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PCT/ HU97/ 00012 NOVEL SPI RQ 2H 1- BENZOPYRAN- 2,

4' - PI PERI DI NE] - 4(3H) - ONE DERI VATI VES, ACI D ABDI TI ON SALTS THEREOF AND
PHARVACEUTI CAL W | TI ONS CONTAI NI NG THEM™ 5 pCI/BEYI002Nt | ON
relates to nove ro[ 2H 1- benzopyran- 2, 4' - pi peri di ne] - 4(3H) one
derivatives of formula (1), wher ei n R stands for

hal ogen, nitro group or a straight or branched chain err] alkyl group,

and NOVEL SPIRO{?HACBENZOHYRAN2 &HIPERIDINE]-3@H)<ONE aDERIVATIVES,

T o A ARG R hemrmor i SlneagriiEe, oorbdsting ™

mean al so hyNDINING THEM Z represents one equival ent of an
ani on. 15 The above conpounds and salts exert a favourably

I nfl uenci ng effect on denentias of vari ous pathol ogical origin or
associ at ed (aCCOW@rIWdﬂﬁén YIRS OfFF 1nolélS R)g*ﬁf ?Jb)!nzog h-9QL Fxgendme -4(3H)-one | N€

i nvention also relates to pharmaceutica nposi t1ons contal ni n S actlve
i ngredi ent sd mwvesafformhbu(& n R nmeans hydrogen, known
spiro[ 2H1 - gy yran-2, 4' - pi peri di ne]-4(3H)-one derivatives of
formula (1) an or pharnmaceutically acceptable salts,

stands for halogen, nitro group or a straight or branched chain C,. alkyl group, and

their acid addition saits,
10 as well as their quaternary salts of formula (Ia),
wherein
RandR' are the same or different and are identical to the meaning of said (above) R or can
mean also kydrogen; and
z represents one equivalent of an anion.
15 The above compounds and salts exert a favourably influencing effect on- dementias of
various pathological origin or associated (accompanying) symptoms, respectively, thereof.

The invention also relates to pharmaceutical compositions containing as active
ingredients novel or, wherein R means hydrogen, known spirof2H-1-benzopyran-2.4'-
piperidine}-4(3H)-one derivatives of formula (I) and/or pharmaceutically acceptable salts,

20 and/or quaternary salts thereof of formula (Ia). These compositions favourably influence the
dementias of various pathological origin or accompanying symptoms, respectively, thereof.

Furthermore, the invention relates to the process of preparation of compounds of the
formulas (I) and (Ia).

The invention relates also to a method of treatment, which comprises administering to a

25 mammal, including man to be treated one or more effective dose(s) of a compound of formula
(I) and/or pharmaceutically acceptable salts, and/or quaternary salts thereof of formula (Ia) for
alleviating dementias of various pathological origin or the accompanying (associated)
symptoms thereof.

Disturbances of various degree and progression of mental and cognitive functions (such

30  as learning, memory, faculty of judgement and abstraction) are common characteristics of the
deimentias of various pathological origin, e.g.: Alzheimer's disease, multinfarct dementias,
states following stroke, dementias associated with Parkinson's disease or Huntington's chorea;

or dementias occurring as sequels of hypoxia or poisonings. Since the life quality of both the



20 and/ or quaternary salts thereof of fornmula (la). These conpositions
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t her apy 0f3497 ( 1931)? hese compounds were investigated as inhibitors of the release of histamine

10 from mast cells in comparison to disodium chromoglycate [chemically 1,3-bis(2-carboxy-4-
oxochromen-5-yloxy)propan-2-ol disodium salt]. 1'-Benzylspiro[2H-1-benzopyran-2,4'-
piperidine}-4(3H)-one  was prepared by boiling 1-benzyl-4-piperidone with 2-hydroxy-
acetophenone under reflux in methanolic medium in the presence of pyrrolidine. A reaction of
similar type had previously been carried out between certain ketones and 2-

15 hydroxyacetophenone in toluene by the addition of pyrrolidine [Synthesis 886 (1978)]. An
advantageous feature of the method consists in that the water formed during the
cyclocondensation may azeotropically be distilled off.

According to the Chem. Pharm. Bull. publication cited above, the melting point of 1'-
benzylspiro[2H--benzopyran-2,4'-piperidine}-4(3H)-one of formuia (I) containing hydrogen

20 as R is at 91-93°C. However, it has been shown in our reproduction experiments directed to
the preparation of this compound, that its melting point was about by 10°C higher (103-104°C)
in each case and indepedently thereof that it was prepared by process a) or b). This observation
may be explained by a high-grade contamination or a chemical structure different from the
published one of the compound described in the literature.

25 A much more wide scope of sprio{2H-1-benzopyran-2.4-piperidine]-4(3H)-one
derivatives are concerned by the European patent application No. 0,431,943 A2 relating to
antiarchythmic agents of Il class. A very broad variety of target compounds according to this
patent document are defined on the basis of general formulas; teachings by name are given only
to a much more restricted scope of these compounds. Their compounds illustrated, which are

30  structurally close to the target compounds of our invention, are characteristically distinct from
those of our invention from the view point of substituents. In general, they are characterized by
a substituent (e.g. methanesulfonylamino, methoxy, methyithio, dimethvlamino or acetamido

group) in position 6 of the ring system. They are similarly characterized thereof that the



denentias of various aetiology is to prevent the inpairnment of the
cognitive functions and to reverse the disturbances established and
their sequels. 5 It has surprisingly been found that the

spi ro[ 2H 1- bw&z,g n-2,4' -piperidine] 4(3H) - one der i \peEdNomRi2
formulas (1) "an W) possess a Si gnlflc nt antiamesic effect.

| " - Benzyl spi ro[ 2H 1- benzopyran- 2, 4' - pi péri'di ne] - 4(3H) -one of formula (I)
cont ai ni ng hydrogen as R as well as sone of its derivatives were

descri bed [4rbmatic substituent @ ipresent)®s confiétéed to the nitddden thrdbtdhlan alkyTbmecmim nds

were investigated as infjibitor t he rel easg . of hista 0 st
Col T | CoMIEhs oty AP mofh st Fpioh fampomas ASaieit Bl 1y lraigophenyifeliyl

- bi s(2- car bgyg :rmx-benzopﬁxmhr-giﬁ&ium—xtm;bhe hdrathidride! henitiydQabe (Ekampie68). -
1' - Benzyl sp| rof 2H 1- benzopyra eridi ne]-4(3H)-one_ was
prepar ed byNpEpscificpharmacoiogical whpﬂvﬁmdm*gﬁ PALERY P Bsaﬁmn The really effectivenone

under re{l Ué&bktﬂnd??i)mg%hkf c&ﬁ@ﬂt%ﬂ;@p&i@ﬁ dBGURRANES eiphadized B J. i3S Chéhn. 35.
reaction of simlar had previ ouslé been carried out between

certain ket3NWSs(189R); theseime CWWBMW inp desivatives aad heart2narylgthyl or on

of . pyrroli daJ a'iry;rmﬂ@ ative t he
met hod consT slmtéts;l t at§lbt§?1e Wg'é(]al?% orlr?e l‘jarslen%'ﬁ?ﬁff{%{%"péa tfocon ensati on
may azeot r ophichdpes fobcatitain any subistipfent in position 6, which igthavaveli angl'-ﬂdZ-ipmdth@m]
Pharm Bul | ‘j&f@"{)cation cited above, the nelting point of 1'-

benzyl spi rofl -benzopyran- 2, 4' - pi peri dine]-4(3H)-one of forrmula (1)

cont ai nitwg hydr olgsm Eé)statedfroﬁ thoseades@ibed 8hoyve that,. frotowompoynds pf fmmulae(é)n 'shown

conpound. "t RS ﬁ%ﬂ 2R A o PO R b

by e?—ﬁf‘scﬁi""é‘?’i'““”‘m“‘“"“" P bebarcy sy e otk e
a chem cal é? @ c}gowgﬁa#l gﬁ'pt he ypubI [ gheg one of the conpound
e A et
cbnhcer ndd by JRLYR stripd, el Fhmina b FrthiaRieh 49,00 i ¥l § B,
antiarr gyt h mﬂueg:g@htdamainak of vanbhﬂ&ﬂxolo@ddﬁdr;gutmahdaocempmtﬁg eymyitotng thiereof.
conpounds accor

at ent dc are defined on the basis
of general for rruﬁﬁ%‘&"i‘%ﬁ’éh? fayention. ‘ﬁ%?@“m B‘ﬁ@ ‘F& %"ﬁ{}yh nor e
restricted scopea)feaitingSehydooRyatetsphenohs avith aomunmmécﬂ mtylm-@ﬂmwmodf are
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20  alkyl group in the presence of pyrollidine; or
b) alkylating spirof2H-1-benzopyran-2,4'-piperidine]-4(3H)-one of formula (IV) with a
p-substituted benzyl halide of formuia (III), wherein R means halogen or nitro group or a
straight or branched chain C,. alky] group and X means chlorine or bromine, in the presence
of an acid binding agent,

25  then if desired, converting a spiro[2H-1-benzopyran-2,4'-piperidine}-4(3H)-one derivative of
formula (I), wherein R means halogen or nitro group or a straight or branched chain C,.¢ alkyl
group, obtained as a base, to its acid addition salt by treating it with an acid; and/or, if desired,
liberating the base form of a spiro[2H-1-benzopyran-2,4'-piperidine}-4(3H)-one derivative of
formula (T) wherein R means halogen or nitro group or a straight or branched chain C;.¢ alky!

30  group. obtained as an acid addition salt, by treating it with a base; or

¢) quaternizing a spiro[2H-1-benzopyran-2,4"-piperidine)-4(3H)-one derivative of
formula (IV) or an acid addition salt thereof. or a spiro[2H-1-benzopyran-2,4'-piperidine]-

4(3H)-one derivative of formula (I) or an acid addition salt thereof wherein R means
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from conmpounds, of fornula (1)
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not consi dered), but its quaternary erivative of forffula (la) 1s al so
novel . mducmg anterograde and retrograde amnes:a Impairment of learning and memory induced by

various ways, e.g. by anticholinergic drugs (such as scopolamine), carbon dioxide poisoning, a
high dose of an anxiolytic agent (such as diazepam) or electroshock are commonly accepted
experimental animal models of memory and learning deficiencies developed in human disorders

15 of various aetiology (such as Alzheimer's disease, parkinsonism, Huntington's chorea or
vascular dementias and states after stroke accompanied by neurodegenerative injuries). It has
been found that compounds of formulas (I) and (Ia) exert an excellent antiamnesic effect in
these animal models and therefore, they are useful for the treatment of cognitive disturbances
occurring in the diseases mentioned above.

