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SUBSTITUTED ALKYL-PYRIDAZINONES FOR THE TREATMENT OF MEMORY AND LEARNING

(57) Abstract: The compounds of the general Formula
I, 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
1I, R? is hydrogen or lower alkyl; n is 1, 2 or 3; R3 is
hydrogen, lower alkyl or aryl-lower alkyl; Z is -0-; 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 R#, R5 and R® can be
the same or different and stand for hydrogen, halogen,
trifluoromethyl or lower alkoxy; or R* and R together
form an ethylenedioxy group) and pharmaceutically
acceptable salts thereof can be used for the treatment or
prophylaxis of malfunctions of memory and/or cognitive
decline or prevention of decline of learning abilities.



SUBSTI TUTED ALKYL- PYRI DAZI NONES FOR THE TREATMENT OF
MEMORY AND LEARNI NG MALFUNCTI ONS FI ELD OF THE
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é@ Q%oﬁ;gp ng@ qé gl?%CKGRCMNBQTd\E ML, MR, NE, SN, TD, TG).
GE'(RPE@[ZM‘ 3@ rK!RdaZ| none derivatives

keIl Medr, 1LsnL1t h@ IIQQMHMD WMkcaI’dbGJﬂed\lEP 372 305 possess
MaNtivhypeatz ensbver, eff ecbs, raned. are \apphe-eahl QadiBreport
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applicable as active anxiolytic ingredients. It has
been found that the al kyl -pyridazi none derivatives
di scl osed in the Hungarian Patent Application N
01/ 03912 are WD 2004/ 043465 PCT/ HU2003/ 000096 2
useful in further indications different from anxiety,
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, CY, CZ, DE, DK, EE,
,MC, NL, PT, RO, SE,



cardi ovascul ar and heart diseases. The literature
di scusses two basic type of nenory. In case of the
WO 204843465l short-term menmory, which is, one ofp¢hAEULWNG000096
types, the information | earned is saved from m nutes
to hours. In case of the other type, referred to as
| ong-term nenory, the engram can be saved from hours
to years [Baddl ey and Warrington J. Verb, Learn. Verb
Behav. 9, 176-179 (1970); Wight et al. Science 229,
287-289 (1985)]. The process of transferring the
ISTB ST ITHIr ED ALKY DAY S FIRAZT NONFSFORYEHD I SREADMENIN GF {MAMORY AND LEARNING
MBRDVNCTIGNT ef erred as nenory consolidation. The
process of manifestation or retrieval of the fixed
information fromthe short or long-termnenory is
referred as recall. The total ammesia is relatively
rare, PeMEYeF AMTenf ace nore and more with the
i ncreasing preval ence of di seases acconpani ed by
menory deficits. At present, 18 mllion people suffer
fromAl zhei ner di sease and if we consider only this
di seasé&he phésenhunvontiomidlates buthieatseiaf substitntedialR@-year s
[Fl etcher, .Ml. Med.. Today, 3/10 p. 429-434 (1997)].
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I NVE’\rrrln%]r\rllory and/or cognitive decline or prevention of decline 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



The subject of the invention is to devel op new
phar maceutical products for the effective use for the

wo s@abymreg of di seases or conditions acconpanpEdHwRE0B/000096
menory mal functions. The above subject is reached by
means of the present invention in a surprising way.
The invention is based on the recognition that the
conmpounds di sclosed in Hungarian Patent Application N
01/ 03912 possess stinulatingzeffects on cognitive
processes (nmenory, thinking, “#attention, etc.). The
present invention is directed to the use of conpounds

f th | .For I .0 Rl. X N.Y (wh Rn
ot ands UFGRL Ay BFBiGE G el Teient Fromeesiet. symbol s X
and Y ggﬂmsgﬁ&gggwﬁ&sggegal ogen and the ot her

represents a group ral Formula WO
2004/ 043465 PCT/ HU2003/ 000096 4 R3 R4

The literature discusses two basic type of memory. In case of
the so-called short-term memory, which is, one of the two
types, the information learned is saved from minutes to hours.
In case of the other type, referred to as long-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 prdcess 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
mformation from the short or long-term memory 1s 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)].



Q R t(CH2)a z WR6 Rz R2 is hydrogen or |ower

alkyl; nis 1, 2 or 3; R3 is hydrogen, |ower allcyl
woro0anydsed ower alkyl; Zis -0-; or R3 and Z tegpH2603/000096

with the internediate atons forma piperazino ring, Q

and Wi ndependently from each other stands for -CH= or

-N=; and R4, R5 and R6 can be the sane or different

and stand for hydrogen, hal ogen, trifluoronethyl or

| ower al koxy; or R4 and R5 together form an

et hyl enedi oxy group) and salts thereof for the

preparati on of pharmaceutical conpositions for the

treatnfpt or prophyl axis of nmalfunctions of nenory

and/ or é%@%??&%% JaTE WVENTIBNevent i on of decline of

| earning abilities. According to a preferred

enbodi nent of the present invention the conpounds of

the gemgeahibfeef SEHR ih ad hed! -
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products for the effective 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



acceptabl e salts thereof are used for the preparation
of pharmaceutical conpositions for the treatnent or
w@bmphyisexi s of Korsakoff syndrone, Al zhei nerpdi/aea®s/000096
Hunti ngton syndrone or Parkinson di sease and/ or
mental decline due to ageing 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 ternms used in the present patent
specification is to be interprgted as follows: The
term"lower al kyl" stands for straight or branched
chain alkyl group containing 1-6, preferably 1-4
carbon atons (e.g. nethyl, ethyl, n-propyl,
i sopropyl, n-butyl, secondary butyl, tertiary butyl
etc.). The term "hal ogen” panconpasses fRwori ne,

chlorine, bromne and io |ne atom St ands
preferably for chlorineo bromne ant i uIarnyor

chl ori ne. Th{t er "I over pal ko 2}\ r al kvl
group defined s (eH)tt hr n oxygen

atom (e.g. net oxy, ethoxy, n- propoxy e

2004/ 043465 PCH4HU2003/ 000096 6 The tern1"ary|-|omer
al kyl" stands for |ower alkyl groups defined as above
substituted by an aryl group (e.g. phenyl,

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



napht hyl etc.). The aryl-lower al kyl group can be e.g.
benzyl, (3-phenyl-ethyl or (3, (3-di phenyl-ethyl
wW@bm4p4348he term "pharmaceutical |y accept abl e BCi/HU2003/000096
addition salts" relates to salts fornmed with
I norganic or organic acids which are suitable for
nmedi cal use. For salt formation e.g. hydrochl oride,
hydrogen brom de, sulfuric acid, phosphoric acid,
formc acid, acetic acid, maleic acid, fumaric acid,
lactic acid, tartaric acid, spccinic acid, citric
aci d, nethanesul fonicacid, benzenesulfonic acid,
p-tol uenesul fonic acid etc. can be used. As already

I o bt gk el FaR UG R he Gelrming ofny
exhi bIt*a , _ |
above 1 B D P B Wp s of

f or eseeR ALy idi Gife] AzheRN dbadst CHBATi§Sbn 39Bdrome
cannot draw conclusion to a favourable effect exerted

on the obfaikinsce diseust iandor nidntslalealine dus eaageing
cat egori es bei ng conpl et el]é( different fromthe
phar macBIRGessgs of pupatrmsnt of e cogbitvw\nctiomsdud tot i cs

are known to have a ry destroying effect as an
undesir%ﬂ)cés%‘?g)etoé(f‘?aég&b?@/?eﬁhe ot her hand, we have
found in a surprising way that the conmpounds of the
general Fornula | do no exhibit only WO 2004/ 043465

PCT/ HUZWAQEEﬁQﬁBSCﬁI?ﬁ?ﬁF T RYENTIOK Put

additionally increase ear ni ng

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.).



procedure and the nenory as well. According to a
preferred enbodi nent of the present invention as

w@edoses4bngr edi ent conpounds of the general FoparH®2003/000096
and pharmaceutically acceptable salts thereof are
used in which R is hydrogen, methyl, ethyl or
tertiary butyl; one of synbols X and Y is hydrogen or
chlorine and the other represents a group of the
general Formula Il; R2 is hydrogen or nethyl; nis
or 2; R3 is hydrogen, nethyl or ben;yl; Zis -0-; or
R3 and Z together with the intgrnedlate atons form a
pi perazino ring; R4, R5 and R6 can be the sane or

