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1. A 2-phenylbenzoxepin derivative represented by
the foilowing formula (I):

R3

R4

wherein R! and R? independently represent a hydrogen
atom, halogen atom, hydroxyl grcup, methyl group or
methoxy group;

&3 and RY independently represent a hydrogen
atom, lower alkyl group or the group ~(CHp)n-Y wherein n
represents an integer of 1 to 5, and Y represents
pheayl, phig’t'}{ylv substituted with one to three
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substituents selected from the group consisting of lower
alkyl, lower alkoxy, halogen and hydroxy; pyridyl,
pyrazinyl, pyrimidyl, furyl, or thenyl; or

R} and R?, together with a nitrogen atom to which
they are bonded, form pyrolidine_ring, piperidine ring,
piperazi.e ring, morpholine ring or thiomorpholine ring;
and ‘

R5_repxesents é hydrogen atom, halogen atom, C
straight or branched alkyl group, trifluoromethyl,
methoxy, or COORS group; wherein R® represents a lower
alkyl group; and

1-6

_ ‘pharmaceutically acceptable acid addition salts
thexeof.
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é—PHENYLBENZOXEPIN DERIVATIVE

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to new 2-phenyl-

benzoxepin derivatives and a process for production
5 thereof, and to a pharmaceutical composition containing
the derivatives. ‘
| 2. Description of the Related Art
Diabetes is class;fled into two types: “ . s
- type I, an insulin-dependent type, and type II, a
10 non-insulin-dependent type. In the therapy of type II
diabetes, which is suffered by more than 90% of all
diabetics, in addition to the dietary reglmen which is a
| ‘ ‘ major method of curing diabetes, sulfonylurea compoundq,
sulfonylamide componnds and biguanide compounds are used
15 as therapeutic agents for alleviating‘diabetesQ However,
a long-term internal administration of these agents may
cause various side effects, such as hepatic disorders,

Dt e

severe>hypotension, and the like.
SUMMARY OF THE INVENTION

“‘?’ 20 Accordingly, the present 1nventlon provides new
sgee ‘2-phenylbenzoxepin der;vatlves‘exhlbltlng an‘excel .ent ,
.:?‘. hypoglycemic activity, platelet coagulation-inhibiting {
'.';:E actlon, and hypotensive act1v1ty. |
, '::J More specifically, the present invention prov1des a
[] (X %)

: H 25 2-phenylbenzoxepin de:lvat1Ve represented by the follow-
ing general formula (I):

[ 3
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atom, halogen atom, hydroxyl group, methyl group or
methoxy group;
R3 and R4 independently represent a hydrogen atoﬁ,
lower alkyl group or the group -(CHZ)n-Y' wherein n 7
represents an integer of 1 to 5 and Y represents an
optionally substituted aromatic group or heterocyclic
group; or

R3 and R4, toget:her with a nitxzogen atom to which
they are bonded, form an optionally substituted hetero-
cyclic group; and

R5 represents a hydrogen atom, halogen atom,
optionally substituted alkyl group, hydroxymethyl group,
or optionally esterized or amidated carboxyl group, and
a pharmaceutically acceptable acid addition salt thereof.

The present invention also provides a pharmaceutical
composition comprising a 2-phenylbenzoxepin derivative
or pharmaceutically acceptable acid addition salt
thereof, and a pharmaceutically acceptable carrier.

Moreover, the present invention provides a process
for the production of the above-mentioned 2-phenyl-
benzoxepin derivatives and a pharmaceutically acceptable
acid addition salt thereof, comprising the steps of:

(a) reducing a compound represented by the

following formula (VI):

(vI)
R

wheréin Rl, RZ, R3, R4 and R5 have the same meanings as

fdefined above; or

(b) for production of a compound of the

formula (I) wherein R3 and R4 represent a hydrogen atom,

reducing an oxime represented by the following




formula (VII):
1 0 N-OH

(VII)

2 and RS have the same meanings as defined

wherein Rl, R
10 above, and if necessary, hydrolyzing the reduced
product; or
(c) for production of a compound of the
formula (I) wherein R3 represents a hydrogen atom and R
r'epresents the group -(CHz)n—Y wherein n and Y have the
15 same meanings as defined above, reacting a compound of

3 and R4 represent a hydrogen

4

the formula (I) wherein R
atom with a halogen compound represented the
formula (VIII):
X~ (CH2)n-Y (VIII) !
20 wherein X represents a halogen atom and n and Y have the .
same meanil gs as defined above; or k

w (d) for production of a compound of the

pili formula (I) wherein R3 represents a hydrogen atom and R4
‘-" . represents the group —(CHz)n—Y wherein n and Y have the
o e 25 same meanings as defined above, reacting a compound of
“:E ¢ the formula (I) wherein r3 ang r? represent a hydrogen
1 atom with a halogen compound represented by the

£ formula (VIII'):

X-CO-(CHZ)n_l—Y (VIII')
3y oo 39 Wherein X represents a halogen atom and n and Y have the
N same meinings as defined above, and reducing the

) product; or '
fe (e) for production of a compound of the .

formula (I) wherein R3 represents a methyl group and R
35 representls the éroup -(CHz)n—Y, wherein n and Y have the
o same meanings as defined above, reducing a compound ‘
-4 ~zepresented by the following formula (X):

)]
i s
] /
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(x)’

wherein Rl, R2, Rs, n, and Y have the same meanings as

defined above; and optionally

(f) converting the resulting compound to
salts, or a resulting salt to other salts, or a free
compound.

DESCRIPTION OF THE PREFERRED EMBODIMENT

In the definitions in the general formula (I)
to (X), halogen includes fluorine, chlorine, bromine,
and iodine.

The lower alkyl group preferably includes an alkyl
group having 1 to 6 carbon atoms, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
pentyl, hexyl groups, and the like.

The aromatic group as Y in the substituent groups
R3 and R4 is, for example, phenyl, tolyl, xylyl, anisoyl,
dimethoxylphenyl, trimethoxylphenyl, chlorophenyl,
hydroxyphenyl, dihydroxyphenyl, alkyloxycarbonylphenyl,
hydroxymethylphenyl, halogenophenyl, or halogenomethyl-
phenyl. |

The heterocyclic group as Y in the substituent
groups R3 and R4 is, for example, pyridyl, pyrazinyl,
pyrimidyl, furyl, or thenyl.

The unsubstituted or substituted heterocyclic ring

formed by R3 and R4, as well as a nitrogen atom to which

R3 and R4 is bonded is, for example, a pyrolidine ring,
piperidine ring, piperazine ring, morpholine ring, or
thiomorpholine ring.

The optionally substituted alkyl group R5 is, for

example, halogenoalkyl, C1 v C6 straight, branched or

BEREEEAL = © Yyioers R B S e e A e AT R
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cyclic alkyl.
The compound of the present invention represented

by the general formula (I) can be produced by various'
processes.
For example, a known oxabicyclopentane derivative

represented by the general formula (II):

(11)

R
Ei H RS

wherein Rl, R2 and R3 represent a hydrogen atom (P.

Bennett, et al., J. Chem. Soc. Parkin Trans. I, {(12),
2990 (1979), or a compound of tthe formula (II) wherein
Rl, R2 and R5 have tle same meanings as defined above,
which compound can be synthesized according to the same
procedure as described in J. Chem. Soc., supra, 1is
dissolved in an inert solvent such as benzene and then i
reacted with tri-n--butyltin hydride and azobisiso-

butylonitrile to form an benzoxepin derivative repre-

sented by the general formula (III):

{III)

<

wherein Rl, RZ and R have the same meanings as defined

above.
The compound of the formula (III) is then dissolved

in an inert solvent, for example, an ether such as
diethyl ether, and reagied with bromine to form a
compound “represented by the general formula (IV):




1 Br

27 (V)

wherein Rl, R2 and R5 have the same meanings as defined

above.
Next, the bromide compound of the formula (IV) is

reacted with &#n amine represented by the general

formula (V) :

R : | |
(V)

wherein R3 and R4, have the same meanings as defined

above, to form a compound represented by the general’

formula (VI):

. : R
~
Rl g e o | |
A Ty wn
B | vI)
‘iééi/ . RZ: O ) .
'li: . N . 5
ﬁi‘o: ) @R .

L Qe

I:.’Q/ 5 . : ) .
:.. wherein Rl,’RZ, R3,'R,4 and Rs have the same meanings as
e described above., In this reaction, an inert solvent

such as benzene, methanol or the like can be used as a

o, ' reaction medium.

',::' R Finally, the compound of the formula (VI) is

Teteut reduced with a conventional reducing agent, such as
T . sodium borohydride, in a appropriate inert solvent such
s as tetrahydrofuran ox methanol, to obtain a compound of

the present invention represented by the general

35 formula (Ia):

e
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R NOR
- (Ia')
R* o .
RS

’

wherein Rl, R2, R3, R4 anad R5 have the same meanings as

described above.
Alternatively, the compound of the present invention

can be synthesized as follows: An benzoxepin derivative
represented by the general formula (III) is reacted with
sodium butylnitrite in the presence of hydrogen chlcride,
in an appropriate inert solvent such as methylene
chloride, tetrahydrofuran, or an ether such as diethyl
ether, to form an oxime represented by the general

formula (VII):

(VII)

R°

A

wherein Rl, R2 and R5 have the same meanings as defined

above. Finally, the oxime of the formula (VII) is
reduced with lithium aluminium hydride in an appropriate
inert solvent such as tetrahydrofuran to obtain a
compound of the present invention represented by the

general formula (Ib):

1 OH NH2

R ,
€

(Ib)

EAFATT S A g ey )
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wherein Rl, R2 and R5 have the same meanings as defined

above, in a mixture of stereoisomers.

Alternatively, the compound of the general
forraula (Ib) can be obtained by reduction of the oxime
of the general formula (VII) with zinc powders/acetiec
acid in acetic amnhydride, followed by reduction of the
reduced product with sodium borohydride and alkaline -

hydrolysis.

The compound of the general formula (Ib) can be
sepavated into four stereoisomers, by an appropriate
separation meanc such as silica gel chromatography.

The above-mentioned compound (Ib) can be converted
to a compound of the present invention represented by

the. general formula (Ic):

OH NH-(CHZ)n-Y

R
G

wherein Rl, Rz, R5 and Y have the same meanings as

defined above, by reacting the compound (Ib) with a
halogen compound represented by the general
formula (VIII):

X-(CHZ)n—Y (VIII)
wherein X represeﬁts a halogen atom, Y represents an
optionally substituted aromatic or heteracyzlic group,
and n represents an integer of 1 to 5; or by reacting
the compound (Ib) with a corresponding acid hpalide
represented by the formula (VIIZL')

X-CO- (CH (VIII')

Z)n-l-Y

i:éhd reduction of the resulting product with an appropri=-
. ate reducing agent such as, lithium aluminium hydride or

. diborane-THF complex.

Moreover, the above mentioned compound (Ib) can be
converted to another compound of the present invention.

74
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For example, the compound (Ib) is reacted with carbonyl
diimidazole to form an oxazolidin compound represented

by the general formula (IX):

Rl ({ NH
. | / ’
,@\ (IX)
R (0}
7 : RS
wherein Rl, R2, and R° have the same meanings as defined
15 above; the compound (IX) is then reacted with the
above-mentioned halogen compound (VIII) to form a

compound represented by the general formula (X):

(X)

wherein Rl, R2, RS, n and Y have the same meanings us

defined above; and the compound (X) is finally reduced
with a reducing agent such as lithium aluminium hydride,
to obtain a compound of the present invention represented

by the general formula (Id);

3
OH | N~(CH2)£~Y

CH
l

(1d)

16
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wherein R™, R”, R”, n and Y have the same meanings as

defined above. }

The compound prepared as described above can be '
converted to correSponding acid addition salts, such gs
hydrochloride, maleate, fumarate, tartarate, by treating
the compound with a corresponding acid according to a
convéntional procedure. Moreover, the résulting salt
can be converted to a corresponding free compound by : |
treating with alkaline solution according to a conven- '
tional procedure. -

A mixture of stereoisomers of the present invention
can be separated accarding to a conventional procedure
such as column chromatography, for’ekample, silica gel
column chromatography. . o

Compounds of the general formula (I) of the present
invention or pharmaceutically acceptable salts thereof
may be administrated alone, or preferably[ formulated to
a desired formulation, by admixing with a pharmaceﬁti—
cally acceptable conventional Carrier, excipient or
diluent, and the fofmUlation can be interhally or i
parenterally administrated. The compound or formulation
of the present invention is preferably internally
administrated. The daily dose of the present compound
is 0.1 mg'to'loo mg/kg body weight, depending on, for
example, the condition of the'patient,

: Example :

The present invention will now be further illus-
trated bf, but is by no means limited to, the following
examples.

Physico-chemical properties of compounds obtained
in the examples are set forth in Table 1. In Table 1,

R to R® correspond to the substituents R to R® in the
general formula (I). Mixturcs of steresisomers were
vsgparated into individual isomers, and the physico-

chemical properties of the isomers were determined. In

the Table, symhols a, b, ¢, and d attached to the
compound numbers show different stereoisomers.

NUPPE T e s P— s - . - 8 [OU— .
e AR " > i bt g Sy - vt
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Example 1 4-amino-5-hydroxy-2-phenyl-2,3,4,5-tetra-

hydro-1-benzoxepin (Compound Numbers la, lb, 1lc, and 1d)

OH NH

oy

o)

2

1.98 g (6.67 m moles) of 4-acetamido-5-hydroxy-2-
phenyl-2,3,4,5~-tetrahydro-l-benzoxepin (R4a; compound of
Reference Example 4) was dissolved in 60 ml of ethanol,
40 ml of 4N sodium hydroxide aqueous solution was added
to the solution, and the whole was heatzd to reflux for
6 hours. After distilling off the methanol, water was
added to the reaction mixture, which was then extracted
with methylene chloride. The extract was washed with
water, and dried with anhydrous magnesium sulfate.

After filtrating off the magnesium sulfate, the filtrate
was concentrated" to obtain crude crystals, which were
then recrystallized from a mixture of methanql, ethyl
ether and hexane to obtain 1.33 g (yield 78,2%) of ‘%
compound according to this invention,

By the sam2 wvrocedure as desgribed abové. = i

Exal

that stereoisomers R4b and R4c of Refereice Examg: .
were used as the starting compound, séBreoiscm ras %
(yield 82.6%) and lc (yield 83.4%) v.ere obtained,
respectively.

The titled compounds were also prepared according

to the following process. 3.73 g (14.0 m moles} of
4-hydroxyimino-2-phenyl-2,3,4,5~tetrahydro~l-penzuispin=-
5-one (comuaund of Reference Example 2) were dissolys.)
in 200 ml of tetrahydrofurane, 2.12 ¢ (55.8 m moles) of
lithium aluminium hydride were added te the <w~"
solution, and the whole was heated to » ~ ‘
and then cooled, A 3N sodium hydroxid v o
wae added to the reaction mixture to di . Laum
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aluminium hydride, and a supernatant was separated and
dried with anhydrous magnesium sulfate. After filtrating
off the niagnesium sulfate, the resulting filtrate wasa '
concentrated to obtain a residue. The residue was
applied to a silica gel column (300 g), and the column
was eluted with a mixture of methylene chloride/methanol
(90:10) to obtain stereocisomers la (344 mg; yield 9.5%),
1b (172 mg; yield 48%) 1lc (211 mg; yield 5.9%), and 1d
(704 mg; yield 19.7%) of the compound of this invention.

In the following Examples 2 to 9, the same procedure
as described in Example 1 was repeated except that
compounds of Rgference Examples 5 to 12 were used as
starting compounds to synthesize the compounds of this
invizntion, respectively.

Example 2 4-amino-5-hvdroxy-7-methoxy-2-phenyl-
2,3,4,S-tetrahydro—l—benzoxépin (Compounds 2a, 2b,

and 2c¢)
oH N,
H,CO_ : /;j

Compound 2a from compound R5a: yield 76.2%.
Compound 2b from compound R5b: 92.7%.

Compound 2¢ from compound R5c:  85.4%.

Example 3 4-amino=5-hydroxy-8-methoxy-2-phenyl-

h 30 2,3,4,5-tetrahydro-l-benzoxepin (Compounds 3a, 3b,

and 3c)
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Compound 3a from compound R6éa: 79.6%.
Compound 3b from compound R6b: 88.2%.
Compound 3c from compound R6c: 83.4%.
Example 4 4-amino-5-hydroxy-8-chloro-2-phenyl-

2,3,4,5-tetrahydro-l-benzoxepir. (Compounds 4a, 4b, 4c

and 44)

NH2

OH
Kf
, Cl ~o0

Compound, 4a from compound R7a: .82.3%.
Compound 4b from compound R7b: 88,5%.
Compound 4c from compound R7c: 86.5%.
Compound 4d by a different process: 9.8%.
Example 5 4-amino-5-hydroxy-7,8-dimethoxy-2~

phenyl—z,3,4,5-tetrahydro-l-benzoxepin (Compounds 5a,

and 5c¢)

Compound Sa from compound R8a: 95.48%,
Compound 5b from compound R8b: 38.18%.
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Compound S5c¢ from compound R8c: 66.8%. v
Example 6 4-amino-5-hydroxy-2-(4-methoxy)phenyl

2,3,4,5-tetrahydro-l-benzoxepin (Compounds 6a, 6b,

and 6c)

OH NH

OCH3

Compound 6a from compound R9%a: 72.2%.

Compound 6b from compound R9b: 89,3%.

Compound 6c from compound R9c: 84.3%.

Example 7 4-amino-5-hydroxy-2-(4-chloro)phenyl-
2,3,4,5-tetrahydrc-1l-benzcxepin (Compounds 7a, 7b
and 7c)

OH NH2

L,

Compound 7a from compound Rl0a: 57.3%.
Compound 7b from compound R1l0b: 73.7%.
Compound: 7¢ from compound Rl0c: 68.5%.
Example 8 4-amino-5-hydroxy-2-(4-methyl) ph¢«nyl-

Cl

2,3,4,5-tetrahydro-1-benzoxepin (Compounds fa, 8b

and_8¢c)

1;_-1
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Compound 8a from compouns Rlla: 41.7%. . ;
Compound: 8b from compound Rllb: 37.8%.
Compound 8c from compound Rllc: 56.6%.
Example 9 4-amino-5-hydroxy-2-(4--trifluoro)phenyl-
2,3,4,5-tetrahydro-l-benzoxepin (Compounds 9a, 9b
and_9c)
Compound 9a from compound Rl2a: 37.5%. ;
Compaund 9b from compound R12b: 63.6%.
m ‘ Compound 9c¢ from compound Rl2c: 64.5%.
.;; Example 10 4-amino-5-hydroxy-2-(4-methoxy-
eoee carbonyl) phenyl-2,3,4,5-tetrahydro-l-benzoxepin
SN (Compounds 10a, 10b and 10c)
e OH NH,
2, E::]]\\o.
\! LYY .
RS co_cH
Y ! o 273
ink:- 220 mg (6¢$2 m rioles) of 4-acetamido-5-hydroxy-2-
i (4—methoxycarboyyl)phenyl-Z,3,4,5-tetrahydro-l—benzoxepin
35 {Rl3a, R1l3b or ﬁch: compounds of Referetice Example 13)
Stk was dissolved in 7.5 ml of methanol, 7.5 ml of 10%
"'"é sodium»hydrdkide aqueous solution was added to the
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resulting solution; and the whole was heated to reflux
for 24 hours, and then cooled. Hydrochloric acid was.
added to the reaction mixture to acidify the mixture,’
which was concentrated to dryness under a reduced )
pressure by an aid of benzene. The residue was dissolved
in methanol and then etheric solution of diazomethane
were added, and the whole was stirred for an hour, .
After distilling off the solvent, the residue was
partitioned between a mixture of methylene chloride/ethyl
acetate (1l:1) and a saturated aqueous solution of
potassium carbonate. Phases were separated, and the
aqueous phase was extracted with methylene chloride.
The organic phases were combined and the combined
oriytanic phase was dried with anhydrous magnesium sulfate.
The magnesium sulfate was then filtrated off, and the
filtrate was concentrated to obtain a resilue. The
residue was separated by silica gel thin layer chroma-
tography and a mixture of methylene chloride/methanol
(9:1), to obtain stereoisomers l0a (14.5 mg; yield
23.1%), 1l0b (5 mg; yield 2.8%), and 10c (5 mg; yield !
3.8%) of the compound of this invention.

