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USE OF DI OSMETI N COVPOUNDS | 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 e, oSITRI RaOFRPLER BB 1Y TR ATHEN A

nyl) - 4H 1- ez ENTYONNO#-THROMBOWIGIPATHOLOGIES
pharmaceuti cal conpositions intended for the

prevention and/or treatnment of thronbotic pathol ogies.
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nmeans of two steps that are different from one other

but related to and dependent on one another: prinmary
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pl'ug. Secondary thereto, the platelet thronbus is

s tprevettoenant/by treatnériratdnioprbotizgpagholagiest wor k  of

fibrin which waps the aggregated platelets within its
neshes, The insoluble fibrin is generated starting from

a 7Rl yheidgsam prédedseon, hdenvdtasiges, tiguteedt be arctadwerse
of thronbin, the final product of the enzyn%t]i C, . i |
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capacsteyn the eschpeeof ieoamyuneand of ivir stepisrthat 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, under 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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the vascular circulation, fibrinolysis allows the body
to conbat the 2 occurrence of thronboses as well as to
break down a thronmbus that has initially stopped a
haenorr hage. Fi brinolysis principally involves plasmn,
a proteolytic enzyne which breaks down the | ong chains
of polynerised fibrininto D-diners. This enzyne is 5
present in plasma in the formof a zynogen,
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particul ar, plasm nogen activators of the tissue type

(t-PA), which are essentially released by the
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is a glycoprotein of 379 am no acids (47 kDa) I|acking

i (ueAY, eivhesbuteleass ini ¢e formmef hpreniiekinasss disegnugthemore
PAIl.-1 protein, which is produced by numerous 20 types
obeé%LF' WSuch as endothelial cells, nonocyt es,

hepat ocytes, fibroblasts, adi pocytes and

rreﬁgakaryo_cyt es, is present in plasma and platelets,
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plasminogen activation inhibitors (PAl-1 or type 1 Plasminogen Activator
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**¢-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 J been shown
between a raised |level of PAI31 and an increased risk
of venous and arterial thronboses. This positive
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that is general dysfunction of the fibrinolytic system
and 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 al. Fibrinogen, t-PA and PAI-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
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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 te 7 %of cases with a
m)rtality ranging fromO to 2 % The anticoagul ant

ts'rpgg p)t'h &}’rﬁ)e‘?ilﬁrgge%'tg lﬂagdea?Hsﬁu%‘ FWBLAMRe plasmin

glves rise
t qMeager \VJ. feF/trbmeJ@Vﬂm tfgerapae nfountalip s aneinmnncal upsults in

2.2 % of cases. king into _acc th riti I
"t Hagao ?cﬁs'ﬁae AAFOEIS, W%ﬁé]{“rﬁ%n ?Qﬁﬁ ﬁat‘f?r& -Calman RW
Si &télgnﬁﬁésé,‘"‘f&)hno@/ﬂcg%tr'tﬁ’rlo?r‘i ngﬂcssélr‘éhaéﬁlrﬁﬁ@féd @xclhﬁﬁely by
ri sk/benefit rati o of that conbination nust not be

urtdememhemledum@ﬁhaabyri@e gkoeta dultavsnonsireets inNpgréusion or
recent, treatnents havi fibri,nolvtic or i

S BroS IRt DA el £ b ot ol IfpgRet! rSute.
di BleUbh@im&edtithl @Mﬁ%@lti@hs Chatis hyrddvepr Beaddmigistéred as
conversion of the |nact|veﬁﬁbasnlnogen into active

plegslyi as posaibleetiterformatinm B)ihi%anfema?f@eriQ)UMdﬁtdﬂS@ﬁg’e it

Egaﬂ}cf {ﬂeﬁ%ﬁf}%ﬁg%bﬁes ofé&r Fégr%g‘% 'vés%x/jﬂ:g?éé’ %Wﬂh}sl_%%bolytlcs
f i ducordihylyi esngist bm;aﬁalbghgé ldfsnsaue feldl sfinim cefesy adtlvator or t-PA
excl usi veI y by s the par enter [

ute, either by the .
getiENads.i TRt %@@%@Salﬁ%@@ i'H 'B@r“’r @Ei%ﬁe%%ya%e%et%ﬁf&%mee”ng
d

%alsgp?@(?égltb‘?% rg?epgﬁegﬁéﬁlgﬁgér rgmrk‘g}@ml%daanalogue of human
cdrmfé)smrtteoestami&e,, mmrexsv&recokmolaakm protiesadilardo esmioggnous

PR e i b3 ol eBRCEy Tenodt (ReneLeronBip offiese
'r’ﬁt;rirr‘n%l))ﬂ%SWereTH@%ﬁ '?@V\‘sttlcSWOfﬁéCPr' Winhigtioh @6 CRIHeRE! of their

consi st” of anal ogues of tissue é aswnnogen activator or
t -aPrergench haspittouseeadptheir ribbleprsast adutiniehiatien, for example

OBt R 8o 038 BethkforSRY 8 thiAbosed 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 15 fibrinolytics were quick to show
their limtations in respect eof their energency

hospital use and their problens of adm nistration, for
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with t-PA, this nonoclonal antibody increases
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wherein :

