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

1 9wherein RA and H independently represent a hydrogen 
atom, halogen atom, hydroxyl group, methyl group or 
methoxy group;

R3 and rA independently represent a hydrogen 
atom, lower alkyl group or the group ~<CH2)n-Y wherein n 
represents an integer of 1 to 5, and Y represents 
phenyl, phenyl 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

and , together with a nitrogen atom to which 
they are bonded, form pyrolidine ring, piperidine ring, ;
piperazine ring, morpholine ring or thiomorpholine ring;
and

R5 represents a hydrogen atom, halogen atom, r 1 — 0
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-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 classified into two types:
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 regimen which is a 
major method of curing diabetes, sulfonylurea compounds, 
sulfonylamide compounds and biguanide compounds are used

15 as therapeutic agents for alleviating diabetes. However, 
a long-term internal administration of these agents may 
cause various side effects, such as hepatic disorders, 
severe hypotension, and the like.

SUMMARY OF THE INVENTION

20 Accordingly, the present invention provides new
2-phenylbenzoxepin derivatives exhibiting an excellent 
hypoglycemic activity, platelet coagulation-inhibiting 
action, and hypotensive activity.

More specifically, the present invention provides a
25 2-phenylbenzoxepin derivative represented by the follow

ing general formula (I):

t et t € (■«< C 0

(I)

< e c o e c « 4? r'' 1 2 < Pwherein R and R independently represent a hydrogen

O
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atom, halogen atom, hydroxyl group, methyl group or 

methoxy group;
3 4 'R and R independently represent a hydrogen atom,

lower alkyl group or the group —(CH^) -Y, wherein n -
represents an integer of 1 to 5 and Y~represents an

optionally substituted aromatic group or heterocyclic
group; or ‘

3 4R and R , together with a nitrogen atom to which 

they are bonded, form an optionally substituted hetero
cyclic group; and

5
R 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):

ί

• ft• 9ft ft ft ft
. ft ft ft .• ft 4»ft · ft

I- Ο

• ft ·ft » ' ftft ft ft ft

!■

(VI,

35
• ··ft ft ft• ft.· ft
ft ·* ft ft ft

defined above; or
(b, for production of a compound of the 

3 4formula (I, wherein R and R represent a hydrogen atom, 
reducing an oxime represented by the following

KT

V,V,,.
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formula (VII)

N-OH

(VII)

10

• 12 5wherein R , R and R have the same meanings as defined 

above, and if necessary, hydrolyzing the reduced 

product; or

formula
(c) for production of a compound of the

3 4(I) wherein R represents a hydrogen atom and Rq

15

20

represents the group - (CH2) -Y wherein n and Y have the 
same meanings as defined above, reacting a compound of 
the formula (I, wherein RJ and R4 represent a hydrogen 
atom with a halogen compound represented the
formula (VIII):

X-(CH2)n-Y (VIII)
wherein X represents a-halogen atom and n and Y have the 
same meanii gs as defined above; or

(d) for production of a compound of the 
(I) wherein R3 represents a hydrogen atom and R4formula 

represents the group (CH2)n_Y wherein n and Y have the
25

tfl «
*«

« ft• « • U
• 9 ♦

9• · » » 
fl «
» ·*·

* Λ

» fl
30

same meanings as defined above, reacting a compound of 
the formula (I) wherein R3 and R4 represent a hydrogen 
atom with a halogen compound represented by the 
formula (VIII’):

X-CO- (CH2) η_1-Y (VIII',
wherein X represents a haTogen atom and n and Y have the 
same meanings as defined above, and reducing the 
product; or

(e) for production of a compound of the
3 4(I) wherein R represents a methyl group and R4formula

> < fe
ti* i

•«€·*. ’ $ 
fe r

35 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):
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(X)
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15

20

• ft 8 9
• ft tt 9

• * ft ft ft »
• ft 9
• β ft 9ft• ftftft

ft ft
• r«- ft<*

25

30
• o <• ft·

• ft Ift ft « ft

12 5wherein R , R , R , 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 
3 4R and R 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
3 4 . .groups R and R is, for example, pyridyl, pyraxinyl, 

pyrimidyl, furyl, or thenyl.
The unsubstituted or substituted heterocyclic ting 

3 4formed by R and R , as well as a nitrogen atom to which 
3 4R and R is bonded is, for example, a pyrolidine ring, 

piperidine ring, piperazine ring, morpholine ring, or 
thiomorpholine ring.

5The optionally substituted alkyl group R is, for 
example, halogenoalkyl, *v Cg straight, branched or
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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) :

(II)

15
wherein R , 
Bennett, et al., J

2 3R and R represent a hydrogen atom (P.
Ghem. Soc. Parkin Trans. I, (12),

2990 (1979) , or a compound of the formula (II) wherein
R1, 2 5R and R have the same meanings as defined above,

20

which compound can be synthesized according to the same 
procedure as described in J. Chem. Soc. , supra, is 
dissolved in an inert solvent such as benzene and then 
reacted with tri-n-*butyltin hydride and azobisiso- 
butylonitrile to form an benzoxepin derivative repre
sented by the general formula (III) ;• » · ·

• · 9
9 90

• ft 9

. 0 9 4 9ft• ft ft ft

• 4 4 4

♦ ftC · · ·

-R‘

(III)

• ft 1• ft ft

• ft I 4 9 99

35
ft ft. « ··· ft

e« « « 11 r< «

12 5wherein R , R 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 reacted with bromine to form a 
compound represented by the general formula (IV):
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(IV).

12 5wherein R , R and R have the same meanings as defined 
above.

Next, the bromide compound of the formula (IV) is 
reacted with an amine represented by the general 
formula (V):

HN^R4 (V)

3 4wherein R and R , have the same meanings as defined 
above, to form a compound represented by the general 
formula (VI):

"'-R4

4' · ·* β ·

R2 V

R'

(VI)

• ·• ·• ·<<
• »»• » ·• 9 Λ

» · *4 · «
*<· to lj

• · ** ♦ · ·»♦ ·

1 2 3 4 5 ·wherein R , R , R , R and R have the same meanings as 
described above. In this reaction, an inert solvent 
such as benzene, methanol or the like can be used as a 
reaction medium.

Finally, the compound of the formula (VI) is 
reduced with a conventional reducing agent, such as 
sodium borohydride, in a appropriate inert solvent such 
as tetrahydrofuran or methanol, to obtain a compound of 
the present invention represented by the general

35 formula (la):

ί U tit1 ff

• ·4 9< * · » :
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wherein R , 
described above.

10 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 chloride, 
in an appropriate inert solvent such as methylene

15 chloride, tetrahydrofuran, or an ether such as diethyl 
ether, to form an oxime represented by the general 
formula (VII):

Vs
• · ft• · β• ·ft
• ftftft · » ft .

• ft• «• · » ·

25

c·
·' ■ 9♦ ft ft ♦

• · a• ft ·• · ·

30

wherein RJ

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 (lb, :

• · ·
• fl ·

ft ft 4«

ft «ft ft ft < ftft ft *

(lb)



8

12 5wherein R , R and R have the same meanings as defined 
above, in a mixture of stereoisomers.

Alternatively, the compound of the general 
formula (lb, can be obtained by reduction of the oxime

5 of the general formula (VII) with zinc powders/acetic 
acid in acetic anhydride, followed by reduction of the 
reduced product with sodium borohydride and alkaline - 
hydrolysis.

The compound of the general formula (lb) can be
0 separated into four stereoisomers, by an appropriate 

separation means such as silica gel chromatography.
The above-mentioned compound (lb, can be converted 

to a compound of the present invention represented by 
the general formula (Ic,:

ft ft · ·
• »9 * '
ft· ·• ft ft ft · .·
* ft ft ft,

• · · »
• «« ft

25

30

• ftft • ft I ft 9 ft

ft" ft ' 1ft»»·

• II ft• « I ft«« I

wherein R
defined above, by reacting the compound (lb, with a 
halogen compound represented by the general 
formula (VIII,:

j:-(CH2)n-y (VIII)
wherein X represents a halogen atom, Y represents an 
optionally substituted aromatic or heterocyclic group, 
and n represents an integer of 1 to 5; or by reacting 
the compound (lb) with a corresponding acid h/jlide 
represented by the formula (VIII')

X-CO-(CH2,n_1-Y (VIII’)
S'hd 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 (lb) can be
converted to another compound of the present invention.

• ·• «

is r « ft t- e 
r «
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For example, the compound (lb) is reacted with carbonyl 
diimidazole to form an oxazolidin compound represented 
by the general formula (IX): · '

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):

• ·· *ft
ft, ft ft A

ft· · ft ft ft ft ft ft
ft* · ft ft• ft ft ft

• ftft ftft ft ft ft

• ftftft
ftft ft

tt * ft ft
• ft• ftft ft

»· ft ·* ft ftft * ft*

ft.ft ft • ft*
• ft

ft ft
ftfcft ft ft ft ft ft ft

12 5wherein R , R , R , n and Y have the same meanings as 
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); "

(Id)

P- ft.

i
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ft ft* ft · ft
ft* ft ft ft ft* ».· ft

ft ft ft ft ftft ft ft ft
ft «• «ft ft ft ft

ft ftft ft• ft 6 «
ft ft ft• ftft ft ft ft

• ftft ft * ftft ft ft ft

12 5wherein 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 as

5 hydrochloride, maleate, fumarate, tartarate, by treating 
the compound with a corresponding acid according to a 
conventional procedure. Moreover, the resulting salt 
can be converted to a corresponding free compound by 
treating with alkaline solution according to a conven-

10 tional procedure.
A mixture of stereoisomers of the present invention 

can be separated according to a conventional procedure 
such as column chromatography, for example, silica gel 
column chromatography.

15 Compounds of the general formula (X) of the present
invention or pharmaceutically acceptable salts thereof 
may be administrated alone, or preferably, formulated to 
a desired formulation, by admixing with a pharmaceuti
cally acceptable conventional carrier, excipient or

20 diluent, and the formulation can be internally or
g»&renterally 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 100 mg/kg body weight, depending on, for

25 example, the condition of the patient.
Example
The present invention will now be further illus

trated by, but is by no means limited to, the following 
examples.

30 Physico-chemical properties of compounds obtained
in the examples are set forth in Table 1. In Table 1,
15 1 5R to R correspond to the substituents R to R in the 

general formula (I) . Mixtures of stereoisomers were 
separated into individual isomers, and the physico-

35 chemical properties of the isomers were determined. In
the Table, symbols a, b, c, and d attached to the
compound numbers show different stereoisomers.

ftft ft ft * ft
ft ft

ft ft
©ft ft ft r r r

ft r
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Example 1 4-amino-5-hydroxy-2-phenyl-2,3,4,5-tetra- 
hydro-l-benzoxepin (Compound Numbers la, lb, lc, and Id)

k/5·· ft ft ftft · · ft
• ft ft • : φ f• ·. β
♦···ft;ft ft ft ft

• ft©• ftft ft’ ft ft

10 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 heated to reflux for

15 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

20 was concentrated· to obtain crude crystals, which were 
then recjrystallized from a mixture of methanol, ethyl 
ether and hexane to obtain 1.33 g (yield 78.2%) of 
compound according to this invention.

By the same procedure as described abov^. life
25 that stereoisomers R4b and R4c of Reference Exaw^' .. 

were used as the starting compound, 4tereoitr!n''W X# 
(yield 82.6%) and lc (yield 83.4%) V.ete obtained^ 
respectively.

The titled compounds were also prepared according
30 to the following process. 3.73 g (14,0 m moles) Pi

4- hydroxyimino-2-phenyl-2,3,4, S-tetrahydro-l-bensuX&plu*
5- one (compound of Reference Example 2) were
in 200 ml of tetrahydrofurane, 2.12 g (55.8 mmole©)

lithium aluminium hydride were added to th<
35 solution, and the whole was heated tor ’ «

and then cooled, A 3N sodium hydroxid > ft
was added to the reaction mixture to di. .j.um

ft ft*» ♦ ft ft ft* *
ft /’>'-'ft*ft«ft· 'ft· ft

J

I
*
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aluminium hydride, and a supernatant was separated and 
dried with anhydrous magnesium sulfate. After filtrating 
off the magnesium sulfate, the resulting filtrate was' 
concentrated to obtain a residue. The residue was ,

5 applied to a silica gel column (300 g), and the column 
was eluted with a mixture of methylene chloride/methanol 
(90:10) to obtain stereoisomers la (344 mg; yield 9.5%), 
lb (,172 mg; yield 48%) 1c (211 mg; yield 5.9%) , and Id 
(703 mg; yield 19.7%) of the compound of this invention.

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

15 Example 2 4-amino-5-hydroxy-7-methoxy-2-phenyl-
2,3,4,5-tetrahydro-l-benzoxepin (Compounds 2a, 2b,
an^ 2c)

12

Compound 2a from compound R5a: 
Compound 2b from compound R5b: 
Compound 2c from compound R5c:

ι

• *» ft

*» · ft » ftft ft *
ft ft ft ft ftft ft ft ft . yield 76.2%. 

92.7%.
85.4%.

» ft ft*
ft ft ft i ft ft ft ft ft

Example 3 4-amino-:5-hydroxy-8-methoxy-2-phenyl- 
30 2,3,4,5-tctrahydro-l-benzoxepin (Compounds 3a, 3b,

and 3c)

♦ ft;« » ft

e o

j-·
1
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Compound 3a from compound R6a: 79.6%.
Compound 3b from compound R6b: 88.2%.
Compound 3c from compound R6c: 83.4%.
Example 4 4 -amino-5-hydroxy-8--chloro-

2,3,4,5-tetrahydro-l-benzoxepin (Compounds 4a, 4b, 4c 
and 4d)

«***

»· · • · ·
* 9 9

9 999

<* e β

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-2,3,4,5-tetrahydro-l-benzoxepin (Compounds 5a,
5b, and 5c)

* w'<■ •j? · «« u *ft

Compound 5a from compound R8a 
Compound 5b from compound R8bs*ej·

•J

95.4%.
38.1%.
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Compound 5c from compound R8c: 66.8%.
Example 6 4-amino-5-hydroxy-2-(4-methoxy)phenyl-

2, 3,4, 5-tetrahydro-l-benzoxepin (Compounds 6a, 6b, '
and 6c)

OCH.

Compound 6a from compound R9a: 72
Compound 6b from compound R9b: 89
Compound 6c from compound R9c: 84
Example 7 4 -amino-5-hydroxy-2- (4-

2,3,4,5-tetrahydro-l-benzoxepin (Compounds 7a, 7b 
and 7c)

ft ft ft ft
• ftft ft

ftft ft ft ft ftft ft·
ft ft ft ft ' ftft il ft ft

• V
« *
t ft · ft

• ft• ft• ft ft ft 
• ftft

• ft ftft ft 1 • · ft ft

ft ftft ft ft ft ftft ft ft

Cl

Compound 7a from compound RlOa: 57.3%.
Compound 7b from compound RlOb: 73.7%.
Compound 7c from compound RIOc: 68.5%..
Example 8 4-amino-5-hydroxy-2-(4-methyl)phfthyl-

2,3,4,5-tetrahydro-l-benzoxepin (Compounds 8a, 8b
and 8c)

i

e t c { c c f c

T
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41.7%.
Compound 8b from compound Rllb: 37.8%.
Compound 8c from compound Rile: 56.6%.
Example 9 4-amino-5-hydroxy-2-(4-trifluoro)phenyl-

2, 3 , 4 , 5-tetrahydro-l-benzoxepin (Compounds 9a, 9b
and 9c)

ft• ••ft
ft ftft·

5 ftftft ft* ft· ft
ft ft • ft

• ft <ft < «ft ft
"ft ft ft ft; · *

• «· ft ft I ft ft ft t

ft e c e ft e t ft

Compound 9a from compound R12a: 37.5%.
Compound 9b from compound R12b: 63.6%.
Compound 9c from compound R12cs 64.5%. 
Example 10 4-amino-5-hydroxy-2-' (4-methoxy-

carbonyl)phenyl-2,3,4,5-tetrahydro-l-benzoxepin
(Compounds 10a, 10b and 10c)

1[i

.* · ·< · «• .· · · ♦ *

CO2CH3
220 mg (0.42 m moles) of 4-acetamido-5-hydroxy-2-

(4-methoxycarbonyl)phenyl-2,3,4,5-tetrahydro-l-benzoxepin
(Pl3a, Rl3b or R13c; compounds of Reference Example 13)
was dissolved in 7.5 ml of methanol, 7.5 ml of 10%
sodium hydrpxide aqueous solution was added to the

35
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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

5 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

10 acetate (1:1) 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 
organic phase was dried with anhydrous magnesium sulfate.

13 The magnesium sulfate was then filtrated off, and the 
filtrate was concentrated to obtain a residue. The 
residue was separated by silica gel thin layer chroma
tography and a mixture of methylene chloride/methanol 
(9:1), to obtain stereoisomers 10a (14.5 mg; yield

20 23.1%), 10b (5 mg; yield 3.8%), and 10c (5 mg; yield
3.8%) of the compound of this invention.

Example 11 4-amino-5,8-dihydroxy-2-phe‘nyl-2,3,4,5- 
tetrahydro-l-benzoxepin (Compounds 11a, lib, lie and lid)

• ft ftft
ft* $ ft · ·ft ftft

ft ft ft ft ftft ft ft ft
ft ft ft ftft· « ft ft

• ftft ft ft ft
ft ft ft ftft ft ft ftft

ft ft* ftft ·ft «.ftft

l> ft ft(U i ft
•W ύ , ft. ft ft

According to the same procedure as described in 
Example 1 (different process), 385 mg (1.36 m moles) of 
corresponding oxime, 2-phenyl-4-hydroxyimino-8-hydroxy- 
2,3,4,5-tetrahydro-l-benzoxepin-5-one was reduced to

35 obtain stereoisomers lla (30 mg), lib (22 mg), 11c 
(21 mg), and lid (9.6 mg) of the compound of this 
invention.

I
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Example 13 5-hydroxy-4- (4-methylpiperazinyl) -2- 
phenyl-2,3,4,5-tetrahydro-l-benzoxepin (Compounds 12a
and 12b) '

• ···

• ·• ·• ft ft ft

883 mg (2.13 m moles) of 4-(4-methylpiperazinyl)-2- 
phenyl-2,3,4,5-tetrahydro-l-benzoxepin-5-one (compound 
of Reference Example 15) was dissolved in 50 ml of

15 methanol, 324 mg (4 molecular equivalent) of sodium
borohvdride wan 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.

