PROCESS FOR PREPARING A NAPHTHALENE DERIVATIVE
AND A SYNTHETIC INTERMEDIATE THEREOF

abstract of the Disclosure:

A novel process for preparing a naphthalene

derivative of the formula:

OH

wherein rRY and R2 are a lower alkoxycarbonyl group oOr both

5 may combine toO form a group of the formula :::;;O; one of
0
rR3 and r? is nhydrogen atom or a lower alkoxy group and the

other is a lower alkoxy group; ring A is a substituted or

unsubstituted benzene ring, which ig useful as a

hypolipidemic agent, and a novel intermediate cf the

10 formula:
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wherein R1, R2, R3, R4 and ring A are the same as defined

above.
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PROCESS FOR PREPARING A NAPHTHALENE DERIVATIVE

AND A SYNTHETIC INTERMEDIATE THEREOF

The present invention relates to a process for

preparing a naphthalene derivative which is useful as a

hypolipidemic agent, and relates to a synthetic intermediate

thereof.

Prior Art

1-(3- and/or 4-lower alkoxyphenyl)-2,3-bis(lower
alkoxycarbonyl)-Q—hydroxynaphthalene compounds and 1-(3-
and/or 4-lower alkoxyphenyl)-S—hydroxymethyl—4-hydroxy—2—

naphthoic acid lactone compounds are useful as a

hypolipidemic agent.
Hitherto, it has been known that these compounds

can be prepared by reacting 2-(a-hydroxy-3- and/or 4-lowver

alkoxybenzyl)benzaldehyde or di-lower alkyl acetal thereof

with acetylenedicarboxylic acid di-lower alkyl ester and if

necessary, by further subjecting the product to reductive

lactonization [Japanese Patent First Publication (Kokai) No.

267541/1986]).

Detailed Description of the Invention

The present inventors have been studied intensively

and accomplished a novel process for preparing a naphthalene
derivative, wherein the synthetic route is completely

different from those of the conventional methods.

pccording to the present invention, a naphthalene

~

derivative of the formula:
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R4
2 are a lower alkoxycarbonyl group or both

may combine to form a group of the formula :::;:O; one of

wherein Rl and R

0
5 R3 and R? is hydrogen.atom or a lower alkoxy group and the
other is a lower alkoxy group; ring A is a substituted or
unsubstituted benzene ring, can be prepared by the steps of:
A. reacting the three compounds of the formulae:
OR® .. . CHO
10 27 /<CN ,“-rl-chi=cE-R2~ and "‘g
A
X | = 23
R4
(11) (I11) (1V)

wherein R® is a protecting group for a hydroxy group and Rl,

R2, R3, r? and ring A are the same as defined above,
B. treating the prcduct with an acid to give a

protected-oxy-tetrahydronaphthalene compound of the formula:
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wherein Rl R2, R3, R4, RS and ring A are the same as

’
defined above,

C. treating the compound (V) or a salt thereof
with a fluorine ion-donor to give an oxo-tetrahydro- i

naphthalene compound of the formula:

0
f 1.,
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wherein Rl, rRZ, R3 rRY ang ring A are the same as defined

above,

D. further oxidizing the compound (VI) or an enol-
form tautomer thereof.

The reaction of the starting compounds (II), (III)
and (1V) can be carried out in the presence of a basic
substance. The basic substance may be any conventional

basic substance, and it is more preferable Lo use lithium
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amides (e.g., lithium diisopropylamide), aryl lithiums
(e.g., phenyl lithium) or alkyl lithiums (e.g., n-butyl
lithium). The protecting groups (RS) for a hydroxy group in
a protected oxy-acetonitrile compound (II) may be any
conventional protecting groups for hydroxy group, and it is

more preferable to use a mono-, di- or tri-lower alkylsilyl

group (e.g., methylsilyl group, dimethylsilyl group,
trimethylsilyl group, tert.-butyldimethylsilyl group), a

lower alkoxy-lower alkyl groups (e.g., methoxymethyl group},

cem m e me e s

a lower alkoxy-lower alkoxy-lower alkyl groups (e.g.,
methoxyethoxymethyl group) or a phenyl lower alkyl groups
(e.g., benzyl group). When RY and R? in a substituted .
ethylene compound (III) are a lower alkoxycarbonyl group, |
either cis- or trans-substituted compound thereof can be
used. The reaction is preferably carried out with cooling,
for example, at -78°C to -40°C. The said reaction can be
carried out in a suitable solvent. As a solvent, the
conventional organic solvents, for example, tetrahydrofuran,
ether, diglyme, hexane, toluene and xylene can be used.
when the said reaction is carried out, it is preferred that
an aldehyde compound (IV) is added into the reaction system
after reacting a protected oxy-acetonitrile compound (IT)
with a substituted ethylene compound (IIT).
The acid treatment of the product can be carried
out in the conventional methods. #£s an acid, either organic

