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Field of the Invention:

The present invention relates to a novel quinoline
derivative and a salt thereof possessing a superior anti-
acetylcholinesterase activity, an intermediate for the
preparation of the quinoline derivative and a salt thereof,

and a pharmaceutical composition comprising these compounds.

Description of the Background:

Senile dementia is bréadly classified into the cerebral
vascular disorder type and the Alzheimer type. Even though
causes of Alzheimer type senile dementia have still to be
elucidated, a number of attempts have been undertaken to
treat or cure the disease by the administration of
cholinergic drugs, since the theory of the cholinergic
effects was proposed. For example, there is a report on the
study of curing senile dementié by the use of physostigmine
which i; a typical acetylcholinesterase inhibitox
[Neurology, 8, 397 (1978)]. Japanese Patent Laid-open
(Kokai) Nos. 148154/1986, 141980/1988, 166881/1988, 73/1989,
25035371989, 167267/1990, J. Medicinal Chemistry, 31, 1278
(1988), and J. Medicinal Chemistry, ;g, 1805 (1989) report
about anti-acetylcholinesterase effects of aminoacridine
derivatives, claiming the effectiveness of the compounds in

k] ’ .
the curing of senile'dementia Summers et als report the

q.—
E

effectiveness of 9—am1no l 2 3 4-tetrahydro-acr1d1ne
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treat or cure the disease by the adm ni stration of cholinergic drugs, since
the theory of the cholinergic effects was proposed. For exanple, there is a
report on the study of curing senile denentia by the use of physostigm ne
which is a typical acetylcholinesterase inhibitor (Neurology, 8, 397
(1978)]. Japanese Patent Laid-open (Kokai) Nos. 148154/1986, 141980/ 1988,
166881/ 1988, 73/1989, 250353/1989, 167267/1990, J. Medicinal Chem stry, 31,
1278 (1988). &Bacyingpdaniiniecthbinsinythg2impaovenamgoin rameptons Rf
anti-acetyl cholinesterase effects of aninoacridine derivatives, cIa|n1n

the effectiveheBilerdemensbapbahients ehcAlzheimenrtyes (Bheidiwniinglan
Sumrers et al. report the effectiveness_of

9- ami no- 1, 2, 399urae L aAfMEIAEL NG ndls 1341 (1986)].

These known acetylchollnesterase inhibitors, however,
do not exhibit sufficient curative effects and are
accompanied by side effects such as liver disorders and the
like.

The development of a compound useful as a medicine for
curing dementia, which possesses an excellent anti-
acetylcholinesterase effect with a least side effects, has
therefore been desired.

In view of this situation, the present inventors
synthesized various compounds and studied their
pharmaceutical effects, and found that novel quinoline
derivatives represented by the following formula (I) or
their salts and novel piperidine derivatives represented by
the following formula (II) or their salts exhibited
excellent anti-acetylcholinesterase effects and were
effective for curing dementia such as amnesic syndrome.
Such a finding has led to the cémpletion of this invention.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to

provide a quinoline derivative represented by the following

formula (I):

2

R! = "CHz
(CHZ )m
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2 Substitute sheet - 17 June 1996 (Tacrine) and lecithin in the

i nprovenent in synptons of senile denentia patients of Al zheiner type [The
New Engl and Journal of Medicine, 315, 1241 (1986)]. These known

acetyl cholinesterase inhibitors, however, do not exhibit sufficient
curative effects and are acconpani ed by side effects such as liver

di sorders and the like. The devel opnent of a conpound useful as a nedicine

;greuc”uglhglgl ﬁgs 2%%1%% e Tl'ectlo\é/)&?l'ts%géne east&% l%?%‘e@?@,’;—ﬁ’aswt:ﬂer efore been

O e o ARG B - PravERuA T e g,
Y represents a group >C=Q or >CHOH, Rl is a hydrogen atom, a
halogen atom, an_alkyl group, an alkoxy group, Or an
alkylthio group, R2 is a hydrogen atom, a halogen atom, an
alkyl group, a hydroxy group, an alkoxy group, a phenyl
group which may have a substituent, a phenoxy group, an
alkanoyloxy group, or an amino group which may have a
substituent, R3 is a hydrogen atom, a halogen atom, an alkyl
group, or an alkoxy group, and m is an integer of 1-3; or a
salt thereof. |

Another object of the present invention is to provide a

piperidine derivative represented by the following formula

(II):

wherein R! is a hydrogen atom, a halogen atom, an alkyl
group, an alkoxy group, or an alkylthio group, R3 is a
hydrogen atom, a halogen atom, an alkyl group, or an alkoxy
group, n is an integer of 0~7, and the dotted line may
optionally be present; or é salt thereof.

Still another object of the present invention is to
provide a composition for inhibiting acetylcholinesterase
comprising a gquinoline of formula (I} or a salt thereof, or
a piperidine derivative of formula (II) or a salt thereof,

and a pharmaceutically acceptable carrier.
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phar maceutical effects, and found that novel quinoline derivatives
represented by the followng fornmula (I) or their salts and novel

pi peri di ne derivatives represented by the following formula (l11) or their
salts exhi bited excellent anti-acetylcholinesterase effects and were
effective for curing dementia such as ammesi c syndrone. Such a finding has
led to the conpletion of this invention. SUVWARY OF THE | NVENTI ON

RO AT oo cSHhE BBt HEBEETER! r ERbuRl RrberBip 45 ooMiadliae
a method of preventing or treating dementia comprising
administering an effective dose of a quinoline of formula
(I) or a salt thereof, or a piperidine derivative of formula
(II) or a salt thereocf, to a person suffering from or under
a risk of suffering from dementia.

Other objects, features and advantages of the invention
will hereinafter become more readily apparent from the
following description.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

In the definition of formulae (I) and (II), the alkyl
group is a linear, branched, or cyclic alkyl group having
1-8 carbon atoms, e.g., methyl, ethyl, n-propyl, i-propyl,
n-butyl, i-butyl, t-butyl,'n—penfyl, n-hexyl, cyclopropyl,
cyclopentyl, cyclohexyl, etc.; the alkoxy group is an alkoxy
group having 1-8 carbon atoms, e.g., methoxy, ethoxy,
n-propoxy, i-propoxy, n-butoxy, i-butoxy, t-butoxy, etc.;
the halogen atom is chlorine, bromine, or fluorine; the
alkylthio group is an alkylthio group having 1-8 carbon
atoms, e.g., methylthio, ethylthio, n-propylthio,
n-butylthio, i-propylthio, etc.; and the alkanoyloxy group
is an alkanoyloxy group having 2-6 carbon atoms, e.g.,
acetyloxy, propionyloxy, n-butyryloxy, i-butyryloxy,
n-valeryloxy, i-valeryloxy, hexanoyloxy, etc. The phenyl
group which may have a substituent is; for example, phenyl,

o-methylphenyl, m-methylphenyl, p-methylphenyl,

i




3 Substitute sheet - 17 June 1996 wherein >A= represents a group
>N-(GH err])n-, >C=, >C=CH(CH err])n-, or >CH(CH err])n-, wherein nis an
integer of 0-7; Y represents a group >C=0 or >CHOH, Rl err] is a hydrogen
atom a hal ogen atom an al kyl group, an al koxy group, or an alkylthio
group, R2 is a hydrogen atom a hal ogen atom an al kyl group, a hydroxy
group, an al koxy group, a phenyl group which may have a substituent a

roup,
Cbetttuant . SR E A BIAYY ol Ao A B e e

an_al koxy gr@%u AN GHIAE iy 1PY @08 ut ileudnOTE6Y: Sald atnﬁ%{c?cﬁro@m her

obj ect of the preésent invention is to provide a piperidine derivative

represent ed RydikRid Aign Naraakpll 2 ddd Dkylaminoalkyl, alkarbyl,
alkoxycarbonyl, (l-benzylpiperidine-4-yl)methyl, 2-(1-
benzylpiperidine-4-yl)ethyl, 3-(l-benzylpiperidine-4-
yl)propyl, 4-(l-benzylpiperidine-4-yl)butyl, etc. Here, the
aralkyl groups are benzyl, o-xylyl, m-xylyl, p-xylyl,
o-anisyl, m-anisyl, p-anisyl, o-fluorobenzyl, m-£fluoro-
benzyl, p-fluorcbenzyl, o-chlorobenzyl, m-chlorobenzyl,
'p-chlorobenzyl, o-fluoromethylbenzyl, m-fluoromethylbenzyl,
p-fluoromethylbenzyl, phenetyl,. etc. The alkanoyl groups
are those containing 1-6 carbon atoms, e.g., acetyl,
propionyl, n-butyryl, i-bufyryl, n~valeryl, i-valeryl,.
n-hexanoyl, etc., and the alkoxycarbonyl groups are those
containing 2-6 carbon atoms, e.g., methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, i-propoxycarbonyl,
n-butoxycarbonyl, t-buto#ycarbonyl, etc.

There are no specific restrictions as to the salts of
compounds of formula (I) or (II), so long as they are
pharmaceuticélly acceptable compounds. They may be a salt
of inorganic acid, e.g., hydrochloride, sulfate, nitrate,
hydrobromide, etc.; or a salt of organic acid, e.g.,
acetate, oxalate, citrate, fumarate, maleate, succihate,
lactate, p~toluenesulfonate, methanesulfonate, etc.

The compound of formula (I) or (II) of the present

invention can be prepared by one of the following processes

1-6.
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[érr] wherein R err] is a hydrogen atom a hal ogen atom an al kyl group, an
al koxy gr 0, ..or 13n al kylthio group, R3 is a hydrogen atom a hal ogen atom
an al kyl 8‘? an al koxy group, nis an integer of 0-7, and the dotted

line may optionally be present; or a salt thereof. Still another object of
the present invention js to proliide a co igpiaon for inhibiting
acetyl chol i nest erase fai Si rEp}? qui noﬂg formula (1) or a salt

Y

thereof, or a piperidine derivattve o IHa)(’!Iﬁz(br g salt thereof, and
a phar m':lceutlcally0 cceptabl e carrier. "% Substitute sheet - 17 June
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A further object of the present invention is to provide a method of
‘preventing or treating denentia conprising adm nistering an effective dose
of a quinoline of fornmula (1) or a salt thereof, or a piperidine derivative
of fornmula (1l) or a salt thereof, to a person suffering fromor under a

ri sk- of suffering fromdenentia. Qther objects, features and advantages of
the invention will hereinafter becone nore readily apparent fromthe

fol | owi ng descri pih0fne DEBAYEER:DESCELET! % CFa THELLOVENIL GB, A PREEERRED
EMBODI MENTS In the definition of formulae (I') and t he aIkyI group is

a linear, braggéedairyicyebup,akkyl Rérompahavmaré Bhéaébﬁa 8k0fkose. 9. ,
nmet hyl , ethyl n- propyl, i-propyl, n- butyl I -butyl, t-butyl, n-pentyl,
n- hexyl , cycbﬁévﬂoyhly defined.

According to the above process, an ester of
halogeno-f3-keto acid (3) is reacted with ethylene glycol to
obtain an ester of halogeno-f,p-ethylenedioxyalkanoic acid
(4), which is hydrolyzed into halogeno-f,f-
ethylenedioxyalkanoic acid (5). Compound (5) is then
reacted with compound (6) to produce an amide compound (7),
which is converted into a cyclic amide derivative (8) by the
reaction with a base. Compound (8) is deprotected into
compound (9). This cyclic compound (9) is reacted with
substituted o-amincbenzonitrile (10) to produce compound
(IIa), which is cyclized to give a guinoline derivative (Ia)
of the present invention.

The reaction of compound (3) with ethylene glycol can
be carried out according to a conventional method in a
solvent such as toluene and in the presence of an acid such
as p-toluenesulfonic acid. The hydrolysis of compound (4)
is preferably performed in the presence of a base such as
sodium hydroxide, potassium hydroxide, or the like at room
temperature. The reaction of compound (5) with compound (6)
can be carried out in an inert solvent such as methylene
chloride, chloroform, or the like in the presence of a
condensing agent such as dicyclohexylcarbodimide. Compound
(7) is cyclized by the reaction with a base such as sodium

alkoxide in a polarized solvent such as alcohol or the like.
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cycl opentyl, cyclohexyl, etc.; the al koxy group is an al koxy group havi ng
1-8 garbon atons, e.g., nethoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy,

i -butoxy, t-butoxy, etc.; the halogen atomis chlorine, bronine, or
fluorine; the alkylthio group is an al kylthio group having 1-8 carbon
atoms, e.g., nethylthio, ethylthio, n-propylthio, n-butylthio,

| -propylthio, etc.; and the al kanoyl oxy group is an al kanoyl oxy group
havi ng 2-6 cdfi®rreaction efqr , renetingxiyhe pethy enddioxy rextap rof oxy,

i -butyryl oxy, n-valeryloxy, i-valeryloxy, hexanoyloxy, etc. The pheny
group whi ch mmpmved al Bubke i pxeterakly feareietnmiet Hihdhe r@mwyl%enyl
m et hyl phenyl , p-neth

compound ?éfﬂmngg hydrochloric acid in & solvent such as
water, alcohol, or the like. The reaction of compound (9)
and substituted o-aminobenzonitrile (10) can be carried out
in a solvent such as toluene or benzene and in the presence
of a condensing agent such as p-toluenesulfonic acid under
heating. Compound (IIa) thus obtained is easily converted
into a quinoline derivative (Ia) of the present invention by
the cyclization. This cyclization reaction is perférmed in
a solvent such as tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane, diethylene glycol dimethyl ethér, or the
like in the presence of a base (e.g., potassium carbonate)
.and copper (I) chloride at room temperature to a refluxing
temperature.

Compound (Ila) may be converted into a compound of the
following formula (IIb) by the reduction using sodium

cyanocborohydride, or the like.

. -0 : %

R’—@( N—(CH:)DCN-CHr@ (IIb)
N
i

wherein Rl, R3, m and n have the same meanings as previously

defined.

This Sheet Has Been R 8

T




5 ~ Substitute sheet - 17 June 1996 o-nmet hoxyphenyl, m methoxyphenyl,
p-netﬁoxyp?gqx% et.c. The groups which nay be a substituent for the am no
group i ncl ude F?jm, aral kyl, aral kyl am noal kyl, al kanoyl, al koxycarbonyl ,
(1 -benzyl pi peridine-4-yl)nethyl, 2-(1- benzyl pi peridi ne-4-yl)ethyl,

3- (I -benzyl pi peridine-4- yl)propyl, 4-(I|-benzyl piperidine-4-yl)butyl, etc.
Here, the aral kyl groups are benzyl, o-xylyl, mxylyl, p-xylyl, o-anisyl,
m ani syl , p-anisyl, o-fluorobenzyl, mfluoro- benzyl, p-fluorobenzyl,

o- chl orobenzyl, mchl orobenzyl, p-chlorobenzyl, o-fluoronethyl benzyl, R?
m f | uor onet hyl benzyl Nip-f 0 uor onet hyl benzyl ,Nyphepetyl, etc. The anoyl|
groups are thosg~copiQi nixg 1-6 carbon atong, ejg., QUEt(Pl ) propi orpil,
n-butyryl, i ] ryR? i - vefe N

, exgnoyl, etc., t he
alkoxycarboﬁy '

(CH!)-' ’ N (CH:)-.
4] 02
' NHR® 0 B
Rl@CH(CH:)& < -CH, H.
N (CHﬁ)l: -
(Ib)
NHR® ¢ B
(CH2)a . N‘CH:@
R? : :
N (CHz)n
(lc)
“ j HeU
:. | Hz0
NH: 0 | R
R’q‘iﬁjc”(cn’)n < - N"CH: H2
N N (CHs ) '
(1d) _

NH. 0 R®

pi (CH:)n"< N"CHz-@
N (CHz)-

(le)
1 Redvoti

NH:  oH R?

Pt (CH:)-‘< _CHaO
N (CHy)a '

G
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containing 2-6 carbon atons, e.g., nethoxycarbonyl, ethoxycarbonyl,

n- propoxycar bonyl, i-propoxycarbonyl, n-butoxycarbonyl, t-butoxycarbonyl,
etc. There are no specific restrictions as to the salts of conpounds of
formula (1) or (Il), so long as they-are pharnaceutically acceptable
conpounds. They may be a salt of inorganic acid, e.g., hydrochloride,
sulfate, nitrate, hydrobrom de, etc.; or a salt of organic acid, e.g.,

e o o S S o LB e 8 S U A O ryn,
|(0 'r'ozzegfsetshi‘_ fé‘?%a& WENL | Qb S  P6n P' ERRT Bifle PAmAE Pl PE 1 04LR8ELT an
integer of 0-6, and Rl, R3, m and n have the same meanings
as previously defined.

According to the above reaction scheme, a quinoline
derivative (11) is reacted with a compound HRS, which is a
reactive derivative of an alkyl formate or the like, to
produce compound (12), followed by the reaction of compound
(12) with an aldehyde compound (13) to give compound (Ib).
Compound (Ib) can be reduced into compound (Ic). Compounds
(Id) or (Ie) can be obtained by the hydrolysis of compounds
(Ib) or (Ic), respectively. Compound (Ie) can be obtained
also by the reduction of compound (Id), and a hydroxy
compound (If) can be obtained by the reduction of (Ie).

Halogeno formate, acid anhydride formate, and the like
are given as examples of the reactive derivative of an alkyl
formate to be reacted with the quinoline derivative (11).
The reaction of the quinoline derivative (11) and the
formate'is preferably carried out in a polarized solvent in
the presence of a base such as 4-dimethylaminopyridine at
room temperature to 80°Ct The reaction of compounds (12)
and (13) can be carried out in the presence of a base such
as lithium diisopropylamide or the like at -80°C to room
temperature. The reduction of compound (Ib) or (Id) may be
performed by feeding hydrogen in the presence of a
conventional catalytic reducing agent, e.g. palladium

carbon. The hydrolysis of compound (Ib) or (Ic) is carried
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(Process 1) 6 Substitute sheet - 17 June 1996
[err] 7 Substitute sheet - 17 June 1996 In the above reactions, X is
a halogen atom Rerr] is a lower alkyl group, Rerr], Rerr], mand n are
the sane as those previously defined. According to the above process, an
ester of hal ogeno-B-keto acid (3) is reacted with ethylene glycol to obtain
an ester of hal ogeno- B, B-et hyl enedi oxyal kanoic acid (4), which is

hydrol yzed into hal ogeno-B, B- et hyl enedi oxyal kanoi ¢ acid (5). Conpound (5)

s then out easily when R is an alkoxycarbonyl group, in the
presence of a mineral acid, e.g., hydrochloric acid, or an
organic acid, e.g., trifluoro acetic acid. The reduction of
compound (Ie) can be carried out by using sodium boro-
hydride in a polarized solvent such as an alcohol, or by
using lithium aluminum hydride in a solvent such as

tetrahydrofuran.

<Process 3>

0

L
0 NH: 0
(C Ju
| @C" b
— R! l
(c 3)- N/ (CH!)-

L, =

(10)

R?
HzN(CHz).—< ’CH:O
| {6

R
NH: 0
o N N“(Cﬂz)a—< N-CH. 'E:EE»
|
N7 N(CHa)a
) (la)
NHR®* ¢ v
> =Lz ). -
N7 N(CHs).
(ig)
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reacted with conpound (6) to produce an am de conpound (7), which is
converted into a cyclic am de derivative (8) by the reaction wth a base.
Conmpound (8) is deprotected into conmpound (9). This cyclic conmpound (9) is
reacted with substituted o-am nobenzonitrile (10) to produce conpound
(I'ra), which is cyclized to give a quinoline derivative (la) of the present
i nvention. The reaction of conpound (3) with ethylene glycol can be carried

out according to §nc§?§egbbggakeggggﬁqsinRa ?glggnglﬁgsg¥22g%§gpengngnd in

the presence of an a such as p-toluédesul foni'c aci 6l ysi's of

conpound (4) glls RBef & ahky nPRELR FRE sBrkNRcBNERGRCEsCbraviaagiguch as
sodi um hydr oxi de, potassi um hydroxide, or the |1 Ke at roomtenpérature. The

reacti on of ggwpaeAd (5) with conmpound (6) can be carried out in an inert
sol vent such as nethyl ene :
According to the reaction scheme, a B-ketolactone (14)

of various kind is reacted with substituted o-aminobenzo-
nitrile (10) to produce an enamine compound (15), which is
then cyclized to give an aﬁinoquinoline compound (16). The
aminoquinoline compound (16) is then reacted with compound
(6) to produce compound (Ia) of the present invention.
Furthermore, the reaction of compound (Ia) with a reactive
derivative of a fatty acid (RG-OH) gives compound (Ig).

The reaction of substituted o;aminobenzonitrile (10)
and B-ketolactone (14) can be carried out in an alcohol in
the presence of an acid such as hydrochloric acid at room
temperature, or in a solvent such as toluene or benzene and
in the presence of a condensing agent such as p-
toluenesulfonic acid under heating. The cyclization of
enamine compound (15) is carried out in a solvent such as
tetrahydrofuran, 1,4-dioxane, or the like in the presence of
a base (e.g., potassium carbonate) and copper (I) chloride
at room temperature to the refluxing temperature. The
dehydration-condensation'reaction of aminoquinoline compound
(16) and compound (6) for producing quinoline derivative
(Ia) may be carried out in the absence of a solvent, by
heating the mixture to 180-220°C or by heating in a sealed
tube at 100-200°C. The reactive derivative of lower fatty

acid to be reacted with compound (Ia) may be carboxylic acid

12
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chloride, chloroform or the like in the presence of a condensi ng agent
such as dicycl ohexyl carbodi m de. Conpound (7) is cyclized by the reaction
with a base such as sodi um al koxi de in a polarized sol vent such as al cohol
or the Iike. 8 Substitute sheet - 17 June 1996 The reaction for
renovi ng the ethyl enedi oxy group of conmpound (8) is preferably carried out
by the reaction of conpound (8) mﬁth hydrochloric acid in a solvent such as
wat er, al cohol reactlon of conpound (9) and substituted
o- anlnobenzonl??ﬁ?d£?§8 égﬁb h?r?%ﬂ obelidea evl thatltkeh amsdtohalene or

benzene and i nprédetr Pbss f nsln agent such as p-toluenesulfonic
o d undoar €& Ep@ e f£ &L thé presence of a base such as

pyridine, triethylamine,

i0o0°c.

or thg like at room temperature to

<Process 4>

CO0R" COOR?

R-{:::]( {Z:i][; _Gyclization |
NH. (CH du

' [0

DL, QOO
NZ ccrm.

(CH:)- (1n)

t///ggg;mmnn ' Alkylation
@ff\q—(cn,) "= -CH,—Q
(CHS)-

an MUR'
‘@(Y\N-(Cﬂz).* N- CHz‘@
HNR?®
. (CH'.')- ($5)]
NR'
NHR®
OGO
CCHS)- (1k)
13
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heati ng. Conpound (lla) thus obtained is easily converted into a quinoline
deriyvative (la) of the present invention by the cyclization. This
cyclization reaction is perforned in a solvent such as tetrahydrofuran,

1, 4-di oxane, 1, 2- dinethoxyethane, diethylene glycol dinethyl ether, or the
like in the presence of a base (e.g., potassium carbonate) and copper (I)
chloride at roomtenperature to a refluxing tenperature. Conpound (lla) my

be converted into @ aNEpeEREtdlon heHad oM Na § of Myjd-dddrP)attin tdie an

reduction using sodi um cyanoborohydride, or the like. [err] wherein Rierr],
Rlerr], m andlkylavwrdiis Sdsteanidlgey gy ictis phiefilnetoup, R is

an alkyl group, a benzyl group which may have a substituent,
or an aralkylaminoalkyl group, M is an alkali metal, X is a
chlorine or bromine atom, and Rl; R3, m and n have the same
meanings as previously defined.

Accdrding to the above reaction scheme, f-ketolactone
(14) of various kind is reacted with an anthranilic acid
derivative (17) to'produce enamine compound (18), which is
then cyclized to give a guinolinol compound (19). This
compound (19) is reacted 'with compound (6) to obtain
quinoline derivative (Ih) of the present invention.
Quinoline derivative (Ih) is halogenized to give compound
(Ii) or alkylated into compound (Ij).

Compound (Ij) can also be prepared by reacting compound
(Ii) with an alcoholate (MORS) of various kind. Compounds
(Ii) and (Ij) may easily be converted into compound (Ik) by
the reaction with an amine (NHRY).

The cyclization of enamine compound (18) can be carried
out by using polyphosphoric acid, trifluoromethane sulfonic
acid, or a Lewis acid of various kinds, preferably by using
polyphosphoric acid at 130-150°C. The dehydration-
condensation reaction of quinolinol compound (19) and
compound (6) for producing quinoline derivative (Ih) may be
carried out in a solvent such as N-methyl-2-pyrrolidone by
heating the mixture to 180-220°C. Compound (Ih) may be

alkylated by using diazoalkane, or by the reaction with a

14 This Sheet Has Been Re
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9 Substitute sheet - 17 June 1996 ( Process 2) [err] 10
substitute sheet - 17 June 1996 In the reaction schene, Rerr] is the
above-nmenti oned group which may be a substituent for the am no group, 1
denotes an integer of 0-6, and R err], R err], mand n have the sane
meani ngs as previously defined. According to the above reaction schene, a
qui noline derivative (11) is reacted with a conpound HR[err], which is a

lower-alkyl halide in a solvent such as dimethylsulfoxide,
dimethylformamide, or the like and using sodium hydride as a
base. The halogen substitution reaction of compound kIh)
can be carried out by using phosphorus oxychloride,
triphenylphosphine dichloride, triphenylphosphine dibromide,
or phosphorus pentachloride. The conversion of compound
(Ii) to compound (Ij) can be carried out by reacting
compound (Ii) with an alkaline metal salt of alcohol in a
solvent such as ﬁn alcohol, dimethylformamide, or the like.
Compounds (Ii) and (Ij) may easily be converted into
compound {Ik) by the reaction of these compounds with an
alkyl amine or a benzyl amine at room temperature to
refluxing temperature.

<Process 5>

Rl 0 1o 0 R3
Ru@fY\ (i 2. R:@(‘%\/\ N(CH)o~  N~CHs
N7 (CH,), N7 (cﬂl,)m
7.1 .

an

wherein R10 is a hydrogen atom, an alkyl group, or a phenyl
group which may have a substituent, and Rl, R3, m and n have
the same meanings as previously defined.

The reaction to produce quinoline derivative (Il) of
the present invention from compound (20) may be carried out
in the same way as the reaction for producing compound (lIa)

in Process 3.
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reactive derivative of an alkyl formate or the like, to produce conpound
(12), followed by the reaction of conpound (12) with an al dehyde conpound
(13) to give compound (Ib). Conmpound (Ib) can be reduced into conpound
(Ic). Conmpounds (1d) or (le) can be obtained by the hydrolysis of conpounds
(I'b). or (Ic), respectively. Conpound (le) can be obtained al so by the
reducti on of g@ﬁgggg€ §4d), and a hydroxy conpound (If) can be obtained by
the reduction of (le). Hal ogeno formate, acid anhydride formate, and the

i ke are given as exanples of the reactive derivative of an al kyl formate
to be reacted wth the quinoline derivative (11). The reaction of the

qui noline derivative (11) and the formate is preferably carried out in a
pol ari zed solvent in the 6Pésenqp of a base such as 4-di nmet hyl am nopyri di ne
at roomtenperature to 80[err]C.; The reaction of compounds (12)

. RS
O N“CH: ' NHR5 O
' | N7 (CHa).
(im)
‘////1;:; Ha

(lc)

NH. 0 R?
H,0
) X N~CH, Hs :
R - '(le)
NZN(CHL).

(1n)

wherein Rl, R3, Rs, and m have the same meanings as
previously defined.

Carbonyl compound (21) is reacted with compound (12)
to give compound (Im). Then, compounds (In), (Ic) and (Ie)
can be prepared according to the same mannexr as in Process
2.

In the above processés, the separation of compound (I)
of the present invention from the reaction mixture can be
carried out by conventional methods such as solvent
extraction, recrystallization, column chromatography, and

the like.

< i



and (13) can be carried out in the presence of a base such as lithium

dii sopropylamde or the like at -80[err]C to roomtenperature. The
reducti on of conpound (Ib) or (Id) nay be performed by feeding hydrogen in
t he presence of a conventional catalytic reducing agent, e.g. palladium
carbon. The hydrolysis of conmpound (Ib) or (Ic) is carried 11
substitute sheet - 17 June 1996 out easily when R5 is an al koxycarbonyl

group, 1N !"8nBfacaiBadlad MATGH oiChnobitue MHAT Q0N 9Tiq aci d or an
organic acid onpound (le)

can be carried Oubh%nﬁ%bﬂ%gi@:@'lu BRAP dBY ¢hied@opodnBObar thed pselskait
such as an al cohol, or
invention was tested using several compounds prepared in
Examples presented hereinafter and 9-amino-1,2,3,4-
tetrahydroacridine (Tacfine) as a comparative compound.
(A) Inhibitive Effect on Acetylcholinesterase Activity
| The effects of the tested compounds on
acetylcholinesterase activity were determined according to
the method described in Biochemical Pharmacology, 7, 88,
(1961).
IC5p: the concentration of the tested compound at which
50% of the control acetylcholinesterase activity was

inhibited. Specific activities for the tested compounds

were calculated using the following equation.

ICgp of Tacrine
Specific Activity =

IC59 of Tested Compound

The results are shown in Table 1.

Sheet Has Been Replaced
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using lithium alum num hydride in a solvent such as tetrahydrofuran.
<Process 3> [err] 12 Substitute sheet - 17 June 1996 In the above
reactions, R6 is an al kanoyl group, and R1, R3, mand n have the sane
meani ngs as previously defined. According to the reaction schenme, a

B- ket ol actone (14) of various kind is reacted with substituted

0- am nobenzo- nitrile (10) to produce an enam ne conpound (15), which is
then cyclized to give an am noqui nol i ne conpound (16). The

TABLE 1
Anti-acetylcholinesterase
Compound No. * Activity (Specific Activity)
2 7.7
3 . 13.5
7 1.94
14 5.00
46 47.62
67 9.52
Tacrine 1.00

* represents Compound No. in Examples.

(B) Effects on Amnesia Induced by Scopolamine in Mice

Male ddy mice, 6~7 week old, were used as subjects. A
conventional two-compartment box was used for the passive
avoidance test.

Tested compounds were given p.o. 30 minutes before
scopolamine (1 mg/kg, i.p.}. At 30 minutes after the
scopolamine treatment, scrambled foot-schock (2 mA for 3
seconds) was applied to the mouse immediately after entry
into the dark compartment. Retention was measured 6 hours
after the training and was expressed as the mean latency to
enter the dark compartment, with a cut-off point at 300
seconds. Percent improvement for the tested compounds were
evaluated taking the difference between the retention
latency of the untreated group and that of the contrxrol group
as 100%.

18 This Sheet Has Been Rep
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am noqui nol i ne conpound (16) is then reacted with conpound (6) to produce
compound (la) of the present invention. Furthernore, the reaction of
conmpound (la) with a reactive derivative of a fatty acid (R6-OH) gives
conmpound (lg). The reaction of substituted o-am nobenzonitrile (10) and
B- ket ol actone (14) can be carried out in an alcohol in the presence of an
acid such as hydrogél eectlesi drat sheem tanpabakure, or in a solvent such as
t ol uene or benzene and in the presence of a condensi ng agent such as p-

t ol uenesul fonic acid under heating. Theragx®iZati on of enam ne conpound
(15) is carried out—tf—ea—sohvrept—steh—as—tetrahydrotur-an—+4—di oxane, or
the like in the presence of a base (e.g pot as®eugens&r bonat e) and copper
(1) chloride at roGampenpér¥eure Dgsehémgékguxuﬁgprenp@eature The

dehydr at i on- condensati (éll TeactTomof onon11rqu ot HEOLBHPUWIU

0.3 72.8

3 0.1 16.0

0.3 53.4

7 0.03 52.0

0.1 70.2

14 0.03 50.0
0.1 71.9

Tacrine 0.1 0

1.0 26.9

(C) Effects on Amnesia Induced by Scopolamine in Rats

Male Wister rats, 8 week old, were used as subjects. A
conventional two-compartmeht box was used for the passive
avoidance test.

Tested compounds were given p.o. 15 minutes after
scopolgm;ne hydrochloride (0.5 mg/kg, i.p.). At 15 minutes
after the tested compound treatment, scrambled foot-schock
(0.5 mA for 3 seconds) was applied to the rat immediately
after entry into the dark compartment. Retention was
measured 24 hours after the training and was expressed as
the mean latency to enter the dark compartment, with a cut-
off point at 600 seconds. Percent improvement for the

tested compounds was evaluated taking the difference between

This Sheet Has Been Replaced 19
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(16) and conmpound (6) for producing quinoline derivative (la) may be
carrjed out in the absence of a solvent, by heating the mxture to
180-220[err]C or by heating in a sealed tube at 100-200[err]C. The reactive
derivative of |ower fatty acid to be reacted with conpound (la) may be
carboxylic acid 13 Substitute sheet - 17 June 1996 anhydri de,
carboxylic acid halide, or the Iike, and the reaction can be effected in

t he presencethé zebestisucha&enpyr odi tbe unteehgedngrenporndhghiitkefatheoom

tenperature to 100C. <Process 4> [err]
control group as 100%.

The results are shown in Table 3.

TABLE 3
Percent
Compound No. Dose (mg/kg) Improvement

7 0.03 36.1
0.1 68.9
0.3 69.8

14 0.1 : 0
0.3 50.8
46 0.1 32.3
0.3 39.1
61 0.03 33.0
0.1 86.1
0.3 86.5
67 0.03 50.4
0.1 92.0
0.3 95.8

As mentioned above, the compounds (I) and (II) of the
present invention possess excellent anti-
acetylcholinesterase activity, and exhibit a superior anti-
dementia effect based on the anti-acetylcholinesterase
activity.

These compounds induced no death in mice by the oral
administration at a dose of 300 mg/kg.

Although a dose of the compound (I) or (I1II), or their

""" : 20
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14 Substitute sheet - 17 June 1996 In the reaction schene, Rerr] is a
hydrogen atom or an al kyl group, R err] is an alkyl group or a phenyl
group, R err] is an al kyl group, a benzyl group which may have a
substituent, or an aral kyl am noal kyl group, Mis an alkali netal, Xis a
chlerine or bromne atom and R err], Rerr], mand n have the sane

nmeani ngs as previously defined. According to the above reaction schene,

B- ket ol act on@a014) o¥f ther ipReseitnd nventadmt, e¢heint kised aBt Bhalnltic aci d
derivative (17) to produce enam ne conpound (18), which is then cyclized to

give a qui nokietehtianmagend ,( i@pendBhion &P WeIGht]OkhieS agegCihd Weld) the
conpound (6) to obtain
manner of administration, the physical conditions, or the
symptoﬁ of the patient, a suitable amount is about 2 to 200
mg per day for oral administration, and about 0.2 to 20 mg
per day for parenteral administration.

These compounds can be formed into various
preparations, such as tablets, granules, powders, capsules,
suspensions, injections, suppositories, preparations forxr
external application, and the like according to known
methods. In order to prepare solid preparations,
excipients, and as reguired, binders, disintegrators,
lubricants, coloring agents, sweetening agents, flavoring
agents, fillerxrs, coating agents, sugar-coating agents, and
the like, are appropriately added to Compound (I) or (II)
and the mixture is made into tablets, granules, powders,
capsules, suppositories, or the like according to a
conventional method. For formulating injection
preparations, the compound is dissolved or dispersed into an
agueous medium such as distilled water, emulsified by the
aqueous medium, or a powdery preparation may be dissolved
when the injection ié performed. Intravenous, intra-
arterial, intraportal, intraperitoneal, subcutaneous, or
intramuscular injection are applicable to compound (I) or
(II) of the present invention.

As mentioned above, the compounds (I) and (II) of the

present invention possess strong anti-acetylcholinesterase

21
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qui noline derivative (Ih) of the present invention. Quinoline derivative

(I'h)

Compound (lj) can also be prepared by reacting conpound (li) with an
al coholate (MOR[err]) of various kind. Conpounds (li) and (Ij) may easily
be converted into conpound (1k) by the reaction with an amne (NHRerr]).
The cyclization of enam ne conpound (18) can be carried out by using

pol yphosphor iaeta6iithy ! ldrid oMt ane oAt R ithstOls copeQ WS naci d of
vari ous ki nds, preferably by usi ng pol yphosphori'c acid at 130-150C. The
dehydr at i on- ;GRIMERNE Al I agides .Of THe W @l e @ £if extyiveu b e and
conpound (6) for producing quinoline derivative (Ih) may be carried out
a solvent sugirexentimt vy -y ofoldseddrie Reneratian @ remoryt dhisthorbance
180-220[ err] C. Conmpound (1 h) may be

such as Alzheimer diseases.

.1s hal ogeni zed to give conpound (li) or alkylated into conpound (Ij).

in

Other features of the invention will become apparent in

the course of the following description of the exemplary
embodiments which are given for illustration of the

invention and are not intended to be limiting thereof.

