; OPQRSTUWKYZ[\ | “e3eN| V6T375 JULY 2002 1 Novel aromatic amides, 5 jypy 2002
preparation nmethod and application as nedicines. The present invention

relates to new aromati c am des, their preparation process and their use as
medi canents. A subject of the invention is the conpounds of fornula (1) Z

OH Y R2 R6h4,,~,, R7 *166166* ORS R~N O OH RO O in which: R3

represents an oxyg t-0 r..an. N-Nal k1 ar | k2 radical Jin whi
and al k2 represent%gﬁ%%1%&F%Pg:figﬁg%ggﬁt fﬁgggaﬁﬁopomf%g

- Y
ch al kli

0 f? carbon atons

optionally interrupted bunehapplidatdoaxkgemedidipbyr, or nitrogen atons,

optionally substituted by one or nore hal ogen atons, by an aryl r

adi cal

optionally substituted by one or nore hal ogen atons, by a heterocyclic

adical . by ORcORERER: Rineh R adiaaks 1 which,Baap0d Rhusgentical or

different X ( om one anot represent a c
substi t utbeial pyeppadidéah ponatasai agduphebrgusar bonmedbagnents.

rogen atom an opfionally

JULY 2002

2 Ra and Rb f o0 LGARLNgE PhihshienPLRO9EN:ALORLEBNALE L ENeY Aea] 0f ned a

het er ocycl e an contaln In a I on ano eroatomcC

oxygen, ddhphur or nitrogen,

TR ST
MR

osen from

(1)

- Y represents an oxygen atom, or an N-Nalk; or NOalk, radical

in which alk; and alk, represent an alkyl radical, containing

up to to 12 carbon atoms optionally interrupted by one or

more oxygen, sulphur or nitrogen atoms, optionally

substituted by one or more halogen atoms, by an aryl radical

optionally substituted by one or more halogen atoms, by a

heterocyclic radical, by one or more

Ra

N

N
Rb

radicals
in which Ra and Rb identical or different

from one another represent a hydrogen atom, an optionally

substituted alkyl radical containing up to 8 carbon atoms, or



X represents a hydrogen atom a hydroxyl radical, a |linear, branghggr9r2002
cyclic al kyl, alkenyl or alkynyl radical optionally interrupted by one or
nore oxygen, sul phur and or nitrogen atons, containing up to 12 carbon
atons, optionally substituted by one or nore hal ogen atons, by a

het erocyclic radical, one or nore free or esterified OH C---N, Ra N/ NO2,
\ radicals in which Ra and Rb, identical Rb or different, represent a
hydrogen atom an al kyl radical containing up to 8 carbon atons, or Ra and
Rb formtogether with the nitrogen atom #o which they are |linked a
heterocycl e EPUIRNKH YoPRNE AN, RhNEhe el EEGALLTEROFE N LAM dHichT Ogen.
sul phur or oxygen, or X represents an al koxy radical or a O.-C e “radi cal
in which Re aepriesieweds aghe bt kgdyqledivbarhceat st trgrupnt edgie@on at ons,
optional |y substiduthedcb¥ahe QodBN ¢85 the substituents indicated above,
or X represents an NRcRd radical in which Rc and Rd identical or different,
represent a PXMFOGeFUAPBHT 0P dh-t99¢#  r adi cal containing up to 12 carbon
atons, optiogatdpresehsti b Uk RrdyerORR o, HOREdixingagbst | t Mantsdmdi cat ed
above, or Rc and Rd formtopgether with the nitrogen atomto which they are
l i nked a het'%‘f%%de%p‘[:%ﬁ’g? Iaﬁ%’dnt A KPRyt a%tar%g?y“h’ t EA94t3 M chosen from
ni trogen, subghiltnadn yoxygensupted wgpbaseat snardyukyagan sulpialogart atrom or a
free, etherifhgd or eégeringquFH.%achaLé i, RZ Iepresent s g.gpgygi en or
hal ogen at o™ " B FUEY D002 F -2 R "PepPesents G Mydr 6gen° at O an afkyl
radi cal contsubdtigutpdt by Somardgomoaeohslogem dfainggebyatongterdR ywadpresents a
hydrogen atom or an al kyl radic cont ai ni ng. up 4 carbon atoms, - RL
represents apﬁﬁﬁFQQeﬁnﬁt%ﬁ]m%fﬁi ggr?rb?ﬁh%%bﬁuﬁig%ycﬁgﬁ’aIkyI, al kenyl or
al kynyl radical containing up to 8 carbon atons, optionally substituted by
one or nore hal ogen atons, &3C---N radical, an aryl radical containing up
to 14 carbon atons, - R$r(€presents a hydrogen atom an O al kyl radi cal
contai ning Uyt 0 4 carbon™~at onsradicgiltshén RBicleptaesedt 8banidéktyicadr

CH2- O-al kyl radical, in whi &8 al kyl represents an al kyl radical containing
up to 8 carbon atons, or 2-propenyl or ethenyl - R~ represents a hydrogen
atom or an al kyl radical containing up to 8 carbon atons, - or R6 and R7
form toget heg, ‘MitfrEeEQﬁ'tP%%@n@mamygpo%m%t%ﬁrXnaa[k Ng eNtAini ng up to
8 carbon atons, as well as the salts of the conmpound of %ornula gl), when

t he conmpound®BRiPGPAUFR ¥9)P KaFEC] BEITE: fAUNEAE R AR EXEMIESEETsal t s
there can aIu_SiQ;hbehaen;%@@qmnl tdt@ns abt Ghli@t:ci nerck Watdle g hexéold ﬁw'traggolag'ﬁds_:
acetic, propionic, trifluoroacetic, efic, tartarjc, nethanesul phonic,
benzenes i pIGHS2paY aF o EMESd BRBRTCE K/ S@nCEr FRSSHy i Gt oni o
hydr oi odi c, sitmplkeni csupbtosphor ogygad, especi@ddrgsshearar,aldtdyyl succi ni c or
I auryl sul phonj g agi ds. .In the definition of the substituents: - the alkyl,
al kenyl or alkynyl radical is preferably a nethyl, ethyl, propyl,

