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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
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(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,

THIS SHEET HAS BEEN
REPLAGED




10

15

20

25

30

35

Tlns Sheet Has Been R laced

il |I|I| i

-7 -
(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
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_ 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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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.
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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 '

THIS SHEET HAS BEEN
REPLACED




-
This Sheet Hag Been R,

LTI

- 42 -
'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,

THIS SHEET HAS BEEN
REPLAGED




-_

This Sheet Has Been

U

- 43 -
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

is Sheet Has Been Replaced

T




10

15

20

- 65 -
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.




10

15

20

- 70 -
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

] O N \*“‘5 SHEET HAS BEEN
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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-

LTI T THIS SHEET HAS =
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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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ABSTRACT

A benzothiophene derivative represented by the

. 3 ’
i :C‘Q-A (CH2In—B—N,

or a salt thereof has an excellent antiestrogenic acti-
vity, and is useful as a therapeutic agent of breast
cancer, endometrial cancer, endometriosis, mastopathy,

formula

ete.

This compound is characterized in that the
2-position (the. substituent R2) of the benzothiophene
nucleus is substituted by a halogen atom; a lower alkyl
group; or a cycloalkyl or cycloalkenyl group optionally
substituted by a lower alkyl group, a hydroxyl group,
acyloxy group or an oxo group.
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NOVEL BENZOTHIOPHENE DERIVATIVE

|

) S ]

Technical Field
This invention relates to novel benzothiophene

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

/R3

: ~4;0‘<_:>—A—'((:H;,)n—B—N\R4
'.I . |
Rl R2 ( I )

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;
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 Ru each denote a hydrogen atom or a
4 combine with the nitrogen

wherein,

lower alkyl group, or R3 and R
atom to which they bind, to denote a heterocyclic ring
which may further contain a hetero atom selected from O,
S and N,
A denotes 0O or CHZ’
B denotes C=0 or CH
n denotes 1 or 2.

o9 and

Background Art
In gynecologic cancers such as breast cancer

and endometrial cancer, the activities of the estrogén
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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).

i
ocnzcnzN<§ H'°’
3

(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 Sci., 26, 1453-1458, 1980). Among them, a compound
of the following formula called raloxifene has a very
strong antiestrogenic activity, and is now under clinicals
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tests.

(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 cyélo- -
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, 1-cyclohexenyl, 1-cyclo-
heptenyl or 1-cyclooctenyl group or the like. Further,
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-O—, 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, R~ 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, trifluoroacetyloxy,
glycyloxy, 3-carboxypropionyloxy, 3-ethoxycarbonylpro-
pionyloxy, acetoxyacetoxy, phenylacetoxy, acryloyloxy,
cyclohexanecarbonyloxy, benzoyloxy, Y-methoxybenzoyloxy,
2-chlorobenzoyloxy, methanesulfonyloxy and p-toluenesul-
fonyloxy groups, etc.

Further, when R2 denotes "a cycloalkyl or
cycloalkenyl group optionally substituted by a lower
alkyl group, a hydroxyl group, an acyloxy group or an 0xo
group", the cycloalkyl or cycloalkenyl group can be a
cycloalkyl or cycloalkenyl group unsubstituted or substit
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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-methylcyclopentyl, 3-hydroxycyclopentyl, 2-methylcyclo-
hexyl, 3-methylcyclohexyl, 4-methylecyclohexyl, 4-hydroxy-
cyclohexyl, Y4-acetoxycyclohexyl, 4-benzoyloxycyclohexyl,
4-oxocyclohexyl or 2-methyleycloheptyl group or the like.

When, in the above formula (I), R3 and Ru
"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 T-membered
heterocyeclic ring.

3, there

Thus, as examples of the group -N-R
1y

can be mentioned amino, methylamino, isopropyiamino,
dimethylamino, diethylamino, pyrrolidinyl, piperidinyl,
homopiperidinyl, piperazinyl, morpholinyl, thiomorpholin-
yl, 3-methylpyrrolidinyl, 3-methylpiperidinyl, 4-hydroxy-
piperidinyl, Y4-methylpiperazinyl, U4-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 formula (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? dénotes a branched chain
lower alkyl group, particularly a group of the formula

-C-R°

|6 (wherein R5 6

and R™ each denote a lower alkyl

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. i

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-cyclopentylbenzolblthien-3-y1)[ 4~
[2-[1-(4-methylpiperazinyl)lethoxylphenyllmethanone,

(6-hydroxy-2-cyclohexylbenzol[blthien-3-y1l) {4~
[2-[1-(3-methylpyrrolidinyl)Jlethoxylphenyllmethanone,

(6-hydroxy-2-cyclohexylbenzol[blthien-3-yl)[4-
[2-(N-thiomorpholinyl)-ethoxylphenyllmethanone,

~ (6-methanesulfonyloxy-2-cyclohexylbenzolbl-
thien-3-yl)[U4-[2-(1-piperidinyl)ethoxylphenyllmethanone,

(6-hydroxy-2-cycloheptylbenzolblthien-3-yl)[4-
[2-(N-morpholinyl)ethoxylphenyllmethanone,

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

(6-hydroxy-2-cyclododecylbenzolblthien-3-yl) [ U~
[2-(1-pyrrolidinyl)ethoxylphenyllmethanone,

[6-hydroxy-2-(2-methylecyclohexyl)benzolblthien-
3-y1l][4-[2-(dimethylamino)ethoxylphenyllmethanone,

[6-hydroxy-2-(4-hydroxycyclohexyl)benzol[bl-
thien-3-y1][4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone,

[6-hydroxy-2-(¥4-hydroxycyclohexyl)benzo{bl-
tﬁien-3—yl][ﬂ-[2—(1—homopiperidinyl)ethoxy]phenyl]—
methanone,

(6-hydroxy-2-isopropylbenzo[blthien-3-yl)[4-[2-
(diethylamino)ethoxylphenylImethanone,

(6-hydroxy-2-isopropylbenzo[blthien~-3-yl)[4-[2~
(1-homopiperidinyl)ethoxy]phenyl]méthanone,

(6-hydroxy-2-sec-butylbenzo[blthien-3-y1)[4-[2-
(1-piperidinyl)ethoxylphenyllmethanone,

(6-hydroxy-2-cycloheéxylbenzo[blthien-3-y1)[4-
[3-(dimethylamino)propoxylphenyllmethanone,

{6-hydroxy-2-(3-methyleyclohexyl)benzo[blthien-
3-yll{4-[3~-(1-piperidinyl)propoxylphenyllmethanone,
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(6-hydroxy-2- 130propylbenzo[b]th1en 3-y1)[4-[3-
(1-piperidinyl)propoxylphenyl]lmethanone, |

(6-hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[2-(diethylcarbamoyl)ethyllphenyllmethanone,

[6-hydroxy-2~(3-methylcyclohexyl)benzolblthien-
3~-yll{4-[2-(1-piperidinylcarbonyl)ethyllphenyl]Imethanone,

(6-hydroxy-2~isopropylbenzol[blthien-3-yl)[4-[2~
(1-piperidinylcarbonyl)ethyl]lphenyl]lmethanone,

(6-hydroxy-2-cyclohexylbenzo[blthien~3-yl)[4-
[3-(1~homopiperidinyl)propyllphenyllmethanone,

(6-hydroxy-2-cyclohexylbenzol[blthien~3-yl)[4-
[3-(N-morpholinyl)propyllphenyllmethanone,

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

(6~hydroxy-2-cyclopentylbenzolblthien~3-y1)[4-
[3-(1-pyrrolidinylcarbonyl)propyllphenyl]methanone,

[6~hydroxy-2-(2-methylcyclohexyl)benzolblthien-
3-y11{4-[3-(1-piperidinylcarbonyl)propyllphenyl]-
methanone, )

(6-hydroxy-2-cyclopentylbenzol[blthien~3-y1)[ 4~
[4-(1-piperidinyl)butyllphenyllmethanone,

(6-hydroxy-2-isopropylbenzolblthien-3-y1)[4-
[4-(1-pyrrolidinyl)butyllphenyllmethanone.

According to this invention, the compounds of -
the above formula (I) wherein B denotes CH, 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

wherein R11

denotes a hydrogen atom or a lower alkoxy
group, and R2 has the same meaning as above,

with a compound of the formula

X'—CO—@—-A—-(CH:)n—-B-—Xz ' (HIj

1 2

and X
and n have the same meanings as above,

wherein X each denote a halogen atom, and A, B

and then reacting the resultant compound of the formula

04<::>—k—ﬁmﬂn—B—X2
Rt R2 .

wherein R'', R?, 4, B, X

as above, .

2 and n have the same meaning

with an amine of the formula

RS
/

HN (V).
\
R4

n

wherein R3 and R’ 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
x‘-—co—<<:::>r-A (CHz)n—B— N\\\R4 (V)

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

(¢) 1if necessary, converting the ring R11 of the
resultant compound of the formula

/RS

. ()-‘C-__->‘A—(CHz)ﬂ""B"'N\R.4
l “ ll :
11 R? (I-1)

wherein R11, R2, R3, Ru, 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-dichlorocethane 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 stanniec 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
(II), 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 df the compound of the formula
(1I1).

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 ca Ty 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'' denotes a lower alkoxy group to
dealkylation reaction. )

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
aromatiec 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
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_ temperature, preferably at the reflux temperature—of—tie—
reaction mixture.

Further, the conversion to the compound 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
above formula (I) wherein R! denotes an N,N-di-lower
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 denotes a hydroxyl group with a substituted or
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
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
/E:::H:;:H:f0—<::>-A—(mb)m—CO—N\ﬂy
R R* (1—2)
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‘wherein R' ', R, R?, R', A and n have the same meanings

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

on
/Q;S—/‘ECHQA—(CHZ)H_%_N\R‘ .
M R? (1-13)

i

11, RZ, R3, R, A and n have the same meanings

wherein R

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 R2 denotes a cyecloalkyl
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
R 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 R! is a hydroxyl
group is used, R1 is acylated simultaneously and con-

2
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verted to an acyloxy group.

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

compounds wherein R
namely compounds of the following formula

/@J\ (1-1)
R]z R?

wherein R12 denotes a lower alkoxy group and R2 has the
same meaning as above,
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 ihvention
can, for example, by synthesized according to the follow-
ing Reaction formula 1.
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formula 1

Sw
Rll g

l n—C4 Hg Li

Halogen
or alkyl
halide
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(m—2)

l Reduced if desired

In the above formulae, R? and Rb
or combine with the carbon atom to

()

each denote a

which they bind to denote a cycloalkyl group optionally
substituted by a lower alkyl group or an oxo group, and

R

Reaction formula 1,

1

has the same meaning as above.

As to the detail of reaction conditions in

paration examples.
Further, a compound of the formula (II) wherein

please see the later-described pre-

R2 denotes a cycloakyl or cycloalkenyl group substituted
by a hydroxyl group or an acyloxy group can be synthe-

2

sized by converting a compound wherein R“ denotes a
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cvcloalkyl or cycloalkenyl group substltuted 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 ﬁeight signifi-
cantly at a level of significance of 5% were expressed by
++ and +, respectively.

[T
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Table
Compound Antiestrogenic activity

Example T1 44
Example T4 ++
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 +
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Thus, the compounds of this invention repre-

sented by the formula (I) can be orally or parenterally

(for example,

intramuscularly,

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; etc.), semi-solid forms (e.g., suppositories,

ointments, etc.) and liquid forms (e.g., injections,

emulsions, suspensions, lotions, sprays, etc.).
toxic additives usable in the above formulations,

An non-
there

can, for example, be mentioned starches, gelatin, glu-
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cose, lactose, fructose, maltose, magnesium carbomate;
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, etec., 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 1limit 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-methoxybenzolblthiophene 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.

H-NMR(CDCls, &):1. 33~9. 03(10H, m), 3. 85(3H, s, 6. 94(1H, dd, J=2. 4,
8. 6Hz), 7. 09C1H, s), 7. 27C1H. d, T=2. 4Hz), 7. 5TC1H, d, J=8. §Hz.
MS(m/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)benzo[ﬁ]thiophene

'H-NMR(CDC1s, 6):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),
HS(m/z):248(H*), 230,

(ii) 6-Methoxy-2-[4,4-(ethylenedioxy)-1-hydroxy-
cyclohexyllbenzolblthiophene

'H-NER(CDCls, &) :1. 30~2. 50(8H, m), 3. 85(3H, s, 3. 97(4H, s), 6. 94
(1H, dd, J=8. 8, 2. 4Hz), 7. 10(1H, br, s), 7. 2T(1H, d, J=2. 4Hz), 7. 55(1H, d, J
=8. 8Hz), |

MS(n/z):320QK*), 302, 216, 101,

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

phene
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HIIIHIIIII M |II|
' aPLACED




REPLACEMENT SHEET

28 FEB 1997

- 20 -

VH-NMR(CDCls, & ):1.46~2. T1(13H, n), 3. 84(3H, s), 6. S0CIK; dd, J=3. 8,
9. 4Hz), 7. 0TC1H, d, J=0. 4Hz), 7. 20(1H, d, J=2. 2Hz), 7. 51 (1H, d, J=8. 6Hz),
HS(m/2) : 276 (H*), 258,

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

'H-NMR(CDCl13, 5):0.82(3H.d.]=6.6Hz),1.54“*1.94(10H,m).3.85t3H,
s), 6. 94(1H, dd, J=8. 6, 2. 4Hz), 7. 03(1H, d, J=0. 4Hz), 7. 26 (1H..d, J=2. 9Hz),
7. 50(1H, d, J=8. 6Hz),

MS(m/2z) :276(H*), 2190

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

LH-NMR(CDCls, &):0.94(3H, d, J=6. 2H2), 1. 45~2. 11(10H, m), 3. 85(3H,
s), 6. 94(1H, dd, T=8. 6, 2. 4Hz), 7. 06 (1H, d, J=0. 4Hz), 7. 27(1H, d, J=2. 9Hz),
7.56(1H, d, J=8. 81z),

NS(n/z):276(H*), 2330

(vi) 6-Methoxy-2-[1-hydroxy-(4-methylecyclohexyl) lbenzo-
[blthiophene

U§-NNR(CDCls, &):1. 01(3H, d, T=5. 9Kz), 1. 23~2. 56(10H, n), 3. 89(3H.
$). 6. 93C1H, dd, J=6. 4, 1. 8H2), 7. 07(LH, d, J=0. THz), 7. 20~T. 28(1H, w,
7. 66(1H, d, J=8. 6Hz)o

KS(n/2z) : 276 CH*), 219,

(vii) 6-Methoxy-2-(1-hydroxycyclooctyl) lbenzol[blthio-
phene

77_*‘“‘———**—~—‘———
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1-NMR(CDCl3, &):1.40~1. 88(10H, m), 2. 10~2. 78(4H, m), 3. 85(3H, s),

6. 18(1H, t, 7=8. 1Hz), 6. 89(1H, dd, J=8. 8. 3. 4Hz), 7. 05(1H, s),-7. 21 (14, d,

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

(viii) 6-Methoxy-2-(1-hydroxycyclododecyl)benzolblthio-

phene
IH-NMR(CDC13s, &) :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(14, d, J=4. 6Hz), 7. 51(1H, d, J=8. 8Hz),

MS(m/z) : 346 (H*), 328, 204,

(ix) 6-Methoxy~2~(1-hydroxy-~l-methylethyl)benzolblthio-

phene
Preparation example 2

2.8 g of 6-methoxy-2-(1-hydroxycyclohexyl)-
benzo[blJthiophene 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(CDC1s, 6):1.49~2.51(8H, m), 3. 84(3H, s), 6. 20(1H, br), 6. 89
(1H, dd, J=2. 4, 8. 8Hz), 7. 00C1H, br), 7. 21 (11, d, J=2. 4Hz), 7. 52(1H, d, J=
8. 8Hz),

HS(n/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)benzolblthiophene

LH-NMR(CDCls, &):1. 49~2. 89C6H, m), 3. 85(3H, s, 6. 05(1H, n), 6. 86
(1H, dd, 7=8. 6, 2. 4Hz2), 6. 97(1H, s), 7. 22(1H, d, J=2. 4Hz), 7. 54(1H, d, J=

8. 6Hz),
¥S(m/z):230CH*), 215,

(ii) 6-Methoxy-2-(l4-oxo-1-cyclohexenyl)benzo[blthio-

phene
(iii) 6-Methoxy-2-(1-cycloheptenyl)benzol[blthiophene

LH-NKR(CDCLs, & ):1. 47~1. 90(6H, m), 2. 30(2H, q. J=6. 8, 3. 5Hz), 2. 60
~2.71(2H, m), 3.85(3H, ), 6. 35(1H, t, J=6. 8Hiz), 6. 83(1H, dd, J=8. 6, 2.
4Hz), 7. 02C1H, s), 7. 201K, d, T=2. 2Hz), 7. 51(1H, d, J=8. 6Hz),

MS(m/z):258CH*), 2310

(iv) 6—Methoxy-2—[1—(2-methylcyclohexeny1)]benzo[thhio-
phene

LH-NER(CDCls, &):1. 21(3H, d, J=T. 0Hz), 1. 52~1. 85(4H, m), 2. 10~
2. 29(2H, m), 2. 75~2. 89(1H, br s).3.85(3H,s);6.11(1H,th¥3.7Hz).
6.90(1H, 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),

HS(m/z): 258 (H*),

(v) 6-Methoxy-2-[1-(3-methylecyclohexenyl)lbenzol[blthio-

phene

UH-NMR(CDCls, &) :1. 0T(3H, d, T=5. 9Hz), 1. 24~2. 50(TH, m), 3. 84 (31,
). 6. 11C1H, d, J=12. 5Hz), 6. 90C1H, dd, J=8. 6, 2. 4Hz), 7. 01(1H, s), 7. 21

(1H, d, J=2. 4Hz), 7. 52(1H, d, J=8. 6H2),
¥S(n/z):258 U)o
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(vi) 6-Méethoxy-2-[1-(4-methylecyclohexenyl) JbenzolbJtHio-

phene

LH-NMR(CDCls, &):1. 01(3H, d, J=5. THz), 1. 26~2. 59(7H, m), 3. 84 (3H,
6). 6. 12~6. 191K, br ), 6. 89(1E, dd, J=8. 6, 2. 48z), T. 001K, 8), . 21
(1H, d, J=2. 4Hz), 7. 521K, d, J=8. 6Hz),

MS(m/z):258(¥*), 216,

(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. 1Hz), 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),
HS(m/z):272CH"), 244,

(viii) 6-Methoxy-2-(1-cyclododecenyl)benzolb]thiophene

'H-NMR(CDCls, 6):1.23~1. 80(16H, m), 2. 26(2H, q, J=7. 5, 7. OHz). 2. 59
(2H, t, J=6. 8Hz), 3. 84(3H, s, 5. 93(1H, t, J=8, 1Hz), 6. 90(1H, dd, J=8. 6, 2.
4Hz>.7.04<1H,s),7.21<1H,d.1=2.4Hz>,7.52<1H,}1}J=8.6Hz)°

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

(ix) 6-Methoxy-2-isopropenylbenzol(blthiophene
Preparation example 3

2.5 g of 6-methoxy-2-(1-cyclohexenyl)benzol[b]-
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 6-methoxy-2-
cyclohexylbenzol[blthiophene.
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UE-NNR(CDCls, &):1. 15~2. 21(108, n), 2. 82(C1H, m), 3. 84(3H.s), 6. 83
~T.57(4H, m),

¥S(u/z): 246 (4*),
The following compounds of (i) to (viii) were
synthesized in the same manner as in Preparation example

30
(i 6-Methoxy-2-cycopentylbenzol[blthiophene

'H-NMR(CDCls, 6):1. 46~2. 30(8H, m), 3. 27(1H, m), 3. 84(3H, s), 6. 91
(11, ), 6. 94(1H, dd, T=8. 6, 2. 4Hz), 7. 25(1H, d, J=2. 4Hz), 7. 52(1H, d, J=8.
6H2),

HS(m/z) :232(K*), 203,

(ii) 6-Methoxy-2-(ld~oxo-~1-cyclohexyl)benzolblthiophene

'H-NNR(CDCls, &):1.50~2. T0(8K, m), 3. 35(1H, m), 3: 85(3H, ), 6. 96
(1H, dd, 1=8. 6, 2. 4Kz, 6. 98(LH, br s), 7. 28(1H, d, J=2. 4Hz), 7. 55(1H, d, J
=8. 6Hz),

(iii) 6-Methoxy—2-cycloh.heptylbenzo[b lJthiophene

UH-NHR(CDClg, 6 ):1. 41~2. 25C12H, m), 2. 89~3. 09C1H, m), 3. 83C3H, s).
6. SLCLH, dd, 7=8. 6, 2. 4Hz), 6. 87CLH, 5. T. 24(1H, d, T=2. OHz), 7. 51C1H, d,
J=8. 6Hz),

US(n/z): 260 (H*), 203,

(iv) 6-Methoxy-2-(2-methylcyclohexyl)benzolblthiophene
I {-NNR(CDCls, &) :0. 80(3H, d, J=T. 0HZ), 1. 20~2. 40(9H, m), 2. 98~

3. 13C1H, u), 3. 83(3H, s). 6. 85(1H, s), 6. 91(1H, dd, J=8. 8, 2. 4Hz), 7. 25(1H,

-
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HS(m/2):260(H*), 203,

(v) 6-Methoxy-2-(3-methyleyclohexyl)benzolblthiophene

'H-NMR(CDCls, 8):0. 95(3H, d, J=5. 9Hz), 1. 19~2. 20(9Y, m), 3. 10~
3. 28(1H, m), 3. 84(3H, s, 6. 88(1H, s), 6. 91 (14, dd, J=8. 6, 2. 4H2), 7. 25(1H,

d, J=1. 5Hz), 7. 52(1H, d, J=8. 8Hz),
¥S(m/z):260(H*),

(vi) 6-Methoxy-2-(l4-methylcyclohexyl)benzolblthiophene

'H-NMR(CDC1,, &):0. 94(3H, d, J=6. 4Hz), 1. 20~2. 20(9H, m), 2. 95~

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=9. 4Hz), 7. 52 (1H, d, J=8. 8Hz),
US(m/2z):260(H*), 2030
(vii) 6-Methoxy-2-cyclododecylbenzolblthiophene
'H-NMR(CDCl3, 6):1. 14~1. 97(22H, m), 3. 01~3. 15(1H, w), 3. 84(3H, s),
6. 91C1H, dd, 7=8. 8. 2. 4Hz), 6. 90C1H, s), 7. 25C1H, d, J=2. 2Hz), 7. 52(1H, d.
T=8. 6Hz), )

HS(m/2):330(H*),

(viii) 6-Methoxy-2-isopropylbenzolblthiophene

'H-NMR(CDCl3s, &):1. 37(6H, d, J=7. 8Hz), 3. 04~3. 35(1H, m), 3. 84(3H, s),

6. 92C1H, dd, J=8. 6, 2. 4Hz), 6. 89(1H, s), 7. 25(1H, d, J=2. 4Hz), 7. 52(1H, d,

J=8. 6Hz),
This Sheet Has Been Replace
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Preparation example |

The same operations as in Preparation example 1
were carried out using 180 mg of 6-methoxybenzolblthio-
phene, and 450 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-methylbenzo{blthiophene.

'H-NMR(CDC1s, 6):2.53(3H, s), 3. 85(3H, s), 6. 85~1. 56 (41, m),
HS(m/2z):164(H*),

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, chloroform : n-hexane = 4 : 1) to obtain 172 mg
of 6-methoxy-2-chlorobenzolblthiophene.

'H-NMR(CDC1s, &) :3.85(3H, s), 6. 89~17. T3(4H, m),

HS(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 1,2¥dichloroethane 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-
benzol[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
waé 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-
hexylbenzol[blthien-3-yl)[4-(2-chloroethoxy)phenyl]-
methanone.

'H-NMR(CDCl3, 6):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(TH, m),
MS(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-cyclohexylbenzolblthien-3-yl)[4-(2-
chloropropoxy)phenyl Jmethanone

"H-NMR(CDCls, &):1.12~2. 41(12H, m), 3. 00(1H, m), 3. T4(2H, t, J=6Kz),
3.84(3H, s), 4. 19(2H, t, J=6Hz), 6. 76~8. 04 (7H, m),
MS(m/z) : 444, 442,

(ii) [6-Methoxy-2-(2-methylcyclohexyl)benzo[blthien-3-
y11[4-(2-chloroethoxy)phenyllmethanone

LH-NMR(CDCls, 6 ):0. 72~2. 46 (12H, n), 3. 82(2H, t, J=5. 8Hz), 3. 88(3H.
s), 4. 31 (2H, t, J=5. 8Hz), 6. 76~8. 04(TH, m)o .
MS(m/z) :444, 442,

(iii) (6-Methoxy-2-cycloheptylbenzo[blthien-3-yl)[4-
(2-chloroethoxy)phenyllmethanone

'H-NMR(CDCLs, &):1.26~2. 17(12H, m), 3. 16C1H, n), 3. 81(2H, £, J=5. Tl
2), 3. 84(3H, 5), 4. 28(2H, br t), 6. 78~8. 08(7H, ),
US(n/z) :444, 442,
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(iv) (6-Methoxy-2-cycloheptylbenzolblthien-3-yl)[4-

(2-chloropropoxy)phenyllmethanone
'H-NMR(CDCls, &):1. 26~2. 33C14H, m), 3. 75(2H, t, J=6Hz), 3. 85(3H, ).
4. 19(2H, , T=6Hz), 6. 78~8. 04(TH, ),
MS(n/z) : 458, 456,

(v) [6-Methoxy-2-(3-methyleyclohexyl)benzolblthien-3-
y1][U4-(2-chloroethoxy)phenyllmethanone

TH-NMR(CDCls, 6):0. 78~2. 08(12H, m), 3. 81(2H, t, J=5. THZ), 3. 83(3H,
s), 4.30(2H, br t), 6. 78~8. 08(TH, m),
MS(m/z):444, 442,

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

TH-NMR(CDCls, 6):1.25~2. 21(8H, m), 3. 33(1H, m), 3. 75~3. 88(5H, m),
4. 28(2H, t, J=5. 6Hz), 6. 79~8. 04(TH, m),
HS(m/z):416, 414,

(vii) (6-Methoxy-2- cyclopentylbenzo[b]thlen 3-yl)[4-(2~
chloropropoxy)phenyllmethanone

UH-NNR(CDC1s, §):1. 22~2. 42(10H, w), 3. 361K, m), 3. T4(2H, t, J=5.
2), 3.84(3H, 5), 4. 18(2H, t, J=5. 9Hz), 6. 79~8. 01(TH, m)o
MS(m/z) :430, 428,

(viii) (6-Methoxy—2—cyclododecy1benzoLb{tﬁfgﬂ-3-y1)[u_
(2-chloroethoxy)phenyllmethanone
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VH-NMR(CDCls, &) :1.15~2. 10(22H, m), 2. 90~3. 20(1H, m), 3. 76(3H, s),

3. 82(2H, t, J=5. 3Hz), 4. 29(2H, t, J=5. 5Hz), 6. 85(1H, dd, J=1. 0, 2.-2Hz), 6.
90(2H, d, 7=9. 0H z). 7. 25~7. 58(2H, m), 7. 76(2H, d, J=9. 0Hz).
¥S(n/2):51204%), 329, 183,

(ix) (6-Methoxy-2-isopropylbenzolblthien-3-yl)[4-(2~
chloroethoxy)phenyllmethanone

'H-NHR(CDCLs, 6):1. 31(6H, d, J=6. 8Hz), 3. 19~3. 48(1H, n), 3. 83(2A, t,
J=5. 9Hz), 3. 85(3H, s), 4. 30(2H, t, J=5. 5Hz), 6. 93(1H, d, J=8. 8Hz), 6. 85(1
H dd, J=8. 8, 2. 40 z), 6. 85~6. 96(1H, m), 7. 24(2H, d, J=8. 6Hz), 7. 84(2H,
d, J=9. 0Hz), |

MS(m/z):388 (M%), 373,

Preparation example 7 _

353 mg of (6-methoxy-2-cyclohexylbenzo{bJlthien-
3-y1)[4-[2-(1-piperidinylcarbonyl)ethylIphenyllmethanone
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 small 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-cyclohexylbenzolblthien-
3-v1)[4-[3~(1-piperidinyl)propyllphenyllmethanol.

TH-NMR(CDCls, 6):1.26~2. 86(26H, m), 3. 4(1H, m), 3. 85(3H, s), 6. 26

(1H, s), 6. T1~7. 60(7H, m)o This Sheet Has Been Replaced
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The following compounds of (i) to (ivi—were
synthesized in the same manner as in Preparation example

7.
(i) (6-Methoxy-2-cycloheptylbenzolblthien-3-y1)[4-[3-

(1-piperidinyl)propyllphenyllmethanol
1H-—NMR(CDCls.. 5):1.25~2. 80(28H, m), 3. 34(1H, m), 3. 80(3H, s), 6. 26

(1H, s), 6. 72~T. 53(TH, m)o
US(n/z) : 491 (H¥), 984

(ii) (6-Methoxy-2-cyclohexylbenzo[blthien-3-y1l)[4-[3-
(dimethylamino)propyllphenyllmethanol

_‘H—NMR(CD30D,(5):1.21"“2.05(10H,m),2.29(6H,S).2.29”“2.68(2H,m).
3. 47~3. 72(4H, m), 3. T8(3H, s), 6. 21 (1H, s), 6. 68~7. 58(7H, m),
NS(m/z):437(¥+), 58o

(iii) (6-Methoxy-2-cyclohexylbenzolblthien-3-y1)[4-[3-~
(1-pyrrolidinyl)propyllphenylimethanol

LH-NNR(CDC1 3, 6):1.10~«Z.05(16H,m).2.45«72.78(8H,m).2.85~v3.50
(1H,m).3.80(3H.s),6.26(1ﬂh$).6.71**7.52(7H.m)°
MS(m/z):463 (1), 84,

(iv) (6-Methoxy-2-cyclohexylbenzolblthien-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-cyclo-
pentylbenzo(blthien-3-yl)[4-[2-(1-pyrrolidinyl)ethoxyl-
phenyllmethanone.

H-NMR(CDCls, &):0. 94~2. 4T(12H, m), 2. 55~2. T9(4H, m), 2. 942K, t,
T=6Hz), 3. 41(1H,m), 3. 84(3H, ), 4. 19(2H, t, T=6Hz), 6: 79~1T. 87(TH, m),
HS(n/z):449CH), 84,

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

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

[2-(1-homopiperidinyl)ethoxylphenyl]lmethanone
1H-NMR(CDCls, &):1.25~2. 16(16H, m), 2. 77T~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. 79~17. 8T(TH, m),

¥S(m/z) : 4TTHY), 1120

Example 3
(6-Methoxy-2-cyclopentylbenzo[blthien-3-y1)[4-
[2-[1-(3-methylpiperidinyl) JethoxyJphenyllmethanone

'H-NMR(CDCLs, 8):0. 89(3H, d, J=5. 9Hz), 1. 25~2. 23(15H, n). 9. §7~
3. 60(5H, m), 3. 84(3H, s, 4. 2620, t, J=5. THz), 6. 79~7. 87(TH, u),
MS(m/z) :4TTCH), 112,

Example 4
(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[2-[1-(4-methylpiperazinyl)lethoxylphenyllmethanone

*H-NMR(CDC13, &):1.12~2. 07(10H, m), 2. 32(3H, s), 2. 37~2. T5(8H, n),
2.84(2H.t.I=5.7Hz).3.84(3H.S).4.17(2H,t,J=5.7HZ),6.77’~7.8§(7H.
m)o

HS(m/z) :492(H*), 113,
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Example 5
(6-Methoxy-2-cyclohexylbenzol[blthien-3-yl)[4-~

(2-[2-(1,2,3,4- tetrahydr01soqu1nollnyl)]ethoxy]phenyl]-
methanone

'H-NMR(CDCls, &):1. 10~2. 16(10H, m), 2. 61~3. 09(TH, m), 3. 84(5H, m),
4. 28(2H, t, I=5. THz), 6. 76~7. 87(11H, m),
MS(m/2z):525(M%), 146,

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

[2—[1—(4—hydroxypiperidinyl)]ethoxy]phenyl]methanone
'E-NMRCCDCLs, 6):1. 12~2. 16C14H, u), 2. 34~3. 07CTH, m), 3. 69~3. 84
(4R, m), 4. 23C2H, t, J=5. THz), 6. 18~1T. 86CTH, m)o
HS(n/2) : 493 (%), 114

Example 7
(6-Methoxy-~2-cyclohexylbenzolblthien-3-y1)[4-

[2-(diethylamino)ethoxylphenyllmethanone
'H-NMR(CDCls, 6):0. 77~2. 13C16H, m), 2. 72(4H, @), 2. 96 (21, t, J=6Hz),
3. 84(3H, s), 4. 18(2H, t, J=6Hz). 6. 78~7. 85(7H, m).
HS(m/z) : 465CH*), 86,

Example 8
(6-Methoxy-2~cycloheptylbenzo[blthien-3-y1)[4-

[2-(1-pyrrolidinyl)ethoxylphenyllmethanone
'"H-NMR(CDCls, &):1.22~2. 24(16H, m), 2. 55~2. T2(4H, m), 2. 94 (2K, t,
J=5.9Hz), 3. 2(1H, m), 3. 84(3H, s, 4. 19(2H, t, J=5. 9Hz), 6. 78~8. 03(TH,

m), _ This Sheet Has Been Replac
I5Ca/23 4174, I
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Example 9
(6-Methoxy-2-cycloheptylbenzolblthien-3-yl)[4-
[2-(1-homopiperidinyl)ethoxylphenyllmethanone

LH-NMR(CDCls, &):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. 78~17. 85(TH, m),
¥S(m/z):505CH*), 112,

Example 10
(6-Methoxy-2-cycloheptylbenzolblthien-3-yl)[4-
{2-[1-(3-methylpiperidinyl) lethoxylphenyllmethanone

UH-NNR(CDCls: &):0. 92(3H, d, J=5. 8Hz), 1. 12~2. 9C19H, m), 2. 60~
3.95(5H. m), 3. 83(3M, s, 4. 19(2H, t, J=5. 9Hz), 6. 78~8. 00 (TH, m)o
MS(m/z):505(H%), 112,

Example 11

[6-Methoxy-2-(2-methylcyclohexyl)benzolblthien-
3-y1l]1{4-[2-(1-pyrrolidinyl)ethoxylphenyl]lmethanone

{B-NHR(CDCL,, &):0. 8438, d, T=7. 0Hz), 1. 13~2. 15(13H, m), 2. 57~
2. 89 (4K, n), 2.97(2H,t.J=5:8Hz),3.4(1H,m).3:84(3H.s),4.21(2H,t,J
=5.8Hz), 6. 17~T7. 85(TH, m)o

MS(m/z):477(UY), 84,

Example 12
[6-Methoxy-2-(2-methylcyclohexyl)benzolblthien-~
3-yll{4-[2-(1-piperidinyl)ethoxylphenyllmethanone

'H-NMR(CDCl3, §):0. 80(3H, d, J=7. OHz), 1. 13~2. 29(15H, m), 2. 53(4H,

m), 2. T9(2H, t, T=6Hz), 3. 3C1H, n). 3. 84(3H, s), 4. 17(2H, t, J=6Hz), 6. 7T~

7. 85(TH, m)o This Sheet Has Been Replaced
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Example 13 ' !