20 The biological activity of the compounds of formulas (I) and (Ia) was studied by using
passive avoidance test. This test is one of the most widely used animal experimental model for
investigating the effects of substances on the cognitive functions (learning and memory
processes). This is based on inhibition of the geneticaily determined behaviour of rodents (mice
and rats) that they prefer dark space to light one. A single electric shock given in the dark box

25 is employed as a memory trace, the retention and retrieval of which can be controlled after a
shorter or longer period.

DIA) i nterograde amnesia
The passive avoidance test was carried out on NMRI mice with a body weight of 25-28
8. During the learning, preselected animals (mice entering into a dark space from an illuminated

30  space within 30 s) were placed into an illuminated space. After entering into the dark space, the
animal received within 30 s onto his plant an electric shock (1 mA for 3 s) causing an
unpleasant sensation. The time of entry into the dark space (latency period) was measured.

During the check, after 24 hours, the animals were again put back to the illuminated space and
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15 The protective effect was calculated as percentage value (p%) by using the following formula:

Toeates -ECS = Tplacebo +ECS
p% = x 100
T ptacebo = Tptacebo - BCS

20 In the above formulas, T means the measured retention time of animals treated as
shown in the index or the measured retention time of untreated animals, respectively. The
results of experiments are summarized in the following Tables.

bie 1
Effect of spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one derivatives on the diazepam

25 induced anterograde amnesia
Compound Dose (mg/kg p.o.) Prevention %
4600592 0.1 . 144
10 92
4610351 0.1 78
10 176*
4611109 . 0.1 92
10 0
4610282 0.1 131*
10 24
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TRH 1 i.p. 77
10 i.p. 35

4600592 1 p.o. 48
10 p.o. 44

4610351 1 p.o. 81
10 p.o. 108*

4610282 1 p.o. 77
10 p.o. 29

4610350 1 p-o. 0
10 p.o. 8

10

It can be seen from data of the Tables that the compounds of formulas (I) and (Ia)

proved to be very effective in the diazepam-induced anterograde amnesia test of the so-called

"one trial step-through passive avoidance" experiment, a method useful for measuring cognitive

functions. The effects of compounds of the present invention were compared to those of drugs

successfully employed in the therapy. From the compounds, those of code numbers 4600592,

510282, 4610331, 4517380, 4611257 and 451

1266 significantly (in a percentage of 105-176
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10  of compound 4610282 provided 77 % protection. No considerable protection was afforded in
this test by the known compound 4600592 containing hydrogen as R.

It can be seen that particularly compounds 4610282, 4610350, 4610351 and 4611266
from the substances of formula (I) as well as 4611265 from the derivatives of formula (Ia)
possess a significant antiamnesic effect. Compound 4610351 has been investigated in detail

15 both under in vitro and in vivo conditions. This compound exerted 36 % protection in an oral
dose of 10 mg/kg in the normobaric hypoxia-induced memory deficiency model on rats; this
surpassed the protective effect of 21 % provided by 10 mg/kg oral dose of vinpocetine. The
same compound significantly inhibited the K~ - or veratrine-induced uptake of **Ca*™ by
synaptosome preparation, 2 fact indicating the inhibitory action of the compound on the

20  neuronal calcium uptake with the ICso values of 45.6 uM (K -induced **Ca™ uptake) and 4,5
UM (veratrine-induced *’Ca™ uptake), respectively. On the basis of these investigations,
compounds of formulas (I) and (Ia) can be utilized for the treatment of diseases and dementias
accompanied by the impairment of cognitive processes (learning, memory). such as
multiinfarct and Alzheimer type dementias, states following stroke, ischaemic injuries, sequels

25 of trauma of the central nervous system, parkinsonism, Huntington's chorea or mutiple
sclerosis. The therapeutical doses of compounds of formulas (I) and (Ia) can be expected

- between 0.1 and 40 mg/kg of body weight given orally, daily once or several times.

Based on the statement of the prior art European patent application No. 0,431,943 A2
and J. Med. Chem. 35. 3973 (1992), according to which compounds of similar structure

36 showed an antiarrhythmic action, our target compounds have also been tested from this
viewpoint.

These experiments were carried out on rats (with a body weight of 180-200 g)

anaesthetized by uretane (1.25 g/kg i.p.) in such a way that 50 ug/kg of aconitine [chemically



[err] 10 2. Electroshock (ECS) induced retrograde amesi a

In this test, the retrograde amesia was i nduced on NMRI m ce having a body
wei ght of 24-26 g by using an auricul ar el ectroshock treatnent of 20 M
for 0.2 s _at one_ hour following the | earning. The co W@'

tested wer¥OXUOM stered 2 hours after learning. 15 The%f e ef fect
was cal cul at ed as percentage value (p%- by using the follow ng formul a:
[err] In the above formulas, T means the neasured retention

time of g&gngal a - dex or, t he nea

retention T me "#Jy? %lr ea dwaaﬁi r\!a%g%gnréé’spgg tlu\‘/'gl yein rjthen, ™ the ggfﬂﬁj'g'cof
exper i rretil&tsrban@s wrmabsemelﬂori ECGﬂthhﬂtm& migutésf] Msd Exp 10, 93 {1964)).

Table 1 na benz ran- eridine]l.-4(3H) -one
derivatives é‘gﬁé'ﬁ@% 13 & for an hmic e rd fnrra ‘H%léi é

ant er ogr aﬁmnmredsl ninutes, or orally one héurrgefire deonitine. (The route @Qaﬂur(xmﬁdﬁglsp 0.)
f;iYe_” ti ixow:( in the folf'owmg %gble)

10 92
ifg 10351 The aconitine arrhly%héma was eva.lgﬁa:lL ihosgch a manner that the severity of arffythmia 0 1
92 was characterized by an increasing number and, after average calculation both in the control as

well as in the tested group, the average of treated group was expressed as percentage of the
control. The arrhythmia was characterized by the following scores:

Score Symptoms
0 complete protection
1 sporadical ventricular extrasystoles
2 serial ventricular extrasystoles
3 bi~ and trigeminy
4 ventricular tachycardia
5 ventricular fibrillation, death

10
Table 3
Results of investigations on the antiarrhythmic effect

Compound Dose (mg/kg) Route of Inhibition (%) | EDss (mg/kg)
administration
Control - - average -
score=3.9

Bisaramil 0.3 LV. 20
0.5 iv. 48 0.49
1.0 Lv. 91

Quinidine 0.3 Lv. 34
100 v, 55 6.66
30.0 i.v. 83

Mexiletine 1.0 LV 29
3.0 v, 68 2.51
100 iv. 62 | L




10 0 4610282 0.1
131* 10 24
WD 97/ 37630
gq/ HU97/ 00048 97137630 70" rcﬁmvnm:z4619_350
10 29 46112657~ 0.1
86* ' 10
134* 46 Amifodarone 3.0 LV. 0.133
159* _ 10
105* 4611267 5.0 i.v. 0.3 7.04
47 10.0 Ly, 10 70 67*
Vi npoceti ng 01
10 4600592 118 * = pv< 0.05 by the Manh-Whitney tpst in
conparisonjto the di agepam gpntr ol groyp. 19 -
Table 2 Ef f ect of| spirol[ 2H If- benzZopyran-2, 4' -pi peri ¢i ne] - 4(3H) } one
derivativep on the el gctrosMbck p.o. 0
4611265 10 iv. 21
30 iv. 10 -
30 p.o. 0
4611267 10 Lv. 0
30 iv. 29 -
30 p.o. 0
4610351 10 iv. 16
30 iv. 16 -
‘30 p.o. 5
4611266 10 iLv. 21
30 iv. 3 -
30 p.o. 0

Note: Code numbers shown in the Tables stand for the fellowing compounds:

4600592: known compound of formula (I) containing hydrogen as R

4610351: compound of formula (I) containing chlorine as R

5 4611109; compound of formula (I) containing bromine as R

4610282: compound of formula (I) containing fluorine as R

4610350 compound of formula (I) containing nitro group as R
4611265 compound of formula (Ia) containing tertiary butyl groups as R and R’
4611266 compound of formula (I) containing tertiary butyl groups as R

10

4611267 compound of formula (Ia) containing hydrogen as R and R'

Amiodarone: (2-butyl-3-benzofurranyl)-{4-[2-(diethylamino)ethoxy]-3,5-diiodophenyl}-ketone

B?saramil: 3-methyl-7-ethyl-9a~(4-chlorobenzoyloxy)-3, 7-diazabicyclo[3.3. 1 Jnonane
hydrochloride

Quinidine: (S)-(6-methoxy-4-quinolinyl)-[(2R.4S.5R)-5-vinyl-2-quinuclidinylJmethanol

Mexiletine: 1-methyl-2-(2.6-xvivloxy)ethylamine



I nduced retrograde ammesi a Conmpound Dose (ng/kg)
Rout e of Prevention %

adm ni stration TRH 1 i.p.

77 10 i .

35  4603¥d%I7630 1 pg%'.’*“’”‘“"“"

48 , 1010 - p. o.

44 4610351 1 p. 0.

81 TRH: 5-0x0-L-prolyl-L-histidyl-L-proline anthtt p. 0.

108+ 4610 Zgréo- prolyl-L-histidyl-L-proline 1 0.0

77 - Vinpocetine: ethyl apovincaminate 10 p.o.

39- 461035@yaiuation of the 1% Iop;)o.

