- 1- NEW DI OSMETI N COMPOUNDS, A PROCESS FOR THEI R PREPARATI ON AND
PHARMACEUTI CAL COMPCSI TI ONS CONTAI NI NG THEM The present invention
relates to new diosnetin conpounds, to-a process for their
preparation and to pharmaceutical conpositions containing them
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Microcireulation, 7, $41-848).

The property of platelet aggregation inhibition demonstrates the anti-thrombotic potential of the
compounds of the invention, not only in the prevention and treatment of venous and arterial
15 thromboses but also in the treatment of chronic venous disease, where the platelets can be

activated by inflammatory mediators, or in patients 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
20 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, Bur T Vasc Surg, 15,
342-349; Verbeuren T7, Bouskela E, Cohen RA et al., Regulation of adhesion molecules: a new
25 target for the treatment of chronic venous insyfficiency, 2000, Microcirculation, 7,541-548),
The compounds of the present invention have not ouly anti-inflammatory activity but also anti-

hyperpermeability activity.
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20 More specifically, the present invention relates to compounds of formula (I):

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

the group of formula (A):



OH Conpounds wherein at | east one of 121, R2 and R3 represents a
group (A) are netabolites of the conpound of forrmula (la), wherein
121, R2 and R3 each represent a hydrogen atom The present
invention relates also to a process for the preparation of conpounds
of formula (1), 5starting from di osnetin of fonnula (11): HO OCH3 OH
which is reacted with nethallyl brom de to yield the conpound of

formula (I111): CH2 OCH3 CH3 -HO ch, when it is desired to obtain
ot her conpounds of forrmula (), i& reacted with the conpound of
formula (1V): CH300 O : OH

(A)

0
5 “ om
OH

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

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

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

5 starting from diosmetin of formula (II):

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

10 formula (I) wherein Ry, R; and Rj each represent a hydrogen atom:



OAc. 5wherein Ac represents the acetyl group, to yield, after
deprotection of the acid function and the al cohol functions of the
group (A), the conmpounds of forrmula (1) wherein at | east one of R1,
R2 and R3 is other than H \When conpounds of fornula (1) are obtained
in admi xture, they may be separated, fbr exanple by preparative HPLC
chr omat ogr aphy. 10The conpound of formula (Ib), wherein Rl and R3
each represent a hydrogen atom & R2 represents a group of formula
(A), can also be obtained by ac% yl ati on of the 8§£pound of fornmula
(la) to yield the conpound of 50 erein Ac
represents the acetyl group, wi th the conpound of
fonnula (1V) to yield thg c (VI):

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

of formula (IV):
CH3O\fO
: OAc
0
V),
oy

Br OAc

OAc
5 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 (1) wherein at least one of Ry, 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.

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



5wherein Ac represents the acetyl group, the acid function and

al cohol and phenol functions of which are deprotected to yield the
conpound of fornmula (Ib). The conpounds of the invention are adhesion
nol ecul e and NADPH oxi dase inhibitors and anti-platel et aggregation
agents. 10 By virtue thereof they are-useful in the prevention or
treatment of venous di seases, especially chronic venous disease in
all its stages (pain, telangi ecfakia, varicose veins, oedenas,
trophi c disorders, ulcers) and & so in the prev§€hion or treatnent of
post -t hronboti c syndrone, vas copl ®Nns associ ated with
di abet es, hypertension, ather ammati on, netabolic
syndrone associ at ed w Adp.obe AL pl i cations associ at ed
with obesity, angina pect orj ¥~ t heOHower |inbs or
cerebral vascul ar accidentg [ wounds (Wmcl udi ng

mai nly venous or nixed | eg : ' €Hot, in the treatnent
or prevention of 5Shaenory hoid|attag i ¢ treatnent or prevention
of pressure ulcers and i thegfyreagment of mghtiple sclerosis. The
present invention reg@ s aso to pharmaceutic&l conpositions
conprising as active ingrediént a conmpound of forrmula (I), in

conbi nation with one or nore pharmaceutically acceptable, non-toxic,
inert carriers or excipients. 10Anrong t he pharmaceutical conpositions
accor di A erF@@%’@P’ieFﬁPésrfBFéﬁ’?tﬂﬁB?"é’: may be mentioned nore especially
those that are suitable for oral, parenteral (intravenous,

i ntramuscul ar or subcutaneous), per- or trans-cutaneous, nasal,

rect al , Whishiis waciedawith Begporpowid of darpivla B} ip yaeddriheicompeunidod foravth (VI):
especially tablets or dragees, sublingual tablets, hard gelatin
capsul es, capsul es, suppositories, creans, ointnents, dermal gels,
injectabl e or drinkable preparations, 15aero€#l,©6, eye drops and nose

drops. In addition to the ioﬁppund of formula (1) Re pharmaceuti cal

conpositions according tao-the invent BPH| se dne or nore
excipients or carriers guch ddil | ubrigarits, hbjnders,
di sintegrating aggats, rants,

5 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.