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

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

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

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

dihydroxypropy! or (2,2-dimethyl¥1,3-dioxol—4—y|)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 known 10 treatnents for

t hronboenbol i ¢ accidents. This alternative strategy is
based Bﬁahamcpr dIQnC@C%t %e?éﬁﬁ@f‘?é&@sé’rﬁts@ﬁnﬁﬂorlbranched
gene. at efrect e invention proposes the use

di osngd+C4)alkpbradisal ion a mHergl rdicplphar maceut i cal

Cr ebt iicrirse e chbirPeSh A cb g iapvite B fia; anc

t -
R “?%P%u“%"%’@” PR e BB C RO R 2.3
fi R HilRﬁdFOP()’prOpsl o (22 2vq1@1|e§1yﬂr1 3- pkloxpéﬁrﬁ)g@@thyl aradical, a
hyd
; gp£ ggrgﬁ jeg §%@mui%p(;8§¥%%erg§g %Pé‘%&%s‘éﬁ ﬁ a 1|n§2rr or branched

- di (y dT 9 Kpr @eiydal or &bhenyl radical) or a radical of formula (I') :
(2 2- d| nmet hyl - 1, 3- di oxol - 4- %I)rret@_’ or

3- acet yl oxy- 2- hydr oxypr - R3 represents a

hydrogen atom or a propyl |or allyl radlcal - R4
represents a hydrogen t hyl, propyl, al lyl,
> 3. G olix

OH (ll),

provided that :

- at least one of the groups Ry, Ry, Rs, R4, Rs and Rg is other than a
hydrogen atom and,
- if Ry, Ry and Rj3 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 () 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 (G -C5)alkyl radica

or a phenyl radical; - R5 represents a hydrogen atom or
a propyl or allyl radical, and - R6 represents a
hydrogen atomor a nethyl, prepyl, ally], 2,3- 5

di hydr oxypropyl or (2,2-dinmethyl -1, 3-di oxol - 4- yI)nethyI

igp?g?eﬁltl@my—? arx)g? %9{3@}0{% d %Q@M&@I rad| cal

or a mmmbbyIrMMIe) or a radical of formula (I’

COOH HOOH OH (lI"), provided that 10 - at Ieast one
of the groups R1, R2, R3, R4, R5 and R6 is other than a
hydrogen atom and, - if Rl, R2 and R
si mul taneously represent a hydroe/

n
represents a hydrog atom fyei r
rﬁ\au/%] 15 agdit

al t sohereof with a

H base. Preparation
of the conpounds of thexge gl forrmula (1) is
described in the patentispecification EP 0 709 383.
More particul arly, the dPBsmétin conpounds uged
according to the invention are the follow ng
conpounds, described in the patent specification 20 EP
0 709 383, of forrmulae (11) to (XVIl) : 8

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

(1)

(IV) (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 HZC ~OO OCH OHO (IlI) (I11)

5, 7-di hydr oxy- 2-[ 3- (2, 3-di hydr oxypr opyl oxy) - 4- net hoxyph

enyl]-4H 1- 5 benzopyran- 4- one OCH3 HOOI \ OOH OH

OH OHO (1) (1V)

(R'S)-5- hydroxy 2- (3 hydr oxy- 4 nmet hoxyphenyl ) -7- (2, 3-di

hydrox%/}zréa %I oxy) - 4H 1- benzopyran-4-one OH HO 0 O
difygnoxyprqpyjoxy)-2-(3-hydroxy-4-methoxyphenyl)-44-1-

5, 7- dipdrz, gémxdjr@(ypropyl oxy) - 2- ( 3- hydr oxy- 4- net hoxyp
henyl ) - 4H benzopyran- 4-one OCH3 CH

OCH,
OH

Ho\)\/o

HO

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

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




OH HX p;p GHOO 0 (V) (M)

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 OCH3 CH CH3
HOO O1 OHCGCCH3 \ 1A CH3 OHO (VI) (Vi)

5-al | yl oxy-2-(3-allyl oxy-4-nmet hoxyphenyl)-7-(2, 3-di hydr
oxypropyl oxy) 4H- 1- benzopyram 4-one OH OCH3 HQOO O O |
\ 2 H2C ~ (VIl) 10 (Vi)

67“"’) "Qy% @Wﬁ (2 2o oy dr s s TRk RBonY )

dlhydroxypropyloxy -4H-1-benzopyran-4-one

OCH,

2 (VI

(1X) 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

OCH,




OH OCH3 HOcc) OOH HZCOHO CHz (V1) (1IX)

5- hydr oxy- 2- ( 3- hydr oxy-4- net h oxy- 2- pr opy

| phenyl)-6-pro pyl-7-(2,3- 5 dihydroxypropyl oxy)-4

H 1- benzopyran-4-one OCH3 HO OH O O OH H3C OH 0 CH3
(11X (X

(R, S) - 5- hydr oxy- 2- ( 3- hydr oxy- 4 net hoxy- 2- pr opy]
phenyl)-7-(2, 3-

di dgeydr, D %Y )r ny 4- 35 HO,OH O
O(%}:)l I_(I%)%}D%lﬁ%(%? ?%ﬁ@@iryﬁ%@%x% B Yfon iy )

( R) - 5-dilpdtroxyprapy ®Bxiny-d Hokpedzomtramxdysr2e pr opyl phenyl ) - 7-
(2, 3 di hydroxypropyl oxy) - 4H 1- benzopyran-4-one (Xl 1)
(S) - 5- hydr oxy- 2- ( 3- hydr oxy- 4- met hoxy- 2- pr opyl phenyl ) - 7-
(2, 3- di hydroxypropyl oxy) - 4H 1- benzopyr an- 4-one s