i sopropyl, n-Butyl, isobutyl, terbutyl, decyl or dodecyl, vinyl, allyl,

et hynyl , propt yl, cyclobutyl, cyclopentyl or cyclohexyl radical, - the

hal ogen is preterably Fluorine or chlorine, or bromne, - the aryl radical
i s preferabl yGHeRpheagicaladincahich Rperemteseasychncatiadi daldicdlpr ef erably
the 5 JULYo2Q@2n4ngYig dyls RYHEA!I hdbdy) .og®ibhdYly PYSAzica Byrim dyl,
pi peridinyl, piperazinyl ui nucl i di nyl QvaO|¥|, I soxazol yl, norpholinyl,
i ndol yl, i Mz BFyFOr Hetizi THeS2EF G ELUERt AW e BSH , azeti di nyl
aziridinyl radixcakprdssmi PpanRiceul aidsed) a6t wafichhge i dsrvemd eaehsithe
conpounds of fornul a él) in which Y represents an ox%?e }9ton1 those in
which Y reprids&it §¢BRINO- EPETT SR df cCRY I 9P ShhitsR™ RE K§15Padﬁgéfa ont ai ns
up to 4 carheontatoimsg dprceedxanphebbhosteond) wipitéhnY1 e prdsaritatedebNOCzHS
radical . Amng the prefg r%f%or%%ggkl %Sm]?s‘; %@%C'ﬁ\@%%é’&‘e} &' &cCaRq P&y

. or more ot .t

ment i oned t he "conpounds™ of nu iC
form together with the nitrogen atom to which they are linked
a heterocycle optionally containing another heteroatom chosen
from nitrogen, sulphur or oxygen,
- Z represents a hydrogen or halogen atom or a free,
etherified or esterified OH radical,

- R; represents a hydrogen or halogen atom,



represents an al kyl radical containing up to 4 carbon atonms and $rguLy 2002
particular the CH3 radical, or also those in which X represents an NH2
radical, or also those in which X represents the: ~O NH(CH2)2 N radi cal
Anong the preferred conpounds of the invention, there can be nentioned the
conpounds of formula (1) in which R represents a HC C-Cl-i 2 radical those
in which R represents a hydrogen atom or also those in which R3 represents
a methyl radical, or also those in which Z represents a hydrogen atom or
al so those in which R2 represents a hydrogen atom or also those in which

R represent  apeXéBed@diLalydr8heR! 80ohN0SE dikyihighi 8BS JULY 2002 S
represents a nethyl radical, "or also those in which R represents a nethyl

radi cal , tHE¥EIRIRA ER B § o esoss ef hy | hadlage®aRtofthose in which R6

and R form w tdepiBeeh 88 bompMidyenC akbines rt e Ay ¢hapeat yl radical . Among
t he preferred cqnmpounds of 4the invention, there can be nentioned the

conpounds VHEYEIBHEHaM R Fon! iR AtR&Feafter in the experinental part and
qui te parti-€w,arbyrédmntconpbyadsgen dto, 3,1ihead, anchrthetherpepdlicd s of

general formyl a (L), have a ver od_gntipiotic.activity o ram bacteria
such as staaprﬁﬂvﬁdcSé'é??ygt?repatelogé‘g’ci ,ragﬁ(éﬁ?m%%'&tcail,mé‘ﬁt 3?0‘&%0%0%,‘3': P8teria,
anaer obes. atlvascoppbuodsl bf dubstiituerti by can drheweboheldrusednas a

medi cament s _ibp t he t{)eat ment of ger sensjitive infectipns and in
particul ar,Cih "eAAEAf ¥ A5 SEBLERE SORTR HE " 4Bh{P obb@dPo8ept i caeni as,

mal i gnant sdwajafsyl ococci a of the face or skin, pyodermtis, septic or
suppur ati ng wounds, boils, anthrax hl egnons, i pe|.as ,and acne,
st aphyl ococc}leg SRS Sy P Y HERIGY %%Osf‘f’- i90¥ ?’u%ﬁ%%{? [gacc{hcé‘langi na,
br onchopnewmmwticanipal wpriar Vi sapponattoms, st rept ococci a such as acute
angina, otiti L.ngsi ti | a8 1 DR, PREUPFRCQSCI u pneunoni a,
bronchitis ar?gtgié;)hg%eripz.leséﬁgg p‘?rt(l) uctysl OQ) gﬁéqf)(raelgtg%t E‘{lg?@éealnlt’i glrliﬁ are al so
active agaividchi atkel i mrpresgnsedapyagby heralicia lasorbehmigtd luestpPnd | uenzae.
Therefore g 56Bhestods, 48 'rggggii&ne{@n#pe conmpounds of formula (1) as

r

medi caments. A mare particula ubject of7the invention is, as nedicanents,
t he conpourd&’i FRR e SaBollBd B_IP ettt oF aBnpbkinksadacadbj ect of the

invention icen2hsRiddeuphay maecgubbrahc&RAPOSi tions containing at | east one
of the medi canents defi ngcg above ?‘s active ingredient. These conppositions

can be adminP&t 85 €8y bttdhItoIeEEEA VIR Bt e dPoPoat e By thEEal route
as a topi caarapphi caig aconeaihhegskp nt@mml datbods anendy aneselbubstitee 5 JULY

2002

salts of the compound of formula {(I), when the compounds of
formula (I) have a basic function.
As examples of salts there can also be menticend the salts
formed with the following acids: acetic, proplLonlc,
tr%fluoroacetlc, maleirc, tartaric, methanesulphonic,
benzenesulphonic, paratoluenesulphonic, hydrochloric,
hydrobromic, hydroiodic, sulphuric, phosphoric and especially
stearic, ethylsuccinic or laurylsulphonic acids.

In the definition of the substituents:
- the alkyl, alkenyl or alkynyl radical 1s preferably a
methyl, ethyl, propyl, isopropyl, n-butyl, iscobutyl,
terbutyl, decyl or dodecyl, vinyl, allyl, ethyanyl, propynyl,
cyclobutyl, cyclopentyl or cyclohexyl radical,
- the halogen is preferably fluorine or chlorine, or bromine,

