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-1- NEW DI OSMETI N COMPOUNDS, A PROCESS FOR THEI R
PREPARATI ON AND PHARMACEUTI CAL COWMPOSI TI ONS CONTAI NI NG
THEM The present invention-delates to new di osmetin
conmpounds, to a process for their preparation and to
PHAY RHOSME €8 COMPOENDSH AsPROGESS HOR) THEERP RBIPFRAETION

conp ' VALY [ t. O ous
e di PR R4 B TIEER ol FoRAT Rl
specification EP 0 709 383. 5 The conpounds of the
The prepsns ivesfiomredatemdioasirodiosmstimcotpoinds, bi 4 prosess RADREr preparation and
' e . nhi bi.t.ors nd apti-platel et aggregation
to pha‘%é%ﬁé?alfﬂlgpﬁ? ‘ﬁ)résrctoflm “Bukocyt e adhesi on i nhibition
and NADPH oxi dase inhibition are inportant in the
. treatnment of chronic venous disease in consideration of
Diosmefja qogzrovpdmend itheit Retivifyainhibe deppimert nff] vemag imsnficferchchave been

s AL S P00, LT 1

(Verbeuren TJ, Bouskela E, Cohen RA et at, Regul ation

of adhesi on nol ecules: a new target for the treatnent
The compewds ffdhe dnsnion asuadhpaipemeojectizoipbibitors, NADPH oxidase inhibitors

d arM-SlERE: & i  S41-548). The property of platelet
o aggr egat g%%g%tr?ﬂi%gfltztlson denonstrates the anti-thronbotic
potential of the conpounds of the invention, not only

Th in the preyention and .t ,ﬁm ment _of venous and _arteri al

e PIPReRtiGs GhirIkesy s aihesiongnhiition and NARRH Akidse Eitatiprsate mportant in
the tre4@MBMSoHLRBARS I €inP i j ;

_ © rby i nf T ammat o&eﬂ\r‘ﬁ% idgsteggr%sl,n %@%ﬁhﬁ%ﬁf{? Foeefﬁth g%ﬁ%t\?tiﬁ Eﬁﬂg\{gtﬁg pathology,
inflampaationt lof ot otiicrosiyewdiatorye nefiivek po shaclewaf limbs involving leukocyte

o e O R, Bl Sl LR

of adﬁeh@nciﬁ@l%&ﬂélsf?%ﬁe»@ﬁqﬁ%@ﬂ%ﬁsthgm%éﬁﬁj r @A VGRS SRsufficiency, 2000
problems with capillary/venule filtration ’ ’

Microgikgpeione? n¥HbP48)t y) and, therefore, nicro-oedenas
(Barbier et 20 al., Mcrocircul ati on and rheol ogy,
1994, Presse ned. 23, 213-224). Nunerous studies have
The pmipesti of piatdl etvppiegatiod irdibigad@ih@strales @Rl AntiddnVRfic Potdfial of the
q\gﬁﬂou?égyperteny on associated with an increase in
compQunds g 4hg Hy e |10t onlia ih s msevensipe enH deeatrsut f pntils and arterial
=] . r gl : el ial
o e R b Pt Sr gt PTGhe oA, ARGHS: ciEisalhg, platelets can be
activatbdd§, inflammatoviamedidtirs, or Iibpatients having a post-thrombotic syndrome.

The presence of capillary/venule microangiopathy has been demonstrated in chronic venous
diseases. This microangiopathy is the consequence of venous hypertension and causes problems
with capillary/venule filtration (hyperpermeability) and, therefore, micro-oedemas (Barbier et
al., Microcirculation and rheology, 1994, Presse med. 23, 213-224). Numerous studies have
shown the involvement of endothelial cell activation in venous hypertension associated with an
increase in circulating levels of adhesion molecules (Saharay M, Shields DA, Georgiannos SN et
al., Endothelial activation in patients with chronic venous disease, 1998, Eur J Vasc Surg, 15,
342-349; Verbeuren TJ, Bouskela E, Cohen RA er al., Regulation of adhesion molecules: a new
target for the treatment of chronic venous insufficiency, 2000, Microcirculation, 7,541-S48).

The compounds of the present invention have not only anti-inflammatory activity but also anti-

hyperpermeability activity.
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342-349; Verbeuren TJ, Bouskela E, Cohen RA et at,

Regul ati on of adhesi on nol ecules: a new 25 target for

the treatnment of chronic venous insufficiency, 2000,

M crocirculation, 7,S41-S48). The conmpounds of the

present invention have not é%ly anti-inflammatory

activity but also anti- hyperperneability activity. -2-
Furtheprpgrehan msrease amfiee caddeadeandthredere raativa minsofad DPReodflaseéhas been

activatign of NADPH .oxi dase, has .heen demansirated in ..
oot Th' GlniGhs AP G SORe e TS SR YESE T dbaihe o B tinked o
endothth@u@htactifath® drdnkeiebchR inBRAabAeGIAing8! ) andWloWMskPR, Generation

and | eukocyte infiltration (4 owi nski J and d ow nski
of reaggive GEpgaAPIgROliIBY by dhtcvaricesoxsigeralhB08hoburt dsVisg. Endovasc. Surg.,
23 Ssﬁﬁégﬁose vein wall, 2002, Ear. J. Vase. Endovasc. Sag.,

’ ., 5550-555). Endothelial cell infiltration and

Endothetiducdll arfil@iticndires imenctial ef sdiesioandoleful MARRHoDXIADIBIE oxidase has

has been denonstrated in a nunber of vascul ar

been dsmoRyraiest Wsa opBdsy At KassHigr RptholvelerBedard Kepd Krayse KHofhe NOX

S Pl B P G e TSt RhoPffiolosy, 2007 Blysigh Rev. 87,
245-318¢cordi ngly, the conpounds of the present invention can
be used in the prevention or treatnent of venous
di seases, especially chronic venous disease in all its
Accordih@gethe CBRAIpBundsedfang Ffe@érﬁfh'l@ntioﬁ 84l GOSRARINSpre REPBARS treatment
trophlc di sorders, ulcers) and also in the prevention
of vengps tdissatese Atpeoially pabsenie epersodiseass yindalbiite, stagas dpdiay telangiectasia,

B R I ——
post-thasiabeti A ts@adivire) vabagirt Yomy¥R&EBharasddriGeIPLiKIE atid®RsE, hypertension,
associated with obesity, angina pectoris, arteritis o
atherogcggosipwapilpmpigtiony @éﬁag@rcm synglgoseq| agsogigtedemiitls, obesity, vascular
: i ngs.: n n Sy:
comp ARSI DSORGB DU o o
vascular acpidensnhdating of chaaiwwoinaisdndtdiag ksinly vehdi8 drigigbdbdptulcers and

ainberit opf] Y B C@RirEmn Srapestnion & SHUEPFICA 7k Hg. the Teatment or
preven%(_)g%?%si%ﬁ’é’ 8REIsARd hehRk R Gt 6OARAPIIS18bsif or mul a (1)

More specifically, the present invention relates to compounds of formula (I):

wherein Rj, R; and Rs, which may be the same or different, each represent a hydrogen atom or

the group of formula (A):
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CFl3 Ro OOR2 CH3 145 OROCH 3 Z H2C CH3 wherein
Rl1, R2 and R3, which nay be the sane or different, each
represent a hydrogen atomor the group of formula (A):
- 3-HOOOH 0 (A ~. H Compounds wherei n at
| east one of R1, R2 and R3 i€presents a group (A are
nmet abolites of the conpound of fornmula (la), wherein
Rl, R2 and R3 each Wt a hydrogen atom The
present invention relaté&s also to a process for the
preparation of compound$ of fgrmula (1), 5 starting
fromdiosnetin of fo -/ OCH3 HOOOH OHO
which is reacted with nethallyl brorri(gg to yield the
CH2

conpound of for nul~a>\(. (1))

N

OH

Compounds wherein at least one of R;, R, and Rj represents a group (A) are metabolites of the

compound of formula (Ia), wherein Ry, R; and Rj each represent a hydrogen atom.