[ I X R4
and Ro rasarne: “paiahEhalkat RERTeF by Biniotima
and W sidafitled @8 ab&¥EsubARRAEHDPn b1 Bl [ SULRLLY

preferred enbodi nent of the prese

active naphthgi ewt). The agfl-lbtver Akl SMIUPLAAPION OIS, P
t he genergllll gor’ rru)l a l %1{ a phamg?u ically gccegyébl e
aci d afdphanyiretnll or fifedadenysethgbetc )WO 2004/ 043465
PCT/ HU2003/ 000096 8
The term “pharmaceutically acceptable acid addition salts”
relates to salts formed with inorganic or organic acids which are
suitable for medical use. For salt formation e. g. hydrochloride,
hydrogen bromide, sulfuric acid, phosphoric acid, formic 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



4-(3-((2-(2,3-dihydro-?enzo[1,4]
di oxi ne-5-yl oxy) -et hyl) - . .
“Kﬂamhmkﬂanixo)-propyl-ainnio)-5-ch|oro-2k+pyr|ﬂ@znnemﬁmomm6
one; o
4- (3-{[2-(2, 3-di hydro-benzo[ 1, 4] di oxi ne-5-yl oxy) - et hyl

propyl - am no} - propyl - am no) - 5-chl oro- 21 | - pyri dazi ne- 3-
one; o
4- (3- (benzyl - (2-(2, 3-di hydro- bgnzo[ I, 4] di oxi ne-5-yl oxy

et hyl ) - ani no) - pr opyl - am no) - 5- chl or o- 2H pyri dazi ne- 3- 0

ne; anxiolytic activity but addjtjonally increase the learni .
e o e
g: (12yl()4-p(rngegdugl hydr o-nk}eﬁzg% 1, 4] di oxi ne-5-yl) - pi perazi n
Ll S s aes o e e s |

- C or Y y - N ! ~ - e " . . 13
pi per az %f?ém%d?l?é fo éﬂ’ﬁ?f&’g sehorlimentrafi the present tazition 3-
one; RS ]
4-chl or 82 %‘-’?V(ezl-“@h‘?d(‘%‘?tﬁo&m%}‘@ﬂé963}%%}%]&9@91%@y| )
- harmaceutically acceptab Its thereof ag i i
pi per a2|pr11e-11EE §I ) Zerhy Ic)Prre%eh% s ot 349 usof il yehigle. 3. o
2t Rb ishh}idr%geél h In(l)erﬂ(l)ylﬁet(hgl (()zte(rt ;_ar}/) bélit%/dr o- benzo[ 1, 4
2-tent.-bu - 5- ,
] di gxi nene gf %lb{ﬂjlbcpis Reaad Ynishydrogen or chlorine and the other

- - I ' -2H pyri dazi ne- 3- one;
4}/'( ga (etzh {f?er@%]ﬁ%h‘y%ﬁ%f%)éﬁwfé{lqgm}@aw@mmm| oxy) - et hyl a

' - ' -2H i dazi ne- 3- one; _ _
rSHPg) [ 41?? g@%ﬁ@ﬁ#&@@i@ﬂbenzodi 6xi ng- 5-yl)-piperazin
-1 -yl 1 N0 - 2H pyridazine-3 -one;
g- I{ 2}/[ ]4ni§ ?ngﬁdlngzrpo 2, % di hydr o- benzo[ 1, 4] di oxi ne-5-yl) -

pi p eraRT nehytirogen| et by bapy1o } - 2H pyri dazi ne- 3
5?{ 3- [ 4£( 2s30d;j ¢1r ydr o- 1, 4- benzodi oxi ne-5-yl ) - pi perazi n

e-1-yl ]R3 and Z 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:



propyl am no} - 2H pyri dazni e- 3-one; WO 2004/ 043465
PCT/ HU2003/ 000096 9
w®202/0436% 2, 3- di hydr o- benzo[ 1, 4] di oxi ne- 5- y| oxy)F/aEUBNEA00096

m no) - et hyl anmhi o) - 2H pyri dazi ne- 3 - one;

5-{2-[4-(2, 3-di hydro- 1, 4- benzodi oxi ne-5-yl ) - pi perazi ne
-yl ]- ethyl am no}- 2-net hyl - 2H pyri dazi ne- 3- one;

5-({2-[4-(2, 3-di hydro- benzo[ 1, 4] di oxi ne-5-yl) - pi perazh

ie-1-yl]- ethyl}-nethyl-anmhno)-2H pyri dazi ne-3-one and

nonohydrate thereof;

5-(2-(4-(2,3-dihydro-benzol[1,§]dioxine-5-y|)piperazin

-yl )- ethyl-nethyl am no) - 2- net hyl - 2H pyri dazi ne- 3

5o (2 [ 405G G didrgbenzgl ] 4)figxine-Syloayretyl)y .

ne- 1-yl ]metﬁ?pé(ﬂnn}o)-propyl-ammo -5- chloro-2H-pyr1dazme -3-one;
- met hyl - am no) - 4- ¢hl or'o- 2- net hyl - 2H pyridazi ne- 3 - one;

;3 (2- { belr@y (1@, 3-2ilBrdiobedrof10ddanfiie-81ydoxy)-ethyl- y| oxy

ethyl ] - mmd}al@impmlamlrm;linép)ﬁshqald@m@Hm@tri@azirm—Bme; da
3- 3

3: oxi ne- %{%{Wl{é {%2& %ﬁ#lsﬁis?'be %{a@b‘ﬂﬁ ’%%e%-yﬁxy)

- 2- et h%&hﬁﬁ@@d)ﬁ?@?ﬁmﬁl - -Cﬁﬂo 11dazme—3 -0ne;

5-{2-[4- uoro eny Sprperaziné-| -
Bé - et hydzﬁgﬂ -] é@ﬁ% Mfﬂe‘ﬁéé[lnffj'd?mﬁﬂé’d-yl)-plperazme 1-yl)-
}

{

I-](2-[4 ( phenyl ) - pi perazi ne- | ] -ethyl ant no

2H  pyutiddamine)d-ohiero-2H-pyridazine-3-one;
5-(2-(4-(2,3-dihydro-benzo[ 1,4]dioxine-5-yl)-piperazine-1-yl)-
ethylamino)-4-chloro-2H-pyridazine-3-one;
4-chloro-5-(2-(4-(2,3-dihydro-1,4-benzodioxine-5-yl)-
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; '



5- (2-[ 4- phenyl - pi per azi ne-1-yl ] - et hyl am no} - 2H pyri daz

i ne-3- one; 5 - . . 191 - et hyl ami PolmEbo
wo 20044433y3 | di ne- 2-yl - pi perazi ne-1-yl)-ethyl am /HBbEH03/000096

(E)yr i@dazi ne- 3-one; WD 2004/ 043465 PCT/ HU2003/ 000096 10

5- .

[ 2- (4- pyreni dhi e-2-yl -pi perazi ne-1-yl)-ethylam no]-2H

pyri dazi ne-3-one; 5- { 2-[4-(3 _

-chl or o- phenyl ) - pi perazine-yl] -ethylamno } -2H

pyri dazi ne- 3-one; and 5-{ 9 _

2-[4-(4-fluor-phenyl)-pi perazine-1-yl]-ethylam no }

-2H pyridazi ne-3-one. The preparation of the

compoungots Simaagse kPO S B

Hungari an patent application
conpouneihybiminbp2feperiddzifeBrotlea | can be prepared
e.g. by -g{) for the preparation of conpounds of t he
gener al SH@rifu(Z3+dibydierled-benzodiokindr oybpiperahmeobgH-

Feact i e GURACTn heyHeNaRaR M mul & O RL X.

