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i USE OF DI OSMETI N COMPOUNDS | N THE TREATMENT AND
PREVENTI ON OF THROVBOTI C PATHOLOG ES The present
invention relates to use of diosmetin conpounds in
obtai ning pharmaceutical conpositions intended for the
prevention and/or treatnent 5 of thronbotic

pat hol ogi es and of pathologies with a risk of

t hronbosis. The invention relates in particular to use
of the diosnetin conmpoun
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prevention and/or treatnment of thronbotic pathol ogies.
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the fibrin/platelet thronbys is resorbed k@/ the . block
pHEeR_ARH Oh foif more complex pathological reasons. Its' purpose is to bloc
and stem the escape of blood by means of two steps that are different from
one other but related to and dependent on one another. primary
haemostasis and plasma coagulation.
Primary haemostasis is the emergency mechanism involving circulating
blood platelets which adhere to the endothelium to form the white thrombus

or platelet plug.

Secondary thereto, the platelet thrombus is strengthened by the formation
of a network of fibrin which wraps the aggregated platelets within its
meshes. The insoluble fibrin is generated starting from a soluble plasma
protein, fibrinogen, und"er the action of thrombin, the final product of the

enzymatic activation cascade of the coagulation system.

Finally, the fibrin/platelet thrombus is resorbed by the phenomenon of
fibrinolysis. In fact, because of its capacity to reduce the amount of fibrin in

the vascular circulation, fibrinolysis allows the body to combat the
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25 fibrinolysis. In fact, because of its capacity to
reduce the amount of fibrin in the vascul ar

circulation, fibrinolysis allows the body to conbat the
occurrence of thronboses as well as to break down a
thronmbus that has initially stopped a haenorrhage.

Fi brinolysis principally invoives plasmn, a

proteol ytic enzyne which breaks down the |ong chains

of polymerised fibrin into D-dinmers. This enzyne is 5
possemenca opltaromsbasest ake Wedras &1 bseakyApyan thfombus that has

pl.asm nqgen ich is activated into plasm n by various
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i nibdggtogisne but very rich in methionine residues. The

PAI -1 protein, which is produced by nunerous 20 types

of cells such as endothelial cells, nonocytes,

hepiafimslysiesis itéélbrrefjadsely, reaigtedybyesa dhbe-component system

megakaryocytes, is present in plasma and platelets. .
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Inhibitor; PAI-2) and thrombin-activable fibrinolysis inhibitor (TAFI).

The principal plasminogen activator inhibitor is PAI-1. The PAI-1 protein,
which belongs to the super-family of serpins (serine protease inhibitors), is
a glycoprotein of 379 amino acids (47 kDa) lacking in cysteine but very rich
in methionine residues. The PAI-1 protein, which is produced by numerous
types of cells such as endothelial cells, monocytes, hepatocytes,
fibroblasts, adipocytes and megakaryocytes, is present in plasma and
platelets. The active site of PAI-1, located at the C-terminal end of the
protein at the position (Arg**5-Met**’), behaves like a pseudo-substrate for
tissue-type plasminogen activators. The principal target proteins of PAI-1
are therefore t-PA and u-PA.

Taking into account the mechanisms regulating haemostasis and

fibrinolysis on the scale of the body as a whole, a positive correlation has
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ti ssue-type plasm nogen activators. The principa
target proteins of PAI-1 25 are therefore t-PA and

u- PA. Taking into account the mechani sns regul ati ng
haenostasis and fibrinolysis on the scale of the body
as a whole, a positive correlation has 3 been shown
between a raised |l evel of PAI;1 and an increased risk
of venous and arterial thronboses. This positive

correlation is reported, in Eartlcul ar, in the case of
p@team Pypes hetsenon| igised EvebbURAbl and @n 4icreased risk of
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especially a drop in

The plasma level of PAI-1 is, in fact, raised in 30 % of patients affected by
venous thromboembolism (Tabernero et al. Incidence of increased
plasminogen activator inhibitor in patients with deep venous thrombosis and/or
pulmonary embolism, 1989, Thromb Res, 56, 565-570). The consequence of
that is general dysfunction of the fibrinolytic system and especially a drop in
t-PA. The same observations have been made in patients suffering from
pulmonary hypertension subsequent to an embolism (Huber et al
Fibrinogen, t-PA and PAI-1 plasma levels in patients with primary pulmonary
hypertension, 1994, Am J Crit Care Med, 150, 929-933). In that particular
case, the increase in the level of PAI-1 is due to endothelial cells located in
the thrombosis zone which exhibit an increase in'the release of PAI-1 that
is associated with induction either by thrombin or by a mediator released by

the platelets.
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t-PA. The sane observations have been nade in patients
suffering from pul nonary hypertensi on subsequent to an
enbol i sm (Huber et at Fibrinogen, t-PA and PA!-1

plasma | evels in patients with prinmary pul nonary
hypertensi on, 1994, AmJ Crit Care Med, 150, 929-933).

In that particular 25 case, the increase in the |evel

of PAI-1 is due to endothelial cells located in the

t hrombosi s zone which exhibit an increase in the
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firBki nol ytic activity woul d prevent the occurrence of
thronbotic events in patients at risk. 5 Control of

the fibrinolysis process accordingly constitutes a
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Anti coagul ants and antipl atel ets constitute customary
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Indeed, the principal complication of anticoagulant and antiplatelet
treatments is bleeding.
Anticoagulants administered by the parenteral route are, in particular, non-
fractionated heparin (NFH), fractionated heparins (LMWH) and
acenocoumarol (Sintrom®). Epidemiological studies have shown that the
therapeutic class of fractionated and non-fractionated heparins in the
context of the treatment of a thromboembolic episode causes major
bleeding in 0 to 7 % of cases with a mortality ranging from 0 to 2 %. The
anticoagulant Sintrom®, developed in prophylactic and curative treatment
of thromboembolic symptoms, also gives rise to major life-threatening
haemorrhagic events in up to 2.2 % of cases. Taking into account the
critical increase in haemorrhagic risks in the combination of Sintrom® with
an antiplatelet such as aspirin, the risk/benefit ratio of that combination

must not be underestimated when making therapeutic choices.

More recent treatments having a fibrinolytic or thrombolytic action have

been developed; they accelerate the dissolution of intravascular clots by
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fracti onated heparin (NFH), fractionated heparins

(LMAH) and acenocoumarol (Sintrom(r)). Epidem ol ogi cal
studi es have shown that the therapeutic class of

fracti onated and non-fractionated heparins in the 20
context of the treatnment of a thronboenbolic episode
causes major bleeding in O to 7 % of cases with a
nortality ranging fromO to 2% The anticoagul ant
Sintrom(r), devel oped in prophylactic and curative ,
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obt ai geneti c engi neering
introduction of a catheter into the thrombosed artery.

