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DESCRIPTION 

NOVEL BENZOTHIOPHENE DERIVATIVE 

Technical Field 

~\:iO~~ t;-<i 
,,.,o \ 

This .invention relates to novel benzothiophene 
derivatives having an antiestrogenic activity, and re­

lates more detailedly to benzothiophene derivatives 
5 represented by the formula 

Rt 

wherein, 

_.,.,.R3 
o-Q-A-(CH2)n-B-N..........._R4 

( I ) 

R1 denotes a hydrogen atom, a hydroxyl group, a 

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 R4 each d··enote a hydrogen a tom or a 

20 

25 

lower alkyl group, or R3 and R4 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 CH 2 , 
B denotes C:O or CH 2 , and 

n denotes 1 or 2. 

Background Art 
In gynecologic cancers such as breast cancer 

and endometrial cancer,' the activities of the estrogen 

THIS SHEET HAS BEEN 
REPLACED 



- 2 -
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 

5 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. 

10 Among these antiestrogenic agents, a compound 

of the following formula called tamoxifen was, first, 
proposed (see, UK Patent No. 1,013,907). 

1ifliffiflf 
(A) 

Tamoxifen is now widely used for treatme~t of breast 
15 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., 

20 112, 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, 

25 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 clinical 
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tests. 

(B) 

However, all of these antiestrogenic agents 
also have an estrogenic activity too strong to be neg-

5 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 

.10 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 be~zothiophene 
nucleus have a strong antiestrogenic activity but have 

15 only a very weak estrogen~c activity. 

Disclosure of Invention 
The term "lower" in this description means that 

the carbon atom number of a group or compound to which 
20 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, 

25 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, 

5 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or 
cyclooctyl gro~p 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-

10 heptenyl or 1-cyclooctenyl group or the like. Further, 
the "halogen atom" includes a fluorine, chlorine, or 
bromine atom. 

15 

The "acyloxy group" is specifically a group 
represented by the formula R7CO-O- or R8so2-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 

20 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. 

25 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, 

30 2-chlorobenzoyloxy, methanesulfonyloxy and p-toluenesul­
fonyloxy groups, etc. 

Further, when·R 2 denotes "a cycloalkyl or 
cycloalkenyl group optionally substituted by a lower 
alkyl group, a hydroxyl group, an acyloxy group or an oxo 

35 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-methylcyclopentyl, 3-hydroxycyclopentyl, 2-methylcyclo-

5 hexyl, 3-methylcyclohexyl, 4-methylcyclohexyl, 4-hydroxy­
cyclohexyl, 4-~cetoxycyclohexyl, 4-benzoyloxycyclohexyl, 
4-oxocyclohexyl or 2-methylcycloheptyl group or the like. 

When, in the above formula (I), R3 and R4 

"combine with the nitrogen atom to which they bind, to 
10 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 

15 atom-containing ring is preferably a 5- to 7-membered 
heterocyclic ring. 

Thus, as examples of the group -N-R 3 , there 
14 
R 

can be mentioned amino, methylamino, isopropylamino, 
dimethylamino, diethylamino, pyrrolidinyl, piperidinyl, 

20 homopiperidinyl, piperazinyl, morpholinyl, thiomorpholin­
yl, 3-methylpyrrolidinyl, 3-methylpiperidinyl, 4-hydroxy­
piperidinyl, 4-methylpiperazinyl, 4-ethylpiperazinyl, 
2,3-dihydroindolyl or 1,2,3,4-tetrahydroisoquinolyl group 
or the like. 

25 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 

30 lower alkyl group, particularly a group of the formula 
5 --C-R 6 16 (wherein R5 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 

10 

5 later-described examples. 
(6-hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-[1-(4-methylpiperazinyl)]ethoxy]phenyl]methanone, 
(6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-[1-(3-methylpyrrolidinyl)]ethoxy]phenyl]methanone, 
(6-hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

[2-(N-thiomorpholinyl)-ethoxy]phenyl]methanone, 
(6-methanesulfonyloxy-2-cyclohexylbenzo[b]­

thien-3-yl) [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone, 
(6-hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

15 (2-(N-morpholinyl)ethoxy]phenyl]methanone, 
(6-hydroxy-2-cyclooctylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl]methanone, 
(6-hydroxy-2-cyclododecylbenzo[b]thien-3-yl)[4-

[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone, 
20 [6-hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-(dimethylamino)ethoxy]phenyl]methanone, 
[6-hydroxy-2-(4-hydroxycycloh~xyl)benzo[b]­

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

25 thien-3-yl][4-[2-(1-homopiperidinyl)ethoxy]phenyl]­
methanone, 

(6-hydroxy-2-isopropylbenzo[b]thien-3-y1)[4-[2-
(diethylamino)ethoxy]phenyl]methanone, 

(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-
30 (1-homopiperidinyl)ethoxy]phenyl]methanone, 

(6-hydroxy-2-sec-butylbenzo[b]thien-3-y1)[4-[2-
( 1-piperidinyl)ethoxy]phenyl]methanone, 

(6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(dimethylamino)propoxy]phenyl]methanone, 

35 [6-hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-
3-yl] [4-[3-( 1-piperidinyl)propoxy]phenyl]methanone, 
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( 6-hydroxy-2-i sopropylbenzo [ b J thien-3-yl) [ 4-[ 3·_ 

(1-piperidinyl)propoxy]phenyl]methanone, 

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

5 

[2-(diethylcarbamoyl)ethyl]phenyl]methanone, 

[6-hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-(1-p~peridinylcarbonyl)ethyl]phenyl]methanone, 

(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-

( 1-piperidinylcarbonyl)ethyl]phenyl]methanone, 

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

10 [3-(1-homopiperidinyl)propyl]phenyl]methanone, 

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

[3-(N-morpholinyl)propyl]phenyl]methanone, 

(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-

[3-(1-pyrrolidinyl)propyl]phenyl]methanone, 

15 C6-hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-
[3-(1-pyrrolidinylcarbonyl)propyl]phenyl]methanone, 

[6-hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[3-( 1-piperidinylcarbonyl)propyl]phenyl]-

methanone, 

20 (6-hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-
[4-(1-piperidinyl)butyl]phenyl]methanone, 

C6-hydroxy-2-isopropylbenzo[~]thien-3-yl)[4-

[4-(1-pyrrolidinyl)butyl]phenyl]methanone. 

According to tpis invention, the compounds of 

25 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 

30 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 

35 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' (Il) 

wherein R11 denotes a hydrogen atom or a lower alkoxy 
group, and R2 has the same meaning as above; 

5 with a compound of the formula 

10 

wherein x1 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-O-A-(CH2)n-B-X2 

(IV) 
R11 

h • R 11 w ere1n , 2 A, B, X and n have the same meaning 
as above, 

with an amine of the formula 

(V) 

15 wherein R3 and R4 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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(VI) 

wherein R3, R4 , A, B, x1 and n have the same meanings 
as above, and then 

11 . 
(c) if necessary, converting the ring R of the 

5 resultant compound of the formula 

R1 i 

wherein R11 , R2 , R3, R~, A, Band n have the same 
meanings as above, 

to a hydroxyl group, an acyloxy group or an N,N-di-lower 
10 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 

15 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-

20 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 ~uch as 
nitrobenzene or nitromethane; or the like, in the pre­
sence of a catalyst, for example, a Lewis acid such as 

25 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 
5 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 
(II). 

10 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 
15 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 

20 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. Praper reaction temperature there-

25 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 

30 (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 

35 (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-

5 nate or sodium carbonate, but it is usual to use the 
amine in an exqess 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 

10 above formula (VI) are reacted. 

15 

20 

25 

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 unsuhstituted 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 R11 denotes a lower alkoxy group to 
dealkylation reaction. 

The dealkylation reaction can generally be 
30 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 

35 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 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 ~, for example by 

reacting the compound with an acyl halide in pyridine. 

Further, the conversion to the compound of the 

above formula (I) wherein R1 denotes an N,N-di-lower 

alkyl-substituted or unsubstituted carbamoyloxy group can 

also be carried out easily by a process known per ~' for 

example by reacting the compound of the above formula (I} 

wherein R1 denotes a h~droxyl group with a substituted or· 

15 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 CH 2 can be converted to a 

corresponding salt by treating it with an inorganic acid 

2o or an organic acid according to a process known per ~· 

The thus obtainable compound of the above 

formula (I} can be separated from the r~action mixture 

and purified by methods such as, for example, extraction, 

filtration, distillation,. recrystallization, column 

25 chromatography and thin layer chromatography. 

A compound in the case where B denotes CH 2 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 

RI I 

liiffi~f 

o-0' A-(CH2)n-CO-N~3 

- . '"R-4 

(I - 2) 
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wherein R11 , R2 , R3, R4 , A and n have the same meanings 
as above, 

and then oxidizing the resultant compound. 
The reduction of the compound of the formula 

5 (I-2) can, for example, be carried out by treating it 
with lithium a~umi?um hydride in a solvent such as tetra­
hydrofuran or dioxane under reflux with heating. The 
oxidation of the resultant compound of the following 
formula 

10 

RI 1 
(I -3) 

wherein R11 , R2 , R3, R4 , A and n have the same meanings 
as above, 

can easily be carried out by treating it with chromium 
trioxide in pyridine. 

15 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 cycloalkyl 

20 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 

25 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 hydroxyl group, according 
to a process known .E.!:!. ~· In this reaction, when a 
compound of the formula (I) wherein R1 is a hydroxyl 

30 group is used, R1 is acylated simultaneously and con-
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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, 

5 namely compounds of the following formula 

(II- 1) 
R1 R2 

wherein R12 denotes a lower alkoxy group and R2 has the 
same meaning as above, 

are novel compounds not disclosed in the past litera-

10 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 

15 can, for example, by synthesized according to the follow­
ing Reaction formula 1. 

liiiU 
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Reaction formula 1 

~ 
R11~sALi 

1 (COOH)z 

(II-2) 

{ Reduced if desired 

~ (II) 
R11~sAR2 

In the above formulae, Ra and Rb each denote a 

lower alkyl group, or combine with the carbon atom to 

which they bind to denote a cycloalkyl group optionally 

5 substituted by a lower alkyl group or an oxo group, and 

R11 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. 

10 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 R2 in a compound of the formula (I). 

5 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 

10 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. 

15 Assay of antiestrogenic activity 

20 

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 µg/animal of estradiol and a test 
compound were subcutaneously administered to rats once a 
day for 3 days, the rats were killed OQ the fourth day, 
and each uterus was weighed. Antiestrogenic activity was 
assessed depending on whether or not the weight of the 

25 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. 
30 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 

35 ++ and +, respectively. 
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Table 
Compound Antiestrogenic activity 

Example 71 ++ 

Example 74 ++ 

Example 75 ++ 

Exampl_e 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, intramuscularly, intravenously, rectally, 

5 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 

10 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, sp~ays, etc.). An non-

15 toxic additives usable in the above formulations, there 

can, for example, be mentioned starches, gelatin, glu-
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cose, lactos~, fruct~se, maltose, magnesium carbonate, 

talc, magnesium stearate, methylcellulose, carboxymethyl­
cellulose or salts thereof, gum arabic, polyethylene 
glycol, p-hydroxybenzoic acid alkyl esters, syrups, etha-

5 nol, propylene glycol, vaselines, carbowax, glycerol, 
sodium chloride, sodium sulfite, sodium phosphate, citric 
acid, etc. The drug can also contain another therapeuti­
cally effective drug. 

The content of the compound of this invention 
10 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. 

15 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, etc., but can be generally 0.05 to 50 mg/kg, 

20 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 

25 patient and the diagnosi~ 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. 

30 Preparation example 1 
3.2 g of 6-methoxybenzo[b]thiophene 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-

35 ture was stirred. A THF solution of 3.1 ml of cyclohex­
anone was added and the mixture was stirred at room tern-
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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 

5 solvent was distilled off, and the resultant crude pro­

duct was purif~ed by TLC (developing solvent, chloroform) 

to obtain 2.8 g of 6-methoxy-2-(1-hydroxycyclohexyl)­

benzo[b]thiophene. 

1 H-NMR(CDC1 3, o): 1. 33--2. 03(10H, m), 3. 85(3H, s), 6. 94(1H, dd, J=2. 4. 

10 8.6Hz), 7.09(1H,s), 7.27(1H.d,J=2.4Hz), 7.57(1H,d,J=8.6Hz)o 

MS(m/z):262(M+),244. 2190 

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

synthesized in the same manner as in Preparation example 

1. 

15 (i) 6-Methoxy-2-(1-hydroxycyclopentyl)benzo[b]thiophene 

1 H-NMR(CDCls. o): 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)0 

MS(m/z):248(M+), 2300 

(ii) 6-Methoxy-2-[4,4-(~thylenedioxy)-1-hydroxy-

20 cyclohexyl]benzo[b]thiophene 

1 H-NMR(CDC1 3 , o):l.30--2.50(8H.m),3.85(3H.s), 3.97(4H.s), 6.94 

(lH,dd, J=8.8.2.4Hz). 7. lO(lH, br,s), 7. 27(1H.d, J=2.4Hz), 7.55(1H.d, J 

=8.8Hz)o 

MS(m/z) :320(M+), 302. 216, 1010 

25 (iii) 6-Methoxy-2-(1-hydroxycycloheptyl)benzo[b]thio­

phene 
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·
1 H-NMR(CDC1 3 , o):l. 46--2. 71(13H. m), 3. 84(3H, s), 6. 90(1H; dd, J=8. 8, 

2. 4Hz), 7. 07(1H, d, J=O. 4Hz), 7. 20(1H, d, J=2. 2Hz), 7. 51(1H, d, J=8. 6Hz)°0 

MS(m/z):276(M+),258o 

(iv) 6-Methox·y-2-[ 1-hydroxy-( 2-methylcyclohexyl) ]benzo-

5 [ b] thiophene 

1 H-NMR(CDC1 3, o) :·o. 82(3H, d, J=6. 6Hz), 1. 54,......1. 94ClOH, m), 3. 85(3H, 

s). 6. 94(1H, dd, J=8. 6. 2. 4Hz), 7. 03(1H, d, J=O. 4Hz), 7. 26(1H,-d, J=2 .. 9Hz), 

1. 50(1H,d, J=8. 6Hz)o 

MS(m/z):276(M+), 2190 

10 (v) 6-Methoxy-2-[1-hydroxy-(3-methylcyclohexyl)]benzo­

[b]thiophene 

1 H-NMR(CDC1 3 , o) :0. 94(3H, d, 1=6. 2Hz), 1. 45,......2. ll(lOH, m), 3. 85(3H, 

s),6. 94(1H,dd,J=8.6.2.4Hz). 7. 06(1H,d,J=O. 4Hz). 7. 27(1H,d,J=2.9Hz). 

7.56(1H.d, J=8.8Hz)o 

15 MS(m/z):276(M+),233o 

.. 
(vi) 6-Methoxy-2-[1-hydrbxy-(4-methylcyclohexyl)]benzo-

[b]thiophene 

1 H-NMR(CDC1 3 , o): 1. 01 (3H, d, J =5. 9Hz). 1. 23--2. 56(10H. m), 3. 89(3H. 

s), 6. 93(1H, dd, J=6. 4, 1. 8Hz), 7. 07ClH. d, J=O. 7Hz). 7. 20,......7. 28(1H, m), 

20 7.66(1H,d,J=8.6Hz)o 

MS(m/z):276(M+), 2190 

(vii) 6-Methoxy-2-(1-hydroxycyclooctyl)]benzo[b)thio­

phene 

. ' 
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1 H-NMR(CDC1 3, o): 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)o 

MS(m/z):290(M~).272,244o 

5 (viii) 6-Methoxy-2-(1-hydroxycyclodod~cyl)benzo[b]thio­

phene 

1 H-NMR(CDCls. o): 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,J=4.6Hz). 7.51(1H,d,J=8.8Hz)o 

MS(m/z):346(M+),328.204o 

10 (ix) 6-Methoxy-2-(1-hydroxy-1-methylethyl)benzo[b]thio­

phene 

Preparation example 2 

2.8 g of 6-methoxy-2-(1-hydroxycyclohexyl)­

benzo[b]thiophene was dissolved in 25 ml of toluene, 320 

15 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 

20 2.5 g of 6-methoxy-2-(1-cyclohexenyl)benzo[b]thiophene. 

25 

1 H-NMR(CDCl s. o): 1. 49-2. 51 (8H. rn), 3. 84 (3H. s), 6. 20 (lH, br ), 6. 89 

(lH,dd, J=2. 4.8.8Hz),7.00(1H. br),7. 21(1H,d, J=2.4Hz).7.52(1H.d,J= 

8. 8Hz)o 

MS(m/z):244(M+)o 

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[b]thiophene 

1-H-NMR(CDCls. o): 1. 49--2. 89(6H, m), 3. 85(3H, s), 6. 05(1H, m), 6. 86 

(lH,dd, J=8. 6, 2.4Hz), 6. 97(1H. s), 7. 22(1H,d, J=2. 4Hz), 7.54(1H,d,J= 

8. 6Hz)o 

s MS(m/z): 230(M_+), 2150 

(ii) 6-Methoxy-2-(4-oxo-1-cyclohexenyl)benzo[b]thio­

phene 

(iii) 6-Methoxy-2-(1-cycloheptenyl)benzo[b]thiophene 

1 H-NMR(CDC1 3 , o):l. 47-1. 90(6H. m), 2. 30(2H. q, 1=6. 8. 3. 5Hz), 2. 60 

10 --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. 2Hz), 7.51(1H,d,J=8.6Hz)o 

MS(m/z):258(M+),231o 

15 

(iv) 6-Methoxy-2-[1-(2-methylcyclohexenyl)]benzo[b]thio­

phene 

1 H-NMR(CDC1 3 , o): 1. 21(38, d, J=7. OHz), 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 (lH, t, J;,.3. 7Hz), 

6. 90(1H, dd, J=8. 6. 2. 4 Hz).-7~ 02(1H, s), 7. 22(1H, d, J=2. 4Hz). 7. 53(1H, 

d, 1=8. 6Hz)o 

MS(m/z):258(M+)o 

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

phene 

25 

1 H-NMR(CDCl3, o): 1. 07(311, d, J=5. 9Hz), 1. 24--2. 50(711. m), 3. 84(311. 

s), 6. 11(111,d, J=l2.5Hz).6. 90(1H,dd, J=8.6. 2. 4Hz). 7.0l(lH.s).7.21 

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

MS(m/z):258(M+)o THIS SHEET HAS BEEN 
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(vi) 6-M~thoxy-2-[1-(4-methylcyclohexenyl)]benzo[b]thio-

phene 

1H-NMR(CDCl3, o) :1. 01(3H, d, J=5. 7Hz), 1. 26--2. 59(7H, m), 3. 84(3H, 

s), 6. 12--6. 19(1H, br s),6.89(1H,dd, J=8.6.2.4Hz),7.00(1H,s),7.21 

5 (1H,d,J=2.4Hz), 7.52(1H,d,J=8.6Hz)o 

MS(m/z):258(M+), 2160 

(vii) 6-Methoxy-2-(1-cyclooctenyl)benzo[b]thiophene 

1 H-NMR(CDC1 3 , o) :1. 54-1. 83(8H. m), 2. 21 ....... 2. 40(2H, m), 2. 69(2H, t, J 

=5. lHz), 3.84(3H,s),6. 18(1H, t, 1=8. lHz), 6.89(1H,dd,J=8. 6.2.4Hz), 

10 7. 04(1H,s), 7.21(1H,d,J=2. 4Hz), 7.52(1H,d,J=8.6Hz)o 

MS(m/z):272(M+),244o 

(viii) 6-Methoxy-2-(1-cyclododecenyl)benzo[b]thiophene 

1 H-NMR(CDCls. o): 1. 23--1. 80(16H. m), 2. 26(2H. q, J=7. 5. ·1. OHz), 2. 59 

(2H. t,J=6. 8Hz).3.84(3H.s),5. 93(1H. t, J=8. lHz), 6. 90(1H,dd, J=8.6.2. 

15 4Hz), 7.04(1H,s), 7.21(1H,d,J=2. 4Hz), 7.52(1H,d~ J=8. 6Hz)0 

MS(m/z):328(M+),204o 

(ix) 6-Methoxy-2-isopropenylbenzo[b]thiophene 

Preparation example 3 
2.5 g of 6-methoxy-2-(1-cyclohexenyl)benzo[b]-

20 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

sur~. The reaction mixture was filtered, and the filt­

rate was concentrated to obtain 2.5 g of 6-methoxy-2-

25 cyclohexylbenzo[b]thiophene. 
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1 H-NMR(CDCls, o): 1. 15--2. 21 ClOH, m), 2. 82(1H, m), 3. 84(3H, "s), 6. 83 

--7. 57(4H,m)o 

MS(m/z):246(M+)o 

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

5 synthesized in the same manner as in Preparation example 

3. 
(i) 6-Methoxy-2-cycopentylbenzo[b]thiophene 

1 H-NMR(CDC1 3 , o):l.46--2.30(8H,m), 3.27(1H,m), 3.84(3H,s).6.91 

(lH. s), 6. 94(1H,dd,J=8. 6.2. 4Hz), 7.25(1H,d, J=2.4Hz), 7.52(1H,d,J=8. 

10 6Hz)o 

MS(m/z):232(M+), 2030 

(ii) 6-Methoxy-2-(4-oxo-1-cyclohexyl)benzo[b]thiophene 

1 H-NMR(CDC1 3 , o): 1. 50,....,2. 70(8H, m), 3. 35ClH, m), 3. 85(3H. s), 6. 96 

(lH,dd, 1=8. 6. 2. 4Hz). 6. 98(1H, br s), 7. 28(1H. d, 1=2. 4Hz~. 7. 55(1~~d, J 

15 =8.6Hz)o 

(iii) 6-Methoxy-2-cyclobeptylbenzo[b]thiophene 

1 H-NMR(CDC1 3 , o): 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. OHz), 7.51(1H,d, 

1=8. 6Hz)o 

20 MS(m/z):260(M+),203o 

(iv) 6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thiophene 

1 H-NMR (CD Cl 3 , o) : 0. 80 (3H. d, J =7. OHi), 1. 20--2. 40 (9H, m), 2. 98,..., 

3. 13(1H,m),3.83(3H,s), 6.85(1H,s), 6. 91(1H. dd, J=B.8. 2.4Hz), 7. 25(1H. 
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d,J=2.4Hz), 7.53(1H,d, J=8. 6Hz)o 

MS(m/z)~260(M•),203o 

(v) 6-Methoxy-2-(3-methylcyclohexyl)benzo(b]thiophene 

1 H-NMR (CDCl ~· o): 0. 95 (3H. d, J=5. 9Hz), 1. 19--2. 20 (9H, m). 3. 10-­

s 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=l.5Hz), 7.52(1H,d, J=8.8Hz)o 

MS(m/z):260(M+)o 

(vi) 6-Methoxy-2-(4-methylcyclohexyl)benzo[b]thiophene 

1 H-NMR(CDCls. o):O. 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 (lH,d, J=8. 8Hz)o 

MS(m/z):260(M•).203o 

(vii) 6-Methoxy-2-cyclododecylbenzo[b]thiophene 

1 H-NMR(CDC1 3 , o): 1. 14 ....... 1. 97(22H. m), 3. 01 ....... 3. 15(1H. m), 3. 84(3H. s), 

15 6.91(1H,dd,J=8.8.2.4Hz).6.90(1H,s), 7.25(1H.d,J=2.2Hz), 7.52(1H,d, 

1=8. 6Hz)o 

MS(m/z):330(M+)o 

(viii) 6-Methoxy-2-isopropylbenzo[b]thiophene 

1 H-NMR(CDCls. o):l. 37(6H. d, J=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, 

1=8. 6Hz)o 

MS(m/z) :206(M+), 1910 

i11ii1iifiii 
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Preparation example 4 

The same operations as in Preparation example 1 
were carried out using 180 mg of 6-methoxybenzo[b]thio­
phene, and 450 mg of methyl iodide in place of cyclohexa-

5 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[b]thiophene. 

1 H-NMR(CDC1 3 , o): 2. 53(3H. s), 3. 85(3H, s), 6. 85--7. 56(4H, m) 0 

MS(m/z):164(M+)o 

10 Preparation example 5 
The same operations as in Preparation example 

were carried out using 495 mg of 6-methoxybenzo[b]thio­
phene, and chlorine gas in place of cyclohexanone, and 
then purification was carried out by TLC (developing 

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

1 H-NMR(CDCls. o): 3. 85(3H. s), 6. 89--7. 73(4H, m)o 

MS(m/z):200, 1980 

Preparation example 6 
20 50 mg of 4-(2-chloroethoxy)bebzoic 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 

25 off 1,2-dichloroethane and thionyl chloride, and the 
residue was mixed with 50 mg of 6-methoxy-2-cyclohexyl­
benzo[b]thiophene, 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-

30 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 result~nt crude product was 
purified by TLC (developing solvent, chloroform : n­

hexane = 2 : 1) to obtain 41 mg of (6-methoxy-2-cyclo-
5 hexylbenzo[b]thien-3-yl)[4-(2-chloroethoxy)phenyl]­

methanone. 

10 

1 H-NMR(CDCls. o): 1. 09--3. llCllH. m), 3. 76--3. 88(5H. m), .3. 83(3H. s). 

4.28(2H.t,J=5.5Hz),6. 77,......8. 04(7H,m)o 

MS(m/z):430.428o 

The following compounds of (i) to (ix) were 
synthesized in the same manner as in Preparation example 
6. 
(i) C6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-(2-
chloropropoxy)phenyl]methanone 

15 1 H-NMR(CDCls. o): 1. 12--2. 41(12H. m), 3. OO(lH, m), 3. 74(2H. t, J=6Hz), 

3. 84(3H,s),4. 19(2H,t,J=6Hz),6. 76--8. 04(7H,m)o 

MS(m/z):444.442o 

(ii) [6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-3-
yl](4-(2-chloroethoxy)phenyl]methanone 

20 1 H-NMR(CDC1 3 , o):O. 72--2. 46(12H. m), 3. 82(2H. t, J=5. 8Hz), 3. 88(3H. 

s),4.31 (2H. t,J=5.8Hz). 6. 76,......8. 04(7H,m)o 

MS(m/z):444.442o 

(iii) (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
(2-chloroethoxy)phenyl]methanone 

25 1 H-NMR(CDCl3, o): 1. 26--2. 17(1211. m), 3. 16(1H, m), 3. 81(211, t, J=5. 711 

.z), 3. 84(3H, s), 4. 28(211, br t), 6. 78--8. OS(7H. m) 0 

MS(m/z):444. 4420 
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(iv) (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

(2-chloropropoxy)phenyl]methanone 

1H-NMR(CDCla. o):l. 26--2. 33(14H. m), 3. 75(2H, t, J=6Hz), 3. 85(3H. s), 

4. 19(2H,t, J=6Hz).6. 78 ........ 8. 04(7H.m)o 

5 MS(m/z):458.456o 

(v) [6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-3-

yl] [4-(2-chloroethoxy)phenyl]methanone 

1 H-NMR(CDCla. o): 0. 78--2. 08(12H. m). 3. 81(2H. t, J=5. 7Hz), 3. 83(3H, 

s).4. 30(2H. br t), 6. 78--8. 08(7H.m)o 

10 MS(m/z):444.442o 

(vi) (6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-(2-

chloroethoxy)phenyl]methanone 

1 H-NMR(CDCla. o): 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 

15 MS(m/z):416.414o 

(vii) (6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-(2-

chloropropoxy)phenyl]methanone 

1 H-NMR(CDC1 3, o): 1. 22--2. 42ClOH. m). 3. 36(1H, m). 3. 74(2H. t, J=5. 9H 

z), 3. 84(3H. s). 4. 18(211. t. 1=5. 9Hz), 6. 79--8. 01(7H, m)o 

20 MS(m/z):430.428o 

(viii) (6-Methoxy-2-cyclododecylbenzo[b]thien-3-yl)[4-

(2-chloroethoxy)phenyl]methanone 
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1 H-NMR(CDC1 3 , o): 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=7.0.2.·2Hz),6. 

90(2H,d, J=9.0H z), 7.25--7.58(2H,m), 7. 76(2H,d,J=9. OHz)0 

MS(m/z):512(M+),329. 1830 . 

5 (ix) <6-Methoxy-2-isopropylbenzo[b]thien-3-yl)[4-(2-

chloroethoxy)phenyl]methanone 

1 H-NMR(CDC1 3 , o):l. 31(6H, d, J=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. 93(1H,d, J=8.8.Hz).6. 85(1 

H,dd,J=8.8.2.4H z), 6. 85--6. 96(1H,m), 7. 24(2H,d, J=8. 6Hz), 7.84(2H, 

10 d,J=9.0Hz)o 

MS(m/z):388(M+),373o 

Preparation example 7 
353 mg of (6-methoxy-2-cyclohexylbenzo[b]thien-

3-yl) [4-[2-( 1-piperidinylcarbonyl)ethyl]phenyl]methanone 

15 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 s~all quantity of water was added· 

to the reaction mixture, ~ollowed by stirring, 1 ml of 

methanol was added, followed by stirring for 5 minutes, 

20 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 

25 obtain 107 mg of (6-methoxy-2-cyclohexylbenzo[b]thien-

3-yl) [4-[3-( 1-piperidinyl)propyl]phenyl]methanol. 

1 H-NMR(CDC1 3 , o): 1. 26--2. 86(26H. rn), 3. 4(111. m), 3. 85(311. s). 6. 26 

(111. s), 6. 71-7. 60(7H, m)o 
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The following compounds of (i) to (iv) were 

synthesized in the same manner as in Preparation example 

1. 
(i) (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-[3-

5 (1-piperidinyl)propyl]phenyl]methanol 

1H-NMR(CDC1 3·, o) :1. 25-2. 80(28H. m), 3. 34(1H, m), 3. 80(3H. s), 6. 26 

(lH,s),6. 72-7.53(7H,m)o 

MS(m/z):491(M+),98o 

(ii) (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-[3-

10 (dimethylamino)propyl]phenyl]methanol 

1H-NMR(CD 30D, o):l. 21-2. 05(1QH, m), 2. 29(6H. s), 2. 29-2. 68(2H. m), 

3.47-3. 72(4H,m),3. 78(3H. s).6. 21(1H.s),6. 68--7.58(7H.m)o 

MS(m/z):437(M+),58o 

(iii) (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-[3-

15 (1-pyrrolidinyl)propyl]phenyl]methanol 

1H-NMR(CDC1 3 , o):l.10-2. 05(16H. m), 2. 45~2. 78(8H. m}, 2. 85-3. 50 

(lH, m). 3. 80(3H, s), 6. 26ClH ... s), 6. 71-7. 52(7H. m)o 

MS(m/z):463(M+),84o 

(iv) (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-[4-
20 (1-pyrrolidinyl)butyl]phenyl]methanol 

Example 1 

1 ml of pyrrolidine was added to 30 mg of (6-

methoxy-2-cyclopentylbenzo[b]thien-3-yl) [ 4-C 2-chloro­

ethoxy)phenyl]methanone, followed by reflux with heating 

25 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 
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nol = 19 : 1) to obtain 28 mg of (6-methoxy-2-cyclo-

pentylbenzo[b]thien-3-yl)[4-[2-(1-pyrrolidinyl)ethoxy]­

phenyl]methanone. 

1 H-NMR(CDCla. o): 0. 94--2. 47Cl2H. m), 2. 55--2. 79(4H, m), 2. 94(2H. t, 

5 J=6Hz).3.41(1H,.m), 3.84(3H,s),4. 19(2H, t, J=6Hz), 6; 79,.....,7.87(7H,m)o 

MS(m/z):449(M+), 840 

10 

The following compounds of Examples 2-31 were 

synthesized in the same manner as in .Example 1. 

Example 2 

(6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCla. o): 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, t, J=6Hz),6. 79--7.87(7H,m)o 

MS(m/z):477(M+), 1120 

15 Example 3 

(6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-[1-(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o):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, t, J=5. 7Hz), 6. 79,.....,7. 87(7H. m)
0 

20 MS(m/z):477(M+), 1120 

Example 4 

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

[2-[1-(4-methylpiperazinyl)]ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 12--2. 07(10H. m), 2. 32(3H, s), 2. 37--2. 75(8H. m), 

25 2. 84(2H. t, J=5. 7Hz), 3. 84(3H, s). 4. 17(2H, t, J=5. 7Hz), 6. 11--·v. 88(7H. 

m) o 

MS(m/z) :492(M+), 1130 
THIS SHEET HAS BEEN 

REPLACED 
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Example 5 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[2-[2-(1,2,3,4-tetrahydroisoquinolinyl)]ethoxy]phenyl]­
methanone 

5 1 H-NMR(CDC1 3 , o): 1. 10--2. 16(10H. m), 2. 61--3. 09(7H, m), 3. 84(5H, m), 

4. 28(2H, t,J=5. 7Hz),6. 76--7.87(11H.m)o 

MS(m/z):525(M+), 1460 

Example 6 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
10 [2-[1-(4-hydroxypiperidinyl)]ethoxy]phenyl]methanone 

15 

1 H-NMR(CDC1 3 , o): 1. 12--2. 16(14H. m), 2. 34--3. 07 (7H, m),' 3. 69--3. 84 

(4H, m);4. 23(2H, t,J=5. 7Hz), 6. 78--7.86(7H,m)o 

MS(m/z):493(M+), 1140 

Example 7 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o) :0. 77--2. 13(16H, m), 2. 72C4H. q), 2. 96(2H, t, J=6Hz), 

3.84(3H, s),4. 18(2H, t,J=6Hz):6. 78--7.85(7H,m)o 

MS(m/z):465(M+),86o 

2o Example 8 

(6-Methoxy-2-cycloheptylbenzo(b]thien-3-yl)[4-
[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCla, o): 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, 

25 m) o 

MS(m/z):477(M+),84o THTSSHE"n HAS BEEN 
REPLACED 
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Example 9 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 25,...,.2. 16 (20H, m), 2. 79,...,.2. 85(4H. m), 3. 03(2H, t, 

5 J=5.9Hz),3.84(3H.s),4. 18(2H,t,J=5.9Hz),6. 78,...,.7.85(7H,m)0 

MS(m/z):505(M+), 1120 

Example 10 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-[ 1-(3-methylpiperidinyl) ]ethoxy]phenyl]methanone 

10 
1 H-NMR(CDCl3, o): 0. 92(3H, d, J=5. 9Hz), 1. 12--2. 69(19H. m), 2. 60,..,, 

3.25(5H,m),3.83(3H.s),4. 19(2H, t,J=5.9Hz), 6. 78,..,,8. 00(7H,m)0 

MS(m/z):505(M+), 1120 

Example 11 

[6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien­

·15 3-yl] [ 4-[ 2- ( 1-pyrrol idi nyl )et·hoxy ]pheny 1 ]methanone 

1 H-NMR(CDC1 3, o): 0. 84(3H. d, J=7. OHz), 1. 1_3 ....... 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)o 

MS(m/z):477(M+), 840 

... 

20 Example 12 

[6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 Il-NMR(CDCl3, o) :0. 80(311. d, J=7. OHz), 1. 13--2. 29(1511, m). 2. 53(4H. 

m). 2~ 79(2H. t, J=611z), 3. 3(1H. m). 3. 84(3H, s), 4. 17(211. t. J=6Hz). 6. 77--

25 7.85(7H,m)o 

MS(m/z):49l(M+), 980 THIS SHEET HAS BEEN 
REPLACED 
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Example 13 

[6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 0. 83(3H, d, J=7. OHz), 1. 13 ......... 2. 07{17H, m), 2. 75 ....... 

5 2. 88(4H, m), 3.01(2H, t, 1=6. 2Hz), 3.4(1H,m), 3.84(3H.s).4. 17(2H.t, J= 

6. 2Hz).6. 62 ........ 7.85(7H,m)o 

MS(m/z):505(M+), 1120 

Example 14 

[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-

10 3-yl][4-[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCla. o):O. 88(3H,d, J=5. 3Hz), 1. 03 ......... 2. 68(13H.m), 2. 72--

2.90(4im), 3.03(2H, t,J=5.7Hz).3.5(1H.m).3.84(3H,s).4.25(2H,t,J 

=5. 7Hz), 6. 78 ........ 7.85(7H,m)o 

MS(m/z):477(M+), 840 

15 Example 15 

[6-Methoxy-2-(3-methylcycloh~xyl)benzo[b]thien-

3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone· 
' 

1 H-NMR (CDCl 3 , o) : 0. 88 (3H. d, J =5. 3Hz). 0. 94 ........ 2. 33 Cl5H. m). 2. 48 ........ 

2. 59(4H. m). 2. 81(211. t, J=5. 9Hz), 3. l(llf. m), 3. 84(3H. s), 4. 19(2H. t, J 

20 =5. 9Hz), 6. 77--7.85(7H. m)o 

MS(m/z):491(M+), 980 

Example 16 

[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl][4-[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

25 
1 H-NMR(CDCl a. o): 0. 88(3H. d, J=5. 5Hz). 1. 00 ......... 2. 80(1711, m), 2. 86......, 

3. 00(411, m). 3. 08(2H. t, 1=5. 7Hz), 3. 84(3Il. s), 4. 23(211, t, J=5. 711z), 6. 78 

--7. 85(7H, m)o THIS SHEET HAS BEEN 
REPLACED • J 
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MS(m/z):505(M+), 1120 

Example 17 

[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] (4-[2-[ 1-(3-methylpiperidinyl) ]ethoxy]phenyl]metha-
5 none 

1 H-NMR(CDCh. o):O. 71--0. 99(6H. m). l. 00--2. 67(16H. m), 2. 72--3.15" 

(5H,m),3.84(3H,s),4. 17(2H,t,J=6Hz), 6. 77--7.85(7H,m)o 

MS(m/z):505(M+), 1120 

Example 18 

10 (6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[3-{ 1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): ( 25--2. 62(22H, m), 3. 3(1H, m), 3. 84(3H, s), 4. 08 

(2H, t, J=6.3Hz), 6. 79,...,7, 87(7H,m)o 

MS(m/z):477(M+),98o 

15 Example 19 

C6-Methoxy-2-cyclohexylbenzoE~]thien-3-yl)[4-

[3-(diethylamino)propoxy]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 26(6H, t), 1. 40--2. 36Cl4H .. m), 2. 78--3. 14(4H, m), 

3.84(3H.s),4. 13(2H. t,J=5.8Hz), 6. 77--7. 85(7H,m)o 

20 MS(m/z):479(M+),86~ 

Example 20 

{6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDCl3, o):l.15--3. 04(23H, m), 3. 84(3H, s), 4.11(2H. t, 1=6. 3 

25 Hz), 6. 77--7.85(7H,m)o 

MS(m/z):477(M+), 840 THIS SHEET HAS BEEN 
REPLACED 
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Example 21 

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

[3-(1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 12--3. 04(18H, m), 2. 47(6H, m), 3. O(lH, m), 3. 84 

(3H,s),4. 09(2H;t,J=6.2Hz), 6. 77~7.88(7H,m)o 

MS(m/z):491(M+), 980 . . 

Example 22 

C6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-(1-homopiperidinyl)propoxy]phenyl]methanone 

10 
1 H-NMR(CDCla, o) :1.11 ....... 3. 11(20H. m), 2. 85(6H, m), 3. 84(3H. s), 4.11 

(2H, t, J=6.2Hz),6. 78--7.85(7H.m)o 

MS(m/z):505(M+), 1120 

·Example 23 

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

15 [3-[1-(3-methylpiperidinyl)]propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o) :0. 87(3H. d, J=5. 7Hz). 1. 00~3. 13(24H. in), 3. 84(3H. 

s). 4.09(2H, t, J=6.3Hz). 6. 77.:--7.85(7H,m)o 

AiS(m/z): 505(M+), 1120 

Example 24 

20 (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-[1-(4-methylpiperazinyl)]propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 12 ....... 2. 29(12H. m), 2. 34(3H. s), 2. 56(10H, m), 3. 84 

(3H, s), 4. 09(211, t, J=6. 3Hz). 6. 77--7. 88(711. m)o 

MS(m/z):506(M+), 1130 

THIS SHEET HAS BEEN 
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Example 25 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

[3-[2-(1,2,3,4-tetrahydroisoquinolinyl)]propoxy]phenyl]­

methanone 

s 1 H-NMR(CDCl3, o): 1. 18--3. 67(21H, m), 3. 84(3H. s), 4. 15(2H. t, J=6. 3 

Hz), 6. 74,...,8.45(11H,m)o 

MS(m/z):539(M+), 1460 

Example 26 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

10 [3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

1 H-NMR (CDC! 3 , o): 1. 26,....,3. 77 (25H. m), 3. 84 (3H. s). 4. 10 (2H. t, J =6. 3 

Hz), 6. 78.-..7. 88(7H,m)o 

MS(m/z):491(M+), 840 

Example 27 

15 (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[3-( 1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l. 26--3. 77(27H. m).3.84(3H.s).4.08(2H. t,J=6.3 

Hz), 6. 76.....,7. 88(7H, m)o 

MS(m/z):505(M+),98o 

20 Example 28 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[3-C1-homopiperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l. 18,....,3.80(29H.m), 3.84(3H.s),4. 10(2H.t.J=6.3 

Hz), 6. 78""7. 92(7H, m)o 

25 MS(m/z) :519(M+), 1120 

THIS SHEET HAS BEEN 
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Example 29 

(6-Methoxy-2-cyclododecylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 25--1. 85(28H, m), 2. 62(4H, t, 1=5. 3Hz), 2. 88(2H, 

s t, 1=5. 9Hz), 3. 0-0--3. 25(1H, m), 3. 76(3H. s), 4. 23(2H, t, 1=5. 9Hz), 6. 84--

7. 57(5H, m), 7. 79(2H.d,1=8.8Hz)o 

MS(m/z):561(M+),459. 980 

Example 30 
(6-Methoxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-

10 (1-piper1dinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3, o): 1. 30(6H, d, 1=6. 8Hz), 1. 50--1. 75(6H, m), 2. 57(4H, t, 

J=7. 3Hz),2.82(2H, t,1=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,1=9.0Hz)o 

MS(m/z):437(M+), 980 

15 Example 31 
(6-Methoxy-2-isopropylbenzo[b_]thien-3-yl)[4-[2-

(1-pyrrolidinyl)ethoxy]phenyl]methanone 
-

1 H-NMR(CDC1 3, o): 1. 30(6H,'d, 1=6. 8Hz), 1. 88--2. 05(4H, m), 3. 00(4H, t, 

J=5. 7Hz), 3. 18(2H. t,1=5. 7Hz), 3. 34.....,3. 60(1H,m), 3. 84(3H.s).4.38(2H. 

20 t, J=5. 3Hz).6. 79 ....... 7. 28(511, m), 7.82(2H,d, J=8. 8Hz)o 

MS(m/z):423(M+),84o 

Example 32 
48 mg of sodium hydride was added to a THF 

solution of 0.2 ml of pyrrolidine, followed by stirring 

25 at room temperature for 1 hour. 54 mg of (6-rnethoxy-2-

cyclohexylbenzo[b]thien-3-yl) [4-(2-chloroethoxy)phenyl]­

rnethanone 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-cyclohexylbenzo[b]thien-3-

5 yl)[4-[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone. 

10 

1 H-NMR(CDC1 3 , o):l.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,s).4. 23(2H, t,J=5. 7Hz),6.78--7.86(7H, 

MS(m/z):463(M+),84o 

The following compounds of Examples 33 and 34 

were synthesized in the same manner as in Example 32. 

Example 33 

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

[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

15 1 H-NMR(CDC1 3 , o): 0. 83--2. 11 Cl8H. m), 2. 7 4--2. 95(4H, m), 3. 04(2H, t, 

1=6Hz),3. 84(3H,s),4.20(2H. t,J=6Hz),6. 78--7.88(7H.m)o 

MS(m/z):49l(M+), 1120 

Example 34 

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

20 [2-(N-morpholinyl)ethoxy]phenyl]methanone 

'H-NMR(CDCls. o):O. 85--2.17(10H. m), 2·. 56--2. 66(4H. m), 2. 85(2H. t, 

J=5. 7Hz), 3. O(lH, m), 3. 61,.....3. 80(411, m), 3. 84(38., s), 4. 20(2H, t, J=5. 7 

Hz), 6. 77--7. 89(7H, m)o 

MS(m/z):479(M+), 1000 

25 Example 35 

50 mg of (6-methoxy-2-cyclohexylbenzo[b]thien-

3-yl)[4-(2-chloroethoxy)phenyl]methanone 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 

5 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 

10 was distilled off, and the residue was purified by TLC 
(developing solvent, chloroform) to obtain 31 mg of (6-
methoxy-2-cyclohexylbenzo[b]thien-3-yl) (4-(2-( 1-(3-
methylpiperidinyl)]ethoxy]phenyl]methanone. 

1 H-NMR(CDC1 3 , o) :0. 87(3H. d, J=5. 7Hz), 1. 01--2. 76(17H, m), 2. 73......, 

15 3. 11(5H, m),3.84(3H,s), 4. 18(2H, t, J=6Hz), 6. 75--7.88(7H, m)o 

MS(m/z):491(M+), 1120 

20 

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

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(N-morpholinyl)propoxy]phenyl]methanone 

1 H-NMR(CDCl 3 , o): 1. 13......,3. 04 (18H. m), 3. 0 (lH, m), 3. 73(4H, m). 3. 84 

(3H, .s), 4. 10(2H, t, J=4. 7Hz), 6. 77--7. 85(7H, m)~ 

MS(m/z):493(M+), 1000 

25 Example 37 
The same operations as in Preparation example 6 

were carried out using 200 mg of 4-(2-(dimethylamino)­
ethoxy]benzoic acid in place of 4-(2-chloroethoxy)benzoic 
acid and 45 mg of 6-methoxy-2-cyclopentylbenzo(b]thio-

30 phene in place of 6-methoxy-2-cyclohexylbenzo[b]thio­
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-cyclopentylbenzo[b]thien-3-

yl) [4-[2-(dimethylamino)ethoxy]phenyl]methanone. 

1H-NMR(CDCls. o):l. 26--2.29(8H,m), 2.36(6H,s). 2. 77(2H,t, J=5. 7 

s Hz), 3. 25--3. 79(1H, m), 3. 84(3H, s), 4.14(2H. t, J=5. 7Hz), 6. 79--7. 90(7H. 

MS(m/z):423(M+),58o 

The following compounds of Examples 38 to 58 

were synthesized in the same manner as in Example 37. 

10 Example 38 

C6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 10(6H, t, J=7. 2Hz), 1. 26--2. 47(8H, m), 2. 70(4H. 

q),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(7H, m)o 

MS(m/z):451(M+), 860 

Example 39 

(6-Methoxy-2-cY,clohexylbenzo(b]thien-3-yl)[4-

[2-(dimethylamino)ethoxy]phenyl]methanone 

20 1 H-NMR(CDC1 3 , o): 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(711,m)o 

MS(m/z):437(M+),58o 

Example 40 

C6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

25 [2-(1-piperidinyl)ethoxy]phenyl]methanone 
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1 H-NMR(CDCls, o):l.15--2. 09(1QH, m), 2. 55-2. 66(4H, m), 2. 87(2H. t, 

1=5. 8Hz), 3. O(lH,m), 3. 84(3H. s),4. 22(2H, t, J=5. 8Hz).6. 78--7.85(7H, 

MS(m/z):477(M+), 980 

5 Example 41 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-y1)[4-

[2-(dimethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDCla. o): 1. 26--2. 16(12H, m), 2. 38(6H. s), 2. 80{2H, t, J=5. 6 

Hz). 2.89-3. 73(1H,m), 3.83(3H,s),4. 16(2H, t, 1=5. 6Hz), 6. 78-7.85(7H, 

10 m)o 

MS(m/z):451(M+),58o 

Example 42 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-y1)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 

15 1 H-NMR(CDCl3, o): 1. 15(6H, t, 1=7. 2Hz), 1. 2~-2. 16(12H, m), 2. 78(48, 

q), 3. 01(2H. t, J=5. 9Hz),3.84(3H.s),4. 23(2H,t, J=5.9Hz), 6. 78-7.85 

(7H, m)o 

MS(m/z):479(M+), 860 

Example 43 

20 (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)(4-

(2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 ll-NMR(CDC1 3, o): 1. 25-2. 22(18H, m), 3. 02--3. 31 (7H, m), 3. 84(3H. s), 

4.49--4. 60(211,m), 6. 78 ....... 7. 86(7H,m)o 

MS(m/z):49l(M+), 980 
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Example 44 

[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-(dimethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o) :0. 85(3H. t, J=6Hz), 0. 94......,2. 31(9H, m), 2. 37(6H, s), 

s 2. 78(2H, t, J=5. 6Hz), 3. 84(3H. s), 4. 15(2H. t, J=5. 6Hz), 6. 77--7.85(7H, 

MS(m/z):451(M~).58o 

Example 45 

[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-

10 3-yl][4-[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 0. 87(6H, t), 1. 00--2. 17(12H. m), 3. 22(4H, q), 3. 42 

(2H, t, J=4. 7Hz), 3. 6(1H. m), 3. 85(3H, s), 4. 60(2H. t, J=4. 7Hz). 6. 78--

7. 87(7H, m)o 

MS(m/z):479(M+),86o 

15 Example 46 

[6-Methoxy-2-(4-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

' 
1H-NMR(CDCl3, o):O. 97(3H, t .. )=7. 2Hz), t 22......,2. 08(15H, m), 2. 51--2. 