(X111

)
( RXH) (8)-Bytehrciryy-2-(@3nyrdxypdymathosyRexpog nheoyt Hlikdy | ) -

o oS T B Y e 1 benzepyr®

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

OCH,

3 (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-
10 benzopyran-4-one

OCH,

O_ _COOH
0
HétI:T;I:OH
, OH

(XIV)



OHO CHS3 (X111) (X1V)

5- hydr oxy- 2- [ 4- met hoxy- 2- propy] - 3- (6- car boxy-3,4,5-trih
ydroxy tetrahyd ropyra n-2-y |-oxy)-phenyl]-7-(2, 3-d

i hydr oxypropyl oxy)-4H 1- 10 benzopyran-4-one OH / OCH3
O HOOOOCOOH HOJOH OH O CH3 OH (XI1V) 12 (XV)

5- hydr oxy- 2-[ 4- met hoxy- 3- ( 2, 3td

i hydr oxypropyl oxy) - phenyl ]-7-(2,3 d

| ) BB DRSO B B R 50,2

r oxy- 2iliBirbyybropyloxs-aet hoxyz @ \waeayd e henyl) 6, 8 d
i propyl- 5 4H 1-benzopyran-4-one CH3 OCH3 HOOI OH
OCH,

OH

OH

(XV)

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

OCH,

3 (XVI)

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

OCH,

2 (XVII)
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H3C OH 0 CH3 (XVlI) More advantageously, the preferred
conpound of formula (1) according to the invention is
,8-diallyl-5,7-di hydroxy-2-(2-ally)-3-hydroxy-4-net hox
y- phenyl)-4H 1-benzopyran-4-one of formula (XVIl) CH2
OCH3 HOOOH H2C 11 10 OH 0 CH2 (XVI1) 13 The
present invention accordingly;yelates to the use of

di osmetin conmpounds of fornmula (1) H HOCH3 R RzZO O
RO M R3IH5OM 0 wherein - Rl represents a
hydrogen atomor a propyl or ally) radical; 5 - R2

I EfeesHBEeNA IHVQhﬁkgﬁnaéﬁdPH‘n@ly FehliedYlo @l Wlse of diosmetin
2, 3-di hydr oxyp y

(zommwﬁr@flfomn@adi oxol - 4-yl ) net hyl or

3-acetyl oxy-2- hydroxypropy | radical;

wherein :

- Rjrepresents 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;

- Rarepresents a hydrogen atom or a propy! 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)methy| radical or a
radical of formula -COR's wherein R's represents a linear or branched
(C4-Cs)alkyl radical or a phenyl radical;

- Rsrepresents a hydrogen atom or a propy! 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

(C1-Cs)alkyl radical or a phenyl radical) or a radical of formula (I') :
O COOH

HO OH
OH :
(),

provided that :
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- R3 represents a hydrogen atomor a propyl or ally)
radical; - R4 represents a hydrogen atom or a nethyl,
propyl, allyl, 2,3- 10 di hydroxypropyl or

(2, 2-dinethyl -1, 3-di oxol -4-yl )net hyl radical or a
radical of formula -COR 4 wherein R 4 represents a

i near or branched (Cl-C5)alkyl radical or a phenyl
radical; - R5 represents a hydrogen atom or a propyl or
allyl radical, and - R6 represents a hydrogen atomor a
met hyl, propyl, allyl, 2,3- 15 di hydroxypropyl or

(2, 2- catnretiblybrd ,03-tde @rolipgt Ryl RIeRhy R, Rdiaral Rsas other than a
radica% of formula -COR 6 (wherein R 6 represents a

| i nearEYOBPRARIIRENI( O - C5) al kyl radical or a phenyl

radi_caf R, 0R, and q%i &adn QFnJIt‘éh@Hﬂ@Y reprbsenth @%g{e’ﬂoa% then
CH (I'") provided that : 14 - at |east one of the

gr oupsRRalsorepreRentsRA hyR®gandat®B), i s ot her than a
hydrogen.atom and, - |f R2 and each
siﬁﬁ"ﬁ%%%ﬂ?ﬂ'sﬁf’r?%fﬁra&deﬁ?a i%ﬁo@%qwgéfom then R4 also

I eI BHONE SltAtHRYEBagieN a phaffhabe itheilly adtastadleatigvrdase,

and enantioners, and also addition salts thereof with a

phiar pRtUND c ahRyMaceWisehtanRes Py IBesgedi foroBbai pigygntion
PRAIATBERULLER of ABAMdEARIndiBLgRded Tor the prevention

reat ment otic”pathol ogies. 10 In
accordance with the usual meaning in the framework of
the invention, the expression "thronbotic p?t hol \O/g'[] glas"

i S NROCPFRANCRVikh NS Y INeRANIBY BLYet framework of the invention, the

expression "thrombotic pathologies" 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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about by the formation of a thronbosis in the
cardi ovascul ar system (veins, arteries, heart,
m cro-circulation). Local obstruction of the vessel by
a clot or obstruction at a renote |ocation 15
resulting fromenbolisation of the clot are responsible
for the clinical signs of thnenbotic pathol ogies. Deep
vei n thronboses appear essentially in the legs; if
th
erie) TR0’ SitplsPiios i S BB o GBE REeR B TG grote

asdisensds,ondinbétesa orasmgtadolic patyyharargy. Mheadmabn CO{menterm
bej n atheroscler05|s They are responsi ble 20 f

