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1. Atricyclic compound represented by general formula (1):
T P
3
1
/x " F
2
x\x3 I O F
Y R1

wherein R' represents hydrogen, lower alkyl, lower alkoxy, or halogen; -X'-X2-X3-
represents -CR?*=CR’*-CR*=CR>- (wherein R?, R® R* and R® which may be the
same or different, each represents hydrogen, lower alkyl, lower alkoxy, or halogen),
-CR%=CR3-CR*=N- (wherein R?, R®, and R* have the same significances as defined
above), -CR?=CR®-S- (wherein R? and R® have the same significances as defined
above), -CR?=CR>-0O- (wherein R? and R® have the same significances as defined
above), -S-CR*=CR?®- (wherein R* and R® have the same significances as defined
above), or -O-CR*=CR>- (wherein R* and R® have the same significances as
defined above); and Y represents -CH20-, -CH2S-, -CH,SO-, -CH=CH-, or -(CHy),-
(wherein n represents 0, 1, or 2).
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89. A pharmaceutical composition comprising an effective amount of at least
one compound according to any one of claims 1 to 88, together with a
pharmaceutically acceptable carrier, diluent or adjuvant therefor.

90. A method for the treatment or prophylaxis of urinary incontinence in a
mammal requiring said treatment or prophylaxis, which method comprises
administering to said mammal an effective amount of at least one compound
according to any one of claims 1 to 88, or of a composition according to claim 89.
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(57) Abstract

Triciclic compounds represented by general formula (I) which are useful as a remedy for urinary incontinence, wherein R'
represents hydrogen, etc.; and -X' -X?-X>- represents -CR*=CR’ -CR*=CR’- (wherein R?, R, R* and R* represent each hydrogen, etc.);
and Y represents -CH, O- etc.
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SPECIFICATION
TRICYCLIC COMPOUNDS

Technical Field
The present invention relates to tricyclic compounds
which are useful as therapeutic agents for urinary

incontinence,

Background Art

Japanese Published Unexamingd Patent Application No,
286915/93 discloses N-substituted propanamide derivatives

which are useful for the treatment of urinary incontinence.

Discl h vention
The present invention relates to tricyclic compounds

represented by general formula (I):

OH
1 0 H CHj
3 " , //J CF3
X 4]
N X ©
Y R!

wherein R! represents hydrogen, lower alkyl, lower alkoxy,
or halogen; =-X!-X2-X3- represents ~CR2=CR3-CR%=CR5- (wherein
R?, R3, RY? and R?® which may be the same or different, each
represents hydrogen, lower alkyl, lower alkoxy, or halogen),
-CR2=CR3-CR‘=N- (wherein R?, R3J, and R%Y have the same
significances as defined above), -CR2=CR3-S- (wherein R? and
R3 have the same significances as defined above), -CR2=CR3-
0- (wherein R? and R3 have the same significances as defined
above), -S-CR4=CR5- (wherein R?Y and RS have the same
significances as defined abbve), or -O-CR=CR>- (wherein RY

and R? have the same significances as defined above); and Y
represents -CH,0-, -CH;S5-, -CH,80-, -CH=CH-, or -(CH,) -
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(wherein n

represents 0, 1, or 2) [(which are hereinafter

referred to as Compound (I}, and the same applies to the

compounds of other formula numbers].

In the definitions of the groups in general formula

(I), the lower alkyl and the lower alkyl moiety of the lower

alkoxy mean a straight-chain or branched alkyl group having

1 to 6 carbon atoms, such as methyl, ethyl, propyl,

isopropyl,
and hexyl.

butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

The halogen includes fluorine, chlorine,

bromine, and iodine.

The processes for preparing'Compound (I) are described

below.

Step 1

Compound (I) can be prepared according to the

following reaction step.

HQ, OH

) CF;3
{an

1
(I11) X X JH(OH
- Y2 -4
s Ko y | P
R

O
'X, | i X
X2 —NH;
\ /)
x3 Y ,\R1 (0] 0

CFs
I

(In the formulae, R!, ~X!-X2-X3-, and Y have the same

significances as defined above.)

Compound (I) can be obtained by treating Compound (II)

with an equivalent amount of halogenating agent such as

thionyl chloride and oxalyl chloride in an inert solvent

such as dichloromethane, dichloroethane, tetrachloroethane

and dimethylacetamide at -30 to 0°C for 5 minutes to 12

hours, and then subjecting the obtained substance to

reaction with Compound (III) at a temperature between 0°C

and the boiling point of the solvent used for 5 minutes to

24 hours.

This reaction is preferably carried out under an
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atmosphere of dry inert gas such as argon gas and nitrogen
gas.

The starting Compound (II) can be obtained according
to the process described in J. Chem. Soc., 2329-2332 (1951).
The starting Compound (III) may be commercially available,
or can be prepared according to the processes described in

the following Steps 2 through 4.

Step 2

Compound (III) can be prepared according to the

following reaction steps.

0 0
X! SN X! 0]
2 ] J o (CeHsQ)P(=O)N3 - & B N H
\ J 72 CH3)sCOH J
XN b Xy ’\E:r o
av) W)
0
acid X3 N
> X2 , /')—NHz
X3y ’\R'

(II1)
(In the formulae, R!, -X!-X2-X3-, and Y have the same
significances as defined above.)

The starting Compound (IV) can be obtained according
to the known methods [J. Med. Chem., 19, 941 (1976); ibid.,
20, 66 (1977); ibid., 2Q, 1499 (1977): ibid., 2Q, 1557
(1977); ibid., 21, 633 (1978); ibid., 22, 1357 (1979); ibid.,
27, 372 (1984); ibid., 29, 2347 (1986); ibid., 29, 2074
(1992); ibid., 38, 496 (1995), etc.] or similar methods

thereto.
Compound (V) can be obtained by treating Compound (IV)
according to the methods described in Synthesis, 295 (1990),

etc. in tert-butanol in the presence of an equivalent amount

B

o

e

¥
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of diphenylphosphoryl azide under an atmosphere of dry inert
gas such as argon gas and nitrogen gas.

Compound (III) can be obtained by hydrolyzing Compound
(V) in an appropriate solvent such as trifluorcacetic acid,
hydrochloric acid/dioxane and hydrobromic acid/acetic acid
at a temperature between 0°C and the boiling point of the

solvent used for 1 to 24 hours.

Step 3
Compound (IIIa), which is Compound (III) in which Y is

-CH,0-, can also be prepared according to the following

reaction steps.

O

X OCH

3 3

x\x3 |

0
Br o)
N ° v X! OCH, /u\
2
HO R/'\/N CHs X o) “q
H (VID)

1) hydrolysis

9) BF3(CoHg)O
3) cyclization

acid
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(In the formulae, R! and -X!-X2-X3- have the same
significances as defined above.)

The starting Compound (VI) can be obtained by heating
under reflux the corresponding starting material which is
commercially available such as methyl 2-methylbenzoate and
methyl 2-methylnicotinate in a solvent such as carbon
tetrachloride in the presence of a radical initiator such as
azobisisobutyronitrile (AIBN) and an equivalent amount of a
brominating agent such as N-bromosuccinimide (NBS) for 1 to
24 hours according to a known method.

Compound (VII) can be obtained by reacting Compound
(VI) with commercially available acetamidophenol such as 3-
acetamidophenol in an inert solvent such a3 tetrahydrofuran,
dimethylformamide, dimethylacetamide and dimethyl sulfoxide
in the presence of an appropriate base such as cesium
carbonate at a temperature between 0°C and the boiling point
of the solvent used for 1 to 24 hours.

Compound (VIII) can be obtained by hydrolyzing
Compound (VII} in a mixed solvent of water and a solvent
such as methanol, ethanol, dioxane and tetrahydrofuran in
the presence of an appropriate base such as lithium
hydroxide, sodium hydroxide and potassium hydroxide at a
temperature between room temperature and the boiling point
of the solvent used for 1 to 24 hours; treating the obtained
carboxylic acid with an equivalent amount of trifluoroacetic
anhydride in an inert solvent such as dichloromethane,
tetrahydrofuran, dimethylformamide, dimethylacetamide and
dimethyl sulfoxide at a temperature between -15°C and room
temperature according to a known method (Japanese Published
Unexamined Patent A-plication No. 91040/390 etc.) to give
acid anhydride; and then without isolation subjecting the
obtained acid anhydride to ring closure reaction in the same
solvent in the presence of 0.1 to one equivalent of Lewis
acid such as boron trifluoride diethyl etherate at a
temperature between 0°C and the boiling point of the solvent

used.
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Compound (IIIa) can be obtained by heating Compound

(VIII) under reflux in concentrated hydrochloric acid etc.

Compound (IIIb), which is Compound (III) in which Y is
-CH,S-, can also be obtained according to the method similar

to that in Step 3 except for using acetamidothiophenol such

as 3-acetamidothiophenol instead of acetamidophenol.

Step 4
Compound (IIIc), which is Compound (III) in which Y is
-(CH,;) ,~, and Compound (IIId), which is Compound (III) in

which Y is -CH=CH-, can also be prepared according to the

following reaction steps.

CHO
O OQN‘—Q
&

; OR’ '
x2? I R -
\é
P*(CGH5)3‘BI'—
(IX)
1) reduction

2) N-ecylation -

(XI) [(Z) form: (XIa)]

EN



10

15

20

25

30

35

wontsserwdl -

0
g -
) X . . e
XD 1) reduction _; \ | N g8 _acid x| \ |_’/\'NH2
2) hydrolysis M3 gt H N3 R

3) cyclization
(X1D (Illc)

1) N-bromosuccinimide
2) 1,8-diazabicyclo[5.4.0Jundec-7-ene

x\
1) hydrolysis &
—_————

(XIa)
2) cyclization N3

(X1 (I11d)

(In the formulae, R’ and R® represent lower alkyl; and R!

and -X1-X2-X3- have the same significances as defined
above.)

In the definitions of R? and R?}, the lower alkyl has
the same significance as the lower alkyl defined above.

The starting Compound (IX) can be obtained by reacting
Compound (VI) with an equivalent amount of
triphenylphosphine in a solvent such as toluene at a
temperature between 0°C and the boiling point of the solvent
used for 1 to 24 hours according to a known method.

Compound (X) can be obtained by reacting Compound (IX)
with commercially available nitrobenzaldehyde such as 3-
nitrobenzaldehyde in an inert solvent such as
tetrahydrofuran, dioxane and ether in the presence of an
appropriate base such as sodium hydride, potassium tert-
butoxide and potassium carbonate at a temperature between
0°C and the boiling point of the solvent used for 1 to 24
hours.

Compound (XI) can be obtained as an E/Z mixture by
reducing Compound (X) with an appropriate reducing agent
such as reduced iron in a mixed solvent of water and a

solvent such as methanol and ethanol at a temperature

*

oo

4
,
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between room temperature and the boiling point of the
solvent used for 1 to 24 hours, and then reacting the
obtained amine with an acylating agent such as acetic
anhydride and acetyl chlecride in an inert solvent such as
dichloromethane, tetrahydrofuran, dioxane and
dimethylformamide in the presence of a base such as
triethylamine and diisopropylethylamine at a temperature
between 0°C and the boiling point of the solvent used for 1
to 24 hours.

Compound (XII) can be obtained by subjecting Compound
(XI) to catalytic reduction with hydrogen in a solvent such
as methanol, ethanol, dioxane and tetrahydrofuran in the
presence of an appropriate catalyst such as palladium and
platinum at a temperature between room temperature and the
boiling point of the solvent used for 1 to 24 hours,
hydrolyzing the reduction product according to the method
similar to that in Step 3 to give a carboxylic acid, and
then subjecting the obtained carboxylic acid to ring closure
reaction according to the method similar to that in Step 3.

Compound (IIIc) can be obtained by heating Compound
{(XI1) under reflux in concentrated hydrochloric acid etc.

Compound (XIII) can be obtained by hydrolyzing
Compound (XIa), which is Z-form within Compound (XI),
according to the method similar to that in Step 3 to give a
carboxylic acid, and then subjecting the obtained carboxylic
acid to ring closure reaction according to the method
similar to that in Step 3.

Compound (IIId) can be obtained by heating Compound
(XIII) under reflux in concentrated hydrochloric acid etc.

Compound (IIId) can also be prepared according to the
known methods [J. Med. Chem., 2Q, 1557 (1977) etc.] or
similar methods thereto.

Compound (XIII) can be obtained by brominating
Compound (XII) by heating it under reflux in a solvent such
as carbon tetrachloride in the presence of a radical

initiator such as AIBN and an equivalent amount of a

v
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brominating agent such as NBS for 1 to 24 hours, and then
subjecting the obtained compound to dehydrobromination in an
appropriate inert solvent such as dimethylformamide in the
presence of 1,8-diazabicyclo[5.4.1)undec-7-ene (DBU) or the
like at a temperature between room temperature and 120°C.
Compound (IIId) can be obtained by hydrolyzing the obtained
Compound (XIII) with an acid in the same manner as described
above.

Compound (Ia), which is Compound (I) in which Y is -

CH,SO-, can be obtained by treating Compound (Ib), which is
Compound (I) in which Y is -CH,S-, with an equivalent amount

of an oxidizing agent such as 3-chloroperbenzoic acid in a
solvent such as dichloromethane at a temperature between 0°C
and the boiling point of the solvent used for 1 to 24 hours
according to a known method.

The intermediates and the desired compounds in the
processes described above can be isolated and purified by
purification methods conventionally used in synthetic
organic chemistry, for example, filtration, extraction,
washing, drying, concentration, recrystallization, and
various kinds of chromatography. The intermediates may be
subjected to the subsequent reaction without purification.
In the case where the intermediates are obtained in the form
of an E/2 mixture and its separation is desired, it may be
separated and purified by fractionation methods such as
fractional crystallization, fractional precipitation, and
fractional dissolution, various kinds of chromatography, and
the like. )

Compound (I) may exist in the form of adducts with
water or various solvents, which are also within the scope
of the present invention,

Representative examples of Compound (I) are shown
below in Table 1.
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Table 1 (continued)

H
R—~N  OH
CH,
0  CF
Compd. No. R Compd. No. R
0 CH3
)
17 25 g]m Q‘i»
/2
[ 0
SN0
o 0
18 S
26 Y
O cu,
0
19 o7 S
\
O ocH,
0
20 28
C
0
0 cH,
21 29 o
g I
O ocH,
22 30 0
\N 0
OCH
23 31 2 3
\N o
24 30 o CH,
| \
N“\-0

]

AN ——
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Table 1 (continued)

H
R—N OH
CH;
0 CF,
Compd. No R Compd. No. R
0 0
33* S 41
W I
0 S
S i 9
34 W 42
o
0
35 43
36™ 44
37" 45
0
38" 9 46
a g |
0\_¢ S
39" 0 9
5 47 Y ’
\ S S
o
o)
40 o} 48
(T 9! ;
S o

*- (S) form, **; (R) form
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Table 1 (continued)
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Table 1 (continued)

R—N  OH
CH,
0 CF,
Compd. No. R Compd. No. R
Q 0
s
65 QO 72 ° '@
0 0
Y 0
66 ! O 73 C 'O
0 0
0
67 4 OO 74 7 OO
N
0 0
0
68 \ DO 75 4 OQ
N
o cl o
S
69 \_J 76 Z OQ
o W
0 0
70 \S ’ CH, 77 \/ OO
o - N
o CH,
71 z | \
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The activity of Compound (I) as a smooth muscle
relaxant which is useful as a therapeutic agent for urinary
incontinence can be observed, for example, using the
following tests. In the following Test Examples 1 and 2,

“ICsy” means the concentration of a test compound which

induces the decrease in the contraction of detrusor muscle
by 50%.