Other potential therapies have been envisaged in order to modify the level
of PAI-1, the increase in which is correlated with thromboembolic accidents.
In particular, monoclonal antibodies have been developed as inhibitors of
the activity of PAI-1. MAI 12 is a murine antibody specific to human PAI-1,
which does not interfere either with PAI-2 or with t-PA or a2-antiplasmin. By
blocking the interaction of PAI-1 with t-PA, this monoclonal antibody
increases fibrinolysis in vitro and in vivo (Levi et al. Inhibition of
plasminogen activator inhibitor-1 activity results in promotion of
endogenous thrombolysis and inhibition of thrombus extension in models of
experimental thrombosis, 1992, Circulation, 85, 305-312). In the case of the
monoclonal antibody CLB-2C, this antibody binds between positions 128
and 145 in the amino acid sequence of vitronectin and accordingly prevents

the protein PAI-1 from binding thereto, thereby accelerating its inactivation.
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and is identical to t-PA;, reteplase, which is a
sinplified anal ogue of human t-PA; or tenectepl ase,

which is a reconbinant protein simlar to endogenous

t-PA and which has greater affinity for the fibrin of

the thronbus. These is fibrinolytics were quick to show
their limtations in respect ﬁL their energency

hospital use and their proble of admi nistration, for
exanple introduction of a catheter into the thronbosed
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with t-PA, this nonoclonal antibody increases

fibrinolysis in vitro and i.n vivo (Leyi et al. ,
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wherein :

- Ry represents a hydrogen atom or a propyl or allyl radical,

- Rz represents a hydrogen atom or a propyl, allyl, 2,3-dihydroxypropyl,
(2,2-dimethyl-1,3-dioxol-4-yl)methyl or 3-acetyloxy-2-hydroxypropyl
radical;

- Rj; represents a hydrogen atom or a propy! or allyl radical,

- R4 represents a hydrogen atom or a methyl, propyl, allyl, 2,3-

dihydroxypropy! or (2,2-dimethy|¥1,3-dioxo|—4—yl)methy| radical or a
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The present invention is accordingly ained at proposing
an alternative strategy to the already avail able

mechani sms for nodifying fibrinolysis, for preventive
and curative purposes with respect to thronbotic

pat hol ogies, wth a viewto overcomng at least in

part the di sadvantages of kno 10 treatnents for

t hronboenbol i ¢ accidents. This alternative strategy i's
based on inhibition of the expression of the PAI-1

gene. rzﬁdroahaf fasriude t COffle WnRINR o FPRiPepds e lifedr eskraprehed

di os ! rboﬁﬁglﬂ? PL I&)Pfao&%%@ ,rgdr}%lphar maceut i cal
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a propy r adi R2 represents a hydrogen
atom oada:apobfwtnulaL@@IRe @vlﬁardunf&dﬂ@&@peobw hnearoor branched

(22d|me 3- di oxol
5 ncet St MV IARIG P oY 1 eter & Feseal ot daupe ()
hydrogen atom or a propyl oo allodon adical; R4
represents a hydrogen atoif or Ja net hyl, propyl, allyl,
2, 3-

HO OH

OH (1,

provided that :

- at least one of the groups R4, Rz, Rs, R4, Rs and Re is other than a
hydrogen atom and,
- if Ry, Ry and R3 each simultaneously represent a hydrogen atom, then
R4 also represents a hydrogen atom,
their diastereoisomers and enantiomers, and also

addition salts thereof with a pharmaceutically acceptable acid or base.

Preparation of the compounds of the general formula (l) is described in the
patent specification EP 0 709 383.

More particularly, the diosmetin compounds used according to the invention
are the following compounds, described in the patent specification
EP 0 709 383, of formulae (ll) to (XVII) :



di hydr oxypropyl or (2, 2-dinethyl-1,3-di oxol -4-yl)nethyl
radical or a 7 radical of formula -COR 4 wherein R 4
represents a linear or branched (Cl-C5)alkyl radica

or a phenyl radical; - R5 represents a hydrogen atom or
a propyl or allyl radical, and - R6 represents a

hydr ogen atom or a net hyl, gpyl allyl, 2,3- 5

di hydr oxypropyl or (2, 2- di met 1, 3-di oxol - 4-yl ) net hyl
radical, a radical of fornula COR 6 (wherein R 6

r dP} eJenldory-binveaexyor-(BruwA et d- W(e@@)%’)h&ﬂb(k)’r‘l/“r’ ddi cal

or a ) or aradical of formula (1') O

%Q&V'%M%ﬁ% provided that 10 - at |east one
of the groups R1, R2, R3, R4, R5 and R6 is other than a
hydr ogen at om and - if R, R2 and R3 e l_n
si mul taneously represent a hydrogeh™s *hen R4 also
represents a hydrogen atom their ast er eoi soners and
enanti omers, ? 5 byt hereof with a
phar maceut i CF& 'y accep : base. Preparation
of the conpounds of thexgefr fornula(l) S
described in the patent[speglification EP 0 709 383.
More particularly, the doasmétin conpounds ﬁ ed
according to the invention are the foll ow 3
conpounds, described in the patent specification 20 EP
0 709 383, of forrmulae (11) to (XVIl) : 8

(ll)  5,7-dihydroxy-2-[3-(2,3-dihydroxypropyloxy)-4-methoxyphenyl]-4 H-1-
benzopyran-4-one

(1)

(V) (R,S)-5-hydroxy-2-(3-hydroxy-4-methoxyphenyl)-7-(2,3-dihydroxy-
propyloxy)-4H-1-benzopyran-4-one

OCH,

(IV)



(rn)

7-al | yl oxy-5- hydr oxy- 2-( 3- hydr oxy- 4- met hoxyphenyl ) -4H 1

- benzopyran-4-one OCH3 H2C ~/ OOCH OH O (Il) (I11)

5, 7-di hyd

roxy-2-[3-(2, 3-di hydr oxypr opyl oxy) - 4- net hoxyphenyl ] - 4H

1- 5 benzopyran-4-one OCH3 HQ OO0 OH OH CHO (1)

(IV)

(R, S) - 5- hydr oxy- 2- ( 3- hydr oxy- 4- net hoxyphenyl ) -7- (2, 3-di

hy 0xey7 dM2pydia Mbox? QRBrIRRrdxyeAan EH oEb e nyHoDH-1-
Qﬂ é y 6?*¥Q$g§|q%z 3-di hyd

roxypr - “"§- hydr oxy- 4- net hoxyphenyl ) - 4H 1-

benzopyr an- 4 one CH OCH3 HOO O OH OH HOO 0O

OCH,
OH iilll
9] O
O \)\/ O | OH
OH

Ho\v/l\v/o o) )

(V) 5-hydroxy-2-(4-methoxy-3-pivaloyloxyphenyl)-7-(2,3-dihydroxy-
propyloxy)-4H-1-benzopyran-4-one

OCH,

CH,

OH—C——C—CH,

ll tH

(VD)

(V1) 5-allyloxy-2-(3-allyloxy-4-methoxyphenyl)-7-(2,3-dihydroxypropyloxy)-
4H-1-benzopyran-4-one




(V) (V)

5- hydr oxy- 2- (4- met hoxy- 3- pi val oyl oxyphenyl)-7-(2, 3-di hy
droxy- s propyl oxy)-4H 1-benzopyran-4-one OH OCH3 CH3
HOO OOHCCCH3 OLH3 CHO (VI) (M)

5-al | yl oxy-2-(3-allyl oxy-4-nmet hoxyphenyl)-7-(2, 3-di hydr
oxypropyl oxy)- 4H 1-benzopyran-4-one H HO OO O OCCH \
0 HC-O 0 CH2 (VII) 10 (VII?S%

