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SPECIFICATION

CYCLIC AMINE COMPOUND, ITS USE AND PHARMACEUTICAL
| . 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.iﬂ 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

i

senile dementia with a2 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 é;etylcholine precursor and an acetyl-
cholinesterase inhibitor was proposed and is in fact
attempted. Representative examples of the anti-
cholinesterase inhibitor include physostigmine and

‘tetrahydroaminoacridine. However, these drugs have

drawbacks such as an unsatisfactory effect and the



occﬁrrencéVdfjunfavorable_side effects. At the present
time, tﬁefé 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).hasl
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



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 ihcluding 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:

JIs=B =T Q—K

- \cuza{ | (XXV)



in which J is
(a!'a gfdup, substituted or unsubstituted, selected
from the group consisting of (1) phenyl, (2) pyridyl,

(3) pyrazyl, (4) gquinolyl, (5) cyclohexyl, 16) quinoxalyl
and (7) furyl;

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

21

" (e) a group of R2'-CH=CH- in which R?] is hydrogen

or a lower alkoxycarbonyl;

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

R4 being hydrogen, a lower alkyl, an acyl, a lower

B is - (CHR ) =, —CO-(CHR

alkylsulfonyl, phenyl, a substituted phenyl, benzyl

of a substituted benzyl, 'CO—NRS-(CHRzz)r-, Rs being

hydrogen, a lower alkyl or phenyl, -CH=CH¥(CHR2?)r-'

-0c00- (cHR??) -, -o0c-NH- (CHR??) -, -NH-CO™ (CHR®?) -,
22

-CH.,~CO-NH~ (CHR"™"

2
~CH (OH) - {CHR 2

- O =N 22, _
)r ' (CHZ)2 CO-NH- (CHR )r

)r-. r being zerc or an integer of 1



e

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-CHZ-CH(OH)‘CH2
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



(b) of J, in particular (2} of (b).

It is pfeferable 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,



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)-2-
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.



The ﬁreférable 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

- = e



) -CO-CH(CH,)~-
~indenyl (S)E_ézz:D CO-CH(CH;)

0
g
0 (),
indanedionyl
indenonyl
A preferable definition of B includes ;(CHRZZ)r-,
- 22, _ -CH= -, =CH- - = - =
~CO~ (CHR )r + =(CH CH-CH)b  =CH (CHZ)C and ={CH CH)d .

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 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.

In the defiﬁition B, ;(CHRzz)r— and =CH-(C32)C-

are preferablé..
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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):
Rree=f{—~ N-—-R? (L)

1

wherein R™ 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



~

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

11

group, @ a cvclohexyl group, @ a quinoxalyvl

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

{l
represented by the formula —C-N—(CHZ)n- (wherein Rs
| :
RS
is a hydrogen atom, a lower alkyl group, or a phenvl

group), a group represented by the formula -CH=CH-(CH2)n-,
0

i
a group represented by the formula —O-C-O-(CHz)n—,
: |
a group represented by the formula -0-C-NH-(CH,) -,
a group represented by the formula -CH=CH~-CH=CO-,
il
a group represented by the formula -NH-C-(CHzln—, a
0

n—l
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.0
a group rgpreéented by the fo:mula'-(CHz)z—g-NH—(CHz)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-,
CH,

- |
a group represented by the formula —CH-%-NH-CHz-,

0
i
a2 group represented bv the formula -CH=CH-C-NH-(C52)2—,

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
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to 6 carbon atoms, and examples thereof include methyl,
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-methylpéntyl,
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
groups, such as methoxy and ethbxy groups; & nitro

group; halogen atoms such as chlorine, bromine, and
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fluorine; a carboxyl group; lower alkoxycarbonyl
groups corresponding to the above-described lower
alkoxy groups, such as methoxycarbonvl, ethoxvcarbonyl,
isopropoxycarbonvl, n-propoxycarbonvl, and n-butyvl-
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

-
D Sv
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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-,
i
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-
sulfonyvl groups,. The substituent may be twé or more

of them which may be the same or different.
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Préfefable examples of the substituent for the
pyridyl_gfoup include lower alkyl and amino groups
and halbgén atoms .

Prefefablé examples of the substituent for the
pvrazyl gréﬁp include lower.alkoxycarbonyl, carboxvl,
acvlamino, carbamoyl, and cycloalkyloxycarbonvl
groups.

Wiﬁhirespect to Rl,.the pyridvl group is
preferably:é 2-pyvridyvl, 3-pyridyl; or 4-pvridvl group;
the pvrazyl group is preferaﬁly a 2-pyrazinvl group;
the quinolyl group is preferably a 2-guinolyl or |
3-quinolyl group;lthe quinoxalinyl group is preferable
a 2-quinoxalinyl or 3-guinoxalinyl group; and the
furyl.group is preferably a 2-furvl group.

Specific examples of preferable monovalent or
divalent groﬁp'derived from an indanone having an
unsubstituted or substituted phenyl ring include those

represented by the following formulae (II) and (III):
)¢ | (O0)

< ] (m)
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whereig-mfé afe-each an integer Qf 1l to 4 and A's
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:
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(d)

dy

¢

&
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() | (1)

V.

y
l
Y

a
ft I Iy

\”?\\’/K\VH H
o \(\/\N-W’
w: M\ /\/!k/l\

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 amidé

compound .

e ————— Ay W A 3 e g bt
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The mqst preferable examples of the above-defined
X include'a-group iepresented by the formula -(CHz)n-,
a group'having an amide group, and groups represented
by thé abo&e 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 un§ubstituted 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.
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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
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prepared by.various pProcesses. Representative
processes.for Preparing the compound of the present
invention will now be described.

Process a

When X in the general formula (I) is a group
g %
tepresented by the formula —C-N-(CHZ)n-, wherein n

and R® are as defined ‘above, the compound of the
present invention can be Prepared by the following

process:

i (%)
R'*—C—Hal

3
-
+

RS .
[
HN-(EH:MO‘!-R’ (V)

1] .
[ N
R'-C-¥-(CH2) N-R? (V)
& (VA
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

ey



v n e

- 23

piperidine derivative represented by 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, tetrahydrofuran, or
dimethylformamide (DMF) , while cooling the reaction
mixture or at room temperature or whnile heating the
reaction mixture.
Process B

When RY in the general formula (I) is a monovalent
or divalent group derived from an indanone having an
unsubstituted or substituted phenvl 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:

I
P-(DC2Hs) - (Vi)

(4) a

OHC- (CH2) —\C\a-w (M)



[
-
[A1)
b g

o)

K3

(2]

ey /N
/'@__ (C2) < S~

reduction

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
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(THF) , dimeﬁhylformamide (DMF) , ether, nitromethane,
and dimethyl'éufoxide (DMSO) . A 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



o » . |
ch (CH").x <—_/\\ Edz "‘/ <qﬂ ("fm '

S

LT @ R
/ (C ;)1 \_—/\! Cq2 C\\qs (K)
RS

0
Il 8
T\ . R
EE .“'(CHz)n N~Cid: = (X)'
” | ‘\_/ Q(Rs |

Process C

RT

When Rl in the general formula (I) is a monovalent
or divalent group derived 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, the compound of the present

invention can be prepared also by the following process: .
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NN (%)

A

(&

LD l:&

(lithium diisopropvlamide)

re

/\l,/\[._-—_\ o .
/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
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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.

s Il
) (XD
R'I'
o8
OHC-(CH.) , —C\I-CHz ~C<qs (v)’
LDA
.0
EAVE 20 9
o T o~ . 3R
/\g'f_' .\(cfmmCx—cr{z —(=_<gs (X)'
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A —— e

3t .
\Z\‘/\(cn«),—\_/w CH, ‘\/__;kq, (X)
R‘/. |

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:
RO
(CH2) >
\ l Z e
{! rl' R O (19
/X/\‘\l____éw“
Q! H 0
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wherein R™° and R~ 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) -
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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:

I )

H:N-(CH:MCN-R‘ ()

|

0
f
E::]I:::}-tcx,);—<::>x-a= (5l)

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



temperature is preferably about 200°C,

Process F

when_Rl in the general formu

Rl:

represented by the formula

Rl:

a& group represented by the formula -(CHz)n-, the
compound of the presnet invention casx be prepared

also by the following process:

yu (&)

~
. ~
3

1

~
;i

g2 I

N |
@-m,)n—ox-v ()

o/

Specifically, a substituted 2,3-dihydroxy~
pyrrolo(3,4-b)benzene represented bv the general

formula (XVIII)'is reaéted with a substituted



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 iXIV) which is one of the object
compounds.
Process G

When Rl in the general formula (I) is a group

N~

,CHe
NCH,

is a gfoup represented by the formula -CONH-(CHz)n—,

F
represented by the formula E:NJ“CUUCH

the compound of the present invention can be prepared

also by the following process:

0
I
SN -
I (%)
I |
0

e

H;N—(CH:),,-CN-R’ (X1)
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NVEUNH-(Cﬂz)nﬁN-R=
I \_/
SN NC00cH
AN
Cd: CH,

().

Specifically, 2 3-oyrazylcarboxy11c 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)
I
& dJroup represented by the formula -C—(CH2)3— or a
' i
group represented by the formula —C-CHZ—?H-CHZ-, the

OH _
compound of the present invention can be Prepared

also by the following process:

] |
%_ COCH, (g

OHC- (Cd) CN rR? (Vi)



(e
et o

=
o
o
et g
[F)
xla¥
rw
-,
)
=a
[ 2]
Pannl
d
=)

I T e T e (T
‘{ ¥ Jalniz2lis— PRI SRENTY,

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,



(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-P()-U(Czns)2
+
OHC-B' =1 Q —— K
\\+Cﬂzf:5
Ja base
J=Cl{-B'—r Q——K
\\+Cn f//
reduction2 <
v
J-CHl,-B' —rp Q —— K

. ' \\+Cn2f:j

In this procedure, the phosphate is reacted with an
aldehyde compound through the Wittig reaction and the
product is catalytically reduced. The catalyst to

use in thé Wittig reaction, 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
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and dimethylsulfoxide at a temperature of the room
temperature to 100°c. In the catalytical reduction,
it is Preferable to US€ a catalyst such as a Catalyst
of palladium énd carbon, Raney nickel and a catalyst
of rhodium ané carbon.

In the above shown Procedure, one example in which

J is indanonyl goes:

0

(s) t~—©é

0
> > 3r
0T
0
[]EF PO (0C, 1) ,
(s) t—@ I 2lstha

Mg o b
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0”("“'"'1‘ Q'*]\'
\('CHZ‘){

ey -

(S) ' 'C“z’B'-T Q———K

.,

procezc-rs 2

The czczzound as ueflned in the procedure 1 can

be obtainez zls0 in the following way.

OHC-B' —op
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J=CH-B' —p 00— K

\(-CH 2i/

g

reduction

J-Clly-B' =" gk
N

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

’
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0°c 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 carbon, Q is nitrogen and q is 2 goes:

0

(), ~—L

onc-(cnz)n_ICN- K

|

/N
s) —L : cu-(cuz)n_l-\_/}l— K

reduction

SN
(S) ,— (Ul \_N- &
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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.

()¢ B‘_—ﬂi\i. f/?——_!<
.CH2 o

reduction with NaBH4

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.
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o

B—T Q—K
(S,

N\ z*{‘

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.

: i 0 '
e N
T

]

NBS
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T—B——T Q—K

"Br \«:n a/

NBU

o

e /

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.



441

)
t —ClIo
Q).
—ClI=Cli- cooy

reduction with.-H7
-/
Q)
*-CHZCHZCOOH

SOCQ? or others

;o
2=
~ClI,Cl,CoCe

ALCe,
J

by Friedel-Kraft reaction
i
v

0

. '
(S)t“‘EZ:]I:;_J
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butyl lithium in ether or tetrahydrofuraﬁe. Then a

ketone compound or an aldehyde compound is added to the
product mixture to obtain its methoxy&inyl compoundé and
the resulting ﬁixture is treated w;;h 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

reduction using a catalyst of palladium and carbon, Raney

nickel or a catalyst of rhodium and carbon. One example goes:
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| OHC-CI-{ZO-CH:"@
OHC-CH=CI-[-CHzO—CHz‘< >

OHC-CH,-CH,-CH, < N-CH, ‘@

The compbunds thus prepared and acid addition
salts thereof represented by the general formula (1)

are useful for treatment of various kinds of senile
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dementia, 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.



Table 1
AChE AChE
Compound |[inhibitory Compound: inhibitory
activity activity
ICSo {uM) ICSO (uM)
1 0.23 : 31 0.023
4 0.0053 | 33 0.030
5 010 | s |- 0.33
5 T 00wt 8 0.018
8 0.013 32 0. 30
g 0.031 34 1.0
19 0.603 1 33 0.C17
1i 0.082 82 0, 3073
12 0.040 63 0. 0013
13 0oz | 6T 0.10
14 0. 033 10 0.28
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 - 50 i 120 0. 19
23 0.072 ] 124 2.8
1 L1 {176 0. 004
26 U
27 0. 41
2 0.13




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.
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door was closed, followed by delivery of an electric
shock from the gid of the floor. After six hours,
the animal was agaiﬁ placed into a light room for

a retention experiment, and the time taken for the
animal to entér the dark room was measured for

evaluation of the effect of the sample.

The differencé in the response time betwe=n 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 -




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



The above-described 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
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diseases, to provide a process for prgparing the
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



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
does wiil remarkably vary depenéing upon the svmptom;
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,



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
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to these Examples only.
In the following examples, all of the NMR values
are those of the compounés measured in free form.

Example 1

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

hvdrochloride

i -_ 7
ANt = Wt =) - K
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

o
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propertieéﬁ
- 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

PP T
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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.

..



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.



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(SH,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

TSP RN
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i
N
&/__ “v’\—_—\/v CHa Q

This reaction was conducted in an argon atmosphere.

Cd:
| :!
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 mZ of anhyvdrous THF 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
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(methylene chloride : methanol = 500 : 1 - 100: 1).
The eluate was concentrated in vacuo, and the residue
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:

E N

- m.p. (°C): 237-238°C (dec.) .