Test Example 1
Male albino Hartley guinea pigs (350-550 g) were used

as test animals. Each animal was exsanguinated to death
under pentobarbital sodium anesthesia. The lower abdominal
cavity was opened and its bladder was positioned. The
connective tissue and the fat tissue around the bladder were
removed, and the bladder was cleaned. After two pelvic
nerves on the surface of the abdominal side of the bladder
were dissected, the bladder was taken out on the entrance of
ureter. The bladder was washed with a Krebs-Henseleit
buffer [composition (mM): NaCl 118, KC1 4.7, MgSOo, 1.2,

KH,PO, 1.2, CaCl, 2.5, NaHCO; 25, and D-glucose 11.1), and

then put on a gauze patch soaked in the buffer in a Petri
dish. The dome and the trigone of the bladder were
dissected and discarded. The back of the bladder was cut
vertically in the middle with scissors, and the bladder was
put flat on the gauze patch. The dome tip and the side of
the trigone of the bladder were dissected and discarded, and
the mucosa of the bladder was removed. The back of the
bladder was cut vertically to get 6 strips which are ca. 2.0
mm wide and ca. 10 mm lohg.

One end of each strip was fixed on a plastic supporter
rod, and the other end was fixed on a clip connected to a
suture thread. The supporter was fixed in 20 ml of an organ

bath and the suture thread connected to the clip was fixed
on a force-displacement transducer (NIHON KODEN TB-611T).
The tissue was suspended in a Krebs-Henseleit buffer, and
the bath solution was warmed to 37°C and bubbled with a gas
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mixture of 5% CO, and 95% O,. The pH of the solution was

adjusted to about 7.4. The transducer was connected to a
polygraph (NIHON KODEN AP-621G), and the change of tension
was recorded on a recorder (YOKOGAWA type 3066). The
polygraph was graduated by 0.5 g/cm,

After the tissue was incubated in the buffer for 15
minutes without preloading, tension was added thereto for
about one hour. The preloading tension added was 1.5 g and
it was relaxed to about 1 g. The tissue was washed at
intervals of 15 minutes and the tension was adjusted to 1.5
g just before washing. The tension of the tissue was
adjusted to be a steady state at 1 g. After this
equilibrium time, 50 mM KCl (the whole content in the bath)
was added, and the tissue was washed 10 minutes later. KCl
was added to the tissue at intervals of 30 minutes, followed i
by washing 10 minutes later, and KCl was applied repeatedly
until the developed tension induced by KCl becomes constant.
When the tissue was confirmed to contract constantly by the
application of KCl and relax to the steady state after
washing, 50 mM KCl was applied again. After the tissue
reached the steady state and the base line was obtained, a
test compound was applied by the cumulative method (half-
logarithmic incremence). The contact time at each
concentration was 30 minutes. The activity of the compound
was expressed as the maximum relaxation rate (%) of the
tension induced by the agonist.

The results are shown in Table 2.

The effect of a smooth muscle relaxant varies with the
concentration of KCl based on the difference of an action
mechanism. In the following Test Example, KCl was used at a

concentration different from that in Test Example 1,

Test Example 2
A sample of the excised bladder was prepared in the

same manner as in Test Example 1, and the tension of the

preparation was measured. After the tension of the tissue

A
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was adjusted to be a steady state at 1 g, 15 mM KC1l was
applied. After the rhythmical contraction was confirmed to
appear by KCl, the tissue was washed. Then, 15 mM KCl was
applied again. After the rhythmical contraction took place
constantly and the tissue reached the steady state, a test
compound was applied by the cumulative method (half-
logarithmic incremence). The contact time at each
concentration was 30 minutes. The activity of the compound
was expressed as the maximum relaxation rate (%) of the

tension induced by the agonist.

The results are shown in Table 2,
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Table 2
Compound ICsy (MM) Compound ICs, (MM)
No. KC1 KCl No. KCl KCl
50 mM 15 mM 50 mM 15 mM
1 1.7 2.4 35 31 1.0
2 3.6 3.4 36 8.3 1.3
3 2.2 1.8 37 .3 0.2
4 2.6 8.4 38 13.4 0.9
5 8.0 2.1 39 >10.0 2.6
6 6.1 11.2 40 .5 3.5
7 2.4 2.1 41 2.1 1.6
8 5.2 0.5 42 1 1.5 !
9 4.3 4.6 43 3.5 2.1
10 10.0 1.9 45 >10.0 2.5
11 2.0 2.2 47 NT 6.1
12 3.8 3.2 49 7.8 4.1
13 3.5 48 50 NT 6.1
14 5.7 2.3 ¢ 51 NT 5.7 ,
15 7.1 9.4 53 >10.0 2.9
16 >10.0 1.4 . 54 3.8 >10.0
18 >10.0 2.1 59 >10.0 5.0
20 2.3 6.0 60 >10.0 .1
21 4.3 >10.0 61 3.2 2.3
22 4.2 >10.0 62 9.3 >10.0
23 >10.0 7.8 63 3.3 >10.0
25 2.2 >10.0 65 4.6 2.3
26 7.1 >10.0 66 1.4 2.1
27 4.8 >10.0 67 6.9 3.8
33 1.1 2.7 68 >10.0 3.5
34 1.6 2.2

NT; not tested

The effect of the compounds of the present invention
5 can also be proved by the standard examination method
described below which is used to evaluate the smooth muscle

relaxing activity.

P
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Test Example 3

Female SD strain rats (120-180 g) were used as test
animals, Each animal was anesthetized by subcutaneous
administration of 1 g/kg urethane. A catheter was inserted
into the trachea to secure respiration. A polyethylene
cannula (PES50) was inserted into the bladder from the
entrance of the urethra and the urethra was ligated at the
base. A catheter for blood pressure measurement was
inserted into the right carotid artery, and a cannula for
drug administration was inserted into the right jugular
vein, The arterial catheter and the vesical catheter were
connected to pressure transducers to measure the blood
pressure and the intravesical pressure. After the bladder
was stabilized over about 15 minutes, physiological saline
was injected into the bladder at a volume of 0.2-0.7 ml to
induce the rhythmical contraction almost once a minute.
After the contraction of the bladder started, the
contraction pattern was stabilized for 30-45 minutes,
followed by intravenous administration of a test compound.

By this examination method, the effect of the test
compounds on both blood pressure and vesical contraction can
be evaluated. The blood pressure was measured 5, 15, and 30
minutes after the test compound was injected into the vein.
Micturition contraction was induced by injecting
physiological saline into the bladder. The change of
average contraction interval (time between contractions)
over 20 minutes was expressed as the relative value based on
the pre-administration value whicﬁ was regarded as 100.

The results are shown in Table 3.

Table 3
Change of average Change of
Compound Dose arterial blood pressure contraction
No. (mg/kg) (%) interval
5 min. 15 min. 30 min. (%)
1 +5 +5 +5 +150
7 1 -4 +1 +4 +186
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The following is a test which is useful to prove that
a test compound shows the selectivity to the bladder without

exhibiting cardiovascular activity when orally administered.

Test Example 4

Male SD strain rats (200-300 g) were used as test
animals. Each animal was anesthetized by intraperitoneal
administration of 50 mg/kg Nembutal. The hair on the
abdomen, the thigh, and the back of the neck was shaved,
followed by disinfection with 70% ethanol. The left femoral
artery of the rat was exposed by incising the thigh for the
insertion of a catheter into the femoral artery. A catheter
filled with physiological saline containing heparin (1000
units/ml) was introduced into the artery by 2-3 cm to
position the tip of the catheter in the abdominal artery.
The end of the catheter was exposed outside the body from
the back of the neck, stoppered, and fixed on the skin
tightly. A catheter for the bladder was inserted according
to the method of Yaksh, T.L., Durant, P.A.C. and Brent, C.R.
[ (Micturition in rats: A chronic model for study of bladder
function and effect of anesthesia. Am. J. Physiol., 251,
R1177-1185 (1986)). The bladder was exposed by middle
incision, The bladder dome was given a small incision to
make a small hole. A catheter filled with physiological
saline was inserted into the bladder and was fixed thereto
by ligation with a silk thread. The other end of the
catheter was exposed outside the body from the back of the
neck of the rat after being passed under the skin using a
trocar. The exposed end of the catheter was stoppered and
fixed on the skin tightly. The abdominal muscles and skin
were sutured, and the test animal was recovered from
anesthesia.

The rat was weighed 24-48 hours after the operation,
put in a Bollman cage (NATSUME SEISAKUSHO), and subjected to
the test under partial restraint. The arterial catheter was

I}
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connected to a pressure transducer (NIHON KODEN DX-300) used
for the measurement of blood pressure. The vesical catheter
was connected to a pump for injecting physiological saline
and a pressure transducer with PE50 and a three-way stop-
cock. Injection of physiological saline (0.15 ml/minute)
through the bladder was started and continued during the
test. The changes of blood pressure, heart rate, and
intravesical pressure were recorded with a polygraph (NIHON
KODEN) . The test animal was equilibrated (ca. 60-120
minutes) until its micturition pattern was constant. At
this point, the basal value of each test parameter was
recorded, and the rat was compulsorily given a test compound
(in 0.3% carboxymethyl cellulose-physiclogical saline) at a
volume of 1 ml/kg (body weight) by oral administration. The
effects of the compound on the test parameters were observed
for 5 hours after the administration. As a control
compound, cromakalim was used. The contraction interval,
the systemic blood pressure, and the heart rate were
measured for 5 hours after the administration of the
compound at one-hour intervals and were expressed as the
relative values based on the pre-administration values which
were regarded as 100.

The results are shown in Tables 4 and 5. As for the
compounds other than Compounds 1 and 7, the results are

shown only in respect of the change of the contraction

interval,

U
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Table 4
Compound Time (hr) |Contraction Blood Heart rate
interval pressure
0 100 100 100
Solvent 1 19 101 98
alone 2 100 101 100
1 ml/kg 3 110 103 98
4 104 100 99
S 107 100 100
Compound Time (hr) |Contraction Blood Heart rate
interval pressure
0 100 100 100
Croma- 1 128 46 98
kalim 2 133 51 93
1 mg/kg 3 142 54 36
4 133 60 97
S 133 64 102
Compound Time (hr) | Contraction Blood Heart rate
interval pressure
0 100 100 100
Compound 1 1 136 98 98
3 mg/kg 2 148 99 98
3 134 96 96
4 122 91 93
5 117 91 89
Compound Time (hr) |Contraction Blood Heart rate
interval pressure
0 100 100 100
Compound 7 1 132 100 103
3 mg/kg 2 141 96 103
3 149 99 103
4 154 101 106
5 146 101 10S
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Compound

Dose
(mg/kq)

Time after
administ-
ration (hr)

Contraction
interval

Compound 9

1.0

1

123.446.8

131.243.3

132.919.1

i WEN

145.0%10.

154.9%12.

Compound 10

132.4%11.

142.0417.

158.4+22.

173.8%29.

3
H

<P W W g D V] O

182.7%42,

Compound 8

130.3%9.3

142.1*12.6

144.348.8

162.4*14.6

189.4119.6

Compound 33

135.1%21.7

145.6%25,

143.4%24.

160.6337.

Compound 37

5
4
156.3%30.6
4
7

113.5%10.

127.926.5

126.5%6.5

140.4%10.2

143.6%11.1

Compound 35

123.248.8

123.8%5.7

130.749.8

137.9+11.0

Vi B Wi N ] O B WE N ] O s Wi NP e W N R el W E (g

143.6%8.9
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Compound

Dose
(mg/kq)

Time after
administ-
ration (hr)

Contraction
interval

Compound 2

1.0

120.946.2

135.4#12.3

144.5%16.3

140.8%15.6

144.9%16.0

Compound 5

1.0

111.617.0

135.5%16.5

137.4%14.5
131.5%9.5

....................

Compound 15

N RO B W N R s WwWEN

£
H
H

......

................

129,949.5
127.8%5.3

.......................

Compound 16

.....

Poesstsesasiescoces  savsrones ssessnn

118.0%7.9
132.3%14.2
119.249.8
126.9%7.1

136.8%12.6

Compound 20

Bl o s W N = s W

w, N

121.2%3.9
146.61%9.9

148.4%20.0

142.2%15.8

Compound 53

......

108.419.7

...........

v el w N, e|lu et

...................

..................

e
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Compound (I) can be formulated into generally employed
dose forms such as tablets, capsules and syrups, and
administered orally or parenterally through intramuscular
injection, intravenous injection, drip infusion, or rectal

5 administration in the form of suppositories. For preparing
these dose forms for oral or parenteral administration,
generally known methods are applied. For example, the
preparations may be formulated to contain various
excipients, lubricants, binders, disintegrating agents,

10 isoteonizing agents, emulsifiers, and the like.

Examples of the carriers which can be used are water,
injectable distilled water, physiological saline, glucose,
fructose, sucrose, mannitol, lactose, starch, cellulose,
methyl cellulose, sulfoxymethyl cellulose, hydroxypropyl

15 cellulose, alginic acid, talc, sodium citrate, calcium
carbonate, calcium hydrogenphosphate, magnesium stearate,
urea, silicone resins, sorbitapn fatty acid esters, and
glycerin fatty acid esters.

The effective dose and the administration schedule of

20 Compound (I) vary depending upon the mode of administration,
the age and body weight of a patient, and the type or degree
of the disease to be treated, but generally, in the case of
oral administration, Compound (I) is administered in a dose
of 0.01 mg to 1 g/adult/day, preferably 0.05 to 50

25 mg/adult/day, in one to several parts. In the case of
parenteral administration such as intravenous injection,
Compound (I) is administered in a dose of 0.001 to 100
mg/adult/day, preferably 0.01 to 10 mg/adult/day, in one to
several parts. It should, however, be noted that the dose

30 may vary depending upon various conditions as given above.

Certain embodiments of the present invention are

illustrated in the following Examples and Reference

Examples.

35
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B Mode £ c : 0 he I ]
Example 1
1-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -

6,11-dihydrodibenz [b,e]oxepin-1l-cne (Compound 1)

In dimethylacetamide (3 ml) was dissolved 3,3,3-
trifluoro-2-hydroxy-2-methylpropionic acid (0.17 g, 1.1
mmol), and thionyl chloride (80 pl, 1.1 mmol) was added
thereto at -15°C, followed by stirring at -15 to -5°C for
one hour. To this reaction mixture was added l-amino-6,11-
dihydrodibenz (b,e]oxepin-11-one obtained in Reference
Example 4 (0.17 g, 0.77 mmel), and the mixture was stirred
overnight at room temperature. After concentration of the
reaction mixture under reduced pressure, the obtained oily
residue was dissolved in ethyl acetate (20 ml). The organic
layer was washed successively with a 5% aqueous soclution of
sodium bicarbonate and a saturated aqueous solution of
sodium chloride, and then dried over anhydrous magnesium
sulfate., After the drying agent was filtered off, the
organic layer was concentrated under reduced pressure. The
obtained oily residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 5/1), followed by
trituration with hexane to give Compound 1 (80 mg, 30%).

'H-NMR (CDC1,) 8: 1.61(s, 3H), 4.47(br, 1H), 5.18(s,

2H), 6.89(d, 1H, J=7.9Hz), 7.34(d, 1H, J=7.9Hz),
7.45-7.54(m, 3H), 7.86(d, 1H, J=7.9Hz), 8.42(d,
14, J=7.9Hz), 12.88 (br, 1H)

In the following Examples 2 to 6, substantially the
same procedure as in Example 1 was repeated except that the
corresponding tricyclic aromatic amine was used instead of
1-amino-6,11-dihydrodibenz [b,e]oxepin-11-one, to give the

desired compound.