6-al | yl - 5- hydr oxy-2-(2-al |l yl - 3- hydr ox -5 met hoxyphenyl )

- AViiY, %albyh -ydrokwRy(@ra-Bdey oa-b-10 e 4-(dre
5 hydr%@%gﬁ%&@%g4%ﬁ i H;){:odrdoe)pyl(|Ioi1<23nyl) 6- prop

- s di hydr oxypr opyl oxy) 4H 1- benzopyr an- 4- one

OCH,
OH
HO J\/o o)
‘ | OH
H,C =" |

OH © O vy

(IX) 5-hydroxy-2-(3-hydroxy-4-methoxy-2-propylphenyl)-6-propyl-7-(2,3-
dihydroxypropyloxy)-4H-1-benzopyran-4-one

(1X)

(X) (R,S)-5-hydroxy-2-(3-hydroxy-4-methoxy-2-propylphenyl)-7-(2,3-
dihydroxypropyloxy)-4H-1-benzopyran-4-one




HOOHOOOCH3 OH H3C OH O CH3 (IX) (X
(R, S) - 5- hydr oxy- 2- ( 3- hydr oxy- 4- net hoxy- 2- pr opyl phenyl ) -
7- (2, 3- di hydroxypropyl oxy)-4H 1- benzopyr an- 4-one OCH3
OHHOO OOOHHOO CH3 (X) Il (X1) (R-5-hyd
roxy- 2- ( 3- hydr oxy- 4- met hoxy- 2- pr opyl phenyl )-7-(2,3
di hydr oxypropyl oxy) -4 H 1-bengopyran-4-one (Xl1)
(S) - 5- hydr oxy- 2- ( 3- hydr oxy- 4- net hoxy- 2- pr opy
enyl| (2, 3-
ROk ReR(B-hidr evrebpruR-ronesY) -3 -
(R'S) =2 (3 o s 4 hoxys 2- propyl phenyl ) -
73 SRRy o R e
ropyl oxy) - 4H 1- benzopyran-4-one OH OCH3 H3C-C 0 0 O
OH OH 0 CH3 (X111)
( XI'V) 5- hydr oxy- 2- [ 4- met hoxy- 2- propyl - 3- (6- car boxy-3,4,5
L -(2,3-

t(XIIFXQ);@Hérd r@))@} Qﬁ(bwglo{rggﬂg?%%%@g 5 pr@ély%)h@nyl

benzopiywedmowmeyl@ev)eﬂﬁm emp&r@l—eme

(X1 (R,S)-5-hydroxy-2-(3-hydroxy-4-methoxy-2-propylphenyl)-7-(3-
acetyloxy-2-hydroxypropyloxy)-4H-1-benzopyran-4-one

OCH,

OH O CH, (Xl

(XIV)5-hydroxy-2-[4-methoxy-2-propyl-3-(6-carboxy-3,4,5-trihydroxy-
tetrahydropyran-2-yl-oxy)-phenyl]-7-(2,3-dihydroxypropyloxy)-4H-1-

benzopyran-4-one




HO OH OH 0 CH3 OH (XIV) 12 (XV)

5- hydr oxy- 2-[ 4- met hoxy- 3- ( 2, 3- di hydr oxypr opyl oxy) - pheny
]1-7-(2,3 di hydroxypropyl oxy) - 4H 1- benzopyr an- 4-one OH
OCH3 HOOO'~OH | OH COHO (XV) (XVl)

5, 7-di hydr oxy- 2- ( 3- hydr oxy- 4- met hoxy- 2- pr opy]

phenyl)-6, 8-dipropyl- s 4H 1-benzopyran-4-one CH3 OCH3
HO O OH H3C OH 0 CH3 (XVI) Mbre advantageously, t he

preferred compound of fornmula ( C? accordin h
i A S BArogy-8- @ gethoxy-3-(2,3-dihy roxypropylox% phenyl -(2,3-

onery PRSI AT B ST o) "o

HO O OH H2C

OCH,

O/\/\OH

OH

OH

HO\/K/O

(XV)

(XV1)5,7-dihydroxy-2-(3-hydroxy-4-methoxy-2-propylphenyl)-6,8-dipropyl-
4H-1-benzopyran-4-one

OH O CH, XVI)

More advantageously, the preferred compound of formula (I) according to
the invention is 6,8-diallyl-5,7-dihydroxy-2-(2-allyl-3-hydroxy-4-methoxy-
phenyl)-4H-1-benzopyran-4-one of formula (XVII) :

OCH,

2 ((XVI)



10 OH 0O CH2 (XVIl) 13 The present invention
accordingly relates to the use of diosnetin conpounds
of formula (1) H RHOCH3 Rz0 OOR3 Il)\ HRS ROCR4 O
wherein - Rl represents a hydrogen atomor a propyl or
ally) radical; 5 - R2 represents a hydrogen atomor a
propyl, allyl, 2,3- dlhydroxyp30pyl,

(2, 2-di net hyl -1, 3-di oxol -4-yl ymet hyl or
3-acetyl oxy-2- hydroxypropyl radical; - R3 represents a
hydrogen atomor a propyl or allyl radical; - R4

eSSBS HCRFE R ARGl TR REORME: &' idsmetin

(%o?npﬂjurmaghylforln@aq1 oxol -4-yl )nethyl radical or a
radical of formula -COR 4 wherein R 4 represents a

linear or branched (Cl-C5)alkyl radical or a phenyl
radical; - R5 represents a hydrogen atomor a propyl or
ally) radical, and - R6 represents a &drogen atomor a
met hyl, propyl, allyl, opyl or

(2, 2-di nethyl -1, 3- dIOX rad|cal a

radi cal of fornulRO-COR R epresents a

| i near or branched ( |€%I60ﬂ )a phenyl
radical) or a rad%e.

wherein :

- Ry represents a hydrogen atom or a propyl! or allyl radical;

- R represents a hydrogen atom or a propyl, allyl, 2,3-dihydroxypropyl,
(2,2-dimethyl-1,3-dioxol-4-yl)methyl or 3-acetyloxy-2-hydroxypropyl
radical;

- Rj represents a hydrogen atom or a propyl or allyl radical;

- Ry represents a hydrogen atom or a methyl, propyl, allyl, 2,3-
dihydroxypropyl or (2,2-dimethyl-1,3-dioxol-4-yl)methyl radical or a
radical of formula -COR's wherein R'4 represents a linear or branched
(C4-Cs)alkyl radical or a phenyl radical;

- Rs represents a hydrogen atom or a propyl or allyl radical, and

- Rg represents a hydrogen atom or a methyl, propyl, allyl, 2,3-
dihydroxypropyl or (2,2-dimethyl-1,3-dioxol-4-yl)methyl radical, a
radical of formula -COR's (wherein R's represents a linear or branched