- the aryl radical 1i1s preferably the phenyl radical,

- the heterocyclic radical is preferably the



preferred adm nistration route is the buccal or injectable routes Jihey 2e0e
be solids or liquids and be presented in the pharnmaceutical fornms commonly
used in human nedi cine, such as for exanple, plain or sugar-coated tablets,
gel atin capsul es, granul es, suppositories, injectable preparations,

oi ntnents, creans, gels; they are prepafed according to the usual nethods.
The activeg,] ie ! i € - i r . W t he

exci pi ent Ytgggﬁy gigggll%&tg{%gg'e ‘g%g%&\ g'egﬁf%:%?i){l: jr?rbgéfﬁﬂgin%ﬁshch as talc,
gum ar abi gipkac8osl, Sp@pehaz MMPNEShUIHhGE Bad Bl gl , COLQBo YL [ er, aqueous or
non- aqueous vehicles, fatty substances of animal or vegetable origin,

paraf fi n depkaaelybs, mgrpkol snyvarindel vkt t ingdaseypbr shemrz bridad by ¥yi ng
agents, preservatives..These conpositions can.also b resented in the form
07 8 powkbr LY ChliedtR b Ber b Soor o at R birpof BESUY S TH AT hppr opr | at e
vehicle, for exagple, pAPYIOYER: CsSbfEdt oMatigs . i dJhendpse pdnimd stered is
vari able according to the affection treated, the patient in question, the
adm ni st ratkmpoundsit ef afdrmvbka pf bdutt wohsh déreepréesectan e, for exanpl e,
conpri sed between 50 and 3000 per day by oral or injectable route for
an adult PE¥YIERLYBf el P p}’bdﬂt(’:{%.‘ i%%%[‘:é%‘%/n%? R ]ro‘?‘laq?’sc so a
process for LRS-k eRaralien Platibe composnds @f fOraulaKdd o chas actsy i zed
in 6 that a conpound of formula (11)! RR R~ Rsif~~~~'" OCR HOOWZ OH O
CAW R3 O éképple thhde 2002wiidchn Whreprédentadiloal SORE, R3Jidal R5, R6 and R7
retain their previous neaning, ONrepresents a bl ocked hydroxyl group and
W represents XRORY kipe Rreefiyed rerrAtnEd i hi Hiagiriperbior dHdidich Stons,

i's subjec - i CRAPAD! er pf ;| 0 ing the OR
CNOR r%%?‘g%?ég?ﬁ%i ?%e‘?%e‘gg%r?@%%gfg? ons cagia)blleﬁ ﬁk{ll%r%duci ng the OR
11 1 C N eRSréagheal aiR angy Rlrd@i@dNi dign tt deh Ingpngy i 0314 e dig,atornid t he
action of an agent capable of rel easing the hydroxyl radical fromthe OW
radi cal , andoinheanpitehal Hee i Th dRddgadgent @dpabltéose pspWRarhgXW by

t he X radlircal V\Qi cSh és 'ffrer el%talfrorp %lllé%l 25 galikylwh.-chts)( t he opti onal
action of " FRT GRS cHpabize T8 Rt odlicPig ot e 9 adi &R Bhi'ch is different

from oxygespresents the:
r/”\\o

radical.
Among the preferred compounds of the invention, there
can be mentioned the compounds of formula (I) in which R,

represents a

HC=C—CH,—

radical

those in which R represents a hydrogen atom, or also those in
which R; represents a methyl radical, or also those in which
Z represents a hydrogen atom, or also those in which R,
represents a hydrogen atom, or also those in which R,

represents an OCH; radical, or also those in which Ry



- to the optional action of a salification agent. The products of jorywui@o2
(I'l') used at the start of the process of the invention are new products,
the preparation of certain products of forrmula (I1) is given hereafter in

t he experinental part. The other products of fornmula (11) can be

synt hesi zed by anal ogy with the processes described in the experinental
part. A neeprpathteubamestbjlechdobalhecik-n¥&Bbi 6Roks Lhewk0BRORNAS of
formula (11) the preparation of which is given in the experinental part. In
a preferréapéﬁﬁgagﬁeﬁtmethéliﬁeﬁeaaétiéhogﬁ thewhigh R Yexp@megit@ RIC- N- ORS

radical is,carried.out ip, several stages, fi |y the acti of a
substitutg(liFl ? ﬁﬁgﬁ %@rtgP8ﬁeph8nV %ﬁﬁogbng%a7e¥ofﬁeﬁl§heg§8tion of a

conpound ghrherMdhacR AFRi &8 wWAbRhaReyangpBnt gl alnqtbgir previous nmeaning
the OH group is blocked in the formof a tetrahydropyrane, the rel ease of

t he hydrol ysi sAbygngcttehpdebeysed, cobopoerdapbE byet hevawtiom, ofhere

par at ol uenesu| phoni ¢ acig, t he ogtioggl conversion of the W radical to the
X radi cal “@RdPEhBeREABRS| BRC of CTRAURAF JHReEP PECRAFRF AN obt FEEHR ding to

the standgedeEPCeSsescnEobxbbeiNehadl Bhrei bndSyh oL LU RIS ARLT o

of an am ne. A subject of the invention is also a process ¢ rized in

t hat the pomgdoahdsfofotpuka 8}13,1S pnépared by the action of a conpound of
formula (11l) R Rgll i,) ~,. OOHR5 (Ill) HOCOH in which R5, R6 and R

retain their prbeipusdoetsi af oenarsdbnpormal of (fprinava {1 X8ry doddLY 2002 5
9 Z HR2_H i Z.retain their %hgxious neani ng,

C.O.R3.( IV).in which R2 R an
t hen of aaTBlBFg%kénag%b%tho?nt%ﬁa?reé’ FrIRy PUFRdPcas b2 PGPFGW ng
conpoundssbfepoonutai( | phgumveonely, asnt arecoact hehbetveta a sy sgtenf t he
present invent%ﬁ&’c&ﬁﬂ@&%&s of the invention can therefore be used as
medicaments in the treatment of germ-sensitive infections and
in particular, in that of staphylococcia such as
staphylococcal septicaemias, malignant staphylococcia of the
face or skin, pyodermitis, septic or suppurating wounds,
boils, anthrax, phlegmons, erysipelas and acne,
staphylococcia such as primitive or post-influenzal acute
angina, bronchopneumonia, pulmonary suppuration,
streptococcia such as acute angina, otitis, sinusitis,
scarlatina, pneumococcia such as pneumonia, bronchitis and
diphtheria. The products of the present invention are also

active against infections caused by germs such as Haemophilus

influenzae.
Therefore a subject of the invention is the compounds of

formula (I) as medicaments.

A more particular subject of the invention is, as
medicaments, the compounds indicated above as preferred
compounds.

A subject of the invention 1s also the pharmaceutical
compositions containing at least one of the medicaments
defined above as active ingredient.