acids or inorganic acids can be used, especially it is

~
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preferred to use organic acids (e.g., trifluoroacetic acid,
methanesulfonic acid, toluenesulfonic acid). The acid
treatment can be carried out at room temperature.or with
heating, for example, at 10°C to 50°C. The said reaction
can be carried out in a suitable solvent, and as a solvent,
it is preferred to use the same solvents as those used in
the above reaction of three compounds (I1I), (III) and

(IV).

The subseqguent treatment of a protected oxy-tetra-
hydronaphthalene compound (V) or a salt thereof with a
fluorine ion-donor can be carried out in the conventional
methods. As a fluorine ion-donor, any conventional one can
be used, and it is preferred to use a mixture of a fluoride
and an acid. The fluoride includes alkali metal fluorides
(e.g., potacsium fluoride), ammonium fluoride, and tetra-
(lowerjalkylammonium fluorides (e.g., tetfamethylammonium
fluoride, tetrabutylammonium fluoride), and the acid
includes, for example, acetic acid,.trifluoroacetic acid,
methanesulfonic acid, toluenesulfonic acid. The preferred
fluorine ion-donor icludes also hydrogen fluoride and the
like. The said reaction can be carried out effectively at
ambient temperature in a suitable solvent. The solvent
includes any conventional organic solvents,. for example,
methylene chloride or chloroform.

The oxidalion r1eaction of thus obtainsd oxo-Lelra-

hydronaphthalene compound (VI) or an enol-form tautomer

T r— — -
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thereof can be carried out in the conventional method. The

said oxidation reaction can be carried out by treating the
compound (VI) or a tautomer thereof with an oxidizing agent
or treating with a base after treating with a halogenating
agent. The conventional oxidizing agents can be used and it
is preferred to use selenium dioxide, 2,3-dichloro-4,5-
dicyanobenzoguinone, oxygen gas, Or air. On the other hand,
the conventional halogenating agents can be vsed as the
halogenating agent and it is preferred to use transition
metal bromides (e.g., cupric bromide) in the presence of
alkali metal bromidzs (e.g., lithium bromide, sodium
bromide). Either organic bases or inorganic bases can be
used as the base and it is preferred to use triethylamine,
tributylamine, 1,B—dia:abicyclo[s.d.0]undec—7—ene, alkali
metal hydroxide or a2lkali metal carbonate. hie oxidation
reaction of the compound (VI) can be carried out under ice
cooling or with heating depending on the oxidizing method to
be employed. The reaction using a ﬁalogenating agent can be
carried out with heating, especially at 50°C to BO°C, and
the subsequent treatment with a base can be carried out
under cooling or at ambient temperature, for example, at 0°C
to 25°C. Both reactions are preferably carried out in a
suitable solvent. The solvent includes any conventional

organic solvents, for example, acetonitrile, propionitrile

and chloroform.

~ — —
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In the above reactions, the salts employed for the
starting compound (II) wherein ring A is a benzene ring
substitutued by hydroxy group, for the intermediates (V) and
(Vi), and for the enol-form tautomer of the intermediate
(VI) may be alkali metal salts, alkaline earth metal salts
and the like. These salts can be used in the reactions in
the same manner as the corresponding free form of the
compound.

The intermediates (V) and (VI) may have
diastereoisomers due to 4 and 3 asymmetric carbors thereof
respectively, and any isomer or a mixture thereof can be
used in the process of the present invention.

According to the process of the present invention,
naphthzlene derivatives disclosed in Japanese Patent
Publication (Kokai) No. 267541/1986 can advantageously be
prepared on an industrial scale without regard ﬁo the kind
of ring A thereof. For example, the.compound (I) wherein
ring A is an unsubstituted benzene ring, a benzene ring
substituted by a lower alkylenedioxy group or a benzene ring
having 1 - 3 substituents selected from the group consisting
of a lower alkoxy group, a lower alkyl group, a phenyl-lower
alkoxy group, hydroxy group and a halogen atom, and the
naphthalene derivative (I) wherein rR! and R? zre a lower
4 are a lower alkoxy group,

ring A is a substituted benzene ring of <he formula:

alkoxycarboryl group, R3 and R

¥

r—

b eqey



rfo

d £

wherein RY, R® and R are a lower alkyl group, can

advantageously be prepared.