* elementary analysis: C24H27NO3-HC1
o B N

calculated (%): 69.64 6.82 3.38
found (%) s 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
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was filtered off, and the filtrate was concentrated
in vacuo. The residue was purified by making use
of a silica gel coiumn (methvlene chloride : methanql
= 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

N
I

A YA

PR ,S—CH:*Q - 2HCI

N

12.6 g of 2-hydroxymethylnicotinic acid lactone

and 40 g of 4-(2-aminocethyl)benzylpiperazine were
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stirred in a sealed tube at 200°C for 7 hr. Thereafter, -
the reaction hixture was purified by making use of
a silica gel column, and a hvdrochloride of the

. purified product was prepared by an ordinary method,
thereby preparing 6.37 g of éihydrochloride of the
object compound.

- m.p. (°C): 143.5-145°C

- elementary analvsis: C, H,ygN;0-2HCL

C 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

I
CH:D\/\]/\ S\ ew ] '
' Ll ¥-CHaCH, §-Cd.—{ ) - 2HCl

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



at 80°C for 4 hr. After the completion of the
stirring, Hzo was added thereto, followed by extraction
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
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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—§MR(COCL,) 6 ;1.0 ~2.1(%.m) | 2.64
( ) < 7 ( §
(2%, &) 7.02(34,5), 7.20(

3
-

[N ]

[y

Hns)\'.s

pod g

t~D

S0 (24, @) . 2.

NI
[

Lo

€a

i, s)

[ XN )
h)

Example 8

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




B ———

68

25.6 g of 4-[N-(o-aminobenzyl)ethyvll-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 reaction, the reaction

mixture was poured into water, extracted with methvlene

chloride ané dried over magnesium sulfate: The
solvent was distilleé off in vacuo thereirom.

The éesidue was purified by silica'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

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

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




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




-

CYE—SMR(CACT,) & 5 1.25~2.02(8K, @) 2,32
(38, 8), 2.79~2.93(24,0d) . 3. 10(2%,
s). 2.42(2%, s) . 3.34024, 9. 3. 91 (2,
6z) L 7.14~7.43(8%, ®)

Example 10

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

SH-l-benzazepin-2-one hvdrochloride

/Ny e _{ §
Cd.Ci: N-CH2 )
| N\ =

o~ INA
g

pot 14
(g ]
—

0.27 g of sodium hydride was suspended in 0.5 ml
of dimethylformamide (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.
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The solvent was distilled off in vacuo. The residue
was purified by silica gel column chromatographv.

A hydrochloride of the purified product was preparead
by an ordinary method. Thus there was obtained 1.40 g
of the title compound (vield: 94.8%). |

- molecular formula; C NZO-HCl

2430

[}
—
(¥ =]
1D
[
s
oo
=1
S
/
(3%}
[ ]
[oow )

- TH—NMR(CDCL,) 6 ;1.2 (
~2.24 (48, bs) | 2.80~2.88 (4, a) .
(ZH,s) . 7.12~7. 24 (%H. @)

o>

11

xample 11

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

tetrahydrodibenzcth,f]azocin—ﬁ-one hydrochloride

— —
S \. - !‘_I Y
L‘zl.'iz—\ /.\"Lu‘:z'-.' \/\
a : — -
\“\__\'
o rh : '

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
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water, extracted with ethyl acetate, washed with a
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

Vi = XUR(COCE.) 6 ;101 ~2.2(84, @) (3.7
~4 1(4d, @) ( 4. 13~4.5(2H. @) ( 4 45
(25,8) . 8.3 ~T7.4(13K, a)

Example 12

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

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

z - HCI

0”7 | \ ™\
. 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
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in 5 m& of DMF was dropwise added thereto. The
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 purifie

product was prepared by an ordinary method. Thus
there was obtained 0.78 ¢ of a pale yellow amorphous
substance (vield: 65.4%).

+ molecular formula; C28 31 3O HC1

- 'H—NMR(COCL:) 0 ;1. 20~1.91 (L4, m) |
(33

Example 13

ed

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

2-pvrazinecarboxvlate hvdrochloride




ot memp

. o /A VN
AN~ COSHCY 20— ¥-CH. =7 )
[: i AN N\ - HOY
NN S(00CH
ZRN
CA:.'} CHJ

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



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



- 'H—-NMR(COCty) @ ;1.0 (
~3. 1824, m) { 3. 24~3. 64(

(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

I \ _
§ CNQCH:CE:"C/N-CHz—Q

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.



- molecular formula; C,,H, . N,O,-HCl

237267472

- 'H—NMR(CDC1l,;) & ;1.16~2.20(%,m). 2.75
~3.04(24, m) . 3.40(2K,s) . 3.48~3. 63

(24, t) . 7.13~7. 40 (34, @)« 7.70~3. 2§
(48, @) . 9. 54 (i, s)

Example 16

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

e~ , / \' o 72N
h¥LH2C“2—\ ,X--1:—<;_>

(

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
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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.

b.9 g of 4-(N-benzoylpiperidyl)acetanilide was
dissolved in 10 m2 of THF. A solution of 0.38 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
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d —
—_— 5
CiaCNCHa = §-CHa=d)
)
X

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 soclution
and dried over anhydrous magnesium sulfate. The
solvent was distilled off therefrom in vacuo. The
residue was purified by column chromatography (5% MeOH

in CH,CL,), 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)
5.9 ~T7.3 (104, )

Example 18

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

ethvl]-4-fluorocinnamamide hvdrichloride




0
i —
__/ \ = re v ' n‘_/—\' _ru __// \
(-ch=citachatia=_ -0 o
l
CHa07 > Ngci,

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; C31H35 203F HCLl

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)
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Example 19

N-C4'-(1l'-Benzvlpiperidine)ethvll-N-ohenvlnicotinamid

dihvdrochloride
O
¢ \Lc\m CHa C;-.\J—CH:-(} -
— . 1

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




\
I

/ N\
ér?§-NHCCHzCHz‘ﬂk_/N~CHz‘<_~> - HCI1

p——

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 5 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

26 2
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

hvdrochloride

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.

Example 22

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

butyroghénone

0 o
i
/E:::I/CCH=CHCH,—<::>N-CH=-{:_§
l ——

CHa0
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2 ml of diisopropvlamine was added to 7 ml of
THF in a nitrogen stream. '7.6 mi of a 1.6 M solution
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 THEF 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




hvdrochloride

Cda0

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 method. The
hydrochloride was recrystallized from MeOH-iPE, théreby

preparing 0.2 g of the title compound.
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NO, -HC1

* molecular formula; C 29N0,

228

L UH—YMR(COCLs) 6 ;1
~2.7(24,8) | 2.95(26. 1)L 3.33(2H, 9) .
38T (34, 8) . 5.93(28 ). 7.1 ~7. 5 (34,
@) . T.94(2H, d)

Example 24

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

amide hvdrochloride

1o
-l
bt I
(gn )
=t}
*
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patt §
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™
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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 prepared by an ordinary method, thereby obtaining
1.60 g of the title compound in the form of a pale

yellow amorphous substance (yield: 61.1%).



* molecular formula; C,_.H N,O, -HC1

- 'H—N4R(COCL,) 4 : LAT~2.10(%4, m) | 2,31
(2, 0d) | 3.25~3.47¢( (
0s) | 6.30(LH, dd) . 1.13~1.19(54. @) .
7.82 (1K, dd)

Example 25

N-E4'-Benzvlpioeridine)ethvl]benzamide

0

;.!\‘Il"l' rl V4 \\i' adid ]

Linla.Clidg =Lz y
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1.47 g of N-(l—adamantanemethyl)-4-(2-aminoethyl)-
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
Seéparated, washed with water and a saturated saline
solution, and dried over magnesium sulfate. The
solvent was distilled off in vacuo. The residue was
purified by making use of a silica gel column.. The
purified product was recrystallized from benzene-n-

hexane, thereby preparing 1.47 g of the title compound



88

in the form of a pale yellow plate crvstal (vield:
72.6%).

+ molecular formula; C25H36N20
V= NMR(CDCLL) 6 51.20~2.28(27H. @)

2.72(24,bs) . 3.43(24, a) < 6.0L(1H, bs) .
7.31~7.43 (34, m) . T.67(1H, dd)
Example 26

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

hyvdrochleride
0 |
li' 1 /—_\ 1
I/\'i/c.\;cfizc.qz \_/N-c..zw
~7 (i =

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 1.45 g of
N-[4'-(l'-benzyvlpiperidine)ethyllbenzamide dissolved
in 5 m? of THF was dropwise added thereto. The mixture
was stirred at room temperature for 1 hr and again
cooled Qith ice. 0.36 m& 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,
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and dried over magnesium sulfate. The solvent 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 waszrecovered (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

- '"H—NMR(COC1,) & ;0.92~3.80(53% m) .
s)

7. 29 (38,

Example 27

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

methvlbenzamide hvdrochloride

0
l

cnacn e ()
(\I/C?CMM {_-Cts | |
s - el

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,

~



water was édded'to the reaction mixture, followed

bv extraction with ethyl acetate. 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

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

- molecular formula: C22H34N20-HC1

<
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—

< "H—-NMR(CDCL.) @ ;0.8 ~1.1(2
(

~16{d5, 5 (1% ~2.5

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.



Table 4

Physicochemical constant

ﬁz‘ Structural formula {m.p., elem. anal., NMR, etc.)
: m.p. (°C); 247248 (dec.)
fl : .
“hu\ﬁA,JL - ) ‘ elem. anal.: C23H27N03 Hcl
28 l\)," ""< ﬂ-l.ll;'@ - H C H N
C“;“’ * - Calcd. (‘) 68.73 7.02 3‘%2
found (%) 68-70 6.99 3.
m.p. (°C); 196Vv197
| “ N i elem. anal.: CqoHgNO-HCY
29 Z -t -Qu:n () < e c H N
(" "t caled. (3) 74.24  7.36 3.94
found (%) 74.25 7.56 3.80
. m.p. (°C); 203%v204 (dec.)
R ' elem. anal.: C23H27N02-HC1
. . . C H N
i -th, - < et
» JilL_.l“" Oran-() - caled. (3) 71.58 7.31 3,63
(] found (1) 71.58 7.25 3.65
‘ ly-mr (CDCL ) 65
Utg “ i 1.100v3.40 (141, m) ,3.48(241,s) , 3:81(3H,s),
e, -( )-un- s 3.85(31,8), 3.85(38,s), 6.25(lil,bs),
" _ /QL_J- : () 6.42(1H,bs) ,7.25 (SH, s)
- CH,4 . ' mol. form.; C241129N03'"C1
13-NMR (CDC13) 8
G 1,05%v3.40(14H,m), 3.45(2H,s), 3.80(3H,s),
12 3.85(314,s), 6.75(24,ABq), 7.22(5H,s)

<] I o Cpon (Y -

L,

mol. form,; 024H29H03-HC1

T6



Table 4

{cont'd) .

Ex. . Physicochemical constant
No. Structural formula (m.p., elem. anal., NMR, etc.)
. m.p. {(°C); 201202 (dec.)
f elem. anal.: CjpgHli3}NO4-1C1
' 0 M c H N
1 'UhCNa‘<:)‘ﬂh'<C> < el caled, (%) 69.83 7.50 3.26
. ' , = found (%) 69.13 7.42 3.31
€50 1/5t50 (1) 69.25 7.53 3.23
In—NMR(CDCL3)6;
i 1.10v3.40(114,m), 3.50(2H,s), 3.85(3u,s),
" Cit,0 JE_"’O"C“"O 3.93(31,s), 4.25(1H,bs), 6.81(1H,s),
):] ] 7.07(14,s), 7.22(5H,s)
0 ) mol. form.; C231127N04
: m.p. (°C); 2250226 (dec.)
f elem. anal.: Cp3liagNO3-HCL
35 thds /”\=< )«—cu.-O N c i N
. ,I:]L_J = caled. {3) 69.08 6.55 3.50
€n,0 . found (%) 68.78 6.43 3.50
' . : m.p. (°C); 169170 (dec.)
' it : elem. anal.: Cp2H23NO-HCl
% l\ ) : C 1] N
K’—J{\O“C“"O C e calcd. (3) 74.67 6.84 3.96
found (%) 74.42 6.61 3.76
8 m.p. {°C): 120v122
elem. anal.: Cg3lygNO5-HCL
. C H N
é -Clt, - © e
i cn,n’G Wl"' O et calcd. (8) 71.96 6.83 3.65
found (%) 71.84 6.05 3.46

o s SR —




Table 4

(cont'd)

Ex. Physicochemical constant
No. Structural formula (m.p*, elem., anal., HMR, etc.)
Lu-nuRr (CpC3) 65
g 4 1.40V2.40(7H,m) , 2.90(24,bd), 3.48(24,s),
1 AN 3.51(28,ba), 3.82(34,s), 3.86(3H,s), 6.30
/L§]L_J=K\<:)-Uh-<:> .U (1#1,bd), 6.43 (1H,bd), 6.50 (1H,bt) , 7.23 (51 s}
ch.0 mol. form.; Cp4H27NO3-HC1
~ li-NMR(CDCL3) S; _
chh 0 1.40v2,.50(78,m), 2.86(2i,bd), 3.50(4H,s),
. 3.90(34,s), 3.94(3H,s), 6.59(1u,dt),
1 \J 'Uh‘<:> - e 6.78(2H,ABq), 7.22(5H,s)
] mol. form.; C24"27N03'"C1
cH,0
1ia-1mRr (cDC14) 65
- on 1.14v2.04(140,m) , 3.49(2H,s), 3.81(6d,s),
) on A Nen - o pede 4.77(3H,4d), 6.65(11,d), 6.82(1i,d),
40 ):Jf\_j ci, O Chy O HO,CCH=CICD, H 7.23(58 ) |
h.0 mol. form.; CqH31NO3-Cali40,
. 1H-NMR(CDC13) 6; . _
0 T 1.107v2.32(918,m), 2.90(2i,bd), 3.52(4H,s),
.8, L : 3.89(3u,s), 3.93(34,s), 6.7L(1H,tt),
i /E:][_J=\\Uh“<:)4m:‘<:> . e 6.84(1H,s), 7.20(1n,s), 7.24(5H,s)
n,0 . mol. form.; CyglipgNO; HCL
m.p. (°C); 149150
o elem. anal.: C3pH27NO-HC1
& c H N
" <:>-c4m.mhﬂh—<:)hﬂh'<2> . calcd. (%) 73.83 7.88 3.91

found (%) 71.29 8.00 3.80
7/108,0(%) 71.31 8.00 3.78

€6




Table 4

{cont'd)

Ex.
No.