85 When adminisereleintradenouslydl aiconitife elivitesTabivelbrephodicible carfigtiagainds of

formulas (| n a .__proved.to.be very effective.in th )
di azeﬁamﬁgﬁ%ﬁﬁ%g b&#ﬂ él}eogflﬁo(gur Hgn and e Sf <fifg- Ascording g the evalyfions | al
st ep- t hr (ugdrageascoire & 3\9)] dife evhitiaY ddse Nediployed ifidicB®h W&rgT séverk OdrriyRREA | NY
cognitiv . functi ona.. H-lgﬁ ef;%& s of conpounds of hegﬁr esent ‘i nvention
wer e congg?'gﬂc% CArcigs NeRaHng)- e |ag Biestthe develepmentr apy .
From t he ofQihgthatis in & rmeseedégéndemﬁamnbn{esreﬁﬁ@_gmed were thOd @& ?greélx%Q%l-
4610350. 4,E*i‘1]i1265 .and 4611266 significantly gl n a percentage of 105-176
with the previously published values [Orvostudomany 33, 347-361 (1982)]. The compounds
10  according to the invention did not prevent the development of aconitine arrhythmia either
through oral or intravenous application, i.e. the compounds of the invention did not exert any
antiarrhythmic effect in the present model.,
1~(4'-substituted benzyl)-4-piperidones (II), used as starting materials can be prepared
by the reactions known from the literatuere:
15 : a) Starting out. of 4-substituted benzylamines the addition of this compound on two
moles acrylic acid esters, the intramolecular ester condensation and the hydrolytic
decarboxylation results in compound (II). {Helv. Chim. Acta, 41, 1188. (1958); JAm.
Chem.Soc., 68, 2108. (1946)]
b) Starting from 4-substituted benzylhalides the alkylating reaction of 4-piperidone
20 monohydrate hydrochloride in the presence of acid binding agent yields the compound (II).
[Synth. Comm., 20, 3537. (1990)]

The invention is illustrated in detail by the following non-limiting Examptes.

23 a) A solution containing 0.22 mole of a 4-piperidone of formula (II) and 27.2 g (0.2
mole) of 2-hydroxyacetophenone in 100 ml of toluene was weighed into a round-bottom flask

- equipped with stirrer, reflux condenser and water separator device. After starting the stirring, 4

g (56 mmole) of pyrrolidine were dropped to the above mixture at room temperature. After
addition, the reaction mixture was heated to the boiling point and the boiling was continued for

30 additional 2-24 hours following the gradual separation of water. Then, the reaction mixture
was cooled and poured into 150 ml of water. After separation of the phases, the aqueous layer

was re-extracted with 50 mi of toluene. The combined toiuene exura.. was washed with 10 mi

of water and evaporated. The evaporation residue of the toluene phase was thoroughly mixed



WD 97/ 37630
PCT/ HU97/ 00012 -7- %
ant agoni zed the amesic effect of diazepam Anal ogues contai ning brom ne or

nitro group amsubstituent (conpounds 4611109 and 4610xsHpusiosdd an
XTI

ant i ammesi c I'n | ower doses (0.1 ng/kg) but were inactive in -
hi gher doses; while both | ower doses (0-11ng/kg) as wel | as higher
doses (10 ng/kg) of the compounds of fornul as ) and (1a) containing

Ll g i B AL

Three substmh&ensegxéthtnd!EnbndﬂGOMpunﬁédproduml ty in the ECS-induced
retrograde sia.test.. The co 20U 51.¢c ni ficantl
Feverse i he ECsYTnE b, i kopenioné PR 5 JEL moie S hudtoy Hiclorhélip ¢4
(108 % dwzzriagﬂgts%rﬂﬂﬂxemfe i'éﬂ?xé‘& ifl khadiols@s i) mNo ndér g-sfhoglsl THe pfogresObf the
conpoun Vi otectio .consi derabl e prqtection was
af f or ded® i nreacton 1 @051&@?? %lyc/ ﬁé‘ the, FRIEHOR JA% 92°'EPFR’["§' ﬁ lize
hydrogen as(ifit does not occour dutifg the §RABdY, Rvhich Rak bé w&a&ddwmnguﬂﬁﬁme

4610282, 4610350, 4610351 and_461126 fromthe substances o forrrul a
(1) as wel | Teiigemtor;dungsa pight; Filiratien apd, carey washingthe-fitrate caky by cold methanels a
si gni fi cant yigild hratB@ $1)Gn 86-52 9 of theRRRLMIEl MBS S1 has been investigated in
detail 15 goth under “in vitro and in vivo conditions. This conpound
exerted 36 % prdexamplech in an oral dose of 10 ng/kg in the norrmbaric
hypoxi alb nduced jﬂo 312 m!.-; he eémpotndsUoFSo uu ;i.‘:(i Dds  form by alky Nl u e
protective effec 70 provided Dby 07 Kg of al dose of VI Nnpo

The S aéfs 10088 a';Ji dxil-Henzopyrans2 #'-pipendine 443 Hi-oR err] - or

veratrine-i nduceg rM ?é(gf.@g4{ge(grl] ?@%/ﬂf spxro 3 M) ﬁz%ﬁﬁﬂﬁzﬂf @B&{dﬂe’ag?lg-am;eam

indicating the inhrbitory ac e co oun

cal ci um upt hydsochiarideas bpiltidamdr refhix veth 105180 of ® compauni of fomiule (HIY apd 117
upt ake) and&‘bfg%dl?rﬁéh g‘{&% %&f‘aﬁ] Ah rS'Or}ﬁf bf‘ﬂl‘éﬁﬁlﬂ:l ['ﬂ{er ﬂoﬁﬂ{g%ﬁs] coﬂﬁﬂﬁg@nu* the

respecti vel ese inves
- formul ad5 (| ytaging spire{RHe krbenzopynn-2, 4'-zpa1¢nam=]-ﬁdil=l)-bmmomumﬁd dnosegt:eeeem

dementi as mixtur@ nﬁg | r es

(1 earning, marmrg% suc %gtﬁ?(lagg%hﬂoﬁi?mnﬁ 5 %W %‘?‘%&? ét)@%zssderrent | as,

states foll ow ngTls compounds cif fermuia (¥)] abtainsl coudd)pedferably be recovered from the
reaction mixture as follows: |

1) After filtering the hot reaction mixture, the filter cake was thoroughly washed once
20 with 20 ml, then twice with 10 ml of water each. The methanolic mother liquor was not
combined with the washings. The target compound of formula (I) was obtained in two
generations: one as the solid phase washed on the filter and the other one as the substance
precipitating from the methanolic mother liquor in crystalline form.
2) After evaporation of the methanolic mother liquor, the residue was thoroughly mixed
25 with water. If the target compound of formula (I) precipitated in crystalline form, it was
 filtered; if precipitation did not occur, the aqueous mixwure was extracted with an organic
solvent (such as dichioromethane) and the extract was evaporated.
The target compound of formula (I) was recrystallized in each case. A C,; alcohol
{(such as methanol, ethanol or isopropanol), an ether (e.g. diisopropyl ether), an.ester (such as
30 ethyl acetate) or acetonitrile could preferably be used for this purpose
The same reagents can be used to carry out the alkylating reaction in other solvents as
well, among them acetonitrile, ans isopropanol has proved the most suitable. Usually the

compound of formula (1) crvstallizes out of these solvents and it can be separated contaminated



25 of trauma of the central nervous system parkinsonism Huntington's
chorea or nultiple sclerosis. The therapeutical doses of conpounds of
formulas (1) and (la) can be expected between 0.1 and 40 ng/ kg of body
wei ght gi v%%q’hz y, daily once or several tines. d on the
st at enent [ rior art European patent application No. 43- A2
and J. Med. Chem 35. 3973 (1992), acedzding to which conpounds of simlar
structure 30 showed an antiarrhythm'c action, our target corrpounds have
al.so beerw se exp! r| ment s

were carri eg‘g}?}ﬁ?“’é %;Tg’f g l"(aﬁ?'f r{“a“B}?a‘; ‘f%é’%?ﬂ““&‘r (@) B fomp of &fe 6ae R

anaest het ingadublbin watet, ahe pyrificRfongdall (beidope easiin ’Huodmlaomm Waémé@mgthbu of
gg—? hblgglela%g&awofz acetXmmIe) contain only a very%nmn?ed quantity of compounds of forgula (I),

acetyl bewhioly tarctedsolated afteR theievppoeitionl of the sbloent and revrgitalliziftcthe rénidinder. " hyt hmi ¢
di st ur bances vgre PEserved on ECGII. lead after 5 mnutes [J. Med. Exp.
10, 93 (1964) )= e The conmpounds to be tested for antiarrhythmc
effect were i AT hoid addits 3 giput es, or orally one

hour before acag I tine am| tat|0|s 5 shown in the
fol | owi ng Tabl g)'eparatxonofhydrocﬁqg deSconitine arrhythnia was eval uated in such

a manner O nridkofS & Bipéiid o (AMLAXDTRe base wiPRirfed H 85 B hyARSLridNc

i ncreasi ng nunber and, after average cal culation both in the contro as

wel | as |$9h!‘!9é of stt@ﬂiﬂﬁfecﬁ?pceﬂ!fh@'h‘iﬁépa%@fﬁ minutes. ifteg coplipg (biskespipg v sed as
per ceny a0RfifferdtélCfor the higher yield) and filtering the solution, if desired, the precnpltated

hydrochloride was recrystallized from a protic solvent.
b) Preparation of hydrochlorides

One mmole of a compound of formula (I) as free base is dissolved in organic solvent, i.e. in
- -ethy! acetate (20 ml) or C,~; alcohol (10 ml) at boiling temperature. To the sharp solution of
15 compound (I) free base a small excess of solution gaseous hydrogen chloride in the same
solvent is added. The precipitate is increased by cooling the solution, and filtered. If it is desired

the precipitate is crystallized out of organic solvents, mostly C,-; alcohol.

c) Preparation of hydrogen maleate salts

One mmol of compound of formula (I) as free base was dissolved in an organic solvent
20  (preferably ethanol or ether) and an ethereal solution containing 1.2 mmol of maleic acid was
added. After filtering off the precipitated hydrogen maleate was preferably recrystallized from

ethanol.