N g"—’({ﬁ-‘fﬁ'—(&,@-dihydro-benzo[1,4]dioxine—S-yl)-piperazine-l—yl]-
ethyl}-methyl-amino)-2H-pyridazine-3-one and monohydrate
thereof:
5-(2—(4-(2,3-dihydro-benzol[1,4]dioxine-S-yl)piperazine—l-yl)-
ethyl-methylamino)-2-methyl-2H-pyridazine-3-one;
5-({2-[4-(2,3-dihydro-benzo[1,4]dioxine-5-yl)-piperazine-1 -yl]-
ethyl}-methyl-amino)-4-chloro-2-methyl-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;



Rz WO 2004/ 043465 PCT/ HU2003/ 000096 11 wth a

conpound of the general Formula R3 R4 Q- R5 IV HN~~
w@2004460r b) for the preparati on of conpoundscofiukde 000096

general Formula I wherein X stands for a group of the

general Formula Il and Y stands for hydrogen or

hal ogen, reacting a conpound of the general Fornula

Rz O\NN-/(CH2)n-"L V NY wth a conpound of the

general Formula IV; or c) for the preparation of

conmpounds of the general Formylha I wherein X stands

for hydrogen or hal ogen and Y 'stands

5-[2-(4-pyrimidine-2-yl-piperazine-1-yl)-ethylamino]-2 H-
pyridazine-3-one;
5-{2-[4-(3-chloro-phenyl)-piperazine-yl]-ethylamino }~2H-
pyridazine-3-one; and
5-{2-[4-(4-fluor-phenyl)-piperazine-1-yl]-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 | 1]



for a group of the general Formula Il, reacting a

conpound of the general Fornmula WO 2004/ 043465
wEhAiAe03/ 000096 12 0t R ~N1T X R3 VI  Ne¢rHUNG3/000096

(CH2) n Rz with a conmpound of the general Fornmula R4

QR5 VI WR6 or d) for the preparation of conpounds

of the general Fornmula | wherein X stands for a group

of the general Fornmula Il and Y stands for hydrogen

or hal ogen, reacting a conpound of the general

Formula Rz Rt\ (CHZ) NI NHl\fIII

with a compound of the general Formula

RS Rf
| 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



N'Y R3 with a conpound of the general Formula VII; WO

2004/ 043465 PCT/ HU2003/ 000096 13 or e) for the
w@r@pesass on of conmpounds of the general Fornmuber/lHU2003/000096

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

hal ogen and the other represents a group of the

general Formula |Il, reacting a dihal ogeno conpound of

the general Formula O RL X NIX NY (whereini X

and Y stands for halogen) with a conmpound of the

general Formula R3 RA QRS X 4N i (CH)n z WR6 R2

and if desired converting the conpound of the genera

Formula | thus obtained in which one of synmbols X and
Y stands for o)
R1\ X 3
N R Vi
g o
NS /\
T (CH?_)n
R2

with a compound of the general Formula

R4
’d
g
L S
\/\Z w RS

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;



hal ogen and the other represents a group of the
general Fornmula |1 by catal ytic dehal ogenation into
wo b@4osssespondi ng conpound WO 2004/ 043465 PCT/HU2003/000096
PCT/ HU2003/ 000096 14 of the general Formula | in
whi ch either X stands for hydrogen and Y represents a
group of the general Fornmula Il or X stands for a
group of the general Formula Il and Y represents
hydrogen; and if desired converting a conmpound of the
general Formula | into a pharﬁaceutically accept abl e
acid addition salt thereof. + e above processes a),
b), c), d) and e) can be carried out by nmethods
anal ogous to those disclosed in prior art, see e.qg.
March, J.: Advanced Organic Chem stry, Reactions,
mechani sm and structure, 4t' Edition, John Wley &
Sons, New York, 1992. According to process e) nostly
a m xture of conmpounds of the general Formula I is

f or med. Thug dgpendi ng.on the startin materj al s
used, aChi xfQirBe prepafdictopramRRINgS of Hee genrspldformula I

F la | ig, forned, i ' X ds,f f
he  goner sl PRGNS of Pyiaf Ao vodeRes R 1P et o
X ds f Y. h

gencral For PRt FoE bR fE T i Befieal

obt ai ned caRofguladbateadtiih 4 aihalogehe coAHRANERHIFhdY
known net hods of preparative organic Chemstry, e.g.

fracti oned genesaldfdrnmdai on.

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

the general Formula

R3 R4
| Q@Er "
T~ /N\/\Z/k\w Re X

HN (CH,),

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



In case of subjecting a conpound of the general
Formula I, wherein X or Y stands for hal ogen,

wer@iesabd y chlorine, to catal ytic hydrogenatpOnHU2003/000096
dehal ogenati on takes place and the WO 2004/ 043465
PCT/ HU2003/ 000096 15 correspondi ng conpound of the
general Formula | is fornmed in which X or Y stand for
hydrogen. Catal yti c hydrogenati on can be carried out
by nmet hods known fromprior art, e.g. March, J.:
Advanced Organic Chem stry, \%gacti ons, mechani sm and
structure, 40" Edition, John Wley & Sons, New York,
1992. As hydrogen source e.g. hydrogen gas,

hydr azi razi i j [

ammoni u?niat eg/ ‘4 em) glr a?Lﬂfﬁh%%lﬁgrhmgfg@%gﬁd Mrh?gd e'Inh
cat al yshndln%’reﬁb?eseﬁfsec{ eicablof thekbeghluParnplia i ot saidde
or Raney-nickel. The reaction can be carried out, in
the pr eﬁ@m;gromp aflthe general Famulad! andYnpregeatge nt. For

this purpose an inorganic base (e.g. sodium
hydr oxi hﬁtﬂm@ﬁnan organi ¢ base (e.g. hydrazine,

JEEDer e e b SR
protic grgcf)% éﬂ%‘ifnﬁc&ﬁ c\éﬁgtalggépt@ﬂe @c{ﬂtéﬂ' &bl §£1?ﬂ{erecﬁs

protic or a mxture
t hereof can be used whil e as aprotic sol vent
preferably dioxane or dichloro nethane can be
appl i ed Thehthovegabiesses hpipecptdrandi &) canlee ahiried out by
bet ween 0-150C, preferabl
methods analogous to %/hose 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



20-100C. The conpound of the general Formula | can be
converted into the acid addition salt and the base of
wo bsfomusall a | can be set free froman aci d apch/Hugm3/000096
salt in a manner known per se. WD 2004/ 043465
PCT/ HU2003/ 000096 16 The al kyl am no- pyri dazi none
derivatives of the general Fornmula IIl and V can be
prepared as described in PCT/HU98/ 00054. The am nes
of the general Fornula IV used as starting materi al
are partly known conpounds. The new conpounds of the
general Fornmula IV can be prepared in an anal ogous
manner [Pollard et al, J. Am Chem Soc., 56, 2199

(1934)] oo hhe, AifP8bK¥LAT BEmRWehEAT FOARGIICHK AhbY BB
ra rnu

t R
of the gene ae VI and VIIl are also partly

known f RPN &F Yasttdnd fopdydfsgenconmpounds can be
prepared by an anal ogous nethod described in prior

art [Haerer et al, Arzneim Forsch., 39(6), 714-716
(1989)]. The starting materials of .the gene For mul a

VI af & Calaiptip b diagoaRiauSEn b carhled 056 B GLFRSd o AP R
B Rea Teatb aftor aftoge. SR ke ok fiedzhitcTnemisky, =1
di hal o9gno- RYAd, SR&ARMAM AT SnRkhrecs™ laihdie 8RRV ALy &

For mul a
Sons, New York, 1992. As hydrogen source e.g. hydrogen gas,

hydrazine, hydrazine hydrate, formic acid, trialkyl ammonium
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.



| X are partly known. The new conpounds can be prepared
by known nethods [Honer et al, J. Chem Soc., 1948,
W@ 1443480 2004/ 043465 PCT/ HU2003/ 000096 17 THEI/HU2003/000096
conpounds of the general Formula X can be prepared
from the conmpounds of the general Formula IV by
nmet hods 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 al, Bioorg. Med. Chem Letfg, 7(18), 2399-2402
(1997)]. According to a further aspect of the present
invention there is provided a process for the
preparati on of pharmaceutical conpositions containing
as active ingredient a conpound of the genera
For nul aThe atkydamha-pRidirinarl defivadeepd Bibkercaetal
addition salt thereof which conprises adni xing the

acti ve Forguledilleand WYreapdequepared nsdasardreddd wi t h

convent | W ceutical carriers and/or

exci pi eh &m@m ng the mxture in
pharmaceuti cal conpositions suitable for the
treatment or prophylaxis of nalfunctions of menory

and/ or Tﬁ@%ﬁ}iﬁé@’&f #ePehB1 gbnﬁﬁﬁ"l‘?ﬁﬁée‘arhfs%ftarﬁgg'ﬂlﬁériﬁ

: e
| earning abilities.” “According to a preferre

enbodi nmerd paafly khewdr @sgiundsVERE hen coptpauds efttiecal
conpositions are prepared suitable for the treatnent
or prophgtesi BomiulkdVseakdfef prepardd amen aphlogeismanner