Structural formula

Physicochemical constant
{m.p., elem. anal., NMR, etc.)}

il

O—éucn.cu.cn.*O-cn.—O _—

Lh-nur (cocl 3) 6

1.800%2.03(138,m), 2.80(38,bd), 3.43(24,s),
4.60(1u,t), 7.28(51,s), 7.30(54,s)

mol. form.; CypliggNO-HCL

u

O-gcmcncu.olm,-O -

Ly-nMRr (CDCL3) 85
1.1002.13(,m), 2.26(20,t), 2.88(21,bd),
3.48(21,8), 6.72v7.07(24,m), 7.30(5H,s),
7.108.00 (5H,m)

mol. form.; C22H25NO-HC1

45

] ‘
MQ-{"CH.C“,CH.'O‘-C!I,'O N

m.p. (°C); 1L76nN178
elem. anal.: 021H26N20~2H01

c H N

calcd. (%) 63.80 7.14 7.09
found (%) 63.13 7.43 6.88
3/10H20(%) 62.94 7.19 6.99

{6

- gtn.éucu. o)

lp-nNMR (CDCL3) §;
1.05%2.15(98,m), 2.85(218,bd), 3.02(21,4d),
3.25{11t,bs), 3.47(24,s8), 4.10%.45(1H,m),
7.21(51,8), 7.62(2n,4d4), 8.70(2H,dd)

mol. form.; C21"26N202

{1

HQ-?CIFCHCII.“OI-CH,'O < WY

lj-NMR (CDCL3) 8
1.1002.10(70,m) , 2.25(21,bd), 2.85(21,bd),
3.45(21,bs), 6.591v7.10(2H,m), 7.20(5H,s),
7.56(21,d4d4), 8.67(21,4d)

mol. form.; c21n24n20.2uc1




Table

4

{cont'ad)

Ex. Physicochemical constant
‘No. Structural formula {m.p., elem. anal., NMR, etc.)
m.p. (°C); 240240.7
ld ' ! elem._ anal.: C20"25N30’2HC1
SN A WS o c i N
@ K Y-wicen,cn, Cron-) - oo calcd. (%) 66.75 7.28 11.68
found (%)} 66.26 7.42 11.37
3/20170(%) 66.25 7.31 11.59
Lj-nMR(CDC14) 6;.
_ %1' g 1.80M%2,24(9H,m), 2.96(21,d), 3.64(}iti,m),
M “D‘““CC“"Q'C'O _— 4.60(1u,m), 7.20%7.58(6H,m), 8.34(2H,d)
’ i mol, form.; C19"21N302'"C1
0 Ly-nmR (cpel 3) 6
it g 1.127v2,.20(74,m), 2.34(2H,d), 2.74%3.01(24,
50 R -anscn.-@wm@ « 0

m), 3.50(2u,s), 7.29(28,s), 7.71(24,d),
8.20(21,4)

S6




Table 5

]
|
C=10
]
Ch,

Ex. Physicochemical constant
tio. Structural forwula {m.p., elem. anal., NMR,etc.)
m.p. (°C); 1351140 (dec.)
& elem. anal.: CogliagN30.2HCL
51 g -u|m|—<:>wcu-<C§ .2 ¢ H N
@lj iClhs . ' calcd. (%) 62.86 6.47 10,00
" found i%) 59.22 6.63 9.13
/2050 (%) 59.06 6.76 9.3
m.p. (°C); 8082 (dec,)
JL elem. anal,: CooH27N30:2HCL
c u N
52 @l J-Uhﬂl:‘CN-C":'O <A calcd. (%) 62.56 6.92 9.95
i found (%) 60.14 7.313 9.21
i _ 1-120 (%) 60.00 7.09 9.54
" 1j-NMR(CDCLq) §;
L 1.1N2.2(3H,m), 2.7v3.1(24,m), 3.50(21,s)
53 Gg-cu,cn.—Cu-cu,—O . el 4.03(2H,t), 6.50(1,m), 6.9%7.9(94,m),
mol ot © :
. «i C23H2gN20-HCL
{ : 1i1-NMR (CDCL3) §;
'ﬂ\ 1.1%2.2(%,m), 2.7V3.1(4H,m), 3.4V3.7
54 C:]Evj-uhmh-<:>N4m,-<:> - el (6#,m), 7.0v7.6(0H,m), 8.06(1i,m)
mol. form.; Cp3lpgNy0-HCL
il ly-NMR(CDCL )8 ;
)L i _C i _O . 1.10M2.20(118,m), 2.27(34,m), 2.93(2H,bd),
GL Jremon At - 3.467%3.70 (41,m) , 7.27(5H,5), 7.2678.12
9% (411, m)

mol. form.; C24H29N302-HC1

96




Table 5

{cont'd)

Ex.
No.

Structural formula

Physicochemical constant
{in.p., elem. anal., HMR, etc.)

36

C:]::i;uxur<::wcm-<j>-.lml

li-nMr(CDCL3) 65
1.10%2.20(91,m) 2.93(2H,bd), 3.40%3.65
{6H,m), 4.43(28,s), 7.0007.50(4H,m),

7.31(5H,s)
mol. form.; C23H2gN20-HCL

81

ﬁi][:]-ULUh-<:)u4m.<<£> . 2HCH

Lji-NMR (CDC13) 8 ;
1.1072.20(9H,m), 2.22v2,97(8H,m), 3.45(2H,
s), 3.55(2H,s), 6.90%7.20(4H,m), 7.20(5H,s)

mol. form.; C23H3QN2-2HC1

b1}

(::tsumh—(:)rﬁh~<i> ¢ el

lu-nNMR(CDCL4) 6 :
1.10%2.16(131,m) , 2.16%2.50(20,m), 2.87
(24,bd), 3.03%3.43(4H,m), 3.48(2u,s),
?7.27({5H4,s)

mol. form.; Cigl2QN20-HC1

39

E:u;:tsuah—<:)wcm-<:> .

(i,

1i-NMR (CDCL3) §;
1.10v2.10(%4,m), 1.46(31,4), 2.87(21,bd),
3.3503.72(30,m), 3.46(2H,s), 4.40(2n,d4d),
7.007.38(4H,m), 7.28(5H,s)

mol, form.; C24"30Nzo' ncl

60

I'III.L':;, —CN-CIIa ‘Q

Q)

« iC1

1u—NMR(CDc13)6;

1.20nv2.84(24,m), 3.44(24,s8), 7.147.25
(9H,m)

mol. form.; C25H32N20'HC1




Table 5

(cont'd)

Ex. . Physicochemical constant
No. Structural formula (m.p., elem. anal., NMR, etc.)
1 \
gu,cn,—Cn-cu,-@ H-NHR (CDC15) 8
5l 1.441.80 (150,m), 2.96(2H,bs), 2.56(2H,s),
Ez]ru\gu < el 7.08v7.40 (9H,m)
X \) . mol. form.; Cp3HygN,0-HC1
. _<:> ‘ <C) Ly-nmr (CDCL3) &
%umu. N-City ¢ _ 1.24n2.50(5H,m), 2.18(2H,bs), 2.54"2.88
62 P17 . et (4H,m), 3.44(21,s), 3.76(3n,s), 6.64%6.76
@g ] (20,m), 6.99(in,d), 7.20(5H,s)
He0” mol. form.; Cpgliyah,05-HCL
: ly-NMR (CDCL 3) 85
f - . . m), 2.58(2H,bt), 2.86(2H,bs),
63 -ﬂhﬂ\;% A . HCY 3.48(211,8), 3.75(3H,s), 6.56"6.68(21,m),
7.00(1n,4), 7.21(54,s)
_ ' mol. form.; C25"32N202‘HC1
' _ 1a-NMR(CDCL4) §; :
thh'<:)WLM‘<:> 1.3802.02(12H,m), 2.96(24,d), 5.60(2H,s),
64 ey | . 4.94(4H,m), 7.08v7.36(9H,m)
E:]L\“>>=u o
éucn mol. form.; Cpjlpgh;0+HCL
H 3
* 1
e - H#1-NMR (CDC13) &;
'i“'c“"C“ on-()) 1.3202.36(158,m) , 2.84%3.02(28,m),
65 i ¢ 3.59(¢(28,s8), 4.09(34,s), 6.72%.88(2H,m) ,

oy

' ocH,

7.20V7 .44 (74 ,m)
mol. form.; C25"32N202'“C1

86




Table 5

(cont'ad)

Ex.
Ho.

Structural formula

Physicochemical constant
(m.p., elem. anal., NMR, etc.)

unu\,\ JL
g8 ' nl
ch,s u’\ A £H,Ca - Cn Clls O

Lip-NMR (CDC13) 6
1.10v2.10(118,m), 2.60V3.00(4H,m), 3.45
(21,s), 3.45V3.80 (14,m), 3.86(6H,s), 6.22
(14,bs), 6.57(1H,s), 7.20(54,s), 7.46(1H,s)

mol. form.; C25u32N203‘HC1

61

£y
' qtn, ] R
Cist Q’ “utyein- - UI'<;> "

Li-NMR (CDC14) §;
1.082, 10u1n m), 2.5002.95(4H,m), 3.01
(31,s), 3.45(2u,s), 3.4503.60(1lH,m), 3.85
(6H,s), 6.52(1n,s), 7.10(14,s), 7.20(5H,s)

mol. form.; C26"34N203'"C1

68

il
o, o ﬂ

RN SN un (:ENLm <Z} F

ly-nMR(CDC14) §;
1.0202.12(98,m), 2.5003.05(4H,m), 3.43(20,
s), 3.43n3.85(11,m), 3.88(6H,s), 6.58(1H,
s), 6.5006.,82(1H,w), 7.20(51,s), 7.46(11,
s)

mol. form.; C24H30N203-HCL

?nuh—<:>th-<:)
E:"/"tr" -t

-
|
i,y

ly-nmR (cpC1 5) 6
1.17(3u,t), 1.10M2.15(90,m), 2.68(2H,q),
2.89(2H,bd), 3.14(2i1,s), 3.51(2H,s),
3.55(2H,s), 3.87(2H,bt), 7.07v7.35(9H,m)

mol. form.; C25"33NJO'2"C1

€6




Table 6

Ho.

Structural formula

Physicochemical constant
(m.p., elem. anal., NMR, etc.)

10

ENJM;-<:3N4Jh'<Z>
E:]g;_;); . e

!
Cht,

lu—nun(cnc13)6; (in free form)

1.01v2.40(9H,m), 2.7003.30(48,m), 3.46(3H,s),
3.54(24d,s), 3.900v4.20(2H,m), 6.908.20(9H,m)

mol. forwm.; C +HC1

24M29M39;

1

/«JL' |
L§JL\/ﬂ4m,uu-<:)mtur<:> . e

lH—NMR(CDCl3)6;

1.1242,12(%0,m), 2.7603.00(2H,m),
3.50(2n,s), 3.66(28,t), 4.36(24,s),
7.08V7,92(9H,m)

T2

- -l
C:-JlA.um.u,uu,-<3n-unf O el

~COUC, iy

Li-nme (cocl ) 8;
1.08v2.16(91,m), 1.42(34,t), 2.76%3.00
(24,m), 3.32v3.62(20,m), 3.50(21,m),
4.53(a,28), 7.12%7.40(51,m), 7.46%7.72
(1#,m), 8.58(1i,d), 8.73(1H,d)

13

g -tomct, - w-on-()
ol T AT L

SHCOUCH O, EH,

1n-NMR(cocl3)6;
0.95(31,E), 1.04%2.10(13K,m), 3.68%4.00
(21,m), 4.28%4.60(20,m), 4.48(21,s),

5.46(3u,t), 7.74(5H,s), 7.48v7.72(1H,m),

8.57(14,d4), 8.71(1n,q)

00T




Table 6

(cont'qd)

Ex.
Ho.

Structural formula

Physicochemical constant
{m.p., elem. anal., NMR, etc.)

1

H-NMR (CDC14)§;

o
’ 1.00v2.06 (91, m), 2.70M2.92(2H,m),
" . ,wutu 2Ll - C,u -CH, O - 3.0003.13(21,m), 3.3403.60(4H,m), 7.26
\,. L (5H,s), 8.52(1H,d), B.62(1H,d), 8.91(1H,d)
a Li-nmr (coet ) 6
i 0.9272,06(9%1,m), 1.40(314,t), 2.64v2.91
15 5n}rcuucu.cu.-Cu-ml,-O i (2i,m), 3.12(3H,s), 3.36V3.72(4H,m),
N - C 4.46(20,q), 7.28(51,s), 8.73(21,d)
ly-nmr(coCl ) 6;
" "“’""’3"'C"'"C“'C""O 1.10v2.16(9H,m) , 2.72%3.02(2H,m), 3.10
16 o « e 3.62(2u,m), 3.51(24,s), 4.04(3H,s),
LIS P 7.2%7.48(58,m) , 7.48V7.80(1H,m), B.60
(11,d), 8.69(1H,d)
- Lu-nMR (cpC14) 65
LK. ’W""L'"sl'“=‘CH“-‘O 1.04%2.28(91,m), 2. 35(3;: s), 3.44(2u,s),
1 (. JI\‘ - C e 3.5003.76 (2H,m) , 7.12%7.25(5H,m),
B HUCUCH 9.03(2u,s)
' Li-nme (cpCl4) 85
M- CHEH, CH - (:)wcm-<:> : 0.96%2.16(91,m), 2.56%3.00(2t,m),
I} j . HCl 3.0003.40(20,t), 3.44(2n,s), 7.20(54,s),

L CuKi,

8.02(2n,s)

101




Table 6 (cont'd)

Ex. Structural formula Physicochemical constant

Ho. |- (m.p., elem. anal., NMR, etc,)

1y-nMR(CDCLR)

. , 0Aa 24 (5, m), 2.7603.00 (20,m) , 3340
1 * ,’t“""“!:""c". W) 3.66(20,m), 3.50(2H,s), 5.04%5.28(10,m),

‘"]‘t‘""‘ I 7.10%7.36(5H,m), 7.48V7.72(10,m), B8.54
(11,d), 8.54(14,d)

Lu-NuRr(CDCL4) 8;

ummumm-(ju{nr{:) 1,0802.16(9H,m) , 2.76"3.06(2H,m), 3.24%
— . 2He1 3.68(28,m), 3.54(2H,s), 7.18%7.46(6H,m),

' 8.00n8.18(1H,m), 8.28M8.54 (1ii,m)

0 Cy

D I 4 |

th, Li-NuRr(CDCL4) §;
G Oh - Cran-() 0.98v2.16(9H,m), 2.60%3.00(2u,m), 3.14(3H,
" |\|L,,J o s), 3.3203.72(4i,m), 7.04%7.32(5H,m), 7.60

nN7.82(1,m), 7.84n8.15(21H,m), 9.05(1H,s)

" li-nmMR (CDCL3) 6;
-5'“'“"“‘"6"'“‘"0 . 1.00%2.05(9H,m) , 2.56"3.00(2H,m), 3.08,
| - 2Mel : 3.12(total 3H, each s), 3.30M3,70(4H4,m),
i 7.18,7.21(total 5H, each s), 7.33%8.22
: (6H  m)

P .'"'..

