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DESCRIPTION

NOVEL BENZOTHIOPHENE DERIVATIVE

Technical Field .
This invention relates to novel benzothiophene

derivatives having an antiestrogenic activity, and re-
lates more detailedly to benzothiophene derivatives
5 represented by the formula

/R3

: :CO—Q—A—(CHz)n—B—N\R4
M l . |
R! R? (1)

R1 denotes a hydrogen atom, a hydroxyl group, a

- wherein,

lower alkoxy group, an acyloxy group or an N,N-di-lower
10 alkyl-substituted or unsubstituted carbamoyloxy group,

R2 denotes a halogen atom; a lower alkyl group;
or a cycloalkyl or cycloalkenyl group optionally substi-
tuted by a lower alkyl group, a hydroxyl group, an acyl-
OXy group or an oxo group,

15 R3-and RY each denote a hydrogen atom or a
lower alkyl group, or R3 and Ru

atom to which they bind, to denote a heterocyclic ring

combine with the nitrogen

which may further contain a hetero atom selected from O,

S and N,
20 A denotes 0 or CHZ’
B denotes C=0 or CH2, and
n denotes 1 or 2,
Background Art o
25 In gynedologic cancers such as breast cancer

and endometrial cancer, the activities of the estrogen
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_ receptor and the estrogen-biosynthesizing enzyme in the

tumor tissue are higher than those in the normal mammary
gland tissue and the endometrial tissue, and the prolife-
ration of these tumors have close relation to endogenous
or local increase of estrogenic activity. Thus as one
means for therapy of gynecologic cancers, it is put into
practice to make competition against the estrogenic
effect in the estrogenic target tissue, namely to admi-
nister antiestrogenic agents.

Among these antiestrogenic agents, a compound
of the following formula called tamoxifen was, first,
proposed (see, UK Patent No. 1,013,907).
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(A)

Tamoxifen is now widely used for treatment of breast

cancer, etc. as a representative antiestrogenic agent.
Thereafter, several kinds of compounds having the same
characteristic as tamoxifen is chemical structure,

namely three benzene rings were proposed as antiestroge-
nic agents (see, for example, Proc. Soc. Exp. Biol. Med.,
112, 439-442 (1963), J. Med. Chem. 8, 725-726 (1965), J.
Med. Chem., 22, 962-966 (1979)).

Further, several benzothiophene derivatives
having an antiestrogenic activity have been known (see,
Japanese Laid-Open Patent Publication No. 181081/1982,
Life Seci., 26, 1453-1458, 1980). Among them, a compound
of the following formula called raloxifene has a very
strong antiestrogenic activity, and is now under clinical

THIS SHEET HAS BEEN
~ REPLAGED




.10

15

20

25

/
et Has Been Replaced

SRR [
OCHZCH2M<::3>

(B)

However, all of these antiestrogenic agents
also have an estrogenic activity too strong to be neg-
lected, simultaneously with the antiestrogenic activity,
and they were yet unsatisfactory in this point.

The present inventors have intensely researched
for benzothiophene derivatives having an antiestrogenic
activity, and as a result have found that a series of
compounds wherein a specific substituent such as a cyeclo-
alkyl group or a lower alkyl group was introduced in
place of a substituted phenyl group so far known as the
substituent as the 2-position of the benzothiophene
nucleus have a strong antiestrogenic activity but have
only a very weak estrogenic activity.

Disclosure of Invention

The term "lower" in this description means that
the carbon atom number of a group or compound to which
this term was attached is 6 or less, preferably 4 or
less.

In the above formula (I), the "lower alkyl
group" can be straight-chain or branched chain, and there
can, for example, be mentioned a methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl or
n-hexyl group or the like, and as the "lower alkoxy
group", there can, for example, be mentioned a methoxy,
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ethoxy, n-propoxy, isopropoxy or n-butoxy group or the
like. Further, as the "cycloalkyl group", those having 3
to 12 preferably 3 to 8 carbon atoms are preferable, and

there can, for example, be mentioned a cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl group or the like, and as the "cycloalkenyl
group", those having 4 to 12, preferably 5 to 8 carbon
atoms are preferable, and there can, for example, be
mentioned a 1-cyclopentenyl, l1-cyclohexenyl, t1-cyclo-
heptenyl or 1-cyclooctenyl group or the like. Furthér,
the "halogen atom" includes a fluorine, chlorine, or
bromine atom.

The "acyloxy group" is specifically a group
represented by the formula R7CO-O- or R8802-0-, and
therein R7 denotes a hydrogen atom; a lower alkyl group
optionally substituted by a halogen atom, an amino group,
a carbonyl group, a lower alkoxycarbonyl group, a lower
alkanoyloxy group, a carbamoyl group or an aryl group; a
lower alkenyl group optionally substituted by an aryl
group; a lower cycloalkyl group; or an aryl group op-
tionally substituted by a lower alkyl group, a lower
alkoxy group or a halogen atom, or the like, R8 denotes
an aryl group optionally substituted by a lower alkyl
group, or the like.

As examples of the "acyloxy group", there can
be mentioned acetoxy, propionyloxy, trifluorocacetyloxy,
glycyloxy, 3-carboxypropionyloxy, 3-ethoxycarbonylpro-
pionyloxy, acetoxyacetoxy, phenylacetoxy, acryloyloxy,
cyclohexanecarbonyloxy, benzoyloxy, 4-methoxybenzoyloxy,
2-chlorobenzoyloxy, methanesulfonyloxy and p-toluenesul-
fonyloxy groups, etec.

Further, when'R2

denotes "a cycloalkyl or
cycloalkenyl group optionally substituted by a lower
alkyl group, a hydroxyl group, an acyloxy group or an oxo
group", the cycloalkyl or cycloalkenyl group can be a
cycloalkyl or cycloalkenyl group unsubstituted or substi-
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tuted by one lower alkyl, hydroxyl, acyloxy or oxo group,
and therein, as the substituted cycloalkyl or cycloal-
kenyl group, there can, for example, be mentioned a
3-methylecyclopentyl, 3-hydroxycyclopentyl, 2-methylcyclo-
hexyl, 3-methyleyclohexyl, 4-methylcyclohexyl, Y4-hydroxy-
cyclohexyl, 4-acetoxycyclohexyl, U4-benzoyloxycyclohexyl,
J4-oxocyclohexyl or 2-methylcycloheptyl group or the like.
When, in the above formula (I), R3 and RLl
"combine with the nitrogen atom to which they bind, to
denote a heterocyclic ring which may further contain a
hetero atom selected from O, S and N", the heterocyclic
group may be substituted by a lower alkyl group or a
hydroxyl group, or may be a condensed ring with a benzene
ring. Further, in the heterocyclic group, the nitrogen
atom-containing ring is preferably a 5- to 7-membered
heterocyclic ring. 3
]

Thus, as examples of the group -N-R there

1y
can be mentioned amino, methylamino, isopropylamino,
dimethylamino, diethylamino, pyrrolidinyl, piperidinyl,
homopiperidinyl, piperazinyl, morpholinyl, thiomorpholin-
yl, 3-methylpyrrolidinyl, 3-methylpiperidinyl, 4-hydroxy-
piperidinyl, 4-methylpiperazinyl, 4-ethylpiperazinyl,
2,3~-dihydroindolyl or 1,2,3,M-tetrahydroisoquinolyl group
or the like.

A preferred group of compounds among the com-
pounds of the above foﬁmula (I) are compounds of the
formula (I) wherein R1 denotes a hydroxyl group. Fur-
ther, another preferred group of compounds are compounds
of the formula (I) wherein R denotes a branched chain
lower alkyl group, particularly a group of the formula

-C-R’ 5 6
‘6 (wherein R” and R~ each denote a lower alkyl
R

group), or a cycloalkyl group having 3 to 8 carbon atoms
optionally substituted by a lower alkyl group or a hy-
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droxyl group.

As specific examples of the compounds of the
above formula (I) provided by this invention, the follow-
ing ones can be mentioned besides those set forth in the
later-described examples. '

(6-hydroxy-2-cyclopentylbenzol[blthien-3-y1)[4-
[2-[1-(4-methy1piperazinyl)]ethoxy]phenyl]methanone,

(6-hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[2-[1-(3-methylpyrrolidinyl)]ethoxy]phenyl]methanone,

(6-hydroxy-2-cyclohexylbenzo[blthien-3-y1)[U4-
[2-(N-thiomorpholinyl)-ethoxylphenyllmethanone,

(6-methanesulfonyloxy-2-cyclohexylbenzol[b]-
thien-3-y1)[4-[2-(1-piperidinyl)ethoxylphenylimethanone,

(6-hydroxy-2-cycloheptylbenzolblthien-3-y1)[4-
[2-(N-morpholinyl)ethoxy]phenyl]methanone,

(6-hydroxy-2-cyclooctylbenzol[blthien-3-yl)[4-
[2-(1-piperidinyl)ethoxylphenyllmethanone,

(6-hydroxy-2-cyclododecylbenzolblthien-3-y1)[4-
[2-(1-pyrrolidinyl)ethoxylphenyllmethanone,

[6-hydroxy-2-(2-methyleyclohexyl)benzol[blthien-
3-y1l[4-[2-(dimethylamino)ethoxylphenyllmethanone,

{6-hydroxy-2-(4-hydroxycyclohexyl)benzo[b]-
thien—3-yl][4-[2-(1—pyrrolidinyl)ethoxy]phenyl]methanone,

[6-hydroxy-2-(4-hydroxycyclohexyl)benzolb]-
thien-3-y11{4-[2-(1-homopiperidinyl)ethoxylphenyl]-
methanone,

(6-hydroxy-2-isopropylbenzol[blthien-3- yl)[u [2-
(diethylamino)ethoxylphenyllmethanone,

(6-hydroxy-2-isopropylbenzolblthien-3-yl)[4-[2-
(1-homopiperidinyl)ethoxylphenyllmethanone,

(6-hydroxy-2-sec-butylbenzolblthien-3-y1)[4-[2~
(1-piperidinyl)ethoxylphenyllmethanone,

(6-hydroxy-2-cyclohexylbenzol[blthien-3-yl)[4-
[3—(dimethylamino)propoxy]phenyl]methanone,

[6-hydroxy-2-(3-methylcyclohexyl)benzo[blthien-
3-yl][u—[3-(1-piperidinyl)propoxy]phenyl]methanone,
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(6-hydroxy-2-isopropylbenzo[blthien-3-yl)[4-[3-

(1-piperidinyl)propoxylphenyl]lmethanone,

(6-hydroxy-2-cyclohexylbenzo[blthien-3-yl)[l~
[2-(diethylcarbamoyl)ethyllphenyllmethanone,

[6-hydroxy-2-(3-methylcyclohexyl)benzol[blthien-
3-yl][4-[2-(1-piperidinylcarbonyl)ethyl]phenyl]methanone,

(6-hydroxy-2-isopropylbenzo[blthien-3-y1l)[U4-[2-
(1-piperidinylcarbonyl)ethyllphenyl]lmethanone,

(6-hydroxy-2-cyclohexylbenzol[blthien-3-yl)[4-
[3-(1-homopiperidinyl)propyllphenyl]methanone,

(6-hydroxy-2-cyclohexylbenzolblthien-3-yl){4-
[3-(N-morpholinyl)propyllphenyllmethanone,

(6-hydroxy-2-isopropylbenzol[blthien-3-yl) (4~
[3-(1-pyrrolidinyl)propyllphenyllmethanone,

(6-hydroxy-2-cyclopentylbenzolblthien-3-yl)[4-
[3-(1-pyrrolidinylcarbonyl)propyllphenyl]lmethanone,

[6-hydroxy-2~(2-methyleyclohexyl)benzo[blthien-
3-y1][4~[3-(1-piperidinylcarbonyl)propyllphenyl]-
methanone,

(6-hydroxy-2-cyclopentylbenzolblthien~3-y1l)[4-
(4-(1-piperidinyl)butyllphenyllmethanone,

(6-hydroxy-2-isopropylbenzol[blthien-3-y1) [ 4~
[4-(1-pyrrolidinyl)butyllphenyllmethanone.

According to this invention, the compounds of
the above formula (I) wherein B denotes CH2 can be con-
verted to salts. As examples of such salts, there can be
mentioned acid addition salts with inorganic acids such
as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid and phosphoric acid; or organic acids such as
acetic acid, propionic acid, succinic acid, maleic acid,
benzoic acid, lactic acid, tartaric acid, citric acid and
methanesulfonic acid, and among them, pharmacologically
acceptable salts are preferable. |

According to this invention, a compound of the
above formula (I) or a salt thereof can, for example, be
prepared by either
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(a) reacting a compound of the formula

R“/CU\RZ . . (H)

11

denotes a hydrogen atom or a lower alkoxy

group, and R2 has the same meaning as above;

wherein R

5 with a compound of the formula

XI_CQ-Q-A'-(CHz)H—B—Xz ) (HI)

1 and X2 each denote a halogen atom, and A, B

wherein X
and n have the same meanings as above,

and then reacting the resultant compound of the formula

o-@- A— (CH2)n—B—X?
10
R1? R2 .

11 2 2

wherein R, R—, A, B, X
as above,

and n have the same meaning

with an amine of the formula

R3
7
HN (V)
N\
R*
15 wherein R3 and RLl have the same meanings as above,

or
(b) reacting a compound of the above formula (II) with
a compound of the formula
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X‘—CO—@-A—<CH2>"—B—N<R4' (D)

wherein R3, Ru, A, B, X1 and n have the same meanings

as above, and then
(e) if necessary, converting the ring R11 of the

resultant compound of the formula
//Rs

O—Q—A—(Cﬂz)n—B—N\R_‘
| :
JOLK, -1

wherein R11, R2, R3, Rq, A, B and n have the same

meanings as above,
to a hydroxyl group, an acyloxy group or an N,N-di-lower
alkyl substituted or unsubstituted carbamoyloxy group,
and further if necessary, converting the resultant com-
pound to a salt.

According to the above process (a), first, the
compound of the above formula (II) and the compound of
the formula (III) are reacted.

The reaction can be carried out according to
the Friedel-Craft's acylation reaction, and specifically,
can be carried out in an inert organic solvent, for
example, a halogenated hydrocarbon such as dichlorometh-
ane, 1,2-dichloroethane or chloroform; an aromatic hydro-
carbon such as benzene or chlorobenzene; an alkane such
as petroleum ether or hexane; a nitrohydrocarbon such as
nitrobenzene or nitromethane; or the like, in the pre-
sence of a catalyst, for example, a Lewis acid such as
aluminum chloride, aluminum bromide, zinc chloride, boron
trifluoride, titanium tetrachloride or stannic chloride.
Proper reaction temperature therefor is generally about
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room temperature to the reflux temperature of the reac-
tion mixture, preferably a temperature between room
temperature and 100°C.

As to the use quantity of the compound of the
above formula (III) to the compound of the above formula
(I1), it is advantageous to use generally at least one
mole, preferably 1.1 to 5 moles of the compound of the
formula (III) per mole of the compound of the formula
(I1).

Further, as to the use quantity of the cata-
lyst, it is preferable to use at least one, usually 1.5
to 10 moles of the catalyst per mole of the compound of
the above formula (II).

Thus, the compound of the above formula (IV) is
obtained, and this compound is then reacted with the
amine of the above formula (V).

The reaction of the compound of the above
formula (IV) with the amine of the above formula (V) can
generally be carried out in the absence of solvent, or in
an inert solvent, for example, an ether such as ethyl
ether, tetrahydrofuran or dioxane; an amide such as
dimethylformamide or dimethylacetamide;. an aromatic
hydrocarbon such as benzene or toluene; dimethyl sul-
foxide; or the like. Proper reaction temperature there-
for is usually room temperature to the reflux temperature
of the reaction mixture, preferably 35°C to the reflux
temperature of the reaction mixture.