These compositions can be administered by buccal,

rectal, parenteral route, or by local route as a topical

application on the skin and mucous membranes, but the



1520 25 30 Hr-lpi~~~".. p HOl NfeO ~l~~ii~. O HO N eO O and $ajuE¥r~2002
,, OHHO OH The followi ng exanples illustrate the invention w thout

however limting it. 5 JULY 2002 10 Preparation 1: ethyl

7-[[ 6-deoxy-5-C net hyl - 4- O net hyl - 2- (t et r ahydr o- 2H- pyr ane- 2-yl ) - al pha-L-1y

x0- hexopyr anosyl ] oxy] 4- hydr oxy- 8- net hyl 62- oxo- 2H 1- benzopyr ane- 3- car boxyl at

e STAGE A: ethyl 7-[(6-deoxy-S-C nethyl-4-0Onethyl-alpha-L 5

| yxo- hexopyedeosed) exiplind streahybn2 ronbed4iEphbry bmerhdx 8r) ifklectable

1- benzopyrgg% =3-carboxyl ate A solution containing 80 g of ethyl

7- hydr oxy- 8- nmet hyl 2- oxo- 4- (phenyl net hoxy) - 2H 1- benzopyr ane- 3- car boxyl ate in

1 200 nl of netﬁyp§n§a6hP6r§aél#§ agi tagbddgnded BR Br§6RNE6dalAnEhRere.

52.07 g obhbrmaexutiIchi MEbRyk- éoﬁmaaubyhsbdlyﬁohamaaymaaeéenandsaéh225g of
triphenyl - hi ne are_added at OC.

hosg g EE ||sogi E¥ azocayr boxyl at e
i s introdd@&dSEETBES APLEFORE ﬁBﬁ?roFOF 88tF8 gtSanBPéntPenpBPatere, 34
g 15 of tgmaham¢bphespbbaetande25 Gnykecoabdel poppapykiansecavhorytate, are

added agaiDofgl 6i0 LhctacrLed Ut Lar I8oNAULs b ADI ROLf erperature

f ol | owed By evapora one- me -an erin e suspenS|on
el uti ng wrekhppe - toEbénéﬁtngspnogyedaeeéh@r mngradeeogs 83N Maen t he

product ZQné5§F5§aEgdp@§§htbﬁeugﬁc1glahsgua§u£&§p §QcliSQRr PRYLe al cohol i's
carried out. After saponification in 700 mM of hexane/ethyl acetate m xture

(4-1), 64Pﬁa§m6Fe§6&§ﬁ% ﬁPBEBE%tﬂgnﬁbFHFHeastHéicrsgﬁ§e6ré§1Ft is in the
EollowLnglsFagee SEﬁ&EcB ﬂbb%ésfuh(ﬁtdeﬁxye5 EbthhMEtﬁeE>nEQR§éu§ &kﬁS )
triethyl si a- L 0- he ranoQ et = 20X0-4 e met
oxy) < 21t 1BBRaGHEP e Y8R A4 By F AL BV 0OG S bPRE S ob bt FONTE} off STAEEERTS 500
n of nethyliene, chh@afdeplQeagvaatedsundéycalgonvarlanbleﬂttie@perature. 42

m of dii59Bpapxh fbNyLaBhOgs 2801 8q58ednel | pLdazoley ares30 added. The

solution I's agitat r cool ed down to OC 20.64 m of
tri et hyl chl or 08hPEReCPEPAAHEHORF 0pAR sel o9 ebe 3prafanted, ianthagfeat idh is

carried odt pbQHe?2 hAYESdEH to be dissolved extemporaneously in an

appropriate vehicle, for example, apyrogenic sterile water.
The dose administered is variable according to the

affection treated, the patient in question, the
administration route and the product considered. It can be,
for example, comprised between 50 mg and 3000 mg per day by
oral or injectable route for an adult for the preferred
products.

A subject of the invention is also a process for the

preparation of the compounds of formula (I), characterized in

that a compound of formula (II):

Z OH O
I
C
\ \Wl
o o

(I1)




OC. The reaction nmediumis poured into a nolar solution of sodi BnJuLy 2002
di hydrogen phosphate. Extraction is carried out wwth 35 nethylene chloride
fol l oned by drying and evaporating to dryness. 66.27 g of product is
recovered that is purified on 5 JULY 2002 11 silica eluting with a

met hyl ene chloride mixture at 0.750 of &dcetone. When the product is nearly
| sol ated, ;41 yhlgg tﬁecﬂécﬁlgﬁlguﬁz,‘“é;h 2, MRLOVREN I ke Ro0krEs pn at 1 %
of acet one. sought  product 1§ obt ai hed after 5 saponification in
a hexane/emyioa@ena@elmxt@Werféerﬁﬁ;em&m 1 ¢3bed Mppd rapch 3y rgpmamd 73

00200, Ul ropbbenilan gl 42 02hyy fagflal Seotdingy jugikd g )
(s, 3H) , cArb@6 &npndH)is s1ui@7e ged 1H, J=3. 5 10 and 9 Hz), 4 43 (q, 2H),
753 (a e Baflgifiody %*%% pieatfo bl bl rsredling) te & et hyl - 2- 0

_ (tetrahydro-2H pyrane-2-yl)- 3- C}(trlethyIS|IyI) al pha- L-1yxo

hexopyr anosyl ] oxy] - 8- mey hyk- 2- oxo- 4- (phenyl net hoxy) -2H1 15
benzopyr ane- 3- car boxyl gt e f solution containing 40.9 g of product of the
previ ous stage in 400 %; hyl ene chloride is agitated under argon at
anbi ent tenperature. ewiar of paratol uene sul phonic acid, then | 1.54
m of di hydropyrane are added. 20 Agitation is carried out for 2 hours at
anbi ent teapecature. 6 g of bisodium carbonate is added. The suspension is

agitated for 5 mnutes followed b dllutln W 000, M. hexane/ et hyl
Scetate. MPSURF e (EHIER A L T O - TRRere Shet o Ditr o 1 <
decant ed, the organi ¢yphase is dried 25 over sodi um sul phate and evapor at ed
to dryness. 54.67 ¢ qi] duct is obtained that is purified eluting with a
hexane/ et hyl acetate Iure (4-1). 36.83 g of product is thus obtained.
STAGE D. ethyl 7-[[6-@eoty=508 et hyl - 4- O et hyl -2-0 30

(tetrahydro-2H pyrane- 2-y|)-3-C>(triethyIsiIyI)-aIpha-L-Iyxohexopyranosyl]o
xy] - 4- hyd?%&&c%f met hyl - 2- oxo- 2H 1- benzopyr ane3- car boxyl ate 18 g of product

prepared RnNafdder Prevtiaqws ngt age ial @rréyzd.m@eﬂataaqnigr; solution in 360 n of
tetrahydrofurane in the 35 presence of 240 g of pal | adi u on carbo

fol | oned Byt° BYUES P L2227 39%0h T rﬁf‘paﬁ]ee §hfgagin

little tetsahysr of tsranehe IOW rddidaspol vent is evaporated and a solutlon IS
obt ai ned mhlch isused as it is in the followi ng stage. 5 STAGE E: et hyl
7-1[ 6- deoxy @ %quRQEAOQ?k}%ﬁﬁ*ﬂﬂ of @n agent cdpable of replacing W'

by the X radical which is different from alkyl or Oalkyl,

- to the optional action of an agent capable of introducing
the Y radical which is different from oxygen,

- to the optional action of a salification agent.