EXAMPLES

Reference Example 1

Ethyl 4-chloro-3,3-ethylenedioxybutanoate (15.63 gm)
was dissolved in 150 ml of ethanol, and to the solution was
dropwise added 75 ml of 2 N potassium hydroxide. After
stirring for 1 hour at room temperature, the resultant
reaction mixture was concentrated under reduced pressure.
Saturated brine was added to the concentrate, followed by
cooling with ice water and addition of diluted hydrochloric
acid to adjust pH to 3. The deposited crystals were |
collected by filtration and dried to obtain 11.97 gm of 4-
chloro-3,3-ethylenediocxybutanoic acid.
mp: 64-65°C

lH-NMR & ppm (CDCl3): 4.09(s, 4H), 3.72(s, 2H), 2.91(s, 2H)

Reference Example 2
(1) 4-Chloro-3,3-ethylenedioxybutancic acid (6.5 gm) was
dissolved in 180 ml of dichloromethane, and to the solution

was added 7.38 gm of dicyclohexylcarbodimide at 0°C while
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afkylated by using di azoal kane, or by the reaction wth a 15
Substitute sheet - 17 June 1996 | ower-al kyl halide in a solvent such as
di et hyl sul f oxi de, di net hyl formam de, or the |ike and using sodi um hydri de
as a base. The hal ogen substitution reaction of conpound (lh) can be
cartried out by using phosphorus oxychloride, triphenyl phosphine dichloride,
tri phenyl phosphi ne di brom de, or phosphorus pentachl oride. The conversion
of compound @Ehiirridgconmpdted (115 hitaitdss @O miled fodid oreaeitihagec onpound
(l't) with an alkaline netal salt of alcohol in a solvent such as an
al cohol , di nsiyplticnmaondaindng (fe 34 km oo pemiconEthy laidbenzy lray easily
be converted into
piperidine was added dropwxse. The mixture was stirred for
1 hour at 0°C and 15 hours at room temperature. After the
precipitate was filtered, the filtrate was washed with a
saturated aqueous solution of sodium bicarbonate and with
water, and dried, followed by evaporation of the solvent
under reduced pressure. The residue was submitted to silica
gel column chromatography to obtain 10.02 gm of N-(4-(1-
benzylpiperidyl)methyl)-4-chloro— 3,3-ethylenedioxybutanoic
acid amide from chloroform-methanol (20:1-15:1) fractions.
mp: 78-79°C
lg-NMR & ppm (CDCl3): 7.35(s, 5H), 6.23(br. 1H), 4.08(s,
4H), 3.61(s, 2H), 3.59(s, 2H), 3.15(b. t, 2H), 2.98(b. 4,
ZH), 2.71(5’ 2H)’ 2-22"'1.24(1“, 7H)
(2) N-(4-(1l-benzylpiperidyl)methyl)-4-chloro-3,3-ethylene-
dioxybutanamide (8.43 gm) was dissolved in 50 ml of 1 M
sodium ethoxide solution in ethanol and heated under
refluxing for 3 hours. The reaction mixture was
concentrated under reduced pressure and water was added to
the concentrate. The mixture was extracted with chloroform
and the extract was dried, followed by removal of the
solvent by evaporation. The residue was submitted to silica
gel column chromatography to cobtain 4.24 gm of 1-(4-(1-
benzylpiperidyl)methyl)-3,3-ethylenedioxy-2-pyrrolidone from
a chloroform-methanol (25:1) fraction.
lH-NMR & ppm (CDCl3): 7.34(s, 5H), 3.96(s, 4H), 3.57(s, 2H),

23
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compound (1k) by the reaction of these conpounds with an alkyl anmine or a
Jbenzyl amine at roomtenperature to refluxing tenperature. <Process 5>
Terf] wherein Rlerr] is a hydrogen atom an al kyl group, or a phenyl group
whi ch may have a substituent, and R err], R err], mand n have the sane
meapi ngs as previously defined. The reaction to produce quinoline
derivative (Il) of the present invention fromconpound (20) may be carried

out in the same7way 2&9 ,t I3e 1egact i2on f @. 98 @lucd h@emgmawad «,| @H ) ,n Process
> 1.2(m, 7H)
(3) 1-(4-(1l-benzylpiperidyl)methyl)-3,3-ethylenedioxy-2-
pyrrolidone (2.60 gm) was dissolved in 50 ml of methanol.
To the solution was added 10 ml of 6 N agueous solution of
hydrochloric acid, followed by heating under refluxing for
15 minutes. The reaction mixture was cooled, added to 100
ml of an ice-cooled 1 N aqueous solution of sodium
hydroxide, and extracted,with ethyl acetate. The extract
was washed with saturated brine and dried, followed by
removal of the solvent by evaporation. The residue was
submitted to silica gel column chromatography to obtain 1.30
gm of 1-(4~(l-benzylpiperidyl )methyl)-2,4-pyrrolidione from
chloroform-methanol (50:1-20:1) fractions.
mp: 104-105°C
lg-NMR § ppm (CDCl3): 7.34(s, 5H), 3.84(s, 2H), 3.77(s,2H),
3.55(s, 2H), 3.26(d, 2H), 2.92(b. d, 2H), 2.2-1.2(m, 7H)

IR Y Deat op~l; 31665, 1625

Reference Example 3
The following compounds were prepared in the same
manner as in Reference Example 2.
(1) N-(4-(l-benzylpiperidyl)ethyl)-4-chloro-3,3-ethylene-
dioxybutanamide
lg-NMR & ppm (CDCl3): 7.33(s, 5H), 6.05(br, 1H), 4.08(b. s,
4H), 3.61(s, 2H), 3.54(s, 2H), 3.2%(m, 2H), 2.92(b. d, 2H),
2.70(s, 2H), 2.1-1.1(m, 9H)
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16 substitute sheet - 17 June 1996 <Process 6> [err] wherein Rerr],

Rlerr],
Car bonyl

Rl err], and m have the sanme neani ngs as previously defined..
conmpound (21) is reacted with conpound (12) to give conpound (In).

Then, conpounds (In), (lc) and (le) can be prepared according to the sane
manner as in Process 2. In the above processes, the separation of conpound

(1) of the p(zfenl -(aventbenzil pipkhedyeaelthen o3y Bueehgaeneaieaiiized out

by conventiona

nmet hods such as sol vent extractlon recrystallization,

col umm chr omat ogr gphyoladdnehe |ike.

lg-NMR & ppm (CDCl3): 7.34(s, 5H), 3.97(s, 4H), 3.56(s, 2H),
3.45(s, 2H), 3.34(t, 2H), 2.92(b. d, 2H), 2.63(s, 2H), 2.2-
1.1(m, 9K)

(3) 1-(4-(l-benzylpiperidyl)ethyl)-2,4-pyrrolidione

lH-NMR & ppm (CDCl3): 7.31(s, SH), 3.79(s, 2H), 3.77(s, 2H),
3.50(s, 2H), 3.40(t, 2H), 2.88(b. d, 2H), 2.1-1.1(m, 9H)

IR MV Beat op-1: 1670, 1625

Reference Example 4

9~Amino-1,2,3,4-tetrahydroacridin-l-one (10.6 gm) was
suspended in 250 ml of acetonitrile, and to the suspension
were added 16.4 gm of di~t-butyldicarbonate and 0.6 gm of
4-dimethylaminopyridine. After stirring for 5 hours at 50-
55°C, insoluble materials were removed by filtration, and
the filtrate was evaporated under reduced pressure. The
residue was submitted to silica gel column chromatography to
obtain crystals from a chloroform-ethyl acetate (50:1)
fraction. 11.0 gm of N-(1,2,3,4~tetrahydro-l-oxoacridin-
9-yl) t-butylcarbamate was obtained by recrystallizing the
crystals from petroleum ether.
mp: 127-128°C
lH-NMR & ppm (CDC1l3): 8.09(m, 2H), 7.86(m, 1H), 7.62(m, 1H),
3.36(t, 2H), 2.78(t, 2H), 2.26(m, 2H), 1.31(s, 9H)

Reference Example 5

The following compound was prepared in the same manner
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17 Substitute sheet - 17 June 1996 Pharmacol oci cal Action of Conpounds
(1) .and (11): Pharmacol ogi cal action of the conpound of the present

i nvention was tested using several conpounds prepared in Exanpl es presented
herei nafter and 9-am no-1, 2, 3,4- tetrahydroacridine (Tacrine) as a
conparati ve conpound. (A) Inhibitive Effect on Acetyl cholinesterase

Activity Theagffgchefetehbe Efshplec@npounds on acetyl cholinesterase
activity were determ ned according to the nmethod described in Bi ochem cal

Phar nacol ogyn-{2, 838dih$86d) 1 -bkbbyclibpentngbnuahbeined-ihg tested conpound
at which 50% of the control acetylcholinesterase activity was -
butylcarbamate
lg-NMR & ppm (CDCl3): 8.24-7.42(m, 4H), 3.45(m, 2H), 2.88(m,

2H), 1.35(s, 9H)

Reference Example 6
The following compounds were prepared in the same
manner as in Reference Example 2.
(1) N-(4-(l—benzylpiperidyl)propyl)-4—chloro-3,3-
ethylenedioxybutanamide
lH-NMR § ppm (CDCl3): 7.32(s, 5H), 6.10(br, 1H), 4.09(b. s,
4H), 3.61(s, 2H), 3.48(s, 2H), 3.22(m, 2H), 2.87(b. d, 2H),
2.70(s, 2H), 2.1-1.1(m, 11H)
(2) 1-(4-{(l-benzylpiperidyl)propyl)-3,3-ethylenedioxy-2-
pyrrolidone
lg-NMR & ppm (CDCl3): 7.35(s, S5H), 3.99(s, 4H), 3.54(s, 2H),
3.46(s, 2H), 3.35(t, 2H), 2.91(b. d, 2H), 2.64(s, 2H), 2.2-
1.1(m, 11H)
(3) 1-(4-(l-benzylpiperidyl)propyl)-2,4-pyrrolidione
mp: 71-73°C
lH-NMR & ppm (CDCl3): 7.34(s, 5H), 3.81(s, 2H), 3.79(s, 2H),
3.51(s, 2H), 3.35(t, 2H), 2.89(b. d, 2H), 2.1-1.1(m, 9H)

IRY XBI cm-1l: 1675, 1625

Example 1
1.32 gm of 1-(4-(1l-benzylpiperidyl)methyl)-2,4-

pyrrolidione and 0.58 gm of o-aminobenzonitrile were
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I nhi bited. Specific activities for the tested conpounds were cal cul at ed
using the follow ng equation. Specific Activity =[err] The results are

shown in Table 1. 18 Substitute sheet - 17 June 1996 TABLE 1

Anti - acetyl chol i nesterase Conpound No. * Activity (Specific Activity) 2
7.7. 3 13.5 7 1.94 14

5.00 dissolved into 40 ml of benzene, and to the mixture 1.04 gm

of p~toluenesulfonic acid monohydrate was added. The
resulting mixture, placed in a reaction vessel equipped with
a Dean-Stark water separator, was refluxed on an oil bath at
110-120°C for 9 hours while stirring. After cooling and an
addition of 80 ml of 1 N agueous solution of sodium
hydroxide, the mixture was extracted with chloroform. The
extract was washed with saturated brine and dried, followed
by removal of the solvent by evaporation under reduced
pressure to obtain crystals, which were recrystallized in
ethyl acetate to obtain 1.04 gm of N-(1l~(4-(l-benzyl-
piperidyl)methyl)-2-oxo-3-pyrrolin-4-yl)~2-aminobenzo-
nitrile (Compound (IIa) with R1=R3=H, n=1).

mp: 170-171°C

lH-NMR § ppm (CDCls): 7.75-7.02(m, 4H), 7.36(s, 5H), 6.95(b.
s, lH), 5.56(s, 1H), 4.l4(s, 2H), 3.62(s, 2H), 3.32(d, 2H),
2.99(b. d, 2H), 2.3-1.2(m, 7H)

IRY XBr cm-l: 2230, 1635, 1620

The compounds of Examples 2 and 3 were prepared in the

same manner as in Example 1.

Example 2
N-(1l-(4-(1~benzylpiperidyl)ethyl)-2-oxo-3-pyrrolin-4-yl)-
2-aminobenzonitrile (Compound (IIa) with Rl=gr3=pn, n=2).
lg-NMR & ppm (CDCl3): 7.73-7.03(m, 4H), 7.39(s, S5H), 6.82(b
s, 1H), 5,55(s, 1H), 4.09(s, 2H), 3.72(s, 2H), 3.45(t, 2H),
3.08(b. d, 2H), 2.4-1.2(m, 9H)

R YV KBL cm-1: 2220, 1640, 1620
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46 47.62 67 . 9.52 Tacrine

1.0Q0 * represents Conpound No. in Exanples. (B) Effects on Amesia | nduced
by Scopolamne in Mce Male ddy mce, 6-7 week old, were used as subjects.
A conventional two-conpartnent box was used for the passive avoi dance test.
Tested conmpounds were given p.o. 30 m nutes before scopolam ne (1 ng/kg,
l.p.). At 30 mnutes after the scopol am ne treatnent, scranbled foot-schock
(2 mA for 3 seconds) was applied to the nouse inmediately after entry into
t he dark conpmampkat3 Retention was nmeasured 6 hours after the training and
was expressed as the nmean latency to enter the dark conmpartnent, with a

cut -of f poi N¥-al-866(1~-benzylpiperidyl)propyl)-2~-oxo-3-pyrrolin-4-yl)-

2-aminobenzonitrile (Compound (IIa) with R1=R3=H, n=3).
l1H-NMR & ppm (CDCl3): 7.72-7.04(m, 2H), 7.36(s, 5H), 6.72(b.
s, 1H), 5,60(s, 1H), 4.11(5, 2H), 3.56(s, 2H), 3.43(t, 2H),
2.93(b. d, 2H), 2.2-1.1(m, 11H)

IR v XBT cp~l: 2220, 1650, 1620

Example 4
N-(l-(4~(l-benzylpiperidyl)ethyl)-2-oxo-3-pyrrelin-4-
yl)-2-aminobenzonitrile (0.19 gm) was dissolved in 1 ml of 2
N HCl in methanol. After the addition of 0.06 gm of sodium
cyanoborohydride, the mixture was stirred for 1 hour at room
temperature. The reaction mixture was charged into 10 ml of
1 N agueous solution of sodium hydroxide and extracted with
chloroform. The extract was dried and evaporated under
reduced pressure. The residue was submitted to silica gel
column chromatography to obtain 0.18 gm of N—(i-(4-(l-
benzylpiperidyl)ethyl)-2-oxopyrrolidin-4-yl)-2-
aminobenzonitrile (Compound (IIb) with R1=R3=H, n=2) from a
chloroform-methanol (50:1) fraction.
l5-NMR & ppm (CDCl3): 7.44(m, 2H), 7.31(s, 5H), 6.83(Db.
d, 1H), 6.63(b. 4, 1H), 4.65(b. d, 1H), 4.24(m, 1H), 3.76(m,
2H), 3.50(s, 2H), 3.3(m, 4H), 3.0-1.1(m, 11H)

Example 5

The following compound was prepared in the same mannerx

2 .
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seconds. Percent i nprovenent for the tested conpounds were eval uated taking
the difference between the retention | atency of the untreated group and

that of the control group as 100% 19 substitute sheet - 17 June
1996 The results are shown in Table 2. TABLE 2 Percent Conpound No. Dose
(mglkg) I nprovenent 2 0.01 .10.0 0.3 72.8 3.
0.1

as lﬁ'%xample 4.

N-(1l-(4~-(l-benzylpiperidyl)propyl)-2~oxopyrrolidin-4-yl)-
2-aminobenzonitrile (Compound (IIb) with R1=R3=H, n=3).
lH-NMR & ppm (CDCl3): 7.45(m, 2H), 7.34(s, SH), 6.84(b.

d, 1H), 6.64(b. d, 1H), 4.66(b. d, 1H), 4.25(m, 1H), 3.81(m,

2H), 3,51(s, 2H), 3.31(m, 4H), 3.0-1.1(m, 13H)

Example 6 |
N-(1-(4-(1l-benzylpiperidyl )methyl)-2-oxo-3-pyrrolin-
4-yl)-2-aminobenzonitrilé (0.84 gm) was dissolved into 40 ml
of tetrahydrofuran, and to the solution were added 0.60 gm
of potassium carbonate and 0.04 gm of copper (I) chloride.
The mixture was refluxed for 8 hours while stirring. After
removal of inorganic materials by filtration while the
mixture was hot, the filtered cake was washed twice with 40
nml of hot tetrahydrofuran. The filtrate and washed liguid
was combined and evaporated under reduced pressure. 0.58 gm
of 9-amino-2-(4-(l-benzylpiperidyl)methyl)-2,3-
dihydropyrrolo[3,4-blquinolin-l-one (Compound (I) with
R1=R3=H, R2=NH,, A=>N-(CHy),-, ¥=>C=0, m=1, and n=1) was
obtained by recrystallizing the residue from ethyl acetate.
mp: 194-195°C
lH-NMR § ppm (CDCl3): 7.95(m, 2H), 7.75(m, 1H), 7.49(m, 1H),
7.35(s, 5H), 6.50(br, 2H), 4.41(s, éH), 3.62(s, 2H), 3.49(d,
28), 2.99(b. d, 2H), 2.3-1.2(m, 7H)

IRV XBZ cm-l: 1675, 1640

i
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0.3 53.4 7 0. 03 52.0 0.1 70.2 14
0.03 50.0 0.1 71.9 Tacrine 0.1 0
1.0 26.9 (C) Effects on Amesia |Induced by Scopolamne in Rats
Mal e Wster rats, 8 week old, were used as subjects. A conventional
t wo- conpart nent box was used for the passive avoi dance test. Tested
conpounds were given p.o. 15 mnutes after scopol am ne hydrochloride (0.5
ng/ kg, i.p.)ExAmple it nutes after the tested conpound treatnent, scranbled
foot-schock (0.5 mA for 3 seconds) was applied to the rat i mrediately
The following compound was prepared in the same manner
as in Example 6.
9-Amino-2-(4~(l-benzylpiperidyl)ethyl)-2,3-dihydropyxrclo-
[3,4-b]Jguinolin~l-one (Compound (I) with rRl=Rr3=pn, R2=NH2,
A=>N-(CHy)p~, ¥Y=>C=0, m=1, and n=2).
mp: 178-179°C
lH-NMR & ppm (CDClz): 7.94(m, 2H), 7.73(m, 1H), 7,45(m, 1H),
7.32(s, 5H), 6.62(br, 2H), 4.36(s, 2H), 3.61(t, 2H), 3.52(s,
2H), 2.91(b. d, 2H), 2.1-1.2(m, 9H)

1RY EBL on-1: 1675, 1640

Example 8

N-(1,2,3,4-tetrahydro-l1-oxoacridin-9-yl) t-butyl-
carbamate (3.44 gm) was dissolved in 50 ml of dry
tetrahydrofuran, and the solution was cooled to -78°C in an
argon atmosphere. To this were added dropwise 8 ml of 1.5 M
cyclohexane solution of 1i£hium diisopropylamide and then
1.8 ml of hexamethylphosphoramide. After 15 minutes, 15 ml
of dry tetrahydrofuran solution containing 2.38 gm of 1-
benzyl-4-piperidine acetaldehyde was dropwise added. The
mixture was stirred for 30 minutes at -78°C and, after
gradually raising its temperature to room temperature, for 3
hours. The resultant reaction mixture was charged into an
ice-cooled 5% ammonium chloride agueous sclution and
extracted with ethyl acetate. The extract was washed with

saturated brine, dried, and evaporated under reduced
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after entry into the dark conmpartnent. Retention was neasured 24 hours
after the training and was expressed as the nean | atency to enter the dark
conpartment, with a cut- off point at 600 seconds. Percent inprovenent for
the tested conpounds was eval uated taking the difference between 20
Substitute sheet - 17 June 1996 the retention |atency of the untreated

9 1RaTE RS 00 A N M e e T
chromatography to obtain crystals from a chloroform-methanol
(100:1-50:1) fractions. 2.60 gm of N-(2-(2-(1-
benzylpiperidin-4-yl)ethylidene)-1,2,3,4~ tetrahydro-1-
oxoacridin-9-yl) t-butylcarbamate (Compound (I) with
R1=R3=H, R2=-NHCOO-t-Bu, A=>C=CH(CHj),-, ¥Y=>C=0, m=2, and
n=1) was obtained by recrystallizing the crystals from
ethanol.
mp: 116-117°C
lg-NMR & ppm (CDCl3): 11.22(s, 1H), 8.00(m, 2H), 7.78(m,
1H), 7.50(m, 1H), 7.35(s, 5H), 7.09(t, 1H), 3.58(s, 2H),
3.3-1.2(m, 15H), 1.53(s,9H)

IR Y ﬁgﬁ em~i: 1740, 1655

The compounds of Examples 9~10 were prepared in the

same manner as in Example 8.

Example 9
N-(2-(l-benzylpiperidin-4-yl)methylene-1,2,3,4~tetrahydro-
l-oxoacridin-9-yl) t-butylcarbamate (Compound (I) with
R1=R3=H, R?=-NHCOO-t-Bu, A=>C=CH(CHj)p~, Y=>C=0, m=2, and
n=0)

mp: 166-167°C

lp-NMR & ppm (CDCl3): 11.15(s, 1H), 7.99(m, 2H), 7.78(m,
1H), 7.49(m, 1H), 7.39(s, 5H), 6.93(d, 1H), 3.70(s, 2H),
3.3-1.4(m, 13H), 1.53(s, 9H)

IR v XBI cm-1l: 1735, 1655
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7 0.03 36.1 0.1 68.9 0.3 69.8 14

0.1, 0 0.3 50. 8 46 0.1 32.3 0.
39.1 61 0. 03 33.0 0.1 86.1 0.3
86.5 67 0.03 50.4 0.1 92.0 0.3

95.8 As nentioned above, the conpounds (1) and (11) of the present
I nventi on possess excellent anti -

Example 10
N-(2-(2-(l-benzylpiperidin-4-yl)ethylidene)-2,3-dihydro-1-
oxocyclopentalbjguinolin-9-yl) t-butylcarbamate (Compound
(1) with R1=R3=H, RZ=-NHCOO-t-Bu, A=>C=CH(CHjy)p-, Y=>C=0,
m=1, and n=1)

mp: 152-153°C

l5-NMR & ppm (CDCl3): 9.83(b. s, 1H), 8.30(b. d, 1H),
8.07(b. d, 1H), 7.83(m, 1H), 7.53(m, 1H), 7.38(b. s, 5H),
6.97(b. t, 1H), 3.80(b. s, 2H), 3.67(s, 2H), 3.04(b. d, 2H),
2.4-1.4(m, 9H), 1.54(s, éH)

IRY XBL cm-1l: 1745, 1705

Example 11
N-(2-(2-(l-benzylpiperidin-~4~yl)ethylidene)-1,2,3,4~
tetrahydro-l-oxoacridin-9-yl) t-butylcarbamate (1.08 gm)
was dissolved in 20 ml of tetrahydrofuran, and to the
solution was added 0.20 gm.of 10% palladium~-carbon. The
mixture was hydrogenated for 10 hours at room temperature
under normal pressure. After removal of palladium-carbon by
filtration, the filtrate was evaporated under reduced
pressure. The residue was submitted to silica gel column
chromatography to obtain 1.02 gm of N-(2-(2-(1l-benzyl-
piperidin-4-yl)ethyl)-1,2,3,4~tetrahydro-l-oxocacridin-9-yl)
t-butylcarbamate (Compound (I) with R1=R3=H, R2=-NHCOO—t-Bu,
A=>CH(CH5)p-, ¥=>C=0, m=2, and n=2) was obtained from a
chloroform-methanol (50:1) fraction.
mp: 92-94°C
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acetyl cholinesterase activity, and exhibit a superior anti- denentia effect
based on the anti-acetylcholinesterase activity. These conpounds induced no
death in mice by the oral admi nistration at a dose of 300 ng/kg. Although a
dose of the conpound (1) or (Il), or their 21 Substitute sheet - 17

June 1996 salt, of the present invention, when used as an anti- denentia

agent, depenﬂﬁ-ﬂﬁRtbeﬁpﬁlqhbc1 he ageosies a8, vhestannes)of 7.77(m,
adm ni stration, the physical conditions, or the synptom of the patient, a
sui tabl e anownYy,i 3.aBemt, 2HHQ 20Q57% ,p6H )Jay .Bar sqr 2H)qd3i. Bi-gt. 2qmi,0n8HyNd
about 0.2 to 20 ny

1.52(s, 9H)

IRV XBL cm=1: 1740, 1650

The compounds of Examples 12 and 13 were prepared in
the same manner as in Example 11l.
Example 12
N-(2-(l-benzylpiperidin-4-yl)methyl)-1,2,3,4-tetrahydro-1-
oxcacridin-9-yl) t-butylcarbamate (Compound (I) with
R1=R3=H, R2=-NHCOO-t-Bu, A=>CH(CHj)p-, Y=>C=0, m=2, and n=1)
lH-NMR & ppm (CDCl3): 11;01(5, 1H), 7.98(m, 2H), 7.78(m,
1H), 7.48(m, 1H), 7.39(b. s, 5H), 3.68(s, 2H), 3.4-1.2(m,
16H), 1.52(s, 9H)

IRY XBT em-1l: 1735, 1645

Example 13
N-(2-(2~(1l-benzylpiperidin-4-yl)ethyl)-2,3-dihydro-1-
oxocyclopenta[b]quinolin-S;yl) t-butylcarbamate (Compound
(I) with R1=R3=H, RZ=_NHCOO-t-Bu, A=>CH(CHy),-, Y=>C=0, m=2,
and n=2)

mp: 141-143°C

l-NMR & ppm (CDCl3): 9.63(b. s, 1H), 8.29(b. d, 1H),
8.06(b. d, 1H), 7.83(m, 1H), 7.53(m, 1H), 7.38(b. s, 5H),
3.67(s, 2H), 3.4-1.2(m, 16H), 1.55(s, 9H)

IRY XBI cp-1: 1745, 1670
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per day for parenteral adm nistration. These conpounds can be fornmed into
vari,ous preparations, such as tablets, granules, powders, capsules,

suspensi ons, injections, suppositories, preparations for external
application, and the |i ke according to known nethods. In order to prepare
sol kd preparations, excipients, and as required, binders, disintegrators,

| ubricants, coloring agents, sweetening agents, flavoring agents, fillers,
coating agenﬁ§am§y@aiqcoating agents, and the |ike, are appropriately added
to Compound (I) or (Il) and the mxture is nmade into tablets, granules,

powders, capsul esy-ps2pp2s|iopefeylfipbhedinke-geetdiyny-19223¢qaventional
met hod. For fornulating injection preparations, the conpound is dissol ved

or di sper sedtétd@hpdraqueowsasedd im-9ugh)as-BusyltheBaater (0eBubhi)f wad by

the dissolved in 5 ml of dioxane, and to the solution was added
15 ml of 4 N dioxane solution of hydrochloric acid, followed
by stirring for 8 hours at room temperature. After
evaporation under reduced pressure, acetone was added to the
residue to produce a powdery material. The powder was
collected by filtration, and dried to obtain 0.48 gm of 9-
amino-2-(2-(l-benzylpiperidin~4-yljethyl)-1,2,3,4-
tetrahydroacridin-l-one dihydrochloride (Compound (I) with
R1=R3=H, R?=NHy, A=>CH(CHy),-, Y=>C=0, m=2, and n=2).
ly-NMR & ppm (DMSO-dg): 8.75(b. d, 1H), 8.14(m, 1H), 8.00(m,
1H), 7.70(m, 3H), 7.44(m, 3H), 4.22(b. é, 2H), 3.7-2.6(m,
7H), 2.4-1.2(m, 11H)

IRY KB cm-l: 1630

The compounds in Examples 14-18 were prepared in the
same manner as in Example 14.
Example 15
9—Amino—2-(l-benzylpiper;din—4-yl)methyl)-1,2,3,4—
tetrahydroacridin-l-one dihydrochloride (Compound (I) with

RI=R3=H, R2?=NH,, A=>CH(CHjy),-, ¥=>C=0, m=2, and n=1).

lH-NMR & ppm (DMSO-dg): 8.76(b. d, 1H), 8.15(m, 1H), 8.00(m,
1H), 7.69(m, 3H), 7.45(m, 3H), 4.21(b. s, 2H), 3.9-2.6(m,
7H), 2.4-1.4(m, 9H)

IR Y ﬁgﬁ em~1: 1630
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aqueous nedium or a powdery preparation may be dissol ved when the

I njection i.s perfornmed. Intravenous, intra- arterial, intraportal,

i ntraperitoneal, subcutaneous, or intramuscular injection are applicable to
conmpound (I) or (I1) of the present invention. As nentioned above, the

conpounds (1) and (I1) of the present invention possess strong
anti-acetyl chol i nesterase 22 Substitute sheet - 17 June 1996

activity, andExampliiet 1n activity agai nst scopol am ne- induced ammesi a
nodel s. They are effective for the prevention or cure of senile denentia or

menory disturBaﬁménsudh(as(ALbbﬁk@ﬁ@ﬂ$é¥¥a¥§i4-yl)ethyl)—2,3-

dihydrocyclopenta[b]quinolin-l-one dihydrochloride (Compound
: 1.R3-

(I) with R'=R3=H, R2=Ng,, A=>CH(CHjy)p-, Y=>C=0, m=1, and
n=2).
mp: 218-220°C
1y
7.53(b- S, SH)' 4030(b- S, 2H)’ 3.6_207(m, 7H)’ 2-2-1.3(1“,
9H)

IR Y B em~l: 1690, 1640

Example 17
9-Amino-2-(2-(1-benzylpiperidin-4-yl)ethylidene)-l,2,3,4-
tetrahydroacridin-l-one dihydrochloride (Compound (I) with

l1.p3_ 2_ =
R™=R°=H, R°=NH,, A=>C=CH(CH,),-, ¥Y=>C=0, m=2, and n=1),
mp: 208-210°C

1

H_ »

NMR & ppm (DMSO-dg): 8.76(b. d, 1H), 8.14(m, 1H), 7.99(m,

1H), 7.69(m, 3H), 7.42(m, 3H), 6.85(b. t, 1m), 4.21(b. s,
2H)’ 3.6"2:6(1“; 10H)’ 204-1-6(m’ SH)

IR V EBL op-1. 31630

Example 18
9-Amino-2-(1-benzylpiperidin-4—yl)methylene)-l,z,3,4-
tetrahydroacridin-1-one dihydrochloride (Compound (I) with
R1=R3=n, R2-nm,, A=>C=CH(CHy)p~, Y=>C=0, m=2, and

n=0).

mp: 230-232°C

lp.
H~-NMR & ppm (DMSO-dg): 8.77(b. d, iH), 8.18(m, 1H), 8.02(m,

3
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QO her features of the invention will becone apparent in the course of the
foll ow ng description of the exenplary enbodi ments which are given for
illustration of the invention and are not intended to be limting thereof.
EXAMPLES Ref erence Exanple 1 Ethyl 4-chloro-3, 3-ethyl enedi oxybut anoat e
(15-63 gm was dissolved in 150 ml of ethanol, and to the sol ution was
dropwi se added 75 m of 2 N potassium hydroxide. After stirring for 1 hour

at room t enpegat ure e BESYl Hanlk (REAQH 0N eTiblW, € dWag uGONaenty @ eqd under
reduced pressu?é. Satﬁrategﬁbrine éas added to éhe conce trate,(?%llomed by

cooling w thiuge waseq,@qﬁ,a@ﬁbgiQn4ah_@khgtq¢)hydrpchloric acid to adj ust
pH to 3. The deposited crystals were collected by filtration and dried to
obtain 11.971gmbf XBL cm-1: 1630
Example 19
The following compound was prepared in the same manner
as in Example 6. |
9-Amino~2-(4-(1l-benzylpiperidyl )propyl)-2, 3~
dihydropyrrolo[3,4~bjguinolin-i-one (Compound (I) with
R1=R3=H, RZ?=NH,, A=>N-(CHjy),-, ¥Y=>C=0, m=1, and
n=3). |
mp: 155-157°C
l5-NMR & ppm (CDCl3): 7.93(m, 2H), 7.71(m, 1H), 7.49(m, 1H),
7.36(s, 5H), 6.59(br, 2H), 4.41(b. s, 2H), 3.59(t, 2H),
3.52(s, 2H), 2.91(b. d, 2H), 2.2-1.1(m, 11H)

IR ¥ BB em~l: 1675, 1640

Reference Example 7

The following compound was prepared in the same manner
as in Reference Example 4.
N-(8~-fluoro-1,2,3,4-tetrahydro-l-oxocacridin-9-yl) t-
butylcarbamate
mp: 108-110°C
lg-NMR & ppm (CDCl3): 7.77(m, 2H), 7.22(m, 1H), 3.30(t, 2H),
2.76(t, 2H), 2.20(m, 2H), 1.35(s, 9H)

IR Y EBL em~l: 1755, 1710
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chl oro- 3, 3- et hyl enedi oxybut anoi c acid. np: 64-65[err]C 1H-NVR [err] ppm
(CDC13): 4.09(s, 4H), 3.72(s, 2H), 2.91(s, 2H) Reference Exanple 2 (1)

4- Chl or o- 3, 3- et hyl enedi oxybut anoic acid (6.5 gm) was dissolved in 180 m of
di chl oronet hane, and to the solution was added 7.38 gm of

di cycl ohexyl carbaodi mde at O[err]C while 23 Substitute sheet - 17

June 1996 st igdddiQn A te! dnigwutes, 20 m of dichl oronet hane sol ution
cont ai ni ng 7.§£ gnfbf 4-§wﬁﬁbné?hyl-l-benzyl- pi peri di ne was added

dropwi se. The m Xtgle MAS Rbiirdd *brigBurk RUY e d 11 AL Tanl® Wahdlix
roomtenperature. After the
as in Reference Example 4.
N-(2,3,4,5-tetrahydro~-l1-oxocycloheptal{blquinoin-11-yl) t-
butylcarbamate |
mp: 204-205°C
lH-NMR § ppm (CDCl3): 8.20-7.50(m, 4H), 3.21(t, 2H),
2.72(b.t, 2H), 1.94(m, 4H), 1.34(s, 9H)

IRY XBI cp-l: 1720, 1690

Reference Exaﬁple 9

15.1 gm of methyl anthranilate and 9.0 gm of B-tetronic
acid were dissolved into 100 ml of ethanol, and 2 ml of
concentrated hydrochloric acid was added, followed by
stirring for 15 hours at room temperature. Deposited
crystals were collected by filtration, washed with cold
ethanol, and dried to cbtain 19.2 gm of methyl N-(2,5-
dihydro-5-oxo-2-furanyl)anthranilate.
mp: 172-173°C
lH-NMR & ppm (DMSO-dg): 9.95(b.s, 1H), 7.97(d.d, 1H),
7.59(m, 2H), 7.20(m, 1H), 5.40(s, 1H), 4.94(s, 2H), 3.86(s,
3H)

IR Y §§§ em~1: 1735

The compounds of Reference Examples 10-16 were prepared

in the same manner as in Reference Example 9.

Reference Example 10

Methyl N-~(2,5-dihydro-5-oxo-2-furanyl)-6-methylthio-
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precipitate was filtered, the filtrate was washed wth a saturated aqueous
sol ytion of sodi um bi carbonate and with water, and dried, followed by
evaporation of the solvent under reduced pressure. The residue was
submitted to silica gel colum chromatography to obtain 10.02 gm of

N- (A-(1- benzyl pi peridyl)nmethyl)-4-chloro- 3, 3-ethyl enedi oxybut anoi c acid
am de from chl orof or m met hanol (20:1-15:1) fractions. np: 78-79[err]C

1H- NWVR [err ] ppnrisPeiee: 7. 35(5 5H), 6.23(br. 1H), 4.08(s, 4H), 3.61(s,
2H), 3.59(s, aZFD é3 15 t, 2.98(b. d, 2H), 2.71(s, 2H), 2.22-1.24(m

H (2) N(4lﬁlnmnsybpmp@cnézé)m§hnb b4sCh|19%10 3.37¢Lhyhane- 7.21¢q. 4,

di oxybut anam de (8. 43 I ssolved in 50 of 1 M sodiUm et hoxi de

solution in gmpanwloand h@a§¢d5uad@s rehlyyxigngafer, 3uhousse7iee BEyGti on
m xture was

2.45(s, 3H)

Reference Example 11
N-(2,5~dihydro-5-oxo-2-furanyl)-4-chloroanthranilic acid
mp: 211-212°C |

lH-NMR & ppm (DMSO-dg): 10.30(br, 1H), 8.00(d, 1H), 7.49(d,
1H), 7.22(d.q4, 1H), 5.51(s, 1H), 4.95(s, 2H)

IR Y XBZ cm=1: 1720, 1680

Reference Example 12
N-(2,5-dihydro-5~oxo~-2-furanyl)-5-chloroanthranilic acid
mp: 248-250°C

lH-NMR & ppm (DMSO-dg): 10.16(br, 1H), 7.96(d, 1H),
7.68(d.d, 1H), 7.55(d, 1H), 5.47(s, 2H), 4.94(s, 2H)

IRY KB cp=l: 1720, 1680

Reference Example 13
N-(2,5-dihydro~5-oxo~2-furanyl)-2-aminobenzonitrile
mp: 158-160°C

ly-NMR & ppm (DMSO-dg): 9.68(br, 1H), 7.80(d.d, 1H),
7.69(d.d, 1H), 7.60(m, 1H), 7.32(m, 1H), 5.10(s, 1H),
4.86(s, 2H)

IRV KB cp=l: 2230, 1730

Reference Example 14

N-(2,5-dihydro~-5-ox0o~-2-furanyl)-2-amino-6~-fluorobenzonitrile
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concentrated under reduced pressure and water was added to the concentrate.
The m xture was extracted with chloroformand the extract was dried,

foll owed by renmoval of the solvent by evaporation. The residue was
submitted to silica gel colum chromat ography to obtain 4.24 gmof 1-(4-(1-
benzyl pi peridyl ) net hyl) -3, 3-et hyl enedi oxy-2-pyrrolidone froma

chl or of orm net hanol (25:1) fraction. 1HNWR [err] ppm (CDO 3): 7.34(s, 5H),
3.96(s, 4H), p3.5%G3-23Kkc 24 Substitute sheet - 17 June 1996
3.47(s,2H), 3718(d, 2H), 2.93(b. d, 2H), 2.64(s, 2H), 2.2- 1.2(m 7H (3)
1- (4- (1- benzygpinpgr isdypol R bigloLu3 13- et @iedingeyy,- .76 (m, 1H), 7.41(d,

1H), 7.21(t, 1H), 5.26(s, 1H), 4.88(s, 2H)

1R V EBY em-1: 2230, 1735

Reference Example 15

N-(2,5-dihydro-5~0ox0o~-2-furanyl )-2-amino-6-methylthiocbenzo-
nitrile

mp: 180-182°C

lH-NMR & ppm (DMSO-dg): 9.76(b.s, 1H), 7.66(t, 1H), 7.32(d,
1H), 7.24(4, 1H), 5.11(s, 1R), 4.87(s, 2H), 2.57(s, 3H)

IR Y EBI ceq~l: 2220, 1740

Reference Example 16

N-(2,5-dihydro-5-oxo-2-furanyl )-2-amino-6-
methoxybenzonitrile

mp: 178-180°C

lp-NMR & ppm (DMSO-dg): 9.70(br, 1H), 7.66(t, 1H), 7.12(d,
1H), 7.01(d, 1H), 5.14(s, iH), 4.87(s, 2H), 3.92(s, 3H)

IR ¢ XBL cm~l: 2210, 1735

Reference Example 17

To 4.66 gm of methyl N-(2,5-dihydro-5-oxo-2-furanyl)-
anthranilate was added 13.6 gm of bolyphosphoric acid, and
the mixture was heated for 3 hours at 130-140°C on an oil
bath while stirring. After cooling, 100 ml of water was
added and the mixture was stirred for 1 hour to collect the

deposited crystals by filtration. The crystals were washed
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pyrrolidone (2.60 gm) was dissolved in 50 ml of nethanol. To the solution
was added 10 ml of 6 N aqueous sol ution of hydrochloric acid, followed by
heati ng under refluxing for 15 m nutes. The reaction m xture was cool ed,
added to 100 m of an ice-cooled 1 N aqueous solution of sodi um hydroxide,
and.extracted with ethyl acetate. The extract was washed wi th saturated

brine and drigqy wt%%%qb&er&%;ﬁ%hclgzém ¥ieth alhb 18 \RP YAl 190 3 11.%9

resi due was submtted to silica“g um chromat ography to obtain 1.30 gm

of 1-(4- (1 - bemz WePigneRidhd 139,42, Al 1indi1q3; )o@,
chl oroformrre%?f\anol (30: 1- 20: Sa{fractlf%dg%i. rrpl: 104- 1)05[err] C HNW [err]

ppm (CDA 3) : mp:34ED.°dHdecd d)ZH) , 3.77(s,2H), 3.55(s, 2H), 3.26(d,
2H), 2.92(b. d, 2H), 2.2-1.2(m 7H) IR ) neat cm1l: 1665, 1625
lH-NMR & ppm (DMSO-dg): 12.68(br, 1H), 8.25(d, 1H), 7.90
7.35(m, 3H), 5.23(s, 2H)

IRY XBr cm=1l: 1740

The compounds of Reference Examples 18-20 were prepared

in the same manner as in Reference Example 17.

