EP 3.386+778 Bl Description This invention relates to a novel blphenyl
derivative, processes for preparing the sane and synthetic in- t ermedi at es -
thereof. More particularly, it rel afB9 38778 Bdi phenyl ‘derivative of the
formula: 5 [err] 10 15 wherein Ring Ais a thiophene or furan ri'ng which
may - have a sedsiptionent sel ected from fornyl group, a Cl-C4 al koxy- et hyl
group and hydroxynethyl group; Ring Bis aring of the formula: OR -or each
of Rl or R3 i Jhisydertigreriates b nogsi hipheny) derivativeprasesses fGpréparing|theosame gndypthetisin- Rl
i s hydr ogen teamesintes shreseoRMoparticuiatly FiiFelatesto @ birhérpiaigrivatigof thefompuwa: f orm a C1-C4
al kyl enedi oxy group; R4 is a CI-C4 al kyl group which may have a substituent
selected froma Cl-C4 al koxy group and ayCl -C4 al koxycar bonyl group; Y is
met hyl ene group or carbonyl group armaceutically acceptable salt
thereof. The liver is an |nportank _ghgaR having various functions such as
det oxi cation, various mnetabolism storjagg of nut dilénts and is acutely or
chronicaaly I njured by various causeg ch as virus, drugs, alcohols. These
Injuries 30 bring about various Repetitpdi seases such as acute or chronic
hepatitis, fatty liver and finally regalt in hepato- cirrhosis. In
particular, acute and chronic hepatitis and hepatocirrhosis are C

char act efsi Z Qferbi Ring N RG tRi&hbnel offutah rind whith imaihave 8 subBRIRESBIs BBd fromBrcfriyl grous, asmxd;
as’ f{r osi s alkékysehyl grou nd Hylrokyiethyiigho; RinglaNosngloneb folvali@t i | at e (Chemi cal

-

name: .dilsopropyl 1,3-dithlol-2- yIkdenenannate) I ncreases K> proteln
synthesis in the Iiver and is usef for the theripy of these hepatic

di seases [Japanese Patent Publi o- ation (un ned) No. 144734

(1976)] . 2%However, this conpound i nown to fre tly bring about hepatlc
hyper rophy EP—A—0269754 di scl ose i phepgy! deri‘vatives represented by the
followng formula OR O 45 ESCD

COOR2 ECO

O~~~ 0 55° aaﬂ? 9 ngpo °’ % YFF%?
e R T e e R "53%-

formula 2 carbonyl group, ora pharmaceutlcally acceptable salt thereof
The liver is an important organ having various functions such as detoxication, various metabohsm. storage
of nutrients and is acutely or chronically injured by various causes such as virus, drugs, alcohois. These injurles
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 csll. mfll- B
" tration-and mesenchymal reactions such as fibrosis in the liver.
It is hitherto known that Malotilate (Chemical name: diisopropy! 1 3-d|thlol-2-ylidenemalonate) increases
W, protein synthesis in the liver and is useful for the therapy of these hepatic diseases [Japanese Patent Public-
' 35  ation (unexamined) No. 144734 (1976)]. However, this compound is known to frequently bnng about hepatlc N
hypertrophy. ) '
EP-A-0269754 discloses biphenyl derivatives represented by the following formula

50

wherein Ry and R, stand for a hydrogen atom or a methyl group.
EP-A-0267970 discloses biphenyl derivatives represented by the following formul_a
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EP  386'778 BL OR- -0 o i () RO

< t~~COOR4 10 COOR OR2 215
wherein Ro and Rl independently staﬁaofaa?"gmower al kyl group or Ro-and R
t oget her represent a group > CO=s<, R2 stands for an al kyl . gr oup

and R4 | ndependently stand for a hy- .

0. The bi phenyl derivatives of  the above
pedy of acute hepatitis. These com pounds
om t he conmpounds of the present
i nventi ofi. 20 The novel YICOOR, Vat rves (1) of-the present
| nventi on and phar maceutRr,¢ laccept able salts thereof are useful to
alleviate or cure hepatle' j 'es and al so protect the |it® from hepatic
injuries w thout hepatic anpl es of the conpound of the
present. Jonvention incl t_hd j theforrrula(l) I n which angAIsa
thi ophene orfuran ring whPch Y/ have a substituent selected from fornyl o
grooup, a Cl-C4 al koxy- net hyl Qup 25 and hydroxynet hyl group. Anpbng them
pharmaceutically preferred exalpizes i ncl ude those of the fornula (1) |n'
whi ¢h each of RI to R3'1s hydrogen atom a hal ogen atomora Cl-C4 '
al koxygrsup. Mowkerdhi Rf 200 Reifkdepenasqily sisndferaliowdeality e o, ahdIR, thgatratrbpredsitia grddp
whi di R ng A=Cs R, ke e aealkyt grbuphaying i th g cavbinGtomapand BearellR; titiedendeeit) stand for inpy-
dr oxynet hyl dgummtﬁalq“@rﬂybbr@gen atomor a Cl-04 al koxy group, each of R2
and R3 is a CIhehipbdnidicien gighe ahove Rier fréarg sifiacti@forapriady otgcuta hepaliliss These com- _
preferred e assstare'e 3h‘(9§’é' entfwetheﬂomwad?}herwsm maptie ng Al s t hi ophene
so {ing® Rin thpvgl biphenylflgrivsfives fl-of thePragens invenion and phaymaogutig)iy aesgetaplesalitthe 'E"&ch
of and RS“’ “§efﬂ'ré°t ‘H'B‘We @'ﬁﬂ'&rﬁ‘e‘“’aﬁ'&l“m ar‘%a'ﬁ’e&’?f%‘ t"gr"?tfu from 5??6"“['1‘1‘6?%"’5‘?"“% ’}?Ba“"

f | 1 t.ut t
h%?‘éxi‘nét)w i r@o*‘ Ipsfinat %&9% 3 o i Al

" h g haveasu t| entsee 4alrk -methyl group '
atom  eag rAuf s: hefor ula
Accor di ng ta). %‘o eagrom%h brihse .
50 - : ngvﬁ’1 m

having | to 3 carbon atons, and.
drogen atomor a | ower z;#qlgyl '
prior art are effective

are structurally very differ

e
include those of the formul (l) it which Ring 4 throphene or fura be subStitut hy- '
droxymethyl group, R! is hydrogen atom or a C{~C, alkoxy group, each of R2 and R3 is a C;-C, alkoxy group,

“and R¢is & C4-C, alkyl group. Most preferred examples are those of the formula (I) in which Ring Ais throphene
30 ring, Ring B is a ring of the formula:

g
. R is hydrogen atom, each of R? and R? is methoxy group, and R4 is methyl group, and those of the fermula
(1) in which Ring A is furan ring which may be substituted with hydroxymethy! group, Ring B is a ring of the

o formula:
45
R1is hydrogen atom, each of R2 and R?® is methoxy group, and Y is methylene group.
According to the present invention, a biphenyl derivative of the formula:
50
{I-a) .




EP. 0 386'778 Bl wherein Rlng A Rl to R3 and Y are the sane as'. deflned

above, can be prepared by the steps 0 LAJ reacting a cyanohydrin-
derivative of the formula: 5 . EP°38 8B _ R
(rr) 10 wherein R60 is a protected hydroxy group, and Ring Ais the_

sanme as def wherein BibgAR! talR%tand ¥ aledtiecsame g deficedabogeocan tle wépatdddy thestepsd of:. .15
(lal) wher ei n Al resstinglacyanamdrinderichtye afi thd fabdece, and an al dehyde conpound of.
the formula: 20 CHO 28 Rs wherein RL to R3 are the sane as defined above

(B] cyclizing the product In the presenc i an acid to give a. _ -
t et rahydfobi phenyl conpound of the for : sO NC 35 v
Al -~ OR R 40 wherein R A, to RS, RﬁﬁéndYarethe sanme
as defined above, and [C] treating conpound (V) with a fluorine - :
ion-donor 01 t he ot her hand, a bi phenyl derivative of the fornula: 48 0?4

s o SR T e e spipibe

conmpound of the OHTU| a: 386 778 S1 O'R 5s .

(M) so - Remmmmmmmmmm e t wherein each of RO
and R7 is a G - C4a|ky| group, a Qi ng Aand R1.to R3 are the same as

defi ned above, (II1)

~

wherein Y is the same as defined above, and an aldehyde compound of the formula: .

.
_ CHO
R 3 @R | ] ( IV)
25 .
wherein R to R3 are the same as defined above, ' '
_ B8] cycﬂzmg the product in the presence of an acid to give a tetrahydrobiphenyl oompound of the formula.:
-~
: 35
(V)
wherein Ring A, R to R?, RS0 and Y are the same as defined above, and
[C] treating the compound (V) with a fluorine ion-donor. :
On the other hand, a bipheny! derivative of the formuia:
45
50

(I-b)

55 -
wherein Ring A, R1 to R* and Y are the same as defined above, can be.prepared by the steps of: -
{D}-(1) subjecting a dicarboxylate compound of the formula:
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to rieduct'i ve |l actonization or -(2) hydrol yzi ng t he di car boxyl ate 'comdound_

(VI), followed by dehydration thereqf, .and [ E] condensing: the

resul tant hydroxy-bi phenyl conpound B0 3WL"FlEnfEUrrml a: 0la fm~ - -

~ ~~~ X~ (M1) ~20 A ~ M R3 R a 25 wherein RlngA
R to R3 and Y are the sane as defined above, with a conpound of the - .
formul a: R4-X (Mill) wherein Xgifs a | eaving group, and R4 |Is the same -
as defined above. 30 The cagpaundoti*b) may al so be prepared by the
steps of: IF] condensing the g yI ate conmpound (VI) with the corrpound
(Vill) té give a dicarboxyl ate W pOOpRTof the formula: 36

Or4 - RIOR (rxy A a

s 45 wherein Ring A, Rl to F4

RG and R7 @rlz the sane as defi ned :
above, and [G (1) subjecting th& cerpptnd (I X)( reductive | actonization
r -(2) hydrolyzing the conpound (R%), followed by dehydration thereof.
Alternatively, the conpound (I-b) nay be prepared by [H oxidizing the

compound (1 - a)yHeRinBhadtior Ritnd RYiEE ezs @fm% anSRRDRALHIR! fo b brd 113 36mer defined LdoLe
condensi ng it whdalctid)ctdnamen o d urther, anong the conpound (

bi phenyl deri vati u@) Rrolynfy t‘i\oaieavﬂoaytaté&nﬁound (VEProflowd By doRfirdidn thbrof. and
(It-c) 5 [E] condensing the resultant hydroxy-biphenyl compound oithe forméi€r ein Ring Al is a
t hl ophene or furan .ring substituted with hydroxynmethyl group or a C1-C4 -
al koxynmet hyl group, and Ring B, Rigto R3 and Y are the sane as defl ned
above, can al so be prepared b I :

- 20
s (VID)
25
wherein Ring A, R to R3 and Y are the same as defined above, with a compound of the formula;
R4-X {vi)
wherein X is a leaving group, and R¢ is the same as defined above.
30 The compound (I-b) may also be prepared by the steps of: T o
{F1 condensing the dicarboxylate compound (VI} with the compound (VIlI} to give a dicarboxylate com-
_ pound of the formula;
% OR* |
' O
- 0:R? (1X)
R® R*
R®
45 wherein Ring A, R! to R4, R® and R 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
{H] oxidizing the compound (I-a) to give the hydroxybiphenyl compound (Vil) and
50 [} condensing it with the compound (VIiI).
Further, among the compound (I}, a biphenyl derivative of the formula:



[J] reduding a biphenyl derivative of the formula: 15 20 =~ - .=
(1-d).R2 26 wherein Ring A2 is a thigphene or furan ring substituted .
with formyl group, and Ring B, Rl t FRrdPo8 ﬁ B are the sanme as defined
above, and [K] If required, alkylating the product. The reaction of the S
starting conmpounds (11), (111) and (IV)y(i.e., Step [AD can be carried out -
in the presence of a base. Any o '8 base may be used for this: .

pur pose. Preferred base incl udes nple, a lithium 3o dialkyl am de,
phenyi lithiumand a | ower alkyl The fF-efecting group (R5) forthe
hydroxy §roup Includes any conventi@hgl protecting group such as a
tri(loweralkyl)silyl group, a dipheRy. kpmer al kyl)silyl group, a |ower

al koxy-1 ower al kyl group, a |ower algexy-|lower al koxy- | ower al kyl gr.oup and
a phenyl -1 ower al kyl group. The reaction is preferably carried out in a '

sol vent  {UCH,na8in Rih AR R FiBHeReA furdhl Rk Bibst@bd\Gitir hy@rbﬂlmléﬁﬁﬁ ’gmhﬁmac}aﬁdaﬂﬁ:%yi

and xyl ene gnglp, 4h¢Rihg 5,30 td F3End ¥ &b tR%saMPaserinsl afovh, Q5P HFeSarbcﬁIy‘@ﬁ‘eea% er%nd
-400C. Sai doreactlon may be 35 <carried out by addltlon of a base to t-he -

m xture of 't heusédatihg MGpHemiBavaNSorthekdrmula:l 11) and (IV), but itis usually -
preferred to carry it out by first condensing the cyanohydrin derivative

(11) , withs the heterocyclic conpound (111), and then condensing the .product

wi t h\t-he al dehyde conpound (|
[ BD can be conducted in a cong
organi ¢ acids such as acetic N
acid or p-toluenesul- 40 fonlc ag

Theysubsequent acid treatnment (i.e., Stop
ayy manner. Exanples of the acid include
fluoroacetic acid, nethanesuifonic

| dg 1 norganic acids such as sul furic
acidi Safd acid treatnent is pre ably car Iz out in the same solvent as
enpl oyed in the above- nentioped~xesgtion and at anbient tenperature or
with heating, for exanple, at a tp#aperature of 10 to 50C. The subsequent -
treatment of the tetrahydrobi phenyl conpound V with a fluorine ion-donor

(iie, Sbep [ Qs .sgqg@as&% ﬁgaegamepw%w@@%m §YR1ﬁoR3andYaﬁe_,..

conventlonal f ygg e can rel eases ion 1n
reaction syst ,amﬁ g hgg,mad@e purpose of the Invention. Preferred o
exanpl es. of S 2ot of tHEstarfiy ﬁds'(li)th)%% UV, REPTAYf dak B4 dafifdd ot lﬁfhéﬂ&é&ﬁhe()f -

a fluoride (cfathes. Aayboa}ekﬁha bS8 inY bef usetiTérit ikEpurpd ST PYaet 68 Habe IRIUGEL for ékample, alithium
tetra(l ower dalidayhiie preagiithiinfahdiowe etkyl RAGM.AMe Hro@étiRg Gro@IRYlfor thahydroky gétipiidiidesi S
pref erably aydohedtionatiprotenting gday suctts a Gilower aliyl)sipiighoup, @ diphedii{lowet dligi)silyl group, alower
chl or of or m wikderoveoakyl prgum & lowbr diwky-lewdr akegiiavwodikyl groupfand a ebenyhiiwer aliyt graup. The

t enper - at ureactoptisppaferabhX@rrted o B aGGvenbguch as tetrafydrdfinan, diethy pthivadiglyme, hexane, toluene.
redusti ve | @0d oitng and under@polind, & pisowiel altaeemenpmmu@e( ABP pndx40PC{ S regction. mas&eep
[ DI-( 1) &nd GE'@P a*g{t))&) additien 9f @ baserte the anixiune ofiihe startingtcpmepunds (), @ agsilyhdut/it is weuglly
reduci ng agd@fferrediggan ytqyt byifirst paaganpingshe °Vﬁ‘ &{"F Fﬁj""!“f‘i‘iﬂ"‘bﬁ"@&ﬁd‘?"’wm cgmposed Qi')v

a aI| rret

The reduci ng™% éﬁ?@d?ﬁ‘gﬂf 'l',?gém;t"{g%‘t'g‘g

b - hyd !

alo[(?ku n)é ;;(éonlc ac .:: o ?‘i@ %?ua%as E W%m% wraw“rn outl esat%gﬂ]?s
?Lgaggc feaq&hg IH ctions are pre era%ﬁ rr ed ou a SO veﬁf
such as a OWe'l‘he treétrﬁérﬁ é"fmé%ﬁ‘aw&kﬁiﬂhenﬁ%}woumﬂtvﬁh Qﬂt%'i'mé%rpm‘?i e2Bp )

anbi ent. t enpgy @éd&ﬁ&xc@& m\eﬂcme 7l inBiher. A cofASRISRH fuorifY iorddnGrWNRh Bdr HeiEasbSrusfien

10 and 1@ "ida in fhe FeaBtidh bydtbi dn be\i8ao tAE pdrstdP BritheinveMioh. FRéfertetexdiibles bduB/uorine

group on Ri ngh-ddndrliveKi@erydrogenGiiorid6, raliibtiurg 6raWorids (6., &h hikahnRei FoldeCattvdalum@lorids,

hy d roxy- met faptétra(iowatigkyljanimonmifinaidefandsronganit S« tfeathentis preferabiy@h@ind aulih h Sdiventc
such as ' methylene chioride or chioroform under coofing or at ambient temperature, for example, at a temper-
ature between -20 {0 30 °C.

§0 On the other hand, the reductive lactonization of dicarboxylate compounds (V1) and (IX) (l.e:, Step [D}-(1) -
and [G]-(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 triflucride 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

55  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 (V1) or (X} has formyl group on Ring A thereof, such formy! group
is simultaneously converted to hydroxy-methyl group during the above-mentioned reductive lactonization.
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EP d 386778 Bl The hydrol ysis and subsequent dehydration of the corrpounds o
(VL) and (IX) (i.e., Step [D-(2) and[Gé@)g can be conducted in a- :
conventi onal rranner The hydrol ysi s P 5°3ﬁ? abl y carried out by using a
conventional organic or inorganic base such as a tri(lower alkyl)am ne, an
al kal i met al &k bydratisis and sabseasiekidehydratitredf thie gotnpouid /1) afith¢X)iel, ISepiD}¢R) and [G}-(2))
dehydr at i on cansbepgpreiciedily b ponyentionabriannert Themydrblysisiy preferatlecapied quidp nsjrarat qooveptional
dehydr at i ng omenisar inowetic iHse sughasadtiffower aliilayie] atalkaltihete) dllsuside srnan allaligsti hydioxide: o
mi xture of [befelowisa dehydrptionis prefesptiyrqarried aifi i tha/aresanagef a qaeantionplsehygeatingagant stich
pref er abPy @apgelicaghystiige, dipy 'PPéY'%a&}?E“@‘?ﬁ ‘!/@M“""é%‘"l?’é‘é’l?s?"ﬁ"yl ?\@"MBY’HEMTPW&
reductive | SEHOBHATSRIPBblY %?mfda'et' W%é?%t“lﬁh%ab@?’e WT‘% a°t 5?""“
gsona" i

gﬁgﬁi eOf a;%'g;'?t . H%ﬁlp?l%t? acetic ﬂ'é: eﬁrglpg ?ﬂgent said e carned
h

?:2%’?[ g;' gp cgﬁfweog&dgm %f tmt mpo! tnd@idﬁc&%tgr&ﬁtge oomm E&? ?tt:tl?

[1 and [F1) oGl (i inbiHeldr bobmidbs hdidder mn mdeeﬂmpw aaqw&b amine,
accept or. Epgiimb&h Nofowbi HyhiraHdintthnd InBrganid B&@%cﬁaen@mmmuﬂstn&v dnlalkali metal
i ncl ude for hydidxide sm @ikl rsti ARG s/ FSrerabifusel 87the SidRidBbptol it GRS ol RCafy SUIEH rélS
a kti (| ower aciloks/ih  36WentauctpPas N, HHidirRthylffmaridd, Rushydrafulsl,ineiyidad éhtbriths diathgl ether and

| norigani ¢ babgahe.Shede ressticasprefelably proceed atlambient kerperhitre oevitieiéekanbling nrrteating, for exam-
hydr oxi de, ale, ai b teaipératometbetivedn,0chnd a8 *Gr Gongnmitérdly,alberytheiscoound (e (VliLliag hydroxyme-
accept or. | thyl groypros Ring Adltbraoh sgjdhhydsoxygrouptniag, iirequirdd; be pretedtegirby ajlawepaliybdroup during
such as N, Nikgireastidny| f or rani de, tetrahydrofuran, nethylene chloride, diethyl -
et hef an® di 0 XA exidatipreaf gheycemequndfirs) (9-cFerHD pap Hﬁﬁ%’é@eﬂ ip @ cenventiengl manner. Forex-~
t enpeFat ur e a@Plev\Aﬁ °F‘P1b? ‘f?é"’eé G'JI"V ctigg the EerpRoy ("‘P)df““ ekalmenweagea& 3'19 “Peé‘ %‘\"&i“ﬁ re

v AR e s
- e i ali

_rl_ﬁql‘” r.egzs et%\g{e H rn§ d?a i ;?}vm ? ﬁ{tﬁ t ] n:ien:;

The oxi dati g Tug el S £ s .d@ oSy poq. @ &9@ ﬁ“c.

conpound (| ﬂ@:ﬁip ok ";“‘fﬁg;n%e"' e ct| sbtreatl ng t%e pro uct

with an or ganifheBshubnsstéh fbadten énﬁerthlfs le‘éﬁéd Mi}:%}l BéinpRlind@VNl) WRhEGHpEuna 8
such as an glek@leb (yBdnde chivied Gkt thibrdfb samb caidifigsias WRiep[ELDI Car bonate. Any
conventional hirergedtiod df thg corgpoiitid (e Bepif)Ren bekbndubtedin Héohyntonal mabtier, fof exiaple,
usual | y pr efberesioh it withsS@diing Bgens Aby @hiveniitinallreduéihg abhent (ray Ge used €up the Gedattn) el isl N
t he pr esenc@retéred Duse aisrama canpien, ap Bikalihdtah barohydrtde.| Thinmhbgtiokels préfetably caxtied\ed iya sol-
sai dioxi dat iven (egaye lber elbandhbtrainidrifyran, dighyne,ripxeriseang safortiv It Ivprefarredhto goriduiit tiemey
agent. su®h actio urdentogling @t Wihiwaeming fopexdinpin, aba temperglurd ibetyreendlasd 50i none. It is.
preferred to cHeelolgion of thesthpesehtained mundrha‘aHthwth(lemgp on RiogA tharepf(ie. Step
chl or of or n) [KDmea becarried evtiby pondansiag Ewikita cpmprupd (VHY under thggsme ﬁ?"dlt'@ﬁﬁé}"éfﬁﬁ? Elagd

with heatln(j':] for exanp Ie a a te erature between 20 and 85 )

condepsat,j on %‘E&‘E’““Bﬁ‘f’y a's& ?T‘ER?'
wi'th™the coﬁ"gk 3@ prig ° '?"sr-f”e 'ﬂt
phene or ful nn ormy be in ce o sa: c mpo! nd or ex: I it w
same condi {4 4 pr; i m a,,,c EP oy
Step [J]) can %,ecae il .Jaa&orng einv Vet ina

tr eat ing 't @inbbin iherfé‘r lbF 4 SHiL, F%Q&%ple mﬁ%\&é‘s‘]‘ﬂb SHE ), effi HxG b&ﬁbo@&@ﬂ , (VEMd

used for 4 he, GHiRGingAis subdfutel With SgrBipatig HhotyQrous Be A ritRired e RFTFIte in 818 form

al kal i et alof&imn@hmstansdean Jikkind R rle@Ibalt SndRrioRGABAY car ded out in a sol - >
vent (e.d., a THeskfipoahd{(Hbdhe prdsBitinadtineH Hak sica@idnt phdrathdoitBical Bitiditiedid? albiAating Or curing
forth). | t Ivaricd$ mpatichifflied Suck sy ddgehbralidi®r figtrosis bf hefktdcitey) filkbsitC dcolrmudtibiIef f20n livér,t h
war m ng, f orcoéstiopbidiver.ahe onipouriddl) slid.Hae exlaeilonitied-ptbtediing abtitidaC.

