EP O 401 125 Bl Description This invention relates to novel biphenyl
derivatives useful for prophyl axige agdi 1281 nent of hepatic di seases,
processes for preparing the sanme, and novel internediates therefor. 5
The liver is an inportant organ which has various functions, for exanple,
parti ci paessiption vari ous netabolisns, reserve of nutrinments, but it is
injured by various factors such as vjrus, druq al cohol and t here
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OCH3 30 wherein R and RRCHge nethyl or both conbiQ¢é*3to form0= C and R
is hydrogen atomor a | ower al kyl group and is Ja |lower al kyl group. The
presenf® i nventors Rabe ansi vel y studi ed Ry’ Q i ous substituted
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treatment of variou : di seases. Anot hergeljeet of the invention is
to provi de processes for prepari ng the novel biphenyl derivatives. A
further object of the in ion is to provide a phegHgceutical conposition
for the prophylaxis and treatnment of hepatic di seases containing as an
activess0O i ngredi ent the novel biphenyl derivative. Still further object of
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R33 3 the prophylaxis and treatment of various hepatic diseases. Another object of the invention is 10 provide
processes for preparing the novel biphenyl derivatives. A further object of the invention is to provide a
pharmaceutical composition for the prophylaxis and treatment of hepatic diseases containing as an active

40 ingredient the novel biphenyl derivative. Still further object of the invention is to provide novel intermedicate
compounds useful for preparing the novel hexa- or hepta-substituted bipheny! derivatives. These and other
objects and the advantages of the invention will be apparent to those skilled in the art from the following
description.

The novel hexa- or hepta-substituted biphenyl derivatives of the invention have the following formula:
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EP O 401 125 BI wherein R is a substituted or unsubstituted am nocarbonyl
group, am not hi ocar bonyl group,emoa0bsis Buted or unsubstituted Cl -6

al koxy- carbonyl group, cyano group, or a group of the formula: Aki I
one or two of R2 to R7 are hydrogen atom and the remaining groups are the
same omhetpif fRé fsenubstifytpd gr ensikstithied em'aoceﬁbonvbgrawwgo B pd %[°‘fﬂqgﬁ‘§PF‘"‘(‘fd g

al koxy ugsubslitytesrC: ey louK GarRonY G[UP: GYanp BIOUR @) RS8R O tRRS BHE ups t her eof conbi ne
to forma C -s al kyl enedi oxy group, and Alk' is a G -6 al kylene group. In
an enbodi rent of the invention, tPe~b.1 phenyl deri vat| ves of the invention
are the conpounds of the for rrul a (I aherein R is an am nocar bonyl group
havi ng optionally one or two subst@%ﬂ’ents selected froma hydroxy-G -r

al kyl group and a G -s alkyl group; aninothio-carbonyl group; a G-s
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of the foPwfsired ¢ampoyitda gisithe ¢ qn@hms alrite R@%@ whgrely amopg R g F‘ai ¥ X’"BP

conbi neang & fsdrvgiiogenctom & afik \é@ﬂ"‘&k :ﬁ’ a'“' %B’°§]ZP”?%?'T1§/ I8 (| i)
R2 is mh§en aé\‘f”ﬁlrﬁm“&r?ﬁh gfﬁﬁ’”‘m?r ne, el 1, 10FT e\ éne i%xy
e e C

gr ouff; ¥scombipp fof "“F&C“b o elngym&(oup (|v) R2 is a |lower

al koxy gry i?lqj are eag? —s al o poun %&{Qe fm C?i alﬁ\}lé‘%él@&%u Xahd @ QUP,  OF

R_3|sa men u n rogen atom or (v) R is a
=S al QH naBﬁx Er% I{né ﬁ“%nﬂrnQWorna@d1—Bﬁl n%&eb\&@"gﬂﬁﬁn atom and in

any ?5ase H2{1 g,yg:c,( Jalkh,§ o o\@ R5 and ine to forma G -s

al kyl'eneqj,ppayis grl&lépalkcﬁ{]‘éroﬁg A2 SncB R Ew%rﬁmmoa&rmra CrAraR@erbotiexy QesTP 0o A & 20f

this |nveﬂng,{yp@,,_5m&ygmp Ss Wrohdeatdm@lorul @ (1) wherein Rl is a

subst i t ut@dke @ya tins wksKy igious, Bl isawdregeeiubany Rt Bmedrpgeoratom; subst it ut ed or

unsbst i £ddtuedny(.?aase & tiedl dbovey(H) cawhanyid Rfr wmpine &rfolpea Br-e pivienedioy greumcendriy in

bi phenyhydirogardewyl i c acid of the forrmula: 35 R7 R6 40
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wherein R? to R’ are as defined above, or a reactive derivative of the carboxyl groups thereof or a salt
50 thereof with a compound of the formula:

RE-H (1)
wherein RE is a substituted or unsubstituted amino group or a substituted or unsubstituted Ci-s alkoxy

56 group, or a salt thersof.
The compounds of the formula (f) wherein R is a substituted or unsubstituted C1-s alkoxy-carbonyl

group can also be prepared by reacting a cyclic diester compound of the formula:
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R8-H - (111) wherein R8 is a substituted or unsubstituted am no group or a
substituted or unsubstituted G gp gddfaeyBr¥S group, or a salt thereof. The
conpounds of the formula (1) wherein R is a substituted or unsubstituted
C -s al koxy-carbonyl group can al so be prepared by reacting a cyclic

di ester conpound of the fornmuka: 4 EP 0 401 125 B1 R7 5

RS CGOOA k241-1 (V) R& adz COO(-Ar
1)l n R3 N 10 R2 whérei mx A k2 is a C -6 alkylene, Arl is an arylene
group, nis 0 or 1, and R2 {0 Rf are as defined above, or a 15 salt thereof
wi th &n al cohol conpoung5aq ocoo+mIkRI-H (V) wherein RO is a
substituted or unsubstituted @i -6 al koky group. 20{(IV) The conpounds of
the formula (1) wherei ngrRI~{= gr 00p-pArI he fornula: ALk 25 (Alk' is as
defi ned above) can be prepa y subjecting a bis(hydroxyal kyl am de)
conpound of the formul ar33e~RELAR6 R5 CONH- Al ki - OH R 41 i
CONH- Al kI - OH 40 R3 wherein R2 to R7 and Alk' are as
defined above, or a reactive B&rivative thereof or a salt thereof to an 45
i ntranol ecul ar ring closure reaction. The conpounds of the fornula (1)
wher ei N ordirSAIRYSE ©; Gralkibnes AiNisae ajyleapgrowdin 13\ o éepd RaubiRh greces ldefined above, or a

( car bgx agi@R)eotWitNa @iechobéontph@dfodthmttiaula: 50 55 5

R-H (V)

wherein R? is a substituted or unsubstituted C,-s alkoxy group.
20 The compounds of the formula (1) whersin R' is a group of the formula:

N~ 1
Alk
__—/
25

(Alk' is as defined above) can be prepared by subjecting a bis(hydroxyalkylamide) compound of the
formula: :

30
R’

26
% RS _~ CONH-Alk1-0H
R4 O CONH-Alk!-OH

3

40 R

R?

(I-a)

wherein R2 to R? and Alk' are as defined above, or a reactive derivative thereof or a salt thereof to an
45 intramolecular ring closure reaction. _ .
The compounds of the formula (l) wherein R' is cyano group can be prepared by dehydrating a bis-
{carboxamide) compound of the formula:
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EP 0 401 125 Bl R7 R6 .5 R5 XJ - CONH2
(I-b) R4 3 CONH2 R2~~~ 10 V\/ner@j 046 13908RR7 are as defined above, or a salt
t hereof. 15 Mor eover, the conpounds of the forrmula (I) wherein Rl is
am not hi ocar bonyl group can be prepared by thiocarbonyl ation of the
conpound of the fornula (1) Fyvherei n R is cyano group, or a salt thereof.
The condensation reaction ofy a reactive derivative of the

bi phenyi di carboxylic g8 sound (11) with the conmpound (111) can be
carried out in an appropri 5ol vent in the presence or absence of an acid
scavenger. The reacti vgdd coNHcl udes any conventional reactive
derivative, for exanpl e t he[ cor- 20 respondi ng ac¢tdbhal i de, m xed acid
anhydride, active ester? enger includes, for exanple,

pyridi ne, N, N-di al kyl anﬁl | N-aI kyl mor phol i ns, al kali metal hydr oxi des,
al kali metal carbonat eR; | nmetal hydrogen carbonates; trialkylam nes
in tHie presence or absence of5 N, N-di al kyl am nopyri di nes. Besides, the
condensation reaction of a fRee bi phenyi di carboxylic acid corrpound (rn)
with the conpound (I111) can be carried out, for exanple, in the presence or
absenc%lﬁfeinaazq@ﬁd@asaadﬁﬁuaaa@emrasal'haerézmndensation agent 25 includes any
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met hane H‘it @Ban, MchBrom@ighe! {%@ 2BRhHIRES aQérfe @ﬁrommsdllg@.ﬁmﬁerhases such
as al ka obmrfg?,;pgjatutbyg,p %}ng.gso tab(k-ed ine earth netal hydroxides, alkali 35
met aly, hy dirhglRSetiod BraheSEMINstet EWEpbioha F1V] Withetie atobal hahm)pnd:idva)mme,carried out by a
tetr ahy&i’n%cntﬁnalnasted bhdtgb raattherfor etarné mythd presentenofi ad ecid @ anbédeyn subpoRiiate,
acet oni tdehtCor Wik@utr @@ Cdolvem. Tinadie irc@desi polga@ict orabrganionagidm eych Fasagulfuric acid,
t enper ahydroehlorar aid fabicyacait a@fc acid, co-BUer@sulfpiie atiit methropsutianicascids iang the| R3sr e
r eact i oinclades tolganib psifdrgaticrasea Iskapl ag reikelemetaldvroxides, ykelng)eagy mgalrhége@qe‘c,.ézlkah
der i wat mete! hyidadesoThecselvertdnclugesr Pead alsghols; dioxde tpiraBydsqfwen. Gle"hé'bz Yprifey-
hal ogenaeinide ‘HQ@MSu‘f%'darPCa‘B’ﬁff"GpThedﬁ@“QmC@cﬂe\@ﬁ‘ﬁd 8t ghide Hn " ?‘f&/teé"t??ﬁ?teﬁt in a
usual nameieEply afdis 980 Gyenat i n ent i nc pnvent | a)l agent.  for
exanmpl e, 1TH? GWETORG|ap A Eos h phuge 88 ¥ E’WF' r' ot °§"Lﬁ£ S o ot
oxychl oP?'H@"’e o 93[‘ \5’% rrigd sp'%gf'&ﬁﬁl"éf sem‘y B itl P Qf Bﬁh@p 1:gem
chi or'bf &Wt g I 835"8 q hf FDlo A5 Sonft ihdiiEd
e, thion chlon
cool i G4 Q rEDII;QmE e € chidr 8§rm ﬁ’sm?ij 8iof fera@ly on th a tBRpiRlly df Adnt NY
reactl OQOO(REgt b ? BilR)-2-enpessd (1-b) can be carried out in the
presence Ofpg 4ah %r}gé%nd?n of aqe@etax,%@wd%oaqg@ma (- bTEua vd ehiel @t inniks et or
i ncl '-&Ele§bs%ﬁﬁé d?Qndéﬂmrétlﬂ@%enagﬂ@ﬁetﬁb@ﬂ‘hg&@erﬁh&&despmI’ddﬁ/emoyaﬁ i@ swe ,as tphasony |
chl or i dgnorh&geHiAad) Shighgnénaald, erdspiirus RAEE@RESH lbbizatesulians deid, allumriumudiioride.
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an appr eguthyatoiramp bivemnylfosnetiidea pyrisien.z gethe thied mmyt}fecabmmﬁeed}i ynderhReangr feani de,
pyri di nexampiedot e1dor&e and preferably proceeds under heating, for
50 The thiocarbonylation of the compound of the formula () wherein R! is cyano group, can be carried out
by treating the compound with a thiocarbonylation agent in an appropriate solvent in the presence or
absence of an acid scavenger. The thiocarbonylation agent includes any conventional agents, for example
hydrogen sulfide gas, phosphorus pentachloride, a dimer of p-methoxyphenylthionophosphinesuifide. The
acid scavenger includes any substance as mentioned hereinbefore. The solvent includes preferably
s5 dioxane, pyridine, and the like. The reaction preferably proceeds at a temperature of from room temperature
to heat temperature, for example at 20° to 100°C.
Besides, the compounds of the formula (I) wherein one of R? to R? is a phenyl-C1-¢ alkoxy group (e.g.
benzy! group) may be converted into the corresponding reduction products of the formula (I) wherein said
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exanpl'e 60- to 100-C. so The thi ocarbonyl ati on of the conpound of the
formula (1) wherein R is cyano gep@motiagsplpe carried out by treating the
conmpound with a thiocarbonylation agent in an appropriate solvent in the
presence or absence of an acid scavenger. The thiocarbonylation agent
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for exanph@ediventathapatit biseabdsthin® gdNalus & asialinddieHiédE BPeciafly She @aipbinas It this

