e

L

&

OO O O

0 01/36437 Al

17 May 2004

(12) DEMANDE INTERNATIONALE PUBLIEE EN VERTU DU TRAITE DE COOPERATION
EN MATIERE DE BREVETS (PCT)

(19) Organisation Mondiale de la Propriété
Intellectuelle
Bureau international

43) Date de la publication internationale
25 mai 2001 (25.05.2001)

(RO T EUARE O AR GE TG AN e

{10) Numéro de publication internationale

WO 01/36437 Al

(51) Classification internationale des brevets':
. CO7H 17/075, A61K 31770

(21) Numéro de la demande intemationale:
PCT/FRO0/03174

(22) Date de déﬁﬁt intermational:
. 15 novembre 2000-(15.11.2000)

(25) Langue de dépit: frangais

{26) Langue de publication: francais
(30) Données relatives & la priorité:
99114445 17 novembre 1999 (17.11.1999)

(71) Déposant (pour tous les Erars designés sauf US):
FOURNIER INDUSTRIE ET SANTE [FR/FR]; 42, rue
de Longvic, F-21300 Chendve {FR).

{72) Inveateurs; et

(75) Inventeurs/Déposants (pour US seulement): BARBER-
QUSSE, Véronique {FR/FR); 13, rue de Ia Ruellotte,
F-21121 Hauateville-les-Dijon  (FR). BOUBEA, Be-
naissa {MA/FR]; 23. rue de la Fontaine Soyer. F-21850
Saint-Apoliinaire (FR). SAMRETH, Soth [FR/FR]; 33,
rue de Dijon. F-2112] Daix (FR).

FR .

(74) Mandataire: HUBERT, P.; Cabinet Bean de Loménie.
158. mee de 1" Université, F-75340 Paris Cedex 07 (FR}.

(81) Etats désignés (national): AE. AG. AL. AM, AT, AU. AZ,
BA. BB, BG.BR. BY. BZ. CA.CH,CN. CR, CU. CZ. DE.
DK. DM, DZ. EE. ES, FI. GB. GD. GE. GH. GM, HR. HU,
D, I, IN. IS, JP. KE. KG. KP. KR. KZ.LC.LK.LR. LS.
LT, LU, LV. MA. MD, MG. MK, MN. MW, MX. MZ. NO.
NZ. PL. PT.RO.RU. SD. SE. SG. SL SK. SL. TL. TM. TR.
TT, TZ. UA. UG. US. UZ. VN, YU.ZA, ZW.

(84) Etats désignés (régional): brevet ARTPO (GH. GM. KE.
LS. MW, MZ. 8D, SL. §Z. TZ. UG. ZW). brevet eurasien
- (AM.AZ.BY.KG.KZ MD.RU. TJ, TM), brevet européen
- (AT.BE.CH,CY,DE.DK.ES FL.FR,.GB.GR.IE.IT.LU.
MC. NL. PT. SE. TR). brevet OAPI (BF, Bl. CF, CG. CIL.

CM. GA, GN, GW, ML, MR, NE. SN, TD, TG).

Publiée:

Avec rapport de recherche internationale.

Avant V'expiration du délai prévu pour la modification des
revendications, sera republiée si des modifications sort
regues.

En ce qui concerne les codes a deux lettres et autres abrévia-
tions, se référer aux “Notes explicatives relatives aux codes et
abréviations” figurant au début de chague numéro ordinaire de
la Gazette du PCT.

¢54) Title: p-D-5-THIOXYLOSE DERIVATIVES, PREPARATION METHOD AND THERAPEUTIC USE

(54) Titre: DERIVES DE B-D-5-THIOXYLGSE. PROCEDE DE PREPARATION ET UTILISATION EN THERAPEUTIQUE

R

I
OYO .
R<o Oﬁ
'o)\o '

R/OT

&)

e}

Cine

- (57) Abstract: The invention concemns
a 4-methyl-2-ox0-2H-1-benzopyran-7-yl
5-thio-f-d-xylopyranoside compound of formula
(1} wherein: R epresents a C,-Cs alkyl group, which
is linear, branched or cyclized. a mono-unsaturated
CyC; alkene grouwp, a2 C;-C; hydroxyaikyl group
or a C3-Cy alkoxyalkyl group. The invention also
concerns the method for preparing said compound
and the therapeutic use thereof as antithrombotic
substance.

(57) Abrégé: La présente invention concerne un
composé de 4-méthyl-2-oxo-2H-1-benzopyran-7-yl
5-thio-f-D-xylopyranoside de formule (I) dans
laquelle R représente un groupe alkyle en C,-Cs qui
est linéaire, ramifié ou cyclisé, un groupe alcéne en

C2-C; mono insaturé, un groupe hydroxyalkyle en C2-Cs ou un groupe alkoxyalkyle en Cy-Ce. Elle concerne également le procédé
de préparation et I'uiilisation en thérapeutique, en tant que substance antithrombotique, de ce composé.




(54) Title: B-D-5 TH OXYLOSE DERI VATI VES, PREPARATI ON METHOD1AMay 2004
THERAPEUTI C USE [err] Abstract: The invention concerns a

4- net hyl - 2- oxo- 2H- 1- benzopyran-7-yl  5-thio-[err]-d-xyl opyranosi de conmpound
of formula (I) wherein: Rrepresents a (Jerr]-Cerr] al kyl group, which

Is linear, branched or cyclized, a nonounsaturated {err]-Cerr] alkene
group, a (err]-(err] bydroxyal kyl gnroup or a (ferr]-(ferr] al koxyal kyl
group. The invention also concerns the nmethod for preparing said conmpound
and the therapeutic use thereof as antithronbotic substance. 17 May 2004
- D- 3- THI OXYWBE DERi VATI [ VES, PREPARATI ON METHOD AND THERAPEUTI C USE The
present i nv.epDisTHIOXTIAISE DERIVATIVES, PREPAFNTRON METBIGH A ND IR APEUTICUSELt O - D-

5-t hi oxyl ose derivatives, nore particularly to the 4-nmethyl-2-o0xo0-211

1- benzo- pyran-7-yl 5-thio-a-D xyl.opyranosi de derivatives of fornula .|

bel ow. It furthdhe prepaiiaenfign relateeiyhtay pbrovehénduseishpendpess. 9iBthese novel
product s agdhioRyloke iderivi@Rres, "mokd QaRRaliyCl (R UOhedyl2 R 2AEDLE2R,
especi al |y Tabl.e .f @’fé ﬁgbd _FP%cumantd, di.Scl oses tbenzlo-
pyr anone3- BYERi 5%y BUo-RD 23 Apsmnauds dexivatyes of farmifla Jybelow. It further
relates to the method for the preparation of these novel products and to their use in
therapeutics.
Prior art :
_ EP-A-0421829, especially Table I of said document, discloses benzo-
pyranone B-D-thioxyloside compounds of formula Jo:

(To)

in which:

XisOorS, .