Example 11 4-amino-5,8-dihydroxy-2-phenyl-2,3,4,5-
tetrahydro-l-benzoxépin {Compounds lla, 1llb, llc and lld)

OH NH

2

According to the sameiprocedure as described in
Example 1 (different process), 385 mg (1.36 m moles) of 4
corresponding oxime, 2-phenyl-4-hydroxyimino-8-hydroxy- :
2,3,4,S-tetrahydro-l—behzoxepin-s—one was reduced to i Q
obtain stereoisomers lla (30 mg), 1l1lb (22 mg), llc ' {
(21 mg), and 11ld (9.6 mg) of the compound of this \

invention.




e

®

L XX
on .
[ (2
LX XY

[

(AR X

(X ]

2
. e
? s

.
e wve

15

20

25

30

- 17 -

Example 12 5-hydroxy-4-(4-methylpiperazinyl)-2-
phenyl-2,3,4,5-tetrahydro-l-benzoxepin (Compounds l2a
and 12b) '

~~ N-CH,

[
OH N\)

883 mg (2.13 m moles) of 4-(4-methylpiperazinyl)-2-
phenyl-2,3,4,5-tetrahydro-1-benzoxepin-5-one (compound
of Reference Example 15) was dissolved in 50 ml of
methanol, 324 mg (4 molecular equivalent) of sodium
borohvdride wazs added to the solution under ice-cooling,
and the whole was stirred for 3 hours. The reaction
mixture was concentrated, and the residue was added to
ice-water and then extracted with methylene chloride.
The extract was washed with water and dried with
anhydrous magnesium sulfate. After filtrating off the
magnesium sulfate, the filtrate was concentrated to
obtain a residue, which was then applied to a silica gel
column & »luted with a mixture of methylene chloride/
methan. ¥5:5) to obtain stereoisomers l2a (482 mg;
yield 54.3%) and 12b (167 mg; yield 18.8%) of the
compornd of this invention.

“xample 13 5-hydroxy-4-methylamino~2-phenyl-
2,3,4,5-tetrahydro-l-benzoxepin (Compounds l1l3a, 13b, 1l3c

and 13d)

R T T S AR IR T T
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The same procedure as described in Example 12 wés
repeated except that 4-methylamino-2-phenyl-2,3,4,5-
tetrahydro-l-benzoxepin~5-one (compound of Reference
Example 16) was used as & starting compound to obtain
two stereoisomers. l3a (yield 23.6%) and 13b (yield
31.4%) of the compound of this invention.

Alternatively, the compounds of this invention were
synthesized according to the following different prbcess;
wherein 286 mg (1.02 m moles) of 9-phenyl-9,10,10a,3a-
tetrahydro- [1]-benzoxepino- [4,5-d]oxazolidin-2-one A
(compound R25c of Reference Example 25) was dissolved in
500 ml of tetrahydrofuran, 155.2 my (4.08 m moles) of
lithium aluminium hydride was added to the solution
under ice-cooling, and the whole was heated to reflux
for 2 hours. A 3N sodium hydroxide aqueous solution was
added to the reaction mixture to destroy excess litaium
aluminium hydride, and a supernatant was separated,
washed with water, and dried with anhydrous magnesium
sulfate. After filtrating off the magnesium sulfate,
the filtrate was concentrated, and the residue was
applied to a silica gel column and eluted with a mixture
of methylene chloride/methanol (97:3) to obtain 237 mg
(yield 86.4%) of the compounhd 13c of this invention.

Moreover, the stereoisomer R25d of the Reference
Example was treated according to the same procedure as
described above, to obtain the compound 134 (yield
82.5%) of this invention.

Example 14 5-~hydroxy-4-dimethylamino=2-phenyl-
2,3,4J5-tetrahydro—l-bénzoxepin (Compounds l4a, 1l4b,
1l4c, and i4d) g" e

\
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The same procedure as described in Example 12 was
repeated except that 4-dimethylamino-2-phenyl-2,3,4,5-
tetrahydro-l-benzoxepin-5-one (compound of Reference
Example 17) wav used as a starting compound to obtain
two stereoisomers l4a (yield 59.9%) and 14b (yield
18.9%) of the compound of this invention.

The compound of this invention was also synthesized
according to the following different procedure. That
is, each of compounds R27c and R27d of the Reference
Example was reduced according tc the same procedure as
described in Example 13 (different process) to obtain
stereoisomers l4c (yield 88.3%) and 144 (yield 84.1%) of
the compound @&f this invention.

Example 15 5-hydroxy-4-isopropylamino—2fphenyl-
2,3,4,5—tetrahydro-l-benzoxepin (Compounds l5a and le)

1.02 g (3.22 m moles) of 4-bromo-2-pkenyl=2,3,4,5-
tetrahydro-l-benzoxepin-5-one (compound R14 of the
Reference Example) was dissolved in 60 ml of tetrahydro-
furan, 5.71 g (30 mole equivalent) of isopropylamine was
added to the solution, and the whole was stirred
overnight. The reaction mixture was cooléh, and under
ice-cooling, 725 mg (19.1 m moles) of sodium borohydride
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and 10 ml of methanol were added to the reaction mixture,
which was then stirred for 6 hours at a room temperaturg.
The reaction mixture was concentrated, ice water was '
added to the concentrate, and the whole was extracteq'
with methylene chloride. The resulting extract was
washed with water and dried with anhydrous magnesium
suilate. After filtrating off the magnesium sulfate,
the filtrate was concentrated to obtain a residue, which
was then applied to a silica gel column, and eluted with
a mixture of methylene chloride/methanol (98:2) to
obtain stereoisomers 15a (255 mg; yield 26.7%) and 15b
(120 mg; yield 12.6%) of the compound of this invention.

Example 16 4-benzylamino-5-hydroxy-2-phenyl-
2,3,4,5-tetrahydro-1l-benzoxepin (Compounds 1l6b and l6c)

150 mg (0.56 m moles) of 4-amino-5-hydroxy-2-
phenyl-2,3,4,5-tetrahydro-1-benzoxepin (compound 1b of
Example 1) was dissolved in 25 ml of dioxane, and 813 mg
(5.9 m moles) of potassium carbonate and 0.87 ml (0.17 m
moles) of benzylbromide were added to the solution,
which was then heated to reflux overnight. After
distilling off the solvent, water was added to the
residue, which was then extracted with methylene
chloride, and the extract was dried with anhydrous
magnesium sulfate. After filtrating off the magnesium
sulfate, the filtrate was concentrated to obtain a
residue, which was then applied to a silica gel column,
and eluted with a mixture of methylene chloride/methanol
(98:2) to obtain 56.9 mg (yield 42.0%) of the com-
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pound 1l6b of this invention.

The same procedure as described above was repeated
except that stereoisomer lc was used as a starting :
compound to obtain the compound 1l6c (yield 38.4%) of
this invention.

Example 17 5-hydroxy-4-phenethyl-2-phenyl-2,3,4,5-
tetrahydro-l-benzoxepin (Compounds l7a, 17b, 17c and, 17d)

@/:_ \/\@

180 mg (0.71 m moles) of 4-amino-5-hydroxy-2«
phenyl-2,3,4,5-tetrahydro-l1-benzoxepin (compound la of
Example 1) was dissolved in 36 ml of dioxane, and
0.58 ml (6 mcle‘equivalent) of phenethyl bromide was
added to the solution, which was then heated to reflux |
overnight., After distilling off the solvent, water was
added to the‘residue, which was then extracted with
methylene chioride, and the extract was dried with
anhydrous magnesium sulfate. After filtrating off the
magnesium sulfate, the filtrate was concentrated to
obtain a‘reeidue, which were then applied to a silica
gel column, and eluted with a mixture of methylene

‘chloride/methanol (98:2) to obtain 96.8 mg (yield 38.2%)

of the compound 17a of this invention.
| The same procedure as described above was repeated

except that each of stereoisomers 1lb, 1lc, and 1ld was

used as:a starting compound to obtain the compounds l7b‘

(yield 42.3%), 1l7c (y1eld 62.3%), and 174 (yield 87. 7%),

respectively, of this invention. o
Example 18 5-hydroxy—4-Qhenylpropy;emino-2~phenyl-

2}3,4,S-tetrahydro-l-benzoxepin (Compounds le‘and 18¢c)
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100 mg (0.392 m moles) of 4-amino-5-hydroxy-2-

74
AN

phenyl-2,3,4,5-tetrahydro-l-benzoxepin (compound 1lb of
Example 1) was dissolved in 20 ml of dioxane, and 271 mg
(1.96 m moles) of potassium carbonate and 0.18 ml (1.18
m moles) of phenylpropyl bromide were added to the
solution, which was then heated to reflux overnight.
After distilling off the solvent, water was added to the
residue, which was then extracted with methylene
chloride. The extract was washed with water and dried
with anhydrous magnesium sulfate. After filtrating off
the magnesium sulfate, the filtrate was concentrated to
obtain a residue, which was then applied to a silica gel
column, and eluted with a mixture of methylene chloride/
methanol (98:2) to obtain 100 mg (yield 68.5%) cf the
compound 18b of this inventioemn.

The same procedure as described above was repeated
except that stereoisomer lc was used as a starting
compound to obtain the corresponding compound l8c
(yield 71.8%) of this invention.

Example 19 5-hydroxy-4-(2-pyrid-3-ylethyl)amino-2-
phenyl-2,3,4,5-tetrahydro-l-benzoxepin (Compourd 19c)

AR e h A At LA g T S T ane T R T SR S
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500 mg of 4-amino-5-hydroxy-2-phenyl-2,3,4,5-tetra-
hydro-l-benzoxepin (compound lc of Exaniple 1) was
dissolved in 30 ml of dimethylformamide, and 2.76 ml '
(19.6 m moles) of triethylamine and 772 mg (4.7 m molés)
of 3-picolylchloride hydrochloride were added to the
solution, which was then stirred at 45°C for 18 hours.
After distilling off dimethylformamide, sodium bicarbon-
ate aqueous solution was added to the residue, which was
then extracted with methylene chloride. The extract was
washed with water and dried with anhydrous magnesium
sulfate. After filtrating off the magnesium sulfate,
the filtrate was concentrated to obtain a residue, which
was then applied to a silica gel column, and eluted with
a mixture of methylene chloride/methanol (97:3) to
obtain 305 mg (yield 45.0%) of the compound 19c of this
invention,

Example 20 5-hydroxy-4-4- [2-(4-methoxyphenyl) -
ethyl Jamino-2-(4-methoxyphenyl)~2,3,4,5-tetrahydro=-1-
benzoxepin (Compound 20c})

According to the same procedure as described in
Example 19, 4-~amino-S5-hydroxy-2-(4-methoxyphenyl) -
2,3,4,5-tetrahydro-l-benzoxepin (compound 6c of Exam-
ple 6) was reacted with 4-methoxyphenylethyl bromide in
the presence of triethyl amine to obtain the compound 20c
(yield 40.8%) of this invention,

. Example~glKx5-hydroxy-4-(3-phenylg§pgy1)amino-2—
(d;methoxyphenyl)-2,3,4,S-tetrahydro-l-benzoxepin

(Comvound 21c)
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According to the same procedure as described in |
10 Example 19, 4-amino-5-hydroxy-2-(4-methoxyphenyl)-
2,3,4,5-tetrahydro-l-benzoxepin (compound 6c of Exam-
ple 6) was reacted with phenylpropyl bromide in the
presence of triethyl amine to obtain the compound 2lc
(yield 33.9%) of this invention.

15 Example 22 8-chloro-5-hydroxy-4-(2-phenylethyl) -
amino-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (Com~-
pound 22a)

H

According to the same procsdure as described in
Example 17, 4-amino-5-hydroxy-8-chloro-2-phenyl-2,3,4,5-
tetrahydro-l-benzoxepin (compound 4a of Example 4) was
used as a starting compound to obtain the compound 22a

30 (yield 88%) of this invention.

Example 23 8-chloro-5-hydroxy-4-(3-phenylpropyl)-
amino-2-phenyl-2,3,4,5-tetrahydro-l-benzoxepin (Com-
pound 23a)
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According to the same procedure as described in
Example 17, 4-amino-5-hydroxy-8-chloro-2-phenyl-2,3,4,5~-
tetrahydro-l-benzoxepin (compound 4a of Example 4) was
used to obtain the compound 23a (yield 81%) of this
invention.

Example 24 5-hydroxy-4-(2-phenylethyl)amino-2-(4-

methoxycarbonylphenyl)-2,3,4,5-tetrahydro-l-benzoxepin
(Compound 24b)

‘C02Ch3

According to the same procedure as described in
Example 17, 4-amino-5-hydroxy-2-(4-methoxycarbonyl=-
phenyl)~2,3,4,5~tetrahydro-l-benzoxepin (compound 10b of
Example 10) was used as a starting compound to obtain
the compound 24b (yield 51%) of this invention.

Example 25 5-hydroxy-4-(4~phenylbutyl)amino-2-

phenyl-2,3,4,5-tetrahydro-1-benzoxepin (Compounds 25b
and_25c)

4



-

10

15

20

25

30

35

/
g\
A
—
\__:._-

278 mg (0.72 m moles} of S5-hydroxy-4-(l-oxo-4-
phenylbutyl) amino-2~-phenyl1-2,3,4,5~-tetrahydro~1-
benzoxepin {compound Ri%b of Refference Example 19) was
dissolved in 50 ml of tetrahydrofuran, and 220 mg (5.8 m
moles) of lithium aluminium hydride was added to the
solution, wulicii was then heated to reflux for 17 hours.
A 3N sodium hydroxide agueous solution was added to the
reaction mixture under ice-cooling, a supernatant was
separated, and the supernatant was dried with anhydrous
magnesium sulfate. After filtrating off the magnesium
sulfate, the filtrate was concentrated to obtain a
residue, which was then applied to a silica gel column
and eluted with a mixture of methylene chloride/methanol
(98:2) to abtain 175 mg (yield 65.3%) of the compound 25b
of this invention.

Stereoisomer kl9c of Reference Example 19 was
treated accozding to the same procedure as described
above to obtain thc compound 25¢ (yield 75.7%) of this
invention.

The same procedure as described in Example 25 was
repeated except that compounds of Reference Examples 20,
21, 22, 23, and 24 were used as starting compounds to
obtain compounds 26 to 30.

Example 26 5—hydroxy-4-[2—(pemethoxyphenyl)ethylj
amino-2-phenyl-2,3,4,5-tetrahydro-l-benzoxepin (Comj
pounds 26a, 26b, and 26c¢)




5
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H
OH N

Compound 26a from compound R20a: 92%.
Compound 26b from compound R20b: 71%.
Compound 26c from compound R20c: 87%.

Example 27 5-hydroxy-4-[2-(4-hydroxyphenyl)ethyld

amino-2-phenyl-2,3,4,5-tetrahydro-l-kenzoxepin (Com-
pounds 27a, 27b, and 27c)

zZ

OH

Compound 27a from compound R2la: 85%.

Compound 27b from compound R21lb: 80%.

Compound 27c from compound R2lc: 92%.

Example 28 5-hydroxy-4-[2-(3,4-dimethoxyphenyl) -~
ethyl Jamino-2-phenyl-2,3,4,5~-tetrahydro-l-benzoxepin
(Compounds 28b and 28c)

OCH

OCH

b Compound 28b from-comﬁound R22b: 7@%.
' Compound 28c from compound R22c: 82%.

ﬁ’ Example 29 5-hydroxy-4-[2-(3,4—dihﬂdroxyphenyl)-
\ J

e T S T T TR b
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ethyl]amino—zfphenyl—2,3,4,5-tetrahydro-l—benzoxepin

(Compounds 29a, 29b, and 29c)

Compound 29a from compound R23a:  36%.
Compound 29b from compound R23b: 66%.
Compound 29c from compound R23c: 64%.
Example 30 S—hvdroxy-dn(2—pyrid-3—ylethy})amino—2-

phenyl-2,3,4,5-tetrahydro-l-benzoxepin (Compounds 30b

gnd 30c)

2o

OH

Compound 30b from compound R24b: 32%.
Compound 30c from compound R24c: 28%,

Example 31 5-hydroxy-4-(N-methyl=N-phenylethyl) -

amino-2=-phenyl-2,3,4,5-tetrahydro-l-benzoxepin (Com-

pounds 31b and 3lc)

et
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261 mg (0.68 m moles) of l-phenylethyl-9,10,10a,3a-
tetrahydro-[l]—benzoxepino[4,S-dJoxazolidin-z-one .
(compound R26b of Reference Example 26 was dissolved in
60 ml of tetrahydrofuran, and 103 mg (2.71 m moles) of‘

5 lithium aluminium hydride was added to the solution,
which was then heated to reflux for 6 hours. 3N sodium
hydroxide aqueous solution was added to the reaction ,
mixture under ice-cooling to destroy excess lithium
aluminium hydride, and a supernatant was separated. The

10 supernatant was dried with anhydrous magnesium sulfate.
After filtrating off the magnesium sulfate, the filtrate
was concentrated to obtain a residue, which was then
applied to a silica gel column, and eluted with a
mixture of hexane/ethyl acetate (85:15) to obtain 162 mg
15 (yield 64.1%) of the compound 31b of this invention.

Stereoisomer R2fic of Reference Example 26 was
treated according to the same procedure as described
above to obtain the corresponding compound 31lc (yield
69.9%) of this invention.

20 Example 32 5=hydroxy-4-(N-methyl-N-(3-phenyl) -
propyl) amino-2-phenyl-2,3,4,5-tetrahydro-l-benzoxepin
(Compounds ' 32b and .32c)

Each of compounds R28b and R28c of Reference
Example 28 was treated according to the same procedure
as described in Example 31 to obtain the compounds 32b
35 (yield 85.0%) and 32c (yield 59.4%) of this invention.
Example 33  5-hydroxy=-4-(2-pyridin-2-yl)ethylamino-
2-phenyl-2,3,4,5-tetrahydro-l1-benzoxepin (Compound 33c)
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380 mg of 1-(2-pyridin-2-yl)ethyl-9-phenyl-
9,10,10a,3a-tetrahydro-[{]—benzoxepino[4,5—d]oxazolidin—
2-one (compound R29c of Reference Example) was dissolved
in 50 ml of ethanol, and 50 ml of 4N sodium hydroxide
aqueous solution was added to the so¢lution, which was
then heated to reflux for 2 hours. After cooling, water
was added to the reaction mixture, which was then
extracted with methylene chloride. The extract was
washed with water and dried with anhydrous magnesium
sulfate. After filtrating off the magnesium sulfate,
the filtrate was concentrated to obtain the 210 mg
(yield 59.3%) of the campound 33c of this invention,
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Substituent Melting
(02: o, N DR 3 =3 = (mim (°c) sPef:lémn Spe?éim
y 2ppearance)
1l H H H H H 129-131 3200, 3050, 2920 2.08 (m, 1H, H-3a) 2.43 (m, 1H, H-38)
(1a) 1600, 1580, 1480 2.40 (br, s, 3H, OH, Nﬁz) 3.47 (m, 1H, H-4)
1460, 1350, 1260 4.83 (&3, 1H, J=11, 2 Hz, J=2.0 Hz, H-5)
1220, 1050, 960. 5.17 (s, 1H, H-2)
760, 695 6.98-7.50 (m, 8H, .arcm)
7.51 (4, 14, J=7.2 Hz, H-6)
1 H H H H H  (of1) 3350, 3060, 2900 1.90 (m, 1H, H-3a) 2.55 (m, 1H, H~38)
(1b) 1600, 1580, 1490 2.57 (br, s, 3H, OH, NH2)
1460, 1220, 1050 3.44 (m, 14, H-4)
980, 760, 700 4.77 (4, 18, J=7.2 Hz, H-5)
5.13 (a3, 1H, J=11.9 Hz, J=2.0 Hz, H-2)
6.98-7.50 (m, 9H, arcam)
1 H H H H H 196.5-198 3350, 3300, 3100 2.28-2.45 (m, 2H, BE-3) 3.00 (m, lH, H-4)
(1c) 1600, 1570, 1480

4.25 (br, s, 3, OH, Ni)
4.50 (d, 1H, J=10.6 Hz, H-5) .
4.86 (4, 1H, J=9.9 Hz, H-2) .
6.91-7.46 (m, 8H, arcm) =

7.66 (4, 1H, J=6.26 Hz, H=-6)
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Table 1 (Contimied)