[6-Methoxy-2-(2-methylcyclohexyl)benzol[blthien-
3-y1][4—[2-(1-homopipéridinyl)ethoxy]phenyl]methanone

1H-NNR(CDC1,, &):0.83(3H, d, J=7.0Hz), 1. 13~2. 0T(17H, m), 2. 75~
9. 88(4H, m), 3. 01(2H, t, J=6. 2Hz), 3. 4(1H, m), 3. 84(3H, s), 4. 1T(2H, t, J=
6. 2Hz), 6. 62~17. 85(TH, m)o

MS(m/z) :505(8*), 112,

Example 14
[6-Methoxy-2-(3-methyleyclohexyl)benzo[blthien-
3-y1][4-[2-(1-pyrrolidinyl)ethoxylphenylImethanone

'H-NMR(CDC1s, &):0. 88(3H, d, J=5. 3Hz), 1. 03~2. 68(13H, m), 2. T2~
2. 90(44, m), 3.05(2H,t,J=5.7HZ).3.5(1H,m).3.84(3H.S).4.25(2H,t.I
=5.7Hz),6.78"~7.85(7ﬂ,m)o

HS(m/z) : 4T7(H*), 84,

Example 15
{(6-Methoxy-2-(3-methyleyclohexyl)benzolblthien~
3-yl][4-[2~(1-piperidinyl)ethoxylphenyllmethanone

'H-NHR(CDCLs, 6):0. 88(3H, d, I=5. 3Hz), 0. 94~2. 33(15H, m), 2. 48~
9.59(4H, m), 2. 81(2H. t.J=5.9Hz), 3. 1(1H, m), 3. 84(3H, ), 4. 19(2H, t. J
=5, 9Hz), 6. 77~17. 85(TH, m),

KS(n/z) : 491CHY), 986

Example 16
[6-Methoxy-2-(3-methylcyclohexyl)benzo[blthien~-

3-yl]l{4-[2-(1-homopiperidinyl)ethoxylphenyllmethanone

'H-NNR(CDCls, &):0. 88(3H. d, J=5. 5Hz), 1. 00~2. 80C(1TH, m), 2. 86~
3. 00(4H, m). 3. 08(2H, t, J=5. THz), 3. 84(3H, s), 4. 23(2H, t, J=5. THz), 6. 18
~1. 85(7[‘[, M)o
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¥S(m/z):505(), 1120

Example 17

[6-Methoxy-2-(3-methylcyclohexyl)benzolblthien~
3-yll[4-[2-[1-(3-methylpiperidinyl)lethoxylphenyllmetha~
none

TH-NMR(CDC1s, &6):0. T1~0. 99(6H, m), 1. 00~2. 67(16H, m), 2. 72~3. 15
(5H, m), 3. 84(3H, ), 4. 1T(2H, t, J=6Hz), 6. TT~T. 85(TH, n),
HS(n/z) :505QH%), 112

Example 18
(6-Methoxy-2-cyclopentylbenzolblthien-3-y1l)[4-
[3-(1-piperidinyl)propoxylphenyllmethanone

'I-NMR(CDCl,s, &):1.25~2.62(2201, m), 3. 3(1H, m), 3. 84(3H, s), 4. 08
(2H, t, J=6. 3Hz), 6. 7T9~1T. 8T(TH, m),
MS(m/z):477(M+){98o

Example 19
(6-Methoxy-2-cyclohexylbenzolblthien-3-y1)[4-
[3-(diethylamino)propoxylphenyllmethanone

U-NNR(CDCLs, 8):1. 26C6H, 1), 1. 40~2. 36(14H, m), 2. T8~3. 14(4H, n),
3. 84(3H, s), 4. 13(2H, t, J=5. 8Hz), 6. TT~T. 85(TH, m)o
KS(n/2) : 4TI CH), 860

Example 20
(6~-Methoxy-2-cyclohexylbenzolblthien~-3-y1)[4-
[3-(1-pyrrolidinyl)propoxylphenyllmethanone

'H-NMR(CDCls, 5):1. 15~3. 04(23H, m), 3. 84(3H, s). 4. 11(2H, t, J=6. 3

Hz), 6. T77~17. 85(TH, m),
NS(m/z) :47T(H*), 84,
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Example 21

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

IH-NMR(CDCls, 6):1. 12~3. 04(18H, m), 2. 47(6H, m), 3. 0(1H, m), 3. 84
(31, s), 4. 09(2H, t, J=6. 9Hz), 6. TT~T. 88(TH, m)o
¥S(m/2z) : 491(H+) 98

Example 22
(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1l)[4-

[3-(1-homopiperidinyl)propoxylphenyllmethanone

'H-NMR(CDCls, &):1.11~3. 11(20H, m), 2. 85(6H, m), 3. 84(3H, s), 4. 11
(24, t, J=6. 2Hz), 6. 718~T7. 85(TH, m)o
HS(m/z) :505CH*), 1120

Example 23
(6-Methoxy~-2-cyclohexylbenzol[blthien~3-yl)[4-

[3-[1-(3-methylpiperidinyl) lpropoxylphenyllmethanone

'H-NMR(CDC1s, 6):0. 87(3H, d, J=5. THz), 1. 00~3. 13(24H, m), 3. 84 (3,
s). 4. 09(2H, t, J=6. 3Hz), 6. T7~17. 85(TH, m),

NS(m/z) : 505", 112,

Example 24
(6-Methoxy-2-cyclohexylbenzolblthien-3-yl) (4~
(3-[1-(4-methylpiperazinyl) Jpropoxylphenyllmethanone

'H=NMR(CDCls, 8):1. 12~2. 29(12H, ), 2. 34(3H, s), 2. 56 (10H, m), 3. 84

(3H, s), 4. 09(2H, t, J=6. 3Hz), 6. T7T~7. 88(TH, m),
MS(m/z) :506 (H*), 113,

This Sheet Has Been Replaced

THS SHEET HAS BEEN
REPLACED



REPLACEMENT SHEET

28 FEB 1397

- 37 -

Exémple 25

(6-Methoxy~2-cyclohexylbenzo[blthien-3-yl) (4~
[3-[2-(1,2,3,4-tetrahydroisoquinolinyl) Jpropoxylphenyl]-
methanone

TH-NMR(CDCl1s, 6):1.18~3.67(21H, m), 3. 84(3H, s), 4. 15(2H, t, J=6. 3
Hz), 6. 74~8. 45(11H, m),

MS(m/z):539(Mf),1460
Example 26

(6-Methoxy-2~cycloheptylbenzolblthien-3-yl)[4-
{3-(1-pyrrolidinyl)propoxylphenyllmethanone

'H-NMR(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),
HS(m/z):491(H*), 84,

Example 27
(6-Methoxy-2-cycloheptylbenzol[blthien-3-yl1){4-
[3-(1-piperidinyl)propoxylphenyllmethanone

'H-NMR(CDCl3, 5):1.26~3. TT(27TH, m), 3. 84(3H, s), 4. 08(2H, t, J=6.3

Hz), 6. 76~17. 88(TH, m),
MS(m/z):505CH*), 98,

Example 28
(6-Methoxy~-2-cycloheptylbenzo[blthien-3-y1)(4-
[3-(1-homopiperidinyl)propoxylphenyllmethanone

'H-NMR(CDC1s, &):1. 18~3. 80(29H, m), 3. 84(3H, s, 4. 10(2H, t, J=6.3

Hz), 6. 78~1. 92(TH, n), -
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Example 29

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

'H-NER(CDCLs, &):1. 25~1. 85(28H, m), 2. 62(4H, t, J=5. 3H2), 2. 88(2H,
t, J=5. 9Hz), 3. 00~3. 25(1H, m), 3. 76 (3H, s), 4. 23(2H, t, J=5. 9Hz), 6. 84~
7.57(5H, m), 7. 792K, d, J=8. 8z,

HSCn/z) :561 CH*), 459, 98,

Example 30
(6~-Methoxy~-2-isopropylbenzolblthien-3-y1)[4-[2-
(1-piperidinyl)ethoxylphenyllmethanone

'H-NMR(CDCl3, &):1. 30(6H, d, J=6. 8Hz), 1. 50~1. 75(6H, m), 2. 57(4H, t,
J=T7.3Hz), 2. 82(2H, t, J=4. 2Hz), 3. 31(1H, m), 4. 06 (3H, s), 4. 19(2H, t, J=5.
9Hz), 6. 76~7.24 (5H, m), 7. 80(2H, d, J=9. 0Hz),

NS(m/z):437(H), 98,

Example 31
(6-Methoxy-2-isopropylbenzolblthien-3-yl)[U4~[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

LH-NR(CDCLa, &) : L. 30C6H, d, J=6. 8Hz), 1. 88~2. 05(4H, m), 3. 00(4H, t.

I=5. THz), 3. 18(2H, t, J=5. THz), 3. 34~3. 60(1H, m), 3. 84 (3H, ), 4. 38C2H,
t, J=5. 3Hz), 6. 79~7. 28(5H, m), 7. 82(2H, d, J=8. 8Hz),
MS(m/z):423(4Y), 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-
cyclohexylbenzo[blthien-3~yl)[l4~(2-chloroethoxy)phenyl]-
methanone was added, followed by reflux with heating 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-cyclohexylbenzolblthien-3-
yl)[4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone.

‘H-NMR(CDCI&'G):I.15*~2.10(14H.m).2.67"~2.86(4H,m).3.00(2H.t
J=5. THz), 3. 4(1H, m), 3. 84(3H, s), 4. 23(2H, t, J=5. THz), 6. T8~T. 86(7H,
mo

HS(m/z) : 463N, 84,

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

H-NMR(CDCls, 6 ):0. 83~2. 11C18H, m), 2. TA~2. 95C4H, m), 3. 04(2H, t.
J=6Hz), 3. 84(3H, s, 4. 20(28, t, J=6Hz). 6. 78~7. 88(TH, m).
MS(m/z) :491(U*), 112,

Example 34

_ (6-Methoxy-2-cyclohexylbenzo[blthien-3-yl)[l-
[2~(N~morpholinyl)ethoxylphenyllmethanone

'H-NMR(CDCL3, &):0. 85~2. 1TC10H, 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, I=5. T
Hz), 6. 77~7. 89(7H, m),

KS(n/2) : 479CH*), 100,

Example 35

50 mg of (6-methoxy-2-cyclohexylbenzol[bJlthien-
3-y1l)[4-(2-chloroethoxy)phenyllmethanone was dissolved in
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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-NMR(CDCls, 6):0.87(3H,d, J=5. THz), 1. 01~2. T6 (17H, m), 2. 13~
3.11(5H, m), 3. 84(3H, s), 4. 18(2H, t, J=6Hz), 6. 75~17. 88(TH, m),
NS(m/z):491 (), 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-yl)[4-
[3—(N—morpholinyl)propoxx]phenyl]methanone

'H-NMR(CDCls, &):1.13~3. 04(18H, m), 3. 0C1H, m), 3. T3(4H, m), 3. 84

(3H,s), 4. 10(2H, t, J=4. THz), 6. TT~1T. 85(7H, m),
HS(m/2):493(H*), 1000

Example 37

The same operations as in Preparation example 6
were carried out using 200 mg of U4-[2-(dimethylamino)-
ethoxylbenzoic acid in place of 4-(2-chloroethoxy)benzoic
acid and 45 mg of 6-methoxy-2-cyclopentylbenzolblthio-
phene in place of 6-methoxy-2-cyclohexylbenzol[blthio-
phene, and then purification was carried out by TLC
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(developing solvent, chloroform : methearedl—=—9-: 1) to

obtain 35 mg of (6-methoxy-2-cyclopentylbenzolblthien-3-
y1)[4-[2-(dimethylamino)ethoxylphenyllmethanone.

'H-NMR(CDCl3, 5):1.26”*2.29(8H,m).2.36(6H,S).2.77(2H.t,Jf5.7
Hz), 3. 95~3. T9(1H, m), 3. 84(3H, s), 4. 14(2H, t, J=5. THz), 6. 79~17. 90(TH,
mo

HS(m/2z):423(H*), 58,

The following compounds of Examples 38 to 58
were synthesized in the same manner as in Example 37.
Example 38

(6-Methoxy-2~-cyclopentylbenzol[blthien-3-yl)[4-
[2-(diethylamino)ethoxylphenyllmethanone

IH-NMR(CDCls, &) :1. 10(6H, t, J=7. 2H2), 1. 26~2. 47(8H, m), 2. T0(4H,
@), 2.94(2 H,t, J=6Hz), 3. 25~3. 58(1H, m), 3. 84(3H, s), 4. 15(2H, t, J=6
Hz), 6. 79~7. 8T(TH, m)o

HS(m/z) : 451 (H*), 86,

Example 39
(6-Methoxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[2-(dimethylamino)ethoxylphenyl]lmethanone

'H-NMR(CDCls, &6):1.18~2. 12(10H, m), 2. 37(6H, s), 2. 6~3."2(3H, n),

3. 84(3H, s), 4. 16(2H, t, J=5. THz), 6. 78~17. 85(TH, m)o
HS(m/z) :43T(KY), 58,

Example 40
(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[U4-
[2-(1-piperidinyl)ethoxylphenyllmethanone )
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LE-NMR(CDCls, &):1. 15~2. 09C10H, m), 2. 55~2. 66 (4H, n), 2. 872, t,
J=5. 8Hz), 3. 0(LH, m), 3. 84(3H, s, 4. 22(2H, t, J=5. 8Hz), 6. 78~1. 85(TH,
m)o

HS(m/z): 47TCHY), 984

Example 41
(6-Methoxy-2-cycloheptylbenzo[blthien-3-yl)[4-
[2-(dimethylamino)ethoxylphenylImethanone

I H-NMR(CDCls, 6):1.26~2. 16(12H, m), 2. 38(6H, s), 2. 80(2H, t, J=5.6
Hz), 2. 88~3. T3(1H, m), 3. 83(3H, s), 4. 16(2H, t, J=5. 6Hz), 6. 78~7. 85(7H,

mo

MS(m/z) : 451 (¥*), 58,

Example 42

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

LH-NNR(CDCls, &):1.15C6H, 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:J=5.9Hz),6.78*~7.85
(TH, m)o . \

S (m/z) : 4TI(HF), 86

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

LI-NKR(CDCl3s, &) :1.25~2. 22(18H, m), 3. 02~3. 31(7H, m), 3. 84(3H, s),

4. 49~4. 60(2H, m), 6. 78~T. 86(TH, m)o -
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Example 44 I

[6-Methoxy-2-(3-methyleyclohexyl)benzolblthien-
3-y1][4-[2~(dimethylamino)ethoxylphenyllmethanone

'H-NMR(CDC13, &):0. 85(3H, t, J=6Hz), 0. 94~2. 31(9H, m), 2. 37(BH, s),
2. T8(2H, t, J=5. 6Hz), 3. 84(3H, s), 4. 15(2H, t, J=5. 6Hz), 6. T7~T7. 85(7H,
m),

HS(m/z) :451(4*), 58,

Example 45

[6-Methoxy-2-(3-methyleyclohexyl)benzolblthien~
3-y11(4-[2-(diethylamino)ethoxylphenylImethanone

'H-NMR(CDC1s, &):0. 87(6H, t), 1. 00~2. 17(12H, m), 3. 22(4H, q), 3. 42
(2H, t, J=4. THz), 3. 6 (1H, m), 3. 85(3H, s), 4. 60(2H, t, T=4. THz), 6. 78~
7. 87(TH, n)o |

MS(m/z) : 479 (), 86,

Example 46
[6-Methoxy-2-(l4-methyleyclohexyl)benzolblthien-~
3-y1ll(4-[2-(1-piperidinyl)ethoxylphenyllmethanone

'H-NMR(CDCls, 6):0. 97(3H, t, J=7. 2Hz), 1. 22~2. 08(C15H, n), 2. 51~2.
69(4H, m), 2. 84(2H, t, J=5. QHz), 3. 0C1H, n), 3. 84(3H, s, 4. 21(2H, t, J=5. 9
Hz), 6. 78~17. 88(TH, m),

MS(m/z):491(CHY), 98,

Example 47
[6-Methoxy-2-(1-cyclooctenyl)benzo{blthien-3-y1]
[4-[2-(1-piperidinyl)ethoxylphenyllmethanone

LH-NMR(CDCls, & ):0. 97~2. 59(19H, n), 2. 65~2. T8(4H, m), 2. 93(2H, br
t), 3. T9C3H, s), 4. 25(2H, br t), 6. 7T4~8. 05(7H, m)o
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MS(m/z) :503C4Y), 980

Example U8
(6-Methoxy-2-methy1benzo[b]thien—3-yl)[4-[2-
(1—pyrrolidinyl)ethoxy]phenyl]methanone

'H-NMR(CD 30D, 5):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,]=5.4HZ).6.81’*7.85(7H.
mo
MS(m/z):395CM), 84,

Example 49
(6-Methoxy-2-chlorobenzol[blthien-3-yl) [4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NMR(CD30D, &) :1. 83~1. 98(4H, m), 2. 84~2. 91(4H, m), 3. 15(2H, t, J
=5. 4Hz), 3. 7T5(3H, s), 4. 26 (2H, t, J=5. 4Hz), 6. 34~T. 86(7H, m),
HS(m/z):417, 415,

Example 50

(2—Cyclohexylbgnzo[b]thien-3-yl)[H-[Z—(1-
piperidinyl)ethoxylphenyllmethanone-

IH-NMR(CDCls, 6):1. 09~2. 22(16H, m), 2. 64~2. 76 (4H, m), 2. 95(2H, t,
J=5.THz), 3. 0CiH m), 4. 30(2H, t, J=5. THz), 6. 83~7. 89(8H, m)o
MS(m/z):447CHY), 98,
Example 51

(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[2-(1-piperidinylcarbonyl)ethyllphenyllmethanone
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'H-NMR(CDC13, 6):1. 14~2. 20(16H, m), 2. 61~2. T4(2H, m), 2. 91~3. 13
(2H,m).3.35*~3.67(4H,m).3.84(3H.s).6.77**7.92(7H,m)o_'
MS(m/z):489 (M), 363, 349,
Example 52

(6-Methoxy-2-cycloheptylbenzolblthien-3-y1) (4~
[2-(1-piperidinylcarbonyl)ethyllphenylImethanone

'H-NKR(CDC1s, &):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, s), 6. TT~1T. 80(TH, m)o
¥S(m/z) :503(H+),

Example 53

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

H-NMR(CDCls, &):1. 10~2. 1TC10H, n), 2. 54~2. T8(2H, m), 2. 95(6H. s),
2.95~3. 30(2H, m), 3. 84(3H, s), 6. TT~T. 95(TH, n),
MS(m/z) :449CH"), 362,

Example 54
(6-Methoxy-2-cyclopentylbenzolblthien-3-yl)[4-
[2-(1-piperidinyl)ethoxylphenyllmethanone

*H-NMR(CDC13, &):1.30~2. 90C18H, m), 2. 97(2H, t, J=6Hz), 3. 35C1H, m),
3.85(3H, s), 4. 32(2H, t, J=6Hz), 6. 80~7. 40(5H, m), 7. 84(2H, d, J=8. 8Hz),
¥S(m/2) : 463 (U, 352, 98,

Example 55

[6-Methoxy-2-(4-oxocyelohexyl)benzol[blthien-3-
yli(4-{2-(1-piperidinyl)ethoxylphenyllmethanone
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'H-NMR(CDC13, 6):1.30~2. 80(18H, m), 2. 87(2H, t, J=6Hz), 3. 50(1H, m),
3. 85(3H, s), 4. 24(2H, t, J=6Hz), 6. 70~17. 30(5H, m), 7. 81(2H, d, J=9Hz),
HS(m/z):491(H*), 380, 98,

Example 56
(6-Methoxy-2-cyclohexylbenzo[blthien-3-yl)[4-
.[2-(1-pyrrolidinylcarbonyl)ethyl]lphenyl]lmethanone

IH-NMR(CDCls, 6):1.18~2. 05(14H, m), 2. 5T(2H, t, J=7. TH2), 3. 08 (24,

t, J=7. 9Hz), 2. 80~3. 60(1H, m), 3. 20~3. 60(4H, n), 3. 84(3H, s), 6. 83(1H, -
dd, 7=8. 8, 2. 4Hz), 7. 15~7. 42(4H, m), 7. 75(2H, d, J=8. 4Hz),
NS(m/z): 475,

Example 57
[6-Methoxy-2-(2~methylcyclohexyl)benzofblthien-
3-yl3[(4-[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

'H-NNR(CDCLs, 6):0. 84(3H, d, J=T. 3Hz), 1. 25~2. 10(13H, m), 2. 57(2H,
t, J=7. 5Hz), 3. 07(2H, t, J=T. 5Hz). 2. 90~3. 60C5H, m), 3. 84(3H, 5, 6. 82(1
H, dd, J=8. 8, 2. 4Hiz), 7. 11~7. 35(4H, m), 7. T3(2H, d, J=8. 4Hz),

NS (n/2) :483 () |

Example 58

(6-Methoxy-2-cycloheptylbenzo{blthien-3-yl)(4-
(2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

TH-NMR(CDCls, &):1.26~2. 15(16H, m), 2. 58(2H, t, J=7. 9Hz), 3. 08 (2H,
t, J=7. 9Hz), 2. 90~3. 60(1H, m), 3. 20~3. 53(4H, m), 3. 84(3H, s), 6. 84 (1H,
dd, J=8. 8, 2. 4liz), 7. 20~7. 34 (41, m), 7. 75(2H, d, J=8. 4Hz),

HS(m/z) :489(N*), 273, 72,
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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-cyclohexylbenzolbl-
thien-3-yl)[4-[{3-(1~piperidinyl)propyllphenyllmethanol
was added, and the mixturé 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.

IH-NMR(CDCls, 6):1.15~2. 09(16H, m), 2. 30~2. 57(6H, m), 2. 62~2. 96
(4K, m), 3. 84(3H, s), 6. 78~T. T9(7H, m),
HS(m/z):475CH*), 98,

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

(6-Methoxy-2-cycloheptylbenzol(blthien-3-y1)[4-
[3—(1—piperidinyl)propyl]bhenyl]methahone

'H-NMR(CDCls, 6):1.13~2. 19(18H, m), 2. 40~3. 29(10H4, m), 3. 85(3H,

s), 6. 78~17. T9(TH, m)o
MS(m/z) : 489(H*), 98,
Example 61

(6-Methoxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[3-(dimethylamino)propyllphenyl]lmethanone

-
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E-NMR(CDCla, 8):1. 05~2. 16C12H, m). 2. 35C6H, s, 2. 35~2. 984K, n),
3. 85(3H, 5), 6. 78~T. 82CTH, m)o
MS(m/2z) :435(H%), 58,

Example 62
(6-Methoxy-2~cyclohexylbenzo[blthien~3-yl)[4-~
[3-(1-pyrrolidinyl)propyllphenyllmethanone

'H-NMR(CDCLs, &):1. 18~2. 07(16H, m), 2. 54~3. 15(9H, m), 3. 84(3H, s),

6. 78~17. 80(TH, m),
¥S(m/2) : 461(HY), 84,

Example 63
(6-Methoxy-2~cyclohexylbenzolblthien-3-yl)[4-
[4-(1~pyrrolidinyl)butyllphenyllmethanone

LH-NMR(CDC1s, 8):1. 20~2. 15(18H, m), 2. 40~2. 85(8H, m), 2. 75~3. 15

(1H, m), 3. 84(3H, s), 6. 83(1H, dd, J=8. 8, 2. 4Hz), 7. 17~1T7. 40(4H, m), 7. 74(2
H d, J=8. 102)o |
MS(m/z) : 475(N), 84,

Example 64

50 mg of [6-methoxy-2-(l-oxocyclohexyl)benzo-
[(blthien-3-y11[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 obthin 32 mg of

[6-methoxy-2~(4-hydroxycyclohexyl)benzol[blthien-3-yITTE=
[2-(1-piperidinyl)ethoxylphenyllmethanone. '

'H-NMR(CDCls, &):1.10~2. 20(14H, m), 2. 60~3. 00(4H, m), 3. 0624, t,

J=6Hz), 3. 60(2H,; m), 3. 85(3H, s), 4. 41(2H, t, T=6Hz), 6. T0~7T. 30(5H, m), 7.

80(2H, d, T=0Hz),
NS(a/z) :493CHY), 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 4-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-yl)[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-cyclohexylbenzo{blthien-3-y1)(4-

(3-(1-piperidinylcarbonyl)propyl]lphenyllimethanone
1H-NMR(CDCls, &6):1.17~1. 86(16H, m), 1. 91~2. 15(2H, m), 2. 34(2H, t,

J=6. 8Hz), 2. T6(2H, t, J=T. 5Hz), 3. 20~3. 65(5H, m), 3. 84(3H, s),'6. 83 (1H,

dd, 7=9. 0, 2. 4Kz), 7. 18~T. 30C4H, v), 7. T5(2H, d, J=§. 4z,
NS(m/z) :503(¥¥), 127,

Example 67
(6-Methoxy-2-cyclohexylbenzolblthien~-3-yl)[4-

[4-(1-piperidinyl)butyllphenyllmethanone

'H~-NMR(CDCl13, 6):1.25~2. 05C20H, m), 2. 24~2, 39(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. 4Hz), 7. 1
3~17.27(5H, m), 7. T4(2H, d, J=8. 4Hz),
MS(m/z):483CN™), 98,

Example 68

(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[3-(dimethylcarbamoyl)propyl]lphenyllmethanone

'H-NMR(CDC13, &):1.15~1. 85(12H, m), 1. 80~2. 20(2H, m), 2. 33(2H, t,
J=6. 8Hz), 2.76(2H, t,J=7.THz), 2. 95(6H, s), 3. 85(3H, s), 6. TT~1T. 80(7

H om)o
MS(m/z):463(NT), 87,

Example 69
35 mg of (6-methoxy-2-cyclopentylbenzol[blthien-

3-yl)[U4~-[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-cyclopentylbenzolblthien-3-
y1)[4-[2-(dimethylamino)ethoxylphenyllmethanone.

'H—NMR(CDgoD,¢5):1.24”‘2.27(8H,m).2.37(6H,S).2.81(2H,t,]=5.5ﬁ
z). 4. 18(2H, t, J=5. 5Hz), 6. 68~7. 87T(TH, m),
MS(m/z) :409(H*), 58,

The following compounds of Examples 70 to 132
were synthesized in the same manner as in Example 69.
Example 70

(6-Hydroxy-2-cyclopentylbenzo[blthien-3-y1l)[U-
[2-(diethylamino)ethoxylphenyllmethanone

TH-NMR(CD30D, 5):1.06(6H£t.1=7.2HZ),1.20”“2.21(8Hjm).2.64(4ﬂ
Q).2.89(2H.t,I=5.7Hz).4.12(2“,t.I=5.7HZ).6.68”"7.84(7H,m)o
MS(m/z):437 (M), 86,

Example 71

(6-Hydroxy-2-cyclopentylbenzo[blthien-3-yl)[4-
[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NNR(CD;0D, 6);1.23’*2.15(12H,m).2.62*~2.79(4H,m).2.99(2H,t
J=5.5Hz), 4. 22(2H, t, J=5. 5Hz), 6. 63~7. 84(7H, m),

HS(n/2) :435(}“). 84, ) _ This Sheet Has Been Rep
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(6-Hydroxy-2-cyclopentylbenzolblthien-3-yl) L4~
[2-(1-homopiperidinyl)ethoxylphenyllmethanone

'H-NMR(CD 30D, 8):1.26~2. 15(16H, m), 2. 83~2. 91(4H, m), 3. 05(2H, t,

J=5. 6Hz), 4. 22(2H, t, J=5. 6Hz), 6. 68~7. 84(TH, n).
¥S(m/z) :463CH%), 112,

Example T3

(6-Hydroxy-2-cyclopentylbenzolblthien-3-yl)[4-

[2-{1-(3-methylpiperidinyl)lethoxylphenyllmethanone

'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(TH, m),
MS(m/z):463(N*), 112,

Example T4

(6—Hydroxy-2—cyclohexylbenzo[b]thieh—3—yl)[H-
[2-(dimethylamino)ethoxylphenyllmethanone

'H-NMR(CD40D, 8):1. 09~2. 29C10H, m), 2. 36(6H, s), 2. 81 (2K, t, J=5.5

Hz), 4. 19(2H, t. J=5. 5Hz), 6. 68~7. 83(TH, m),

MS(m/z):423(H*), 58,

Example 75

(6-Hydroxy-2-cyclohexylbenzolblthien-3-yl1) [i-
[2-(diethylamino)ethoxylphenyllmethanone

'{-NMR(CD30D, & ):1. 116, t, J=17. 2Hz), 1. 22~1. 94 (10H, m), 2. T2(4H,

Q), 2. 98(2H, t, J=5. 6Hz), 4. 21(2H, t, J=5. 6Hz), 6. 69~7T. 83(TH, m)¢
MS(m/z):451 (M%), 86,
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Example 76

(6-Hydroxy-2-cyclohexylbenzol[blthien-3-yl)[4-
[2-(1-pyrrolidinyl)ethoxylphenyl]lmethanone

1H-NMR(CDs0D, 6):1.11~2.03(14H, m), 2. 78~2.99(4H, m), 3. 10(24, t,
I=5.40z), 4. 27(2H, t, J=5. 4Hz), 6. 68~1T. 86 (TH, m),
NS(m/z) : 449 (M), 84,

Example 77

(6-Hydroxy-2-cyclohexylbenzolblthien-3-y1)[4-
[2-(1-piperidinyl)ethoxylphenyl]lmethanone

'H—NMR(CDaoD,45)21.15"“2.14(16H,m).2.50*"2.61(4H,m).2.80(2ﬂ,t,
J=5.5lz), 3.0(1H, m), 4. 18(2H, t, J=5. 5Hz), 6. 67~7. 80(TH, m)o
US(m/z) : 463(NY), 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[b]thien-3—yl)[u—
[2-[1-(3-methylpiperidinyl) Jethoxylphenyllmethanone -

PH-NMR(CD,OD, &):0. 87T(3H, d, J=5. THz), 1. 01~2. 26 (1TH, m), 2. 73~3.
12(5H, n), 4. 20(2H, t, J=5. 6Hz), 6. 68~7. 84(TH, m),
HS(m/2z) : 477CH"), 112,

Example 80

(6-Hydroxy-2—cyclohexylbenzo[b]thien—B-yl)[4-
[2-(N-morpholinyl)ethoxylphenyllmethanone

I
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LE-NMR(CD40D, &):0. 89~2. 06CLOH, m), 2. 59C4E, br t), 2. 82C2H, , I=5,
5Hz), 3. T0(4H, br 1), 4. 93¢0, t, J=5. 5Hz), 6. 69~T. 85(TH, m)q
MS(m/z) :465(N1), 100,

Example 81
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[2-[1-(4-methylpiperazinyl) lJethoxylphenyllmethanone

'H-NMR(CD30D, 6):0.89’“2.08(10H,m).2.58(3H,s).2.61”“3.00(10&
m), 4. 23(2H, t, J=5. 4Hz), 6. 68~17. 83(TH, m),
HS(m/z) : 478CH*), 113,
Example 82
(6~Hydroxy-2-cyclohexylbenzolblthien-3-yl)[4-

[2-[2-(1,2,3,4-tetrahydroisoquinolinyl) Jethoxylphenyl]-
methanone

'H-NNR(CD0D, 6):1. 08~2. 17C10H, ), 2. 80~3. 04(9H, m), 3. T5(2H, ).
4. 28(2H, t, J=5. 6Hz), 6. 68~17. 82(11H, ),
MS(n/fz):511(H*), 146

Example 83

(6-Hydroxy—2-cyclohexylbenzo[b]thien-3-yl)[4-
{2-[1-(4-hydroxypiperidinyl) Jethoxylphenyl]Imethanone

'H-NKR(CD30D, 6):1. 08~3. 08(21H, n), 3. 56~3. T0(1H, m), 4. 22(2H, t,
J=5. 5Hz), 6. 69~17. 86 (TH, m),
HS(m/z) :479CH"), 114,

Example 84

" (6-Hydroxy-2-cycloheptylbenzolblthien-3-y1)[4-
[2-(dimethylamino)ethoxylphenyllmethanone
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i _
1H-NMR(CDsOD, 6):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(TH, m),

¥S(m/z) :437CH*), 58

Example 85
(6-Hydroxy-2-cycloheptylbenzolblthien-3-y1)[4-
[2-(diethylamino)ethoxylphenyllmethanone

LH-NMR(CD30D, 6):1. 11(6H, t, J=7. 2Hz), 1. 22~1. 93(12H, m), 2. TL(4H,
Q. 2. 97C2H, t, I=5. 6Hz), 4. 20(2H, t, J=5. 6Hz), 6. T9~7. 83(TH. m)e
MS(m/z) : 465N, 86,

Example 86
(6~-Hydroxy-2-cycloheptylbenzol[blthien-3~y1)[4-
[2-(1-pyrrolidinyl)ethoxylphenyl]lmethanone

TH-NMR(CD3OD, &):1. 17~2..07(16H, 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)4
MS(m/z):463(N*), 84,

Example 87

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

'H-NMR(CD30D, &):1.24~2. 07(18H, m), 2. 53~2. 68(4H. m), 2. 83 (2N, t,
J=5. 6Hz), 4. 23(2H, t, J=5. 6Hz), 6. 69~7. 83(TH. )
MS(m/Z) :477 (M+): 980

Example 88
(6—Hydroxy—2—cyclohepty1benzo[b]thien-3—y1)[4-
[2-(1-homopiperidinyl)ethoxylphenyllmethanone

This Sheet Has Been Replaced




REPLACEMENT SHEET

?8 FED 997

- 56 -. i

H-NMR(CDsOD, 6 ):1.17~2. 17(20H, m), 2. 75~2. 95(4H, m), 3. 05(2H, t,
J=5. 6Hz), 4. 22(2H, t, J=5. 6Hz), 6. 68~17. 85(TH, m),
MS(m/z):491(H"), 112,
Example 89

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

'H-NKR(CD40D, &):0. 83(3H, d, J=5. THz), 1. 53~2. 06 (18H, m), 2. 77~3.
08(5H, m), 4. 91 (2H, t, J=5. 62, 6. 67~7T. 82CTH, m),
MS(n/z) : 491QHF), 112

Example 90
[6~Hydroxy-2-(2-methylcyclohexyl)benzol[b]-
thien-3-y1]l[4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

B-NNR(CD50D, &):0. 83(3H, d, J=T. OHiz), 1. 28~2. 05C13H, 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 (M), 84,
Example 91

[6-Hydroxy-2-(2-methyleyclohexyl)benzol[blthien-
3-yl][b4-[2-(1-piperidinyl)ethoxylphenyl]lmethanone

'H-NMR(CDs0D, &):0. 83(3H, d, J=T. 0Hz), 1. 23~2. 15(15H, m), 2. 60~2.

71(4H, m), 2. 90(2H, t, J=5. 5Hz), 4. 24 (24, t, J=5. 5Hz), 6. 68~7. 83(TH, m),
MS(m/z) : 4TT(H), 98,

Example 92

[6-Hydroxy-2-(2-methyleyclohexyl)benzol[b]thien-
3-yl][{#-[2-(1-homopiperidinyl)ethoxylphenyllmethanone
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" LE-NMR(CD5OD, & ):0. 84(3H, d, J=T7. 0Hz), 1. 12~2. 03(17H, m), 2. 85~2.

95(4H, m), 3. 0T(2H, t, J=5. THz), 4. 24(2H. t, J=5. THz), 6. 63~7. 84(TH, m),
MS(n/z) : 491 I, 112

Example 93
[6-Hydroxy-2-(3-methyleyclohexyl)benzol[blthien-
3-yll{U4-[2-(dimethylamino)ethoxylphenyllmethanone

'H-NMR(CD30D, 6):0.87(3H, d, T=6. 6Hz), 1. 03~2. 00(8H, m), 2. 39(6H,
s), 2. 85(2H, t, IJ=5. 5Hz), 4. 20(2H, t, J=5. 5Hz). 6. 68~7. 83(TH, m)o
MS(m/z) : 43TQHY), 580

Example 9l

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[blthien-~
3-yl][4-[2-(diethylamino)ethoxylphenyllmethanone

TH-NMR(CDs0D, &):0.88(3H, d, J=7. 0Hz), 1. 18(6H, t), 1. 26~2. 15(9H,
m), 2. 82(4H, @), 3. 08(2H, t, J=5. 5H2), 4. 24(2H, t, J=5. 5Hz2), 6. 69~7. 89(7
Hom,

HS(m/z) :465(N*), 86,

Example 95

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

'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. 718~7. 84(TH, m),
MS(m/z):463(HY), 84,
Example 96

[6~Hydroxy-2-(3-methyleyclohexyl)benzo[blthien-
3-yll{4~(2-(1-piperidinyl)ethoxylphenyllmethanone
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© 'E-NHR(CD0D, &):0.88(3H, d, J=5. 9Hz), 1. 16~2. 03(21H, m), 3. 53(2H,
t, J=4. 6Hz), 4. 49(2H, t, J=4. 6Hz), 6. T7~T. 86 (TH, n)s
HS(n/z):477CH*), 98,

Example 97
{6-Hydroxy-2-(3-methyleyclohexyl)benzo[blthien-
3-y11[4~[2-(1-homopiperidinyl)ethoxylphenyllmethanone

LE-NMR(CD30D, &):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. 89~7. 83(TH, m),
HS(m/z):491(K%), 112,

Example 98

[6-Hydroxy-2~(3-methylcyclohexyl)benzo{blthien-
3-yll(4-[2~-[1-(3-methylpiperidinyl) Jethoxylphenyll-
methanone

LH-NMR(CD40D, §):0. 84~1. 00(6H, m), 1. 00~3. 20(20H, m), 4. 30(2H, t,
J=5. 5Hz), 6. 68~7. 83(TH, m),
HS(m/z):491Q0HF), 112,

Example 99
[6-Hydroxy—2-(Q—methylcyclohexyl)benzo[b]thien—
3-y11(4-[2-(1-piperidinyl)ethoxylphenyllmethanone

LH-NMR(CD50D, & ):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. 69~7. 86 (TH, m),
MS(m/z):477(M+).98°

Example 100 _
(6-Hydroxy-2-(1-cyclooctenyl)benzo[blthien-3-
ylll4-[2-(1-piperidinyl)ethoxylphenyllmethanone
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- YH-NMR(CD30D, &):0. 84~1. 88(19H, m), 2. 5T~2. 84(6H, m), 4. 18(2H, t),

6. 77~17. 94(TH, m)o
MS(m/z) :489(H*), 98,

Example 101
(6-Hydroxy-2-methylbenzo[blthien-3-yl)[4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

LH-NMR(CD30D, &):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, J=5. 5Hz), 6. T1~7. 87(TH, m)o -
MS(m/z):381 (MY, 840

Example 102
(6-Hydroxy-2-cyclopentylbenzol[blthien-3-y1) (4~
[3-(1-piperidinyl)propoxylphenyllmethanone

'H-NMR(CD30D, &):1.25~2. 17(16H, m), 2. 46~2. 66 (6H, m), 4. 09(2H, t,

J=6Hz), 6. 68~7. 82(7H, m),
Example 103
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[3-(diethylamino)propoxylphenyllmethanone

'H-NMR(CD30D, 6):1.07~2.-13(18H, m), 2. 68~2. 97(TH, m), 4. 15(2H, t,
J=5.9Hz),6. T1~7. 83(TH, m)»
MS(m/z) :465(H™), 86,

Example 104

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

LH-NMR(CD3OD, §):1.11~2. 22(16H, m). 2. 67~3. 06CTH, m), 4. 13(2H, t,

J=5. 8Hz). 6. 68~7. 85(TH, m), '
'I'hls Sheet Has Been Replaced
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Example 105 l
(6-Hydroxy-2~cyclohexylbenzo[blthien-3-yl)[ 4~
[3-(1-piperidinyl)propoxylphenyllmethanone

TH-NMR(CDsO0D, &) :1.16~2. 13(18H, m), 2. 58~2. 89(TH, m), 4. 11(2H, t,
J=6Hz), 6. 68~7.81(TH, m)o
MS(m/z) : 477N, 98,
Example 106

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

'H-NMR(CD30D, & ):1. 17~3. 38(27H, m), 4. 20(2H, t, J=5. 6Hz), 6. 78~T1.
83(TH, m),
HS(n/z) : 491CH*), 112
Example 107

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

‘H—NMR(CDsOD,¢5):0.95(3H,d.1=5.9Hz).1.06“73.34(24H,m).4.15(2H.
t, J=5. 8Hz), 6. 68~7. 82(TH, m),
MNS(m/z):491(N*), 112,
Example 108

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl1)[4-
[3-(N-morpholinyl)propoxylphenyllmethanone

'H-NMR(CD40D, &) :1.09~2. 13(12H, m), 2. 43~2. 91(7H, m), 3. 69(4H, br

t), 4. 1221, t, J=6Hz), 6. 68~7. 84(7H. m),

HS(n/z) : 479 CH*), 100 This Sheet Has Been Replaced




REPLACEMENT SHEET

28 FEB 1397

- 61 =

Example 109

(6-Hydroxy-2-cyc;ohexy1benzo[b]thien-3-yl)[4—
[3-[1-(4-methylpiperazinyl)lpropoxylphenyllimethanone

1H-—NMR(CD:;OD,5):1.14"*’2.10(12H,m).2.52(3H,s),2.57~2.90(11H.
m), 4. 17(2H, t, J=6Hz), 6. T8~1. 82(TH, m)o
MS(m/z):492QH%), 113,

Example 110 :

(6-Hydroxy—2—cyclohexylbenzo[b]thien-3—yl)[4—

[3-[2-(1,2,3,4-tetrahydroisoquinolinyl) Jpropoxylphenyll]-

methanone

MS (m/z) : 525 (MV), 146.

Example 111
(6-Hydroxy-2-cycloheptylbenzol[blthien-3-yl)[i-

[3-(1-pyrrolidinyl)propoxylphenyllmethanone

LH-NMR(CD30D, &) :1. 25~2. 24(18H, m), 2. 51~3. 16(7H, m), 4. 11(2H, t,
J=5.9Hz), 6. 68~7. 84(TH, m),
NS(m/z) : 4TTCHH), 84,

Example 112

(6-Hydroxy-2- cycloheptylbenzo[b]thlen 3-yl)[4-
[3-(1-piperidinyl)propoxylphenyllmethanone

1H-NMR(CD40D, &):1.17~2. 1T(20H, m), 2. 42~2. T5(TH, m), 4. 09 (2K, t,
J=5. 9Hz), 6. 68~7. 83(TH, m)o
HS(m/2z) :491(N¥), 98.