, 50 Accordingly, the compound (I} of the present invention is useful as a therapsutic or prophylactic agent for
hepatic diseases such as acute or chronic hepatils, fatty liver, hepatic congestion, hepatocirrhosis in warm-
blooded animals including human beings. In particular, the compound (I) of the present invention is charac-
terized in that it shows excelient activities in treating or preventing chronic hepatitis or hepatocirrhosis. For ex-
ample, the compound (l) when administered orally shows excellent curing and/or protecting effects against

55 chronic active hepatitis which are induced by 3-hydroxy-4-pyrone [Experientia, Vol.40, P. 894-8396 (1984)]. The
compound (1) also suppresses the progress of CCls-induced fibrosis in the liver [Pharmacological Reviews,
Vol. 18, P.145-208 (1967)], and further shows an excellent therapeutic effect against hepatocirrhosis.
Moreover, the compound (f) of the present invention is fow in toxicity and has high safety as a medicine.
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The al kyl'at i on of the t hus- obt ai ned conmpound havi ng hydroxyrret hyI group on -~
Ring A thereof (i.e., Stop axe) can be carried out by condensing it wth a.
conpound (Vil) under the same condi t§Fdh¥6ZB B Steps [El and IF. ~
Conconmitantly, the above-nentioned methods of the present invention may

al so be applThecmpbind(iply aiss aitantabBous invhit it caroremdmipister rdpedteiiyfarcliIdng Peviod dexauseftor
exanpl e, wheaushs mpulstaptial hératichypquephylustidlly observadintiredubwt drigs sed as Melotilatphene or
furan ring, fofhmplpheqyicierivativey (Thean ibeitised & cleatimaceutisaliusk eitbermaifned f¢ny)or fmthe forfmpef a
exanpl e, r e®barmagpuiicelivaceentablp palt; Erxpmples of thepbrsmaqeutichlly agneptabianalts lnrudg salts with an or-
hal ogenat5| nARYA iorgpric base susharalinbmesel salis La/ePotgpsiumisalt, seiumyaplt. alkslingreprzmetaljsgts

t he above- ?ﬁt‘@}ﬂé'ﬂsi"ﬁaﬁ‘hm‘“mtsﬂb starting conpounds of the Inventlon may
be used e|ther ?"ﬁ""&”l" ghep %?ﬁ‘ﬁ’ °('?t°‘ttPFé"'?56'P “’%“%&’F"’E““"P

SnA étz%t o cg.%:ﬁ%gm i%? i gg :;,é S T %

metal salt gg Qh}m, : e conpou 'so

e nven |on has=

excel | ent pharma Whﬂﬁknd%hér%&duﬁéliyfa%pﬁhkfa‘lf'tl‘i%tdoﬂ&y% ad?ﬁﬁﬁété?& e‘tﬁ?éi'bvgl%rpar-
hepatic inj WhieRfly, &l FdterrRGS R inkhdr Hamrally) THéyQidy His8 be R RMLHBNES pharinbeGiRbIS
accumul atd Orprepbrafions sich at ke, cafAIRE PovdeRd) grdhuldsiaWé hjectibhe; if AEIERRHN A ag ihiktur i a
has ‘excel | epharimaseticaliyl setepibll Bafridthldevit dr disiftegrani. Accordi ngly, the .
conmpound (1) ofhetdass gpthe samiound () 8Nd phaiindcsuticklipfddéptsbi salt thivedfajag udry Gepediding on, for
prophyl act i dnstegesnthefage, bévly peiht@ndicopditcpofpatients) tha kind.ensitsevedty otdiseases to iecipatbd, d-S,
fatty |iver mikigigtionireute; byidtanay usually Hedptie cange eflabait 8.1 torabowt 506 méikg owetechblypbovil .

i ncl ydi ng huwhes 309amadgseer fay. particul ar, the conpound (1) of the present
Invenrdiﬂ on i s ciNengghe stagting gqmpogngs phiib present invenian, e syanehysrin degvptive (1) prodhe dicarbox-
treating or Yjesoepp g;?g')e'nﬂtrﬁt Theygemppound (Danay pe prenseed S pramplgdy geacting an ddehydafptre,

t he corrpound’°'(’1d)°f’iﬂﬁ YAni nistered orally shows excel | ent curing andl or i
protecti ng ef fects agai nst 55 chronic active hepatitis which are induced
by 3-hydioxy-4-pyrone (Experientia, VolLAQ, ¢}0894-896 (1984)]. The conpound
(1) also suppresses the progress of I nduced fibrosis in the liver :
[ Phar macol ogi cal Reviews, Vol. 19, P. 208 (1967)], and further shows an
excel l ent therapeutic effect agai nst hepat ocirrhosis. Mreover, the - o
conpound of | JwhebinlRig A RS Sdite dls QURBA AL, ivfth Arifiali Methi@ydniib bid @dad.pha& ofhhabrmma
safety as a nedicine. 7 EP 0 386 778 Hdsxihe conmpound (I) 1s also =
advant ageouswhbinbdnita hefogehaRmd REB HHRisaheksdfiteaRBeVe atiihyY pleSinceof Levgaduas. b0
because It aqmusi®el. no substantial hepatic hypertrophy usually observed.in -
t he kpown dr ug®n g othextand/teabiponbdV) Fagbdyirgpaenfor egppley byt the/sepsof:) can - be
used f or 3phar nékreertingamnl acetal corapottif theformulé:r ee formor In the formof a:
pharmaceutical |y acceptable salt. Exanples of the pharmaceutically . _
acceptabl e salts Include salts with an or- ﬁ. ganic or Inorganic base such
as alkali netal salts (e.g., potassi U@elﬁtnﬁodi umsalt), alkaline earth
metal ,salts (e.g., calciumsalt) and umsalt. Moreover, the biphenyl.
derlvatl\‘f"e(l a) of the present inven gay exi st in the form of g

ei ghtoptical isomers due to t he three asyrmetrl c carbon atons contained in

Ring B. The prgsent el,sna\ﬁmk Ltf?f'g Gl Er&rﬁ.f&%?ﬁwd‘ﬂm&;ﬂ?s thé’s@ﬁaegl dehpe €
optical isomer g giitardls @ int eprésg&uua% be _

convertegdsto 0&)#@3&1@ kln@%cy aﬂyl@hﬂ@b’ étﬂ@ﬁl hmﬁﬁuptﬁ%ofhogivea
exanpl e, an Ismf,ungt,ft}, Rrrhdiy €Nt i on havi ng t
c-7)-configuration my be converted to the correspond| ng (r-5, c-6,

t-7)-isoner by treating the former w

.
55 _ R

wherein R? is formyl group or a di(lower alkyl)methyl group, R0 is hydrogen atom, a lower alkyl group or
a lower alkanoy! group, and Ring A and R! to R? are the same as defined above, and then ' .
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base (e.g., triethylamne). The conpound (1) and a pharnaceutically
acceptabl e salt thereof may be adninistered either orally or par- :
enterally, but it is preferred to adfi%i%8{&B% hem orally. They may al so be
used in the formof pharmaceutical 15 preparations such as tablets,

capsul es, powdayreactingythethlieabtetred prothjctwithi aati(oweriafkyl)aest la®dicayhoxylate hdlﬁpx,etsmomnt h
a phar maceut i ceidi(sg.ctdfuopacetit acid; priofuemmsyifodic kekdnt or di si ntegrant The dose of
t he conpound (Huthesrwhen BingAnttberredugtdins no sybstiupatdtring gmup may hedntadiicediia paid Bing/Ain
dependi ng om cofveptionshmenpace, t he aq body wei ght and condition of patients,
the ki nd®and slemﬁpesiﬁcaﬁonen%@a@ége qliye qs’eﬂqureém eReh spappoyryd iy ingoated acsprdingfg YPAC
but It may &d&rand '%OWH'“Q‘FP@'PP 3%2 -Bf g 4)0‘*'@ 'P&f'aba!ﬂ" oty o lower alkoxy

preferably & priang "adqyenqik J’% %%// H@m'f‘ﬁén z gpypgtone
conpounds of® ?Féb"ﬂla'@g‘éﬁ'fdﬁ" Y'|98’Hp° £ 9‘8’ ﬁ'? % vative (11) and the
di car box, yI& a%mg&rrpound (V1) are novel. ‘The conpound (11) may be prepared,-
for exarrpﬁ acting an al dehyde con- pound of the fornula: 25 qC O 30

wher ei n R Ngpfrelifi Eflfb%t SonAklabritnfe @89 rRiucellalte IR ifjdrig2l | Metal cyanide - -
and a COWPOSH g a% mi'f&(WI eight: 26~ \ @Eﬁ'u& esﬂc&n&u@lﬁ% Srittodiin 0 BY%ABdunTear- S
the same as bd;@f'deﬂ@ toem om@&&agg.vaiforhwsscummdysaea&se of 400 Vhg/kg/day,

| odi de] . #On ahMec'p&Mvemradose WRIOMBERFlolivd/bi) mikiEry] okfly Phoufdaiterdne hsh bdnitvdstiatione,
by th St epsof @t condounds. Afterls) 24 e st foligwiagthe Gdpidstration DT, the bibod wae cdiledtetlintatubdsR

, 40-'T-0R'  wleatedwith hBlsarin sccardingtnative napkHoy Hesgibed n Jouxiihl ¢f $hdrnecobigdginantias Nob 10, P. 599
br omi ne at O IBOE MAB7RAfitey plasnagvas hepaied fror the dlebd of mide ghwamic-pyoivic lransamipded (PRQ activity
conpound (| Wes ingasuted. The protectiveeftstt (%hagainkt G fnduded liwer injury was estifigtpd actordipgfo theda,
hydrg@%{z%g lowing egvaieuct andl or al kyl ating or acyl ating the hydroxy group
thereof to give a conpound of the fornmula: OR's 50 RX wherein RO is fornyl
group or a di(lower alkyl)nmethyl group, R10 is hydrogen atom a |ower alkyl "
group or a | ower al kanoyl group, and Ri are the sane as

defi ned- ahove, and then 8 EP 0 386 7 epﬁv(e?%)&r;ggg;rl

product With a di (1 opesea}iey fsﬁg@i ka'l
acid (e.g., trifluoroacetic aci

Ring A of the product has no substltue
said Ring Ain

h gresence of an. -
ljuenesul foni ¢ aci ;K Further, when -~ .
GPTGCE4)-GPTUR) pry be mtroduc'ed to

30
GPT(T): the average of GPT activity in the medicated group of mice. '
GPT(CCl): the average of GPT activity in a group of mice to which a 0.5% CMC-Na solution was admln- :
’v istered instead of the test compound solution.

_ 3% GPT(C): the average of GPT activity in a group of mice to which a 0.5% CMC-Na solution and olive
oll were administered instead of the test compound solution and the CCI4 solution, respeo- N
tively. '

oo [List of compounds tested]

./ 4

No.1: 2, r-5-bis(hydroxymethyl)-4-oxo-t-7-(3,4-dimethoxyphenyl)-4,5,6,7-tetrahydrobenzo[blfuran-c-6-
: carboxylic acid y-lactone
No.2: 4-oxo-r-5-hydroxymethyl-t-7-(3,4-dimethoxyphenyi)-4,5,6 7-tetrahydrobenzol[b]furan-c-s-cerboxyllc
acid factone
- 45 No.3: 4-methoxy-7-(3,4-dimethoxyphenyl}benzol[blthiophen-5,6-dicarboxylic acid anhydride
No.4: 4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[b]thiophen-6-carboxylic acid lactone:
No.5: 4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[blfuran-6-carboxylic acid lactone
No.6: 4-methoxy-5-hydroxymethyl-7-(4-methoxyphenyl)benzo[b]thiophen-6-carboxylic acid lactone
- No.7: 4-methoxymethoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[bjthiophen-6-carboxylic acid fac-
50 tone
No.8: 4-ethoxycarbonylmethoxy-5-hydroxymethyl-7-(3,4- dlmethoxyphenyl)benzo[b]thlophen-s-carboxyhc
acid lactone
No.9: 4-methoxy-5-hydroxymethyl-7-(3,4-dichlorophenyl)benzolblthiophen-6-carboxylic acid lactone
No.10:  4-methoxy-5-hydroxymethyi-7-(3,4,5-trimethoxyphenyl)benzofblthiophen-6-carboxylic acid lactone
§5 No.11:  2-methoxymethyl-4-methoxy-5-hydroxymethyl-7-(3, 4-dmethoxyphenyl)benzo[b]th|ophen-6-car-
boxylic acid lactone
The results are shown in the following Table 1.

t he thus--obtained - -



a convent'i onal manner. 5 In this Specification and CI ains, relative
configuration of each compound is indjcated according to IUPAC Nonencl ature -
of Organl ¢ Conpound (E-2.3.3 and E- 2EP3°§Pf.77°AWd the terns ' a | ower. al kyl '
group”, "a |ower alkoxy group” and "a |ower al kanoyl group" represent ‘an
ai kyl group of one to 4 carbon atons, an al koxy group of one to.4 car bon
atons and an al kanoyl group of 2 toI‘ﬂbdQ.r_bon atons, respectively. 1o

Experinment (Pr ' i-—e-a-lab%ar et fmereh) “i ¢ ’%&4, i nduced
acute |iver |n1‘u§§’ft§£®sN§ﬁ 3 ddY hml e mitroteskygHhiTeeta(h wer e used.
Test. conmfounds suspenged I'n 0.5% sodj um car - boxymi@gl -cel | uI ose (oM Na) _
solution were orally given for 4 congecutive days dose of 200 . .

ng/ kg/ day, 15 and CC @ was given at dose of 50 Sl-jd kg 11 % vv)l-olive oil"
mxture] orallyl 3 houfs after the |ast adninistrati‘ori of test cqnpounds.
After a 24 hourfastfolg owing the adnjnistration of @44, the bl dod was.

collected into fubes treated with heparin according to the nethdd descri bed

in Journal of Hharmacepl o-Dynamics, Mol. 10, Pi 59%5.807(1987). |After
pl asma was sepafated fromthe blood pof mice, glutam c-pyruvic transam nase -
(GPT) activity pas medsured. The protective effect 288 agai nst qcl 4- |nduced'_

liver inpury estinmated according to the fol- 20 | ow ng equdtion. - -
(GPTKLCL4 )-GPTHT) Prétective Effect] (% - 28.5 JX 100
GPT( CC14) - GPT( 30 T(T): t hel aver age of éf%p' vity infjthe '
medi cat ed groupl of m ¢e. GPT(CCl4): t he average T activitly in a '
group of mce tjp whicly a 0.5% CMC- Ng sol uti on was ﬁ?n- i stereq instead of -
the test Ztonpoupd sol dtion. 36 GPT({O): the average of GPT activity

in a group of ce togwhich a 0.5% -Na sol utionoang olive oil} were

adnmi'ni stered instead of the test conpound sol ution and the CCl4}sol ution,
respec- tively.|[Listjgof conpounds tjested] 40 No.1:3j72, ' -
r-5-bi s(hydroxypet hyl) - 4-oxo-t-7-(3,}4-di met hoxyphenyl)-4,5, 8, 7 tetrahydr'obe"
nzol bj furan-c-6 arbdxyllc aC|dy ljact one No.2: 22.9 '
4- oxo-r-5-hydro
bj furan-c-6-carboxylic aC|d Iactone 45 No. 3:
4- met hoxy- 7-gxamgle §li met hoxyphenyl ) benzol [ bj t hophen-5, 6-di car boxyl lc aC| d __
anhydr.i dee No- 47 o
4- met hoxy- 5- hydy tB8\gioRgokigsiunt cyaride] S8k g BB teltobusyRITREtHAsID EHIOHE, b@adufewaﬁaueﬁydaaﬁdamy

| ic acid | act ogefziNeiobite are added to 1.5 liters of acetonitrile and the mixture is stirred at ambient temperature for

|ydr0benzol [.

4- met hoxy- 5- hy2ldayx.\Britsrsof Hiethiyl @Bieraraladdet th theygiotion yribtine madithid inbalubmmmateriais.ars Gileydd ¢~ -

aci d\l.act one Neff.@he filtrate is condensed, and the residue is dissolved in diethyl ether. The mixture is washed with-
4- met hoxye 5- hywatendyiadendigpndpased, memmymwdﬁr rsidudei! e'pmwi@gi@aﬂﬂ%ﬁf;ﬂr(%
acid | act one Nyryp-2-(tert. —butyldlmethyls:lyloxy)acetonimle

4- met hoxynet hoxy- 5la B%Wrﬁﬂ 267 Pat! 92 my gphe %I benzo[b‘}thl oghen 6
-carboxl I ¢ aci g | (ggch,, 5): 0.16 (5, 3H), (q\BH)BOQS(s.QH) 47 (5, TH), 8.4~ 6.6 (m, TH), 7.3- 7.5 (m,

oo e b B el d s PO SSa UV P

hen-6-c alﬂbox y l n 1.5 liters of toluene and a solution 0f 192 g of 3 4-d|methoxybenzaldehyde in

300 ml of toluene are added dropwise in this order fo a fithium diisopropyiamide solution [prepared from
129 g of dilsopropylamine and 1.28 mole of n-butyl lithium in hexane-toluene at -78 °CJ. 146 m! of acetic
acid and one liter of water are further added to the reaction mixture. The organiclayer is separated, washed

45 with water, dried and evaporated under reduced pressure to remove the solvent. 560 g of crude 2-oxo-3-
{o-hydroxy-3,4-dimethoxy-benzyl)-4-[(3~furyi)(tert.-butyldimethylsilyloxy)cyanomethyl}-2,3,4,5-tetrahyd
rofuran are obtained. '
(3-a) 560 g of the crude product obtained in paragraph (2) are dissolved in one liter of methylene chioride,
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 chioroform, washed with water, dried and evapo-
rated to remove the solvent. The residue is recrystallized from disthy! ether to give 304 g of 4-(tert.-
butyldimethylsilyloxy)-4-cyano-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)-4,5,6 \7-tetrahydrobenzojb}fu
ran-B-carboxylic acid lactone This product Is a mixture of (-4, ¢-5, -8, c-7)-isomer and (r-4, -5, c-s t+7)-
isomer.

§5 M.p. 152 to 156 °C .
{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 mixturs is stirred at ambient temperature for 3 hours.
4 liters of chioroform are added thersto, and the mixture Is washed with water, dried and evaporated to
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No.9: . ' _ _
4- met hoxy-.5- hydr oxynet hyl - 7- (3, 4-di ch o I)benzo[bjthlophen 6 carboxyl
ic acid | actone No. 10: Cé}' gsgpgeé]'y

4- met hoxy- 5- hydr oxynet hyi - 7- (3, 4, 5- t|nethoxyphenyl)benzo[b]th|ophen 6- carbo"l
xylic acid | acemeve tigssolventyd! hg_:_'psldue Is triturated with methanol, and crystalfine precipitates are collected by .

2 et hoxy et hyffiteaorewashed, wih (yyethangly pect [d9yed. 7267 39 4f d-Rast-biswgimetbyilyionhoeratt h

i ophen- 6-car - Y&RpMetyiT d‘dIWME""Y'PT@ Sdeiahwirohonzol iRy f-qarporvic agidh factgng: A
Table 1. 9. 9bsingd assmiptyes offs-de-fy-§, &-7)lsqraat anc {fsfy{ 5. O &-7)-Isomer. |
Pr Ot ectie Effe Ct'I' ima?chemical properties of this product are identical with those of the procglet ogtaged in"

6 3°7 4 79_ 4 32 6 g of phosphorus oxychlorige are added dropwnse %N-dimethylformamlde underice-
" - - cooling, and the mixture is stirred at ambient temperaluref solution of 20 g of the product

28.3 15 6 obtained in paragraph (3-a) or (3-b) in 100 mi of N,N- dimethylfo re added thereto é{écg:)ﬂ

24_' 3 20 10 ture is stirred at 50’to 60 °C for 6 hours. The reaction mixture ig poured into ice-water and e

22.7 10 ethyl acetate. The extract is washed with water, dried and evap% ZI tc2r@move the solvent. The re&éu%

22.9 Exanpl e |isgifiédly silddBeldoitihn dRAGSMH [seivétR hek@ne -3RGro@rmih : 10)]. The eluate is evapo-
tert-butyidi rrahiaylowwb the Baaht, 812 diethiti@r i9hdddd fo tHeydsituél aThe/dlpstalinglprddipitgiesdre &dl-NC |
| odi de ar e addededby fikrafionl 114y & 2adrmalcse(tebtibutyidimethyleilgloxiy}¥acyamo<8-hikd@xyntetifyl-1-(3j4aKt

at anbi emt t enpethaxynheryl)} 4058, Peitehydsebedzofbfiren-8-capboxylic adidigdtone i ebtainsd@s awlbic of (6

t he keacti on n,xS5L6ee-T)ismnet érd (43 bBlcbbt-B-isomereri al s are filtered off. The-
filtrate |'s conderdpd50trid4 ithe residue |I's dissolved In diethyl ether. The
m.xture 1s wasBERS aiithe meiuct obtainggn earagraph {43 gre glisepived In P8 mi efanethylene ghiotdesiand 41§
further distil9@acetipasisend e eip MP@et{aﬂ‘ M)E!“‘H%‘G’"‘g'“@ﬁdew-“(‘@bydmﬁ"a" are add-

furyk ) 229 t br t°d.taere |"a‘I '%q F m W‘??Bedt"ﬂthl"(?@"-_ @dto -
267 Pa (1 to 2 The i efv"de 1°° °§"?h "gutgﬂ : fiﬂx
o O (B g wf 7 "”y:* 9&1 e sl 0

£t ol and the res i E ! q t r- of

Lol uene. and Zgéifiﬁ",i:%ﬂ%f@ g *f#e 495.9;19 E‘*@ P, S e

tol uene are added yglpOgMoS84éc) this order to a I | t hi um d| I sopr opyI am de -
sol ution [prepared rom 129 g of dil sopropyl anine and 1.28 nole of n- but yl
I |th| umln Imwgagtol uene at -78 1C). 146 m of acetic
30
1.0 g of 2-formyl-4-oxo-r-5-hydroxymethyl-t-7-(3,4-dimethoxyphenyl)-4,5,6 7-teh'ahydrobenzo[b]furan-
6-carboxylic acid lactone Is dissolved in 100 mi of Isopropy! 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,
A and insoluble materials are filtered off. The filtrate is evaporated to remove the solvent, and the residue is dis-
© 3 solved in chioroform. 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(hydroxymethyi)-4-oxo--7-(3,4-dimethoxyphe- . -
nyl)-4,5,6,7-tetrahydrobenzofblfuran-c-6-carboxylic acid y-lactone are obtained.
M.p. 154 to 156 °C

b 4 Example 3

206 g of 4-(tert.-butyldimethylsilyloxy)-4-cyanc-5-hydroxymethyl-7-(3,4-dimethoxyphenyi)-4,5,6,7-
tetrahydrobenzo[blfuran-6-carboxylic acid lactone a mixture of (r-4, ¢-5, t-6, c-7)-ilsomer and (r-4, t-5, ¢-6, t-
7)-isomer] and 0.35 mi of acetic acid are dissolved in 20 ml of methylene chioride. 5.3 mi of a 1M 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 sthyl acetate. 1.23 g of 4-oxo-r-5-hydroxyme-
thyl-t-7-(3,4-dimethoxyphenyl)-4,5,6,7-tetrahydrobenzolb}furan-c-6-carboxylic acid lactone are obtained.