[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].



di sease, Huntington di sease or Parkinson disease
and/ or nental decline due to ageing processes or

wo ppaos3rent of the cognitive functions due toPENAOIMGH00096
to toxical substances. WO 2004/ 043465
PCT/ HU2003/ 000096 18 According to a favourabl e aspect
of the present invention there are provided
pharmaceuti cal conpositions for the treatnment or
prophyl axi s of mal functions of menory and/or cognitive
decline or prevention of dechhne of |earning
abilities conprising as active ingredient a conpound
of the general Fornmula | or a pharnmaceutically

accept afphg c@ﬁip%uﬁai@bfﬂl@rgeaefaq P*ohﬁﬁ%@‘c c'aﬁ be ngﬂe%a&%& Fom

with suitable inert, solid or liquid tica

carrier mwmlmmmls >0|f Itlneaggna@i%rmuld\ﬂf@ydna@oﬁ@ kaown
preferred enbodi nent of the present invention

phar mackeit feckihigensgas’ 1t ehsArohd harmp 32941 )s G 1ol 996) or

the tr trrent or s of 1S

Al zhei ssefissEa tefﬁ ﬁl&%‘}l ﬁ(glﬂ%ﬂ &ﬁﬁébﬁégﬂﬂw §r(;i§§§)én

di sease r clyimn t g S

or 1 mpalPreie Sip AL Biod e NPE Hinc b L B E B 590

exposur?ggq OXI cal substances. The pharnmaceuti cal

conposi tions ‘according to the present invention

contain generally 0.1-95 % by wei ght, preferably 1-50

% by weight, particularly preferably 5-30 % by wei ght

of t he Awopdingdo effurther aspect aff thepresehtinvention there is

h t I

phar ”HCSPoJﬁead a i;rocess 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.



acceptable acid addition salt thereof The
phar maceuti cal conposition can be adm nistered orally,
weasoenirs=al |y, rectally or transdeunally or carchaUR®SH00096
| ocally. The pharmaceutical conpositions can be solid
or liquid. WO 2004/ 043465 PCT/ HU2003/ 000096 19 The
oral solid pharmaceutical conpositions may be powders,
capsul es, tablets, filmcoated tablets, m crocapsules
etc. and can contain as carrier e.g. binders (such as
gel atine, sorbitol, polyvinyl 8pyrrolldone etc.),
fillers (e.g. |actose, glucosé starch, cal cium
phosphate etc.), tabletting auxiliary agents (e.g.

magnesi ?iﬁ:céﬁtdg xé got & faJo%ﬁe?Jle \%@%%@Bf‘ﬂl glﬂ%segiqﬁ%nfuon there

siliciu um

lauryl sl 6,3 01% R/ﬁ?ed%rmg&ﬁni@ﬁﬁémhpéﬁﬂl&ldﬁmﬁlﬁ@ﬁfe&&m&ﬁbr

conpositions may ‘be in the form of solutions,

suspens paophydinds efmialunctsomnel memoromidbncamitivadedlire
e. g. suspending agents ( @f? gel ati ne, carboxynet hyl
cel | ul osepmvcnylpn efrdedirfe lgal(nengga ilEeH FOBATIFHERS| eat e

oo enit geort ot i of b s RdP bty Tor-e
p- hydr oxéfui%; gﬂ?ehlgpé ha%ie G RYbRREDth&kbf in ThE

par ent eP ar naceuti cal COfT'pOSI tions

are ﬁ&frfi‘ktluﬁe ﬁfitﬁrshﬁtﬁbl%%éitt' QR @fliuli@ phsrinhatRutical
i ngredi ent e above dosage forns are nentloned only

in an exgrfdrs hiyd/ogautitiary agents.ng character and are

| ui own per se [see e.g. the
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.



Manual Rem ngton's Pharmaceutical Sciences, 18th
edition, Mack Publishing Co., Easton, USA (1990)]. WO
W@ MABISH65 PCT/ HU2003/ 000096 20 The phar naceeit/ine2do3/000096
conpositions of the present invention can be prepared
by known net hods of pharmaceutical industry. Thus one

may proceed by adm xing the active ingredient with

one or nore carriers and finishing the m xture thus
obtained in a formsuitable for nmedical use in a
manner known per se. The abovg nethods are known from
prior art, e.g. the above nanngl Rem ngton's

Phar naceuti cal Sciences. According to a further aspect
of the present invention there is provided the use of
a conmpound of the general Fornula | or a

phar maceylel 8 dofidgeeRheditfapebfpasitohd Ry R gowdeseof

for the treatment” or prophylaxis of malfunctions of

nenory aaphaes, talen) filineodedl thbletsomipmoerpsvlésoetcodnd can
decline of learning abilities, According to a
pr ef er algoatadmbdiment.gobindees ook es gelstine.ssorbiiel,

Bﬁﬁﬁzg%ﬁ%@f‘@# Eoegeiton et (¢ adarore pupepsstarch,

thereof are used f.or t} P . [ f

Kor Zakofcefcgw el iDL Al By BRBRPCRS 1 ©

syndro hGe t dlici '

e 1o D R O e e
funct i onge jlugettifg @xp@s e ¢. seditioxaasl ssifhis) eteces.

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)].



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

wo t@absmed or prophylaxis of malfunctions of PEMEUY003/000096
and/ or cognitive decline or prevention WO 2004/ 043465
PCT/ HU2003/ 000096 21 of decline of learning abilities
whi ch conprises admnistering to the patient in need
of such treatnment a pharmaceutically efficient anount
of a conpound of the general Formula | or a
pharmaceutically acceptabl e acjd addition salt
thereof. According to a preférred enbodi nent of the
above aspect there is provided a process for the

treat mefye aﬂﬁgégﬂihgf(éocmng{)siﬁ&% 5‘%58 fres%é?ﬂléfglrlﬁon can

Al zhei ner disease, Huntington syndro ( I'NSon
di seasebapiépiiedBPkabwiaatthbds 6PphdrfaR66lH A indidsesses
or inpairnment of the cognitive functions due to
exposur dhus onexayairosetsshnadmixing ihehactivepngedsent with
adm nistering to the patient in need of such )

t r eat neRBe 81 PIPAE falEas pedfinishing theanigiire dhwupbtaigieddn a
compound of t. neral. Fornmula | or

phar nac g‘ﬂﬁ“} ﬁ‘é‘Fq%)]/g g‘?fc‘@ﬁ 1ggl|o BeARiddnaRRer ?‘inSWns%ﬁ” pse. The
ther eof g, \!ibemgﬂfmg lép(?ﬁn%latffb% gﬁ%? LA e.E.o b%v% Dlafiii
we have already nentioned, possess tofsi derable

anxi ol y RietiR§OR R4 EARIta] SSRASI ve side effects in
its anxiolyti-c dose range. The recognition according

to the present invention is unforeseen and

non- obvi ous because the effect on the cognitive

f unct i oAcrarding 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



not a result of the anxiolytic effect. From
t herapeutical point of view, the anxiolytic effect
wanmsolmeef f ect on the cognitive function, arecT/HU2003/000096
conpletely different disease categories, Mreover
anxi ol ytics, such as 1,4 benzodi azepi nes, are
characterized by nenory inpairing effects as unwant ed
side effects. In contrast, WD 2004/ 043465
PCT/ HU2003/ 000096 22 we have surprisingly found that
the conpounds of general Formyla (1) besides their
anxiolytic efficacy inprove either the |earning
processes or the nmenory. The inproving effects on the

| ear ni ngf aselimeoDieNrnih® abigisies wifich &&ﬁ{)ﬁ%ﬁp&}fﬁﬁ%t&ﬁng to
general Formula (1) were verified by the follow ng

exper i nie gatienk ithneed dbduehWentmentraplsarmeicgtiicydly
200- 220g _were used. The aninals were obtai ned from
Char | esCHiGert amountipda asroupdmf the generabRernmla or a

"ol vBRe o G e T seid e dbeohas.

performed in a five-channel "step through"-type
passi ve avoi dance | earni ng apparatus. The equi prment

consi st adceidin® el pasreRtd BhdodidbAST tRO%b&e &gyeepﬁﬂ:@e
cm One of themwasS nmade of regul ar transpar erit