69(4H.m), 2.84(2H. t,J=5.9Hz), 3. 0(1H.m).3.84(3H,s), 4. 21(2H. t. J=5. 9 

20 Hz), 6. 78......,7.88(7H,m)o 

MS(m/z):491(M+),98o 

Example 47 

[6-Methoxy-2-(1-cyclooctenyl)benzo[b]thien-3-yl] 

[4-(2-(1-piperidinyl)ethoxy]phenyl]methanone 

25 1 H-NMR(CDC1 3 , o): 0. 97--2. 59(1911. m), 2. 65--2. 78(411. m), 2. 93(211. br 

t), 3. 79(3H. s), 4. 25(2H. br t). 6. 74--8. 05(7H, m).=-o ______ . _ __, 
THIS SHEET HAS BEEN 

REPLACED 



- 44 -

MS(m/z):503(M+), 980 

Example 48 

(6-Methoxy-2-methylbenzo(b]thien-3-yl)[4-[2-

(1-pyrrolidin~l)ethoxy]phenyl]methanone 

s 1 H-NMR(CD 3 0D, o): 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(7H, 

MS(m/z):395(M+),84o 

Example 49 

10 (6-Methoxy-2-chlorobenzo[b]thien-3-yl)[4-[2-

(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDsOD, o) :l.83--l.98(4H,m),2.84--2.91(4H,m),3. 15(2H,t,J 

=5. 4Hz), 3. 75(3H, s), 4. 26(2H, t, J=5. 4Hz), 6. 94--7. 86(7H, m)0 ·. 

MS(m/z):417.415o 

15 Example 50 

(2-Cyclohexylbenzo[b]thien-3-yl)[4-[2-(1-

piperidinyl)ethoxy]pheny!Jmethanone 

1H-NMR(CDCls. o):l. 09--2. 22(16H, m), 2. 64-2. 76(4H, m), 2. 95(2H, t, 

J=5. 7Hz), 3. 0(1H,m),4.30(2H, t, J=5. 7Hz), 6. 83--7.89(8H, m)o 

20 MS(rn/z):447(M+), 980 

Example 51 

(6-Methoxy-2-cyclohexylbenzo[b]thieQ-3-yl)[4-

[2-(1-piperidinylcarbonyl)ethyl]phenyl]methanone 
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1 H-NMR(CDC1 3 , o): 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) 0 ·· 

MS(m/z):489(M+),363. 3490 

Example 52 

5 (6-Methoxy-2-cycloheptylbenzo[b)thien-3-yl)[4-

[2-(1-piperidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 26,...,2. 06Cl8H, m), 2. 55--2. 71(2H, m), 2. 94--3. 14 

(2H. m), 3. 30,...,3.61(4H, m),3.84(3H.s),6. 77--7.80(7H,rn)0 

MS(m/z):503(M+)o 

10 Example 53 

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

[2-(dimethylcarbamoyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3, o):l.10--2.17ClOH, 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 

15 MS(m/z):449(M+), 3620 

Example 54 

(6-Methoxy-2-cyclopentylbenzo(b]thien-3-yl)[4-

[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NAlR(CDCla. o):l. 30--2. 90(18H. m), 2. 97(2H, t, J=6Hz), 3. 35(1H, m), 

20 3. 85(3H, s), 4. 32(2H, t, J=6Hz), 6. 80--7. 40(5H, m), 7. 84(2H, d, J=8. 8Hz)0 

MS(rn/z):463(M+), 352. 980 

Example 55 

[6-Methoxy-2-(4-oxocyclohexyl)benzo(b]thien-3-

yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 
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1 H-NMR(CDC1 3, o):l. 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,...,7. 30(5H. m), 7. 81(2H,d,J=9Hz)0 

MS(m/z):491(M+),380. 980 

Example 56 

5 (6-Methoxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

10 

[2-(1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone · 

1H-NMR(CDCla. o) :1.18,...,2. 05(14H, m), 2. 57(2H, t, J=7. 7Hz), 3. 08(2H, 

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,m), 7. 75(2H,d,J=8.4Hz) 0 

MS(m/z):475(M+)o 

Example 57 

[6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-y1][4-[2-( 1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 0. 84(3H. d, J=7. 3Hz), 1. 25-2. 10(13H, m), 2. 57(2H. 

15 t,J=7.5Hz), 3.07(2H. t, 1=7.5Hz), 2. 90,...,3.60(5H,m),3. 84(3H.s), 6.82(1 

H,dd, 1=8.8. 2.4Hz), 7. 11-7.?5(4H,m), 7. 73(2H,d,1=8.4Hz) 0 

MS(m/z):489(M+)o 

Example 58 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

20 [2-(1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 26,...,2. 15(16H, m), 2. 58(2H, t, 1=1. 9Hz), 3. 08(2H, 

t, 1=1. 9Hz), 2. 90-3. 60(111, m), 3. 20-3. 53(4H, m), 3. 84(3H, s). 6. 84(111, 

dd, J=8. 8. 2. 411z), 7. 20-7. 34(4II, m), 7. 75(2H, d, J=8. 4Hz)o 

MS(m/z):489(M+), 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-cyclohexylbenzo[b]-

5 thien-3-yl)[4-[3-(1-piperidinyl)propyl]phenyl]methanol 
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 

10 sulfate. The solvent was distilled off, and the resul­
tant crude product was purified by TLC (deveioping sol­
vent, chloroform : methanol = 19 : 1) to obtain 47 mg of 
(6-methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-[3-(1-
piperidinyl)propyl]phenyl]methanone. 

15 1 H-NMR(CDCh. o): 1. 15-2. 09(16H. rn), 2. 30--2. 57(6H. rn), 2. 62--2. 96 

(4H, m), 3. 84(3H. s), 6. 78-7. 79(7H, m)o 

MS(rn/z):475(M+), 980 

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

20 Example 60 
(6-Methoxy-2-cycloheptyl~enzo[b]thien-3-yl)[4-

[3-(1-piperidinyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 13-2. 19Cl8H. rn), 2. 40-3. 29ClOH. rn), 3. 85(3H. 

s), 6. 78-7. 79(7H,m)o 

25 MS(rn/z):489(M+), 980 

Example 61 

(6-Methoxy-2-cyclohexylbenzo[b]thien-~-yl)[4-

[3-(dimethylamino)propyl]phenyl]methanone 
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1 H-NMR(CDC1 3 , o): 1. 05--2. 16(12H, m), 2. 35(6H, s), 2. 35--2. 98(4H, m). 

3.85(3H,s), 6. 78":-'7.82(7H,m)o 

MS(rn/z):435(M+),58o 

Example 62 

5 (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-(1-pyrrolidinyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l.18--2. 07(16H, rn), 2. 54--3.15(9H. m), 3. 84(3H, s), 

6. 78--7.80(7H,m)o 

MS(m/z):461(M+),84o 

10 Example 63 

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

[4-( 1-pyrrolidinyl)butyl]phenyl]methanone 

1H-NMR(CDCl 3 , o): 1. 20--2. 15(18H, m), 2. 40--2. 85(8H. m), 2. 75--3. 15 

(lH.m).3. 84(3H.s), 6. 83(1H. dd, J=8. 8. 2. 4Hz), 7. 17--7.40(4H,m), 7. 74(2 

15 H, d, J=8. lHz)o 

MS(m/z):475(M+), 840 

Example 64 

50 mg of [6-methoxy-2-(4-oxocyclohexyl)benzo­

[b]thien-3-y1][4-[2-( 1-piperidinyl)ethoxy]phenyl]metha-

20 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 

25 
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)benzo[b]thien-3-yl](4-
[2-( 1-piperidinyl)ethoxy]phenyl]methanone. 

1 H-NMR(CDC1 3 , o): 1. 10,.......2. 20(14H. m), 2. 60-3. 00(4H, m), 3. 06(2H. t, 

5 J=6Hz),3. 60(2H;m),3.85(3H,s),4.41(2H,t,J=6Hz),6. 70--7.30(5H,m), 7. 

80(2H,d,J=9Hz)o 

MS(m/z):493(M+),382,323, 980 

Example 65 
200 mg of aluminum chloride was added to 20 ml 

10 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 

15 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 dissolve~ in 20 ml of 

20 dichloromethane, 100 mg of 6-methoxy-2-cyclohexylbenzo­
[b]thiophene and 200 mg o-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 

25 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 

30 purified by TLC (developing solvent, ethyl acetate : 

n-hexane = 1 : 5) to obtain 54 mg of (6-methoxy-2-cyclo­
hexylbenzo[b]thien-3-yl) [ 4-[ 3-( 1-pyrrolidinylcarbonyl)­
propyl]phenyl]methanone. 
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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 

5 (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-( 1-piperidinylcarbonyl)propyl]phenyl]methanone 

1 H-NMR(CDCls, o): 1. 17--1. 86(16H, m), 1. 91--2. 15(2H, m), 2. 34(2H, t, 

J=6. 8Hz), 2. 76(2H.·t, J=7. 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 

10 MS(m/z):503(M+), 1270 

Example 67 

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

[4-(1-piperidinyl)butyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 25--2. 05(20H, m), 2. 24-2. 39(6H, m), 2. 69(2H. t, 

15 J=7.0Hz),2.80,......3. 10(1H,m),3.84(3H,s), 6.84(1H,dd,J=9.0.2.4Hz), 7. 1 

3--7.27(5H,m), 7. 74(2H,d, J=8.4Hz)o 

MS(m/z):489(M+), 980 

Example 68 

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

20 [3-(dimethylcarbamoyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 15-1. 85 Cl2H, m), 1. 90--2. 20 (2H, m}, 2. 33(211, t, 

1=6. 8Hz), 2. 76(211, t, J=7. 7Hz), 2. 95(611. s), 3. 85(3H. s), 6. 77--7. 80(7 

H, m)o 

MS(m/z):463(M+),87o 

25 Example 69 

35 mg of (6-methoxy-2-cyclopentylbenzo[b]thien-

3-yl) [4-[2-(dimethylamino)ethoxy]phenyl]methanone 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 

5 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 

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

obtain 21 mg of (6-hydroxy-2-cyclopentylbenzo[b]thien-3-

yl) [4-[2-(dimethylamino)ethoxy]phenyl]methanone. 

1H-NMR(CD 3 0D, o):l. 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--7.87(7H,m)o 

15 MS(m/z):409(M+),58o 

The following compounds of Examples 70 to 132 

were synthesized in the same manner as in Example 69. 

Example 70 
(6-Hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

20 [2-(diethylamino)ethoxy]phenyl]methanohe 

1 H-NMR(CD 3 0D, o): 1. 06(6H, t, J=7. 2Hz), 1. 20--2. 21(8H, m), 2. 64(4H, 

q), 2. 89(2H. t, J=5. 7Hz). 4. 12(2H. t, J=S. 7Hz), 6. 68--7. 84(7H. m)o 

MS(m/z):437(M+),86o 

Example 71 

25 (6-Hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDaOD, o): 1. 23--2. 15(1211, m), 2. 62--2. 79(411, m), 2. 99(211. t, 

J=S. 5Hz), 4. 22(211, t, 1=5. 5Hz), 6. 69-7. 84(711, m) 0 

30 MS(m/z):435(M+), 840 
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Example 72 

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

[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD 30D, o): 1. 26--2. 15Cl6H, m), ·2. 83--2. 91 (4H. m), 3. 05(2H. t, 

5 J=5.6Hz),4.22(2H,t,J=5.6Hz),6.68-7.84(7H,m)o 

MS(m/z):463(M+), 1120 

Example 73 

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

[2-[1-(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

10 
1 H-NMR(CD30D, o): 0. 89(3H, d, 1 =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) 0 

MS(m/z): 463(M+), 1120 

Example 74 

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

15 [2-(dimethylamino)ethoxy]phenyl]methanone 

20 

1 H-NMR(CD 30D, o): 1. 09--2. 29Cl0H, m), 2. 36(6H, s), 2. 81(2H, t, J=5. 5 

Hz),4. 19(2H, t,J=5.5Hz), 6. 6?--7.83(7H. m)o 

MS(m/z):423(M+),58o 

Example 75 

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

[2-(diethylamino)ethoxy]phenyl]methanone 

1 11-NMR(CD30D, o): 1. 11(611. t, 1=1. 2Hz). 1. 22-1. 94ClOH. m), 2. 72(4H, 

q), 2. 98(211, t, 1=5. 6Hz), 4. 21(2H. t, 1=5. 6Hz), 6. 69-7. 83(7H. m)c> 

MS(m/z):451(M+), 860 
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Example 76 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-
[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDsOD, o): 1. 11-2. 03(14H, m), 2. 78--2. 99(4H, m), 3. 10(2H, t, 

5 J=5.4Hz),4. 27(2H,t,J=5.4Hz), 6. 68--7.86(7H,m)o 

MS(m/z):449(M+),84o 

Example 77 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

10 
1 H-NMR(CDsOD, o): 1. 15-2. 14(16H, m), 2. 50,....,2. 61 (4H, m), 2. 80(2H. t, 

1=5. 5Hz), 3. O(lH, m), 4. 18(2H, t, J=5. 5Hz), 6. 67--7. 80{7H, m)
0 

MS(m/z):463(M+),98o 

Example 78 

C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
15 [2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

MS (m/z) : 477 (M+), 112. 
Example 79 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[2-(1-(3-methylpiperidinil)]ethoxy]phenyl]methanone 

20 lff-N~IR(CD 3 0D. o):O. 87(3H. d, J=5. 7Hz). l. 01,....,2. 26(17H. m). 2. 73--3. 

12(5H.m), 4. 20(2H. t, J=5.6Hz), 6. 68--7.84(7H, m)o 

MS(m/z):477(M+), 1120 

Example 80 

. (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
25 [2-(N-morpholinyl)ethoxy]phenyl]methanone 
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1H-NMR(CD 30D, o):O. 89-2. 06(10H, m), 2. 59(4H. br t), 2. 82(2H. t, J=5. 

5Hz).3. 70(4H, br t),4.23(2H, t, J=5.5Hz),6. 69-7.85(7H,m)0 

MS(m/z):465(M+), 1000 

Example 81 

5 (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-[1-(4-methylpiperazinyl)]ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 0. 89--2. 08(10H. m), 2. 58(3H, s), 2. 61--3. OO(lOH. 

m),4. 23(2H, t,J=5.4Hz), 6. 68-7. 83(7H,m)o 

MS(m/z): 478(M+), 1130 

15 Example 82 

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

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

methanone 

1 H-NMR(CD30D, o): 1. 08--2. 17(10H, m), 2. 80-3. 04(9H, m), 3. 75(2H. s), 

20 4.28(2H, t,J=5.6Hz),6.68--7.82(11H,m)o 

MS(m/z):511(M+), 1460 

Example 83 

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

[2-[ 1-(4-hydroxypiperidinyl)]ethoxy]phenyl]methanone 

25 
1 H-NMR(CD 30D, o): 1. 08-3. 08(21H, m), 3. 56--3. 70(111, m), 4. 22(211, t. 

J=5.5Hz), 6. 69-7.86(7H, m)o 

MS(m/z): 479(M+), 1140 

Example 84 

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

30 [2-(dimethylamino)ethoxy]phenyl]methanone 
I 
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1 H-NMR(CD 3 0D, o):l. 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)o 

MS(m/z):437(M+),58o 

Example 85 

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

[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o):l.11(6H, t, 1=1. 2Hz). l. 22--1. 93(12H, m), 2. 71(4H, 

·q),2.97(2H.t,J=5.6Hz),4.20(2H, t,J=5.6Hz).6. 79--7.83(7H,m)o 

MS(m/z):465(M+),86o 

10 Example 86 

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

[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 17 ........ 2. 07(16H, m), 2. 71--2. 99(4H, m), 3. 08(2H, t, 

J=5. 5Hz),.4. 26(2H, t, J=5. 5Hz), 6. 59 ........ 7_ 86(7H, m)o 

15 MS(m/z):463(M+),84o 

Example 87 

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

[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDsOD, o): 1. 24--2. 07(18H, m), 2. 53-..2·. 68(4H. m), 2. 83(211, t, 

20 J=5.6Hz).4.23(2H. t,J=5.6Hz).6.69 ........ 7.83(7H.m)o 

MS(m/z):477(M+), 980 

Example 88 

C6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 
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1 H-NMR(CDaOD; o):l.17--2.17(20H, m), 2. 75--2. 95(4H, m), 3. 05(2H, t, 

1=5. 6Hz),4. 22(2H, t,J=5. 6Hz), 6. 68--7. 85(7H, m) 0 

"MS(m/z):491(M+), 1120 

Example 89 

5 (6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-[1-(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 0. 83(3H. d, J =5. 7Hz), 1. 53--2. 06(18H. m), 2. 77-3. 

08(5H,m),4. 21(2H, t,J=5.6Hz), 6.67--7. 82(7H,m)o 

MS(m/z):491(M+), 1120 

10 Example 90 

[6-Hydroxy-2-(2-methylcyclohexyl)benzo[b]­

thien-3-yl] [4-[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDaOD, o): 0 .. 83(3H. d, J=7. OHz). 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)0 

15 MS(m/z):463(M+), 840 

Example 91 

[6-Hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-y1][4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 0. 83(3H. d, J=7. OHz), 1. 23--2. 15Cl5H. m), 2. 60--2. 

20 71(48,m),2. 90(2H,t,J=5.5Hz),4.24(2H, t, J=5.5Hz),6.68-7.83(7H.m)o 

MS(m/z):477(M+), 980 

Example 92 

[6-Hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-y1][4-[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 
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1 H-NMR(CD 3 0D, o): 0. 84(3H, d, J=7. OHz), 1. 12 ......... 2. 03(17H, m), 2. 85 ......... 2. 

95(4H,m),3.07(2H,t,J=5. 7Hz),4.24(2H.t,J=5. 7Hz),6.69 ........ 7.84(7H,m)o 

MS(m/z):491(M+), 1120 

Example 93 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-(dimethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 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)o 

MS(m/z):437(M+),58o 

10 Example 94 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-
3-yl][4-[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 0. 88(3H, d, J=7. OHz),-1. 18(6H, t), 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(7 

15 H, m)o 

MS(m/z):465(M+), 860 

Example 95 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-
3-yl][4-[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

20 1 H-NMR(CD 30D, o): 0. 88(3H. d, 1=5. 5Hz), 1. 17 ........ 1. 96(13H. m), 2. 76--2. 

89(4H, m), 3. 08(211, t, 1=5. 4Hz), 4. 26(211. t, J=5. 4Hz), 6. 78--7. 84(7H, m)o 

MS(m/z):463(M+), 840 

Example 96 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

25 3-yl][4-[2-(1-piperidinyl)ethoxy]phenyl]metnanone 

.--T-H-IS_S_H-EE--T-:-:H-:-:AS::-:::BE:;;EN;-;--, 
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1 H-NMR(CDsOD, o): 0. 88(3H. d, J =5. 9Hz), 1. 16--2. 03(21H. ·m), 3. 58(2H. 

t,J=4.6Hz),4.49(2H, t, J=4. 6Hz), 6. 77--7.86(7H,m)0 

MS(m/z):477(M+),98o 

Example 97 
5 [6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl][4-[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD~OD, o):O. 88(3H. d, J=5. 5Hz). l. 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)o 

MS(m/z):491(M+), 1120 

10 Example 98 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[~]thien-

3-yl][4-[2-[1-(3-methylpiperidinyl) ]ethoxy]phenyl]-
me than one 

1H-NMR(CDsOD, o) :0. 84--L 00(6H. m).1. 00--3. 20(20H. m), 4. 30(2H. t. 

15 J=S. 5Hz), 6. 68--7. 83(7H, m)o 

MS(m/z) :491(M+), 1120 

Example 99 
[6-Hydroxy-2-(4-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

20 1 H-NMR(CD 3 0D, o): 0. 94 (3H. d, J =7. 7Hz), 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(7H.m)o 

MS(m/z):477(M+), 980 

Example 100 

[6-Hydroxy-2-( 1-cyclooctenyl)benzo[b]thien-3-
25 yl](4-[2-(1-piperidinyl)ethoxy]phenyl]methanone 

.....-.-------i 
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1H-NMR(CD 3 0D, o):0.84--1.88(19H,m), 2.57--2.84(6H.m).4. 18(2H. t), 

6. 7·7--7. 94(7H, m)o 

MS(m/z):489(M+), 980 

Example 101 

5 (6-Hydroxy-2-methylbenzo[b]thien-3-yl).[4-[2-

( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): ~- 77--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)0 ·. 

MS(m/z):381(M+),84o 

10 Example 102 

(6-Hydroxy-2-cyclopentylbenzo[b]thien-3-y1)[4-

[3-( 1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CD3 0D, o): 1. 25--2. 17 Cl6H. m). 2. 46--2. 66(6H. m), 4. 09(2H. t, 

J=6Hz). 6.68--7.82(7H. m)o 

15 Example 103 

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

[3-(diethylamino)propoxy]phenyl]methanone 

1 H-NAfR(CD30D, o): 1. 07--2'.·-I3(18H. m), 2. 68--2. 97(7H. m), 4. 15(2H. t, 

J=5. 9Hz), 6. 71--7.83(7H.m)o 

20 MS(m/z):465(M+),86o 

Example 104 

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

[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

1 H-NMR(CD30D, o):l.11--2. 22(1611. m). 2. 67--3. 06(7H. m), 4.13(211. t, 

25 J=5. 8Hz), 6. 68--7. 85(711, m)o 

MS(m/z):463(M+),84o 
, \H\S SHEET HJ.\S BEEN 
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Example 105 

C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-C1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 16--2. 13(18H, m), 2. 58,......2. 89(7H, m), 4. 11(2H, t 

5 J =6Hz), 6. 68,......7: 81 (7H, m)o 

MS(m/z):477(M+), 980 

Example 106 

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

[3-(1-homopiperidinyl)propoxy]phenyl]methanone 

10 1 H-NMR(CD 3 0D, o):l.17,.....,3. 38(27H. m), 4. 20(2H, t, J=5. 6Hz), 6. 78,.....,7. 

83(7H,m)o 

MS(m/z):49l(M+), 1120 

Example 107 

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

15 [3-[1-(3-methylpiperidinyl)]propoxy]phenyl]methanone 

1H-NMR(CD 3 0D, o) :0. 95(3H, d, J=5. 9Hz), 1. 06--3. 34(24H: m), 4. 15(2H, 

t, 1=5. 8Hz), 6. 68 ......... 7. 82(7H, m)o 

MS(m/z):491(M+), 1120 

Example 108 

20 (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-(N-morpholinyl)propoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 09 ......... 2. 130211. m). 2. 43--2. 91(7H, m), 3. 69(4H. br 

t), 4. 12(2H. t, 1=6Hz). 6. 68--7. 84(711. m)o 

MS(m/z) :479(M+), 1000 
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Example 109 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

[3-[1-(4-methylpiperazinyl)]propoxy]phenyl]methanone 

1 H-NMR(CD 30D, o): 1.14--2. 10Cl2H, m), 2. 52(3H. s), 2. 57--2. 90(11H, 

5 . m), 4. 17 (2H. t, J =6Hz), 6. 78-- 7. 82 (7H, m}o 

MS(m/z):492(M+), 1130 

Example 110 

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

[3-[2-(1,2,3,4-tetrahydroisoquinolinyl)]p~opoxy]phenyl]-

10 methanone 

MS (m/z) : 525 (M+), 146. 

Example 111 

(6-Hydroxy-2-cycloheptylbenzo[b]thien-3-y1)[4-

[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

15 1H-NMR(CD300, o):l. 25--2. 24Cl8H. m). 2. 51--3.16(7H. m), 4.11(2H. t, 

J=5. 9Hz), 6.68--7.84(7H.m)o 

MS(m/z):477(M+),84o 

Example 112 

( 6-Hydroxy-2-cy'cloheptylbenzo [b] th i en-3-yl) [ 4-

20 (3-(1-piperidinyl)propoxy]phenyl]methanone 

1H-NMR(CD30D, o):l.17--2.17(20H, m), 2. 42--2. 75(7H. m), 4. 09(211. t, 

J=5. 9Hz), 6.68--7.83(711,m)o 

MS(m/z):49l(M+), 980 

Example 113 .. · .. 

25 (6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[3-{1-homopiperidinyl)propoxy]phenyl]methanone 
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1 H-NMR(CDaOD, o):l. 24--2.17(22H, m), 2. 71--3. 00(7H. m), 4.11(2H, t, 

J=5. 9Hz), 6. 67--7.81(7H,m)o 

MS(m/z):505(M+), 1120 

Example 114 

5 (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-( 1-piperidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 15--1. 94(16H, m), 2. 73--3. 03(4H. m), 3. 27--3. 64 

(4H,m), 6. 68--7. 77(7H, m)o 

MS(m/z):475(M+), 348. 3350 

10 Example 115 

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

[3-(1-piperidinyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 10--2. 17(16H. m), 2. 33--2. 98(10H. m), 6. 64--7. 7 

4(7H, m)o 

15 MS(m/z):461(M+),98o 

Example 116 

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

[2-(1-piperidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CD 30D, o):l.11--2.17(18H. m), 2. 56--2. 80(2H. m). 2. 92--3. 20 

20 (2H,m),3.27--3.60(4H,m),6.67--7. 75(7H,m)o 

MS(m/z):489(M+), 363. 3490 

Example 117 

C6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[3-(1-piperidinyl)propyl]phenyl]methanone 
. _____ __, 
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1 H-NMR(CD 3 0D, o): 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 

MS(m/z):475(M+),98o 

Example 118 

5 (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-(dimethylamino)propyl]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 13--2. 12(12H. m), 2. 72--3. 12(4H, m), 2. 77(6H, s), 

6. 77--7.81(7H,m)o 

MS(m/z):421(M+), 580 

10 Example 119 

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

[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCl 3 , o): 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(5H,m), 7. 75(2H,d, J=8.8Hz)o 

15 MS(m/z):449(M+), 980 

Example 120 

[6-Hydroxy-2-(4-hydroxycyclohexyl)benzo[b]­

thien-3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDsOD, o): 1. 10--2. 20(14H, m), 2. 60--2. 90(4H. m), 2. 97(2H, t, 

20 J=6Hz),3.55(2H,m),4.27(2H. t,J=6Hz),6. 60--7.30(511,m), 7. 78(2H,d,J= 

8. 8Hz)o 

MS(m/z):479(M+), 368. 309. 980 

Example 121 

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

25 [2-(1-piperidinyl)ethoxy]phenyl]methanone 
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1 H-NMR(CDCla. o):l.15--1. 85(28H, m). 2. 65(4H. t,·J=4. 8Hz), 2. 92(2H, 

t,J=5.5H z).3.00-3.40(1H,m),4.29(2H.t,J=5.9Hz).6.87 ........ 7.86(8H, 

MS(m/z):547(M+), 980 

5 Example 122 

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

(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 ,·o):1. 28(6H, d, J=6. 8Hz), 1. 45--1. 84(6H. m), .2. 61(4H. t, 

J=2. 6Hz), 2.85(2H, t,J=5. 7Hz), 3. 31(1H. m), 4. 19(2H, t, J=5. 5Hz).4.5......,5. 

10 2(1H, br s),6.65-7.24(5H,m), 7.85(2H,d,J=8.8Hz)o 

MS(m/z):423(M+), 980 

Example 123 

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

( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

15 1 H-NMR(CDC1 3 , o): 1. 27(6H. d, J=6. 8Hz). 1. 80--2. 05(4H. m), 2. 91(4H. t. 

1=3. OHz).3. 11(2H. t,J=5. lHz).3. QQ.-...3.44(1H. m).4. 27(2H, t, J=5.3Hz). 

4. 0--4. 5(1H, hr s), 6. 67-..,{.7-6(7H. m) 0 

MS(m/z):409(M+), 840 

Example 124 

20 (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-(1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l. 20-2. 04(14H. m), 2. 59(2H. t, J=7. 9Hz). 3. 07(211. 

t, 1=7. 9Hz). 2. 80......,3. 60(1H, m), 3. 25 ........ 3. 55(411, m), 6. 72,.....,7. 78(8H. m)o 

MS(m/z):46l(M+), 720 
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Example 125 

(6-Hy~roxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-(1-pyrrolidinyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l.10--2. 20(16H, m), 2. 60--3. 00(9H, m), 6. 69--7. 74 

5 (7H,m)o 

MS(m/z):447(M+),84o 

Example 126 

[6-Hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-pyrrolidinylcarbonyl )ethyl]phenyl]methanone 

10 
1 H-NMR(CDCls. o): 0. 82(3H. d, J=7. OHz), 1. 10--2. 20(13H, m), 2. 59(2H, 

t,J=7. 7Hz),2.90--3.80(1H,m), 3. 07(2H, t,J=7.9Hz),3.40(4H,t,J=6.6H 

z), 6. 78(1H,dd, J=8.6, 2.4Hz), 7. 03--7. 31(4H,m), 7. 72(2H,d,J=8.4Hz)o 

MS(m/z):475(M+), 720 

Example 127 

15 (6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-( 1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o) :1. 20--~.15(16H, m), 2. 59(2H. t, 1=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. 74(2H,d, J=8.4Hz)o 

20 MS(m/z):475(M+), 259. 720 

Example 128 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

[3-(1-pyrrolidinylcarbonyl)propyl]phenyl]methanone 
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1 
H-NMR(CDCls. o): 1. 50--2. 17(14H, m), 2. 24(2H. t, J=6. 4Hz), 2. 74(2H. 

t,J=7.5Hz), 3.28---3.55(5H, m), 6. 78(1H,dd,J=8. 8. 2. 4Hz), 7. 09--7.26(5 

H,m), 7. 72(2H,d, J=8.4Hz)o 

MS(m/z):475(M+), 1130 

s Example 129 

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

[4-(1-pyrrolidinyl)butyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 13......,2. 08(18H, m), 2. 62--2. 94(8H. m), 3. 10......,3. 40 

(lH. m), 6. 73(1H,dd. J~8. 6. 2. 2Hz), 6. 82--7. 23(5H.m), 7. 67(2H,d, J=8. 1 

10 Hz)o 

MS(m/z):461(M+),84o 

Example 130 

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

[3-( 1-piperidinylcarbonyl)propyl]phenyl]methanone 

15 
1 H-NMR(CDCls. o):l.12--1. 85(16H, m).1. 90--2.14(2H, m), 2. 37(2H. t, 

1=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. l.0-7.26(5H,m), 7. 73(2H,d, J=8. lHz)0 . . 
MS(m/z):489(M+), 1270 

Example 131 

20 (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[4-(1-piperidinyl)butyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 17-2. 03(20H, m), 2. 30--2. 75(611. m), 2. 80-3. 20 

(lH, m), 3. 50,....,4.10(2H. m), 6. 71(1H, dd, J=8. 8. 2. 4Hz), 7. 07......,7. 22(5H. m), 

7. 70(2H,d, J=8.411z)o 

25 MS(m/z):475(M+), 980 
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Example 132 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(dimethylcarbamoyl)propyl]phenyl]methanone 

1 H-NMR(CDCls, o): 1. 16 ........ 1. 85(12H, m), 1. 90 ........ 2. 15(2H, m); 2. 35(2H, t, 

5 1=7. 3Hz), 2. 75(2H, t,J=7. 7Hz), 2. 5 ........ 3. l(lH,m), 2. 96(6H,s), 6. 69 ........ 7. 79 

(8H, m)o 

MS(m/z):449(M+),87o 

Example 133 
27 mg of (6-hydroxy-2-cyclohexylbenzo[b]thien-

10 3-yl)[4-[2-(1-piperidinyl)ethoxy]phenyl]methanone 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[b]thien-3-y1)[4-[2-(1-

20 piperidinyl)ethoxy]phenyl]methanone. 

1 H-NMR(CD 30D, o): 1. 17 ........ L 96(16H, m), 2. 62--2. 73(4H, m), 2. 92(2H. t, 

J=5. 6Hz), 4. 25(2H, t, J=5. 6Hz), 6. 98 ........ 8. 22(12H, m)o 

MS(m/z):567(M+), 980 

The following compounds of Examples 134 to 138 
25 were synthesized in the same manner as in Example 133, 

Example 134 

(6-Dimethylcarbamoyloxy-2-cyclohexylbenzo[b]­
thien-3-yl) [4-[2-( l-piperidinyl)ethoxy]phenyl]methanone 
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1H-NMR(CDC1 3 , o):l.13--2.11(16H. m), 2. 54-:.2. 65(4H. m), 2. 86(2H, t, 

1=5. 7Hz), 3.02(6H.s).4. 22(2H. t. J=5. 7Hz).6.83--7.88(7H,m)o 

MS(m/z):534(M+), 98. 720 

Example 135 

(6-Benzoyloxy-2-cyclohexylbenzo[b]thien-3-yl) 

[4-(2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 17-2. 16(14H. m), 3. 27--3. 50(4H. m), 3. 59(2H. t), 

4.43(2H, t), 7.03-8.24(12H.m)o 

MS(m/z):553(M+), 840 

10 Example 136 

(6-Benzoyloxy-2-cycloheptylbenzo[b]thien-3-yl) 

[4-[3-(1-piperidinyl)propoxy]phenyl]methanone 

1 H-NldR(CDC1 3 , o):l.17--2. 62(20H. m), 3. 02--3. 23(6H. m), 4.12(2H. m), 

6. 71--8.27(12H,m)o 

15 MS(m/z):595(M+), 980 

Example 137 

(6-Benzoyloxy-2-cycloheptylbenzo[b]thien-3-yl) 

[4-[3-(1-homopiperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDCla. o):l. 26--2. 49(22H. m), 3. 04--3. 44(6H. rn). 4.11(2H. rn), 

20 6. 81--8. 27(12H, m)o 

MS(m/z) :609(M+), 1120 

Example 138 

(6-Benzoyloxy-2-cycloheptylbenzo[b]thien-3-yl) 

[4-[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 
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1 H-NMR(CDC1 3 , o): 1. 21 ....... 2. 63(18H, m), 3. 20--3. 39(4H, m), 4. 09--4. 22 

(2H, m), 6. 83 ....... 8.27(12H, m)o 

MS(m/z):581(M+),84o 

Example 139 

5 A mixture of 10 mg of [6-hydroxy-2-(4-hydroxy-
cyclohexyl)benzo[b]thien-3-yl][4-[2-( 1-piperidinyl)­
ethoxy]phenyl]methanone, 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-

10 ture was stirred at room temperature for 30 minutes and 

extracted with ethyl acetate. The organic layer w~s 
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 

is· product was purified by TLC (developing solvent, chloro­
form : methanol = 9 : 1) to obtain 5 mg of [6-acethoxy-2-
(4-acetoxycyclohexyl)benzo[b]thien-3-yl][4-[2-(1-piperi­
dinyl)ethoxy]phenyl]methanone. 

1 H-NMR(CDCl a. o): 1. 10 ....... 2. 20(14H. m), 2. 01 (3.H. s), 2. 31 (3H, s), 2. 60 

20 --2. 90(4H, m), 3. 03(211, t, J=6Hz). 4. 36(211. t, J=6Hz), 4. 70(1H, m), 6. 80--

7. 60(5H, m), 7.80(211, d, J=8.8Hz) 0 

MS(m/z):563(M+), 452. 434. 393. 351.309, 980 

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

25 Example 140 
(6-Acetoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 10--2. 20(1611, m), 2. 31(311, s), 2. 40--2. 70(411, m), 

2. 81(2H, t, J=6Hz), 3. OO(lH, m), 4. 19(2H, t, J=6Hz), 6. 80--7. 60(511. m), 7. 
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80(2H,d,J=8. 8Hz)o 

An example of preparation of a drug containing 

a compound of this invention is shown below. 

Preparation example A : tablet 

Active ingredient 

Starch 
Lactose 
Carboxymethylcellulose calcium 

Talc 
Magnesium stearate 

mg/tablet 

10.0 
20.0 

142.0 
5.0 
2.0 
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 

10 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. 

15 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, 

20 endornetriosis, prostatomegaly and mastopathy. 
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CLAIMS 

1. A benzothiophene derivative represented by the 
following general formula or a salt thereof 

Rt 

wherein, 
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 a·tom; 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 R4 each denote a hydrogen atom or a 
lower alkyl group, or R3 and R4 combine with the nitrogen 
atom to which they bind, to denote a he~erocyclic ring 
which may further contain a hetero atom·selected from O, 
S and N, 

A denotes O or CH2 , 
B denotes C:O 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 

I 
R6 

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 

11111111 111111 11111 1111111 lfflf _ * C L M S -, . 
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thereof according to claim 2 wherein R3 and R each denote 

a lower alkyl group, or R3 and R4 combine with the nitro­

gen 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 R1 denotes a hydrox­

yl group. 

5. The benzothiophene derivative or the salt 

thereof according to claim 4 wherein A denotes 0 and B 

denotes CH
2

• 

6. The benzothiophene derivative or the salt 

thereof according to claim 5 which is (6-hydroxy-2-cyclo­

hexylbenzo[b]thien-3-yl) [4-[2-( 1-pyrrolidinyl )ethoxy]­

phenyl]methanone, (6-hydroxy-2-cyclohexylbenzo[b]thien-

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

(6-hydroxy-2-cycloheptylbenzo(b]thien-3-yl)[4-[2-(1-

pyrrolidinyl)ethoxy]phenyl]methanone, (6-hydroxy-2-cyclo­

heptylbenzo[b]thien-3-yl) [4-[2-( 1-piperidinyl)ethoxy]­

phenyl]methanone, (6-hydroxy-2-isopropylbenzo[b]thien-3-

yl) [4-[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone or 

(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-(1-piperi­

dinyl)ethoxy]phenyl]methanone. 

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

hexylbenzo [b]thien-3-yl) [ 4-[ 3-( 1-pyrrol idinyl )propyl ]­

phenyl]methanone, (6-hydroxy-2-cy~lohexylbenzo[b]thien-3-

yl) [4-[3-( 1-piperidinyl)propyl]phenyl]methanone or 

(6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-[2-(1-

pyrrolidinylcarbonyl)ethyl]phenyl]methanone. 

9. The b~nzothiophene 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 a~ the salt 

thereof according to claim 9 which is (6-methoxy-2-cyclo-

.... J1.IJl.llJ.11ll~.~11JJlJltiJ 1.11111 .. 
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hexylbenzo[b]thien~3-yl)[4-[2-(1-piperidinyl)ethoxy]-

phenyl]methanone or (6-acetoxy-2-cyclohexylbenzo[b]thien-
3-yl) [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone. 
11. A benzothiophene derivative represented by the 
general formula 

wherein, R12 denotes a lower alkoxy group, and R2 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. 

Hllllll 111111 1111111111111111 * C L M S "11 ~ 
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ABSTRACT 

A benzothiophene derivative represented by the 

Ri 

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 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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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 

represented by the formula 

wherein, 

~3 o-Q-A _:_ (CH2)n-B- ~"--R4 

( I ) 

1 R 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, 

R
2 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~ 

R 3 ·and R4 each cfenote a hydrogen a tom or a 

lower alkyl group, or R3 and R4 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:O or CH2 , 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 antiestrogenic agents, a compound 

of the following formula called tamoxifen was, first, 

proposed (see, UK Patent No. 1,013,907). 

(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 activify, and is now under clinica~ 
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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 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 bepzothiophene 

nucleus have a strong antiestrogenic activity but have 

only a very weak estrogenJc 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 gro~p 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 R8so2-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, 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, trifluoroacetyloxy, 
glycyloxy, 3-carboxypropionyloxy, 3-ethoxycarbonylpro­
pionyloxy, acetoxyacetoxy, phenylacetoxy, acryloyloxy, 
cyclohexanecarbonyloxy, benzoyloxy, 4-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 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-methylcyclopentyl, 3-hydroxycyclopentyl, 2-methylcyclo­
hexyl, 3-methylcyclohexyl, 4-methylcyclohexyl, 4-hydroxy­
cyclohexyl, 4-~cetoxycyclohexyl, 4-benzoyloxycyclohexyl, 
4-oxocyclohexyl or 2-methylcycloheptyl group or the like. 

When, in the above formula (I), R3 and R
4 

"combine with the nitrogen atom to which they bind, to 
denote a het.erocyclic ring which may further contain a 
hetero atom selected from o, Sand 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. 

Thus, as examples of the group -N-R 3 , there 
14 
R . 

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 1,2,3,4-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 R2 denotes a branched chain 
lower alkyl group, particularly a group of the formula 

5 -C-R 
16 (wherein R5 and R6 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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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-cyclopentylbenzo[b]thien-3-y1)[4-

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

(6-hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-· 

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

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

[2-(N-thiomorpholinyl)-ethoxy]phenyl]methanone, 

(6-methanesulfonyloxy-2-cyclohexylbenzo(b]­

thien-3-yl) [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone, 

(6-hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(N-morpholinyl)ethoxy]phenyl]methanone, 

(6-hydroxy-2-cyclooctylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl]methanone, 

(6-hydroxy-2-cyclododecylbenzo[b]thien-3-y1)[4-

[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone, 

[6-hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl][4-[2-(dimethylamino)ethoxy]phenyl]methanone, 

[6-hydroxy-2-(4-hydroxycyclohexyl)benzo(b]­

thien-3-y1][4-[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone, 

[6-hydroxy-2-(4-hydroxycyclohexyl)benzo(b]­

thien-3-yl][4-[2-(1-homopiperidinyl)ethoxy]phenyl]­

methanone, 

(6-hydroxy-2-isopropylbenzo[b]thien-3-y1)[4-[2-

(diethylamino)ethoxy]phenyl]methanone, 

(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-

( 1-homopiperidinyl)ethoxy]phenyl]methanone, 

(6-hydroxy-2-sec-butylbenzo[b]thien-3-yl)[4-[2-

( 1-piper1dinyl)ethoxy]phenyl]methanone, 

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

[3-(dimethylamino)propoxy]phenyl]methanone, 

[6-hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[3-( 1-piperidinyl)propoxy]phenyl]methanone, 
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(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[l-

~ -------1 
(1-piperidinyl)propoxy]phenyl]methanone, 

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

[ 2- (di et_hylcarbamoyl )ethyl ]phenyl Jmethanone, 
[6-hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] [ 4-[ 2-( 1-p_iperidinylcarbonyl }ethyl ]phenyl]methanone, 

(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-

( 1-piperidinylcarbonyl)ethyl]phenyl]methanone, 

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

[3-(1-homopiperidinyl)propyl]phenyl]methanone, 

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

[3-(N-morpholinyl)propyl]phenyl]methanone, 

(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-

[3-(1-pyrrolidinyl)propyl]phenyl]methanone, 

C6-hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-
[3-(1-pyrrolidinylcarbonyl)propyl]phenyl]methanone, 

[6-hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl][4-[3-( 1-piperidinylcarbonyl)propyl]phenyl]­

methanone, 

(6-hydroxy-2-cyclopentylbenzo(b]thien-3-yl)[4-
[4-(1-piperidinyl)butyl]phenyl]methanone, 

(6-hydroxy-2-isopropylbenzo[~]thien-3-yl)[4-

[4-(1-pyrrolidinyl)butyl]phenyl]methanone. 

According to tbis 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 acidj 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 . 

(Il) 

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 

X1 -co-Q-A-(CH2)n-B-X 2 . (fil) 

wherein x1 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 

R' 1 

h . R 11 w ere1n , 2 2 R , A, B, X and n have the same meaning 

as above, 
with an amine of the formula 

or 

RS 
/ 

HN. 
'\._ 

R4 

( V). 

wherein R3 and R4 have the same meanings as above, 

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

1iiii1iiif THIS SHEEr-f/AS · BEEM 
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(VI) 

wherein R3 , R4 , A, B, x1 and n have the same meanings 

as above, and then 

(c) if necessary, converting the ring R11 of the 

resultant compound of the formula 

Ri 1 

h . R 11 w ere1n , 

meanings as above, 

~3 
o-OA-(CH2)n-B-N'R·" 

(I -1) 

4 R , A, B and n have the same 

to a hydroxyl group, an acyloxy group or .an N,N-di-lower 

alkyl substitute9. 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 

. THIS SHEET H~\S BEEN 
REPLACED 



REPLACEMENT SHEET 

2 8 FEB 1997 

- 10 -
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 

(II). 

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. Praper 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 ~f 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 ca""'-....-........ r+--ii..-------' 

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 exqess 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 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 r.eflux t 

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 R1 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 t.~e above formula (I) 

prepared according to the above-described processes, a 

compound wherein B denotes CH
2 

can be converted to a 

corresponding salt by treating it with an inorganic acid 

or an organic acid according to a process known per ~· 

The thus obtainable compound of the above 

formula (I) can be separated from the r~action 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 

o-Q-' A-(CH2)n-CO-N~3 

- . ....... R4 

RI 1 

· 11i1i1i11m1r 

(I - 2) 
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·wherein R11 , R2 , R3, R4 , 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 a~uminum hydride in a solvent such as tetra­

hydrofuran or dioxane under reflux with heating. The 

oxidation of the resultant compound of the following 

formula 

R'I (I - 3) 

h . R11 w ere1n , A and n have the same meanings 

as above, 

can easily be carried out by treating it wittt chromium 

trioxide in pyridine. 

In the compounds of the above formula (I) of 

this invention, a compound wherein R2 d~notes 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 

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 hydroxyl group, according 

to a process known per se. In this reaction, when a 

compound of the formula---(I) wherein R1 is a hydroxyl 

group is used, R1 is acylated simultaneously and con-

---------
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Among the compounds of the above tormula (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' (II-1) 

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 invention 

can, for example, by synthesized according to the follow­

ing Reaction formula 1. 

iiiifl~i~f 

THIS SHEET HAS BEEN 
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Reaction formula 1 

~ 
R11~V 

"J n-C.HgLi 

~ 
R11~~Li 

l (COOH)2 

REPLACEMENT SHEET 
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en- 2) 

J Reduced if desired-

~ (II) 
R11~~R2 

In the above formulae, Ra 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 

R11 has the same meaning a~ 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 wherei~ R2 denotes a 

1iifiil ~SHEET HAS BEEN 
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cycloalkyl or cycloalkenyl group substituted by an oxo 

group, in the same manner as described in the conversion 

of R2 in a compound of the formula (I). 

Effect of the Invention 

The ~hus 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 consistLng of 5 

animals. 

Namely, 2 µg/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 71 ++ 

Example 74 ++ 

Example 75 ++ 

Exampl_e 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 iovention ·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 

~nd 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.). 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 c~ai'P"tmtr.:M~=------...J 

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, etc. 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, etc., but can be generally 0.95 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[b]thiophene 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 anhy~rous magnesium sulfate. The 

solvent was distilled off, and the resultant crude pro­

duct was purif~ed by TLC (developing solvent, chloroform) 

to obtain 2.8 g of 6-methoxy-2-(1-hydroxycyclohexyl)­

benzo[b]thiophene. 

1 H-NMR(CDC!a. o): 1. 33,...,2. 03ClOH, m), 3. 85 (3H, s), 6. 94(1H, dd, J =2. 4, 

8.6Hz), 7. 09(1H,s), 7.27(1H.d,J=2.4Hz), 7.57(1H,d,J=8.6Hz)o 

MS(m/z):262(M+), 244. 2190 

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[p]thiophene 

1 H-NMR(CDCl3, o): 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)0 

MS(m/z):248(M+), 2300 

(ii) 6-Methoxy-2-[ 4, 4-(e-thylenedioxy)-1-hydroxy­

cyclohexyl]benzo[b]thiophene 

1 11-NMR(CDCls, o): 1. 30,....,2. 50(8H, m), 3. 85(3H. s), 3. 97(4H. s), 6. 94 

(1H,dd,J=8.8.2.4Hz), 7. lO(lH. br,s),7.27(1H,d, J=2.4Hz), 7.55(1H.d,J 

=8. 8Hz)o 

MS(m/z):320(M+),302.216. 1010 

(iii) 6-Methoxy-2-(1-hydroxycycloheptyl)benzo[b]thio­
phene 

..-------------. 
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·i H-NMR(CDCla. o): 1. 46--2. 71 (13H, m), 3. 84(3H, s), . 1 ; dd, J=8. 8. 

2.4Hz), 7.07(1H.d, J=0.4Hz), 7. 20(1H, d,J=2.2Hz), 7.51(1H,d, J=8. 6Hz)o 

MS(m/z):276(M+), 2580 

(iv) 6-Me thox·y-2-[ 1-hydroxy-( 2-methylcyclohexyl)] benzo­

[ b] thiophene 

1H-NMR(CDC1 3 , o):·o. 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=O. 4Hz), 7. 26(1H,.d, J=2 .. 9Hz), 

7. 50(11 d, J=8. 6Hz)o 

MS(m/z):276(M+), 2190 

(v) 6-Methoxy-2-[1-hydroxy-(3-methylcyclohexyl)]benzo­

[b]thiophene 

1H-NMR(CDCls. o):O. 94(3H. d, J=6. 2Hz). l. 45,....,2. llClOH, m), 3. 85(3H. 

s).6. 94(1H,dd, J=8.6. 2.4Hz). 7.06(1H.d, J=O. 4Hz), 7.2f(lH,d, J=2.9Hz). 