(C4-Cs)alkyl radical or a phenyl radical) or a radical of formula (I') :
O COOH

HO OH
OH (Il),

provided that :
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OCOON HOOH OH(lI"), provided that : 14 - at |east
one of the groups Rl, R2, R3, R4, R5 and R6 is other
than a hydrogen atomand, - if RL, R2 and R3 each

simul taneously represent a hydrogen atom then R4 also
represents a hydrogen atom 5 their diastereoisoners
and enantioners, and also addjtion salts thereof with a
pharmaceutically acceptable acid or base, in obtaining
pharmaceuti cal conpositions intended for the prevention
and/ or treatnment of thronbotic pathologies. to In

accor danceshid of fige YsHdhs R‘?aﬂ'z," ' Rﬂl’?i?l nﬁaﬁFW@Ut(hé?fthan a

the invention, the gﬁ ressi on Air offbo hol ogi es

is defhyldemgasammyapdt hoI ogy br ought about by t he

format.' n f a ronbosis in th ov,as ar

(veindt R4ty af 56, SHdr metaneh i e Epa o Ry uias R hen
obstruyg {é@@ r@rgretsgﬁtSV§ﬁ§§,logl@ya Aol ot or obstruction at a
renote location is resutlngfromen‘oollsatlon of the

cltbeir diasteresjsonsesland enantipenassi anctalsosi gns  of

e ARl 1R QPR o o Flen AR O AR RS B

t Ry obidining apBgrnaadaitivan atomssittdriss intendet efdralthe preventlon
t hronboses occur nost frequently in association with a

vaiprireatmam of sypmaaie W‘O%’Sﬁmn bei ng

at heroscl erosis. They are responsible 20 for tissue

i schaem a by stopping blood flowin the artery, for

exargecerdamgecaitidtal usudl aneaniogin thetfremease of the invention, the

Coerx%rr]gsr |ort1 {horng% %Itlg é)gthgfogles“ is defined as any pathology brought
about by the formation of a thrombosis in the cardiovascular system (veins,
arteries, heart, micro-circulation).
Local obstruction of the vessel by a clot or obstruction at a remote location
resulting from embolisation of the clot are responsible for the clinical signs
of thrombotic pathologies. Deep vein thromboses appear essentially in the
legs; if they embolise to the lungs they will cause a pulmonary embolism.
Arterial thromboses occur most frequently in association with a vascular
pathology, the most common being atherosclerosis. They are responsible
for tissue ischaemia by stopping blood flow in the artery, for example
myocardial infarction in the case of a coronary thrombosis or of a
thrombosis further down in the micro-circulation after embolisation, or in the
context of for example, a cerebral vascular accident (CVA) after
embolisation of an intracardiac or carotid thrombus. Finally, micro-
circulatory thrombosis is generally a complication of disseminated
intravascular coagulation in which micro-thrombi produce ischaemic

Necrosis.

The term "preventive" according to the invention corresponds to a

preventively aimed treatment having the objective of reducing the risk of
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t hronbosis further down in the mcro-circulation after
enbolisation, or in the context of, for exanple, a
cerebral vascul ar accident (CVA) after enbolisation of
an intracardiac or carotid thronbus. Finally, mcro 25
circulatory thronbosis is generally a conplication of
di ssem nated intravascular ceagul ation in which
nicro t hronbi produce i schaemic necrosis, The term
preventlve according to the inventjon correspon

deyedoRing i 1ot M PEAITRARING A0S ﬁedaaseeme\,%scgefronc
r eﬂgé‘ég& t rb?aﬁété% dr ]rﬁeta%%}f@l QDA e L NROMRREHiGH, | the  term

predi Sposi ng contexts such as a herosclerotlc
di Wﬁwedmabéieasn@ershnida@sabecorﬂam poeresntion wbightis dntended

oG URTIGH BiRVEIFTIce P ERias (05 GRVRIICR o780 al BARaT ) the

reglushny e rve) oprehtiand idussddraial ofolfoendg damcular

Secondary prevention is essentlal fol |l ow ng

caaatidards ancicereyel @Iemtéa%lﬁdCld@WébmaDrd%sf@u[%’fuce the risk of
accidents in order to reduce the risk of recurrence.
"TP&HFﬁEﬁ?“ i s understood as curatively ainmed treatnment
prescribed for the purposes of treating a thronbosis

which may or may not be conplicated b% 10 an enbQ Ilds¥n
THa reieant! snupderigahay cHEtebeaimsa @am@’fd?rescﬂbe or the

AR R A B s sl
( >af mbGHEMOCH3  HO O OH

The invention preferably relates to the use of 6,8-diallyl-5,7-dihydroxy-2-(2-

allyl-3-hydroxy-4-methoxyphenyl)-4H-1-benzopyran-4-one of
formula (XVII) :

OCH,

OH O CH, XVl

in obtaining pharmaceutical compositions intended for the prevention

and/or treatment of thrombotic pathologies.

The present invention relates, moreover, to the use of diosmetin
compounds in obtaining pharmaceutical compositions intended for the

prevention and/or treatment of pathologies with a risk of thrombosis.
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HZC OH 0 CH2 (XVI1) 1s in obtaining pharnmaceutica
conpositions intended for the prevention and/or
treatment of thronbotic pathol ogi es. The present
invention relates, noreover, to the use of diosnetin
conmpounds i n obtaining pharnaceutical conpositions
intended for the prevention d/ or treatnent of

pat hol ogies with a risk of thronbosis. 16 "Pathol ogi es
with a risk of thronbosis" are understood to be a

patithelggiesi with iveridont beombosiai are HRdRFiRRd © e%@ﬁ@soathology
0CHUlihe Pg& halogies, QProrﬁfg&rca(ﬁi‘fggtsatMuﬁmqﬂ’ﬁﬁe I%ﬁes which

such "a8 erchiol €s aem a et es hypert ensi on,
Ob@%@yatﬁnaﬂhlen@sc&mdsal ssucht rasl hjxpdmchbleaterofaemle t H@abetes,

pr|n0| 5 pat hol o with a risk.of. art

P RsRISon, st o BlokiRS e G0 27 e foe Brgtne principal
Coﬁ'zQM ﬁ)g;:lé’a“ W I‘?t gi ngKanrd Qﬁéhélpélﬁ@n%o%ﬁ gesynatice drheycquired
princip pat hol ogies with a risk of venous thronbosis,
buabndrerasditinyoficsagulsgoneptateine dansb exsthapaclisr tsargery are the
hor none tre t ert. |n cancer
¢ retent b egaE) % ek br SEFBR IRt uk grp may aleo
cagsapenfoid lopest sepdihchohasHe treatrhenter iceeiapdlcancers and
pathology with a risk of micro-circulatory _thronbose

Foﬂﬂe@x’ﬁmﬂta preigseacy el prefondedginyeebiligaiions GaHses "E"Ha”y:
er.c I
"B Sh634 % i, BEb Rl By LML RN oy

thﬂ@@h@@g@g n particular. There is a correlation
between a raised is |evel of VLDL and of PAI-1 rel eased
by hepatocytes and endothelial cells (A lison et al.

Ef ﬁgr;:te%mpl_%l_é r\é%eﬁyse%ls%%ggﬂ@g%?ﬁ/égfggﬂ? %‘%ﬁg\?f%??kh&%s}’erol-
expemissisoa pantidulerhnaggreettieg insrker of cardiovascular risk in general
and of thrombosis in particular. There is a correlation between a raised
level of VLDL and of PAI-1 released by hepatocytes and endothelial cells
(Allison et al. Effects of native triglyceride-enriched and oxidatively modified
LDL on plasminogen activator inhibitor-1 expression in human endothelial
cells, 1999, Arterioscler Thromb Vasc Biol, 19, 1354-1360) (Mussoni et al.
Hypertriglyceridemia and regulation of fibrinolytic activity, 1992, Arterioscler

Thromb, 12, 19-27).