Example 113

(6-Hydroxy- 2-cycloheptylbenzo[b]thlen 3-yl)[u-
[3-(1-homopiperidinyl)propoxylphenyl]lmethanone

Sheet Has Been Replaced
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'E-NERCCD 50D, &):1. 24~2. 17C22K, m), 2. T1~3. 00(TH, m), 4. 112K, t,
1=5. 9H2), 6. 67~1. 81(TH, m)o
MS(m/2z):505CH*), 112,

Example 114
(6-Hydroxy-2-cyclohexylbenzol[blthien-3-y1l) [4-
[2-(1-piperidinylcarbonyl)ethyllphenyllmethanone

H-NMR(CD30D, &):1.15~1. 94(16H, m), 2. 73~3. 03(4H, m), 3. 27~3. 64
(4H, m), 6. 68~7. TT(TH, m)o
NS(m/z) : 475(M*), 348, 3350

Example 115
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[l-
[3-(1-piperidinyl)propyllphenyllmethanone

UH-NR(CDCLs. &):1. 10~2. 17C16H, m), 2. 33~2. 98(10H, ), 6. 64~T7. 7
4(7H, m)o
MS(m/z):461 (1), 98,

Example 116
(6-Hydroxy-2-cycloheptylbenzolblthien-3-y1)[l-
[2-(1-piperidinylecarbonyl)ethyllphenyllimethanone

LH-NMR(CD30D, & ):1. 11~2. 17T(18H, m), 2. 56~2. 80(2H, m), 2. 92~3. 20
(9H, m), 3. 27~3. 60(4H, m), 6. 67~7. T5(TH, m),
MS(m/z) :489(H*), 363. 349,

Example 117

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

This Sheet Has Been R eplaced
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| TH-NMR(CD30D, &6 ):1. 22~2. 15(18H, m), 2. 32~2. 48(4H, n), 2. 65~2. 82
(2H, m), 2. 96~3. 10(4H, m), 6. 69~7. T7(TH, m),
MS(m/z) : 475Ck*), 98,

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

‘H—NMR(CD30D,<5):1.13”~2.12(12H,m),2.72"“3.12(4H.m),2.77(6H75).

6. 77~1. 81(7H, m)o
HS(m/z):421 (M%), 58

Example 119

(6-Hydroxy-2-cyclopentylbenzo[blthien-3-yl)[4-~
(2-(1-piperidinyl)ethoxylphenyllmethanone

UH-NNR(CDCL, &):1. 30~2. 30C14H, n), 2. 60C4R, n), 2 85C2H. t, J=6Hz).
3. 30C1H, n), 4. 18(2H, t, J=6Hz), 6. 60~7. 305, n), 7. T5(2H, d, I=8. 8z),
MS(m/z) : 449 (M), 98,

Example 120
[6-Hydroxy-2- (4 hydroxycyclohexyl)benzo[b]-
thien-3-yl]lU4-[2~-(1-piperidinyl)ethoxylphenyllmethanone

LH-NMR(CDsOD, &):1. 10~2. 20(14H, n), 2. 60~2. 90(4H, n). 2. 97(2H, ¢,

J=6Hz), 3. 55(2H, m), 4. 27(2H, t, J=6Hz), 6. 60~7. 30(5H, m), 7. 78(2H, d, J=

8. 8 H Z) o o
ThlS Sheet Has Been Re

S Co/2:4190, 58, 300, 55, Hllllll llllll llll Il llll

Example 121
(6-Hydroxy-2-cyclododecylbenzolblthien~3-yl)[l-
[2-(1-piperidinyl)ethoxylphenyllmethanone

THiS SHEET HAS BEEN
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UH-NMR(CDCLs, &):1. 15~1. 85(28H, m), 2. 65(4H, t, J=4. 8Hz), 2. 92 (2K,
t,J=5.50 2),3.00~3. 40C1H, n), 4. 29(2H, t, J=5. 9Hz), 6. 87~7. 86(8H,
mo |

¥S(m/z) :54TCH), 98,

Example 122
(6-Hydroxy-2~-isopropylbenzo[blthien-3-yl)[l-[2-
(1-piperidinyl)ethoxylphenyllmethanone

UH-NNR(CDCls, &):1. 28(6H, d, J=6. 8Hz), 1. 45~1. 84 (6K, m), 2. 61(4H, t.
T=2. 6Hz), 2. 85(2H, t, J=5. THz). 3. 31(1H, n), 4. 19(2H, t, J=5. 5Hz), 4. 5~5.
92(1H, br s). 6. 65~7. 24(5H, m), 7. 85(2H, d, J=8. 8Hz),

HS(m/z):423CN"), 98

Example 123
(6-Hydroxy-2-~ 1sopropylbenzo[b]th1en 3-y1)[4-{2-~
(1—pyrrolldlnyl)ethoxy]phenyl]methanqne

LH-NMR(CDCls, & ):1. 27(BH. d, J=6. 8Hz), 1. 80~2. 05(4H, m), 2. 91 (4K, t,

T=3. 0Hiz), 3. 112K, t, J=5. 1Hz). 3. 00~3. 44(1H, u), 4. 27(2H, t, J=5. 30z),
4.0~4.5(1H, br s), 6.67~T.16(TH, n),
KS(n/2): 409 CH*), 84,

Example 124
(6-Hydroxy-2-cyclohexylbenzolblthien-3-yl)[l-
[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

1I-NMR(CDCl3s. & ):1.20~2. 04(14H, m), 2. 59(2H, t, I=7. QHiz), 3. 0T(2H,

£, J=7. 9Hz), 2. 80~3. 60(1H, m), 3. 25~3. 55C4H, m), 6. 72~T. T8(8H, n)o
MS(m/z):461CH*), T2

) T}us Sheet Has Been R laced
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Exémple 125
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[3-(1-pyrrolidinyl)propyllphenyllmethanone

UH-NNR(CDCls, &):1. 10~2. 20(16H, m), 2. 60~3. 00(9H, n), 6. 63~7. 74
(7H, m)o
MS(m/z): 447U, 84,

Example 126
[6-Hydroxy-2- (2-methylcyclohexy1)benzo[b]thlen-
3~-yl]l(4-[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

"H-NMR(CDCls, &):0. 82(3H, d, J=7. 0Hz), 1. 10~2. 20(13H, m), 2. 59(2H,

t. 7= THz), 2. 90~3. 80C1H, m), 3. 0TC2H, t, J=7. 9Hz), 3. 40(4LL t, J=6. 6
2). 6. 78(1H, dd, =8, 6, 2. dHz), 7. 03~T. 3L(4H, m), T. T2(2K, d, J=8. dHz),
US (n/2) : 475 Q). T2

Example 127
(6-Hydroxy-2-cycloheptylbenzol[blthien-3-y1)[4-
[2-(1-pyrrolidinylcarbonyl)ethyllphenyl]lmethanone

'H-NMR(CDCls, &):1.20~2. 15C16H, m), 2. 59(2H, t, J=T. 9Hz), 2. 80~3.
T0(1H m), 3. 07C2H, t, J=T. 5Hz5, 3. 20~3. 60(4H, m), 6. T7(1H, dd, J=8. 8, 2.
4Hz), 7. 11~7. 32(5H, m), 7. T4(2H, d, J=8. 4Hz),

- KS(m/z):475(K*), 259, 720

Example 128
(6-Hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[3-(1-pyrrolidinylcarbonyl)propyllphenyl]methanone

ThlS Sheet Has Been R laced
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LH-NMR(CDCls, & ):1. 50~9. 1T(14H, n), 2. 24(2H, t, T=6. 4Hz), 2. T4(2H,

t, J=17. 5Hz), 3. 28~3. 55(5H, m), 6. T8(1H, dd, J=8. 8, 2. 4Hz), 7. 09~17. 26(5
H,m), 7. 72(2H, d, J=8. 4Hz),

¥S(m/2z) : 475(H*), 113,

Example 129
'(6—Hydroxy-Z-cyclohexylbenzo[b]thien-3—y1)[4-
[4-(1-pyrrolidinyl)butyllphenyllmethanone

LH-NMR(CDCls, &8):1. 13~2. 08(18H, m), 2. 62~2. 94(8H, m), 3. 10~3. 40

(1H, m), 6. T3(1H, dd, J=8. 6, 2. 2Hz), 6. 82~7. 23(5H, m), 7. 67(2H, d, J=8. 1
Hz),

NS(m/z) : 461 (M%), 84,
Example 130
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[3-(1-piperidinylcarbonyl)propyl]phenyl]methanone

'H-NMR(CDCls, &):1.12~1. 85(16H, m), 1. 90~2. 14(2H, m), 2. 37C2H, t,

T=6. 8Hz). 2. TAC2H, t, J=1. 9Hz), 3. 30~3. 60C5H, m). 6. TTC1H, dd, T=8. 8, 2.
4H2), 7. 10~1. 26(5H, ), T. T3(2H, d, =8, 1Hz)q
KS(n/2): 489CHY), 1970 |

Example 131

. (6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[(4-(1-piperidinyl)butyllphenyllmethanone

LH-NMR(CDCls, & ):1. 17~2. 03(20H, m), 2. 30~2. 75(6H, m), 2. 80~3. 20
(1H,m).3.50”V4.10(2H,m).6.71(1ﬂ.dd,I=8.8.2.4Hz).7.07’~7.22(5ﬂ.m).

7. T0(2H, d, T=8. 4Hz), R S
‘This Sheet Has Been Replaced’
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E:xample 132 : | e

(6-Hydroxy-2-cyclohexylbenzolblthien-3- yl)i4-
{3-(dimethylcarbamoyl)propyllphenyllmethanone

'H-NMR(CDCls, &):1. 16~1. 85(12H, m), 1. 90~2. 15(2H, m); 2. 35(2H, t,

J=7. 3Hz), 2. T5(2H, t, J=T. THz), 2. 5~3. 1(1H, m), 2. 96(6H, s), 6. 69~T1. 73
(8H, m)o
MS(m/z) : 449(H*), 87,

Example 133

27 mg of (6-hydroxy-2-cyclohexylbenzo(blthien-
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

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-cyclohexy1benzo[b]thien—3-yl)[4-[2—(15
piperidinyl)ethoxylphenyllmethanone. '

'H-NR(CD,0D, &):1. 17~1" 96(16H, n), 2. 62~2. T3(4H, m). 2. 92(2K, t,
J=5. 6Hz). 4. 25(2H, t, T=5. 6Hz), 6. 98~8. 22(12H, m),
NS(m/z):567(N*), 98, |

The following compounds of Examples 134 to 138
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

e
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LH-NMR(CDCls, 6 ):1. 13~2. 11(16H, m), 2. 54~2. 65(4H, m), 2. 86 (24, t,
J=5.7Hz).3.02(6H,s).4.22(2H,t,I=5.7Hz),6.83ﬂ~7.88(7Hfm)o
MS(m/z):534(HT), 98, 72,

Example 135
(6-Benzoyloxy-2-cyclohexylbenzo[blthien-3-yl1)
[4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NMR(CD3sOD, &):1.17~2. 16(14H, m), 3. 27~3. 50(4H, m), 3. S9(2H, t),
4. 43(2H, 1), 7. 03~8. 24(12H, m),

HS(m/2):553 (K", 84,
Example 136

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

LH-NMR(CDClg, &6):1.17~2. 62(20H, m), 3. 02~3. 23(6H, m), 4. 12(2H, m),
6. 71~8.27(12H, m),
HS(m/z) :595(H*), 98,

Example 137 .
(6-Benzoyloxy-2-cycloheptylbenzol[blthien-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),

MS(m/z):609CH%), 112,

Example 138
(6-Benzoyloxy-2-cycloheptylbenzo[blthien-3-yl)
(4-{3-(1-pyrrolidinyl)propoxylphenyllmethanone
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LH-NMR(CDCl3, &):1.21~2. 63(18H, m), 3. 20~3. 39(4H, m), 4. 09~4. 22
(2H, m), 6. 83~8. 27(12H, m),
NS(m/z):581 (M), 84,

Example 139

A mixture of 10 mg of [6-hydroxy-2-(l4-hydroxy-.
cyclohexyl)benzol[blthien-3-yl]l4-[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-acetoxycyclohexyl)benzolblthien-3-y11{4-[2-(1-piperi-
dinyl)ethoxylphenyllmethanone.

'H-NMR(CDCls, 6):1.10~2. 20(14H, m), 2. 01C3H, s), 2. 31(3H, s). 2. 60

*~2.90(4H,m).3.03(2H.t,J=GH?).4.36(2H,t,J=6Hz).4.70(1H,m).6.80~v
7. 60(5H, m), 7. 80(2H, d, J=8. 8Hz),

MS(m/z):563(N*), 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-cyclohexylbenzol[blthien-3-y1)[4-
[2-(1-piperidinyl)ethoxylphenyllmethanone .

IH-NMR(CDCl3, 6):1.10~2.20(16H, m), 2. 31(3H, s), 2. 40~2. TO(4H, m),

2. 81(2H, t, T=6Hz), 3. 00(1H, m), 4. 19(2H, t, J=6Hz). 6. 80~7. 60(5H, m), 7.

is Sheet Has Been Replaced
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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
Tale 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 magnesium 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.
This Sheet Has Been Replaced
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CLAIMS

1. A benzothiophene derivative repréEEﬁf?H‘BY‘tne-—-;

following general formula or a salt thereof

/R3

i :C—Q-A (CHz)n B— N\R4

R1 denotes a hydrogen atom, a hydroxyl group, a

wherein,

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;
or a cycloalkyl or cycloalkenyl group optionally substi-
tuted by a lower alkyl group, a hydfoxyl group, an acyl-
OXy group or an oOXo group, :

R3 and Ru 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 heterocyclic ring
which may further contain a hetero atom'selected from O,
S and N, .
A denotes 0 or CH2,

B denotes C=0 or CH2, 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 R5 and R6 each denote a

R
lower alkyl group? or a cycloalkyl group having 3 to 8
carbon atoms optiohally substituted by a lower alkyl
group or a hydroxyl group.
3. The benzothiophene derivative or the salt

THIS SHEET HAS BEEN
A
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thereof accordlng to claim 2 wherein R3 and R Gach 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 claim 3 wherein R1 denotes a hydrox-
¥yl group. .

5. The benzothiophene derivative or the salt
thereof according to claim 4 wherein A denotes O and B
denotes CHZ‘

6. The benzothiophene derivative or the salt
thereof according to claim 5 which is (6-~hydroxy-2-cyclo-
hexylbenzo[blthien-3-y1l)[4-{2-(1-pyrrolidinyl)ethoxyl-
phenyllmethanone, (6-hydroxy-2-cyclohexylbenzol[blthien-
3-y1){U4-[2-(1-piperidinyl)ethoxylphenyllmethanone,
(6-hydroxy-2-cycloheptylbenzo[blthien-3-y1)[4-[2-(1-
pyrrolidinyl)ethoxylphenyllmethanone, (6-hydroxy-2-cyclo-
heptylbenzolblthien-3-yl)[4-[2~(1-piperidinyl)ethoxy]l-
phenyllmethanone, (6-hydroxy-~2-isopropylbenzol[blthien-3-~
y1)[4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone or
(6-hydroxy-2-isopropylbenzolblthien-3-yl1)[4-[2-(1-piperi-
dinyl)ethoxylphenyllmethanone. . .

7. The benzothiophene derivative 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-y1)[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.

g. 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 or the salt
thereof according to claim 9 which is (6-methoxy-2-cyclo-
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hexylbenzo[blthien-3-y1)[4-[2-(1- plperldlnyl)ethoxy]-
phenyllmethanone or (6-acetoxy-2-cyclohexylbenzolblthien-
3-yl)[4-[2-(1-piperidinyl)ethoxylphenyllmethanone.

11. ' A benzothiophene derivative represented by the

general formula
R”QE;IRZ

12 denotes a lower alkoxy group, and R2 denotes

wherein, R
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.

This Sheet Has Been Replaced
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NOVEL BENZOTHIOPHENE DERIVATIVE

ABSTRACT

A benzothiophene derivative represented by the
formula

//Ra

. I 0—<::>—k—amﬁn—B—N\m4
R! R?

or a salt thereof has an excellent antiestrogenic acti-
vity, and is useful as a therapeutic agent of breast
cancer, endometrial cancer, endometriosis, mastopathy,
etc.

This compound is characterized in that the
2-position (the substituent RZ) of the benzothiophene
nucleus is substituted by a halogen atom; a lower alkyl
group; or a cycloalkyl or cycloalkenyl group optionally
substituted by a lower alkyl group, a hydroxyl group,
acyloxy group or an oxo group.
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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 derivatlves
represented by the formula

3
O—@—A— (CHadn—B—N,
, . .
R! ~R?

R? denotes a hydrogen atom, a hydroxyl group,

wherein,

an alkoxy group having 6 or less carbon atoms, an acyloxy
" group of the formula R’CO-0- or R.SO,-O- or an N,N-dial-
kyl-substituted or unsubstituted carbamoyloxy group ha-
ving 6 or less carbon atoms in the alkyl moiety,

R? denotes a halogen atom, an alkyl group ha-
ving 6 or less carbon atoms, or a cycloalkyl or cycloal-
kenyl groﬁp opticnally substituted by an alkyl group ha-
ving 6 or less carbon atoms, a hydroxyl group, an acyloxy
group of the formula R'CO-0- or R®S0,-0-, or an oxo group,

R® and R* each denote a hydrogen atom or an al-
kyl group having 6 or less carbon atoms, or R? and R*
comb;ne-with the nitrogen atom to which they bind, to de-
note a heﬁerocyclic ;ing which may further contain a he-
tero atom selected frpm_o, S and N, and which may be

substituted by an alkyl group having 6 or less carbon
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" atoms or a hydroxyl group, or may be a condensed ring
with a benzene ring,

R’ denotes a hydrogen atom, an alkyl group ha-
ving 6 or less carbon atoms optionally substituted by a
halogen atom, an amino group, a carbonyl group, an al-
koxycarbonyl group having 6 or less carbon atoms in the
alkoxy moiety, an alkanoyloxy group having 6 or less car-
bon atoms. in- the alkanoyl moiety, a carbamoyl group or an
aryl group, an alkenyl groﬁp having 6 or less carbon '
atoms, optionally substituted by an aryl group, a
cycloalkyl group having 6 or less carbon atoms, or an
aryl group optionally substituted by an alkyl group ha-
_ ving 6 or less carbon atoms, an alkoxy group having 6 or
less carbon atoms or a halogen atom,

R® denotes an aryl group thionally_éubstituted

by an alkyl group having 6 or less carbon atoms,

A denotes O or CHZ'
B denotes C=0 or CHZ’ and
n denotes 1 or 2.

Background Art

.In gynecologic 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 antiéstrogenic agents, a compound
of the following formula called tamoxifen was, first,
proposed (see, UK Patent No. 1,013,907).

i
ocmcn,n(ﬁ H3
3

(A)

Tamoiifen is now widely used for treatmént’of breast
cancer, etc¢c. 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
haviné an antiestrogenic activity have been known- (see,
Japanese Laid-Open Patent Publication No. 181081/1982,
Life Sei., 26, 1453-1458, 1980). Among them; a compound
of the following formula called raloxifene has a véry
strong antiestrogenic activity, and is now under clinical
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tests.

0CH;CEH P

\ (B)

Howeveﬁ; 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 cyclo-

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 "lowerY 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, 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,

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,
eyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl group, and as the "eycloalkenyl
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, l1-cyclo-
heptenyl or 1-cyclooctenyl group, Further,
the "halogen atom" includes a fluorine, chlorine, or

bromine atom.

The "acyloxy group" is specifically a group
represented by the formula R7CO-O- or RBSOZ-O-, 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, R~ denotes
an éryl group optionally substituted by a lower alkyl
group, '

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

i 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

* eycloalkyl or cycloalkenyl group unsubstituted or substi-
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l_
tuted by one lower alkyl, hygroxyl, acyloxy or oxo group,
and therein, as the substituted cycloalkyl or cycloal-
kenyl group, there can, for example, be mentioned a
3-methy1cyclopentyl, 3-hydroxycyclopentyl, 2-methyleyclo-
hexyl, 3-methyleyclohexyl, 4-methyleyclohexyl, U4-hydroxy-
cyclohexyl, l4-acetoxycyclohexyl, 4-benzoyloxycyclohexyl,
L4.oxocyclohexyl or 2-methylcycloheptyl group.

When, in the above formula (I), R3 and R
"combing~wi;h 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", 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 T-membered

3

heterocyclic ring.

Thus, as examples of the group -N-R3, there
| R
can be mentioned amino, methylamino, isopropylamino,
dimethylamino, diethylamino, pyrrolidinyl, piperidinyl,
homopiperidinyl, pipefazinyl, morpholinyl, thiomorpholin-
yl, 3-methylpyrrolidinyl, 3-methylpiperidinyl, 4-hydroxy-
piperidinyl, 4-methylpiperazinyl, 4-ethylpiperazinyl,
2,3-dihydroindolyl or 1,2,3,4-tetrahydroisoquinolyl group,

A preferred group of compounds among the com-
pounds of the above formula (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 R2 denotes a branched chain
lower alkyl group, particularly a group of the formula

5
-C-R 5 6

|6 (wherein R” and R~ each dehote 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 éan be mentioned besides those set forth in the
later-described examples.
(6-hydfoxy-2-cyclopenty1benzo[b]thien-B-yl)[4-
[2-[1-(u-methylpiperazinyl)]ethoxy]phenyl]methanone,
(6-hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[2—[1-(3-ﬁethy1pyrrolidinyl)]ethoxy]phenyl]methanone,
(6~-hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[2-(N-thiomorpholinyl)-ethoxylphenyllmethanone,
(6-methanésulfonyloxy-z-eyclohexylbenzo[b]-
thien-3-yl)[4-[2-(1-piperidinyl)ethoxylphenyllmethanone,
(6-hydroxy-2-cycloheptylbenzolblthien-3-y1)[4-
[2-(N-morpholinyl)ethoxylphenyllmethanone,
(6-hydroxy-2-cyclooctylbenzolblthien-3-y1)[4-
[2-(1-piperidinyl)ethoxylphenyllmethanone,
(6-hydroxy-2-cyclododecylbenzolblthien-3-y1) [4-
[2-(1-pyrrolidinyl)ethoxylphenyllmethanone,
[6-hydroxy-2-(2-methylcyclohexyl)benzolblthien-
3-yll[4-[2-(dimethylamino)ethoxylphenyllmethanone,
[6-hydroxy-2-(4-hydroxycyclohexyl)benzolbl-
thien-3-yl][H-[Z-(1-pyrrolidinyi)ethoxy]phenyl]methanone,
[6-hydroxy-2-(4-hydroxycyclohexyl)benzolb]-
thien-3-y11{4-[2-(1-homopiperidinyl)ethoxylphenyl]-
methanone,
(6-hydroxy-2-isopropylbenzo[blthien-3-y1)[4~[2-
(diethylamino)ethoxylphenyllmethanone,
-(6~-hydroxy-2-isopropylbenzolblthien-3-y1)[4-[2-
(1-homopiperidinyl)ethoxylphenyl]lmethanone,
(6-hydroxy-2-sec-butylbenzo[b]th1en-3-y1)[u [2-
(1-piper1d1ny1)ethoxy]phenyl]methanone,
(6-hydroxy-2-cyclohexylbenzo[blthien-3-y1) [4-
[37(dimethylamino)propoxy]phenyl]methanone,
[6-hydroxy-2-(3-methyleyeloheiy1)benzo[b]thien-
3-y1][h-[3-(1-piperidinyl)propoxy]phenyl]methanone,
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(6-hydroxy-2-1sopropylbenzo[b]thien-3-y1)Lu [3-

(1-piperidinyl)propoxylphenyllmethanone,
(6-hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-

'[2—(diethylcarhamoyl)ethyl]phenyl]methanone,

[6-hydroxy~-2-(3-methylcyclohexyl)benzo[blthien-
3-yll[4-[2-(1-piperidinylcarbonyl)ethyllphenyllmethanone,
(6-hydroxy-2-isopropylbenzo[blthien-3-yl)[4-[2~
(1-piperidinylecarbonyl)ethyllphenyllmethanone,
(6-hydroxy-2-cyclohexylbenzo[b]thlen-3-yl)[u-
[3- (1-homopiperidinyl)propyl]phenyl]methanone, '
(6-hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[3-(N-morpholinyl)propyllphenyllmethanone, '
(6-hydroxy-2-isopropylbenzolblthien-3~yl)[4-

[3-(1-pyrrolidinyl)propyllphenyllmethanone,

(6-hydroxy-2-cyclopentylbenzolblthien-3-y1)[4-

"[3-(1-pyrrolidinylcarbonyl)propyllphenyllmethanone,

[6-hydroxy-2-(2-methylcyclohexyl)benzo[blthien-
3-y11[{4-[3-(1-piperidinylcarbonyl)propyllphenyll-
methanone,

(6-hydroxy-2-cyclopentylbenzol[blthien-3-y1)[4-
[4-(1-piperidinyl)butyl]lphenyllmethanone,

(6- hydroxy-z-lsopropylbenzo[b]thlen 3-y1)[ 4~
[u—(1-pyrrolid1nyl)butyl)phenyl]methanone.

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, succinie 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,,,@\R, L

wherein R11 denotes a hydrogen atom or a lower alkoxy
2

group, and R
5 with a compound of the formula

X! —CO—@-A—(CHz)n-—B—X’ | )

wherein X1 and x2 each denote a halogen atom, and A, B

has the same meaning as above,

and n have the same meanings as above,
"and then reacting the resultant compound of the formula

| O—@—A—(Cﬂz)n—B—X’
10 :
/@i - ()
'Rll 1 B2 .

1 2 2

wherein R1 , R, A, B, X~ and n have the same meaning

as above,

-

with an amine of the formula

R3
/

HN’ \'4
N (V)
R4

15 wherein R3 and Ru
or

(b) reacting a compound of the above formula (II) with
a compound of the formula

have the same meanings as above,
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Xl_COOA—(CHZ)n_B—N<R‘ (V1)

wherein R3, Ru, 4, B, X1 and n have the same meanings

as above, and then
(¢) 1if necessary, converting the group R'! of the
resultant compound of the formula

: :C—@—-A (CHn—B—N,

wherein R11, R2, R3 Rl‘l A, B and n have the same

//R

3
(I-1)

meanings as above,
to a hydroxyl group, an acyloxy group or an N,N-di-lower
alkyl subétituted 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 nitrohydrocarboﬁ such as
nitrobenzene or nitromethane; 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 teﬁperature 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
(II), 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
(1;y.

-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
hydﬁocarbon such as benzene or toluene; dimethyl sul-
foxide, 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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Further, 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 R! denotes a hydroxyl group can be
carried out by subjecting the compound of the above
formula (I-1) wherein R11 denotes a lower alkoxy group to
dealkylation reaction.

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
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temperature, preferably at the reflux temperature oI the

reaction mixture.

Further, the conversion to the compound 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
above forhulﬁ (I). wherein R’ denotes an N,N-di-lower
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 denotes a hydroxyl group with a substituted or
unsubstituted carbamoyl chloride in pyridine.

In the compounds of the above formula (I)
prepared according to the above-described processes, a-
cpmpound wherein B denotes CH2 can be converted to a
corresponding salt by treating it with an inorganic acid
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 exémple, extraction,
filtration, distillation, recrystallization, column
chromatography and tﬁin 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

o
Ot
i ® (1-2)
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wherein'R11, RZ, R3, R, A and n have the same meanings

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 alumipum hydride in a solvent such as tetra-
hydrofuran or dioxane under reflux with heating. The
oxidation of the resultant compound of the following

formula
i :CH—Q—A (CH2)n—CH,— N<:‘ _ _
(I-3)

11, R? R3, Ru, A and n have the same meanings

wherein R s

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 Rz 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 R2 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
R™ is a cycloalkyl or cycloalkenyl group substituted by
an acyloxy group can be prepared by acylating a compound
of the formula (I) wherein R is a cycloalkyl or cyclo-
alkenyl group substituted by a .hydroxyl group, according
to a process known per se. In this reaction, when a
1 is a hydroxyl
is acylated simultaneously and con-

2

compound of the formula (I) wherein R
group is used, R1
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verted to an acyloxy group. _
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? i

wherein R'2 denotes a lower alkoxy group and R has the
same meaning as above,

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

éan, for example, by synthesized according to the follow-
ing Reaction formula 1.
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Reaction formula 1

e
R!l ’

1 n-CquLi

Hal a —_
o, LTI~ a-»
halide R ?"OH

pb
l (C00H) »

l Reduced if desired

R g R ,

~

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 th? 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
Rz_denotes a cycloakyl or cycloalkenyl groﬁp substituted
by a hydroxyl group or an acyloxy group can be synthe-
sized by converting a compound wherein RZ dgnotes 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,
eddométriosis, 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 subcutapeously 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.

This Sheet Has Been Replaced

THIS SHEET 11AS BEgp
REPLACED




10

15

REPLACEMENT SHEET

14 AUG 1997
- 17 - i
Table
Compound ~ Antiestrogenic activity

Example 71 ++
Example T4 o
Example 75 ++
Example -76 ++
Example 77 ++
Example 86 ++
Example 87 ++
Ekamble 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, intramuscularly, 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., tabiets, hard capsules, soft
capsules, granules, powders, fine granules, pills,
troches, etc.), semi-solid forms (e.g., suppositories,
ointments, etc.) and ;iquid forms (e.g., injections,
emulsions, suspensions, lotions, sprays, ete.). 4n 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,

tale, 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 eoncentration 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, etec., 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 aﬁ 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-

R
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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 b-methoxy-2-(1-hydroxycyclohexyl)-
benzolblthiophene.

'-NHR(CDCLs, 6 ):1. 33~2. 03(10K, u), 3. 85(3H, ), 6. 941K, dd, J=2, 4,
8. 6Hz), 7. 09(1E. ), 7. 27C1E, d, J=2. 4Hz), 7. 57CIE, d, J=8. 6Hz)e
S (/) : 262(H*), 244, 219

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

. synthesized in the same manner as in Preparation example

1.
(1) 6-Methoxy—2-(1-hydroxycyclopentyl)benzo[b]thiophene

'H-NMR(CDC13s, &):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),
HS(m/z):248(H*), 230,

(1i) 6-Methoky-2-[4,4-(ethylenedioxy)-1-hydroxy-
cyclohexyllbenzolblthiophene

'H-NMR(CDCls, &):1. 30~2. 50(8H, ), 3. 85(3H. s), 3. 97(4H, s), 6. 94
(IH.dd,J=8.8.2.4Hz).7;10(1H.br.s).7.27(1ﬂ.d,I=2.4Hz).7.55(1H1d.J

=8. 8Hz).
HS¢mn/2) :320(¥*), 302, 216. 101,

(iii) 6-Methoxy-2-(1-hydroxycycloheptyl)benzol[blthio-

phene
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TH-NER(CDCL3, &):1. 46~2. T1(13H, m), 3. 84(3H, s), 6. 90(1H; dd, J=8. 8,

2.4H2).7.07(1H,d.150.4ﬂz).7.20(15.d.I=2.2Hz).7.51(1H.d.1=8.bﬁz)°
US(m/z):276(K*), 258,

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

'I-NUR(CDC1s, §):0. 82(3H, d, J=6. 6Hz), 1. 54~1. 94(108, n), 3. 85(3H,
s), 6. 94(1H, dd, J=8. 6, 2. 4Hz), 7. 03(1H, d, J=0. 4Hz), 7. 26(1H,.d, J=2. 9Hz),
7.50(1H, d, J=8. 6Hz).

HS(m/z):276(¥*), 219,

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

 H-RNR(CDCLs, 8):0. 94C3H. . J=6. 2Hz), 1. 45~2. 11C10K, ), 3. 85(3E,
s).6.94(1H,dd.1=8.6.2.4HZ).7.06(1H.d.I=0.4Hz).7.27(1H.d,I=2.9Hz).
7. 56 (1H, d, J=8. 8Hz),
¥S(m/z):276(H*), 233,

(vi) 6-Methoxy-2-[1-hyd}bxy-(u-methylcyciohexyl)]behzo-
(blthiophene

'H-NUR(CDCls, &):1. 01(3H, d, J=5. 9Hz), 1. 23~2. 56C10H, n), 3. 89(3H.
), 69318, ad, J=6. 4, 1. 882), 7. 07(1H, d, J=0. THz), 7. 20~T. 28C1H, m),
7. 66(1H, d, J=8. 6Hz), |

NS(m/2z) :276(¥*), 219,

(vii) 6-Methoxy-2-(1-hydroxycyclooctyl) Jbenzo(blthio-
phene
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'H-NMR(CDCl1s, &):1. 40~1. 88(10H, m), 2. 10~2. T9(4H, m),-3. 85(3H, s),

6. 18(1H, t, J=8. 1Hz), 6. 89(1H, dd, J=8. 8, 3. 482), 7. 05(1H, s).-7. 21(1H, d,

J=2. 4Hz), 7. 52(1H, d, J=8. 6Hz)o -
¥S(m/z) :280(CH*), 272, 244,

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

UE-NMR(CDC1s, & ):1. 23~2. 66(23H, m), 3. 85(3H, s), 6. 83(1H, dd, J=8. 6,
2. 4Hz), 7. 03(1H, s, 7. 25(1H, d, J=4. 68z, 7. 51 (1H, d, J=8. 8Hz),

US(m/z):346(H*), 328, 204

(ix) 6-Methoxy-2-(1-hydroxy-1-methylethyl)benzolblthio-

phene )
Preparation example 2

2.8 g of 6-methoxy-2-(1-hydroxycyclohexyl)-
benzo[blthiophene 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% aqueoﬁs 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)benzol[blthiophene.

'B-NER(CDCLs. &) :1. 49~2. 51(3H, u), 3. 84(3H, 5). 6. 20(1H, br), 6. 89
(18, dd, 7=2: 4, 8. 8Hz), 7. 00C1H. br), 7. 21(1H, d, J=2. 4Hz). T. 52C1H. d, J=
8. 8Hz),

NS (n/2) : 244 0"

' 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)benzolb]thiophene

LE-NER(CDCLs, &) :1. 49~2. 89(6H, n), 3. 85(3H, s), 6. 05(1H, n), 6. 86
(1H, dd, J=8. 6, 2. 4H2), 6. 97(1H, s), 7. 22(1H, d, J=2. 4Hz), 7. 541K, d, J=
8. 6Hz),

US(m/2):230CK*), 215,

(ii) 6-Methoxy-2-(4-oxo-1-cyclohexenyl)benzol[blthio-

phene
(iii) 6-Methoxy-2-(1-cycloheptenyl)benzolblthiophene

'E-NHR(CDCLs, & ):1. 47~1. 90C6E, 0, 2. 30(2H, . J=6. 8, 3. 5iz), 2. 60
~2.71(20, ). 3.85(3H, 5), 6. 35(1H, t, J=6. 8Hz), 6. 89(1H, dd, J=8. 6, 2.
4H2), 7. 02(18. &), 7. 2011, d. J=2. 2H2). 7. S1C1H, d, J=8. 62D,

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

(iv) 6-Methoxy-2-[1-(2-methylcyclohexenyl)lbenzolblthio-

phene

'E-NMR(CDCLs, & ):1. 21(3H, d, J=7. 0Hz), 1. 52~1. 85(4H, m), 2. 10~
2. 20(2H, n), 2. 75~2. 89(1H, br s), 3. 85(3H, 5), 6. 111K, t, J=3, THz),
6.90(1H, dd, J=8.6,2.4 Hz),T 02(1H, s, 7. 22(1H, d, J=2. 4Hiz), 7. 53(1H,
d, J=8. 6Hz), |
¥S(m/z):258(H*),

(v) 6-Me§hoxy-2-(1-(3-methylcyclohexenyl)]benzo[b]thio-
phene

‘KfNMR(CDC13.15):1.07(3H.d.1=5.9Hz).1.24'*2.50(7H.m).3.84(3ﬂ.
s), 6. 11(1H, d, J=12. 5Hz), 6. 90(1H, dd, J=8. 6, 2. 4Hz), 7. 01 (1H, s), 7. 21

(1H, 4, J=2. 4Hz), 7. 52(1H, d, J=8. 6Hz).
i{s<m/z):258(u+)°
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(vi) 6-Methoxy-2-[1-(4-methylcyclohexenyl)lbenzo{blthio-

phene

LE-NMR(CDCls, &):1. 01(3H. d, J=5. THz), 1. 26~2. 59CTH, m), 3. 84(3H,
s, 6. 12~6. 18C1K, br s, 6. 89(1E, dd, J=8. 6, 2. 4Hz), 7. 00(1K, 5), 7. 21

(1H, d, J=2. 48z), 7. 52(1H, d, J=8. 6Hz),
HS(m/z) :258(N*), 216,

(vii) 6-Methoxy-2-(1-cyclooctenyl)benzol[blthiophene
' H-NHR(CDCLs. &) : L. 54~1. 83(8H, m), 2. 21~2. 40C2H, m), 2. 69C2H, t, J
-5. 1Hz), 3. 84(3H, 5. 6. 18C1H, t, J=8. 1Hz), 6. 89C1H, dd, J=8. 6, 2. 4iiz),
7. 04(1K, s, 7. 21 (1K, d, J=2. 4Kz), 7. 52(18, d, J=8. 6Hz).
HS(m/z) : 272(N*), 244,

(viii) 6-Methoxy-2-(1-cyclododecenyl)benzol[blthiophene

'H-NER(CDCLs, 6 ):1. 23~1. 80C16H, ), 2. 26(2H, q, J=7. 5, 7. 0Hz), 2. 59
(28, t, J=6. 8Hz), 3. 84(3H, 5), 5. 93C1H, t, J=. 1Hz), 6. 90C1, dd, J=8. 6, 2.
4H2); 7. 04C1E, 5), 7. 21 (11, d, J=2. 4H2), 7. 521K, d, J=8. 6Hz).

US(n/z) :328CH*), 204 |

(ix) 6-Methoxy-2-isopropenylbenzolblthiophene
Preparation example 3

2.5 g of 6Qmethoxy-2—(1-cyclohexeny1)benzo[b]-
thiophene was dissolved in 20 ml of ethjl acetate, 800 mg
of 5% palladium-carbon was added, and hydrogenation was
carried out at room temperature and at atmospherxc pres-
sure. The reaction mixture was filtered, and the fllt—
rate was concentrated to obtain 2.5 g of 6-methoxy-2-~
cyclohexylbenzol[blthiophene.
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'H-NHR(CDCLs, &):1. 15~2. 21108, m), 2. 82(1H, n), 3. 84(3H.’s). 6. 83
~1.5T(4H, n),,

¥S(m/z) :246 (U)o

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

(i) 6-Methoxy~2-cycopentylbenzo[blthiophene

{§-NER(CDC1s, &) :1. 46~2. 30C8H, n), 3. 27C1E, n), 3. 84(3H, 5, 6. 91
(11, s). 6. 94C1H, dd, J=8. 6, 2. 4Hiz), 7. 25(1H, d, J=2. 4Hz). 7. 52(1H, d. J=8.
6Hz),

HS(m/2):232(H*), 203,

(ii) 6-Methoxy-2-(4-0xo-1-cyclohexyl)benzol[blthiophene

- 1§-NMR(CDCls, 6):1.50~2. T0(8H, m), 3. 35(1H, m), 3. 85(3H, ). 6.96
(1E dd, 7=8. 6. 2. 4Hz), 6. 98C1H, br s), 7. 28C1H, d, J=3. 4Hz), 7. 55(1H, d, J

=8, 6?{2)0

(iii) 6-Methoxy—2-cycloQFptylbenzo(b]thiophene
'B-NER(CDCls, 6):1. 41~2. 25C12H, n), 2. 89~3. 09(1H, n), 3. 833K, 5),
6. 91(1H, dd, J=8. 6. 2. 4Hz), 6. 8TC1H. s), 7. 24(1H, d, J=2. OHz). 7. 51(1H, d,
J=8. 6Hz), |
US(n/z):260(K*), 203,
(iv) - 6-Methoxy-2-(2-methyleyclohexyl)benzolblthiophene.
1 E-NER(CDCLs, & ):0. 80(3H, d, J=7. 0HZ), 1. 20~2. 40(8H, n), 2. 98~
3. 13(18, u), 3. 83(3H, s). 6. 85C1E, s), 6. 91C1H, dd, J=3.8, 2, 4iz), 7. 25(1H,
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d, J=2. 4Hz), 7. 53(1H, d, J=8.6Hz).