L} |

Ly-nmR (CcDCL4) 6

. N tuncu,on, - C,, “,,Q 1.11%2.09(94,m), 2.87(2H,bd), 3.20%3.62{4H,
_ - i m), 7.22(5,s), 7.41V7.64(3H,m), 8.00(1H,
o I dad), 8.20(21,s)

mol. form.; C24H27N30 2uc1

83

M ﬂl.p-(°C)l 197.5'\‘198.5

| I aa YN elem. anal.: C24H27N30-21C)
- /k,imnnJHr(_Jw(n.<;> o c i N
1] | 1

e caled. (%) 64.57 6.55 9.41
N found (%) 64.26 6.58 9.35

m.p. (°C); 174%v176.5
] elem. anal.: c24u20N402 Niles]

85 ‘p“,n;’t'uut"u.C|l,-_/.3u-u|.-O"":“’ . calcd. (%) 65C3g 6.63 12\71
o 1/2ouzom 4:55 2 g 13 28

20T




Table 7

Ex.
Ho.

Structural formula

Physicochemical constant
(m.p., elem. anal., NMR, etc.)

86

" « ) .
] \ :
rM "ft'mﬂf“,t'llrCM-L‘H:'Q

SN CUNREL

< et

lp-nmMr(cDCL3) 6;

0.96n02,24(98,m), 1,.25(34,t), 2.60Vv3.08(2H,

m), 3.44(2n0,s), 3.1203,15(48,m), 7.20
{5H,s), 8.44(21,s)

87

k;“ llx:,ﬂh <_INLm <:>

-

li-NMR (CDCL4) §;
1.0002.08(9H,m), 2.70(21,bd), 3.04(3u,bd),
3.40(21,bd), 7.17(5H,s), 7.4007.61(2H,m),
7.66N7.82(21,m), 7.998.11(20,m), 7.83
(1R,4)

mol. form.; C25H29N30-2HC1

r¢l'LIIUIUh <_jHLﬂ;<;>

g

- il

1u-NMR(CDc13)6;

1.1%2.1(94,m), 2.703.0(20,m), 3.50(24,s),
3.90(2u,t), 6.9%7.6(120,m), B8.03(2H,d)

mol. form.; C27l129N303'HC1

i:]fliliaUh (:)uau.(:>

« Hici

Ly-wMr(CDCL3) 65

1.1v2,.1(9,m), 2.7%3.0(20,m), 3.48(24,s),
3.804.0(2H,m), 6.6V7.4(14H,m)

mol. form.; C27"29N20F’“C1

a0

ﬁ H-CiL, .- <:;“L":<:>

A

U

(%

< Iy

1u-NMR(cuc13)6;

1.1v2.2(9,m), 2.7v3.0(28,m), 3.48(24,s),
3.89(21t,m), 6.877.4(158,m)

mol. form.; C27"3oNzO‘HC1

€01

Ch e e ————_




Table 7

{cont'd)

Ex. Physicochemical constant
Ho. Structural formula {(m.p., elem. anal.,, NMR, etc.)
- i 1y-nMr(CDCL ) 6; |
cu,(:u.m:u,cu,-Cmcn,-@ 1.16(30,t), 1.102.2(94,m), 2.7v3.0(20,m),
9 |i" 3.1%3.4(4H,m), 3.52(2H,8), 6.5V7.4(10H,m)
mol. Eorm.; C22H30N2
u \ lp-NMR(CDC13) 8
L Noen 1.10M2.06(9H,m), 2.82(2u,bd), 3.43(2H,s)
JL-H-cn L -Cu-ua - : M), L. D41, 8y
92 l”" g 'O 3.58(3H,s), 3.88(2u,bt), 6.50(2u,8),
L I 6.69(21,d), 6.98(51,bs), 7.19(5H,s)
Ci,0 ’
mol. form.; CpglijoN;05
b . ly-NMR(CDCL3) §;
cn,(:m:u.cu.-(‘n-cu.-@ 1.78(31,s), 1.002.1(9H,m), 2.6V3.0(2H,m),
9 A d = . 3.43(2u,s), 3.75(21,m), 3.73(34,s),
g ‘ * 6.64(4H,dd) , 7.26(5H,s)
6Uh mol. form.; Cop3HygNo0O5-HC]
! ] Li-nMR (CDC14) 6;
Cll,l.‘lll.'ll.t'll.-(_\ll-tll.-o 1.1%2.1(9H,m) , 1.84(31,s), 2.703.0(2H,m),
] A d = 3.44(21,s), 3.53.8(2u,m), 3.80(34,s),
['\J] 6.5v6.9(3t,m), 7.22(6H,s) :
“ICH, mol. form.; C23H30N202
' i ly-uMr(CcDCL4) S;
A ,c_"_(:“,c“‘_Cu.c“'-O 1.16%2,.16(91,m), 2.6802.98(2H,m) ,
95 =/ e 3.49(211,s), 3.84.09(21,t), 6.9117.40

()

L
3
q

(10H,m), 8.22"8.44(211,m), B.62(1H,s)

v0T




Table 7 (cont'd)

Ex. Physicochemical constant
No. Structural formula (m.p., elem. anal., NMR, etc.)
H ' Lu-nur (cpcl4) 8,
z~»—uw-nn0h~<—\mcur<£> 1.98V2.26 (20H,m), 2.85(2H,bd), 3.48(2H,s),
96 fuf L -~/ < 3.62(2H,bt), 6.96n7.40(9H,m)
g
'\n mol. form.; CopqH4gN,0-HCL
i ly-umr(cocly) §;
'-'"’“'g'“”‘*““*“C"‘““"O 0.90%v2.10(9H,m), 2.65v2.98(2H,m), 2.83
91 NN = . (3u,s), 3.47(24,s), 3.52%3.92(21,m),
" - 7.26(SH,s), 7.26%7.43 (5H,m)
> mol. form.; C21H20N202S.1C}
” ' _ ly-nMR(CDC13) 6;
e w - 1.02(3u,t), 1.10n2.00(9,m), 1.98(2H,q)
onon-Ctocn, 0, m, -
98 u"“"ffl_"""' ths ) 2.80(2H,bd), 3.43(2#,s), 3.55V3.80(2i,m),
gll -l 6.977.40(50,m), 7.20(5H,s)
mol. form.; C33H3pN20-HCL
i ' ly-NMR(CDC13) §;
U PENS I w 1.0v2.1(91,m), 2.18(6H,s), 2.6%3.0(4di,m),
9 cu‘/"""'-/‘{‘-"*'-"f'C"‘"""O .ot 13.38(2H,s), 3.4%3.8(2,m), 6.9%7.5(10H,m)
Ql mol, form.; C24"33N30'2"C1
! li-NMR(CDC14) §;
. AU S S 1.17(3H,t), 1.172.1(9H,m), 2.6%2.9(2H,m),
ausoanncn, o -(r-on-( ) 3.40(2H,s), 3.473.8(2i,m), 4.08(2u,t),
100 ,
¢ 0L 7.19(104,s)

A
W

mol. form.; C23ll30l\1202'HC1

G0t




Table 7 (cont'd)

Ex. Physicochemical constant
t
Ho. Structural formula {m.p., elem. anal., NMR, etc.)
“ . ly-nMr (CDC13) 6 _
S : 1.24%1.81(94,m), 2.0(3H,s), 2.82%2.96
CU,CHEH,CH -Cn-uu O A 1810
0 i ‘ (214,d), 3.54(21,s), 3.80(2H,m), 7.18
r “ {2n,dd), 7.36(5H,s), B8.70(24,4d)
' mol., form.; C2)}H27N30
! ly-nMR (CDCE3) 8;
L s et - 1.83(3H,s), 1.00v2,.2(91,m), 2.6n3.0(28,m),
02 HLbL Cra-Q 3.43(2i,s), 3.66(3H,t), 6.8°7.4(91,m)
C el
‘%“x“ mol. form.; C22H27N20C1-HC1
i 1H-NMR (CDCL3) 6; .
. ‘ 1.1602.06(94,m), 2.83(2H,bd), 3.47(2H,s),
- Lu.=cug{cu,tu.-cﬂ-tm'© 3.78(211,bt), 5.42(1ix,dd), 5.90(14,dd),
_ ‘” ' . el 6.20(1H,dd), 6.99V7.40(10H,m)
KI mol. form.; C23l|28N20-l!Cl
!  y-nMR- (CDC1 ) 6;
| c""-"‘c"=““"C"":""O _ 1.1412,03(128,m), 2.83(2u,bd), 3.44(2u,s),
104 A _ 3.64(2u,bt), 7.00(2n,s), 7.08(24,s),
J - - i 7.22(SH,s)
; mol. form.; CpoHy7FN,0-HCL
y ' ln-nMR(CDCL3) 85 |
f"-“"f“'c“'“C“‘”'"O 1.1501,95(128,m), 2.84(2,bd), 3.65(2i,s),
105 A 3.67(20,bt), 6.75V7.07(3H,m), 7.23(6H,s)

k“\ﬁ « el

mol., form.; C22"27FN20'"C1

a0T




Table 7

(cpnt'd)

Ex. Physicochemical constant
Ho. Structural formula (m.p).,, elem. anal., NMR, etc.)
ln-nmn(coc13)6;
u\j} uu".", (:)u|u,<1) 1.0v2.1(3H,m), 2.6V3.0(2i,m), 3.43(2u,s),
116 = -2 3.85(2i,m), 6.4"6.7(3H,m), 6.9V7.3(81,m),
L§ﬁ 8.34(210,a)
1ch, mol. form.; C27H331N302-2HC)
o ly-nmR (cDC1 ) §;
NO-{"M'N t -(\n-cu O 1.0%2,.1(9H,m), 2.603.0(2H,m), 3.41(2H,s),
-3 ? 3
107 =/ . ~/ . et 3.84(2n,m), 6.6%7.2(5H,m), 7.22(5H,s),
|’|L 8.37(2u,4)
e ¥ mol. form.; Cagll2gN3OF-2HC1
ﬂ . 1y ~HMR (CDC1 ) §;
""}_tm:“‘uh_C"_c“'-O 1.0n2, 1(9" m), 2.603.0(28,m), 3. 43(2" s),
108 =L . e 3.57(6H,s), 3.83(2H,m), 6.0v.2(3n,m),
|§yn 7.00%7.4(7,m), B.35(2u,d)
o e, '
Lii-nmMR (CDCL4) 6
‘",Lm“ City- C" O, - () 1.77(34,s), 1.002.1(90,m), 2.32(3n,s),
109 Y| 2.6M2.9(20,m), 3.40(2H,s), 3.63(2H,m),
[‘JL 6.7%7.3(9H,m)
ci, mol. form.; CogHi3zN303-HCL
1H—NMR(CDC13)6;
.",“”,u“ <j\"‘“'<i> 1.85(31,8), 1.112.2(9H,m), 2.673.0(2H,m),
"o . .o 3.42(214,s), 3.60(2n,m), 3.75(6H,s), 6.20
“ (2u,d), 6.35(1H,m), 7.18(5H,s)
miu"’ Hi, mol. form.; Caqhygh203-HCL

LOT

N e —




Table 7

(cont'd)

Ex. Structural formula Physicochemical constant
No. (m.p., elem. anal., NMR, etc.)
M Li-nMR (cDC14) 6
"O"ﬂ'""“ o 'C\"“'“ O 1.12.1(98,m), 2.6n3.0(2H,m), 3.50(2H,s),
" o N N e N o 3.83(26,m), 6.58(4u,dd), 7.04(2y,d),
o 7.19(51,s), 8.28(2H,d)
.-
&' mol. form.; CpgllagN302-2HC1
t lp-MMR (CDC1,) 6;
"Q'“"“'" ol 'C“'“‘ O 1.07%2.35(YH,m), 2.99(2H,bd), 3.62(2H, s)
1" titats : . ocl 3.81(2H,bt), 6.316.56(3H,m), 6.84"7.11
[ IL (34,m), 7.25(5H,s), 8.31(2H,bs)
-
thi mol. form.; CgH29N302-2HCL
1y-NuR (CDC14) §; :
,,L} £, o, - C,”“. O 1.1v2.1(9H,m), 2.6%3.0(21,m), 3.44(2H,s),
1 - 3.68(3H,m), 3.85(2H,m), 6.78(4H,d4d),
L," 7.02(24,d), 7.23(5H,s), 8.37(2H,d)
™
0("’ mol, form.; C27"31N302'2"C1
_ Lu-nMr (CDCL 4) §;
G“"“'-*”'"C"’“‘"(& . 7.20(110,m), 8.05(1H,m), 1.2%1.83(91,m),
17 = | - = - 200 2.65%2.81(2n,d), 3.4(2u,s), 3.90(2H,m),

U

6.20v% .52 (2H,m)
mol. form.; C25H29N3'2llC1

80T




Ex.
No.

Structural formula

Table 8

Physicochemical constant
{m.p., elem. anal., NMR, etc.)