Y is especially H or COCH;,

R, is especially C;-Cy-alkyl and

R, is particularly H, C;-C,-alkyl or halogen,

which are presented as being useful in therapeutics in view of their effects in the

prevention or treatment of disorders of the venous circulation, especially venous

thrombosis. :

In particular, .the compound 4-methyl-2-ox0-2H-1-benzopyran-7-yl 5-thio-

- |_3.'—D4xylopymnosidc (formula Jo in which X = O, Y = H, R; = CH; and R; = H),

administered orally, exhibits a remarkable activity at doses of 6 mg/kg-and above

in the sense that it reduces the formation of a venous thromibus by more. than 80%.

This acfivity, which is obtained after oral administration, is extremely valuable in

the case of the most.common use of such products, which generally corresponds to

a’preventive treatment. ) |

In fact, the products commonly used at the present time in this field of



in which: Xis 4 o0or S Yis especially Hor COCH3, Rl.is espéebenl2094
C-C-allcyl and Reis particularly H G -C4-al kyl or hal ogen, which are
presented as bei ng useful in therapeutics in view of their effects in the
prevention or treatment of 'disorders of the venous C|rculat|on especially
venous thronbosis. In particular,. the conpound

4- met hyl - 2- oxo- 2H-| ~benzopyr an- 7- yI SRéblo- | 3. D:xylopyranoslde (formul a
toin which X=4, YH R = CH3 and adm nistered orally,
exhibits a remarkabl e activity at doses of 6 ngl kg and above in the sense
that it reduces the formation of a venous thronmbus by nore. than 80% This

activity, wHiesapendcsobfoni exachpld tzmtlcozi@lanm;lnhima?r ﬂ@mﬁﬂ héphri d £mmhbwh

val uabl e i ngdi t t such pro cts I C
general | y. cC r%glagaﬁ%ggi{md %%prqgvenﬁ%gzgg’t & ‘StTaH"F haye tor bguct s
comonl y usé ¥ daenpyseor ﬁullcnmec&uselmjeaionﬂ Shqh ZDQﬂocPe of

t her apeut i Csdmﬁﬁmra&éi@labec i t nd | ow
mol ecul aF {r‘l’a{ % n(;'éﬂIBI ct | a&%ﬁe %ﬂﬂgﬁwnflgf%%m&ﬁﬁﬂﬁﬁi ®to be
adni ni st ere t?!"&rﬂ’é!%i@ qapsule ofallp. Fsumhhrapmmlefof

adni ni st r at view, tl@g&npmhﬂyamrcﬁugm @M{mm IRplesentSa BQtaid 88GIRL iy |1 ked

by the pat 3 ake . .a I et or elatin capsule orally.

From t hi s ptgﬁﬂ; of ck\'/alﬁél\?tvse ?’ﬁ) 86’?6(? ﬁ@sof’%teﬁlj”!&h themodo of -

represent aad'"élf'{sgﬂﬁﬁf’llad\lhﬁh{éﬂd HﬂSOtbfr mmeefd bmtethaatmecﬂiutr&stCl@nﬁ@rﬁmdﬁél? risk

and the cosﬂ&aaﬁﬁggba},@ééwuﬁ&eddm%l ggr&s@l t| 0 It should al so
e pro

be pointed out t in contrast to t 8% use, these

conpounds do not ﬁ?‘ﬁ%‘fﬂéa‘é‘% CPWF‘F‘?W%W@H@@%@@’HSZMHW suffitien@yonpounds
described isolubk ® Dl62182a t6be ad@inisitrell b§igBldoh. Thus they cannot be used in

cases where injection is the only possible route of administration or if it seems
preferable for the sake of convenience to administer one of these compounds in
association with other drugs by perfusion.

Object of the invention

According to the invention, a novel technical solution is proposed for
solving the above-mentioned solubility problem. This novel solution involves
novel 4-methyl-2-ox0-2H-1-benzopyran-7-yl 5-thio-B-D-xylopyranoside
derivatives which have a better solubility in the customary solvents, especially
injectable solutions, while at the same time retaining an oral activity.

Subject of the invention

The invention provides, by way of a novel industriaf product a compound

which is characterized in that it has formuta -

(1)




soluble to allow themto be adm nistered by injection. Thus {hemyceppot be
used in cases -where injection is the only possible route of adm ni stration
or if it seens preferable for the sake of convenience to adnm ni ster one of
t hese conpounds in association with other drugs by perfusion. Cbject of

t he invention According to the invention, a novel technical. solution is
proposed for solving the above-nenti osned solubility problem This novel
solution involves novel 4-nethyl-2-o0xo-2ff-1-bénzopyran-7-yl

5-t hi o- (3- D xyl opyranosi de derivatives which have a better solubility in
the customary solvents, especially injectable solutions, while at the sane
time retai m ngichnRds al ligat, ibritched Sulsyelict CoLCsnlkyl gmnpnhlmmoﬁhmtunawdent i on

Char act of | 24 S dte ol K COMEbaRy BafiFh g b3 5 whi ch

Ris a linear, #xaprding toranofheri feamresofythe linypngop, the o Qﬁhsﬁlﬂfuﬂl&t ed
C2- C3- al kepgy éﬁﬁ:ﬁdﬁ oft {C2ofapo ﬁmﬂrdfxy&th U9 YRoRled Qﬁdcﬁreﬁldaowﬁ Kyl
I on, e method for the

group. Acco Q_anot her f.eat e -inven

pr epar at i oﬁ{l’ﬂ? le-u&} gﬁ’ﬁ& CBFDPF‘B?SrfE Q@OBFW‘%B&‘%WIT%?%%HHQ ng
char act er.i bm:kopyrahﬁaﬂii l!uo:ﬂ@kybpgahdﬁidmfﬂﬁﬂﬂhi[bn reaction of

4- et hyl - 2- oxo- 2H Z- benzopyran-7-y15-thi 0$ -D Xyl opyranosi de of fornula
[1: with a reagent sel ted fromthe group consi sting of a hal ogenof ormat e
of formula RI; Hai-C .

Oﬁ
. .
~o o

with a reagent selected from the group consisting of a halogenoformate of fonﬁula

(I7T)

Ik
Hal~C—0-R
Il (I1I)
O
and a pyrocarbonate of formula IV:
(R-0-C-).0
[l 2 (Iv)
o ;

in which R is a C,-Cs-alkyl group, a C;;—Cg-alkené -group, a- C;3-Cg-alkoxyalkyl |
group or 2 C,-Cs-hydroxyalkyl group in which the alcohol function is protectcd by
a protecting group, such as a trialkylsilyl group for cxample and Hal is a halogen
atom (especially F, Cl or Br, the preferred halogen here being chlorine).

This method involves protecting the OH function of the group R = Cp-Cs-
hydroxyalkyl before carbonation and then deprotecting it after said carbonation.

The procedure is as follows, depending on the nature of the group R. When
R = R’ = a linear, branched ot cyclic C;-Cs-alkyl group, a monounsaturated C,-Cs-
alkene group or a C3-Cg-atkoxyalkyl group, the reaction II + I or H + IV is carried
out.