The invention relates also to use of diosmetin compounds as an active
ingredient in combination with one or more pharmaceutically acceptable
excipients in obtaining pharmaceutical compositions intended for the
prevention and/or treatment of thrombotic pathologies or pathologies with a

risk of thrombosis.

The invention preferably relates to a pharmaceutical composition
comprising a diosmetin compound according to the invention in

combination with one or more pharmaceutically acceptable excipients,
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cells, 1999, Arterioscler Thronb Vasc Biol, 19,
1354-1360) (Mussoni et at. Hypertriglyceridema and
regul ation of fibrinolytic activity, 1992, Arterioscler
20 Thromb, 12, 19-27). The invention relates also to
use of diosnetin conpounds as an active ingredient in
conbi nation with one or nore pharmaceutically
acceptabl e excipients in obtaining pharnaceutica

conposi tions jntended for the revention and/ or
t ¥ ‘PPreﬁ‘PmBPS‘t“HF‘of?oé‘ﬁtieEgS‘ét %& IS%. RENOR ﬁBSéPg'i reafpep of

2 thiotb o RtholdYieeBOBAholabes WiN AT RFFhSESS, ¥

ates to a p maceut 1 cal” conposition conprising a
di osnmeti n conpound according to the invention in

copbj,nati on with pne or nor har maceyt i.cal | .

R A e S dhtd iMoo B AR IR st fasponsible for the
I ndrengr@otiphaimite BF evigsthpeti@ngiderti¢eabiete Ofpharmaceutical
t hronboti ¢’ pat hol ogi es or pathologies with a risk of

t rosnpesiien. [athemanted afige danasiion, exairigelss @6e ¢ndgreeod to
a s s [ r - - Y, - :
i SSRGS IR YT R iNE, IERETPRC A 3t fiodnent s
canpepotated.in lodéhe faoilitats tthebrégeraiiov entiamministration thereof
"excj pients" are understood to be an)( substance into
whnghalsado saqilydts errsizirasy. foim anAde@Wakent s
incorporated in order to facilitate the preparation and
adm nistration thereof and also to nodify its

cOoftsd spleErmacelticah aodpasitions. iMeadptafaradieat preatention and/or

cQ sitio i ntended .faor the prevention .and/or i .

¢ BRI ChIPRIRGHEATRO paERdY Tilogies Julha bl ldiarppsis
a 4rbSoRfoVieR QTP ASH$ thaATi8 JIREBRVRAYr dral, dreptdrandashb per- or
suitable for oral, Ear enteral, nasal, per- or . _

t rteans-cuiaa@eosis rectak t perlingeall ianylril or o@gpiatosy administration,

respirat.or dm nj strati.on, pecial.l bl gt
oraes T YaReR va 0abeary sEIRREME ahichd ] Eehell, paquets
capsules, glossettes, lozenges, suppositories, creams, ointments, dermal

gels and drinkable or injectable ampoules.

The diosmetin compounds according to the invention are preferably used in
obtaining pharmaceutical compositions for oral administration intended for
the prevention and/or treatment of thrombotic pathologies or pathologies
with a risk of thrombosis. Administration, by the oral route, of
pharmaceutical compositions intended for thrombotic pathologies or
pathologies with a risk of thrombosis is especially suitable for treatments

having a preventive aim by virtue of the ease of patient administration.

Finally, the useful dosage varies according to the sex, age and weight of
the patient, the administration route, the nature of the therapeutic indication
and any associated treatments and ranges from 0.1 mg to 1 g per 24 hours

in one or more administrations.
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capsul es, gl ossettes, |ozenges, suppositories, creans,
ointnments, dermal 15 gels and drinkable or injectable
anpoul es. The di osnetin conmpounds according to the
invention are preferably used in obtaining

phar maceutical conpositions for oral adm nistration
intended for the prevention ﬁpd/or treat nent of

t hronboti ¢ pat hol ogi es or pathologies wth a risk of

t hronbosis. Adm nistration, by the oral route, of_ 20 ,
phERerReeaant daverdionpo dlusirsins bnthamipdawing examelasoritaout being
pa&ﬂ&%&g&§§ r pathologies with a risk of thronbosis

i s especia P@ suitable for treatnments having a
preventive aimby virtue of the ease of patient
admnistration. Finally, the useful dosage varies
according to the sex, age and weight of the patient,
ENEXARBINE L1 Ao AiISitioh/15 thaleighesbionier PARAapeul | c

[ 5 reatments and ranges
fromO0.1 ng to 1 g per 24 hours in one or nore

adm isér@tk@ s. 18 The present invention is

i|lustrafed Q"Fhe fol | owi ng exanpl es wit hout bei ng
limted thereby. EXAMPLE 1 : In vitro inhibition of the
exgression of PAI-1 5 1. Cell culture The study is
cafhg stidyds carried puien afhnﬁmféwnn@pae@@t@@é@swéﬁZ (ATeg, no.

R T
( Griegi/ih) veiomt @istsinmegk-10 (GHEES)( fcortaitingal 0 %A0FE& Ufdetall calf
% non-essential anm no acids and 1 % sodcj um Bejqu uvat e %Qdand

supHHBHert &d NRNEPSSEEHRL AMIDG Gk @ndedt Gmyeriym Ayruva
d t@ﬁh?&;@ﬁ’%&ﬂmm QAR SEEptoycMP!l i fication of the

pro

2) Cloning of the PAI-1 promoter

a) Amplification of the promoter by PCR

A fragment of 2.5 kb, corresponding to the PAI-1 promoter, extending from the
nucleotides at positions -2442 to +136, was amplified by PCR and sub-cloned
(Lopez et al., 2000, Atherosclerosis, 152, 359-366). In a final reaction volume of
50 pl, 2.5 units of Platinum® TagDNA Poiymerase High Fidelity (Invitrogen) are
placed in the presence of 300 ng of human genomic DNA (Clontech), 300uM of
dNTP (deoxynucleotide triphosphate) (Clontech), 300nM of primers in a
medium containing the buffer specific to the enzyme, supplemented by 1.6mM
of MgCl, and different concentrations of PCRx Enhancer System (Invitrogen),
which facilitates amplification of the especially difficult sequences (0 to 4x). The
set of primers used (Chen et al. Differential mechanisms of PAI-1 gene
activation by transforming growth factor beta and tumor necrosis factor alpha in
endothelial cells, 2001, Thrmb Haemost, 86, 1563-72) is as follows :

5-TTACGCGTGGGTTTGGGGCTGGACTTG-3' (SEQ ID NO.1) and
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15 A fragnent of 2.5 kb, corresponding to the PAI-1
pronoter, extending fromthe nucleotides at positions
-2442 to +136, was anplified by PCR and sub-cl oned

