SPECI FI CATI ON CYCLI C AM NE COVWPOUND, | TS USE AND PHARMACEUTI CAL
COVMPGSI TI ONS COVPRI SING I T The invention relates.to a cycli%ﬁﬁ%ﬁﬁ@ﬁfbﬁb’\f
compound, a therapeutical conposition and nedical treatnment erpﬁ)é@l@apy
dermentia. ( Statenment of Prior Arts ) Wth a rapid increase in the
popul ati onjof aged peaple, the establishment of the therapy for senile
denmentia, such.as Al zhei nmer senile denentia, is eagerly desired. Various

attenots have been made'to treat th %%@ qﬁﬁﬁptha with a drug. So far

- however, there has been no drug whi sfb§¥§ useful for the treatnent of

~ these di seases. Studies on the devel opment of therapeutic %9§nts for .these
di seases have beencyeddct AMFNEaCOWBGUEBpeETS. UPAr ANRUPRARYACIITHEA N zhei mer

senile dementia is . . COMPOSITIONS COMPRISING IT

‘The invention relates to a cyclic amine compound,
a therapeutical composition and medical treatment of

senile dementia.

( Statement of Prior Arts )

With a rapid increase.in the population of aged
people; the eégablishment of the therapyv for senile
dementia, such as Alzheimer senile dementia, is eagerly
desired. |

Various- attempts have been made to treat the
senile-&ementia with a drug. So far, however, there
has been no drug which is very usaful for the treatment
of these diseases.

Stu&ies.on the development of therapeutic agents
for these diseases have been made from various aspects.
Particularly, since Alzheimer senile dementia is
accompanied by the lowering in cholinergic hypofunction,
ﬁhe development of the therapeutic agenﬁ from the
aspect of an.égetylcholine precursor and an acetyl-
cholinesterase inhibitor was proposed and is in fact
attempted. Representative examples of the anti-
cholinesterase inhibitor include physostigmine and
;tetrahydroaminoécridine. However, these drugs have

~ drawbacks such as an unsatisfactory eifect and the



afbonpanied by the lowering in cholinergic hypofunction, the devel opnent of
the therapeutic agent fromthe aspect of an acetylcholine precursor and an
acetyl - cholinesterase inhibitor was proposed and is in fact attenoted.

Represent ative exanpl es of the-anti- cholinesterase inhibitor include
physosti gm ne and tetrahvdroan noact rdi ne. wever,. these drugs have
dr awbacks such as an unsatisfactory effect and the =~ occurrence of

unf avorabl e side effects. At the present time, there are no decisive
t herapeutic agents. In view of the above situation, the present inventors

e e Xt CBRkAEs A B TR R AR R R Y
a high Safety'time, theré are no decisive therapeutic agents.
In view of the:above situation, the present
inventbrsuhaﬁe made extensive and intensive studies
on various.cdﬁpounds for many years with a view to
develdping é dfug which has a persistent activity
and a high safety.
As a result, the present inventors have found
that a pipéridine derivative represented by the
follbwihg.general formula (I) can attain the desired
object. |
| Spe&ifi¢ally, the compound of the present invention
represented by the following general formula (I). has
great.advantages of having strong and highly selective
antiacetyicholinesterase activity, increasing the
amount_of acetylcholine present in the brain, exhibiting
an excellent_éffect on a model with respect to
disturbance of memory, and having a persistent activity
and a highlsafety when compared with physostigmine
which is a conventional popular drug in the art, which
renders the compound of the present invention very
valuable.
Thé comeund of the present invention was found
. ‘based on the é;etylcholinesterase inhibitory action

and, therefore, is effective for treatment and



As a result, the present inventors have found that a piperidine derivative
represented by the follow ng general formula (1) can attain the desired
object. Specifically, the conpound of the present invention represented by
the follow ng general -fornula (1) has great advantages of having strong and
hi ghly sel ective antiacetyl cholinesterase activity, increasing the anount
of acetylcholine present in the brain, exhBbiting an excellent effect on a
model with respect to disturbance of nmenory, and having a persistent
~activity and a high safety when conpared with physostigmne which is a
conventional popular drug in the art, which renders the conpound of the
present invention very. val uable. The conpound of the present invention was
found -based on the acetylcholinesterase inhibitory action and, therefore,
is effective for treatnent and '

preventibn of various diseases which are thought to
be derived ffom the deficiency of acetylcholine as
a neurotransmitter in vivo.

Examples of such diseases include various kinds
of dementia including Alzheimer senile dementia and
further include Huntington's chorea, Pick's disease,
and ataxia.

Therefore, the objects of the present invention
are to pfdvide-a novel piperidine derivative effective
as a pharmateutical, particularly for treatment and
prevention of central nervous system diseases, to
provide a prdcéss for preparing the same, and to
provide a pharmaceutical comprising the same as an

effective ingredient.

" { Summary of the Invention )
The invention provides a cyclic amine compound
having the following formula (XXV) and a pharmacologically

acceptable salt thereof:

prpngmgn) - gl Q—K

- \cuza{ . (XXV)
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prevention of various di seases which are thought to be derived fromthe
deficiency of acetylcholine as a neurotransmtter in vivo. Exanples of such
di seases include various kinds of denentia including Al zheinmer senile
denentia and further include Huntington's chorea, Pick's disease, and
ataxi a. Therefore, the objects of the presgnt invention are to provide a
novel piperidine derivative effective as phar maceutical, particularly for
treat ment and prevention of central nervous system di seases, to provide a
process for preparing the sanme, and to provide a pharnaceutical conprising
the same as an effective ingredient. Summary of the Invention )
in which J is

(a)'a gfdup, substituted or unsubstituted, selected
from the group consisting of (1) phenyl, (2) pyridyl,
(3) pyrazyl, (4) guinolyl, (5) cyclohexyl, (6) quinoxalyl
and (7) furyl;

{(b) a monovalent or divalent group, in which the
phenyl may have a substituent({s), selected from the

group consisting of (1) indanyl, (2) indanonyl, (3)

indenyl, (4) indenonyl, (5) indanedionyl, (6) tetralonyl,

' {7) benzosuberonyl, (8) indanolyl and (9) C Hg-CO-CE(CHj)-:

(c) a monovalent group derived from a cyclic amide

compound;

(d) a lower alkyl or
“{e) a gfoup of R%'~-CH=CH- in which r?] is hydrogen

or a lower alkoxycarbonyl;

22 22, _  _uod. 22, _
)r » ~NR - (CHR Y~

B is - {CHR ) =, —CO-(CHR
R4 being hydrogen, a lower alkyl, an acyl, a lower

alkylsulfonyl, phenyl, a substituted phenyl, bgnzyl
22 5

of a substituted benzyl, 'CO—NRS-(CHR )r-, R™ being
- ) 2
hydrogen, a lower alkyl or phenyl, ~CH=CH- {CHR ?)r—,
: . ) 2
—OCOG;(CHRZ;)r~,'-OOC-NH—(CHRzz)r-, -NH-CO-(CHR2 )r-,
22 o - - - 22 -
-CHZ-CO—NH (QHR~ )r ' (CHZ)2 CO-NH- (CHR )r .

22

~CH (OH)} - (CHR )r-, r being zero or an integer of 1



e

The invention provides a cyclic am ne conpound having the follow ng fornula
(XXV) and a pharnmacol ogi cally acceptable salt thereof: [err] 4 in which
J is (a) a group, substituted or unsubstituted, selected fromthe group
consisting of (1) phenyl, (2) pyridyl, (3) gyrazyl, (4) quinolyl, (5)

cycl ohexyl, 16)  quinoxalyl and (7) furyl; (¥) a nonoval ent or dival ent
group, in which the phenyl may have a substituent(s), selected fromthe
group consisting of (1) indanyl, (2) indanonyl, (3) indenyl, (4) indenonyl,
(5) indanedionyl, (6) tetralonyl, (7) benzosuberonyl, (8) indanolyl and (9)
[err] :

to 10, R22 beinq_hYdroqen or methyl so that one alkylene group may

have‘ﬁo3methyl branch_or one or more methyl branch, =(CH-CH=CH)b~, b

beingzan iﬁteger of 1 to 3, =CH-(CH,)C—, c being zero
or an integer of i to 9, é(CH-CH)d=, d being zero or an

integer of 1 to 5; -CO-CH:CH-CHz“, -CO-CH_-CH (OH) -CH

2 2
57 -CH=CH-CO°NH-(CH2)2‘. -NH-, -0-,

~CH(CH,) ~CO~NH~CH
-S-, a dialkylaminoalkylcarbonyl or a lower
alkoxycarbonyl;

T is nitrogén or carbon;

- Q is nitrogen, carbon or (N+0; and

: \
g is an integer of 1 to 3;

K is hydrogen, phenyl, a substituted phenyl, an
arylélkyl in which the phenyl may have a substituent,
cynnémyl, é lower élkyl, pyridylmethyl, a cycloalkylalkyl,
adamantanemethyl, furylmethyl, a cycloalkyl, a lower
alkoxycarbonyl or an acyl; and

==== shows a single bond or a double bond.

In the qohpounds having the formul;‘(XXV), it is
preferable that J is (a) or (b). 1In the definition (b),
monovalent gfoqps of (2), (3) and (5) and divalent groups
of (2) are preferable. In the definition of B, -(CHRéZ)r~,

= (CH-CH=CH}b-, =CH-(CH2)c- and =(CH-CH)d= are preferable.

These preferable groups of (B) may be connected with



(c) a nonoval ent group derived froma cyclic am de conpound; (d) a |ower

al kyl or (e) a group of R21-CH=CH in which R2I is hydrogen or a | ower

al koxycarbonyl; Bis [err] -, -CO(CHR [err] -NR [err] R4 being
hydrogen, a |ower al kyl,- an-acyl, a | ower alkylsulfonyl, phenyl, a
substituted phenyl, benzyl -or a substitutel benzyl, [err] -, being r 22
hydrogen, alower alkyl -or..phenyl, [err] [err] -, r -OCOO-(CHR[err]),
-O0C-NH (CHR[ err] -NH-CO (CHR [err] r r

r -CHJlerr] [err] -(CH2)2-CONH(CHR r 22 [err] [err] r being zero or

an integer of 1
(b) of J, in particular (2} of (b).

It is preferable in the formula (XXV) that Q is
nitrogen, T is_carbon and n is 1 of 3; and Q is carbon,
T is nitrogen and n is 2. It is most preferable that
Q is nitrogen, T is carbon and n is 2.

It is preferable that K is a phenylalkyl or a
pPhenylalkyl having a substituent(s) on the phenyl.

Preferable compounds of the invention include:

1-benzyl-4-1(5,6-dimethoxy~1-indanon)-2-

Yl)methylpiperidine,

1—benzyl-4-((5,6-dimethoxy—1—indanon)—2—.
yli@enyl)methylpiperidiné,

1-benzyl-4-{( (5-methoxy-1-indanon)-2-
Yl)methylpiperidine,

1-benzyl-4-((5,6—diethoxy—1-indanon)-2—
yl)methylpiperidine,

1-benzyl-4—(IS,6-methylenedioxy-1-indanon)-2-

yl)methylpiperidine,

1-(m—nitrobenzyl)-4-((5,6-dimethoxy-1—indanon)-
2—yl)methyipiperidine,

1—cyclohexylmethyl-4-((5,6—dimethoxy-1-indanon)—
2-yl)methylpiperidine,

1-(m-florobenzyl)-4-((5,6-dimethoxy-1—indanon)-

2-yl)methylpiperidine,



T to 10, R22 being hydrogen or nmethyl so that one al kyl ene group may
have no nethyl branch or one or nore nethyl branch, (CH CHCH) b-, b being
an integer of 1 to 3, [err] c being zero or an integer of 1 to 9, [err] d
being zero or -an integer of 1 to 5; [egz] -CO-CH [err] [err] [err] [err]
-NH-, -0-, -S-, adial kyl am noal kyl carbohyl or a | ower al koxycarbonyl; T is
nitrogen or carbon; Qs nitrogen, carbon or [err] and g is an integer of 1
to 3; K is hydrogen, phenyl, a substituted phenyl, an arylalkyl in which
t he phenyl may have a substituent, cynnanyl, a |ower alkyl, pyridylnmethyl,
a cycl oal kyl al kyl',

1-benzyl-4-((5,6~-dimethoxy~1-indanon)-2-

vi)propylpiperidine,
1—bénzyl—4-((5-isopropoxy-6-methoxy-1-indanon)-

Z-Ql)methylpiperidine and
1-benzyl-4-((5,6-dimethoxy—1-oxoindanon);Z-

yl)propenylpiperidine, having the below shown formula,

shown in Example 224.

CHs0 '
—CH-CH=CH —O—CH: ‘@

CHs0

In addition, the invention provides a therapeutical'
composition which comprises a pharmacologically effective
amount of the cyclic amine compound having the formula
(XXV) or a pharmacologically acceptable salt thereof
and a pharmacologically acceptable carrier and then a
method for preventing and treating a disease due to the
acetylcholinesterase activity by administering to a human
patient the cyclic amine compound having the formula

{XXV) or a. pharmacologically acceptable salt thereof.



adamant anenet hyl , furyl nethyl, a cycloal kyl, a | ower al koxycarbonyl or an

acyl ;

and shows a single bond or a double bond. In the conpounds having the

formula (XXV), it is preferable that J is (a) or (b). In the definition
(b),

preferable. In the definition of B,
and =(CH CH)d=_are preferable. These pref
connected with

nonoval ent groups.of (2), (3) and (5) and dival ent groups of (2) are
_(CH

)r-, =(CH CH=CH)b-, =CH (CH2)c-
abl e groups of (B) nmay be

- (b) of J, in particular (2) of (b) It is preferable in

the formula (XXV) that Qis nitrogen, T is carbon and nis 1 or 3; and Qis

car bon,

or

a

Tis nitrogen and n is 2.

It is nost preferable that Qis
nitrogen, T is carbon and nis 2. It is preferable that Kis a phenyl al kyl

The preferable compound has the above shown formula

in which J_is (b). The group (b) includes nine groups

having the fespective formulae shown below. S is

hydrogen or a substituent such as a lower alkyl having

1 to 6 carbon atoms and a lower alkoxy having 1 to

6 carbon atoms. Among the substituents, methoxy is

most preferabie, t is an integer of 1 to 4. The

phenyl is most preferred to have 1 to 3 methoxy groups

thereon,.'(S)é may form methylene dioxy group or

ethylene dioxy group on two adjacent carbon atoms of

the phenyl group.

indanyl

($) ,—& |
.. indanonyl

g
{

(S),

~indanolidenyl

0
(8),
tetranoyl
0
(S), benzosuberonyl
OH

indanoyl
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. phenyl al kyl having a substituent(s) on the phenyl. Preferabl e conpounds
the invention include: 1-benzyl-4-((5, 6-dinmethoxy-1-indanon) - 2-

yl ) met hyl pi peri di ne, 1-benzyl-4-((5, 6-di met hoxy-1-indanon) - 2-

yl i denyl ) met hyl pi peri di ne, 1-benzyl-4-( (5-nethoxy-1-indanon)-2-

yl ) net hyl pi peri di ne, * 1- benzyl - 4- (( 5, 6- di et §pxy- 1- i ndanon) - 2-

yl ) met hyl pi peri.di ne, 1-benzyl -4-( (5, 6-net hyl enedi oxy- 1-i ndanon) - 2-

yl ) met hyl pi peridi ne, 1-(mnitrobenzyl)-4-((5, 6-di net hoxy-I-indanon) -
2-yl ) net hyl pi peri di ne, . 1-cycl ohexyl met hyl - 4- ((5, 6-di net hoxy- 1-i ndanon) -
2-yl ) met hyl pi peridine, 1-(mflorobenzyl)-4-((5, 6-di nmet hoxy-I|-indanon) -
2-yl ) met hyl pi peri di ne, -

\ ’
: : -CO-CH(CH.) -
~indenyl (s)f-ézz:D CO-CH(CH;)

0
g
0 (8),
indanedionyl
indenonyl
L " s . . 22
A preferable definition of B includes - (CHR )r-,
- 22 = - = - = - - = - =,
~-CO~ (CHR )r_' = (CH CH-CH)b . =CH (CHZ)C and ={(CH CH)d

22)r-- in which R22 is hydrogen and r is

The group of - (CHR
an integer of 1 to 3 and then the group of =CH-(CH2)C—

are most preferable.

In the above defined cyclic amine compound of
the invention, it is preferable that J in the formula
is (b) the monovalent or divalent group. In the
definition (b), indanonyl, indanedionyl and indenyl
are most ptefeféble, optionally having a substituent(s)
on the phenyl.
22

In the definition B, = (CHR )~ and =CH-(CH,) -

are preferablé..



-

- 1-benzyl - 4- ((5, 6-di met hoxy- 1-i ndanon) - 2- yl ) propyl pi peri di ne,

1- benzyl - 4- ((5-i sopropoxy- 6-nmet hoxy-| -i ndanon) - 2-yl) net hyl pi peri di ne and
1- benzyl - 4- ((5, 6- di met hoxy- 1- oxoi ndanon) - 2- yl ) propenyl pi peri di ne, havi ng
t he bel ow shown formula, shown in Exanple 224. [err] In addition, the

I nvention provides a therapeutical conposition which conprises a

phar macol ogi cal | y effective anount . of tLé]cycllc am ne conpound havi ng the
formula (XXV) or a° pharnacolog|cally acceptable salt thereof and a

phar macol ogi cal |y acceptable carrier and then a nmethod for preventing and
treating a disease due to the acetylchollnesterase activity by

adm ni stering to a human

In the ring including T and Q, it may be a 5-,
6~ or 7-membered ring. I£ is preferable that Q is
nitrogen, T is carbon or nitrogen and n is 2; Q is
nitrogen, T is carbon and n is 1 or 3; and Q is carbon,
T is nitrogen and n is 2.

In the defihition K, phenyl, an arylalkyl and
cynnamyl are preferable, optinally having a substituent(s)

on the phenyl.

The invention will be explained in detail in view of
the piperidine compounds which fall within the scope of
the above defined cyclic amine compound. The explanation
applies to the entire invention of the cyclic amine

compound.

The piperidine compound is defined by the formula (I):

et~ N =R (1)

wherein Rl is the following substituted or unsubstituted
group: (1) a phenyl group, @ a pyridyl group, Q) a
pyrazyl group, GD a quinolyl group, C) an indanyl



~

patient the cyclic am ne conpound having the formula (XXV) or

a. pharmacol ogi cally acceptable salt thereof. The preferabl e conpound has
t he above shown forrmula in which J is (b). The group (b) includes nine
groups having the respective fornul.ae shown below. S is hydrogen or a
substituent such as a |ower alkyl having,1 to 6 carbon atons and a | ower

al koxy having 1 to 6 -carbon atoms. Anpnglthe substituents, nethoxy is nost

pr ef er abl e.

t

is an integer of 1 to 4. The phenyl is nost preferred to have

1 to 3 nethoxy groups thereon. [err] may form nethyl ene di oxy group or
et hyl ene di oxy group gn two adj acent carbon atons of the phenyl group.

I ndanyl

I
group represented by the formula -CHZ—C-NH-(CHZ)

group, (§) a cyvclohexyltegtroupoeyl(7)Sptquinoxalyl

group, Or QD a furyl group; a monovalent or divalent

group derived from an indanone having an unsubstituted

or substituted phenvl ring; a monovalent group derived
from a cyclic amide compound; a lower alkvl group or
a group represented by the formula-R3-CH=C- {wherein
R3 is a hydrogen atom or a lower alkoxyvcarbonyl group),

X is a group represented by the formula -(CHZ)n-,
0

i
a group represented by the formula -C-(CHz)n-, a group

R4

i
represented by the formula -N-(CH,) - (wherein R is
a hvdrogen atom, a lower alkyl group, an acyl group,
a lower alkvlsulfonyl group, or a substituted or

unsubstituted phenvl or benzyl group), a group:
0
represented by the formula -C-N-(CH,) - (wherein R
| :
RS

is a hydrogen atom, a lower alkyl group, or a phenvl

5

group), a group represented by the formula -CH=CH-(CH2)n-,
(o)

a group represented by the formula —O-é-O-(CHz)n—,
0

a group represented by the formula -O-g—NH-(CHZ)n—,

a group represented by the formula -CH=CH~-CH=CO-,
il
a group represented by the formula -NH-C-(CHzln—, a
o

n—l



I ndanonyl benzosuberonyl OH indanolidenyl indanoyl [err] indanedi onyl 22
A preferable definition of B includes [err] -CO (CHR [err]

(CHCH=CH)[err]- [err] and [err] 22 22 The group of -(CHR
in which R is hydrogen and r is an integer of 1 to 3 and then the group
of =CH (CH2)c- are nost preferable In thg @bove defined cyclic anine
conmpound of . :

e
a group rgpreéented by the fo:mula'-(CHz)z—g-NH—(Cﬁz)n—
a group represented by the formula -CH-(CHz)n-
: ?
a group represented by the fqrmula —C-CH=CH—CH2-,
8 i
a group represented by the formula —C—CHZ-CH—CHZ-,
| Ciy
a group reprgsented by the formula —Cg-ﬁ-NH-CHz-,
6]
O

a2 group represented bv the formula -CH= CH-C-MH (Cuz 27
a dialkylamincalkylcarbonyl group, or a lower alkoxy-
carbonyl group, |

provided that n's in the above definition of X
are each indepéndently an integer of 0 to 6,

R2 is a sﬁbstituted or unsubstituted phenyl group,
-a substitutéd or unsubstituted arylalkyl group, a
cinnamyl group, a lower alkyl group, a pyridylmethyvl
group, a cycloalkylalkyl group, an adamantaneméthyl
group, or a furoylmethyl group,

and a symbol, ===, in the above general formula,
means a single bond or a double bond.

The term "lower alkyl grdup" uéed in the above
definition of-Rl, Rz, R4 and R5 with respect to the
compound (I) 6f the present invention is intended to

mean a straight-chain'or branched alkyl group having 1



the invention, it is preferable that J in the formula is (b) the nonoval-ent
or divalent group. In the definition (b), indanonyl, indanedionyl and

i ndenyl are nost preferable, optionally having a substituent(s) on the
phenyl. 22 In the definition B, --(CHR[era? ) and {err] are preferable.
In the ring including T and Q it may be 3-, 6- or 7-nenbered ring. It
is preferable that-Qis nitrogen, T is carbon or nitrogen and nis 2; Qis
nitrogen, T is carbon and:nis 1 or 3; and Qis carbon, T is nitrogen and n
is 2. In the definition K ' phenyl, an arylalkyl and cynnanyl are

preferable, OpEE”@'EXrggxngogs?ugg iéggﬁé 8L thereof include methyvl,
ethyl, propvl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl (amyl), isopenthyl, neopentyl,
tert—pentYI, i-methylbutyl, 2-methylbutyl, 1,2~
dimethylpropyl, hexyl, isohexyl, l-methylpentvl,
2—methylpéntyl, 3-methylpentvl, i,l-dimethylbutyl,
1,2-dimethylbutyl, 2,2-dimethylbutyl, 1,3-dimethylbutyl,
2,3-dimethylbutyl, 3,3-dimethylbutyl, l-ethylbutyl,
2-ethylbutyl, 1,1,2-trimethylprooyl, 1,2,2-trimethyl-

- propyl, l-ethyl-l-methylpropvl, and l-ethyl-2-methyl-
propyl groups. Among them, methyl, ethyl, propyl,
isopropyl groups etc. are preferable. A methyl group
is the moét preferable.

_Examples of the substituent involved in the
expression:"#he following substituted or unsubstituted
roup: @ a phenyl group, @a pvridyl group, @a

pvrazyl group, C) a quinolyl group, C) an indanyl
group, C) a cyclohexyl group, C) a quinoxalyl group,
or a furyl group” in the definition of Rl include
lower alkyl.groups having 1 to é carbon atoms, such
as methyl, -ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, and ﬁért—butyl groups; lower alkoxy group
corresponding to the above—descfibed lower alkyl
groupos, suchias methoxy and ethbxy groups; a nitro

group; halogen atoms such as chlorine, bromine, and



on the phenyl. The invention will be explained in detail in view of the
pi peri di ne conpounds which fall within the scope of t-he above defined
cyclic am ne conpound. The expl anation applies to the entire invention of
the cyclic am ne conmpound. The piperidie,conpound is defined by the

formula (1): [err] T (') -wherew™R is the foll ow ng substituted or
unsubstituted group: - [err] a phenyl group, a pyridyl group, J[err] a
pyrazyl group, :[err] a quinolyl group, an i ndanyl group, a
cvcl ohexyl group, a qui noxal yl group, or a furvl group; a

nonoval ent or dival ent group derived from an i ndanone havi ng an

unsubst it ut ed fdnozibeti aucadbpkebybreinpg; lawernetiioxyicagbemy lderi ved

groups corresponding to the above-described lower

alkoxy groups, such as methoxycarbonvl, ethoxvcarbonvl,

isopropoxyvcarbonyvl, n-propoxycarbonvl, and n-butvl-
oxycarbonyl groups; an amino group; a lower mono-
alkvlamino group; a lower dialkylaminb group, a
carbamoyl group; acylamino groups derived from
aliphatic saturated monocarboxvlic acids having 1 to
6 carbon atoms, such as acetylamino, propionylaminoc,
butyryvlamino, isobutyrylaminoc, valervlamino, and
pivalovlamino groups; cycloalkyvloxycarbonyl groups
such as a cyvclohexyloxycarbonvl group; lower alkvl-
aminocarbonyl groups such as methyvlaminocarbonyl and
ethvlaminocarbonvl groups: lower alkylcarbonyloxy
groups corresponding to the above-defined lower alkvl
groups, such as methylcarbonyloxy, ethylcarbonyloxy,
and n-propylcarbonyloxy groups: halogenated lower
alkyl groups including a trifluorohethyl group; a
hydroxyl group; a formyvl group; and lower alkoxy lower
alkyl groups éﬁch as ethoxymethyl, methoxymethyl,
and methoxyethyl groups. The “"lower alkyl groups”
and "lower alkoxy groups" in the above description
of the substituent include all the groups derived
from the above-mentioned groups. The substituent

may be one to three of them which may be the same



froma cyclic am de conpound; a |ower alkyl group or a group represented by
the formula [err]-CH=C- (wherein 3 Ris a hydrogen atom or a | ower
al koxycarbonyl group), X is a group represented by the fornula [err] 0 a
group represented by the fornula [err] a g qu [err] represented by the
formula [err] (wherein Ris a hydrogen atoiy a | ower al kyl group, an acyl
group, a |lower alkvlsulfonyl group, or a substituted or unsubstituted
phenyl or benzyl group), a group O represented by the fornmula [err]
(wherein [err] [err] is a hydrogen atom a |ower alkyl group, or a phenyl
group), a group represented by the fornula [err] O

or different.

Furthér; when the substituent is a phenyl group,
the following group is within the scope of the

substitutedfphenyi group:

0
i
wherein G is a group represented by the formula -C-,

0
It
a group represented by the formula -0-C~-, a group

represented by the formula -0-, a group represented
i
by the formula -CHZ-NH—C-, a group represented by

the formula ~CH2-O-, a group represented bv the
formula —CHZ—SOZ-, a group represented by the formula

-?H-, and a group represented by the formula.
OH
0o

-CHz-g- and E is a carbon or nitrogen atom.
Preferable examples of the substituents for the
phenvl group amdnq them include lower alkyl, lower
alkoxy, nitro, halogenated lower alkyl, lower alkoxv-
carbonyl, formyl, hydroxyl, ana lower alkoxy lower
alkyl groups, Halogen atoms, and benzoyvl and benzyl-
sulfonyl groups,. The substituent may be twé or more

of them which may be the same or different.



. a group represented by the fornula [err]
a group represented by the formul a - CH=CH CH=CO,

c formula [err]

group represented by the formula [err] a

§ fornmula [err]

12 0. a group represented

¢ group represented by the fornula [err]

0

0O a group represented by the

11 a

| group represented by the

t he fornula [err]

[err] OH a

Preferable examples of the substituent for the

pvridyl gfoun include lower

and halogen atoms.
PreFerable examples of

pvrazyl group include lower

acvlamino, carbamoyl,

groups.

1

With respect to R

preferably_a 2-pvridyvl,

and cycloalkyloxycarbonvl

, the pyridvl group is

alkyl and amino groups

the substituent for the

alkoxvcarbonyl, carboxvl,

3-pyridyl; or 4-pvridvl group;

the pvrazyl group is preferably a 2-pyrazinvl group;

the quinolyl group is preferably a 2-guinolyl or
3-quinolyl group; the quinoxalinyl group

a 2-quinoxalinyl or 3-guinoxalinyl group; and the

furyl group is preferably a 2

-furvl group.

Specific examples of preferable monovalent or

édivalent group derived from an indanone having an

is preferable

unsubstituted or substituted phenyl ring include those

represented by the following formulae

(I)

(m)

(II) and (III):



a group represented by the formula -CCH=CH CH2-, [err] a group represented

by the formula-[err] CHO 0 a group represented by the formula [err] a

t di al kyl am noal kyl carbonyl group, or a | ower al koxy- carbonyl group,
provided that n's in the above definition gLJX are each independentlv an

integer of 0 to 6, R2is a substituted or u bstituted phenyl group, a

.substituted-or unsubstituted arylal kyl group, a cinnanyl group, a |ower

al kyl ..group, a pyridylnethyl group, a cycl oal kyl al kyl group, an

- adamant anenet'hyl- group,- or a furoyl methyl group, and a synbol, ---, in the

above general forrla, fwans,. 2 sifgle bond. or 3 dopble pond, .
which'may.be-the same or different are each one of
the éubstituehts described in the above items (i)
to (E) of ‘the definition of R' or a hydrogen atom,
preferably a hvdrogen atom (i.e. unsubstituted), a
lowef alkyl group, or a lower alkoxy group, and most
preferably the indanone group is unsubstituted or
substituted with 1 to 3 methoxy groups.

Examples of the monovalent group derived from
a cyclic.amide compound include qguinazolone, tetra-
hydroisoquinolinone, tetrahy;;obenzodiazepinone, and
hexahydrobénzazocinone. However, the monovalent
group may be.any one having a cyclié amide group in
the structural formula thereof and is not limited
to the above-described specific examples only. The
cvclic amide gfoup may be one aerived from a monocvclic
‘or condensed heterocyclic ring. The condensed
heﬁerocyclic ring is preferably one formed by
condensation with a phenyl ring. In.this case, the
phenyl_ring.may be substituted_wiﬁh a lower alkyl
group having'l-to 6 carbon atoms, preferably a methyl
group, or a lbwer alkoxy group haﬁing l to 6 carbon
atoms, preferably a methoxy groub.

Preferable examples of the monovalent group

include the following groups:



The term "l ower al kyl group"” used in the above definition of R, R, R and
R wth respect to the conmpound (I) of the present invention is intended to
mean a straight-chain or branched al kyl group having 1 13 to 6 carbon
atonms, and exanpl es thereof .include nethyl, ethyl, propvl, isopropyl,

butyl, isobutyl, sec-butyl, tert-butyl, pentXld (anyl), isopenthyl,
neopentyl, tert-pentyl, 1l-methylbutyl, 2-nmethylbutyl, 1,2- dinethyl propyl,

hexyl, isohexyl, [-nethylpentvl, 2-nethvlpentyl, 3-nethylpentyl,
1,1 -dimethyl butyl, 1,2-dinethylbutyl, 2, 2-dinethylbutyl,
1, 3-di met hyl butyl, 2,3-dinethyl butyl, 3,3-dinethylbutyl, |-ethylbutyl,

2-ethylbutyl, 1,1,2-trinethylppgopyl, 1,2, 2-trinethyl- propyl,

| -et hyl -1 -met hyl propvl, and_|I-dthyl -2-nethyl - H
B S e
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propyl groups. Anong them nethyl, ethyl, propyl, isopropyl groups etc. are
preferable. A nmethyl group is the nost preferable. Exanples of the
substituent involved in the expression "the follow ng substituted or
unsubstituted group: . ..a phenyl group, [err] a pyridyl group, [err] a
pyrazyl group, [err] ‘a quinolyl group, [err] an indanyl group, a
cycl ohexyl group, [err] . a quinoxalyl grqug, or [err] a furyl group"” in
the definition of Rerr] include | ower alays groups having 1 to 6 carbon
atonms, such as nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, and
tert-butyl groups; |ower al koxy group corresponding to the above-descri bed
| ower al kyl groups, such as t hoxy and et hoxy groups; a nitro group;.

hal ogen atoms such as chloring,ﬁﬂxwﬁne, and |

= (N
AN NS
V@(\) .
|
- y
(x) (1)
, g 0
" \34’\v/ﬂ\ W J
(A \(\;/\N-w
g SN /\/’k/'\

2
(a) ‘ _ (n)

In the above formulae, Y's in the formulae (i)
and (1) are each a hydrogen atom or a lower alkyl
group, V in.the formula (k) is a hyvdrogen atom or a
lower alkoxy group, Wl and W2 in the formulae (m) and
(n) are each a hydrogen atom, a lower alkyl group,
or a lower alkoxy group and W3 is a hydrogen atom or
a lower alkyl group.