pr esence ifbntioR have [BkeNért dHempadit, almgidrating atll pritédihgéliettion GatiblOmBpatic Idamagessvarnt

i ncl udes aamynatenane mbéraaisad hematio/eang, hepabhfikassis| fatyebterdlol,anad bre usdlil @x a Merapeutic or

t et r ahysdrprodphylactic difib dor rehratit hepatitisr edfuterhabdtiyys, fattp dee depatio dengesibm@sg hepatocirrhosis.
pressur e fat ingtancen éastcamnoursif wasr aally radoinistetsr i mige Lane thoreattes caben tetredijoddeatasr e,
for exaniraly ggminigtefod.t gyd Yigpn-incraasq ¢f thehlogdhRiasma givienid RyFYIC trahreminager (GPR) ie. an
conpounddndeagf treatiGdisgasas wasyagasyeda g agpsultring prieck PATIPPYSNS &) efdnie invefdions gimethio

i nst ance, 5%‘%%%3&" 3.03@;7?."1 5&%@%@“1’%@'2?09'%‘%&%? %"IIS ‘;‘/e 08’);}93{[’13& 'Tg‘prt;‘t.;i :%}fg‘ud of
the fof° Y

in the fadM Befgrel;}?% %

ounds is | ve%ilgtélqadog? &H H’glk ar'é'b lrrxr%tflael fc?rr%l otr |r(1) L& niu
sal t, andph eﬁﬁ’c Olihgenl saﬁ sref T,aa geut ol U .9%? 3o .p&é:n@%? &gﬁn%
unsubst i ttJ-A

organi & agi m%s}fﬂ Taln%nﬁrﬁs;ﬂs s ?etu‘gnﬁgthyﬁ%ogﬂmglp%d%t v Inventl 0 are
novel and heysecofmsembd 85t tRE RREHbA B BeOdmiieordd’ R4p %} aawarﬁerawdmk bR RGapf

hepatic dihg @aHREnRREN Al HSRAN & RnVERFHNA RRBMAceutioh BFophrafoRt! bYexarhdI€ tablets,
conpoundscagsues, pbwderd, 8nd iffddaBdsl on have excel | ent therapeutic, aneliorating

and pr ot ect THgioed biethid Sontpdundanl) My vdne Pepbihdingtha NGRS, IHUE eigit odetatatoume patiests,
necr 0SS seferityap tib idzeased drd thehikg &bt i€ uduallyirowe Bangef A D Yo 500 treyigiday) preteratily arte 300
usef ul asngkgtdaer apeutic or 15 prophylactic drug for chronic hepatitis,

acut e hepat Thej Sartifgagotmpounidy et the liepeles @) ewsh(\@3ssedoin, thea prdcdse e treeparing Hios desiredFor

i nst ance,co@mpauads () ebifp vandonfas beprapared kydaidensingerhglogenobrnedic agidbf thadarmulte: er
carbon tetrachloride was orally adm nistered, and then increase of the

bl ood #l asma gl utamic pyrg¥ic transam nase (GPT), i xe., an index of hepatic
di sease, was neasured. As{a result, the object 4corrpunds (I') of this

i nvention, dinethylgé R —COOH
5, 6- et hyl enedi oxy-4' - y-5',6" - metdnyd enedl - bi sphenyl di car boxyl
ate ang NN, N, N - trP QOOH R3

5, 6- net hyl ened| oxy-4, 5' - di met hoxy- 2, 2- bi phenyl bi scarlboxanm de showed 90 % or
more inhibitory ratio of ¥ncrease of the bl ood plas®a GPT activity in a
dose of 100 ng/kg. The co}rﬁ)ounds (I') of this |nve3& 33 can be used as a
drug either in a free fof¥fdr in a formof a phar & tically acceptable
salt thereof. The pharnmaceutically acceptable salt includes inorganic or

or gani ¢ baseinsalstashaldgen aexamal R, to & kel as deivied|aboa) draa fesctige dediodival esel viith a

pot assi urmompgund pf theafokala: ne earth nmetal salts (e.g. 25 calciumsalt, ),
ammonium salts (e.g. tetranethyl ammoni um salt, tetraethyl anmoni um sal t,).
The conpdifhdd)-Aky-Odf (Wis i nvention can be adni ni stered oral | y or
parent®&ally, but preferably orally. The conpounds can be used in the form

of a convéRteindian ansHil Fecs deinehroopr: éprivet dinglegenp spmrssngd RS the feralret s,
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capsul es, powders, and injections. The dose of the conmpounds (1) may vary
dependi ng on the age, body wei gldp ®ao1simtes of the patients, 30 severity of
the di seases and the like, but is usually in the range of 0.1 to 500

ng/ kg/ day, preferably 1 to 300 ng/kg/day. The starting conpounds of the
formulae (I1) and (IV) used R7the process for preparing the desired
conpounds (I) of the inventiolf can be prepared by condensing a