—— o —
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Example 2
3-(3,3,3-Trifluoro~-2-hydroxy-2-methylpropanoylamino) -
6,11-dihydrodibenz (b, e]oxepin-11-one (Compound 2)
(ylield: 45%)

5 'H-NMR (CDC1,) &: 1.62(s, 3H), 3.69(br, 1H), 5.20(s,
2H), 7.19(d, 1H, J=8.1Hz), 7.37(d, 1H, J=8.1Hz),

7.45-7.60(m, 3H), 7.92(d, 1H, J=8.1Hz), 8.25(d,
14, J=8.1Hz), 8.52(br, 1H)

10 Example 3
2-(3,3,3-Trifluorc-2-hydroxy-2-methylpropanoylamino) -
6,11-dihydrodibenz (b, e)oxepin-11-one (Compound 3)
(yield: 45%)

'H-NMR (DMSO-d,) 8: 1.59(s, 3H), 5.27(s, 2H), 7.06(d,

15 14, J=7.9Hz), 7.36(s, 1H), 7.50-7.56(m, 2H},
7.63-7.68(m, 1H), 7.79(d, 1R, J=7.9Hz), 7.86(s,
1H), 10.10(br, 1H)

Example 4
20 1-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
fluoren-%9-one (Compound 4) (yield: 48%)

'H-NMR (DMSO-d,) 8: 1.62(s, 3H), 7.39(t, 1H, J=7.5Hz),

7.50(d, 1H, J=7.5Hz), 7.57-7.63(m, 3H), 7.78(d,
1H, J=7.5Hz), 7.92(s, 1H), 8.32(d, 1H, J=7.S5Hz),
25 11.36(br, 1H)

Example 5
2-(3,3,3-Trifluoro-2-hydroxy-2-methylpropancylamino) -

=

fluoren-9-one (Compound 5) (yield: 90%)
30 '4-NMR (DMSO-dy) 8: 1.62(s, 3H), 7.31(t, 1K, J=7.8Hz),

7.41(br, 1H), 7.53(d, 2H, J=7.8Hz), 7.67(d, 2H,
J=7.8Hz2), 7.93(d, 1H, J=7.8Hz), 8.09(s, 1lH),
10.17(br, 1H)
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Example 6

3-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
fluoren-9-one (Compound 6) (yield: 67%)

'H-NMR (DMSO-dg) 8: 1.64(s, 3H), 7.36(d, 1H, J=7.1Hz),

7.48-7.58(m, 3H), 7.62(d, 1H, J=7.1Hz), 7.74(d,
1H, J=7.1Hz), 8.21(s, 1H), 10.21(br, 1H)

Example 7
9-(3,3,3-Trifluoro-2-hydroxy~2-methylpropanoylamino) -
4,10-dihydrothieno(3,2-c) (1l]lbenzoxepin=10-one
{(Compound 7)

In dimethylacetamide (3 ml) was dissolved 3,3, 3-

trifluoro-2-hydroxy-2-methylpropionic acid (0.32 g, 2.03

mmol), and thionyl chloride (148 ul, 2.03 mmol) was added

thereto at -15°C, followed by stirring at -15 to -5°C for
one hour. To this reaction mixture was added S-amino-4,10-
dihydrothieno(3,2-c] (1)benzoxepin-10-cne obtained in
Reference Example 11 (0.23 g, 1.02 mmol), and the mixture
was stirred overnight at room temperature. After
concentration of the reaction mixture under reduced
pressure, the obtained oily residue was dissolved in ethyl
acetate (20 ml). The organic layer was washed successively
with a 5% aqueous solution of sodium bicarbonate and a
saturated aqueous solution of sodium chloride, and then
dried over anhydrous magnesium sulfate. After the drying
agent was filtered off, the organic layer was concentrated
under reduced pressure. The obtained oily residue was
purified by silica gel column chromatography (hexane/ethyl
acetate = 5/1), followed by trituration with hexane to give
Compound 7 (0.34 g, 89%).

1H-NMR (CDCl,) &: 1.77(s, 3H), 4.32(s, 1H), 5.16(s,
2H), 7.00-7.04(m, 2H), 7.54(t, 1H, J=8.4Hz),

7.72(d, 1H, J=5.0Hz), 8.41(d, 1H, J=8.4Hz),
12.24(bxr, 11)
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In the following Examples 8 to 32, 35 to 51, and 69
to 77, substantially the same procedure as in Example 7 was
repeated except that the corresponding tricyclic aromatic
amine was used instead of 9-amino-4,10-dihydorothieno(3,2-

c)[l]benzoxepin-10-one, to give the desired compound.

Example 8
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4,10-dihydrothieno(3,2-¢] [1]benzoxepin-10-one
{Compound 8) (yield: 64%)

'H-NMR (DMSO~d,) &: 1.60(s, 3H), 5.29(s, 2H), 7.22(d,

1H, J=5.0Hz), 7.52(s, 1H), 7.68(d, 1H, J=8.6Hz),
7.75(s, 1H), 7.98-8.00(m, 2H), 10.31(br, 1H) i

Example 9
5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4,10-dihydrofuro{2, 3-c] [1]benzoxepin-4-one (Compound
9) (yield: 67%)

'H-NMR (CDCLl,) 8: 1.77(s, 3H), 4.28(s, 1H), 5.17(s, '
2H), 6.96(d, 1H, J=2.0Hz), 7.03(d, 1H, J=8.3Hz),

7.39(d, 1H, J=2.0Hz), 7.48(t, 1H, J=8.3Hz), 8.42 '
(3, 1H, J=8.3Hz), 12.13(br, 1H)

Example 10
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4,10—dihydrofuro[2,3-c][i]benzoxepin—4—one (Compound
10) (yield: 75%) ' i
'H-NMR (DMSO-d¢) &: 1.62(s, 3H), 5.28(s, 2H), 6.90(d,

J.H' J=2-OHZ)’ 7.40(8' 1H), 7.62_7.69(m' 2H)' 7.76
(s, 1H), 7.96(d, 1H, J=8.9Hz), 10.13(br, 1H)

Example 11
3-Chloro-2-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino) fluoren-9~one (Compound 11) (yield:

-4
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59%)
'H-NMR (DMSO-d¢) 8: 1.63(s, 3H), 7,39(t, lH, J=7.7Hz),

7.59-7.65(m, 2H), 7.82(d, 1H, J=7.7Hz), 8.07(s,
1H), 8.26(d, 1H, J=7.7Hz)

Example 12
3-Bromo-2-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino) fluoren-9-one (Compound 12) (yield:

90%)
'H-NMR (DMSO-dg) 8: 1.64(s, 3H), 7.38(t, 1H, J=7.3Hz), .
7.59-7.65(m, 2H), 7.82(d, 1H, J=7.3Hz), 8.22(s,
1H), 8.26(s, 1H), 9.83(br, 1H)
!
Example 13 ‘

7-Bromo=-2-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino) fluoren-9-one (Compound 13) (yield:
98%)

"H-NMR (DMSO-dg) &: 1.59(s, 3H), 7.43(br, 1H), 7.66-

7.77{(m, 4H), 7.96(d, 1H, J=8.2Hz), 8.10(s, 1H),
10.23(br, 1H)

Example 14
4-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
fluoren-9-one (Compound 14) (yield: 75%)

'H-NMR (DMSO-d4) &: 1.67(s, 3H), 7.36-7.42(m, 2H),

7.52-7.68(m, 5H), 10.24(br, 1H)

Example 15

9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4,10-dihydrofuro(3,2-c).(1]benzoxepin-10-one
(Compound 15) (yield: 84%)

!4-NMR (CDC1,) 8: 1.60(s, 3H), 4.32(br, 1H), 5.11(s,

2H), 6.53(d, 1H, J=2.0Hz), 7.03(d, 1H, J=8.3Hz),
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7.54(t, 1H, J=8.3Hz), 7.71(d, 1H, J=2.0Hz), 8.46
(d, 1H, J=8.3Hz), 12.35(br, 1H)

Example 16
5 8-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4,10-difydrothieno(3,2~c) [1)benzoxepin-10-one
(Compound 16) (yield: 55%)

'H-NMR (CDCl,) &: 1.60(s, 3H), 5.26(s, 2H), 7.15(d, 1H,

J=8.9Hz), 7.21(d, 1H, J=5.0Hz), 7.35(br, 1H),
10 7.93(d, 14, J=8.9Hz), 7.98(d, 1H, J=5.0Hz), 8.42
(s, 1H), 10.14(br, 1RH)

Example 17
5-1(3,3,3-Trifluoro-2-hydroxy-2-methylpropanocylamino)-
15 4,10-dihydrothienc{2,3~c} [1)benzoxepin-4-one
(Compound 17) {yield: 65%)

'H-NMR (CDC1,) &: 1.78(s, 3H), 4.33(s, 1H), 5.29(s,

2H), 7.01(dd, 1H, J=8.3, 1.3Hz), 7.20(d, 1H, J=
5.3Hz), 7.53(t, 1H, J=8.9Hz2), 7.72(d, 1lH, J=
20 5.3Hz2), 8.39(dd, 1H, J=8.3, 1.3Hz), 12.30(br, 1H)

Example 18
7-(3,3,3-Trifluoro-2~-hydroxy-2~methylpropanoylamino) -
4,10-dihydrothieno(2,3-c} [1)benzoxepin-4-one

25 (Compound 18) (yield: 27%)

'H-NMR (DMSO-dg) 8: 1.59(s, 3H), 5.43(s, 2H), 7.54(s,

2H), 7.59(br, 1H), 7.69(m, 2H), 8.09(d, 1H, J=
8.6Hz), 10.37(br, 1H)

30 Example 19
6-Bromo~9-(3,3,3-trifluoro-2-hydroxy-2~methyl-
propanoylamino)-4,10-dihydrothieno[3,2-¢c) (1)~
benzoxepin-10-one (Compound 19%) (yield: 36%)
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'H-NMR (CDC1,) 8: 1.76(s, 3H), 4.19(br, 1H), 5.24(s,

2H), 7.01(d, 1H, J=5.3Hz), 7.75(d, 1H, J=5.3Hz),
7.78(d, 1H, J=9.1Hz), 8.34(d, 1H, J=9.1Hz), 11.94
(br, 1H)

Example 20
7-Fluoro-1-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino)~6,11-dihydrodibenz (b, e)oxepin-11-one
(Compound 20) (yield: 87%)

10 'H-NMR (CDC1,) &: 1.81(s, 3H), 4.37(br, 1H), 5.30(s,

2H), 6.92(d, 1H, J=8.3Hz), 7.31(t, 1H, J=8.3Hz2),
7.34-7.48(m, 1H), 7.53(t, 1H, J=8.3Hz), 7.66(d,
1#, J=8.3Hz), 8.40(d, 1H, J=8.3Hz), 12.52(br, 1lH)

1S Example 21
7-Fluoro-3-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino) -6,11l~dihydrodibenz [b,e]oxepin-11-one
(Compound 21) (yield: 96%)

'H-NMR (CDC1,) &: 1.76(s, 3H), 3.83(br, 1H), 5.32(s,

20 2H), 7.22(d, 1H, J=8.6Hz), 7.26-7.34(m, 1H),
7.39-7.47(m, 1H), 7.51(s, 1H}, 7.67(d, 1H, J=
8.6Hz), 8.21(d, 1H, J=8.6Hz), 8.58(br, 1H)

Example 22
25 3-Methyl-1-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino)-6,11-dihydrodibenz [b, e]oxepin-11-one
(Compound 22) (yield: 92%)

'H-NMR (CDC1,) &: 1.81(s, 3H), 2.24(s, 3H), 4.46(br,

1H), 5.21(s, 2H), 7.34(d, 1H, J=7.4Hz), 7.39(d,
1H, J=8.6Hz), 7.45(t, 1H, J=7.4Hz), 7.58(t, 1H,
J=7.4Hz), 7.87(d, 1H, J=7.4Hz), 8.26(d, 1H, J=
8.6Hz), 12.57(br, 1H)
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Exanple 23
3-Methoxy=-1-(3,3,3-triflucro-2-hydroxy-2-methyl-
propanoylamino)-6,11-dihydrodibenz [b,e)oxepin-11-one
(Compound 23) (yield: 30%)

5 'H-NMR (CDC14) &: 1.80(s, 3H), 3.91(s, 3H), 4.50(br,

1H), 5.28(s, 2H), 7.13(d, 1H, J=9.2Hz), 7.32(t,
1H, J=7.6Hz), 7.47(t, 1H, J=7.6Hz), 7.57(t, 1lH,
J=7.6Hz), 7.85(d, 1H, J=7,6H2), 8.31(d, 1lH, J=
9.2Hz), 12.52 (br, 1H)
10
Example 24

2-Methyl-1-(3,3,3-trifluoro-2-hydroxy-2-methyl-

propanoylamino) -6,11-dihydrodibenz (b, e]oxepin-11-one

(Compound 24) (yield: 10%)

15 'H-NMR (CDC1,) &: 1.76(s, 3H), 2.19(s, 3H), 4.28(br,

1H), 5.24(s, 2H)}, 7.01{(d, 1H, J=8.3Hz), 7.25(d,
14, J=7.3Hz), 7.35(d, 1H, J=8.3Hz), 7.44(t, 1H,
J=7.6Hz), 7.55(t, 1H, J=7.6Hz), 7.95(d, 1H, J=
7.6H2), 9.84(br, 1lH)
20
Example 25

2-Methyl-3-(3,3,3-trifluoro-2-hydroxy-2-methyl-

propanoylamino)-6,11-dihydrodibenz [b,e)oxepin-11-one

(Compound 25) (yield: 14%)

25 'H-NMR (DMSO-dg) &: 1.76(s, 3H), 2.28(s, 3H), 3.92(br,

1H), 5.17(s, 2H), 7.36(d, 1H, J=7.5Hz), 7.47(t,
1H, J=7.5Hz), ‘7.56(t, 1H, J=7.5Hz), 7.91(d, 1H,
J=7.5Hz), 7.97(s, 1H), 8.09(s, 1H), 8.54(br, 1H)

30 Example 26
6-Methyl-9-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propancoylamino) -4, 10-dihydrothieno (3, 2-¢c] (1]~
benzoxepin-10-one (Compound 26) (yield: 90%)

3
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'H-NMR (CDC1,) &: 1.75(s, 3H), 2.32(s, 3H), 4.34(br,

1H), 5.17(s, 2H), 6.99(d, 1H, J=5.1Hz), 7.42(d,
1H, J=8,4Hz), 7.70(d, 1H, J=5.1Hz), 8.25(d, 1lH,
J=8.4Hz), 11.92(br, 1H)

Example 27
6-Methoxy-9-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino) -4,10-dihydrothieno(3,2-c] (1]}~
benzoxepin-10-one (Compound 27) (yield: 95%)

'H-NMR (CDCl,) &: 1.75(s, 3H), 3.91(s, 3H), 5.19(s,

2H), 6.97{d, 1H, J=5.0Hz), 7.15(d, 1K, J=9.2Hz2),
7.69(d, 1H, J=5.0Hz), 8.27(d, 1H, J=9.2Hz),
11.62(br, 1H)

Example 28
8-Methyl-5-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino) -4,10-dihydrofuro(2,3-¢c) {1)benzoxepin~
4-one (Compound 28) (yield: 87%)

'H-NMR (CDC1;) &: 1.75(s, 3H), 2.33(s, 3H), 4.34(br,

1K), 5.13(s, 2H), 6.94(d, 1H, J=2.0Hz), 7.39(d,
1H, J=2.0Hz), 7.41(d, 1H, J=8.6Hz), 8.27(d, 1H,
J=8.6Hz), 11.81(br, 1H)

Example 29
8-Methoxy-5-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino)~4,10~-dihydrofuro(2,3-c]{1l)benzoxepin~-
4-one (Compound 29)- (yield: 89%)

'H-NMR (CDC1,) &: 1.74(s, 3H), 3.93(s, 3H), 4.37(br,

1H), S.17(s, 2H), 6.93(d, 1H, J=2.0Hz), 7.15(d,
1H, J=9.2Hz), 7.39(d, 1H, J=2.0Hz), 8.30(d, 1H,
J=9.2Hz), 11.49(br, 1lH)

A
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Example 30
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
S,11-dihydropyrido(2,3-c} {1]benzoxepin-5-one (Compound
30) (yield: 47%)

5 'H-NMR (DMSO-d¢) &: 1.65(s, 3H), 5.44(s, 2H), 7.22(d,

14, J=8.9Hz), 7.50(br, 1H), 7.68(dd, 1H, J=7.9,
5.0Hz), 7.97(dd, 1H, J=8.9, 3.0Hz), 8.32(dd, 1H,
J=7.9, 2.0Hz), 8.63(d, 1H, J=3.0Hz), 8.85(dd, 1H,
J=5.0, 2.0Hz), 10.28(br, 1H)

10
Example 31
7-Methoxy-6-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino)-5,11-dihydropyrido(2,3-c][1]-
benzoxepin-5-one (Compound 31) (yield: 87%)
15 'H-NMR (CDCl,) &: 1.70(s, 3H), 3.90(s, 3H), 4.05(br,
1H), 5.41(s, 2H), 7.04(d, 1H, J=8.9Hz), 7.12(d,
1H, J=8.9Hz), 7.44(dd, 1H, J=7.9, 4.8Hz), 8.31
(dd, 1H, J=7.9, 1.6Hz), 8,69(dd, 1H, J=4.8,
1.6Hz), 8.75(br, 1H)
20
Example 32
7-Methyl-6-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino) -5, 11-dihydropyrido{2,3-c) [1])-
benzoxepin-5-one (Compound 32) (yield: 79%)
25 'H-NMR (CDCl,) &: 1.72(s, 3H), 2.23(s, 3H), 4.18(br,
1H), 5.38(s, 2H), 7.12(d, 1H, J=8.2Hz), 7.36-
7.44(m, 2H), 8.33(dd, 1H, J=8.3, 1.7Hz), 8.70(dd,
1H, J=4.6, 1.7Hz), 9.30(br, 1H)
30 Example 33

(S)-9-(3,3,3-trifluoro-2-hydroxy=-2-methylpropanoyl-
amino) -4, 10-dihydrothieno[3,2~c]) [1]benzoxepin-10-one
(Compound 33)
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Substantially the same procedure as in Example 1 was
repeated using 9-amino-4,10-dihydrothieno(3,2-c]) (1]
benzoxepin-10-one obtained in Reference Example 11 (0.840 gq,
3.63 mmol) and (S)-3,3,3-trifluoro-2-hydroxy-2-methyl-
propionic acid obtained in Reference Example 27 (1.14 g,
7.26 mmol) to give Compound 33 (0.47 g, 35%).