Reference Example 18
9-Hydroxy-8-methylthiofuro[3,4~b]Jguinoclin-~1(3H)-one
mp: 220°C (decomposed)

1H-NMR & ppm(CD3OD): 7.87(m, 2H), 7.22(m, 1H), 5.09(s,
2H), 2.47(s, 3H)

IRy XBr em~1: 1770

Reference Example 19
6-Chloro-9-hydroxyfuro([3,4~b]Jquinolin-1(3H)}-one

mp: 270°C (decomposed) -

lH-NMR 6 ppm (DMSO-dg): 8.24(d, 1H), 7.68(d, 1H), 7.50(d.d,
1H), 5.27(s, 2H)

IR Y ﬁgﬁ cm~1l: 1745

Reference Example 20
7-Chloro-9-hydroxyfuro[3,4-bjgquinolin-~1(3H)-one

mp: >300°C

1H-NMR § ppm (DMSO-dg): 8.15(d, 1H), 7.82(d. d, 1H), 7.66(d,
1H), 5.26(s, 2H)
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max Reference Exanple 3 The foll ow ng conpounds were prepared in the sane
manner as in Reference Exanple 2. (1)

N- (4- (1- benzyl pi peri dyl)ethyl)-4-chl oro- 3, 3- et hyl ene- di oxybut anam de
IH-NWMR [err] ppm (CDA 3): 7.33(s, 5H), 6.05(br, 1H), 4.08(b. s, 4H),
3.61(s, 2H), 3.54(s, 2H), 3.29(m 2H), 2.92(b. d, 2H), 2.70(s, 2H
2.1-1.1(m 9HR y ZEBI cp —Subqtghute sheet - 17 June 1996 (2)

1-(4-(1- benzylp|peFP&yI)ethyI) 3, 3- et hyl enedi oxy-2- pyrrolidone

Reference Example 21

6.00 gm of N-(2,5-dihydro-5-oxo-2-furanyl)-2-amino-
benzonitrile was suspended in 300 ml of 1,4-dioxane. To the
suspension were added 8.28 gm of potassium carbonate and
0.20 gm of copper (I) chloride, and the mixture was refluxed
for 10 hours while stirriné. After removal inorganic
materials by filtration while the mixture was hot, the
filtered cake was washed twice with 300 ml of hot 1,4-
dioxane. The filtrate and washed liquid was combined and
evaporated under reduced pressure. The residue was
recrystallized from acetone to obtain 2.80 gm of 9-
aminofuro(3,4-bJgquinclin-1(3H)-one.
mp: 190-192°C
lH-NMR § ppm (DMSO-dg): 8.44(d, 1H), 7.83(m, 4H), 7.48(m,
1H), 5.22(s, 2H)

IR Y KBL cm~1l: 1720

The compounds of Reference Examples 22-24 were prepared

in the same manner as in Reference Example 21.

Reference Example 22
9-Amino-8-methylthiofuro(3,4-bjquinolin-1(3H)-one
lH-NMR § ppm (CDCl3): 7.93(t, 1H), 7.66(d, 2H), 5.24(s,
2H), 2.56(s, 3H)

1R Y KBL cm~l: 1710

\—--_
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IH-NWVR [err] ppm (CDA 3): 7.34(s, 5H), 3.97(s, 4H), 3.56(5, 2H), 3.45(s,
2H),. 3.34(t, 2H), 2.92(b. d, 2H), 2.63(s, 2H), 2.2- |1.1(m 9H) (3)

1-(4- (I-benzylplperldyl)ethyl) 2, 4-pyrrolidione 1H—NNR [err] ppm (CDC 3):
7.31(s, 5H), 3.79(s, 2H), 3.77(s, 2H), 3.50(s, 2H), 3.40(t, 2H), 2.88(b. d,
2H) » 2.1-1.1(m 9H) IR neat cm1l: 1670, 1625 max Reference Exanple 4
9-Anino-1,2,ﬁ geggtr%h droa g n-1-one (10.6 gn) was suspended in 250 mi
of acetonitrfFf aha ension wer e added 16.4 gm of

di -t-butyl di a i f .4 ;a4 Ligdigne. After stirring

for 5 hours gt 898 ?[gggf%OQP%s ?délgqggﬂhg¥§% Rer rghnved by

filtration, apdnjRe st P REBCIAS :©YARAN (&, CSHYNAE, 0eqaCad )R &5 3Wes 6 (BS
2H), 5.20(s, 2H)

IR V KB cm-1l: 1735

Reference Example 24
9-Amino-8-methoxyfuro([3,4-bJquinolin-1(3H)-one

lg-NMR & ppm (CDCl3): 7.59(m, 2H), 7.8-7.2(br, 2H), 6.86(d,
1H), 5.21(s, 2H), 4.05(s, 3H)

IRY KBZ cm=l: 1715

The compounds of Examples 20~31 were prepared in the

same manner as in Example 8.

Example 20
N-(2-~(3-(1-benzylpiperidin~-4-yl)propylidene)~1,2,3,4~
tetrahydro-l-oxoacridin-9-yl) t-butylcarbamate (Compound
(I) with R1=R3=H, R2=_NHCOO-t-Bu, A=>C=CH(CH,),-, ¥=>C=0,
m=2, and n=2)

mp: 120-122°C

l1H-NMR & ppm (CDCl3): 11.24(s, 1H), 8.00(m, 2H), 7.79(m,
iH), 7.50(m, 1H), 7.34(s, 5H), 7.08(t, 1H), 3.52(s, 2H),
3.3-1.1(m, 17H), 1.53(s, -9H)

IRY XEBL cp~1: 1735, 1655

Example 21
N-(2~-(4-(1l-benzylpiperidin-4-yl)butylidene)-1,2,3,4-
tetrahydro-l-oxoacridin-9~yl) t-butylcarbamate (Compound
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resi due was submtted to silica gel columm chromatography to obtain

crystals froma chloroformethyl acetate (50:1) fraction. 11.0 gm of

N-(1, 2, 3, 4-tetrahydro-1-oxoacridin- 9-yl) t-butylcarbamate was obtai ned by

recrystallizing the crystals frompetroleumether. np: 127-128C 1H NWR

[err] ppm (CDA 3): 8.09(m 2H), 7.86(m 1H), 7.62(m 1H), 3.36(t, 2H)),

2. 78(t. 2H), (2)2048h Rn3ly3lga. %ﬂ@%@f&@%%&@@ e The hableay,ng_
St

conpound was ‘prepared in the sanme nmanner t'®t é sheet -
June 1996 aspkn Rgher argg Exanple 4.

mp: 115-117°C

lH-NMR & ppm (CDCl3): 11.22(s, 1H), 8.00(m, 2H), 7.78(m,
1H), 7.51(m, 1H), 7.33(s, 5H), 7.09(t, 1H), 3.50(s, 2H);
3.3-1.1(m, 19H), 1.53(s, 9H)

IR Y XBL em~1l: 1735, 1655

Example 22
N-(2-(l-benzylpiperidin-4-ylidene)-1,2,3,4~-tetrahydro-1-
oxoacridin-9-~yl) t-butylcarbamate (Compound (I) with”
Rl1=r3=H, R2=-NHCOO-t~Bu,'A=>C=, Y=>C=0, and m=2)

mp: 113-115°C

lH-NMR § ppm (CDClz): 11.14(s, 1H), 7.99(m, 2H), 7.77(m,
1H), 7.48(m, 1H), 7.37(s, 5H), 3.61(s, 2H), 3.3-2.5(m, 12H),
1.53(s, 9H)

IRV XBT cm~1l: 1730, 1650

Example 23
N-(2-(6-(1l-benzylpiperidin-4-yl)hexylidene)-1,2,3,4~
tetrahydro-l-oxoacridin-9-yl) t-butylcarbamate (Compound
(I) with R1=R3=H, R2Z=-NHCOO-t-Bu, A=>C=CH(CH,),-, ¥Y=>C=0,
m=2, and n=5)

lg-NMR & ppm (CDCl3): 11.24(s, 1H), 8.00(m, 2H), 7.79(m,
1K), 7.50(m, 1H), 7.33(s, 5H), 7.09(t, 1H), 3.51(s, 2H),
3.3-1.1(m, 23H), 1.53(s, 9H)

IR y/ KBL cn-1: 1740, 1655
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N- (2, 3-di hydr o- 1- oxocycl opent a[ b] qui nol i n-9-yl) t- butyl carbamate 1H NVR
[err] ppm (CDA 3): 8.24-7.42(m 4H), 3.45(m 2H), 2.88(m 2H), 1.35(s, 9H)
Ref erence Exanple 6 The foll owi ng conpounds were prepared in the sane
manner as in Reference Exanple 2. (1)

N-(4- (I -benzyl pi peridyl) propyl)-4-chl oro-3, 3- ethyl enedi oxybut anam de
IH- NWVR [err] ppn1(CDCI3) 7.32(s, 5H), 6.10(br, 1H), 4.09(b. s, 4H),

3.61(s, 2H), aﬁ% S 24, 3.22(m 2H), 2.87(b. d, 2H), 2.70(s, 2H),
2.1-1.1(m 1 %) 1- (4 (I-benzylplperldyl)propyl) 3, 3- et hyl enedi oxy- 2-

p>li|; rolidone HHMVRLQN e 15N r3)dint @%ﬁﬁ)e@jplbld%n%%(-%—ﬂ@or@- 54(s,
1,2,3,4~-tetrahydro-l-oxocacridin-9~yl) t-butylcarbamate
(Compound (I) with R1=8-F, R2=-NHCOO-t-Bu, R3=H,
A=>C=CH(CHj)p,~-, Y=>C=0, m=2, and n=1)
mp: 138-140°C
ly-NMR & ppm (CDClz): 11.20(s, 1K), 7.74(m, 2H), 7.36(s,
5H), 7.34(m, 1H), 7.09(t, 1H), 3.56(s, 2H), 3.3-1.2(m, 15H),
1.51(s, 9H)

1Ry EBL cm~l: 1745, 1660

Example 25
N-(2-(4-(1l-benzylpiperidin-4-yl)butylidene)-8-£fluoro-
1,2,3,4-tetrahydro~-l-oxocacridin-9-~yl) t-butylcarbamate
(Compound (I) with Rl1=8-F, R2=-NHCOO-t-Bu, R3=H,
A=>C=CH(CHy)p-, ¥Y=>C=0, m=2, and n=3)

lH-NMR § ppm (CDCl3): 11.22(s, 1H), 7.74(m, 2H), 7.35(s,
5H), 7.32(m, 1H), 7.08(t, 1lH), 3.56(s, 2H), 3.3-1.1(m, 19H),
1.51(s, 9H)

IRY XBL cm-1: 1740, 1660

Example 26
N-(2-(2-(1-benzylpiperidin-4-yl)ethylidene)-2,3,4,5-
tetrahydro-l—oxocyclohepta[b]quinolin-ll-yl) t-
butylcarbamate (Compound (I) with Rl-R3—H R2=-NHCOO-t- -Bu,
A=>C=CH(CHy)p-, ¥=>C=0, m=3, and n=1)

mp: 188-189°C

1H-NMR & ppm (CDCl3): 8.73(s, 1H), 8.01(m, 2H), 7.76(m, 1H),
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3.46(s, 2H), 3.35(t, 2H), 2.91(b. d, 2H), 2.64(s, 2H), 2.2- -1.1(m 11H)
(3) - 1-(4-(1-benzyl pi peridyl)propyl)-2,4-pyrrolidione np: 71-73[err]C
IH-NMR [err] ppm (CDO 3): 7.34(s, 5H), 3.81(s, 2H), 3.79(s, 2H), 3.51(s,
2H), 3.35(t, 2H), 2.89(b. d, 2H), 2.1-1.1(m 9H) IR KBr cm1l: 1675, 1625
max-Exanple 1 1.32 gm of 1-(4-(1-benzyl piperidyl)nethyl)-2,4- pyrrolidione
and 0.58 gm of o-am nobenzonitrile were 27 Substitute sheet - 17

June 1996  7.s53(m, 1H), 7.33(s, 5H), 7.07(t, 1H), 3.53(s, 2H), 3.1-
1.2(m, 17H), 1.47(s, 9H)

IRY XBL on=1: 1715, 1670

Example 27
9-Methylamino-2-(2-(1l-benzylpiperidin-4-yl)ethylidene)-
1,2,3,4~-tetrahydroacridin-l-one (Compqund (I) with R1=R3=H,
R2=-NHCH3, A=>C=CH(CHy)p-, Y=>C=0, m=2, and n=1)

mp: 114-116°C

lH-NMR & ppm (CDCl3): 11.40(br, 1H), 8.38(d, 1H), 7.84(m,
1H), 7.70(m, 1H), 7.38(m, 1H), 7.34(s, 5H), 6.94(t, 1H),
3.57(d, 3H), 3.52(s, 3H), 3.2-1.2(m, 15H)

IRY KEBL cm-l: 1625

Example 28
9-Ethylamino-2-(2-(1l-benzylpiperidin-4-yl)ethylidene)-
1,2,3,4-tetrahydroacridin-l-one (Compound (I) with R1=R3=H,
R2=-NHC,H5, A=>C=CH(CH,),-, Y=>C=0, m=2, and n=1)

'H-NMR & ppm (CDClj): 11.50(bzr, 1H), 8.27(d, 1H), 7.80(m,
1H), 7.66(m, 1H), 7.31(m, 1H), 7.29(s, 5H), 6.91(t, 1H),
3.94(m, 2H), 3.47(s, 2H), 3.2-1.2(m, 15H), 1.45(t, 3H)

IRV EKBX cm-1: 1630

Example 29
9-Benzylamino-2-(2-(1l-benzylpiperidin-4-yl)ethylidene)-
1,2,3,4-tetrahydroacridin-l-one (Compound (I) with RI=R3=gy
R2=-NHCH,Ph, A=>C=CH(CHp),-, Y=>C=0, m=2, and n=1)

lu-NMR & ppm (CDCl3): 11.76(br, 1H), 8.20(d, 1H), 7.82(m,
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di ssolved into 40 mM of benzene, and to the m xture 1.04 gm of

p-t ol uenesul foni ¢ aci d nonohydrate was added. The resulting m xture, placed
in a reaction vessel equipped with a Dean-Stark water separator, was
refluxed on an oil bath at 110-120[err]C for 9 hours while stirring. After
cooking and an addition of 80 m of 1 N aqueous sol ution of sodium

hydroxi de, tiy) m x{g6 emWVasu§xt agbed, mggh chlgqﬂfogﬁb Thespxkrash)yas
washed with saturated brine’and dried, foflowed By renmoval of the’sol vent

by evapor atlwmw(uif:rm??;iugeqiwéesaw)e Bozomtaﬁm ,CiggYyals, which were
recrystallized in eth acetate to obtain gm of N—(I-(4 (I-benzyl -

pi peridyl ) metky) - $$§x0m3lpynseb|n 4-yl)-2-am nobenzo- nitrile (Conpound
(I'ta) with Rerr] err]=H n=1). np: 170-171[err]C 1H- NVR [err] ppm
(CbA 3): 7.75-7.02(m 4H), 7.36(s, 5H), 6.95(b.

: Example 30
9-Methylamino-2-(2-~(l-benzylpiperidin-4~yl)ethylidene)-
2,3,-dihydrocyclopenta{b]guinolin-i~-one (Compound (I) with
R1=R3=H, R?=-NHCH3, A=>C=CH(CHp)p-, ¥Y=>C=0, m=1, and n=1)
lg-NMR & ppm (CDCl3): 9.41(br, 1H), 8.43(d, 1H), 7.95(d.d,
i1H), 7.72(m, 1H), 7.37(m, 1H), 7.31(s, 5H), 6.80(t, 1H),
3.61(s, 2H), 3.57(d, 3H), 3.49(s, 2H), 2.89(b.d, 2H), 2.3-
1.2(m, 9H)

IRY XBZ cm-l: 1675

Example 31.
N-(2-(2-(1l-benzylpiperidin-4-yl)ethylidene)-1,2,3,4-
tetrahydro-l-oxoacridin-9-yl) acetamide (Compound (I) with
R1=R3=H, RZ=_NHCOCH;, A=>C=CH(CHjy)p-, ¥=>C=0, m=2, and n=1)
lH-NMR & ppm (CDCl3): 11.62(s, 1H), 7.98(m, 2H), 7.79(m,
1H), 7.50(m, 1H), 7.34(s, SH), 7.09(t, 1H), 3.59(s, 2H),
3.3-1.2(m, 15H), 2.38(s, 3H)

1Ry EBI cm~l: 1680, 1650

The compounds of Examples 32-42 were prepared in the

same manner as in Example 11.

Example 32
N-(2-(3-(1-benzylpiperidin-4-yl)propyl)-1,2,3,4-tetrahydro-
l~oxoacridin-9-yl) t-butylcarbamate (Compound (I) with
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s, 1H), 5.56(s, 1H), 4.14(s, 2H), 3.62(s, 2H), 3.32(d, 2H), 2.99(b. d, 2H),
2.3--1.2(m 7H) IR KBr cm1: 2230, 1635, 1620 nax The conpounds of Exanpl es
2 and 3 were prepared in the sane manner as in Exanple 1. Exanple 2
N-(1-(4-(1-benzyl pi peridyl)ethyl)-2-oxo-3-pyrrolin-4-yl)-

2- am nobenzonitrile (Conpound (lla) with R[err] =Rl err]=H, n=2). 1H NMR

=/ §o=1 4 6y82600 SmebH) mnd 386
iy JPBe SRS/ AP InHEOBL L 15, A=3Ektcy3ih OvESEDp, Smsd) pnig MG,
IR KB cnlgrin 823gm %@6@13}@291U@é(s, 1H), 7.98(m, 2H), 7.78(m,

1H), 7.48(m, 1H), 7.33(s, 5H), 3.52(s, 2H), 3.4-1.1(m, 20H),
1.52(s, 9H)

IR Y XBT cm-l: 1740, 1650

Example 33
N-(2-(4-(l-benzylpiperidin-4-yl)butyl)-1,2,3,4-tetrahydro~
l-oxoacridin-9-yl) t—butyléarbamate (Compoﬁnd (I) with
R1=R3=H, R2=-NHCOO-t-Bu, A=>CH(CH5)p-, ¥Y=>C=0, m=2, and n=4)
mp: 108-110°C

lg-NMR & ppm (CDCl3): 11.12(s, 1H), 7.99(m, 2H), 7.77(m,
1H), 7.48(m, 1H), 7.33(s, 5H), 3.50(s, 2H), 3.4-1.1(m, 22H),
1.53(s, 9H)

IR Y EBT cm-1: 1740, 1650

Example 34
N-(2-(6-(1-benzylpiperidin-4-yl)hexyl)-1,2,3,4~-tetrahydro~
l-oxoacridin-9-~yl) t-butylcarbamate (Compound (I) with
R1=R3=H, R?=-NHCOO-t-Bu, A=>CH(CHy),-, ¥=>C=0, m=2, and n=6)
lg-MMR § ppm (CDCl3): 11.12(s, 1H), 7.98(m, 2H), 7.77(m,
1H), 7.48(m, 1H), 7.34(s, 5H), 3.56(s, 2H), 3.3-1.0(m, 26H),
1.52(s, 9H)

IRY XKBL cm-1: 1735, 1650

Example 35 _
N-{2-(2-(1-benzylpiperidin-4-yl)ethyl)-8-fluoro-1,2,3,4~
tetrahydro-l-oxoacridin-9-yl) t-butylcarbamate (Compound (I)
with R!=8-F, R2=-NHCOO-t-Bu, R3=H, A=>CH(CH,),-, Y=>C=0,
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28 Substitute sheet - 17 June 1996 Exanple 3
N-(L-(4-(l-benzyl pi peridyl)propyl)-2-oxo-3-pyrrolin-4-yl)-

2-am nobenzonitrile (Conpound (Ila) with Rerr]=Rerr]=H n=3). 1H NWR
[err] ppm (CDC13): 7.72-7.04(m 2H), 7.36(s, 5H), 6.72(b. s, 1H), 5, 60(s,
1H) » 4.11(s, 2H), 3.56(s, 2H), 3.43(t, 2H), 2.93(b. d, 2H), 2.2-1.1(m 11H)
IR KBr cm1l: 2220, 1650, 1620 nmax Exanple 4

N-(1-(4-(1-benzyl pi peridwl ) et hyl)-2-o0xo-3-pyrrolin-4-
yl)-2- ani nobBnZ6ntrs |“ed“y)o. 19 gm was dissolved in 1 m of 2 N HCL in

methanol . AT g b€ 24t | @bcH)% 49 9% (@, 308, Y. 72(m, 21), 7.33(s,
5H), 7.3(m, 1H), 3.52(s, 2H), 3.3-1.1(m, 18H), 1.50(s, 9H)

1RV KBL en-1l: 1745, 1650

Example 36
9-Amino-2-(4-{l-benzylpiperidin-4-yl)butyl)-8~fluoro-
1,2,3,4-tetrahydroacridin-1l-one dihydrochloride (Compound
(1) with R}=8-F, R2=-NH;, R3=H, A=>CH(CHy)j,-, Y=>C=0, m=2,
and n=4)

lH-NMR § ppm (DMSO-dg): 7.99(m, 2H), 7.64(m, 3H), 7.44(m,
3H), 4.21(b. s, 2H), 3.5-2.6(m, 7H), 2.4-1.2(m, 15H)

1IRY EBT em-l: 1635

Example 37
11-Amino~-2~(2~(l-benzylpiperidin-4-yl)ethyl)-2,3,4,5~
tetrahydrocyclohepta[b)lquinolin~l-one (Compound (I) with

Rl=r3=H, R2=-NH,, A=>CH(CHj),-, Y=>C=0, m=3, and n=2)

mp: 73-75°C .

ln-NMR & ppm (CDCl3): 7.88(m, 2H), 7.71(m, 1H), 7.43(m, 1H),
7.33(s, 5H), 3.53(s, 2H), 3.4-2.7(m, 5H), 2.4-1.1(m, 15H)

iR V §§§ em~1l: 1630

Example 38
9-Methylamino-2~(2-(l-benzylpiperidin-4-yl)ethyl)-1,2,3,4-
tetrahydroacridin-l~one (Compound (I) with R1=R3=H,
R2=NHCH3, A=>CH(CH,),~-, Y=>C=0, m=2, and n=2)

l1H-NMR 6 ppm (CDCl3): 11.40(br, 1H), 8.37(d, 1H), 7.85(m,
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cyanobor ohydri de, the m xture was stirred for 1 hour at room tenperature.
The reaction mxture was charged into 10 nl of 1 N aqueous sol ution of

sodi um hydroxi de and extracted with chloroform The extract was dried and
evapor at ed under reduced pressure. The residue was submtted to silica gel
cokumm chromat ography to obtain 0.18 gmof N (1-(4-(1-

benzyl pi peri dyl)ethyl)-2-oxopyrrolidin-4- yI) 2- am nobenzonitri

e
11b) with 0 o
BRI G L T T e

1H, 6.63(t3.5h dL,l-|)3H)4, 633(ia-2ds niL,l-I)SH)fl, Zﬂ(snllﬂm A3 m 2H, 3.
3.3(m 4H), 3. 0 1(m 11H) Exarrpl e The foll ow ng conpound was

in the sama:mnhneﬁ r em~1l: 1620
Example 39
9-Ethylamino~2-(2-(1l-benzylpiperidin-4~yl)ethyl)-1,2,3,4-
tetrahydroacridin-l-one (Compound (I) with R1=R3=H,
R2=NHCyH5, A=>CH(CHy)p-, ¥Y=>C=0, m=2, and n=2)
lH-NMR § ppm (CDCl3): 11.52(br, 1H), 8.26(d, 1H), 7.78(m,
1H), 7.65(m, 1H), 7.32(s, 5H), 7.3(m, 1H), 3.93(m, 2H),
3.49(s, 2H), 3.2-2.6{(m, 5H), 1.45(t, 3H), 2.3~1.2(m, 13H)

IRy KBE em-l: 1620

Example 40
.9—Benzylamino«2-(2-(1—benzylpiperidin-4-yl)ethyl)-l,2,3,4-
tetrahydroacridin-l-one (Compound (I) with R1=R3=H,
R2=NHCH,Ph, A=>CH(CHy),-, Y=>C=0, m=2, and n=2)

lH-NMR & ppm (CDCl3): 11.70(br, 1H), 8.16(d, 1H), 7.80(m,
1H), 7.64(m, 1H), 7.39(s, S5H), 7.3(m, 1lH), 7.29(s, 5H),
5.02(d, 2H), 3.47(s, 2H), 3.2-2.7(m, 5H), 2.6-1.1(m, 13H)

IRY EBX em~1: 1630

Example 41
9-Methylamino-2-(2-(l-benzylpiperidin-4-yl)ethyl)-2,3~-
dihydrocyclopenta[b]quinélin-l—one (Compound (I) with
R1=R3=H, R2=NHCH;, A=>CH(CHj;),-, Y=>C=0, m=1, and n=2)
lp-NMR & ppm (CDCl3): 9.25(br, 1H), 8.41(d, 1H), 7.89(d. d,

1H), 7.71(m, 1H), 7.36(m, 1H), 7.31(s, 5H), 3.55(d, 3H),
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29 Substitute sheet - 17 June 1996 as in Exanple 4.
N-(L-(4-(l-benzyl pi peridyl) propyl)-2-oxopyrrolidin-4-yl)-

2-am nobenzonitrile (Conpound (11b) with RI1=R3=H, n=3). 1H-NWVR [err] ppm
(cbA 3): 7.45(m 2H), 7.34(s, 5H), 6.84(b. d, 1H), 6.64(b. d, 1H), 4.66(b.
d, i1H), 4.25(m 1H), 3.81(m 2H), 3,51(s, 2H), 3.31(m 4H), 3.0-1.1(m 13H)

Exanple 6 N-£1 s(1ohenzyl pipegi gyl A%t hyl }<2- @%f- 31R¥H[r ol i n-
4-y|)-2-anin%b%ﬁgﬁgitr?feg(g.g4géﬁf wgg'd?sso?vgg Vn%o do i of

t et rahydr of ufpny) aRBrtgpthe sghyti on were added 0.60 gm of potassium
carbonate and 0.04™3% of copper (1) chloride. The mixture was refluxed for

8 hours while stirring. After
Example 42

N-(2-{2-(l-benzylpiperidin-4-yl)ethyl)-1,2,3,4-tetrahydro-
l-oxoacridin-9-yl) acetamide (Compound (I) with R1=R3=H,
R2=NHCOCH3, A=>CH(CH;)p-, Y=>C=0, m=2, and n=2)

mp: 150-152°C

l1H-NMR & ppm (CDCl3): 11.49(s, 1H), 7.95(m, 2H), 7.78(m,’
1H), 7.48(m, 1H), 7.34(s, 1H), 3.55(s, 2H), 3.4-2.8(m, SH),
2.38(s, 3H), 2.5-1.1(m, 13H)

1IRY KBL cm-1l: 1680, 1650

The compounds of Examples 43-53 were prepared in the

same manner as in Example 14.

Example 43
9-Amino-2-(3-(l-benzylpiperidin-4-yl)propylidene)-1,2,3,4~
tetrahydroacridin-l-one dihydrochloride (Compound (I) with
Rl1=r3=H, R2=-NH,, A=>C=CH(CH,),-, ¥=>C=0, m=2, and n=2)
l1H-MMR & ppm (DMSO-dg): 8.77(b. d, 1H), 8.11(m, 1H), 8.03(m,
1), 7.69(m, 3H), 7.46(m, 3H), 4.83(b. t, 1H), 4.23(b. s,
2H), 3.6-2.6(m, 10H), 2.4-1.2(m, 7H)

IR Y XBI om-1: 1630

Example 44
9-Amino~2-(3~-(l-benzylpiperidin-4-yl)propyl)-1,2,3,4-
tetrahydroacridin~l-one dihydrochloride (Compound (I} with

R1=R3=H, RZ=-NH,, A=>CH(CH,),-, ¥Y=>C=0, m=2, and n=3)

This Sheet Has Bee
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renoval of inorganic materials by filtration while the m xture was hot, the
filt.ered cake was washed twice with 40 ml of hot tetrahydrofuran. The
filtrate and washed |iquid was conbi ned and evaporated under reduced
pressure. 0.58 gm of 9-am no-2-(4-(1-benzyl pi peridyl)nethyl)-2, 3-

di hydropyrrol o[ 3, 4-b] qui nol i n-1-one (Compound (1) with Rlerr]=Rerr]=H,
REerr] =NH[ erX. ndiz 8¢ 5kl ﬁéﬂa =878 by, ilgg gLicYRS @
recrystallizing the réémigﬁ % thg g)etate g94 YQSC FE— %Rgﬁg*f]
ppm (DG 3) 14y 954 ryo 2 3 75&%5&@) -3 Jok et ] 3805 392, 6R0(T,
2H), 4.41(s, 2 S, . 2.3-1.2(m 7H)
IR KBr cnﬂ7Hﬂ67§ 41ﬁ4@(ﬂﬁX13H)

1R Y XBL cm-l: 1630

Example 45
9-Amino-2-(4-(l-benzylpiperidin-4-~yl)butylidene)-1,2,3,4-
tetrahydroacridin-l-one dihydrochloride (Compound (I) with
R1=R3=H, R2=-NH,, A=>C=CH(CH,),-, ¥Y=>C=0, m=2, and n=3)
lH-NMR § ppm (DMSO-dg): 8.79 (b. d, 1H), 8.14(m, 1H),
8.03(m, 1H), 7.69(m, 3H), 7.45(m, 3H), 4.86(b. t, 1H),
4.21(b. s, 2H), 3.7-2.7(m, 10H), 2.4-1.2(m, 9H)

IRY EBL cm~l: 1630

.

Example 46
9-Amino~-2-(4~(l-benzylpiperidin-4-yl)butyl)-1,2,3,4~
tetrahydroacridin-l-one dihydrochloride (Compound (I) with
R1=R3=H, R2=-NH,, A=>CH(CH,),-, ¥Y=>C=0, m=2, and n=4)

lH-NMR & ppm (DMSO-dg): 8.76(b. d, 1H), 8.13(m, 1H), 8.02(m,
1H), 7.68(m, 3H), 7.45(m, 3H), 4.21(b. s, 2H), 3.7-2.6(m,
TH), 2.4-1.2(m, 15H)

IR y EBI cm—l: 1635

Example 47

9-Amino-2~(l-benzylpiperidin-4-ylidene)-1,2,3,4~ tetrahydro-
acridin-l-one dihydrochloride (Compound (I) with Rl R3-H
R2=-NH,, A=>C=, Y=>C=0, and m=2)

lH-NMR & ppm (DMSO-dg): 8.76(b. d, 1H), 8.10(m; 1H), 8.03(m,
iH), 7.70(m, 3H), 7.47(m, 3H), 4.30(b. s, 2H), 3.6-2.6(m,

eet Has Been Replaced 51
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30 Substitute sheet - _ n
red in the same manner as in Exanple 6. ]
Briﬁ?ng 2-(4- (I -benzyl pi peridyl)ethyl)-2,3-di hydropyrrolo

- 1) with Rlerr]=Rlerr]=H Rerr]-N,
S il e Leomate () ol e L e
7. 32 S1 4 ) :
A 3): 7.94(m 2H), 7.73(m 1H), 7,45(m 1H), ( 2.1-1.2(m 9H

A=>N-"(CH err])n-,

51.36(5 2H), 328)(t, 2H), 3.52(s, 2H), 2.91(b. d, 2H),

KBr cm 1: 1675 b64% nax
max cm—1; 1630

Example 48

]
2
|

9-Amino-2—(6-(1—benzylpiperidin—4—yl)hexylidene)—l,2,3,4-

17 June 1996 Exanple 7 The foll ow ng conpound was

ppm
H),
R

tetrahydroacridin-l-one dihydrochloride (Compound (I) with

RI1=R3=H, R2=_mm,, a=>c= =CH(CH3)p-, ¥=>C=0, m=2, and n=5)

'H-NMR § ppm (DMSO- ~dg): 8.77(b. d, 1H), 8.10(m,

1H), 8.03(m,

1H), 7.68(m, 3H), 7.45(m, 3H), 4.86(b. t, 1H), 4.22(b.

1H), 3.5-2.6(m, 10H), 2.4-1.1(m, 13H)

IRY EBX em-1l: 1630

Example 49

9-Amino—2—(6-(l—benzylpiperidin-4-yl)hexyl)-l,2,3,4-

5,

tetrahydroacridin-1-one dihydrochloride (Compound (I) with

R1=R3=p, R2=_npm,, A=>CH(CHy)p-, ¥=>C=0, m=2, and n=6)

lH-NMR § ppm (DMSO-dg): 8.78(b. d, 1H), 8.15(m, 1H), 8.00(m,

18), 7.68(m, 3H), 7.44(m, 3H), 4.19(b. s, 2H), 3.6-2.6(m,

7H), 2.4-1.0(m, 19H)

IRV KBT cn-1. 31630

Example 50

9-Amino-2-(2—(1-benzylpiperidin-4-yl)ethylidene)-s-fluoro-

1,2,3,4—tetrahydroacridin-l-one dihydrochloride {Compound

(I) with R'=g-F, R2=-NH,; R3=g, A=>C=CH(CHj)p-, ¥Y=>C=0, m=2,

and n=1)

lH-NMR & ppm (DMSO-dg): 8.03(m, 2H), 7.66(m, 3H), 7.45(m,

3H), 4.92(m, 1H), 4.22(b. s, 2m), 3.7-2.6(m, 10H), 2.4-

T ee— .
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Exanple 8 N-(1,2,3,4-tetrahydro-1-oxoacridin-9-yl) t-butyl- carbamate (3.44
gnm was dissolved in 50 m of dry tetrahydrofuran, and the sol ution was
cooled to -78[err]C in an argon atnosphere. To this were added dropw se 8
m of, 1.5 - cycl ohexane solution of lithiumdiisopropylamde and then 1.8

m of hexanet hyl phosphoram de. After 15 mnutes, 15 m of dry

t et rahydr of ur &n6$wl ubHYN cont ai ning 2. 38 gm of 1- benzyl - 4- pi peri di ne

acet al dehyde was drﬁgmﬁse dded. The m xture was stirred for 30 m nutes at
-78[err]C and?RéP%emaﬁramﬁ k1 §688ising its tenperature to room tenperature,
reaction m xture was charged into an ice-cool ed

for 3 hours. The resultant
5% anmmoni um chl ori de aqueous solution and extracted with ethyl acetate. The

extract was vESHBRL®i ?h saturated brine, dried, and evaporated under
reduced 9-Ami
- 1no-2-(2~(1-benzylpiperidin—4-yl)ethyl)-8—fluoro—

1,2,3,4-tetrahydroacridin-l—one dihydrochloride (Compound

: 1_
(I) with R'=8-F, R2=_NH,, R3=g, A=>CH(CHp)pn~-, Y=>C=0, m=2,
and n=2)
1
H-NMR & ppm (DMSO-dg ) = 8.Ql(m, 2H), 7.65(m, 3H), 7.45(m,
3H), 4.21(b. s, 2H), 3.5-2.6(m, 7H), 2.4-1.2(m, 11H)

IRV EBI cp-1; 1630

Example 52
9-Amino-2{@-(1-benzylpiperidin-4—yl)butylidene)-S-fluoro-
1,2,3,4—tetrahydroa;ridin—l-one dihydrochloride (Compound

: log_ 2_
(1) with R°=8-F, R%=-NHy, R3=H, A=>C=CH(CH,),-, Y=>C=0, m=2,
and n=3)
1o
H-NMR § ppm (DMSO-dg ) : 8.02(m, 2H), 7.64(m, 3H), 7.45(m,
3H), 4.86(m, 1H), 4.22(b. s, 1H), 3.7-2.6(m, 10H), 2.4-
1.2(m, 9H)

1Ry KBZ on-1; 31435

Example 53
11—Amino-2—(2-(l-benzylpiperidin-4-yl)ethylidene)~2,3,4,5-
tetrahydrocyclohepta[b]quinolin-l-one dihydrochloride

(Compound (I) with Rl=r3ag, R2=-NH,, A=>C=CH(CHy)p,-, Y=>C=0,
m=3, and n=1) '

1

H-

NMR & ppm (DMSO-dg): 8.76(b. d, 1H), 8.22(m, 1H), 8.02(m, 1H),

7.63(m, 3H), 7.46(m, 3H), 6.80(t, 1H), 4.24(m, 2H), 3.5-
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31 Substitute sheet - 17 June 1996 pressure. The residue was submtted
to silica gel colum chromatography to obtain crystals froma

chl or of orm met hanol (100: 1-50:1) fractions. 2.60 gmof N (2-(2-(1-

benzyl pi peridin-4-yl)ethylidene)-1,2,3,4- tetrahydro-|- oxoacridin-9-yl)
t-butyl carbamate (Conpound (1) with Rerr]=Rerr]=H R err]=-NHCOOt - Bu
A=>C=CH(CH err])n-, Y=>C=0O, nr2, and n=1) was obtained by recrystallizing
t he crystalszfﬁpﬁ1e§bg?olz 4R . 1}@ 1$ﬁ§ | H NVR [err] ppnl(CDCIS) 11. 22(s,

1H), 8.00(m 2H) 1H), (m 1H), 7.35(s, 5H), 7.09(t, 1H),
3.58(s, 2H), 1RV XBL cn-1: 1630
Example 54
0.41 gm of 9-amino-2-(2-(l-benzylpiperidin-4-
yl)ethyl)-1,2,3,4-tetrahydroacridin-i-one was dissolved
into 10 ml of methanol. To the solution was added 0.15 gm
of sodium borohydride, and the mixture was stirred for 2
hours at room temperature.. After the addition of 30 ml of
water, the reaction mixture was extracted with chloroform.
The extract was washed with saturated brine, dried, and
evaporated under reduced pressure. 0.28 gm of
9-amino~2-(2~(l-benzylpiperidin-4-yl)ethyl)-1,2, 3 4-
tetrahydroacridin-l1-ol (Compound (I) with Ri=R3= =H, R2= =-NH,,
A=>CH(CHy)pn-, Y=>CHOH, m=2, and n=2) was obtained by
' recrystallizing the residue from ethyl acetate.
mp: 184-186°C
lg-NMR & ppm (CDCli3): 7.83(m, 1H), 7.69(m, 1H), 7.46(m,
1H), 7.30(s, 5H), 7.3(m, 1H), 5.5(m, 1H), 4.7(m, 1H),

3.48(8' 2H), 2-9(m' 4H), 2.1—1.1(“\, 14H)

Example 55

To 1.74 gm of 9-aminofuro[3,4-blquinolin-1(3H)-one was
added 3.20 gm of 4-aminobutyl-l-benzylpiperidine, and the
mixture was heated in a sealed tube for 6 hours at 200°C
while stirring. After cooling, the reaction mixture was

recrystallized from ethyl acetate to obtain 3.00 gm of 9-

eplaced
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3.3-1.2(m 15H), 1.53(s,9H) IR KBr cm1: 1740, 1655 max The conpounds of
Exappl es 9-10 were prepared in the same manner as in Exanple 8. Exanple 9
N-(2- (1 -benzyl pi peridin-4-yl)nethyl ene-1, 2, 3, 4-t et rahydr o-

| -oxoacridin-9-yl) t-butylcarbamate (Conpound (1) with R err]=Rerr]=H

Rl err] =-NHCOO-t-Bu, A=>C=CH(CH err])n, Y=>C=0O m=2, and n=0) np:

166- 167[ er r Jadmikid-NVR 4{-ef T{barpay (gi¥eB)dy 1 1bdb¢s) -2 [ B -dThp@fopyPhlo~. 78(m

1H), 7.49(m 1H), 7.39(s,ﬂ5kb, 6.93(d, 1H), 3.70(s, ZFQL §;3-1.§£n] 13H),
1.53(s, 9H [IR sKBruimplindl/dme 165&mpound (I) with R*=R“=H, R“=NH,,
A=>N-(CHy)p~, ¥Y=>C=0, m=1, and n¥4).
mp: 140-142°C
l4-NMR § ppm (CDCl3): 7.95(m, 2H), 7.75(m, 1H), 7.48(m, 1H),
7.33(s, S5H), 6.52(br, 2H), 4.39(s, 2H), 3.59(t, 2H), 3.53(s,
2H), 2.89(b. d, 2H), 2.1-1.1(m, 13H)

1RY XBr cq-1: 1675, 1640

The compounds of Exambles 56-60 were prepared in the

same manner as in Example 55.

