
EP 0 401 125 B1 Description This invention relates to novel biphenyl
derivatives useful for prophylaxis and treatment of hepatic diseases,
processes for preparing the same, and novel intermediates therefor. 5
The liver is an important organ which has various functions, for example,
participates in various metabolisms, reserve of nutriments, but it is
injured by various factors such as virus, drugs, alcohol, and thereby
induced into various hepatic diseases such as acute hepatitis, chronic
hepatitis, fatty liver, and finally hepatocirrhosis. It is known that these
chronic hepatitis and hepatocirrhosis associated with cellular infiltration
and hepatic fibrosis are one of intractable diseases. 10     As a drug for
treating these hepatic diseases, there have been known symmetric
octa-substituted biphenyl compounds such as dimethyl
4,44-dimethoxy-5,6,5',6'-bis(methylenedioxy)-2,Y-biphenyldicarbox- ylate
(DDB) [cf. Japanese Patent First Publication (Kokai) No. 209582/1985].
Japanese Patent First Publication (Kokai) Nos. 294677/1987 and 88176/1988
disclose that the following octa-substituted biphenyl derivatives are
effective for the treatment of hepatic diseases such as chronic or is acute
hepatitis. OCH 3                                OCH3 20               Rio
R2 I 0 R20           COOCH3               R2 g        oOORI' 25  $-O
OOCH3                 <0   C       COOR1' OCH3
OCH3 30 wherein RI and R2 are methyl or both combine to form 0= C and RI'
is hydrogen atom or a lower alkyl group and R2 is a lower alkyl group. The
present inventors have intensively studied as to various substituted
biphenyl derivatives and have found that novel hexa- or hepta-substituted
biphenyl derivatives have excellent therapeutic and prophylactic 35 effects
on hepatic diseases. An object of the invention is to provide novel hexa-
or hepta-substituted biphenyl derivatives useful for the prophylaxis and
treatment of various hepatic diseases. Another object of the invention is
to provide processes for preparing the novel biphenyl derivatives. A
further object of the invention is to provide a pharmaceutical composition
for the prophylaxis and treatment of hepatic diseases containing as an
active 40 ingredient the novel biphenyl derivative. Still further object of
the invention is to provide novel intermedicate compounds useful for
preparing the novel hexa- or hepta-substituted biphenyl derivatives. These
and other objects and the advantages of the invention will be apparent to
those skilled in the art from the following description. The novel hexa- or
hepta-substituted biphenyl derivatives of the invention have the following
formula: 45 R7 so                        R6 R5             RI R3 55
R33 3 



EP 0 401 125 BI wherein R' is a substituted or unsubstituted aminocarbonyl
group, aminothiocarbonyl group, a substituted or unsubstituted C1 -6
alkoxy-carbonyl group, cyano group, or a group of the formula: Alki I Ok
one or two of R2 to R7 are hydrogen atom, and the remaining groups are the
same or different and are each lo a Ci -6 alkoxy group, a phenyl-Ci -6
alkoxy group or hydroxy group, or the adjacent two groups thereof combine
to form a Ci -s alkylenedioxy group, and Alk' is a Ci -6 alkylene group. In
an embodiment of the invention, the biphenyl derivatives of the invention
are the compounds of the formula (I) wherein RI is an aminocarbonyl group
having optionally one or two substituents selected from a hydroxy-Ci -r
alkyl group and a Ci -s alkyl group; aminothio-carbonyl group; a Ci-s
alkoxy-carbonyl group 15 being optionally substituted by a Ci -s alkoxy
group; cyano group; or a 4,4-di( Ci -6 alkyl)-4,5-dihydro-2- oxazolyl
group. Preferred compounds are the compounds of the formula (I) wherein
among R2 to R', either one of R2 and R4 is hydrogen atom or a C1 -6 alkoxy
group, and the remaining two groups are a C, -6 alkoxy group, a phenyl-C,
-6 alkoxy group or hydroxy group, or both combine to form a C1 -6
alkylenedioxy group; Rs and 20  Rrl combine to form a C1-6 alkylenedioxy
group; and R7 is hydrogen atom. More preferred compounds are the compounds
of the formula (I) wherein (i) R2 and R3 are each a Ci -6 alkoxy or both
combine to form a Ci -6 alkylenedioxy group, and R4 is hydrogen atom; (ii)
R2 is hydrogen atom, and R3 and R4 combine to form a Ci -6 alkylenedioxy
group; 25   (iii) R2 to R4 are all a Ci -, alkoxy group; (iv) R2 is a lower
alkoxy group; R3 and R4 are combine to form a Ci -s alkylenedioxy group, or
R3 is a phenyl-C, -r alkoxy group and R4 is hydrogen atom, or (v) R2 is a
Ci -s alkoxy group, R3 is hydroxy group, and R4 is hydrogen atom; and in
any case of the above (i) to (v), R5 and RG6 combine to form a Ci -s
alkylenedioxy group, and R7 is 30 hydrogen atom. Among the compounds of
this invention, the compounds of the formula (I) wherein RI is a
substituted or unsubstituted aminocarbonyl group or a substituted or
unsbstituted C, -s alkoxy-carbonyl group can be prepared by reacting a
biphenyldicarboxylic acid of the formula: 35 R7 R6 40
R 5            COOH R 4   -C      COOH R3    - 45 wherein R2 to R7 are as
defined above, or a reactive derivative of the carboxyl groups thereof or a
salt 50 thereof with a compound of the formula: 



R8-H  (111) wherein R8 is a substituted or unsubstituted amino group or a
substituted or unsubstituted Ci -s alkoxy 55 group, or a salt thereof. The
compounds of the formula (I) wherein R' is a substituted or unsubstituted
Ci-s alkoxy-carbonyl group can also be prepared by reacting a cyclic
diester compound of the formula: 4    EP 0 401 125 B1 R7 5
R5  C-OO-Al k 2 4 I- I                           (IV) R4  a d z  COO (-Ar
l)I n R3     N' 10 R2 wherein Alk2 is a C,-6 alkylene, Arl is an arylene
group, n is 0 or 1, and R2 to R7 are as defined above, or a 15 salt thereof
with an alcohol compound of the formula: R9-H   (V) wherein R9 is a
substituted or unsubstituted Ci -6 alkoxy group. 20     The compounds of
the formula (I) wherein R1 is a group of the formula: Alk 25 (Alk' is as
defined above) can be prepared by subjecting a bis(hydroxyalkylamide)
compound of the formula: 30 R7 R6 R5             CONH-Alkl-OH R 4li
CONH-Alkl-OH 40                        R3 wherein R2 to R7 and Alk' are as
defined above, or a reactive derivative thereof or a salt thereof to an 45
intramolecular ring closure reaction. The compounds of the formula (I)
wherein R1 is cyano group can be prepared by dehydrating a bis-
(carboxamide) compound of the formula: 50 55 5    



EP 0 401 125 B1 R7 R6     . _.5                        R5 XJ         -CONH2
(I-b) R4 3  CONH2 R2~~~ 10 wherein R2 to R7 are as defined above, or a salt
thereof. 15     Moreover, the compounds of the formula (I) wherein RI is
aminothiocarbonyl group can be prepared by thiocarbonylation of the
compound of the formula (I) wherein R' is cyano group, or a salt thereof.