The products of formula (II) used at the start of the
process of the invention are new products, the preparation of
certain products of formula (II) is given hereafter in the
experimental part.

The other products of formula (II) can be synthesized by
analogy with the processes described in the experimental
part.

A more particular subject of the invention is the
compounds of formula (II) the preparation of which is given
in the experimental part.

In a preferred embodiment:

The introduction of the



(tetrahydro-2H pyrane-2-yl)-al pha-L-1yxo- hexopyranosyl ] oxy] 5 JULY 2002
4- hydr oxy- 8- net hyl - 2- oxo- 2H 1- benzopyr ane- 3- car boxyl ate A sol ution
containing 15.31 g of product fromthe previous stage in 2S0 m of
tetrahydrofurane is cooled down 10 under argon to OC. 31 m of

tetrabutyl amoniumfluoride (1IMin THF) 8 s added dropw se. The reaction
mediumis diluted with 400 mMl of a hexane/ethyl acetate m xture (1-2). 300
m ' of a solution of |00 of sodi um hydrogen sul phate is added foll owed by
decanting, drying and &vapBrating to dryness. The 15 crude product obtai ned
is solubilized in 20 nﬂ of{ ethyl ether. The reaction nediumis cool ed down
to -10C and 80 ml of p e pR,added under agitation. The suspension
obtained is agitated at -20C, 11 owed by filtering at -16C. The product
obtained is washed with the pentane and dried. 9.4 g 20 of sought product
is obtain ' patation. 2 : :

S acetyl - Db deony CBr & aa RyF. AN TRRERGT BROTR r Shyar oY 2HP By PSR v1) -
| pha- L-| yx@ Bexapgranasygl] oxyhndubydi onyed- peehyleRibiebenmapy| atike2- One
STAGE A 4-(di phenyl net hoxy) - 8- net hyl - 7-(tetrahydro-2H 25

pyr ane- 2- {hP- 2Rt ioBeRfopyFafeorngnetsbogmpia R,ONHR

9- hydr oxy- 8- met hyl +7- (t et - ) -2yl ) - - zopyrane-2-one is
added to égogﬁlcﬁf Ran @%r%&gg%%e%%%%#ég%%ae&q}%; 40C, and a

sol ution of 58tBegoaf gdbppeny! Biazreet banehéntesQ af of di net hyl fornmanm de
is added 30 dropwi se. The addition is carried out over 3 hours whil st

mai nt ai ni igtrabydeaperargre at 40C. Several portions of 3 g of

di phenyl di azo hane.are added, agai n_and agitation,i arried out for one
nour At 40C.  SEPTRECHBARE; Oh- HealOkire palrehlont b et B LR ub et e her
The organigapphdt bonthe Yeehed ¥kt PapAr8UUERANSulpRodik YakD92 13 sol ution of
sodi um bi carbonate, with solution of soda (0.1 Nﬁ, wth water and salt

wat er fol |l owedtby ephponali oonverdignes§. tHaeWt esadiieal stagihat®d in an

i sopropyl ether-hexane m xture (1-2). _The inpsoluyble part is separated and
dried. 5 Eé%calof‘“goﬁbﬁtCﬁ?&ﬂﬁ%foi‘sogbli‘a?n‘éd?a 122 e UYs-5). Rf
= 0. 44. Sléggrgiﬁg to the standard processes. For the Y radical, it

4- (di phenyl nmet hoxy) - 7- hydr oxy- 8- net hyl - 2H 1benzopyrane-2-one 35 mM of a 0.9
M sol uti onsofinhpdrbothhdatr cthei dctnodOofredhaamwinare added to a sol ution
containing a mxture of 20 g of the product of stage A 100 m of

di chl or omet han® 8HBI46b Af BReneRhaRbLon AbFtatFON® iRIEFTFed out for 2
hours at ; = ' t I r v r e
rosi due i SPAReEPRRERY LECRRER HAE BRARNEE P8 HaEhE A PR R Rl o
part is sppatatedcandnronsedcmnpbuhdectotdrmhtohottrthen with sul phuric
ether followed by drying. 15.53 g of product is recovered which is taken up
in ether, separated and dried. 14.54 g of sought product is obtained. NWR
1H (300 MHz, CDC13, ppm) 20 2.31 (s, 3H), 5.62 (s, 1H), 6.3S (s, 1H), 6.78
(d, 1H J= Hz), 7.75 (d, 1H JwrHz), 6.99 to 7.10 (m H), 7.30 to 7.42 (m
H). STAGE C Rgli,
7-[ (6- deoxy- 5- C- net hyl - 4- O net;
| 1

oal pha- L- | yxohexopyr anosyl ) oxy] - 4- (di pheny
met hoxy) - 8- net hyl -2H1_, 5 be rane-2-one A mxture of 91.13 g of

t he product of stage B, : of ITT

6- deoxy- 5- G- net hyl - 4- 0- net hyl \L-Lyx0- hexopyr anose and 86 é i

tri phenyl phosphine in 900 m 6f dixhl oronet hane are cool ed down to 0C. 60
m of diisopropyl azodi carboi9l ate i@H added 30 dropwi se. Agitation is

carried out for 1 hour at anbient tenperature.

in which Rg, R, and R, retain their previous meaning on a

compound of formula (IV)



34 g of triphenyl phosphine and 25 m of diisopropyl azodi carboxyl gt gua¥ezo02
., added. Agitation is carried out for 1 hour at anbient tenperature. 34 g of
35 triphenyl phosphine and 25 m of diisopropyl azodi carboxyl ate are added
.and agitation is carried out for 12 hours at 5 JULY 2002 14 anbi ent
tenperature. Concentration is carried o@ under reduced pressure.

