
EP 0 386 778 B1 Description This invention relates to a novel biphenyl
derivative, processes for preparing the same and synthetic in- termediates
thereof. More particularly, it relates to a biphenyl derivative of the
formula: 5 [err] 10 15  wherein Ring A is a thiophene or furan ring which
may have a substituent selected from formyl group, a C1-C4 alkoxy-methyl
group and hydroxymethyl group; Ring B is a ring of the formula: OR' or each
of R1 or R3 is hydrogen atom, a halogen atom or a C1-C4 alkoxy group, or RI
is hydrogen atom, and R2 25  and R3 are combined together to form a C1-C4
alkylenedioxy group; R4 is a CI-C4 alkyl group which may have a substituent
selected from a C1-C4 alkoxy group and a CI-C4 alkoxycarbonyl group; Y is
methylene group or carbonyl group, or a pharmaceutically acceptable salt
thereof. The liver is an Important organ having various functions such as
detoxication, various metabolism, storage of nutrients and is acutely or
chronically injured by various causes such as virus, drugs, alcohols. These
Injuries 30  bring about various hepatic diseases such as acute or chronic
hepatitis, fatty liver and finally result in hepato- cirrhosis. In
particular, acute and chronic hepatitis and hepatocirrhosis are
characterized by round cell infil- tration and mesenchymal reactions such
as fibrosis In the liver. It is hitherto known that Malotilate (Chemical
name: dilsopropyl 1,3-dithlol-2-ylkdenemalonate) increases K>       protein
synthesis in the liver and is useful for the therapy of these hepatic
diseases [Japanese Patent Publio- 35  ation (unexamined) No. 144734
(1976)]. However, this compound is known to frequently bring about hepatic
hypertrophy. EP-A-0269754 discloses biphenyl derivatives represented by the
following formula OR 0 45                               E3Co
COOR2 EC0                COOJ2 .                      2o 50
0~~~~~ 0 55 wherein R1 and R2 stand for a hydrogen atom or a methyl group.
EP-A-0267970 discloses biphenyl derivatives represented by the following
formula 2    



EP 0 386 778 B1 OR -  -0    o          -                           (I) R O
< t~~COOR4 10                              l     COOR OR2            - 15
wherein Ro and RI independently stand for a lower alkyl group or Ro and RI
together represent a group >         CO=s<, R2 stands for an alkyl group
having I to 3 carbon atoms, and R3 and R4 Independently stand for a hy-
drogen atom or a lower alkyl group. The biphenyl derivatives of the above
prior art are effective for remedy of acute hepatitis. These com- pounds
are structurally very different from the compounds of the present
invention. 20     The novel biphenyl derivatives (1) of the present
Invention and pharmaceutically acceptable salts thereof are useful to
alleviate or cure hepatic injuries and also protect the liver from hepatic
injuries without hepatic hypertrophy. Examples of the compound of the
present Invention include those of the formula (I) In which Ring A Is a
thiophene orfuran ring which may have a substituent selected from formyl
group, a C1-C4 alkoxy-methyl group 25  and hydroxymethyl group. Among them,
pharmaceutically preferred examples include those of the formula (1) in
which each of RI to R3 Is hydrogen atom, a halogen atom ora C1-C4
alkoxygroup. More preferred examples include those of the formula (1) in
which Ring A is thiophene or furan ring which may be substituted with hy-
droxymethyl group, R1 is hydrogen atom or a C1-04 alkoxy group, each of R2
and R3 is a C1-C4 alkoxy group, and R4 is a C1-C4 alkyl group. Most
preferred examples are those of the formula (1) in which Ring Als thiophene
so  ring, Ring B is a ring of the formula: I4; 3> RI is hydrogen atom, each
of R2 and R3 is methoxy group, and R4 Is methyl group, and those of the
formula (1) in which Ring A is furan ring which may be substituted with
hydroxymethyl group, Ring B is a ring of the formula: 45 R' is hydrogen
atom, each of R2 and R3 is methoxy group, and Y is methylene group.
According to the present invention, a biphenyl derivative of the formula:
50                         0 Al -   -phi         ~(I-.a)- 55   %.  RI 3    



EP 0 386 778 B1 wherein Ring A, R1 to R3 and Y are the same as defined
above, can be prepared by the steps of. [A] reacting a cyanohydrin
derivative of the formula: 5                                             R
(II) 10     wherein R60 is a protected hydroxy group, and Ring A is the
same as defined above, with a heterocyclic compound of the formula: 15
(IaI) wherein Y is the same as defined above, and an aldehyde compound of
the formula: 20 CHO 28 Rs wherein R1 to R3 are the same as defined above,
(B] cyclizing the product In the presence of an acid to give a
tetrahydrobiphenyl compound of the formula: s0 NC 35                     ''
Al       0 R'       R 40 wherein Ring A, R1 to R3, R60 and Y are the same
as defined above, and [C] treating the compound (V) with a fluorine
ion-donor. On the other hand, a biphenyl derivative of the formula: 48 OR4
50 R3  RX 55 wherein Ring A, R1 to R4 and Y are the same as defined above,
can be prepared by the steps of: [DI-(1) subjecting a dicarboxylate
compound of the formula: 4    EP 0 386 778 S1 O*R 5s
(VI) so                         R~~~~~~~~~~~~~~~~~~~~~~t wherein each of RO
and R7 is a Ci-C4 alkyl group, and Ring Aand R1 to R3 are the same as
defined above, 



to reductive lactonization or -(2) hydrolyzing the dicarboxylate compound
(VI), followed by dehydration thereof, and 15     [E] condensing the
resultant hydroxy-biphenyl compound of the formula: 01a fm~~
~ ~~~ X~.    (VII) ~20 CI ~          MI R3        R' a 25 wherein Ring A,
R' to R3 and Y are the same as defined above, with a compound of the
formula: R4-X     (ViII) wherein X Is a leaving group, and R4 Is the same
as defined above. 30      The compound (I-b) may also be prepared by the
steps of: IF] condensing the dicarboxylate compound (VI) with the compound
(Vill) to give a dicarboxylate com- pound of the formula: 36
OR4 -    R IOIR'             (IX) 40                                    a R
s 45      wherein Ring A, RI to R4, RG and R7 are the same as defined
above, and [G](1) subjecting the compound (IX) to reductive lactonization
or -(2) hydrolyzing the compound (IX), followed by dehydration thereof.
Alternatively, the compound (I-b) may be prepared by [HI oxidizing the
compound (I-a) to give the hydroxybiphenyl compound (VII) and 50     [I]
condensing it with the compound (VIII). Further, among the compound (I), a
biphenyl derivative of the formula: 55 5    EP 0 386 778 B1 </0 ^
(It-c) 5                                     ' 1o   wherein Ring Al is a
thlophene or furan ring substituted with hydroxymethyl group or a C1-C4
alkoxymethyl group, and Ring B, R1 to R3 and Y are the same as defined
above, can also be prepared by the step or steps of 



[J] reducing a biphenyl derivative of the formula: 15 20
(I-d) R2 26      wherein Ring A2 is a thiophene or furan ring substituted
with formyl group, and Ring B, R1 to R3 and Y are the same as defined
above, and [K] If required, alkylating the product. The reaction of the
starting compounds (11), (111) and (IV) (i.e., Step [AD can be carried out
in the presence of a base. Any conventional base may be used for this
purpose. Preferred base includes, for example, a lithium 3o  dialkylamide,
phenyi lithium and a lower alkyl lithium. The protecting group (R5) forthe
hydroxy group Includes any conventional protecting group such as a
tri(loweralkyl)silyl group, a diphenyl(lower alkyl)silyl group, a lower
alkoxy-lower alkyl group, a lower alkoxy-lower alkoxy-lower alkyl group and
a phenyl-lower alkyl group. The reaction is preferably carried out in a
solvent such as tetrahydrofuran, diethyl ether, diglyme, hexane, toluene
and xylene and under cooling, for example, at a temperature between -80 and
-400C. Said reaction may be 35  carried out by addition of a base to the
mixture of the starting compounds (11), (111) and (IV), but itis usually
preferred to carry it out by first condensing the cyanohydrin derivative
(11) with the heterocyclic compound (111), and then condensing the product
with the aldehyde compound (IV). The subsequent acid treatment (i.e., Stop
[BD can be conducted in a conventional manner. Examples of the acid include
organic acids such as acetic acid, trifluoroacetic acid, methanesuifonic
acid or p-toluenesul- 40  fonlc acid; inorganic acids such as sulfuric
acid. Said acid treatment is preferably carried out in the same solvent as
employed in the above- mentioned reaction and at ambient temperature or
with heating, for example, at a temperature of 10 to 50C. The subsequent
treatment of the tetrahydrobiphenyl compound V with a fluorine ion-donor
(i.e., Step [C]) can be conducted in a conventional manner. Any
conventional fluorine ion-donor which can releases fluorine 45  ion in the
reaction system can be used for the purpose of the Invention. Preferred
examples of such fluorine ion-donor Include hydrogen fluoride, a mixture of
a fluoride (e.g., an alkali metal fluoride, ammonium fluoride, a
tetra(lower alkyl)ammonium fluoride) and an organic acid. Said treatment is
preferably carried out in a solvent such as methylene chloride or
chloroform under cooling or at ambient temperature, for example, at a
temper- ature between -20 to 30 0C. 50      On the other hand, the
reductive lactonization of dicarboxylate compounds (VI) and (QX) (.e., Step
[DJ-(1) and [GI-(1)) can be carried out by treating said compound with a
reducing agent, and then, if required, treating the product with an acid.
The reducing agents Include, for example, a borane-complex, an alkali metal
boro- hydride-boron trifluoride complex, an alkali metal borohydride, an
alkaline earth metal borohydride and lithium aluminum hydride. The same
organic or Inorganic acids as mentioned in Step [B] are preferably used in
the 65  reaction. These reactions are preferably carried out in a solvent
such as a lower alkanol, tetrahydrofuran, ethyl acetate or dioxane and at
ambient temperature or with heating, for example, at a temperature between
10 and 100 "C. Concomitantly, when the compound (VI) or (X) has formyl
group on Ring A thereof, such formyl group is simultaneously converted to
hydroxy-methyl group during the above-mentioned reductive lactonizatIon. 6 



EP 0 386 778 B1 The hydrolysis and subsequent dehydration of the compounds
(VI) and (IX) (i.e., Step [DI-(2) and [G-(2)) can be conducted in a
conventional manner. The hydrolysis is preferably carried out by using a
conventional organic or inorganic base such as a tri(lower alkyl)amine, an
alkali metal alkoxide or an alkali metal hydroxide. The following
dehydration Is preferably carried out in the presence of a conventional
dehydrating agent such 5   as acetic anhydride, dicycdohexylcarbodlimide, a
mixture of p-toluenesulfonyl chloride and pyridine. These re- actions are
preferably carried out in the same solvent as used in the above-mentioned
reductive lactonization and at ambient temperature or with heating, for
example, at a temperature between 10 and 100 OC. However, when an excess
amount of acetic anhydride is used as the dehydrating agent, said
dehydration may be carried out without solvent. 10      The condensation
reaction of the compound (VI) or (VII) with the compound (Vill) (i.e., Step
[] and [F]) can be carried out In the presence or absence of an acid
acceptor. Examples of the leaving group [Xi of the com- pound (Vill)
include for instance a halogen atom and diazo group. Organic bases such as
a kti(lower alkyl)amine, pyridine, an N-(lower alkyl)piperidine and
Inorganic bases such as an alkali metal carbonate, an alkali metal
hydroxide, an alkali metal hydride are preferably used as the acid
acceptor. It is preferred to carry out the re- 15  actions in a solvent
such as N,N-dimethylformamide, tetrahydrofuran, methylene chloride, diethyl
ether and dioxane. These reactions preferably proceed at ambient
temperature or with ice-cooling or heating, for exam- ple, at a temperature
between 0 and 100 OC. Concomitantly, when the compound (VI) or (VII) has
hydroxyme- thyl group on Ring A thereof, said hydroxy group may, If
required, be protected by a lower alkyl group during the reaction. 20
The oxidation of the compound (I-a) (i.e., Step [H]) can be conducted in a
conventional manner. For ex- ample, it can be carried out by reacting the
compound (I-a) with a halogenating agent, and then treating the product
with an organic base such as a trl(lower alkyl)amine or an inorganic base
such as an alkali metal hy- droxide, an alkali metal bicarbonate. Any
conventional halogenating agent may be used for this purpose, but it is
usually preferred to use a transition metal halide (e.g., cupric halide) In
the presence of for instance an 25  alkali metal halide. Alternatively,
said oxidation may be conducted by treating the product with an oxidizing
agent such as selenium dioxide, 2,3-dichloro-5,8-dicyanobenzoquinone. It is
preferred to carry out the reac- tions in a solvent (e.g., acetonitrile,
chloroform). These reactions preferably proceed at ambient temperature or
with heating, for example, at a temperature between 20 and 85 "C. The
condensation reaction of the thus-obtained hydroxybiphenyl compound (VII)
with the compound (Vill) 30  (i.e., Step [ID can be carried out under the
same conditions as In step [E]. The reduction of the compound (I-d) (I.e.,
Step [J]) can be conducted in a conventional manner, forexample, by
treating It with a reducing agent. Any conventional reducing agent may be
used for the reaction, but it is preferred to use a borane complex, an
alkali metal borohydride. The reaction is preferably carded out in a sol- >
vent (e.g., a lower alkanol, tetrahydrofuran, diglyme, dioxane and so
forth). It Is preferred to conduct the re- 35  action under cooling or with
warming, for example, at a temperature between 0 and 50 DC. 