The following compounds of formula (1) were prepared as described above:

R Salt/free base Solvent of M.p. °C
recrystallization

Ci free base methanol 82-84
Cl hydrogen maleate ethanol 190-192
Cl hydrochloride ethanol 274-275
H free base diisopropyl ether 103-104*
H hydrochloride according a) 275 (decomp.)
Br free base methanol _'l 21t
F free base ethanol ‘ 117-119

[ .
Fald -
ewd




control. The arrhythm a was characterized by the foll ow ng scores:

Score Synpt ons 0
conpl ete protection 1 spor adi cal
ventri cul ar %§@ tol es 2 PCT/HUS7/00012
serial ventri xtrasystol es 3

bi - and trigem ny -13- 4

ventri cul ar tachycardl a N 5

ventri cul an

e o dnsooqropyl ether 149-151

20

Tabl e 3 Reslul t s vestighations on the

ant’i arr hyt jm(CHg{G-e ¢t hydrochlon'deCo caceatding Exampiédbet ( 282285 (decomp.) Rput e of
;gm E: ;![ (r)gt + (GHa)C Oghﬁrégiﬂ maldate ethanol 175-178

average { CH};% hydrogen fumarate ethanol 2_55-258 (decomp.)
score=3.9 Lsadam | 0

0.5 ) .V, 0.49

ill 8 * The n‘lelﬁhz? point of the known chjnpound of Madﬂlfgo&taémng hydrogen as & 153 103-

55 104°C @ ggposition to 91-93°C published in the literatureg (This compound could not \be

83

Ve | 9
30 )ﬁhllxﬁdi %}Fusmg the method degué@ed in the literature S'QX% the aimed product did not
10.0 5  crystalliz¢ out of benzene or of a mi@re of benzene and cyclohexane.

fri irof2H-1- -2,4'-pt -4(3 of formula (1 .
A mixture containing 2.54 g (0.01 mole) of spiro[2H-1-benzopyran-2,4'-piperidine]-
10 4(3H)-one hydrochloride, 10 mi of methanol, 1.7 g of sodium:hydrogen: carbonate and 2,02 mi
-{0.011 mole) of 4-tertiary-butylbenzyl bromide was boiled under reflux for about 3 hours. In
the course of boiling the solid phase was first dissolved, then a new solid phase precipitated.
Subsequently, the reaction mixture was left to stand overnight in a refrigarator, then it was
filtered in a cooled state. The obtained solid phase (3.10 g, which melted in a wide range) was
~ 15 mixed with 30 m! of toluene and again filtered. The obtained solid phase (I g) was
recrystallized from 25 ml of methanol to obtain 0.64 g of pure 1',1'-bis(4-tert-butylbenzyl)-

spiro[2H-4(3H)~oxo- 1-benzopyran-2,4'-piperidinium]bromide, m.p.: 255-258°C.

After evaporation of the toluene mother liquor and recrystallization of the evaporation
residue (1.97 g) from 35 ml of diisopropyl ether, 1.5 g of pure 1'- (4-tert-butylbenzyl)-

20  spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one were obtained, m.p.: 149-151°C.

Example 5
Preparation ernal ts_of formula (Ja) fr iro[{2H-1-benz 2.4

iperidinel-4(3H)-one of la
A mixture containing 2.54 g (0.0l mole) of spiro[2H-1-benzopyran-2 4'-piperidine]-
25 4(3H)-one hydrochloride, 5 mi of methanol, 1.7 g of sodium hydrogen carbonate and 2.53 ml
(Q.O‘.! mole) of benzyl chloride was boiled under reflux for 3 hours, to vield 3.66 g of 1',1'-
Slvenzyl-spirof2F --'-{'3}';’,-0\@- -benzopyran-2.4'-nipendi "...'“}}-\ drochlorice which  was

recrystallized from methanol, m.p.: 262°C (with decomposition).



WO 97/ 37630

PCT/ HU97/ 00012 : 9

Am odar one 3.0 i.V. 13

5.0 i.V. 29 7.04

10. 0 WO 97137630, 70 4600592 PCT/HUSTRY012
. V. 3 -14- 30 . V.
19 - 30 p. o.

4611265 10 i.V. 21

30 Example 6

p. 0. epardti

0 : S .

30 2.4-pipenigingl-4(H)-ones of formuladl) 4610351 10

Ilév- A mn'h@re containing 3.07 g (0.10 mol3e) of 1'-bed@yl-spiro{2H-1 -benzopy}radl.?ﬁ'

4611266 pxpendme]~4(3H)—on£,015 ml of methanol and 1;3,g of benzyl chioride was j_woded under reflux

30 for 8 houlsVio result in 3.13 g of I',1dibenzylspiro[2H-4(3H)-oxo0-1-benzopyran-2,4'-
piperidinium] hydrochloride, which was identical to the product of Examplt; 5. After
recrystatlization from methanol the product melted at 262°C with decomposition.

Example 7
10
Components: g
Active ingredient 50.0
Lactose 285.0
15 Potato starch 100.0
Sodium dodecyl sulfate 2.5
Polyvinylpyrrolidone (Kollidon-K 90%) 5.0
Microcrystalline cellulose (Avicel®) 50.0
Vegetable oil (Sterotex™) 7.5
20 The above components were usually wet-granulated and then compressed to tablets of
100 mg weight containing 10 mg of active ingredient each.
25 mg wei aining 10 f acti ient each
The tablets prepared as described above were coated in a known way by a coat
consisting of sugar and talc. The dragées were polished with a mixture of bee wax and
25 camauba wax.
g
Active ingredient 40.0
Sodium lauryl sulfate 12,0
30 Lactose 102.0
Potato starch 102.0




30 p. o. 0 Not e: Code nunbers shown in the
Tabl es stand for the foll ow ng conpounds: 4600592: known conpound of
formula (1) containing hydrogen as R 4610351: conpound of forrmula (I)
cont ai ni ng cw‘p;,i,ﬁ@fas R 5 4611109: conpound of fornula (IpcTauszesmz ng
brom ne as R 0282: conpound of foymula (1) containing fluorine as-R
4610350 conpound of fornmula (1) containi lrf’g‘ nitro group as R 4611265
conmpound of forrmula (la) containing tertiary butyl groups as R and R err]

4611266 conpounhfer tHoesuitilyomixing the abovie bomgoreits! the riixturé wbtaiged was filkdl intcl O
4611267 comoun({mof formul a I,@ cont gi ni nig hy.dr c;g&n as Rand R

Ani odar one:hard gelatine capsules contatning 20 mg ot active gregxent .

(2-butyl - 3- benzof uranyl ) - {4-[ 2- (di et hyl am no) et hoxy] - 3, 5-di i odophenyl } - ket o
ne Bi saram | :

3-met hyl -7-ethyl -9[err]-(4-chl orobenzoyl oxy) -3, 7-di azabicyclo[3 .3.1

] nonane hydr ochl ori de Qui ni di ne:
(S)-(6-net hoxy-4-quinolinyl)-[(2R4S. 5R)-5-vi nyl - 2- qui nucl i di nyl ] met hanol 15
Mexi |l etine: 1-nethyl-2-(2.6-xylyloxy)ethylam ne WD 97/ 37630

PCT/ HU97/ 00012 - 10-



TRH: 5- 0xo0- L- pr ol yi=t=histidyl=L- proti ne am de Vi npocetine: ethyl
apovi ncam nat e This She H%Eé/egﬁﬂgm&éan of the results When
M

adm ni stered intrave ne elicites a well-reproduci bl e
arrhythm a_5 conce%ﬂﬂ ﬂwﬂ“ﬂ“
I

time (duration) and s ' effect.
Accor di ng WO YRBR, 5 average score = 3.09), ﬁ@'ﬁ%@hl ne dose
enpl oyed i nduced a very severe arrhythma (veptricd f di a,
fibrillation). Known antiarrhythm c agents inhibi t*e%'Sh%ggvm%Eﬁt

of arrhyté]m in a dose-dependent manner. The resujts o werelin. a
good agr eéenent with the previously published values. [ Orvostudomany 33,
347-361 (1982)i] SpirdfizHdcrenzapyrhn-2]H-piperidine])cd(Bd)-61e deficatives/efitointula (#), d not
prevent the devel opnment of aconitine arrhythm a either t hrough oral or
i ntraveno erﬁ'bpl ication, i.e. the conmpounds of the invention did not exert
any ant i & r hy teffisthaRigérs; Gitrd grotip Or Rfhe Bf braRhedl chain C,. alkyl group, and

1-(4' -subst.ituted benzyl)-4-piperidones (I1), used as starting materials
can bé prt "d&?‘é‘gad%‘“°“sé§'the reacti ons known fromthe literatuere: 15

a) Start igevelus thefr qlatembishitsWrestmRfay] am nes the addition of this conpound
on two nol es acrylic acid esters, the intranol ecul ar ester

condensatWhifieiBnd t he hydr ol ytic decar boxyl ation results in conpound

11). [Helv. ' ‘R 7 ; - . 2108.
Cong)] - S ibankify SR A R ard e seh OF Hifesbm Y0 arp igente BRI e

al kyl ati ng r e Ribyhcassrepresentriso hydragee@nd nonohydrate hydrochl oride in the
presepce of a?’}d ?%ﬁe@&ﬁ%eﬂhﬂn .t he conpound (I11). [ Synt h.

Comm, 20. 35 & invention is illustrated in detail
by the f cixeningnigpreying ieffect i ang démentips ©f . various pathological Forigirploe atbcompanying
Preparatisggl mstt{;gg&orrpounds of formula (1) in their free base form by

spi rocyclrsati on ) a) A solution containing 0.22 nole of a

4- pi peri done & Afcompohd ¢fl foomulend) fkced frofth@group consisting) ofof

ook PAESABREREE b Wby AP HRRARORY e "ceparator
devi ce8 AFi(éwchistabetayl)eppirb{2Hsk-benzopyman-2\4'-piperidine}-4(3H)-one,
1'~(4-bromobenzyl)-spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one,
1'-(4-nitrcbenzyl)-spiro[2H-1-benzopyran-2,4'-piperidine}-4(3H)-one,
1'~(4-tert-butylbenzyl)-spiro[{2H-1-benzopyran-2,4'-piperidine}-4(3H)-one,
and the acid addition salts thereof; as well as
20  a compound of formula (Ia) selected from the group consisting of
1',1'-bis(4-tert-butylbenzyi)-spiro[2H-4(3H)-oxo-1-benzopyran-2,4'-piperidinium jbromide and
1',1'-dibenzyl- spiro[2H-4(3H)-0x0-1-benzopyran-2.4"-piperidinium] chloride.
3. Pharmaceutical compositions exerting a improving effect on dementias of various
pathological origin and accompanying symptoms thereof, containing as active agent an
25 effective dose of a spiro[2H-1-benzopyran-2,4'-piperidine}-4(3H)-one derivative of formula (I),
wherein R means hydrogen, halogen, nitro group or a straight or branched chain Ci alkyl
-group or an acid addition salt thereof, and/or a quatemary salt thereof of formula (Ia), wherein
the meanings of R and R' are the same or different and nre idemical with the mearing of R as
defined for the present claim, and Z° represents one equivalent of an anion, in an admixture
30 with filling. diluting, savouring, aromatizing, stabilizing, pH-adjusting and isotonizing as well as
formulaticn-facilitating additives and auxiliaries usuaily employed for the preparation of such

compositions.