The condensation reaction of a reactive derivative of the
biphenyidicarboxylic acid compound (II) with the compound (111) can be
carried out in an appropriate solvent in the presence or absence of an acid
scavenger. The reactive derivative includes any conventional reactive
derivative, for example, the cor- 20 responding acid halide, mixed acid
anhydride, active ester. The acid scavenger includes, for example,
pyridine, N,N-dialkylanilines, N-alkylmorpholins, alkali metal hydroxides,
alkali metal carbonates, alkali metal hydrogen carbonates; trialkylamines
in the presence or absence of N,N-dialkylaminopyridines. Besides, the
condensation reaction of a free biphenyidicarboxylic acid compound (II)
with the compound (Ill) can be carried out, for example, in the presence or
absence of a condensation agent. The condensation agent 25 includes any
conventional condensation agent, for example,
N,N'-dicyclohexylcarbodiimide, N-cyclohexyl- N'-morpholinocarbodiimide,
N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide. The above both condensation
reactions are carried out in a conventional solvent such as
dimethylformamide, dimethylacetamide, tetrahydrofuran, dichloromethane,
ethyl acetate, acetonitrile, at a temperature of from cooling temperature
to room temperature, for example, 0 * to 20 C. 30     The reaction of the
cyclic diester compound (IV) with the alcohol compound (V) can be carried
out by a conventional ester exchange reaction, for example in the presence
of an acid or a base in an appropriate solvent or without any solvent. The
acid includes inorganic or organic acids such as sulfuric acid,
hydrochloric acid, formic acid, acetic acid, p-toluenesulfonic acid,
methanesulfonic acid, and the base includes organic or inorganic bases such
as alkali metal hydroxides, alkaline earth metal hydroxides, alkali 35
metal hydrides. The solvent includes lower alcohols, dioxane,
tetrahydrofuran, diethyl ether, dimethylfor- mamide, dimethylsulfoxide,
acetonitrile. The reaction can be carried out at a warm or heat
temperature, preferably at 30 * to 80 C. The intramolecular ring closure
reaction of the bis(hydroxyalkylamide) compound (I-a) or a reactive
derivative thereof can be carried out in the presence or absence of a
halogenating agent in an appropriate 40 solvent or without any solvent in a
usual manner. The halogenating agent includes any conventional agent, for
example, thionyl chloride, phosphorus pentachloride, phosphorus
oxychloride. The solvent includes dichloromethane, dichloroethane,
chloroform. The reaction preferably proceeds at a temperature of from
cooling to room temperature, for example -20* C to 20 C. The dehydrating
reaction of the bis(carboxamide) compound (I-b) can be carried out in the
presence or 45 absence of a dehydrating agent. The dehydrating agent
includes any conventional agent such as phos- phorus oxychloride, thionyl
chloride, phosphorus pentachloride, benzenesulfonic acid, aluminum
chloride. The reaction can be carried out without using any solvent or in
an appropriate solvent such as benzene, tetrahydrofuran, dimethylformamide,
pyridine, and the like and preferably proceeds under heating, for 



example 60- to 100-C. so     The thiocarbonylation of the compound of the
formula (I) wherein R' is cyano group, can be carried out by treating the
compound with a thiocarbonylation agent in an appropriate solvent in the
presence or absence of an acid scavenger. The thiocarbonylation agent
includes any conventional agents, for example hydrogen sulfide gas,
phosphorus pentachloride, a dimer of p-methoxyphenylthionophosphinesulfide.
The acid scavenger includes any substance as mentioned hereinbefore. The
solvent includes preferably ss dioxane, pyridine, and the like. The
reaction preferably proceeds at a temperature of from room temperature to
heat temperature, for example at 20- to 100 I C. Besides, the compounds of
the formula (I) wherein one of R2 to R7 is a phenyl-Cl -6 alkoxy group
(e.g. benzyl group) may be converted into the corresponding reduction
products of the formula (I) wherein said 6    EP 0 401 125 Bi group is
hydroxy group. The reduction can be carried out by a conventional method,
for example, by catalytic hydrogenation in hydrogen gas stream in the
presence of an appropriate catalyst (e.g. palladium- carbon). The solvent
includes any conventional solvent such as lower alkanols, dioxane,
tetrahydrofuran. The reaction preferably proceeds under atmospheric
pressure at a temperature of from room temperature s  to heat temperature,
for example at 10 f to 50 * C. In the above reactions, the starting
compounds may be used as they stand or in the form of a salt thereof. For
instance, the starting compounds of the formulae (11), (V) and (I-a) and of
the formulae (111), (IV) and (I-b) which have a hydroxy group may be used
in the form of an alkali metal salt, alkaline earth metal salt or ammonium
salt, and the compounds of the formula (III) which have a substituted or
unsubstituted to amino group may be used in the form of an inorganic or
organic acid addition salt. The desired compounds (I) of this invention are
novel and have excellent properties for the prophylaxis and treatment of
hepatic diseases and can be used as a medicament. Specifically, the
compounds (I) of this invention have excellent therapeutic, ameliorating
and protecting effects on various hepatic damages such as denature and
necrosis of hepatic cells, hepatic fibrosis, fatty retension, and are
useful as a therapeutic or 15 prophylactic drug for chronic hepatitis,
acute hepatitis, fatty liver, hepatic congestion, and hepatocirrhosis. For
instance, a test compound was orally administered to mice and thereafter
carbon tetrachloride was orally administered, and then increase of the
blood plasma glutamic pyruvic transaminase (GPT), i.e., an index of hepatic
disease, was measured. As a result, the object compounds (I) of this
invention, dimethyl
5,6-methylenedioxy-4'-methoxy-5',6'-methylenedioxy-2,2'-bisphenyldicarboxyl
ate and N,N,N',N'-tetraethyl- 20
5,6-methylenedioxy-4,5'-dimethoxy-2,2-biphenylbiscarboxamide showed 90 % or
more inhibitory ratio of increase of the blood plasma GPT activity in a
dose of 100 mg/kg. The compounds (I) of this invention can be used as a
drug either in a free form or in a form of a pharmaceutically acceptable
salt thereof. The pharmaceutically acceptable salt includes inorganic or
organic base salts, for example, alkali metal salts (e.g. sodium salt,
potassium salt,), alkaline earth metal salts (e.g. 25 calcium salt, ),
ammonium salts (e.g. tetramethylammonium salt, tetraethylammonium salt,).
The compounds (I) of this invention can be administered orally or
parenterally, but preferably orally. The compounds can be used in the form
of a conventional pharmaceutical preparation, for example tablets, 



capsules, powders, and injections. The dose of the compounds (I) may vary
depending on the age, body weight or state of the patients, 30 severity of
the diseases and the like, but is usually in the range of 0.1 to 500
mg/kg/day, preferably 1 to 300 mg/kg/day. The starting compounds of the
formulae (II) and (IV) used in the process for preparing the desired
compounds (I) of the invention can be prepared by condensing a
2-halogenobenzoic acid of the.formulae: 35  R7
X R6                             R4 and,-     -COOH R6 _fh
~~~~~and    3 40                R5              COOH                   R
(VI)                                 (VII) 45 wherein X is a halogen atom,
and R2 to R7 are as defined above, or a reactive derivative thereof with a
compound of the formula: HO-(Ar),-Ailk'-OH   (Vill) 50 wherein Arl, n and
Alk' are as defined above, to give a dihalogeno compound of the formula: 55
7    EP 0 401 125 B1 R7 R6 .-5                         R5 X-
COO-Alk1 X (IX) 10                                   X R4-      -
COO-(Arl)n 15R      R2 wherein R2 to R7, Alk1, Arl, and n are as defined
above, and subjecting said compound (IX) to an intramolecular ring closure
reaction, for example, in the presence of copper powder or copper(l)
iodide, 20  optionally followed by hydrolysis. The compounds and
preparation thereof of this invention are illustrated by the following
Examples but should not be construed to be limited thereto. Example 1 25
(1-a) Piperonal (500 g) and cyclohexylamine (330 g) are dissolved in
benzene, and the mixture is refluxed for about 3 hours while dehydrating
with Diene Schtark device. The solvent is distilled off from the reaction
mixture, and the residue is recrystallized from a mixture of isopropyl
ether and hexane to give
N-(3,4-methylenedioxybenzylidene)-N-cyclohexylamine (597 g). 



30        The product (158 g) is dissolved in tetrahydrofuran. To the
solution is added 2.5M n-butyllithium (30 ml) below -50 C, followed by
dropwise addition of a solution of iodine (172 g) in tetrahydrofuran. The
reaction mixture is warmed to room temperature and is poured into water.