The alkylation of the thus-obtained compound having hydroxymethyl group on
Ring A thereof (i.e., Stop axe) can be carried out by condensing it with a
compound (Vil) under the same conditions as in Steps [El and IF].
Concomitantly, the above-mentioned methods of the present invention may
also be applied, if required, 40   with some appropriate modifications. For
example, when Ring A of the compound (V) is an unsubstituted thio- phene or
furan ring, formyl group may be introduced to said compound (V) by , for
example, reacting it with dimethylformamide In the presence of a
halogenating agent (e.g., phosphorous oxychlorlde, thionyl chloride). In
the above-mentioned reactions, the starting compounds of the Invention may
be used either in a free form or in the form of a salt. For example, the
compounds (VI) and (VIi), and the compounds (11), (V) and (D) 45  in which
Ring A is substituted with a group having hydroxy group are, if required,
used for instance in the form of an alkali metal salt, an alkaline earth
metal salt and ammonium salt. The compound (I) of the present invention has
excellent pharmacological activities for alleviating or curing various
hepatic injuries such as degeneration or necrosis of hepatocytes, fibrosis,
accumulation of fat in liver, congestion of liver. The compound (I) also
has excellent liver-protecting activities. 50      Accordingly, the
compound (I) of the present Invention Is useful as a therapeutic or
prophylactic agent for hepatic diseases such as acute or chronic hepatitis,
fatty liver, hepatic congestion, hepatocirrhosis in warm- blooded animals
including human beings. In particular, the compound (1) of the present
Invention is charao- terized in that it shows excellent activities in
treating or preventing chronic hepatitis or hepatocirrhosls. For ex- ample,
the compound (I) when administered orally shows excellent curing andlor
protecting effects against 55   chronic active hepatitis which are induced
by 3-hydroxy-4-pyrone (Experientia, VolA0, P. 894-896 (1984)]. The compound
(I) also suppresses the progress of CCI4-induced fibrosis in the liver
[Pharmacological Reviews, Vol. 19, P.145-208 (1967)], and further shows an
excellent therapeutic effect against hepatocirrhosis. Moreover, the
compound (I) of the present invention is low in toxicity and has high
safety as a medicine. 7    EP 0 386 778 B1 The compound (I) is also
advantageous in that it can be administered repeatedly for a long period
because It causes no substantial hepatic hypertrophy usually observed in
the known drugs such as Malotilate. The biphenyl derivatives (I) can be
used for pharmaceutical use either In a free form or In the form of a
pharmaceutically acceptable salt. Examples of the pharmaceutically
acceptable salts Include salts with an or- 5   ganic or Inorganic base such
as alkali metal salts (e.g., potassium salt, sodium salt), alkaline earth
metal salts (e.g., calcium salt) and ammonium salt. Moreover, the biphenyl
derivative (I-a) of the present invention may exist in the form of
eightoptical isomers due to the three asymmetric carbon atoms contained in
Ring B. The present invention includes within its scope either one of these
optical isomers and a mixture thereof. If required, diastereoisomers may be
converted to o0  each other according to a conventional manner. For
example, an Isomer of the invention having the (r-5, t-8,
c-7)-configuration may be converted to the corresponding (r-5, c-6,
t-7)-isomer by treating the former with a 



base (e.g., triethylamine). The compound (I) and a pharmaceutically
acceptable salt thereof may be administered either orally or par-
enterally, but it is preferred to administer them orally. They may also be
used in the form of pharmaceutical 15  preparations such as tablets,
capsules, powders, granules and injections, if necessary, In admixture with
a pharmaceutically acceptable carrier, diluent or disintegrant The dose of
the compound (I) or a pharmaceutically acceptable salt thereof may vary
depending on, for instance, the age, body weight and condition of patients,
the kind and severity of diseases to be treated, ad- ministration route,
but It may usually be In the range of about 0.1 to about 500 mg/kg,
preferably about I to 20  about 300 mg/kg, per day. Among the starting
compounds of the present invention, the cyanohydrin derivative (II) and the
dicarbox- ylate compound (VI) are novel. The compound (II) may be prepared,
for example, by reacting an aldehyde con- pound of the formula: 25 qC'O 30
wherein Ring A is the same as defined above, with an alkali metal cyanide
and a compound of the formula; R5-X1 wherein XI is a halogen atom and Rs is
the same as defined above, In the presence of Lewis acid [e.g., zinc (II)
Iodide]. On the other hand, the compound (VI) may be prepared, for example,
by the steps of: 35     (1) reacting an acetal compound of the formula: OR'
,40-'--0R' wherein Rs is a lower alkyl group, X2 Is hydrogen atom or
bromine atom and Ring A is the same as defined above, with an aldehyde
compound (IV) in the presence of an alkyl lithium, 45     (2) if required,
hydrolyzing the product andlor alkylating or acylating the hydroxy group
thereof to give a compound of the formula: OR's 50 RX wherein R9 is formyl
group or a di(lower alkyl)methyl group, R10 is hydrogen atom, a lower alkyl
group or a lower alkanoyl group, and Ring A and RI to Rs are the same as
defined above, and then 8    EP 0 386 778 B1 (3) reacting the thus-obtained
product with a di(lower alkyl)acetylenedicarboxylate in the presence of an
acid (e.g., trifluoroacetic acid, p-toluenesulfonic acid). Further, when
Ring A of the product has no substituent, formyl group may be introduced to
said Ring A in 



a conventional manner. 5      In this Specification and Claims, relative
configuration of each compound is indicated according to IUPAC Nomenclature
of Organic Compound (E-2.3.3 and E-2.3.4). And the terms "a lower alkyl
group", "a lower alkoxy group" and "a lower alkanoyl group" represent an
aikyl group of one to 4 carbon atoms, an alkoxy group of one to 4 carbon
atoms and an alkanoyl group of 2 to 5 carbon atoms, respectively. 1o
Experiment (Protecting effect against carbon tetrachloride(CC14)-induced
acute liver injury) Groups of 3 ddY male mice (weight: 28-35 9) were used.
Test compounds suspended in 0.5% sodium car- boxymethyl-cellulose (CMC-Na)
solution were orally given for 4 consecutive days at a dose of 100
mg/kg/day, 15 and CCi4 was given at a dose of 50 Sitlkg 11 %(vv)-olive oil
mixture] orally 3 hours after the last administration of test compounds.
After a 24 hourfastfollowing the administration of CCd4, the blood was
collected into tubes treated with heparin according to the method described
in Journal of Pharmacoblo-Dynamics, Vol. 10, Pi 599- 607(1987). After
plasma was separated from the blood of mice, glutamic-pyruvic transaminase
(GPT) activity was measured. The protective effect (%) against CCI4-induced
liver injury was estimated according to the fol- 2o  lowing equation.
(GPT(CC14 )-GPT(T) Protective Effect (%) -                          JX  100
GPT(CC14)-GPT(C) 30 GPT(T):      the average of GPT activity in the
medicated group of mice. GPT(CC14):   the average of GPT activity in a
group of mice to which a 0.5% CMC-Na solution was admin- istered instead of
the test compound solution. 36  GPT(C):       the average of GPT activity
in a group of mice to which a 0.5% CMC-Na solution and olive oil were
administered instead of the test compound solution and the CC14 solution,
respec- tively. [List of compounds tested] 40 No.1:   2,
r-5-bis(hydroxymethyl)-4-oxo-t-7-(3,4-dimethoxyphenyl)-4,5,8,7-tetrahydrobe
nzolbjfuran-c-6- carboxylic acid y-lactone No.2:
4-oxo-r-5-hydroxymethyl-t-7-(3,4-dimethoxyphenyl)-4,5,8,7-tetrahydrobenzol[
bjfuran-c-6-carboxylic acid lactone 45  No.3:
4-methoxy-7-(3,4-dimethoxyphenyl)benzol[bjthophen-5,6-dicarboxyllc acid
anhydride No.4:
4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[bjthiophen-6-carboxy
lic acid lactone No.5:
4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[b]furan-6-carboxylic
acid lactone No.6:
4-methoxy-5-hydroxymethyl-7-(4-methoxyphenyl)benzolb]thiophen-8-carboxylic
acid lactone No.7:
4-methoxymethoxy-5-hydroxymethyl-7-(3,4-crimethoxyphenyi)benzo[bjthiophen-6
-carboxlIc acid lao- 50          tone No.8:
4-ethoxycerbonylmethoxy--hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[b]thiop
hen-6-carboxylic acid lactone 



No.9:
4-methoxy-5-hydroxymethyl-7-(3,4-dichlorophenyl)benzo[bjthlophen-6-carboxyl
ic acid lactone No.10:
4-methoxy-5-hydroxymethyi-7-(3,4,5-timethoxyphenyl)benzo[b]thiophen-6-carbo
xylic acid lactone 55   No.11:
2-methoxymethyl-4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzoib]th
iophen-6-car- boxyllc acid lactone The results are shown in the following
Table 1. 9    EP 0 386 778 Bi Tab le 1 Test Comp. Nos.
Protective Effect (x) 1                                         56.8 2
.        79.4 10                 3
63.7 4                                         55.2 15
28.3 15 6                                         28.5 7
24.3 20                 8                                         28.3 9
22.7 10                                          31.7 26              l11
22.9 Example I 30 (1) 188 g of potassium cyanide, 384 g of
tert-butyidimethylsilyl chloride, 185 g of 3-furylaldehyde and 18 g of zinc
iodide are added to 1.5 liters of acetonitrile and the mixture is stirred
at ambient temperature for 2 days. 3 liters of diethyl ether are added to
the reaction mixture, and the insoluble materials are filtered off. The
filtrate Is condensed, and the residue Is dissolved In diethyl ether. The
mixture Is washed with 36      water, dried and condensed. The residue is
further distilled under reduced pressure to give 416 9 of 2-(3-
furyl)-2-(tbrt.-butyldimethylsilyloxy)acetonltrile. B.p. 90 to 100 C1133 to
267 Pa (1 to 2 mmHg) NMR(CDCI3, 8): 0.16 (s, 3H), 0.21 (s, 3H), 0.93 (a,
9H), 5A7 (a, 1H), 6.4 - 6.6 (m, 1H), 7.3 - 7.5 (m, IH), 7.5 -7.6 (m, IH) 40
(2) A solution of 267 g of the product obtained in paragraph (1) in 300 ml
of toluene, a solution of 97.4 g of 2-oxo-2,5-dihydrofuran In 1.5 liters of
toluene and a solution of 192 g of 3,4-dimethoxybenzaldehyde In 300 ml of
toluene are added dropwlse in this order to a lithium dilsopropylamide
solution [prepared rom 129 g of dilsopropylamine and 1.28 mole of n-butyl
lithium In hexane-toluene at -78 IC). 146 ml of acetic 