2θ 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 r ‘luted with a mixture of methylene chloride/

25 metharu,, JS:5) to obtain stereoisomers 12a (482 mg; 
yield 54.3%) and 12b (167 mg; yield 18.8%) of the

. compound of this invention.
Example 13 5-hydroxy-4-methylamino-2-phenyl-

2,3,4,5-tetrahydro-l-benzoxepin (Compounds 13a, 13b, 13c
30 and 13d)

ftft c
• ftft ft ft «■

ft ft» ft ft ftft ft ft ft

ft ft• ftft
• A
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• 9 9

• 9 9
9 9 9

9 9 99 t• « « ft
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9 9 99 9 99 « «

• At 9 < «• K «
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The same procedure as described in Example 12 was 
repeated except that 4-methylamino-2-phenyl-2,3,4,5- 
tetrahydro-l-benzoxepin-5-one (compound of Reference 
Example 16) was used as a starting compound to obtain 
two stereoisomers 13a (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 process; 
wherein 286 mg (1.02 m moles) of 9-phenyl-9,10,10a,la- 
tetrahydro- [1]-benzoxepino- (4,5-d]oxazolidin-2-one 
(compound R25c of Reference Example 25) was dissolved in 
500 ml of tetrahydrofuran, 155.2 mg (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 lithium 
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 compound 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 13d (yield 
82.5%) of this invention.

Example 14 5-hydroxy-4-dimethylafiiino-2-phenyl-
2,3,4,5-tetrahydro-l-banzoxepin (Compounds 14a, 14b,
14c, and 14d) / .---- — ---- -

\\

0
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The same procedure as described in Example 12 was 
repeated except that 4-dimethylamino-2-phenyl-2,3,4,5-

10 tetrahydro-l-benzoxepin-5-one (compound of Reference 
Example 17) wav Used as a starting compound to obtain 
two stereoisomers 14a (yield 59.9%) and 14b (yield 
18.9%) of the compound of this invention.

The compound of this invention was also synthesized
15 according to the following different procedure. That 

is, each of compounds R27c and R27d of the Reference 
Example was reduced according to the same procedure as 
described in Example 13 (different process) to obtain 
stereoisomers 14c (yield 88.3%) and 14d (yield 84.1%) of

20 the compound of this invention.
Example 15 5-hydroxy-4-isopropylamino-2-phenyl-

2,3,4,5-tetrahydro-l-benzoxepin (Compounds 15a and 15b)
• · w *ftft » ft ft

ftft ♦ 
ft ft ft• St

• ft ft ft ftft ft ft ft
ft ϋ« ftft ft ft ft

ft ftft ttft ft ft ft
ft ft ft ft ft ft * ft ft

« 4 ft:• ft *• ί t f

tt
Cfc e t f

C’t ( v r *·
t

1.02 g (3.22 m moles) of 4-bromo-2-phenyl-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 isppropylamine was

35 added to the solution, and the whole was sjtirredl \
overnight. The reaction mixture was cooled, 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 temperature. 
The reaction mixture was concentrated, ice water was ' 
added to the concentrate, and the whole was extracted 
with methylene chloride. The resulting 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 15a (255 mg; yield 26.7%) and 15b 
(120 mg; yield 12.6%) of the compound of this invention.

Exan*ple 16 4-benzylamino-5-hydroxy-2-phenyl- 
2,3,4,5-tetrahydro-l-benzoxepin (Compounds 16b and 16c)

**
4* 4r k · • »«
• n sβ

itf f

« t 
itu

* <?€ v e < · ec c

ISO mg (0.56 m moles) of 4-amino-5-hydroxy-2-
25 phenyl-2,3,4,5-tetrahydro-l-benzoxepin (compound lb 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

30 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

35 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 16b 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 16c (yield 38.4%) of 
this invention.

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

• IB U »4 ft
ft <4

« I €
< i 4« t

ft4' €f f I

180 mg (0.71 m moles) of 4-amino-5-hydroxy-2- 
phenyl-2,3,4,5-tetrahydro-l-benzoxepin (compound la of 
Example 1) was dissolved in 36 ml of dioxane, and

20 0.58 ml (6 mole 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 chloride, and the extract was dried with

25 anhydrous magnesium sulfate. After filtrating off the 
magnesium sulfate, the filtrate was concentrated to 
obtain a residue, 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%)

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

except that each of stereoisomers lb, lc, and Id was 
used as a starting cpmpound to obtain the compounds 17b 
(yield 42.3%), 17c (yield 62.3%), and 17d (yield 87.7%),

35 respectively, of this invention.
Example 18 5-hydroxy-4-phenylpropylamino-2-phenyl-

2, 3, 4, 5-tetrahydro-l-benzoxepih (Compounds 18b and 18c)
(

cϊ t vrr ε g
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• » · w

« · *• »·
• · ft ft

ft ft ft ft
ft ft€ 'ftC ft ft »

100 mg (0.392 m moles) of 4-amino-5-hydroxy-2-
10 phenyl-2,3,4,5-tetrahydro-l-benzoxepin (compound lb 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.

15 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

20 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%) of the 
compound 18b of this invention.

The same procedure as described above was repeated
25 except that stereoisomer lc was used as a starting 

compound to obtain the corresponding compound 18c 
(yield 71.8%) of this invention.

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

• ·• · · ·
• ··• · · ft ft·

ft · ft ft ft ftft « · ·

ft ft ft ftftft ftftft ft
ftcccccc f e

Life. *
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500 mg of 4-amino-5-hydroxy-2-phenyl-2,3,4,5-tetra
hydro-l-benzoxepin (compound lc of Example 1) was 
dissolved in 30 ml of dimethylformamide, and 2.76 ml,' 
(19.6 m moles) of triethylamine and 772 mg (4.7 m moles)

5 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

10 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

15 obtain 305 mg (yield 45.0%) of the compound 19c of this 
invention.

Example 20 5-hydroxy-4-4- [2- (4-methoxyphenyl)- 
ethyl]amino-2-(4-methoxyphenyl)-2,3,4,5-tetrahydro-l-
benzoxepin (Compound 20c)

According to the same procedure as described in• ·; Example 19, 4-amino-5-hydroxy-2-(4-methoxyphenyl)-
30 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 21 5-hydroxy-4-(3-phenylpropyl)amino-2-» »♦ —« .
··· »* 35 (4-methoxyphenyl)-2,3,4,5-tetrahydro-l-benzoxepin
««.»««» (Compound 21c)



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- 

pie 6) was reacted with phenylpropyl bromide in the 

presence of triethyl amine to obtain the compound 21c 

(yield 33.9%) of this invention.
15 Example 22 8-chloro-5-hydroxy-4- (2-phenylethyl) -

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

pound 22a)

• · » « «
ft 4 · ·

• ·« · 
• :• •β·

• · ·β ♦ I

9 • <ft ft ft ft ft ft

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 as a starting compound to obtain the compound 22a

30 (yiel4 88%) of this invention.
Example 23 8-chloro-5-hydroXy-4-(3-phenylpropyl)- 

an*ino-2-phenyl-2,3,4,5-t<itrahydro-l-benzoxepin (Com
pound 23a)

ft ftC ft ft c ft ft ft C’
ft ft ft C Of 

ft f

*** 'i *
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According to the same procedure as described in 
10 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- 
15 methoxycarbonylphenyl)-2,3,4,5-tetrahydro-l-benzoxepin

(Compound 24b)

ft'ft ft « «• * ft ft
O ft ft• ft · ft ft *

ft ft Φ ftft.ft ft ft ft
ft ftft fte ft « ft

ft ftft, ft•
ft• ft ft

« ft · 
ft ft ftft ft

«1
ft ' ft oft ft ft ft ft ft t

//

25 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.

30 Example 25 5-hydroxy-4-(4-phenylbutyl)amiho-2-
pheny1-2,3,4,5-tetrahydro-l-benzoxepin (Compounds 25b
and 25c)

1
« t t « e f"nt «
£ I I" ( I ■. r

0
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a « » ft
ft <· »Φ 6 9

«ft ft ft:
• ft · ft
• ·• ftft t I ft

ft ft 
ft ft« ft ft ·
• · ftft · ·ft ·■ ·

ft · *• ft ·♦ tv ■« ft

10 278 mg (0.72 m moles) of 5-hydroxy-4-(l-oxo-4-
phenylbutyl) amino-2'-phenyl-2,3,4,5-tetrahydro-l- 
benzoxepin (compound R19b 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

15 solution, which was then .heated to reflux for 17 hours.
A 3N sodium hydroxide aqueous 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

20 sulfate, the filtrate was concentrated to obtain a
residue, which vzas then applied to a silica gel column 
and eluted with a mixture of methylene chloride/methanol 
(98:2) to obtain 175 mg (yield 65.3%) of the compound 25b 
of this invention.

25 Stereoisomer R19c of Reference Example 19 was
treated according to the same procedure as described 
above to obtain the- compound 25c (yield 75 „ 7%) of this 
invention.

The same procedure as described in Example 25 was
30 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-(p-methoxyphenyl)ethyl) 
amino-2-phenyl-2,3,4,5-tetrahydro-l-benzoxepin (Com-

35 Pounds 26a, 26b, and 26c)

ft ft t ct e &
ce t c e e t e v

0 J
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Compound 26c from compound R20c: 87%.
Example 27 5-hydroxy-4- [2-(4-hydroxyphenyl)ethylj

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

H

OH

β · · »9

9 1 *« · ·• « ♦ : 
• 4 ♦ Λ

· ♦··
• »
• ■ ffO

Compound 27a from compound R21a: 85%.
Compound 27b from compound R21b: 80%.
Compound 27c from compound R21c: 92%.
Example 28 5-hydroxy-4- [2-(3,4-dlmethoxyphenyl)

ethyl]amino-2-pheny1-2,3,4,5-tetrahydro-l-benzoxepin
(Compounds 28b and 28c)

«·• ·• * · ·
• * *• · *» «»

OCH,

OCH,

7f>%.
itetf <> 

% t

Compound 28b from compound R22b:
Compound 28c from compound R22c:
Example 29 5-hydroxy-4- [2-(3,4-dih^droxyphenyl)

4 4> *• « 8 « a *

< t «r <* Ψ.

I1· 1/
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ethyl ] amino-2-pheny1-2,3,4,5-tetrahydro- 1-benzoxepin 
(Compounds 29a, 29b, and 29c)

It

■

H

Compound 29a from compound R23a: 36%.
Compound 29b from compound R23b: 66%.
Compound 29c from compound R23c: 64%.
Example 30 5-hydroxy-4-(2-pyrid-3-ylethyI)amino-2-

phenyl-2,3,4,5-t.etrahydro-l-benzoxepin (Compounds 30b
and 30c)

ft 4 ·• · ·4 · ft
ft ft · ft ft

ft. ft ft it '

ft ft ft «·t · · ·

« · ftft ft < ft * *

• ft i ft ft ft ft

• ft €eft c ft ·- * e
Cftft or ί ft

Example 31 5-hydroxy-4-(N-methyl-N-phenylethyl) 
amino-2-phenyl-2,3,4,5-tetrahydro-l-benzoxepin (Com
pounds 31b and 31c)
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Vn
β « * ft «ft ft ft ft .

ft ft ft 
" « ft. ft ft ft ft

ft A ft ft ftft ft ft ·
ft »': ft ft • ft ft·

261 mg (0.68 m moles) of l-phenylethyl-9,10,10a,3a- 
tetrahydro-(l)-benzoxepino[4,5-dJoxazolidin-2-one 

(compound R26b of Reference Example 26 was dissolved in 

60 ml of tetrahydrofuran, and 103 mg (2.71m 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 R26c of Reference Example 26 was

treated according to the same procedure as described 

above to obtain the corresponding compound 31c (yield 

69.9%) of this invention.
20 Example 32 5-hydroxy-4- (M-methyl-N- (3-phenyl) -

propyl)amino-2-phenyl-2,3,4,5-tetrahydro-l-benzoxepin

(Compounds 32b and 32c)

ft: ·« · ft ft
• ft ft ft ft ·• · ft

ft ft ft • · ·ft ft · ·

ft t-f « ft « <· < f e
rC c c €’ f f c f

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-l-benzoxepin (Compound 33c)

-5
'■V'o ·
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380 mg of 1- (2-pyridin-2-yl)ethyl-9-phenyl- 
9,10,10a,3a-tetrahydro-(ί)-benzoxepinoC4,5-d) oxazolidin-

1q 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 solution, which was 
then heated to reflux for 2 hours. After cooling, water 
was added to the reaction mixture, which was then

15 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 compound 33c of this invention.

Vn
ft ft· ft. «• · * ft

ft ft: ■ ft« ft ·ft * ft
* ftft ft . ftft ft · ft

ft ft:ft· ·. ft ···

• · ft *
ft ft ft• ft ·• ftft

« ·· ft · ft• •♦ft

ft
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&
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ftftft » ftft ft

H H H 129-131 3200, 3050, 2920 2.08 (m, IH, H-3a) 2.43 (m, IH, H-38)1

(la) 1600, 1580, 1480 

1460, 1350, 1260 
1220, 1050, 960 
760, 695

1 Η Η H

(lb)

1 Η Η H

(lc)

(oil)

196.5-198

3350, 3060, 2900 

1600, 1580, 1490 
1460, 1220, 1050 
980, 760, 700

3350, 3300, 3100 

1600, 1570, 1480 
1440, 1350, 1260 
1225, 1060, 980 

880, 760, 695

2.40 (br, s, 3H, OH, NH2) 3.47 (m, IH, H-4) 
4.83 (dd, IH, J=ll, 2 Hz, J=2.0 Hz, H-5) 
5.17 (β, IH, H-2)
6.98-7.50 (m, 8H, aran)
7.51 (d, IH, J=7.2 Hz, H-6)

1.90 (m, IH, H-3a) 2.55 (m, IH, H-38)

2.57 (br, s, 3H, OH, Niy 

3.44 (m, IH, H-4)
4.77 (d, IH, J-7.2 Hz, H-5)
5.13 (dd, IH, J=11.9 Hz, J»2.0 Hz, H-2) 
6.98-7.50 (m, 9H, aran)

2.28-2.45 (m, 2H, H-3) 3.00 (m, IH, H-4)
4.25 (br, s, 3H, OH, NH2)
4.50 (d, IH, J-10.6 Hz, H-5)
4.86 (d, 3H, J-9.9 Hz, H-2, . ,
6.91-7.46 (m, 8H, aran)
7.66 (d, IH, J=6.26 Hz, H-6)

I
GJ
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Exp. No. 
(Carp. Mo.)

Substituent Melting 
- Point PC)

(Appearance)
IR

Spectrun
IWR

SpectrumR1 Rs R^ R4 R5

1 H H H H H 186-188 3400, 3320, 2900 2.10 (br, s, 3H, CH, NH2) 2.17 (m, lH,
(Id) 1600, 1580, 1480 H-3a) 2.45 (m, IH, H-38) 3.38 (m, IH, H-4)

1450, 1350, 1230 4.74 (s, IH, H-5)
1050, 990, 910 4.84 (d, IH, H=11.9 Hz, H-2)
755, 690 7.00-7.45 (m, 9H, aran)

2 -00¾ H H H H 159.5-160.5 3340, 3270, 3000 1.99 (br, Β, 3H, OH, NH2,
(2a) (7) 2900, 2805, 1600 2.07 (m, IH, H-3a) 2.43 (m, IH,, H-38)

1570, 1485, 1260 3.46 (s, IH, H-4) 3.80 (s, 3H, OOL·)
1205, 1095, 1040 4.74 (άά, IH, J“1.3 Hz, J=11.2 Hz, H-2 or 5)
980,^945, 880 5.20 (S, IH, H-2 or 5)
800, 760, 700 6.69-7.44· (m, 8H, aran,

2 -oca. H H H H 104.0-105.0 3300, 2900, 2850 1.96 (m, r , H-3o)

(2b) (7) 1605, 1590, 1500 2.38 (br, s, 3H, OH, NH2)
1460, 1435, 1275 2.64 (m, IH, H-38) 3.49 (m IH, H-4)
1200, 1150, 1040 3.78 (s, 3H, OCH3)

985, 940, 700 4.74 (d, IH, J=6.6 Hz, H-2.25)
- 5.07 (dd, IH, J=2.0 Hz, J-11.3 Hz, H-2 or 5)

6.71-7.42 (m, 8H, aran)

VJ
N

2
(2c)

-<XH3
(7)

154.5-155.5 3200, 2900, 1600 2.34 (m, IH, H-3a) 2.94 (m, IH,

1580, 1485, 1260 3.60 (br. 3H, CH, NH2)
1200, 1140, 1055 3.75 (s. 3H, OCH3)
1030, 755, 690 4.51 (d, IH, J-10.6 Hz, H-2 or 5)

4.78 (d. IH, J-9.9 Hz, H-2 or 5)

6.65-7.39 (m, 8H, aran)

Γ
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Table 1 (Continued)

Exp. No. 
(Caqp. No.) V

Substituent
------------------?---------- ---------

Melting 
— Point (°C)

(Appearance)
IR

Spectrum
NMR

Spectrum

3
(3a)

H -^3
(8)

H H H 157-159 3320, 2900, 1605 2.05-2.13 
1570, 1490, 1440 2.37-2.48 

1190, 1150, 1030 2.55 (br,
900, 750, 695 3.46-3.50

(m, 1H, H-3e)
(m, 1H, H-36)
s, 3H, CH, NH2)
(m, 1H, H-4, 3.73 (ε, 3H, CMe)

4.09 (dd, 1H, J=2.0 Hz, J=11.2 Hz, H-5, 
5.07 (s, 1H, H-2)
6.56 (d, 1H, J-2.0 Hz, H-9)

6.66 (dd, 1H, J»2.0 Hz, J=8.6 Hz, H-7, 

7.27-7.43 (m, 6H, aran)

3

(3b)

H -OC«3 H 

(8)
H 92-94 3350, 3050, 2900 

1610, 1495, 1440 

1270, 1190, 1160 
1120, 1030, 905 
730, 695

1.87-1.95 (m, lH, H-3a) 
2.59 (br, s, 3H, NHj , OH) 
2.62-2.73 (m, 3H, H-38) 
3.39-3.45 (m, 1H, H-4)

l
u>
GJ
I

3.72 (s. 3H, OMe)
4.68 (a. 1H? J«6.6 Hz, H-5,
5.07 (a. 1H, J=9.9 Hz,, H-2,

6.55 (a. 1H, J-2.6 Hz, H-9)
6.60 (dd,r 1H , J=2.6 Hz , J=8

7.24-7.42 (m, 6H, aran)

H
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Table 1 (Continued)

Exp. No. 
(Canp. No.)

Substituent Melting 
— Point CC)

(Appearance)
IR

Spectrun
IKR

SpectnxnR? R4 R?

