.77 (¢,
1H, J=8.1 Hz), 6.59 (dd, 1H, J1=1.4 Hz, J2=8.2 Hz), 6.54 (dd,
1H, J1=1.5 Hz, 12=8.0 Hz), 5.89 (m, 1H), 4.28 (m, 4H), 3.77
(~q, 2H, J=6.7 Hz), 3.11 (m, 4H), 2.67 (m, 4H), 2.46 (t, 2H,
J=7.0 Hz), 1.68 (m, 4H).

Example 3
Preparation of 5-{2-[4-(2,3-dihydro-1,4-benzodioxine-5-yl)-
piperazine-1-yl]-ethylamino}-2H-pyridazine-3-one

Into a pressure-proof hydrogenating apparatus 3.9 g (0.01 mole)
of 5-{2-[4-(2,3-dihydro-1,4-benzodioxine-5-yl)-piperazine-1-
yl]-ethylamino}-4-chloro-2 H-piridazine-3-one, 400 ml of a 9:1
mixture of methanol and distilled water, 0.45 g (0.0112 mole) of
sodium hydroxide and 4 g of a palladium-charcoal catalyst

(palladium content 8 %) are weighed in. The reaction mixture is



Preparation of
5-{2-[4-(2, 3-di hydro-1, 4- benzodi oxi ne-5-yl) -
woizpewoazdcse- 1-yl | - et hyl am no} - 2H pyri dazi ne- 3pomaru2nd300096
a pressure-proof hydrogenating apparatus 3.9 g (0.01
nol e) of
5-{2-[4-(2, 3-di hydro-1, 4- benzodi oxi ne-5-yl) - pi perazi ne
-1 - yl]-ethyl am no}-4-chl oro-2H pi ri dazi ne- 3- one, 400
m of a 9:1 mxture of nmethanol and distilled water,
0.45 g (0.0112 nole) of sodiygm hydroxide and 4 g of a
pal I adi um charcoal catalyst (palladiumcontent 8 %
are weighed in. The reaction mxture is WO 2004/ 043465
PCT/ HU266:36 @ @0 tehdp&rhiuie agddéta k ﬁﬁﬁ?él@ﬁf&é@é%felo atm
under a hydrogen pressure of 10 atm for 3 hours. The
hydr ogeihoi 3 hoersoVhe hadnbglehes reaa@vadeamdrthi treaodioni mixture
refluxed for 5 mnutes. e mxture is filtered untjl

hot and1s xehkuixsd fomeminyien aTla%mlxteleﬁ is| fléared gnfibhefeand

three ti,mes

met hanoﬂ}edl?%mdb?ll}rf’i’@ﬁ%ﬂ?g C?ﬁam%s washer thep dimesvithy
mot her - by e, 5 £Y3 ﬁéﬁ%ﬁgyglghﬁoﬁ)omeqagg mg&&e H4éh. hﬁ}f o

stirred “under coo

hour. ThQgite® ﬁﬁﬁh&*—l‘y@ﬁ@ Qvafol‘ét%é k& 38m8. f[hletr@s‘l&de Andlirred
washed with of cool ed nethanol. The product is

dri ed ouﬁdexrxtmﬂmlgawmhlme-q:rﬂdtwntexdﬁrhialfmﬂ@)lfroThS hour s.
Thus 2.92 g of the desired conpound are obtai ned.

Yi el d: slecrpl%ted/wstalamfmect angwashed wilh Hharl 9 s
for t hecgg e me anc|>_l|2 % procfus% dr1<—2d over phosphorous
pentoxide at 140°C for 3 hours.

Thus 2.92 g of the desired compound are obtained.

Yield: 81.7 %. M.p.: 244-246 °C.

Elementary analysis for the FormulaC;gH»3N503 (357.42):
calc.: C60.49%, H6.49%, N19.59 %,;
found: C6033%, H6.44%, N 19.46%.

IR (KBr): 3325, 3277, 1612.