The present invention relates also to a process for the preparation of compounds of formula (I),

starting from diosmetin of formula (II):

OCH

HO O
OH

(1D,

which is reacted with methallyl bromide to yield the compound of formula (I1I):

CH,
(U\CH3

0 (1D,

which is heated to yield the compound of formula (Ia), a particular case of the compounds of

formula (I) wherein R;, R, and R3 each represent a hydrogen atom:
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OCH3 CH3 1 0 OO (~ ( CH2 CH2 H3CO O CH3 which is
heated to yield the conpound of fornmula (la), a
particul ar case of the conpounds of 10 forrmula (I)
wherein Rl, R2 and R3 each Eﬁgresent a hydrogen atom
-4- CHZ CH3 OCH3 HO O OH (la), HzC CH3 OH O CH2
which, when it is desired to obtain other conpounds of
formula (1), is reactet,with the conmpound of fornula
(1'V): CH300 OAc (1V), 5 wherein Ac
represents the acet , ter
deprotection of th nd t he al cohol
functions ofgg pounds of formul a
(1) wherein at
H. When conpound
adm xture, theyA

forrmulla (1) |are obtai ned(Iia?
esepar at ed\forCekanple™

which, when it is desired to obtain other compounds of formula (1), is reacted with the compound
of formula (IV):

CH,O

OAc
Iv),

:,,//

Br OAc

wherein Ac represents the acetyl group,

to yield, after deprotection of the acid function and the alcohol functions of the group (A), the

compounds of formula (I) wherein at least one of R;, Ry and Rj is other than H.

When compounds of formula (I) are obtained in admixture, they may be separated, for example

by preparative HPLC chromatography.

The compound of formula (Ib), wherein R; and Rs each represent a hydrogen atom and R,

represents a group of formula (A), can also be obtained by acetylation of the compound of

formula (Ia) to yield the compound of formula (V):
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by preparative HPLC chromat ography. 10 The conpound of
formula (1b), wherein RL and R3 each represent a
hydrogen atom and R2 represents a group of fornula
(A), can also be obtained by_acetylation of the
conmpound of fornula (la) t6yield the conpound of
formula (V): -5- CH2 OCH3 CH3 AcOO OH CH3 (V), OO
CH2 H2C CH3 wherein f&,represents the acetyl group,

whi ch is reacted mﬁthlthe compound of faormula (IV) to
yield the conmpound ¢ : LH30 O OCH3
CH3 O CAc AcOO I P H2C CH3 5 wherein
Ac represenigot he gcetylgroug acid function and
al cohol and pheng et | ong” of i chrggf e depr ot ect ed
to yield the

wherein Ac represents the acetyl group,

which is reacted with the compound of formula (IV) to yield the compound of formula (VI):

OAc

(VI) 3

wherein Ac represents the acetyl group,

the acid function and alcohol and phenol functions of which are deprotected to yield the

compound of formula (Ib).

The compounds of the invention are adhesion molecule and NADPH oxidase inhibitors and anti-

platelet aggregation agents.

By virtue thereof they are useful in the prevention or treatment of venous diseases, especially
chronic venous disease in all its stages (pain, telangiectasia, varicose veins, oedemas, trophic

disorders, ulcers) and also in the prevention or treatment of post-thrombotic syndrome, vascular
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compound of formula (Ib). The conpounds of the

i nvention are adhesi on nol ecul e and NADPH oxi dase

inhibitors and anti- platelet aggregation agents. 10 By

virtue thereof they are usenyl in the prevention or

treatment of venous di seaseS, especially chronic

venous disease in all its stages (pai n, tel angi ectasi a,
compligatiqng dseoociasech svithodidesiess hypertsphioo, atlim@@crldesxs,, inflimeragipn, metabolic

d_ al n e vention or treatnment of
Syndm% sf &to glgtg%boﬁﬁﬂcogesh it oﬁ%upair/ a%ogtﬁhg%mnc‘? a358fipieH cHith opResity, angina
pectona,smitﬁtcffdh&\/lld\i?erdirﬁbﬁble&arelkl‘ylpﬁisbﬁﬁls h&ents, healing of chronic wounds
atherosclerosis, inflammtion, netabolic syndrone

includigg JerinlyveROYS PHBeE 462 yicers a8¢ diaketic Moplin dha frepsent or prevention of
haemoﬁ'ﬁ&‘ac tﬁkl@sd 1ﬂ“|$ﬁbé1tr9£lﬁl%h{ b 1%9&{‘[{2)% ofpﬁggsgfe' ﬁlae@ra%ﬁr | t‘d‘ler trgatment of
| ower or cere l‘ar-"accrdents
multipefsclehosoni ¢ wounds |nclud|ng nalnly venous or m xed Ieg
ul cers and diabetic foot, in the treatnment or
prevention of 5 haenorrhoid attacks, in the treatnent
The p%selﬁ%r FURAL 6P rlefé.tespﬁﬁé Sty %héﬁlnpa%&ﬁlcaf‘ Qto okiliBnd B ?i@ﬁ]l as active
mul tiple sclerosis. The present I n entlon re
mgredlants@ canpsivad neic urtmintza (1) c onmposbinators veitmene Sjrmgompharmaceutwally

d of f | I
scoep g Rt B RS GRoRBTB: phar macout cal 1y

acceptable, non-toxic, inert carriers or excipients. 10
Anpong t he pharnaceutlcal conposi tions according to the
Among ﬁlveabarmacw@aleccrmposg@ws@rdmdto herigventioa dhere|yay hoseentioned

more E%@&a 2[1(}(3 latrtl?ag lrﬁe s%%)taﬂr g#?%o(%%r epnatreenrtearlal &ﬁltc]rta\r/ean\{)gg Hittamuscular or

subcuthrieans); CplﬁtlanelothSansrhaEeﬁtlleoust; egdsal, , rd@@dﬂ | peglietual, O6&l1@&T R respiratory
respirat adn1n|strat|on and espeC|aIIy tabl ets or
adminigirafige an s%?@??lﬁ%h apbl Ffébﬂ)fefiéage%rsﬁb]g%gléi itebletapbendesgelatin capsules,

capsulé‘saﬁﬁblﬂcﬁﬁoréistj Sﬁ%ﬁk g Qfih ﬁl%n sC dﬁﬁﬁgr gefd rfﬁ TEEbR: ord%ﬁable preparations,

gél s,  inj r|n epar At I ons,
amDSOBe¢mEdﬂm§an@m@sddums and nose drops. In addltion to the

conpound of formula (1), the pharmaceutica

conpositions according to the invention conprise one

In addRlon'rtBe @¥@bBiRNbS fRMuGA(TS, BE PhatEle@RalbdHFstitfons according to the
| ubri cants, binders, d|S|ntegrat|ng agent s,

inventigh sePBISE soneC@u mgrgm(glplegmelt eargess, such as diluents, lubricants, binders,

disintegrating agents, absorbents, colourants, sweeteners.