3

(3c)

H -°®3
(8)

H H H 137-139 3350, 3050, 2900

1610, 1575, 1490 
1440, 1190, 1155
1120, 1060, 1030 

910, 730, 695

1.55 (br, s, 3H, OH, NHj)
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, CMe)
4.59 (d, 1H, J-10.5 Hz, H-5)

4.64 (d, 1H, J-10.5 Hz, H-2)
6.58 (d, 1H, J-2.6 Hz, H-9)
6.74 (dd, 1H, J-2.6 Hz, J-8.6 Hz, H-7)
7.22-7.47 (m, 5H, aran)

7.64 (d, 1H, J-8.6 Hz, H-6)

4
(4a)

H Cl

(8)
H H H 126-128 3350, 3050, 2900

1595, 1570, 1480 

1400, 1220, 1020 
960, 905, 730
695

2.12 (ra, 1H, H-3a) 2.44 (m, 1H, H-38)

2.95 (br, s, 3H, OH, NH2) 3.52 (m, 1H, H-4) 

4.88 (dd, 1H, J-2.0 Hz, J-11.2 Hz, H-2)
5.11 (d, 1H, J-2.0 Hz, H-5)
7.02 (d, 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, 6H, aran)

4
(4b)

H Cl
(8)

H H H 74-76 3350, 3050, 2900
1595, 1570, 1480 

1405, 1220, 1120 

1080, 1030, 980 
940, 815, 730
695

1.95 (m, 1H, H-3a) 2.62 (m, 1H, H-38)
2.98 (br, s, 31, CH, NH2) 3.43 (m, 1H, H-4) 
4.82 (d, 1H, J-7.9 Hz, H-5)
5.19 (dd, 1H, J-2.0 Hz, J-11.2 Hz, H-2)
6.99 (d, 1H, J-2.0 Hz, H-9). * '
7.04 (dd, 1H, J-2.0 Hz, ;J=8.6 Hz, H-7) 

7.28-7.52 (m, 6H, aran)

'I__________________ __ ________________ _____
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Table 1 (Continued)

Exp. No. 
(Camp. No.)

Substituent Melting 
— Point (°C)

(Appearance)
IR

Spectxun
NMR

SpectrumR1 R2 R3 R4 R5

4 H Cl H H H 153-155 2.26 (m, IH, H-3e) 2.38 (m, IH, H-30)
(4c) (8) 2.81 (br, », 3H, OH, NHj)

4.58 (dd,. IH, J-2.0 Hz, J-11.2 Hz, H-2)
4.65 (d, IH, J-9.2 Hz, H-5)
7.02 (d, IH, J-2.0 Hz, H-9)
7.13 (dd, IH, J-2.0 Hz, J-8.6 Hz, H-7) 
7.27-7.45 (m, 5H, -axon)

7.17 (d, IH, J-8.6 Hz, H-6)

4 H Cl H H H 156-158 2.08 ba, IH, H-3o)

(4d) (8) 2.22 (br, ε, 3H, CH, NHj)
2.28 (m, IH, H-30) 3.29 (m, IH, H-4)
4.70 (d, IH, J-2.0 Hz, H-5)
4.85 (d, IH, J=11.2 Hz, H-2)
7.01 (d, IH, J-2.0 Hz, H-5)
7.05 (d, d, IH, J-2.0 Hz, J-7.9 Hz, H-7) 
7.10-7.49 (m, 6H, axon)

u
u-

5
(5a)

-och3

(7)

-CCH3

(8)
H (Powder) 3300, 2930, 2830 2.16 (m, IH,

1605, 1505, 1445 2.64 (or,,
1400, 1350, 1260 3.56 bn, IH,
1210, 1195, 1120 3.86 (s, 3H,

1030, 1005, 905 4.89 (d. IH,

875, 725, 695 5.20 (a, IH,
6.05 (s. IH,

H

7.34-7.55 (m, 5H, axon)
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Table 1 (Continued)

Exp. No. 
(Carp. No.)

Substituent Melting 
— Point (*C)

(Appearance)
IR

Spectrum
NMR

SpectnxnR1 R2 R3 R4 R5

5 -OCH3 Η H H 110-112 3250, 1600, 1500 1.61 (br, s, 3H, OH, NH2)
(5b) (7) (8) 1440, 1400, 1205 1.95 (m, 1H, H-3a), 2.75 (m, 1H, H-38)

1190, 1165, 1115 3.48 (m, 1H, H-4), 3.81 (s, 3H, OCH3)
1060, 100, 755 3.89 (s, 3H, och3,
690 4.62 (d, 1H, J-6.6 Hz, H-2 or 5)

- 5.02 (dd, 1H , J-2.0 Hz, J-11.9 Hz, H-2 or 5)
6.59 (S, 1H, H-9) 6.89 (s, 1H, H-6)

*

5
(5c)

6
(6a)

-OCMj -OCH3 

(7) (8)

-CCH3
(P)

160-161

128.0-129.0

7.29-7.46 (m, 5H, arcm)

3350, 3300, 3100 2.14-2.36 (m, 2H, H-3) 2.85 (m, 1H, H-4)
2900, 2820, 1605 3.04 (br, s, 3H, OH, NH^)
1570, 1500, 1460 3.80 (β, 3H, OCRj) 3.90 (s, 3H, OCH3) 

4.59 (d, 1H, J-10.6 Hz, H-2 or 5)
4.67 (d, 1H, J-10.6 Hz, H-2 or 5)
6.58 (s, 1H, H-9)
7.39-7.48 (m, 6H, arcm)

1440, 1260, 1210 

1190, 1125, 1005 

875, 760, 750 

700

3340, 3270, 3050 
2900, 1600, 1580 
1505, 1480, 1450 

1345, 1235, 1175 

1040, 1030, 950 

820, 800, 760

1.90 (br, s, 3H, CH, NH2j

2.07 (m, 1H, Η-3α) 2.50 (-- 3Η, H-38)
3.50 (m, 1H, H-4) 3.83 ‘ ^)
4.81 (dd, 1H, J=2.0 Hz, J»>. iZ, H-2 or 5) 
5.18 (d, .W, J=2.0 Hz, H-2 or 5,
6.90-7.40 (m, 7H, axon)
7.54 (m, 1H, H-6)

to
<T>

H H

-:

H H
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Table 1 (Continued)

Exp. No. 
(Conp. No.)

Substituent Melting 
- Point (eC)

(Appearance)
IR

Spectrum
NMR

SpectrumR1 R* R4 R5

ft
(6b)

H E H H -och3
(p)

123.0-124.0 3150, 2900, 2830
1610, 1595, 1580

1510, 1480, 1450 

1300, 1255, 1225 
1175, 1050, 1030
980, 895, 810
770, 750

1.97 (m, IS, H-3a) 2.66 (m, 1H, H-3S)
3.09 (br, s, 3H, OH, NH2)

3.49 (m, 1H, H-4) 3.79 (s, 3H, OOy
4.85 (d, 1H, J-7.9 Hz, H-2 or 5)
5.12 (dd, 1H, J-7.3 Hz, J-11.9 Hz, H-2 or 5) 

6.85-7.42 (m, 8H, arcm)

6

(6c)

H H H H -och3

(p)

175.5-177.0 3330, 3270, 2900

1605, 1580, 1505 

1475, 1240, 1220 
1175, 1060, 1030
940, 855, 805

755

2.23-2.40 (m, 2H, H-3), 2.92 (m, 1H, H-4)

3.32 (br, s, 3H, OH, NH2)
3.81 (s, 3H, OCt^)
4.54 (dd, 1H, J-2.6 Hz, J-10.5 Hz, H-2 or 5, 
4.77 (d, 1H, J-9.8 Hz, H-2 or 5)
6.88-7.35 (m, 7H, arcm)
7.71 fai, IH, H-6)

7
(7a)

G H H H Cl

(pi

152.0-153.0 3370, 3300, 3250 

1600, 1570, 1470
1440, 1355, 1260 

1210, 1050, 1020 

890, 800, 785

1.75 (br, s, 3H, OH, NHj)

2.07 (m, 1H, H-3o) 2.42 (m, IH, H-3B)
3.49 (m, IB, H-4)
4.83 (d, IH, J-11.2 Hz, H-2 or 5)
5.17 (s, IB, H-2 or 5)

6.99-7.37 (m, 7H, arcm)
7.54 (m, IH, H-6)



Table 1 (Continued)

B«p. No. 
(Ccxp. No.)

Substituent Melting 
- Point CC)

(Appearance)
IR

Spectrun
NMR

SpectrunV V R3 R< R5

7 H H Η H Cl 86.0-87.5 3230, 3050, 2850 1.95 (.-, IH. Η—3a), 2.59 bn, IH, H-3B)
(7b) (p) 1595, 1570, 1480 3.07 (br, S, 3H, OH, Nty

1440, 1250, 1230 3.49 (m, IH, B-4)
1045, 1020, 980 4.85 (d, IH, J-7.9 Hz, H-2 or 5)

900, 800, 750 5.14 (d, d, IH, J-2.0 Hz, J=11.9 Hz,
H-2 or 5) 6.94-7.41 (m, 8H, arom)

7 H H H H Cl 171.0-172.0 3100, 2900, 2830 2.22 (m, IH, H-3a) 2.37 (m, IH, H-3B)
(7c) (p) 1600, 1580, 1480 2.92 (m, IH, H-4)

1260, 1225, 1075 3.12 (br, s, 3H, OH, wy

1010, 945, 760 4.56 (dd, IH, J-2.0 Hz, J=11.2 Hz, H-2 or 5)
4.75 (d, IH, J-9.9 Hz, H-2 or 5)
6.96-7.39 bn, TH, arom)
7.72 On, IH, H-6)

I
us00
I

8 H H H H -CH, 130-131 3320, 3050, 2900 1.55 (br, s, 3H, OH, NH2)
(8a) (P) 1595, 1575, 1475 2.07 bn, IH, H—3a) , 2.37 (s, 3H, ay

1445, 1340, 1260 2.48 (m, IH, H-3B), 3.48 (m, IH, H-4)
1220, 1050, 1015 4.81 (dd, IB, J-4.7 Hz, J-11.2 Hz, H-2
940, 900, 795 5.19 (d, IH, J-2.0 Hz, H-2 or 5)

6.99-7.35 bn, 7H, aran), 7.55 to, IH, H-6)
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Table 1 (Continued)

Exp. No. 
(Canp. No.)

Substituent Melting 
- Point PC)

(Appearance)
IR

Spectrm
NMR

SpectnznR1 R2 R5 R5

8 H H Η H -4¾ 115-116 3100, 2900, 1600 1.96 (m, 1H, H-3a, 2.34 (s, 3H, ch3)
(8b) (P) 1575, 1480, 1450 2.64 (ra, 1H, H-3B)

1250, 1225, 1055 3.20 (br, s. 3H, O’, NH.)
* 1040, 1020, 900 3.48 (m, 1H, H-4)

800, 755 4.84 (d, 1H, 1=7.9 Hz, H-2 or 5)

5.12 (d, d, 1H, J=2.0 Hz, 1=11.9 Hz, 
H-2 or 5) 6.94-7.34 (m, 7H, aran)
7.41 (m, 1H, H-6)

8
(8c)

H K H H ^3
fp)

169.5-170.5 3320,
1595,

3100, 2880
1575, 1475

2.20-2.40 (ra, 2H, H-3) 2.36 (s, 3H, 0¾)
2.90 (m, 1H, E-4)

1255, 1220, 1060 3.35 (br, s, 3H, OH, «HJ
1030, 940, 810 4.55 (dd, lfl, 1=2.0 Hz, 1=10.5 Hz, H-2 or 5)
750 4.75 (d, 1H, 1=9.9 Hz, H-2 or 5)

w
VO

9 H L H
(9a)

-^3
(P)

156-157

6.25-7.32 7HZ azcnt)
7.73 (m, 1H, H-6)

3100, 2900, 2850 1.60 (br , s, 3H, CH, NH2)
2750, 1620, 1585 2.08 (ra. 1H, H-3a) 2.41 (m, 1H,
1485, 1330, 1235 3.50 (m. 1H, H-4)

1165, 1120, 1070 4.92 (d, 1H, 1=10.6 Hz, H-2 or 5)

1015, 860, 830 5.18 (d. 1H, 1=1.3 Hz, H-2 or 5)
765, 690, 660 6.99-7.67 (ra , 8H, aran)

*
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Table 1 (Continued)

Εχρ. No. 
(Ccxp. No.)

Substituent Melting
-f------- Point CC)
It (Appearance)

IR
Spectrun

NMR
Spectnm

9
(Sir

H H H H -cy,
(p)J

116.0-116.5 3100, 2930, 2870 

1615, 1600, 1575 
1485, 1450, 1410 
1320, 1235, 1160 

1105, 1050, 820
755

1.77 (fcr, s, 3H, OH, NH^,
1.93 (m, IH, H-3a) 2.70 (m, 1H, H-3S)
3.51 fta, Η, H-4)
4.74 (d, IH, J-7.3 Hz, H-2 or 5)
5.17 (d, 1H, J-11.9 Hz, H-2 or 5) 
7.01-7.71 (m, 8H, arcm)

9
(9c)

H H H H -CF3

<P>

162.5-164.0 3400, 3330, 3100 

-2850, 1620, 1600 

1575, 1480, 1325 

1220, 1160, 1135 

1060, 830, 755

1.59 (br, ε, 3H, CHNH^)

2.16 (ra, 1H, H-3o) 2.38 (m, 1H, H-3S,
2.85 (m, 1H, H-4)
4.67 (d, IH, J=9.9 Hz, H-2 or 5)
6.96-7.(m, 7H, arcm)
7.77 (π., IH, arcm)

10
(10a)

H H H H -CO2CH,

fc)
(tAiito
anorpbous)

3400-2800, 1730
1290, 1270, 1100

2,05 (b, s, 3H, , CH)
2.06 (ra, IH, H-3e) 2.41 (m, IH, H-38)

I

o
I

1050, 760 3.52 (m, 1H, H-4) 3.93 fa, 3H, COjO^J
4.91 (dd, IH, J-11.2 Hz, 2.0 Hz, H-2)
5.18 (s, IH, H-5)
7.01 (dd, 1H, J-7.9 Hz, 2.0 Hz, H-9)
7.19 (m, 2H, H-7, H-8)
7.51 (d, 2H, J-8.6 Hz, H-2·)
7.54 (m, 1H, H-6)

8.05 (d, 2H, J-3.6 Hz, H-3·.) -
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Table 1 (Continued)

Exp. No. 
(Canp. No.)

Substituent Melting
---------- =------- Point (°C)

P? (Appearance)
IR

Spectran
NMR

SpectrvtnR2 R3 R4

’< 10 H Ή H H -CO2CH3 (white 3400-2800, 1720 1.94 (b, 4H, OH, NH2 , H-3o)
(10b) amorphous) 1280, 1220, 1100 '\65 (m, 1H, H-38) 3.49 (ffi, 1H, H-4)

1060, 760 3.93 (s, 3H, CO2CH3)
4.75 (3, 1H, J-7.3 Hz, H-5)
5.17 (dd, 1H, J-11.9 Hz, 1.3 Hz,. H-2)
7.03 (dd, lH, J-7.9 Hz, 1.3 Hz, H-9)

- 7.11 (ddd, 1H, J-7.9 Hz, 7.9 Hz, 1.3 Hz,
H-7) 7.26 (ddd, 1H, J=7.9 Hz, 7.9 Hz,
1.9 Hz, H-8)
7.41 (dd, 1H, J-7.9 Hz, 1.9 Hz, H-6)

- 7.51 (d, 2H, J-7.9 Hz, H-2')
8.06 (d, 2H, J-7.9 Hz, H-3')

10 H H H H -CO2CH3 (white 3300-3000,1720 2.25 (m, 5H, OH, NH2 , Η-3α, Η-3β)

cite) (p) amorphous) 1280, 1220,, 1100 2.87 (m, 1H, H-4)
1050, 76C 3.93 (s, 3H, CO2CH3)

4.67 (m, 2H, H-5, H-2)
6.98 (dd, 1H, J-5.3 Hz, 1.3 Hz, H-9} 
7.20 (m, 2H, H-7, H-8)
7.51 (d, 2H, J-8.6 Hz, H-2')
7.77 Ck.» 1H, H-6)
8.05 (d, 2H, J-8.6 Hz, H-3')
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Substituent

Table 1 (Continued)

Exp. No. 
(Corp. No.) - Point (°C) 

(Appearance)
IR

Spectrum
NMR

SpectrumR1 R2 R3 R4 R5

11 H OH H H H (oil) 3250, 3050, 2900 2.20 (m, IH, H-3o) 2.43 (m, IH, H-3B)
(Ila) (8) 1620, 1590, 1500 3.05 (m, IH, H-4)

1450, 1340, 1295 4.63 (d, IH, J=8.6 Hz, H-5)
1230, 1150, 1100 4.69 (dd, IH, J-10.9 Hz, J=1.3 Hz, H-2)
1080, 1030, 975 6.45 (d, IH, J-2.6 Hz, H-9)
730, 695 6.62 (ctt, IH, J=8.6 Hz, J-2.6 Hz, H-7)

7.31)-7.43 im, SH, aeon)
7.50 (d, IH, J=8.6 Hz, H-6)

11
(lib)

H OH
(8)

164-166 1.85 (m, 3H, H-3a) 2.09 (m, IH, H-3B)
3.53 (m, IH, H-4)
5.15 (d, IH, J“5.3 Hz, H-5)

5.30 (d, IH, J=7.3 Hz, H-2)

6.55 (d, IH, J=2.0 Hz, H-9)
6.67 (dd, IH, J=2.0 Hz, J=7.5 Hz, H-7) 
7.20-7.50 (m, 5H, arcm)
7.55 (d, IH, J»7.5 Hz, H-6)

NJ

11

(11c)
OH

(8)
H (oil) 2.28 (m, IH, H-3a) 2.72 (m, IH, H-3B)

3.63 (ra, IH, H-4)

5.00 (d, IH, J--9.9 Hz, H-5)
5.30 (dd, IH, J=11.9 Hz, J= 4.6 Hz, H-2) 
6.43 (d, IH, J-2.0 Hz, H-9)

6.56 (d, d,lH, J»2.0 Hz, J= 7.9 Hz, H-7) 

7.32-7.47 (ns, 5H, aran)
7.64 (d, IH, J-7.9 Hz, H-6)
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Table 1 (Continued,

Exp. No. 
(Ccnp. No.)