The right-hand ring in each of the formulae (j)
and (1) is a seven-membered ring, while the right-hand
ring in the formula (k) is an eight-membered ring.

The most preferable examples of the above-defined
Rl iﬁclude a monovalent group derived from an indanone
having an unsubstituted or substituted phenyl group

and a monovalent group derived from a cyclic amide

compound .



-14 fluorine; a carboxyl group; |ower al koxvcarbonvl groups corresponding
to the above-described | ower al koxy groups, such as nethoxycarbonyl,

et hoxycar bonyl, isopropoxycarbonyl, n-propoxycarbonyl, and n-butyl -
oxycar bonvl groups; an am no group; a |ower nono- al kylam no group; a | ower
di al kyl am no gr.oup,. a carbanbyl group; acylafi no groups derived from

al i phatic saturated nonocarboxylic acids h ng 1 to 6 carbon atons, such
as acetyl am no, propionyl ani no, butyrylam no, isobutyrylam no,

val ervl am no, and pival ovl am no groups; cycl oal kyl oxvcarbonyl groups such
as a cycl ohexyl oxycarbonyl group; |ower al kyl- am nocarbonyl groups such as
met hvl anmi nocar bonyl Tel masty | e feomdy s resanp bem so £ | e raadket+dat hosy | oxy
groups corresponding to the above-defined | ower al kvl groups, such as

met hyl car bony| Gk AR Gk4HA Gardieme crep reawh tedrinpytvear frmrms bxy- (RyNs:,
hal ogenat ed | ower : .
a group having an amide group, and groups represented

by the above formulae wherein n is 2. Therefore, it
is most preferable that any portion of a group
represented by the formula R'=====--X- have a carbonyl
or amide grbup.

The subétituents involved in the expressions
"a substituted or unsubstituted phenvl group" and
"a substituted or unsubstituted arylalkyl group" in
the above definition of Rz are the same as those
described in the above items @ to in the above
definition of Rl.

The term "arylalkyl group"” is intended to mean
an unsubstituted benzyl or phenethyl group, etc.

Specific examples of the pyridylmethyl group
include 2-pyridylmethyl, 3-pyridylmethyl, and 4-
pvridvlmethyl groups.

Preferable examples of Rz.include benzyl and
phenethyl groups. The symbol =--= means either a
single or a double bond. This bond is a double bond
only when-R1 is the above-described divalent group
(ITI) derived from an indanone having an unsubstituted
or substituted'phenyl ring, while it is a single hona

in other cases.



al kyl groups including a trifluoronethyl group; a hydroxyl group; a fornyl
group; and | ower al koxy |ower alkyl groups such as ethoxynethvl,

met hoxynet hyl , and met hoxyet hyl groups. The "l ower al kyl groups” and "I ower
al koxy groups” in the above description of the substituent include all the
groups derived fromthe above-nentioned gr;ga;. The substituent may be one
to three of them which may be the sane r different. Further, when
the substituent is a phenyl group, the following group is within the scope
of the substituted phenyl group: D [err]

In the present invention, the term "?harma-
cologically acceptable salt" include those of
inorganid acids, such as hvdérochloride, sulfate,
hyarobromide, and phosphate, and those of organic
acids, such as formate, acetate, trifluoroacetate,
methanesulfonéte, benzenesulfonate, and toluenesulfonate.
Further, when a certain kinéd of substituent is selected,
the compound of the present invention mav form, e.g.,
alkali metal salts such as a sodium or potassium
salt, aikaline earth metal salts such as a calcium
or magnesium salt, organic amine salts such as a salt
with trimethylamine, triethyvlamine, pvridine, picoline,
dicyclohexylamine, or N,N'-dibenzylethylenediamine.

Moreover, the compounds of the present invention
mav have an.asymmetric carbon atom depending upon the
kind of the substituent and, therefore,.have stereo-
isomers. They are, of course, wiﬁhin the scope of
the presént invention.

One specific example thereof will now be described.
When Rl has an indanone skeleton, the compdund of Fhe
present invention has an asymmetric carbon atom and;
therefore, may have stereoisomers, optical isomers,
diastereomers, etc. All of these isomers are within
the scope.of.the present invention.

The compound of the present invention may be



l

0 wherein Gis a group represented by the formula -G, 0 a group
-represented by the fornula -0-C, a group represented by the fornula -0-,
group represented 0 by the_fornula -CH [err] a group represented by the
formula [err] a group represented by the fornula -CH2-S02-, a group
represented by the formula -CH, and a grou epresented by the formula O
-CH2-S- and E is a carbon-or nitrogen atom “Preferabl e exanpl es of the
substituents for the phenyl group anong them i ncl ude | ower al kyl, |ower

al koxv, nitro, halogenated |ower alkyl, |ower alkoxv- carbonyl, fornyl,

hydroxyl, and | ewmepaxiedody hawghal LS, hal ogen atons, and benzovl
and benzyl sul fonyl groups. Theu§u§€| na qﬁ?%%ﬁ??ﬁtJKﬁe

processe
s for Preparing the compound of the Present
invention w1ll now be described.

Process a
—

W .
hen X in the general formula (I) is a group
|
represented by the formul
a —C-N-(CH ) -, wherei
and R5 are: £ i ' o .
as defined above, the_compound of the

reser in i
P ent invention can be Prepared by the following

process:

Il v
R'—C—Hal ‘)
RS
HN-(EHz)n-U‘l-R’ (V)
H .
R*=C-4-(CHa) n < J-g?
A= < Rt (V1)
RS
Specifically, a compound (VI) which is one of
the object compounas of the present invention can

easily be prepared by reacting an acyl halide

fepresented by the general formula (IV) with a

a

pree



PO

of them which may be the sane or different. 16 Preferable exanpl es of
the substituent for the pyridyl group include | ower al kyl and am no groups
and hal ogen atonms. Preferabl e exanples of the substituent for the pyrazyl
group include | ower al koxycarbonyl, carb82¥é, acyl am no, carbanoyl, and
cycl oal kyl oxvcar bonvl groups. Wth réspe o R, the pyridyl group is
preferably -a 2-pyridyl, 3-pyridyl, or 4-pyridvl group; the pyrazyl group is
preferably a 2-pyrazinyl group; the quinolyl group is preferably a
2-quinolyl or 3-quinolyl group; the quinoxalinyl group is preferable a
2- qui noxal i nydipgeriitd HedlvatilvdnUite it dd'®y the general

formula (V) in the presence of a demineralizing agent,

such as sodium carbonate, potassium carbonate, sodium

hydroxide, potassium hydroxide, sodium hvdride, or

triethylamine, in an organic solvent, such as chlorofornm,

benzene, toluene, dioxane, tetrahyérofuran, or

dimethylformamide (DMF), while cooling the reaction

mixture or at room temperature or while heating the

reaction mixture.

Process B

]
When R™ in the general formula (I) is a monovalent

or divalent group derived from an indanone having an

unsubstituted or substituted phenyvl group and X is

2 group represented bv the formula —(CHz)n—, wherein

n is an integer of 1 to 6, the compound of the present

invention can be prepared also by the following

process:

0 ﬂ _
P-(DC2Hs) - (Vi)

(4) a

OHC- (CH2) —\C\a-w (M)



furyl group is preferably a 2-furvl group. Specific exanples of preferable
nonoval ent or dival ent. group derived from an i ndanone havi ng an
unsubstituted or substituted phenyl ring include those represented by the
followng fornulae (1) and (111): [err] 17 wherein ms are each an
integer of 1 to 4 and A's which may he th® qame or different are each one
of the substituents described in the above itens [err] to [err] of the
definition of R or a hydrogen atom preferably a hydrogen atom (i.e.
unsubstituted), a |ower al kyl group, or a | ower -al koxy group, and nobst
preferably the indanone group is unsubstituted or substituted with 1 to 3
nmet hoxy groups.

|
N
|

2
)@_M_<r) —C\\-'x (X)
(4.
reduction

o

Specificélly, a compouné (X) which is one of
the object cémpounds can be prepared by reacting a
substituted l-indanon-2-ylphosphonate represented by
the general formula (VII} with an aldehyde compound
represented by the formula (VIII) (i.e., Wittig
reaction) to prepare a compound (IX) which is one
of the object compounds an@ then catalvtically reducing
said éompound (IX).

Exampleé of the catalyst used in the Wittig
reaction includé sodium methylate (MeONa), sodium
ethylate (EtONa), tert-3uOK, and NaH. Examples of

the solvent used in this reaction include tetrahydrofuran

L



Exanpl es of the nonoval ent group derived froma cyclic am de conpound

I ncl ude qui nazol one, tetra- hydroi soqui nolinone,

t et rahydr obenzodi azepi none, and hexahydr obenzazoci none. However, the
nonoval ent group nmay be anv one having a cyclic am de group in the
structural formula thereof and is not limted to the above-descri bed

speci fic exanpl es only:. The cyclic aniqgfﬁroup'nay be one derived from a
nonocycl i c or condensed heterocyclic ring. The condensed heterocyclic ring
is preferably one forned by condensation with a phenyl ring. In this case,
t he phenyl ring may be substituted with a |ower alkyl group having 1 to 6

carbon at oms, prfie) abine thyBidPHanilaIPDMF) 2 dONSF, b KOXYndfPie havi ng 1
to 6 carbon atons, preferably a nmethoxy group. Preferable exanples of the
nmonoval ent gr oiHa iduciexds, I e fodilda (MM )IOUPSA reaction temperature
ranging from room temperature to about 100°C provides
favorable results.
A catalytic reduction in the presence of a
catalyst coﬁpOsed of palladium~carbon etc. provides
favorable results.
The following scheme specifically shows a process

for preparing the compound of the present invention,

wherein Rl is a group represented by the formula

RS
l . wherein-R6 and R7 may be the same
RT
or different and are each a hydrogen atom, a lower"
alkyl group, a lower alkylalkoxy group, or a halogen
atom among the groups defined by A, X is a group
represented by the formula -(CHz)n-, wherein n is

an integer of 1 to 6, R2 is a group represented by

| R® :
\
the formula ~CH2 < :§::R’ , wherein R8 and R9 each

have the same meaning as that of R® ana R?:
e 0 @
Re TR |
N “ T P-(0C.Hs) 2 (v

I'd

RT



[err] In the above fornul ae,
hydr ogen atom or a | ower al kyl
atomor a | ower al koxy group, [err]
are each a hydrogen atom  a | ower al kyl
WB is a hydrogen atomor a |ower alkyl

Y's in the fornulae (i) and (1) are each a
group, Vin the fornmula (k)
and [err]

is a hydrogen
in the formulae (m and (n)
group, or a |ower al koxy group and
group. The right-hand ring in each

of the formulae (j) and (1) is a sevenhggnbered ring, while the right-hand

ring in the fornmul-a (k) is an ei ght-ne

Ped ring. The nost preferable

exanpl es of the above-defined Rlinclude a nonoval ent group derived from an

I /'—\ ' . \ Rﬂ
§ :/_” (€)X N -Q(Rs

i ndanone
04 (CHa) s ={_ X~
!

.0
i I“%\/\__I—.

/%/——— (Cd2) a
R |

0
RE |
R?

Process C
When Rl

or divalent group derived

"‘O‘!"CH:

3

()’

s's
d! '\-,_-_—_;\\iﬁﬂ

X)'

o

(X)’

in the general formula (I) is a monovalent

from an indanone having an

unsubstituted or substituted phenyl group and X is a

group'repkesented by the formula -(CHz)n—, wherein

n is an integér of 1 to 6

invention can be prepared

, the compound of the present

also by the following process:



havi ng an unsubstituted or substituted phenyl group and a nonoval ent group
derived froma cyclic am de conpound. - 20 The nost preferable
exanpl es of the above-defined X include a group represented by the formula
-(CH a group having an am de group, and groups represented by the above
formul ae wherein n is 2. Therefore, it ksynost preferable that any portion
of a group represented by the formila X- have a carbonyl or am de
group. The substituents:involved in the expressions "a substituted or

unsubstituted phenyl group"” and "a substituted or unsubstituted aryl al kyl
group” in 2

(\-'.—
I ” l .\l\_)

L .
':-:_c-_(c:-:z).,-/\_—_,'-:-v (i@

LD l:&

(lithium diisopropvlamide)

re

ii

Al e .
/g,*___ ()= f- - (X)

(A)

0

( .
Z\l',)\,(caz).,—/\_—_\/v-r (X)

(4) »

Specifically, for example, diisopropvlamine and
n-butyllithium/hexane are added to a solvent such as
tetrahydrofuran. A substituted l-indanone represented
by the general formula (XI) and hexamethylphosphoric

amide are added thereto at a temperature of preferably



the above definition of [err] are the sane as those described in the above
itenms [err] to [err] i.n the above definition of R The term "aryl al kyl
group” is intended to nmean an unsubstituted benzyl or phenethyl group, etc.
Speci fi c exanpl es of the pyridyl methyl group include 2-pyridyl nethyl,
3-pyridyl methyl, and 4- pyridvlmethyl grogpg3y. Preferable exanples of R2

i ncl ude benzyl and phenethyl groups. The g?%bol ---- neans either a single
or a doubl e bond. Thi's bond is a double bond only when Ris the
above-descri bed divalent group (I11) derived from an i ndanone havi ng an
unsubstituted or substituted phenyl ring, while it is a single bond in

other cases. about =-80°C. Then an aldehyde compound represented
by the general formula (VIII) are added thereto,
followed by a reaction according to an ordinarv method.
The reaction mixiure is subjected to dehvdration,
thereby preparing a compound (IX). This coﬁpound mayv
be catalytically reduced in the same manner as that
of the Process B to pregéfe a compound (X).

A specific exémple of the Process C will now be

described in the same manner as that described in the

Process B.

0
s Il '
R |
ne ' |
0HC~(CH.) 4 ——GV-CH: -Q(qs (vm)’
LDA
L0
"‘;{*\//k\;*
ST T~ /Ny 2R
/%lf_' \(Cd’.‘)a -—‘\_-/N'Cd‘l —\=-/\)/138 (IX).



21 In the present invention, the term"pharma- cologically acceptable salt”
i ncl ude those of inorganic acids, such as hydrochl oride, sulfate,
hvdr obr om de, and phosphate, and those of organic acids, such as fornate,
acetate, trifluoroacetate, nethanesul fonate, benzenesul fonate, and

t ol uenesul fonate. Further, when a certain kind of substituent is selected,

t he conpound of the present inventi.on najZEbrn] e.g., alkali netal salts
such as a sodiumor potassiumsalt, alkaline earth netal salts such as a
cal ciumor magnesiumsalt, organic amne salts such as a salt with
trinmethylamne, triethylamne, pyridine, picoline, dicvclohexylam ne, or

N, N - di benzyl et hyl enedi am ne. Moreover, the conpounds of the present

i nvention mav have an asymretric carbon atom dependi ng upon the kind of the
substituent and, therefore, have stereo- isomers. They are, of course,

W thin the scope of

A —— e

\,(\/\ 8 _ S/q :
oyl (cq),—\_/w ~CH, /‘ksv (X)

Process D

When Rl is a monovalent group derived from a
cyclic amide compouné selected from among gquinazolone,
tetranydroisoguinolinone, tetrahydrobenzodiazepinone,
and hexahydrobenzazocinone, the compound of the present
-invention can be prepared also by the following

process:

RIU

%\/(CH!) 2 N\
2N H

/X’/\ /

(&

() —— O
B
(2]

N

R 0

oz e



e

the present invention. One specific exanple thereof will now be descri bed.
When R has an i ndanone skel eton, the conpound of the present invention has
an asymretric carbon atom and, therefore, may have stereoi soners, optical

i somers, diastereoners, etc. Al of these isoners are within the scope of

the present invention. The conpound. of thg(gresent I nvention may be 22

prepared by various processes. Representative processes for preparing the
conpound of the present invention will now be described. Process A Wen X
in the general fornmula (1) is a group [err]

A
»

15

/
1
ot B |
"
—~
N

[T Io XTI /ﬁ—-u
Bz1-(CH,) - '_\-_.

¢

R!D
\ (CHa) a~
/\/ 2/ 2 7
| H l (%)
KA CHa
/ ¥ —<
gt ! u
\ -
(CH2) s —/_\-,‘i' -3F
wherein R0 ang Rt are each a hydrogen atom, a lower

alkyvl group, a lower alkoxy group, or & halogen atom,
n is an integer of 1 to 6, p is an integer ol 1 to
3 anéd Z is a group represented by the formula -CH,-

R12

[
or a group represented by the formula -N- , wherein

Rlz is a hydrogen atom or a lower alkvl group.
Specifically, a substituted 1,2,3,4-tetranydro-
SH-l-benzazepin-~2-one is allowed to condense with a
substituted N-benzyl-4-{2-halogencetnvl)piperidine
represented by ;he general formula (XIII) in a solvent,

e.g., dimethylformamide, in the presence of, e.g.,

sodium hydride, thereby preparing a compound (XIV) -



PENSS

represented by the fornula [err] wherein n [err] and [err] are as
defi ned above, the conpound of the present invention can be prepared by the
foll owi ng process: [err] Specifically, a conpound (VI) which is one of the
i obj ect compounds of the present invention can easily be prepared by
: reacting an acyl halide represented by the general formula (IV) with a -
. 23 piperidine derivative.represented by ti®]general formula (V) in the
presence of a dem neralizing agent, such as sodi um carbonate, potassium
car bonat e, sodi um hydroxi de, potassi um hydroxi de, sodi um hydride, or

which is one of the object compounds.
Process E -
When Rl is a group represented by the formula
. and X is a group representad bv the
N-
| |
formula -(CHz)n-, the compound of the present invention

can be prepared also by the following process:

0
l
0 X
(IS (x7)
H:N‘(Cﬂz)n"<::>N‘R2 ()
0
i
/\‘/\ : /-——._\
N-(CHa) = §-3° X
g-\’l/l\/\ .C--Z)a \_—/\ q (.ﬂ)

Specifidally,.é-hydroxymethylnicotinic acid
lactone (XV) is reacted with a substituted N-benzyl(2-
aminoethyl) -piperidine represented by the general
formula (XVI) by an ordinary method to prepare a
compoﬁnd represented by the general formula (XVII)

which is one of the object compounds. The reaction



triethyl am ne,
di oxane, tetrahydr-ofur.an,

in an organic sol vent,

or di net hyl f or mam de (DWVF),

such as chloroform benzene,

t ol uene,
whi |l e cooling the

reaction m xture or at. roomtenperature or while heating the reaction

m Xture. Process B Wen R

in the general formula (1)

is a nonoval ent or

di val ent group derived from an indanone havi
substituted phenyl group and X is a group rég

-, wherein n i

can be prepared also by the foll ow ng process:

s an integer of 1 to 6,

an unsubstituted or
sented by the fornula [err]
t he conpound of the present invention

24 0

temperatu;e'is preferably about 200°C,

Process F

1. ..
when_g in tae general formulz (I) is a group

represented by the formula

a& group represented by the

compound of the presnet invention can

Rl: .

RI‘J

formula -(CHz)n-, the

be prepared

-l

also by the following process:

0
Rl‘.'\ i
S ()
ARY M
RIJM
21- (CHa) o= 3-8 (F)

[vam }

Rlz ”

qio”

\ .
®_(CH’)="\__,=""3’ (T

Y

Specifically, a substituted 2,3-dihydroxy~

pyrrolo(3,4-b)benzene represented by the general

formula (XVIII) is reacted with a substituted



reduction O Specifically, a conpound (X) which is one of the object
conpounds can be prepared by reacting a substituted 1-indanon-
2-yl phosphonat e represented by the general formula (VII) with an al dehyde

conpound represented by the formula (M11) (i.e., Wttig reaction) to
prepare a conpound (1 X) which is one of th j ect conpounds and then
catal ytically reducing said conpound (1X). anpl es of the catalyst used in

the Wttig reaction inctude sodium methylate (MeONa), sodiumethylate
(EtONa), tert-BuOK, and NaH Exanpl es of the solvent used in this reaction
i ncl ude tetrahydrofuran 25

N-benzyl (2-halogencethyl) piperidine represented
by the general formula (XIII) in the presence of,
e.g., sodium hvdride, in a solvent, such as dimethvl-
formamide, while heating the reaction mirture, thereby
preparing a compound (XIV) which is one of the object
compounds.
Process G

3
When R™ in the general formula (I) is a group
/N\/
Q -l JCHs
represented by the formula 4 NCo0cH ané X
' NeH

is a group represented by the formula -CONH-(CHz)n—
the compouhd of the present invention can be prepared
also by the following process:

g
o

INg: o
n
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=
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—
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H;N—(CH:)3-<C:>N-R’ (X1)



(THF), dinethylformam de (DVF), ether, nitromethane, and di net hvl sufoxide
(DVMBO). A reaction tenperature ranging fromroomtenperature to about
1100[err] C provides favorable results. A catalytic reduction in the presence
'of - a catal yst conposed of pal |l adi umcarbon etc. provides favorable results.
The foll ow ng schene speclflcally shows a process for preparing the
conpound of the present invention, wherei n3bd,rr] IS a group represented by
the formula 6 7 wherein R and R may be the sane [err] or different
and are each a hydrogen atom a |ower alkyl group, a |ower alkylal koxv

or a hal ogen atom anong the groups defined by A, X is a group

gr oup,
represented by the forrrul\ft [ecrnrhw(n&;e)l nﬂ [err]
. S Ni 2 y- R:
, (
_\N/'\cooca ().
7N\
CHs CH,

Specifically, 2,3-pyrazylcarboxy1ic anhvdride
(XX) is added to, e.g., isopropyl alcohol, followed
by reflux. The alcohol is distilled off, and the
residue is reacted with a substituted N-benzvl (w-
amino-alkyl) Piperidine in a solvent, such as
tetrahyvdrofuran, thereby preparing a compound (XXI)
which is one of the object compounds.
Process H

When Rl in the general formula (I) is an

unsubstluuted or substituted phenyl group and X is

o)
& dJroup represented by the formula -g—(CH2)3— or a
' o
group represented by the formula —g-CHZ—CH-CH -, the
I 2

OH
compound of the present invention can be Prepared

also by the following process:

] |
E&-cocaa D

OHC- (Cd) CN rR? (Vi)



an integer of | to 6, Ris a group represented by [err] -the formula [err]
wherein R and R each 6 7 have the same neaning as that of [err] and
[err]: [err] Proce ss C Wien [err] in the general fornmula (1) is a
nonoval ent or dival ent group derived froman indanone having an
unsubstituted or substituted phenyl group and_X is a group represented bv
the formula [err] wherein [err] nis an inBQger of 1 to 6, the conpound of
the present invention can be prepared also by the foll owi ng process: '
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Specifically, diisopropvlamine and n—bﬁtyl—
lithium/hexane are added to a solvent such as
tetrahvdrofuran. In the presence of this mixture,
an acetophenone represented by the general formula
(XXII) is allowed to condense with a substituted
N-benzyvl (w-formylalkyl)piperidine, therebyv preparing
a compound (XXIII). This compound is dehvdrated
in the presence of, e.g., p-toluenesulionic acié in
a solvent, such as toluene, followed by catalvtic
reduction according to an ordinary method, therebvy
preparing'a compound (XXIV) whicﬁ is one of the-cbject
compounds.

Process I

procedure 1

The cyclic amine compound having the formula (XXV)

in which J is (1) indanyl, (2) indanonyl, (5) indanedionyl,



27 (lithiumdiisopropylamde) [er
di i sopropyl am ne and n-butyllithi
tetrahvdrofuran. A substituted 1-
formula (XI) and hexanet hyl phosph
tenperature of preferablv =~ abou
represented by the general fornul
reaction according to an ordinary

r [err] (A Specifically, for exanple,

unml hexane are added to a solvent such as
i ndanone represented by the general

oric amde are added thereto at a

t -80[err].C. Then an al dehyde conpound

a-(vill re added thereto, followed by a
met hod.

(6) tetralonyl, (7) benzosuberonvl or propyophenyl

and B is - (CHR22)r-,

= (CH-CH=CH)b-, =CH-(CH2)c- or

= (CH-CH)d= can be produed by the following procedure.

B' is a group where the terminal group containing one

carbon atom is excluded from B.

.I-PO-U(Czus)2
+
OHC-B' =—1
\\TCH
LA base
L].=C|l-B'

-7
\\+Cn

reduction

AV 4

J-Cll, =B —rp

7

Q——K

«Q

K

Q_
4

Q——xX

T Nay

In this procedure, the phosphate is reacted with an

aldehyde compound through the Wittig reaction and the

product is catalytically reduced.

use in the Wittig reaction,

The catalyst to

includes sodium methylate,

sodium ethylate, potassium t-butyrate or sodium hydride.

The reaction may be carried out in a solvent such as

tetrahydrofurane, dimethylformamide, ether, nitromethane



The reaction mxture is subj.ected to dehydration, thereby preparing a
conpound (1 X). This conpound mav be catalytically reduced in the sane
manner as that of the Process B to prepare a conpound (X). A specific
exanpl e of the Process Cwll now be described in the same nmanner as that
described in the Process B. O [err] L DA [err] Process D Wien Ris a
nonoval ent group derived froma cyclic am de conpound sel ected from anong
gui nazol one, tetrahydroi soqui nolinone, tetrahydrobenzodi azepi none,

37

and di i
imethylsulfoxide at a temperature of the room

it is pr
Preferable to US€ a catalyst such as a Catalyst

of j .
palladium ;nd carbon, Raney nickel and a catalyst

of rhodium and carbon.

In the
above shown Procedure, one example in which

J is indanonyl goes:

0

(s) t~—©é

| 0
(S)t—‘EZ:][:%zT_%r
0



and hexahydr obenzazoci none, the conpound of the present invention can be
prepared al so by the foll owi ng process: [err] 30 wherein [err] and [err]
are each a hydrogen atom a lower alkyl -group, a |ower alkoxy group, or a
i hal ogen atom n is aninteger of 1 to 6, pis an integer of 1 to 3 and Zis
- a group represented by the formula -CH [err] or a group represented by the
formula -N- , wherein R12.is a hydrogen at r a |l ower al kyl group.
Specifically, a substituted 1,2,3,4-tetrah 0- 5H 1-benzazepi n-2-one is
al lowed to condense with a substituted _
N- benzyl - 4- ( 2- hal ogenoet hyl ) pi peri di ne

ONC-BY — \
. T Q——K
\\+CH2+;/

(s),—LC @[ j—cu li'-rp 0 —— K

\\+cn y//

(S) | —— -CHz-B'-T Q0 —K

.,

E
o]
0
m
1)
'

A
(]
(N

be obtainez zls0 in the following way.

J-11



represented by the general formula (XIIl) in a solvent, e.g.,

di net hyl formam de, in the presence of, e.g., sodiumhydride, thereby
preparing a conpound (XlIV) 31 which is one of the object conpounds.
Process E Wien [err] is a group represented by the fornula and X is a group
represented by the fornmula [err] the conpound of the present invention can
be prepared al so by the follow ng pr_ogess:3@ a [err] Specifically,

2- hydr oxynet hyl ni cotinic acid |lactone (XV)¥I's reacted with a substituted

N benzyl ( 2- '

J=CH-B' —p 0 — K

\(-cn 71{

-

reduction

J-Cll,-B'~ : :
J =L, T Q———K
s/

The compound of J-H such as indanone is réacted with
an aldehyde by the conventional Aldole condensation
to obtain an inténded compound. The reaction may be
carried out in a solvent such as tetrahydrofurane by
first producing lithium di-isopropylamide from di-
isopropylamine and a n-butylhexane solution of of
lithium, adding thereto a compound of J-H at a
- temperature of preferably about minus 80°c, then
adding the aldehyde thereto, effecting the reaction
in the conventional way, heating the production mixture
up to the room temperature to condgct'dehydration and
obtain the enone body of the intended compound. 1In
another manner, the two éeactants are dissolved in

a solvent such As tetrahvdrofurane, a base such as

sodium methylate is added to the solution at about



m noet hyl ) - pi peridine represented by the general formula (XVI) by an
ordi nary nethod to prepare a conpound represented by the general fornula
(XVI1) which is one of the object conpounds. The reaction 32 tenperature
is preferably about 200ferr]C. Process F Wien R in the general fornula (I)
is a group [err] represented by the fornmula [err] and X is
‘a group represented by the fornula [err] the conpound of the presnet
‘invention can be prepared also by the followi ng process: [err] O

0°c i i
and the reaction is effected at the room temperature
The enone body obtained this way can be reduced

to obtain the intended compound.
One example in which J is indanonyl, B is -(CH2)r-
and T is carbqn, Q is nitrogen and q is 2 goes:

0

(), ~—L

OHC-(CHZ)x

/N
]_ll/;\" K

|

/N
s) —L : cu-(cuz)n_l-\_/}l— K

! reduction

0

/ N\
(s) t“@)\'[(c“z"f\_ﬁ" .




[err] Specifically, a substituted 2, 3-di hydroxy- pyrrolo(3, 4-b)benzene
represented by the general formula (XVIII) is reacted with a substituted
33 N-benzyl (2- hal ogenoet hyl ) pi peri di ne represented by the general fornmula
(XI'11) in the presence of, e.g., sodiumhvdride, in a solvent, such as

di met hvl - fornmam de, while heating the reaction mirture, thereby preparing
a conpound (XI'V) which is one of the object conpounds. Process G Wen [err]
in the general fornmula (1) is a group represented by the formula [err]

and X [err] o 41

Process J
The compound having indanol is produced by the
following procedure. This procedure applies to the

compound having indanol having a substituent(s) on the

phenyl group.

7\

8—T Q —K

reduction with NaBH4

(S),

EZ:][:f:T—-B_——-K\*CH ?/9-——_K

The reduction is effected with sodium boron hydride at

0°c to the room temperature in a solvent such as methanol.

Process K

The compound having indenyl is produced by the
Eollowing.procedure. This procedure applies to the
compound having indenyl having a substituent(s) on the

phenvl.



is a group represented by the fornmula [err] the conpound of the present
i nvention can be prepared also bv the follow ng process: a - 34 [err]
Specifically, 2,3-pyrazyl carboxylic anhvdride (XX) is added to, e.g.,
i sopropyl al cohol, followed by reflux. The alcohol is distilled off, and
the residue i s reacted with a substituted N-benzvl (w am no-alkyl)
pi peridine in a solvent, such as tetrahydrofuran, thereby preparing a
conmpound (XXI) which is one of the object conmpounds. Process H Wen R in
t he general fornmula (1) is an

| 42

o

(S) B—T Q—K
t o

l dehydration

QO 3

The dehydration is effected conventionally, for example,

with hvdrochloric acid.

Process L

The compound having indenonyl is produced by the
following procedure. This procedure applies to the
compound having indenonyl having a substituent(s) on

the phenyl.