'H-NMR (CDCls, i400): 11.85 (bs, 1H), 7.44 (d, J=2.1 Hz, 1H),
6.80 (bt, 1H), 6.66 (~t, J=8.1 Hz, 1H), 6.4 (d, ]=8.2 Hz, 1H),
6.41 (d, =8.1 Hz, 1), 5.35 (~s, 1H), 4.16 (m, 2H), 3.08 (~q,
J=5.4 Hz, 2H), 2.92 (m, 4H), 2.51 (m, 6E).



calc.: C60.49 % H6.49 % N 19.59 % found: C 60.33
% H6.44 % N 19.46 % IR (KBr): 3325, 3277, 1612.
woBMMR346EDCL3, |400): 11.85 (bs, 111), 7.44 (@CTAER20/000096
Hz, 1H), 6.80 (bt, 1H), 6.66 (-t, J=8.1 Hz, 1H), 6.44
(d, J=8.2 Hz, 1H), 6.41 (d, J=8.1 Hz, 1H), 5.35 (-5,
1H), 4.16 (m 2H), 3.08 (-q, J=5.4 Hz, 2I1), 2.92 (m
4H), 2.51 (in, 6H). WD 2004/043465 PCT/ HU2003/ 000096
32 13C-NWR (CDC13, i400): 162.31, 149.38, 143.99,
141.75, 136.34, 131.65, 120.49% 111.19, 110. 33,
94.32, 63.98, 63.88, 55.91, 53.13, 50.16, 39.15.
Hydrochl oride salt: IR (KBr): 32505, 2591, 1085.

1H NVR COVBOESCIDEN)400 21@431@9 3184)143199 331 (783,

1H), 7.49 (m 1H), Q’e }(t 32 1H), 6.58 (dd,
J1=1. 2 #86.33213] 25th04&1141)1 1%, 152) 2(3@&4 32163.98, F3,88,
J2=7.9 =2.3 Hz, 1H), 4.25 (m 2H),
4.23 (nggéﬁlo ,F%-sl.3758-.216 ?%1512H) 13C- NMR ( DVBO- d6,

i 400): 162.31, 148.86, 144.15, 140.02, 136. 30,
131.55, 120.65, 112.14, 110.59, 95.44, 64.12, 63.92,

53. 29, .36.19. Exanple 4 Preparation of
5-{2-[4- El %héélé ?%" Iuoromst hyl - phenyl ) -

IR (KBr): 32505, 2591, 1085.

'H-NMR (DMSO-dg, i400): 12.04 (bs, 1H), 11.33 (bs, 1H), 7.49
(m, 1H), 6.76 (t, J=8.1 Hz, 1H), 6.58 (dd, J1=1.2 Hz, J2=8.2 Hz,

(1H), 6.52 (dd, J1=1.1 Hz, J2=7.9 Hz, 1H), 5.62 (d, J=2.3 Hz,
1H), 4.25 (m, 2H), 4.23 (m, 2H), 3.7-3.0 (m, 12H)

PC-NMR (DMSO-dg, i400): 162.31, 148.86, 144.15, 140.02,
136.30, 131.55, 120.65, 112.14, 110.59, 95.44, 64.12, 63.92,
53.29,51.42, 47.06, 36.19.

Example 4

Preparation of 5-{2-[4-(methoxy-trifluoromethyl-phenyl)-
piperazine-1-ylj-ethylamino}-2 H-pyridazine-3-one
trihydrochloride

Into a pressure-proof hydrogenating apparatus 3.7 g (0.0086
mole) of 5-{2-[4-(methoxy-trifluoromethyl-phenyl)-piperazine-
1-yl]-ethylamino}-4-chloro-2 H-pyridazine-3-one, 370 ml of



pi perazi ne-1-yl]-ethyl am no}-2H pyri dazi ne- 3-one
trihydrochloride Into a pressure-proof hydrogenati ng
weaeppeawoasass 3.7 g (0.0086 nole) of PCT/HU2003/000096
5-{2-[4-(methoxy-trifluoronethyl-phenyl)-piperazi ne-
1-yl]-ethyl am no}-4-chl oro-2H pyri dazi ne- 3-one, 370 ni
of WD 2004/ 043465 PCT/ HU2003/ 000096 33 met hanol, 3.2
m (0.018 nole) of diisopropyl-ethyl-amne and 3.7 ¢
of a 8% pal | adi um charcoal catalyst are wei ghed in.
The reaction mxture is stirrmed at roomtenperature
under a hydrogen pressure of 10 atin for 4 hours. The
hydrogen is renoved. The reaction m xture is refluxed

for 5 mhilihAfol, 3bitht @ELk 4old)lofWhonidy-bbybaldhy Bhd | S
washed three times with 30 m of a 1:

met hanoB/ g olflad®%6 pailhdinm-ohat oslecacdgdt ard heighridtiadThe
nmother-lies are evaporated. The residue is subjected
to chr serstiogmaiyredn starred bt ene tiepavataneluedartaed wi t h