Substituent Melting 
— Point (°C)

(Appearance)
IR

Spectrun
NMR

SpectrunR1 R2 R3 R4 R5

11
(lid)

H OH

(8)
H H H 159-161 3300, 3050, 2920

1620, 1590, 1500 

1470, 1355, 1295 

1160, 1120, 1045 
995, 970, 750
695

1.83 (m, IH, H-3o) 2.21 (m, IH, H-38)
3.98 (m, IH, H-4) 5.23 (d, lH, J=7.3 Hz, H-5) 

5.23 (d, IH, J=7.3 Hz, H-5)
5.28 (dd, lH, J-2.6 Hz, J=12.3 Hz, H-2)
6.09 (d, lH, J—2.0 Hz, H-9)
6.60 (dd, IH, J-2.0 Hz, J=8.6 Hz, H-7) 
7.20-7.41 (m, 6H, aran)

12
(12a,

H H
Z~\

H (oil) 3250, 2950, 2800
1600, 1570, 1480 

1450, 1290, 1220 

1140, 1045, 1010 
795, 760, 700

2.31 (s, 3H, N-ay
2.27-2.95 (m, 10H, H-3, 2', 3*, 5‘, 6')
3.15 (m, IH, H-4)
5.06 (d, IH, J-10.5 Hz, H-5)
5.23 (dd, IH, J-7.3 Hz, J=3.0 Hz, H-2) 
6.92-7.73 (m, 9H, aran)

12
(12b,

H H H 155-157 3400, 2920, 2800 
1600, 1480, 1450 

1280, 1240, 1220 

1140, 1040, 1005

970, 930, 755
695

2.28 (s, 3H, N-ay
2.12-2.90 (m, 10H, H-3, 2’ , 3’, 5', 6')
3.01 (m, IH, H-4)

5.18 (d, lH, J-4.9 Hz, H-5)

5.30 (dd, IH, J-6.4 Hz, J-3.8 Hz, H-2) 
7.00-7.48 (m, 9H, aran)

Ft
»

i
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Table 1 (Continued)

Exp. No. 
(Corp. No.) R1 R* R3

Substituent
-----------------?----------- R5

Melting 
- Point (°C)

(Appearance)
IR

Spectrun
NMR

Spectrun

13
(13a,

H H H -«3 H 130.5-138.5 3000, 2850, 1600 

1480, 1450, 1225 
1010, 715, 760
700

1.76 (br, s, 2H, CH, NH)
2.33-2.39 (m, 2H, H-3)
2.51 (s, 3H, N-CH3) 3.25 (m, IH, H-4) 
4.91-4.97 (m, IH, H-2 or 5)
5.22 (s, IH, H-2 or 5)
6.98-7.53 (m, 9H, aron)

13
(13b)

H H H -ch3 H 177.0-177.5 3260, 2840, 1600
1575, 1480, 1450 
1270, 1220, 1050 
970,. 780, 760

700, 675

1.80 (br, ε, 2H, OH, NH)
2.17 (m, 1H, H-3a) 2.55 (s, 3H, NCH3)
2.57 (m, 1H, H-3B) 3.21 (m, 1H, H-4)
4.96 (d, IH, J=7.2 Hz, H-2 or 5,
5.16 (dd, 1H, J-2.0 Hz, J-9.9 Hz, H-2 or 5) 
7.30-7.48 (m, 8H, aron)

13

(13c)

H H H -^3 H 192-194 3300, 3070, 3040

1600, 1580, 1480 
1460, 1260, 1220 
1110, 1050, 950
760, 730, 695

2.10 (m, 1H, H-3a) 2.46 (m, 1H, H-3B)

2.48 (s, 3H, NCH^ 3.30 (br, S, 1H, OH)
4.58 (d, IH, J-11.2 Hz, H-5)
4.70 (d, IH, J-9.2 Hz, H-2)
6.97-7.49 (m, 8H, arora) 7.70 (m, IH, H-6)

13
(13d)

H H H ^3 H 172-173

•

2.03 (br.s., 2H, CH, NH)
2.23 (m, IH, H-3a) 2.37 (m, IH, H-3B)
2.54 (s, 3H, N-CH3) 3.03 (m, IH, H-4)

4.87 (dd, IH,’J-2.0 Hz, J-11.2 Hz, H-2)

4.93 (d, IH, J-2.0 Hz, H-5)
7.00-7.49 (m, 9H, arcm,

1

/

J
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Table 1 (Continued)

Exp. No. 
(Ccnp. No.)

Substituent Melting _
- Point CC)

(Appearance) Spec Lum
NMR

SpectrmR1 RJ R4 R5

14 H H H 65-66 3250, 2950, 1600 2.16 (ra, IH, H-3a) 2.34 (m, IH, H-3B)
(14a) 1570, 1480, 1450 2.37 (s, 6H, 2xN-CH,) 3.13 (m, IH, H-4)

1220, 1060, 1040 4.98 (d, IH, .’•■'10.9 Hz, H-5)
935, 750, 695 5.18 (dd,r IH , J=10.9 Hz, J=3.2 Hz, H-2)

6.90-7.72 (m, 9H, aran)

14
(14b)

H H -CH,3 H (oil) 3300, 2920, 1600
1570, 1480, 1450 

1240, 1220, 1040

2.12-2.35 (m, 2H, H-3)
2.27 (s, 6H, 2xN-CH3)
2.97 (m, IH, H-4)

970, 925, 755 5.18 (d, IH, J=3.8 Hz, H-5)
695 5.36 (dd, IH, J=6.4 Hz, J=4.5 Hz, H-2)

7.00-7.50 (m, 9H, aran)

14 H H H (Oil) 3230, 2940, 2890 2.17--2.26 (m, 2H, H-3) cn
(14c) 2780, 1600, 1580 2.37 (s, 6H, N-CH3) 2.64 (m, IH, H-4) 1

1480, 1455, 1260 3.10 (br, S, IH, CH)
1225, 1055, 1040 4.57 (dd, IH, J«=3.3 Hz, J=9.9 Hz, H-2 or 5)
940, 760, 700 4.82 (d, IH, J=9.2 Hz, H-2 or 5)

6.96-7.48 (m, 8H, aran) 
7.79-7.82 (ra, IH, H-6)

14 H H -0¾ H 173.5-174.0 3030, 2900, 2850 1.58 (br, zs, 2Sf OH) 2.06 (m, IH, H-3o)

(14d) 2780, 1595, 1570 2.42 (s, 6H, N-CH3) 2.56 (m, IH, H-38)
1480, 1440, 1220 3.17 (ra, IH, H-4)
1050, 990, 780 4.99 (d, IH, J-11.0 Hz, H-2 or 5)
680 ' 5.10 (s, lH,H-2 or 5),

6.97-7.47 (m, 9K, aran)



Table 1 (Continued)

Exp. No. 
(Caip. No.)

Substituent

R3 R4 R5

Melting 
— Point (°C)

(Appearance)
IR

Spectrun
NMR

Spectrum

15 H H H -CH(CH3)2 H 227-228 3300, 3050, 3020 0.99 (d, 3H, J=5.9 Hz, -CHj)
(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-3B)
1220, 1150, 755 2.70 (br, ε, 1H, CH)

695 2.92 to, 1H, N-CH(CH3)2)
3.21 to, 1H, H-4)
4.75 (d, 1H, J=7.9 Hz, H-5)

5.10 (dd, 1H, J=11.2 Hz, J=2.0 Hz, H-2) 

6.95-7.53 to, 9H, aran)

15 H H H H (oil, 3300, 3020, 2950 1.01 (d, 3H, J-2.0 Hz, CHj)
(15b) 1600, 1570, 1480 1.03 (d, 3H, J-2.6 Hz, CH3)

1450, 1380, 1220 2.15-2.36 to, 2H, H-3)
1170, 1040, 970 2.80 (br, s, 1H, OH)
905, 760, 730 2.92 (m, 1H, N-CH(CH3)2)

690 3.33 to, 1H H-4)

I
λ
σ\

ι

4.91 (dd, 1H, J=9.9 Hz, J=2.6 Hz H-5, 
5.08 (d, 1H, J=2.6 Hz, H-2)
6.97-7.53 (m, 9H, aran)

U
(16b)

3300, 3030, 3000 

2850, 1590, 1570 

1475, 1440, 1220 

1040, 1020, 740 

690

Η H HH 2.03 (m, 1H, H-3o) 2.52 to, 1H, H-38)
3.22 (m, 1H, H-4)
3.82 (dd, 2H, J=13.2 Hz, J=25.7 Hz, H-l') 

4.79 (d, 1H> J«7.2 Hz, H"2 Pt 5)
5.16 (dd, 1H, J-2.0 Hz, J=11.2 Hz, H-2 or 5) 
6.98-7.40 to, 14H, aran)



Table 1 (Continued)

Exp. No. 
(Cntp. No.)

Substituent - Melting 
— Point (°C)

(Appearance)
IR

Spectrum
IWR

SpectronrL J R3 R4 R5

16
(16c)

H H - H 124.0-125.5 3030, 2820, 1600
1580, 1480, 1455 
1430, 1380, 1260
1220, 1100, 1050
950, 770, 750
b'90

2.06 (m, 1H, H-3o) 2.11 (br, s, 2H, OH, NH) 
2.54 (m, 1H, H-3B) 2.70 (in, 1H, H-4)
3.78 (d, 1H, J-12.5 Hz, Η-1·α)
4.00 (d, 1H, J-12.4 Hz, H-1'β)
4.59 (dd, 1H, J-1.3 Hz, J-11.2 Hz, H-2 or 5) 
4.76 (d, 1H, J-9.2 Hz, H-2 or 5)
6.98-7.47 (m, 13H, aran)
7.76-7.79 (m, 1H, H-6)

17
(17a)

H H
Η -Β^ΐΓθ

H 121.5-122.0 3280, 3070, 2950 

2850., 1615, 1580 
1495, 1460, 1365 
1300, 1260, 1240
1125, 1075, 1000
945, 765, 755
700

2.13-2.31 (m, 2H, H-3)
2.62-2.97 (m, 4H, H-l’,2’)
3.25 (m, 1H, H-4)
4.69 (dd, 1H, J—3.3 Hz, J=9.9 Hz, H-2 or 5) 
5.07 (d, lH, J-2.0 Hz, H-2 or 5)
6.93-7.37 (m, 13H, aran)
7.49 (m, 1H, H-6)

17
(17b)

H H H 94.5-95.0 3300, 3060, 3020
2920, 2850, 1600
1580, 1480, 1450
1220, 1115, 1050.
750, 700

1.97 (m, 1H, H-3o) 2.51 (m, 1H, H-3S)
2.69-2.99 (m, 4H, H-l·, 2’)
3.18 (m, 1H, H-4)
4.75 (d, 1H, J-7.91 Hz, H-2 or 5)
4.96 (dd, 1H, J-2.0 Hz, 11.9 Hz, H-2 or 5) 
6.94-7.42 (m, 14H, aran)

% *
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Table 1 (Continued)

Exp. No. 
(Cccp. No.)

Substituent Melting 
— Point (°C)

(Appearance)
IR

Spectrum
1WR

SpectrumR1 R3 R4 R5

17
(17c)

H H H -{City H (oil) 3260, 3050, 3000 
2900, 2830, 1600
1570, 1475, 1440

1255, 1220, 1100 

1040, 760, 690

1.7 (br, s, 2H, OH, NH)
2.03 On, 1H, H-3a) 2.45 <m, 1H, H-38)
2.53-2.90 (m, 4H, H-l’, 2’)

3.11 (m, 1H, H-4)
4.57 (d, 1H, J«=11.9 Hz, H-2 or 5)
4.65 (d, 1H, J=9.2 Hz, H-2 or 5)
6.96-7.44 (m, 13H, aran)

7.77 (m, 1H, H-6)

17
(17d)

H H H 195.5-197 3250, 3000, 2880
1595, 1575, 1480
1445, 1240, 1220
1100, 1040, 985
760, 690

2.12-2.37 On, 4H, OH, NH, H-3)
2.74-2.90 (m, 2H, H-21)
2.96- 3.01 On, 2H, H-l·)
3.12 On, 1H, H-4)
4.87 (dd, 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, aran)

18
(18b)

H H
H -(α!2>Γθ

H (Oil) 3270, 3050, 3010
2920, 2840, 1595

1575, 1480, 1445 

1220, 1105, 1040
740, 690

1.73-1.84 On, 2H, H-2·)
1.98 On, 1H, H-3a)
2.24-(br, s, 2H, OH, NH)

2.47-2.78 (m, 5H, H-38, 1’, 3·)
3.14 On, 1H, H-4)
4.78 (d, 1H, J=7.2 Hz, H-2 or 5)
5.06 (dd, 1H,. J=0.8 Hz, J>=11.9 Hz, H-2 ter 5)

6.97-7.43 (m, 14H, aran)

i
■fe'02
I

< ·"
I

t
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Table 1 (Continued)

Ebtp. No. Substituent Melting IR IWR
(Canp. No.) R1 J - R3 R4 R5 (Appearance) Spectrum , Spectrim

18
(18c)

R H
H ~{Ca2}3~^^

(oil) 3270, 3010, 2920 
2840, 1595, 1575 

1475, 1445, 1260 

1220, 1100, 1040
940, 900; 755

690

1.73-1.92 (m, 2B, H-2')
2.03 (m, 1H, H-3o)
2.43-2.72 (m, 5H, H-38, H-l', 3')
2.86 (m, 1H, H-4)
4.56 (d, 1H, J»11.2 Hz, H-2 or 5)

4.66 (d, 1H, J=8.6 Hz, H-2 or 5)
6.97-7.45 (m,’13H, aran)
7.78 (m, 1H, H-6)

19
(19c)

H H H -q^— H 140-141 3400,, 3050, 1580 
1480, 1450, 1420
1260, 1220, 1060 

950, 765, 695

2.14 (m, 1H, H-3a)
2.27 (br, s, 2H, OH, NH)
2.57 (m, 1H, H-38) 2.71 (m, 1H, H-4)
3.79 (d, 1H, J=13,2 Hz, H-l'a)

4.02 (d, 1H, J-13.2 Hz, H-l'8)
4.62 (d, 1H, J«=9.9 Hz, H-2 or 5)
4.77 (d, 1H, J=9.2 Hz, H-2 or 5)
6e99-7.77 (m, UH, aran)

8.53-8.57 (m, 2H, H-2", 6")

20
(20c)

H H
H -<«2>2θ

►OCttj -OC»3 

(pi
(oil) 3260, 2900, 2830

1660, 1605, 1580
1505, 1450, 1245 

1225, 1170, 1105
1035, 940, 820
760, 720

2.05 (m, 1H, H-3a) 2.39 (m, 1H, H-38)
2.53-3.14 (m, 5H, H-l', 2', 4)
3.77 (s, 3H, OCK3) 3.81 (s, 3H, OCH3)
4.51 (d, 1H, J-U.2 Hz, H-2 or 5)
4.66 (d, 1H, J-9.2 Hz, H-.2 or 5)
6.76-7.35 (m, 11H, aran)

7.75 (m, 1H, H-6)
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Table 1 (Continued)

to the solution, 
and the whole was heated to reflux for 

7 hours. 
After distilling off the solvent, water was

I

i
j
ΐ

i
3
π

|
I
-}
'i
1

Βφ. No. _____ 
(Carp. No.) R1

21 Η H
(21c)

Subetituent Melting 
Point C«C) 

(Appearance)
IR

Spectrun
NMR

Spectrun

H -(Cfl2) (oil) 3400, 3100, 1600 

1570, 1515, 1480 

1445, 1240, 1220 

1180, 1055, 1030 

960, 825, 750

23
(23a)

H Cl 
(8)

H

(oil)

(oil)

1595, 1565, 1580 
1450, 1365, 1220 
1080, 980, 930 

755, 740, 690 

(HC1 salt)

3300, 3000-2700 

1600, 1485, 1455 

1220, 1080, 980 

745, 695 

(HC1 salt)

1.75-1.86 (m, 2H, H-2)
2.06 (m, 1H, H-3a) 2.37 (m, 1H, H-38)
2.47- 3.00 (m, 7H, H-l’, 3', 4, OH, NH) 
3.76 (s, 3H, OCH3)
4.45 (d, 1H, J-10.6 Hz, H-2 or 5)
4.67 (d, 1H, J—9.9 Hz, H-2 or 5)
6.84-7.30 (m, 12H, aran)
7.69 (in, 1H, H-6)

1.60-2.04 (m, 4H, OH, CH, H-3a, H-38) 
2.51-2.78 (m, 4H, a^-ay 
3.05 (m, 1H, H-4)
4.43 (dd, 1H, J-9.8 Hz, 3.3 Hz, H-2)
4.85 (d, 1H, J=2.0 Hz, H-5)
6.78-7.25 (m, 13H, Ar)

1,79 (m, 2H, CH2-OH2-CH2)
1.90-2.33 (m, 4H, NH, OH, H-3a, H-38)
2.48- 2.78 (m, 4H, Q'^-CHj-CHj)

3.21 (m, 1H, H-4)
4.78 (dd, 1H, J-9.9 Hz, 3.3 Hz, H-2)
5.02 (d, 1H, J-2.0 Hz, H-5)
7.02 (s, 1H, H-9) 7.10-7.45 (m, 12H, Ar)

I
in
o

I

I
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Table 1 (Continued)

Exp. No. 
(Cop. No.)

Substituent Melting
Point (eC) 

(Appearance;
IR

Spectrun
IWR

SpectrunR1 R5 R3 R5

24 H H H ^2°¾ (oil) 1.99 fen, IH, H-3a)
(24b) (p) 2.28 (bs, 2H, CH, NH) 2.47 fen, IH, H-38)

2.78 fen, 2H, CH=Ar) 2.95 fen, 2H, N-ay
3.21 fen, IH, H-4) 3.94 (s, 3H, OC^ay
4.77 (d, IH, 0=7.9 Hz, H-5)
,5.04 (dd, IH, 0=11.2 Hz, 2,0 Hz, H-2,

6.98 (dd, IH, J=7.9 Hz, 1.3 Hz, H-9)
7.05-7740 fen, 7H, Ar)
7.43 (d, 2K, J—7.9 Hz, H-3')
8.04 (d, 2H, J=7.9 Hz, H-3')

25 H H H
-^4-^3

H (oil) 3300, 3000, 2900 1.41-1.70 fen, 4H, H-2', 3’,
(25b) 2850, 1600, 1570 2.05 (m, IH, H-3a)

1450, 1440, 1220 2.40 (br, ε, 2H, OH, NH)

1040, 840, 690 2.45-2.83 fen, 5H, H-3, 1', 4')
3.18 fen, IH, H-4)
4.86 (d, IH, J—7.9 Hz, H-2 or 5)

5.12 (dd, IH, J=9.2 Hz, J=2.0 Hz, H-2 or 5)

6.92-7.49 (m, 14H, aran)

25 H H H
-(0¾) -θ

H (oil) 3250, 2920, 2850 1.43-1.74 fen, 4H, H-21, 3’)

(25c) 1600, 1580, 1480 2.07 fen, IH, H-3a)

1450, 1260, 1220 2.45-2.65 fen, 5H, H-38, 1', 4·)
1110, 1045, 760 2.85 fen, IH, H-4)

695 4.57 (d, IH, 0=11.2 Hz, H-2 or 5)
4.65 (d, IH, J=9.2 Hz, H-2 or 5)

6.97-7.46 fen, 13H, aran)
7.78 fen, IH, 15-6)

d

V



Table 1 (Continued)

Exp. No. 
(Ccnp. No.) R1 R* R^

Substituent
“------------?---------------- R5

Melting 
- Point (°C)

(Appearance)
IR

Spectrum
NMR

Spectrum

26 H H H
-(092-0-00¾

H 102-104 3270, 2950, 2900 1.35 (b, 2H, OH, NH)
(26a) (colorless 1610, 1510, 1485 2.20 (m, IH, H-3a) 2.26 (m, IH, H-3S)

crystal) 1255, 1220, 1025 2.59-2.95 (m, 4H, C^CHj)
985, 760 3.25 (m, IH, H-4)

3.77 (s, 3H, 0CH3)
4.66 (dd, IH, J-9.9 Hz, 3.3 Hz, H-2)
5.08 (d, IH, J=2.0 Hz, H-5)
6.78 (d, 2H, J=8.6 Hz, H-3')
6.96 (dd, IH, J-7.9 Hz, 1.3 Hz, H-9)
7.03 (d, 2H, J=8.6 Hz, H-2’)
7.10-7.38 (m, 7H, arcm)
7.50 (dd, IH, J-7.3 Hz, 1.3 Hz, H-6)

26 H H H H 78-79 3200, 2930, 2800 1.99 (m, IH, H-3a) 2.54 (m, IH, H-3B)
(26b) (colorless 1605, 1580, 1510 2.71 (m, 2H, ArCH2) 2.90 (m, 2H, NH-ay

crystal) 1450, 1455, 1240 3.20 (m, IH, H-4) 3.78 (s, 3H, OCi }
1215, 1040, 960 4.76 (d, IH, J-7.3 Hz, K-5)
740 4.96 (dd, IH, J-11.5 Hz, 2.3 Hz, H-2)

6.80 (d, 2H, J-8.8 Hz, H-3')
6.96 (d, IH, J-7.9 Hz, H-9)
7.06 (d, 2H, J-8.8 Hz, H-2*)
7.08-7.42 (m, 8H, arcm)

1



■*·

ft »
 ft

 **
 >

*

Table 1 (Continued)

Exp. No. 
(Ccnp. No.)