Melting

Bep. No, Point (°C) R NR
- (Carp. No.) Rl ,qz R3 Rd R5 @ ) Spectrum Spectrum
1 H H H H H 186-188 3400, 3320, 2900 2.10 (br, s, 3H, OH, NH,) 2.17 (m, 1H,
(1d) 1600, 1580, 1480 H-3a) 2.45 (m, 1H, H~38) 3.38 (m, 1H, H-4)
1450, 1350, 1230 4.74 (s, 1H, H-5)
1050, 990, 910 ~ 4.84 (4, 1H, B=11.9 Hz, H~2)
755, 690 7.00-7.45 (m, 9H, arcm)
2 -0CH, H H H H 159.5-160.5 3340, 3270, 3000 1.99 (br, s, 3H, OH, Ni,)
(2a) )] 2900, 2805, 1600 2.07 (m, 1H, H-3a) 2.43 (m, 1H, H~38)
1570, 1485, 1260 3.46 (s, 1H, H-4) 3.80 (s, 3H, OCH,)
1205, 1095, 1040 4.74 (dd, 1H, J=1.3 Hz, J=11.2 Hz, H-2 or 5)
980,_945, 880 5.20 (s, 1H, H-2 or 5)
800, 760, 700 6.69-7.44 -(m, 8H, aram)
2 -0, H H H H 104.0-105.0 3300, 2900, 2850 1.96 (m, )", H~3a)
(D) (7) 1605, 1590, 1500 2.38 (br, s, 3H, OH, NH,)
1460, 1435, 1275 2.64 (m, 1H, H-38) 3.49 (m 1H, H~4)
1200, 1150, 1040 3.78 (s, 3H, OCH,)
985, 940, 700 4.74 @, 1H, J=6.6 Hz, H-2.25)
5.07 (a4, 1H, J=2.0 Hz, J=11.3 Hz, H~2 or 5)
6.71~7.42 (m, 8H, aram)
2 -0, H H H H 154.5-155.5 3200, 2900, 1600 2.34 (m, 1H, H-3a) 2.94 (m, 1H, H-4)
() (7 1580, 1485, 1260 3.60 (br, s, 3H, OH, Ni,)
1200, 1140, 1055 3.75 (s, 3H, OHy) . - '
1030, 755, 690  4.51 (4, 1H, J=10.6 Hz, H-2 or 5)

4,78 (4, 1H, J=9.9 Hz, H-2 or 5)
6.65~7.39 (m, 8H, aram)

-
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Table 1 (Contimued)
Substituent Mel
(Con. o) T 2 = T aokne O Spectrun Spectrun
J (Appearance
e 3 B -0, H H  157-159 3320, 2900, 1605 2.05-2.13 (m, 1H, H-3a)
(3a) (8) 1570, 1490, 1440 2.37-2.48 (m, 1H, H-38)
1150, 1150, 1030 2.55 (br, s, 3H, GH, Ni))
900, 750, 695 ~ 3.46-3.50 (m, 1H, H-4) 3.73 (s, 3H, Q%)
4.09 (dd, 1H, J=2.0 Hz, J=11.2 Hz, H-5)
5.07 (s, 1H, H-2)
6.56 (4, 1H, J=2.0 Hz, H-9)
6.66 (ad, 1H, J=2,0 Hz, J=8.6 Hz, H-7)
7.27-7.43 (m, 64, aram) '
3 H -0, H H  92-94 3350, 3050, 2900 1.87-1.95 (m, 1H, H-3a)
(3b) (8) ' 1610, 1495, 1440 R2.59 (br, s, 3H, NH, , OH)
1270, 1190, 1160 2.62-2.73 (m, 1H, H-38)
1120, 1030, 905 3.39-3.45 (m, 1H, H-4)
730, 695 3.72 (s, 3H, Ove)

A\

4.68 (d, 1H, J=6.6 Hz, H-5)

5.07 (4, 14, J=9.9 Hz, H-2)

6.55 (4, 14, J=2.6 Hz, H-9)

6.60 (ad, 1H, J=2.6 Hz, J=8.6 Hz, H-7)
7.24-7.42 (m, 6H, aram)

- €t




Table 1 (Cortimed)

Melting

®

Point (°C
(Appearance)

IR
Spectrum

NR
Spectrum

(4a)

(4d)

(8)

Ccl
(8)

H

H

H

" 137-139

126-128

74-76

3350, 3050, 2900
1610, 1575, 1490
1440, 1190, 1155
1120, 1060, 1030
910, 720, €95

-~

3350, 3050, 2500
1595, 1570, 1480
1400, 1220, 1020
960, 905, 730
695

3350, 3050, 2900
1595, 1570, 1480
1405, 1220, 1120
1080, 1030, 980
940, 815, 730
695

1.55 (br, s, 3H, OH, NH
2,13-2.27 (m, 1H, H-3a)
2.32-2.40 (m, 1H, H-38)
2.75-2.84 (m, 1H, H-4) 3.76 (s, 3H, Cte)
4.59 (d, 1H, J=10.5 Hz, H-5)

4.64 (4, 18, J=10.5 Hz, H-2)

6.58 (4, 14, J=2.6 Hz, H-9) ,

6.74 (ad, 1H, J=2.6 Hz, J=8.6 Hz, K-7)
7.22-7.47 (m, SH, arcm)

7.64 (4, 1H, J=8.6 Hz, H-6)

2)

2,12 (m, 1H, H-3a) 2.44 (m, 1H, H-38)

2.95 (br, s, 3H, CH, NHZ). 3.52 (m, 14, H-4)
4.88 (ad, 14, J-2.0 Hz, J=11.2 Hz, H-2)
5.11 (4, 1H, J=2.0 Hz, H-5)

7.02 (4, 1H, J=2.6 Hz, H-9)

7.08 (dd, 1H, J=2.6 Hz, J=8.6 Hz, H-7)
7.27-7.52 (m, €H, aram)

1.95 (m, 18, H-3a) 2.62 (m, 1H, H-3g)

2.98 (br, 5, 3, G, Ni,) 3.43 (m, 1H, H-4)
4.82 (d, 1H, J=7.9 Hz, H-5)

5.19 (a4, 1H, J=2.0 Hz, J-11.2 Hz, H-2)
6.99 (d, 1H, J=2.0 Hz, H-9). _ s
7.04 (&4, 1H, J=2.0 Hz, J=8.6 Hz, H-7)
7.28-7.52 (m, 6H, arcm)
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Table 1 (Contirmued)

Melting
Point (°C)
(Appearance)

NMR
Spectrum

' (4d)
L

S

; (5a) <

8)

cL
(8)

(8

H

H

H

153-155

156-158

(Powder)

3300, 2930, 2830
1605, 1505, 1445
1400, 1350, 1260
1210, 1195, 1120
1030, 1005, 905

875, 725, 695

2,26 (m, }A, H-3e) 2.38 (m, 1H, H-38)
2.81 @z, ©, 3H, OH, Ni)

4.58 {ad, 1H, J=2.0 Hz, J=11.2 Hz, H-2)
4.65 (4, 1H, J=9.2 Hz, H-5)

7.92 (@, 1H, J=2.0 Hz, H-9)

7.13 (a4, 1H, J=2.0 Bz, J=8.6 Hz, H-7)
7.27-7.45 (m, 5H, zram)

7.17 (@, 1H, J=8.6 Hz, H-6)

2.08 (m, 1H, H-3a)
2.22 @, s, 34, GH, Ni)

2.28 (m, 1H, H-38) 3.29 (m, 1H, H~4)
4.70 (@, 1H, J=2.0 Hz, H-5)

4.85 (4, 1H, J=11.2 Hz, H=-2)

7.01 (4, 1H, J=2.0 Hz, E-5)

7.05 (d, 4, 1H, J=2.0 Hz, J=7.9 Hz, H-7)
7.10-7.49 (m, 6H, arcm)

2.16 (m, 1H, H-3a) 2.48 (m, 1H, H-38)
2.64 (or, s, 34, OH, Ni,)

3.56 (m, 1H, H-4) 3.86 (s, 3H, OCH,)
3.86 (s, 3, OCH,) 3.93 (s, 3, O

)
3
4.89 (4, 14, J=11.9 Hz, H-2 or 5)

5.20 (s, 18, H-2 or 2 N

6.05 (s, 1H, H=9) 7.15 (s, 1H, H-6)
7.34-7.55 (m, SH, arcm) S
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Table 1 (Continued}
' ' -Substituent Melting )
(Camp. No.) L R B B ‘ K (Appearance) Spectrum Spectrum
s o1, -0, H " B 110112 3250, 1600, 1500 1.61 (b, s, 3H, OH, Ni,)
(5d) (70 (8) 1440, 1400, 1205 1,95 (m, 1H, H-3a), 2.75 (m, 1H, H=38)
n9°' 1165, 1115 3.‘8 (m' m' H“)' 3.81 (s' 3“, @3)
1060, 100, 755 3.89 (s, 3H, 00!3) .
690 4.62 (4, 1H, J=6.6 Hz, H-2 or 5)
5.02 (ad, 14, J=2.0 Hz, J=11.9 Hz, H-2 or 5)
6.59 (8, lﬂ, H‘g) 6.89 (s, l!'l, H"G)
7.29-7.46 (m, 5H, aram)
5 «@3 -@3 H H ' H 160-161 - 3350, 3300, 3100 2.14-2.36 (m, 2H, H-3) 2.85 (m, 1lH, H-4)
(5¢c) (7 (8) 2900, 2820, 1605 3.04 (br, s, 3H, OH, mz) \
1570, 1500, 1460 3.80 (s, 3H, OCB3) 3.90 (s, 3H, OCH3)
1440, 1260, 1210 4.59 (4, 1H, J=10.6 Hz, H-2 or 5)
1190, 1125, 1005 4.67 (d, 1H, J=10.6 Hz, H-2 or 5)
875, 760, 750 6.58 (s, 1H, H-9)
700 - 7.39-7.48 (m, 6H, aram)
6 . H H H H -OCH3 128.04129.0__ 3340, 3270; 3050 1.90 (br, s, 3H, CH, Nﬂzi
(6a) ' (p) 2500, 1600, 1580 2.07 (m, 1H, H-3a) 2.50 (~. JH, H-38)
' 1505, 1480, 1450 3.50 (m, 1H, H=4) 3.83 ' . ‘§3)

1345, 1235, 1175
1040, 1030, 950
820, 800, 760

4,81 (334, 1H, J=2,0 Hz, J=). a2z, H-2 or 5)
5.18 (4, 1M, J=2.0 Hz, H-2 or 5)

6.90-7.40 (m, 7H, aram) '

7.54 (m, 1H, H-6) o
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Table 1 (Continued)

Melting

‘ N S R | o = o int "c’) Spegnm Spe?g\n
6 HE B B H -0Gi,  123.0-124.0 3150, 2900, 2830 1.97 (m, 1H, H-3a) 2.66 (m, 1H, H-3)
(&) (®) 1610, 1595, 1580 3.09 (br, &, 3H, OH, Ni,)
1510, 1480, 1450 3.49 (m, 18, H-4) 3.79 (s, 3, 0QL)
1300, 1255, 1225 4.85 (d, 1H, J=7.9 Hz, H-2 or 5)
1175, 1050, 1030 5.12 (44, 1H, J=7.3 Hz, J=11.9 Hz, H-2 or 5)
980, 895, 810  6.85-7.42 (m, 8H, arcm)
770, 750
6 R H® = H ~OCH,  175.5-177.0 3330, 3270, 2900 2.23-2.40 (m, 2H, H-3), 2.92 (m, 1H, H-4)
(6c) ) 1605, 1580, 1505 3.32 (br, s, 3, OH, Ni,)
1475, 1240, 1220 3.81 (s, 33, OCH)
1175, 1060, 1030 4.54 (34, 1H, J=2.6 Hz, J=10.5 Hz, H—z or 5)
940, 855, 805  4.77 (4, 1H, J=9.8 Hz, H-2 or 5)
755 6.88-7.35 (m, 7H, arcm)
7.71 (m; 1H, H-6)
7 r ® = i CL  152.0-153.0 3370, 3300, 3250 1.75 (br, s, 34, OH, Ni,)
(7a) 0 1600, 1570, 1470 2.07 (m, 1, H-3a) 2.42 (m, 1, H-38)

1440, 1355, 1260
1210, 1050, 1020
890, 800, 785

3.49 (m, 1, H-4)

4.83 (4, 14, J=11.2 Hz, H-2 or 5)
5.17 (s, 1K, H-2 or 5)

6.99-7.37 (m, 7H, arcm)

7.54 (m, 1H, H-6)
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Table 1 (Contimued)
Substituent Melting : ;
Bp. No. = o Point (°C) IR NR
(Camp. No.) Rt R R B I ) Spectrum Spectrum
7 H H H cl 86.0-87.5 3230, 3050, 2850 1.95 f=, 1H., H-3a), 2.59 (m, 1H, H-38)
(7p) {p) 1595, 1570, 1480 3.07 (br, s, 5H, OH, Nﬂz)
1440, 1250, 1230 3.49 (m, 1H, B-4)
1045, 1020, 980 4.85 (4, 1H, J=7.9 Hz, H-2 or 5)
900, 825G, 750 5.14 (4, 4, 1H, J=2.0 Hz, J=11.9 Hz,
H-2 or 5) 6.94<7.41 (m, 8H, aram)
7 H H H Ccl 171.0-172.0 3100, 2900, 2830 2.22 (m, 1H, H-3a) 2.37 (m, 1H, H-38)
(7c) (p) 1600, 1580, 1480 2.92 (m, 1H, H-4)
- ' 1260, 1225, 1075 3.12 (br, s, 3H, OH, N,
1010, 945, 760 4.56 (a4, 14, J=2.0 Hz, J=11.2 Hz, H-2 or 5)
4.75 (d' m' 3‘9.9 }Iz’ H-2 or 5)
3 6.96-7.39 (m, 7H, aram)
7.72 (m, 1H, H-6)
8 H H H -ca3 130-131 3320, 3050, 2900 1.S85 (br, s, 3H, Ui, mz)
(8a) (p) 1595, 1575, 1475

1445, 1340, 1260
1220, 1050, 1015
940, 900, 795

2.07 (m, 1H, H-3a), 2.37 (s, 3H, 013)

2.48 (m, 1H, H-38), 3.48 (m, 1H, H-4)

4.52 (44, 1H, J=4.7 Hz, J=11.2 Hz, H-2 or 5)
5.19 (4, 14, J=2.0 Hz, H-2 or 5)

6.99-7.35 (m, 7H, aram), 7.55 {(m, 1H, H-6)
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Table 1 {(Continued)

(cz' Nou) ) muwm/x 5 roint (00 Spert tn
- NO. R R R R (Appearance) pectrum Spectrum
8 H H -Gi,  115-116 3100, 2900, 1600 1.96 (m, 1H, H-3a) 2.34 {s, 3H, Ci,)
(ev) (p) 1575, 1480, 1450 2.64 (m, 1H, H-38)
1250, 1225, 1055 3.20 (b, 5, 3H, O, NH,)
- 1040, 1020, 900 3.48 (m, 1H, H-4)
800, 755 4.8¢ (d, 1H, J=7.9 Hz, H-2 or 5)
5.12 (4, 4, 1H, J=2.0 Hz, J=11.9 Kz,
H-2 or 5) 6.94-7.34 (m, 7H, arcm)
7.41 (m, 1H, H-6)
8 B H ~CH; 169.5-170.5 3320, 3100, 2880 2.20-2.40 (m, 2, B-3) 2.36 (s, 3H, G,
(8c) ® 1595, 1575, 1475 2.90 (m, 1H, E-4)
1255, 1220, 1060 3.35 (br, s, 34, OH, ML)
1030, 940, 810  4.55 (ad, 1H, J=2.0 Hz, J=10.5 Hz, H=2 or 5)
750 4.75 (@, 1R, 7=9.9 Hz, H-2 or 5)
6.55-7.32 (m, 7H, arcm)
7.73 (m, 1H, H-6)
9 % H ~CF,  156-157 3100, 2900, 2850 1.60 (br, s, 3H, CH, Nij)
(9a) ) 2750, 1620, 1585 2.08 (m, 1H, H-30) 2.41 (m, 1H, H-38)

1485, 1330, 1235
1165, 1120, 1070
1015, 860, 830
765, 690, 660

3.50 (m, 1K,
4.92 (a4, 1H,
5.18 (4, 1Y,

H-4)
J=10,6 Hz, H~2 or 5)
J=1.3 Hz, H-2 or 5)

6.99-7.67 (m, 84, aram)