M.p. 165,98 °C

Example 4

(1-a) 23.0 g of 4-(tert.-butyldimethylsilyloxy)-4-cyano-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)-4,5,6,7-
tetrahydrobenzo[blfuran-6-carboxylic acid lactone [a mixture of (r-4, ¢-5, 1-6, ¢-7)-isomer and (r-4, -5, ¢-
56 6, t-7)-isomer] and 6.9 g of ammonium fluoride are added to a mixture of 207 ml of acstonitrile 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[blfuran-t-6-car- .
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acid and ‘oné |iterof water arefurther addedto the reaction m xture. The _
organi cl ayerl s separated, washed 45 ﬁdh{g water, dried and evaporat ed
under reduced pressure to renove the ey 1560 g of crude 2-oxo- 3-

(cL- hydroxy- 3, 4-di net hoxy-benzyl)-4-1(3-furyl)(terti-butyldimethylsilyl oXy) -
cyanonet hyl ] - zbosylma@dl@é@neamﬂamﬁ -uran are obtained. (3-a) 560 9 of the -
crude product obt df-AEd8toR19% agraph (2) are dissolved in one liter of -

met hyl ene chl o(ﬁIbU%"o Qeﬂﬁ&(‘B'Gd’umd'"ﬁfhYF'M%H"dGY@&I?M'EXY@E‘PHJA? @'ﬁ'ﬁ@@ﬂpﬁsﬁ@r‘bﬁ &7-
The mixture i steth bifurag-Gyerb Y"cé% acippe [i‘@ °‘7)"s°

The react’i on rr? pd lgl: %a?:e ampéssl gé?‘ % vﬂ% b“?oanﬁﬁ
\rNgz:(ra;St g” Iegegthf o f°" (i"l'éi\:_gﬁ% 8050\7 tssbo nto iet yle er, ar;d n-
but yl di met hyl sz’y RN, ‘:gogﬂ&%a'zta_ a f 420x0~1-57 nﬁ 7 cf %9 etho henmﬁ.?ﬁﬁtqg 6

i
, 7-tetralydrobenzgg iHo-él@mmﬁ ?ﬁa&rﬁw lstr@d%tQ§ g’éﬁﬁ&ﬂﬁth tif&la %f tﬂé difet oblathed'in
mxture of (1 - fbragfep 1_4 )-isoner ‘and 5, t-7)- 1soner. 55

Mp. 152 to 15@) 143 d ﬂb)pr&sﬁa oBtalfdd if Jsuaagearpudﬁa)w @nwsrs s&b&nﬁbﬂﬁdodtﬂ PRIuGEH] #l3
(2) are di ssol mesitribthyldmide dré dabdthérbto. Aih® itk is fkikedwith Hhting for 518 hdupeN S mEds tribthith-C
aci d are addedminéarsedded to theamiktungtadd fhe mBitutd is furt kel reflixea WkH Iafing Fo2 (P AbuRd. THededcioh 3
hours. 414 it erwixofe idvhmraddde wmaveshesittend, ahdnthe edsidye iacrystilizedivont alybadeBte\t2si8@d
Wi t h\wat er, dréfedt-emd-Sdydrpomethyd743H4-didethoxyphienl)-43657-BFBy Fdbenaibifvren-tBearboxylic -
sol vent. The recisileptase pre obtainedur at ed wit h net hanol, and crystalline . - .
preci pi tates ar e Toephvaiea-@amisy! propertigscof fhisy prodyigt arecdpntigal with Haqsp aFthe pradugt ebfeinedin
267 g of 4-(tePPmIBdtyidi met hyl silyl oxy) 4- cyano- 5- _
hydr@gym%“c hy! 7- 53 4- gl met hoxyphenyl )-4,5, 6, 7- tetrahydrobenzo[b]furan 6 car

boxyl I c aci re obtalned asamxture of (r-4, c-5, t-8,°

c-7)-isoner a _
physi co- che %eggle(corrébonﬁ:ﬂ? star%n . ?lﬂals Lre trg §a in the ?aemeI mc?e?ﬁr Iasc%‘efcﬂged[ lﬁelﬁhﬁr og%of(ﬁ(an[\-h e
product ptalnegaln par agr f g of phosphorus oxychl ori de
are added dropwi se to 100 n1 of N, N—dlnethylfornanlde under ice- coollng,
and the mixture is stirred at ambient tenperature for 30 minutes. A _
solution of 20 g of the product obtained in paragraph (3-a) or (3-b) in 100'
m of N, N—dlnethylfornanlde are added thereto, and the mx- ‘10 ~ ‘ture-ls -
stirred a¢ 50 to 60 'C for 6 hours. The reaction nixture Is poured Into - -
ice-water and extracted with ethyl acetate. The extract is washed wth -
water, dried and evaporated to renove the solvent. The residue is purified
by sgbuca gel colum chronmat ography [sol vent: hexane - chloroforn1(1 10)]
The ate I's evapo- rated to renove the solvent, and dl ethyl ether ‘i's
added to%*t he residue. The crystalline preC|p|tates are coI Iected by -
filtration. 11.4 g of ' e
2-formyl -4-(tert. -butyldlnethyIS|Ionxy) 4- cyano- 5- hydroxynethyl 7-(3,4-dl -
15 . met hoxyphenyl)-4,5,6, 7-tetrahydr obenzo[ b] f uran-6-carboxylic acid
l.actigne gre obtained as a mixture of (r- 4, c-5 t-6, c-7)-isoner and (r-4,
t-5, c-6, t-7)-isonmer. Mp. 150 to 154 OC (5) 6.5 g of the product obtalned
I n paragraph (4) are dissolved In 50 mM of nethylene chloride, -and 1.18 ¢ '
of acetic acid and 15.7 ml of a | Msolution of tetra(n-butyl)anmmnium
fluoride in tetrahydrofuran are add-

45
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20 ed thereto under ice-cooling. Five mnutes |ater, the reaction

m xture is washed with water, dried and evaporated to renove the solvent
The residue is added to 100 m of to‘fpu‘b??@,"“g%"d the mxture is refluxed with
heating for 3 hours. The reaction mixture is evaporated to renove the
solvent, and the residue is pul- fled bysilica gel columm chromatography

[ sol vent hexane - ethyl acetate (I: 1)J. The eluate is condensed, and-the
residue is recrystallized froma mxture of ethyl acetate and hexane. 3.5 9
of - 2-fornyl -4-oxo-rS-. 25 _ :

hydr oxymét hyl -t - 7- ( 3, 4- di met hoxyphenyl ) -Igt&He& 7-t et r ahydr obenzo[ b] f uran-c- 6
-carboxylic acid | actone are obtained. Mp. 182 to 184 O0C Exanple 2 30 1.0
g of - _ . .
2-fornyl - 4- oxo-r 45- hydr pxynet hyl -t - 7- ( 3, 4- difret hoxyphenyl )-4,5, 6, ¥-tetrahyd
robenzo[ bj furan-¢- 6-cafboxylic acid |3 -- dj ssol ved in 100 m: of

| sopropyl al coholf, and 2.0 g of sodi umthguahyexide are added gradyally

t hereto. Then, t hEex.Mios Weais stirred at a tenmperature for P hours. -
Acetic acid is added thereto, and insolubl ¢ nffterials are filtereg,off._The
filtrate is evapgrated fo renove the soR¥enty” aRli the residue is Eis4-35

sol ved im chlorofform The mixture is washed Rfith-water, dried and _ -
evapQLated to reqove the solvent, and the residue is recrystallized from

et hyl™acet at e. 6{0 ng of 2, ~ (r-5, c-6, t-7)-isomer S
r-5-bi s(hydroxyngt hyl ) - #- oxo-t-7- (3 4-di met hoxyphe- :
nyl)4,5,6,7-tetrdhydrobgnzo[ b] fur -6-carboxylic acid'y-lactonefare .
obtained® M p. 134 to 16 ' C 4Qs e 3 2] Qfeigngipoints
4-(té%f.-butyidirmthyls | yl oxy) - 4-
nyl)-4,5,6,7- tetfranydr ppenzol D] T Ur an- g-car Doxylrc acrd lactone [f m xtur.e
of (r-4, c-5, t-4, c-7)jlsonmer and (r-4, t-5,Lc-B, t- 7)-isoner] and 0.35

ano-5-hydroxynethy|-7-(3,4-diheth0xyphe -

m of acgtic acid are dfssolved i m of mpthylene chloride. 5{3 m of a

| Msolufion of 45 Jetfa(n-buty} ni um f | §ol3écde i38 t@trahydrofuran are
added dropwi se tHereto hbnder ice-cgpling, andjthe mix- ture is st|rred at
anbi ent tenperatyre ovefnight. The reaction mixture is washed witph water,
dried and evapo- H-at-8d—d-o—i-arBVe—tho—solreniIFhe—+osi-dus—i-s—+eerystallized
fromethy acetatje. 1.2B g of 4-oxo-r-5-hydroxyne- L
thyl-t-?-(3,4-dirmthoxy)honyl)-4,516,7-tetrah drobenzOIbeuran-c-becarboxyI:

ic acid lactone gre gbtpined. Mpz$65.9 'I C Exarplog 14 (d-a) 23.0[:g of
4-(tert.-butyidifethyl s|lyl oxy)-4kgy
nyl)<{4,5, 6, 7- tetirahydrpbenzo[ bl furan-6-carbokxylic acid |l actone 1h mxture . -
of (r=4,%-5, t-B,_c-7)fisoner and (r-4, t-5,{c- 55 6, t-7)-|somerj -
and 6.9 g of ammonium fluoride are added to a mxture of 207 m of -
acetonitrile and 23 m of water. The mixture is stirred at anbient
tenperature for 20 hours. The reaction mxture is poured Into water, and
the crystalline precipitates are collected by filtration, washed with
wat er<nethanol and dried. 14.3 g of '
4- 0x0-r-5-h t hyl -c-7- (3, 4-di met hoxyphenyl )-4,5, 6, 7-t et rahydr obenzo[ b
jfuran-t-8-é§é§é§ge EP 0 386 778 B1 ' '
{1) 224 g of 3-thiophenecarbaldehyde and 265 g of methyl orthoformate are dissolved in 200 ml of me-
45 thanol. Onse g of strongly acidic lon-exchange resin Amberlite IR-120(H*) Imanufactured 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-~
ymethyithiophense .
B.p. 66 °C/533Pa(dmmHg)
60 (2) 10.0 g of the product obfained in paragraph (1) are dissolved in 100 mi of tetrahydrofuran. 45 mi of a
1.55M n-butyl lithium solution in hexane are added thereto under stirring at-70 to -50 °C for about 10 .
minutes. After the mixture is sfirred at -70 to -60 °C 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 °C for about 10 minutes. The mixture is stirred at the same temperaturs for 30 minutes, and
§5 then, poured into 300 mi of water. 500 mi of ethy| 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-(a- hydroxy-3,4-dimethox-
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boxylic acid | actone are obtained. Mp. 210 to 212 'C (1-b) 200 g of o
4-(tert.-butyldinethylsilyl oxy)-4- c§%8g-%r oxynet hyl - 7- ( 3, 4- di met hoxyphe
nyl)-4,5,6,7- tetrahydrobenzo[ bjfur 4 xylic acid | actone [a m xture -
of (r- , €-5, t-6, c-7)-isonmer and (r-4, t-5, a- 5 6, t-7)-isoner] and
30.8 g of acetYPWZ&)Sml@Phwe@thMﬂMqln 500 M of nethylene chloride. 448 m
of al Mtet- (?-ath@ffbmldsvladﬁdéﬂﬁwﬂQWW&QrﬁweP ﬂ%ﬂﬂrﬂﬁ@ﬂ%@)@&%‘e
ad ded dropw s o folyaneptny theyridyre jsgefluxed witiheating:|After ecolep >€'EGU'P'§"'P is evapprated to refpove the
'C for 10 mi nuokent anggd 'P'éézttm' mmrﬁayaﬂm' e, gy dihe rpixtire [gwaghed withawater driedand
I n- solu Ble net dém vet ® heresiduelspurlfled sitica gel column chro-
4- oxo-r - 5y BHRIENTITE gu ﬁf@:;,z A ga - ot
rahydrobenzo[ u an 5"’ ox'y |cxyaC| gc? o‘b?al Piaipd a8 g0 ys

The physl co- chemi %ﬁ‘ ggocbqeétles of this product are i dentical with those of

the prodyct ohba @@dof'sadimme%muépln&h in Jo@)miq ofdfan. At an;mm m%t.ned -
in paragraph (iinifg81Q. o@ﬂae duRf SBtafEPin BataLPEbN (2] a ﬂwfetr&l d&@%add%ﬂ =
triethyl ani ne @ssveRAHE i @iredov&h@mrwaférwaadddshafe@a‘dnum it et ot
5.5 hours. 5 nrbraDfhd dxirstt © Wicd-andévagoratéCundsldgilcdd Presdifs 5 vekiold e soVaRt. Tﬁaeesmue is
mxture i s furdulfsd by sifch gef edlunvi chdomBBgtaghp Boibedt hekake -ROIaBetatd (1£1)) &dCriel eftibite sTon-
m Xture 55 evadosediérd dob 3-dimsthegymisthgl-25(@imetiaky-3,4dithethbigbengyf)tiibpBenk are obtained as an
recrygtal | i zedtf rom ethyl acetate. 12.48 g of . -
4- 0X0- 1 - 5- hydroxyrmm Clg, 8)73.2335, SHK B.ARASL b, B3R (01 §H)) 3.84, (& 51), T.44 (&t 1HARPBIsOBRSABab

j furan-c-6-cartde® acid | actone are obtained. The physi co-chem cal
properties of @i® Qﬁfrtbﬁjﬂt‘t““a’P’é‘“?ﬁ@mf?W Grp)re dismeled °t“h‘§"}§ﬂ_‘ﬁ'ﬁl’t&f’!“°@ﬂ9ﬁ%ﬂ"ﬂed: '
in Exanpf’e 3. °Z a‘ﬂ oéﬂ(ﬂ’f%"‘ﬂ‘ﬂ@'%?‘ﬁ’ ﬁ@laﬁ é&emt%u 'ﬁHP@PP%\?ds“QY’e

E"“Te 'i ?S"‘

treated in the

to give the -Cdﬁg ﬂlﬁ eaqueous yeﬁglgggrﬁ" t methyeneglgnd;?g:t o

-] organ ué
EESQ 386 778 B;E:m ineéd, washed with aqueous sodium bicarbonate solution and water, dried and Evaporate underr

2 . duced pressure to remove the solvent. The residue is recrystallized from toluene to give 162 g of 2-(a-
" acetoxy-3.4-dimethoxybenzyl)thiophen-3-carbaldehyde. .

O

_ M.p. 911092 °C '
- (5~a) 10.0 g of the product obtained in paragraph (2) and 4.3 g of dimethyl aoetylenedlcarboxylate are dis- -
: solved in 50 mi of toluene with heating. 0.05 mi of trifluoroacetic acid is added thereto, and the mixture is
30 refluxed for § 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-bts(methoxycarbonyl)—7—(3 4-di-
methoxyphenyl)benzolblthiophene as ¢olorless prisms. '
' M.p. 147 to 148 °C ' '
" {5-b) 68.4 g of the product obtained in paragraph (3-a), 35 g of dimethwl. acetylenedicarboxylate and 05
s ml of trifluoroacetic acid are dissolved in 350 mi of toluene. The mixture is refluxed for 2 hours and evapo- -
- rated under reduced pressure to remove the solvent. The residuse is recrystallized from toluene to give 78.2
g of 4-hydroxy-5,6-bis(methoxyecarbonyl)-7-(3, 4—d|methoxyphenyl)benzo[b]th|ophene as colorless
R prisms. -
' K.— _ The physico-chemical properties of this product are identical with those of the product obtamed in
i 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 benzens. 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 under reduced pressure to remove the solvent, and the residue is recrystaliized from
45 toluene. 60.3 g of 4-hydroxy-5,6-bis(methoxycarbonyl)-7-(3, 4—dimethoxyphenyl)benzo[b]thlophene are
obtained as colorless prisms. ,
The physico-chemical properties of thus product are identical with those of the product obtained in
. paragraph (5-a).
E {5-d) The product obtained in paragraph (3-b) is freated in the same manner as described in either one of
80 {5-4), (5-b) or (5-c). 4-hydroxy-5,6-bis(methoxycarbonyl)-7-(3 4—d|methoxyphenyl)benzo[b]thlophene are
abtained 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-¢) or (5-d) are dissolved in20
&5 -mlof N N-dimethylformamlde The solution is added dropwise to a suspension of 4.17 g of sodium hydride
: in 100 m! 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
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(r-5, c-6, t-7)-isoner 20 - 3 IR

| Melting points 26 | 0J 01 156
to 158 C 80~~~~~~~~ 30" ., .  EP0386778B1 R B

6 1 116t 0119 . C v 40 Exarrpl e 7
(1) 224 g of 3gitdfA2Gunéheethniy: BldsimetboxsracoRy§s -G, 4aiimetforyphenyiibetdobitioniraee ar e
di ssol ved in 200 rfedifi8te- 45 thanol. One g of strongly acidic

| on- exchange r@&s4-Ha afigdium hydeoxidmare issolved rypemitere 6F el of nelng PRmitgh wafpr. 4%9 of

added t her et o, thgRepdychebtaiged in pagacraph (6herp gdded therate apthe mixk W'%Pf'?‘eﬁﬂﬁﬂ heating|{er 5

resin is %epar ’&1“ :% cqoladdowy Pdﬂb'e'ﬁrtﬂﬂ“’?ﬁ@mf fhe Mixtiyreis peid hydregbloric acid
ried

reduced pressuf i '@"efa? the e m|39ﬂ ? “?sq\"?ﬂ!: S?S'd"e
gl e A

ymet hyl t hl ophe ege b 8
obtained In pa E
of a 1.55M %ﬁ' PGSR AP ReTsnear 4"dd"cfehc?‘fp 7o kdephe
stirring at qf about 10 mi nutes. After the mxture is -
stirred at -70 to -80 OCfor 30 mnutes, a solution of 10.5 g of _
3, 4- di met hoXexaypieszal dehyde In 50 nl of tetrahydrofuran are added ther et o.
Said addition 1S carried out at a tenperature of -70 to -50 OC for about 10
m‘ nut es. ssThe na-Kyduip5,6Dis@hetHokyeakbaiiyl)--(E4-mefRoxy e bénke[b)iobkene BQredled Wi tAS san®nd
. .t hen, mgpoeragdbstribbdin BRihpisi7-(f Thettiue-bbtaibdd@rodiict 1 freztddivythe setr@inibiter ay deswibae d
ther &to, andn Brample J¢6)itegitechyraethdxg-74h4pdimethatysienydjbeneclbltivakeniScp-didGmio)lioanrinde.
| ayer is dri edTmuysm-am@twen!lmwsp@d@tﬂf@ildwi%\mtm@se of the@reductobtsined ipkample
vent. The ré&s@Hue |Is purified by silica gel colum chromat ogr aphy [soI vent :
hexane - 2thyl acetate (2: 1)]. ‘The eluate is evaporated to renove the -
%23252 3-di met hoxynet hyl - 2- (ci - hydroxy 3 4- di rret hox-'13 CEP

sol vewt. 18. |

0 386 778 51 y I) 1.0 he ne are obtaln of b r|C; -
acid are added8 ggg g g}g 8%? )
(2) In 2 m 0 _
cool ed. % eﬁfm a.pe; e.,“é:fr.r“rzv: ok °:::e %g* et w
acet ate are ad Breds .@éz, sol > 179 i df'&&hén%léﬁ@ des

and 6 eV afNg kel addifkihixuiré Hﬁl dgﬁmﬁ%?oriﬁo{:@m&hé Bown

residue i s purjolaimBint Binp&ratuteCtysiiftihe srédigitatBs 7 c:amﬂmapmsn mih\e@nfen&&eaaa&:- -
et hyl- aces ate {ilh ail)6b.6 @br4- Wa&xﬁwﬁd&ym&hﬁwm.a&ﬁ&ymnmwm@hbmm%mmn@_
470 nmg of 2- (agcidyadtens vredbtainet 4¥9kI8 9y eryaats.) t hi ophen- 3- car bal dehyde are -~
obt ai ned as col or I mp22¢y222°¢als. Mp. 90 to 91 'C 1o - (3-b) 6.0 g of
sodi um hydr i de(2p222 g siperdad obtdined Glbarsgrapt (1) ap4 ddabdto b edspenaion ofA.86 g of sodium hydride - - -
tetr _Sp/dr of ur ain 38rhiet teteahydrafuran. Tig mikturg is 8tirred aBamblentiténperatuciordd mipbtes 4188 glofimethyt
ar agra
P o 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-d|methoxyphen)n)benzo[b]thlophen-e-
carboxylic acid y-lactone.
M.p. 186 °C