By way of example of excipients or carriers, there may be mentioned:

* as diluents : lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,

* as lubricants : silica, talc, stearic acid and its magnesium and calcium salts, polyethylene
glycol,

¢ as binders : aluminium silicate, magnesium silicate, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and polyvinylpyrrolidone,

* as disintegrating agents : agar, alginic acid and its sodium salt, effervescent mixtures.

The percentage of active ingredient of formula (I) in the pharmaceutical composition is

preferably from 5% to 50% by weight.
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By way of exanple of excipients or carriers, there my
be nentioned: 20 + as diluents : |actose, dextrose,
sucrose, mannitol, sorbitol, cellul ose, glycerol, as
lubricants : silica, talc, stearic acid and its
magnesi um and cal ci um sal ts;’"pol yet hyl ene glycol, as
bi nders : alumniumsilicate, nmagnesiumsilicate,
The ussfuh desnge eties aogordinggdbamgdand weglitydf dhel patients éhe sladhistration route,

car boxynet.-hyl cel | ul ose and, pol.yvi.nyl.pyrrolidone, 25 as
the na e ?Ihcr %egVF%B?/ %fét%g élésr?f e, anglgtgg ’adéluﬁ%l%%u@}{ ofany gﬁs&qa{eé treatments and
ranges SR 019 18akd 100@f he by Rlon&bxXibfefiminRBaRpiscent age of
active ingredient of formula (1) in the pharmaceutica
conposition is preferably from5%to 50% by wei ght.
== S ri a rdi ng.to.the age.and
mhe widoph il 495088 LSS AHERLALI G 2%: Bieompoms
describredt ir ehanBxasples iwate oflctédntingll sREstaing &N tubtohary spectrophotometric

.adninistrati?n of any associ ated treatnents and ranges
techniques fingaesdnpnaler Teagne g CHRIANER JIAShSREFEOBRT DT e
adm ni strations. The Exanples that followillustrate
the present invention. The structures of the conmpounds
ABBREVIASKIO®®d i n t he Exanpl es were determnm ned accordi ng

to customary spectrophotonetric techniques (infrared,
nucl ear magneti c resonance, mass spectronetry).

DMSCAEBR@HgA\Iﬁl%idQNBO : dinethyl sul phoxi de NADPH :

reduced form of N cotinam de Adeni ne D nucl eoti de
NADPphgsgeeeddormi of NirioGnamidegidepmefinnd e sle Mhqsphdte

HPLC%@’%’? g%a%gé%g%@@@%ﬁ&@%}ﬂ% osmetin CH 7. OCH3 CH3

HOO\ Ol
EXAMPLE 1: 6,8,2'-Tris(isobut-2-en-1-yl)diosmetin

Step A : 2-{4-Methoxy-3-[(isobut-2-en-1-yl)oxy]phenyl}-3, 7-bis[(isobut-2-en-1-yl) oxy] -4 H-

chromen-4-one

To 30 g of diosmetin there are added 69.3 g of potassium carbonate and 450 ml of acetone. The
mixture is heated at reflux for 4 hours 30 minutes and then returned to ambient temperature; 54 g
of methallyl bromide are then added. The reaction mixture is then heated at reflux overnight and

then returned to ambient temperature and filtered. The filter cake is rinsed with acetone and then
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CH3 OH 0 CH HzC CH3 StepAA
2- (4- Met hoxy-3-[ (i sobut-2-en-1
yl ) oxy} phenyl }-5, 7-bi s[ (i sobut-2-en-1 yl)oxy]-41-1-
chronaen-4-one 15 To 30 g of diosnetin there are added
69.3 g of potassiun1carbonaﬁ% and 450 ml of acetone.
The mxture is heated at reflux for 4 hours 30 m nutes
the filtzatelist dveporatetivip ryédd oesdds which tiergpeysadlised ;frond tajuenafto yield the title
hal | yl brom de are then added. The reaction m xture
then heated at reflux overnight and then returned
to anbient tenperature and filtered. The filter cake is
rinsed with acetone and then -8- the filtrate is
Step Bevap8ral so(itodulri-erd -d)diegiadine whi ch is recrystallised
fromtoluene to yield the title conpound. Step B
6,8,2 -Tris(isobttt-2-en-1 yl)diosnetin To 10 g of the
To 10cmpabisdonipband @btaintdt Mether gélious S hekd@f addd axiad of N,N-
. 120 of NN 5 dinmethylaniline; the mxture is then
dimethyyloailig; e misyrgys fisp heate @t refirprelos 8 hpant Thessofyeghis then evaporated
[ f r I es] .
off unfRRIEA Bikss e erd el BELARIMA IR Samley BB SOTPEHIS! o yieta
the titl¢ bempounde conpound. Melting point: 141C. EXAVPLE 2:

&khmg5-gﬁﬁggéé:Zigs-hydroxy-4-nethoxy-2-(|sobut-2-en-1-y|)p

bi s(i sobut - 2-en-1-yl)-4-o0xo-4H chronen-7-yl)-beta-D gl u
cu tunic acid :0To2:;H3 HOOHCH HXCCHOHOCd12 3
EXAMPIBA: (5-Hydngty-2-[ehgtdroxy-4-methoxy-2-(isobut-2-en-1-yl)phenyl]-6,8-
Slxgl D ﬁ e ER:);)F@%g)?lg-iﬁ%qng{—gég{;E{{)(i(-Xchh(rlmsn%?ly} -yl%—beetr:]a—ﬁ-glucuronic acid
2-en-1-yl)-4-oxo-4H chroi nen-7
y1-2,3,4-tris-C>acetyI-beta-D-%{ucuronate
0] CH,

i
compoyid.