10
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



By way of exanple of excipients or carriers, there may 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 cium salts, polyethylene glycol, as binders :

alum niumsilicate, magnesiumsilicat e starch, gelatin, tragacanth,
met hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose and
pol yvi ngdmpplicetioriscrspasiat@bwil difibsienthopertanting mbendclerosisa greflamnsdtigh,ninetabolic

acid ang .. ' erv t mxtures. -7- The,useful .
dosage %aﬂrdl}oz%é gg:gg gfrg%&ang b o&[e%@f’ a‘%g&lza%dc 9 ﬁlﬁéﬁ{fm&asf%éatepﬁlat“?tgn‘?b,es‘%’heangma
admi ni specdrisoarteriisted,thd oaven dilnibs @r aadbaevtiliryacoideht.chedlig0s 0@k oni@Mdunds
t he adm nj %trati. n of any asspciated treatnents an rangles fromO.5
ot o 1BIRG R GRo R P SR FSFE o) RAT Gt 1P Tbige Mertont s PR SRiATeRs
that f ohhepvirihboldugiaciad, én tHRCRALER BE phWRIBh @hresiie wIdetUaldlihake BbathbS of
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cust omafy# H&Pphot ometri ¢ techni ques (infrared, nuclear magnetic
resonance, nass spectronetry). ABBREVI ATI ONS DVSO : di net hyl

sul phoxi de _NADPH : reduced form of N cotinam de Adeni ne

Di nucl edh$ deeppodpaier repps @lso k4 ghapmetusicata nompdsitipns deomprising as active

Chr omat phy a%&)@nﬁd i~ i%gﬁulg Tri S(] : ng] n-Jﬁ}34)T%I)i,os tin ..
Step A %?4 Met hoxy - 33}? sobut - Z(Dér%ﬁ%g%§1§%ﬂ pltgln?/l} E)r5, leb]r"ga?maceutmauy
f f i sobugcc@ptable,mopiyxis.,yiflerti¢datiore mesxcipiase 15To 30 g of diosnmetin there
are added 69.3 g of potassium carbonate and 450 ml of acetone. The
10 Among the pharmaceutical compositions according to the invention there may be mentioned
more especially those that are suitable for oral, parenteral (intravenous, intramuscular or
subcutaneous), per- or trans-cutaneous, nasal, rectal, perlingual, ocular or respiratory
administration, and especially tablets or dragées, sublingual tablets, hard gelatin capsules,
capsules, suppositories, creams, ointments, dermal gels, injectable or drinkable preparations,

15 aerosols, eye drops and nose drops.

In addition to the compound of formula (I), the pharmaceutical compositions according to the
invention comprise one or more excipients or carriers such as diluents, lubricants, binders,

disintegrating agents, absorbents, colourants, sweeteners.

By way of example of excipients or carriers, there may be mentioned:
20 * as diluents : lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,
*+ as lubricants : silica, tale, stearic acid and its magnesium and calcium salts, polyethylene
glycol,
+ as Dbinders : aluminium silicate, magnesium silicate, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and polyvinylpyrrolidone,

25 + 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.



m xture is heated at reflux for 4 hours 30 m nutes and then returned
to anbient tenperature; 54 g of nethallyl brom de are then added. The
reaction mxture is 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-évaporated to yield a residue
which is recrystallised fromtoluene to yield the title conpound.
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resi due obtained is recrystallised fromisopropanol to yield the
title conpound Melting point: 141C EXAMPLE 2:

(5- Hydr uxy E24dpRY dkRX%Hdw TRishaxymhe 'pﬁés%ﬂbﬁi%n%bﬁ e ¥ﬁlﬂ‘§5y 1R & gounds

10b|s(|sobut 2- en4 y1) - 4- oxo- 4H chronen-7-yl) - bet a- D- gl ucuroni c
Step A desgbgdy jin ﬁy%?faawcszwz@- Hgterpined; -agcayding otey custqmasy bypectgopbptometric
-y1 ) phepyildig s b aSRhr m2sRhs rebonthnde, %ﬁﬁeéﬁ% pen-7-y1-2,

3,4-tris- C)acetyl beta-D-g ucuronate onmpound is
obt ai ned by reacting the conpound of Exanple 1 (250 ng) with the

15C0W0%I@§}ifﬁ@&§" (1V) (429 ny), by phase transfer catalysis,

accordi edure described in the publication Synth Conmun
1999, 29(16), 2775-2781. -9-

DMSO : dimethyl sulphoxide
NADPH : reduced form of Nicotinamide Adenine Dinucleotide Phosphate
10 HPLC : High-Performance Liquid Chromatography

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}-5, 7-bis[ (isobut-2-en-1-yl) oxy] -4 H-

chromen-4-one

15 To 30 g of diosmetin there are added 69.3 g of potassinm 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



Step B:

(5- Hydr oxy- 2- 0- hydr oxy- 4- net hozy- 2- asobut - 2- en- 1- Aphenyl | - 6, 8- bi sasob
ut-2-enl-yl)-4-oxo-4H chronen-7-yl)-beta-D-gluntronic acid The
conpound obtained in Step Ais dissolved in nmethanol, and then sodi um
hydroxi de is added. The mixture is refduxed for 1 hour 30 ninutes and
then neutralised with 2N hydrochloric acid 5sol ution before being
evapor athediltrge dr gvapwstet ¢o yickl airesidee which és rorypallinell frénXAdREIE 138 yield the title
345,7-EL§Xd$g§y-6,8-bis(isobut-2-en-|-y1)-4-oxo-4FFchronen-2-y1]-6-
met hoxy- -%1sdbut-2-en-1-y1)pheny|-beta-D—gIucuronic acid Step
A

5- Hydroxy- 2- [ 3-hydroxy-4- net hoxy- 2- (i sobztt-2-en-1-Apheil yl] -6, 8-bi s(
i sobut - 2% 101@3%Q§?§ BW££ﬁﬁﬁ?éﬁ@ﬁﬂq?WI acetate The conpound of
Exanple 1 (3 g) is dissolved in pyridine, and then acetic anhydride

(0.61 m) is added at anbient tenperature. The reaction mxture is
t hen st 9 ridde fbrthe gompeirnd ebteined, s gurayicys Steapberatasel aldeddi3hed of Npe

resi duegi U, e i ftch €5 . '
G onl or ey Rahe; Be it FORIT ERGH 1208 SEF B THOGI I i graprated
t her ebyolgndérrediced prespue afid the remdusi dbitasedge recaysthllisee frolny isopropanol to yield
reverse rative HPLC to yield the title conpound. -10-
Step o TRATRCTIbaRR
3- [ 7- (adleltipk orir):-1811C.dr oxy- 6, 8- bi s(i sobut - 2-en-1-y1) - 4- oxo- 4H chronen
-2-y1J-
6- met hoxy- 2- (i sobut - 2- en- hyl ) phenyl -2, 3, 4-tri s-0-acetyl - bet a- D- gl ucur
onat e SEXAMPIE 2 (5¥HY o9 2Bt oghe-ai NGBV AYheD)IER,8- t hE
title conpound is gbfained according to the procedure of Step A of
Exlé’rrpl e 2. 5Step @is(sobut-2-en-1-yl)-4-0x6-4H-chromen-7-yl)-beta-D-glucuronic acid
3-[5, 7- D hydr oxy- 6, 8- bi sasobut - 2- en- hyl ) - 4- oxo- 4H- chr onen- 2- y1] - 6- net
hory-2- (i sobut-2-en-1-Aphenyl-beta-D-glucuronic acid Starting from
t he conpound obtained ijythe previous St&, the title conpound is
obt ai ned accordin e procedure of B of Exarrplécﬁ.
PHARVACOLOG CAL S 2 'rm
"ref erence conmpound”
HOHIIU

HO

Step 4 : 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
15 compound of formula (IV) (429 mg), by phase transfer catalysis, according to the procedure
described in the publication Syrnth Comunun 1999, 29(16), 2775-2781.