Example 10

4-methoxy-5,6-bis(methoxycarbonyl)-7-(3,4-dimethoxyphenyl)bénzofbjthiophene is freated in the same
manner as described in Example 9-(1) to give 4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)ben-
45  zofbjthiophen-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

(1) 20 g of 4-oxo-r-5-hydroxymethyi-t-7-(3,4-dimethoxyphenyi)-4,5,6,7-tetrahydrobenzo[b]furan-c-6-car-
boxylic acid lactone, 54.4 g of cupric bromide and 5.30 g oflithium bromide are dissoived in 300 mi 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 hydrochioric
55 acid and extracted with chloroform. The exiract 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-s-hydroxymethyl-i'-(a 4-d|methoxyphenyl)benzo[b]furan-e-carboxyllc acid lactone are obtamed
M.p. 255 °C
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cessﬁvely. The mixture Is stirred overnight. Water is added thereto and the
mxture is extracted with chl oro- forn1 The extract is dried and evaporated.
under reduced pressure to remove theERHPFIAEBT The residue is purified by
silica gel columm chromat ography [sol vent hexane - ethyl acetate (1::1)1,
and the el uat e(2) & saion of 204 g of the et ohtaired in/paag@bh (1) in 10 mi of N,N-dimethytformamide are
3- di met hoxynet #dded @ogwisertaes suepepsich ofl0.32 gt sddiyryhipdride ip[39 miif N ddimeshyifermanide. Iheoit
as an ON. NVR( @E@ﬁsﬁm@}am@"mﬂl&am@m% mipuise. 193 °f:§H}h,Y‘ lq;lldgare@gdedgp{;to The piztures
OH), 5.44 (s Heda’@"'B'B"t("&'Pi"aFﬂem"Gh"Ff? and eya F‘% tha;eswato "l?’f’e t!’?ﬁé""e"‘
product dbt ai nﬁ’&tef‘ﬁa af#a H“ 3“"& "él’F‘\éfeB g H“’l" rg'l -
chl oride 60 n1 r unde red éenéﬁ resi led bysilica gel column chroma-
4- di et hyl ani nﬁ’ P'PV(WH 3&? ’ﬂa 1 :-uhf :ﬁibff’ %sefg 881egﬂ°fb 'F?SW’%
"C.. 97 ml of tr é dnanoRReT fu°dnmm' Pl sanme
tenperatyre, and t x ure is stlr- red at anblent tenperature for one

hour. Water %%mﬁgpﬂﬂoﬁ the reaction mxture. The organic |ayer |s sepa-

rated, and t | ayer is further extracted with nethyl ene chl.oi de.
Both of the or YR YofredpBatig Stafing materitil SrEFbateWiht R shméiriahineR 6ithi8 dé Yo ScABEd U Example 7-
bi car bonat e @b (5d) @ BRGpISE bE10, otk dedritN th EBMARNOS i 4kld BRGRIe 1 & givdThe compounds
duced prassushBwrd i tHeddWomeg Table 3sol vent . The residue is recrystallized from
toluéue to give 162 g of 2-(4a- ' L
aoet oxy- 3, 4- di net hoxybenzyl ) t hi ophen- 3- car bal dehyde. Mp. 91 to 92 QC (-a)
10.0 g of the product obtained in paragraph (2) and 4.3 g of dinmethyl -
acet yl enedi carboxyl ate are dis- solved in 50 mM of toluene with heating.
0.05{m. #® trifluoroacetic acid is added thereto, and the mixture Is so
refluXed for 5 hours. The reaction m xture Ii;%gh%orated under reduced- :
pressure to renoy, ,oluene .
to give 7.1 g of {4- hydragxy-5, 6- bls(nethoxycar

nethoxyp@gnyl)benzo[b]t i ophene as col o

(5-b) 68 g of tlhe product obtained In
acetylenedlcarboﬂylate' nd 0.5 35 -

di ssol ved i n 350 {nEx.dfled ol uene. The m xture
evapo- rated undgr reduced pressure to r
recrystalshi zed frjomt ol

4- hydr oxy- 5, 6- bi §( met hoxiycarhonyl)-7-(3 4-diimethoxynhenyl ) hpn7n[ hl L Hi ophene'
as colorless prigns. Th

phyS|co chetfi cal roper ies of this product are ’
I dentical with tfose of jthe product gbtai i n pdlelting pgimtagr aph (4-a). -
(5-ch60 g of thq produdt obtd hed If 4), 34.4 g of dinethyl

acet yl enedli carbojylate gnd 0.6 m of
300 m of benzeng- i i
m of trifluoroad
refluxed for 5 hqurs. T
pressuyre to renoJjeyyhe
toldzﬁe %0.3 g cf12
4- hydr oxy- 5, 6- bi §(net ho
are obtained as ¢
product are | dent

nyl) - 7-(3, 4-dI - -
. Mp. 147 to 148 C. o
h,3-a), 35 g of dlmethyl

uoroacetic acid ar¢g
refl uxed for 2 hours and
ﬁxsolvent The reS|dLe is

_ b 8-Ehm bt B~ G- O—1 R otH~g. . 0. 3
idis added Wheretq, andjthe m xture Is further

e reaction mjxture;i s evhporated underreducgd :
ol vent, and fhe rE%jFue p7d egrystal lized fjom 45

ycarbonyl)-?-(3,4-dinethaxyphenyl)benzo[blt*iophene
s pri-gs. The.physico-chenical properties of this
wifth those of §he product pbtained In paragraph

i cal

triflnbroac=tic acid are dissollved in .-

(5-a). (5sd) The product] obtained injpara h (B-b) is treated in fhe same

manner as descr|5e I n

i ther one of {50 5- a %yé or (5-c¢)
car bonyl ) -74(3, 4.oc$ethb H%nyl)benzo[b]t i ophene

4- hydr oxy- 5, 6- bi §( et ho
are 1
| 50
K]
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obt i ned ‘as "col or | ess prisns. The physi co-chem cal properties'of'thiSf

product are Identical
(5-a). (6) 35.0 g of the product obt&f%
(5-c) or (5-d) are dissolved in 20 56

(5-Db),

T788%i t her one of paragraph
m  of -

with those of theg@roduct obt ai ned I n paragraph

(5-a);:.ll

N, N-di net hyl f or mami de. The solution |Is added dropwi se to a sUspenéion]of'” o
4.17 g of sodiumhydride in 100 m of N, N-di nethyl fornmam de. The mxture Is..

stifred at anbi gnt tenperature for

added thereto.
and evapd- rate
Is recrystalliz
of S

4- met hoxy- 5, 6-b
. "M p. 118 0C (
30 m of et hano
par agraph (8) a
for 55 - ho
is acidified w
acet at e. ssThe ex
resique is drie
anhydri de. The
evapor at ed unde
crystallized fr
4- met hoxye 7- (3,
anhydr{ de M p.
4- hydr oxy-5, 6-b
Is treated In t

one hour. 14.8 g of nethyl
he rixture is stirrpd at anbient fenperature for 3 hotrs
] under reduced prespure to renove}the solvent. The regidue

gq4fr
/) 4.

Ir s.
p5di
ract
5ol ut
bm et

P04 t

s(nH

e
[ € a(

l ung

1 €U

he sd

on1q%2ﬁg acet at

t hoxycarbonyl ) -
0 g of sodiumh

 to 14 EP

yphenyl ) benzoi bi t hi
ssol ved in a_nixtyr

7- (3, 4-di net ho
ydr oxi de-are d

7 178 B 0ive 226 g

dphene
6 Qf _

—30—d—of-vatert 4.0 9 of the
ded thereto, 0 the m xture s refluxed with heat}i ng
After cool ed dojn to anbient fenperature, the mxtjure
| ut edcysycigl of i c acid and extgmed gdawi¢h ethyl |

s drie aporated to renove the solvent. T _
er reduced prespure andMdi ssoj ved in 15 n of acetfic
ion is refluxed or one hour and 1

hyl

acetate to
- di et hoxyphenyl ) benzo[ bj t hi ophe
0 20ZHQOCEeNDI
s(mgt hoxycar bonyl ) -
iIne manner as degscribed in Exanple 7-(7). ‘The

wi th hggﬂrm
0 CENPTEhe s
gi ve 2. 6 0gHef
5,6- 10

e 8 15 176 *C o
7- (3, 4-dl met haxyphenyl ) benzo[ b] t h

s re-

dl carboyylic

‘Lphéne"

thu3aobtg4ned pfodudt is treated inf the same nanner as described in Exanple -
7-(6) togive R & =
4- et hoxy- 7- (3, J- di fet hoxyphenyl ) benzo bj t hi ophen}- 5, 6- di car boxyl I ¢ - |.
anhydri de. The physijco-cheni cal prdperties of thijs productare identicql = .
with those ofthélbr(dUCFGBQQOgéﬁﬂsq. Example 7-(Ml512® EB2nfle 9 (1) ¥5.5 .9
of 30 . _ | Y RO
4- hydr oxy-5, 8- b} s( m¢t hoxycar bonyl ) -}7- (3, 4- di met hdxyphenyl ) benzo[ bi t hi pphene
are dis- solved]in 250 nl of tetralydrofuran. 21.}6 ml of 1 OM | N
borane-dinethyl§u1f$de conpl ex are |added dropw sgq 26 theretoat . a}] -
tenpgrature bel pw 100C. The mixurelis stirred at |10 OC for one hour. @After .
slowy waf ned up to}anbi ent tenpergture, ffepm xtjure is stirred at thg e
tenperature ove*hﬁg%é and evapor at ¢dgynge Pducqdi8priesiw eCt o renovej:t he
solvent. 170 mi| of t hanol 0 JQrgacetic acid are addefd to
the residue, anfd the¢ mxture is reffluxed with hedting for 12 hours. ‘ter
the yeaction mkture |Is. | ed dowmj_to anbient tanperature, crystallije-
preC|pité$es arp coll ec by filtqation, washedw th nethanol and drjed
19 C.Hso/@ 165 to 167 °C
45 . - 0CzHs |
50

55

17
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30 with air. 66.8 g of ' ' _
4- hydroxy 5- hydr oxynet hyl - 7- ( 3, 4- dinethox henyl)benzo[bjthlophen 6- carboxy
lic acid rlactone are obtained as paﬁ ﬁ)cﬁ/@ crystals. Mp. 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 m of tetrahydrofuran .The
m xture Is stirred at anbi ent tenperature for 30 minutes. 4.83 g of nethyl .
35 iodid rethytfFormeamdg—areagded thereto. . 1jhe
m xture i s stfirrec overnight. Fe re- action mxjture is evaporated quer .
reduced Pressjure tjo renove the gol vent. resijdue 1Is recrystaliized;from
toluene to gilve,3g.8 g of _ 1210 'C B S
4- met hoxy- 5- ynet hyl - 7- ( 3, 4- di metiho enyll) benzol bj t hi ophen-6- } -
carboxylic acjd y-Jl actone. Mp. 186 0C 40CExanplle 10 j :
4- met hoxy,- 5, net hoxycar bonyl ) - 7- (3, 4- di net hoxyphenyl ) benzo[ bl ] t hy ophen
e is treated | e sam@3nmanner Jas™described i n{Exanple 9-(1I) to gi.vel .. .
4- met hoxy-5-h ynet hyl - 7- ( 3, 4- di net hoxyphenyl}) ben- 45° S
zo( b] t hi ophent 6-cgrboxylic acid}lacto yhe physi co-chem cal propert}es of
this product jarggijdentical with t%o%e e &Hcdugugonzﬁrued I n Exanpl e -
9-(2). Exanpl iso(l)zogo°= 0CH, - - -
4- oxXazr - 5- hydy oxynet hyl -t - 7- ( 3, #dineth8§§bhenyl)-4,5,6,7-tetrahydrob}nzo[b
]furan-c-6-caf- boxylic acid | adtone, 54.4 g of {cupric brom-de and 5.{30 g
of |ithium bromde—aredrssorved—T 300 1m0l acet- onitrile. The mXxture.
Is stirred with heating for 15 hours. The reaction m xture is evaporated
undeév;edUced pressure to renove the solvent. Water |s added to the

e

resi &aneladfre s acidified with hydrochloric 55 acid and

extracted With chI orof orm The extrac S dr ed and eva orate enpve -

t he sol vent. I°f?e‘?' 'g ’9’ é ‘f "2°°'“'°f_r o
ll'gl’b nt adde at C and the

precipitates a du I rt “

hydr oxy- hydrﬁx‘ﬁ }_ I p 'E sﬁﬁﬁ}i%&iﬁy § ’X{]réhé

acid | actone amd ken s‘z s ne

sol ution of 2. e,gra Ld &hl ,i; e'-_ :
N, N-di met hyl f ogRsig @aﬁa&d%ﬁ@dé&@ﬂﬂs&% tJr&n&e%%&@&iE *rﬂé‘reQ ue ane‘a bPLilica gel ’
sodi um hydr i degolyfn 3horftogRiptyNsNert: RERErRY. biha65E @ 91)L fheBuhte |§déﬁtﬁmée3 falsiglof £0

at anbi ent t enpeg.atettioRy- oi-d&&nmymrzmamp&sn%?s-acﬁfaweﬁ,u b obt&lRHdGE ambie added’
thereto. The m Xt INMR(EBCIS b): 8.8®E, 3H),2088i(€ BHY, 80D/ M), E781 0114 (A BHJ, 8.02301H), 9.86 (s, :
evapor at ed unds)resdys; ed) pressur et orenove the solvent. 5 Water |s added
to the resi due) g d the protiuct abtained i pevagraghd1)eTi4 mi of imeth)l ecetienedicarbblodntesant peeonl
|'s driedsand edf&ifiacroacsticecid aredissolvedul {faxd offyerzena. The midure ie refived withehesting fos 23 houishe
resi due |s purdntieagorsigd uidprredycag@tessurd teremovetthanoiyent. (Theesidieys plrifisd brsilica geheolumme

- ethyl acet ateromatography [solppnk hexanert athy] apeteis (2] Sl gedthe eluaty iy eondengml. §3%gfof 4-hydroxy-
4- et hoxy- 5- 5,8-bis(methoxycarbonyl)-7-(3,4-dimethoxyphenyl)benzolblthiophen-2-carbaldehyde are obiiained as an

. oil.
A NMR(CDCls, 8): 3.62 (s, 3H), 3.86 (s, 3H), 3.93 (s, 6H), 6.92 (s, 3H), 8.26 (s, 1H), 9.96 (s, 1H)
{3) 8.33 g of the product obtained in paragraph (2) are dissolved in 50 mi of tetrahydrofuran. 4.5 mt of 10M
boranedimethylsulfide complex are added thersto under ice-cooling. The mixture is stirred at ambient tem-
perature overnight and evaporated under reduced pressure fo remove the solvent. 30 m! of methanol and
catalytic amount of trifluoroacefic 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)benzolblthiophen-6-carboxylic acid y-lactone are obtained.
NMR({de-DMSO, 8): 3.75 (s, 3H), 3.93 (s, 3H), 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 (s, 1H)
60 {(4) 1.25 g of the product obtained in paragraph (3), 0.70 g of potassium carbonste and 0.27 mi of methyi '
iodide are dissolved in 20 mi of N,N-dimethyiformamide. 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 svaporated under reduced pressure
fo remove the solvent. The residue is purified by silica gel column chromatography [solvent: ethyl acetate],
58 and the eluate is condensed. 0.97 g of 2,5-bis(hydroxymethyl)-4-methoxy-7-(3, 4-d|methoxypheny|)ben- o
zofbjthiophen-8-carboxylic acid y-lactone is obfained.
M.p. 164 °C
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hydr bxynet hyl - 7- (3, 4- di et hoxypheny! ) benzo[ bj f ur an- 6- car boxylic acid.
| actone. M p.214'C 10 Exanples 12 toePbsdés®@arresponding starting
materials are treated In the same manner either as described In Exanple 7-

(1) to (5- d)E,agiﬁleggarrpl e 9 or 10, or as described in Exanple 3 or 4 and
Example 11 t t he conpounds 15 shown In the following Table 3. 20

Tabl e 3 25 S~~725% of Miirox8 s M (nhdrElgmB R G, 4ethbxypherbeftdbithiophen-6-carboxiic acid

gll76 "'C - C"paééw are dissolved in 5 ml of N,N-dimethylformamide. Said solution is added dréﬁwl asuspensionof .- - -

~~J 5  0.20 g of sodium hydride In 20 Bt N;N=diR6thyormanfi. the #ib&ure ié 8tirRY aPardiflent temperature
- C2HS for 30 minutes. 1.20 g of methyl iodide aré@idded thlefdlo. The rifturé s stirred at aritfidnetbepdriture for 3
180 to 182 *foudsmnd Gvapérated under redutddptastre to remove the solvent. The water is added ¥GheTesidifa, ahd
- CH2CO2C2H  the mixture Is extracted with chioroforihSThe kfiradt isdriedand&vapdtdied under reduced pressure to remave
186 t 0 187 *fBe&iBleht. Thedédidue is purified by silica gel-c@iiBn chEomatography [solvent; ethyl acetate], and the eluate
165 to 16@ JOscondensed. 0,97 g of 2-methoxymethyl~4-methoxy-5-hydroxymethyl-7-(3,4-dimethoxyphenyl)benzo[bjthio-
_ phen-6-carboxylic acid lactone is obtained. : _
M.p. 175 to 176 °C '

Example 24
15 _
2,5-bis(hydroxymethy{)-4-methoxy-7-(3,4-dimethoxyphenyl)benzo[bjthiophen-6-carboxylic acid y-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]bjthiophen-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.

LN
EER

Claims
25 Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE .

1. Abiphenyl derivative of the formula

wherein Ring A is a thiophene or furan ring which may have a substituent selected from formyl group, a
( C4-C; alkoxy-methyl group and hydroxymethyl group; Ring B is a ring of the formula:
.'--..2‘-: 40 . . . .

. X

45
each of R! to R3 is hydrogen atom, a halogen atom or C4-C, alkoxy group, or Rt is hydrogen atom, and
R2? and R? are combined together to form a C,-C, alkylenedioxy group; R4 is a C4-C, alkyl group which
“may have a substituent selected from a C,-C, alkoxy group and a C,-C, alkoxy-carbony! group; Y is me-
thylene group or carbonyl group, or a pharmacsutically acceptable salt thersof.
80

2. A compdund as claimed in claim 1, in which each of R? to R? is hydrogen atom, a halogen atom or a Cs-
C; alkoxy group. ' .

3. A compound as claimed in claim 2, in which Ring A is thiophene or furan ring which may be substituted
55 with hydroxymethyl group, R! is hydrogen atom or a C;-C, alkoxy group, each of R? and R® is a C4-C,
alkoxy group, and R* is a C-C, alkyl group. _ .

4. Acompound as claimed in claim 3, in which Ring A is thiophene ring, Ring B is a ring of the formula

19



45 ., 0C21HG so 50——~EP~G—-386—?—7—8—BF—

20 210 C CI

o3 21 EPO38OFIRRY0 to 171 mgjﬂuuwﬂlll)
16,9 gof 3-dinet hoxyrret hyI 2 (a met hoxy- 3, 4- di net hoxyben

di ssol ved i Ex@0i@= 28 of tetrahydrofuran. 37 5 mM of 1.6Mn-butyl lithi um In
hexane are added dropwi se thereto at -78 'C, and the 25 reaction -

m xture |'s war h&ts ofg-tydroxy3s-gaydronemetivl)-7-G.4adimethoxyphenyiibsoeelpithiophenditatbprotic agld
-78 0OC, 4. 3 viqctope amydirpolved in8 mhef NiNbdimethyifiarnagyde. Seidselytion isaddad gropwipeeto gisyspensienofs -
stirred foor 99 oA sadiugchydridn in 20.m of N Nlimethyfiqamamide Togipiere s sirredsat amblerns tamperature
t enper at ure. f°"?ﬂ é“"f'ﬁa%ﬂ L?P g °T 'get%ﬁ"?ﬁ’ef "}’%ﬁf’dﬂﬁ theretg; Tha F’@‘B"%‘ﬁﬂ"ﬁi‘ ?‘éma'E'Ft&smPg'FWPrf%'&

for one hour™ i
aqueous SOdItEﬁﬂ‘ he’a Q%&? ﬁ'd(? WH:’{ and:ﬁl e
eiuced oo S Ma 3 y bua
gel 30 rHéTEL &W" ent ne : ace a

and the el ueﬁ 1 S10G PEVEE nse g of 2-

(a- nmet hoxy- 3, 4 dlnethoxybenzyl)thlophen 3, 5- dIcarbaIdehyde are obtalned as
an oi | . NVR(gkRhe24 @): 3.40 (s, 3H), 3.86 (s, 8H), 6.05 (s, 1H), 6.78 -

7.12 (m 3H7 802 (s, 1H), 9.86 (s, 1 H, 9.99 (s, 1 H. (2) 14.6 g of the
product obt ai nEskbisydaayragtyiaimdtoky-7-(3,41diféth6XyphehylibénBofblthiophen-6-carboxylic acid ~y-lac-
acet }I’e nedi aerelixtrepted inghecsaste oamerds ddscribed in Biambis 28, RuakioRt@tlycs-Rethcky Brhgdroxyme-
di ssol ved i rihl-3(B4tlimethoxyehendhenzoldjthippmnéaarbexyicacidddctona e dbtaingdn heati ng for 20
hours and evapUreatysido-gratical prapertiescsiithis produst areidenticat withdhase ¢fthe produciebteined IfExample -
residue #s @Fdrified by silica gel colum chromatography [sol vent: hexane -
et hyN.acetate (2: 1)], and the eluate is condensed. 8.33 g of 4-hydroxy- -

5,6- bi s( et hox car bonyl ) - 7- (3, 4-di met hoxyphenyl ) benzo[ bl t hi ophen- 2- car bal de " '

hyde are obt%{ d as an oi. 4o NI\/R(CDCi 3, 8): 3.62 (s, 3H), 3.86
f)fs tﬁg) pFoduct {"s’f %ﬁﬁ%néﬂp"?“gpa‘%"é"#’mp%sgﬁs A2 SEFSDEGF%%:B@@ gﬁ)m??’%sgg -
t et rahydr of ur a?‘ce r@,%agje#ﬁmop&;gnedl met hyl sul fi de conpl ex are added

t her et o under
overni ght and evaporated under reduced pressure to remove the sol vent. 30
m -of meshanol and catal ytic anmoun ﬂ:! ¥ uoroacetic acid are added to the -

residue. The nmixture is refluxed iti%hg for 45 . 3 hours and. -
cool ed down to anbient tenperature.~Cryptdf line precipitates are coll ect ed L
by filtration, wash- ed with rrethanol 2 dried with air. 575gof
4- hydroxy- 2, 5- bi s(hydroxynet hyl) - 7- il et hoxyphe-

nyl) behzet bl thi ophen- 6- car boxylic &l d
8):-°3.75 (s, 3H), 3.93 (s, 31-), 4.63-:
5.50-5.85 (m

K87 (m 2H), 5.26-5.38 (m 2H),

. wherein Ring A is a thiophene or furan ring which may have a substituent selected from formy! group, a ;
C,-C, alkoxy-methyl group and hydroxymethyl group; Ring B is a ring of the formula:

oR*
o, XX
45
each of R! to R8 is hydrogen atom, a halogen atom or C,-C, alkoxy group, or R? is hydrogen atom, and
R2 and R? are combined together to form a C,-C, alkylenedioxy group; R*is a C4~C, alkyl group which
may have a substituent selected from a C,-C, alkoxy group and a C,-C, alkoxy-carbonyl grotp; Y is me-
thylene group or carbonyi group, or a pharmaceutically acceptable salt 'thereof
" &0

2.  Acompound as claimed In claim 1, in which each of R1 to R3 is hydrogen atom. a halogen atom or a Cy-
Cy alkoxy group.