LN CiL, e, ~ <_}!Ul<i> + i

Uh

ln HMR (CDC1 4 y6;

0.80v2, 12(12n m), 2.5203.64(8H,m),
7.06N7.52 (104, m)

1

. u,n'-o-g-t: cu,cn_.--Cu-L‘"rO

tH,

K

1y- NMR(CDC
082, 13(99 m), 2.80%2.92(2H,d), 3.00
3u s), 3.3443, éo at,m) , 3.90(2i,s),
.60 (211, d), 7.21%7.28 (78, m)

mol., form.; C22H29N30-2HC1

m

O (-0~ -(Cretn,- ()

Hh Uit

« Wi

1p-NMR(CDCL4) §;
1.0v2,1(94,m), 2.31(3#,s), 2.5v3.1(5H,m),
3.1v3.6(4H,m) , 7.0n7.4(9H,m)

mol. form.; Cp3H3gN,0-HCL

(_\} -Ci, -Eg-lllll.'ll.l_'ll. - Cl!-t'll. - {_y

iy,

it

lj-NMR (CDC14) 6
1.0v2,2(9,m), 2,73.0(28,m), 3.29(24,m),
3.50(214,s), 3.81(2u,s), 5.8(1H,s), 7.25
(541,8), 7.37.7(3H,m), B.03(1H,d)

mol. form.; C22H27N303°HC]

1]
" -C-?-CII,L'N.‘(_,H-CII:'O

Ly

- Kl

ly-nMR(CDCL4)6; (in free form)
1.10n2. 08(17" m), 2.1002,.32(3H,m), 2.96
(3u,s), 3. 2003, 52(4n,m), 4.08v4.16(2H,d),
7.36v7.76(5H,m)

mol. form.; Cp2H34N20-NC1

120

ll“Jl, :,“:u oy - -un, - O -l

ly-NMR(CDC13) 6;
1.2002.08 (94 ,m), 2.8B0n2,92(2H,d), 3.12
(3n,s), 3.46n3.64(4H,m), 6.42(1H,d44),
7.00(11,4d), 7.26n7.45(6H,m)

mol. form.; C20"26"202'"C1

601




Table 8

(cont'd)

Physicochemical constant

Ex.
No. StrucFural formula (n.p., elem. anal., NMR, etc.)
, I \ 1i-MMR (CDC14) 6
2 Q--c-u . _C,,-_L-,, cn=cu-0 _— 1.027V2.06(94,m), 2.71v3.57(%H,m),
! o ' = ‘ 6.166.54 (21, m), 7.1007.55 (100, m)
CH, mol. form.; C24H30N20-HC1
H lg-NMR(CDCL3) 6;
S U Y o WY _ 1.1v2.1(78,m), 2.8%3.05(2H,m), 3,05%3.15
K {_,}‘“L""L""(__,"‘L"' () - (20,m), 3.49(28,s), 5.1(1H, ), 7.047.5
{10H,m)
mol. form.; C20H24N202-HC1
I L-NMR{(CDC13) §;
123 @—t-n-rn.tsu.-(J\u-cu,cn.-() - 1.003.08(20H,m), 7.22(5H,bs), 7.37(5H,s)
-&h = mol. form.; Cp3H3gN0-HCL
1u-NMR(CDCL4) §;
= 1.30%2.24 (98, m), 2.86(2H,bd), 3.32v3.60
I - ( - “"‘ Ao (41,m) , 6.086.28(21,m), 7.2008.02(6l,m)
*" mol. form.; CygH4N209- !lCl
| _ li-NMR (CDC13) 6
125 @"’“’“""C" cn.~@ _— 1.12.2(9,m), 2.8%3.1(21,m), 3.50(4H,s),
=/ 7.30(104,s)
’ mol. form.; C20123N03 HCL
Ljj-NMR(CDC13) 6; (in free form)
- . 1.2002.16 (9H,m) , 2.6473.0(2u,bd), 3.46
126 "““ - (_" Uity - O + i) (21,s), 3.3603.60(24,m), 3.80(6H,s), 5.60

o
;L
> “Uh

{14,bs), 6.5006.60(21H,d), 7.16°07.40(61,m)
moo. form.; C23H30N203-HCL

0TT

P




(100 ,m)

Table 8 (cont'd)
Ex. Structural formula Physicochemical constant
Ho. (m.p., elem. anal., NMR, etc.)
i IH-NMR (CDC14) 8; (in free form)
U Y A0 Y ; . 1.12«:2.13(9:1,:.», 2.76%3.0(28,bd), 3.48
te A ,-U‘"tll,UI,-LH-LI!.-@ - e (28,s), 3.3203.60(20,m), 3.92(3H,s),
;\Jl 6.3207.40(BH,m), 8.26(1H,bs), 14.0(1H,s)
“UCHs : mol. form.; C22H2gN203-HCL
U 1y-NMR (CDC14) 6;
L 20 YO Q \ 1.1'»2.2(311,m), 2.7v3.0(20,m), 3.1n3.4(21,
128 ‘%‘“'"”'“L“’“"'(4"'“'" + el m), 3.46(2H,s), 4.90(1H), 6.9%7.4(10H,m)
> mol., form.; Cp;lipgNy0y-NCL
_ ! 1p-NMR (CDC15) §;
o TN ) . 1.102.2(91,m), 2.7%3.0(48,m), 3.103.6
: A I CHNCH, ( o O . . m \m)
12 |" | AL (28,m), 3.55(24,s), 5.5(1H), 7.30(10H,s)
% mol. form.; C22"28N20'"C1
y  y-NMR (CDCL3) §;
] R U Z T ’ . 1.102.2(91,m), 2.713.0(2H,m) , 3.203.4
13 4»-”’1"=U'L""L“'“"'<_/"'L""O + (2,m), 3.40(20,s), 5.9(1H), 6.39(1H,d),
- 7.17.8(111,m)
mol. form.; Cg;uzaNgo-uCL
i 13-NMR(CDC13)8; (in free form)
i N : 1.1n2.2(91,m), 2.603.0(21,bd), 3.44(2H,s),
134 r"J‘-":""“"'“"‘(J"C""O . el 3.3603.6(20,m), 3.90(3H,s), 6.978.30

oY,
Wl
HEl

mol. form.; C22H20N202°HCl

171



Table 8 {(cont'd)

8 A m A Se R e sy ti 64 e s e ese e S s f Sy ¥ et m e e  S0ms iee s

Ex. ' A Physicochemical constant
Ho. Structural formula (n.p., elem. anal., HMR, etc.)
! . _ ly-nmMr (cDCL5) 6;
. g e . - 1.1v2,.2(9H,m), 2.302, 7(4!! m), 2.703.0(24,
o~ e, Cne I-CN— - . ' '
132 /]l LB, L, CHNCIT LW, ths Q et m), 3.0v3.5(4H,m), 6.1 (i), 7.0v7.7(10H,m)
k\v mol. form.; C23"30N20'UC1
ly-nmR (cDC13) 6
- ﬂ \ ] 1.17(34,t), 1.202.1(%,m), 2.17(24,q),.
R - .o 2.73.0(20,m), 3.1v3.4(2H,m), 3.45(2H,s)
CHLCHL LN L, i-Ci, O Hel 5.3(11), 7.21(50,s) '
mol. form., Cj7H2gN20-HC1
:lp ' 1y ~NMR (CDC13) §;
. Y 2 Y & ) 1.102, 0(12u m), 2.603.0(2H,m), 3.0n3.3
i %mumn¢nr<_ﬂ4ﬂr<:> - et (211,m) , 3. 41(mls), 3.33.4(14,m), 7.23
- (", ( 10" . S)
mol. form.; C23H30N20-HC1
1h-NMR (CDC1 4) -
_ i _ 0.90%2. 13(911 m), 2.78(2,bd), 3.00%3.70
135 4» Llltﬂlﬂa Nl"-<L) <t (2t,m), 3.43(24,s), 4.40M.85(21,m),
\ Lll (§ 7.27¢10H,s), 7.38(5",5)
> ! mol. form.; C2glij2N20:-lC1
! ) . ly-nmr(CDCL4) 85
136 c “,tnun.trn.~<_:u-tu.-O 1.0v2.1(9,m), 2.7v3.0(28,m), 3.48(2n,s),

Ny

4.36(2u4,t), 7.00v7,.7(8BH,m), 7.8v8.2(2fi,m)
mol. form.; C211125I102

1T




Table 8 (cont" d)

Ex. Physicochemical constant
Ho. Structural formula (m.p., elem. anal., NMR, etc.)
0 ' Lyy-NMR (CDC13) §;
. S A WY & , 0.861.90(9H,m), 2.56™3.05(4H,m), 3.38
13 -~ ""','""""_"'(_/"'L“' (3 - (214,d), 4.56(1H,s) 4.68(Lit,s), 7.0007.56
,ldl m-(’\ (126i,m), 8.10(21,m)
g,h R mol. form.; Cogi3)1N303-HICl
l-NuR (cDC14) 8
8 ! 1.0v2.1(%H,m), 2.773.0(21u,m), 3.103.4
L SR A WY A W (2u,m), 3.47(2n,s), 5.58(1u,dd), 5.9"%6.1
ul..-(.m.nmu.us,-(_ -ty O ! (20w | 72951 8)
mol. form.; C371i24N20-HC1
}1' ~ 1, 1j-NMR (CDCL4) 6
i /P-"“""“"““"G"‘“‘O 1.00%4 .08 (16H,m), 7.38(10H,s)
()}
\J tity mol. form.; C2_2“26N2°2
! - _ Ly-nMe (coC14) 6
" ~ L cu.uu.-(_/u-cn.-éynu. . 0.90v2.10(9H,m), 2.5503.50(7H,m) ,
L | i 3.52(21,s), 7.38(5H,s), 7.80(41,ABq)
A U mol. form.; CypHo7N305-HCL
H -\ : 1u~mm(coc13)6;
o i rn,cu.-( ju-cu.-O 0.96%2.08 (31, m), 2.60V3.10(6H,m),
LI - 3.48(28,d), 7.16%7.92(14H,m)
~ 24k
i ]

[~
N

ETT




Table 8

{cont'd)

Ex. g Physicochemical constant
No. Structural formula {m.p., elem. anal., NMR, etc.)
t . . u-nur (cocl 5) 8
" ~ ,l.'lllll.'!l,tll,—( ju-cn,-() 0.80M2. 04(9u m), 2.482.88(2H,m),
lx""‘r O - 3.120v3.52(4,m) 7.03%7.72(14H,m)
i
t
i Li-nMR (coCL
o _ _ 1.01«,2.0%(19" m), 2. 33(3u s), 2.6303.04
13 o~ ,t.m.u,Lu.-C@!-Ub-@-w, Ny (Su,bd), 3.42(2H,bd), 7.15(48,bs),
|\/|| 0 7.35(5H,s)
! mol. form.; C23H3QN20-HCl
H Li-NMR (CDC14) §;
- )
" - ,un:n,tn.-(J:-cu.-C} 1.00%1.98(11H,m), 2.30(31,5), 3.38(2H,bd),
. | J | _ 7.02(41,bd), 7.28(5H,s)
N4t i mol. form.; Co3H3gN20
! R lp-nMR (CDC1 ) 8;
- :

15 - ,uwn.un-(_jn-uu-{_) 0.90%2.18(91,m), 2.52%3.70(7H,m), 3.72
) = (21,s), 7.10v7.88(41,m), 7.38(5H,s)
xS U Bt mol. form.; Cp,liy9H303
. i JR m.p. (°C); 2167217 (dec.)

h elem. anal.: C,,H,,N,0,-HC1

16 oy AR <_n|n. {§ . em. ana 227277373
I’ c 1 N
N Ula caled. (%) 63.23 6.75 10.05

found (%) 62.95 6.69 9.88

PTT




Table 8

{cont'd)

Ex.
No.

Strucéural formula

Physicochemical constant
{(m.p., elem. anal., NMR, etc.)

141

n o
|nn||n, n -t

Uh

i,
t, - it
e,

Ly-NMR (CDCL 3) 6;
0.82(9H,s), 1.02%2,.28(9,m), 2.60%3.60
(951,m), 7.28(5H,s)

mol., form.; C20H32N20-HC1

148

ﬂ
49, LLitHCR, L, - N -til,- L"'l“a < et

L

1y-NMR (CDC13) 6
0.85(94,s), 1.12%2,28(9%,m), 2.76(2H,bd),
3.42(28,q), 7.38(30,m), 7.67(2H,4d)

mol, form,; ClglIJONzo-HCl

119

k-

. . . —\ } = . - '.
- J”Hh“h'(_J”L"'<L> S~

™" L,

ly-nmMr(CDC3) 85
1.0v2.2(94 , m), 1.602.1(SH,m), 2.202.6
(44 ,m), 6,8%7,7(91,m)

mol, form.; C22 27N O-NC1

OTpOO

Lj-NMR (CDC14) &5
1.00”2.03(9u,m), 2.08,2.12(total 38, each

s), 2.82(24,bd), 3.03%3.43(2H,m), 3.44(2H,
s), 4.47,4.56(total 3B, each s), 7.35(10H,

s)
mol. form.; C23H3QMN20-HC]1

151

]
ungm1|uu (:)acu {;)
_/;‘~‘.r ] |- ? 2 2 , "c|

L“, th,

Lyy-nMR (CDC1 5) 85
1.00n2,08(91,m), 2.78(21,bd), 2.88(3u,s),
3.1003.45(284,m), 3.43(24,s), 3.57(21,s),
7.22(101,s)

mol. form.; Co3H3gNO-HCL

GTT




‘fable 8

(cont'd)

Ex.
Ho.

152

Structural formula

Physicochemical constant
(m.p., elem. anal., NMR, etc.)