'H-NMR (CDCl,) &: 1.77(s, 3H), 4.28(br, 1H), 5.19(s,

2H), 7.00-7.04(m, 2H), 7.54(t, 1lH, J=8.4Hz), 7.72
(d, 1H, J=5.0Hz), 8.41(d, 1H, J=8.4Hz), 12.24(br,
1H)

Example 34
{R)-9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-
amino)-4,10-dihydrothieno(3,2~c] [l]benzoxepin-10-one
{Compound 34) (yield: 46%)

Substantially the same procedure as in Example 1 was
repeated using 9-amino-4,10-dihydrothieno!3,2-¢c] (1]
benzoxepin-10-one obtained in Reference Example 11 (0.951 g,
4.11 mmol) and (R)-3,3,3-trifluoro-2-hydroxy-2-methyl-
propionic acid obtained in Reference Example 28 (1.17 g,
7.40 mmol) to give Compound 34 (0.70 g, 46%).

"H-NMR (CDC1,) &: 1.77(s, 3H), 4.28(br, 1H), 5.19(s,
2H), 7.00-7.04(m, 2H), 7.54(t, 1H, J=8.4Hz), 7.72

(d, 1H, J=5.0Hz), 8.41(d, 1H, J=8.4Hz), 12.24(br,
1H)

Example 33
($)-5~1(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-
amino) -4, 10-dihydrofurc({2, 3-c] [1l]lbenzoxepin-4-one
(Compound 35) (yield: 85%)

'H-NMR (CDC1,) &: 1.56(s, 3H), 4.27(br, 1H), S5.17(s,

2H), 6.97(d, 1H, J=2.0Hz), 7.03(d, 1H, J=B.3Hz),
7.39(d, 1H, J=2.0Hz), 7.51(t, 1H, J=8.3Hz2), 8.42
(d, 1H, J=8.3Hz), 12.13(br, 1H)
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Example 36
{R)})-5-(3,3,3-Triflucro-2-hydroxy-2-methylpropanoyl-
amino)=4,10-~dihydrofuro{2,3-c] [1l)benzoxepin-4-one
(Compound 36) (yield: 74%)

5 'H-NMR (CDC1,) &: 1.57(s, 3H), 4.29(br, 1H), 5.17(s,
2H), 6.96(d, 1H, J=2.0Hz), 7.04(d, 1H, J=8.3Hz),

7.39(d, 1H, J=2.0Hz), 7.52(t, 1H, J=8.3Hz), 8.42
(d, 1H, J=8.3Hz), 12.12(br, 1H)

10 Example 37
(S)-7~(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-
amino)-4,10~dihydrofuro(2,3-c}(1]benzoxepin-4-one
(Compound 37) (yield: 87%)

'H-NMR (DMSO-d,) 8: 1.60(s, 3H), 5.31(s, 2H), 6.91(d,

15 1H, J=2.0Hz), 7.50(bx, 1H), 7.70~7.77(m, 3H),
7.95(d, 1H, J=8.9Hz), 10.28(br, 1H)

Example 38
(R)-7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-
20 amino)-4,10-dihydrofuro(2,3-c] [1l]benzoxepin-4-one
(Compound 38) (yield: 56%)
'H-NMR (DMSO-dg) 8: 1.60(s, 3H), 5.32(s, 1H), 6.92(d,

1H, J=2.0Hz), 7.S8(br, 1H), 7.69-7.76(m, 3H),
7.95(d, 1H, J=8.6Hz), 10.30(br, 1H)

25
Example 39
(S)-8-1(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-
amino)-4,10-dihydrothienco (3, 2-¢c) (1]benzoxepin-10-one
(Compound 39) (yield: 82%)
30 'H-NMR (DMSO-d¢) &: 1.59(s, 3H), 5.26(s, 2H), 7.17'd,

1H, J=8.6Hz), 7.24(d, 1H, J=5.0Hz), 7.41(br, 1H),
7.92(d, 1H, J=8.6Hz), 8.04(d, 1H, J=5.0Hz), 8.42
(s, 1H), 10.19(br, 1H)

“%,
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Example 40
1-(3,3,3-Trifluoro-2~-hydroxy-2-methylpropanoylamino) -~
6,11-dihydrodibenzo(b,e]lthiepin-11-one (Compound 40)
(ylield: 62%)

5 '"H-NMR (DMSO-d¢) 8: 1.56(s, 3H), 4.26(s, 2H), 7.30(d,
1H, J=7.9Hz), 7.36(t, 1H, J=7.9Hz), 7.40-7.59(m,

3H), 7.56(d, 1H, J=7.9Hz), 7.66(br, 1H), 7.94(d,
1H, J=7.9Hz), 8.31(d, 1H, J=9.2Hz), 10.73(br, 1H)

10 Example 41
3-(3,3,3-Trifluoro-2~hydroxy-2-methylpropanoylamino) -
6,11-dihydrodibenzo(b,e]thiepin-11-one (Compound 41)
(yield: 60%)

'"H-NMR (DMSO-dg) &: 1.58(s, 3H), 4.22(s, 2H), 7.36-7.40

15 (m, 2H), 7.48-7.52(m, 2H), 7.72(d, 1H, J=8.9Hz),

7.94(s, 1H), 8.11(d, 1H, J=8.9Hz), 8.31(d, 1lH, J=

9.2 Hz), 10.73(br, 1H)

Example 42
20 5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) ~
4,10-dihydrofuro(2,3-c]) (1)benzothiepin-4-one
(Compound 42) (yield: 56%)

'H-NMR (CDC1,) &: 1.72(s, 3H), 3.97(s, 2H), 4.17(br,

1H), 6.87(d, 1H, J=2.0Hz), 7.28(d, 1H, J=2.0Hz),
25 7.43(t, 1H, J=7.9Hz), 7.55(d, 1H, J=7.9Hz), 8.32
(d, 1H, J=7.9Hz), 10.71(br, 1H)

Example 43
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
30 4,10-dihydrofuro(2, 3-c] (1]benzothiepin-4~one
(Compound 43) (yield: 70%)

'H-NMR (DMSO-d¢) 8: 1.60(s, 3H), 3.61(br, 1H), 4.24(s,

2H), 6.88(d, 1H, J=2.0Hz}, 7.65(d, 1H, J=2.0Hz),

S
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7.87(d, 1H, J=8.1Hz), 7.9%94(d, 1H, J=8,1Hz), 8.19
(s, 1H), 10.30(bxr, 1H)

Example 44
S 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) ~
4,10-dihydrothieno (3, 2-c] (1)benzothiepin-10-cone
(Compound 44) (yield: 62%)

'H-NMR (CDC1;) &: 1.72(s, 3H), 3.98(s, 2H), 4.22(br,
1H), 6.97(d, 1H, J=5.0Hz), 7.43(t, 1H, J=8.0Hz),

10 7.51(d, 1H, J=8.0Hz)}, 7.62(d, 1H, J=5.0Hz), 8.27 .
(d, 1H, J=8.0Hz), 10.62(br, 1H)

Example 45
7-¢(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
15 4,10-dihydrothieno[3,2-c] (1]lbenzothiepin-10-one
{Compound 45) (yield: 99%)

'"H-NMR (DMSO-d¢) 8: 1.60(s, 3H), 4.19(s, 2H), 7.17(d, ,

1H, J=5.0Hz), 7.55(br, 1H), 7.87(d, 1H, J= %
8.9Hz), 7.95(d, 1H, J=5.0Hz), 7.98(d, 1H, J= !
20 8.9Hz), 8.17(s, 1H), 10.71(br, 1H) .
Example 486
{

5-(3, 3, 3-Trifluoro-2-hydroxy-2-methylpropanoylamino) - '
4,10-dihydrothieno([2, 3-c] [1]benzothiepin-4-one
25 (Compound 46) (yield: 53%)

'H-NMR (CDC1,) &: 1.81(s, 3H), 4.46(br, 1H), 5.21(s,

2H), 7.34(d, 2H, J=7.,4Hz), 7.39(d, 1H, J=8.6Hz),

7.45(t, 1B, J=7.4Hz), 7.58(t, 1H, J=7.4Hz), 7.87

(d, 1H, J=7.4Hz), 8.26(d, 1H, J=8.6Hz), 12.57(br,
30 1H)

Example 47
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4,10-dihydrothieno(2,3-c] (1]benzothiepin-4-one

Y
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(Compound 47) (yield: 28%)
'H-NMR (DMSO-d¢) &: 1.59(s, 3H), 4.39(s, 2H), 7.35(d,

1H, J=5.3Hz), 7.51(d, 1H, J=5.3Hz), 7.56(s, 1H),
7.86(dd, 1H, J=8.6, 2.0Hz), 8.00(d, 1H, J=8.6Hz),
8.14(d, 1H, J=2.0Hz), 10.37(br, 1H)

Example 48
5-0x0-1-(3,3,3-trifluorc~-2-hydroxy-2-methylpropanoyl-
amino)-6,11-dihydrodibenzo(b,e}thiepin-11-one
(Compound 48) (yield: 55%)

"H-NMR (DMSO-d¢) 8: 1.53(s, 3H), 4.56(d, 1H, J=15.5Hz),

4,92(d, 1H, J=15.5Hz), 7.43(d, 1H, J=7.6Hz), 7.52
(t, 1H, J=7.6Hz), 7.63-7.76(m, 3H), 7.89-8.02(m,
2H), 10.38(br, 1lH)

Example 49
5-0x0-3-(3,3,3-trifluoro-2-hydroxy-2-methylpropanoyl-
amino)-6,11-dihydrodibenzo(b,elthiepin-11-one
(Compound 49) (yield: 60%)

'"4-NMR (DMSO-dg) &: 1.62(s, 3H), 4.57(d, 1H, J=13.S5Hz),
4,.98(d, 1H, J=13.5Hz), 7.49-7.68(m, 4H), 8.00(d,

1H, J=8.3Hz), 8.16(d, 1H, J=8.3Hz), 8.49%(s, 1lH),
10.61(br, 1H)

Example 20
9-0x0-5-(3,3,3~-trifluoro-2-hydroxy-2-methylpropanoyl-
amino)-4,10-dihydrothieno(2,3-c]) (1]benzothiepin-4-one
(Compound 50) (yield: 64%)

'"H-NMR (DMSO-d) &: 1.55(s, 3H), 4.75(d, 1H, J=15.8Hz),

4.93(d, 1H, J=15.8Kz), 7.48(d, 1H, J=5.3Hz), 7.60
(d, 1H, J=5.3Hz), 7.77(m, 3H), 8.19(d, 1H, J=
8.6Hz), 10.80(br, 1H)
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Example 31
9-0%x0-7-1(3,3,3-trifluoro-2~hydroxy-2-methylpropanoyl-
amino) -4, 10-dihydrothieno{2,3-c] [l]lbenzothiepin-4-one
{Compound 51) (yield: 62%)

'H-NMR (DMSO-dg) 8: 1.61(s, 3H), 4.83(d, 1H, J=14.8Hz),

4.96(d, 1H, J=14.8Hz), 7.61(m, 3H), 7.97(d, 1lH,
J=8,6Hz), 8.07(dd, 1H, J=8.6, 2.0Hz), 8.50(d, 1H,
J=2,0Hz), 10.67(br, 1H)

Example 52
4-(3,3,3~Trifluoro-2-hydroxy-2-methylpropanoylamino} -
10,11-dihydro-5H-dibenzo[a,d]cyclohepten~5-one
{Compound 52)

In dimethylacetamide (15 ml) was dissolved 3,3, 3-
trifluoro-2-hydroxy-2-methylpropionic acid (0.370 g, 2.37
mmol), and thionyl chloride (0.206 ml, 2.83 mmol) was added
thereto at -5°C, followed by stirring at -5°C for 2 hours.
To this reaction mixture were added 4-amino-10,11-dihydro-
5H-dibenzo[a,d}cyclohepten-5-one obtained substantially in
the same manner as in Reference Examples 12 to 18 (0.210 g,
0.942 mmol) and triethylamine (0.394 ml, 2.83 mmol),
followed by stirring at room temperature for 4 hours. After
concentration of the reaction mixture under reduced
pressure, the obtained residue was dissolved in ethyl
acetate (20 ml). The organic layer was washed successively
with a saturated aqueous solution of sodium bicarbonate and
a saturated aqueous solution of sodium chloride, and then
dried over anhydrous magnesium sulfate. After the drying
agent was filtered off, the organic layer was concentrated
under reduced pressure. The obtained oily residue was
purified by silica gel column chromatography (hexane/ethyl
acetate = 5/1), followed by trituration with hexane to give
Compound 52 (0.210 g, 61%).

'H-NMR (CDC1,) 8: 1.73(s, 3H), 3.10-3.35(br, 4H), 4.26

{br, 1H), 7.08(dd, 1H, J=7.6, 0.8Hz), 7.21-7.32

)

oL
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(m, 1H), 7.32-7.41(m, 1H), 7.41-7.52(m, 2H), 8.03
(dd, 1H, J=7.9, 1.7H2), 8.16(dd, 1H, J=8.2,
0.8Hz), 10.28(br, 1H)

5 In the following Examples 53 to 68, substantially the
same procedure as in Example 52 was repeated except that the
corresponding tricyclic aromatic amine was used instead of
4-amino-10,11-dihydro-5H~-dibenzo[a,d]cyclohepten-5-one, to

give the desired compound.