7.56(1H,d,J=8.8Hz)o 

MS(m/z):276(M+),233o 

' 

(vi) 6-Methoxy-2-[1-hydrbxy-(4-methylcyclohexyl)]benzo-

[b]thiophene 

1H-NMR(CDC1 3 , o):l. 01(3H, d, J=5. 9Hz).1. 23,....,2. 56(10H, m), 3. 89(3H. 

s).6.93(1H.dd,J=6.4, l.8Hz), 7.07(1H,d,J=O. 7Hz). 7.20,....,7.28(IH.m), 

7. 66(1H,d, J=8.6Hz)o 

MS(m/z):276(M+), 2190 

(vii) 6-Methoxy-2-(1-hydroxycyclooctyl)]benzo[b]thio­

phene 

. .. This She~t Has ·Been ~i~c~cl 
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1 H-NMR(CDCla, o): 1. 40--1. 88(10H. m), 2. 10--2. 79(4H. m), 3. 85(3H. s , 

6. 18(1H, t, J=8. lHz), 6.89(lldd, J=8.8. 3.4Hz), 7. 05(1H. s),·7.21(1H,d, 

J=2. 4Hz), 7.52(1H,d, 1=8. 6Hz)o 

MS(m/z):290(M~).272,244o 

(viii) 6-Methoxy-2-(1-hydroxycyclododecyl)benzo[b]thio­

phene 

1H-NMR(CDC1 3 , o):l. 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. J=4.6Hz), 7.51(1H.d,J=8.8Hz)o 

MS(rn/z):346(M+),328.204o 

(ix) 6-Methoxy-2-(1-hydroxy-1-methylethyl)benzo[b]thio­

phene 

Preparation example 2 

2.8 g of 6-methoxy-2-(1-hydroxycyciohexyl)­

benzo[b)thiophene 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)benzo(b]thiophene. 

1 H-NMR(CDCla. o):l. 49--2. 51(8H, rn), 3. 84(3H. s), 6. 20(1H, hr), 6. 89 

(lH.dd, J=2. 4. 8.8Hz). 7.00(lH. br),7.21(1H,d,J=2.4Hz),7.52(1H.d,J= 

8.8Hz)o 

MS(m/z):244(M•)o 

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

synthesized in the same manner as in Preparation example 

2. 
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({) 6-Methoxy-2-(1-cyclopentenyl)benzo[b]thiophene 

1-H-NMR(CDCls, o) :1. 49 ........ 2. 89(6H, in), 3. 85(3H, s), 6. 05(1H, m), 6. 86 

(lH,dd, J=8.6,2.4Hz),6.97(1H,s),7.22(1H,d,J=2.4Hz), 7.54(1H,d,J= 

8.6Hz)o 

MS(m/z): 230(M.+), 2150 

(ii) 6-Methoxy-2-(4-oxo-1-cyclohexenyl)benzo[b]thio­

phene 

(iii) 6-Methoxy-2-(1-cycloheptenyl)benzo[b]thiophene 

1 H-NMR(CDCls. o): 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. 2Hz),7.51(1H,d,J=8.6Hz)o 

MS(m/z):258(M+), 2310 

(iv) 6-Methoxy-2-(1-(2-methylcyclohexenyl)]benzo[b]thio­

phene 

1 H-NMR(CDC!a. o): 1. 21(3H, d, J=7. OHz), 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 (lH, t, f=3. 7Hz), 

6. 90(1H, dd, J=8. 6. 2. 4 Hz):7-. 02(1H, s), 7. 22(1H, d, J=2. 4Hz), 7. 53(1H, 

d,J=8. 6Hz)o 

MS(rn/z):258(M+)o 

(v) 6-Methoxy-2-(1-(3-methylcyclohexenyl)]benzo[b]thio­

phene 

1 H-NMR(CDCls. o): 1. 07(3H, d, J=5. 9Hz), 1. 24--2. 50(7II, rn), 3. 84(3H. 

s), 6. ll(lH. d, J=l2. 5Hz), 6. 90(1H, dd, J=8. 6. 2. 4Hz), 7. 01(111, s), 7. 21 

(1H.d,J=2.4Hz),7.52(1H,d,J=8.6Hz)o 

MS(m/z):258(M+)o 
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(v~) 6-M~thoxy-2-[1-(4-methylcyclohexenyl) benzo io-

phene 

1 H-NMR(CDC1 3 , o):l. 01(3H, d, J=5. 7Hz). l. 26,.....2. 59(7H, m), 3. 84(3H, 

s), 6. 12......,6. 19(1H. br s),6.89(1H,dd, J=8.6.2.4Hz), 7.00(lH.s), 7.21 

(1H.d,J=2.4Hz), 7.52(1H,d,J=8.6Hz)o 

MS(m/z):258(M+),216o 

(vii) 6-Methoxy-2-(1-cyclooctenyl)benzo[b]thiophene 

1 H-NMR(CDC1 3 , o) :1. 54--1. 83(8H. m), 2. 21,.....,2. 40(2H, m), 2. 69(2H, t, J 

=5. !Hz), 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)o 

MS(m/z):272(M+),244o 

(viii) 6-Methoxy-2-(1-cyclododecenyl)benzo(bJthiophene 

1 H-NMR(CDCla. o): 1. 23--1. 80(16H, m), 2. 26(2H. q, J=7. 5, ·1. 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,J=2.4Hz), 7.52(1H.d: J=8.6Hz) 0 

MS(m/z):328(M+), 2040 

(ix) 6-Methoxy-2-isopropenylbenzo[b]thiophene 

Preparation example 3 
2.5 g of 6-methoxy-2-(1-cyclohexenyl)benzo(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 atmosphe~ic pres­
sur~. The reaction mixture was filtered, and the filt­
rate was concentrated to obtain 2.5 g of 6-methoxy-2-
cyclohexylbenzo[b]thiophene. 

THIS SHEET HAS BEEN 
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1 H-NMR(CDCla, o): 1. 15,....,2. 21 OOH, m), 2. 82(1H, m), 3. 84(3H, ·s), 6~ 83 

,....,7_ 57(4H, m)o 

MS(m/z):246(M+)o 
The following compounds of (i) to (viii) were 

synthesized in the same manner as in Preparation example 

3. 
(i) 6-Methoxy-2-cycopentylbenzo(b]thiophene 

1 H-NMR(CDC1 3 , o):l.46--2.30(8H,m),3.27(1H,m),3.84(3H,s).6.91 

(lH.s),6. 94(1H,dd,J=8.6.2.4Hz), 7.25(1H.d, J=2.4Hz), 7.52(1H.d,J=8. 

6Hz)o 

MS(m/z):232(M+),203o 

(ii) 6-Methoxy-2-(~-oxo-1-cyclohexyl)benzo(b]thiophene 

1 H-NMR(CDC1 3 , o):l.50......,2. 70(8H,m),3.35(1H.m),3~85(3H,s),6.96 

(1H,dd,J=8.6.2.4Hz),6.98(1H. hrs), 7.28(1H,d, J=2.4Hz), 7.55(1H,d,J 

=8.6Hz)o 

(iii) 6-Methoxy-2-cyclobeptylbenzo[b]thiophene 

1 H-NMR(CDC1 3 , o): 1. 41-..2. 25Cl2H, 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, 

1=8. 6Hz)o 

MS(m/z):260(M+), 2030 

(iv) 6-Methoxy-2-(2-methylcyclohexyl)benzo(b]thiophene 

1 H-NMR(CDCla. o): 0. 80(3H. d, 1=1. OHi), 1. 20-2. 40(9H, m), 2. gg ........ 

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

il1iiiiUir _______ ____, 

THIS SHEET HAS BEEN 
REPU\GED ·---



- 25 -
d,J=2.4Hz), 7.53(1H,d,J=8.6Hz)o 

MS(m/z)~260(M+),203o 
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(v) 6-Methoxy-2-(3-methylcyclohexyl)benzo[b)thiophene 

1 H-NMR(CDC1~. o) :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,s), 6. 91(1H,dd,J=8. 6.2.4Hz),7.25(1H, 

d,J=l.5Hz), 7. 52(1H.d, J=8.8Hz)o 

MS(m/z):260(M+)o 

(vi) 6-Methoxy-2-(4-methylcyclohexyl)benzo(b]thiophene 

1 H-NMR(CDC1 3 , o):0.94(3H,d,J=6.4Hz), l.20--2.20(9H.m), 2.95 ....... 

3. 08(1H. m), 3.83(3H,s), 6. 91(1H, dd, 1=8. 6. 2. 4Hz), 6.94(1H,s), 7.24(1H, 

d,J=2.4Hz), 7.52 (1H,d,J=8.8Hz)o 

MS(m/z):260(M•),203o 

(vii) 6-Methoxy-2-cyclododecylbenzo[b]thiophene 

1 H-NMR(CDC1 3 , o): 1. 14,..., l. 97(22H. m), 3. 01 ""3. 15(1H, m), 3. 84(3H, s), 

6. 91(1H,dd, J=8. 8. 2.4Hz), 6. 90(1is), 7.25(lid, J=2. 2Hz), 7.52(lld. 

J=8.6Hz)o 

MS(m/z):330(M•)o 

(viii) 6-Methoxy-2-isopropylbenzo[b]thiophene 

1H-NMR(CDC1 3 , o):l. 37(6H, d, J=7. 8Hz), 3. 04......,3 .. 35(111, m), 3. 84(3H, s), 

6. 92(1H,dd, J=8. 6. 2.4Hz). 6. 89Cla s).7.25Clid, J=2.4Hz), 7. 52(lid, 

J=8.6Hz)o 

MS(m/z):206(M•), 1910 

/ THI~ SHEET HAS BEEN 
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Preparation example 4 

The same operations as 

were carried out using 180 mg of 
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in Preparation example 1 

6-methoxybenzo[b]thio-

phene, and 450 mg of methyl iodide in place of cyclohexa­

none, and then purification was carried out by TLC (deve­

loping solven~, chloroform : n-hexane = 1 : 19) to obtain 

126 mg of 6-methoxy-2-methylbenzo[b]thiophene. 

1H-NMR(CDC1 3 , o):2. 53(3H. s), 3. 85(3H, s), 6. 85,.....,7. 56(4H. m)o 

MS(m/z):164(M+)o 

Preparation example 5 

The same operations as in Preparation example 1 

were carried out using 495 mg of 6-methoxybenzo[b]thio­

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[b]thiophene. 

1 H-NMR(CDCla. o): 3. 85(3H. s), 6. 89--7. 73(4H. m) 0 

MS(m/z):200. 1980 

Preparation example 6 

50 mg of 4-(2-chloroethoxy)behzoic acid was 

refluxed with heating together with 0.5 ml of thionyl 

chloride and 1 ml of 1,2-dichloroethahe 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]thiophene, 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 soluti-0n 

and then extracted with ethyl acetate. The organic layer 

11mm~nr· TH!S SHEET HAS BEEN 
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was dried over.anhydrous magnesium sulfate, the solvent 
was distilled off, and the result~nt crude product was 
purified by TLC (developing solvent, chloroform : n­
hexane = 2 : 1) to obtain 41 mg of (6-methoxy-2-cyclo­
hexylbenzo[b]thien-3-yl)[4-(2-chloroethoxy)phenyl]­

methanone. 

1 H-NMR(CDC1 3 , o): 1. 09--3. ll(llH. m), 3. 76--3. 88(5H, m), .3. 83(3H, s), 

4. 28(2H. t, J=5.5Hz), 6. 77--8. 04(7H, m)o 

MS(m/z):430.428o 

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

6. 
(i) (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-(2-
chloropropoxy)phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 12--2. 41(12H. m), 3. OO(lH, m), 3. 74(2H. t, J=6Hz), 

3.84(3H,s),4.19(2H,t,J=6Hz), 6. 76 ........ 8.04(7H,m)o 

MS(m/z):444,442o 

(ii) [6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-3-
Y 1 J [ 4- ( 2-chloroethoxy )phe.ny 1 ]methanone 

1H-NMR(CDC1 3 , o):O. 72---2. 46(12H, m), 3. 82(2H. t, J=5. 8Hz), 3. 88(3H. 

s),4.31(2H.t,J=5~8Hz),6.76---8.04(7H,m)o 

MS(m/z):444.442o 

(iii) (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
(2-chloroethoxy)phenyl]methanone 

1 H-N~R(CDC1a. o):l. 26--2.17(1211, m), 3.16(1H, m), 3. 81(211, t, J=5. 711 

.z), 3. 84(3H. s), 4. 28(2H, br t), 6. 78--8. 08(7H, m) 0 

MS(m/z):444.442o 

THIS SHEET HAS BEEN 
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(iv) (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
(2-chloropropoxy)phenyl]methanone 

1 H-NMR(CDC1 3 • o): 1. 26 ........ 2. 33(14H, m), 3. 75(2H, t, J=6Hz), 3. 85(3H. s), 

4. 19(2H, t, J=6Hz), 6. 78......,8. 04(7H,m)o 

MS(m/z):458.456o 

(v) [6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-3-
yl] [4-(2-chloroethoxy)phenyl]methanone 

l H-NMR(CDCl 3, 0): 0. 1s.-...2. 08(128. m), 3. 81 (2H, t, J =5. 7Hz), 3. 83(3H. 

s).4.30(2H, hr t), 6. 78 ........ 8. 08(7H.m)o 

MS(m/z):444.442o 

(vi) (6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-(2-
chloroethoxy)phenyl]methanone 

1 H-NMR(CDC1 3 , o): 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(m/z):416. 4140 

(vii) (6-Methoxy-2-cyclapentylbenzo[b]thien~3-yl)[4-(2-

chloropropoxy)phenyl]methsnone 

1 H-NMR(CDC1 3 , o): 1. 22 ........ 2. 42(10H. m), 3. 36(1H, m), 3. 74(2H, t, 1=5. 9H 

z), 3.84(38, s).4. 18(211. t, J=5. 9Hz). 6. 79 ........ 8. 01(7H,m)o 

MS(m/z):430.428o 

(viii) (6-Methoxy-2-cyclododecylbenzolbJ~~ien-3-yl)[4-

(2-chloroethoxy)phenyl]methanone 

THIS SHEET HAS BEEN 
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. 1 H-NMR(CDC1 3 , o): 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=7. 0, 2.-2Hz), 6. 

90(2H,d, J=9. OH z), 7.25 ....... 7.58(2H,m), 7. 76(2H,d, J=9. OHz)o 

MS(m/z):512(M+), 329. 1830 

(ix) (6-Methoxy-2-isopropylbenzo[b]thien-3-yl)[4-(2-

chloroethoxy)phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 31(6H. d, J=6. 8Hz), 3. 19--3. 49(1H, m), 3. 83(2H, t, 

J=5. 9Hz), 3.85(3H.s),4. 30(21 t, J=5.5Hz). 6. 93(1H,d, J=8.8Hz), 6.85(1 

H,dd,J=8.8. 2.4H z),6.85--6. 96(1H.m). 7.24(2H.d, J=8.6Hz). 7.84(2H. 

d, J=9.0Hz)o 

MS(m/z):388(M+), 3730 

Preparation example 7 

353 mg of (6-methoxy-2-cyclohexylbenzo[b]thien-

3-yl) [4-[2-( 1-piperidinylcarbonyl)ethyl]phenyl]methanone 

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, ~allowed 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-cyclohexylbenzo[b]thien-
3-yl) [4-[3-( 1-piperidinyl)propyl]phenyl]methanol. 

1 H-NMR(CDC1 3 , o): 1. 26--2. 86(26H. m), 3. 4ClH. m), 3. 85(3H, s), 6. 26 

(11{. s), 6. 71--7. 60(7H. m)o 

MS(m/z):477(M+), 980 
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The following compounds of (i) to (iv~...----~~~~--' 

synthesized in the same manner as in Preparation example 

7. 
(i) (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-[3-
(1-piperidinyl)propyl]phenyl]methanol 

1 H-NMR(CDC1
3

·, o) :1. 25"'2. 80(28H, m), 3. 34(1H, m), 3. 80(3H, s), 6. 26 

(lH,s), 6. 72......,7.53(7H,m)o 

MS(m/z):49l(M+),98o 

{ii) {6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-[3-
(dimethylamino)propyl]phenyl]methanol 

1 H-NMR(CD 3 0D, o ): 1. 21--2. 05ClOH, m), 2. 29(6H, s). 2. 29 ....... 2. 68(2H. m), 

3. 47 ....... 3_ 72(4H. m), 3. 78(3H. s), 6. 21(1H, s), 6. 68.....,7. 58(7H, m)o 

MS(m/z):437(M+),58o 

(iii) (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-[3-
(1-pyrrolidinyl)propyl]phenyl]methanol 

1 H-NMR(CDCl 3 , o): 1. 10""2. 05 (16H. rn), 2. 45~2. 78(8H. m), 2. 85--3. 50 

(lII, rn). 3. 80(3H, s), 6. 26(111, .. s), 6. 71 ....... 7. 52(7H, m)o 

MS(m/z):463(M+),84o 

(iv) (6-Methoxy-2-cyclohexylbenzo(b]thien-3-yl)[4-[4-
(1-pyrrolidinyl)butyl]phenyl]methanol 

-- Example 1 
1 ml of pyrrolidine was added to 30 mg of (6-

methoxy-2-cyclopentylbenzo[b]thien-3-yl) (4-(2-chloro­
ethoxy)phenyl]methanone, 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[b]thien-3-yl)[4-[2-( 1-pyrrolidinyl)ethoxy]-
phenyl]methanone. 

1 H-NMR(CDCls. 0): 0. 94 ......... z. 47(12H. m). 2. 55.-.,,z. 79(4H. m), 2. 94(2H. t, 

J=6Hz). 3. 41CIH •. m), 3. 84(3H. s), 4. 19(2H. t, J=6Hz), 6: 79"'7. 87(7H, m)o 

MS(m/z):449(M+), 840 

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

(6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-
[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 25--2. 16Cl6H. m), 2. 77--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--7.87(7H,m)o 

MS(m/z):477(M+), 1120 

Example 3 
(6-Methoxy-2-cyclopentylbenzo[b]thien-3-y1)[4-

[2-[1-(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

1 H-NMR (CDC! s. o): 0. 89 (3H. d, J =5. 9Hz). 1. 25--2. 23(15H. m), 2. 87 ......... 

3. 60(5H. m). 3. 84(3.JI. s), 4. 26(2H. t, J=5. 7Hz), 6. 79,.._,7_ 87(7H, m) 0 

MS(m/z):477(M+), 1120 

Example 4 
(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-[1-(4-methylpiperazinyl)]ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 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.s). 4. 17(2H. t, J=5. 7Hz).6. 77--Y.88(7H. 

MS(m/z):492(M+), 1130 
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Example 5 
(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

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

1 H-NMR(CDC1 3 , o): 1. 10.......,2. 16ClOH. m), 2. 61.......,3. 09(7H. m), 3. 84(5H. m), 

4.28(2H, t, J=5. 7Hz),6. 76......,7.87(11H.m)o 

MS(m/z):525(M+), 1460 

Example 6 
(6-Methoxy-2-cyclohexylbenzo[b)thien-3-yl)[4-

[2-[ 1-(4-hydroxypiperidinyl)]ethoxy]phenyl]methanone 

1H-NMR(CDCl 3 , o): 1. 12--2. 16Cl4H. m). 2. 34---3. 07(7H, m), 3. 69--3. 84 

(4H,m), 4. 23(2H,t,J=5. 7Hz), 6. 78---7.86(7H,m)o 

MS(m/z):493(M+), 1140 

Example 7 
(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 
1 H-NMR(CDCls. o): 0. 77--2. 13(16H. m). 2. 72(4H. q), 2. 96(2H. t, J=6Hz), 

3. 84(3H,s), 4. 18(2H. t,J=6Hz);6. 78---7.85(7H.m) 0 

MS(m/z):465(M+),86o 

Example 8 
(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCh. o):l. 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, 1=5. 9Hz). 6. 78.......,8. 03(7H, 

m) a 

MS(m/z):477(M+),84o 
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(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCl s. o): 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=5.98z),6. 78 ........ 7.85(78,m)o 

MS(m/z):505(M+), 1120 

Example 10 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-[1-(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

1 H-NAfR(CDCls; o):O. 92(3H, d, J=5. 9Hz), 1.12--2. 69(198, m), 2. 60--

3. 25(58. m), 3. 83(3H,s),4. 19(2H, t, J=5. 9Hz),6. 78.......,8. 00(78,m)o 

MS(m/z):505(M+), 1120 

Example· 11 

[6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 0. 84(3H, d, 1=1. OHz), 1. ~3--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(78,m)o 

MS(m/z):477(M+), 840 

Example 12 

[6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl)methanone 

1 H-NMR(CDC1 3 , o) :0. 80(3H. d, J=7. OHz), 1. 13 ........ 2. 29(15H. m). 2. 53(4H. 

m), 2~ 79 (2H, t, J =6Hz). 3. 3(1 H, m), 3. 84 (3H. s), 4. 17 (2H, t, J =6Hz), 6. 77,..., 

7.85(7H,m)o 

MS(m/z):491(M+),98o 
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[6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-
3-yl] (4-[2-( 1-homopiperidinyl )ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o):0.83(3H,d, J=7.0Hz). 1. 13 ........ 2. 07(17H,m).2. 75 ........ 

2. 88(4H,m), 3.01(2H.t.J=6. 2Hz),3.4(1H,m),3.84(3H.s),4. 17(2H,t,J= 

6. 2Hz).6. 62--7.85(7H,rn)o 

MS(m/z):505(M+),112o 

Example 14 
[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl][4-[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCls. o): 0. 88(3H, d, J=5. 3Hz), 1. 03--2. 68Cl3H. m). 2. 72--

2. 90(4H,m). 3.03(2H. t,J=5. 7Hz).3.5(IH.m),3.84(3H.s),4.25(2H. t,J 

=5. 7Hz), 6. 78--7.85(7H,m)o 

MS(m/z):477(M+),84o 

Example 15 
[6-Methoxy-2-(3-methylcycloh~xyl)benzo[b]thien-

3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 
-

1 H-NAfR(CDCls. o):O. 88(3H. d, J=5. 3Hz), 0. 94--2. 33(1SH. m). 2. 43 ........ 

2. 59(4H. m), 2. 81(2H. t, J=5. 9Hz), 3. l(lH, m), 3. 84(3H. s), 4. 19(211. t, J 

=5. 9Hz).6. 77........,7.85(7H,m)o 

MS(m/z):491(M+), 980 

Example 16 
[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCls. o): 0. 88(3H. d, J=5. 5Hz), I. 00 ........ 2. 80(1711. m), 2. 86--

3. 00(4H.m).3.08(2H. t,J=5.7Hz).3.84(3H.s).4.23(2H, t, 1=5. 7Hz).6.78 

~?. 85(7H. m)o 

THIS· SHEET HAS BEEN­
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Example 17 

[6-Methoxy-2-(3-rnethylcyclohexyl)benzo[b]thien­
l-Yl] [4-[2-[ 1-(3-methylpiperidinyl) ]ethoxy]phenyl]metha-
none 

1 H-NMR(CDC1 3 , o): 0. 71-0. 99(6H, m), 1. 00-2. 67 (16H, m), 2. 72--3. 15 

(5H,m),3.84(3H,s),4.17(2H,t,J=6Hz),6. 77-7.85(7H.m)o 

MS(m/z):505(M+),112o 

Example 18 

(6-Methoxy-2-cyclopentylbenzo[b)thien-3-yl)[4-
[3-( 1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l. 25-2. 62(22If, m), 3. 3ClH. m), 3. 84(3H, s), 4. 08 

(2H. t, J=6. 3Hz),6. 79,......7.87(7H,m)o 

MS(m/z) :477(&[+), 980 

Example 19 

(6-Methoxy-2-cyclohexylbenzofp]thien-3-yl)[4-
[3-(diethylamino)propoxy]phenyl]methanone 

.. 
1 H-NMR(CDCls, o): 1. 26(6H. t), 1. 40,_2. 36(14H, ·m), 2. 78......,,3. 14(4H. m), 

3.84(3H,s),4. 13(2II,t,J=5.8Hz), 6. 77-7.85(7H,m)o 

MS(m/z):479(M+),86o 

Example 20 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDCls. o):l.15--3. 04(23H. m), 3. 84(3H, s). 4.11(2H. t, J=6. 3 

Hz), 6. 77--7. 85(7H,m)o 

MS(m/z):477(M+),84o 

111ii~r 
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Example 21 

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

[3-( 1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 12-.-3. 04(18H. m), 2. 47(6H, m), 3. O(lH, m), 3. 84 

(3H, s), 4. 09(2"H.- t, J=6. 2Hz), 6. 77 ......... 7. 88(7H, m)o 

MS(m/z):491(M:). 9&o 

Example 22 

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

[3-(1-homopiperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l.11~3.11(20H, m). 2. 85(6H. m), 3. 84(3H. s), 4.11 

(2H. t, 1=6. 2Hz),6. 78 ........ 7.85(7H,m)o 

MS(m/z):505(M+), 1120 

Example 23 
(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-[1-(3~methylpiperidinyl)]propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 0. 87(3H. d, J=5. 7Hz), 1. 00~3. 13(24H, in), 3. 84(3H, 

s).4.09(2H. t,J=6.3Hz), 6. 77':'""7. 85(7H,m)o 

MS(m/z):505(M+), 1120 

Example 24 

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

[3-[1-(4-methylpiperazinyl) ]propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , 8): 1. 12--2. 29(12H. m), 2. 34(3H. s), 2. 56(10H, m), 3. 84 

(3H.s),4. 09(2H, t,J=6.3Hz). 6. 77 ........ 7.88(7H. m)o 

MS(m/z):506(M+), 1130 

1H\S SHEET HAS BEEN 
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Example 25 

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

[3-[2-( 1,2,3,4-tetrahydroisoquinolinyl) ]propoxy]phenyl]­

methanone 

1 H-NMR(CDC1 3 , o):l. 18--3. 67(21H,m),3.84(3H,s),4.15(2H,t,J=6.3 

Hz), 6. 74--8. 45(11H,m)o 

MS(m/z):539(M+), 1460 

Example 26 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l.26--3. 77(25H, m), 3.84(3H, s),4. 10(2H. t,J=6.3 

Hz), 6. 78--7. 88(7H,m)o 

MS(m/z):491(M+),84o 

Example 27 

C6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[3-( 1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR (CDCl 3 , o): 1. 26 ........ 3. 77 (27H, m). 3. 84 (3H, s), 4. 08 (2H, t, J =6. 3 

Hz), 6. 76--7. 88(7H.m)o 

MS(m/z):505(M+),98o 

Example 28 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
[3-(1-homopiperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l.18......,3.80(29H.m),3.84(3H,s),4. 10(2H,t,J=6.3 

Hz),6. 78--7.92(7H,m)o 

MS(m/z):519(M+),112o 

THIS SHEET HAS BEEN 
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(6-Methoxy-2-cyclododecylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l. 25--1. 85(28H. m), 2. 62(4H, t, J=5. 3Hz). 2. 88(2H. 

t, J=5. 9Hz). 3. Q.Q--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)o 

MS(m/z):561(M+),459.98o 

Example 30 

(6-Methoxy-2-isopropylbenzo[b]thien-3-Y.1)[4-[2-

{1-piperidinyl)ethoxy]phenyl]methanone 

1H-NMR(CDCla. o):l. 30(6H. d, J=6. 8Hz). l. 50--1. 75(6H. m), 2. 57(4H. t, 

1=1. 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), 7.8Q(2H,d,J=9.0Hz)o 

MS(m/z):437(M+), 980 

Example 31 

(6-Methoxy-2-isopropylbenzo[~]thien-3-yl)[4-[2-

( 1-pyrrolidinyl)ethoxy]phenyl]methanone 
. 

1 H-NMR(CDC1 3 , o):l. 30(6H,'d, J=6. 8Hz).1. 88--2. 05(4H, m), 3. 00(4H. t, 

J=5. 7Hz),3. 18(2H. t,J=5. 7Hz),3.34........,3.60(1H.m),3.84(3H,s),4.38(2H. 

t, J=5.3Hz),6. 79,.......7.28(5H,m), 7.82(2H,d, J=8.8Hz)o 

MS(m/z):423(M+),84o 

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[b]thien-3-yl) [ 4-(2-chloroethoxy)phenyl]­

methanone was added, followed by reflux with heating for 

1iiii1iiii1f THIS 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, ch~oroform : methanol = 9 : 1) to 
obtain 12 mg of (6-methoxy-2-cyclohexylbenzo[b]thien-3-
yl) [4-[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone. 

1 H-NMR(CDC1 3 , o): 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, s), 4. 23(2H, t, J=5. 7Hz), 6. 78--7. 86(7H, 

MS(m/z):463(M+),84o 

1 H-NMR(CDCla, o) :0. 83""2.11Cl8H, m), 2. 74""2. 95(4H, m), 3. 04(2H, t, 

J=6Hz).3. 84(3H,s),4.20(2H. t,J=6Hz).6. 78 ......... 7.88(7H,m)o 

MS(m/z):491(M+), 1120 

Example 34 

C6-Methoxy-2-cyclohexylbenzo(b]thien-3-yl)[4-
[2-(N-morpholinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCl a. o): 0. 85--2. 17 (lOH, m), 2-~ 56--2. 66 (4H, m), 2. 85(2H. t, 

J=5. 7Hz), 3. O(lH,m). 3.61 ......... 3.80(4H,m),3.84(3H,s), 4. 20(2H. t,J=5. 7 

Hz),6. 77........,7.89(7H,m)o 

MS(m/z):479(M+), 1000 

Example 35 

50 mg of (6-methoxy-2-cyclohexylbenzo[b]thien-
3-yl) [~-(2-chloroethoxy)phenyl]methanone was dissolved in 

.THIS SHEET HAS BEEN 
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5 ·ml of DMF, 20 mg of potassium iodide a~d 0.5 m o 

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-cyclohexylbenzo[b]thien-3-yl) [ 4-[2-[ 1-(3-

methylpiperidinyl)]ethoxy]phenyl]methanone. 

1 H-NMR(CDCl3, o):O. 87(3H. d,1=5. 7Hz). 1. 01.......,2. 76(17H.m).2. 73 ........ 

3. 11(5H,m), 3.84(3H,s).4.18(2H. t, J=6Hz). 6. 75.......,7.88(7H.m)o 

MS(m/z):491(M+), 1120 

The following compound of Example 36 was syn­

thesized in the same manner as in Example 35. 

Example 36 

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

[3-(N-morpholinyl)propoxy]phenyl)methanone 

1 H-NMR(CDC1 3 , o): 1. 13.......,3. 04Cl8H, m). 3. O(lH. m). 3. 73(4H. m), 3. 84 

(3H •. s). 4. 10(2H. t, J=4. 7Hz), 6. 77""'7. 85(7H. m)~ 

MS(m/z):493(M+), 1000 

Example 37 

The same operations as in Preparation example 6 

were carried out using 200 mg of 4-[2-(dimethylamino)­

ethoxy]benzoic acid in place of 4-(2-chloroethoxy)benzoic 

acid and 45 mg of 6-~ethoxy-2-cyclopentylbenzo[b]thio­

phene in place of 6-methoxy-2-cyc~ohexylbenzo[b)thio­

phene, and then purification was carried out by TLC 

iiiiffiir THIS SHEET HAS BEEN 
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(developing solvent, chloroform : meth.'tl'ft'&.:i:---..~~~.J..-,:.t;.O..J 

obtain 35 mg of (6-methoxy-2-cyclopentylbenzo[b]thien-3-

yl) [4-[2-(dimethylamino)ethoxy]phenyl]methanone. 

1 H-NMR(CDC1 3 , o):l.26---2. 29(8H,m), 2.36(6H,s).2. 77(2H. t,J=5. 7 

Hz), 3. 25---3. 79{1H.m)~3.84(3H,s),4. 14(2H. t,J=5. 7Hz),6. 79"'7.90(7H. 

MS(m/z):423(M+), 580 

The following compounds of Examples 38 to 58 

were synthesized in the same manner as in Example 37. 

Example 38 
(6-Methoxy-2-cyclopentylbe.nzo[b]thien-3-yl)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDCh. o): 1. 10 (6H, t, J =7. 2Hz). 1. 26--2. 4 7 (8H. m). 2. 70(4H. 

q),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,....,7.87(7H. m)o 

MS(m/z):45l(M+), 860 

Example 39 
(6-Methoxy~2-c)clohexylb~nzo[b]thien-3-yl)[4-

[2-(dimethylamino)ethoxy]phenyl]metha~one 

1 H-NldR(CDCls, o): 1. 18--2. 12ClOH, 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)o 

MS(m/z):437(M+), 580 

Example 40 
(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl]methanone 
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1 H-NMR(CDCl3, o): 1. 15--2. 09(10H, m), 2. 55--2. 66(4H, m), 2. 87(2H, t, 

J=5. 8Hz), 3. O(lH,m), 3.84(3H, s), 4. 22(2H, t,J=5.8Hz),6. 78--7.85(7H. 

MS(m/z):477(M+), 980 

Example 41 
(6-Methoxy-2-cycloheptylbenzo[b]thien-3-y1)[4-

[2-(dimethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o):l. 26--2.16(12H. m), 2. 38(6H. s). 2. 80{2H, t, J=5. 6 

Hz).2.89~3. 73(1H,m),3. 83(3H,s), 4. 16(2H, t, J=5. 6Hz), 6. 78 ....... 7.85(7H. 

MS(m/z):451(M+),58o 

Example 42 

C6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 15(6H. t, J=7. 2Hz), 1. 2~--2. 16(1211, m), 2. 78(4H. 

q), 3. 01(2H, t, J=5. 9Hz).3.84(3H,s), 4. 23(2H. t, J=5. 9Hz),6. 78 ....... 7.85 

(7H, m)o 

MS(m/z):479(M+),86o 

.. 

Example 43 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 25--2. 22(18H. m), 3. 02 ....... 3. 31(7H, m), 3. 84(3H. s), 

4.49......,4:60(2H,m),6. 78 ........ 7.86(7H,m)o 

MS(m/z):49l(M+), 980 

THIS SHEET HAS BEEN 
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Example 44 

[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-
3-yl] [4-[2-(dimethylamino)ethoxy]phenyl]methanone 

1H-NMR(CDCls, o):O. 85(3H, t. J=6Hz), 0. 94--2. 31(9H. m), 2. 37(6H, s), 

2. 78(2H. t,J=5.6Hz),3.84(3H.s), 4. 15(2H. t,J=5.6Hz),6. 77,.....,7.85(7H, 

MS(m/z):451(M~).58o 

Example 45 

[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-
3-yl] [4-[2-(diethylamino)ethoxy)phenyl]methanone 

1 H-NMR(CDC1 3 , o): 0. 87(6H, t), 1. 00......,2. 17Cl2H, m), 3. 22(4H. q), 3. 42 

(2H. t, J=4. 7Hz).3.6(1H,m), 3. 85(3H,s).4. 60(2H.t. J=4. 7Hz). 6. 78--

7. 87(7H,m)o 

MS(m/z):479(M+),86o 

Example 46 

[6-Methoxy-2-(4-methylcyclohexyl)benzo[b]thien-
3-yl][4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCla. o): 0. 97(3H. t.)=7. 2Hz), L 22......,2. 08(15H, m), 2. 51--2. 

69(4H,m),2.84(2H, t,J=5.9Hz).3.0(1H.m).3.84(3H,s),4. 21(2H, t,J=5.9 

Hz),6. 78......,7.88(7H,m)o 

MS(m/z):49l(M+), 980 

Example 47 

[6-Methoxy-2-(1-cyclooctenyl)benzo[b]thien-3-yl] 
(4-(2-(1-piperidinyl)ethoxy]phenyl]methanone · 

1 H-NMR(CDC1 3 , o): 0. 97--2. 59(1911. rn). 2. 65--2. 78(4H. rn), ·2. 93(2H, br 

t),3. 79(3H,s),4.25(2H. hr t),6. 74 ......... 8.05(7H,m)o 
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MS(m/z):503(M+).98o 

Example 48 

(6-Methoxy-2-methylbenzo[b]thien-3-yl)[4-[2-

( 1-pyrrolidin~l)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 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(7H, 

MS(m/z):395(M+),84o 

Example 49 

(6-Methoxy-2-chlorobenzo[b]thien-3-yl)[4-[2-

(1-pyrrolidinyl)ethoxy]phenyl]methanone 

I H-NMR(CDsOD, o): 1. 83--1. 98(4H. m), 2. 84--2. 91(4H, m), 3. 15(2H. t, J 

=5.4Hz), 3. 75(3H,s).4.26(2H, t, J=5.4Hz). 6. 94--7.86(7H.m)o 

MS(m/z):417.415o 

Example 50 

(2-Cyclohexylbenzo[b]thien-3-yl)[4-[2-(1-

piperidinyl)ethoxy]pheny1Jmethanone · 

1 H-NAIR(CDCla. o): 1. 09--2. 22(16H, m), 2. 64--2. 76(4H, m), 2. 95(2H. t, 

J=5. 7Hz), 3.0(1H,m),4.30(2H. t,J=5. 7Hz),6.83--7.89(8H,m)o 

MS(m/z):447(M+), 980 

Example 51 

(6-Methoxy-2-cyclohexylbenzo[b]thieQ-3-yl)[4-

[2-(1-piperidinylcarbonyl}ethyl]phenyl]methanone 

THIS SHEET HAS BEEN 
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1 H-NMR(CDC1 3 , o): 1. 14-2. 20Cl6H, 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)o · 

MS(m/z):489(M+),363.349o 

Example 52 

(6-Methoxy-2-cycloheptylbehzo(b]thien-3-y1)[4-
[2-( 1-piperidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 26-2. 06(18H, m), 2. 55-2. 71 (2H, m), 2. 94-3. 14 

(2H.m),3.30,....,3.61(4H,m),3.84(3H.s),6. 77,....,7.80(7H,m)o 

MS(m/z):503(M+)o 

Example 53 

(6-Methoxy-2-cyclohexylbenzo[b)thien-3-yl)[4-
[2-(dimethylcarbamoyl)ethyl]phenyl]methanone 

. . 
1 H-NMR(CDC1 3 , o): 1. 10--2. 17ClOH. 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(M+), 3620 

Example 54 

C6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-
[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NAIR(CDC1 3 , o): 1. 30-2. 90(18H. m), 2. 97(2H. t, J=6Hz), 3. 35(1H, m), 

3.85(3H.s), 4.32(2H, t,J=6Hz),6.80,..:.,7.40(5H.m), 7.84(2H,d,J=8.8Hz) 0 

MS(m/z):463(M+),352.98o 

Example 55 

[6-Methoxy-2-(4-oxocyclohexyl)benzo(b]thien-3-
ylJ (4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1iiii1iiimr THIS SHEET Hf~S BEEN 
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1 H-NMR(CDC1 3 , o): 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--7.30(5H. m). 7.81(2H.d,J=9Hz)o 

MS(m/z):491(M+),380, 980 

Example 56 
(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

.[2-( 1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3, o): 1. 18--2. 05(14H, m), 2. 57(2H, t, J=7. 7Hz), 3. 08(2H, 

t, J=7. 9Hz), 2. 80.._.3·. 60(1H. m), 3. 20--3. 60(4H. m), 3. 84(3H, s), 6. 83(1H, 

dd, 1=8. 8.2.4Hz), 7. 15--7. 42(4H. m), 7. 75(2H,d, J=8.4Hz)o 

MS(m/z):475(M+)o 

Example 57 
[6-Methoxy-2-(2-methylcyclohexyl)b~nzo[b]thien-

3-yl] [4-[2-( 1-pyrrolidinylcarbonyl )ethyl]phenyl]methanone 

1 H-NMR(CDCl3, 0) :0. 84(3H, d, J=7. 3Hz), 1. 2s.-...2. 10Cl3H, m), 2. 57(2H. 

t, J=7.5Hz),3.07(2H. t,J=7.5Hz).2. 9Q.-...3.60(5H.m),3.84(3H,s),6.82(1 

H, dd, 1=8. 8. 2. 4Hz), 7.11--7. ?5(4H. m), 7. 73(2H. d, 1=8. 4Hz) 0 

MS(m/z):489(M+)o 

Example 58 
(6-Methoxy-2-cycloheptylbenzo(b]thien-3-y1)[4-

[2-(1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3, o): 1. 26--2. 15Cl6H, 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, 1=8. 8. 2. 4Hz). 7. 20-7. 34(4Jl, m), 7. 75(2H, d, 1=8. 4Hz)o 

MS(m/z) :48901+), 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-cyclohexylbenzo[b]­

thien-3-yl) [4-[ 3-( 1-piperidinyl)propyl]phenyl]methanol 

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-cyclohexylbenzo[b]thien-3-yl)[4-[3-(1-
piperidinyl)propyl]phenyl]methanone. 

1 H-NMR(CDC1 3 , o): 1. 15--2. 09(16H. m), 2. 30--2. 57(6H. m), 2. 62--2. 96 

(4H,rn).3.84(3H,s),6. 78--7. 79(7H.m)o 

MS(rn/z):475(M+), 980 

The following compounds of Examples 60 to 63 

were synthesized in the same manner as in Example 59. 

Example 60 
(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

' [3-(1-piperidinyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l.13--2.19Cl8H. m), 2. 40--3. 29ClOH. m), 3. 85(3H. 

s), 6. 78.-....7. 79(7H. m)o 

MS(m/z):489(M+), 98Q 

Example 61 

(6-Methoxy-2-cyclohexylbenzo[b]thien-~-yl)[4-

[3-(dimethylamino)propyl]phenyl]methanone 
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1H-NMR(CDC1 3 , o):l. 05--2. 16(12H. m), 2. 35(6H. s), 2. 35--2. 98(4H, m), 

3.85(3H,s), 6. 78~7.82(7H,m)o 

MS(m/z):435(M+),58o 

Example 62 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl}[4-
[3-( 1-pyrrolidinyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 18"'2. 07(16H, m), 2. 54 ....... 3, 15(9H, m), 3. 84(3H, s), 

6. 78--7.80(7H,m)o 

MS(m/z):461(M+), 840 

Example 63 

(6-Methoxy-2-cyclohexylbenzo[b)thien-3-yl)[4-

[4-(1-pyrrolidinyl)butyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 20--2. 15(18H, m), 2. 40,.....2. 85(8ff, 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(2 

H, d, J=8. lHz)o 

MS(m/z):475(M+),84o 

Example 64 

50 mg of [6-methoxy-2-(4-oxocyclohexyl)benzo­

[b]thien-3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]metha­
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 obt in 32 mg of 

[6-methoxy-2-(4-hydroxycyclohexyl)benzo[b]thien-3-yl 

[2-(1-piperidinyl)ethoxy]phenyl]methanone. 

1 H-NMR(CDCl3, o): 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.s).4.41(2H,t,J=6Hz),6. 70"'7.30(5H,m),7. 

80(2H,d,J=9Hz)o 

MS(m/z):493(M+), 382.323. 980 

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 dissolve9 in 20 ml of 

dichloromethane, 100 mg of 6-methoxy-2-cyclohexylbenzo­

[b]thiophene and 200 mg bf aluminum chloride were added, 

and the mixture was stirred at room temperature for 2 

hours. 1 ml of THF, O. 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

hexylbenzo[b]thien-3-yl) [~-[3-( 1-pyrrolidinylcarbonyl)­

propyl]phenyl]methanone. 
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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[b]thien-3-yl)[4-

[3-( 1-piperidinylcarbonyl)propyl]phenyl]methanone 

1 H-NMR(CDC1s. o):l.17---1. 86(16H. m), 1. 91--2.15(2H. m), 2. 34(2H. t, 

J=6. 8Hz), 2. 76(2H. t, J=7. 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 

MS(m/z):503(M+), 1270 

Example 67 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-y1)[4-
[4-( 1-piperidinyl)butyl]phenyl]methanone 

1H-NMR(CDC1 3 , o): 1. 25--2. 05(20H. m), 2. 24--2. 39(6H, m), 2. 69(2H. t, 

J=7. OHz), 2. 80.....,3. IO(lH, m), 3. 84(3H. s). 6. 84(1H, dd, J-=9. O. 2. 4Hz). 7. 1 

3 ......... 7_ 27(5H,m), 7. 74(2H,d,J=8.4Hz)o 

MS(m/z):489(M+), 980 

Example 68 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(dimethylcarbamoyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 15---1. 85(12H. m), 1. 90--2. 20(2H, m}, 2. 33(2H. t, 

J=6.8Hz), 2. 76(2H. t,J=7. 7Hz),2. 95(6H,s).3.85(3H,s),6. 77.......,,7.80(7 

MS(m/z):463(M+),87o 

Example 69 

35 mg of (6-methoxy-2-cyclopentylbenzo[b]thien-
3-yl) [4-[2-(dimethylamino)ethoxy]phenyl]methanone 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 alkalipe, 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-cyclopentylbenzo[b]thien-3-

yl) [4-[2-(dimethylamino)ethoxy]phenyl]methanone. 

I H-NMR(CD3QD, o): 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--7.87(7H,m)o 

MS(m/z):409(M+),58o 

The following compounds of Examples 70 to 132 

were synthesized in the same manner as in Example 69. 

Example 70 

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

[2-(diethylamino)ethoxy]phenyl]methanohe 

1 H-NMR(CD 3 0D, o): 1. 06(6H,. t, J=7. 2Hz), 1. 20--2. 21(81f. ·m), 2. 64(4H, 

q),2.89(2H. t. J=5. 7Hz).4. 12(211. t, J=5. 7Hz). 6.68--7. 84(7H,m)o 

MS(m/z):437(M+), 860 

Example 71 

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

[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDaOD, o): 1. 23 ........ 2. 15Cl2H. m), 2. 62 ........ 2. 79(4H, m), 2. 99(2H. t, 

J=5.5Hz), 4. 22(211. t, J=5.5Hz). 6. 59 ........ 7_ 84(7H, m) 0 

MS(m/z):435(M+),84o 
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Example 72 

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

[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD 30D, o): 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)o 

MS(m/z):463(M+), 1120 

Example 73 

(6-Hydroxy-2-cyclopentylbenzo[b]thien-3-y1)[4~ 

[2-[1-(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

1 H-NMR(CD30D, o): 0. 89(3H, d, J =5. ?Hz), I. 29--2. 15(15H. m). 2. 81--3. 

04(5H,m),4. 24(2H. t, J=5. 6Hz), 6. 69 ........... 7.84(7H,m) 0 

MS(m/z):463(M+), 1120 

Example 74 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

[2-(dimethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CD30D, o): 1. 09--2. 29 OOH. m), 2. 36 (6H. s), 2. 81 (2H. t, J =5. 5 

Hz),4. 19(2H. t,J=5.5Hz), 6.6?---7.83(7H,m)o 

MS(m/z):423(M+), 580 

Example 75 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CD30D, o):l.11(611. t, J=?. 2Hz). l. 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)o 

MS(m/z):451(M+),86o 
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Example 76 

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

[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDsOD, o): 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)o 

MS(m/z):449(M+),84o 

Example 77 
(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDsOD, o):l.15--2.14(16H, m), 2. 50,....,2. 61(4H, m), 2. 80(2H, t, 

J=5. 5Hz), 3. O(lH, m), 4. 18(2H, t, J=5. 5Hz), 6. 67--7. 80(7H, m) 0 

MS(m/z):463(M+), 980 

Example 78 

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

[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

MS (m/z) : 477 (M+), 112. 

Example 79 
(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[ 2-[ 1- ( 3-methylpiperidinY"l) ]ethoxy]phenyl ]methanone · 

1 H-NMR(CD 30D, o):O. 87(3H. d, J=5. 7Hz), 1. 01--2. 26(17H, m), 2. 73--3. 

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

MS(m/z):477(M+), 1120 

Example 80 

. (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-
[2-(N-morpholinyl)ethoxy]phenyl]methanone 
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1H-NMR(CD 3 0D, o):O. 89 ........ 2. 06(1QH, m), 2. 59(4H, hr t), 2. 82(2H, t, J=5. 