? L ;gt iloﬁg‘naxﬁﬁggelprg@%ﬁéﬁpgﬁ%ﬁé ??f?‘ggﬁ‘ggtﬂﬁgflﬁwégﬁ 3 ed.
and df et Purh AHTRAE i s TR A S g

hydr oge|efdPhihtHiendt l%nﬁ G datdfy P W siBied ThiRe times with 3 r(])

precipitated crystals are stirrred under cooling wt
i ce- col gn] ofat BNl rhethahelldicllordaethand hlikene dachn d heasiitd

in diethylether. The product is dried over

phosphonmibepket axievapatatdD Theaesigue is subjected to
chromatography on a silica column and eluted with a 19:1
mixture of chloroform and methanol. The fractions which
contain the product are evaporated. The residue is dissolved in a
mixture of ethylacetate and diethylether and to the solution ether
containing hydrogen chloride is added drop-wide. The
precipitated crystals are stirred under cooling with ice-cold
water for half an hour, filtered and washed in diethylether. The
product is dried over phosphorous pentoxide at 80°C for 3
hours.

Thus 1.84 g of the desired compound are obtained.
Yield: 54 %. M.p.: 238-240 °C.

Elementary analysis for the Formula C;gH,5CI3F3N50O, (506.79):
calc.: C42.66%, H4.97%, N13.82%, C120.99 %

found:C 42.53 %, HS5.01%, N13.63%, C120.69 %

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



hours. Thus 1.84 g of the desired conpound are
obtained. Yield: 54 % Mp.: 238-240 T. Elenentary
wanadyessst or the Fornmul a CL8H25CL3F3NSO2 (506 PZ9MHU2003/000096
calc.: C42.66 % H4.97 % N 13.82 % d 20.99 %
found: C 42.53 % H5.01 % N 13.63 % d 20.69 % IR
(KBr): 3294, 2340, 1630, 1330, 1115. WD 2004/ 043465
PCT/ HU2003/ 000096 34 'H NWR (DMSO d6, i400): 13.23
(b, 1H), 11.49 (b, 1H), 8.43 (b, 1H), 7.90 (bs, 1H),
7.40 (d, J=8.5 Hz, 1H), 7.18 (d, J=8.7 Hz, 1H), 7.15
(s, 1H), 6.05 (bs, 1H), 3.89 (s, 3H), 3.13-3.75 (m
12H). 13C- NWR ( DMSO- d6, '
i 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 (q),
114. 81 (HYNMREDRZSO9R, B00)S5E.13 (b, 331091 .491b30H) 46,489,
36.49. WD 2004/ 043465 PCT/ HJ2003/ 000096 35 What we
clai mi &, 1), G &s, 1Hp GoopddrdsS be, 1Hy bk éd.aF38.7

Formil 801y 785 (s, 1H), 6.05 (bs, 1H), 3.89 (s, 3D, 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 Fz), 120.92
(q), 114.81 (q), 112.22, 93.60, 56.13, 53.09, 51.30, 46.69,
36.49.



N. CY (wherein Rl stands for hydrogen or |ower alkyl;
one of synbols X and Y stands for hydrogen or hal ogen
wand4aeiesot her represents a group of the genepait/HU2003/000096

Formula RB R4 Q/ RSB Il ~W1 (CH2) nR6 R2R2is
hydrogen or lower alkyl; nis 1, 2 or 3; R3is
hydr ogen, |ower al kyl or aryl-lower alkyl; Zis -0-;

or R3 and Z together with the internmediate atons form
a piperazino ring; Q and Windependently from each
other stands for -CH= or -N=;35and WO 2004/ 043465