10
Example 53
3-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
10,11-dihydro-5H-dibenzo(a,d]cyclohepten-5-one
{Compound 53) (yield: 83%)
15 'H-NMR (CDC1,) 8: 1.74(s, 3H), 3.20(br, 4H), 4.01(br,

1H), 7.21-7.28(m, 2H), 7.30-7.38(m, 1H), 7.42-
7.50(m, 1H), 7.89(d, 1H, J=2.3Hz), 7.95-8.03(m,
2H), 8.43(br, 1H)

20 Example 54
2-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-
10,11-dihydro-5H-dibenzo[a,d)cyclohepten-5-one
(Compound 54) (yield: 54%)

"H-NMR (CDCl,) 8: 1.76(s, 3H), 3.20(br, 4H), 3.77(br,

25 1H), 7.23(dd, 1H, J=7.3, 1.0Hz), 7.31-7.50{(m,
34), 7.70(d, 1H, J=2.3Hz), 8.02(dd, 1H, J=7.9,
1,7Hz), 8.10(d, 1H, J=8.6Hz), 8.51(br, 1H)

Example 53
30 9-(3,3,3-Trifluoro-2~hydroxy-2-methylpropanoylamino) -
4,5-dihydro-10H-benzo[5, 6}cycloheptall, 2-b)
thiophen-10-one (Compound 55) (yield: 80%)
'"H-NMR (CDC1,) 8: 1.75(s, 3H), 3.04-3.22(m, 4H), 4.39

(br, 1H), 6.96(d, 1KH, J=5.2Hz), 7.11(dd, 1H, J=

i

7
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8.0, 1.0Hz2),

5.2Hz), 8.38(dd, 1H, J=8.0, 1.0Hz),

Example 26
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4,5-dihydro-10H-benzo([5,6]cyclohepta(l,2-b]lthicphen-
10-one (Compound $6) (yield: 75%)

10

43

7.48(t, 1H, J=8.0Hz), 7.63(d,

1H, J=

11.50(br, 1H)

'H-NMR (CDCl,) &: 1.77(s, 3H), 3.06-3.21(m, 4H), 3.71

(br, 1H), 6.96(d, 1H, J=5.0Hz),
7.%8(d, 1H, J=5.0Hz), 7.77(d,

§.6, 2.2Hz),

2.2Hz), 8.04(d, 1H, J=8.6Hz), 8.

Example 37
5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
9,10~dihydro-4H-benzo (4, 5]cyclohepta(l,2-blthiophen~
4-one (Compound 57) (yield: 76%)

15

20

25

30

7.37(dd, 1H, J=

52 (br, 1H)

'H-NMR (CDCl,) 8: 1.74(s, 3H), 3.19-3.30(m, 4H), 4.34

(br, 1H), 7.07(d, 1H, J=5.3Hz),
7.45(t, 1H, J=8.0Hz), 7.57(d,

8.0, 1.0H2z),

5.3Hz), 8.31(dd, 1H, J=8.0, 1.0Hz),

Example 58
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropancylamino) -
9,10-dihydro-4H-benzo[4, S]cycloheptall, 2-b]) furan-4-one
(Compound 58) (yield: 65%)

7.09(dd, 1H, J=

1H, J=

11.09(br, 1H)

'H-NMR (CDCl,) 8: 1.76(s, 3H), 3.09-3.21(m, 4H), 3.98

(br’ 1H)' 6.91"(d; 1H' J=2.0Hz)’

2.0Hz), 7.37(dd, 1H, J=8.4, 2.1Hz),

J=2.1Hz), 7.95(d, 1H, J=8.4 Hz),

Example 59
8-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
10,11-dihydro-5H~-benzo[4, 5)cycloheptall, 2-b)pyridin-5-

one (Compound 59)

(yield: 25%)

7.30(d, 1H, J=

8.55(br,

7.76(d, 1H,

1H)

[ -3

B2
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'H-NMR (CDC1l,) §: 1.76(s, 3H), 3.21-3.28(m, 2H), 3.42-

3.49(m, 2H), 5.00(br, 1H), 7.33(dd, 1lH, J=7.9,
4,9Hz), 7.45(dd, 1B, J=8.6, 2.0Hz), 7.72(d, 1H,
J=2.0Hz), 8.05(d, 1H, J=8.6Hz), 8.42(dd, 1H, J=
7.9, 1.7Hz), 8.63(dd, 1H, J=4.98, 1.7Hz), 8.74(br,
1H)

Example 60
4-(3,3,3~-Trifluoro-2~-hydroxy-2-methylpropanoylamino)-
SH-dibenzofla,d)cyclohepten-S-one (Compound 60) (yield:
87%)

'H-NMR (CDCl,) &: 1.82(s, 3H), 4.35(br, 1H), 7.09(s,
2H), 7.39(dd, 1H, J=7.9, 1.2Hz), 7.46-7.69(m,

4H), 7.95(dd, 1H, J=7.6, 1.2Hz), 8.45(dd, 1H, J=
8.2, 1.2Hz), 11.07{br, 1H)

Example 61
3-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
5H-dibenzo[a,d]cyclohepten~5-one (Compound 61) (yield:
47%)

'H-NMR (CDC1,) 8: 1.77(s, 3H), 3.95(br, 1H), 7.06(s,

2H), 7.55-7.65(m, 3H), 7.66~-7.73(m, 1H), 8.12(d,
1H, J=2.3Hz), 8.23-8.31(m, 2H), 8.66(br, 1H)

Example 62
2-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
SH-dibenzo(a, d)cyclohepten-5-one (Compound 62) (yield:
91%)

'H-NMR (CDC1,) 8: 1.79(s, 3H), 3.65(br, 1H), 7.02(d,

1H, J=12.2Hz), 7.09(d, 1H, J=12.2Hz2), 7.54-7.62
{(m, 1H), 7.64-7.71(m, 1H), 8.01(d, 1H, J=2.0Hz),
8.24-8.32(m, 2H), 8.59(br, 1H)

q_,&
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Example 63
9-(3,3,3-Trifluoro-2~-hydroxy-2-methylpropanoylamino) -
10H-benzo[5, 6] cyclohepta(l,2-b)thiophen-10-one
(Compound 63) (yield: 88%)

5 'H-NMR (CDC1,) 8: 1.85(s, 3H), 4.50(br, 1H), 7.20-7,38

(m, 3H), 7.57(dd, 1R, J=8.2, 1.0Hz), 7.77(t, 1H,
J=8.2Hz), 7.83(d, 1H, J=5.3Hz), 8.97(dd, 1H, J=
8.2, 1.0Hz), 13.84(br, 1RH)

10 Exanple 64
8-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
10H-benzo (5, 6]cyclohepta(l, 2-b)thiophen-10-one
(Compound 64) (yield: 95%)

'H-NMR (DMSO-d¢) 8: 1.69(s, 3H), 7.49(d, 1H, J=11.9Hz),

15 7.55(d, 1H, J=11.9H2), 7.66(d, 1H, J=5.3Hz), 8.03

(d, 1H, J=8.6Hz), 8.26(d, 1H, J=5.3Hz), 8.31(dd,
1H, J=8.6, 2.1H2), 9.17(d, 1H, J=2.1Hz), 10.59
({br, 1H)

20 Example 65
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropancylamino) -
10H-benzo (5, 6)cyclohepta(l,2-b)lthiophen-10~-one
(Compound 65) (yield: 84%)

'H-NMR (DMSO-d¢) 8: 1.69(s, 3H), 7.43(d, 1H, J=11.6Hz),

25 7.55(d, 1H, J=11.6Hz), 7.67(d, 1H, J=5.3Hz), 7.71
(br, 1H), 8.11-8.27(m, 2H), 8.47(d, 1H, J=2.0Hz),
8.67(d, 1H, J=9.3Hz), 10.58(br, 1H)

Example 66
30 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4H-benzo(4,5)cyclohepta(l,2-bjthiophen-4-one {(Compound
66) (yield: 90%)

"H-NMR (CDC1,) &: 1.83(s, 3H), 4.48(br, 1H), 7.18(d,

1H, J=11.9Hz), 7.26(d, 1H, J=11.9Hz), 7.44(d, 1R,

o
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J=5.4Hz), 7.51(dd, 1H, J=7.9, 1.3Hz), 7.71(t, 1H,
J=7.9Hz), 7.83(d, 1H, J=5.4Hz), 8.75(dd, 1H, J=
7.9, 1.3Hz), 12.83(br, 1H)

5 Example 67
9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
10H-benzo[5, 6)cyclohepta(l, 2-b] furan-10-one (Compound
67) (yield: 81%)

'H-NMR (CDC1,) &: 1.87(s, 3H), 4.56(br, 1H), 6.84(d,

10 1H, J=1.8Hz), 7.17(d, 1H, J=11.5Hz), 7.43(d, 1H,
J=11.5Hz), 7.61(dd, 1B, J=8.1, 1.3Hz), 7.80(t,
1H, J=8.1Hz), 7.91(d, 1H, J=1.8Hz), 9.05(dd, 1H,
J=8.1, 1.3Hz), 14.23(br, 1H)

15 Example €8
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
10H-benzo[5, 6}cyclohepta(l, 2-b] furan-10-one (Compound
68) (yield: BS5%)

"H-NMR (DMSO-d¢) 8: 1.63(s, 3H), 7.12(d, 1H, J=1.8Hz),
20 7.32(d, 1H, J=11.8Hz), 7.41(d, 1K, J=11.8Hz),
7.63(br, 1H), 8.17(dd, 1H, J=8.9, 2.0Hz), 8.251d,

1H, J=1.8Hz), 8.41(d, 1H, J=2.0Hz), 8.71(d, 1H,
J=8.9Hz), 10.47(br, 1lH)

25 [Example 69
8-Chloro-7-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino)-4,10-dihydrothieno([3,2-¢c] [1]~
benzoxepin-10-one (Compound 69) (yield: 95%)

'H-NMR (DMSO-d;) 8: 1.63(s, 3H), 5.35(s, 2H), 7.251d,

30 1H, J=5.0Hz), 8.07(d, 1H, J=5.0Hz), 8.11(s, 1H),
8.13(s, 1H), 8.15(s, 1H), 9.85(br, 1H)

20
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Example 70
7-Methyl-8-(3,3,3-trifluoro-2-hydroxy-2-methyl-
propanoylamino)-4,10-dihydrothieno(3,2-c] (1]~
benzoxepin-10-one (Compound 70) (yield: 51%)

'H-NMR (DMSO-d¢) &: 1.59(s, 3H), 2.22(s, 3H), 5.29(s,

2H), 7.12(s, 1H), 7.25(d, 1H, J=5.0Hz), 7.42(br,
1H), 7.94(s, 1lH), 8.06(d, 1H, J=5.0Hz), 9.75(br,
1H)

Example 71 !
7-Methyl-9-(3,3,3-trifluoro-2~-hydroxy-2-methyl-
propanoylamino)-5,11-dihydropyrido(2,3-c] [1]~-
benzoxepin-5-one (Compound 71) (yield: 64%)

"H-NMR (CDC1,) &: 1.77(s, 3H), 2.40(s, 3H), 5.48(s, ;

2H), 5.5%(br, 1H), 7.53(dd, 1H, J=7.9, 4.9Hz2),
7.81(d, 1H, J=2.3H2), 8.37(dd, 1lH, J=7.9, 1.7Hz2),
8.57(d, 1H, J=2.3Hz), 8.72(dd, 1H, J=4.9, 1l.7H2),
9.30(br, 1H)

Example 72 )
9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4,5-dihydro-10H-benzo (5, 6)cyclohepta(l, 2-b] furan-10- |
one (Compound 72) (yield: 63%)

'H-NMR (CDCl,) &: 1.77(s, 3H), 2.87-2.96(m, 2H), 3.13-

3.22(m, 2H), 4.34(br, 1H), 6.46(d, 1H, J=1.7Hz),
7.10(dd, 1H, J=8.0, 1.0Hz), 7.48(t, 1H, J=8.0Hz),
7.64(d, 1H, J=1.7Hz), 8.48{(dd, 1H, J=8.0, 1.0Hz),
11.94 (bx, 1H)

Example 73

7-{3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
4,5-dihydro-10H-benzo (5, 6)cyclohepta([l,2-b) furan-10-
one (Compound 73) (yield: 88%)
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'H-NMR (CDCl,) 8: 1.77(s, 3H), 2.89-2.98(m, 2H), 3.12-

3.20(m, 2H), 4.04(br, 1H), 6.44(d, 1H, J=1.7Hz),

7.37(dd, 1H, J=8.6, 2.0Hz), 7.61(d, 1H, J=1,7H2),
7.79(d, 1lH, J=2.0Hz), 8.10(d, 1H, J=8.6Hz), 8.60

(bx, 1RH)

Example 74
7-(3,3,3-Trifluoro-2—hyd;oxy—2-methylpr0panoylamino)-
SH-benzo[4,5)cyclohepta[l, 2-b]lpyridin-5-one (Compound
74) (ylield: 70%) '

'H-NMR (CDCl,) &: 1.77(s, 3H), 7.27(d, 1H, J=12.SHz),

7.36(d, 1H, J=12.5Hz2), 7.49(dd, 1lH, J=7.9,

4,.6Hz), 7.65(d, 1H, J=8.3Hz), 8.22(d, 1lH, J= {
2.4Hz), 8.27(dd, 1H, J=8.3, 2.4Hz), 8.56(dd, 1H, i
J=7.9, 1.6Hz), 8.69(br, 1H), 8.91(dd, 1H, J=4.6,

1.6H2)

Example 75
9-(3,3,3~-Trifluoro-2-hydroxy-2-methylpropanoylamino) - .
SH-benzo[4, 5] cycloheptall, 2-b]lpyridin-5-one (Compound '
75) (yield: 65%)

'H-NMR (CDCl,) &: 1.88(s, 3H), 7.40(d, 1H, J=12.THz), |
7.49(d, 1H, J=12.7Hz), 7.57(dd, 1H, J=8.3,
5.0Hz), 7.65(t, 1H, J=7.9Hz), 7.98(dd, 1H, J=7.9,
1.3Hz), 8.24(dd, 1H, J=7.9, 1.3Hz), 8.42(dd, 1H,

J=8.3, 1.7Hz), 8.84(d4d, 1B, J=5.0, 1.7Hz), 9.07
(br, 1H)

Example 76
7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
10,11-dihydro-SH-benzo (4, 5]cycloheptal(l, 2-blpyridin-
5-one (Compound 76) (yield: 40%)

'H-NMR (DMSO-d¢) 8: 1.58(s, 3H), 3.13-3.27(m, 2H),

3.30“3-44("1' ZH)' 7‘35(d' IH' J‘8.3H2), 7.45(br'
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1H), 7.46(dd, 1H, J=7.9, 4.6H2), 7.85(dd, 1H, J=
8.3, 2.4H2), 8.28(d, 1H, J=2.4Hz), 8.29(dd, 1H,
J=7.9, 1.6Hz), 8.67(dd, 1H, J=4.6, 1.6Hz),
10.16(bx, 1H)

Example 77
9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino) -
10,11-dihydro-5H-benzo (4, 5)cyclohepta(l,2-b]lpyridin-5-
one (Compound 77) (yield: 45%)

'H-NMR (CDC1,) &: 1.80(s, 3H), 3.15-3.26(m, 2H), 3.44-

3.54(m, 2H), 7.37-7.45(m, 2H), 7.78(dd, 1lH, J=
7.9, 1.3H2), 8.04(dd, 1H, J=7.9, 1.3Hz), 8.29(dd,
1H, J=7.9, 1.7Hz), 8.60(dd, 1H, J=5.0, 1.7Hz),
8.84 (br, 1H)

Reference Example 1

Methyl 2-(3-acetamidophenoxymethyl)benzoate

To a solution of 3-~acetamidophenol (1.0 g, 6.6 mmol)
in dimethylfor@amide (10 ml) was added cesium carbonate (1.3
g, 3.9 mmol), followed by stirring at room temperature for
30 minutes. To the resulting mixture was added methyl 2-
bromomethylbenzoate (1.8 g, 7.9 mmol), and the mixture was
stirred overnight at room temperature. After the reaction
was completed, the reaction mixture was poured into a 5%
aqueous solution of sodium bicarbonate, followed by
extraction with ethyl acetate. The organic layer was washed
with a saturated aqueous solution of sodium chloride, and
then dried over anhydrous magnesium sulfate. After the
drying agent was filtered off, the organic layer was
concentrated under reduced pressure. The obtained oily
substance was purified by silica gel column chromatography
(hexane/ethyl acetate = 4/1), followed by trituration with
hexane to give methyl 2-(3-acetamidophenoxymethyl)benzoate
as a white solid (1.21 g, 61%).