As to the use quantity of the amine of the
above formula (V) to the compound of the above formula
(IV), it is suitable to use generally at least one mole,
usually on the order of 1.5 to 10 moles of the amine of
the formula (V) per mole of the compound of the formula
(IV). When the reaction is carried out in the absence of
solvent, it is possible to use the amine of the formula
(V) in an excess quantity and thereby make the amine play
a role as a solvent,
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Fﬁrther, it is preferable to carry out the
above reaction in the presence of a deacidifying agent,
for example, an organic base such as pyridine or tri-
ethylamine, or an inorganic base such as potassium carbo-
nate or sodium carbonate, but it is usual to use the
amine in an excess quantity and thereby make the amine
play a role as a deacidifying agent.

According to the above process (b), the com-
pound of the above formula (II) and the compound of the
above formula (VI) are reacted.

The reaction can be carried out in the same
manner as described in the reaction of the compound of
the above formula (II) with the compound of the above
formula (III) in the above process (a).

Thus, the compound in the case where R1 in the
compounds of the above formula (I) aimed at by this
invention denotes a hydrogen atom or a lower alkoxy
group, namely the compound of the above formula (I-1) is
obtained, and this compound can, if necessary, be con-
verted to a compound of the above formula (I) in the case
where R1 denotes a hydroxyl group, an acyloxy group or an
N,N-di-lower alkyl-substituted or unsubstituted carbamoy-
loxy group.

The conversion *to the compound of the above
formula (I) wherein R1 denotes a hydroxyl group can be
carried out by subjecting the compound of the above
formula (I-1) wherein R''
dealkylation reaction.

denotes a lower alkoxy group to

The dealkylation reaction can generally be
carried out by treating the compound of the above formula
(I-1) in an inert solvent, for example a halogenated
hydrocarbon such as dichloromethane or chloroform; an
aromatic hydrocarbon such as benzene or toluene; or the
like, in the coexistence of a sulfur compound such as
ethanethiol or dimethyl sulfide and a Lewis acid such as
aluminum chloride or boron trifluoride at an elevated

THIS SHEET HAS BEEN
REPLACED




10

15

20

25

- 12 -

_ temperature, preferably at the reflux temperature of the

reaction mixture.

Further, the. conversion to the compohnd of the
above formula (I) wherein R1 denotes an acyloxy group can
easily be carried out by acylating the compound of the
above formula (I) wherein R1 denotes a hydroxyl group
according to a process known per se, for example by
reacting the compound with an acyl halide in pyridine.

Further, the conversion to the compound of the

L denotes an N,N-di-lower

above formula (I) wherein R
alkyl-substituted or unsubstituted carbamoyloxy group can
also be carried out easily by a process known per se, for
example by reacting the compound of the above formula (I)
wherein R1
unsubstituted carbamoyl chloride in pyridine.
In the compounds of the above formula (I)

prepared according to the above-described processes, a
compound wherein B denotes CH2 can be converted to a

corresponding salt by treating it with an inorganic acid

denotes a hydroxyl group with a substituted or-:

or an organic acid according to a process known per se.

The thus obtainable compound of the above
formula (I) can be separated from the reaction mixture
and purified by methods such as, for example, extraction,
filtration, distillation,.recrystallization, column
chromatography and thin layer chromatography.

A compound in the case where B denotes CH2 in
the compounds of the above formula (I-1) of this inven-
tion can, alternatively, be prepared by reducing a com-
pound of the following formula

3
i l :COQ—A—(CHz)n—CO—N.<§4
Rl 1 Rz ( I _ 2 )
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2 3 4~ 13-
R, R’, R, A and n have the same meanings

11
?
as above,

and then oxidizing the resultant compound.

The reduction of the compound of the formula

(I-2) can, for example, be carried out by treating it

with lithium aluminum hydride in a solvent such as tetra-

hydrofuran or dioxane under reflux with heating. The
oxidation of the resultant compound of the following

formula

/R3

?H
HO—A— (Cﬂz)n—CHz \R‘ )
S R® (1-3)

y

wherein R R, R3, R, A and n have the same meanings

11
H
as above,

can easily be carried out by treating it with chromium

trioxide in pyridine.

In the compounds of the above formula (I) of
this invention, a compound wherein R2 denotes a cyclo-
alkyl or cycloalkenyl group substituted by a hydroxyl
group can, for example, be prepared by reducing a com-
pound of the formula (I) wherein R® denotes a cycloalkyl
or cycloalkenyl group substituted by an oxo group with a
complex metal hydride such as sodium borohydride in a
solvent such as tetrahydrofuran.

Further, a compound of the formula (I) wherein
R2 is a cycloalkyl or cycloalkenyl group substituted by
an acyloxy group can be prepared by acylating a compound-
of the formula (I) wherein R2 is a cycloalkyl or cyclo-
alkenyl group substituted by a hydrox&l group, according
to a process known per se. In this reaction, when a
compound of the formula (I) wherein R1 is a hydroxyl

1

group is used, R 1is acylated simultaneously and con-
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verted to an acyloxy group. A

Among the compounds of the above formula (II)
used as a starting compound in the foregoing processes,
compounds wherein R11 denotes a lower alkoxy group,

namely compounds of the following formula

R! R? .

wherein R12 denotes a lower alkoxy group and R2

same meaning as above,

has the

are novel compounds not disclosed in the past litera-
tures, and are important intermediates for synthesis of
the compounds of the above formula (I) of this invention
having a strong antiestrogenic activity.

The compounds of the above formula (II) as a
starting material for the compounds of this invention
can, for example, by synthesized according to the follow-
ing Reaction formula 1.
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Reaction formula 1

1 D-C4 Hg Li

|

Y

Halogen a
halide Rt C—0H

gb

(CO0H) ,

3
-«

Reduced if desired
A 4

/@ ] S
R!! - N RZ' '

In the above formulae, R? and Rb each denote a

lower alkyl group, or combine with the carbon atom to

which they bind to denote a cycloalkyl group optionally
substituted by a lower alkyl group or an oxo group, and
R'! has the same meaning as above.

As to the detail of reaction conditions in
Reaction formula 1, please see the later-described pre-
paration examples.

Further, a compound of the formula (II) wherein
R2 denotes a cycloakyl or cycloalkenyl group substituted
by a hydroxyl group or an acyloxy group can be synthe-

sized by converting a compound wherein R2 denotes a
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cycloalkyl or cycloalkenyl group substituted by an oxo

group, in the same manner as described in the conversion
of R® in a compound of the formula (I).

Effect of the Invention

The thus described benzothiophene derivatives
represented by the formula (I) of this invention have an
excellent antiestrogenic activity, and are effective for
curing or treatment of estrogen-dependent diseases such
as, for example, breast cancer, endometrial cancer,
endometriosis, prostatic hypertrophy and mastopathy.

The antiestrogenic activities of the compounds

. of the formula (I) of this invention are as follows.

Assay of antiestrogenic activity

Assay was carried out according to the juvenile
rat uterus weight method using groups of immature female
rats (weight 50 to 60 g), each group consisting of 5
animals.

Namely, 2 pg/animal of estradiol and a test
compound were subcutaneously administered to rats once a
day for 3 days, the rats were killed on the fourth day,
and each uterus was weighed. Antiestrogenic activity was
assessed depending on whether or not the weight of the
uterus of the group to which estradiol and the test
compound were administered is significantly inhibited in
comparison with the weight of the uterus of the group to
which estradiol alone was administered.

The results are shown in the following table.
As to antiestrogenic activity, when 0.1 mg/kg each of
test compounds were administered, those inhibiting the
uterine weight significantly at a level of significance
of 1% and those inhibiting the uterine weight signifi-
cantly at a level of significance of 5% were expressed by
++ and +, respectively.

Sheet Has Been Replaced , THIS SHEET HAS BEEN

T D




10

15

This Sheet Has Been Replace

IIIII T

- 17 -
Table
Compound Antiestrogenic activity
Example T1 ++
Example 74 4
Example 75 ++
Example 76 +
Example 77 ++
Example 86 ++
Example 87 ++
Example 90 ++
Example 91 ++
Example 93
Example 96
Example 104
Example 115
Example 118 ++
Example 120 ++
Example 123 +
Example 124 ++
Example 130 +

Thus, the compounds of this invention repre-
sented by the formula (I) can be orally or parenterally
(for example, intramuécularly, intravenously, rectally,
transcutaneously, or the like) administered as an anti-
estrogenic agent for curing or treatment of human beings
and other mammals.

The compounds of this invention, when used as a
drug, can be used by formulating them into any dosage
form of solid forms (e.g., tablets, hard capsules, soft
capsules, granules, powders, fine granules, pills,
troches, etec.), semi-solid forms (e.g., suppositories,
ointments, etc.) and liquid forms (e.g., injections,
emulsions, suspensions, lotions, sprays, etc.). An non-
toxic additives usable in the above formulations, there
can, for example, be mentioned starches, gelatin, glu-
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cose, lactose, fructose, maltose, magnesium carbonate,

talc, magnesium stearate, methylcellulose, carboxymethyl-
cellulose or salts thereof, gum arabic, polyethylene
glycol, p-hydroxybenzoic acid alkyl esters, syrups, etha-
nol, propylene glycol, vaselines, carbowax, glycerol,
sodium chloride, sodium sulfite, sodium phosphate, citric
acid, ete. The drug can also contain another therapeuti-
cally effective drug.

The content of the compound of this invention
in the drug varies depending on the dosage form, but it
is generally preferable that the drug contains the com-
pound at a concentration of 0.1 to 50 wt% in the case of
solid and semi-solid forms, and at a concentration of
0.05 to 10 wt% in the case of liquid form. |

The dose of the compound of this invention can
widely be varied depending on the kind of warm-blooded
animals including human beings as a subject, administra-
tion routes, the seriousness of symptoms, the diagnoses
of doctors, ete., but can be generally 0.05 to 50 mg/kg,
preferably 0.1 to 10 mg/kg per day. However, it is of

‘course be possible to administer the compound in an

amount smaller than the lower limit of the above range or
in an amount larger than the upper limit thereof in
accordance with the seriousness of the symptom of the
patient and the diagnosis of the doctor as mentioned
above. The above dose can be administered once a day or
in divided several portions per day.

This invention is further described below
according to examples and preparation examples.
Preparation example 1

3.2 g of 6-methoxybenzo[blthiophene was dis-
solved in 3 ml of THF and the solution was cooled with
ice. 18.6 ml of n-butyllithium (15% hexane solution)
was gradually added in a stream of nitrogen and the mix-
ture was stirred. A THF solution of 3.1 ml of cyclohex-
anone was added and the mixture was stirred at room tem-
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perature for 6 hours. 35 ml of saturated aqueous ammo-

nium chloride solution was added to the reaction mixture,
the resultant mixture was extracted with ether, and the
extract was dried over anhydrous magnesium sulfate. The
solvent was distilled off, and the resultant crude pro-
duct was purified by TLC (developing solvent, chloroform)
to obtain 2.8 g of 6-methoxy-2-(1-hydroxycyclohexyl)-
benzo[blthiophene.

Lg-NNR(CDCLs, 6 ):1. 33~2. 03(10H, m), 3. 85(3H, s, 6. 94(1H, dd, T=2. 4,
8. 6Hz), 7. 09C1H, s), 7. 27(1H, d, J=2. 4Hz), 7. 57(1H, d, J=8. 6Hz),
MS(n/z) : 262(H*), 244, 219,

The following compounds of (i) to (ix) were
synthesized in the same manner as in Preparation example
1.

(i) 6-Methoxy-2-(1-hydroxycyclopentyl)benzolblthiophene

1H-NMR(CDCls, & ):1. 58~2. 86(8H, m), 3. 85(3H, s), 6. 86 (1H, d, J=2. 4Hz),
6.94(1H, s), 7. 22(1H, d, J=2. 4Hz), 7. 54(1H, d, J=8. 6Hz),
MS(m/z) :248CK*), 2300

(ii) 6-Methoxy-2-[4,4-(ethylenedioxy)-1-hydroxy=-
cyclohexyllbenzo[blthiophene

LH-NMR(CDCls, &):1.30~2.50(8H, m), 3. 85(3H, s), 3. 9T(4H, s). 6. 94
(1H, dd, 7=8. 8. 2. 4Hz), 7. 10(1H, br, s), 7. 27(1H, d, J=2. 4Hz), 7. 55(1H. d. J
=8. 8Hz),

HS(m/z):320Q4*), 302, 216, 1010

(iii) 6-Methoxy-2-(1-hydroxycycloheptyl)benzolblthio-

phene
-
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TH-NMR(CDCls, &):1. 46~2. T1(13H, m), 3. 84(3H, s), 6. 90 (1H; dd, J=8. 8,
2. 4Hz), 7. 0TC1H, d, J=0. 4Hz), 7. 20(1H, d, J=2. 2Hz), 7. 51(1H, d, J=8. 6Hz),
MS(m/z):276C¥*), 258,

(iv) 6-Methoxy-2-[1-hydroxy-(2-methylcyclohexyl)lbenzo-
[blthiophene

'H-NMR(CDCl3, &):0. 82(3H, d, J=6. 6Hz), 1. 54~1. 94(10H, m), 3. 85(3H,
s), 6. 94(1H, dd, J=8. 6, 2. 4Hz), 7. 03(1H, d, J=0. 4Hz2), 7. 26 (1H..d, J=2. 9Hz),
7. 50C1H, d, =8, 6Hz)e

HS(m/2z):276(M*), 219,

(v) 6-Methoxy-2-[1-hydroxy-(3-methylcyclohexyl) Jbenzo-
[blthiophene

'H-NMR(CDC1s, &) :0. 94(3H, d, =6. 2Hz), 1. 45~2. 11(10H, m), 3. 85(3H,
$). 6. 94C1H, dd, I=8. 6, 2. 4Hiz), 7. 06 (11, d, J=0. 4Hz), 7. 27(1H, d, J=2. 9Hz).
7.56(1H, d, 1=8. 8Hz)o

HS(m/2):276(M*), 233,

(vi) 6-Methoxy—2-[1-hyd}bxy~(U-methylcyclohexyl)]benzo—
[blthiophene

'H~NMR(CDCls, &):1. 01(3H, d, J=5. 9Hz), 1. 23~2. 56 (10H, m), 3. 83 (3H,
s, 6. 93(1H, dd, J=6. 4, 1. 8Hz), T. 0T(LH. d, 7=0. THz), 7. 20~7. 28(1H, m),
7. 661, d, J=8. 6z).

MS(m/2z) : 276 (M*), 219,

(vii) 6-Methoxy-2-(1-hydroxycyclooctyl)lbenzolblthio-
phene
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1H-NMR(CDClg, &):1. 40~1. 88(10H, m), 2. 10~2. 79(4H, m), 3. 85(3H, s),

6. 18(1H, t, J=8. 1Hz), 6. 89(1H, dd, J=8. 8, 3. 4Hz), 7. 05(1H, s), 7. 21(1H, d,
J=2. 4Hz), 7. 52(1H, d, J=8. 6Hz).
US(n/z) :290(U*), 272, 244,

(viii) 6-Methoxy-2-(1-hydroxycyclododecyl)benzol[blthio-
phene

UH-NMR(CDCls, &) :1. 23~2. 66(23H, m), 3. 85(3H, s), 6. 93(1H, dd, J=8. 6,
9. 4Hz), 7. 03(1H, s), 7. 25(1H, d, J=4. 6H2), 7. 51(1H, d, J=8. 8Hz),
MS(m/z):346(M*).328.204o

(ix) 6-Methoxy-2-(1-hydroxy-1-methylethyl)benzo[blthio-
phene
Preparation example 2

2.8 g of 6-methoxy-2-(1-hydroxycyclohexyl)-
benzolblthiophene was dissolved in 25 ml of toluene, 320
mg of anhydrous oxalic acid was added, and the mixture
was refluxed with heating for 1 hour.  The reaction
mixture was washed twice with 5% aqueous sodium bicarbo-
nate solution and once with water, and dried over magne-
sium sulfate. The solvent was distilled off to obtain
2.5 g of 6-methoxy-2-(1-cyclohexenyl)benzolblthiophene.