PCT/ HU2003/ 000096 36 R4, R5 and R6 can be the sane or
different and stand for

What we claim is,

1. Use of the compounds of the general Formula

(wherein
R! stands for hydrogen or lower alkyl;
one of symbols X and Y stands for hydrogen or halogen and the

other represents a group of the general Formula

(CH)),

R3 R
| Q@;}Rs
il
\T/\ /N\/\Z/]\\W o
R2

R* is hydrogen or lower alkyl;

n isl,2or3;

R® is hydrogen, lower alkyl or aryl-lower alkyl;

Z is-O-; or

R3 and Z together with the intermediate atoms form a
piperazino ring;

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



hydr ogen, hal ogen, trifluoronethyl or |ower alkoxy;

or R4 and R5 together form an ethyl enedi oxy group) and
woheosmasesti cal | y acceptabl e salts thereof forPCinaIU2003/000096

preparation of pharmaceutical conpositions suitable

for the treatnment and/or prophylaxis of malfunctions

of menory and/or cognitive decline or prevention of

decline of learning abilities. 2. Use according to

Caim1l for the preparation of pharmaceutica

conposi tions suitable for the 4geatnment or

prophyl axi s of Korsal coff syndrone, Al zhei ner disease,

Huntington syndronme or Parkinson di sease and/or nental

decl i ne pAuR*tapdafei b PieGaamas diffefompand swnd fof t he
cognitive functions due to exposure to toxical

subst ances hydrogeschalogen,diifigotamathyl on lowsr alkoxyh i ¢ h
compound. oiorahiaﬁcbﬁﬁé%ﬂ?%of%%laéeqﬁ Figilony xcup)

Pher o ol FRATEHGRECALY Aperpsgan s RaPRyCE T A o

chl or | nEr Ao 8ﬁﬁﬁﬁﬁn&¥2§€ié§8n@§§‘°§ﬁ S rf?gﬂf"’ >

general iraffidicand/or pRdphplakisdifagafurations offyiemory drgl/ér
or 2; R3 is hydrogen, nethyl or benzyl; WO 2004/ 043465

PCT/ HU2@0ghiideaRsline or prevention of decline of learning abilities.

2. Use according to Claim 1 for the preparation of
pharmaceutical compositions suitable for the treatment or
prophylaxis of Korsakoff syndrome, Alzheimer disease,
Huntington syndrome or Parkinson disease and/or mental
decline due to ageing processes or impairment of the cognitive

functions due to exposure to toxical substances.

3. Use accordingto Claim 1 or2 which

comprises using as active ingredient a compound of the

general Formula I or a pharmaceutically acceptable acid

addition salt thereof in which

R! is hydrogen, methyl, ethyl or tertiary butyl;

one of symbols X and Y is hydrogen or chlorine and the other
represents a group of the general Formulla IL;

R? is hydrogen or methyl;

n islor2;

R® is hydrogen, methyl or benzyl;



37 Zis -0-; or R3 and Z together with the

internmedi ate atons forma piperazino ring; R4, R5 and
wedowiaaldse the same or different and stand for PCT/HU2003/000096

hydrogen or hal ogen; or R4 and R5 together form an

et hyl enedi oxy group); and Q and Wstand for -CH=. 4.

Use according toCaim which conprises using as

active ingredient 4-(3-((2-(2,3-dihydro benzo[ 1, 4]

di oxi ne-5-yl oxy) - et hyl ) - met hyl - anmi no) - pr opyl -

am no) - 5-chl or o- 2H- pyri dazi ne-33 one or a

phar maceutically acceptable salt thereof. 5. Use

according to Caiml which conprises using as active

i ngr edi ent ig=O3-d¢[ 2- (2, 3-di hydro benzo [ 1, 4]

di oxi ne- ) -yl oxy)-ethyl] -propyl-amno } -

pr opyl al nend # tageties wWith therintanedietelatoms forman

phar maceuti cal |y, acceptable salt thereof. 6. Use

accor di ng PHPERANMIMEMi ch conprises using as active

' di epat B (3-4dbenzil - (2-(2, 3-dihydro- b 1,4
i ot e 10s 31 SRHR CEHO P o B At aBytagor
hl -2H j i ne: 3 4ay et i I
accept abl o Y SLfERE aiTo A o R’ SRR FREAI G
ethylenedioxy group); and

Q and W stand for -CH=.