acid and one literof water arefurtheraddedto the reaction mixture. The
organiclayerls separated, washed 45      with water, dried and evaporated
under reduced pressure to remove the solvent. 560 g of crude 2-oxo-3-
(cL-hydroxy-3,4-dimethoxy-benzyl)-4-1(3-furyl)(terti-butyldimethylsilyloxy)
cyanomethyl]-2,3,4,5-tetrahyd rofuran are obtained. (3-a) 560 9 of the
crude product obtained in paragraph (2) are dissolved in one liter of
methylene chloride, and 500 ml of trifluoroacetic acid are added thereto.
The mixture is allowed to-stand at ambient temperature 50      overnight
The reaction mixture Is diluted with one liter of chloroform, washed with
water, dried and evapo- rated to remove the solvent. The residue is
recrystallized from diethyl ether to give 304 g of 4-(tert.-
butyldimethylsiyloxy)-4-cyano-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)-4,5,6
,7-tetrahydrobenzo[bjfu ran-6-carboxyllc acid lactone. This product Is a
mixture of (r-4, c-5, t-6, c-7)-isomer and (r-4, t-5, c-6, t-7)- isomer. 55
M.p. 152 to 156 OC (3-b) 560 g of the crude product obtained In paragraph
(2) are dissolved In 1.4 liters of dioxane, and 270 ml of methane-sulfonic
acid are added thereto. The mixture is stirred at ambient temperature for 3
hours. 4 liters of chloroform are added thereto, and the mixture Is washed
with water, dried and evaporated to 10    EP 0 386 778 51 remove the
solvent. The residue Is triturated with methanol, and crystalline
precipitates are collected by filtration, washed with methanol and dried.
267 g of 4-(tert.-butyidimethylsilyloxy)-4-cyano-5-
hydroxymethyl-7-(3,4-dimethoxyphenyl)-4,5,6,7-tetrahydrobenzo[b]furan-6-car
boxylic acid lactone are obtained as a mixture of (r-4, c-5, t-8,
c-7)-isomer and (r-4, t-5, c-B, t-7)-isomer. 5          The
physico-chemical properties of this product are identical with those of the
product obtained in paragraph (3-a). (4) 32.6 g of phosphorus oxychloride
are added dropwise to 100 ml of N,N-dlmethylformamide under ice- cooling,
and the mixture is stirred at ambient temperature for 30 minutes. A
solution of 20 g of the product obtained in paragraph (3-a) or (3-b) in 100
ml of N,N-dimethylformamide are added thereto, and the mix- 10     ture Is
stirred at 50 to 60 'C for 6 hours. The reaction mixture Is poured Into
ice-water and extracted with ethyl acetate. The extract is washed with
water, dried and evaporated to remove the solvent. The residue is purified
by silica gel column chromatography [solvent: hexane - chloroform (1: 10)].
The eluate Is evapo- rated to remove the solvent, and dlethyl ether is
added to the residue. The crystalline precipitates are col- lected by
filtration. 11.4 g of
2-formyl-4-(tert.-butyidimethylsilyloxy)-4-cyano-5-hydroxymethyl-7-(3,4-dl-
15      methoxyphenyl)-4,5,6,7-tetrahydrobenzo[b]furan-6-carboxylic acid
lactone are obtained as a mixture of (r- 4, c-5, t-6, c-7)-isomer and (r-4,
t-5, c-6, t-7)-isomer. M.p. 150 to 154 0C (5) 6.5 g of the product obtained
In paragraph (4) are dissolved In 50 ml of methylene chloride, and 1.18 g
of acetic acid and 15.7 ml of a I M solution of tetra(n-butyl)ammonium
fluoride in tetrahydrofuran are add- 



20      ed thereto under ice-cooling. Five minutes later, the reaction
mixture is washed with water, dried and evaporated to remove the solvent
The residue is added to 100 ml of toluene, and the mixture is refluxed with
heating for 3 hours. The reaction mixture is evaporated to remove the
solvent, and the residue is pul- fled bysilica gel column chromatography
[solvent hexane - ethyl acetate (I: 1)J. The eluate is condensed, and the
residue is recrystallized from a mixture of ethyl acetate and hexane. 3.5 9
of 2-formyl-4-oxo-rS-. 25
hydroxymethyl-t-7-(3,4-dimethoxyphenyl)-4,5,6,7-tetrahydrobenzo[b]furan-c-6
-carboxylic acid lactone are obtained. M.p. 182 to 184 0C Example 2 30 1.0
g of
2-formyl-4-oxo-r-5-hydroxymethyl-t-7-(3,4-dimethoxyphenyl)-4,5,6,7-tetrahyd
robenzo[bjfuran-c- 6-carboxylic acid lactone is dissolved in 100 ml of
Isopropyl alcohol, and 2.0 g of sodium borohydride are added gradually
thereto. Then, the mixture is stirred at ambient temperature for 2 hours.
Acetic acid is added thereto, and insoluble materials are filtered off. The
filtrate is evaporated to remove the solvent, and the residue is dis- 35
solved in chloroform. The mixture is washed with water, dried and
evaporated to remove the solvent, and the residue is recrystallized from
ethyl acetate. 670 mg of 2,
r-5-bis(hydroxymethyl)-4-oxo-t-7-(3,4-dimethoxyphe-
nyl)4,5,6,7-tetrahydrobenzo[b]furan-c-6-carboxylic acid y-lactone are
obtained. M.p. 154 to 156 'C 40   Example 3 2.06 g of
4-(tert.-butyidimethylsilyloxy)-4-cyano-5-hydroxymethyl-7-(3,4-dimethoxyphe
nyl)-4,5,6,7- tetrahydrobenzolb]furan-8-carboxylic acid lactone [a mixture
of (r-4, c-5, t-6, c-7)-lsomer and (r-4, t-5, c-B, t- 7)-isomer] and 0.35
ml of acetic acid are dissolved in 20 ml of methylene chloride. 5.3 ml of a
I M solution of 45  tetra(n-butyl)ammonium fluoride in tetrahydrofuran are
added dropwise thereto under ice-cooling, and the mix- ture is stirred at
ambient temperature overnight. The reaction mixture is washed with water,
dried and evapo- rated to remove the solvent. The residue is recrystallized
from ethyl acetate. 1.23 g of 4-oxo-r-5-hydroxyme-
thyl-t-7-(3,4-dimethoxyphonyl)-4,5,6,7-tetrahydrobenzolblfuran-c-6-carboxyl
ic acid lactone are obtained. M.p. 165.9 'IC Example 4 (1-a) 23.0 g of
4-(tert.-butyidimethylsilyloxy)-4-cyano-5-hydroxymethyl-7-(3,4-dinethoxyphe
nyl)-4,5,6,7- tetrahydrobenzo[blfuran-6-carboxylic acid lactone la mixture
of (r-4, c-5, t-B, c-7)-isomer and (r-4, t-5, c- 55      6, t-7)-isomerj
and 6.9 g of ammonium fluoride are added to a mixture of 207 ml of
acetonitrile and 23 ml of water. The mixture is stirred at ambient
temperature for 20 hours. The reaction mixture is poured Into water, and
the crystalline precipitates are collected by filtration, washed with
water-methanol and dried. 14.3 g of
4-oxo-r-5-hydroxymethyl-c-7-(3,4-dimethoxyphenyl)-4,5,6,7-tetrahydrobenzo[b
jfuran-t-8-car- 11    EP 0 386 778 B1 



boxylic acid lactone are obtained. M.p. 210 to 212 'C (1-b) 200 g of
4-(tert.-butyldimethylsilyloxy)-4-cyano-5-hydroxymethyl-7-(3,4-dimethoxyphe
nyl)-4,5,6,7- tetrahydrobenzo[bjfuran-6-carboxylic acid lactone [a mixture
of (r-4, c-5, t-6, c-7)-isomer and (r-4, t-5, a- 5      6, t-7)-isomer] and
30.8 g of acetic acid are dissolved in 500 ml of methylene chloride. 448 ml
of a I M tet- rahydrofuran solution of tetra(n-butyl)ammonium fluoride are
added dropwlse thereto at-20 to -10 'C, and the mixture is stirred at -10
'C for 10 minutes. The reaction mixture is poured Into diethyl ether, and
In- soluble materials are filtered off. 92 g of
4-oxo-r-5-hydroxymethyl-c-7-(3,4-dimethoxyphenyl)-4,5,6,7-tet-
rahydrobenzo[bhfuran-t-8-carboxylic acid lactone are obtained. 10
The physlco-chemical properties of this product are identical with those of
the product obtained In paragraph (1-a). (2) 14.3 g of the product obtained
in paragraph (1-a) or (1-b) are suspended in 200 ml of toluene, and 5 ml of
triethylamine are added thereto. The mixture is refluxed with heating for
5.5 hours. 5 ml of triethyla- mine are added to the mixture, and the
mixture is further refluxed with heating for 4.5 hours. The reaction 15
mixture is evaporated to remove the solvent, and the residue is
recrystallized from ethyl acetate. 12.48 g of
4-oxo-r-5-hydroxymethyl-t-7-(3,4-dimethoxyphenyl)-4,5,6,7-tetrahydrobenzoab
jfuran-c-6-carboxylic acid lactone are obtained. The physico-chemical
properties of this product are identical with those of the product obtained
in Example 3. 20 Examples 5 and 6 The corresponding starting materials are
treated in the same manner as described in either one of Exam- ples I to 4
to give the compounds in the following Table 2. 25 30: 35 S40 46 50 55 12
EP 0 386 778 BI 0 5I                                         I.   Ial 0 Ex.
Nos. 



(r-5, c-6, t-7)-isomer 20                              3 IR
| Melting points 26                               oJ 0 1                156
to 158  C 80~~~~~~~~ 30'.,.
''   '- 6                  1                  116to119  C v   40 Example 7
(1) 224 g of 3-thiophenecarbaldehyde and 265 g of methyl orthoformate are
dissolved in 200 ml of me- 45     thanol. One g of strongly acidic
Ion-exchange resin Amberlite IR-120(1) [manufactured by Rohm & Haas] Is
added thereto, and the mixture Is refluxed with heating for 2 hours. The
resin is separated by filtration, and the filtrate Is condensed under
reduced pressure. The residue Is distilled to give 294 g of 3-dimethox-
ymethylthlophene. B.p. 86 0C1533Pa(4mmHg) 50     (2) 10.0 g of the product
obtained In paragraph (1) are dissolved in 100 ml of tetrahydrofuran. 45 ml
of a 1.55M n-butyl lithium solution in hexane are added thereto under
stirring at -70 to -50 OC for about 10 minutes. After the mixture is
stirred at -70 to -60 OC for 30 minutes, a solution of 10.5 g of
3,4-dimethox- ybenzaldehyde In 50 ml of tetrahydrofuran are added thereto.
Said addition is carried out at a temperature of -70 to -50 OC for about 10
minutes. The mixture is stirred at the same temperature for 30 minutes, and
55     then, poured into 300 ml of water. 500 ml of ethyl acetate are added
thereto, and an organic layer is sepa- rated after shaking. Said organic
layer is dried and evaporated under reduced pressure to remove the sol-
vent. The residue Is purified by silica gel column chromatography [solvent:
hexane - ethyl acetate (2: 1)]. The eluate is evaporated to remove the
solvent. 18.0 g of 3-dimethoxymethyl-2-(ci- hydroxy-3,4-dimethox- 13    EP
0 386 778 51 ybenzyl)thiophene are obtained as an oil. (3-a) 1.9 9 of boric
acid are added to a solution of one g of the product obtained in paragraph
(2) In 20 ml of toluene, and the mixture is refluxed with heating. After
cooled, the mixture is evaporated to remove the solvent, and 50 ml of ethyl
acetate are added to the residue. The mixture is washed with water, dried
and 6      evaporated under reduced pressure to remove the solvent. The
residue is purified by silica gel column chro- matography [solvent hexane -
ethyl acetate (1: 1)], and the eluate Is evaporated to remove the solvent.
470 mg of 2-(ao-hydroxy-3,4-dimethoxybenzyl)thiophen-3-carbaldehyde are
obtained as colorless crys- tals. M.p. 90 to 91 'C 1o     (3-b) 6.0 g of
sodium hydride are suspended in 300 ml of tetrahydrofuran. A
tetrahydrofuran solution con- taining 81.0 9 of the product obtained in
paragraph (2) and 18.8 ml of methyl iodide are added thereto suc- 