: _ 0 '
(S)t—Q&"“B“‘“T Q—K
-\

NBS




unsubstituted or substituted phenyl group and X is 0 a group represented by
the formula [err] or a O group represented by the fornula -C CH2- CH CH2-,
the OH conmpound of the present invention can be prepared also by the
fol |l ow ng process: [err] Specifically, diisopropylamne and n-butyl -

l'i thi um hexane are added to a solvent such as tetrahvdrofuran. In the
presence of this mxture, an acetophenone represented by the general
formula (XXIl) is allowed to condense wit i 3 substituted N- benzyl
(wfornylal kyl) pi peridine, thereby preparing -

0
(S)t EI[ :-—"‘B"'—-T | Q——K
Br \cuza{‘

' [ NBu
0 |
(S)t——@ﬁ_a"—“‘ - T F
ey

The above shown starting compound having indanone is

heated for reflux in a solvent such as carbon tetrachloride
in the presence of N-bromosuccinic imide (NBS) and benzoyl
peroxide to obtain its bromide énd the bromide is heated
for reflux in a solvent such as tetrahydrofurane with
1,8-diazabicyclo(5.4.0)undec-7-ene (DBU) to conduct the
beta-elimination and obtain the indenone compound. The

bromide may be replaced by another halogenated compound.

The indanone compound, as used in the above shown
processes I, J, K and L, is available in the commmertial

market and is produced by the following procedures.



-tol uenesul fonic acid in a solvent, such as toluene, followed by catalytic

eduction according to an ordinary nethod, thereby preparing a conpound
(XXI'V) which is one of the. object conpounds. Process | 2rocedure 1 The
cyclic am ne conmpound having the formula (XXV) in which J is (1) indanyl,
(2) indanonyl, (5) indanedionyl, - 36, (6) tetralonyl, (7)
benzosuberonyl or propyophenyl and B is -@bHRZZ)r-, =( CH CH=CH) b-,
=CH (CH2) c- or =(CH CH)d= can be produed by the follow ng procedure. B is
a group where the term nal group containing one

)

—Clo

0
—Cl=Cii-cooy

reduction with.-H7
-/
(S)w@ o
*-LHZLHZCOOH

SOCQ? or others

F conpodhd (XXI'11).  This conpound is dehydrated in the presence of, e.g.,

J .
)
— Cl1,CI1,coce

ALCe,
J

by Friedel-Kraft reaction
v

0

]
@0



e
carbon atomis excluded fromB. [err] In this procedure, the phosphate is
reacted with an al dehyde compound through the Wttig .reaction and the
product is catalytically reduced. The catalyst to use in the Wttig
reaction, includes sodium nethylate, sodiumethylate, potassiumt-butyrate
or sodi um hydride. The reaction may be carried -out in a solvent such as
t et rahydr of urane, .di net hyl f or mam de, eth®r, nitronethane 3 7 and
di met hyl sul f oxi de at a tenperature of the roomtenperature to 100[err]c. In
the catalytical reduction, it is preferable to use a catal yst such as a
catal yst of palladium and carbon, Raney nickel and a catal yst of rhodium

and Carbon'butyl lithium in ether or tetrahydrofuraﬁe. Then a

ketone compound or an aldehyde compound is added to the
product mixture to obtain its methoxyvianvl compound and
the resulting mixture is treated with an acid to oktain

a corresponding aldehyde. One example goes:

O=O-CH:'® |
J,
C!ISQ-C.HO_—CIH —@
|
OHCO-CM-,—Q | |

When formylmethylenetriphenylphosphorane is used,
a solution of a starting ketone or aldehyde in ether,
tetrahydrofurane or bezene is mixed with this Wittig
agent and the mixture is heated for reflux to obtain
an intendeé compound.

The obtained unsaturated aldehyde compound may be
converted to its saturated compound by the-catalytic
reductioﬁ using a catalyst of palladium and carbon, Raney

nickel or a catalyst of rhodium and carbon. One example goes:



In the above shown procedure, one exanple in which J is indanonyl goes:
138 [err] procedure 2 The conpound as defined in the procedure 1 can be
obtained also in the following way. [err] base 39 [err] The conpound of
iJ-H such as indanone is reacted with

47

| OHC-CI-{ZO-CH: *f §
OI-IC-CH=C1-[-CH,O,-CH= —< §
OHC-CH, - CH, - CH, X N‘“’*'@

The compounds thus Prepared and acid addition
salts thereof represented by the general formula (1)

are
useful for treatment of various kinds of senile



an al dehyde by the conventional Al dole condensation to obtain an intended
conpound. The reaction may be carried out in a solvent such as
tetrahydrofurane by first producing lithiumdi-isopropylamde fromdi -

I sopropyl am ne and a n-butyl hexane solution of of lithium adding thereto a
conpound of J-H at a tenperature of prefzggbly about mnus 80[err]c, then
addi ng the al dehyde thereto, effecting t reaction in the conventi onal

way, heating the production mxture up to the roomtenperature to conduct
dehydration and obtain the enone body of the intended conpound. |n another
manner, the two reactants are dissolved in a solvent such as

tetrahvdrof urane, a base such as sodium nethylate is added to the sol ution

at about ggmentia, in particular senile dementia of the Alzheimer
type‘
' The invention will be described in view of its
therapeutical usefulness together with pharmacologically

experimental data.

Experimental Example 1

In vitro acetylcholinesterase inhibitory action

A mouse brain homogenate was used as an
acetylcholinesterase source and the esterase activity
thereof was determined according to the method of

Ellman et al.

Ellman, G.L., Courtney, K.D., Andres,
V., and Featherstone, R.M., (1961l) Biochem.
Pharmacol., 7, 88-95.
Acetylthiocholine as a substrate, a sample to
detect and DTNB were added to the mouse brain homogenate,
followed by incubation. The amount of a .yellow substance
formed by the'feaction between the thiocholine and
DTNB was determined in the absorbance at 412 nm in

terms of the acetylcholinesterase activity.

The acetylcholinesterase inhibitory activity
of the sample was expressed in terms of inhibitory
concentration 50% (ICSO).

The results are shown in Table 1.



00c and the reaction is effected at the roomtenperature. The enone body
obtained this way can be reduced to obtain the intended conpound. One
exanple in which J is indanonyl, Bis -(CH2)r- and T is carbon, Qis
nitrogen and q is 2 goes: [err] reductid&I 41 Process J The conpound
havi ng i ndanol is producéd by the foll dahg procedure. This procedure

applies to the conpound:having i ndanol having a substituent(s) on the
phenyl group. 0 B-T Q- K

Table 1
AChE AChE
Compound |[inhibitory Compound: inhipi;ory
activity activity
ICSO {uM) ICSO (uM)
0.23 : 3l 0. 023
4 0.0053 | 13 0. 030
5 010 45 0.35
§ T 6o 18 0.019
8 0.012 32 0.30
g 0. 031 34 1.0
1 0.003 1 33 0.617
11 0.082 82 0. 0073
12 0.040 T 0. 0013
13 0oz | 6T 0.10
14 0.038 10 0. 29
13 0. 094 72 0.020
17 0.032 89 0.018
18 0. 68 | a0 0.035
19 0. 064 93 0. 085
20 0.54 101 0. 11
21 | 30 1 120 0. 19
23 - 0.072 | 124 2.8
] L1 {176 0. 004
26 z
21 0.41
29 0.15




e ————
reduction with [err] (St Q K The reduction
is effected with sodi um boron hydride at 00c to the roomtenperature in a
sol vent such as nethanol. Process K The conpound having indenyl is produced
by the follow ng procedure. This procedure applies to the conpound having

i indenyl having a substituent(s) on the gsg? 42 oil (S

= i on is

B- Q -K dehydration The dehy ef fected conventionally,
for exanple, with hydrochloric acid.

Experimental Example 2

ExX vivo acetvlcholinesterase inhibitorv action -

A sample to detect was orélly administered to
rats. After one hour of the administration, the
cérebral hemispheres were dissected and homogenized,
followed by the determination of the acetylcholinesterase
activity. The group of rats treated with physiological
saline was used as the control. Inhibition of AChE
by samples ex vivo was expressed in terms of inhibition
percent of the control value. Results are shown in

Table 2.

Experimental Example 3

Action on passive avoidance learning impairment induced

by scopolamine

See 2.Bokolanecky & Jarvik:Int.J.Neuropharmacol,
6, 217-222(1967). |

Male Wister rats were used as the test animal
and a step-through light and dark box was used as
an apparatus. A sample to detect was orally administered
one hour.before the training and the rats were treated
with 0.5 mg/kg {i.p.) of scopolamine 30 min. before
the training. 1In a training experiment, the animal -
was placed into a light room and, just after the

animal had entered into a dark room, a guillotine.



Process L The conpound havi ng i ndenonyl is produced by the follow ng
procedure. This procedure applies to the conpound havi ng i ndenonyl having a

substituent(s) on the phenyl. - 43 The above shown starting conpound
havi ng i ndanone is heated for reflux in a solvent such as carbon
tetrachloride in the presence of N bronos inic i mde (NBS) and benzoyl

peroxide to obtain its brom de and the brofitde is heated for reflux in a
sol vent such as tetrahydrofurane with 1, 8-di azabi cycl o(5.4. Oy undec-7-ene
(DBU) to conduct the beta-elimnation and obtain the i ndenone conpound. The
brom de may be replaced by another hal ogenated conpound. The indanone
conpound, as useddioort wasaltdveeshofivllowed by delivery of an electric

shock from the gid of the floor. After six hours,

the animal was again placed into a light room for

a retention experiment, and the time taken for the

animal to enter the dark room was measured for

evaluation of the effect of the sample.

The differencé in the response time between the
physiological saline administratipn group and the
scopolamine administration group was taken as 100%,
and the effect of the sample was expressed in terms

of the percentage antagonism by the sample (Reverse %).

The results are shown in Table 3.

Table 2
AChE
Compd. Dose inhibitory
No. (mg/kqg) action
(%)
Saline 0
1 5 °
3 17 -
4
10 33 *°
39 47 °°
10 3
13 3 14 °°
100 13 -




processes |, J, Kand L, is available in the commertial market and is

" produced by the follow ng procedures. 44 (S) 46 butyl lithiumin
ether or tetrahydrofurane. Then a ketone conpound or an al dehyde conpound
is added to the product mxture to obtain its methoxyvinyl conmpound and the
resulting mxture is treated with an acid Lajobtain a corresponding

al dehyde. One exanpl e goes: [err] Wen foDngl met hyl enetri phenyl phosphor ane
i s used,

Table 3

Compd. Dose
No (mg/kg) Reverse %
0.123 33
4
0.25 36
0.23 39
13
0.3 27
) 1.0 31
13
2.0 30
0.3 37
14
1.0 39
0.3 22
68
1.0 38

The number of animals per dose was 10 to 17.

NE: non-effective



a solution of a starting ketone or al dehyde in ether,

bezene is mxed with this Wttig agent and the m xture is heated for
to obtain an intended conpound. The obtai ned unsaturated al dehyde conpound

may be converted to its saturated conmpoun
a catal yst of palladium and carbon,.

and carbon. One exanpl e goes:

t et rahydr of urane or

refl ux

_ by the catal ytic reduction using
Rangyoni ckel or a catal yst of rhodi um
47 The conpounds thus prepared and acid

addition salts thereof represented by the general formula (1) are useful
for treatment of various kinds of senile

The above-desc:ibed pharmacological experiments
revealed that the compound of the present invention
had a potent acetylcholinesterase inhibitory action.

Among the compounds (I) of the present invention,
the compound wherein Rl is a group (II) ecr (III)
derived from an indanone having an unsubstituted or
substituted phenyl ring is preferable, and the compound
wherein Rl is a group represented by the general
formula (II) are the most preferable. Specifically,
particularly a compound wherein Rl is a group derived
from an indanone having an unsubstituted or substituted
phenyl ring has characteristics such as remarkable
difference from the conventional acetvlcholinesterase
inhibitor in the structure, advantages with respect
to the manufacture of pharmaceutjical preparations
by virtue of the potent acetylcholinesterase inhibitory
action; large width between the main and the side
effects, persistent activity, high water solubility,
excellent stabllltv, advantage in bormulatlng into
preparations, high bloavallablllty and excellent )
penetration into the brain.

Therefore, the objects of the present invention

are to provide a novel compound effective for various

kinds of dementia and the sequelae of cerebrovascular



denmentia, in particular senile denentia of the A zheiner type. The

i nvention will be described in view of its therapeutical useful ness

t oget her with pharmacol ogi'cal |y experinmental data. Experinmental Exanple 1
In vitro acetyl cholinesterase inhibitory tjion A nouse brain honobgenate
was used as an acetylcholinesterase~sour02§§nd the esterase activity

t hereof was determ ned according to the nethod of Ellman et al. El I nman,

G L., Courtney, KD., Andres, V., and Featherstone, R M, (1961) Bi ochem
Pharmacol ., 7, 88-95. Acetylthiocholine as a substrate, a sanple to detect

and DTNB were added to tEe nDusedbrain honbgenat e foILgmedﬁBé i ncubat i on
The amount of 2A1$8FFOH sEBSPRAREAF of nREPHSSEhEOF eBEEPEABEt 7BEN t he

t hi ochol i ne and . _ . .
same, anéd to provide a novel pharmaceutical comprising

the same as an effective ingredient.

Represeﬁtative compouﬁds of the present invention
(Compd. Nos._4, 13, 15, 19, and 69 in the above Table 3)
were applied.to toxicity tests on rats. As a result,
all the compounds exhibited a toxicity of 100 mg/kg
or more, i.e., exhibited no seriocus toxicity.

The compound of the present invention is effective
for treatment, preventiﬁn, remission, improvement,
etc. of various kinds of senile dementia, particularly
senile dementia of the Alzheimer type; cerebrovascular
diseases accompanying cerebral apoplexy, e.g. cerebral
hemorrhage or cerebral infarcts, cerebral arteri-
oséle?osis;'head injury, étc.; and éproséxia,
disturbance of speech, hypobulia, emotional changes,
recent memory disturbance, hallucinatory-parancid syndrome,
behavioral changes, etc. acéompanying encephalitis,
cerebral palsy, etc.

Further, the compound of the present invention
has a strong and highly selective anticholinesterase
action, which fenders the compound of the present
invention useful alsoc as a pharmaceutical based on
this kind of action.

Specifically, the compound of the présent



-
DTNB was determ ned in the absorbance at 412 nmin terns of the
acetyl chol i nesterase activity. The acetylcholinesterase inhibitory act|V|ty
of the sanple.was expressed.in terns of inhibitory concentration 50% (1 C50)
The results are showi in Table |. 49 Table 1 AChE
g ACh E Conpound “inhibitory . Conpound S'WFWHbItOFy activity
: activity 1C50 ([err]) . [err] [err] 1 0. 23

31 0.025 4 = 0. 0053 33 0.030 5

0.10 45 0. 36

invention is effective for, for example, Huntington's
chorea, Pick's disease and delaved ataxia or tardive
dyskiaesia other than senile dementia of the Alzheimer

type.

When the compoﬁhd of the present invention is used
2s a pharmaceutical for these diseases, it may be orally
or parenterally administered. In general, it is
parenterally administered in the form of injections,
such as intravenous, subcutaneous, and intramuscular
injections, suppositories, or sublingual tablets. The
coes will remarkably vary denend ng upon the symptom;
age, sex, weight, and sensitivity of patients; method of
administration; time and intervals of administration and
properties, dispensing, and kind of pharmaceutical
preparations; kind of effective ingredients, etc., so
that there is no particular limitation with respect
to the dose. Normally the compound may be administered
in a dose of about 0.1 to 300 mg, preferably 1 to 100 mg,
per day per adult, ordinarily in one to four portions.

Pharmaceutical preparations in the dosage form
of, e.g.,'injections, suppositories, sublingual
tablets, tablets, and capsules are prepared according
to a method which is commonly accepted in the art.

In preparing injections, the effective ingredient
is blended, if necessary, with a pH modifier( a buffer,

a suspending agent, a solubilizing agent, a stabilizer,



——————

6 0.017 48 . 0.019 8 0. 013
52 0. 80 9 0. 05 ; 54 1.0 . 0.062
0. 01i0 65 0. 00! 13 0. 0026 - 67
0.10 14 - 0.Q03 70 0.28 13 0. 09Q
72 .. 0. 020 17 0. 05 89 0. 018 18
0. 6a 90 0..035 5% 0. 064 9
0. oa5 20 . Q5 '1Q | . 0il1 21 50
120 0. 19 23 0.0Qr2 12 . 2. 8 24
1.1 176 0. 004, 26 2A 27 0.41

a tonicity agent, a preservative, etc., followed by
pregaration of an intravenous, subcutaneous, or
intramuscular injection according to an ordinary
method. In this case, if necessary, it is possible
to lyophilize these preparations according'to an
ordinary method.

Examples of the suspending agents include methyl-
cellulose, Polysorbate 80, hydroxvethylcellulose,
acacia, powdered tragacanth, sodium carboxymethyl-
cellulose, and polyoxvethylene sorbitan monolaurate.

Examples of the solubilizing agent include
polyoxyethvlene hydrogenated castor oil, Polysorbate 80,
nicotinamide, polvoxyethylene sorbitan monclaurate,
Macrogol, and an ethyl ester of castor oil fatty
acid.

Examples of the stabilizer include sodium sulfite,
sodium metasulfite, and ether, and examples of the |
preservative include methyl p-hydroxybenzoate, ethyl
p-hvdroxvbenzoate, sorbic acid, phenol, cresol, and
chlorocresol.

CExamples]

The present invention will now be described in
more detail with reference to the following Examples.
It is needless to say that the technical scope of

the invention of the present invention is not limited



29 0. 1J 50 Experinmental Exanple 2 Ex vivo

acetvl cholinesterase inhibitory action A sanple to detect was orally

adm nistered to rats. After one hour of the adm nistration, the cerebral
hem spheres were di ssected and honogeni zed, followed by the determ nation
of the acetylcholinesterase activity. The group of rats treated with
physi ol ogi cal saline was used as the con ¢ . Inhibition of AChE by sanples
ex vivo was expressed in ternms of inhibition percent of the control val ue.
Results are shown in Table 2. Experimental Exanple 3 Action on passive

avoi dance | earning inpairnment induced

to these Examples only.

In the following examples, all of the NMR values
are those of the compounds meésured in free form.
Exémnle 1

l-Benzyl-4~E2-[(l—indanon)~2—leJethylpipefidine

hvdrochloride
] — i
' \ ey A .
AN Nt =L N-Ch ) - K

‘.‘ it !

0.37 ¢ of l-benzyvl~4~{2-C(l-indanon)=-2-y13]-
ethylpiperidine was dissolved in 10 ml of methanol,
followed by addition of 0.1 ¢ of 5% rhodium~-carbon.
The mixture was hydrogenated at room temperature under
atmospheric pressure for 24 hr. The catalyst was
filtered off, and the filtrate was concentrated in
vacuo. The residue was purified by making use of a
silica gel column (methylene chloride : methanol =
200 : 1).. The eluate was concentrated in vacuo, and
the residue was dissolved in methyvlene chloride.

A 10% solution of hydrochloric acid in ethyl acetate
was added to the resulting solution, followed by
concentration in vacuo to obtain a c¢rystal, which

was recrystallized from methanol/IPE to obtain 0.33 g

(yield: 80%) of the title compound having the following



et

by scopol am ne See Z. Bokol anecky & Jarvik:Int.J. Neuropharnmacol, 6,
217-222(1967). Male Wster rats were used as the test aninmal and a
step-through light and dark box was used as an apparatus. A sanple to
detect was orally adm nistered one hour before the training and the rats
were treated with 0.5 ng/kg (i.p.) of s olam ne 30 mn. before the
training. In a training experinent, th nimal was placed into a |ight
room and, just after the aninmal had entered into a dark room a qguillotine.
5 1 door was closed, followed by delivery of an electric shock fromthe gid
of the floor. After six hours, the animal was again placed into a |ight
room f or properties:

- m.p. (°C): 224-225°C
- elementary analysis: C23H27NO-HC1
C H N
calculated (%): 74.68 7.63 3.79
found (%)  : 74.66 7.65 3.77
Example 2

l-8enzvl-4-{2-{(l-indanon)-2-vlidenvlllethvlpiperidine

hvdrochloride
i
/\/\= ‘
'Hv___f “‘ca,—/_\\,\'-c;{z—//\;\, - HCl

0.32 g of 60% sodium hydride was washed with
hexane, and 10 mf of THF was added thereto. A solution
of 2.12 g of diethyl l-indanon-2-ylphosphonate in
30 mf of THF was dropwise added thereto at 0°C. The
mixture was sﬁirred at room témperature for 30 min
and again cooled to 0°C, followed by addition of a
solution of 3.43 g of l-benzyl-4-piperidineacetoaldehvde
in 10 mi Of DMF. The mikture was stirred at room
temperature for 2 hr and at 50°C for 2 hr and then
refluxed for 2 hr while heating the mixture. Methanol
and 20% sulfuric acid were added at 0°C to the reaction

mixture., 10 min after the addition.'the reaction



a retention experinment, and the tine taken for the animal to enter the dark
- roomwas neasured for evaluation of the effect of the sanple. The
difference in the response tinme between the physiol ogical saline

adm ni stration group and the scopol ami ne adm ni stration group was taken as
100% and the effect of the sanple was expressed in terns of the percentage
ant agoni sm by the sanple (Reverse %9 The results are shown in Table 3.

Tabl e 2 AChE Conpd. Dose i nhi ggOr'y No. (my/ kg) action
(%9 Salion | 1 - - . 0] 3 1? ' 30 100l

mixture was made basic with an agueous sodium
hvdroxide solution and extracted with ethvl acetate.
The organic phase was wasﬁed with ‘a saturaﬁed saline
solution, dried over magnesium sulfate, and concentrated
in vacuo. The resulting residue was purified by
making use of a silica gel column (methylene chloride :
methanol = 500 : 1). The eluate was concentrated in
vacuo, and the residue was dissolved in methylene
chloride. A 10% solution of hydrochloric acid in
ethyl acetate was added to the resulting solution,
followed by concentration in vacuo to obtain 0.78 g
(yield: 27%) of the title compound. 1.37 of diethyl
l-indanon-2-ylphosphorate was also recovered.

+ molecular formula; C23H25NO~HC1

- SH—=NYR(COC1,) & ;1. 10~2. 13(TH, m), 2. 25
(2H,t) . 2.83(2H, bd) . 3.43(2H.s). 6. 72
~T.07(24, m) . 7.30(34 s) . 7.10~8.00
(3, m) |

Example 3
1-benzyl-4-piperidine-carboaldehyde having the;

Ny 7N :
formula: OHC N-CH.— was prepared in the

——

following way.



2 Tabl e 3 ConDd. Dose - Reverse % No. (my/ kg) e %
,. .0215, -~ 55 0.25 36 0.5 27 2. 0 30 0. 5
37 1.0 7+ 55105 - .22 .69 _ 1.0 38 The nunber
of animals per dose was 10 to 17. NE non-effective

o

26 graﬁs of methoxymethylehe-triphenylphosphonium
chloride was suspended in 200 mi of anhydrous ether.
1.6M solution in hexane of n-butyl lithium was added
dropwise to the suspensiqn at the room temperature.
The mixture was stirred at the room temperature for
30 minutes and cooled down to 0°c. Then 30 ml of
a solution in anhydrous ether of 14.35 g of 1-benzyl~
4-piperidone was added to the mixture. It was stirred
at the room temperature for 3 hours and filtrated
to remove out the insoluble. The filtrate liquid
was concentrated at a reduced pressure. The obtained
concentrate was dissolved in ether and extracted
with 1IN hydrochloric acid. An aqueous solution of
sodium hydroxide was added to the extract to have
pH value of 12. The resultant was extracted with
methylene chloride. The extract was dried with
magnesium sulfate and concentrated at a reduced
pressure; The residue was purified with a column
filled with silica gel to obtain 5.50 g of an oil

with a yield of 33 percent.



5 3 The above-described pharnacol ogi cal
conmpound of the present

experinénts reveal ed that the
I nvention had a potent acetyl cholinesterase
inhibitory action. Anmpbng the conpounds (1) of the present invention,

t he

‘conpound wherein Ris a group (I1) or (III) derived from an |ndanone havi ng
an unsubstituted or substituted phenyl ring is preferable, and the conpound
wherein Ris a group represented by tﬁ?]general formula (l11) are the nost
Specifically, 1 particularly a conpound wherein Ris a group
derived from an i ndanone having an unsubstituted or substituted phenyl ring
has characteristics such as renmarkable difference fromthe conventlonal
acetyl chol i nest erase

pr ef er abl e.

Thg 0il was incorporated into 40 ml of methanol
and 40 ml of 1IN hydrochloric acid was added to the
solution. It was heated so as to make reflux for
3'hours and then concentrated at a reduced pressure.
The residue was dissolved in water. An agueous
solution of sgdium hydroxide was added to the
solution to have a pH value of 12 and the solution
was extracted with methylene chloride. The extract
was washed with saturated salt solution and dried
with magnesium sulfate. It was further concentrated
at a reéuced pressure and the residue was purifie@
in a column charged with silica gel. 2.77 g of the
intended compound was obtained with a yield of 54
percent. In analysis, its molecular formula was
found to be C13H17NO and 1H-NMR'(CDC23)6, 1.40-
2.40(7H,m), 2.78(2H, dt), 3.45(2H,S), 7.20(5H,S),
9.51(1H,d).

The compound may be produced according to the

methods shown in (1) Arm. Kim. Zh., 36(9), 614-17

" (1983) by R.A. Kuroyan, A.I. Markosyan, G.M. Snkhchyan

and S.A. Vartangan and (2} Ind. Chim. Belge, 32,

64-5 (1967) by B. Hermans and P. Van Daele.

l—Benzyl—4—C(5,G—dimethoxy-l-indanon)-2—ylideqy1]-

methylpiperidine hydrochloride




inhibitor in the structure, advantages with respect to the manufacture of
phar maceuti cal preparations by virtue of the potent acetyl cholinesterase

i nhibitory action, large width between the main and the side effects,
persistent activity, high water solubility, excellent stability, advantage
in formulating into preparations, high bioavailability and excell ent

penetration into the brain. Therefore, t bj ects of the present invention
are to provide a novel conpound ef fective’for various kinds of dementia and
t he sequel ae of cerebrovascul ar 54 di seases, to provide a process for

preparing the sane, and to provide a novel pharmaceutical conprising the
sane as an effective ingredient. '

Eu"D,

C1. g ,.___.. HVC\/\I CH. "@

This reaction was conducted in an argdn atmosphere.

2.05 mf of diisopropyvlamine was added to 10 m2
of anhydrous THF, followed by addition of 9.12 mi of
a 1.6 M solution of n-butvllithium in hexane at 0°C.
The mixture was stirred at 0°C for 10 min and then
cooled to -78°C, and a solution of 2.55 g of 5,6~
dimethoxy-l4indanone in 30 m2 of anhvdrous THF and
2.31 mi of hexametﬁyl—phosphoric amide were added
thereto. The mixture was stirred at -78°C for 15 min,
anéd a solution of 2.70 g of l-benzyl-4-piperidine-
carboaldehyde in 30 m2 of anhydrous TEF was added
thereto. The temﬁerature of the mixture was gradually
raised to room temperature, followed by stirring for
2 hr. An agueous 1% ammonium chloride solution was
added thereto, and the organic phase was separated.
The water phase was extracted with ethyl acetate,
ané the Qrganic phases were combined with eacn other.
The combined organic phase was washed with a saturated
saline solution, dried over magnesium sulfate, and
concentrated in vacuo. The resulting residue was

purified by making use of a silica gel column



Represent ati ve conpounds of the present invention (Conpd. Nos. 4, 13, 15,
19, and 69 in the above Table 3) were applied to toxicity tests on rats. As
a result, all the conmpounds exhibited a toxicity of 100 ng/ kg or nore,

i.e., exhibited no serious toxicity. The compound of the present invention
is effective for treatnent, prevention, remnission, inprovenent, etc. of
various kinds of senile denentia,.partiquarly senil e denmentia of the

Al zhei mer type; cerebrovascul ar di seaseS acconpanyi ng cerebral apopl exy,
e.g. cerebral henorrhage or cerebral infarcts, cerebral arteri- osclerosis,
head injury, etc.; and aprosexia, disturbance of speech, hypobulia,

enot i onal changexhyieaenchreragy di smewhbaaqe,= Isd uciinat qroo-pananoi d
syndrime, behavioral changes, etc. acconpanyi ng encephalitis, cerebral

pal sy, etc. Fhehelnatkewagnpousdnairathd wresatud n\eid ithe asig@uet rong and

hi ghly sel ective anticholinesterase
was dissolved in methyvlene chloride. A 10% solution
qf'hydrochloric acid in ethvl acetate was addeé to
the résulting solution, followed by concentration in
vacuo to obtain a crystal, wnich was reérystallized
fréﬁ methanol/IPE tb obtain 3.40 g (vield: 62%) of
the title compound having the foilowing properties:
- m.p. (°C): 237-238°C (dec.)
* elementary analysis: C24H27NO3-HC1
C B N
calculated (%): 69.64 6.82 3.38
found (%) ~: 69.51 6.78 3.30

Example 4

l-Benzvl-4-((5,6~dimethoxv-l-indanon) -2-yl]-

methylpiperidine hydrochloride

ifs .
. CH:“O\'-CH:"@ - HC1

0.4.g of l-benzyl—4—[(S;G—dimethoxy-l—ihdanon)—2—
ylidenyl]methyipiperiiine was dissolved in 16 mi of
THF, followed by addition of 0.04 g of 10% palladium-
carbon. The mixture was hydrogenated at rodm temperature

under atmospheric pressure for 6 hr. The catalyst



action, which renders the conpound of the present invention useful also as
a pharmaceutical based on this kind of action. Specifically, the conpound
of the present invention is effective for, for exanple, Huntington's
chorea, Pick's disease and del ayed ataxia or tardive dyski aesia other than
senile denmentia of the Al zheinmer type. -Wen the conpound of the present

I nvention is used as a pharnaceutical fog[ ,these diseases, it may be orally
or parenterally adm nistered. |n general 4t is parenterally adm nistered
in the formof injections, such as intravenous, subcutaneous, and

I ntramuscul ar injections, suppositories, or sublingual tablets. The does

wi Il renarkabl wasargy 1¢epeadicrd URRR the PAMUYBe was concentrated
in vacuo. The residue was purified by making use
of a silica gel coiumn (methvlene chloride : methanol
= 50 : 1). The eluate was concentrated in vacuo,
and the residue was dissélved in methylene'chloride.
A 10% solution of hydrochloric acid in ethyl acetate
was added to the resulting solution, followed by
concentration in vacuo to obtain a crystal, which
was recrystallized from methandl/IPE to obtain 0.36 g
(vield: 82%) of the title compound having the following
properties:
- m.p. (°C): 211-212°C {(dec.)
- elementary analysis: C24H29NO3-HC1
C H N

calculated (%): 69.30 7.27 3.37

found (%) : 69.33 7.15 3.22
Example 5

2-C4'-(l'~Benzvlpiperidine)ethyll-2,3-dihvdro-1-

oxypvrrolol3,4-blpvridine dihvdrochloride

|
AN\ /\ VR
1 y o _ — A\ .
C L oo =, () - e

12.6 g of 2-hydroxymethylnicotinic acid lactone

and 40 g of 4-(2-aminocethyl)benzylpiperazine were



| age, sex, wei ght, and sensitivity of patients; nethod of adninistratidn; _
l time and intervals of adm nistration and properties, dispensing, and. kind
of pharmaceutical preparations; kind of effective ingredients, etc., so
that there is no particular limtation with respect to the dose. Nornally
t he conpound may be administered in a dose of about 0.1 to 300 ny, '
preferably 1 to 100 ng, per ‘day per adulty=~ordinarily in one to four
portions. Pharmaceutical preparations in Re dosage formof, e.g., o
i njections, suppositories, sublingual tablets, tablets, and capsules are
prepared according to a nmethod which is commonly accepted in the art. In
preparing injestioped iheaekbatelveubagaedientrd s gnded, irheneagssary,
with a pH nodifier, a buffer, a suspending agent, a solubilizing agent, . a
stabilizer, the reaction mixture was purified by making use of :
a silica gel column, and a hvdrochloride of the
. purified product was prepared bv an ordinary method,
thereby preparing 6.37 g of éihydrochloride of the
object compound.
- m.p. (°C): 143.5-145°C
- el ' is: H .
elementary analvsis: C21n25N30 2HC1
Cc H N
calculated (%): 61.77 6.66 10.29
found (%) : 61.49 6.68 9.98"
Example 6 '

2-C4"-(1l'-Benzvlpiperidine)ethvll-2,3-dihvdro~-5,6-

dimethoxvoxvovrrolol3,4~blbenzene hvérochloride

0

I - '

Cia0 \%49\7/’\\ S\ ew ] '

' C ol y-CH.CH §-Cd.—{ ) - 2HCl
A’ AN \—

CHL 0

0.5 g of 2,3-dihydro—5,6—dimethoxyoxypyrr$loc3,4—
blbenzene was dissolved together with a catalytic
amount of potassium iodide in DMF. 0.21 g of sodium
hydride (60%) was added to the resulting solution
while cooling and stirring the solution. Thereafter,

1l g of 2,3-dihydro-5,6-dimethoxyoxypvrrolol3,4-bl-

benzene was added'thereto, and the mixture was stirred




e "

atonicity agent, a preservative, etc., followed by preparation of an

I ntravenous, subcutaneous, or .intranuscular injection according to an
ordinary method. In this case, if necessary, it is possible to |yophilize
t hese preparations according to an ordi nary nethod. Exanples of the
suspendi ng agents include nethyl- cellul oge,. Pol ysorbate 80,

hydr oxyet hyl cel | ul ose, acacia, powdered t®@d¥yacanth, sodi um carboxynet hyl -
cel l ul ose, and pol yoxvet hyl ene sorbitan nonol aurate. Exanples of the

sol ubi l'i zi ng agent include pol yoxyet hyl ene hydrogenated castor oil,

Pol ysorbate 80, nicotinam de, pol yoxyethyl ene sorbitan nonol aurate,
Macrogol, and ah 8 tylfestérhof chéter ohé tanpyettod. oExtn®l es of the
stabilizer include sodiumsulfite, sodiummetasulfite, and ether, and
exanmpl es of thetpresesva)@evancidded neheyete. hjdi bayeénbpaeetrathidn

with chloroform. The chloroform phase was washed
with water and dried (over MgSO,) . The solvent was
distilled off, and the residue was purified with
silica gel, therebyv preparing an oleaginous object
compound. A hvdrochloride of the object compound

was prepared by an ordinary method, thereby obtaining
about 0.2 g of a creamy crystal.