ti s%f ¥eteEn £E ke Wdﬁ%%ﬁﬁ Ag S@P%‘éﬁ‘ﬁ’l Rfﬁ/v‘?'ht'qfhé’hm riptended
fo e I
coﬁbﬁgﬁgg%hpgnb03|Egb?rePU&ﬁbqﬁ ﬁ%ﬁﬂ?@ggﬂf?ﬁ aﬂoncﬂthe
t hedispdse.o-Secandaay i @ne\f,a‘rttlen esrbebsaytal orﬁollowmg n c’arthovascular
context .of, for a cerebr ra
(RhstenBeand Sosdh el s enBnRCaRent in kel G rafieenftt rigk of
thkgﬂhgﬁceFlnally mcro 25 circul atory thronb05|s IS
generally a conplication of dissem nated intravascul ar
coagul ation in which mcro-thronbi produce ischaemc

et oy rhER B! B SR, R BeRup ftyEorived for the

t r paipess olﬂa*elanggtehmr@hb@gtswﬂcl@fn fﬁlwma@md’tfﬂ% cdrafslicted by
15 devel oping a thronbosis in predi sposing contexts

sudh B OlBRer oscl erotic di seases, diabetes or

nmet abol i ¢ syndrone. I n addition, the term "preventive"
can be understood as secondary prevention which is

i nTleadeckntibn m%férabl&yhelﬂt@m&b drecesdyf Be3idialings Thdihydroxy-2-(2-

or SRt ERorE dometieyRRengl-sbol haneaparovhesanar

aq%lr%[gﬁ(\ﬁnd cerebral vascul ar accidents in order to
reduce the risk of

(XVII)

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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recurrence. "Treatnent” is understood as curatively

ai ned treatnent prescribed for the purposes of
treating a thronbosis which nay or nay not be
conplicated by 10 an enbolism The invention
preferably relates to the use of

6, 8-di al l yl -5, 7-di hydr oxy- 2- (26

al | yl - 3- hydr oxy- 4- net hoxyphenyl ) - 4H 1- benzopyr an- 4- one

of ﬁ%%'g?efsg%}(h'e? S Be Wﬁﬁwbogﬂg gré)dn EP i@ bg_gn pathology

(XVI t-al ni ng maceut i ca conposi 1 ony

i nirerttled cborset hf W}ﬁdenthr@”ﬂbomdémntére@durenPatbfologles which
t hronboti c pat hol ogi es. The present inventi on rel ates,

noPEPFYALE ¢ aﬂ‘@rﬁ@SQI%f@Sb? %M%n@%. ﬁ‘ypéfﬁﬂ%@ﬁ@@ ggmia, diabetes,
Obﬁgééﬂéﬁkl&h @/Utsh?cﬁémi ﬁg?ﬁ%%'t@n%l fl%l%ﬁgﬁd?]r(eofhet Béncipal

prevention an t reat ogies Wt
of paﬂmdﬂg})ﬁe&lw}thlﬁi rTs[RatdfoIadlg:rieb thwdrhbasisi s&epétic or acqunred
tood to be a at ho

t hr onb d
conpaaTaR Tgn, £ BREGIRGN Erdan: aTgratror s nashat 2re the

V\hbﬁﬁm 084AY @W%’%@k%%‘néu@!ﬁr‘bnﬁosus but there may also
gerc Rol ester aemi a, di abetes, hypertension,

besi m?ntlgmuqb@sandcaﬁ@!o hetnierle fiesitnents: i eattain ecansers and

P”%Edoﬁg%‘tg? Fg E?qg%%g? &LPFOZ%I{d%ng{nRg Ilgs é@lcgyses Finally,

cog@mﬂoatslh@ak pEOtHRI Nsinaiel qidthepaedivieh sairged Yof amgcrbigreulatory
pr| nci pal pathologies with a risk of venous thronbosis,

buthremépeesmy al so

For example, a raised level of triglycerides such as in hypercholesterol-
aemia is a particularly aggravating marker 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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be nenti oned obesity, certain hornone treatnents,
certain cancers and their treatnents, pregnancy and
prol onged i nmobilisation causes. Finally, to septic
shock is the principal pathology with a risk of
mcro-circulatory thronboses. For exanple, a raised
| evel of triglycerides such as7in hyperchol esterol -
aema is a particularly aggravating marker of

co IR R, ¥ RRRCER, 1n S Bboll RS} Selfipent o
| ethedmbbtivpBthcdogiesfor BAthdlogies edihedlribly ohgpatndeyises and

endothelial cells (Allison et al. Effects of native
triglyceride-enriched and oxidatively nodified LDL on

ol . Lo R b faare : .
et Pl oy O S g R e BUBSIRhED 2 e for he
Bi pharmegodyBsmid 360) thdtapsatic eropdriies of the pharmaceutical
Hypertri.gl ycerjdeni nd. requl ati on,of .fibrinolyti