Substituent Melting 
Point (°C) 

(Appearance)
IR

Spectnxn
NMR

Spectnxn

26
(26c)

(oil) 3300-2800, 1600 

1575, 1480, 1440 

1230, 1170, 1100 

1020, 940, 810 
760

2.01 (m, 1H, H-3a) 2.42 (m, 1H, H-38)
2.53-2.83 (m, 4H, CH2CH2)
3.05 fen, 1H, H-4) 3.78 (s, 3H, OCH3)
4.55 (dd, 1H, J-11.2 Hz, 1.3 Hz, H-2)
4.64 (d. 1H, J-9.2 Hz, H-5)
6.83 (d. 2H, J-8.6 Hz, H-3')
6.98 fen. 1H, H-9)
7.80 (d. 2H, J-8.6 Hz, H-2')
7.18 fen, 2H, H-7, H-8)

27
(27a)

Η H -iCH.
!>ϊθ<β

(colorless
anospbous)

3400-2900, 1600 
1510, 1480, 1450 
1220, U00, 1040 

820, 760

7.31-7.44 (m, 5H, aran)
7.78 (dd, 1H, J-4.0 Hz, 1.3 Hz, H-6)

2.15-2.33 (m, 2H, H-3a, H-38) 
2.55-2.94 (m, 4H,
3.25 fen, Ul, H-4)

3.79 (b, s, 2H, CH, NH)

4.76 (dd, 1H, J-7.9 Hz, 2.0 Hz, H-2) 
5.08 (s, 1H, H-4)
6.65 (d, 2H, J-7.9 Hz, H-3*)
6.91 (d, 2H, J- 7.9 HZ, H-2')

6.93 fen, 1H, H-9)
7.05-7.19 fen, 2H, H-7, H-8)
7.25-7.43 fen, 7H, aran, OH)

I
σι
u>

I



Exp. No. ____________
(Caip. No.) ' R1

Substituent

R

Melting
-y------ Point (CC)
R3 (Appearance)

jlR
Spectrum

NMR
Spectrum

27
(27b)

H (colorless
anorptoous)

3400-29.00, 1600 

1520, 1435, 1460 

1220, 1100, 1040 
820, 750, 700

1.93 bn, IH, H-3a) 2.53 (m, IH, H-30)
2.69 &n, 2H, ArOy
2.80-3.10 (m, 4H, NH-CH, , OH)
3.20 (m, IH, H-4)
4.77 (d, 1H, J-7.9 Hz, H-5)
4.97 (dd, ΪΗ, J-11.2 Hz, 2.0 Hz, H-2)
6.69 (d, 2H, J-8.6 Hz, H-3’)
6.75-7.09 (m, 4H, H-21, H-7, H-9) 
7.14-7.40 (m, 7H, aran)

27

(27c)

Η Η H H (cclor’^ss 

anoi-t». ,.-3)
3400-2900, 1610 1.60 (b, 2H, NH)

1515, 1480, 1450 2.02 (ra, IH, H-3a) 2.43 (m,
1220, 1100, 1040 2.53-2.82 (m, 4H, Ciyay
820, 760, 70C 3.05 bn, IH, H-4)

4.56 (d, IH, J-11.2 Hz, H-2) 
4.65 (d, IH, J-9.9 Hz, H-5)
6.75 (d, 2H, J-8.6 Hz, H-3’)
6.98 (m, IH, H-9)
7.05 (d, 2H, J-8.6 Hz, H-2’)
7.18 bn, 2H, H-7, H-8)

I
tn

I

7.30-7.51 bn, 6H, aran) 
7.76 fcn,. IH, H-6)
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Table 1 (Continued)

Εκρ. No. ___________________
(Corp. No.) —^3"

Substituent

R

Melting 
Point (°C) 

(Appearance)
IR

Spectrun
NMR

Spectrun

28
(28b)

Η Η H -(ay
OCK.a-
•noij 3250, 2950, 2850 

1600, 1580, 1500 

1480, 1450, 1260 

1230, 1150, 1135 

1020, 775, 720 

690

2.02 (br, s, 2H, OH, NH)
2.58 (m, IH, H-3a)
2.75-3.09 (m, 5H, H-3B, 1·, 2')
3.28 (m, IH, H-4)
3.82 (s, 3H, oay

3.85 (s, 3H, oay
4.91 (d, IH, J-7.9 Hz, H-2 or 5)
5.02 (dd, IH, J=2.6 Hz, J-ll.S Hz, H-2 or 5) 
6.68-7.47 (in, 12H, aran)

28
(28c)

H H
H -(CH2H^

H 3270, 2920, 
1600, 1580,

282^
1505

2.08 (m, IH, H-3a) 2.43 (m. Ή, H-3S)
2.56-2.84 (m, 4H, H-l'„ 2·)

1450, 1260, 1220 3.06 (m, IH, H-4) 3.65 (br, s, IH, NH)
1150, 1135, 1020 3.83 (s, 3H, Oay 3.84 (s, 3H, Oay
900, 760, 720 4.56 (d, IH, J-9.9 Hz, H-2 or 5)
670 4.79 (d, IH, J-19.7 Hz, H-2 or 5)

v>
un

6.70-7.43 (m, 11H, aran) 
7.77 (m, IH, H-6)
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Table 1 (Continued)

Exp. No. 
(Canp. No.,

Substituent Melting 
— Point (°C)

(Appearance)
IR

Spectnxn
NMR

SpectrumR1 R< R3 R4 RS

- OH
29 H H H -(CH,)-y^. ' H (colorless ■ 3400-2900, 1600 2.15-2.35 (m, 2H, H-3a, H-38)

(29a, amorphous) 1480, 1220, 1120 2.58 (m, 2H, ArCH3, 2.91 fen, 2H, N-CRj)
1050, 760 3.29 fen, 1H, H-4)

4.49 (b, 4H, NH, OH, Ar-CH)

4.83 (od, Ifi, J-9.6 Hz, 3.3 Hz, H-2) 

5.12 (s, 1H, H-5,

6.35 (d, 1H, J=1.3 Hz, H-2·)

6.51 (dd, 1H, J-7.9 Hz, 1.3 Hz, H-6*) 
6.75 (d, 1H, J=9.6 Hz, H-9)
6.92 (d, IK, J-7.9 Hz, H-5’)
7.00 (m, 1H, H-7) 7.15 (m, 1H, H-8)
7.25-7.39 (m, 6H, axon)

in
σι

OH
29 H H Η -ΚΗ2)2<ΉOH H (colorless 3400-2900, 1600 2.07 fen, 1H, H-3a,

(29b)
\=7

amorphous) 1480, 1450, 1220 2.48-2.66 fen, 3H, H-38, ArCH3)
1110, 1040, 750 2.89 (m, 1H, N-CH) 3.01 (m, 1H, N-CH)
695 3.21 fen, IE, H-4)

4.77 (d, 1H, J-6.6 Hz, H-5)
4.90 (dd, 1H, 3=12.5 Hz, 1.3 Hz, H-2) 
6.42 (s, 1H, H-2*)
6.57 (d, 1H, J-7.9 Hz, H-5*)

6.79 (d, Hi, J-7.9 Hz, H-6')
6.94 (d, 1H, J-7.3 Hz,' H-9)"

7.02 (in, 1H, H-7,
7.17-7.38 (m, 9H, aran, x2CH)

a-
iw

ca
gd

a
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Table 1 (Continued)

Exp. No. 
(Caip. No.)

Substituent Melting 
- Point (°C)

(Appearance,
IR

Spectnm
NMR

SpectrumR1 J R3 R4 R5

OH
29 H H H -(cVs<,y-oH H (colorless 3500-3300, 1605 2.07 (m, IH, H-3a, 2.42 (m, IH, H-38,

(29c) amorphous) 1460, 1265, 1230 2.57-2.81 (m, 4H, 2x-CH2)

1120, 1050, 950 3.05 (m, 3H, NH, CH, H-4)
765, 700 4.57 (dd, IH, J-11.2 Hz, 1.2 Hz, H-2,

4.71 (d, IH, J-9.9 Hz, H-5)

6.60 (dd, IH, J-7.9 Hz, 2.0 Hz, N-6’)

6.69 (d, IH, J-2.0 Hz, H-2’)
6.77 (d, IH, J-7.9 Hz, H-5')
6.98 (dd, IH, J-7.9 Hz, 1.3 Hz, H-9) 
7.16 (m, 2H, H-7, H-8)
7.29-7.43 (m, 5H, arcm)
7.69 (dd, IH, J=5.8 Hz, 2.0 Hz, H-6)

Ui
-~J

30
(30b)

-(®2>2θ
(oil) 3500-3300 1.96 (ra, IH, Η—3a) 2.52 (m, IH, H-38,

3100-2500, 1600 2.74 (t, 2H, J-6.6 Hz, ArCHj)
1550, 1480, 1450 2.94 (ra, 2H, n-ch3>
1220, 1060, 760 3.18 (m, IH, H-4)

700 4.79 W, IH, J-9.4 Hz, H-5)
(HC1 salt) 5.05 (dd,, IH , J-11.2 Hz, 2.0 Hz, H-2)

6.98 (dd,, IH , J-7.9 Hz, 1.3 Hz, H-9,

Η Η H

7.03-7.41 (ra, 9Hf Ar, H-5')
7.46 (ddd, IH, J-7.9 Hz, 2.0 Hz, 2.0 Hz, 
H-3’) 8.41 (m, 2H, H-2·', H-6·)
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Exp. No. 
(Caip. No.)

30

(30c)

31

(31b)

31
Pic)

* « · · « » ·« ·

H H

Η H

Substituent

-4¾ -((¾)^

Η H -4¾ -((¾)^

Table 1 (Continued)

Melting
-=------- Point (°C)
R3 (Appearance)

H (oil)

H (oil)

H (oil)

IR
Spectrvni

NMR
Spectron

3400-32(3 

3000-2600, 1600 

1480, 1450, 1225 

1060, 795, 760 
700, 680 

(HC1 salt)

3250, 3010, 2950 

2850, 1600, 1570 

1480, 1450, 1220 

1045, 755, 700

3250, 3000, 2930 

2830, 1600, 1570 
1480, 1445, 1260 

1220, 1050, 945 

760, 695

2.05 (m, 1H, H-3a)
2.45 (ddd, 1H, J-14.9 Hz, 3.3 Hz, 2.0 Hz, 
H-3B) 2.60-2.88 to, 4H, 4¾¾)
3.13 to, 1H, H-4)
4.58 (dd, 1H, J=11.2 Hz, 1.3 Hz, H-2)
4.67 (d, 1H, J-9.9 Hz, H-5)

6.99 to, 1H, H-9)
7.12-7.46 (m, 8H, aran) 7.51 (in, 1H, H-4') 
7.75 (dd, 1H, J-5.9 Hz, 3.3 Hz, H-6)
8.47 (m, 2H, H-6', H-2')

2.81-2.37 to, 2H, H-3) 2.42 (s, 3H, 1)(¾)
2.64-2.91 to, 4H, Η-Γ, 2*)
3.26 to, 1H, H-4)
4.97 (d, 1H, J-9.9 Hz, H-2 or 5)
5.16 (dd, 1H, J-4.6 Hz, J-11.2 Hz, H-2 or 5) 
6.90-7.42 to, 13H, aran)
7.72 (d, IB, J-7.9 Hz, H-6)

I
in
co

I

2.13-2.36 to, 2H, H-3) 2.41 (s, 3H, 1)(¾)
2.61-2.94 (in, 5H, H-4, 1', 2')
4.55 (dd, 1H, J=2.0 Hz, J-10.6 Hz, H-2 or 5)" 

4.83 (d, 1H, J-9.9 Hz, H-2 or 5)

6.94-7.53 to, 13H, aran)'

7.78 (m, 1H, H-6)
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Table 1 (Continued)

Exp. No. 
(Caip. No.)

Substituent Melting 
- Point (°C)

(Appearance)
IR

Sbectrun
NMR

SpectrumR1 R3 R4 R5

32
(32b)

H H -^3 H (oil) 3200, 3020, 2930 
2850, 1600, 1570 

1480, 1450, 1220
1040, 940, 750

695

1.75-1.89 (m, 2H, H-2)
2.13-2.72 (m, 6H, H-3, 1*, 3')
2.35 (s, 3H, NCH3) 3.24 (m, IH, H-4)

4.99 (d, IH, J-10.5 Hz, H-2 or 5)

5.16 (dd, IH, J-4.6 Hz, J=11.2 Hz, H-2 or 5) 
6.90-7.44 (m, 13H, arcm)
7.74 (d, IH, J*7.9 Hz, H-6)

32
(32c)

H H -®3 H (oil) 3250, 3050, 3020
2940, 2850, 1600 

1575, 1480,* 1450 

1225, 1045, 760 

725, 695

1.79-1.91 (m, 2H, H-2')
2.10-2.75 (m, 7H, H-3, 4, 1’, 3')

2.33 (s, 3H, NOy

4.55 (dd, IH, J-1.3 Hz, J=10.5 Hz,
H-2 or 5) 4.85 (d, IH, J-9.2 Hz, H-2 or 5)
5.50 (br, ε, IE, CH)
6.96-7.56 (m, 13H, aran)
7.82 (m, IH, H-6)

33
(33c)

H H H H

-

2.10 (m, IH, H-3a) 2.35 (br, s, 2H, CH, NH) 
2.50 (m, IH, H-38, 2.63 (m, IH, H-4,
2.97- 3.04 (m, 2H, H-l')
3.35 (m, IH, H-2'a) 3.50 (m, lH, H-2'β,
4.58 (d, IH, J-11.2 Hz, H-2 or 5,
4.73 (d, 1ΙΓ, J=9.9 Hz, H-2 or 5)
6.98- 7.83 (m, 12H, arcm) 8,53 (m, .IH, H-3")
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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-l- 
benzoxepin-5-one (compound Rl)

Vn
ft * 4 ft *• Aft ·

ft > ·ft ft ·• * r
«ft * f tft ft c t

f ft ft ft

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-

15 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

20 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.

25 Reference Example 2 4-hydroxyimino-2-phenyl-
2,3,4,5-tetrahydro-l-benzoxepin-5-one (compound R2)

ft ·
ft «« ft « ft

ft 'J • * , oft < ft

ft ft ft 
< ft ftft ί ftC

ft ί f ft f >t£ t f
0

ft t C' ί (>:

35 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

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

of hydrogen chloride-saturated ethyl ether 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
5 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
10 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-
15 tetrahydro-l-benzoxepin-5-one (R3a, R3b)

• 8 * «
ft ft * ft
0 ft « r ■ * ·• ftft

25
»n

ft ft € t

30

35

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- 
5 2,3,4,5-tetrahydro-l-benzoxepin (R4a, R4b, R4c)

ft ft » · 
ftftftftft ■

ftft ft ft ft ft ft Aft
ft Aft · 

* ■• ft ft ft
• ft ft ft• ft f ft

ft ftftft

ft

9
Aftft ft • Ml

ftft ft ft• ftft ftftft

A ftft ** ft <• Aft «

« »< »«t 
» t

797 mg (2.70m moles) of 4-acetamido-2-phenyl- 
2,3f4,5-tetrahydro-l-benzoxepin (compound R3a of Refer-

15 ence Example) was dissolved in 50% methanol, 411 mg 
(10.8m 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

20 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

25 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.

Stereoisomer R3b of Reference Example 3 was treated 
according to the same procedure as described above,

30 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-
35 cycloheptane derivatives were treated to obtaih 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)

J

10

15

20

·■*«■»
• a ■··

««
* · · 

» »·
« :♦·

«'··
• i 
a »
♦ »»·

800 mg (3.36 m moles) of 2-phenyl-2,3,4,5-tetra- 
hydro-l-benzoxepin-5-one (compound R1 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 (R14a and R14b, ratio 3:1).

Reference Example 15 4-(4-methylpiperazinyl)-2-
phenyl-2,3,4,5-tetrahydro-l-benzoxepln~5-one (R15a, R15b)

• ·• », »0
* <*

• β i « * »

CH.

« «4
( « t

« «**’« • a» «

·« «.<·> c
« I

970 mg (3.1 m moles) of 4~bromo-2-pheny1-2,3,4,5-
tetrahydro-l-benzoxepih-5-one (compound R14 of Reference
Example 14) was dissolved in 100 ml of benzene, 3.1 g
(10 equivalent amount) of N-methylpipetazihe was added

35



- 64 -

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

5 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

10 diastereomers R15a (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
15 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-benzoxepin
(R19b, Rl9c)

• · · *ft• ft ft ft
• ft ft ft. ft ft ft ft *

ft * ft · ft• · »o

• ···
ft »ft ftft · ♦ ft ft

a ft ft
ft * <ftft ··

* ft «
• ft* « ft
••ftftftft 

ft »

200 mg (0.784 m moles) of 4-amino-5-hydroxy-2- 
phenyl-2,3,4,5-tetrahydro-l-benzoxepin (compound lb of

30 Example 1) was dissolved in 50 ml of methylene chloride, 
155 mg (0.941 m moles) of 4-phenylbutyric acid and 
180 mg (0,94 m mples) of l-ethyl-3-(3-dimethylamino- 
propyl) carbodiimide hydrochloride were added to the 
solution, and the whole was stirred for 17 hours at room

35 temperature. The reaction mixture was washed with water
and dried with anhydrous magnesium sulfate. After
filtrating off the magnesium sulfate, the filtrate 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 chlo-ride/methanol (97:3) to obtain 281 mg ' 
(yield 93.1%) of the desired compound (Rl9b). ,

5 Stereoisomer lc was treated according to the same
procedure as described above to obtain stereoisomer R19a 
of the desired compound (yield 93.7%). ·

Reference Examples 20 to 24
Compounds of Example 1 were treated according to 

10 the same procedure as described in Reference Example 19
to obtain compounds of Reference Examples 20 to 24. The 
properties of these compounds a~e 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,

15 R25b, R25c, R25d)

\y

kA
• 6 6 6

ft 6 ft 4

ft* ·ft · *ft tt ·
ft··»•

ft © ft· *

ft ft·ft ft ft .ft » *

ft' ft ft ft ft *ft ft *ft

ft ft ft . ft ft ft
• a · ft

«ft·*· · * ft *

25 200 mg (0.784 m moles) of 4-amino-5-hydroxy-2~
phenyl-2,3,4,5-tetrahydroi-l-“feenz©xepin (compound la of 
Example 1) was dissolved in 30 ml of benzene, 127 mg 
(0.784 m moles) of carbonyldiimidazole was added to the 
solution, and the whole was stirred for 3 hours with

30 heating. After distilling off the solvent, the residue 
was applied to a silica gel column, and eluted with a 
mixture of methylsne chloride/methanol (99:1) to obtain 
158 mg (71.7%) of the desired compound R25a.