S(n/z):260(N*), 203,
(v) 6-Methoxy-2-(3-methyleyclohexyl)benzolblthiophene

'H-NER(CDC1s, &) :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. 5H2). 7. 52(18, d, J=8. 8Hz),
¥S(m/z):260(H*)o
(vi) 6-Methoxy-2-(4-methyleyclohexyl)benzolblthiophene
'H-NNR(CDC1s, &):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(n/z):260(K*), 203,
(vi1) 6-Methoxy-2-cyclododecylbenzolblthiophene
'H-NMR(CDC1s, &§):1. 14~1. 97(22H, m), 3. 01'7'3. 15(1H, m), 3. 84(3H, s),
15 6.91C1H, dd, J=8.8, 2. 4Hz), 6. 80C1H, s), 7. 25(1H, d, J=2. 2Hz), 7. 52(IE, d.
J=8. 6Hz), - h
Ms(q/z):330(n*)o
(viii) .6-MethonyZ-isopropylbenzo[b]thiophene
'H-NMR(CDC1s, & ):1. 37(6H, d, J=T. 8Hz), 3. 04~3. 35(1H, m).. 3. 84(3H, s),
20 6. Q?CIH. dd, J=8. 6. 2. 4Hz), 6. 89(1H, s), 7. 25(1H, d, J=2, 4Hz).-.7. 52(1H.d, .

J=8. 6Hz), - This Sheet Has Been Replaced
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Preparation example 4 _

The same operations as in Preparation example 1
were -carried out using 180 mg of 6-methoxybenzolblthio-
phene, and 450 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-methylbenzol[blthiophene.

'H-NER(CDC1s, &6 ):2.53(3H, s), 3. 85(3H, s), 6. 85~17. 56 (4H, m),
HS(m/z):164(H*)q

Preparation example 5

The same operations as in Preparatién example 1
were carried out using 495 mg of 6-methoxybenzol[blthio-
phene, and chlorine gas in place of cyclohexanone, and

. then purification was carried out by TLC (developing

solvent, chloroform : n-hexane = 4 : 1) to obtain 172 mg
of 6-methoxy-2-chlorobenzo[blthiophene.

H-NMR(CDCls, &):3. 85(3H, s). 6. 89~7. T3(4H, m),
¥S(n/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 1,2;aichloroethahe 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[b]lthiophene, 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-

5 hexylbenzol[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;]=5.5Hz).6.77“v8.04(7H.m)o
MS(n/z) : 430, 428, |
10 The folloﬁing compounds of (i) to (ix) were
synthesized in the same manner as in Preparation example
6.
(1) (6-Methoxy-2-cyclohexylbenzol[blthien-3-yl)[4-(2-
chloropropoxy)phenyllmethanone '
15 'H-NHR(CDCls, &):1.12~2.41(12H n), 3. 00C1H, m), 3. T4(2H, t, J=6Hz),
- 3.84(3H, s), 4. 19(2H, t, J=6Hz), 6. 76~8. 04(TH, m),
MS(m/z) :444, 442,
(ii)' [6-Methoxy-2-(2-methylcyclohexyl)Benzo[b]thien-3-
v11[4-(2-chloroethoxy)phenyllmethanone
20 UH-NMR(CDCls, &):0.72~2. 46(12H, n), 3. 82(2H, t, J=5. 8Hz), 3. 88(3H.
s), 4. 31 (28, t, J=5. 8Hz), 6. 76~8. 04(7H, m),
_HS(m/z);444.442o
(iii) (6-Methoxy-2-cycloheptylbenzol[blthien-3-y1)[(4-
(2-chloroethoxy)phenyllimethanone :
25 'B-NMR(CDCLs. 6):1.26~2.17(12R, u), 3. 16C1H, u), 3. 81(2H, . J=5. TH
" 2),3.84(3H, 5), 4. 28(2H, br t), 6. 78~8. 08(7H, m),
US(n/z):444, 442, .
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(iv) (6-Methoxy-2-cycloheptylbenzo[blthien-3-yl)[4-

(2-chloropropoxy)phenyllmethanone
R-NER(CDCls, &):1.26~2. 33C14H, w), 3. 75(2H, t, I=6Hz), 3. 85(3H, s),
4.19(2H, t, T=GHz), 6. 78~8. 04(TH, m), |
¥S(m/z):458. 4564

(v) [6-Methoxy-2-(3-methylecyclohexyl)benzol{blthien-3-
yl][4-(2-chloro¢thoxy)phenyl]methanone

VH-NHR(CDCls, &) :0. 78~2. 08(12H, m). 3. 81(2H. t, J=5. THz), 3. 83(3H.
s). 4. 30(2H, br t), 6. 78~8. 08(TH, m),
NS(m/z) :444, 442,

fvi) (6-Methoxy-2-cyclopentylbenzo[blthien-3-yl)[4-(2-

chloroethoxy)phenyllmethanone
‘H—NHR(CDCls.¢5):l.25f~2.21(8H.m).3.33(1H.m).3.75’*3.88(5H.m).
4. 28(2H, t, J=5. 6Hz), 6. 79~8. 04(7H, m),
US(n/z):416, 4140

(vii) (6-Methoxy-2- cyclopentylbenzo[b]th1en-3 yl)[4-(2-
chloropropoxy)phenyllmethanone

'H-NER(CDCLs; &):1.22~2. 42(10R, n), 3. 36(1H, m), 3. T4(2H, t, J=5. OH
z), 3. 84(3H, s). 4. 18(2H, t. J=5. 9Hz), 6. T9~8. 01(TH, m),
S(n/z) : 430, 428,

(viii) (6-Methoxy-2-cyclododecylbenzolblthien-3-y1){U-
(2-chlorocethoxy)phenyllmethanone
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LE-NMR(CDCl,, & ):1. 15~2. 10(22H, m), 2. 90~3. 20(1H, m). 3. T6(3H, 5,

1& Aug 1997

3. 8291, t, J=5. 3Hz). 4. 292N, t, J=5. 5Hz), 6. 85(1H, dd, J=7. 0, 2.-2Hz), 6.
90(2H, d, J=9. 0H z). 7. 25~7. 58(2H, m), 7. 76 (2K, d, J=9. 0Hz),
NS(n/z) :512€K+), 329, 1830 |

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

'E-NR(CDCLs, &):1. 31(6E, d, J=6. 8Hz), 3. 19~3. 49(1H. n). 3. 83(2H. ¢,
1=5. 9Hz). 3. 85(3H. 5, 4. 30(2H, t, J=5. 5H2), 6. 93(1H, d, J=8. 8Hz), 6. 85(1
. dd, J=8.8. 2. 4H 2), 6. 85~6. 96(1H, n), 7. 24(2H, d, J=8. 6Hz), 7. 84(2H,
d, J=9. 0Hz),

US(n/z) : 388 CH+), 3730

Preparation example 7

353 mg of (6-methoxy-2-cyclohexylbenzolblthien-
3-y1)[4¥[2—(1-piperidinylcarbonyl)ethyl]phenyl]metﬁénone
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 small 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-y1)[4-[3-(1-piperidinyl)propyllphenyllmethanol.

'H-NMR(CDCls.15):1.2§'~2.86(26H.m).3.4(1H,m).3.85(3H.s).6.26
(1H, s), 6. T1~17. 60(7H, m)
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The following compounds of (i) to (iv) were

synthesized in the same manner as in Preparation example

7.
(i) (S-Methoxy-z-cycloheptylbenzo[b]thien-3-y1)[u_[3-

(1-piperidiny;)propyl]phenyl]methanol
1g-NMR(CDCls, &):1. 25~2. 80(28H, m). 3. 34(1H, m), 3. 80(3H, s), 6. 26

(18, 5), 6. 72~T. 53(TH, n)o
 US(n/z) : 491U, 98

(ii) (6-Methoxy-2-cyclohexylbenzo(blthien-3-y1l)[(4-[3-~
(dimethylamino)propyllphenyllmethanol

_'H-NHR(CD30D, &):1.21~2. 05(10H, m), 2. 29(6H, s), 2. 29~2. 63(2H, m),
3. 47~3. T2(4H, m), 3. 78(3H, s), 6. 21(1K, 5), 6. 68~7. 58(TH, m),
¥S(m/2) :437CU¥), 58,

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

{H—NMR(CDCls.15):1.10“*2.05(16H,m),2.45’:2.78(8H.m)}2.85**3.50
(1H, m), 3. 80(3H, s). 6. 26(1H, 5), 6. T1~T7.52(7H, m),
¥S(m/z):463 (). 84,

(iv) (6-Methoxy-2-cyclohexylbenzolblthien-3-y1)[4-[l-
(1-pyrrolidinyl)butyllphenyllmethanol

Example 1. .
1 ml of pyrrolidine was added to 30 mg of (6-
methoxy-2-cyclopentylbenzolblthien-3-y1){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-

THIS SHEET HAS BEEN
REPLACED
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nol = 19 : 1) to obtain 28 mg of (6-methoxy-2-9yclo-

pentylbenzo[b]thien-3-yl)[h—[z-(1-pyrrolidinyl)ethoxy]-
phenyllmethanone.

'H-NMR(CDCls, &):0. 94~2. 4T(12H, m), 2. 55~2. T9(4H, m), 2. 94 (2K, t,

14 5””iQ3?

J=6Hz), 3. 41(1H, u), 3. 84(3H, s, 4. 19(2H, t, J=6Hz), 6. 79~7. 87(7H, n),
HS(m/z) : 443 (4*), 84,

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

Example 2

(6-Methoxy-2-cyclopentylbenzolblthien-3-y1) [4-
{2-(1-homopiperidinyl)ethoxylphenyllmethanone

" 'H-NMR(CDCls, §):1.25~2. 16(16H, m), 2. TT~2. 92(4H, m), 2. 94(2H. t,
J=6Hz), 3. 3(1H, m), 3. 84(3H, s). 4. 12(2H, t, T=6Hz), 6. T9~T7. 87(TH, m),
US(m/z): 477(M+> 112,

Example 3
(6-Methoxy-2-cyclopentylbenzo[blthien-3-y1)[4-
[2-01-(3-methylpiperidinyl)Jethoxylphenyllmethanone

"B-NUR(CDC15, &):0. 89(3H, d, J=5. 9Hz), 1. 25~2. 23C15H. n), 2. 87~
3. 60(5H, m), 3. 84(3H, ), 4. 262K, t, J=5. THz), 6. T9~T. 87(TH, n).
ESCn/z) : 4TTQH*), 112,
Example U4

. (6-Methoxy-2-cyelohexylbenzo[blthien-3-y1)[4-
[2-[1-(4-methylpiperazinyl) Jethoxylphenyllmethanone

*H-NMR(CDCls, &):1.12~2. 0TC10H, m). 2. 323K, s), 2. 37~2. 75(3H, ),

2. 84(2H, t, J=5: THz), 3. 84 (3K, s), 4. 1T(2H, t, J=5. THz), 6. T7~7. 88CTE.
m),

US(m/z):492(¥*), 113,

THIS SHEET HAS BEEN
REPLAGED.
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Example 5

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

5 LH-NMR(CDCl1,, 6){1.10’*2.16(10H.m).2.61**3.09(7H.m).3.84(5H.m).
4. 28(2H, t, J=5. THz), 6. 716~7. 87(11H, m),
MS(h/Z):525(M+).146o
Example 6

(6-Methoxy-2-cyclohexylbenzolblthien-3-y1)[4-~
10 ([2-[1-(4-hydroxypiperidinyl)]ethoxylphenyllmethanone

TH-NMR(CDCl;, &):1.12~2. 16(14H, m), 2. 34~3. 07(TH, m), 3. 69~3. 84
(4H, m), 4. 23(24, t, J=5..THz), 6. 78~17. 86(7H, m),
US(m/z) : 493 (™), 114,

Example 7.
15 (6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[2-(diethylamino)ethoxylphenyllmethanone

TH-NUR(CDCLs, &):0. T7~2. 13(168, w), 2. T2C4R, @), 2. 96 (2H, t, J=6Hz),
3. 84 (3L, s). 4. 18C2H, t, T=6Hz), 6. 78~7. 85(TH, n),
HS(m/z) :465CH*), 860

20 Example 8
- (6-Methoxy-2-cycloheptylbenzo(blthien-3-yl) (4~
{2-(1-pyrrolidinyl)ethoxylphenyllmethanone

"H-NMR(CDCls, &):1. 22~2. 24(16H, m), 2. 5~2. 72(4H, n), 2. 94(2H, t, -
J=5. 9Hz), 3. 2(1H, n), 3. 84(3H, s), 4. 19C2H, t, J=5. 9Hz), 6. 78~8. 03(TH,

25 B),

US(n/z) : 4TT(H*), 84, THIS SHEET HAS BEEN
" REPLACED
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(6-Methoxy-2-cycloheptylbenzo[blthien-3-y1)[4-
[2-(1-homopiperidinyl)ethoxylphenyllmethanone
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'H-NMR(CDC1s, &):1.25~2. 16(20H, m), 2. 79~2. 85(4H, m), 3. 03 (2K, t,
J=3. 9Hz). 3. 84(3H. s), 4. 18(2H, t, J=5. 9Hz), 6. T8~17. 85(TH, m),
¥S(m/2) :505CH*), 112,

Example iO .
(6-Methoxy-2-cycloheptylbenzol{blthien-3-y1)[4-
(2-[1-(3-methylpiperidinyl)lethoxylphenyllmethanone

'H-NMR(CDC13. §):0. 92(3H, d, J=5. 9Hz), 1. 12~2. 69(19H, n), 2. 60~
3. 25(5H, n), 3. 83(3H, s), 4. 19C2H, t, I=5. 9Hz), 6. T8~8. 00(TH, n),
HS(m/z) :505 (M), 1126

Example 11

(6-Methoxy-2-(2-methylcyclohexyl)benzo[blthien-~
3-y1l)T4~[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

{-NNR(CDCLs. &):0. 84(3H, d, J=T. 082), 1. 13~2. 15(13, n), 2. 57~
2.89C4H,n). 2.97T(2H, ¢, 5=5. 882, 3. 4C1E, ). 3. 84(3E, 5), 4. 81 (2K £, J
5. 8H2), 6. TI~7. 85(TH. o

lMS(m/z):477(H+).84o

Example 12

[6—Methoxy-2-(2-methylcyclohexyl)benzo[b]thxen-
3—y1][u [2 (1-piperidinyl)ethoxylphenyllmethanone

LH-NMR(CDC1s, & ):0. 80(3H, d, J=7. 0Hz), 1. 13~2. 29(15H, m), 2. 53(4H,
m), 2. T9(2H, t. J=6Hz), 3. 3(1H. m), 3. 84(3H. s). 4. 17(2H, t. J=6Hz), 6. 7T~
7. 85(7H, m)o
 US(a/2) 491(H%), 98,
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[6-Methoxy-2-~(2-methylcyclohexyl)benzo[blthien-
3-y1][4~[2-(1-homopiperidinyl)ethoxylphenyllmethanone

1H-NMR(CDCLs, &):0. 83(3H, d. J=T. 0Hz), 1. 13~2. 0TC1TH, m), 2. 75~
9. 88(4H, m), 3. 01(2H, t, J=6. 2Hz), 3. 4(1H, n), 3. 84(3H, ), 4. 1T(2H. t. J=
6. 2Hz). 6. 62~7. 85(TH, m),

US(n/z) :505CH*), 1126

Example 14

[6-Methoxy-2-(3-methyleyeclohexyl)benzol[blthien-
3-y1J[4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NHR(CDCls, &6):0. 88(3H. d, J=5. 3Hz), 1. 03~2. 68(13H, m), 2. T2~

2.90(4H, m), 3.03(2H, t, J=5. THz), 3. 5(1H, m), 3. 84(3H. s). 4. 5(2H, t, T

=5. THz), 6. 78~17. 85(TH, m),
HS(m/z) : 4TT(H*), 84,

Example 15

[6-Methoxy-2-(3-methyleyclohexyl)benzolblthien-
3- yl][h [2-(1-piperidinyl)ethoxylphenyllmethanone

'H-NER(CDCLs, &) :0. 88C3H, d. J=5. 3Hz), 0. 94~2. 33(15H, ), 2. 48~

2.59C4H, m), 2.81(2H, t. J=5.9Hz), 3. 1(1H, m), 3. 84(3H, s), 4. 19(2H, t. J
=5. 9Hz), 6. TT~T. 85(TH, m)o
NS(m/z):491 (%), 98,

Example 16 _ .
[6-Methoxy-2-(3-methylcyclohexyl)benzo[blthien-
3-y1]1[4-{2-(1-homopiperidinyl)ethoxylphenyllmethanone

 'H-NMR(CDC13, §):0. 83(3H, d. J=5. 5H2), 1. 00~2. 80C17H, m), 2. 86~
3. 00(4H, m), 3. 08(2H, t. J=5. THz), 3. 84(3H. s). 4. 23(2H, t, J=5. THz), 6. T8

~7. 85 7“0 [+ ]
(78, ») THIS SHEET HAS BEEN

REPLAGED
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¥S(m/z):505(*), 1120

Example 17

[6-Methoxy-2-(3-methylcyclohexyl)benzo[blthien-
3-yl]ll4-[2-[1-(3-methylpiperidinyl)lethoxylphenyllmetha-
none ' :

'H-NMR(CDCls, 6 ):0. T1~0. 99(6H, m), 1. 00~2. 67(16H, m), 2. 72~3. 15
(5H.m). 3. 84(3H, s), 4. 1T(2H, t, J=6Hz), 6. T7~1. 85(TH, m),
¥S(m/z) :505(U"), 112,

Example 18

(6-Methoxy-2-cyclopentylbenzo[blthien-3-yl1l){4-
[3-(1-piperidinyl)propoxylphenyllmethanone

'H-NHR(CDCLs, &):1. 25~2. 62220, m), 3. 3C1H, m). 3. 84 (3K, s). 4. 08
(2H, t. J=6. 3Hz), 6. T9~T. 8TCTH. m)o
| US(n/2):4TT(H*), 98,

Example 19

(6-Methoxy-2~cyclohexylbenzolblthien-3-y1)[4-
[3-(diethylamino)propoxylphenyllmethanone
LH-NMR(CDCls, 6 ):1. 26(6H. t), 1. 40~2. 36(14H. n), 2. T8~3. 14(4H. n),

3.84(3H,s), 4. 13(2H, t, J=5. 8Hz), 6. TT~17. 85(TH, m),
HS(m/z) :479(U*), 86,

Example 20

(6-Methoxy-2-cyclohexylbenzol(blthien-3-y1)[L-
[3-(1-pyrrolidinyl)propoxylphenyllmethanone

LH-NMR(CDCls, &6):1. 15~3. 04(23H, m), 3. 84(3H. s, 4. 11(2H. t, J=6. 3
Hz). 6. T7~7. 85(TH, m)s

US(m/2z) :477QU), 84, ' THIS SHEET HAS BEEN
REPLACED
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Example 21
(6-Methoxy-2-cyclohexylbenzo[blthien~3-y1)[4-
[3-(1-piperidinyl)propoxylphenyllmethanone

UH-NHRCCDCLs, §):1. 12~3. 04C18H, ), 2. 47(6H, w), 3. 0CLH, u), 3. 84
(38, 5). 4. 09(2H, t, 7=6. 2Hz). 6. TT~T. 88CTH, m)o
KS(n/z) :491CH*), 98, '

Example 22

(6-Methoxy-2-cyclohexylbenzolblthien-3-y1) (4~
[3-(1-homopiperidinyl)propoxylphenyllmethanone

'H-NMR(CDC13, 6):1.11~3. 11(20H, m), 2. 85(6H, m), 3. 84(3H, s), 4. 11
(2H, t, J=6. 2Hz), 6. 78~T7. 85(TH, m),
MS(m/z):505(¥"), 112,

Example 23

(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
(3-[1-(3-methylpiperidinyl) Jpropoxylphenyllmethanone

'H-NHR(CDC13, 5):0.87(3H,d,]=5.7HZ),1.00773.13(24H.h).3.84(3H.
s).4.09(2H,t,I=6.3Hz).6.?7f~7.85(7ﬂ,m)o

HS(m/z):505CK*), 112,
Examble 24

(6-Methoxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[3 (1= (4-methylpipera21nyl)]propoxy]phenyl]methanone

TH- NMR(CDCI& d):1.12~2. 29(12H m. 2. 3434, s), 2. 56(10H m), 3. 84

(3H,s>.4.09czn.t.:=s.3Hz).6.?7-7.8s(7n.m)°
HS(m/Z) :506 CH*), 1130

) QUEET ) )
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Example 25

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

\B-NHR(CDCl, 6):1. 18~3. 67(21H, u), 3. 84(3H, 5, 4. 15(2H, t, I=6, 3
Hiz), 6. T4~8. 45(L1H, n), |
S (n/2) :539CH*), 146,

Example 26

(6-Methoxy-2-cycloheptylbenzolblthien-3-yl1)(4-
{3-(1-pyrrolidinyl)propoxylphenyllmethanone

'H-NMR(CDCls, &):1.26~3. TT(25H. m), 3. 84(3H, s). 4. 10(2H. t, J=6. 3
Hz), 6. 78~17.88(TH, m)o
MS(m/z):491CH™), 84,
Example 27

(6-Methoxy-2- cycloheptylbenzo[b]thlen-3 yl)[4-
{(3-(1-piperidinyl)propoxylphenyllmethanone

'E-NMR(CDCls, 6):1. 26~3. T7(27H. n), 3. 84C3H, s), 4. 08(2H, t, J=6. 3

Hz), 6. 76~17. 88(7H, m), T
¥S(m/z) :505CH*), 98,

Example 28

(6-Methoxy-2~-cycloheptylbenzolblthien-3-y1) [4-
[3-(1-homdpiperidinyl)propoxylphenyllmethanone

'E-NKR(CDCLs, &):1. 18~3. 80(29K, u), 3. 84(3H, s), 4. 10(2H, t, J=6. 3
Hz), 6. 78~1. 92(7H, n),
 ¥S(m/z):518Q4Y), 112,

[
heet Has Been Replaced
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Example 29

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

'H-NHR(CDCLs, &):1. 25~1. 85(28H, m). 2. 62(4H, t, J=5. 3H2), 2. 88 (2K,
t, J=5. 9Hz), 3. 00~3. 25(1H, n), 3. T6(3H.-s). 4. 23(2H, t, J=5. 9Hz), 6. 84~
7. 57(5H, ), 7. T9(2H, d, J=8. 8Hz), |
¥S(m/z) :561(H*), 459, 98, _

Example 30

(6~Methoxy-2-isopropylbenzolblthien-3-y1)[{4-[2-
(1-piperidinyl)ethoxylphenyllmethanone

E-NUR(CDCLs, &): 1. 30C6H. d. J=6. 8Hz), 1. 50~1. T5(6H, m), 2. 57C4K, t.
T=1. 3Hz), 2. 822K, t, T=4. 2Hz), 3. 31C1H. n). 4. 06(3H, s, 4. 19C2E, t, I=5.
OHz), 6. 76~7.24 (5K, m), 7. 80C2H, d, J=0. DHz).

¥S(n/2) : 437CH*), 98 |

Examﬁle 31
. (6-Methoxy-2-isopropylbenzo[blthien-3-yl){4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

'B-NHR(CDCls, &) :1. 30C6H, d, J=6. 8Hz). 1. 88~2. 05(4H, m). 3. 00(4H, t.
1=5. THz), 3. 18(2H, t, J=5. THz), 3. 34~3. 60(1H, n), 3. 84(3H, s). 4. 38(2H

t J=5. 3Hz), 6. 79~7. 28(5H, m), 7. 82(2H, d, J=8, 8Hz),
¥S(m/Z) : 423(U*), 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-
cyclohexylbenzol[blthien-3-yl)[4-(2~-chloroethoxy)phenyll~ -
methanone was added, followed by reflux with heating for

.THlS SHEET HAS BEEN
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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 = § : 1) to
obtain 12 mg of (6-methoxy-2-cyclohexylbenzo(blthien-3-
y1)[4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone.

'H-NHR(CDCl13, 6):1.15~2. 10(14H, m), 2. 67~2. 86 (4H, m), 3. 00(2H, t,
J=5. THz), 3. 4(1H, n), 3. 84(3H, s), 4. 23(2H, t, J=5. THZ), 6. 78~T7. 86(TH,

mo

HS(n/2) : 463CH*), 84,

The following compounds of Examples 33 and 3%
were synthesized in the same manner as in Example 32.

Example 33 . _
(6-Methoxy~-2~-cyclohexylbenzolblthien-3-y1)[4-

[2-(1-homopiperidinyl)ethoxylphenyllmethanone
'H-NER(CDCLs, &):0. 83~2. 11(18H, u), 2. T4~2. 85(4E. m), 3. 04(2H, t,
J=6Hz), 3. 84(3H, s), 4. 20(2H, t, J=6Hz), 6. 78~7. 88(TH, m),
¥S(m/2) :491(H*), 1126

Example 34

(6-Methoxy-2-cyclohexylbenzolblthien-3-yl)[i-
{2-(N-morpholinyl)ethoxylphenyllmethanone

'H-NMR(CDC13, & ):0. 85~2. 1T(10H, m), 2. 56~2. 66(4H, m), 2. 85C2H, t. -
J=5.THz), 3. 0C1E, u), 3. 61~3. 80C4E, m), 3. 84(3H, s), 4. 202K, t, J=5. 7

Hz), 6. T7~7. 89(TH, m),
This Sheet Has Been Replaced

5o/ 47aCH. 10, T

Example 35
50 mg of (6-methoxy-z-cyclohexylbenzo[b]th;en- _

3-y1)[4~(2-chloroethoxy)phenyllmethanone was dissolved in

THIS SHEET HAS Be?i}
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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 houré, 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 aquéous sodium bicarbonate solution was
added, and the mixture was extracted with ethyl acetate.
The orgabic 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-cyclohexylbenzo(blthien-3-y1l)E4-{2~-[1-(3-
methylpiperidinyl)lethoxylphenyllmethanone.

'H-NMR(CDCl;, 6):0.87(3H.d, J=5. THz), 1. 01~2. T6(17H, m), 2. 73~
3.11(5H, m), 3. 84(3H, s), 4. 18(2H, t, J=6Hz), 6. 75~1T. 88(7H, m),
HS(m/2): 491(M+) 112,

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

Example 36 _
' (6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3-(N-morpholinyl)propoxylphenyllmethanone

'H-NMR(CDCl3, 6):1.13~3. 04(18H. m). 3. 0(1H, m), 3. 73(4H, m), 3. 84

(3H.s).4.10(2H,t.I=4.7Hz).6.77'~7.85(7H.m)9
HS(m/z) :493(U*), 1000

Example 3?

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-chlorocethoxy)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

[ THIS SHEET HAS BEEN
REPLACED _




10

15 -

20

25

REPLACEMENT SHEET

{4 ANE.12

- 41 -
(developing solvent, chloroform : methanol = 19 : 1) to

obtain 35 mg of (6-methoxy-2-cyclopentylbenzol[blthien-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
Hz).3.25’"3.79(1H,m).3.84(3ﬁ.s).4.14(2H.t.I=5;7Hz),6,790~7,90(7ﬂ,
m)o |

HS(m/z) : 423 (U*), 58,

The following compounds of Examples 38 to 58
were synthesized in the same manner as in Example 37.

Example 38

(6-Methoxy-2-cyclopentylbenzol[blthien-3-yl)[4-
[2-(diethylamino)ethoxylphenyllmethanone

1H-NMR(CDCl3, &):1. 10(6H, t, J=T7. 2Hz). 1. 26~2. 47(8H. m), 2. TO(4H,
. q),2.94(2 H,t, I=6Hz), 3.25~3. 58(1H, m), 3. 84(3H, s), 4. 15(2H, t, J=6
Hz),6.79~7.87(TH, m).
¥S(m/z):451(HF), 86,

Example 39

(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[2-(dimethylamino)ethoxylphenyllmethanone

'H-NMR(CDCls, 6):1. 18~2. 12(10H, m), 2. 3T(6H, s), 2. 6~3.2(3H. m),
3.84(3H, s), 4. 16(2H, t, J=5. THz), 6. T8~7. 85(7H, m),
MS(m/z) : 437CH*), 58,

Example 40

(6-Methoxy-2-cyclohexylbenzo[b]thien-B:yl)[u-
(2-(1-piperidinyl)ethoxylphenyllmethanone N
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'H-NMR(CDC13, &):1. 15~2. 09(10H. m), 2. 55~2. 66 (4H, m), 2. 8T7(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,
m)o

ES(m/z) :4TTCH*), 98,

5 Example 41
(6-Methoxy-2-cycloheptylbenzol[blthien-3-y1)[4-
[2-(dimethylamino)ethoxylphenyllmethanone

LH-NMRCCDCls, 6):1. 26~2. 16C12H, m), 2. 38(6H. s), 2. 80C2H, t, J=5. 6
Hz), 2. 89~3. 73(1H. m), 3. 83(3H, 5, 4. 16 (2K, t. J=5. 6Hz), 6. 78~1T. 85(7H.
10 mo

MS(m/z):451(K+).58o

Example 42
(G-Methoxy-z-cycloheptylbenzo[b]thien-3-yl)[u-
[2-(diethylamino)ethoxylphenyllmethanone

15 TH-NMR(CDCIL 5)21.15(6H,t,1=7.2HZ).1.26’*2.16(12H.m).2.78(4&
.Q).3.01(2H.t,I=5.9Hz).3.84(3H,s).4.23(2H.t;1=5.9HZ).6.78"‘7.85
(7H, m), . ) .
¥S(n/z) :479CH*), 86,

Example 43
20 . (6-Methoxy-2-cycloheptylbenzo[blthien-3-yl)[l-
[2-(1-piperidinyl)ethoxylphenyllmethanone '

LE-NMR(CDCls, &):1. 25~2. 22C18H, m), 3. 02~3. 31(7H, m), 3: 84(3H. s).

'4. 49~4. 6OC2H, m), 6. T8~7. 86 (TH, m)o _
This Sheet Has Been Replaced
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Example 44

[6-Methoxy-2-(3-methylecyclohexyl)benzo[blthien-
3-y1]{4-[2-(dimethylamino)ethoxylphenyllmethanone

'H-NMR(CDCls, &) :0. 85(3H, t, J=6Hz), 0. 94~2. 31(9H, m), 2. 37(6H. s).
2. T8(2H. t, J=5. 6Hz). 3. 84(3H. s). 4. 15(2H, t, J=5. 6Hz), 6. 77~T. 85(7TH,
m) o

HS(m/z) :451 ("), 58,

Example 45

[6-Methoxy-2-(3-methylcyclohexyl)benzol[blthien-.
3-y1l[4-[2-(diethylamino)ethoxylphenyllmethanone

‘H-NMR(CDCL& 8):0.87(6H. t), 1.00~2. 17(12H, m), 3. 22(4H, q), 3. 42
(2H, t, J=4. THZ), 3.6(1H, m), 3. 85(3H, s), 4. 60(2H, t, J=4. THz). 6. 78~
787 me

HS(n/z) : 479 (K*), 86,

Example 46

[6-Methoxy-2-(4-methylecyclohexyl)benzolblthien-
3-ylJ][4-[2-(1-piperidinyl)ethoxylphenyllmethanone

LE-NMR(CDCls, &):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
Hz), 6. 78~7. 88(TH, m),

HS(m/z) :491(CK*), 98,
Example 47

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

* TH-NMR(CDCls, &):0.97~2. 59(19H, m). 2. 65~2. T8(4K, m), 2. 93(2H, br
t). 3. 79(3H, s), 4. 25(2H, br t), 6. T4~8. 05(TH, m),
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HS(m/2):503CH*). 98o

Example 48
(6-Methoxy-2-methylbenzo[blthien-3-yl1)[4-[2~
(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NMR(CD3sOD, &) :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. 81~17. 85(TH,
me .

MS(m/z):395CH%), 84,

Example 49
(6-Methoxy-2-chlorobenzolblthien-3-y1)[4-[2-
" (1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NMR(CD30D, &) : 1. 83~1. 98(4H, m), 2. 84~2. 91(4H, w), 3. 15(2H, t, J
=5. 4Hiz), 3. 75(3H, s, 4. 26(2H, t, T=5. 4Hz), 6. 94~7. 86(TH, m), ~
SCn/z) : 417, 415,

Exanple 50

(2-Cyclohexylbenzolblthien-3-yl)[4-[2-(1-
piperidinyl)ethoxylphenyllmethanone -

'H-NMR(CDCls, 6):1. 09~2. 22(16H, m), 2. 64~2. T6(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),
HS(m/z) 7447 CH), 98,
Example 51

{6-Methoxy-2-cyclohexylbenzol[blthien-3-yl)[4-
E2-(1-piperidipylcarbonyl)ethyllphenyllmethanone

[
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'H-NMR(CDC13, 6):1. 14~2. 20(16H, m), 2. 61~2. T4(2H, m), 2. 91~3. 13

(2H. m), 3. 35~3. 67(4H. m), 3. 84(3H. 5). 6. TT~T7. 92(TH, m),
US(n/z):439(k*), 363, 349 -

Example 52

(6-Methoxy-2-cycloheptylbenzo[blthien-3-y1) (4~
[2-(1-piperidinylecarbonyl)ethyllphenyllmethanone

'H-NMR(CDCls, 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, s). 6. T7~7. 80(TH. m),

¥S(m/2z):503 (4,

.Example 53
(6~Methoxy-2-cyclohexylbenzo[blthien-3-y1) (4~

[2-(dimethylcarbamoyl)ethyllphenyllmethanone

{E-NNR(CDCLs, &):1. 10~2. 17C10H, m), 2. 54~2. T8(2E. ), 2. 95(6H. ).
2.95~3. 30(2H, m), 3. 84(3H, s, 6. 7T~T. 95(TH, m),
KS(n/z) :449(H*), 3620

Example 54 ‘ .
_ (6-Methoxy-z-eyclopentylbenzo[b]thien-B-yl)[u-
(2-(1-piperidinyl)ethoxylphenyllmethanone

'H-NMR(CDCLs, & ):1. 30~2. 90C18H, n), 2. 97(2H, t, J=6Hz), 3. 35(1H, m),
3.85(3H, s), 4. 32(2H, t, T=6Hz), 6. 80~7. 40(5H, n), 7. 84(2H, d, J=8. 8Hz),
US(n/z) :463CK*), 352, 98,

Example 55 -
(6-Methoxy-2-(4-oxocyclohexyl)benzolbJthien-3~
y1i(4-[2-(1-piperidinyl)ethoxylphenyllmethanone

-
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'H-NMR(CDC13, 6):1. 30~2. 80(18H, m), 2. 87(2H, t, J=6Hz), 3. 50(1H, m),

3.85(3H, s, 4. 24(2H, t, J=6Hz), 6. T0~7. 30(5H, m), 7. 81(2H, d, J=9Hz),
¥S(m/2) :491CH*), 380, 98,

Example 56

(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1l)(4-
[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

IE-NMR(CDCLs, &):1. 18~2. 05(14H. n), 2. STC2H, t. J=T. THz), 3. 08 (2.
t, J=7. 9Hz). 2. 80~3. 60(1H, m). 3. 20~3. 60(4H, m), 3. 84(3H, s), 6. 83(1H,
dd, J=8. 8, 2. 4Hz), 7. 15~7. 42(4H. n), 7. 75(2H, d, T=8. 4Hz),

MS(a/2) :475(H),

Example 57

[6-Methoxy-2-(2-methyleyclohexyl)benzol[blthien~
3~y1){4-[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

'H-NHR(CDCLs, &):0. 84(3H, d, J=T. 3Hz), 1. 25~2. 10(13H, n), 2. 57 (2,
t, 1=T. 5Hz), 3. 07C2K, ¢, J=T. 5H2), 2. 90~3. 60(5H, m), 3. 84(3H. 5), 6. 82(1
H.dd,I=8.8.2.4HZ).7T11’*7.35(4H,m).7.73(2H.d.]=8.4ﬁz)o

US(n/2) : 4830, ” |

Example 58

(6-Methoxy-2-cycloheptylbenzol[blthien-3-y1){4-
(2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

'H-MUR(COCLs, 1. 26~2. 15C16H. o). 2. 58C2H, t. J=T. 9Hz), 3. 08C2A,

t, 7=T. 9Hz), 2. 90~3. 60C1K, ), 3. 20~3. 53C4H, ). 3. 84(3H, 5), 6. B4(IE,
dd, 7=8. 8. 2. 4Hz). 7. 20~1. 34 (4K, n), 7. T5(2H, d. J=8. 4Hz), |
 MS(u/2):483(H%), 273, 12,
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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-cyclohexylbenzolb]-
thien-3-y1)[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.

'H-NMR(CDCl3, 6):1. 15~2. 09(16H, m), 2. 30~2. 5T(6H, m), 2. 62~2. 96
(4H, m), 3. 84(3H, s), 6. 718~7. T9(7H, m),
HS(m/z) : 475(H%). 98

The following compounds of Examples 60 to 63
were synthesized in the same manner as 1n Example 59.
Example 60

(6-Methoxy-2-cycloheptylbenzol[blthien-3-y1)[4~
[3-(1-piperidinyl)propyllphenyllmethanone

'H-NMR(CDC13, 6):1. 13~2. 19(18H, m), 2. 40~3. 29(10H, n), 3. 85(3H,
s), 6. 78~7. T9CTH, 0o '
NS(m/z):489(X"), 98,

Example 61

(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
{3~-(dimethylamino)propyllphenyllmethanone.
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{H-NER(CDC15, 5):1. 05~2. 16(12K, n), 2. 35(6H, ), 2. 35~2. 98(4R, n),

3.85(3H, s), 6. 78~1. 82(TH, m),
¥S(m/z):435C4"). 58,

Example 62

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

'E-NER(CDCls, &):1. 18~2. 0TC16H, m), 2. 54~3. 15(9H, m). 3. 84(3H, s).