EP 0 709 383. EXAMPLE 4: In vitro inhibition of platelet aggregation
A sample of blood is drawn off from anaestheti sed New Zeal and
rabbits, fromthe carotid artery, over 0.109Mcitrate. The
platelet-rich plasna is obtained by centrifugation. The platelets are
t hen 15washed by centrifugation. The washed pl atel ets are resuspended

in a Tyrode buffer. The '{;I atel et suspension is placed in a cell and

t hen i nS&RBagoPisheret[akydsmg. - ety si-fisobiingren-l wl)phany B bisGwbof 2-he
conpound of Exapple,.l 43 4y . a1 he. 2nce. conpound (3011M,
each diluted i n'W?ﬁgoxééﬁ%%?%%ne%lyg(bS}JI@)g%n?&%ﬁ er 2 mnutes,
aggregation is brought about using collagen (4 .tg/m); the response

is 20t recorded for.6,mputes.,Platelet regatian i.s.quantifj.e
by moantiororitothe tainel s At Ffsopise B ge Bt TN BER B D g R ddE
transm Theed:i:tthfegsl gdsﬂﬂéchda faal 1??& 80 1sispeasd hen v&énltﬂcausﬁsm IZNT}.@daJc)EEHE acr:]id
cont ai ni ng. Tyrade, and a ce cqontai ning the solvent (0.1% DVBO). The
ant’ -ag@cﬂ'&%"é{qeg © Being Eyvapgraisd (o ﬁ%’ﬂﬁﬁ%%}ﬁ‘g]@itﬂe@geﬁﬁ&?ﬁ ‘according to the
i nvention and, especially, of the conpound of Exanple 1, and of the

reference caonpound is evaluated as a function of the percent a%

e
i nhi bi t ESAMPLE)3 85 drDifigdyoxy:$i8-bis(isobRE2-enrigd)-4one-4 Hethrenengeyl]-6-
i nhi bi-tion the gr he: LNt Y QOO ! le 1
(30p. M causes Inﬁ@%@%%?%ﬁﬁ%ﬂ%%@%@%gg%@ ecgEOeIF&e(?lgﬁce conpound
does not cause a significant effect (4.11.8%; (P<0.01 conmpound of
Exanple 1 relative to the reference conpound, Stu t's t test, n=7).
This test denonstrates the antdHpl atel et aggréHati o ac@i vity and,
therefore, the anti-thronbotig| potential of t he conpeg of Exanpl e
1. EXAMPLE 5: In vivo inhibit glr | eyt ePadhesi Bn O0Three groups
of 3 hamsters, weighing from 90 CHa 1 : IcSyStudy.
Thirty m nutes beforg@naeslhesi g orally
with a single dose of plagebox¢gum o ( ound of
Exanple 1 (3 ng/kg) or of refrenceie e aninal s
are anaestheti sed w th_pent ofsarj 5 i
adm ni stration. The hafrs

(NaCl1110. OnM Ka 41.¢ cq .0mM My304 1.22mM NaHCO3 18. 0mM

Hepes 15. 39mM and I—2|epes Nat-salt 14. 61mV), (Duling, The preparation

and use of the hanster cheek pouch for studies of the

m crocircul ation, 1973, Mcrovasc. Res. 5. 423-429; Svensjo et al.,

The hanster cheek pouch preparation as a nodel for studies of

nzacr onglgqul a5 rher g7 - 1 CoH_ A L3 &5y; 9 A,

e B R L B e B e 3 MOPRR B

ai ¥ of a | at ex-Yieoxpidit-eitomen- iybaastaia ance to the cheek pouch The

i ntratubul ar pressure of the tube is increased to 200-220 mm Hg with

the aid of a calibrated syringe. This total occlusion is carried out

for 30 Wheoemsouwaddf Erenpledp@rg) issdismolvied ippyridueyent then ackfic mhindtrids (0.61 mb)

Leukocyt e esion. to the endothelial .cells in.t post -.capi r

venut exls SBGHER: BRbER hoiheRfe) e prBlonis myS s b Ryedr R, g s and

start ofulisspRagyrewpiAedire dryasss2BHDQueis Gakeh ap irtdce-dblifvenr&Rhd HieAREracted

after rep rJ.Lﬁi on go, 1d,‘-'}, 30 flnd 45 m nut_esc?. L
ichloromethane, dried, filtered and evaporated. The crude product thereby obtained is

15 purified on silica gel and then by reverse-phase preparative HPLC to yield the title compound.