Each of stereoisomers lb, lc, and Id was treated
35 according to the same procedure as described above to 

obtain stereoisomers R25b, R25c, and R25d of the desired 
compound.

2

1

r~
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ft
Reference Example 26 l-phenethyl-9-phenyl- 

9,10,10a,3a-tetrahydro-(lj-benzoxepino (4,5-d)oxazolidin-
2-one

235 mg (0.84 m moles) of 9~phenyl-9,10,10a,3a- 
tetrahydro- (1}-benzoxepi.no (/,5"d] oxazolidin-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 oil) 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 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 (8:2) to obtain 266 mg (yield 82.6%) of the

30 desired compound R26b,
Stereoisomer R25c of R&xerence Example 25 was

treated according to the same procedure as described 
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

benzoxepi.no
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Example 26 to obtain compounds of Reference Examples 27 
to 29.

Physico-chemical properties of the compounds 
prepared in Reference Examples 1 to 29 are set forth in

5 the following Tables 2, 3, and 4.

*
•»' ·ft · ·
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ft ft ft ft ft ·

ft ft*.ft ft ft

• ftft ft · ftft*ft ft
# * // ■«'*<· ft ft

Ϊ ft ft

I

V

X'



r

Table 2

0 R

Ref. Exp. No, 
(Carp. No.)

Melting
R and R” Point (»C) 

(Appearance)
IR Spectrun NMR Spectrum

1

2

3
(R3a)

H (oil) 3060, 2930, 1690, 1600 2.43 (m. 2H, H-3')
H 1475, 1455, 1290, 1225 2.82 (ra, IH, H-ia) 3.16 (m, IH, H--40)

760, 700 5.08 (dd, IH, J-8.14 Hz, J-9.0 Hz, H-2)
7.10 (ra, 2H, aran,

7.30-7.50 (m, 5H, arom)
-7,82 (dd, IK, J-8.57 Hz, J-2.57 Hz, H-6)

-N-OH 126-128 3250, 3040, 2960, 1670 3.29 (dd, IH, J-I7.6 Hz, J—1.7 Hz, H-3a)
1600, 1480, 1460, 1310 3.52 (dd. ΊΗ, J—17.6 Hz, J-9.9 Hz, H-38)
1260, 1220, 1150, 1050 5.37 (dd, IH, J—1.7 Hz, J-9.9 Hz, H-2)
930, 890, 750, 695 7.01-7.52 (ra, 8H, aran)

8.00 (dd, IH, J-7.2 Hz, J-l.l Hz, H-6)

H 181-183 3300, 3050, 2920, 1700
■NHCXXJi, 1650, 1600, 1550, 1470

1460, 1370, 1355, 1275

1220, 1100, 1055, 1020
960, 950, 910, 785 
755, 695

2.05 (s, 3H, ay
2.09 (ra, IH, H-3a) 3.30 (m, IH, H-30)
4.94 (dd, IK,· J-12.5 Hz, J-4.6 Hz., H-4) 

5.33 (ra, IH, H-2)
6.67 (m, IH, NH)
7.11-7.51 (m, 8H, aran)
7.86 (dd, IH, J-7.9 Hz, J-2.0 Hz, H-6)

I
σι
oo
ι

I
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Table 2 (Continued)

Kef. Exp. No,
R and R'

(Carp. No.)

Melting
Point (°C) 

(Appearance)
IR Spectrum NMR Spectrum

3 H 119-121
(R3b) -NfCOCKj

3370, 3060, 2930, 1680 2.07 

1670, 1600, 1500, 1460 2.26 

1320, 1200, 1060, 990 5.07
790, 695 5.63

6.80·
7.98

(s, 3H, CH3)
(m, 1Η, Η-3α) 2.81 (m, IH, H-3S)
On, IH, H-4)

(dd, IH, J-11.9 Hz, J=5.3 Hz, H-2) 
7.51 (m, 8H, arcm)
(dd, IH, J—7.9 Hz, J-2.0 Hz, H-6)

14 H
Br

(oil) 3050, 3020, 1690, 1600 

1470, 1450, 1270, 1220 

1150, 1100, 1050, 1010 

920, 755, 690

2.71 and 3.01-3.10 (m, H-3)
4.88 (dd, J-5.9 and 4.6 Hz, H-4) 
5.06 (dd, J-11.9 and 4.3 Hz, H-4) 

5.16-5.22 (m, H-2)

I

σι
ΛΟ
I

7.01-7.86 (m, arcm)

15 H (oil) 3050, 2920, 2790, 1690 2.33 (s, ■SH, N-CRj)
(R15a) 1600, 1570, 1470, 1450 2.30-2.80 (m, 10H, H-3, H-2', 3', 5', 6')

-N N-CH-\ / 3 1270, 1220, 1165, 1140 3.90 (dd, IH, J-9.5 Hz, J-7.3 Hz, H-4)
\—f 1020, 950, 920, 750 5.02 (dd. IH, J-11.7 Hz, J-4.3 Hz, H-2)

690 7.08-7.77 (m, 9H, arcm)

15

(Rl5b)

H

-N N-<H.

2.37 (s, 3H, N-Ct^)
2.30-2,,80 (m, 10H, H-3, 2\, 3', 5', 6’) 
3.92 (dd, IH, J-9.9 Hz, J-6.9 H:, H-4) 
5.02 (dd, IH, J-12.1 Hz, J=4.3 Hz, H-2) 

7.05-7.80 (m, 9H, arcm)
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Table 2 (Continued)

Ref. Exp. No. 
(Carp. No.) R and R*

Melting 
Point (°C) 

(Appearance)
XR Spectrum NMR Spectrim

16 (oil)

H 
• I
—N-CH,

2.12 (in. 1H, H-3d) 2.40 (ε, 3H, N-CH3)

3.96 (m, IB, H-38)

4.01 (dd, 1H, J-10.9 Hz, J=7.7 Hz, H-4) 
5.92 (dd, 1H, J-12.2 Hz, J-4.5 Hz, H-2) 
6.86-7.84 (m, 9H, aran)

17
(R17a)

/
-N

17
(R17b)

-N

18
(R18a)

H (oil) 3050, 2920, 1690, 1600 2.42 (s, 6H, 2xN-CH3)
1470, 1450, 1275, 1220 2.49 (m, 1H, H-3a) 2.73 (m, 1H, H-38i

CRj 1150, 1100, 950, 920 3.87 (dd, 1H, J-10.3 Hz, J=7.7 &, H-4)
755, 695 5.00 (dd, 1H, J-11.6 Hz, J-4.5 Hz, H-2)

J.07-7.80 (m, 9H, aran)

(oil) 2.45 (s, 6H, 2xN-CH3)
2.49 (m, 1H, H-3a) 2.73 (m, 1H, H-38)
3.76 (dd, 1H, J-7.7 Hz, J-4.5 Hz, H-4) 
5.33 (dd, 1H, J-8.3 Hz, J=6.4 Hz, H-2) 

CH, 7.07-7.87 (m, 9H, aran)

CH,

H (oil)

-NH,

(as acetic acid salt)
2.08 (brs, 5H, NHj , CDay
2.47 (m, 1H, H-3a), 3.12 (m, 1H, H-38) 
4.72 (m, 1H, H-4)
4.98 (dd, 1H, J-11.0 Hz, J=4.4 Hz, H-2) 
7.10-7.87 (m, 9H, aran)

-j
o
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Table 2 (Continued)

Ref. Exp. No. 
(Caip. No.) R and R’

Melting
Point (’C) 

(Appearance)
IR Spectrum NMR Spectrum

18 H (oil) (as acetic acid salt)
(18b)

-nh2
•

2.06 (br, s, 5H, NH? , C0CH3)

2.25 (m, 1H, H-3t») 2.85 (m, 1H, H-38)
4.30 (m, 1H, H-4) 5.12 (m, 1H, H-2)
7.03-7.60 (m, 8H, aran)
7.92 (m, Ta, H-6)

I
o

J
<

r



Ref. Exp. No. 
(Carp. No.) R1

Substituent

R3 R4

Melting 
- Point (’C)

(Appearance)
IR Spectrun NMR Spectrun

4
(R4a)

H H -coch3 H 155-157 32CO, 2920, 1660 
1530, 14S0, 1450 

1225, 1050., 1040

980, 770, 760
695 _

1.96 (ε, 3H, CH3)
2.30 (m, IH, H-3o) 2.52 (m, IH, H-38)
4.13 (d, IH, J=5.9 Hz, CH)

4,.57 (m, IH, H-4)
4.75 (dd, IH, J=2.6 Hz, J=11.9 Hz, H-5)
5.31 (d, IH, J=5.3 Hz, H-2)
5.49 (m, IH, NH) 
7.02-7.56 (m, 9H, aran)

4 H H -coch3 H 176-178 3300, 3050, 2920 1.97 (s, 3H, CH3)

(R4b) 1640, 1540, 1480 2.18 (m, IH, H-3a) 2.75 (m, IH, H-38)
1450, 1370, 1210 3.03 (d, IH, J—7.9 Hz, CH)
1050, 980, 760 4.62 (ra, IH, H-4)

695 4.77 (dd, IH, J-7.3 Hz, J=0.6 Hz, H-5)
4.85 (d, IH, J-11.2 Hz, H-2)
5.31 (m, IH, NH)
7.06-7.48 (m, 9H, aran)

I
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Table 3 (Continued)

J

Ref. Exp. No. 
(Ccnp. No.)

Substituent

R R

Melting'
Point CC) IR Spectrum 

(Appearance)
NMR Spectrun

4
(R4c>

Η H -COCH, H 171-173 3360, 3050, 2920 1.95 (s, 3H, ay
1620, 1550, 1480 2.20 (m. IH, H-3a) 2.51 (m, IH, H-38)
1450, 1370, 1350 3.29 (a, IH, J-6.6 Hz, CH)
1230, 1050, 970 4.25 (m, IH, H-4)
950, 770, 695 4.99 (m. 2H, H-2, H-5)

5.77 (m, IH, NH)

7.01-7.61 <m, 9H, aran)

5
(R5a)

-OCttj -COCH3 3250, 3050, 2900 

1640, 1540, 1485 

1370, 1260, 1240 

1200, 1140, 1035 
980, 880, 815 
755, 735, 695

1.95 (ε, 3h, coay
2.16-2.29 (m, IH, H-2a)

2.41-2.53 (m, IH, H-3S)
3.80 (s, 3H, 0CH3) 4.46 (br, s, IH, CH)
4.56-4.58 (m, IH, H-4)
4.62 (d, IH, J—11.9 Hz, H-2 or 5)
5.30 (s, IH, H-2 or 5)
5.60 (d, IH, J-5.9 Hz, NH)

I
-j
GJ

ι

6.71-7.43 (m, 8H, aran)

5
(R5b)

-CCHj H -coch3 3550, 3270, 2950 

2900, 1635, 1560 
1495, 1475, 1280 
1200, 1145, 1080 
1040,'950,' ESO 

825, 700

1.97 (s, 3H, eoay

2.09-2.16 (m, IH, H-3a)
2.61-2.72 (m, IH, H-38)
3.42 (br, s, IH, CH) 3.77 (s, 3H, Oay 

4.52-4.60 (m, IH, H-4) .
4.72 (s, IH, H-2 or 5) , .
4.82 (dd, IH, J-1.3 Hz, J-11.9 Hz,
H-2 or 5) 5.57 (d, IH, J-7.9 Hz, NH)
6.76-7.44 (m, 8H, aran)
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Ref. Btp. No, 
(Corp. No.)

ft ft *
ft

R

5 -0C«3 H
(R5c)

6
(RSa)

Substituent

-OOCHj

H -OCH3 -000^

Table 3 (Continued)

Melting
Point (”C) IR Spectrum 
(Appearance)

NMR Spectrun

3550, 3350, 3270
1635, 1560, 1495

1.97 (s, 3H, COOy
2.17-2.23 (m, 1H, H~3a)

1455, 1280, 1200 2.41-2.48 (m, 1H, H-38)
1145, 1080, 1040 3.47 (d, 1H, J=6.6 Hz, CH)
955, 880, 825 3.82 (s, 3H, OOy

760, 700 4.12-4.22 (m, 1H, H-4)
4.83 (dd, 1H, J=1.3 Hz, J=9.9 Hz,
E™2 or 5) 5.00 (dd, 1H, J=6.6 Hz, J=9.4
H-2 or 5) 5.72 (d, 1H, J=5.0 Hz, NH)
6.73-7.48 (in, 9H aran)

3300, 2950, 1640 1.94 (s, 3H ooay
1610, 1500, 1440 2.28 (m, 1H, H-3e) 2.43 (m, 1H, H-38)
1280, 1195, 1160 3.75 (s, 3H, 0CH3) 4.24 (br, s, 3H, CH)
1120, 1030, 985 4.50 (m, 1H, H-4)

735, 695 4.83 (dd, 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 (d, 1H, J=2.6 Hz, H-9)
6.68 (dd, 1H, 5=2.6 Hz, 5==8.6 Hz, H-7)
7.27-7.40 fen, 6H aran)

ί
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Table 3 (Continued)

>QV,/

Ref. Exp. No. 
(Carp. No.)

Substituent Melting
Point (°C) IR Spectrum 

(Appearance)
1KR Spectrun

6
(R6b)

h -och3 -coatj H 164-166 3300, 2950, 1640 1.93 (s. 3H, coch3)
1610, 1490, 1440 2.13 to, IH, H-3a) 2.73 (m. IH, H-3B)

1260,, 1190, 1155 3.17 (dr IH, J-5.9 Hz, CH)

1110, 1030, 800 3.75 (s, 3H, OCH3) 4.55 (», IH, H-4)

730, 690 4.66 to. IH, H-5)

4.84 (d, IH, J-10.6 Hz, H-2)

5.56 (d, IH, J-7.9 Hz, NH,
• 6.61 (d, IH, J-2.6 Hz, H-9)

6.64 (dd, 1H; J-8.6 Hz, J-2.6 Hz, H-7, 
7.19-7.42 (m, SH, arcm)

6
(Rfic,

h -cch3 —ccch3 H 152-154 3280, 2950, 1640 1.93
1610, 1550, 1500 2.17
1440, 1240, 1190 3.70

1160, 1110, 1040 3.75

1030, 740, 700 4.91
5.03
6.12
6.56

(s, 3H, OOCH3)
(m, IH, H—3a) 2.54 (m, IH, H-3B)
(d, IH, J=5.9 Hz, CH)

(s,- 3H, OCH3) 4.27 (m, IH, H-4) 

(dd, 33, J=5.3 Hz, J=7.9 Hz, H-5, 
(d, IH, J-2.6 Hz, J-10.6 Hz, H-2) 
(d, IH, J-7.9 Hz, NH)
(d, IH, J-2.6 Hz, H-9,

I

ui
I

6.69 (dd, IH, J-2.6 Hz, J-7.9 Hz, Π-7) 
7.27-7.45 (m, 6H, arcm)

1
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Ref . Exp. No. 
(Catp. No.)

7
(R7a)

7
iR7b)

7
(R7c)

Cl

H Cl

H d

. Substituent

-COCRj

-000^

-COCH3

Table 3 (Continued)

Melting
Point (°C) IR Spectrum 

‘ (Appearance)
NMR Spectrum

H

H

3300, 3050, 2900 

1640, 1600, 1560 

1540, 1480, 1365 

1290, 1215, 1080 

1050, 1020, 980 

900, 730, 690

200-201 3300, 1640, 1540 

1480, 1400, 1370 

1210, 1055, 985 

805, 755, 695

214-215

1.94 (s, 3H, CH3)
2.26 (m, 1H, H-3a) 2.49 (m, 1H, H-38)
4.51 (m, 1H, H-4) 4.68 (br, s, 1H, CHJ
4.77 (dd, IK, J-2.0 Hz, J-11.9 Hz, H-5)
5.21 (s, 1H, H-2)
5.69 (d, 1H, J-7.2 Hz, N-H)
7.05 (d, 1H, J—2.0 Hz, H-9)
7.13 (dd, 1H, J-2.0 Hz, J-7.9 Hz, H-7) 
7.28-7.49 (m, 6H, aran)

1.99 (s, 3H, CH3)
2.11 (nt, IE, H-3a) 2.71 (m, 1H, H-38)

3.29 (br, s, 1H, OH) 4.53 (m, 1H, H-4) 
4.81 (d, 1H, J-6.6 Hz, H-5)
4.93 (dd, 1H, J-12.4 Hz, J-1.32 Hz, H-2) 
5.50 (d, 1H, J-7.9 Hz, NH)
7.06 (d, 1H, J-2.0 Hz, H-9)
7.11 (dd, 1H, J-2.0 Hz, J-7.9 Hz, H-7) 
7.14-7.51 (m, 6H, aran)

1.94 (s, 3H, CH3)
2.20 (m, 1H, H-3o) 2.49 (m, IB, H-38)
3.78 (br, s, 1H, OH) 4.19 (m, 1H, H-4) 
4.90-4.97 (m, 2H, H-2, H-5)
5.94 (d, 1H, J-7.2 Hz, N-H)

7.03-7.40 (m, 7H, aran)
7.52 (d, 1H, J-7.2 Hz, H-6)

I
-J
σ>
I
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Table 3 (Ccntirnsed)

Ref. Qcp. No, 
(Caqp. No.)