The precipitated crystals are separated by filtration, washed with water
and dissolved in a mixture of dioxane, acetic acid and water. The mixture
is allowed to stand at room temperature overnight. The solvent is distilled
off from the 35    mixture, and the residue is diluted with water. The
precipitated crystals are collected by filtration, washed and dried to give
2-iodo-3,4-methylenedioxybenzaldehyde (118 g). M.p. 124 - 126- C. (1-b)
2-Bromo-4,5-dimethoxybenzaldehyde dimethylacetal (59 g) is dissolved in
tetrahydrofuran and thereto is added 2.5M n-butyllithium (89 ml) under
cooling at -70 C. The reaction mixture is kept below -50 C for 30 minutes
and thereto is added dropwise a solution of iodine (51.4 g) in
tetrahydrofuran 40    below -50 * C. The mixture is kept at the same
temperature for 15 minutes and thereto are added aqueous acetic acid to
adjust the pH of the solution at 2. The mixture is allowed to stand at room
temperature overnight, and the solvent is distilled off from the reaction
mixture. The residue is dissolved in ethyl acetate. The solution is washed
and dried, and the solvent is distilled off. The residue is crystallized
from ethyl acetate to give 2-iodo-4,5-dimethoxybenzaldehyde (43 g). M.p.
139 - 141 *C. 45    (2-a) A solution of the product obtained in (1-a) (15
g) in dioxane (400 ml) and resorcinol (7.8 g) are added to 0.2 N acetate
buffer (200 ml), and thereto is gradually added sodium chlorite (5.9 g)
with stirring. The mixture is stirred for 2 hours and then concentrated.
The pH of the mixture is adjusted at 1 with conc. hydrochloric acid, and
the precipitated crystals are separated by filtration, washed and dried to
give 2-iodo-3,4-methylenedioxybenzoic acid (14 g). 50        The above
product (13 g), thionyl chloride (16 ml) and pyridine (0.1 ml) are added to
dioxane, and the mixture is refluxed for 30 minutes. The reaction mixture
is distilled to remove the solvent and further subjected to azeotropic
distillation with toluene to give 2-iodo-3,4-methylenedioxybenzoic chloride
(14.5 g). M.p. 69 - 70  C. (2-b) The product obtained in (1-b) is treated
in the same manner as described in (2-a) to give 2-iodo- 55
4,5-dimethoxybenzoic chloride. M.p. 151 - 154- C. (3) Salicyl alcohol (22.4
g) is dissolved in dimethylacetamide (150 ml) and thereto are added
triethylamine (64.1 ml) and 4-dimethylaminopyridiene (100 ml) under
nitrogen gas stream, and the mixture is cooled to -30 C. To the mixture is
added dropwise with stirring a suspension of the product 8    EP 0 401 125
B1 obtained in (2-a) (62.1 g) in dimethylacetamide (100 ml) below -25 * C.
The mixture is stirred at the same temperature for 30 minutes and the
reaction temperature is gradually raised up to room temperature. The
mixture is further stirred for 5 hours at room temperature. After the
reaction is over, the reaction mixture is cooled to -30 C and thereto is
added dropwise triethylamine (30.7 ml) followed by addition of 5     a
solution of the product obtained in (2-b) (52.8 g) in dimethylacetamide
(100 ml). The mixture is stirred at room temperature overnight and is
poured into a mixture of water-acetic acid. The organic layer is separated,
washed, dried and distilled under reduced pressure to remove the solvent.
The residue is recrystallized from toluene to give
2-iodo-3,4-methylenedioxybenzoic acid 2-[(2-iodo-4,5-dimethox- 



yphenyl)-carbonyloxy]benzyl ester (89.4 g). M.p. 128 - 130- C. 10    (4) A
suspension of copper powder (413 g) in dimethylformamide (1.5 liter) is
refluxed with stirring. To the suspension is added dropwise a solution of
the product obtained in (3) (89.5 g) in dimethylformamide (1000 ml) over a
period of 3 hours, and the mixture is refluxed for 2 hours. Undissolved
substances are filtered off from the reaction mixture, and the filtrate is
concentrated under reduced pressure. To the residue is added ethyl acetate,
and the mixture is washed with water, dried and distilled under reduced is
pressure to remove the solvent. The residue is recrystallized from toluene
to give 5,6-methylenedioxy-
4!,5'-dimethoxy-Z-(2-hydroxymethylphenyloxycarbonyl)-2-biphenylcarboxylic
acid lactone (53.7 g). M.p. 176- 179-C. (5) The product obtained in (4)
(1.5 g), ethyleneglycol monomethyl ether (30 ml) and sulfuric acid (1 ml)
are heated at 110-C for 60 hours. The reaction mixture is poured into a
mixture of ethyl acetate (200 ml) 20    and water (200 ml), and the organic
layer is separated. The organic layer is washed, dried and distilled under
reduced pressure to remove the solvent. The residue is purified with silica
gel column chromatog- raphy [solvent, ethyl acetate-hexane (1: 2)], and the
eluate is distilled under reduced pressure to remove the solvent, and the
residue is recrystallized from a mixture of diethyl ether-diisopropyl ether
to give 5,6- methylenedioxy-4,5'-dimethoxy-2,2'-biphenyldicarboxylic acid
bis(methoxyethyl) ester (900 mg) as color- 25    less crystal. M.p. 59 - 61
* C. Example 2 (1)  2-lodo-3,4-methylenedioxybenzoyl  chloride  (4.66  g),
1,3-propanediol  (9.0  g)  and  4- 30    dimethylaminopyridine (50 ml) are
dissolved in a mixture of tetrahydrofuran (70 ml) and triethylamine (4.21
ml), and the mixture is stirred at room temperature overnight. The reaction
mixture is concentrated under reduced pressure, and the residue is
extracted with methylene chloride. The solution is washed, dried and
evaporated to dryness in vacuo to give colorless crystals (3.84 g). The
crystals are dissolved in a mixture of tetrahydrofuran (50 ml) and
triethylamine (2.95 ml). To the solution is added 4- 35
dimethylaminopyridine (50 mg), followed by dropwise addition of a solution
of 2-iodo-4,5-dimethox- ybenzoyl chloride (3.5 g) in dimethylacetamide (50
ml) at -30 C. The mixture is stirred at room temperature overnight and
poured into a mixture of water and ethyl acetate, and the organic layer is
separated. The organic layer is washed, dried and concentrated under
reduced pressure. The residue is recrystallized from ether to give
2-iodo-3,4-methylenedioxybenzoic acid 2-[(2-iodo-4,5-dimethoxyphenyl)- 40
carbonyloxy]propyl ester (4.82 g). M.p. 131 - 133 C. (2) The product
obtained in (1) is treated in the same manner as in Example 1 -(4) to give
5,6- methylenedioxy-4',5'-dimethoxy-2,2'-biphenyidicarboxylic acid
trimethylene ester (1.8 g). M.p. 197 - 199-C. (3) The product obtained in
(2) is treated in the same manner as in Example 1-(5) to give 5,6- 45
methylenedioxy-4',5'-dimethoxy-2,2'-biphenyldicarboxylic acid
bis(methoxyethyl) ester as colorless cry- stals. This product has the same
physicochemical properties as those of the product of Example 1. Examples 3
to 11 so The corresponding starting compounds are treated in the same
manner as in Example 1 or Example 2 to give the compounds as shown in Table
1. 55 



9    EP 0 401 125 B1 Table 1 E No.                       <: o 10
R 4 -Tt]-R 1~0 10 R3 J R2 3 < R2            R1        CPhysical properties,
R          R          ~~~~~~etc. 20 25  3      I.S3 1     -COOCH3
M.p. 1210C CH30 25          ~~~CH3 4    The same as      -COOC2H5      M.p.
820C above 30      5                     -COOCH3       M.p. 148 - 1500C C2H
so 35      6           f         The same      M.p. 122 - 1231C C2H50
as above C2H50 40      7                     The same      M.p. 139 - 1410C
0 g            as above 45      8       0             The same      M.p.
1860C as above - to be continued - 50 55 10    EP 0 401 125 Bi Table  1
(Continued) 5        -          30                  -COOCH3            M.p.