3. Acompound as claimed in claim 2, in which Ring A is thiophene or furan ring which may be substituted
55 with hydroxymethyl group, R1 is hydrogen atom or a C4-C, alkoxy group, eachof R2and R3is a 01-04'
alkoxy group, and R¢ is a C4-C; alkyl group. .

4. Acompaund as claimed in claim 3, in which Ring A is thiophene ring; R_inig,B_ Is a ring of the formula'- '
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e mxture Is stirred at anblent tem perature. - -

~RBact one” are obt ai ned. NNR(erIVBO':



1H),” 6.93-7.13 (m 3H), 7.52 (a, IH) 50 (4) 1.25 g of
obt ai ned I n paragraph (3), 0.70 I’oot assi um car bonat e iﬁﬂ@'ﬂﬁjm““!m“l
met hyl iodide are dissolved In 20 n1 of 380 7RE &1 met hyl f or ma

|s stirred at anmbient tenperature for 4 hours and evapor ated under reduced

pressure to renove the solvent. Water is ggiled to the residue, and the.

m xture is extracted with chloroform T xtract is dried and evaporated .. -
under reduced pressure to renove the sol . The residue is purified by _
silica gel colum chr orrat ogr aphy [solvent: ethyl acetate], 55 - and the

eluate i ¢ condeps

2, 5- bi s(hydroxM% W"ﬂmﬁeﬁaﬂb‘}f ‘?"d(R§ '%“%’?W’ﬁ‘t?x%ﬁeﬁﬁﬁ"&%“" L -
zo[ bl t hi ophey)- KRy ) Ghinf . iRRRI Hing A Rt 3hd\@on ridy Bo subBifunsduth Rycroxy EP
0 386 778 Bl E iﬁgﬂﬁéfg gfj:theformula d T
4- hydr oxy; 2, 5-bi's hydroxynethyl 4- di met hoxyphenyl ) benzo[ bl t hl ophen- 6-
carboxyllc acid y-lactone are dissolved ig 5 m of N, N-dinethyiformam de.
Said solution'is added dropwi se to a su nsion of ‘5 0.20 g of sodium
hydride In 20 ml of N, N-dinethylformani d§. [The mixture i's stirred at

anbi ent tenperature for 30 mnutes. 1.2 of methyl |odide are added

thereto. ssfhe m xture is stirred at anbient temperature for 3 hours and -~ . .
evaperat ed und@‘smd%rﬁs%ﬁ&awmsw WIY\I%'n?thY'SFHGWWater is added -

to the reS| Aﬁ"? gca[n uptgﬂ E g ﬁP%"’ﬁ'B"‘*P‘@‘%f& r'rl%ég'lgr}‘ﬁ?xtract
is dried an
residue is puri me& YAk cg““ﬁ'elt;r @S‘I"i@p Hgrgce dical 5°g°?% y}n plvet i
acet at e] # and Wﬁoc@és@ﬁfpﬁpﬁﬂgabi§heﬁﬁﬂ§ﬁ&§r€dfth9fo%lag of '
2- met hoxynet hyl - 4- et hoxy- 5- hydr oxymet hyl - T- (3, 4- di et hoxyphenyl)benzo[b]th‘
i 0- phen-6-carboxyllc acid lactone I's obtgined. Mp. 175 to 178 OC Exarrpl e
24 15 ‘Tﬁo _
2, 5- bi s(fydroxynet hyl ) - 4- met hoxy-7- (3 wﬁ- xyphenyl)benzo[b]thl ophen 6-
carboxyllc acid P-lac- tone Is treated N sane nanner as descrl bed in -
Exanpl e 23. 2-net hoxynet hyl - 4- met hoxy- 5- hydr dkyne-

t hyl - 7- (3, 4- di met hoxyphenyl ) benzo[ b] t hl odfief}- 6- car boxylic acid Iactone is
obt ai ned. The physi co-chemnical propertpesp ghis product are identical
with thosg of the product obtained In Exanffe 20 23. dains 25 (_:Iai ns for .
the foll ow ng Contracting States AT, BE, CH DE, DK, FR GB, IT,--Li, LU

N!‘ SE 1. A bi ph re%lRl t'lye(rale grffurL hﬁn w(g{cﬁlnjwaﬁhav as bstituent selected from for, l‘({u a

<: wherein Ri n l ﬁ E@ ﬁgﬁé i

sel e&.t,ed from ,s h y ,gg,glégm Ex Lby .
group; Rishg B 'a'ﬁ(yl@neﬁio% Ytl thyh¥h @borcar Bl group, or a pharmaoeut'callyacceptablesaltthere- o

of, which comprises treating a tetrahydroblphenyl compound of the formula:

e a0

wherein ORS is a protected hydroxy group, and Ring A, R1 to R® 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 pharmacsutically
acceptable salt thereof.

" 8. A process for preparing a biphenyl derivative of the formula:

20



OR4.or 45 each of Rl to R3 is hydrogen atom a hal ogen atom or CI-C& alkoxy
group, or Rl |Is hydrogen atom and R2 and R3 are conbi ned t oget

a Cl-C4 al kyl enedi oxy group; R4 is FRAIEITERYy| group which -i qmlmgw"{mlmml‘
substituent selected froma Cl-C4 al koxy group and a G -C4 al koxy--car

group; Y is ne- thylene group or carbonyl group, or a pharnaceutlcally
acceptabl e salt thereof. 50 2. A conpound as claimed in dlaim1, in whi ch
each of Rl to R3 is hydrogen atom  a hal gden atomor a Cl- C4 al koxy 'group.

3. A conpound as clained in claim 2, ' Ring A Is thiophene or. fturan
ring whi éh may be substituted 55 wi met hyl group, R is hydrogen -
atomor a Cl-C4 al koxy group, each of R3 is a Cl1-C4 al koxy group,

and R4 Is a C1-C4 al kyl group. 4. A conpgoad as clainmed in claim3, in

which Ring Ais thiophene ring, Ring_. B Qi ng of the fornula 190 EP O
386 778 BS1 I 111151 | 14, BY i Example 23 1.25 g of

4- hydroxy 2, 5-bi s(hydroxynet hyl )-7-(3, 4- 8|nethoxyphenyi)benzo[bjthiophen-6<
car boxyl | c acid 7-1actone are dissolved In 5 m of N,N—dinethylfornanide. :
Said solution is added dropwi se to a suspension of 5.-- 0.20 9 of sodium

hydride in 20 Wherih RiNg AheHi tBSHRNE dr AirdiFHnh Which ndyhatd adubldtiftioht SelddtdaloGorl group, a

anbi ent  genper &i-uf dkokPietBi grdip ual Bdroxymethyi Gloupf eabiedf RYto Re B Hditemdtéin, at@iEgen atom

t hereto. The mokd G, alkBxyIrdup,loe ! I8 hydeugin fehh, ah®©RIEME R &e eonfbied thgdthar teForaiéic,-C,

ev ap\rl/at ed undekylenedioygoum Reis 8 Gi-6, diyl graupBhich hdydawalsutsstitient Sdiuetetiidnes CG, akage d

t o the resi due groamandiaife-Chaliokyicaghohd grews I icrietiiens griupohdathomt group, or hipbarmadentixelly

is dried and ewvessefabia salf theredewhichdgmprisenrondansinga hydroxyehinhoryl compound pf theformuleh o
residue s :purified by silica gel colum chromat ography [solvent ethyI-
acetate], and the eluate 10 1Is condense;H 0.97 g of . .
2- met hoxynet hyl - 4- net hoxy- 5- hydr oxynet hy¥= 7g (3, 4- d|nethoxyphenyl)benzo[b]th'.
i 0-" phen-B-carboxylic acid |actone |' d. Mp. 175 to 178 ' C Exanpl e-
24 15 - o

2, 5- bls(ﬁydroxynethyl) 4- et hoxy- 7- (3, 4- i (

carboxyllc acid -y-lac- tone is treatedgdty the sane manner as described in -

Exanpl e 23. 2-met hoxyr net hyl - 4- met hoyy-&gi oxynme-

t hyl - 7- (3, 4- di met hoxyphenyl ) benzol b] thi ogkeh- 6- carboxylic acid Iactone Is

obt ai nedg, The physi co-chenical properties of this product are Identlcal- T

wi.th those of .the product obtained In Exanple 20 23. Cains 25 Cainms for -

'lt\lflje fS(I; | | oW Ng @AGEIR RIdg AR teFORhE@' are £ib. saéas detthed Riuve, OKa selit Rlere@ﬁv:thb?ombdund df Ule '
formula

gt hoxyphenyl ) benzogb] t hl ophen-6-

R#-X - .
\./' 35 wherein Xis a leaving group, and R* is the same as defined above, and, if required, converting the product
into a pharmaceutically acceptable salt thereof. '

9. Aprocess for preparing a biphenyl derivative of the formula:

50 wherein Ring A is a thiophene or furan ring which may have a substituent selected from formyl group, a
C+-C,4 alkoxy-methyl group and hydroxymethyi group; each of R to R3 is hydrogen atom, a halogen atom
or a C-C, alkoxy group, or R! is hydrogen atom, and R2 and R? ars combined together to form a C4-C,
alkylenedioxy group; R#is a C-C, alkyl group which may have a substituent selected from a C-C; alkoxy
group and a C-C; 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



1. A bi pHenyI derivative of the fornula wherein Ring A
furan ring which nmay have a substituent selected fromfo
al koxy-met hyl group and hydr oxynet hyF E)?Wﬁaa ng Bis a, m’% m‘&m,a
formula: 40~~~~~~~~~~~ R or 45 each of RI to Rs is hydrogem &

atomor Cl-C4 al koxy group, or Rl is hyctﬂpsgen atom and R2 and R3 are“

conmbi ned together to forma CO-C4 al kyl e e(p,)Ry‘ group; R4 is a Cl-C4 al kyl
group which may have a substituent ¥d froma Cl-C4 al koxy group and a
Cl -C4 al koxy-carbonyl group; Yis <1413 Rg‘r oup or carbonyl group, or a
pharmaceutically acceptable salt ther eof 50 2. A conpound as clainmed in -
claim1, in which each of Rl to R3 is hffdfogen atom a hal ogen atomor a .
Cl- C4 al koxy group. 3. A conpound agsetRgnRH in claim2, in which Rlng A
i s thi ophene or furan ring which may be g&bstituted 55 with.
hydroxyg},hyl group, Rl is hydrogen atomor a Cl-C4 al koxy group, each of -

R2 and s a Cladidn 8dck 9ree oHd ﬁ’”i@a C?aedallg rbui, ﬁ!dﬂng%n@kkWR‘gfeQH@saméas ebfined
conmpound as cl ai pigWe, lofa et SeFBofto reki h Rer A 1's thiophene ring, ng-

Is a ring of they) de&hﬁg tlanlcafboEﬁ’athoﬁ%@:nzz&ﬁllﬁle%llamﬂby déhydiisdh Q@&ﬁfrﬁhﬁm
each of R2 and Reonivértingithd wadyictditdd/pharnteiosltibifly acseptableldt thgegfip. 5. A conpound
as claimadl in claim3, in which Ring Ais furan ring which may be -

subskit ut ed mt&pmmamﬁﬁwengwewmmtngfoeml% aring of the fornmula 10 -

R is- hydrogen atom each -of R2 and R3 is methoxy group, and Y is met hyI"ene_"_'_'_,

group. 6. A pharnmaceutical conposition
effective anount of the conpound cl ai (g
phar r*@"celft’l cally acceptable carrier,
process for preparing a biphenyl der| vat i
y .y wherein Ring Ais a thiophene or f
substltuent sel ected fromfornyl groupg®a™
hydroxyr’nghyl group; each of RLto R3is h
Cl-C4 al koxy group, or Rl is hydrogen atom and R2 and R3 are conbi hed- .
together to f orvemin®ing®@4isakiophene eEtlax ing@hiBinted with rﬁdresqtdihyﬂyega&pgf@chmamoxyme-__

car bonyl gr oup, thyd rurd) Ring BieCsarinh olhd fosmuC cept abl e sal tt here-

Yconprises a pharnaceutically -
i her one of clains 1-5 and ‘a
r disintegrant. j. 20 7. A
of the formula: * O25 30
untging whi ch may have a

al koxy-not hyl group and -

35 each of R* to R? is hydrogen afom, a halogen atom or a C,-C, alkoxy group, or R, is hydrogen atom, and* -
""R2 and R? are combined together to form a C,-C, alkylenedioxy group; R4 is'a-C4-C, alkyl group which = -
may have a substituent selected from a C;-C, alkoxy group and a C;-C, alkoxy-carbonyl group; Yisme-. =
thyiene group or carbonyl group, or a pharmaceutically acceptable salt thereof, which comprises reducing -
_ a bipheny! derivative of the formula o
N g

50 wherein Ring A2 is a thiophene or furan ring substituted with formyl group, and Ring B, R1toR¢and Y
are the same ag 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

s5 1. Atetrahydrobiphenyl compound of the formula:

22

{8r ogen atom a hal ogen at.om or .- a._'.'



of , ,which conprises treating a tetrahydrobi phenyl corrpound of the forrrul a:

Bfgt ect ed hydroxy group, and Ring AEPFQL?‘a%nFE%I and ssreRt Eewmmmﬂ"lmml .

above, or a salt thereof with a fluorine Ion-donor, and, if reqGirkd,"
converting the product into a pharnmacggti qe® y acceptable sal t thereof 8.
A process for preparing a biphenyl derixafive of the fornula: 52 20 ;;_'
-L S OR4 5 10 wherein Ring Als 3 pene or furan ring which nay
have a substituent selected fromfor ip, a 1l Cl-¢4 -

al koxy- mét hyl group and hydroxynet hyl each of Rl to R3 is hydrogen
atom a halogen atomor a Cl-C4 al koxy or Rl is hydrogen atom and
R2 and R3 are conbined together to fgaw y»cn al kyl enedi oxy group; R4 is
a Cl-C4 al kyl group which may have a subgtituent selected-froma Cl-C4
al koxy group and a Cl -4 al koxy- carbonyl group, Y is nmethyl ene group or

car bony| ‘gr oup whgg,n ﬂ,nghgr ﬁgﬁ%&%&ﬁn ass%lagﬂgﬁnﬁ%&ﬁgd froidein) oro _
conprises cond %rléié?ﬂ\xﬁm bredp/an Rl 10 RIB hjdrigBhAtéin, ad ogzﬁ S
2. SO wher ei N B 16, ek greip, BFRAT Y amo hﬁd REGHE RE.Sre SMbINGE gt héd Wornts CC,
salt thereof WaiklenBdi6xygioa Ofs 86 pio{%ete RO 93‘018,4( i¥mathlyene group\brRaBbrYi gioub sor &salt

| eaving g oup, tiekdf. R4 is the sanme as defined above, and, if required, .
converting the product into a pharnaceutically accept abl e sal t thereof 9. = .
A process fdR Pdispheivialg comasimsdabinpiforeide:i vati ve of the fornula: 40 R
OR wherein Ring Ais a thiophene or furan rlng whi ch may have a
substituent selected fromfornyl group, M‘Cl C4 al koxy-net hyl group -and
hydroxymé hyl group; each of Rl to B g ;(lgen atom a hal ogen atom or " a
Cl - C4.al koxy group, or Rl is hydrog and R2 and Rs are conbined -
together to forma Cl-C4 al kyl enedi O:R®4 |s a CI-C4 al kyl group -
whi ch may have a substituent selected a Cl:C4 al koxy group and aCl-CG4. -
al koxy-carbonyl group; Y is nethylene g or car bonyl group, (o] - :
phar maceltical |y B® | o

wherein Ring A is a thiophene or furan ring which may have a substituent selected from formyl group, -
0 C,-C; alkoxy-methyl group and hydroxymethyl group; each of R to R? is hydrogen atom, a halogen atom

or a C4-C, alkoxy group, or R! is hydrogen atom, and R2 and R? are combined togethertoforma C-C, =

alkylenedioxy group; R4 is a C4~C, alkyl group which may have a substituent selected from a C1'-C4' alkkoxy -
group and a C4-C, alkoxy-carbonyl group; each of Ré and R7is a 01-04 alkyl group, or a salit thereof S

\__, ss 13. The use of a compound according to any of the preceding claims 1-5 for the making of a medicament for
Co hepatic diseases. :

Clalms for the following Contracting States : ES, GR

1. A process for preparing a biphenyl derivative of the formula;

wherein Ring A is a thiophene or furan ring which may have a substituent selected from formy! group, a
C,-C, alkoxy-methyl group and hydroxymethyl group; each of R! to R3 is hydrogen atom, a halogen atom

55 or a C;-C, alkoxy group, or R! is hydrogen atom, and R2 and R® are combined together to form a C4-C,
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



55 ° . dacceptable salt-thereof, which conprises either (1) Subjectiftg—a— _ _
di car boxyl ate conmpound of the fornula: 21 EP O 386 7738S8{im :
1111111 O R4 02R& 50 Rs wherein eachER$38I7EBY R7 is a Cl m”"“””“‘é”ﬂ I"L -
and Ring A and Rl to R4 are the same as defined above, or a*salt it b
reductive |actonization or (2) hydrolyzing the dicarboxylate conmpound or a
salt thereof foll owed by dehydration, 4 iiR% equired, converting the -
product .Into a pharnmaceutical |y accept abl alt thereof. 16 10. ‘A process .
for preparing a bi phenyl derivative o rula: 0 20 Rl -26 wherein .Rlng
Al. is a thiophene orfuran ring substi i ¥h hydroxy-nmethyl group or a -
Cl-4 al koxy ne- thyl group; Rng Bisa ffiny of the fornmula 30 - -~ -
OR XtX or A each of RL to R3 is hydrog aPom a hal ogen atomor a Cl-C4
al koxy group, or Ra |Is hydrogen atom,and B2 and R3 are conbi ned together”
to forma Cl-C4 al kyl enedi oxy group; T4 -i ,aRtl-C4 al kyl group which may ..
have a suUbstituent selected froma C -4 &l koxy group and a C1-C4 | _
al koxy-carbonyl group; Y is ne- thylene group orcarbonyl group, ora .
phar maceut i cal lyhedfs &P lsdrdtochd hjddk B0, andMAdA) RF RFRBhEP e HLufib Biefined abave,
bi phenyl deri vt ¥ ufeleof with afiBériblor déher, drd, ifkequirl, convertingfied grdatlct Rk dbnéimabetiticlily -
t hi ophengs or f WesBtabib Bk theegt i tuted with fornyl group, and Ring B, RL to R4
and .are the sane as defined above, or a salt thereof and, if necessary, . -
al kyl‘ati ng tdhe Amraseasdor prepariig a bipheny derivative of thefotniwexr  converting the product - . -
into a pharmaceutically acceptable salt thereof. 11. A tetrahydrobi phenyl
conpound of the formula: 22 _

: 20

-
wherein Ring A is a thiophense or furan ring which may have a substituent selected from formyl group, a’ |
30 C~C, alkoxy-methyi group and hydroxymethyl group; each of R? to R? is hydrogen atom, a halogen atom
' or a C4-C, alkoxy group, or R is hydrogen atom, and R2 and R? are combined together to form a C4~C4
alkylenedioxy group; R4 is a C-C, alky! group which may have a substituent selected from a C,-C, alkoxy -
group and a C4-C, alkoxy-carbonyl group; Y is ' methylene group or carbonyl group, or a pharmaceutically
i‘\ S/ acceptable salt thereof, which comprises condensing a hydroxy-biphenyl compound of the formula; . -
G s -

45 o
whersin Ring A, R to R® and Y are the same as defined above, or a salt thereof with a compound of the
formula ' o
R4-X
whersin X is a leaving group, and R* is the same as defined above, and, if required, converting the product
s into a pharmaceutically acceptable salt thereaof. '

3. Aprocess for preparing a biphenyl derivative of the formula:

&6



EP O 386.778 Bl * C LNOB tto 10~~~~~~~~ wher ein Rlng/-\lsathlopnene o
or furan ring which may have a substituent selected fro S
Cl-C4 al koxy-nmet hyl group and hydrox?n%?”ﬁf 5'} oup; each W“Ilmgg!!mum
hydrogen atom a hal ogen atom or a Cl-C4 al koxy group, y sogen

atom . and R2 and R3 are conbi ned toget herogo forma Cl- C4 al kyl enedi oxy. -
group; OR6 is a protected hydroxy groun LB net hl yene group or car bonyl

group, or a salt is t hereof . 12 ard)oxyl at e conpound of the
formula: 01" 20 OGRo 25