4. Use according to Claim 1 which comprises
using as active ingredient 4-(3-((2-(2,3-dihydro-
benzo[1,4]dioxine-5-yloxy)-ethyl)-methyl-amino)-propyl-
amino)-5-chloro-2H-pyridazine-3-one or a pharmaceutically

acceptable salt thereof.

5. Use according to Claim 1 which comprises
using as active ingredient 4-(3-{[2-(2,3-dihydro-
benzo[1,4]dioxine-5-yloxy)-ethyl]-propyl-amino} -
propylamino)-5-chloro-2H-pyridazine-3-one or a

pharmaceutically acceptable salt thereof.

6. Use according to Claim 1 which comprises
using as active ingredient 4-(3-(benzil-(2-(2,3-dihydro-
benzo[1,4]dioxine-5-yloxy)-ethyl)-amino)-propyl-amino)-5-
chloro-2H-pyridazine-3-one or a pharmaceutically acceptable

salt thereof.



WO 2004/ 043465 PCT/ HU2003/ 000096 38 7. Use according
to daiml whichcompr i s es using as active
wong4adsent 4- (4-(4-(2, 3-di hydro benzo] PCT/HU2003/000096
1, 4] di oxi ne-5-yl)-pi perazi ne-1-yl)-butilam no)-5-chlor
0- 2H pyridazi ne-3-one or a pharmaceutically
acceptable salt thereof. 8. Use according to Caiml
whi ch conprises using as active ingredient
5-(2-(4-(2,3-di hydro benzo [ 1, 4]
di oxi ne-5-yl ) - pi perazi ne- 1-yl )sg£t hyl - am no) - 4-
chl or o- 2H pyri dazi ne- 3-one or a pharmaceutically
acceptable salt thereof. 9. Use according to Claim1l
whi ch conprises using as active ingredient
4-chloro-5-(2-(4-(2, 3-di hydro-1, 4-
benzodi oxi ne{pseydchorliRetPCidifrl | which comprises
-yl )-ethyl am no) - 2-nethyl - 2H pyri dazi ne-3-one or a
phar maceustigca dotivedngredant d-(dadt (2 hdilgulio- 10.- Use
according to Claim1 which conprises_ _using as active
i ngr edi denzallehidgnoneSey2-pipergzing1dypytilamipe)raoctfloro-
1, 4] . .
di oxi ne-Z1yyidpriperiaonnec a hamacentieqllyascrpiablgsalt,
2H—pyriﬁ§%;n -3-one or a pharnaceutically acceptable
salt  tHEFESH. WD 2004/ 043465 PCT/ HU2003/ 000096 39

8. Use accordingto Claim 1 which comprises
using as active ingredient 5-(2-(4-(2,3-dihydro-

benzo[ 1,4]dioxine-5-yl)-piperazine-1-yl)-ethyl-amino)-4-
chloro-2H-pyridazine-3-one or a pharmaceutically acceptable

‘salt thereof.

9. Use accordingto Claim 1 which comprises
using as active ingredient 4-chloro-5-(2-(4-(2,3-dihydro-1,4-
benzodioxine-5-yl)-piperazine-1-yl)-ethylamino)-2-methyl-2H-

pyridazine-3-one or a pharmaceutically acceptable salt thereof.

10. Useaccordingto Claim1 which comprises
using as active ingredient 4-chloro-5-((2-(4-(2,3-dihydro-
benzo[ 1,4]dioxine-5-yl)-piperazine-1-yl)-ethyl)-methyl-amino-
2H-pyridazine-3-one or a pharmaceutically acceptable salt

thereof.