Example 56
9-Amino-8-fluoro-2—(4-(lebgnzylpiperidyl)ethyl)—Z,3-
dihydropyrrolo[3,4-bjquinolin-l-one (Compound (I) with
R1=8-F, R2=NH,, R3=H, A=>N-(CHy),-, ¥Y=>C=0, m=1, and n=2)
mp: 134-136°C

lg-NMR & ppm (CDClz): 7.70(m, 2H), 7.31(s, 5H), 7.06(m, 1H),
6.45(br, 2H), 4.33(s, 2H), 3.61(t, 2H), 3.50(s, 2H), 2.89(b.
d, 2H), 2.1-1.2(m, 9H)

iRV EBI cp-1: 1655, 1620

Example 57
9-Amino-8-methylthio-2-(4-(l-benzylpiperidyl)ethyl)-2,3-
dihydropyrrolo[3,4-bjguinolin-i-one (Compound (I) with

R1=8-SCH3, R%=NH,, R3=H, A=>N-(CH,),-, ¥=>C=0, m=1, and n=2)

lH-NMR & ppm (CDCl3): 8.45(br, 2H), 7.89(m, 1H), 7.58(m,
2H), 7.33(s, 5H), 4.31(s, 2H), 3.62(t, 2H), 3.52(s, 2H),

55
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max 32 Substitute sheet - 17 June 1996 Exanple 10

N-(2-(2- (Il -benzyl pi peridin-4-yl)ethylidene)-2, 3-di hydro-1 -

oxocycl opent a[ b] qui nol i n-9-yl) t-butyl carbamate (Conpound (1) with
Rlerr]=Rlerr]=H R err]=-NHCOO-t-Bu, A=>C=CH(CH err])n-, Y=>C=0O, n¥1, and
n=1) np: 152-153C 1H-NWR [err] ppm (CDC[err]): 9.83(b. s, 1H), 8.30(b. d,
1H), 8.07(b. d, 1H), 7.83(m 1H), 7.53(m 1H), 7.38(b. s, 5H), 6.97(b. t,
1H), 3.80(b. &-%H)b. 316728), 2352 6s P4gl) , da. 2, 2gn4-dud(m OH), 1.54(s,

9H)
IRV KB en=1. 1670, 1630

Example 58
2-(4—(l-benzylpiperidyl)ethyl)-2,3-dihydropyrrolo[3,4-
blgquinolin-1-one (Compound (I) with R1=R2=R3=H

7
A=>N-(CHy)p,-, Y¥Y=>C=0, m=1, and n=2)
mp: 163-164°C
1o )
2H), 2-2-1.2(“1, gH)

IRY EBL op-1, 31680

Example 59
9-Methyl-2-(4-(l-benzylpiperidyl)ethyl)-z,3-dihydropyrrolo-
[3,4-b]quinolin-l-one (Compound (I) with R1=R3=H, R2=CH3

14
A=>N-(CH2)n-, Y=>C=0, m=1, and n=2)
mp: 113-114°C
1
H_ .

NMR § ppm (CDCl3): 8.18(m, 2H), 7.84(m, 1H), 7.64(m, 1H),
7.32(s, SH), 4.46(s, 2H), 3.71(t, 2H), 3.50(s, 2m), 3.14(s,
3H), 2.89(b. d, 2H), 2.2-1:2(m, 9H)

IRY XKBL ep-1. 1675

Example 60
9—Phenyl-2-(4-(l—benzylpiperidyl)ethyl)-z,3—dihydropyrrolo-
[3,4-b]lquinolin-l-one (Compound (I) with Rl=R3= =H, R2=ph,
A=>N—(CH2)n-, Y=>C=Q, m=1, and n=2)

mp: 158-159°C

56
his Sheet Has Been Replaced

TR




IR KBr cm1: 1745, 1705 max Exanple 11

N-(2-(2- (I -benzyl pi peridin-4-yl)ethylidene)-1, 2,3, 4-

t et rahydro-|-oxoacridin-9-yl) t-butylcarbamate (1.08 gm) was di ssolved in
20 mM of tetrahydrofuran, and to the solution was added 0.20 gm of 10%
pal<l adi um carbon. The m xture was hydrogenated for 10 hours at room

tenper at ur e lynger EOPKPEM (ETSSy L8 AT, 1 y, of. gt AdIHN} CAIPM Py

filtration, the filtrate was €vaporated under reduced pressure. The residue
was submi tt &dit,o sidd (@ ) cd BB chraipt duedity, t2H obtRidn (Is 021y of
N-(2-(2-(21-benzyl - ’
pi peri di n- 4-2.18tthy 9, BH),,3, 416t r2fwy,dra#H ) - oxoacri di n-9-yl)
t - but yl car bamat npound (1) with Rlerr]=Rerr]=H R err]=-NHCOOt-Bu,

b, N o g9

A=>CH( CH[ er IR Gnd n=2) was obtained from a
Example 61
10.1 gm of 9-hydroxyfurc[3,4-bJjquinolin-1({3H)-one was
suspended into 50 ml of N-methyl—z-pyrrolidone} and to the
suspension was added 12.0 gm of 4-aminoethyl-l-
benzylpiperidine. The mixture, placed in a reaction vessel
equipped with a Dean-Stark water separator, was refluxed on
- an oil bath at 200-210°C for 6 hours while stirring. After
cooling, 200 ml of acetone was added to the concentrated
reaction mixture. Deposited crystals were collected by
filtration recrystallized in a methanol-water mixture to
obtain 12.5 gm of 9-hydroxy-2-(4-(l-benzylpiperidyl)ethyl)-~
2,3-dihydropyrrole[3,4~blquinolin-l-cne (Compound (I) with
R1=R3=H, R?=0H, A=>N-(CH,),~-, ¥=>C=0, m=1, and n=2).
mp: 259-261°C (decomposed)
lp-NMR & ppm (DMSO-dg): 12.30(br, 1H), 8.22(b. d, 1lH),
7.62(m, 2H), 7.37(m, 1H), 7.29(s, 5H), 4.39(s, 2H), 3.47(s,
2H), 3.42(t, 2H), 2.80(b. d, 2H), 2.1-1.2(m, 9H)

IRV EBL cp-1: 1675

The compounds of Examples 62-66 were prepared in the

same manner as in Example 61.

Example 62

6~-Chloro-9-hydroxy-2-(4-(l-benzylpiperidyl)ethyl)-2, 3~

57
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chl orof or m net hanol (50:1) fraction. np: 92-94C 33 Substitute sheet
- 17 June 1996 1H-NWR [err] ppm (CDC13): 11.06(s, 11), 7.98(m 2H), 7.77(m
1H), 7.48(m 1H), 7.35(s, 5H), 3.57(s, 2H), 3.4-1.2(m 18H), 1.52(s, 9H) IR
KBr cm1: 1740, 1650 max The conpounds of Exanples 12 and 13 were prepared
in the sanme manner as in Exanple 11. Exanple 12 N-( 2-(
1- benzyl pi peridin-4-yl )nmethyl)-1, 2,3, 4-tetrahydro-1-
dihydropyrrolo{3,4~bjguinolin-l-one (Compound (I) with
R1=6-C1, R%=OH, R3=H, A=>N-(CHp)q4-, ¥Y=>C=0, m=1, and n=2).
mp: 250°C (Decomposed)
lH-NMR & ppm (DMSO-dg): 8.20(d, 1H), 7.61(d, 1H), 7.38(d. d,
1H), 7.30(s, 2H), 4.39(s, 2H), 3.47(s, 2H), 3.41(t, 2H),
2.79(b. d, 2H), 2.2-1.2(m, 9H)

IRY XBX cm~l: 1690

Example 63
7-Chloro—9-hydroxy—2—(4—(l;benzylpiperidyl)ethyl)-2,3-
dihydropyrrolo{3,4-bjgquinolin-l-one (Compound (I) with
Rl1=7-c1, RZ=0H, R3=H, A=>N-(CHy),-, ¥=>C=0, mw=1, and n=2).
mp: 245°C (Decomposed)

lp-NMR & ppm (DMSO-dg): 8.13(d, 1H), 7.65(m, 2H), 7.29(s,
5H), 4.38(s, 2H), 3.46(s, 2H), 3.42(t, 2H), 2.80(b. 4, 2H),
2.1-1.2(m, 9H)

IR Y §§§ em~1: 1690

Example 64
9-Hydroxy-8-methylthio-2~(4-(1l-benzylpiperidyl)ethyl)-2, 3~
dihydropyrroclo[3,4-bjquinolin~l-one (Compound (I) with
1=g-scH3, R?=0H, R3=H, A=>N-(CHy),-, ¥=>C=0, m=1, and n=2).
mp: 215°C (Decomposed)
ln-NMR & ppm (DMSO-dg): 7.53(m, 1H), 7.27(s, 5H), 7.1(m,
2H), 4.31(s, 2H), 3.44(s, 2H), 3.39(t, 2H), 2.78(b. d, 2H),
2.31(s, 3H), 2.1-1.1(m, SH)

IRY XBL cn-l: 1660

This Sheet Has Been Re 58

T



oxoacridin-9-yl) t-butylcarbamate (Conpound (1) with Rerr]=R err]=H
Rlerr]=-NHCOO-t-Bu, . A->CH(CH err])n-, Y=>C=0O, m=2, and n=l) 1H NMR [err]
ppm (CDCl [err]): 11.01(s, 1H), 7.98(m 2H), 7.78(m 1H), 7.48(m 1H),
7.39(b. s, 5H), 3.68(s, 2H), 3.4-1.2(m 16H), 1.52(s, 9H) IR KBr cm1:
1735, 1645 max Exanple 13

N-(2-(2-(I-ang*&pépgsidin§4-yl)ethyl)-2,3-dihydro-l-
oxocycl opent a[ b]'qui nol i n-9-yl) t-butyl carbamate (Conmpound (I) with

Rl err] =R[ er rdayaRbker 2] r4 NHOOBRh 2z Pupi pez Gy Crneth{ L n-2, ¥=>C=0, nmr2, and
n=2) np: 141-143[err]C 1HNWR [err] ppm (CDC [err]): 9.63(b. s, 1H)
8.29(b. d, ld)hy@ropybrotiof 1H-bTg88folifk) ~oRe53Compoind [I38¢hths, 5H)
R1=r3=H, R2=0H, A=>N-(CH,),-, ¥Y=>C=0, m=1, and n=1).
15-NMR 6 ppm (DMSO-dg): 8.22(b. d, 1H), 7.63(m, 2H), 7.39(m,
1H), 7.31(s, S5H), 4.42(s, 2H), 3.49(s, 2H), 3.28(d, 2H),
2.81(b. 4, 2H), 2.1-1.1(m, 7H)

iR Y szlgi em~1: 1680

Example 66

9-Hydroxy-2-(4—(1—benzylpiperidyl)propyl)-2,3—
dihydropyrrolof 3,4-bjquinolin~1-one (Compound (I} with
R1=r3=H, R2=0H, A=>N-(CHj)y-, ¥=>C=0, m=1, and n=3).

l1H-NMR & ppm (DMSO-dg): 8.24(b. d, 1H), 7.63(m, 2H), 7.40(m,
iH), 7.28(s, 5H), 4.36(s, 2H), 3.47(s, 2H), 3.36(t, 2H),
2.82(b. d, 2H), 2.2-1.1(m, 11H)

IRY EBL cn-l: 1675

Example 67

6.80 gm of S-hydroxy-2-(4-(l-~benzylpiperidyl)ethyl)-2,3~
dihydropyrrolo[3,4-bjquinolin-l-one was suspended into 300
ml of methanol. To the suspension was added dropwise a
solution of diazomethane in ether at room temperature while
stirring until generation of nitrogen gas terminated. The
reaction mixture was dried under reduced pressure and the
residue was recrystallizeéd in acetonitrile to obtain 5.30 gm
of 9-methoxy-2-(4~(l-benzylpiperidyl)ethyl)-2,3-~

dihydropyrrolof3,4-bjquinolin~-l-one (Compound (I) with
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3.67(s, 2H), 3.4-1.2(m 16H), 1.55(s, 9H) IR, KBr cm 1: 1745, 1670 nmax
34 ~+ substitute sheet - 17 June 1996 Exanple 14

N-(2-(2-(l-benzyl pi peridin-4-yl)ethyl)-1,2, 3, 4-
tetrahydro-I-oxoacridin-9-yl) t- butylcarbanate (0.5 gm was dissolved in 5
nm of dioxane, to t solution was added 15 m of 4 N dloxane sol ution

of hydrochl or iR 'é%}‘d“lr R TRy, by=sn4 (CEpY, £ pryd ey spad d&)ﬁ) erature.
After evaporation under reduced pressure, ‘acetone was added to the F esi due
to produce a %y terial. The powder was

1o .
H-NMR & ppm (CDCl3): 8.42(b. d, 1H), 8.04(b. d, 1H),
7-82(m, 1H), 7.56(m, 1H), 7.32(s, 5H), 4.66(s, 3H), 4.47(s,
2H), 3.68(t, 2H), 3.52(s, 2H), 2.92(b. d, 2H), 2.1-1.2(m,
9H) o

IRY KBr op-1; 1480

The compounds of Examples 68~72 were prepared in the

Same manner as in Example 67.

Example 68
6—Chloro—9-methoxy—2-(4-(1-benzylpiperidyl)ethyl)-2,3-
dihydropyrrolo[3,4-b]quinolin-1-one (Compound' (I) with

lep_ 2_ |
R7=6-Cl, R°=0CH3, R3=H, A=>N-(CH,)p-, Y=>C=0, m=1, and n=2).
mp: 95-96°C '

1

H_ .

NMR & ppm (CDCl3): 8.31(d, 1H), 7.98(d, 1H), 7.48(d. d,
1H), 7.32(s, 5H), 4.65(s, 3H), 4.45(s, 2H), 3.65(t, 2H),
3.51(s, 2H), 2.90(b. d, 2m), 2.1-1.2(m, 9H)

IRY §§§ em~1: 1680

Example 69
7-Chloro-9-methoxy—2—(4-(l—benzylpiperidyl)ethyl)-2,3-
dihydropyrrolof 3, 4-blguinolin-1-one (Compound (I) with

1_ 2_
R7=7-Cl, R®=OCH3, R3=H, A=>N-(CH,) -, Y=>C=0, m=1, and n=2).
mp: 127-129°C

- )

H-NMR & ppm (CDCl3): 8.38(d, 1H), 7.97(d, 1H), 7.71(d. d,
1H), 7.32(s, 5H), 4.66(s, 3H), 4.46(s, 2H), 3.67(t, 2H),
3.50(s, 2H), 2.89(b. d, 2H), 2.1-1.2(m, 9H)
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collected by filtration, and dried to obtain 0.48 gm of 9-
am no-2-(2- (I -benzyl pi peridin-4-yl)ethyl)-1,2,3,4- tetrahydroacridin-I|-one
di hydrochl oride (Conpound (1) with Rerr]=Rerr]=H Rerr]=NHerr],
A=>CH(CH err])n-1 Y=>C=0O, n¥2, and n=2). 1H-NVR 6 ppm (DMSO d6): 8. 75(b. d,
1H) » 8.14(m 1H), 8.00(m 1H), 7.70(m 3H), 7.44(m 3H), 4.22(b. s, 2H),
3.7-2.6(m 7H), 2.4-1.2(m 11H) IR KBr cm1: 1630 nax The conpounds in
Exanpl es 14- 1§ yeer BBpr gpadedighst he sanme manner as in Exanple 14. Exanple
15 9- Ami no- 2= (1 - beM2¢f1 pi peri di n~4-yl )methyl )-1, 2, 3, 4-
tetrahydroacridin-1-one di hydrochl oride (Conpound (1) with R err]=Rerr]=H
R[err]:NH[erEkamﬂxeCHOCH[err])n-, Y=>C=0, m=2, and n=1).
g-Methoxy-8-methylthio-2-(4-(1-benzylpiperidyl)ethyl)-2, 3~
dihydropyrrolo[3,4-bjquinolin-l-one (Compound (I) with
R1=8-SCH3, R?=0CH3, R3=H, A=>N-(CHp)p-, ¥Y=>C=0, m=1, and
_n=2). |
mp: 170-171°C
lH-NMR & ppm (CDCl3): 7.70(m, 2H), 7.31(s, 5H), 7.25(m, 1H),
4.51(s, 3H), 4.44(s, 2H), 3.66(t, 2H), 3.49(s, 2H), 2.87(b.
d, 2H), 2.49(s, 3H), 2.1-1.2(m, 9H)

IRY XBI cm~l: 1680

Example 71
9-Methoxy-2-(4-(l—benzyléiperidyl)methyl)—z,3—dihydro~
pyrrolof3,4-b)jguinolin-l-one (Compound (I) with R1=R3=H,
R%=0CH3, A=>N-(CHy)y-, ¥Y=>C=0, m=1, and n=1).

mp: 133-135°C

lg-NMR & ppm (CDCl3): 8.41(b. d, 1H), 8.03(b. d, 1H),
7.80(m, 1H), 7.54(m, 1H), 7.31(s, 5H), 4.65(s, 3H), 4.50(s,
2H), 3.52(d, 2H), 3.49(s, 2H), 2.88(b. d, 2H), 2.1-1.2(m,
7H) |

IRY XBX cm-1l: 1675

Example 72
9-Methoxy-2-(4-(1~benzylpiperidyl)propyl)-2,3-dihydro-
pyrrolof 3,4-bjguinolin-l-one (Compound (I) with R1=R3=H,

R2=0CH3, A=>N-(CHj)p,~, ¥Y=>C=0, m=1, and n=3).
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lH&NIOR Terr]
7.69(m 3H),

ppm (DMSO-d6): 8.76(b. d, 1H), 8.15(m 1H), 8.00(m 1H),
7.45(m 3H), 4.21(b. s, 2H), 3.9-2.6(m 7H), 2.4-1.4(m 9H)

KBr © cm1: 1630 max 35 Substitute sheet - 17 June 1996 Exanple 16
9- Ami no- 2- (2- (1- benzyl pi peridi n-4-yl)ethyl)-2, 3-

di hydr ocycl opent a[ b] qui nol i n- 1- one di hydrochl oride (Conpound (1) with

Rl err] =R[ er r Lu-Rpav rd Pk efadcl A GHCHes 1d ) H) YO0 b, B, n=2). np:

218-220C

7.82(m, 1H), 7.55(m, 1H), 7.32(s, 5H), 4.66(s, 3H), 4.48(s,
2H), 3.61(t, 2H), 3.49(s, 2H), 2.87(b. d, 2H), 2.1-1.1(m,
11H)

IRY XBL cm-1: 1685

Example 73

To 0.21 gm of 9-methoxy-2-(4-(l-benzylpiperidyl)ethyl)-

2,3~dihydropyrrolo[3,4-b]jquinolin-l-one was added 10 ml of
butylamine, and the mixture was refluxed for 3 hours while
stirring. The reaction miiture was dried under reduced
pressure and the residue was recrystallized in acetcone to
obtain 0.21 gm of %9-n-butylamino-2-{4-(1-
benzylpiperidyl)ethyl);2,3-dihydropyrrolo[3,4-b]quinolin—
l-one (Compound (I) with.Rl=R3=H, R2=NH-n-butyl,
=>N-(CHy)p-r ¥=>C=0, m=1, and n=2).
mp: 145-146°C
lH-NMR & ppm (CDCli): 8.34(b. d, 1H), 8.07(br, 1H), 7.95(b.
d, 1H), 7.70(m, 1H), 7.40(m, 1H), 7.32(s, 5H), 4.33(s, 2H),
3.87(m, 2H), 3.61(t, 2H), 3.50(s, 2H), 2.90(b. d, 2H), 2.2~
1.2(m, 13H), 0.99(t, 3H)
IRY XBT cm~l: 1640

The compounds of Examples 74-75 were prepared in the

same manner as in Example 73.

Example 74
9-Methylamino-2-(4-(l-benzylpiperidyl)ethyl)-2,3-dihydro-

pyrrolo[3,4-b]jquinolin-l-one (Compound (I) with R1=R3=H,
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IH-NWR [err] ppm (CDlerr]OD): 8.56(b. d, 1H), 8.18-7.58(m 3H), 7.53(b. s,
5H),, 4.30(b. s, 2H), 3.6-2.7(m 7H), 2.2-1.3(m 9H) IR KBr cm1l: 1690,
1640 max Exanple 17

9- Ami no- 2- (2- (| - benzyl pi peridi n-4-yl)ethylidene)-1, 2,3, 4-

t et r@ahydr oacri di n-1-one di hydrochl oride (Conpound (1) with R err]=Rerr]=H
RlerrJ=NH err], A=>C=CH(CH err])n-, Y=>C=0 m2, and n=1). np: 208-210C
IH-NWR [err] ppm (DMSO-d6): 8.76(b. d, 1H), 8.14(m 1H), 7.99(m 1H),

LS o i Bl S B s iy 362 o 100,
mp: 141-142°C
l4-NMR & ppm (CDCl3): 8.40(b. d, 1H), 8.14(br, 1H), 7.93(b.
d, 1H), 7.67(m, 1H), 7.36(m, 1H), 7.29(s, 5H), 4.28(s, 2H),
3.57(t, 2H), 3.52(s, 2H), 3.47(d, 3H), 2.90(b. d, 2n);'2.1-
1.2(m, 9H)
iRY XBZ cm—l: 1650

Example 75-
9-(4-{(1-Benzylpiperidyl)ethylamino)-2-(4~(1l~benzyl-
piperidyl)ethyl)-2,3-dihydropyrrolo[3,4-blquinolin~l-one
(Compound (I) with R=R3=H, R2=NH(CH2)2-O\T—CH2Ph,
A=>N-(CHp)p~, ¥=>C=0, m=1, and n=2).

lH-NMR & ppm (CDCl3): 8.30(b. d, 1H), 8.00(br, 1H), 7.94(b.
d, 1H), 7.68(m, 1H), 7.38(m, 1H), 7.30(s, 10H), 4.31(s, 2H),
3.86(m, 2H), 3.59(t, 2H), 3.49(s, 4H), 2.89(b. d, 4H), 2.4-
1.2(m, 18H)

Example 76

0.30 gm of 9-amino-2-(4~(l-benzylpiperidyl)ethyl)-
2,3-dihydropyrrolo[3,4-b]lquinclin-l-one was dissolved into
5 ml of pyridine. To the solution was added 3 ml of acetic
anhydride and the mixture was refluxed for 3 hours while
stirring. After cooling, the reaction mixture was poured
into ice water and extracted with ethyl acetate. After the
addition of 30 ml of ammonia water to the organic layer, the
mixture was stirred at room temperature for 15 hours. The

organic layer was separated, dried, and evaporated under
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Exanpl e 18 9- Am no- 2- ( 1- benzyl pi peri di n-4-yl ) met hyl ene) -1, 2, 3, 4-
tetrahydroacridin-1-one di hydrochl oride (Conpound (1) with Rlerr]=Rerr]=H
Rlerr]=NH err], A=>C=CH(CH err])n-, Y=>C=0 m=2, and n=0). np: 230-232C
IH-NWR [err] .ppm (DVSO-d6): 8.77(b. d, 11), 8.18(m 1H), 8.02(m 36
substitute sheet - 17 June 1996 1H), 7.72(m 3H), 7.46(m 3H), 6.60(b. d,
1H), 4.27(b. s, 1H), 3.5-2.6(m 9H), 2.4-1.6(m 4H) IR KBr cm1l: 1630 max

reduced pressure. The residue was siubjected to silica gel
column chromatography to obtain crystals from a fraction
eluted with chloroform-meéthanol (100:1). The crystals were
recrystallized in isopropyl ether to obtain 0.19 gm of
N-(2-(4~(l-benzylpiperidyl)-ethyl)-2,3-dihydro-1-
oxopyrrolof3,4-blguinolin-9-yl) acetamide. (Compound (I)
with R1=R3=H, R2=NHCOCH3, A=>N-(CH;)q-, Y=>C=0, m=1, and
n=2).

mp: 109-111°C

1H.NMR & ppm (CDCl3): 9.70(b. s, 1H), 8.09(m, 2H), 7.84(m,
1H), 7.58(m, 1H), 7.37(s, 5H), 4.49(s, 2H), 3.70(t, 2H),
3.67(s, 2H), 3.05(b. d, 2H),2.39(s, 3H), 2.3-1.2(m, 9H)

IRY XBr cpm-l: 1690, 1630

Example 77

0.80 gm of 9-~-hydroxy-2-(4-(l-benzylpiperidyl)ethyl)-
2,3-dihydropyrrolo[3,4-b]jquinolin-l-one was suspended into
40 ml of dichloromethane. To the suspension were added 0.30
gm of N,N-diethylaniline 10 ml of phosphorus oxychloride,
and the mixture was stirred for 15 hours at room
temperature. The reaction mixture was dried under reduced
pressure. The residue was.partitioned with chloroform and
water. The chloroform layer was dried and evaporated under
reduced pressure. The residue was subjected to silica gel
column chromatography to obtain crys;als from a fraction
eluted with chloroform-méthanél (30:1). The crystals were

recrystallized in an isopropyl ether-acetone mixture to
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Exanpl e 19 The foll owi ng conpound was prepared in the same manner as in
Exanpl e 6. 9- Am no-2-(4- (| -benzyl pi peridyl) propyl)-2, 3-

di hydr opyrrol o[ 3, 4-b] qui nol i n-1-one (Conpound (1) with Rerr]=R err]=H
Rlerr]=NH err], A=>N-(CHerr])n-, Y=>C=0O, n¥l, and n=3). np: 155-157C
IH-KNWR [err] ppm (CDC13): 7.93(m 2H), 7.71(m 1H), 7.49(m 1H), 7.36(s,
S5H), 6.59(brob2&lin 6.20(fm 6f Q#&h18r592L(42gﬁrb8n5?1§ip8fﬂdy2)Qib?l)d,

2H), 2.2-1.1(m 11H) IR YBr cm1: 1675, 1640 max Reference Exanple 7 The
fol | owi ng cozpdudilhydsopyepaiefl3} 4-bhgusaokinabrene. (Compound (I) with
Rl=R3=H, R?=Cl, A=>N-(CHj),-, ¥Y=>C=0, m=1, and n=2).
mp: 63-65°C
lg-NMR § ppm (CDCl3): 8.50(b. d, 1H), 8.17(b. d, 1H),
7.91(m, 1H), 7.73(m, 1H), 7.32(s, S5H), 4.50(s, 2H), 3.74(t,
2H), 3.50(s, 2H), 2.90(b. d, 2H), 2.2-1.2(m, 9H)

IR Y/ §§§ em~1: 1690

Example 78

0.50 gm of 9—chloro-2;(4-(1-benzylpiperidyl)ethyl)—
2,3-dihydropyrrolo{3,4-b]lquinolin~l-one was dissolved into 5
ml of ethancl. To the solution was added 5 ml of 1 M sodium
ethylate solution in ethanocl, and the mixture was stirred
for 1 hour at room tempeiature. The reaction mixture was
poured into 40 ml of ice water and extracted with
chloroform. The chloroform layer was washed with saturated
brine, dried, and evaporated under reduced pressure. The
residue was subjected to silica gel column chromatography to
obtain crystals from a fraction eluted with chloroform-
methanol (30:1). The crystals were recrystallized isopropyl
ether to obtain 0.33 gm of'9—ethoxy-2-(4-(l-
benzylpiperidyl)ethyl)~2,3-dihydropyrrolo][3,4-bjquinolin-1-
one. (Compound (I) with R1=R3=H, R2=0CH,CH3, A=>N-(CH,),-,
Y=>C=0, m=1, and n=2).
mp: 117-119°C
lH-NMR & ppm (CDCl3): 8.44(b. d, 1H), 8.03(b. d, 1H),
7.81(m, 1H), 7.55(m, 1H), 7.32(s, 5H), 5.07(q, 2H), 4.47(s,
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as in Reference Exanple 4. N (B-fluoro-1, 2,3,
4-t et rahydro-1-oxoacridin-9-yl) t- butylcarbamate np: 108-110C 1H-NWVR [err]
ppm (CDCl [err]): 7.77(m 2H), 7.22(m 1H), 3.30(t, 2H), 2.76(t, 2H),
2.20(m 2H), 1.35(s, 9H IR KBr cm1: 1755, 1710 max 37 Substitute
sheeét - 17 June 1996 Reference Exanple 8 The followi ng conpound was
prepared in the sanme manner as in Reference Exanple 4.

2H), 3.67(t, 2H), 3.48(s, 2H), 2.88(b. d, 2H), 2.2-1.2(m,

9H)

1R vV KB cm-1: 1680

hdkkhhdhkhkkkdhhkhkdhkhhdhdbhdhhhhkdhdhhhhddkhkdhhhhhhdbhdkd

Obviously, numerous modifications and variations of the
present invention are possible in light of the above
teachings. It is therefore to be understood that within the
scope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.
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N (2,3, 4 t r ahydro- | oxocycl ohepta[ bl quinoin-11-yl) t- butyl carbamate
rrp 204 ’jﬁig wmmnm‘[err] ppm (CDCl [err]): 8.20-7.50(m 4H), 3.21(t,

m 4H), 1.34(s, 9H) IR KBr cm1l: 1720, 1690 nax
Reference Exanp e'9 5.1 gm of nethyl anthranilate and 9.0 gmof B-tetronic
aci d were dissolved into 100 m of ethanol, and 2 m of concentrated
hydrochl oric acid was added, followed by stirring for 15 hours at room
t enper at ur e. wRPOSEt eUACMEDt 3Bs were col lected by filtration, washed with
cold ethanol, and dried to obtain 19.2 gmof nethyl N (2,5-
di hydr o- 5- oxo- 2- f aranyl gathbianel deeivative represented by the following

formula (I):

X
QOO
(CH: )

wherein >A== represents a group >N—(CHjy)p~, >C=,
>C=CH(CHp)pn-, or >CH(CHj)pn~-, wherein n is an integer of 0-7;
Y represents a group >C=0 or >CHOH, Rl is a hydrogen atom, a
halogen atom, an alkyl group, an alkoxy group, or an
alkylthio group, R? is a hydrogen atom, a halogen atom, an
alkyl group, a hydroxy group, an alkoxy group, a phenyl
group which may have a substituent, a phenoxy group, an
alkanoyloxy group, or an amino group which may have a
substituent, R3 is a hydrogen atom, a halogen atom, an alkyl
group, or an alkoxy group, and m is an integer of 1-3; or a
salt thereof. .

2. A composition for inhibiting acetylcholinesterase
comprising the quinoline derivative_or its salt as defined
in Claim 1 and a pharmaceutically acceptable carrier.

3. A method for preventing or treating dementia
comprising administering an effective dose of the qguinoline
derivative oxr its salt as defined in Claim 1 to a person
suffering from or under the risks of suffering from

dementia.
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: 172 173[ 1H NVR [err] ppm (DVBO-d6): 9.95(b.s, 1H), 7.97(d.d, 1H)
7 59(m 2H) nﬂy’ m m” 0(s, 1H), 4.94(s, 2H), 3.86(s, 3H IR KBr
cm1l: 1735 of Ref erence Exanples 10-16 were prepared in

the same manner as in"Reference Exanpl e 9. Reference Exanple 10 Met hyl
N- ( 2, 5- di hydr o- 5- oxo- 2- f ur anyl ) - 6- net hyl t hi o- 38 Substitute sheet -
17 June 1996 anthranil ate

4. A piperidine derivative represented by the

following formula (II):
. o

N-(CH:MCN-CM@ (1)

wherein Rl is a hydrogen .atom, a halogen atom, an alkyl

group, an alkoxy group, or an alkylthioc group, R3 is a
hydrogen atom, a halogen atom, an alkyl group, or an alkoxy
group, n is an integer of 0-7, and the dotted line may
optionally be present and when present indicates a double
bond; or a salt thereof.

5. A composition for inhibiting acetylcholinesterase
comprising the piperidine derivative or its salt as defined
in Claim 4 and a pharmaceutically acceptabie carrier.

6. A method for preventing or treating dementia
comprising administering an effective dose of the piperidine
derivative or its salt as defined in Claim 4 to a person

suffering from or under a risk of suffering from dementia.

This Sheet 68

Wi



IH-NWVR [err] ppm (CDC [err]): 9.08(b.s, 1H), 7.47(t, 1H), 7.21(d. d, 1H),
7.05(d, 1H), 5.38(s, 1H), 4.84(s, 2H), 3.97(s, 3H), 2.45(s, 3H Reference
Exanpl e 11 N-(2, 5-di hydr o- 5- oxo- 2-furanyl ) - 4-chl aroant hranilic acid np:
211-212[err]C 1H-NWR [err] ppm (DVSO-d6): 10.30(br, 1H), 8.00(d, 1H),
7.49(d, 1H), 7.22(d.d, 1H), 5.51(s, 1H), 4.95(s, 2H) IR [err] KBr cm1
1720, 1680 max Reference Exanpl e 12
N- (2, 5-di hydr o- 5- oxo- 2- f ur an\ARSTER R & RE . 248-250[err]C
1HNWR [err] ppm (DNSO-d6): 10. 16(br 1H), 7 96(d 1FD 7.68(d.d, 1H)
7.55(d, 1H), 5.47Mwingk)ne 4iq;zﬁ(\satms of the formula,

QYOO
(CHz)n

wherein >A== represents a group >N—~(CHy )y~ >C=,

>C=CH(CHqp )-, Ox >CH(CHg)y~, wherein n is an integer of 0-7;
Y represents a group >C=0 or >CHOH, Rl is a hydrogen atom, a
halogen atom, an alkyl group, an alkoxy group, Or an
‘alkylthio group, R? is a'hydrogen atom, a halogen atom, an
alkyl group, a hydroxy group, an alkoxy group, a phenyl
group which may have a substituent, a phenoxy group, an
alkanoyloxy group, or an amino group which may have a
substituent, R3 is a hydrogen atom, a halogen atom, an alkyl
group, Or an alkoxy group, and m is an integer of 1-3. The
compounds and their salts exhibit a superior anti-
acetylcholinesterase activity with no side effects and are
effective for the prevention or cure of senile dementia or

memory disturbance.

3
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IR KBr cmil: 1720, 1680 max Reference Exanple 13 BoBIES

N- (2, 5-di hydr o- 5- oxo- 2- furanyl ) - 2- am nobenzonitrile np: 158-160[err]C
|H-NNR [erfr] ppm (DVSO d6): 9.68(br, 1 fﬁb 7. ,
7:60(m 1H), 7.32(m 1H), 5.10(s, 1H). il 86(§Q|bg tp eetKEf%’%"%’%%%o,
1730 max Reference Exanple 14

N- (2, 5-di hydr o- 5- oxo- 2- f uranyl ) - 2- am no- 6-f | uor obenzonitrile
TITLE OF THE INVENTION

QUINOLINE DERIVATIVES

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a novel gquinoline
derivative and a salt thereof possessing a superior anti-
acetylcholinesterase activity, an intermediate for the
preparation of the quinoline derivative aﬁd a salt thereof,
and a pharmaceutical composition comprising these compounds:
Description.of the Backqground:

Senile dementia is bréadly classified into the cerebral
vascular disorder type and the Alzheimer type. Even though
causes of Alzheimer type senile dementia have still to be
elucidated, a number of attempts have been undertaken to
treat or cure the disease by the administration of
cholinergic drugs, since the theory §f the cholinergic
effects was proposed. For example, there is a report on ;he
study of curing senile dementia by the use of physostigmine
~which ig a typical acetylcholinesterase inhibitor
[Neurology, 8, 397 (1978)). Japanese Patent Laid-épen
(Kokai) Nos. 148154/1986, 141980/1988, 166881/1988, 73/1989, -
250353/1989, 167267/1990, J. Medicinal Chemistry, 31, 1278
(19é8), and J. Medicinal Chemistry, 32, 1805 (1389) report
about anti-acetylcholinesterase effects of aminoacriaine
derivatives, claiming the effectiveness of the compounds in
the curing of senile dementia. Summers et al. report the

effectiveness of 9-amino-1l 2,3 4-tetrahydro-acridine
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39 Substitute sheet - 17 June 1996 np: 234-235C 1H-NWR [err] ppm
(DMSO-d6): 9.86(br, 1H), 7.76(m 1H), 7.41(d, 1H), 721(t 1H), 5.26(s,

1H), 4.88(s, 2H) IR KBr «c,-1:2230,1735 max_Refgrenc 15
N-( 2, 5- di hydr o- 5- ox0- 2- f ur anyl ) - 2- ani - 6- meBHY ﬁ’f'tht?z‘ﬁ ﬁﬁvwe‘%ﬁ

180- 182C 1H-NWR [err] ppm (DVMSO-d6): 9.76(b.s, 1H), 7.66(t, 1H), 7.32(d,
1H), 7.24(d, 1H), 5.11(s; 1H), 4.87(s, 2H), 2.57(s, 3H) IR KBr cm1: 2220,
1740 naleeference Exanpl e 16
{Tacrine) and lecithin in the improvement in symptoms of
senile dementia patients of Alzheimer type [The New England
Journal of Medicine, 315, 1241 (1986}].

These known acetylcholinesterase inhibitors, however,
do not exhibit sufficient curative effects and are
accompanied by side effects such as liver disorders and the
like.

The develcpment of a compound useful as a medicine for
curing dementia, which possesses an excellent anti- |
acetylcholinesterase effect with a least side effects, has
therefore been desired.