The naphthalene derivative (I) thus obtained may
optionally be converted into a pharmaceutically acceptable
salt thereof by treating properly with an alkali metal
hydride, an alkali metal hydroxide, an alkaline earth metal
hydroxide, quaternary ammonium hydroxide and like.

The process of the present invention proceeds by a
novel reaction wherein the synthetic route is completely
different from those of the conventional processes. The
process of the present invention has an industrially
advantage that the intermediate; oxy—tetrahydronaphthalene
compo'ind (V) can be prepared by reacting the three starting
compounds (II), (III) and (IV) in a single procedure so that
a naphthalene derivative being useful as a hypolipidemic
agent can be obtained in a simple reaction procedure.

The oxo-tetrahydronaphthalene compound (VI) which
is obtained as an intermediate in the present invention is
in equilibrium with an enol-form tautomer thereof in a

solvent as described in the following formulae:
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wherein Rl, Rz, R3 R4 and ring A are the same as defined

above, and both can be used in the present invention.

The intermediates (VI) are novel compounds except a

compound wherein ring A is a benzene group substituted by a

lower alkylensdioxy group, and RY and R? combine to form a

group of the formu]a;(i%}O, and R3 and R? are lower alkoxy

o]

group.

The starting compound (II) of the present invention

can be prepared by reacting a benzaldehyde compound of the

formula:

CHO
/.

A | (VII)
NN

wherein ring A is the same 2as defined above, with an alkali
metal cyanide and a compound of the formula:
R - X (VIII)

wherein X is a halogen atom and R® is the same as defined

above, in the presence of a lLewis acid (e.qg., zinc (11)

iodide).

B TR
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The present invention is illustrated by the

following Examples but should not be construed to be limited

thereto.

Example 1

(1-a) 3{4,S-Trimethoxybenzaldehyde (50 g) is
dissolved in acetonitrile (prepared by distillation with
phosphorus pentoxide) (250 ml). To this solution are added
pPotassium cyanide (24.9 g9), zinc (I1}) iodide (8.1 g) and
tert.—butyldjmethylsi]yl chloride (46.1 g) and the mixture
is stirred at room temperature overnight. Acetonitrile is
distilled off from the reaction mixture and to the residue
is added diethyl ether and the insoluble materials are
filtered off. The filtrate is washegd with water, dried and
concentrated under reducegd pressure., The resulting residue
is purified by silica gel column chromatography [solvent: n-
hexane/ethyl acetate {3:1)] and crystallized from a mixture
of n-hexane and isopropyl ether to give (3,4,5-tri-
methoxyphenyl)(te:t.—butyldimethylsilyloxy)acetonitrile (67
g) as colorless crystal.
Yield: 78 s
M.p.: 43°C

(1-b) 3,4,S—Trimethoxybenzaldehyde, acetonitrile,
Dotassium cyanide, zinc (II) iodide and trimethylsilyl
chloride are treated in the same manners as in the above
pfocedure (l-a) to give (3,4,S—trimethoxyphenyl)(trimethyl—

silyloxy)acetonitrile as o0ily product.

e e e o
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B.p.: 145 - 147°C (1 mmHg)
(2-a)

[prep
tetrahydrofuran (50 ml)

(20.4 ml) in n-hexane under dry ice cooling) is added

dropwise a solution of the product {10 g) obtained in the

To lithium diisopropylamide solution

ared from a solution of diisopropylamine (3.0 g) in

and 1.6 M n-butyl lithium solution

—~

e e w———

above procedure (1-a) in tetrahydrofuran {20 ml) at -70°C

and the mixture

S minutes.

maleic acid dimethyl ester (4.27

ml) over the period of about 20

minutes.

is stirred at the same temperature for about

To this mixture is added dropwise a solution of

g) in tetrahydrofuran (50

rurther, to this

mixture is added dropwise a solution of 3,4-dimethoxybenz=

aldehyde (4.93 g) in tetrahydrofuran (20 ml) and then a

mixture of acetic acid (3.7 ml)

to the reaction mixture.

ethyl acetate at room temperature.

with water and dried.
resulting residue is purified by

graphy [solwvent:

and water

n-hexane/ethyl acetate (2:1) 1.

(50 ml) 1is added

The mixture 1is extracted with

The extract is washed

The solvent_is distilled off and the

silica gel column chromato-

The eluate

is concentrated and the residue 1is dissolved in acetic

anhydride (20 ml) and stirred at

hours. Further, rrifluoroacetic

the mixture and allowed to stand

solution is concentrated and the

room temperature for 2
acid (10 ml) is added to
The reaction

overnight. -

residue 1is extracted with

chloroform. The extract is washed, dried and theﬁ the

splvent is distilled off.