~
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N Table 1 (Continued)
. Substituent Melting
~~~~ (¢ -y :g') 1 4 -5 FPoint (°C) Spe?;xun Spe?gtm
e Carp. No. R R R R (Appearance)
) 9 H H 'Q"S 116.0-116.5 3100, 2930, 2870 1.77 (bxr, s, 3H, oH, Nﬂz)
(9a:. (p) 1615, 1600, 1575 1.93 (m, 1H, H-3a) 2.70 (m, 1H, H-38)
1485, 1450, 1410 3.51 (m, H, H-4)
1320, 1235, 1160 4.74 (4, 1H, J=7.3 Hz, H-2 or 5)
1105, 1050, 820 5.17 (4, 1H, J=11.9 Hz, H-2 or 5)
755 7.6i-7.71 (m, 8H, aram)
9 ) § H H -(193 162.5-164.0 3400, 3330, 3100 1.59 (br, s, 3H, amazp i
(9c) (p)- -2850, 1620, 1600 2.16 (m, 1H, H=3a) 2.38 (m, 1H, H-38)
1575, 1480, 1325 2.85 (m, 1H, H-4)
1220, 1160, 1135 4.67 (4, 1H, J=9.9 Hz, H-2 or 5)
1060, 830, 755 6.96=7.7" (m, 7H, aram)
} 7.77 (n., 14, aram)
10 H R H -COZQL, (white 3400-2800, 1730 2.05 (b, s, 3H, Nﬂz , CH:
(10a) ig) amorghous) 1290, 1270, 1100 2.06 (m, 1H, H=-3a) 2.41 (m, 1H, H-38)

10590,

760

3.52 (m, 1H, H-4) 3.93 {s, 3H, CO,CH,)
4.9 (34, 1H, J=11.2 Hz, 2.0 Hz, H-2)
5.18 (s, 1H, H-5)

7.01 (a4, 1H, J=7.9 Hz, 2.0 Hz, H-9)
7.19 (m, 2H, B-7, H-8)

7.51 (4, 2H, J=B.6 Hz, H-2')

7.54 (m, 1H, H-6)

8.05 (d, 2, J=8.6 Hz, H-3") -
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Table 1 (Continued)
— Substituent Mel
N (Conp. o) T — 5 folnt (°0) Spectom Spectrm
. R R K (Appearance)
g 10 H H ~CO,CH,  (white 3400-2800, 1720 1.94 (b, 4H, OH, Ni, , H-3a)
(10b) amorphous) 1280, 1220, 1100 .65 (m, 14, H-38) 3.49 (m, 1H, H-4)
1060, 760 3.93 (s, 34, CO,0H,)
4.75 13, 1H, J=7.3 Hz, H-5)
5.17 (a4, 1H, J=11.9 Hz, 1.3 Hz, H~2)
7.03 (44, 14, J=7.9 Hz, 1.3 Hz, H-9)
3 7.11 (43, 1H, J=7.9 Hz, 7.9 Hz, 1.3 Hz,
H=7) '7.26 (a4, 1H, J=7.9 Hz, 7.9 Hz,
1.9 Hz, H-8)
7.41 (a4, 14, J=7.9 Hz, 1.9 Hz, H-6)
- 7.51 (d, 2H, J=7.9 Hz, H-2')
8.06 (4, 2H, J=7.9 Hz, H-3")
10 H H ~CO,CH, (vhite 3300-3000, 1720 2.25 (m, SH, OH, N, , H-3a, H-3{)
(=] . (p)  amorphous) 1280, 1220, 1100 2,87 (m, 1H, H-4)

1050, 760

3.93

4.67
6.98
7.20
7.51
7.77

8.05

(s, 3H, oofzgg

(m, 24, B-5, H-2)

(ad, 14, J=5.3 Hz, 1.3 Hz, H-9)
(m, 24, H-7, H-8)

(d, 214, J=8.6 Hz, H-2')

(n:. 1H, H-6)

(d, 24, J=8.6 Hz, H-3')
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Table 1 (Continued)

Melting

Point (°C)
(Appearance) ‘

IR
Spectrim

NMR'
Spectrum

(11b)

(11c)

(8)

(8)

H

H

H

{oil)

164-166

(oil)

. 3250, 3050, 2900

1620, 1590, 1500
1450, 1340, 1295

1230, 1150, 1100

1080, 1030, 975
730, 695

2,20 (m, iH, H-3a) 2.43 (m, 1H, H-38)
3.05 (m, 1H, H-4)

4.63 (4, 1H, J=8.6 Hz, H-5)

4.69 (34, 1H, J=10.9 Hz, J=1.3 Hz, H~2)
6.45 1@, 1H, J=2.6 Hz, H-9)

. 6:02 (&}, 1H, J=8.6 Hz, J=2.6 Hz, H-7)

7.30-7.43 'm, SH, aram)
7.50 (4, 14, J=8.6 Hz, H~6)

1.85 (m, 1H, H-3a) 2.09 (m, 1H, H-38)
3.53 (m, 14, H-4) :

5.15 (3, 1H, J=5.3 Hz, H-5)

5.30 (4, 14, J=7.3 Hz, H-2)

6.55 (d, 1H, J=2.0 Hz, H-9)

6.67 (34, 1H, J=2.0 Hz, J=7.5S Hz, H-7)
7.20-7.50 (m, 5H, arcm)

~ 7.55 (d, 1H, J=7.5 Hz, H~6)

2.28 (m, 1H, H-3a) 2,72 (m, 1H, H-38)
3.63 (m, 1H, H-4)
5.00 (d, 1H, J=9.9 Hz, H-5)

5.30 (&4, 1H, J=11.9 Hz, J= 4,6 Hz, H-2) .

6.43 (4, 1H, J=2.0 Hz, H-9)

6.56 (d, 4,-18, J=2.0 Bz, J= 7.9 Hz, M-7)
7.32-7.47 (m, 54, arom) .

7.64 (3, 1H, J=7.9 Mz, H-6)
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Table 1 (Continued)
' Substituent Mel :
Bp. No. I Point (°C) IR R
(Camp. No.) Rl R2 ) R R (Appearance) Spectrum Spectrum
1 H OH H H H 159-161 3300, 3050, 2920 1.83 (m, 1H, H-3a) 2.21 (m, 1H, H-38)
(114) (8) 1620, 1590, 1500 3.98 (m, 1H, H-4) 5.23 (4, 1lH, J=7.3 Hz, H-5)
1470, 1355, 1295 5.23 (4, 1H, J=7.3 Hz, H=-5)
1160, 1120, 1045 5.28 (dd, 1H, J=2.6 Hz, J=12.3 Hz, H-2)
995, 970, 750 6.09 (4, 1H, J=2.0 Hz, H-9)
695 6.60 (ad, 14, J=2.0 Hz, J=8.6 Hz, H-7)
7.20-7.41 (m, 6H, aram)
12 H H ! N—Crl3 H (0il) 3250, 2950, 2800 2.31 (s, 3H, N—Cd3)
(12a) \—/ 1600, 1570, 1480 2.27-2.95 (m, 10H, H-3, 2', 3', 5%, 6')
1450, 1290, 1220 3.15 (m,.1H, H-4) .
1140, 1045, 1010 5.06 (4, 1H, J=10.5 Hz, H-5)
795, 760, 700 5.23 (44, 1H, J=7.3 Hz, J=3.0 Hz, H=2)
: 6.92-7.73 (m, 9H, arcm)
12 H H N-GlB H 155-157 3400, 2920, 2800 2.28 (s, 3H, N-Qla)
(12) N 1600, 1480, 1450 2.12-2.90 (m, 10H, H-3, 2', 3', 5', 6')

1280, 1240, 1220
1140, 1040, 1005
970, 930, 755
695

3.01 (m, lH, H-4)

5.18 (d, 1H, J=4.9 Hz, H-5)

5.30 (dd, 1H, J=6.4 Hz,
7.00-7.48 (m, SH, arcm)

J=3.8 Hz, H-2)

1384
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Table 1 (Continued)
ST e point (01 o IR
Camp. No. R R R R (Appearance) pectrum pectrum
H H H -ai, 130.5-138.5 3000, 2850, 1600 1.76 (br, s, 2H, OH, NH)
{13a) o 1480, 1450, 1225 2.33-2.39 (m, 2H, H-3)
1010, 715, 760 2.51 (s, 3H, N-CHj)  3.25 (m, 1H, H-4)
700 4.91-4.97 (m, 1H, H-2 or 5)
5.22 (s, 14, H=-2 or 5)
6.98-7.53 (m, 9H, arcm)
13 H H H ~CH, 177.0-177.5 3260, 2840, 1600 1.80 (br, s, 2H, O, NH)
(13) - 1575, 1480, 1450 2.17 (m, 1H, H-3a) 2.55 (s, 3H, NCH,)
1270, 1220, 1050 2.57 (m, 1H, H-38) 3.21 (m, 1H, H-4)
. 970,.780, 760 4.96 (d, 14, J=7.2 Hz, H-2 or 5)
700, 675 5.16 (dd, 1H, J=2.0 Hz, J=9.9 Hz, H~-2 or 5)
7.30-7.48 (m, 8H, aram)
13 H H H ~CH, 192-194 3300, 3070, 3040 2.10 (m, 1H, #~3a) 2.46 (m, 1H, H-38)
(13c) ' ' 1600, 1580, 1480 2.48 (s, 3H, NCH;) 3.30 (br, s, 1H, OH)
1460, 1260, 1220 4.58 (4, 1H, J=11.2 Hz, H-5)
1110, 1050, 950" 4.70 (d, 1H, J=9.2 Hz, H-2)
760, 730, 695 6.97-7.49 (m, 8H, arom) 7.70 (m, 1H, H-6)
13 H H H -, 172-173  2.03 (br.s., 2H, CH, NH)
(13d) 2.23 (m, 1H, H-3a) 2.37 (m, 1H, H-3B)

2.54 (s, 3H, N=CH 3.03 (m, 1H, H-4)

3 ' -
4.87 (da, 1, J=2.0 Hz, J=11.2 Hz, H-2)

" 4.93 (@, 14, J=2.0 Hz, H-5) .-

7.00-7.49. (m, 9H, arom)
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Table 1 (Continued)
Substituent Melting
(ﬁ' %) —T 3 3 ) 5 Point (*C) o b
. No, R R R R R (2 Y Spectrum Spectrum
14 H H -0!3 -013 H 65-66 3250, 2950, 1600 2.16 (m, 1H, H-3a) 2.34 (m, 1H, H-38)
(14a) 1570, 1480, 1450 2.37 (s, 6H, ZxN-CH3) 3.13 (m, 1H, H-4)
1220, 1060, 1040 4.98 (d, 1H, 7=10.9°Hz, H-5)
. 935, 750, 695 5.18 (a3, 1H, J=10.9 Hz, J=3.2 Hz, H-2)
. 6.90-7.72 (m, 94, aram) :
14 H H -C83 -CH3 H (oil) 3300, 2920, 1609 2,12-2.35 (m, 2H, H-3)
(14b) 1570, 1480, 1450 2.27 (s, 6H, 2xN—CH3)
1240, 1220, 1040 2.97 (m, 1H, H-4)
970, 925, 755 5.18 (3, 1H, J=3.8 Hz, H-5)
695 5.36 (44, 1H, J=6.4 Hz, J=4.5 Hz, H-2)
7.00-7.50 (m, 9H, arcm)
14 H H -0*13 -0{3 H (oil) 3230, 2940, 2890 2.17-2.26 (m, 2H, H-3)
{14c) 2780, 1600, 1580 2.37 (s, €H, NHCHa) 2.64 (m, JH, H=4)
1480, 1455, 1260 3,10 (br, s, 1H, CH)
1225, 1055, 1040 4.57 (34, 1H, J=3.3 Hz, J=9.9 Hz, H-2 or 5)
940, 760, 700 4.82 (4, 14, J=9.2 Hz, H-2 or 5)
6.96-7.48 (m, 8H, aram)
7.79-7.82 (m, 1H, K-6)
14 H H -CH3 -CH3 H 173.5~174.0 3030, 2900, 2850 1.58 (br, =, 1¥. GH) 2.06 (m, 1H, H-3a)
(149) 2780, 1595, 1570

1480, 1440, 1220
1050, 990, 780
680

2.42 (s, 64, N-Ciy) 2.56 (m, 1H, H-38)
3.17 (m, 1H, H-4)

4.99 (4, 14, J=11.0 Hz, H-2 or 5) /
5.10 (s, 1H,H-20r5) . . . L
6.97=7.47 (m, 9%, araw)
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Table 1 (Continued)
Substituent Melting
(cz: Nng:‘) X =3 pr: =5 (m) sPeg.nm Spe?&m
15 H _H ~CH(CH,), H 227-228 3300, 3050, 3020 0.99 (d, 3H, J=5.9 Hz, =CH,)
(15a) 2950, 2920, 1600 1.05 (d, 3H, J=5.9 Hz, ~CH,)
1570, 1480, 1450 1.92 (m, 1H, H-3a) 2.56 (m, 1H, H-38)
1220, 1150, 755 2.70 (br, s, 1H, (H)
695 2.92 (m, 1§, N-CH(CH,),)
3.21 (m, 1H, H-4)
4.75 (@, 18, J=7.9 Hz, H-S5)
5.10 (@4, 1M, J=11.2 Hz, J=2.0 Hz, H~2)
6.95-7.53 (m, 9H, aram)
15 H H -c(a,), H (0il) 3300, 3020, 2950 1.0l (d, 3H, J=2.0 Hz, Qi)
(15b) 1€00, 1570, 1480 1.03 (d, 3H, J=2.5 Hz, CH;)
1450, 1380, 1220 2.15-2.36 (m, 2H, H-3)
1170, 1040, 970 2.80 (br, s, 1H, OH)
905, 760, 730 2.92 (m, 1H, N~CH(QH,),)
690 3.33 (m, 1H H-4)
4.91 (ad, 1H, J=9.9 Hz, J=2.6 Hz H-5)
5.08 (4, 1H, J=2.6 Hz, H-2)
6.97-7.53 (m, 9H, aram)
1% H H - -012-@ 3300, 3630, 3000 2.03 (m, 1H, H=3a) 2.52 (m, 1H, H-38)
(16b) 2850, 1590, 1570 3.22 (m, 1H, H-4)
1475, 1440, 1220 3.82 (dd, 2H, J=13.2 Hz, J=25.7 Hz, H-1')
1040, 1020, 740 4.79 (d, 1H, J=7.2 Hz, H-2 or 5) ©
690

5.16 (a4, 1H, J=2.0 Hz, J=11,2 Hz, H-2 or 5)
6.98-7.40 (m, 14H, arom)
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Table 1 (Continued)
B . Substituent - Melting " -
Comp. No.) rE R® B R4 ) (Appearance) Spectrum Spectrim
16 H H H -05—@ H 124.0-125.5 3030, 2820, 160C 2.06 {m, 1H, H-3a) 2.11 (br, s, 2H, OH, Ni)
{16c) 1580, 1480, 1455 2.54 (m, 1H, H-38) 2.70 (m, 1H, H-4)
1430, 1380, 1260 3.78 (d, 1H, J=12.5 Hz, H-1'a)
1220, 1100, 1050 4.00 (d, 1H, J=12.4 Hz, H-1'8)
950, 770, 750  4.59 (44, 1H, J=1.3 Hz, J=11.2 Hz, H-2 or 5)
690 4.76 (a4, 1H, J=9,2 Hz, H-2 or 5)
6.98-7.47 (m, 13H, aram)
7.76-7.79 (m, 1H, H-6)
17 H H H -(mz)-z-@ H  121.5-122.0 3280, 3070, 2950 2.13-2.31 (m, 2H, H-3)
(17a) 2850, 1615, 1580 2.62-2.97 (m, 4H, H-1',2')
1495, 1460, 1365 3.25 (m, 1H, H-4)
1300, 1260, 1240 4.69 (33, 1H, J=3.3 Hz, J=9.9 Hz, H-2 or 5)
1125, 1075, 1000 5.07 (4, 1H, J=2.0 Hz, H~2 or 5)
945, 765, 755  6.93-7.37 (m, 13H, aram)
700 7.49 (m, 1H, H-6)
17 H H H "“‘z’z‘@ H  94.595.0 3300, 3060, 3020 1.97 (m, 1H, H-3a) 2.51 (m, 1H, H-38)
(17b) 2920, 2850, 1600 2.69-2.99 (m, 4H, H-1', 2')
1580, 1480, 1450 3.18 (m, 1H, H-4)
1220, 1115, 1050. 4.75 (4, 1H, J=7.91 Hz, H-2 or 5)
750, 700 4.96 (3, 1H, J=2.0 Hz, 11.9 Hz, H-2 or 5)

6.94-7.42 (m, 14H, aram)
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Table 1 (Continued)
( Bep. Ko, Substituent P’gxlxtu:(?C) m R
Carp. No.) RY 3 R (Appearance) Spectrum Spectrum
17 H H -(caz)z-@ (od1) 3260, 3050, 3000 1.7 (br, s, 2H, OH, NH)
(17c) 2900, 2830, 1600 2.03 (m, 1H, H-3a) 2.45 (m, 1H, H-38)
1570, 1475, 1440 2.53-2.90 (m, 4B, H-1', 2')
1255, 1220, 1100 3.11 (m, 1H, H-4)
1040, 760, 690  4.57 (d, 1, J=11.9 Hz, H-2 or 5)
4.65 (4, 1H, J=9.2 Hz, H-2 or 5)
6.96-7.44 (m, 13H, aram)
7.77 ‘mp ].H: H‘G)
17 : H -(q,) 2—@ 195.5-197 3250, 3000, 2880 2.12-2.37 (m, 4H, OH, NH, H-3)
(17d) 1595, 1575, 1480 2.74-2.90 (m, 2H, H-2')
1445, 1240, 1220 2.96-3.01 (m, 2H, H-1')
1100, 1040, 985 3.12 (m, 1H, H-4)
760, 690 4.87 (&4, 1H, J=1.3 Hz, J=10.5 Hz, H-2 or 5)
4.88 (s, 1H, H-2 or 5)
6.97-7.44 (m, 14H, arcm)
18 H H -(m2)3—© (0il) 3270, 3050, 3010 1.73-1.84 (m, 2H, H-2')
(18b) 2920, 2840, 1595 1.98 (m, 1H, H-3a)
1575, 1480, 1445 2.24-(br, s, 2H, OH, NH)
1220, 1105, 1040 2.47-2.78 (m, SH, H-38, 1', 3')
740, 690 3.14 (m, 1H, H-4)

4.78 (4, 1H, J=7.2 Hz, H-2 or 5)
5006 (&, m,. J'O.B }’?'.ng’lg_g HZ, H-‘Z or 5)
6.97-7.43 (m, 14H, arcm)
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Table 1 (Continued)
. No. Substitnent P::lnth(‘gm = R
(Camp. Mo.) I RE RS ‘ 0 ) ) (Appearance) . Spectrum | Spectrum
18 H H H '(Q*z’:;_@ H (0il) 3270, 3010, 2920 1.73-1.92 (m, Zi, H-2')
(18c) 2840, 1595, 1575 2.03 (m, 1H, H-3a)
1475, 1445, 1260 2.43-2.72 (m, SH, H-38, H-1', 3')
1220, 1100, 1040 2.86 (m, 1H, H-4)
940, 900; 755 4.56 (@, 1H, J=11.2 Hz, H-2 or 5)
690 4.66 (d, 14, J=8.6 Hz, H-2 or 5)
6.97-7.45 (m, 13H, -aram)
7.78 (m, 1H, H-6)
N
19 H H H -012—@ H 140-141 3400, 3050, 1580 2.14 (m, 1H, H-3a)
(19¢) 1480, 1450, 1420 2.27 (br, s, 2H, OH, NH)
1260, 1220, 1060 2.57 (m, 1H, H=38) 2.71 (m, 1H, H-4)
950, 765, 695 3.79 (@, 1, J=13,2 Hz, H-1'a)
4.02 {4, 1H, J=13.2 Hz, H-1'8)
l 4.62 (4, 14, J=9.9 Hz, H-2 or 5)
4.77 (4, 14, J=9.2 Hz, H-2 or 5)
) 6.99-7.77 (m, 11H, arcm)
. B : 8.53-8.57 (m, 2H, H-2", 6")
20 H H H —(mz)@ocu3 -ocH,  (ol) 3260, 2300, 2830 2.05 (m, 1H, H-3a) 2.39 (m, 1H, H-38)
(20¢) () 1660, 1605, 1580 2.53-3.14 (m, 5H, H-1', 2', 4)

1505, 1450, 1245
1225, 1170, 1105
1035, 940, 820
760, 720

3.77 (s, 34, OCH,) 3.81 (s, 3H, OCH
4.51 (4, 14, J=11.2 Hz, H-2 or 5)
4.66 (4, 1H, J=9.2 Hz, H=2 or 5)
6.76-7.35 (m, 11H, aram) e

7.75 (m, 1H, H-6}

3)

.

~

6V




-, oo
... G.‘ G...' :
. Table 1 (Contimed)
S Mo Subetituent Pﬁln?’(‘?c) R NR
Cap. No.) Ll o2 = B @ j Spectrum Spectrum
2a B " -(caz)j-@ o,  (oil) 3400, 3100, 1600 1.75-1.86 (m, 2H, H-2)
(2c) (p) 1570, 1515, 1480 2.06 (m, 1H, H-3a) 2.37 (m, 1H, H-38)
1445, 1240, 1220 2.47-3.00 (m, 7H, H-1', 3', 4, OH, NH)
1180, 1055, 1030 3.76 (s, 3, OCH,)
960, 825, 750  4.45 (d, 1H, J=10.6 Hz, H-2 or 5)
4.67 (a, 1H, J=9.5 Hz, H-2 or 5)
6.84-7.30 (m, 12H, aram)
7.69 (m, 1H, H-6)
22 B c -(aag.;@ H  (of1) 1595, 1565, 1580 1.60-2.04 (m, 4H, OH, OH, H-3a, H-38)
(22a) ®) 1450, 1365, 1220. 2.51-2.78 (m, 48, CH,~CH,)
1080, 980, 930  3.05 (m, 1H, H-4)
755, 740, 690  4.43 (a3, 1H, J=9.8 Hz, 3.3 Hz, H-2)
(ECL salt) 4.85 (4, 1H, J=2.0 Hz, H-5)
6.78=7.25 (m, 13H, Ar)
23 E --(@2)3«© HE  (oil) 3300, 3000-2700 1,79 (m, 2H, CH,~CH,~CH,)
(23a) (8) : 1600, 1485, 1455 1.90-2.33 (m, 4H, NH, OH, H-3a, H-38)

1220, 1080, 980
745, 695
{HCL salt)

2.48-2778 (m, 4H, Giz-cizfci
3.21 (m, 1H, H-4)

4.78 (ad, 14, J=9.9 Hz, 3.3 Hz, H-2)
5.02 (4, 14, J=2.0 Hz, H-5)

7.02 (s, 14, H-9)

5

7.10-7.45 (m, 12H, Ax)
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:Table 1 (Contimued)

Mel

Point (°C)
(Appearance;

IR

Spectrum

R
Spectrum

=0

el

I SR CO N

s:)

-Q)2013 (oil)

(oi1) 3300,
2850,
1480,

1040,

(oil) 3250,
1600,
1450,
1110,

695

3000, 2900
1600, 1570
1440, 1220
840, 690

2920, 2850
1580, 1480
1260, 1220
1045, 760

1.99
2,28
2.78
3.21

(m, 1H, H=3a)

(bs, 2H, 04, M) 2.47 (m, 1H, H-38)
(m, 2, OH=Ar) 2.95 (m, 24, N—G{Z)
(m, 1H, H-4) 3.94 (s, 3H, CO,01,)
4,77 (4, 1H, J=7.9 Hz, H-5)

5.04 (44, 11, J=11.2 Hz, 2,0 Hz, B-2)
6.98 (dd, 1H, J=7.9 Hz, 1.3 Hz, H-9)
7.05=".40 (m, 7H, Ar)

7.43 (4, 2H, J=7.9 Hz, H-3')

8.04 (d, 21, J=7.9 Hz, H-3')

1.41-1.70 (m, 4H, H=-2', 3')

2.05 (m, 1H, H-3a)

2,40 (br, s, 281, Od, MNH)

2.45-2.83 (m, 54, B-3, 1', 4')

3.18 (m, 1H, H-4)

4.86 (d, 14, J=7.9 Hz, H-2 or 5)

5.12 (&4, 14, J=9.2 Hz, J=2.0 Hz, H~-2 or 5)
6.92-7.49 (m, 14H, arcm)

1.43-1.74 (m, 4H, H-2', 2')
2.07 (m, 18, H-30)

2.45-2.65 (m, SH, H-38, 1', 4')

2.85 (m, 18, H-4) - s
4.57 (3, 18, J=11.2 Hz, H-2 or 5)

4.65 (@, 1H, J=9.2 Hz, H-2 or 5)
6.97-7.46 (m, 13H, aram)