In view of this situation, the present infentors
synthesized various compounds and studied their
pharmaceutical effects, and found that novel quinoline
derivatives represented By the following formula (I) or
their salts and novel piperidine derivatives represented by
the following formula {(II) or their salts exhibited |

~ excellent anti-~acetylcholinesterase effects and were
effective for curing dementia such as amnesic syndrome.
Such a2 finding has led to the completion éf this inveﬁtion.
- SUMMARY OF THE INVENTION
Accordingly, an object of the present invention is to

provide a guinoline derivative represented by the following

formula (I):

2

I"

OO
RY = N —CH.
VENT SF
. (C Hz )u . : sl I “’HEET
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N- (2, 5-di hydr o- 5- oxo- 2-furanyl ) - 2- am no- 6- net hoxybenzonitrile np: 178-180C
IHNNR [err] ppm (DVBO-d6): 9.70(br, 1H), 7.66(t, 1H), 7.12(d, 1H), 7.01(d,

1H), 5.14(s, 1H), 4.87(s, 2H), 3.92(s, 3H | Br.cml: 2210, 17 X
Ref erence Exanple 17 To 4.66 gm of nethyl N&Q‘?@"HF%%PB‘-B-%(]{X%‘!% ﬁgrgﬁyl ) -
anthranil ate was added 13.6 gm of pol yphosphoric acid, and the m xture was

heated for 3 hours at 130-140[err]C on an oil bath while stirring. After
cooling, 100 m of water was added and the m xture was stirred for 1 hour

to col | ect yhbeedaPoaLlteirepyadHts ng&hhbrathanzyye,Qnygtals wer e washed

>C=CH(CH3y)p~, oxr >CH(CH,)p~-, wherein n is an integer of 0-7;
Y represents a group >C=0 or >CHOH, R! is a hydrogen atom, a
halogen atom, an alkyl group, an alkoxy group, or an |
alkylthic group, R? is a hydrogen atom, a halogen atom, an
alkyl group, a hydroxy group, an alkoxy group, a phenyl
group which may have a substituent, a phenoxy group, an
alkanoyloxy group, or an amino group which may have a
substituent, R3 is a hydrogen atom, a halogen atom, an alkyl
group, or an’ alkoxy group, and m is an integer of 1-3; or é
salt thereof.

Another object of the present invention is to provide a

piperidine derivative represented by the following formula

. "
N-(CH:),.‘CN-CHz-@ (II)

wherein Rl is a hydrogen atom, a halogen atom, an alkyl

(II): -0

group, an alkoxy group, or an alkylthio group, R3 is a
hydrogen atom, a halogen atom, an alkyl group, or an alkoxy -
group, n is an integer of 0-7, and the dotted line may
opﬁionally be presént; or a salt thereof.

Still another object of the present invention is to
provide a composition for inhibiting acetylcholinesterase
comprising a guinoline of formula (I) or a salt thereof, or

a piperidine derivative of formula (II) or a salt thereof,

and a pharmaceutically acceptable carrier. oo S e
DEDY 4 L0 ¥
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40 Substitute sheet - 17 June 1996 with water and recrystallized from
nmet hanol to obtain 3.50 gm of 9-hydroxyfuro[ 3, 4-b)quinolin-1(3H)-one.

np:
280C (deconposed) 1H-NVR [err] ppm (DVSO d6): . 12.68( br H) .58, 25( H) ,
790 7.35(m 3H), 5.23(s, 2H) IR KB #m1: Sukstiute Sr'?]%el‘c“o%o’d'ﬁ‘&s?%?é
Ref erence Exanples 18-20 were prepared in the sane manner as in Reference
Exanpl e 17. Reference Exanple 18

9- Hydr oxy- 8- net hyl t hi of ur o[ 3, 4- b] qui nol i n-1(3H)-one np: 220[err]C

(deconposed) A further object of the present invention is to provide

a method of preventing or treating dementia comprising
administering an effective dose of a quinocline of formula
(I) or a salt thereof, or a piperidine derivative of formula
(II) or a salt thereof, to a person suffering from or under
a risk of suffering from dementia.

Other objects, features and advantages of the invention
will hereinafter become more readily apparent from the
following description.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

In the definition of formulae (I) and (II), the alkyl
group is a linear, branched, or cyclic alkyl group having
1-8 carbon atoms, e.g., methyl, ethyl, n-propyl, i-propyl,
n-butyl, i-butyl, t-butyl, n-penﬁyl, n~hexyl, cyclopropyl,
cyclopentyl, cyclohexyl, etc.; the alkoxy group is an alkoxy
group having 1-8 carbon atoms, e.g., methoxy, ethoxy,
n-propoxy, i-propoxy, n-butoxy, i-butoxy, t-butoxy, etc.;
the halogen atom is chlorine, bromine, or fluorine; the
alkylthio group is an aikylthio group having 1-8 carbon -
atoms, e.g., methylthio, ethylthio, n-propylthio,
n-butylthio, i-propylthio, etc.; and the alkanoyloxy group
is an alkanoyloxy group having 2-6 carbon atoms, e.g.,
acetyloxy, propionyloxy, n-butyryloxy, i-butyryloxy,
n-valeryloxy, i-valeryloxy, hexanoyloxy, etc. The phenyl

group which may have a substituent is, for example, phenyl,

o-methylphenyl, m-methylphenyl, p-methylphenyl, ?FE
138




IHNWR [err] ppm(CD[err]OD): 7.87(m 2H), 7.22(m 1H), 5.09(s, 2H), 2.47(s,
3H IR KBr cm1l: 1770 max Reference Exanple 19

6- Chl or 0- 9- hydr oxyf ur o[ 3, 4- b] qui nol i n (SFD6§g§?§€$ﬁ%Kggg%?§€%$Q§E§$h.

1H-NVR [err] ppm (DKSO-d6): 8.24(d, 1M, 7.

5.27(s, 2H) IR KBr cm1l: 1745 max Reference Exanple 20

7- Chl or o- 9- hydroxyfuro[ 3, 4 -b]Jquinolin-1 (3H)-one mp: >300[err] C 1H NMR

[err] ppm (DMSO-d6): 8.15(d, 1H), 7.82(d. d, 1H), 7.66(d, -
o-methoxyphenyl, m-methoxyphenyl, p-methoxyphenyl, etc. The

groups which may be a substituent for the amino group
include alkyl, aralkyl, aralkylaminoalkyl, alkanoyl,
alkoxycarbonyl, (l-benzylpiperidine-4-yl)methyl, 2-(1-
benzylpiperidine-4-yl)ethyl, 3-(l-benzylpiperidine-4-
yl)propyl, 4-(l-benzylpiperidine-4-yl)butyl, etc. Here, the
aralkyl groups are benzyl, o-xylyl, m-xylyl, p-xylyl,
o-anisyl, m-anisyl, p-anisyl, o-fluorobenzyl, m-fluoro-
benzyl, p-fluorobenzyl, o-chlorobenzyl, m-chlorobenzyl,
p-chlorobenzyl, o-fluoromethylbenzyl, m-fluoromethylbenzyl,
p-fluoromethylbenzyl, phenetyl, etc. The alkanoyl groups
are those containing 1-6 carbon atoms, e.g., acetyl,
propionyl, n-butyryl, i-bufyryl, n-valeryl, i-valeryl,
n-hexanoyl, etc., and the alkoxycarbonyl groups are those
containing 2-6 carbon atoms, e.g., methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, i-propoxycarbonyl,
n-butoxycarbonyl, t-buto#ycarbonyl, etc.

There are no specific restrictions as to the salts of
compounds of formula (I) or (II), so long as they are
pharmaceutically acceptable compounds. They may be a salt -
of inorganic acid, e.g., hydrochloride, sulfate, nitrate,
hydrobromide, etc.; or a salt of organic acid, e.g.,
acetate, oxalate, citrate, fumarate, maleate, succinate,
lactate, p-toluenesulfonate, methanesulfonate, etc.

The compound of formula (I) or (I1I) of the present
invention can be prepared by one of the following processes

1-6.




1H), 5.26(s, 2H) 41 substitute sheet - 17 June 1996 IRV KBr cm 1:
1750 max Reference Exanple 21 6.00 gm of

N- (2, 5-di hydr o- 5- oxo- 2-furanyl )-2-am ng: benzgnjtrile nde 300
M= of 1,4- dippy@n@. 1570 the suspension wét e addedd %mi’ﬁe H?p ﬂrﬂ%
carbonate and 0.20 gm of copper (1) chlorid and the mxture was refl uxed
for 10 hours while stirping. Aft r renoval i,porganic materials by
filtration while the m jture wa[ll’lot the frr~Mpgred cake was washed twi ce
with 300 m of hot 1,4 “OR* H, 0

(CHz )uX </°

3 (4)

(C H2 )-x

0

Ofﬂﬂ H,N(cm ~ N CH,-Q
</ ( H:)-
0
{5)

\)[LNH(CHQ.-{ - CHz‘O — .
©

2 )-X

N"(CH:).‘< N- CH:‘Q —p

(c 2)-

e b

(CH: )-

00

du
(I1a)

O
(CHea EPLACEMENT SHEET|
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di oxane. The filtrate and washed |iquid was conbi ned and evaporat ed under
reduced pressure. The residue was recrystallized fromacetone to obtain

err] “ppm (DVBO d6) ¢ B.44(d, 10, 7. 85{m auubstnipanesty 12Ushpiiods IR
KBr cm1: 1720 max The conpounds of Reference Exanples 22-24 were prepared
in the sane manner as in Reference Exanple 21. Reference Exanple 22
9- Ami no- 8- et hyl t hi of uro[ 3, 4-b] qui nolin-1(3H)-one 1HNVR [err] ppm
(CDA [err]): 7193¢he dbbve7réféthord) x B24( Daldbhkn 2e&6(B? Y a
lower alkyl group, Rl, R3, m and n are the same as those
previously defined.

According to the above process, an ester of
halogeno-B-keﬁb acid (3) is reacted with ethylene glycol to
obtain an ester of halogeno-8,f-ethylenedioxyalkanoic acid
(4), which is hydrolyzed into halogeno-f§,f-
ethylenedioxyalkanoic acid (5). Compound (5) is then
reacted with compound (6) to produce an amide compound (7),
which is converted into & cyclic amide derivative (8) by the
reaction with a base. Compound (8) is deprotected into
compound (9). This cyclic compound (9) is reacted with
substituted o-aminobenzonitrile (10) to produce compound
(ITa), which is cyclized to give a quinoline derivative (Ia)
of the present invention.

The reacticn of compound (3) with ethylene glycol can
be carried out according to a conventional method in a -
solvent such as toluene and in the presence of an acid such
as p-toluenesulfonic acid. The hydrolysis of compound (4)
is preferably performed in the presence of a base such as -
sodium hydroxide, potassium hydroxide, or the like at room
temperature. The feaction of compound (5) with compound (6)
can be carried out in an inert solvent such as methylene
chloride, chloroform, or the like in the presence of a
condensing agent such as dicyclohexylcarbodimide. Compound
(7) is cyclized by the reaction with a base such as sodium

alkoxide in a polarized solvent such as alcohol or the like.




I-R KBr cm1: 1710 nmax 42 Substitute sheet - 17 June 1996 Reference
Exanpl e 23 9- Am no-8-fl uorofuro[ 3, 4-b]quinolin-1(3H) -one 1HNVR [err] ppm

(CDC13): 7.68(m 2H), 7.06(m IH), 7.4-6.6(bg,, 2k 0(Sq2 KBr
cm1: 1735 max Reference Exanple 24 % éubsztmjte ghget( 17‘-‘_")"4 Roge

9- Am no- 8- et hoxyfuro[ 3, 4-b]Jquinolin-1(3H) -one 1HNVR [err] ppm (CDC [err]:

7.59(m 2H), 7.8-7.2(br, 2H), 6.86(d, ‘
The reaction for removing the ethylenedioxy group of
compound (8) is preferably carried out by the reaction of
compound (8) with hydrochloric acid in a solvent such as
water, alcohol, or the like. The reaction of compound (9)
and substituted o-aminobenzonitrile (10) can be carried out
in a solvent such as tqluene or benzene and in the presence
of a condensing agent such as p-toluenesulfonic acid under
heating. Compound (IXa) thus obtained is easily converted
into a quinoline derivative (Ia) of the present invention by
the cyclization. This cyclization reaction is perférmed in
a solvent such as tetrahydrofuran, 1l,4-dioxane, 1,2~
dimethoxyethane, diethylene glycol dimethyl ethér, or the
like in the presence of a base (e.g., potassium carbonate)
and copper (I) chloride at room temperature to a refluxing
temperature.

Compound (IIa) may be converted into a compound of the

following formula (IIb) by the reduction using sodium

cyanoborohydride, or the like.

- . 0 : )
CN R’

Rx—@i N-(CH:MCN-CM@ (1Ib)
N :
H

wherein Rl, R3, m and n have the same meanings as previously

defined.

e
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1H), 5.21(s, 2H), 4.05(s, 3H IR KBr cm1l: 1715 max The conpounds of
Exanpl es 20-31 were prepared in the sanme manner as in Exanple 8. Exanple 20
N-(2-(3- (I -benzyl pi peridin-4-yl)propylidene)-1,2, 3,4

tetrahydro- 1 -oxoacridi n-9-yl) t-butyi caPbamat eSl(Q%l’fﬁtﬁJﬁ'@Ie%tl J 1didune 1996
Rlerr]=Rlerr]=H, R err]=-NHCOOt-Bu, A=>C=CH(CH err])n-, Y=>C=0O, n¥2, and
n=2) np: 120-122C 1H NWVR [err] ppn1(CDCI[err]): 11.24(s, 1H), 8.00(n1 2H)
7.79(m 1H)(Prdkes®(@m 1H), 7.34(s, 5H), 7.08(t, 1H), 3.52(s, 2H), 3.3-1.1(m
17H), 1.53(s, 9H IR KBr cm1: 1735, 1655

R’
NHR ¢
@\/Xﬁ_ A
- O\/i\’
Rl

NHR® 0 ‘
(CHs)a
[ NHR® @
w@fﬁiﬁ“‘“"C““"@
(cul)l
}H:U (le) -

H:0

O(E:‘\rcnccm)g - N-cH,
(CHza ]
@@f’*“’*”@m@
(CHa)n

(le) -

NH.

O
(CH:)e

(n

i

, 18 JUN 1996




max Exanple 21 N-(2-(4-(1-benzyl piperidin-4-yl)butylidene)- 1 2 3, 4-
tetrahydro-| -oxoacridin-9-yl) t- butylcarbanate ( Conmpound

Substitute sheet - 17 June 1996 (1) h rr

R[ er r] =- NHCOO- t - Bu, A=>C=CH(CH[err])m‘$ Y=> s"\?é‘% Jé%% 13)"“““??? 117C
1HNVR [err] ppm (CDd [err]): 11.22(s, 1H), 8. 00(n1 2H), 7.78(m 1H),
7.51(m 1H), 7.33(s, 5H), 7.09(t, 1H), 3.50(s, 2H), 3.3-1.1(m 19H),
1.53(s, 9H IR 9 KBr cm1: 1735, 1655

In the reaction scheme, R3 is the above-mentioned group
which may be a substituent for the amino group, 1 denctes an
integer of 0~6, and R, R3, m and n have the same meanings
as previously defined.

According to the above reaction scheme, a quinoline
derivative (ll) is reacted with a compound HRO, which is a
reactive derivative of an alkyl formate or the like, to
produce compound (12), followed by the reaction of compound-
(12) with an aldehyde compound (13) to give compound (Ib).
Compound (Ib) can be reduced into compound {Ic). Compounds
(Id) or (Ie) can be obtained by the hydrolysis o¢f compounds
(Ib) or (Ic), respectively. Compound (Ie) can be obtained
also by the reduction of compound (Id), and a hydroxy |
compound (If) can be obtained by the reduction of (Ie).

Halogeno formate, acid anhydride formate, and the like
are given as examples of the reactive derivative of an alkyl
formate to be reacted Qith the quinoline derivative (1l1).
Thé reaction of the quinoline derivative (11) and the
formate'is preferably carried out in a polarized solvent in
the presence of a base such as 4-dimethylaminopyridine at -
room temperature to 80°C1 The reaction of compounds (12)
and (13) can be cafried out in the presence of a base such
as lithium diisopropylamide or the like at -80°C to room
temperature. The reduction of compound (Ib) or (Id) may be
performed by feeding hydrogen in the presence of a
conventional catalytic reducing agent, e.g. palladium

carbon. The hydrolysis of compound (Ib) or (Ic) is carried
REPLACEMENT SHEEY
[ i
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max Exanpl e 22 N-(2-(1-benzyl pi peridin-4-ylidene)-1,2,3,4-tetrahydro-1I-
oxoacridin-9-yl) t-butylcarbamate (Conmpound (l) with R err]=Rerr]=H,

Rl err]=-NHCOO-t - Bu, A=>C=, Y=>C=0O, and 2) X %3 115[err] C 1H-NWR [err]
ppm (CDA [err]): 11.14(s,1H), 7.99(m 24, 7. PKbslituls sheetssl hiJung) 1996
7.37(s, 5H), 3.61(s, 2H), 3.3-2.5(m 12H), 1.53(s, 9H IRV KBr cm1: 1730,

1650 max Exanple 23 N-(2-(6-(1-benzyl pi peridin-4-yl)hexylidene)-1, 2,3, 4-
tetrahydro-|-oxoacridin-9-yl) t-butylcarbamate (Conpound (1) wth
Rlerr]=Rerr]=H, R err]=-NHCOOt-Bu, A=>C=CH(CH err])n-, Y=>C=0,

out easily when R> jis an alkoxycarbonyl group, in the
Presence of a mineral acid, e.g., hydrochloric acid, or an
organic acid, €.g., trifluoro acetic acid. The reduction of
compound (Ie) can be carried out by using sodium boro-
hydride in a polarized solvent such as an alcohol, or by
using lithium aluminum hyd;ide in a solvent such as
tetrahydrofuran.

<Process 3>

0

f ?
N (CH:)- CN
L= f w@fY
s (ca,) N7 (cx )_

(10}

R’
HZN(CHI)n < N-CH=©

_ ®
NH: R? .
: N2 \(CH.).

(1a)

NHR®

0O
(CH!).

{12)
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m=2, and n=5) 1H- NWR [err] ppm (CDC13): 11.24(s, 1H), 8.00(m 2H)
1H), 7.50(m 1H), 7.33(s, 5H), 7.09(t, 1H), 3.51(s, 2H), 3.3-1.1(m

1.53(s,

June 1996 Exanple 24 N-(2-(2-(1-benz

9H) IR KBr cm1: 1740, 163|52pnax -S&bﬁﬁgqtelgm"“t”%ﬁesw - 17

et hyl i dene) - 8-f | uor o-

| peri y

7.79(m
23H),

1,2, 3,4-tetrahydro- 1-oxoacridin-9-yl) t-butyl carbamate (Conpound (1) wth
Rlerr]=8-F, R err]=-NHCOOt-Bu, R3=H, A=>C=CH(CH err])n-, Y=>C=0O n¥2, and

n=1)

In the above reactions, R6 is an alkanoyl group, and
rl, R3, m and n have the same meanings as previously
defined.

According to the reaction scheme, a B-ketolactone (14)
of various kind is reacted with substituted o-aminobenzo-
nitrile (10) to produce an enamine compound (15), which is
then cyclized to give an aminoguinoline compound (16). The
aminoquinoline compound (16) is then reacted with compound
(6) to produce compound (Ia) of the present invention.
Furthermore, the reaction of compound (Ia) with a reactive
derivative of a fatty acid (RG-OH) gives compound (Ig).

The reaction of substituted o-aminobenzonitrile (10)
and f-ketolactone (14) can be carried out in an alcchol in
the presence of an acid such as hydrochloric acid at room
temperature, or in a solvent such as toluene or benzene and
in the presence of a condensing agent such as p-
toluenesulfonic acid uhder heating. The cyclization of
enamine compound (15} is cérried out in a solvent such as
tetrahydrofuran, 1l,4-dioxane, or the like in the presence of
a base (e.g., potassium carbonate) and copper (I) chloride
at room temperature to the refluxing temperature. The
dehydration—condenéation'reaction of aminoquinoline compound
(16) and compound (6) for producing quinoline derivative
(Ia) may be carried out in the absence of a solvent, by
heating the mixture to 180-220°C or by heating in a sealed
tube at 100~200°C. The reactive derivative of lower fatty

acid to be reacted with compound (Ia) may be carboxylic acid
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mp: 138-140C 1H-NMR [err] ppm (CDCl[err]): 11.20(s, 1H), 7.74(m 2H),
7.36(s, S5H), 7.34(m 1H), 7.09(t, 1H), 3. 56(s 2H), 3.3-1.2(m 15H),
1.51(s, 9H IR KBr cm1: 1745, 1660 mai gﬁfe,él

N- ( 2- (4- (1- benzyl pi perldl n-4-yl)butylid ﬁe) Yotbte sheet - 17 June 1996
1,2, 3,4-tetrahydro- 1-oxoacridin-9-yl) t- butyI carbamate (Conmpound (I) with
Rlerr]=8-F, R err]=-NHCOOt-Bu, R3=H, A=>C=CH(CH err])n-, Y=>C=0 m2, and
n=3) 1H NWVR [err] ppm(CDCI[err]): 11.22(s, 1H), 7.74(m 2H), 7.35(s, 5H),

7.32(m 1H), 7.08(t, 1H), 3.56(s, 2H), 3.3-1.1(m 19H), 1.51(s, 9H) IR KBr
cml: 1740, 1660

a . <
nhydride, carboxylic acid halide, or the like, and th
I3 e

react
ion can be effected in the Presence of a base such as

idi
pyridine, triethylamine, or the like at room temperature to

100°c.

<Process 4>

00R? COOR?
L, = @K f
) Ha (ca,).
. [+ ]
@(I‘ LoD
(cx =). N7

(CH,). ' an)
/"*‘ﬁ@ Alkylaticn
H,@\/Y‘N-(cn,).—( A cm-@
(CH:)-

an MOR :
Ra

@f.j\/’\mccw. N—CH:O
HNR®
\ (CH:)-

1

HNR'
NHR' ¢

N~(CH.). N-cu.@
O\/j:; ) C REPLACEMENT SHEE| '
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- max Example 26 N-(2-(2-(1-benzyl pi peridin-4-yl)ethylidene)-2,3,4,5-
t et rahydr o- 1- oxocycl ohept a[ b] qui nol i n-11-yl) t- butyl carbamate (Conpound

(1) with Rlerr]=Rlerr]=H, meuyummnw %%%ﬁ%&% Mﬁb“ﬁ1%$00

nme3, and n=1) np: 188-189[err]C 1H NV® [err
8.01(m 2H), 7.76(m 1H), 45 Substitute sheet - 17 June 1996 7 53(m
1H), 7.33(s, 5H), 7.07(t, 1H), 3.53(s, 2H), 3.1- 1.2(m 17H), 1.47(s, 9H)
IR KBr cm1:1715, 1670

In the reaction scheme, R? is a hydrogen atom or an

alkyl group, R8 is an alkyl group or a phenyl group, RY is
an alkyl group, a benzyl group which may have a substituent,
or an aralkylaminoalkyl group, M is an alkali metal, X is a
chlorine or bromine atom, and Rl, R3, m and n have the same
meanings as previously defined.

According to the above reaction scheme, fB-ketolactone
(14) of various kind is reacted with an anthranilic acid
derivative (17) to.produce enamine compound (18), which is
then cyclized to give a quinolinol compound (19). This -
compound (19) is reacted with compound (6) to obtain
quinoline derivative (Ih) of the present invention.
Quinoline derivative (Ih) is halogenized to give compound
(Ii) or alkylated into compound (Ij).

Compound (Ij) can also be prepared by reacting compound
(Ii) with an alcoholate (MOR®) of various kind. Compounds
(Ii) and (Ij) may easily be converted into compound (Ik) by
the reaction with an amine (NHRS).

The cyclization of eﬁamine compound (18) can be carried
out by using polyphosphoric acid, trifluoromethane sulfonic
acid, or a Lewis acid of various kinds, preferably by using :
polyphosphoric acid at 130-150°C. The dehydration-
condensation reaction of quinolinol compound (19) and
compound (6) for producing gquinoline derivative (Ih) may be
carried out in a solvent such as N-methyl-2-pyrrolidone by
heating the mixture to 180-220°C. Compound (Ih) may be

alkylated by using diazoalkane, or by the reaction with a

REPLACEMENT SHEET,
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Jrax Exanple 27 9- Met hyl am no- 2- (2- (1- benzyl pi peri di n-4-yl)et hyl | dene) -
1,2,3,4-tetrahydroacridi n-1-one (Corrpound (I) wth Rerr]=Rerr]=H,

R[err]:-NHCH[err] A=>C=CH(CH err]) n-, n
114-116[err]C 1H-NWR [err] ppm (CDC [|§rr]) S%Stﬁwgﬁr&“e f—ﬁﬂlﬁJg@?c}ggﬁﬁ)
7.84(m 1H), 7.70(m 1H), 7.38(m 1H), 7.34(s, 5H), 6.94(t, 1H), 3.57(d,
3H), '3.52(s, 3H); 3.2-1.2(m 15H) IR KBr cm1: 1625 nax Exanple 28
9- Et hyl am no- 2- (2- (1- benzyl pi peridi n-4-yl)ethylidene)-

1,2, 3,4-tetrahydroacridin-1-one (Conpound (I) with Rlerr]=Rerr]=H,
R2=-NHC err]H err], A=>C=CH(CH err])n-, Y=>C=0 n¥2, and n=1) '

lower-alkyl halide in a solvent such as dimethylsulfoxide,
dimethylformamide, or the like and using sodium hydride as a
base. The halogen substitution reaction of compound (Ih)
can be carried out by using phosphorus oxychloride,
triphenylphosphine dichloride, triphenylphosphine dibromide,
or phosphorus pentachloride. The conversion of compound
{Ii) to compound (Ij) can be carried out by reacting
compound (Ii) with an alkaline metal salt of alcohol in a
solvent such as an alcchol, dimethylformamide, or the like.
Compounds (Ii) and (Ij) may easily be converted into
compound (lk) by the reaction of these compounds with an
alkyl amine or a benzyl amine at room temperature to
refluxing temperature.

<Process 5>

R!e g R'e
l N"(CHz) "< N‘CH:‘@

(CH )- (51)

wherein R10 is 2 hydrogen atom, an alkyl group, or a phenyl
group which may hav; a substituent, and Rl, R3, m and n have
the same meanings as previously defined.

The reaction to pro&uce quinoline derivative (Il) of
the present invention from compound (20) may be carried out

in the same way as the reaction for producing compound (Ia)

in Process 3. ;(\ ,yf MU:VH \UT SHEE[
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IH-NWR [err] ppm (CDO [err]): 11.50(br, 1H), 8.27(d, 1H), 7.80(m 1H),
7.66(m 1H), 7.31(m 1H), 7.29(s, 5H), 6. 91(t 1H), 3.94(m 2H), 3.47(s,
2H), 3.2-1.2(m 15H), 1.45(t, 3H IR 1630 max

9- Benzyl ani no- 2- ( 2- (1- benzyl pi peri di nt@-y| )&'ﬂ%ﬁtitﬂ?ﬂ%‘?ee 1P RA Fodd

1,2, 3,4-tetrahydroacridin-1-one (Conpound (1) with R err]=Rerr]=H
R[err]:-NHCH[err]Ph A=>C=CH(CH err])n-, Y=>C=0, nr2, and n=1) 1H-NWR [err]
ppm (CDCA [gsfddessl g>/6(br, 1H), 8.20(d, 1H), 7.82(m 46 Substitute
sheet - 17 June 1996 1H), 7.66(m |H, 7.42(s, 5H), 7.3(m 1H), 7.30(s,

5H),

(21) R’

o@—cu,  NHR® g
o» QO
| . | GRS (1n)
Ao\

(ie)

/420
OO
(CHy)u (h)

(In)

wherein Rl, R3, Rs, and m have the same meanings as
previously defined.

Carbonyl compound (21) is reacted with compound (12)
to give compound (Im). Then, compounds (In), (Ic) and (Ie)
can be prepared according to the same manner as in Process
2.

In the above processes, the separation of compound (I)
of the present invention from the reaction mixture can be
carried out by cohventional methods such as solvent
extraction, recrystallization, column chromatography, and

the like.




5.06(d, 1H), 3.47(s, 2H), 3.2-1.2(m 15H) IR KBr cm1l: 1630 nmax Exarrple
30 9- Met hyl am no- 2- (2- (1- benzyl pi peri din-4-yl)ethylidene)- 2,3,

- di hyd I talb I | -
Ly ocyel opent al bl gul o Lo L one. (PTROUMulkd dfketots LpecT 89T
ppm (CDCl [err]): 9.41(br, 1H), 8.43(d, 1H), 7.95(d.d, 1H), 7.72(m 1H),

7.37(m 1H), 7.31(s, 5H), 6.80(t, 1H), 3.61(s, 2H), 3.57(d, 3H), 3.49(s,
2H), 2.89(b.d, 2H), 2.3- 1.2(m 9H) IR KBr cml: 1675 max Exanple 31

N- (2- (2- ( praemarbdopechdi Acdiyh) St Nodnstant)s 113, 8nd- (I11):

Pharmacological action of the compound of the present
invention was tested using several compounds prepared in
Examples presented hereinafter and 9-amino-1,2,3,4-
tetrahydroacridine (Tacrine) as a comparative compound.
(A) Inhibitive Effect on Acetylcholinesterase Activity

The effects of the tested compounds on
acetylcholinesterase activity were determined according to
the method described in Biochemical Pharmacology, 7, 88,
(1961).

ICg5p: the concentration of the tested compound at which
50% of the control acetylcholinesterase activity was
inhibited. Specific activities for the tested compounds

were calculated using the following equation.

ICsp of Tacrine
Specific Activity =

IC5q of Tested Compound

The results are shown in Table 1.

g

Y




tetrahydro-|-oxoacridin-9-yl) acetanm de (Conpound (1) with Rlerr]=Rerr]=H
Rl err]=-NHCOCH err], A=>C=CH(CH err])r-, Y=>C=0, m=2, and n=l) 1H NWR [err]

ppm (CDCl [err]): 11.62(s, 1H), 7.98( 2H) , . 7. £9( _ 495 ,
7.34(s, 5H), 7.09(t, 1H). 3.59(s, Mn%% 3. 3-%‘?‘%%#?‘%3\1-@* 23;@?‘3'{,@ 33)@5|R KBr
cm1l: 1680, 1650 max The conpounds of Exanples 32-42 were prepared in the
sanme manner as in Exanple 11. Exanple 32
N-(2-(3-(1-benzyl pi peridin-4-yl)propyl)-1, 2, 3, 4-tetrahydro-
1-oxoacridin-9-yl) t-butyl carbamate (Conmpound (I).with

TABLE 1
Anti-acetylcholinesterase
Compound No. * Activity (Specific Activity)
2 7.7
3 . 13.5
7 1.94
14 5.00
46 47.62
67 9.52
Tacrine 1.00

* represents Compound No. in Examples.

(B) Effects on Amnesia Induced by Scﬁpolamine in Mice

Male ddy mice, 6~7 week old, were used as subjects. A
conventional two-compartment box was used for the passive
avoidance test.

Tested compounds were given p.o. 30 minutes before
scopolamine (1 mg/kg, i.p.). At 30 minutes after the |
scopolamine treatment, scrambled foot-schock (2 mA for 3
seconds) was applied to the mouse immediately after entry
into the dark compartment. Retention was measured 6 hours
after the training and was expressed as the mean latency to
enter the dark compartment, with a cut-off point at 300
seconds. Percent improvement for the tested compounds were
evaluated taking the difference between the retention

latency of the untreated group and that of the control group

as 100%.
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47 Substitute sheet - 17 June 1996 Rlerr]=Rerr]=H R err]=-NHCOOt - Bu,
A=>CH(CH err])n-, Y=>C=0O n=2, and n=3) 1H-NWR [err] ppm (CDC[err]):

11.08(s, 1H), 7.98(m 2H), 7.78(m 1 7.48 AL (S5 (s,
2H), 3.4-1.1(m 20H), 1.52(s, 9H) |RH%$<Br crfé@stﬂf%?ziééo*%a@ﬂ&;?%?ﬁ 33
N-(2-(4- (1 -benzyl pi peridin-4-yl)butyl)-1, 2,3, 4-tetrahydro-
1-oxoacridin-9-yl) t-butylcarbamte (Conpound (1) with R err]=Rerr]=H

Rl err] =- NHOOO- trnu refu2ebl &b eEhbWA- in YFRX RO, 2.2, and n=4) np: 108-110C
IHNWR [err] ppm (CDC13): 11.12(s, 1H), 7.99(m 2H), 7.77(m 1H), 7.48(m
1H), 7.33(s, 5H), 3.50(s, 2H), 3.4-IaBuB 222H), 1.53(s, 9H)

: Percent
Compound No. Dose (mg/kg) Improvement

2 ' 0.01 10.0

0.3 72.8

3 0.1 16.0

0.3 53.4

7 . 0.03 52.0

0.1 70.2

14 0.03 50.0
0.1 71.9

Tacrine - 0.1 .0

1.0 26.9

(C) Effects on Amnesia Induced by Scopclamine in Rats

Male Wister rats, 8 week old, were used as subjects. A -
conventional two-compartmeht box was used for the passive
avoidance test.

Tested compounds were given p.o. 15 minutes after
scopolamine hydrochloride (0.5 mg/kg, i.p.). At 15 minutes
after the tested compound treatment, scrambled foot-schock
(0.5 mA for 3 secon&s) was applied to the rat immediately
after entry into the dark compartment. Retention was
measured 24 hours after the training and was expressed as
the mean latency to enter the dark compartment, with a cut-
off point at 600 seconds. Percent improvement for the

tested compounds was evaluated taking the difference between

e
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IR KBr cm1: 1740, 1650 nmax Exanple 34
N-(2-(6-(Il-benzyl pi per.i din-4-yl)hexyl)-1,2, 3, 4- tetrahydro-

1-oxoacridin-9-yl) t-butyl carbamate Cbnpou mnth ]

Rl err]=-NHCOO-t-Bu, A=>CH(CH err])n-, 0{->C- tigﬁéé"’ ﬁflg-ﬁhl\&é%err]
ppm (CDCl [err]): 11.12(s, 1H), 7.98(n1 2H) , 7 77(m lkb 7 48(m 1H),
7.34(s, 5H), 3.56(s, 2H), 3.3-1.0(m 26H), 1.52(s, 9H IR KBr cm1l: 1735,
1650 max Exanple 35

N (2- (2- ( kheerzykeptponi tavedey| g ftthe Jurftddaredogtpiip3andd that of the
tetrahydro-I|-oxoacridin-9-yl) t-butylcarbamate (Conpound (1) with

Rl err] =8- EonRreodr proRpiCD®- 108k, R err]=H, A=>CH(CH err])n-, Y=>C=Q

The results are shown in Table 3.

TABLE 3
Percent
Compound No. Dose (mg/kg) Improvement

7 0.03 36.1
0.1 68.9
0.3 69.8

14 0.1 0
0.3 50.8
46 0.1 32.3
0.3 38.1
61 0.03 33.0
0.1 86.1
0.3 86.5
67 0.03 50.4
0.1 92.0
0.3 95.8

As mentioned above, the compounds (I) and (II) of the
present invention possess excellent anti-
acetylcholinesterase activity, and exhibit a superior anti-
dementia effect based on the anti-acetylcholinesterase
activity.

These compounds induced no death in mice by the oral
administration at a dose of 300 mg/kg.

Although a dose of the compound (I} or (II), or their

i 18 JUN 1996
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48 Substitute sheet - 17 June 1996 n¥2, and n=2) 1H- NWVR [err] ppm
ChDCl[err]): 11.14(s, 1H), 7.72(m 2H), 7.33(s, 5H), 7.3(m 1H), 3.52(s,

(

2H), 3.3-1.1 18H), 1.50(s, 9 IR _KB s 745, 165 36
QEDArri no- 2- ( 45 Eﬂl_ bel:)zyl pi peE isdi nl_l)4_ yl) Bt ;| ) ?gtu%fsﬂé{cg_shee@ol ﬁgﬁngxl% €

1

,2,3,4-tetrahydroacridin-1-one dihydrochl oride (Conpound (1) with
Rlerr]=8-F, Rerr]=-NHerr], Rerr]=H A=>CH(CHerr])n-, Y=>C=0 nr2, and
n=4) 1HNWVR [err] ppm (DVSO-d[err]): 7.99(m 2H), 7.64(m 3H), 7.44(m

salt, of the present invention, when used .as an anti-
dementia agent, depends on the weight, the age, the sex, the
manner of administration, the physical conditions, or the
symptom of the patient, a suitable amount is about 2 to 200
mg per day for orél administration, and about 0.2 to 20 mg
per day for parenteral administration.

These compounds can be formed into various
preparations, such as tablets, granules, powders, capsules,
suspensions, injections, suppositories, preparations forx
external application, and the like according to known
methods. In order to prepare solid preparations,
excipients, and as required, binders, disintegrators,
lubricants, coloring agents, sweetening agents, flavoring
agents, fillers, coating agents, sugar-coating agents, and
the like, are appropriately added to Compound (I) or (II)
and the mixture is made into tablets, granules, powders,
capsules, suppositprias, or the like according to a
conventional method. For formulating injection
preparations, the compound is dissolved or dispersed intoc an
agqueous medium such as distilled water, emulsified by the -
aqueous medium, or a powdery preparation may be dissolved
when the injectioniis performed. Intravenous, intra-
arterial, intraportal, intraperitoneal, subcutaneous, or
intramuscular injection are applicable to compound (I) or
(II) of the present invention.

As mentioned above, the compounds (I) and (II) of the

present invention possess strong anti-acetylcholinesterase

18 JUN 1996




3H), 4.21(b. s, 2H), 3.5-2.6(m 7H), 2.4-1.2(m 15H) IRKB cm1l: 1635 nax
Exanpl e 37 11- Am no- 2-( 2- (I-benzylplperldln 4-yl)ethy I 3,4, 5-

2
t et rahydr ocycl ohept a[ b] qui nol i n- 1- one ( Conpqund r ]=r,
Rlerr]=-NHerr], A=>CH(CH err])n-, Y24=0 “&H% E%nyb Eﬁ%ﬁr]c:
IH-NWR [err] ppm (CDC13): 7.88(m 2H), 7.71(m 1H), 7. 43(n1 1H), 7.33(s,
5H), 3.53(s, 2H), 3.4-2.7(m 5H), 2.4-1.1(m 15H IR KBr cm1l: 1630 nmax
Exanpl e 38 9- Met hyl ami no- 2- (2- (1- benzyl pi peridin-4-yl)ethyl)-1,2, 3, 4-
t et r ahydr gagiivdicy,| agBeekFOBPOUK 4ddiwith Raenst=BEepslahbne-

induced amnesia models. They are effective for the
prevention or cure of senile dementia or memory disturbance
such as Alzheimer diseases.

Other features of the invention will become apparent in
the course of the following description of the exemplary
embodiments which are given for illustration of the

invention and are not intended to be limiting thereof.