2- hal ogenobenzoic acid gk_th ormul ae: 35 R7

X R6 R4 and, - -COOH R6 _fh
~~~fand 3 40 RS coo-Alk} COOH R
(V1) (VI1) 45 wherein X is a halogen atom

and R2 to R7 are as defined aliove, or ajreactive derivative thereof with a
conpound of the fornmula: HO (Ar),-Ailk'{OH (Vill){BO wherein Arl, n and
Al k' are as defined above, tng| ve a di hal ogeno conmpound of the fornmula: 55
7 EP 0 401 125 Bl RY 36 R5 X-
COO- ALkl X (I X) 10 COO~(Arl), X R4- -
COO (Arl)n 15R R2 wher ¢ B2 to R7, Alkl, Arl, and n are as defined
above, and subjecting s&d cound (IX) to an |ntrarml ecular ring closure
reactison, for exanple, in the_presence of copper powder or copper(l)
i odide, 20 optionally foll owdd by hydrolysis. The conpounds and
preparatlon t hereof of this invention are illustrated by the foll ow ng

npl eyheseie FEHE T d AlibtArhand §rise e slgfined) ahevel pif publgcting seid eempeued i do #n 25

1 a)éhPi' &r ?F&'P @%g gf; '%T?W"c{f’élebﬁ‘fé’i?yf"aﬁ? REPSYSB G EPPPes PAVER" 95 SIRpRE ipdide.
b S f h ti
FERip L L Pg@afaﬂ?g&efse@@ﬂ% Rlegf4s e B v M REVPECEY on
m xture, AR OPEETR R° Y recrystal lized froma m xture of isopropyl
ether apgd, ne to give
N-(3,,4- nedi oxybenzyl i dene) - N- cycl ohexyl am ne (597 g).

(1-a) Piperonal (500 g) and cyclohexylamine {330 g) are dissolved in benzene, and the mixture is
refluxed for about 3 hours while dehydrating with Diene Schtark device. The solvent is distilied off from
the reaction mixture, and the residue is recrystallized from a mixture of isopropyl ether and hexane to
give N-(3,4-methylenedioxybenzylidene)-N-cyclohexylamine (597 g).

30 The product (158 g} is dissolved in tetrahydrofuran. To the solution is added 2.5M n-butyllithium (30
m}) below -50°C, followed by dropwise addition of a solution of iodine (172 g) in tetrahydrofuran. The
reaction mixture is warmed to room temperature and is poured into water. The precipitated crystals are
separated by filtration, washed with water and dissolved in a mixture of dioxane, acetic acid and water.
The mixture is allowed to stand at room temperature overnight. The solvent is distilled off from the

35 mixture, and the residue is diluted with water. The precipitated crystals are collected by filtration, washed
and dried to give 2-iodo-3,4-methylenedioxybenzaldehyde (118 g). M.p. 124 - 126°C.

(1-b) 2-Bromo-4,56-dimethoxybenzaldehyde dimethylacetal (59 g) is dissolved in tetrahydrofuran and
thereto is added 2.5M n-butyllithium (89 ml) under cooling at -70* C. The reaction mixture is kept below
-50°C for 30 minutes and thereto is added dropwise a solution of iodine (51.4 g) in tetrahydrofuran

40 below -50°C. The mixture is kept at the same temperature for 15 minutes and thereto are added
aqueous acetic acid to adjust the pH of the solution at 2. The mixture is allowed to stand at room
temperature overnight, and the solvent is distilled off from the reaction mixture. The residue is dissolved
in ethyl acetate. The solution is washed and dried, and the solvent is distilled off. The residue is
crystallized from ethyl acetate to give 2-iodo-4,5-dimethoxybenzaldehyde (43 g). M.p. 139 - 141°C,

45 {2-a) A solution of the product obtained in (1-a) (15 g) in dioxane (400 ml) and resorcinol (7.8 g) are
added to 0.2 N acetate buffer (200 ml), and thereto is gradually added sodium chiorite (5.9 g) with
stirring. The mixture is stirred for 2 hours and then concentrated. The pH of the mixture is adjusted at 1
with conc. hydrochloric acid, and the precipitated crystals are separated by filtration, washed and dried
to give 2-iodo-3,4-methylenedioxybenzoic acid (14 g).

50 The above product (13 g), thionyl chioride (16 ml) and pyridine (0.1 ml) are added to dioxane, and
the mixture is refluxed for 30 minutes. The reaction mixture is distilled to remove the solvent and further
subjected to azeotropic distillation with toluene to give 2-iodo-3,4-methylenedioxybenzoic chloride (14.5
g). M.p. 69 - 70°C.

(2-b) The product obtained in (1-b) is treated in the same manner as described in (2-a) to give 2-iodo-

55 4,5-dimethoxybenzoic chloride. M.p. 151 - 154°C.

(3) Salicyl alcohol (22.4 @) is dissolved in dimethylacetamide (150 ml) and thereto are added
tristhylamine (64.1 ml) and 4-dimethylaminopyridiene (100 mi) under nitrogen gas stream, and the
mixture is cooled to -30°C. To the mixture is added dropwise with stirring a suspension of the product
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solution is added 2.5M n-butyl | i Epigi4p1(+38 g7l ) bel ow -50 C, foll owed by
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The corresponding starting compounds are treated in the same manner as in Example 1 or Example 2
to give the compounds as shown in Table 1.
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R4 -Tt]-R1~0 10 R3J R2 3 < R2gpog40112581 R1 CPhysi cal properti es,
R R o~ etc. 20 25 3 1.S3 1 - COOCH3
M p. 1210C CH30 25 ~~~CH3 4 The sane as - COOC2H5 M p.
820C above 30 Table 1 Cont i a - COOCH3 Mp. 148 - 1500C C2H
so 35 6 fable b (Contipessh Mp. 122 - 1231C C2H50
as above C2H50 40 The _sane Mp. 139 - 1410C
0g as 8 0 The sane M p.
1860C%as phboge - bd -C6®C5§ 10 | MBP. M40~ I2B® Table| 1
(Continuefd) 5 30 - COOCH3 M p.
142 - 1430C 10 < The sane
M p. 1310—6 rbove—CH3I—15— ++ - ga)
The S@Te 10 Cn%%% sa%goo M.p. 131°C
as above
1 11 | The same IR vquOI(cnf'l): 1700
Bz10 as above ax
CH3 Mass (M ): 450 (m/e)
*) Bzl means a benzyl group.
20
Example 12

25 (1-a) To 5,6-methylenedioxy-4',5'-dimethoxy-2'-(2-hydroxymethylphenyloxycarbonyl)-2-biphenylcarboxylic
acid lactone (4 g) are added methanol (100 ml) and an aqueous solution (50 ml) of potassium hydroxide
(4 g). The mixture is refluxed for 30 minutes, and concentrated under reduced pressure to remove
methanol. The pH of the resulting aqueous solution is adjusted at 1 with 10 % hydrochloric acid. The

products are extracted with ethyl acetate. The extiract is washed, dried and concentrated to. dryness. ... . .. .. .

30 under reduced pressure. The residue is triturated with diisopropy! ether to give 5,6-methylenedioxy-4',5'-
dimethoxy-2,2'-biphenyldicarboxylic acid {2.84 g). M.p. 207 - 210°C.
(1-b) 5,6-Methylenedioxy-4",5"-dimethoxy-2,2"-biphenyldicarboxylic acid trimethylene ester is treated in
the same manner as in the above (1-a) to give 5,6-methylensdioxy-4',5'-dimethoxy-2,2'-biphenyldicarbox-
ylic acid (1.4 g).

35 This product has the same physicochemical properties as those of the product in (1-a).
(2) The product obtained in (1-a) or (1-b) (1.3 g) is dissolved in dioxane (10 ml). To the solution are
added thionyl chloride (1.76 ml) and dimethylformamide (0.2 ml), and the mixture is refluxed for one
hour. The solvent is distilled off from the reaction mixture, and the residue is dissolved in tetrahydrofuran
(100 ml). The solution is added with stirring to a mixture of diethylamine hydrochloride (2.06 g),

40 triethylamine (2.8 mi) and tetrahydrofuran {50 ml). The mixture is stirred at room temperature overnight
and concentrated to dryness under reduced pressure. The residue is poured into a mixture of ethyl
acetate and water, and the organic layer is separated. The organic layer is washed, dried and distilled to
remove the solvent. The residue is recrystallized from a mixture of diethyl ether and hexane to give
N,N,N’"N'-tetrasthyl-5,6-methylenedioxy-4',5"-dimethoxy-2,2-biphenyldicarboxamide (1.23 g) as colorless

45 crystal. m.p. 148 - 149°C.

Example 13

(1) 2-lodo-3,4-methylenedioxybenzoic chloride is treated in the same manner as in Example 1-(3) and
50 -(4) to give 5,6-methylenedioxy-5' 6’-methylenedioxy-2’-(2—hydroxymethylphenyloxycarbonyI)-2-biphenyl-

carboxylic acid lactone. M.p. 249 - 252°C.

(2) The product obtained in (1) (4 g) is treated in the same manner as in Example 12-(1-a) to give 5,6-

methylenedioxy-5',6-methylenedioxy-2,2-biphenyldicarboxylic acid (2.1 g). M.p. 253 - 255°C.

(3) The product obtained in (2} (20 g) is suspended in dioxane. Thereto is added thionyl chloride (20 ml),
55 and the mixture is refluxed. The solvent is distilled off under reduced pressure from the reaction mixture,

and the residue is subjected to azeotropic distillation with toluene and then dissoived in dioxane (200

ml). To the solution is added dropwise conc. agusous ammonia {200 ml) at -20° G, and the mixture is