The residue is crystallized from
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isopropyl ether and the insoluble materials are filtered off
to give r—l—(3,4—dimethoxyphenyl]—t—2—methoxycarbonyl-c—B—

methoxycarbonyl—4—cyano—4—(tert.—butyldimethylsilyloxy)—

6,7,B—trimethoxy—],2,3,4—tetrahydronaphtha]ene (12.9 g) as

colorless crystal.
vyield: 69 %
M.p.: 162 - 163°C
(2-b) The product obtained in the above procedure

{(1-b) . maleic acid dimethyl ester and 3,4-dimethoxybenz-

aldehyde are treated in the same manners as in the above

procedure (2-a) to give r—l—(3,4—dimethyoxyphenyl)—t—2—

methoxycarbonyl—c—B—methoxycarbonyl—4—cyano—4—(trimethyl~

silyloxy)'G,7,8~trimethoxy—l,2,3,4"tetrahydronaphthalene as

oily product.
(3-a) The nroduct (10.1 q) obtained in Lhe above

procedure (2-a) is dissolved in methylene chloride (100

ml). To this sclution are 2dded tetra-n-butylammonium

fluoride solution (17 ml) and acetic acid (1.2 ml) and the

mixture is stirred at room temperature for 2 hours. The

reaction solution is washed with wvater, dried and then the

solvent is distilled off. The residue is purified by silica

gel column chromatography {sclvent: n-hexzne/ethyl acetate

(2:1)]. The eluace is concentrated and the resulting

recidue is crystallized from diethyl ether to give r-1-(3,4-

dimethoxyphenyl)*t—Q—methoxycarbanyl—B—methoxycarbonyl—d—

hydroxy—6,7,B—trimethoxynl,2-dihydronaphtha1ene (2.1 g) as

~—



2

colorless crystal.

Yield: 27 %

M.p.: 132 - 134°C

NMR (CDClB, 6): 3.4 - 4.0 (m, 23H), 4.5 (4, 1H, J = 2Hz),
6.5 -~ 7.0 (m, 4H)

This product is in the form of equilibrium mixture
with r-1-(3,4-dimethoxyphenyl)-t-2-methoxycarbonyl-c-3-
methoxycarbonyl-4-oxo0-6,7,8-trimethoxy-1,2,3,4-tetrahydro-
naphthalene in a solvent.

r-1-(3,4-Dimethoxyphenyl)~t-2-methoxycarbonyl-c-3-
methoxycarbonyl-4-oxo-6,7,8-trimethoxy-1,2,3,4-tetrabydro-
naphthalene (4.8 g) is obtained as syrup by further
concentrating the mother ligqguid.

Yield: 61 %

{3-b) The product obtained in the above procedure
(2-b) is treated in the same manners as in the procedure (3-
a) to give r-1-(3,4-dimethoxyphenyl)-t-2-methoxycarbonyl-c-
3—methoxycarbonyl~4—cxo—6,7,B—trimethoxy—l,2,3,4—tetrahydrd—
naphthalene.

The physicochemical properties of this product are
the same as those of the product obtained in the above
procedure (3-a).

(4) A mixture of the product (2.0 g) obtained in
the above procedure (3-2) or {3-b) (4-oxo ccripound), cupritc
bromide (1.83 g), lithium bromide (356 mg) and acetonitrile

(50 ml) is refluxed with heating for 4 hours. Lcetonitrile

———y
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is distilled off from the reaction solution, and chloroform
is added to the residue. The mixture is purified by silica
gel column chromatography [solvent: chloroform/ethyl acetate
(1:1)}. The eluate is concentrated and the residue is
dissolved in chloroform and then triethylamine (10 ml) is
added thereto. The mixture is allowed to stand at room
temperature for 1 hour. The solution is acidified with
conc. hydrochloric acid and the chloroform layer 1is
collected. The chloroform layer is washed with water, dried
and then the solvent is distilled off. Methanol is added to
the residue and the precipitated crystal is collected by
filtration to give 1-(3,4-dimethoxyphenyl)-2,3-bis(methoxy-
carbonyl)—d-hydroxy—6,7,8—trimethoxynaphthalene (1.1 g) as
colorless prisms.
Yield: 55 %
M.p.: 178 - 178°C