Pl exi - gisgevidedd: privecst foe theoimeatmeat opp@phllagiack,

non-transparent Pl exi- _ _ _
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 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,



gl ass. The boxes were connected with a 7.5x8 cm
passageway, equipped with a conputer-controlled
wa@iokbusne- door. The passage of the rats threcghiutds/o009e
door was detected by infrared photocells arranged in
two parallel lines in the opening of the passageway.
The door was autonatically closed when the WO
2004/ 043465 PCT/ HU2003/ 000096 23 ani mal s passed
t hrough. The dark conpartnment was equi pped wth
stainless steel grid floor threugh which electric foot
shocks coul d have been delivered to the animals. A 10
Wlight bulb was installed above the passage way in
the I'i gt HaQeRAM K PilSRilly fok ﬁﬁth%ﬂﬁrdoﬂgw unf8f ﬁ&%[ ned
on two consecutiv ays, In two sessions, |ch wer
24 h apBotmile ¢ esides chéie anx161ytiaae)fﬁ&ac(3ﬁﬁlmﬁo$é eithey the h e
ani mal s acquired information about the situation
(grid flesmying hendessas arlibe gwantoryonpar t ment ), on Day 2
(Retention) they recal | ed the acquired information to
avoid punishnent ("if | go into the dark I will be

Cacaui of e Bflplorfld gﬁa%t%ﬁ@?e e BB nis e of
pl aced {,Bt@nt ﬁﬁ)@lnhk g enéirgf‘Pé’ﬂﬁﬂE&a b Wrel g gfe‘il apﬂtﬂﬁe

After 30 st gut I [ ot ne door S opene

rats cofdlkdmhﬁgexpdsmﬁbmspassed to the dark (considered
as safe) conpartnent. Step through |atency was

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



automatical ly determ ned. (Step-trough latency is the
time period spanning from door opening to the tine
wow@moidaes ani mal  passed into the dark conpar tPenHU003/000096
The door was closed then, and the timer was
automatically stopped. An electric foot shock of 1.2
mMA lasting 2.5 s was applied to the ani mal trough the
grid WO 2004/ 043465 PCT/ HU2003/ 000096 24 floor 3 s
after the door has been cl osed, except for rats in the
absol ute control group (no sh %r + vehicle treated).
Test animals were renoved fromthe dark conpart nent
i mredi ately after foot shock has been delivered. The
functio
t hat sh%}:lgfgég gﬁsfergﬂgjomﬁﬁﬁl‘r[‘é;%%e a?ﬁﬁ? %Was ip&se nt

f oot shwitk stsiniesy %bb@l@ﬂobﬂﬂﬁﬁﬁgfﬁdfhhéﬂ &B6i¥ic fobl BN
conpared to absolute control. That is the essence o

acqui si ¢qudd havapeen delitezed toothle apfthels. Ad1hV hg?’abuhlbal s
were pl aced n the light conpartnment of the

t est ahﬁé?gﬁﬁaﬁﬁﬁﬂx%? dhe passagrymay s drechgieompastsented
as described at Acquisition day, except that no foot
shock was applied to the animals in any group on the

second TikaYx eﬁxﬁaﬁim&fmﬁ% oh M({'@Otis%&%yea{i(a}y\aisn two

avai l able for the to pass I n
conpar tseesibns, MieicARera g wgsagt froRrencadthéom the 1 ght

conpartnent if they did not pass to the
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



dark conpartnment within the 180 s test period.
Treatnents When effect on the acquisition was

wae basdiogxdss t he 5-[2-[4-(2, 3- _ PCT/HU2003/000096
di hydr o-benzo[ 1, 4] di oxi ne-5-yl ) - pi perazi ne-1-yl ] - et hyl
am ne] - 2H pyri dazi ne-3-one (further conpound A) in a
dose of 1 WD 2004/043465 PCT/ HU2003/ 000096 25 ng/ kg
ip. or vehicle (0,4 % nethylcellul ose) was _
adm nistered in a volune of Im/kg at Day 1, 30 mn
before placing the aninmals igho t he apparatus. Wen
the effects on recall was studied (long term nenory),
the treatnments in a dose of 1 ng/kg ip, in a vol une

of | m / HGor 38 ufier RS GRS bBLn ERYed it oP VST, R O €

placing the animals 1nto the appara al

anal ysi absohste ponfrol gplio BHbEK PhehRI¥sikd). Afest ANOVA,
foll owed by post hoc Duncan-test for signif’icant

di f f er ediBlvwereremayed fjom ti darkssingpartilée imén%ﬁately
experimenters surprisingly found that conpoun
S| Sni fi tf;’Qt M@&e%fl@bmrﬁdo%fumﬂ@n@f theralosolute
dark c ht of .t he passiye avoi dance arat us
bot h af erwwg%‘? W?laigﬁ?qﬁe&qnémpgnwﬂf Peppfgnber
conpoung thE iuﬂpljelas adttfoblssga%gﬁ ) réalddbytinthdked b
absol ute conttol group (no shock,

time when compared to absolute control. That is the essence of

acquisition.
Day 2 (Retention)

After 24 h the animals were placed again in the light
compartment of the test apparatus and step-through latency was
measured as described at Acquisition day, except that no foot
shock was applied to the animals in any group on the second
day. A maximum of 180 s time interval was available for the
rats to pass into the dark compartment. The animals were
removed from the light compartment if they did 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



untreated), the step-trough | atency was approxi mately
the sane on both experinental days (neaning that

wo beuesases nothing to recall and avoi d on t hepcERODEHI/000096
day for this treatnent group). In the shocked, vehicle
treated control group the unavoi dable foot shock
resulted in significantly increased step-through
| atency in Day 2 when conpared to absolute control.
The WD 2004/ 043465 PCT/ HU2003/ 000096 26 experinenta
ani mal s recal | ed the annoyi ng,experience (foot shock)
in the dark, therefore, they %gss into the dark
conpartnent after significantly longer time (increased

| atency). . ln th ' :

ani nal szrb%lf% 1} roégltegﬁﬁdt'%eﬁég&n%ggﬁgﬁis? %}r @éﬁ ‘.BgSt gr’e d
this augng R}gﬁﬂné 8t eRYKghaDBEn0 thiv BeéTere placingaked by
both type of treatnent (Day’| or Day 2).  This neans

t(h?: an?ﬂ%?s ditottheagpagatosps ei ther |earned faster

after treatnment in Day 1 th nb

(aftor Whenimeifedmopiapalimasstedied Hosiaime AIcmgbne
lied i A

P e B e o6 ST S IR Wer

surprising eff e . [ e ' J 3

compoundgrgrprEt Raf 2 A Hinbies SERre G AU Fro

del eteriﬂ%J%p}{airaﬁS. di azepan) effect on nmenory. From
t herapeuti c "por nt of view the advantageous effect of

conpoungi&iidiidal diralPsiSwds pydonnbdby ajultigledinakyisiseos- y| ) -
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



pi perazi ne-1-yl]-ethyl am ne] - 2H pyri dazi ne- 3- one
falling under the general Fornmula (lI) on |earning and
wWOorRiaNy3463 gni fies that the conpounds coul d bepcT/HU2003/000096

- appropriate for treating and/or preventing di seases

or conditions acconpanyi ng di seases wherein |earning

or menory functions are suffering a loss or there is

a possibility to suffering a | oss. Such di seases are,

but not limted to - as nentioned earlier -

Al zhei mer' s di sease, WO 2004/ 943465 PCT/ HU2003/ 000096

27 Korsal cof f syndrone, Huntington's disease,

Par ki nson di sease and nental decline due to ageing

pr ocessgg, YimbARAKIIRIN reehlléd the RGP iefiBned ﬁ@aﬁ

due to ex%osure to toxic substances as well. The
dai |y deseck)fin thredaknherstdrethdyheasgdmtertht diade nul a |
depends on the node of adm nistration, the body
vei ght , cagwartmeat efiensignidicantly {ongeptimed(increasegdatency).
treated, the severeness of the disease to be treated
etc. The daily dose of the conpounds of the genera
For mul a

T s R e et

1,0 B8 | S Wl e eyt
i nvent i girtidraintiRafer] hoboilh type bhgeathmink (Dan§ doidaples

without limting the scope of protection to said
Exanpl e his means that 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,