HO

HO

HO

Step A : Methyl 5-hydroxy-2-[3-hydroxy-4-methoxy-2-(isobut-2-en-1-yl)phenyl]-6,8-bis (isobut-
2-en-1-yl)-4-oxo-4H-chromen-7-yl-2, 3,4-tris-O-acetyl-beta-D-glucuronate

The title compound is obtained by reacting the compound of Example 1 (250 mg) with the
compound of formula (IV) (429 mg), by phase transfer catalysis, according to the procedure

described in the publication Synth Commun 1999, 29(16), 2775-2781.
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The title conpound is obtained by reacting the conmpound
of Exanple 1 (250 ng) with the 15 conpound of fornul a
(1V) (429 nmg), by phase transfer catalysis, according
to the procedure described in the publication Synth
Commun 1999, 29(16), 2775-2781. -9- Step B:
(5- Hydr oxy- 2-[ 3- hdr oxy- 4-net | zoxy- 2- (i sobut -2-en-1
Step By | )(pHdmlyaxy- B[ $hhiroti-9 otathex@-2 fisdbiy2)endl-plythedyl] @h8-bixGsobii-2-en-

yI) a- D ur oni ound obtai ned in
bl%" Oémcfgjgg%l"W& f%‘ﬁ %ﬁtf’hérgzlfc“r ﬂaflﬁen sodi um
hydrOX| de is added. The m xture is refluxed for 1 hour

30 minutes and then neutralised with 2N hydrochloric
The coggiognd gbigiiedin SWPU’efSoh%SOb’@d mymethapols andtien sodivip iydwxids is added.

e mflfie s - ntcafy SRS Moy G n el i3 pdeenpfor acid
solutio@rieford b¥ihg €Gaporated to dryness to gleld the title compound.

met hoxy- 2- (i sobut - 2-en- 1- yI phenyl - bet a- D- gl ucuroni c
acid CHZCH3 30 OCH3/ | OOH HOOO05 CH3 OH OH

I e T e e

henyl J- metl®xpids(iscbaip 2t en21-gl)phdiy1dbeta-D-glucuronic acid
yl)-4-o0xo-4H chronen-7 yl acetate The conpound of
Exanple 1 (3 g) is dissolved in pyridine, and then
acetic anhydride (0.61 m) is added at appient
tenperature. The regéhion mixture i £Hhen stirped for
16 hours and subsefjuently evaporated to d?§ﬁ%ss. The
residue is taken wy & and then
extract ed

OH
HO

Step A:  5-Hydroxy-2-[3-hydroxy-4-methoxy-2-(isobut-2-en-1-yl)phenyl]-6,8-bis(isobut-2-en-
1-yl)-4-o0x0-4H-chromen-7-yl acetate

The compound of Example 1 (3 g) is dissolved in pyridine, and then acetic anhydride (0.61 ml)
is added at ambient temperature. The reaction mixture is then stirred for 16 hours and
subsequently evaporated to dryness. The residue is taken up in ice-cold water and then extracted
with dichloromethane, dried, filtered and evaporated. The crude product thereby obtained is

purified on silica gel and then by reverse-phase preparative HPLC to yield the title compound.
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wi th di chl oronet hane, dried, filtered and evapor at ed.
The crude product thereby obtained is 15 purified on
silica gel and then by reverse-phase preparative HPLC
to yield the title conmpound. -10- Step B.: Methyl
3-[7-(acetyl oxy) - 5-hydr oxy"—1 j
8- bi s(i sobut-2-en-1-yl)-4-o0xo0-4H chronen-2 ylJ
Step Bg- M@W)@[@(C(Cie&fﬂ@m -3 Zzyézwxj_ 6,8-bis(isobut-2-en-1-yl)-4-oxo-4H-chromen-2-yl]-

5 POR Rt oo O b e BT ka0, ebfbe i Bsyeonare

Step, the title conpound is obtained according to the
procedure of Step A of Exanple 2. 5 Step C
Starting_ frem 7they qeymiogng -tanast 81 theobigviops dyiept, the title compound is obtained

t hoxy-2- (isobut-2-en-1
accord%/{‘{ “OZ{hen%??Cf‘gng‘ecg@gF g‘cgufr%(m a%Fd Starting fromthe

conpound obtained in the previous Step, the title
Step C und i s obtained according to the procedure of
Step Csy 235

B/ -tk anpd 805 (isphisrivee o Oes -oxe-4BThpyman 2pH - §-Hithoxy-2-
Ex . d
o L2 b e e D e ™ B P e -

vitro inhibition of platelet aggregation A sanple of

. blood is drawn of f from anaestheti sed w Zeal and
Starting g0 3 RGP &%P%ﬂra PEVIPYUS YRr G, WSO RATEPQ 4 18, obtained
accord%o@lhe%r%l:&iu‘ré’ betep BAST B ahp1OPt @i ned by centrifugation.
he platelets are then 15 mashed by centrifugation.
The washed platelets are resuspended in a Tyrode
buffer. The pl at ' ' ina cel
and then in an ammeéi@@%é%ﬁdst irring, in
the presence of the conpound of Exanple 1 (30M or the
reference coqgound (30M, each diluted in the sane
In theg Fixgmptes (at g dje tmm gelorepse pospoundyrefgest ioFxample 69 of
ggg ht about using collagen (4 g/m); the response is
EP 07 . . .
en recorded for 6 mnutes. Platelet aggregation is
quantlfied by means of turbidimetry, that is to say
percentage Light that is transmtted through the
M@ﬁﬁ% ?’ §’t§r§’p‘é‘ﬁél?‘%PP\‘RfPlﬁt"’fl k¢gatigng  cel| contai ning
Tyrode and a cell containing the solvent (0.1% DVSO).
-11-
A sample of blood is drawn off from anaesthetised New Zealand rabbits, from the carotid artery,

over 0.109M citrate. The platelet-rich plasma is obtained by centrifugation. The platelets are then
washed by centrifugation.

The washed platelets are resuspended in a Tyrode buffer. The platelet suspension is placed in a
cell and then in an aggregometer at 37°C, with stirring, in the presence of the compound of
Example 1 (30puM) or the reference compound (30uM), each diluted in the same solvent (0.1%
DMSO). After 2 minutes, aggregation is brought about using collagen (4 pg/ml); the response is
then recorded for 6 minutes. Platelet aggregation is quantified by means of turbidimetry, that is
to say the percentage light that is transmitted through the platelet suspension with respect to a
cell containing Tyrode and a cell containing the solvent (0.1% DMSO).
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The anti-aggregation efficacy of the diosnetin
conpounds according to the invention and, especially,
of the conpound of Exanple 1, and of the reference
conmpound is evaluated as a funct| on of the percentage
inhibition of platelet aggr é’atl on, the larger the
percentage inhibition the greater the activity. The

The anfoagayegriioof efficanypbf tHe (RGMEtic avse®undshadziotdiog tofthe invention and,