11. Use according to Cdaiml1l whichc ompr i s es

using as active ingredient 2-tert.
wohoi#43fschl or o-4-(2-(4-(2,3 - di hydro- benzo[ pETA{U2003/000096

di oxi ne-5-yl ) - pi perazi ne-1-yl)-ethyl am no) -

2H pyri dazi ne- 3-one or a pharmaceutically acceptable

salt thereof 12. Use according to Caim1l which

conprises using as active ingredient

4-(3-(2-(2,3-di hydro benzo [ 1, 4]

di oxi ne-5-yl oxy) - et hyl am no) - gﬁppylan1no) 2H

pyri dazi ne-3-one or a pharmaceutically acceptable salt

thereof. 13. Use according to O aiml which conprises

using agqacti a{c@@f %thalﬁzr[ﬁ%?-c% & udp 91Eeﬂs
y

benzodi oxi ne-5-yl) razine-1 et hyl -am no} - 2

pyridaz IuaﬁrlgSamV@ring eﬂfmlt paeavbutiBbichl@ockR-4bl(2,3s aI t
t her eof Use according to Claim1 which ¢c o mp

i s e s dingdméeagoHcd jdiexinergrgiHpiparazine-1-yl)- ethylammo)
5-{2-[4 chl or.o- 2, 3-di hydyo- benzo|
1, 4] di o@&ﬁ'@yls‘dﬁl)le ProfRs eizd H]éarln%ﬂe]m‘&lh’ch&ﬁp%}e sadty
pyri da2|tﬁe 3.0ne or a pharmaceutically acceptable salt
t her eof . £ Use according to Claim1 which conprises
usi ng as actlve i ngredient 5-{3-[4-(2, 3-di hydro-1, 4-
benzodi oxi ne-5-yl) - pi perazi ne-1-yl]-propyl am no} - 2H
pyri daziye- 319eacebrdn®fRCEaEUt ivellilchh acoappalilse sal t
t her eof WD 2004/ 043465 PCT/ HU2003/ 000096 40
using as active ingredient 4-(3-(2-(2,3-dihydro-
benzo[1,4]dioxine-5-yloxy)-ethylamino)-propylamino)-2H-

pyridazine-3-one or a pharmaceutically acceptable salt thereof.

13. UseaccordingtoClaim1 which comprises
using as active ingredient -{2-[4-(2,3-dihydro-1,4-
benzodioxine-5-yl)-piperazine- 1-yl]-ethyl-amino } -2 H-

pyridazine-3-one or a pharmaceutically acceptable salt thereof.

14. UseaccordingtoClaim1 which comprises
using as active ingredient 5-{2-[4-(7-chloro-2,3-dihydro-
benzo[1,4]dioxine-5-yl)-piperazine-1-yl]-ethylamino}-2H-

pyridazine-3-one or a pharmaceutically acceptable salt thereof.

15. UseaccordingtoClaim1l which comprises
using as active ingredient 5-{3-[4-(2,3-dihydro-1,4-
benzodioxine-5-yl)-piperazine-1-yl]-propylamino}-2H-

pyridazine-3-one or a pharmaceutically acceptable salt thereof.



16. Use according to Claiml1l whichc ompr i s es
using as active ingredient -(2-(2-(2,3-di hydro benzo |
wo,2dd4/0d848% 1 ne- 5- yl oxy) - et hyl ami no) - et hyl - am noP€2HU2003/000096
pyri dazi ne-3-one or a pharmaceutically acceptable salt
thereof. 17. Use according to Cdaiml1 whichc ompr
i S es using as active ingredi ent
5-{2-[4-(2, 3-di hydro-1, 4- benzodi oxi ne-5
-yl)-pi perazine-1-yl]-ethyl-amno } -2-nethyl-2H
pyri dazi ne-3-one or a pharmaceyjically acceptable salt
thereof. 18. Use according to Caim1 which conprises
using as active ingredient 5-({2-[4-(2,3-dihydro
benzo[ 1, 4] di oxi ne-5-yl)-piperazine-I-yl]-ethyl
}-met hyl -am no) - 2H pyridazi ne- 3-one hydrochl ori de or
monohydrig.e tihgr &ebrding do Obdiar iracettiicdal ¢ y napadpteadl e
salt thereof. 19. Use according to Claiml| which
conpr i sasingiad agivasngedians -(Z(i-643 shlpydro-
5-(2-(4-(2, 3-di hydro bhenzol . .
1, 4] di oxl?eﬁiléﬂ[Sl-a@(g%IBWa}éIPﬁl‘i'?cmﬂa)ml@f’hﬁhyil'ﬁ@’éﬂ?)’%lﬁlr no) -

acoopt ateideeliee S ORE R Bl QhisTL BRLRARY M Bictof

whi ch conprises using as active ingredient
5-({2-[4-(2, 3-di hydro WD 2004/ 043465 PCT/ HU2003/ 000096