5Hz),3. 70(4H, br t),4.23(2H, t,J=5.5Hz), 6. 69 ........ 7.85(7H,m)o 

MS(rn/z):465(M+), 1000 

Example 81 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[2-[1-(4-methylpiperazinyl)]ethoxy]phenyl]methanone 

1 H--NMR(CDsOD, o):O. 89,.......2. 08(10H, rn), 2. 58(3H, s), 2. 61,.....,3. OO(lOH. 

m).4.23(2H.t,J=5.4Hz),6.68 ........ 7.83(7H,m)o 

MS(m/z): 478(M+), 1130 

Example 82 
(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

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

1 H-NMR(CDsOD, o): 1. 08---2. 17 ClOH. m), 2. 80---3. 04(9H, m), 3. 75(2H. s), 

4. 28(2H, t, J=5. 6Hz), 6. 68---7. 82(11H. m)o 

MSCm/z): 511 Ort) .. 1460 ' ' I 

Example 83 
(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-[ 1-(4-hydroxypiperidinyl)]ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D~ o): 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)o 

MS(m/z):479(M+), 1140 

Example 84 

(6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
[2-(dimethylamino)ethoxy]phenyl]methanone 
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1 H-NMR(CD 3 0D, o): 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)o 

MS(m/z):437(M+),58o 

Example 85 
(6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 

1H-NMR(CD 3 0D, o):l.11(6H. t, J=7. 2Hz), l. 22,;..,l. 93Cl2H. m), 2. 71(4H. 

q), 2.97(2H. t,J=5.6Hz).4.20(2H. t, 1=5. 6Hz).6. 79--7.83(7H.m)o 

MS(m/z):465(M+),86o 

Example 86 
(6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[ij-

[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD
30D, o): 1. 17--2. 07Cl6H. m), 2. 71--2. 99(4H. m), 3. 08(2H. t, 

J=5.5Hz).4. 26(2H. t,J=5.5Hz), 6.69--7.86(7H,m)o 

MS(m/z):463(M+),84o 

Example 87 
(6-Hydroxy-2-cycloheptylbenzo(b]thien-3-yl)[ij-

[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDaOD, o): 1. 24--2. 07 (18H, m), 2. 53--2·. 68(4H, m), 2. 83(2H. t, 

J=5.6Hz),4.23(2H,t,J=5.6Hz),6. 69 ......... 7.83(78,m)o 

MS(m/z):477(M+),98o 

Example 88 
(6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 
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1 H-NMR(CD 3 0D;o):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(7H,m)o 

MS(m/z) :491(M+), 1120 

Example 89 

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

[2-[1-(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o):O. 83(3H. d, J=5. 7Hz), 1. 53 .......... 2. 06(18H. m), 2. 77,.....,3_ 

08(5H,m),4.21(2H, t,J=5.6Hz),6.67 .......... 7.82(7H,m)o 

MS(m/z): 49101+), 1120 

Example 90 

[6-Hydroxy-2-(2-methylcyclohexyl)benzo[b]­

thien-3-yl] [4-[2-( 1-pyrrolidinyl)etnoxy]phenyl]methanone 
. 

1 H-N.MR(CDaOD, o) :0 .. 83(3H, d, J=7. OHz), 1. 28--2. 05(13H, m), 2. 68--2. 

86(4H,m), 3. 01(2H, t, J=5.5Hz),4. 24(2H, t, 1=5. 5Hz), 6.69 ........ 7.84(7H,m)0 

MS(m/z):463(M+), 840 

Example 91 

[6-Hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR (CD 3 OD, o) : 0. 83 (3H, d, J =7. OHz), 1. 23--2. 15 Cl5H, 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(7H,m)o 

MS(m/z):477(M+),98o 

Example 92 

[6-Hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] (4-[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

i11ii1iiur 
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1 H-NMR(CD 30D, o):O. 84(3H. d. J=7. OHz).1.12 ........ 2. 03(17H. m), 2. 85.-..2. 

95(4H.m). 3.07(2H. t,J=5. 7Hz),4.24(2H. t, J=5. 7Hz).6. 69,...,7.84(7H,m)o 

MS(m/z):491(M+), 1120 

Example 93 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-
3-yl][4-[2-(dimethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CD30D, o): 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)o 

MS(m/z):437(M+),58o 

Example 94 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-
3-yl] [4-[2-(diethylamino)ethoxy]phenyl]methanone 

· 1 H-NMR(CD 30D, o) :0. 88(3H, d, 1=1. OHz).-1. 18(6H. t)r 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(7 

H, m)o 

MS(m/z):465(M+), 860 

Example 95 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-
3-yl] [4-[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD30D, o): 0. 88(3H, d, J =5. 5Hz), 1. 17--1. 96(13H. m), 2. 76.....,2. 

89(4H, rn). 3. 08(2H. t, J=5. 4Hz), 4. 26(2H. t, J=5. 4Hz), 6. 78--7. 84(7H. rn)o 

MS(m/z):463(M+),84o 

Example 96 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo(b]thien-
3-yl] [4-(2-( 1-piperidinyl)ethoxy]phenyl]methanone 
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1 H-.NMR(CD 3 0D, o):O. 88(3H. d, J=5. 9Hz).1.16"'2. 03(21H .. m), 3. 58(2H. 

t,J=4.6Hz),4.49(2H. t, J=4.6Hz).6. 77,....,7.86(7H,m)o 

MS(m/z):477(M+), 980 

Example 97 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

1H-NMR(CD 3 0D, o) :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)o 

MS(m/z):491(M+), 1120 

Example 98 
[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-[ 1-(3-methylpiperidinyl) ]ethoxy]phenyl]­

methanone 

1 H-NMR(CD 3 0D, o): 0. 84......,t 00(6H. m). 1. 00---3. 20(20H. m), 4. 30(2H, t, 

J=5.5Hz), 6.68......,7.83(7H,m)o 

MS(m/z): 491 (M+), 1120 

Example 99 
[6-Hydroxy-2-(4-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, 6): 0. 94(3H, d, J=7. 7Hz), 1. 02 ......... l. 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(7H.m)o 

MS(m/z):477(M+), 980 

Example 100 

[6-Hydroxy-2-(~-cyclooctenyl)benzo(b]thien-3-

yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 
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1 H-NMR(CD 3 0D, o):0.84--1.88(19H,m),2.57 ....... 2.84(6H,m).4. 18(2H,t), 

6. 7°7--7. 94(7H, m)o 

MS(m/z):489(M+),98o 

Example 101 

(6-Hydroxy-2-methylbenzo[b]thien-3-y1)[4-[2-
(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): ~· 77 ....... 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)o ·. 

MS(m/z):381(M+),84o 

Example 102 

(6-Hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-
[3-( 1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(C.D 3 0D, o): 1. 25---2. 17Cl6H. m), 2. 46---2. 66(6H. m), 4. 09(2H. t, 

J=6Hz), 6.68---7.82(7H,m)o 

Example 103 

(6-Hydroxy-2-cyclohexylbenzo~b]thien-3-y1)[4-

[3-(diethylamino)propoxy]phenyl]methanohe 

· 1 H-NMR(CD 3 0D, o):l. 07---2°.-13(18H. m), 2. 68---2. 97(7H. m), 4.15(2H, t, 

J=5.9Hz),6. 71---7.83(7H,m)o 

MS(rn/z):465(M+),86o 

Example 104 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDaOD, o): 1. 11--2. 22(1611, m), 2. 67---3. 06(7H, m), 4. 13(211, t, 

J=5.8Hz), 6.68---7.85(7H,m)o 

MS(m/z):463(M+),84o 

THJS SHEET .HAS BEEN 
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Example 105 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 16--2. 13(18H, m), 2. 58.-...2. 89(7H. m), 4. 11(2H. t, 

J=6Hz) •. 6. 68-7."81(7H. m)o 

MS(m/z):477(M+),98o 

Example 106 
(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-(1-homopiperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 17 ......... 3. 38(27H. m). 4. 20(2H. t, J=5. 6Hz), 6. 78 ........ 7. 

83(7H,m)o 

MS(m/z):491(M+), 1120 

Example 107 
{6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-[ 1-(3-methylpiperidinyl) ]propoxy]phenyl]methanone 

1 H-NAlR(CDsOD, o):O. 95(3H. d, J=5. 9Hz), l. 06 ....... 3. 34(24H, m), 4.15(2H. 

t, J=5.8Hz), 6. 68.......,7.82(7H,m)o 

MS(m/z):491(M+), 1120 

Example 108 
C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

[3-(N-morpholinyl)propoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 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 (7H. m) o 

MS(m/z):479(M+), 1000 

--·----···-·------~·: ·---~ !I.I •.... -·..,.. i_,_,, 3 B1-E1" 
1
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Example 109 

(6-Hydroxy-2-cyc~ohexylbenzo[b]thien-3-yl)[4-

[3-[ 1-(4-methylpiperazinyl)]propoxy]phenyl]methanone 

1 H-NMR(CD30D, o): 1. 14--2. 10(12H. m), 2. 52(3H. s), 2. 57--2. 90(11H. 

m),4. 17(2H. t,J=6Hz), 6. 78,.....7.82(7H.m)o 

MS(m/z):492(M+), 1130 

Example 110 

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

[3-[2-(1,2,3,4-tetrahydroisoquinolinyl)]propoxy]phenyl]­

methanone 

MS (m/z) : 525 (M+), 146. 

Example 111 

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

[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

1H-NMR(CD300, o):l. 25--2. 24(18H. m). 2. 51 ....... 3.16(1H, m). 4.11(2H. t, 

J=5. 9Hz). 6. 68--7. 84(7H. m)o 

MS(m/z):477(M+),84o 

Example 112 

(6-Hydroxy-2-cy'cloheptylbenzo [ b J thien-3-yl) [ 4-

[ 3- ( 1-p i per idinyl )propoxy ]phenyl Jmethanone 

1 H-NMR(CD3QD, o): 1. 17,.....,2. 17(20H, m), 2. 42--2. 75(7H. ·m), 4. 09(2H. t, 

J=5.9Hz), 6.68,.....,7.83(7H.m)o 

MS(m/z):491(M+), 980 

Example 113 

(6-Hydroxy-2-cycloheptylbenzo[b)thien-3-yl)[4-

[3-(1-homopiperidinyl)propoxy]phenyl]methanone 

E SHEET H{-\S BEEN 

R:::P' M'EO "i1..1 l,.pU 
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1 H-NMR(CD30D, o):l. 24---2.17(22H, m), 2. 71---3. 00(7H. m), 4.11(2H, t, 

J=5. 9Hz), 6. 67,....,7. 81(7H, m)o 

MS(m/z):505(M+), 1120 

Example 114 

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

[2-(1-piperidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 15,....,1. 94Cl6H. m), 2. 73,....,3. 03(4H, m), 3. 27--3. 64 

(4H, m), 6. 68........,7. 77(7H,m)o 

MS(m/z):475(M+),348.335o 

Example 115 

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

[3-(1-piperidinyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o) :l.10,....,2.17Cl6H. m), 2. 33---2. 98(10H. m), 6. 64,....,7. 7 

4 (7H, m)o 

MS(m/z):461(M+), 980 

Example 116 

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

[2-( 1-piperidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR (CD 3 0D, o): 1. 11---2. 17 Cl8H. m). 2. 56---2. 80 (2H. m). 2. 92--3. 20 

(2H, m), 3. 27--3.60(4H,m), 6. 67---7. 75(7H,m)o 

MS(m/z):489(M+), 363. 3490 

Example 117 

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

[3-(1-piperidinyl)propyl]phenyl]methanone 
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1 H-NMR(CD 3 0D, o): I. 22.--.2. 15Cl8H. 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 

MS(m/z):475(M+),98o 

Example 118 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(dimethylamino)propyl]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 13--2. 12Cl2H. m), 2. 72""'3. 12(4H. m), 2. 77(6H, s). 

6. 77--7. 81(7H,m)o 

MS(m/z):421(M+), 580 

Example 119 
(6-Hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCh. o): 1. 30--2. 30Cl4H, m). 2. 60(4H, rn), 2: 85(2H, t, J=6Hz), 

3. 30(1H,m),4. 18(2H, t, J=6Hz), 6. 60--7. 30(5H, m), 7. 75(2H,d,J=8.8Hz)o 

MS(m/z):449(M+),98o 

Example 120 

[6-Hydroxy-2-(4-hydroxycyclohexyl)benzo[b]­
thien-3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1H-NMR(CDsOD, o):l.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)o 

MS(m/z):479(M+), 368. 309, 980 

Example 121 

(6-Hydroxy-2-cyclododecylbenzo(b]thien-3-yl)[4-
[2-(1-piperidinyl)ethoxy]phenyl]methanone 

THiS SHEET HAS BEEN 
REPLACED 
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1 H-NMR(CDCls. o):l.15-1. 85(28H. m), 2. 65(4H. t, 1=4. 8Hz), 2. 92(2H, 

t, 1=5. 5H z).3.00 ......... 3.40(1H,m), 4. 29(2H. t, J=5. 9Hz).6.87--7.86(8H. 

MS(m/z):547(M+), 980 

Example 122 

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

( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o) :1. 28(6H, d, J=6. 8Hz), 1. 45--1. 84(6H, m), 2. 61(4H, t, 

J=2.6Hz). 2.85(2H,t.J=5. 7Hz).3.31(1H. m).4. 19(2H, t,J=5.5Hz),4.5""'5. 

2(1H. br s). 6.65'"'-'7.24(5H.m), 7. 85(2H, d, J=8. 8Hz)o 

MS(m/z):423(M+), 980 

Example 123 

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

( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 27(6H. d, J=6. 8Hz). 1. 80--2. 05(4H, m), 2. 91(4H. t, 

J=3. OHz), 3. 11(2H. t. J=5. !Hz). 3. 00--3. 44ClH. m). 4. 27(2H. t, 1=5. 3Hz). 

4. 0--4. 5(1H, br s), 6. 67--{J6(7H, m)
0 

MS(m/z):409(M+),84 0 

Example 124 

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

[2-(1-pyrrolidinylcarbonyl)ethyl]phenyl]rnethanone 

1 II-N~fR(CDCl3, 0): 1. 20 ........ 2. 04(14H. m). 2. 59(2H. t, J=7. 9Hz). 3. 07(2H. 

t, J=7. 9Hz), 2. 80......,3. 60(1H, m), 3. 25,......3. 55(4H, m), 6. 72--7. 78(811. m) 0 

MS(m/z):461(M+), 720 

· ....... · ·: .. . :·. .: . · .. 
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Example 125 

(6-Hy~roxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-( 1-pyrrolidinyl)propyl]phenyl]methanone 

1 H-NMR(CDCl 3, o): 1. 10.-..2. 20 (16H. m). 2. 60......,3. 00 (9H. m). 6. 69......,7. 7 4 

(7H,m)o 

MS(m/z):447(M+), 840 

Example 126 
[6-Hydroxy-2-(2-methylcyclohexyl)benzo(b]thien-

3-yl] [4-[2-( 1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDCl3, o):O. 82(3H, d, J=7. OHz).1.10,......2. 20(13H. m), 2. 59(2H, 

t, J=7. 7Hz), 2. 90......,3.80(1H,m), 3.07(2H. t, J=7. 9Hz).3.40(4H, t,J=6.6H 

z).6. 78(1H,dd, J=8.6.2.4Hz), 7. 03......,7.31(4H,m), 7. 72(2H,d,J=8.4Hz)o 

MS(m/z):475(M+),72o 

Example 127 
(6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3, o): 1. 20""'~· 15(16H, m), 2. 59(2H. t, J=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. 74(2H,d, J=8.4Hz)o 

MS(m/z):475(M+),259.72o 

Example 128 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(1-pyrrolidinylcarbonyl)propyl]phenyl]methanone 

THiS SHEET HAS BEEN 
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1 H-NMR(CDCl3, o): 1. 50--2. 17Cl4H, m), 2. 24(2H, t, J=6. 4Hz), 2. 74(2H, 

t,J=7.5Hz),3.28......,3.55(5H,m), 6. 78(1H,dd, J=8. 8, 2.4Hz). 7. 09,....,7. 26(5 

H,m), 7. 72(2H,d,J=8.4Hz)o 

MS(m/z): 4 75(M+), 1130 

Example 129 
· (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[4-(1-pyrrolidinyl)butyl]phenyl]methanone 

1 H-NMR(CDC1 3, o):l. 13,.......2.08(18H,m).2.62......,2.94(8H.m),3. 10,.......3.40 

(lH. m). 6. 73(1H,dd, J78. 6. 2. 2Hz), 6.82......,7. 23(5H,m), 7. 67(2H,d,J=8. 1 

Hz)o 

MS(m/z):461(M+),84o 

Example 130 
(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-( 1-piperidinylcarbonyl)propyl]phenyl]methanone 

1 H-NMR(CDCh. o): 1. 12,.._.l. 85(16H, m), 1. 90......,2. 14(2H. m), 2. 37(2H. t, 

l=6. 8Hz), 2. 74(2H. t, J=7. 9Hz), 3. 30.....,3. 60(5H. m), 6. 77(1H, dd, "J=8. 8. 2. 

4Hz), 7.1.0.......,7. 26(5H, m), 7. 73(2H. d, J=8. lHz)0 

MS(m/z):489(M+), 1270 

Example 131 
(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[4-(1-piperidinyl)butyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o):l.17,.......2. 03(20H. m), 2. 30,....,2. 75(611, m). 2. 80.-.-3. 20 

(lH, m), 3. 50,.......4. 10(2H, m), 6. 71(111, dd, J=8. 8, 2. 4Hz), 7. 07--7. 22(5H. m), 

7. 70(2H,d, J=8.4Hz)o 

MS(m/z):475(M+), 980 

, . . 
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&:«ample 132 

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

[3-(dimethylcarbamoyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 16,......,1. 85(12H, m), 1. 90,......,2. 15(2H, rn); 2. 35(211, t, 

J=7. 3Hz), 2. 75(2H,t,J=7. 7Hz), 2.5,......,3. l(lH,m).2. 96(6H,s),6.69 ........ 7. 79 

(8H, rn)o 

MS(m/z):449(M+),87o 

Example 133 

27 mg of (6-hydroxy-2-cyclohexylbenzo[b]thien-

3-yl) [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 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 

nnixture was stirred for 1 hour and extracted with ethyl 

acetate. The organic layer was dried over anhydrous 

~agnesium 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[b]thien-3-yl)[4-[2-(1-

piperidinyl)ethoxy]phenyl]methanone. 

1 H-NMR(CD30D, o):l.17 ........ L 96(16H, rn) •. 2. 62,......2. 73(4H, m), 2. 92(2H, t, 

J=5. 6Hz), 4.25(28, t, J=5. 6Hz), 6. 98,......,8. 22(12H, m)o 

MS(m/z):567(M+),98o 

The following compounds of Examples 134 to 138 

were synthesized in the same manner as in Example 133. 

Example 134 

(6-Dimethylcarbamoyloxy-2-cyclohexylbenzo[b]­

thien-3-yl) [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

.....----·····---·-··-----
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1 H-NMR(CDC1 3 , o): 1. 13,....,2. 11 (16H. m), 2. 54,....,2. 65(4H, m), 2. 86 (2H. t, 

J=5. 7Hz), 3.02(6H.s),4.22(2H, t, J=5. 7Hz),6.83--7.88(7H,m)o 

MS(m/z):534(M+),98. 720 

Example 135 

(6-Benzoyloxy-2-cyclohexylbenzo[b]thien-3-yl) 

[4-[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDsOD, o): 1. 17--2. 16Cl4H, m). 3. 27--3. 50(4H, m), 3. 59(2H. t), 

4. 43(2H, t), 7. 03--8. 24(12H,m)o 

MS(m/z):553(M+),84o 

Example 136 

(6-Benzoyloxy-2-cycloheptylbenzo[b]thien-3-yl) 

[4-[3-(1-piperidinyl)propoxy]phenyl]me~hanone 

1 H-NMR(CDCls, o): 1. 17--2. 62(20H. m), 3. 02--3. 23(6H, m), 4. 12(2H, m), 

6. 71--8. 27(12H,m)o 

MS(m/z):595(M+), 980 

Example 137 

(6-Benzoyloxy-2-cycloheptylbenzo[b]thien-3-yl) 

[4-[3-(1-homopiperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDCla. o):l. 26--2. 49(22H, m), 3. 04--3. 44(6H, m), 4.11(2H. m), 

6. 81.....,8. 27(12H,m)o 

MS(m/z):609(M+), 1120 

Example 138 

(6-Benzoyloxy-2-cycloheptylbenzo[b]thien-3-yl) 

[4-[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

ilii~iif THIS SHEET HAS BEEN 
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1 H-NMR(CDC1 3 , o): 1. 21--2. 63Cl8H. m), 3. 20 ........ 3. 39(4H, m), 4. 09 ....... 4. 22 

(2H, m), 6. 83.......,8. 27(12H, m)o 

MS(m/z):581(M+), 840 

Example 139 

A mixture of 10 mg of [6-hydroxy-2-(4-hydroxy­

cyclohexyl)benzo[b]thien-3-yl] [4-[2-( 1-piperidinyl)­

ethoxy]phenyl]methanone, 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)benzo[b]thien-3-yl][4-[2-(1-piperi­

dinyl)ethoxy]phenyl]methanone. 

1 H-NMR(CDCla. o):l.10 ........ 2. 20Cl4H. m), 2. 01(3JI. s). 2. 31(3H. s), 2. 60 

........ 2. 90(4H, m), 3. 03(2H, t, J=6Hz). 4. 36(2H. t, J=6Hz). 4. 70(1H, m), 6. 80 ........ 

1. 60(5H, m), 7. 80(2H, d, J=8.8Hz)o 

MS(m/z):563(M+), 452. 434. 393. 351. 309. 980 

The following compound of Example 140 was 

synthesized in the same manner as in Example 139. 

Example 140 
(6-Acetoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 10 ......... 2. 20(16H, m), 2. 31 (3H, s), 2. 40......,2. 70(4H. m), 

2. 81(2H, t, J=6Hz). 3. OO(lH, m), 4. 19(2H. t, J=6Hz). 6. 80 ........ 7. 60(5H, m), 7. 
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80(2H,d,J=8.8Hz)o 

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

Preparation example A tablet 

Active ingredient 
Starch 
Lactose 
Carboxymethylcellulose calcium 
Talc 
Magnesium stearate 

mg/tablet 

10.0 

20.0 

142.0 

5.0 
2.0 

1.0 

180 mg 

The active ingredient is pulverized into a 
grain size of 70 microns or less, the starch, ·1actose and 
carboxymethylcellulose calcium were added thereto, and 
the mixture is sufficiently mixed. A 10% starch paste is 
added to the mixture and the resultan~ mixture is stirred 
and mixed to prepare granules. After d~ying, 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 
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1. A benzothiophene derivative repre~s~e~nirileifr'~rr-H'T'zr--~---l 

following general formula or a salt thereof 

o-Q-A-CCH2)~-B-N<:: 
RI 

wherein, 
1 R 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, 

R
2 denotes a halogen a·tom; 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 R4 each denote a hydrogen atom or a 
lower alkyl group, or R3 and R4 combine with the nitrogen 
atom to which they bind, to denote a he~erocyclic ring 
which may further contain a hetero atom ·selected from O, 
S and N, 

A denotes 0 or CH2 , 
B denotes C=O or CH 2 , 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 

I 
R5 

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 

111111111111111111111111111111 
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thereof according to claim 2 wherein R3 and R 
a lower alkyl group, or R3 and R4 combine with the nitro­
gen 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 R1 denotes a hydrox­
yl group. 

5. The benzothiophene derivative or the salt 
thereof according to claim 4 wherein A denotes 0 and B 

denotes CH2 • 
6. The benzothiophene derivative or the salt 
thereof according to claim 5 which is (6-hydroxy-2-cyclo­
hexylbenzo[ b] thien-3-yl) [ 4-[ 2- ( 1-pyrrol idinyl )ethoxy]­
phenyl]methanone, (6-hydroxy-2-cyclohexylbenzo[b]thien-
3-yl) [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone, 
(6-hydroxy-2-cycloheptylbenzo[b]thien-3-y1)[4-[2-(1-
pyrrolidinyl)ethoxy]phenyl]methanone, (6-hydroxy-2-cyclo­
heptylbenzo[b]thien-3-yl) [4-[2-( 1-piperidinyl)ethoxy]­
phenyl]methanone, (6-hydroxy-2-isopropylbenzo[b]thien-3-
yl) [4-[2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone or 
(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-(1-piperi­
dinyl)ethoxy]phenyl]methanone. 
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
hexylbenzo[b]thien-3-yl) [ 4-[ 3- ( 1-pyrrolidinyl )propyl ]­
phenyl]methanone, (6-hydroxy-2-cyclohexylbenzo[b]thien-3-
yl) [ 4-[ 3-( 1-piperidinyl )propyl]phenyl]methanone or 
(6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-[2-(1-
pyrrolidinylcarbonyl)ethyl]phenyl]methanone. 
g. The benzothiophene derivative or the salt 
thereof according to claim 3 wherein R1 denotes a lower 
alkoxyl 
10. 

thereof 

group or a lower alkylcarbonyloxy group. 
The benzothiophene derivative or the salt 

according to claim 9 which is (6-methoxy-2-cyclo-

11111111111111 111111111111 IHI 
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hexylbenzo[b]thien~3-y1)[4-[2-(1-piperidinyl)ethoxy]-

phenyl]methanone or (6-acetoxy-2-cyclohexylbenzo[b]thien-

3-yl) [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone. 

11. A benzothiophene derivative represented by the 

general formula 

R 12~R' 
wherein, R12 denotes a lower alkoxy group, and R2 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. 

' lll\lll llllll 111\l lllll 111111 
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ABSTRACT 

A benzothiophene derivative represented by the 
formula 

RI 

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 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 

Technical Field 
This invention relates to novel benzothiophene 

derivatives having a~ antiestrogenic activity, and re­
lates more detailedly to benzothiophene derivatives 
represen~ed.by the formula 

R' 

wherein, 
R1 denotes h d t h d 1 a y rogen a om, a y roxy group, 

an alkoxy group having 6 or less carbon atoms, an acyloxy 

group of the formula R7CO-O- or R8S02 ~o- or an N,N-dial­

kyl-substituted or unsubstituted carbamoyloxy group ha­

.ving 6 or less carbon atoms in the alkyl moiety, 

R2 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 R7CO-O- or R8S02-0-, or an oxo group, 

R3 and R4 each denote a hydrogen atom or an al­

kyl group having 6 or less carbon atoms, or R3 and R4 

combine with the nitrogen atom to which they bind, to de­
note a heterocyclic ring which may further contain a he­

tero atom selected frp~ O, S and N, and which may be 

substituted by an alJcYl group having 6 or less carbon 

iinmrnmr THIS SHEET H1~S BEEN 
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atoms or a hydroxyl group, or may be a condensed ring 

with a benzene ring, 

R1 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, 

R8 de~otes an aryl group optionally_~ubstituted 

by an alkyl group having 6 or less carbon atoms, 

A denotes 0 or CH2 , 
B denotes C:O or CH2 , and 
n denotes ~ 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-biosynthesiz1ng 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 

5 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. 

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

(A) 

Tamoxifen is now widely used for treatment· of breast 
15 cancer, etc. as a represe~tative 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., 

20 ~. 439-442 (1963), J. Med. Chem. 8, 725-726 (1965), J. 
Med. Chem., _gg, 962-966 (1979)). 

Further, several benzothiophene derivatives 
having an antiestrogenic activity have been known· (see, 
Japanese La~d-Open Patent Publication No. 181081/1982, 

25 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 clinical 
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(B) 

However, all of these antiestrogenic agents 
also have an estrogenic activity too strong to be neg-

5 lected, simultaneously with the antiestrogenic activity, 
and they were yet unsatisfactory in this point. 

The present inventors have intensely researched 
for benzothiop.hene derivatives having an antiestrogenic 
activity, and as a result have fou~d that a series of 

10 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 

15 only a very weak estroge~ic activity. 

Disclosure of Invention 
The term "lower" in this description means that 

the carbon atom number of a group or compound to which 
20 this term was attached is 6 or less, preferably 4 or 

less. 
In the above formula CI), the "lower alkyl 

gro~p" can be straight-chain or branched chain,.and there 
can, for ~xample, be mentioned a methyl, ethyl, n-propyl, 

25 isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl or 
n-hexyl grou~ 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 "oycloalkyl group", those having 3 
to 12 preferably 3 to 8 carbon atoms are preferable, and 

there can, for example, be mentioned a cyolopropyl, 

5 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or 

cyclooctyl group and as the "cycloalkenyl , 
group", those having 4 to 12, preferably 5 to 8 ca.rbon 

atoms are preferable, and there can, for example, be 

mentione~·a )-cyclopentenyl, 1-cyclohexenyl, 1-cyclo-

10 heptenyl or 1-cyclooctenyl group. Further, 

15 

the ~halogen atom" includes a fluorine, chlorine, or 

bromine atom. 
The "acyloxy group" is specifically a group 

represented by the formula R7CO-O- or R8so2-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 

20 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, R8 denotes 

an aryl group optionally substituted by a lower alkyl 

group. 

25 As examples of the "acyloxy group", there can 
be mentioned acetoxy, propionyloxy, trifluoroacetyloxy, 
glycyloxy, 3-carboxypropionyloxy, 3-ethoxycarbonylpro­
pionyloxy, acetoxya9etoxy, phenylacetoxy, acryloyloxy, 
cyclohex~necarbonyloxy, benzoyloxy, 4-methoxybenzoyloxy, 

30 2-chlorobenzoyloxy, methanesulfonyloxy and p-toluenesul­
fonyloxy groups. 

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 

35 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
keny.l group, there can, for example, be mentioned a 
3-methylcyclopentyl, 3-hydroxycyclopentyl, 2-methylcyclo-

5 hexyl, 3-methylcyclohexyl, 4-methylcyclohexyl, 4-hydroxy­
cyclohexyl, 4-acetoxycyclohexyl, 4-benzoyloxycyclohexyl, 
4-oxocyclohexyl or 2-methylcycloheptyl group. 

When, in the above formula (I), R3 and R4 

"combine.· wi_th the nitrogen atom to which they bind, to 
10 denote a heterocyclic ring which may fUrther contain a 

het~r~ 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 

15 atom-containing ring is preferably a 5- to 7~membered 
heterocyclic ring. 

Thua, as examples of the group -N-R3 , there 
I 4 
R 

can be mentioned amino, methylamino, isopropylamino, 
dimethylamino, diethylamino, pyrrolidinyl, piperidinyl, 

20 homopiperidinyl, piperazinyl, morpholinyl, thiomorpholin­
yl, 3-methylpyrrolidinyl, 3-methylpipe~idinyl, 4-hydroxy­
piperidinyl, 4-methylpiperazinyl, 4-ethylpiperazinyl, 
2,3-dihydroindolyl or 1,2,3,4-tetrahydroisoquinolyl group. 

25 A preferred group of compounds among the com­
pounds of the above formula (I) are compounds or 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 

30 lo~er alk~l group, particularly a group of the formula 
5 -C-R 6 16 (wherein R5 and R· each denote a lower alkyl 

R 

group), or a cyoloalkyl group having 3 to 8 carbon atoms 
optionally substituted by a lower alkyl group or a hy-
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As specific examples of the compounds or the 
above- .formula· CI) provided by this invention, the .follow­
ing ones can be mentioned besides those set forth in the 

5 later-described examples. 
C6-hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-[1-C4-methylpiperazinyl)Jethoxy]phenyl]methanone, 
C6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-[1-C3-methylpyrrolidinyl)Jethoxy]phenyl]methanone, 
10 C6-hy~~oxy-2-cyclohexylbenzo[b)thien-3-yl)[4-

[2-(N~thiomorpholinyl)-ethoxy]phenyl]methanone, 

C6-methanesul.fonyloxy-2-cyclohexylbenzo[b]­
thien-3-yl) [4-[2-C 1-piperidinyl)ethoxy]phenyl]methanone, 

C6-hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
15 [2-(N-morpholinyl)ethoxy]phenyl]methanone, 

(6-hydroxy-2-cyclooctylbenzo[b]thien-3-yl)[4-
[2-C1-piperidinyl)ethoxy]phenyl]methanone, 

C6-hydroxy-2-cyclododecylbenzo[b]thien-3-yl)[4-
[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone, 

20 [6-hydroxy-2-C2-methylcyclohexyl)benzo(b)thien-
3-Yl] (4-(2-(dimethylamino)ethoxy]phenyl]methanone, 

[6-hydroxy-2-C4-hydroxycycloh~xyl)benzo[b]­
thien-3-yl] (4~[2-C 1-pyrrolidinyl)ethoxy]phenyl]methanone, 

[ 6-hydroxy-2-C 4.-hydroxycyclohexyl )benzo [ b)-
25 thien-3-yl][4-[2-(1-homopiperidinyl)ethoxy]phenyl]­

methanone, 
C6-hydroxy-2-isopropylbenzo(b]thien-3-yl)[4-[2-

(diethylamino)ethoxy)phenyl]methanone, 
.(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-

30 (1-homopiperidinyl)ethoxy]phenyl]methanone, 
C6-hydroxy-2-sec-butylbenzo(b]thien-3-yl)[4-[2-

C 1-piperidinyl)ethoxyJphenyl]methanone, 
{6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3~(dimethylamino)propoxy]phenyl]methanone, 

35 [6-hydroxy-2-C3-methylcyclohexyl)benzo[b)thien-
3-yl] (4-[3-C 1-piperidinyl)propoxyJphenyl]methanone, 
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C6-hydroxy-2-isopropylbenzo[b]thien-3-yl)(4-[3-

(1-piperidinyl)propoxy]phenyl]methanone, 
C6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-(diethylcarbamoyl)ethyl]phenyl]methanone, 
[6-hydroxy-2-C3-methylcyclohexyl)benzo[b]thien-

3-yl] [ 4-[2-C 1-piperidinylcarbonyl )ethyl]pheny1Jmethanone, 
C6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-

(1-piperid!nylcarbonyl)ethyl]phenyl]methanone, 
C67hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

10 [3-(1-homopiperidinyl)propyl]phenyl]methanone, 
C6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-CN-morpholinyl)propyl]phenyl~methanone, 

(6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-
[3-( 1-pyrrolidinyl)propyl)phenyl]methanone, 

(6-hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

5 

15 
· c3-(1-pyrrolidinylcarbonyl)propyl]phenyl]methanone, 

[6-hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-
3~yl) [4-[ 3-( 1-piperidinylcarbonyl )propyl]phenyl]­
methanone, 

20 .(6-hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-
[4-C1-piperidinyl)butyl]phenyl]methanone, 

C6-hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-
[4-C1-pyrrolidinyl)butyl]phenyl]methanone. 

According to tqis invention, the compounds of 
25 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 ac~d and phosphoric acid; or organic acids suQ~ as 

30 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 
35 above formula (I) or a sa~t thereof can, for example, be 

prepared by either 

iliiiflif 
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wherein R11 denotes a hydrogen atom or a lower alkoxy 
group, and R2 has the same meaning as above, 

5 with a co~po~nd of the formula 

.10 . 

X1 -co-0-A-(CHz)n-B-X2 . (m) 

wherein x1 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-OA-(CHz)n-B-X2 

(IV) 
Rt 1 

wherein R11 , R2, A, B, x2 and n have the same meaning 
as above, 

with an amine of the formula 

(V). 

15 wherein R3 and R4 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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(VI) 

wherein R3, R4 , A, B, x1 and n have the same meanings 
as above, and then 
(c) if necessary, converting the group R11 of the 

5 resultant compound of the formula 

R 1 i 

/3 o-0 A- (CH2) n-B- N "R·• 

(I - 1) 

wherein R11 , R2 , R3, R4 , A, Band n have the same 
meanings as above, 

to a ~ydroxyl group, an acyloxy group or an N,N-di-lower 
10 alkyl substituted or unsubstituted carbamoy~oxy 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 

15 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 so~vent, for 
example, a halogenated hydrocarbon such as dichlorometh-

20 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; in· the pre­
sence of a catalyst, for example, a Lewis acid such as 

25 aluminum chloride, aluminum bromide, zinc chloride, boron 
. . 

trifluoride, titanium tetrachloride or stannic chloride. 
Proper reaction temperature therefor is generally about 

I 1·H1 Q ,, I ',...·,..:::'._:-:-----
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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 
5 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 ~oles of the compound of.the 
formula (III) per mole of the compound of the formula 
(II). 

10 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 
15 obtained, and this compound is then reacted with the 

amine of the above formula CV). 
The r.eaction 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 

20 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. Proper reaction temperature there-

25 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 for.mula (V) to the compound of the above formula 

30 (IV), it is suitable to use generally at least one mole, 
usually on the orde~ of 1.5 to 10 moles of the amine of -
the formula (V) per mole of the compound of the -formula 
(IV). Wh~n the reaction is carried out in the absence of 
solvent, it is possible to use the amine of the formula 

35 CV) 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 or a deacidifying agent, 
for example, an organic base such as pyridine or tri­
ethylamine, or an inorganic base such as potassium carbo-

5 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 ~he_ above formula (II) and the compound of the 

10 above formula (VI) are reacted. 

15 

20 

25 

The reaction can be carried out in the same 
manner as described in the reaction of the compound of 
the above formula CII) ·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 CI-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 Lo the compound of the above 
formula (I) wherein R1 denotes a hyd~oxyl group can be 
carried out by subjecting the compound of the above 
formula CI-1) wherein R11 denotes a lower alkoxy group to 
dealkylation reaction. 

~he dealkylation reaction can generally be 
30 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; ~n 
aromatic hydrocarbon such· as benzene or toluene; or the 
li~e, in the coexistence of a sulfur compound such as 

35 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 r.eflux tempera ure o 

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 ~' for example by 
reacting the compound with an acyl halide in pyridine. 

Further, the conversion to the compound of the 
above for~ul~ (!).wherein ~ 1 denotes an N,N-di-lower 
alkyl-substituted or unsubstituted carbamoyloxy group can 
also be carried out easily by a process known per ~' for 
example by reacting the compound of the above formula (I) 

wherein R1 denotes a hydroxyl group with a substituted or 

15 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 ~ 
cdrresponding salt by treating i~ with an inorganic acid 

20 or an organic acid according to·a process known per~· 
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 

25 chromatog~aphy and thin layer chromatography. 
A compound in the case where B .denotes CH2 in. 

the compounds of the above formula CI-1) of this inven­
tion can, alternatively, be prepared by reducing a com­
pound of ~he following formula 

(I-2) 

1~1irrir~1r 
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- 13 - I wherein "R 11 , R2 , R3, R4 , A and n hav_e __ t_h_e~s-a_m_e~m-e_a_n_i_n-.Jgs 
as above, 

and then oxidizing the resultant compound. 
The reduction of the compound of the formula 

5 CI-2) can, for example, be carried out by treating it 
~1th 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 

10 

R11 

OH 
1a-Q-A-(CB,)n-CH,-N<: 

(I -3) 

wherein R11 , R?, R3, R4, A and n have the same meanings 
as above, 

can easily ·be carried out bf' treating it with chromium 
trioxide in· pyridine. 

15 In the compounds of the above formula (I) of 
this ~nvention, a compound wherein R2 d~notes 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 

20 or cycloalkenyl group substituted by an oxo group with a 
complex metal hydride such as sodium borohydride in a 
solvent such as tetrahydrofuran. 

Fµrther, a compound of the formula (I) wheretn 
R2 is a cycloalkyl or cycloalkenyl group substituted by 

25 an acyloxy group can be prepared by acylating a compound 
of the- formula CI) wherein R2 is a oyoloalkyl or cyclo­
alkenyl group substituted by a.hydroxyl group, according 
to ~ process known per .!!.· In this reaction, when a 
compound of the formula (I)_ wherein R1 is a hydroxyl 

30 group is used, R1 is acylated simultaneously and con-

iliiITTiU 
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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, 

5 namely compounds of the following formula 

10 

1!'~]!2 (II-1) 

wherein R12 denotes a lower alkoxy group and R2 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 

15 can, for example, by synthesized according to the follow­
ing Reaction formula 1. 

THIS SHEET HAS BEEN 
REPLACED 
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Reaction formula 1 

~ 
R11~~Li 

l (COOH)2 

............ 
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(Il-2) 

! Reduced if desired 

R11~R2 (Il) 

In the above formulae, Ra and Rb each denote a 
lower alkyl group, or combine with the carbon atom to 
which they bind to denote a cycloalkyl group optionally 

5 substituted by a lower alkyl group or an oxo group, and 
R11 has the same meaning as above •. . . . 

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

10 F..urther, 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 

THIS SHEET-HAS BEEN 
REPLACED 
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cycloalkyl or cycloalkenyl group substituted by an oxo 
group, in the same manner as described in the conversion 
of R2 in a compound of the formula CI). 

5 Effect of the Invention 
The th~s described benzothiophene derivabives 

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 

10 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. 

15 Assay of antiestrogenic activity 

20 

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

Namely, 2 µg/animal of estradiol and a test 
compound were subcutaneously administered to rats once a 
day ~or 3 days, the rats were killed on. the fourth day, 
and each uterus was weighed. Antiestrogenic activity was 
assessed depen~ing on whether or not the weight of the 

25 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. 

1he results are shown in the following table. 
30 As to antiestrogenic activity, when 0.1 mg/kg each of 

test compounds were administered, ~hose inhibitin• the 
uterine weight significantly at a level of significance 
of 1% and t-hose i~hibiting the uterine weight signifi­
ca~tly at a level of significance of 5% were expressed by 

35 ++ and +, respectively. 

f;:. 
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Table 

Compound Antiestrogenic activity 

Example 71 ++ 

Example 74 ++ 

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 i~vention repre­
sented by the formula (I) can be orally or parenterally 
(for example, intramuscularly, i~travenously, rectally, 

5 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 
qrug, can be used by formulating them into any dosage . . 

10 form of solid forms (e.g., tablets, hard capsules, soft 
caQsules, granules, powders, fine granules, pills, 
troche-s, etc. ) , semi-sol id. for ms Ce. g. , suppositories, 
ointments, etc.) and liquid forms (e.g., injections, 
emulsions, suspensions, lotions, sprays, etc.). An non-. . 

15 toxic additives usable in the above formulations, there 
can, for example, be mentioned starches, gelatin, glu-

This Sheet Has Been Replaced 
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THIS SHEET HAS BEEN 

REPLACED 



- 18 -

REPLACEMENT SHEET 

·1fAUG1997 

cose, lactose, fructose, maltose, magnesium carbonate, 
talc, magnesium stearate, methylcellulose, carboxymethyl­
celllilose or salts thereof, gum arabic, polyethylene 
glycol, p-hydroxybenzoic acid alkyl esters, syrups, etha-

5 nol, propylene glycol, vaselines, .carbowax, glycerol, 
sodium chloride,· sodium sulfite, sodium phosphate, citric 
acid, etc. The drug can also contain another therapeuti­
cally effective drug. 

The content of the compound of this invention 
10 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 ·wtS in the case of 
solid and semi-solid forms, and at a concentration of 
0.05 to 10 wtS in the case of liquid form. 

15 Th~ 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
t~on routes, the seriousness of symptoms, the diagnoses 
or· doctors, etc., but can be generally 0.05 to 50 mg/kg, 

20 p.referably 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 

25 patient and the diagnosis of the doctor as mentioned 
above. The above dose can be admi~istered once a day or 
in divided several portions per day. 

This invention is further described below 
according ~o examples and preparation examples. 

30 Preparation example 1 
3.2 g of 6-methoxybenzo[b]thiophene was dis­

solved in 3 ml of THF and the solution was cooled.with 
ice. 18.6-ml of n-butyllithium (15S hexane s"olution) 
wa~ gradually added _in a stream of nitrogen and the mix-

35 ture was stirred. A THF solution of 3.1 ml of cyclohex­
anone was added and the mixture was stirred at room tem-

THIS SHEET HAS BEEN 
REPLACED 
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perature for 6 hours. · 35 ml of saturated aqueous ammo-
nium chloride solution was added to the reaction mixture, 
the ~esultant mixture was extracted with ether, and the 
extract was dried over anhydrous magnesium sulfate. The 

5 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[b]thiophene. 

1 H-NKR(CDCls. o): 1. 33-2. O~(lOH. m), 3. 85(3H, s), 6. 94(1H, dd, J =2 .. 4. 

10 8.6Hz), 7.09(1H.s), 7.27(1H.d,J=2.4Hz). 7.57(1H.d,J=8.6Hz)o 

MS(m/z):262(M+).244.219o 

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

15 {i) 6-Methoxy-2-{1-hydroxycyclopentyl)benzo[b)thiophene 

1 H-NMR(CDCls. o): 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)0 

MS(m/z):248(M+),230o 

(ii) 6-Methoky-2-(4,4-C~thylenedioxy)-1-hydroxy-
20 cyclohexyl]benzo[b]thiophene 

1 H-NMR(CDC1 3 , o):l.30-2.50(8H.m),3.85(3H.s),3.97(4H.s),6.94 

(lH. dd, J=8. 8. 2. 4Hz), 7.- lO(lH. br, s), 7. 27(1H. d, J=2. 4Hz), 7. 55(1H. d, J 

=8.8Hz)o 

MS{m/z):320(M+),302.216. 1010 

25 {iii) 6-Methoxy-2-(1-hydroxycycloheptyl)benzo[b]thio­
phene 
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·i H-NllR(CDCl3, o): 1. 46-2. 71 (13H, m). 3. 84 (3H. s). 6. 90(1H; dd. 1=8. 8. 

2.4Hz).7.07(1H,d.J~0.4Hz). 7.20(1H,d.J=2.2Hz).7.51(1H.d.J=8.6Hz)0 

HS(m/z):276(H+),258o 

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

5 [b]thiophene 

1H-NllR(CDCla, o):O. 82(3H. d, 1=6. 6Hz). l. 54-1. 94(10H. m), 3. 85(3H. . . 

s). 6 .. 94(1H, dd, J=8. 6. 2. 4Hz), 7. 03(1H. d, J=O. 4Hz), 7. 26(1H •. d. J=2. 9Hz), 

7.50(1H,d,J=8.6Hz)o 

MS(m/z):276(Y+),219o 

10 (v) 6-Methoxy-2-[1-hydroxy-(3-methylcyclohexyl)]benzo­
[b]thiophene 

1H-NMR(CDC1 3 • o):O. 94(3H. d, 1=6. 2Hz).1. 45-2. ll(!OH. m). 3. 85(3H. 

s).6.94(1H.dd,J=8.6.2.4Hz). 7.06(1H.d.J=0.4Hz), 7.27(1H,d,J=2.9Hz). 

7.56(1H,d,J=8.8Hz)o 

15 MS(m/z):276(M+),233o 

(vi) 6-Methoxy-2-[ 1-hydr•oxy-C 4-methylcyciohexyl} ]be~zo­
[b]thiophene 

1H-NllR(CDC1a. o):l. 01(3H. d, J=5. 9Hz).1. 23-2. 56(10H, m). 3. 89(3H. 

s). 6.·93(1H, dd, J=6. 4. 1. 8Hz). 7. 07(1H. d, J=O. 7Hz), 7. 20-1. 28(1H, m), 

20 7. 66(1H. d, 1=8. 6Hz)o 

MS"(m/z):276(H+),219o 

(vii) 6-Methoxy~2-(1-hydroxycyclooctyl)]benzo(b]thio­

ph"ene 

.TH1·s-·s~i5·E:1- ·HA·s sEEru 
REPLACED 
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1 H-NYR(CDC13 , o): 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.(lH. dd, J=8. 8. 3. 4Hz), 7. 05(1H, s),·7. 21(1H. d, 

J=2.4Hz).7.52(1H.d,J=8.6Hz)o· 

J.lS(m/z): 29001+), 272. 24·4o 

5 (viii) 6-Methoxy-2-(1-hydroxycyclododeoyl)benzo[b]thio­
phene 

1 H-NYR(CDC1 3 , o): 1. 23-2. 66(23H. m), 3. 85(3H. s), 6. 93(1H. dd, J=8. 6. 

2. 4Hz). 7. 03(1H. s), 7. 250H. d. J=4. 6H~). 7. 51(1H, d. 1=8. ·suz~o 

MS(m/z):346(M+).328.204o 

10· (ix) 6-Methoxy-2-(1-hydroxy-1-methyl~thyl)benzo[b]thio­

phene 
Preparation example 2 

2.8 g of 6-methoxy-2-(1-hydroxycyclohexyl)­
benzo[b]thiophene was dissolved in 25 ml of toluene, 320 

15 mg of anhydrous oxalic acid was added, and the mixture 
was re·fluxed with heating for 1 hour. The reaction 
mixture was washed twice with SS aqueous sodium bicarbo­
nate sol.ution and once w!,th. water, and dried over magne­
sium sulfate. The solvent was distilled off to obtain 

20 2.5 g of 6-methoxy-2-(1-cyclohexenyl)benzo[b]thiophene. 

25 

1 H-NMR(CDCls. o): 1. 49-2. 51 (8H. m), 3. 84 (3H. s). 6. 20(1H. hr). 6. 89 

(lH. dd,.J=2: 4. 8. 8Hz). 7. OO(lH. br). 7. 21(1H. d. J=2. 4Hz). 7. 52(1H. d, J= 

8.8Hz)o 

MS(m/z):244(M+)o 

The following compounds of (i) to (ix) were 
synthesized in the same manner as in Prepar~tion example 
2. 

This Sheet Has Been Replaced 
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(i) 6-Methoxy-2-(1-cyclopentenyl)benzo[b]thiophene 

1.H-NMR(CDC1 3 , o): 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,J=2.4Hz), 7.54(1H.d,J= 

8.6Hz)o 

5 YS(m/z):230(Y~).215o 

(ii) 6-Methoxy-2-(4-oxo-1-cyclohexenyl)benzo[b]thio­

phene 
{iii) 6-Methoxy-2-(1-cycloheptenyl)benzo[b]thiophene 

1 H-NMR(CDC1 3 • ~): 1. 47-1. 90(6H. m). 2. 30(2~. q, J=6. 8. 3. 5Hz), 2. 60 

10 -2. 71 (2H. m). 3. 85(3H •. s), 6. 35(1H, t, J=6. 8Hz)_. 6. 89(1H. dd, 1=8. 6. 2. 