142  - 1430C 10       10         <                   The same
M.p. 1310C '0              as above CH3 15      ll      *          A
The same           IR   Nujol (cm'1)   1700 



BzlO                  as above CH36                               Mass  (M
+ ): 450  ( m/e) * )   Bzl means a benzyl group. 20 Example 12 25    (1-a)
To
5,6-methylenedioxy-4',5'-dimethoxy-2'-(2-hydroxymethylphenyloxycarbonyl)-2-
biphenylcarboxylic acid lactone (4 g) are added methanol (100 ml) and an
aqueous solution (50 ml) of potassium hydroxide (4 g). The mixture is
refluxed for 30 minutes, and concentrated under reduced pressure to remove
methanol. The pH of the resulting aqueous solution is adjusted at 1 with 10
% hydrochloric acid. The products are extracted with ethyl acetate. The
extract is washed, dried and concentrated to. dryness 30    under reduced
pressure. The residue is triturated with diisopropyl ether to give
5,6-methylenedioxy-4',5'- dimethoxy-2,2'-biphenyldicarboxylic acid (2.84
g). M.p. 207 - 210-C. (1-b)
5,6-Methylenedioxy-4,5'-dimethoxy-2,Z-biphenyidicarboxylic acid
trimethylene ester is treated in the same manner as in the above (1-a) to
give 5,6-methylenedioxy-4,5'-dimethoxy-2,2'-biphenyidicarbox- ylic acid
(1.4 g). 35       This product has the same physicochemical properties as
those of the product in (1-a). (2) The product obtained in (1-a) or (1-b)
(1.3 g) is dissolved in dioxane (10 ml). To the solution are added thionyl
chloride (1.76 ml) and dimethylformamide (0.2 ml), and the mixture is
refluxed for one hour. The solvent is distilled off from the reaction
mixture, and the residue is dissolved in tetrahydrofuran (100 ml). The
solution is added with stirring to a mixture of diethylamine hydrochloride
(2.06 g), 40   triethylamine (2.8 ml) and tetrahydrofuran (50 ml). The
mixture is stirred at room temperature overnight and concentrated to
dryness under reduced pressure. The residue is poured into a mixture of
ethyl acetate and water, and the organic layer is separated. The organic
layer is washed, dried and distilled to remove the solvent. The residue is
recrystallized from a mixture of diethyl ether and hexane to give
N,N,N',N'-tetraethyl-5,6-methylenedioxy-4',5'-dimethoxy-2,2'-biphenyidicarb
oxamide (1.23 g) as colorless 45    crystal. m.p. 148- 149-C. Example 13
(1) 2-lodo-3,4-methylenedioxybenzoic chloride is treated in the same manner
as in Example 1-(3) and 50   -(4) to give
5,6-methylenedioxy-5',6'-methylenedioxy-Z-(2-hydroxymethylphenyloxycarbonyl
)-2-biphenyl- carboxylic acid lactone. M.p. 249 - 252 C. (2) The product
obtained in (1) (4 g) is treated in the same manner as in Example 12-(1-a)
to give 5,6- methylenedioxy-5',6'-methylenedioxy-2,2'-biphenyidicarboxylic
acid (2.1 g). M.p. 253 - 255* C. (3) The product obtained in (2) (20 g) is
suspended in dioxane. Thereto is added thionyl chloride (20 ml), 55    and
the mixture is refluxed. The solvent is distilled off under reduced
pressure from the reaction mixture, and the residue is subjected to
azeotropic distillation with toluene and then dissolved in dioxane (200
ml). To the solution is added dropwlse conc. aqueous ammonia (200 ml) at
-20 C, and the mixture is stirred at room temperature overnight. The
solvent is distilled off from the reaction mixture, and the 11    EP 0 401
125 81 



residue is adjusted to pH 2 with conc. hydrochloric acid. The precipitated
crystals are separated by filtration, washed with water, and then
recrystallized from methanol to give 5,6-methylenedioxy-5',6'-
methylenedioxy-2,Z-biphenyldicarboxamide (11 g) as colorless crystal. M.p.
249 - 250- C. 5  Examples 14 to 16 The corresponding starting compounds are
treated in the same manner as in Example 12 or 13-(2) and -(3) to give the
compounds as shown in Table 2. 10                 Table 2 15       Ex.
( R4     R- 20                                              R3 25
f Physical R3                        R                       properties
etc. 30                ~~~~R2 30 14                             both
M.p.  182 -  1840C CH30    y           -CONHC (CH3) 2CH2OH CH3O 35       15
The  same as           both                        M.p. 196  - 1970C above
-CONHC2H5 16         O_-                 both                       M.p.
173 -  175C 40                   O/W-CONHC ( CH3 ) 2CH2OH 45 Example 17
NN'-Bis(3-hydroxy-2-methylpropan-2-yl)-5,6-methylenedioxy-5',6'-methylenedi
oxy-2,2'- biphenyldicarboxamide (3 g) is added to thionyl chloride (20 ml),
and the mixture is stirred at room 5o  temperature for 2 hours. The
reaction mixture is distilled under reduced pressure to remove thionyl
chloride, and the residue is dissolved in ethyl acetate. The solution is
washed, dried and distilled to remove the solvent, and the residue is
crystallized from diisopropyl ether to give 5,6-methylenedioxy-5',6'-
methylenedioxy-2,2'-bis(4,4-dimethyl-4,5-dihydro-2-oxazolyl)biphenyl (2 g)
as colorless crystal. M.p. 152 - 154-C. 55 12    VA4~~~ 4.A A...> 0  Q   X
> ' 0 '     i .   EP0 40:, 12 ,-. Example I8 5,8-Methylenedoxy
-5,6'-methylenedio-2,Z-biphenykdlcarboxamide: (8 g ) is 'drefwed in
phospous '.    . , &> " ' ;oxiychloride' (70 m) 'for, 4 hours. The'
reactidon mixture is cooed and thJen..'. pourentoIeiwteo: prcipitatedr
irystals ae separated by fi6traton and dissled in chl     The:souon s
water, pyidrine (lO0 nl)iand dildto remove(0    athereto ive  'triethylanin
m c furthyl en        .   . 



?S  to removeteov:Tersdeis-xrce   ihcifrm  .ad'atrf i8x-1Vm adediy h''eene'
biphenydicarbd nitrile (6.5 b)  o      ital. M.p. 2o o-c13-215., C
. .
;~~~~~~~~~~~~~~~~~~~~N 0 - . .';D5,6-Methylei-,-methylenedioxy-
-benznedipxyr2yi-ibiphr'ny.          gj is'ciii    i    ' ' ' pyidine (100
ml) eand dl(- ane (1m00 ml. and thetreto isadded    isyamlne (47trre
mldr) 40  i 'hyd sufide gas tIspass  through the mb'tr over a5
T   reaction ves ..sel is -,sea    and allowed to stand at room temperature
for 2 hours. The. reI d'ponmixtreIsistled. unde ,redue   presure, 15' to
remove the..solvent .The' resIdue Is ext4racted with chooorm. and water
Isaddled   M~teetat  h precipitated crystals toi are separatedlby
filtralondtogivem 5,meithyendIoxy4cV         Il  2    .    . .
blphenylbls6th6oaroxmide) (556 g). M4.p.237-r238 C (decomp)
" -aly 2- 0
- -:    BibX m0 ple -260  0A7 <; : filere o. an  h  itaei  vpratdit dryes
une reue  prsue The resdu  is                              -_-*&  with ,, 5
1   l   1 5                                     .   .....   ir   :  - . - .