2t ey or e Rodichng, v aiiom Sxaipletis arg. uerstood to
Thige idhieBLboRNES! Rt SwIRLE GhEOCasthR HoreHiBh®Ifl & medicament is
conpounds as an active ingredient in conbination with
on8ceiPondied ipHueahtcelacilitatel the acergyation @ndeadmipiigrationi thereof

obg.aj ni - I i.tiaong intended for the
pr%@e%qsgg%pﬁ%%&e? é@%?ﬂ?@ﬁ?r?gﬁﬁﬂi‘ﬁo@%m?c pat hol ogi es
or pathologies with a 25 risk of thronbosis. The

invention preferably relates to a pharmaceutical
cg%%sﬁ"f%rmﬁceé@ﬁﬁk i mRpsitionsodrienrRd c &ifp diud d PERVEHEIEN ngnd/or

h . . . ot i . _
AR b S RORRRR AR (I rromboss
carposbtéaveriis a moremdeat Sosuitabée foresraht parenterd!, arasal, per- or
treatment of thro oti‘]:.gatholoies or pat hol ogi es . ]

i FHTSECHPEROGS . {RBhbBeTIEb gl O 95 Tesgretneadmnistration,

Unsteesingd tholehe 8nYdigeetangbingaaPEbRS fQIchHeRe 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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phar macodynam c or therapeutic properties of the

phar maceutical s conposition. In the context of the

i nvention, "excipients" are understood to be any
substance into which the active ingredient of a

medi canment is incorporated in order to facilitate the
preparation and adm ni stratiomgthereof and also to
nodi fy its consistency, form and vol une. The

gﬂgﬁ%ﬁ?g%{tﬁr?\ée nl?%lil)tiétl%hédb glﬁ]g&%m{ ri?éml g%gié Wﬁ%b?@emg

palihidédtfiegsbwi th a ri sk of thronb05|s are noreover in
a formthat 1s suitable for oral, parenteral, nasal
per- or trans-cutaneous, rectal, perlingual, ocular or
respiratory adm nistration, especially tablets or
dragees, sublingual tablets, sachets, paquets,

c abXAMBIE d| oskeetitresinhibitiomoefstheseyypessiar bEPAlCK eans,
ointnents, dermal 15 gels and drinkable or injectable
anpoul es. The di osnetin conmpounds according to the

i nvent i oB|&w@tueeef erably used in obtaining
pharmaceuti cal conpositions for oral admnistration
intended for the prevention and/or treatnent of

o Brvagih S L Bek e S edlEhBath s oo R fag e, no

phied BR3asH) ! rrnal catigngrestliiess ih at mrdeon far VEM Qﬂﬁ)ﬂhaﬂ? essent/al
pat hol ogi es at hol og@es with a risk of th

i TSR ézwrfy @!u amd-é felbcerBarhBiiringhdfi%hg Fé?S (foetal calf
I Yeo/al t fo/p

ad%/rﬁlﬁ@t \rﬁa |cr)]§hbé/ .Hg{%f%”ﬂf‘ eékﬁ%i?aﬁ% goéagéﬁ\;ﬂﬁi%ysruvate and

acmqnﬂemgnkm\wapeamﬂMagadahdpMnmmmm.of t he patient,

the adm nistration route, the nature of the therapeutic

i ndi cation 25 and any associated treatnments and ranges

from g, didHing &f thé FARL1 Bo o4 in one or nore

adm ni'strati ons. present invention is

illustrated by the foI | ow ng exanpl es w t hout being

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 yl, 2.5 units of Platinum® TagDNA Polymerase 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 1.5mM
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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limted thereby. EXAMPLE 1 : In vitro inhibition of the
expression of PAI-1 5 1. Cell culture The study is
carried out on a line of hunman hepatocytes Hep& (ATCC,
no. HB-8065). The cells are cultured in a medi um of
MEM (m ni mal essential nmedium wth glutamx-1

(G bcoTM containing 10 % FCSiffoetal calf 10 serum, 1
% non-essential am no acids and 1 % sodi um pyruvate and

& e e A LT ORI SRR RO e e
prormter by PCR 15 A fragnment of 2.5 kb, corresponding

Qrt he PAI-1 pronoter, extendi ng fromthe nucleotides
hsoECH efpgrar@wz 3 fedn&Imas 24QnFPPaTalds, iPrETRegrgitiation at
S { o) )
32%8?59??&?%@@“5@%&% Lior Panmafth IEROFPLEGATHA oyop35 oycles
unittesPER Plodiuchisnthed aoddigitaRed yoret ase -89 ghlnFilhéqj)rescynce of 7.5M
(Invit Iacedlnthe

hdABR® é@ﬂ?}%ce E{fﬁﬂ%% ‘BRI Ayter %BE'E}; esegﬁﬂﬁgOO ‘pm A 496 the
(deanyamas eesdienkEl A9BDA RN SharigaientARRBN 4114000 rom

primers in a mediumcontaining the buffer spécific t

t 188 4z Vine seditsoit ehtaneasds tyernddsdvandtheRgaken apdh water.

di fferent concentrations of PCRx Enhancer System
(Invitrogen), which facilitates anplification of the
espendedtion dtithd peamhdtepestipmees (0 to 4x). The 25 set of
primers used (Chen et at Differential mechanisns of
PAl -1 gene activation by transform ng growh factor

celr%sgﬂg%gg[go%%ﬁ%%%agng{s C%&e ?éfEé@ % s?ésb‘:j;mbli} q lvestriction

. enzymés AYBIGHIAUIT T GESGIM GIESC SEGUahed BEfyéfletifdrl) hfﬁmmln at
1 .
£?37°C in the presence of 1 unit/pl of enzyme and 100 pg/m! of BSA (Bovine

Serum Albumin). After each digestion, the product obtained is systematically
purified on Micro Bio-Spin® Chromatography columns (Bio-Rad) in order to

remove the salts of the buffer.

c¢) 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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5' - CGAGATCTCAGAGGTGCCTTGCGATTGG 3" (SEQ ID NO 2). The
PCR program on a Perkin El mer 2400 apparat us,
conprises initiation at elevated tenperature at 94C
for 2 mn and then anplification over 35 cycles. The
PCR product is then precipitated for 1 h at -80C in the
presence of 7.5M s anmoni um agetate and ethanol. After
centrifuging at 14000 rpmat 4C, the sedinent is