- molecular formula; C24H30N203-2HC1

- PH-§¥R(COCL.) &

J12~3, 4(%4,a), 2.72 ~3.00Q24, @),
3.43(24.5), 3.62(24,t), 3.95(6H, s),
4, 25(24,5), 6.90(1d,s), T.28(6d.s)

[

Example 7

4-IN~-(o-Aminobenzvl)ethvl]-l-benzvlpiperidine

HaNACH2CHd 2 N-CH2~(
/\“/u, ACkCHa =< N-CHad >
X\,

- Ni2

30 g of 2-nitrobenzaldehvde, 21.4 g of l-benzyl-

4~aminoethvlpiperidine, and 100 m& of methanol were

stirred in a nitrogen stream at room temperature for

J hr. The resulting reaction mixture was cooled with



p- hydr oxybenzoate, sorbic acid, phenol, cresol, and chl orocresol.

[ Exanpl es] The present invention will now be described in nore detail with
reference to the followi ng Exanples. It is needless to say that the
techni cal scope of the invention of the present invention is not |limted

57 to these Exanples only. In the following exanples, all of the NWR val ues
are those of the conpounds neasured in f form Exanple 1

1- Benzyl - 4-[ 2-C(| -i ndanon) -2-vl]]ethvl ri dine hydrochloride [err]

ice, and a solution of 16 g of sodium borohydridé
in 30 hl‘of MeOH was dropwise added thereto. The
reaction was allowed to proceed at room temperature
for an additional 1 hr. The reaction mixture was
poured into water, extracted with methyvl chloride,
extracted three times with 150 mf of 10% hvdrochloric
aciéd, and washed with methylene chloride. Sodium
carbonate was added to the water phase to adjust
a pH value to 10, followed by extraction with methyvlene
chloride. The extract was dried over anhydrous
magnesium sulfate, and the solvent was distilled off
in vacuo, thereby preparing 28.4 g of l-benzyl-4-
[N-(o-nitrobenzyl)ethyllpiperidine.

This compound was dissolved in 100 m2 of methanol
and hvdrogenated in the presence of 3 g of 10%
palladium—carbon (hvérous) at a pressure of 4 kg/cmz,
thereby preparing 25.6 of the title compound.

« molecular formula; C21H29N3

- 'H—NYR(COCL,) 6 ;1.0 ~2.1 (%, m) | 2.64
Hoo) . 2.80Q04, 8). 3472400 8

(28.e) L 102024, 5, 7.30(35 s)

[y

n
2.0

(]

Example 8

3-{2-(l-Benzvl-4-piperidvl)ethyl-2-(1H,3H) -quinazolinone




B ———

0.37 g of |-benzvl-4-C2-C(1-indanon)-2-yl]]- -ethylpiperidine was di ssol ved
in 10 M of nethanol, followed by addition of 0.1 g of 5% rhodi um carbon.
The m xture was hydrogenated at room tenperature under atnospheric pressure
for 24 hr. The catalyst was filtered off, and the filtrate was concentrated
I n vacuo. The residue was purified by malg gg use of a silica gel colum
(met hyl ene chl oride : nethanol 200 :- he el uate was concentrated in
vacuo, and the residue was dissolved in nmethvlene chloride. A 10% sol ution
of hydrochloric acid in ethyl acetate was added to the resulting sol ution,
foll owed by concentration in vacuo to obtain a crystal, which was
recrystallized frommethanol /I PE to obtain 0.33 g (yleld 80% of the title

conmpound having the fo g e 7\
M\w—(_\ cia=? Y
\/\QAH -

H -

25.6 g of 4-(N- (o-amlnobenzvl)et 1wwll-l-benzyl-
piperidine, 15 g of 1,1'-carbonyldiimidazole, and
100 m? of methanol were heated under reflux for 12 hr.
After the completion of the réaction, the reaction
mixture was poured into water, extracted with methvlene
chloride ané dried over magnesium sulfate: The
solvent was distilleé off in vacuo theref*om.

The resxdue was purified by sxllca gel column
chromatography (5% MeOH-CH,CZ,) and recrystallized
twice from ethyl acetate, thereby preparing 3.0 g the
title compound.

* molecular formula; C,,H,4N0

< TH—YMR(COCI,) @ ;1.0 ~2.1(%4,a) (2.7
~3.00@Ha) (3.2 ~3. 604t a) (44

LR

24,8) . 6.3 ~T.4(85, m) L T.73(iH, s)

Example 9
1-L4'-(1'-Benzylpiperidine)ethyl-1,2,3,4-tetrahydro-

4-methv]1-5H-[1,4)~benzodiazepin~2-one dihvdrochloride




58 properties: * mp. ([err]C): 224-225[err]C * elenmentary anal ysi s:
C23H27NOHCL C H N calculated (%9: 74.68 7.63 3.79 found (%
. 74.66 7.65 3.77 Exanple 2 1-Benzyl-4-[2-C (1-indanon)
-2-ylidenyl]]ethyl piperidine hydrochloride [err] 0.32 g of 60% sodi um
hydri de was washed w th hexane, and 10 ml afqTHF was added thereto. A
solution of 2.12 g of diethyl 1-indanon-2-YI*phosphonate in 30 [err] of THF
was dropw se added thereto at O[err]C. The m xture was stirred at room
tenperature for 30 min and again cooled to O[err]C, followed by addition of
a solution of 3.43 g of 1-benzyl -4-piperidi neacet oal dehyde

CHa

0.35 g of sodium hvdride was suspended in 0.5 mi
cf dimethyvlformamide (DMF). The suspension was stirred
while cooling it with ice, anéd 0.52 g of 1,2,3,4-
tetrahydro-4-methyl-5H-(1,4]-benzodiazepin-2-one
dissolved in 3 mi of DMF was dropwise added thereto,
followed by stirring at room temperature for 30 min.
0.81 g of N4benzyl-4-(2—chloromethyl)piperidine
hydrochloride'dissolved in 3 mf of DMF was dropwise
added thereto, andé the mixture was stirred at 60 to
70°C for 7 hr. The reaction mixture was poured into
ice/water and extracted with méthylene chloride.
The extract was washed with a saturated saline solution
and dried over magnesium sulfate. The solvent was
distilled off in vacuo. The residue was purified by
silica geél column chromatography. A hvdrochloride
of the purified product was prepared by an ordinary
method. Thus there was obtained 0.17 g of a pale
yellow amorphous substance (yield: 13.5%).

- molecular formula; C24H31N3Q-2HC1




-

in 10 [err] of DWF. The m kture was stirred at
and then refl uxed for

and at 50[err]C for

m Xt ure
reacti on

et hyl

sol uti on,

acet at e.

Met hanol
m Xt ur e.

dri ed over

2 hr

magnesi um sul f at e,

room tenperature for
2 hr while heating t

and 20% sul furic acid were added at [err]C to the

10 min after the addition,
was made basic wi th an aqueous sodi um hydroxide solution and extracted with
The organi c phase was wash

the reaction 59 m

with a saturated saline
and concentrated i n vacuo.

2 hr

he

xture

The

resulting residue was purified'by maki ng use of a silica gel colum
(met hyl ene chl ori de net hanol 500 : 1). The eluate was concentrated in

vacuo, and the residue was dlssolved in nethylene chloride. A 10% sol ution
of -hydrochl oric aC|dlhn-\”“(Fﬁrl,) $1.25~2.02(8K,a) . 2.3z

(34, s), 2.79~2.05(24,04)  3.10C2%,

s}, 2.43(2%, ) 33426, ) 3. 01 (24,

Example 10

1-C4'-(l'-Benzvlipiperidine)ethvll-1,2,3,4~tetrahvéro-~

SH-l-benzazepin-2-one hvdrochloride

—C\/\{ Cd,—/@

Ei Ci

/\./-‘l 0
g

pot 14
(g ]
—

0.27 g of sodium hydride was suspended in 0.5 ml
of dlmetnylformam de (DMF). The suspension was
stirred while cooling it with ice. 0.60 g of 1,2,3,4-
tetrahydro~-5H-l-benzazepin-2-one dissolved in 4 m2
of DMF was dropwise added thereto. The mixture was
heated at 60°C for 15 min and then cooled with ice.
1.02 g of N~benzyl~4-(2~chloromethyl)piperidine
hvdrochloride was added thereto, and the mixture was

stirred at 60°C for 3.5 hr. The reaction mixture was
left to stand for cooling, poured into ice/water, and
extracted with methylene chloride. The extract was

washed with water and dried over magnesium sulfate.



s

ethyl acetate was added to the resulting solution, followed by
concentration in vacuo to obtain 0.78 g (yield: 27% of the title conpound.
1. 37 of diethyl |-indanon-2-yl phosphorate was al so recovered. nol ecul ar
formula; [err] [err] Exanple 3 1-benzyl -4-piperidi ne-carboal dehyde havi ng
the fornmula: [err] - was prepafed fﬁ];he foll ow ng way. 26 grans
of net hoxynet hyl ene-tri phenyl phosphoni um chl ori de was suspended in 200 mi

of anhydrous ether. 1.6M solution in hexane of n-butyl I|ithiumwas added
dropwi se to the suspension at the roomtenperature. The m xture was stirred
at the roomtenperature for '

The solvent was distilled off in vacuo. The residue
was purified by silica gel column chromatographv.
A hydrochloride of the purified product was preparead

bv an ordinary method. Thus there was obtained 1.40 ¢

of the title compound (vield: 94.8%).

- molecular formula; C24H30N20-HC1
- PR —NMR(CDCLg) 6 ;1 20~1.92(11d, &) < 2.20
~2.24 (44, 6s) | 2.60~2. 83 (4, @), 3. 44

(ZH,s) . 7.12~7. 24 (%H. @)

11

xample 11

N-C4-(1'-Benzylpiperidvl)ethvl]-5,6,11,12-

tetrahydrodibenzcth,f]azocin—ﬁ-one hydrochloride

— —
S \ !‘_I Y
L;‘izl.'iz—\ /\!"Ll-"i-:_ \/\
q . — -
\“\__\'

2.24 g of 5,6,11,12-tetrahydrobenzolb,flazocin-6-
one and 60% sodium hydride were added to 20 mf of
dimethylformamide. The mixture was stirred at 60°C
for 1 hr, and 0.7 g of l-benzyl-4-chloroethylpiperidine
was added thereto, followed by the reaction'for an
additional 3.5 hr.

The reaction mixture was poured into 20 ml of



30 nminutes and cool ed down to O[err]c. Then 30 m of a solution in
anhydrous ether of 14.35 g of 1-benzyl- 4-piperidone was added to the

m Xt ure

It was stirred at the roomtenperature for 3 hours and filtrated
to renmove out the insoluble.

reduced pressure.
~extracted with 1IN hydrochloric acid.” An

The filtrate liquid was concentrated at a
The obt ai ned concentrjt was di ssolved in ether and
égeous sol ution of sodium

hydr oxi de was added to the extract to have pH value of 12. The resultant
was extracted with nethylene chloride. The extract was dried w th nagnesi um
sul fate and concentrated at a reduced pressure. The residue was purified

with a col um aitkeled ewtiBctleldi A tlele thy 10RIRIta R SQWadndfa 3R @ lawith a
ylgld of 33 percent.

saturated saline solution, and dried over magnesium
sulfate. The solvent was distilled off therefrom
in vacuo.

The residue was purified by silica'gel column
chromatographv (5% MgOH in cazczz), thereby preparing
0.6 g of the title compound.

* molecular formula} CooH,N,O-HC1l

2973272
- NUR(COCHL) 6 11 ~2.2(%%.8) L 3.7
~4 1A m) L 4 15~4 502 0) | 4 45
(2. 5). 6.8 ~T.4(134,9)

Example 12

10-C4'-(l'-Benzylpiperidine}ethvl]l-10,11-dihvdro-5~-

methyl-5H-dibenzolb,elll,4]diazepin-ll-one hvdrochloride

<\(/g-\\/© - HCI

0”1 \ N\
. CH:CH. ‘C,.\"CH:"’(_/__,

0.25 g of sodium hydride was suspended in
dimethylformamide (DMF). The suspension was stirred
while cooling it with ice. 0.58 g of 10,ll-dihydro-

S-methyl-S5H-dibenzo(b,el(l,4]ldiazepin~-ll-one dissolved



61 The oi

was incorporated into 40 m of nethanol

hydrochl oric acid was added to the sol ution.

reflux for 3 hours and then concentrated at a reduced pressure.
was di ssolved in water.
to the solution to have a pH val ue of 12
wi th nmet hyl ene chl ori de:

and 40 m of 1N
It was heated so as to make
The resi due

An aqueous sol ution of sodi um hydroxi de was added

The extract -was

s

solution and dried with magnesium sul fate. It
reduced pressure and the residue was purified in a colum charged with

silica gel.

the solution was extracted
ed with saturated salt
was further concentrated at a

2.77 g of the intended conpound was obtained with a yield of 54

Th R forr) 100 Bt 4t Ry P el SR REREYY TRt oy

9.51(1 H, d).

mixture was stirred at 40 to 50°C for 20 min and
then cooled with ice. 0.71 g of 4-(amincethyl)-1-
benzylpiperidine was added thereto, and the mixture
was stirred at 45 to 53°C for 6 hr. The reéction
mixture was poured into ice/water and extracted with
methylene chloride. The organic phase was washed
with a saturated saline solution and dried over
magnesium sulfate. The solvent was distilleéd off
in vacuo. The residue was purified bv silica gel
column chromatography. A hydrochloride of the purified
product was prepared by an orcdinary method. Thus
there was obtainéd 0.78 ¢ of a pale vellow amorphous
substance (vield: 65.4%).

+ molecular formula; C28 31 3O HC1

- L —=NMR(COCLs) @ ;1. 20~1: 91(111 m)
2.80~3.00(24,8s) . 3.22(@4, 8), 3. 41
(24,5) 6.87~7.03(3%. @) . 7.08(CH, @) |

(&)

3

Example 13

Isopropvl 3-[C[4'-(l'-benzvlpiperidine)propionvllaminol-

2-pvrazinecarboxvlate hvdrochloride




ot memp

The conpound may be produced according to the nethods shown in (1) Arm

Kim zh., 36(9), 61.4-17 (1983) by R A Kuroyan, A |l. Markosyan, G M
S. A, Vartangan and (2) Ind. Chim Belge, 32, 64-5 (1967) by
B. Hermans and P. Van Dael e. : :

| - Benzyl - 4-[ (5, 6- di met hoxv-1 -i ndanan) - 2- yJidenyl ] - net hyl pi peri di ne

Snkhchyan and

hydr ochl ori de
at nosphere. 2.
anhydr ous THF,

62 [err] This 'reaction was conducted in an argon
05 [err] of diisooropylam ne was added to 10 [err] of

foll owed by addition of 9.12 [err] of a 1.6 M solution of

n-butyllithiumin hexane at O[err]C. The m xture was stirred at OC for
mn and then cooled to -78[err]C, and g—§olution,g{ 2.55 g of 5, 6-
' ’ ‘\) .

A3~ COSHCH:CH,— N=CHa=—¢ N
L\ jl\ \__/ N’ - HOY
NN-SC00CH

VRN

CHs CHa

18 g of 2,3-pyrazinecarboxylic anhydride was

added to 200 ml of isopropyvl alcohol, and the mixture
was refluxed for 1 hr. Thereafter, the alcohol was

istilled off therefrom. The resulting solid was
dissolved in THF, and 30.6 g of 4-(2-aminoethyl) -
benzylpiperidine and 21 g of l-~hvdroxvbenzotriazole
were added thereto. The mixture was stirred while
cooling, and 29.7 g of DCC was added to the mixture,
followed by a reaction at room temperature overnight.
The reaction mixture was filterea and THF was distilled

from the filtrate, followed bv addition of

rh

of
methvlene chloride. The mixture was washed with an
agqueous saturated potassium carbonate sclution and

then with a saline solution and dried. The solvent

was distilled off therefrom. The residue was purified
by making use of a silica gel column. The resulting
crystal Qas recrystallized from ether-hexane, thereby
preparing 8.81 g of a white crystal of the object
compound. A hydrochloride of thelcompound was prepared
by an ordinary method. |

- elementary analysis: C23H30N403'HC1-1/2H20

10



di met hoxy-1-indanone in 30 [err] of anhydrous THF and 2.31 [err] of
hexanet hyl - phosphori c ani de were added thereto. The m xture was stirred at
-78[err]C for 15 min, and a solution of 2.70 g of 1-benzyl-4-piperidine-
car boal dehvde in 30 nZ of ‘anhydrous THF was added thereto. The tenperature
of the m xture was gradually raised to r9amtenperature, followed by
stirring for 2 hr. An aqueous 1% anmoni u hl ori de sol ution was added
thereto, and the organic phase was separated. The water phase was extracted
with ethyl acetate, and the organi c phases were conbi ned with each ot her.
The conbi ned organi c phase was washed with a saturated saline solution,
dried over magnesium sul fate, and concentrated in vacuo. The resulting
resi due was purified by making use©f a sifiica gel¥ col um

calculated (%): 60.58 7.07 12.29
found (%) : 60.54 7.00 12.29

Example 14

N-C4'-(1l'-(p~-Hvdroxvbenzvl)piperidine)ethvl]-2-

guinoxalinecarboxvlic amide hvdrochloride

2 g 0of 2-guinoxalinecarboxvlic acid chloride
was reacted with 2.52 g of l-(p-methoxybenzyvl)-4-
piperidineethylamine in the presence of 2 g of
triethvlamine in THF at room temperature. The reaction
mixture was post-treated by an ordinary method and
purified by column chromatography, thereby preparing
2.5 g of N—E4'-(l'-(p—methobeenzyl)piperidine)ethyl]-
2-quinoxalinecarboxyvlic amide.

This compound was dissolved in 1 g of methylene
chloride and reacted with BBr3 for demethylation,
The product was purified by column chromatography,
thereby preparing 0.3 g of a product. A hyvdrochloride
of fhe product was prepared to obtain 0.2 g of a
creamy crystal.

- molecular formula; C23H26N402-HC1



63 (met hyl ene chl oride met hanol = 500 1 - 100: 1) The eluate was
concentrated in vacuo, and the residue was di ssolved in nethylene chloride.
A 10% sol uti on of hydrochloric acid in ethyl acetate was added to the
resulting solution, followed by concentration in vacuo to obtain a crystal,
whi ch was recrystallized fromnethanol /I PE to obtain 3.40 g (yield: 62% of

the title conpound having the follow . ng p erties: - mp. ([err]O
237-238[err]C (dec.) * elenmentary analysis: [err] C H N
calculated (%9: 69.64 6.82 3 .38 found (% © 69.51 6.78 3.30

Exanpl e 4 1-Benzvl -4-[ (5, 6-di met hoxv-1-indanon)-2-yl 3- nethyl pi peridi ne
hydrochl oride [err]
- 'H—-NMR(COCl,) 6 ;L.

0 (
~3.18(24, m) | 3.24~3.64(2d, a) . 3.32

[+ =
po—s
[{=]
[g]
[{w)
e 1nd
£l
N’
V]
0~
(&1
§zm

(24, 8) . 6.60(28, d)« T.05(24, d) . 7.17
(28, 8) . 7.64~3. 14 (44, @) . 9. 33 (1H. m)

Example 15

N-C4'-(1l'-Benzvlpiperidvl)ethvll-2-cuinoxaline-

carboxvlic amide

40 g of 2-guinoxalovl chloride was added to a
mixture of 4.6 g of l-benzvl-4-aminoethylpiperidine,
50 m& of pyridine, and.4~dimethylaminopyridine while
.stirring the mixture at room temperature, followed
by a reaction for 3 hr. Thereafter, the reaction
mixture was poured into water, extracted with methvlene
chloride, and dried over anhydrous magnesium sulfate.
The solvent was distilled off therefrom.

The residue was purified by silica gel chroma-
tography (5% MeOH—CHzczz) and recrystallized from
ethyl acetate, thereby pfeparing 3.0 g of the title

compound.



0.4 g of I-benzyl-4-[(5;6-dinethoxy-l-indanon)-Z- yl i denyl ] met hyl pi peri di ne
was dissolved in 16 [err] of THF, followed by addition of 0.04 g of 10%
pal | adi um carbon. The m xture was hydrogenated at room tenperature under

at nospheric pressure for 6 hr. The catal yst - 64 was filtered off, and
"the filtrate was concentrated in vacuo. The residue was purified by nmaking
use of a silica gel colum (nethylene chl m(ka: met hanol = 50 : 1). The

el uate was concentrated in vacuo, and the residue was dissolved in
- methvl ene chloride. A 10% solution of hydrochloric acid in ethvl acetate
was added to the resulting solution, followed by concentration in vacuo to

obtain a crystal, whj recrystallized fro thanol /I PE to obtain 0.36
g %l\@%%lar ormula; %d231{26rg4r632 *1?6‘1

- 'H—NMR(CDC1l,;) & ;1.16~2.20(%,m). 2.75
~3.04(28, m) . 3.40(24, s) . 3. 48~3.63
(24, t) . 7.13~7. 40 (34, @)« 7.70~3. 2§

(4. @), 9. 34 (1K, s)

1
t

"~
(ol
-3

p—s

Es
e
5]

Example 16

l-3enzvl~-4-(N'-phenvliaminoethvl)piperidine

e~ o /-—\ c ey 'l,—-..\\
h%LﬂzC.‘nz“\ ,.\‘-‘x:"",.\/__}

(

47 g of 4-(N-benzoylpiperidyl) acetate, 8 m!
of thionyl chloride, and 20 mi of benzene were heated
under reflux for 2 hr. Thereafter, the solvent was
distilled off in vacuo.

The residue was dissolved in 20 mf of THF. The
resulting solution was dropwise added to a mixture
of 1.86 g of aniline, 10 g of triethylamine, and 30 m2
of THF while cooling the mixture with ice and, at
the same time, stirring the mixture, followed by a
reaction at room temperature for about ll.hr. The
reaction mixture was poured into water and extracted
with methylene chloride. The extract was washed

with a saturated saline solution and dried over



; (yield: 82% of the title conpound having the follow ng properties: * mnp.
([err]C): 211-212[err]C (.dec.) * elenentary analysis: J[err] CL C H
"N calculated (%: 69.30 - 7.27 3.37 found (% . 69. 33 7.15 3.22
: Exanple 5 2-C4' - (1' - Benzyl pi peridine)ethyl]-2,3-di hvdro-1 -
" oxypyrrol o[ 3, 4-b] pyridine dihvdrochloride [err] 12.6 g of
2-hydr oxynet hyl ni cotinic acid | actone and 4Py of
4- (2- am noet hyl ) benzyl pi perazi ne were 65 stirred in a seal ed tube at
200[err]C for 7 hr. Thereafter, '

magnesium sulfate. The solvent was distilled off
in vacuo. The residue was purified by silica gel
chromatography (5% MeOH in CHZCZZ) to orepare 0.9 ¢
of 4-(N-benzoylpiperidyl)acetanilide.

0.9 g of 4-(N-benzoylpiperidyl)acetanilide was
dissolved in 10 m2 of THF. A solution ofl0.38 g of
lithium aluminum hydride in 30 m& of THF was dropwise
added to the resulting solution while cooling and
stirring the solution. The mixture was heated under
reflux for additioﬁal 1l hr. After the completion
of the reaction, water was added thereto. The resulting
precipitate was removed by filtration. The filtrate
was extracted with ethvl acetate, washed with a
saturated saline solution, and dried over anhvdrous
magnesium sulfate. The solvent was distilled ofi in
vacuo to prepare 0.7 of l-benzyl-4-(N'-phenylaminoethyl) -
piperidine.

* molecularformula; CZOHZGNZ

L VH—NMR(COCLS) @ ;1.0 ~2.2(3H.a) . 2.83

(2H.m) . 3. 10(2H, t) . 3. 44 (2H, s) L 3.7
(18,0s) . 6.4 ~6.8(3M.m) . 7.0 ~T.4

(TH, m)

Example 17

N-C4'-(l'~Benzvlpiperidvl)ethyllacetanilide




the reaction mxture was purified by maki ng use of a silica gel colum, and
a hydrochl oride of the purified product was prepared by an ordi nary nethod,
t hereby preparing 6.37 g of dihydrochloride of the object conmpound. * mp.
([err]C): 143.5-145[err]C * elenmentary analysis: [err] 2HCL C H

N cal cul ated (%: 61.77 6. 66 10. 29 found {% : 61.49 6. 68

9.98 Exanple 6 2-[4'-(1'-Benzy|piperidine% hvl ] -2, 3-di hydr o-5, 6-

di met hoxvoxvpyrrol oC3, 4- b] benzene hydroch ide 0 0.5 g of

2, 3-di hvdr o-5, 6- di net hoxyoxypyrrol oC3, 4- b] benzene was di ssol ved toget her
with a catal ytic amount of potassiumiodide in DMF. 0.21 g of sodium

hydri de (60% ) was adde%}to the resulting solution

‘ 2R l/"/_—
CH:CYCHACH: - - )
Z

N

0.4 g Of acetyl chloride was dropwise added to
a mixture of 0.7 g of l-benzyl=-4~(N'-phenylaminoethvl)-
piperidine, 2.0 g of triethylamine, and 20 mf of THF
while coolihg the mixture with ice under stirring.

The reaction:was allowed to proceed at room
temperatﬁre for 3 hr, and 20 m% of water was added
thereté, followed by extraction with methyvlene chloride.
The extract was washed with a saturated saline solution
and dried over anhydrous magnesium sulfate. The
solvent was distilled off therefrom in vacuo. The
residue was purified by column chromatography (5% MeOH
in CH2C£2), thereby preparing the title compound.

- molecular formula; C23H28N20

£)

CUH—YMR(CDCLS) 6 ;1.0 ~2.1(124, @) . 2.5
~3. 0024, @) . 3.39(24,s) < 3.6T(24, t)

8.9 ~T1.5(10H, a)

Example 18

N-(3'S5'-Dimethoxyphenvl)-N-[4'-(l'~-benzvlipiperidvl) -

ethvl]-4-fluorocinnamamide hvdrichloride




while cooling and stirring the solution. Thereafter, 1 g of
2, 3-di hvdr o- 5, 6- di met hoxyoxypyrrol o[ 3, 4-b] - benzene was. added thereto, and
the m xture was stirred 66 at 80[err]C for 4 hr. After the conpletion of
the stirring, [err] was added thereto, followed by extraction with
chl orof orm The chl or of orm phase was washed with water and dried (over
[err] The solvent was distilled off, andstie residue was purified with
silica gel, thereby preparing an ol eagin obj ect compound. A
hydr ochl ori de of the object conmpound was prepared by an ordinary nethod,
t her eby obtaining about 0.2 g of a creany crystal. nolecular fornmula; [err]
2HCL [err]

Q

. H \ A
F -@—ca=c:&c:fc:+,ca:—c,a o=

- - dC}
g

C:07 > Nocs

0.51 g of p~fluorocinnamovl chloride was added
to a mixture of 1.0 g of l-benzyl-4-IN'-(3',5'=~
dimethoxyphenyl)aminocethyllpiperidine, 2.0 g of
triethylamine, and 20 m% of THF while cooling the
mixture with ice under stirring. The reaction was
allowed to proceed at room temperature for 2 hr.
Thereafter the reaction mixture was poured into water,
extracted with ethyl acetate, washed with a saturated
saline solution, and dried ovef anhvdrous magnésium
sulfate. The solvent was distilled off therefrom in
vacuo.

The residue was purified by silica gel chroma-

tography (5% MeOH in CH Ccz,). A hyvdrochloride of the

2
product was prepared by an ordinary method, thereby
obtaining 0.9 g of the title compound.

. mélecular formula; C31H35N203F'HC1

L UH=MNR(COCLS) 6 ;11 ~2.1(8H.@) | 2.7
~3.0(2H, bd) . 3.51(20,5) . 3.83(34. m) .
6.1 ~6. 444, @) 6.9 ~T.8(L0# m)



Exanpl e 7.4- EN- (0- Ami nobenzvl)ethvl]-1-benzvl pi peridine 30 g of
2-ni trobenzal dehvde, 21.4 g of |-benzyl- 4-ani noethyl pi peridine, and 100
[err] of nmethanol were.stirred in a nitrogen streamat roomtenperature for
3 hr. The resulting reaction m xture was cooled with - 67 ice,
solution of 16 g of sodi um borohydti de 8q130-[err] of MeOH was dropw se

The reaction was allowed to proceed at roomtenperature for
1 hr. The reaction m xture was poured into water, extracted
with nethvl chloride, extracted three tines with 150 [err] of 10%

added t hereto.
an addi ti onal

hydrochloric acid, and washed with nethylene chloride.

was added to t

hase to adj ust

N-(4'-(1'~Benzvlpiperidine)ethvll-N-ohenvlnicotinamid

dihvdrochloride
]
7\ ! VAR
v N\tvetata = e
SN G TER G T e

0.70 g of N-[4'-(1'~benzylpiperidine)ethyll-

aniline and a catalytic amount of 4-(N,N-dimethyl-

amino)pyridine were dissolved in 30 mt of pyridine.