I
i 17y :
UhCTﬂhﬂh'(_j"t"r<;> el

city

In-umMr (CcpClq) 6;
1.00N2.00(3H,m), 2,03(34,s), 2.80(2H,bd),
2.88,2.91(total 34, each s), 3.05%3.40
(20,m), 3.43(3u,s), 7.20(5H,s)

mol. form.; C)7H26N20-HCL

153 -

i
P ,m|=m$Tuunh—<:)wcur<:§

s N c“,

« Wl

1-NMR(CDC14) §;
1.1%2.2(81,m), 2.603.2(5H,m), 3.203.6
(4 ,m), 6.807.1(1H,m), 7.3(54,s),
7.5V7.8(30,m), 8.24(2H,d4)

mol. form.; C26H29N303°HCL

154

]

I \
oA -(Cn g —
T N 'l"J .

l},.-' L")

li-NMR (CDC14) §; :
1.0002,08(10H,m), 2.72%3,.08(5H,m),
3.33¢21,bd), 6.16(118,bs), 7.07(74,bs)
mol. form.; CopllisghyOsp *HC]

0
I s W
_ﬁl(lqtﬂAﬂ: (_,“tu' <i|- .t

- th,

l

lj-nMe (cDCL3) 6;
0.15(20,m), 0.56(2H,m), 0.9002.23(108,m),
3.00¢(58,m), 1.34(4n,m), 7.40(54,s)

mol. form.; C,glioghiy0-HCl

i
I s W {;} .
s ,l?t".l".-(_J"-LH.- iN]

L\, Lty

Lu-nMr(cpcl4) 65
1.0002,.02(91,m), 2.64V3.00(54,m), 3.41
(4t1,m), 7.15(1n,m), 7.27(54,s),
7.50(11,d4), 8.41(2H,m)

mol. form.; c21u27n30-2nc1

S9T1




Table

{cont'd)

Ex. Structural formula Physicochemical constant
Ho, . {m.p., elem. anal., NMR, etc.)
ﬁ_—a o ly-mmMR (CDC13) §;
SR an VAN A - 1.04%1.04(11H,m), 2.64°3. 00(5u m), 3.58
L§]| L, (2u.m), 8.44(1u,d)
mol. form.; C2)H27N30-2HCl
i li-NMR(CDC14) §;
f \ / 1.00v2.00(4n,m), 2.83(2H,bd), 3.24(2H,bd),
158 - ,t'll.tlllltll,tll,-CH-L‘M.-() e 3.45(21,s), 3.59(2H,s), 5.85(1H,bs),
,l\“ - 7.27(54,s), 7.77(4H,ABq)
uh’ e mol. form.; C22H27N303-HC1
' 1u-NMR(CDC14) §;
1.0Mv2.1(9H,m), 2.6%3.2(5H,m), 3.203.7
13 I’\IA "'““ ”"( (Y - (a,m), 7.25(5H,s), 7.38.1(7H,m)
ol th mol. form.; Cyghyglo0-HCL
0 ly-NMR (CDC14) 6;
. ,{"m:n,cu.-Cu-cn.-() 1.00%2.10(9,m), 2.25(3u,s), 2.81(21,bd),
160 ! =/ . 2.97(3u,bs), 3.10v3.45(21,m), 3.43(24,s),
RS 7.23(44,ABq), 7.27(51,s)
'LII,UIU mol. form.; CyyaljgNy05-HCL
! _ Ly-nmMR(CDC13) 8;
. ,cm:u.cu,-( ‘,,_L-,,,_/(:‘), . el 1.06%1.92(9H,m), 2.70N2.99(58,m), 3.44
11 I S : (2u,s), 7.22(2n,d), 7.38(5H,s), 8.50(20,d)

D CHl,

mol. form.; C21 27N30 2HC)

LTT

o = vtopubinaryh o




EX.
No.

Table 8

Structural formula

Physicochemical constant
{m.p., elem. anal., NMR, etc.)

162

|

F—uﬂhﬂh-<:)ﬂ{nr<;> _

Q;"'%]&“ C O
LN

ly-nMr(CDCL3) 6;
0.90nv1.05(914,m), 2.70(34,s), 3.00(2H,4),
3.22(2H,s), 3.37(1H,s), 3.46(1lH,s),
7.18V7.60({9% ,m), 7.78(3H,m)

mol. form,; C2gH30N20°HC1

163

ldpu,&mmuuu-<:>W{nr<£>

AN,
Uil

ln-nr(cpe14) 6;
0.7%2.2(20H,m), 2.6%3.2(4H, ), 3.55(2H,m),
6.95(1H,s), 8.02(21,d), 8.34(2u,d)

mol. form.; C2)H31N302

164

lnumxnrrd%nhuh-(:;wcvr<:> _—

iy

1i~-NMR(CDC13) 6;
1.102.1(120,m) , 2.7v3.1(514,m), 3.203.6(4H,
m), 4.22(24,q), 6.7(1H,m), 7.2%7.4(6H,m)

mol., fOI'll'l.; C21"30N203‘"C1

165

i
§ M =\ /-
o A5l —O-(:«(;li.tlt.-( H-Ci-CH )
S| + Ntl

\—" Uiy

1h-NMR(CDCL.,) 6
0;56m3.38(23n,m), 3.40n3.68(2H,m) ,
4.28(2u,s), 7.18(5H,s), 8.34(2u,d),
8.58(21n,4)

166

o~

L.-. Il\ 7\ '
"l' /tf:'l.tll: ‘(_/“‘Ula 'O - fict
l U

9

l4-NMR (CDCL 3) 6;
1.16%2.12(9H,m) , 2.89(21,bd), 3.47(24,s),
4.35(2u,bt), 7.08%v7.74(11H,m), 8.08(1H,
bd), 8.23(1H,4d)

8T1




Table 8

(cont'd)

Ex. Physicochemical constant
Ho. Structaral formula {m.p., elem., anal., NMR, etc.)
i _  j-NMR (CDCL3) 6;
61 &“"L" NL" <;> 1.08%1.94 (94,m) , 2.6873.02 (78 m), 3.40
| Ll ! _— (2u()d;|,I 7.27(5H.8), 7.41(28,d), 7.78(2u,d),
it
um s mol. form.; C23H29N202-HC1
I _ lp-nMr (CDCL5) 6;
T ] -~ J:m:“,t"'..C"_c“'.(:_} 1.10%0.98(150H,m) , 2.7702.98(6H,m),
| | < Kl 3.120%3.46(4H,m) , 7.26(91,m)
(1 RN NG B
a7t mol. form.; CpglizgNo0°HCL
LIy .
1 N, Lj1-NMR (CDCL4) 8;
; TR ReT: O 1.00%2.00(98,m), 2.60v3.00(7H,m), 3.45
169 I Ajlatils <—’”"' - (21,m), 6.95(21.,d), 7.26(54,s), 7.90(24,d)
A en
fot > ! mol. form.; C23H27N20F3-HCL
] 1j-NMR (CDC13) & :
, Y 2 W & 1.00m2.18(3n,m), 2.87(24,bd), 2.99(34,s),
] a L ,"'“'"O - 3.1003.50(21,m) , 3.48(3H,s), 6.3547.35
[N Y (Sti,m), 7.83(5H,s)
mo mol. form.; C22H2gMN202-HC]
! _ ly-NMR (CDCL ) 6;
1 - |ﬂnhﬂh-<_\tnn-<;} 1.1001.88(121,m), 2.80(2u4,d), 2.98(34,s),
A st . HCY 3 23%3.44(4H,m), 4.02(24,m), 6.84(2i,d),
,|'§, Ha 7.26 (71 ,m)

"
HY)
;

mol. form.; Cp4H32H202-HCL

61T




Table 8

et et s = 4 % mesmiemm mee srmasa WY amb

(cont'd)

Ex. Physicochemical constant
No. Structural formula {m.p., elem., anal., NMR, etc.)
1y-nmMr(CDCL 5) §;
, . \ : 1.00%v2,08(9H,m), 2.83(2u,bd), 2.98(3H,s),
12 uJ-cu.u -O-—cmzn,cu.-Cn-cn.-O ‘ 3.1203.50(2u,m), 3.47(2H,s), 5.08(2H,s),
hb : - el 7.15(48,ABq), 7.3B(54,s), 7.96(21,ABq)
i Ly-nmR (cDCL4) 6;
g 1 =\ : 3/ Vi '
i -tmuuuu-<_1u-{;> _ 1.04%1.98(71,m) , 2.20V3.80(74,m),
K] = {."’ - et 6.60%7.34(71,m), 8.67(2H,d)
lu-nMR(CDCL ) 6;
a H 0.90%2.28(11u,m), 2.60Vv3.30(2H,m), 2.85,
wat AN L N A } 3.03(total 3H, each bs), 3.48,3.55(total
l?‘ Ll‘aut“'Q'L"""j“':'b"‘t“! O M “Ll 2". each bs), 3.88(3“,5) 7.16,7.21(L0tal
o si, each s), 7.67(4ii,ABq}
’ mol. form.; C24H30N202-HCL
’ lh-NMR(CDCL3) &5
e : 0.9002.06(9H,s), 2.70%3,02(10H,m), 3.20n
175 UhUhUUh-(:>4#Uhﬂh-<:)wfﬂr<;> N K 3.62(41,m), 4.50(2H,s), 7.21%7.30(9H,d)

th,

mol. form.; C25"34N202‘"C1

0<Z1



table 8 (cont'd)

Ex. Structural Formula Physicochemical constant
No. (m.p., elem. anal., HMR, etc.)
" 1N—NMR(CDC13)6;
£ N A 9.,90n02,10(94,m), 2.81(21,bd), 3.45(2H,s),
L\lk /KJI 4.11(21,t), 6.9877.82(8H,m), 7.21(5H,s)
76 AN MKl '
t 1 -\ -
l:“:(:“: - <--/"L"1 -<=>
“lol. form-; c27"28N202'“C1
o 1i1-NMR (CDC14) 6;
" _ H - ) , ©1.29(3u,5), 1.40(3H,s), 1.40%2.20(9H,n),
] '°>tn-u-O-L'um,tu,—(_)u-tu.-O - 2.83(21,bd), 3.00(3H,s), 3.20%3.50(2H,m),
til, =/ |

th,

3.48(2#,s), 4.56(1li, quirtet), 7.08
(4n, ABqg), 7.28(54,s)
mol, form.; C25i134N202-HCL

s

1271
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Sxample 178

l-8enzovl~d-{(5,6-dimecthoxv-1l-indanon)~-2-v1]~-

methvlinineridine

-

”.70\/,}7-/!1\ ey / A 1] }
R R R A Yol

g~ 20

0.85 ¢ of 3,5-dimethoxv-l-indanone ané 1.38 g
of l-oenzoyl—4—pipéridinecarbaldehyde were dissolved
in 20 ml of anhydrous THF to obtain a solution.

1.02 ¢ 0of 28 §% soéium methylate'was added to the
sclution at 0°C. The obtained mixture was stirred
at a room temperature for 2 hours, diluted with

urated acueous

0.
g
1=
p”
i
Y
)
u
I

ethvl acetate, washe
solution of commeon salt, dried over magnesium
sulfate and concentrated in a vacuum. The gbtained

residue was purified through a silica gel column

i)

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/
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hexane to obtain 1.10 g of the title ¢ompound
(vield : 89 3). The characteristics thereof ars
as Zollows: |

m.z.(°C) : 151 to 152

2lemenctal analysis as C, ,Z,.0C.

calculated (%) 73.26 6.92 3.38

found (%) 73.30 6.85 3.32

(U]

xample 179

d-[{(5,8-Dimethoxv-1l-indanon)-2-viimethvlpineridine

nvdrochloride
b}
o 0- e . n~
it ‘.’/\r«}{:—{;% Un - RC2
CHT

9.00 g of l-benzovl-4-[(3,6-dimethoxy~l-indanon)~
2-vl]methylpiperidine was dissolved ia 90 ml of
dioxane, followed by the addition of %0 ml of 6N
hyvdrochloric acié. The obtained mixture was heated
uncder reflux for 10 hours and concentrated in a
Qacuum. The residue was diluted with water and
extracted with ethyl acetate. The pH of the
aqueous layer was adjusted to 12 with a 50 3%

agueous solution of sodium hydroxide and extracted

with methvlene chloride. The organic laver was




124

washed with a saturated agueous solution of

common salt, dried over magnesium sulfate anc
concentrated in a vacuum. The obtained rasidue

was convertad into i1<s hvcérochloricde by an orxdinary
method. The cbtained srcocduct was recrystallized
Irom methancl/2%hancl o obtain 6.30 g of the

zitle compound (yield : 85 %). The characteristics

thereof are as follows

m.p. (°C): 249 to 250 (dec.)

elemental analysis as C;,H,,N0,-HCl

i/ -~

C bl N
calculated (%) 62.867 7.42 4,30
Zound (%) 62.7% 7.31 4.52

Zxample 180

1-{(3-Fluorobenzvl)-4-{(5,8~dimethoxv-1l-indanon) -2~

vl]lmethvlonioeridine hvdrochloride

o
— (§
Cﬂzxfﬁ/\ fu.4 Ndﬂ)q1$> 'Li

0.25 g of 4-[(5,6~dimethoxy~-l-indanon)-2-vlj~
methylpiperidine was dissolved in & ml of THF,
Zollowed bv ﬁhe addicion of 0.29 ml of triethvlamine
and 0.13 ml of 3-fluorobenzyl bromide. The obtained

:ture was heatad under reflux for 2 hours and
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concentrated in a vacuum. The residue was diluts

fL

with ethyl acetats, washed with a 10 % agueous
solution oI sodium carbonate and a saturatadé acueous

solution of common salt successively, dried over

magnesium sulfats ané concentrated in a vacuum.
The obtained resicdue was purified through a silica

gel column and converted into it

1))

avdrochloricde dv
an oréinary methoé. The obtained product was
recrystallized from methylene chloride/IPE to

obtain 0.27 g 0f the tit

(o]
(]
0
8}
2
g
O.
o
=}
.
<
’-‘.
b
| S
f
-~
N
w

The characteristics thersof are as follows:

elemental analvsis as C24328NO3-HC1
C 51 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

T — '
o~ T - -u
B D) - 2

1.00 g of 5,8-dimethoxy-l-indanone, 0.31 g of

paraiormaldenhvde and 0.90 ml of l-benzvlpiperazine



1296

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
nvdrochloric acid, heatz2d under reflux Zor 3
hours, cooled bv allowing to s;and and fiit
to obtain a whits solid. This solid was suspended
in methylene chloride, washed with a 10 3 agueous
solution of sodium carbonate and a saturated
agueous solution of common salt successively, drisd
over magnesium sulfate ané concentratsd in a vacuum.
Thelobtained residue was purified throuch a silicz
cel column an§ convertad into

its nhvdrochloride by

an orédinary method. The product was rscrystallized

U

from methanol to obtain 0.33 g of the title compounc

—

yield : 23 %). The characteristics thereof are as

lows

}—

o)

t

m.p. (°C) 227 to 228 (cec.)