stirred at room temperature overnight. The solvent is distilled off from the reaction mixture, and the

11
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-20 C, anm—themxture 5 stirred at roomienperature overnight. The
solvent is distilled off fromthe reaction m xture, and the 11 EP 0 401
125 481

Example 17

N,N'-Bis(3-hydroxy-2-methylpropan-2-yl)-5,6-methylenedioxy-5',6'-methylenedioxy-2,2"-
biphenyldicarboxamide (3 g) is added to thionyl chloride (20 ml), and the mixture is stirred at room
s0 temperature for 2 hours. The reaction mixture is distilled under reduced pressure to remove thiony! chloride,
and the residue is dissolved in ethyl acetate. The solution is washed, dried and distilled to remove the
solvent, and the residue is crystallized from diisopropyl ether to give 5,6-methylenedioxy-5',6"-
methylenedioxy-2,2-bis(4,4-dimethyl-4,5-dihydro-2-oxazolyl)biphenyl (2 g) as colorless crystal. M.p. 152 -
154°C.
55
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: e? ene\gp ioxy -5' 6'-methylen
"c mﬁg 0. ml) for 4 hours. The™ reaction’ mi_
%nt crystals are’ separated ﬁ_ '_'_ n An

Gryiten %&ﬁ;.'

and 't fvuifioe msuis_
r eact jaligwveito st
chl’érlﬂﬂ@é“%ﬂ‘w, vepte

: f-
i ry.'es inlethaigt | ttSGi a‘.a#emqh #Wm thﬁéréab,qm'-aadmd
,colmessieryaa _mbmznh)a-m di

wherein R' is a substituted or unsubstituted aminocarbony! group, aminothiocarbonyl group, a substi-
tuted or unsubstituted C1-s alkoxy-carbony! group, cyano group, or a group of the formula:
§0 _ .
< Al

- 0~

among R? to R*, either one of R? end R* is hydrogen atom or a Ci—s alkoxy group and the remaining

85 two groups are a Ci1-s alkoxy group, a phenyl-Ci—s alkoxy group or hydroxy group, or both combine to -
form a Ci-¢ alkylenedioxy group; R® and R® combine to form a Ci—; alkylenedioxy group; R’ is e
hydrogen atom; and Alk' is a Cy-s alkylene group, provided that, when R! is a C;— alkoxy-wrbonyl o
group, and when R? and R* combine to form a Cy—¢ alkylenedloxy group, R? i is not hydrogen atom or

13




?S to renoveteov: Tersdei s- xrce Ihcifrm .ad atrf i8x-1Vm adediy h''eene'

v premvearbd mtrite (8.5 ) o @ MP- =0 om0 NI

, ~~~~~~~~~~~~~~~~~~~=N 0 - . .';D5, 6-Methylei-,-nethyl enedi oxy-¢ *+ " s
- benznedi@xypie 2§i -1 bi phr' ny. gj is'ciii [ ' ' pyidine (100
m) eand dI (- ane (1n00 m . and thetreto i sadded I syam ne (47trre

mdr) 40  b.6Mujgieseslixg Sepahvishedicxs-2.2-bichero digrbeemideri8 ta) ipyefiuxegin phosphorus
T reactycprides?0. mBdor 4 douwrs.skhg reactioanafixtie| ip\wedied andsthempeusd ipedeR rafpdP%t ure
for 2 shorrecipitafth rystels |aresqparpiad Ry filsption $pq digeolverh echlopoiagieThe Sglutian, jp washed with
renove ter, undyant distifige'to reraqvyy e F‘é"eétxi°49"é?cP@‘g‘%VFFFdEh‘G%s'g'F’?ﬁthygﬁ?f"%?'gf
| sadd| edbiphepxigigagtogirile §:59) axolresaFaeel M9 Ar &% 6i are separat edl by

|

filtral ondtogi vem 5, nei t hyendl oxy4cV I 2 : :
bl phen‘}/l B-gﬁgﬁga oar oxmi de) (556 g). M. p.237-r238 C (deconp)

) ?‘l )} 2- . %P?;M hylenedioxy-5',6"-m tm)enec_lioxy-ztz.-ﬁ;phenyldicarbonitriIe (5 g) is suspended in a mixture of
Co ngiQ n 0 l)eanaénégznea_ ml), and thbrefoi€added #thylBimind 143k avPRAter hidrddey €S
une reueg,; E%H?isTJSh%stetﬁ kbh thé mixture over a period of 5 hours. The reaction vessel iksealdtitaid , , 5
1 Jowed to stand at room temperature for 2 hours. The reaction mixture is distilled. underiréduced: pressure -
- - A cql Oofd BH8veCthS BbivenSIThe' resius’ fe extracted with chloroform, and water is added to the extract. The
v+ 11, procipitated crystals Glreasefmrated by -filtration to give 5,6-methylenedioxy-5',6-methylenedioxy-2,2-
- biphenyllis(thidcarbdxdmide). (5:5 ¢)-Mp=~237 - ABgy€ddeecbmpler i vat i vut engoupcyngr p, of
the formula:i 7 . anteedong Riato h6 eithra one. oflsedR hydroenrto ore

a Ce Exypean h  eann group to. given R3an6- cnbiynedt om

C, -, hl2yl ndi oygop 2i o rgnao;o 13...,: 45~~~~~~~~~~ whri R7i  usiue

rusbtiue  Dimethh§.6-methylangdioxe FipthopyRyaeeyipyra2 dpirhanyjsicerpaxylatp (113 9)%? %1%*8;2*’ Pop
ydrogen gas

caogr uor gg@nxdroquq (S%Wwaarg5@¢{hanol (50 mi), and the solution is siitred under 40 psi
k1 :. 3~ainpsphpre: in the presence of palladium-carbon (0.2 g) for 16 hours. After the reagtion, tz_e catalyst is
Exarrpl e jil@red off, and the. filtrate is evaporated ir‘lto dryness under reduced prt?sslure. he‘ residue is treated with =
5, 6 W RN AP rely SEryeasens STy S DEFHARPITUAFERSAR 8 %) i s
r ef | uxed P BhEPHdT S “oxyChroride (70 m) for 4 hours. The reaction
m xture i$, &0l ed and then poured into ice water. The 5 precipitated
crystals are separated by filtration and dissolved in chloroform The :
sol utign qi sa ¥BRAGheNativd oMb @muiglr i ed and distilled to renove the solvent to
gi ve 5, 6-net hyl enedi oxy-5', 6' - net hyl enedi oxy-2, 2' - bi phenyi di carbonitrile
(6.5 g) as colorless crystal. Mp. 213 - 215 C. Exanple 19 10
5, 6- Met hyl enedi oxy-5', 6' - net hyl eneglf oxy- 2, 2' - bi phenyi di carbonitrile (5 g)
i's suspended in a mxture of pyridi{ne (100 m ) and di oxane (100 m ), and
therets is added triethylam gé 0 ) and further hydrogen

5

R g1

ré Rl
40
g3 O

r?

(1)

45 :
wherein R' is a substituted or unsubstituted aminocarbonyl group, aminothiocarbonyl group, a substi-
tuted or unsubstituted C1—s alkoxy-carbonyl group, cyano group, or a group of the formula:

N ™\ .
. VaTE
(s P g

among R? to R*, either one of R? end R* is hydrogen atom or a C1-¢ alkoxy group and the remaining
55 two groups are a C;—¢ alkoxy group, a phenyl-Ci-s alkoxy group or hydroxy group, or both combine to
form a Ci—¢ alkylenedioxy group; RS and R® combine to form a Ci-¢ alkylenedioxy group; R7 is
hydrogen atom; and Ak' is a Ci—¢ alkylene group, provided that, when R' is a Gi1—¢ alkoxy-carbonyl
group, and when R3 and R* combine to form a C1—¢ alkylenedioxy group, R? is not hydrogen atom; or

13



sul fide gas is passed through the m xture over a period of hours. -The
reaction vessel is sealed and &R 0#et1250Btt and at roomten’H Mmﬂmg "ﬂ
hours. The reaction m xture is distilled under reduced pre ”",
renove the solvent. The residue is extracted with chloroform and wltef 8
added to 3 pharmageyticaly a°°‘fﬂ’ﬁ@'“pﬁal§3‘ﬁ'ﬁf"t ated cr ystal s are separated by filtration
to give 5, 6- met?%l ene

ene ou iona ne or
bi phenfl bTr?(subsrtue %s seé)Szjl waznﬁﬁoﬁerei aIL\aI E§:'oa ?Iéa;ggﬁs%ky&gédf ftﬁth ¥:a ﬁﬂpl e 20

20 Dineth a Gy -s alk y carb I gro ng optlonally substltuted by a Ci-¢ alkoxy group; cyanc group;
5 6- fret hy %L[E’ B bany
IS

Rl PK iﬁ‘?& rorded-thtt, INREHN 18l QAL DM%Y-cfidnyi 1. 15
v@h@n Re1n P bﬂ Wf@r’ﬂn £ 10-5 Qlerﬁﬂ&y@%ﬂ&’ﬁ@ nof @Qroﬂén)atonﬁnd t he

solutlon |s S|trred under 40 psi hydrogen gas atnosphere in the presence of
pal | adigMreadoRBBund Qecdraihy tb OlBIm1H WherdinR2 aAd REEretohe & @ac talkam or bite coaltiml tyst i s
filtgred @fh.a angd dg@nddidxy rgadup, RS ieWapayeatadah, i Ait addRYy nesidneutndiom re@iueed

pr essur e. aifitaediexs igthug ahdsR% is Bakramen wbihh 25 net hanol to gi ve di et hyl

5, 6- met hyl enedi oxy- 4- met hoxy-5' - hydr oxy- 2, 2- bi phenyl di car boxyl ate (0.86 g)
as col ox | Esscopmpyad sccordiiggo clbifp2,-wherpp-RE is @ awnes:arsmﬁlgrow hsvipherignaihtens Yat i ve
of the fotwesubstitumits spipcted from a hydroxy-Ci-s alkyl group and a C1-s iyl group; apu\othlocarbonyl

R11 %0 group; a Ci—s alkoxy-Ci—¢ alkoxy-carbonyl g RR§Yano GESURLIOR A it s_égylh" %ﬂ‘Bgf 9% ut ed
or unsubs e gepury R’ Y PeRs %gqbﬁﬁfﬁf’@bﬁppé Ay '6?'8’f¥pqr°”§ Wt -
tuted or 5n§‘h"l?§1°|t? g Cor kg “QF x%/ R SN I VYPET S e yano gr oup, or a group

of the fo gu 44 Re fRnmng
cord ng clalm rem R2 to R4 are aII aGCy—g alkoxy grou R® ard E&‘nbl

R2 to F§4 rma ylen dltlg? 99 ato & -1 al koxy grOUp

and fhe r &M@ A ou s are a Cl -6 aI koxy group, a phenyl -

-6 al koxy gy &%0191'3 a@%q{rﬁ)w cIQFnoéJ Rher@h RORMIT, COLIRINGolpORE &R Rorkbifiert6 form a

al kyl ened'CP%YalkgreﬁHJQxy (ia RE a REM-BIE; LiRoxl @Folp andCR*ais hidrdgish EtﬂtﬁdHSOéﬁyJ RYr oup;
R7 is hydegeaf teterih cal kﬁb#{ed.okﬁgr&pﬁndnc@.saﬂylsmb@rmangroup provi ded t hat,
wheny,R1 is a G -s al koxy-carbonyl group, and when R3 and R4 conbi ne to

form a € The canpsirldedeemkdinxty ciindBpyhefdih R3is iah -shalkbryo grewp, &F isrhydioxy dréup, R* BP 0
401 125 Bihydrogen atom, RS and R® combine to form h C1-% lak¥lériedioxylgtdup.jaht R] isthydrpgen atom.