--A colorless crsal  Sp 7- 7 *C                           -
,,: ,,,  -. ,   .  , Cla~ms  -_  -
.          . 4.- !,FIJI...~~~~~~~.. Aipedoyl derivativutengoupcyngrp, of
the formula:i 7 . amteedong R iato h6  eithra one.  ofIsedRi hydroenrto ore
a Ce    loygopan  h  eann group to. given R3an6- cmbiynedt om
C,-,hlylndioygop  2i  o  yrgnao;o 13...,: 45~~~~~~~~~~ whri R7i   usiue
rusbtiue   mncroy  ru.ainticroy  ruasbt tue o  nubttte  1-  lox-aboy  rop
caogruoragru  f h  orua 350A
k1 ;. 3~~~1 Alk'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~A    C   L   M   5
Example 18
5,6-Methylenedioxy-5',6'-methylenedioxy-2,2'-biphenyldicarboxamide (8 g) is
refluxed in phosphorus oxychloride (70 ml) for 4 hours. The reaction
mixture is cooled and then poured into ice water. The 5  precipitated
crystals are separated by filtration and dissolved in chloroform. The
solution is washed with water, dried and distilled to remove the solvent to
give 5,6-methylenedioxy-5',6'-methylenedioxy-2,2'- biphenyidicarbonitrile
(6.5 g) as colorless crystal. M.p. 213 - 215 C. Example 19 10
5,6-Methylenedioxy-5',6'-methylenedioxy-2,2'-biphenyidicarbonitrile (5 g)
is suspended in a mixture of pyridine (100 ml) and dioxane (100 ml), and
thereto is added triethylamine (4.7 ml) and further hydrogen 



sulfide gas is passed through the mixture over a period of 5 hours. The
reaction vessel is sealed and allowed to stand at room temperature for 2
hours. The reaction mixture is distilled under reduced pressure 15 to
remove the solvent. The residue is extracted with chloroform, and water is
added to the extract. The precipitated crystals are separated by filtration
to give 5,6-methylenedioxy-5',6-methylenedioxy-2,2'-
biphenylbis(thiocarboxamide) (5.5 g). M.p. 237 - 238 C (decomp.) Example 20
20 Dimethyl
5,6-methylenedioxy-4-methoxy-5'-benzyloxy-2,2-biphenyidicarboxylate (1.15
g) is dissolved in tetrahydrofuran (50 ml) and methanol (50 ml), and the
solution is sitrred under 40 psi hydrogen gas atmosphere in the presence of
palladium-carbon (0.2 g) for 16 hours. After the reaction, the catalyst is
filtered off, and the filtrate is evaporated into dryness under reduced
pressure. The residue is treated with 25  methanol to give dimethyl
5,6-methylenedioxy-4-methoxy-5'-hydroxy-2,2-biphenyldicarboxylate (0.86 g)
as colorless crystal. M.p. 172 - 173-C. Claims 30 1. A biphenyl derivative
of the formula: R7 35                              R6    _ R4
R11 40                              R R3 . 45 wherein R1 is a substituted
or unsubstituted aminocarbonyl group, aminothiocarbonyl group, a substi-
tuted or unsubstituted Ci -6 alkoxy-carbonyl group, cyano group, or a group
of the formula: 50                                          4 sexy; among
R2 to R4, either one of R2 end R4 is hydrogen atom or a Ci -r alkoxy group
and the remaining 55     two groups are a C1 -6 alkoxy group, a phenyl-Ci
-6 alkoxy group or hydroxy group, or both combine to form a Clr-s
alkylenedioxy group; Rs and Rr combine to form a Cias alkylenedioxy group;
R7 is hydrogen atom; and Alk' is a Ci -S alkylene group, provided that,
when R1 is a Ci -s alkoxy-carbonyl group, and when R3 and R4 combine to
form a Ci -s alkylenedioxy group, R2 is not hydrogen atom; or 13    EP 0
401 125 Bi                         I 1111111   11111JI 1111 a
pharmaceutically acceptable salt thereof. 2. The compound according to
claim 1, wherein R1 is an aminocarbonyl group having optionally one or two
substituents selected from a hydroxy-C, -6 alkyl group and a C, -s alkyl
group; aminothiocarbonyl -S     group; a C1 -s alkoxy-carbonyl group being
optionally substituted by a Ci -6 alkoxy group; cyano group; or a 4,4-di(
Ci-6 alkyl)-4,5-dihydro-2-oxazolyl group, provided that, when R1 is a Ci-6
alkoxy-carbonyl group, and when R3 and R4combine to form a C1 -6
alkylenedioxy group, R2 is not hydrogen atom. 3. The compound according to
claim 2, wherein R2 and R3 are each a C, -6 alkoxy or both combine to 10
form a C1 -6 alkylenedioxy group, R4 is hydrogen atom, Rs and R6 combine to
form a Ci-s 



alkylenedioxy group, and R7 is hydrogen atom. 4. The compound according to
claim 2, wherein R1 is an aminocarbonyl group having optionally one or two
substituents selected from a hydroxy-Ci -6 alkyl group and a C1 -6 alkyl
group; aminothiocarbonyl t5     group; a C1-6 alkoxy-C ,-s alkoxy-carbonyl
group; cyano group; or a 4,4-di(Cl-, alkyl)-4,5-dihydro-2- oxazolyl group,
R2 is hydrogen atom, R3 and R4 combine to form a C1-s alkylenedioxy group,
R5 and R6 combine to form a C1 -6 alkylenedioxy group, and R7 is hydrogen
atom. 5. The compound according to claim 2, wherein R2 to R4 are all a C1
-s alkoxy group, R5 and R6 combine 20     to form a C1 -6 alkylenedioxy
group, and R7 is hydrogen atom. 6. The compound according to claim 2,
wherein R2 is a Ci -6 alkoxy group, R3 and R4 combine to form a C1 -6
alkylenedioxy group, or R3 is a phenyl-Ci -s alkoxy group and R4 is
hydrogen atom, Rs and R6 combine to form a Ci -6 alkylenedioxy group, and
R7 is hydrogen atom. 25 7. The compound according to claim 2, wherein R2 is
a C1 -6 alkoxy group, R3 is hydroxy group, R4 is hydrogen atom, Rs and R6
combine to form a Ci -6 alkylenedioxy group, and R7 is hydrogen atom. 8. A
process for preparing a compound of the formula (I) as set forth in claim 1
wherein R' is a 30     substituted or unsubstituted aminocarbonyl group or
a substituted or unsubstituted Ci-6 alkoxy- carbonyl group, provided that,
when R1 is a C, -6 alkoxy-carbonyl group, and when R3 and R4 combine to
form a C,-6 alkylenedioxy group, R2 is not hydrogen atom, or a
pharmaceutically acceptable salt thereof, which comprises reacting a
biphenyldicarboxylic acid of the formula: S5 R7 40
R               COOH R3    * 45 R2 wherein R2 to R7 are as defined in claim
1, or a reactive derivative of the carboxyl groups thereof or a 50     salt
thereof with a compound of the formula: R -H   (111) wherein R8 is a
substituted or unsubstituted amino group or a substituted or unsubstituted
C1-5 alkoxy 55     group, or a salt thereof, optionally followed by
converting the product into a pharmaceutically acceptable salt thereof. 14
EP 0 401 125 B1                           l DIII III[ liji liii 111111 * C
L   M   S i 9. The process according to claim 8, wherein R8 is an amino
group having optionally one or two substituents selected from a hydroxy-C1
-6 alkyl group and a Ci -G alkyl group, or a Ci -6 alkoxy being optionally
substituted by a Ci -s alkoxy group. 5  10. A process for preparing a
compound of the formula (I) as set forth in claim  1 wherein R' is a
substituted or unsubstituted Cir-s alkoxy-carbonyl group, provided that,
when R1 is a Ci-ns alkoxy- 



carbonyl group, and when R3 and R4 combine to form a C1 -6 alkylenedioxy
group, R2 is not hydrogen atom, or a pharmaceutically acceptable salt
thereof, which comprises reacting a cyclic diester compound of the formula:
10 R7 Rs      -       COO-Alk2 4               1~~~               ( IV) R4
aft-       COO- (Ar 1 ) n 20                            R3 25      wherein
Alk2 is a C1 -s alkylene, Arl is an arylene group, n is 0 or 1, and R2 to
R7 are as defined in claim 1, or a salt thereof with an alcohol compound of
the formula: R9-H   (V) 30      wherein R5 is a substituted or
unsubstituted Ci -6 alkoxy group, optionally followed by converting the
product into a pharmaceutically acceptable salt thereof. 11. The process
according to claim 10, wherein R9 is a Ci -6 alkoxy group being optionally
substituted by a Ci -s alkoxy group, and Arl is 1,2-phenylene group. 35 12.