elemental analysis as C23529N203-2uCl
o H N
calculated (%) 60.79 6.88 6.16
found (%) 60.31 6.95 6.06

Example 182

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

ethoxvcarbonvlpiperidine
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Q
CHy O A S
-2 1’-\ Y N e
* ; 3 s & o \JC—:C- N ¢ 1
Guo N TR T

0.30 ¢ of L-benzvl-4-[(3,8-dimethcxy~1-indznon)-

I-vilmethyvlpiperidine was dissolved in 3 =i o3

senczene, followed bv the addition of 0.15 mi of

neatad under reflux for 3 hours, diluted with

]

zhyvl acetate, washed with a saturateé acueous

h

io

a

0

rt

olu

n

sodium bicarbonate 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
the title compound (vield : 94 %). The character-
istics thereof are as follows:

m.p.(°C): 132 to 133

elemental analysis as C,,H,-NOg

L&)

calculated (%) 66.46 7.53 .88

found (%) 86.79 7.53 4.00
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Zxample 183

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

ethoxvecarbonviniveridine

o)
‘upCN N
O‘ Y ,,-;1-\ (e g gl
M ST
2.00 ¢ 0of 4-((3,6-cdimethoxy-1~-indanon})-2-v1l]-~

30 ml of carben tetrachloride, Zolloweé by the
addition of 0.98 ¢ of N~bromosuccinimide and 0.02 ¢
of benzovl peroxide. The obtained mixture was
neated under reflux for 3 hours, diluted with
carbon tet:achloride, washed with a saturatad
agueous solution oi socdium bicarbonate and a saturated
agueous solution of common salt successiveiy, dried
over magnesium sulfate and concentrated in a vacuum.
The obtained residﬁe was dissolved in 20 ml of
THF, Zfollowed bv the addition of 1.68 ml of 1,8~
diazabicvclo(5.4.0] uncdec-7~ene. The obtained
mixture was heated uncder reflux for 30 minutes and
concentrated in a vacuum. The residue was dilutad
with ethv]l acetate, washed with a saturatsd agueous
solution of common salt, dried over macnesium
sulfate andé concentratad in a vacuum. The obtained

residue was purified through a silica gel column to

. Tm
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obtain 1.12 g of the title compound as an oil
(yield : 55 %).

molecular formula: C,OH,SNO5

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
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benzyl-d-piperidinecarbaldehvde in 3 ml of
anhydrous THF. The obtained mixture was gracdually
heated to a room temperature, stirred at thac
temperaturs overnight, diluted with mechviense
chloride, washed with a2 saturatsd aquecus.sclution
sf common salt, dried over magnesium sulfate and
concentratad in a vacuum. The obtainesd rasidue
was recrystallized from methylene chloricde/I?Z

to obtain 0.12 g of the title compouné (yield : 29
3). The characteristics thereof zrs 2s follows:

m.D.(°C): 173 to 174 (dec.)

0

elemental analysis as C,,id,,NO

2
C 1 N
calculated (%) 72.73 8.39 4,23
found (%) 79.432 6.20 4,31

1-3enzvl-4-{(9,6-dimethoxvinden) -2-viimetavl-

rinveridine hvdrochloride

) B Ve . ppeand
Ay -0
o ™ Nl —

0.24 g of l-penzvl-4-[(5,6~dimethoxy-1~indanol) -
2-vljmethylpiperidine was dissolved in 5 ml of

methylane chloride, Zollowed by the addition of a
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10 3 solution of hydrochloric acid in ethyl acetate.

The obtained mixture was concentrated in a vacuum.

methylene chioride/I?E to obtain 0.24 g of the
title compound (yi=2id : 9% 3). The charactaristics

<here0f are as follows:

C H N
calculated (%) 72.073 7.356 3.30
found (%) 71.82 7.63 3.33

Sxample 186

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

vlidenvl]ioropvioineridine hvdrochloride

0.31 ml of diisopropvlamine was addeé to 35 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
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and 0.35 ml of hexamethylphosphoramide. The

obtained mixture was stirred at -78°C for 15 minutss,

ui

followeé by the addition of a soluticn of 0.50 g

3-(l-benzyl-4-piperidine) propionaldehycde in 5 ml

rh
}+

o
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 residue was purified

through a silica gel column and converted into its

3

0.

al

"t
ct
v

n
w
[Ts]

hvérochleride by an ordinary method oI ob

of the title compound as an oil (yiel 1 %8).

ct

[2 7
. ..

[+}]

molecular formula : C26H31NO3-HC1

i
H~-NM

)

(CDC1,) §; 1.10%3.00(13H,m), 3.45(2%,S),
3.50(2#,5), 3.90(3%,S), 3.95(3H,S), 6.5817.20
(3%,m), 7.27(3K,S).

Exanple 187

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

propvlpiveridine hvérochloride
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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

n

o
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 methoé 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.

I b A i % % b iwy e L
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Table 9 o 134

' thchocnemlcal constants
Example Structural formula (m. p., elemental analysi s, NMR etc.)

lg-am (CDCl~) 3;
1.00v 3.40(24¢d,n), 3.47(24,9),

| ~ . 3 78(Jd S)’ O.QONI.SO(SH,M),
188 --‘O)J\]J\_/‘-s. b e /—.\ 7.2 3E
l\O/\/‘d."‘ r-ﬁ\g;/ /._3(.;::,5).

Sy = - o
=, molecular formula: C,4H,,N0,-HC1

lg-auMR(CDCl,) &
1.05%v2.12(9K,m), 2.50%3.40(5H,n),
3.48(2%,5), 3.88(3%,5), 6.98(1l%,q),

N ._/'__
189 W-L’L,f’“‘cd@ 7.1507.32(2%,m), 7.23(5%,S),

molecular formula: C73H27N02-HC1

m.p.(°C) : 199 to 200 (&ec.)
1 a1 vsi
elemental analysis as C24H,9NO3 -HC1

C E N
190 calculated (%) 69.30 7.27 3.37
found (%) 69.24 7.40 3.38

m.p.(°C) : 198 to 199
Gﬁq . elemental analvsxs as C,4d29V03 HCL

191 C-L*C‘C/g_, “ c H N
Q **'\_“ “‘*1) calculated (%) 69.30 7.27 3.37
' 3s] found (%) 69.15 7.42 3.47

m.p.(°C) : 200 to 201
elemental analysis as C,_.H.,,NO,-HC1

Ch = ' 25731774
192 Cu o) 44 »-c:t- @ N C H N
C)0 . calculated(y) 67.33 7.23 3.1l4

*HER ~ found(3) 67.10 7.16 3.00 -
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‘Example

Structural formula

\\n\\\\ \m\\ \\\_| i Lus

- thsxcocqemxcal constant

{m.p:., elemental analvs*s, NMR 2tc.)

it e 4 > e ————- 44 & — - e = &

T
d,

lg-nMR(CDCL )
'1.05%2;15(9H,m),_7 5
3.48(2E,S), 7

3)9;
S03.43(58,m) ,
73( S / .23"47.43

193 ~
ca G
LG 3O (3H,m) -
HCZ molecular formula:. C,.E, NOF-HC]
.u - de o an It - .- . 22-.24L L el
3 m.p. (°C): 175 to 177 i
| ;:I:i-- .elemental analysis as C23HZ7VO.SC1 ’
100 | SO e ¢ L
CD e “6;? calculated (%) 74.68 7.63 3.79
) =03 found (%) 72.77 7.64 3.62
i/2 E, O (%1 72.90 T7.71 3.70
{
m.p.{°C): 211 to 213 (cec.)
elemental analvsis as C,,.E._NO*HCl
Q . =T 23727
A "'éfb . c d N
195 @' RE R R calculated(%) 74.68 7.63 3.79
1 , =z -9 =
) }1C2. ound (%) 72.68 7.49 70
: 172 HZO (%) 72.90 7.71 7
m.p. (°C): 153 to 154
. a elemental analysis as C23H27NO3
196 He IOl >k Fh-:t@ _ c H N
G calculated (%) 75.59 7.45 3.83
found (%) 75.77 7.28 3.64
m.p.(°C): 170 to 171 (dec.)
o e;ementa; analysis as C23H27NO3
197 cﬁcﬂfﬁi§~dt4rl : _ C H N
KA -/  calculated(%)  75.59. 7.45 3.83
75.61 7.47 3.55

found (%)
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Phvsicochemical constants

!Example. tructural formula {m.p., elemental analysis, NMR atc.)
_ | |
i. |
‘ m.o.(°C): 173 to 176
elemental apalysis as C, H, NO,-HCl
I} <
198 :'IJ“}?;A\,- W I LR c B N
L2 e Wy O)) calculated(s)  70.33 7.72 3.15
; i founé (%) 70.20 7.48 3.35
i
‘ f
‘ m.o. (°C): 236 to 237 (dec.)
g elemental analysis as C23325N03-EC1
199 (Cj?ﬁfx LS - : Y
: v w4 calculated(3) 69.08 §6.55 30
‘Rl found (%) 68.97 6.82 3.29
§ m.p. (°C): 195 to 196
; g elemental analysis as C23H,7NO-HC1
: /\/’k—"“ .—-,_\J_v’__r- -
200 QI U o) c & W
: -5Q calculated (%) 74.68 7.63 3.7
' L found (%) 74.72 1.77 7
lg-NMR(CDCL,) &
o Gﬁdrjb‘?rés. 1.10v2.10(l38,m}, 2.60~3.08(5H,m),
S0l or s L0y 3.41(2H,S), 7.00v7.85(4H,m},
" HQ 7.19(54,S) .
molecular formula: C24H29NO-HC1
Llu-NMR(CDCL ) §;
o) . 1.17(34,d4), 1.12%2.10(9H,m),
’ I~
202 Q £;Gt~\_ﬁ-ﬂt{2} 2.60%2.93(2H,m), 3.41(2H,S),
‘KR ._3.51(lH.q), 7.20(SH,S), 7.3007.92
’ (SHIM) .
molecular formula: CjoHo47NO-HCL
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|
iExample

|

tructural formula

' Physicochemical constants

(m.p., elemental analvsis, NMR etcz.)

(3%
o
(%)

4

f" l‘\/‘\/‘ ’__
o \ - \ . !
S OT Nz —; N ..-g)

28,7 ~

m.p.(°C): 126 to 127

" elemental analvsis as 575533N0,-HC1
. - -

c H N
3

calculatced (%) 7.7

| B VY

[+ s I I8

7.4

|-
th W

70. 3.1
" found (%) 70. 2.8

1E-NMR(CDCLly) §;
1.00%3.40(20H,m),
3.90(3K,S),
7.18(1%,S),

3.50(24,s),
3.97(3H,s), 6.88(11,s),
7.31(54,9).

molecular

(3% ]
o
w

AR

Jr'..f'J It e _./—‘
LA

CGUAS R

.HCV\

. -1\

o

l~-vva(cnc13) §;

.05v3.36(228,m), 3.45(2%,S),
.85(3H,S), 3.90(3H,S), 6.78(1H,S),
.08(1%,8), 7.21(5E,s).

~) W -

i,-N0,-BCl

molecular formula: C28h3/ 3

206

la—vmn(cuc13} ;
1.1002.50(7,m},
3.48(2H,S8),
6.69(1H,dt),
7.2L(5H,m).

molecular formula: C

2.7003.02(2,m),
3.56(2H,S),
7.02%7.50(3H,m),

23H25N02-HC1

3.79(3H,8), ;

]
H
'
t

207

———— -

GO ‘HQ

@ngEKH—C}reﬁﬁgﬁ

- molecular formula: C

LH-NMR(CDCLy) §;

1.5003.57(11#,m), 3.48, 3.50(total
2H, 3.83, 3.85 (total 3H,
“each S), 6.57%7.39(4H,m),

each 8§},

23f25N0; - HCL

7.22(5H,m)
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Example

Structural formula

‘Physicochemical ccnstants

(m.p., elemental analysis, NMR etc.)

. —————

208

ly~-NMR(CDCL3) §;

 1.358%2.55(7H,m), 2.
3.50(2%,S), 3.53(2%,48)
(6,S), 6.53(1%,d%),

7.22(5#,8), 7.57(1%,

2.78%3.03(25,m),
2%,4), 3.85(3%,8),
ét), 7.07(1%,48)

lecular formula: H.,.NO, - HC]
molec formula C24421V03 HCL

(58]
-
[w)

lg- R(CDC 3) ¢;
_.50N2.30(7H,m), 2.78+3.03(2H,m),
3.48(25;5), 3.53(2%,48), 3.82(3E,8),
.90(3H,5), 4.03(34,S), 6.58(15,4t),
6.6L(1%,8), 7.25(54,S).

g VO -HC1

12«
formula: 25 21

molecular

211

'lH—NMR(cnc13) §;

1.52v2.55(78,m), 2.78%3.02(2H,m),
3.50(2H,S), 3.59(2E,S), 6.72(lH,dt),
© 7.05%7.55(3",m), 7.22(5H,S).

molecular formula: C22H22M0F HCl

212

lH—NMR1c0c13) 3;
1.50%v2.55(7H,m),
2.78%3.02(2H,m), 3.48(2H,S);
3.57(2H,S8), 6.66{1H,dt), 7.38%7.60
(38,m), 7.2L(5H,S). |

2.38(34,8),

mdlecular formula: CZBHZSNO‘HCI
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Example

Structural'

formula

Physicochemical constants

{m.p., elemental analvsis, MMR etc.)