4Hz), 7.02(1H.s), 7.20(1H.d,J=2.2Hz), 7.51(1H,d,J=8.6Hz)o 

MS(m/z):258(M+),231o 

(iv) 6-Methoxy-2-(1-(2-methylcyclohexenyl)]benzo[b]thio­
phene 

15 
1 H-NMR(CDCl3, o): 1. 21(3H. d, J=7. OHz), 1. 52-1. 85(4H. m), 2. 10-

2. 29(2H. m). 2. 75-2. 89(1H, br s), 3. 85(3H. s), 6'. U(lH, t, J~3. 7Hz), 

6. 90(1H, dd, J=8. 6. 2. 4 Hz),1-. 020.H. s), 7. 22ClH. d, J=2. 4Hz), 7. 53(1H, 

d,J=8.6Hz)o 

YS(m/z):258(M+)o 

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

phene 

25' 

. 
1 ~:-NllR(CDCla. o): 1. 07(3H. d, J=5. 9Hz), 1. 24-2. 50(7H, m), 3. 84(3H. 

s), 6; ll(UL d, J=l2. 5Hz). 6. 90(1H. dd, 1=8. 6. 2. 4Hz), 7. Ol(!H, s), 7. 21 

(1H,d,J=2.4Hz).7.52(1H.d,J=8.6Hz)o 

iS(m/z):258(M•)o 
T~SKEET HAS BEEN 
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(vi) 9-Methoxy-2-(1-(4-methylcyclohexenyl)]benzo[b]thio-

phene 

1 H-NHR (CD Cl 3 , o) : 1. 01 (3H. d, J =5. 7Hz), 1. 26-2. 59 (7H. m). 3. 84 (3H. 

s). 6.12-6. 19(1B.br s).6.89(1H.dd,J=8.6.2.4Hz), 7.00(lH,s). 7.21 
. . 

5 (1H,d,J=2.4Hz). 7.52(1H.d.J=8.6Hz)o 

HS(m/z):258(M+),216o 

(vii) 6-Methoxy-2-(1-cyclooctenyl)benzo[b]thiophene 

1 H-NllR(CDCI,. o): 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). 

10 7.04(1H.s). 7.21(1H.d,J=2.4Hz). 7.52(1H.d.J=8.6Hz)o 

MS(m/z):272(M+),244o 

(viii) 6-Methoxy-2-(1-cyclododecenyl)benzo[b]thiophene 

1 H-NMR(CDCls. o): 1. 23-1. 80(16H. m). 2. 26(2H. q, J=7. 5. ·1. OHz). 2. 59 

(2H. t.J=6.8Hz),3.84(3H.s),5.93(1H,·t,J=8. lBz). 6.90(1H.dd,J=8.6.2. 

15 4Hz); 7.04(1H.s), 7.21(1H,d,J=2.4Hz). 7.52(1H.d:J=8.6Hz)0 

MS(m/z):328(M+),204o ·-

(ix) 6-Methoxy-2-isopropenylbenzo[b]thiophene 
Preparation example 3 

2.5 g of 6-methoxy-2-(1-cyclohexenyl)benzo[b]-
20 thiophene ~as 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-

25 cyQlohexylbenzo[b]thiophene. 

THIS SHEFf-~1!-\S BEEN 
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1 H-NMR(CDCI 3• o): 1. 15-2. 21 (!OH, m). 2. 82(1H. m), 3. 84(3H,"s). 6. 83 

-7. 57(4H, m)o 

MS(m/z):246(H+)o 

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

3. . 

Ci) 6-Me~hoxy-2-cycopentylbenzo[b]thiophene 

1 H~NYR(CDC1 3 , o):l.46-2.30(8H.m).3.27(1H.m),3.84(3H.s),6.91 

(1H.s).6.94(1H.dd,J=8.6.2.4Hz). 7.25(1H,d,J=2.4Hz), 7.52(1H,d,J=8. 

10 6Hz)o 

MS(m/z):232(M+),203o 

(ii) 6-Methoxy-2-(4-oxo-1-cyclohexyl)benzo[b]thiophene 

. · 1 H-NMR(CDC1 3 , o): 1. 50--2. 70(8H, m), 3. 35(1H. m), 3. 85(3H. s). 6. 96 

(1H.dd,J=8.6.2.4Hz),6.98(1H,br s), 7.28(1H.d,J=2.4Hz),7.55(1H.d,J 

15 =8.6Hz)o 

(iii) 6-Methoxy-2-cyclo~~ptylbenzo(b]thiophene 

1 H-NMR(CDC1 3 • o): 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. OHz). 7. 51(1H, d, 

J=8.6Hz)o 

20 IS(m/z):260(K+),203o 

(iv) - 6-Methoxy-2-(2-methylcyolohexyl)benzo[b]thiophene. 

1 H-NHR(CD-Cl 3 , o):O. 80(3H. d, J=7. OHi).1. 20-2. 40(9H. m). 2. 98-

3. i3(1H, m), 3. 83(3H, s), 6. 85(1H, s), 6. 91(1H. dd, ~=8. 8, 2. 4Hz), 7. 25(1H, 

----··-------. 
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d. J=2. 4Hz). 7. 53(1H. d, J=8.-6Hz)o 

MS(m/z)~260(M+).203o 

(v) 6-Methoxy-2-(3-methylcyolohexyl)benzo[b]thiophene 

1 H-NMR(CDC1 3 , ·a) :0. 95(3H. d, J=5. 9Hz), 1.19-2. 20(9H. m), 3.10-

s ·a28(1H.m),3.84(3H.s),6.88(1&s).6.91(l&dd,J=8.6.2.4Hz).7.25(1H. 

d,J=l.5Hz).7.52(1H.d,J=8.8Hz)o 

M~(m/z):260(M+)o 

(vi) 6-Methoxy-2-(4-methyloyolohexyl)benzo[b]th~ophene 

1 H-NMR(CDCl3, o):0.94(3H.d,J=6.4Hz), l.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)o 

MS(m/z):260(M+),203o 

(vii) 6-Methoxy-2-cyolododeoylbenzo[b]thiophene 

1 H-NMR(CDC13, o): 1. 14-1. 97(22H. m), 3. 01-3. 15(1H, m), 3. 84(3H. s). 

15 l91(1H.dd,J=8.8.2.4Hz).6.90(1&s),7.25(1H,d,J=~2Hz).7.52(1H,d, 

I=8.6Hz)o • 

MS(m/z): 33QOl+)o 

(viii) 6-Hethoxy-2-isopropylbenzo(b]thiophene 

1 H-NJ.IR(CDCl3, o): 1. 37(6H. d, J=7. 8Hz). 3. 04-3. 35(1H. m), 3. 84-C3H. s), 

20 6. 92(1H, dd, 1=8. 6. 2. 4Hz).- 6. 89(1H, s). 7. 25{1H, d, J=2. 4Hz), 7. 52(1H, d, . 

J=~. 6Hz)o -

· MS(m/z):206(M+),191o 

THIS SHEET HAS BEEN 
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Preparation example 4 

The same operations as in Preparation example 1 
were ·carried out using 180 mg of 6-methoxybenzo[b]thio­
phene, and 450 mg or methyl iodide in place of cyclohexa-

5 none, and then purification was carried out by TLC (deve­
loping solvent, chloroform : n-hexan~ = 1 : 19) to obtain 
126 mg of 6-methoxy-2-methylbenzo(b]thiophene. 

1 H-NKR(CDCls. o): 2. 53(3H. s), 3. 85(3H. s), 6. 85-7. 56(4H. m) 0 

MS(m/z):164(M+)o 

10 Preparation example 5 
The same operations as in Preparation example 1 

were carried out using 495 mg of 6-methoxybenzo[b]thio­
phene, and chlorine gas in place of cyclohexanone, and 
then purification was carried out by TLC (developing 

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

1 H-NMR(CDCls. o): 3. 85(3H. s). 6. 89-7. 73(4H. m) 0 

MS(m/z):200. 1980 

Preparation example 6 
20 50 mg of 4-(2-chloroethoxy)behzoic acid was 

refluxe~ with heating ~o~:ther 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 

25 off 1,2-dichloroethane and thionyl chloride, and the 
residue w~s mixed with 50 mg of 6-methoxy-2-cyclohexyl­
benzo[b]thiophene, 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 201 hydrochlo-

30 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 aq·ueous ·sodium bicarbonate solution 
and then extracted with ethyl acetate. The organic layer 

THIS SHEET HAS BEEN 
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was dried over.anhydrous magnesium-sulfate, the solvent 

was distilled off, and the result~nt crude product was 
purified by TLC (developing solvent,· chloroform : n­
hexane = 2 : 1) to obtain 41 mg of (6-methoxy-2-cyclo-

5 hexylbenzo[b]thien-3-yl)[4-C2-chloroethoxy)phenyl]­

methanone. 

10 

_ 1 H-NHR(CDCls. o): 1. 09--3. 11 (llH. m). 3. 76-3. 88(5H. m) • .3. 83(3H, s). 

4. 28(2H. t._.-J=5 .. 5Hz). 6. 77--8. 04(7H. m)o 

MS(m/z):430.428o 

The following compounds of Ci) to (ix) were 
synthesized in the same manner as in Preparation example 
6. 
(i) C6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-(2-
chloropropoxy)phenyl]methanone 

15 1 H-NMR(CDC1 3 , o): 1. 12-2. 41(12H. m), 3. OQ(lH. m). 3. 74(2H. t, J=6Hz), 

3.84(3H,s),4. 19(2H,t,J=6Hz),6. 76--8.04(7H,m)o 

MS(m/z):444,442o 

(ii) [6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-3-
yl] [4-(2-chloroethoxy)phepyl]methanone 

20 1 H-NMR(CDCh. o) :0. 72--2. 46(12H. m). 3. 82(2H. t. ·J=5. 8Hz), 3. 88(3H. 

s).4.31(2H.t.J=5.8Hz),6.76--8.04(7H,m)o 

MS(m/z):444.442o 

(iii) (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
(2-chloroethoxy)phenyl]methanone 

25 1 H-N~R(CDCl3. o): 1. 26--2. l 7(12H. m). 3. 16(1H. m). 3. 81 (211, t, J=5. 7H 

.z), 3. 84(3H. s). 4. 28(2H. br t), 6. 78--8. 08(7H. m) 0 

-----~~(m/z):444. 4420 

i ii1Ui1ITl[1iir 
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tiv) C6-Methoxy-2-cycloheptylbenzo[b]thien~3-Yl)[4-

(2-chloropropoxy)phenyl]methanone 

1 H-NllR(CDCls. o): 1. 26-2. 33(14H. m). 3. 75(2H. t. I=6Hz). 3. 85(3H. s). 

4.19(2H,t,J=6Hz).6. 78-8.04(7H.m)o 

5 YS(m/z):458.456o 

(v) [6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-3-
yl] [4-(2-chloroethoxy)phenyl]methanone 

lff-NMR(CDC1 3 , o) :0. 78-2. 08(12H. m). 3. 81(2H. t. J=5. 7Hz). 3. 83(3H. 

s). 4. 30(2H. br t), 6. 78-8. 08(7H. m)o 

10 MS(m/z):444. 4420 

(vi) (6-Methoxy-2-cyclopentylbenzo[b]thien-3-y1)[4-C2-
chloroethoxy)phenyl]methanone 

1 H-NMR(CDCl3, o): 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 

15 MS(m/z):416.414o 

(vii) (6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-(2-
chloropropoxy)phenyl]methanone 

1 H-NllR(CDC1 3 ; o): 1. 22-2. 42(10H. m). 3. 36(1H, m). 3. 74(2H. t, J=5. 9H 

z).3.84(3H.s).4.18(2H. t,J=5.9Hz).6. 79-8.01(7H,m)o 
. 

20 MS(m/z):430.428o 

(viii} C6-Methoxy-2-cyclododecylbenzo[b]thien-3-y°l)[4-
C2-chloroetnoxy)phenyl]methanone 

THIS SHEET HAS BEEM 
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1 H-NHR(CDC! 3 , o): 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(18, dd, J=7. 0. 2:2Hz). 6. 

90(2H,d.J=9.0H z). 7.25-7.58(2H,m),7. 76(2H,d,J=9.0Hz)o 

MS(m/z):512(M+),329. 1830 

5 (ix) C6-Methoxy-2-isopropylbenzo[b]thien-3-yl)[4-C2-

chloroethoxy)phenyl]methanone 

1.H-NMR(CDC1 3 , o): 1. 31(6H, d, J=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).6.93(1H.d,J=8.8Hz).6.85(1 

H. dd, 1=8. 8. 2. 4H z). 6. 85--6. 96(1H, m), 7. 24(2H. d, J=8. 6Hz), 7. 84(2H. 

10 d,J=9.0Hz)o 

MS(m/z):388(¥+),373o 

Preparation example 7 

353 mg of (6-methoxy-2-cyclohexylbenzo[b)thien-

3-yl) [4-[2-( 1-piperidinylcarbonyl)ethyl]phenyl]methanone 

15 was dissolved in 30 ml of THF, 850 mg of lithium aluminum 

hydr.ide was adqed, and the mixture was· refluxed with 

heating for 1 hour. A small quantity of w~ter was added 
. .. . . 

to the reaction mixture, Tollowed by stirring, 1 ml of 

methanol was added, followed by stirring for 5 minutes, 

20 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 

25 obtain 107 mg of C6-methoxy-2-cyclohexylbenzo[b]thien-

3-yl) [4-[3~( 1-piperidiny~)propyl]phenyl]methano~. 

. 
1 H-NMR(CDC1 3 • o): 1. 26-2. 86(26H. m}, 3. 4(1H. m}, 3. 85(38, s), 6. 26 

(lH,s},6. 71-7.60(7H,m)o 

MS(m/z):477(M+),98o THIS SHEH HAS BEEN 
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The following compounds of (i) to (iv) were 
synthesized in the same manner as in Preparation example 
1. 
(i) (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-(3-

5 (1-piperidiny~)~ropyl]phenyl]methanol 

1H-NYR(CDC1 3 • o):l.25.....,2.80(28H.m),3.34(1H,m).3.80(3H.s),6.26 

(lH.s), 6. 72.....,7.53(7H.m)o 

HS(m/z):4gl(H+),98o 

(ii) (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)(4-(3-
10 (dimethylamino)propyl]phenyl]methanol 

1 H-NYR(CD3 0D. o ): 1. 21.....,2. 05(10H. m), 2. 29(6H. s), 2. 29-2. 68(2H, m), 

3.47-3. 72(4H,m).3. 78(3H,s),6.21(1H.s).6.68--7.58(7H,m)o 

MS(m/z):437(Y+),58o 

(iii) (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-[3-
15 (1-pyrrolidinyl)propyl]phenyl]methanol 

1.H-NMR(CDC1 3 • o): 1. 10--2. 05(16H. m), 2. 45~2. 78(8H. ~}. 2. 85-3. 50· 

(1H.m).3.80(3H.s).6.26(1H.~),6. 71~7.52(7H,m)o 

HS(m/z):463(X+),84o 

(iv) C6-Methoxy-2-cyclohexylbenzo[b]tbien-3-yl)[4-[4-
20 (1-pyrrolidinyl)butyl]phenyl]methanol 

Example 1 · 
1 ml of pyrrolidine was added to 30 mg of (6-

meth~xy-2-cyclopentylbenzo(b]thien-3-yl) (4-(2-chloro­
ethoxy)phenyl]methanone, followed by reflux with heating 

25 for 1 hour. The mixture was concentrated under reduced 
pr~~~ure 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 C6-methoxy-2-cyclo-

pentylbenzo[b]thien-3-yl)[4-[2-(1-pyrrolidinyl)ethoxy]­

phenyl]methanone. 

1
H-NMR(CDC1 3, o) :0. 94-2. 47Cl2H. m), 2. 55-2. 79(4H. m), 2. 94(2H, t, 

5 J=6Hz), 3. 41(1H, m), 3. 84(3H, s), 4. 19(2H, t, J=6Hz), 6. 79-7. 87(7H, m)0 

10 

MS(m/z):449(M+),84o 

· The following compounds of Examples 2-31 were 

synt~esized in the same manner as in Example 1. 
Example 2 

(6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)(4-

[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

· 
1 H-NMR(CDCh, o): 1. 25-2. I6(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, t, J=6Hz), 6. 79-7.87(7H,m)o 

MS(m/z):477(M+), 1120 

15 Example 3 

(6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-[1-(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

1
H-NMR(CDCl3, o):O. 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, t, 1=5. 7Hz), 6. 79-7. 87(7H, m)0 

20 MS(m/z):477(M+),112o 

Example 4 

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

[2-[1-C4-methylpiperazinyl)]ethoxy]phenyl]methanone 

!H-NHR(CDCl3, o): 1. 12-2. 07(10H. m), 2. 32(3H. s). 2. 37_.:...2. 75(8H, m), 
. . 

25 2. 84(2H, t", J=5~ 7Hz), 3 .• 84(3H, s), 4·. 17(2H, t, J=5. 7Hz), 6. 77-°'f. 88(7H. 

HS(m/z):492(M+), 1130 ....-------·--
THIS SHEET H.~S BEEN 

REPLACED. 



REPLACEMENT SHEET 
" I' .. 

r . 

·1 4 f.UD 1997 

- 32 - '..._ ______ _. 

Example 5 
C6-Methoxy-2-oyclohexylbenzo[b]thien-3-y1)[4-

(2-C'2-(1,2,3,4-tetrahydroisoquinolinyl)]ethoxy]phenyl]­

methanone 

s 1 H-NMR(CDC1 3 • 6'):1.10-2.16(10H. m), 2. 61-3. 09(7H. m). 3. 84(5H. m), 

4.28(2H. t. J=5. 7Hz).6. 76-7.87(11H.m)o· 

MS(m/z?:5?5(M+),146o 

Example 6 
C6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

10 [2-(1-(4-hydroxypiperidinyl)]ethoxy]phenyl]methanone 

15 

1 H-NMR(CDCl3, o):l.12-2.16(14H. m), 2. 34-3. 07(7H. m),'3. 69-3. 84 

(4H, m). 4. 23(2H. t, J=5.-7Hz), 6. 78-7. 86(7H. m)o 

MS(m/z):493(M+). 1140 

Example 1 

C6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[2-(dietbylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDCb. o): 0. 77-2. 13(16H. m), 2. 72(4H. q), 2. 96(2H. t, J=6Hz). 

3. 84(3H, s), 4. 18(2H. t: J=6Hz); 6. 78-7. 85(7H, mlo 

HS(m/z):465(K+),86o 

20 Example 8 
C6-Methoxy-2-oyaloheptylbenzo(b]thien-3-yl)[4-

[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1-H-NMR(CDCl3, o): 1. 22-2. 24(16H. m). 2. 55-2. 72(4H. m), 2. 94(2H. t, · 

J=5. 9Hz). a. 2(1H. m), 3. 84(3H, s). 4. 19(2H. t, 1=5. 9Hz). 6. 78,:.,8. 03(7H. 

25 m) o 

MS(m/z):477(M+)~84o THIS SHEET HAS BEEN 
REPLACED 
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Example 9 

{6-Methoxy-2-cycloheptylbenzo(b]thien-3-yl)[4-
[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 25-2. 16(20H. m), 2. 79-2. 85(4H, m). 3. 03(2H. t, 

5 J=5. 9Hz).. ·3-. 84(3H. s), 4. 18(2H. t, J=5. 9Hz), 6. 78-7. 85(7H. m) 0 

MS(m/z):505(M+), 1120 

Example 10 

{6-Methoxy-2-cyaloheptylbenzo[b)thien-3-yl)[4-
[2-[1-{3-methylpiperidinyl))ethoxy)phenyl]methanone 

10 1 H-NMR(CDCl3. o) :0. 92(3H. d, J=5. 9Hz), 1.12-2. 69(19H. m), 2. 60-

3. 25(5H. m), 3. 83(3H. s), 4. 19(2H. t, J=5. 9Hz) •. 6. 78-8. 00(7H, m) 0 

MS(m/z):505(~+), 1120 

·Example 11 

[6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-
15 3-yl]14-[2-C1-pyrrolidinyl)ethoxy)phenyl]methanone 

1H-NMR(CDC1 3 • o):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)o 

KS(m/z):477(K+),84o 

20 Example 12 
_ . [6-Methoxy-2-(2-methyloyolohexyl)benzo[b)thien-

3-Yll [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

LH-NMR(CDC1 3 , o) :0. 80(3H. d, J=7. OHz), 1. 13-2. 29(15H. m), 2. 53(4H. 

m).2: 79(2~. t,J=6Hz).3.3(1H.m).3.84(3H.s).4. 17(2H.t.J=6Hz).6. 77....., 

25 1.85(7H,m)o 

MS(m/z) :491(M+). 980 . 
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Example 13 

[6-Methoxy-2-(2-methylcyclohexyl)benzo(b]thien-

3-yl][4-[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3, o): 0. 83(3H. d, J=7. OHz), 1. 13-2. 07"(17H, m), 2. 75-

s 2.88(4H.m), 3.01(2H. t,J=6. 2Hz). 3.4(1H.m).3.84(3H.s).4. 17(2H.t. J= 

6.2Hz).6.62-7.85(7H.m)o 

MS(m/z):505(M+), 1120 

Example 14 

[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-

10 3-yl](4-(2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o): 0. 88(3H. d, J=5. 3Hz), 1. 03-2. 68(13H. m), 2. 72-

2. 90(4L m), 3.03(2H. t,J=5.7Hz).3.5(l~m).3.84(3H.s).4.25(2H. t.J. 

=5. 7Hz).6. 78-7.85(7H.m)o 

MS(m/z):477(M+).84o 

15 Example 15 

[6-Methoxy-2-(3-methylcyclohexyl)benzo(b]thien-. . 
3-yl][4-[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o) :0. 88(3~il. d, J=5. 3Hz), 0. 94-2. 33(15H. m). 2. 48-

2. 59(4H. m), 2. 81(2H. t, J=S. 9Hz), 3. I(lH, m), 3. 84(3H. s). 4. 19(2H. t, J 

20 =5.9Hz).6. 77-7.85(7H,m)o 

YS(m/z)~49l(M+),98o 

Example 16 

[6-Methoxy-2-C3-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2"-C 1-homopiperidinyl)ethoxy]phenyl]methanone 

25 . _ 1 H-NYR(CDCl3, o): 0. 88(3H. d, 1=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. t,J=5. 7Hz).6. 78 

-7. 85(7H, m)o 
THIS SH~ET HAS BEB~-i 
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MS(m/z):505(M+), 1120 

Example 17 
[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] [4-(2-[ 1-(3-methylpiperidinyl) )ethoxy]phenyl)metha-
5 none 

1 H-NMR(CDC1 3 , o):O. 71-0. 99(6H. m).1. 00-2. 67(16H, m), 2. 72-3.15. 

(5H.m).3.84(3H.s),4. 17(2H.t,J=6Hz).6. 77-7.85(7H,m)o 

MS(m/z):505(M+), 1120 

Example 18 

10 C6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)(4-
[3-(1-piperidinyl)propoxy]phenyl]methanone 

I H-NMR(CDCl3, o): 1. 25-2. 62(2211. m), 3. 3(1H, m), 3. 84(3H. s). 4. 08 

(2H, t,J=6.3Hz),6. 79-7.87(7H,m)o 

MS(m/z):477(M+),98o 

15 Example 19 

C6-Methoxy-2-cyclohexylbenzo~p]thien-3-yl)[4-

[3-(diethylamino)propoxy]phenyl]methanone 
' ' 

1 H-NldR(CDCla. o): 1. 26(6H. t), 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)o 

20 MS(m/z):479(M+),86o 

Example 20 

C6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)(4-
[3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

1 H~N1dR(CDCls. o):l.15-3. 04(23H. m), 3. 84(3H. s), 4.11(2H. t, 1=6. 3 

25 Hz).6. 77-7.85(7H,m)o 

MS(m/z):477(U+),84o 
THIS SHEET HAS BEEN 
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Example 21 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 12-3. 04(18H. m). 2. 47(6H. m). 3. OClH. m). 3."84 

(3H. s), 4. 09(2.H. t. J=6. 2Hz). 6. 77-7. 88(7H. m)o 

MS(m/z):491CM:). 98~ 

Example 22 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-( 1-homopiperidinyl)propoxy]phenyl]methanone 

10 1 H-NAiR(CDCl3, o): 1. 11-3. 11(20H. m), 2. 85(6H. m). 3. 84(3H. s). 4. 11 

(2H, t,J=6. 2Hz).6. 78-7.85(7H.m)o 

MS(m/z):505(M+), 1120 

Example 23 
(6-Methoxy-2-cyclohexylbenzo[b]thien-3-vl)[4-. . 

15 (3-(1-(3-methylpiperidinyl)]propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 0. 87(3H. d. J=5. 7Hz). 1. 00-3. 13(24H. in), 3. 84(3H. .. . . . 

s).4.09(2H. t.J=6.3Hz).6. 77......,7.85(7H.m)o 

MS(m/z):505(M+). 1120 

Example 24 
20 (6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-[1-(4-methylpiperazinyl)]propoxy]pheny1]methanone 

1 H-NMR(CDC1 3• o): 1. 12......,2. 29(12H. m). 2. 34(3H. s), 2. 56(10H. m). 3. 84 

(3H~s).4.09(2H.t,J=6.3Hz).6. 77-7.88(7H,m)o 

MS(m/z)~506(M+), 1130 

ii1iiU1ii1ifif 
.----------

THIS SHEET HAS BEEN 
REPLACED 



REPLACEMENT SHEET 

1 4 ~JJG 1997 

- 37 -
Example 25 

(6-Methoxy-2-cyclohexylbenzo(b]thien-3-yl)[4-
(3-[2-(1,2,3,4-tetrahydroisoquinolinyl)]propoxy]phenyl]­
methanone 

s 1H-NYR(CDC1 3 , 0-):1. 18 ...... 3.67(21H,m),3.84(3H.s),4. 15(2H,t,J=6.3 

Hz),6. 74--8.45(11H,m)o 

MS(m/z):539(M+), 1460 

Example 26 

C6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
10 (3-(1-pyrrolidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDC1 3 • o):l.26 ....... 3. 77(25H.m),3.84(3H,s).4. 10(2H.t,J=6.3 

Hz).6. 78--7.88(7H,m)o 

MS(m/z):49l(MT).84o 

Example 27 

15 (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
[3-( 1-piperidinyl)propoxy]pbenyl]methanone 

1·H-NHR(CDC1 3 , o): i. 26-3. 77(27H. m), 3. 84.C3H, s), 4. 08(2H. t, J=6. 3 

Hz), 6. 76·-7. 88(7H, m)o 

MS(m/z):505(M+),98o 

· 20 Example 28 

C6-Methoxy~2-cycloheptylbenzo[b]thien-3-yl)[~­
[3-C1-homopiperidinyl)propoxy]phenyl]methanone 

1 H-NldR(CDCl3, o): l. 18 ....... 3. 80(29H. m). 3. 84(3H. s). 4. 10(2H. t~ J=6. 3 

Bz),6. 78--7.92(78,m)o 

25 HS(m/z):519(M+), 1120 

iiii[i~f 
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Example 29 
C6-Methoxy-2-cyclododecylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl)methanone 

1 H-NMR(CDC1 3 , o): 1. 25-1. 85(28H~ m). 2. 62(4H, t. J=5. 3Hz). 2. 88(2H. 

s t, J=5. 9Hz), 3. 00-3. 25(1H, m), 3. 76(3H,-s), 4. 23(2H. ~. J=5. 9Hz). 6. 84--

7. 57(5H: m), 7. 79(2H.d,J=8.8Hz)o 

MS(m/z):561(M+),459.98o 

Example 30 
(6-Methoxy-2-isopropylbenzo[b]thien-3-yl)(4-(2-

10 (1-piperidinyl)ethoxy]phenyl]methanone 

1H-NMR(CDCl3, o):l. 30(6H. d, J=6. 8Hz). l. 50-1. 75(6H, m). 2. 57(4H. t. 

J=7.3Hz).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)o 

MS(m/z):437(H+).98o 

15 Example 31 
C6-Methoxy-2-isopropylbenzo[b)thien-3-yl)(4-[2-

(1-pyrrolidinyl)ethoxy]phenyl]methanone 
. "" . . 

I H-NMR(CDCls. o'): 1. 30(6H. a, 1=6. 8Hz). ·l. 88-2. 05(4H. m), 3. 00(4H. t. 

J=S. 7Hz).3. 18(2H.t,J=5. 7Hz).3.34-3.60(1H.m).3.84(3H.s).4.38(2H, 

20 t, J=5. 3Hz). 6. 79-7. 28(5H, m), 7. 82(2H. d, 1=8. 8Hz)o. 

MS(m/i):423(M+).84o 

Example 32 
~8 mg of sodium hydride was added to a THF 

solution of 0.2 ml of pyrrolidine, followed by stirring 
~5 at room temperature for 1 hour. 54 mg of C6-methoxy-2-

cyclohexylbenzo[b]thien-3-Yl) ( 4-C2-chloroethoxy)phenyl]- · 
methanone was added, followed by reflux with heating for 

THIS 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 = 9 : 1) to 
obtain 12· mg of (6-methoxy-2-cyolohexylbenzo(b]thien-3-

5 yl)[4-[2-C1-pyrro~idinyl)ethoxy]phenyl]methanone. 

1 H-NldR(CDCls. o): 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,s).4.23(2H. t,J=S. 7Hz).6. 78-7.86(7H. 

MS(m/z):463(M+),84o 

10 The following compounds of Examples 33 and 34 
were synthesized in the same manner as in Example 32. 
Example 33 

C6-Methoxy-2-cyclohexylbenzo(b]thien-3-yl)[4-
[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

15 . 1H-NMR(CDCls. o):O. 83-2.11(18H. m), 2. 74-2. 95(4H. m), 3. 04(2H. t, 

J=6Hz),3.84(3H.s).4.20(2H.t,J=6Hz).6. 78......,7.88(7H,m)o 

MS(m/z):491(M+),112o 

Example 34 
C6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)(4-

20 (2-CN-morpholinyl)ethoxy]phenyl]methanone 

1 H-NllR(CDCb. o): 0. 85--2. 17(10H. m). 2~ 56--2. 66(4H. m), 2. 85(2H. t .. 

1=5. 7Hz)~3.0(1H.m).3.61-3.80(4H.m).3.84(3H.s).4.20(2H.t.J=5. 7 

Hz), 6. 77......,7. 89(7H, m)o 

HS(m/z):479(M+).100o iiiiiMi~r 
25 Example 35 

50 mg of C6-methoxy-2-oyclohexylbenzo[b]thi.en- . 

3-yl)(4~(2-chloroethoxy)phenyl]methanone 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 

5 reaction mixture was concentrated under reduced pr~ssure, 
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 

10 was distilled off, and the residue was purified by TLC 
(developing solvent, chloroform) to obtain 31 mg of (6-
methoxy-2-cyclohexylbenzo[b]thien-3-yl) [4-[ 2-( 1-C 3-
methylpiperidinyl)]ethoxy]phenyl]methanone. 

1 H-NMR(CDC1 3 • o):O. 87(3H. d, J=5. 7Hz). l. Ol-2. 76(17H. m), 2. 73-

15 3. 11(5H.m).3.84(3H.s).4. 18(2H. t,J=6Hz).6. 75-7.88(7H,m)o 

MS(m/z): 491(M+), 1120 

20 

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

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(N-morpholinyl)propoxy]phenyl]methanone . ~ 

1 H-NMR(CDC1 3 , o): 1. 13-3. 04Cl8H. m). 3. OCIH. m), 3. 73(4H. m). 3. 84 

(3H •. s), 4.10(2H. t. J=4. 7Hz). 6. 77-7. 85(7H. m)~ 

MS(m/z):493(M+), IOOo 
. 

25 Example 37 
The same operations as in Preparation example 6 

were-carried out using 200 mg of 4-[2-(dimethylamino)­
ethoxy]benzoic acid in place of 4-(2-chloroethoxy)benzoic 
acid and 45 mg of 6-methoxy-2-cyclopentylbenzo[b]~hio-

30 . phene in place of 6-methoxy-2-cyclohexylbenzo[b]thio­
phene, and then purification was carried out by TLC · 

THIS SHEET HAS BEEN 
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(developing solvent, chloroform : methanol = 19 : 1) to 

obtain 35 mg of (6-methoxy-2-cyclopentylbenzo[b]thien-3-

yl) [4-[2-(dimethylamino)ethoxy]phenyl]methanone. 

1 H-NMR(CDCl3, o):l.26-2.29(8H,m).2.36(6H.s).2. 77(2H. t,J=5. 7 

s Hz).3.25--3. 79(1H.m).3.84(3H.s).4. 14(2H. t,J=5. 7Hz).6. 79-7.90(7H. 

MS(m/z):423(M~).58o 

The following compounds of Examples 38 to 58 

were synthesized in the same manner as in Example 37. 

10 Example 38 

(6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3, o): 1. 10(6H. t. J=7. 2Hz). 1. 26-2. 47(8H. m), 2. 70(4H. 

q).2. 94(2 H, t.J=6Hz),3.25-3.58(1H.m).3.84(3H.s).4. 15(2H.t,J=& 

15 · Hz). 6. 79--7. 87(7H. m)o 

MS(m/z):451(M+),86o 

Example 39 

C6-Methoxy~2-cyclohexylbenzo[b]thien-3-yl)[4-

(2-(dimethylamino)ethoxy]phenyllmethanone 

20 1 H-NMR(CDCl3. o): 1. 18-2. 12(10H. m). 2. 37(6.H. s). 2. 6-3:·2(3H. m). 

3.84(3H.s),4. 16(2H.t,J=5. 7Hz), 6. 78-7.85(7H,m)o 

MS(m/z):437(Jl+),58o 

Example 40 _ 

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

25 (~-(1-piperidinyl)ethoxy]phepyl]methanone · 

I 
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1 H-NMR(CDCl3, o): 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(7H. 

MS(m/z):477(M+), 980 

5 Example 41 

C6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
[2-(dimethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDCl3, o):l. 26-2.16(12H,·m), 2. 38(6H. s), 2. 80"(2H. t, J=5. 6 

Hz).2.89-3. 73(1H.m).3.83(3H.s).4.16(2H.t.J=5.6Hz).6. 78-7.85(7H. 

10 m)o 

MS(m/z):451(M+),58o 

Example 42 
C6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

. . 
(2-(diethylamino)ethoxy]phenyl]methanone 

15 1 H-NMR(CDCl3, o): 1. 15(6H. t, J=7. 2Hz), 1. 26-2. 16(12H. m), 2. 78(4H. 

q), 3. 01(2H. t, J=S. 9Hz), 3. 84(3H. s). 4. 23(2H. t, J=5. 9Hz). 6. 78-7. 85 

(7H, m)o 

MS(m/z):479(M+),86o 

Example 43 
20 . C6-Methoxy-2-oyoloheptylbenzo[b]thien-3-yl)[4-

[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3, o):l. 25-2. 22(18H. m), 3. 02-3. 31(7H. m), 3: 84~3H, s). 

4.49-4.60(2H,m), 6. 78-7.86(7H,m)o 

MS(m/z):491(M+), 980 

THIS SHEET HAS BEEN 
REPLACED ·---



---..... ··---·---...... 

REPU\CEMEi~T SMEE i. 

1 4 t\UG 1997 

- 43 - I . 
Example 44 

[6-Methoxy-2-(3-methylcyclohexyi)benzo[b]thien-

3-yl] (4-(2-(dimethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDC!a. o) :0. 85(3H. t. J=6Hz). 0. 94--2. 31(9H. m). 2. 37(6H. s). 

s 2. 78(2H. t,J=5.6Hz).3.84(3H.s).4. 15(2H.t.J=5.6Hz).6. 77--7.85(7H. 

MS(m/z):45l(M~).58o 

Example 45 
[6-Methoxy-2-(3-methylcyclohexyl)benzo[b]thien-. 

10 3-y1][4-[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3, o) :0. 87(6H. t). 1. 00-2. 17(12H. m), 3. 22(4H. q), 3. 42 

(2H. t. J=4. 7Hz). 3. S(llf. m). 3. 85(3H. s), 4. 60(2H. t. J=4. 7Hz). 6. 78-

7. 87(7H, m)o 

MS(m/z):479(M+),86o 

15 Example 46 
[6-Methoxy-2-(4-methylcycloh~xyl)benzo[b]thien-

3-yl)[4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NYR(CDCl3, o):O. 97(3H>t .. .J=7. 2Hz). l. 22--2. 08(15H. m), 2. 51-2. 

69(4H.m),2.84(2H.t,J=5.9Hz).3.0(1H.m).3.84(3H.s).4.21(2H.t,J=5.9 

20 Hz).6. 78--7.88(7H.m)o 

MS(m/z) :.491(M+), 980 

Example 47 

[6-Methoxy-2-(1-cyclooctenyl)benzo(b]tQien-3-yl] 

[4-[2-(1-p~peridinyl)ethoxy]phenyl]methanone . 

25 · ·1 H-NMR(CDCb. o) :0. 97-2. 59(19H. m). 2. 65-2. 78(4H. m), 2. 93(2H. br 

t). 3. 79(3H.s).4.25(2H,br t),6. 74-8.05(78,m)o 

ilif ii1ii wr . THIS SHEET HAS BEEN 
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MS(m/z):503(M+),98o 
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Example 48 
(6-Methoxy-2-methylbenzo[b]thien-3-yl)[4-[2-

(1-pyrrolidinyl)ethoxy)phenyl)met~anone 

s 1 H-NMR(CD 3 0D, o): 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(7H. 

MS(m/z):395(M+),84o 

Example 49 
10 (6-Methoxy-2-chlorobenzo[b)thien-3-yl)[4-[2-

(1-pyrrolidinyl)eth~xy]phenyl]methanone 

1If-NMR(CDaOD. o) :1. 83-1. 98(4H, m), 2. 84-2. 91(4H, m), 3.15(2H. t. J 

=5. 4Hz), 3. 75(3H. s), 4. 26(2H, t, 1=5. 4Hz), 6. 94-1. 86(7H, m)o •. 

llS(m/z):417.415o 

15 Example 50 
(2-Cyclohexylbenzo(b]thien-3-yl)(4-(2-(1-

piperidinyl)ethoxy]phenyl]methanone · 

1 H-NMR(CDCIJ, o): 1. 09--2. 22(16H. m), 2. 64--2. 76(4H. m), 2. 95(2H. t, 

J=5. 7Hz), 3. O(IH. m), 4. 30.(2H. t, J=5. 7Hz), 6. 83--7 .. 89(8H. m)o 

20 MS(m/z):~47(K+),98o 

Example 51 

~6-Methoxy-2-cyclohexylbenzo(b]thieq-~-yl)(4-

(2-(1-piperidinylcarbonyl)ethyl]phenyl]methanone 

THIS SHEET HAS BEEN 
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1 H-NMR(CDCla. o): 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)o · 

!dS(m/z}:489(M+).363.349o 

Example 52 
5 (6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(1-piperidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NYR(CDCl3, o): 1. 26'-2. 06(18H. m), 2. 55-2. 71 (2H. m), 2. 94-3. 14 

(2H.m).3.30-3.61(4H,m),3.84(3H.s),6. 77-7.80(7H.m)o 

MS(m/z):503(M+)o 

10 . Example 53 
(6-Me~hoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

(2-(dimethylcarbamoyl)ethyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 10-2. l 7(10H. m), 2. 54-2. 78(2H. m), 2. 95(68. s), 
-· 

2. 95-3. 30(2H, m), 3. 84(3H. s), 6. 77-7.-95(78, m)o 

15 MS(m/z):449(M+),362o 

Example 54 ~~ 

(6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl)[4-
(2-(1-piperidinyl)ethoxy]phenyl]methanone 

1H-NHR(CDC1 3 , o):l. 30-2. 90(18H. m), 2. 97(2H. t, J=6Hz). 3. 35(1H, m). 

20 3.85(3H.s}.4.32(2H,t,J=6Hz).6.80-7.40(5H.m), 7.84(2H.d,J=8.8Hz)o 

HS(m/z):463(H+),352.98o 

Example .55 · 

(6-Methoxy-2-C4-oxocyclohexyl)benzo(b]thien-3-
yllC4-[2-C 1-piperidinyl)ethoxy]phenyl]methanone 
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1 H-NHR(CDCla. o): 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. 70-7.30(5H.m), 7.81(2H.d,J=9Hz) 0 

MS(m/z):491(M+),380.98o 

Example 56 
5 C6-Methoxy-2-cyclohexylbenzo[b]thien-3-Yl)[4-

[2-(1-pyrrolidinylcarbony1)ethyl]phenyl]methanone 

1.H-NlilR(CDCl3, o): 1. 18-2. 05Cl4H. m). 2. 57(2H. t. J=7. 7Hz), 3. 08(2H. 

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.m), 7. 75(2H,d, J=8.4Hz)o 

10 MS(m/z):475(M+)o 

1 H-NMR(CDC1 3 • o):0.84(3H.d,J=7.3Hz).l.25-2. 10(13H.m).2.57(2H. 

15 t.l=7.5Hz).3.07(2H. t,J=7.5Hz).2.90-3.60(5H.m),3.84(3H.s),6.82(1 

H,dd,J=8.8.2.4Hz). 7.ll-7.35(4H,m),7. 73(2H,d,J=8.4Hz)o 
~ 

Example 58 

C6-Methoxy-2-cyclohepty1benzo[b]thien-3-yl)[4-

20 (2-(1-pyr~olidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 26-2. 15(16H. m), 2. 58(2H. t, 1=1. 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=8.8.2.4Hz). 7.20-7.34(4H.m), 7. 75(2H,d,J=8.4Hz)0 

MS(m/z):489(M+).273.72o 
-----·-·····--~--------. 
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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-cyclohexylbenzo[b)-

5 thien-3-y1)[4-[3-C1-piperidinyl)propyl]phenyl]methanol 
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 

10 sulfate. The solvent was.distilled off, and the resul­
tant· crude product was purified by TLC (deve1oping sol­
vent, chloroform : methanol = 19 : 1) to obtain 47 mg of 
(6-methoxy-2-cyclohexylbenzo[b)thien-3-yl)[4-[3-(1-
piperidinyl)propyl]phenyl]methanone. 

15 . 1 H-NMR(CDC1 3 , o): 1. 15-2. 09(168, m), 2. 30-2. 57(6H. m). 2. 62-2. 96 

(4H,m),3.84(3H.s).6. 78,....,7. 79(7H.m)o 

MS(m/z):475(M+).98o 

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

20 Example 60 
C6-Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

' [3-(1-piperidinyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 13-2. 19(18H. m), 2. 40-3. 29(10H, m), 3. 85(3H. 

s).6. 78-..7. 79(7H,m)o 

25 MS(m/z)": 489(M+), 980 

Example 61 
(6-Methoxy-2-cyclohexylbenzo[b]thien-3-y1)[4-- . 

(3-(dimethylamino)propyl]phenyl]methanone. 

1iiili~r 
fi 
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1 H-NMR(CDC1 3 , o): 1. 05-2. 16(12H. m), ·2. 35(6H. s), 2. 35-2. 98(4H. m). 

3.85(3H.s),6. 78"':"'7.82(7H.m)o 

MS(m/z):435(Y+),58o 

Example 62 
5 C6-Methoxy-2-cyciohexylbenzo[b]thien-3-yl)[4-

[3-( 1-pyr~olidinyl)propyl]phenyl]methanone 

1H-N1dR(CDC1 3 , o):l.18-2. 07(16H. m) •. 2. 54-3.15(9H, m), 3. 84(3H. s), 

6. 78--7.80(7H.m)o 

MS(m/z):461(M+),84o 

10. Example 63 
C6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[4-( 1-pyrrolidinyl)butyl]phenyl]methanone 

. 1H-NMR(CDCl 3 , o): I. 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(2 

15 H,d, J=8. lHz)o 

MS(m/z):475(M+),84o 

Example 64 
50 mg of [6-methoxy-2-C4-oxocyclohexyl)benzo­

[b]thien-3-yl] [4-[2-C 1-piperidinyl)ethoxy]phenyl]metha-
20 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_extra~ted with ethyl acetate. The organic layer was 

25 washed with water and dried over anhydrous sodium sul­
fate, and then the solvent was distilled orr. The resul-· 
tant crude product was purified by TLC (developing sol-
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vent, chloroform : methanol = 19.~:--::1~)--=-t-o~o~b-t-a~i-n-:3~2~mg of 

[6-methoxy-2-(4-hydroxycyclohexyl)benzo[b)thien-3-yl][4-
[2-(1-piperidinyl)ethoxy]phenyl]methanone. 

1 H-NJdR(CDC1 3 , o): 1. 10-2. 20(14H. m), 2. 60-3. 00(4H, m). 3. 06(2H. t. 

5 J=6Hz),3.60(2H.m).3.85(3H.s),4.41(2H.t,J=6Hz),6. 70-7.30(5H.m). 7. 

80(2H,d, J=9Hz)o 

YS(m/z):493(M+),382.323.98o 

Example 65 
200 mg of aluminum chloride was added to 20 ml 

10 of dichloromethane, and ·while the mixture was stirred at 
0°C, 1 O ml of a dich·loromethane 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 

15 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 dissolve~ in 20 ml of 

20 dichloromethane, 100 mg of 6-methoxy-2-cyclohexylbenzo­
[b]thiophene and 200 mg o.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 

25 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 gried over anhydrous magnesium sulfate, the solvent 
was distilled off, and the resultant ~rude product was 

30 purified by TLC (developing solvent, ethyl acetate : 

n~hexane = 1.: 5) to obtain 54 mg of C6-methoxy-2-cyclo­
hexylbenzo[b)thien-3-yl)[4-[3-C1-pyrrolidinylcarbonyl)- · 
propyl)phenyl]methanone. 

-----·---;.. -ft..\ 
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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 

5 C6-M~thoxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

(3-(1-piperidinylcarbonyl)propyl]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 17-1. 86(16H, m), 1. 91-2. 15(2H, m). 2. 34(2H. t. 

J=6. 8Hz). 2. 76(2H. t, J=7. 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 

10 MS(m/z):503(M+), 1270 

Example 67 
(6-Methoxy-2-cyclohexylbenzo(b]~hien-3-yl)[4-

[4-(1-piperidinyl)butyl]phenyl]methanone 

1 H-NMR(CDCl3, o): 1. 25-2. 05(20H. m), 2. 24-2. 39(6H. m), 2. 69(2H. t. 

15 J=7.0Hz).2.80-3. 10(1H.m).3.84(3H.s).6.84(1H.dd,J=9.0.2.4Hz). 7. 1 

3-7. 27(5H,m),7. 74(2H.d, J=8.4Hz)o 

MS(m/z):489(M+),98o 

Example 68 
(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl}[4-

20 (3-(dimethylcarbamoyl)propyl]phenyl]methanone 

1H-NMR(CDCl3, o):l.15-1. 85(12H. m).1. 90-2. 20(2H. m)", 2. 33(2H. t, 

J=6. 8Hz), 2. 76(2H. t, J=7. 7Hz). 2. 95(6H. s). 3. 85(3H. s), 6. 77-7. 80(7 

H, m)o 

MS(m/z):463(M+),87o 
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chloride and 0.03 ml of ethanethiol were added, and the 
mixture was stirred at room temper~ture for 2 hours. 0.3 
ml of THF, 0.075 ml of 20S hydrochloric acid and 0.3 ml 
of water were added to the· reaction mixture, a saturated 

5 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 

10 (developing solvent, chloroform : methanol = 19 : 1) to 
obtain 21 mg of C6-~hydroxy-2-cyclopentylbenzo[b)thien-3-
yl) [4-[2-(dimethylamino)ethoxy]pheny1]methanone. 

1 H-NMR(CD 3 0D, o):l.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--7.87(7H,m)o 

15 MS(m/z):409(M~).58o 

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

(6-Hydroxy-2-cyclopentylbenzo[b]thien-3-y1)[4-
20 [ 2-(-diethylamino)ethoxy )phenyl ]methanon.e 

lff-NMR(CD3 0D, o):l. 06(6Ht t. J=7. 2Hz). l. 20--2. 21(8H •. m), 2. 64(4H. 
. . 

q),2.89(2H. t, J=5. 7Hz),4. 12(2H. t.J=5. 7Hz).6. 68--7. 84(7H.m)o 

MS(m/z):437(M+),86o 

Example 71 
25 (6-Hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 
.. 

1 H-NMR(CD30D, o): 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)o 

30 MS(m/z):435(M+),84o 

iii iii Hf 
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Example 72 

C6-Hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-
[2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD30D, o): 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. 68-7. 84(7H. m)o 

MS(m/z):463(M+), 1120 

10 1 H-NMR(CD30D, o): 0. 89(3H. d, 1=5. 7Hz), I. 29-2. 15(15H. m), 2. 81-3. 