Il O and a pyrocarbonate of formula 1V: (R-OC) 20 (1V) @TMayabdsLh Ris
a G -Cs-al kyl group, a C2-C3-al kene group, a C3-C6-al koxyal ky[ group or a
C2- C3- hydr oxxyal kyl group in which the al cohol function is protected by  a
protecting group, such as a trialkylsilyl group for exanple, and Hal is a
hal ogen atom (especially F, O or Br, the preferred hal ogen here being
chlorine). This nmethod involves protectd ng the OH function of the group R =
C2- C3- hydroxyal kyl before carbonation and then deprotecting it.after said
carbonation. The procedure is as follows, depending on the nature of the
group R Wwen R=R = a linear, branched or cyclrc Cl- Cs al kyl group, a

nonounsat ur at ed WhegR aRkea&C@r@uhny g@i %
#_i)_ 04 4

Ega((::% i ﬁ;d }14-111&&3}[ 206xol3H - ﬁ%\ézb@é%gﬁ H)é ??[81?- 31 e of formula I[ 1s

o] gr.ou
4- et hyl - ‘f&'&e‘gﬁ){l it gfﬂ%ﬂﬂamﬂwofiomlmm xylopyranoside of fornula Il
S carrled out with a hal ogenoformate of forrrula 11l bis: Hal-CGCOR 11 O

(I'llbis) in which R" is-a C-C3-hygf.9 group with its OH function
protected and Hal is a hal ogen ato efr ne@lgﬂ&) and the resulting
compound i s then subjected to a dep ot ection |on of the hydroxyl

group, for exanple by reaction with “hydrofluoric acid solution if the
protecting jkidh R8 i@, H@lh§7¥r zla]}(yl &31%]&1& \ilifncttlgg protected and Hal
- is a halogen atom as defined above, -and the resulting compound is then subjected
to a deprotection reaction of the hydroxyl group, for example by reaction with
hydrofluoric acid solution if the protecting group is a trialkylsilyl group, to give the
compound of formula Iin which R is a C2~C3—hydroxyalkyl group.

According to yet another feature -of the invention, on the one hand a
phaimaceutical composition is provided which is characterized in that it compzises
a therapeutically effective amount of at least one compound of formula I in-
association with a physiologically acceptable excipient, and on the other hand the
use of a compound of formula I is provided which is characterized in that said
compound of formula I is used for obtmmng an antithrombotic drug intended for

. therapeutic use to combat disorders of the venous circulation,
Detailed descnptwn of the invention

Methyl, ethyl, propyl, 1-methylethyl, cyclopropyl, butyl, 1-methylpropyl, 2-
methylpropyl, 1,1-dimethylethyl and pentyl groups may be mentioned among the
C;-Cs-alkyl groups which are suitable accordmg to the invention.

Vinyl.and allyl groups may be mcntroned among the C;-Cy-alkene groups.
which are suitable according to the 1nvent10n. In this case a monounsaturated
alkene group denotes an aliphatic group contaitting only one C=C double bond.

- Methoxyethyl, ethoxyethyl mcthoxyethoxyethyi and ethoxyethoxyethyl
groups may be mentioned among the C3-Ce-alkoxyalkyl groups which are surtable
according to the invention. |

2- Hydroxycdlyl 2-hydroxypropyl or 3-hydroxypropyl groups may be
mcntloncd amoug the. Cz-C3-hydroxyalkyl groups which are suitable accordmg to
the invention. : '

Among the compounds of formuia I, which are 4—mcthy1~2—oxo-2H—l—
-benzopyran—'?—yl 5-thio-B-D-xylopyranoside l:ncarbonates those in which R isan .



compound of fornmula | in which Ris a C2-C3-hydroxyal kyl grotpMap2004di ng
to yet another feature of the invention, on the one hand a pharnaceuti cal
conposition is provided which is characterized in that it conprises a
therapeutically. effective anbunt of at |east one conpound of fornula | in
association with a physiologically, acceptable excipient, and on the other
hand the wuse of a conpound of forrmula:l is provided which is characterized
in that said conpound of fornmula | is used for obtaining an
antithrornbotic drug intended for therapeutic use to conbat di sorders of

t he venous circul ation. Detail ed description of the invention Mthyl,

ethKIi proa?@ig&u dthukﬁ@hgkm paycpeferedy! , butyl, 1-nethyl propyl, g~

met hyl pr opy 1 | et nt ups nent i oned anong

the - 8 af oyt PRBRLiR tﬁ*wﬁ“ﬁcamaﬁ Pintoes ety BE mEPE By Bt | on.

Vi nyl and a]aymbgumup$ﬁma9nbEWhEhﬁkmmédbaﬂmngﬂiIﬂnmﬂﬁwﬁmﬁhMKEﬂﬂoﬁgroups

whi ch are ﬁp* gﬁhﬁFéﬁqug&ﬂgﬂgg:the I nvention. In this case a

nonounsat ur at’e ene group denotes an aliphatic group containing only

one C=C doubl e: bond. Methoxyethyl, ethoxyethyl, methoxyethoxyethyl and

et hoxyet hoxyet hyl groqbs may be nentioned anong the C3-Cb-al koxyal kyl

groups which are suitalye according tQ thelinvention. 2-Hydroxyethyl,

2- bydr oxypropyl or 3- hydr‘ ypropyl , gy be nentioned anong the

C2- C3- hydr oxyal I'cyl . %roup‘ whi j ¢ accordi(@@)to the invention.
Anong t he conpound - net hyl - 2- oxo-211- 1-

benzopyran-7-yl 5-thio-13- D-xylopyran05|de trlcarbonates those in which R

is an . 17 May 2004 5 ethylogfoup or a methyl group are preferred The

conpounds of fornmula | ¢ advant ageously be prepared by neans of  a) a

carbonation reaction in which 4-nethyl - 2- oxo- 2F+I-benzopyran 7 yl 5-thio-

3- is reacted with a chloroformatc of formula THa:

) cl-¢c-o-rR- = |
il . (I1r1a)
O

or a pyrocarbonate of formula IV:

F-0-G10

&)

in which R is a linear, branched or cyclic C;-Cs-atkyl g‘rorlp, a monounsaturated
C-Cs-alkene group, a C3-Cg-alkoxyalkyl group or a C;-Cs-hydroxyalkyl group in
which the hydroxyl group is protected by a proteeting group, -especially the
t-butyldimethylsilyl group, the reaction being carried-out in an anhydrous solvent,
such as dlmethylformanude for example, in the presence of an aprotic base, suchas
4-(dimethylamino)pyridine for example, at a temperature of between 10°C and "
80°C for 1 to. 10-hours to give the compound of formulaT-in which R retains the
‘same meaning as in the reagent 1lia ot IV; and '
b) if necessary, in the case of thie preparation of 4 compound of formula I in which
Risa hydroxyal[cyl group, a deprotection reaction of the hydroxyl group, especnally
by reactior with hydrofluoric acid if the protcctmg group is a t—butyldlmethylsdyl .
group, at room temperature, in a solvent such as acetonitrile for cxample '
When R is a C;-Cy-hydroxyalkyl ‘group, the carbonation reaction is
preferably effected by means of a chloroformate. The protecting group of the. OH -