7.78 (m, 1H, H-6)
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Table 1 (Continued)
. ¥o. m&umt p:;?i:k(’gq 1R NR
(Camp. No.) Rf R.Z R3 R" R',‘, @ ) ‘Spectrum Spectrum
26 H H B -(a) z-@-cm:{ H 102-104 3270, 2950, 2900 1.35 (b, 2H, OH, NH)
(26a) {coloriess - 1610, 1510, 1485 2.20 (m, 1H, H~3a) 2.26 (m, 1H, H~38)
crystal) 1255, 1220, 1025 2.59-2.95 (m, 4H, aLa,)
985, 760 3.25 (m, 1H, H~4)
3.77 (S' 3H1 m3)
4.66 (dd, 1H, J=9.9 Hz, 3.3 Kz, H-2)
- 5.08 (4, 1¥, J=2.0 Bz, H=5)
6.78 (4, 24, J=8.6 Hz, H-3')
6.96 (ad, 1H, J=7.9 Hz, 1.3 Hz, H-9)
7.03 (@, 2H, J=8.6 Hz, H-2')
- 7.10-7.38 (m, 7H, aram)
7.50 (34, 1H, J=7.3 Hz, 1.3 Hz, H-6)
26 H H H -(Giz)z—@om3 H 78-79 3200, 2930, 2800 1.99 (m, 1H, H~3a) 2.54 (m, 1H, H-38)
(26b) (colorless 1605, 1580, 1510° 2.7} (m, 2H, ArCd,)  2.90 (m, 21, Ni-C,)
1450, 1455, 1240 3.20 (m, 1H, H-4) 3.78 (s, 3H, OCH.:

crystal)

1215, 1040, 960
740

3;
4.76 (4, 1H, J=7.3 Hz, H-S)

4.96 (ad, 1H, J=11.5 Hz, 2.3 Hz, H-2)
6.80 (4, 2H, J=8.8 Hz, H=~3')
6.96 (d, 14, J=7.9 Hz, H-9)
7.06 (4, 24, J=8.8 Hz, H-2')

7.08-7.42 (m, 8H, aram)
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Table 1 (Contirued)
Bep. Yo Substituent | P:ei:?x(;gc) = R
{Camp. ¥o.) — 1 R ) ) ) (Appearance) Spectrum Spectrunt
26 1 H "‘%’i@'@z H (i) 3300-2800, 1600 2.0L (m, 1H, H-3a) 2.42 (m, 1H, H-38)
(26¢c) 1575, 1480, 1440 2.53-2.83 (m, 4H, cuzaiz)
1230, 1170, 1100 3.05 (m, 1H, H-4) 3.78 (s, 3H, @3)
1020, 940, 810 4.55 (a4, 14, J=11.2 Hz, 1.3 Hz, H-2)
760 4.64 (4, 1H, J=9.2 Hz, H-5)
6.83 (4, 2H, J=8.6 Hz, H-3')
6.98 (m, 1H, H-9)
7.80 (d, 2H, J=8.6 Hz, H-2')
7.18 {m, 24, H-7, H-8)
7.31-7.44 (m, 5H, arcm)
= 7.78 (44, 1H, J=4.0 Hz, 1.3 Hz, H-6)
27 H 5 -(le')i@ﬂ'l H (colarless 3400-2900, 1600 2.15-2.33 (m, 2H, H-3a, H-38)
(27a) amophous) 1510, 1480, 1450 2.55-2.94 (m, 4H, Cdz-ﬁiz)

1220, 2100, 1040
820, 760

3.25 (m; 1H, H-4)

3.79 (b, s, 24, CH, NH)

4.76 (44, 1H, J=7.9 Hz, 2.0 Hz, H-2)
5.08 (s, 1H, H-4)

6.65 (4, 2H, J=7.9 Hz, H=2')

6.91 (4, zH, J= 7.9 Hz, H-2')

6.93 (m, 1H, H-9)

7.05-7.19 (m, 24, H-7, H-8)
7.25-7.43 (m, 7H, arcm, CH)
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‘Table 1 (Continued)
Substituent Melting ;
o e 1 5— Zoint (*C) Spoctrm Specin
Camp. No. R R R K R (Appearance) ek pectrum
27 H : B -(W,)y oH H (colorless  3400-2900, 1600 1.9¢ (m, 1H, H-3a) 2.53 (m, 1H, H-38)

% (270) amorphous) 1520, 1485, 1460 2.69 (m, ZH, ArGH)

| 1220, 1100, 1040 2.80-3.10 (m, 4H, NH-CH, , OH)

820, 750, 700  3.20 (m, 1H, H-4)

% = 4.77 (d, 1H, J=7.9 Hz, H-5)

! 4.97 (da, iH, J=11.2 Hz, 2.0 Hz, H-2)
N

; 6.69 (3, 2H, J=8.6 Hz, H-3')
6.75-7.09 (m, 4H, K=2?, H-7, H-9§

: 7.14-7.40 (m, 7H, &ran)

. 27 H H H -(@2)5‘@0( H (coloriass - 3400-2900, 1610 1.60 (b, 24, <. NH)

}1 (27c) amosp., 5) 1515, 1480, 1450 2.02 (m, 1H, H-3a) 2.43 (m, 1H, H-38)
L

1220, 1100, 1040
820, 760, 708

2,53-2,82 (m, 4H, Qiz—(}lz)

3.05
4.56
4.65
6.75
6.98
7.05
7.18

(m, 1H,
@, 11,
(dl ml
(a, =,
(m, 1H,
(dl m'
unﬂ 2}{1

H~4)

J=11.2 Hz, H-2)
J=9.9 Hz, H-5)
J=8.6 Hz, H-3')
H-9} /
J=8.6 Hz, H-2")
H-7, H-8)

7.30-7.41 (n, 6H, aram)
7.76 (n, 1H, H-6)
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Table 1 (Continued)
. %o. Scbstituent: Pbmlmtdxgc) IR MR
(Cap. o) " T 2 3 Z ® (haoesracs) Spectrm Spectrum
oci, | -
28 E H B -5 “hCH,  H 3250, 2950, 2850 2.02 (br, s, 2H, OH, Ni)
(28b) - . 1600, 1580, 1500 2.58 (m, 1H, H~3a)
) 1480, 1450, 1260 2.75-3.09 (m, 5H, H-38, 1', 2')
1230, 1150, 1135 3.28 (m, 1H, H-4)
1020, 775, 720 3.82 (s, 3, OCHy)
690 3.85 (s, 34, 0CH)
4.91 (d, 1%, J=7.9 Hz, H-2 or 5)
5.02 (ad, 1H, J=2.6 iz, J=11.5 Hz, H-2 or 5)
6.68-7.47 (m, 12, arcm) S
' oaly
2 H H H -(0;2;36—@3 = 3270, 2920, 282" 2.08 (m, 1H, H=3a) 2.43 (m. “H, H-38)
(28¢) - 1600, 1580, 1505 2.56-2.84 (m, 4H, H-1', 2')

1450, 1260, 1229

1150, 1135, 1020
900, 760, 720°
670

3.06 (m, 1H, H-4) 3.65 (br, s, 1H, MNH)
3.83 (s, 3H, (XZHS) 3.84 (s, 3H, CCH3)
4.56 (4, 1H, J=9.9 Hz, H-2 or 5)

4.79 (4, 14, J=19.7 Hz, H-2 or 5)
6.70-7.43 (m, 11H, arcm)

7.77 (m, 1H, B-6)

- 6§




IR

'jl - € . [ i :
. (3 ) e ® ] ]
» L] [ s & @
L] - & +* & E ¢ & 2]
vee *. e L 2 o
Table 1 (Continued)
ol S —— e —— Point () - b
{Camp. No. R R R R (Appearance) Spectrun Spectrum

29 H H
(29a)

29  H H
(29b)

oH
H "(mz)igm

H (colorless -

1050, 760

H (colorless

695

3400-2900, 1600
amorphousj 1480, 1220, 1120

3400--2900, 1600

amorphous) 1480, 1450, 1220
1110, 1040, 750

2.58
3.29
4.49
4.83
5.12
6.35
6.51
6.75
6.92
7.00

- 2.15-2.35 (m, 2H, H-3a, H-38)

(m, 28, ArCH,) 2.91 (m, 2H, N-CH,)
(m, 1H, H-4)

(b, 4H, Wi, OH, Ar-CH)

(6d, 1N, J=9.6 Hz, 3.3 Hz, H-2)

(s, 1H, H-5)

(d, 14, J=1.3 Hz, H-2') ,
(a3, 1H, J=7.9 Hz, 1.3 Hz, H-6')
(@, 1H, J=9.6 Hz, H-9)

(d, 14, J=7.9 Hz, H-5')

(m, 18, H-7) 7.15 (m, 1H, H-8)

7.25-7.39 (m, 6H, aram)

2.07

(m, 1H, H-3a)

2.48-2,66 (m, 3H, H-38, .Ar,Cd3)

2.89
3.21
4.77
4.90
6.42
6.57
6.79
6.94
7.02

(m, 1H, N-CH) 3.01 (m, 1H, N~CH)
(m, 1H, H-4)

(@, 14, J=6.6 Hz, H-5)

(ad, 14, J=12.5 Hz, 1.3 Hz, H-2)
(s, 1H, H=2")

(@, 1H, J=7.9 Kz, H-5')

@, i, J=7.9 Hz, H-6') .
@, 1H, J=7.3 Hz, H-9)

(m, 1H, H-T7) B

7.17-7.38 (m, 9H, aram, x20H)

9§
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Table 1 (Continued)
Substituent Melting
(Camp. Nor) T 7 . 5 folnt (") spectrun spectrun
(Appearance) ;
29 H H B =(QH) oH H (calorless  3500-3300, 1605 2.07 (m, 1H, H-3a) 2.42 (m, 1H, H-38)
(29¢) amorphous) 1460, 1265, 1230 2.57-2.81 (m, 4H, 2x~CH,) 9
1120, 1950, 950  3.05 {m, 3H, NH, OH, H-4) 2
765, 700 4.57 (a4, 1H, J=11.2 Hz, 1.2 Hz, H-2)
4.71 (@, 1H, J=9.9 Hz, H-5)
6.60 (dd, 1H, J=7.9 Hz, 2.0 Hz, N-6')
6.69 (d, 1H, J=2.0 Hz, H-2')
6.77 (@, 1H, J=7.9 Hz, H-5')
6.98 (dd, 1H, J=7.9 Hz, 1.3 Hz, H-9)
- 7.16 (m, 21, H-7, H-8) !
' 7.29-7.43 (m, SH, aram) o
7.69 (ad, 1H, J=5.8 Hz, 2.0 Hz, H-6) \
N
30 H H B -, 2/ H (oil) 3500-3300 1.96 {m, 1H, H-3a) 2.52 (m, 1H, H-38)
(30b) 3100-2500, 1600 2.74 (t, 2H, J=6.6 Hz, ATCH,)
1550, 1480, 1450 2.94 (m, 2H, N~CH,)
1220, 1060, 760 3.18 (m, 1H, H-4) :
700 4.79 (@, 1H, J=9.4 Hz, H-5) f
(KC1 salt) 5.05 (&, 1H, J=il.2 Hz, 2.0 Hz, H-2) ‘
6.98 (dd, 1H, J=7.9 Hz, 1.3 Hz, H-9)
7.03-7.41 (m, SH, Ar, H-5') ot

7.46 (add, 1H, J=7.9 Hz, 2.0 Hz, 2.0 Hz,
H-37) 8.41 (m, 2H, H=2', H-6')
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, Table 1 (Continued)
; Bep. No. Substituent Pg’ﬂ‘t‘i‘(‘?c) R NR
(Carp. No.) ol R B B B (a ) Spectrum Spectnun
N
é 30 H H H -(aiz)@ H (oi1) 3400-32(.3 2.05 (m, 1H, H-3a)
! (30c) 3000-2600, 1600 2.45 (dad, 1H, J=14.9 Hz, 3.3 Hz, 2.0 Hz,
1480, 1450, 1225 H-38) 2.60-2.88 (m, 4H, CH,OL,)
1060, 795, 760 = 3.13 (m, 1H, H-4)
| 700, 680 4.58 (ad, 1H, J=11.2 Hz, 1.3 Hz, H-2)
- (K1 salt) 4.67 (d, 1H, J=9.9 Hz, H-5)
6.99 (m, 1H, H-9)
: 7.12-7.46 (m, 8H, aram) 7.51 (m, 1H, H-4')
7.75 (a4, 14, J=5.9 Hz, 3.3 Hz, H-6)
- 8.47 (m, 2H, H-6', H-2')
/I 31 H B -al -(Q,h H (oi1) 3250, 3010, 2950 2.81-2.37 (m, 2, H-3) 2.42 (s, 3H, NCH,)
= (31b) 2850, 1600, 1570 2.64-2.91 (m, 4H, H-1', 2')
i 1486, 1450, 1220 3.26 (m, 1H, H-4)
‘ 1045, 755, 700 4.97 (4, 1H, J=9.9 Hz, H-2 or 5)
5.16 (ad, 1H, J=4.6 Hz, J=11.2 Hz, H-2 or 5)
6.90-7.42 (m, 13H, arcm)
7.72 (d, 1B, J=7.9 Hz, H-6)
31 H B ~al -0, H (0i1) 3250, 3000, 2930 2.13-2.36 (m, 28, H-3) 2.41 (s, 3H, NGH,)
(*lc) 2830, 1600, 1570 - 2.61-2.94 (m, 5H, H-4, 1', 2')
1480, 1445, 1260 4.55 (a4, 1H, J=2.0 Hz, J=10.6 Hz, H-2 or 5) °
1220, 1050, 945 4.83 (d, 1H, J=9.9 Hz, H-2 or 5) ..
760, 695 6.94-7.53 (m, 13H, aran)’

7.78 (m, 1H, H-6)

8S
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Table 1 (Continued)
Substituent Mel
mﬁ,‘?: tr::) T 7 3 T —3 ”mthgc’ et sPe?&m
R R R R R (Appearance) _
32 H H o -aH, -(012)3—@ H  (ofd) 3200, 3020, 2930 1.75-1.89 (m, 2H, H-2)
(320) . 2850, 1600, 1570 2.13-2,72 (m, 6H, H-3, 1', 3')
1480, 1450, 1220 2.35 (s, 3H, NCH,) 3.24 (m, 1, H-4)
1040, 940, 750  4.99 (d, 1H, J=10.5 Hz, H-2 or 5)
695  5.16 (44, 1H, J=4.6 Kz, J=11.2 Hz, H-2 or 5)
6.90-7.44 (m, 13H, arom)
7.74 (@, 1H, J=7.9 Hz, H~6)
22 H B -Gl -y o H (oi1) 3250, 3050, 3020 1.79-1.91 (m, 2, H-2")
(32¢) 2940, 2850, 1600 2.10-2.75 (m, 7H, H-3, 4, 1', 3')
1575, 1480, 1450 2.23 (s, 3H, NCH,) .
1225, 1045, 760  4.55 (ad, 1H, J=1.3 Hz, J=10.5 Hz,
725, 695 H-2 or 5) 4.85 (d, 1H, J=9.2 Hz, H-2 or 5)
5.50 (br, s, 1E, CH) ' '
6.96-7.56 (m, 13H, arcm)
7.82 (m, 1H, H-6)
\ _ N- -
33 H H H -(mz)@ . m 2.10 (n, 1, B-30) 2.35 (or, s, ZH, OH, Ni)
(33c) _ 2.50 (m, 1H, H-38)

2.63 (m, 1H, H-4)
2.97-3.04 (m, 2H, H-1') '

3.35 (m, 1H, H-2'a)
4.58 (d, 1H, J=11.2 Hz, H-2 or 5)

4.73 (4, 1H, J=9.9 Hz, H-2 or 5)

6.98-7.83 (m, 12H, arom) 8,53 (m, 1H, H-3"}

3.50 (m, 1H, H-2'8) . _

- 6S
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Starting compounds used in the Examples are prepared
according to the procedures described in the following
Reference Examples. .

Reference Example 1 2-phenyl-2,3,4,5-tetrahydro-1-

benzoxepin-5~one (compound R1)

O ¢
|
94

4.49 g (19 m moles) of 3,4-benzo-5-oxo-l-phenyl=-2-
oxabicyclo-[4,1,0]heptane was dissolved in 200 ml of
benzene. 6.06 g (1.1 equivalent amount) of tri-n-
butyltin hydride and 1.75 g (0.55 equivalent amount) of
azobisisobutylonitrile were added to the solution, and
the whole was heated to reflux for one hour. After
cooling, the reaction mixture was washed with water and
dried with anhydrous magnesium sulfate. After
filtrating off the magnesium sulfate, the filtrate was
concentrated to obtain a residue, which was then applied
to a silica gel column, and eluted with a mixture of
hexane/ethyl acetate (95:5) to obtain 5.88 g (yield
87.5%) of the desired compound. |

Reference Example 2 4-hydroxyimino-2-phenyl-

2,3,4,5-tetrahxﬁro-l-benzoxgpin-5—one (compound R2)

5,36 g (22.5 m moles) of 2-phenyl-2,3,4,5-tetra-
hydro-l-benzoxepin-5-one (compound Rl of Reference
Example 1) was dissolved in a mixture of 130 ml of

T T
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tetrahydrofuran and 230 ml of ethyl ether, and 13.4 ml

of hydrogen chloride-saturated ethyl etlier was added to.:

the solution, which was then cooled “to -20°C. 5.79 ml

(49.5 m moles) of sodium butylnitrite was added dropwise

to the solution, and the reaction mixture was allowed to

stand at -15°C to -20°C for two days. A saturated
sodium chloride aqueous solution was added to the
reaction mixture to separate the phases. An organic
phase was obtained, washed with water, and dried with
anhydrous magnesium sulfate. After filtrating off the
magnesium sulfate, the filtrate was concentrated, and
the concentrate was washed with hexane and dried to
obtain 5.46 g (yield 90.8%) of the desired compound.
Reference Example 3 4-acetamido-2-phenyl-2,3,4,5=

tetrahydro-l-benzoxepin-5-one (R3a, R3b)

308 mg (1.15 m moles) of 4-hydroxyimino-2-phenyl-
2,3,4,5-tetrahydro-l-benzoxepin-5-one (compound R2 of
Reference Example 2) was dissolved in 23 ml of acetic
anhydride, 280 mg (3.75 equivalent amount) of zinc
powder was added to the solution, and then 0.658 ml (10
equivalent amount) of acetic acid was added dropwise at
a room temperature. The reaction mixture was stirred at
a room temperature for 3 hours and concentrated. The
residue was dissolved in ethyl acetate and the solution
was filtrated to eliminate the zinc powders. The
filtrate was washed with sodium bicarbonate aqueous
solution and then with water, and dried with anhydrous
magnesium sulfate. After filtrating off the magnesium
sulfate, the filtrate was concentrated to obtain a
residue, which was then applied to a silica gel column,
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and eluted with a mixture of hexane/ethyl acetate (7:3)
to obtain 137 mg (yield 40.3%) of a mixture of stereo-
isomers R3a and R3b (ratio 1:1) of the desired compound.
Reference Example 4 4-acetamido-5-hydroxy-2-phenyl-
2,3,4,5-tetrahydro-l-benzoxepin (R4a, R4b, R4c)

H ,NHCOCH3

X

0]

797 mg (2.70 m moles) of 4-acetamido-2-phenyl-
2,3,4,5-tetrahydro~-l-benzoxepin (compound R3a of Refer-
ence Example) was dissolved in 50% methanol, 411 mg
(10.8 m moles) of sodium borohydride was added to the
solution at -50°C to -20°C, ‘and the whole was stirred
for 5 hours. The reaction mixture was concentrated, and
ice water was added to the concentrate. The mixture was
extracted with methylene chloride, and the extract was
washed with water and dried with anhydrous magnesium
sulfate. After filtrating off the magnesium sulfate,
the filtrate was concentrated to obtain a residue, which
was then applied to a silica gel column, and eluted with
a mixture of methylene chloride/methanol (98:2) to
obtain stereoisomers R4a (22.5 mg; yield 28.0%) and R4b
(485 mg; yield 60.4%) of the desired compound.

Stereocisomer R3b of Reference Example 3 was treated
according to the same procedure as described above,
to obtain stereoisomer R4c of the desired compound
almost selectively (yield 85%).

Reference Example 5 to 13

According to the same procedures as described in

Reference Examples 1, 2, 3, and 4, corresponding oxabi-
cycloheptane derivatives were treated to obtain compounds
of Reference Examples 5 to 13.

Reference Example 14 4-bromo-2-phenyl-2,3,4,5-
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tetrahydro-l-benzoxepin-5-one (R14)

800 mg (3.36 m moles) of 2-phenyl-2,3,4,5-tetra-
hydro-l-benzoxepin-5-one (compound Rl of Reference
Example 1) was dissolved in 80 ml of absolute ethyl
ether, and 808 mg (1.5 equivalent amount) of bromine was
added to the solution dropwise over 15 minutes under
ice-cooling. The reaction mixture was washed with a
sodium sulfate aqueous solution followed by water, and
then dried with anhydrous magnesium sulfate. After
filtrating off the magnesium sulfate, the filtrate was
concentrated to obtain a residue, which was then applied
to a silica gel column, and eluted with a mixture of