(Lopez et al., 2000, Atherosclerosis, 152, 359-366). In

a final reaction volune of 50 pl, 2.5 units of

Pl at i numragDNA Pol yner ase Hig% Fidelity (lnvitrogen)

are 20 placed in the presence of 300 ng of hunan

genom ¢ DNA (C ontech), 300pM of dNTP_(deoxynucl eoti de

t 5i-pRASPHRECECAGACRTEET T TEOGM WFCpt i(BeRd D NO22). medi um
containing the buffer specific to the enzyne,

suppl enented by 1.5nM of MO 2 and different

C ameePC Rabriog Feim 0bn BORMrkicn Bénere24 (Y apparafusn eotmpoiges)nitiation at
which facilitates anplification of the es ec%

|
diefevriad tersraaiiie &l S¢dCer 4xyin anpdethes arepliige '%} piigs 36 cycles.
UST%@V%%?JOEQC’[% 'th%ﬁ Efeecﬁpﬁt%%oaﬁor W??[B(ﬁ 05in Ghe Prbschcaester . 5Mm

act tran rmng growh factor beta and tunor
nectroshisnt acétate ahphethamol. Afidotérttifugingcet 1400Q@opm, at 4°C, the

SRR oA raoEEnd S o age 544950 rom
5' gt YA ENARFD S REIE R IFeudnd BERtAKRING # watkhe
PCR program on a Perkin El mer 2400 apparat us,

conprises initiation at elevated tenperature at 94C
m.n _and t hen i fi ion over 35 cycles. The
D2e O podisteledau étedforlhat -80C in the
presence of 7.5M 5 anmmoni um acetate and et hanol. After

centrifuging at 14000 rpm at_4C, the sedimenbi L
r dgs ﬁ@]ﬁ%@@gi OGNS e*ﬁhg\%‘l digiegteslydn iwee tgPst ﬁeg‘eatr estriction
1 ¢ T . : - . _
L0900 ) B0 T RS R RIS IS0 198 min
prRFMdtierths qeeste dhe @il dfi @dysegardc®0i pgtiesf BSA (Bovine

digested in two steps by the restriction, i.o enz S
BgiETYM g’ﬁaﬁmm Arter Hhenadigstone S Bt Soier Gosaamaticall
F Arifled oROMREB Blo-Spin® Chromatography columns (Bio-Rad) in order to

remove the salts of the buffer.

¢) Construction of the PGL3 / PAI-1 plasmid

The pGL3-Basic plasmid (Promega), containing the luciferase gene of the
firefly, is digested by the restriction enzymes Bgl Il and Mlu | according to the
same protocol as for the insert and is then purified on 1 % low melting agarose
gel.

Ligation of the pGL3-Basic plasmid vector and the insert corresponding to the
PAI-1 promoter was carried out by means of T4 DNA Ligase (LigaFast™ Rapid
DNA Ligation System from Promega). Conventionally, during ligation, there is
used an excess of insert which is equivalent to three times the amount of
vector. Furthermore, because this insert is half as long as the vector (2.5 kb as

opposed to 4.8 kb), maintaining stoichiometric equilibrium requires twice the
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37C in the presence of 1 unit/pl of enzynme and 100

pg/ M of BSA (Bovine Serum Al bum n). After each

di gestion, the product obtained is systematically
purified on Mcro Bio-Spin(r) Chromatography col ums
(Bio-Rad) in order to renove the salts of the buffer.
15 c) Construction of the PG3 / PAI-1 plasmd The
pG.3-Basic plasmd (Pr orrega) contai ning the luciferase

gene of the firefly di gest ed the restriction
eﬁri%ﬁ’%é%f veglor137-and qwruseﬂ St o9 ﬁbpébBﬁ?@IC \&pier were therefore

é’éé?&fﬂn @8 pr@ledd%r! 3“21??{3 oﬁﬂﬂpﬁe t %'Pn ki téhw‘g%[%Grgl v

t1 ng ‘agar ose at'i on the asi c
pI asm d vector and the i nsert correspondl ng to the

er was . ca ed out by neans of T4 DNA
Li ga;?e)plzrff‘ﬁ ﬁé‘?"l’ﬁf&& to YRR Li gation System f rom

Prome aa Convent i onal ly, during ligation, there is
udég a@ YRS Plagmidris Eabsipriceintpd oellSeﬁfaw%e@tWhéecamed

hi
| FUER, BRI, o0 kAL b FLL S ol H o
oppdskd i@ of FGKkWPAl-taplatmichimegastt of ¢hé omellst iThe Lipofectin® is
Aol earsd Sl iégasrhévfgﬁ Sueiraau (oRgarY hang the brought
t a6 ebAfRt férﬁﬁ@tnﬁﬁ Wwith tHeep egﬁwgevefusﬁsgme@ vitth %@ medium.

|l i gase, at anbient tenperature Transfection o _
hépatwly tees n’fx:ubla&ed:’téifﬁ IRaurs Jat p’d7é©n'h éhni atrmwsnmefescbetainmg 5%

ole e Hag? g Cei Mealag e o Arelifics ULsBaNE fgp replaced
pr@ﬁn@h‘t by %h)er(rﬂ;h&ﬂl/cmtl)re rAdlurh-if oRfer @ sEBHRERAE Tdlis.

plasmd in each of the wells. The Lipofectin(r) is
aExpiRasien elothe3tenerter igengs ioPMIUaRENPYRIdZ4IM INGRPBAGEM Jnedium

p})lﬂhb&‘tege#%'}r?“%é cdiB! QreCRLLARA! 8ha tpedd fh W tkid Mitter (Dual-

sm dSTpreévi ous y
celitiferage® kmcmbate@d: Bad therhiesld ot #0°G7C i n an at nosphere

containing 5
The induction phase is 24 h for the HepG2 cells in the presence of TGFB1
(1 ng/ml). During that induction phase, a PAI-1 expression inhibitor may be
added 4 h before TGFB1 and kept in contact with the cells until the end of the

24 h of the induction phase.
4) Determination of the promoter activity

The PAI-1 promoter activity is determined by quantification of the luciferase
activity produced (Dual-Luciferase® kit, Promega). To each well there is
added a solution of luciferin, the substrate of firefly luciferase. This results
in an emission of light. The plate is incubated for 10 min in the dark
because the luciferase activity is sensitive to light, and then a luminometer
reading is started in order to quantify the photons emitted (Wallac, Perkin
Elmer), the result obtained being the average cpm (counts per minute) over

a period of 5 s.



CO2 and 95 % 02. The transfection nediumis w thdrawn
and replaced overnight by an enriched culture nmedi um
in order to stabilise the cells. Expression of the
reporter genes is induced over 24 h in an MEM medi um
wi t hout serum The cells are scratched and |ysed in a
| ysis buffer (Dual 15 Luciferase(D kit, Pronega) and
then held at -20C. The induction phase is 24 h for the
Hep& cells in the presence of TGFRL (1 ng/m ). During
that i nducti on phase, a PAI-1 expression inhibitor may
ngggséH$ before TGF(31 and kept in contact with
the cells the end of the 24 h of the induction
phase. 20 4) Deterntnation of the pronDter activity The

of6{8r1@|%ﬁﬁ£5° b inaT ot by S elispeg metholyBRE-EAH O
Dyl yp L iaRe aidddy RRORBOAL afOoSRBRNEN, serPoss o

utlon 0 the substrate of
f | ﬁoeﬁhlya I lBiEt)beasydtdeﬂTbmt%E} @s@ﬁﬁsmeﬁthmbmzyémtﬁ)pwmolahne -2,5-

t b t d.f t dar k
pedis 4R il sBBYEE pUeforehes du gl Geffibted at
angbricBRRator BT Oﬁnﬁéﬁﬂﬁep@ﬁé'élﬁgm'tﬁes’da%ét edtd An@raARF iduction
quantify the ons emtted (Wallac, Perkin Elner),
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r %Nﬂtegeé{ﬁ?é%&?m’%)m"dﬁdlas heRzepYEIRE oftheNeontrol observations,

arbltrarlly referred to as conpound A, and T686 of s
f oammshawn in Table 1.