04(5H.m),4.24(2H.t.J=5.6Hz),6.69-7.84(7H.m)0 

MS(m/z):463(M~). 1120 

Example 74 

C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
15 [2-(dimethylamino)ethoxy]phenyl]methanone 

20 

llf-NMR(C0300, o):l. 09-2. 29(10H. m). 2~ 36(6H. s). 2. 81(2H. t. J=5. 5 

Hz).4. 19(2H. t,J=5.5Hz).6.6?-7. 83(7H, m)o 

MS(m/z):423(M+),58o 

Example 75 
(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CD30D, o): 1. 11(6H. t, 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)o 

MS(m/z):451(M+),86o 

11in1rnnr THIS SMEET HAS BEEN 
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Example 76 

C6-Hydroxy-2-oyclohexylbenzo[b)thien-3-Yl)[4-
[2-(1-pyrrolidinyl)ethoxy]phenyl)methanone 

1 H-NMR(CD30D, o): 1. 11--2. 03(14H. m), 2. 78-~. 99(4H. m). 3. 10(2H. t, 

5 J=5.4Hz).4.27(2H.t,J=5.4Hz).6.68--7.86(7H,m)o 

MS(m/z):449(M+),84o 

Example 77 

C6-Hydroxy-2-cyolohexylbenzo(b]thien-3-yl)[4-
[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

10 
1 H-NMR(CD30D. o): 1. 15-2. 1406H, m), 2. 50-2. 61(4H, m), 2. 80(2H. t, 

1=5. 5Hz). 3. O(lH, m). 4. 18(2H. t, 1=5. 5Hz), 6. 67-7. 80(7H, m)
0 

MS(m/z):463(M+),98o 

Example 78 
C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

15 [2-(1-homopiperidinyl)ethoxy]phenyl]methanone 
MS (m/z) : 477 (M+), 112. 

Example 79 
(6-Hydroxy-2-cyclohexylbenzo[b)thien-3-yl)[4-

~ . 

(2-(1-(3-methylpiperidiny1)]ethoxy]phenyl]methanone · 

20 1 H-NMR(CD30D, o) :0. 87(3H. d, J=5. 7Hz).1. 01-2. 26(17H. m). 2. 73-3. 

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

MS(m/z):477(M+), 1120 

Example 80 

(6-Hydro~y-2-oy~lohexylbenzo[b]thien-3-yl)(4-

25 (2-CN-morpholinyl)ethoxy)phenyl]methanone 

11im1mr 
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1 H-NMR(CD3 0D, o): 0. 89-2. 06(10H, m), 2. 59(4H. br t), 2. 82(2H. t, J=5. 

5Hz).3. 70(4H,br t),4.23(2H.t,J=5.5Hz).6.69-7.85(7H,m)o 

MS(m/z):465(M+), 1000 

Example 81 
5 (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-[1-C4-methylpiperazinyl) ]ethoxy]phenyl]methanone 

~ H-NMR(CD 3 0D, o): 0. 89-2. 08(10H. m), 2. 58(3H. s), 2. 61-3. OO(lOH. 

m),4.23(2H. t,J=5.4Hz),6.68-7.83(7H.m)o 

.MS(m/z):478(M+), 1130 

15 - Example 82 
( 6-Hydroxy-2-cyclohexylbe·nzo[b] thien-3-yl) [ 4-

[2-[ 2-C 1, 2, 3, 4-tetrahydroisoquinolinyl} ]ethoxy]phenyl ]­
me than one 

1 H-NMR(CD30D, o): 1. 08-2. 17(10H. m). 2. 80-3. 04(9H. m), 3. 75(2H. s), 

20 4.28(2H.t,J=5.6Hz).6.68-7.82(11H.m)o 

MS(m/z):511(M+), 1460 

Example 83 
C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[2-[ 1-(4-hydroxypiperidinyl) ]ethoxy]phenyl]methanone 

25 1 H-NKR(CD 30D~ o): 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)o 
.. 

MS(m/z):479(M+),114o 

Example 84 
C6-Hydroxy-2-cycloheptylbenzo[b)thien-3-Yl)[4-

30 (2-(dimethylamino)ethoxy]phenyl]methanone 

This Sheet Has Been Replaced 
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. 1 H-NIR(CD 3 0D, o): 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)o 

MS(m/z):437(M+),58o 

Example 85 

5 C6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(diethylamino)ethoxy]phenyl]methanone 

1 ~-NMR(CD 30D. o): 1. 11(6H. t. J=7. 2Hz). 1. 22.....,1. 93Cl2H. m). 2. 71(4H. 

q),2.97(2H. t,J=5.6Hz).4.20(2H.t.J=5.6Hz).6. 79 ........ 7.83(7H.m)o 

MS(m/z):465(M+),86o 

10 . Example 86 
(6-Hy~roxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 17-2. 07(16H. m), 2. 71 ........ 2. 99(4H. m). 3. 08(2H. t, 

J=5.5Hz).4. 26(2H.t,J=5.5Hz). 6.69-7.86(7H. m)o 

15 MS(m/z):463(M+),84o 

Example 87 
C6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-C 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDsOD, o): 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(7H,m) 0 

MS(m/z):477(M+),98o 

Example 88· 

C6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
[2.:.( 1-homopiperidinyl)eth·qxy]phenyl]methanone 

ilii1iiflf THIS SHEET HAS BEEN 
REPLACED 
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1 
H-NldR(CD30D; o): 1. 17-2. 17(20H, m), 2. 7.5-2. 95(4H, m), 3. 05(2H. t. 

J=5.6Hz).4. 22(2H.t, J=5.6Hz).6.68-7.85(7H,m)0 

· MS(m/z): 491 Of+), 1120 

Example 89 

5 C6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-[1-(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

1 H-:-NMR(CD30D. o): 0. 83(3H. d, J =5. 7Hz). I. 53-2. 06(18H. m), 2. 77-3. 

08(5H,m),4.21(2H.t,J=5.6Hz),6.67-7.82(7H,m)o 

MS(m/z):491(M+), 1120 

10 . Example 90 

[6-Hydroxy-2-C2-methylcyclohexyl)benzo[b]­

thien-3-yl] (4-[2-C 1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 
H-NMR(CD30D, o): 0 .. 83(3H. d. 1=1. OHz), 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)0 

15 MS(m/z):463(M+),84o 

Example .91 

[6-Hydroxy-2-C2-methylcyclohexyl)benzo[b]thien-

3-yl] (4-(2-C 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD3 0D, o):O. 83(3H, d,.J=7. OHz), 1. 23-2.15(15H, m). 2. 60-2. 

20 71(4H,m);2.90(2H.t,J=5.5Hz).4.24(2H.t,J=5.5Hz),6.68-7.83(7H,m)o 

MS(m/z):477(M+).98o 

Example 92-

[6-Hydroxy-2-(2~methylcyclohexyl)benzo(b]thien-

3-~1](4-[2-(1-homopiperidinyl)e~hoxy]phenyl]methanone 

.-------------
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1 H-NMR(CD 3 0D, o) :0. 84(3H, d, J=7. OHz), 1.12-2. 03(17H. m), 2.·85-2. 

95(4H.m).3.07(2H,t,J=5. 7Hz),4.24(2H. t,J=5. 7Hz),6.69-7.84(7H.m)o 

MS(m/z):491(M'.). 1120 

Example 93 

5 [6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl][4-[2-(dimethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o):O. 87(3H. d, 1=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) 0 

MS(m/z):437(M+),58o 

10 · Example 94 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl][4-[2-(diethylamino)ethoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o):O. 88(3H, d, J=7. OHz),·l. 18(6H. t). l. 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(7 

15 H, m)o 

MS(m/z):465(M+),86o 

Example 95 
[6-Hydroxy-2-(3-methylcyclohexyl)benzo(b]thien-

3-yl] [4-(2-( 1-pyrrolidinyl)ethoxy]phenyl]methanone 

20 1H-NMR(CD 3 0D. o):O. 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. 78-7.84(7H,ni)o 

MS(m/z):463(M+),84o - . 

Ex·ample 96 

[6-Hydroxy-2-(3-methylcyclohexyl)benzo[b)thien-

25 3-yl][4-[2-C1-piperi~inyl)ethoxy]phenyl]methanone 

-------·-----
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1H-NMR(CD 30D. o ):0. 88(3H. d, J=5. 9Hz). l.16-2. 03(21H .. m), 3. S8(2H. 

t,J=4.6Hz).4.49(2H.t,J=4.6Hz).6. 77-7.86(7H.m)o 

MS(m/z):477(M+),98o 

Example 97 
5 [6-Hydroxy-2-(3-methylcyclohexyl)benzo[b]thien-

3-yl] (4-[2-( 1-homopiperidinyl)ethoxy]phenyl]methanone 

- _ 1 H-NMR(CD 30D. o): 0. 88(3H. d. J=5. 5Hz). 1. 03--1. 91Cl7H. 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)o 

MS(m/z):49l(M+), 1120 

10 - Example 98 
[6-Hydroxy-2-C3-methylcyclohexyl)benzo[b]thien-

3-yl][4-[2-[ 1-C3-methylp1peridinyl) ]ethoxy]phenyl]­
methanone 

1 H-NMR(CD 3 0D, o): 0. 84-L 00(6H. m), 1. 00-3. 20(20H. m), 4. 30(2H, t, 

15 J=5.5Hz),6.68--7.83(7H,m)o 

MS(m/z):491(M+), 1120 

Example 99 
[6-Hydroxy-2-C4-methylcyclohexyl)benzo[b]thien-

3-yl] [ 4-[2-( 1-piperidinyl )ethoxy]phenyl]methanone 

20 1 H-NMR~CD 3 0D, o) :0~ 94(3B. d, J=7. 7Hz), 1. 02.....;.t 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(7H,m)o 

MS(m/z):477(M+),98o 

Example 100 

(6-Hydroxy-2-(~-cyclooctenyl)benzo[b]thien-3-

25 yl][4-[2-C1-piperidinyl)ethoxy]phenyl]methanone 

THIS SHEET HAS BEEN 
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1 H-NMR(CD 3 0D, o): 0. 84-1. 88(19H, m), 2. 57-2. 84 6 , m , H, t). 

6. 7°7-7. 94(7-H, m)o 

MS(m/z):489(M+),98o 

Example 101 
5 C6-Hydroxy-2-metbylbenzo[b]thien-3-yl)(4-[2-

(1-pyrrolidinyl)etboxy]phenyl]methanone 

1 H-NMR(CD30D. o): ~- 77-L-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)o: 

MS(m/z):381(M+),84o 

10 Example 102 
(6-Hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[~­

[3-( 1-piperidinyl)propoxy)phenyl]methanone 
1 H-NMR(CD3 0D, o): 1. 25-2. 17(16H. m), 2. 46-2. 66(6H. m), 4. 09(2H. t, . 

J=6Hz), 6.68-7.82(7H,m)o 

15 Example 103 
C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-Yl)[4-

[3-(diethylamino)propoxy]phenyl]methanone 

1 H-NMR(CD30D. o):l. 07-2>13(18H. m), 2. 68-2. 97(7H. m), 4.15(2H. t, 

J=5.9Hz).6~ 71-7.83(7H,m)o 

20 MS(m/z):465(M+),86o 

25 

Example 104 

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

(3-(1-pyrrolidinyl)propoxy]phenyl)methanone 

1 H-NMR(CDsOi>, o): 1. 11-2. 22(16H. m), 2. 67-3. 06(7H, m). 4. 13(2H. t. 

J=5.8Hz), 6.68-7.85(7H,m)o 

MS(m/z):463(M+),84o 

THIS SHEET HAS BEENI 
REPLACED - I 



REPLACEMENT SHEET 

1 4 f:J.! G 1997 

- 60 -
Example 105 

C6-Hydroxy-2-cyclohexylbenzo(b]thien-3-yl)(4-

[3-C1-piperidinyl)propoxy]phenyl]methanone 

1 H-NldR(CD30D •. o):l.16-2.13(18H. m), 2. 58-2. 89(7H. m). 4.11(2H. t. 

5 J=6Hz), 6. 68-7.81(7H~m)o 

MS(m/z):477(M+).98o 

Example 106 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)(4-
[3-C 1-homopiperidinyl)propoxy]phenyl]methanone 

10 1 H-NMR(CD 3 0D, o): 1. 17-3. 38(27H. m), 4. 20(211. t, J=5. 6Hz), 6. 78-7. 

83(7H,m)o 

MS(m/z):491(M+),112o 

Example 107 
'C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-y1)[4-

15 [3-[1-(3-methylpiperidinyl)]propoxy]phenyl]methanone 

1.ff-NYR(CD30D, o) :0. 95(38. d, 1=5. 9Hz). 1. 06.-3. 34(24H, m), 4. 15(2H, 

t,J=5.8Hz),6. 68--7.82(7H.m)o 

MS(m/z):49l(M+), 1120 

Example 108 

20 C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-CN-morpholinyl)propoxy]phenyl]methanone 

1 H-NldR(CD 3 0D, o): 1. 09--2. 13(12H. m), 2. 43--2. 91(7H, m), 3. 69(4H. br 

t),4. 12(~H. t,J=6Hz),6.68-7.84(7H,m)o 

MS(m/z): 47.9(M+), 1000 

iiifi~i~f 
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Example 109 

C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-( 1-C4-methylpiperazinyl)]propoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o):l. 14--2. 10(12H.m).2.52(3H.s),2.57--2.90(11H. 

5 m),4. 17(2H. t,J=6Hz).6. 78--7.82(7H,m)o 

YS(m/z):492(M+), 1130 

Example 110 
(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-[2-( 1,2,3, 4-tetrahydroisoquinolinyl)]propoxy]phenyl]-
10 methanone 

MS Cm/z) : 5·25 CM+), 146. 

Example 111 
(6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)t4- . 

[3-(1-pyrrolidinyl)propoxy)phenyl)methanone 

15 1 H-NMR(CD 3 0D. o): 1. 25-2. 24(18H. m), 2. 51-3. 16(7H, m), 4. 11(2H. t, 

1=5.9Hz).6.68-7."84(7H.m)o 

MS(m/z):477(M+),84o 

Example 112 
C6-Hydroxy-2-cybloheptylbenzo(b]thien-3-yl)(4~ 

20 [3-(1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CD 3 0D, o): 1. 17--2. 17(20H, m), 2. 42-2. 75(7H. m). 4. 09(2H. t, 

J=5.9Hz).6.68--7.83(7H,m)o 

MS(m/z):491(M+),98o 

Example 113 

25 (6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-
[3-(1-homopiperidinyl)propoxy]phenyl]methanone 
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1 H-NMR(CD30D, o):l. 24-2.17(22H. m), 2. 71-3. 00(7H. m), 4.11(2H, t. 

J=5.9Hz), 6.67-7.81(7H,m)o 

MS(m/z):505(M~). 1120 

Example 114 

5 C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[2-C.1-piperidinylcarbonyl)ethyl]pbenyl]methanone 

1.H-NMR(CD3 0D, o): 1. 15-1. 94(16H. m), 2. 73-3. 03(4H. m), 3. 27-3. 64 

(4H.m).6.68-7. 77(7H,m)o 

MS(m/z):475(M+), 348.3350 

10 Example 115 

C6-Hydroxy-2-cyclohexylbenzo[b]thien-3-Yl)[4-
[3-C1-piperidinyl)propyl]phenyl]methanone 

1 H-NMR(CDCh. o): 1. 10-2. 17(16H. m), 2. 33-2. 98(10H. m), 6. 64-7. 7 

4(7H.m)o 

15 ·&iS(m/z): 461(M+), 980 

Example 116 
C6-Hydroxy-2-cyclobeptylbenzo(b]thien-3-yl)[4-

[2-C1-piperidinylcarbonyl)ethyl]phenyl]methanone 

1 H-NMR(CD3 0D, o): 1. 11-2. 17(18H, m), 2. 56-2. 80(2H, m), 2. 92-3. 20 

20 (2H.m).3:27-3.60(4H.m).6.67-7. 75(7H,m)o 

MS(m/z): 48901+), 363. 3490 

Example 11·7 

_ C6-Hydroxy-2-cycloheptylbenzo[b]t~ien-3-y1)[4-

[3-C1-piperidinyl)propyl]phenyl]methanone 
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1 H-NMR(CD30D. o): 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 

MS(m/z): 47501+), 980 

Example 118 
s (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-

[3-(dimethylamino)propyl]phenyl]methanone 

1 ;H-NMR(CD30D,.o):1. 13-2. 12(12H. m). 2. 72-3. 12(4H. m). 2. 77(6H. s). 

6. 77-7. 81(7H.m)o 

MS(m/z):421(M+).58o 

10 Example 119 
(6-Hydroxy-2-cyclopentylbenzo[b]thien-3-yl)[4-

[2-C 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 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(5H. m), 7. 75(2H. d, 1=8. 8Hz)o 

15 MS(m/z):449(M+),98o 

Example 120. 
[6-Hydroxy-2-(4-hydroxycyclohexyl)benzo[b]­

thien-3-yl] [4-[2-( 1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(CD30D. o): 1. 10-2. 20(14H. m), 2. ·ao-2. S0(4H. m), 2. 97(2H. t. 

20 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)o 
.. 

MS(m/z):479(M+).368.309.98o 

E~ample 121 
C6-Hydroxy-2-cyclododecylbenzo[b]thien-3-yl)[4-

25 [2-(1-piperidinyl)ethoxy]phenyl]methanone 

-_,...-----·-----i 
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1 H-NYR(CDCla. o): 1. 15-1. 85(28H. m), 2. 65(4H. t.-1=4. 8Hz), 2. 92(2H, 

t,J=5.5H z).3.00-3.40(1H.m),4.29(2H,t,J=5.9Hz).6.87--7.86(8H, 

MS(m/z):547(M+),98o 

s Example 122 
C6-Hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-

(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NKR(CDC1 3 , o):l. 28(6H. d, 1=6. 8Hz). 1. 45-1. 84(6H. m), 2. 61(4H, t, 

J=2.6Hz).2.85(2H,t,J=5. 7Hz).3.31(1H.m).4.19(2H,t,J=5.5Hz).4.5-5. 
. . 

10 2(1H.br s).6.65-7.24(?H.m), 7.85(2H,d.J=8.8Hz)o 

MS(m/z):423(M+).98o 

Example 123 
(6-Hydroxy-2-isopropylbenzo[b]thien-3-yl)[4-[2-

( 1-pyrrolid~nyl)ethoxy]phenyl]methanone 
. ... .. 

15 1H-NMR(CDC1 3 • o ):1. 27(6H. d. J=6. 8Hz), 1. 80-2. 05(4H. m), 2. 91(4H. t. 

J=3. OHz). 3. 11(2H. t. J=5.1Hz). 3. 00-3. 44(1H, m), 4. 27(2H. t;J=5. 3Hz). 

4. 0-4. 5(1H, br s);·6. 67-7:)6(7H, m)
0 

MS(m/z):409(M+),84o 

Example 124 

20 ~6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)(4-

[2-( 1-pyrrolidinylcarbonyl)ethyl]phenyl]met~anone 

. 1H_-NUR(CDCla. o): 1. 20-2. 04(14H. m), 2. 59(2H. t,"1=7. 9Hz), 3. 07(2H. 

t,J=7.9Hz~r2.80-3.60(1H,m),3.25-3.55(4H.m),6. 72-7.~8(8H,m)o 

.MS(m/z):461(U+), 720 
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Example 125 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-(1-pyrrolidinyl)propyl]phenyl]methanone 

1 H-NMR(CDC1 3 , o): 1. 10-2. 20(16H. m), 2. 60-3. 00(9H, m), 6. 69-7. 74 

5 (7H,m)o 

MS(m/z):447(M+),84o 

Example 126 
[6-Hydroxy-2-(2-methylcyclohexyl)benzo[b]thien-

3-yl] [4-[2-( 1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone 

10 1 H-N~iR(CDCla. o): 0. 82(3H. d, J=7. OHz). 1. 10-2. 20(13H. m), 2. 59(2H. 

t. J=7. 7Hz). 2. 90-3. 80(1H. m), 3. 07(2H. t, J=7. 9Hz), 3. 40(4H. t, J=6. 6H 

z).6. 78(1H.dd,J=8.6.2.4Hz), 7.03-7. 31(48. m). 7. 72(2H.d,J=8.4Hz) 0 

MS(m/z):475(M+),72~ 

Example 127 
15 (6-Hydroxy-2-cycloheptylbenzo[b]thien-3-yl)[4-

[2-(_1-pyrrolidinylcarbonyl)ethyl]pheny.;t]methanone 

1 H-NldR(CDC1 3 , o): 1. 20-2. 15(16H. m), 2. 59(2H. t, J=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. ll-7.32(5H.m). 7. 74(2H,d,J=8.4Hz)o 

20 MS(m/z):475(M+),259. 720 

Example 128 
C6-Hydroxy-2-cyclohexylbenzo(b]thien-3~y1)[4-

[3-C1-pyrrolidinylcarbonyl)propyl]phenyl]methanone 

---.... ..... ___ ~. 
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1H-NMR(CDCls. o):l. 50-2.17(14H. m), 2. 24(2H. t, 1=6. 4Hz). 2. 74(2H. 

t, 1=7. 5Hz). 3. 28-3. 55(5H. m), 6. 78(1H. dd, 1=8. 8. 2. 4Hz). 7. 0.9-7. 26(5 

H.m). 7. 72(2H,d,J=8.4Hz)o 

MS(m/z):475(M+), 1130 

s Example 129 

(6-Hydroxy-2-cyclohexylbenzo(b]thien-3-yl)(4-
[ 4- C 1-pyrrolidinyl)butyl ]p.henyl]methanone 

1 H:...NMR(CDC1 3 , o): 1. 13--2. 08(18H. m). 2. 62-2. 94 (8H. m). 3. 10-3. 40 

(lH.m), 6. 73(1H.dd,J=8.6. 2.2Hz).6.82-7.23(5H.m), 7.67(2H.d.J=8. 1 

10 Hz)o 

MS(rn/z):461(M+).84o 

Example 130 

(6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[3-( 1-piperidinylcarbonyl)propyl]phenyl]meth~none 

15 1 H-NMR(CDCl3, o): 1. 12-1. 85(16H. m), 1. 90-2. 14(2H. m). 2. 37(2H. t, 

J=~.8Hz).2. 74(2H. t,J=7.9Hz).3.30-3.60(5H.~).6. 77(1H,dd,J=8.8.2. 

4Hz), 7. 1.0-7. 26(5H. m), 7. 73(2H. d, 1=8. 1Hz)0 

MS(m/z):489(M+), 1270 

Example 131 

20 · (6-Hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-
[4-(1-piperidinyl)butyl]phenyl]methanone 

1 H-NMR(CDC!s. o): 1. 17-2. 03(20H. m), 2. 30-2. 75(6H. m), 2. 80-3. 20 

(lH.-m), 3 .. 50-4. 10(2H. m), 6. 71(1H. dd, 1=8. 8. 2. 4Hz). 7. 07-i. 22(5H. m), 

7. 70(2H,d,J=8.4Hz)o 

25 · MS(m/z): 4750f+), 980 
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Example 132 

C6-Hydroxy-2-cyclohexylbenzo[b)thien-3-yl)[4-
[3-(dimethylcarbamoyl)propyl)phenyl)methanone 

1 H-NMR(CDCI,, o): 1. 16-1. 85(12H. m), 1. 90-2. 15(2H. m), 2. 35(2H. t, 

s J=7. 3Hz), 2. 75(2H; t, J=7. 7Hz), 2. 5-3. l(lH, m). 2. 96(6H. s). 6. 69-7. 79 

(8H.m)o 

MS(m/z):449(M+),87o 

Example 133 
27 mg of (6-hydroxy-2-cyclohexylbenzo[b]thien-

10 3-yl)[4-[2-(1-piperidinyl)ethoxy]phenyl)methanone 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[b]tbien-3-yl)[4-[2-(1-

20 piperidinyl)ethoxy]phenyl]methanone. 

' 1 H-NMR(CD30D. o): 1. 17-[ 96(16H. m), 2. 62-2. 73(4H. m). 2. 92(2H. t, 

J=5.6Hz),4.25(2H.t,J=5.6Hz).6.98-8.22(12H,m)o 

MS(m/z):567(M+),98o 

The following compounds of Examples 134 to 138 
25 were synthesized in the same manner as in Example 133. 

Example 134 

_C6-Dimethylcarbamoyloxy-2-cyclohexylbenzo[b]­
thien-3-Yl) [4-[2-( 1-piperidinyl)ethoxy)phenyl]methanone 

' 
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1 H-NMR(CDC1 3 , o): 1. 13-2. 11 (16H. m), 2. 54-2. 65(4H. m), 2. 86(2H. t. 

1=5. 7Hz).3.02(6H.s).4.22(2H. t,J=5. 7Hz).6.83-7.88(7H.m)o 

MS(m/z):534(M+),98. 720 

Example 135 
(6-Benzoyloxy-2-cyclohexylbenzo[b]thien-3-yl) 

[4-[2-(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-N.MR(CD30D. o): 1. 17-2. 16 Cl4H. m), 3. 27-3. 50(4H. m), 3. 59(2H. t), 

4.43(2H, t). 7.03-8.24(12H.m)o 

MS(m/z):553(M+),84o 

10 . Example 136 
(6-B~nzoyloxy-2-cycloheptylbenzo(b]thien-3-yl) 

[4-(3-(1-piperidinyl)propoxy]phenyl]methanone 

1 H-NMR(CDCb. o): 1. 17-2. 62(20H, m), 3. 02-3. 23(6H, m), 4. 12(2H, m). 

6. 71-8. 27(12H.m)o 

15 MS(m/z):595(M+), 980 

Example 137 
(6-Benzoyloxy-2-cycloheptylbenzo[bJtbien-3-yl) 

[4-[3-(1-homopiperidinyl)propoxy]phenyl]metbanone 

1 H-NldR(CDCia. o): 1. 26-2. 49 (22H. m). 3. 04-3. 44(6H. m), 4. 11 (2H. m), 

20 6. 81-8. 21(12H. m)o 

MS(m/z):609(M+),112o 

Example 138 

(6-Benzoyloxy-2-cycloheptylbenzo[b]thien-3-Yl) 
(4-(3-(1-pyrrolidinyl)propoxy]phenyl]methanone 
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1 H-NMR(CDC1 3 , o): 1. 21-2. 63(18H. m), 3. 20--3. 39(4H. m), ~- 09-4. 22 · 

(2H.m), 6.83-8.27(12H,m)o 

MS(m/z):581(M+),84o 

Example 139 

5 A mixture of 10 mg of [6-hydroxy-2-(4-hydroxy-
cyclohexyl)benzo[b]thien-3-yl](4-[2-( 1-piperidinyl)­
ethoxy]phenyl]methanone, 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-

10 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 anhydr~us sodium sulfate. 
The solvent was distilled off, and the resultant crude 

15 product was purified by TLC (developing solvent, chloro­
form : methanol = 9 : 1) to obtain 5 mg of [6-acethoxy-2-
(4-acetoxycyclohexyl)benzo[b]thien-3-yl][4-[2-(1-piperi­
dinyl)ethoxy]phenyl)methanone. 

~ H-NMR(CDCI 3, o): 1. 10--2. 20(14H. m), 2. 01(3H. s), 2. 31 (3H. s). 2. 60 

20 --2. 90(4H. m). 3. 03(2H. t, J=6µz).4. 36(2H. t, J=6Hz), 4. 70(1H.m), 6.80-
, 

7.60(5H.m),7.80(2H,d,J=8.8Hz)o 

MS(m/z):563(M+),452.434.393.351. 309.980 

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

25 Example 140 

C6-Acetoxy-2-cyclohexylbenzo[b]thien-3~yl)[4-

[2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H-NMR(Cl)Cl3, o): 1. 10-2. 20(16H. m), 2. 31 (3H. s). 2. 40--2. 70(4H. m). 

2.81(2H. t.J=6Hz).3.00(1H.m).4. 19(2H, t,J=6Hz).6.80-7.60(5H.m). 7. 
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An example of preparation of a drug containing 
a compound of this invention is shown below. 

Preparation example A : tablet 

Active ingredient 
Starch 
Lactose 
Carboxymethylcellulose calcium 

Talc 
Magnesium stearate 

mg/tablet 

10.0 
20.0 

142.0 

5.0 
2.0 

1.0 

180 mg 

The active ingredient is pulverized into a 

grain size of 70 microns or less, the starch, lac~ose and 
carboxymethylcellulose calcium were added thereto, and, 
the mixtu~e is sufficiently mixed. A 10% starch paste is 
added to the mixture and the resultant mixture is stirred 

10 and mixed to prepare granules. After d~ying, 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. 

15 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, 

20 endometriosis, prostatomegaly and mastopathy. 

iliiM~f 
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Claims 

l. A benzothiophene derivative represented by the 

following general formula or a· salt thereof 

R1 
( I ) 

wherein, 

R1 denotes a hydrogen atom, a hydroxyl group, 

an alkoxy group having 6 or less carbon atoms, an acyloxy 

group of the formula R7CO-O- or R8S02 -0- or an N,N-dial­

kyl-substituted or unsubstituted carbamoyloxy group ha­

ving 6 or less carbon atoms in the alkyl moiety, 

R2 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 R7C0-0- or R8S02-0-, or an oxo group, 

R3 and R4 each fienote a hydrogen atom or an al­

kyl group having 6 or less carbon atoms, or R3 and R4 

combine with the nitrogen atom to which they bind, to de-

111111111111111111111111111111 
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! ___ ·~----------' note a heterocyclic ring which may further contain a 

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, 

e-

R7 denotes a hydrogen atom, an alkyl group ha­

ving 6 or less c~rbon at~ms 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, 

R8 denotes an aryl group optionally substituted 

by an alkyl group having 6 or less carbon atoms, 

A denotes o or CH2 , 

B denotes C=O or CH2 , and 

n denotes 1 or 2. 

2. . The benzothiophene derivative or the salt 

thereof according to claim l wherein R2 denotes a group 

of the formula -C-R5 (wherein R5 and R6 each denote an 
l, 
R 

alkyl group having 6 or less carbon atoms) or a cycloal­

kyl group having 3 to 8 carbon atoms optionally substitu-

111111111111111111111111111111 
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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 R3 and R4 each 
denote an alkyl group having 6 or less carbon atoms, or 
R3 and R4 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 R1 denotes a 
hydroxyl group. 

5. The benzothiophene derivative or the salt 
thereof according to claim 4 wherein A denotes O and B 
denotes CH2 • 

6. The benzothiophene derivative or the salt 
thereof according to claim 5 which is (6-hydroxy-2-cyclo­
hexylbenzo [b] thien-3-yl} [4-[2-(1-pyrrolidinyl}ethoxy]­
phenyl]methanone, (6-hydroxy-2-cyclohexylbenzo[b]thien-
3-yl) [4-[2-{l-piperidinyl)ethoxy]phenyl]methanone, 
(6-hydroxy-2-cycloheptylbenzo[b]thien-3-yl) [4-[2-(1-pyr­
rolidinyl)ethoxy]phenyl]methanone, (6-hydroxy-2-cyclo-
heptylbenzo [b] thien-3-yl} [4- [2- (1-piperidinyl) ethoxyJ. 
phenyl] methanone, (6-hydroxy-2-isopropylbenzo [b] thien-3-. 
yl) !4-[2-(1-pyrrolidinyl}ethoxy]phenyl]methanone_or 
(6-hydroxy-2-isopropylbenzo[b]thien-3-yl) [4-[2-(1-
piperidinyl)ethoxy]phenyl]methanone. 

THIS SHEET HAS BEEN 
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7. The benzothiophene derivat1"""'-t"1"1"'-+'+l~'m!"t't"----
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-cyc­

lohexylbenzo [b) thien-3-yl) [4-[3-(1-pyrrolidinyl)pro­

pyl)phenyl]methanone, (6-hydroxy-2-cyclohexylbenzo-

[b] thien-3-yl) [4-[3-(1-piperidinyl)propyl]phenyl]metha­

none or (6-hydroxy-2-cyclohexylbenzo[b)thien-3-yl) [4-[2-

(1-pyrrolidinylcarbonyl)ethyl]phenyl]methanone. 

9. The benzothiophene derivative or the salt 

thereof according to claim 3 wherein R1 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-

cyclohexyl-benzo [b] thien-3-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 

thereof. 
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Novel Benzothiophene Derivative t. ________ _ 

Description 

· Technical Fietd· 

This invention relates to novel benzothiophene derivatives having an antiestrogenic activity, and relates more 
detailedly to benzothiophene derivatives represented by the formula 

. _....,B' 
~-Q-1-ccii,)n-B-H"'-l!• 

R 1~R2 (I) 

wherein, 

R 1 denotes a hydrogen atom, a hydroxyl group. an alkoxy graup having 6 or less carbOn atoms. an acyloxy group 
of the formula R7CO-O- or Rssero- 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 cycloalkenyl group 
optionaUy substituted by an alkyl group having 6 or less carbon atoms. a hydroxyl group, an acyloxy group of the 
formula R7 C0-0· or R8SOz-O·. or an oxo group. . 
R3 and R4 each denote a hydrogen a10m or an alkyl group)aving 6 or less carbon atoms. or R3 and R4 combine 
with the nitrogen atom to which they bind, to denote a heteracyclic ring which may further contain a heterc 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 7 denotes a hydrogen atom, an alkyl group having 6 or less carbon atoms optionally substituted by a halogen 
atom. an amino group, a carbonyl group, an alkoxycarbonyl group having 6 or less carbon atoms in the alkaxy moi· 
ety. an alkanoyloxy group having 6 or less carbon 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 having 6 or less carbon atoms. an 
alkcxy group having 6 or less catbon atoms or a halogen atom. 
R8 denotes an aryl group optionaUy substituted by an alkyl group having 6 or less carbon atoms. 
A denotes 0 or C~. 
B denotes C-0 or CH2. and • 
n denotes· 1 or 2. 

Bac1<arounc:J 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 mammai:y gland tissue 
and the endometrial tissue. and the proliferation of these tumors have dose 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 administer antiestrogenic agents. 

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

... 
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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 antiestrogenic agents (see. for ex8f11)1e, Proc. Soc. Exp. Biol. Med..112. 439-442 (1963), J. 
Med. Chem.§.. 725-726 (19$5), 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., 2§, 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. 

rr;ce,0 
0Y H 

.CB) 

H 

However. all of these antiestrogenic agents also have an es1r0genic activity too strong to be neglected. sirroltane· 
ously with the-antiestrogenic activity. and they were yet unsatisfactory in this point 

The present inventors have intensely researched for benzothiaphene derivatives having an antiestrogenic activity. 
and as a result have found that a series of compounds wherein a specific substituent such as a cyctoalkyl 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 aCDVity. 

Disclosure of Invention 

The term 1ower- in this description means that the carbon atom number of a gl'CH4) or ~nd to which this term 
was attached is 6 or less, preferably 4 or less. • 

In the above formula (1). the -iower alkyl group• can be straight-chain or branched chain, and there can. for exam· 
pie. be mentioned a methyl, ethyl, n-propyl, iscprapyl, n-butyl, sec-butyl, tert-butyl, n-pentyl or n-hexyl group. and as the 
"lower alkDxy group•, there can. for example. be mentioned a methoxy. ethoxy. n-propaxy, isopropoxy Ot n-butoxy group 

Further, as the •cycloalkyf group•, those having 3 to 12 preferably 3 to 8 carbon atoms are preferable. and there 
can, for example, be mentioned a cyclcpropyl, cycfobutyf, cyclapentyf, cyctohexyl, cyclohepl.yf or cyclooctyl group, and 
as the ·cycloalkenyl group·, those having 4 to 12. preferably 5 to a carbon atoms are preferable. and lhere can, for 
example. be mentioned a 1-cycfopentenyl, 1-cyclohexenyt, 1-cycloheptenyl or 1-cyclooctenyf grot.4). Further. the •hate· 
gen atom• includes a fluorine. chlorine. or bromine atom. 

The •acytaxy group• is specifically a group represented by the formula R7CO-O- or R850r0-, and therein R7 

denotes a hydrogen atom: a lower alkyl group optionally substituted by a halogen atom. an amino group. a caitxmyl 
group, a lower alkoxycarbonyl group, a lower atkanoyfoxy group. a c8rbarnoyl group or an aryt group: a lower alkenyt 
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group optionally substituted by an aryl group: a lower cycloalkyl group; or an aryl group optionally substituted by a lower 
alkyl group, a lower alkoxy group or a halogen atom, R8 denotes an aryl group optionally substituted by a lower alkyl 

group. 
As examples of the ·acyloxy group". there can be mentioned acetoxy, propionyloxy, trifluoroacetyloxy, glycyloxy, 3· 

carboxyprcipionyloxy, 3-ethoxycarbonylpropionyloxy, acetoxyacetoxy, phenylacetoxy. acryloyloxy, cyclohexanecarbony· 
loxy. benzoyloxy, 4-methoxybenzoyloxy, 2-chlorobenzoyloxy, methanesulfonyloxy and p-toluenesulfonyloxy groups. 

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 cydoalkenyl group can be a cycloalkyl or cydoallce­
nyl group unsubstituted or substituted by one lower alkyl, hydroxyl. acyloxy or oxo group, and therein, as the substituted 
cycloalkyl or cycloalkenyl group, there can. for example, be mentioned a 3·methylcydopentyl, 3-hyclroxycyclopentyl, 2· 
methylcyclohexyl, 3-methylcyclohexyl, 4-methylcyclohexyl, 4·hydroxycyclohexyl. 4-acetoxyeyclohexyl. 4-benzoyloxycy· 
clohexyl, 4-oxocyclohexyl or 2-methylcycloheptyl group. - _ -

When, in the above formula (I). R3 and R4 "combine with the nitrogen atom to which they bind, to denote a hetero­
cyclic ring which may further cantain a hetero atom selected from O. S and N". the heterocydic group may be substi· 
tuted by a lower alkyl group or a hydroxyl group, or may be a condensed ring with a benzene ring. Further, in lhe 
heterocyclic group, the nitrogen atom-containing ring is preferably a 5· to 7-membered heterocyclic ring. 

,Thus, as examples of the group · 

3 -N-R , 
I 4 
R 

there can be mentioned amino, methylamino. isoprapylamino. dimethylamino, diethylaminc, pyrrolidinyl, piperidinyl. 
homopiperidinyl. piperazinyl, morpholinyl, thiomorpholinyl, 3-methylpyrrolidinyl, 3-methylpiperidinyl, 4·hydroxypiperidi· 
nyl, 4-methylpiperazinyl, 4·ethylpiperazinyl, 2,3-dihydroindolyl or 1,2,3,4-tetrahydrolsoquinolyl group. 

A preferred group of compounds among the campounds of the above formula (I) are compounds ot the formula (I) 
wherein R 1 denotes a hydroxyl group. Further, another preferred group of compounds are compounds of the formula (I) 
wherein R2 denotes a b~ched chain lower alkyl group, particularly a group of the-formula 

5 -C-R 
l 5 
R 

(wherein R5 and R6 each denote a lower alkyl 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 compaunds of the above formula (I) ilrovided by this invention, the following ones can 
be mentioned besides those set forth in the later-described examples. 

(6-hydroxy-2-cyclopentYlbenzo(bJthien-3-yl)(4-{2·(1·(4-methylpiperazinyl)Jethoxy)phenyl]methanone. 
(6-hydroxy-2-cyclohexylbenzo[b]thien·3-yl)[4-(2-{1·(3·methylpyrrolic:linyl)]ethoxyJphenyijmethanone. 
(6·hydroxy-2-cyclohexylbenzo[b]thien·3-yl)(4-(2-(N·thiomorpholinyl)·ethoxy]phenyl)methanone, 
(6-methanesulfonyloxy·2-cyclohexylbenzo(b]thien·3·yl)[4-(2·(1-piperidinyl)ethoxy)phenyijmethanone. 
(6-hydroxy-2-cycloheptylbenzo(b)thien·3·yl)(4·(2·(N·morpholinyl)ethoxy]phenyqmethanone, 
(6-hydroxy-2-cyclooctylbenzo(b]1hien-3·yl)[4-{2·(1 ·piperidinyl)ethoxy)phenyl)methanone, 
(6-hydroxy·2·cyclododecylbenzo[b]thien·3·yl)[4·[2·(1·pyrrolidinyl)ethoxy)phenyijmethanone, 
[6-hydroxy·2·(2·methylcyclohexyl)benzo[b]thien·3·yl](4-(2·(dimethylamino)ethoxyJphenyl)methanone. 
[6-hydroxy·2·(4·hydroxycyctohexyl)benzo(b]thien·3-yq[4·(2-{1-pyrrolidinyl)ethoxy)phenyl)methanone, 
[6-hydroxy·2·(4-hydroxycydohexyl)benzo(b)thien-3~yq[4·(2-(1 ·homopiperidinyl)ethoxy)phenyqmethanone. 
(6-hydroxy-2-isopropylbenzo(b)thien·3·y1)[4-(2-{diethylamino)ethoxy)phenyl)methanone. 
(6-hydroxy·2-isopropylbenzo(b]1hien·3·yl)[4-{2-(1·homopiperidinyl)ethoxy]phenyl]methanone, 
(6-hydroxy·2-sec-butylbenzo(b]thien-3·yl)[4-(2·(1-piperidinyl)ethoxy)phenyl)methanone. 
(6-hydroxy-2-cyclohexylbenzo[b]thien-3-yl)[4-(3-(dimethylamino)propoxy)phenyijmethanone, 
[6-hydroxy·2·(3·methylcyclohexyl)benzo(b]thien-3-yl)[4-[3·(1-piperidinyl)prcpoxy)phenyijmethanone. 
(6-hydroxy·2-isoprapylbenzo(b]thien·3-yl)(4-{3-(1-piperidinyl)propoxy)phenyl)methanone, 
(6-hydroxy·2-cyclohexylbenzo(b]1hien-3·yl)(4-(2-(diethylcarbamoyl)ethyl]phenyl)methanone. 
(6-hydroxy·2·(3·methylcyclohexyl)benzo[b]thien-3-yl)(4-[2·(1-piperidinylcarbonyl)ethyl)phenyl)methanone, 
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(6·hydroxy·2·isopropylbenzo[b)thien-3-yl)(4·[2·(1·piperidinylcarbonyl)ethyl)phenyijmethanone. 

(6-hydroxy·2·cyclohexylbenzo[b)thien·3·yl)(4·{3·(1·homopiperidinyl)propyl]phenyqmethanone, 
(6·hydroxy-2-cyclohexylbenzo[b]thien·3-yl)(4·[3·{N-morpholinyl)propyl)phenyqmethanone. 

(6-hydroxy·2·isopropylbenzo[b)thien·3·yl)(4-(3·(1-pyrrolidinyl)propyijphenyl)methanone. 
(6·hydroxy·2·cyclopentylbenzo[b)thien-3·y1)[4-[3·(1 ·pyrrolidinylcarbonyl)propyl)phenyl]methanone, 
.(6·hydroxy·2·(2·methylcyclohexyl)benzo(b]thien-3-y1](4-[3·{1-piperidinylcarbonyl)propyqphenyqmethanone. 
(6-hydroxy-2-cyclopentylbenzo(b)thien·3·yl)(4·(4·(1 ·piperidinyl)butyijphenyl)methanone, 
(6-hydroxy·2·isopropyibenzo(b)thien·3·y1)[4·[4·{1-pyrrolidinyl)butyqphenyl]methanone. 

According to this invention, the compounds of the above formula {I) wherein B denotes CH2 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 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 

mtbm 

(a) reacting a compound of the formula 

(II) 

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-OA-CCH2)n-a-x2 . (Dr) 

wherein X1 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 

wherein R11 • R2, A. B. X2 and n have the same meaning as above. 
with an amine of the formula 

m 

R3 
./ 

HN 

' R" 

wherein R3 and R4 have the same meanings as above. 

(V) 

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

(IV) 
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. a 
X1 -co-0' A-(Clh)n-B-N""" .... R (VI) 

- 'R• 

wherein R3, R4. A, S, X1 and n have the same meanings as above, and then 

(c) if necessary, cor1Verting the group R 11 of the resultant compound of the formula 

~o-0-A-(Cll,)n-B-H(:: 
R•t~~R2 . (I-1) 

wherein R1\ R2, R3, R4 , A, Band n have the same meanings as aboVe, 

to a hydroxyl group. an acytoxy group or an N,N-di.fower alkyl substituted or unsubstituted Carbamoyloxy group, and fur­
ther if necessary, converting the resultant compound to a salt. 

According to the above proeess (a), first. the compound of the above formula (II) and the compound of the formula 
( 111) 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 hydrocamon such as dichloromethane, 1.2-dichloroethane· 
or chloroform; an aromatic hydrocarbon such as benzene or chlarabenzene; an alkane such as petroleum ether or hex­
ane; a nitrchydrocarbon such as nitrabenzene or nitromethane: in the presence of a catalyst. for example. a Lewis acid 
such as aluminum chloride. aluminum bromide, zinc chloride, baron trifluoride, titanium tetrachloride or stannic chloride. 
Proper reaction temperature therefor is generally about room temperature to the reflux temperature of the reaction mix· 
ture. preferably a temperature between room temperature and 1oo•c. 

As to the use quantity of the compound of the above formula (Ill) 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 (Ill) per mole 
of the compound of the formula (II). 

Further, as to the use quantity of the catalyst. it is preferable to use at least one, usually 1.5 to 10 moles of the cat· 
alyst 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 abQve formula (V) can generally be 
carried out in the absence of solvent. or in an inert solvent, for 8xamp1e. an ether such as ethyl ether, tetrahydrofuran 
or dioxane; an amide such as dimethylformamic:le or dimethylacetamicfe; an aromatic hydrocarbon such as benzene or 
toluene: dimethyl sulfoxide. Proper reaction temperature therefor is usually room temperature to lhe reflux temperature 
of the reaction mixture. preferably 35°C to the retlux temperature of the reaction mixture. 

As to the use quantity of the amine of the above formula M to the compound of 1he above formula (IV), it is suitable 
to use generally at least one mote, usually on the order of 1.5 to 1 o moles of lhe 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 M 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 sucli 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 exc.Ss qua'1tity and thereby make the amine play a role as a deacjclifying agent. 

According to the above process (b), the compound of lhe 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 for· 
mula (II) with the compound of the above formula (Ill) 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 (1·1) is obtained. and this 
compound can. if necessary. be converted to a compound of the above formula {Qin the case where R1 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 for111.1la (I) wherein R 1 denotes a hydroxyl group can be carried out 
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by subjecting the compounc of the above formula (1-1) wherein R11 denotes a lower alkoxy group todealkylation reac:· 
lion. 

The dealkylation reaction can generally be carried out by treating the compourlc! of the above formula (1·1) 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 dimetttyl sulfide 
and a Lewis acid such as aluminum chloride or boron trifluoride at an elevated temperature. preferably at the reflux tem­
perature of the reaction mixture. 

Further, the conversion to the compound of the above formula (I) wherein R 1 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 au. for example by reacting the compound with an acyl halide in pyridine. 

. Further, the conversion to the compound of the above formula (I) wherein R1 denotes an N,N-di·lower alkyl·substi· 
luted or unsubstituted carbamoyloxy group can also be carried out easily by a pr:ocess known a u. for example by 
reacting the compound of the above formula (I) wherein A 1 denotes a hydroxyl group with a substituted or unsubstituted 
carbamoyl chloride in· pyridine. 

Jn the compounds ot the above formula (1) 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 precess known aa. 

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

A compound in the case where B denotes CHz in the CDl11JQUnds of the above formula (I· 1) of this invention can, 
altematively, be prepared by reducing a compound of the following formula · 

wherein R11 • R2, R3. R4 , A and n have the same meanings as above. · 
and then oxidizing the resultant compound. 

(I - 2) 

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 · 

wherein R11 • R2. R3. R". A and n have the same meaning$ 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 cycloalkyl or 
cycloalkenyl group substituted by a hydroxyl group can. for example, be prepared by reducing a compound of the for· 
mula (I) wherein R2 denotes a c:ycloalkyl or cyc:loalkenyl gro1.4> 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 cyclaalkenyl group sub­
stituted by a hydroxyl group. according to a process known a B In this reaction, when a compound of the formula (I) 
wherein R1 is a hydroxyl group is used. R1 is acylated simultaneously and converted to an acyloxy group. 

Among the compounds of the above formula {II) used as a starting compound in the foregoing processes. com­
pounds wherein R11 denotes a lower alkoxy group, namely compounds of the following formula 

!';'. 
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R 12~R2 (II-1) 

wherein R12 denotes a lower alkaxy group and R2 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 can •. for exam­

ple, by synthesized according to the following Reaction formula 1. 

Halogen 
or alkyl 
halide 

Reaction formula 1 

~ 
R11~V'Li 

~Ra 
R11~V'f-ou 

~b 

1 (COOH)2 

(ll-2) 

1·Reduced if desired 

(Il) 

In the above formulae, RA 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 11 has the same 
meaning as aboiie. . 

ks to the detail of reaction conditions in Reaction formula 1, pleue see the later-described preparation ~es. 