RO



g (56 mmle) of pyrroljngl r d 0 Qed to the above m xture at room
terrperature After 1 ¥eaction mixture was heated to the
boiling point and the b i nued for 30 additional 2-24 hours
fol |l ow ng theﬁggr?ﬂd]%il S ter. Then, the reactlp@rmmn
was cool ed a f)’ dinto 150 m of water. After se 1ases,

t he aqueous | ayer was re-extractedlWth 50 ni Eﬁ"s‘: HEEB&‘ASTFEEN)

conbi ned tol uene extract was washed with 10 mi of RERLAC

evaporated. The b SR .
e ?”ﬁ%sggd/rg%@gﬁrﬂbﬁ 3 nobdl Spit b A Nenbrdn-3) %lﬂehﬁﬁﬁuﬂ@iﬂ-
PCT/ HU97/ 00 @fi@derivatives of formula (F), - 11 -

with dii sopw‘gyeﬁn ether until crystallization and, if desired,

recrystallize roma protic polar solvent, e.g. ethanol to yield 60-75

% of -purified prBductmeans halogen, nitrolgyoup of aswaigte oo bradched whain osakyd graupr and a
(rry, o, dr t ophenone, 0,1 nole pirrolidine are

refl uxedjsl naﬁ‘gtaﬁ%\ﬁ%]%é f solution for 3-8 hours. The progress of the 5
react’ion is asesll nnhéledndwniyﬁltséffoﬂnulc(h),i ng the react ion mxture the
conpound (I) cr allize oes not, occour, dutjn he heatin

peri od), %’hﬁ&? ‘g&é’é c‘g? e Pr t prylare "fe“&é# Wﬁb@?&ieﬁ?'ﬂgs
during a ni gimbu&dntrémeanalm@dfo@e:efwzmhsme*qb@alémldfammﬁon;ake by cold
met hanol i.el ds produc I n 80- 90’2 %.0f the theoretical, amount.

Exanpl e 2 1(6Xerting mpr%gasfém B dsmeqtiss of orapek pAhelesieal qrigin, aRd pecompanying

base forp bysymptows Herstd which 3oir!p nsesaddltlon salt of
spi ro[ 2H-| - bénzopyran-2. 4' - pi peri d| ne] - 4(3H) -
;/reactmg o-hydroxyacetophenione with an N—(p—substltuted benzyl)-4-piperidone

derivative of formula (II), wherein R stands for halogen or nitro group or a straight or
branched chain C,.¢alkyl group, in the presence of pyrrolidine; or
b) alkylating spiro[2H- 1-benzopyran-2,4'-piperidine}-4(3H)-one of formula (IV) with a
15 p-substituted benzyl halide of formula (III),
wherein R means halogen or nitro group or a straight or branched chain C,.¢ alkyl group, and X
stands for chiorine or bromine, in the presence of an acid binding agent, then if desired,
converting a spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one derivative of formula (I),
wherein R means halogen or nitro group or a straight or branched chain Ci, alkyl group
20  obtained by process a) and/or b) in the base form thereof, to its acid addition salt by treating it
with an acid; and/or, if desired, liberating the base form of a spiro[2H-1-benzopyran-2,4'-
piperidine]-4(3H)-one derivative of formula (I), wherein R means halogen or nitro group or a
straight or branched chain C,. alkyl group obtained as an acid addition salt by treating it with a
base; or
25 ¢) quaternizing a spiro[2H-1-benzopyran-2,4-piperidine]-4(3H)-one derivative of
formula (IV) or an acid nddiﬁon salt thereof, or a spiro[2H-1-benzopyran-2,4'-piperidine}-
4(3H)-one derivative of formula (I) or an acid addition salt thereof, wherein' R means
hydrogen. -halogen, nitro group or a straight or -branched chain C,.s alkyl group, with a benzyl
halide of formula (III), wherein R means hydrogen, halogen or nitro group or a straight or
30  branched chain C,salkyl group, and X represents chlorine or bromine,
" to obtain quaternary salts of formula (Ia), wherein the meanings of R and R’ are the
same - different ac.d are identical with the meaniiys oi A but can aiean also hydrogen, and Z°

means one equivalent of an anion.

I
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A mxture of 25.4 g (0.1 nole) of

spi ro[ 2H 1- benzopyr an- 2, 4' - pi peri di ne] 4( 3H) - one hydr ochl ori de was
boi |l ed under reflux with 0.105 nole of a conmpound of forrmula (I11) and 17
g of sodi um hydrogen carbonate in 50 m of nethanol. The Ilin S

cont i nued IYH‘P?‘?’” e 15 starting P&birodfbod

spi ro[ 2H 1- benzopyr an- 2, 4' - pi peri di ne}4§3H) - one was TS SSHEET HASOBEEM S
reaction m xture [as detected by thin |ayer cHronmat B5PIAGED (TLC]],
whi ch required 0 ' . 1ds.. of  Tornuta {i—ebt ai ned
coul d prefer ab?';‘/prg%e&r %t Te preparption of ?%'é;m et L8 g%?\&ﬁie)’(‘ﬁf’% a1 JpIOViAg,

1) - 'Af t er ¢éffdct on dementiksooflvatious pathblogitahiriginiand acdompahyihg sympeamhscthevest, wvhiek oughl y

washed on Q. _.wth 20 m hen twicewW.th,10 of each. e
met hanol i‘g%n'ﬁt%'é%wfisqﬂ‘b’?n%aﬁt%? agenWangg’mg?fe rﬂahspf‘ﬂ@ﬁxgi’mm@g@-iaé
tﬁr get pgﬁpﬁiﬂiﬂb}dﬂf?})&?&lﬂbﬁv(ﬁb} ;;mm_ I at(®i whﬁeihlk inunsh hydrog& rlﬁrogéﬂh 'g‘nﬁiroone as
the so]i ase was, nthe filter t he other one as_the suhstance
b ect ol t 2O oF ACTRBHCor ptrln Phais e A0 S1ontn,Ora PHBAPUGHY ArreridF Ao
2) After sddition salt tiereof)fand/of of® tAEAkry Gal WBérbsTIof Ifbréiutd (la), WheremhélmeaniRs
t hor oughl gg1x‘ﬁﬂ. 25 wthﬂter. I f t,he,taialr%(iat conpound_of farnmula (I)
preci pi ta¥ anq,R4re the same ofdi ang gre jgeatical with the meaniggs ofit as flefined for the on
did not o d likstiklg € in@ X i Lehthihi '
ol vent (hoime i, R, Nk stk Wonfehfig. Sulliadt), H0&0idng and
The t ar ge¥otoBizngas well ps fosmulatiop-facilitafing; additives and apxilisries usually: emyployed<for the,

I : ' " th
d errhe al ﬁﬁbﬂlanoq of g;[ugxséé otfion¥h Sungﬁtho aoféhfh'ﬁtfégﬁt&%m sxt(x)t?ﬂ et her

(e.g. diisopropy er), an ester ch”as 30 acetate) or
acetonitrile coubdnegodiof tegamment, for improving dementigs pfiya5ioye pathological origin anghe
sanme reag 8RYin °Eﬁ6 afiddatsti t L on i g other
sol vents gés%_ﬁ‘.p ] \éﬁdﬁg‘%’o‘?}lgt elﬁp}hacet gr%%d?‘{ e, ngngq?%gg?cg{)%gélz. %stb roved
t he nost adminigiering ta the snamymaltincluding man i beitrentesk arr effaetiveadqse Yof @rspige(3Htk-zes

out of  t NEgfzopyth-8 /2L ip@Hdthe} b(3HH bnl UeiiGRA 8f BHniR ¢ 2Hh&18h 3 means hydrogen,

.15 -halogen, nitro group or a straight:or branched chain C,s-alkyl group, or a pharmaceutically

acceptable acid addition salt thereof, and/or of a quaternary salt thereof of formula (Ia),
wherein the meanings of R and R’ are the same or different and are identical with the meanings
of R as defined for the present claim, alone or in the form of a pharmaceutical composition.

This Sheet Has Been Replaced .
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WD 97/ 37630 o

PCT/ HU97/ 00012 by inorganic-salts, -by filtration. As conpounds of
formula (1) in formof free base are rather insoluble in water, the
purification can _be done easily. The cold organic solvents (nethanol,

i sopropanol, aX8PUN®il1e) contain only a very linited quant PEWHEPM00012
conpounds of formula (1), whi ch can be isolated after the evaporation
of the solvent and recrystallizing the déhninder. 5 Exanpl e 3
Preparation of acid addition salts of the conpounds of formula (1) :
a) ‘Preparation of hydrochl orides One mmol e of a conpound of formula
(1) as free base was stirred in 6 mMl of hydrochloric acid sol ution of
0.5 nol/litre concentratign at 50[err]C for 15 minutes. After cooling (by
keeping in a 10 refrigerditor for the higher yield) and filtering the
solution, if desireda_thelprecipitated hydr ochl ori de was
recrystallized fro i vent . b) Preparation of

hydr ochl ori des of \a conpound ¢ Rrmula (1) as free base is
di ssol ved in organi \ i.¢¥ TnCHa ¢ acett e (20 n1)(qr Cerr]
al cohol (10 m) at boiling te ature. To the=sharp sol ution of 15

conpound (1) free base a small excess of solution gaseous hydrogen chloride

in the sane solvent is added. The precipitate is increased by cooling
the solution, and filtered. If it is desired the precipitate is
crystallized out of organpc solvents, nostly C[err] al cohol. c)
Preparati on of hydrogen | eate salts One_mmol of conpound of formula
(1) as free base wa i S ved in an organi c/£ ent 20 (preferably

et hanol or ether) o) GHizon & mMTR 1.2 mvol of naleic

aci d was adde

of f the‘pFeci pi t at eghhydrogen mal eate
was preferably recr Z %

()

(1

)



AN LG - -

et hanol . The foll ow ng conmpounds of fornula (1) were prepared
as descriwearandve: R.. " salt/free basePCT/HUITO0MZ| \\f6P .
of Mp. [err]C -4 -
recrystallization - d free baseRFEPLACEMENT SHEET

met hanoL , 82-84 a . hydr ogen nal eat e
et hanol hydrogen, halugen, nitfg@raupyor a straight or bragched chain Ci.s aligybigroupy with acbenzy!
et hanol nalide of formula (III it gen, Hdl it ni foF &8
diisopr 0?) i/ Ie Oe t ﬁg}lu a (III), W%rglpi%igeans hydrogen, Hd |_?gen of nitro growg/ 8? %c%ﬁ?‘? $L
accor di begnahed chain Cy.s 208 gtalgps ampbX)represents chiorineRir bromine, free base

: E b
gﬂlgﬁgfl to obtain quaternil&(;{a%@f formula (Ia), wherejpB-and Rogye tIIer same or different

PCT/HU9Znd@ftlidentical to said R but can mean also hydrogen; and Z~ means one equivaledt of an
(CHerr])[err]C free base di i sopropyl ether

149- 1513mon.  (CH err])[err] C hydr ochl ori de accor di ng Exanpl e
5 Dy 257 200 Db e of BB PLRLS of PSR RLhrr.
et hanol as R is novel. The2id%aritagk ¢ftthis satpoyer the free base form appears in the higher stability.
A common and definitive feature of cognition-enhancing, i.e. nootropic drugs occurs in
10 their capability to enhance the resistance of learning and memory processes against influences
inducing anterograde and retrograde amnesia. Impairment of leaming and memory induced by
various ways, e.g. by anticholinergic drugs (such as scopolamine), carbon dioxide poisoning, a
high dose of an anxiolytic agent (such as diazepam) or electroshock are commonly accepted
experiniental animal models of memory and learning deficiencies developed in human disorders

15 of various aetiology (such as Alzheimer's disease, parkinsonism, Huntington's chorea or
vascular dementias and states after stroke accompanied by neurodegenerative injuries). It has
been found that compounds of formulas (I) and (Ia) exert an excellent antiamnesic effect in
these animal models and therefore, they are useful for the treatment of cognitive disturbances
occurring in the diseases mentioned above.