hexane/ethyl acetate (98:2) to obtain 1.02 g (yield
95.7%) of the desired compound in a form of a
diastereomer mixture (Rl4a and Rl4b, ratio 3:1).

Reference Example 15 4-(4~-methylpiperazinyl)=2-
phenyl-2,3,4,5-tetrahydro-l-benzoxepin-5-one (Rl5a, R15b)

U-cﬂs

970 mg (3.1 m moles) of 4-bromo-2-phenyl-2,3,4,5=
tetrahydro-l-benzoxepin-5-one (compound R)4 of Reference
Example 14) was dissolved in 100 ml of benzene, 3.1 g
(L0 equivalent amount) of N-methylpiperazine was added
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to the solution, and the whole was heated to reflux for
7 hours. After distilling off the solvent, water was
added to the residue, and the mixture was extracted With
methylene chloride. The organic phase was washed with
water and dried with anhydrous magnesium sulfate. After
filtrating off the magnesium sulfate, the filtrate was
concentrated to obtain a residue, which was then applied
to a silica gel column} and eluted with a mixture of
‘methylene chloride/methanol (90:10) to obtain
diastereomers Rl5a (700 mg; yield 55.1%) and R15b
(220 mg; yield 17.3%) of the desired compound.
Reference Examples 16 to 18

'According to the same procedure as described in
Reference Example 15, compounds of Reference Examples 16
to 18 were obtained. Details of the properties of these
compounds are set forth in Table 2.

~ Reference Example 19 5-hydroxy-4- (4—phenyl)—
butyrlamido-2 —phenyl -2,3,4,5= tetrahydro—l benzoxepln
(R19b R1l9¢c)

200 mg (0.7847m-moles) of 4-amino-5-hydroxy-2-
phenyl-2;3,4,5-tetrahydrg—1abenzoXepin (compound 1lb of
Example 1) was dissolved in 50 ml of methylene chloride,
155 mg (0.941 m moles) of 4-phenylbutyric acid and
180 mg (0794 m moles) of l-ethyl~3—(3—dimethylamino-

solution, and the whole was st;;red fo; l? hours at room
temperature. The reaction mixture was washed with water
and dried with anhydrous magnesium sulfate. After
filtrating off the magnesium-sulfate, the filurate was
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concentrated to obtain a residue, which was then applied
to a silica gel column, and eluted with a mixture of
methylene chloride/methanol (97:3) to obtain 281 mg
(yield 93.1%) of the desired crmpound (R19b).

Stereoisomer lc was treated according to the same
procedure as described above to obtain stereoisomer R1l9a
of the desired compound (yield 93.7%).

Reference Examples 20 to 24

Compounds of Example 1 were treat2d according to
the same procedure as described in Reference Example 19
to obtain compcunds of Reference Examples 20 to 24. The
properties of thess ¢ompounds aTe set forth in Table 3.

Reference Example 25 9-phenyl-9,10,10a,3a-tetra-
hydro-[l]—benzoxepino[4,5—d]oxazolidin—2-one (R25a,
R25b, R25c, R25d)

/S\NH
v

<
@

260 mg (0.784 m moles) of 4-amino-5-hydroxy-2-
phenyl—z,3,4,S—tetrahydro~lwbenzoxepin (compound la of
Example 1) was dissolved in 30 ml of benzene, 127 mg
(0784 m mcles) of carbonyldiimidazole was added to the
solition, and the whole was stirred for 3 hours with
heating. After distilling off the solvent, the residue
was applied to a silica gel column, and eluted with a
mixture of methylene chloride/methanol (99:1) to obtain
158 mg (71.7%) of the desired compound R25a.

Each of stereoisomers 1lb, lc, and 1ld was treated
according to the same procedure as described above to
obtain stereoisomers R25b, R25c, and R25d of the desired
compound.
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Reference Example 26 l-phenethyl-9-phenyl-

9,10,10a,3a—tetrahydro-[lJ—benzoxepino[4,5—d]oxazolidin-

o/?\u
QCQQ

235 mg (0.84 m moles) of 9~phenyl-9,10,10a,3a-
tetrahydro-[l]-benzoxepino[4,Swd]oxazolidin-z—one

2-one

15 (compound R25b of Reference Example 25) was dissolved in
40 ml of dioxane, 100 mg (2.51 m moles; 60% suspension
in o0il) was added to the solution, and the whole was
stirred at 110°C for 30 minutes under heating. After
cooling, 10 ml of dimethyl sulfoxide and 0.343 ml

20 (2.51 m moles) of phenethyl bromide were added to the
reaction mixture, which was then stirred for 2 hours.
After distilling off the solvent, ice-water was added to
the reaction mixture, which was then extracted with
ethyl ether. The extract was washed with water, and

25 dried with anhydrous magnesium sulfate. After filtrating
off the magnesium sulfate, the filtratz was concentrated
to obtain a residue which was then applied to a silica
gel column, and eluted with a mixture of hexane/ethyl
acetate (8:2) to obtain 266 mg (yield 82.6%) of the

30 desired compound R26b,.

Stereoisomer R25c of Ré.erence Example 25 was

3 “oen ; treatég according to the same procedure as described

et above to obtain stereoisomer R26c of the desired com-
pound.

:.§:° 35 Reference Examples 27 to 29

Compounds of Reference. Example 25 were treated
according to the same, procedure as described in Reference

g
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Example 26 to oktain compounds of Reference Examples 27
to 29.

Physico-chemical properties of the compounds
prepared in Reference Examples 1 to 29 are set forth in
the following Tables 2, 3, and 4.

A,
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Table 2
l(zec;pml)% Rad R Point () IR Spectrum NYR Spectrum
(Appearance) :
1 H (oil) 3060, 2930, 1690, 1600 2.43 (ﬁl. 2H, B-3')
H 1475, 1455, 1290, 1225 2.82 (m, 1H, 8-%) 3.16 (m, 1H, H:--48)
760, 700 | 5.08 (a4, 1H, J=8.14 Hz, J=9.0 Hz, H-2)
) 7.10 (m, 24, aram)
7.30~7.50 (m, 5H, arcm) .
7,82 (d4, 1H, J=8.57 Hz, J=2.57 Hz, H-6)
2 =N-OH 126-128 3250, 3040, 2960, 1670 3.29 (&4, .lH, J=i7.6 Hz, J=1.7 Hz, H-3a)
1602, 1480, 1460, 1310 3.52 (a4, 1H, J=17.6 Hz, J=9.9 Hz, H-38)
3260, 1220, 1150, 1050 5.37 (43, 1H, J=1.7 Hz, J=9.9 Hz, H-2)
o 930, 890, 750, 695 7.01-7.52 (m, 6H, arom) -
| 8.00 (ad, 1H, J=7.2 Hz, J=1.1 Kz, H-6)
3 H 181-183 3300, 3050, 2920, 1700 2.05 (s, 34, Gi,)
(R3a) ~NrocH,, 1650, 1600, 1550, 1470 2.09 (m, 1H, H-3a) 2.30 (m, 1H, H-38)
' -7 1460, 1370, 1355, 1275 4.94 {dd, 1K, J=12.5 Hz, J=4.6 Hu. H-4)
1220, 1100, 1055, 1020 5.33 (m, 1H, H-2)
960, 950, 910, 785 6.67 (m, H, NH)
755, 695 7.11-7.51 (m, 8H, arcm)
7.86 (ad, 14, J=7.9 Hz, J=2.0 Hz, H-6)
S - o
.
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Table 2 (Continued)
Ref. Bxp. No. Melting
R and R' Point (°C) IR Spectrum NMR ‘Spectrum
{Carp. No.) (A )
3 H 119-121 3370, 3060, 2930, 1680 2.07 (s, 3H, CH,)
(R3b) ~NHOOCH, 1670, 1600, 1500, 1460 2.26 (m, 1H,-H-3a) 2.81 (m, 1H, H-38)
1320, 1200, 1060, 990 5.07 (m, 1H, H-4)
790, 695 5.€3 (a4, 1H, J=11.9 Hz, J=5.3 Hz, H-2)
6.80~7.51 (m, 8H, arcm)
7.98 {dd, 1H, J=7.9 Hz, =2.0 Hz, H-6)
4 H (oi1) 3050, 3020, 1690, 1600 2.71 and 3.01-3.10 (m, H-3)
Br 1470, 1450, 1270, 1220 4.88 (4d, J=5.9 and 4.6 Hz, H-4)
1150, 1300, 1050, 1010 5.06 {dd, J=11.9 and 4.3 Hz, H-4)
920, 755, 690 5.16-5.22 (m, H-2)
7.01~7.86 (m, aram)
15 H (o1) 3050, 2920, 2790, 1690 2.33 (s, 3d, N-CH,)
(R15a) 1600, 1570, 1470, 2450 2.30-2.80 (m, 10H, H-3, H-2', 3', 5', 6')
-N/\:\/ NG, 1270, 1220, 1165, 1140 3.90 (4d, 1H, J=9.5 Hz, J=7.3 Hz, H-4)
1020, 950, 920, 750  5.02 (dd, 1H, J=11.7 Hz, J=4.3 Hz, H-2)
690 7.08-7.77 (m, 9H, aram)
15 i 2.37 (s, 3H, N-CH,)
(R15b) -\ 2.30-2.80 (m, 10H, H-3, 2', 3', 5', 6')
-N\__/N-Gg 3.92 (&4, 1H, J=9.9 Hz, J=6.9 =z, H-4)

5.02 (dd, 1H, J=12.1 Hz, J=4.3 Hz, H-2)
7.65-7.80 (m, 9H, arcm)
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Table 2 (Continued)
Melting
}:ac;pb%; );io. R and R' Point (°C) IR Spectrum NMR Spectrum
* ° (Appearance)
16 H (oi1) 2,12 (m. 14, H-3a) 2.40 (s, 3H, N-Gi3)
3.96 (m, 18, H-38)
) l'i 4.01 (a4, 1H, J=10.9 Hz, J=7.7 Hz, H-4)
-N-CH3 5.92 (dd, 1H, J=12.2 Hz, J=4.5 Hz, H-2)
6.86-7.84 (m, 9H, arcam)
17 H (oil) 3050, 2920, 1690, 1600 2.42 (s, 6H, zm-m3)
(R17a) 1470, 1450, 1275, 1220 2.49 (m, 1H, H=3a) 2.73 (m, 1H, H-3B)
/(:lzl:4 1150, 1100, 950, 920 3.87 (a4, 1H, J=10.3 Hz, J=7.7 kx, H-49)
-N\ 755, 695 5.00 (ad, 1H, J=11.6 Hz, J=4.5 Hz, H-2j
013 7.07-7.80 (m, 9H, aram)
17 H (oi1) 2.45 (s, 6H, M—Gi3)
(R17b) 2.49 (m, 14, B=3a) 2.73 (m, 1H, H-38)
/013 3.76 (&4, 14, J=7.7 Hz, J=4.5 Hz, B-4)
-N 5.33 (a4, 1H, J=8.3 Hz, J=6.4 Hz, H-2)
\C.H3, 7.07-7.87 (m, 9H, aram)
18 H (oil) (as acetic acid salt)
(R18a) 2,08 (brs, SH, mz ¢ (‘.DCHZ)
—NH2 2.47 (m, 14, H-3a), 3.12 (m, 1H, H-38)

4.72 (m, 1H, H-4)
4.98 (&' m, J=11.° Hz'
7.10-7.87 (m, SH, arcm)

=4.4 Hz, H-2)
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‘Table 2 (Continued)
, Mel : :
*:"f' mgo‘)“ Rand R'  Point (°C) IR Spectrum NYR Spectrum
Carmp. * (Appearance)
b 18 H (0il) (as acetic acid salt)
. (18b) 2.06 (br, s, 54, NH, , COCH,)
4\\ -, 2.25 (m, 14, H-3) 2.85 (m, 1H, H-38)
' 4.30 (m, 1H, H-4) 5.12 (m, 1H, H-2
: 7.03-7.60 (m, €H, arcm) -
q‘ 7.52 (m, )z, H-6)
%
{
1)
3
a
-
}
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Table 3
H
1 o N 4
R NR
R4
. Substituent Melting
r:ef‘ mso l)‘lo T 5 3 7 Point (°C) IR Spectrum N'R ‘Spectrum
Camp.. No. R R ¥ R (Appearance)
) H -03313 H 155-157 3200, 2920, 1660 1.96 (s, 3H, Crl3)
(R4a) 1530, 14%0, 1450 2.30 (m, 1H, H-3a) 2.52 (m, 1H, H-38)
1225, 1050, 1040 4.13 (4, 1H, J=5.9 Hz, CH)
980, 7704 760 A‘\S., (m’ ].H, 3‘4)
695 - 4.75 (&4, 14, J=2.6 Hz, J=11.3 Hz, H-5)
5.31 (4, 1H, J=5.3 Hz, H-2)
5.49 (m, 1H, NH)
7.02-7.56 (m, SH, aram)
4 H H -oocn3 B 176-178 3300, 3050, 2920 1.97 (s, 3H, 013)
(R4b) v 1640, 1540, 1480 2.18 (m, 1H, H-3a) 2.75 (m, 1H, H-38)

1450, 1370, 1210
1050, 980, 760
695

3.03 (4, 14, J=7.9 Hz, CH)

4.62 (m, 1H, H-4)

4.77 (a4, 14, J=7.3 Hz, J=5.6 Hz, H=-5)
4.85 (4, 14, J=1i.Z Hz, H-2)

5.31 (m, 1H, NH)

7.06-7.48 (m, 9H, arcm)
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Table 3 (Continued)

Point (°C)
(Appearance)

Melting
IR Spectrum

NMR Spectrum

(RSa)

171-173 3360, 3050, 2920
1620, 1550, 1480
1450, 1370, 1350
1230, 1650, 970
950, 770, 695

3250, 3050, 2900
1640, 1540, 1485
1370, 1260, 1240
1200, 1140, 1035
980, 880, 815
755, 735, 695

3550, 3270, 2950
2900, 1635, 1560
1495, 1475, 1280
1200, 1145, 1080
1040, 959, 650
825, 700

1.95 (s, 3H, CH,)

2.20 (m, 16, B-3a) 2.51 (m, 1H, H-38)
3.29 (4, 1H, J=6.6 Hz, CH)

4.25 (m, 1H, H-4)

4.99 (m, 2H, H-2, H-5)

5.77 (m, 1H, NH)

7.01-7.61 {m, SH, arcm)

1.95 (e, 3H, COCH,)
2.16-2.29 (m, 1H, H-3u)

2.41-2,53 (m, 1H, H-38)

3.80 (s, 3H, CCH3) 4.46 (br, s, 14, CH)
4.56-4.58 (m, 1H, i)

4.62 (4, 1H, J=11.9 Bz, H-2 or 5)

5.30 (s, 1H, BE=2 or 5)

5.60 (4, 1H, J=5.9 Hz, NH)

6.71-7.43 (m, 8H, aram)

1.97 (s, 3H, m3)

2.09-2.16 (m, 1H, H=3a)

2.61-2.72 (m, 1H, H-38)

3.42 (br, s, 18, ) 3.77 (s, 3H, OH
4.52-4.60 (m, 1H, H-4)

4.72 (s, 14, H-2 or 5) o b

4.82 (&, m' J=1.3 Hz, J;ncg'!’z' .
H-2or 5) 5.57 (4, 1H, J=7.9 Hz, Ni)
6.76~7.44 (m, 8H, arcam)
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1:‘;;95& ¥ > 'mum?t T Poiet (°C) IR Spectrum NYR Spectrum
e e R R R R (Appearance)
5 <G, H ~cocH, H 3550, 3350, 3270 1.97 (s, 34, COCH,)
(RSc) 1635, 1560, 1495 2.17-2.23 (m, 1H, B-3a)
1455, 1280, 1200 2.41-2.48 (m, 1H, H-38)
1145, 1080, 1040 3.47 (d, 1H, J=6.6 Hz, CH)
555, 880, 825  3.82 (s, 3, OCH,)
760, 700 4.12-4.22 {m, 1H, H-4)
4.83 (aa, 1H, J=1.3 Hz, J=9.9 Hz,
P~2 or 5) 5.00 (ad, 1B, J=6.6 Hz, J=9.4 Hz,
H-2 or 5) 5.72 (d, 1H, J=5.0 ¥z, NH)
6.73-7.48 (m, SH arcm)
6 H -0, ~coci, " 86-88 3300, 2950, 1640 1.94 (s, 3H COCH,)
(R6a) 1610, 1500, 1440 2.28 (m, 1H, H-3) 2.43 {m, 1H, H-~38)
1280, 1195, 1160 3.75 (s, 34, OCH,) 4.24 (br, s, 1H, CH)
1120, 1030, 985 4.50 (m, 1H, H-4)
735, 695 4.83 (a3, 1H, J=2.62 Hz, J=11.9 Hz, H-5)
5.15 (s, 1H, H-2)
5.78 (d, 1H, J=6.4 Hz, NH)
6.58 (4, 1H, J=2.6 Hz, H-9)
5.68 (dd, 1H, &:2.6 Bz, J=8.6 Hz, H-7)

a—t

7.27-7.40 (m, 6H aram)
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Table 3 (Contimed)
Substituvent Mel _
lzef' Ebgo ‘;° I o . T Point (°C) IR Spectrum NR Spectrum
Carp. No. R R R R (Appearance) . _
6 H -@3 -cocu3 H 164-166 3300, 2950, 1640 1.93 (é, 34, (mia)
(Réb) 1610, 1490, 1440 2.13 (m, 1H, H-3a) 2.73 (m, 1H, H-3B)
&, 1260, 1190, 1155 3.17 (4, 1H, J=5.9 Hz, CH)
1110, 1030,-800 3.75 (s, 3H, @3) 4.55 (m, 1H, H-4)
730, 690 4,66 (m, 1H, B-5)
4.84 (4, 1H, J=10.6 Hz, H-2)
5.56 (4, 1H, J=7.9 Hz, NH)
6.61 (4, 14, J=2.6 Hz, H-9)

6.64 (ad, 1H, J=8.6 Hz, J=2.6 Hz, H-7)

7.19-7.42 (m, SH, aram)

6 B -0, —~coce H 152-154 3280,
(R6c) ' - 1610,
' 1440,

1160,

11030,

2950, 1640
1550, 1500
- 1240, 1190
1110, 1040
740, 700

1.93
2.17
3.70
3.75
4.91

5.03

6.12

6.56

6.69

{s. 3H, (1)(}13)- _

(m, JH, ¥-3a) 2.54 (m, 1H, H-38)
(d, 1%, J=5.9 Hz, CH)

{s; 31, OCHy) 4.27 (m, 1H, H-4)
(a4, 13, J=5.3 Hz, J=7.9 Hz, H-5)
(d, 1, J=2.6 Hz, J=10.6 Hz, H~2)
@, 14, J=7.9 Bz, Ni)

(d, 14, J=2.6 Hz, H-9)

(@d, 14, J=2.6 Hz, J=7.9 Hz, li-7)

7.27-7.45 (m, 6H, aram)
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Table 3 (Continued)
l:echpago N mem: msuuTt . ~§1'1‘:ﬁg°’ IR Spectrum NR Spectrum
s R R R (Appearance
7 E ca ~cocH, 3300, 3050, 2900 1.94 (s, 3H, CH,)
{R72) 1640, 1600, 1560 2.26 (m, X, H-3a) 2.49 (m, 1H, H-38)
1540, 1480, 1365 4.51 (m, 1H, H-4) 4.68 (br, s, 1H, CH)
1290, 1215, 1080 4.77 (ad, 1H, §=2.0 Hz, J=11.9 Hz, H-5)
1050, 1020, 980 5.21 (s, 1H, H-2)
900, 730, 690  5.69 (d, 1H, J=7.2 Hz, N-H)
7.05 (@, 1H, J=2.0 Hz, H-9)
7.13 (a3, 1H, J=2.0 Hz, J=7.9 Hz, H-T)
7.28-7.49 (m, 6H, arcm)
7 E a ~cocH, 200-201 3300, 1640, 1540 1.99 (s, 3H, Ciy)
IRTb) , 1480, 1400, 1370 2.11 (m, 1¥, H-3a) 2.71 (m, 1H, H-38)
1210, 1055, 985  3.29 (br, s, 1H, OH) 4.53 (m, 1H, H-4)
805, 755, 695 4.8l (d, 1H, J=6.6 Hz, H-5)
) o 4.93 (4, 1H, J=12.4 Hz, J=1.32 Hz, H-2)
5.50 (d, 1H, J=7.9 Hz, i)
7.06 (4, 1H, J=2.0 Hz, H-9)
: 7.11 (a4, 1H, J=2.0 Hz, J=7.9 Hz, H-7)
. 7.14-7.51 (m, 6H, arcm)
7 H a ~cocu, 214-215 1.94 (s, 34, Qi)
(R7c) 2.20 (m, 1H, H-3a) 2.49 (m, 1H, H-38)

3.78 (bx, s, 1H, OH)

4.19 (m, 1H, H-4)

4.90-4.97 (m, 2, H-2, H-5)