3( E) benzyl i dene- 4( E) (3 4,5-trimet hoxybenzyl [ dene) pyrr

Hdrme=2;5digne(PAI=t—expression 1 nhibi ffor of %
| com
iererce oo ere T camc g
ilnduct i on Control 1430 + 59
Compound A
445 + 121
Basal (10uM) (**) o9
T686 (10uM) 473 + 143 .
™)
Control 3440 + 242
CO’(‘]%OL[{/T)d A 765 + 138 -
Induced (TGFp) H (°°)
T686 (100M) 1641 + 173 e
9

Table 1: Measurement of the PAI-1 promoter activity in the presence of 6,8-
diallyl-5,7-dihydroxy-2-(2-allyl-3-hydroxy-4-methoxyphenyl)-4 H-1-benzo-
pyran-4-one or T686 (24 h) in the basal condition or the condition induced
by TGFB1 (1ng/ml). ** p<0.01 with respect to the control in the basal state,
°° p<0.01 with respect to the control in the induced state.

ANOVA 1 factor, post Dunnett's test (n=6).
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with TG-(31. The PAI-1 pronoter activity is neasured in
the control condition and in the presence of
inhibitors, in the basal and induced states. The 10
activities, expressed in cpmand as a percentage of the
control observations, are shown in Table 1. 0/1
Activity in cpminhibition/control Control 1430 59
Conpound A 445 121 Basal (10p (**) 69 T686 (i QOI\/D
473 143 67_ Control 3440 242 Conpound
|rﬁiad@allxlﬁ$@yhxdxgnw§2 (Reglyl- %wydm%‘lﬂ@bwm@rwl fiHsﬂ 52
r t I r
Or? nz ?g a%-& n'gbgﬁb‘ PR 4 Qplgl gﬁhlgﬁ\ th%;l Q%FS%%Qm of the PAI-1

VI e presence ‘o

7-ghriey o m@/baséﬁc@hdwén &nayﬂrméyc&mmmmmm@anw YFEFB1L-6,8-
benzo- ran-4-one or T686 (24 h) in the bas
cdﬂ@“wrg% dcbfﬁyctrﬁéy@o(rzdaltyl@mydﬁqmédne@omyph@s'd)s&H(&benZO-

t
DT 51 859 A BE T Pk an
E hegncm@ggegrr&glaé[gﬁ y nAdeMfoténf ladherlndl,mmlt cdhitiet (7& % edtibition
n |

r cﬁéfpﬁp?%edalwyﬁ?z % ﬁ%ﬁéﬁyp&oﬁ%p rﬁ%&yﬁx Aefasien ast Newman-
4-one and T686 (10pM inhibit the expression
o el §

EXAMPLE 2 : In vivo evaluation of the antithrombotic activity of

diosmetin compounds

1) Animals

The studies were carried out on male CD rats weighing between 250 and
400 g (Charles River Laboratories). The experimental protocol carried out
on groups of from 6 to 8 rats comprises a group for each compound under
test to be compared with a control group in which the rats are treated with a
solvent. These rats are used to study the effects of an antithrombotic in a
model of arterial thrombosis induced by FeCl; o n the abdominal aorta
(Tanaka et al. Z-335, a new thromboxane A2 receptor antagonist, prevents
arterial thrombosis induced by ferric chloride in rats, 2000, Eur. J.
Pharmacol., 401, 413-418).

2) Model of induced arterial thrombosis

The rats are treated with the compound under test, for example 6,8-diallyl-
5,7-dihydroxy-2-(2-allyl-3-hydroxy-4-methoxyphenyl)-4H-1-benzopyran-4-
one (30 mg/kg/day) by administration per os by gavage for 5 days before

arterial thrombosis is induced in those rats. The rats are anaesthetised



gene in the basal condition and in the condition

i nduced by TGF(31. 6, 8-

Di al | yl -5, 7-di hydr oxy-2-(2-al |yl - 3-hydr oxy- 4- met hoxyphe
nyl)-4H 1-benzo s pyran-4-one (69 % is as potent as

T686 (67 %9 in the basal condition and is noreover

mar kedly nore potent in the induced condition (78 %
inhibition as opposed to 52 % f or T686; p<0.01, ANOVA

1 factor, post Newman- Keuls test). EXAMPLE 2 : In vivo
evasingt pemtobarttitaé Hhiigity dybottiapestarieal tadrohistredion and their
di osneti n, conpounds 1) Ani s The studi es re,carrj.
oURDTT IR R TS SHEPGHY g Bl el 98 T 4 G idifeter
(Qardtesatiitaten WwakRoepiPchRFte [HECIeXFERY)NBREt@lusplios oggnt is
carried out on groups of from6 to 8 rats conprises a

gr plaget om HechaodaipodAdninhirsr sa Bisttesdamagpdhe snsiethglium and
Wi 0 [ : e :

2 iyl A0 OBl P e S B8 B0 S 3 ey a gt o
anthaniniotibr ohbieédial throrabogiwditke @bt farmediislretbrediiasn she aorta
i nduced by Fed 3 o n the abdom nal aorta (Tanaka et

al angwegiledy new t hr onboxane A2 receptor antagoni st,
prevents arterial thronbosis induced by ferric

chloride in rats, 2000, Eur. J. 20 Pharmacol., 401
413-4183). R8sulbdel of induced arterial thronbosis The

rats are treated with the conmpound under test, for

exanple 6,8-diallyl- 5, 7-d ihyd roxy-2-(2-allyl-3-hyd

r OxNe 4niiRfehoxyy Rarkg 2y | dmdibdskenrresa by- 4errenehicidle on the
ng/Kg/day) by adm ni strati on per os by ggvage for 5

dagled@pingl @ dnt el st Makesbispessitle Ruvesdy ithet adisacy of
2Bk, EabeR A IARR0E. o ok FetBiying i partcutr o5
adgianyiss, v afihyafrofpa - Ehaliyi-3-hydroxy-4-methoxyphenyl)-4 H-1-benzo-
pyran-4-one (compound A) as antithrombotic agents.
The activity of 6,8-diallyl-5,7-dihydroxy-2-(2-allyl-3-hydroxy-4-methoxy-
phenyl)-4H-1-benzopyran-4-one is evaluated as a function of the weight of
the clot removed from the aorta, that activity being greater for a lesser

weight of clot.