A process for preparing a compound of the formula (I) as set forth in claim
1 wherein R1 is a group of the formula: 40 (Alk' is as defined in claim 1);
or a pharmaceutically acceptable salt thereof, which comprises 45
subjecting a bis(hydroxyalkylamide) compound of the formula: R7 50 Rs    N
CONH-Alk1-OH R 4  At_  CONH-Alkl-OH                  (I-a) R 15    wherein
R2 to R7 and Alk' are as defined in claim 1, or a reactive derivative
thereof or a salt thereof to an intramolecular ring closure, optionally
followed by converting the product into a pharmaceutically acceptable salt
thereof. 5  13. A process for preparing a compound of the formula (I) as
set forth in claim 1 wherein R' is cyano group or aminothiocarbonyl group,
or a pharmaceutically acceptable salt thereof, which comprises dehydrat-
ing a biphenylbis(carboxamide) compound of the formula: 107 R6 Rs _JCONH2
15                                               2                   (I-b)
R4    .n       CONH2 



20~~~~~~~~~~~~ R3-l 20                                   R2 wherein R2 to
R7 are as defined in claim 1, or a salt thereof, optionally followed by
thiocarbonylation, and further optionally followed by converting the
product into a pharmaceutically acceptable salt 25     thereof. 14. A
biphenyldicarboxylic acid compound of the formula: 30
R7 R6 R5 -COOH 35 R 4 _ < _  COOH 40
R wherein among R2 to R4, either one of R2 and R4 is hydrogen atom or a Ci
-s alkoxy group and the remaining two groups are a Ci -6 alkoxy group, a
phenyl-Ci -6 alkoxy group or hydroxy group, or both 45     combine to form
a C1 -6 alkylenedioxy group; Rs and Rr combine to form a Ci -s
alkylenedioxy group; and R7 is hydrogen atom, provided that, when R3 and R4
combine to form a C, -6 alkylenedioxy group, R2 is not hydrogen atom, or a
salt thereof. 50 55 16    EP 0 401 125 B1111 11 11 hHEIII 11111 II  III * C
L   M   S * 15. A cyclic diester compound of the formula: R7 R6 RS      t
COO-A1k2 10                                                   CO CO O- (Arl
)n R3     N' 15 wherein Alk2 is a Ci -6 alkylene group; Arl is an arylene
group; among R2 to R4, either one of R2 and R4 is hydrogen atom or a C,-6
alkoxy group and the remaining two groups are a Ci -s alkoxy group, a
pheny-C, -s alkoxy group or hydroxy group, or both combine to form a Ci -6
alkylenedioxy group; Rs 20     and R6 combine to form a C, -s alkylenedioxy
group; R7 is hydrogen atom, and n is 0 or 1, or salt thereof.
PatentansprUche 25  1. Biphenylderivat der Formel: R7 30
R 



R ;-Df   Rl                   (I) 35     R         I 35 3        I RR 40
worin R1 eine substituierte oder unsubstituierte Aminocarbonylgruppe, eine
Aminothiocarbonylgruppe, eine substituierte oder unsubstituierte Ci -6
Alkoxycarbonylgruppe, eine Cyanogruppe oder eine Grup- pe der Formel 50
ist; von R2 bis R4 ist entweder eines von R2 und R4 ein Wasserstoffatom
oder eine Ci -r-Alkoxygruppe, und die Obrigen beiden Gruppen sind eine
Ci,-s-Alkoxygruppe, eine Phenyl-Ci-s-alkoxygruppe oder eine Hydroxygruppe,
oder beide verbinden sich unter Bildung einer Ci -6-Alkylendioxygruppe; Rs
und R6 verbinden sich unter Bildung einer Ci -s-Alkylendioxygruppe; R7 ist
ein Wasserstoffatom; und Alk' 55     ist eine C, -6-Alkylengruppe, unter
der Voraussetzung, daB wenn RI eine Ci -6-Alkoxycarbonylgruppe ist, und
wenn R3 und R4 sich unter Bildung einer Ci-s-Alkylendioxygruppe verbinden,
R2 kein Wasserstoffatom ist; oder ein pharmazeutisch annehmbares Salz
davon. 17    EP O 401 125 EB1                         I !IIII huG III liii
II II * C   L   M   S * 2. Verbindung nach Anspruch 1, worin R1 eine
Aminocarbonylgruppe mit wahlweise einem oder zwei Substituenten ausgewdhlt
aus einer Hydroxy-C,-s-Alkylgruppe und elner Cl-6-Alkylgruppe; eine Ami-
nothiocarbonylgruppe; eine Cl-e-Alkoxycarbonylgruppe, die wahlweise mit
einer Ci-G-Alkoxygruppe substituiert ist; eine Cyanogruppe oder eine
4,4-Di(Cl-s-alkyl)-4,5-dihydro-2-oxazolylgruppe ist, unter ---s    der
Voraussetzung, daB wenn RI eine Cl -5-Alkoxycarbonylgruppe ist, und wenn R3
und R4 sich unter Bildung einer C, -s-Alkylendioxygruppe verbinden, R2 ein
Wasserstoffatom ist. 3. Verbindung nach Anspruch 2, worm R2 und R3 jeweils
eine Ci -6 -Alkoxygruppe sind, oder sich beide unter Bildung einer C1
-6-Alkylendioxygruppe verbinden, R4 ist ein Wasserstoffatom, R5 und R6 10
verbinden sich unter Bildung einer Ci -s-Alkylendioxygruppe und R7 ist ein
Wasserstoffatom. 4. Verbindung nach Anspruch 2, worin RI eine
Aminocarbonylgruppe mit wahlweise einem oder zwei Substituenten, ausgewdhlt
aus einer Hydroxy-Ci-6-alkylgruppe und einer Ci-6-Alkylgruppe; eine
Aminothiocarbonylgruppe, eine Ci -s-Alkoxy-Ci -s-alkoxycarbonylgruppe; eine
Cyanogruppe; oder eine 15
4,4-Di(Ci-6-alkyl)-4,5-dihydro-2-oxazolylgruppe ist, R2 ist ein
Wasserstoffatom, R3 und R4 verbinden sich unter Bildung einer C,
-s-Alkylendioxygruppe, R5 und R6 verbinden sich unter Bildung einer C, -6-
Alkylendioxygruppe und R7 ist ein Wasserstoffatom. 5. Verbindung nach
Anspruch 2, worin R2 bis R4 jeweils eine C,-6 -Alkoxygruppe ist, Rs und R6
verbinden 20     sich unter Bildung einer Ci -6-Alkylendioxygruppe und R7
ist ein Wasserstoffatom. 6. Verbindung nach Anspruch 2, worin R2 eine
C0-6-Alkoxygruppe ist, R3 und R4 verbinden sich unter Bildung einer
Ci-s-Alkylendioxygruppe oder R3 ist eine Phenyl-Ci-r-alkoxygruppe und R4
ist ein 



Wasserstoffatom, R5 und R6 verbinden sich unter Bildung einer
Ci,-6-Alkylendioxygruppe und R7 ist 25     ein Wasserstoffatom. 7.
Verbindung nach Anspruch 2, worin R2 sine C1 -6-Alkoxygruppe ist, R3 ist
eine Hydroxygruppe, R4 ist ein Wasserstoffatom, R5 und R6 verbinden sich
unter Bildung einer C -s-Alkylendioxygruppe und R7 ist ein Wasserstoffatom.