% 5 wher the refer ound does not
especifil, 88 B KOpRPICanE SrPedr 4. O%fh%%'@repﬁ%eoraﬁomﬁoﬁpedamwd o a
functiodf offtk@ PRilcentdgd BhMitioteoft ;ﬂaﬂefé@ a% %Jti%ﬂ Che CAEROHE (ii)el centage inhibition
Student's t test, n=7). This denonstrates

the gregtfrithe h@tn\etyetThagxgrr@gand oh Exemplei 1 y3Guid) cavses aﬂadnnon 0A86.6£9.9%

ant.i -t hronbotic ntial of the con ound of
wheredf e tpsproaacompo iy G06s, APl PR OFEN AR ERE: THRBLBoRY (P<0.01

compo#fd IPE%}QE q %91%195 togthQ ﬁé'escon%'uﬂ@,' EQQdefn'E OMeJ0n Ly 110
udy. {;@e ore

g, are used |nt IS st Thirty mnutes
: e r a

This tegpﬁglflé ogeg ﬂa gﬂ?%gt %%5% EP% t?xe,fg\'ﬁ %qﬂér fore tﬁe auata rthrombotic
potentiafoﬁhanmhpomd(o’fﬂmﬁipwlor of reference corrpound (3

ng/ kg). The aninmals are anaesthetised with

pent obarbital 50 ng/ kg by intraperitoneal

adm ni stration. The hansters are placed under a
EXAMPKE 03 ¢ dpeianidhibidor btletkpoue hdh&idnsol at ed and i mrer sed

in a perfusion 15 solution (Nad 110.0nmM KC14.7mM

CaCl2 2. O"M MgS™4 1.2nM NaHCOG3 18. 0mM Hepes 15.39nmM

Three be@ph%f’@%ah@fe@ %lfetlg}ﬁf}g %HM?( td Py pougn&’e ubbg iPE P%g# "ﬂﬁrty minutes

use of the hanstefr chee for stu I es
before mn@qrs(dmsrac theahamsiers 20q ﬁeatbﬁ clr@iii}asmth Reinglesdosd 23 pdé&@bo (gum arabic

oy SVENS t e ouch par at
10%), §Y fbfordy Toiemaled PR 5 DI E e G CHBP U R yEpne animals
are anzietsﬂlengedcmuqza:ﬁwb%umeso %9g718g b&’ﬁﬂ@@eﬁtoﬁeal“ﬁﬂmnﬁfrhﬂorﬁ 3he hamsters
71-79). 20 Local ischaem a is brought about wth

are plagpq| upfleraa mickogcangtnds the tbgelapotdheiscnelaigh @@dtlmmehaedcmee perfusion

. hy toF &t I h i
solutioRNGE! 1 TGN g’%}\fﬁ%a%eféw NEsOELRPRIFCO; 18.0mM, Hepes
15. 39nﬁ:M| anhr}m;;edl\&ymln 06 10hiv)s (Diing] 77 b@ﬁﬂep&ﬂa@i@n lafid Ged bff z‘ﬁéi h@MSter cheek
Cg %t es and then re;é)erfum on i.s gerforrred
pouch 3 s %&@Qf ¢ MEUREHEGH AN E &3 QI oy ahResn AR 200 5vensil @ al., The
hamsté&[bhtéggr%gﬁ’iﬁt e h} b 5&’ a 7)’0%@}]}‘0‘(3%1‘1!55%% rlgﬂsz’(?g%z el{l]ﬁ ger;ﬂe%z‘fllty of the

I at e {iier e sta
microvasedamex 1888, %sﬂ@@%&ewﬁbm}ﬂenﬂﬂ%di fferent tines after

Local }rsgl%g%{,}gt?sl lgrg&é S’c}b{]‘)iﬁt wgg ﬁ%@4§@g}1&nut el?el) @1&?{];@;%?% entran%e to the cheek

pouch.l BREfkdRIbAMRY pPrékshrB & MBEBIRSis GR884sed to 200-220 mm He with the aid of a

calibrated syringe. This total occlusion is carried out for 30 minutes and then reperfusion is

performed for 45 minutes. Leukocyte adhesion to the endothelial cells in the post-capillary
venules is quantified in a field of 6 mm> immediately after the start of ischaemia (defined as

100%) and then at different times after reperfusion (0, 15, 30 and 45 minutes).

The model of leukocyte adhesion, brought about by ischaemia reperfusion, in the hamster cheek
pouch makes it possible to confirm the efficacy of the diosmetin compounds according to the
invention as anti-adhesion agents, especially the compound of Example 1 and the reference

compound.
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pouch mekes it possible to confirmthe efficacy of the
di osneti n conpounds according to the invention as
anti - adhesi on agents, especially the conmpound of
Exanple 1 and the reference__conpound. -12- The
activity of the conpound ofl%xanple 1 and the reference
conpound is evaluated as a function of the nunber of
Ieukocytes adhering to endothelial cells for a field of
mP after ischaem a/reperfusion, that activity being

The aCQWéﬁt@rth? Hemponed of Hexammedr ansk th@el@ﬁ%@lgqee@na?wnd is evaluated as a
h h rcent herin

i1 83k 0F BTl UBISAR1L098, 0] AIDRH R of 6

1schaeﬂnejllﬂepﬂﬁ13831 ahhtefctivitghbang greatdrmicalobef the pRiTbES iof l’leukocytes and,
npound of Refer ence. (m nutes) Exanp

a | e
therefo&@.{%% E(mﬂer he peyagnipge ©f pdhergeol egkygcm rglfgvg% the| @uraber of adhering
1 7{8h:5 14. 4% 15 211.811.6% 91.018. 7% 121. 018. 0%
eukoc%{g%ﬁer 516%2?45 166. 311. 1% 109. 323. 0% 133. 742. 4%
Table 1: Effect of oral treatnent of hansters with the

A AF Exatmo le-1 or the reference comaund-on—the

Timﬁé—%éﬁ%ﬁ“’rs ;t gsggadserl ng to Compewrd ol | cel | [Refgrence

POShinGfAR IIary yenul to th ﬂfﬁg Rquch,
is@ lgem%\ (nunber: of | eukocyt es. consi Iéred as %ﬁ pou

after 0, 15, 30| and 45 m nutes of8irepernfausi dn. P<O. 01
**x: $<0.001 relatilo&8tb2.8%e p| acebo freatnent, 129.310.9%
2-factor (tinme and treatnent) AI\IO\/A "foll owgd by a

_I:sonferr_oni test(n=3). The conpoung g.{l? allpl ]I3I$bbt5ﬁi4%

it pagsible to ¢leaklg+angysignific f eddce
nunber of Ak ok
91.0+18.7% 121.0+18.0%
30 210.5%16.6%
T ok
45 166.3£11.1% 109.3+23.0% 133.7+42.4%

Table 1: Effect of oral treatment of hamsters with the compound of Example 1 or the reference
compound on the number of leukocytes adhering to endothelial cells in post-capillary venules of
the cheek pouch, after ischaemia (number of leukocytes considered as 100%) and after 0, 15, 30
and 45 minutes of reperfusion.

. p<0.01; *#*: p<0.001 relative to the placebo treatment, 2-factor (time and treatment)

ANOVA, followed by a Bonferroni test (n=3).

The compound of Example 1 makes it possible to clearly and significantly reduce the number of
leukocytes adhering to endothelial cells after ischaemia/reperfusion relative to the placebo. The

activity of the compound of Example 1 is more potent than that of the reference compound.