'H-NMR(CDCls, 6):1.49"~2.51(8H,m).3.84(3H.s).6.20(1H,br5,6.89
(1H, dd, J=2. 4, 8. 8Hz), 7. 00(C1H, br), 7. 21(1H, d, J=2. 4Hz), 7. 52(1H, d, J=
8. 8Hz),

HS(m/z) : 244 (H*),

The following compounds of (i) to (ix) were
synthesized in the same manner as in Preparation example
2.
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(i) 6-Methoxy-2-(1-cyclopentenyl)benzo[blthiophene
{H-NMR(CDCLa, 6):1. 49~2. 89(6H, u), 3. 853, s), 6. 05(1H, n), 6. 86
(1H,dd,J=8.6,2.4Hz).6;97(1H,s).7.22(1H,d,I=2.4Hz).7.54(1H,d,I=
8. 6Hz), '
HS(m/z):230CH*), 215,

(ii) 6-Methoxy-2-(l4-oxo-1-cyclohexenyl)benzol[blthio-
phene
(iii) 6-Methoxy-2-(1-cycloheptenyl)benzol[blthiophene

'H-NMR(CDC13, 6 ):1. 47~1. 90(6H, m), 2. 30(2H, q, J=6. 8, 3. 5Hz), 2. 60
~2.71(2H, m), 3.85(3H, s), 6. 35(1H, t, J=6. 8Hz), 6. 89(1H, dd, J=8. 6, 2.
4Hz), 7. 02(1H, s), 7. 20(1H, d, J=2. 2H2), 7. 51(1H, d, J=8. 6Hz),

US(m/z):258(N*), 231,

(iv) 6-Methoxy-2-[1-(2-methylcyclohexenyl)lbenzol[blthio-
phene

LH-NMR(CDCLs, & ):1. 21(3H, d, J=T. 0Hz), 1. 52~1. 85(4H, m), 2. 10~
2.20(2H, m), 2. 75~2. 83(1H, br ), 3. 85(3H, ), 6. 11(1H, ¢, J=3. THz),
6.90(C1H, dd, J=8.6,2.4 Hz), T. 02(1H s), 7. 22(1H, d, J=2. 4Hz), 7. 53(1H,
d, J=8. 6Hz),

MS(m/z):ZSS(M*)o

(v) 6-Methoxy-2-[1-(3-methylecyclohexenyl)lbenzolblthio-
phene

UH-NMR(CDCls, 6):1.07(3H, d, J=5. 9Hz), 1. 24~2. 50(TH m), 3. 84 (3,
s), 6. 11(1H, d, J=12. 51z), 6. 90CLH, dd, J=8.6, 2. 4Hiz). 7. 01C1H, s). 7. 21

(1H, d, J=2. 4Hz), 7. 52(1H, d, J=8. 6Hz),

US(n/z) : 258 (H*)o [ THIS SHEET Tins BEEN
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(vi) 6-Methoxy-2-[1-(l4-methylcyclohexenyl)lbenzolblthio-

phene

1H-N¥R(CDC1s, 6):1.01(3H,d,]=5.7Hz).1.26"~2.59(7H,m).3.84(3ﬂ
s).6.12"~6.19(1Hgbr s), 6. 89(1H, dd, J=8. 6, 2. 4Hz), 7. 00 (1K, s), 7. 21
(18, d, J=2. 48z), 7. 52(1H, d, J=8. 6Hz).

MS(m/z) : 258 (N*), 2160

(vii) 6-Methoxy-2-(1-cyclooctenyl)benzolblthiophene

'H-NMR(CDCls, &) :1.54~1. 83(8H, m), 2. 21~2. 40(2H, m), 2. 69(2H, t.J

5. 1Hz), 3. 84(3H, s), 6. 18(1H, t, J=8. 1H2), 6. 89 (1H, dd, J=8. 6, 2. 4Hz),

7. 04(1H, s), 7. 21(1H, d, J=2. 4Hz), 7. 52(1H, d, J=8. 6Hz),
- MS(m/z) :272(M), 244,

(viii) 6-Methoxy-2-(1-cyclododecenyl)benzolblthiophene

'H-NNR(CDC1s, 6 ):1. 23~1. 80C16H, m), 2. 26(2H, q, 7=T. 5. 7. OHz), 2. 59
(2H, t, J=6. 8Hz), 3. 84(3H, s), 5. 93(1H, t, J=8. 1Hz), 6. 90C1H, dd, I=8. 6, 2.
4HZ>.7.04(1H,S).7.21(1H,d,1=2.4HZ>,7.52(1H.&;J=8.6HZ>0

MS(n/z):328CH*), 2040

(ix) 6-Methoxy-2-isopropenylbenzo[blthiophene
Preparation example 3

2.5 g of 6-methoxy-2-(1-cyclohexenyl)benzo[b]l~
thiophene was dissolved in 20 ml of ethyl acetate, 800 mg
of 5% palladium-carbon was added, and hydrogenation was
carried out at room temperature and at atmospheric pres-
sure. The reaction mixture was filtered, and the filt-
rate was concentrated to obtain 2.5 g of b6-methoxy-2-
cyclohexylbenzolblthiophene.
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'H-NHR(CDCLs, &):1. 15~2. 21C10H, m), 2. 82C1H, m), 3. 84(3L.’s), §. 83
~T. 57(4K, m),

HS(m/z) : 246 (U*),

The following compounds of (i) to (viii) were
synthesized in the same manner as in Preparation example
3.

(i) 6-Methoxy-2-cycopentylbenzol[blthiophene

IH-NMR(CDCl3, 6):1. 46~2. 30(8H, m), 3. 27(1H, m), 3. 84(3H, s), 6. 91
(14, s), 6. 94(1H, dd, J=8. 6, 2. 4Hz), 7. 25(1H, d, J=2. 4Hz), 7. 52(1H, d, J=8.
6Hz),

¥S(n/z) :232(H*), 203,

(ii) 6-Methoxy-2-(4-oxo-1-cyclohexyl)benzolblthiophene

TH-NMR(CDCls, &) :1.50~2. T0(8H, m), 3. 35(1H, m), 3. 85(3H, s), 6. 96
(18, dd, J=8. 8, 2. 4Hz), 6. 98C1H, br ), 7. 28(1H, d, J=2. 4Hz), 7. 55(18, d, I
=8. GHZ)O

(i1i) 6-Methoxy-2-cyclobeptylbenzo[blthiophene
'"H-NMR(CDCl3, &):1.41~2. 25(12H, m), 2. 89~3. 09(1H, m), 3. 83(3H, s),
6. 91(1H, dd, J=8. 6, 2. 4Hz), 6. 87(1H, s), 7. 24(1H, d, J=2. 0Hz), 7. 51 (1H, d,
J=8. 6Hz),
HS(m/z) :260(8*), 203,
(iv) 6-Methoxy-2-(2-methyleyclohexyl)benzo[blthiophene
'H-NMR(CDC1s, 6):0. 80(3H, d, J=T7. 0Hz), 1. 20~2. 40(9H, m), 2. 98~

3. 13(1H, n), 3. 83(3H, s), 6. 85(1H, s, 6. 91(1H, dd, J=8. 8, 2. 4Hz), 7. 25(1H,
e T
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d, J=2. 4Hz), 7. 53(1H, d, J=8. 6Hz),

HS(m/z):260QN*), 203,

(v) 6-Methoxy-2-(3-methylecyclohexyl)benzol[blthiophene

1H-NMR(CDCls, &):0.95(3H, d, J=5. 9Hz), 1. 19~2. 20(9H, m), 3. 10~

5 3. 28(1H, m), 3. 84(3H, s, 6. 88(1H, s), 6. 91(1H, dd, J=8. 6, 2. 4Hz), 7. 25(1H,
d, J=1. 5Hz), 7. 52(1H, d, J=8. 8Hz),
HS(m/z):260(M*),
(vi) 6-Methoxy-2-(4-methylcyclohexyl)benzolblthiophene
'H-NMR(CDCl3s, 6):0.94(3H, d, J=6. 4Hz), 1. 20~2. 20(9H, m), 2. 95~
10 3. 08(1H, m), 3. 83(3H, s), 6. 91(1H, dd, J=8. 6, 2. 4Hz), 6. 94(1H, s), 7. 24(1H,
d, J=2. 4Hz), 7. 52 (1H, d, J=8. 8Hz),
HS(m/z):260(H*), 203
(Vi.i ) 6-Methoxy-2-cyclododecylbenzolblthiophene
‘H—NMR(CDCls,(5):1.14”*1.97(22H,m).3.01f93.15(1H,m).3.84(3H,s). _
15 6.91C1E, dd, J=8.8, 2. 4K2), 6. 90CIK, 5, T. 25(1H, d, J=2. 2Hz), 7. 521K, d,
1=8. 6Hz)o :
S (n/2):3300H* )
(viii) 6-Methoxy-2-isopropylbenzolblthiophene
‘H-NMR(CDCla,<5):1.37(6H.d.I=7.8Hz).3.04*~3.35(1H,m);3.84(3H,s).
20 6. 92(1H, dd, J=8. 6, 2. 4Hz), 6. 89(1H, s), 7. 25(1H, d, J=2. 4Hz), 7. 52(1H, d,
J=8. 6Hz),
S(n/z):206(H*), 191,
This Sheet Has Been Replaced Wm
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The same operations as in Preparation example 1
were carried out using 180 mg of 6-methoxybenzolblthio-
phene, and U450 mg of methyl iodide in place of cyclohexa-
none, and then purification was carried out by TLC (deve-
loping solvent, chloroform : n-hexane = 1 : 19) to obtain
126 mg of 6-methoxy-2-methylbenzolblthiophene.

'H-NMR(CDClg4, &):2. 53(3H, s), 3. 85(3H, s), 6. 85~17. 56 (4H, m),
MS(DI/Z) :164(N*),

Preparation example 5

The same operations as in Preparation example 1
were carried out using 495 mg of 6-methoxybenzolblthio-
phene, and chlorine gas in place of cyclohexanone, and
then purification was carried out by TLC (developing
solvent, chlorofdrm : n-hexane = 4 : 1) to obtain 172 mg
of 6-methoxy-2-chlorobenzolblthiophene.

'H-NMR(CDC1s, 6):3. 85(3H, s), 6. 83~17. 7T3(4H, m),

¥S(m/z):200, 198,

Preparation example 6

50 mg of 4-(2-chloroethoxy)benzoic acid was
refluxed with heating together with 0.5 ml of thionyl
chloride and 1 ml of 1,ZJdichloroethane for 2 hours to
convert it to an acid chloride. The resultant acid chlo-
ride was concentrated under reduced pressure to distill
off 1,2-dichloroethane and thionyl chloride, and the
residue was mixed with 50 mg of 6-methoxy-2-cyclohexyl-
benzo[blthiophene, 7 ml of dichloromethane and 200 mg of
aluminum chloride, followed by stirring at room tempera-
ture for 3 hours. 1 ml of THF, 0.3 ml of 20% hydrochlo-
ric acid and 1 ml of water were added to the reaction
mixture at 25°C or lower, and the mixture was made alka-
line with saturated aqueous sodium bicarbonate solution
and then extracted with ethyl acetate. The organic layer
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. was dried over.anhydrous magnesium sulfate, the solvent

was distilled off, and the resultant crude product was
purified by TLC (developing solvent, chloroform : n-
hexane = 2 : 1) to obtain 41 mg of (6-methoxy-2-cyclo-
hexylbenzo[blthien-3-yl)[4~(2-chloroethoxy)phenyl]-
methanone.

'H-NMR(CDCls, &):1. 09~3. 11(11H, m), 3. 76~3. 88(5H, m), 3. 83(3H, s),
4. 28(2H, t, J=5. 5Hz), 6. TT~8. 04(7H, m),
HS(m/z) : 430, 428,

The following compounds of (i) to (ix) were

synthesized in the same manner as in Preparation example
6

(i) (6-Methoxy-2-cyclohexylbenzol[blthien-3-yl)[4-(2-
chloropropoxy)phenyl Imethanone

'H-NMR(CDC13, &):1.12~2. 41(12H, m), 3. 00(1H, m), 3. T4(2H, t, I=6Hz),
3. 84(3H, s), 4. 192N, t, J=6Hz), 6. T6~8. 04(7H, m),
HS(m/z):444, 442,

(ii) [6-Methoxy-2~(2-methyleyclohexyl)benzol[blthien-3-
v1ll4-(2-chloroethoxy)phenyllmethanone

'H-NMR(CDC13, &):0. 72~2. 46(12H. m), 3. 82(2H, t, J=5. 8Hz), 3. 88 (3.
s), 4. 31 (2H, t, J=5. 8Hz), 6. 76~8. 04(7H, m), .
MS(m/z):444, 442,

(iii) (6-Methoxy-2-cycloheptylbenzol[blthien-3-y1)[4-~
(2-chloroethoxy)phenyllmethanone

VE-NMR(CDCls, &):1.26~2. 1T(12H, m), 3. 16C1M, m), 3. 81(2IL, t, J=5. Ti
z), 3. 84(3H, s), 4. 28(2H, br t), 6. 78~8. 08(7H, m),

S SHEET HAS BEEN |
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(iv) (6-Methoxy 2-cycloheptylbenzo[blthien- 3 y1)[4-

(2-chloropropoxy)phenyllmethanone

'H-NMR(CDCl3, &) :1. 26~2. 33(14H, m), 3. T5(2H, t, J=6Hz), 3. 85(3H, s),

4.19(2H, t, J=6Hz), 6. 78~8. 04(7H, m),
US(m/z) : 458, 456,

(v) [6-Methoxy-2-(3-methylcyclohexyl)benzolblthien-3-
y11[4-(2-chloroethoxy)phenyllmethanone

'H-NMR(CDC13, &):0. 78~2. 08(12H, m), 3. 81(2H, t, J=5. THz), 3. 83(3H,
s), 4. 30(2H, br 1), 6. 78~8. 08(TH, m),
HS(m/z) : 444, 442,

(vi) (6-Methoxy-2-cyclopentylbenzol[blthien-3-yl)[4-(2-
chloroethoxy)phenyllmethanone

1H-NMR(CDCls, 6):1.25**2.21(8H,m).3.33(1H,m).3.75”~3.88(5H,mL
4. 28(2H, t, J=5. 6Hz), 6. 79~8. 04(TH, m),
MS(m/z):416, 414,

(vii) (6-Methoxy-2-cyclopentylbenzol[blthien-3-yl){U4-(2-
chloropropoxy)phenyllmethanone

LH-NMR(CDCls, 6):1.22~2. 42(10H, m), 3. 36 (1H, m), 3. T4(2H, t, J=5. 9H
z), 3. 84(3H, s), 4. 18(2H, t, J=5. 9Hz), 6. 79~8. 01 (TH, m),
MS(m/z):430, 428,

(viii) (6-Methoxy-2-cyclododecylbenzolblthien-3-yl)[4-
(2-chloroethoxy)phenyllmethanone :
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LH-NMR(CDCl3, & ):1. 15~2. 10(22H, m), 2. 90~3. 20(1H, m), 3. T6(3H, s),

3. 82(2H, t, J=5. 3Hz), 4. 29C2H, t, J=5. 5Hz), 6. 85(1H, dd, J=7. 0, 2.-2Hz), 6.
90(2H, d, 7=0. 0H 2. 7. 25~1T. 58(2H, m), 7. T6(2H, d, J=9. 0Hz),
¥S(m/z):512(4"), 329, 183,

(ix) (6-Methoxy-2-isopropylbenzol[blthien-3-y1)[4-(2-
chloroethoxy)phenyllmethanone

lH—NMR(CDCI&.S):I.31(6H,d,I=6.8Hz).3.19~3.49(1H,m).3.83(2H,t,
J=5. 9Hz), 3. 85(3H, s), 4. 30(2H, t, J=5. 5Hz), 6. 33(1H, d, J=8. 8Hz), 6. 85(1
H,dd, J=8.8,2. 40 2, 6. 85~6. 96(1H, m), 7. 24(2H, d, J=8. 6Hz), 7. 84 (2H,
d, J=9. 0Hz),

¥S(m/z) :388CUF), 3730

Preparation example T )

353 mg of (6-methoxy-2-cyclohexylbenzolblthien-
3-yl)[4-[2-(1-piperidinylcarbonyl)ethyllphenyllmethanone
was dissolved in 30 ml of THF, 850 mg of lithium aluminum

hydride was added, and the mixture was refluxed with
heating for 1 hour. A spall quantity of water was added
" to the reaction mixture, followed by stirring, 1 ml of
methanol was added, followed by stirring for 5 minutes,
and 5 ml of ethyl acetate was added, followed by stirring
for 5 minutes. The mixture was filtered using a super
cell, the filtrate was concentrated under reduced pres-
sure, and the resultant crude product was purified by TLC
(developing solvent, chloroform : methanol = 19 : 1) to
obtain 107 mg of (6-methoxy-2-cyclohexylbenzol(blthien-
3-yl)[4-[3-(1-piperidinyl)propyllphenyllmethanol.