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 synthesized by converting a compound wherein R2 dtmotes a cycloalkyl or 

cyclOalkenyl group substituted by an oxo group, in the same manner as described in the conversion of R2 in a c:om­
pound of the formula (I). 

... 
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Effect of the Invention 

The thus described benzothicphene 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 mast0pathy. 

The antiestrogenic activities of the compounds of the formula (I) of this invention are as follows. 

Assay of antiestmgenic activity 

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

Namely, 2 µg/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 significantly at a level of significance of 5% were expressed by ++ and +. respectively. 

Table 

Compound Antiestrogenic activity 

Exaft1>1e 71 ++ 
Example74 ++ 

Example 75 ++ 

Example 76 ++ 

Example77 ++ 

Example86 ++ 

Example87 ++ 

Example90 ++ 

Example91 ++ 

Example93 + 
Example96 + 
Example. 104 + 

Example 115 + 
Example 118 ++ 

Example 120 ++ 

Example 123 + 

Example 124 ++ 

Example 130 + 

Thus. the compounds of this invention represented by the formula (I) C:an be orally or parenterally (for exa111>le, 
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.). 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. methylcellulose. carboxymethyl­
cellulose or salts thereof. gum arabic, polyethylene glycol. p·hydroxybenzoic acid alkyl esters. syrups, ethanol. propyl­
ene glycol, vaselines. carbowax, glycerol. sodium chloride, sodium sulfite, sodium phosphate, citric acid, etc. The drug 
can also contain another therapeutically 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 compound at a concentration of 0. 1 to 50 wt% in the case of solid and semi-solid 
forms, and at a concemration of 0.05 to 10 W!% in the case of liquid form. 

The dose Of the compound of this invention can widely be varied depending on th~ kind Of warm-blooded animals 
including human beings as a subject, administration routes, the seriousness of symptoms, the diagnoses of doctors, 
etc., but can be generally 0.05 to so mg/kg. preferably 0.1 to 10 mglkg 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. 

Precaration exarnole 1 

3.2 g of 6-methoxybenzo[b}thiophene was di~lved in 3 ml of THF and the solution was cooled with ice. 18.6 ml of 
n-butyllithium (15% hexane solution) was gradu&lly added in a stream of nitrogen and the mixture was stirred. A THF 
solution of 3. 1 ml Of cyclohexanone was added and the mixture was stirred at room temperature for 6 hours. 35 ml of 
saturated aqueous ammonium 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 product was purified by TLC (developing solvent, chloroform) to obtain 2.8 g Of 6·methoxy·2·(1·hydroxycy­
clohexyl)benzo[bjthiophene. 

1 H·NMR(CDCl3, CS):1.33-2.03(10H. m), 3.85(3H, s), 6.94(1 H, dd, J=2.4, 8.6Hz), 7.09(1 H, s), 7.27(1 H. d. J=2.4Hz), 
7.57(1H, d, J=8.6Hz)0 

MS(mlz):262(M•), 244, 2190 

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

(i) 6-Methoxy·2·( 1 ·h)'droxycyclcpentyl)benzo(b}thiophene 

1H·NMR(CDCl3, IS):1.58-2.S6(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)0 

MS(mlz):248(M•), 2300 

(ii) 6·Methoxy·2·(4,4-(ethylenedioxy)· 1 ·hydroxycyclohexyl]benzo[b)thiophene 

1H·NMR(CDCl3, CS):1.30-2.50(8H. m), 3.85(3H, s), 3.97(4H, s) 6.94 (1H, dd, Js8.8, 2.4Hz}, 7.10(1H, br, s), 
7.27(1H, d.J-2.4Hz), 7.55(1H. d, J=8.8Hz)0 

MS(m/z):320(M•), 302. 216, 101 0 

(iii) 6·Methcxy·2·(1-hydroxycycloheptyl)benzo[b)thiophene 

1H·NMR(COCl3, 6):1.46-2.71(13H. m), 3.84(3H. s), 6.90(1H: dd, J•8.8~ 2.4Hz), 7.07(1H, d. J•0.4Hz), 
7.20(1 H. d, J=2.2Hz), 7.51 (1 H, d. J=8.6Hz)0 

MS(mlz):276(M•). 2580 

(iv) 6-Methoxy·2·(1 ·hydroxy·(2·methylcyclchexyt)]benzo[b]1hiophene 

1H·NMR(CDCl3, 6):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::0.4Hz), 7.26(1H, d, J=2.9Hz), 7.50(1H, d, J•8.6Hz)0 
MS(m/z):276(M+), 2190 . 

(v) 6-Methoxy·2j1 ·hydroxy-(3·methylcyclohexyl)]benzo(b]thiophene 
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1H-NMR(CDCl3, li):0.94(3H. d, J=6.2Hz). 1.45-2.11(10H, m). 3.B5(3H, s). 6.94(1H, dd. J=B.6, 2.4Hz), 

7.06(1H, d, J=0.4Hz), 7.27(1H, d, J=2.9Hz), 7.56(1H, d. J=8.8HZ)0 

MS(m/z):276(M+), 2330 

(vi) 6-Methoxy·2·[1 ·hydroxy-(4-methylcyctohexyl)Jbenzo(b]thiophene 

1H-NMR(CDCl3 5):1.01 (3H, d. J::5.9Hz), 1.23-2.S6(10H, m), 3.89(3H, s). 6.93(1 H, dd, J•6.4, 1.8Hz). 7.07(1 H, 
d, J=0.7Hz), 7.20-7.28(1H, m). 7.66(1H, d. J=8.6Hz)o 
MS(m/z):276(M•), 2190 

{vii) 6·Methoxy·2·{1-hydroxycyclooctyl)}benzo(b]thiophene 

1H-NMR(CDCl3, li}:1.40-1.88(10H, m). 2.10-2.79(4H, m), 3.B5(3H. s). 6.18(1H, t. J=8.1Hz), 6.89(1H, dd, 
J:;:B.8, 3.4Hz), 7.05(1H. s). 7.21(1H, d. Ja2.4Hz). 7.52(1H, d, J•8.6H%lc, -
MS(m/z):290(M+), 272. 2440 

(viii) 6-Methoxy-2·{1-hydroxycyclodcdecyl)benzo(b]thiophene 

1H-NMR(COCl3, li):1.23-2.66(23H, m), 3.B5(3H. s). 6.93(1H, dd, J•B.6, 2.4Hz), 7.03(1H, S), 7.25(1H, d, 
J•4.6Hz), 7.51(1H, d, J•8.8Hz)0 

MS{mlz):346(M1. 328, 2040 

(ix) 6-Methoxy·2·{1 ·hydroxy-1-methylethyl)benza(b]thiophene 

Preparation examcle 2 

2.8 g of 6-methcxy·2·{1 ·hydroxycyclohexyl)benzo(b]thiophene was dissolved in 25 ml 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"lo aqueous· sodium bicarbonate solution and once with water, and dried over magnesium sulfate. The sol· 
vent was distilled off to obtain 2.5 g of 6-methoxy·2-(1-cyclohexenyt)benzo(b]thiophene. 

1 H-NMR{CD~. 5):1.49-2.51(8H, m), 3.84(3H, s), 6.20(1 H, br), 6.89 (1 H, dd, J=2.4, 8.8Hz), 7.00(1 H. br); 7.21 (1H, 
d, J=2.4Hz), 7.52(1 H, d, J•8.8Hz)0 · 

MS{mlz):244(M10 

The following compounds of Q) to (ix) were synthesized in the same manner as in Preparation example 2. 

{ij 6-Methoxy·2·{1-cydopentenyObenzo(b]thiophene 

1H·NMR{COCl3, 6}:1.49-2.89(6H, m), 3.B5(3H, S), 6.05(1H, m), 6.86 (1H. dd. J•8.6. 2.4Hz). 6.97(1H, s). 
7.22(1H, d;J•2.4Hz), 7.54(1H, d, J=8.6Hz)0 · . 

MS(mlz):230(M+), 2150 

(ii) 6-Methoxy·2·(4-oxo· 1-cyclohexenyl)benzo(b}thiophene 
(iii) 6·Methoxy·2·(1-cydoheptenyl)benzo(b)thiophene 

1H·NMA(COCl3. b):1.47-1.90(6H, m), 2.30(2H, q, Ja6.8, 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•2.2Hz), 7.51(1H, d, J=8.6Hz)0 

MS(mlz):258(M+), 231 0 

{iv) 6-Methoxy·2·[1-(2·methylcyclohexenyl)}benzo(b)thiophene 

1H·NMA(CDCl3, 5):1 .21 (3H, d, J• 7.0Hz), 1.52-1.B5(4H, m), 2.10-2.29(2H, m), 2. 75-2.89{1 H, br s), 3.B5(3H, 
s). 6.11 {1H, t. J•3.7Hz), 6.90(1 H, dd, J•B.6. 2.4 Hz). 7.02(1 H. s), 7.22(1 H. d, J•2.4Hz), 7.53(1 H, d, J-S.6Hz)o 
MS(m/z):258(M+)0 
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(v) 6-Methoxy·2·[1·(3·methylcyclohexenyl)]benzo[b]thiophene 

1H-NMR(CDC13• 6):1.07{3H,d. J=5.9Hz). t.24-2.50(7H. m). 3.84{3H, s). 6.11 (tH. d. J=12.5Hz). 6.90(1H. dd, 
J:S.6, 2.4Hz). 7.01(1H, s), 7.21 (1H. d. J=2.4Hz). 7.52(1H, d, J=8.6Hz)0 

MS(mlz):258(M+)0 

(vi) 6-Methoxy·2-[1-(4·methylcyclohexenyl)]benzo[b)thiophene 

1H-NMR(COCl3, 6):1.0t(3H, d. J=5.7Hz). t.26-2.59(7H. m). 3.84(3H. s). 6.t2-6.t9(1H, br s). 6.89(tH. dd, 
JaS.6. 2.4Hz), 7.0D(tH, s). 7.21 (tH, d. J•2.4Hz), 7.52(1H, d, J•8.6Hz~ 

MS(mlz):258{M"), 216o 

(vii) 6-Methoxy·2·(1-cyclooctenygbenzo[bJthiophene 

1H-NMR(CDCl3, a):t.54-t.83(8H. m}. 2.21-2.40(2H. m). 2.69(2H. t. J=5.1Hz). 3.84(3H." S). 6.18(1H. l 
J=8.1Hz). 6.89(tH. dd, J-8.6. 2.4Hz). 7.04(1H, S), 7.2:t(tH, d, J=2.4Hz), 7.52(1H. d, Js8.6Hz}0 

MS(mlz):272(M"). 244o 

(viii} 6·Methoxy·2·(t·cyclodcdecenyt)benzo[b]thiophene 

1H·NMR(CDCl3• a):1.23-1.SO(t6H, m). 2.26(2H, q, J-7.5. 7.0Hz). 2.59 (2H. t. J-S.8Hz). 3.84(3H. s). 5.93(1H. 
t. J•8.1Hz), 6.90(1H, dcl, J•S.6. 2.4Hz), 7.04(1H, s), 7.21(1H, d, J•2.4Hz), 7.52(1H, d, J=8.6Hz)0 

MS(mlz):328(M"), 2040 

(ix) 6-Methoxy·2-isoprcpenylbenzo[b)thiophene 

Preparation example 3 

• 2.5 g of 6·methoxy-2·{1-cyclchexenyl)benzo(b}thiophene was dissolved in 20 ml of ethyl acetate. 800 mg of 5% pal· 
ladium-calbon was added, and hydrogenation was carried out at room temperature and at atmospheric pressure. The 
reaction mixture was filtered, and the filtrate was concentrated to obtain 2.5 g of &-methalcy·2-cydohexylbenzo[b)thi· 
ophene. 

1H·NMR(COCl3, IS):1.15-2.21{10H. m). 2.82(1H, m), 3.84(3H, s), 6.83-7.57(4H,m)0 

MS(mlz):246(M°)0 

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

(i) 6-Methoxy·2·cycopentylbenzo(b]thicphene 

1H·NMR(CDCl3, 6):1.46-2.30(8H. m). 3.27(1H, m), 3.84(3H. s). 6~91 (1H, s), 6.94(1H, cld. J•B.6. 2.4Hz), 
7.25(1H, d. J•2.4Hz), 7.52(1H, d, J=8.6Hz)0 .• 

MS(mlz):232(M+), 2030 

(ii) 6-Methoxy·2·(4·oxo-1·cyclohexyt)benzo[b]thiophene 

1H·NMR(CDC'3. ti):t.50-2.70(SH, in), 3.35(1H, m). 3.85(3H, s). 6.96 (tH. dcl. J-S.6, 2.4Hz). 6.98(1H, br s). 
7.28(1H. d, J•2.4Hz). 7.55(1H. d, J=8.6Hz)0 

(iii) 6·Methoxy-2-cydoheptylbenz0[b]thicphene 

1H-NMR(CCCl3, 11):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)0 

MS(mlz):260(M+). 203o 

'" 
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(iv) 6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thiophene 

1H-NMR(CDCl3. a):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, s), 
6.91(1H, dd. J=B.S. 2.4Hz), 7.25(1H, d, J=2.4Hz), 7.53(1H, d, J•8.6Hz)0 

MS(m/z):260(M•). 2030 

(v) 6·Methoxy·2·(3-methytcyclohexyl)benzo[b)thiophene 

1H-NMR(CDCl3, 6):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(1 H, s), 
6.91(1H. dd, J=B.6, 2.4Hz), 7.25(1H, d, J•1.5Hz), 7.52(1H, d, J•8.8Hz)0 

MS(m/z):260(M10 

(vi) 6-Methoxy·2·(4-methylcyclohexyl)benzo[b)lhiophene 

1H-NMR(CCCl3. 15):0.94{3H. d. J..S.4Hz). 1.20-2.20(9H. m), 2.9S-3.08(1H, m), 3.83(3H, s). 6.91(1H, dd, 
J=S.6, 2.4Hz). 6.94(1H, s), 7.24(1 H, d, J•2.4Hz), 7.52(1H, d, J=8.8Hz)0 

MS(m/z):260(M•), 203o 

(vii) 6-Methoxy·2·c:yclododecylbenzo[b)thiophene 

1H·NMR(CCCl3, 6):1.14-1.97(22H. m), 3.01-3.15(1H, m), 3.84(3H, s), 6.91(1H, dd, J•S.8, 2.4Hz). 6.90(1H, 
s), 7.25(1H, d. J=2.2Hz), 7.52(1H, d, J-S.6Hz)0 . 

MS(m/z):330(M+)0 

(viii) 6·Methoxy-2·isopropylbenzo[b)thiophene 

1H·NMR(CCCl3. 6):1.37(6H. d, J• 7.SHz). 3.04-3.35(1 H. m), 3.84(3H, s). 6.92(1H, dd. J•S.6, 2.4Hz); 6.89(1 H. 
s), 7.25(1H, d. J•2.4Hz), 7.52(1H, d, J•8.6Hz)0 

MS(m/z):206(M+), 1910 

Preparation example 4 

The same operations as in Preparation example 1 were carried out using 180 mg of 6-methoxybenzo(b]fhiophene, 
and 450 mg of methyl iodide in place of cyc!ohexanone, and then purification was carried out by TLC (developing sol· 
vent. chloroform : n-hexane = 1 : 19) to obtain 126 mg of 6·methoxy·2-methylbenzo(b]thiophene. 

1H·NMR(CDCl3, 6):2.53{3H, s). 3.85(3H, s), 6.SS-7.56(4H, m)0 

MS(mlz):164(M•)0 

Preparatjon example 5 

The same operations as in Preparation example 1 were carried out using 495 mg of 6-methoxybenzo{b)thiophene, 
and chlorine gas in place of cydohexanone. a_ncl then purification was carried out by TLC (developing solvent. chloro­
form : n·hexane .. 4 : 1) to obtain 172 mg of 6-methoxy·2-c:hlorobenzo[b]thiophene. 

1H·NMR(CDCl3, 15):3.85(3H, s), 6.89-t73(4H, m)0 
MS(mlz):200, 1980 

Precaratign 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 chloride was concentrated under 
reduced pressure to distill off 1,2-dichloroethane and thionYI chloride, and the residue was mixed with SO ·m; of 6-meth­
oxy-2-cyclohexylbenzo[b}thiophene, 7 ml of dichloromethane and 200 mg of aluminum chloride. followed by stirring at 
room temperature for 3 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 lower, and the mixture was made alkaline with saturated aqueous sodium bicarbonate solution aild 
then extracted with ethyl acetate. The organic layer was dri~ aver anhydrous magnesium sulfate, the solvent was dis-
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tilled 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-cyclohexylbenzo[b)thien-3·yl)(4-(2·chloroethoxy)phenyl]methanone. 

1H-NMR(COCl3, 6):1.09-3.11(11H. m). 3.76-3.SS(SH, m), 3.83(3H, s), 4.28(2H. t, J=5.5Hz), 6.77-S.04(7H, m)0 
MS(mlz):430, 428o 

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

(i) (6·Methoxy·2-cydohexylbenzo{b]thien-3·y1)[4·(2-chloropropaxy)phenygmethanone 

1H·NMR(COCl3, 6):1.12-2.41(121-:f, m). 3.00(1H, m), 3.74(2H, t. J=6Hz). 3.84(3H, s), 4.19(2H, t. J=6Hz). 
6. 76-8.04(7H, m)0 

MS(mlz):444, 4420 

(ii) [6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien·3·yl(4-(2·chloroethoxy)phenyl)methanone 

1H·NMR(COCl3, 6):0.72-2.46{12H. m}, 3.S2(2H, t, J•5.8Hz). 3.88(3H. s), 4.31 {2H, t. Ja5.8Hz), 
6.76-8.04(7H, m)0 

MS(mlz):444, 442o 

(iii) (6·Methoxy·2·cycloheptylbenzo[b)thien-3·yl)[4-(2·chloroethoxy)phenyl)methanone 

1H·NMR(COCl3• 6):1.26-2.17(12H, m), 3.16(1H, m). 3.81(2H. t. J..S.7Hz), 3.84(3H, s), 4.28(2H. br t). 
6. 78-8.08(7H, m)0 

MS(mlz):444, 4420 

(iv) (6-Methoxy·2·cycloheJ)tylbenzo[b)thien-3·yl)(4-(2·chloropropoxy)phenyl)methanone 

1H·NMR(COCl3, 6): 1.26-2.33(14H, m), 3.75(2H, t, J•6Hz), 3.85(3H, s), 4.19(2H, t, J=6Hz), 6.78-8.04(7H, 
m)o 
MS(mlz):458, 456c, 

(v) [6-Methoxy·2-(3-methylcyclohexy~benzo[b)thien-3-yQ[4-(2-c:hloroethoxy)phenyQmethanOne 

1H·NMR(COCl3, 6):0.78-2.08(12H, m), 3.81(2H, t. J•S.7Hz), 3.83(3H, s), 4.30(2H, brt), 6.78-8.08(7H. m)o 
MS(m/z):444, 442o 

{vi) (6-Methoxy·2-cyclopentylbenzo(b)thien-3·yl)[4-(2·chloroethoxy)phenyl]methanone 

1H·NMR(COCl3, 15):1.25-2.21(SH, m); 3.33(1H, m), 3.75-3.SS(SH, m), 4.28(2H. t. J..S.6Hz), 6.79-8.04(7H, 
m)o . 
MS(~):416, 4140 

(vii) (6-Methoxy-2-cyclapentylbenzo[b)thien·3-yl){4·(2-chloropropoxy)phenyl}methanane 

1H·NMR(COCl3, 15):1.22-2.42(10H, m). 3.36(1H. m). 3.74(2H, t, J=S.9Hz). 3.84(3H, s). 4.18(2H. l J•5 9Hz). 
6.79-8.01(7H. m)0 

MS(mlz):430, 428o 

(viii) (6·Methoxy-2-cyclodocfecylbenzo[b)thien-3·yl)[4·(2·chloroethoxy)phenyl}methanone 

1H·NMR(COCl3, 15):1.1S-2.10(22H. m). 2.90-3.20(1H, m), 3.76(3H. s), 3.82(2H, t. J-S.3Hz), 4.29(2H, t. 
J=S.SHz), 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(2H, d, J•9.0Hz)o 
MS(mfz):512(M+), 329, 1830 . 

(ix) (6-Methoxy·2·isopropylbenzo(b)thien·3-yl)[4-(2-chloroethoxy)phenygmethanone 

... 
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! 1H-NMR(CCCl3, 5):1.31(6H. d. J-S.BHz). 3.19-3.49(1H. m), 3.83(2H, t. J=S. , ,-' 
J=5.5Hz). 6.93(1H. d, J=8.8Hz), 6.85(1H, dd. J:S.8. 2.4H z). 6.85-6.96(1H, m). 7.24(2H. d, J=8.6Hz). 
7.84(2H. d. J=9.0Hz)0 · 

MS(mlz):388(M+). ~73o 

Precaration example 7 

353 mg of (6-methoxy-2-cydohexylbenzo(b)thien·3·yl)(4·(2·(1-piperidinylcarbonyl)ethyl)phenyqmethanone 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. fellowed by stirring. 1 ml of methan.ol 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 pressure. and the resultant crude product 
was purified by TLC (developing solvent chloraform: methanol= 19: 1) to obtain 107 mg of (6·methoxy-2·cyclohexyl· 
benzo[b]thien-3·yl)(4~(3-(1·piperidinyl)propyl)phenygmethanol. 

1H-NMR(COCl3 , 5):1.26-2.86(26H. m), 3.4(1H, m), 3.85(3H. s), 6.26 (1H. s), 6.71-7.60(7H, m)0 

MS(mlz):4n(M•). 9Bo 

The fellowing compounds of (i) to (iv) were synthesized in the same maMer as in Preparation example 7. 

(i) (6·Methoxy-2-cycloheptylbenzo{b)thien·3·yl)(4-[3-(1-pipericlinyl)propyQphenyl)methanol 

1 H·NMR(COC~. 15):1.25-2.80(28H, m), 3.34{1H, m), 3.80(3H, s), 6.26 (1H, s), 6.72-7.53(7H. m)0 
MS{mlz):491(M1. 9Bo 

(ii) (6-Methcxy-2-cyclohexylbenzo[b)thien-3·yl)(4-[3·{dimethylamino)propyijphenyl)methanol 

1 H-NMR(C~OO, 15):1.21-2.05(10H, m). 2.29(6H, s), 2.29-2.68(2H, m), 3.47-3.72(4H, m), 3.78(3H, s), 
6.21(1H. s), 6.68-7.SB(ZH, m)0 

MS(mlz):437(M•), 58o 

(iii) (6·Methoxy-2-cyclohexylbenzo[b]thien·3·yl)[4·(3·(1-pyr~idinyl)propyqphenyQmethanol 

1H·NMR(COCl3• 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, s), 
6.71-7.52(7H. m)0 

MS{mlz):463(M•), 840 

(iv) (6·Methoxy-2-cyclohexylbenzo[b)thien·3·y1)[4-{4-(1-pyrroliclinyl)butyl}phenyl]methanol 

Examcle 1 

1 ml of pyrrolidine was added to 30 mg of (6·methoxy·2-cydcpentylbenzo[b]thien·3·yl)[4·(2-chloroethoxy)phe· 
nyl)methanone, followed by reflux with heating tor 1 hour. The mixture was concentrated under reduced pressure to dis· 
til off pyrrolidine. and the residue was purified by TLC (developing solvent chloroform : methanol • 19; 1) to obtain 28 
mg of (6·methoxy-2-cyclopentylbenzo(b]thien-3·yl)(4-(2·(1 'P'i'f0lidinyl)ethoxy)phenyl)methanone. " . 

1H-NMR(COCl3, C)):0.94-2.47{12H. m). 2.55-2.79(4H. m), 2.94(2H, t. J•6Hz). 3.41(1H. m). 3.84(3H, S) 4. 19(2H. t, 
J=6Hz). 6.79-7.87(7H, m)0 

MS(mlz):449(M•). 840 

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

Examcle2 

(6-Methoxy-2-cyclopentylbenzo[b]thien-3·yl)[4·[2-(1-homopipericlinyl)ethoxyJphenyl)methanone 

1H·NMR(COCl3, S):1.2S-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, t. 



J=6Hz). 6.79_-7.87(7H, m)0 

MS(mlz):477(M+), 1120 

Examp!e3 
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(6-Methoxy·2-cyctopentylbenzo(b)thien·3·y1)[4·[2·(1 ·(3-methylpiperidiny!))ethoxy)phenyl)methanone 

1H-NMR(CDCl3, 6):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, t. 
J•S.7Hz), 6.79-7.87(7H, m)0 

MS(mlz):477(M+), 112o 

Epmp!e4 

(6·Methoxy·2-cyclohexylbenzo(b]thien-3-y1)(4·(2·[1 ·(4·methylpiperazinyl)]ethoxy]phenyl)methanone 

1H-NMR(CDCl3, C5):1. 12-2.07(10H, m), 2.32(3H, s), 2.37-2.75(8H, m}, 2.84(2H. t, J=S.7Hz), 3.84(3H, s}, 4.17(2H, 
t. J=5.7Hz), 6.77-7.88(7H, m)0 

MS(mlz):492(M+). 1130 

Egmpte5 

(6·Methoxy·2·cyclohexylbenzo(b}thien-3·y1)[4-{2·[2·(1.2.3,4·tetrahydroisoquinolinyl})ethoxy]phenyl]methanone 

1 H·NMR(COCl3, 6}:1.10-2.16(10H, m), 2.61-3.09{7H, m), 3.84(5H, m), 4.28(2H, t. J-S.7Hz), 6. 76-7 .87(11 H, m)0 

MS(mlz):525(M•), 1460 

EgmpJe6 

(6·Methoxy-2-cyclohexylbenzo[b)thien-3·yl)(4·[2·(1 ·(4-hydroxypiperidinyl))ethoxy)phenyl]methanone 

, 
1H·NMR(COCl3, 6):1.12-2.16(14H, m), 2.34-3.07(7H, m), 3.69-3.84 (4H, m), 4.23(2H, t, J•5.7Hz). 
6. 78-7.86(7H, m)0 

MS(m/z):493(M+), 1140 

Epmpte7 

(6-Methoxy-2-cyclohexylbenzo(b]thien·3·yl)(4·[2·(diethylamingJethoxy)phenyQmethanone 

1H-NMR(COCl3, 6):0.77-2.13(16H, m}, 2.72(4H, q), 2.96(2H, t. J..SHz), 3.84(3H, s), 4.18(2H, t. J=6Hz), 
6.78-7.85(7H, m)0 

.MS(m/z):465(M•), B6o 

Examples 

(6·Methoxy-2-cyclohepty!benzo[bjttlien-3·y1){4·[2-(1-pyrrolidinyl)ethoxy)phenyqmethanone 

1H·NMR(COCl3, 6):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..S.9Hz), 6. 78-8.03(7H, m)0 

MS(mlz):477(M+). 840 

Examole9 

(6-Methoxy-2-cyc!oheptytbenzo(b]thien·3·yl}[4·(2-( 1 ·homopiperidinyl)ethoxy]phenyl]methanone 

1
H·NMR(CDCl3, 6):1.25-2.16(20H, m), 2.79-2.B5(4H, m), 3.03(2H, t, J-S.9Hz), 3.84(3H, s), 4.18(2H, t. J.S.9Hz), 

6.78-7.85(7H, m)0 

MS(mlz):SOS(M+), 1120 
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(6-Methoxy-2-cyclohepty\benzo[b}thien-3-yl}[4-[2-{1-(3-methylpiperidinyl)]ethoxy)phenyl}methanone 

1 H-NMR(CDCl3, S):0.92(3H. d, J:S.9Hz), 1. 12-2.69(19H, m), 2.60-3.25(SH. m). 3.83(3H. s), 4.19(2H, t. J=5.9Hz). 
6. 78-8.00(7H, m)o · 
MS(m/z):SOS(M1, 1120 

EX2!!1Qle 11 

[6-Methoxy-2-(2-methylcyclahexyl)benzc{b)thien-3·yQ[4-(2-(1-pyrrolidinyl)ethaxy]phenyl)methanane . 

1H-NMR(CCCl3, 1i):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(1 H. m), 
3.84(3H, s). 4.21(2H, t. J=S.SHz). s.n-7.85(7H, m)0 

MS(m/z):4n(M4'). 840 

Examcle 12 

[6-Methoxy-2-(2-methylcyclahexyl)benzo(b]thien-3·yQ(4-[2-(1-pipericlinyl)ethoxy]phenyQmethanone 

1~NMR(CCCl3, S):0.80(3H, d, J•7.0Hz), 1.13-2.29(1SH, m), 2.53(4H, m). 2.79(2H, t. J•6Hz), 3.3(1H, m), 
3.84(3H. s). 4.17(2H, t. J=6Hz). 6.77-7.85(7H, m)0 

MS(mlz):491(M•), 9Bo 

Examcle 13 

(6-Methoxy·2-(2-methylcyclohexyl)benzo{b]thien-3·yij(4·[2-(1 ·homopiperidinyt)ethoxy]phenyQmet~anone 

1 H-NMA(COCl3, 6):0.83(3H, d, J•7.0Hz), 1.13-2.07(17H, m), 2. 75-2.88(4H. m), 3.01 (2H, t, J=6.2Hz), 3.4(1 H, m), 
3.84(3H, s), 4.17(2H. t. J-6.2Hz), 6.62-7.85(7H, m)0 

MS(mlz):SOS(M+), 112o 

Examcle 14 

(6-Methoxy-2-(3·methylcyclohexyl)benzo[b)thien-3·yij[4-[2-(1-pyrrolidinyl)ethoxy}phenyl]methanane 

1H-NMR(CDCl3, 1i):0.88(3H, d, J.S.3Hz), 1.03-2.68(13H, m), 2.72-2.90(4H, m). 3.03(2H, t, J.S.7Hz). 3.5(1H. m), 
3.84(3H. s), 4.25(2H, t. J..S.7Hz), 6.78-7.85(7H. m)0 

MS{mlz):4n{M·). 840 

Example 15 

(6·Methoxy·2-(3-methylcyclohexyl)benzo[b]thien-3-yl)[4·(2-(1-piperidinyl)ethoxy]phenyqmethanone 

1 H-NMR(CCCl3, S):0.88(3H, d. J..S.3Hz), 0.94-2.33{15H, m), 2.48- 2.59(4H, m). 2.81 (2H. t. J=5.9Hz). 3. 1(1 H, m), 
3.84(3H, S), 4.19{2H, t. J-S.9Hz). e.n-7.BS(7H. m)o 
MS(mlz):491(M1. 98o 

Example 16 

(6-Methoxy-2-(3-methylcyclohexyl)benzo(b]thien·3·yQ(4-(2-(1-homopiperidinyl)ethoxy]phenyl]methanone 

1H-NMR(CCCl3, a):0.88(3H. d, J..S.SHz). 1.00-2.80(17H, m), 2.86-3.00(4H, m). 3.08(2H. t. J..S.7Hz). 3.84(3H. S), 
4.23(2H. t. J=5.7HZ). 6.7B-7.85{7H, m)o 
MS(mlz):505(M1. 112o 
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Example 17 

(6-Methoxy·2·(3·methylcyclohexyl)benzo[b)thien·3·yQ(4·[2·(1 ·(3-methylpiperidinyl)]ethoxy]phenyl]methanone 

. . 
1H-NMR(COCl3, li):0.71-0.99(6H, m), 1.00-2.67(t6H. m), 2.72-3.15 (SH. m), 3.84(3H, s). 4.17(2H, t. J=6Hz), 
6.77-7.85(7H. m)0 

MS(mtz):SOS(M•). 112o 

Example 18 

(6-Methoxy-2-cyclopentylbenzo[b)thien-3·yl)[4-{3-(1.pipericlinyl)propoxyJphenyqmethanone 

1H·NMR(COCl3, li):1.25-2.62(22H, m), 3.3(tH, m), 3.84(3H, s), 4.08 (2H, t, J•6.3Hz), 6.79-7.87(7H, m)0 
MS(mlz):4n(M•), 9Bo 

Example 19 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3·yl)[4·(3·(diethylamino)propoxy]phenyl]methanone 

1H-NMR(COC'3. 6):1.26(6H, t), 1.40-2.36(14H, m). 2.18-3.14(4H, m), 3.84(3H, s), 4.13(2H, t. J•5.8Hz), 
6. n-7.85(7H, m)0 

MS(mlz):479(M+),86c, · 

Exampfe2Q 

(6·Methoxy·2-cyclohexylbenzo[b]thien·3·yl}(4-(3-(1-pynolidinyl)propoxy]phenyijmethanone 

1H-NMR(COC'3, 6):1.1S-3.04(23H, m), 3.84(3H, s), 4.11(2H, t, Ja6.3 Hz), 6.n-7.85(7H, m)0 
MS(mlz):4n(M•), 840 

Examp!e21 

(6·Methoxy-2-cyclohexylbenzo[b]thien-3·yl)(4-[3·(1-piperidinyl)propoxylphenygmethanone 

1H·NMR(CDCla. 6):1.12-3.04(18H, m). 2.47(6H, m), 3.0(1 H. m), 3.84 (3H, s). 4.09(2H. t. J•6.2Hz). &.n-7.88(7H, 
m)o 
MS(mlz):491(M+), 98o 

Eymple22 

(6-Methoxy·2-cyclohexylbenzo[b]thien-3·yl)[4-[3·(1 ·homopipericlinyl)propoxy]phenygmethanone 

1 H·NMR(COCl3, 5):1.11-3.11 (20H, m), 2.85(6H, ni), 3.84(3H, s), 4. 11 (2H, t. J•6.2Hz), 6. 78-7.85(7H, m)0 
MS(mlz):SOS(M•), 112o . 

Example23 

(6·Methoxy-2-cyclohexylbenzo[b]thien-3·yl)[4-[3·(1 ·(3·methylpiperidinyl)]propoxy)phenyl]methanone 

1H.-NMR(COCl3, li):0.87(3H, d, J-S.7Hz), 1.00-3.13(24H, m), 3.84(3H, s), 4.09(2H, t. J""6.3Hz), 6.77-7.85(7H, 
m)o 
MS(mlz):505(M°'.). 112o 

Examcle24 

(6-Methoxy·2-cyclohexylbenzo[b)thien·3-yl}[4-[3-(1-{4-methylpiperazinyl)Jpropoxy]phenyl}methanone 

1H·NMR(CDCl3, 6):1.12·2.29(12H, m), 2.34(3H, s), 2.56(10H, m), 3.84 (3H, s), 4.09(2H, t. J-S.3Hz), 



6.77-7.88(7H, m)0 

MS(mlz):506(M•), 1130 

Examc!e25 
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(6·Methoxy·2·cyclohexytbenzo[b]thien·3·y1)[4·[3·[2·(1.2,3,4·tetrahydroiscquinolinyl))propoxy]phenyl)methanone 

1H·NMR(CDC!3, l5):1.18-3.67(21H, m), 3.84(3H, s). 4.15(2H, t. J•6.3Hz). 6.74-8.45(11H, m)0 
MS(mlz):539(M•), 1460 

Example26 

(6·Methoxy·2·cycloheptylbenzo[b]thien-3-yl)[4·[3-(1-pyrrolidinyl)propoxy)phenyqmethanone 

1H-NMR(CDCl3, l5):1.26-3.n(25H. m). 3.84(3.H, s). 4.10{2H, t. J-6.3 Hz). 6.78-7.88{7H. i'n)o 
MS(m/z):491(M,, 840 

Example27 

(6·Methoxy-2-cycloheptylbenzo[b]thien-3·yl)(4·[3·(1-piperidinyl)propoxy)phenyQmethanone 

1H-NMR(CDCl3, l5):1.26-3.n(27H, m). 3.84(3H, s). 4.08(2H. t. J-6.3 Hz). 6.76-7.88{7H. m)o 
MS(mlz):505(M1. 980 

Examcle28 

(6·Methoxy-2-cycloheptylbenzo[b]thien·3·yl)(4·[3·(1·homopiperidinyl)propoxy)phenyijmethanone 

1H·NMR(CDCl3, 6):1.18-3.80(29H. m), 3.84(3H, s}, 4.10(2H, t. J•S.3 Hz), 6.7S-7.92(7H, m)0 
MS(m/z):519(M1, 112o . 

Example29 

(6·Methoxy·2·cyclododecylbenzo[b]thie"-3·yl)[4-[2·(1 ·piperidinyl)ethoxy)phenyqmethanone 

1H-NMR(CDCl3, 6):1.25-1.85(28H, m), 2.62(4H, t, J.S.3Hz), 2.88(2H, t. J.s.9Hz), 3.00-3.25(1H, m), 3.76(3H, s), 
4.23(2H, t. Ja5.9Hz), 6.84-7.57(5H, m), 7.79(2H, d, Ja8.8Hz)o 
MS(m/z):561(M1. 459, 98o 

Examp!e3Q 

(6·Methoxy·2·isopropylbenzo[b]thien·3-yl)(4·[2·(1 ·piperidinyl)ethoxy)phenyl)methanone 

1H·NMR(COCl3, 6):1.30(6H, d, J•6.8Hz). 1.50-1.75(6H, m). 2.57(4H, t. J•7.3Hz), 2.82(2H, t, d•4.2Hz}. 3.31(1H, 
m), 4.06(3H. s), 4.19(2H, t, J•S.9Hz}, 6. 76-7.24 (SH, m), 7.80(2H, d, J•9.0Hz)0 

MS(mlz):437(M1, 98o 

Examcle 31 

(6·Methoxy·2·iscpropylbenzo[b)thien-3-yl)[4-[2·(1 ·pyrrolidinyl}ethoxy]phenyqmethanone 

1H·NMR(CDCl3, 6):1.30(6H. d. J-S.8Hz). 1.88-2.05(4H, m). ·a.00(4H, t. J-S.7Hz}, 3.18(2H. t. Ja5.7Hz). 
3.34-3.60(1H, m), 3.84(3H, s), 4.38(2H, t, J•S.3Hz), 6.79-7.2B(SH, m}, 7.82(2H, d, J-S.8Hz)0 

MS(m/z):423(M•), 840 
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Example32 

48 mg of sodium hydride was added to a THF solution of 0.2 ml of pyrrolidine, followed by stirring at room temper­
ature tor 1 hour. 54 mg of (6-methoxy·2-cyclohexylbenzene[b)thien·3·yl)(4·(2·chloroethoxy)phenyijmethanone 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· 
cyctohexylbenzo(b}thien·3·yl)[4-(2·(1-pyrrolidinyl)ethoxy}phenyl}methanone. 

1 H·NM R(CDCl3, 6):1. 15-2.10(14H. m), 2.67-2.86( 4H, m), 3.00(2H, t. J=5. 7Hz), 3.4(1 H, m), 3.84(3H, s). 4.23(2H, 
t, J=S. 7Hz), 6. 78-7.86(7H, m)0 

MS(m/z):463(M•), 840 

The tallowing compounds of Examples 33 and 34 were synthesized in lhe same manner as in Example 32. 

Examole33 

(6·Methoxy·2-cyclohexylbenzo[b]thien-3·yl)[4·{2·(1·homcpiperidinyl)ethoxy}phenyl)methanone 

1H-NMR(CDC13, 6):0.83-2.11(18H, m), 2.74-2.95(4H, m). 3.04(2H. t. Ja6Hz). 3.84(3H. S), 4.20(2H. t. Jm6Hz). 
6.78-7.88(7H, m)0 

MS(mfz):491(M+), 112o 

Example34 

(6·Methoxy·2-cyclohexylbenzo[b)thien-3·yl){4-{2·(N·morpholinyl)ethoxy)phenyqmethanone 

1H-NMR(CDCl3, 6):0.85-2.17(10H, m), 2.56-2.66(4H. m), 2.85(2H, t. J=5.7Hz). 3.0(1H, m), 3.61-3.80(4H, m), 
3.84(3H. s), 4.20(2H. t. J=S.7 Hz), 6.77-7.89(7H, m)0 

MS(m/z):479(M•), 1000 

Example35 

so mg of (6-methoxy·2-cydohexylbenzo[b)thien-3-y1){4-(2·chloroethoxy)phenyqmethanone was dissolved in 5 ml 
of OMF, 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 so•c for 2 hours. The reaction mixture was conce~· 
trated under reduced pressure, a saturated aque0us sodium bicamonate 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-cyclohexylbenzo[b]thien-3·yl)[4-{2·[i-(3-rnethylpi~nyl}]ethoxy}phenyQme~anone. 

1H-NMR(COCl3• 6):0.87(3H, d, J=S.7Hz). 1.01-2.76(17H, m), 2.73-3.11(5H, m}, 3.84(3H, s), 4.18(2H. t. Ja6Hz), 
6.75-7.88(7H,m)0 •= 
MS(m/z):491(~). 112o 

The following compound of Example 36 was synthesized in the same manner as in Example 35. 

Examole36 

(6·Methoxy·2-cyclotiexylbenzo[b}thien-3·yl)(4·[3·(N·morpholinyl)propaxy]pheny1Jmelhanone 

1 H·NMR(COC&,. 6):1.13-3.04(18H. m), 3.0(1H. m), 3. 73(4H, m), 3.84 (3H, s), 4.10(2H. t, Ja4.7Hz). 6.77-7.85(7H, 
m)o 
MS(mfz):493(~). 1000 
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Examole37 

The same operations as in Preparation example 6 were carried out using 200 mg of 4·(2-(dimethyl­
amino)ethoxy)be~ic acid in place of 4·{2-chloroethOX)')benzoic acid and 45 mg of 6-methoxy-2-cydopentyl­
benzo[b]thiophene in place of S-methoxy-2-cyclohexylbenzo[b]thicphene. and then purification was carried out by TLC 
(developing solvent. chloroform: methanol= 19: 1) to obtain 35 mg of (6-methoxy-2-cyclopentylbenzo[b}thien-3-yl){4· 
(2-(dimethylamino)ethoxy)phenyl]methanone. 

1H-NMR(CDC13. S):1.26-2.29(SH. m). 2.36{6H. s). 2.n(2H. t. J=S. 7 Hz). 3.25-3.79(1H, m). 3.84(3H. s). 4.14(2H. 
t.J=5.7Hz). 6.79-7.90(7H, m)0 
MS(mlz):423(M'1. 580 

The following compounds of Examples 38 to 58 were synthesized in the same manner as in ExafT1>le 37. 

Examole38 

(6-Methoxy-2-cyclopentylbenzo[b]thien-3-yl){4-[2-(cliethylamin0)ethoxy]phenyl]methanone 

1H-NMR(CDCl3, 5):1.10(6H, t, J .. 7.2Hz), 1.26-2.47(8H, m), 2.70(4H, q), 2.94(2 H. t. J.6Hz), 3.25-3.58(1H, m), 
3.84(3H, s). 4.15(2H, t, J•6 Hz). 6.79-7.87(7H, m)0 
MS(mlz):451(Mi. 860 

Egmp!e39 

(6·Methoxy-2-cyc!ohexylbenzo[b]thien·3-yl)(4-{2-(climethy!amino)ethoxy]phenyqmethanone 

1H-NMR(CDCl3, S):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-S.7Hz), 
6.78-7.85{7H, m)0 
MS(mlz):437(M1. 580 

Example4Q 

(6-Methoxy-2-cyclohexylbenzo[b]thien-3-yl)(4-(2·{1-piperidinyl)ethoxy]phenyl]methanone 

1H-NMR(CDCl3, S):1.15-2.09(10H. m), 2.55-2.66(4H, m), 2.87(2H. t,J-S.SHz), 3.0(1H, m), 3.84(3H, s), 4.22(2H, 
t. J=5.8Hz), 6. 78-7.85(7H, m)0 

MS(m/z):4n(M1. 980 

Example41 

(6-Methoxy-2-cycloheptylbenzo[b]thien-3-yQ(4·[2·(dimethylamino)ethoxy)phenyl]methanone 

1 H·NMR(CDCl3, S):l .26-2. 16(12H, m), 2.38(6H. s). 2.80(2H, t. J..S.6 Hz). 2.89-3. 73(1 H. m). 3.83(3H. s). 4.16(2H, 
t. J=5.6Hz}, 6.78-7.8S(7H, m)0 

MS(mlz):451 (M•), 580 

Exa"'Ple42 

(6·Methoxy-2-cycloheptylbenzo[b]thien-3-yl)[4·[2·(diethylamino)ethoxy]phenyl]methanone 

1H-NMR(CDCl3• b1:1.15(6H, t. J=7.2Hz), 1.26-2.16(12H, m), 2.78(4H, q), 3.01(2H, t, J-S.9Hz), 3.84(3H, s). 
4.23(2H, t, J=5.9Hz), 6. 78-7.85 (7H, m)0 

MS(mlz):479(M"'). 860 

.... 
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Examole43 

(6·Methoxy-2-cycloheptylbenzQlb)thien-3·yl}[4-(2-( 1-piperidinyqethoxy)phenygmethanofle 

,H-NMR(CDCl3, &):1.25-2.22(18H, m), 3.02-3.31(7H, m), 3.84(3H. s). 4.49-4.60(2H, m), 6.78-7.86(7H. m)0 

MS(mtz):491(M•), 98<, 

Examole44 

(S-Methoxy-2·(3·methylcyclohexyl)benzo(b)thien-3-yg{4·[2-(dimethylamino)ethoxy]phenyl]methanone 

1H·NMR(CDCl3, 6):0.85(3H, t. Ja6Hz), 0.94-2.31(9H, m), 2.37(6H, s), 2.78(2H, t, J=5.6Hz), 3.84(3H, s). 4.15(2H, 
t. J=S.SHz), s. n-7.85(7H, m)0 

MS(mlz):451(M•). 580 

Example45 

[S-Methoxy·2-(3-methylcyclohexyl)benzo[b)thien-3-yQ(4-[2-(Qielhylamino)ethoxy]phenygmethanone 

1H·NMR(COCl3, 6):0.87(6H. t), 1.00-2.17(12H, m). 3.22(4H, q), 3.42 (2H. t. J•4.7Hz). 3.6(1H, m), 3.85(3H, s), 
4.60(2H. t, J•4.7Hz), 6.7S-7.87(7H, m)0 
MS(mlz):479(M•), 860 

Example46 

[S-Methoxy-2·(4-methylcyctohexyqbenzo[b)thien-3·yl](4-(2-(1-piperidinyl)ethoxy]phenyl]methanone 

1H·NMR(CDCl3, 6):0.97(3H, t. Ja7.2Hz), 1.22-2.08(15H, m), 2.51-2.69(4H, m), 2.84(2H, t. Js5.9Hz). 3.0(1H, m), 
3.84(3H, s), 4.21{2H, t. J-S.9 Hz). 6.78-7.88(7H, m)0 

MS{mlz):491(M+). 98<, 

Examole47 

[S-Methoxy-2·(1-cyclcoctenyl)benzo{b]thien-3·yl] [4-{2-( 1-piperidinyl)ethoxy]phenyijmethanone 

1H·NMR(COCl3, 6):0.97-2.59(19H. m), 2.65-2.78(4H, m). '2.93(2H, br t), 3.79(3H, s), 4.25(2H, br t), 
6.74-B.05(7H, m)o 
MS(mlz):503(M1. 9Bo 

Example4§ 

(6·Methoxy-2-methylbenzo[b)thien-3-yt)[4-(2·( 1-pyrralidinyl)ethoxy]phenyl)methanone 

1 H·NMR(C0300, 6):1.85-2.00(4H, m), 2.43(3H, s), 2.B6-3.05(4H, m), 3.18(2H, t, Jc5.4Hz), 3.84(3H, s), 4.29(2H, 
t. J•5.4Hz), 6.81-7.85(7H, m)0 -

MS(mlz):39S(M•), 840 

Example49 

(6·Methoxy·2-chlorobenzo[b}thien-3-y1)(4-[2·(1-pyrrolidinyl)ethoxy]phenyl]methanone 

1 H-NMR{C~OO, 6):1.B3-1.98(4H, m), 2.84-2.91 (4H, m). 3.15(2H. t, J-S.4Hz). 3. 75(3H, S), 4.26(2H. t. Ja5.4Hz). 
6.94-7 .86(7H, m)0 
MS(m/z):417, 4150 
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examo1e so 
(2-Cyclohexylbenzo[b)thien-3·yl)[4·(2·(1-piperidinyl)ethoxy]phenyijmethanone 

1H-NMR(COCl3, 6):1.09-2.22(16H, m), 2.64-2.76(4H, m). 2.95(2H, t, J..S.7Hz), 3.0(lH, m), 4.30(2H, t, J=5.7Hz), 
6.83-7.89(8H, m)0 

Example 51 

(6·Methoxy-2-cydohexylbenzo[b)1hien-3·yl)[4·(2·(1·piperidinylcarbonyl)ethyl)phenyl]methanone 

1 H-NMR(CDCI~ 6):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)0 

MS(m/z):489(M•), 363, 3490 

Examole52 

(6·Methoxy·2-cydoheptylbenzo[b}thien-3-yl)[4-[2-{1-piperidinylcarbonyl)ethyl]phenyl)methanone 

1H-NMR(COCl3, 6):1.26-2.06(18H, m), 2.SS-2.71{2H, m), 2.94-3;14 (2H. m), 3.30-3.61(4H, m), 3.84(3H, s), 
6.77-7.80(7H. m)0 

MS(m/z):503(M'1o 

Examole 53 

{6·Methoxy·2-cyclohexylbenzo[b]lhien-3·yl)[4-{2-(dimethylcarbamoyl)ethyqphenyl)methanone 

1H·NMR(CDCl3, 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)0 

MS(mlz):449(M1. 3620 

Example54 

(6-Methoxy-2-cyclopentylbenza(.b]thien·3·yl)[4-(2-(1-piperidinyl)ethaxy)phenyl)methanone 

1H-NMR(COCl3, 6):1.30-2.90(18H, m), 2.97(2H. t. J""6Hz). 3.35(1H, m). 3.85(3H, S), 4.32(2H, t. J•6Hz). 
6.B0-7.40(SH, m), 7.84(2H, d, J.S.8Hz)0 . 