0 [ f t
RT3 0 A BTl SRR L L i
arrdad:tlaém trekeeseimcd of vahiey of T lidasgest drabieaf tehhiferature.

pronot er sequence The anplified sequence is then
digested in two steps by the restriction 10 enzynes

Bgl 13) pRthdybetibn OT%ﬁm&*%ged sequence i s digested

for 1 h 30 mn at e presence of 1 unit/pl of

WGEQ%%OIOPIB%LH&S?{ g ngB o] ﬂ%%gg-cg@:a TAlgnsL%m ctlc?n is carried

After éach diges

Syt ematate&aheh\yng eold &i BOO@BOML@n@e Biepoaming( leofect|n® (1 mg/ml)
Chro 0 rap colums (Bio-Rad) in order to re

gil%t lgg cﬁf b%@r'ﬂeplasmd & esshsafrthet welts. ofha heaom_le® is
/ i (v ;
céﬁﬁéﬁ“%? O e A B R Cr 2T e brougp

d|lrg9310e1tactb}iort he miaswith the praseticy prsiddgly Hilutaadvitd thel medium.
rotocol_as for the insert and

d to t
R B Ted et o P 9 o S e conbgsig 5 %
Ll@@} i2@8 9 o he,PGr3- %ﬁé@o@é@iﬁ’é@uﬁ?% %ltﬁ’dqrgwhhgnd replaced
i nsert correspondlng to the ronot er was
o@veNo b efriciad Dhturei rga@em(muog@eﬁastsﬂawnaaahd ceuaNA

B Y 0 R 2057 AT g E
eqithyal estunt OThEr @fist ar@§cﬂa|ﬂﬁ|e€n”9h'@t|%gd IN%FtI)%s buffer (Dual-
Furthernmore, because this insert is ong as

H‘E'fﬁfa%ez@ it, @oa@g.@%aagﬁammd et £8Ckb) , mal nt ai ni ng
Sﬁ'ﬂéQH&@d?%Erbﬁas%qg' LR oM (?-ﬂsu'éf el ¢ & d e 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® Kkit, 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.



20 mass of vector. 37.5 ng of insert and 25 ng of
pA.3- Basi ¢ vector were therefore reacted in the
presence of 3 units of T4 |igase, at anbient
tenperature. 3) Transfection of hepatocytes 5 The
PG.3/ PAI-1 plasmd is transfected into Hep& cells.
Transfection is carried out ion plates having cells at
50 % confl uence, depositing Lipofectin(r) (1 ng/m)
and 1.5 pg of PA3/PAI-1 plasmd in each of the wells.
The Lipofectin(r) is activated for 30 mn in an
OPTI - BEResattsum (G BCOT"' ) and then brought into
contact for 15 min with the plasm ds previously dil uted
with the medium 10 The cells are incubated for 6 hours
at g3/ nt %
e R R R S e
ovbem@yﬁaw ame earbithely cafetrad etaredi umﬂpm)uodd%r ahd T686 of

L RCIPA CES R (A
(Théloﬁ@| Pﬁl-@ré%%p?e%sﬁ’ér? nﬁﬂ)lt@P df Féfér%@lucé nfréh' 'Va?La%eB’ lNefrg fested at a

1s Luciferase(r) Pr onega)
at comentratien iohdetv on h!méis%ce&s m4thie 115&1}36] stade H@p@‘terehdmtlon

h TGFR1
bR MRS PRL 1 P ptes At RuheriEiTE 4ie Ragtgconditon
adged id Mebﬁf&%ﬁcgcﬁp%%r\ﬂkeﬁt tHen b%gé‘lt apd WHE(,'EECI R&stes. The

cells until the end of the he 1 nducti on
pha@yltlegoemgreaé@@rncmtarmhasafa nehieerﬁa@erof the aattialiobgeations,
P tivity is determ ned by quantification
o¢$¥%éﬁﬁuc {§¥$%i activity produced

(Dual - Luciferase(r) kit, Pronmega). To each well there

ils added a sol|ution of Iucifeé p the substrate of,
flirefly luciferlase. This resulf§ Zgyl'ﬂcé’ﬁ‘eqhﬁﬂb,qgn%ontrd
| ght. The platle isddpgpated for 10 min i the dark
because the ludiferase activifty i1438er&itive to |ight,
and then a [ um "Ub'a‘?ncp'oundA
(10uM) 445;{121 69
Basal (**)
T686 (10uM) 473 + 143
() 67
Control 3440 + 242
Compound A
(10uM) 765}; 138 78
Induced (TGFB) (°°)
7686 (10uM) 1641 + 173
) 52