D- xyl opyranosi de of formula | Z His reacted with a chl orof or tiamay@bo4 or nul a
l1lTa: A-COR 11 (Illa) 0 or a pyrocarbonate of formula NN (R-0-c--) ZO
(I1V) Oin which Ris a linear, branched or cyclic Ct-Cs-al kyl group, a
nonounsat urated C2-C3-al kene group, a C3-C6-al koxyal kyl group or a

C2- C3- hydr oxyai kyl group in which the hydroxyl group is protected by a
protecting group, especially the .t-butyldineihylsilyl group, the reaction
bei ng carried out in an anhydrous solvent, such as dinethylformam de for
exanple, in the presence of an aprotic base, such as

4- (di met hyl am no) pyridine for exanple, at a tenperature of between 10C and
80C for | t(fundtﬁ)dmustsbehmrg?medﬂ'y’h&amﬂmmmdldlb -J@ORhétidn dothifit &a 1R retai ns
the sane I.n ent or. | V: .an f necessary, in the
case of threEE glrla g%gr(gﬁn d ¥ g@'?rpoﬁ‘%%}lto ?%‘Pﬁu?”ég Srfséri#)cﬁmc'i’é"f sthe

hydr oxyal k;ﬂfefﬁff%pmfﬁlﬂééﬁrmﬂmtsﬂMmﬂ t he hydroxyl group,

especi al | y by tHiepapeiiit %ﬁiﬁ%&ﬁ%%‘ﬁe%'ﬂe fonTnth R +18854 g & ouP 's a
t - but yl di rret ¥ Si I yI r.oom t enperat ure, VEn u
acetonitri &

()

1o
Blelhaoletips, whiclpbancts.adpapisiesed tuyicghanupitbort ho

car bonat i orsubcamm:tetmsly,l or inpaednouslp) or R the ol oPY PEERSISN.OFTIR thithpdue0r mat e.

The protec Ma 2004.6funt| n. nust b re readily

cl eavabl e ichgﬁoﬁhgrywéﬁ;%%ﬁ}t%% Qe yhich can, ‘g‘m‘\’% fllyufarng

depr ot ect i éRamplergslatinshpsudasi bletsairch sOhGon @) bé taked orally. t he pr eferred

protecting grouHRoRiponds’ dfofatha'T 4 uSFAYR therapeutics on account of their

antithrombotic activity and are of particular value for the treatment or prevention of

disorders of the venous circulation, especially for corecting certain hematological
parameters perceptible in the venous system.
The Examples which follow, together with the results of pharmacological
tests, which in no way imply a limitation, will afford a better understanding of the .
value of the invention.
Example 1
4-Méthyl'-2-oxo-ZH-l-benzppyran-.-'I-yl 2,3,4-tri-0-.methoxycarbonyl-s-thio-ﬂ;
D-xylopyranoside :
A solution of 2-g (6.17.10" mol) of 4-methyl- 2-0x0—2H—1-benzopyran—7—yl
5-thio-f-D-xylopyranoside in 20 ml of dimethylformamide is prepared at 70°C and
then cooled to about 25°C. 10 mg (0.8. 10 mol) of 4——d1methylarmnopyndme are
. added, followed by 3.85 ml (36.10° mol) of dimethyl pyrocarbonate. After stlrnng
for 4 hours at room temperature (15-25°C), a further 3.85 ml of dimethyl pyro-
catbonate are added and the reaction medium is stirred at room temperature for 6
‘hours. “The mixtuce is then filtered and concentrated under reduced pressure and
the residue is purified by chromatography on silica gel using a toluene/acetone
mixtare (6/1; v/v) as the eluent. The pure fraction is crystallized from an. acctone! :
cther mixture, filtered off and dried to give 1.92 g of the expected product i in the
Torm of a white powder (yield = 2 63%).
M.p. =168°C
[odp?! = -77°(c = 0.37; CHCL)



The therapeutic conposition can be in the formof a sol utionj7 blay2004
preparation convertible to a -solution, which-can be adm ni stered by
injection, either . subcutaneously, or intravenously, or in the formof. a
perfusion. The therapeutic conposition can also be presented in a form

whi ch can -be admi nistered orally, for exanple gelatin capsules, tablets or
a solution to be taken orally: The compounds of fornula T are useful in

t herapeutics on account of their antithronbotic activity and are of
particul ar value for the treatnment or prevention of disorders of the
venous circul ation, especially for correcting certain hematol ogi cal

par anet er SEgasmplsd i bl e in 'the venous systen1 The Exanpl es which foll ow,

LT e ac SRR o8P o L o BRI B3R SO eartip b e B0 Y ™
i nventi on. Xﬂnwmesmw Met hyl - 2- oxo- 2f - 1- benzopyr an-7-y1
2,3,4-tri-0- m?’t’me«x Hﬁ &twbaaﬁea %Iaimrﬁpaw IpBwaes Bidhy'-On of 2-9

(6 17.10"3 nnlg - 2- OX0- 2 enzopyran

5-t hi o- P-DI&#) b)f?'é??ﬂ&gdd’fp??dﬂ??ﬂ Q@%F@@%ﬁ?ﬂ’f*dr%ﬁpfdéaﬁ theplimgthiybd at 70C
and then ppotsborat: i8bgliced With diéthyipyrétatiodateol ) of

4- di met hyl d| ne are - added, followed by 3.85 nml (36.10-3 mol) of
di met hyl W ate. After.stirring for 4 hours at roomtenperature

(15- 250), ﬁllbuH-ﬁé?(@BSGﬁ;ICHClsﬁl met hyi pyro- carbonate are added and the
reaction i stored at roomtenperature for 6- hours. 'The mixture is
then fil t%concentrat ed under reduced pressure and the residue is
purified bMethphieseZéhinpenropyran-d¥lga3.4réiir(rpropaxygavheonytsithived- ni xt ure
(61.1; vfvp-gdepyransdident. The -pure fraction is crystallized from

o o o Sy e b 5575 bt Elgusthuimpiapeloind ig33gmC\
=168C - . off pyrilihe is7pfepared an8. BY :miCHB!I73)0> mol) of. propyl chloroformate are

added at 0°C, followed by 1 g (3.1.10° mol) of 4-methyl-2-0x0-2H-1-benzopyran- .