12" a 5 RA> .93. wherein Ring Als’ t.|ophene or furan ring which
may have a substituent selected fromfo group, a 30 Cl-&4 -

al koxy- et hyl group and hydroxynet hylRYf SypiRteach of Rl to R3 is hydrogen:
atom a hal ogen atomor a Cl-C4 ai koxy gftfup, or Rl Is hydrogen atom and
R2 and R3 are conbined together to forma Cl-C4 al kyl enedi oxy group; R4 i's
a Cl-c4 & kyl group which may have a substituent selected froma C -

al koxy group aflerdin Ritig %ds £dnlophens 6dr lwhlgl'i B%w@@&ﬂstﬁfen@ﬁe&%omor up,a
C -CA al kyl gr @, aikdxy-methidlghoup sHahEdMdxymethy? Group! éach dARE tal# R hidrogdn SEWIUNAIAEEN atom
according to amyaof C}ayn@xspd’r&@ £t RNG h@draderBtonh,” dﬁah%m@mmkmmm&m&mduapept
for hepats ¢ di mk@emBioxygrob;Rs isfa@:-Cl 1 dréliplwhioh Mgy Hags substitubiit golduted frarm a CI=C, allaky
1. A\B rocess f @roupamiean,i03 gfkaxy-barxing giolip; s metiafeny grogpior tanfi groug, braa phérthadetically.
0 50 - acceptable salt thereof, which comprises either St wherein Ring Ais a

t hi.ophene or f ur @hsubjestigs adicarboxylaty cdmpoendaf hefosndle uent sel ected from.fornyl
group, a Cl-C4 al koxy-nethyl group and hxgr‘oxymet hyl group; each of Rl to
R3 is hyd ogen atom a hal ogen atom 56

i's hydfogen atom and R2 and RS are
al kyl enedi oxy group; Y is nethylene
phar maceutical ly acceptable salt ther
tetrahydrgbiphenyl conmpound of the for
1111111141111111111 T3

%%gether to forma C1-CG4

Wbonyl group, or a = .
ch conprises treating a

RP0386778BI

30 wherein each of R8 and R7 is a C-C, alkyl group, and Ring A and R! to R* are the same as dafined
above, or a salt thereof to reductive lactonization or
(2) hydrolyzing the dicarboxylate compound or a salt thereof followed by dehydration, and if requlred
converting the product into a pharmaceutically acceptable salt thereof. o

> 5 - A4 Aprocess for preparing a bipheny! derivative of the formula:

wherein Ring Al is a thiophens or furan ring substituted with hydroxy—methyl groupora C; -C4 alkoxy me-
thy! group; ng B is a ring of the formula ’

50 | © QR

55 each of Rt to R3 is hydrogen atom, a halogen atom or a C4-C, alkoxy group, or R, is hydrogen atom, and
R? and R?3 are combined together to form a Cy-C, alkylenedioxy group; R4 is a C-C; alkyl group ‘which
may have a substituent selected from a C,-C, alkoxy group and a C,-C, alkoxy-carbonyl group; Y is me-
thylene group or carbonyi group, ora pharmacsutically acceptable salt thereof, which comprises reducing:

25

Cl-C4 al koxy group, or Rl -



NC vherei‘'n ORB is a prot ect ed hydr oxy group, and Ri ng A, W
the sane as defined above, or a salt thereof with a quorl

and, if required, converting the proEﬁE?“]ﬂ?B"a phar maceut M Uu”um
accept abl e salt ther eof. 2. A process for preparing a bi phea
of the formnul a:atihdnyP@rivative of the formula , _
20~~~~~~=~~~~ 25 P X

[ ich may have a substltuent

sel ected fromformyl group, a 30 aﬂkoxy met hyl group and '_ R
hydr oxynet hyl group; each of Rl to R ¥ ogen atom a hal ogen atomor .a -

g -4 al koxy group, or Rl Is hydrogen ato and RWand Rs are conbined '
together ‘to forma Cl1-C4 al kyl enedl oxy. h:- R4 is a Cl-C4 al kyl group - .
whi ch may have a substituent sel ectedpdrO¥y RCl C4 al koxy group and a C1-C4
al koxy-cq{;bonyl group; Y is nethylene, groBp or carbonyl group, or a -

phar maceutical |y acceptabl e salt thereof, which conprises condensing a o
hydr oxy- bi phenyineffHRUWa® hiopHaRe £k R surRBusd B F6.3] dhe RunE@; R to Rk aﬁaof

R3 and Y are t hgo thabdnedts deihbd 4608 oAl therebfand Sal t t her eof with a conpound

of the fornula R4- xn\em“ey,akﬁaﬁhﬁmapﬂomyam group, and R4 Is the sane.as
defined above, and,if réquirddeRitther edhyverrtveErrbdutintd dghapiadetiticdly &ddeptable salt thbreofa .
pharkmceutical |y acceptable salt thereof. 3. A process for preparin o
bi phenyl der f-vakhe yae ot compraind ehtaingblpaccodingty a proceesawmdinqwanvef’the@lwss-mrgf@makins
wherein Ring Aqfﬂmad'meﬂiﬁﬂé‘ﬂ%'“%?emﬁ‘l"!f?sﬁ ng whi ch may have a substltuent '

sel ected f =Y f Ohe odf%s t Fin a@g}ma%utlg‘ ll Iéo(r)n)éxsm Bh%lmbﬂ %%exn Llnt
eri X 2

grou e@th of

grouE)L,/or Rl is, b' s?g,ﬁ' atom @%gm ém%}mg% re corrbl ne oget blgr to orm
acCl-Ais aI nedl oxy group; R4 Is a Cl-C4 al kyl group whi ch may
have a substituent sel ected froma Cl-C4 al koxy group and a C1-04 -~ - - :
al koxy- c%%bomkntg“w@ehd s met hyI ene group or carbonyl -group, or a_-
pharnaceu ically - L
Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB IT LI, Ly, NL. SE _

1. Biphenylderivat der Forme! -

30
L
- 35
' \,, 40 wobel Ring A ein Thiophen- oder Furanring ist, der einen Substituenten, ausgewahit aus Formylgruppe,

siner C4-C4-Alkoxy-methylgruppe und Hydroxymethylgruppe, haben kann; Ring B ein Ring dér Formel

oR*
45 oder )@(

ist, wobei jeder der Reste R? bis R® Wasserstoffatom, ein Halogenatom oder eine C-Cy-Alkoxygruppe
ist, oder R1 Wasserstoffatom ist, und R2 und R? miteinander unter Bildung einer C,;-C4-Allkylendioxygrup-

50 pe verbunden sind; R4 eine C,-C,-Alkylgruppe ist, die einen Substituenten, ausgewéhit aus einer C4-C,-
Alkoxygruppe und einer C,-C,-Alkoxy-carbonylgruppe haben kann; Y Methylengruppe oder Carbonyl-.
gruppe ist, oder ein pharmazeutisch geeignetes Salz davon.

2. Verbindung nach Anspruch 1, wobei jeder der Reste R bis RS Wasserstoffatom, ein Halogenatom oder

55 eine C4-C4-Alkoxygruppe ist.

3. Verbindung nach Anspruch 2, wobei der Ring A Thiophen- oder Furan-Ring ist, welcher mit Hydroxyme- _
thylgruppe substitulert sein kann, R? Wasserstoffatom oder eine C;-C,-Alkoxygruppe ist, sowoh! R2 wie .

26



ac'cept abl'e salt thereof, which conprises either (1) subj ecting a

gqﬁarzg()é}él ate Comgpgr ﬁf eggﬁ ]:)r?rgsulé}nﬁ?'wnf%" a Cl-C4 al kyl g”m"”"“mnwwum

A and Rl to R4 are the sanme as defined above, or a salt thereof

reductive | act @ndhﬁbh@il-cﬁNk@Qgru#pydhmIuycik“ragwetd?@cdkﬂgmﬁpeisy| ate corrpound or a
salt thereof followed by dehydration, and, required, converting the B
product intd*aV B’HQFW&B%%N%‘PW "é?B?fé’ﬁtRé(l?I”eTh?a'PeP’"tgH’é-rF@EfB°"§ﬁ“9dR’F°N“ﬂrocess -
for preparing a biphenyl derivative of the formula: k~40 45 wherein Ring Al

i s-a thidphene orfuran ring substituted V\N‘h hydr oxy- net hyl group or- a S
C -C4 al koxy me- thyl group; Ring Bis g of the fornula 50

p4 or 65 each of RL to R3 is hydr atom a halogen atomor a Cl-C4°
al koxy group, or Rl is hydrogen atom and R2 and Ra are conbi ned-together -

to form g C0- Oy, WsbBR&HAER ot, SudHIK2 vﬁﬂauaﬁnme%xmpaé 40, urrawmeth@hpﬂz $rRY -

have a su‘bstr tuent selected froma Cl-C4 al koxy group and a

al koxy- car bay IVeryindunp nackl Ahspruch 3, vichgt Ring @ Fgiaaring isQ velcter duoshyHydroptyoethylgrogpa substitu-

phar maceut i cal lieyt seipdenst Bihd Bein Ring trEoroef , whi ch conprises reducing 25 . a

bi phenyl derivative of the formula E 5 - L

t -s- whesein Ring A2 is-a thlophene or f@iran ring substituted with fornyl
grodp,/ and Ring B, Rl to R4 and Y are t me as defined above, or a salt

t hereof and, if necessary, alkylating t roduct, and, 15 i f :
required, further converti ng t he pr oduct 1nto a phar maceut i cal |y accept abI e- :
sal't thereof. und abl e accor di roc
according’ to ar'rsfi Réwgﬁsers a'rgnrrh'ssse e qia%e“‘o@fgr"gpe 25 ‘é“&@n{“”%‘ Of %P eatr ng--
hepatTc di sess %armaﬁuﬁscneﬂzuaaﬁmdetmg. m&ma bing pﬁrmaumrk&anfeahengoaaim.ﬂahpns_

by combi ni ng a dpirassiedhe U bis §BdahapriehibeVerbindengND bifdn pRdrmazelisB\qdeighetedTTagaAerdlh- .
as defined in amygsaitelolahafbsdmithl. Wi t h a pharnaceutically acceptable carrier, = -

di'l uent 9{ di sintegrant. 26 Patentanspriche Patentansprficho fO fol gende
Ver t r agsSt adt erYerfghrenggm Herstelleppinesfiphepfderiaps des Formel | ~ | U NL, SE 1 -
Bi phenyi derivat der Fornel 30

?.
K

}»1 ' R?

36 - g2

, wobei Ring A ein Thiophen- ader Furanring ist, welcher einen Substituenten, ausgew&hit aus Formylgrup-
&/ pe, einer C4-C4-Alkoxy-msthylgruppe und Hydroxymethylgruppe haben kann; jeder der Reste R? bis R?

- Wasserstoffatom, ein Halogenatom oder eine C4-C,-Alkoxygruppe ist, oder Rt Wasserstoffatom ist und
R2 und R3 miteinander unter Bildung einer C,-C4-Alkylendioxygruppe verbunden sind; Y Methylengruppe .
oder Carbonyigruppe ist, '
oder eines pharmazeutisch vertréglichen Salzes davon, umfassend Behandein einer Tetrahydroblphenyl-
verbindung der Formel:

wobei ORS5 eine geschiitzte Hydroxygruppe ist, und Ring A, R' bis R und Y wie zuvor angegeben d_e_f_iniert; '

27



40 °  Wwobel Ring A sin Thiophen- oder Furanring ist, der el jmu“l“J“u lm“l“l
Substituenten, ausgewahit aus For rryl&réj ei ner Cl-C4- Al kox

und Hydroxyrret hyl gr uppe, haben kann % BB h R ng der Formnel

odér ist, wobei jeder der Reste Rl bis R3 Wasserstoffatom sin HaI ogenatom
odor si ne ‘C, - CAind\loliereiper Sirpedavatnit eyemiFlulliontiidewm uad, adf Verlapgani WhwandatrkeRProduwkes

R3 mitei nander uwmrnwemmger@wmes Spiz@ron) | kyl endi oxygr up- - pe verbunden - -
sind; R4 sine Cl- pe i i Substituenten, ausgewahit

aus. ei ner a® C% fﬁ?ﬂ? éP‘gtﬁ‘E“ e'.'f%a‘%'\e??’g‘#"e“‘@f%dpm‘?loxy car bonyl gruppe haben
kann; Y Methyl engruppe oder Carbonyl- gruppg, | ot, oder ein pharmazeutisch _
geei gnetes Sal z davon. 2. Verbl ndung nach ruch 1, wobei jeder der Rests -
Rl bis R3 Wasserstoffatom sin Hal ogep gdor sine Cl-C -A" koxygruppe o
I st. 3. Verbindung nach Anspruch 2, O ng A Thi ophen- oder. .
Furan-Ri ist, weicher mt Hydroxymne-
Rl Wasser st of f at om oder sSi ne C-C4-Ai koxy doPYe i st, sowohl R2 wie 26 EP R

0-386 778 Bi I [ A 111111 auch R3 sin = - E
C- C4- Ai koxygruppe sind, und R4 si ne i 4-TA I@yl gruppe Ist. 4. Verbi ndung .
nach Anspruch 3, wobel derRl ng A Thi ophenIR| ng ist, Ring B em Ring der
Formel 515 O-R" : “ist,” Rl
Wassepst of f at omopeiRing A eipibiephete odeir Eureniingistrgelqtnreingx Hubst t@n swsmmy!snwpﬂémer Cr
Met hyl gr uppe | SwrAlkey-meswisruperiing Hydenmathegrrree Haten kens RegtoR! bls RAWrssagtoft-

| et, wel cher d@PEweirligeesr P e Gp '@ﬁ!%‘tpPT gt °dPéF‘tW§sé?'PF°fl@&?‘fh‘s‘ N;gluﬂ"%’ n.
Ring der For mel““‘ﬁ"f’ i) 1-9&%' éel" ﬁua‘gw pargerverayngen sng R peCee ppe s,
Met hoxygrPtippe e 4'%“’“’9'31‘?5? ze(ﬂff 1S k°"y’°a'b°"y"

7 t aen ann erCron ru '
s o L P A T T MR
er

geoi gneten Triger, d n- nungsmttel oder Auflsemttsl 25 7. Verfahren . -
zum Herstgl | en ei nes Bi phenyiderivats der Fornel 30 35 R wobei Ring A ein -
Thi ophen-"oder Furanring ist, weicher ei ne&HSubsti tuenten, ausgewAhit -aus .. . .
Fornyl grup- pe, elner d -C4- M<oxy met hy p& und Hydroxyrret hyl gr uppe B
habon kann; jeder der Rests Rl bis R3 stbffatom el n Hal ogenatom oder =~
ei-ne Cl-C4- Akoxygruppe ist, oder Rl 5T Off '

m t oi nandger unter Bildung el ner C -C4 AI k
Met hyi engruppe oder Carbonyi gruppe i st,
vertrbi gl chan Sal zes davon, unfassend Bt

n@di oxygr uppe verbunden S|nd Y.
ei nes pharnmazeutisch . .. .
2R h elnerTetahydroblphenyI -

ver bi ndung der Fornel: R?
\.4 - o
35 . : o
wobei Ring A, R! bis R® und Y wie zuvor angegeben definiert sind, oder eines Salzes davon miteinerVer-.. ~
bindung der Formel : ' e :
R&-X,
L _ wobei X eine Abgangsgruppe ist, und R* wie zuvor angegeben defimert ist, und gewunschtenfalls Um-
A 20 wande!n des Produktes in ein pharmazeutisch geeignetes Salz davon

9. Verfahren zum Herstellen eines Biphenylderivats der Formel:

wobeli Ring A ein Thiophen- oder Furanring ist, welcher einen Substitusnten, ausgewshit aus Formylgrup-

55 pe, einer C-C,-Alkoxy-methylgruppe und Hydroxymethyigruppe haben kann; jeder der Reste R bis R?
Wasserstoffatom, ein Halogenatom oder eine C4~C,-Alkoxygruppe ist, oder R Wasserstoffatom ist,und
R2 und R® miteinander unter Bildung einer C,-C,-Alkylendioxygruppe verbunden sind; R* eine C,-C,-Al-
kyigruppe ist, die einen Substituenten, ausgewiihit aus einer C,-C-Alkoxygruppe und einer C,-C,-Alkoxy-

28



45 R + 0 wobel ORs ene geschltzte Hydroxygruppe istwm

bis R3 und Yw e zuvor angegeben defi n| ert. 27 EP O 3867' " “ﬂ”mnm],
* c L M SI* sind, oderERPHEITERY ;65 davon nit* elnerm

Fl uori onendonor, und, auf Verl angen, Umwandel n des Produkts in sin

phar mazeut | ach carbertyloeupps, bibes kesa /Melmwangruprs. odd/@afbakyigeuppaisitn Her st el | en si nes

Bi phenyi der i vatoderginps fhermmatutisch vedREiglidon Salzes tvok, umfassend entweder Wwobel Ri ng A
si n Thi ophen- od@)refiuzierendd Lagtohisierunginechicarboxylatearbir@ungsier formelt en aus '

Formyl gruppe, elner C C4*Al koxy-methyl gruppe und Hydroxymet hyl gruppe haben

kann; jeder der Rest. Rl bis R3 Wasserstgfpfi- atom sin Hal ogenat om oder.
sine Cl -C4- Al koxygruppe ist, oder Rl V\aser%boﬁiat omlst, und R2 und' R3
unter Bildung el ner Cl-C4- Al kyl andi op [ﬁc!- f btinander verbunden sind; R4
si ne Cl-C4- Al kyl gruppe ist, 20 NG §ubst|tuenten ausgewi hit aus
el ner Cl1-CA- Al koxygruppe und el ner Cl CA4- AI koxy carbonyl - gruppe haben
kann; Y VBt hyl engruppe oder Carbonyl grupf& | ot, oder sines pharmazeutisch
vertragl i chen Sei zes davon, unf esseng skogeasipsi eren el ner Hydroxy-
bi phenyl ver bi ndung der For rrel 25 30 35 paebei Ring A, Rl bis R3 und Y wi S
zuvor angegeben diefiniert sind, odor sines Seizes devon nit siner Ver-
bi ncI ung ssler Fornmel wobsi X sine Abgengsgruppe ist, und R4 wi e zuvor .
engegeben dl ef nl webetsoeH RS wisicgeinb 0SCAANGIRFupbd ist, ddﬂﬂhgﬂﬁld Rmiﬁudf&lgegeben
Produkt os | n enmmdstiiar siad, sder biped Salzedagoreddes Sal z devon. 9. Verfehren zum
H-erstel | en si neg) Byduiiysiessh dericadbsyiatierinfug wddr ein@FBaiz4Sdd@en-mit-ansehtiekender Dehydre R
: . wobei Ri ngtisieryng Vi, wmnngeudmwamhdnsﬁwktes;n eiMUMeuhsqnsmnetes Saiz davon.
Subs i tuent &3 \Qus al eswdl t. rmnus For i ner
A koxyCmeergTeRzp Sierstsliar ey W$ ffg’ﬂ@ heben kenn; jeder dsr
Rests Rl bis R3 Wsseretoffeton, ein Hel ogenetom odor sine )
Cz- CvAl koxygruppe | et, odoer R Wasser s+s{j-<f 1st, und R2 und Re
ndt si nndezg unt er Bhl dung el ner Ce-(Cn i xygruppe verbunden sind; R4
sine Cl-dgrAz- kyigruppe ist, die selen DGt 8t uent en, auagewfilt aus. -
el ner Cl - G- Al koxygruppe und Fmmer C: - C4- Al ke

g

R 3
2
%0 R
wobei Ring A ein Thiophen- oder Furanring ist, der mit Hydroxy-methylgruppe oder einer C1-C4-Alkoxy-‘ o o
methyigruppe substituiert ist; Ring B ein Ring der Formel

LY e ' - - QR*
_ oder )ﬁj

k‘_, 40 ist, wobei jeder der Reste R? bis R? Wasserstoffatom, ein Halogenatom oder eine C,-C4-Alkoxygruppe
ist, oder Rt Wasserstoffatom ist, und R2 und R? unter Bildung einer C;-C,-Alkylendioxygruppe miteinander
verbunden sind; R4 eine C4-C4-Alkylgruppe ist, die einen Substituenten, ausgew#hit aus einer C,-C,-Alk-
oxygruppe und einer C4-C,-Alkoxy-carbonylgruppe, haben kann; Y Methylengruppe oder Carbonylgrup-
pe ist, :

45 ~oder eines pharmazeutisch vertréglichen Salzes davon, umfassend
Reduzieren sines Biphenylderivats der Formel

56

wobei Ring A2 ein Thiophen- oder Furanring ist, der durch Formylgruppe substituiert ist, und Ring_ B,R!
29



28 ° EP'O 386 778 Bi lc L M 5
haben kann; Y Methyl engruppe oder Car bongp_gru pe ist, ma ﬂlmrn “l
phar mazeuti ach vert raglichen Sal zes 5893 BBt assend ent

reduzi erende Lactonisierung el ner Di carboxyl at ver bi ndung der For rrel

OR4 CO 1' 10  bis R4 und Y wie zuvor angegeben definiert sind, oder eines Salzed davéa, @1d.]erford§rh§heﬁ@ll_s,_
wobei sowohi RWkyligren dggiBriaduRis,aindh @ufVeriangenprusitiziiches mwandein des BrodukiRi inpinkbarchagey-
bis R4 wie zuvdiscwméﬂlzd@ﬂ‘ni ert si nd, oder el nes Saizes davon, oder -

(2) Hydrol ys der rbo tver ndung oder sines Sal zes davon mt o
anschi i ef?en W@enyﬁ ‘2’1"@"8% \‘: ‘ auf Verlangen, Umnandel n des :
Produktes in esn phar mazeuti sch geei gnet es Sakz davon. 20 10. Verfahren zum:
Herstel | en sines Biphenyiderivats der Fggnmelgpe5 : -
0 30 wobel Ring Al sin Thiophen- oder Furgnying ist, der mt
Hydr oxy- ngt hyl gruppe oder el ner CG CA4- A [
ist; Ring Bein Rng der Formel as5
OR4 oder !/ 40. Ist, wobei jeder der ReSt¥
Hal ogenat om oder sine C, - C4- Al koxygruppe oder Rl Wasserstoffatomi st,
und R2 und-Rs unter Bfldung einer G- gndi oxygruppe niteinander
ver bundenssi nd; R4 eine C -C4-Al kylgru pe ,stR di e ei nen Substituenten,
ausg‘ew hit aus el ner Cl - C4- Al k- o_xygruppe und el ner , e
C, - C4- Al koxy- car bo ruppe, haben kann; Y Met hyl engruppe oder
Car bonyl grup- peebeiR "9 in h'°Ph°6d‘?9P" %‘ﬁﬁﬂ"& 'ﬁ-ﬁ&??ﬁ@f@ﬂ‘tsﬂ'gt‘}?"ﬁﬂ‘?’“’éﬂﬁ"é RERYIgAIPRee 5
davon, ~unf assen‘?ﬂ“eF@'Cﬁf I\%ﬁ" Y‘?’H%ﬂeé’aﬂ@ﬂ‘aqﬂ Ryle R bis R* Was--

th S8 vl ) aEher e L
Forrry or uppe s mxygr'gggeést"f;

J%.. "sawa' N
ylengruppe oder ar bn gruppe ist, oder ein Salz davon

bis R3 Wasserstoffatom sin

12. Dicarboxylatverbindung der Formel:
25

1) 3
' ' 0:R* .
) (A 1 X o0
- R3 @ Rl.
=)

wobei Ring A ein Thiophen- oder Furanring ist, der einen Substituenten, ausgewéhit aus Formylgruppe,
einer C+-C,-Alkoxy-methylgruppe und Hydroxymethylgruppe, haben kann; jeder der Reste R' bis R*Was-
. serstoffatom, ein Halogenatom oder eine C;~C4-Alkoxygruppe ist, oder Rt Wasserstoffatom istund R2und
: \,_/ 40 R? miteinander unter Bildung einer C4-C4-Alkylendioxygruppe verbunden sind; R4 eine C~-C4Alkylgruppe
' ist, die einen Substituenten, ausgewahit aus einer C,-C,-Alkoxygruppe und einer C,-C,-Alkoxy-carbonyl-
gruppe, haben kann; sowohl R8 wie auch R7 eine C;-C,-Alkylgruppe sind, ader ein Salz davon. '

13. Verwendung einer Verbindung nach einem der vorhergehenden Anspriiche 1 bis 5 fiir die Herstellung el
nes Arzneimittels flir die Behandlung von Lebererkrankungen.

Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

1. Verfahren zum Herstellen sines Biphenylderivats der Formel:

55

30
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und Y wi e zuvor angegeben def iniert SI nd, oder sines Sei zes n W
erforderlichonfalls, Al - kyieren deEPH Zﬂ?teés und, auf Verl angen” l”m””"’
zusat Ai ches Urrwandel n des Produktes in' el n phar mazeu- tisch geeignetes Sal z
davon. 5 11. Tetrahydrobi phenyl ver bi ndyng, der Fornel: NCQ. 10 -

Af 10~~~~~~~~~~~~~~ 15 wobel Ring A ein T hen- oder Furanring |st d ro
ei nen Substituenten, ausgewfihit aus giguppe, ei ner '
C, - C4- Al koxy- et hyl gruppe und Hydr ox\aefkyi\gf uppe, haben kann; je-der'd_er
Rests RI-®bis R3Was- 20 -serstof fatom/| eigh ‘Hal ogenat om oder ei ne

Cl - C4- Al koxygruppe ist, oder R1L Wesser st atom I stund R2 und R3 S _
m tei nander unter Bildung el ner C C4AgAik pdi OXygr uppe ver bunden sind;. CRS
eine gesch~tzte Hy- droxygruppe |Ist; Y Mathyl engruppe oder Carbonyi gruppe -

i st, odeJ, sin Salz davon. 12. Dicarboxyl atverbindung der Formel: 25 OR44. 30

35~~~ R wobel Ring A ein Thiophen- odor Funenring |et, der eonen

Subst it uent en, waidfrfy & Fhidphdh- SdeF mﬂrﬂﬁd’ﬂp&r elﬁ‘én%ﬁsﬂ@enﬂmﬁh&@%ﬂaﬂ&ﬂ?ﬁﬂgﬂfpb@ pe

und Hydr oxynet &ier}-o mﬁoxy-hﬂimer [URd Hy PSR lﬁ& , IhBbeikarl! jSdeRge/RBste R! bis R? Ist
serstoffatom whdierioifgR BAIHAGLEERM odérdMe 6,.e dFEPRY.BEAHRD Bt WelserstORbm id Rz~

Wasser st #f f at 0eAdIRS sind untbr Blduny Bthed®)-C, AlkylaidioryghuppeBiteinandee vertidhderi Wigt Matty@figruppe . -
Cl1- C4: Al kyl endédexgaapanpgreppesidensiveephamnazelitisdRderetiglicheCSalfsé déMok, yiintpesendBohiamdeln ot i e
oi nen Subst i t unen Tetmhydebiplmylvditindugg der Birmelr .Cl - C4- Al koXYgr uppe und ol ner . -
g -CA- Al koxy-carbOnyl - gruppe, haben kann; sowohi R8 wie such R7 oine
Cl- C4- Al kyl gruppe sind, odor sin Salz devon 13. Vorwondung el ner e
Vor bi ndu¥#g nech el nem dor vor her gehendey Angpsflche 1 bls 5 fO die
Hert®tl lung ei- nes Arznelmttels frjr o&Ne/Behandl ung von _ L
Lebserrkrankungen. Patentansprilche f&~ ende Vertragsstaaten ES, CGR .
1. Verfahren zumm Herstollen sines B ivets der Fornel: 50 30.  0O-
wobei ngg A ein Thi ophen— oder Fura der einen Substituenten, L
ausgowahi't aus Fornyi gruppe, einer C C4- y- not hyl gr uppe und
Hydr oxynet hyl gruppe, haben kann; | eder Reste RI bis R3 let.
Wasser st of fatom eh Hal ogenat om oder R3i“§~C{+C4- Al koxygr uppe, _od_e.r R | et
Wasser st of fatom und R2 R o

s

. wobel ORS eine geschiltzte Hydroxygruppe ist, und Ring A, R! bis R3und Y wie zuvor angegeben deﬂrﬁert Lo
" sind, oder eines Salzes davon mit einem Fluorionendonor, und, auf Veriangen, Umwandein des Produktes Ce
\/ 35 in ein pharmazeutisch vertrégliches Salz davon.

2. Verfahren zum Herstellen eines Biphenylderivats der Formel:

OR*Y\
. o
“ R3 @ gt

RZ

. wobei Ring A ein Thiophen- oder Furanring ist, der einen Substituenten, ausgewahit aus Formylgruppe,
50 einer C-C4-Alkoxy-methylgruppe und Hydroxymethyigruppe, haben kann; jeder der Reste R! bis R3 Was-
serstoffatom, ein Halogenatom oder eine C,-C4-Alkoxygruppe ist, oder R! Wasserstoffatom ist, und R
und R3 miteinander unter Bildung einer C,-C,-Alkyiendioxygruppe verbunden sind; R4 eine C-C4-Alkyl-
gruppe ist, die einen Substituenten, ausgewéhit aus einer C,-C,-Alkoxygruppe und einer C1-C4-Alkoxy-
. carbonylgruppe, haben kann; Y Methylengruppe oder Carbonylgruppe ist,
55 oder eines pharmazeutisch vertriiglichen Salzes davon, umfassend Kondenswrsn einer. Hydroxy-
biphenylverbindung der Formel:

1]



15 ‘und R3 sind unter Blidung el nerC, -C4- Al kyl endi oxygr '

m-t el nander ver bunden; Y let Methyl eng g(ge oder Car bonyl grugﬂﬂﬁiﬂmf "mzm"l
phar mazeutffch vertriglichen Sal zesER& sl?Prf assend Behand L .

Tet r ahydr obi phenyl ver bi ndung der Fornel: *

NC 0 25 R B 30 wobel OR6 eine gescbatzte Hydr oxygr uppe 'st und ‘Ring -
A. R bbs R3 und Y wi e zuvor angageben.dgfif ert sind, odor sines Saizes o
davon m tei nem Fl uorl onendonor, und, prifangen, Um/vandel n des Produktes '
35 in sin pharmazeuti sch vertra #Yal z davon. 2. Verfahren zum

Herstel | &n sines Biphenyiderivats der FopkelC
Thi-ophen- odor Furanring ist, der ei.nen stl tuenten, ausgew hit aus. '
For nyl gruppe, siner C- C4-A koxy met hyg P oppeR und Hydroxyrret hyl gr uppe,: haben -
kann; jederder Reste R bis R3Was- serstogfatom sin Hal ogenat om oder- €i ne
Q0- o Al kf xygruppe i st, oder RlL Wasserstoffatomlit, und R2 und R3

mi t ei nan I 4
Sine C,- i Al kY dﬁ;ﬁgﬁi’,ﬁ%& SR A R L
C- C4- MAkoxygruppe und el ner C -C4- Al koxy- gag bonyl gruppe, haben kann; Y

Met hy| engr uppewddeion eifeba&i3Ngr Qb RY and Mitwie ARG angegotRR d&hﬁl’tf’@,lxﬁw&dmﬁﬁé&htenfans Um-
vertr Aglfschen vrabidiedesthddties inéit pafezeltihIgdagpies sadRbMEr Hydroxy- S
bi .phenyl ver bi ndung der Fornel: 31 - EP 0386778 Bl R
111711 1 5~~V8=fahrer!LzumHthP"6ﬂel@Sﬁmb@v'dwmd%ForRH bis R3 und Y wie zuvor =
angegeben definiert sind, oder elnes Saizes davon nit einer Ver- bindung
der Formel R4-X wobel X eine Abgangsgruppe,ist, und R4 w e zuvor .angegeben..
def |%er@ |st, und gewiinschtenfalls Un- 9% _ wandel n des Produktes in

OR4 ~"40 wobel Ring"Aein

ei.n armazeuti sch geei gnetes Sal z dgvON Ver f.ahren zum Herstel len
el nes Bi phenyi derivats der Formal: 2§ - o
orR /: ' < R~F~P~~~~~ 0 26

RZ

wobei Ring A ein Thiophen- oder Furanring ist, g R,
welcher einen Substituenten, ausgewahlt aus Formyigruppe, einer C1-C4-Alkoxy-methylgruppe und Hy~
droxymethylgruppe haben kann; jeder der Reste R! bis R? Wasserstoffatom, sin Halogenatom oder eine: _
C4-C4-Alkoxygruppe ist, oder R! Wasserstoffatom ist, und R2 und R? miteinander unter Bildung einer G-
35 C4-Alkylendioxygruppe verbunden sind; R4 eine C;-C4-Alkylgruppe ist, die einen Substituenten, ausge-
wahit aus einer C4-C,-Alkoxygruppe und.einer C,-Cs-Alkoxy-carbonylgruppe, haben kann; Y Methylen- .
gruppe oder Carbonyigruppe ist,
oder eines pharmazeutisch vertrglichen Salzes davon, umfassend entweder
(1) reduzierende Lactonisierung einer Dicarboxylatverbindung der Formel:

NS w
- OR*
0:R*
°® .CU:R’
45
_R:I O Rl
Rz .
50

wobsi sowohi RS wie auch R7 eine C,-C4-Alkylgruppe ist, und Ring Aund R* bis R* wie zuvor angegeben
definiert sind, oder eines Salzes davon, oder

{2) Hydrolysieren der Dicarboxylatverbindung oder eines Salzes davon mit anschlieRender Dehydra-
tisierung und, auf Verlangen, Umwandeln des Produktes in ein pharmazeutisch geeignetes Salz davon.

4, Verfahren zum Herstellen eines Biphenylderivats der Formel:




30.-wobel- Ring A sin Thiophen- oder Furanring ist,

. wat cher - ei nen Substituenten, ausgew hit aus Forrryl gru ﬂ‘\!‘\&\‘““‘““‘\“\\“\
C0--C4- Al koxy- et hyl gruppe und Hy- dEBR$BEIBPIgr uppe hab ann: | BdeY
Reste Rl bis R3 Wassersatofftom eh Hal ogenat om oder ei ne G C4- Al koxygr uppe
ist, oder Rl Wasserstoffatomist, und R2 undy R3 m tei nander unter Bildung
ei.ner Cl- 35 C4- Al kyl endi oxygr up den sind; R4 sine '

C- C4- Al kyl gruppe ist, die einen Subs 4 , ausge- wAhit aus el ner .

Cl' - C4- Al koxygr uppe und el ner G - C4- Al koxyf caf bonyl gruppe, habén kann; Y

Met hyl enf gruppe oder Carbonyl gruppe istfZ §der ehnes pharmazeuti sch.
vertrlglichen Sai zes davon, urnfesse eRimgader (1) reduzi erende

Lact oni si erung ei ner Dicar boxyl atver bi ndywy der Formal: '40 OAR KOsRR 45

- R32 R 50 vvobel sovvohl R~wi e auch R7 sine Cl C4- Al kyI gr uppe i-st, und-

Ri ng Aun R1 b| z \zoran ben def i nI i.nd

davon, oler 2% qffﬁs of ‘*:'ﬁwﬁgﬁn- ! ;a?m ngfgg& N e
davon mt ansc Be dra- i slérung und auf Verlangen _Urrwandel n-
des Produktes In in pharnmazeuti sch geei gnetes Sal ; davon. 55 4. Verfahreén

zum Herstel |l en sines Bi phenyi der)iﬁ s der For mali 32 EP O 386 778 Bl

| II|I lds 212001 1" ""'* R R 1eder | Ring Al sin Thiophen- .
odgr Furanring let, der mt HydroXy-nmethyl grup dor einer Cl-C4- A| koxy-
rrethlgruppe substltulert ist; Ring Bein Rng der -Fornmel is _

3[> oder - ) ithWQDewlmbeﬂerFesjeR‘ lkeR® WRess4rsioffaiont) pis HREl8gesterp odes biné Cat:empxygsume
Hal ogenat om odiet odei Ri WaSiers(offatot jebunddi? ungdié uriter Bilduaginer RiCAligteadicyoninpamitainander
und ;R2 uaad R3 Yeriunden Bind; &G einp @iGadvkyigiur@dst, sfesinem Sybstityagien spesenwdiit @i pingt@r Cs Adk-
ver b%*ﬁden Si ndexygeyPRe uprteiney @%%37?354001@5@95%“"&?@ Met "%BB%Q"?’(S@FW@?G,’-"P'
ausgew hi t aus"%‘? er C—C4 Ai k- rup e und el ner ST

Cl- C4- Al koxy- ¢ 'i'] lét's"'lﬂ g"" ’zeswammﬁmj’ruppe odor . e
Car bonyi gr up- %’“f MRVt dRE FORSh 1t i sch” vertri gl i chen Sal zes davon

unf assend -Reduzi eren el nes Bi phenyi deri vats der Fornmel 25 L -

806,
v LN,

RZ

35 wobei Ring A2 ein Thiophen- oder Furanring ist, der durch Formylgruppe substitulert ist, und Ring B, R" o
) bis R4 und Y wie zuvor angegeben definiert sind, oder eines Salzes davon, und, erforderlichenfalls, Al-
kylieren des Produktes, und, auf Verlangen, zusatzliches Umwandeln des Produktes in ein pharmazeu- '
tisch geeignetes Salz davon.

A 40 5. Verwendung einer gem#R einem Verfahren nach einem der Ansprﬁche 1 bis 4 erhéitlichen Verbindung
" zum Herstellen eines Medikamentes zum Behandeln von Leberkrankheiten.

. 8. Verfahren zum Herstellen siner pharmazeutischen Zusammensetzung durch Verbinden einer pharma-
zeutisch wirksamen Menge eines Biphenylderivats, wie in einem der Anspriiche 1 bis 4 deﬂmert miteinem
5 pharmazeutisch geeigneten Triger, Verdﬁnnungsmittel oder Aufidsungsmittel.

‘'Revendications

50 Revendications pour fes Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU
" - NL, SE

1. Dérivé biphénylique de formule :

&5
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o s For s grvppe s TP P "!"ﬂ“"'ﬂ!”"""""

zuvor angegeben definiert sind, oder eines Saizes davon, und,
erforderliichenfalls, A - Kk il erep des Pr odukt es, und, auf Vbrlangen
zusat zi i ches Umnandel n d¢s es in ein pharnazeu- tisch geelgnetes : i
Sal z. davon. 4 5. Verweng \per genran, einem Verfahren nach ei nemder .
Anspriiche | bis 4 erhaltllch er bi ndung zum Her st el | € Xsi nes L
Medi kamedt es zum Behandeln Leber krankheiten. 6. Verfahren zum

Herstelien el ner phar mazquwt £'8cfgn Zusamenset zung durch Ver bi nden ei ner
pharma- zeutisch w rksanen e si nes Bi phenyiderivats, wie in ei nemder
Anapriiche 1 bis 4 defl ni ort mt el nem 46 phar mazeuti sch geei gneten

Triger, Yerdflggnna% A; g §ur£§ QC es_-
o R S

386 778 Bl lIIII[IIIIl%%lllIlI *C. L.

S* (1) 6~~~~~~~~ *dans I%Q'Eel le | cle A est un cycle .

t hi ophenes ou furanne qui peut .@ er un su stltumm si parm les: _

growpes formyle, (alcoxy en Cl-C4)nrthyle at hydroXynbthyle, le cycle B est

un cycle de formula: OR 15 chacun des synboles RI A R3 repr6sente un atons

d' hydr ogene ou clticiredes gimboles B IR rgprépents unbtoroxd'hydrgdié o4 halagéindxiuan giddpe alcoxy en

represente un gigd‘rimu hiérgv réh:#@g@tﬂem aompd’ h)@toglm mﬁﬂrmﬁm@nﬁheﬂ%@gmﬁ u%:e@m;

group., akky- 2nedioxyen sgie ¥ grauge a paMant parier unysubptityant chojs parmaln
C‘g'/ pouvant - 56 8ouRes gligoxy G'bngtét"&{&ﬁ?xy én Gbﬁq)’GTIBQ“WP of EEP@Panip I8 grouperRatRylopsou un

CI) C4 et (al cof “‘?rFa'EI"VBtL% carbonyle, et Y repr6sente un groups nbthyl ene

ou un groups c&PYgHyn s§t Phaimaceutigygm a%"é?“%%ﬂ"rfé@%’ﬂﬂ"? fuenent acceptable d' un.

tel conpoas., 2gomposs CENBRAS Dia FeREHAlREHER 1 asa.l.saedua\eﬁazm &@&me&m FHNSrdsG G atome-

chacun dées symj@ifsyemlufatbive dRidgehash ,$g,y,g,eaf09gg ~-8ydrogene, un atons.
d' hal ogbne au un group. alcoxy en G - . rrpose conforns a la :

revendi cati @ Zomplmé sorfarneila rh\endigaﬁdmez Aaresb&quelﬂa aysle Aesttuh lcmhblnmémuffummmel Lo
qui peut 6tre gpeldtd subSitydaer unrgrggpoydoximethylexiréirésphte un Mme Ehd®génatos un groupe

at one d' jydr ogelsexyenCuf, ghacunsies syinbolas R*ehR TapréSante urhgroupe aldexy enGridxott B4 repBsents .
R3 represente unogwrosfdest @dxy en C1-C4, et R4 reprbsente un groups alkyle

en Cl-4. o
4. Composé conforme a ia revendication 3, dans lequel le cycle A est un cycle thiophéne, Ie cycle B est un .

\ ; cycle de formule :
Y s
o oR*

R représente uh atome d’hydrogéne, chacun des symboles R? et R3 représente un groupe méthoxy et
R représente un groupe méthyle.

5. Composé conforme & ia revendication 3, dans lequel le cycle A est un cycle furanne qui peut étre substitué
par un groupe hydroxyméthyle, ie cycle B est un cycle de formule :

0

R1 représente un atome d’hydrogéne, chacun des symboles R2 et R3 représente un gmupe méthoxy of
Y représente un groupe méthyléne.

6. Composition pharmaceutique qui contient une quantité pharmaceutiquement efficace d'un composé
conforme 4 l'une quelconque des revendications 1 4 5, ainsi qu'un véhicule, diluant ou dési_ntégr_ant phar-
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4. «Conpése conforns d Is revendication 3, dane |equel |le cyete A-est n e —
cycl e thiophene, le cycle B est un cycle de fornule: OR 40. re t b

un atons d' hydrogene, chacun des syﬁéBl"'E’S”ﬁ?"et R3 represent mﬂlﬁﬂ) , Il”"l
met hoxy et R4 represente un group. nethyle. 5. Conpos6 confo S
revendi cat | on rﬂqcedﬂﬁni\ehmtablbe cycle A est un cycle furanne qui pout etre '
substitue par oups h droxyrrBt hyle, le cycle B eat un cycle de formle: .
60 R1 reprel‘erﬁ’%"é Wdﬁ'&@é‘ﬁ'&énﬂﬂl‘r’a@dﬂ“ﬁ@s synbol es R2 et R3 '
represents un groups nmnet hoxy et Y represepte un groups nbthylene. 65 6.
Conpositfon pharnaceuti que qui ontlent ume uantitb pharmaceutiquenent
ef ficace d' un conpose confornms A |’ que des revendications | a 5,
ainsi qu'un vehicule, diluant ou desi 5 QY phar- 34 EP 0 386 778 Bl ¢
L n s maceutiquenent acceptable. 7. Pro J- de pr6paratfon d' un derlv6
bi phen’yl; gue de fornule: 10 dans | aquell e cycle Aest un cycle thiophene
ou furanfe qul pout porter un substit e\l s| parm un groups fornyle,
un groupe (al coxy en CG C4)nethyle et un groups hydroxynbt hyl e, chacun des
synboles RI A Rs represente un atone d' hydrogene, un atone d' hal ogene ou un.
groupe al coxy en Cl-C4, ou blen Rl represente un atone d' hydrogbne et R2 et
R3 formept ensdanblaguelrie gyclslast ualciciel thivpheitecuyurgine §li pddtiporist un'Sulystipant cheist parrnoi an
grodp: N6t hy| boveupe ferruie, uy aveupe (alvaylon Biy€ dméthyle e2Gn grougehydroxyméthele, chacun des symboles
pharfraceut i queRert® repdsenie emat@nmﬂ'hxmséee, ugl efoing ¢'halegdine quoImgroupRPIdoRy enrCaiCu.crrblen

d' un conpose tR\prrésapiy HTW e o2 e@af‘fﬁ‘?ﬂﬁ?‘@emm“ groupgralicyléngdipxy en C,-C4, et
30~~~~~~~~A daYﬂéeP'[é ffé‘?‘lg@“wt? ?%‘S‘é‘rﬂ"t&"’ﬁ?ﬁ'gg’f‘% droxy prot6ge et |e

cyclie A®lee s g ’1% apcepiaple fup teldagys, ‘g‘é‘?m rendle ﬁ%‘ﬁ@%"td’ N compasé té-
si gt ications biebpiRue 8o RIB%S ci - dessus, ou-d'un sel d'un tel compose

avec un donneur d'ions fluor, et si n60essalre | a conversion du produl t en.
un sel pharmaceuti quenent accept able dt. celfR*ci. 8. Procede de preparatlon.
d' un derzjsve bi phenyl i que de formule: : :

'\\ ) dans laqueile ORS représente un groupe hydroxy protégé etle cycle A, les symboles RiaR3et Y ont les
N g mémes significations que celles données ci-dessus,
ou d'un sel d'un tel composé avec un donneur d'ions fluor, et si nécessaire, la convetsion du produit en-
un sel pharmaceutiquement acceptable de celui-ci. :

~ 8. Procédé de préparation d'un dérivé biphénylique de formule :

oR*
(O

RZ

dans laquelle e cycle A est un cycle thiophéne ou furanne qui peut porter un substituant choisi parmi un
groupe formyle, un groupe {alcoxy en Ci-C4)méthyle et un groupe hydroxyméthyle, chacun des symboles