5.94 (d, 1H, J=7.2 Hz, N-H)
7.03-7.40 (m, 7H, arcm)

7.52 (4, 1H, J=7.2 Hz, H-6)
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Table 3 (Contimued)
?‘f' Bxp. No. B cosiiuiaad Pﬁnlthgc) ® NR S
Camp. No.) T 2 3 Pomaerancs) Spectrum pectrun
o, o, ~cocm, o 3300, 2900, 2800 1.97 (s, 3H, COCH,)
(R82) 1640, 1610, 1530 2.23-2.32 (m, 14, H-3a)
1500, 1440, 1205 2.42-2.53 (m, 1H, H-38)
1190, 1120, 1110 3.80 (s, 34, OCH,) 3.85 (s, 3H, OCH,)
1040, 1010 4.52-4.58 (m, 1H, H-4)
4.70 (@4, 18, J=2.0 Hz, J=11.0 Ez,
B-2 or 5) 5.24 (s, 1H; H-2 or 5)
5.69 {d, 1H, J=7.3 Hz, N)
i 6.60 (s, 1H, H-9) 7.07 (s, 1H, H-6)
7.32-7.42 (m, SH, aram)
8 ~oc, -oc, ~coc, 3300, 3050, 2920 1.98 (s, 3H, COCH,)
\%8b) 1640, 1610, 1500 2.11~2.35 (m, 1H, H-3a)
1450, 1260, 1220 2.68-2.79 (m, 1H, H-38)
1350, 1110, 1040 3.05 (br, s, 1, OH) 3.82 (s, 3, OCK,)
1000, 970, 725 3.8 (s, 3H, OCH,)
695 4.57-4.68 (m, 2H, H-4, H-2 or 5)

4.80 (a4, 1H, J=1.3 Hz, J=10.6 Hz,
H-2 or 5) 5.42 (4, 1H, J=8.6 Hz, NH)
6.62 (s, 1H, H-9) 6.8l (s, 1H, H-6)
7.33-7.42 (m, 5H, aram)
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Table 3 (Contimed)

Substituent

IR Spectrum

)

NMR Spectrum

(rS2)

(p)

3300,
1640,

_1500,

1260,
1120,

2320, 2820
1610, 1540
1460, 1440
1210, 1190
1040, 1000

900, 720, 695

3260,
2820,
1540,
1459,
1240,
1080,

3050, 2900
1640, 1600
1500, 1480
1365, 1300
1170, 1100
1030, 975

900, 820, 760

720

1.96 (s, 3, COCH,)

2.10-2.22 (m, 1H, H-3a)

2.44-2.52 (m, 1H, H-38)

3.81 (s, 34, OCH,) 3.88 (s, 34, OCH
4.20-4.28 (m, 1H, H-4)

4.88-4.94 (m, 2H, H-2, 5)

6.03 (d, 1H, J=7.9 Hz, W)

6.57 (s, 14, H-9) 7.10 (s, 1H, H-6)
7.30-7.45 (m, 5H, aram)

3)

1.94 (s, 34, COCH,)

2.21-2.30 (m, 1H, H-3q)

2.47-2.58 (m, 14, H-38)

3.82 {s, 3H, OCH3)

4.27 (@, 1H, J=5.9 Hz, 7H)

4.53-4.58 (m, 1H, H-4)

4.71 (&4, 1H, J=1.3 Bz, J=11.9 Hz,
H-2 or 5) 5.28 (&, 1H, J=3.9 Hz,
H-2 or 5) 5.57 (@, 1H, J=6.6 Hz, NH)
6.90-7.36 (m, 7H, arcm)

7.53 (&4, 14, J=1.3 Hz, J=7.2 Hz, H-6)
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‘Table 3 (Contirued)

Point: (°C)
(Appear:\nce)

IR Spectrum

NMR ‘Spectrum

(R9c)

(p)

329G,
2900,
1605,
1480,
1300,
"1170,

3050, 2950
2820, 1640
1540, 1510
1440, 1370
1240, 1205
1050, 1030

980, 825, 780

3250,
2830,
1580,
1480,
1300,
175,

-~

3060, 2930
1640, 1610
1550, 1510
1450, 1370
1240, 1220
1540, 940

820, 750

1.96 (s, 38, COCH,)
2.11-2.18 (m, 1H, H-3a)
2.69-2.81 (m, 1H, H-38)
3.08 (d, 1H, J=7.2 Hz, CH)
3.83 (s, 3H, 0(113)

4.57-4.65 (m, 1H, H-4)

4.75 (4, 1H, J=7.2 Hz, H-2 or 5)
4.81 (ad, 14, J=1.3 Hz, J=11.9 Hz,

H-2 or 5) 5.30-5.34 (m, 1H, NH)

6.89=7.39 (m, 8H, aram)

2.17 (s, 3H, CDG!3)
2,15-2.27 (m, 1H, H-3a)
2.44-2.52 (m, 1H, H-38)
3.23 (4, 1H, J=5.9 Hz, CH)
3.83 (s, 3H, @3)

4.23-4.27 (m, 1K, H-4)

4.91 (&3, 1H, J=2.0 Hz, J=5.9 Hz,
H-2 or 5) 5.01 (dd, 14, J=5.9 Hz,
J=8,6 Hz, H-2 or 5)

5.79-5.82 (m, 1H, NH)

6.91-7.39 (m, 7H, arom)

7.59 (4, 1H, J=6.6 Hz, H-6)
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Table 3 (Contifued)
. Substituent Melting
’:‘c;pb‘go ?° r— . — Point (°C) IR Spectrum N'R Spectrum
o e R R R R (Appearance)
10 H H ~CocH, cl 3280, 3050, 2900 1.95 (s, 3H, COCH,)
(R10a) (p) 1640, 1540, 1480 2.25-2.33 (m, 1H, H-3a)
1450, 1370, 1250 2.38-2.49 (m, 1H, H-38)
1220, 1085, 1045° 4.12 (br, s, 1H, CH)
1010, 980, 960  4.51-4.57 (m, 1H, H-4)
810, 760, 730 4.76 (dd, 1M, J=2.6 Hz, J=11.2 Hz,
H-2 or 5) 5.26 (s, 14, H-2 or 5)
5.55 (d, 1H, J=6.6 Hz, NH)
7.00-7.40 im, 7H, arcm)
7.53 (&d, 1H, J=1.3 Hz, J=7.3 Hz, H-6)
10 H H ~CocH,, cl 3280, 3050, 2900 1.97 (s, 3H, COCH,)
(R10b) (p) 1640, 1540, 1480 2.12-2.20 (m, 1H, H-3a)

1450, 1370, 1210
1190, 1155, 1005
980, 860, 780

2.64-2.75 (m, 1H, H-38)

2.93 (4, 1H, J=7.2 Hz, CH)

4.57-4.65 (m, 1H, H-4)

4,75 (4, 1H, J=7.2 Hz, H-2 or 5)
4.82 (a4, 14, J=2,0 hz, J=12.5 Hz,
H-2 or 5) 5.28 (d, 14, J=7.9 Hz, MNH)
7.04-7.40 (m, €H, aram)
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Table 3 (Contimued)
— . Substituent e
Ref. Bxp. No.
P IR Spectrum NMR Spectrum
(Ccng/, NS} Rl .R3 3 I )
10 H -cocms Cl . 3250, 2050, 2950 1.99 (s, 3H, max3)
(R10c) . {p) 1640, 1540, 1480 2.08-2.21 (m, 1H, H-3a)
1365, 1220, 1080 2.47-2.54 (m, 1H, H-3B)
1040, 1010, 815 3.36 (4, 14, J=6.0 Hz, C(H)
4.21-4.32 (m, 1H, H-4)
4.92 (ad, 1H, J=1.7 Hz, J=9.3 Hz,
H-2 or 5) 4.95-5.02 (m, 1H, H-2 or 5)
5.85 (4, 1H, J=7.2 Hz, MNH)
6.,99-7.41 (m, 7H, aram)
7.58 (43, 1H, J=1.1 Hz, J=6.1 Hz, H-6)
11 H -ch}l3 -0{3 3300, 3000, 2900 1.91 (s, 3H, 03(}!3)
= (Rlla) (p) 1640, 1540, 1480 2.20-2.28 (m, 1H, H-3a)

1450, 1250, 1220
970, 960, 750

2.37 (s, 3H, 0{3)

2.42-2,53 (m, 1H, H-38)
4,50-4.55 (m, 1H, H-4)
4.72 (dd4, 1H, J=1.3 Hz,
H-2 or 5) 5.25 (s, 1H,
5.73 (¢, 14, J=14.7 Hz,
7.00-7.32 (m, 7H, arcm)
7.52 (44, 14, J=1.2 Hz,

J=11.9 Hz,
H=-2 or 5)
NH)

J=7.3 Hz, H-6)
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o : Table 3 (Contimed)
o Substi tuent Melting
; ! n R H ~coc, ~cu, . 3300, 1640, 1540 1.96 (s, 3H, COCH,)
(RL1E) () 1480, 1375, 1210 2.11-2.20 (m, 1H, H-3a)
o 1055, 980, 810  2.37 (s, 34, CH,)
780 2.69-2.81 (m, 1H, H-38)
3.04 (d, 1H, J=7.9 Hz, O
4.58-4.65 (m, 1%. K-4)
4.75 (4, 1H, J=7.2 Hz, H-2 or 5)
| 4.81 (4, 1H, J=11.9 Hz, H-2 or 5)
i 5.29-5.31 (m, 1H, NH)
7.04-7.36 {m, 8H, aram)
n H H ~coa, -, 3250, 2900, 1640 1.96 {s, 3, COCH, !
(Rl1c) () 1540, 1480, 1440 2.17-2.26 (m, 1H, H-3a) @
1360, 1220, 1040 2.38 (s, 34, CH,) |
960, 2i0, 860  2.44-2.52 (m, 1H, H-38)
750 3.25 (4, 1H, J=6.6 Hz, CH)
4.22-4.27 (n, 1H, H-4)
4.92 (&, 1H, J=2.6 Hz, J=10.6 Hz, |
T, . B-2 or 5) 5.02 (dd, 1H, J=5.9 Hz,
E o J=8.6 Hz, H=2 or 5) ‘
5.75-5.79 (m, 1H, NH) |
/ 6.99-7.39 (m, 7H, arcm)

7.59 (44, 1H, J=2.0 Hz, J=7.9 Hz, H-6)
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"320, 1215, 1160
1115, 1070, 1060
985, 860, 830
780, 755

2,65-2.76 (m, 1H,
2.87-2.90 (m, 1H,
4,59-4.67 (m, 1H,

H-38)
CH)
H-4)

4.77 (&4, 14, J=6.6 Hz, J=9.3 Hz,
H-2 or 5) 4.89 (4, 1H, J=11.9 Hz,
H-2 or 5) 5.27-5.30 (m, 1H, NH)
7.06-7.67 (m, 8H, acam)
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Table 3 (Con’imied)
Substituent Melting
Ref. Exp. No. ’ '
_ . Point (°C) IR Spectrum NMR Spectrum
(Carmp. No.) RF = ) = (Appearance)
12 H H -C:‘ 3280, 3050, 2900 1.94 (s, 3%, Gls).
(R12a) (p) 1640, 1550, 1485 2.27-2.46 (m, 24, H-3)
1330, 1225, 1165 4.29 (br, s, 1H, OH)
1120, 1070, 1020 4.51-4.60 {(m, 1d, H-4)
980, 830, 760 4.86 (a4, 14, J=2.6 Hz, J=10.6 Hz,
735 H-2 or 5)
5.25 (B' m' H-Z or 5)
5.69 (4, 14, J=6.6 Hz, NH)
7.00-7.66 (m, 8H, arcm)
12 H H =CF. 3280, 3050, 2920 1.97 (s, 3H, G~l3)
(R12b) (p) 1645, 1545, 1480 2.17-2.24 (m, 1H, H-3a)
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Table 3 (Continued)

Ref. Bxp. No. _Sibstitwent p?i:xth(?c) RS = NR S
(Camp. No.) rE rZ R ) (Appearance) pectrum ' pectrum
12 H a ~coci, -, 3250, 3070, 2900 2.00 (s, 3H, CH,)
(R12¢) ® 2850, 1640, 1545 2.11-2.26 (m, 1H, H-3a)
1480, 1445, 1370 2.52-2.60 (m, 1H, H-38)
1320, 1220, 1160 3.03 (d, 1H, J=5.9 Hz, CH)
1120, 1110, 1060 4.24-4.36 im, 1H, H-4)
1040, 825, 755  4.98-5.04 (m, 2H, H-2, 5)
720 5.72-5.76 (m, 1H, Ni)
. 7.01-7.68 (m, 8H, arcm)
13 n H ~C0CH, ~000CH,  (amorphous) 3500-3100, 1720 1.85 (b, 1H, OH)
(R13a) (p) 1649, 1540, 1480 1.92 (s, 3H, Ac)

v8 -

1280, 1220, 1110 2.24-2.45 (m, 2H, H-3a, H-38)
1050, 980, 765 3.91 (s, 3H, 0)2(}{3)
4.52 (m, 1H, H-5)
4.86 (44, 1H, J=11.2 Hz, 1.6 Hz, H-2)
5.23 (s, 1H, H-5)
5.83 (d, 1H, J=7.3 Hz, NH)
7.01 (4, 1H, J=7.9 Hz, H-9)
7.12-7.23 (m, 2H, H-7, H-8)
7.47 (4, 24, J=11.9 Hz, H-2')
7.50 (m, 18, H-6) i
8.04 (4, 24, J=11.9 Hz, H-3') ﬂ
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Table 3 (Continued)

Substituent Melting

Point (°C) IR Spectrum
R g (Appearance)

NMR Spectrum

~ (R13c)

(R19D)

=
=

N '°°°°¥3 (amorphous)

(p)

-(II:H3 -000013 (amcrphcus)

(p)

’m(ciz) 5—-@ H 30542, 3020, 2920

1640, 1540, 1480
1455, 1210, 1050
980, 760, 695

1.97 (s, 3H, Bz}

2.05-2.22 (i, 1H, H-3a)

2.68 (m, 14, H-38)

3.92 (s, 3H, 002013) 4.60 (m, 1H, H-4)
4.78 (a, 1H, J=6.6 Hz, H-5)

4.92 (4, 14, J=11.9 Hz, B-2)

5.49 (4, 14, J=7.9 Hz, NH)

6.95-8.07 (m, Ar})

1.96 (s, 3H, Ac)

2,05-2.22 (m, 1H, H-3a)

2.54 (aad, 14, J=14.5 Hz, 4.6 Hz, 2.6 Hz,
H-38) 3.92 (s, 3H, (I)2CH3)

4.26 (m, 14, H-4) 4.99 (m, 2H, H-2, H-5)
6.07 (d, 1, J=7.9 Hz, NH)

6.99-8.07 (m, Ar)

1.84-2.02 {m, “H. H-3')

2.10-2.16 (m, 2, H=2')

2.57-2.78 (m, 4H, H-3, H-4')

3.70 (br, 14, CH) 4.59 (m, 1H, H-4)
4.77 (@, 14, J=6.6 Hz, H-2 or 5)
4.84 (a3, 1H, J=1.3 Bz, J=11.9 Hz,
H-2 or 5) 5.41 (4, 1H, J=7.9 Hz, NH)
7.04-7.44 (m, 14H, arcm)

- S8
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Table 3 {Continued)
4 Substituent Melting
; x(vec;pmgor)ao S = — Joint () IR spectrum NMR Spectrum
? = 19 H -co(ciéa@ H 3050, 3010, 2920 1.84-1.94 (m, 2H, H-3')
) (R1%c) : 2840, 1645, 1550 2.10-2.23 (m, 3H, H-2', H-3a)
1485, 1450, 1230 2.51 (m, 1H, H-3g)
& 1040, 970, 760  2.57-2.62 (m, 2H, H-4')
: 735, 695 3.34 (br, s, 1, O 4,26 (m, 14, H-4)
¥ 4.96-5.05 (m, 2H, H-2, H-5)
o 5.73 (m, 1H, H-6)
B © 7.04-7.47 (m, 13H, arcm)
7.59 (a4, 1H, J=2.0 Hz, J=7.3 Hz, H-6)
20 H -azz:ni‘-C>a:H_J H (0il) 3300, 2900, 1640 2.15 (m, 1H, H-3a) 2.41 (m, 1H, 5-38)
(RZQa} N 1500, 1240, 1030 3.44 (s, 2H, Gizl\t) 3.78 (s, 3H, @3)
900, 820, 760  4.28 (d, 1H, J=11.9 Hz, H-5)
695 4.46 (m, 1H, H-4) 5.38 (m, 2H, H-2, NH)
i 6.75 (d, 28, J=9.2 Hz, H-3")
s 6.87 (@, 24, J=9.2 Hz, H=-2')
.6.95 (44, 1H, J=7.9 Hz, 1.3 Hz, H-~9)
] 7.1-7.5 (m, 8H, arcm)
g 20 H -mlz-'@m}% u 160~-162 3270, 1635, 1500 2.12 (m, l1H, H-3a) 2.68 (m, 1H, H-38)
S (R20b) / 1215, 1200, 1180 3.46 (s, 28, GLAT) 3.77 (s, 3H, OCH,)
= 1020, 885 4.45 12, 1H, J=11.2 Hz, H-5)
4.57 {m, 28, H-2, H-4) 5.08 (m, 1H, N)
6.73° (@, 2H, J=8.6 Hz, :-3')
6.95 (d, 2H, H-7, 1-8)
7.2-7.4 (m, 7H, aram)
r
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Table 3 (Continued)
Substituent Melting
e 3 — g ) T spectrn o spectn
hiads R R® R . R (Appearance)
20 H -cocs;@-ocx: H 169-171 3250, 1640, 1505 2.06 (m, 1H, H-3a) 2.4 (m, 1H, H-38)
i (R20c) 1240, 1220, 1040 3.48 (s, 2, C!!zm:) 2.80 (s; 3H, 0013)
AN 760 4.24 (m, 1H, H-4) 4.93 (m, 2H, H-2, H-5)
5.75 (m, 1H, NH)
6.82 (4, 2H, J=8.6 Hz, H-3')
6.95 (43, 1H, J=7.9 Hz, 1.3 Hz, H-9)
7.05 (a4, 2H, J=8.6 Hz, H-2')
7.1-7.4 (m, TH, aran) 7.53 (m, 1H, H-6)
21 H m@-oa H 154-156 - 3500-2700, 1625 2.16 (m, 1H, H-3a) 2.36 (m, 1H, H-38) |
(R21a) 1500, 1220, 1040 3.39 (s, 2H, CHAr) 4.36 (m, 1, H-5) o
820, 760 4,46 (m, 2H, H-2, H-4) ~
5.23 (s, 1H, Ar-OK) g
5.53 (4, 1H, J=7.3 Hz, NH)

6.60 (4, 2H, J=8.6 Hz, H-3')

6.79 (4, 2H, J=8.6 Hz, H-2')

6.93 (ad, 1H, J=7.9 Bz, 1.3 Hz, H-9)
7.09 (m, 1H, H-7) 7.19 (m, 1H, H-8)
7.25-7.38 (m, 6H, arcm)
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Table 3 (Continued)
: Substituent ' Melting
Ref, Exp. No. : ;
\ - . Point (°C) IR Spectrum R
(Camp. No.) % S ) = _ Spectrum

(Appearance)

189-190 3500-2900, 1640
' 1500, 1480, 1440
- 1210, 1040, 745

_ 225-227 3500-2900, 1645
(R21c) . 1525, 1510, 1480
- 1440, 1260, 1225
1040, 755, 695

2.04 (dad, 1H, J=15.2 Hz, 4.0 Hz, 1.3 Hz,
2,67 (m, 1H, H=38)

H-3a)
3.42
4.55
4.63

(s,

a,
@,

z,
1H,
1H,

CHZAr) 4.44 (m, 1H, H-4)
J=21.2 Hz, H-2)
J=6.6 Hz, H-5)

6.67 (4, 24, J=1.9 Hz, H-2")
6.90 (@, 24, J=7.9 Hz, H-3%)
6.97 (d, 1H, J=7.9 Hz, H-9)
7.03-7.13 (m, 2H, H-7, H-8)
7.22-7.40 (m, 6H, arcm)

2.07 (&34, 14, J=13.9 Hz, 11.2 Hz, 7.3 Hz,
H-3a) 2.53 (add, 1H, J=13.9 Hz, 4.6 Hz,
2.6 Hz, H-38) 3.41 (s, ZH, QHAr)

4.17 (m, H, 3-4)

4.88 (4, 1H, J=8.6 Hz, H-5)

4.97 (a4, 1H, J=11.2 Hz, 2.6 Hz, H-2)
6.73 (@, M, J=8.6 Hz, B-3')

6.94 (3d, 1H, J=7.9 Hz, 1.3 Hz, H-9)
6.95 (4, 2H, J=8.6 Hz, H-2')

7.10-7.24 (m, 2H, H-7, H-8)

7.30-7.38 (m, SH, aram)

7.48 (4, 1H, J=7.9 Hz, H-6)
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Table 3 (Continued)
Substituent. Melting
Ref, Exp. No.
- : Point (°C) IR Spectrum NR Spectrum
(Camp. No.) R rR® R R4 (Appeacance)
22 H (!:H3 H 3350, 3050, 2940 2.14 (m, 1H, B-3a) 2.68 (m, 1H, H-3B)
(R22D) 2840, 1640, 1600 3.47 (d, 2H, J=3.9 Hz, H-2')
-0111_2 @3 1590, 1515, 1455 3.78 (s, 3H, 0013) 3.85 (s, 3H, OCH3)
: 1420, 1260, 1215 4.45-4.60 (m, 3H, H-2, H-4, H-5)
1155, 1025, 995 5.20 (4, 1H, J=8.6 Hz, NH)
760, 700 6.57-7.44 (m, 12H, arcm)
22 H @3 H 3380, 3050, 2900 2,07 (m, 1H, H-3a) 2.43 (m, 1H, H-38)
(R22c) 1630, 1540, 1515 3,05 (d, 1H, J=5.9 Hz, OH)
-C0CH. 0013 1450, 1260, 1220 3.48 (s, 2H, wz) 3.82 (s, 3H, 0(}13)

1150, 1020, 950 °

750

3.82 (s, 3H, 0CH;) 3.88 (s, 3H, OCH,)
4.27 (m, 1H, H-4)

4.91-4.98 (m, 2H, H-2, H-5)

5.83 (@, 1H, J=7.3 Hz, NH)

6.66-7.38 (m, 1H, aram)

7.52 (dd, 1H, J=1.3 Hz, J=7.3 Hz, H-6)

68 -
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Table 3 (Continued)

s i W e
(Canp. Nov.) T 2 R . pectrum NR Spectrum
23 B H OH H (amorphous) 3500-2500, 1620 = 2.20 (m, 1H, H-3a) 2.41 (m, 1H, H-38)
(R23a) 1500, 1440, 1220 3.37 (s, 2, CH,-Ax) 4.39 (m, 1H, H-4)
-0 oH 1100, 1040, 740 4.40 (44, 1H, J=11.9 Hz, 2.0 Hz, H-2)
4.50 (@, H, B-5)
5.56 (d, 1, J=7.3 Hz, NH)
6.37 (a3, 1H, J=7.9 Hz, 2.0 Hz, H-6')
6.53 (d, 1H, J=2.0 Hz, H-2')
6.69 (4, 1H, J=7.9 Hz, H-5)
6.97 (4, 14, 3=9.2 Hz, 1.3 Hz, H-9)
7.12-7.40 (m, €H, aram)
23 H H O H  (amorphous) 3500-3000, 1640 2.05 (m, 1H, H-3a) 2.64 (m, 1H, H-3p)
(R23b) 1520, 1460, 1220 3.36 (s, 28, GLAr) 4.45 (m, 1H, H~4)
—CocH,; OH 1040, 980, 750 4.61 (m, 2H, H-2, H-5)

3 695

6.41 (dd, 1H, J=7.9 Hz, 2.0 Hz, H-6')
6.59 (d, 1H, J=2.0 Hz, H-2')

6.67 (d, 1H, J=7.9 Hz, H=5')

6.97.(d4, 1K, J=7.9 Hz, H-9)

7.03-7.14 (m, 2H, H-7, H-8)
7.21-7.40 (m, €H, aram)
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Table 3 (Contimed)

Substituent Melting

Point (°C) IR Spectrum
(Appearance)

R r

NMR Spectrum

24 H
(R2)

OH H (amorphous) 3500-2900, 1610
1510, 1480, 1340
1280, 1220, 1100

1030, 740, 680

2.00 (m, 1H, H-3a) 2.28 (m, 1H, H-38)
3.25 (s, 24, QiAr) 4.15 (m, 1H, H-4)