Chromat ography is carried eluting with a tol uene/i sopropyl al cohol m xture
(95-5). After conbining the fractions Ed evaporation of the sol vents,
86.83 g of sought 5 product i after recrystallization from

i sopropyl ether. NWR 1H (@00 MHz ] CDC1B, ppm |.13 (s, 3H), 1.37 (s, 3H),
2.24 (s, 3H), 2.69 (s, 1H)? ' 3.38 (d, 1H, J= 10 Hz), 3.60 (s,
3H), 4.24 (m 1H), 1 0 4.28 (¢ 5. b6 (s, 1H) , 5. 64 (d, 1H, J=1. 5
Hz) , 6. 35 (s, 1H , 7. 18 81 (d, 1H) , 7 . 39 (m 10 H)
STAGE [} HO (o) \\O (IV -

7-[[ 6- deoxy- 5- G net hyl - 4- O net hy -3-C>(triethy|siIylf-élpha-L-Iyxo-hexopyra
nosyl ] oxy] - 4- (di phenyl net hoxy) - 8Rgt hyl - 2H-1- benzopyr ane- 2-one 15 26.6 g of
i mdazole and 70.15 nml of diisopropyl ethylam ne are added to a sol ution
cool ed down to OC, containing 80 g of the product of the previous stage and
600 m of dichloronmethane. 33.5 m of triethylsilyl chloride is added
dropwi se. Agitation is carried out for 1 hour at 20 anbi ent tenperature

fol lowed By, vwaskhng, Wi 8@ 204ReWS nSe@hatiron ek i9edi Wi Rxdr egen BRogphate
(1M, wth water and"with salt water, dryi ng over nagne5|un1sulphate
f|IterimgbandkaogCQQEnatD@nth@?fSSeghgﬂrpxg&ucadnsaﬂecovered which is
purified b c?rg to aphé ilica_eluti ng mntg the 25 dic%loronethane
hoetone. miREUEE1AGVAREOCTEPOURASSOE SPrBROGUAETES BBEaNREA=RANVEE SHER300
Mz, CDCl%h%ﬁ e@ggk Q §9b§gctkbfj hgtéresgnz4lﬁgenﬁloﬂ EZ%e 0. 97 (t, H
J= Hz) Ct, H. [ , 998950 (s, 2H) |

2. 74 (s, 1H) , 3. 31 (d, 1H, J= Hz) , 3 54 (s, 3H , 4. 07 (n1 1H), 4.29
(dd, 1H, J= Hz), 5.50 (s, 1H), 5.64 (d, 1H, J= Hz, 6.35 (s, 1H), 7.28 (d,
1H, J= Hz), 7.81 (d, 1H, J=Hz) , 7. 40 (m . 35 STAGE E:

7-[[ 6-deoxy-5-C net hyl -4- O net hyl - 2- O (t etrahydro2H pyrane-2-yl)-3-O (tri et
hyl si | yl)-al pha-L-1yxo 5 JULY 2002 15

hexopyr anosyl ] oxy] - 4- (di phenyl met hoxy) - 8- et hyl - 2H 1benzopyr ane- 2- one 19 ni
of di hydropyrane and 400 ng af—par at ol uene sul phonic_acid (PTSA) are added
to a solution contai 67 & 519f the produggoof t he—pr evi ous stage and 1
1- of dichl oronet hane. Agi gh is carried out j nutes at anbi ent
tenperature, 300 ny of SA i s\ added. After 30 | 00 ng of PTSA is
added, then anot herHQWO" of PISA Agi tat @i & carriegd out for 20 nore

m nutes, then 10 finely ound sodi um hydrogen garbonate is introduced.
Agi t atd®n is carried out for m nutes, the reag mediumis diluted
with a hexane/ethyl acgjpte nixOtre (1-2) washéd wi tpwater and with salt
water followed by drying, filtering and evapoﬁg?ing t he sol vents. The
product obtained is 15 chromatographed eluting with a heptane/ethyl acetate

m xture (4-1). 77.9 g of sedght product is recovered. NVR 1H (300 MHz,
DVSO-d6, ppm) 0.64 (g, k ), 0.73 (g, H J=Hz), 0.95t0 1.32 ( H,
()

2.2S (s, H, 2.27 (s, H) (d, H J= Hz), 3.4 280d, H, ZJ= Hz), 3.50

(m 2H), 3.93 (m 2H)\3 s , 3.54 (s, H, 4.09 (9 4. ¢ 4.36 (dd, H,
J= HZ)2,54 94 (1), 4966 , /5. S0 H, S.65 (bs), 6.87 (s\ 1H), 7.15 (d,
OH and HOIm 0O
0 2, =
CH =
HO OH

30
The following examples 1llustrate the invention without

however limiting it.



H J= Hz), 7.19 (d, H, J= Hz), 7.81 (m 1H), 7.30 to 7.44, 1.47 300@LY®002
., ', .25 STACGE E

7-[[ 6- deoxy-5- C- net hyl - 4- O net hyl - 2- O (t et rahydr o2H pyrane-2-yl)-3-Otri net
.hyl silyl')-al pha-L-1yxohexopyranosyl ] oxy] - 4- hydr oxy- 8- net hyl - 2H 1- benzopyr an
e-2-one 15 g of the product of the previlous stage i s hydrogenated in 150 m

of absol ute etha Q| I of 30 adium.on carb 10 0).
The cat al YR Ha §h§9 i q%%aH%SﬁYa% 7%?%&3#Jgﬁp§mﬁggyév§p8rated to
dryness. %%é% Hyadyuﬁﬁ#EYﬂd&eOQLQQUeﬁl EA@E xo-hexopyranosyl]oxy] -

3-acetyl -7-[[ 6-deoxy-5- C- net hyl - 4- O net t et r ahydr o- 2H—pyrane 2-yl)-3
_C}(tr|etmwhgqqﬂgyﬁﬂjmqymMMj%ﬂggp 2H~ —benzopyrane -3-carboxylate