(5) A solution of the product (4.86 g) obtained in
the above procedure (4) in tetrahydrofuran (100 ml) 1s added
to a solution of 62.5 % sodium hydride (0.387 g) in
tetrahydrofuran (10 ml) with stirring at room temperature
and the mixture is stirred at the same Lemperature for 1
hour. After the reacticn, the solvent is distilled off
under reduced pressure at a temperature undér 30°C. The
resulting residue is powdered with petroleum ether to give
l—(3,dwdimeLhoxyphenyl)—2,3~bis(methoxycarbony1)—4rhydxoxy~

6,7,8-trimethoxynaphthalene sodium salt (4.8 g) as powder.
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IR vhor (em™): 1710, 1680, 1600
Example 2
(1) A solution of (3,4,5-trimethoxyphenyl)(tert.-
butyldimethylsilyloxy)acetonitrile (10 g) in tetrahydrofuran
5 (20 ml) is added dropwise to a lithium diisopropylamide
solution [prepared from a solution of diisopropylamine (3.0
g) in tetrahydrofuran (50 ml) and 1.6 M n-butyl lithium
solution (2.04 ml) in n-hexane under dry ice cooling)) at
-70°C. The mixture is stirred at the same temperature for
10 about 5 minutes, and thereto is added dropwise a solution of
2-ox0-2,5-dihydrofuran {2.49 g) in tetrahydrofuran (50 ml)
over the period of about 20 minutes. Further, a solution of
3,4~-dimethoxybenzaldehyde (4.93 g) in tetrahydrofuran (20
ml) is added thereto. A mixture of acetic acid (3.7 ml) and

water (50 ml) is added to the reaction mixture and extracted

—
wm

with ethyl acetate at room temperature. The extract is
washed with waler, dried and the solvent is distilled off.
The resulting residue is dissolved in methylene chloride (20
ml) and thereto is added trifluoroacetic acid. The mixture
20 is allowed to stand at room temperature overnight. The
rezaction solution is diluted with methylene chloride and
washed with water, and then the solvent is distilled off.
The residue is purified by silica gel column chromatography

{solvent: chloroform). The syrup obtained from Lhe eluate

95 is crystallized from isopropyl ether to give r-1-(3,4-
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dimethoxyphenyl)—c—3—hydroxymethyl-d—cyano—4—(tert.~butyl—
dimethylsilyloxy)-G,?,8-trimethoxy—l,2,3,4~tei}ahydro-
naphthalene-t-2-carboxylic acid lactone (12.7 g) as
colorless crystal.
Yield: 75 %
M.p.: 132 - 135°C

(2) The product (5.0 g) obtained in the above

procedure (1) is dissolved in methylene chloride (50 ml).

To the solution are added 1M tetra—n—bdtylammonium fluoride

({10.5 ml) and acetic acid (791 mg) and the mixture is
stirred at room temperature for 5 minutes. The reaction
solution is washed with water, dried and then the solvent

distilled off. The resulting residue is dissclved in

diethyl ether and cooled with ice. The precipitated crystal

is collected by filtration to give r-1-{3,4-dimethoxy-
phenyl)-c-3-hydroxymethyl-4-ox0-6,7,8-trimethoxy-1,2,3,4~-
tetrahydronaphthalene-t-2-carboxylic acid lactone (2.33 g)
as colorless crystal.
Yield: 62 %

(3) A mixture of the product (1.0 g) obtained in
the above procedure (2), cupric bromide (1.04 g), lithium

bromide (203 mg) and acetonitrile (25 ml) is refluxed with

heating for 8 hours. hcetonitrile is distilled off from the

reaction solution and chloroform is added to the residue and

further purified by silica gel column chromatography

[solvent: chloroform/ethyl acetate (1:1)]. The eluate is
3 R
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concentrated and the residue is dissolved in chloroform.
Trimethylamine (5 ml) is added thereto with ice cooling and
the mixture is allowed to stand at room temperature for 1
hour. The solution is acidified with conc. hydrochloric
acid and the chloroform layer is collected. The chloroform
layer is washed with water, dried and then the solvent is
distilled off. The resulting residue is dissolved in
methanol and cooled with ice. The precipitated crystal is
collected by filtration to give 1-(3,4-dimethoxyphenyl}-3-
hydroxymethyl—dﬂhydroxy—G,7,8—trimethoxy—2~naphthoic acid
lactone (520 mg) as colorless crystal.

Yield: 54 %

M.p.: 261°C (decomposed)

Examples 3 and 4

(1) The corresponding starting compoinds are
treated in the szme manners as in Example 1-(l-a) to give

the compounds in the following Table 1.