41 benzoj7,1, APs¢aRsidifig o (At Pi pehdzinee olm pytlils e s
-ethyl} -nmethyl-aini no%-
using as active ingredient 5-{2-[4-(2,3-dihydro-1,4-
benzodioxine-5-yl)-piperazine-1-yl]-ethyl-amino }-2-methyl-2H-

pyridazine-3-one or a pharmaceutically acceptable salt thereof.

18. Useaccordingto Claim1 which comprises
using as active ingredient 5-({2-[4-(2,3-dihydro- |
benzo[1,4] dioxihe—S—yl)-piperazine—1-yl]-ethyl}-methyl-amino)—
2H-pyridazine-3-one hydrochloride or monohydrate thereof or a

pharmaceutically acceptable salt thereof.

19. UseaccordingtoClaim1 which comprises
using as active ingredient 5-(2-(4-(2,3-dihydro-
benzol[1,4]dioxine-5-yl)piperazine-1-yl)-ethyl-methylamino)-2-
methyl-2H-pyridazine-3-one or a pharmaceutically acceptable

salt thereof.

20. Useaccordingto Claim1 which comprises

using as active ingredient 5-({2-[4-(2,3-dihydro-



4-chl or o- 2- met hyl - 2H pyri dazi ne-3-one or a

phar maceutically acceptable salt thereof. 21. Use
weacemwds4sg to Claim 1l which conprises using aCaatli2ues/000096

i ngredi ent 5-(2-{benzyl-[2-(2,3-di hydro- benzo[

1, 4] di oxi ne-5-yl oxy)-ethyl]-amno } -ethylainino)-4-

chl or o- 2- net hyl - 2H pyri dazi ne- 3-one or a

pharmaceutically acceptable salt thereof. 22. Use

according to Claiml whichc ompr i s es using as

active ingredient 5-{2-[2-(2, 3;dihydro benzo[

1,4]dioxine-5-y|oxy)-ethy|an1ng]-ethyl-anino}-Z-

nmet hyl - 2H pyri dazi ne- 3-one or a pharmaceutically

accept a meﬁzoggﬁlﬁi&ﬂﬁég Ofl)-pipbraZii€: 13AFHHI NendiRyICiali®)L

whi ch conpri usi ng "‘as”active ingredi ent

5- { 2- [ 4-4-eielbpyR-rheihfy1-QBi-pymddpphe-3-one or a pharmaceutically
phenyl ) - pi perazi ne-| -yl % et hyl am no} - 2H pyri dazi ne- 3-0
ne or a acpepinbleselitthergpl.y acceptable salt thereof. 24.
Use according to Caiml which conprises wusing as
active ingredient

5-(2-[4-{2-fl,uar.o- ph ~pl.peyazj pe- :

1-yl]- et%(‘PyI a -Woz}cp%ﬁﬁgw ggézlﬁln!é é&gﬁghorc %mp rises

phar maceyt iveARERAIER 15628 Bbdnzy DEI-ED8 - diM¥ro-

2004/ 04%%%? AdkivcaBeaRIan st DEFERS-dilfro ng to

Cl ai m 1 pniz6]1 £JdiGnih&Ssyloxy)-ethyl]-amino }-ethylamino)-4-
chloro-2-methyl-2H-pyridazine-3-one or a pharmaceutically

acceptable salt thereof.

22. Useaccordingto Claim1 which comprises
using as active ingredient 5-{2-[2-(2,3-dihydro-
benzo[1,4]dioxine-5-yloxy)-ethylamino]-ethyl-amino}-2-
methyl-2H-pyridazine-3-one or a pharmaceutically acceptable

salt thereof.

23. Useaccordingto Claim 1 which comprises
using as active ingredient 5-{2-[4-(metoxi-trifluoromethyl-
phenyl)-piperazine-1-yl]-ethylamino}-2H-pyridazine-3-one or a

pharmaceutically acceptable salt thereof.