cessively. The mixture Is stirred overnight. Water is added thereto and the
mixture is extracted with chloro- form. The extract is dried and evaporated
under reduced pressure to remove the solvent. The residue is purified by
silica gel column chromatography [solvent hexane - ethyl acetate (1: 1)1,
and the eluate Is con- 15      densed. 67.7 8 of
3-dimethoxymethyl-2-(e-methoxy-3,4-dimethoxybenzyl)thiophene are obtained
as an ON. NMR(CDCi3, a): 3.23 (s, 3H), 3.30 (s, 3H), 3.47 (s, 3H), 3.84 (s,
OH), 5.44 (s, 1 H), 5.68 (a,1 H), 6.73 - 7.38 (m, 5H) (4) 160 9 of the
product obtained in paragraph (3-a) are dissolved in 500 ml of methylene
chloride 60 ml 20      of acetic anhydride and 0.5 g of
4-dimethylaminopyridine are added thereto. The mixture is cooled below 10
"C. 97 ml of triethylamine are added dropwise thereto at the same
temperature, and the mixture is stir- red at ambient temperature for one
hour. Water is added to the reaction mixture. The organic layer Is sepa-
rated, and the aqueous layer is further extracted with methylene chloide.
Both of the organic layers are combined, washed with aqueous sodium
bicarbonate solution and water, dried and evaporated under re- 25
duced pressure to remove the solvent. The residue is recrystallized from
toluene to give 162 g of 2-(4a-
aoetoxy-3,4-dimethoxybenzyl)thiophen-3-carbaldehyde. M.p. 91 to 92 QC (-a)
10.0 g of the product obtained in paragraph (2) and 4.3 g of dimethyl
acetylenedicarboxylate are dis- solved in 50 ml of toluene with heating.
0.05 ml of trifluoroacetic acid is added thereto, and the mixture Is so
refluxed for 5 hours. The reaction mixture Is evaporated under reduced
pressure to remove the solvent. The residue is recrystallized from toluene
to give 7.1 g of 4-hydroxy-5,6-bis(methoxycarbonyl)-7-(3,4-dl-
methoxyphenyl)benzo[b]thiophene as colorless prisms. M.p. 147 to 148 C
(5-b) 68.4 g of the product obtained In paragraph (3-a), 35 g of dimethyl
acetylenedicarboxylate'and 0.5 35      ml of tifluoroacetic acid are
dissolved in 350 ml of toluene. The mixture Is refluxed for 2 hours and
evapo- rated under reduced pressure to remove the solvent The residue is
recrystallized from toluene to give 78.2 g of
4-hydroxy-5,6-bis(methoxycarbonyl)-7-(3,4-dimethoxyphenyl)benzo[b]thiophene
as colorless prisms. The physico-chemical properties of this product are
Identical with those of the product obtained in 40      paragraph (5-a).
(5-c) 60 g of the product obtained In paragraph (4), 34.4 g of dimethyl
acetylenedicarboxylate and 0.6 ml of trifluoroacetic acid are dissolved in
300 ml of benzene. The mixture is refluxed with heating for 10 hours. 0.3
ml of trifluoroacetic acid is added thereto, and the mixture Is further
refluxed for 5 hours. The reaction mixture is evaporated underreduced
pressure to remove the solvent, and the residue is recrystallized from 45
toluene. 60.3 g of
4-hydroxy-5,6-bis(methoxycarbonyl)-7-(3,4-dimethoxyphenyl)benzo[blthiophene
are obtained as colorless prisms. The physico-chemical properties of this
product are Identical with those of the product obtained In paragraph
(5-a). (5-d) The product obtained in paragraph (3-b) is treated in the same
manner as described In either one of 50     (5-a), (5-b) or (5-c).
4-hydroxy-5,6-bis(methoxycarbonyl)-7-(3,4-dimethoxyphenyl)benzo[b]thiophene
are 



obtained as colorless prisms. The physico-chemical properties of this
product are Identical with those of the product obtained In paragraph
(5-a). (6) 35.0 g of the product obtained in either one of paragraph (5-a),
(5-b), (5-c) or (5-d) are dissolved in 20 56      ml of
N,N-dimethylformamide. The solution Is added dropwise to a suspension of
4.17 g of sodium hydride in 100 ml of N,N-dimethylformamide. The mixture Is
stirred at ambient temperature for one hour. 14.8 g of methyl iodide are
added thereto. The mixture is stirred at ambient temperature for 3 hours
and evapo- rated under reduced pressure to remove the solvent. The residue
Is recrystallized from ethyl acetate to 14    EP 0 386 778 B1 give 22.6 g
of
4-methoxy-5,6-bis(methoxycarbonyl)-7-(3,4-dimethoxyphenyl)benzoibithiophene
. M.p. 118 0C (7) 4.0 g of sodium hydroxide are dissolved in a mixture of
30 ml of ethanol and 30 ml of water. 4.0 9 of the product obtained in
paragraph (8) are added thereto, and the mixture is refluxed with heating
for 5 5      hours. After cooled down to ambient temperature, the mixture
is acidified with diluted hydrochloric acid and extracted with ethyl
acetate. The extract Is dried and evaporated to remove the solvent. The
residue is dried under reduced pressure and dissolved in 15 ml of acetic
anhydride. The solution is refluxed with heating for one hour and
evaporated under reduced pressure to remove the solvent. The residue Is re-
crystallized from ethyl acetate to give 2.6 g of
4-methoxy-7-(3,4-dimethoxyphenyl)benzo[bjthiophen-5,6- 10     dlcarboxylic
anhydride M.p. 201 to 202 0C Example 8 15
4-hydroxy-5,6-bis(methoxycarbonyl)-7-(3,4-dlmethoxyphenyl)benzo[b]thlophene
Is treated In the same manner as described in Example 7-(7). The
thus-obtained product is treated in the same manner as described in Example
7-(6) to give
4-methoxy-7-(3,4-dimethoxyphenyl)benzo[bjthlophen-5,6-dicarboxyllc
anhydride. The physico-chemical properties of this productare identical
with those ofthe productobtained in. Example 7-(n). 20 Example 9 (1) 75.5 g
of
4-hydroxy-5,8-bis(methoxycarbonyl)-7-(3,4-dimethoxyphenyl)benzo[bithiophene
are dis- solved in 250 ml of tetrahydrofuran. 21.6 ml of 1 OM
borane-dimethylsulfide complex are added dropwise 26     thereto at a
temperature below 100C. The mixure is stirred at 10 0C for one hour. After
slowly warmed up to ambient temperature, the mixture is stirred at the same
temperature overnight and evaporated under reduced pressure to remove the
solvent. 170 ml of methanol and 2 ml of trifluoroacetic acid are added to
the residue, and the mixture is refluxed with heating for 12 hours. After
the reaction mixture Is cooled down to ambient temperature, crystalline
precipitates are collected by filtration, washed with methanol and dried 



30      with air. 66.8 g of
4-hydroxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[bjthlophen-6-carboxy
lic acid rlactone are obtained as pale yellow crystals. M.p. 221 to 222 QC
(2) 22.2 9 of the product obtained In paragraph (1) are added to a
suspension of 1.86 9 of sodium hydride; in 350 ml of tetrahydrofuran. The
mixture Is stirred at ambient temperature for 30 minutes. 4.83 g of methyl
35     iodide and 20 ml of N,N-dimethylformamide are added thereto. The
mixture is stirred overnight. The re- action mixture is evaporated under
reduced pressure to remove the solvent. The residue Is recrystallized from
toluene to give 18.8 g of
4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzolbjthiophen-6-
carboxylic acid y-lactone. M.p. 186 0C 40 Example 10
4-methoxy-5,6-bis(methoxycarbonyl)-7-(3,4-dimethoxyphenyl)benzo[bl]thiophen
e is treated in the same manner as described in Example 9-(1) to give
4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)ben- 45
zo(b]thiophen-6-carboxylic acid lactone. The physico-chemical properties of
this product are identical with those of the product obtained In Example
9-(2). Example 11 so (1) 20 g of
4-oxo-r-5-hydroxymethyl-t-7-(3,4-dimethoxyphenyl)-4,5,6,7-tetrahydrobenzo[b
]furan-c-6-car- boxylic acid lactone, 54.4 g of cupric bromide and 5.30 g
of lithium bromide are dissolved in 300 ml of acet- onitrile. The mixture
Is stirred with heating for 15 hours. The reaction mixture is evaporated
under reduced pressure to remove the solvent. Water Is added to the
residue. The mixture is acidified with hydrochloric 55      acid and
extracted with chloroform. The extract is dried and evaporated to remove
the solvent. Diethyl ether Is added to the residue, and crystalline
precipitates are collected by filtration and dried. 11.9 g of 4-
hydroxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[b]furan-6-carboxylic
acid lactone are obtained. M.p. 255 0C 15    EP 0 386 778 B131 (2) A
solution of 2.94 g of the product obtained in paragraph (1) In 10 ml of
N,N-dimethylformamide are added dropwise to a suspension of 0.32 g of
sodium hydride in 30 ml of N,N-dimethylformamide. The mix- ture is stirred
atambienttemperaturefor 30 minutes. 1.92 g of methyl iodide are added
thereto. The mixture Is stirred atambienttemperaturefor4 hours and
evaporated underreduced pressuretoremove the solvent. 5      Water Is added
to the residue, and the mixture is extracted with chloroform. The extract
Is dried and evapo- rated under reduced pressure to remove the solvent. The
residue Is purified by silica gel column chroma- tography [solvent: hexane
- ethyl acetate (1: 1)1. The eluate Is condensed to give 1.65 g of
4-methoxy-5- 



hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[bjfuran-6-carboxylic acid
lactone. M.p.214'C 10 Examples 12 to 21 The corresponding starting
materials are treated In the same manner either as described In Example 7-
(1) to (5-d) and Example 9 or 10, or as described in Example 3 or 4 and
Example 11 to give the compounds 15 shown In the following Table 3. 20
Table 3 25 S~~~ Ex. Nos. 80 Melting points 351?1    RI 40           12
gI176 'C -CHO 45                                           (j 13
~~J                           183 -C 50 5    EP O 386 778 BI 5 14
-C2H5                             178 to 179 *C 10 15      -(CH2)3CH3
180 to 182 *C 15 20 16       -CH20CH3                         176 SC 25 17
-CH2CO2C2H       .               151 to 152  C 30, 18
186 to 187 *C OCII S 40               -CH3 19
165 to 167 C 



45                                        oC21HG so 50    EP 0 386 778 BI
20                                             210  C CI 10 Cl-CH3    I
--CH3 21                 . ..  ,        OCH,170 to 171 'C 20 Example 22 (1)
16,9 gof 3-dimethoxymethyl-2-(a-methoxy-3,4-dimethoxybenzyl)thlophene are
dissolved in 200 ml of tetrahydrofuran. 37.5 ml of 1.6M n-butyl lithium In
hexane are added dropwise thereto at -78 'C, and the 25     reaction
mixture Is warmed up to -30 0C gradually. After the mixture is chilled at
-78 0C, 4.3 ml of N,N- dimethyiformamide are added thereto. The mixture Is
stirred for 30 minutes. The reaction mixture is warmed up to ambient
temperature. The mixture Is acidified with diluted sulfuric acid, stirred
for one hour and extracted with chloroform. The extract is washed with
aqueous sodium bicarbonate solution and water, dried and evaporated under
reduced pressure to remove the solvent. The residue Is purified by silica
gel 30     column chromatography [solvent: hexane - ethyl acetate (2: 1)],
and the eluate is condensed. 14.6 g of 2-
(a-methoxy-3,4-dimethoxybenzyl)thiophen-3,5-dlcarbaldehyde are obtained as
an oil. NMR(CDCI3, a): 3.40 (s, 3H), 3.86 (s, 8H), 6.05 (s, 1H), 6.78 -
7.12 (m, 3H), 8.02 (s, 1H), 9.86 (s, 1 H), 9.99 (s, 1 H) (2) 14.6 g of the
product obtained in paragraph (1), 7.4 ml of dimethyl
acetylenedicarboxylate and one ml 35     of trifluoroacetic acid are
dissolved in 150 ml of benzene. The mixture is refluxed with heating for 20
hours and evaporated under reduced pressure to remove the solvent. The
residue is purified by silica gel column chromatography [solvent: hexane -
ethyl acetate (2: 1)], and the eluate is condensed. 8.33 g of 4-hydroxy-
5,6-bis(methoxycarbonyl)-7-(3,4-dimethoxyphenyl)benzo[blthiophen-2-carbalde
hyde are obtained as an oi. 4o           NMR(CDCi3, 8): 3.62 (s, 3H), 3.86
(s, 3H), 3.93 (s, 6H), 6.92 (5, 3H), 8.26 (s, 1H), 9.96 (s, 1H) (3) 8.33 g
of the product obtained in paragraph (2) are dissolved in 50 ml of
tetrahydrofuran. 4.5 ml of 10M boranedimethylsulfide complex are added
thereto under Ice-cooling. The mixture Is stirred at ambient tem- perature
overnight and evaporated under reduced pressure to remove the solvent. 30
ml of methanol and catalytic amount of trfluoroacetic acid are added to the
residue. The mixture is refluxed with heating for 45      3 hours and
cooled down to ambient temperature. Crystalline precipitates are collected
by filtration, wash- ed with methanol and dried with air. 5.75 g of
4-hydroxy-2,5-bis(hydroxymethyl)-7-(3,4-dimethoxyphe-
nyl)benzo[blthlophen-6-carboxylic acid y-lactone are obtained. NMR(drDMSO,
8): 3.75 (s, 3H), 3.93 (s, 31-), 4.63-4.87 (m, 2H), 5.26-5.38 (m, 2H),
5.50-5.85 (m, 