WO 2004/ 043465 PCT/ HU2003/ 000096 28 Exanple 1
Preparati on of

wd 2003043485 ( 2, 3- di hydr o-benzo[ 1, 4] di oxi ne-5-  PCT/HU2003/000096
yl oxy) - et hyl ) - met hyl - ami no) - pr opyl - am no) - 5- chl or o- 2H
pyri dazi ne- 3-one oxal ate A m xture of 2.66 g (0,01
nol e) of 4-(3-brono-propyl am no) - 5-
chl oro- 2H pyri dazi ne-3-one, 2.51 g (0,012 nole) of
(2-(2, 3-
di hydro- benzo[ 1, 4] di oxi ne- 5-yhexy) - et hyl - net hyl - ami ne,
2.8 M (0.02 nole) of trlethyl am ne and 40 m of
acetone is refluxed for 120 hours under stirring. The
react i o oidakblf §nidfora@diTestind186%. dideaké, qfﬁlém@&ﬁ* disease
evaporated in vacuu. The residue is subjected to
chr onat aigt apehial declnsdié treagedhgiprocasses ek impairmiehhofithe
1:1: 2 mxture of acetone/ethylacetate/chloroforn1 The
fracti ofREnIE¥A{EIGkioRy dapéo evpisuesitoctomisoutbataaces as well.
col l ected, evaporated and re-dissolved in a 15:1
m xt ure of di et hyl ether and ethyl acetate. To the

sol uti o'ghgggf\}fggg’é ?Hﬂ%rco o%ﬁi%ri*tﬁé %1 ﬁﬂlglll ng.

added eratur

The pr egégenidabadhe alodetar aﬂnﬁﬁmraubﬁ &he %oay et s
with diethylether. Thus 2.76 g of the desired conpound

ar e obt@ichechditYorebfthe lﬁh,eﬁt 26 bavirpated,1thd séstet€ness of the
El enentary analysis for the Fornula C20H25CLN408

( 484. 90Yiseasgdn be tregtedoets 4The dailpdose oftherampoungnot
11.55 %

&16 general Formula 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.



found: C49. 04% H5.11% C17.18% N11.42% IR (KBr):
3300, 1720, 1640, 1610, 1114. WD 2004/ 043465
w@Peb4bhzaeN3/ 000096 29 ' H- NVR (DVSO-d6, i 400) : pARHS2d0B/000096
1H), 7.60 (s, 1H), 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), 3.69 (-q, J=6.7 Ilz, 211), 3.38
(t, J=5.0 Hz, 2H), 3.10 (-t, J=7.7 Hz, 2H), 2.78 (s,
3I1), 1.95 (m 211). Exanple Preparation of
4-(4-(4-(2,3-dihydro-benzo[l,%?dioxine-5-y|)-
pi perazi n-1-yl) - but hyl am no) - 5- chl or o- 2H pyri dazi ne- 3-
one A ';/ntngﬂglof 1.65 g (0.01 nole) of
4, 5-di chl oro- 2H pyri dazi ne- 3-one, 7.28 g (0.025 nol e)
of 4- (4Ptépatatiohydr4(3-((2-(2,3-dihydro-benzo[1,4]dioxine-5-
benzo[ 1, 4] di oxi ne- 5-yI i pi perazi ne- 1-yl ) - but hyl am ne
and 40 yleiypethyilbnethyl-amine)-prepyliaminm-Fheblogodider
stirring. The, reaction mxture is evaporated in
vacuu. BRddagiedirane 9xalgtesol ved in tol uene and
extracted with a 10 % sodi um carbonate sol ution and
wat er several tinmes. The organic phase is dried over

magnesi Wihsiileddfe.66 ig%(ﬁ)ﬁfl%ﬁoiféz %fhr(@-miﬂtﬁbrd%igﬁlo)-s-

evaporated 1 n vacuu. e residue is subjecte
chr omat eigoapdy-pyridazsnd-BamescdI50 (00 slold)ad (2+@LB-a

320 5dihydro-bemzo[1,4]dioxime—S—yloxy)-ethyl-methyl—arnine, 2.8ml
(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.



m xture of hexane/ acetone/ met hanol. The fractions
containing the desired conpound are coll ected and
weyaposated. The residue is treated with di ethyt/aub®s0o009s
and the crystals are filtered. WO 2004/ 043465
PCT/ HU2003/ 000096 30 Thus 1.91 g of the desired
conpound are obtained. Yield: 45.6 % Mp.: 160-162C
El ementary anal ysis for the Formul a C4A0H25CLN503
(419.92): talc.: C57.21 % H6.24 % Cl18.44 % N
16.68 % found: C 57.26 % 32% C18. 33% N16. 49%
IR (KBr): 3345, 1648, 1613. 1A NMR (CDC13, i400):
11.02 (bs, 1H), 7.52 (s, 1H), 6.77 (t, 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, J2=8.0 Hz), 5.89 (m 1H), 4.28 (m 4H),
3.77 (NN (DMBO-dHzn008.1218 (H(meﬁo?(E,SFm rmwéﬁ*&

2.46 (t, 211, J7OFI)168
Pr epar bt Hy;, 1H), 6.74 (~t J=8.2 Hz, 1H), 6.60 (dd, J1= 15Hz
5-{2-[4-(2, 3- 4- benzodi oxi ne-

pi per azl%id. %H??b ]ﬁl{geé Ay 1(dek Haoyl- @Hzp%&iégﬂlaﬁi@, #ad (E:nt o
a P SSSH RE2 9 9599503, 37 BRPILE M, i), S 4910t

nol e)

5-{2- d L A-1h ' I r ne
i y[l] Té%z%ﬁ o3I heT e 5 ) PSP LR R
mM of a2l m xt ure of nmethanol and distilled wat er

0.45 ¢ (0.0112 nol e) of
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.



sodi um hydroxi de and 4 g of a pall adi um charcoa
catal yst (palladiumcontent 8 % are weighed in. The
WO 2Rghiaass m xture is WO 2004/ 043465 PCT/ HU2003pO020963/000096
31 stirred at roomtenperature under a hydrogen
pressure of 10 atm for 3 hours. The hydrogen is
renmoved and the reaction mxture is refluxed for 5
m nutes. The mixture is filtered until hot and the
pal | adi um charcoal catalyst is washed three tines wth
33 m of a 1:1 nethanol/dichl gronet hane m xture each.
The united nother-lye is evag rated to 30 m. The
residue is stirred under cooling with ice-cold water

1t or edhind S inbabs pefteic i S g SPIRE: hanor
The pr o%{g& 11§6d%' ?ﬁ'ygvg@ g@@qphor ous pentoxi de at

140C for hour's of the desi red conpound
are obt ai ned. Yi eld: 81.7 % Mp.: 244-246 T.
El ementary anal ysis for the Fornul ad $H23N508

(357. 4A2Flemethry anatysa@foqgh%ofmﬁla@m%smm% £4192):
found: C60.33% H6. 440/ N19 46% éKBr) 3325, 3277,
1612. BRINNRC(ﬂDZ:IL%, i %,1. EQFJ $8 %11 166344; (d,

1y 6. foniC 586 % f’f@#%, 6013 S S ACECLC

535(8 1H, 4.16 (m 2H), 3.08 (-q,

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



J=5.4 Hz, 211), 2.92 (in, 4H), 2.51 (m 6H). WO
2004/ 043465 PCT/ HU2003/ 000096 32 13C- NMR (CDCL3,

wd 40@pa34862. 31, 149.38, 143.99, 141.75, 136. 3AGT/HU2003/000096
131.65, 120.48, 111.19, 110.33, 94.32, 63.98, 63.88,
55.91, 53.13, 50.16, 39.15. Hydrochloride salt: IR
(KBr): 32505, 2591, 1085. 1H NWMR (DMSO d6, i400):
12.04 (bs, 1H), 11.33 (bs, 1H), 7.49 (in, H), 6.76
(t, J=8.1 Hz, 1H), 6.58 (dd, J1=1.2 Hz, J2=8.2 Hz,
11-1), 6.52 (dd, J1=1.1 Hz, Jg§7.9 Hz, 11-1), 5.62 (d,
J=2.3 Hz, 1H), 4.25 (In, 2H). 4.23 (in, 2H). 3.7-3.0
(in, 121-1) 13C NMR (DWVSO d6, 1400): 162. 31, 148. 86,

144. 15,
148 135488 Qo it ndg IO et g 0

36. 19. for 3nipduars AT Rydrogen irenfoved and the reaction mixture

5-{2-[4- (nmethoxy-trifluoromethyl - phe%I)- .
pi per azliSrf@ﬂnXS}(l oret mymues. ldle-mivtwigris didteretbudildrng and

Ly e e, L0 % B85S S L Pl Y A 0dSHAL o
s 2 L IR WL AT sl ngl BRiethge
of VO 200 Phdffee-1PCN %W@Wﬁﬂ. The residue is stirred
under cooling with ice-cold water for half an hour. The
precipitated crystals are filtered and washed with 10 ml of
cooled methanol. The product is dried 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, 6H).