L [{-NMR(CDClgs, &):1.26~2. 86(26H, m), 3. 4(1H, m), 3. 85(3H, ), 6. 26

(1K, 5), 6. T1~T7. 60(TH, m)o THIS SHEET HAS BEEN

LACED
NS(m/z) : 4TTCHY), 98, REP
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The following compounds of (i) to (iv) were

synthesized in the same manner as in Preparation example
7.

(i) (6-Methoxy-2-cycloheptylbenzol[blthien-3-yl)[4-[3-
(1-piperidinyl)propyllphenyllmethanol

lH—NHR(CDClg; 5):1.25‘*2.80(28H,m),3.34(1H,m).3.80(3H,S),6.26
(18, s). 6. 72~17. 53(TH, m)o
MS(m/z) :491 (M), 98,

(ii) (6-Methoxy-2-cyclohexylbenzolblthien-3-yl)[4-[3-
(dimethylamino)propyllphenyllmethanol :

_'H-NMR(CD30D, &):1. 21~2. 05(10H, m), 2. 29(6H, s), 2. 29~2. 68(2H, m),
3. 47~3. T2(4H, m), 3. T8(3H, s), 6. 21(1H, s), 6. 68~7. 58(TH, m),
HS(m/z) : 437(K*), 58,

(iii) (6-Methoxy-2-cyclohexylbenzol[blthien-3-yl){4-[3-
(1-pyrrolidinyl)propyllphenyllmethanol

LH-NMR(CDC13, & ):1. 10~2. 05(16H, m), 2. 45~2. T8(8H, m), 2. 85~3. 50
(lH,m).3.80(3H,s).6.26(1Hh$).6.71**7.52(7H,m)o
MS(n/z) : 463 (HF), 84,

(iv) (6-Methoxy-2-cyclohexylbenzo(blthien-3-yl)({4~(4-
(1-pyrrolidinyl)butyllphenyllmethanol
Example 1

1 ml of pyrrolidine was added to 30 mg of (6-
methoxy-2-cyclopentylbenzolblthien-3-yl)[4~(2-chloro-
ethoxy)phenyllmethanone, followed by reflux with heating
for 1 hour. The mixture was concentrated under reduced
pressure to distil off pyrrolidine, and the residue was
purified by TLC (developing solvent, chloroform : metha-
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nol = 19 : 1) to obtain 28 mg of (6—methoxy-2-pyclo-

pentylbenzolblthien-3-yl)[4-[2-(1-pyrrolidinyl)ethoxy]-
phenyllmethanone.

LH~NMR(CDCl3, &):0. 94~2. 47(12H, m), 2. 55~2. T9(4H, m), 2. 94(2H, t,

J=6Hz), 3. 41(1H,.m), 3. 84(3H, s), 4. 19(2H, t, J=6Hz), 6. 79~1T. 87(TH, m),
HS(m/z) : 449 (%), 84,

The following compounds of Examples 2-31 were
synthesized in the same manner as in Example 1.

Example 2

(6-Methoxy-2-cyclopentylbenzolblthien-3-yl)[4-
[2-(1-homopiperidinyl)ethoxylphenyllmethanone

IH-NMR(CDCl3, 6):1. 25~2. 16(16H, m), 2. T7~2. 92(4H, m), 2. 94(2H, t,
J=6Hz), 3. 3(1H, m), 3. 84(3H, s, 4. 12(2H, t, J=6Hz), 6. 79~T. 8T(TH, m),
HS(m/z):477CNF), 1120 |

Example 3
(6-Methoxy-2-cyclopentylbenzol[blthien-3-y1)[4-~
[2-[1-(3-methylpiperidinyl)]ethoxylphenyl]lmethanone

'H-NMR(CDCls, 6 ):0. 89(3H, d, J=5. 9Hz), 1. 25~2. 23(15H, m), 2. 87~
3. 60C5H, m), 3. 84(3H, s). 4. 26 (24, t, J=5. THz), 6. T9~T. 87CTH, m),
MS(m/z) :47T(HT), 112,

Example 4§
(6-Methoxy-2-cyclohexylbenzo[blthien-3-yl) {4~
[2-[1-(4-methylpiperazinyl)lethoxylphenyllmethanone

'H-NMR(CDCls, 6):1.12~2. 07(10H, m), 2. 32(3H, s), 2. 37~2. 75(8H, m),
2.84(2H, t, J=5. THz), 3. 84(3H, s), 4. 1T(2H, t, J=5. THz), 6. T7~7T. 88(TH,

m)o

MS(m/z):492(H*), 113, THIS SHEET HAS BEEN

REPLACED
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Example 5
(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1) (4~

(2-[2-(1,2,3,4- tetrahydr01soquinollny1)]ethoxy]phenyl]-
methanone

'E-NHR(CDCLs, &) :1. 10~2. 16(10K, m), 2. 61~3. 09CTH, n), 3. 84(5H, n),

- 32 - .

4. 28(2H, t, J=5. THz), 6. 76~7. 87T(11H, m),
MS(m/z) :525(H*), 146,
Example 6

(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[2-[1-(4-hydroxypiperidinyl) lJethoxylphenyllmethanone

'H-NMR(CDCl3, 6):1.12~2. 16(14H, m), 2. 34~3. 07(7H, m), 3. 69~3. 84
(44, m); 4. 23(2H, t, J=5. THz), 6. 718~17. 86 (7H, m),
HS(m/z) :493CK), 114,

Example 7
(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[2-(diethylamino)ethoxylphenyllmethanone

UH-NMR(CDCLs, &):0. 77~2. 13C16H, m). 2. T24H, ). 2. 96 C2H, £, J=§Hz),
3.84(3H, s), 4. 18(2H, t, J=6Hz), 6. T8~7. 85(TH, m),
HS(m/z) : 465CH*), 860

Example 8 :
(6-Methoxy-2-cycloheptylbenzolblthien-3-y1)[4-
[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

LH-NMR(CDCls, &) :1.22~2. 24(16H, m), 2. 55~2. T2C4H. m). 2. 94(2H. t.
J=5. 9Hz), 3. 2(1H, m), 3. 84(3H, s, 4. 19(2H, t, T=5. 9liz). 6. 78~8. 03(TH.

m) g

: TAIS SHEET HAS BEEN
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Example 9

(6-Methoxy-2-cycloheptylbenzolblthien-3-yl)[4-
[2-(1-homopiperidinyl)ethoxylphenyllmethanone

LH-NMR(CDCl3, 6 ):1.25~2. 16(20H, m), 2. 79~2. 85(4H, m), 3. 03(2H, t,
J=5. 9Hz), 3. 84(3H, s), 4. 18(2H, t, J=5. 9Hz), 6. 78~7. 85(TH, m)o
US(m/z):505CH%), 112,

Example 10

(6-Methoxy-2-cycloheptylbenzolblthien-3-yl)[4-
[2-[1-(3-methylpiperidinyl) Jethoxylphenyllmethanone

'H-NR(CDC1s, 6):0.92(3H, d, J=5. 9Hz), 1. 12~2. 69(19H, m), 2. 60~
3.25(5H, m), 3. 83(3H, 5), 4. 19(2H, t, J=5. 8Hz), 6. 78~8. 00CTH, m),
KS(n/2):505(H*), 112

Example 11

[6-Methoxy-2-(2-methylcyclohexyl)benzo[blthien-
3-y1l(4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NHR(CDCLs, §):0.84(3H, d, J=7. 0Hz), 1. 13~2. 15134, n), 2. 57~
2. 89(4H, m), 2.97(2H,t.J=5:8Hz).3.4(1H,m),3:84(3H,s).4.21(2H.t,J
5. 8Hz), 6. TT~T. 85CTH. Wo

MS(m/z) :4TT(HY), 84,

Example 12

[6-Methoxy-2-(2-methylecyclohexyl)benzol[blthien-
3-yl1[4-[2-(1-piperidinyl)ethoxylphenyllmethanone

'I-NMR(CDC13, &):0. 80(3H, d, J=7. 0lz), 1. 13~2. 29(15H, m), 2. 53(4H,
m).2l79(2H,t,J=6Hz).3.3(1H.m).3.84(3H.s).4.17(2H,t.J=6Hz).6.77”~
7.85(TH. m)o

MS(n/z) : 491 (H*), 98, THIS SHEET HAS BEEN
REPLACED
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Example 13

[6-Methoxy-2-(2-methylecyclohexyl)benzol[blthien-
3-yl][4-[2-(1-homopiperidinyl)ethoxylphenyl]lmethanone

'H-NMR(CDC13s, 6):0.83(3H, d, J=T7. 0Hz), 1. 13~2. 0T(17H, m), 2. T5~
2. 88(4H, m), 3. 01(2H, t, J=6. 2Hz), 3. 4(1H, m), 3. 84(3H, ), 4. 17(2L, t, J=
6. 2Hz), 6. 62~17. 85(TH, m),

HS(m/z):505(H*), 112,

Example 14
[6-Methoxy-2-(3-methylecyclohexyl)benzol[blthien-
3-y1]1{4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NER(CDC1s, &):0. 88(3H, d, J=5. 3Hz), 1. 03~2. 68(13H, m), 2. T2~
2. 90(4H, m), 3.05(2H,t,J=5.7HZ).3.5(1H,m).3.84(3H,s).4.25(2H.t,I
=9. THz), 6. 78~17. 85(7H, m), |

MS(m/z) : 4TT(HY), 84,

Example 15

[6-Methoxy-2-(3-methyleyclohexyl)benzolblthien-

3-y11[4-[2-(1-piperidinyl)ethoxylphenyllmethanone’

'H-NHR(CDCLs, &) :0. 88(3H, d, J=5. 3Hz), 0. 94~2. 33(15H, m), 2. 48~
2.59(4H, m), 2.81(2M. t, J=5. 9Hz), 3. 1(1H, m), 3. 84(3H. s), 4. 19(2H, t, J
=5. 9Hz), 6. 77~T. 85(TH. m),

MS(m/z):431 (M%), 98,

Example 16

[6-Methoxy-2-(3-methylcyclohexyl)benzol[blthien-
3-y11{4-[2-(1-homopiperidinyl)ethoxylphenyl]lmethanone

'H-NMR(CDC13, §):0.88(3H, d, J=5. 5Hz), 1. 00~2. 80 C1TH, m), 2. 86~

3. 00(4H, m), 3. 08(2H, t, J=5. THz). 3. 84(31, s), 4 23(2H, t, J=5. Tlz), 6. 78

~17. 85(TH, m)o THIS SHEET HAS BEEN
e w REPLACED
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¥S(n/z) :505(K™), 1120

Example 17

[6-Methoxy—2—(3-methylcyclohexyl)benzo[b]thien-
3-y1llL4-[2-[1-(3-methylpiperidinyl) JethoxyJlphenylImetha-
none

UE-NMR(CDCLs, &):0. T1~0. 99C6H, m), 1. 00~2. 67C16E, m), 2. 72~3. 15
(5H. m), 3. 8430, s), 4. 17C2H, t, J=6Hz), 6. TT~T. 85(TH, m),
MS(u/z) :505CH*), 112

Example 18

(6-Methoxy-2-cyclopentylbenzolblthien-3-y1)[4-
[3-(1-piperidinyl)propoxylphenyllmethanone

LH-NMR(CDCls, &) :1. 25~2. 62(22H, m), 3. 3(1H, m), 3. 84(3H, s), 4. 08
(2H, t, J=6. 3Hz), 6. 79~T7. 8T(TH, m),
MS(m/2) : 477U, 98,

Example 19

(6-Methoxy-~2-cyclohexylbenzolblthien-3-y1)[4-
[3-(diethylamino)propoxylphenyllmethanone

UL-NMR(CDCLs, &):1. 26C6H, ), 1. 40~2. 36C141, ), 2. T8~3. 14(4H, m).
3. 8430, s). 4. 13(2H, t, T=5. 8Hz), 6. TT~T. 85(TH, m)s
MS(m/z):479CH), 86,

Example 20

(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3-(1-pyrrolidinyl)propoxylphenyllmethanone

'H~NMR(CDCL3, &):1. 15~3. 04(23H, m). 3. 84(3H, s), 4. 11(2H, t, J=6. 3
Hz), 6. 77~7. 85(TH, m),

HS(m/z):477(K*), 84, _ THIS SHEET HAS BEEN
REPLACED
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Example 21
(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-~
[3-(1-piperidinyl)propoxylphenyllmethanone

H-NMR(CDC1s, 8):1. 12~3. 04(18H, m), 2. 47(6H, m), 3. 0C1H, m), 3. 84
(3H, s), 4. 09C2H; t, T=6. 2Hz), 6. TT~T. 88(TH, m).
¥S(m/z):491CH™), 98,

Example 22
(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[3-(1-homopiperidinyl)propoxylphenyllmethanone

"H~-NMR(CDCl3, 6):1.11~3. 11(20H, m), 2. 85(6H, m), 3. 84(3H, s), 4. 11
(2H, t, J=6. 2Hz), 6. 78~17. 85(TH, m),
MS(m/z) :505(¥*), 112,

-Example 23

(6-Methoxy-2-cyeclohexylbenzo[bJthien-3-yl)[4-
(3-[1-(3-methylpiperidinyl)]propoxy]phenyl]methapone

'H-NMR(CDC1s, 6):0.87(3H,d,I=5.7Hz).1.00rj3.13(24H,m),3.84(3E
s). 4. 09(2H, t, J=6. 3Hz), 6. T7~1T. 85(TH, m),

MS(m/2):505CH*), 112,
Example 24

(6-Methoxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[3-[1-(4-methylpiperazinyl) Jpropoxylphenyllmethanone

'H-NMR(CDCls, &):1. 12~2. 29(12H, m), 2. 34(3H, s), 2. 56 (104, m), 3. 84

(3H, s, 4. 09(2H, t, T=6. 3Hz), 6. TT~T. 88(TH, m)o
MS(m/z):506 (MY, 113,

[ THIS SHEET HAS BEEN
REPLAGED
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Example 25

(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[3-[2-(1,2,3,4-tetrahydroisoquinolinyl) lpropoxylphenyl]-
methanone

5 1H-NMR(CDC13s, &):1.18~3.67(21H, m), 3. 84(3H, s), 4. 15(2H, t, J=6. 3

- 37 -

Hz), 6. T4~8. 45(11H, m),
MS(m/z):539 (M%), 1460
Example 26

(6-Methoxy-2-cycloheptylbenzol[blthien-3-yl1)[4-
10 [3-(1-pyrrolidinyl)propoxylphenyllmethanone

IH-NHR(CDCls, §):1. 26~3. T7(25H, m), 3. 84(3H, s), 4. 10(2H, t, J=6. 3

Hz), 6. 78~17. 88(TH, m),
MS(m/z):491(¥"), 84,

Example 27
15 (6-Methoxy-2-cycloheptylbenzol[blthien-3-yl)[4-
[3-(1-piperidinyl)propoxylphenyllmethanone

LH-NHR(CDCls, &):1.26~3. TT(27H, m), 3. 84(3H, s), 4. 08(2H, t, J=6.3

Hz), 6. 76~17. 88(TH, m)o
MS(m/z):505CH™), 980

20 Example 28
(6-Methoxy-2-cycloheptylbenzolblthien-3-y1)[U-
[3-(1-homopiperidinyl)propoxylphenyllmethanone

'H-NHR(CDCls, &):1. 18~3. 80(29H, m), 3. 84(3H, s), 4. 10(2H, t. J=6.3

Hz), 6. 78~17. 92(TH, m),
25 NS(m/z):519(M*), 112,
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Example 29