R T o e T o R a3 T

14. 37 95Oﬂy&h&hﬁ&@@@&hn@%yﬂh@x@ﬂeﬂkﬁb&h&ﬂ&@&o&b@4}3§hﬁhymﬁedh6h&PF2HGthane
2.72 mM of acetic anhydride is introduced dropwi se. Agitation is carried
out at antiBerzeRvFererdreaghesylatson for 1 hour fol lowed by diluting with
5200 m of dl%hg%q@ttha@%ntwaghh@gaw'bho%ne%ﬂ9qoush§et5&g0§ ﬂétﬁgﬂLum
di hydr ogen phosphate, drying over gne5|untsulphate rrng an
concent r atZinexo-24. (@hgnylreshight ) prddcbeng oplyranged - c8TRCRYate in
3-acetyl - Aololob rde DY ety ﬁ%h@ybné Qi Rt BY 2¢19al@d ung
(tetra gdro 2H pyr ane- 2-y )-alp ha-o }Iyxo-hgéép?ranogn féxaf4aﬁ3droxy 8-nmeth
-2H-1 béﬂ%@ﬁvw&ﬁ@-258n87zg @ﬁ 6rd§orwr§opumﬁ@hyér4r@rmabhyyrénhﬁn©unt
quorlde i h%gragﬁgrqﬁu ang b kRibeduced ¢ 0 a
sol ution coﬁ? yﬁﬁng 1S. 2 ? ﬁe prog E ? ﬁ ngggﬁgugggtgggggnaES 250
m of THFO°Agitation is carrled out under argon for 48 hours at ambi ent
tenperature. T diym,iges 4qis t tate Xture,
washed with ma?grqgng&MAfhdga Pb?gpg? PS??S&%§¥%§gg§y?%gén????@??%gggnd
concent r atli’dy Pdteryopesshoud gfofreacpioduet iesbiobnai hedpwhathres B84id¢urat ed
in 20 ntane, r e nated -and.th ation is repeated
severa t|%égrl%ﬁgngﬁggﬁgghﬁggnﬁﬁgtg?ﬁéd%atgf ﬁg}ggﬁgﬁ iln t he presence of
pent ane, thedarbokyBhéepare bslded bgréd,. Agnsetiiandidr cedriédoduy ﬁérsought

pg?duct |§60§%? ge%ﬁ)%ﬁENggt @e&ggg Wiep BE1ES %ﬁfg%§p°8§5§3? e, T

2.24 (s, @Hp hztfavpgpmsHpnd3f28ted;ngche sHzpen3ias eﬂutihg @;tmtghes 63

(s, 3H, 5
2H) | 89%8 e&%/ 3bpr %RV%H%QEEhﬁﬁ ghﬁf (458" (b“sYhe tﬁe7pﬁ g%ét 1H J=
Ft)~, 20 88afms Hp paEXANﬁkEu@h (2 mnapymylwxyh éar baapeoBy st brolndl

[[6- deox -SQ-QEEEyE Ehyl %lcakxxo hexggxrafos¥l]
xy] - 4hydroxy 8 2 o o §FLTp8enzopyran 3*Car boxani de acid 35 STAGE A:
(4- n|trhphan¢Veahb0natetaoé muhyhre (4-1), 64.4 g of sought product

([ 6 deoxy- 30met iyl 40 78t N¥La®a (Lot LahydERa 2H PYans; 2 ¥hic 2l pha- L

| yxo- hexopyraBEO8Y| keky]L- 2-l1Y 6raxpxG-EeChnktRydxa-8Hnd bRYPZ OPyOaNe- 3- car boxyl
ate 4 of the p roduct of Rreparatlon 1 is dissolved under argon_in 80 n
of netﬁ%|éﬁ§16ﬁ ¥leddyly-2lpBaglsiyyrnbekgPErrASsYE) ervib-8reethyd@-2 g of
4“'trOpheB&ECBLQbHEH?ﬂBEEhB&Q)aﬁﬁeﬂ—béﬁhBﬁQEQHeL§ -EREbLRP1QEL Tor 1 hour at
0C. The nethylene chlforide iS evaporated and the sought product is
obt ai ned. STAGEOBg efhylsalppﬁodeéxymSScagethytn4569nmlhgf -Behyl¢@d0

propynyl o ] car t rQ:2 e
al pha- L- |§§%8E%§§p§?a% %oxy -é ﬁ %?Qﬁg- Fn§$§¥%$ -%%%gé%ﬂg%%%20%§rane-3-
carboxylamé bf1d21509roby®eph9bamgybhyddoﬁyﬁénﬁnefchmod@hqu$aaeeis

di ssol yed, aagg TheolofLPpbiyt Lonmatoey #0005, 3929 81 45, 204 g

hydrl (|n 'S ad
to 0°C, 20. 64 ml of triethylchlor051lane is added dropwise

7-
0
3-
7-
5

over 30 minutes, and agitation is carried out for 2 hours at

0°C. The reaction medium is poured into a molar solution of

sodium dihydrogen phosphate. Extraction is carried out with
35 methylene chloride followed by drying and evaporating to

dryness. 66.27 g of product is recovered that is purified on



carried out for an hour at this tenperature. 4 nml of solution ofstjieLy 2002
. product prepared in the previous stage in dinethylformamde and 940 ng of

di met hyl am nopyridine are introduced at OC into this suspension. Agitation
.is carried 20 out for 1 hour at OC followed by diluting with a hexane/
ethyl acetate m xture (1-2). The organi &¢!'solution is washed with 400 m of
sodi um hydr.qgen syl phat e L uti 00, dried aover. sodiumsul ghat e _and
ovapor at od g i yeka s P e R Ry, ol PR Bt alhad® B8 STace
C. 7-[ ( 6- cemtyne-.Clinenh hed pOodetdty li-s2 n@a(rtlgt rislydited2Hepytdang- 2syl )

al pha- L- | yxo- hexopyranosyl ] oxy] s 4-hydroxy-8net hyl -2-0xo- 2H 1- benzopyr ane- 3-
carboxani&@Iffff$8%§nyﬁ§§yf gé%@%%ﬁée3céé§fépea P&uflanoﬁtt e°pP§duct of

t he previ austsinage 4ils 0di gsolfvedught3produadt dfs betwdhgdr afueane. The
solution aohtain i%.saturate wi_th a%gp iunlh%grodeg at 8§ E?r 10 m nutes
and agi T ateBOral 8IS 4 BREPORY tOMHeraEirEct BLFCUEE BY- 41T uting with
100 m of narhaxansbhet ylz, acecate ppxure (1-1). The organic solution is

washed with 1 m  of 1 di um di hydrogen 35 phosphate solution, then it
is dried ov@rg%adﬂésﬁ5§VS3L§ﬁaﬂ§'aﬁa)gvépgﬂaﬂéd gﬁ?dPQnégsﬁsz gHbf the
iogggtdprqdugt C(:its 3H5|,JUL1142Q@% %&)?bﬁahﬁeﬁd,SﬁA@EH@; mobill]e 1H), 3.28