6. 78~17.80(7H, m),
¥S(m/z):461 ("), 84,

Example 63

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

© I§-NHR(CDCls, & ):1. 20~2. 15C18H, m), 2. 40~2. 85(8H, m), 2. T5~3. 15
(1K m). 3. 84C3H. s). 6. 83(1H. dd, J=8. 8, 2. 4Hz), 7. 1T~T. 40(4H, m). T. T4(2
Hd, J=8. 1Hz)e

NS(m/z):475(*), 84,

Example 64

50 mg of [6-methoxy-2-(4-0x0ocyclohexyl)benzo-
{blthien-3-y11{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 (déveloping sol-

ey
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vent, chloroform : methanol = 19 : 1) to obtain 32 mg of

[6-methoxy-2-(u-hydroxycyclohexyl)benzo[b]th1en-3-yl][h-
[2-(1-piperidinyl)ethoxylphenyl]lmethanone.

'H-NMR(CDC13, &):1. 10~2. 20(14H, n), 2. 60~3. 00(4H, m), 3. 06 (2K, t.

I=6Hz).3.60(2ﬂ.ﬁ).3.85(3H.s).4.41(2H.t,J=6Hz).6.70“*7.30(5H.m).7.

80(2H, d, J=9Hz),
¥S(m/z):493(¥*), 382, 323, 98,

Examble 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 4-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 of aluminum chloride were added,
aqd 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 watér 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 mixtﬁre
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 b} TLC (developing solvent, ethyl acetate :
n-hexane = 1.: 5) to obtain 54 mg of (6-methoxy-2-cyclo-
hexylbenzol[blthien-3-y1)[¥4-[3-(1-pyrrolidinylcarbonyl)- -
propyllphenyl]lmethanone.
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MS (m/z) : 489 (M%), 113.

The following compounds of Examples 66-68 were

14 p!!? 4ﬁ“?

‘ir FARER

synthesized in the same manner as in Example 65.
Example 66

(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1l)[4-
{3-(1-piperidinylcarbonyl)propyllphenyl]lmethanone

'H-NMR(CDC13, 6 ):1. 17~1. 86(16H, m), 1. 91~2. 15(2H, m), 2. 34(2H. t.
J=6. 8Hz), 2. 76 (2K, t, J=T. 5Hz), 3. 20~3. 65(5H, m), 3. 84(3H, s).’6. 83(1H.
dd;J=9.0.2.4Hz).7.18**7.30(4H.m).7.75(2H.d.J=8.4Hz)o

¥S(m/z):503(N%), 127,

Example 67

(6—Methoxy-2-cyclohexylbenzo[b]thién-3-y1)[M-
[4-(1-piperidinyl)butyllphenyl]lmethanone

E-NAR(CDCLs, 6):1. 25~2. 05(20H. nY. 2. 24~2. 39(6H, m). 2. 69C2H. t.
J=T. 0Hz), 2. 80~3. 10(1H. m). 3. 84(3H. 5. 6. 84(1H. dd. J=9. 0, 2. 4Hz). 7. 1
3~7. 27(5H, ), 7. T4(2H, d, T=8. 4Hz),

US(m/z) :489(K), 98,

Example 68

(6-Methoxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3-(dimethylcarbamoyl)propyllphenyllmethanone

1H-NMR(CDCls, 6):1.15~1. 85(12H, m), 1. 90~2. 20(2H, n), 2. 33(2H, ¢,
J=6.8Hz), 2.76(2H, t, J=T. THz), 2. 95(6H, s), 3. 85(3H, s), 6. 77~17. 80(7
H m)o

¥S(n/z) :463CH*), 870

Example 69 : .
) 35 mg of (6-methoxy-2-cyclopentylbenzol[blthien-
3-yl)[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
aqueoué 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)ethoxylphenyl]lmethanone.

"H-NMR(CD30D, §):1.24~2.27(8H, m), 2. 3T(6H, s), 2. 81(2H, t, J=5. 5H
z), 4. 18(2H, t, J=5. 5Hz), 6. 68~7. 8T(7H, m),

iS(m/z):409(N%), 58

The following compounds of Examples 70 to 132
were synthesized in the same manner as in Example 69.

Example 70

(6-Hydroxy-2-cyclopentylbenzol{blthien-3-y1)[4-
[2-(diethylamino)ethoxylphenyllmethanone

'H-NMR(CD50D, &):1. 06(6H, t, J=T7. 2Hz), 1. 20~2. 21(83, m), 2. 64 (4H,
Q). 2. 89(2H, t. J=5. THz), 4. 12(2H, t, J=5. THz), 6. 68~17. 84 (TH, m),
MS(m/z):437 (M), 86,

Example 71
_ (6~Hydroxy-2-cyclopentylbenzo[blthien-3-y1)[4-
[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NMR(CD50D, & ):1.23~2. 15(12H, n), 2. 62~2. T9(4H, m), 2. 99(2H. t.
J=5. 5Hz), 4. 22(2H, t. J=5. 5Hz), 6. 69~T. 84(TH, n),

¥S(m/z) :435CH"), 840
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Example 72

(6-Hydroxy-2-cyclopentylbenzolblthien-3-y1)[4-~
[2-(1-homopiperidinyl)ethoxylphenyllmethanone

TH-NMR(CD30D, &):1.26~2. 15(16H, m), 2. 83~2. 91(4H, m), 3. 05(2H, t,
5 . J=5.6Hz), 4. 22(2H, t, J=5. 6Hz), 6. 68~1T. 84(TH, m),
US(m/z):463(4™), 112,

Example 73
' (6~Hydroxy-2-cyclopentylbenzo[blthien-3-y1)[4-
[2-[1-(3-methylpiperidinyl)Jethoxylphenyllmethanone

10 'H-NMR(CDsOD, &):0.89C3H, d, J=5. THz), 1. 29~2. 15(15H, u). 2, 81~3,
04(5H, m), 4. 24(2H, t, J=5. 6Hz), 6. 69~7T. 84(TH, m).
HS(n/2) : 463CH*), 112,

Example 74
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
15 [2-(dimethylamino)ethoxylphenyllmethanone

'H-NMR(CD30D, &) :1. 09~2. 28C10H, m). 2. 36C6H, s). 2. 81(2H. t, J=5. 5
Hz). 4. 19(2H, t, J=5. 5Hz), 6. 68~T. 83(TH, m)o
MS(m/z):423(H*), 58,

Example 75
20 ' (6-Hydroxy-2-cyclohexylbenzo[bJthien-3-y1)[u-
[2-(diethylamino)ethoxylphenyllmethanone

'H-NHR(CD30D, &):1. 11(6H, t, J=1. 2Hz), 1. 22~1. 94(10H, m) 2. 12(4H,

. 2. 9828, 1, 5. 6H), 4, 21C2H, . I-5. 6H2), 6. 691, 83(7H, n).
US(a/z):451(H*), 86,
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Example 76

(6-Hydroxy-2-cyclohexylbenzol[blthien-3~yl)[4-
[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

"H-NMR(CD30D, &):1.11~2. 03(14H, m), 2. 78~2. 99(4H, m). 3. 10(2H, t,
I=5. 4Hz), 4. 27(2H, t, J=5. 4Hz), 6. 68~17. 86(7H, m),
MS(N/Z) :449(M+)- 840

Example 77
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[2-(1-piperidinyl)ethoxylphenyllmethanone

"H-NMR(CDs0D, &):1. 15~2. 14(16H, m), 2. 50~2. 61(4H, m), 2. 80(2H, t.

J=5.5Hz2), 3.0C1H, m). 4. 18(2H, t, J=5. 5H2), 6. 67~T. 80CTH, u),
HS(n/2) : 463CH*), 98,

Example 78

(6-Hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4~
[2-(1-homopiperidinyl)ethoxylphenyl]methanone
MS (m/z) : 477 (MT), 112.
Example 79

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

1H-NMR(CD30D, & ):0. 87(3H, d, J=5. THz), 1. 01~2. 26(17H, m), 2. 73~3.
12(5H,-m), 4. 20(2H, t. J=5. 6Hz), 6. 68~7. 84(TH, m),
MS(m/2) :4TT(HY), 112,

Example 80

(6-Hfdroxy-2-cyglohexy1benzo[b]thien—s-yl)[4-
[2~-(N-morpholinyl)ethoxylphenyllmethanone
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{H-NHR(CD30D, & ):0. 89~2. 06108, u), 2. 59(4H, br t, 2. 82(2H, t, J=5.
5Hz), 3. T0C4H, br t), 4. 23(2H, t, J=5. 5Hz), 6. 69~1T. 85(7H, n),
¥S(a/z):465(H*), 100,

Example 81

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

L H~NMR(CD 30D, &):0. 89~2. 08 C10H, m). 2. 58(3H. 5). 2. 61~3. 00(10K,
n). 4. 23(2H. t. J=5. 4Hz). 6. 68~7. 83CTH, m)e
MS(m/z) : 4T8CH), 1130

Example 82

Example 83

(6-Hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-~
(2-[2-(1,2,3,4-tetrahydroisoquinolinyl) Jethoxylphenyl]-
methanone

'H-NHR(CD30D, & ):1. 08~2. 17(108. m), 2. 80~3. 04(9H, n), 3. T5(2H, s),
4.28(2H, t, J=5. 6Hz), 6. 68~T. 82 (11K, m),
NS(n/2):511(H*), 146,

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
(2-{1-(4-hydroxypiperidinyl) Jethoxylphenyllmethanone

IH-NMR(CD30D, & ):1. 08~3. 08(21H, u), 3. 56~3. T0C1H, u), 4. 22(2H, t,
J=5. 5Hz), 6. 69~T. 86 (TH. m)o
MS(n/z) : 4T9CH), 114,

Example 84

(6~-Hydroxy-2-cycloheptylbenzolblthien-3-y1)[ 4~
[2-(dimethylamino)ethoxy]phenyl]methanone

This Sheet Has Been Rep
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VH-NHR(CDsOD, &):1. 28~2. 15(12H, m), 2. 38(6H, s, 2. 85(2H. t, J=5. 5

Hz), 4. 20(2H, t, J=5. 5Hz). 6. 68~1. 83(7H, m).
HS(m/z):437(M+).589

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

LH-NMR(CD30D, &):1. 11(6H. t, J=T. 2Hz), 1. 22~1. 93(12H, n), 2. T1(4H.

q), 2. 97(2H, t, J=5. 6Hz), 4. 20(2H, t, J=5. 6Hz), 6. T9~1T7. 83(TH. m)o
HS(m/z):465(H*), 86,

Example 86

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

'H—NMR(CDaoD.(5):1,17’*2.07(16H.m).2.71'~2.99(4H.m).3.08(2ﬁ,t.
J=5. 5Hz), 4. 26 (2H, t, J=5. 5Hz). 6. 69~7. 86(TH, m),
NS(m/2):463(K*). 84,

Example 87

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

L H-NMR(CD30D, & ):1. 24~2. 0TC18H, m), 2. 53~2. 68(4H, n), 2. 83(2H, t,
J=5. 6Hz), 4. 23(2H, t, J=5. 6Hz), 6. 63~7. 83(TH, u),
Mg(m/z):477(n+),98o

Example 88-

(6-Hydroxy-2-cyeloheptyibenzo[b]thien-3-y1)[u-
[2-(1-homopiperidinyl)ethoxylphenyllmethanone

s Sheet Has Been Replaced . iTH(S SHEET HAS BEEN
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'H-NHR(CD30D, &):1. 17~2. 17(20H, m), 2. 75~2. 95(4H, m). 3. 05(2H, t.

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

Example 89

(6-Hydroxy-2-cycloheptylbenzo[blthien-3-y1)[4-
[2-[1-(3-methylpiperidinyl) Jethoxylphenyllmethanone

'H-NHR(CD30D, &):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~T. 82(TH, m),
MS(n/z): 491 (%), 112

. Example 90

[6-Hydroxy-2-(2-methyleyclohexyl)benzolb]-
thien-3-y1][ﬂ-[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone

lH—NMR(CDsOD,5):0..83(3H.d.]=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(7H,m)o
HS(m/z):463(N*), 84,

Example .91

[6-Hydroxy-2-(2-methylcyclohexyl)benzo[b]tﬁien-
3-y1l[4-[2-(1-piperidinyl)ethoxylphenylImethanone

'H-NMR(CDsOD, 6):0. 83(3H, d, J=T. 0Hz), 1. 23~2. 15(15H, m), 2. 60~2.
T1(4H, m), 2. 90(2H, t, J=5. 5Hz), 4. 24(2H, t, J=5. 5Hz), 6. 68~17. 83(TH, m),

NS(m/z) : 477(K*), 98,

Example 92-

[6-Hydroxy-2-(24methylcyelohexyl)benzo[b]thien-
3-yl][4-[2-(1—homopiperidinyl)ethoxy]phenyl]methanone

This Sheet Has Been Replaced THIS SHEET HAS BEEN |
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'H-NNR(CD30D, & ):0. 84(3H, d, J=T. 0Hz), 1. 12~2. 03(17H, m), 2..85~2.

95 (41 m), 3. 0TC2H, t, T=5. THz), 4. 24(2H, t. J=5. THz), 6. 69~7. 84(TH, m)o
HS(m/z):491(H), 112,

Example 93
[6-Hydroxy-2-(3-methylcyclohexyl)benzo[blthien-
3-y1l{4-[2-(dimethylamino)ethoxylphenyllmethanone

'H-NHR(CD30D, &):0. 87(3H, d, J=6. 6Hz), 1. 03~2. 00(9H, m), 2. 39(6H,
s). 2. 85(2H, t, J=5. 5Hz). 4. 20(2H, t, J=5. 5Hz), 6. 68~17. 83(7H, m),
¥S(n/z) :437(H%), 58,

Example 94

[6-Hydroxy-2-(3-methyleyclohexyl)benzol[blthien-
3-yl][4-[2-(diethylamino)ethoxylphenyllmethanone

'H-NMR(CD30D, &):0. 88(3H, d, J=7. 0Hz).-1. 18(6H, t), 1. 26~2. 15(9H,

. m).2.82(4H.Q).3.08(2H,t.J=5.5HZ).4.24(2H.f.J=5.5Hz).6.69'~7.89(7
H. m)o
HS(m/z):465(H*), 86,

Example 95

[6-Hydroxy-2-(3-methylcyclohexyl)benzolblthien-
3-yll{4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone

'E-NNR(CDsOD, &):0. 88(3H, d, J=5. 5Hz), 1. 17~1. 96(13H, n), 2. T6~2.
89(4H, n), 3. 08(2H, t. J=5. 4Hz). 4. 262, t. J=5. 4Hz), 6. T8~T. 84(TH, 1),
US(n/z) :463CH%), 84,

Example 96

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[blthien-
3-yll{4-[2-(1-piperidinyl)ethoxylphenyllmethanone

"THIS SHEET HAS BEEN
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IH-NMR(CDs0D, & ):0. 88(3H, d, J=5. 9Hz), 1. 16~2. 03(21H, m), 3. 58 (2H,

t, J=4. 6Hz). 4. 4928, t. J=4. 6Hz), 6. 77~T7. 86CTH, m)o
US(n/2) :4TTCH*), 88

Example 97

[6-Hydroxy-2-(3-methylcyclohexyl)benzol(blthien-
3-yll(4-[2~(1-homopiperidinyl)ethoxylphenyllmethanone

LH-NMR(CD30D. & ):0. 88(3H, d, J=5. 58z, 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),

MS(m/z):491(H), 112,

Example 98

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[blthien-
3-ylll4-[2-[1-(3-methylpiperidinyl) Jethoxylphenyl]-
methanone

'H-NMR(CD30D.¢§):0.84"~1;00(6H.m).1.00“’3.20(20H,m).4.30(2H.t.
J=5.5Hz), 6. 68~7. 83(TH, m),
HS(m/z):491Q07), 112,

Example 99
[6~-Hydroxy-2-(4-methyleyclohexyl)benzolblthien~

3-yll{4-[2-(1-piperidinyl)ethoxylphenyllmethanone

'H-NMRCCD30D, &):0. 84(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. 69~7. 86(TH, m)o
HS(n/2) :477(H*). 980

Example 100 )
[6-Hydroxy-2-(1-cyclooctenyl)benzo{blthien-3-

.yllfu-[z-(1-piperidinyl)ethoxy]phenyl]methanone
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LH-NMR(CD;0D, &):0. 84~1. 88(19H, n), 2. 57~2. 84CBH, m), Z-T8TC2H, 1),

6. 77~7. 94(TH, m),
#S(n/z):489CH*). 98,

Example 101 ‘
(6-Hydroxy-2-methylbenzol[blthien-3-yl)[4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

'H-NMR(CD30D, 6):1. 77~1..99(4H, m), 2. 40(3H, s). 2. 62~2. 82(4H, m),

9. 962N, t, J=5. 5Hz), 4. 23C2H. t, J=5. 5Hz), 6. T1~7. 87(TH, m).
HS(n/z) : 381 CH*), 840

Example 102
(6-Hydroxy-2-cyclopentylbenzolblthien-3-y1)[4~
[3-(1-piperidinyl)propoxylphenyllmethanone

'§-NMR(CD3OD, & ):1.25~2. 17T(16H. m), 2. 46~2. 66(6H, m), 4. 09(2H, t, .

J=6Hz), 6. 68~7. 82(TH, m),
Example 103

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

'H-NMR(CD3OD, &):1.07~2.-13(18H, m), 2. 68~2. 97(7H, m), 4. 15(2H, t,
J=5. 8Hz), 6. T1~17. 83(TH, m),
HS(m/z):465C4*), 86,

Example 104

(6-Hydroxy-2-cyclohexylbenzo[blthien~-3-y1)[4-
[3-(t-pyrrolidinyl)propoxylphenyllmethanone

1 H-NMR(CDsOD, & ):1. 11~2. 22C16H, m). 2. 67~3. 06(TH, m). 4. 13(2H, t.

J=5. 8Hiz), 6. 68~17. 85(TH, mo This Sheet Has Been R lac d
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Example 105
(6-Hydroxy-z-cyc1ohexy1benzo[b]thien-3-y1)[u-

{3-(1-piperidinyl)propoxylphenyllmethanone

'H-NMR(CDs0D, 6):1. 16~2. 13(18H. n), 2. 58~2. 89(7H. m), 4. 11(2H, t,

J=6Hz).6.68*~7.él(7H;m)o
NS(m/z) : 477CH*Y), 98,

Example 106

(6-Hydroxy-2-cyclohexylbenzolblthien-3-yl)[l4-
[3-(1-homopiperidinyl)propoxylphenyllmethanone

'H-NMR(CD3sOD, & ):1. 17~3. 38(27H, m), 4. 20(2H, t, J=5. 6Hz), 6. 78~1.

83(TH, m)o
US(m/z):491(K%), 112,

Example 107

(6-Hydroxy-2-cyclohexylbenzol[blthien-3-y1)[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~T. 82(7H. n), |
US(m/z):491(H*), 112,

Example 108

(6-Hydroxy-2-cyclohexylbenzotb]thien-3gy1)[u-
[3-(N-morpholinyl)propoxylphenyllmethanone

'H-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. 68~17. 84(TH, m),
~ MS(m/2):4T9(U). 100,
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Example 109 :
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-

[3-[1-(4-methylpiperazinyl) lpropoxylphenyllmethanone

‘H—NMR(CDaOD.15):1.14’~2.10(12H.m).2.52(3ﬂ.8).2.57‘“2.90(11H.
m), 4. 17(2H, t, J=6Hz), 6. 78~17. 82(7H, m),
¥S(m/z) :492(¥"), 113,

Example 110
(6-Hydroxy-2-cyclohexylbenzolblthien-3-y1l)[4~
[3-[2-(1,2,3,4-tetrahydroisoquinolinyl) Jpropoxylphenyl]-

methanone
MS (m/z) : 525 (M%), 146.
Example 111
(6-Hydroxy-2-cycloheptylbenzol[blthien-3-y1)[4-
[3-(1-pyrrolidinyl)propoxylphenyllmethanone

'H-NMR(CD30D. &):1. 25~2. 24(18H, m). 2. 51~3. 16(7H, m), 4. 11(2H, t,
J=5. 9Hz). 6. 68~7.84(TH, m)e
HS(m/z):4TT(HY), 84,

Example 112

(6-Hydroxy-2-c§bloheﬁtylbenzo[b]thien-3-y1)[4;
{3-(1-piperidinyl)propoxylphenyl]lmethanone

IH-NHR(CDsOD, &):1. 17~2. 17(204, m), 2. 42~2. T5(TH. u). 4. 09C2H. t.
' 1=5. 9Hz). 6. 68~1. 83(TH, n)e |
HS(m/z) :491 (M%), 980

Example 113
(6-Hydroxy-2-cycloheptylbenzo[blthien-3~-y1)[4-
[3-(1-homopiperidinyl)propoxylphenyllmethanone
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'H-NUR(CD;OD, 6):1. 24~2. 17(22H, m), 2. T1~3. 00CTE, ), 4. 11(2H, 1,
J=5. 9Hz). 6. 67~T. 81(TH, m),
MS(n/z) :505(K*), 112

Example 114

(6-Hydroxy-2-cyclohexylbenzol[blthien-3-y1)[4-
[2-(1-piperidinylcarbonyl)ethyllphenyllmethanone

LH-NMR(CD30D, &):1. 15~1. 94(16H, m), 2. 73~3. 03(4H, m), 3. 27~3. 64

(4H, m), 6. 68~7. TTCTH, m)o
NS(m/z): 475(H*), 348. 335,

Example 115
(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1)[4-
[3-(1-piperidinyl)propyl]lphenyllmethanone

' H-NMR(CDC1s, §):1.10~2. 17(16H, m), 2. 33~2. 98(10H, m), 6. 64~7.7

4(7H, m)o
HS(m/z) : 461 (4%, 98,

Example 116 t.

(6-Hydroxy-2-cyeloheptylbenzo[b]thien-B-yl)[u-
[2-(1-piperidinylcarbonyl)ethyl]lphenyllmethanone

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. 67~17. 7T5(TH, n),
HS(n/z):489(U™), 363, 349,

Example 117

(6~ Hydroxy-2-cycloheptylbenzo[blthien-3-y1)[4-
[3- (1-p1perldlnyl)propyl]phenyl]methanone

R
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§-NMR(CD30D, & ): 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’*7.77(7H.m)o
US(m/z) :475(H"), 98,

Example 118

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
{3-(dimethylamino)propyllphenyllmethanone

UH-NHR(CD30D,. &):1. 13~2. 12(12H, m), 2. 72~3. 12(4H, n), 2. TT(6H, 5),
6.77~17. 81(TH. m)o
MS(m/z):421(¥%), 58, .

Example 119

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

{§-NKR(CDCL, &) :1. 30~2. 30C14H, m), 2. 60C4H, ), 2. 852H, t, J=6Hz),
3, 30(1H, n). 4. 18(2H, t, J=6Hz), 6.60~1. 30C5H, m), 7. T5(2H, d, J=8. 8Hz),
S(a/2) :443 (M), 88

Example 120 .

[6-Hydroxy-2- (4 hydroxycyclohexyl)benzol[bl-
thien-3-y11[4-[2-(1-piperidinyl)ethoxylphenylimethanone

LH-NMR(CD3OD, &):1. 10~2. 20(14H, m), 2. 60~2. 30(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)o

US(n/z) :4T9CH*), 368, 309, 98

Example 121

(6-Hydroxy-2-cyclododecylbenzol[blthien-3-yl)[4~
{2-(1-piperidinyl)ethoxylphenyllmethanone

THIS SHEET HAS BEEN
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1 §-NMR(CDCLs, & ):1. 15~1. 85(28H, m), 2. 65(4H, t, J=4. 8Hz), 2. 92 (2K,
t,J=5.50 2),3.00~3. 40(1H, ), 4. 20(2H, t, J=5. QHz), 6. 87~T. 86(8H.

m)o
MS(n/z) :547(H*), 98,

Example 122
(6-Hydroxy-2-isopropylbenzol[blthien-3-yl){4-[2-
(1-piperidinyl)ethoxylphenyllmethanone

IH-NKR(CDCLs, & ):1. 28C6H, d, J=6. 8Hz). 1. 45~1. 84(6H, m), 2. 61(4H, t.
J=2.63z).2.85(2ﬁ.t,1=5.7Hz>.3.31(1n.m>.4.igczu,t,J=§.5nz>.4.5-5.

9CIH, br s), 6. 65~7. 24(5H, n). 7. 85(2H, d. I=8. 8Hz)o
iS(n/2) :423CU*), 98 |

Example 123

(6-Hydroxy-2-1sopropylbenzo[b]thlen-3 yl)[4-[2-
(1-pyrrolidinyl)ethoxylphenyllmethanone

'E-NER(CDCLs, &):1. 27C6H. . J=6. 8Hz), 1. 80~2. 05(4H, m). 2. 91(4H, t.

J=3. 0Bz), 3. 11(2H, t, J=5. 1H2). 3. 00~3. 44(1H, m), 4. 27(2H, t,T=5. 3H2).
4.0~4.5(1H, br s),"6. 67~T. 26(7H, m),
KS(n/2):409(H*), 84,

Example 124§

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl){4-
[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

1B-NMR(CDCLs, &):1.20~2. 04(14H, m), 2. 59C2H, t, T=7. 9Hz), 3. 0T(2H,
t, J=7. 8Hiz).-2. 80~3. 60(1H, m), 3. 25~3. 55(4H, n), 6. 72~7.78(8H, )o
MS(n/2) :461(H*), T2
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Example 125

(6- Hydroxy-z-cyclohexylbenzo[b]th1en 3-yl)[4-
[3-(1-pyrrolidinyl)propyllphenyllmethanone

H-NMR(CDCls, &):1.10~2. 20(16H, m), 2. 60~3. 00C9H, n), 6. 69~7. 74
(7H. m)o |
US(m/z):44T7(HY), 84,

Example 126

[6-Hydroxy-2-(2-methylcyclohexyl)benzol[blthien~
3-y1l[4-[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

'E-NMR(CDCLs. &):0. 823, d, J=7. OHz). 1. 10~2. 20(13H, n), 2. 59(ZH,
t. J=T. THz). 2. 80~3. 80C1H. m), 3. 07C2H, t, J=7. QHz), 3. 40C4H, t. J=6. 6H
2), 6. T8(1H, dd, J=8. 6, 2. 4Hz), T. 03~7. 31(4R, n). 7. T2(2H, d, J=8. 48z,
HS(m/z):475(H*), 724

Example 127

(6-Hydroxy-2-cycloheptylbenzolblthien-3-y1)[4-
[2-(1-pyrrolidinylcarbonyl)ethyllphenyllmethanone

'H-NER(CDC1s, 6):1.20“*%.15(16H.m).2.59(2H,t,I=7.9Hz).2.80*~3.
70(1H.m).3.07(2H.t.J=7.5Hz;.3.20“‘3.60(4H,m).6.77(1H.dd,J=8.8.2.
4Hz), 7. 11~7. 32(5H, m), 7. T4(2H, d, J=8. 4Hz2),

US(m/2z) :475(¥*), 259, 72,

Example 128

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-yl)[4-
[3-(1-pyrrolidinylcarboayl)propyllphenyllmethanone
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TH-NMR(CDC1 g, 6):1.50‘*2.17(14H.m).2.24(2H.t.I=6.4Hz).2.74(2H.

t, J=7. 5Hz), 3. 28~3. 55(5H, m), 6. T8(1H, dd, J=8. 8, 2. 4Hz), 7. 09~17. 26(5
H m), 7. 72(2H, d, I=8. 4Hz),
US(m/z):475QH*), 113,

Example 129

(6-Hydroxy-2~cyclohexylbenzo(blthien-3-y1l) {4~
[4-(1-pyrrolidinyl)butyllphenyllmethanone

'H-NMR(CDCls, 8):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. 82~17. 23(5H, m), 7. 67(2H, d, J=8. 1
Hz), |

NS(m/2z):461(K*), 84,
Example 130

(6-Hydroxy-2-cyclohexylbenzo[blthien-3-y1l)[4-
[3-(1-piperidinylcarbonyl)propyllphenyllimethanone

'H-NMR(CDCls, &):1.12~1. 85(16H, ), 1. 90~2. 14(2H. m). 2. 37(2H. ¢.
T=6. 8Hz), 2. T4(2H. t, J=T. 9H2), 3. 30~3. 60(5H. n), 6. TTC1H, dd, 3=8. 8. 2.
4Hz), 7. 10~7. 26(5H, m), 7. T3(2H, d. J=8. 1Hz),

NSCa/2) 489K, 1970

Example 131

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

'E-NMR(CDCLs, & ):1. 17~2. 0320, n), 2. 30~2. 75(6H, n), 2. 80~3. 20
(18,), 3. 50~4. 10(2H, u), 6. T1(1K, dd, J=8. 8, 2. 4Hz), 7. 07~T. 22(5H, w),
7. 70(2H, d, J=8. 4Hz)o

- MS(n/z):475G%), 98,
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Example 132 : l
(6-Hydroxy-2-cyclohexylbenzol[blthien-3- yl)[u_

[3-(dimethylcarbamoyl)propyllphenyl]imethanone
'H-NMR(CDCl13, 6):1.16~1.85(12H, m), 1. 90~2. 15(2H, m), 2. 35(2H, t,

J=1. 3Hz), 2. T5(2H, t, J=T. THz), 2. 5~3. 1(1H, m), 2. 96(6H, s), 6. 69~17. 79

(8H. Iﬂ)o
HS(m/z) : 443(N*), 87,

Example 133

27 mg of (6-hydroxy-2-cyclohexylbenzolblthien-~
3-y1)[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
acetate. The organic layver 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-cyclohexylbenzolblthien-3-y1)[4-[2-(1-
piperidinyl)ethoxylphenylImethanone. .

UH-NMR(CD3OD, &):1. 17~1: 96 (16H, m), 2. 62~2. T3C4H, m). 2. 92(2H. t,
J=5. 6Hz), 4. 25(2H, t, J=5. 6liz), 6. 98~8. 22(12H, n),
MS(m/z) :56T(N*), 98,

"The following compounds of Examples 134 to 138
were synthesized in the same manner as in Example 133.
Example 134

(6~Dimethylcarbamoyloxy-2-cyclohexylbenzolbl-
thien-3-yl)[4-[2-(1-piperidinyl)ethoxylphenyllmethanone
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'H-NMR(CDC1s, 6):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. 83~7. 88(7H, m),
HS(m/z) :534 (N*), 98. 72,

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

[4-[2-(1-pyrrolidinyl)ethoxylphenyllmethanone
tH-NUR(CD30D, & ):1. 17~2. 16C14H, m), 3. 27~3. 50(4H, m), 3. 59(2H, t),
4.43(2H, ©). 7. 03~8. 24(12H, m),
¥S(n/z):553 (), 840

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

_ 'H-NMR(CDCls, §):1.17~2. 62(20H, m). 3. 02~3. 23(6H, m), 4. 12(2H, m),
6. 71~8. 27(12H, m),
BS(m/z):595(K*), 98,

Example 137
(6-Benzoyloxy-2-cycloheptylbenzol[blthien-3-yl)

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

{H-NR(CDC13, & ):1. 26~2. 49(22H, m), 3. 04~3. 44(6H, n). 4. 11 (2L, n),
6.81~8. 27(12H. ), |
M?(m/z):ﬁﬂg(ﬂ+).1120

Example 138
(6-Benzoyloxy-2-cycloheptylbenzo[blthien-3-y1)
(4-[3-(1-pyrrolidinyl)propoxylphenyllmethanone
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'H-NHR(CDCLs, &):1. 21~2. 63(18H, ), 3. 20~3. 39(4H, m), 4. 09~4, 22 -

(28, ), 6. 83~8. 27(12H, ),
US(n/z) :581CH*), 84

Example 139

A mixture of 10 mg of [6-hydroxy-2-(4-hydroxy-
cyclohexyl)benzo[b]th1en-3-yl][u-[2-(1-p1per1d1nyl)—
ethoxylphenyllmethanone, 0.5 ml of acetic anhydride and
0.5 ml of pyridine was sﬁirred 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 pufified by TLC (developing solvent, chloro-

form : methanol = 9 : 1) to obtain 5 mg of [6-acethoxy-2-
(4-acetoxycyclohexyllbenzolblthien-3-yll[4-[2~-(1-piperi-
dinyl)ethoxylphenyllmethanone.

"H-NMR(CDC1s, &):1. 10~2. 20(14H, n), 2. 01(3H, s), 2. 31(3H, 5), 2. 60
~v2.90(4H,m).3.03(2H.t.J=6§?),4.36(2H.t.J=6Hz).4.70(1H.m).6.80”~
7. 60(5H, m), 7. 80(2H, d, J=8. 8Hiz),

WS(m/z) :563(M*), 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-cyclohexylbenzolblthien-3-y1)[4-
[2-(1~ p1perldlnyl)ethoxy]phenyl]methanone

~ 'H-NMR(CDC1s, 15) 1. 10~2. 20(16H, m) 2.31(34, s), 2. 40~2. 70(4H m),

2.81(2H.t.J=6Hz).3.00(1H.m).4.19(2H.t.I=6Hz).6.80*~7.60(5H.m).7.
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80(2H, d, 7=8. 8Hz),

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

Preparation exaﬁple A : tablet

mg/tablet

Active ingredient 10.0
Starch : 20.0
Lactose 142.0
Carboxymethylcellulose calcium 5.0
Talc 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 magnesium 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 estbogen-dependent diseases
such as, for example, breast cancer, endometrial cancer,
endometriosis, prostatomegaly and mastop;thy.
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Claims
1. A benzothiophene derivative represented by the

following general formula or a salt thereof

3
0—@—A—-(CH-;)n—B-—N<§‘

wherein,

(1)

R! denotes a hydrogen atom, a hydroxyl group,
an_alkoxy group having 6 or less carbon atoms, an acyloxy
grox.ip of the formula R'CO-0- or R"soz-o- or an N,N-dial-
kyl-substituted or unsubstituted carbamoyloxy group ha-
ving 6 or less carbon atoms in the alkyl moiety,

R? denotes a halogen atom, an alkyl group ha-
ving 6 or less carbon atoms, or a cycloalkyl or cycloal-
kenyl group optionally substituted by an alkyl group ha-
ving 6 or'less carbon'atoms, a hydroxyl group, an acyloxy
group of the formula R’CO-O- or R"so,-o-, Or an OXo group,

R® and R* each denote a hydrogen atom or an al-
kyl group‘having 6 or less carbon atoms, or R® and R

combine with the nitrogen atom to which they bind, to de-

. I HAS BEEN
AR 0T A O " erace

mm



E——————e e | REPLAGEMENT SHEET
heet Has Been Rep slaced -

B — Y T

note a heterocyclic ring which may further contain a he-

tero atom selected from O, S and N, and which may be
substituted by an alkyl group having 6 or less carbon
atoms or a hydroxyl group, or may be a condensed ring
with a benzene ring,

R’ denotes a hydrogen atom, an alkyl group ha-
ving 6 or less carbon atoms optionally substituted by a
halogen atom, an amino group, a carbonyl group, an al-
koxycarbonyl group having 6 or less carbon atoms in the
alkoxy moiety, an alkanoyloxy group having 6 or less car-
bon atoms in the alkanoyl moiety, a carbamoyl group or an
aryl group, an alkenyl group having 6 or less carbon
atoms, optionally substituted by an aryl group, a
cycloalkyl group having 6 or less carbon atoms, or an
aryl group optionally substituted by an alkyl group ha-
ving 6 or less carbon atoms, an alkoxy group having 6 or
less carbon atoms or a halogen atom,

R® denotes an aryl group optionally substituted

by an alkyl group having 6 or less carbon atoms,

A denotes O or CH,,
B denotes C=0 or CH,, and

n denotes 1 or 2.

2. . The benzothiophene derivative or the salt
thereof according to claim 1 wherein R? denotes a group
of the formula -C-R® (wherein R® and R° each denote an
RG

alkyi group having 6 or less_carbon atoms) or a cycloal-

kyl group having 3 to 8 carbon atoms optionally substitu-
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i
ted by an alkyl group having 6 or less carbon atoms or a

hydroxyl group.

3. The benzothiophene derivative or the salt
thereof according to claim 2 wherein R® and R* each
denote an alkyl group having 6 or less carbon atoms, or
R’ and R* combine with the nitrogen atom to which they

bind to denote a 5- to 7-membered heterocyclic group.

4. The benzothiophene derivative or the salt
thereof according to claim 3 wherein R® denotes a

hydroxyl group.

5. The benzothiophene derivative or the salt
thereof according to claim 4 wherein A denotes O and B

denotes CH,.

6. The benzothiophene derivative or the salt
thereof according to claim 5 which is (6 -hydroxy-2-cyclo-
hex&lbenzo[b]thien-3-y1)[4-[2-(l-pyrrolidinyl)ethoxy]-
phenyl]methanone, (6-hydroxy-2-cyclohexyibenzo[b]thien-
-3-y1)[4-[2-(1-piperidinyl)ethoxy]phenyllmethanone,
(6-hydroxy-2-cycloheptylbenzo[b]thien-3-y1)[4-[2-(1-pyr-
rolidinyl)ethoxy] phenyl]methanone, (6 -hydroxy-2-cyclo-
heptylbeqéo[b]thien-3-yl)[4-[2-(1-piperidinyl)ethoxy1
phenyl]methanone, (s-hydroxy-z-isopropylbenzo[b]thieﬁ-a-
yl)!4-[2-(1-pyrrolidinylfethoxy]phenyl]methanone.or
(G-hydroxy-z-isopropylbenzo[b]thien-3-yl)[4-[2-(1—
piperidin&l)ethoxy]phenyl]methanone. '
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7. , The benzothiophene deriVatlve—or—the—satt"~"-

thereof according to claim 4 wherein A denotes CH,.

8. The benzothiophene derivative or the salt
thereof according to claim 7 which is (6-hydroxy-2-cyc-
lohexylbenzo [b] thien-3-yl) [4-[3- (1-pyrrolidinyl)pro-
pyllphenyl] methanone, (6-hydroxy-2-cyclohexylbenzo-
[blthien-3-yl) [4- [3- (1-piperidinyl) propyl] phenyl] metha-
none or (6-hydroxy-2-cyclohexylbenzo[b]lthien-3-yl) [4-[2-
(1-pyrrolidinylcarbonyl)ethyl] phenyl] methanone.

9. The benzothiophene derivative or the salt
thereof according to claim 3 wherein R' denotes an al-
koxyl group having 6 or less carbon atoms or an alkylcar-
bonyloxy group having 6 or less carbon atoms in the alkyl

moiety.

10. The benzothiophene derivative or the salt
thereof according to claim 9 which is (6-methoxy-2-
cyciohexyl-benzo[b]thien-B-yl)[4-[2-(1-piperidinyl)
ethoxy] phenyl ] methanone or (6-acetoxy-2-cyclohexyl-
benzo [b] thien-3-yl) [4-[2- (1-piperidinyl) ethoxy]

phenyl])methanone.

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

the;eof.
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Nové] Benzothiophene Derivative

Description .