EXAMPLES

Reference Example 1

Ethyl 4-chloro-3,3-ethylenedioxybutancate (15.63 gm)
was dissolved in 150 ml of ethanol, and to the solution was -
dropwise added 75 ml of 2 N potassium hydroxide. After
stirring for 1 hour at room temperature, the resultant
reaction mixture was concentrated under reduced pressure.
Saturated brine was added to the conéentrate, followed by -
cooling with ice water and addition of diluted hydrochloric
acid to adjust pH to 3. The deposited crystals were
collected by filtration and dried to obtain 11.97 gm of 4-
chloro-3, 3-ethylenedioxybutanoic acid.
mp: 64-65°C

lH-NMR & ppm (CDCl3): 4.09(s, 4H), 3.72(s, 2H), 2.91(s, 2H)

Reference Example 2
(1) 4-Chloro-3,3-ethylenedioxybutanoic acid (6.5 gm) was
dissolved in 180 ml of dichloromethane, and to the solution

was added 7.38 gm of dicyclohexylcarbodimide at 0°C while

REPLACEMEN NT SHEET
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Rlerr]=NHCH err], A=>CH(CH err])n-, Y=>C=0, m=2, and n=2) 1H NWVR [err] ppm
(cDCferr]): 11.40(br, 1H), 8.37(d, 1FD 7.85(m 4 Substitute sheet

9
17 June 1996 1H), 7.69(m 1H), 7. 35 3 )
3.52(d. 3H) . 3. 2-H)2.5(m éﬂ& AP 12 13:%‘4’ ietiisnolt - 17 a8 Ig?a?rrple 39

9- Et hyl ami no- 2- (2- (I - benzyl pi peridin-4-yl)ethyl)-1, 2,3, 4-

t et rahydroacri di n-1-one (Conmpound (1) with Rerr]=R err]=H

Rlerr]=NHC err]Herr], A=>CH(CH err])n-, Y=>C=O, n¥2, and n=2) 1HNMR [err]

ppm ( CDC [&fidningll. 2Ztlet, 18Hhin8t@6( d20 Il ,of7 dASaMbroethdné5(m 1H)

7.32(s, 5H), 7.3(m 1H), 3.93(m 2H),
solution containing 7.34 gm of 4-aminomethyl-l-benzyl-
piperidine was added dropwise. The mixture was stirred for
1 hour at 0°C and 15 hours at room temperature. After the
precipitate was filtered, the filtrate was washed with a
saturated agueous solution of sodium bicarbonate and with
water, and dried, follcwed by evaporation of the solvent
under reduced pressure. The residue was submitted to silica
gel column chromatography to obtain 10.02 gm of N-(4-(1-
behzylpiperidyl)methyl)~4—chloro— 3,3-ethylenedioxybutanoic
acid amide from chloroform-methanol (20:1-15:1) fractions.
mp: 78-78°C
lg-NMR & ppm (CDCl3): 7.35(s, 5H), 6.23(br. 1H), 4.08(s,
4H), 3.61(s, 2H), 3.59(s, 2H), 3.15(b. t, 2H), 2.98(b. d,
2H), 2.71(s, 2H), 2.22-1.24(m, 7H)
(2) N-(4~(1-benzylpiperidyl)methyl)-4~-chloro-3,3-ethylene-
dioxybutanamide (8.43 gm) was dissolved in 50 ml of 1 M
sodium ethoxide solution in ethanol and heated under
refluxing for 3 hours. The reaction mixture was
concentrated under reduced pressure and water was added to
the concentrate. The mixture was extracted with chloroform
and the extract was dried, followed by removal of the
solvent by evaporation. The residue was submitted to silica
gel column chromatography to obtain 4.24 gm of 1-(4-(1l-
benzylpiperidyl)methyl)-3, 3~ethylenedioxy-2-pyrrolidone from
a chlorcform-methanol (25:1) fraction.

1H-NMR § ppm (CDCl3): 7.34(s, SH), 3.96(s, 4H), 3. 57(s, 2H),

REPLACEMENT SHEET
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3.49(s, 2H), 3.2-2.6(m 5H), 1.45(t, 3H), 2.3-1.2(m 13H) IR KBr cm1:
"1620 max Exanple 40 '

9- Benzyl ami no- 2- (2- ( 1- benzyl pi peri di 4 yl) E;Q‘(It}lf%{fﬁegﬁ'417 June 1996
tetrahydroacridin-I-one (Conpound (I 4with ﬁerr =Rl err]=H,

R err]=NHCH err] Ph, A=>CH(CH err])n-, Y=>C=O me2, and n=2) 1H NMR [err]
ppm (CDCl [err]): 11.70(br, 1H), 8.16(d, 1H), 7.80(m 1H), 7.64(m 1H),
7.39(s, 5H), 7.3(m 1H), 7.29(s, 5H), 5.02(d, 2H), 3.47(s, 2H), 3.2-2.7(m
5H), 2.6-B.40s, 235& BR18 (&Br21um 12. 94530. rpx 2BYanal. 6444, 2H), 2. 2-

9- Met hyl am no- 2- (2- (| - benzyl pi peri din-4-yl)ethyl)-2, 3-

di hydr ocydl-@dant dfB] qui nol i n-1-one (Conpound (1) wi th

(3) 1-(4-(1-benzylpiperidyl)methyl)-3,3-ethylenedioxy-2-
pyrrolidone (2.60 gm) was dissolved in 50 ml of methanol.
To the solution was added 10 ml of 6 N aqueous solution of
hydrochloric acid, followed by heating under refluxing for
15 minutes. The reaction mixture was cooled, added toc 100
ml of an ice-cooled 1 N agueous solution of sodium
hydroxide, and extracted.with ethyl acetate. The extract
was washed with saturated brine and dried, followed by
removal of the solvent by evaporation. The residue was
submitted to silica gel column chromatography to obtain 1.30
gm of 1-(4-(l-benzylpiperidyl)methyl)-2,4-pyrrolidione from
chloroform-methanol (50:1-20:1) fractions.

mp: 104-105°C

l5-MMR § ppm (CDCl3): 7.34(s, 5H), 3.84(s, 2H), 3.77(s,2H),
3.55(s, 2H), 3.26(d, 2H), 2.92(b. d, 2H), 2.2-1.2(m, 7H)

IR Y DBe3t cp~1. 1665, 1625

Reference Example 3
The following compounds were prepared in the same
manner as in Reference Example 2.
(1) N-(4-(l-benzylpiperidyl)ethyl)-4-chloro-~3,3-ethylene-
dioxybutanamide
ly.NMR & ppm (CDCl3): 7.33(s, 5H), 6.05(br, 1H), 4.08(b. s,
4H), 3.61(s, 2H), 3.54(s, 2H), 3.29(m, 2H), 2.92(b. d, 2H),
2.70(s, 2H), 2.1-1.1(m, 9H)

REPLACEMENT SHEET]
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R[err]:R[errj:-, Rlerr]=NHCH err], A=>CH(CH err])n-, Y=>C=0O, n¥l, and n=2)
IHNVR [err] ppm (CDO [err]): 9.25(br, 1H), 8.41(d, 1H), 7.89(d. d, 1H)

7.71(m 1H), 7.36(m 1H), 7.31(s, 5HL.. 3.55(d,. . 0 )& Ut
sheegm- 1|7_DJune 15(9316 3%0(81 2I(—|)S, 39@-52. 6( m%d@ﬁﬁ%ﬂlefi(‘r% Jﬁgbbp?%squr

cm1l: 1670 max Exanple 42
N-(2-(2-(l-benzyl piperidin-4-yl)ethyl)-1,2, 3, 4-tetrahydro-
I-oxoacriqmq-Qiyux-QQebaﬂtﬂﬁpiﬁaﬁrwynﬂeﬁﬂﬁtyﬁIJBJEﬁhwuhEBBebk}=tL

Rl er] =NHCOCH err], A=>CH(CH err])n-, Y=>C= m=2, and n=2) np: 150-152C

pyrrolidone .

ly-NMR & ppm (CDCl3): 7.34(s, S5H), 3.97(s, 4H), 3.56(s, 2H),

3.45(s, 2H), 3.34(t, 2H), 2.92(b. d, 2H), 2.63(s, 2H), 2.2-

1.1(m, 9H)

(3) 1-(4-(l-benzylpiperidyl)ethyl)~2,4-pyrrolidione

l14-NMR § ppm (CDCl3): 7.31(s, 5H), 3.79(s, 2H), 3.77(s, 2H),

3.50(s, 2H), 3.40(t, 2H), 2.88(b. d, 2H), 2.1-1.1(m, 9H)

IR M De2t cp-l: 1670, 1625

Reference Example 4

9-Amino-1,2,3,4-tetrahydroacridin-1-one (10.6 gm) was
suspended in 250 ml of acetonitrile, and to the suspension
were added 16.4 gm of di-t-butyldicarbonate and 0.6 gm of
4-dimethylaminopyridine. After stirring for 5 hours at 50-
55°C, insoluble materials were removed by filtration, and
the filtrate was evaporated under reduced pressure. The
residue was submitted to silica gel column chromatography to
obtain crystals from a chloroform-ethyl acetate (50:1)
fraction. 11.0 gm of N-(1,2,3,4-tetrahydro-l-oxocacridin-
9-yl) t-butylcarbamate was obtained by recrystallizing the
crystals from petroleum ether.
mp: 127-128°C
lH-NMR & ppm (CDCl3): 8.09(m, 2H), 7.86(m, 1H), 7.62(m, 1H),
3.36(t, 2H), 2.78(t, 2H), 2.26(m, 2H), 1.31(s, 9H)

Reference Example 5

The following compound was prepared in the same manner

--&N;,.
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IH-NVR [err] ppm (CDC [err]): 11.49(s, 1H), 7.95(m 2H), 7.78(m 1H),
7.48(m 1H), 7.34(s, 1H), 3.55(s, 2H), 3.4-2.8(m 5H), 2.38(s, 3H),

2.5-1.1(m 13H) IR KBr cm1: 1680, 5as .§“é§§ﬁ@ge %Qdépruﬁéaf%)égs

43-53 were prepared in the same nmann

9- Am no- 2- ( 3- ( 1- benzyl pi peri di n-4-yl) propylidene)-1, 2,3, 4-

t etrahydroacridi n-1-one di hydrochl oride (Conpound (I) wth Rerr]=Rerr]=H
Rlerr]=-NHerr], A=>C=CH(CH err])n-, Y=>C=0O 2, and n=2) 1H-NMR [err] ppm
(DVBO-d[ er r BF: ig, Refprefceibyampla14m 1H), 8.03(m 1H), 7.69(m 3H),

7.46 3 1 6 10H), 2.4-1.2
7H) fg‘ KEZ ﬁ@1%°96§ drokq-oxocyélopenta{quulnol;n gq&l ﬁ) (m

butylcarbamate
lH-NMR & ppm (CDCl3): 8.24-7.42(m, 4H), 3.45(m, 2H), 2.88(m,

" 2H), 1.35(s, 9H)

Reference Example 6
The following compounds were prépared in the same
manner as in Reference Example 2.
(1) N-(4-(1—benzylpiperidyl)propyl)-4-chloro-3,3-
ethylenedioxybutanamide
ly-NMR & ppm (CDClz): 7.32(s, 5H), 6.10(br, 1H), 4.09(b. s,
4H), 3.61(s, 2H), 3.48(s, 2H), 3.22(m, 2H), 2.87(b. d, 2H),
2.70(s, 2H), 2.1-1.1(m, 11H)
(2) 1-~(4~{l-benzylpiperidyl)propyl)-3,3-ethylenedioxy~2-~
pyrrclidone
lp-NMR 6 ppm (CDCl3): 7.35(s, 5H), 3.93(s, 4H), 3.54(s, 2H),
3.46(s, 2H), 3.35(t, 2H), 2.91(b. d, 2H), 2.64(s, 2H), 2.2~
“1.1(m, 11H)
(3) l—(4—(lvbeﬁzylpiperidyl)propyl)-2,4—pyrrolidione
mp: 71-73°C
ly-NMR § ppm (CbCl3): 7.34(s, 5H), 3.81(s, 2H), 3.79(s, 2H),
3.51(s, 2H), 3.35(t, 2H), 2.89(b. d, 2H), 2.1-1.1(m, 9H)

IRY XBI cnm-l: 1675, 1625

Exanple 1
1.32 gm of 1-(4~(l-benzylpiperidyl)methyl)~2,4-

pyrrolidione and 0.58 gm of o-aminobenzonitrile were

l 18 JUN 1996 l
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max Exanpl e 44 9- Am no- 2- (3-(1- benzyl pi peridi n-4-yl)propyl)-1, 2,3, 4-
‘t et rahydroacri din-1-one di hydrochl oride (Conpound (1) with Rlerr]=Rerr]=H

Rlerr]=-NH err], A=>CH(CH err])n-, Y=>C=0, 2. i =3) _ 1996
substitute sheet - 17 June 1996 1H NRR [err#ﬁlb%mag%ﬁg?}é%ﬁ?%%(b. d, 1H),

8.16(m 1H), 8.02(m 1H), 7.70(m 3H), 7.45(m 3H), 4.20(b. s, 2H),

3.7-2.6(m 7H), 2.4-1.2(m 13H) IR KBr cm1l: 1630 max Exanple 45
dissolved into 40 ml of benzene, and to the mixture 1.04 gm
of p-toluenesulfonic acid monohydrate was added. The
resulting mixture, placed in a reaction vessel eguipped with
a Dean-Stark water separator, was refluxed on an oil bath at
110-120°C for 9 hours while stirring. After cooling and an
addition of 80 ml of 1 N agueous solution of sodium
hydroxide, the mixture was extracted with chloroform. The
extract was washed with saturated brine and dried, followed
by removal of the solvent by evaporation under reduced
pressure to obtain crystals, which were recrystallized.in
ethyl acetate to obtain 1.04 gm of N-(1l-(4-(1l-benzyl-
piperidyl )methyl)-2~0x0-3~pyrrolin-4-yl)-2-aminobenzo~
nitrile (Compound (IIa) with R1=R3=H, n=l).
mp: 170-171°C
lH-NMR & ppm (CDCl3): 7.75-7.02(m, 4H), 7.36(s, S5H), 6.95(b.
s, 1H), 5.56(s, 1H), 4.14(s, 2H), 3.62(s, 2H), 3.32(4, 2H),
2.99(b. d, 2H), 2.3-1.2(m, 7H)
IRY XBr cm-1: 2230, 1635, 1620

The compounds of Examples 2 and -3 were prepared in the
same manner as in Example 1.
Example 2
N-(l-(4~(1-benzylpiperidyl)ethyl})-2-oxo~3~-pyrrolin-4-yl)-
2-aminobenzonitrile (Compound (IIa) with Rl=Rr3=y, n=2).
l1g-NMR & ppm (CDClz): 7.73-7.03(m, 4H), 7.39(s, 5H), 6.82(b.
s, 1H), 5,55(s, 1H), 4.09(s, 2H), 3.72(s, 2H), 3.45(t, 2H),
3.08(b. d, 2H), 2.4-1.2(m, 9H)

IR Y XBT cn-1: 2220, 1640, 1620




9- Am no- 2- (4- (1- benzyl pi peri di n-4-yl)butylidene)-1, 2,3, 4-
t et rahydroacri di n-1-one di hydrochl oride (Conmpound (1) with Rerr]=Rerr]=H

Z NHerr], A=>C=CH(CH .+ 5700 diEz a0d [e5a] ppm
(R[Dﬁ/lrsgdG):[g.r;]Q (b a 1I(—I),[g.rr1]4%nm 168, §"§Ff'ﬁﬁ&?’s“%egg§ ﬁh e m

3H), 4.86(b. t, 1H), 4.21(b. s, 2H), 3.7- 27(m 10H), 2.4-1.2(m 9H) IR
KBr cm 1: 1630 Exanple 46 9- Am no-2-(4-(l-benzyl piperidin-4-yl)butyl)-1, 2,
3 ,4- tetrahydroacridin-I-one dihydrochloride (Conpound (1) with
WeH]J{mrLH Rlerr]=-NHerr], A=>CH(CH err])n-, Y=>C=0O, m2, and n=4)
1H NWVR [err] g {IDIV§Od[err]): 8.76(b. d, 1H), 8.13(m 1H), 8.02(m 1H),
7.68(m 3H), E¥28B H, 4.21(b. s, 2H), 3.7-2.6(m 7H), 2.4-1.2(m 15H)

'R KBr Cn}1N-%§§?4-(l-benzylpiperidyl)propyl)-2-oxo-3-pyrrolin—4-yl)-
2-~aminobenzonitrile (Compound (IIa) with R1=R3=H, n=3}).
ly-NMR § ppm (CDCl3): 7.72-7.04(m, 2H), 7.36(s, 5H), 6.72(b.
s, 1H), 5,60(s, 1lH), 4.11(5, 2H), 3.56(s, 2H), 3.43(t, 2H),
2.93(b. d, 2H), 2.2-1.1(m, 11H)
IR vV EBX cm~l: 2220, 1650, 1620

Example 4
N-(1—(4~(1—benzy1piperidyl)ethy1)-2-oxo-3-pyrroli£-4-
yl)-2-aminobenzonitrile (0.19 gm) was dissolved in 1 ml of 2
| N HCl1l in methanol. After the addition of 0.06 gm of sodium
cyanoborohydride, the mixture was stirred for 1 hour at room
temperature. The reaction mixture was charged into 10 ml of
1 N agqueous solution of sodium hydroxide and extracted with
chloroform. The extract was dried and evaporated under .
reduced pressure. The residue was submitted to silica gel
‘column chromatography to obtain 0.18 gm of N-(1-(4-(1~
benzylpiperidyl )ethyl)-2-oxopyrrolidin-4-yl)-2-
aminobenzonitrile (Compound (IIb) with R1=r3=g, n=2) from a
chloroform—methanpl (50:1) fraction.
l5-NMR & ppm (CDCl3): 7.44(m, 2H), 7.31(s, 5H), 6.83(b. |
d, 1H), 6.63(b. d, 1H), 4.65(b. d, 1H), 4.24(m, 1H), 3.76(m,
2H), 3.50(s, 2H), 3.3(m, 4H), 3.0-1.1(m, 11H)

Example 5

The following compound was prepared in the same manner
ANT SHEET|
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max Exanple 47 9- Amino-2- (1- benzyl pi peridin-4-ylidene)-1, 2,3, 4-tetrahydro-
acridin-1-one di hydrochloride (Conpound (1) with Rlerr]=Rerr]=H

== NH . A=>C=, Y=>C=0, and n¥2) I1HJMR.. :
B 76(b. d1h. 8 10(m 1r. & 03(m 2y, roveiug el irlReHeoelL

s, 2H), 3.6-2.6(m 52 Substitute sheet - 17 June 1996 12H) IR KBr
cm1l : 1630 max Exanpl e 48

as in Example 4.

N-{1l-(4-(l-benzylpiperidyl)propyl)-2-oxopyrrolidin-4-yl)-
2-aminobenzonitrile (Compound (IIb) with Rl=R3=pn, n=3).
ly-NMR § ppm (CDClz): 7.45(m, 2H), 7.34(s, SH), 6.84(b.

d, 1H), 6.64(b. d, 1H), 4.66(b. d, 1H), 4.25(m, 1H), 3.81(m,
2H), 3,51(s, 2H), 3.31(m, 4H), 3.0-1.1(m, 13H)

Example 6

N-(l-(4~-{1l-benzylpiperidyl)methyl)-2-oxo-3-pyrrolin-
4-yl)-2—aminobenzonitrile (0.84 gm) was dissolved into 40 ml
of tetrahydrofuran, and to the solution were added 0.60 gm
of potassium carbonate and 0.04 gm of copper (I) chloride.
The mixture was refluxed for 8 hours while stirring. After
removal of inorganic materials by filtration while the
mixture was hot, the filtered cake was washed twice with 40 -
ml of hot tetrahydrofuran. The filtrate and washed liquid
was combined and evaporated under reduced pressure. 0.58 gm
of 9-amino-2-(4-(l-benzylpiperidyl)methyl)}-2,3-
dihydropyrrolo(3,4-blquinolin-l-one (Compound (I) with
Rl=R3=H, R2=NH,, A=>N-(CH;)j-, Y=>C=0, m=1, and n=1) was
obtained by recrystallizing the residue from ethyl acetate.
mp: 194-195°C |
lH-NMR § ppm (CDCl3): 7.95(m, 2H), 7.75(m, 1lH), 7.49(m, 1H),
7.35(s, 5H), 6.50(br, 2H), 4.41(s, 2H), 3.62(s, 2H), 3.49(d,
2H), 2.99(b. d, 2H), 2.3-1.2(m, 7H)

IR Y XBL cm-l: 1675, 1640
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9- Am no- 2- (6- ( 1- benzyl pi peri di n-4-yl ) hexylidene)-1, 2, 3, 4-
t et rahydroacri di n-1-one di hydrochl ori de (Conpound (I) wth Rerr]=Rerr]=H,

= NH A=>C=CH( CH Y=>C=0 5
(R[Dﬁ/lrsgdG):[g.r;]ﬂb. d, 1H§, %eiél(in“ 18, 8. o§t’ﬁ§3‘ﬂ§@‘?gg )171!]%%/%79‘2[3] o

3H), 4.86(b. t, 1H), 4.22(b. s, 1H, 3.5-2.6(m 10H), 2.4-1.1(m 13H) IR
KBr cm1: 1630 nax Exanple 49
9- Ami no- 2- (6- (| - benzyl pi peridi n-4-yl)hexyl)-1, 2, 3, 4-
t et r ahydr éxampdienyl - one di hydrochl oride (Conpound (1) with Rlerr]=Rerr]=H,
Rlerr]=-NHerr], A=>CH(CH err])n-, Y=>C=O m2, and n=6) 1H-NVR [err] ppm
(DIVISO d[err]): The7§phloding Hyommourst maqm)rep@r@si(ﬁm the  sEneSIaRNSH) |
7.44(m 3H), 4.19(b. s, 2H) 3.6-2.6(m 7H), 2.4-1.0(m 19H
as in Example 6.
9-2amino-2~(4~(l~benzylpiperidyl)ethyl)-2,3-dihydropyrrolo-
[3,4-b]quinolin~l-one (Compound (I) with R1=R3=H, R2=NH2,
A=>N~(CHp)p~, ¥Y=>C=0, m=1, and n=2).
mp: 178-179°C _
lH-NMR & ppm (CDCl3): 7.94(m, 2H), 7.73(m, 1H), 7,45(m, 1H),
7.32(s, 5H), 6.62(bxr, 2H), 4.36(s, 2H), 3.61(t, 2H), 3.52(s,
2H), 2.91(b. d, 2H), 2.1-1.2(m, 9H)

1RY KB cm-l: 1675, 1640

Example 8

N-(1,2,3,4-tetrahydro-l-oxoacridin~-9-yl) t-butyl-
carbamate (3.44 gm) was dissolved in 50 ml of dry
tetrahydrofuran, and the solution was cooled to -78°C in an
argon atmosphere. To this were added dropwise 8 ml of 1.5 M
cyclohexane solution of lithium diisopropylamide and then
1.8'ml of hexamethylphosphoramide. After 15 minutes, 15 ml
of dry tetrahydrofuran solution containing 2.38 gm of 1-
benzyl-4-piperidine acetaldehyde was dropwise added. The
mixture was stirred for 30 minutes at -78°C and, after
gradually raising its temperature to room temperature, for 3
hours. The resultant reaction mixture was charged into an
ice~cooled 5% ammonium chloride agueous solution and
extracted with ethyl acetate. The extract was washed with

saturated brine, dried, and evaporated under reduced

A8 JUN 1996




XBr cm1l: 1630 max Exanple 50
Am no- 2- (2- (1- benzyl pi peri di n-4-yl)ethylidene)-8-fl uoro-

l

O-

1,2, 3,4-tetrahydroacridin-1-one di hydrochl orj de.. ound {4), Wt
Rlerr]=8-F, Rlerr]=-NHerr], Rerr]=R1 A:>C—%(§(s&hfqé?¥ﬁ%ﬁ- ,%5’5@30@?22, and
n=l) 1H-NWR [err] ppm (DVMSO-d6): 8.03(m 2H), 7.66(m 3H), 7.45(m 3H)

4
s

. 92(m 1H), 4.22(b. s, 2H), 3.7-2.6(m 10H) 2.4- 53 Subst i tut e
heet - 1prbyRrk996 Thebiakdhle |Whs KRibtBted ¥84@ilica gel column

chromatography to obtain crystals from a chloroform-methanol
(100:1-50:1) fractions. 2.60 gm of N-(2-(2-(1-
benzylpiperidin-4-yl)ethylidene)-1,2,3,4- tetrahydro-1l-
oxoacridin-9-yl) t~butylcarbamate (Compound (I) with
Rl=R3=H, R2=-NHCOO-t-Bu, A=>C=CH(CH,),-, Y=>C=0, m=2, and
n=1) was obtained by recrystallizing the crystals from
ethanol.

mp: 116-117°C

ln-MR 6 ppm (CDCl3): 11:22(s, 1H), 8.00(m, 2H), 7.78(m,
1H), 7.50(m, 1H), 7.35(s, 5H), 7.09(t, 1H), 3.58(s, 2H),
3.3-1.2(m, 15H), 1.53(s,9H)

IR ¥ XBZ cm~l: 1740, 1655

The compounds of Examples 9-10 were prepared in the

same manner as in Example 8.

Example 9
N-(2~(l~-benzylpiperidin-4-yl)methylene-1,2,3,4~tetrahydro-~
l-oxoacridin-9-yl) t-butylcarbamate (Compound (I) with
R1=R3=H, R2=_-NHCOO-t-Bu, A=>C=CH(CHjy)p-, ¥Y=>C=0, m=2, and
n=0) |

mp: 166~167°C

ln-NMR & ppm (CDCl3): 11.15(s, 1H), 7.99(m, 2H), 7.78(m,
1H), 7.49(m, 1H), 7.39(s, 5H), 6.93(d, 1H), 3.70(s, 2H),
3.3-1.4(m, 13H), 1.53(s, 9H) '

IRy KBL cm-l: 1735, 1655

18 JUN 1996
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max Exanple 51 9- Ami no-2-(2-(1-benzyl pi peridin-4-yl)ethyl)-8-fluoro-
1,2, 3, 4-tetrahydroacri di n- 1- one di hydrochl oride (Conpound (1) with

R[err]—8 F, Rlerr]=-NHerr], Rerr]=H_A=> rr Y4 and
n=2) 1H NMVR [err] ppm (DVBO d6): 8.0%m 29«)31“%&‘(#% r';gﬁ‘g?m@%ﬁ—i)
4.21(b. s, 2H), 3.5-2.6(m 7H), 2.4-1.2(m 11H IR KBx cm1: 1630 max
Exanpl e 52 9- Am no- 2(4- (1-benzyl pi peridi n-4-yl)butylidene)-8-fluoro-

1,2, 3,4-tetrahydroacri di n-1-one di hydrochl oride (Conmpound (1) with

Rl err] =8- Exalpeer hg-NH err], Rlerr]=H A=>C=CH(CH err])n-, Y=>C=0, m=2, and

") N-(2-(2-(l-benzylpiperidin-4-yl)ethylidene)~2,3-dihydro~1-
oxocyclopenta[blquinolin-9~yl) t-butylcarbamate (Compound
(I) with R1=R3=H, RZ=-NHCOO-t-Bu, A=>C=CH(CHg),-, ¥=>C=0,
m=1, and n=1l)
mp: 152-153°C
l1H-NMR § ppm (CDCl3): 9.83(b. s, 1H), 8.30(b. d, 1H),
8.07(b. 4, 1H), 7.83(m, 1H), 7.53(m, 1H), 7.38(b. s, 5H),
6.97(b. t, 1H), 3.80(b. s, 2H), 3.67(s, 2H), 3.04(b. d, 2H),
2.4-1.4(m, 9H), 1.54(s, éH)

1IRY EBI cm-l: 1745, 1705

Example 11
N-(2-(2-(l~benzylpiperidin-4-yl)ethylidene)-1,2,3,4-
tetrahydro-l-oxoacridin-9-yl) t-butylcarbamate (1.08 gm)
was dissolved in 20 ml of tetrahydrofuran, and to the
solution was added 0.20 gm.of 10% palladium-carbon. The
mixture was hydrogenated for 10 hours at room temperature
under normal pressure. After removal of palladium-carbon by
filtration, the filtrate was evaporated under reduced
pressure. The residue was submitted to silica gel column
chromatography to obtain 1.02 gm of N-(2-(2-(l-benzyl-
piperidin-~-4-yl)ethyl)-1,2,3,4~-tetrahydro-l-oxoacridin-9-yl)
t-butylcarbamate (Compound (I) with R1=r3=y, RZ=-NHCOO-t-Bu,
A=>CH(CHp)pn-, Y=>C=0, m=2, and n=2) was obtained from a
chloroform-methanocl (50:1) fraction.

mp: 92-94°C

ﬁjﬂ ACEME
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IH-NWR [err] ppm (DVSO-d6): 8.02(m 2H), 7.64(m 3H), 7.45(m 3H), 4.86(m
1H), 4.22(b. s, 1H), 3.7-2.6(m 10H), 2.4- 1.2(m 9H) IR KBr cm1l: 1635

Ex le 53 11- Am no-2-(2-(1-b | pi idin-4-vyl)ethylj - 4, 5-
et ahydr ocycl onept al b] qui hol | n- | - onS by TR b ha e 13 9% {1
Rlerr]=Rlerr]=H, Rerr]=NHerr], A=>C=CH(CH err])n-, Y=>C=0 nm=3, and n=1)
IH-NWR [err] ppm (DVSO-d6): 8.76(b. d, 1H), 8.22(m 1H), 8.02(m 1H),
7.69(m 3 nirAG( Pom3thnc, §0(11. 860, ARf( M. B, 31 7.77(m,

1H), 7.48(m, 1H), 7.35(s, 5H), 3.57(s, 2H), 3.4-1.2(m, 18H),
1.52(s, 9H)
1RV XBZ cm-l: 1740, 1650

The compounds of Examples 12 and 13 were prepared in
the same manner as in Example 11.
Example 12
N-(2-(l-benzylpiperidin~4-yl)methyl)-1,2,3,4-tetrahydro-1-~
oxoacridin~9%-yl) t-butylcarbamate (Compound (I) with
Rl=R3=H, R2=-NHCOO-t-Bu, .A=>CH(CH),-, ¥Y=>C=0, m=2, and n=1)
l5-NMR & ppm (CDCl3): 11.01(s, 1E), 7.98(m, 2H), 7.78(m,
1H), 7.48(m, 1H), 7.39(b. s, 5H), 3.68(s, 2H), 3.4-1.2(m,
16H), 1.52(s, 9H)

1IRY EBZ cm~1l: 1735, 1645

Example 13
N-{2~(2~(l-benzylpiperidin-4-yl)ethyl)-2,3-dihydro-1~
oxocyclopenta[b]quinolin-94yl) t-butylcarbamate (Compound
(I) with R1=R3=H, R2=-NHCOO-t-Bu, A=>CH(CHy),-, Y¥Y=>C=0, m=2,
and n=2)

mp: 141-143°C

lg-NMR & ppm (CDCl3): 9.63(b. s, 1H), 8.29(b. &, 1H),
8.06(b. d, 1H), 7.83(m, 1H), 7.53(m, 1H), 7.38(b. s, 5H),
3.67(s, 2H), 3.4-1.2(m, 16H), 1.55(s, 9H)

IRY XBL cm=l: 1745, 1670
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54 Substitute sheet - 17 June 1996 2.7(m 10H), 2.4-1.4(m 7H) IR KBr
cm1l: 1630 nmax Exanple 54 0.41 gm of 9-am no-2-(2-(1-benzyl pi peridin-4-

yl)ethyl)-1, 2,3, 4-tetrahydroacridin-1-one 1.SS0l in

met hanol . To the sol uti on was added ®45 gm%gg@ eu%&ge&r oL?d’gﬂ?‘ gggﬁd t he
m xture was stirred for 2 hours at roomtenperature. After the addition of
30 M of water, the reaction m xture was extracted with chloroform The
extract was washed with saturated brine, dried, and evaporated under
reduced prssgane. 1@. 28 gm of _

9- am no- 2- (2- (1- benzyl pi peridin-4-yl)ethyl)-1, 2, 3,4- tetrahydroacridin-I|-ol
(Conpound (1) w-i(2-RRerd}-b&heylpipbr iar+{-ylydtayi)~1,2,3,4-

tetrahydro-~l-oxoacridin-9-yl) t-butylcarbamate (0.5 gm) was
dissolved in 5 ml of dioxane, and to the solution was added
15 ml of 4 N dioxane solution of hydrochloric acid, followed
by stirring for 8 hours at room temperature. After
evaporation under reduced pressure, acetone was added to the
residue to produce a powdery material. The powder was
collected by filtration, and dried to obtain 0.48 gm of 9~
amino-2-(2-{l-benzylpiperidin-4-yl)ethyl)-1,2,3,4-~
tetrahydroacridin-l-one dihydrochloride (Compound (I) with
R1=R3=H, R2=NH,, A=>CH(CH,),-, ¥=>C=0, m=2, and n=2).

lg-NMR § ppm (DMSO-dg): 8.75(b. d, 1H), 8.14(m, 1H), 8.00(m,
1H), 7.70(m, 3H), 7.44(m, 3H), 4.22(b. s, 2H), 3.7-2.6(m,
7H), 2.4-1.2(m, 11H)

IRY XBI cp-1: 1630

The compounds in Examples 14-18 were prepared in the
same manner as in Example 14.
Example 15
9-Amino-2—(l-benzylpiper;din—é-yl)methyl)-l,2,3,4—
tetrahydroacridin-l-one dihydrochloride (Compound (I) with

R1=r3=H, R2=NH,, B=>CH(CH;),-, Y=>C=0, m=2, and n=1).

'H-NMR & ppm (DMSO-dg): 8.76(b. d, 1H), 8.15(m, 1H), 8.00(m,
1H), 7.69(m, 3H), 7.45(m, 3H), 4.21(b. s, 2H), 3.9-2.6(m,
7H), 2.4-1.4(m, 9H)

IRy KBI cp-1: 1630

18 JUN 1998
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A=>CH(CH err])n-, Y=>CHOH, n¥2, and n=2) was obtained by recrystallizing
the residue fromethyl acetate. np: 184-186[err]C 1H NVR [err] ppm

(cbdferr]): 7.83(m 1H), 7.69(m 1H), 7.46( 1 7,30(s

1H), 5.5(m 1H), 4.7(m 1H), 3.48(s, 3%, 2.5‘%#&“@%?“2?‘(1217?%3%?%@

Exanple 55 To 1.74 gm of 9-am nofuro[ 3, 4-b] quinolin-1(3H)-one was added

3.20 gm of 4-am nobutyl -1-benzyl pi peridine, and the m xture was heated in a

seal ed tube for 6 hours at 200[err]C while stirring. After cooling, the

geaction @x@%&&% wgs recrystallized fromethyl acetate to obtain 3.00 gm of
9-Amino-2-(2-(l-benzylpiperidin-4-yl)jethyl)-2,3-

dihydrocyclopentaf{blguinolin-l-one dihydrochloride (Compound
(1) with R1=R3=H, R2=NH,, A=>CH(CHy)p-, Y=>C=0, m=1, and
n=2}.

mp: 218-220°C

1H-NMR & ppm (CD30D): 8.56(b. d, 1H), 8.18-7.58(m, 3H),
7.53(b. s, 5H), 4.30(b. s, 2H), 3.6-2.7(m, 7H), 2.2-1.3(m,
9H)

IR V XBX om~1: 1690, 1640

Example 17
9~Amino~2-(2-(l-benzylpiperidin-4-yl)ethylidene)-1,2,3,4-
tetrahydroacridin~l-one dihydrochloride (Compound (I) with
R1=R3=H, R2=NH,, A=>C=CH(CHj)p-, Y=>C=0, m=2, and n=1).

mp: 208-210°C

ly-NMR 5 ppm (DMSO-dg): 8.76(b. d, 1H), 8.14(m, 1H), 7.99(m,
1H), 7.69(m, 3H), 7.42(m, éH), 6.85(b. t, 1H), 4.21(b. s,
2H), 3.6-2.6(m, 10H), 2.4-1.6(m, 5H)

IR V XBT cp-1: 1630

Example 18
9-Amino—2-(1—benzy1§iperidin—4—yl)methylene)—l,2,3,4—
tetrahydroacridin-l-one dihydrochloride (Compound (I) with
R1=R3=H, R2=NH,, A=>C=CH(CHy),-, Y=>C=0, m=2, and

n=0).

mp: 230-232°C

lH-NMR § ppm (DMSO-dg): 8.77(b. d, 1H), 8.18(m, 1H), 8.02(m,

Lo o i 1y vy b B30 ASealsio e o)




55 Substitute sheet - 17 June 1996
am no- 2- (4-(1- benzyl pi peridyl) butyl)-2, 3-di hydr opyrrol o-

[ 3, 4-b] qui nol i n-1-one (Conpound (1) mnth R & rrj,
A=>N- (CH err])n-, Y=>C=0, n¥l, and n==3§ éﬂ%%ﬁezﬁﬂ‘ﬁ%— Nﬁk ‘{Jer]rer ?Jyggm
(CDC[err]): 7.95(m 2H), 7. 75(n1 1H), 7. 48(n1 1H), 7.33(s, 5H), 6.52(br,
2H), 4.39(s, 2H), 3.59(t, 2H), 3.53(s, 2H), 2.89(b. d, 2H), 2.1-1.1(m 13H)
IR KBr cm1l: 1675, 1640 mar The conpounds of Exanples 56-60 were prepared
i n the sanggypnner? @s, i3%)Exanaeem?S3npagpbe (s d, 1R, 4.27(b. s,

9- Am no- 8-fl uoro-2-(4-(I|-benzyl pi peridyl)ethyl)-2,

di hydr opyriwj o[ 3,%-2]6qun ,n@H)N- 2~ 4R .6 GoppéBnd (1) vmth

1R Y KBI em~1: 1630

Example 19

The following compound was prepared in the same manner
as in Example 6. |
9-Amino~2~(4~(l~benzylpiperidyl )propyl)-2,3-
dihydropyrrolo[3,4-bjquinolin~l-one (Compound (I) with
Rl=r3=H, RZ?=NH,, A=>N-(CHp)p=, ¥=>C=0, m=1, and
n=3).
mp: 155-157°C
lH-NMR § ppm (CDCl3): 7.93(m, 2H), 7.71(m, 1H), 7.49(m, 1H),
7.36(s, S5H), 6.59(bxr, 2H), 4.41(b. s, 2H), 3.59(t, 2H),
3.52(s, 2H), 2.91(b. d, 2H), 2.2-1.1(m, 11H)
IR ¥ XBL cm-l: 1675, 1640

Reference Example 7

The following compound was prepared in the same manner
as in Reference Example 4.
N-(8~fluoro-1,2,3,4~-tetrahydro~l-oxoacridin-9-yl) t-
butylcarbamate
mp: 108-110°C
1H-NMR § ppm (CDCl3): 7.77(m, 2H), 7.22(m, 1H), 3.30(t, 2H),
2.76(t, 2H), 2.20(m, 2H), 1.35(s, 9H)

R Y EBT cp-1: 1755, 1710

e
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Rlerr]=8-F, Rerr]=NHerr], Rerr]=H A=>N(CHerr])n-, Y=>C=0, n¥l, and
n=2) np: 134-136C 1H-NVR [err] ppm (CDO [err]): 7.70(m 2H), 7.31(s, 5H),

7.06(m 1H), 6.45(br, 2H), 4.33(s, 2 3.6 o) 0( , 9(b.
d, 2H), 2.1-1.2(m 9H IR KBr cm1: H¢)17e‘>55, jl%%‘%r@?ﬂi%%pl'y#i[“ggg
9- Am no- 8- net hyl t hi 0- 2- (4- (1- benzyl pi peridyl)ethyl)-2, 3-
di hydr opyrrol o[ 3, 4-b] qui nol i n-1-one (Conpound (I) with R err]=8-SCH err],
Rl err] =NHgd fdnerlE@xdamidreAg>N- (CH err] ) n-, Y=>C=0O, n¥l, and n=2) 1H NMR
[err] ppm (CDC13): 8.45(br, 2H), 7.89(m 1H), 7.58(m 2H), 7.33(s, 5H),
4.31(s, 2H), 3.1 tfolddwing. bdhpourt) was prepared in the same manner
as in Reference Example 4.
N-(2,3,4,5-tetrahydro-l-oxocyclohepta[bjgquinoin-1l-yl) t-
butylcarbamate
mp: 204-205°C
lH-NMR § ppm (CDCl3): 8.20-7.50(m, 4H), 3.21(t, 2H),
2.72{b.t, 2H), 1.%4(m, 4H), 1.34(s, 9H)

IRY KBZ cp-1l: 1720, 1690

Reference Example 9

15.1 gm of methyl anthranilate and 9.0 gm of B-tetronic
acid were dissolved into 100 ml of ethanol, and 2 ml of
concentrated hydrochloric acid was added, followed by
stirring for 15 hours at room temperature. Deposited
crystais were collected by filtration, washed with cold
ethanol, and dried to obtain 1%.2 gm of methyl N-(2,5-
dihydro-5-oxo-~2-furanyl )anthranilate.
mp: 172-173°C
1E-NMR & ppm (DMSO-dg): 9.95(b.s, 1H), 7.97(d.d, 1H),
7.59(m, 2H), 7.20(m, 1H), 5.40(s, 1H), 4.94(s, 2H), 3.86(s,
3H)

IRY XBI em=l: 1735

The compounds of Reference Examples 10-16 were prepared

in the same manner as in Reference Example 9.