4.€8 (d, ld, J=11.2 Hz, H-2)
4.83 (4, 1H, J=8.6 Hz, H-5)

. 6,36 (d, 1H, J=8.6 Hz, NH)

198-200 3350, 3100, 1640
1560, 1480, 1350
1210, 1060, 950
720

6.48 (4, 1M, J=7.9 Hz, H-5')
6.61 (m, 2H, H-2', H-6')
6.86 (4, 14, J=7.9 Hz, H-9)
6.93 (m, 14, H-7) 7.09 (m, 1H, H-8)
7.13-7.24 (m, SH, arcm)

7.34 (m, 1H, B-6)

2.04 (m, 1H, B-3a) 2.68 (m, 1H, H-38)
3.52 (s, ZH, CGHA) 4.44 (m, 1H, H~4)
4.80 (d, 1H, J=6.6 Hz, H-5)

4.91 (&, 1H, J=11.9 Hz, 2.0 Hz, H-2)
7.01 (4, 1R, J=7.9 Hz, H-9)

7.09 {m, 1H, B-7) 7.24-7.38 \m, 7H, aram)
7.67 (m, 1H, H-6)

8.39 (d, 1H, J=2.0 Hz, H-2')

8.44 (a4, 1H, J=5.3 Hz, 1.3 Hz, H-6')

_‘[6_
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Table 3 (Continued) ’

Substituent. Melting

Ref. Exp. No. J

(Camp. No.) R %) ) =2 (Point ( C)) IR Spectrum MR Spectrum

24 B R —cocH; H 193-194 3250, 3100, 1640 2.13 (m, 1H, H-3a)
(R2c) ,U 1560, 1480, 1220 2.54 (d&d, 1, J=14.5 Hz, 4.6 Hz, 2.6 Hz,
, N

1040, 950, 760
7z¢, 700

H-38) 3.49 {s, 24, G{zhr)

4.21 (m, 14, H-4) 4.93 (;m, <H, H-2, H-5)
7.98 (a3, 14, J=7.9 Hz, 1.3 Hz, H-9)
7.11-7.45 (m, 8H, RAr)

7.49-1.55 (m, 2H, H-6, H-5')

8.40 (s, 1H, H-2')

8.46 (@, 1H, J=4.6 Hz, H-6")

- 26
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Table 4 -
» 0
c/ \-n
m. . . klti!g
(Cmp?;go.?o Point (*C) IR Spiectrum NMR Spectnam
(Appearance)
25 1.97-2.21 (m, 2H, H-3) 4.23 /m, 1H, B-4)
(R25a) 5.17 (a3, 1H, J=3.3 Hz, J=5.3 Hg, H-2)
5.95 (a4, 1H, J=9.2 Hz, H-5)
6.49 (s, 1H, NH) !
~ 7.01-7.48 (m, 98, arcm) : S
: 1
25 3230, 3000, 2850, 1760 2.34 (m, 1H, H-3a) 2.78 (m, 1H, H-3B)
{R25b) 1600, 1570, 1480, 1445 4.45 (m, 1H, H-4)
1350, 1310, 1230, 1040 5.22-5.31 (m, 2H, H-2, 5)
1025, 1005, 755, 690  5.81 (4, 1H, J=11.9 Hz, NH)
6.99-7.44 (m, 8H, aram)
7.57 (a4, 1K, J=1.3 Hz, J=7.8 Hz, H-6)
25 189.5-190: = 3220, 3130, 2830, 1770 2.34-2.54 (m, 2H, H-3) ~3.84 (m, &, H-d)
(R25¢) 1605, 1580, 1485, 1450 4.67 (44, 1H, J=2.0 Hz, J=10.6 Hz, H-2)
1320, 1240, 1020, 980 5.66 (4, 1H, J=10.6 Hz, H-5) s
* 760, 700 * 6.01 {s, M, NH) :

7.07-7.54 (m, 9H, arom)




Table 4 (Continued)

IR Spectrum

R o

Melting -
Ref. Exp. No. R Point (°C)

(Ca!pr &.h\:’-) (P;EEBIE _:!)
25 H 3200,
(R254d) 1600,
1260,
1030,
26 -(CH,) 5 3000,
(R26b) 1470,
1320,

1020,

26 - (G!z) @ 3000,

(R26¢) 1600,
1400,
1150,
690

3130, 2880, 1745
1580, 1480, 1445
1240, 1215, 1105
970, 760, 700

2900, 1755, 1600
1450, 1400, 1350
1230, 1100, 1040
92G, 750, 690-

2900, 2850, 1750

1570,
1350,
1020,

1480, 3430
1330, 1220
955, 760

2.07-2.32 (m, 2d4, H-3) 4.56 (m, 1H, H-4)
5.26 (m, 14, H-2)

6.07 (4, 1H, J=9.2 Hz, H-5)

6.47 (33, 14, J=2.0 Hz, J=8,.6 Hz, NH)
7.14-7.41 (m, 8H, aram)

7.54 (a4, 18, J=2.0 Hz, J=8.6 Hz, H-6)

1.93 (m, 1H, H-3a) 2.52 (m, 1H, H-38)
2.87 (t, 28, J=7.3 Az, H-2')

3.34-3.57 (m, 2H, H-1')

4.17 (m, 1H, H-4)

5.15 (ad, 1H, J=4.€ Hz, J=11.9 Hz, H-2)
5.57 (d, 1H, J=11.9 Hz, H-5)

6.95-7.43 (m, 13H, aram) )

7.54 (@, 4, 1M, J=1.3 Hz, J=7.9 Hz, H-6)

1.98 (m, 1H, H-3a) 2.17 (m, 1H, H-38)
2.88 (t, 2H, J=7.3 Hz, H-2')

3.38-3.57 (m, 3H, H-4, 1')

4.48 (a4, 1H, J=1.3 Hz, J=11.2 Hz, H-2)
5.44 (4, 1H, J=10.5 Hz, H-5)

7.02-7.46 {m, 13H, aram)

7.52 (m, 1H, H-6)

V6
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Table 4 (Continued)

Melting
Point (°C)
(Appearance)

IR Spectrum

NMR Spectrum

27
(R274)

28
(R28Db)

e

3060,
1605,
1360,
1030,

3020,
1580,
1400,
1100,

3040, 2890, 1770
1580, 1490, 1390
1240, 1230, 1040
770, 700

2920, 1760, 1600
1480, 1445, 1425
1255, 1215, 1170
1040, 930, 825

770, 750, 720, 690

3020,
1600,

2930, 2860, 1760
1580, 1485, 1455

1410, 1360,

1100,

1040,

750, 700

1320, 1235
1020, 920

2.24-2,52 (m, 2H, H-3)

2.84 (s. 3H, N-Gla) 3.49 (m, 1H, H-4)
4.68 (4, 14, J=11.2 Hz, H-2)

5.53 (4, 1H, J=10.6 Hz, H-S)

7.06-7.54 (m, SH, aram)

2,03-2,26 (m, 2H, H=3)

2.82 (s, 31, m‘la) 4.28 (m, 1H, H-4)
5.26 (dd, 1H, J=3.9 Hz, J=11.9 Hz, H-2)
5.94 (4, 1H, J=9.9 Hz, H-5)

6.52 (m, 1H, aram)

7.15~7.40 (m, 7H, aram)

7.52 (m, 1H, H-6)

1.79-1.94 (m, 2H, H-2')
2,17 (m, 1H, H-3a)
2,56-2,74 (m, 3H, B-38, 3)

3.17 (m, 1H,
3.41 (m, 1H,
5.21 (m, 1H,
5.60 (4, 1H,

H-1'a)

H-1'8) 4.20 (m, lH, H-4)
H-2)

J=11.9 Hz, H-5)

6.95-7.42 (m, 13H, aram)
1.54 (4, 1H, J=7.9 Hz, H-6)

-96_
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Table 4 (Continued)
Ref. No Mel
- Bxp. No. R Point (°C) IR Spectrum NMR Spectrum
(Gatp. No.) (Wm)
28 - (CH,) 3-@ 3000, 2900, 2850, 1650 1.82-1.93 (m, 2H, H-2')
(R28¢c) 1600, 1570, 1480, 1440 2.22-2.36 (m, 2H, H-3)
1400, 1350, 1320, 1220 2.65 (dd, 2H, J=6.6 Bz, J=8.6 Hz, H-3')
1020, 960, 760, 685 3.18-3.41 (m, 2H, H-1')

3.57 (m, 1H, H-4)

4.63 (a4, 1H, J=2.6 Hz, J=10.6 Hz, H-2)
5.50 {4, 1H, J=10.6 Hz, H-5)

7.05-7.48 (m, 13H, aram)

7.53 (m, 14, H-6)

1.98 (m, 14, H-3a) 2.39 {m, 1H, H-3B)
3.06 (t, 24, J=7.2 Hz, H-1')

3,54 (m, 1H, H-4) d
3.60-3.74 (m; 2H, H-2')

4.53 (43, 14, J=1.3 Hz, J=11.2 Hz,

H-2 or 5) 5.45 (4, 1H, J=11.2 Hz,

H-2 or 5) 7.03-7.63 (m, 12H, aram)

8.43 (d, 1H, J=3.9 Hz, H-3")

96
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Formulation 1 Capsule

Ingredients for one capsule

(1) Compound lc (Example 1) 10 mg
(2) Lactose 59.5 mg
(3) Corn starch 80 mg
(4) Soft silica anhydride 0.5 mg

Total 150 mg
Procedure

The above-mentioned components were thorcughly
mixed and then filled in a gelatin capsule.
Formulation 2 Tablet

Ingredients for one tablet

(1) Compound 1lc of Example 1 10 mg
(2) Lactose 59 mg
{3) Corn starch 70 mg
(4) Corn starch paste 10 mg
(5)  Magnesium stearate 1 mg
Procedure

The above-mentioned components were mixed and
pressed to a tablet form according to a conventional
procedure.

Biological test

Hypoglycemic activity, hypotensive activity, and
platelet coagulation inhibiting activity of the present
compounds were tested as follow.

1. Hypoglycemic activity
Male ddY mice aged five to six weeks were
starved for 24 hours, and test compound was then admin-
istered, i.e., in the form of CMC suspension. After
30 minutes from the administration, a blood sample was
obtained from tale, the sample was immediately centri-
fuged, and the glucose concentration in serum was
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determined by a glucose oxidase method (using a commer-
cially available kit).

2. Hypotensive activity

Twenty-week aged male spontaneous hypertensive

rats (SHR) were anesthetized with ether, and a cannulé
was inserted into the aorta. After one day, the cannula
was connected to a pressure transducer, and the blood ;
pressure was continuously measured under non-arrest and i
non-anesthetic conditions. A test compound was orally
administrated in the form of a 0.5% CMC suspension
after over night-starvation of the SHR.

3. Platelet coagulation inhibiting activity

Healthy men, and male white rabbits having a

body weight of 4 kg, were used. Blood samples were
obtained from an elbow vein in case of the men, or from
an ear artery in the case of the white rabbits, and
0.31% or 0.38% citric acid was added to each sample.
The samples were centrifuged to obtain platelet rich
plasma (PRP), which were then subjected to measurement
of the blood platelet coagulation ability. ' ADP,
arachidonic acid, collagen, platelet activating factor
(PAF) , epinephrine and Ca” ionophori 4-23187 were used
as the coagulation inducer. The test compound was
dissolved in dimethylsulfoxide, and the solution was
added to the PRP for administration,

Result

Among the compounds of the present invention,
compounds 1(lb, lc¢, 1d), 4(4c), 6(6c), 7(7b, 7¢), 8(8c),
10(l0a, 10c) 1l1l(llc), 13(l3a, 13b, 1l3c), l4(l4c),
16(l6c), 17(L7b, 170¢), 18(18c), 20(20c), 21(21c),
25(25¢c), 26(26¢c), 27(27c), 28(28c), 31(31lc), «nd 32(32c)
showed a significant hypoglycemic activity at a dose of
10 mg/kg P.O. Further, compound 1l(lc) showed a signifi-
cant hypoglycemic activity at a deose of 10 mg/kg as well
as a hypotensive activity and platelet coagulation
inhibiting activity.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A 2—pheny1benzoxepin derivative represented by
the following formula (I): -
-
/,Ry

1 OH -~ N

R4

wherein R and R2 independently represent a hydrogen
atom, halogen atom, hydroxyl group, methyl group or
methoxy group; '

R3 and R4 independently represent a hydrogen
atom, lower alkyl group or the group -(CH)n-Y wherein n

'represents_an integer of 1 to 5, and Y represents
 phenyl, phenyl substituted with one to three

substituents selected from the group consisting of 16Wer
alkyl, lower alkoxy, halogen and hydroxy; pyridyl,
pyrazinyl, pyrimidyl, furyl, or thenyl; or

R3 and R4, together with a nitrogen atom to which

they are bonded, form pyrolidine ring, piperidine ring,

piperazine ring, morpholine ring or thiomorpholine ring;_

and

R répresents a hydrogen atom, halogen atom, Cl—G
straight or branched alkyl group, trifluoromethyl,
methoxy, or COOR® group; wherein R6 represents a lower

alkyl group; and

pharmaceutically acceptable acid addition salts
thereof. ‘
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2. A 2-phenylbenzoxepin derivative according to
claim 1, wherein the lower alkyl group R3 or rRY is

selected from the group consisting of methyl, ethyl,
propyl, butyl, pentyl and hexyl.

3. A 2-phenylbenzoxepin derivative accoxrding to
claim 1, wherein the derivative is in a form selected
from that consisting of an individual stereoisomer or a
mixture of stereoisomers.

4. A pharmaceutical composition comprising a
2-phenylbenzoxepin derivative according to any one of
claims 1, 2 or 3 or pharmaceutically acceptable agid
addition salt thereof and a pharmaceutically acceptable

carrier.

5. A process for production of a 2-phenylbenzoxepin
derivative represented by the following formula (I):

wherein Rl and R? independently represent a hydrogen
atom, halogen atom, hydroxyl group, methyl group or
methoxy group;

R® and R4 independently represent a hydrogen
atom, lower alkyl group or thé group =-(CH3)n-Y wherein n
represents an integer of 1 to 5, and Y represents
phenyl, phenyl substituted with one to three
substituents selected from the group consisting of lower
alkyl, lower alkoxy, halogen and hydroxy, substituted
phenyl, pyridyl, pyrazinyl, pyrimidyl, furyl, or thenyl;
or
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R3 and R4, together with a nitrogen atom to which
they are bonded, form pyrolidine ring, piperidine ring,
piperazine ring, moxrpholine ring or thiomorpholine ring;

and .

RS represents a hydrogen atom, halogen atom, Ci_¢
straight or branched alkyl group, trifluoromethyl,
methoxy, or COOR® group; wherein R6 represents a lower
alkyl group; and

pharmaceutically acceptable acid addition salts
thereof, comprising the steps of:

(a) reducing a compound represented by the
following formula (VI):

wherein R1, R2, R3, R4, and R5 have the same meanings as
defined above; ox

(b) for production of a compound of the formula
(1) wherein R3 and R4 represent a hydrogen atom,
reducing an oxime represented by the following formula
(VII):
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RS'

1

wherein R, R2 and R_5 have the same meaning as defined

above, and if necessary, hydrolyzing the reduced product;

or

(c) for production of a compound of the

formula '(,I). wherein R3 represents a hydrogen atom and R4’

" represents the group —(CHz)n—Y wherein n and Y have the

same meaning as defined abo;e, reacting a compound of the
3 and R4
a halogen compound represented the formula (VIII):

formula (I) wherein R represent hydrogen atom with

X-( CH., )E—Y (VIII)

wherein X represents a halogen atom and n and Y have t:hé
same meanings as defined above; or '

(d) for production of a compourd of the
formula (I) wherein R3 represents a hydrogen atom and R;4 '
represents the group _('CHZ)n,—Y wherein n and Y have the
same meaning as defined above, reacting a compound of the
formula (I) wherein R"3_ and R4

with a halogen compound represented the formula (VIII'):

represent a hydrogen atom

=C OH . -y A . '., 1)
X-CO(CHy)p 1Y | (vrII')

wherein X represents halogen atom and n and Y have the
same meanings as defined above, and reducing the product;

or
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(e) for production of a compound of the
formula (I) wherein R3 represents a methyl group and R4
represents the group ~(CH2)n—Y wherein n and Y have the
same meanings as defined above, reducing a compound

represented by the following formula (X):

wherein Rl, RZ, RS, n, and Y have the same meanings as

defined above; and optionally

(f£) converting the resulting compound to
salts, or resulting salt to other salts or a free
compound.

6. A process according to claim 5, wherein in
the variation (a), reduction is carried out using sodium
borohydride as a reducing agerit.

7. A process according to claim S5, wherein ip
the variation (b), the compound (VII) is reduced using
lithium aluminium hydride as a vreducing agent.

8. A process according to claim 5, wpgrein in
the variation (b), the :#ompound (VII) is reduced by zinc
powders and acetic acid in acetic anhydride followed by
sodium borohydride, and then the reduced product is
hydrolyzed under an alkaline condition.
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9. A process according to claim 5, wherein in
the variation (d), the reduction is carried out using
lithium aluminium hydride or diborane-THF complex as a

reducing agent.

10. A process accoxding to claim 5, wherein in
the variation (e), the reduction is carried out using
lithium aluminium hydride as a reducing agent.

DATED THIS 18TH DAY OF DECEMBER 1989
SUNTORY LIMITED

By its Patent Attorneys:

GRIFFITH HACK & CO.

Fellows Institute of Patent

Attorneys of Australia.