This test demonstrates the inhibitory activity, on leukocyte adhesion, of the compound of
Example 1 and therefore the potential for treatment of venous disease and also arterial vascular

diseases such as atherosclerosis or vascular complications associated with diabetes.
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15 | eukocytes adhering to endothelial cells after

i schaem a/reperfusion relative to the placebo. The

activity of the conpound of Exanple 1 is nore potent

than that of the reference conmpound. This test

denonstrates the inhibitory“1 ttivity, on | eukocyte

adhesi on, of the conpound of Exanple 1 and therefore
EXAMPEE 9o e miviodhhibitiort ofcthe eepitessibn vENasulai €dhAdhesion Malecule 1

arterig{zC | ar di seases such as atherosclerosis or

vascul é@iﬁ I cations associated wth diabetes. -13-

EXAMPLE 6: In vivo inhibition of the expression of

Vascul ar_ Cel |l A eS|0n Mol ecul e 1) Four groups
Four gipuigy i b THiSP d51HRR 1 %Fﬁ%ﬁppar&b%t% (hie (ApBERipnCotsly” developing

atheroR PRqASLIRUREY aSlNPhRRISODin tRisRAIQM R ﬂieaa%le’ ®$9 'vxreef(p fhd I&uce are made

aortas) are used in this study. "At the age o
dlabetlt: ther ringreperitencrd dgect®nelofbeqd ing/igyofBstientozaipeini ctven éaiays At the tenth

ect| ns_of .. 1 kg of streptozoto ver 5 da
week /1 FELLAETR 28R TPioe R eT RO ol B FEns®, Dol eroup,
com ogﬁ@l@sp@xaﬁl e 0 UiRgin@int EXAIP{180 In@REEP lin OB fof BNRQUEL ref:
P of Examp Ig 1 treatnent gr%ug (%é%ﬂﬁglkg/day in the fg‘)(jlreerenCe

compoppg Centw@ergl}p, refefeace §eapo eAlmEnicEaLp 613Ogmgﬂcg/day in the food for
6 weekrsﬁ 'ﬁ{ % &9 @E@Hﬁgdt{ﬁ ?l?et ﬁﬁ@ém}g [REP aﬁ&rs%a@g(a HSIX% 1st0r’ﬁlurane The

d for eks)". m ce are sacri
aortas ﬁnefrtmevﬁm diseekeddnddiozan aekqlie sitogesi ng i sof | urane. The
10 aortas are re eq, I ssected and frozen in liquid

The acgiap AgsyENo-eipRRdagh df %tragﬁqsiuwg @ﬁaﬂﬁ weuP g ki (Qiagen).
Revers®Xtdnd&iRnUs g, ﬁe@ﬁnﬁw BaN( ﬁ%omo‘f s‘ng t?g %ﬂf)erfscnptTM II first-

Reverse transcri pt| on i s the per Orl’re
strand cDNe sRMesisskin (nvitegSyp Expressigt TV CIAM{ nssmantsﬁaddndreal-tlme PCR

and nopg%i s hli%é]lae%t)kl f% éé%g%{%e:éa%%t&) gr A nggéla%g?%hgsphonbosyl
transfe['ﬁé QﬁPR’[z nd ryeéﬁrdeﬂxl}a% %o gﬁfotg‘eﬂase (GAPDH), The IQ™ SYBR®

poxant hi ne-duani ne” phosphor | 15 trans erase
Green QWR’H ¥x leh (Bigtadly er ke dehyiu2 pp hﬁ@mﬁAt anddSRyMr dgectapdmer. The samples

e B 5 T T LSRRI i o 8 i

protocSld ABhARSratid EordBNMcHh®htf 93P CandIHYBEERatdin ﬁﬁcel@{@tlon for 1 minute at
lified for 40 cycles in accordance with

54°C ff)ggpM’Iﬂg B-getivtand 6IPR 14 @nd eud &0 fon GARDIZOT lmdbmshbfld ayclofdefined as

T T AR R
noise) TevVCANGShet the Gineleied ABiAIS S BFmalsdd®itk Yé’s#a@ctftg thaMRifERnce genes

the fluorescence is considered to be si icantly
(and cofisifleead torbarl 00%o apd diegreompared to that of the treated animals.

The specific primers used are as follows:

VCAM-1: 5'-AGA GCA GAC TTT CTA TTT CAC-3' (sense) and 5-CCA TCT TCA CAG
GCA TTT C-3' (antisense); B-actin: 5'-AAG ACC TCT ATG CCA ACA CAG-3' (sense) and 5'-
AGC CAC CGA TCC ACA CAG-3' (antisense); HPRT: 5-AGC TAC TGT AAT GAT CAG

TCA ACG-3' (antisense); GAPDH: 5'-GCC TTC CGT GTT CCT ACC C-3' (sense) and 5-TGC
CTG CTT CAC CAC CTT-3' (antisense).

The model of bringing about diabetes in mice that are deficient in ApoE makes it possible to
confirm the efficacy of the diosmetin compounds according to the invention as anti-adhesion

agents.
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noi se) for VCAM 1 of the untreated animals is

normal i sed with respect to the reference genes (and
considered to be 100% and then conpared to that of the
treated animals. The specific priners used are as

fol l ows: VCAM 1: 5'-AGA GCALIBAC TTT CTA TTT CAC 3
(sense) and 5' -CCA TCT TCA CAG 25 GCA TTT C 3

(anti sense); R-actin: - AAG ACC TCT ATG CCA ACA CAG 3

The aq%ﬁ%?s ??ghea g&gq\ﬁé % C@ E(Cj%é%g% qg@%_cg %Qltlrll %néc’vg?uated as a

functidn@TthS RIS, V EANRI e x presi&ilbin i Ea Gl ¢ éarg@-{ o BGnfreded als, this
(sense) and 5'-TGC G CIT CAC CAC CTT-3' antlsens%glm

activityT heingogfedten theplomieyithry lexbbof Vdidet exprissian. %etmme tggated with the

compoff) S0l 2GR, TBEEP o oS Bl L LN TR LI o

untreafe@VRNel OB, aﬂﬁl'déﬁqhﬁstés@nn—@ﬂ e\R}B@reaS Ibsse TG t@C LMt reference
of the compound of Exanple 1 and of the reference

compogodrpaereleie Wl Abt-bdxmsssion diB3dL6EY @<QL0% Sheleat's 1aést, n=8).
The o SRR Bkt DSBS A gt xprssion
of VCAMN@ 'in ttﬁbeadrf‘avcﬁi d1ﬂfet1y%+/ rﬁ?&@ LS OR-thd hﬁtréﬂté%ﬁgx‘o{ﬁlt}%dactwﬁy of

compound anpl e 1 have a |l evel
the corempn@sﬁ iFxample b8, r9c.1_1© pmdnt ‘éiaatthav ef the r¢faeente wmlvcemded

This tetnl é ar{lérbst tets #h? W&%&r}é Féth‘%ftéés an m)e o 5ﬁ1\§)ggorfe %.}31%9\1,%} m8 ecules of the

compoMadiF Ex@m Te€B 8hDtheford Ind Potefifidl FoOtéimendt sfARAbusSdikease and also in
t est, The conpound of Exanple | makes it possible

arteriak @a@P@ﬁFqSy SHFfY a8 gaglate 9¢mplycaﬂ@@m essopiatedewithedighaies, hymertensmn
atherost}é%é\g/s;& Ii8a 12800 ! amgt%ihgl'lcggg (% 10 FSS%%]%qeﬁe V(Ii%ll at éé’s%%/t ovasculal

ntreated group conpoun
compliExta'mirsI adsdbidted mitheohesitye nhginh aactbligtariefitis be theclbeeLlit®s and cerebral
ound. 10 This test denonstrates the inhibitory
Vascul%ﬁﬂcf;@?‘?t?es on the expression of adhesion nol ecul es, of
t he conpound of Exanple 1 and therefore the potenti al
for treatnent of venous disease and also in arterial
EXAMBEKJ ol wtre ishibiticsofithe aclivty efdNaDPERoxidase associ at ed
wi th di abetes, hypertension, atherosclerosis,
i nfl ammati on, netabolic syndronme associated with

The st@Beis lchﬂxed\(ﬁﬁ 64 hahan 6Q0Rhd1EREIRHUREE QEhAR ctﬁmztzbaz Vein Endothelial
obesi ty, ina pectoris, arteritis of the |ower |inbs

Cells, Shencties an .alhe cells are cultured in an EBM2 medium (Endothelial Basal Medium,

Clonetics Co) supplemented with 2% FCS (Feetal Calf Serum) and EGM2 (Endothelial Growth
Medium, Clonetics Co).