" Technical Field'

This invention relates to nove! benzothiophene derivatives having an antiestrogenic activity, and relates more
detailedly to benzothiophene derivatives represented by the formula

' 3
DO—#-(CHQH—B—N\R‘ .
xl/O:s_/_ : R? | (D

R' denotes a hydrogen atom, a hydroxy! group, an alkoxy group having 6 or less carbon atoms, an acyloxy group

of the formula R7CO-0- or RESO,-O- or an N,N-dialkyl-substituted or unsubstituted carbamoyloxy group having 6

or less carbon atoms in the alkyl moiety,

R2 denotes a halogen atom, an alkyl group having 6 or less carbon atoms, or a cycloalkyl or cycioalkenyl group

optionally substituted by an alikyl group having 6 or less carbon atoms, a hydroxyl group, an acyloxy group of the

formula R7CO-O- or RES0,-0-, or an oxo group,

A3 and R* each denote a hydrogen atom or an alkyl group paving 6 or less carbon atoms, or R? and R® 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, and which may be substituted by an alkyl group having 6 or less carbon atoms or a

hydroxyl group, or may be a condensed ring with & benzene ring,

R’ denctes a hydrogen atom, an alkyl group having 6 or less carbon atomns optionally substituted by a halogen

atom, an amino group, a carbonyl group, an alkaxycarbonyl group having 6 or less carbon atoms in the alkoxy moi-

ety, an alkanoyioxy group having 6 or less carbon atoms in the alkanoyi moiety, a carbamoyl group or an aryl group,

an alkenyl group having 6 or less carbon atoms, optionally substituted by an aryl group, a cycloalkyl group having
" 6 or less carbon atoms, or an aryl group optionally substituted by an alkyl group having 6 or less carbon atorns. an

alknxy group havmg 6 or less carbon atoms or a halogen atom,

R® denotes an aryl group optionally substituted by an alkyl group having 6 or iess carbon atoms,

A denotes O or CHp,

B denotes C=0 or CH,, and .

ndenotes 1 or 2.

Backaround Art

In gynecologic cancers such as breast cancer and endometrial cancer, the activities of the estrogen 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 proliferation of these tumors have close relation to endogenous or iocal 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 administer antiestrogenic agents.

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

wherein,
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(A)

Tamoxifen is now widely used for treatment of breast cancer, eic. 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 antiestrogenic agents (see, for example, Proc. Soc. Exp. Biol. Med., 112, 439-442 (1 953) J
Med. Chem. B, 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 Sci., 26, 1453-1458, 1980). Among them, a compound of the fol-
lowing formula called raloxifene has a very strong antiestrogenic activity, and is now under clinical tests.

0CH£C&N )
N\ ' (B)

However, all of these antiestrogenic agents also have an estrogenic activity too strong 10 be neglected, simultane-
ously 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 cycloalkyl 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 actwvity.

iscl | ion

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 formuila (1), the “iower alkyl group™ can be straight-chain or branched chain, and there can for exam- wor
ple, be mentioned a methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl or n-hexyl group. and as the

“lower alikoxy group”, there can, for exampie, bemenhonedamemoxy ethoxy, n-propaxy, ISopropoxy or n-butoxy group

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, cycioheptyl or cyclooctyl group, and
as the “cycloalkenyl group”, those having 4 to 12, preferably 5 to 8 carbon atoms ara preferable, and there can, for
example, be mentioned a 1-cyclopentenyl, 1-cyciohexenyl, 1-cycloheptenyl or 1-cyclooctenyl group. Further, the “halo-
gen atom" includes a fluorine, chiorine, or bromine atom.

The "acyloxy group” is specifically a group represented by the formula R7CO-O- or R8§0,-O-, and therein R’
denoates & hydrogen atom: a iower aikyl group optionally substifuted by a halogen atom, an amino group, a carbonyl
group, a lower alkoxycarbonyi group, a lower alkanoyloxy group, a carbamoyl group or an aryl group; a lower alkenyl
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group optionally substituted by an aryi group: a lower cycloalkyl group:; or an aryl group optionally subsmuted by a lower
alkyt group, a lower alkoxy group or a halogen atom, R® denotes an aryl group optionally substituted by a lower alkyl
group.

As examples of the "acyloxy group”, there can be mentioned acetoxy, propionyloxy, trifiuoroacetyloxy, glycyloxy, 3-
carboxypropionyloxy, 3-ethoxycarbonyipropionyloxy, acetoxyacetoxy, phenylacetoxy, acrytoyloxy, cyclohexanecarbony-
loxy, benzoyloxy, 4-methoxybenzoyloxy, 2-chiorobenzoyloxy, methanesulfonyloxy and p-toluenesulfonyloxy groups.

Further, when R? denotes “a cycloalkyl or cycloalkenyl group optionally substituted by a lower alkyl group, a
hydraxyl group, an acyloxy group or an oxo group”, the cycloalkyl or cycloaikenyl group canbe a cycloalkyl or cycloalke-
nyl group unsubstituted or substituted by one lower alkyl, hydroxyl, acyloxy or oxo group, and therein, as the substituted
cycloalkyl or cycloatkenyl group, there can, for example, be mentioned a 3-methylcyciopentyl. 3- -hydroxycyclopentyl, 2-
methylcyciohexyl, 3-methyicycichexyl, 4-methyicyclohexyi, 4-hydroxy¢.yclohexyl 4-acetoxycyclohexyl, 4-benzoyloxycy-
clohexyl, 4-oxocyclohexyl or 2-methyicyclohepty! group.

When, in the above formula (1). R® and R* "combine with the nm'ogen atom to which they bind, to dencte a hetero-
cyclic ring which may turther contain a hetero atom selected from O, S and N°, the heterocyclic group may be substi-
tuted by a lower atkyl 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.

Thus, as examples of the group ’

-N-Rs,

i
R!l

there can be mentioned amino, methylamino, isopropylamino, dimethylamino, diethylaming, pyrrolidinyl, piperidinyl,
homopiperidinyl. piperazinyl, morpheiinyl, thiomorpholinyl, 3-methylpyrrolidinyl, 3-methyipiperidinyl, 4-hydroxypiperidi-
nyl, 4-methyipiperazinyl, 4-ethylpiperazinyl, 2,3-dihydroindolyl or 1,2.3.4-tetrahydroisoquinolyl group.

A preferred group of compounds among the compounds of the above formula (i) are compounds of the formuia (i)
wherein R! denotes a hydroxyt group. Further, ancther preferred group of compounds are compounds of the formula (1)
wherein R2 denotes a branched chain lower alkyl group, particularly a group of the formula

-C-R>
|
R6

(wherein RS and RS each denote a lower aliyl group). or a cycloalkyl group having 3 to 8 carbon atoms optionally sub-
stituted by a lower alkyl group or a hydroxyl group.

As specific examples of the compounds of the above formula (1) provided by this invention, the following ones can
be mentioned besides those set forth in the later-described examples.

(6-hydroxy-2-cyclopentyibenzolbjthien-3-yl)[4-[2-{ 1-(4-methylpiperazinyl)jethoxy]phenyljmethanone,

" (6-hydroxy-2-cyclohexylbenzofbithien-3-yl)[4-{2-{ 1-(3-methyipyrrolidinyl)]ethoxylphenyl)methanone,
(6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl){4-f2-(N-thiomorpholinyl)-ethoxy]phenyijmethanone,
(6-methanesulfonyloxy-2-cyclohexylbenzolblthien-3-yi)[4-[2-(1-piperidinyl)ethoxy]phenyljmethanone,
(6-hydroxy-2-cycloheptytbenzofbjihien-3-yi)[4-{2-(N-morpholinyl)ethoxy]jphenyl{jmethanone,
(6-hydroxy-2-cyclooctylbenzo[bijthien-3-yl){4-{2-(1-piperidinyl)ethoxy]phenyljmethanone,
(6-hydroxy-2-cyclododecyibenzoblthien-3-yl){4-[2-(1-pyrrolidinyl) ethoxy]phenyijmethanone, -
[6-hydroxy-2-(2-methyicyciohexyl)benzo[bjthien-3-yl][4-[2-(dimethylamino)ethoxylphenyilmethanone,
[6-hydroxy-2-(4-hydroxycyciohexyl)benzofbjthien-3-ylj{4-{2-(1-pyrrolidinyi)ethoxy]phenyljmethanone,
[6-hydroxy-2-{4-hydroxycyclohexyl)benzo[bjthien-3-yl){4-[2-{ 1-homopiperidinyl)ethoxylphenyljmethancone.
(6-hydroxy-2-isopropylbenzo{bithien-3-yl)[4-{2-{diethylamino)ethoxy]phenyljmethanone,
(6-hydroxy-2-isopropylbenzo{bjthien-3-yl){4-{2-{ 1 -homopiperidinyl)ethoxy]phenyijmethanone,
(6-hydroxy-2-sec-butylbenzo[bjthien-3-yl)[4-{2-( 1 -piperidinyl)ethoxyjphenyljmethanone,
(6-hydroxy-2-cyclohexytbenzoblthien-3-yl)[4-{3-(dimethylamino)propoxylphenyiimethanone,
[6-hydroxy-2-(3-methyicyclohexyl)benzofblthien-3-yi][4-[3-(1-piperidinyl)propoxyjphenyljmethanane,
(6-hydroxy-2-isopropylbenzofblthien-3-yl)[4-{3-(1-piperidinyl)propoxylphenyiimethanone,
(6-hydroxy-2-cycichexylbenzo[blthien-3-yi)[4-[2-(diethylcarbamoyi)ethyl]phenyijmethanone,
[6-hydroxy-2-(3-methyicyclohexyl)benzo{bithien-3-yil{4-[2-( 1 -piperidinylcarbonyl)ethyijlphenyl)methanone,
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{6~ hydroxy-z-isopropylbenzo[b}thien-S-y'l)[d-[z-( 1-piperidinyicarbonyl)ethyijphenyljmethanone,
(6-hydroxy-2-cyciohexylbenzofbjthien-3-yl){4-{3-{ 1-homopiperidinyl)propyljphenyljmethanone,
(6-hydroxy-2-cyclohexylbenzofblthien-3-yl){4-[3-(N-morphoiinyl)propyllphenyljmethanone,
(6-hydroxy-2-isopropylbenzofblthien-3-yl){4-{3-( 1-pyrrolidinyl)propyllphenyljmethanone,
(6-hydroxy-2-cyclopentylbenzofb]thien-3-yl)[4-{3-(1-pyrrolidinylcarbonyl)propyljphenyl}methanone,
[6-hydroxy-2-(2-methyicyclohexyl)benzobjthien-3-yl}f4-[3-(1-piperidinylcarbonyl)propyllphenyiimethanone,
(6-hydroxy-2-cyclopentylbenzofbjthien-3-yl){4-{4-(1-piperidinyl)butyl]phenyijmethanone,
{6-hydroxy-2-isopropylbenzo[bjthien-3-yl)[4-{4-(1-pyrrolidinyl)butyllphenyljmethanone.

According to this invention, the compounds of the above formula (i) wherein B denotes CH; can be converted 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 methanesullomc acid, and among
them, pharmacologically acceptable salts are preferable.

According to this invention, a compound of the above formuia (1) or a sait thereof can, for example, be prepared by

gither

(a) reacting a compound of the formuia

Rll l Rz . (n)

wherein R'! denotes a hydrogen atom or a lower alkoxy group, and R? has the same meaning as above
with a compound of the formula

v-od Va-@in-s-x @

wherein X' and X2 each denote a halogen atom, and A, B and n have the same meanings as above,
and then reacting the resultant compound of the formula

O—Q—A— (CHz)n—B—X?
: 3R] RZ .

wherein R!', A2, A, B, X2 and n have the same meaning as above,
with an amine of the formula

R:l
/S
HN (V)
AN
Rl

wherein R® and R* have the same meanings as above,
or
(b) reacting a compound of the above formula (l) with a compound of the formula
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- R‘ ’
— -— —— /
_CO_Q-A (CHz)n—B N\R‘ (VD)

wherein R, R, A, B, X! and n have the same meanings as above, and then
(c) it necessary, converting the group R'? of the resultant compound of the formula

/R3

i :CO-QA—(CHz)n—B—N\R.
I :
RI R? . (I-1)

wherein R1Y, R2, R?, R%, A, B and n have the same meanings as above,

to a hydroxyl group, an acyloxy group or an N,N-di-iower alkyl substituted or unsubstituted carbamoyloxy group, and fur-
ther if necessary, converting the resultant compound to a sait.

Accaording to the above process (a), first, the compound of the above formula (il) and the compomd of the formula
(IN) 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 soivent, for example, a halogenated hydrocarbon such as dichloromethane, 1.2-dichioroethane’
or chioroform; an aromatic hydrocarbon such as benzene or chiorobenzene; an aikane such as petroleum ether or hex-
ane; a nitrohydrocarbon such as nitrobenzene or nitromethane; in the presence of a catalyst, for example, a Lewis acid
such as aluminum chioride, aluminum bromide, zinc chioride, boron trifluoride, titanium tetrachioride or stannic chioride.
Proper reaction temperature therefor is generally about room temperature to the reflux temperature of the reaction mix-
ture, preferably a temperature between rocom temperature and 100°C.

As to the use quantity of the compound of the above formula (llf) to the compound of the above formula (W), it is
advantageous to uise generally at least one mole, preterably 1.1 to 5 moles of the compound of the formula (111} per mole
of the compound of the formula (li).

Further, as to the use quantity of the catalyst, it is preferable to use at least one, usually 1.5 to 10 moies of the cat-
alyst per mole of the compound of the above formula (I).

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 soivent, 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 sulfoxide. Proper reaction temperature therefor is usually room temperature to the reflux temperature
of the reaction mixture, preferably 35°C to the refiux 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.

Further, 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 triethylamine, or an inorganic base such as potassium carbonate 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 compound of the above formula (ll) and the compound of the above formula ”-
(V1) are reacted.

The reaction can be carried out in the same manner as described in the reaction of the compound of the above for-
muia (1) with the compound of the above formuia (1ll) in the above process {a).

Thus, the compound in the case where R! in the compounds of the above formuia (I) aimed at by this invention
denotes a hydrogen atom or a lower alloxy group, namely the compound of the above formula (I-1) is obtained, and this
compound can, if necessary, be converted to a compound of the above formuia () in the case where R’ denotes a
hydroxyl group, an acyloxy group or an N,N-di-lower alkyl-substituted or unsubstituted carbamoyloxy group.

The conversion to the compound of the above formula (I) wherein R? denotes a hydroxyl group can be carried out
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by subjecting the cnmpounc: of the above formuia (I-1) wherein R'! denotes a lower alkoxy group to dealkylation reac-
tion.

The dealkylation reaction can generally be carried out by treating the compound of the above formula (I-1) in an
inert solvent, for exampie a halogenated hydrocarbon such as dichloromethane or chioroform; 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 chioride or boron trifiucride at an elevated temperature, preferably at the refiux tem-
perature of the reaction mixture.

Further, the conversion to the compound of the above formula (1) wherein R! denotes an acyloxy group can easily
be carried out by acylating the compound of the above formula (I) wherein R? denotes a hydroxyl group according to a
process known ger se, for example by reacting the compound with an acyl halide in pyridine.

_ Further, the conversion to the compound of the above formula (J) wherein R? denotes an N,N-di-lower alkyl-subst-
tuted or unsubstituted carbamoyloxy group can aiso be carried out easily by a process known per se, for example by
reacting the compound of the above formula (I) wherein R* denotes a hydroxyl group with a substituted or unsubstituted
carbamoy! chioride in pyridine.

In the compounds of the above formula () prepared according to the above-described processes, a compound
wherein B denotes CH, can be converted to a corresponding sait by treating it with an inorganic acid or an organic acid
according o a precess known per se.

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

A compound in the case where B denotes CH, in the cormounds of the above formula (I-1) of this invention can,
alternatively, be prepared by reducing a compounx of the following formuia

wherein R'', R?, R%, R%, A and n have the same meanings as above,
and then oxidizing the resultant compound.
The reduction of the compound of the formula (1-2) can, for example, be carried out by treating it with lithium alumi-
num hydride in a solvent such as tetrahydrofuran or dioxane under reflux with heating. The oxidation of the resultant
compound of the following formula '

(1-2)

0B
| .
H-@—A—(Cﬂz)n—CHz—N<§‘
Rll l RZ .

(1-3)

wherein R', A2, R3, R%, A and n have the same meanings as above,
can easily be carried out by treating it with chromium tricxide in pyridine.

In the compounds of the above formuia (i) of this invention, a compound wherein A2 denotes a cycloatkyl or
cycloalkenyl group substituted by a hydroxyl group can, for example, be prepared by reducing a compound of the for-
mula (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 tetrahydroturan.

Further, a compound of the formula (I} wherein R2is a cycloalkyl or cycloalkenyl group substituted by an acyloxy
group can be prepared by acylating a compound of the formula (1) wherein R? is a cycloalicyl or cycioalkenyt group sub-
stituted by a hydroxyl group, according to a process known per se. In this reaction, when a compound of the formula (l)
wherein R' is a hydroxyl group is used, R! is acylated simultaneously and converted to an acyioxy group.

Among the compounds of the above formula (ll). used as a starting compound in the foregoing processes, com-
pounds wherein R!! denotes a lower alkoxy group, namely compounds of the following formula
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R!? R?

wherein R'2 denotes a lower alkaxy group and R? has the same meaning as above,
are important intermediates for synthesis of the compounds of the above formula (1) of this invertion havmg a
strong antiestrogenic activity.
The compounds of the above formula (i) as a starting material for the compounds of this invention can, for exam-
ple, by synthesized according to the following Reaction formuia 1.

Reaction formula 1

Halogen /O:j\ R (om-2)
1kyl /
halide RI} é—on |

4
l (Cool); _

i Reduced if desired

RII Rz.. - =

in the above formulae, R* and RP eaeh 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 preparation examples.

Further, a compound of the formuia (ll) wherein R? denctes a cycloakyl or cycloalkenyl group substituted by a
hydroxyl group or an acyloxy group can be synthesized by converting a compound wherein R2 denotes a cycloalkyl o
cycloalkenyl group substituted by an oxo group, mthesamemannerasdescrbedmmecomonofnzmacom
pound of the formuia (I).
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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 (1) of this invention are as foliows.

nti ni

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

Narnely, 2 pg/animal of estradiol and 3 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 foliowing 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 signiticantly at a level of significance of 5% were expressed by ++ and +, respectively.

Table
Compound Antiestrogenic activity
Example 71

Example 74
Example 75
Example 76
Example 77
Example 86
Example 87
Example 90
Example 91
Exan-iple a3
Example 96
Example 104
Exa'mple 115
Example 118
Example 120
Example 123
Example 124

T A S A A O A A A A A

Example 130

Thus, the compounds of this invention represented by the formmula (I} can be orally or parenterally (for example,
intramuscularly, 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 formuiating them into any dosage form of
solid forms {e.g., tablets, hard capsules, soft capsules, granulés, powders, fine granules, pills, troches, etc.), semi-solid
forms (e.g., suppositories, cintments. etc.) and liquid forms (e.g9.. injections, emulsions, suspensions, iotions, sprays,
etc.). An non-toxic additives usable in the above formulations, there can, for example, be mentioned starches, gelatin,
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glucose, lactose, fructose. maltose, magnesium carbonate, talc, magnesium stearate. methyicellulose, carboxymethyl-
cellulose or salts thereot, gum arabic, polyethylene glycol, p-hydroxybenzoic acid alkyl esters, syrups, ethanol, propyl-
ene glycol, vaselines, carbowax, giycerol. sodium chloride, sodium sulfite, sodium phosphate, citric acid, etc. The drug
can aiso contain another therapeuticaily effective drug.

The content of the compound of this invention in the drug varies depending on the dosage form, but it is generally
preferabie that the drug contains the compound at a concentration of 0.1 to 50 wt% in the case of solid and semu-soltd
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 animats
including human beings as a subject, administration routes, the seriousness of symptoms, the diagnoses of doctors,
etc., but can be generally 0.05 to S0 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 iimit 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 accordmg to examples and preparation examples.

Preparation example 1

3.2 g of 6-methoxybenzobthiophene was dissoived in 3 ml of THF and the solution was cooled with ice. 18.6 mi of
n-butyllithium (15% hexane solution) was gradually added in a stream of nitrogen and the mixture was stired. A THF
solution of 3.1 mi of cyclohexancne was added and the mixture was stirred at room temperature for 6 hours. 35 mi of
saturated aqueous ammonium chioride 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 product was purified by TLC (developmg solvent, chloroform) to obtain 2.8 g of 6-methoxy-2-(1-hydroxycy-
clohexyl)benzo(bjthiophene. -

'H-NMR(CDCl,, 5):1.33~2.03(10H, m), 3.85(3H, s), 6.94(1H, dd, J=2.4, 8.6Hz2), 7.09(1H, 5), 7.27(1H, d, J=2.4Hz),

7.57(1H, d, J=8.6Hz),

MS(m/z).262(M"), 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)benzob]thiophene

'H-NMR(CDCl, 5):1.58~2.86(8H, m), 3.85(3H, s), 6.86(1H, d. J=2.4Hz2), 6.94(1H, s), 7.22(1H, d, J=2.4H2),
7.54(1H, d, J=8.6Hz2),,
MS(mvz):248(M*), 230,

(i) 6-Methoxy-2-{4,4-(ethylenedioxy)-1-hydroxycyciohexyl]benzofbjthiophene

1H- NMR(CDCI3 8):1.30~2.50(8H. m), 3.85(3H, s), 3.97(4H, ) 6.94 (1H, dd, J=8.8, 2.4Hz), 7.10(1H, br, ),
727(1H d. J=2.4H2), 7.55(1H, d. J=8.8Hz),

MS(m/z):320(M*), 302, 216, 101,
(iii) 6-Methoxy-2-(1 —hydroxycydcheptyl)benzo[b)thiophene
'H-NMR(CDCl5, 3):1.46~2.71(13H, m), 3.84(3H. s), 6.50(1H; dd, J=8.8, 2.4H2), 7.07(1H, d. J=0.4Hz2),
7.20(1H, d, J=2.2H2), 7.51(1H, d, J=8.6Hz2),
MS(m/z):276(M"), 258,
(iv) 6-Methoxy-2-{1-hydroxy-(2-methylcyclohexyl)jbenzobjthiophene
'H-NMR(CDCly, 3):0.82(3H, d, J=6.6Hz), 1.54~1.94(10H, m), 3.85(3H, s), 6.94(1H, dd. Jase 2.4Hz),
7.03(1H, d, J=0.4Hz), 7.26(1H, d. J=2.9Hz), 750(1H d, J=8.6Hz),
MS(m/z)276(M*), 219,

(v) 6-Methoxy-2-{1 -hydroxy-(3-methylcyciohexyl)lbenzofbjthiophene
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'H-NMR(CDCl,, 5):0.94(3H, d. J=6.2Hz), 1.45~-2.11(10H, m), 3.85(3H, s). 6.84(1H. dd. J=8.6, é.4Hz).
7.06(1H, d, J=0.4H2), 7.27(1H, d, J=2.9Hz), 7.56(1H, d, J=B.8H2),
MS({m/z)276(M*), 233,

(vi) 6-Methoxy-2-{1-hydroxy-(4-methylcyclohexyl)jbenzoft]thiophene
1H-NMR(CDCl3 5):1.01(3H, d, J=5.9Hz), 1.23~2.56(10H, m), 3.89(3H, 5). 6.93(1H, dd, J=6.4, 1.8Hz), 7.07(1H,

d, J=0.7Hz), 7.20~7.28(1H, m), 7.66(1H, d. J=8.6Hz),
MS(miz):276(M*), 219,

{vii) 6-Methoxy-2-(1-hydroxycycloactyl)jbenzabjthiophene '
TH-NMR(CDCl3, §):1.40~1.88(10H, m), 2.10-2.79(4H, m), 3.85(3H, s), 6.18(1H, t, J=8.1 Hz) 6.89(1H, dd,

J=8.8, 3.4Hz), 7.05(1H, s), 7.21(1H, d. Js2.4Hz), 7.52(1H, d, J=8.6Hz),
MS(m/z)290(M*), 272, 244,

{vili) 6-Methoxy-2-(1-hydroxycyclodedecyl)benzoblthiophene
'H-NMR(CDCl3, 5):1.23-2.66(23H, m). 3.85(3H, s), 6.93(1H, dd, J=8.6, 2.4Hz), 7.03(1H, s), 7.25(1H, d,
Jad.6Hz), 7.51(1H, d, J=8.8Hz),
MS(m/z):346(M*), 328, 204,
(ix) 6-Methoxy-2-(1-hydroxy-1-methylethyl)benzofbjthiophene
Ereparation example 2
2.8 g of 6-methoxy-2-(1-hydroxycyclohexyl)benzofbjthiophene was dissolved in 25 mi of toluene, 320 mg of anhy-
drous oxalic acid was added, and the mixture was refluxed with heating for 1 hour. The reaction mixture was washed
twice with 5% aqueous sodium bicarbonate solution and once with water, and dried over magnesium suifate. The sol-
vent was distilled off to obtain 2.5 g of 6-methoxy-2-(1-cyciohexenyl)benzofbjthiophene.

1H-NMR(CDCl, 8):1.49~2.51(8H, m), 3.84(3H, 5), 6.20(1H, br), 6.89 (1H, dd, J=2.4, 8.8Hz), 7.00(1H, br); 7.21(1H,
d, J=2.4Hz), 7.52(1H, d, J=8.8Hz),

MS({mv/z):244(M*),
The following compounds of (i) to (ix) were synthesized in the same manner as in Preparatioﬁ example 2.
(i) 6-Methoxy-2-(1 -cydopemenyl)benzo(b]_thiophene

"H-NMR(CDCly, 8):1.49~2.89(6H, m), 3.85(3H, s), 6.05(1H, m), 6.86 (1H, dd, J=8.6, 2.4Hz), 6.97(1H, s),
7.22(1H, d, Ja2.4Hz), 7.54(1H, d, J=8.6Hz), ‘ '

MS(m/z):230(M*), 215, -

(it) 6-Methoxy-2-(4-oxo-1-cyclohexenyi)benzofbjthicphene
(iii) 6-Methoxy-2-(1-cycioheptenyl)benzofbjthiophene

'H-NMR(CDCl;, 5):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, 1,
J=6.8Hz), 6.89(1H, dd, J=8.6, 2.4Hz), 7.02(1H, s), 7.20(1H, d, J=2.2Hz), 7.51(1H, d, J=8.6Hz),
MS(mvz):258(M*), 231,

(iv) 6-Methoxy-2-[1-(2-methyicyclohexenyl)lbenzopithiophene
YH-NMR(CDCl3, 8):1.21(3H, d, J=7.0Hz), 1.52~1.85(4H, m), 2.10~2.29(2H, m), 2.75~2.89(1H, br s), 3.85(3H,

$). 6.11(1H, t, J=3.7Hz), 6.90(1H, dd. J=8.6, 2.4 Hz), 7.02(1H, 5), 7.22(1H, d, J=2.4Hz), 7.53(1H, d, J=8.6Hz),
MS(miz):258(M*),
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(v) 6-Methoxy-2-[1-(3-methyicyciohexenyi)jbenzofbjthiophene

TH-NMR(CDCly, 5):1.07(3H.d, J=5.9Hz), 1.24~2.50(7H, m), 3.84(3H, 5), 6.11 (1H, d, J=12.5H2), 6.90(1H. dd,
J=8.6, 2.4Hz). 7.01(1H, 5), 7.21 (1H. d, J=2.4Hz), 7.52(1H, d, J=8.6Hz),

MS(mvz):258(M*),
| {vi) 6-Methoxy-2-{1-(4-methylcyciohexenyl)jbenzobjthiophene

TH-NMR(CDCl3, 5):1.01(3H, d, J=5.7Hz), 1.26~2.5%(7H, m), 3.84(3H, s), 6.12~6. 19(1H br s), 6.8%(1H, dd,
J=8.6, 2.4Hz), 7.00(1H, 5), 7.21 (1H, d, Ju2.4Hz), 7.52(1H, d, J=8.6Hz),

MS(miz):258(M"), 216,
(vii) 6-Methaxy-2-(1-cyclooctenylibenzoblthiophene
YH-NMR(CDClg, §):1.54~1.83(8H, m), 2.21~2.40(2H, m), 2.69(2H, t, J=5.1H2), 3.84(3H.' s). 8.18(1H., t.
=8.1Hz), 6.89(1H, dd, J=8.6, 2.4Hz), 7.04(1H, s}, 7.21(1H, d, J=2.4Hz2), 7.52(1H. d, J=8.6Hz),
MS(m/z):272(M"), 244,
{viii) 6-Methoxy-2-(1-Cyclododecenyl)benzobjthiophene
1H-NMR(CDCls, 5):1.23~1.80(16H, m), 2.26(2H, q, J=7.5, 7.0Hz), 2.59 (2H, t, J=6.8Hz), 3.84(3H, 5), 5.93(1H,
1, J=8.1Hz), 6.90(1H, dd, J=8.6, 2.4Hz), 7.04(1H, 5), 7.21(1H, d, J=2.4Hz), 7.52(1H, d, J=8.6Hz),
MS{m/z):328(M*), 204,
(ix) 's-Memoxy-a-isopropenylbenzo[b]ﬂﬁophene
Pr i )
2.5 g of 6-methoxy-2-( 1-cyciohexenyl)benzabjthiophene was dissolved in 20 mi of ethyl acetate, 800 mg of S% pal-
ladium-carbon was added, and hydrogenation was carried out at room temperature and at atmospheric pressure. The

reaction mixture was fﬂtered and the filtrate was concentrated 1o obtain 2.5 g of 6-methaxy-2-cycichexylbenzofbjthi-
ophene.

YH-NMR(CDCl3, 8):1.15~2.21(10H, m), 2.82(1H, m), 3.84(.3H. s), 6.83~7.57(4H.m),

MS(miz):246(M"), .

The following compounds of (i) to {viii) were synthesized in the same manner as in Preparation example 3.
(i) 6-Methoxy-2-cycopentylbenzofblthiophene

TH-NMR(CDCls, 5):1.45~2.30(8H, m), 3.27(1H, m), 3.84(3H, s), 691 (1H, ), 6.94(1H, dd, J=8.6, 2.4H2),
7.25(1H, d, Ju2.4Hz), 7.52(1H, d, J=8.6H2),

MS(m/z):232(M"), 203,
(ii) 6-Methoxy-2-(4-0xo-1-cyclohexyl)oenzofblthiophene

"H-NMR(CDCl, 8):1.50~2.70(8H, m), 3.35(1H, m), 385(3H S). 6.96 (1H, dd, J=8.6, 2.4Hz), 6.98(1H, br s),
7.28(1H, d, Ju2.4Hz), 7.55(1H, d, J=8.6H2),

(iii) 6-Methoxy-2-cycioheptylbenzo[bjthiophene

TH-NMR(CDClg, 5):1.41~2.25(12H, m), 2.89~3.08(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),
MS(m/z):260(M*), 203,
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{iv} 6-Methoxy-2-(2-methyicyclohexyl)benzofbjthiophene

1H-NMR(CDCl3, 5):0.80(3H, d, J=7.0Hz), 1.20~2.40(9H, m), 2.98~3.13(1H. m), 3.83(3H, s), 6.85(1H, ),
6.91(1H, dd, J=8.8, 2.4Hz), 7.25(1H, d, J=2.4Hz), 7.53(1H, d, J=8.6Hz),
MS(m/2):260(M*), 203,

{v) 6-Methoxy-2-(3-methylcyciohexyl)benzo{bjthiophene

'H-NMR(CDCls, 5):0.95(3H, d. J=5.9Hz), 1.19~2.20(9H, m), 3.10-3.28(1H, m), 3.84(3H, s), 6.88(1H, ),
6.91(1H, dd., J=8.6, 2.4Hz), 7.25(1H, d, J=1.5Hz), 7.52(1H, d, Ju8.8H2),
MS(m/z):260(M*),

(vi) 6-Methoxy-2-(4-methylcyclohexyl)benzofbjthiophene

TH-NMR(CDC;. 5):0.94(3H, d, J=6.4Hz), 1.20~2.20(9H, m), 2.95~3.08(1H, m), 383(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),
MS(m/z):260(M"), 203,

(vii) 6-Methoxy-2-cyclododecyibenzobjthiophene

TH-NMR(CDCly, 8):1.14~1.97(22H, m), 3.01~3.15(1H, m), 3.84(3H, 5), 6.91(1H, dd, J=8.8, 2.4Hz), 6.90(1H,
8), 7.25(1H, d, J=2.2Hz), 7.52(1H, d, J=8.6Hz),
MS(mvz):330(M*),

(viii) 6-Methoxy-2-isopropyibenzofbjthiophene

TH-NMR(CDCl,, 5):1.37(6H, d, J=7.8Hz), 3.04~3.35{1H, m), 3.84(3H, 5), 6.92(1H, dd, J=8.6, 2.4Hz); 6.89(1H,
s), 7.25(1H, d. Ju2.4Hz), 7.52(1H, d, J=8.6Hz),
MS(m/z):206(M*), 191,

Preparation example 4 =

-
-

The same aperations as in Preparation example 1 were carried out using 180 mg of S-rneﬂ'loxybenzo(b]ﬂwidphene.
and 450 mg of methyl iodide in place of cyclohexanone, and then purilication was carried out by TLC (developing sol-
vent, chloroform : n-hexane = 1 : 19) to obtain 126 mg of 6-methoxy-2-methylbenzofbjthiophene.

TH-NMR(CDClj, 5):2.53(3H, s), 3.85(3H, 5), 6.85~7.56(¢H, m),
MS(mvz):164(M*),
Ereparation example 5

" The same operations as in Preparation example 1 were carried out using 495 mg of 6-methoxybenzofbjthiophene,
and chiorine gas in place of cyclohexanone, and then purification was carried out by TLC (developing solvem chloro-
form : n-hexane = 4 : 1) to obtain 172 mg of 6-methoxy-2-chlorobenzofbthiophene.

'H-NMR(CDCl3, 5):3.85(3H. s), 6.89~7.73(4H, m),
MS(nvz):200, 198,

Pr i mpl

50 mg of 4-(2-chioroethoxy)benzoic acid was refluxed with heating together with 0.5 mi of thionyl chloride and 1 ml
of 1,2-dichicroethane for 2 hours to convert it to an acid chioride. The resultant acid chioride was concentrated under
reduced pressure to distili off 1,2-dichioroethane and thionyl chioride, and the residue was mixed with 50 mg of 6-meth-
oxy-2-cyclohexyibenzofbjthiophene, 7 mi of dichloromethane and 200 mg of aluminum chioride, followed by stirring at
room temperature for 3 hours. 1 mi of THF, 0.3 ml of 20% hydrochloric acid and 1 mi of water were added to the reaction
mixture at 25°C or lower, and the mixture was made alkaline with saturated agueous sodium bicarbonate solution and
then extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, the solvent was dis-
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tilled off, and the resultant crude product was purified by TLC (developing soivent, chioroform : n-hexane =2 : 1) to
obtain 41 mg of {6-methoxy-2-cyciohexylbenzobjthien-3-yi){4-(2-chioroethoxy)phenyl}methanone.

1H-NMR{CDClg, 5):1.08~3.11(11H, m), 3.76~3.88(5H, m), 3.83(3H. ), 4.28(2H, 1, J=5.5Hz), 6.77~8.04{7H. m),
MS(rrvz):430, 428,

The following compounds of (i) to (ix) were synthesized in the same manner as in Preparation example 6.

® (s-Methoxy-z-cydohexylbenzo(b]thien-s-yl)[4-(2—chloropropox§)phenyl]memanone
TH-NMR(CDCl3, 8):1.12-2.41(12H, m), 3.00(1H, m), 3.74(2H, 1, J=6Hz), 3.84(3H, s), 4.19(2H, &, J=6Hz2),
6.76~8.04(7TH, m},
MS(mmvz):444, 442,

(ii) [6-Methoxy-z-(z-memylcycléha':yl)benzo[bjmien-3-yl[4-(2-chloroeﬂ10xy)phenyl]metl’nnona
'H-NMR(CDCl, §):0.72~2.46(12H, m), 3.82(2H, t, J=5.8Hz), 3.88(3H. s). 431 (2H, t J=5.8Hz2),
6.76~8.04(7H, m),
MS(miz):444, 442,

{iii) (6-Methoxy-2-cycloheptyibenzofbjthien-3-yl)[4-(2-chloroethoxy)phenyijmethanone

TH-NMR(CDCly, §):1.26-2.17(12H, m), 3.16(1H, m), 3.81(2H, 1, J=5.7Hz), 3.84{3H, s), 4.28(2H, br 1),
6.78~8.08(7H, m),

MS(mvz):444, 442,

(iv) (s-Methoxy~2-cydoheptylbenzo[bmen-3-y|)[4-(2-cﬁompmpoxy)phenyi]methanona
'H-NMR(CDCl3, 8): 1.26~2.33(14H, m), 3.75(2H, 1, Ju6Hz), 3.85(3H, s), 4.19(2H, 1, Ju6Hz), 6.78-8.04(7H,
E?(mlz) 1458, 456,

) [&Meﬂnxy-z-(a-metmtcyctohexynbenzo[bmen-a-yq[qz-chlmoethoxy)phenyumemamne

VH-NMR(CDCl3, 5):0.78~2.08(12H, m), 3.81(2H, t, J=5.7Hz), 3.83(3H, s), 4.30(2H, br 1), 6.78~8.08(7H, m),
MS(m/z):444, 442,

{vi) (&Methoxy-z-cyclcpemylbénzo[b]ﬂﬁen-3-y|)[4-(2-d1loroet_hoxy)phenyl]methanone _
1H-NMR(CDCl,, §):1.25~2.21(8H, m), 3.33(1H, m), 3.75~3.88(5H, m), 4.28(2H, t, J=5.6Hz), 6.79-8.04(7H,

m)o
MS(nvz):416, 414,

{vii) (6-Methoxy-2-cyciopentylbenzobjthien-3-yl){4-(2-chloropropoxy)phenyljmethanone -
'H-NMR(CDCl3, 5):1.22~2.42(10H, m), 3.36(1H, m), 3.74(2H, t, J=5.9Hz), 3.84(3H, 5), 4.18(2H, t. J=5 9Hz).
6.79-8.01(7H. m),

MS(m/z):430, 428,

(vili) (6-Methoxy-2-cyclododecylbenzofbjthien-3-yl)[4-{2-chloroethoxy)phenyljmethanone
TH-NMR(CDCl3, 5):1.15~2.10(22H, m), 2.90~3.20(1H, m). 3.76(3H. s), 3.82(2H, t, J=5.3Hz), 4.29(2H, L.
J=5.5Hz), 6.85(1H, dd, J=7.0, 2.2Hz), 6.90(2H, d. J=8.0H 2), 7.25~7.58(2H, m), 7.76{2H, d, J=8.0Hz),
MS(miz):512(M*), 329, 183, '

(ix) (6-Methaxy-2-isopropyibenzo[bthien-3-yl){4-(2-chioroethoxy)phenyljmethanone
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TH-NMR(CDCl5. 5):1.31(6H, d. J=6.8Hz), 3.18~3.49(1H, m), 3.83(2H, 1, J=5.
J=5.5Hz), 6.93(1H, d, J=8.8Hz), 6.85(1H, Od. J=8.8. 2.4H 2). 6.85~6.96(1H. m), 724(2H, d, Jeg, 6Hz).
7.84(2H, d, J=9.0Hz),

MS(rv2):388(M*), 373,
Pre ion ) -

353 mg of (6-methoxy-2-cyciohexylbenzobjthien-3-yl){4-[2-(1-piperidinylcarbonyl)ethyllphenyl}methancne was
dissolved in 30 mi of THF, 850 mg of lithium aluminum hydride was added. and the mixture was refiuxed with heating
for 1 hour. A small quantity of water was added to the reaction mixture, foliowed by stirring, 1 mi of methanol was added,
followed by stirring for S5 minutes, and 5 mi 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 pressure, and the resultant crude product
was purified by TLC (developing solvent. chloroform : methanol = 19 : 1) to obtain 107 mg of (6-methoxy-2-cyciohexyl-
benzo[bjthien-3-yl){4-{3-(1-piperidinylpropyljphenyl]methanol.