The resulting solution was stirred while cooling it
with ice. 0.85 g of isonicotinovl chloride was added
thereto, followed by stirring for 3.5 hr. The
solvent was distilled off in vacuo. The residue was
purified by making use of a silica gel column. A

dihvdrochloride of the purified product was prepared

by an ordinary method. Thus there was obtained 0.75

g of a pale vellow amorphous substance (yield: 73.0%).

+ molecular formula; C26H29N30-2HC1

- 'H—N¥MR(COCLS) & ;1. 13~2.01(3H, @), 2.81
(28, 86d) . 3.44(2H,s) . 3. 83 (2H,60)
6.84~7.26 (120, m) . 8. 31(2H. d)

Example 20

4-(l-Benzvlpiperidine)propananilide hvdrochloride

and a

Sodi um car bonat e



—
i a pHvalue to 10, foll owed by extraction with nethylene chloride. The
extract was dried over anhydrous magnesium sulfate, and the solvent was
distilled off in vacuo, thereby preparing 28.4 g of |-benzyl -

[ N-(0o-nitrobenzyl)ethyl 3pi peridine. This conmpound was dlssolved in 100
[err] of nethanol and hydrogenated in tggé?resence of 3 g of 10% 2

pal | adi um carbon (hydrous) at a pressur 4 kg/cnmferr] thereby preparing
25.6 of the title conpound. * nolecular forrmula; C21H29N3 [err] Exanple 8
3-[2- (I -Benzyl - 4- pi peridvl)ethyl-2-(lH, 3H) -gui nazol i none 68

0
I
ﬂ-:mccua;—@w-cm—é_} - HC1

0.5 g of aniline and 1 g of triethylamine were
dissolved in THF. 1 g of 4-(l-benzvlpiperidine) -
propionyl chloride was dropwise added to the
resulting scolution while stirring the solution,
followed by a reaction at room temperature for S hr.
Thereafter the solvent was distilled off and
methylene chloride was added to the residue. The
resulting solution was washed with water and dried
over MgSQ,. The solvent was again distilled off and
the residue was purified by making use of a silica
gel column, thereby preparing the object compound
in the form of oleaginous matter. A chloride of
this compound was prepared by an ordinary methogd,
thereby obtaining 0.14 g of a white crystal.

- m.p. (°C): 197.5-198°C
- elementary analysis: C, H, N,C-HCL
C H N
calculated (%): 70.28 7.58 7.81
found (%) : 70.50  7.58 7.83
Example 21

N-[3'-(l*'-Benzylpvrrolidine)methyllbenzamide




v, A

[err] 25.6 g of 4-[N-(o0-am nobenzvl)ethvl 3-1-benzyl - piperidine, 15 g of

1,1 -carbonvl diimdazole, and 100 [err] of nethanol were heated under -

reflux for 12 hr. After the conpletion of the reaction, the reaction

m xture was poured into water, extracted with nethylene chloride and dried

over magnesi um sul fate. The solvent was disgidled off in vacuo therefrom

The residue was purified by silica gel” col chromat ography (5%

MeOH CH2CZ2)- and recrystallized twice fromethvl acetate, thereby preparing

3.0 g the title conmpound. - nolecular formula; C 2H27N30 [err] Exanple 9
-(I'"-Benzyl pi peridine)ethyl -1, 2,3, 4-tetrahydro-

4- et hyl - 5H [ | MBrbehdediidzepi n- 2- one di hvdrochl ori de

0
il
CAHCY - -<:::N-CH= —{ij§ s

0.74 g of benzvl chloride was reacted with 1l g
of 3-(2'-aminomethyl)benzylpyrrolidine in the presence
of 1.5 g of triethylamine in THF at room temperature
while stirring the reaction system. The reaction
mixture was post-treated by an ordinary method and
purified by cblumn chromatography, therebyv preparing
0.32 g of the object compound. A hydrochloride of
the compound was prepared by an ordinary method.

- molecular formula; C19H22N20-HC1

-
-

: ‘“-NMR(CDEI;) g
~3.08(Td, @)L 34428, d) . 3.82(2
Hod) . 1.04~7.88 (104, =)

tlL

Example 22

4-[4'-(N-Benzyl)piperidyll-3-hvdroxv-p-methoxyv-

butyroghénone

0 QH
/Zi:jT/ng gdCHz—<::;V C"“{Z:>

CHa0



- 69 0.35 g of sodium hydride was suspended in 0.5 [err] of

di met hvl formam de (DVF). The suspension was stirred while cooling it with
ice, and 0.52 g of 1,2,3,4- tetrahydro-4-nmethvl-5H 1, 4] - benzodi azepi n- 2- one
dissolved in 3 [err] of DWF was dropw se added thereto, followed by
stirring at roomtenperature for 30 mn. Q&;g(ﬁ

N- benzyl - 4- (2- chl or onet hyl ) pi peri di ne hydrochl ori-de dissolved in 3 [err] of
DMF was dropw se added thereto, and the m xture was stirred at 60 to
70[err]C for 7 hr. The reaction m xture was poured into ice/water and

extracted with met gyld\?_l{lg%ghdlo{;odoem Rﬁeaﬁ(é%ﬁ?éa \é@&%@s@oedﬂ%%h a saturated

saline solution an OVEr™ mmagrresi u 50l Vet Was distilled

off yid-pogﬁlcggi- e 125 P XBi5eP U Ad G Y7 S8 1hETBOL £94 WMsETE LIBH 00T aphy.
of n-butyllithium in hexane was added thereto at 0°C.
The mixture was stirred for 10 min and then cooled
to -78°C. A solution of 1.65 g of p—methoxyécetophenone
in 10 m2 of TEF was added thereto, and the mixture
was stirred for 20 min. Further, a solution of 2.4 g
‘'0of l-benzyl-4-piperidinecarboaldehyde in 10 ml of
THF was added thereto, and the mixture was stirred
for 10 min. An agueous 1% ammonium chloride solution
was added to the reaction mixturé, followeéd byv
extraction with methvlene chloride. The extract was
washed with a saturated saline solution and dried
over anhvdrous magnesium sulfate. The solvent was
distilled off in vacuo. The residue was purified
by silica gel column chromatography (5% MeOH-CHZCZZ),
thereby preparing 2.0 g of the title compound. |

- molecular formula; C23H29NO3

CUR—¥MR(COCs) & : 1.0 ~2.2(3H. @) < 2.6
~5. 4(34,m) . 3.43(2H,s) < 3.81(3H,s)
A 1(IH) L 6.83(24,d) . T.17T(5H,s) «

Example 23

4-C4'-N-Benzvl)piperidvl]-p-methoxvbutyroohenone




of the purified product was prepared by an ordinary nethod. Thus there was
obtained 0.17 g of a pale yell ow anorphous substance (yield: 13.5%.

inol ecul ar formul a; C24H31N3 2HC1 [err] Exanple 10

‘I -C4'-(1' -Benzyl pi peridine)ethyl]-1,2,3,4-tetrahydro- 5H 1-benzazepi n-2-one
~hydrochl oride 0.27 g of sodi um hydri de ma8§§uspended in 0.5 [err] of

di met hyl formam de (DVF). The suspension was stirred while cooling it with
ice. 0.60 g of 1,2,3,4- tetrahydro-5H 1-benzazepi n-2-one dissolved in 4
[err] of DWMF was dropw se added thereto. The mi xture was heated at 60[err]C

for 15 mn and t; 1 .ygthice. 1.02 g of
N-benzyl-4-(2-cﬁggﬁé%§£k§ﬂ}ﬁfperidine
H :
\
: < -t )

/\@/CCU:CH:CH‘: \__/

Cds0

HC1

0.54 g of 4-[4'-(N-benzyl)piperidyll-3-hvdroxy-
p-methoxybutyrophenone, 0.1 g of p-toluenesulfonic
acid, and 30 mf of toluene were heated under reflux
for 5 hr by making use of a Dean-Stark reflux condenser.
After the completion of the reaction, the reaction
mixture was poured into an agueous potassium carbonate
solution, extracted with methyleﬁe chloride, and dried
over anhydrous magnesium sulfate. The solvent was
distilled off in vacuc. The residue was purified
by column chromatography (5% MeOH-CH2C12) to prepare
0.45 g of l-benzyl-4-(4-(p-methoxyphenyl)-4-oxobutyll-
piperidine. This compound was dissolﬁed in 20 mQ
of MeOH and 40 mg of 10% palladium~carbon (anhyérous)
was added thereto to effect hydrogenation at room
temperature under atmospheric pressure for 1.5 hr.

The insolubles were filtered off, and the solvent

was distilled off in vacuo. A hydrochloride of the’
product was prepared by an ordinary methoa.' The
hydrochloride was recrystallized from MeOH-iPE, théreby

preparing 0.2 g of the title compound.



hydrochl ori de was added. thereto, and the nixture was stirred at 60[err] C
'for 3.5 hr. The reaction mxture was left to stand for cooling, poured into
ice/water, and extracted with nethylene chloride. The extract was washed
with water and dried over magnesium sul fate, 71 The solvent was -
distilled off in vacuo. The residue was pur8f6ed by silica gel colum

chr omat ogr aphy. A hydrochl oride of the purified product was prepared bv an
ordinary nethod. Thus there was obtained 1.40 g of the title conpound
(yield: 94.8% . nolecular fornula; [err] HC1 [err] Exanple 11

N-[4-{1"-Benzyl pi neri dyd )&tz - fofindila 1 2c2,, gNO, HC1

 UH—NMR(CDCls) 6 ;1.4 ~2.3(11K @) 2.4
~2.7(24, @) . 2.93(2H, t) . 3.33(2H, 9)
3.87(34,8). §.93(28,d) ¢ 7.1 ~T7.35(34,
m) . T.94(2H, d)

Example 24

N-C4'-(1'-Benzvlpiperidine)ethvll-3-furancarboxvlic

amide hvdrochloride

r_)Z::D
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1.64 ¢ of 4-(2-aminoethyl) -l-benzylpiperidine
and 2.67 g of potassium carbonate were added to a
mixture comprising 40 m2 of chloroform and 40 mi of
water. The mixture was stirred for 1 hr while cooling
it with ice. The organic phase was separated, washed
with a saturated saline solution, and dried over
magnesium sulfate. The solvent was distilled off in
vacuo and the residue was purified by making use of
a silica gel column. A hyvdrochloride of the product
was p;epared'by an o;dinary method, thereby obtaining
1.60 g of the title compound in the form of a pale

yellow amorphous substance (yield: 61.1%).



t et rahvdr odi benzoChb, f] azoci n- 6- one hvdrochl oride 2.24 g of

t5,6,11, 12-tetrahydrobenzo[ b, f] azoci n-6- one and 60% sodi um hydri de were
“added to 20 [err].of dinethvlformam de. The nmixture was stirred at 600C for
1 hr. and 0.7 g of 1- benzyl - 4- chl or oet hyl pi peri di ne was added t hereto,
followed by the reaction for an additional %% hr. The reaction m xture was
poured into 20 [err] of 72 water, extract c(thh ethyl acetate, washed
with a saturated saline solution, and dried over magnesi um sul fate. The
solvent was distilled off therefromin vacuo. The resi due was purified by

silica gel colum ChpoﬁggggﬁggbyfégﬁhybCH I n [errh thereby preparing
19 74 2

- 'H—NMR(COC1,) 4 L47T~2.10094,m) | 2. 31
(

7.82 (14, dd)

Example 25

N-E4'-Benzvlpioeridine)ethvl]benzamide '

0
T —
PN LN N A
@ — Y
N =

1.47 g of N- (1-adamanuanemethvl)-4 (2-amincethvl) -
Piperidine and 0.73 g of potassium carbonate were
added to a mixture comprising 15 mf of chloroform
and 15 m? of water. The mixture was vigorously stirred
while cooling it with ice. 0.90 g of benzovl chloride
was added to the mixture, followed by stirring at.
room temperature overnight. The organic phase was
separatgd, washed with water and a saturated saliné
solution, and dried over magnesium sulfate. The
solvent was distilled off in vacuo. The residue was
purified by making use of a silica gel columa. The
purified product was recrystallized from ben:e;e-n—

hexane, thereby preparing 1.47 g of the title compound



0.6 g of the title conpound. nolecutar formula; [err] [err] Exanple 12

10-C4' - (1' - Benzyl pi peridi ne)et hyl ]-10, 11-di hvdr o- 5-

met hvl - 5H di benzo[ b, e] [ 1, 4] di azepi n-11-one hydrochloride [err] 0.25 g of

sodi um hydri de was suspended in dinethy rmam de (DVF).

The suspensi on was

stirred while cooling it with ice. 0.58 of 10, 11-di hydr o-

5- net hyl - 5H di benzo[ b, e] O , 4] di azepi n-11-one di ssol ved

73 in 5 [err] of

DMF was dropwi se added thereto. The mixture was stirred at 40 to 50[err]C
for 20 mn and then cooled with ice. 0.71 g of 4-(am noethyl)-1-

in the form of a pale yellow plate crvstal (vield:

72.63) .

- molecular formula; C25H36N20

CUH—MHR(COCLL) 6 5 1.20~2.28(2TH @)

1.

Example 25

2.72(24,8s) . 3. 43 (24, )+ 6.01(1H, bs) .
31~7.43 (34, @)L 7.87(LH, dd)

N-Methyl-N-C4'-(1'-~-benzvlpiperidine)ethvllbenzamide

hyvdrochleride
c .
it yan
C¥CH.CH. = N-CH
oY LT ey
~4 & NG

0.18 g of sodium hvdride was suspended in 2 m&

of tetrahydrofuran (THF). The suspension was stirred

while cooling it with ice. A solution of

.45 g of

N-[4'-(l'-benzyvlpiperidine)ethyllbenzamide dissolved

in 5 ml of THF was dropwise added thereto.

The mixture

was stirred at room temperature for 1 hr and again

cooled with ice. 0.36 ml of methyl iodide was added

thereto, followed by stirring at room temperature

overnight. The reaction mixture was poured into

ice/water, extracted with chloroform while conducting

salting out, washed with a saturated saline solution,



benzyl pi peri di ne was added thereto, and the m xture was stirred at 45 to
55[err]C for 6 hr. The reaction m xture was poured into ice/water and
extracted with nmethyl ene chloride. The organi c phase was washed with a
saturated saline solution and dried over magnesi um sul fate. The sol vent was

‘distilled off in vacuo. The residue was gfgified by silica gel colum

. chromat ogr aphy.. A hydrochloride of the p
“ordinary method. Thus there was obtained 0.78 g of a pale yell ow anorphous
substance (yield: 65.4%. * nolecular formula; [err] [err] Exanple 13

fied product was prepared by an

200001 3 1 Ak el B 0P 0 V] 8 o vene was
distilled off in vacuo and the residue was purified
bv silica gel chromatography.. Thus there was prepared
0.60 g of yellow oleaginous matter (yield: 47.0%) .

The starting material (0.22 g) remaining

unmethylated waslrecovered (recoverv: 15.2%).
A hydrochloride of the obtained.oleaginous matter
was prepared bv an ordinary method, thereby obtaining
0.52 g of the title compound in the form of a vellow

amorphous substance (yield: 37.6%).

- molecular formula; C26H38N20-HC1

- PH—-MMR(COC1,) @ ; 0.92~3.50(83H, ) <

1. 29 (38, s)

Example 27

N-{4'-(1l'-Cvclohexvimethylpiperidvl)ethyl]-N-

methvlbenzamide hvdrochloride

0

il | ﬁ\ . ’
(\l/c?cazca,—\_f\-caz -@ |
\\/J CHa - HCIL

0.6 g of N-methyl-N-{4'-piperidylethyvl)benzamide,
1.2 g of cyclohexyl bromide, 2.0 g of sodium bicarboﬁate,
and 30 m? of methyl ethyl ketone were heated under

reflux for 7 hr. After the completion of the reaction,

~



[err] 18 g of 2, 3-pyrazi necarboxvlic anhydride was added to 200 [err] of

i sopropyl al cohol, and the m xture was refluxed for 1 hr. Thereafter, the

al cohol was distilled off therefrom The resulting solid was dissolved in
THF, and 30.6 g of 4-(2-am noethyl)- benémbpiperidine and 21 g of

| - hydr oxybenzotri azol e were added theret& VY The m xture was stirred while
cooling, and 29.7 g of DCC was added to the m xture, followed bv a reaction
at room tenperature overnight. The reaction mxture was filtered and THF
was distilled off fromthe filtrate, followed by addition of nethylene
chloride. The m xture was washed with an aqueous saturat q ot assi um
carbonate sol WRESF HF AeitOh tRes HSaceE R v ‘ﬂ’r%i‘ég’.ed?'he sol vent

2?Figgségllg&qgéﬁégﬁésrrOHLPEESeE-?fﬁ§%é¥§%é¥”wJHéﬂ%é@éégﬁngéLBe of a

washed with a saturated saline solution and dried

over anhvdrous magnesium sulfate. The solvent was
distilled off in vacuo. The residue was purified

bv silica gel chromatography (5% MeOH-CH,C1,), thereby
preparing 0.3 g of the title compound.

- molecular formula; C,,E,,N,O0-HCl

22%34%2
< PH—NMR(CDCL.) @ ;0.2 ~1.1(208,a), 1.1
~1.50d%,a) 1.8 ~2.6(3E ) (7.4
(324, s)

Examples 28 to 177

The compounds synthesized in the same manner
as that of Examples 1 to 27 are shown in Tables 4 to

8.



was recrystallized from et her-hexane,

white crystal
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2- qui noxal i necar boxvlic am de.
met hyl ene chloride and reacted with BBr3 for denethyl ation.

hydrochl ori de of the product was prepared

purified by columm chromat ography,
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and 20 [err]
of THF.
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t he sol vent was
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Thereafter,
foll owed by a reaction at

xture was poured into water and

of thionyl

2 hr.

94

of THF while cooling the mxture with ice
The extract was washed with a saturated

8 [err]

The reactio

reflux for
The residue was dissolved in 20 [err]

stirring the m xt

and 30 [err]

i n vacuo.
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Exanpl e 16 1-Benzyl -4-(N -phenyl am noethyl) piperidine [err] 47 g of

resulting solution was dropw se added to a m xture of 1.86 g of aniline,
at the sane tine,

g of triethylam ne,

and,
extracted with nethyl ene chlori de.

saline solution and dried over

4- (N- benzoyl pi peri dyl) acetate,
of benzene were heated under
distilled off

tenperature for about 11 hr.

[err]

(p,3u0d)

v atqed




~sol ution.

The solvent was distilled off in vacuo. The residue
was purified by silica gel chromatography (5% MeOH in [err] to prepare 0.9
a of 4-(N-benzoyl pi peridyl)acetanilide. 0.9 g of

4- (N-benzoyl pi peridvl)acetanilide was dissolved in 10 [err] of THF. A
solution of 0.38 g of lithiumalum numhydride in 30 [err] of THF was
dropw se added to the resulting solution while cooling and stirring the
The m xture was heated under reflux for additional 1 hr. After
the conpletion of the reaction, water.was @dsled thereto. The resulting
precipitate was renoved by filtration. The filtrate was extracted with

78 magnesi um sul f at e.

ethyl acetate, washed with a saturated saline solution, and dried over
anhydr ous magnesi um sul fate. The solvent was distilled off in
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and

pi peri di ne.

79 [err] 0.4 g of acetyl
2.0 g of triethylam ne,

pi peri di ne,

Exanpl e 17

foll owed bv extraction w th nethvlene chloride.

| - benzyl - 4- (N - phenyl am noet hyl ) -

C20H26N2 [err]
reaction was allowed to proceed at roon1t§hﬁerature for 3 hr, and 20 [err]

20 M of THF while cooling the m xture with ice under stirring. The
of water was added thereto,

chloride was dropw se added to a wmixture of 0.7 g of

N-[4'-(1"-Benzyl pi peridvl)ethyl]acetanilide
1- benzvl - 4- (N - phenvl am noet hyl ) -

vacuo to prepare 0.7 of
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The residue was purified by col um chronmat ography (5% MeOH in [err]

The extract was washed with a saturated saline éolution'and dried over

t hereby preparing the title conpound. nol ecul'ar formul a;

Exanpl e 18 N-(3'5' - D net hoxyphenvl)
| - benzyl -4-[N - (3,5 - dinmethoxyphenvl)am no

et hvl ] -4-fl uoroci nnamam de hvdri chl ori de

anhydr ous nmagnesi um sul f at e.

vacuo.
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The reaction was allowed to proceed at
washed with a saturated saline solution

Thereafter the reaction m xture was poured into water,
A hydrochl oride of the product was prepared by an ordinary nethod,

The residue was purified by silica gel
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i n vacuo.

chl ori de was added t hereto,
colum. A
prepared by an ordinary mnet hod.

The solvent was distilled off
silica gel

W

The resulting solution was stirred while

I soni cot i noyl

C26H29N302HCL [err] -
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aniline and a catalytic anount of 4-(N, N-di nethvl- am no)pyridi ne were
* ol ecul ar formul a;

di ssol'ved in 30 [err] of. pyridine.

cooling it wth ice.
Thus there was obtained 0.75 g of a pale yellow anorphous substance (yield:

di hydrochloride O [err] 0.70 g of N-[4'-(1"-benzyl pi peridi ne)ethvl 3-

Example 19 N-C4 '-(I'-Benzvli peridi ne)ethvl]-Nphenvlnicotinamd

The residue was purified by making use
di hvdrochl oride of the purified product

followed by stirring for 3.5 hr.
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1 g of

82 a [err]
chl ori de was dropw se added to the

foll owed by a reaction at

Thereafter the solvent was distilled off and
The resulting sol ution was

The sol vent was again distilled

pr opi onyl
MySO4.
of f and the residue was purified by n%fkTE]use of a silica

resulting solution while stirring the solution,

g of triethylam ne were dissolved in THF.
roomtenperature for 5 hr.

and dri ed over

Exanpl e 20 4- (|- Benzvl pi peri di ne) propanani | i de ‘hydrochl ori de

nmet hyl ene chl ori de was added to the residue.

0.5 g of aniline and |
4- (| - benzvl pi peri di ne) -

washed with water
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7.83 .

83-

7.58
hydrochl oride [err] 0.74 g of benzyl ?Fhﬁlide was reacted with 1 g

H

70. 50

([err]O:

* mp.
C21 H26N2C-HC1 C

7.81 found (%
(1' -Benzyl pvrrolidine) niethyl]benzam de

~

t hereby preparing the object conpound in the form of ol eagi nous
A chloride of this conpound was prepared by an ordi nary nethod,

7.58

70. 28

col umm;
t hereby obtaining 0.14 g of a white crystal.

197.5-198[err]C * el enmentary anal ysi s:
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matter.
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of 3-(2'-am nonet hyl)benzyl pyrrolidine in the presence of 1.5 g of

triethylamne in THF at
[err] of diisopropylam ne was added to ?1[};?] of

4-[4' - (N-Benzyl ) pi peri dyl ] - 3- hydr oxv- p- met hoxy-

purified bv columm chronmatography,

nmet hod. nol ecul ar formnul a;
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R

THF in a nitrogen stream 7.6 [err] of a 1.6 Msolution of n-butvllithium

in hexane was added thereto at O[err]C. The m xture was stirred for 10 mn

and then cooled to -78[err]C. A solution of 1.65 g of p-nmethoxvacetophenone
in 10 [err] of THF was added thereto, and the m xture was stirred for 20
mn. Further, a solution of 2.4 g of |-benzyl-4-piDeridi necarboal dehvde in
10 [err] of THF was added thereto, and the m xture was stirred for 10 mn.
An aqueous 1% anmoni um chl ori de squtiaE 2@5 added to the reaction m xture,
foll owed by extraction with nethyl ene U i de. The extract was washed with
a saturated saline solution and dried over anhydrous magnesi um sul fate. The
solvent was distilled off in vacuo. The residue was purified by silica gel
col um chr omat ogr aphy (5% MeOH CH CZ2), thereby preparing 2.0 g of the
title conpound. nol ecular formnmula; C23H29NG3 [err]
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and 30 [err] of

0.54 g of 4-C4' - (N-benzyl) pi peridyl]-3-hvdroxy-
0.1 g of p-toluenesul fonic acid,

Exanpl e 23 4-[4'-N-Benzvl ) oi oeri dvl]-p-nmet hoxybut yr ophenone

hydrochl oride O [err]

p- met hoxybut yr ophenone,
tol uene were heated under reflux for 5 hr by making use of a Dean-Stark

f

extract ed
The

the reaction
{)Hydr ous magnesi um sul fate.

1:
The residue was purified by col um

After the conpletion of the reaction,
and dried over

m xture was poured into an aqueous potassium carbonate sol ution,

refl ux condenser.
wi th et hyl ene chl ori de,

i n vacuo.

solvent was distilled off
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Thi s
i nsol ubl es were

A hydr-ochl ori de

The
of the product was prepared by an ordi nary nethod. The hydrochl ori de was

pi peri di ne.
of MeOH and 40 ng of 10%

pal | adi um car bon (anhydrous) was added thereto to effect hydrogenation at
1.5 hr.

| - benzyl - 4-[ 4- ( p- met hoxyphenyl ) - 4- oxobut yl ] -
conpound was dissolved in 20 [err]
room tenperature under atnospheric pressure for

0.45 g of

i n vacuo.

H[err] Exanple 24

N—C4'-(1'-Benzv|piperidine)ethvl]-3-fa$g;carboxvlic am de hydrochl ori de

[err]

t hereby preparing 0.2 g of the title

and the solvent was distilled off

nmol ecul ar formnul a;

recrystallized from MeOH | PE

filtered off,

conpound.
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I n vacuo
t her eby
HC1

[err]

colum. A

1 hr while cooling it with ice.
Qhe formof a pale yellow

Ay an ordi nary met hod,

87 mol ecul ar fornul a;

i

washed with a saturated saline solution
The solvent was distilled off

The m xture was stirred for

magnesi um sul f at e.

1.64 g of 4-(2-an{noethyl)-l-benzylpiperidine and 2. 67 g of potassium

carbonate were added to a m xture conprising 40 [err] of chloroformand 40

of water.
The organi ¢ phase was separ at ed,

and dri ed over

and the residue was purified by making use or a silica gel

hydrochl ori de of the product was prepa
obtaining 1.60 g of the title conpound

anor phous substance (yield: 61.1%.

[err]
[err]
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fol | oned by
magnesi um

and dri ed over
The residue was purified

| uti on,

pi peridine and 0.73 g of potassium
acuo.

The organi ¢ phase was separat ed,

t hereby preparing 1.47 g of the

Huz moNZanemu {w103 *jouw

it HEH)

107

colum. The purified product was

hexane,

chlori de was added to the m xture,

The m xture was vigorously stirred while cooling it with
and a saturated sali

room tenperature overnight.
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The solvent was distilled off

Exanpl e 25 N-[4'-Benzyliperidine)ethyl]benzanide 0 [err] 1.47 g of
by maki ng use of a silica gel

of water.

carbonate were added to a m xture conprising 15 [err] of chloroformand 15
0.90 g of benzoyl

N- (| - adanmant anenet hyl ) - 4- (2- am noet hvl ) -

recrystallized from benzene-n-

I ce.

stirring at
washed with water
sul fat e.

title conpound

[err]
[err]
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A solution of 1.45 g

(vield: 72.69% * nol ecul ar
of N-C4'-(1'-benzyl pi peridine)ethyl]benzani de dissolved in 5 [err] of THF

The m'xturi{\j/ﬁ stirred at roomtenperature for

Exanpl e 26

[err]

[err]

| -N-[4" - (| -benzvl pi peri di ne) et hvl]benzam de hydrochloride 0 [err]

0.18 g of sodium hydride was suspended in 2 [err] of tetrahydrofuran (THF).

in the formof a pale yellow plate crystal
The suspension was stirred while cooling it with ice.

formul a;

| NNt hy
was dropw se added thereto.
1 hr and again
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fol |l oned
t her eby

magnesi-um

101 Coly9ey0ey fmaoy tom

(w'gg)gp gz L ' (PP'HTIOO'L
‘(PP'HT)ZP"9 " (W'HP) PO EA9P° € ' (s'HE)

15.2% . A hydrochl ori de of

89 and dried over

The reaction m xture was poured
I n vacuo and the residue was

| odi de was added thereto,
(J®e starting material (0.22 g)

1

of net hyl

chromat ography. Thus there was prepared 0.60 g of

0.36 [err]
extracted with chl orof ormwhile conducting salting out,

room tenperature overnight.
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i ce.

by stirring at
The sol vent was distilled off

t he obtai ned ol eagi nous matter was prepared by an ordi nary nethod,
obtaining 0.52 g of the title conpound in the formof a yell ow

yel | ow ol eagi nous matter (yield: 47.0%
remai ni ng unnet hyl ated was recovered (recovery:

purified by silica gel

into icel/water,
washed with a saturated saline solution,

cool ed with
sul fate.

8 °@Tqed,
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1.2

[err] [err] Exanple

27 N-C4' - (1" -Cvcl ohexyi net hyl pi-peridyl)ethvl 3-N- net hyl benzam de
After the conpletion

and 30 [err] of
for 7 hr.
e reaction m xture,

18

The extract was

0.6 g of N-methyl-N-(4'-piperidylethvl)benzam de,
2.0 g of sodium bi carbonat e,

90 water was added

brom de,
ket one were heat ed under

anor phous substance (yield: 37.6% . nolecular fornula;
et hyl

hydrochl oride 0 [err]
g of cycl ohexyl
of the reaction,

met hyl

o

foll oned bv

acet ate.

extraction with ethvl
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The residue was purified
Exanples 28 to 177 The conpounds

111
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1- (3- Fl uor obenzyl)-4- (5, 6-di net hoxy-1-i ndanon)-2-- vl ] net hyl pi peridi ne
hvdr ochl ori de 0.25 g of 4-[(5, 6-di met hoxv-1-indanon)-2-vli -

met hyl pi peri di ne was dissolved in 6 ml qg2¥? foll owed bv the addition of
0.29 ml of triethvlanmne and 0.13 m of uor obenzyl brom de. The
obt ai ned m xture was heated under reflux for 2 hours and 12
concentrated in a vacuum The residue was diluted with ethyl acetate,
washed with a 10 % acueous sol ution of sodium carbonate and a saturated
acueous sol ution of commobn salt successively, dried over magnesium sul fate
and concentr at eEk3ame ke vaciium
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methvlinineridine

”.o/\"/y 'an nc
a0t

0.85 ¢ of 3,5-dimethoxv-l-indanone ané 1.38 g

of l-benzovl-d-piperidinecarbaldehyde were dissolved
in 20 ml of annyérous THEF to obtain a solution.
1.02 ¢ 0of 238 & sodium me;qvla;e was added to the

sclution at 0°C. The obtained mixture was stirred
at a room temperature for 2 hours, diluted with
ethvl acetate, washed with a saturated agueous
solution of commeon salt, dried over magnesium
sulfate and concentrated in a vacuum. The obtained
residue was purified through a silica gel column
to obtainm 1.23 g of l-benzoyvl-4-{(5,6-dimethoxy~1-
indanon)-~2-vylidenyl]methylpiperidine (yield : 71 %).
1.23 g of this compound was dissolved in 20 ml
of THF, followed bv the addition of 0.3 g of 10 3
palladium/carbon. After the hyvdrogenation had been

carried out at a room temperature under an ordinary

pressure for one day, the catalyst was {iltersd out

and the filtrate was concentrated in a vacuum. The

residue was recrystallized from methylene chloride/



The obtai ned residue was purified through a

into its hvdrochloride by an ordi nary nethod.

recrystallized from nethyl ene chloride/lPE t
conpound (yield :72 9% . The characterisfi23

silica gel colum and converted
The obt ai ned product was

o obtain 0.27 a of the title

t hereof are as follows: mp.