(6-Methoxy-2-cyclododecylbenzol[blthien-3-y1)[4-
[2-(1-piperidinyl)ethoxylphenyllmethanone

IH-NMR(CDC1s, &):1. 25~1. 85(28H, m), 2. 62(4H, t, J=5. 3Hz), 2. 88 (2K,

t, J=5. 9Hiz), 3. 00~3. 25(14, m), 3. T6(3H, s), 4. 23(2H, t, I=5. 9Hz), 6. 84~
7.57(5H, ), 7. T9(2H, d, J=8. 8Hz)o |
MS(m/z):561(H*), 459, 98,
Example 30
(6-Methoxy-2-isopropylbenzol(blthien-3-y1)[4-[2-~
(1-piperidinyl)ethoxylphenyl]lmethanone
LH-NMR(CDC1s, &):1. 30(6H, d, J=6. 8Hz), 1. 50~1. 75(6H, m), 2. 5T(4H, t.
J=T. 3Hz), 2. 82(2H, t, J=4. 2Hz), 3. 31(1H, m), 4. 06 (3H, s), 4. 19(2H, t, J=5.
0Hz), 6. 76~T7.24 (5K, m). 7. 80C2H, d, T=0. 0Hz)e
MS(m/z):437CH*), 98,
Example 31
(6-Methoxy-2-isopropylbenzolblthien-3-y1l)[4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone
'H-NHR(CDCLs, &):1. 30(6H, d, T=6. 8Hz), 1. 88~2. 05(4H, n), 3. 00(4H, t,
J=5.7Hz).3.18(2H.t,1=5.7Hz).3.34»~3.sociH,m).3.84(3u.s).4.38(2H.
t, J=5. 3Hz), 6. 79~7. 28(5H, m), 7. 82(2H, d, J=8. 8Hz),
S(m/z) :423CH*), 84,
Example 32

48 mg of sodium hydride was added to a THF
solution of 0.2 ml of pyrrolidine, followed by stirring
at room temperature for 1 hour. 54 mg of (6-methoxy-2-
cyclohexylbenzolblthien-3-yl)[4-(2-chloroethoxy)phenyl]-
methanone was added, followed by reflux. with heatlng for
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10 hours. Water was added, the mixture was extracted

with ethyl acetate, and the extract was purified by TLC
(developing solvent, chloroform : methanol = 9 : 1) to
obtain 12 mg of (6-methoxy-2-cyclohexylbenzol[blthien-3-
yl)[4-[2~(1-pyrrolidinyl)ethoxylphenyllmethanone.

'H-NMR(CDCls, 6):1. 15~2. 10(14H, m), 2. 67~2. 86(4H, m), 3. 00 (2L, t,
T=5. THz), 3. 4(1H, n), 3. 84(3H, s), 4. 23(2H, t, J=5. THz), 6. T8~T. 86(TH,

m)o
¥S(m/z): 463 (), 84,

The following compounds of Examples 33 and 34
were synthesized in the same manner as in Example 32.
Example 33
' (6-Methoxy-2-cyclohexylbenzolbJlthien-3-yl)[4-
[2-(1-homopiperidinyl)ethoxylphenyllmethanone

' H-NNR(CDCls, & ):0. 83~2. 11(18H, m), 2. T4~2. 95(4H, n), 3. 04(2H, t,
J=6Hz), 3. 84(3H. s), 4. 20(2H, t, J=6Hz), 6. 78~T. 88(TH, m)o
SCm/z) : 491 (H*), 1126 |

Example 34

(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[2-(N-morpholinyl)ethoxylphenyllmethanone

'H-NMR(CDCl3, 6):0.85~2. 1T(10H, m), 2. 56~2. 66(4H, m), 2. 85(2H, t,
J=5. THz), 3. 0C1H, m), 3. 61~3. 80(4H, m), 3. 84(3H, s), 4. 20(2H, t, J=5.7
Hz), 6. T7~17. 83(TH, m),

MS(m/z) : 479(H*). 100,

Example 35
50 mg of (6-methoxy-2-cyclohexylbenzolblthien-~
3-yl)[4-(2-chloroethoxy)phenyl]lmethanone was dissolved in

[ THIS SHEET HAS BEEN
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5 ml of DMF, 20 mg of potassium iodide and 0.5 ml of

3-methylpiperidine were added, and the mixture was
stirred at about 40°C for 8 hours, at room temperature
for 2 days and then at about 50°C for 2 hours. The
reaction mixture was concentrated under reduced pressure,
a saturated aqueous sodium bicarbonate solution was
added, and the mixture was extracted with ethyl acetate.
The organic layer was washed with saturated saline and
then dried over anhydrous magnesium sulfate. The solvent
was distilled off, and the residue was purified by TLC
(developing solvent, chloroform) to obtain 31 mg of (6-
methoxy-2-cyclohexylbenzolblthien-3-yl)[4-[2-[1-(3-
methylpiperidinyl)lethoxylphenyllmethanone.

'H-NHR(CDC13, &):0. 87(3H, d, I=5. THz), 1. 01~2. T6 (17, m), 2. 73~
3. 11(5H, m), 3. 84(3H, s), 4. 18(2H, t, J=6Hz), 6. T5~T. 88(TH, m)
HS(n/z) 1491 (H*), 112

The following compound of Example 36 was syn-
thesized in the same manner as in Example 35.
Example 36

(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3—(N-morpholinyl)propoxy]phenylJmethanone

'H-NMR(CDCl3, 6):1.13~3.04(18H,m), 3. 0C1H, m), 3. 73(4H, m), 3. 84
(3Hhs).4.10(2H.t.I=4.7Hz).6.77*~7.85(7ﬂ.m)9
MS(m/z):493(H), 100,

Example 37
The same operations as in Preparation example 6

were carried out using 200 mg of 4-[2-(dimethylamino)-
ethoxylbenzoic acid in place of 4-(2-chlor6ethoxy)benzoic
acid and 45 mg of 6-methoxy-2-cyclopentylbenzo(blthio-
phene in place of 6-methoxy-2-cyclohexylbenzo[blthio-
phene, and then purification was carried out by TLC
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(developing solvent, chloroform : methanol = 19 :'1) to
obtain 35 mg of (6-methoxy-2-cyclopentylbenzolblthien-3-
y1)[4-[2-(dimethylamino)ethoxylphenyllmethanone.

'H-NMR(CDCls, 6):1.26~2.29(8H, m), 2. 36(6H, s), 2. TT(2H, t, J=5. 7
5  Hz), 3.25~3. 79(1H, m), 3. 84(3H, s), 4. 14(2H, t, J=5. THz), 6. 79~T. 90(7H,

mo

MS(m/z):423(UH), 58,

The following compounds of Examples 38 to 58
were synthesized in the same manner as in Example 37.
10 Example 38
(6-Methoxy-2-cyclopentylbenzolblthien-3-y1)[4-
[2-(diethylamino)ethoxylphenyllmethanone

LH-NMR(CDCls, &):1. 10(6H, t, J=7. 2Hz), 1. 26~2. 47(8H, m), 2. TOC4H,
@), 2.94(2 H t, J=6Hz), 3. 25~3. 58(1H, m), 3. 84(3H, s), 4. 15(2H, t, J=6
15 Hz), 6. 79~7.87(7TH, mo
HS(m/z):451(H*), 86

Example 39

(6-Methoxy-2-cyclohexylbenzo[blthien-3-yl) [U-
[2-(dimethylamino)ethoxylphenyllmethanone

20 'H-NMR(CDCls, &6):1.18~2. 12(10H, m), 2. 37(6H, s), 2. 6~3.2(3H, m),
3.84(3H, s), 4. 16(2H, t, J=5. THz), 6. 78~1T. 85(TH, m)o
MS(m/z) : 437(H*), 58,

Example 40

_ (6-Methoxy-2-cyclohexy1benzo[b]thied-3-yl)[4—
25 [2-(1-piperidinyl)ethoxylphenyllmethanone '
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'H-NMR(CDClsg, &):1.15~2. 09(10H, m), 2. 55~2. 66 (4H, m), 2. 87(2H, t,
J=5. 8Hz), 3. 0(1H, m), 3. 84(3H, s), 4. 22(2H, t, J=5. 8Hz), 6. 78~7. 85(TH,
mo

MS(m/z):477(H), 984

5 Example 41 _
(6-Methoxy-2-cycloheptylbenzolblthien-3-y1)[4-
[2-(dimethylamino)ethoxylphenyllmethanone

'H-NMR(CDCLs, 6):1. 26~2. 16(12H, n), 2. 38(6H. s), 2. 80C2H, t, J=5.6
Hz), 2. 89~3. T3(1H, m), 3. 83(3H, s), 4. 16(2H, t, J=5. 6Hz), 6. T8~1. 85(TH,
10 Mo

HS(m/z):451 (U™, 58,

Example 42
(6-Methoxy-2~cycloheptylbenzolblthien-3-yl)[4-
[2-(diethylamino)ethoxylphenyllmethanone

15 'H-NMR(CDCls, &):1.15(6H, t, J=7. 2Hz), 1. 26~2. 16(12H, m), 2. T8(4H,
Q).3.01(2H;t,I=5.9Hz),3.84(3H.s).4.23(2H,t;I=5.9HZ).6.78”“7.85
(TH, m)o | ﬂ
S (m/z) : 479 (H¥), 860

Example 43
20 (6-Methoxy-2-cycloheptylbenzo[blthien~3-yl)(4-
{2-(1-piperidinyl)ethoxylphenyllmethanone

U-NNR(CDCLa, &):1. 25~2. 22C18H, n). 3. 02~3. 31(7H, n), 3. 84(3H, s),
4. 49~4. 60(2H, n), 6. 78~T. 86 (TH, m)o
MS(n/z): 491 CH*), 98,
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Example 44

[6-Methoxy-2-(3-methylcyclohexyl)benzolblthien-
3-y1][4-[2-(dimethylamino)ethoxylphenyl]lmethanone

'H-NMR(CDC1s, &):0.85(3H, t, J=6Hz), 0. 94~2. 31(8H, m), 2. 37(6H, s),
5 2. T8(2H, t, J=5. 6Hz), 3. 84(3H, s), 4. 15(2H, t, J=5. 6Hz), 6. T7~17. 85(TH,

m)o
MS(m/z):451(¥F), 58,

Example 45

[6-Methoxy-2-(3-methyleyclohexyl)benzol[blthien-
10 3-yll[4-[2-(diethylamino)ethoxylphenyllmethanone

'E-NMR(CDCLs, &):0. 87(6H, t), 1. 00~2. 17(12H, n), 3. 22(4H, @), 3. 42
(2H, t, T=4. THz), 3. 6(1H, m), 3. 85(3H, s), 4. 60C2H, t, J=4. THz), 6. 78~
7.87(7H,m)o

HS(m/z) : 479CH*), 860

15 Example 46

[6-Methoxy-2-(4-methylcyclohexyl)benzolblthien-
3-y1)[4-[2-(1-piperidinyl)ethoxylphenyllmethanone

'H-NMR(CDCl3, &):0.97(3H, t. J=7. 2Hz), 1. 22~2. 08(15H, m), 2. 51~2.
69C4H, m), 2. 84(2H, t, J=5. 9Hz), 3. 0C1H, m), 3. 84(3H, s), 4. 21 (2H, t, J=5. 9
20 Hz),6.78~7.88(TH, m)o

MS(m/z) : 491 (N*), 98,
Example 47

[6-Methoxy-2~-(1-cyclooctenyl)benzo[blthien-3-yl]
[4-[2-(1-piperidinyl)ethoxylphenyllmethanone

25 'H-NMR(CDCl3, &):0.97~2.59C19H, m), 2. 65~2. T8(4Hl, m), 2. 93(2H, br

t), 3. T9C3H, s). 4. 25(2H, br t), 6. T4~8. 05(7H, m),
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HS(m/z) :503CH¥), 98,

Example 48

(6-Methoxy-2-methylbenzol[blthien-3-yl)[4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

TH-NMR(CDsOD, &) :1. 85~2. 00(4H, m), 2. 43(3H, s), 2. 86~3. 05(4H, m),
3. 18(2H, t, J=5. 4Hz), 3. 84(3H, s), 4. 29(2H, t, J=5. 4Hz), 6. 81~7. 85(TH,
me

HS(m/z):395(H%), 84,

Example 49

(6-Methoxy-2-chlorobenzo[blthien-3-yl)[4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

‘H—NMR(CDsoﬁ 6):1.83~1.98(4H, m), 2. 84~2. 91(4H, m), 3. 15(2H, t, J
=5.4HZ)-3.75(3H,3).4.26(2H.t,J=5.4HZ),6.94"7.86(7H,m)o -
MS(m/z):417, 415,

Example 50

(2-Cyclohexylbenzol[blthien-3-yl)[U4-[2~(1~

‘piperidinyl)ethoxylphenyllmethanone

"H-NMR(CDCls, &):1. 09~2. 22(16H, m), 2. 64~2. 76 (4H, m), 2. 95(2H. t,
J=5.THz), 3.0(1H, m), 4. 30(2H, t, J=5. THz), 6. 83~7. 89(8H, m),
MS(m/z) : 447(N*), 98,

Example 51

(6-Methoxy-2-cyclohexylbenzolblthien-3-yl1)[4-
(2-(1-piperidinylcarbonyl)ethyllphenyllmethanone
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'H-NMR(CDCls, &):1. 14~2. 20(16H, m), 2. 61~2. T4(2H, n), 2. 91~3. 13
(2H, m), 3. 35~3. 67(4H, m), 3. 84(3H, ), 6. T7~1T. 92(TH, m), -
HS(m/z) :489 (M), 363, 349,

Example 52

(6-Methoxy-2-cycloheptylbenzol[blthien-3-y1)[l4-
[2-(1-piperidinylecarbonyl)ethyllphenyl]lmethanone

'H-NMR(CDC13, 6):1.26~2. 06(18H, m), 2. 55~2. T1(2H, m), 2. 94~3. 14
(2H, m), 3. 30~3.61(4H, m), 3. 84(3H, 8), 6. TT~1T. 80(TH, m),
¥S(m/z):503(4),

Example 53
(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[2-(dimethylcarbamoyl)ethyllphenyllmethanone

TH-NMR(CDC1g, 6 ):1.10~2. 17(10H, m), 2. 54~2. 78(2H, m), 2. 95(6H, s),
2.95~3. 30(2H,m).3.84(3H.S).6.77”“7.95(7H,m)o
MS(m/z) : 449 (H*), 362,

Example 54

(6-Methoxy-2-cyclopentylbenzo[blthien-3-y1) (4~
(2-(1-piperidinyl)ethoxylphenyl]lmethanone

'H-NMR(CDCl3, &):1.30~2. 90C18H, m), 2. 97(2H, t, J=6Hz), 3. 35(1H, m),
3.85(3H, 5), 4. 32(2H, t, J=6Hz), 6. 80~T. 40(5H, m), 7. 84(2H, d, 1=, 8Hz)o
NS(m/z):463 (M%), 352, 98,

Example 55
(6-Methoxy-2-(l4-~oxocyclohexyl)benzol[blthien-3-

’ yl][#-[Z-(1—piperidinyl)ethoxy]phenyl]methanone
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LH-NMR(CDCl3, &):1. 30~2. 80C18H, m), 2. 87(2H, t, J=6Hz), 3. 50(1H, n),
3.85(3H, s), 4. 24(2H, t, J=6Hz), 6. T0~17. 30(5H, m), 7. 81(2H, d, J=9Hz),
MS(n/z) : 491(K*), 380, 98,

Example 56
5 (6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone -

I H-NMR(CDC13, 6):1. 18~2. 05(14H, m), 2. 5T(2H, t, J=17. THz), 3. 08 (2H,

t, J=T. 9Hz),.2. 80~3. 60(1H, m), 3. 20~3. 60(4H, m), 3. 84(3H, s), 6. 83(1H,
dd, 7=8. 8, 2. 4Hz), 7. 15~T. 42(4H, m), 7. T5(2H, d, J=8. 4Hz),
10 MS(m/2z):475C4"),

Example 57
[6-Methoxy-2-(2-methylcyclohexyl)benzolblthien-
3-yll{4-[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

'H-NMR(CDCLs, &):0. 84C3H, d, J=T. 3Hz), 1. 25~2. 10(13H, m), 2. 5T(2K.
15 t,7=7.5Hz), 3. 0T(2H, t, J=7. 5Hz), 2. 90~3. 60(5H, n), 3. 84(3H, s), 6. 82(1
H, dd, J=8. 8, 2. 4z), 7. 11~T. 354K, m), 7. T3(2H, d, J=8. 4Hz),
HS(n/z):489(N%), |

Example 58
(6-Methoxy-2-cycloheptylbenzolblthien-3-yl)[4-~
20 [2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

LH-NMR(CDCl3, &):1. 26~2. 15(16H, m), 2. 58(2H, t, J=7. 9Hz), 3. 08 (2H,
t, J=7. 9Hz), 2. 90~3. 6011, m), 3. 20~3. 53(4H, m), 3. 84 (3M, s), 6. 84 (1H,
dd, J=8. 8, 2. 4liz), 7. 20~7. 34 (4l m), 7. 7T5(2H, d, J=8. 4Hz),

MS(m/z):489(N*), 273, 720
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Example 59

88 mg of chromium trioxide was added to 5 ml of
pyridine to give a yellow gruel-like solution, a pyridine
solution of 105 mg of (6-methoxy-2-cyclohexylbenzol[bl-
thien-3-yl)[4-[3-(1-piperidinyl)propyllphenyllmethanol
was added, and the mixture was stirred at room tempera-
ture for 1 hour. After addition of ice to the reaction
mixture, the mixture was extracted with ethyl acetate and
the organic layer was dried over anhydrous magnesium
sulfate. The solvent was distilled off, and the resul-
tant crude product was purified by TLC (developing sol-
vent, chloroform : methanol = 19 : 1) to obtain 47 mg of
(6-methoxy-2-cyclohexylbenzolblthien-3-y1)[4-[3-(1-
piperidinyl)propyllphenyllmethanone.