Substituent Melting
Point (°C) IR Spectrum 

(Appearance)
M5R Spectxun

8 -OCH3 -OCH3 -COCRj

(ESa)
3300, 2900, 1300 
1640, 1610, 1530 

1500, 1440, 1205 

1190, 1120, 1110 

1040, 1010

8
(R8b)

-och3 -oaij -ooch3 3300, 3050, 2920 
1640, 1610, 1500 
1450, 1260, 1220 

1190, 1110, 1040 

1000, 970, 725 
695

1.97 (s, 3H, OOCH3,
2.23-2.32 (m, 1H, H-3a)
2.42-2.53 (m, 1H, H-38)
3.80 (s, 3H, OCH3) 3.85 (s, 3H, OCH3) 
4.52-4.58 (m, 1H, H-4)
4.70 (dd, 1H, J-2.0 Hz, J-11.0 Hz,
H-2 or 5) 5.24 (s, 1H, H-2 or 5)
5.69 Cd, 1H, J-7.3 Hz, NH)
6.60 (s, 1H, H-9) 7.07 (s, 1H, H-6)
7.32- 7.42 (m, 5H, aran)

1.98 (s, 3H, COCH3)
2.11-2.15 (m, 1H, H-3a)
2.68-2.79 (m, 1H, H-3B)
3.05 (br, s, 1H, OH) 3.82 (s, 3H, OCK3) 
3.88 (s, 3H, OCH3)
4.57-4.68 (m, 2Η, H-4, H-2 or 5)
4.80 (dd, 1H, J-1.3 Hz, J-10.6 Hz,
H-2 or 5) 5.42 (d, 1H, J-8.6 Hz, NH)
6.62 (s, 1H, H-9) 6.81 (ε, 1H, H-6)
7.33- 7.42 (m, 5H, aran)

I
~4
-J
I
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Table 3 (Continued,

Ref. Exp. No, 
(Cacp. No.)

Substituent Melting
Point (*C) IR Spectrum 

(Appearance)
ΓΜΚ Spectrun

:|
I
{

8 -0CH3 -OCH3 -COCHa H
(RSc,

3300, 2920, 2820 
1640, 1610, 1540 
1500, 1460, 1440 

1260, 1210, 1190 

1120, 1040, 1000 
900, 720, 695

1.96 (s, 3H, OOCH3)
2.10-2.22 (m, IH, H-3o)
2.44-2.52 (m, IH, H-36)
3.81 (s, 3H, OCH3) 3.88 (s, 3H, OQ^) 

4.20-4.28 (m, IH, H-4)
4.88-4.94 (m, 2H, H-2, 5,
6.03 (d, IH, J-7.9 Hz, Hi,

- 6.57 (S, IH, H-9, 7.10 (s, IH, H-6,
7.30-7.45 (m, 5H, arcm)

i

S Η H
<RM

-OCSj

(p)
3260, 3050, 2900 

2820, 1640, 1600 

1540, 1500, 1480 
1450, 1365, 1300 
1240, 1170, 1100 
1080, 1030, 975 

900, 820, 760 

720

1.94 (s, 3H, OXH3,

2.21-2.30 (m, IH, H-3a)
2.47-2.58 (m, IH, H-36)
3.82 (S, 3H, OCHj,
4.27 (d, IH, J=5.9 Hz, OI)
4.53-4.58 (m, IH, H-4,
4.71 (dd, IH, J-1.3 Hz, J-11.9 Hz, 
H-2 or 5, 5.28 (d, IH, J=3.9 Hz,
H-2 or 5) 5.57 (d, IH, 3=6.6 Hz, NH)

I

co

I

6.-90-7.36 ba, 7H, arcm)
7.53 (dd, IH, J=1.3 Hz, J=7.2 Hz, H-6,

4e
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Table 3 (Continued)

Ref. Exp. No. 
(Cccp. No.)

Substituent Melting
Point (*C) IR Spectrum 

(Appear.xnce)
IKR Spectnm

5 Η H
(R9b)

-COCHa -<X33

(P)
3296, 3050, 2950 
2900, 2820, 1640 
1605, 1540, 1510 

1480, 1440, 1370 
1300, 1240, 1205 

'1170, 1050, 1030 
980, 825, 780

9 Η H
(R9c)

^och3 -OCH3

(p)
3250, 3060, 2930 

2830, 1640, 1610 

1580, 1550, 1510 

1480, 1450, 1270 

1300, 1240, 1220 

1175, 1040, 940 

820, 750

1.96 (s, 3H, OOCH3)
2.11-2.18 fa, IH, H-3a)
2.69-2.81 .(m,lH, H-38)
3.08 (d, IH, J-7.2 Hz, CH)
3.83 (s, 3H, OCH3)
4.57-4.65 (ra, IH, H-4)
4.75 (d, IH, J-7.2 Hz, H-2 or 5) 
4.81 (dd, IH, J-1.3 Hz, J-11.9 Hz, 
H-2 or 5) 5.30-5.34 (m, IH, NH)
6.89-7.39 (m, 8H, aran)

2.17 (s, 3H, OOCH3)
2.15-2.27 (m, IH, H-3a)
2.44-2.52 (m, IH, H-38)
3.23 (d, IH, J-5.9 Hz, CH)
3.83 (ε, 3H, OCH3)
4.23-4.27 (m, IH, H-4)
4.91 (dd, IH, J-2.0 Hz, J-9.9 Hz, 

H-2 or 5) 5.01 (dd, IH, J-5.9 Hz, 
J-8.6 Hz, H-2 or 5)
5.79-5.82 (in, IH, NH)
6.91-7.39 (m, 7H, aran)
7.59 (d, IH, J-6.6 Hz, H-6)

I
-J

I
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Table 3 (Continued)

Ref. Exp. No. 
(Carp. No.)

Substituent Melting
Point (°C, IR Spectrum 
(Appearance)

fKR Spectrun

10
(RlOa,

H H -COCH, Cl

(P)
3280, 3050, 2900 

1.640, 1540, 1480 

1450, 1370, 1250 
1220, 1085, 1045 
1010, 980, 900 

810, 760, 730

10
(RlOb,

H -COCK, Cl
(p)

3280, 3050, 2900 
1640, 1540, 1480 
1450, 1370, 1210 

1190, 1155, 1005 

980, 860, 780

1.95 (s. 3H, COOy
2.25-2.33 (m, IH, H-3a)

2.38-2.49 (m, IH, H-38,
4.12 (br, s, IH, CH,
4.51-4.f7 (m, IH, H-4,

4.76 (dd, IH, J=2.6 Hz, J=11.2 Hz,

H-2 or 5, 5.26 (s, lH, H-2 or 5,
5.55 (d, IH, J=6.6 Hz, NH)
7.00-7.40 (m, 7H, arcm)
7.53 (dd, IH, J=1.3 Hz, J=7.3 Hz, H-6,

1.97 (s, 3H, coay
2.12-2.20 (m, IH, H-3a,
2.64-2.75 (m, IH, H-38,
2.93 (d, IH, J-7.2 Hz, CH)
4.57-4.65 (m, IH, H-4,
4.75 (d, IH, J-7.2 Hz, H-2 or 5,

4.82 (dd, lH, J=2.0 Hz, J-12.5 Hz,

H-2 or 5) 5.28 (d, IH, J=7.9 Hz, NH, 

7.04-7.40 (m, 8H, arcm)

l
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Ref. Exp. No. 
(Caip, ng.)

10
(RIOc)

11

(Rlla)

r
r ■■ ·
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ft ft · * « ftft ft ft ft ft ft ft ftί (

II H

Substituent

-COCH,

-OOCHj

Table 3 (Continued,

Melting
Point (°C) IR Spectnxn IWR Spectnxn

(Appearance)

Cl

<P)

(p)

3250, 2050, 2950 1.99 (a, 3H, coay
2.08-2.21 (m, 1H, H-3a)1640, 1540, 1480

1365, 1220, 1080 2.47-2.54 (m, 1H, H-38,
1040, 1010, 815 3.16 (d, 1H, 3=6.0 Hz, CH)

4.21-4.32 (m, 1H, H-4)
4.92 (dd, 1H, J-1.7 Hz, J-9.9 Hz,
H-2 or 5, 4.95-5.02 (m , IB, H-2 or 5)
5.85 (d, 1H, J-7.2 Hz, NH)
6.99-7.41 (in, 7H, arcm)
7.58 (dd, 1H, J-l.l Hz, J-6.1 Hz, H-6)

3300, 3000, 2900 1.91 (ε, 3H, OOCH3)

1640, 1540, 1480 2.20-2.28 (m, 1H, H-3a)

1450, 1250, 1220 2.37 (s, 3H, CH3)
970/ 960, 750 2.42-2.53 (m, 1H, H-38)

4.50-4.55 (m, 1H, H-4)

4.72 (dd, 1H, J-1.3 Hz, J-11.9 Hz,
H-2 or 5) 5.25 (s, 1H, H-2 or 5)
5.73 (c, 1H, J-14.7 Hz,
7.00-7.32 (m, 7H, arcm)

NH)

7.52 (dd, 1H, J-1.2 Hz, J-7.3 Hz, H-6)

I
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Table 3 (Continued)

Ref. ESrp. No. 
(Ccx>. No.)

Substituent Melting
Point (°C) IR Spectrun 

(Appearance)
IWR Spectrum

11
(Rill)

-COM, -4¾

(P)

3300, 1640, 1540 1.96 (s, 3H, 00¾)

1480, 1375, 1210 2.11-2.20 (m, 1H, H-3a)

.1055, 980, 810 2.37 (s, 3H, 0¾)
780 2.69-2.81 (m, 1H, H-3B)

3.04 (d, 1H, J-7.9 Hz; OK) 
4.58-4.65 (m, l’L K-4)
4.75 (d, 1H, J-7.2 Hz, H-2 or 5) 
4.81 (d, 1H, J-11.9 Hz, H-2 or 5) 
5.29-5.31 (m, 1H, NH)
7.04-7.36 (m, 8H, aran)

11
(Rile)

Η H -com, ^3
(p)

3250, 2900, 1640 

1540, 1480, 1440 

1360, 1220, 1040 

960, 540, 800 
750

1.96 (s, 3H, OOCH?)

2.17-2.26 (m, 1H, H-3a)
2.38 '(s, 3H, (¾)
2.44-2.52 (m, 1H, H-3B)
3.25 (d, 1H, J-6.6 Hz, CH)
4.22-4.27 (m, 1H, H-4)
4.92 (dd, 1H, J-2.6 Hz, J-10.6 Hz,
H-2 or 5) 5.02 (dd, 1H, J-5.9 Hz,
J-8.6 Hz, H-2 or 5)
5.75-5.79 (m, 1H, NH)

6.99-7.39 (m, 7H, aran)
7.59 (dd, 1H, J-2.0 Hz, J-7.9 Hz, H-6)

I
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Table 3 (Continued,

Ref. Exp. No.___
(Corp. No.)

12 Η H
(R12a)

12
(R12b)

Substituent

-OOCHj -CF

(p)

Η H -OOCH3 -CF

(P)

Melting
Point (°C, IR Spectrum 

(Appearance)

3280, 3050, 2900 

1640, 1550, 1485 

1330, 1225, 1165 

1120, 1070, 1020 

980, 830, 760 
735

3280, 3050, 2920 

1645, 1545, 1480 

'>320, 1215, 1160 
1115, 1070, 1060 
985, 860, 830 
780, 755

1WR Spectrum

1.94 (ε, 3H, CH3)
2.27-2.46 (m, 2H, H-3)
4.29 (br, s, 1H, CH)
4.51-4.60 (m, 1H, H-4)
4.86 (dd, 1H, J=2.6 Hz, J=10.6 Hz, 
H-2 or 5)
5.25 (s, 1H, H-2 or 5)

5.69 (d, 1H, J=6.6 Hz, NH) 
7.00-7.66 (m, 8H, arcm)

1.97 (s, 3H, O^)
2.17-2.24 (m, 1H, H-3a)

2.65-2.76 (m, 1H, H-38)
2.87-2.90 (m, 1H, CH)
4.59-4.67 On, 1H, H-4)
4.77 (dd, 1H, J=6.6 Hz, J=9.3 Hz, 
H-2 or 5) 4.89 (d, 1H, J-11.9 Hz,
H-2 or 5) 5.27-5.30 (m, 1H, NH)
7.06-7.67 (m, 8H, aran)

1
co
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Table 3 (Continued)

Ref. Exp. No. 
(Carp. No.) R1 R2

Substituent
R3 R4

Melting
Point (®C) IR Spectres.
(Appearance)

1WR Spectrum

12 H II -CCCH3 -^3 3250, 3070, 2900 2.00 (s, 3H, CH3)
(R12c) (p) 2850, 1640, 1545 2.11-2.26 (m, IH, H-3a)

1480, 1445, 1370 2.52-2.60 (m, IH, H-38)
1320, 1220, 1160 3.03 (d, IH, J-5.9 Hz, CH)
1120, 1110, 1060 4.24-4.36 (m, IH, H-4)
1040, 825, 755 4.98-5.04 ba, 2H, H-2, 5)
720 5.72-5.76 (m, IH, NH,

7.01-7.68 (m, 8H, aran)

13 H H -OOCH3 -cooa^ (amorphous) 3500-3100, 1720 1.85 (b, IH, CH)
(R13a) (p) 1640, 1540, 1480 1.92 (s, 3H, Ac)

1280, 1220, 1110 2.24-2.45 ba, 2H, H-Τα, H-38)
1050, 980, 765 3.91 (s, 3H, COfKJ

4.52 (m, IH, H-5)
4.86 (dd, IH, J-11.2 Hz, 1.6 Hz, H-2,
5.23 (s, IH, H-5,

5.83 (d, IH, J-7.3 Hz, NH)
7.01 (d, IH, J-7.9 Hz, H-9)
7.12-7.23 (m, 2H, H-7, H-8,
7.47 (d, 2H, J-11.9 Hz, H-2')

7.50 (m, IH, H-6,
8.04 (d, 2H, J-11.9 Hz, H-3')

oo
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Table 3 (Continued)

Substituent
Ref. Exp. No. _________________________ _____

(Canp. No.) £ R2 r3

13
(R13b)

Melting

----- ----- Point (®C) IR Spectrum
R4 (Appearance,

NMR Spectrun

.
H H -000¾ -0000¾ (amorphous)

(p)
1.97 (s, 3H, Ac)
2.05-2.22 to, IH, H-3a)
2.68 (m, IH, H-38)
3.92 (s, 3H, 002CH3, 4.60 (m, IH, H-4)
4.78 (d, IH, J-6.6 Hz, H-5)

4.92 (d, IH, J-11.9 Hz, H-2)
5.49 (d, IH, J=7.9 Hz, NH)
6.99-8.07 (m, Ar)

13
(R13c,

H H -000¾ -cooch3
(P,

(amorphous)

19
(Rl9b)

H H -00(0¾
?r0 »

3059,, 3020, 2920 

1640, 1540, 1480 

1455, 1210, 1050 
980, 760, 695

1.96 (s, 3H, Ac)
2.05-2.22 (m, IH, H-3a,
2.54 (ddd, IH, J-14.5 Hz, 4.6 Hz, 2.6 Hz, 
H-38) 3.92 (s, 3H, CO2CH3)
4.26 to, IH, H-4) 4.99 (m, 2H, H-2, H-5)
6.07 (d, IH, J-7.9 Hz, NH)
6.99-8.07 to, Ar)

1.84-2.02 to, H-3')
2.10-2.16 (m, 2H, H-2')
2.57-2.78 to, 4H, H-3, H-4’)
3.70 (br, IH, OH) 4.59 (m, IH, H-4)
4.77 (d, IH, J-6.6 Hz, H-2 or 5) '
4.84 (dd, IH, J-1.3 Hz, J-11.9 Hz,
H-2 or 5) 5.41 (d, IH, J-7.9 Hz, NH)

I
co
in
I

7.04-7.44 (m, 14H, aran)
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Table 3 (Continued)

Ref. Exp. No. 
(Caqp. No.) R2

Substituent

R3 R4

Melting 
- Point ( eC)

(Appearance)
IR Spectrum H4R Spectran

19
(R19c)

H H
-00(0¾)g-Q)

H 3050, 3010, 2920
2840, 1645, 1550
1485, 1450, 1230

1040, 970, 760 
735, 695

1.84-1.94 (m, 2H, H-3')
2.10-2.23 fo, 3H, H-2', H-3a)

2.51 fo, IH, H-38,

2.57-2.62 fo, 2H, H-4')

3.34 (br, s, IH, <S) 4.26 (m, IH, H-4)

4.96-5.05 fo, 2H, H-2, H-5)
5.73 fo, IH, H-6)
7.04-7.47 (m, 13H, aran)
7.59 (dd, IH, J-2.0 Hz, J-7.3 Hz, H-6)

20
(Π20β’

H H
-<»CH2^^0CH3

H (oil) 3300, 2900, 1640 
1500, 1240, 1030
900, 820, 760

695

2.15 to, IH, H-3a) 2.41 (m, ,1H> K-3B)
3.44 (s, 2H, CH^Ar) 3.78 (s„ 3H,. OCHj)
4.28 (d, IH, J-11.9 Hz, H-5)

4.46 fo, IH, H-4) 5.38 fo, 2H, H-2, NH) 
6.75 (d, 2H, J-9.2 Hz, H-3*)
6.87 (d, 2H, J-9.2 Hz, H-2*)
•6.95 (dd, IH, J-7.9 Hz, 1.3 Hz, H-9)

7.1-7.5 fo, 8H, aran)

20
(R20b)

H H XI 160-162 3270, 1635, 1500
1215, 1200, 1180

1020, 885

2.12 fo, IH, H-3a) 2.68 (m, IH, H-3B)
3.46 (s, 2H, CH^Ar) 3.77 (s, 3H, OCH3)
4.45 id, IH, J-11.2 Hz, H-5)'

4.57 fo, 2H, H-2, H-4) 5.08 fo, IH, NH) 

6.73· (d, 2H, J-8.6 Hz,'H-3')

6.95 (d, 2H, H-7, H-8)
7.2-7.4 (m, 7K, aran)

»
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Tabla 3 (Continued)

Ref. Ebcp. No. 
(Cccp. No.) R1 R2

Substituent

R3 , R4

Melting
■ Point (*C) IR Spectrum

(Appearance)
NMR Spectrum

20 H H -COCHr-V H 169-171 3250, 1640, 1505 2.06 (ra. IH, H-3o) 2.40 (m, IH, H-38)
(R20c) 1240, 1220, 1040 3.48 (s. 2H, CHjAr) 3.80 (s, 3H, OCHj)

760 4.24 (m, IH, H-4) 4.93 (m, 2H, H-2, H-5)

5.75 (ra, IH, NH)
6.82 (d. 2H, J-8.6 Hz, H-3*)
6.95 (dd, IH, J-7.9 Hz, 1.3 Hz, H-9)
7.05 (d, 2H, J-8.6 Hz, H-2*)

7.1-7.4 (ra, '7H, aran) 7.53 (m, IH, H-6)

21 H H -CCCHr^'Λο,
H 154-156 3500-2700, 1625 2.16 (m. IH, H-3a) 2.36 (m, IH, H-38)

(R21a)
z \=ar 1500, 1220, 1040 3.39 (s, 2H, CHjjAr) 4.36 (m, IH, H-5)

820, 760 4.46 (nt, 2H, H-2, H-4)

5.23 (s, IH, Ar-OH)