Weight of clot
Control 10.6 £ 0.7 mg
Compound A 7.6 +0.4mg

Table 2 : Measurement of the activity of 6,8-diallyl-5,7-dihydroxy-2-(2-allyl-
3-hydroxy-4-methoxyphenyl)-4H-1-benzopyran-4-one (compound A) as a
function of the weight of the clot with respect to the control (without gavage)
(n=6).

6,8-Diallyl-5,7-dihydroxy-2-(2-allyl-3-hydroxy-4-methoxyphenyl)-4 H-1-

benzopyran-4-one makes possible a clear and significant reduction in the



abdom nal aortas are exposed follow ng | aparotomy. An 8
mm di aneter pellet saturated with ferric chloride
(FeCl3 50 %9 as causative agent is placed on the aorta
for 10 minutes so as to danage the endothelium and s

i nduce the formation of a clot. In the 20 m nutes

fol lowi ng establishment of the nodel of arteria
thronbosis the clot forned is renoved fron1the aorta

and wei ghed. 3) Results The nodel ?f arteri
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CLAIM5 1. Use of diosnetin conpounds of formula (1) H
OHOCH3 RZOR OR M 1 Xx RHRs 3 OR4 0 wherein -

R, represents a hydrogen atomor a propyl or allyl
radical; - R2 represents a hydrogen atom or a propyl,
ally], 2,3-di hydroxypropyl, 5

(2, 2-di et hyl -1, 3-di oxol - 4-yl)smet hyl or
3-acetyl oxy-2- hydroxypropyl radical; - R3 represents a

hydrogen atom or a propyl aor, allyl radical; - R4
represents a hydrogen atonﬁ&ﬁﬁgh%ethyl, propyl, allyl,
2, 3- di hydroxypropyl or (2,2-dinethyl-

1, 3-di oxol -4-yl)nmethyl radical or a io radical of
formula -COR 4 wherein R 4 represents a |linear or

br hed. .(C -C5)al kyl radical qr phenyl radical; -
RSEH‘&%%%@&?@eﬁﬁm%@ﬁﬁfg%%@aéepr opyl or allyl
radical, and - R6 represents a hydrogen atomor a
met hyl, propyl, allyl, 2,3- dihydroxypropyl or

(2, 2-di met hyl -1, 3-di oxol -4-yl )netHyl radical, a 15
radi cal of fornmula -COR 6 (wherei R 6ocepresents a

| i near or branched (C, -RE5) al kyl al or a phenyl
radical) or a radieal of fopnulg . 26
2

l bRs (1),
RS

R, H

wherein :

- R; represents a hydrogen atom or a propyl or allyl radical;

- R, represents a hydrogen atom or a propyl, allyl, 2,3-dihydroxypropyl,
(2,2-dimethyl-1,3-dioxol-4-yl)methyl or 3-acetyloxy-2-hydroxypropyl
radical;

- Rjrepresents a hydrogen atom or a propyl or allyl radical;

- R4 represents a hydrogen atom or a methyl, propyl, allyl, 2,3-
dihydroxypropyl or (2,2-dimethyl-1,3-dioxol-4-yl)methyl radical or a
radical of formula -COR's wherein R'4 represents a linear or branched
(C4-Cs)alkyl radical or a phenyl radical;

- Rs represents a hydrogen atom or a propyl or allyl radical, and

- Rs represents a hydrogen atom or a methyl, propyl, allyl, 2,3-
dihydroxypropyl or (2,2-dimethyl-1,3-dioxol-4-yl)methyl radical, a
radical of formula -COR's (wherein R's represents a linear or branched

(C1-Cs)alkyl radical or a phenyl radical) or a radical of formula (I') :
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p COOHHO OH OH (I) provided that - at |east one of
the groups Rl, R2, R3, R4, R5 and R6 is other than a
hydrogen atomand, 5 - if RI, R2 and R3 each
simul taneously represent a hydrogen atom then R4 also
represents a hydrogen atom their diastereoisoners and
enantioners, and also additiof salts thereof with a
pharmaceutically acceptable acid or base, in obtaining
phar maceuti cal conpositions int%nd d for the prevention
o and/ or treatnent of t hol ogies. 2. Use
of
6, 8-diallyl-5,7-di hydr ~2- hlyl-3-hydroxy-4-nethox
yphenyl ) - 4H 1-benzopyran-44one of forrmula (XVIl) CH2
OCH3 HO/ OOH H2C OH 0 CH2 (XVII) li)n obt ai ni ng
phar maceuti cal conpositions intended for the prevention
is and/or treatnment of thronbotic pathol ogies. 27 3.
Use in conpounds according to either claim1
or dWQVﬁF§§H% ‘obt ai ni ng pharmaceuti cal conpositions
i ntended for the prevention and/or treatnent of

pat hol oqi es Wth a risk of thrombosis. i
t'least one of the groups Ry, Rz, Rs, Rs, Rs and Rg is other than a

hydrogen atom and,

- if Ry, Ry and R3 each simultaneously represent a hydrogen atom, then
R4 also represents a hydrogen atom,

their diastereoisomers and enantiomers, and also

addition salts thereof with a pharmaceutically acceptable acid or base,
in obtaining pharmaceutical compositions intended for the prevention

and/or treatment of thrombotic pathologies.

2. Use of 6, 8-diallyl-5,7-dihydroxy-2-(2-allyl-3-hydroxy-4-methoxyphenyl)-
4H-1-benzopyran-4-one of formula (XVII) :

2 (xXVIl)

in obtaining pharmaceutical compositions intended for the prevention

and/or treatment of thrombotic pathologies.



4. Use of diosnetin conmpounds according to any one of
clains 1 to 3 in s obtaining pharnaceuti cal

conpositions for oral admnistration intended for the
prevention and/or treatnent of thronbotic pathol ogies

or pathologies with a risk of thronbosis. 5. Use of

di osneti n conpounds accordi ng,fo any one of clains 1 to

4 in conbination with one or nore pharnmaceutically
acceptabl e excipients in 10 obtaining pharnmaceuti cal _
cohpdse taf shigsatie meetPGusdst areopdiag dat eidieragidinyr! or claim 2 in
tre . of y! I.es hol ogi es W :

a1 Ening Rt R AR e nRel Do glieion
conpinddongeatnek it sofgtattiol6gisp euithda rigk obttdongposs. any one

of claims 1 to 3 in conbination with one or nore is

phar maceutical ly acceptabl e excipients, which

conposition is intended for the prevention and/or
treatnment of thronbotic pathol ogies or pathol ogi es

wi 4.hUse rof skoofetimronmpasinsls according to any one of claims 1 to 3 in

obtaining pharmaceutical compositions for oral administration intended
for the prevention and/or treatment of thrombotic pathologies or

pathologies with a risk of thrombosis.

5. Use of diosmetin compounds according to any one of claims 1 to 4 in
combination with one or more pharmaceutically acceptable excipients in
obtaining pharmaceutical compositions intended for the prevention
and/or treatment of thrombotic pathologies or pathologies with a risk of

thrombosis.

6. Pharmaceutical composition comprising a diosmetin compound
according to any one of claims 1 to 3 in combination with one or more
pharmaceutically acceptable excipients, which composition is intended
for the prevention and/or treatment of thrombotic pathologies or

pathologies with a risk of thrombosis.