TH-NMR(CDClj, 5):1.26~2.86(26H. m), 3.4(1H, m), 3.85(3H, ), 6.26 (1H, 5), 6.71~7.60(7H, m),
 MS(miz):4T7(M"), 98, "

The following compounds of (j) to (iv) were synthesized in the same manner as in Preparation example 7.

(i) (6-Methoxy-2-cycioheptylbenzofbjthien-3-yi){4-[3-(1-piperidinyl)propyljphenyljmethanol

'H-NMR(CDCl,, §):1.25~2.80(28H, m), 3.34(1H, m), 3.80(3H, s), 6.26 (1H, ), 6.72~7.53(7H, m)e
MS(rmvz):491(M*), 98,

(i) {(6-Methoxy-2-cyciohexylbenzoibjthien-3-yi){4-[3-(dimethylamino)propyljphenyljmethanol
'H-NMR(CD,0D, §):1.21~2.05(10H, m), 2.29(6H, s), 2.29~2.68{2H, m), 3.47~3.72(4H, m), 3.‘}8(3H. s).
6.21(1H, s), 6.68~7.58(7H, m),
MS(nmvz):437(M*), 58,
(iii) (6-Methoxy-2-cyclohexylbenzofbthien-3-yl){4-{3-(1-pyrrolidinyl)propyljphenyijmethanol
TH-NMR(CDCl3, §):1.10~2.05(16H, m), 2.45~2.78(8H, m), 2.85~3.50 (1H, m), 3.80(3H, s), 6.26(1H, s),
6.71~7.52(7H, m),
MS(nvz):463(M*), 84,
(iv) (6-Methoxy-2-cyclohexylbenzobjthien-3-yl)[4-{4-( 1-pyrrolidinyl)butyljphenyijmethancl
Example 1
1 mi of pyrrolidine was added to 30 mg of (6-methoxy-2-cyclopentylbenzo(bjthien-3-yl)[4-(2-chloroethoxy)phe-
nyilmethanone, foliowed by reflux with heating for 1 hour. The mixture was concentrated under reduced pressure to dis-

til off pyrrolidine, and the residue was purilied by TLC (developing soivent, chioroform : methanol = 19 ; 1) to obtain 28
mg of (6-methoxy-2-tyclopentyibenzobjthien-3-yl){4-[2-(1-pyrroiidinyl)ethoxylphenyljmethanone.

1H-NMR(CDCl3, 5):0.94~2.47(12H. m), 2.55~2.79(4H, m), 2.94(2H, 1, J-SHz) 341(1H m), 3.84(3H, s) 4.19{2H. t,
J=6Hz), 6.79~7.87(7H, m),
MS(nmvz):449(M*), 84,
The following compounds of Examples 2-31 were synthesized in the same manner as in Example 1.
Exampie 2
(6Methoxy-2-cyclopentylbenzo[b}tl;1ien-3-yl)[4-[2-(1-homopiperidinyl)ethoxy]phenyllmethanone

TH-NMR(COCl3, 5):1.25~2.16(16H, m), 2.77~2.92(4H, m), 2.94(2H, t, J=6Hz), 3.3(1H, m), 3.84(3H, s), 4.12(2H. ¢,




J=bHz), §.79~7.87(7H, m),
MS(mvz):477(M*), 112, ’

Example 3
. (6-Methoxy-2-cyclopentylbenzobjthien-3-yl)[4-[2-[1-(3-methyipiperidinyl)jethoxy}phenyljmethanone
TH-NMR(CDCl;, 3):0.89(3H, d, J=5.9Hz), 1.25~2.23(15H, m), 2.87~ 3.60(5H, m), 3.84(3H. s). 4.26(2H, 1,
J=5.7Hz), 6.79~7.87(7H, m), :
MS(miz):477(M*), 112,
Example 4
'(G-Metho_xy-z -cyclohexylbenzoblthien-3-yi){4-{2-[1-(4-methylpiperazinyl)]ethoxy]phenyijmethanone
'H-NMR(CDCls, 8):1.12~2.07(10H, m), 2.32(3H, s), 2.37~2.75(8H, m), 2.84(2H, t, J=5.7Hz), 3.84(3H. 5), 4.17(2H,
1, J=5.7Hz), 6.77~7.88(7H, m),
MS(m/z):492(M*), 113,
. Example$
(s-Methcxy-z-cyclohatylbenzo[b}thienoa-yl)u-{z-[z-(1.2.3.4-tetrahydroisoquinolinyl)]emdxy]phenyl]methanone

1H.-NMR(CDClg, §):1.10~2.16(10H, m), 2.61~3.09(7H, m), 3.84{SH, m), 4.28(2H, , J=5.7Hz), 6.76~7.87(11H, m),
MS(m/z):525(M*), 146,

Example 6
(6-Methoxy-2-cyciohexylbenzofbjthien-3-yl){4-[2-{1-(4-hydroxypiperidinyl)jethoxylphenyljmethanone

TH-NMR(CDCly, 3):1.12~2.16(14H, m), 2.34~3.07(7H, m), 3.69-3.84 (4H, m), 4.23(2H, 1, J=5.7Hz),
6.78~7.86(7H, m),

MS(m/z):433(M*), 114,
Example 7
(6-Methoxy-2-cyclohexylbenzob]thien-3-yf)[4-[2-(diethylamina)ethoxy]phenyljmethanone
TH-NMR(CDCl3, 8):0.77-2.13(16H, m), 2.72(4H, q), 2.96(2H, 1, J=6Hz), 3.84(3H, s), 4.18(2H, t, J=6Hz),
6.78-7.85(7H, m),
MS(m/z):465(M*), 86,
Exampie 8
(6-Methoxy-2-cycioheptylbenzofbjthien-3-yl){4-{2-(1-pymolidinyl)ethoxylphenyljmethanone
'H-NMR(CDCl,, 8):1.22~2.24(16H, m), 2.55~2.72(4H, m), 2.94(2H, t, J=5.9Hz), 3.2(1H, m), 3.84(3H. s), 4.19(2H,
t. J=5.9Hz), 6.78~8.03(7H, m),
MS(mv2):477(M*), 84,
Example 9 _
(6-Methoxy-2-cycioheptylbenzofbjthien-3-yi)[4-{2-( 1-homopiperidinyl)ethoxy]phenyllmethanone
TH-NMR(CDBCl,, 5):1 25-2.1 6(20H, m), 2.79~2.85(4H, m), 3.03(2H, 1, J-5.9Hz).-3.a4(3H. ), 4.18(2H, t, J=5.9Hz),

6.78~7.85(7H, m),
MS(m2):505(M*), 112, -
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Example 10

(S-Meth.oxy-z-cyclohepiylﬁenzo[b}thien~3~yl)[4-[2-{1 -{3-methyipiperidinyi)jethoxyjphenyijmethanone
TH-NMR(CDCl3, 5):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=5.9Hz),
6.78~8.00(7H, m), )
MS(mvz):505(M*), 112,

Exampie 11

{6-Methoxy-2-{2-methyicyclohexyl)oenzofbithien-3-yll{4-(2-( 1-pyrrolidinyl)ethoxylphenylimethanone
1H-NMR(CDCl,. 5):0.84(3H, d, J=7.0Hz), 1.13~2.15(13H, m), 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), 6.77~7.85(7H, m),
MS(mv2):477(M*), 84, .

ampie 1.

[6-Methoxy-2-(2-methyicyclohexyl)benzofbjthien-3-yi][4-[2-( 1-piperidinyl)ethoxy]phenyljmethanone
1H-NMR(CDCl,, §):0.80(3H, d, J=7.0Hz), 1.13~2.29(15H, m), 2.53(4H, m), 2. 79(2H t. J=6Hz), 3 3(1H, m).
3.84(3H, 5), 4.17(2H, t, J=6Hz), 6.77~7.85(7H, m),
MS(nvz):491(M*), 98,

Example 13

{6-Methoxy-2-(2-methyicyciohexyl)benzo{bjthien-3-ylj{4-[2-(1 -homopiperidinyl)eﬁoxy]phenyl]methanone
YH-NMR(CDCl3, 5):0.83(3H. d, J=7.0Hz), 1.13~2.07(17H, m), 2.75~2.88(dH, m), 3.01(2H, t, J=6.2Hz), 3.4(1H, m),
3.84{3H., s), 4.17(2H, t, J=6.2H2), 6.62~7.85(7H, m),
MS{m/z).505(M*), 112,

Example 14

iG-Methoiy-z-(a-mahyicydohexyﬂbsrﬁo[b}ﬂien-@-yl][ﬂ&h -pyrrolidinyl)ethoxyjphenyijmethanone
TH-NMR(CDCly, 5):0.88(3H, d, J=5.3Hz), 1.03~2.68(13H, m), 2.72~2.90(4H, m), 3.03(2H, 1, J=5.7Hz), 3.5(1H. m),
3.84(3H, s), 4.25(2H, t, J=5.7Hz), 6.78~7.85(7TH, m),
MS(mvz):477(M"*), 84,

Example 15

(6-'Methoxy-2-(3-methylcydohexyl)benzo[b]thien—_s-yl][&[z‘(1-piperidinyl)ethoxy]phenyl]mehanane )

: 1H-NMl’-!(CDCI;,. 8):0.88(3H, d, J=5.3Hz), 0.94~2.33(15H, m), 2.48~ 2.59(4H, m), 2.81(2H, t, J=5.9Hz), 3.1(1H, m),

3.84(3H, §), 4.19(2H, t, J=5.9Hz), 6.77~7.85(7H. m),
MS(nvz):491(M*), 98,

Example 16

{6-Methoxy-2-(3-methylcyciohexyl)benzofblthien-3-ylJ{4-f2-( 1-homopiperidinyl)ethoxy]phenyljmethanone
YH-NMR(CDCl3, §):0.88(3H, d, J=5.5Hz), 1.00~2.80(17H, m), 2.86-3.00(4H, m), 3.08(2H, t, J=5.7Hz). 3.84(3H. s),

4.23(2H, 1, J=5.7Hz), 6.78~7. 85(7H m)e
MS(m/z):505(M*), 112,
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Example 17
[6-Methoxy—2-(3-methylcydohgxyl)benzo[b}thien—3-yl][4-{2-[1 -(3-methyipiperidinyl)}ethoxy]phenyllmethanone
- TH-NMR(CDCly, 5):0.71~0.99(6H, m). 1.00~2.67(16H, m), 2.72~3.15 (5H, m), 3.84(3H, 5), 4.17(2H, 1, J=6Hy),
6.77~7.85(7H. m),
MS(mv/z):505(M*), 112,
Example 18
{6-Methoxy-2-cyclopentylbenzofbithien-3-yl){4-[3-{ 1-piperidinyl)propoxylphenyljmethanone

’H-NMR(CDCI;. §):1.25~2.62(22H, rﬁ). 3.3(1H, m), 3.84(3H, s), 4.08 (2H, 1, J=6.3Hz), 6.79~7.87(7H, m),
MS(nvz):477(M*), 98,

Example 19

{6-Methoxy-2-cyciohexylbenzofbjthien-3-yi)[4-{3-(diethylamino)propoxyjphenyljmethanone
"H-NMR(CDCls, 8):1.26(6H, 1), 1.40-2.36(14H, m), 2.78~3.14(4H, m), 3.84(3H, s), 4.13(2H, t, J=5.8Hz),
6.77~7.85(7H, m),
MS(m/z):479(M*),86, -

Example 20

{6-Methoxy-2-cycichexyibenzofbjthien-3-yi){4-[3-(1-pyrrolidinyl)propoxy]phenyljmethanone

TH-NMR(CDCly, 5):1.15~3.04(23H, m), 3.84(3H, 5), 4.11(2H, t, J=6.3 Hz), 6.77~7.85(7H, m),
MS(rvz):477(M*), 84,

Example 21 _

(6;Methoxy-z-cyclohexylbenzo[b]mien-s-yi)[&[s-( 1-piperidinyl)propoxylphenyl]memar-1me
YH-NMR(CDCly, 5):1.12~3.04(18H, m), 2.47(6H, m), 3.0(1H, m), 3.84 (3H, ), 4.09(2H, 1, J=E.2Hz), 6.77~7.88(7H,
rl\:)so(an)MSI(M‘), 88, ' |

Examole 22

(6-Methoxy-2-cyciohexylbenzofblthien-3-yl){4-{3-(1 “homopiperidinyl)propoxylphenyljmethanone

'H-NMR(CDCl3, 5):1.11~3.11(20H, m), 2.85(6H, m), 3.84(3H. 5), 4.11 (2H, t, J=6.2Hz), 6.78~7.85(7H, m),
MS(mvz):505(M*), 112, '

Example 23

(S-Méthoxy-2-cyclohuylbenzo[b]ﬂ':ien-3-yl)[4-[3-[1 -(3-methylpiperidinyl)Jpropoxy]phenyljmethanone
TH-NMR(CDCly, 5):0.87(3H, d, J=5.7Hz), 1.00~3.13(24H, m), 3.84(3H, 5), 4.09(2H, 1, J=6.3Hz), 6.77~7.85(7H,
ms"(m/z):sos(m*_). 112, '

Example 2¢

(6-Methoxy-2-cyciohexylbenzofbltiien-3-y1f4-[3-{1-(4-methyipiperazinybjpropoxyjphenylimethanone

'H-NMR(CDCl;, 8):1.12-2.29(12H, m), 2.34(3H, s). 2.56(10H, m), 3.84 (SH, s), 4.09(2H. t, J=6.3H2),
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6.77~7.88(7H, m),
MS(mVz):506(M*), 113,

Example 25
(6-Methoxy-2-cycliohexyibenzofblthien-3-yl){4-{3-[2-(1 .2,3,4-tetrahydroiscquinolinyl)jpropoxylphenyl)methanone

YH-NMR(CDCl,, 5):1.18~3.67(21H, m), 3.84(3H, s}, 4.15(2H, 1, J=6.3Hz), 6.74~8.45(11H, m),
MS(m/z):539(M*), 146,

Example 26
(6-Methoxy-2-cycloheptylbenzoib]thieﬁ-&yl)[-t-[:-l-(1 -pyrralidinyl)propoxyjphenyljmethanone

'H-NMR(CDCly, 5):1.26~3.77(25H, m), 3.84(3H, 5), 4.10(2H, 1, J=6.3 Hz), 6.78~7.88(7TH, m),
MS(mz):491(M*), 84,

- Exampie 27
{6-Methoxy-2-cycloheptytbenzoblthien-3-yl)[4-[3-(1 -piperidinyl)proppxy]phenyl]memahone

YH-NMR(CDClg, 3):1.26~3.77(27H, m), 3.84(3H, 5), 4.08(2H, 1, J=6.3 Hz), 6.76~7.88(7H, m),
MS(mv2):505(M*), 98,

Example 28
{6-Methoxy-2-cycloheptylbenzo[bjthien-3-yl){4-[3-( 1-homopiperidinyl)propoxylphenyijmethanone

TH-NMR(CDCI3, 5):1.18~3.80(20H, m), 3.84(3H, §), 4.10(2H, &, J=6.3 Hz), 6.78~7.92(7H, m),
MS(m/z):519(M*), 112,

Example 29

(6-Meth6xy-2-cyclododecylbenzo[b]thien-3-yl)[4-[2-(1 -piperidinyl)ethoxy]jphenyljmethanone
'H-NMR(CDCls, 5):1.25~1.85(28H, m), 2.62(4H, t, J=5.3Hz), 2.88(2H, t, Ju5.9Hz), 3.00~3.25(1H, m), 3.76(3H, s).
4.23(2H, t, J=5.9Hz), 6.84~7.57(5H, m), 7.79(2H, d, J=8.8Hz),
MS(nvz):561(M*), 459, 98,

Example 30

(6-Methoxy-2-iscpropyibenzobjthien-3-yh){4-[2-(1-piperidinyl)ethoxy]phenyljmethanone

'H-NMR(CDClj, 8):1.30{6H, d, J=6.8Hz), 1.50~1.75(6H, m), 2.57(4H, {, J=7.3Hz), 2.82(2H, {, J=4.2Hz2), 3.31(1H,
m), 4.06(3H. s), 4.18(2H, t, J=5.9Hz), 6.76~7.24 (SH, m), 7.80(2H, d. J=9.0Hz),, .

MS(m/z):437(M*), 98,
X e 31
(6-Methoxy-2-isopropylbenzofbjthien-3-yl){4-{2-(1-pyrrolidinyl)ethoxy]phenyljmethanone

'H-NMR(CDCl3, 8):1.30(6H, d, Ju5.8Hz), 1.88~2.05(4H, m). 3.00(4H, t, J=5.7Hz), 3.18(2H, 1. J=5.7Hz),
3.34~3.60(1H, m), 3.84(3H, ), 4.38(2H, t, J=5.3Hz), 6.79~7.28(5H, m), 7.82(2H, d, J=8.8Hz),

MS(m/z):423(M*), 84,
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X e 32

48 mg of sodium hydride was added to a THF solution of 0.2 mi of pymrolidine, followed by stirring at room temper-
ature for 1 hour. 54 mg of (6-methoxy-2-Cyclohexylbenzenefbjthien-3-yl)[4-{2-chioroethoxy)phenylimethanone was
added, followed by reflux with heating for 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-
cyciohexylbenzobithien-3-yl){4-[2-(1-pyrrolidinyl)lethoxyjphenylimethanone.

TH-NMR(CDCly, 5):1.15~2.10(14H. m), 2.67~2.86(4H, m), 3.00(2H, t, J=5.7Hz), 3.4(1H, m), 3.84(3H, 5), 4.23(2H,
1, J=5.7Hz), 6.78~7.86(7H, m),

MS(miz):463(M*), 84,

The following compounds of Examples 33 and 34 were synthésized in the same manner as in Example 32.

Exampie 33
(6-Methoxy-2-cyclohexylbenzofbjthien-3-yi){4-{2-(1-homapiperidinyl)ethoxy]phenyllmethanone

TH-NMR(CDCl3, 5):0.83~2.11(18H, m), 2.74~2.95(4H, m), 3.04(2H, 1. JuGHz), 3.84(3H, ), 4.20(2H, 1, Ju6Hz),
6.78~7.88(7H, m),
MS(miz):491(M"), 112,

ample 34

JEIEN

(8-Methoxy-2-cyclohexylbenzoblthien-3-yl){4-{2-(N-morpholinyl)ethoxylphenyljmethanone

1H-NMR(CDCla, 5):0.85~2.17(10H, m), 2.56~2.66(aH, m), 2.85(2H, t, J=5.7Hz), 3.0(1H, m), 3.61~3.80(aH, m),
3.84(3H, s), 4.20(2H, 1, J=5.7 Hz), 6.77~7.89(7H, m),

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

50 mg of (6-methoxy-2-cycichexylbenzofbjthien-3-yl){4-(2-chioroethoxy)phenyljmethanone was dissolved in S mil
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 concen-
trated 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 mag-
nesium sulfate. The solvent was distilled off, and the residue was purified by TLC (developing solvent, chloroform) to

obtain 31 mg of {6-methoxy-2-cyciohexylbenzofbjthien-3-yl)[4-[2-{1 -(3-rnethylpiperid_inyl)]ethoxy]phenyi]metpanone.
TH-NMR(CDCla. 5):0.87(3H, d, J=5.7Hz), 1.01~2.76(17H, m), 2.73~3.11(5H, m), 3.84(3H, 5), 4.18(2H, 1, JabHz),
6.75~7.88(7H, m),
MS(m/z):491(M"), 112,
The following compound of Example 36 was synthesized in the same manner as in Example 35.

Example 36

{6-Methoxy-2-cyciohexylbenzofblthien-3-yi)[4-[3-(N-morpholinyl}propoxy]phenyijmethanone
TH-NMR(CDCly. 5):1.13~3.04(18H, m), 3.0(1H, m), 3.73(4H, m), 3.84 (éH. ), 4.10(2H, t, Jud.7Hz), 6.77~7.85(7H,

m)o
_ MS(m/z):493(M*), 100,
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Example 37
The same cperations as in Preparation example 6 were camied out using 200 mg of 4-{2-(dimethyi-
amino)ethoxylbenzoic acid in place of 4-(2-chloroethoxy)benzoic acid and 45 mg of 6-methoxy-2-cyclopentyl-
benzobjthiophene in place of 6-methoxy-2-cyciohexyibenzofbjthiophene, and then purification was carried out by TLC
(developing solvent, chioroform : methanol = 19 : 1) to obtain 35 mg of (6-methoxy-2-cyclopentylbenzob]thien-3-yi){4-
[2-(dimethylamino)ethoxylphenyl}methanone.
1I-I-NMR(CDGI;,. 8):1.26~2.29(8H, m), 2.36(6H. s). 2.77(2H, 1, J=5.7 Hz), 3.25~3.79(1H, m). 3.84(3H. s5), 4.14(2H,
t, J=5.7Hz), 6.79~7.90(7H, m),
MS(mv/z):423(M*), 58,
The following compounds of Examples 38 to 58 were synthesized in the same manner as in Example 37.
Example 38
{6-Methoxy-2-cyclopentylbenzofbjthien-3-yi){4-[2-(diethylamino)ethoxy]phenyijmethanone
TH-NMR(CDCl3, 8):1.10(6H, 1, J=7.2Hz), 1.26~2.47(8H, m), 2.70(4H, §), 2.94(2 H. t, J=BHz), 3.25-3.58(1H, m),
3.84(3H, s), 4.15(2H, 1, J=6 Hz), 6.79~7.87(7H, m),
MS(mIz):ttSj (M*), 86,
Example 39
(6-Methoxy-2-cyclohexylbenzofb]thien-3-yl){4-(2-(dimethylamino)ethaxyjphenylimethanons
1H-NMFI(CDCI;;. 5):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=5.7Hz),
6.78~7.85(7H, m),
MS(m/z):437(M*), 58,
' Example 40
(G-Methoxy-z-cydohexylbenzo[b]thien-3-yl)[4-[2-(1-piperidinyl)ehoxy]phenyl]methanone

'H-NMR(CDCl3, 8):1.15~2.09(10H, m), 2.55~2.66(¢H, m), 2.87(2H, t, J=5.8Hz), 3.0(1H, m), 3.84(3H, 5), 4.22(2H,
t, J=5.8Hz), 6.78~7.85(7H, m),

MS(m/2):477(M*), 98,
Example 41
' (6-Methoxy-2-cycloheptyibenzolbjthien-3-yl)[4-[2-(dimethylaminoc)ethoxylphenyljmethanone
‘H-NMR(CDCI;,. 8):1.26~2.16(12H, m), 2.38(6H. ), 2.80(2H, t, J=5.6 Hz), 2.89~3.73(1H, m), 3. aa(aH s). 4. 16(2H
t, J=5.6Hz), 6.78-7.85(7H, m),
MS(mvz):451(M*), 58,
le 42
(S-Methoxy-2-cyclohepfylbenzo[b]thien-3-y|)[4-[2-(diethylanﬁno)ethoxy]phenyl]methanone

TH-NMR(CDCl,, 8):1.15(6H, t. J=7.2Hz), 1.26~2.16(12H, m), 2.78(dH, q). 3.01(2H, t, J=5.9Hz), 3.84(3H, 8),
4.23(2H, 1, J=5.9Hz), 6.78~7.85 (7H, m),

MS(m/z):479(M"), 86,
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Example 43
(6-Methoxy-2-cycloheptylbenzofblthien-3-yi)[4-[2-(1-piperidinyl)ethexylphenyl]methanone

TH-NMR(CDCl3, 8):1.25~2.22(18H, m), 3.02~3.31(7H, m), 3.84(3H, 5), 4.49~4.60(2H, m), 6.78~7.86(7H, m),
MS(miz):491(M*), 98,

Example 44
{6-Methoxy-2-(3-methylcyciohexyl)benzolblthien-3-yl]{4-{2-(dimethylamino)ethoxy]phenyljmethanone

'H-NMR(CDCl3, 5):0.85(3H, 1, J=6Hz), 0.94~2.31(9H, m), 237(6H, 5). 2.78(2H. 1, J=5. st) 3.84(3H, 5), 4.15(2H,
t, J=5.6Hz), 6.77~7.85(7H, m),

MS(nvz):451(M*), 58,
E le '
[68-Methoxy-2-{3-methyicyclohexyl)benzofbithien-3-yij{4-[2-(diethylamino)ethoxylphenyljmethanone
TH-NMR(CDCl,, 8):0.87(6H, 1), 1.00~2.17(12H, m), 3.22(4H, q). 3.42 (2H, t, J=4.7Hz), 36(1H m), 3.85(3H. s),
4.60(2H, t, J=4.7Hz), 6.78~7.87(7H, m),
MS(m/z):479(M*), 86,
Example 46
_ iS-Memoxy-a-(4-methylcydohexyl)benzo[bhrﬁen~3-yl][4-[2-(1-piperidinyl)ethoxy]phenyi]methanone
'H-NMR(CDCl, 8):0.97(3H, t, Ju7.2Hz), 1.22~2.08(15H, m}, 2.51~2.69(4H, m}, 2.84(2H, t, J=5.9Hz}, 3.0(1H, m),
3.B4(3H, ), 4.21(2H, t, J=5.9 Hz), 6.78-7.88(7H, m),
MS(nvz):491(M*), 98,
Example 47
[6-Methoxy-2-(1-cyciooctenyl)benzofbithien-3-yl] [4-[2-(1-piperidinyl)ethoxy)phenyijmethanone
TH-NMR(CDCly, ):0.97~2.59(18H. m), 265-2 78(4H, my), '2.93(2H, br 1), 3.79(3H, s), 4.25(2H, br t),
6.74~8.05(7H, m),
MS(m/z):503(M*"), 98,
Example 48
{6-Methoxy-2-methylbenzo[bjthien-3-yi){4-[{2-( 1-pyrrolidinyl)ethoxy]phenyl)methanone
TH-NMR(CD,0D, §):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,
1, J=5.4Hz), 6.81~7.85(7H, m),
MS(mvz):395(M*), 84,,
Examole 49
(6-Methoxy-2-chlorobenzo[bjthien-3-yl)[4-12-(1-pyreolidinyl)ethoxy]phenyljmethanone
TH-NMR(CD,0D, 5):1.83~1.98(4H, m), 2.84-2.91(4H, m), 3.15(2H, t, J=5.4Hz), 3.75(3H, 5), 4.26(2H. t, J=5.4H2),

6.94~7.86(7H, m),
MS(miz):417, 415,



Example 50
(2-Cyciohexylbenzobjthien-3-yl)[4-]2-(1-piperidinyl)ethoxyiphenyljmethanone

1H-NMR(CDCls, 5):1.08~2.22(16H, m), 2.64~2.76(4H, m), 2.95(2H, 1, J=5.7Hz), 3.0(1H, m), 4.30(2H, 1, J=5.7Hz),
£.83~7.89(8H, m),

MS(m/z):447(M*), 98,
Example 31 _
(6-Meth0xy-2-m/clohaylbenzn[b]hien-s-yl)[4-[2-(1-piperidinylcarbonyl)eﬁyl]phenyl]meﬂ'sanone
TH-NMR(CDCl;, 8):1.14~2.20(16H, m) 2.61~-2.74(2H, m), 2.91-3.13 (2H, m), 3.35~3.67(4H, m), 3.84(3H. s),
6.77-7.92(7H, m),
MS(mmv2):489(M*), 363, 349,
Example 52
(S-Methouy-z-cydoheptylbenzo[b]thien-s-yl)[4-{2-(1-pipeﬁdinylatbonyl)eﬂwl}phenyl}meﬁamne

1H4-NMR(COCls, 8):1.26~2.06(18H, m), 2.552.71(2H, m), 2.94~3:14 (2H, m), 3.30-3.61(4H, m), 3843, ),
6.77~7.80(7H, m),

MS{mv/z):503(M*),
Example S3
{6-Methoxy-2-cyclohexyibenzofb)thien-3-yl){4-{2-(dimethylcarbamoyl)ethyljphenyljmethanone
'H-NMR(CDCla, §):1.10~2.17(10H, m), 2.54~2.78(2H, m), 2.85(6H, s), 2.95~3.30(2H. m). 3.84(3H, s),
6.77~7.95(7H, m),
MS(mvz):449(M*), 362,
Example 54
(6-Methoxy-2-cyclopentyibenzo[bithien-3-yl){4-[2-(1-piperidinyl)ethoxylphenyllmethancne
1H. -NMR(CDCly, 8§):1.30~-2.90(18H, m), 2.97(2H, t. J=6Hz), 3.35(1H, m), 3.85(3H, s), 4.32(2H, ¢, J:GHz).
6.80~7.40(5H, m), 7.84(2H, d, J=8. 8Hz)°
MS(m/z):463(M*), 352, 98,
Example 55
[6-Mathoxy-2-{4-oxocyclohexyl)benzoblthien-3-yij{4-[2- 1-piperidinyl)ethoxyijphenyljmethanone
"H-NMR(CDCl3. $):1.30~2.80(18H, m), 2.87(2H, 1 JuEHMz), 3.50(1H, m), 3.85(3H, s), 4.24(2H. t. J=6Hz2),
6.70~7.30(SH, m), 7.81{2H, d, JeBHz),
MS(m/z):491({M*), 380, 98,
Example 56 |
{6-Methoxy-2-cyciohexylbenzo[blthien-3-yl)[4-[2-(1-pyrrolidinylcarbonyl)ethyllphenyljmethanone

TH-NMR(CDCl3, 8):1.18~2.05(14H, m), 2.57(2H, t, J=7.7Hz), 3.08(2H, t Ju7.9Hz), 2.80-3.60(1H, m),
3.20~3.60(4H, m), 3.84(3H, 5). 6.83(1H, dd, J=8.8, 2.4Hz), 7.15~7.42(4H, m), 7.75(2H, d, J=8.4Hz),

MS(m/z):475(M*),
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Example 57
[6-Methoxy-2-(2-methylcyclohexyl)benio[b]thien-s-yﬂ[4-[2-(1-pyrrolidinylarbonyl)ethyl]phenyl]methanone

TH-NMR(CDCl;, 5):0.84(3H. d, J=7.3Hz), 1.25~2.10(13H, m), 2.57(2H, t, J=7.5Hz). 3.07(2H, t, J=7.5Hz),
2.90~3.60(5H. m), 3.84(3H, 5), 6.82(1H, dd, J=8.8, 2.4Hz), 7.11~7.35(4H, m), 7.73(2H, d, J=8.4Hz),

MS(m/z):489(M*),
Example 58 _
{6-Methoxy-2-cycloheptyibenzo[blthien-3-yl)[4-[2-( 1-pyrrolidinytcarbonyl)ethyljphenyljmethanone
'H-NMR(CDCl3, §):1.26~2.15(16H, m), 2.58(2H, t, J=7.9Hz), 3.08(2H, t J=7.9Hz), 2.90~-3.60(1H, m),
3.20~3.53(4H, m), 3.84(3H, s5), 6.84(1H, dd, J=8.8, 2.4Hz), 7.20~7.34{4H, m), 7.75(2H, d, J=B.4Hz),
MS(nvz):489(M*), 273, 72, .
 Example 59
88 mg of chromium trioxide was added to 5 mi of pyridine to give a yellow grueklike solution, & pyridine solution of
. 108 mg of (6-methoxy-2-cyciohexylbenzo[b)-thien-3-yl)[4-[3-{1-piperidinyl)propyljphenylimethanol was added, and the
mixture was stirred at room temperature 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 dis-
tilled- off, and the resultant crude product was purified by TLC (developing soivent, chloroform : methanol = 19: 1) to
obtain 47 mg of (6-methoxy-2-cyciohexylbenzo[bjthien-3-yi)[4-[3-(1-piperidinyl)propyijphenyljmethanone.

"H-NMR(CDCl,, 5):1.15~2.09(16H, m), 2.30~2.57(6H, m), 2.62-2.96 (4H, m), 3.84(3H, 5), 6.78~7.79(7H, m),
MS(m/z):475(M*), 98,

The following compounds of Examples 80 to 63 were synthesized in the same manner as in Example 59.
. "
(6-Methoxy-2-cycloheptylbenzoblthien-3-yl){4-[3-( 1-piperidinyl)propyilphenylimethanone

'H-NMR(CDCl3, §):1.13~2.19(18H, m), 2.40~3.28(10H, m), 3.85(3H, 5), 6.78-7.79(7H, m),
MS(m/z):489(M"). 98,

Example 61
(s-Methoxy-z-cyclohexylbenzo[b]mieri-3—yl)[4{3-(dimeﬁwamin°)pmwuphenyllmethanone

H-NMR(CDCly, 8):1.05~2.16(12H, m), 2.35(6H, 5), 2.35~2.98(4H, m), 3.85(3H, 5), 6.78~7.82(7H, m),
MS(mmz):435(M*), 58,

Example 62
{6-Methoxy-2-cyclohexylbenzobjthien-3-yl){4-[3-(1 -byrrolidinyl)propyl]pheﬁyl]meﬂ’tanone

1H-NMFl(CDCI:.,. 8):1.18~2.07(16H, m). 2.54~3.15(9H, m), 3.84(3H, s}, 6.78~7.80(7H, m),
MS(m/z):461(M*), 84,

Example 63

(6-Methoxy-2-cyclohexyibenzofbjthien-3-yl){4-{4-(1-pyrrolidinylbutyliphenylimethanone

'H-NMR(CDCl3, 5):1.20~2.15(18H, m), 2.40~2.85(8H, m), 2.75~3.15 (1H, m), 3.84(3H, s), 6.83(1H, dd, J=8.8,
2.4Hz), 7.17-7.40(4H, m), 7.74(2H, d, J=8.1Hz), _
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MS(myz):475(M"), 84,

Example 64

50 mg of [6-methoxy-2-(4-oxocyciopexyl)benzofblthien-3-yil{4-{2- 1-piperidinyl)ethoxyjphenyllmethanone was dis-
solved in 4 mi of methanol and 0.5 ml of THF, followed by ice cooling, 6 mg of sedium 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 sultate, and then the solvent
was distilled off. The resultant crude product was purified by TLC (developing soivent, chioroform : methanocl = 19 : 1)
to obtain 32 mg of [s-methoxy-z-(4-hydroxycyclohexyl)benzo[b]hen-&ylllﬂz-(1-pnpendmyl)emoxy]phmyi)meth-
anone.

1H-NMR(CDCl3, 5):1.10~2.20(14H, m), 2.60~3.00(4H, m), 3.06(2H, t, J=6Hz), 3.60(2H, m), 3.85(3H. 5), 4.41(2H,
1, J=6Hz), 6.70~7.30(SH, m), 7.80(2H, d, J=9Hz),
MS(m/z):493(M*), 382, 323, 98,

Example 65

~ 200 mg of aluminum chioride was added to 20 mi of dichloromethane, and while the mixture was stirred at 0°C, 10
mi of a dichloromethane solution of 0.3 ml of oxalyl chioride was added dropwise and the mixture was stirred at 0°C for
10 minutes. 2 mi of a dichioromethane solution of 100 mg of 4-phenylbutyryipyrrolidine was added dropwise, and the
mixture was stirred at room temperature for 30 minutes. Water was added, the mixture was extracted with dichlorometh-
ane, and the organic layer was dried over anhydrous magnesium sulfate and then concentrated. The residue was dis-
solved in 20 mi of dichloromethane, 100 mg of 6-methoxy-2-cyclohexylbenzofbjthiophene and 200 mg of aluminum
chioride were added, and the mixture was stirred at room temnperature for 2 hours. 1 mil of THF, 0.3 mi of 20% hydro-
chioric acid and 1 mi of water were added to the reaction mixture at 25°C or less, a saturated aqueous sodium bicarbo-
nate 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 soivent, ethyl acetate : n-hexane = 1 : 5) to obtain 54 mg of {6-methoxy-2-cyclohexyl-
benzobjthien-3-yi)[4-[3-{ 1-pyrrolidinylcarbonyl)propyllphenyijmethanone.

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-cyclohexylbenzob)thien-3-yl)[4-[3-(1-piperidinylcarbonyl)propyliphenyljmethanone
IH-NMR(CDCls, 8):1.17-1.86(16H, m), 1.91~2.15(2H, m), 2.342H, 1, Ju6.8Hz), 2.76(2H, L J=7.5H2),
3.20~3.85(5H, m)}, 3.84(3H, s), 6.83(1H, dd, J=9.0, 2.4Hz), 7.18~7.30(4H, m), 7.75(2H, d, J=B8.4Hz),
MS(nv2):503(M"), 127,

Example 67

(6-Methoxy-2-cyclohexylben;o[b]mien-3-yl)[4-{.4-(1 -piperidinyhbutyllphenyljmethanone -
'H-NMR(CDCl;, 8):1.25~2.05(20H, m), 2.24~2.39(6H, m), 2.68(2H, t, J=7.0Hz), 2.80~3.10{1H, m), 3.84(3H, s),
6.84(1H, dd, J=9.0, 2.4Hz2), 7.1 3~7.27(5H. m), 7.74(2H, d, J=8.4Hz),
MS(nv2):489(M*), 98,

Example 68

(G-Methoxy-z-cyc!ohexylbenzo[b]thien-3—yl)[4-[3-(dimeﬂ1ylearbamyl)propyl]phenyl]mehanone

YH-NMR(CDCls, 5):1.15~1.85(12H, m), 1.90-2.20(2H, m), 2.33(2H, , J=6.8Hz), 2.76(2H, 1, Ju7.7Hz), 2.95(6H, 5).
3.85(3H, s), 6.77~7.80(7H, m),
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MS(rmvz):463(M*), 87,

Example 63

35 mg of (6-methoxy-2-cyclopentylbenzo[bjthien-3-yl){4-[2-(dimethylamino)ethoxy]phenyllmethanone was dis-
solved in S mi of dichloromethane, 65 mg of aluminum chioride and 0.03 mi of ethanethicl were added, and the mixture
was stirred at room temperature for 2 hours. 0.3 mi 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 soiution was added to make the mixture alka-
line, and the resultant mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium
sulfate, the soivent was distilled off, and the resultant crude product was purified by TLC {developing solvent, chioroform
: methanot = 19 : 1) to obtain 21 mg of (6-hydroxy-2-cyclopentyibenzofbithien-3-yl){4-{2-{dimethylamino)ethoxy]phe-
nyljmethanone. '

'H-NMR(CD30D, 5):1.24~2.27(8H, m), 2.37(6H, 5). 2.81(2H, 1, J=5.5Hz), 4.18(2H, 1, J=5.5Hz), 6.68~7.87(7H. m),
MS(m/z):409(M"), 58,

The following compounds of Examples 70 to 132 were synthesized in the same manner as in Example 69.