([err]C): 230 to 232 (dec.) el enental

analysis as [err] O C H

cal cul ated( %

66. 43

6. 74 3.23 found(% 66. 18

4-[((5, 6-di net hox- 1-i ndanon) - 2-yl ] -

6.79 3.11 Exanple 191 1-Benzyl -

met hvl pi peri di ne di hvdrochloride 1.00 g of 5, 6-di net hoxv-1-indanone, 0.31 g
of parafornaldehyde and 0.90 m of |-benzvl pi perazine
hekane to obtain 1.10 g of the title ¢ompound
(vield 89 %). The characteristics thereof ars
as Zollows:
m.z. (°C) 151 to 152
slamental analysis as C,,%,.MNC.
- C 3 N
calculated (%) 73.26 6.92 3.3¢6
found (%) 73.30 6.85 3.32
Example 179
4-((5,8-Dimethoxv-l=-indanon)-2-vlimethvlpioeridine

nvdrochloride

-

<He

9.00 g of l-benzovl-4d-[(3,

2-v1l]methylpi

npe

dioxane,
hvérochloric acid.
unéer reflux
vacuum. The

extracted with ethyl acetate.

aqueous layer was adjusted to 12 with a 50

JOI\C/,N\“J(“"'H

6-dimethoxy~l-indanon) -

idine was dissolved in 90 ml of
followed by the addition of 20 ml of 6N
The obtained mixture was heated
for 10 hours and concentrated in a

residue was diluted with water and

The pH of the

E

agueous solution of sodium hydroxide and extracted

with methvlene chloride.

The organic laver was



126 were suspended in a mxcture conprisinc 30 ml of ethanol

wat er .

successi vel y,

The obt ai ned residue was purified through a silica cel
into its hydrochloride by an ordinarv nethod..

dri ed over

and 2 nl of

The pH of the obtained suspension was adjusted to 3 with
concentrated hydrochloric acid, heated under
allowina to stand and filtered to obtain a white solid.
suspended in nethyl ene chl ori de, washed
sodi um car bonate and a saturated acueous sol ution or

reflux for 3 hours, cooled by
This solid was

a 10 % aqueous sol ution of
common salt
magnesi um sul fate and concentrated in a vacuum

columm and converted

The product was

recrvstalIize@dﬁﬁydrwﬂmmaohaumﬂﬂnaﬁradhéﬁh;;sﬂlu¢ﬁpniQﬁe conmpound (yield

23% . The

characteristics thereof are as follo

common salt, dried over magnesium sulfate and

concentratad in a vacuum. The obtained rasidue

wWas converctac

i
1

vs

to

s hvdroc!

method.

Tha
2

()]

cotaine

from methangl/a2thancl

zitle compound (vield :

thereof are as follows:

m.p. (°C): 249 to 250 (dec.)

elemental analysis as c,

/‘2

~
1]

calculated (%)

o)}
N
1]

~J
[9))

found (%)

Zxample 180

1-({3-Fluorobenzyl)-4-[(5,6~dimethoxv-l~indanon) ~2~

vl]lmethvlonioeridine hvdrochloride

)
1

c¥”\/K

I
I~

f
al

:
™\
f-l =
-& N~ (‘)

ﬂ

0.25 g of 4-[(5,6~dimethoxy~-l-indanon)-2-vlj~

methylpiperidine was dissolved in & ml of THF,

Zollowed bv the addition of 0.29 ml of triethylamine

and 0.13 ml of 3-fluorobenzyl bromide. The obtained

mixture was heatad under reflux for 2 hours and



el enent al
6. 88

mp.(C 227 to 228 (dec.) an
cal cul ated( % 60. 79
6. 95
et hoxycar bonvl pi peri di ne 127 [err]

2- yl] et hylpi peridine was di ssol ved

addition of 0.15 ml of ethyl chlorofor
heat ed under reflux for 3 hours, dilut

concentrated

with etchvl acetats,

in a vacuum.

washed with a

alysis as [err] C H

6.16 found(% 60. 31

6. 06 Exanple 182 4-[(5.6-Di net hoxy-I|-indanon)-2-vl]nethvl-|-

0.50 g of 1-benzyl-4- [5, 6-di nethoxy

2;2%51 of benzene, fo!lomed bv the
The obtai ned m xture was

ed with

The dil

fL

residue was

T2
T2

10 % agueous

solution oI sodium carbonate ané a saturatadé acgueous
solution of common sal:t successivelyv, dried over
magnesium sulfats ané concentrated in a vacuum.
The obtained residue was purified through a silica
gel column and converted into its hvérochloride dv
an ordinary method. The obtained oroduct was
recrystallized Irom methvlene chloride/IPE to
obtain 0.27 ¢ of the title compound (vield : 72 3).
The characteristics thereoi are as follows:
m.o.(°C): 230 to 232 (dec.)
elemental analvsis as C2 28NO3-HC1
C H N
calculated (%) 66.43 6.74 3.23
found (%) 66.18 6.79 3.11
Example 181
l-Benzvl-4-[(5,6-dimethoxv-1-indanon) -2-v1]~
methvloiveridine dihvdrochloride
? .
1.00 g of 5,8-dimethoxy-l-indanone, 0.31 g of

paraformaldehvde and 0.9

0 ml of l-benzvlpiperazine



e ——

ethyl acetate, washed with a saturated aqueous sol ution of sodium

bi carbonate and a saturated acueous solution of commopn salt successively,
dried over magnesiumsul fate and concentrated in a vacuum The obt ai ned

resi due was recrvstallized -rom et hyl

acet at e/ hexane to obtain 0.45 a of

the title conmpound (yield : 94 %9. The (ﬁt@racter- I stics thereof are as

follows: mo.

([err]C: 132 to 133 elenmental analysis as [err] C

N cal cul at ed( % 66. 46 7.53 3. 88 found(%

7.53 4.00

were suspended in a mixture comprising 30 ml of

ethanol and 2 ml of water. The pH of zhe obtained

suspension was adjusted to 3 with concentrated
nydrochloric acid, heatz2d under reflux Zor 3

hours, cooled bv allowing to stand and Zi

to obtain a whites solid. This solid was suspende

in methylene chloride, washed with a 10 3 aqueous

solution o0f sodium carbonate anéd a saturated

agueous solution of common salt successively, drisd
over magnesium sulfate ané concentratsd in a vacuum.
The obtained residue was purified throuch a silica

cel column and convertad into its nvdrochloride by

LA}

an orédinary method. The >

the

w
w
rn
ct

from methancol to obtain 0. g ©

—

yield : 23 3). The charactaris

rt

follows:
m.p. (°C) 227 to 228 (cec.)

elemental analysis as C,3H,gN,0,-2HCL

o H N
calculated (%) 60.79 6.88 6.

found (%) 60.31 6.95 6.06

Example 182

d-{{5,8-Dimethoxv-l-indanon)-2-vllmethvli-1-

oduct was rescrystallized
itle compounc

ics thereof are as

ethoxvcarbonvlpiperidine

66. 79

E

Exanpl e 13 4-[ (5, 6- D nmet hoxv-1|-indenon) -2-yl]nethyl-I-



——— T

——

et hoxycar bonyl pi peridine 2.00 a o-f 4-[(, 6-di nmethoxy-I-indanon)-2-vl]-

nmet hyl -1 - et hoxycar bonyl pi peri di ne was di ssolved in 30 nml of carbon
tetrachloride, followed bv the addition of 0.98 g of N bronosuccinin de and
0.02 a o- benzovl peroxide. . The obtainﬁ%% ] Xture was heated under rel ux
for 5 hours, diluted wth carbon tetraclldrii de, washed with a saturated
acueous solution of sodium bicarbonate and a saturated aqueous sol ution of
common salt successivelv, dried over magnesi um sul fate and concentrated in
a vacuum The obtai ned resi due was dissolved in 20 M of THF, foll owed by
the addition of 1.66 m o- 1,8- diazabicvclo(5.4.0] undec-7-ene. The

obtai ned m xture was heated under reflux for 30 m nutes and concentrated in
a vacuum The residue was gLQgg\d3Mtr1 hyl acetate, washed with a

saturated acueous sol ution—0f g0 Hel tyCaridd over magnesi um
CA€
0.30 ¢ of l-benzvl-4-[(3,é-dimethcxy~l-indznon)-
I-vi]lmethvlipiperidine was dissoived in 3§ =i o2

senczene, Iollowed bv the addition of 0.15 mi of

2thvl chlorciformate. The obtained aixtura was

(11
[e])
£
'-J
¢l
)

neatad under reflux for 3 hours, dilut

]

zhyvl acetate, washed with a saturateé acueous

sodium

n
h

olution o sicarbonate and a2 saturated
acueous soltuion of common salt successively,
éried over magnesium sulfate and concentrated in

2 vacuum. The obtained resicdue was recrvstallized

Irom ethyl acetate/hexane to cbtain 0.43 ¢ of

r

he title compound (vield : 94 %). The character-
istics thereof are as follows:
m.p.(°C): 132 to 133

elemental analysis as C,,H,-NOg

C H N
calculated (%) 6o.4d86 7.53 2.88
found (%) 86.79 7.53 4.00



et

sul fate and concentrated in a vacuum The obtai ned residue was purified
through a silica gel colum to = 129 obtain 1.12 g of the title conpound
as an oil (yield :
| -Benzyl -4-[( 1, 3-i ndanedi on) - 2-vl i dengl’p-g§ net hyl pi peridine 0.17 nl of

di i sopronyl am ne was added to 3 ml of &anfivdrous THF. 0.75 ml of a 1.6 M
solution of n-butvllithiumin hexane was added to the obtai ned m xture at
The obtained m xture was stirred at OC for 10 m nutes and cooled to

0C.

- 78C,

f ol | owed

56 % nolecular fornmula: [err] [err] Exanple 184

Zxample 183

d-1(5,6-Dimethoxv-l-indenon)-2-vlimethvl-1~

ethoxvecarbonviniveridine

2.00 ¢ 0of 4-((3,6-cdimethoxy-1~-indanon})-2-v1l]-~

hvl-l-ethoxycarbonylpipericdine was dissolved in

of carbon tetrachloride, Zolloweé by the

- ~

addition of 0.98 ¢ of N~bromosuccinimide and 0.02 ¢

of

benzovl peroxide. The obtained mixture was

heated under reilux Zor 3 nours, dilutseé with

arbon tetrachloride, washed wixh a saturatad

agueous solution oi socdium bicarbonate and a saturated

agueous solution of common salt successively, dried

over

THF,

=

magnesium sulfate and concentrated in a vacuun.

The obtained residue was dissolved in 20 ml of

"

followed v the addition of 1.66 ml o 1,8~

-

diazabicvclo(5.4.0] uncdec-7~ene. The obtained

mixture was heated uncder reflux for 30 minutes and

conce

ated in a vacuum. The residue was dilut=ad

with ethv]l acetate, washed with a saturatsd agueous

solution of common salt, dried over magnesium

sulfate and concentrated in a vacuum. The obtained

residue was purified through a silica gel column to



by the addition of a solution of 0.18 g of 1, 3-indanedione in 8 m of
anhydrous THF and 0.21 m of hexanet hyl phosphoram de. The obtained m xture
was stirred at -78C for 15 m nutes, dléggpd by the addition of a solution
of 0.33 g 130 of 1-benzvl-4-piperi ar bal dehvde in 3 ml of anhvdrous
THF. The obtained m xture was gradually heated to a roomtenperature,
stirred at that tenperature overnight, diluted with nethylene chloride
washed with a saturated aqueous sclutio- of conmon salt, dried over
magnesi um sul fate and concentrated in a vacuum The obtai ned resi due was
recrystalIIZed°£LQth§tQ§|@ns chh@r kdeALPEohRolntlale Qnlgig of the title
conpound (yield :

(yleld : 56 %).

molecular formula: C,.H NO5

lg-NMR(CDCl4) 8 5 1.23(3H,t), 1.41%2.90(11H,m),
3.84(3H,s), 3.88(3H,S), 4.10(24,5), 6.60(1H,S),

6.97(1K,S), 7.03(lH,S).

Example 184

l-Benzvl-4-{(1,3-indanedion)-2-viidenvl]-

methvloineridine

0.17 ml of diisopropylamine was added to 3 ml
o anhvdrous THEF. 0.75 ml of a 1.6 M solution of
n-butyllithium in hexane was added to the obtained
mixture at 0°C. The obtained mixture was stirred
at 0°C for 10 minutes and cooled to -78°C, followed
by the addition of a solution of 0.18 g of
1,3-indanedione in 8 ml of anhydroué THF and
0.21 ml of hexamethvlphosphoramide. The obtéined
mixture was stirred at -78°C for 15 minutes,

followed by the addition of a solution of 0.35 g



The characteristics thereof are as follows: mp.([err]C: 173 to 174 (dec.)

el enental analysis as C

6. 39 . 4.23 found(% 79. 43
1- Benzyl- 4-[ (5, 6-di net hoxyi nden) - 2-yl ]

g of 1-benzyl-4-[(5, 6-dinethoxy-I-inda
dissolved in 5'm of nethylene chloride,
131 10 % solution of hydrochloric acid in
m xture was concentrated in a vacuum

3

l-benzy

anhyvdrous THF.

L]
-2

a room

ra overnight, &i

2

washed with 2
over
in a vacuum.

£o obtain 0.12

g o

The characteristics

m.p.{°C): 173 to

elemental analysis

calculated (%)

found (%)

Txample 185

l1-8enzvl-4-{(5,6—-dime

el -

l-d-piperidinecarbaldehvde
The obtaine
mperatur
lu

saturated

from methylene chlorid
the tit

tle compound

thereol

N cal cul ated (% 79.73

6. 20 4.31 Exanple 185
pi peri di ne hydrochl oride 0. 24
=yl ] et hyl pi peri di ne was
foll owed bv the addition of a
‘ethyl acetate. The obtained

in 3
d mixtures was

i
scTlxrec

31

2,
tea

ague

cuecu
magnesium sul

The obtzined

(yield

Zollows:

hoxvinden)-2-vlimethvl-

niperidine

hvdrochloride

'™ 1\/«
“““:( #A\_f

-’ - —
Chyor T

0.24 g of l-penzvl-4d-

M

%‘\_f

F/
s, >
i 2) ,C:

P’

[(5,S-dimethoxv-l—indanol)-

2-vljmethylpiperidine was dissolved in 5 ml of

methylane chloride, Zollowed by the addition of a



The obt ai ned residue was recrystallized fromnethylene chloride/lPE to

obtain 0.24 g of the title conpound (vield 95 99 . The charactristics
thereof are as follows: mp. (C: 21.6 to 217 (dec.) elenental analysis as
[err] C H N cal cul at ed((@%l3 72.07 7.56 3.50
found( % 71. 82 7.63 3 Exanpl e 186

| - Benzyl - 4-[ 3- ((5, 6-di met hoxv- | -i ndanon)-2- vlidenvl]propyl oi oeridi ne
hydrochl oride 0.31 m of diisopropylam ne was added to 5 nl of anhydrous
THE. 1.39 m of a 1.6 Msolution of n-butvllithiumin hexane was further
added to the obtoalan%lr@ﬁtowg-a}l‘,gcocn'ﬂger sQbtlped Mytne pas stirred at
OC for 10 minutes and cooled to -78C, followed by the addition of a
solution of 0. T3 obdfained mixture was concentrated in a vacuum.

The obtained rasidue was racrystallizeé Zrom

C H N
calculated (% 72.07% 7.56 3.30
found (%) 71.82 7.63 3.33

Sxample 186

l-3enzvl-4-({3-[{(35,6-4imethoxv-l~-indanon) -2~

vlidenvl]ioropvioineridine hvdrochloride

0‘ o~ %)
G:o/‘ =CACACH, _f§_€2>' HQ

0.31 ml of diisopropylamiﬁe was added to 5> ml
of anhvdrous THF. '1.39 ml of a 1.6 M solution of
n-butyllithium in hexane was further added to the
obtained mixtura at 0°C. The obtained mixture was
stirred at 0°C for 10 minutes and coolad to -78°C,
collowed by the addition of a solution of 0.39 g of

3,4-dimethoxv-l-indanone in 5 ml of annvdrous THF



5, 6-di me thoxy-1l-indanone in 5 mM of anhydrous THF’ 132 and 0.35 m of
hexanmet hyl phosphoram de. The obtained m xture was stirred at -79C for 15
m nutes, followed by the addition of a solution of 0.50 g of
3-(I-benzy|-4-pieridine)propionaldehvd@lEpZS m of anhydrous THF, The
obtained m xture was gradually heated to a roomtenperature, stirred at

that tenperature for 3 hours, diluted with ethyl acetate, washed with a
saturated acueous solution of common salt, dried over magnesium sul fate and
concentrated in a vacuum The obtai ned residue was purified through a
silica gel col gpa and;camvg#tadthgehyhghag@mggahg@hde Ihean ordlnary

net. hod of obtain 0.55 g of the title conpound as an oil (yield 61 %
obtained mixture was stirred at -78°C for 15 minutss,

ui

followeé by the addition of a soluticn of 0.50 g

n 5 ml

rh
P E

o 3—(l;benzyl—4-pipe:idin e) propionaldehyvce
of anhydrous THF. The obtained mixture was gradually
heated to a room temperature, stirred at that
temperature for 3 hours, diluted with ethyl acetate,
washed with a saturated acueous solution of common
salt, dried over magnesium sulfate ané concentrated
in a vacuum. The obtaineé resicdue was purified
through a silica gel column and converted into its

hvérochleride by an ordinary method oI obtain 0.

Ul

3¢
of the title compoundéd as an oil (yield : 81 %).
molecular formula : C,6H31NO i

1
‘H-NMR(CDC13) 6; 1.10~3.00(13H,m), 3.45(2H,S),

50(2#,8), 3.90(3H,S8), 3.95(3%,8), 6.58+7.20

(35,m), 7.27(3H,S8).

Exanple 187

l-Benzvl-4-{3-{(5,6~-dimethoxv-1-indanon)-2-vl1]]-

propvlpiveridine hvérochloride



{ mol ecular formula [err] 31NO3 HO [err] Exanple 187

] |- Benzvl - 4-[ 3-[ (5, 6-di net hoxv- 1-i ndanon)-2-vl ]- propyl pi oeridi ne
hydrochl ori de [err] 0133 0.40 g of 1-benzyl-4-[3-[(5, 6-di net hoxv- 1-
i ndanon) - 2-yl i denyl] propyl pi peridine was di ssolved in 15 m of THF,
foll owed bv the addition of 0.1 g of 10 ro%ﬁladi um carbon. After the
hydr ogenati on had been carried out at a t enperature under an ordinary
pressure for 2 hours, the catalyst was filtered out and the filtrate was
concentrated in a vacuum The residue was purified through a

0.40 ¢ of l-benzyl-4-{3-[(5,6-dimethoxy-1-

indanon}-2-ylidenyl] Jpropvlpiperidine was dissolved

th

in 153 ml of THF, followed bv the addition of 0.1l g

-

10 % palladium/carbon. AZfter the hydrogenation

O
b4

had been carried out at a room :emperature_under

an ordinary pressure for 2 hours, the catalyst Qas
filtered out and the filtrate was concentrated in

a vacuum. The residue was purified through a

silica gel column and converteé into its
hvérochloride by an ordinary method to obtain

0.37 ¢ of the title compound as an oil (vield : 84 §).

molecular formula: C26H33NO3-HC1

l5-NMR(CDC1l3) 6 ; 1.007 3.30(18%, m), 3.38, 3.43
(totzl 2H, each S8), 3.85(3%,8), 3.90(3H,S8),
6.77, 6.83 (total 1l#, each S), 7.05, 7.10
(total 1lH, each S), 7.18, 7.20 (total 3H,
each S)7
Examples 188 to 249

The compounds listed in Table 9 were each synthesized

and analyzed.



ucedchl ori

silica gel colum and convertﬁqgghmgaslsem
method to obtain 0.37 g of the as an i HIg \GHEFg HA@ E
nol ecul ar fornula: [err] [err] to 249 The cORERIWIED pd in
Tabl e 9 were each synt hesi zed aple 9 3N
Physi cocheni cal const ant S afXang e St r uct ura mul a (mp.,
el enemtat—amarysrs, NWR €rcC.) 35
thchocnemlcal constants
Example Structural formula (m.p., elemental analysis, NMR etc.)
|4
lH-NMm (CDCl~) 3;
; 1.00n 3.40(24d,m), 3.47(24,s),
5 3.78(3H,S), 6.90n7.50(3%,m),
188 __'-'_»o~,/\/"7\ . ~ ° j' 8 [ (3d,m)
r@/’\/“;—' ﬁ\_::-"-t_\\g/ 7.23(3E€,S8).
=3, molecular formula: C23527N03 HCl
lg-auMR(CDCl,) &
o 1.05~2.12(9%9E,m), 2.50~3.40(5H,m),
AKX -~ 3.48(2%,8), 3.88(3H,S), 6.98(l%,q),
5] " - =
183 Ot “‘@ 7.15%7.32(2%,m), 7.23(5%,S),
)
C34h0 ’ 1irs U S . - .
u 3 HCE moleculas formula: C,,H,,NO,-HCL
m.p. (°C) 199 to 200 (cec.)
elemental analysis as C24H,9NO3 -HC1
o E N
190 calculated (%) 69.30 7.27 3.37
found (%) 69.24 7.40 3.38
m.p.(°C) : 198 to 199
Ciha elemental analvsxs as C, H,NO,-HCL
~ (
191 C-L*C‘C/g_, “ c H N
C ““Lf‘“£\—> calculated(%) 69.30 7.27 3.37
' HC3 found (%) 69.15 7.42 3.47
m.p. (°C) 200 to 201
Ch . : elemental analysis as C25H31N04 -HCL
192 Cu o) cu ,,_CH__.@ N C H N
40 calculated(y) 67.33 7.23 3.1l4
ch found (%) 67.10 7.16 3.00




Physi cochem cal
el enent al - anal ysi s,
2.55% 3. 43(5H, m, 193
7.23% .43 nol ecul ar

constants Exanple

Structurm

\;\mw

f or mul
A ST Y e
. .3.48(2H.9), ﬁﬁ’ﬁé@%@ S),

175 to 177 el éenent al

HC1 mp.(Cl):
135 m

anal ysis as C23H27hK> 942
C HTNTI9%4 - calculated(V) - 74.68 7.63 3.79
..+ hut fommd( t) ) 72.77 79@%5;606§em12ak2004 ants 72.90
7. 71} e8am@len pS¢O)ctipnal t fodslq dec| ) Emepent alemanrysi anakyeps, Mo O
a 195 0 C 0 |{calculated(% 74.68 7.63 3.79
cHC2. . foundg 72.68 7.49 3.70 1/2 H20 CO 72.90
7.71.-3.720 1 \
! lg-NMR(CDC13) 6
| '_3..05~«z-.15(9x,m), 2.5502.43(58,m) ,
5 QL Q) (3H,m) -
i HQ s 5 NOR. s
g e _molecular.:ormul;: C, 4, ,NOF-HC1
i m.p.(°C): 175 to 177 i
' elemental analysis as C,.H,.NO.HCl l
_ : N <3 24 l
Cly o - o .- - C H N :
194 q', \ M--:l \ _‘f_: A
- é?rflg‘ L?“C~6§? calculated(s) 74.68 7.83 3.79
) =03 found (%) 72.77 7.64 3.62
1/2 E, O (%] 72.80 7.71 3.70
{
m.p.{°C): 211 to 213 (éec.)
5 elegental anglysis as C23H27N0-HC1
) ._Fl_.___,a_v\_@) | | c =4 N
195 RO TRz calculated (%) 74.68 7.63 3.79
! 1 . £ 72.8 7. .70
Gy HC2 ound (%) 72.68 49 3
) 1/2 HZO (%) 72.90 7.71 70
m.p. (°C): 153 to 154
. c _ elemental analysis as C,;H,,NO,
196 | "CIOT >o —Ch-st@ | c : N
G2 calculated(s) 75.59 7.45 3.83
found (%) 75.77 7.28 3.64
m.p.(°C): 170 to 171 (dec.)
s e;ementa; analysis as C23H27NO3
197 C$Gﬂfﬁi5“dﬁ4rh | - ¢ i N
pa™N~  calculated{s%)  75.59 7.45 3.83
| found (%) ~ 75.61 7.47 3.55




m p. | C): 153 to 154 el errent al

anal w&s as C23H27NC3} 188, SHEHOUAEBEENG Al g5J
c ssmetﬂ ee“ cal cul atel(% REFHABED 7.45 3.83
found(% \m p. (O0): 170 t oLdFi—fdec——etemert al
anal ysis as C23 2HN03 ~~~~C H N 197 '
cal cul ated( % 75. 59. 3 83 foundl\/ls)]_36 75.61 7.47 3.55 136
Phy siceehentecat—constants—tanpte—SH-ueturatr—formota S
el enental analysis, NWVR etc.) mp. (C: 175 to 176 elenmental analysis as
C26K33NC3 HAL ‘ thsxcochem cal constants
fExample- tructural formula (m.p., elemental analysis, NMR etc.) |
| | |
i | e . |
i ‘m.=.(°C): 173 to 176 :
: ) elemental analysis as C, H,.NO,-HCL
A N ¢c & x|
198 “IQ/'J"-*“\._'-‘“:“-‘-\__') calculated(s) 70.33 7.72 3.15
cs ] - D
‘ 2 ound (%) 70.2 7.40 3.35
; !
% !
‘ {
i m.p. (°C): 236 to 237 (éec.)
o elemental analysis as C,,H,.N0;.ECL
N :
SeANA ~\ o H N
132 WSO g e calculated(3) 69.08 6.55 3.50
‘R found (%) 68.97 6.82 3.29
m.p. (°C): 195 to 196 !
; g elemental analysis as C23 NQ-HC1
| A LV IR
QLI =0 c & w
200 N~ _ - .
: -RQ calculated (%) 74.68 7.863 -7
' L found (%) 74.72 7.77 3.78
lg-NMR(CDCL,) &
' .100v2.10(138,m), 2.60~3.08(SH,m),
e Cﬂ“q’~:'n-f5> 1 {
L Oi v et 3.41(24,S), 7.00v7.85(4H,m},
20 :
"HQO 7.19(54,S).
molecular formula: C24H29NO HCL
Llu-NMR(CDCL ) §;
o 1.17(34,4), 1.12%2.10(9H,m),
Neo=CO 2.60v2.93(2H,m), 3.41(2H,S),
202 L ra -l (
K . 3.51(14,q), 7.20(SH,S), 7.30v7.92
“{(SH,m) .
molecular formula: CjoHo47NO-HCL




C H. N 198 is Sheet Has Been Replaced cal ¢ 2033 _.7.72
3. 15 found(% 70. 8 m p. (eC): 236THI6 ST (#1%% BEEN
el enental anal ysis as C23H2 - cabReplatmd(9%9 +-~C
H N 199 ( %< - calculate , —55-
3.50 . HCA foundN@@ 68.97 618973.29 mp. (X): 195 to 196
el enepi-al—englysts—as E23H2ANOHCE—246
C . H N 200 - cal-cul atéd(% 74.68 7.63 3.79 found(%
74.7R 7.77 |3.78 1H NVR(CDC13) 6; « mmV51cocnemIcail;uhsa&qu(13H n,
2. 60+ Bx &8 51, | mS trwcAne2l, Sprmal@ol?. 85((4&Nn_3,, )emental analysis,HY¥¥R atc.)
7. 19[ SH,S). nol ecular fornmula: C24H29NO. Cl -
! m.p.(°C): 126 to 127
. ”eleme;tal analvsis as C35533N03-HC1
- e oA ¢ C E": \1
203 \.-v_-.-..\'/‘| o = h
ey AT eyl calculaved(s) 70.33 7.72 3.1s
=" 53 ~ found (%) 70.41 7.48 2.85
f
1E-NMR(CDCLly) §;
; - ~ 1.00%3.40(20H,m), 3.50(24,$),
E yos bue{5rﬁw,enﬁ_«rlfh,: 3.90(3H,S), 3.97(3H,S), 6.38(1%,S),
o <5< o 7.18(1%,s), 7.31(5d,S).
|- L
! | molecular formula: C,7H35N0,-ECL
?
- l"-vva(cnc13) §;
§ | . 1.05%3.36(226,m), 3.45(2%,S),
i CaSAA o 3.85(3H,S), 3.90(3H,S), 6.78(1H,S),
] 205 | e Jé'-'ec'i’iu—'r@_.. {é\ 3 5 i ) ( n ) 78(1H,S)
3 7.08(1%,8), 7.21(58,S8).
! “HCT
I r : 3 .
? . molecular formula: C28h37VO3 ECLl
le-NMR(CDCL,) &7
1.10v2.5Q(7H,m), 2.70v3.02(2H,m),
| - 7 3.48(2H,S), 3.56(2H,S), 3.79(3H,S), |
,- ,J . r s - .d g ’ » ’ ’
~ \- -” 3 ana
206 cizij”*“Lr oL QD 6.69 (1H,dt), 7.02v7.50(3H,m),
-HQ 7.21(5H,m).
molecular formula: C23H25N02-HC1
LH-NMR(CDCLy) §;
5 1.50v3.57(11H,m), 3.48, 3.50(total
: 2H, each S}, 3.83, 3.85 (total 3H,
207 (:“K—m M
: QL/'""\_/“C‘&-@> : ~each S), 6.57v7.39(4H,m), 7.22(SH,m)|
! 43 ‘HQ ,
; - molecular formula: C23H25N02-HC1




LH NVR( CDC13)
.6014 .93 H-m),

constants Exampl e
NVR etc.) mp.

Ca25] (oF:
2.85|.  -NMH

|
|Example

5 1. 17( 3 @a&xe acf)(OH, ), 202 Vi 30 2
3 . A SMHHA) ruﬁ o tv@%ﬁ@zmwm
~nDIecuLak H27N0eHC1 137 PHyERLASEReni ca
Str ornula - (mp., elenmental analysis,
(1Q): 126 _to 127 el emental Jaaaevsis as _[err] HC1 203 C
|| cul at edl % 70. 33 7472 3.15 found(% 70.41 /.48
R(CDC13) d;- 1.00"3.40(2QH, m, 3.50(2H, S)
_ : th51cochem‘cai constants
Structural formula elamental analysis, NMR etc.)

(m.p.

. —————

208

ly~-NMR(CDCL3) §;

 1.358%2.55(7H,m),
3. so<za,s>, 3.63¢
(6%,5), 6.53(1H,ét
,.22(53,5), 7.57(

[™

2
2%,

1
-l

molecular formula:

J.85(3%,8),

7.07(1%,4),

(58]
-

-
o=

R(CDC ) é;
'_.50N2.30(7H,m),
3.48(2E,8), 3.53({
3.90(3H,S), 4.03(
6.6L(1%,8), 7.25(

/

molecular formula:

2.78%3.03(2H,m) ,
24,d), 3.82(3E,S),
3E,S), 6.58(1F,dt),
54, ) .

zsazgwo -HC1

&

1E-NMR(CDCLl,) §;
1.52v2.55(78,m),
3.50(2H,S), 3.59(

©7.05v7.55(3H,m),

molecular formula:

2.78%3.02(24,m),
2#,8), 6.72(1H,dt),
7.22(54,8).

CppHoNOF - HCL

2

212

lH—NMR1c0c13) 3;
1.50%2.55(7H,m),
2.78%3.02(2H,m),
J.57(2H,S8), 6.66{
(38,m),

mdlecular formula:

2.38(34,5s),
3-48(2!‘!;5) 'l.'
1H,dt), 7.3807.60

7.21(54,8).