~ 7-yl 5-thio-B-D-xylopyranoside. The reaction mixture is- stirred for 1 hour, a .
further 1 ml (8.9.10° mol) of propyl chloroformate is then added and stirring is
continued for 1| hour. The mixture is then hydrolyzed in ice water and extracted
with ethyl acetate. The organic phase is washed with dilute hydrochloric acid
solution and then with water, dded and finally concentrated under reduced
pressure.  The residue is purified by chromatography on silica gel using .a
toluene/ethyl acetate mixture (4/1; v/v) as the eluent. The pure product fraction is
crystallized from an ethyl acetate/ diethyl ether mixture to give 1.13 g of the

. expectcd product in the form of a fine and light white solid (yleld 63%).
‘Mp.=134°C o

{adp” =-57° (¢ = 0.37; CHClg_)
ExampleA =
4-Methyl-2-oxo-2H—1—benzopyran—7—yl 2,3,4-tri-O- butoxycarhonyl-S-tlno—B-D-

| xylopyranomde A _

.. The expected product is obtained in the form of a white cottony solid
(ylcld 85%), after crystallization from diethyl ether, by following a procedure

- arialogous to Example 3 except that the propyl chlorofounate is rcplaced with butyl
chloroformate.
M.p.=120°C
fodp? =-51° (c = 0.45; CHCls)



17 May 2004 7 Exanple 2 17 May 2004
4- Met hyl - 2- oxo- 2H 1- benzopyran-7-yl. 2, 3, 4-tri - O et hoxycar bonyl - 5-t hi o- $=D-
xyl opyranosi de The expected product is obtained in the formof a white
powder (yield 78% by follow ng a procedure anal ogous to Exanple 1 except
that the dinethyl pyrocarbonate is replaced with diethyl pyrocarbeonate.
Mp. =176C[a]p T -72 (¢ = 0.465; CHCK3) Exanple 3

4AMet hyl - 2-.0x0- 211- 1- benzopyran-7-yl 2,3, 4-tri-O propoxycarbonyl -5-thi o-~-
D-xyl opyranosi de A. solution of 100. ng ((18. i0 3 .nol) of 4-di

met hyl am nopyridine in 12 m  of pyridine is prepared and 2.1 m (18.7.10
3 cool) of. ExampldS chl orof ormate are added at 0C, followed by 1 g (3.1.10

1) of 4- ] _ t hi 0- D- xy1 d
cool) o 4ot 35 koA I 0 oty 378 81571

The reaction mxture IS stifrre
of propyl AR Scthio-BD-xrlenyeamesideand stirring is continued for 1 hour.

The mxture is tTkNeipssied pyadaet isdbbtafdia HRs f(ﬁ‘ﬂldoﬁﬁﬁgégﬁlﬁ? solfd Uiclﬁt hy|

oricracrd

Coruti on anPhER ofiefaac Brocedii auelasrs o arompie & xeapt e the.nwey! r cduced

pressure. T@om&mwr@madﬁthednaﬁylphf@naﬂ@gf&ﬁﬁhon silica gel using . a
t ol uene/ ethﬂ acgt Qaf:e m xture. (411; v/v) as the eluent. The pure product
fraction is ystallized from an ethyl acetate/ diethyl ether mxture to

give 1.13 dlode Fl”ré3°@x-p‘é€156(§3fﬁ'ﬁhhuct inthe formof a fine and 1ight white
solid (yielHxainpRY¥ - Mp. = 134C. = -57.(c =0.31; CHCIS) Exanple 4 .
4-Methyl-2-oxo-2ﬂr-l-benmpymn-7-yl 234 -tn-O-(Z-methoxyethoxy— .
carbonyl)-5-thio-B-D-xylopyraneside
. The expected product is obtained in the form of a Light white powder
(yvicld = 80%) by following a procedure analogous to ‘Example 3-except that thc
propyl chloroformate is replaced with 2-methoxyethyl chloroformate.
M.p.=118°C
[0 = -69° (¢ = 0.65; CHCl5)
Example 7
4-Methyl-2—oxo-2H—l—henzopyran«?—yl 2,3,4-tn-0-(2-propenylcarbonyl)-S-
thio-f-D-xylopyranoside
The expected product is obtained in the form of a pulverulent white solid
(yield = 8%) by following a procedure analogous to Example 3 except that the
propyl chlofroformate is replaced with allyl chloroformate.
M.p. = 120°C
~ [odp? =-57° (c = 0.46; CHCl,)
Example 8
4-Methyl-2-oxo-ZH-I-benzopyran-‘I-yl 2,3,4—tn-0 -(ethenyloxycarbonyl)-5--
~ thio-B-D-xylopyranoside
‘The expected product is obtamed in the form of a white powder (yield="
57%) by following a procedure analogous to Example 3 except that the propyl
chloroformate is replaced with vinyl chloroformate.
. Mp.=120°C -
[oJp™ =-45° (c = o._47;‘ CHCl3)



4~Met hyl - 2=0x0- 2H 1- benzopyran-7-yl 2, 3; 4-tri - O but oxycar bomy7iMay Lodsn- ~- D-
Xyl opyranosi de The expected product is obtained in the formof a white
cottony solid (yield 85%, after crystallization fromdiethyl ether, by
foll owi ng a procedure analogous to Exanple 3 except that the propyl

chl orofoanate is replaced with butyl cRhloroformate. Mp.=.120C Ca]? -51 {c
= 0.45; CHCI3) 17 May 2004 8 Exanple 5 4-Met hyl - 2- oxo- 2H 1- benzopyr an- 7-yl
2,3,4-fri-0O (2. methyl propoxy- carbonyl)-5-trio-~-D xyl opyranosi de The'
expected product is obtained in the formof a fine white solid (yield =

89% by fol Ipmlm-p[(quure anal ogous to Exanple 3 except:that the
propyl chl o chl oroformate. -M p.

= 114C [a] o' fl;@“{%éll‘ﬁe éﬁgg@l?ﬂ@%r%kégﬁf%ﬁhyl 2- oxo0- 2H
1- benzopyran-7 yl AXoButiénfofi 3. Dg 2¢17e6 mo&mmxw{[gar-mgwifm?trﬁhym r
whi te ponder OPGRBPGABSIERGE B°HF| Q0PGRS BP0 ehupirting, igolds B $ampi e 3
except t hatdichleronmthany lis px‘npajﬂd)ﬁmi ME)lutmnne pdé@deﬁoyw:ls@t@a mzhm«;fe]ﬂ)gyl
N o b el otktyne 5 €-0E80 SR R
10 mi of dichloromatRane, cooldd to 0°C. When the addition has ended
' reaction medium is stirred for 2 hours and then brought back to room tcmperature.
A stream of argon is then bubbled into the mixture for 30 min to drive off the
residual phosgene. The residual solution is used directly for the next synthesis
step.
PREPARATION I
4-Methyl-2-ox0-2H-1-benzopyran-7-yl 2,3,4-tri-O- [(2-[x1, l-dlmethylethyl)~
dimethyisilyljoxylethoxy]carbonyl]-5-thio-B-D-xylopyranoside
A solution of 500 mg (1.5.10° mol) of 4-methyl-2-oxo0-2H-1-benzopyran-7-
yl 5-thio-B-D-xylopyranoside and 50 mg (0.41.10° mol) of 4-(dimethylamino)-
pyridine in 25 ml of pyridine is prepared. This solution is added dropwise to the
chloroformate solution obtained in Preparation I, with stirring. The reaction
mixture is then stirred for 18 hours at room temperature. 50 m! of dichloromethane

and 100 ml of water are then added. The phases are separated and the aqueous
phase is extracted with 50 ml of dichloromethane. The combined organic phases
are washed with water and then dried over magnesium sulfate and concentrated
under reduced pressure. The residue is purified by chromatography on silica gel
using an ethyl acetate/hexane mixture (3/7; v/v) as the eluent to give 1.13 g of the

- expected product in the form of a light yellow pasty solid (ylcld 79%).