pharmaceutical ly acceptable salt thereof. 2. The conpound accor di ng

cl ai m 18. whprwsh fdRlprapgringra ammncapbtblnwmgiadurfsrﬁa\/fori@ i pigimo h ahen "‘oche's d‘r t wo
substd t uentbstituted e pwbstiusth 2mingp wgs@up 95 agiuRsfitutedr Uy S%ﬁﬁwutad ,-5 akoxy iy
group; amnicerdenhii Geuar PthBSWhe”R a&°’@fa'b%"yh$'R‘{5’ Hg ‘ql‘fgf' | ng
optional | @ﬁ'bétC?*t‘lJ?"é’éf"EﬂV’X& 9@”" % ‘@“cﬁg’ﬂ‘ %8 %f?‘g'ﬁ IV ageEriadlg st g

G -6 al kyitheresh whigh ¢pRpsss ?a?%?%?&p?‘f"y'@‘rcﬂ yieaogdof HeB™YPat, when RL is a CI 6
al koxsy car bonyl group, and when R3 and R4conbine to forma ClL -6

al kyPenedi oxy group, R2 is not hydrogen atom 3. The conpound according to
claim2, wherein R2 and R3 arefach a C, -6 al koxy or both conbine to 10
forma Cl -6 al kyl enedi OQ’G grodp, R4 is hydrogen atom Rs and R6 conbine to
forma G -s

40 RS ‘ COOH
R4 O COOH
3

R?

{1I)

45

wherein R? to R are as defined in claim 1, or a reactive derivative of the carboxyl groups thersof or a
50 salt thereof with a compound of the formula:

RE-H ()
wherein R8 is a substituted or unsubstituted amino group or a substituted or unsubstituted C1-s alkoxy

55 group, or a salt thersof, optionally followed by converting the product into a pharmaceutically
acceptable salt thereof.

14
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al kyl enedi oxy group, and R7 is hydrogen atom 4. The conpoun )
claim2, wherein Rl is an am noc&Plo4ngl12§Bdup havi ng opti onaﬂlmmuﬁnﬂml IIII
substituents selected froma hydroxy-C -6 alkyl group and a €1 ¢6 tal Ryl s =+
group; am thiocarbonxl t5 ~ group; a Cl-6 al koxy-C ,-s al koxy-carbonyl
group; cYvand ars I )4 %i;g‘i)&ghefe "am(@ §n. Amigo Grayh J1RYHID oPtiggly ONY/1oF Hrooup,
Rz is hydr GUER ECTRC R AN A VIO i A IRHPFBY el Lorahig A ey Do up,
R5 and R6 Corbi he to torm & ¢f ?%QEF%ylenedioxy group, and R7 is hydrogen
atom 55'10TrAepr8&gp%1lr@ep§ﬁr‘hO£ QBrﬂ%uLooo g"fmngla (mgrsgé Q)rt in % ime' w%rr%inallv! is% Cl
-s al koxy Qhktred %u%%ﬁ‘%@dc@— El%y-g bony! gréu, L lidBd@nariwhe ol kY (,qusegl Y
group, and c&éorlyBgrbipdat0mEN AT S8 Rt GombilEt GRRNRRY D au@yﬁ‘eﬁ&ﬁ&{{ B&ub, ¢z & iRl Mrogen
wher ei n R2 aiofn, @r @ phimabliRNly fcipiBle &R Ba6b RGO BhthiiSest RabiBg M Bychid dl'eaer
al kyl enedi @¥poghdeifihe ivmuR3 1S a phenyl -G -s al koxy group and R4 is
hydrogen atom Rs and R6 conbine to forma G -6 al kyl enedi oxy group, and
R7 is hydrogen atom 25 7. The conpound according to claim2, wherein R2 is
a Cl -6 al koxy group, R3 is hyckbxy group, R4 is hydrogen atom Rs and R6
conbine to forma C -6 al kyl enfedi oxy group, and R7 is hydrogen atom 8. A
process for preparing a cRp of the formula (1) as set forth in claiml
wherei™n R is a 30 subgsti d or unsupstituted am nocar bonyl group or
a substituted or unsubstiB 6 COPRAXK~ carbonyl group, provided that,
when Rl is a C, -6 al koxy-garhbdnyl groug&tand when RII¥Nd R4 conbine to
forma C, -6 al kyl enedi oxyR gre#f Pa- 1 hydrogen atom or a
pharngceutical ly acceptablf 43 t hereof, which conprises reacting a
bi phenyl di car boxylic aci MRe fornula: S5 R7 40

COCH R3 * 439R2 wherein R2 to R7 are as defined in claim
1, or a reactive derivative of ®the carboxyl groups thereof or a 50 salt
thereof with a conpound of the formula: R-H (111) wherein R8 is a
subst kst ut egh@éin WS SSCi-t Wik@chep AR 1BQin GHHP gRGP, & iS0RB Y] dndtFedo BT a/dS Wbmbd fnut ed .
Cl1-5 al koxyilaibbt, or a sajti@tept withran alcshal dombbiad efahe foduiat onal |y fol | owed by
converting the product into a pharnmaceutically acceptable salt thereof. 14
EP 0 401 18%5HB1 (V) Il DL rrip tiji Fiii 111111 * C
L M Si 9. The process according to claim8, wherein R8 is an am no
gr oup®havi HErEREY dnapybytitgerboromnsubsitited Brs¢ plkaxe sroyp.sptianeltyefelloivechin conyeyting dhey - C1
-6 al kyl gPGdyst Bioe Rharmaceuisally Jegeptagleselthereq: a G - 6 al koxy being optionally
substituheqhbﬁ a G -s,alko&g gro%p. 2. 10. A process for preparing a
conpound 'of ¥ 8ﬁiﬁ%?ﬁ’?€fr"ag Wf‘. 40 wherein & 32 Pyrs @key groun beipg prRIpalRsubptiuted by
subst j t ut ed “oF URSLELP IYLLEF P UNPRE - car bonyl group, provided that,

when 125 A%rogas'sqa' p%p%%ya' compound of the formula (l) as set forth in claim 1 wherein R! is a group of
the formula:

Q ¢

@)

NN\

(Alk' is as defined in claim 1); or a pharmaceutically acceptable salt thereof, which comprises
45 subjecting a bis(hydroxyalkylamide) compound of the formula:

U

50 Rs
R O CONH-Alk1-OH
R4 CONH-Alk1-0H
55 R3 0

R?

(I-a)

15
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car bonyl group, and when R3 and R4 conbine to forma Cl1 -6 HI l | ”III
group, R2 is not hydrogen atom _or ceutically acce ' (n"’
t hereof , which conprises reactiﬁ'goé‘%zz%?ﬁgadi ester corrpoun

10 R7 Rs - COO Al k2 4 1~~~ V) R4

aft- % t()"lElIs anjfd Alk‘narggs defined in claim 1, or a reactive derivative ther&®8 orDsalt thereomhel' ein

A k2 is aarp%tran%ldablgfyﬁnﬁ%sur@\rdptlérﬁllyaﬂllcﬁréa’ |b?fa@1v6}{‘ YU plddicS infd ® phalmacamidalir?2 t o
R7 are as,dgfhonedi therostl @i m 1, a salt thereof with an al cohol conmpound of

the formula: RO-H (V) 30 whereln R5 is a substituted or

unslpstiiat WipadesSifor pepating @xympuadiq thedptnuio ipds] spt fortl ih deimd vihwreindi vssgyeniorgieuphe
product i ot anisothidearbergicgrolipi orad pharreecendipdiinlbéoeptaldd saltttieeaokwhich qomprises deiyidistes s
accor di nginy @ biphenylvisC&boxamide)siompdRed pighegfo@jula- 6 al koxy group bei ng optionally
substituted by a G -s al koxy group, and Arl is 1, 2-phenylene group. 35 12.
A process for preparing a corrpgund of the formula (1) as set forth in claim
1 wherein RL is a group of th®&formula: 40 (Alk' is as defined in claiml);
or a pharmaceutically acceptaljl e salt thereof, which conprises 45

subj ecting a bi s(hydr oxyRil ky 'de) conpound of the formula: R7 50 Rs N
CONH- Al kl1-CHR 4 At (lI-a) R 15 wher ein
R2 to R7 and Alk' are aRUef Nl |ﬁ°§ﬁa|m1 or gi,i ve derivative
ther&of or a salt there f4to A m&)&gol ecul ar r| n 1"dsure, optionally
foll owed by converting t 1 ® a pharmaceutically acceptable salt
thereof. 5 13. A proce pyepari ng a conpound of the fornula (1) as
set forth in claim1l wh ei n X is cyano group or am nothi ocarbonyl group,
or a,pharnmaceutically acceptaRgRe salt thereof, which conprises dehydrat-

i ng a bi phenyl bi s(carboxam de) conmpound of the fornmula: 107 R6 Rs _JCONH2

15 2 (1-b)
R4 N wherein RE®\RDare as defined in claim 1, or a salt thereof, optionally followed by thiocarbonylation,
and further optionally followed by converting the product into a pharmaceutically acceptable salt
25 thereof.

14. A biphenyldicarboxylic acid compound of the formula:

30 R7

35

4 r?

wherein among R? to R*, either one of R? and R* is hydrogen atom or a Ci1-5 alkoxy group and the
remaining two groups are a Ci—¢ alkoxy group, a phenyl-Ci—s alkoxy group or hydroxy group, or both

45 combine to form a Cy—s alkylenedioxy group; R® and R® combine to form a Ci—s alkylenedioxy group;
and R7 is hydrogen atom, provided that, when R® and R* combine to form a C1—¢ alkylenedioxy group,
R2 is not hydrogen atom, or a salt thereof.

50

55

16



ZR(;;;;;:;;;neRg-: nzgl aim 1, oreposahti2g Bereof, optionally Hm"mmumulm " |I|l

t hi ocarbonyl ati on, and further optionally foll oved by converttng

product into a pharmaceutically acceptable salt 25 t her eof . 14 A

bi pheny@i éaviipdigstercomequad efdtaieod: of the fornul a: 30

R7 R6 R5 -COCH 35 R4 _ < _ COOH 40

R wherein anmong R2 to R4, either one 9f R2 and R4 is hydrogen atomor a G
-s al koxy group and the renmi ni ng twg groups are a G -6 al koxy group, a
phenyP-C -6 al koxy group or Qroup, or both 45 conbine to form
a Cl -6 al kyl enedi oxy group; conbine to forma G -s

al kyl enedi oxy group; and R7 is . z dvided that, when R3 and R4
conbine to forma C, -6 alkyl er? di oxXY group, is not hydrogen atom or a

sal t ;oher eof . 50 55 16 EP O ééé_{[ l)l hHEI 1] 11111 11 I * C
L M S* 15, Acyclic diester c{ nd he formul a: R7 R6 RS t
CO CO O (Arl

COO Alk2 10 3
-6 al kyl ene group; Arl is an aryl ene

R
)n R3 N 15 wherein Alk2 is a G
group; anong R2 to R4, either one ofgR2 and R4 is hydrogen atomor a C, -6
al koxys group and the remaining two groups are a G -s al koxy group, a

pheny-C, -s al koxy group or hydroxy group, or both corzrbl ne to forma G -6
al kyl enedi mwe'g 5,2 Rss 2Wylene groyp; fIFE an: B OUPHaMRE ([ & B either anegf IReﬁ’é’dl oxy