1H), 6.93-7.13 (m, 3H), 7.52 (a, IH) 50     (4) 1.25 g of the product
obtained In paragraph (3), 0.70 g of potassium carbonate and 0.27 ml of
methyl iodide are dissolved In 20 ml of N,N-dimethylformamide. The mixture
Is stirred at ambient temperature for 4 hours and evaporated under reduced
pressure to remove the solvent. Water is added to the residue, and the
mixture is extracted with chloroform. The extract is dried and evaporated
under reduced pressure to remove the solvent. The residue is purified by
silica gel column chromatography [solvent: ethyl acetate], 55      and the
eluate is condensed. 0.97 g of
2,5-bis(hydroxymethyl)-4-methoxy-7-(3,4-dimethoxyphenyI)ben-
zo[blthiophen-6-carboxylic acid y-lactone is obtained. M.p. 164 OC 18    EP
0 386 778 B1 Example 23 1.25 g of
4-hydroxy-2,5-bis(hydroxymethyl)-7-(3,4-dimethoxyphenyl)benzo[blthlophen-6-
carboxylic acid y-lactone are dissolved in 5 ml of N,N-dimethyiformamide.
Said solution is added dropwise to a suspension of 5   0.20 g of sodium
hydride In 20 ml of N,N-dimethylformamide. The mixture is stirred at
ambient temperature for 30 minutes. 1.20 g of methyl Iodide are added
thereto. The mixture is stirred at ambient temperature for 3 hours and
evaporated under reduced pressure to remove the solvent. The water is added
to the residue, and the mixture is extracted with chloroform. The extract
is dried and evaporated underreduced pressure to remove the solvent. The
residue is purified by silica gel column chromatography [solvent ethyl
acetate], and the eluate 0o  Is condensed. 0.97 g of
2-methoxymethyl-4-methoxy-5-hydroxymethyl-T-(3,4-dimethoxyphenyl)benzo[b]th
io- phen-6-carboxyllc acid lactone Is obtained. M.p. 175 to 178 OC Example
24 15
2,5-bis(hydroxymethyl)-4-methoxy-7-(3,4-dimethoxyphenyl)benzo[b]thiophen-6-
carboxylic acid P-lac- tone Is treated in the same manner as described in
Example 23. 2-methoxymethyl-4-methoxy-5-hydroxyme-
thyl-7-(3,4-dimethoxyphenyl)benzo[b]thlophen-6-carboxylic acid lactone is
obtained. The physico-chemical properties of this product are identical
with those of the product obtained In Example 20  23. Claims 25  Claims for
the following Contracting States AT, BE, CH, DE, DK, FR, GB, IT, Li, LU,
NL, SE 1. A biphenyl derivative of the formula 30
<: wherein Ring A is a thlophene or furan ring which may have a substituent
selected from formyl group, a O1-C4 alkoxy-methyl group and hydroxymethyl
group; Ring B is a ring of the formula: * 40. 



OR4 or 45 each of RI to R3 is hydrogen atom, a halogen atom or CI-C4 alkoxy
group, or RI Is hydrogen atom, and R2 and R3 are combined together to form
a C1-C4 alkylenedioxy group; R4 is a CI-C4 alkyl group which -inay have a
substituent selected from a CI-C4 alkoxy group and a Cj-C4 alkoxy-carbonyl
group; Y is me- thylene group or carbonyl group, or a pharmaceutically
acceptable salt thereof. 50 2.  A compound as claimed in dlaim 1, in which
each of RI to R3 is hydrogen atom, a halogen atom or a C1- C4 alkoxy group.
3. A compound as claimed in claim 2, in which Ring A Is thiophene or fturan
ring which may be substituted 55  with hydroxymethyl group, R' is hydrogen
atom or a CI-C4 alkoxy group, each of R2 and R3 is a C1-C4 alkoxy group,
and R4 Is a C1-C4 alkyl group. 4. A compound as claimed in claim 3, in
which Ring A is thiophene ring, Ring B Is a ring of the formula 19    EP 0
386 778 BS1             I       111111 Ili  liii Example 23 1.25 g of
4-hydroxy-2,5-bis(hydroxymethyl)-7-(3,4-dimethoxyphenyi)benzo[bjthiophen-6-
carboxyllc acid 7-Iactone are dissolved In 5 ml of N,N-dimethylformamide.
Said solution is added dropwise to a suspension of 5   0.20 9 of sodium
hydride in 20 ml of N,N-dimethylformamide. The mixture is stirred at
ambient temperature for 30 minutes. 1.20 g of methyl iodide are added
thereto. The mixture is stirred at ambient temperature for 3 hours and
evaporated under reduced pressure to remove the solvent. The water is added
to the residue, and the mixture Is extracted with chloroform. The extract
is dried and evaporated underreduced pressure to remove the solvent. The
residue is purified by silica gel column chromatography [solvent: ethyl
acetate], and the eluate 10  Is condensed. 0.97 g of
2-methoxymethyl-4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[b]th
io- phen-B-carboxylic acid lactone is obtained. M.p. 175 to 178 'C Example
24 15
2,5-bis(hydroxymethyl)-4-methoxy-7-(3,4-dimethoxyphenyl)benzoqb]thlophen-6-
carboxylic acid -y-lac- tone is treated In the same manner as described in
Example 23. 2-methoxyrnethyl-4-methoxy-5-hydroxyme-
thyl-7-(3,4-dimethoxyphenyl)benzolb]thiophen-6-carboxylic acid lactone Is
obtained. The physico-chemical properties of this product are Identical
with those of the product obtained In Example 20  23. Claims 25  Claims for
the following Contracting States: AT, BE, CH, DE, OK, FR, GB, IT; Li, LU,
NL, SE 



1. A biphenyl derivative of the formula wherein Ring A is a thiophene or
furan ring which may have a substituent selected from formyl group, a C-C4
alkoxy-methyl group and hydroxymethyl group; Ring B is a ring of the
formula: 40~~~~~~~~~~~R or 45 each of RI to Rs is hydrogen atom, a halogen
atom or C1-C4 alkoxy group, or R1 is hydrogen atom, and R2 and R3 are
combined together to form a C0-C4 alkylenedioxy group; R4 is a C1-C4 alkyl
group which may have a substituent selected from a C1-C4 alkoxy group and a
CI-C4 alkoxy-carbonyl group; Y is me- thylene group or carbonyl group, or a
pharmaceutically acceptable salt thereof. 50 2. A compound as claimed in
claim 1, in which each of RI to R3 is hydrogen atom, a halogen atom or a
CI- C4 alkoxy group. 3. A compound as cdaimed in claim 2, in which Ring A
is thiophene or furan ring which may be substituted 55      with
hydroxymethyl group, RI is hydrogen atom or a C1-C4 alkoxy group, each of
R2 and R3 is a C1-04 alkoxy group, and R4 Is a C1-C4 alkyl group. 4. A
compound as claimed in claim 3, In which Ring A is thiophene ring, Ring B
Is a ring of the formula 19    EP 0 386 778 B11 DR4 5 RI is hydrogen atom,
each of R2 and R3 is methoxy group, and R4 is methyl group. 5. A compound
as claimed in claim 3, in which Ring A is furan ring which may be
substituted with hydroxy- methyl group, Ring B is a ring of the formula 10
RI is hydrogen atom, each of R2 and R3 is methoxy group, and Y is methylene
group. 6. A pharmaceutical composition which comprises a pharmaceutically
effective amount of the compound claimed in either one of claims 1-5 and a
pharmaceutically acceptable carrier, diluent or disintegrant. j. 20  7. A
process for preparing a biphenyl derivative of the formula: * O 25 30
y    y wherein Ring A is a thiophene or furan ring which may have a
substituent selected from formyl group, a CI-C4 alkoxy-mothyl group and
hydroxymethyl group; each of R1 to R3 is hydrogen atom, a halogen atom or a
C1-C4 alkoxy group, or R1 is hydrogen atom, and R2 and R3 are combined
together to form a CI-C4 alkylenedloxy group; Y Is methylene group or
carbonyl group, ora pharmaceutically acceptable saltthere- 



of, which comprises treating a tetrahydrobiphenyl compound of the formula:
o40                                       NC      R R' R R wherein OR5 is a
protected hydroxy group, and Ring A, R1 to R3 and Y are the same as defined
above, or a salt thereof with a fluorine Ion-donor, and, if required,
converting the product into a pharmaceutically acceptable salt thereof. 8.
A process for preparing a biphenyl derivative of the formula: 52 20    ,,
-L     S OR4 5 10 wherein Ring A Is a thiophene or furan ring which may
have a substituent selected from formyl group, a 1l      C1-C4
alkoxy-methyl group and hydroxymethyl group; each of RI to R3 is hydrogen
atom, a halogen atom or a C1-C4 alkoxy group, or R1 is hydrogen atom, and
R2 and R3 are combined together to form a C1-C4 alkylenedioxy group; R4 is
a C1-C4 alkyl group which may have a substituent selected from a C1-C4
alkoxy group and a CI-C4 alkoxy-carbonyl group; Y is methylene group or
carbonyl group, or a pharmaceutically acceptable salt thereof, which
comprises condensing a hydroxy-biphenyl compound of the formula: 20 25 R
2. SO wherein Ring A, R1 to Rs and Y are the same as defined above, or a
salt thereof with a compound of the formula R4-X 35      wherein X is a
leaving group, and R4 is the same as defined above, and, if required,
converting the product into a pharmaceutically acceptable salt thereof. 9.
A process for preparing a biphenyl derivative of the formula: 40
OR' wherein Ring A is a thiophene or furan ring which may have a
substituent selected from formyl group, a Ci-C4 alkoxy-methyl group and
hydroxymethyl group; each of R1 to R3 is hydrogen atom, a halogen atom or a
CI-C4 alkoxy group, or R1 is hydrogen atom, and R2 and Rs are combined
together to form a C1-C4 alkylenedioxy group; R4 Is a CI-C4 alkyl group
which may have a substituent selected from a C1-C4 alkoxy group and a C1-C4
alkoxy-carbonyl group; Y is methylene group or carbonyl group, or a
pharmaceutically 



55      acceptable salt thereof, which comprises either (1) subjecting a
dicarboxylate compound of the formula: 21    EP 0 386 77881 i!     1 LM
1111111 OiR4 02R& 50 Rs wherein each of Rs and R7 is a CI-C4 aikyl group,
and Ring A and R1 to R4 are the same as defined above, or a salt thereof to
reductive lactonization or (2) hydrolyzing the dicarboxylate compound or a
salt thereof followed by dehydration, and, if required, converting the
product Into a pharmaceutically acceptable salt thereof. 16 10. A process
for preparing a biphenyl derivative of the formula: 0 20 RI 26 wherein RIng
Al is a thiophene orfuran ring substituted with hydroxy-methyl group or a
C1-C4 alkoxy me- thyl group; Ring B is a ring of the formula 30
0R XtX  or  A each of R1 to R3 is hydrogen atom, a halogen atom or a C1-C4
alkoxy group, or Ra Is hydrogen atom, and R2 and R3 are combined together
to form a C1-C4 alkylenedioxy group; R4 is a-C1-C4 alkyl group which may
have a substituent selected from a CI-C4 alkoxy group and a C1-C4
alkoxy-carbonyl group; Y is me- thylene group orcarbonyl group, ora
pharmaceutically acceptable saltthereof, which comprises reducing a
biphenyl derivative of the formula 40 I0 45 50      wherein Ring A2 Is a
thiophene or furan ring substituted with formyl group, and Ring B, R1 to R4
and Y are the same as defined above, or a salt thereof and, if necessary,
alkylating the product, and, If required, further converting the product
into a pharmaceutically acceptable salt thereof. 11. A tetrahydrobiphenyl
compound of the formula: 22 



EP 0 386 778 B1 *   C   LNOB tto 10~~~~~~~~ wherein Ring A Is a thiophene
or furan ring which may have a substituent selected from formyl group, a.
C1-C4 alkoxy-methyl group and hydroxymethyl group; each of R1 to Ra is
hydrogen atom, a halogen atom. or a C1-C4 alkoxy group, or RI is hydrogen
atom, and R2 and R3 are combined together to form a C1-C4 alkylenedioxy
group; OR6 is a protected hydroxy group; Y is methlyene group or carbonyl
group, or a salt is      thereof. 12. A dicarboxylate compound of the
formula: 01' 20                                       OGRo 25
]2'a       R A >  .93. wherein Ring A Is a thiophene or furan ring which
may have a substituent selected from formyl group, a 30      C1-C4
alkoxy-methyl group and hydroxymethyl group; each of RI to R3 is hydrogen
atom, a halogen atom or a C1-C4 aikoxy group, or R1 Is hydrogen atom, and
R2 and R3 are combined together to form a C1-C4 alkylenedioxy group; R4 is
a C1-C4 alkyl group which may have a substituent selected from a CI-C4
alkoxy group and a C0-C4 alkoxy-carbonyl group; each of R6 and RT is a
C,-C4 alkyl group, or a salt thereof. 3 95  13. The use of a compound
according to any of the preceding claims 1-5 for the making of a medicament
for hepatic diseases. Claims for the following Contracting States: ES, GR
1. A process for preparing a biphenyl derivative of the formula: 00 45
0 50                                             St wherein Ring A is a
thiophene or furan ring which may have a substituent selected from formyl
group, a C1-C4 alkoxy-methyl group and hydroxymethyl group; each of R1 to
R3 is hydrogen atom, a halogen atom 56      or a C1-C4 alkoxy group, or R1
is hydrogen atom, and R2 and RS are combined together to form a C1-C4
alkylenedioxy group; Y is methylene group or carbonyl group, or a
pharmaceutically acceptable salt there- of, which comprises treating a
tetrahydrobiphenyl compound of the formula: 23    RP 0 386 778 BI
11111111111111111111 