33 nmethanol, 3.2 m (0.018 nole) of
di i sopropyl -ethyl-amne and 3.7 g of a 8%
w@adokasises char coal catal yst are wei ghed in. TRer/HU2003/000096
reaction mxture is stirred at roomtenperature under
a hydrogen pressure of 10 atmfor 4 hours. The
hydrogen is renoved. The reaction mxture is refluxed
for 5 mnutes, filtered until hot and the catalyst is
washed three tines with 30 m of a 1:1
met hanol / di chl or omet hane m xt Ege each. The united
not her-lies are evaporated. The residue is subjected
to chronmat ography on a silica colum and eluted with
a 19:1 13m-ch®c1ghuoopf1@m1and9rsﬂst hanob, 14hes,
fracti ons which contain the product are evaporat ed.
The resiud4] B31doS s lilh. 19, 16038194€30f 62OBy6R 88} at e
and diethylether and to the soI ution ether containing
hydr oge?® éﬂu 2+1134e50-86.HHEY dr op-wi de. The
precipitated crystals are stirred under cooling with
ice-cold water for half an hour, filtered and washed
in diet ol product is dried over
phosphoirr%glg)tcgen c})xslrél € at 80C for 3 hours. Thus 1.84 ¢
of the desired conpound are obtained. Yield: 54 %
Mp.: 238-240 T. Elenentary analysis for the Fornula
Cl8H250R3HSRBN326608250d) 108%alc.: C 42.66 % H 4.97 %
N 13.82 9% C120.99 % found: C 42.53 % H5.01%
N13. 63% C120.69%

'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



IR (KBr): 3294, 2340, 1630, 1330, 1115. WD 2004/ 043465
PCT/ HU2003/ 000096 34 1H NWR (DMVMBO-d6, i400): 13.23
wd@ booskdes 11.49 (b, 1H), 8.43 (b, 1H), 7.90 (EsiHUEN03/000096

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, 313), 3.13-3.75 (m

12H). 13C-NWR (DMVBO-d6, i400): 162.14, 154.81, 150. 30,
139.98, 134.04, 124.68 (q, J=271.6 Hz), 121.51 (q,

J=31.7 Hz), 120.92 (q), 114.81 (q), 112.22, 93.60,

56. 13, 53.09, 51.30, 46.69, § .49. WD 2004/ 043465

PCT/ HU2003/ 000096 35 What we claimis, 1. Use of the

conmpounds of the general Formula O Rl X | I NN. Y
(wher ei fran [ K
synbol sﬂleﬁiangt Y stﬁla%rggs(,) 1? éﬁéﬁggfgggeorﬁ 18}?\@ etﬁ%lg%ﬂr[lm}a the

3.7 g of' a 8% palladium-charcoal catalyst are weighed in. The
reaction mixture is stirred at room temperature under a
hydrogen pressure of 10 atm for 4 hours. The hydrogen is
removed. The reaction mixture is refluxed for 5 minutes,
filtered until hot and the catalyst is washed three times with 30
ml of a 1:1 methanol/dichloromethane mixture each. The united
mother-lies are evaporated. The residue 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.



other represents a group of the general Fornmula R3 R4
Il Q RS NIl (CHR)az WR5 R2 R2 is hydrogen or

wo oen4mbkyl; nis 1, 2 or 3; R3 is hydrogen, pdower003/000096
al kyl or aryl-lower alkyl; Zis -0-; or R3 and Z
together with the internediate atons form a
pi perazino ring; Q and Wi ndependently from each ot her
stands for -CH= or -N=; and WD 2004/ 043465
PCT/ HU2003/ 000096 36 R4, RS and R6 can be the sane or
different and stand for hydrggen, hal ogen,
trifluoronethyl or |ower al koXy; or R4 and ? together
form an et hyl enedi oxy group) and pharnmaceutically
acceptable salts thereof for the preparation of
pharmaceutical conpositions suitable for the

; E 37‘2 ;reh{mvm @Msahyikes): 4303 (RIYNEL.Hos, D), eadr y
(b, 1H), 7.90 (bs, 1H), 7.40 (d, J=8.5 Hz, 1H), 7.18 (d, ]=8.7
Hz, 1H), 7.15 (s, 1H), 6.05 (bs, 1H), 3.89 (s, 3H), 3.13-3.75 (m,
12H).

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



cognitive decline or prevention of decline of |earning
abilities. 2. Use according to Caim1l for the

wer@pasati on of pharmaceutical conpositions spit/ABR®3/000096

for the treatnent or prophylaxis of Korsal coff
syndrone, Al zhei mer di sease, Huntington syndrone or
Par ki nson di sease and/or nental decline due to ageing
processes or inpairment of the cognitive functions
due to exposure to toxical substances. 3. Use
according to Caim1l or 2 whgk ¢ h conprises using
as active ingredient a conpound of the genera

Formula | or a pharmaceutically acceptable acid

addi ti I f in which R is hydrogen, nethyl,
et hyl gwl?%r‘??g%ﬁﬁﬁiyl; one of symbols X and Y is
hydrogen or chlorine and the other represents a group
of the general Fornmula Il; R2 is hydrogen or nethyl;
nis | br 2;Ussof thergoamprymds ofisiaehgenessl #: VO
2004/ 043465 PCT/ HU2003/000096 37 Zis -0-; or R3 and
Z together with the internegi ate atons forma

pi perazino ring; R4, '"RS. an n be the sane or
different and stand for N | i
N
Xy
(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



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

et hyl enedi oxy group); and Q and Wstand for -CH=. 4.
wos@48s065 ding to Caiml which conprises usiPQI/AY2003/000096

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

1, 4] di oxi ne- 5-yl oxy) - et hyl ) - net hyl - am no) - pr opyl -

am no) - 5-chl or o- 2H pyri dazi ne- 3-one or a

pharmaceutically acceptable salt thereof. 5. Use

according to Claim1 which conprises using as active

i ngredient 4-(3-{[2-(2, 3-di hygdgo benzo

1, 4] di oxi ne-5-yl oxy) -ethyl]- propyl am no} -

propyl am no) - 5- chl or o- 2H pyri dazi ne- 3-one or a

phar macRét REahll R°aGAMR!ALLANS ) Uiffhieneald stand E5e
according to aim1 which conprises using as active

i ngr edi enthﬂdr@@er@,ﬂmhagdrr tﬁﬂﬁﬂpﬁ}mh}ﬂmﬂoweb&l&may,
1, 4] di oxi ne- 5; VI ox% - et hyl ) am no ropyl am no) - 5-
chl or o- 2|—|-91le etqgﬂﬂm o an g W&}W@é’ﬂpi

I
%;c%/e E'Ué‘wipb%%eﬁ tgaccpebfouth disigor Frdsi m 1
4 '( Z ( Zﬁ@g@?@)ﬁl@féﬁ@%&ﬁ%?&i Eéﬁﬁpbﬁgf)ﬁgélﬁ{gble for the
(1)’_ 4] di oxpRendit hi/RipREHIBAAAS vf mAl himbHbhd finReord-aabiopr

cognitive decline 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;



2H pyri dazi ne- 3-one or a pharmaceutically acceptable
salt thereof. 8. Use according to Caiml which

W@ WPpoIEs using as active ingredient PCT/HU2003/000096
5-(2-(4-(2, 3-di hydro benzo]
1, 4] di oxi n-5-yl ) - pi perazi ne-1-yl)-ethyl -am no) - 4-
chl or o- 2H pyri dazi ne- 3-one or a pharmaceutically
acceptable salt thereof. 9. Use according to O aiml
whi ch conprises using as active ingredient
4-chl oro-5-(2-(4-(2,3 -dihydrgs 1, 4- benzodi oxine- 5
-yl ) - pi perazi ne-1-yl)-ethyl am no) - 2- net hyl -
pyri dazi ne- 3-one or a pharmaceutically acceptabl e salt
thereof 7z 1fy.Qlsgraccording to Claim| which conprises
usi ng as actlve I ngredi ent ‘
4- chl or B2 5aifd Z-tpdether @ittithy drtermabiateatoms form a
1, 4] di oxi ne- 5-yl ) - pi perazi ne-1-yl)-ethyl)-nethyl -am no
- 2F+pyridﬁﬁﬁﬁ§ﬂﬁﬂﬁméaor a pharmaceutically acceptable

| f / 043465 P HU2003/ 000096 39
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t | 4 2, 3-
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am no) - Z%W[drﬁggdxgeglguppgn@r a pharmaceut i cal I y
acceptable salt. théreof

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.