group; R7 iR IS1yfogen ngrercw “aftPh oY @dé're rimalmg 'g'gg‘wu srf’é?%ﬁe;; oy e
1 aIKOXy H
Eat ent anspr{a)rt:gmﬂé'gc?ébmeito fgﬁnpp?{ ﬁaﬂggoxy group; E;bj erfgdroge?atom and n is 0 or 1, or salt
thereof.
Patentansprliche

25 1. Biphenylderivat der Formel:

(1)

35

R7
30 qo
RS O r1
RZ

40
worin R! sine substituierte oder unsubstituierte Aminocarbonylgruppe, eine Aminothiocarbonylgruppe,
eine substituierte oder unsubstituierte Ci-¢ Alkoxycarbonylgruppse, eine Gyanogruppe oder eine Grup-
pe der Formel

45 N\
Alk?Y,
-/

50 ist;
von R? bis R* ist entweder eines von R2 und R* ein Wasserstoffatom oder eine Ci-s-Alkoxygrupps,
und die Ubrigen beiden Gruppen sind eine Ci-s-Alkoxygruppe, sine Phenyl-Ci—¢-alkoxygruppe oder
eine Hydroxygruppe, oder beide verbinden sich unter Bildung siner Ci-s-Alkylendioxygruppe; R® und
R® verbinden sich unter Bildung einer Gy —-¢-Alkylendioxygruppse; R’ ist ein Wasserstoffatom; und Alk'

55 ist eine Ci-g-Alkylengruppe, unter der Voraussetzung, da wenn R! eine C;-s-Alkoxycarbonylgruppe
ist, und wenn R® und R* sich unter Bildung einer C;-g-Alkylendioxygruppe verbinden, R2? kein
Wasserstoffatom ist; oder ein pharmazeutisch annehmbares Salz davon.

17




R ;-Df RI (1) 35 R | 35 3
worin Rl eine substituierte odeEPunguibbiRtiui erte Am nocarb MHMFIWUH HIII
Am not hi ocar bonyl gruppe, eine substituierte oder unsubstituier

Al koxycar bonyl gr uppe, ei ne Cyano I uppe oder eine G up- Pe der For nel

i st; vof NodhfEampgch §f’5pé’ﬁ'ﬁ Ve fiein |ﬂ%%AWB?Faﬁ2"VLﬂWpPZI“teVI’%‘1 %§'§?’§t°6?rfﬁ‘tebm
oder ei ne(SIS stitupnieqy ?%' é'“er d’fg 'on‘ Y8 réPPe G CGr ?%Qﬂ”@? rﬁ'f‘egy
C,-s-Ak ppe,
o 08 us;: ee'n"eﬁaﬁ::a‘“ 2 ?f’” Sl b a e R
und | ver ch { oxygruppe,; i st
ein V\assersto 'aciwomr’ll!\Jdd{}atn 4 }3‘% |st %l ntaass r,so- AFkyI engr uppe, unter
der Vor auSgRinéihdthactHABpMENE Wakin & DRy R jondis Ak @1V ORGRAMYAISAD Bor isith beitd
wenn R3” UngheRGiiduhg Rind O L, -AlyloRdidkggrBpd EVertiaders - Ky bif NWisOatMEHalapD & Viabrnden,
R2 kei n Vaemmantsth babrsiingleineOCief-ARYIShdRRAFBRZOU I $E6n MaseRtkas®s Sal z
davon. 17 EP O 401 125 EB1 YLD huG LD i
['1 11 *a.C VerblndungMach Bndprigh 2)/epd R'deing Amkodarbdindgouppe Imitlywahiweise winéM celermsavei

Am nocar b@eldtiyenigp eusgevihitallsweines eHyedrome fh -edByigranpe | unSudist | G eehikyignuppers gieavd hl t
aus ei ner Adjrdthisryrb@ylgwpRRl Ripd Gr-apiexyefds -akomeoerbaylaBops: kipe Granpgenpeepdeceingi -
not hiocar Udrﬂ}chﬁtﬁi‘fﬂ'é”éi“%f’ Epxagaiyigrien? y et ol bistrsj1 YieeRssteffatem. &R°vigH | Rleiedinden ¢

ei ner G - GEALRELEGngsier Suprdlylendiosyoruepe ¥ ved Fevottyrapiiinupise Bisies oirer fe-s-
4,4-Di (A @‘Y’SPWYQ'UPAP"B"‘H? Lgsided ?s‘?fi‘%’?lﬂ"yl gr uppe ist, unter ---s der

U, S i B S G O R e

Wassét st ofs+°af'om | s‘f"g o3 ‘h?i‘d“’évg’“ﬁ%%“ nspr uch '°W3r mMR2 und R3 jeweils

eine G F 'bﬁldmxﬁé% H%ﬁcmzngormqgeernesﬁ hAlQﬁ{lﬁ)pyrﬁ % hdgg}gin@énrk% r
-6-Al kyl'e L dlens G o8 Tope ol i 1<E ol ding &p 10
ver bi nden vgds6distatoR! RBUIIHN Gori§ihdaF sichuntarSBildirg yé.@ndl_gmasm@rmsl uR? Rt $st ein

WAss g StOfefnaNmrstAﬁamVﬁrbl ndung nach Anspruch 2, worin Rl elne

Am nocar bonyl gruppe mt wahl wei se ei nem oder zwei Substituenten, ausgewdhlt
aus ei ner vepihdmmgynathi Alep@atk, | waFinl pp eindi 0 ¢ @ik Grufge-i€; ARl idt\sing HyPB/gruppe) B4 ist

Am not hi ocar Wassgrstgifatpp & ved RE vétbinded -sith kuoteyBilding- enea Ckoaikglandmaynydope uppB, ei ne
Cyanogr uppe sin(heserstifiaeml1 5

4,4-Br (G -6-al kyl) -4, 5-di hydr o- 2- oxazol yl gruppe ist, R2 ist ein

Vasser s BofVerahem zurtersieliangreinoy erbindvee der Sotel €)igprain ’Bswfenbri wesin g pingsubstituier-

- s- Al kyl eriglPept yaTapitierte Reoninpayibqrplaryerep?dst eire %H?E‘W'*ﬁ‘ﬁ@é?’ LBFqbﬁf och n@f\'k%‘ - 6-
Al kyl endi d%¥f 3|‘!|‘ B4Rl UHeY qe'si’m%HSFPt%% ok gf’BfF? 28! “5”‘"‘%@'19? ° ﬁ%\(‘,‘ﬂ

A h 2~en |c u terFald (\ng rupN R6
A s ) syl ek LS i b e%dﬂ%%?@ o 5 %ﬁ's'aafa%d B

ist ein WAA¥RPL P8t om 6. Verbi ndung nach Anspruch 2, worin R2 eine
CO- 6- Al koxygruppe ist, R3 und R4 verbinden sich unter Bildung einer
G -s- Al kyl endi oxygruppe oder R3Ri;st ei ne Phenyl -G -r-al koxygruppe und R4

ist ghn
R6
RS O COOR
' RY O COOK
R3

R?

{11)

§0
worin R? bis R? wie in Anspruch 1 definiert sind, oder eines reaktiven Derivats der Carbonylgruppen
davon, oder eines Salzes davon, mit einer Verbindung der Formel:

Re-H (1

55
worin RE eine substituierte oder unsubstituierte Aminogruppe oder eine substituierte oder unsubstituier-
te C;-s-Alkoxygruppe, oder ein Salz davon ist, umfaBt, worauf sich gegebenenfalls die Umwandlung
des Produktes in ein pharmazeutisch annehmbares Salz davon anschlieBt.

18
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Wasserstoffatom R5 und R6 verbinden sich unter Bildung ei iﬂuwml""'""m

G, -6- Al kyl endi oxygruppe und R7 héhf%? - ei n Wasser st of f 4 ’”m
Ver bi ndung nach Anspruch 2, wori i"feBE -6-A koxygruppe i§t,"R¥ist *
ei ne Hydroxygruppe, R4 ist ein Wasserstoffatom R5 und R6 verbinden sich
unt er Bid, dygghn@h REdh ArsprichA ¥orh SO Ain@ XNBbAHRIPE Mt VrhniRdisd Sitenfdddr MVep SREeAh, at Om
30 8. Verf alygéwlink diis &l S @byl G -lyRRiope/BrdOdinte Q- Mg Iorub ey, BBdr ofnb)c: GeARORY-
Anspruch 1grup@ isthwdiihe @aihesiss iitSdinet CHi-SAkoxyGrugi@bstiosREt i tui erte

Am nocar bonyl gruppe oder eine substituierte oder unsubstituierte C,

- 5- Al kox10. Yergahizo yr| Hprsteppe einstt VerbindtrgrdedBarmd/ @iy ganrgig éhspuueyy 1 dvekid R eimsrmubdRiuieei ne
G - 6- Al koseyoder lvosuldtityrertp Se-stAlitoxycarhehylgeippe B3 uaterddeRAoxisskizunat ¢aB, BifhdRireipeei ner
G - s- Al kyCendilkoxycgrbeny|sernedisthinddkenn RRNd R isiah Ve Sildung einérh erdlBndioxygrugre,

oder ei n phetbinderelt ket Wassaislettayn ise 9dein, Praemasetisofcanedherbarera Sala payet. melshasi ner
Bi phenyl di €&y YyBieizes giiar @ykisepentigsippperbinging ey fognels

it 4 1 _ COOx R2 50 worin R2 bis R7 wie in Anspruch 1 definiert sind,
oder eines reaktiven Derivats de?: Car bonyl gr uppen davon, oder eines Sal zes
davon, mt einer Verbindung der ®Fornel : R3-H (rrr) 55 worin Rs el ne
substituierte oder unsubstj€ y gsNe Anm nogruppe odor eine substituierte oder
unsubgtituier- te G -6-A kox pbpe, oder ein Salz davon ist, unfal 3t,

wor aut si ch gegebenenf al | sgth S Zes Produktes in ein
pharmazeuti sch annehnbares Sal zdavon anischlielt. 18(Iv) EP 0 401 125 B1

c L M SS9 Verfahre®n rsFPATtr @ awori n R8 ei ne Ami nogruppe mit
wahl wei se ei nem oder zwei 3 uent en, ausgewghlt aus einer

Hydr oxy- CO, - s- al kyl gruppe ‘und € ner C, -s-Al kyl gruppe, oder eine

Cl-r- Al koxy- gruppe ist, welchedwahiweise nmit einer Cl -s-Al koxygruppe
substituiert ist. 5 10. Verfahren zur Herstellung einer Verbindung der
Fornmel (1) genmdO Anspruch 1, worin RI eine substituier- te oder

unsubst i t uiwetin BlkTpioes Cys 1lipR afih BIRG Aytengrppeigi n isth Araser Herd FokiafE sd 2y,

daB, #enn RnsreicRd definiertgeday §mSaR-IYBoRY Pigy dfpreVPOIdung der RER R3 und R4 sich
unter Bil d;ﬁg% ei Qgr G -s-Al kyl endi oxygruppe verbi nden, R2 kein

Wasser st of om t, oder ein pharmazeutisch annehnbares Sal z davon,
pelches dasum%la? %ﬁ% i %;ﬁé%ﬁé &d%xgbn%&sguigéé &r—y-%kpfygrggp%%t,dvg'\orran':s%‘b %%eb??jég)- 15
AS al ljﬁrgd rodukts in ein pharmazeutisch ;‘nnehm iLB g

0 falls die bares Salz davon ansc
coo {ar 1™

11. Verfahren nach Anspruch 10, worin R? eine Ci-g-Alkoxygruppe ist, die wahlweise durch eine Cj—g-
Alkoxygruppe substituiert ist und Arl ist eine 1,2-Phenylengruppe. '

35 12. Verfahren zur Herstellung einer Verbindung der Formel (1) nach Anspruch 1, worin R' aine Gruppe der
Formel

N~
0 A1kl
l/

ist (Alk! ist wie in Anspruch 1 definiert); oder sin pharmazeutisch annehmbares Salz davon, welches die
Bildung eines intermolekularen Ringschlusses einer Bis{hydroxyalkylamid)-Verbindung der Formel
45

r?

ng

50 RS cond-Alki-on
R4 CONH-A1k1-0H
23

R

{(I-a)

55

worin R2 bis R7 und Alk' wie in Anspruch 1 definiert sind, oder eines reaktiven Derivats davon oder

19



20 worin Ak2 eine G -6-Alkylen-, Arl eine Arylengruppe is [ m
und R2 bis R7 sind we in 25 o OA,@?%%% 1 definiert, olim‘m“m “ﬂﬂrmm
davon, mt el ner Al kohol verbindung der Formel R9-H (V) urnfaFBtt wbrih RO
ei ne substituierte oder unsubstituierte C, -6-Al koxygruppe ist, woran sich
gegebenenein@0Saizes dagdrl, urthize wdmnasicH gembehesaler &l Wikivendiudg ded MERKEBRZEL W Sch