LH-NMR(CDCls, 6):1.15~2. 09(16H, m), 2. 30~2. 57(6H, m), 2. 62~2. 96
(4H, m), 3. 84(3H, s), 6. 78~1. T9(TH, m),
MS(m/z):475(4%), 98,

The following compounds of Examples 60 to 63
were synthesized in the same manner as in Example 59.
Example 60

(6-Methoxy-2-cycloheptylbenzolblthien-3-yl)[4-~
[3-(1-piperidinyl)propyllphenyllmethanone

'H-NMR(CDC1s, 6):1.13~2. 19(18H, m), 2. 40~3. 29(10H, m), 3. 85C3H,
s), 6. 78~17. T9(TH, m),
¥S(m/z) :489(H*), 98

Example 61

(6-Methoxy-2-cyclohexylbenzol[blthien-3-yl)[4-
[3-(dimethylamino)propyllphenyllmethanone
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1H-NMR(CDCls, &):1.05~2. 16(12H, m), 2. 35(6H, s), 2. 35~2. 98(4H, n),
3.85(3H, s), 6. 78~17. 82(TH, m),
MS(m/z) : 435(M*), 58,

Example 62

(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-~
[3-(1-pyrrolidinyl)propyllphenyllmethanone

1H-NMR(CDCls, 6):1. 18~2. 0T(16H, m), 2. 54~3. 15(9H, m), 3. 84(3H, s),
6. 78~7. 80(TH, m),
MS(m/z) : 461 (MF), 84,

Example 63

(6-Methoxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[4-(1-pyrrolidinyl)butyl]lphenyllmethanone

LH-NMRCCDCls, & ):1. 20~2. 15(18H, m), 2. 40~2. 85(8H, m), 2. T5~3. 15
(10, m). 3. 84(3H, s, 6. 83(1H, dd. J=8. 8, 2. 4Hz), 7. 17~T. 40(4H, m), 7. T4(2
H, d, J=8 lHZ)o

MS(m/z):475(M%), 84,

Example 64

50 mg of [6-methoxy-2-(l-oxocyclohexyl)benzo-
[blthien-3-y1](4-[2-(1-piperidinyl)ethoxylphenyllmetha-
none was dissolved in 4 ml of methanol and 0.5 ml of THF,
followed by ice cooling, 6 mg of sodium borohydride was
added, and the mixture was stirred at 0°C for 15 minutes.
Water was added to the reaction mixture, and the mixture
was extracted with ethyl acetate. The organic layer was
washed with water and dried over anhydrous sodium sul-
fate, and then the solvent was distilled off. The resul-
tant crude product was purified by TLC (developing sol-
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vent, chloroform : methanol = 19 : 1) to obtain 32 mg of

[6~-methoxy-2-(4-hydroxycyclohexyl)benzolblthien-~ 3-y1][4-
[2-(1-piperidinyl)ethoxylphenyllmethanone.

TH-NMR(CDC13, 6):1.10~2. 20(14H, m), 2. 60~3. 00(4H, m), 3. 06 (24, t,
J=6H2), 3. 60C28; m), 3. 85(3H, ), 4. 41(2H, ¢, J=6Hz), 6. T0~7. 30(5H, ), 7.
80(2H, d, T=9Hz), |

US(/2) : 493CH*), 382, 323, 98

Example 65

200 mg of aluminum chloride was added to 20 ml
of dichloromethane, and while the mixture was stirred at
0°C, 10 ml of a dichloromethane solution of 0.3 ml of
oxalyl chloride was added dropwise and the mixture was
stirred at 0°C for 10 minutes. 2 ml of a dichloromethane
solution of 100 mg of 4d-phenylbutyrylpyrrolidine was
added dropwise, and the mixture was stirred at room
temperature for 30 minutes. Water was added, the mixture
was extracted with dichloromethane, and the organic layer
was dried over anhydrous magnesium sulfate and then
concentrated. The residue was dissolved in 20 ml of
dichloromethane, 100 mg of 6-methoxy-2-cyclohexylbenzo~
[blthiophene and 200 mg ®f aluminum chloride were added,
and the mixture was stirred at room temperature for 2
hours. 1 ml of THF, 0.3 ml of 20% hydrochloric acid and
1 ml of water were added to the reaction mixture at 25°C
or less, a saturated aqueous sodium bicarbonate solution
was added to make the mixture alkaline, and the mixture
was extracted with dichloromethane. The organic layer
was dried over anhydrous magnesium sulfate, the solvent
was distilled off, and the resultant crude product was
purified by TLC (developing solvent, ethyl acetate
n-hexane = 1 : 5) to obtain 54 mg of (6-methoxy-2-cyclo-
hexylbenzolblthien-3-y1)[4-[3-(1-pyrrolidinylcarbonyl)-
propyllphenyllmethanone.
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MS (m/z) : 489 (M%), 113.

The following compounds of Examples 66-68 were

synthesized in the same manner as in Example 65.

Example 66
(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-

[3-(1-piperidinylecarbonyl)propyllphenyllmethanone

'H-NMR(CDCls, 6):1. 17~1. 86(16H, m), 1. 91~2. 15(2H, m), 2. 34(2H, t,

J=6.8Hz).2.76(2H;t,]=7.5ﬁz).3.20"~3.65(5H,m),3.84(3H,s)56.83(1H,
dd, J=9. 0, 2. 4Hz), 7. 18~17. 30(4H, m), 7. T5(2H, d, J=8. 4Hz),
MS(m/z):503CH*), 127,

Example 67
' (6-Methoxy-2-cyclohexylbenzolblthien-3-yl)[4-
{4-(1-piperidinyl)butyllphenyllmethanone

'H-NMR(CDC1s, &6):1. 25~2. 05(20H, m), 2. 24~2. 33(6H, m), 2. 69(2H, t,
J=T7. 0Hz), 2. 80~3. 10(1H, m), 3. 84(3H, s, 6. 84(1H, dd, J=9. 0, 2. 4H2), 7. 1
3~1T.27(5H, m), 7. T4(2H, d, J=8. 4Hz),

HS(m/z) : 489 (M*), 98,

Example 68

(6-Methoxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[3-(dimethylcarbamoyl)propyllphenyllmethanone

'H-NMR(CDCl3, 6 ):1.15~1.85(12H, m), 1. 90~2. 20(2H, m), 2. 33(2H, t,
J=6. 8Hz), 2.76(2H, t, J=T7. THz), 2. 95(6H, s), 3. 85(3H, s), 6. TT~1T. 80(7
Hom,

HS(m/z):463 (M), 87,

Example 69

35 mg of (6-methoxy-2-cyclopentylbenzolblthien-
3-y1)[4-[2-(dimethylamino)ethoxylphenyllmethanone was
dissolved in 5 ml of dichloromethane, 65 mg of aluminum
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chloride and 0.03 ml of ethanethiol were added, and the
mixture was stirred at room temperature for 2 hours. 0.3
ml of THF, 0.075 ml of 20% hydrochloric acid and 0.3 ml
of water were added to the  reaction mixture, a saturated

aqueous sodium bicarbonate solution was added to make the
mixture alkaline, and the resultant mixture was extracted
with ethyl acetate. The organic layer was dried over
anhydrous magnesium sulfate, the solvent was distilled
off, and the resultant crude product was purified by TLC
(developing solvent, chloroform : methanol = 19 : 1) to
obtain 21 mg of (6-hydroxy-2-cyclopentylbenzol[blthien-3-
yl){4-[2-(dimethylamino)ethoxylphenyllmethanone.

'H-NMR(CD30D, &):1.24~2. 27(8H, m), 2. 37(6H, s, 2. 81(2H, t, J=5. 5H
z), 4. 18(2H, t, J=5. 5Hz), 6. 68~17. 87(TH, m),
MS(m/z) : 409 (K*), 58,

The following compounds of Examples 70 to 132

‘were synthesized in the same manner as in Example 69.

Example 70
(6-Hydroxy-2-cyclopentylbenzolblthien-3-yl)[4-
[2-(diethylamino)ethoxylphenyl]lmethanohe

H-NMR(CD30D, &) :1. 06(6H, t, J=7. 2Hz), 1. 20~2. 21(8H, m), 2. 64(4H,
@), 2. 89(2H, t, J=5. THz), 4. 12(2H, t. J=5, THz), 6. 68~7. 84(TH, m),
HS(m/z) :437(H*), 86,

Example 71
(6-Hydroxy-2-cyclopentylbenzol[blthien-3-yl)(4-
[2-(1-pyrrolidinyl)ethoxy]lphenyllmethanone

'H-NKR(CD30D, 6);1.23*“2.15(12“.m).2.62*~2.79(4ﬂ,m).2.99(2".t
J=5. 5Hz), 4. 22(2H, t, J=5. 5Hz), 6. 69~7. 84(TH, m),

MS(m/z):435(N), 840
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Example 72
(6-Hydroxy-2-cyclopentylbenzolblthien-3-yl)[4-
[2-(1-homopiperidinyl)ethoxylphenyllmethanone

- 52 -

1H-NMR(CD30D, &):1. 26~2. 15(16H, m), 2. 83~2. 91(4H, m), 3. 05(2H, t,
5 I=5.6Hz).4.22(2H,t,J=5.6Hz),6.68““7.84(7H,m)°'
MS(m/z) : 463(HF), 1120

Example 73
(6-Hydroxy-2-cyclopentylbenzolblthien-3-yl)[4-
[2-[1-(3-methylpiperidinyl) Jethoxylphenyllmethanone

10 'H-NMR(CD30D, &):0. 89(3H, d, J=5. THz), 1. 29~2. 15(15H, m), 2. 81~3.
- 04(5H, m), 4. 24(2H, t, J=5. 6Hz), 6. 69~7. 84(7H, m),
MS(m/2z) :463 (M%), 112,

Example T4
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
15 [2-(dimethylamino)ethoxylphenyllmethanone

UH-NHR(CD5OD, &): 1. 09~2. 20C10H, m), 2. 36(6H, s), 2. 81(2H, t, J=5. 5
Hz), 4. 19(2H, t, J=5. 5Hz), 6. 68~T. 83(TH, m),
HS(n/z) : 423CH*). 586

Example 75
20 (6-Hydroxy-2-cyclohexylbenzolblthien-3-y1)[4-
[2-(diethylamino)ethoxylphenyllmethanone

LH-NMR(CD30D, & ):1. 11(61L, t, J=7. 2Hz), 1. 22~1. 94(10H, m), 2. T2(4H,

a), 2. 98(2H, t, J=5. 6Hz), 4. 21(2H, t, J=5. 6Hz), 6. 69~7. 83(TH, m)¢
MS(m/z) :451(H), 86,
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(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NMR(CDsOD, &§):1. 11~2. 03(14H, m), 2. 78~2. 99(4H, m), 3. 10(2H, t,

J=5. 4Hz), 4. 27(2H, t, J=5. 4Hz), 6. 68~17. 86(TH, m),

HS(m/z) : 449(UY), 84,

Example 77

(6-Hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-

[2-(1-piperidinyl)ethoxylphenyl]lmethanone

'H-NMR(CD30D, &):1. 15~2. 14(16H, m), 2. 50~2. 61(4H, m), 2. 80(2H, t,

J=5.5Hz), 3.0(1H m), 4. 18(2H, t, J=5. 5Hz), 6. 67~7. 80(TH, m),

HS(m/z):463 (), 98,

Example 78

(6~Hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-
(2-(1-homopiperidinyl)ethoxylphenyllmethanone
MS (m/z) : 477 (M%), 112.

Example 79

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[(2-{1-(3-methylpiperidinyl)lethoxylphenyllmethanone

1 H-NMR(CD30D, &):0. 87(3H, d, J=5. THz), 1. 01~2. 26 (17H, m), 2. T3~3.

12(5H, m), 4. 20(2H, t, J=5. 6Hz), 6. 68~7. 84(TH, m),

NS(m/z) :4TTHY), 112,

Example 80

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-

[2-(N-morpholinyl)ethoxylphenyllmethanone
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'H-NMR(CD30D, &):0.89~2. 06(10H, m), 2. 59(4H, br t), 2. 82(2H, t, J=5.