The cells are incubated in the presence of solvent (0.1% DMSO, compound of Example 1
control), EBM2 (compound of Example 2 control and compound of Example 3 control),
compound of Example 1 (100puM), compound of Example 2 (100 pM) or compound of
Example 3 (100pM) for 15 minutes and then activated using angiotensin IT (1pM) for 30 minutes
in order to activate the NADPH oxidase. The cells are washed with EBM2, and then the NADPH
oxidase substrate (NADPH, 200uM) and lucigenin (25uM) are added. The reduction in lucigenin
by the superoxide anions produced by the NADPH oxidase is quantified using a luminometer.

The number of counts per second (cps) of the control groups is compared to the treatment

groups. The cps obtained with the control groups are considered as 100% NADPH oxidase

activity.
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15

15 vascul ar accidents. EXAMPLE 7: In nitro inhibition
of the activity of NADPH oxi dase The study is carried
out on human endothelial cells HUVEC (Human Unbilica
Vein Endothelial Cells, Conetics Co). The cells are
cultured in an EBW nediunr@ﬁhdothelial Basal Medi um
Cl onetics Co) supplenented with 2% FCS (Foetal Calf
Serum) and EGW (Endothelial Gowth 20 Medi um
Clonetics Co). The cells are incubated in the presence

The rggdel opk, emasponamaws@ot@wbom@m ®sidasp| ectivityc bnougbt )a}bout by

a ntro d conpound o
o SR LSIPOUNC O (FATBASHE AL SR OIpEYa o cconain
the mve@mmmsmgeﬁxfs tlﬁxamihﬁbﬁm(sb@NA\lleHroxCdaﬁ@éﬂﬂﬂ of Exanple 3
(100M for 15 mnutes and then activated using

The acéimgy of éwsmmﬁdun(isﬁ_d\@ Eiemmplé’f()l M ad 2ds Aahiaredorsdefuntidon of the number

1V °H ox The. cells are washed with
of eps Bt 8 e Ay ok RSB LR oE PUBE A 4Pe.  NADPH
200N® and Iu0|gen|n (25N® are added. The reduction in
lucigenin by the superoxide apions produced by the

NADPH oxi dase is quantified usjng a
nunber of 3%% ﬁs per second (cps) of eﬁ@gECEg mﬁ&%ﬁ
to

i's conpare the treatnment groups. obt ai.ned
with the control groups are consideredggchg%@og@ﬂﬂ5H

xi das 0 ac V|t - 15- The| nodel of measuring the
é@%ﬁﬁ gpf %ﬂ PH@@EPact|V|ty br ought %@6@t by

C&ﬂ??&ﬁ%‘f%x?n{p}] Pgé‘ﬁﬁleht‘ BOpSTbre ToContEgapt §f3%

cacy |osnet n ‘conppunds accor di ng

i nvention (A80@dgnt s that are iphibitors of NABPH
oxidase activit y The _activit y of the r‘nm"mundq of

Cofpafit] &SExbmde Q'&’g3 %oﬁtﬁﬂ%‘[&iﬁv‘at ed as a functjpp, of the

nunber 5 of cps obtainéd, at activity being greater

Cmmpodnd\mﬁ’ﬂmhmlermtrmeemﬁgmm NADPH oxi dase.cetd. .83t y

Goup (%/ group) Conpound of Exanple 1
control QQ@HY%O%) R

Compound of Example 3 treatment group 18.45+4.08%
(100pM) ook

Table 3 : Effect of treatment of human endothelial cells with the compounds of Examples 1, 2
and 3 on NADPH oxidase activity after induction using angiotensin II (activity of the control
group [without compound] being considered as 100%).

% p<0.01 relative to the compound of Example 1 control group or the compound of Example

2 & 3 control group, Student's ¢ test (n=3).

The compounds of Examples 1, 2 and 3 make it possible to clearly and significantly reduce
NADPH oxidase activity in human endothelial cells.

This test demonstrates the inhibitory activities, on vascular NADPH oxidase activity, of the
compounds of Examples 1, 2 and 3 and therefore the potential for inhibiting free radicals in
venous disease and also in arterial pathologies such as atherosclerosis, hypertension, vascular

complications associated with diabetes and ischaemic diseases.



Compound of Exanple 1 treatnent group 38.163.13% (100M
***  Conmpound of Exanple 2 & 3 control group 100%
Compound of Exanple 2 treatnent group 30.604. 83%

(100M Conpound of Exanple 3 treatnent group 18.454.08%
(100M) Table 3 : Effect of featnent of human

endot helial cells wth the conpounds of Exanples 1, 2
and 3 on NADPH oxi dase activity after induction using

Lotepsin Il (activity of the control 10 group
EQQ&M@&%@%O t1ALBRSY coRPAYitRnsi dered as 100% . :ova:
p<O. A relative to the conpound of Exanple 1 contro
roup or the conpound of Exanple 2 & 3 control group,
Formulstforidn tprepatatioasf 1008-8letsT hechcontaoningl $0 ofg deatiyd ingretjen?
an nmake it possible to clearly and significantly
Compci,uggd)igx ]BF;H"OXT'd'aS'e'"a'ct'T'vi"t'y“'i'n"'h'uma'n"'eno‘ot‘he1"'r'al"' 10¢g
Hydrogghdlcellalobbi.s..Lest..demonstrates the inhibitory ... . 2g
activities, on vascul ar NADPH oxi dase activity, of the
Wheat@'@fﬁb@undﬁuef....Exa.n-p.|..e5....1.’ ..... 2..and--3--and--t-heref-ore--t-he...10g
LactosPotential for inhibiting free radicals in venous
disease and also im arteérial patnologies such as
Magneatuhestesater.0si.s....hypertensi.on,..vascul.ar...compli.cati.orsg
associ ated with di abetes and ischaernic di seases. -16-
Talc----EXAI\/PI-_-E---8:----Ph-ar-ﬁ‘aceut--'r-c-al----corrposi--t-i-on'--FOf-rm-}-a---f-OF----t--hé g
preparati on of 1000 tablets, each containing 10 ng of
active ingredient: Conmpound of Exanple 1