annehnbar pemBatuisatianahmaascdeld deBin. anschiest. Ver f ahr en nach Anspruch 10, worin
RO ei ne Cl-6- Al koxygruppe ist, die wahlweise durch eine G -6- Al koxygruppe
subst i t13i ¥ertahress guruhirgstolipng gisgr Vieibindur, g2+ Phrewly() aregill ppeeructB 5, wdkid.R'\éwefGyam-en zur
Her sfel | uPYURRP REer ainer AynineiRieRgroataryPes. gk ¢in pharmmazeutisghsaonanatyares Selpdiven R1, ei ne
Gruppe deb® ths# fig [Pehmgratisierung der Biphenylbis(carboxamid)-Verbindung der Formel: A
'kl ist (Alk'" ist wie in Anspruch 1 definiert); oder ein pharnazeutisch
annehnbares Sal z davon, wel ches7 di e Bil dung ei nes internol ekul aren

Ri ng;sbchl usses ei ner Bi s(hydrox¥al kyl am d) - Ver bi ndung der Fornel 45 R7 50
RAS 3 CONJMNAl k1- @H PRA CONHXAl k- OH Il1-al) R 3 55

R2 worin R2 bis R7 und A% ™ n Anspruch 1 definiert sind, oder eines
reaktiven Derivats davon gido I~~coRlihes Sal zes davon, unfaBt, woran sich
gegebenenfal | s di e Umwandl ung Pes Pr odfktes in ei ngphayr mazeut i sch
annehnbares Sal z davon amdchlAeR ~CO8H, Ver f ahren zur Herstellung einer
Ver bi ndung der Formel (1) yge Anspruch 1, worin Rl eine Cyan- 5

ogruppe oder eine Am not R oca pfony| gr uppe, oder ein pharmazeuti sch
annehnbares Sal z davon ist, wglxhes die Dehydratisierung der

Bi phenyl bi s(car boxam d) - Ver bi ndung der Fornel: R7 10 a6 Rl

CONH2 | 4 _conX(-b) R3 20 unfaft, worin R2 bis R7 wie in Anspruch 1
def i ni er t UBRHdWOrBJB} bigj Heyle Sa|Argrsuch ol gefinietdindnodst elney) Sejedsedruerf aloteg sishne

Thi ocar boBRPPPaptial§ eing AbfosEgeMierHan prd gegebpiantalis susiitichesinreUromangiien das Fratitls
Produk- t B8 "9 RpinagqylischareiphassiPals dpen atrsiie¥ sal z davon anschlieBt. 25

14. ZI%i gla_eg%e%lgiar bonsaurg\r{&%gher}q:grrr}% der Formel R6 7 30

R carbonsaurever|

X
30
R3 COOH
R4 O COOH
35 33

worin von R? bis R* entweder eines von R2 und R* ein Wasserstoffatom oder eine C; -g-Alkoxygruppe

40 ist und die beiden Ubrigen Gruppen eine Ci~s-Alkoxygruppe, eine Phenyl-C; —s-alkoxygruppe oder eine
Hydroxygruppe sind, oder beide verbinden sich unter Bildung einer Ci-g-Alkylendioxygruppe; RS und
R® verbinden sich unter Bildung einer Cy-g-Alkylendioxygruppe und R’ ist ein Wasserstoffatom, unter
der Voraussetzung, daB wenn R3 und R* sich unter Bildung einer C;—¢-Alkylendioxygruppe verbinden,
R? kein Wasserstoffatom ist, oder ein Salz davon.

45

50

55

20



Rs bi- COOH R4 X COH 35 ~ -~

[t2 worin von R2 bis R4 entweder ejn i R2 und R4 ein
oder eine C -6-Al koxygruppe 40 E%@?@ 12%3?11 di e beiden Cb %\ﬂm&mmn
C, -6-A koxygruppe, eine Phenyl-C, -s-alkoxygruppe oder el ne d¥ oxYygriuppe
sind, odes, HeiseR DieiRledMHBihgeCidbdit €r Bi | dung ei ner

- 6- Al kyl endi oxygruppe; Rs und R6 verbi nden sich unter Bi | dung ei ner

Ci - 6- Al kyl endi oxygruppe und R7 ist ein Wasserstoffatom unter der

Vor ausset zung, daB wenn R3 und R4 sicR?unter Bildung einer C -6

- Al kyl®ndi oxygr uppe ver bi nden I% kei h Wasserstoffatomist, oder ein Salz
davon. 45 50 55 20 * C ] Zykl i sche Di esterverbi ndung der
Formel: RR7 55 RS$COOAIk2 10 2 R

COO (At1), 3 15 worin Al k2 eine®C ﬁ%ﬁ@t'ﬁppe ist, Arl ist eine
Aryl engruppe, von R2 bis R4 ist qnt goBQﬁAvlgn R2 und R4 ein
WasserSt of f at om oder eine G -s- A ko ppe u § dire Oori gen bei den G uppen
sind eine Cl -s-Al koxygruppe, eigde | -C, -6-al koxygruppe oder eine
Hydr oxygr uppe, oder bei de verbin- denfsich unter Bildung el ner

G - 6- Al kyl endi oxygruppe; Rs und RG veRbi nden sich unter Bildung einer 20
Cl -6-4A kyl endi oxygruppe; R7 ist ein Wasserstoffatomund n ist O oder 1,

oder el n Salchin ARY8Rs CiREXRNGHRBEE IQNE idt- oirfdiryishBrubled RAME IR Fd%tfe%mél 8nes7on R7
30 R2 und R* ein Wasserstoffatom oder eine C; —s-AIkoxyb LBﬂe und die (brigen bei uppen sind
3t R2 40 eine ClanAaikdxagiupb,| sineRheryBC: -L+BIkBYUHRE 0dd¥ e HIIBIQBUPIR, &:ié Psdidetvd@inOU
non subst i tdeb sichiontgr Bilkdpg drst 00%-AlkgeioRyruppy:|Re,untlMe gérbigdA sith eAsyBiRa@ghMay | e
en Cl-26 sub&ti-Algfendiaxygmippes Bhist dirt Wasserstoffagpimoung @ i Pate,1, Gder & Sgf dlugre de

N

formul e 45
Revendications

1. Dérivé biphényle de formule :
25

R7
R‘
R3 r!
. (1)
R‘ O R
35
R3
R2
40 dans laqueile R' est un groupe aminocarbonyle substitué ou non substitué, un groupe aminothiocarbo-
nyle, un groupe alcoxy-carbonyle en Ci-¢ substitué ou non substitué, un groupe cyano, or un groupe
de formule
N ™\
45 .
4 mx

(o 10d

parmi R? & R*, soit I'un de R? et de R* est un atome d'hydrog&ne ou un groupe alcoxy en Ci—¢ et les
50 deux groupes restant sont un groupe alcoxy en Ci-g, un groupe phényl-alcoxy en Cy—-g ou un groupe

hydroxy, soit les deux se combinent pour former un groupe alkylénedioxy en ci-s ; R® et R¢ se

combinent pour former un groupe alkylénedioxy en ci-s ; R” est un atome d'hydrogéne ; et Alk' est un

groupe alkyléne en Gy -g étant entendu que quand R' est un groupe carbonyl-alcoxy en C;—g, et quand

R? ot R* se combinent pour former un groupe alkylénedioxy en Ci-g, R? n'est pas un atome
55 d'hydrogénse ; ou un de ses sels pharmaceutiquement acceptables.

2. Composé selon la revendication 1, dans lequel R' est un groupe aminocarbonyle ayant de fagon
facultative un ou deux substituants sélectionnés parmi un groupe hydroxyalkyle en Ci—¢ et un groupe

21



ZFl\’g et de R4 est un atonme d' hydr;game;;ga~;;~glrEupga;{ncox amlllmmulmﬁm

deux groupes restant sont un groupe al coxy en Ci un

phényl -al coxy en G -6 ou un groupe hydroxy, soit Ies deux so conbi nent
pour for ndvieen Groupe gelikey rhinatitkicagnylsn uo graype RBboatl-aRexyses @esriiantedetfagour

f or mer unfgtup BULSIKS, Pds vB @royReyaleoNy BN Cos 3 UIRGIOSICYRNY : QY (ErodPchidtel 'ﬁé" et

Al k1 est Girrs) groz- ®gaofyle ;Staniceptendyi %‘P&H%“d@nP%HﬂQ’OEﬂ?é?aﬁa'a’hHC%Ye s ()

gr oupe ca‘ﬂ“ﬁ ?‘aﬁ‘ c??x‘ﬁ?"@ﬁ‘e’(ﬁp"”rsm’mé‘t UNoRISHRA 2ledenadionen St - GhiepleR?s ”bé\??’ef or ner
un g oupe ®hedi oxy en G -6, R2 nWest pas un atonme 55 d' hydr ogbne

XD

; d h ’ b 0 | |
evend i SR PR L A2 cifinill % fooor
facu'tat'ﬁ UD c b bour SRS %ua Ikﬁéai@ 4o s%aawhn WO AR E sno.

hydr gxyal e en Cl -s et un gr oupe 2

111111]41 bénlplagé Elidnl 1alridvehdicalidn bldans @quel LR esM.m gr&:p’%' J?Mrllo@ar&ﬂ\yl@ ayarf® deU‘Ebogr oupe
ami not hi OGaIANEYH 8i delk sYbRURs SSRkARRS| paddi GO YMBuPRIhySioxyallylEbrR0L—s GEurf G658

facul t ati seylesehbsit-i t WegPade achmo@ilotdiayl@t Grogryupe Barboh(d-alcoxylgh GLOblPBy @Y 8NQ ; OU un
groupe 4, dr gio(m byshe ; @n ual greupp -4M-dlalkliid pial 109-c 24,0 xiyded-3-bx@zdly 1) tRE ndst e a@me U que
quand Rl dBytdraginegiRdep&* cardombiyént abw donneremn @Gbue, allgEnagivan én R3-cR° R RE e

conbi nent cquwinentfpoyrriemenun omuoeiple/tabdiork em€ds ey estun@tomegihyRRgémest pas un
atone 5 d' hydrogbne. 3. Conpos6 selon |a revendication 2, dans | equel
R2 et B §Wﬂ°s%??&@dﬁ reypRdigAton Bedant leavey Reh Rbpanbehaginaia oragprPiepenen Enselfbtte pour
f or rrer un®gteapainent RO EoHBRYUB BipuRspikyienadigxy 48 G- g3t ua fiSMHE défy‘]'f%?f“bgbne R5

se onbi pe our flogger roup aI k | 6nedi en G - s
lé:’l aelts? un§ w,ent %{hc%mer ””dgfé‘“ Awaeg?% |@§ :_f &, E}gé g Cfé) é r??én];?élco §quel
etﬁ-{‘%gtp attie N %Bgﬁ 5 etﬁ ouﬁa &g%x {x‘ﬁ a\&ﬁlé dioR d&S

substitua
groupe al ky e en un° groupe am not hi ocar bonyI e; un groupe

car bonyj, - gy sé?d?r IQreveﬁfﬁlu&Oé%ar%ﬂeq%l P estith SHHURE Rfeoky YA & ¢, FBLbstith §Hb
4, 4- di (al kpildRy, 3 St un-aformb -ty Brodhhd) Yl bORS s QUABIRINY ol forkRér E5drouil aﬁfl&ﬁ'&o
d' hydr ogeog,, drB7 edt uRétome depiidereent pour fornmer un groupe al kyl bnedi oxy en
C -6, Rs et R6 se conbinent pour former un groupe al kyl enedioxy en C -6

et Ré a5t Pracddabam médaatsrog@n®emplss dEmpas @) cdmme exdoss dady Riteliesdidation, dansdans

| equel R2lsqueRdR'seshtn grage amingcarigonglel pbstidccmnnpn evbsiBié cubin gREIp@ tartidiyl-aisexy en

conbi nent Cpegwrbsfitod pwe nonuswbgitug ugient atténgh arredliaok §' eshurCiro@s eerbRiyl-alexy am Cat ome

d' hydr ogbefevar@¥* et RUserproshinesteriowrformar yneareunel plsdinediony 20 CaanB’® 1'esyjpasiunRRmest  un
groupe al €bydjooaie. ey dug dep¥gs s¢ls REargReedigrRRIeReRreeniAbIgs: dubpamarend rfa dheetigp ei'un

al ky¥enedPaePinBfnylediogrogyyliges dedamyler: gr oupe phenyl -al coxy en CL -6 et R4 est
un atone d' hydrogene, Rs et RI, se conbinent pour fornmer un groupe