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)-4H-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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reading is started in order to quantify the photons
emtted (Wallac, Perkin Elner), the result obtained
bei ng the average cpm (counts per mnute) over a
period of 5s. 21 5) Results 6, 8-Dallyl-5,7-d i
hydr oxy- 2-(2-al | y) - 3- hydr oxy- 4- met hoxyphenyl ) - 4H 1-
benzopyran-4-one, arbitrarily2referred to as conpound
A and T686 of 5 fornula

o xR B e A OB T e

rebmzmuyean -Arame “Eadaﬂié%v(ﬁﬂgl\/t)enahm tie &xpoystEniof ahedﬁAl 1
of Mon Hep& cells in the basal state and afte

|”bﬁhe \Halsﬁl Fepdifen ankeinpije: QOW'B%t“é‘F‘U%ﬁ WlT@F% 6,8-
m@%‘ﬂgﬁ% 7'd]hg(lﬂ%x2%1{? le%gwjdrb uce &/QP@F@%Q?F‘E%@%%&

itor
acpyrentd-ese (ﬁﬁﬁs)essajpomnd:meaﬁ&ﬂS @ %) mnm@btaagbcmfdlﬁdleand
control observati ons, in Taple 1 Act

i 'S PRERYET AR o4y SR TEoRRFRT R ipdurec aandition &r(wmalt'on

| T 10 Y -
A eebilto Smaoh hnnTeR CAOROTS it Sy

0 Kooy tgg). T686 (10p|vp 1641 173 52 (00)

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 FeCls 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—a|lyl—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
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Tabl e 1: Measurenment of the PAI-1 pronoter activity in
the presence of 6, 8-

di al I yl -5, 7-di hydr oxy- 2- (2-al | y) - 3- hydr oxy- 4- net hoxyphe
nyl ) - 4H 1- benzo- pyran-4-one or T686 (24 h) in the
basal condition or the condition induced is by TGpl
(Ing/m). ** p<0.01 with respegt to the control in the
basal state, O p<0.01 with respect to the control in

ln%d%%%gobargl[a% 56mg glb; E11r(1:’ttrz§)prer| r?gatll ggr%?r%gttrat?on easﬁd their
%b@bai | y 2
im| adrtds CHrBY 8ot fd|Bwatd Yépéﬁ‘bgb’rﬁgom 4 rﬂ'ﬁf El%ﬁweter

yphenyl)-4H—1 benzopyran-4-one and T68
th@eﬂﬁtpﬁé%a@d witht frerieghlarideyéheClan501%) le@sabusative agent is

o1 B8 356 aeftar BT, FORPLA 801 2514 Gl s Foreadig e and

nyllr)dufbld-tlhekfenﬂetlén RY Batlott-19mige 06 MiMltdsSToANBWRRY eBfabBShment of
in the basal condition and is noreover

T6
?%EIWGHTBF 8rgHekiyomnRosise thenelat Kumeshigi remstyedrigomy the aorta
'n?hQ'V\‘}é@ﬁ‘ed as opposed to 52 % for T686; p<0.01l, ANOVA
actor, post Newran- Keuls test). EXAMPLE 2 : In vivo
eval uation of the antithronbotic activity of 10
di osrret'hg cog%ounds 1) Animals The studies were carried
out on B Srats wei ghi ng between 250 and 400 g
(Charles River Laboratories). The experinental protocol
carried out on groups of from6 to 8 rats conprises a
gr 60p Mudedach adenmutitonideis isducest ko fbe*lcnmmamcw on the

t which t.h t
BT A9 db° M PPl Pt ShBaft frsiErneceticary of
and@@tﬂdﬂhr @Ub@olu@ldsna@corﬂm elo @fhe aht&EiticH ahr ﬁﬂ%ﬂl&lar 6,8-
nduced o n the abdom nal aorta (Tanaka

Al d'aﬁylﬁg d”ayqif@mawé?oa*%aafwrm ﬂéﬁ@tﬁwwpbﬁmdbéhfrwenm—
Pr 5¥iERtLone (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 £0.4 mg

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




arterial thronbosis induced by ferric chloride in rats,
2000, Eur. J. 20 Pharnacol., 401, 413-418). 2) Mode

of induced arterial thronbosis The rats are treated
with the compound under test, for exanple 6,8-diallyl-
5, 7-di hydr oxy-2-(2-al |l yl - 3- hyd

r oxy- 4- met hoxyphenyl ) - 4H 1- benzopyr an-4- one (30
ng/ kg/ day) by adm ni stration per os by gavage for 5
days.ihefgr el {15114 Jo It h :
rar e S iliPladect RLHRETGY el RAHERSn i8R being
pent tieavroiet af 3606.ngy/ kg by i ntraperitonea

adm ni stration and their abdom nal aortas are exposed
followi ng | aparotomy. An 8 mmdi aneter pellet
saturated with ferric chloride (Fed 3 50 % as
causative agent is placed on the aorta for 10 m nutes
so as to damage the endotheliumand 5 i nduce the
formation of a clot. In the 20 m nutes foll ow ng
establ i shnent of the nodel of arterial thronbosis, the
clot forned is renoved fromthe aorta and wei ghed. 3)
Results The nodel of arterial thronbosis induced by
ferric chloride on the 10 abdom nal aorta in the rat
makes it possible to verify the efficacy of diosnetin
conpounds according to the invention and in particular
6,8- diallyl-5,7-di hyd roxy-2-(2-allyl-3-hyd

r oxy- 4- met hoxyphenyl ) - 4H 1- benzo- pyran-4-one (conpound
A) as antithronbotic agents. The activity of

6, 8-di al |yl -5, 7-di hydr oxy-2-(2-allyl-3-hydroxy-4-net hox
y- i s phenyl)-4H 1- benzopyran-4-one is evaluated as a
function of the weight of the clot renoved fromthe
aorta, that activity being greater for a | esser weight
of clot.



Weight of clot Control 10.6 0.7 ng Conpound A 7.6

0.4 ng Table 2 : Measurenent of the activity of

6, 8-diallyl-5,7-di hydroxy-2-(2-allyl-

3- hydr oxy- 4- met hoxyphenyl ) - 4H 1- benzopyr an- 4- one

(conmpound A) as a 20 fupction of the weight of the

clot with respeq&ng«kh Eﬁ@ﬁ r%?m(mﬁthout gavage)

(n=6).