R! & R? représente un atome d’hydrogéns, un atonie d’halogéne ou un groupe alcoxy en C;-Cy, ou bien

R1 représente un atome d’hydrogéne et R? et R3 forment ensemble un groupe alkyldnedioxy en C4-C,,
55 R4 représente un groupe alkyle en C,-C, qui peut porter un substituant choisi parmi un groupe alcoxy en
C4-C, et un groupe (alcoxy en C4-C,)carbonyle, ef Y représents un groupe méthyléne ou un groupe car-
bonyle,

ou d’'un sel pharmaceutiquement acceptable d'un tel composé, qui comprend la condensation d’un compo-
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45 60 ddns laquelle le cycle A est un cycle thiophene au—furanne qu| pout— . .
porter un substituant cholsi parm 3§9%§%f ornyl-e, _
Cl-C4)nbt hyl e et un group. hydroxy facun des synﬂam-' 1 ““m‘ .
représente un atone d' hydrogene, un atone d' hal ogene ou u coxy en;
Cl- C4, ou bi ens@tydioxybibérgiiguedaformateone d' hydrogene et R2 et Rs forment = .
ensenbl e un groups al kyl enedi oxy en C1-C4, R4 represente un gr oupe al kyl e
en Cl1-C4 qui pout porter un substituant CB|S| parm un group. al coxy en
Cl-C4 et un groups (alcoxy en Cl-C4)carbgayld, et Y repr~sente un groups
met hyl ené ou un group. car- bonyle, o@@ sBl - o
phar.maceut i quenent accept abl e d' un tel “cOnfjosH
d' un compo- 35 EP~~~~~~~~~~~~ 11 3861 1111 13111 1 * C-- L

n - .s* se hydroxybi phenylique de formnul g ans | aquel I e tcydeA | eessyrrbol es
Rl i R3et,yontles mes definiti onsquec@f eydoRhi esci - dessus, ou d'un sel

d' un tel conpose avec un conpose de fornuk®: 15 -
R4- X dans | aquelle X represente un groups partant et R4 a la mne

def i ni t1on qUOdsRlGISIBRR, 16d syrfiiis REa ROBEY onblbs TERRE BETRRIGNS que cBlles AXINEIsSidessuslU
produit et un sebuidsbdurae esthposteveednicompasepé pirhs:de cel ulclL. 9. Proced6 de.
preparation d' un dirivé bi phenylique de fortXle: 20 OR, 25 30 dans

| aque) | e | e cydéans lagualiaX représenfednagraupe paplantebRimUa mémedifivitiapaue grlieidonpéerdi-dessysn
subsfi t uant cheb singrepssire, mogqe@ispgu produitp un selphargeceylinuenient @cewyebbﬂe celui-cl. . _
Cl-C4)mthyle h acun des synmboles. Rl A R3 -
represente dh §f° dgp'%?%“% é)%&egfrél'?é'éﬂ {’]? ug"gbne ou un groupe al coxy en
Cl-G4, o# blen R represente un atone d' hydrogene et R2 et R3 fornent -
enselMbl e un groups al kyl enedl oxy en Cl- QR* 35 " R4 represente un.groups
alkyle en C -C4 qul peut porter un sk 4nt choisl parm un group. '
al coxy en C1-C4 et un groups (al cox )-carbonyle, et Y represents
un groupg, methyline ou un groups car™ Ie, ou d' un sel
pharrraceuthuerrent acceptable .d un teI pose, qui conport.: (1) smt I
fait de sounettre un conpose d| car boxy d] I?e formule: 40 OR4 45

dans laquelle le cycle A est un cycle thiophéne ou furanne qui peut porter un substituant choisi parmiun -
groupe formyle, un groupe (alcoxy en C;-C,)méthyle et un groupe hydroxyméthyle, chacun des symboles: - -
R’ & R3 représente un atome d’hydrogéne, un atome d'halcgéne ou un groupe alcoxy en Cs-Cy, ou.bien.
i \ Rt représente un atome d’hydrogéne et R? et R? forment ensemble un groupe alkylénedioxy en Cs-Cy, _
e \/ 25 R4 représente un groupe alkyle en C,-C4 qui peut porter un substituant choisi parmi un groupe alcoxyen =~
l ' C4-C, et un groupe (alcoxy en C,-Cy,)-carbonyle, et Y représente un groupe méthyléne ou un groupe car-.
bonyle,
ou d'un sel pharmaceutiquement acceptable .d’'un tel composé, qui comporte :
(1) soit le fait de soumetire un composé dicarboxylaie de formule :

gR*
02R*®

O P
W

B*
dans laquelle chacun des symboles RS et R7 représente un groupe alkyle en C;-C, et Ie cycle Aetles
symboles R1 34 R4 ont les mémes définitions que celles données ci-dessus,

ou un sel d'un tel composé & une lactonisation réductrice ;

(2) solt I'hydrolyse du composé dicarboxylate ou d'un sel de celui-cl, suivie d'une déshydratation ;
85 et sl nécessaire la conversion du produit en un sel pharmaceutiquement acceptable de celui-cl. -

10. Procédé de préparation d'un dérivé biphénylique de formuls :

36
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* «t~~+~R'~~~~~ 1 50 dane |aquelle chacun des synboles Rs et RT represente
un groupe alkyle en C1-C4 et le cycle A et |ee synboles.Eﬁ_a~FMeeﬁ%~+eE"
mmes difinitions que cellee donneeSPOREE8Es ou un eel d' un

A une | actonisation riductrice; (2) solt |'hydrol yse d mm“l

dl car boxyl ate ou d'un sel do celul-cl, suivb d' une des

et sl nicessaire |a conversion du progulYsey yn eel pharnaceuthuenent _
acceptabl e de celul-cl. 10. Procbdi d§ sr/ation d'un drive biphinylique
de fornule: 36 EP O 386 7785 1 10 dajfs - laquelle le cycle Al -

represente un cycle thiophene ou furanne stitue par un groupe
hydr oxyrn6- thyle ou un groupe (aIcox*: ~g€4) nbthyle, le cycle B
repr6sente un cycle de fornule; 15. . Chacun dés synboles Rl A R3 "~

repr6sente un atone d' hydrogbne ou d' hal ogbne ou un groupe al coxy en .20
Cl-C4, oy bien e _
r6unl s eﬁse bl danz %ﬁ% %? Ie %%A se% ‘{)ugg ﬁt:%tn qnér?eq’% ?a s:?% pale;\ Lo%}%{@moﬁmé
groupe al kyl e e% %ho t por er ‘un s stl Gant ¢ 0|s parnl o
groupes al coxy en Cl1-C4 et (alcoxy en Cl-C4)-carbonyle, et 'Y represente_un_
groups m-t hyl bne ou un groupe carbonyle ou d' un €&* pharmacouti quenent

ept abe d' un tel conpos6, ¢ onprend ia r6 ron d' un dérive bi- 25 -
ph§Nélique de formule: 30 / ans Pdquelle | cle A2 represente: un
cycl-2 thiophene ou furanne substltu6 par un groups fornyle, et le cycle B,

Iea synmboles RL A R4 et Y ont |ea manes d6finlitons quo celles donnees
-dessus, ou cheeun dexdymbidlas R & regiépdntegin atome dihiydregénecougihialogdne pyurkaroune ploexy e
p r 0 d uit,@et, strGoudiosR! TPE'ésef‘ta upaSomathyraggneptR? et R? formest GH“'?J?"G?!‘['H'% ungrouppaliye|
ph ar ceutiqu elﬁlpﬁpxyaﬁg Rregrégpateua igrepneglkyle en Cq- \fgatgporter un substituant choisi parmi :
t 6t r ahydr obi p 6?‘3’? nfq)%(@coxm Ql§4)5@rbonyle. et représenbe un groupe méthyléne ouun.
PR
aﬁ

_ Qo {,,”_'
o o Lﬁqiﬁﬂism waqeg e e S R

(al coxy Bn C, - g un groups hydroxyntt hyl e, chacun des synbol es
Rl a R3 represente un atons d' hydrogi ne, un atons d' hal ogene ou un groups

al coxy en C1-C4, ou blen Rl representh~ 5 d' hydrogene et R2 et R3 ;
forment ensenbl e un groups al kyl bned -C4, OR5 represents un groups -

hydr oxy grot6ge, etY represente un groups] hyl i ne ou un groups carbonyle, - ..
' X
R® R
. \ R?
\/ 5
T dans laquelle le cycle A2 représente un cycle thiophéne ou furanne substitué par un groupe formyle, et
le cycle B, les symboles R? 4 R¢ et Y ont les m8maes définitions que celles données ci-dessus,
ou d'un sel d'un tel dérivé, et, si nécessaire, I'alkylation du produit, et, si nécessaire, la conversion ulté-
b rieure du produit en un sel pharmaceutiquement acceptable de celui-ci.
"
' 11. Composé tétrahydrobiphénylique de formule :
- KC_ pR®
45

aee.
0 oW

E!

dans laquelle le cycle A est un cycle thioph&ne ou furanne qui peut porter un substituant choisi parmi un
55 groupe formyle, un groupe (alcoxy en C4-Cs)méthyle et un groupe hydroxyméthyle, chacun des symboles
R? & R3 représente un atome d’hydrogéne, un atome d’halogéne ou un groupe alcoxy en C,-C,4, ou bien
R* représente un atome d’hydrogéne et R2 et R? forment ensemble un groupe alkylénedioxy en C,-C,,
ORS représente un groupe hydroxy protégé, et’Y représente un groupe méthyléne ou un groupe carbonyle,
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37+ EP 0386 778 Bl11l 1 L fluiD Hﬂ
d' un tel conpose. 12. Conpose dicar bo>8<%l atb_de fornule: mm"ﬂ”mf”l

dans laquelle le cycle A east un cyEf BT 8Bﬁene ou furanre Quitpout sporier -
un substituant choisi parm un groupe fornyle, un group. (alcoxy en .
Cl1- C4) net hyl eosmnnﬂdgntylmmpMdroxynet hyl e, chacun des synboles R1L A R3

repressnte un at
Cl-c4, Qu blfe mﬁéé‘E?F@é’% m‘é{?one d' hydrogene et R2 et R3 fornent. _
ensenbl e un group al kyl enedl oxy en Cl-C4, 20 R4 represente un groupe -

al kyl e eh c1-c4 qui peut porter un subsmu uant choisi parm un groupe :
al coxy -on * CI-C4 et un groupe (alcg ) %) - carbonyl e, at chacun des -
synboles Rs et R7 represente un gr yle en -C4, ou eel "d un-tel
conpose. 25 i3. Uillsation d un cORpdSY §btms A |'une quel conque des
revendi cgtions precedentes 1 A 5, pour Ra fa- brication d un nbdi cament

pour | es nal adies du fole. Revwndl catl{on§f pour les Etats contractants:
sui-vants ES, GR 1. Proc6d6 de prepaRatr™n & un der| ve bi phenylique de-

formule: 30~~~~~~~~~~~ 35 | ~~A Rl .ersok*unao..'yrg 40 dans | aquelle Ie -
cycle A est un cycle thi Ophene ou furanne qui peut porter un substituant
choi sl parm un group. forny roup alcoxy en O -C4)nethyle et un. -
gr_= up. hydr oxy‘H’E! 'H%{e@ le %ﬁé@ﬁ“ﬁé@leé ?PBHTGé’g "“NW“F@HP@@@FRG@“@ hgislpagmiun

| ﬁydr ogene, 'ﬁd“m @’l’“‘r@‘y 'EJ "@"“64’““@"95?@?”%
repr esente un B‘?"??E?ﬂ°“é‘ﬁ§'@ﬁ‘f?l“§’° 4 bien

al kyl enedi oxy h't‘z et& ﬂhﬂ@e a't‘}’ “ c“' .
car p_;nyl 2, ou '_ gm f%"&é.g_ ﬁ ‘E’ s ngy'\%g n;?u lcom g
conprend | traal;"t ciﬁ' oty] f’ae VPahS p"ﬁm orrruge %0
66 38 : ou sel d'un tel c:omposé

25 13. Utilisation d'un composé conforme & l'une quelconque des revendications précédentes 1 &4 5, pour lafa-
brication d’'un médicament pour les maladies du fole.

Revendications pour les Etats contractants suivants : ES, GR

'30 1. Procédé de préparation d’'un dérivé biphénylique de formule :

dans laquelle le cycle A est un cycle thiophéne ou furanne qui peut porter un substituant choisi parmi un

groupe formyle, un groupe (alcoxy en C,-Cméthyle et un groupe hydroxyméthyle, chacun des symboles

R & R3 représents un atome d’hydrogéne, un atome d’halogéne ou un groupe alcoxy en C(-C,, ou bien

-5 R? représente un atome d’hydrogéne et R? et R3 forment ensemble un groupe alkylénedloxy en C1-C4, et
Y représente un groupe méthyléne ou un groupe carbonyle,

- ou-d'un sel pharmaceutiquement acceptable d’un tel dérivé, qui comprend ie traitement d'un composé té-
trahydrobiphénylique de formule :

38
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EP0386 778 81 L 11 | MLI111111] m““‘““mumw“

" f. -dana laquell e OR6 repr65ente unﬁgro%fe g¥droxy pr ot 69

| es" synmboles RL A Ret Yont les m i catl ons quo cel Fes* dohnées * -
cl -dessus, 15 oU d un eel d un tel conposG avec un donneur d' Ions

fluor, et -el necessalre, la conversion du prodult en un eel

pharnaceutiquenent accept abl e de cel ul - 28R Procede de preparatlon d' un .

deriv6 biphenylique de formule: 20 R4 25 ROfdans laquelle |le cycle A est -un

cycl e thiophbne ou furanne qui pout perTH alsubstituant chol'si parmi un

group. fdrnyle, un groups (alcoxy en A4) ithyl e et un groupe '

hydr oxynet hyl e, chacun des synbol es R Ppresentb un at ons e

d' hydrogene, un atons d' hal ogbne ou .un gr—w-. al coxy en Cl1-C4, ou bIbn Rl

representb un atone d' hydrogene et R2 forment ensenbl e un groups

al kyl'i negi oxy en ClI-C4, R4 reprhsentg un qr @dps al kyle en C1-C4 qui peut.

porter un substituant cholsi parm un grogps al coxy en. Cl1-C4 et -un. groups -

(al coxy en Cl1-C4)-carbonyle, et Y represente un groups nbthyl ene ou un

groupe car- bodané Bauef DR répresEiftd unrcupSTR/RN drétsRIEIB bycRAC RPSyRBbISs Kl AR of dnt les o

Conpos6, . qui  CrRshbsQIgklfidations GACLANES Abrinél cfldédsuscONPO- se hydr oxybi phi nyli que  de

forynul e:ss; Addr ofiin [8dl dib tebédrmpodéavécan derinkdr dlidhs Gy, e€si Adcetsatte, R)coveIsDS difkoduit B8

et \gnt | es miunesi ptiarinacsutiquenent aueeptablel deeguidbnnbes ci - dessus, ou d' un sel

d up’ tel conpose avec  un coqposG de fornul e: R4-X dans Iaquelle X :

represente fn PEApde RipAwla U8 dérted bighdnyliayReApdoreT ni ti on quo cel | o donnee

ci-dessus, et, sl necessaire, la conversion du produit en un sel

pha nacéﬂtiquenent accept abl e de col ul - Clﬂ . Procede de preparat|on d' un

deriVe biphenylique de formule: 39 ‘ . -

2

30 ' ' : : . S

' dans laquelle le cycle A est un cycle thiophéne ou furanne qui peut porter un substituant choisi parmi un

. groupe formyle, un groupe (alcoxy en C,-C)méthyle et un groupe hydroxyméthyle, chacun des symboles .

- R? & R? représente un atome d’hydrogéne, un atome d’halogéne ou un groupe alcoxy en 01-04,'-'90 bien

. : R représents un atome d’hydrogéne et R2 et R3 forment ensemble un groupe alkylénedioxy en C5~Cy, - - -

o \y 35 R4 représente un groupe alkyle en C-C, qui peut porter un substituant chois! parmi un groupe alcoxy en.
- ' C1-C, et un groupe (slcoxy en C,-C,)-carbonyle, et Y représente un groupe méthyldne cu'un groupe car- '
' bonyle,

ou d’un sef pharmaceutiquement acceptable d'un tel composé, qui comprend la condensation d'un compo-

sé& hydroxybiphénylique de formule :

05
e

B2
dans laquelle le cycle A, les symboles R & R® et Y ontles mémes définitions que celles données ci-dessus,
ou d'un sel d'un tel composé avec un composé de formule :

R4&X

dans laquelle X représente un groupe partant et R4 a la méme définition que celle donnée ci-dessus,
85 et, si nécessaire, la conversion du produit en un sel pharmaceutiquement acceptable de celui-ci.

3. Procédé de préparation d’'un dérivé biphénylique de formule :
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5 10 dans l'aquelle I e cycle A est un cycle thlophene ou F&W !
porter un substituant choisi- parm un groupe fornyle, un g _
CO- C4) nbt hyl e et un group. hydroxyr‘rﬁ?ﬂ %78 Bhacun’ des synb m Hﬂmﬂ“‘
repr6sente un atonme d' hydrog~ne, un atone d' hal ogbne ou un tp.L alscoxy &n
C-C4, Qu bleni5 Rl repr6esente un atome d' hydrogene et R2 et R3 '
forment ensenbl e un group. al kyl bnedl ox;ﬁ% Cl-C4, R4 represente un: group
alkyle en CI-C4 qul peut porter un rant chol sl parm un group.

al coxy en Cl-C4 et un groups (al coxy 4) - carbonyl e, et Y représente
un group® nbt hyl ene ou un groupe car- , ou d' un sel L
phar macout i quenent acceptable d' un tel sA, qui conport.: 20 - - (1)
soit le fait de sounettre un conposekp' o.o ylate de fornule: OR4 25 '
SRI- 30 ‘ R dens | aquel l e chacun des .
synbol es,R et R7 repr6sente un groupe aﬂkyle en CO-C4 et |Is cycle Aet lee
synboles RI a R4 ont |les nenes d6finitions que celles donn6es ci-dessus, ou

un sel d' un t glanaRRIEcyRle 4BS uh %E%pﬁ%'og ﬂldnﬁ%;;em &:ﬂer uR Substituant chovél%gmﬁm t

| * hydr ol yse diuyspsmeia, th grab@soky & €,-Cljmethylddt i Hhisth{ib, chait a6k Synfbolbd1 €
deshydr at at i OrR1 ag réphéséHaietatie d@ydréy2he) i QbrHé @lihldﬂﬂweﬂi: QA GolipeRitaxyen €2, ou bien

phar maceslt i qUeRTRéHrésaRe arpdterd Ehydidgane stik2-ef R? forinenfineambibAinGifoups sifynédidxpen C-Cin -

d ~r\ VA bi phi nyR4irepeéserdeunigiaupaidiigrie ed C;-CHquiigntpolterqin sdibistitudnteholyi@bieni v groupp aloseent e
\éycl e t hi ophiQaet ungrobpe (alpoxe ersCil)-¢arhoayiq et Y représgnte urpgroups théthyidmetdbu ut frowpe cary -

un “groupe (al dorge.en Cl-C4)nbBthyle, le cycle B represente un cycle de .
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Cl-C4, ou bien Rl repr6sente un atone doﬂydro ene et R2 et R3 fornent,

réuni s ensenbl e, un groupe al ky- | eped| 0rBl1-4, R4 repr6sent e un-

groups a2I5kyI e en Cl1-C4 pouvant port pubstituant cholls parm |ea

groupes ‘al coxy en C1-C4 et (al coxy Pa BAr bonyle, et Y represente un
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dans laquelle chacun des symboles RS et R7 représente un groupe alkyle en C-C, et le cycle Aet Ies
; ~ symboles R & R¢ ont les mémes définitions que celles données ci-dessus, .
. ou un sel d’un tel composé & une lactonisation réductrice ;
Y4 35 (2) soit I'hydrolyse du composé dicarboxylate ou d'un sel de celui-ci, suivie d'une déshydratation ;
- et si nécessaire la conversion du produit en un el pharmaceutiquement acceptable de celui-cl. = -

4. Procédé de préparation d'un dérivé biphénylique de formule :

dans laquelle le cyde A représente un cycle thiophéne ou furanne substitué par un groupe hydroxymé- -
80 thyle ou un groupe (alcoxy en C-C4)méthyle, le cycie B représente un cycle de formule :

. gR*
o
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chacun des symboles R! & R? représente un atome d’hydrogéne ou d’halogéne ou un groupe alcoxy en
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ont . les nenes définitions qu coelle %ﬁgég cl -dessus, ou un eel d'un
tel dé6riv6, et, si n6cessaire, |"alkylation du prodult, et, sI necessalre,

| a conver si on GsCs.@u bigR'! représent¢ unatame dibydsroder dt R? et R wewumm@emwmmﬂvm
accept abl e de lanediony ep C-CoHR* repipsente ymgrpups syl pp Grfinperyant gerter un sypstivgnfchaithpaski r
sol on un proc %FWW“ B4 ¢ fploowy 98 Co-Gehfarbonyieset W&P@ﬁ“%ﬂ"@&%‘i’ﬂﬂﬁhﬂ'é“ﬂ\mﬂ““
pour la fabri m~di canment n6 au traitenent d

fole. 19 o ot Wa‘fﬁaﬁmﬁceahﬂﬁém&s'mm oA AR g Sl
conbi nai son dp fp pharnaceu- tiquenent efficace d un dérive

bi phényl'i que tel quo dWini dans |'une quel conque des revendl cations 1 A 4,
avec un vb6hi cul e, diluant ou d6si nt egraRi~phR{r maceut i quenent acceptable. 30
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J."" dans laquelle le cycle A2 représente un cycle thiophéne ou furanne substitué par un groupe formyle, et
- le cycle B, les symboles R' 2 R* et Y ont les mémes définitions que celles données ci-dessus,
o o ou d'un sel d'un tel dérivé, et, si nécessaire, Palkylation du prodult, et, si nécessaire, la oonversion ulté-
K_/ 20 rieure du produit en un sef pharmaceutiquement acceptable de celui-ci.
' ., 5. Utilisation d'un composé que I'on peut obtenir selon un procédé conforme & I'une quelconque des reven-
dications 1 & 4, pour 1a fabrication d'un médicament destiné au traitement de maladies du fole.
25 6. Procédéde préparation d'une composition pharmaceutique, par oombma|son d'une quantité pharmaceu- _
tiquement efficace d’un dérivé biphénylique tel que défini dans l'une quelconque des revendicatlons 1 a
4, avec un véhicule, diluant ou désintégrant pharmaceuthuement acceptable. '
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