20 The biological activity of the compounds of formulas (I) and (Ia) was studied by using
passive avoidance test. This test is one of the most widely used animal experimental model for
investigating the effects of substances on the cognitive functions (leaming and memory
processes). This is based on inhibition of the genetically determined behaviour of rodents (mice .
and rats) that they prefer dark space to light one. A single electric shock given in the dark box

is employed as a memory trace, the retention and retrieval of which can be controlled after a

3
W

shorter or longer period.
1. Diazepam fDIA) induced anterggrade amanesia
The passive avoidance test was carried out on NMRI mice with a body weight of 25-28
g. During the learning, preselected animals (mice entering into a dark space from an illuminated
30 space within 30 s) were placed into an illuminated space. After entering into the dark space, the
animal received within 30 s onto his _paw an electric shock (1 mA for 3 s) causing an
unpleasant sensation. The time of entry into the dark space (latency period) was measured.

During the check, after 24_hours, the animals were again put back to the illuminated space and

REPLACEMENT SHEET
0 2FEB 1998




.*- The nelting poi REPMCEMENI &ﬁHEIDrrpound of formula (1) cont ai ni ng

hydr oge o |1 : 104C}i h opposition to 91-93] dﬂ,@m&mshed I n
t he Iltg"‘ﬁfvlljirggj hIS @Qrﬁﬁﬂmﬂ?&on i not be . purlfleg{by using the .

met hod describedlirf the literatufe|lsifice the ai ned pr Iy
crystallize out df Denzene or of alm xture of benzene%@@gmﬂgbgﬁg :
Exanp : L3 DI | of conmpou of . formula (1)
“and qh%t léﬂn%r‘?l?!’%egl Rt emn IO I L 19{ ﬁg@’@gd tﬁr}ge) was me ureg({ﬁmlt tme mdb

/SA pi r os). Melammabsowyrreamri’peﬁtomﬂy (ipp redie@hhicns mp/khosMaiafepahVchemically,
m x

ure L,ni N 54 | e a
spi rof 2"]1}-% b 1’1‘?813’ F‘gﬁ Wl%péilfé‘b"ldﬁ%e‘? %eﬁzﬁd%‘?}]‘&"dﬂ@) hy8r oBisuessi dteeforfo m
ol o) art, int t°?%?y*’%u‘?§‘f*§3§“é‘$f"%?% iRt TR e Sl orally, (Podi0 0 4
ho#éir s admgnistered inrdosevof §d of lBomg.ﬂagg r¢sbech/elIy| mqohaaebem thie rlearnitigs Sthleved,

t hen ol | pi tated sequently, the_reaction

m xt urpéék%\g% glgftw? ‘saf"‘& %(ﬁé’reFﬁeﬁﬁ‘ge P’ﬂ“a(ﬁéu&f ‘@;%‘Fga’thﬁrfo lovring, formulgs <
filtered in a cool ed stat,F The ol ai ned solid phase (3.10 g, which nelted
in a w de range) S 15 " 'rieda@AT telaceBOrO  Of toI e and again filtered.
The obt ai ned soIF phase 1 9) " recryst aKl %5ed from25 m of
mabhanol to obtain 0.64 g W*pu&ae‘“i“*?“ bi s(4-tert-butyl benzyl)

spiro[ 2H4(3 -oxo- I - benzopyr an-2, 4' - pi peri di ni unj brom de, m p.

lectro d) indpead retrograde amnesia of t he t ol uene not her I|quor

and recrystgl r 1..97 r.om

of diisopr ogﬁl H%&fetgg rgéog}ﬂﬁo ufrae ‘R&(CEdt wpﬁg’ﬁwg) °2{3f WE‘E ro[ 2H
1 - berf @2z By Aisingi aeaurﬁhxhe]eléh&rak&ooknﬁemﬁéxﬁ ob2@imA&dor MP s at one hour
149-151] er.r ation of quaternary

salts °‘Y‘8L§{H leaming. WCFRFEXB?“?& t°2kﬁ- testad H?&’pﬁ%!s?fgr hours after learning.
p|19er 'megﬁbméﬁ@'gﬁ‘ééﬂwzaléu%éﬂ'ﬁsape% \nggyr ue (%/;) by us:ﬁ% e?& »fmggg&&\m ng

.54 g (0.01 nole) of spiro[2H 1-benz
4(3H) one hydrochl or| de, m of thanol, 1 of sodi um hydr ogen
carbonat e and Zd,'ig ensz %OI’I de was boil ed under
reflux for 3 ho to yi Id3

fo1 .1 -
dbenzyl - spi ' o[ 2H 4(3H) - 0 @'”I?'b%éﬁ- 2,14' - pi peri di ni unj hydrochl.ori de
Whpch — wagy, 3he ablov€ "iitlls) 7 Gfbahd QP HRAQARCketedBoR: fimé Wl dihdls tbelda"as

deconpositio
shown in the index or the measured retention time.of untreated animals, respectively. The

results of experiments are summarized in the following Tables.
able 1
Effect of spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one derivatives on the diazepam

(3¢ ]
(V]

induced anterograde amnesia

Compound . Dose (mgrkg p.o.) Prevention %

4600592 0.1 144*
| 10 92
4610351 ol 78

' 10 176*
4611109 0.1 92
10 - 0

4610282 Q.1 131*
10 ' 24
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Exanpl e 6

- benzyl - spi ro[
(r
1' - benzyl -spiro[
met hanol Glatnd. 3
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. Pr r
2.4' -piperidine]- 4(3H)U"l]mlll"ullﬂuml a
H B X /n 3-0hl,
H-l benzopyr an- 2, 'TmsSéH ﬁTpUAﬁcHEEN - 4( 3H)
o D y de VVdEPbAcEmd un ﬂ lulguuu Uflg.r
hours to resul
- di benzyl lmi%%k%@myrm&ﬂ -pipenidipplyHER)-ong derivatives pifarmya (y ni

hydrochl ofhégy, Which was identical to the product of Exanple 5. After
recrystalli zati on from net hanol the product nelted at 262[err]C with

deconposition.R means hal&geypiteo grobp or strzught oPtaarrrhed ohain &7, cadkylogiotip, oamzi

a) Tabletg of 100 I ght contai ni of active ingredient each
Conponent émelr pharmaco oglcally acgeptable.agid, a&@ap%@

50.0 1l 285.0
o6 as we aE)(t)l%egt r{g.@s@n?ﬁ'gt 12 salts of formula (Ja), 100. 6

Sodi um dowkexdin sul f at e 2.5

Pol yvi nyl pyrrol.i done (Kol |i do K 9Ql[err] 5.
. yvinyipy the meanlr(lgs of R an " are 81[e same or dlfferent and a:e%en’ucal with said meanings of

R but can represent also hydrogen; and
U VA means one equivalent of a pharmacologically acceptable anion,

cxerting a favourably influencing effect on dementias of various pathological origin or

accompanying symptoms thereof.

2. A compound of fclaim 1 selected from the group consisting of
1'-(4-fluorobenzyl)-spiro{2H-1-benzopyran-2 4'-piperidine]-4(3H)-one,
1'-(4-chlorobenzyl)-spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one,

1 '-(4-bromobenzyi)-spiro{2H-l-benzopyran-Z 4'-piperidine]-4(3H)-one,
1'-(4-nitrobenzyl)-spiro[2H-1-benzopyran-2,4'-piperidine}-4(3H)-one, -
1'-(4-tert-butylbenzyl)-spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one,
and the pharmacologically acceptable acid addition salts thereof; as well as
a compound of formula ([a) selected from the group consisting of

N\ 1,1 —bxs(4—tert—butylbenzyl) spn'o[ZH-4(3H)-oxo -1-benzopyran-2,4'-piperidinium]bromide and
1',1"-dibenzyl- sp1r0[2H—4(3H)—oxo- ~benzopyran-2,4'-piperidinium] chloride.