-17- CLAIMS 1. Conpound of formula (1): CHZ OCH3 CH3
/ RIOOORZI CH3 O ORB OCHHCH wherein R1, Rz
and R3, which nay be the sane or different, each
represent a hydrogen atomor 5 the group of fornula
(A: HOOOH 0 (A \ ., "\d70H OH 2. Compound of
formula (I) according to claim1, selected from -
6,8,2" -tris(isobut-2-en-lecyAXMSOsnetin, -
(5- hydr oxy- 2-[ 3- hydr oxy- 4- met hoxy- 2- (i sobut-2-en-1-yl)p
henyl ] - 6, 8- bi s(i sobut-2-en-1- 10

1. CothpohddF Porfthi£fiy omen- 7-yl) - bet a- D-gl ucuroni c acid, and
3-[5, 7-di hydr oxy- 6, 8- hi

onen- 2-yl ] - 6- met hoxy-
2-en-1-yl) phenyl - bet a-

(i sobut-2-en-1-yl)-4-o0xo0-4Hclu

aci QCH3

wherein Rj, Ry and Rs, which may be the same or different, each represent a hydrogen atom or

the group of formula (A):

OH
(A)

2.  Compound of formula (I) according to claim 1, selected from:

- 6,8,2'-tris(isobut-2-en-1-yl)diosmetin,

- (5-hydroxy-2-[3-hydroxy-4-methoxy-2-(isobut-2-en-1-yl)phenyl]-6,8-bis(isobut-2-en-1-
yl)-4-0x0-4 H-chromen-7-yl)-beta-D-glucuronic acid, and

- 3-[5,7-dihydroxy-6,8-bis(isobut-2-en-1-yl)-4-ox0-4 H-chromen-2-yl]-6-methoxy-2-(isobut-
2-en-1-yl)phenyl-beta-D-glucuronic acid.



-18- 3. Process for the synthesis of conpounds of
formula (I) according to claim1, starting from
di osmetin of fornmula (I11): OCH3- HOO OH OH O which is
reacted with nethallyl bromde to yield the conmpound of
formula (111): CHZ oCH3 CM-0O\ O\ O (Ill), Y CH
CH2 OO CH3 1-13C which is heated to yield the

3. Proaspdarnile afnthedisrul aothp@inds af patirhile () accsraimg tofcldilel, starting from
conpo S of fornula (1) wherein Rl, R2 and R3 each
?SéftFPé‘ ey (Il ogen atom Cl2 CH3 OCH3 HO O OH CH
(la), 3 OH 11111 CHz

OCH,

HO O
OH

(ID),

which is reacted with methallyl bromide to yield the compound of formula (III):

CH,
OCH,
CH
0O
O (HDa
CH,
CH -

which is heated to yield the compound of formula (Ia), a particular case of the compounds of

formula (I) wherein Ry, R, and Rj3 each represent a hydrogen atom:
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H2 CH-19- which, when it is desired to obtain other
conpounds of fornula (1), is reacted with the conpound
of formula (IV) : CH 30'1,4.0 QAc (1V), Br0O QAc OAc
wherein Ac represents the acetyl group, 5 to yield,
after deprotection of the adPd function and the al coho
functions of the group (A) as defined in claim1,
which,compatisdiesiodd toabmaih athéildormprends of atmlladBi iseewtel wiRl thelf3mpound
and is other than H. 4. Pharmaceutical conposition
Ofﬁﬂneﬂ i/sing as active ingredient a conpound of fornula
(I') according to either claim1 or claim2, in
conmbi nation with one or nore pharnmaceutically 10
accept abl e, non-t &H,O~_i t carriers or excipients. 5.
Use of a conpound according to either claim1 or claim
2 in the manufacture of: nediggnents whi ch are usef ul
in the prevention or(} e ©f venous di seases, in
the prevention or trjeatnept of post(hhronbotic
syndrone, vascul ar cdoplichtions associ‘ated with
di abetes, hypert t hérpse!l erosis, inflammation
net abol i ¢ syndrone assogiated 15 with obesity, vascul ar
conplications associ ate@Awi th obesity, angina pectoris,
arteritis of the lower linbs or cerebral vascul ar
accidents, in the healing of chronic wounds including
Y| . ] | eg ul cers and diabetic foot, in
Whae@%%ﬁ%ﬁgégﬁgﬁ%E%?yg?éggntion of haenorrhoid attacks, in
the treatnment or prevention of pressure ulcers and in

.the treatnent of nmultiple.sclerqgsis. 20 6. Use of a
to yielflo s AR e P nge eoilelinin exchitin dogiol gmistinzof fe sreup (A) as
defineMBNMARAE § UeSnRunds of formula (I) wherein at least one of Ry, R, and Rj is other than
H.

4.  Pharmaceutical composition comprising as active ingredient a compound of formula (I)
according to either claim 1 or claim 2, in combination with one or more pharmaceutically

acceptable, non-toxic, inert carriers or excipients.

5. Use of a compound according to either claim 1 or claim 2 in the manufacture of
medicaments which are useful in the prevention or treatment of venous diseases, in the
prevention or treatment of post-thrombotic syndrome, vascular complications associated
with diabetes, hypertension, atherosclerosis, inflammation, metabolic syndrome associated
with obesity, vascular complications associated with obesity, angina pectoris, arteritis of
the lower limbs or cerebral vascular accidents, in the healing of chronic wounds including
mainly venous or mixed leg ulcers and diabetic foot, in the treatment or prevention of
haemorrhoid attacks, in the treatment or prevention of pressure ulcers and in the treatment

of multiple sclerosis.

6. Use of a compound according to either claim 1 or claim 2 in the manufacture of

medicaments which are useful in the prevention or treatment of chronic venous disease.
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medi canments which are useful in the prevention or

treatnment of chronic venous di sease. -20- 7. Conpound

according to either claim1 or claim2 for use in the

prevention or treatnent of vgnous di seases, in the

prevention or treatnment of'ﬁ St -t hronboti c syndrone,

vascul ar conplications associated with di abetes,

Gympraund rstardingdo kghersdainy ber ¢ain Affbansednitnprevergivalooticetment of

syndrgne associhated wi.th ohesit vascul.ar .

A RGeS e mtretion iRty oRey Hamptis syndrome, vascular

deagiliedtichs agsoiatedl il didbetek OWSperkdridfon, OfthdtBIcBR6M, inflammation,

vascul ar accidents, in the healing of chronic wounds '

mefabaligi Agdrena | dssourediswith abexibd Vasgulat cemplieaiipns associated with
' . G: c . a - or. prevention of . .

B sk Fbpris Bet R o FRECTER ol B S000 BRPi gicigents, n the

heakss of éhrothic evands thaullidd@aintyeaénvtgor @fixédilel; ufdeds and diabetic foot,
,scierosis. 10 8. Compound according to either claim1l )
19rthe [EFRCRt PpPIAYSBUGTH Ot ReenprEpith eftesksoin the decatmant opfprevention of

FrBdsRR o ERRLE HE AEARERnt of multiple sclerosis.

Compound according to either claim 1 or claim 2 for use in the prevention or treatment of

chronic venous disease.