5Hz), 3. T0(4H, br t), 4. 23(2H, t, J=5. 5Hz), 6. 69~7. 85(TH, m),

MS(m/z):465(H*), 100,

Example.81

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[2-({1-(4-methylpiperazinyl)lJethoxylphenyllmethanone

'H-NMR(CD30D, &):0. 89~2. 08(10H, m), 2. 58(3H, s), 2. 61~3. 00(10H,

m), 4. 23(2H, t, J=5. 4Hz), 6. 68~1T. 83(TH, m),
HS(m/z) :478(H%), 113,

Example 82

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[2-[2-(1,2,3,4-tetrahydroisoquinolinyl)lethoxylphenyll-

methanone

'H-NMR(CD30D, &):1.08~2. 17(10H, m), 2. 80~3. 04(9H, m), 3. T5(2H, s),

4. 28(2H, t, J=5. 6Hz), 6. 68~17. 82(11H, m),
AS(m/z) :511(H*), 146,

Example 83

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1l)[4-
[2-[1-(4-hydroxypiperidinyl) Jethoxylphenyllmethanone

'H-NMR(CD30D, & ):1.08~3.08(21H, m), 3. 56~3. T0C1H, m), 4. 22(2H, ¢,

J=5. 5Hz), 6. 69~17. 86 (TH, m),
MS(m/z):4T9(M*), 114,

‘Example 84

(6-Hydroxy-2-cycloheptylbenzol[blthien-3-yl)[4-

[2-(dimethylamino)ethoxylphenyllmethanone
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 LH-NMR(CD30D, &):1. 28~2. 15(12H, m), 2. 39(6H, s), 2. 85(2H, t, J=5. 5

Hz), 4. 20(2H, t, J=5. 5Hz), 6. 68~7. 83(7H, m),
MS(m/z) : 437 (), 58,

Example 85
5 (6-Hydroxy-2-cycloheptylbenzo[blthien-3-yl)[4-
[2-(diethylamino)ethoxylphenyllmethanone

LH-NMR(CD40D, & ):1. 11(6H, t, J=7. 2Hz), 1. 22~1. 93(12H, m), 2. T1(4H,
‘@), 2. 97(2H, t, J=5. 6Hz), 4. 20(2H, t, J=5. 6Hz), 6. 79~17. 83(TH, m),
NS(m/z) :465CU), 86,

10 Example 86
(6-Hydroxy-2-cycloheptylbenzolblthien-3-y1)[4-
[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

LH-NMR(CD30D, &):1. 17~2. 07C16H, m), 2. T1~2. 99(4H, m), 3. 08(2H, t,

J=5. 5Hz), 4. 26 (2H, t, J=5. 5Hz), 6. 69~7. 86(TH, m)o
15 MS(m/z) : 463 (K*), 840

Example 87

(6-Hydroxy-2-cycloheptylbenzolblthien-3-yl)[4-
(2-(1-piperidinyl)ethoxylphenyl]lmethanone

'H-NMR(CD30D,«5):1.24”*2.07(18H,m).2.53*~2;68(4H,m).2.83(2H,t
20 J=5. 6Hz), 4. 23(2H, t, J=5. 6Hz), 6. 69~7. 83(TH, m),
MS(m/z):477(H*), 98,

Example 88
(6~Hydroxy-2-cycloheptylbenzol[blthien-3-yl)[l-
[2-(1-homopiperidinyl)ethoxylphenyllmethanone
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'H-NMR(CD30D, 6):1.17~2. 17(20H, m), 2. T5~2. 95(4H, m), 3. 05(2H, ¢,

J=5. 6Hz), 4. 22(2H, t, J=5. 6Hz), 6. 68~1T. 85(7H, m),
"MS(m/z):491(H"), 112,

Example 89

(6-Hydroxy-2-cycloheptylbenzol[blthien-3-yl)[4-
[2-[1-(3-methylpiperidinyl) Jethoxylphenyllmethanone

LH-NMR(CDsOD, &):0. 83(3H, d, J=5. THz), 1. 53~2. 06 (18H, m), 2. 77~3.
08(5H, m), 4. 21 (2H, t, J=5. 6Hz), 6. 67~17. 82(TH, m),
MS(m/z) :491 (%), 112,

Example 90

[6-Hydroxy-2-(2-methylecyclohexyl)benzolbl-
thien-3-yl1][4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

lH—NMR(CDsOD,5):0.83(3H,d,1=7.0HZ),1.28"-'2.05(13H,m),2.68"*2._
86(4H, m), 3. 01(2H, t, J=5. 5Hz), 4. 24 (2H, t, J=5. 5Hz), 6. 69~7. 84(TH, m),
NS(m/z):463(N™), 84,

Example 91

[6-Hydroxy-2-(2-methyleyclohexyl)benzolblthien-
3-yl]l[4-[2-(1-piperidinyl)ethoxylphenyllmethanone

LH-NMR(CD30D, & ):0. 83(3H, d, J=T7. 0Hz), 1. 23~2. 15(15H, m), 2. 60~2.
71(4H, m), 2. 90(2H, t, J=5. 5Hz), 4. 24 (2H, t, J=5. 5Hz), 6. 68~7. 83(TH. m),

HS(n/z) : 4T7CHY), 98,

Example 92

[6-Hydroxy-2-(2-methylcyclohexyl)benzo[blthien-
3-yll{4-[2-(1-homopiperidinyl)ethoxylphenyllmethanone
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1H-NMR(CD30D, &):0. 84(3H, d, J=7. 0Hz), 1. 12~2. 03(17H, m), 2. 85~2.

95(4H, m), 3. 07(2H, t, I=5. THz), 4. 24(2H, t, J=5. THz), 6. 69~7. 84(TH, m),
MS(m/z) : 491(H*), 112,

Example 93
5 [6-Hydroxy-2-(3-methylcyclohexyl)benzo[blthien-
3-yll{4-[2~(dimethylamino)ethoxylphenyllmethanone

'H-NMR(CD3s0D, &):0. 87(3H, d, J=6. 6Hz), 1. 03~2. 00(9H, m), 2. 39(6H,
S).2.85(2H.t.]=5.5HZ).4.20(2H,t,J=5.5HZ).5f68”‘7.83(7H,m)o
NS(m/z) : 437(H*), 58,

10 Example 94
[6-Hydroxy-2-(3-methylecyclohexyl)benzo[blthien-
3-yll{4-[2~(diethylamino)ethoxylphenyllmethanone

L H-NMR(CD3OD, &) :0. 88(3H, d, J=7. 0Hz), 1. 18(6H, t), 1. 26~2. 15(9H,
m), 2. 824K, @), 3. 08(2H, t, J=5. 5Hz), 4. 24(2H, t, J=5. 5Hz), 6. 69~7. 89 (7
15 H m),
¥S(n/2) : 465(H*), 86,

Example 95
[6-Hydroxy-2-(3-methyleyclohexyl)benzo[blthien-
3-yll{4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

20 'H-NMR(CD30D, &):0. 88(3H, d, J=5. 5Hz), 1. 17~1. 96 (13H, m), 2. 76~2.
89(4H, m), 3. 08(2H, t, J=5. 4Hz), 4. 26 (2H, t, J=5. 4Hz), 6. 7T8~7. 84(TH, m),
MS(m/z) : 463 (N*), 84,

Example 96
[6-Hydroxy-2-(3-methylecyclohexyl)benzo[blthien-
25 3-yll(4-[2-(1-piperidinyl)ethoxylphenyllmethanone
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'H-NMR(CDs0D, &):0. 88(3H, d, J=5. 9Hz), 1. 16~2. 03(21H, m), 3. 58 (2H.
t, I=4, 6Hz), 4. 49(2H, t, T=4. 6Hz), 6. TT~T. 86 (TH, m).
HS(m/z):47TCHY), 98,

Example 97

[6-Hydroxy-2-(3-methylcyclohexyl)benzolblthien-
3-y11{4-[2~(1-homopiperidinyl)ethoxylphenyllmethanone

LH-NMR(CD40D, & ):0. 88(3H, d, J=5. 5Hz), 1. 03~1. 91(17H, m), 2. 89~3.
02(4H, m), 3. 11(2H, t, J=5. 5Hz), 4. 25(2H, t, J=5. 5Hz), 6. 69~7. 83(TH, m)+
HS(n/z) : 491 CH*), 1126

Example 98

[6-Hydroxy-2-(3-methylecyclohexyl)benzo[blthien-
3-y11[4-[2-[1-(3-methylpiperidinyl) Jethoxylphenyl]-
methanone )

"H-NMR(CD30D, & ):0. 84~1. 00(6H, m), 1. 00~3. 20(20H, n), 4. 30(2H, t.
J=5. 5Hz), 6. 68~17.83(TH, m),
NS(m/2z):491 (M%), 112,

Example 99

[6-Hydroxy~2-(4-methyleyclohexyl)benzol[blthien-
3-y1l]l4-[2-(1-piperidinyl)ethoxylphenyllmethanone

1H-NMR(CD30D, 6 ):0. 94(3H, d, J=7. THz), 1. 02~1. 94(9H, m), 2. 59~2. 7
5(4H, m), 2. 89(2H, t, J=5. 5Hz), 4. 25(2H, t, J=5. 5Hz), 6. 69~T7. 86 (TH, m),
NS(m/2z) : 47T(N*), 98,

Example 100
[6-Hydroxy-2-(1-cyclooctenyl)benzolblthien-3-
yll{u4-[2-(1-piperidinyl)ethoxylphenyllmethanone
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'H-NMR(CD3s0D, 6 ):0.84~1. 88(19H, m), 2. 57~2. 84(6H, m), 4. 18(2H, 1),

6. T7~7. 94(7H, m)o
KS(n/2):489CH*), 98,

Example 101 .
(6-Hydroxy-2-methylbenzol[bJlthien-3-y1)[4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

lH—NMR(CDsob,6):1_.77~1.99(4H.,m),2.40(3H,s),2.62~2.82(4H,m).
9. 96(2H, t, J=5. 5Hz), 4. 23(2H, t, T=5. 5Hz), 6. T1~7. 87(TH, m)o -
NS(m/z):381(H™), 84,

Example 102

(6-Hydroxy-2-cyclopentylbenzo[blthien-3-y1)[4-
[3-(1-piperidinyl)propoxylphenyllmethanone

LH-NMR(CD3OD, &):1.25~2. 17(16H, m), 2. 46~2. 66(6H, m), 4. 09(2H, t,

J=6Hz), 6. 68~17. 82(TH, m),
Example 103

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3-(diethylamino)propoxylphenyllmethanone

’H—NMR(CDaoD.<5):1.07“*2:13(18H.m).2.68““2.97(7H,m).4.15(2H,t
J=5. 9Hz), 6. T1~1T. 83(TH, m),
MS(m/z) : 465(M*), 86,

Example 104

(6-Hydroxy- 2—cyclohexylbenzo[b]thlen 3-yl) (4~
[3-(1-pyrrolidinyl)propoxylphenyllmethanone

UH-NMR(CD40D, &):1. 11~2. 22C16H, m), 2. 67~3. 06(7H, m), 4. 13C2H, t,
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Example 105

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3-(1-piperidinyl)propoxylphenyllmethanone

TH-NMR(CD3OD, 6):1. 16~2. 13(18H, m), 2. 58~2. 89(7H, m), 4. 11(2H, t,
J=6Hz), 6. 68~17.81(7H, m),
¥S(m/z):47T(HF), 98,

Example 106

(6-Hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[3-(1-homopiperidinyl)propoxylphenyllmethanone

'H-NMR(CD30D, 6 ):1. 17~3. 38(27H, m), 4. 20(2H, t, J=5. 6Hz), 6. 78~T.
83(TH, m)o
MS(m/z):491QH), 112,
Example 107

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1l)[4-
[3-[1-(3-methylpiperidinyl) lpropoxylphenyllmethanone

LH-NMR(CD30D, & ):0. 95(3H; d, J=5. 9Hz), 1. 06~3. 34(24H, m), 4. 15(2H,
t, J=5. 8Hz), 6. 68~7. 82(TH, m)
HS(m/z):491(H%), 112,

Example 108
(6-Hydroxy-2-cyclohexylbenzol(blthien-3-y1)[4-
[3-(N-morpholinyl)propoxylphenyllmethanone

IH-NMR(CD30D, &):1.09~2. 13(12H, m), 2. 43~2. 91(7H, m), 3. 69(4H, br

t). 4. 12(2H, t, J=6Hz), 6. 68~7. 84(TH. m)4
MS(m/z) :479(H*), 100,
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Example 109

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3-[1-(4-methylpiperazinyl) lpropoxylphenyl]lmethanone

'H-NMR(CD30D, 6):1.14~2. 10(12H, m), 2. 52(3H, s), 2. 57~2. 90(11H,
- m), 4. 17(2H, t, J=6Hz), 6. 18~1T. 82(TH, m)»
MS(m/z):492(K%), 113,

Example 110

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3-[2-(1,2,3,4-tetrahydroisoquinolinyl) Jpropoxylphenyl]-
methanone

MS (m/z) : 525 (M'), 146.
Example 111

(6-Hydroxy-2-cycloheptylbenzolblthien-3-yl)[4-
[3-(1-pyrrolidinyl)propoxylphenyllmethanone

'H-NMR(CD30D, §):1.25~2. 24(18H, m), 2. 51~3. 16(TH, m), 4. 11(2H, t,
J=5. 9Hz), 6. 68~17. 84(7H, m),
HS(m/z) :4TT(H*), 84,

Example 112

(6-Hydroxy-2-cycloheptylbenzolblthien-3-y1)[4-
[3-(1-piperidinyl)propoxylphenyllmethanone

TH-NMR(CD30D, &) :1. 17~2. 17(20H, m), 2. 42~2. 75(TH, m), 4. 09(21, t,
J=5.9Hz), 6. 68~7. 83(TH, m),
HS(m/z) :491(N), 98,

Example 113

(6-Hydroxy-2-cycloheptylbenzol(blthien-3-yl)(4-
[3-(1-homopiperidinyl)propoxylphenyllmethanone
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‘ﬂ-NHR(CD30D,(5)11.24”“2.17(22H,m).2.71"“3.00(7H.m).4.11(2H.t.
J=5. 9Hz), 6. 67~1T. 81(TH, m),
MS(m/z) :505(H+), 112,

Example 114
(6-Hydroxy-2-cyclohexylbenzol[blthien-3-yl)[4-
[2-(1-piperidinylcarbonyl)ethyllphenyllmethanone

LH-NMR(CD50D, & ):1. 15~1. 94(16H, m), 2. 73~3. 03(4H, m), 3. 27~3. 64
(4H, m), 6. 68~17. TT(TH, m),
NS(m/z):475(M™), 348, 335,

Example 115
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[3-(1-piperidinyl)propyllphenyl]lmethanone

'H-NHR(CDCLa, 6 ):1. 10~2. 17(16H, n), 2. 33~2. 98C10H. m), 6. 64~T.7
4(TH, m)o
HS(m/z) :461(N*), 98

Example 116

(6-Hydroxy-2- cycloheptylbenzo[b]thlen 3-y1) (4~
{2-(1-piperidinylcarbonyl)ethyllphenyllmethanone

LH-NMR(CD30D, &):1.11~2. 17(18H, m), 2. 56~2. 80(2H, m), 2. 92~3. 20
(2H, m), 3. 27~3. 60(4H, m), 6. 67~T. T5(TH, m)s
MS(n/z) : 489(K*), 363, 349,

Example 117

(6-Hydroxy-2-cycloheptylbenzo[bJlthien-3-yl)[4-

[3-(1-piperidinyl)propyllphenyllmethanone
IRt
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TH-NMR(CD30D, 6):1. 22~2. 15(18H, m), 2. 32~2. 48(4H, m), 2. 65~2. 82
(2H, m), 2. 96~3. 10(4H, m), 6. 69~7. TT(TH, m),

US(m/z) : 475(H*), 98,

Example 118
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3-(dimethylamino)propyllphenyllmethanone

'H-NMR(CD3O0D, §):1. 13~2. 12(12H, m), 2. 72~3. 12(4H, m), 2. TT(6H, s),

6. 77~17.81(TH, m),
MS(m/z) : 421 (U*), 58,
Example 119

(6-Hydroxy-2-cyclopentylbenzol[blthien-3-y1)[4-
[2-(1-piperidinyl)ethoxylphenyllmethanone

LH-NMR(CDCl3s, &) :1. 30~2. 30C14H, m), 2. 60C4H, m), 2. 85(2H, t, J=6Hz),
3. 30(1H, m), 4. 18(2H, t. J=6Hz), 6. 60~7. 30(5H, m), 7. T5(2H, d, J=8. 8Hz),
MS(m/z) :449(H™), 98,

Example 120
[6-Hydroxy-2- (u hydroxycyclohexyl)benzol[b]l-

thien-3-yl][4~-[2-(1-piperidinyl)ethoxylphenyllmethanone
'H-NMR(CD30D, &):1. 10~2. 20(14H, m), 2. 60~2. 90(4H, m). 2. 97(2H, t,

J=6Hz), 3. 55(2H, m), 4. 27(2H, t, J=6Hz), 6. 60~7. 30(5H, m), 7. T8(2H, d, J=
8. 8HZ)0
MS(m/z) : 479(H*), 368, 309, 98,

Example 121
(6-Hydroxy-2-cyclododecylbenzolblthien~-3-y1)[4-
[2-(1-piperidinyl)ethoxy]phenyl]methanong
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‘H—NMR(CDCls,<5)}1.15"‘1.85(28H,m),2.65(4H,t;J=4.8HZ).2.92(2H;
t,J=5.50 2z), 3.00~3.40(1H, m), 4. 29(2H, t, J=5. 9Hz), 6. 87~7. 86(8H,
m)o
HS(m/z) :54T7(H*), 98,

Example 122

(6-Hydroxy-2-isopropylbenzolblthien-3-yl)[4-[2-
(1-piperidinyl)ethoxylphenyl]lmethanone

IH-NNR(CDCLs, &):1. 28(6H, d, J=6. 8Hz), 1. 45~1. 84(6H, m), 2. 61(4H, t,
1=2. 6Hz), 2. 85(2H, t, I=5. THz), 3. 31(1H, n), 4. 19(2H, t, J=5. 5Hz), 4. 5~5.
9C1H, br s), 6. 65~7. 24(5H, m), 7. 85(2H, d, J=8. 8Hz),