30 8. Verfahren zur Herstellung einer Verbindung der Formel (I) gemaS
Anspruch 1, worin RI eine substituier- to oder unsubstituierte
Aminocarbonylgruppe oder eine substituierte oder unsubstituierte C,
-s-Alkox- ycarbonylgruppe ist, unter der Voraussetzung dal3, wenn R' eine
Ci -6-Alkoxycarbonylgruppe ist, und wenn R3 und R4 sich unter Bildung einer
Ci -s-Alkylendioxygruppe verbinden, R2 kein Wasserstoffatom 35     ist,
oder ein pharmazeutisch annehmbares Salz davon, welches das Umsetzen einer
Biphenyldicarbon- saure der Formel: R7 40 R6 4s
it 4      _ COOt R2 50 worin R2 bis R7 wie in Anspruch 1 definiert sind,
oder eines reaktiven Derivats der Carbonylgruppen davon, oder eines Salzes
davon, mit einer Verbindung der Formel: R3-H   (Ill) 55 worin Rs elne
substituierte oder unsubstituierte Aminogruppe odor eine substituierte oder
unsubstituier- te Ci -6-Alkoxygruppe, oder ein Salz davon ist, umfal3t,
worauf sich gegebenenfalls die Umwandlung des Produktes in ein
pharmazeutisch annehmbares Salz davon anschlielt. 18    EP 0 401 125 B1
c   L   M   S 9. Verfahren nach Anspruch 8, worin R8 eine Aminogruppe mit
wahlweise einem oder zwei Substituenten, ausgewghlt aus einer
Hydroxy-C0,-s-alkylgruppe und einer C,-s-Alkylgruppe, oder eine
C1-r-Alkoxy- gruppe ist, welche wahiweise mit einer C1 -s-Alkoxygruppe
substituiert ist. 5  10. Verfahren zur Herstellung einer Verbindung der
Formel (I) gemdO Anspruch 1, worin RI eine substituier- te oder
unsubstituierte Ci-s-Alkoxycarbonylgruppe ist, unter der Voraussetzung,
daB, wenn R' eine C, -6-Alkoxycarbonylgruppe ist, und wenn R3 und R4 sich
unter Bildung einer Ci -s-Alkylendioxygruppe verbinden, R2 kein
Wasserstoffatom ist, oder ein pharmazeutisch annehmbares Salz davon,
welches das Umsetzen einer zyklischen Diesterverbindung der Formel: 10 15
As             COO-Alk2 R4                  1                 (IV) R   _
COO- (Ar I n 



20 worin Ak2 eine Ci-6-Alkylen-, Arl eine Arylengruppe ist, n ist 0 oder 1
und R2 bis R7 sind wie in 25      Anspruch 1 definiert, oder ein Salz
davon, mit elner Alkoholverbindung der Formel R9-H   (V) umfalBt, worin R9
eine substituierte oder unsubstituierte C, -6-Alkoxygruppe ist, woran sich
gegebenen- 30     falls die Umwandlung des Produkts in ein pharmazeutisch
annehmbares Salz davon anschlieBt.. 11. Verfahren nach Anspruch 10, worin
R9 eine C1-6-Alkoxygruppe ist, die wahlweise durch eine Ci-6- Alkoxygruppe
substituiert ist und Arl ist eine 1,2-Phenylengruppe. 35  12. Verfahren zur
Herstellung einer Verbindung der Formel (I) nach Anspruch 1, worin R1 eine
Gruppe der Formel 40                                                     A
!k1 ist (Alk' ist wie in Anspruch 1 definiert); oder ein pharmazeutisch
annehmbares Salz davon, welches die Bildung eines intermolekularen
Ringschlusses einer Bis(hydroxyalkylamid)-Verbindung der Formel 45 R7 50
RA5       3    CONJ^Alk1-OH PR4           CONHXAlk- OH II-al) R 3 55
R2 worin R2 bis R7 und Alk' wie in Anspruch 1 definiert sind, oder eines
reaktiven Derivats davon odor 19    eines Salzes davon, umfaBt, woran sich
gegebenenfalls die Umwandlung des Produktes in ein pharmazeutisch
annehmbares Salz davon anschlieBt. 13. Verfahren zur Herstellung einer
Verbindung der Formel (1) gemaB Anspruch 1, worin RI eine Cyan- 5
ogruppe oder eine Aminothiocarbonylgruppe, oder ein pharmazeutisch
annehmbares Salz davon ist, welches die Dehydratisierung der
Biphenylbis(carboxamid)-Verbindung der Formel: R7 10 a6 R1
CONH2 I4           conX(-b) R3 20 umfaft, worin R2 bis R7 wie in Anspruch 1
definiert sind, oder eines Salzes davon, woran sich gegebenenfalls eine
Thiocarbonylierung, und gegebenenfalls zusatzlich eine Umwandlung des
Produk- tes in ein pharmazeutisch annehmbares Salz davon anschlieBt. 25
14. Biphenyldicarbonsaureverbindung der Formel R6   7 30
R 



Rs bi-         COOH R4        X COH 35 ~   ~        ~        ~       3 N
It2 worin von R2 bis R4 entweder eines von R2 und R4 ein Wasserstoffatom
oder eine Ci -6-Alkoxygruppe 40     ist und die beiden Cbrigen Gruppen eine
C, -6-Alkoxygruppe, eine Phenyl-C, -s-alkoxygruppe oder eine Hydroxygruppe
sind, oder beide verbinden sich unter Bildung einer Cl
-6-Alkylendioxygruppe; Rs und R6 verbinden sich unter Bildung einer
Ci-6-Alkylendioxygruppe und R7 ist ein Wasserstoffatom, unter der
Voraussetzung, daB wenn R3 und R4 sich unter Bildung einer C,-6
-Alkylendioxygruppe verbinden, R2 kein Wasserstoffatom ist, oder ein Salz
davon. 45 50 55 20    * C   L   M   S 15. Zyklische Diesterverbindung der
Formel: Rt7 5 5  RS $COO-Alk2 10                                   R
COO-(At1), 3 15 worin Alk2 eine Ci -6-Alkylengruppe ist, Arl ist eine
Arylengruppe, von R2 bis R4 ist entweder eines von R2 und R4 ein
Wasserstoffatom oder eine Ci-s-Alkoxygruppe und die Obrigen beiden Gruppen
sind eine C1 -s-Alkoxygruppe, eine Phenyl-C, -6-alkoxygruppe oder eine
Hydroxygruppe, oder beide verbin- den sich unter Bildung elner
Ci-6-Alkylendioxygruppe; Rs und RG verbinden sich unter Bildung einer 20
C1 -6-Alkylendioxygruppe; R7 ist ein Wasserstoffatom und n ist 0 oder 1,
oder ein Salz davon. Revendicatlons 1. D6rive biph6nyle de formule: 25 R7
30                                         J R4             R 35
3 t R2 40     dans laquelle RI est un groupe aminocarbonyle substitu6 ou
non substitu6, un groupe aminothiocarbo- nyle, un groupe alcoxy-carbonyle
en C1-6 substitu6 ou non substitu6, un groupe cyano, or un groupe de
formule 45                                            N" 



45                             4    ~~~~~~~Alk; parmi R2 a R4, soit l'un de
R2 et de R4 est un atome d'hydrogene ou un groupe alcoxy en Ci-6 et les 50
deux groupes restant sont un groupe alcoxy en Ci -6, un groupe
ph6nyl-alcoxy en Ci -6 ou un groupe hydroxy, soit les deux so combinent
pour former un groupe alkyilnedioxy on c -s; R5 et R6 so combinent pour
former un groupe alkylbnedioxy en c,-s ; R7 est un atome d'hydrogene; et
Alk1 est un groupe alkylne en C1 -6 dtant entendu que quand RI est un
groupe carbonyl-alcoxy en Ci -s, et quand R3 et R4 so combinent pour former
un groupe alkylenedioxy en Ci -6, R2 nWest pas un atome 55     d'hydrogbne
; ou un de ses sels pharmaceutiquement acceptables. 2. Compos6 selon la
revendication 1, dans lequel RI est un groupe aminocarbonyle ayant de fagon
facultative un ou deux substituants s6lectionn6s parmi un groupe
hydroxyalkyle en C1 -s et un groupe 21    EP 0 401 125 81
11111111 iI111 HE11 11111 11 I1 * C   L   M   S alkyle en C, -6  un groupe
aminothiocarbonyle; un groupe carbonyl-alcoxy en Ci -6 etant de facon
facultative substitue par un groupe alcoxy en C1G- ; un groupe cyano  ou un
groupe 4,4-di(alkyle en CI -s)-4,5-dihydro-2-oxazolyle ; 6tant entendu que
quand RI est un groupe carbonyl-alcoxy en C1-6, et quand R3 et R4 se
combinent pour former un groupe alkylenedioxy en Ci -6, R2 nest pas un
atome 5      d'hydrogbne. 3. Compos6 selon la revendication 2, dans lequel
R2 et R3 sont chacun un groupe alcoxy en Ci-6 ou se combinent ensemble pour
former un groupe alkylenedioxy en C, -6, R 4 est un atome d'hydrogbne, R5
et R6 se combinent pour former un groupe alkyl6nedioxy en Ci -6, et R7 est
un atome d'hydrogene. 10 4. Compos6 selon la revendication 2, dans lequel
RI est un groupe aminocarbonyle ayant de fagon facultative un ou deux
substituants s6lectionn6s parmi un groupe hydroxyalkyle en CI -6 et un
groupe alkyle en Ci -; un groupe aminothiocarbonyle; un groupe
carbonyl-alcoxy en Ci -6-alcoxy en Ci-s; un groupe cyano ; ou un groupe
4,4-di(alkyle en C, -s )-4,5-dihydro-2-oxazolyle, R2 est un atome 15
d'hydrogene, R3 et R4 se combinent pour former un groupe alkylbnedioxy en
Ci -6, Rs et R6 se combinent pour former un groupe alkylenedioxy en Ci -6
et R7 est un atome d'hydrogene. 5. Compose selon la revendication 2, dans
lequel R2 a R4 sont chacun un groupe alcoxy en Ci -6, Rs et RFl se
combinent pour former un groupe alkylenedioxy en C1-6 et R7 est un atome
d'hydrogbne. 20 6. Compose selon la revendication 2, dans lequel R2 est un
groupe alcoxy en C1 -6, R3 et R4 se combinent pour former un groupe
alkylenedioxy en C1-6 ou R3 est un groupe phenyl-alcoxy en C1 -6 et R4 est
un atome d'hydrogene, Rs et RI, se combinent pour former un groupe
alkylenedioxy en Ci -6. et R7 est un atome d'hydrogene. 25 7. Compos6 selon
la revendication 2, dans lequel R2 est un groupe alcoxy en Ci -6, R3 est un
groupe hydroxy, R4 est un atome d'hydrogene, Rs et R6 se combinent pour
former un groupe alkylenedioxy en Ci -6, et R7 est un atome d'hydrogene. 