3. Pharmaceutical compositions exerting a improving effect on dementias of various
pathological o'rigin and accompanying symptoms thereof, containing as active agent an effective
dose of a spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one derivative of formula D,
wherein R means «___ halogen, nitro group or a straight or branched chain C,alkyl group

or a phamacoldgically acceptable acid addition salt thereof, and/or a pharmacologically

acceptable quaternary salt thereof of formula (Ié), wherein the meanings of R and R’ are the same

or diffcrer;t and are identical with the meaning of R as defined for the present claim but can

represent also hydrogen, and Z represents one equivalent of a pharmacologically acceptable

anion, in an admixture with filling, diluting, savouring, aromatizing, stabilizing, pH-adjusting

| IO O R



T SHEElT

M crocrystal line
Vegetable oil (St

- flerr]) 50. 0 R ThlsSheetHasBeenR laced
rpt exg 5!99 _ 7.5 20
conponents were ukupl 12 gn | & ed aRd then corrpressed t
100 ng wei ght congalni [

ning 10 ng tive ingredid
of 125 ng wei ght ¢ontai ni ng 10 ng of active ingr¢gd The
tablets prepared 4 i were coated i a kﬁ c\ﬁay by ¥ coat

consi st i ngpdasoenigarg anwelt ad ﬁaﬂnﬂaﬁodfa@ét&ﬁng/\a‘kﬁnmland hexilisidshusaaliy abhploged for

bee wax apd 25 carnauba wa c) Capsules containing 20 ng of active
i ngr edi enfie@ighzration of Such G CW%BWSFH s:

9 i um | aur /I S.ugrfoggg £YEehk PHPEAHSAE novel spiro[ZIiIé].—Be%8pyra.n—2,4‘—piperi69rfg-g{3g—£)é0ne
102. 0
[err]

err err
1.6 Cr.¢ allgybgroupy angd pharmacologically acceptable acl,id adliition salts thereof as welE as tllteir
PCT/ HU97/ Qgg%ary salts of formula (Ia), wherein the meanings of R and R’ are 1€ same or different and

derivatives of formits @), ovhetednt Bmeans halogen, nitro group or a straight or brahfhkdCchain

are identical with the meanings of R but can represent also_hydrogen, and Z" means one

equivalent of a pharmacologically acceptable anion, exerting improving effect on dementias of
various pathological origin and accompanying symptoms thereof, which comprises
W, a) reacting o-hydroxyacetophenone with an N-(p-substituted benzyl)-4-piperidone
derivative of formula (II), wherein R stands for halogen or nitro group or a straight or branched
clﬂain C-¢ alkyl group, in the presence of pyrrolidine; or
b) alkylating spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one of formula (IV) with a p-
substituted benzyl halide of formula (III), wherein R means halogen or nitro group or a straight or
branched chain Cy.¢ alkyl group, and X stands for chlorine or bromine, in the presence of an acid
binding agent, then if desired, converting a spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one
derivative of formula (I), wherein R means halogen or nitro group or a straight or branched chain
Cis alkyl group obtained by process a) and/or b) in the base form thereof, to its
pharmacologically acceptable acid addition .salt by ftreating it with a pharmacologically
acceptable acid; and/or, if desited, liberating the base form of a spiro[2H-1-benzopyran-2,4'-
piperidine]-4(3H)-one derivative of formula (I), wherein R means halogen or nitro group or a
straight of.'t;ran-—ched chain Cy. alkyl group obtained as a pharmacologically acceptable acid
addition salt by treating it with a base; or |
c) quaferﬁizing a spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one derivative of formula
(IV) or an acid addition salt thereof, or a spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one
derivative of fomula (I) or an acid addition salt thereof, wherein R means hydrogen, halogen,
nitro group or a straight or branched chain C,.¢ alkyl group, with a benzyl halide of formula (III),
wherein R means hydrogen, halogen or nitro group or a stréight or branched chain C,_ alkyl

group, and X represents chlorine or bromine, to obtain a pharmacologically acceptable

quaternary salts of formula (Ia), wherein the meanings of R and R' are the same or different and

are identical with the meanings of R but can mean also hydrogén, and Z" means one equivalent of
a pharmacologically acceptable anion.
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After thoraughl glconponents, the mixt bpah e rg@rﬁ E QLT
filled.into har § contai ning 20 ng of ngtgavé“f”ﬁgg’é' i én HEET
each. 114- Cl aigls 1.

Spiro[ 2H-| - benz rap-@FEB-P9Perdi qi ne] - 4(3H) - one rrveatives—ef—far mul a
»(1), wherein.. "R means |hdl ogen, nitro gi Z'{EQS SHEET HASgBEE
branched chain { errT—arkyl group,} and their phajnmacol BERLAGEDY accppt abl e

aci d addition SalPreeesad | lof Pain@icBatical 28hb8siAbns ST ah lifproving
wher ei n the meanings of Rand R are the sane or different and are

i dent i cal SHiestPrséareentias af wyiouspathological mriginand arcompenyisg sYymatoss thyreohgauich ¢
and r . . heans one equival ent of .a phar nacol ogj I ,
accept abl € glnﬁo{l]f S &RertHE 55 F g\%u?%egwni eFB%%@P??ggg?fsé’Egt%ﬁ'ﬁﬂ%ﬂ@ﬁyf"é‘%’“'
of vari oupipaidied]ogBHRrone defidliverof REAGIRNE)Wiltgeis WIRian® t her eofhalggen or nitro

2. A conpound of claiml| selected fromthe group consisting of :
1' - (4- f | udFOBR Q% W trasght rea] trppched (plpnoBye alkylogrovp pope phaimesdutieBiHjaccapegble dcid
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(Ia), wherein the meanings of R and R' are the same or different and are identical with the

meanings of R as defined for the present claim but can mean also hydragen, and Z represents

one equivalent of a pharmacologically acceptable amion, with filling, diluting, savouring,

W aromatizing, stabilizing, pH-adjusting and isotonizing as well as formulation-facilitating
additives and auxiliaries usually employed for the preparation of such compositions and
transforming them to a pharmaceutical compositios.

6. Use of formula (I) for improving dementias of various pathological origin and accompanying
symptoms thereof on mammals including man,characterized by administering to the

mammal including men to be treated an effective dose of a spiro[2H-1-benzopyran-2,4'-

piperidine]—4(3H)—one_ derivative of formula (I), wherein R means . ~ halogen, nitro group

or 2 straight or branched chain C,¢ alkyl group, or a pharmaceutically acceptable acid addition

salt thereof; and/or a pharmacologically acceptable quaternary salts thereof of formula (la),

wherein the meanings of R and R' are the same or different and are identical with the meanings

of R as defined in the present ‘claim but can mean also hydrogen, and Z" represents one

equivalent of a pharmacologically acceptable anion, alone or in the form of a pharmaceutical
composition.
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zopyr an- - pi peri

-benzopyran 2,4" -piperi ‘f%i]'r%(:ggf SH?ET
’Lb| e acid addition salts thereof as wel |
cted fAém t he group consisting of 1
2 4(3H) - oxo- 1

m' de and 1',1'-dibenzyl -

spiro[ 2H é@g% xp-| - benzopyran-2, 4' - pi peri di ni- um] chl ori de. 3.
Phar maceut ohpoUsSTtTONS exerting a i nproving effect on denentia's of

vari ous pat ho r c t ai ni ng
as active agenti ﬁl@ﬁ%gté‘%‘g&ﬁﬁgza gf%ﬂég 4{9}{{2&]@%&{1}%&&%‘%8&[1&8?

- benzopyr awhéreill - pi peri di ne] - 4(3H) -one derivative of formula (1), wherein
R nmeans hal ogen, nitro group or a straight or branched chain Clerr L al kyl
group or a  phBr macBedi halegep, attreeproapias sﬁ@lgbt gudranchad chain Cohaller fgmup, and

and/or a p&%{ %Qc%'lo%?éallléagfep%%gﬁ%x%ddét} rnary salt thereof of formula

| . -(4-nitrobenzy
-(4-tert-buty|bé
and t he pharnacol
as a conpound of
1'-bis(4-tert-but
- benzopyran-2, 4' -

(la), where e nea same or different and are
ldentlcal w%llhbmeiﬁﬁﬁteﬁﬂn?fsal@oﬁorﬁﬁﬂdﬂﬂ)d for formula (1)  but
can represent also hydrogen, and Z represents one equivalent of a
pharnacolo@ﬂ@é#ﬂy acceptable anlon in an adm xture with filling,

di | uting, savourln ar o abi | i si . . . .

T " et nreiAep e S8 au o e 3t Aordhbind 1o ideptieal ity geenines of

addi ti ves and a@(bﬁtlcgﬁtﬁegéﬁﬁagdwyd%‘gghomd for the preparation of such
conposi tions. _

Z . means one equivalent of a pharmacologlcally acceptable anion,
exerting a favourably influencing effect on dementia's of various pathological origin or
accompanying symptoms thereof.

2.A compound of claim 1 selected from the group consisting of
1'-(4-fluorobenzy!l)-spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one,
1'-(4-chlorobenzyl)-spiro{2H- 1 -benzopyran-2,4'-piperidine]-4(3H)-one,
1'-(4-bromobenzyl)-spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one,
1'-(4-nitrobenzyl)-spiro [2H- 1-benzopyran-2,4'-piperidine]-4(3H)-one,
1'-(4-tert-butylbenzyl)-spiro{2H-1-benzopyran-2,4'-piperidine]-4(3H)-one,
and the pharmacologically acceptable acid addition salts thereof; as well as
a compound of formula (Ia) selected from the group consisting of
1',1'-bis(4-tert-butylbenzyl)-spiro[2H-4(3H)-o0xo-1 -benzopyran-2,4’-piperidinium] bromide and
I',1'-dibenzyl- spiro[2H-4(3H)-ox0- 1-benzopyran-2,4'-piperidinium] chloride.

3. Pharmaceutical compositions exerting a improving effect on dementia's of various
pathological origin and accompaﬁying symptoms thereof, containing as active agent an effective
dose of a spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one derivative of formula D,
wherein R means halogen, nitro group or a straight or branched chain C,. alkyl group or a
pharmacologically acceptable acid addition salt thereof, and/or a pharmacologically acceptable
quaternary salt thereof of formula (la), wherein the meanings of R and R' are the same or
different and are identical with the meaning of R as defined for formula (1)
but can represent also hydrogen, and Z- represents one equivalent of a pharmacologically

acceptable anion, in an admixture with filling, diluting, savouring, aromatizing, stabilising, pH-
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4.. Process for the BE&;ACEMISHE#E&I ) - REM EMEN

spi ro[ 2H 1- benzopydan- 2, 4' - pi peri d{ng] - 4(3H) - one deri va {\‘/‘L'égf“ VFIS?M gHEET
(1), wherein R neans |haB@APR 99 rp proup or a straight or branched chain
Cerr] al kyl group,f gnd pharnmacol ogi tal | »1gccept abl e acid addition salts

t hereof as well as{thert quaternary gsalts of fornmula (la), wherein the

meani ngs of R and R__are the sane orldifferent and are identical. with the

meani ngs of,.R but n repr.esent al so_hydrogen, .and Z[ err.] nmeaps ope.

equi val ent®® St’é‘gp }?8@6‘?76%3 -1k %ﬁ;@%@ﬂ’;ﬁ&%@}aﬂﬁ@ﬂflg %E@F‘ ?Snémf nggqxﬁgusually
effect on ABARIL frtnfrei@atcr ) Bghawidak. or1 91 n and accompanying
synptoms theredf, which'c ompT 1S S a) reacting