12. Use according to Cainml which conprises using as
active ingredient 4-(3-(2-(2,3-di hydro benzo]
wd.20bhdiaass ne- 5-yl oxy) - et hyl ani no) - pr opyl ani no) PCHHU2003/000096
pyri dazi ne-3-one or a pharmaceutically acceptable salt
thereof. 13. Use according to Claiml which conprises
using as active ingredient -{2-[4-(2, 3-di hydro-1, 4-
benzodi oxi ne-5-yl) - pi perazi ne-1-yl]-ethyl -am no}-2H
pyri dazi ne-3-one or a pharmaceutically acceptable salt
thereof. 14. Use according tg8CIain1I whi ch conpri ses
usi ng as active ingredi ent
5-{2-[4-(7-chl oro-2, 3-di hydro- benzo]
1, 4] di oxi ne-5-yl)-pi perazine-1-yl]-ethylamio }-2I |-
pyri dazi ne-3-one or a pharmaceutically acceptable salt

thereof 5 15 Igiha Chal e h WY & £P§BEI ses
usi ng ag actpsg%ig%%?e |%ndtjlg%51-{3- [4-(2, 3-di h)r/%r o-1, 4-

benzodi gxing-a8-agtive bigredieai H€4-143R]3-dipydmyl am no } - 2H
pyridazi ne-3-one or a pharmaceutically acceptable salt
t her eof bem[w(]di/o&hmﬁfylmpﬁwmM)@é@t@arrmo}-i@hlqu@e

according to_Claim21 which conprises . usin active

i ngr edi 8%‘P¥1(1@a7(1123‘§2?@-% R mageywafly acce&aﬁ% salt

1, 4] di oxli n- 5: yl oxy) - et hyl am no) - et hyl - am no) - 2H

pyr i daz“’%g’%’f-’ one or a pharnmaceutically acceptable salt
thereof. 17. Use according to Claiml which conprises

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.



using as active ingredient 5-{2-[4-(2, 3-di hydro-1I, 4-
benzodi oxi ne-5-yl) - pi perazi ne-1-yl]-ethyl-am no

w0 20d4/04by/| - 2H  pyri dazi ne- 3-one or a phar maceeti/aakog/000096
acceptable salt thereof. 18. Use according to Caim!l
whi ch conprises using as active ingredient
5-({2-[4-(2, 3-di hydro benzo[ 1, 4]
di oxi n-5-yl)-pi perazine- | -yl]-ethyl} -nethyl-am no)-
2H pyri dazi ne- 3-one hydrochl ori de or nonohydrate
t hereof or a pharnaceutlcallg accept abl e salt
thereof. 19. Use according to & aim1l which conprises
using as active ingredient 5-(2-(4-(2,3-di hydro

b I 4 I
o) Set W bk aFaREE G ORME TR DR D) ¢ 0mATI808. one

or a phﬁéﬁ’{g%@lébtﬁ@iﬂgfecﬁ@ﬁtelﬁz‘@@LlﬁmlSSibhlo‘iM@DM (258~
Use according to Caiml which conprises using as
l%rms%ess

active ifgydesibento[®;4({didxine-§31 Bpiperazies 1 HD-2ihg.
PCT/ HU2003/ 000096 41 benzo]

1, 4] di oXHnpydagine-iqperaiz pi@rnlayw}tw@llwpyemblﬁwltam no
)- 4-chl oro- nethyl 2H pyri dazi ne- 3-one or a
phar mac &P | acceptabl e salt thereof. 21. Use
according to Cla|n11 whi ch conprises using as active
i ngredi ent 5-(2-{benzyl-[2-(2,3-di hydro- benzo [ 1, 4]
di oxi neq, - yiR¥uke@idhe fo CRIMNO v h BE BY lcadi 9} i de s

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.



chl oro- 2- net hyl - 2H- pyri dazi ne- 3-one or a
phar maceutically acceptable salt thereof. 22. Use
waemangiseeg to Claim1l which conprises using asceaURMS/000096

i ngredient 5-{2-[2-(2,3-di hydro benzo]
1, 4] di oxi ne- 5-yl oxy) - et hyl am no] - et hyl - amhi 0} - 2-
met hyl - 2H pyri dazi ne- 3-one or a pharnmaceutically
acceptable salt thereof. 23. Use according to Caiml
whi ch conprises using as active ingredient 5-
{2-[4-(netoxi-trifluoronethyl -4Ophenyl ) - pi perazi ne- |
-yl ]-ethyl am no}-2H pyri dazi ne-3-one or a
pharmaceutically acceptable salt thereof. 24. Use
according to Claiml| which conprises using as active
i ngredi ent 5-(2-[4-(2-fluoro-phenyl)-piperazine-
1-yl] - etigy| anjse@bcaidinyfd ORriinre- 3rPheholc @mprises
pharmaceutically acceptable salt thereof. WO
2004/ 04 34ty RGETtiM2008000262-@B-dthyduse according to
CGaiml whichcompr i s es usin% as ag:tiveH
i n%r edi dsnzel L@@ dioxinghangexprgibylamipe-gthyl-pmino)-2H-
et hyl am nao},- 2H pyri dazi ng- 3-one..or.. a pha ceyticall
accept afV d%%%ﬁ?‘%ﬂ%‘? 8o Pﬁ%. aCSEEC%lLYc%%SP{?gP% ‘?fwcrlhgf erﬂfly
whi ch conprises using as active ingredient
5-12-(4-piridin-2-yl-piperazi ne-1-yl)-

17. UseaccordingtoClaim1 which comprises

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-



et hyl am no] - 2H pyri dazi ne-3-one or a pharmaceutically

acceptable salt thereof. 27. Use according to Claiml
wowiogh4ae3pri se s using as active ingredi ent PCT/HU2003/000096

5-[2-(4-pyrimdine-2-yl-piperazi ne-| -

yl)-ethyl am no] - 2H pyri dazi ne- 3-one or a

phar maceutically acceptable salt thereof. 28. Use

according to aiml which conprises using as active

i ngredi ent 5-{2-[4-(3-chloro-phenyl)-pi perazine-

yl]-ethyl am no}-2H pyri dazi ne43-one or a

phar maceutically acceptable salt thereof. 29. Use

according to daiml whichc ompr i s es using as

active [ _ - -amino)-

5 2. [4[)?1%(5? 4 (lrﬁgmp een };r ))p1gFrF)ag%r§Z} 1- -ethyl}-methyl-amino)

1-yI] - etthon] sl DdetByE DM ydRlaizR- Boge er apharmaceutically
pharmaceutically acceptable salt thereof WO

2004/ 0434&ptadOT AR ROSIN00096 43 30. Phar maceuti cal
conposition suitable for the treatnent and/or
prophyl axi s of mal f uncti ons of nenory and/or cognitive

ggﬁ{;iﬂni?ﬂ E5¢aReadihelof C"newghbsﬁ»s SR FPhRs' o
general 'Hé'a%u&? nggi’@&ireﬁ‘cﬁ EBtls[tZ' (fZUﬁﬂHE/d%-e as

stated iR tical 'y acceptable

aci d adgihidm, 4%éio‘xxﬁeh§Iy¢@)fy)Ld‘thyl§’-dmlﬂ¢)}J-eﬁl}AM1hhlosm -tabl e
inert solid or "liquid pharnmaceuti cal
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.



carriers and/or auxiliary agents. 31. Process for the
treatnment or prophylaxis of mal functions of nenory

W@ D@A034600Ni ti ve decline or prevention of decké¢nAUSG03/000096
|l earning abilities whi chcoinpri ses
adm nistering to the patient in need of such
treatnment a pharmaceutically efficient anount of the
compound of the general Fornula | or an acid addition
salt thereof.

42

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

acceptable salt thereof.

26. UseaccordingtoClaim1 which comprises
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.
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30.  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.
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