al kyl enedi oxy en G -6. et R7 e§t un atome d' hydrogene. 25 7. Conpos6 sel on
| a revendi cation 2, dans |equef® R2 est un groupe alcoxy en G -6, R3 est un
®_ d' hydrogene, Rs et R6 se conbi nent pour

C -6, et R7 est un atone d' hydrogene.

COOB

groupe hydroxy, R4 est uneato
former un groupe al kyl enBdi“op¥

(11)
COOH

45

50
dans laquelle R2 & R7 sont tels que définis dans la revendication 1, ou d'un dérivé réactif de ses
groupes carboxyles ou d'un de ses sels avec un composé de formule :

RE-H ()

55
dans laquelle R® est un groupe amino substitué ou non substitué ou un groupe alcoxy en Ci—g
substitué ou non substitué, ou I'un de ses sels, suivi de fagon facultative par la conversion du produit
en I'un de ses sels pharmaceutiquement acceptables.
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30 8. Proc6d6 pour | a preparation d' un conpose de forgH ose
dans |l a revendication 1, dans | agH® 408 12 B§St un group mmmmﬂmmﬁm
substitue ou non substitu6 ou un groupe carbonyl-al coxy en C, “-6"substftu6
ou non substitu6, 6tant entendu que quand R est un groupe carbonyl -al coxy
en G - 69.eProgérdrsdioRB refendRationdedane iHauel &h bst [wo groufeoanriner ayam deg fagerplecultative un ou

al kyl enedi dsuyx sebsti@antss sélegiPnds' pergti up arourerhydioomakytierh§rds eigurmoupe alkyd e G1-decus es
sel s phar nﬁ@é’@t'ﬁecﬁfemaa@c@éﬁ'tuab‘leé@m GeHtattye pgs e ARUPeRI9OBat F1on d' un 35

aC|de b|Ph6ner di car boxyl i ue de formule: R7 40

rogédé pour la prépar ompose de formule (1) tel qu'exposé dans la revendication 1 dans
50 dans | agﬁﬂéﬁ"F F?t & BP9 ?f‘f '§° S8 Y6t |s?‘ﬁsgt”°8§§§§3 gHoPENFe t?i“ %{”Eei"?}hq‘f ou
d un dériv lrylene %'0"5"3%‘:131 ?:1 qutI sed%)m §s At La:’@v’e‘;" un
conpos6 de % gg‘ pe am no
subst Imt ue C%e nonac %Pbb > qu'é:o gr E)tlu e o‘%ﬁa ?é ‘ Ste ycg E trghpu6 ou non

substitu6, ou i'un de ses sels sui vi de fagon facultatlve par | a
conversion du produit en |'un qg ses sel s pharnmaceuti quenent accept abl es.
22 EP 0 401 125 B1 C2'lilicL ge 1 L1211 1111 |
Il 9. Proced6 selon la r ion 8, dans |equel R8 est un groupe am no
ayant 1«de fagon facultative u deux substituants s6l ectionn6és parm un
groupe hydroxy-al kyl en AR goo&umk%ﬂ kyl en G -6, ou un groupe

al coxy en Cl -6 substitu6 de fdgon faculfative par udlgﬂoupe al coxy en G
-6. 5 10. Proc6d6 pour |t Rrepa coo- (Ardr) ,conpos6 de Formule (1) tel
qu' expos6 dans )a revendicati dans |l aquelle Rl est un groupe
carbofl - al coxy en O -6 g 6 ou non substitue, etant entendu que
guand Rl est un groupe carbonyll-al coxy en C -6, et quand R3 et R4 se
conmbi nent pour former un groupﬁzalkylenedioxy en G -6, R2 n'est pas un
atone d' hydrogene, ou d' un de ses sels pharmaceuti- quenent acceptabl es,

9”' COITPT el bR o8 hn Dichihe SRBPQS R Sk 617 §:5dpe G fohd, ‘H%‘S’t% f%ﬂ'ﬁﬁﬂ ?%W R6

que définis dans la revendication 1, ou d'un de ses sels avec un compos ~~~~~~
OO Al k2

Itd§formule
COO (Arl )Ny (v R3 R2 25 dans Iaquelle Al k2 est
un al kylene en Cl1 -6, Arl est un groupe arylene, n est 0 ou l, et RR a RY

sont tels Qe 1egbleRSestlamgrolpd diceMeside CatsitMuélou Adh Bbdiiis dRive@StaGdl iScudi@C un
conpos6 al @aah caleerbian dafreiuit &Otuhlde sds\épls pharmaceutiquement acceptables.

11. Procédé selon la revendication 8, dans lequel R® est un groupe alcoxy en Ci—¢ substitué de fagon
facuitative par un groupe alcoxy en Ci—g, et Arl est un groups 1,2-phényléne.
35
12. Procédé pour la préparation d'un composé de formule () tel qu'exposé dans la revendication 1 dans
laquelle R! est un groupe de formule :

NN

‘° (O

{Alk* est tel que défini dans la revendication 1) ; ou d'un de ses sels pharmacsutiquement acceptables,
45 qui consiste 8 soumetire un composé bis(hydroxyalkylamide) de formule :

50

56
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30 dans laquelle RO est un groupe alcoxy en Cl -6 substitu6 ou non
substitu6, suivi de fagon facul ERDI40o¢ 1pRB1l a conversion d 1

de ses sels pharmaceuti quenment acceptables. 11. Procede sﬂlmmm “I ﬁllll" |m
revendi cation 8, dans |equel RO est un groupe al coxy en C *6 Substi"tué de&
fagon facultative par un groupg alcoxy en Cl1 -6, et Arl est un groupe

1, 2-ph6bnyl ene. 35 12. Proc6d6 jpour |a preparation d' un conpos6 de fornule
(1) tel qgqu' expos6 dans | ggreveqdi cation 1 dans |aquelle Rl est un groupe de
formile: 40 (Alk' est te ifini dans |l a revendication 1); ou d' un de
ses Sel s pharnmaceuti quenghi i3 "t¢8ﬁﬁ§ 145, qui consists a sounettre un
conpos6 bi s(hydroxyal kyl am de ornu?e: é3155 2?“_a EP 0 401 125 Bl
3111 111111 11111 11111411 * coﬁﬁiaikl-dﬁ S ' * &7 a6 RS
CONH Al k1-OH r - (lI-a) R4 OCONH Al k1-O 10
R3 o R15 dans | agliefe R2 a R7 et Alk' sont tels que d6finis dans

|l a revendication 1, ou un de ges deriv6s r6actifs ou |'un de ses sels, a
une cyclisation intranol 6cul agRPe, suivie de fagon facultative par |la
conversion du produit en Pun de ses sels pharnaceuti quenent acceptabl es.

13. Proc6d6 pour |l a preparation d' un conpose de fornule (1) tel que d6fin
dans’l a r €apermeiati®oh Rl e Al sopbtels que|ddfinifedidne laRjevasdicatiom 1 gewwpde sgsadfvésu un
groupe anf*ABsHPHEUr B A9A 88's: Guune: qyRiseion Jetemelgguising, eaiviRetloetagan- fagylfative rper 1a
accept abl EXVerYW R BN 198 SeFeel pEsraRest ok et a5FRPEBiRD 0S 6

bi ph6ny/l.efi s{.-car hoxam e fornule: 2
R?pa% ég proce é pour 1a pra 8 dd compogtyde formu?e (I) tel que défini dans la revendicatign 1 dans
]

R COoH2
le.R' est u ano ou un groupe aminothiocarbonyle, ou d'un de se Is aceuti-

tl-b) RC m é%%e bles, u]'; comprena la désrydratation d'an composé bi&hén Iebijé;a gjgﬁrg‘ é{oﬁuel le

R2 a R7 sgphud-€l s qua d a revendi U

r oxamldja;)
I ni's dans re cat1on un de ses sels,
suivie de fason facultative par une thiocarbonylation, et ensuite suivie de
fagon facultative par |la conversion du produit 40 en lun de ses sels

phargaceut i quenent acceptableiq 14. Conpos6 d'aci de bi phényl edi carboxylique

de fornul e:

.e

5

R CONH,
R O CONH,
R3

R?

30

(I-b)

35

dans laquelle R? & R? sont tels que définis dans la revendication 1, ou d'un de ses sels, suivie de fagon
facultative par une thiocarbonylation, et ensuite suivie de fagon facultative par la convarsion du produit
40 en I'un de ses sels pharmaceutiguement acceptables.

14. Composé d'acide biphényledicarboxylique de formule :

, g?
a6
R3 O COOR
R4 O COOH
R3

55 22

50

dans laquelle parmi R? & R*, soit 'un de R2 et R* est un atome d’hydrogéne ou un groupe alcoxy en

24



s coonme I

parnmi R2 a R4, soit |'un de R2 et R4 est un atome d' hydrogene® ol uff gfoupe

al coxy en 24 C, -s et |les deux groupes restant sont un groupe al coxy en

C, -S, un Cg¥Gatipe dpdxagnmubesabstapk sontum dbupe Sicoy el T -G GUPSiph pongbaycoxyBIth -l @s deux

se conbi nengropmeuhydiogy; Faitriesidewgseciopeinet kgur et ivo grpumeralk@enedioxy dRC1ed, RREt Rfe

conbi nent speembirfepy paey foumer g gapre AylRyddismedd Exyp :eoh RTpst ug atomp dRYdregdpe. dlantat one

d' hydr ogbsetendgtage tauand R At} s%wembicﬁmamr fRanes un ReupselkylbnelioneantCr po Bf N'ehpFfer un
n

groupe al Ky Ppiemedinylsetes ogiundg sesBlsn\\est pas 5 un atonme d' hydrogbne, ou
| "un de, ses sels, 15. Conpos6 diester cyclique de fornmule: R7 10

R7 R6 R1,5' Cgmpose diester cy@w f%mglei5

| R4 r COO (Ar 1) n R3 20

R2 d%ns | aquel | e Al k2 est un groupe A kylene en G -6 Arl est un groupe
arylene; parmi R2 a R4, solt |'un dg R2 et R4 est un atone d' hydrogene ou
un groupe alcoxy en C1 -s et | d groupes restant sont 25 un groupe
al coxy en C, -s, un groupe phenyl xy en C, -s ou un groupe hydroxy,
soit les deux se combinent poys PodLayp® al kyl bnedioxy en C1 -s; R5
et R% se conbi nent pour former un grfoupe al kyI,bnedi oxy en C,-s; R7 est un
atome d' hydrogene, et n est 0 gl
25

R3
20 RZ

dans laquelle Alk? est un groupe alkyléne en Ci1—s ; Arl est un groupe aryléne ; parmi R? & R*, soit I'un
de R? et R* est un atome d’hydrogéne ou un groupe alcoxy en Cy—¢ et les deux groupes restant sont
25 un groupe alcoxy en Cy—s, un groupe phényl-aicoxy en Cy-s ou un groupe hydroxy, soit les deux se
combinent pour former un groupe alkylénedioxy en Ci-s; R® et R® se combinent pour former un
groupe alkylgnedioxy en Ci-s ; R” est un atome d'hydrogéne, et n est 0 ou 1, ou I'un de ses sels.
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