A
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'H-NMR (CDC1,) 8: 2.16(s, 3H), 3.90(s, 3H), 5.47(s,

2H), 6.73(d, 1H, J=7.8Hz), 7.09(d, 1H, J=7.8H2),
7.07-7.26(m, 1H), 7.34(s, 1H), 7.38(d, 1lH, J=
7.8Hz), 7.55(t, 1H, J=7.8Hz), 7.73(d, 1lH, J=
7.8H2), 8.15(d, 1H, J=7.8Hz)

Reference Example 2

2-{3-aAcetamidophenoxymethyl)benzoic acid

The methyl ester obtained in Reference Example 1 (1.0
g, 3.4 mmol) was dissolved in methanol (25 ml), and a 2 N
aqueous solution of sodium hydroxide (25 ml) was added
thereto, followed by stirring at room temperature for 2
hours. After the reaction was completed, methanol was
distilled off under reduced pressure, and the resulting
mixture was adjusted to pH 3 with concentrated hydrochloric
acid. The precipitated white solid was washed well with
water and dried to give 2-(3-acetamidophenoxymethyl)benzoic
acid (0.87 g, 90%).

1H-NMR (DMSO~dg) 8: 2.02(s, 3H), 5.42(s, 2H), 6.64(d,

1H, J=7.8Hz), 7.13-7.22(m, 2H), 7.31(s, 1H), 7.43
(t, 1H, J=7.8Hz), 7.56-7.65(m, 2H), 7.94(d, 1H,
J=7.8Hz), 9.92(br, 1H), 13.02(br, 1lH)

Reference Example 3

l1-Acetamido-6,1l1-dihydrodibenz [b,e]oxepin-11-one [1]

3-Acetamido-6,11-dihydrodibenz (b, eloxepin-11-one {2]

The carboxylic acid obtained in Reference Example 2
(1.6 g, 5.6 mmol) was suépended in dichloromethane (20 ml),
and trifluorocacetic anhydride {(0.95 ml, 6.7 mmol) was added
dropwise thereto under ice cooling, followed by stirring at
room temperature for 2 hours. After the reaction mixture
was ice cooled again, boron trifluoride diethyl etherate
(0.5 equivalent) was added thereto, and the mixture was
stirred overnight at room temperature. After the reaction
was completed, the dichloromethane layer was washed
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successively with water, a 5% aqueous solution of sodium
bicarbonate, and a saturated agqueous solution of sodium
chloride, and then dried over anhydrous magnesium sulfate.
After the drying agent was filtered off, the organic layer
was concentrated under reduced pressure. The obtained oily
mixture was separated and purified by silica gel column
chromatography (chloroform/methanol = 100/1) to give 1-
acetamido-6,11-dihydrodibenz (b, e]loxepin-11-one (1] (0.31 g,
21%) and 3-acetamido-6,11-dihydrodibenz(b,e]loxepin-11-one
[2] (0.28 g, 13%), respectively.

(1) 'H-NMR (CDC1,) 8: 2.28(s, 3H), 5.15(s, 2H), 6.79(d,

1H, J=7.8Hz), 7.32(d, 1lH, J=7.8Hz), 7.45-7.58(m,
3H), 7.84(d, 1H, J=7.8Hz), 8.41(d, 1H, J=7.8Hz)

[2) 'H-NMR (CDCl3) &: 2.20(s, 3H), 5.19(s, 2H), 7.10(d,

1H, J=8.0Hz), ?7.36(d, 1H, J=8.0Hz), 7.49-7.58(m,
3H), 7.91(d, 1H, J=8.0Hz), 8.21(d, 1H, J=8.0Hz)

Reference Example 4

1-Amino-6,11-dihydrodibenz (b, e]oxepin-11-cne

In concentrated hydrochloric acid (10 ml), 1-
acetamido-6,1ll-dihydrodibenz[b,e)oxepin-11-one obtained in
Reference Exanple 3 (0.25 g, 0.94 mmol) was heated under
reflux for 2 hours. The reaction mixture was poured into a
saturated aqueous solution of sodium bicarbonate, followed
by extraction with ethyl acetate (25 ml). The organic layer
was washed with a saturated aqueous solution of sodium
chloride, and then dried over anhydrous magnesium sulfate.
after the drying agent was filtered off, the organic layer
was concentrated under reduced pressure to give l-amino-
6,11-dihydrodibenz (b, e]oxepin-11-one as a yellow solid (0.17
g, 81%).

'H-NMR (CDCl,) &: 5.12(s, 2H), 6.11(d, 1H, J=8.1Hz),

6.47(¢(d, 1H, J=8.1Hz), 7.12(t, 1H, J=B.1lHz), 7.42-
7.55(m, 3H), 7.73(d, 1H, J=8.1Hz)
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Reference Example 3

3-Amino-6,11-dihydrodibenz (b,e]oxepin-11-one

Substantially the same procedure as in Reference
Example 4 was repeated using 3-acetamido-6,11-dihydro-
dibenz(b,e)oxepin-l1l-one obtained in Reference Example 3
instead of l~acetamido-6,1ll-dihydrodibenz(b,eloxepin-11l-one
to give 3-amino-6,11-dihydrodibenz[b,eloxepin-1l1-one as a
white solid (yield: 95%).

'H-NMR (CDC1,) 8: 3.85(br, 2H), 5.05(s, 2H), 6.11(s,

1H), 6.31(d, 1H, J=7.9Hz), 7.23(d, 1H, J=7.%Hz),
7.33-7.45(m, 2H), 7.85(d, 1H, J=7.9Hz), 8.04(d,
1H, J=7.9Hz)

Reference Example 6

2-Aminc-6,11-dihydrodibenz (b, e]oxepin-11-one

To tert-butanol (8.3 ml) were added diphenylphosphoryl
azide (1.1 ml, 5.11 mmol), 2-carboxy-6,1ll-dihydrodibenz-
[b,e]loxepin-11l-cone (Japanese Published Unexamined Patent
Application No. 91040/90) (1.0 g, 3.9 mmol), and
triethylamine (0.71 ml, 5.11 mmol) under an atmosphere of
argon gas, followed by heating under reflux for 2 hours.
After the reaction mixture was cooled, it was poured into a
5% aqueous solution of sodium bicarbonate, followed by
extraction with ethyl acetate. The organic layer was washed
with a saturated aqueous solution of sodium chloride, and
then dried over anhydrous magnesium sulfate. After the
drying agent was filtered off, the organic layer was
concentrated under reduced pressure. The obtained oily
substance was purified by silica gel column chromatography
(hexane/ethyl acetate = 8/1), followed by trituration with
hexane to give 2-tert-butoxycarbonylamino-6,11-dihydro-
dibenz(b,e]loxepin-l1l-one as a white solid (0.51 g, 41%).

'H-NMR (CDC1,) 8: 1.49(s, 9H), 5.23(s, 2H), 7.21-7.26

{m, 2H), 7.48-7.54(m, 2H), 7.60-7.65(m, 1H), 7.80
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(d, 1H, J=8.2Hz), 8.02(d, 1H, J=8.2Hz), 9.80(br,
1H)

To the obtained white solid (0.41 g) was added 4 N
hydrochloric acid/dioxane (10 ml), followed by stirring at
room temperature for one hour. The reaction mixture was
concentrated under reduced pressure to give 2-amino-6,11-
dihydrodibenz [b,e]oxepin-1l-one as a white solid. This
product was used for the synthesis of Compound 3 without

purification.

Reference Example 7

Methyl 3-(3-acetamidophenoxymethyl)-2-thiophene=-

carboxylate

To a solution of 3-acetamidophencl (4.79 g, 31.7 mmol)
in dimethylformamide (50 ml) was added cesium carbonate
(5.67 g, 17.4 mmol), followed by stirring at room
temperature for 30 minutes. To the resulting mixture was
added methyl 3-bromomethyl-2~thicphenecarboxylate (8.94 g,
38.0 mmol), and the mixture was stirred overnight at room
temperature. After the reaction was completed, the reaction
mixture was poured into a 5% agqueous solution of sodium
bicarbonate, followed by extraction with ethyl acetate. The
organic layer was washed with a saturated aqueous solution
of sodium chloride, and then dried over anhydrous magnesium
sulfate, After the drying agent was filtered off, the
organic layer was concentrated under reduced pressure. The
obtained oily substance was purified by silica gel column
chromatography (hexane/ethyl acetate = 5/1), followed by
trituration with hexane to give methyl 3-(3-acetamido-
phenoxymethyl)-2-thiophenecarboxylate as a white solid (7.27
g, 75%).

'H-NMR (CDC1,) 8: 2.17(s, 3H), 3.94(s, 3H), 5.45(s,

2H), 6.72(d, 14, J=8.1Hz), 7.07(d, 1lH, J=8.1Hz),
7.18-7.24(m, 2H), 7.29(d, 1H, J=5.1Hz), 7.48(d,
1H, J=5.1lHz)
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Referepce Example 8

3-(3-Acetamidophenoxymethyl) -2-thiophenecarboxylic

acid

The methyl ester obtained in Reference Example 7 (6,27
g, 20.5 mmol) was dissolved in methanol (100 ml), and a 2 N

aqueous solution of sodium hydroxide (50 ml) was added
thereto, followed by stirring at room temperature for 2
hours. After the reaction was completed, methanol was
distilled off under reduced pressure, and the resulting

mixture was adjusted to pH 3 with concentrated hydrochloric

acid. The precipitated white solid was washed well with
water and dried to give 3-(3-acetamidophenoxymethyl)-2-

thiophenecarboxylic acid (4.33 g, 73%).
'H-NMR (DMSO-d() &: 2.02(s, 3H), 5.38(s, 2H), 6.62(d,

].H' J=8.1HZ), 7.13-7¢20 (m, 2H)’ 7.23(d, lH' J=
5.1H2), 7.31(s, 1H), 7.78(d, 1H, J=5.1Hz)

Reference Example 9
7-Acetamido-4,10-dihydrothieno[3,2-c) [1]benzoxepin-
10-one [1]
9~Acetamido-4,10-dihydrothieno[3,2=-c]) {1)benzoxepin-
10-one [2)

The carboxylic acid obtained in Reference Example 8
(2.20 g, 7.55 mmol) was suspended in dichloromethane (20

ml), and trifluoroacetic anhydride (1.28 ml, 9.66 mmol) was

added dropwise thereto under ice cooling, followed by
stirring at room temperature for 2 hours. After the

reaction mixture was ice. cooled again, boron trifluoride

diethyl etherate (0.5 equivalent) was added thereto, and the

mixture was stirred overnight at room temperature. After
the reaction was completed, the dichloromethane layer was
washed successively with water, a 5% aqueous solution of
sodium bicarbonate, and a saturated aqueous solution of
sodium chloride, and then dried over anhydrous magnesium
sulfate. After the drying agent was filtered off, the

organic layer was concentrated under reduced pressure. The
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obtained oily mixture was separated and purified by silica
gel column chromatography (chloroform/methanol = 100/1) to
give 7-acetamido-4,10-dihydrothieno(3,2-c)[1)benzoxepin-10~
one [1]) (0.42 g, 21%) and 9-~acetamido-4,10-dihydrothieno-
[3,2-c) [l]benzoxepin-10-one (2] (0.28 g, 14%), respectively.

(1) 'H-NMR (CDCl,) 8: 2.10(s, 3H), 5.27(s, 2H), 7.22(d,

1H, J=5.3Hz), 7.36(d, 1H, J=8,6Hz), 7.58(s, 1lH),
7.97-8.00(m, 2H), 10.33(br, 1H)

(2] 'H-NMR (CDCl,) &: 2.23(s, 3H), 5.16(s, 2H), 6.92(d,

1H, J=8.2Hz), 6.98(d, 1H, J=5.1Hz), 7.47(t, 1H,
J=8.2Hz), 7.69(d, 1H, J=5.1Hz), 8.40(d, 1lH, J= i
8.2Hz), 11.28(br, 1H)

Reference Example 10

7-Amino-4,10-dihydrothienoc[3,2-c] [1]benzoxepin-10-one

In concentrated hydrochloric acid (15 ml), 7-
acetamido-4,10-dihydrothieno([3,2-c] [1]benzoxepin-10~one
obtained in Reference Example § (0.41 g, 1.51 mmol) was
heated under reflux for 2 hours. The reaction mixture was
poured into a saturated aqueous solution of sodium
bicarbonate, followed by extraction with ethyl acetate (25
ml). The organic layer was washed with a saturated aqueous
solution of sodium chloride, and then dried over anhydrous
magnesium sulfate. After the drying agent was filtered off,
the organic layer was concentrated under reduced pressure to
give 7-amino-4,10-dihydrothieno(3,2-c] (1])benzoxepin~10-one
as a yellow solid (0.28 g, 78%).

'H-NMR (CDCl,) 8: 4.22(br, 2E), 5.14(s, 2H), 6.31(s,

1H), 6.48(d, 1H, J=8.6Hz), 6.99(d, 1lH, J=5.0RHz),
7.57(d, 1H, J=5.0Hz), 8.08(d, 1H, J=8.6Hz)

PR iR



56

Reference Example 11
9-Amino-4, 10-dihydrochieno[3,2-c] [l)benzoxepin-10-one
Substantially the same procedure as in Reference
Example 10 was repeated using 9-acetamido-4,10-dihydro-

5 thieno(3,2-c) (l]lbenzoxepin-10-one obtained in Reference
Example 9 (0.28 g, 1.02 mmol) instead of 7-acetamido-4,10-
dihydrothieno(3,2-c] [1]benzoxepin-10-one to give Y%-amino-
4,10-dihydrothieno(3,2-c] [1])benzoxepin-10-one as a white
solid (0.24 g, 99%).

10 'H-NMR (CDC1,) &: 5.11(s, 2H), 6.36(br, 2H), 6.41(d,

1H, J=7.9Hz), 6.47(d, 1H, J=7.9Hz), 6.95(d, 1H,
J=5.,0Hz), 7.17(t, 1H, J=7.,9Hz), 7.58(d, 1lH, J=
5.0Hz2)

15 Reference Example 12
2-Methoxycarbonylthiophen-3-ylmethyltriphenyl-
phosphonium bromide
To a solution of methyl 3-bromomethyl-2-thiophene-

carboxylate (7.31 g, 31.1 mmol) in toluene (90 ml) was added

20 triphenylphosphine (7.92 g, 30.2 mmol) under ice cooling.

The temperature of the mixture was raised to room
temperature, followed by stirring for 2 days. The
precipitated crystals were collected by filtration and dried
to give 2-methoxycarbonylthiophen-3-ylmethyltriphenyl-

25 phosphonium bromide (10.57 g, 70.4%). This product was

subjected to the reaction of Reference Example 13 without

purification.
Reference Example 13
30 Methyl (E)=3-(3-nitrostyryl)-2-thiophenecarboxylate
(1]

Methyl (2)-3-(3-nitrostyryl)-2-thiophenecarboxylate
(2]
To a solution of the phosphonium salt obtained in

35 Reference Example 12 (2.26 g, 4.54 mmol) in tetrahydrofuran
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(30 ml) was added sodium hydride (0,131 g, 5.45 mmol) under
an atmosphere of argon gas at 0°C, followed by stirring at
room temperature for 3 hours. To the resulting mixture was
added 3-nitrobenzaldehyde (0.527 g, 3.49 mmol) at 0°C, and
the mixture was stirred overnight at room temperature,
After the reaction was completed, the reaction mixture was
poured into an aqueous solution of ammonium chloride,
followed by extraction with ethyl acetate. The organic
layer was washed successively with water and a saturated
aqueous solution of sodium chloride, and then dried over
anhydrous magnesium sulfate, After the drying agent was
filtered off, the organic layer was concentrated under
reduced pressure. The obtained residue was separated and
purified by silica gel column chromatography (hexane/ethyl
acetate = 20/1) to give [1) (0.48 g, 47.5%) and (2] (0.37 g,
36.6%), respectively.