MS(m/z):463(M1. 352. 98o 

Example 55 

[6-Methoxy-2-(4-0xocyclohexyl)benzo(.b]thien·3·yQ(4-[2-{1-piperidinyl)ethoxy)phenyQmethanone 

1H·NMR(CDCl3, 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), 
6.70-7.30(5H, m), 7.81(2H, d, J-9Hz)0 

MS(mlz):491(M•). 380, 98o 

ExamPleSB 

(6-Methoxy·2·cyclohexylbenza(.b}thien-3-yl)(4·(2·(1-pyrrolidinylcarbonyl)ethyqphenyl]methanone 

1H·NMR(COCl3• 6):1.18-2.05(14H, m), 2.S7(2H, t, J•7.7Hz), 3.08(2H, t J.7.9Hz), 2.S0-3.60(1H, m), 
3.20-3.60(4H, m}, 3.84(3H, s). 6.83(1H, dd, J•S.8. 2.41-iz}, 7.1S-7.42(4H, m}, 7.75(2H, d, J-S.4Hz)0 

MS(m/z):475(M10 
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[6-Methoxy-2-(2-methylcyclohexyl)benzo[b]thien-3-yij[4·{2·(1-pyrroliclinytcarbonyl)ethyQphenyl]methanone 

1H-NMR(COCl3, 5):0.84(3H. d. J=7.3Hz), 1.2S-2.10(13H. m), 2.57{2H, t. Js7.5Hz). 3.07(2H. t. J=7.5Hz). 
2.90-3.60(5H. m), 3.84(3H, s). 6.82(1H, dd, J.OS.S. 2.4Hz). 7.11-7.35(4H, m), 7. 73(2H, d, J=S.4Hz)0 

Examptesa 

(6-Methoxy-2-cycJoheptylbenzo(b}thien·3·yl)[4-(2-(1-pyrrolidinytcarbonyl)ethyQphenyl)methanone 

1 H·NMA(CDCl3, ~:1.26--2.15(16H, m), 2.58(2H. t. Ja7.9Hz), 3.08(2H. t. J=7.9Hz). 2.90-3.60(1 H, m), 
3.20-3.53(4H, m). 3.84{3H, s), 6.84(1H, dcl •. J•S.S. 2.4Hz). 7.20-7.34(4H, m), 7.75{2H, d. Ja8.4Hz)0 

MS(mfz):489(M•), 273, 72o 

Examole59 

SS mg of chromium trioxide was added to 5 ml of pyridine to give a yellow gruel-Uke solution, a pyridine solution of 
105 mg of (6-methoxy·2·cyclohexylbenzo[b)·thien-3-y1)[4-[3-(1-piperidinyl)propyl)phenyl]methanol was added, and the 
mixture was stirred at room temperature for 1 hour. After addition of iee 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 solvent chloroform: methanol• 19: 1) to 
obtain 4 7 mg of {6-me1hoxy·2-cyclohexylbenzo(b]thien-3·yl)(4-(3·(1 ·piperidinyQpropyl]phenyl]melhanone. 

1 H-NMA(CDCl3, ii):1.15-2.09(16H, m), 2.30-2.57(6H, m). 2.62-2.96 (4H, m), 3.84(3H, s), 6~78-7. 79(7H, m)0 

MS(m/z):475(~). 980 

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

Example6Q 

(6·Methoxy-2-cycloheptylbenzo(b}thien-3·yl)[4-(3·(1-piperidinyl)propyl]phenyQmethanone 

1H·NMA(CDCl3, 3):1.13-2.19(18H, m). 2.4i>-3.29(10H. m), 3.85(3H, s), 6.78-7.79(7H, m)0 

MS(mlz):489(M•). 980 

Examole61 

(6·Methoxy-2-cyclohexylbenzo[b]thien-3·y1)(4-(3·(dimethylamino)propyqphenyl)methanone 

1H-NMR(CDCl3, 8):1.0S-2.16(12H. m), 2.35(6H, s). 2.35-2.98(4H, m), 3.85(3H, s), 6.78-7.82(7H, m)0 
MS(m/z):435(M•), 580 

Example62 

(6·Methoxy-2-cyclohexylbenzo(b)lhien·3-y1)(4-(3·(1·pyrrolidinyl)propyqphenyqmethanone 

1H·NMA(CCC!3, IS):1. 18-2.07(16H. m). 2.54-3.15(9H, m), 3.84(3H, s). 6.78-7.80(7H, m)0 
MS(mlz):461(~). 840 

Examole63 

(6-Methoxy·2-cyclohexylbenza(b]thien-3-yl)[4-(4-(1·pyrrolidinyl)butyl)phenygmethanone 

1H·NMR(CDCl3, 8):1.20-2.15{18H, m). 2.40-2.SS(SH, m), 2.75-3.15 (1H, m), 3.84(3H, s), 6.83(1H, clef, J..S.S, 
2.4Hz), 7.17-7.40(4H, m), 7.74(2H, d. J..S.1Hz)0 
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Example64 

50 mg of (6-methoxy-2-(4-oxccyclopexyl)benzo(b}thien-3-yq[4·(2·(1 ·piperidinyl)etttoxy]phenyl)methanone was dis· 
solved in 4 ml of methanol and 0.5 ml of THF. followed by ice cooling, 6 mg of saclium borohydride was added, and the 
mixture was stirred at OOC 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 sulfate, and then the solvent 
was distilled off. The resultant crude product was purified by TLC (developing solvent, chloroform : methanol • 19 : 1) 
to obtain 32 mg of [6-methoxy·2·(4·hydroxycyclohexyl)benzo[b)thien-3-yQ[4-{2·(1-piperidinyl)ethoxy]phenyl]meth· 
anone. 

1H-NMR(CCC'3. 6):1.10-2.20(14H, m), 2.60-3.00(4H. m), 3.06(2H. t. Js6Hz), 3.60(2H. m), 3.85(3H. s). 4.41(2H, 
t. J=6Hz), 6.70-7.30(5H. m), 7.80(2H, ·d. Js9Hz)0 

MS(m/z):493(M•), 382, 323. 980 

Examcle65 

. 200 mg of aluminum Chloride was added to 20 ml of dichloromethane, and while the mixture was stirred at o•c, 1 O 
ml of a dichloromethane solution of 0.3 ml of oxalyl chloride was added dropwise and the mixture Was stirr-ed at o•c for 
10 minutes. 2 ml of a dichloromethane solution of 100 mg of 4-phenylbutyrylpyrre 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 Oller an~raus magnesium suHate and then concentrated. The residue was dis· 
solved in 20 ml of dichloromethane. 100 mg of 6-mettioxy-2-cyclohexylbenzol,b}thiophene and 200 mg of aluminum 
chloride were added, and the mixture was stirred at room temperature for 2 hours. 1 ml of THF. 0.3 ml of 20% .hydro· 
chloric acid and 1 ml 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 solvent, ethyl acetate : n-hexane • 1 : 5) to obtain 54 mg Ot (6-methoxy·2-cyclohexyl· 
benzo[b]thien·3·yl)(4·[3·{1-pyrrolidinylcarbonyl)propyl]phenyl]methanone. 

MS (m/z): 489 (M+), 113. 

The following compounds of Examples 66-68 were synthesized in the same mamer as in Example 65. 

Examcle66 

(6-Methoxy·2·cyclohexylbenzo[b)thien-3-yQ(4-[3·(1-piperidinylcarbonyl)propylJphenyl)methanone 

1H-NMR(COC'3. &):1.17-1.86(16H, m), 1.91-2.15(2H, m), 2.34(2H, t. J•6.SHz), 2.76(2H, t. J•7.5Hz), 
3.20-3.65(5H, m), 3.84(3H, S), 6.83(1H, dd, Ja9.0, 2.4Hz), 7. 18-7.30(4H, m), 7.75(2H. d, J-S.4Hz)0 

MS(m/z):503(M•). 1270 

Ep,mcle67 

(6·Methoxy·2·cyclohexylbenzo(b}thien-3-yl)(4-{+(1-piperidinyQbutyQphenyl}methanone 

1H·NMR(COCl3, ~):1.25-2.05(20H, m). 2.24-2.39(6H, m), 2.69(2H, t. J=7.0Hz), 2.80-3.10(1H, m), 3.84(3H. s), 
6.84(1H, cld, J•9.0, 2.4Hz), 7. 1 3-7.27(5H. m), 7.74(2H, d, J•S.4Hz)0 

MS(m/z):489(M•), 980 

Example68 

(6-Methoxy·2-cyclohexylbenzo(b}thien-3-yl)[4·(3·(dimethylcarbamoyl)propy1Jphenyijmethanone 

1H-NMR(CDCl3, 3):1. 15-1.S5(12H, m}, 1.90-2.20(2H, m), 2.33(2H, t. J•6.8Hz), 2.76(2H, t, Ja7. 7Hz), 2.95(6H, s), 
3.85(3H. s), 6.n-7.S0(7H, m)0 
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Examole-69 

35 mg of (6·methoxy-2-cydopentylbenzo[b)thien·3-yl)[4·[2·(dimethylamino)ethoxy]phenyijmethanone was dis· 
solved in 5 ml of dichloromethane. 65 mg of aluminum 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 alka· 
line. and the resultant mixture was extraeted 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·hydraxy·2-cyclopentylbenzo[b]thien-3·yl)[4-(2·(dimethylamino)ethoxy]phe-
nyl]methanone. · · 

1 H·NMR(CD30D. S):1 .24-2.27(SH, m), 2.37(6H, s). 2.81 (2H. t, J=5.5Hz), 4.18(2H. t. J=5.5Hz), 6.68-7.87(7H, m)0 
MS(m/z):409(M+), 580 

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

Examole 70 

(6·Hydroxy-2-cydopentylbenzo[b]thien·3-yl)[4-{2-(diethylamino)ethoxy]phenyijmelhanone 

1H·NMR(CD300, Zi):1.06(6H, t. J•7.2Hz), 1.20-2.21(8H, m), 2.64(4H, Q), 2.89(2H, t, J=5.7Hz). 4.12(2H, t, 
J=5.7Hz),.6.68-7.84(7H, m)0 
MS(m/z):437(M+), 86o 

Examole 71 

(6·Hydroxy-2-cydopentylbenzo[b]thien·3·yl)(4-{2·(1-pyrrolidinyl)ethoxy]phenyl)methanone 

1H·NMR(C030D, 6):1.23-2.15(12H, m), 2.62-2.79(4H, m), 2.99(2H, t. J..S.SHz). 4.22(2H, t. J=5.5Hz), 
• 6.69-7.84(7H, m)0 

Examole 72 

(6·Hydroxy-2-cydopentylbenzo[b]thien-3·yl)(4-(2-{1-homopiperidinyl)ethoxy)phenyijmethanone 

1H·NMR(C0300, 6):1.26-2.15(16H, m), 2.83-2.91(4H, m), 3.05(2H, t. J=5.6Hz), 4.22(2H, t, J•S.6Hz), 
6.68-7.84(7H, m)0 

MS(m/z):463(M•), 1120 

Examole73 

(6·Hydroxy·2·cydopentylbenzo[b]thien-3·yl)[4-{2·[1·(3·methylpiperidinyl)}ethoxy)phenyl)me1hanone 

1H·NMR(C0300. 6):0.89(3H. d. J=5.7Hz), 1.29-2.15(15H, m). 2.81-3.04(5H, m), 4.24(2H. t. J:S.6Hz). 
6.69-7.84(7H, m)0 

·MS(mlz):463(M•). 1120 

Example 74 

(6-Hydroxy·2-cydohexylbenzo[b]thien·3·yl)[4-(2·(dimethylamino)ethoxy]phenyl)methanone 

1H·NMR(C0300, 6):1.09-2.29(10H, m), 2.36(6H, s), 2.81(2H, t, J..S.5 Hz), 4.19(2H, t. J-S.SHz), 6.6S-7.83(7H, 
m)o 
MS(mlz):423(M•), 580 
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Examole75 

(6-Hydroxy-2-cyclohexylbenzo[b]thien·3-y1)[4-[2·(diethylamino)ethoxy]phenyl)methanone 
1 H·NMR(C~OD, 6):1.11(6H, t, J=7.2Hz), 1.22-1.94{10H, m), 2.72(4H, q), 2.98(2H. t, J=S.6Hz). 4.21(2H, t. J=5.6Hz), 6.69-7.83(7H, m)o 
MS(m/z):451(M,, 860 

Example 76 

(6·Hydroxy·2-cyclohexylbenzo[b]thien·3·y1)[4·(2·(1-pyrrolidinyl)ethoxy]phenyl]methanone 
1 H·NMR(C~OD, 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)0 
MS(mlz):449(M•), 844 

Examole77 

(6-Hydroxy-2-cyclohexylbenzo[b}thien·3-yl)[4-[2-(1-piperidlnyt)ethoxy]phenyQmethanone 
1 H-NMR(CD300, i5):1.15-2.14(16H, m), 2.50-2.61(4H, m), 2.80(2H, t. J..S.SHz), 3.0(1H. m), 4.18(2H. t. J=S.SHz), 6.67-7.80(7H, m)0 
MS(mlz):463(M+), 98o 

Egmple 78 

(6-Hydroxy-2-cyclohexylbenzo(b]thien·3-y1)[4-[2·(1-homopiperidinyl)ethoxy)phenyQmethanone 

MS (mlz) : 477 (M+). 112. 

Examole79 

(6·Hydroxy-2-cyclohexylbenzo[b)thien-3·yl)[4-[2·(1·(3-methylpiperidinyl)]ethoxy]phenyl)methanone 
1H·NMR(C~OO, 5):0.87(3H, d. J=S.7Hz), 1.01-2.26(17H, m), 2.73-3.12(SH, m), 4.20{2H. t. Ja5.6Hz), 6.68-7.84(7H, m)0 
MS(mlz):477(M1. 1120 

Example SQ 

. (6·Hydroxy·2-cyclohexylbenzo(b)thien·3·yl)(4-[2·(N·morpholinyl)ethoxy]phenyQmethanone 
1H·NMR(C~OO, IS):0.89-2.06(10H, m), 2.59(4H, br t), 2.82(2H, t. J=S.SHz), 3.70(4H, br t), 4.23(2H. t. J•5.5Hz), 6.69-7.85(7H, m)0 . MS(m/z):46S(M•), 1000 

Examole81 

(6·Hydroxy-2-cyclohexylbenzo[b]thien·3·y1)[4·{2·{1-(4·methylpiperazinyl)]ethoxy)phenygmethanone 
1H·NMR(C~OD. 15):0.89-2.08(1 OH, m), 2.58(3H, s), 2.61-3.00(10H. m), 4.23(2H, t, J=5.4Hz), 6.68-7.83(7H, m)0 
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Examo!e82 

(6·Hydroxy·2·cydohexylbenzo[b]lhien·3·yl)[4·[2·[2·{1.2.3.4-tetrahydroiscquinolinyl)]ethoxy]phenyl]methanone 

1H·NMR(C~OD, &):1.08-2. 17(10H, m), 2.80-3.04(9H, m), 3.75(2H, s). 4.28(2H. L J=5.6Hz), 6.68-7.82(11H. m)0 

MS(rnlz):511(M•), 1460 . 

Examcle83 

(6·Hydroxy·2-cydohexylbenzo[b]thien-3·yl)[4-[2·[1-(4·hydroxypiperidinyl))ethoxy]phenyl)methanone 

1H-NMA(CD300, 6):1.08-3.08(21H, m), 3.56-3.70(1H, m), 4.22(2H, L J=5.5Hz), 6.69-7.B6(7H, m)0 

MS(mlz):479(M•), 1140 

Examole84 

(~·Hydroxy-2-cydoheptylbenzo[b)thien·3·yl)[4-(2·(dimethylamino)ethoxy]phenyQmethanone 

1 H-NMR(C~OD. a):t.28-2. 15(12H, m), 2.39(6H, s), 2.85(2H, t, J=S.5 Hz), 4.20(2H, t. J=5.5Hz). 6.68-7.83(7H, 
m)o 

MS(miz):437(~). 58o 

Examole85 

(6·Hydroxy-2-cydoheptylbenzo[b]thien·3·yl)[4-(2-(diethylamino)ethoxy]phenyqmethanone 

1H·NMR(C0a00, &):1.11(6H, t J•7.2Hz), 1.22-1.93(12H, m), 2.71(4H, q), 2.97(2H, t. J=5.6Hz). 4.20(2H, t, 
J=5.6Hz), 6.79-7.83(7H, m)0 

MS(m/z):465(~). 86o 

Example8§ 

(6·Hydroxy-2-cydoheptylbenzo[b)thien·3-yl)(4-(2·(1-pyrrolidinyl)ethoxy]phenyl)methanone 

1H·NMR(C0300, 6}:1.17-2.07(16H, m). 2.71-2.99(4H, m), 3.08(2H, t. J•5.5Hz), 4.26(2H. t, J=5.5Hz). 
6.69-7.86(7H, m)0 

MS(m/z):463(M•), 840 

Example 87 

(6·Hydroxy-2-cydoheptylbenzo[b]thien·3·yl)[4-[2·(1-piperidinyl)ethoxy]phenyijmethanone 

1H·NMR(CD300, 6):1.24-2.07{18H, m), 2.53-2.68(4H, m), 2.83{2H. t. J=5.6Hz). 4.23(2H, t. J•5.6Hz), 
6.69-7 .S3(7H, m)0 

MS(mlz):477(M•), 980 

Examoleas 

(6-Hydroxy-2-cycloheptylbenzo[b)thien-3·yl)[4-(2-(1-homopiperidinyl)ethoxy)phenyQmethanone 

1H·NMR(C0300. 6):1.17-2.17(20H, m). 2.75-2.95(4H, m), 3.05(2H, L J=5.6Hz). 4.22(2J:I. t. J•5.6Hz). 
6.68-7.85(7H, m)0 

MS(m/%):491 (M•), 1120 
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Examole89 

(6·Hydroxy·2·cycloheptyJbenzo[b)thien·3·yl)(4·(2·(1 ·(3·methylpiperidinyl))ethoxylphenyqmethanone 

1H·NMR(CD300, 6):0.83(3H, d, J=5.7Hz), 1.53-2.06(18H. m), 2.7_7-3.0B(SH. m), 4.21(2H. t. J=5.6Hz), 
6.67-7.82(7H, m)0 

MS(mlz):491(M1. 112o 

Examcle9Q 

[6·Hydroxy·2-(2-methylcyclohexyl)benzo[b)thien·3-yg[4·[2·(1-pyrrolidinyl)ethoxy)phenyJ]methanone 

1H·NMR(CD300, 6):0.83(3H, d. J=7.0Hz). 1.28-2.05(13H, m), 2.68-2.B6(4H, m), 3.01(2H, t. J"=5.5Hz), 4.24(2H, 
t. J=5.5Hz), 6.69-7.84(7H, m)0 

MS(mlz):463(M1. 840 

Example 91 

[6-Hydroxy·2-(2·methylcyclohexyl)benzo[b]thien-3-yg(4-(2-(1-piperidinyl)ethoxy)phenyl]methanone 

1 H-NMR(C~OO, 6):0.83(3H, d, J•7.0Hz). 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(7H, m)0 

MS(mlz):4n(M•), 98o 

Example92 

[6·Hydroxy-2·(2·methylcydohexyl)benzo(b)th!en·3-yg(4·[2·(1-homopiperidinyl)ethoxy]phenyl]methanone 

1H-NMR(CD300, 8):0.84(3H, d, J•7.0Hz), 1.12-2.03(17H, m), 2.SS-2.95(4H, m), 3.07(2H; t. J•S.7Hz), 4.24(2H, 
t. J=5.7Hz), 6.69-7.84(7H, m)0 
MS{mlz):491(M•), 112o 

Examole93 

[6·Hydroxy·2·(3·methylcyclohexyQbenzo(b)thien·3·yg[4·[2-(dimethylamino)ethoxy)phenyl]methanone 

1H·NMR(CD300, 8):0.87(3H, d, J•6.6Hz), 1.03-2.00(9H, m), 2.39(6H,. s), 2.85(2H, t. J-S.SHz), 4.20(2H, t. 
J=5.5Hz), 6.68-7.83(7H, m)0 
MS(mlz):437(M•), 580 

Example94 

(6·Hydroxy-2-(3·methylcyclohexyl)benzo(b]thien·3·yg[4-(2-(diethylamino)ethoxy)phenyl]methanone 

1 H·NMR(C~OO, a):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•S.SHz), 
4.24(2H, t. J•5.5Hz), 6.69-7.89(7H, m)0 
MS{mlz):465(M•), 86o 

Example95 

[6·Hydroxy·2-(3·methylcyclohexyl)benzo(b]thien·3·yg[4-(2-(1-pyrrolidinyl)ethoxy)phenyl]methanone 

1 H·NMR(C~OD. 6):0.88(3H, d, J•S.SHz), 1.17-1.96(13H, m), 2.76-2.89(4H, m), 3.08(2H, t. J=5.4Hz}, 4.26(2H, 
t, J•S.4Hz), 6.78-7.84(7H, m)0 
MS(mlz):463(M1, 840 
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Examole96 

[6-Hydroxy·2·(3·methylcyclohexyl)benzo[b)thien·3-~[4·[2·(1·piperidinyl)elhoxy]phenyijmethanone 

1 H-NMR(C~OD. 6):0.88(3H, d, J=5.9Hz), 1.16-2.03(21H, m), 3.58(2H, t. J-4.6Hz). 4.49(2H. t. J•4.6Hz). 
6.77-7.86(7H. m)0 

MS(mtz):477(M•). 98o 

Examole97' 

(6-Hydroxy·2·(3-methylcyclohexyl)benzo[b)thien·3·yQ[4*[2-(1-homopiperidinyl)ethoxy)phenyl)methanone 

1H-NMR(C~OO. 6):0.88(3H, d, J=5.5Hz). 1.03-1.91(17H, m). 2.89-3.02(4H, m), 3. l1(2H. t, J=5.5Hz), 4.25(2H, t 
J=5.5Hz).6.69-7.83(7H. m)0 . 

MS(mfz):491(M•). 112o 

ExamoleVS 

[6-Hydroxy·2·{3·methylcyclohexyl)benzo(b)thien-3-yl}[4-{2-(1 ·i3-methylpiperidinyl))ethoxy]phenyl)methanone 

1H·NMR(CD300, 6):0.84-1.00(SH. m), 1.00-3.20(2DH. m), 4.30(2H. t. J.S.5Hz), 6.68-7.83(7H. m)0 

MS(mfz):491(M•). 1120 

Examolegg 

[6-Hydroxy·2·(4-methylcyclohexyl)benzo(b)thien·3-yQ(4·(2-(1 -piperidinyl)ethoxy)phenyl)methanone 

1H·NMR(CD300, 6):0.94(3H, d, J•7.7Hz). 1.02-1.94{9H, m), 2.59-2.75(4H, m), 2.89(2H, t. J•5.5Hz),.4.25(2H, t. 
J=5.5Hz). 6.69-7.86(7H, m)o 
MS(mlz):477(M•). 98o 

Examole 100 

[6-Hydroxy-2-(1-cyclooctenyl)benzo[b]thien-3·yl}[4-(2·(1-piperidinyl)ethoxy)phenyl)methanone 

1H·NMR(CD30D, 6):0.84-1.88(19H, m), 2.57-2.84(6H, m), 4.18(2H. t). 6.77-7.94(7H. m)0 
MS(mfz):489(M1. 98o 

Examole 101 

{6-Hydroxy-2-methylbenzo[b]thien-3-yQ[4-[2·{1·pyrroliclinyl)ethoxy)phenyl}meth8none 

1 H-NMR(C~OD, 6):1.n-1.99(4H, m), 2.40(3H. s). 2.62-2.82(4H, m), 2.96(2H. t,J..S.SHz). 4.23(2H. t. J.S.SHz). 
6. 71-7.87(7H, m)0 

MS(mlz):381 (M4"). 840 

Examole 102 

(6-Hydroxy-2-cydopentytbenzo[b]thien·3·yl)[4·(3·(1-piperidinyl)propoxy]phenyijmethanone 

1H·NMR(CD30D, a):1.25-2.17(16H, m), 2.46-2.66(6H, m), 4.09(2H, t. J-SHz), 6.68-7.82(7H, m)0 

Exa!"'Ple 103 

(6-Hydroxy-2-cydohexylbenzo{b]thien-3·yl)[4-[3·{diethylamino)propoxy)phenyl)methanone 

1H·NMR(CD300, 6):1.07-2.13{18H, m). 2.68-2.97(7H, m). 4.15(2H, t. J.S.9Hz), 6.71-7.83(7H, m)0 
MS(mlz):465(M+), 86o 
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Examole 104 

(6·Hydroxy-2-cycJohexylbenzo[b}thien·3·yl)[4-{3·(1-pyrrolidinyl)propoxy)phenyqmethanone 

1 H-NMR(CD30D. 6):1. 11-2.22(16H. m), 2.67-3.06(7H, m), 4.13(2H. t. Jc5.8Hz). 6.68-7.85(7H, m)0 

MS{mlz):463(M•), 840 

Examole 105 

(6·Hydroxy-2-cyclohexylbenzo[b}thien-3·yl)[4-(3·(1-pipericlinyl)propoxy)phenyl)methanone 

1H·NMA(C030D, 6):1. 16-2.13{18H. m), 2.58-2.89(7H. m). 4.11(2H. t. Ja6Hz), 6.68-7.81(7H, m}0 
MS(mlz):477(M1. 980 . 

Exarnote 106 

(6·Hydroxy·2-cyclohexylbenzo[b)thien·3·yl)(4-(3·(1-homopiperidinyl)propaxyJphenyl]methanone 

1H·NMR(C0300. 6):1.17-3.38(27H, m). 4.20(2H. t. J.S.6Hz), 6.78-7.B3(7H, m)0 
MS(mlz):491 (M•). 112<, 

Exarm!e 107 

(6-Hydroxy·2-cyclohexylbenzo[b]thien-3·yl)[4-(3-(1-(3-methYlpiperidinyl)]p~)phenyl)methanone 

1H·NMA(CD300, 6):0.95(3H. d. J=5.9Hz), 1;06-3.34(24H, m). 4.15(2H, t. J•S.SHz). 6.68-7.82(7H, m)0 
MS(mlz):491(M•), 1120 

Examc!e 108 

(6·Hydroxy-2-cyclohexylbenzo{b)thien-3·yl)[4·[3·(N·mcrpholinyl)propoxy]phenyl)methanone 

1H·NMA(C0300, 6):1.0S-2.13(12H. m). 2.43-2.91(7H, m), 3.69(4H, brt), 4.12(2H, t. J.""6Hz), 6.6B-7.84(7H, m)0 
MS(mlz):479(M1, 1000 

Eprrp!e 109 

(6·Hydroxy·2-cyclohexylbenzo[b)thien-3·y1)(4-[3·(1-(4·methylpiperazinyl))propoxyJphenyqmeChanone 

1H·NMR(CD300, 6):1.14-2. 10(12H. m), 2.52(3H, s), 2.57-2.90(11 H, m), 4.17(2~. t, J•6Hz), 6. 78-7.82(7H, m)0 

MS(mlz):492(M•), 1130 

Examole 110 

(6-Hydroxy·2-cYclohexylbenzo[b)thien-3·yl)[4·[3·[2·(1.2,3.4·tetrahydroisoquinolinyl)JpropoxyJphenyl)meChanone 

MS (nifz): 525 (M•), 146. 

Example 111 

(6·Hydroxy-2-cycloheptylbenzo[b)lhien-3·yl)[4-[3-(1-pyrroliclinyt)propoxy]phenyl]methanone 

1H·NMR(CD300. 6):1.25-2.24(18H, m), 2.51-3.16{7H, m), 4.11(2H. t. J=5.9Hz), 6.68-7.84(7H, m)0 
MS(mlz):477(M+), 840 

•--:· 
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(6-Hydroxy-2-cydoheptytbenzo[b)thien·3·y1)(4-[3·(1-piperidinyl)propoxy]phenyijmethanone 

1 H·NMR(C0300, 6):1.17-2.17(20H, m). 2.42-2. 75(7H. m), 4.09(2H, t J=5.9Hz). 6.68-7.83(7H, m)0 
· MS(mlz):491(M•), 980 

Example 113 

'(6-Hydroxy-2-cydoheptylbenzo[b)thien·3·yl)[4-[3·(1·homopiperidinyl)propoxy]phenyl]methanone 

1 H·NMR(C~OO, 6):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)0 
MS(mlz):505(M•), 112. 

Example 114 

(6-Hydroxy-2-cydohexylbenzo[b)thien-3·yl)[4·(2·(1 ~peridinylcacbonyl)ethyl)phenyl]methanone 

1H-NMR(CD300, 6):1.15-1.94(16H. m). 2.73-3.03(4H, m), 3.27-3.64 (4H, m), 6.68-7.77(7H, m)0 

MS(m/z):475(M""). 348, 335o 

ExamoJe 115 

(6·Hydroxy-2-cydohexylbenzo[b)thien-3·yl)(4·(3-(1-piperidinyl)propyl)phenyijmethanone 

1H-NMR(COCl3, 6):1.10-2.17(16H. m). 2.33-2.98(10H, m), 6.64-7.74{7H, m)0 

MS(m/z):461(M•), 98o 

Exa!!pfe 116 

(6-Hyclroxy-2-cydoheptylbenzo{b]thien·3·yl)(4·[2-(1-pipericlinylcarbonyl)ethyl]phenyl)methanone 

1 H·NMR(C~oo. 6):1. 11-2.17(18H. m). 2.S6-2.80(2H, m). 2.92-3.20 (2H. m). 3.27-3.60(4H. m), 6.67-7.75{7H. 
m)o 
MS(m/z):489(~). 363. 3490 

Examole 111 

(6·Hydroxy·2-cycloheptylbenzo(b]thien·3·yl)[4-[3-(1-piperidinyl)propygphenyl)methanone 
-

1 H·NMR(C0300, 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;77(7H, 
m)o 

MS(mlz):47S(M°"), 980 

Example 118 

(6-Hydroxy-2-cydohexylbenzo[b)thien-3·yl)[4·(3·(dimethytamino)prcpyqphenyqmethanone 

1H·NMR(CD300, IS):1.13-2.12(12H, m), 2.72-3.12(4H, m), 2.77(6H, s). 6.77-7.81{7H, m)0 
MS(mlz):421(~). 580 
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Examole 119 

(6-Hydroxy·2-cyclopentylbenzo(b)thien·3·yl}[4·{2·( 1 -piperidinyl)ethoxy)phenygmethanone 

1H·NMF.l{CDCl3, 8):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(5H, m), 7.75(2H, d, J=8.8Hz)0 

MS{mlz):449{M+), 98o 

Examcle 128 

(6·Hydroxy·2·(4-hydtoxycydohexyl)benzo(b]thien·3·yQ[4-(2·(1 ·piperidinyl)ethoxy)phenyl]methanone 

1H·NMR(C0300, 8):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=S.8Hz)0 

MS(m1%):479(M•). 368, 309. 98o 

Examcle 121 

(6·Hydoxy·2·cyclodoclecylbenzo[b)thien·3-yl}(4-(2·(1·pipericlinyl)ethoxy]phenyl]methanone 

1H·NMR(COC'3,6):1.15-1.85(28H. m), 2.65(4H, t. J-4.8Hz), 2.92(2H. t. J•S.5H z). 3.oo-~.40{1H, m), 4.29{2H, t. 
J•5.9Hz), 6.87-7.86(8H, m)0 

MS(mlz):547(M+), 9Bc, 

Examole 122 

(6-Hydroxy-2·isoprcpylbenzc[b}1hien-3·yl)[4-{2·(1-i:iiperidinyl)ethoxy)phenyQmethanone . 

1H·NMR(CDCl3, 8):1.28(6H, d. J-S.SHz). 1.45-1.84(6H, m). 2.61(4H, t. J•2.6Hz), 2.85(2H. t. J=5.7Hz). 3.31(1H, 
m), 4.19{2H. t. J.S.SHz), 4.5-5.2(1H, br s), 6.65-7.24(5H, m), 7.85(2H. d, J-S.8Hz)0 

MS{mlz):423(M•), 980 

Exarm!e 123 

(6·Hydroxy-2-isoprcpylbenzo[b)thien-3·yl)[4-(2-(1-pyrro6dinyl)ethoxy)phenyQmethanone 

1H·NMR(CDCl3, 8):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-S.1Hz), 
3.00-3.44(1H, i"l'I), 4.27(2H, t, J-S.3Hz), 4.D-4.S(1H, br s), 6.67-7.76(7H, m)0 

MS(mlz):409(M•), 840 

Examole 124 

(6-Hydroxy-2-cyclohexylbenzo(b)thien·3·yl)[4-(2·(1-pyrrolidinylcarbonyl)ethyl)phenyqmethanone 

1H·NMR(COCl3, 8):1.20-2.04(14H. m), 2.59(2H, t, J•7.9Hz), 3.07(2H, t, J•7.9Hz), 2.80 3 60(1H, m), ~-
3.25-3.55(4H, m), 6.72-7.78(8H, m)0 

MS(mlz):461(M•). 12o 

Examole 125 

(6-Hydroxy·2-cyclohexylbenzo[b)thien-3·yl)[4·(3·(1-pyrroliclinyl)propyl]phenyl)methanone 

1 H·NMR(CO~. 6):1.10-2.20(16H, m), 2.60-3.00(9H, m), 6.69-7.74 (7H, m)0 

MS(mlz):447{M+), 840 
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Examcle12s 

[6-Hydroxy-2-(2-methylcyclohexyl)benzo{b]thien-3-yQ[4-[2·(1-pyrrolidinylcarbonyl)ethyijphenyijmethanone 

1H-NMR(CDCl3, S):0.82(3H, d, J=7.0Hz), 1.10-2.20(13H, m), 2.59(2H. t. J•7.7Hz), 2.90-3.80(1H, m), 3.07(2H, t. 
J= 7.9Hz). 3.40(4H. t, J=6.6H Z), 6. 78(1 H. dd, J=B.6, 2.4HZ), 7.03-7.31 (4H, m), 7. 72(2H, d, J•8.4Hz)o 

MS(mlz):475(M•). 72o 

Example 127 

(6-Hydroxy-2-cyctoheptylbenzo(b)thien-3-y1)[4-{2·{1·pyrrolidinyff:arbonyt)ethyl]phenylJmethanone 

1 H-NMR(CD~. 15):1.20-2.15(16H. m), 2.59{2H, t. J•7.9Hz), 2.80-3.70(1H, m), 3.07(2H, t. J=7.SHz), 
3.20-3.60(4H, m), 6. n(1H, dd, J..S.8. 2.4Hz), 7.11-7.32(5H, m), 7. 74(2H. d, J•8.4Hz)0 

MS(mlz):475(~). 259, 72o 

Examcle 12s 

(6-Hydroxy-2-cydohexylbenzo(b)lhien-3-yl)[4-{3-(1-pyrrolidinylcarbonyl)propyl)phenyQmethanone 

1 H·NMR(CDCl3, 15):1.50-2.17(14H, m), 2.24(2H, t J.S.4Hz), 2. 74(2H, t, J• 7.SHz), 3.28-3.55(5H. m), 6. 78( 1 H. dd, 
J=S.8, 2.4Hz), 7.09-7.26(5H, m), 7.72(2H, d, J~8.4Hz)0 
MS(mlz):475(M•), 1130 

Examole 129 

(6-Hydroxy-2-cydohexylbenzol.b)lhien-3·yl)[4·[4-{1-pyrrolidinyl)butyl)phenyl]methanone 

1H-NMR(COCl3, 15):1.13-2.08(18H. m), 2.62-2.94(8H, m). 3.10-3.40 (1H. m). 6.73(1H. dd. J•S.6. 2.2Hz), 
6.82-7.23(5H, m), 7.67(2H, d, J-S.1 Hz)0 
MS(mlz):461{~). 840 

Exarmle 130 

(6-Hydroxy·2-cyc:lohexylbenzo(b)thien-3-yl)[4-{3-(11)iperidinylcarbonyl}propyl)phenyqmethanone 

1H-NMR(CDC13, 6):1.12-1.85(16H, m). 1.90-2.14(2H. m), 2.37(2H, t. J.S.BHz), 2.74(2H. t. J=7.9Hz). 
3.30-3.SO(SH. m), 6. n(1 H, dd, J•S.8. 2.4Hz), 7.10-7.26(5H, m), 7. 73(2H, d. J-S.1 Hz)0 
MS(mlz}:489(M•), 1270 

Example 131 

(6·Hydroxy·2-cydohexylbenzcl.b)lhien-3-yl)[4-[4·(11>iperidinyl}bulyl]phenyijmethanone 

1H·NMR(CDCl3, 5):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 71(1H. dd, 
J=S.8, 2.4Hz), 7.07-7.22(5H, m). 7.70(2H, d, J=8.4Hz)0 
MS(mlz):47S(M•), 980 

Example 132 

(6·Hydroxy-2-cydohexylbenzo(b)thien-3·yl)[4·(3-(dimethy1Carbamoyl)propygphenyl)methanone 

1 H·NMR(CDC'3. 15):1. 16-1.85(12H. m). 1.90-2.15(2H. m). 2.35(2H, t J• 7.3Hz). 2. 75(2H. t. J• 7 .7Hz). 2.5-3.1 (1 H, 
m), 2.96(6H, s). 6.69-7.79 (SH, m)o 
MS(mlz):449(~). 87 0 
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Example 133 

27 mg of (6·hydroxy-2-cycJohexylbenzo(b)thien·3·yl)[4-(2·(1 ·piperidinyl)ethoxy)phenyl]methanone was diss!=>lved in 
1 ml of pyridine. o. 1 ml of benzoyl chloride was added, and the mixture was stirred at room tempera1Ure 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-cyclohexylbenzo(b)thien·3·yl)[4· 
[2·(1 ·piperidinyl)ethoxy]phenyl}methanone. 

1H·NMR(C0300. &):1.17-1.96(16H, m), 2.62-2.73(4H, m), 2.92(2H, t. Jc5.6Hz), 4.25(2H, t. J=S.6Hz), 
6.9S-8.22(12H, m)0 

MS(m/z):567(M•), 980 

The fellowing compounds of Examples 134 to 138 were synthesized in the same manner as in Example 133. 

Example 134 

(6-0imethytc:arbariloytoxy-2-cycJohexylbenzo(b}thien·3-y1)(4-{2-(1-piperidinyl)ethoxy]phenyl]methanone 

1 H·NMR(COCl3, &):1 .13-2.11 (16H, m). 2.54-2.65(4H, m), 2.86(2H, t, J..S. 7Hz). 3.02(SH, s), 4.22(2H, t. J..S.7Hz), 
6.83-7.88(7H, m)0 

MS(mlz):534(M'"), 98.12o 

Eymcle 135 

(6·Benzoyloxy-2-cycJOhexylbenzo(b}thien·3·yl) (4-(2·(1-pyrroiidinyJ)ethoxy]phenyl]methanone 

1H·NMR(C0300, 6):1.17-2.16(14H, m), 3.27-3.50(4H, m), 3.59(2H, t), 4.43(2H, t), 7.03-B.24(12H, m)0 
MS(mlz):553(M•), 840 

Examcle 136 

(6·Benzoyloxy-2-cycJoheptylbenzo{b}thien-3-yl) [4·(3-(1-piperidinyl)propoxyJphenyl]methanone 

1 . 
H·NMR(CDC'3, a):1.17-2.62(20H, m), 3.02-3.23(6H, m), 4.12(2H, m), 6.71-8.27(12H, m)0 

MS(mlz):595(M+), 98o 

Example 137 

(6-Berizoytoxy-2-cycloheptylbenzo[bJthien-3-yl) (4-{3-(1-homopiperidinyl)propoxyiphenyl)rnettuuume 

1 H·NMR(COCl3, ~):1 .26-2.49(22H, m), 3.04-3.44(6H, m), 4. 11 (2H, m), 6.81-S.27(12H, m}0 

MS(mlz):609(M1. 112<, 

Exarmle 138 

(6-Benzoytoxy-2-cycloheptylbenzo(b)thien-3-yl) [4·{3·(1-pyrrolidinyt)propoxy}phenyl]methanone 

1
H·NMR(COCl3, a):1.21-2.63(18H, m), 3.20-3.39(4H, m), 4.09-4.22 (2H, m), 6.83-S.27(12H, m)0 

MS(mlz):581(M'"), 840 

Example 139 

A mixture of 10 mg of {6-hyclroxy·2·{4-hydroxycyclohexyl)benzo[b]thien·3-yQ(4-{2-(1-piperidinyl)ethoxyJphe­
nylJmethanone, 0.5 ml of acetic anhydride and 0.5 ml of pyridine was stirred at room temperature for 18 hours. After 
adcfltion 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 sulfate. The solvent was distilled off, and the resultant crude product was purified by TLC (develop-

··~ 
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ing solvent. chlorofcrm.: methanol. 9: 1) to obtain 5 mg of (6·acethOxy-2-{4·acetoxycydohexyQbenzo[b)thien·3·yq(4· 

(2·( 1 ·piperidinyl)ethoxy)phenyt]methanoAe. · 

1H-NMR(COCl3, 5):1.10-2.20(14H, m), 2.01(3H. s), 2.31(3H, s). 2.60-2.90(4H, m), 3.03(2H. t. J.SHz), 4.36(2H, t, 
J=6Hz), 4.70(1H, m), 6.80-7.SO(SH, m), 7.80(2H, d. J•8.8Hz)0 

MS(mtz):563(~). 452, 434, 393, 351, 309, 98o 

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

Eumglel40 

(6·Acetoxy·2-cyc:lohexylbenzolb)thien-3-yl)(4·{2-(l-piperidinyl)ethoxytphenyqmethanone 

1H-NMR(COC13, 5):1.10-2.20(16H, m), 2.31(3H. s), 2.40-2.70(4H, m), 2.S1(2H, t. J-&Hz), 3.00(1H, m), 4.19(2H, 
t, J~°?Hz), 6.80-7.60(5H, m), 7.80(2H, d • .W.8Hz)0 • 

--
An ·9xamp1e of preparation of a drug containing a compound of this invention is shown below. 

Preparation mmple A : tablet 

mg/tablet 

Active ingredient 10.0 

Starch 20.0 

Lactose 142.0 

cartmymethylceUulose calcium 5.0 

Talc 2.0 

Magnesium stearate 1.0 

180mg. 

The adive ingredient is pulverized into a grain siie of 70 microns or less. the starch, lactose and carboxymethylcel· 
lulose calcium were added thereto, and the mixture is sutrlCiently 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 1he grain 
size becomes around 1.000 microns, talc and magnesium stearate are added thereto. and the mixture is tableted. 

Industrial Apclic;abilitv 

The compounds of the above for1T1.1la (Q of this invention have an anties1r0genic actiVity, and are useful far curing 
or treatment of estrogen-dependent diseases such as. for example. breast cancer. endometrial cancer. endometriosis, 
prostatomegaly and mastopathy. · 
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Claims far the fallowing Contracting States : AT, BE, CH, U, DE, DK, FR, GB, dR, IE, IT, LU, MC, SE 

1. A benzcthicphene derivative represented by the following general formula or a salt thereof 

wherein, 

_,.JP 
~o-0-A-(CH,)n-B-N"i!• 

R 1~~t2 (I) 

R1 denotes a hydrogen atom. a hydroxyl group, an alkaxy group having 6 or less carbon atoms. an acyloxy 

group of the formula R7 CO-O· or R8sor(> 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 cycloalkenyt group 

optionally substituted by an alkyl group having 6 or less carbon atoms. a hydroxyl group, an acyloxy group of 

the formula R7 CO-O- or R850r0-. or an oxo group. · 
R3 and R4 each denote a hydrogen atom or an ·alkyl group having 6 or less cartxm atoms, or R3 and R4 com· 

b!,ne with the nitrogen atom to which they bind. tc denote a heterocyclic ring which may further contain a hetero 

~selected .frcm 0, Sand 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, 

R7 denotes a hydr0gen atom. an alkyl group having 6 or less carbon atoms optionally substituted by a halogen 

atom. an amino group. a carbonyl group, an alkoxycart>onyl group having 6 or less carbon atoms in the alkcxy 

moiety. an alkanoyloxy group having 6 or less carben atoms in the alkanoyt moiety, a cmtmnoyt gr:oup or an 

aryl group. an alkenyl group having 6 or less carbon atoms, optionally substituted by an aryl group, a cycloalkyl 

group i.ving 6 or less carbon atoms. or an aryl group optionally substituted by an alkyl group having 6 or less 

carbon atoms. an alkoxy group having 6 or less carbon atoms or a halogen atom. 
R8 denotes an aryl group optionally substituted by an alkyl group having 6 or less carbon atoms. 

A denotes 0 or CHz, 
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 

(wherein R5 and R6 each denote an alkyl group taving 6 or less carbon atoms) or a cydoalkyl group having 3 to 8 
carbon atoms optionally substituted by an alkyl group having 6 or less carbon atoms or a hydtoiyl group. 

3. The benzothiophene derivative or the salt thereof accarding ta daim 2 wherein R3 and R"· each denote an alkyl 

group having 6 or less carbon atoms. or R3 and R4 combine with the nitrogen atom to which they bind to denote a 

5· to 7-membered heterocyclic group. 

4. The b•nzothiophene derivative or the salt thereof according to claim 3 wherein R 1 denotes a hydroxyl group. 

5. The benzothiophene derivative or the salt thereof according to claim 4 wherein A denotes 0 and B denotes CH2• 

6. The benzothiophene derivative or the salt thereof according to daim 5 which is (6-hydroxy·2-cyclohexyl· 

benzo[b]thien-3·yl)[4·(2·(1-pyrrolidinyl)ethoxy)phenyqmethanone, (6-hydroxy·2·cydohexylbenzo[b]thien·3-yl)[4-{2· 

(1·piperidinyl)eth0Xy]phenyijmethanone. (6-hydroxy·2-cydoheptylbenzo[b]thien-3-y1)(4-[2·(1-pyrrolidi· 

nyl)ethoxy)phenyl}methanone. (6-hydroxy·2·cyck:lheptylbenzo[b)thien-3·yl)[4-[2·(1 ·piperidinyl)elhoxy) phe­

nyijmethanone, (6-hydroxy·2-isopropylbenzo(b)thien·3·yl)(4-{2-{1·pyrrolidinyl)ethe>Xy)phenyl)methanone or (6-

hydroxy·2·isopropylbenzo[b)thien-3·yf)[4-[2-( 1 ;piperidinyl)ethoxy)phenyqmethanone. 

7. The benzothiophene derivative or the salt thereof according to claim 4 wherein A denotes CHz. 

111111111111111111111111111111 
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a. The benzothiophene derivative or the salt thereof according to claim 7 which is {6-hydrcxy·2-cyclohexyl· 
benzo[b}thien-3·yl)[4-{3·{1 -pyrrolidinyl)propyqphenyl)methanone, (6-hydrcxy·2·cyclohexylbenzo(b)thien·3·yl)(4-[3· 
{1 ·piperidinyl)prcpyl)phenyl]methanone or (6·hydrcxy·2-cydohexylbenzo(b)thien-3·yl)[4·[2·{ 1 -pyrrclidinylcarbc· 
nyl)ethyl]phenyl]methanone. 

9. The benzothicphene derivative or the salt thereof according to claim 3 wherein R 1 denotes an alkoXYI group having 
6 or less carbon atoms or an alkylcarbonylcxy group having a or less carbon atoms in the alkyl moiety. 

1 o. The benzothicphene derivative or the salt thereof according to claim 9 which is (6-methcxy·2-cyclohexyl· 
benzolb)thien-3·yl)[4·{2·(1 -piperidinyl) ethoxy)phenyQmethanone or (6~acetoxy-2-cydohexylbenzo(b)thien-3·yl)[ 4· 
[2·(1-piperidinyl)ethcxy} phenyt)methanone. · 

11. An antiestrogenic agent containing a benzothiophene derivative according to claim 1 or a salt thereof. 

·•· 
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A benzothiophene derivative represented by the 

o-0-' A-(CHz)n-B-N<: 
- R 

R1 

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 i~ characterized in that the 

2-position (the:~~bstituent R2 > Qf the benzothiophene 

nucleus is subs ti tut.ed 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. 

~·· 