MS(m/z):423 (%), 98,

Example 123

(6-Hydroxy-2-isopropylbenzo[blthien-3-y1)[4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

'{-NMR(CDCLs, & ):1. 27C6H, d, J=6. 8Hz), 1. 80~2. 05(4H, m), 2. 91 (4K, t,
J=3.05z).3.11<2H.t,1=5.1Hz>.3.00-3.44<1Hfm>.4.27czn.t.J=5.3Hz).
4.0~4.5C1H, br s), 6.67~7, 26(7H, m),

- MS(m/2):409(CH), 84,

Example 124

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[2-(1-pyrrolidinylcarbonyl)ethyl]lphenyllmethanone

UH-NMR(CDCls, & ):1.20~2. 04(14H, m), 2. 59(2H, t, I=T7. 9Hz), 3. 07C2H,
t, J=7. 9Hz), 2. 80~3. 60(1H, m). 3. 25~3. 55(4H, m), 6. 72~7. T8(8H, m)o
MS(m/z):461(M+).729
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Example 125

(6-Hydroxy-2-cyclohexylbenzolblthien-3-y1)[4-
[3-(1-pyrrolidinyl)propyllphenyllmethanone

LH-NMR(CDCls, 6 ):1. 10~2. 20C16H, n), 2. 60~3. 00(9H, m), 6. 69~7. 74
(7H, m)o
HS(m/z) : 44T(HY), 840

Example 126

[6-Hydroxy-2-(2-methylcyclohexyl)benzolblthien-
3-yll[4-[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

'H-NMR(CDC1s, &):0. 82(3H, d, J=7. 0Hz), 1. 10~2. 20(13H, m), 2. 59(2H,
t, J=7. THz), 2. 90~3. 80(1H, m), 3. 0T(2H, t, J=T7. 9Hz), 3. 40(4H, t, J=6. 61
z), 6. 78(1H, dd, J=8. 6, 2. 4Hz), 7. 03~T7. 31(4H, m), 7. T2(2H, d, J=8. 4Hz),
HS(m/2z) : 475(HF), T2,

Example 127

(6-Hydroxy-2-cycloheptylbenzo[blthien-3-yl)[4-
[2-(1-pyrrolidinylcarbonyl)ethyl]lphenyl]lmethanone

' H-NMR(CDC1s, §):1.20~2. 15(16H, m), 2. 59(2H, t, J=7. 9Hz), 2. 80~3.
70(1H.m).3.07(2ﬂ.t,J=7.5H25,3.20ﬂv3.60(4ﬂ.m).6.77(1H,dd,J=8.8.2.
4Hz), 7. 11~17. 32(5H, m), 7. T4 (2H, d, J=8. 4Hz),

HS(m/z) : 475(H*), 259, 720 |

Example 128

(6-Hydroxy-2- cyclohexylbenzo[b]thlen 3-yl)[4-
[3-(1—pyrrolld1ny;carbonyl)propyl]phenyl]mebhanone
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'§-NHR(CDCLs, &):1.50~2. 17(14H, m), 2. 24(2H, t, J=6. 4Hz), 2. T4 (9H,

t, J=T. 5H2), 3. 28~3. 55(5H, m), 6. T8C1H, dd, T=8. 8, 2. 4Hz), 7. 09~1. 265
H,m), 7. 72(2H, d, J=8. 4Hiz), |

MS(m/z):475(4%), 113,

Example 129

(6-Hydroxy~2~-cyclohexylbenzolblthien-3-y1l)(4-
[4-(1-pyrrolidinyl)butyllphenyllmethanone

1H-NMR(CDC13, 6):1.13-2.08(18H,m),2.62-2.94(8H,m),3.10”*3.40
(1H, m), 6. 73(1H, dd, J=8. 6, 2. 2Hz), 6. 82~1T. 23(5H, m), 7. 67T(2H, d, J=8. 1
Hz),

MS(m/z):461(NH), 84,
Example 130

(6-Hydroxy-2-cyclohexylbenzolblthien-3-y1)[4-
{3-(1-piperidinylecarbonyl)propyllphenyllmethanone

'H-NMR(CDCls, &):1.12~1.85(16H, m), 1. 90~2. 14(2H, m), 2. 3T(2H, t,
J=6.8Hz).2.74(2H,t,J=7.9Hz).3.30*~3.60(5H,m).6.77(1H,dd[J=8.8,2.
4Hz), 7. 10~17. 26 (5H, m), 7. 73(2H, d, J=8. 1Hz),

MS(m/z) : 489CK*), 127, H

Example 131

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[4-(1-piperidinyl)butyllphenyl]Imethanone

'H-NMR(CDCl3, &):1. 17~2. 03(20H, m), 2. 30~2. 75(6H, m), 2. 80~3. 20
(14, m), 3. 50~4. 10(2H, m), 6. T1(1H, dd, J=8. 8, 2. 4Hz), 7. 07~1T. 22(5H, m),
7. T0(2H, d. J=8. 4Hiz),

MS(m/z):475CK*), 98,
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Example 132

(6-Hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[3-(dimethylecarbamoyl)propyllphenyllmethanone

LH-NMR(CDC1s, &):1. 16~1. 85C12H, m), 1. 90~2. 15(2H, m); 2. 35(2H, t,

5 J=7. 3Hz), 2. 1524, t, J=17. THz), 2. 5~3. 1(1H, m), 2. 96(6H, s), 6. 63~7. 79
(SH.m)o
NS(m/z) : 449(H™), 87,

Example 133
27 mg of (6-hydroxy-2-cyclohexylbenzolblthien-
10 3-yl)[4-[2-(1-piperidinyl)ethoxylphenyllmethanone was
dissolved in 1 ml of pyridine, 0.1 ml of benzoyl chloride
was added, and the mixture was stirred at room tempera-
ture for 1 hour. After addition of ice, the reaction

mixture was stirred for 1 hour and extracted with ethyl
15 acetate. The organic layer was dried over anhydrous

magnesium sulfate, the solvent was distilled off, and the

resultant crude product was purified by TLC (developing

solvent, chloroform : methanol = 9 : 1) to obtain 37 mg

of (6-benzoyloxy-2-cyclohexylbenzo[blthien-3-yl1)[4-[2-(1-
20 piperidinyl)ethoxylphenyllmethanone. .

UH-NNR(CD4OD, 6 ):1. 17~1: 96C16H, m), 2. 62~2. T3C4H, m), 2. 92C2H. .
I=5. 6Hz), 4. 25(2H, t, I=5. 6Hz), 6. 98~8. 22C12H, )
MS(m/z) :56T(NT), 98,

The following compounds of Examples 134 to 138
25 were synthesized in the same manner as in Example 133.
Example 134
(6-Dimethylcarbamoyloxy-2-cyclohexylbenzol[bl-
thien-3-yl)[4-[2-(1-piperidinyl)ethoxylphenyllmethanone
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TH-NMR(CDC13, &):1. 13~2. 11(16H, m), 2. 54~2. 65(4H, m), 2. 86 (2H, t,
J=5. THz), 3. 02(6H, s), 4. 22(2H, t, J=5. THz), 6. 83~17. 88(TH, m),
MS(m/z):534 (H*), 98, 720

Example 135
(6-Benzoyloxy-2-cyclohexylbenzo[blthien-3-yl)

{4-[2-(1-pyrrolidinyl)ethoxylphenyl]lmethanone
'H-NMR(CD30D, &):1.17~2. 16(14H, m), 3. 27~3. 50(4H, m), 3. 59(2H, t),
4. 43(2H, 1), 7. 03~8. 24(12H, m),
MS(m/z) :553 (M), 84,

Example 136
(6-Benzoyloxy-2-cycloheptylbenzol[blthien-3-yl)
[4-[3-(1-piperidinyl)propoxylphenyllmethanone

'H-NMR(CDC13, &):1. 17~2. 62(20H, m), 3. 02~3. 23(6H, m), 4. 12(2H, m),
6. 7T1~8. 27(12H, m),
NS(m/z) :595(H*), 98,

Example 137 _
(6-Benzoyloxy-2-cycloheptylbenzolblthien-3-yl)

[4-[3-(1-homopiperidinyl)propoxylphenyllmethanone

'H-NMR(CDC13, & ):1. 26~2. 49(22H, m), 3. 04~3. 44(6H, m), 4. 11(2H, m),
6. 81~8. 27(12H, m),
HS(m/z) :609(H*), 112,

Example 138
(6-Benzoyloxy-2-cycloheptylbenzo[blthien-3-yl)
[u-[3—(1-pyrrolidinyl)propoxy]phenyl]methanone
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1H-NMR(CDCl3, 6):1.21~2. 63(18H, m), 3. 20~3. 39(4H, m), 4. 09~4. 22
(24, m), 6. 83~8. 27(12H, m),
MS(m/z):581(4*), 84,

Example 139

A mixture of 10 mg of [6-hydroxy-2-(l-hydroxy-
cyclohexyl)benzol[blthien-3-y1][4-[2-(1-piperidinyl)-
ethoxylphenyllmethanone, 0.5 ml of acetic anhydride and

0.5 ml of pyridine was stirred at room temperature for 18
hours. After addition of cold water, the reaction mix-
ture was stirred at room temperature for 30 minutes and
extracted with ethyl acetate. The organic layer was
washed with water and saturated aqueous sodium bicarbo-
nate solution, and dried over anhydrous sodium sulfate.
The solvent was distilled off, and the resultant crude
product was purified by TLC (developing solvent, chloro-
form : methanol = 9 : 1) to obtain 5 mg of [6-acethoxy-2-
(4-acetoxyecyclohexyl)benzol[blthien-3-y1]{4-[2-(1-piperi-
dinyl)ethoxylphenyllmethanone.

'H-NHR(CDCLs, & ):1. 10~2. 20(14H. m), 2. 01(3H, s), 2. 31 (3K, 5). 2. 60

~2. 90(4H, n), 3. 03(2H, t, J=6Hz), 4. 36 (2H. t, T=6Hz), 4. T0C1H, n), 6. 80~

7. 60(5H, m), 7. 80C2H, d, J=8. 8z),
MS(n/z):563CH*), 452, 434, 393, 351, 309, 98,

The following compound of Example 140 was
synthesized in the same manner as in Example 139.
Example 140

(6-Acetoxy-2-cyclohexylbenzo[blthien-3-y1l)[4-~
[2-(1-piperidinyl)ethoxylphenyllmethanone

'H-NMR(CDCl3, &):1. 10~2. 20(16H, m), 2. 31(31, s), 2. 40~2. T0(41}, m),
2. 81(2H, t, J=6Hz), 3. 00(1H, m), 4. 19(2H, t, J=6Hz), 6. 80~7. 60(5H, m). 7.
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80(2H, d, J=8. 8Hz),

An example of preparation of a drug containing
a compound of this invention is shown below.

Preparation example A : tablet

mg/tablet
Active ingredient 10.0
Starch 20.0
Lactose 142.0
Carboxymethylcellulose calcium 5.0
Talce 2.0
Magnesium stearate 1.0

180 mg

The active ingredient is pulverized into a
grain size of 70 microns or less, the starch, lactose and
carboxymethylcellulose calcium were added thereto, and
the mixture is sufficiently mixed. A 10% starch paste is
added to the mixture and the resultant mixture is stirred
and mixed to prepare granules. After drying, the gra-
nules are graded so that the grain size becomes around
1,000 microns, talc and magﬁesium stearate are added
thereto, and the mixture is tableted.

Industrial Applicability

The compounds of the above formula (I) of this
invention have an antiestrogenic activity, and are useful
for curing or treatment of estrogen-dependent diseases
such as, for example, breast cancer, endometrial cancer,
endometriosis, prostatomegaly and mastopathy.
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CLAIMS
1. A benzothiophene derivative represented by the
following general formula or a salt thereof

) 3
[ OOA (CHz)n —B—- N\R )
R R?

R1 denotes a hydrogen atom, a hydroxyl group, a

lower alkoxy group, an acyloxy group or an N,N-di-lower
alkyl-substituted or unsubstituted carbamoyloxy group,

R2 denotes a halogen atom; a lower alkyl group;

wherein,

or a cycloalkyl or cycloalkenyl group optionally substi-
tuted by a lower alkyl group, a hydroxyl group, an acyl-
OXy group or an oxo group,

R3 and R,'l each denote a hydrogen atom or a
lower alkyl group, or R3 and Ru combine with the nitrogen
atom to which they bind, to denote a heterocyeclic ring
which may further contain a hetero atom'selected from O,
S and N, .
A denotes 0 or CH

2)
B denotes C=0 or CHZ’ and
n denotes 1 or 2.
2. The benzothiophene derivative or the salt

thereof according to claim 1 wherein R2 denotes a group

of the formula —C-R5 (wherein RS and R§ each denote a

R
lower alkyl group? or a cycloalkyl group having 3 to 8
carbon atoms optionally substituted by a lower alkyl
group or a hydroxyl group.
3. The benzothiophene derivative or the salt
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thereof according to claim 2 wherein R3 and Ru each denote

a lower alkyl group, or R3 and Ru combine with the nitro-
gen atom to which they bind to denote a 5- to 7-membered
heterocyclic group.

y, The benzothiophene derivative or the salt
thereof according to e¢laim 3 wherein R1 denotes a hydrox-
yl group. ‘ o

5. The benzothiophene derivative or the salt
thereof according to e¢laim 4 wherein A denotes O and B
denotes CHZ'

6. The benzothiophene derivative or the salt
thereof according to elaim 5 which is (6-hydroxy-2-cyclo-
hexylbenzol[blthien-3-y1)[4-[2-(1-pyrrolidinyl)ethoxy]-
phenyllmethanone, (6-hydroxy-2-cyclohexylbenzol[blthien-
3-y1)[4-[2-(1-piperidiny1)ethoxy]phenyl]methanone,
(6-hydroxy-2-cycloheptylbenzolblthien-3-yl)[4-[2-(1-
pyrrolidinyl)ethoxylphenyllmethanone, (6-hydroxy-2-cyclo-
heptylbenzolblthien-3-yl)[4-[2-(1-piperidinyl)ethoxy]-
phenyllmethanone, (6-hydr9xy-2-isopropylbenzo[thhien—3-
yl)[4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone or
(6-hydroxy-2-isopropylbenzolblthien-3-yl)[4-[2-(1-piperi-
dinyl)ethoxylphenyllmethanone:

T. The benzothiophene derlvatlve or the salt
thereof according to claim 4 wherein A denotes CH2.
8. The benzothiophene derivative or the salt

thereof according to claim 7 which is (6-hydroxy-2-cyclo-
hexylbenzol(blthien-3-y1l)[4-[3-(1-pyrrolidinyl)propyll]-
phenyllmethanone, (6-hydroxy-2-cyclohexylbenzo(blthien-3-
y1)[4-[3~(1-piperidinyl)propyllphenyllmethanone or
(6-hydroxy-2-cyclohexylbenzol[blthien-3-yl)[4-[2-(1-
pyrrolidinylcarbonyl)ethyllphenyllmethanone.

9. The benzothiophene derivative or the salt
thereof according to claim 3 wherein R1 denotes a lower
alkoxyl group or a lower alkylcarbonyloxy group.

10. The benzothiophene derivative ar the salt
thereof according to claim 9 which is (6-methoxy-2-cyclo-
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hexylbenzo[blthien-3-y1)[4-[2-(1-piperidinyl)ethoxyl-

phenyllmethanone or (6-acetoxy-2-cyclohexylbenzo[blthien-
3-y1l)[4-[2-(1-piperidinyl)ethoxylphenyllmethanone.
11. A benzothiophene derivative represented by the

|
Newe

wherein, R12 denotes a lower alkoxy group, and R

general formula

2 denotes

a halogen atom; a lower alkyl group; or a cycloalkyl or
cycloakenyl group optionally substituted by a lower alkyl
group, a hydroxyl group, ‘an acyloxy group or an oxo
group. ,

12. An antiestrogenic agent containing a benzo-
thiophene derivative according to claim 1 or a salt
thereof.
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