(1] 'H-NMR (CDCl,) &: 3.93(s, 3H), 7.14(d, 1H, J=

16.5Hz2j, 7.46(d, 1H, J=5.4Hz), 7.49{(d, 1lH, J=
5.4Hz), 7.54(t, 1H, J=8.2Hz), 7.90(d, 1H, J=
8.2Hz), 8.09-8.16(m, 1H), 8.25(d, 1H, J=16.5Hz2),
8.32-8.37(m, 1H)

(2) 'H-NMR (CDCl,) &: 3.91(s, 3H), 6.68(d, 1H, J=

S.1Hz), 6.76(d, 1H, J=12,2Hz), 7.24(d, 1lH, J=
12.2Hz), 7.30(d, 1H, J=5.1Hz), 7.33-7.43(m, 2H),
8.00-8.10(m, 2H)

Reference Example 19

Methyl 3-(3-trimethylacetamidostyryl)-2-thiophene-

carboxylate

A mixture of the (E) form and the (Z) form obtained in
Reference Example 13 (2.56 g, 8.84 mmol) was suspended in a
mixed solvent of ethanol (50 ml) and water (5 ml), and 3
reduced iron (2.50 g) and iron (III) chloride (0.250 g) were {
added thereto, followed by stirring under heating under
reflux for 20 minutes. After the reaction was completed,
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the solid was filtered off, followed by washing with ethyl
acetate., To the filtrate was added a 2 N agqueous solution
of sodium hydroxide (pH 9), and the organic layer was washed
with a saturated aqueous solution of sodium chloride, and
then dried over anhydrous magnesium sulfate. After the
drying agent was filtered off, the organic layer was
concentrated under reduced pressure to give methyl 3-(3-
aminostyryl)-2-thiophenecarboxylate as a crude product,
This product was dissolved in dichloromethane (50 ml)
without purification, and triethylamine (1.79 g, 17.7 mmol)
and trimethylacetyl chloride (2.13 g, 17.7 mmol) were added
thereto at 0°C. The temperature of the mixture was raised
to room temperature, followed by stirring for 2 hours. The
obtained reaction mixture was poured into an aqueous
solution of sodium bicarbonate, The organic layer was
washed with a saturated aqueous solution of sodium
bicarbonate, and then dried over anhydrous magnesium
sulfate. After the drying agent was filtered off, the
organic layer was concentrated under reduced pressure. The
obtained residue was purified by silica gel column
chromatography (hexane/ethyl acetate = 10/1) to give methyl
3-({3-trimethylacetamidostyryl)-2-thiophenecarboxylate as an
E/Z2 mixture. This mixture was subjected to the reaction of

Reference Example 15 without further purification.

Reference Example 15

Methyl 3-{2-(3-trimethylacetamidophenyl)ethyl]-2-

thiophenecarboxylate

The E/Z mixture of ‘the amide obtained in Reference
Example 14 was dissolved in a mixed solvent of ethanol (30
ml) and acetic acid (10 ml), and 10% palladium/carbon
(moisture content: 50%, 1.5 g) was added thereto under an
atmosphere of argon gas, followed by replacement by hydrogen
and heating under reflux for 2 hours. After the reaction
mixture was cooled to room temperature, the solid was
filtered off and washed with ethyl acetate, The obtained
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organic layer was washed successively with water and a
saturated aqueous solution of sodium bicarbonate, and then
dried over anhydrous magnesium sulfate. After the drying
agent was filtered off, the organic layer was concentrated
under reduced pressure, The obtained residue was triturated
with hexane to give methyl 3-[2-(3-trimethylacetamido-
phenyl)ethyl]-2-thiophenecarboxylate (2.55 g, 3 steps,
83.5%).

'H-NMR (CDC1,) 8: 1.32(s, 9H), 2.84-2.93(m, 2H), 3.25-

3.34(m, 2H), 3.87(s, 3H), 6.89(d, 1H, J=5.0RHz),
6.96(br d, 1H, J=7.6Hz), 7.23(t, 1H, J=7.6Hz2),
7.30(bx, 1H), 7.31-7.48(m, 3H)

Reference Example 16
3-[2-(3-Trimethylacetamidophenyl)ethyl]-2-thiophene~-
carboxylic acid
The methyl ester obtained in Reference Example 15

(2.40 g, 6.95 mmol) was dissolved in methancl (20 ml), and a

1 N aqueous solution of sodium hydroxide (20 ml) was added

thereto, followed by heating under reflux for 150 minutes,

After the reaction was completed, methanol was distilled off

under reduced pressure and the resulting mixture was

adjusted to pH 3 with 2 N hydrochloric acid.  The resulting
mixture was extracted three times with ethyl acetate, and
the extract was washed with a saturated aqueous solution of
sodium chloride and then dried over anhydrous sodium
sulfate. After the drying agent was filtered off, the
organic layer was concentrated under reduced pressure. The
obtained residue was triturated with diisopropyl ether to
give 3-[2~(3-trimethylacetamidophenyl)ethyl])-2-

thiophenecarboxylic acid (2.06 g, 89.5%).

'H-NMR (DMSO-dg) 8: 1.28(s, 9H), 2.83-2.92(m, 2H),

3.23-3.32(m, 2H), 6.97(br d, 1H, J=7.8Hz), 7.195
(d, 1H, J=5.0Hz2), 7.25(t, 1H, J=7.8Hz), 7.5%5(br

‘sd\



10

15

20

25

30

60

d, 1H, J=7.8Hz), 7.60(br, 1lH), 7.78{(d, 1lH, J=
$.0Hz), 9.91(br, 1H), 13.00(br, 1H)

Reference Example 17

7-Trimethylacetamido-4, 5-dihydro-10H-benzo(5, 6]

cyclohepta(l,2-b)jthiophen-10-one (1)

9~Trimethylacetamido-4,5-dihydro-10H-benzo (5, 6]

cyclohepta[l,2-b]thiophen-10-one [2]

The carboxylic acid oktained in Reference Example 16
(1.90 g, 5.73 mmol) was suspended in dichloromethane (10
ml}, and trifluorcacetic anhydride (1.46 ml, 10.3 mmol) was
added dropwise thereto under ice cooling, followed by
stirring at room temperature for one hour. After this
reaction mixture was ice cooled again, boron trifluoride
diethyl etherate (0.7 equivalent) was added thereto, and the
mixture was stirred overnight at room temperature. The
reaction mixture was poured into 2 N hydrochloric acid and
the resulting mixture was stirred at room temperature for
one hour, followed by extraction with ethyl acetate. The
organic layer was washed twice with an aqueous solution of
sodium bicarbonate and once with a saturated aqueous
solution of sodium chloride successively, and then dried
over anhydrous magnesium sulfate, After the drying agent
was filtered off, the organic layer was concentrated under
reduced pressure, The obtained mixture was separated and
purified by silica gel column.chromatography (hexane/ethyl
acetate = 20/1) to give [1] (0.56 g, 31.2%) and [2] (0.24 g,
13.4%), respectively.

[1] 'H-NMR (CDCl,) §: 1.34(s, 9H), 3.03-3.20(m, 4H),

6.94(d, 1H, J=5.0Hz), 7.28(dd, 1H, J=8.6, 2.3Hz),
7.47(br, 1H), 7.56(d, 1H, J=5.0Hz), 7.80(d, 1H,
J=2,3Hz), 8.02(d, 1H, J=8.6Hz)

(2] 'H~NMR (CDCl3) &: 1.32(s, 9H), 3.00-3.20(m, 4H),
6.93(d, 1H, J=5.3Hz), 6.97(dd, 1H, J=8.0, 0.9Hz),

'g
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7.40(t, 1H, J=8.0 Hz), 7.57(d, 1H, J=5.3Hz), 8.40
(dd, 1H, J=8.0, 0.9Hz), 10.86(br, 1lH)

Reference Example 18

7-Amino-4, 5-dihydro-10H-benzo (5, 6)cyclohepta(l,2-b)

thiophen-10-¢ne

In ethanol (10 ml) was suspended 7-trimethylacetamido-
4,5-dihydro-10H-benzo (S, 6)cyclohepta(l,2-b]thiophen-10~-one
obtained in Reference Example 17 (0.40 g, 1.28 mmol), and 6
N hydrochloric acid (5 ml) was added thereto, followed by
heating under reflux for 6 hours. After the reaction was
completed, ethanol was distilled off under reduced pressure,
and the resulting mixture was adjusted to pH 10 with an
agueous solution of sodium hydroxide. The mixture was
extracted with dichloromethane, and the organic layer was
washed with a saturated agqueous solution of sodium
bicarbonate and then dried over anhydrous magnesium sulfate.
After the drying agent was filtered off, the organic layer
was concentrated under reduced pressure to give 7-amino-4,5-
dihydro-10H-benzo[5, 6)cyclohepta(l,2-b]jthiophen-10-one (0.29
g, 98.8%).

'H-NMR (CDC1,) &: 3.06(br, 4H), 6.48(d, 1H, J=2.3Hz2),

6.62(dd, 1H, J=8.6, 2.3Hz), 6.92(d, 1H, J=5.1Hz),
7.51(d, 1H, J=5.1Hz), 7.96(d, 1H, J=8.6Hz)

Raference Example 19
g-Amino-4, 5-dihydro-10H-benzo[5, 6] cyclohepta(l, 2-b]
thiophen-10-one

Substantially the same procedure as in Reference

Example 18 was repeated using 9-trimethylacetamido-4,5-
dihydro-10H-benzo (5, 6] cyclohepta(l, 2-b]thiophen-10~one
obtained in Reference Example 17 to give 9-amino-4,5-
dihydro-10H-benzo (5, 6] cyclohepta(l,2-b]jthiophen-10-one
(99.9%) .
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IH-NMR (CDCl13) §: 3.00-3.18(m, 4H), 6.52(d, 1H, J=7.8Hz), 6.61(d, 1H, J=17.8Hz),
6.91(d, 1H, J=5.1H2), 7.14(, 1H, J=7.8Hz2), 7.51(d, 1H, J=5.1Hz)

Reference Example 20
Methy! (Z)-3-(3-acetamidostyryl)-2-thiophene-carboxylate

5 Substantially the same procedure as in Reference Example 14 was repeated using
methyl (Z)-3-(3-nitrostyryl)-2-thiophenecarboxylate obtained in Reference Example 13
(3.51g, 12.1 mmol), and also using acetic anhydride (3.43ml, 36.3 mmol) instead of
trimethylacetyl chloride, to give methyl (Z)-3-(3-acetamidostyryl)-2-thiophenecarboxylate
(3.33g, 2 steps, 91.3%).

10 IH-NMR (DMSO-dg) &: 2.06(s, 3H), 3.88(s, 3H), 6.77(d, 1H, J=5.3Hz), 6.82(d,
1H, J=12.3Hz), 6.88(br d, 1H, J=8.0Hz), 7.09d, 1H, J=12.3Hz), 7.26(t, 1H,
J=8.0Hz), 7.48(br, 1H), 7.57(br d, 1H, J=8.0Hz), 7.74(d, 1H, J=5.3Hz), 9.96(br, 1H)

Reference Example 21
(Z)-3-(3-Acetamidostyryl)-2-thiophenecarboxylic acid
15 Substantially the same procedure as in Reference Example 16 was repeated using the
methyl ester obtained in Reference Example 20 (3.33g, 11.1 mmol) to give (Z)-3-(3-
acetamidoxtyryl)-2-thiphenecarboxylic acid (2.95g, 92.9%).
IH-NMR (DMSO-dg) &: 2.05(s, 3H), 6.74(d, 1H, J=5.1H2), 6.77(d, IH,
J=11.9Hz), 6.88(br d, 1H, J=7.8Hz), 7.12(d, 1H, J=11.9Hz), 7.25(t, 1H, J=17.8Hz),
20 7.47(br, 1H), 7.57(br d, 1H, J=7.8Hz), 7.66(d, 1H, J=5.1Hz), 9.96(br, 1H)

Reference Example 22
7-Acetamido-10H-benzo[$5,6]cyclohepta[1,2-b]thiophen-10-one [1]
9-Acetamido-10H-benzo[$,6]cyclohepta[1,2-b]thiophen-10-one [2)

Substantially the same procedure as in Reference Example 17 was repeated using the

25 carboxylic acid obtained in Reference Example 21 (2.80g, 9.75 mmol) to give [1] (0.94g,
42.9%) and [2] (0.78g, 29.7%), respectively.

(11 'H-NMR (DMSO-dg) 8: 2.21(s, 3H), 7.41(d, 1H, J=11.5Hz), 7.51@d, 1H,
J=11.5Hz), 7.66(d, 1H, J=4.9Hz), 7.99(dd, 1H, J=9.0, 2.0Hz), 8.23(d, 1H,
J=4.9Hz), 8.25(d, 1H, J=2.0Hz), 8.67(d, 1H, 1=9.0Hz), 10.59(d, 1H, J=8.6Hz)

30 [2]1 H-NMR (CDCl,) &: 2.31(s, 3H), 7.21(d, 1H, J=12.0Hz), 7.30(d, 1H,
J=12.0Hz), 7.31(d, 1H, J=5.3Hz), 7.45(dd, 1H, J=8.3, 0.7Hz), 7.71(t, 1H, J=8.3Hz),
7.79(@, 1H, J=5.3Hz), 8.99(dd, 1H, J=8.3, 0.7Hz), 12.87(br, 1H)

Reference Example 23
7-Amino-10H-benzo[5,6]cyclohepta[1,2-bjthiophen-10-one
38 Substantially the same procedure as in Reference Example 18 was repeated using 7-
acetamido-10H-benzo[S,6)-cyclohepta[1,2-bjthiophen-10-one  obtained in Reference
ample 22 to give 7-amino-10H-benzo(S,6)cycloheptaf1,2-b]thiophen-10-one (87.2%).

m
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IH-NMR (CDC1j) &: 6.86(d, 1H, J=2.3 Hz), 6.99(dd, 1H, J=8.9, 2.3Hz),
7.08(d, 1H, J=116Hz), 7.19(d, 1H, J=11.6Hz), 7.30(d, 1H, J=5.3Hz), 7.69(d, 1H,
J1=5.3Hz), 8.71(d, 1H, J=8.9Hz)

Reference Example 24
5 9-Amino-10H-benzo[3,6]cyclohepta[1,2-bjthiophen-10-one




10

15

20

25

30

64

Substantially the same procedure as in Reference
Example 18 was repeated using 9-acetamido-10H-benzo[S5,6]-
cyclohepta(l,2-blthiophen-10-one obtained in Reference
Example 22 to give 9-amino~10H-benzo[5,6)cycloheptall,2-
blthiophen-10-one (99.9%).