NC wherein ORB is a protected hydroxy group, and Ring A, R1 to R3 and Y are
the same as defined above, or a salt thereof with a fluorine Ion-donor,
and, if required, converting the product Into a pharmaceutically 16
acceptable salt thereof. 2. A process for preparing a biphenyl derivative
of the formula: 0g4 20                                     , (<t         .
20~~~~~~~~~~~ 25                                       P X        I SP
wherein Ring A is a thiophene or furan ring which may have a substituent
selected from formyl group, a 30      C1-C4 alkoxy-methyl group and
hydroxymethyl group; each of RI to R3 is hydrogen atom, a halogen atom or a
Cj-C4 alkoxy group, or R1 Is hydrogen atom, and RW and Rs are combined
together to form a C1-C4 alkylenedloxy group; R4 is a C1-C4 alkyl group
which may have a substituent selected from a C1-C4 alkoxy group and a C1-C4
alkoxy-carbonyl group; Y is methylene group or carbonyl group, or a
pharmaceutically acceptable salt thereof, which comprises condensing a
hydroxy-biphenyl compound of the formula; 36 ~40 46 wherein Ring A, RI to
R3 and Y are the same as def ined above, or a salt thereof with a compound
of the formula R4-X wherein X is a leaving group, and R4 Is the same as
defined above, and, If required, converting the product 50      into a
pharmaceutically acceptable salt thereof. 3. A process for preparing a
biphenyl derivative of the formula: 56 24    C   L  M   S* OR4 5 ^ 10
wherein Ring A is a thiophene or furan ring which may have a substituent
selected from formyl group, a C1-C4 alkoxy-methyl group and hydroxymethyl
group; each of R1 to R3 Is hydrogen atom, a halogen atom or a CI-C4 alkoxy
group, or R1 is hydrogen atom, and R2 and R3 are combined together to form
a CI-C4 is      alkylenedloxy group; R4 Is a C1-C4 alkyl group which may
have a substituent selected from a C1-C4 alkoxy group and a C1-04
alkoxy-carbonyl group; Y Is methylene group or carbonyl group, or a
pharmaceutically 



acceptable salt thereof, which comprises either (1) subjecting a
dicarboxylate compound of the formula: 20
OR4 25 30        wherein each of Rs and RT is a C1-C4 alkyl group, and Ring
A and R1 to R4 are the same as defined above, or a salt thereof to
reductive lactonization or (2) hydrolyzing the dicarboxylate compound or a
salt thereof followed by dehydration, and, If required, converting the
product into a pharmaceutically acceptable salt thereof. 36  4. A process
for preparing a biphenyl derivative of the formula: k~40 45 wherein Ring A1
is a thiophene orfuran ring substituted with hydroxy-methyl group or a
Cl-C4 alkoxy me- thyl group; Ring B is a ring of the formula 50
pQ4 or 65      each of R1 to R3 is hydrogen atom, a halogen atom or a C1-C4
alkoxy group, or RI is hydrogen atom, and R2 and Ra are combined together
to form a C0-04 alkylenedioxy group; R4 is a C1-C4 alkyl group which may
have a substituent selected from a C1-C4 alkoxy group and a C0-C4
alkoxy-carbonyl group; Y Is me- thylene group or carbonyl group, ora
pharmaceutically acceptable saltthereof, which comprises reducing 25    a
biphenyl derivative of the formula E 5
t -s- wherein Ring A2 is a thlophene or furan ring substituted with formyl
group, and Ring B, RI to R4 and Y are the same as defined above, or a salt
thereof and, if necessary, alkylating the product, and, 15           if
required, further converting the product into a pharmaceutically acceptable
salt thereof. 5.  The use of a compound obtainable according to a process
according to any ofthe claims 1-4forthe making of a medicament for treating
hepatic diseases. 20 6. A method for preparing a pharmaceutical composition
by combining a pharmaceutically effective amount of a biphenyl derivative
as defined in any of claims 1-4 with a pharmaceutically acceptable carrier,
diluent or disintegrant. 26 Patentanspriche Patentansprficho fOr folgende
Vertragsstaaten AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 1.
Biphenyiderivat der Formel 30 



40      wobel Ring A sin Thiophen- oder Furanring ist, der elnen
Substituenten, ausgewahit aus Formylgruppe, einer CI-C4-Alkoxy-methyigruppe
und Hydroxymethylgruppe, haben kann; Ring B ein Ring der Formel OR' 45
oder ist, wobei jeder der Reste R1 bis R3 Wasserstoffatom, sin Halogenatom
odor sine C,-C4-Alkoxygruppe ist, oder RI Wasserstoffatom ist, und R2 und
R3 miteinander unter Bildung einer Cl-C4-Allkylendioxygrup- pe verbunden
sind; R4 sine C1-C4-Alkylgruppe ist, die einen Substituenten, ausgewahit
aus einer CI-C4- Alkoxygruppe und einer C1-C4-Alkoxy-carbonylgruppe haben
kann; Y Methylengruppe oder Carbonyl- gruppe lot, oder ein pharmazeutisch
geeignetes Salz davon. 2. Verblndung nach Anspruch 1, wobei jeder der Rests
R1 bis R3 Wasserstoffatom, sin Halogenatom odor sine CI-C,-Alkoxygruppe
Ist. 3. Verbindung nach Anspruch 2, wobel der Ring A Thiophen- oder
Furan-Ring ist, weicher mit Hydroxyme- thylgruppe substitulert seln kann,
RI Wasserstoffatom oder sine C-C4-Aikoxygruppe ist, sowohl R2 wie 26    EP
0 386 778 Bi                     I I!II[1 1 111111 auch R3 sin
C-C4-Aikoxygruppe sind, und R4 sine C1-i4-Alkyigruppe Ist. 4. Verbindung
nach Anspruch 3, wobei derRing A Thiophenring ist, Ring B em Ring der
Formel 5                                             O~R" 10      ist, RI
Wasserstoffatom ist, sowohl R2 wie auch R3 Methoxygruppe sInd, und R4
Methylgruppe lst. 5. Verbindung nach Anspruch 3, wobel Ring A Furanring
let, welcher durch Hydroxymethyigruppe substitu- Tert seln kann, Ring B ein
Ring der Formel 1S ist, RI Wasserstoffatom ist, sowohl R2 wie such R3
Methoxygruppe sind, und Y Methylengruppe ist. 6.  Pharmazoutische
Zusammensetzung, umfassend esne pharmazeutlech wirksame Mange der in einem
der AnsprOche I bis 5 beanspruchten Verbindung und einen pharmazeutisch
geoigneten Triger, Verdfn- nungsmittel oder Auflsemittsl. 25  7. Verfahren
zum Herstellen eines Biphenyiderivats der Formel 30 35 R wobei Ring A ein
Thiophen- oder Furanring ist, weicher einen Substituenten, ausgewAhit aus
Formylgrup- pe, elner Cl-C4-Mkoxy-methylgruppe und Hydroxymethylgruppe
habon kann; jeder der Rests R1 bis R3 Wasserstoffatom, eln Halogenatom oder
eine C1-C4-Akoxygruppe ist, oder RI Wasserstoffatom ist und R2 und R3
mitoinander unter Bildung elner Cl-C4-Alkylendioxygruppe verbunden sind; Y.
Methyiengruppe oder Carbonyigruppe ist, odor eines pharmazeutisch
vertrbiglchan Salzes davon, umfassend Behandeln einerTetahydrobiphenyl-
verbindung der Formel: 



45 Rj         0 wobel ORs ene geschltzte Hydroxygruppe ist, und Ring A, R1
bis R3 und Ywie zuvor angegeben definiert. 27    EP 0 386778 BI
*   c    L     M      SI* sind, oder eines Seizes davon mit elnem
Fluorionendonor, und, auf Verlangen, Umwandeln des Produkts in sin
pharmazeutlach vertragliches Salz davon. 8. Verfahren zum Herstellen sines
Biphenyiderivats der Formel: 5 OR' 10 :   15 k,             wobel Ring A
sin Thiophen- oder Furanring let, welcher sinen Substituenten aus
Formylgruppe, elner C- C4*Alkoxy-methylgruppe und Hydroxymethylgruppe haben
kann; jeder der Rest. R1 bis R3 Wasserstoff- atom, sin Halogenatom oder
sine CI-C4-Alkoxygruppe ist, oder R1 Wasserstoffatom lst, und R2 und R3
unter Bildung elner C1-C4-Alkylandioxygruppe mibtinander verbunden sind; R4
sine C1-C4-Alkylgruppe ist, 20      die elnen Substituenten, ausgewihit aus
elner C1-C4-Alkoxygruppe und elner C1-C4-Alkoxy-carbonyl- gruppe haben
kann; Y Methylengruppe oder Carbonylgruppe lot, oder sines pharmazeutisch
vertraglichen Seizes davon, umfessend Kondensieren elner Hydroxy-
biphenylverbindung der Formel: 25 30 35 wobei Ring A, RI bis R3 und Y wis
zuvor angegeben dlefiniert sind, odor sines Seizes devon mit siner Ver-
binclung der Formel wobsi X sine Abgengsgruppe ist, und R4 wie zuvor
engegeben dlefnlnert lot, und gewflnschtenfalls Urn- 40  wandein des
Produktos In emn pharmazsutlsch goeignetes Salz devon. 9. Verfehren zumn
H-erstellen sines Biphenylderivats der Formel: OR' 45 2s~~~~~~~~~~~~:   oR
.   . wobei Ring Ain Thiophen- odor Furanring 1s, wedcher inien
Substituentes, ousgaleswdlt. mus Formylgrup- bpe, iner
CF-C4-Alkoxy-methylgruppe und Hydroxymethyrgruppe heben kenn; jeder dsr
Rests RI bis R3 Wosseretoffeton, ein Helogenetom odor sine
Cz-CvAlkoxygruppe let, odoer R Wasserstoffetom 1st, und R2 und Re
mdtsinnder unter Bhldung elner Ce-CnAlkylandioxygruppe verbunden sind; R4
sine CI-grAz- kyigruppe ist, die selen Substituenten, auagewfilt aus
elnerCI-C-Alkoxygruppe und Fmner C:-C4-Alkoxy- 



28    EP 0 386 778 Bi                   1 c   L  M  5  * carbonylgruppe,
haben kann; Y Methylengruppe oder Carbonylgruppe ist, oder sines
pharmazeutiach vertraglichen Salzes davon, umfassend entweder (1)
reduzierende Lactonisierung elner Dicarboxylatverbindung der Formel: 5
OR4 CO 1' 10                                         fi R 3 J   R 1 15
wobei sowohi Rv wie auch R7 eine CI-C4-Alkyilgruppe lit, und Ring Aund R1
bis R4 wie zuvor angegeben definiert sind, oder elnes Saizes davon, oder
(2) Hydrolysieren der Dicarboxyiatverbindung oder sines Salzes davon mit
anschlieflender Dehydra- tislerung und, auf Verlangen, Umwandeln des
Produktes in esn pharmazeutisch geeignetes Sakz davon. 20 10. Verfahren zum
Herstellen sines Biphenyiderivats der Formel: 25
0 30 wobel Ring Al sin Thiophen- oder Furanring ist, der mit
Hydroxy-methylgruppe oder elner CG-C4-Alkoxy- methyigruppe substituiert
ist; Ring B ein Ring der Formel as5                                 0
OR4 oder !/  40  Ist, wobei jeder der Rests R1 bis R3 Wasserstoffatom, sin
Halogenatom oder sine C,-C4-Alkoxygruppe ist, oder RI Wasserstoffatom ist,
und R2 und Rs unter Bfldung einer Ci-C4-Alkylendioxygruppe miteinander
verbunden sind; R4 eine C,-C4-Alkylgruppe ist, die einen Substituenten,
ausgewihit aus elner CI-C4-Alk- oxygruppe und elner
C,-C4-Alkoxy-carbonylgruppe, haben kann; Y Methylengruppe oder
Carbonylgrup- pe st, 45      oder sines pharmazeutisch vertraglichen Saizes
davon, umfassend Reduzieren sines Biphenyiderivats der Formel 50
%b 55 wobei Ring A2 ein Thiophen- odor Furanring ist, der durch
Formylgruppe substituiert let, und Ring B, RI 29    