C23H,gNO-HCL



3.90(35,S), 3.97(3HS), Tﬁsﬁstrﬂas n R
7.18(1H *S), 7.31(5H,5). \\ mil a:  C27H35NBEIGBHEET HAS BEEN.
1H NMR(CDCI 3) C; 1. o5m 5( 2H, S) 205 | pp~FHERLACED
3.85(3KS), 3.903HS), 7% | ecul ar Tormula: C28H37NO3- HC
111-NMR(CDCl 3) _C: . ~~~1 10 6 9. m, 2. 70A-3.02(29, M,
3.48(2H,S), | 3. 56( 2H, S), 3. 791 3MS), 1206
6.69(IH dt)] 7.02-7.50(3H m, 8q ~ 7?%5(SH m . nDI c%g%% fornula
C23 Etructural formula 1 WR(GBG : $§6 H m
3,4§?§§§g§gltotal 2H, each S), 3.83, (8.85 (p&@meﬂ§ﬁl BFPL IS, Sk atct)
each S), 6. b?@ﬂ 39(4H, m, 7.22(5g mol.ecul ar formul a: C23H25NC2. HG
LlH-NMR(CDCL,) 35
1_48'\42-60(7:-:'-11)( :-32(35‘:,3),
213 - —_ 2.7703.02(28,m), 3,49(48,S),
= O =i 1oy 0 . o
(S 4 6.69(18,é¢e), 7.10v7.67(3E,m),
< o) 7.22(SE,S) . i
1
molecular Zormula C23325NO-€CL §
m.p.(°C)l: 174 o 175 5
6 elemental analvsis as C23—:25N03
1 1~ C H N
™~ N f PN {
214 ﬁ-:giij%*”'uj"“‘ﬁgp calculated(s) 69.08 6.55 3.30
) S found (%) 69.12 6.41 3.43
m.p.{(°C): 175 to 178
a aelemental analvsis as C30 31 O3
. 50 .,’\/’ﬂ_”_! \ —m c Y N
215 | BrowOr AR calcaulated(s) 79.44 6.89 3.09
found (%) 79.04 6.87 2.77
m.p.{°C): 180 to 181
elemental analysis as CZSHBLNOB'HCI
2 c H N
216 ggzgﬁﬁIjhc J”~C» calculated(s) 70.65 7.30 3.17
A found (%) 70.34 7.05 3.07
m.p.(°C): 228 to 230 (dec.)
: elemental analysis as C,Ho4NO5- :Cl
{ ' : ' C H
217 I e a0 calculated(3) 69.43 6.08 3.52
. HE found (%) 67.89 5.97 3.45
1/2 H,0 (%) 67.89 6.19 3.44




- ,,———

) 13 8 Phy5|cochen1cal

constants Exanpl e

g
Structural formula ﬁtal anaIyS|s;ENNR -BLe Tf:j;“*“
HR.N[\/R(CDC] 3)6 1. 580 "3. 0a22H,rT), §h..- it HAS BEEN
3.50(2H, S), 3.63(2H, d) 6.63(1 H dt), ¢.93 | RERE CER. 22(5H, 9),
7.57(1 H, d). erI ecul ar f 4H2NQ3 I-faoH-M-NR(CDCI 3) 5, 1.5 2.55
7THMW 2. 78" , 209 0 3. 48(2HS) 3 56(2g. d)
3.89(3H 95), 209 CA3404 $ < N&* 4 4.00(3H,S), 6.62(1H,dt),
7.07(1 H, d), |. Q 8>7.21(1H,d), 7.22(%HpBysinokaemiarlf opnekant@24H27NB' HC1
Example| Structural formula ‘(m.p., elemental analysis, NMR 2tc.)
| 1a-NMR(CDCL,) 6
. 2.48%3, 07(‘3d,m), 3.48(2%,9),
6/7'\,_.._.___/"\_ 20 6.73(1E,dt), 7.10%~8.10(4E,n),
213 QT T 7.22(34,S). |
A
molecular formula Cy3EygNO-ECL
m.p. (°C): 211 to 213 (dec.)
E elemental analysis as C, H,.N0-&
219 gL gi=ts) c 5 N
'@;ﬂ\’j uf? calculated (%) 75.47 7.39 3.87
| T founé (%) 75.22 7.41 3.57
“l-NMR(CDCL,) §;
 1.20n2.60(78,m), 1.96(3E,d),
o]
PR R 2.7002.97 (2E,m), 3.46(3E,S),
220 < & L 6.67(1%,dd), 7.2L(5H,S),
A 7.21%7.61(58,m) .
- molecular formula: C,,H,gNO-HECL
m.p.{(°C): 170 to 171
elemental analysis as Co g4 NOy
9 : '
o : o H N
\C _
221 CéfiuézL)hC”‘{EP*%‘@§ calculated(3) 77.0L 7.70 3.45
Ch found (%) 77.10 7.67 3.43
lH-NMR(CDClB) 6;
s 1.10v2.40(13H,m), 2.70%3.00(2H,m),
Cis O' 3.45(2H,S), 3.48(2H,5), 3.86(3H,S),
HCLWARG
222 | ey w”"\—' 9 3.91(34,5), 6.68(lH,tt), 6.80(1lH,S),
- HQ, 7.20(6H,S) . o
molecular formula: C27333NO3-HCL




o ————
1- NNR(CDCl 3) 6; 1.50rv2.50(7H m,

2. 7898. 03( 2K, ),

3.48(2E S), 3.53(2H, o) P ﬁ;’sfée@xe Beed0(3H, S), 4. LH, dt), _
6.61(1H, S), 7.25(5f, S)'™ la: C25a29NDMICHSHERT HASISRECDA 3) 6;
O 1.52.2.55 (7H m, 2 m , 3.50(2HS),]| 3. 5932&,@)506 72(1 H, dt),
211 .. 5"7.55(3H, m, ul ar
formul a: C22i 22NOF- HC1. HR- NIVR( CDC13)d 22: 14 1.50
i 2. 557HNy, 2. 38(3H S), 2. 79TT 3 02033 Zatz2r o), 3 57(2HS)
6.66(1H dt),} 7.389 7.60'(3N,n), 7-21(5@h151cm@4%%¥e%ﬁ E%%gugq_-C23H25hE>H01
Example Structural Zormula (m.p., elemental analvsis, NMR 2tc.) .
|
l4~NMR(CDCL,) §; |
1.20~2.40(1SHE,m), 2.63~3.00(2%,nm), g
. S 3.46(2%,S), 3.30(24,s), 3.88(3%,s),
S N 0 SN TN~ 5 < -
424 "'J’;A(‘J’ "'"*‘@"&‘: Q‘\‘;\," “L\:-) B N 03(3:1,...) r °~°a(-.- :: ’ 6.83(-.-,5),?
- e 7.19(1%,s), 7.21(5H,S). !
‘ mdleéula: formula: C2853_vo3-HCl
i
! m.o2.(°C): 130 to 135 :
; eiemental analvsis as C,gEogN04-HCL §
\...:\/'\/( s N ard Pouf Cc " N '
224 C—.'ﬁ)\,“"-‘?"f-""‘t}"-‘.‘fg} calculated(3)  70.98 §.87 3.18
e found (%) 70.81 6.72 3.10 i
LH-NMR(CDCL,) §;
p 1.10v3.50(16€,m), 3.87(34,S),
Che 3.93(3H,S), 6.80(1lH,S), 7.0007.25
225 *-N 3
> c&o “ -rr (6H,m} .
el
= 111 Far: .
mclecular -o;mula. C24H29VO -HCL
‘m.p.{(°C): 186 to 188 (dec.)
lH-NMR(CDCl3) §; 1.65v2.10(7H,m),
- a 2.65v2.75(24,m), 3.25v3.83(5H,m),
226 | O 4 MDY 3.92(3,S), 3.98(3H,S), 4.60(2H,S),
N c;;,x\/\/'c" iy TE A |
0 6-88(1!{’5)( 7-19(1H,s){ 7-26““
7.60(5H,m).
| molecular formula:® C.,4 29V04
’ m.p.(°C): 220 to 221
i elemental-énalysxs as C25H3lN03'HCl
1! Gy £ ™\ c% C H N
| 27 | AP IR calculated (%) 69.83 7.50 3.26
‘ HQ found (%) 70.03 7.51 3.26




139 Physi cochem cal
Pyschei acotnt (mp.,

—

constants Exanpl e
e|eﬂﬁﬂmaaﬁaﬂh¢

Structurm
ced \VR et c. )

f

qul_a

f THIC SHEELHAG- M

CDC1

3) 6 . ~~~~1.4 2 32(3H,,S), 213 3 REPLAGED
2.77' 3.0202H, m, 3,49(4H, , 7.1007. 67(Hm—€H3 HCZ
7.22(SH,S). nol ecul ar for 3H25hK>H mp. (' C) 174 to 175
el enental analysis_as C23H25hD3 cal cul ~t ed( N 214 1A4
cal ¢ul at edl 69.08 6.55 3. 50 {ound(% 69.12 6.41 3.43
mpy(1C: 175 to 176 © physicochemical constants
Examplq tructural formula .} (. 5., elemental analysis, ¥MR ezc.)
‘m.o.{°C): 212 tc 213
elemental analysis as C,gH;;NO;-HCL
g : c 8 N
o - ) ""13
223 C?”Tﬁﬂjk-u- A-?qc) calculated(s)  69.83 7.50 3.286
Che™~ z . 29 £2 T 1 1 18
= Zoundé (%) 69.62 7.38 21.15
| HQ .
i
: ‘m.p.{°C): 222 to 230 (dec.)
| elemental analysis as C.,5 3lN -&5CL
cronA c 5 N
=5 " /A T
229 .jcﬁgy\}ﬂﬂﬂ_§<3rﬁzfﬁu ealculated(s)  69.83 7.50 3.26
T e Zound (%) §9.91L 7.43 3.28
15-NMR(CDCl,) §;
©1.00%3.50¢14H,m), 3.73(24,8),
O MGL 3.86(3H,S), 3.93(3H'S)p 689(‘--15)’
TS NP g W 7~ 7.12(1: 7.2207.80 (4K, m) .
230 C;g.cn N Lj”¢¢1§§ | /.--(_qu), 7 7 (4,1
i 'HCl molecular formula: C24HZBN205-HCL
m.p.{°C): 210 to 211
o elemental analysis as C, H, N0 -#CL
. A ) . .Nﬁ; .
231 Eﬁ‘:CD 2 o) | c H N
: = -y calculated (%) 62.54 6.34 6:08
; found (%) §2.48 6.34 5.96
i m.p. (°C): 234 to 236 (dec.)
1
‘elemental analysis as C, H,oN,0 -HC1
g 4 24728725
o oG T,
232 | e HCY, calculated(S) ~ 62.54 6.34 6.08
' ~ found (%) 62.56 6.25 S5.83




el emental analysis as C30H31NGB 21S

~~~~~~~~~~~ ~C H N cal cupalsges Bee‘n ﬁd 6.89 3.09 f Io vy 79.04
6.87 2.77 mp. (OC) 180 anal ysi s as HYTK OxﬁSCBE[N H
N 216 m cuI at edA() 65 REPLA0ED3. 17 [ fIN
-found(% 70. 34 p {@} 229 to 230 (dec:

anal ysis as C23H23NO3 HG C H 1N 217 3 (o .d
cal culatotdg—69—4t3—6-—08—3—5—f-oret-ot 5789 5. 07 345 172
H20 {( % 67. 89 6.19: 3.44 Physicochemical constants
Example Structural formula (m.p., elemental analysis, MMR 2tc i
L-NMR(CDCLly) §: !
1.1003.43(14E,m), 3.32(24,s), I
N N 3.84(3d,8), 3.91(3KE,S), 6.3507.08
233 G (O s ;
r.::q’\/\' b Rt (I. L) . :
A moleculax formula: C,,%,.NO,-ECL i
‘m.p.(°C): 146 to 148 |
elemental analysis as C,,%,.NO, -HCl |
2222 4 i
o o :
I C o N !
Cas~= 1\ . N . . - - . !
A } S N TN nlae=as 1 b ] H
234 cﬂdksﬁ“r\ﬂ NG} n calculaced (%) 66.51 7 ;z 2 ;: i
b £ 3 "c--‘ -.- -2
s _ouna(_%) 66.73 7
i
m.p. (°C): 193 to 194
o . elemental analysis as CZSH31NO4-HC1
235 C“? cm .4-#.;-9 ) c B N
eRe - calculated(%) 67.33 7.23 3.14 |
. - l
e found (%) 67.43 7.22 3.13
§
o i
m.p. (°C): 226 to 228 (dec.) }
" a elemental analysis as C,cH,;NO,-HCl |
] [T — : . i
236 -G?§E§3:>”:“J g<35@gﬂrh c H N
S o calculated (%) 6§7.33 7.23 3.14
2 found (%) §7.21 '7.29 2.97
s
‘ - Lu-NMR(CDCL,) §&;
. - 0.78~3. 40(14H m), 3.46(2H,S),
’ N '3.85(3H,S), 3.91(3H,S), 5.0L(2H,S), :
237 Cs:ﬁﬁf#¢*{:? 29 . | :
G 2 6.78(1H,S), 6.80v7.43(9H,m),
A 7.09(1H,S).
molecular formula: C3)H3gNO4-HCL




140 Physi cocheni cal constants Exarrpl e Structural f-ngu--a_vf:-_-;_-;vi————(;m—p-. :
el enental anal ysi sTh,g\Mgete{aeB nB (CDC13) 6; 2.48] TBIX02(IBR i BEEN
3.48(2H S), 218 tfl 6.73(1H dt), 7{10"' REPOAGED M), 18
nol ecul ar fornul a: (GC) 211 to 213 (decT) - |
el-ement al anal ysi s HCI 219
c A N cal cuI at ed(U 75.47 7.3 848 67 found(% 75. 22
7.4 57 IF NVR( CDC13) 6, 1.207" 2. 60(7/M m), 1. 96(3Hd) 220 ’
2.7 _7269&3@ 3.46(3H S), 220 | o 1diPo 00,8101 Hdl,T2L(SH S, |
B Exam% ' Structural formula {m.p., elemental analysis, NMR stc.) |
_ _ ;
l z
‘ m.p.(°C): 224 to 225 (dec.) :
! | elemental analvsis as C,3H,8N,o1-25c15
i Y 2 l
A~ N A ~ c 3 N i
| 238 \-u-'/l\ L{\_,:__‘ ,‘,J..r_-_._: M} : . ;
= - = calculated(%)  60.93 6.67 6.18 |
28 founé (%) 58.72 6.98 5.58 l
| E,0(%) 58.60 6.84 5.94 |
|
m.o.(°C): 253 to 258 (cdsc.) ;
. ele ental analysis as C.,5 31L03 H2C1
C-:,-:mﬁ{,;.;.&ﬁq:; c E N
239 ey o~ s A = = -
G - uea calculated(3) 69.83 7.30 3.25
' founc t3) 63.60 7.49 3.27
{
m.p. (°C): 225 to 226 (cec.)
R elemental analysis as c24h35v03 -HC1
G . g o
O/ IP S : C g 0
240 CJ‘"Q A ) 68.31 8.60 3.32
> R calculated(s) . . .
found (%) 68.17 8.49 3.351
m.p. (°C): 226 to 227 (dec.)
; elemental analysis as C,gH,,NO,-HCL
N o) o
C ' calculated(s) 72.17 6.92 3.01
HQ found (%) 71.71 7.07 2.85
5.(°C): 243 to 245 (dec.)
elemental analysis as CZSHBlNOB +HC1
q e
c‘w~ A vy r-\ “.—’O—j;g) C H N
242 | L AEAPEE ‘calculated(3) 72.17 6.92 3.0L
HCQ found (%) 71.75 6.92 3.0l




mol ecul ar f or mul a: C22H25NG-"HC1 m p ("C: 170 to 171 el enental analysis as

C26031NC3 221 laced e H

N C22"3 ThlsShee‘“aSB"‘ ated(%  77.01 | FliggH %€¢é§EN

f ound( % 77. 10 W NKR(CDCI 3) 6; REP!

1..10"2.40(13H m, 2.703 >83. 4512H, S) ,
3.48(2H,S), 3.8631H,5), 222 3.91(3H, 9),

6. 68ttt 0. 80(TH S) ,—TCcT— 7. éU(bH b) nmol ecul ar 1 ornul a:
C27P33NGC8. H&I 141 PhyS|cochen1caIDgggg%@@ggd@gynﬂdgnbtghggcturaI fornula

(”1Drxaﬁbﬁgénbabuaaakxilsorﬁhﬁaetc )(m Py elemental analysis, NMR 2zc.) |

m.p. (°C): 191 o 192
elemental analysis as C, . H,,NO.-5Cl
¢ o 1
243 | SO nnny S E N
e had = { calculated (%) 65.60 7.20 2.94 |
{ 7 § found (%) 65.34 7.27 2.79 !
| !
m.p.(°C): 219 to 221
_ _ elemental analysis as C27i35VO_ #CL g
RO _pet ¢ E N
244 "’:E§2z><3{: CHCiredy calculated(g) 64.09 7.17 2.77
= o1 % | found(s) 63.27 7.19 2.51
172 E,0(3) 62.96 7.2¢ 2.72
!
1g- VMR(D,O) d; %
A 1.100v3.12(14E,m), 3.84(3E,S), §
245 LC‘EBTR":AFLp . ucl 6.70(1H,S), 6.84(1H,S). i
9 Wk
C%0 - . .
molecular ;ormulaf C16h21N03-nCl
NG | m.p-(°C): 182 to 183 ;
N,ﬁ%gbémx ' ‘elemental analvsis as C3OH33NSO6 i
246 cﬁa\;fo\-«“\ sl 3Dy | . o H N
o calculated(s) 64.39 ~5.94 12.51
founad (%) 64.42 5.78 12.52
m.p.(°C): 240 to 241 (dec.)
{} L | elemental analysis as C26H33N0252 HCli
247 Z I '}v--:.*f.-cbﬁ‘i-@) o c H N
Heg calculated(s) 63.46 6.96 -2.85 x
found (%) '~ 63.18 6.78 2.80 ix




). 6; 1. 102. 40 15 ¢ﬁ3 00(2H, M, ;ﬂ e
OH, s) 3. 50( 2H, S)Ih THIS SHELY 131D BEBELS),
6.83(1H,S), ‘“ 21(5H, S). nol gcul ar REBrAGHDa: [efr] 28
) 130 to 13 aIyS|s as C26HZ9NCZ HCI—TC H
calcul @@ 70.98 6.87 3.18 .
f.ound( % 70.81 6.72 3 B4 NVR(CDC13) 6;
D 50(16H m), 3.87(3H,S), 225 | C' ffik94
B(3H S), 16.80(1,S), 7.00X7.25 mpl etyisircdairemical CRIHAGNGE HCL m p.
Exbaf ity 188quimral Iformula cm.p., elemental analvsis, NMR etc.)
m.p. (°C): 180 to 185 (dec.)
R e.ementaT analysis és Cy3H,gN,04-25CL
CHOAA 3 = ~ 4 4 N
. O M=t =<y c 21 N
248 VS D Ll o N &)
c::a«-“\/‘/z_‘- ) = calculated(s) 60.73 6.45 §.25
.~
<= found (%) §0.92 6.67 6.18
!
m.p.(°C): 230 to 232 (cec.)
/ » elemental analvsis as C35539V06 AC1
249 {Cﬁc‘,’@,’"\\ e - ¢ = 0
‘Gug“vf~/—" ?-—-\_? calculated(s) - 69.35 6.63 2.31
\ R found () 69.21 6.59 2.33
| |

The compounds obtained in Examples 178 to 249 were each
examined according to the above shown experimetal test in
view of the inhibitory activity. Results are shown in

Table 10.



_?~~~-NNR(CDCI3) 6; 1.65n-2.10(7H.m, 0
2. 65N2. 75S2H, |

W3 Shva. B3l o , 226 H
3.92(3H, S), 3Tﬁ§s asB 3 . ~~0 THiY é‘ég %‘E BEEN
7.19( 1H, S), 7 E& n) nDIecuIar for mul a: roanNe HAUED o -

220 to 221 ele

C25 3H§ﬁ? ﬁFI C H N 227 t"N
cal cul ated( % . 7.50 3. 26 found(? 4» 70.03 7.51 3.26 142

Physi cochem cal constants Structural formula (mp., elenmental analysis,
NVR etc.) mp.(eC: 212 to 213
L . Table 10

Inhibitory effect against acetylcholinesterase in vitro

_ Inhibitory Inhibicory Inhibit‘ory
Compound Ziti\é; ;y Compound z;t:’;\éiéy Compound 2:1:2‘(’;;?'
- IC5q (1) IC5q (1) ICsq M M)
178 >10 202 1.2 226 0.0049
179 5.4 203 0.009 227 0.01
180 0.001 204 0.035 228 0.002
181 0.094 205 0.014 229 0.04
182 0.8 206 0.41 230 0.16
183 5.3 207 0.049 231 0.004
184 >5 208 0.062 232 0.1
185 0.00082 | 209 0.43 233 0.046
186 0.0015 210 0.06 234 0.0018
187 4.4 211 2 235 0.22
188 0.081 212 0.5 236 3.6-
189 0.012 213 | 0.05 2317 2.6
190 0.02 214 0.0084 238 ©0.072
191 0.085 215 0.0042 259 0.18
192 0.013 216 0.017 240 0.0089
193 0.2 217 0.14 241 0.22
194 0.069 218 20 242 2.9
195 0.0071 219 19 243 4
196 ! 0.0013 | 220 .} 11 244 4.9
197 | 0.38 221 0.033 245 5
198 0.0054 222 0.011 246 4.4
199 0.023 223 0.0054 247 -
200 2.1 224 . 0.003 248 1.4
201 15 225 0.48 249 0.62




el emental anal ysis as C2531NG3 HC1 H N 228

cal cul ated( % 69.83 7.50¢ 3.26 found(% 69.62 7.38 3.15

zmp. (''C: 229 to 230 (dec.) elenental analysis as C25H31NOBHC H N 229

C *a cal cul at edc% 69.83 7.50 3.26 uHd found(!)

69.91 7.48 3.28 1HNWR(CDA 3) 6; 1.00'u3.50(14H, m, 3.73(2HS), O

BOa. 3.86{3H,S), 3.93(3H,S), 6.82(IH S), 230 ~i fi C 2

7.1211E,S), 7.221u7.80.(4H, m. 2300 .0 4&3 nol ecul ar fornul a:

C24H28N205-HCL mp. ("' C: 210 to 211 elenental anal ysis as C24H28N205*H C

231 t . C H N
Claims:

1. A cyclic amine compound having the following formula

~ (XXV) and a pharmacologically acceptable salt thereof:

Jroz=BIT==T Q-—K

\\+CH f// ' | (XXV)

in which J is

{a) a group, substituted or unsubstituted, selected
from the group consisting of (1) phenyl, (2) pyridyl,
{3) pyrazyl, (4) quinolyl, (5) cyclohexyl, (6) gquinoxalyl
and {7) furyl;

{(b) a monovalent or divalent group, in which the
phenyl may have a substituent(s), selected from the
group'consisting of (1) indanyl, (2) indanonyl, (3)

indenyl, (4) indenonyl, {5) indanedionyl, (6) tetralonyl,

{7) benzosuberonyl, (8) indanolyl and (9) CGHS co- CH(CH ) -;

(c) a monovalent group derived from a cyclic amide

compound ;

Hllllll I lll" HIII H llll



.cal cul ated(S) 62.54 6.34 6.08 found(% 62.48 6.34 5.96 mp.(
C): 234 to 236 (dec.) elenental analysis as C24 H29N205HC1 232 c3 ffian
e*0&0 "a C H N ClA *4

cal cul at ed(S) 62.54 6.34 6.09 found(% 62.56 6.25 5.83 2 6
JUL 1996 Physi cochem cal constants Exanple Structural formula

{mp., elenental analysis, NWR etc.) 1 B_LAM\/R(CDQ 316; 1.10,0.43(14H m,
3.52(2H,S), 233 C3 24 -1 3;3843HS), 3.91(3H,9),
6.35"7.08 2333 .1Cl -,tmolecular formula: C24H2 NACHCI

(d) a lower alkyl or

21

" (e) a group of R“'-CH=CH- in which r?1 is hydrogen

or a lower alkoxycarbonyl;

22 22 22

: . 4
B is =-(CHR )r-, -CO- (CHR )r-, -NR "~ (CHR )r—,

R4 being hydrogen, a lower alkyl, an acyl, a lower

alkylsulfonyl, phenyl, a substituted phenyl, benzyl

or a substitutgd benzyl, -CO—NRS-(CHRzz)r—, RS being

hydrogen, a lower alkyl or phenyl, -CH=CH;(CHR2?)r—

-OCOO;(CHR22)r-, -OocﬁNH;(CHRzz)r-, -NH-CO;(CHRzz)r-,-
_ . 22 . . 22
CH_-CO-NH- -, - -CO-NH- -
Hz CO-NH- {CHR )r ’ (CHZ)2 CO-NH- (CHR )r
22

[

-CH (OH) - (CHR )r—, r being zero or an integer of 1

to 10, R22 being hydrogen or methyl so that one alkylene group may

have no methyl branch or one or more methyl branch, =(CH-CH=CH)b-, b

being an integer of 1 to 3, =CH4(CH2)C°, ¢ being zero
or an integer of 1 to 9, é(CH—CH)d=, d being zero or an

integer of 1 to 5; -CO*CH=CH-CH2’, -CO-CHz—CHiOH)-CHZ',

-CH{CH3)-CO-NH~CH2-. -CH-CH-CO-NH;(CHZ)z‘, -NH-

-S-, a dialkylaminoalkylcarbonyl or a lower

s =0O-,

alkoxycarbonyl;
T is nitrogen or carbon;

Q is nitrogen, carbon or JN+(); and



mp.('C: 146 to 148 el emental analysis as C2 H29NAOBO a

~~~~~~~ C H 14 234 CH H al cul ated(l)
66.51 7.29 3.53 found({) 66.73 7.00 3.24 mp.(C: 193 to 194
el emental anal ysis as C25H31NO4HC1 235 b"3 )">a o
C H U cal cul at ed(s) 67.33 7.23 3.14 found(% 67.43 7.22
3.13 mp.(1C: 226 to 228 (dec.) elenental" anal ysis as C25H31NAOHCL 236
- - : iﬁi HC14J"" *Ht 2( o
cal cul ated(%  67.33 7.23 3.14 fouddid 67.21 7.29 2.97

1H NMR(CDCl RGi3) ~ ogq CtJ~k 0.78"3.40Cl4Hm), 3.46(2H,S),

g is an integer of 1 to 3;

K is hydrogen, phenyl, a substituted phenyl, an
arylalkyl in which the phenyl may have a substituent,
cynnamyl, a lower alkyl, pyridylmethyl, a cycloalkyilalkyl,
adamantanemethyl, furylmethyl, a cycloalkyl, a lower
alkoxycarbonyl or an acyl; and

-~~~ shows a single bond or a double bond.

2. A cyclic amine compound as claimed in Claim 1 and
a pharmacologically acceptable salt thereof, in which

J is (a).

3. A cyclic'amine compound as claimed in Claim 1 and
a pharmacologically acceptable salt thereof, in which

J is (b).

4. A cyclic amine compound as claimed in Claim 1 and
a pharmacologically acceptable salt thereof, in which
J is (b) selected from the group consisting of monovalent

groups of (2), (3) and (5) and divalent groups of (2).

* ¢ L # s = : ' _ 5



3.85(3HS), 3.91(3H,S), 5.01(2H,S), 237 C?
6.78(1H, S), 6.80Q 7.43(9H m, -HC 7.09(11,S). nolecular fornmula: [err]

144 Physi cochem cal constants Exanpl e Structural fornula (mp.,
el enental analysis, NVR etc.) mp.(C: 224 to 226 (dec.) elenental analysis
as [err] 2HC1 C H N cal cul ated(% 60.93 6.67 6.18 [err]
found(% 58.72 6.98 5.56 H20(% 58.60 6.84 5.94

mp.([err]C): 253 to 256 (dec.) elenen&ﬁg;fnalysis as [err] .

5. A cyclic amine compound as claimed in Claim 1 and
a pharmacologically acceptable salt thereof, in which
J is (b) and B is -(CHR22)r-, =(CH-CH=CH)b-, =CH-(CH2)c-

or =(CH-CH)d=.

6. A cyclic amine compound as claimed in Claim 1 and
a pharmacologically acceptable salt thereof, in which
J is (2) of (b) and B is -(CHR22)r-, =(CH-CH=CH)b, =CH-

(CH2)c~ or =(CH-CH)d=.

7. A cyclic amine compound as claimed in Claim 5 and
a pharmacologically acceptable salt thereof, in which
Q is nitrogen, T is carbon or nitrogen and n is 2; Q
is nitrogen, T is carbon and n is 1 or 3; or Q is carbon,

T is nitrogen and n is 2.
8. A cyclic amine compound as claimed in Claim 1 and

a pharmacologically acceptable salt thereof, in which

Q is nitrogen, T is carbon and n is 2.

I



-

C H N cal cul at ed(S) 69.83 7.50 3.26 found(% 69. 60
7.49 3.27 mp.([err]C 225 to 226 (dec.) elenental analysis as [err] 240
C H 0 cal cul ated(% 68.31 8.60 3.32 found(% 68. 17

- 8.49 3.51 mp.(C: 226 to 227 (dec.) elenental analysis as [err] 241
CO C H N CH- #cal cul ated(% 72:17
6.92 3.01 found(M 71.71 7.07 2.85 mp.(tC): 243 to 245 (dec.)
el enental anal ysis as C28 3HNG3 HUC C. 152 N 242
cal cul ated(% 72.17 '6.92 3.01 H8 -found(% 71.75
6.92 3.01 :

9. A cyclic amine compound as claimed in Claim 7 and
a pharmacologically acceptable salt thereof, in which
K is a phenylalkyl or a phenylalkyl having a substituent{s)

on the phenyl.

10. A cyclic amine compound as claimed in Claim 1 and
a pharmacologically acceptable salt thereof, which is
1-benzyl-4-((5,6~dimethoxy-1-indanon)-2-

yl)methylpiperidine.

11. A cyclic amine compound as claimed in Claim 1 and
a pharmacologically acceptable salt thereof, which is
selected from the group consisting of:
1~benzyl-4-( (5, 6-dimethoxy-1~indanon) -2~
ylidenyl)methylpiperidine,
1-benzyl-4-{(5-methoxy-1-indanon)-2-
ylimethylpiperidine,
1-benzyl-4~{(5,6-diethoxy-1-indanon) -2-
yl)methylpiperidine,
1-benzyl-4~((5,6-methylenedioxy~1-indanon)-2-
yl)methylpiperidine, |
1- (m=nitrobenzyl)-4-((5,6-dimethoxy-1-indanon)-

2-yl)methylpiperidine,

L



" 145 Physi cochemnical constants Exanple Structural fornula (mp.,
el enental analysis, NMR etc.) mp.(C: 191 to 192 elenental analysis as

C26H33NCBHC 243  C3 v~P C3 2 43; CH ff i9

zzcal cul at ed( %9 65.60 7.20 2.94 . jQ2 J found(M ' 65. 34
7.27 2.79 mp.C(O: 219 to 221 elenmental analysis as C2 H35NOC6. HC1 a C9 -
C H N 244 o3 .cal cul ated(% 64.09 7.17
2.77 C. ~ 30C3 found( %9 : 63.27 7.19 2.51 1/2 H2O(%

62.96 7.24 2.72 1H NVR(D20) 5;

153

1-cyclohexylmethyl-4={(S,6-dimethoxy-1-indanon) -
2~yl)methylpiperidine,

1~ {m-£florobenzyl)-4-1{(5,6~dimethoxy-1-~indanon) -
2-yl)methylpiperidine,

1-benzyl~4-1((5,6-dimethoxy-1-indanon)~2-
yl)poropylpiperidine,

1-benzyl-4-1({5-isopropoxy-6-methoxy-1-indanon)-
2-yl)methylpiperidine and

l-benzyl-4-((S,6-diﬁethoxy-1-oxoindanon)-Z-yl)-

propenylpiperidine.

12. A therapeutical composition which comprises a
pharmacologically effective amourit of the cyclic amine
compound as defined in Claim 1 or a pharmacologically
acceptable salt thereof and a pharmacologically'acceptable

carrier.

13. The use of the cyclic amine compound as defined
in Claim 1 or a pharmacologically acceptable salt
thereof for preparing a medicament for the treatment

of a disease due to acetylcholinesterase activity.