Reference Example 10

Methyl N-(2,5-dihydro-5-oxo-2-furanyl)-6-methylthio-

REPLACEMENT




56 Substitute sheet- 17 June 1996 2.91(b. d, 2H), 3.52(s, 3H),
2.1-1.2(m 9H) IR XBr cm1l: 1670, 1620 nax Exanple 58

2-(4-(1-benzyl pi peridyl)ethyl)-2, 3- dlﬁdropy roI E%[ %_qw dembggne
(Conpound (1) with Rlerr]=Rerr]=Rer err

and n=2) np: 163-164[err]C 1H NVR [err] ppn1(CDCI[err]) 8. 65(5 lH)
8.25-7.55(m 4H), 7.35 (s, 5H), 4.55(s, 2H), 3.75(t, 2H), 3.59(s, 2H)
2.98(b. d, 2H), 2.2-1.2(m 9H) IR KBr cm1 : 1680 max

anthranilate
ly-NMR & ppm (CDCl3): 9.08(b.s, 1H), 7.47(t, 1lH), 7.21(d. d,
1H), 7.05(d, 1H), 5.38(s, 1H), 4.B4(s, 2H), 3.97(s, 3H),

2.45(s, 3H)

Reference Example 11
N-(2,5-dihydro-5-oxo-2~furanyl)-4-chloroanthranilic acid
mp: 211-212°C

1H-NMR & ppm (DMSO-dg): 10.30(br, 1H), 8.00(d, 1H), 7.49(d,
1H), 7.22(d.d, 1H), 5.51(s, 1H), 4.95(s, 2H)

1R Y XBr cp-l: 1720, 1680

Reference Example 12
N-(2,5-dihydro-5-0x0-2-furanyl)-5-chloroanthranilic acid
mp: 248-250°C

lE-NMR § ppm (DMSO-dg): 10.16(br, 1H), 7.96(d, 1H),
7.68(d.d, 1H), 7.55(d, 1H), 5.47(s, 2H), 4.94(s, 2H)

IRV KB cp-l: 1720, 1680

Reference Example 13
N-(2,5~dihydro-5-oxo-2-furanyl)-2~-aminobenzonitrile
mp: 158-160°C

1g-NMR & ppm (DMSO-dg): 9.68(br, 1H), 7.80(d.d, 1H),
7.69(d.d, 1H), 7.60(m, 1H), 7.32(m, 1H), 5.10(s, lH),
4.86(s, 2H)

RV XBI cm-l: 2230, 1730

Reference Example 14

N-(2,5-dihydro—s-oxo—z-furanyl)-2—amino-6-fluorobenzonitrile

PEELAQmeJ ﬁ
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Exanpl e 59 9- Met hyl - 2- (4- (1-benzyl pi peridyl)ethyl)-2, 3-di hydropyrrol o-
(3,4-b]Jquinolin-1-one (Conpound (1) with Rlerr]=Rerr]=H Rerr]=CHerr],

A=>N-(CH err])n-, Y=>C=0O, n¥l, and n= np: -1 . ppm
(CDA [err]): 8.18(m 2H), 7.84(m 1H),§§7.64(%?1§%ﬁ§?4$6é%§s}|7‘-5m1,%2.9?'?](3,
2H), 3.71(t, 2H), 3.50(s, 2H), 3.14(s, 3H), 2.89(b. d, 2H), 2.2-1;2(m 9H
IR KBr cm1l: 1675 max Exanpl e 60
9- Phenyl - 2- (4- ( 1- benzyl pi peri dyl) et hyl) -2, 3-di hydr opyrrol o-
[3,4-b]qukgqlb@qlgggec(Canound (I') with Rerr]=Rerr]=, R err]=Ph
A=>N-(CH err])n-, Y=>C=0O n¥l, and n=2) np: 158-159[err]C

l4-NMR § ppm (DMSO-dg): 9.86(br, 1H), 7.76(m, 1H), 7.41(d,

1H), 7.21(t, 1H), 5.26(s, 1H), 4.88(s, 2H)

IR Y KBI cm-l. 2230, 1735

Reference Example 15
N-(2,5-dihydro~5-oxo-2~furanyl)-2-amino-6~-methylthicbenzo-
nitrile

mp: 180-182°C

lH-NMR & ppm (DMSO-dg): 9.76(b.s, 1H), 7.66(t, 1H), 7.32(d,
1H), 7.24(d, 1H), 5.11(s, 1H), 4.87(s, 2H), 2.57(s, 3H)

1R Y XBI cm-l: 2220, 1740

Reference Example 16
N-(2,5-dihydro-5-ox0o-2-furanyl)-2-amino-6-
methoxybenzonitrile

mp: 178-180°C

l1H-NMR & ppm (DMSO-dg): 9.70(br, 1H), 7.66(t, 1H), 7.12(d,
1H), 7.01(d, 1H), 5.14(s, iH), 4.87(s, 2H), 3.92(s, 3H)

IR ¢/ XBZ cp-1: 2210, 1735

Reference Example 17

To 4.66 gm of methyl N-(2,5-dihydro-5-oxo-2-furanyl)-
anthranilate was added 13.6 gm of polyphosphoric acid, and
the mixture was heated for 3 hours at 130-140°C on an oil
bath while stirring. After cooling, 100 ml of water was
added and the mixture was stirred for 1 hour to collect the

deposited crystals by filtration. The crystals were washed




57 Substitute sheet - 17 June 1996 1H- NWVR [err] ppm (CDC13): 8.21(b. d,
1H), 7.84(m 2H), 7.54(m 6H), 7.32(s, 5H), 4.55(s, 2H), 3.64(t, 2H),

3.51(s, 2H), 2.82(b. d, 2H), 2.1-1.2(m 9H) IR KBr cm1
61 10.1 gm of 9- hydroxyf uro[ 3, 4- b] qui A8 i n- 1§9b§ﬂﬂﬂﬁfﬁﬁﬁt bgﬁgHB%é 0 50

m of N-nmethyl-2-pyrrolidone, and to the suspension was added 12.0 gm of
4-am noet hyl -1 - benzyl pi peridine. The m xture, placed in a reaction vessel

equi pped Wi b a,E8R- il ' e W) 198012 ¥ 2bm WBEREASL | 4BGht¥n 3.50
gm of 9-hydroxyfuro[3,4-bjguinolin-1{3H)-one.
mp: 280°C (decomposed)
l4-NMR & ppm (DMSO-dg): 12.68(br, 1H), 8.25(d, 1H), 7.90
7.35(m, 3H), 5.23(s, 2H)

IRY XBI cpm-1l: 1740

The compounds of Reference Examples 18-20 were prepared.

in the same manner as in Reference Example 17.

Reference Example 18
9-Hydroxy-8-methylthiofure(3,4-b]jguinclin-1(3H)-one
mp: 220°C (decomposed)

lg-NMR & ppm(CD3OD): 7.87(m, 2H), 7.22(m, 1H), 5.09(s,
2H), 2.47(s, 3H)

IRY XBI cnm-l: 1770

Reference Example 19

6~Chloro-9-hydroxyfuro( 3,4-blquinolin-1(3H)-one

mp: 270°C (decomposed)

li-NMR § ppm (DMSO-dg): 8.24(d, 1H), 7.68(d, 1H), 7.50(d.d,
1K), 5.27(s, 2H) | -

IR Y EBZ cm-1l: 1745

Reference Example 20
7-Chloro-9-hydrpxyfuro[3,4-b]quinolin-1(3H)-one

mp: >300°C '

lH-NMR & ppm (DMSO-dg): 8.15(d, 1H), 7.82(d. d, 1H), 7.66(d,
1H), 5.26(s, 2H)




an oil bath at 200-210C for 6 hours while stirring. After cooling, 200 m
of acetone was added to the concentrated reaction m xture. Deposited
crystals were collected by filtration recrystalli,zed in a panol- er

nm xture to obtain 12.5 gm of 9- hydr ox$12- (24- WDSBW?I%‘*B&'@ PBENYTY S

2, 3-di hydropyrrol o[ 3, 4-b] qui nol i n-1-one (Conpound (1) with Rerr]=R err]=H
Rerr]=0H A=>N-(CH err])n-, Y=>C=0O, n¥l, and n=2). np: 259-261[err]C
(deconposedy YPHRBR {1l gy (DVSO-d6): 12.30(br, 1H), 8.22(b. d, 1H),
7.62(m 2H), 7.3RM™ 1H), 7.29(s, 5H), 4.39(s, 2H), 3.47(s, 2H), 3.42(t,
2H), 2.80(b. d, 2H, 2.1-1.2(m 9H) IR KBr cm1l: 1675 max The conpounds of
Exanpl es 6Reférawce Inampdree@lin the same manner as in Exanple 61.

6.00 gm of N-(2,5-dihydro-5~-oxo-2-furanyl)-2-amino~
benzonitrile was suspended in 300 ml of 1,4-dioxane. To the
suspension were added 8.28‘gm of potassium carbonate and
0.20 gm of copper (I) chloride, and the mixture was refluxed
for 10 hours while stirring. After removal inorganic
materials by filtration while the mixture was hot, the
filtered cake was washed twice with 300 ml of hot 1,4-
dioxane. The filtrate and washed liquid was combined and
evaporated under reduced pressure. The residue was
recrystallized from acetone to obtain 2.80 gm of 9-
aminofuro[3,4-bjgquinoclin-1(3H)-one.
mp: 190-192°C
lH-NMR & ppm (DMSO-dg): 8.44(d, 1H), 7.83(m, 4H), 7.48(m,
1H), 5.22(s, 2H)

IRY XBL em-l: 1720

The compounds of Reference Examples 22-24 were prepared

in the same manner as in Reference Example 21.

Reference Example 22

9—Amino-B—methylthiofuro[3,4—b]quinolin-1(3H)—one

lp-mMR § ppm (CDCl3): 7.93(t, 1H), 7.66(d, 2H), 5.24(s,
' 2H), 2.56(s, 3H)

IR Y EBL ep-l: 1710

s R TSR
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Exanpl e 62 6- Chl or o- 9- hydr oxy- 2- (4- (1- benzyl pi peridyl)ethyl)-2, 3- 58

' ' | o[ 3, 4- b] qui nol i n-1-one
Substitute sheet - 17 June 1996 di hydropyrrol of > ]2:>N-(CH b o

i =6-C, Rerr]=04d Rerr]=H,
g(ggrcr:p;%un(rjm(ll )a\rllmdt 2=2R§ .er :1’1): 250[ err] C ( orrposéﬁt;SthHm\lﬁ)F??TeTﬂz ~b-p1ﬁ41§§(68
(DVBO-d6): 8.20(d, 1H), 7.61(d, 1H), 7.38(d. d, 1H), 7.30(3, IH)R, . 39(s.
OH), 3.47(s, 2H), 3.41(t, 2H), 2.79(b. d, 2H), 2.2-1.2(m 9H

cm 1: 1690 nB&féxemps Exinple 23
9-Amino-8-fluor0furo[3,4-b]quinolin-l(3H)-one
lH-NMR & ppm (CDCl3): 7.68(m, 2H), 7.06(m, 1H), 7.4-6.6(br,
2H), 5.20(s, 2H)

IRV XKBL cp~1: 1735

Reference Example 24
9-Amino—8-methoxyfuro[3,4-b]quinolin-1(3H)-one

l-nmMr 5 ppm (CDCl3): 7.59(m, 2H), 7.8-7.2(br, 2H), 6.86(d,
1H), 5.21(s, 2H), 4.05(s, 3H)

IRY EBT op-1; 1715

The compounds of Examples 20-31 were prepared in the

Same manner as in Example 8.

Example 20
N-(2-(3-(1-benzylpiperidin—4-yl)propylidene)-l,2,3,4-
tetrahydro—l-oxoacridin-9-yl) t-butylcarbamate (Compound _
(1) with R1=R3=H, R2=_NHCOO-t-pu, A=>C=CH(CHj)p-, Y=>C=0,
m=2, and n=2)

mp: 120-122°C

lH-NMR 5 ppm (CDCl3): 11.24(s, 1H), 8.00(m, 2H), 7.79(m,
1H), 7.50(m, 1H), 7.34(s, 5H), 7.08(t, 1H), 3.52(s, 2H),
3.3-1.1(m, 17H), 1.53(s,-9H)

IRY KBT em=1. 1935, 1455

Example 21
N—(24(4-(1—benzy1piperidin-4-yl)butylidene)-1,2,3,4-

tetrahydro-l—oxoacridin-S-yl) t-butylcarbamate (Compound

g
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7- Chl or o- 9- hydr oxy- 2- (4- (| - benzyl pi peri dyl)ethyl)-2, 3-
di hydropyrrol o[ 3, 4-b] qui nolin-1-one (Conpound (I) with Rerr]=7-0,

OH, H, A=>N (CH Y=>C= d : ; C
(R[Dg(r:(r)]rrposed?[ ilr—lt }\II\/R [err] |(opm[ (eE)R/]Sg]dg% lgﬁft t‘}'ﬁ) sath?ethf‘)' Ju?%)1§§§[282 ;]
5H), 4.38(s, 2H), 3.46(s, 2H), 3.42(t, 2H) 2.80(b. d, 2H), 2.1-1.2(m 9H)
IR KBr cm1: 1690 nax Exanpl e 64

9- Hydr Oxy}§ 1 MRL A RALR3 2y ( R hriveddigher hdyb;éﬁhdﬂx% %2, 3-y=>C=
di hydr opyrrol o[ 3, 4- b] qui nol i n-1- one (Oorrpound (1) w Rl err] 8 SCH[err]
Rl er r] =OHp= El[eam]a—ﬂ#aﬁ»l\l—((]—l[err])n- Y=>C=0, n¥l, and n=2). np: 215[err]C
(Deconposed) 1H NWVR [err] ppn1(DNBC>d6) 7.53(m 1FD, 7.27(s, 5H), 7.1(m
mp: 115-117°C
ly-NMR & ppm (CDClz): 11.22(s, 1H), B.00(m, 2H), 7.78(m,
1H), 7.51(m, 1H), 7.33(s, 5H), 7.09(t, 1H), 3.50(s, 2H),
3.3-1.1(m, 19H), 1.53(s, 9H)

1R Y XBL cm~l:. 1735, 1655

Example 22
N-(2-(1l-benzylpiperidin-4-ylidene)-1,2,3,4-tetrahydro-1-
oxoacridin-9-~-yl) t-butylcarbamate (Compound (I} with
Rl=r3=H, R2=-NHCOO-t-Bu, A=>C=, ¥=>C=0, and m=2)

mp: 113-115°C

l4-NMR & ppm (CDClz): 11.14(s,- 1H), 7.99(m, 2H), 7.77(m,
1H), 7.48(m, 1H), 7.37(s, 5H), 3.61(s, 2H), 3.3-2.5(m, 12H),
1.53(s, 9H)

IRY XBL cm-l: 1730, 1650

Example 23
N-(2-(6-(l~benzylpiperidin-4~yl)hexylidene)-1,2,3,4~
tetrahydro-l-oxocacridin-9-yl) t-butylcarbamate (Compound
(1) with RI=rR3=H, RZ=-NHCOO-t-Bu, A=>C=CH(CH,),-, Y=>C=0,
m=2, and n=5)

lp-NMR & ppm (CDClg): 11.24(s, 1H), 8.00(m, 2H), 7.79(m,
1H), 7.50(m, 1H), 7.33(s, 5H), 7.09(t, 1H), 3.51(s, 2H),
3.3-1.1(m, 23H), 1.53(s, 9H)

IR 3 KB cm=l: 1740, 1655
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2H), 4.31(s, 2H), 3.44(s, 2H), 3.39(t, 2H) 2 78(b. d, 2H), 2.31(s, 3H),

2.1-1.1(m 9H IR KBr cm1l: 1660 max Substltute sheet - 17 June

1996 Exanpl e 65 9-Hydroxy-2-(4-(l-benzyl pip & %ﬁ
di hydr opyrrol o[ 3, 4-b] qui nolin-I-one ( rrpouﬁ%”t?%tgjgg%ﬁg err] ee?rg 6
Rlerr]=0H A=>N-(CHerr])n-, Y=>C=0O, n¥l, and n=l). 1H-NVR [err] ppm
(DVMSO-d6): 8.22(b. d, 1H), 7.63(m 2H), 7.39(m 1H), 7.31(s, 5H), 4.42(s,
2H), 3.49(s, 2H), 3.28(d, 2H), 2.81(b. d, 2H), 2.1-1.1(m 7H)

Example 24

N-(2-(2-(l~benzylpiperidin-4-yl)ethylidene)-8-£fluoro~
1,2,3,4-tetrahydro-l-oxoacridin~9-yl) t-~-butylcarbamate
(Compound (I) with R1=8-F, R2=-NHCOO-t-Bu, R3=H,
A=>C=CH(CHy)p~, ¥=>C=0, m=2, and n=1)

mp: 138-140°C

lH-NMR § ppm (CDCl3): 11.20(s, 1H), 7.74(m, 2H), 7.36(s,
5H), 7.34(m, 1H), 7.09(t, 1H), 3.56(s, 2H), 3.3-1.2(m, 15H),
1.51(s, 9H)

IRY XBI cm~l: 1745, 1660

Example 25
N-(2-(4~(l-benzylpiperidin-4-yl)butylidene)-8-£fluoxro-
1,2,3,4-tetrahydro-lfoxoacridin—s-yl) t-butylcarbamate
(Compound (I) with Rl=8-F, R2=-NHCOO-t-Bu, R3=H,
A=>C=CH(CHg )p~-, ¥=>C=0, m=2, and n=3)

lH-NMR § ppm (CDCl3): 11.22(s, 1H), 7.74(m, 2H), 7.35(s,
5H), 7.32(m, 1H), 7.08(t, 1H), 3.56(s, 2H), 3.3-1.1(m, 19H),
1.51(s, 9H) ‘

IRY KB cm-1: 1740, 1660

Example 26
N-(2-(2-(1-benzylpiperidin-4-yl)ethylidene)-2,3,4, 5~
tetrahydro-l~oxocyclohepta[blquinolin-11l-yl) t-
butylcarbamate (Compound (I) with R1¥R3=H, R2=-NHCOO-t~Bu,
A=>C=CH(CHy)p~, ¥=>C=0, m=3, and n=1)

mp: 188-189°C

lH-NMR § ppm (CDCl3): 8.73(s, 1H), 8.01(m, 2H), 7.76(m, 1H),




IR KBr cm1: 1680 nmax Exanple 66

9- Hydr oxy- 2- (4- (1- benzyl pi peri dyl) propyl) -2, 3-

di hydr opyrrol o[ 3, 4-b] qui nol i n-1-one (Cbnpound (I).wth Rerr]=Rerr]=
R.err]=0H, A=>N-(CH err])n-, Y=>C=0, n#, andSHbgi)‘tUt&ﬁhRmﬂbH’“ 1%9%
(DVMBO-d6): 8.24(b. d, 1H), 7.63(m 2H), 7 40(m 1H), 7.28(s, 5H), 4.36(s,
2H), 3.47(s, 2H), 3.36(t, 2H), 2.82(b. d, 2H), 2.2-1.1(m 11H) IR KBr cm1:
1675 max Exanple 67 6.80 gm of '

9- hydroxy- 2 6414l - PENZY) PiPEd, By ety 2, :iH) $3(s, 2H), 3
d|hydropyrroIoE3 4-b qU|noI|n 1- one was suspen e I n m of met hanol .
To the suspepsmonivay, added €y gy se a

1RY KBI cp-l. 1715, 1670

Example 27
9-Methylamino-2-(2-(l-benzylpiperidin-4-yl)ethylidene)-
1,2,3,4-tetrahydroacridin-l1-one (Compound (I) with R1=R3=H,
R2=-NHCH;3, A=>C=CH(CH,),-, ¥=>C=0, m=2, and n=1)

mp: 114-116°C

lH-NMR § ppm (CDCl3): 11.40(br, 1H), 8.38(d, 1H), 7.84(m,
1H), 7.70(m, 1H), 7.38(m, 1H), 7.34(s, 5H), 6.94(t, 1H), |
3.57(d, 3H), 3.52(s, 3K), 3.2-1.2(m, 15H)

IRY §§§ cm~1: 1625

Example 28
9-Ethylamino~2-~(2-(l-benzylpiperidin-4-yl)ethylidene)-
1,2,3,4-tetrahydroacridin-l-one (Compound (I) with Rl=r3=H,
R2=-NHC,Hg, A=>C=CH(CH,)n-, ¥=>C=0, m=2, and n=l)

l1H-NMR § ppm (CDCl3): 11.50(br, 1H), 8.27(d, 1H), 7.80(m,
'1H), 7.66(m, 1H), 7.31(m, 1H), 7.29(s, SH), 6.91(t, 1H),
3.94(m, 2H), 3.47(s, 2H), 3.2-1.2(m, 15H), 1.45(t, 3H)

1RV XBI cp-l: 1630

Example 29
9-Benzylamino-2-(2-(l-benzylpiperidin-4-yl)ethylidene)-
1,2,3,4-tetrahydroacridin-1-one (Compound (I) with R1=R3=H,
R2=-NHCH,Ph, A=>C=CH(CHy)p-, Y=>C=0, m=2, and n=1)

lH-NMR & ppm (CDCl3): 11.76(br, 1H), 8.20(d, 1H), 7.82(m,




solution of diazonethane in ether at roomtenperature while stirring until
generation of nitrogen gas term nated. The reaction m xture was dried under

reduced pressure and the residue was cryst%}kﬁ%é%&ce{g@y}‘@ 8§90

obtain 5.30 gm of 9-nethoxy-2-(4-(1-behzyl pi

di hydr opyrrol o[ 3, 4-b] qui nolin-I-one (Conpound (1) with Substitute
sheet - 17 June 1996 Rlerr]=Rerr]=H Rerr]=CCH err], A_>N-(CH[err])n-,
Y=>C=0, ngg), andseiaz) .1np; PIX9LC SHNVR. Bewf ] 1ppm 1.GGE3) 553.,42(b. d, 1H),
8.04(b. d, 1H), 7.82(m 1H), 7.56(m 1H), 7.32(s, 5H), 4.66(s, 3H), 4.47(s,
2H), 3.685t06Q@H) ,118) SR AT (A 2H).,923(B~1d2{®H)158) 1-1. 2(m

IRy XEBZ cm-1: 1630

Example 30
9-Methylamino~2-(2-(1l-benzylpiperidin-4-yl)ethylidene)-
2,3,-dihydrocyclopenta{bjquinoclin~l-one (Compound (I) with
R1=R3=H, RZ=-NHCH3, A=>C=CH(CHy)y~, ¥=>C=0, m=1, and n=1)
li-NMR 8 ppm (CDCl3): 9.41(br, 1H), 8.43(d, 1H), 7.95(d.d,
1H), 7.72(m, 1H), 7.37(m, 1H), 7.31(s, 5H), 6.80(t, 1H),
3.61(s, 2H), 3.57(d, 3H), 3.49(s, 2H), 2.89(b.d, 2H), 2.3-:
1.2(m, 9H)

IRY XBL em=l: 1675

Example 31
N-(2-(2~(l-benzylpiperidin-4-yl)ethylidene)-1,2,3,4~
tetrahydro-l-oxoacridin~9-~yl) acetamide (Compound (I) with
R1=R3=H, R?=~NHCOCH3, A=>C=CH(CH,),-, ¥=>C=0, m=2, and n=1)
lg-NMR & ppm (CDCl3): 11.62(s, 1H), 7.98(m, 2H), 7.79(m,
1H), 7.50(m, 1H), 7.34(s, 5H), 7.09(t, 1H), 3.59(s, 2H),
3.3-1.2(m, 15H), 2.38(s, 3H)

IRY XBI cm-l: 1680, 1650

The compounds of Examples 32-42 were prepared in the

same manner as in Example 11.

Example 32
N-(2—(3-(l—benzylpiperidin~4-yl)propyl)-1,2,3,4-tetrahydro—

l-oxoacridin-9-yl) t-butylcarbamate (Compound (I) with

PPN R L0




9H) IR KBr cm 1: 1680 max The conpounds of Exanples 68-72 were prepared in
the sanme manner as in Exanple 67. Exanple 68

6- Chl or 0- 9- et hoxy- 2- (4- (1- benzyl pi peri dyl)ethyl)-2, 3-

di hydr opyr rol o[ 3, 4- b] qui nol i n- 1- one ( @hpound®ybsfityfe: shagter 17 g 1996
Rlerr]=CCHerr], Rerr]=H A=>N-(CHerr])n-, Y=>C0O n¥l, and n=2). np:
95-96C 1H-NVR [err] ppm (CDCl [err]): 8.31(d, 1H), 7.98(d, 1H), 7.48(d. d,

1H), 7.32(s1. $5( 4. 45(s, 13,6501 . 3,51(s, 2H),,

2. 90(b. d,ﬁ2l—§.,m§fél%l. z’?ﬂn‘%&gﬂ% ity Aerl ) i eabtag o) w2 >tk A1)
ly-NMR & ppm (CDCl3): 11.08(s, 1H), 7.98(m, 2H), 7.78(m,
1H), 7.48(m, 1H), 7.33(s, SH), 3.52(s, 2H), 3.4-1.1(m, 20H),
1.52(s, SH)

1R Y EBI cm-l: 1740, 1650

Example 33
N-(2-(4-(1l-benzylpiperidin-4-yl)butyl)-1,2,3,4~-tetrahydro-
l-oxoacridin-9-yl) t-butyléarbamate (Compound (I) with
R1=R3=H, RZ=-NHCOO-t-Bu, A=>CH(CHj),-, ¥Y=>C=0, m=2, and n=4)
mp: 108-110°C

1H-NMR § ppm (CDCls): 11.12(s, 1H), 7.99(m, 2H), 7.77(m,
1H), 7.48(m, 1H), 7.33(s, 5H), 3.50(s, 2H), 3.4-1.1(m, 22H),
1.53(s, 9H)

1R y XBL cm-l: 1740, 1650

Example 34
N-(2-(6~(l-benzylpiperidin-4-yl)hexyl)-1,2,3,4-tetrahydro-
l-oxoacridin-S8-~yl) t-butylcarbamate (Compound (I) with
R'=R3=H, R2=-NHCOO-t-Bu, A=>CH(CHj),-, Y=>C=0, m=2, and n=6)
li-NMR § ppm (CDCl3): 11.12(s, 1H), 7.98(m, 2H), 7.77(m,
1H), 7.48(m, 1H), 7.34(s, 5H), 3.56(s, 2H), 3.3-1.0(m, 26H),
1.52(s, 9H)

~IRY KB cp-l: 1735, 1650

Example 35
N-(2-(2-(l-benzylpiperidin-4-yl)ethyl)-8-fluoro-1,2,3,4-~
tetrahydro-l-oxoacridin-9-yl) t-butylcarbamate (Compound (1)

with R1=8-F, R%=-NHCOO-t-Bu, R3=H, A=>CH(CH,),-, Y=>C=0,
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Exanpl e 69 7-Chl or o- 9- net hoxy- 2- (4- (1- benzyl pi peridyl)ethyl)-2, 3-
di hydropyrrol o[ 3, 4- b] qui nol i n-1-one (Conpound (I) with Rerr]=7-0,

err]=CCH err], err]=H, A=>N-(CHerr])n-, .Y=2C= 1 n= :
5[27- 1]290 1I[—I- NI\/]R [E[rr] ]ppm (cnd [(err][).48]8? 38(69”%%“% ?.ﬁg?{ a:’:}egw,)gz}g#(od_ d,
1H), 7.32(s, 5H), 4.66(s, 3H), 4.46(s, 2H), 3.67(t, 2H), 3.50(s, 2H),
2.89(b. d, 2H), 2.1-1.2(m 9H) 61 Substitute sheet - 17 June 1996 IR
KBr cm1: 1675 nax Exanple 70

m=2, and n=2)
lg-NMR & ppm (CDCl3): 11.14(s, 1H), 7.72(m, 2H), 7.33(s,
5H), 7.3(m, 1H), 3.52(s, 2H), 3.3-1.1(m, 18H), 1.50(s, 9H)

1R Y XBI cn-l: 1745, 1650

Example 36
9-Amino-2-~(4~(1l-benzylpiperidin-4-yljbutyl)-8-fluoro-~
1,2,3,4~tetrahydroacridin-i-one dihydrochloride (Compound
(1) with R1=8-F, R?=-NH,, R3=H, A=>CH(CH,),-, ¥=>C=0, m=2,
and n=4) B
lH-NMR § ppm (DMSO-dg): 7.99(m, 2H), 7.64(m, 3H), 7.44(m,
3H), 4.21(b. s, 2H), 3.5-2.6(m, 7H), 2.4-1.2(m, 15H)

IRY XBI cym-l: 1635

Example 37
1l1-Amino-2-(2-(l-benzylpiperidin~4-yl)ethyl)-2,3,4,5~-
tetrahydrocyclohepta[bjquinclin-l-one (Compound (I) with

R1=R3=H, R?=-NHy, A=>CH(CHy)p~, ¥=>C=0, m=3, and n=2)

mp: 73-75°C '
lp-NMR & ppm (CDCl3): 7.88(m, 2H), 7.71(m, 1H), 7.43(m, 1H),
7.33(s, 5H), 3.53(s, 2H), 3.4-2.7(m, S5H), 2.4-1.1(m, 15H)

IRV EBL em~l: 1630

Example 38
9-Methylamino-2-(2-(1l-benzylpiperidin-4-yl)ethyl)-1,2,3,4-
tetrahydroacridin-l-one (Compound (I) with R1=R3=H,
R%=NHCHj3, A=>CH(CHy)p-, Y=>C=0, m=2, and n=2)

l5-NMR & ppm (CDCl3): 11.40(br, 1H), 8.37(d, 1H}, 7.85(m,
A48 JUN 1994 ]

i

s,
3 B CL R LN TSP |
i tmnt 4.2 am u.a_yJ




9- Met hoxy- 8- net hyl t hi 0- 2- (4- (1- benzyl pi peridyl)ethyl)-2, 3-

di hydropyrrol o[ 3, 4- b] qui nol i n-1-one (Conpound (I) with R err]=8-SCH3,
Rlerr]=0CH3, R err]=H A=>N-(CHerr])n-, Y=>C=0O .nel,, K and nz2). g
170-171[err]C 1H NWR [err] ppm (CDCL3#2 7. 7opwpsttiye sheay 47 %e@w;s(m
1H), 4.51(s, 3H), 4.44(s, 2H), 3.66(t, 2H), 3.49(s, 2H), 2.87(b. d, 2H),
2.49(s, 3H, 2.1-1.2(m 9H) IR KBr cm1l: 1680 max Exanple 71

9- Met hoxy- 2- (4- (1- benzyl pi peri dyl ) net hyl) -2, 3-di hydr o-

pyrrol o[ 3, b]qu B hlnl on o, (4) t egr T }
R[err]—OCﬁ?Q 6 ? e’rerﬁ(n!é-; _>c_7103(#%1hH§L 3 * )_133 135[err]C
3. 52(d 3H), 3 2 2.5(m, 5H), 2.5-1.1(m, 13H)

IRV KBTI cn-1: 1620

Example 39
9-Ethylamino-2-(2-(l-benzylpiperidin-4-yl)ethyl)-1,2,3,4~
tetrahydroacridin~l-one (Compound (I) with R1=R3=H
R2=NHC,Hs, A=>CH(CHp)p-, Y=>C=0, m=2, and n=2)

lH-NMR § ppm (CDCl3): 11.52(br, 1H), 8.26(d, 1H), 7.78(m,
1H), 7.65(m, 1H), 7.32(5, 5H), 7.3(m, 1H), 3.93(m, 2H),
3.49(s, 2H), 3.2-2.6(m, 5H), 1.45(t, 3H), 2.3-1.2(m, 13H)

IRy KBI cm-1: 1620

Example 40
9-Benzylamino-2-(2-(l-benzylpiperidin-4-yl)ethyl)-1,2,3,4~
tetrahydroacridin-l-one (Compound (I) with R1=R3=H,
R2=NHCH,Ph, A=>CH(CHj)p-, ¥=>C=0, m=2, and n=2)

lH-NMR § ppm (CDCl3): 11.70(br, 1H), 8.16(d, 1H), 7.80(m,
1H), 7.64(m, 1H), 7.39(s, S5H), 7.3(m, 1H), 7.29(s, 5H),
5.02(d, 2H), 3.47(s, 2H), 3.2-2.7(m, S5H), 2.6-1.1(m, 13H)

IRV XBI cm=1: 1630

Example 41
9-Methylamino-2-(2~(l-benzylpiperidin-4-yl)ethyl)~2,3-~
dihydrocyclopenta[b]quinélin—l—one (Compound (I) with
R1=R3=H, R?=NHCH3, A=>CH(CH,y)p-, Y=>C=0, m=1, and n=2)
1H-NMR § ppm (CDCl3): 9.25(br, 1H), 8.41(d, 1H), 7.89(d. d,

1H), 7.71(m, 1H), 7.36(m, 1H), 7.31(s, 5H), 3.55(d, 3H),
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1H-NWR [err] ppm (CDCl[err]): 8.41(b. d, 1H), 8.03(b. d, 1H), 7.80(m 1H),
7.54(m 1H), 7.31(s, 5H), 4.65(s, 3H), 4.50(s, 2H), 3.52(d, 2H), 3.49(s,

2H), 2.88(b. d, 2H, 2.1-1.2(m 7H) IR _KBr c¢m1... 1675 max Exanpl e
9- Met hoxy- 2- (4- (| - benzyl pi peri dyl ) propQ) -2, é%éﬁgymeogahgeet - Y1986
pyrrol o[ 3, 4-b] qui nol i n-1-one (Conpound (1) with Rlerr]=Rlerr]=H
Rlerr]=CCH err], A=>N-(CH err])n-, Y=>C=0, n¥l, and n=3). 62

Substi t ut ) 4 1 1 VR : 8.42(b. d,
T Ly g, SR, sl gl {9 1) .4

IR V KB cm-1: 1670

Example 42
N-(2-(2-(1-benzylpiperidin-4-yl)ethyl)-1,2,3,4~-tetrahydro-
l-oxoacridin-9-yl) acetamide (Compound (I) with R1=R3=H,
R2=NHCOCH3, A=>CH(CHp)p-, ¥=>C=0, m=2, and n=2)

mp: 150-152°C

l1H-NMR § ppm (CDCl3): 11.49(s, 1H), 7.95(m, 2H), 7.78(m,’
1H), 7.48(m, 1H), 7.34(s, 1H), 3.55(s, 2H), 3.4-2.8(m, SH),
2.38(s, 3H), 2.5-1.1(m, 13H)

IRY XBI cn-l: 1680, 1650

The compounds of Examples 43-53 were prepared in the

same manner as in Example 14.

Example 43
9-Amino-2-~(3-(l-benzylpiperidin-4-yl)propylidene)-1,2,3,4~
tetrahydroécridin-l-one dihydrochloride (Compound {I) with
R1=R3=H, R?=-NH;, A=>C=CH(CH,),-, Y=>C=0, m=2, and n=2)
lH-NMR & ppm (DMSO-dg): 8.77(b. d, 1H), 8.11(m, 1H), 8.03(m,
1H), 7.69(m, 3H), 7.46(m, 3H), 4.83(b. t, 1H), 4.23(b. s,
2H), 3.6-2.6(m, 10H), 2.4-1.2(m, 7H)

RY XBT em=l: 1630

Example 44
9-Amino-2- (3~ (1-benzylpiperidin-4-yl)propyl)~1,2,3,4-
tetrahydroacridin-l-one dihydrochloride (Compound (I) with

R1=R3=H, R2=-NH;, A=>CH(CHj)p-, ¥Y=>C=0, m=2, and n=3)
REPLACEMENT SHEET
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7.82(m 1H), 7.55(m 1H), 7.32(s, 5H), 4.66(s, 3H), 4.48(s, 2H), 3.61(t,
2H), 3.49(s, 2H), 2.87(b. d, 2H), 2.1-1.1(m 11H IR KBr cm1: 1685 max

Exanpl e 73 To 0.21 gm of 9-net hoxy- 2- 4-(I-bggééﬁﬁkg%ﬁ%gg%hﬁt?gAg-1995

2, 3-di hydr opyrrol o( 3, 4- b] qui nol i n- 1- oRd was Viamne, and
the m xture was refluxed for 3 hours while stirring. The reaction m xture
was dried under reduced pressure and the residue was recrystallized in

acetone t dLl¥MH 5 Gpal (@ﬁsgf-ag)9-@9?5{&@!71&9-13;)(,43(.%(m_, 1), 8.02(m,
benzyl pi peri dyl) et hyl) -2, 3-di hydropyrrol o[ 3, 4-b] qui nol i n- 1-one (Conpound

(|2]I vv|t2)h Rireyr |=Rlogrr,] 3H) ,Rren sl mNHBRy pud y20 (WA= @ENH esr.F)}a- 6 (\7>C=0, n¥l,
an n= .
7H), 2.4-1.2(m, 13H)

1R ¥ XBI cm~l: 1630

Example 45
9-Amino~-2~(4-(l-benzylpiperidin~4~yl)butylidene)-1,2,3,4-~
tetrahydroacridin-l~cne dihydrochloride {(Compound (I) with
Ri=R3=H, R2=-NH,, A=>C=CH(CH,),-, Y=>C=0, m=2, and n=3)
lH-NMR & ppm (DMSO-dg): 8.79 (b. d, 1H), 8.14(m, 1H),
8.03(m, 1H), 7.69(m, 3H), 7.45(m, 3H), 4.86(b. t, 1lH),
4.21(b. s, 2H), 3.7-2.7(m, 10H), 2.4-1.2(m, 9H)

IRy EBI cm~1: 1630

Example 46
S-amino-2-(4-(l-benzylpiperidin~4-yl)butyl)-1,2,3,4~
tetrahydroacridin-l-one dihydrochloride (Compound (I) with
R1=R3=H, R2=-NH;, A=>CH(CHy),-, ¥=>C=0, m=2, and n=4)

ly-NMR & ppm (DMSO~-dg): 8.76(b. d, 1H), 8.13(m, 1H), 8.02(m,
1H), 7.68(m, 3H), 7.45(m, 3H), 4.21(b. s, 2H), 3.7-2.6(m,
7H), 2.4-1.2(m, 15H)

IR Y EBZ cm-1: 1635

Example 47
9-Amino-2-(l-benzylpiperidin-4-~ylidene)-1,2,3,4-tetrahydro-
acridin-l-one dihydrochloride (Compound (I) with R1=r3=g,
R2=-NH,, A=>C=, Y=>C=0, and m=2)

lH-NMR & ppm (DMSO-dg): 8.76(b. d, 1H), 8.10(m, 1H), 8.03(m,

1H), 7.70(m, 3H), 7.47(m, 3H), 4.30(b. s, 2H), 3.6-2.6(m,
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mp: 145-146C 1H-NVR [err] ppm (CDCl [err]): 8.34(b. d, 1H), 8.07(br, 1H),
7.95(b. d, 1H, 7.70(m 1H), 7.40(m 1H), 7.32(s, 5H), 4.33(s, 2H), 3.87(m

2H), 3.61(t, 2H), 3.50(s, 2H), 2.90(b. d, 2H), 2.2- 1.2(m , 0, i,
3H) IR KBr cm1: 1640 max The conpounB2 of Exupsitute sheets- \ﬁ:—%'"ber é%%ﬁﬁed in
t he sanme manner as in Exanple 73. Exanple 74
9- Met hyl am no- 2- (4- (1- benzyl pi peridyl)ethyl)-2, 3-di hydr o-
pyrrol o[ 3, 4-b] qui nol i n-1-one (Conpound (1) with R err]=R err]=H,

12H) .