Y
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Table 1
Ex. No. TBDS*O CN
ryk| H
RN
Ring A Physicochemical Broperties
CH30_ M.p.: 54 - 55°C
3-(1) | vield: 91 %
NN
L,HBO
0ily product
4-(1) vield: 78 %
/o\/\ WMR (CDClg, &): 0.12 (s, 3H),
] | 0.20 (s, 3H), 0.92 (s, 9H),
NN
0 5.33 (s, 1H), 5.95 (s, 2H),
6.7 - 7.0 (m, 3H)
- e

. TBDS means a group of the formula:

(CH4) 3

(the same,

clu3
C—Ti—

CH54

hereinafter)
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(2) The products in the above procedure (1) are

treated in the same manners as in Example 1-(2-a) to give
the compounds of the following Table 2.
Table 2
Ex. No. TBDS*O CN
C02CH3
(Note 1)
C02CH3
E’\
a
~
OVHB
OCH3
Ring A Physicochemical Properties
Yield: 72 %
3-(2) CH30 _~ NMR (CDCly, ¢): 0.0 = 0.5 (m,
ﬂ 64), 1.8 - 2.0 (m, SH), 3.4 -
RGN
cuy0” 4.0 (m, 20H), 4.2 - 4.6 (m,
1H), 6.2 - 7.2 (m, 5H)
Yield: 73 %
4-(2) 0 NMR (CDC13, 6): 0.0 - 0.6 (m,

/N
</_\

@]

6H), 0.8 - 1.2 (m, S9H), 3.5 -
4.2 {m, 14H), 4.3 - 4.6 (m,
1H), 5.9 - 6.1 (br, 2H), 6.2 —

7.4 (m, 5H)

Note 1: r-l—(3,4—Dimethoxyphenyl)-t—2—methoxycarbonyl~c—3—

me:hoxycarbonyl compound (the same, hereinafter)



(3) The products in the above procedure (2) are

treated in the same manners as 1in Example 1-(3-a) to give

pounds of the following Table 3.

the com
Table 3
—
Ex. No. 0
1 CO2CH3  (note 1)

igll N

. OCHB
O‘v} 3

Physicochemical Properties

vield: 76 %
3-(3) CH30. o~ NMR (CDCly, 6): 3.8 - 4.0 (m,
]/ﬁ\ﬂ\ 20Ky, 4.3 - 4.7 (m, 1), 6.3 A
- 7.6 (m, 5B).
ey
’ vield: 70 %
4-(3) O~ WMR (CDC13, 8): 3.6 ~ 4.0 (m,
<<; \WQ;:D\\ 14H), 4.51 (&, 1H, J = 1.5
o’ Hz), 5.96 (s, 2H), 6.2 - 7.5

(m, SH)




(4) The products i

treated in the sam

e manners 2as in Example 1-(4)

n the above procedure (3) are

to give the

compounds of the following Table 4.

Table 4

Ex. No.

e

Physicochemica] Properties

"

Colorless crystal
M.p.: 208 - 209°C
vield: 52 %

-
Colorless crystal
M.p.: 130 - 133°C

vield: 49 %

[

aad
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pramples 5 and &

(1) The corresponding starting compounds are

yreated in the same manners as in Example 2-{(1) to give the

compounds of the following Table 5.

Table 5

0 (Note 2)

Physicochemical properties

|
|
|
|

|
Syrup

vield: 82 % ‘

5-(1)

6-(1)
0 P MR (CDC13, §): 0.1 - 0.5 (m,
< g \ sy, 2.6 - 3.3 (m, 28} 3.7 -
o’ 4.1 (m, 6H), 4.1~ 4.6 (m,

y, 5.9 - 6.1 (m 28y, 6.6 -
2.3 (m, 5H)

e ’____..._,_’-._.'A, —_'____'——_/_'/ —

e —

Note 2 r—l—(3,4—DimeLhoxypheny])—c~3~hydroxymethyl—t—2—

carboxylic acid lactone compound



(2) The products in the above procedure (1) are
treated in the same manners as in Example 2-(2) to give the
compounds of the following Table 6.