6,8-Di al lyl -5, 7-di hydr oxy-2-(2-allyl-3-hydroxy-4-nmet hox

[ ) - - nzopyr an- 4- one nmakes possi ble a cl ear

<110> g%gqg¥8ﬁ?¢ﬁ%éﬁtgﬁgaﬁﬁtion in the 24 weight of the clot

with respect to the control, the reduction in the clot

. of the order of 30 % Thronbo.5T25 SEQUENCE

st JEelelon Aot 68 B oSl 2ragisterc ot 1

Ui 11 sation dé derives dea di osmetine pour le
traitenent et la prevention des pathol ogies

gﬂﬁ&ﬂgotiques <130> THROVBO <160> 2 <170> Patentln

<130> TRRQAEON 371 <210> 1 <211> 27 <212> DNA <213> Pri mer
<400> 1
<160> 2

<170> PatentIn version 3.1

<210> 1
<211> 27
<212> DNA

<213> Primer

<400> 1
ttacgcgtgg gtttggggct ggacttg 27

<210> 2
<211> 28
<212> DNA

<213> Primer

<400> 2
cgagatctca gaggtgcctt gcgattgg 28

Page 1



ttacgcgtgg gtttggggcet ggacttg 27 <210> 2 <211> 28
<212> DNA <213> Priner <400> 2 cgagatctca gaggtgcctt
gcgattgg 28 Page 1 25 CLAIMS 1. Use of diosnetin
conmpounds of fornmula (1) H H/ OCH3 RzO\ OR5 h)R H
R5 3 OR4 0 wherein - Rl represents a hydrogen atom or
a propyl or allyl radical; - R represents a hydrogen
atomor a propyl, allyl, 2,3-dihydroxypropyl, s

(2, 2-di met hyl - 1, 3-di oxol - 4-¢MlAnes hyl or

3-acetyl oxy-2- hydroxypropyl radical; - R3 represents a
hydrogen atomor a propyl or ally) radical; - R4
represents a hydrogen atomor a nethyl, propyl, allyl,
2, 3- di hydr oxypropyl or

(2, 2348 HRABYelin Totipuidsbfybrmmakyl radical or a

H OCH,

wherein :

- Rj 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;
- R represents 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's represents a linear or branched

(C+-Cs)alkyl radical or a phenyl radical;

- Rsrepresents a hydrogen atom or a propy! or allyl radical, and

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

dihydroxypropy! or (2,2-dimethyl-1,3-dioxol-4-yl)methyl radical,

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') :



io 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
allyl radical, and - R6 represents a hydrogen atomor a
met hyl, propyl, ally[, 2,3- dihydroxypropyl or
(2, 2-di nmethyl -1, 3-di oxol -4-yl%net hyl radical, a 15
radical of fornmula -COR 6 (wherein R 6 represents a
linear or branched (Cl1-C5)abkyl coadi cal or a phenyl
radical) or a radical of Yor a (l") : 26 0O COOH HO
OH OH (lI) provided that| - ag_|east one of the groups
R, R2, R3, R4, R5 andh g otber than a hydrogen
atonland 5-if R, R2 and ﬁs each S|nultaneously
represent a hydrogen atom ? en lso represents a
hydr ogen atom their dlastere0|soners and enanti oners,
and al so addition salts thereof with a pharmaceutically
accepbabee tiagti-d or base, in obtaining pharmaceutica
conpositions intended for the prevention 10 and/or
treatnment of thronbotic pathol ogies. 2. Use of 6,8-d
|aIIy [ 1 hegedr -
A S o Ry e e e R SR o
HZC hydrogen atom and,

- if Ry, Ry and Rj 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) :

OCH,

2 (XVIN)

in obtaining pharmaceutical compositions intended for the prevention

and/or treatment of thrombotic pathologies.



OH 0 CH2 (XVII) in obtaining pharmaceuti cal

conpositions intended for the prevention 15 and/or
treatment of thronbotic pathologies. 27 3. Use of

di osnmeti n conpounds according to either claim1 or

claim 2 in obtaining pharnaceutical conpositions

i ntended for the prevention =znd/or treatnent of

pat hol ogies with a risk of thronbosis. 4. Use of

d'.’:‘).%r@és'oﬁ GRS e Abd! Ao n@% Aer Haith &1 BB chih® in
31n obtal ni ng pharnmaceuti ca onpositions for ora
admiatitsinimat | ghrarimdcenteal cborpashienpr évendédnfandi®r prevention

treat nent. of thronbot,i at hol ogi.es t hol ogi es
wi £ TR EREGRETRY GRS Des Bh RSP trahesn

conmpounds according to any one of clains 1 to 4 in
conbi nation with one or nore pharmaceutically
accept abl e excipients in 10 obtai ni ng pharmaceutica
co sitions intended for the prevention and/.or._ . .
At BreAibrssheL s erBif i hathar dhris fiterd o
a rigdtaining bRaEATBSSItRal Gonfloitione elat ictal agemiesatid®tended
conprising a diosnmetin conpound according to any one

of dPaithe IPrewentiam el ndeatsienti Oh HiembotirpPathglegies or
phar j ] I ﬁé:i pi ents, which
con&%ﬁ@?gfﬁ%ﬁ@wg?&ﬁ(ﬁgg%ﬁo e prevention and/ or
treatment of thronbotic pathol ogies or pathol ogies

with a risk of thronbosis.

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.