3o  8. Proc6d6 pour la preparation d'un compose de formule (I) comme expose
dans la revendication 1, dans laquelle RI est un groupe aminocarbonyle
substitue ou non substitu6 ou un groupe carbonyl-alcoxy en C, -6 substitu6
ou non substitu6, 6tant entendu que quand R' est un groupe carbonyl-alcoxy
en Ci -6 et quand R3 et R 4 se combinent pour former un groupe
alkylenedioxy en C,-s, 6R2 n'est pas un atome d'hydrogene, ou d'un de ses
sels pharmaceutiquement acceptables, qui comprend la r6action d'un 35
acide biph6nyle dicarboxylique de formule: R7 40
R16    , R5 4           COOH 45                                        COOS
50 dans laquelle R2 a R7 sont tels que d6finis dans la revendication 1, ou
d'un d6riv6 r6actif de ses groupes carboxyles ou d'un de ses sels avec un
compos6 de formule: R8-H   (111) 55 dans laquelle R8 est un groupe amino
substitue ou non substitu6 ou un groupe alcoxy en Ci-6 substitu6 ou non
substitu6, ou i'un de ses sels, suivi de fagon facultative par la
conversion du produit en l'un de ses sels pharmaceutiquement acceptables.
22    EP 0 401 125 B1                        C 2!lilicL ge 1 L111  IlII II
ll 9. Proced6 selon la revendication 8, dans lequel R8 est un groupe amino
ayant de fagon facultative un ou deux substituants s6lectionn6s parmi un
groupe hydroxy-alkyl en C0-6 et un groupe alkyl en Ci -6, ou un groupe
alcoxy en C1 -6 substitu6 de fagon facultative par un groupe alcoxy en Ci
-6. 5  10. Proc6d6 pour la pr6paration d'un compos6 de Formule (I) tel
qu'expos6 dans )a revendication 1 dans laquelle RI est un groupe
carbonyl-alcoxy en Cl -6 substitu6 ou non substitue, etant entendu que
quand RI est un groupe carbonyl-alcoxy en Ci -6, et quand R3 et R4 se
combinent pour former un groupe alkylenedioxy en Ci -6, R2 n'est pas un
atome d'hydrogene, ou d'un de ses sels pharmaceuti- quement acceptables,
qui comprend la r6action d'un compos6 diester cyclique de formule: 70 R7 R6
. 15                                                 j(V t5~~~~~~R  C3-
OO-Alk2                                          2V R4 _    t
COO-(Arl)n 20                           R3 R2 25     dans laquelle Alk2 est
un alkylene en C1 -6, Arl est un groupe arylene, n est 0 ou 1, et R2 a R7
sont tels que definis dans la revendication 1, ou d'un de ses sels avec un
compos6 alcool de formule: R9-H   (V) 



30     dans laquelle R9 est un groupe alcoxy en C1 -6 substitu6 ou non
substitu6, suivi de fagon facultative par la conversion du produit en l'un
de ses sels pharmaceutiquement acceptables. 11. Procede selon la
revendication 8, dans lequel R9 est un groupe alcoxy en Ci-6 substitue de
fagon facultative par un groupe alcoxy en C1 -6, et Arl est un groupe
1,2-ph6nylene. 35 12. Proc6d6 pour la preparation d'un compos6 de formule
(I) tel qu'expos6 dans la revendication 1 dans laquelle R1 est un groupe de
formule: 40 (Alk' est tel que d6fini dans la revendication 1); ou d'un de
ses sels pharmaceutiquement acceptables, 45     qui consists a soumettre un
compos6 bis(hydroxyalkylamide) de formule: 50 55 23    EP 0 401 125 B1I
3IIIl 111111 11111 11111 111111 *   C   L   M   S   * R7 a6 RS
CONH-Alk1-OH r                      -O          (I-a) R 4 OCONH-Alk1-O) 10
R3      R 15     dans laquelle R2 a R7 et Alk' sont tels que d6finis dans
la revendication 1, ou un de ses deriv6s r6actifs ou l'un de ses sels, a
une cyclisation intramol6culaire, suivie de fagon facultative par la
conversion du produit en Pun de ses sels pharmaceutiquement acceptables.
13. Proc6d6 pour la preparation d'un compose de formule (I) tel que d6fini
dans la revendication 1 dans 20     laquelle RI est un groupe cyano ou un
groupe aminothiocarbonyle, ou d'un de ses sels pharmaceuti- quement
acceptables, qui comprend la d6shydratation d'un compos6
biph6nylebis(-carboxamide) de formule: 25
R7 a6 R5            COCNH2 30                                  N       COH2
tI-b) RC CONH2 a3 N' 35                                   R2 dans laquelle
R2 a R7 sont tels qua d6finis dans la revendication 1, ou d'un de ses sels,
suivie de fason facultative par une thiocarbonylation, et ensuite suivie de
fagon facultative par la conversion du produit 40     en lun de ses sels
pharmaceutiquement acceptables. 14. Compos6 d'acide biph6nyledicarboxylique
de formule: 



45                                                 R7 R 54-OOR 50 R
COCOOH 55                                                R2 dans laquelle
parmi R2 a R4, soit l'un de R2 et R4 est un atome d'hydrogene ou un groupe
alcoxy en 24    C, -s et les deux groupes restant sont un groupe alcoxy en
C, -s, un groupe phenyl-alcoxy en Ci -s ou un groupe hydroxy, solt les deux
se combinent pour former un groupe alkylenedioxy en C, -s, Rs et R6 se
combinent pour former un groupe alkylbnedioxy en Ci -s; et R7 est un atome
d'hydrogbne, 6tant entendu que, quand R3 et R4 se combinent pour former un
groupe alkylenedioxy en Ci -s, R2 nWest pas 5      un atome d'hydrogbne, ou
l'un de ses sels. 15. Compos6 diester cyclique de formule: R7 10
R7 R6 R,  s          COO-Alk 2 15
I R 4   _    r  COO- (Ar 1) n R 3 20
R2 dans laquelle Alk2 est un groupe alkylene en Ci -6  Arl est un groupe
arylene; parmi R2 a R4, solt l'un de R2 et R4 est un atome d'hydrogene ou
un groupe alcoxy en C1 -s et les deux groupes restant sont 25     un groupe
alcoxy en C, -s, un groupe phenyl-alcoxy en C, -s ou un groupe hydroxy,
soit les deux se combinent pour former un groupe alkylbnedioxy en C1 -s; R5
et R5 se combinent pour former un groupe alkylbnedioxy en C,-s; R7 est un
atome d'hydrogene, et n est 0 ou 1, ou l'un de ses sels. 30 35 40 45 50 55
25    