EP 0 386 778 BI             11111111 1        S  * * C   L  N   S* bis R4
und Y wie zuvor angegeben def iniert sind, oder sines Seizes davon, und,
erforderlichonfalls, Al- kyieren des Produktes, und, auf Verlangen,
zusatAiches Umwandeln des Produktes in'ein pharmazeu- tisch geeignetes Salz
davon. 5   11. Tetrahydrobiphenylverbindung der Formel: NC\ 10
Af 10~~~~~~~~~~~~~~ 15 wobel Ring A ein Thlophen- oder Furanring ist, der
einen Substituenten, ausgewfihit aus Formylgruppe, einer
C,-C4-Alkoxy-methylgruppe und Hydroxymethylgruppe, haben kann; jederder
Rests RI bis R3Was- 20      serstoffatom, ein Halogenatom odereine
Cl-C4-Alkoxygruppe ist, oder R1 Wesserstoffatom Istund R2 und R3
miteinander unter Bildung elner C-C4-Aikylendioxygruppe verbunden sind; OR5
eine gesch~tzte Hy- droxygruppe Ist; Y Methylengruppe oder Carbonyigruppe
ist, oder sin Salz davon. 12. Dicarboxylatverbindung der Formel: 25 OR44 30
35~~~~~~~~~~~R wobel Ring A ein Thiophen- odor Fumenring let, der eonen
Substituenten, ausgewihlt usu Formylgruppe, elner Cl-C4-Alkoxy-methylgruppe
und Hydroxymethylgruppe, hebon kann; jederder Rests RI bis RsWas-
serstoffatom, sin Helogenatom odor sine C -C4-Alkoxygruppe let, odor Rt
Wasserstoffatom lst und R2 und 40  R3 miteinander unter Blidung elner
C1-C4-Alkylendloxygruppe verbunden sind; R4 eine C1-C4-Alkylgruppe istl die
oinen Substituonten, ausgewihlt aus elner Cl-C4-AlkoXYgruppe und olner
Cj-C4-Alkoxy-carbOnyl- gruppe, haben kann; sowohi R8 wie such R7 oine
C1-C4-Alkylgruppe sind, odor sin Salz devon. 13. Vorwondung elner
Vorbindung nech elnem dor vorhergehenden Ansprflche 1 bls 5 fOr die
Hertetllung ei- nes Arznelmittels frjr die Behandlung von
Lebserrkrankungen. Patentansprilche ffir folgende Vertragsstaaten  ES, GR
1. Verfahren zumn Herstollen sines Biphenylderivets der Formel: 50 30    0-
wobei Ring A ein Thiophen- oder Furanring !st, der einen Substituenten,
ausgowahit aus Formyigruppe, einer C-C4-Alkoxy-mothylgruppe und
Hydroxymethylgruppe, haben kann; jeder der Reste RI bis R3 let
Wasserstoffatom, eh Halogenatom oder sine C1-C4-Alkoxygruppe, oder RI let
Wasserstoffatom und R2 



15      und R3 sind unter Blidung elnerC,-C4-Alkylendioxygruppe
mitelnanderverbunden; Y let Methylengruppe oder Carbonylgruppe, oder sines
pharmazeutffch vertriglichen Salzes davon, umfassend Behandeln el- ner
Tetrahydrobiphenylverbindung der Formel: 20
NC 0 25 R:      B 30 wobel OR6 eine gesch3tzte Hydroxygruppe !st, und Ring
A. RI bbs R3 und Y wie zuvor angageben definiert sind, odor sines Saizes
davon miteinem Fluorlonendonor, und, auf Verlangen, Umwandeln des Produktes
35      in sin pharmazeutisch vertragliches Salz davon. 2. Verfahren zum
Herstellen sines Biphenyiderivats der Formel: OR4 ~"40 wobel Ring A ein
Thiophen- odor Furanring ist, der einen Substituenten, ausgewihit aus
Formylgruppe, siner C-C4-Alkoxy-methyigruppe und Hydroxymethylgruppe, haben
kann; jederder Reste R' bis R3Was- serstoffatom, sin Halogenatom oder eine
C0-CrAlkoxygruppe ist, oder R1 Wasserstoffatom lit, und R2 und R3
miteinander unter Biidung einer Cl-C4-Akylendloxygruppe verbunden sind; R4
sine C,-C4-Alkyl- gruppe let, die einen Substituenten, ausgewihit aus einer
C-C4-MAkoxygruppe und einer C -C4-Alkoxy- carbonylgruppe, haben kann; Y
Methylengruppe odor Carbonylgruppe let, oder sines pharmazeutisch
vertrAglichen Salzes davon, umfassend Kondensieren elner Hydroxy-
biphenylverbindung der Formel: 31    EP 0386778 B1                     *I!
111! II II 5~~~~~~ 1,,: RR ' 10 wobei Ring A, R' bis R3 und Y wie zuvor
angegeben definiert sind, oder elnes Saizes davon mit einer Ver- bindung
der Formel R4-X, wobel X eine Abgangsgruppe ist, und R4 wie zuvor angegeben
definiert lst, und gewiinschtenfalls Un- 15      wandeln des Produktes in
ein pharmazeutisch geeignetes Salz davon. 3.  Verfahren zum Herstellen
elnes Biphenyiderivats der Formal: 20
OR' /:                             < k ~~~~~~~~~~~0 26 



30 wobel Ring A sin Thiophen- oder Furanring ist,
: watcher einen Substituenten, ausgewihit aus Formylgruppe, einer
C0-C4-Alkoxy-methylgruppe und Hy- droxymethylgruppe haben kann; jeder der
Reste R1 bis R3 Wassersatofftom, eh Halogenatom oder eine C-C4-Alkoxygruppe
ist, oder R1 Wasserstoffatom ist, und R2 und R3 miteinander unter Bildung
einer C1- 35      C4-Alkylendioxygruppe verbunden sind; R4 sine
C-C4-Alkylgruppe ist, die einen Substituenten, ausge- wAhit aus elner
CI-C4-Alkoxygruppe und elner Cj-C4-Alkoxy-carbonylgruppe, haben kann; Y
Methylen- gruppe oder Carbonylgruppe ist, oder ehnes pharmazeutisch
vertrlglichen Saizes davon, urnfessend entweder (1) reduzierende
Lactonisierung einer Dicarboxylatverbindung der Formal: '40 OAR' KOsRR 45
-R32    R 50 wobel sowohl R~wie auch R7 sine C1-C4-Alkylgruppe ist, und
Ring Aund R1 bis R4wie zuvorangegeben definlertsind, odor ines Salzes
davon, oder (2) Hydrolysieren der Dicarboxylatverbindung oder sines Saizes
davon mit anschliellender Dehydra- tisierung und, auf Verlangen, Umwandeln
des Produktes In in pharmazeutisch geeignetes Salz davon. 55 4. Verfahren
zum Herstellen sines Biphenyiderivats der Formal: 32    EP O 386 778 B1
| Il|l li 111Il II'! '"'* R'        R 10      wobel Ring A1 sin Thiophen-
oder Furanring let, der mit Hydroxy-methylgruppe odor einer CI-C4-Aikoxy-
methylgruppe substitulert ist; Ring B ein Ring der Formel is
3[>   oder  ) lst, wobel jeder der Reste R1 bis R3 Wasserstoffatomn, sin
Halogenatom oder sine Ci-C4-Alkoxygruppe ist, odor R1 Wasserstoffatom ist,
und R2 und R3 unter Bildung einer Cl-C4-Akylendioxygruppe miteinander 20
verbunden sind; R4 eine C1-C4-Alkylgruppe bst, die einen Substituenten,
ausgewihit aus elner C-C4-Aik- oxygruppe und elner
C1-C4-Alkoxy-carbonylgruppe, haben kann; Y Mothyiengruppe odor
Carbonyigrup- pe ist, odor eines pharmazeutisch vertriglichen Salzes davon,
umfassend Reduzieren eines Biphenyiderivats der Formel 25 



30 .
.~~~~~~~~~I. '            wobel Ring A2 sin Thlophen- oder Furanring ist,
der durch Formyigruppe substituiert 1tL und Ring B, R1 bis R4 und Y wie
zuvor angegeben definiert sind, oder eines Saizes davon, und,
erforderlichenfalls, Al- kyileren des Produktes, und, auf Verlangen,
zusatziiches Umwandeln des Produktes in ein pharmazeu- tisch geeignetes
Salz davon. 4   5. Verwendung einer gemran, einem Verfahren nach einem der
Anspriiche I bis 4 erhaltilchen Verbindung zum Herstellen sines
Medikamentes zum Behandeln von Leberkrankheiten. 6.  Verfahren zum
Herstelien elner pharmazeutischen Zusammensetzung durch Verbinden einer
pharma- zeutisch wirksamen Menge sines Biphenyiderivats, wie in einem der
Anapriiche 1 bis 4 deflniort, mit elnem 46      pharmazeutisch geeigneten
Triger, Verdflnnungsmittel odor Aufldsungsmittel. Revendicatlons
Revendicatlons pour lea Etats contractants sulvants  AT, BE, CH, DE, DK,
FR, GB, IT, Ll, LU, NL, SE 1. D6riv6 biph6nylique de formule: 33    EP O
386 778 B1                          ! IIII[I III 1111111 l1l *C  L
S* ~~~~~~~~~(I) 6~~~~~~~~ 10      dans laquelle le cycle A est un cycle
thiophene ou furanne qui peut porter un substituant choisi parmi les
groupes formyle, (alcoxy en CI-C4)mrthyle at hydroxym6thyle, le cycle B est
un cycle de formula: OR' 15 chacun des symboles RI A R3 repr6sente un atoms
d'hydrogene ou d'halogbne ou un groups alcoxy en C1-C4, ou bien R1
represente un atoms d'hydrogene at R2 et R3 forment, reunle ensemble, un
group. alky- 20      lenedloxy en CI-C4, R4 represente un groups alkyle en
C0-C4 pouvant porter un substituant chobsi parml les groupes alcoxy en
C0-C4 et (alcoxy en C1-C4)-carbonyle, et Y repr6sente un groups m6thylene
ou un groups carbonyle, ainsi qu'un sel pharmaceutiquement acceptable d'un
tel compoas. 25  2. Composb conforme a la revendicatlon 1, dans lequel
chacun des symboles R1 a R3 reprbsents un atome d'hydrogene, un atoms
d'halogbne au un group. alcoxy en Cj-C4. 3. Compose conforms a la
revendication 2, dans lequel le cycle A est un cycle thiophbne ou furanne
qui peut 6tre substitu6 par un groups hydroxym6thyle, R1 repr6sente un
atome d'hydrogene ou un groupe alcoxy en C1-C4, chacun des symboles R2 et
R3 represente un groups alcoxy en C1-C4, et R4 repr6sente un groups alkyle
en C1-C4. 



4. Compose conforms d Is revendication 3, dane lequel le cycle A est un
cycle thiophene, le cycle B est un cycle de formule: OR' 40. R1 representb
un atoms d'hydrogene, chacun des symboles R2 et R3 represents un groups
methoxy et R4 represente un group. methyle. 5. Compos6 conforms a la
revendicatlon 3, dana lequel le cycle A est un cycle furanne qui pout etre
substitue par un groups hydroxym6thyle, le cycle B eat un cycle de formule:
60 R1 represente un atoms d'hydrogene, chacun des symboles R2 et R3
represents un groups methoxy et Y represente un groups m6thylene. 65 6.
Composition pharmaceutique qui contient une quantitb pharmaceutiquement
efficace d'un compose conforms A l'une quelconque des revendications I a 5,
ainsi qu'un vehicule, diluant ou desint6grant phar- 34    EP 0 386 778 B1 c
L  n  s maceutiquement acceptable. 7. Procede de pr6paratfon d'un derlv6
biphenylique de formule: 10 dans laquelle le cycle Aest un cycle thiophene
ou furanne qul pout porter un substituant cholsl parmi un groups formyle,
un groupe (alcoxy en CG-C4)methyle et un groups hydroxym6thyle, chacun des
symboles RI A Rs represente un atome d'hydrogene, un atome d'halogene ou un
groupe alcoxy en C1-C4, ou blen R1 represente un atome d'hydrogbne et R2 et
R3 forment ensemble un groups alkylbnedloxy en CI-C4, et Y represente un
group. m6thylbne ou un groups carbonyle, -  20   ou d'un sel
pharmaceutiquement acceptable d'un tel defive, qui comprend le traltement
d'un compose thW trahydrobiphenylique de formule: NC.    R'5. 26
30~~~~~~~~A dans laquelle ORB represente un groups hydroxy prot6ge et le
cycle A, lee symboles R1 A R3 et Y ont lee * y'  ss      memes
significations quo cellos donn6ee ci-dessus, ou d'un sel d'un tel compose
avec un donneur d'ions fluor, et si n6cessalre, la conversion du prodult en
un sel pharmaceutiquement acceptable de celui-ci. 8. Procede de preparatlon
d'un derive biphenylique de formule: 40 