0- hydr oxyacet opthefrooess \iort the arephatipn ofihovel spitsfdHbEbenzbpyrdn-pidppipetidine]-4(3H)-one
derivative,of f.or rra%@aéxl )... Wherein R stands for hal ogen or nitro group or,
a strai ght 9gvaveh Bﬁaﬂ On Wherery Rjmeang plogem, @mifro group g 2 straighhercbrapched chain
pyrroliding; Ao | : . .
spiro[ 2H | eﬁgﬁfzkg})ﬂ?ﬁ 2an Qf)ph pI pelrﬂl%g%c% ga?egﬁ})!eo?%dg d1¥18rr1 r?utsadﬁe\?f aeviv%e%l Ey %1_&: i
subst i t ut equatemayy saltalof dermila (lay, Mbegti thel Meanips 'of RNarld REdd thehaheas [ifférent and
nitro group or a_stra!ght or branched chain C[err} al kyl group, and X
stands for 2enfdsplical WHE the imeaningsnofi Re byt eare mensesspt also Joidepgeni pud 17 ragpaptone
then if degj.t. i . . . . .
pi rof 21+ 1 RuFEenOn BhiyidoBeically pcceptable smjon, crertipg Jmprgying,sfspt o, dempatias of
(1), wher eivaribuyralisiogicdl gigin &1d detérhParyt orfs theedf, WHiclOE olth prrgRed chain

Clerr] al kyl group obtained by process a) ang/or g} in the base form
thereof, to its ) prachsg od-bylronydcytophenope abith ani i-épesuibstituteds enzyb)y4-piperidone

t ti ity W th i cal | bl i.d; d/or, if desired
et g b RS SRR SRR RS 85N AR ' st R b e
pi peri di ne]chdindt{l M08 gitfip, M?ﬂlj:gﬁs&{cefo?b%KHiﬁé')or wherei n R means hal ogen or

nitro group or a straight or branched thain err] al kyl group obtained as

a phar macol ogi cablalkylatingEpirb[2-hdenzopsciaii 2,4 eripesialine] 93 H ) et afrfgrmula (V) hwith a p-
base; or

S of ov 1.5y S BAREL PR 0. hearp Romeensdplons PrEieg e o st o
(1V) or an ﬁ'ﬁh&ea‘éﬁéﬁxlcgﬂ aféd Emtu?ie | ne]’sfaﬁ?%ﬁsr_cglrc])rine or bromine, in the  presence rr?ﬁ an acid

spiro[ 2H | - benzopyran- 2, 4" -pipe e derivative

(1) ‘or an awndingdgent, dhens #] desirbdr caberting er spiro[ B +iebanzopyya-2 gbpipetidihelgt{BH)-one

nitro group,or a stgai g.lt ?)r'w?lranched chain C [err] alkyl gro,ug, with_ a .

benzyl hal | &3HvE Bfﬁﬁﬁ a((f) pperein B pmeans halpgener it group Q& A straighbrydmanshed chain

nitro group t Ledyah F oAl AQC hai n rg I r , .

represents cc:ﬁf oa:ﬂiqﬁe ggdr‘ﬁbtrog?hﬁ%ég, %? oggﬁf %i %b aanp é;rr r%cg]l loi%(ii cbaatll‘c’ ﬁgyﬁg@cgbet?%1 )e&) its
pharmacologically acceptable acid addition salt by treating it with a pharmacologically

acceptable acid; and/or, if desired, liberating the base form of a spiro[2H-1-benzopyran-2,4'-
piperidine}-4(3H)-one derivative of formula (I), wherein R means halogen or nitro group or a
straight or branched chain Ci.s alkyl group obtained as a pharmacologically acceptable acid
addition salt by treating it with a base; or |

¢) quaternizing a spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one derivative of formula
(IV) or an acid addition salt thereof, or a spiro[2H-1-benzopyran-2,4'-piperidine]-4(3H)-one
dgrivative of formula (I) or an acid addition salt thereof, wherein R means hydrogen, halogen,
nitro group or a straight or branched chain C,.4 alkyl group, with a benzyl halide of formula (III),
wherein R means hydrogen, halogen or nitro group or a straight or branched chain C,.s alky!
group, and X represents chlorine or bromine, to obtain a' pharmacologically acceptable
quaternary salts of formula (Ia), wherein the meanings of R and R’ are the same or different and

. are identical with the meanings of R but can mean also hydrogen, and Z" means one equivalent of

- a pharmacologically aéceptable anion. .
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quate;nary sal ts OREPIACEMENT! SHEETher ei n the neani ngs-wof ~and-R ~ape t
sane or differentja ' jcal with the neani%’s"m'-bﬁﬁ-iéénuﬁé[;m’
al so hydrogen, an ns equi yal ent of a pharmacol ogical ly

accept abl e ani on. @%APF?% P - 188- 5. Process for the
preparation of phar | popi tions exerting an inproving effect on
denentia' s of varijous pathol ogi cal prigin and acconpanyi ng synptons

t hereof, which '

: g A1t S~ S~ T XI n? ﬁls active agent an effective, dose,
of a spiro[2H12b ﬁ%%f%nt@,wepﬂw%P B mswﬁﬁ)s SHIONS \RAETIAG 4y improving
formul a (1 kifeB GdrerBa oA VariBR @?&gglprﬂﬁgﬁrpa&f %Bm&ﬁ@ni%ﬁ% Itl‘R:lrreaf yhich

branched chain C err] alkyl group, nmaceut i c e acl

addi tion sal¢ o lper esfe s andking asfactive Ageniaaaffectivd Hyscasice ppied[RH- Gbcizopyran-2,4'-
salt thereof o_f_feirgyla (la), wherein the neanings of Rand R are the sane
or differ etPeRfinedAs Hyans denvatiye of formulanwhgeinok mreags halegem egynitro group or a

for formul g S e [ e | e

of a phar maselebyrk erficid el £, 2 BIRETH:  BRtrehREHEARR RS SRR Bl
aronat i zi ngherstfahd/os ofig phaxrhagelitically Btepiablel quatetritiry sdlOtheof\ef formbla (1a), wherein
formulation-faciljtating additives and auxiliaries usually enployed for the

pr epar at i orfh®meapisgs obFpih R an theasamet aradiferontandcare identical vitlphermessings i€ R as
composi t1 Oyefined . for formula (1) but can mean also hydrogen, and Z represents one

equivalent of a pharmacologically acceptable anion, with filling, diluting, savouring,
aromatizing, stabilising, pH-adjusting and isotonizing as well as formulation-facilitating
additives and auxiliaries usually employed for the preparation of such compositions and

transforming them to a pharmaceutical composition.

R -



PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
nterational Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 : (11) International Publication Number: WO 97/37630
A2 .
A6IK {43) Internationsl Publication Date: 16 October 1997 (16.10.97)
" C
. : SZABO, S [HU/HU]; Liszt Ferenc tér 9.IL.S, H-106]
(21) International Application Number: PCT/HU97/00012 Budapest VARGA, es [HU/HUJ; Thokdly i.
. p u. 20, H-1184 Budapest (H ASZY it [HU/HUJ;
(22) International Filing Date: 3 April 1997 (03.04.97) Madsch tér 1, H-2004 Nagykovicsl ( ERE, Aniké
[HU/HU}; Egry J. u. 40, H-1111 Budapest (HU).
(30) Priority Data: .
. (74) Common Representative: RICHTER GEDEON
P 96 00928 10 April 1996 (1004.96) HY VEGYESZETI GYAR RT; Gybmrdi ut 1921, H-
1103 Budapest X (HU). :

(71) Applicant (for all deslgnamd States except U/S): RICHTER
GEDEON VEGYESZETI GYAR RT. [HWHU}; Gydmr6i
it 19-21, H-1103 Budapest X(HU)

(72) Inventors; and
(75) Inventors/Applicants (for US only): HARS , Kdlman
[HU/HU]J; Tirista u. 7, H-1025 Budapest (HU ZABAD—
KAl Istvan /HU}; Margé Tivadar u, 182, H-1186 Bu-
dapest (H ORZA, Istvé UIHU] Margé Tivadar u.
218, H-1185 Budapest (HU 1, Egon [HU7HU);
Tovis n. 7/b, H-1022 Budapest ( , Béla [HU/HU};
Gergely u. 48, H-1103 Budapest (H ELLlONlSZ, Mar-
git [HU/HU]; Trencsényi u. 45, H-1125 Budapest (HU).
@FARKAS. [HU/HU]J; Olajliget u. 42, H-1103 Bu-
dapest (HUR} HORVATH, Csilla [HU/HU); Dér u.- 42, H-
1105 Budapest (HU): MOR, Katalin (HU/HUJ; Nyar
u. 99,"H-1045 Budapest (HUJSLAPIS,
Abaliget . 86, H-1172 Budapest (H SZLOVSZKY,
Istvdn IHUI;!I—.!]_— ‘Bartok Béla Gt 16, H-1111 Budapest (HU).

sébet [HU/HU]J; .

(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,
CA, CH, CN, CZ, DE, DK, EE, ES, F1, GB, GE, IL, IS,
IP, KE

B
H
_E

patent
patent (AT BE, CH,
LU, MC, NL, PT, SE).

Puhlished
Without international search report and to be republished
upon receipt of that repor:.

(S4)Tl!le NOVE[. Srmo [2H-1-BENZOPYRAN-2,4'-PIPERIDINE]- 4(3H)-ONE DERIVATIVES, ACID ADDITION SALTS

(87 Abstract w‘”‘

. ""The " invention
relates to npvel
spiro[2H-1- benzopyran-

2,4'-piperidine)-4(3H):one .

derivatives of formula.
(1), wherein R stands for =~ -
halogen, nitro group or a' -

straight or branched chain
C.s alkyl group, and their
acid addition salts, as well
as their quaternary saits of
formula (Ia), wherein R and
R’ are the same or different
and are identical to the
meaning of said (above) R
or can mean also hydrogen;
and Z' represents one
equivalent of an anion. The
compounds of formulas (I)
and (Ia) exert an improving
effect on dementias of
various pathological origin

THER,EOF&ND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

()

z (la)

and accompanying symptoms thereof. Furthermore, the invention relates to a process for the preparation of compounds of formulas (l)
and (Ia); to pharmaceutical compositions containing as active agents the above compounds of formulas (I) and (Ia); and to a method of

treatment.