Ll



’p 1.10"3.12(14H, M, 3.84(3H S), 245 ~PRCI H

>h.C 6. 7011H ,S), 6.84(IHS,). . . nol ecul ar fornula: Cl6H2 a
'O3N HO mp.(-O: 182 to 183 el enental analysis as C30H33N506 246 C
't C H N cal cul ated(!) 64.39 5.94
12. 51 found(% 64.42 5.78 - 12.52 mp.('C: 240 to 241 (dec.) .

3el enent al anal ysis as C26H33NO2S2C 247 .

HC cal cul at eAd() 63.46 6.96 2.85 founlePASd 63.18 6.79 2.80

146 Physi cochem cal constants

14, ' i i
The use as claimed in Claim 13, whereby the

medicament is e ] 1 i
ffective against senile dementia.

15, | i
The use as claimed in Clainm 13, whereby the

medi . i i
icament is effective against senile dementia of

the Alzheimer type.

A



Exanpl e Structural formula (m.p., .elemental analysis, NWR etc.)
mp.(C: 180 to 185 (dec.) elenental anaIyS|s as [err] 28 Cl1130 2c,
H N 248 CH W 4t ; cal cul at ed( %) 60. 73 6.45
6. 25 found{% 60.92 6.67 6.18 mp.(C: 230 to 232 (dec.)
elenental anal ysi s as C35H39NO6HC 249

~~~~~~~ C H N 2439itX t*c~tr~ cal cul ated( %
69 35 6 65 2.31 \~~~|"'C s« fntound(l % 69.21 6.59

2.33 The conpounds obtained in Exanphé?%JB to 249 were each exam ned

according to the above shown experinetal test in view of the inhibitory

activity. Results are shown in Tablgsk&kact

Cvclic Amine Compound, its Use and Pharmacsutical

Compositicns Comprising It

A cyclic amine compound is defined by the formula:

JIooz8 Q—X

\&caza{

in which J.is indanyl, indanonyl, indenyl, indenonyl,

indanedionyl, tetralonyl, benioSuberonyl, indanelyl or

a cdivalent:group. thereof, K is phenyl, an arylalkyl or

cynnamyl, B is -(CHR22)r~, - R22 being H or methyl, -CO-
(CER22)r-, =(CH-CH=CH)b—,  -=CH-(CH2)c- or =(CH-CH)d= and

the ring including T and Q is piperidine. The compound

is’ useful for the preparation of pharmaceutical composi-

tions and for medicaments effective against senile de-

mentia.

s
-
e
e
-

.C



‘-::Tébl'*é' 10 Inhibitory effect against acetylcholinesterase_in vitro

| hhi bi cory | nhi bi tory | nhibitory ac ENT SHRR
activity activity Conpound on AChE REP@MEMEW Y
Conpound on AChE IC__ 50(u) CtCs0(i *1) -C500 3 ]
- 202 1.2 - 226 0.0049 179 5.4 OddL G35 |
0. 009 227 . 0.01 180 0. 001 204 a. 035 228
0. 002 181 - 0.094 = 205 0.014 229 0.04 182
0.8 206 0.41 ' 230 0.16 183 5.3 20+
0. 049 231 0. 004 >5 08 0. 062
232 1185 u:’l; Ble 9 on 113% 2219 0046
186 (. 0015 210 0. 06 oh 23 al gon%(i):18t187
: yed = Oﬂ}g
g_ g 21;_13391111:1; %tg_:qg:ural forrzn\?:)ir)a {(m.p. el tal analaﬂ pBJNMR at¢21)2
1H-NMR(CDCl3) §:
. 1.00n 3.40(14B,m), 3.47(2H,8),
a8 Jmow 3.78(3H,S), 6.90v7.50(38,m),
1 3 " ] y .
J QI 3-a1:0) 7.23(s8,8).
' W, molecular famula: C23527N°2'HC1
lp-NMRr(CDCly) 65
o 1.05%2.12(94,m), 2.50v3.40(5H,m),
' 3.48(28,s), 3.88(3H,5), 6.98(1H,q),
189 "C"'"'i@ 7.1507.32(28,m), 7.23(5H,S),
CHz0 ‘HEG | molecular formula: C,,H,.NO,-HCL
m.p.{°C) : 199 to 200 (dec.)
' ' elemental analysis as C,,H, NO,-HCl
-l @ : c B N
190 Chmmfcﬂ calculated (%) 69.30 7.27 3.37
CHad H& found (%) 69.24 7.40 3.38
m.p.(°C) : 198 to 199
element_al analysis as (:2 43291‘03 *HC1
CHagr . c H N
1 p&q&u-mf@ calculated (%) 69.30 7.27 3.37
HG. found(%) 69.15 7.42 3.47
m.p. (°C) : 200 to 201
CHy _ elemental analysis as c25H31N04-HC1
CH3 .
192 Crg}l !>f ! : c H N
3o Jg{}-dg@ . calculated(s)  67.33 7.23 3.14
*HE found (%) 6§7.10 7.16 3.00




189
214

0. 0042
240
0.22 194
0. 0071
11

5 198
0. 023
0. 003
0.62

14

ALy MENT
Ooogéi 213 0. 05 237 2.6 190 LAC%L EF SHE]]
: - 238 0.072 191 0. 085 215 a
239 0.18 192 0.013 216 0.017 25 JuL 'i‘é&é |
0. 0089 193 0.2 217 0. 14 b41 )
0. 069 218 20 135 242 2.91195
19 19 243 oh 4h196 3 . 01:0013 226 '
244 4.9 197 Y%“ emi constanis
Examplg pﬁpruct\g&l formula Olf‘“ .p.: el c% & analyfxﬁolhgélg ete.) 245-
223 0. 0054 247 - 200 2.1 224
248 1.4 201 15 225 0.48 249
8 d ai frs:
1p-NMR(CDC13) §; .
1.05v2.15(9€,m) , 2.55+3.43(5H,m),
3.48(2H,S), 7.23(SH,S), 7.23~7.43
193 @O\fﬂ-ﬂl Em t3) + Sl
molegular formula: C,,H, 4NOI-‘-Hc:l
“ m.p.(°C): 175 to 177
' E .| elemental analysis as 23H2.’.No -HC1
CHy 3 . c H N
194 @{&Cﬂi{}td;@ calculated(%) 74.68 7.63 3.79
- HQY foq.nd(%) 72.77 7.64 3.62
1/2 B,0 (%) 72.90 7.71 3.70
.}. -
m.p. (°C): 211 to 213 (Qec.)
elemental analysis as C23327N0'Bcl
' c H N
195 @"EC"’“‘:‘@ calculated(t) 74.68 7.63 3.79
CH3 HCQ, found (%) : 72.68 7.49 3.70
' 1/2 5,0 (%) 72.90 7.71 3.70
m.p. {°C): 153 to 154
a : elemental analysis as CyqH,oNO,
Hp@é‘" 4\ c B N
196 [ R (@)
3 A‘C z.\'/ ~ calculated(%) 75.59 7.45 3.83
"~ found (%) 75.77 7.28 3.64
m.p.(°C}: 170 to 171 (dec.)
elemental analysis as c23H27N03
o
cu; \ c H N
C N~
197 .@‘ 4 ’@ caleulated(s) 75.59. 7.45 3.83
found (%) 75.61 7.47 3.55




1. Arcyclic ami ne conpound having the follow ng formula ( K%’&&@MENT SHEET
phar macol ogi cal ly acceptable salt thereof: [err] [XXV) in whiqh Jis (a) a
group, substituted or unsubstituted, selected fromthe group. con2isgitndsey

(1) phenyl, (2) pyridyl, (3) pyrazyl, (4) quinolyl, (5) cycHohexyr, (6)

qui noxalyl and (7) furyl; (b) a nonoval ent or dival ent groupf, - T

phenyl may have a substituent(s), selected fromthe group cdnsi sting of (1)
i ndanyl, (2) indanonyl, (3) indenyl,. (4) indenonyl, (5) indanedionyl, (6)

tetralonyl, (7) benzosuberonyl, (8) indanof@gand (9) C H5-CO CR(CH3)-; (c)
a nonoval eft—groppderTved fTomra CyptT T ant de conpound,

Physicochemical constants
Example| Structural formula (m.p., elemental analysis, NMR etc.)

m.p. (°C): 175 to 176
elemental analysis as CZSH33N03-HC1

O O~ : c 8. N
198 oyt Q : ﬂﬁmﬂéb calculated (%) 70.33 7.72 3.15

HCd found (%) 70.20 7.46 3.35

m.p. (°C): 236 to 237 (dec.)
elemental analysis as c23325No33Hc1

.-
0 c B N
v Jf\ .
199 <°:'OI$-% u“““@ calculated(%) 69.08 6.55 3.50
. .nu

found (%) 68.97 6.82 3.29

: ) m.p.{°C): 195 to 196

. ) elemental analysis as C23327N0~Hc1
200 (:I%jﬂﬁr{jﬂ4ﬁﬁ@» c H N
K& : calculated(s%) 74.68 7.63 3.79
found (%) 74.72 7.77 3.78

lg-NMR(CDC1,) §;

o “ 1.10%2.10(13H,m), 2.60%3.08(5H,m),
- .

201 G‘ {0 3.41(2H,5), 7.0007.8S{4H,m),

- Ha 7.19(5H,5).

molecular formula: C, H, NO-HCl

| l-wMRr(cDCLy) §;
-3  1.17(3H,d), 1.12+2.10(9H,m),
»0 @’i—:ﬂ:{jw.@ 2.6002.93(28,m) , 3.41(2K,S),
> ke . 3.51(1H,q), 7.20(5H,S), 7.30v7.92
(SHIM).
molecular formula: Cj,H,4NO-HC1




149.(‘d) a lower alkyl or {e) a group of R-CH=CH in which mI-RE?HA@HMEM’ﬁ SHEET

or' a |l ower al koxycarbonyl; Bis J[err] [err] [err] [err]

R bei ng hydrogen, a |lower alkyl, an acyl, a lower alkylsulfonylj nggMLﬂp§g
substituted phenyl, benzyl or.a substituted benzyl, -CO NR - (|CHR2 =
[err] being r 22 hydrogen, a |ower alkyl or. phenyl, [err] [er)]i=QCO0. (CHR
[err] -O0C-NH-([err] [err] [err] -CH -CO NH(CHR [err] [err] 22 2

[err]
or

[err]" [err]

being zero or an integer of 1 to 10, R22
met hyl .so that one al kyl ene group may

137

Example | Structural formula

Physicochemical constants
(m.p., elemental analysis, NMR etc.)

cH 2 |
203 C“;:@j(..a{}'- a0

K

LY

Ch3

m.p.(°C): 126 to 127
elemental analysis as c26333N03-HC1

c H N
70.33 7.72 3.158

70.41 7.48 2.85

calculated (%)
found (%)

204

e g ~
m;muws{u:ég

1g-NMR(CDCLly) §;
1.00%3.40(20H,m) , 3.50(2H,S),
3.90(34,S), 3.97(3H,5), 6.88(1H,S),
7.18(1H;S), 7.31(5H,S).

molecular formula: Cj7H3gNO,-HC1

ey onghcrcn oS

H

205

1H-NMR(CDC13) §;
1.05v3.36(22H,m), 3.45(2H,S),
3.85(34,8), 3.90(3H#,s), 6.78(1H,S),
7.08(1H,8), 7.21(SH,S).

molecular formula: .C28337N03-HC1

206

c“;‘li[f;qwﬂcy«nfgb.
G

'llx—umntcncls) 8

1.1002.50(7H,m}, 2.70~3.02(2H,m),
3.48(2K,S), 3.56(2H,8), 3.79(3H,8),
6.69(1H,dt), 7.02~7.50(3H,m),
7.21(5H,m) . _

molecular formula: C23H25N02-HC1

n4ﬂﬁ@}

‘HQL

207

Q

ez

1H-NMR(CDCl3) 6;
1.5003.57(11H,m), 3.48, 3.50(total
2H, each s), 2.83, 3.85 (total 3H,

. each §), 6.57%7.39(4H,m), 7.22(5H,m)

molecular formula: C23325N02-HC1




have- no methyl branch or one or nore nethyl branch, CH CH= ﬁLAiEﬁﬁEﬁi}&HEET
an integer of 1 to 3, =CH(CH2) C, c being zero or an integer of 1 to 9,
=(CHCH)d=, d being zero or an integer of 1 to 5; -CO CH=CHCH2% J{Er9ds
[err] [err] 2- -NH, -0-, -S-, a dialkylam noal kyl carbonyl{ or . a | owner

al koxycarbonyl; T is nitrogen or carbon; Qis nitrogen, car Oh"U?"fE?ff“&ﬁA
150 g is an integer of 1 to 3; Kis hydrogen, phenyl, a substituted phenyl,

an arylal kyl in which the phenyl may have a substituent , cynnanyl, a | oWwer
al kyl, pyridylnethyl, a cycloal kyl al kyl, adamant anenet hyl, furylnmethyl, a
cycl oal kyl, a | ower . 138

Physicochemical constants
Example Structural formula - {m.p., elemental analysis, NMR etc.)

ly-NMR (CDC13) 65
1.58v2.55(7H,m), 2.79%v3.02(2H,m),

208 @é v 3.50(28,5), 3.63(2H,d), 3.90
4307 w0550, _{6H,S), 6.63(1H,dt), 6.93(1H,d),
30 et 7.22(5H,S), 7.57(1K,d).
molecular formula: C24527N03-Hc1

- lg-wMr(cDC1j3) §;
1.50v2.55(7H,m), 2.78%3.03(2H,m),

los oo 3.48(2H,S), 3.56(2H,8), 3.85(3H,S),
209 3 F'FCN‘%@ 4.00(3H,5), 6.62(1H,dt), 7.07(1H,d),
. He 7.21(11‘!:_5); 7.22(5K,8).

molecular formula: C24H27NO3-Hc1

Lld

18-NMR(CDC1,) §;

c 1.5002.50(78,m), 2.78+3.03(2H,m),

210 |3 |  3.48(28,s), 3.53(2H,d), 3.82(3H,S),
s , ‘C“““a 3.90(3K8,S), 4.03(3H,S), 6.58(1H,dt),
. . Ha 6061(1“'5)' 7.25(53’5)- .

molecular formula: C25329N04-HC1

lg-NMR(CDC1ly) §;
1.5202.55(7H,m), 2.78%3.02(2H,m),

F@I& » 3.50(2H,5), 3.59(2H,S), 6.72(1H,dt),
211 - W) 7.05%7.55(38,m), 7.22(5H,S).

molecular formula: C22§22NOF-HC1

1H-NMR(CDC13) §;
1-50"‘2.55‘7!{"“), 2!38(3“’3)' '

' 0
CHy -
2.78%3.02(2H,m), 3.48(2H,S),
212 '@AJ/-'\—OI -
{ ‘© . 3.57(2H,S), 6.66(1H,dt), 7.38.7.60
R& (35,m), 7.21(54,8).
molecular formula: c23H25NO-HCI




al koxycar bonyl or an acyl; and ---- shows a single bond
‘2. Acyclic am ne conpound as clained in Caim1l and a p . v
acceptabl e salt thereof, in which J is (a). 3. A cyclic an ne conpound &s
claimed in daim1 and a pharmacol ogi cal |y acceptabl e salt|t2dr d6t 9%
which J is (b). 4. A cyclic amne conmpound as clainmed infQaim1l and a
phar macol ogi cally acceptable salt thereof, in which J is|(bB) selected fro
the group consi sting of nonoval ent groups of (2), (3) ang_45) and divalent

groups of. (2). .5. A cyclic am ne conpoun clainmed in daiml and a
“phar macol ogi cal | v _acceptable salf thereof ﬂdiébiph 1 is (b} and-B—is

-(CHR22)r -, JF(CH CHECH) b-, =CH (CH2) c-

‘Physicochemical constants
Example structural formula (m.p.. elemental analysis, NMR etc.)

‘lp-NMR(CDCL,) &;
| ' : 1.48~2.60(7H,m), 2.32(3H,S),
: 2.7703.02(28,m), 3,49(4H,S),
213 . .
E;IEF‘R*C}*°¥4§>- 6.69(1H,at), 7.1087.67(3H,m),
CH HQ 7.22(SH,S) .
molecular formula: C23H25NO-HC1

-m.p. (°C): 174 to 175
elemental analysis as C23325No3

c H N
214 mym-q@d; ©; calculated(%) 69.08 6.55 3.50
13

found (%) 69.12 6.41 3.43

m.p. {°C): 175 to 176
elemental analysis as C30331No3

Ay | c " N
215 quaztﬁﬂjfa*<:y4“’€» calculated(s) 79.44 6.89 3.09

found (%) 79.04 6.87 2.77

m.p. (°C): 180 to 181
elemental analysis as C26H31NO3-HC1
C H N

.
5 GH; o |
216 ] ;?%§E§Ij><H*C}kﬂw@§ caleulated(s) 70.65 7.30 3.17

HA found (%) 70.34 7.05 3.07

m.p.(°C): 228 to 230 (dec.)
elemental analysis as C23323N03-HC1
c H N
o © 69.43 6.08 3.52
217 d.o‘-cn calculated (%)
% 5 * ‘found (%) §7.89 5.97 3.45
| 1/2 Hy0 (%) 67.89 6.19 3.44




| or =(CH CH)d-=.

6. A cyclic am ne conpound as clained in C
pharnacologlcally acceptable salt thereof, in which J is (
is -(CHR22)r-, =(CHCH=CH)b, =CH (CH2)c- or =(CH CH)d=. 7|

conpound as clainmed in Caimb5 and a pharnmacol ogically acc
thereof, in which Qis nitrogen, T is carbon or nitrogen 3
n|trogen T is carbon and nis 1 or 3; or Qis carbon, T
is 2. 8. A'cyclic amne conmpound as claimed in Caiml anq

phar macol ogi cal | y acceptabl e salt thereof,
152 9. ‘A cyclic an1ne1@bﬁpound as claimed in Caim7

carbon and n is

I \J

in which Qis nrirogem—F

and

Example

Structural formula

Physicochemical constants
(m.p., elemental analysis, NMR etc.)

218

ln-unn(cnc13) §;
2.483.02(13H,m), 3.48(2H,S),
6.73(1H,dt), 7.1008.10(4H,m),
7.22(54,8).

molecular formula: C,3HpgNO-HCL

219

HQ,

m.p.(°C): 211 to 213 (dec.)
elemental analysis as C,,4H,4NO-HC1

Cc H N
calculated(%)- 75.47 7.39 3.67
found (%) 75.22 7.41 3.57

220

®)
g

_?

©

lg-wMr(cDCL,) &:
1.20n~2.60(7H,m), 1.96(3H,d),
2.70%2.97(2H,m), 3.46(3H,S),
6.67(1H,ad), 7.21(SH,S),
7.21nv7.61(5H,m) .

molecular formula: szstﬂo-HCI

221

f08e

CHy

m.p.{°C): 170 to 171

elemental analysis as C26H31N03
: c H N
calculated (%) 77.01 7.70 3.45
found (%) 77.10 7.67 3.43

222

gl

HCY,

lg-NMR(CDCL,) §;
1.10%2.40(13H,m), 2.70%3.00(2H,m},
3.45(2H,S), 3.48(2H,S), 3.86(3H,S),
. 3.91(3H,S), 6.68(1H,tt), 6.80(1H,S),
7.20(6H,S).

molecular formula: C +HC1

27H33N0;




!

a pharmacol ogi cal |y acceptable salt thereof, in which K,

havi ng a substituent(s) on the phenyl.

conmpound as clained in Caim1l and a pharmacaol ogically 3
which is 1-benzyl -4--((5, 6-di met hoxy-1-i ndanon)}- 3- 0

11. A cyclic am ne conpound as cl aijmgd %ﬂ“_laiwr%él n

a phenyl-al kyl

t her eof ,

yl ) met hyl pi peri di ne.
~a pharmacol ogically acceptable salt thereof,
1- benzyl - 4- (( 5, 6-di net hoxy- 1-i ndangn) - 2-

1- benzyl - 4- ((5- met hoxy- 1- i ndamom=2=

1- benzyl - 4- ((5, 6-di et hoxy- 1-i ndanon) - 2-
1-benzy|-4-((5,6-nethy|ezgpioxy-l-indanon)-2-

group cansi sting of:
yi i denyl ) met hyl pi peri di ne,
yl ) met hyl pi peri di ne,
yl ) met hyl pi peri di ne,

10.

-s—a—phenylal kyl o
ED ; ;
(I:%ztesl EACEMENTSHEET

S

which is sdl écted fromthe

gl

yl ) met hyl pi g

Example

Structural formula

Physicochemical constants ]
{m.p., elemental analysis, NMR etc.)

I marg a1 e

e
23 [Elaapa o
i1

o0

"

14-NMR(CDC1,). §;
1.10v2.40(158,m), 2.68v3.00(2K,m),
3.46(2H,S), 3.50(2H,S), 3.88(3H,s),
3.93(3%,8), 6.68(1H,tt), 6.83(1H,S),
7.19(1%,8), 7.21(SH,S).

molecular formulg: c28H35NO3-HC1

224

| o o movareor e

cH
3 He

m.p. (°C): 130 to 135
elemental analgsis_as C,gHagNO4-HCL

calculated (%)
found (%)

c H N
70.98 6.87 3.18

70.81 6.72 3.10

225

C. |
Chyen . A
cﬂ,.z:]l."iﬂ{:}q&{;»

8]

1H-NMR(CDC13) &;
1.10"‘3-50‘163,“‘)' 3-87(33’5)’ )
3.93(3H,8), 6.80(1H€,8), 7.00~7.25

(GH,m) .

molecular formula: C24H29N03-HC1

226

spagyee

m.p. (°C): 186 to 188 (dec.)

1n-wun(cnc13) §; 1.6542.10(7H,m),
2.65v2.75(2H,m), 3.2503.83(5H,m),
3.92(34,8), 3.98(3H,5), 4.60(2H,S),
6.88(1H,S), 7.19(1H,S), 7.26
7.60(5H,m).

molecular formula: C24H29NO4'

227

a ) o
::::(:IfS{WﬁC}ZE?’EB'

i —

A ——— — e

m.p.(°C): 220 to 221
elemental ﬁnalysis as c25331no3-ac1

o H N
69.83 7.50 3.26

70.03 7.51 3.26

calculated (%)
found (%)




1- (mnitrobenzyl)-4

- [ -4-((5., 6-di net hoxy- 1-i ndanon) - 2-yl ) sl £ATe enne
153 1-cyclohexylnethyl-4-((5,6-dinethoxy-l-ind;non)y é- ' 4@n§ﬁﬁN2;§"'He,
((5, 6-di met hoxy- 1-i ndanon) - 2-yl)ne h/lp eridi ne,
1- benzyl - 4- ((5, 6- di net hoxy- 1-i ndanon) -2- yl) propyl pi pefifl JuLbERéy I | 4
(S-i sooropoxy- 6- net hoxy- 1-i ndanon) - 2-yl)net hyl pi peri di pe and
" 1- benzyl - 4- ( (5, 6-di net hoxy- | - oxoi ndanon) - 2-yl)- propeny|piperidine. 12. A
t her apeutical composition which conprises a pharnmacol ogically effective

1-(mfl orobenzyl)-4-

anount of the cyclic am ne

142

Example{ Structural formula

Physicochemical constants
(m.p., elemental analysis, NMR etc. )

. o |
228 |0 ' *
w,,,_mwz@?“

m.p.(‘Ci: 212 to 213
elemental analysis as C25831NO3-HCl

’ C H N
calculated (%) 69.83 7.50 3.26
found (%) 69.62 7.38 3.15

a
229 ,c“;:@é-ug{)l Oy

m.p. (°C): 229 to 230 (Qec.)
elemental analysis as C25 31 04 +HCLl

. C B N
calculated (%) 69.83 7.50 3.26

found (%) - 69.91 7.48 3.28

Cﬂg Noa
230 ‘" ‘C" '@

1E-NMR(CDCL,) §;
1.00v3.50(14H,m), 3.73(2H,S),
3.86(3H,8), 3.93(3H,S), 6.82(1H,S),
7.12(1H,S), 7.22%7.80(4H,m).

molecular formula: 024328N205-HC1

H30uA ‘
231 m’_;@&%@%&
? HeL

m.p. (°C): 210 to 211
elemental analysis as CZ4H28N205-HC1

. c H N
calculated (%) 62.54 6.34 6.08

found (%) 62.48 6.34 5.96

232 c“’iﬁiﬁf>“h4C?““(:>“l

m.p. (°C): 234 to 236 (dec.)
elepental analysis as C24H28N205-HC1
c H N
- calculated(5) 62.54 6.34 6.08
found (%) 62.56 6.25 5.83




e e L

accept abl e

di sease due to acetyl cholinesterase activity. { Th
whereby the nedicanent is effective ag@inst senile
The use as cl ai ned '

in Caim 13,
denenti a. 15.

.thereof and a pharmacol ogi cally acceptable carrier.
cyclic am ne conpound as defined in Claim1- or
salt thereof for preparing a nedi cament fof |

in daim 13,

. conpound as defined in Claim1l or a pharmacol ogically 1 Ao
! | REEEACEVENT SHEET

a pharag¢ol ogi cal | y

he2 & rlékht WAt

14. {The use

wher &

is efféctive against senile dementia of the Al zheiner type.

143

Df
as clai

hed

Physicochemical constants
Example| Structural formula (m.p., elemental analysis, NMR etc.)
lg-NMR(CDCl,) §;
. 1.10v3.43(14H,m), 3.52(2H,Ss),
: - 91(3H,S), 6.3507.08
““21:154“ 3.84(3H,8), 3. ,S), 6. .
233 Wy "CH“’!@ (74,m) .
) - CHA molecular formula: C, 48y N0, -HCL
| m.p. (°C): 146 to 148
elemental analysis as C,4H,9N0, HCL
oM 2 . c H N
234 cﬂ’:}:ﬁi&‘%r{]ﬁfg{3¥°H éalculated(%) 66.51 7.29 3.53
> C na found (%) 66.73 7.00 3.24
. : m.p.(°C): 193 to 194
’ o oo, elemental analysis as C,gH,,NO,~HCl
us |"eof e e a
CHy0 e calculated(%) 67.33 7.23 3.14
" : found (%) 67.43 7.22 3.13
" : m.p. (°C): 226 to 228 {dec.)
"9 elemental analysis as C, H;,NO,-HC1
236 ,""?@:&G\z{:\l-% ocHy c B N
cH3 H calculated(s) 67.33 7.23 3.14
e found (%) 67.21 7.29 2.97
|
| 1H-NMR(CDC1,) §;
0.78+3,.40(14H,m), 3.46(2H,S),
237 3.85(34,5), 3.91(3H,8), 5.01(2H,S),

- 6.78(1H,S), 6.80n7.43(9H,m),

7.09(1H,S8).

molecular formula: Cg33H35NO4-HCL
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| Physicochemical constants
Example | Structural formula (m.p., elemental analysis, NMR etc.)

m.p.{°C): 224 to 226 (dec.)
_elemental analysis as c23ﬂzaN203'ZHC1

o f " c H N
238 |Ch0 L W N .
cﬂ;oAg;‘)h.i\d e calculated(s) 60.93 6.67 6.18
: 25 found (%) 58.72 6.98 5.56
H,0 (%) 58.60 6.84 5.94

m.p. (°C): 253 to 256 (dec.)
elemental analysis as C25H31N03-HC1

CH engy C |
! N B
239 CH )@% . e < N
calcu;ated(S) 69.83 7.50 3.26
found ¢%) 69.60 7.49 3.27

m.p-{°C): 225 to 226 (dec.)
elemental analysis as ;24H3SN03-HCI

[~}
PO a{ | |
240 |0 L) o c & 0o
L _ - Ha calculated (%) 68.31 8.60 3.32
' ' found (%) 68.17 B8.49 3.51

m.p. (°C): 226 to 227 (dec.)
elemental analysis as C28H31N03-HC1

Q o
241 ‘“f;ﬁi:fycu,(}uqb_c> _ : c H N
- adi - calculated(%) 72.17 6.92 3.0l

HQ . found(%) 71.71 7.07 2.85

m.p.(°C): 243 to 245 (dec.)
elemental analysis as C28831N03-H01

¢ _‘@ o H N
242 CJZZK§I§>CQ;<:F435 calculated(s) 72.17 6.92 3.0l
HG '

found (%) 71.75 6.92 3.01
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Example

Struetural formula

Physicochemical constants
{m.p., elemental analysis, NMR etc.)

243

- o OCN_;
0 .
cnz;]inibﬁni fqg<§;°“§

HQ

m.p. (°C): 191 to 192
elemental analysis as C26H33N05-HC1

c H N
calculated (%) 65.60 7.20 2.94
found(s) 65.34 7.27 2.79

244

[+ . . : ocH
t:::E§If>ﬂhﬁE:;%4§%o§L

. och 3

~elemental analysis as C,,H,/NO..HCL

m.p. (°C): 219 to 221

c H N
. ealculated(s) 64.09 7.17 2.77
_found (%) 63.27 7.19 2.51
1/2 B,0(%) 62.96 7.24 2.72

245

1H-NMR(D20) 8;

1.1003.12(14H,m), 3.84(3H,S),
6.70(1H,S), 6.84(1H,S).

molecular fogmula: c16321N03-Hc1

246

- m.p.(°C): 182 to 183

elemental'analysis as C30H33N506

_ c H N
calculated(s) 64.39 5.94 12.51
found (%) . 64.42 5.78 12.52

247

m.p. (°C): 240 to 241 (dec.)
elemental analysis as Czsa33Nozsz-HCl

C H N .
" ealculated (%) 63.46 6.96 2.85

found (%) 63.18 6.78 2.80
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Physicochemical constants

Example Strﬁctural formula (m.p., elemental analysis, NMR etc.)
m.p. (°C): 180 to 185 (dec.)
- . elemental analysis as C,.H, N,0,¢2HCl
" o Y 2372823
3% T W~ c H N
248 ;Eilf>u - .
oy F~}0%F€D calculated(s) 60.73 6.45 6.2S
_ : piile} found (%) £€0.92 6.67 6.18

249

()'."“*C}“aﬁﬁib

HQZ

e

m.p- (°C): 230 to 232 (dec.)

.elemental analysis as C35H39N06~HC1

C H N
calculated (%) 69.35 6.65 2.31
found(i) 69.21 6.59 2.33

The compounds obtained in Examples 178 to 249 were each

examined according to the above shown experimetal test in

view of the inhibitory activity.

Table 10.

Results are shown in




Table 10

147

s
U AU by iuf |

?ﬁ;-j.l

g
=
£
E
=
=

N
()]
Ce

1yl 1996

Inhibitory effect against acetylcholinesterase in vitro

Inhibicory Inhibitory Inhibicory
activity’ activicy accivicy
Compound | an AChE Compound | on ACHE Compound | on ACKE
1Cqq (1) ICso(1tt) ICs5quM)
178 >10 202 1.2 226 0.0049
179 5.4 1203 0.009 227 0.0l
180 0.00L 204 0.03S 228 0.002
181 0.094 205 0.014 229 0.04
182 0.8 206 0.41 230 0.16
183 5.3 207 0.049 231 0.004
184 >5. 208 ' 0.062 232 0.1
185 0.00082 | 209 0.43 233 0.046
186 0.0015 | 210 0.06 234 0.0018
187 4.4 211 2 235 0.22
188 0.081 21z 0.5 236 3.6
189° | “o.012 | 213 0.05 237 2.6
190 0.02 214 0.0084 238 0.072
191 '0.085 215 0.0042 238 0.18
192 0.013 | 216 0.017 240 0.0089
193 0.2 217 0.14 241 0.22
194 0.069 218 20 242 2.9
195 0.0071 | 219 19 243 4
196 ! 0.oo13 | 220 11 244 4.9
197 0.38 . | 221 0.033 245 5
198 0.0054 |} 222 0.011 246 4.4
199 0.023 223 0.0054 247 -
200 2.1 224 0.003 248 1.4
201 15 225 0.48 249 0.62