45 60 dans laquelle le cycle A est un cycle thiophene au furanne qui pout
porter un substituant cholsi parmi un groupe formyle, un group. (alcoxy en
C1-C4)m6thyle et un group. hydroxymethyle, chacun des symboles R1 a R3
repr6sente un atome d'hydrogene, un atome d'halogene ou un groupe alcoxy en
C1-C4, ou bien R1 represente un atome d'hydrogene et R2 et Rs forment
ensemble un groups alkylenedioxy en C1-C4, R4 represente un groupe alkyle
en C1-C4 qui pout porter un substituant choisi parmi un group. alcoxy en
C1-C4 et un groups (alcoxy en C1-C4)carbonyle, et Y repr~sente un groups
methylene ou un group. car- bonyle, ou d'un sel
pharmaceutiquementacceptable d'un tel composb, qui comprend la condensation
d'un compo- 35    EP~~~~~~~~~~~~          1111 386|1 1111 13111 1 * C   L
n   s* se hydroxybiphenylique de formule: dans laquelle tcydeA leessymboles
R1 i R3etYontles mmes definitionsquecellesdonniesci-dessus, ou d'un sel
d'un tel compose avec un compose de formule: 15
R4-X dans laquelle X represente un groups partant et R4 a Ia mime
definitlon quo cello donnee ci-dessus, et, e! necessaire, la conversion du
produit et un sel pharmaceutiquement acceptable de celulcIL. 9. Proced6 de
preparation d'un diriv6 biphenylique de formule: 20 OR,, 25 30 dans
laquelle le cycle A eat un cycle thiophine ou furanne qui peut porter un
substituant cholsiparml un groups formyle, un groupe (alcoxy en
C1-C4)mithyle et un groupe hydroxymethyle, chacun des symboles. RI A R3
represente un atome d'hydrogene, un atome d'halogbne ou un groupe alcoxy en
C1-C4, ou blen R' represente un atome d'hydrogene et R2 et R3 forment
ensemble un groups alkylenedloxy en C1-C4, 35       R4 represente un groups
alkyle en C,-C4 qul peut porter un substituant choisl parmi un group.
alcoxy en C1-C4 et un groups (alcoxy en Cl-C4)-carbonyle, et Y represents
un groups methyline ou un groups car-!. bonyle, ou d'un sel
pharmaceutiquement acceptable .d'un tel compose, qui comport.: (1) soit le
fait de soumettre un compose dicarboxylate de formule: 40 OR4 45 



*   t~~~~R ~~~~~ 1 50 dane laquelle chacun des symboles Rs et RT represente
un groupe alkyle en C1-C4 et le cycle A et lee symboles R1 a R4 ont lee
mimes difinitions que cellee donnees cl-dessus, ou un eel d'un tel compose
A une lactonisation riductrice; (2) solt l'hydrolyse du composb
dlcarboxylate ou d'un sel do celul-cl, suivb d'une deshydratation; 55
et sl nicessaire la conversion du prodult en un eel pharmaceutiquement
acceptable de celul-cl. 10. Procbdi ds preparation d'un drive biphinylique
de formule: 36    EP 0 386 7785 1 10      dans laquelle le cycle A1
represente un cycle thiophene ou furanne substitue par un groupe
hydroxyrn6- thyle ou un groupe (alcoxy en C,-C4)m6thyle, le cycle B
repr6sente un cycle de formule; 15.   . chacun des symboles RI A R3
repr6sente un atome d'hydrogbne ou d'halogbne ou un groupe alcoxy en 20
CI-C4, ou bien R1 represente un atoms d'hydrogene et R2 et R3 forment,
r6unls ensemble, un groupe alky- flenedloxy en Cj-C4, R4 repr6sente un
groupe alkyle en C1-04 pouvant porter un substituant choisl parmi les
groupes alcoxy en C1-C4 et (alcoxy en C1-C4)-carbonyle, et Y represente un
groups m~thylbne ou un groupe carbonyle, ou d'un sel pharmacoutiquement
acceptable d'un tel compos6, qui comprend ia r6duction d'un d6riv6 bi- 25
phenylique de formule: 30 /   3S dans laquelle le cycle A2 represente un
cycle thiophene ou furanne substltu6 par un groups formyle, et le cycle B,
lea symboles R1 A R4 et Y ont lea mames d6finlitons quo celles donnees
ci-dessus, ou d'un sel d'un tel dMriv6, et, si n~cessaire, ralkylation du
produit, et, sl n6cessaire, la conversion ult- rieure du produit en un sel
pharmaceutiquement acceptable de celul-ci. 11. &ompos6
t6trahydrobiph6nylique de formule: NC 45 50
. dans laquefle le cycle A est un cycle thiophbne ou furanne qui peut
porter un substituant choisl parml un 55      groupe formyle, un groups
(alcoxy on C,-C4)methyle et un groups hydroxym6thyle, chacun des symboles
RI a R3 represente un atoms d'hydrogine, un atoms d'halogene ou un groups
alcoxy en C1-C4, ou blen R1 representb un atoms d'hydrogene et R2 et R3
forment ensemble un groups alkylbnedloxy en C1-C4, OR5 represents un groups
hydroxy prot6ge, etY represente un groups m6thyline ou un groups carbonyle,



37    EP O 386 778 B1111  1                  L    fluiD  lull ou un sel
d'un tel compose. 12. Compose dicarboxylatb de formule: OZ" A~~~~~~~~~ 10
dans laquelle le cycle A east un cycle thiophene ou furanne qui pout porter
un substituant choisi parmi un groupe formyle, un group. (alcoxy en
C1-C4)methyle et un groupe hydroxymethyle, chacun des symboles R1 A R3
repressnte un atome d'hydrogbne, un atoms dThalogene ou un group. alcoxy en
CI-C4, Ou boen RI represento un atome d'hydrogene et R2 et R3 forment
ensemble un group. alkylenedioxy en C1-C4, 20      R4 represente un groupe
alkyle en C1-C4 qui peut porter un substituant choisi parmi un groupe
alcoxy on * CI-C4 et un groupe (alcoxy en Cl-C4)-carbonyle, at chacun des
symboles Rs et R7 represente un groupe alkyle en Cj-C4, ou eel d'un tel
compose. 25 i3. Utillsation d'un compose conforms A I'une quelconque des
revendications precedentes 1 A 5, pour la fa- brication d'un mbdicament
pour les maladies du fole. Revwndlcatlons pour les Etats contractants
suivants ES, GR 1. Proc6d6 de preparation d'un derive biphenylique de
formule: 30~~~~~~~~~~~ 35 I~~A R1 .ersot unao..'yrg 40 dans laquelle le
cycle A est un cycle thiophene ou furanne qui peut porter un substituant
choisl parmi un group. formyle, un group. (alcoxy en Cl-C4)methyle et un
group. hydroxymethyle, chacun des symboles RI A R3 represente un atome
d'hydrogene, un atome d'halogene ou un group. alcoxy en C,-C4, Ou bien RI
represente un atome d'hydrogbne et R2 et R3 forment ensemble un group.
alkylenedioxy on C1-C4, et Y represente un groups methylene ou un group.
carbonyle, ou d'un sel pharmaceutiquement acceptable d'un tel derive, qui
comprend l traitement d'un compose te- trahydrobiphenylique de formule: 50
66 38    



EP0386 778 81                   1       L 11 IM1I111111I NC      Rs 10
' f dana laquelle OR6 repr6sente un groupe hydroxy prot6gb et le cycle A,
les symboIes R1 A R et Y ont les mimes sIgnIficatlons quo celles donnees
cl-dessus, 15      oU d'un eel d'un tel compos6 avec un donneur d'lons
fluor, et el necessalre, la conversion du prodult en un eel
pharmaceutiquement acceptable de celul-cl. 2. Procede de preparation d'un
deriv6 biphenylique de formule: 20 R4 25 30 dans laquelle le cycle A est un
cycle thiophbne ou furanne qui pout porter un substituant cholsi parmi un
group. formyle, un groups (alcoxy en C1-C4)mithyle et un groupe
hydroxymethyle, chacun des symboles RI a R3 representb un atoms
d'hydrogene, un atoms d'halogbne ou un group. alcoxy en C1-C4, ou blbn R1
representb un atome d'hydrogene et R2 et R3 forment ensemble un groups
alkylinedioxy en C1I-C4, R4 reprhsents un groups alkyle en C1-C4 qui peut
porter un substituant cholsi parmi un groups alcoxy en. C1-C4 et un groups
(alcoxy en C1-C4)-carbonyle, et Y represente un groups m6thylene ou un
groupe car- bonyle, ou d'un eel pharmaceutiquement acceptable d'un tel
compos6, qui comprend la condensation d'un compo- se hydroxybiphinylique de
formule: ;   40 OlR1 45 5D dans laquelle le cycle A, les symboles R1 a R3
etY ont les mimes difinitions quo celles donn6es ci-dessus, ou d'un sel
d'un tel compose avec un compos6 de formule: R4-X dans laquelle X
represente un groups partant et R4 a la meme definition quo cello donnee
ci-dessus, et, sI necessaire, la conversion du produit en un sel
pharmaceutiquement acceptable de colul-ci. 3. Procede de preparation d'un
derive biphenylique de formule: 39    EPO 386778 51
J111111111111111111111111111 * C  L  N   S* OR4 Rs 



5 10 dans laquelle le cycle A est un cycle thlophene ou furanne qul peut
porter un substituant choisi parmi un groupe formyle, un groupe (ilcoxy en
C0-C4)m6thyle et un group. hydroxym6thyle, chacun des symboles RI & R3
repr6sente un atome d'hydrog~ne, un atome d'halogbne ou un group. alcoxy en
C,-C4, Ou blen i5      RI repr6esente un atome d'hydrogene et R2 et R3
forment ensemble un group. alkylbnedloxy en C1-C4, R4 represente un group.
alkyle en CI-C4 qul peut porter un substituant cholsl parml un group.
alcoxy en C1-C4 et un groups (alcoxy en C1-C4)-carbonyle, et Y repr6sente
un groupe m6thylene ou un groupe car- bonyle, ou d'un sel
pharmacoutiquement acceptable d'un tel composA, qui comport.: 20        (1)
soit le fait de soumettre un compose dicarboxylate de formule: OR4 25
SRI 30                                           R dens laquelle chacun des
symboles R' et R7 repr6sente un groupe alkyle en C0-C4 et Is cycle A et lee
symboles RI a R4 ont les memes d6finitions que celles donn6es ci-dessus, ou
un sel d'un tel compose A une lactonisation reductrice; 35        (2) soit
l'hydrolyse du compose dicarboxylate ou d'un se1 de celul-ci, sulvie d'une
deshydratation; et si necessaire la conversion du produit en un eel
pharmaceutiquement acceptable de celul-cl. 4. Proc~dA de preparation d'un
d~rivA biphinylique de formule: 40 46 dens laquelle le cycle A' represente
un cycle thiophine ou furanne subetitue par un group. hydroxym6- thyle ou
un groupe (alcoxy en C1-C4)m6thyle, le cycle B represente un cycle de
formule: OR4 s5                     t          ~~     ~    ~~~~ou chacun
des symboles RI a R3 represente un atome d'hydrogene ou d'halogene ou un
groups alcoxy en 40    EP 0 386 778 B1                   *1c   L  Mi     S
C1-C4, ou bien R1 repr6sente un atome d'hydrogene et R2 et R3 forment,
r6unis ensemble, un groupe alky- lenedloxy en C1-C4, R4 repr6sente un
groups alkyle en C1-C4 pouvant porter un substituant cholls parmi lea
groupes alcoxy en C1-C4 et (alcoxy en C1-C4)-carbonyle, et Y represente un
groupe m6thylene ou un groups carbonyle, 5       Ou d'un sel
pharmaceutfquement acceptable d'un tel compose, qul comprend la reduction
d'un defive bl- phenylique de formule: .10 



RNe 15 dans laquelle le cycle A2 repr6sente un cycle thiophene ou furanne
substitu6 par un groups formyle, et le cycle B, les symboles RI A R4 et Y
ont les memes d6finitions qu coelles donn6es cl-dessus, ou d'un eel d'un
tel d6riv6, et, si n6cessaire, l'alkylation du prodult, et, sl necessalre,
la conversion ult6- 20      rleure du prodult en un sel pharmaceutiquement
acceptable de celul-ci. 5.  Utilisation d'un compos6 que l'on pout obtenir
solon un procede conforme A l'une quelconque des reven- dicatione I A 4,
pour Ia fabrication d'un m~dicament destfn6 au traitement de maladles du
fole. i5 6. Procede de pr6paration d'une composition pharmaceutique, par
combinaison d'une quantit6 pharmaceu- tiquement efficace d'un d6rive
biph6nylique tel quo dWfini dans l'une quelconque des revendlcations 1 A 4,
avec un v6hicule, diluant ou d6sintegrant pharmaceutiquement acceptable. 30
35 40 45 50 S5 41    