'e-NMR (CDC1,) 8: 6.84(dd, 1H, J=7.9, 1.3Hz), 6.92(br

d, 1H, J=7.9Hz), 6.97(d, 1H, J=11.7Hz), 7.10(4,
1H, J=11.7Hz), 7.20(d, 1H, J=5.1Hz), 7.38(t, 1H,
J=7.9Hz), 7.66(d, 1H, J=5.1H2)

Referepce Example 25

2-Acetamido-SH-dibenzola, d)cyclohepten-5-one

In a mixed solvent of carbon tetrachloride (45 ml) and
chloroform (25 ml) was dissolved 2-acetamido-10,11-dihydro-
SH-dibenzo[a,d]cyclohepten-5S-one obtained substantially in
the same manner as in Reference Examples 12 to 17 (2.60 g,
9.80 mmol), and NBS (1.92 g, 10.8 mmol) and AIBN (0.6 g}
were added thereto, followed by heating under reflux for S
hours. The reaction mixture was washed successively with
water and a saturated aqueous solution of sodium chloride,
and then dried over anhydrous magnesium sulfate. After the
drying agent was filtered off, the organic layer was
concentrated under reduced pressure. The obtained residue
was dissolved in dimethylformamide (100 ml), and DBU (2.60
ml) was added thereto, followed by stirring at 60°C for 2
hours. The reaction mixture was poured into ice-an aqueous
solution of ammonium chloride, followed by extraction with
ethyl acetate. The orggnic layer was washed successively
with water and a saturated aqueous solution of sodium
chloride, and then dried over anhydrous magnesium sulfate.
After the drying agent was filtered off, the organic layer
was concentrated under reduced pressure. The obtained
residue was triturated with diisopropyl ether to give 2-
acetamido-5H-dibenzo(a,d]cyclohepten-S-one (0.97 g, 37.6%).

-‘,MA
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TH-NMR (DMSO-d¢) 3: 2.18(s, 3H), 7.18(d, 1H, J=12.2Hz), 7.28(d, 1H, J=12.2Hz),
1.63-7.74(m, 1H), 7.77-7.86(m, 3H), 8.02(d, 1H, J=2.0Hz), 8.13-8.22(m, 2H),
10.47(br, 1H)

Reference Example 26
5 2-Amino-5H-dibenzo[a,d)cyclohepten-S-one
Substantially the same procedure as in Reference Example 18 was repeated using 2-
acetamido-SH-dibenzo[a,d]-cyclohepten-5-one obtained in Reference Example 25 (0.70g,
2.66 mmol) to give 2-amino-5H-dibenzo[a,d]cyclohepten-5-one(0.5%9, 99.9%).
IH-NMR (CDCl3) &: 4.13(br, 2H), 6.71(d, 1H, J=2.7Hz), 6.83(dd, 1H, J=8.6,
10 2.7Hz), 6.89(d, 1H, ]=12.2Hz), 7.00(d, 1H, J=12.2Hz), 7.48-7.65(m, 3H), 8.19(d, 1H,
J=8.6Hz), 8.24-8.34(m, 1H)

Reference Example 27
(S)-3,3,3-trifluoro-2-hydroxy-2-methylpropionic acid
To a solution of 3,3,3-trifluoro-2-hydroxy-2-methyl-propionic acid (13.0g. 82.3
1s mmol) in ethanol (60ml) was added dropwise (S)-(-)-1-phenylethylamine (9.97g, 82.3
mmol) at 0°C, followed by stirring at room temperature for one hour. The resulting
mixture was concentrated under reduced pressure to give a salt as white crystals. This
salt was recrystallised from a 10% butanol/toluene solution (60ml) six times to give S-
form of 3,3,3-trifluoro-2-hydroxy-2-methylpropionic acid phenylethylamine salt {(S,S)

* 20 salt} (3.85g, 13.8 mmol, 97% e.e.). The optical purity was determined with 'H-NMR.

The obtained {(S,S) salt} was dissolved in 2 N hydrochloric acid, and diethy! ether was
added thereto, followed by stirring at room temperature for one hour. The organic layer
was washed successively with water and a saturated aqueous solution of sodium chloride,
and then dried over anhydrous sodium sulfate. After the
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drying agent was filtered off, the organic layer was

concentrated under reduced pressure to give (S)-3,3,3-

trifluoro-2-hydroxy-2-methylpropionic acid as white crystals

(2.13 g, 13.5 mmol),
"H-NMR (CDCl;) &: 1.65(s, 3H)

Melting point: 102-104°C

Reference Example 28
(R)-3,3,3-Trifluoro-2-hydroxy-2-methylpropionic acid
Substantially the same procedure as in Reference

Example 27 was repeated using (R)-(-)-1-phenylethylamine

instead of (S)-{(-)-1-phenylethylamine to give (R)=3,3,3-

trifluoro-2-hydroxy-2-methylpropionic acid.

'H-NMR (CDC1;) &: 1.65(s, 3H)

Melting point: 101-105°C

I i l L4 ] E ] . ] i ] 4
The present invention provides tricyclic compounds
which are useful as therapeutic agents for urinary

incontinence.
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The claims defining the invention are as follows:
1. Atricyclic compound represented by general formula (l):

H OH
2 \ CH,
F

F

wherein R represents hydrogen, lower alkyl, lower alkoxy, or halogen; -X'-X2-X>-
represents -CR?=CR%:-CR*=CR®- (wherein R?, R® R* and R® which may be the
same or different, each represents hydrogen, lower alkyl, lower alkoxy, or halogen),
-CR%=CR3-CR*=N- (wherein R? R%, and R* have the same significances as defined
above), -CR?=CR>-S- (wherein R? and R® have the same significances as defined
above), -CR?=CR®-O- (wherein R? and R® have the same significances as defined
above), -S-CR*=CR®- (wherein R* and R® have the same significances as defined
above), or -O-CR*=CR3- (wherein R* and R® have the same significances as
defined above); and Y represents -CH,0-, -CH;S-, -CH2S0-~, -CH=CH-, or -(CHg),-
(wherein n represents 0, 1, or 2).

2. A tricyclic compound according to claim 1, wherein -X'-X2-X>- is -
CR?=CR®-CR*=CR®- (wherein R?, R3, R and R® have the same significances as
defined above) or -CR*=CR3-CR*=N- (wherein R? R% and R* have the same
significances as defined above).

3. A tricyclic compound according to claim 1, wherein ~X'-X?-X3- is -

CR2=CR®-S- (wherein R? and R® have the same significances as defined above) or
-CR*=CR?-0- (wherein R? and R® have the same significances as defined above).

)
., 4. A tricyclic compound according to claim 1, wherein -X'-X%-X3- is -S-
“ees CR*=CR®- (wherein R* and R® have the same significances as defined above) or -
** *  O-CR=CR® (wherein R* and R® have the same significances as defined above).
5. A tricyclic compound according to claim 1, 2, 3, or 4, wherein Y is -
25 CHzO-.
. . 6. A tricyclic compound according to claim 1, 2, 3, or 4, wherein Y is -
22" (CHy)n- (wherein n has the same significance as defined above).
7. Atricyclic compound according to claim 6, wherein n is 0.
8. Atricyclic compound according to claim 8, wherein nis 2.
30 9. A tricyclic compound according to claim 1, 2, 3, or 4, wherein Y is -
CH=CH-.
<RAL 10. A tricyclic compound according to claim 1, 2, 3, or 9, wherein Y is -CH,S-
o' Y
S % rchso-
% W
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11.  1-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-6,11-dihydro
dibenz[b,e]oxepin-11-one

12.  3-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-6,11-dihydro
dibenz{b,e]oxepin-11-one

13.  2-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-6,11-dihydro
dibenz([b,e]oxepin-11-one

14, 1-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-fluoren-9-one

15. 2-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-fluoren-9-one

16. 3-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-fluoren-9-one

17.  9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydro
thieno[3,2-c][1]benzoxepin-10-one

18. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydro
thieno[3,2-c][1]benzoxepin-10-one

19. 5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamine)-4,10-dihydrofuro
[2,3-c][1]benzoxepin-4-one

20. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydrofuro
[2,3-c][1]benzoxepin-4-one

21.  3-Chloro-2-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)fluoren-9-

one

22. 3-Bromo-2-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)fluoren-9-

one

23. 7-Bromo-2-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)fluoren-9-

one
24. 4-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-fluoren-9-one

25. 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydrofuro
[3.2-c][1]benzoxepin-10-one

26. 8-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydro
thieno[3,2-c][1]benzoxepin-10-one

27. 5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydro
thieno[2,3-c][1]benzoxepin-4-one

28. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylaming)-4,10-dihydro
thieno[2,3-c]{1]benzoxepin-4-one

29. 6-Bromo-9-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-4,10-
dihydro thieno[3,2-c][1]-benzoxepin-10-one
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30. 7-Fluoro-1-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-6,11-

dihydrodibenz(b,ejoxepin-11-one

31. 7-Fluoro-3-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-6,11-

dihydrodibenz[b,e]oxepin-11-one

32. 3-Methyl-1-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-6,11-

dihydrodibenz(b,e]oxepin-11-one

33. 3-Methoxy-1-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-6,11-

dihydrodibenz[b,eJoxepin-11-one

34. 2-Methyl-1-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-8,11-

dihydrodibenz|b,e]oxepin-11-one

35. 2-Methyl-3-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-6,11-

dihydrodibenz[b,e]oxepin-11-one

36. 6-Methyl-9-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-8,10-

dihydrothieno[3,2-c][1]-benzoxepin-10-one

37. 6-Methoxy-9-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-4,

dihydrothieno[3,2-c]{1]-benzoxepin-10-one

10-

38. 8-Methyl-5-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-4,10-

dihydrofuro[2,3-c][1]benzoxepin-4-one

39. 8-Methoxy-5-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-4,

dihydrofuro[2,3-c][1]benzoxepin-4-one

40. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyiamino)-5,11-dihydro
pyrido[2,3-c][1]benzoxepin-5-one

41. 7-Methoxy-8-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-5,

dihydropyrido[2,3-c][1]-benzoxepin-5-one

10-

11-

42. 7-Methyl-6-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-5,11-

dihydropyrido[2,3-c](1]-benzoxepin-5-one

43. (S)-9-(3,3,3-trifluoro-2-hydroxy-2-methylpropanoyl-amino)-4,10-dihydro

thieno[3,2-c][1]benzoxepin-10-one

44, (R)-9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-amino)-4,10-dihydro

thieno[3,2-c][1]benzoxepin-10-one

45. (S)-5-(3,3,3-Trifluoro-2-hydroxy-2-methyipropanoyl-amino)-4,10-dihydro

furo[2,3-c][1]benzoxepin-4-one

48. (R)-5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-amino)-4,10-dihydro

furo[2,3-c][1]benzoxepin-4-one
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47. (S)-7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-amino)-4,10-dihydro
furo[2,3-c][1]benzoxepin-4-one

48. (R)-7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-amino)-4,10-dihydro
furo[2,3-c][1]benzoxepin-4-one

49. (S)-8-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoyl-amino)-4,10-dihydro
thieno[3,2-c](1]benzoxepin-10-one

50. 1-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-6,11-dihydro
dibenzo(b,e]thiepin-11-one

51. 3-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-6,11-dihydro
dibenzo(b,e]thiepin-11-one

52. 5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydrofuro
[2,3-c][1]benzothiepin-4-one

53. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydrofuro
[2,3-c][1]benzothiepin-4-one

54. 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydro
thieno[3,2-c][1]benzothiepin-10-one

55. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydro *
thieno([3,2-c][1]benzothiepin-10-one

56. 5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydro
thieno[2,3-c]{1]benzothiepin-4-one

57. 7-(3.3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,10-dihydro
thieno[2,3-c](1]benzothiepin-4-one

58. 5-Oxo0-1-(3,3,3-trifluoro-2-hydroxy-2-methylpropanoyl-amino)-6,11-
dihydrodibenzolb,e]thiepin-11-one

59. 5-Oxo0-3-(3,3,3-trifluoro-2-hydroxy-2-methylpropanoyl-amino)-6,11-
dihydrodibenzo(b,ejthiepin-11-one

60. 9-Oxo-5-(3,3,3-trifluoro-2-hydroxy-2-methylpropanoyl-amino)-4,10-
dihydrothieno[2,3-c][1]benzothiepin-4-one

61. 9-Oxo-7-(3,3,3-trifluoro-2-hydroxy-2-methylpropanoyl-amino)-4,10-
dihydrothieno(2,3-c][1]benzothiepin-4-one

62. 4-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10,11-dihydro-5H-
dibenzo[a,d]cyclohepten-5-one ‘\P

83. 3-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10,11-dihydro-5H-
dibenzo[a,d]cyclohepten-5-one

L d
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64. 2-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10,11-dihydro-5H-
dibenzo[a,d]cyclohepten-5-one
65. 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,5-dihydro-10H-
benzo[5,6]cyclohepta[1,2-b]thiophen-10-one
5 66. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4 5-dihydro-10H-
benzo[5,6]cycloheptal1,2-bjthiophen-10-one
67. 5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-9,10-dihydro-4H-
benzo[4,5]cyclohepta[1,2-bjthiophen-4-one
68. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-9,10-dihydro-4H-
10 benzo[4,5]cyclohepta[1,2-b]furan-4-one
69. 8-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10,11-dihydro-5H-
benzo[4,5]cyclohepta[1,2-b]pyridin-5-one
70. 4-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-5H-dibenzo[a,d]
cyclohepten-5-one
LI 71, 3-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-5H-dibenzo[a,d]
. cyclohepten-5-one
TORL 72. 2-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-5H-dibenzo[a,d]
cyclohepten-5-one
. 73. 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10H-benzo[5,6]
0 cyclohepta[1,2-b]jthiophen-10-one
74. 8-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10H-benzo[5,6)
cyclohepta[1,2-blthiophen-10-one
o eee 75.  7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10H-benzo([5,6)
MPPR cyclohepta[1,2-b}thiophen-10-one
oe 25 76. 5-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4H-benzo[4,5]
cyclohepta[1,2-bjthiophen-4-one
77. 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10H-benzo[5,6)
: .*°»  cyclohepta[1,2-b}furan-10-one
sgoees 78. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10H-benzo[5,6)
% cyclohepta[1,2-bJfuran-10-one
79. 8-Chloro-7-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-4,10-
dihydrothieno[3,2-c][1]-benzoxepin-10-one
80. 7-Methyl-8-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanocylamino)-4,10-
dihydrothieno[3,2-¢][1]-benzoxepin-10-one
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81. 7-Methyl-9-(3,3,3-trifluoro-2-hydroxy-2-methyl-propanoylamino)-5,11-
dihydropyrido[2,3-c][1])-benzoxepin-5-one
82. 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,5-dihydro-10H-
benzo[5,6]cycloheptal1,2-b]furan-10-one
83. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-4,5-dihydro-10H-
benzo[5,6]cyclohepta[1,2-b}furan-10-one

84. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-5H-benzo[4,5)
cyclohepta(1,2-b]pyridin-5-one

85. 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-0  5H-benzo[4,5)
cyclohepta[1,2-b]pyridin-5-one

86. 7-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10,11-dihydro-SH-
benzo([4,5)cyclohepta[1,2-b]pyridin-5-one

87. 9-(3,3,3-Trifluoro-2-hydroxy-2-methylpropanoylamino)-10,11-dihydro-5H-
benzo[4,5]cyciohepta(1,2-b]pyridin-5-one

88. A tricyclic compound active against urinary incontinence, substantially as
hereinbefore described with reference to any one of the examples.

89. A pharmaceutical composition comprising an effective amount of at least
one compound according to any one of claims 1 to 88, together with a
pharmaceutically acceptable carrier, diluent or adjuvant therefor.

90. A method for the treatment or prophylaxis of urinary incontinence in a
mammal requiring said treatment or prophylaxis, which method comprises
administering to said mammal an effective amount of at least one compound

according to any one of claims 1 to 88, or of a composition according to claim 89.
Dated 11 July 1997

KYowa HAKKO KoGYyo Co., LTD.

Patent Attorneys for the Applicant/Nominated Person
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ABSTRACT

The present invention relates to tricyclic compounds
represented by general formula (I) which are useful as
5 therapeutic agents for urinary incontinence:

OH
Q H CHy

N
/ | 7 /| CF,
NN N \R,

wherein R! represents hydrogen and the like; -X1-X2-X3-
represents =-CR2=CRI-CR*=CR5-~ (wherein R?, R3, R4, and R®

15 represent hydrogen and the like) and the like; and Y
represents =-CH,0- and the like.
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