• 5.53 (d, IH, J-7.3 Hz, NH)
6.60 (d, 2H, J-8.6 Hz, H-3')
6.79 (d, 2H, J-8.6 Hz, H-2')
6.93 (dd, IH, J-7.9 Hz, 1.3 Hz, H-9)
7.09 (ra, IH, H-7) 7.19 (m, IH, H-8)
7.25-7.38 (ra, 6H, aran)
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Table 3 (Continued)

Ref. Exp. No. 
(Coop. No.) R1 R2

Substituent

R3 R4

Melting 
- Point (°C)

(Appearance)
IR Spectrum JWR Spectrun

21 H H
-axa^ yoH H 189-190 3500-2900, 1640 2.04 (ddd, 1H, J-15.2 Hz, 4.0 Hz, 1.3 Hz,

(R21b) \=j 1500, 1480, 1440 H-3a) 2.67 (m, 1H, H-38)

1210, 1040, 745 3.42 (s, 2H, CH^Ar) 4.44 (m, 1H, H-4)
4.55 (d, 1H, J-11.2 Hz, H-2) 
4.63 (d, 1H, J-6.6 Hz, H-5) 
6.67 (d, 2H, J-7.9 Hz, H-2') 
6.90 (d, 2H, 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, aran)

21 H H -COCH5Y
A-oh H

225-227 3500-2900, 1640 2.07 (aid, 1H, J—13.9 Hz, 11.2 Hz, 7.3 Hz,

(821c)
=/

1525, 1510, 1480 H-3a) 2.53 (ddd, 1H, J-13.9 Hz, 4.6 Hz,

1440, 1260, 1225 2.6 Hz, H-38) 3.41 (s, 2H, CH^x)

1040, 755, 695 4.17 (m, 1H, ,1-4)
4.88 (d, 1H, J-8.6 Hz, H-5)

4.97 (dd, 1H, J-11.2 Hz, 2.6 Hz, H-2)

6.73 (d, 2H, J-8.6 Hz, H-3')

6.94 (dd, 1H, J-7.9 Hz, 1.3 Hz, H-9)

6.95 (d, 2H, J-8.6 Hz, H-2·)
7.10-7.24 (m, 2H, H-7, H-8)
7.30-7.38 (m, 5H, aran)

7.48 (d, 1H, J-7.9 Hz, H-6)

03
00
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Table 3 (Continued)

1155, 1025, 995 

760, 700
5.20 (d, 1H, J-8.6 Hz, NH) 
6.57-7.44 (m, 12H, aran)

22

(F22c)
Η H och3 H

-COCH; OG^

3380, 3050, 2900 

1630, 1540, 1515 
1450, 1260, 1220 
1150, 1020, 950 
750

2.07 Cm, 1H, H-3a) 2.43 (m, 1H, H-38)

3.05 (d, 1H, J-5.9 Hz, OH)
3.48 (s, 2H, COay 3.82 (sl( 3H, oay
3.82 (s, 3H, OCH.) 3.88 (s, 3H, OOy 
4.27 (m, 1H, H-4)
4.91-4.98 (m, 2H, H-2, H-5)
5.83 (d, 1H, J-7.3 Hz, NH)
6.66-7.38 (m, 1H, aran)
7.52 (dd, 1H, J=1.3 Hz, J=7.3 Hz, H-6)
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Table 3 (Continued)

Ref. Exp„ No, 
(Caip. No.)

Substituent Melting
-2-------* Point (*C)
R4 (Appearance)

IR Spectrum IWR Spectrum

23
(R23a)

Η H OH H (amorphous) 3500-2500, 1620 
1500, 1440, 1220 

1100, 1040, 740

23

(F23b)

Η H OH H (amorphous) 3500-3000, 1640 

1520, 1460, 1220 

1040, 980, 750 

695

2.20 (m, 1H, H-3a) 2.41 (m, 1H, H-38)
3.37 (s, 2H, CH^-Ar) 4.39 (m, 1H, H-4)

4.40 (dd, 1H, J-11.9 Hz, 2.0 Hz, H-2) 
4.50 (d, a, H-5)
5.56 (d, 1H, J-7.3 Hz, NH)

6.37 (dd, 1H, J-7.9 Hz, 2.0 Hz, H-6') 

6.53 (d, 1H, J-2.0 Hz, H-2')
6.69 (d, 1H, J-7.9 Hz, H-5')
6.97 (dd, 1H, J-9.2 Hz, 1.3 Hz, H-9) 
7.12-7.40 (m, 8H, aran)

2.05 (m, 1H, H-3a) 2.64 (m, 1H, H-38)
3.36 (s, 2H, Oyu:) 4.45 (m, 1H, H-4) 
4.61 (m, 2H, H-2, H-5)
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. (d, IB, J-7.9 Hz, H-9)
7.03-7.14 (m, 2H, H-7, H-8)

7.21-7.40 (m, 6H, aran)

I
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Table 3 (Continued)

. 6.36 (d, IH, J-8.6 Hz, NH,
6.48 (d, IH) J-7.9 Hz, H-5',
6.61 (m, 2H, H-2', H-6')
6.86 (d, IH, J-7.9 Hz, H-9,
6.93 (m, IH, H-7) 7.09 (m, IH, H-8)
7.13-7.24 (m, 5H, arcm)
7.34 ba, IH, H-6)

24 H H H 198-200 3350, 3100, 1640 2.04 (m, IH, H-3a) 2.68 (m, IH, H-3B)
CR24b)

kJ
1560, 1480, 1350 3.52 (s, 2H, ayt·) 4.44 ba, IH, H-4,

N 1210, 1060, 950 4.80 (d, IH, J=6.6 Hz, H-5)
720 4.91 (dd, IH, J-11.9 Hz, 2.0 Hz, H-2,

7.01 (d, IH, J-7.9 Hz, H-9)
7.09 (m, IH, H-7, 7.24-7.38 (m, 7H, arcm)
7.67 (m, IH, H-6)
8.39 (d, IH, J-2.0 Hz, H-2')
8.44 (dd, IH, J-5.3 Hz, 1.3 Hz, H-6')
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Table 3 (Continued)

Ref. Exp. No. 
(Canp. No.) R1 IT

Substituent

R3 R4

Melting 
- Point (’C)

(Appearance)
IR Spectrum IWR Spectrum

24 H H -COCH-^u H 193-194 3250, 3100, 1640 2.13 ba, 1H, Η—3a)

(R24c) 1560, 1480, 1220 2.54 (ddfl, 1H, J-14.5 Hz, 4.6 Hz, 2.6 Hz,
N 1040, 950, 760 H-3B) 3.49 (s, 2H, CH^)

720, 700 4.21 fa, 1H, H-4) 4.93 fa, 2H, H-2, H-5)
7.98 (dd, 1H, J-7.9 Hz, 1.3 Hz, H-9)

* 7.11-7.45 (m, 8H, Ar)

7.49-7.55 (m, 2H, H-6, H-5·)
8.40 (s, 1H, H-2')
8.46 (d, 1H, J-4.6 Hz, H-6·)

K0
N>
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Kef. Exp. No. 
(Coop. No.) R

Melting
Point (’C) 
(Appearance)

IR Spectrum NMR Speetrm

25 H 1.97-2.21 (m, 2H, H-3) 4.23 (in, ΪΗ, H-4)
(R25a) 5.17 (dd, 1H, J—3.3 Hz, J-5.3 He, H-2)

5.95 (d, 1H, J-9.2 Hz, H-5)
6.49 (s, 1H, NH)

~~ 7.01-7.48 (m, 9H, arcm)

25 H 3230, 3000, 2850, 1760 2.34 fat, 1H, H-3a) 2.78 (m, 1H, H-38)
(R25b) 1600, 1570, 1480, 1445 4.45 fat, 1H, H-4)

1350, 1310, 1230, 1040 5.22-5.31 fat, 2H, H-2, 5)
1025, 1005, 755, 690 5.81 (d, 1H, J-11.9 Hz, NH)

6.99-7.44 fat, 8H, aran)
7.57 (dd, 1H, J-1.3 Hz,, J-7.3 Hz, H-6)

25 H 189.5-190 3220, 3130, 2830, 1770 2.34-2.54 fat, 2H, H-3) 3.34 fat, lh, H-4)
(R25c) 1605, 1580, 1485, 1450 4.67 (dd, 1H, J-2.0 Hz, J-10.6 Hz, H-2)

1320, 1240, 1020, 980 5.66 (d, 1H, J-10.6 Hz, H-5)
• 760, 700 ’ 6.01 is, XH, NH) -

7.07-7.54 fat, 9H, aran)

*■
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Table 4 (Continued)

Ref. Exp. No. 
(Carp. So.) R

Melting '
Point (°C) 
(Appearance)

IR Spectrum NMR Spectrum

25
(R25d)

H 3200, 3130, 2880, 1745 
1600, 1580, 1480, 1445
1260, 1240, 1215, 1105

1030, 970, 760, 700

2.07-2.32 (m, 2H, H-3) 4.56 (m, IH, H-4)
5.26 (m, IH, H-2)
6.07 (d, IH, J=9.2 Hz, H-5)

6.47 (dd, IH, J-2.0 Hz, J-8.6 Hz, NH) 
7.14-7.41 (m, 8H, aran)
7.54 (dd, IH, J-2.0 Hz, J-8.6 Hz, H-6)

26
(R26b)

-ICa2>rC)
3000, 2900, 1755, 1600
1470, 1450, 1400, 1350 
1320, 1230, 1100, 1040 
1020, 920, 750, 690-

1.93 (m, IH, H-3a) 2.52 (m, IH, H-38)
2.87 (t, 2H, J-7.3 Hz, H-2')
3.34-3.57 (m, 2H, H-l·)
4.17 (m, IH, H-4)
5.15 (dd, IH, J-4.6·. Hz, J-11.9 Hz, H-2) 
5.57 (d, IH, J-11.9 Hz, H-5)
6.95-7.43 (m, 13H, aran)
7.54 (d, d, IH, J-1.3 Hz, J-7.9 Hz, H-6)

26
(R26c)

-•“i'iC>
3000, 2900, 2850,- 1750 

1600, 1570, 1480, 1440 

1400, 1350, 1330, 1220
1150, 1020, 955, 760
690

1.98 (m, IH, H-3a) 2.17 (m, IH, H-38)
2.88 (t, 2H, J-7.3 Hz, H-2')
3.38-3.57 (m, 3H, H-4, 1')
4.48 (dd, IH, J-1.3 Hz, J-11.2 Hz, H-2) 
5.44 (d, IH, J-10.5 Hz, H-5)
7,02-7.46 (jn, 13H, arcm) 
7.52 (m, IH, H-6)
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Ref. Exp. No. 
(Ccmp. No.) R

Melting
Point (°C, 
(Appearance)

IR Spectrum NMR Spectrum

27
(R27c)

-®3 3060, 3040, 2890, 1770
1605, 1580, 1490, 1390

1360, 1240, 1230, 1040 
1030, 770, 700

2.24-2.52 fa, 2H, H-3)
2.84 (a. JH, N-CHj) 3.49 (m, lH, H-4)

4.68 (d, IK, J-11.2 Hz, H-2)
5.53 (d, lH, J-10.6 Hz, H-5)
7.06-7.54 fa, 9H, aran)

27
(R27d)

<«3 3020, 2920, 1760, 1600
1580, 1480, 1445, 1425 
1400, 1255, 1215, 1170
1100, 1040, 930, 825
770, 750, 720, 690

2.03-2.26 fa, 2H, H-3)
2.82 (a, 3H, NO^) 4.28 fa, lH, H-4)
5.26 (dd, 1H, J—3.9 Hz, J-11.9 Hz, H-2)
5.94 (d, 1H, J-9.9 Hz, H-5)
6.52 fa, 1H, aran)
7.15-7.40 fa, 7H, aran)
7.52 fa, 1H, H-6)

28
-(¾)^>.

3020, 2930, 2860, 1760 1.79-1.94 fa, 2H, H-2')
(R28b) / 1600, 1580, 1485, 1455

1410, 1360, 1320, 1235

1100, 1040, 1030, 520
750, 700

2.17 fa, 1H, H-3a)

2.56-2.74 fa, 3H, H-38, 3)

3.17 (m, 1H, H-l'a)
3.41 fa, 1H, H-1'β) 4.20 fa, 2H, H-4,
5.21 fa, 1H, H-2)
5.60 (d, 1H, J-11.9 Hz, H-5,

6.95-7.42 (m, 13H, aran)
1.54 (d, 1H, J-7.9 Hz, H-6)

I

cn
I



~r

ft, ftft ft
r»*s <9 . .
Ί ftft«3 ftftft

Ref . Exp. No. 
(Carp. No.)

28
(R28c)

29
(R29c)

Melting
R Point (°C)

(Appearance)

((¾)^

Table 4 (Continued)

IR Spectrun

3000, 2900, 2850, 1650 

1600, 1570, 1480, 1440 

1400, 1350, 1320, 1220 

1020, 960, 760, 685

NMR Spectrun

1.82-1.93 (in, 2H, H-2')
2.22-2.36 (m, 2H, H-3)
2.65 (dd, 2H, J=6.6 Hz, 3=8.6 Hz, H-3') 
3.18-3.41 (m, 2H, H-l')
3.57 (m, IH, H-4)
4.63 (dd, IH, J=2.6 Hz, J=10.6 Hz, H-2) 
5.50 (d, IH, 3=10.6 Hz, H-5)
7.05-7.48 (m, 13H, aran)
7.53 (m, IH, H-6)

1.98 (m, IH, H-3a) 2.39 (ra, IH, H-3P) 
3.06 (t, 2H, J-7.2 Hz, H-l*)
3,,54 (m, IH, H-4)
3.60-3.74 (ra, 2H, H-2')
4.53 (dd, IH, 3=1.3 Hz, 3=11.2 Hz,
H-2 or 5) 5.45 (d, IH, J=11.2 Hz,
H-2 or 5) 7.03-7.63 (m, 12H, aran)
8.43 (d, IH, 3=3.9 Hz, H-3")

I
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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 thoroughly 

mixed and then filled in a gelatin capsule.
Formulation 2 Tablet

Ingredients for one tablet
(1) Compound lc 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

• · · w ■« * * »
to to · to toto

to to to to toto « * « 
c ct «c <* *

* · ·
» · to* ♦to * *

to · to to · ·to to « «

to< to tee
to to tot
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Procedure
The above-mentioned components were mixed and

25 pressed to a tablet form according to a conventional 
procedure.

Biological test
Hypoglycemic activity, hypotensive activity, and 

platelet coagulation inhibiting activity of the present
30 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

35 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

5 rats (SHR) were anesthetized with ether, and a cannula 
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 
non-anesthetic conditions. A test compound was orally

10 administrated in the form of a 0.5% CMC suspension 
after over njght-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 
15 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

20 of the blood platelet coagulation ability. ADP,
arachidonic acid, collagen, platelet activating factor 
(PAF) , epinephrine and Ca ionophora· A-23187 were used 
as the coagulation inducer. The test compound was 
dissolved in dimethylsulfoxide, and the solution was

25 added to the PRP for administration.
Result
Among the compounds of the present invention, 

compounds l(lb, lc, Id), 4(4c), 6(6c), 7 (7b, 7c), 8 (8c), 
10(10a, 10c) ll(llch 13 (13a, 13b, 13c), 14(14c),

30 16 (16c) , 17 (17b, 170, 18(18c), 20(20c), 21(21c),
25 (25c), 26 (26c), 27(27c), 28 (28c), 31(31c), «nd 32(32c) 
showed a significant hypoglycemic activity at a dose of 
10 mg/kg P.O. Further, compound l(lc) showed a signifi
cant hypoglycemic activity at a dose of 10 mg/kg as well

35 as a hypotensive activity and platelet coagulation
inhibiting activity.

{
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

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

1 9wherein R 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 the group -(CH^Jn-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 lowet 
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

I

R5 represents a hydrogen atom, halogen atom, C, c 

straight or branched alkyl group, trifluoromethyl, 
methoxy, or COOR® group; wherein r6 represents a lower 
alkyl group; and

pharmaceutically acceptable acid addition salts

I
ί

/



V
- 100 -

2. A 2-phenylbenzoxepin derivative according to
claim 1, wherein the lower alkyl group R3 or R4 is
selected from the group consisting of methyl, ethyl,
propyl, butyl, pentyl and hexyl.

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

• β ·
·· · ·

• « » β
• · · ft ·
·· ·• ft ft ft ft ·

* < · ·
• '· ft ·
• ·• ·

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

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

• · · »• ·* · · ft
· ft·» ·« · ·• ft ·

• · ·· ft ft · • ft
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 -((21¾ )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, pyrlmidyl, furyl, or thenyl; 

or I
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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 ,

R3 represents a hydrogen atom, halogen atom, C^_g 
straight or branched alkyl group, trifluoromethyl, 
methoxy, or COOR3 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 Rl, r2 , r3, r4 f and r5 have the same meanings as 
defined above; or

(b) for production of a compound of the formula 
(I) wherein R3 and R^ represent a hydrogen atom, 
reducing an oxime represented by the following formula 
(VII):
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12 5wherein R , R and R have the same meaning as defined 
above, and if necessary, hydrolyzing the reduced product; 
or

ft · *• ft ft ft
ft * ft ftΓ• •ft ft

ft ft ft• ft ft ft ft ft
• ft Λ ft ft ft

(c) for production of a compound of the
formula (I) wherein R3 represents a hydrogen atom and R4
represents the group -(CH9) -Y wherein n and Y have the
same meaning as defined, above, reacting a compound of the 

3 4formula (I) wherein RJ and R1 represent hydrogen atom with 
a halogen compound represented the formula (VIII) :

X-(CH2)n-Y (VIII)

wherein X represents a halogen atom and n and Y have the 
same meanings as defined above; or

ft M * · * ft• ft
ft ft • *1

»ft ft ft: ft
ftft·

(d) for production of a compound of the 
formula (I) wherein R3 represents a hydrogen atom and R4 
represents the group -(CH2)n~Y wherein n and Y have the 
same meaning as defined above, reacting a compound of the 
formula (Ij wherein R3 and R4 represent a hydrogen atom 

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

• ft
ft ft ft ft’ ft

ft
ftft* x-c°(CH2>n-l-Y (viii')

wherein X represents halogen atom and n and Y have the 
same meanings as defined above, and reducing the product;
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(e) for production of a compound of the 
formula (I) wherein R represents a methyl group and Rq 
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):

■ 12 5.. . wherein R , R , R , n, and Y have the same meanings as
ft · ·' ■ ■ ->

*β<’* defined above; and optionallyft• ft ft ft
• ft
S *’«· (f) converting the resulting compound to

salts, or resulting salt to other salts or a free 
compound.

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

7. A process according to claim 5, wherein in, 
the variation (b), the compound (VII) is reduced usinc, 
lithium aluminium hydride as a reducing agent.

8. A process according to claim 5, wherein in 
the variation <b), the «sompound (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 according to claim 5, wherein in 
the variation (e) , the reduction is carried out using 
lithium aluminium hydride as a reducing agent.
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