Example 70

(6-Hydrqu-2-cydopeMylbenzo[b]thien-3-y|)[4-{2-(dieﬂ1ylamino)ethoxy]phenyl]meﬂ:anone
1H-NMR(CD;;OD. 8):1.06(6H, t. J=7.2Hz), 1.20~-2.21(8H, m), 2.64(4H, q), 2.89(2H. 1, J=5.7Hz). 4.12(2H, t,
J=5.7H2),.6.68~7.84(7H, m),
MS(m/z):437(M*), 86,

Exampie 71

(6-Hydroxy-2-cyciopentylbenzo[blthien-3-yl)[4-[2-( 1-pyrrolidinyl)ethoxy]phenyljmethanone

TH-NMR(CD30D, 5):1.23-2.15(12H, m), 2.62-2.79(4H, m), 2.99(2H, t J=5.5Hz), 4.22(2H. t. J=5.5Hz),
* 6.69~7.84(7H, m),

MS(mvz):435(M*), 84,

Example 72

(6-Hydroxy-2-cyclopentylbenzo[blthien-3-yl)[4-[2-{ 1-homopiperidinyl)ethoxy)phenyljmethanone
’H-NMR(CD;OD. 5):1.26~2.15(16H, m), 2.83~-2.91(4H, m), 3.05(2H, t, J=5.6Hz), 4.22(2H, t, J=5.6Hz),
6.68~7.84(7H, m), . '
MS(miz):463(M*), 112,

Example 73

(6-Hydroxy-2-cyclopentylbenzolbjthien-3-yl)[4-{2-{1-(3-methylpiperidinyl)jethoxy]phenyilmethanane
'H-NMR(CD;0D, &):0.89(3H, d. J=5.7Hz), 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(nvz):463(M*), 112,

Example 74

(6-Hydroxy-2-cyclohexylbenzoblthien-3-yi){4-f2-(dimethylamino)ethoxy]jphenyljmethanone
TH-NMR(CD,0D, 8):1.09~2.29(10H, m), 2.36(6H, s), 2.81(2H, 1, J=5.5 Hz), 4.19(2H, t, J=5.5Hz), 6.68~7.83(7H,

m), :
MS(m/z):423(M*), 58
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Example 7§
(6-Hydroxy-2-cyqlohetylbenzo[b]thien-s-yl)[dn[z-(diethylamino)ethoxy]phényﬂmethanone

1

H-NMR(CD,0D, 8):1.11(8H, ¢, J=7.2Hz), 1.22~1.94(10H, m). 2.72(4H, q), 2.98(2H. t, J=5.6Hz), 4.21(2H, t,

J=5.6Hz), 6.69—7.83(7H. m),
MS(m/z) 451(M*), 86,

Example 76
(s-Hydroxy-z-cyctohexylbenzo(bnhien-a-y|)[4-[z.(1-pyrrolidinyl)ethoxy}phenyllmethanwe
'H-NMR(CD,0D, 8):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),

6.68~7.86(7H, m),
MS(miz):ads(M*), 84,

Example 77
(s-Hydroxy-2-cyclohuylbenzo[b]thien-3-yl)[4-[2-(1-piperidinyl)eﬂ-:ox}]phenyl]mehanone
"H-NMR(CD0D, §):1.15~2.14(16H, m), 2.50~2, :
iyl 7':: "y ( m), 2.50~2.61{4H, m), 2.80(2H, t, J=5.5Hz), 3.0(1H, m), 4.18(2H, , J=5.5Hz),
MS(m/z):463(M*), 98,
Example 78 |
(s-Hydroxy-a-cyclohaty!benzo[b]thien-a-yl)[ct-[z-(‘l-homopiperidinyl)ethoxy]phenyl]methanone
MS (m/z) : 477 (M*), 112.
Example 79
(s-Hydroxy-2-cyc!ohexybenzo[b]thien-a-yl)[4-[2-[1-(3-methylpiperidinyl)]ethoxy]p-henyﬂmet_hanone
YH-NMR(CD,0D, 8):0.87(3H, d. J=5.7Hz), 1.01~2.26(17H, m), 2.73-3.12(SH, m), 4.20(2H, 1, Ju5.6Hz),

6.68~7.84(7H, m),
| MS(mi2):477(M*), 112,

Example 80
) (6-Hydroxy;2-cydohexylbenzo[blthien—3-yl)[4-[2-(N-morpholinyl)ethoxy]phenyl]memanone
‘H-NMR(CD;OD. 8):0.85~2.06(10H, 2.59(4H, b =,
ol (10H, m), 2.56(¢H, br 1), 2.82(2H, t, J=5.5Hz), 3.70(4H, br 1), 4.23(2H, 1, J=5.5Hz),
MS(m/z):465(M"), 100,
Example 81
(6-Hydroxy-z-cycloheuylbenzo[b]thien-3~yl)[4-{2-[ 1 -(4-methylpiperazinyl)]emoxy]phenyl]memanone
1 o
H-NMR(CD,0D, 8):0.89~2.08(10H, m), 2.58(3H, s), 2.61~3.00(10H. m), 4.23(2H, t, J=5.4Hz), 6.68~7.83(7H, m),

MS(miz):478(M"), 11 3,
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Example 82
(6-Hydroxy-2-cyciohexylbenzo[bjthien-3-yi){4-[2-[2-( 1,2,3.4-tetrahydroisoquinoiinyl)jethoxy]phenyl]methanone

YH.NMR{CD30D, 5):1.08~2.17(10H, m), 2.80~3.04(SH, m), 3.75(2H, 5), 4.28(2H, t, J=5.6Hz), 6.68~7.82(11H, m),
MS(m/z):511{M*), 146, -

Example 83 _
(6-Hydroxy-2-cyclohexylbenzobjthien-3-yi)[4-{2-[1-(4-hydroxypiperidinyl)jethoxy]phenyllmethanone

TH.NMR(CDOD, 5):1.08~3.08(21H, m), 3.56~3.70(1H, m), 4.22(2H, t, J=5.5Hz), 6.69~7.86(7H, m),
MS(m1i2):479(M*), 114,

Example 84 .
(6-Hydroxy-2-cycioheptylbenzofbjthien-3-yi){4-[2-(dimethylamino)ethoxyjphenyljmethancne

TH-NMR(CD40D, §):1.28~2.15(12H, m), 2.39(6H, s), 2.85(2H, t, J=5.5 Hz), 4.20(2H, 1, J=5.5Hz), 6.68~7.83(7H,
m),

MS({mvz):437({M*), 58,
Example 85
‘ (6-Hydroxy-2-cycloheptylbenzo[blthien-3-yl)[4-[2-(diethylaminc)ethoxy]phenyllmethanone
‘H-NMR(CD:,OD. 8):1.11(6H, ¢t J-7.2Hz). 1.22~1.83(12H, m), 2.71(4H, q), 2.97(2H. t. J=5.6Hz), 4.20(2H, 1,
J=5.6Hz), 6.79~7.83(7H. m), '
MS(mvz):465(M"), 86,
Example 85
{6-Hydroxy-2-cycioheptylbenzofblthien-3-yi){4-{2-(1-pymrolidinyl)ethoxylphenyljmethanone ,
'H-NMR(CD30D, 8):1.17~2.07(16H, m), 2.71~2.99(4H, m), 3.08(2H, 1, J=5.5Hz), 4.26(2H, t, J=5.5Hz),
6.69~7.86(7H. m),
MS(rm/z):463(M*), 84,
Example 87
{6-Hydroxy-2-cycioheptylbenzolbjthien-3-yl){4-[2-(1-piperidinyl)ethoxy]phenylimethanone
1H-NMR(CD;;OD. $):1.24~2.07(18H, m), 2.53~2.68{4H. m), 2.83(2H, t J=5.6Hz), 4.23(2H, t, J=56Hz),
6.69~7.83(7H, m),
MS(mvz):477(M*), 98,
Example 88
(GoHydroxy-z-cydoheptylbenzo[b]miert-3-yl)[4-{2;(1-lmmopiperidinyl)emoxy]phenyllmethanone
'H-NMR(CD30D, 3):1.17~2.17(20H, m), 2.75~2.95(4H, m), 3.05(2H, . J=5.6Hz), '4.22(2!71. t, J=5.6Hz),

6.68~7.85(7H, m),
MS(miz):491(M*), 112,
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xampie
{6-Hydroxy-2-cycloheptylbenzo[bjthien-3-yl)[4-f2-[ 1-(3-methyipiperidinyl)}ethoxyiphenyijmethanone
'H-NMR(CD,0D.. 5):0.83(3H, d, J=5.7Hz), 1.5342.06(18H. m), 2.77-3.08(SH, m), 4.212H, . J=5.6Hz),
6.67~7.82(7TH, m),
MS(m/2):491(M"), 112,
Example 80
[6-Hydroxy-z-(z-methylcyclohexyl)benzo[b}thien-3-yl][4-[2-(1-pyrrolidinyl)ehoxy]phenyi}methamne
TH-NMR(CD40D, §):0.83(3H, d, J=7.0Hz), 1.28~2.05(13H, m), 2.68~2.86(4H, m), 3.01(2H, t, J=5.5Hz), 424(2H.
t, J=5.5Hz), 6.69~7.84(7H, m),
MS(mIz) :463(M*), 84,
Example 91

[6-Hydroxy-z-(z-memylcyclohexyl)benzo[b]thien-a-yﬂ[ﬂz-(1-piperidinyl)ethoxy]phenyl]methamne

TH-NMR(CD30D, 5):0.83(3H, d, J=7.0Hz). 1.23~2.15(15H, m), 260-2.71(4H m), 2.90(2H, t, J=5.5Hz), 4.24(2H,

t, J=5.5Hz), 6.68~7.83(7H, m),
MS(m/z):477(M"), 98,

Example 92
[6-Hydroxy-2-(2-methylcycichexyl)benzo[bjthien-3-yl}f4-[2-(1-homopiperidinyl)ethoxy]phenyllmethanone
'H-NMR{CD,0D. 8):0.84(3H, d, J=7.0Hz), 1.12~2.03(17H, m), 2.85~2.95(4H, m), 3.07(2H., t, J=5.7Hz), 4.24(2H,
1, J=5.7Hz), 6.69~7.84(7H, m),
MS(m/z):491(M"), 112,
Example 93
[6-Hydroxy-2-(3-methylcyclohexyl)benzo(bjthien-3-yf]f4-[2-(dimethylamino)ethoxylphenyljmethanone
TH-NMR(CD,0D, 3):0.87(3H, d. J=6.6Hz). 1.03~2.00(9H, m), 2.39(6H. s). 2.85(2H, t. J=5.5Hz), 4.20(2H, t,
J=5.5Hz), 6.68~7.83(7H, m),
MS(rvz):437(M*), 58,
Example 94 _
{6-Hydroxy-2-(3-methyicyciohexyl)benzofb]thien-3-yl}[4-{2-(diethylamino)ethoxylphenyl]methanone
'H-NMR(CD30D, 8):0.88(3H, d, J=7.0Hz), 1.18(6H, 1), 1.26~2.15(9H, m), 2.82(4H, q). 3.08(2H, t J=5.5Hz),
4.24{2H, t, J=5.5Hz), 6.69~7.89(7H, m), _
MS(m/z2):465(M*), 86,
Example 95
[G-Hydroxy-z-(3-methylcyclohexyl)benzo[b]ﬂ1ien-3-yl][4-[2—(1-pyrrolidinyl)emoxy]phenyl]methanone
"H-NMR(CD30D, 8):0.88(3H, d, J=5.5Hz), 1.17~1.96(13H, m), 2.76~2.89(4H, m), 3.08(2H, 1, J=5.4Hz), 4.26(2H,

t, J=5.4Hz), 6.78~7.84(7H, m),
MS(mvz):463(M*), 84,
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[6-Hydroxy-2-(3-methylcyclohexyl)benzo[blthien-3-yi}f4-[2-(1-piperidinyl)ethoxy]phenyljmethanone _

Example 96

TH-NMR(CD3OD. 6):0.88(3H, d, J=5.9Hz), 1.16~2.03(21H, m), 3.58(2H, {, J=4.6Hz), 4.49(2H, t, J=d.6Hz),
6.77~7.86(7H, m),
MS(mv2):477(M*), 98,
Example 97
{6-Hydroxy-2-{3-methylcyclohexyl)benzo[b]thien-3-yl]{4-{2-( 1-homopiperidinyl)ethoxyljphenyljmethanone
YH-NMR(CD40D, 5):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(7H. m),, -
MS(m/2):491(M*), 112,
Example 98
[6-Hydmxy-z-(a-methylcyclohuyl)benzo[b]mienos-ym4-[2-[1-13-meﬂ1y|piperidinyl)]eﬂmxy]phenyl]memanone

TH-NMR(CD;0D. 5):0.84~1.00(6H, m), 1.00~3.20(20H, m), 4.30(2H, t, J=5.5Hz), 6.68~7.83(7H, m),
MS(miz):491(M*), 112,

Example 9

[6-Hydroxy-2-(4-methyicyclohexyl)benzo[bjthien-3-yl}{4-[2-( 1-piperidinyl)ethoxylphenylimethanone
TH-NMR(CD30D, §):0.94(3H, d, J=7.7Hz), 1.02~1.94{9H, m), 2.59~2.75(4H, m), 2.83(2H, t, J=5.5Hz), 4.25(2H, t,
J=5.5Hz), 6.69-7.86{7H, m),
MS(m/z):477(M*), 98,

M

{6-Hydroxy-2-(1-cyclooctenyl)benzobithien-3-ylj[4-[2-(1-piperidinyl)ethoxylphenyljmethanone

H-NMR(CD40D, 5):0.84~1.88(1SH, m), 2.57~2.84(6H, m), 4.18(2H, ), 6.77~7.94(7H, m),
MS(m/2):489(M"), 98,

Example 101
(6-Hydroxy-2-methylbenzofbjthien-3-yl{4-{2-(1-pyrrolidinyl)ethoxyjphenyljmethanone
1l-~l-NMR(CD;,OD §):1 T7-1 .99(4H, m), 2.40(3H, s), 2.62~2.82(4H, m), 2.96(2H. t, J-5.5Hz) 4.23(2H, t, J=5.5Hz),
6.71~7.87(7H, m),
MS(m/z):381(M"), 84,
Example 102 | o -
{6-Hydroxy-2-cyclopentylbenzofblthien-3-yl)[4-[3-(1-piperidinyl)propoxylphenyljmethanone
TH-NMR(CD,0D, 5):1.25~2.17(16H, m), 2.46~2.66(6H, m), 4.08(2H, t, JubHz), 6.68~7.82(7H, m),
Exampie 103
(6-Hydroxy-z-cydohexylbenzo[b]thian-s-yl)[4-[3-(diethylamino)propoxy]phenyl]mehanone

"H-NMR(CD,0D, 5):1.07~2.13(18H, m), 2.68~2.97(7H, m), 4.15(2H, t, Ju5.9Hz), 6.71~7.83(7H, m),
MS(m/z):465(M"), 86,
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le 104
{6-Hydroxy-2-cyclohexyibenzofblthien-3-yi){4-{3-( 1 -pymrolidinyl)propoxylphenylimethanone

YH-NMR(CD50D, 8):1.11~2.22(16H, m), 2.67~3.06{7H, m), 4.13(2H, 1, J=5.8Hz), 6.68~7.85(7H, m),
MS{miz):463(M*), 84,

X, le 1
{6-Hydroxy-2-cyciohexylbenzobjthien-3-yl){4-{3-(1-piperidinyl)propoxyphenyijmethanone

"H.NMR(CD30D, §):1.16~2.13(18H, m), 2.58~2.89(7H, m), 4.11(2H, t, JebHz), 6.68~7.81(7H. m),
MS(m/2):477(M*), 98,

X fe 1
(§-Hydmxy-acyclohexylbemo[b]thien-soyi)ﬂ-[3-(1 -ﬁomopiperidinyl)propoxy]phenyl]meﬁlanone

TH-NMR(CD40D, 3):1.17~3.38(27H, m), 4.20(2H, 1, J=5.6Hz), 6.78~7.83(7H, m),
MS(m/z):491(M*), 112,

Example 107
(G-Hydroxy-z-cyclohexylbenzo[b]thien-S-yl)[#[3-[1-(3-methﬂpiperidiny|)]pmxy]phenyl]meﬂ1anone

TH-NMR(CD,0D, 3):0.95(3H, d. J=5.9Hz), 1.06~3.34(24H, m), 4.15(2H, 1, J=5.8Hz), 6.68~7.82(7H, m),
MS(nvz):491(M*), 112,

X le 1
(6-Hydroxy-z-cyclohexylbenzc[b]thien-s-y_l)[4-[3-(N-mrpholinyl)propoxy]phenyl]meﬂvamne

'H-NMF!(CD:,OD. 81 .09—2.13(12!-!. m), 2.43~2.91(7H, m), 3.69(4H, br 1), 4.12(2H, 1, J=BHz2), 6.68~7.84(7H, m),
MS{m/2):479(M*), 100,

Example 109

(6-Hydroxy-2-cyciohexylbenzofblthien-3-yi)[4-(3-[1-(4-methylpiperazinyl))propoxy]phenyljmethanone
TH-NMR(CD;0D, 5):1.14~2.10(12H, m), 2.52(3H, 5). 2.57-#.90(1 1H, m), 4.17(2H, t, Jn6Hz), 6.78-7.82(7H, m),
MS(mvz):492(M*), 113,

xample 11

{6-Hydroxy-2-cyclohexyibenzofbjthien-3-yi)[4-[3-[2-(1.2,3,4-tetrahydroisoquinolinyl)jpropoxyphenyljmethanone
MS (miz) : 525 (M*), 146. |

Example 111 _

(G-Hydrbxy-z-cydoheptylbenzo[b]triema-yl)[b[a-(1-pyrrolidinyl)propoxy]phenyl]memanone

TH-NMR(CD,0D, 5):1.25~2.24(18H, m), 2.51~3. 16(7H, m), 4.11(2H, 1, J=5.5H2), 6.68-7.84(7H, m),
MS(mVz):477(M"), 84,
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le 11

{6-Hydroxy-2-cycloheptylbenzo[bjthien-3-yl){4-[3-( 1-piperidinyl)propoxyjphenylimethanone

TH-NMR(CD;0D, 8):1.17~2.17(20H, m), 2.42~2.75(7H, m), 4.09(2H, t. J=5.9Hz2), 6.68~7.83(7H, m),
- MS(nmvz):491(M*), 98,

. Example 113
'{6-Hydroxy-2-cycloheptylbenzo[bjthien-3-yl){4-{3-(1-homopiperidinyl)propoxyjphenyljmethanone '

H-NMR(CD40D, 8):1.24~2.17(22H, m), 2.71~3.00(7H, m), 4.11(2H, t, J=5.9Hz), 6.67~7.81(7H, m),
MS(mV2):505(M*), 112,

Example 114

(s-Hydroxy-zcydonuybenzo(b]tnien-soyt)[.s-{a-u-piperidinylcamonyu)emmphenqu;mom
'H-NMR{CD40D, 3):1.15~1.94{16H, m), 2.73~3.03(4H, m), 3.27~3.64 (4H, m), 6.68~7.77(7H, m),
MS(rm/z):475(M*), 348, 335, |

Example 115

(6-Hydroxy-2-cyclohexylbenzopbithien-3-yi){4-[3-( 1-piperidinyl)propyijphenyijmethanone
VH-NMR(CDCl,, 8):1.10~2.17(16H, m), 2.33~2.98(10H, m), 6.64~7.74(7H, m),
MS(rmz):461(M*), 98,

Example 116

(G-Hydroxy-a-cydoheptylbénzo{bhim-&yl)[&ﬂ-(‘l -pipe'ridinylcarbonyl)em.yﬂphenyllmethamne
H-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), 6.67-7.75(7H,
3)s°(m/z):4as(M*). 363, 349, .

Example 117

(6-Hydroxy-2-Cycioheptylbenzofojthien-3-y{4-{3-(1 -piperidinyljpropyllphenyljmethanone

'H-NMR(CD40D, §):1.22~2.15(18H, m), 2.32~2.48(4H, m), 2.65~2.82 (2H, m}, 2.96-3.10(4!-!. m), 6.69~7.77(7H, >
m, :

MS(m/z):475(M*), 98,
lg 11
(6-Hydroxy-z-cyclohexylbenzo[b]thien-3-yl_)[4-[3-(dimethylamino)prcpyl]phenyllmemanone

'H-NMR(CD50D, 8):1.13-2.12(12H, m), 2.72-3.12(4H, m), 2.77(6H, s). 6.77~7.81(7H, m),
MS(m/z):421(M"), 58, ]
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{8-Hydroxy-2-cyclopentylbenzolbjthien-3-yl}[4-[2-(1 -pipeﬂdinyl)ethoxy]ﬁhenyl]memanone
TH-NMR(CDCl3, §):1.30-2.30(14H, m), 2.60(4H, m), 2.85(2H, t. J=6Hz). 3.30(1H, m), 4.18(2H, t. J=6Hz),
6.60~7.30{SH, m), 7.75(2H, d, J=8.8Hz),
MS({rvz):449(M"), 98,

Example 120

[6-Hydroxy-2-(4-hydroxywdoﬁexyl)benzo(b]ﬂ1ien-3-yl][4-{2-(1-piperidinyl)ethoxy]phenyl)methanone

TH-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), 7.78(2H, d, J=8.8Hz),

MS(miz):478(M*), 368, 309, 98,
Example 121
(6-Hydoxy-2-cyclododecyibenzofbithien-3-yijfd-{2-(1-piperidinyl)ethoxylphenyijmethanone
‘H-NMR(CDCK;;.. §):1.15~1.85(28H, m), 2.65(4H, %, J=4.8Hz), 2.92(2H. t. J=5.5H 2}, 3.00~-3.40(1H, m), 4.29(2H, ¢,
Ja5.9Hz), 6.87~7.86(8H, m),
MS(m/z):547(M*), 98,
X le 1
{6-Hydroxy-2-isopropylbenzofbjthien-3-yl){4-[2-(1-piperidinyl)ethoxylphenyljmethanone
TH-NMR(CDCl3, 8):1.28(6H, d, J=6.8Hz), 1.45~1.84(6H, m), 2.61(4H, t, Ju2.6Hz), 2.85(2H, t. J=5.7Hz), 3.31(1H,
m), 4.19(2H, t, J=5.5Hz), 4.5~5.2(1H, br 8}, 6.65~7.24(5H, m), 7.85(2H, d, J=8.8Hz),
MS(nvz):423(M*), 98,
Example 123
- (6-Hydroxy-2-isopropyibenzofb]thien-3-y)[4-[2-(1-pyrrolidiny() ethoxy]jphenyljmethanone
TH-NMR(CDCl3, 3):1.27(6H, d, J=6.8Hz), 1.80~2.05(4H, m), ' 2.91(4H, t, J=3.0Hz), 3.11(2H, t, J=5.1H2).-
3.00~3.44(1H, m), 4.27(2H, t, J=5.3Hz), 4.0~4.5(1H, br §), 6.67~7.76(7H, M),
MS(miz):409(M*), 84,
Xi le 1

(6-Hydroxy-2-cyclohexylbenzoblthien-3-yi)[4-{2-(1 -pyrrolidinylcaibonyl)ethyl]phenyl]memanone

© "H-NMR(CDCly, §):1.20~2.04{14H, m), 2.59(2H, t, J=7.9H2), 3.07(2H, t, J=7.9Hz), 2.80 360(1H, m), -
3.25~3.55(4H, m), 8.72~7.78(8H, m),

MS(mvz):461(M*), 72,
Example 125
(6-Hydroxy-2-cyclohexylbenzofbjthien-3-yl){4-{3-(1-pymrolidinyl)propyljphenyi]methanone
H-NMR(CDCl3, 8):1.10~2.20(16H, m), 2.60~3.00(9H, ;'11). 6.69~7.74 (TH, m),

MS(miz):447(M*), 84,
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Example 126
[G-Hydmxy-z-(z-methylcyclohexyI)benzo[b]mien-s-yll[4-[2-(1-pyrrolidinylchyl)ehyl]phényﬂmehanone

“TH-NMR(CDCl3, 5):0.82(3H, d, J=7.0Hz), 1.10~2.20(13H, m), 2.58(2H, 1, J=7.7Hz), 2.90~3.80(1H, m), 3.07(2H, 1,
J=7.9Hz). 3.40(4H. t, J=6.6H 2), 6.78(1H, dd, J=8.6, 2.4Hz), 7.03~7.31{4H, m), 7.72(2H, d, J=8.4Hz2),

MS(m/z):475(M*), 72,
Example 127
(S-Hydroxy—z-cydcheptylbenzo[bmen-a-yl)[4-{2-(1 -pyrrolidinylcarbonyl)ethyijphenyljmethanone

TH-NMR(CDCly. 8):1.20~2.15(16H, m), 2.53(2H, t. Ju7.9Hz), 2.80~3.70(1H, m), 3.07(2H, t Je7.5Hz),
3.20~3.60(4H, m), 6.77(1H, dd, J=8.8, 2.4Hz), 7.11~7.32(5H, m), 7.74(2H. d, J=8.4H2),

MS(m/z):475(M"), 258, 72,
M
(6-Hydroxy-2-cyciohexylbenzofbjthien-3-yl)[4-[3-(1-pymrolidinylcarbonyl)propyijphenyljmethanone
TH-NMR(CDCl3, §):1.50~2.17(14H, m), 2.24(2H, t, J=6.4Hz), 2.74(2H, t, Ja7.5Hz), 3.28~3.55(5H, m), 6.78(1H, dd,

J=8.8, 2.4Hz), 7.09~7.26(SH, m), 7.72(2H, d. J=8.4H2),
MS(mvz):475(M*), 113,

Example 129

(6-Hydroxy-2-cydohexylbenzo(b]thien-a'yl)[4o[4-(1-pyrroiidinyl)butyl]phenyl]memanone
TH-NMR(CDCl3, 5):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),
6.82~7.23(SH, m), 7.67(2H, d, J=8.1 Hz),
MS(mvz):461(M*), 84,

Example 130

(G-Hvdroxv-Z-cvdohexvlbenmlblﬂ\ien-S-vl)lW'(1-Pineﬁdif\vlca'bonv')pmpvilphewllmmrfme
'H-NMR(CDCly, §):1.12~1.85(16H, m). 1.90~2.14(2H, m), 2.37(2H, t. Juwb.8Hz), 2.74(2H, 1, J=7.9H2),
3.30~3.60(5H. m), 6.77(1H, dd, J=8.8, 2.4Hz), 7.10~7.26(5H, m), 7.73(2H, d, J=8.1Hz),
MS{mviz):489(M*), 127,

X 131

' (6-Hydroxy-2-cyclohexylbenzolbithien-3-yl){4-[4-(1-piperidiny)butyljphenyljmethanone
'H-NMR(CDCl3, 8):1.17~2.03{20H, m), 2.30~2.75(6H. m), 2.80~3.20 (1H, m), 3.50~4.10(2H, m). 6 T1(1H, dd;
J=8.8, 2.4Hz), 7.07~7.22(5H, m), 7.70(2H, d, J=8.4Hz),

MS(miz):475(M*), 98,

Exampie 132

(6-Hydroxy-z-cydohe:iylbenzo[b]thien-a-yl)[4-[3-(dimetfgylﬁrbamoyl)propyl]phenyl]memanone
"H-NMR(CDCls, 8):1.16~1.85(12H, m), 1.90~2.15(2H, m), 2.35(2H, t, J=7.3Hz), 2.75(2H, 1, Ju7.7Hz), 2.5~3.1(1H,

m), 2.96(6H, ), 6.69~7.79 (8H, m),
MS(miz):449(M*), 87,
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27 mg of (6-hydroxy-z-cyclohexylbeﬁzo[b]ﬂmien-&yl)[4-[2-(1 -piperidinyl)ethoxy}phenylmethanone was dissolved in
1 mi of pyridine. 0.1 mt of benzoyl chioride was added. and the mixture was stired at room temperature for 1 hour. After
addition of ice, the reaction mixture was stirred for 1 hour and extracted with ethyl acetate. The organic layer was dried
over anhydrous magnesium sulfate, the soivent was distilled off, and the resuitant crude product was purified by TLC
{developing solvent. chioroform : methanoi = 9 : 1) to obtain 37 mg of (6-benzoyloxy-2-cyclohexylbenzobjthien-3-yl){4-
[2-{1-piperidinyl)ethoxy]phenyljmethanone.

TH-NMR(CD30D, 8):1.17-1.86(16H, m), 2.62~2.73(4H, m), 2.92(2H, t, J=5.6Hz), 4.25(2H, t, Jss.st).

6.98~8.22(12H. m),

MS(nv2):567(M"), 98,

The following compounds of Examples 134 to 138 were synthesized in the same manner as in Example 133.

Example 134

(6-Dimethyicarbamoyloxy-2-cyciohexytbenzofbjthien-3-yl)f4-[2-(1-piperidinyl)ethoxy]phenyljmethanone
TH-NMR(CDClj, 5):1.13~2. 11(16H, m), 2.54~-2.65(4H, m) 2.86(2H, ¢, J=5 7Hz), 3.02(6H, S), 4.22(2H, t, J=5. 7Hz)
€.83~7.88(7H, m),
MS(miz):534(M"), 98,72,

Example 135

(6-Benzoyloxy-2-cyclohexylbenzofblthien-3-yl) [4-[2-(1 -pyrroiidinyl)ethoxy]phenyl]meﬁlanona

TH-NMR(CD30D, §):1.17--2.16(14H, m), 3.27~3.50(4H, m), 3.58(2H, 1), 4.43(2H, 1), 7.03~8.24(12H, m), .
MS(miz):553(M*), 84,

Example 136
(6-Benzoyloxy-2-cycloheptylbenzob]thien-3-yl) [4-[3-(1 -ﬁiperidinyl)propoxy]phenyllmethamne

1H-NMR(CDCl3, 8):1.17~2.62(20H, m), 3.02~3.23(6H, m), 4.12(2H, m), 67 ~8.27(12H, m)y
MS(nmvz):595(M*), 98,

Example 137
(6-Benzoyloxy-2-cycloheptylbenzoblthien-3-yl) {4-{3-( 1-homapiperidinyl)propoxyiphenyt)methanone

'H-NMR(CDCl3, 5):1.26~2.49(22H, m), 3.04-3.44(6H, m), 4.11(2H, m), 6.81-8.27(12H, m),
. MS(m/2}):609(M*"}, 112,

Example 138
{6-Benzoyloxy-2-cycioheptylbenzofbjthien-3-yl) [4-{3-(1-pyrrolidinyl)propoxylphenyljmethanone

'H~NMR(CDCI3. 8):1.21~2.63(18H, m) 3.20~3.39(4H, m), 4.09~4.22 {2H, m), 6.83~8.27(12H, m),
MS(m/z):581(M*), 84,

Example 139

A mixture of 10 mg of [6-hydroxy-2-(4-hydroxycyclohexyl)benzo[bithien-3-ylj{4-[2-(1-piperidinyl)ethoxyjphe-
nyijmethanone, 0.5 mi of acetic anhydride and 0.5 mi of pyridine was stirred at room temperature for 18 hours. After
addition of cold water, the reaction mixture was stirred at room temperature for 30 minutes and extracted with ethyl ace-
tate. The organic layer was washed with water and saturated aqueous sodium bicarbonate solution, and dried over
anhydrous sodium suifate. The solvent was distilled off, and the resuttant crude product was purified by TLC (deveiop-
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ing solvent, c_nlorotorm.: methanol = 9 : 1) to obtain § mg of [§-acethoxy-2-{4-acetoxycyciohexyl)benzob]thien-3-yl}{4-
{2-(1-piperidinyl)ethoxy]phenyl]methanone. ’

1H.NMR(CDCl3, 5):1.10~2.20(14H, m), 2.01(3H, 5), 2.31(3H, 5), 2.60~2.80(4H, m), 3.03(2H, t, JuBHz), 4.36(2H, t,
J=6Hz), 4.70(1H, m), 6.80~7.60(5H, m), 7.80(2H, . J=B.8Hz)o

MS(rvz):563(M*), 452, 434, 393, 351, 309, 98,

The following compound of Example 140 was synthesized in the same manner as in Example 139.
Exampie 140 ' o |
(6-Acetoxy-2-cyciohexyibenzobjthien-3-yl)[4-[2{1-piperidinyl)ethoxyiphenyfimethanone

1H-NMR{CDCls, 5):1.10~2.20(16H, m), 2.31(3H, ), 2.40~2.70{4H, m), 2.81(2H, 1, J=6Hz), 3.00(1H, m), 4.19(2H,
t, Jsi6Hz), 6.80~7.60(SH, m), 7.80(2H, d, JuB.8H2)y

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

Preparation example 4 : tablet

mg/tablet
Active ingredient 10.0
Starch 20.0
Lactose 142.0
Carboxymethylceliulose caicium | 5.0
Talc | 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 carboxymethyicel-
lulose 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 granules are graded so that the grain
size becomes around 1,000 microns, taic and magnesium stearate are added thereto, and the mixture is tableted.

incuustrial Applicabi

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. endometricsis,
prostatomegaly and mastopathy.
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Claims

Claims for the tollowing Contracting States : AT, BE, CH, L, DE, DK, FR, GB, §H, IE, IT, LU, MC, SE

1. Abenzothiophene derivative represented by the following general formuta or a sait thereo!

. | ;
g-@—A—(CH;)n-B—N<§‘
l . .
RY< : :5: :R‘ (n

H‘ denotes a hydrogen atom, & hydroxyl group, an alkaxy group having 6 or less carbon atoms. an acyloxy
group of the formula R7CO-0- or R¥S0,-0- or an N, N-dialkyl-substituted or unsubstituted carbamoyloxy group
having 6 or less carbon atoms in the alkyl moiety,

R2 denotes a halogen atom, an alkyl group having 6 or less carbon atoms, or a cycloaliyt or cycioalkeny! group
optionally substituted by an alkyi group having & or less carbon atoms. & hydroxyl group, an acyloxy group ot
the formula R7CO-O- or R8S05-O-, or an oxo group,

R and R* each dencte a hydrogen atom or an alkyl group having 6 or less carbon atoms, or R and R* com

bme with the nitrogen atom to which they bind, to denote a heterocyclic ring which may further contain a hetero
atom selected from O, Sand N, and which may be substituted by an aikyl group having 6 or less carbon atoms
or a hydroxy! group, or may be a condensed ring with a benzene ring,

R denotes a hydrogen atom, an alkyl group having 6 or less carbon atoms optionally substituted by a halogen
atomn, an amino group, a carbony! group. an alkaxycarbonyl group having 6 or less carbon atoms in the alkoxy
moiety. an alkanoyloxy group having 6 or less carben atoms in the alikancyl moiety, a carbamoyl group or an
aryl group, an alkenyl group having 6 or less carbon atoms, optionally substituted by an aryl group, a cycloalkyl
group having 6 or less carbon atoms, or an aryl group optionally substituted by an alkyl group having 6 or less
carbon atoms, an alkaxy group having 6 or less carbon atoms or a halogen atom,

RS denotes an aryl group optionally substituted by an alkyl group having 6 or less carbon atoms,
AdenctesQor CH;, -

B denotes C=0 or CH,, and

ndenotes 1 or 2,

wherein,

2. The benzothiophene derivative or the salt thereof according to claim 1 wherein R? denotes a group of the formula

-C-R
1

(wherein RS and RS each denote an alkyi group having 6 or less carbon atoms) or a cycloaliyl group having 310 8
carbon atoms optionally substituted by an alkyl group having § or less carbon atoms or a hydroxyl group.

The benzothiophene derivative or the salt thereof accofdmg to claim 2 wherein R® and R* each dencte an alkyl
group having 6 or less carbon atoms, or R° and R* combine with the nitrogen atom to which they bmd todencte a
§- to 7-membered heterocyclic group. '

The benzothiophene derivative or the salt thereof according to claim 3 wherein R! denctes a hydroxyl group.

The benzothiophene derivative or the salt thereof according to claim 4 wherein A denotes O and B denotes CH.
The benzothiophene derivative or the salt thereof according to claim S which is (6-hydroxy-2-cyclohexyl-
benzab]thien-3-yl)(4-(2-(1-pyrroiidinyl)ethoxyjphenyljmethanone, (6-hydroxy-2-cyciohexyibenzofbjthien-3-yl){4-{2-
(1-piperidinyl)ethoxylphenyljmethanone, (6-hydroxy-2-cycioheptylbenzobithien-3-yl)[(4-{2-(1-pyrrolidi-
nyl)ethoxylphenyljmethanone,  (6-hydroxy-2-cycioheptylbenzobjthien-3-yl){4-{2-(1-piperidinyl)ethoxy]  phe-
nyljmethanone, (6-hydroxy-2-isopropylbenzofb]thien-3-yi)[4-{2-( 1-pyrrolidinyl)ethoxy]phenyljmethanone or (6-
hydrcxy-z-isopropylbenzo[b]thien-3-yl)[4~[2-(1 piperidinyl)ethaxy]phenyljmethanone.

The benzothiophene derivative or the sait thereof according to claim 4 wherein A denotes CH,.

* c L M S *
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8. The benzothiophene derivative or the salt thereof according to claim 7 which is {6-hydraxy-2-cyclohexyl-
benzopjthien-3-yl){4-{3-(1-pyrrolidinyl)propyllphenyilmethanone, (6-hydroxy-2-cyclohexylbenzo{bjthien-3-yl){4-{3-
(1-piperidinyl)propyljphenyllmethanone or (8-hydroxy-2-cyclohexylbenzofblthien-3-yl){4-{2- {1-pyrrolidinyicarbo-
nyl)ethyllphenyljmethanone.

9. The benzothiophene derivativa or the salit thereof according to claim 3 wherein R! denotes an auwxvl QfOUP having
8 or less carbon atoms or an alkyicarbonyloxy group having 6 or less carbon atoms in the alkyl moiety.

10. The benzothiophene derivative or the salt thereof according to claim 9 which is (s-methoxy-z-cyciohexyl-
benzobjthien-3-yi){4-[2-(1-piperidinyl) ethoxy]phenyllmethanone or (6-acetnxy-z-cyclohexylbenzo[b]hen-s y)(4-
{2-(1-piperidinyl)ethoxy] phenyljmethancne.

11. An antiestrogenic agent containing a benzothiophene deri'vative according to ¢laim 1 or a salt thereof.

RN O AR SR
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ABSTRACT

A benzothiophene derivative represented by the
formula '

3

N o-@-a—ccmn-s-n\r
.Rl Rz .

or a salt thereof has an excellent antiestrogenic acti-
vity, and is useful as a therapeutic agent of breast
cancer, endometrial cancer, endometriosis, mastopathy,
ete. _ ' '
This .compound is characterizéd in that the
2-position (the.substituent RZ) of the benzothiophene
nucleus is substituted by a halogen atom; a lower alkyl
group; or a cycloalkyl or cycloalkenyl group optionally
substituted by a lower alkyl group, a hydroxyl group,
acyloxy group or an oxo group.