Table 6

S
Ex. No.w

(Note 2)

Ring A physicochemical Properties

yield: 60 %

5-(2) Ci40_~_ NMR (CDCly + CF3COOH, &): 3.0
) ﬂ\ _ 3.8 (m, 2H), 3.82 (s, 3H),
cuBO/R§>/ 3.88 (s, 3H), 3.94 (s, 3H),
3. 98 (s, 3H), 4.1 - 4.8 (m
gy, 6.4 (s, 1), 6.6 = 7.0
(m, 3H), 7.5 (s, 1H)
e I ————
vield: 78 %
6-(2) /O\/ B WMR (CDC13, &): 3.17 (s, ny,
< || 5 @ - 3.6 (m, 3H), 3.82 (s,
o7 ony, 3.91 (m, 3H), 4 2 - 4.7
- (m, 3H), 6.5 = 6.9 (m 3H),
7.27 (s, 1H)
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(3) The products in. the above procedure (2) are

treated in the same manners as in Example 2-(3) to give the

compounds of the following Table 7. £
Table 7 i
3 3
Ex. No. ]
2
5
é
!
2
¥
L
OCH;
Ring A Physicochemical Properties .
I F—— i
: CH3O Colorless crystal z
= {
5-(3) \T/A\E: M.p.: 278°C (decomposed) :
PN . :
CHy0 vield: 48 % |
0 Colorless crystal
6-(3) <i: :1:::] M.p.: 256°C (decomposed)
0 Yield: 51 %
S R B

Examples 7 - 23

The corresponding starting compounds are treated in

the same manners 25 in Example 1 to give the compounds of

the following Tables B8 and 9.



O
- :)S -
Table 8
Ex. OH
No.
7 /CO2CH3
Al
x
C02CH3
|'\
=
R3
R4
-
Physicochemical
rroperties
—— ]

R3 = -OCH4

N
R4 - —OC}{B

&
8 W. \ game as above
SN

BEUEREE——

Colorless crystal

M.p.: 182 - 184°C

e
Colorless crystal
M.p.: 178 - 1798°C

__'___—,/—,_’—"—’_—_’J
Colorless crystal

e

=
) . ‘ game as above M.p.: 199 - 200°C
N ~
y, .
CH;0
_._,ﬁ_~______,,,__ﬂ__,"_,__;”ﬂﬂ#__”_.W e ——
CH3Q A~ Colorless crystal
20 n\ gzme 2s above M.p.: 172 - 174°C
=~
g21%0”
_f,.__,_____,_____,“_ﬁ_ﬂ___—_mﬂﬂﬁ_ﬂ___ﬂ_—_,__________.ﬂﬂ”»W#_
CH40 P
NG e
11 1 ‘ gama as above M.p.: 231°C (decomp.)
PR

-to be continued-
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PR

colorless prisms
M.p-: 209 - 210°C

—

Light yellow crystal

M.p.: 228 7 229°C

colorless crystal
M.P-* 138 ~ 140°C

s needles

Colorlﬂs
M. p 132°C

Colorless nDedles
M.p-° 168°C
colorless needles

M.p.: 199°C

x . B2l means @ pencyl group-



e

Ring A R3/R4 Physicochemical
Properties
S e B —————
3
C“30 A~
21 \] | rR3 = ~0CH;y Colorless crystal
\ . -
CH407 ]/ R4 = -0CH; M.op.: 138 - 130°C
CH3O
S IS . R
3 - ,
O\\;;\\/ R” = -OC,Hg Colorless crystal
22 < ] 4 = -0C,Hg M.p.: 150 = 151°C
Ve
; |
__—__~___ﬂ._wﬂﬂ__.__#ﬂ.ﬂﬁﬂ_g_________,___ﬁ____,#._______________
3 _ A=y
R = -0-1C3H5
23 came as sbove | RT = -0-iC3ly | H.F- 123 - 124°C
s
Eyamples 24 — 36

- —

The correspon

the saine manners 2s

the following Table

ding starting ¢
in Example 2 to g

10.

ompounds are treated in

ive the compounds of



25

26

28

Ex.
No.

_.:)8—.
Table 10
?H
7 S
A o}
N //‘\\T//
)
=
\RB
R4
. S N
Ring A R3/R4 Physicochemical
properties
e
= -OCH3 Colorless crystal
o 4
l ] RY = -0CHj M.p.: 260°C (deconmp. )
xS
___-ﬂﬂ__«—~—————~—————ﬂ~———————————————————————-
CH;0 Colorless crystal
\1// \ game as above | M.p.: 254°C (decomp.)
~
_-g____*.ﬁﬂﬂﬂ._ﬁ~_~,_*_____ﬂ_w___ﬂfﬂ—w—,~#—w___.ﬁ_aﬁ
= I/ A Colorless needles
’J\\ game as above M.p.: 234_~ 236°C
CHBO
J T
CH30 Colorless crystal
~
\1 | game as above | M.p.: 243°C (decomp.)
/\ ~
Bz1lO
____,__.___#_ﬁ___ﬂww____~_—__P—___ﬂ_..__,,y_._____ﬂ_
CH30 _~ colorless fine crystal
“~ ‘ game as above | M.p.: >270°C (decomp.)
OH

i ——

-to be continued-
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Wwhat is claimed is:

1. A process for preparing a naphthalene

derivative of the formula:

OH
R -.
=z ~ *
A‘ '
~ N
R2--
®
N
R3
R4

wherelin rl and r? are a lower alkoxy:arbonyl group OT both

5 may combine to form a group of the formula :ii jo ; one of

0
r3 and r? is hydrogen atom or a lower alkoxy group and the
other is a lower alkoxy group; ring A 1s a substituted or
unsubstituted benzene ring, or a pharmaceutically acceptable

salt thereof, which comprises the steps of:

10 - an. oxidizing an oxo—tetrahydronaphthalene compound

of the formula:

wherein Rl, R2, R3, R4 and ring A arée the same 2as defined




above, an enol-form tautomer thereof or a salt thereof,
B. if reguired, further converting the product
into a pharmaceutically acceptable salt thereof.
2. A process for preparing a naphthalene

derivative of the formula:

OH

wherein R and R? are a lover z1koxycarbonyl group oOf both
may combine to form a group of the formula ://\\O; one of

0
rR3 and rRY is hydrogen stom or a iower alkoxy group and the
cther is a lower alkoxy group; ring A is a substituted or
unsubstituted benzene ring, or a pharmaceutically acceptable
salt thereof, which comprises the steps of:

A. treating a protected oxy—tetrahydronaphthalene

compound of the formula:

ne OR®
1.
R -~
AN :

wherein R is a p!otecting group for a hydroxy group: Rl,




10

Rz, R3, R4 ang ring A are the same as defined above, or a

salt thereof with a fluorine jon-donor, to give an oxo-

tetrahydronaphthalene compound of the formula:

wherin ®RL, B2, K3, 4 and ring A ave the same as defined

above,

B. oxidizing the above oxo-tetrahydronaphthalene
compound, an enol-form tautomer thereof or a salt thereof,

c. if reqguired, further converting the product
into a pharmaceutical acceptable salt thereof.

3, A process for pre ing a naphthalene

derivative of the formula:

OH
k 1.
rY-.
SN TR |
A \ )
L N 5
R2--
’LRB
R4

wherein R and R? az:e a lower alkoxycarbonyl group or hoth

may combine to form a group of the formula : 7 T 0; one ot

i
¢




rR3 and rR? is hydrogen atom or a ljower alkoxy group and the

other is a lower alkoxy groOup; ring A is a substituted or

uasubstituted benzene ring, or a pharmaceutically acceptable

salt thereof, which comprises the steps of:

5 A, reacting three compounds of the formulae:
. )
OR- o
2 en , ~RY-cH=CH-R? and /k |
Ny ~ 3 ‘
R i
R4 :
r
wherein R? is a protecting group for a hydioxy group, and ?
1 2 3 4 . : - ~me £3 . [
rY, R4, R, R” and ring A are the same as defined above, !
B. further treating the product with an acid to
10 give a protected oxy—tetrahydronaphthalene sompound of the ;
f
formula: |
t
ne OR°
/
AN
VAR TN
| al /]\ )
XN 5
e
\T/ \RB
rd
wherein R, RZ, R3, R, R® znd ring A are the same a5
defined above,
15 Cc. treating the above product or a salt thereof

with a fluorine ion-donor to give an oxo-tetrahydro-

naphthalene of the formula:



10

15

o)

e l Rl\\.
& | !
. Rz_”

l S

=

r3
R4

wherein Rl, R2, R3, R4 and ring A are the same as defined

above,

D. oxidizing the above oxo-tetrahydronaphthalene

compound, an enol-form tavtomer or a szlt thereof,

e, if reguired, converting the product into a
pharmaceutically acceptable salt thereof.
4. A process according to claim 1

wherein ring A is an unsubstituted benzene ring; a lower

alkylenedioxy group-substituted Lenzene ring; or 2 benzerne

ring substituted by 1 - 3 groups selected from the group

consisting of a lower zlkoxy group, a lower alkyl group, a

phenyl-lower alkoxy Groupy hydroxy group and a halogen atom.
1

5. A process according to claim 4 wherein R™ and

R? are a lower zlkoxycarbonyl group: R3 and RY are a lower
alkoxy group; ring A is a substituted benzene ring of the

formula:

{wherein Rd, R® and rf are a lower alkyl group).

TAMEO IWASAKI’

HIROSHI OHMIZU

MASAMI TAKAHASHI
Inventors
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