1RV KB em-1: 1630

Example 48
9-Amino-2-(6-(l-benzylpiperidin-4-yljhexylidene)-1,2,3,4~
tetrahydroacridin-l-one dihydrochloride (Compound (I) with
Rl=r3=H, R2=-NH,, A=>C=CH(CHj)p-, Y=>C=0, m=2, and n=5)
l5-NMR & ppm (DMSO-dg): 8.77(b. d, 1H), 8.10(m, 1H), 8.03(m,
1H), 7.68(m, 3H), 7.45(m, 3H), 4.86(b. t, 1H), 4.22(b. s,
1H), 3.5-2.6(m, 10H), 2.4-1.1(m, 13H)

IR Y XBI cm-l: 1630

Example 49
9-Amino-2-(6-(l-benzylpiperidin-4-yl)hexyl})-1,2,3,4-
tetrahydroacridin-l-one dihydrochloride (Compound (I) with
R}=R3=H, R2=-NH,, A=>CH(CHj),-, Y=>C=0, m=2, and n=6)

lg-NMR & ppm (DMSO-dg): 8.78(b. d, 1H), 8.15(m, 1H), 8.00(m,
1¥), 7.68(m, 3H), 7.44(m, 3H), 4.19(b. s, 2H), 3.6~2.6(m,
7H), 2.4-1.0(m, 19H)

IR Y XBX cm-l: 1630

Exanmple 50
9-Amino-2-(2-(l-benzylpiperidin-4-yl)ethylidene)-8-fluoro-
1,2,3,4-tetrahydroacridin-l-one dihydrochloride (Compound
(I) with R'=8-F, R2?=-NH,, R3=H, A=>C=CH(CH;)p-, ¥=>C=0, m=2,
and n=1)

lH-NMR & ppm (DMSO-dg): 8.03(m, 2H), 7.66(m, 3H), 7.45(m,

3H), 4.92(m, 1H), 4.22(b. s, 2H), 3.7-2.6(m, 10H),

i(Ef il
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63 Substitute sheet - 17 June 1996 Rlerr]=NHCH err], A=>N-(CHerr])n-,
Y=>C=0, n¥l, and n=2). np: 141-142C 1H-NMR [err] ppm (CDCl [err]): 8.40(b.

d, 1H), 8.14(br, 1H), 7.93(b. d, 1H, 7.67(m _1H), 7.36(m 1H) . 7. ,
5H), 4.28(s, 2H), 3.57(t, 2H), 3.52(s,53H), 3ISuguiutssheed- é@(b?“%i,%%ga),
2.1- 1.2(m 9H IR KBr cm1l: 1650 max Exanple 75

9- (4- (I - Benzyl pi peri dyl ) et hyl am no) - 2- (4- (1- benzyl -
piperidyJ)thYh)-gH§-dihydropyrrolo[3,4-b)quinoIin-l-one (Conpound (1) with
Rlerr]=Rlerr]=H R érr]=NH(CH err])[err] XCIN-CH2Ph, A >N-(CH[err])n,

Y=>C=0, n¥iRr athgEZQm-lt+f®£b[err] ppm (CDCl [err]): 8.30(b. d, 1H

8.00(br, 1H), 7.93%b.

Example 51
9~Amino-2-(2-(l-benzylpiperidin-4-yljethyl)~-8~fluoro-
1,2,3,4-tetrahydroacridin-l-one dihydrochloride (Compound
(1) with R1=8-F, R2=-NH,, R3=H, A=>CH(CHp),-, ¥Y=>C=0, m=2,
and n=2)

lu-mMR & ppm (DMSO-dg): 8.01l(m, 2H), 7.65(m, 3H), 7.45(m,
3H), 4.21(b. s, 2H), 3.5-2.6(m, 7H), 2.4-1.2(m, 11H)

IR V XBr em~1: 1630

Example 52
9-Amino—2{?-(1—benzylpiperidin-4-yl)butylidene)-S-fluoro-
1,2,3,4-tetrahydroa;ridiﬁ-i-one dihydrochloride (Compound
(I) with R1=8-F, R2=-NH,, R3=H, A=>C=CH(CHjy),-, ¥Y=>C=0, m=2,
and n=3)

lH-NMR § ppm (DMSO-dg): 8.02(m, 2H), 7.64(m, 3H), 7.45(m,
3H), 4.86(m, 1H), 4.22(b. s, 1H), 3.7-2.6(m, 10H), 2.4-
1.2(m, SH)

1Ry EBL em-1l: 1635

Example 53
11-Amino-2-(2-(l-benzylpiperidin-4-yl)ethylidene)-2,3,4,5~
tetrahydrocyclohepta[bjquinolin-l-one dihydrochloride
(Compound (I) with Rl=r3=g, R2=-NH,, A=>C=CH(CHj)p-, Y=>C=0,
m=3, and n=1)

lH-NMR § ppm (DMSO-dg): 8.76(b. d, 1H), 8.22(m, 1H), 8.02(m, 1H),

7.69(m, 3H), 7.46(m, 3H), 6.80(t, 1H), 4.24(m, 2H), 3.5-
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d 1H), 7.68(m 1H), 7.38(m 1H), 7.30(s, 10H), 4.31(s, 2H), 3.86(m 2H),
3.59(t, 2H), 3.49(s, 4H), 2.89(b. d, 4H), 2.4- 1.2(m 18H) Exanple 76 0.30
gm of 9-am no-2-(4-(1-benzyl pi peridyl)ethyl)- .
2, 3-di hydropyrrol of 3, 4- b] qui nol i n- 1- ofe# was Giubstityteshests 17 yung; 1996
pyridine. To the solution was added 3 ml of acetic anhydride and the
m xture was refluxed for 3 hours while stirring. After cooling, the
reaction mxture was poured into ice water and extracted with ethyl
acetate. AfirmtoOmddi2.iden .af(m3078) of ammonia water to the organic |ayer,
the m xture \é\ﬁasé%tirre at roomtenperature for 15 hours. The organic |ayer
was separ atR®, eeEnand $38por at ed under

Example 54

0.41 gm of 9-amino-2-(2-(l-benzylpiperidin-4-

yl)ethyl)-1,2,3,4-tetrahydroacridin-l-one was dissolved

into 10 ml of methanol. To the sclution was added 0.15 gm

of sodium borohydride, and the mixture was stirred for 2

hours at room temperature.- After the addition of 30 ml of

water, the reaction mixture was extracted with chloroform.

The extract was washed with saturated brine, dried, and

evaporated uhder reduced pressure. 0.28 gm of

9-amino-2-(2~(l-benzylpiperidin-4-yljethyl)-1,2,3,4~

tetrahydroacridin-l-ol (Compound (I} with R1=R3=H, R2=-NH2,

A=>CH(CHj)p-, Y=>CHOH, m=2, and n=2) was obtained by

recrystallizing the residue from ethyl acetate.

mp: 184-186°C

lg-NMR & ppm (CDCli): 7.83(m, 1H), 7.69(m, 1H), 7.46(m,

1H), 7.30(s, 5H), 7.3(m, 1H), 5.5(m, 1H), 4.7(m, 1lH),

3.48(s, 2H), 2.9(m, 4H), 2.1-1.1(m, 14H)

Example 55

To 1.74 gm of Y9-aminofuro[3,4-b]quinolin-1(3H)-one was
added 3.20 gm of 4-~aminobutyl-l-benzylpiperidine, and the
mixture was heated in a sealed tube for 6 hours at 200°C
while stirring. After cooling, the reaction mixture was

recrystallized from ethyl acetate to obtain 3.00 gm of 9-
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64 Substitute sheet - 17 June 1996 reduced pressure. The residue was
subjected to silica gel colum chronatography to obtain crystals froma
fraction eluted with chl orof orm net ha (10 he, cryst e
recrystallized in isopropyl ether to ggta g %)@t'ﬁ“}] os1h%3¥ 18; JuE1996
N-(2-(4-(1-benzyl pi peridyl)-ethyl)-2, 3- dlhydro | -
oxopyrrol o[ 3,4-b]lquinolin-9-yl) acetam de. (Conpound (1) wth ’
R[err]:${eamiﬁ6+2¥{¢¥aﬂ;ﬁdﬂa9®bﬁper1dyhybﬁkyfl{2r3i§ihydfﬁpy@;6ﬂonrl, and

n=2). np: 109-111[err] C 1H NWR [err] ppnl(CDCI[err]f f) s, 1H),
8.09(m 2H3, ?—@Muﬁnqli—i)n 17058( ttompipund . BIstiBH)F,i %RAFQ!(SR znﬁz,B 70(t,
2H), 3.67(s, 2H), 3.05(b. d, 2m 23%3 3H§ 3-1.2(m 9H IR KBr cm1:
1690, 1630A=>N-{CHp)n~-, ¥=>C=0, m=1, and n=

mp: 140-142°C

lH-NMR 8§ ppm (CDCl3): 7.95(m, 2H), 7.75(m, 1H), 7.48(m, 1H),
7.33(s, 5H), 6.52(br, 2H), 4.39(s, 2H), 3.59(t, 2H), 3.53(s,
2H), 2.89(b. d, 2H), 2.1-1.1(m, 13H)

1RY XBI cm-l: 1675, 1640

The compounds of Examéles 56-60 were prepared in the

same manner as in Example.55.

Example 56
9-Amino~8~fluoro-2-(4-(l-benzylpiperidyl)ethyl)-2,3~
dihydropyrrolo[3,4~b)lquinolin-l-one (Compound (I) with
R1=8~-F, R2=NH,, RI=H, A=>N-(CH,),-, ¥Y=>C=0, m=1, and n=2)
mp: 134~136°C.

lH-NMR 6 ppm (CDCl3): 7.70(m, 2H), 7.31(s, 5H), 7.06(m, 1H),
6.45(bx, 2H), 4.33(s, 2H), 3.61(t, 2H), 3.50(s, 2H), 2.89(b.
d, 2H), 2.1-1.2(m, 9H)

IRV XBT cp-l: 1655, 1620

Example 57
9-Amino-~8-methylthio-2- ~(4~(l-benzylpiperidyl)ethyl)-2,3-
~dihydropyrrolo[3,4-bjgquinoclin~l-one (Compound (I) with

R1=B-SCH3, R%=NH,, R3=H, A=>N-(CHy),-, Y=>C=0, m=1, and n=2)

l18-NMR & ppm (CDCl3): 8.45(br, 2H), 7.89(m, 1H), 7.58(m,

2H), 7.33(s, 5H), 4.31(s, 2H), 3.62(t, 2H), 3.52(s, 2H),

; A £ PN iy
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max Exanple 77 0.80 gm of 9-hydroxy-2-(4-(|-benzy|piperidyl)efhyl)-

2, 3-di hydropyrrol of 3, 4- b] qui nol i n-1-one was suspended into 40 m of

di chl oronet hane. To the suspensi on were added ,0.30 gm of N i et niline
et ohset T 10 e T4oB

10 m of phosphorus oxychl oride, and %fe m

at

ours

roomtenperature. The reaction m xture was dried under reduced pressure.

The residue was partitioned with chloroformand water. The chl orof orm | ayer
was dried and evaporated under reduced pressure. The resi due was subjected
to silica pail @l Wy 2ehr,oBub20s apley) ; 2 abkriangr Yahal s froma fraction
eluted with chl orof orm et hanol (30:1). The crystals were recrystallized in
an i sopr o bt tﬁf{améllonéﬁﬁﬁxthﬁ%ot o]

Example 58
2~(4-(1l-benzylpiperidyl)ethyl)-2,3~-dihydropyrxolo[3,4-
b]Jquinolin-l-one (Compound (I) with R1=R2=R3=H,
A=>N-(CHp)p~, ¥=>C=0, m=1, and n=2)

mp: 163-164°C

lH-NMR & ppm (CDCli): 8.65(s, 1H), 8.25-7.55(m, 4H), 7.35
(s, 5H), 4.55(s, 2H), 3.75(t, 2H), 3.59(s, 2H), 2.98(b. 4,
2H), 2.2-1.2(m, 9H) -

IRY XBI cm-1: 1680

Example 59
9-Methyl-2-(4-(l-benzylpiperidyl)ethyl)-2,3-dihydropyrrolo-
[3,4-b]quinolin-l-one (Compound (I) with R1=R3#H, R2=CH3,
A=>N-(CHy)p=, ¥Y=>C=0, m=1, and n=2)

mp: 113-114°C

lH-NMR & ppm (CDClg): 8.18(m, 2H), 7.84(m, 1H), 7.64(m, 1H),
7.32(s, 5H), 4.46(s, 2H), 3.71(t, 2RB), 3.50(s, 2H), 3.14(s,
3H), 2.89(b. d, 2H), 2.2-1:2(m, 9H) -

IRY XBX cp-l: 1675

Example 60
9-Phenyl-2-(4~(1l-benzylpiperidyl)ethyl)-2,3-dihydropyrrolo-
[3,4—b]quinolin¥l~one (C&mpound (I) with rRl=r3=H, R2=Ph,
A=>N~(CHj)pn~, ¥=>C=0, m=1, and n=2)

mp: 158-159°C
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65 Substitute sheet - 17 June 1996 obtain 0.70 gm of
9- chl or 0- 2- (4- ( 1- benzyl pi peri dyl ) et hyl)-
2, 3-di hydropyrrol o[ 3, 4-b] qui nol i n-1-one. (Conpound (I
Rlerr]=Rerr]=H, R err]=a, A=>N(CH[ eb7])n-, Substiite 3??9.“ ddyne) 998,
63-65[err]C 1HHNWR [err] ppm (CDO [err]): 8.50(b. d, 1H), 8.17(b. d, 1H),
7.91(m 1H), 7.73(m 1FD 7.32(s, 5H), 4.50(s, 2H), 3.74(t, 2H), 3.50(s,
2H), 2.90(By-swr2lE) p %cﬁczg e 8t R &Brm)mlv 81620 oBX, Exasp|s, 78 0.50
gn1of 9-chl oro- 2- (4- gl benzyFpi peri dyl ) et h l)-
, 3-di hydr @pyr,r al.a23 54- BHQui BoEE(s) - mm;,mmSGthssqued3|Bnos5 2H),
2.82(b. d, 2H), 2.1-1.2(m, 9H)

IRV KB cm-l: 1690

Exampie 61

10.1 gm of 9-hydroxyfuro([3,4-blquinolin~1(3H)-One was
suspended into 50 ml of N-methyl-2-pyrrolidone, and to the
suspension was édded 12.0 gm of 4-aminocethyl-1-
.benzylpiperidine. The mixture, placed in a reaction vessel
equipped with a Dean-~-Stark water separator, was refluxed -on
an oil bath at 200-210°C for 6 hours while stirring. After
cooling, 200 ml of acetone was added to the concentrated
reaction mixture. Deposited crystals were collected by
filtration recrystallized in a methanol-water mixture to
obtain 12.5 gm of 9-hydroxy-2-(4-(l-benzylpiperidyl)ethyl)-
2,3-dihydropyrrolo[3,4-b]jgquinolin-l-one (Compound (I} with
R1=R3=H, R?=0H, A=>N-(CH,),~, ¥=>C=0, m=1, and n=2). |
mp: 259-261°C (decomposed)
lH-NMR & ppm (DMSO-dg): 12.30(br, 1H), 8.22(b. d, 1H),
7.62(m, 2H), 7.37(m, 1H), 7.29(s, SH), 4.39(s, 2H), 3.47(s,
2H), 3.42(t, 2H), 2.80(b. d, 2H), 2.1-1.2(m, 9H)

IRY EBE cm~l: 1675

The compounds of Examples 62-66 were prepared in the

same manner as in Example 61.

Example 62

6-Chloro-9-hydroxy-2-(4-(1l-benzylpiperidyl)ethyl)-2,3-

%_ A
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m of ethanol. To the solution was added 5 m of 1 M sodiun1ethy|ate
solution in ethanol, and the m xture was stirred for 1 hour room

tenperature. The reaction m xture was_poured_i ptQq, 40 nd
extracted with chloroform The chl oroP rn1Ia§HBSVB§eﬁ%@ﬁgd1@fsﬂn§ (%ted
brine, dried, and evaporated under reduced pressure. The residue was
subjected to silica gel colum chromatography to obtain crystals froma
fraction eluted with chloroform nethanol (30:1). The crystals were
recrystal Idiﬂ'acﬂriwmﬁyl[39§hbnqmm@bira+hd}16330@mpohné ¢Thowytr- (4- (I -
benzyl pi per.i )eth I) 2, 3= d|hydropyrrolo[3 4-b] qui nolin-1- one. (Conpound
(1) with Iﬁlé‘rﬁ?/‘] FPHH R 5; r 3=00HLHB) n A=I>CEA el ) nand Ya=ZxO, n¥l,
and n=2). np: 117-119C 1H NWR gerr] ppm (CDCl [err]): 8.44(b. d, 1H),
8. 03(b. (jmg“$250°c (Decomposed

lg-NMR & ppm (DMSO-dg): 8.20(d, 1H), 7.61(d, 1H), 7.38(d. d,

1¥), 7.30(s, 2H), 4.39(s, 2H), 3.47(s, 2H), 3.41(t, 2H),

2.79(b. d, 2H), 2.2-1.2(m, 9H)

IR)Y XBI on-1: 1690

Example 63
7-Chloro-9—hydroxy-2-(4-(l;benzylpiperidyl)ethyl)-2,3-
dihydropyrreclo[3,4-bjquinolin-l1-one (Compound (I) with
R1=7-C1, R2=0H, R3=H, A=>N-(CH,),-, ¥=>C=0, m=1, and n=2).
mp: 245°C (Decomposed)

lg-NMR § ppm (DMSO-dg): 8.13(d, 1H), 7.65(m, 2H), 7.29(s,
5H), 4.38(s, 2H), 3.46(s, 2H), 3.42(t, 2H), 2.80(b. d, 2H),
2.1-1.2(m, 9H)

IRY KBZ cp=l: 1690

Example 64
9-Hydroxy-8-methylthio-2-(4-(1-benzylpiperidyl)ethyl)-2,3-
dihydropyrreclo[3,4~bjquinolin-l-one (Compound (I) with
R1=8-SCH3, R?=0H, R3=H, A=>N-(CH,)p-, ¥=>C=0, m=1, and n=2).
mp: 215°C (Decomposéd)

lH-NMR & ppm (DMSO-dg): 7.53(m, 1H), 7.27(s, 5H), 7.1(m,
2H), 4.31(s, 2H), 3.44(s, 2H), 3.39(t, 2H), 2.78(b. d, 2H),
2.31(s, 3H), 2.1-1.1(m, 9H)

IRY EBL cm~l: 1660




7.81(m 1H), 7.55(m 1H), 7.32(s, 5H), 5.07(q, 2H), 4.47(s, 66
Substitute sheet - 17 June 1996 2H), 3.67(t, 2H), 3.48(s, 2H), 2.88(b. d,
2H), 2.2-1.2(m 9H) IR KBr cm1l: 1680 max vi oysly, . numer gu

modi fications and variations of the p?®sent C?H*R/%#P'F%ﬁh%?te' st‘@‘f'}ﬁ 1998 | ght
of the above teachings. It is therefore to be understood that within the
scope of the appended clains, the invention may be practiced ot herw se than
as speci fimanpled@scri bed herein.

9-Hydroxy-2—(4-(1-benzylpiperidy1)methyl)?z,3-
dihydropyrrolo[3,4-b]quiﬁolin—l-one (Compound (I) with
R1=r3=H, R?=0H, A=>N-(CHy)p-, ¥=>C=0, m=1, and n=1).

ly-NMR & ppm (DMSO-dg): 8.22(b. d, 1H), 7.63(m, 2H), 7.39(m,
1H), 7.31(s, 5H), 4.42(s, 2H), 3.49(s, 2H), 3.28(d, 2H),
2.81(b. d, 2H), 2.1~1.1(m, 7H)

IR §§§ em~1: 1680

Example 66

§-Hydroxy-2-(4-(l-benzylpiperidyl )propyl)~2,3-
dihydropyrrolo{3,4-blquinclin~l-one (Compound (I) with
Rl=R3=H, R2=0H, A=>N-(CH,),-, Y=>C=0, m=1, and n=3).

lH-NMR & ppm (DMSO-dg): 8.24(b. d, 1H), 7.63(m, 2H), 7.40(m,
1H), 7.28(s, 5H), 4.36(s, 2H), 3.47(s, 2H), 3.36(t, 2H),
2.82(b. d, 2H), 2.2-1.1(m, 11H)

IRY XBL cm~l: 1675

Example 67

6.80 gm of 9-hydroxy-2-(4-(l-benzylpiperidyl)ethyl)-2,3~
dihydropyrrolo(3,4-bjgquinolin-l-one was suspended intoc 300
ml of methanol. To the suspension was added dropwise a
solution of diazomethane in ethef at room temperature while
stirring until generation of nitrogen gas terminated. The
reaction mixture was dried under reduced pressure and the
residue was recrystallized in acetonitrile to obtain 5.30 gm
of 9-methoxy-2-(4~(l-benzylpiperidyl)ethyl)-2,3-

dihydropyrrolo[3,4~bjgquinolin-1-one (Compound (I) with
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Substitute sheet - 25 March 1998 67 WHAT IS CLAIMED IS: 1. A quinoline
conpound represented by the followng formula (1): [err] mherein >A-,
represents a group >N-(CH err])n-, wherein n is an integer of O-
represents a group >C=0 or >CECH, R[er®f is ashmté!g%ﬁhﬁﬁbm”a“{'ﬂﬁ aéé’ﬁ
atom an al kyl group, an al koxy group, or an alkylthio group, R2 is a
hydr ogen atom a hal ogen atom an al kyl group, a hydroxy group, an al koxy

group, a phéhwﬂ3iuﬁ) 2QUHy) BRyNRQTHHJ,SHDBEC2BNm=15 phan@eR)group, an
mp: 98-99°C
li-NMR § ppm (CDCl3): 8.42(b. d, 1H), 8.04(b. d, 1H),
7.82(m, 1H), 7.56(m, 1H), 7.32(s, 5H), 4.66(s, 3H), 4.47(s,
2H), 3.68(t, 2H), 3.52(s, 2H), 2.92(b. d, 2H), 2.1-1.2(m,
9H)

IRY XBr cop-l: 1680

The compounds of Examples 68-72 were prepared in the

same manner as in Example 67.

Example 68
6-Chloro-9-methoxy-2-(4~(1-benzylpiperidyl)ethyl)-2,3-
dihydropyrrolo[3,4-blquinoclin-l-one (Compound (I) with
R1=6-C1, R2=0CH3, R3=H, A=>N-(CHy)p-, ¥=>C=0, m=1, and n=2).
mp: 95-96°C

lE-NMR & ppm (CDClj): 8.31(d, 1H), 7.98(d, 1H), 7.48(d. 4,
1H), 7.32(s, 5H), 4.65(s, 3H), 4.45(s, 2H), 3.65(t, 2H),
3.51(s, 2H), 2.90(b. d, 2H), 2.1-1.2(m, 9H)

IRY XBI cm~l: 1680

Example 69
7—Chloro-9-methoxy-2-(4-(l;benzylpiperidyl)ethyl)-2,3-
dihydropyrrolo[S,4;b]quinolin-1-one (Compound (I) with
rR}=7-C1, R?=0CH3, R3=H, A=>N-(CH,),-, Y=>C=0, m=1, and n=2).
mp: 127-129°C

ly-NMR & ppm (CDCl3): s.és(d, 1H), 7.97(d, 1H), 7.71(d. d,
1H), 7.32(s, 5H), 4.66(s, 3H), 4.46(s, 2H), 3.67(t, 2H),
3.50(s, 2H), 2.89(b. d, 2H), 2.1-1.2(m, 9H)
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al kanoyl oxy group, or an ami no group which may have a substituent, R3 is a
hydrogen atom a hal ogen atom an al kyl group, or an al koxy group, and mis

an integer of 1-2; or a salt thereof. 2. ositiopn for iLnhi bi
acetylchollnesterase conpri sing the quﬁhollnegggﬂﬁy R FVQQP%hpg%as
defined in aim1l and a pharmaceutically acceptable carrier. 3. A nethod
for treating denentia conprising adm nistering an effective
dose of the quinoline conmpound or its salt as defined in Cdaiml to a

subj ect su&ﬁepingggrgmnkw gder the risks of suffering fromdenenti a.

Example 70
§-Methoxy-8-methylthio-2-(4~(1l-benzylpiperidyl)ethyl)-2, 3~
dihydropyrrolo(3,4~blquinolin-l-one (Compound (I) with
R1=8-SCH5, R2=0CHj, R3 =H, A=>N-(CH,),-, Y=>C=0, m=1, and
n=2}).

mp: 170-171°C

lp-MMR § ppm (CDCly): 7.70(m, 2H), 7.31(s, S5H), 7.25(m, 1H),
4.51(s, 3H), 4.44(s, 2H), 3.66(t, 2H), 3.49(s, 2H), 2.87(b.
d, 2H), 2.49(s, 3H), 2.1-1.2(m, 9H)

1Ry EBI cx-l: 1680

Example 71 _
9-Methoxyb2-(4—(1-benzyléiperidy1)methyl)-2,3-dihydro—
pyrrolo[3,4-blquinolin-l-one (Compound (I) with Ri=r3=g
R2=0CH;, A=>N-(CHy)p-, Y=>C=0, m=1l, and n=1).

mp: 133-135°C

lH-NMR & ppm (CDCl3): 8.41(b. d, 1H), 8.03(b. d, 1H),

7.80(m, 1H), 7.54(m, 1H), 7.31(s, 5H), 4.65(s, 3H), 4.50(s,
2H), 3.52(d, 2H), 3.49(s, 2H), 2.88(b. d, 2H), 2.1-1.2(m, -
7H) '

IRY XBL cm~l: 1675

Example 72
9-Methoxy-2-(4-(l-benzylpiperidyl)propyl)-2,3-dihydro-~
pyrrolo[3,4-bjquinolin-l-one (Compound (I) with Rl=r3=H
R2=0CHj3, A=>N-(CHp)p-, ¥Y=>C=0, m=1, and n=3).

PEP wa*NT SHEET
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lH-NMR & ppm (CDCl3): 8.42(b. d, 1H), s.bs(b. d, 1H),
7.82(m, 1H), 7.55(m, 1H), 7.32(s, 5H), 4.66(s, 3H), 4.48(s,
2H), 3.61(t, 2H), 3.49(s, 2H), 2.87(b. d, 2H), 2.1-1.1(m,
11H)

IRV EBE cn-l: 1685

Example 73
To 0.21 gm of 9-methoxy-2-(4-(i-benzylpiperidyl)ethyl)-

2,3-dihydropyrrolo{3,4-blquinolin-l-one was added 10 ml of
butylamine, and the mixture was refluxed for 3 hours while
stirring. The reaction mikture was dried under reduced
pressure and the residue was recrystallized in acetone to
obtain 0.21 gm of 9-n-butylamino-2—(4-(l-
benzylpiperidyl)ethyl)-2,3-dihydropyrrole{3, 4—b]qu1nol;n-
l-one (Compound (I) with R1=R3=H, R2=NH-n-butyl,

=>N-(CHy)}pn~, ¥=>C=0, m=1, and n=2).
mp: 145-146°C -

lg-NMR & ppm (CDCl3): 8.34(b. d, 1H), 8.07(br, 1H), 7.95(b.
d, 1H), 7.70(m, 1lH), 7.40(m, 1H), 7.32(s, 5H), 4.33(s, 2H),
3.87(m, 2H), 3.61(t, 2H), 3.50(s, 2H), 2.%90(b. d, 2H), 2.2~
1.2(m, 13H), 0.99(t, 3H)

IRY EBI cm-l: 1640

The compounds of Examples 74-75 were prepared in the

same manner as in Example 73.

Example 74
9-Methylamino~2-(4~(1l-benzylpiperidyl)ethyl)-2,3-dihydro-

pyrrolo[3,4-blquinolin-l-one (Compound (I} with Rl-R3-H
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R2=NHCH3, A=>N-(CHj)p~, Y=>C=0, m=1, and n=2).

mp: 141-142°C .
lH-NMR & ppm (CDClj): 8.40(b. d, 1H), 8.14(br, 1H), 7.93(b.

d, 1H), 7.67(m, 1H), 7.36(m, 1H), 7.29(s, 5H), 4.28(s, 2H),
3.57(t, 2H), 3.52(s, 2H), 3.47(d, 3H), 2.90(b. d, 2H), 2.1-

1.2(m, 9H) '

IR Y EBZ em-l: 1650

Example 75'
9-(4~(l-Benzylpiperidyl)ethylamino)-2~(4~(l-benzyl-
piperidyl)jethyl)-2,3~dihydropyrrolo(3,4~-blquinolin-l~one
(Compound (I) with Rl=Rr3=g, R2=NH(CH2)ZOI-CH2Ph,
A=>N-(CHy)p-, ¥=>C=0, m=1, and n=2).

l5-NMR & ppm (CDCl3): 8.30(b. 4, 1H), 8.00(br, 1H), 7.94(b.
d, 1H), 7.68(m, 1H), 7.38(m, 1H), 7.30(s, 10H), 4.31(s, 2H),
3.86(m, 2H), 3.59(t, 2H), 3.49(s, 4H), 2.89(b. d, 4H), 2.4-
1.2(m, 18H) |

Example 76

0.30 gm of 9-amino-2-(4-(l-benzylpiperidyl)ethyl)-
2,3~-dihydropyrrolo{3,4~blquinolin-l-one was dissolved into
5 ml of pyridine. To the solution was added 3 ml of acetic
anhydride and the mixture was refluxed for 3 hours while
stirring. After cooling, the reaction mixture was poured
into ice water and extracted with ethyl acetate. After the
addition of 30 ml of ammonia water to the organic layer, the
mixture was stirred at room temperature for 15 hours. The

organic layer was separated, dried, and evaporated under
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reduced pressure. The residue was subjected to silica gel
column chromatography to obtain crystals from a fraction
eluted with chloroform-methanol (100:1). The crystals were
recrystallized in isopropyl ether to obtain 0.19 gm of
N-(2-(4-(l-benzylpiperidyl)-ethyl)-2,3-dihydro-1-
oxopyrrolo[3,4-blquinolin~9~yl) acetamide. (Compound (I)
with R1=R3=H, R?=NHCOCH;, A=>N-(CHj;)p-, ¥Y=>C=0, m=1, and
n=2).

mp: 109-111°C

l1H-NMR § ppm (CDCl3): 9.70(b. s, 1H), 8.09(m, 2H), 7.84(m,
1H), 7.58(m, 1H), 7.37(s, 5H), 4.49(s, 2H), 3.70(t, 2H),
3.67(s, 2H), 3.05(b. d, 2H),2.39(s, 3H), 2.3-1.2(m, 9H)
IRY XBX cm~l: 1690, 1630

Example 77

0.80 gm of 9-hydroxy-2-(4-(1-benzylpiperidyl)ethyl)-
2,3-dihydropyrrolo{3,4-bjquinolin-l-one was suspended into
40 ml of dichloromethane. To the suspension were added 0.30
gnm of N,N-diethylaniline 10 ml of phosphorus oxychloride,
and the mixture was stirred for 15 hours at room
temperature. The reaction mixture was dried under reduced
pressure. The residue was.partitioned with chloroform and
water. The chloroform layer was dried and evaporated under
reduced pressure. The residue was subjected to silica gel
column chromatography to obtain crystals from a fraction
eluted with chloroform-méthanol (30:1). The crystals were

recrystallized in an isopropyl ether-acetone mixture to
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obtain 0.70 gm of 9-chloro-2-(4-(l-benzylpiperidyl)ethyl)-
2,3-dihydropyrrolo[3,4-b]lguinolin-1l-one. (Compound (I) with
Rl=r3=H, R2=Cl, A=>N-(CHj),-, ¥=>C=0, m=1, and n=2).

mp: 63-65°C

l14-NMR & ppm (CDClj): 8.50(b. d, 1H), 8.17(b. d, 1H),
7.91(m, 1H), 7.73(m, 1H), 7.32(s, S5H), 4.50(s, 2H), 3.74(t,
2H), 3.50(s, 2H), 2.90(b. d, 2H), 2.2-1.2(m, 9H)

IR V/ ﬁgﬁ em~l: 1690

Example 78

0.50 gm of 9-chloro-2;(4-(l-benzylpiperidyl)ethyl)- =
2,3-dihydropyrrelo[3,4-bjguinolin~l-cne was dissolved into 5
ml of ethanol. To the solution was added 5 ml of 1 M sodium
ethylate solution in ethanol, and the mixture was stirred
for 1 hour at room tempefature. The reaction mixture was
poured into 40 ml of ice water and extracted with
chloroform. The chloroform layer was washed with saturated
brine, dried, and evaporated under reduced pressure. The '
residue was subjected to silica gel column chromatography to
obtain crystals from a fraction eluted with chloroform-
methanol (30:1). The crystals were recrystallized isopropyl
ether to obtain 0.33 gm of 9-ethoxy-2-(4-(1-
benzylpiperidyl)ethfl)-2,3-dihydropyrrolo[3,4-b]quinolin-1-
one. (Compound (I) with R1=R3=H, R2=0CH,CH3, A=>N-(CHj)n-,
Y=>C=0, m=1, and n=2).
mp: 117-119°C

lH-NMR § ppm (CDCl3): 8.44(b. d, 1H), 8.03(b. d, 1H),
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2H), 3.67(t, 2H), 3.48(s, 2H), 2.88(b. d, 2H), 2.2-1.2(m,
9H)

1R Y XBX cn-l: 1680

XA I 2R R 22 S22 SRR XX R RZ LRSI L LR R 8 X X
Obviously, numerous modifications and variations of the

present invention are possible in light of the above
teachings. It is therefore to be understood that within the

scope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.
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[T

WHAT IS CLAIMED IS:

1. A quinoline derivative represented by the following

formula (I):

2

G- -

(C Hz )m

wherein >A=== represents a group >N—(CHj)n—, >C=,
>C=CH(CHy)pn-, or >CH(CH;),~-, wherein n is an integer of 0-7;
Y represents a group >C=0 or >CHOH, Rl is a hydrogen atom, a
halogen atom, an alkyl group, an alkoxy group, or an
alkylthio group, R2 is a hydrogen atom, a halogen atom, an
alkyl group, a hydroxy group, an alkoxy group, & phenyl
group which may have a substituent, a phenoxy group, an
alkanoyloxy group, or an amino group which may have a
substituent, R3 is a hydrogen atom, a halogen atom, an alkyl
group, or an alkoxy group, and m is an integer of 1-3; or a
salt thereof.

2. A composition for inhibiting acetylcholinesterase
comprising the quinoline derivative or its salt as defined
in Claim 1 and a pharmaceutically acceptable carrier.

3. A method for preventing or treating dementia
comprising administering an effective dose of thg quinoline
derivative or its salt as defined in Claim 1 to a person
suffering from or under the risks of suffering from

dementia.
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R

4. A piperidine derivative represented by the

following formula (II):
’ U : R;

o ey

wherein R! is a hydrogen .atom, a halogen atom, an alkyl
group, an alkoxy group, or an alkylthio group, R3 is a
hydrogen atom, a halogen atom, an alkyl group, or an alkoxy'
group, n is an integer of 0-7, and the dotted line may
optionally be present and when present indicates a double
bond; or a salt thereof.

5. A composition for inhibiting acetylcholinesterase
comprising the piperidine derivative or its salt as defined
in Claim 4 and a pharmaceutically acceptabie carrier.

6. A method for preventing or treating dementia
comprising administering an effective dose of ﬁhe piperidine
derivative or its salt as defined in Claim 4 to a person

suffering from or under a risk of suffering from dementia.

Ry
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T _OF E DI E
QUINOLINE DERIVATIVES

Quinoline derivatives of the formula,

2

QOO
<CH2 )n

wherein >A== represents a group >N—(CH9 )=, >C=,
>C=CH(CHy)p~, Oxr >CH(CHy)u~, wherein n is an integer of 0-7;
Y represents a group >C=0 or >CHOH, Rl is a hydrogen atomf a
halogen atom, an alkyl group, an alkoxy group, Or an
alkylthio group, R? is a'hydrogen atom, a halogen atom, an
alkyl group, a hydroxy group, an alkoxy group, 2 phenyl
group which may have a substituent, a phenoxy group, an
alkanoyloxy group, or an amino group which may have a
substituent, R3 is a hydrogen atom, a halogen atom, an alkyl
group, or an alkoxy group, and m is an integer of 1-3. The
compounds and their salts exhibit a superior anti-
acetylcholinesterase activity with no side effects and are
effective for the prevention or éure of senile dementia or

memory disturbance.
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67
WHAT IS CLAIMED IS:
1. A guinoline compound represented by the following
formula (I):
2
(C Hz )n
whezrein >A- 'represents a group >N—(CHp)n—/

wherein n is an integexr of 0-7;
Y represents a group >C=0 or >CHOH, Rl is a hydrogen atom, a
halogen atom, an alkyl group, an alkoxy group, ©r an
alkylthio group, R? is a hydrogen atom, a halogen atom, an
alkyl group, a hydroxy group, an alkoxy group, a phenyl
group which may have a substituent, a phendxy group, an
alkanoyloxy group, or an amino group which may ﬂave a
substituent, R3 is a hydrogen atom, a2 halogen atom, an alkyl
group, or an alkoxy group, and m is an integer of 1-2;: or a |
salt thereof. |

2. A composition for inhibiting gcetylcholinesterase
comprising the quinoline compound or its salt as defined
in Ciaim 1 and a pharmaceutically acceptable carrier.

3. A method for treating dementia
comprising administering an effective dose of thg quinoline
compound or its salt as defined in Claim 1 to a subject
suffering from or under the risks of suffering from

dementia.
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