The- nodel of | eukocyte adhesi on, brought about by ischaem a
reperfusion, in the hanster cheek pouch nakes it possible to confirm
the efficacy of the diosnetin conpounds according to the invention as
anti - adhesi on agents, especially the 8npound of Exanple 1 and the
ref erence conmpound. -12- The activity“of the conpound of Example 1
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according to the procedure of Step A of Example 2.

5 Step C: 3-[5,7-Dihydroxy-6,8-bis(isobut-2-en-1-yl)-4-oxo-4 H-chromen-2-yl]-6-methoxy-2-
(isobut-2-en-1-yl)phenyl-beta-D-glucuronic acid

Starting from the compound obtained in the previous Step, the title compound is obtained

according to the procedure of Step B of Example 2.

PHARMACOLOGICAL STUDY

10 In the Examples that follow, the term "reference compound" refers to Example 69 of
EP 0709 383.

EXAMPLE 4 : In vitro inhibition of platelet aggregation

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
15 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 (30pM) or the reference compound (30pM), each diluted in the same solvent (0.1%
DMSO). After 2 minutes, aggregation is brought about using collagen (4 pg/ml); the response is

20 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 diosmetin compounds according to the invention and,
especially, of the compound of Example 1, and of the reference compound is evaluated as a
function of the percentage inhibition of platelet aggregation, the larger the percentage inhibition
the greater the activity. The compound of Example 1 (30uM) causes inhibition of 36.6+9.9%
whereas the reference compound does not cause a significant effect (4.1+1.8%), (P<0.01

compound of Example 1 relative to the reference compound, Student's ¢ test, n=7).

This test demonstrates the anti-platelet aggregation activity and, therefore, the anti-thrombotic

potential of the compound of Example 1.

EXAMPLE 5 : In vivo inhibition of leukocyte adhesion

Three groups of 3 hamsters, weighing from 90 to 110 g, are used in this study. Thirty minutes
before anaesthesia, the hamsters are treated orally with a single dose of placebo (gum arabic
10%), of compound of Example 1 (3 mg/kg) or of reference compound (3 mg/kg). The animals
are anaesthetised with pentobarbital 50 mg/kg by intraperitoneal administration. The hamsters
are placed under a microscope and the cheek pouch is isolated and immersed in a perfusion
solution (NaCl] 110.0mM, KC1 4.7mM, CaCl; 2.0mM, MgSO4 1.2mM, NatICO; 18.0mM, Hepes
15.39mM and Hepes Na'-salt 14.61mM), (Duling, The preparation and use of the hamster cheek
pouch for studies of the microcirculation, 1973, Microvasc. Res. 5: 423-429; Svensjs et al., The
hamster cheek pouch preparation as a model for studies of macromolecular permeability of the
microvasculature, 1978, Uppsala J. Med. Sci. 83 : 71-79).

Local ischaemia is brought about with the aid of a latex tube fitted at the entrance to the cheek
pouch. The intratubular pressure of the tube is increased to 200-220 mm Hg with the aid of a
calibrated syringe. This fotal occlnsion is carried out for 30 minutes and then reperfusion is
performed for 45 minutes. Leukocyte adhesion to the endotheljal 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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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
10 the cheek pouch, after ischaemia (number of lenkocytes 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 possiblé to clearly and significantly reduce the number of
15 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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25 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
30 confirm the efficacy of the diosmetin compounds according to the invention as anti-adhesion

agents.
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Cells, Clonetics Co). The cells are cultured in an EBM2 medium (Endothelial Basal Medivm,
Clonetics Co) supplemented with 2% FCS (Feral Calf Serum) and EGM2 (Endothelial Growth
20 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 conirol),
compound of Example 1 (100uM), compound of Example 2 (100 pM) or compound of
Example 3 (100u:M) for 15 minutes and then activated using angioctensin IT (1uM) for 30 minutes
25 in order to activate the NADPH oxidase. The cells are washed with EBM2, and then the NADPH
oxidase substrate (NADPH, 2001M) 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
30 activity.



, Group NADPH oxi daSe activity CA/ control group) Conpound of
Exanple 1 control group 100% Conpound of Exanple 1 treatnent group
-38.163. 13% (100uM *** Conpound of Exanple 2 & 3 control group 100%
Conmpound of Exanple 2 treatnent group 30.604.83% (10012M ***
Conpound of Exanple 3 treatnent groupld>-
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The model of measuring the endothelial NADPH oxidase activity brought about by
angiotensin IT makes it possible to confirm the efficacy of the diosmetin compounds according to

the invention as agents that are inhibitors of NADPH oxidase activity.