" Example 9
4- Methyl-Z-oxo-ZH-l-benzopyran-7-yl 2,3,4 trl-O-(Z-hydroxyethoxy-
.carbonyl)-5- tluo-B-D-xylopyranosxde . : -
' 880 mg (0. 95.10° mol) of the compound obtamed accordmg to Prcparatton'_
II are dlssolvcd in 40 ml of acetonitrile, and 0.25 ml of 40% hydrofluoric acid is
‘added The reaction mixture i$ stirred for 5 minutes at room tcmpcrature and then- '

- concentrated under reduced pressure.. The residue is ch:omatographed on sﬂlca gel
using a dlchloromethauc!mcthanol mixture (9/1; v/v) as the eluent to give 486 mg
of the expected product in the form of a white powder (yield = 87%).



thi o-~i - D-xyl opyranosi de The expected product is obtained ini7Mag2004m of a
pul verulent white solid (yield = 8% by follow ng a procedure anal ogous to
Exanpl e 3 except that the propyl chloroformate is replaced with ally!

chl oroforrrate. Mp. = 120C [a]Jo z = -57 (c = 0.46; CHO 3} Exams . . . -
4-Met hyl -2 . oxo-2B- | - benzopyran-7-y12, 3, 4tri - O (et henyl oxycar bonyl ) - 5-

t h- ro--nyI opyranosi de The expected prgduct is obtained in the formof a,
white powder (yield= 57% by follow ng a procedure anal ogous to Exanple 3
except that the propyl chloroformate is replaced with vinyl chloroformate.
Mp.. =120C .. .- [a]p23 = -45. {c = 0.47; CHC13) ' 1 7 May 2004.9

PREPARATI ONM.p. 297P83C 1- Di et hyl et hyl ) di ni et hyl ISI) lyl] ](c)xy] et hyl

hi f S .Q g (17.6 10.3 no o]

g [FE? grgﬁr@thylgjtht( QI met C?l) sily Qs]oxy]ethanol and 1.3 ni (19 3.1(i 3
mol ) -of pyridi neTh® P%nglcahﬂ@h’lltﬁr rietisaefethe sompewnisedcandihgt thithe sol ut i on
I s added dr @j¥ehtén t‘@asadgmagﬁgfa@doﬂ, 1Gheatd dffaategpoo(g%@ *‘?ﬁfﬁaﬂ% p&%ﬁgene I n

or onet hane,

t ol 3.1 os e) and 1
Cgmugget f)l Og'miﬂﬁ ?‘{ﬁfe é?fﬁ ‘gﬁgﬁd‘s follpws: r eaction nmediumis stirred
for 2 hours and Theexparbnmgis memmdneﬁﬁea?ﬂmm malé ras hRAGAIGY ar gon

nto dr|v t he . residual
Lﬁo;ggﬂePUbﬁge@r%e; g%dt(ﬁgio uiﬂtg f"félg)su gom ﬁ%&%g‘;@ﬁ“g‘@ﬁf%eg S
step. PREPAfmmni¥ered either orally (tubage) dissolved or suspcnded in PEG 400, or by
infravenous injection dissolved in PEG 400. The concentration of the compounds
is calculated so that the amount of solution absorbed is 2 ml/kg by oral
administration and 1 ml/kg by intravenous injection. The compounds are generally
admiinistered intravehously at a dose of 5 mg/kg. If the test is performed after oral
administration, the amount administered is calculated so as to correspond to about
2.10% mol/kg. Thrombosis is induced at a time T (2 h, 4 h or 8 hours) after the
administration of the product, and the thrombus formed is removed and weighed.
To induce this thrombosis, a venous stasis is created under hypercoagulation
according to the technique described by WESSLER (J. Applied Physiol. 1959, pp-
943-946), the hypercoagulatinig agent used being a solution of activated factor X
(Xa) having a concentration of 7.5 nKat/kg; supplied by Biogenic. The results
‘obtained, expressed as the percentage inhibition calculated relative to the weight of -
a thrombus obtained in the absence of active principle in the vehicle, are collated in
Table I below. The activity of the test compounds was checked at different doses
after they had been administered either orally (p.0.) or intravenously (i.v.). The
thrombosis was induced 4 hours or 8 hours after oral administration of the
compound and 2 hours after intravenous administration. By way of comparison,
Table I also shows the results obtained with 4—methyl~2—oxo-2H—benzopymn—7—yl '
5-thio-B-D-xylopyranoside, which is described in EP-A-0421829 cited above and
‘is referred to as D in said Table I (this compound is insoluble in injectable solvents,
especially water and PEG 400, and cannot be administered intravenously).
| Aftér intravenous administration, the compouud§ according to the invention
~ exhibit an antithrombotic activity which is substantlally equivalent to that obtained
by oral adrmmslrauon of the comparison product D, although the onset of action is
more rapid. These compounds, which retain a good activity by oral administration,
can be presented either in injectable form in order to obtain a rapid effect, or in an



4- Met hyl - 2- oxo- 211- 1- benzopyran-7-yl 2,3,4-tri-O[[2-[[f. 17 May 2004

(1, 1-dinethyletityl)- '

di met hyl si | yl ] oxy] et hoxy] car bonyl ] - 5-t hi o- - D- xyl opyranosi de A sol ution of
500 ng (1.5.1(-3 nol) of 4-nethyl-2-oxo-2H 1-benzopyran-7 yl

5-t hi o-f 3- D- xyl ogyranosi de and 50 ng (0.41.10-3 nol) of 4-(dinethyl am no)-
pyridine in 25 ml of pyridine is prepgred This solution is added dropw se
to the. _chloroformate solution obtained in Preparation |, with stirring.
The reaction mxture is then stirred for 18 hours at roomtenperature. 50
m of dichloronethane and 100 nl of water are then added. The phases are
separ at ed amlly atiserbabledous in phigs &0 awid the watblclonitks aS@cidtedowith repeat