24. Useaccordingto Claim1 which comprises
using as active ingredient 5-(2-[4-(2-fluoro-phenyl)-piperazine-
1-yl]-ethylamino} -2 H-pyridazine-3-one or a pharmaceutically

acceptable salt thereof.



using as active ingredient
5- (2-[ 4- phenyl - pi perazi ne-1-yl]-
webtasieno} - 2H- pyri dazi ne- 3-one or a phar macerCirari2b98/000096
acceptable salt thereof. 26. Use according to Caim|l
whi ch conprises using as active ingredient
5-12-(4-piridin-2-yl-piperazine-1-yl)-
et hyl am no] - 2H pyri dazi ne-3-one or a pharmaceutically
acceptabl e salt thereof 27. Use according to Claiml
whi ch conprises using as actiyge ingredient
5-12-(4-pyriinidine-2-yl-piperazine-I-
yl ) - et hyl ai ni no] - 2H pyri dazi ne-3-one or a
pharmaceutically acceptable salt thereof. 28. Use
according to Claim1 which conprises using as active
i ngredi @ft. 5-Ys-dotofdng b lanphenyh)icdi peoazpnds es
yl]-ethyl am no}-2H pyri dazi ne-3-one or a |
phar macewingad agfivedngessiens Se(2sH-phetnydpipgrazing-1-yHe
according to C aj whi ch ¢ ri ses. using.as,active
i ngr edi &%@Ylgg?@irgy(mrﬂqﬁweﬁg%@rﬂ? |a)121’§‘ff‘i5‘é?‘§?f%@y
1-yl]-et j i dazi ne-3-one or a
pharnacég¥%@gbgﬁ%m§§%§%?able salt thereof. WO
2004/ 043465 PCT/ HU2003/ 000096 43 30. Pharnmaceuti ca

conposition suitable for the treatnent and/or
prophyl @¢.s disemcbudiagitoidaiaf 1 membriy landban padgre § i ve

using as active ingredient 5-[2-(4-piridin-2-yl-piperazine-1-yl)-
ethylamino]-2H-pyridazine-3-one or a pharmaceutically

acceptable salt thereof.

27. UseaccordingtoClaim1 which comprises
using as active ingredient 5-[2-(4-pyrimidine-2-yl-piperazine-1-
yl)-ethylamino]-2H-pyridazine-3-one or a pharmaceutically

acceptable salt thereof.

28. Useaccordingto Claim1 which comprises
using as active ingredient 5-{2-[4-(3-chloro-phenyl)-piperazine-
yl]-ethylamino }-2H-pyridazine-3-one or a pharmaceutically

acceptable salt thereof.

29. UseaccordingtoClaim1 which comprises
using as active ingredient 5-{2-[4-(4-fluoro-phenyl)-piperazine-
1-yl]-ethylamino }-2H-pyridazine-3-one or a pharmaceutically

acceptable salt thereof.



decline or prevention of decline of learning abilities
conprising as active ingredient a conpound of the
wgoenewoab4sFor mul a 1 (wherein the substituents aPeTaRI2003/000096
stated in Caim1l) or a pharmaceutically acceptable
acid addition salt thereof in adm xture with suitable
inert solid or liquid pharmaceutical carriers and/or
auxiliary agents. 31. Process for the treatnent or
prophyl axis of malfunctions of menmory and/or
cogni tive decline or preventiof of decline of
|l earning abilities whi chcoinpri ses
adm nistering to the patient in need of such
treatment a pharmaceutically efficient amount of the
conpound of the general Formula | or an acid addition
sal t th&0eof Pharmaceutical composition suitable for the treatment

and/or prophylaxis of malfunctions of memory and/or cognitive
decline or prevention of decline of learning abilities comprising
as active ingredient a compound of the general Formula I
(wherein the substituents are as stated in Claim 1) or a
pharmaceutically acceptable acid addition salt thereof in
admixture with suitable inert solid or liquid pharmaceutical

carriers and/or auxiliary agents.

31.  Process for the treatment or prophylaxis of malfunctions
of memory and/or cognitive decline or prevention of decline of
learning abilities which comprises administering to
the patient in need of such treatment a pharmaceutically
efficient amount of the compound of the general Formula I or

an acid addition salt thereof.