-lH-NMR(CDCl3) 3;

1.48%2.60(78,m), 2.32
4

2.7703.02(2%,m), 3

21.3 — !
Ol =< Ny .
. T TR 6.69(1lH,é%), 7.1007.87(3E,m),
< U2 7.22(SE,S) .
_ i
molecular formula: C,.H,.NO-HCI g
m.p.(°C): 174 to 175 E
elemental analvsis as C,JE-:_,.SNO3
uy{ﬁ:_ ~\ /-'"'\ C = N
=ey N s s I
214 N g TR calculatad (%) 69.08 6.55 3.3
- | found (%) 69.12 6.41 3.43
m.p.(°C): 175 to 176
a elemental analysis as C30H31N03
: C":;O"'G A Y [y -
F @] P I P gl) ) C -1 N
215 | oo -0 calculated(s) 79.44 §.89 3.09
found (%) 79.04 6.87 2.77
m.p.(°C): 180 to 181
elemental analysis as CZSHBLNOB'HCI
Q
c H N
Gig —
216 Qﬁégﬁﬁljﬁk “”*C» calculated(s) 70.65 7.30 3.17
“HQ found (%) 70.34 7.05 3.07
m.p.(°C): 228 to 230 (dec.)
: elemental analysis as C23F23NO3 -HC1
¢ . . . C
o
217 ¢ \~-J'L<m1§} calculated(3)  69.43 6.08 3.52
- KeY found (%) 67.89 5.97 3.45
172 HZO (%) 67.89 6.19 3.44
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Physicochemical constants

Example| Structural formula ‘(m.p., elemental analysis, NMR 2tc.)
- lH-NMR(CDCL,) §;
. ©2.4803.02(13E,m), 3.43(2H,S),
1 157#7='”*C} -ﬁﬁfb 6.73(1E,3%), 7.10%~8.10(4E,a),
2.8 A~ = 7.22(34,S). |
"
(N
molecular formula: C,3H;gNO-ECL
m.p. (°C): 211 to 213 (dec.)
elemental analysis as C,,%,-M0-d#Cl
N A WP~ <% 2
219 A= MCAH0) c 5 N
'@;ﬂ\’j uf? calculated (%) 75.47 7.39 3.87
| — founé (%) 75.22 7.41 3.57
“l-NMR(CDCL,) §;
. _ ©1.2002.60(7H,m), 1.96(3%,d),
4 e ol ¥
220 & & A '6.67(1%,d4d), 7.21(5H,S),
A 7.217.61(5d,m) .
- molecular formula: C,,H,gNO-HECL
m.p.{(°C): 170 to 171
. elemen;al analysis as C,6H3l\103
C‘I}C - . n , . c H N
221 cﬁ:_442L)bC«*LJ#£%‘@§ calculated(3) 77.0L 7.70 3.45
Ch found (%) 77.10 7.67 3.43
ly-wMR(CDCL,) 6
5 1.10%v2.40(138,m), 2.70~3.00(2H,m),
: .45(2H,S), 3.48(2H4,5), 3. 's),
22 |y 3.91(3H,S), 6.68(lH,tt), 6.80(1lH,S),

-HCQ

7.20(6H,S) .

molecular formula: C27333NO3-HCL
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: Ph?sicochemical constants )
Example| Structural Zormula (m.p., elemental analvsis, NMR =2tc.) .
|
1H-NMR(CDCL,) 4 §
1.10%2.40(15%,m), 2.63%3.00(2%,m), |
< 3.46(2%,S), 3.30(2E,S), 3.88(3%,5) ..
277 Cﬁcﬁ\_— . N Vat B -'F-‘ » ': - - r - - % ” )"
223 |0 A TSGR Q) ~ 3.93(3#,8), 6.58(lE,Tt), 6.83(1%,s),
=01 7.19(1%,S), 7.21(5H,S). !
. a.'s" - > 2 .=
molecular formula czah3_no3 ACL
m.».(°C): 130 to 135 :
. eiemental analvsis as C,gEogN04-HCL |
oA s o c N
224 Cﬁgﬁg;vf~n~usﬁr{:g;t§§ calculated(3)  70.98 6.87 3.18 |
* » found (%) 70.81 6.72 3.10
lH-NMR(CDCLB) §;
s 1.10v3.50(16E,m), 3.87(3H,S),
)/
Chov m . 3.93(34,S), 6.80(lH,S), 7.00%7.25
225 | A0 ¢E4i;}c“4fb
Choe' ™ (6H,m) .
‘_Lr]
- 1} [ - 1 . h « b 1
. mclecular formula: C24H29.\IO3 HCL
‘m.p.(°C): 186 to 188 (dec.)
lH-NMR(CDCl3) §; 1.65v2.10(7H,m),
: a - 2.65%2.75(24,m), 3.25%3.83(5H,m),
226 | O 4 MDY 3.92(3,S), 3.98(3H,S), 4.60(2H,S),
< C&g“v*VrCQ Wiy e | ’ 130
0 6-88(1!{’5)( 7-19(1H,s){ 7-26““
7.60(5H,m). '
molecular formula:® C.,4H29NO4
m.p. (°C): 220 to 221
\ elemental-énalysxs as C25H3lN03'HCl
!
e LM : c H N
] o .,:.’_ .
227 | oy ¢ A\ B calculated(%) 69.83 7.50 3.26
o
HQ 70.03 7.51 3.26

found(%)
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Exampl% str

uctural formula

 (m.p-.

Physicochemical constants

, 2lemental analvsis, MMR ezc.)

m.p.{°C): 212 tc 213

elemental analvsis as C,

5584 N0, HCL
_ g P! c H N
2238 C?“Tﬁﬁzk'u : lculatad (%) §9.33 7.30 *Laf
CJ'CJR\I/L‘/-_Q-. A-_-;,«G) _ c.a..c'L atad (s 6c. 7.3 3.28
= e Zocuncé (%) 69.62 7.38 1.18
‘m.p. (°C): 229 to 230 (cec.)
la o] )| M 3 .-
- elemental analvs.s as C25n3lNO3 iCl
A C-?sCM e c S N
229 Ao perQra calculated(s)  69.83 7.50 3.26
o 3Tty founé (%) 69.9L 7.48 3.28
1z-NMR(CDCL,) §;
1.00%3.50(14%,m), 3.73(24,8),
o/\vf MG; 3.86(38,8), 3.93(3H,s), 6.82(1l%,S},
30 | ICT :ﬁ’\_—}:*‘--«C} 7.12(14,8), 7.2207.80 (4E,m).
Cua . _ '
'HCl molecular formula: C24HZBN205-HCL
m.p.{°C): 210 to 211
‘ . o o5 -
F e, elemental analysis as C24H28N205 HCL
CrovA P~ '
231 | e @) *““‘G“’:‘@ | c H N
-y calculated (%) 62.54 6.34 6.08
found (%) §2.48 6.34 5.96
m.p.{(°C): 234 to 236 (dec.)
elemental analysis as C, H,gN, Og- -HC1
232 q::,\j"" ,—'b “(5)'”°= c H N
calculated(S) ~ 62.54 6.34 6.08
6.25 5.83

~ found (%) 62.56
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Physicochemical constants

[P

Example St:uctu:al.formula (m.p., elemental analysis, MMR 2tc :
L-NMR(CDCLly) §: ]
) 1.1003.43(14E,m), 2.52(24,S) I
g a1 : '
533 meﬁfﬁJ\-ﬂ4rﬁaﬂﬁﬁs ’ 3.84(34,S), 3.91(3E,S), 6.35~7.08
- r”a*»/~f-k Q) ! (75,7 . i
cape ;
i S0 molecular formula: C,,%,,N0, -HECL !
m.p. (°C): 146 to 148 ;
elemental analysis as C,, %,,NO -5C1 |
a et i
it s B
C-"};"./\\’\ Y /—\ ’ ./—. -t r C = N l
234 | L AT caleulated(y) 6651 7.29 3.53 i
. - HCL found(%) §6.73 7.00 3.24
|
m.p. (°C): 193 to 194
] 1tal analys: i,,N0,-F
e o pon elemental analysis as C25n3lNO4 ECLl
iyt A
235 C'cﬁia:ﬁ'ﬁi Pﬁﬁrﬁzg . o H N ;
R - calculated(s) 67.33 7.23 3.14 |
. found (%) 6§7.43 7.22 3.13 !
m.p.(°C): 226 to 228 (dec.)
: : nalys: .
G%CT»T)i . - elemental analysis as C25H31N04 HCL
G ” calculated(3) 67.33 7.23 3.14
T
found{3) §7.21 '7.29 2.97
|
f lH-NMR(CDCl,) §&;
a ¢Hr— v0.78%3.40(l4H,m), 3.46(24,S),
237 gi:ﬁﬁj>ﬁb{3‘7f<§b 3.85(34,S), 3.91(3#,S), 5.0L(2H,S), :
sex 6.78(1H,S), 6.80v7.43(9H,m),

7.09(1H,8).

molecular formula: C3)H3gNO4-HCL




eet Has Been R laced

\\ll\l\\ \|I|\\ L

THIG SHER? HAS BEEN
REPLACED

144

_ , - i Physicochemical constants |
Example Structural formula (m.p., elemental analysis, NMR stc.) i
' i
.{°C): 224 to 225 (cCec.)
.elemental analysis as C,3H,8J,o1-25c1;
‘ N c s a
- ‘e A S~ ~\a " i
238 Cit -1\/_:.'“_“ 3-"”""':C§‘> ;
Ch¥ Y -~ - calculatad(s) 60.93 6.67 6.18 |
26 Zouné (%) 58.72 6.98 5.5§ i
' E,0(%) 58.60 6.84 35.94 |
|
m.p.(°C): 253 to 256 (c&ec.) :
elemental analysis as C,.H,,NO,-HCl
¢ 25731773
GO bcr ) c & ¥
239 Ca = e < o o= .
- uea calculated(5) 69.83 7.30 3.25
' founc t3) 63.60 7.49 3.27
{
m.p. (°C): 225 to 226 (cec.)
. elemental analysis as C24535N03‘HC1
C.'Jf-&./\j'ﬂ o
240 C_‘J_;C)O -3, '?""-’J-\"\_) : o # o
- o calculated(s) 63.31 8.60 3.32
R
found (%) 68.17 8.49 3.51
m.p. (°C): 226 to 227 (dec.)
elemental analysis as C,gH,,NO,-HCL
241 . :@ .C,.;..ﬁ-_,f"\ c H N
calculated(s) 72.17 6.92 3.01
£ound (%) 71.71 7.07 2.85
.p.(°C): 243 to 245 (dec.)
elemental analysis as CZSHBlNOB +HC1
. /A
B gV S\ @), c H N
242 oy AT ‘calculated (%) 72.17 6.92 3.01
HCQ found (%) 71.75 6.92 3.0l
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Example! Structural formula (m Py elemental analysis, NMR 2tc.) |
m.p. (°C): 191 o 192
elemental analvsis as C 1\IO iC1 _
& X /"‘pct\ (of i N |
243 | SO - eos: . g |
¢ < X ; calculated () 65.60 7.20 2.94
nl7 foundé (%) 65.34 7.27 2.79 !
i
m.2.(°C): 219 to 221
elemental analysis as C,,H,.NO .#Cl
- g ~ _sch c g N |
244 ff:ﬁ@lf>C%\; ey calculated(s)  64.09 7.17 2.77
i ar o found () 63.27 7.19 2.51 i
1/2 §,0(%) 62.96 7.24 2.72
!
_i-VMR(D,O) §; %
A 1.1003.12(14E,m), 3.84(3H,S), §
245 :.cjiﬁJk Y - Hcd 6.70(15,5), 6.84(1H,S). 5
e - molecular formula: C b \IO < 8C1
- == = - 16 3 77"
NCL m.p. (°C}): 182 to 183 .
—r‘ ) ; 1 A ¥ h . .:
o Ore, elemental analysis as CyqH44N 0, |
& f\.«q —
246 C.'GQ\"O \{n;{})_ﬂ._{h—)_ . - Cc 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.)
Rn" ._ " elemental analysis as CZSHZ!BNO S2 <HCL
. 2 ' | N
247 Zmﬂ:ﬂ.fb-f%-\g> . C g N |!
Heg calculated (%) 63.46 6.96 - 2.85
found (%) '.'63.18 6.78 2.80
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Physicochemical ccnstancts

Example Structural Zormula {m.p., elemental analysis, NMR etc.)

mip.(°¢): 180 to 185 {céec.)

elemental analysis as C,3528N703-25Cl

] :
THONONA n — o~ .
248 , ,@/f\}—"‘—/ () B c 2 N
Cae o - calculated(3) 60.73 6.45 §.25
. Sueh -
= found (%) §0.92 6.67 6.13
m.p.(°C): 230 to 232 (cec.)
elemental analysis as C, . H,,NO_ -AC1
/ ﬂ‘ - J: 34 6
: 7 ..
249 {§h°76p/\xﬁ ~ = | c 3 N
‘C&/\/\f'* L) calculated(s) = 69.35 §.63 2.31
\ & s found (%) 69.21 .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.
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THIS SHEEY HAS BEEN
REPLACED

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 0.011 246 4.4
199 0.023 0.0054 247 -
200 2.1 224 . 0.003 248 1.4
201 15 225 0.48 249 0.62
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Claims:

1. A cyclic amine compound having the following formula

~ (XXV) and a pharmacologically acceptable salt thereof:

Jz===B-—=—=T Q-——K

. \cxza{ - | (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(CHB)-‘
(c) a monovalent group derived from a cyclic amide

compound ;

I



14y

(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, _.4_ 22, _
)r + —NR - (CHR )r ’

B is -(CHR )r-, -CO- {CHR

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;(cnazz)r-, -OOCfNH;(CHRzz)r‘, -Nﬂ—co;(caazz)r-,.
~CH,-CO-N#- (cHR??) -, =(cn,) -co-Nu- (cHR?Z) -

2 r '/ 2°2 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)-CH

-CH(CH3)-CO-NH~CH2‘, —CH-CH-CO-NH;(CHZ)z‘, -NH-, -0O-,

2

-5-, a d;alkylaminoalkylcarbonyl or a lower
alkoxycarbonyl;
T is nitrogen or carbon;

Q is nitrogen, carbon or JN+(); and

* ¢ L M 5 - %
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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
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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.

g
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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



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
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14. The use as claimed in Claim 13, whereby the

medicament is effective against senile dementia.

15, The use as claimed in Clainm 13, whereby the
medicament is effective against senile dementia of

the Alzheimer type.

A