di chl or onghiaafss. The conbi ned organi ¢ phases are washed with water and
then dried “over nagne5|un1sulfate and concentrated wunder reduced pressure.
The residue is Thwrens bafopulaedywith physiphgically %qcpn'teucgwpleawﬁgwm et hyl
acet az e{j heixeody ; ?i&idl{l@fdr%lﬁ mj#:d&bljéioﬁ:?&) l?él pdred ﬁnﬁb&iﬁll:e dﬂe? 1 h(;g%
expected produ n e of. alig e = :
Exanpl e 9 ﬂaﬁﬁﬁﬂfk fh “@PE%?QQQ?HSB:F é§?m9f g%mﬂ¥F “ki 2gﬁéﬁ¥oxyethoxy-
car bonyl ) e8eht hnmoomanyhg)pbomm tal 600889 afut (I€as bnd @F th@lc)mmbuﬁdseoﬁ:orrpound
obt ai ned cRfiding to Preparation Il are dissolved in 40 nl of -
acetonitrilTe, and 0.25 m of .40% hydrofluoric acid is added. The reaction
mxture is Stirred for 5 nminutes at roomtenperature and then
concentrat ed. under reduced pressure. The residue is chromatographed on
silica gel "~ using a dichl oronethaneJnet hanol nmixture (9/1; v/v) as the
eluent to give 486 ny of the expected product in the formof a white
powder (yield = 87%. 17 May 2004 10 Mp. = 97-98C laln~ = -76 (c.= 0. 35;
CHCl 3) The pharmacol ogi cal activity of sonme of the conpounds according to
the invention was dennnstrated by neans . of a test which reproduces
venous



t hronbosi s and: whose operating protocol is as follows: The ekpbay@8dds are
performed on non-fasted Wst.ar nale rats weighing 250 to 280 g, divided
into groups of 10 animals each. The test products are administered either
orally (tubage) dissolved or suspended in PEG 400, or by intravenous
injection dissolved in PEG 400. The concentration of the conpounds is
calculated so that the amount of sol utypn absorbed is 2 nil/kg by ora

adm nistration and 1 ngkg by intravenous injection. The conpounds are
generally admnistered intravenously at a dose of 5 ng/kg.. If the test is
perfornmed after oral admnistration, the ampunt adm-nistered is cal cul ated
so as to correspond to about 2.10"JABRLERg. Thronbosis is induced at a
time T (2 h, 4 h or 8 hours) after the admnistration of the product, and
t he thronbus formed is removed and wei ghed. To induce this thrombosis, a
venous stasis is created undgr hypercoagul ation according to the technique
descri bed by WESSLER (Jo Appdi ed Physiol _ 1959, pp. 943946), the

hyper coagul ati ng agent U§§ﬂp%eing a solutionjof activated factor X (Xa)
having a concentratign of 57. 5 nKat/kg; suppliled by Biogenic. The results
obt ai ned, expressed as~phe ‘pefcent age gn cal culated relative to the

wei ght of a thronbus obtai ned i the ce df activeprinciple in the
vehicle, are collate OW e ackyvity of the test conpounds

was checked at different 8oses- after t hey h8d beé®n adnministered either
orally (p.o.) or intravep Oo(iv.). The thronbosis was induced 4 hours
or 8 hours after offal %dm stration of the conpound and 2 hour's after
i ntravenous adm ni stration. By way of conparison; Table |I also shows the

results obtained wth 4-nethyl-2-oxo-2H benzopyran-7-yl 5-thio-~i-D
Xyl opyr anosi de, V\:hl ch |s described in EP-A 0421829 cited above and 1is

referred t (this conmpound is insoluble in injectable
sol vents, | especially wafer and: PEEbﬂﬂ@uvan ARA MR ploe dﬂkﬁ&%ﬁﬁbed
i ntravenoysly). Affter |n5£avenou 88Hg|str tion, .the canpou s accprding
to the i njedroduer fexhi bit an antfith act 59 wh me/kgdbsthntial |y
equi val ent] to that| obtai ned by Joral=a8i ni $t r aT =chh of he'pemn@rlson
product D, r“!Et hf“ h the onset off action is .
' i -CH; 84% (5) 81% (9) |- 6% (9
Ex. 2 -CH,-CH; 13% (5)
Ex. 3 -(CH;),-CH; 1% (5)
Ex. 4 . -(CH,);-CH; 60% (5)
Ex. 5 CH2£H(CH3)2 65% (5)
Ex. 6 _-(CH;),-OCH; 52% (5)
Exﬁ?r -CH,-CH=CH, 66% (5)
Ex.8 | -CH=CH, 65% (5) ~
Ex.9 (CH)yOH | 21% (5) 93% (11) 29% (11)
(- D* 1. - | - ] 8% (6)‘ 15% (6)
Note : ' : ' " -
| The umber i m brackets indicates the dose adtmmstcrcd in mglkg
1* Dis thc oompound of formula ]I mentioned in thc descnpt:on




more rapid. These conpounds, which retain a good activity bytomMaly 2004

adm nistration, can be presented either in injectable formin order to
obtain a rapid effect, or in an 17 May 2004 |' orally absorbable formin
order to avoid the trouble or risks associated w th repeat injections.
They. can be formulated with physiol ogically acceptable excipients to give
a directly injectable form an 1njectl8ble formto be prepared i medi ately
before use, or a solid formfor oral adm nistration, for exanple a.gelatin
capsule or a tablet, .. each unit containing about 25 to 500 ng of at | east
one of the conpounds of fornula L . 17 May 2004 12 TABLE t (Y) Activity

Y.V. Activity p.o. Activity.p.o. PrQWMq?(rrg/kg) (my/ kg) (ng/kQ)
T=2hT=4hT=8h Ex. |- CH384% (5)87% (9) 66% (9) Ex.2-CH2-CH373% (5) Ex.3

CH3 0,
CH2) 2- 71 % ( 54}-Mcthy1 -2-0x0-2H-1-benzopyran-7-yl  5-thio-B-D-xylopyranoside com-
-pound, characterized in that it has formula I:

R
O

+5ry m
RfOT

O

in which R is a linear, branched or cyclic C;-Cs-alkyl group, a monounsaturated
Cy-Cs-alkene group, a Cz-,C3-hydroxyalkyi group or a C3-Cg-alkoxyalkyl group.
2. Coméouﬁd according to claim 1, characterized in that R is methyl; ethyl,
propyl, l-methylethyl, cyclopropyl, butyl, 1-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl or pentyl. '
3. ~Compdund accotding to claim 1, characterized in that R is vinyl or allyl.
4, Compound according to claim 1, characterized in that R is methoxyethyl,
. ethoxyethyl, methoxyethoxyethyl or ethoxyethoxyethyl:
5. Compound according to claim 1, characterized in that it is 4;methyl—.2—oxo
2H-1-benzopyran-7-yl 2,3,4~t1i70¥éthoxycarbonyl-5-thio—|34D—xy10pyr€lnosid¢.
6. Compound according to claim 1, characterized ixi that it is 4-methyl-2-0xo-
* 2H-1-berizopyran-7-y1 2,3,4-tii-O-methoxycarbonyl-5-thio-B-D-xylopyranoside.
1. Method for the preparation of a compound of formula I according to claim
1 in which the group R is 2 linear, branchied or cyclic C;-Cs-alkyl group, a mono-
‘unsaturated C,-Cs-alkene group or a C3-Cg-alkoxyalkyl group, said process being
" characterized in that it comprises the carbonation reaction of 4—_methyl—2—oxo—2f—[—l-
. - benzopyran-7-yl 5-thio-B-D-xylopyranoside of formula II:



Ex. 4.- CH2)3-CH360% (5) Ex.5-CH2-CH(CH3)265% (5) Ex. 6-(CH2)2MaziE8052% (5)
Ex. 7- CH2- CH=CEIl 266% (5) Ex. 8- CH=cH265~ (5) Ex; 9-(CH2)2-0H27% (5)93% (11) 29%
(11) D *------- 84% (6) 15% (6) Note : - The nunber in brackets indicates the
dose administered in ng/kg- * Dis the conpound of forrmula |l nentioned in
the description . 17 May 2004 13 CLAIMS 1. 4-Met hyl - 2- oxo- 2H4- benzopyr an
7-yl 5-thio- f -D xyl opyranosi de com und, characterized in that it has
formula I: (x) in which =R is a linear, branched or cyclic G -C5-alkyl
group, a nonounsaturated C2-C3-al kene group, a C2- C3-hydroxyal kyl group or
a C3-C6-al koxyalkyl group. 2. Conpound according to claiml1, characterized
inthat Ris nethyl; etfyl, propyl, 1- et hyl et hyl , cycl opropyl, butyl,

1- net hyl propyl, 2-nethy pra - di et iyl et hyl or pentyl. 3. Conpound
according to cla|n11 By Ris vinyl or allyl. 4.
Conpound accordi ng t H zed [in that &1} nethoxyethyl,

et hoxyet hyl, met hoxy : 8f, yet hyL 5. Conpound accordlng
to. claiml, characterized inh that it is 4=nethyl-2-oxo 2H |

- benzopyran-7-y12, 3, 4tri - Q& hoxycar bonyl - 5-t hi n- ~3- D- xyl opyr anosi de_ 6.
Conpound according to claflim 1, characterized in that it is 4-nethyl-2-oxo-
2H=1- beri zopyran-7-y12, 3, 4.

tii-O nmethoxycarbonyl =5-thin-j 3- nyl opyr anosi de. '
th 1¥ selectcd from the group consisting of a halogenoformate of foriula

Hal- Cc-0-R
i (IIT)
0
" and a pyrocarbonate of formula IV:
(R-0-C-).0
Il 2 (1V)
o

in which R is a linear, branched or cyclic Cy-Cs-alkyl group, a monounsaturated

C2-Cs-alkene group or a C;-Cgs-alkoxyalkyl group and Hal is a halbgen atom

(especially F, Cl or Br). ' :

_8. - . Method for the preparation of a compound of formula I in which R is a Cy-

C3-hydroxya]kyl group, said process being characterized in that it comprises the

carbonation reaction of 4—methyl-2—oxo—2H—l-benzopymn -7-yl 5-thio-B-D-xylo- |
i pyranomde of formula 1L

(IT)

‘with a halogenoformate of formula Ilbis: .



7. Method for the preparation of a conmpound of fornula | acco? Mag@004 cl ai m
1 in which the group Ris a linear, branched or cyclic G -Cs-al kyl group, a
nono- unsaturated Cx-C3-al kene group or a C3-C6-al koxyai kyl group, said .
process being characterized in that it conprises the carbonation reaction
of 4-nmethyl -2-oxo0-2H 1- benzopyran-7-yl 5-thio-~3-D xyl opyranosi de of

formula I1: 17 May 2004 14 with a reagent’ selected fromthe group

consi sting of a hal ogenoformate of fornula [Il: Hai.-CGOR Il (IIl) O
and a pyrocarbonate of fornula IV: (RO'1-)20 (IV) Oin which Ris a

‘'t near, branched or cyclic C~-CS-al kyI group, a nonounsat ur at ed

C2- C3- aI kene group or a C3-C6-al k(ﬁ"’} group and Hal is a hal ogen atom

(especially F, O or Br). 8. Met hod ff or the pdB8bis) at i on of a conpound of

formula T in which Ris a - C2- C3- hyd)oxyal kyl group, said process being

characterized in that it conprises the carbonation reaction of -

4- et hy 1- 2inoxhick B"lis b&PzGphydronyalkyl goup iwith-its OH- fugdiion protegredsindddaf f or nul a
Ll

X Ublvwsg N 3shAhAGERAY SR iRl S et thé kbafingconlfBind Wtheh JubfRbick” O R
to a dcprotectlon reaction of the OH function of the hydroxyalkyl group by reaction

with hydrofluoric acid solution to give the compound of formula I in which R is a

C»-Cs-hydroxyalkyl group, in an anhydrous solvent, in the presence of an aprotic
base, at a temperature of 10°C to 80°C for a period of 1 to 10 hours.

9. Pharmaceutical compesition, chdracterized in that it comprises a therapeuti-

cally-effective amount of at least one compound of formula I according to claim 1

in association with a physiologically acceptable excipient.

10.  Use of a compound of formula I according to claim 1, characterized in that
" said compound of formula I is used for obtaining an antithrombotic drug intended

for therapeutic use to combat disorders of the venous circulation,



in which R" is a CZ-C3-hydroxyal kyi group with its OH functithMayadest ed
and Hal is a halogen atom as defi ned above, and the resulting conpound is
then subjected to a deprotection reaction of the OH function of the

hydr oxyal kyl group by reaction wth hydrofluoric acid solution to give the
compound of fornmula I in which Ris a CZ-C3-hydroxyal kyi group, is an
anhydrous solvent, in the presence of an aprotic base, at a tenperature of
10C to 80C for a period of ‘1 to 10 hodses. 9. Pharnmaceutical conposition
characterized in that it conprises a therapeuti- cally-effective anmpunt of
at | east one conpound of formula | according to claiml in association

wi th a physiologically acceptabl e ABSTRAMT. 10. Use of a conpound of
formula |- according to claim1, characterized in that said conmpound of
formula | -{ s used -for obtaining an antithronbotic drug intended for
therapeutih%ESH“FB“@%Nﬁ&H“GPSBr efhylf2-pxe2{te hbeszopyrapdI-gk | Hthio-B-BBSTRACT
The i nvent kglopgncstdd\condpotmieF BtAnla @x0- 2H 1- benzopyran- 7-vy|

5-thio-[err]-D xyl opyranosi de conmpound of forrmula (I) [err]  wherein R
represents a Cerr]-Cerr]-alkyl group, which is linear, branched or
cyclized, a nono- unsatgrated CJerr]-Clerr]-al kene group, a
Clerr]-Clerr]-hydrexyal gyl group or a Cerr]-Clerr]- al koxyal kyl group..
The invention al so 53E5érns the nethod for preparing said conpound and the

.therapeutic use therebf as antithronbic pubstance.
: T Y + .

(1)

wherein : :

- R represents a-Cy-Cs-alkyl group, which is linear, branched or cyclized, a mono-
unsaturated C,-Cs-alkene grouﬁ, a C,-Cs-hydroxyalkyl group or a C;-Cs-
alkoxyalkyl group. The invention also concerns the method for ﬁréparing said
compound and the therapeutic use thereof as antithrombic substance.