The activity of the compounds of Examples 1, 2 and 3 is evaluated as a function of the number

of cps obtained, that activity being greater the lower the number of cps.

Lol T T NADPH oxidase activity |-
I e /6 ontrol group)
Compound of Example 1 control group 100%
Compound of Example 1 treatment group 38.16+3.13%
(100pM) *kK
Compound of Example 2 & 3 control group 100%
Compound of Example 2 treatment group 30.60+4.83%
(100pM) desk ok
Compound of Example 3 treatment group 18.45+4.08%
(100uM) 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%).

#kk: 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.



18.454.08% (100p, M *** Table 3 : Effect of treatnent of human
endot helial cells with the conpounds of Exanples 1, 2 and 3 on NADPH
.oxi dase activity after induction using angiotensin Il (activity of
the control 10group [w t hout conpound] being considered as 1009 .
x*x: p<0.01 relative to the conpound df- Exanple 1 control group or

t he conpound of Exanple 2 & 3 control group, Student's t test (nr-3).
The conpounds of Exanples 1, 2 and 3 nake it possible to clearly and

signifi d i dase..activity in human endot heli al
cells. Méﬁ%@%%ﬁcﬁégﬁoﬁg%hhi bitory activities, on

vascul ar NADPH oi ddase activity, of the conpounds of Exanples 1, 2

and 3 d therefore th 0 ial. for .inhjbiti free radicals in
venousa]g?rgné’gas%r grﬂgﬁgﬁﬁﬂ%g@bgﬁ}lgﬁ,e chiqoBiegRe Y e eracye ingredient

at her osCbepasidss ERypgletiensi.on....vascul.ar..complications associ.atogd with
di abet e?[ %nd i schaem ¢ di seases. 16- EXAMPLE 8: Pharnaceuti cal
conposi Y HHEPHRLCHUI08 -t he preparati-on-of-1000-tabl-et-s;—each2 &

cont ai niggatk@rd. 0f .active ingredient: Conpound of Exanple 1119),39

...........................................................................

Hydr oxyEr opyl cel I ul ose2 g 5Weat starchlO0O g Lactosel00 g
BCTOBE 1ttt i e e e s et e e ae e be e s saeas saaae e st seaneren s 100 g



Magnesi um stearate3 g Talc3g - 17 - CLAIMS 1. A conpound sel ected

fromthose of formula (1): wherein R, R2 and R3, which may be the
sane or different, each represent a hydrogen atom or the group of
fon-nula (A): 2. The conpound of_ﬁJigi m 1l which is selected from
6,8,2" -tris(isobut-2-en-1-yl)diosnetin,

(5- hydr oxy-243- hydr oxy- 4- net hoxy- Z-é i sobut-2-en- 1
-yl ) phenyl] -6, 8-bi s(i so-but-2-en-1 %&;MS

4- 0x0- 4H chr onmen- 7-y1) - bet a- D- gl ucuroni ¢ acid, and

315, 7- di- Bydmpoyné sde@ied Giongthote- df femuly {Iy:- 4- oxo- 4H chr onen- 2-y11- 6- net
hoxy- 2- (i sobut - 2-en-1 -yl ) phenyl -beta-D gl ucuronic acid. 3. A

phar maceuti cal conposition conprising as active ingredient the
conmpound of claim1, in conbination with one or nore phat“r)raceuti cally
acceptabl e, non-toxic, inert cagfjers or excipients.

OCH;

wherein R;, Ry and Rj3, which may be the same or different, each represent a hydrogen atom

or the group of formula (A):

(A)

2. The compound of claim 1 which is 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(iso-but-2-en-1-yl)-

4-ox0-4H-chromen-7-yl)-beta-D-glucuronic acid, and 3-[5,7-dihydroxy-6,8-bis(isobut-2-en-
1-yl)-4-0x0-4H-chromen-2-yl]-6-methoxy-2-(isobut-2-en-1-yl)phenyl-beta-D-glucuronic acid.

3. A pharmaceutical composition comprising as active ingredient the compound of claim 1, in
combination with one or more pharmaceutically acceptable, non-toxic, inert carriers or

excipients.