- - deoxy- 5- C- net -4- O et - al pha-L-| yxohexopyr anos
oxy]-4-hyd¥bx§ﬁ8-ﬂﬁgﬁylgzgéxd§2%3fﬁeﬁ§08§ré%e-éﬂéaP%o§§nﬂé€' 18, J=3.5

(2- pr opy nyhex ) Hear, bamisg 3Iggsten ,5s5agind (3,92af ,t Bespr edyuct uof gtheypy evi ous
stage and 20% n% of p-tol uene-sul phonic acid are_di ssolved in 20 m of

met hanol . 'Ad#t 4B ot Birs JEar FiFdd dufl 3f dPr 1°Hdur '+ 881 dded By drPulizhg with 100
m of hexgnacet byl etaglatre [Texkdbayt-6=t)meBFR-090WnkBhg1 18-6at ur at ed

sol ution of Sodium di hydrogen phosphate, drying and bringing to dryness.
-1 6 g of predsebydsooBHapyeanshrcll) s3pQri(trégtaylisidylivrabhrha-Bslysehyl ene

chl ori de/ l..m r okl Yol Chi_ 1 thyl,gther/ pent ane
m Xt ure. gggggggaggkéggaﬁyﬁp?o%%%ﬂygszo §i%eggh%h§ﬂﬂggﬁgr?goﬁﬁ ,

DVSO- 05  pepfkopyrdfdel3-cikkpoxylatd6 (s, 3H) , 2.20 (s, 3H) , 3. 45, (s, 3H
3.52 (d, 1H), 3.56.(m 1H), 4.14 (m 1H), 4.46 (m 2H), S.20 (m 1H), 5.S9
(bs, Iti), 5.7% fQLlufdBPI E°RFRLIN$NG24Pd? FHRF, PYOduct ot 1H)e BrGYien§ and
8.96 (m @ﬁ@@b'QnZHbS)leBfE%éNRkEeaé chloride is agitated under argon
7-((6-deox¥-5-C1neth | - 4- O- et hyl - al pha- L-1 yxohexopyr anosyl ) ‘

oxy] - 4- hy@FoRfPdehtt hFPREPSUEEmpPphEri AYPPEL RYI P252bRbUSRE 15 BERBOPYF ane- 3-
car boxam dei@7peapynyhoxy) meavbani 6ydrop§teheagkd SIALE. A
7-j[G-géoxy:S-C-nethyl-4-C}ngthyl- -C)%tetrahydroZS ,

2H pyr eﬁﬁ}ﬁﬁf}appﬁﬁ-E§F§k8-h8%5p Pan s?PFBiyft49%96?6§y§%%%?ﬁ?T9$?[2-(4-n1
or phol i nyk) gt Byl 1,3 250X An2kh 1pBRIZEPY LaR8a3Gar PRXam,8ension 15 _

(2- propynyl oxy)carbam c 3'-ester acid 7.5 m of 2-(4-norpholino)ethylam ne
is introdagetdakntiofarsobuhionteentailhovgdlby afilthéengrwduet 1 @0 shhgef B of
30 Exanple 1 in 4 m of tetrahydrofurane. Agitation is carried out for 24

hours at &anBP&afelehp¥lattrbatsl NéweHrBy (il Ut ARG MPERINGEERIO gfater.

hexane/ et el tet rof.u 4- I . ed
7sol ution gpgsgggﬁgggéhgg%gg%% %%oé%ﬁg é%adrg%ﬁgggégﬁpﬁnéﬁég?3%?3%#%%%te and
‘evaporx i 6get0s38idhypsatphateganli s0upbiapeadust dignobs ai neds7 gSogULY 2002

19 STAGE B: 7-[(6-deoxy-5-C nethyl -4-0O nmet hyl - al pha- L-1yxohexopyranosyl)
oxy] - 4- hyBFOKRyc8- ket ahFahngd- thabr pAoPayFiedhgl it Pngxei -4 - benzopyr ane- 3-
carboxam de, (207 9PKDY! QXY 2687 REML G 8 18515 36163 g of product is

thus obtained.

STAGE D: ethyl 7-[[6-deoxy-5-C-methyl-4-O-methyl-2-0-

30 (tetrahydro-2H-pyrane-2-yl)-3-0-(triethylsilyl)-alpha-L-lyxo-
hexopyranosylloxy]-4-hydroxy-8-methyl-2-oxo-2H-1-benzopyrane-
3-carboxylate

18 g of product prepared in the previous stage are
hydrogenated in solution in 360 ml of tetrahydrofurane in the

35 presence of 0.240 g of palladium on carbon followed by



5 0.97 mmol es of the product o~ the previous stage is dissolved 3 Uy rdoad
. methanol. 100 ng of p-tol uenesul phonic acid is added. Agitation is carried
out for 1 hour at anbient tenperature. A further 80 ny of

~p-tol uenesul phonic acid is added. Agitation is carried out for 3 hours
followed by 70 diluting with 50 i of alhexane/ethyl acetate mixture (1-3),

washing w 1I1ter1n uii 9 of sﬁf%i WA QYQ%Q@?” phosphate, drying
g with. 2

over nagne5|un1su e a%%gggapo atin néss. The product is
purified M¢t¢hhqmmbdgmaphy @AO0smlli od ebmvbng mbtbvapaehbydeaad a

chlorlde/neﬁ nol nixt g é 9% %5 The aoduct obtalnegh impasted in an
othyl et haPAEACEnd ShPREGFB00 hEGT, L5 USBHQRE bFodidetP SPEbESTAGHIORVR 1H
(300 MHz, sBNG©-.d6, ppm) 1 .03 (s, 3H) , 1 .27 (s, 3H , 2.2 (s, 3H , 2.
50 4 2. t 3.4S 3 f 9 4 20
4. 1%??#6%&@4547 %Yng" H}‘Zd§°f%’) > g)cbag ﬁ'mﬁsigyi g Qt()mHz)H? 5. 60
(d,. 1H, J?%eH&hh d§o—§ﬁ EﬁraﬁérZin)hBlphazL ~2x Bdheibbyéagog%1301y§4 (d,

1H, J=9 Hz), le 1H), 10.72 (m nobile 1H)

7-1]6- deoﬁthdeowrﬁymeﬁhmlrrerhyp gHphabengpryrenaciopgrhasyiate

oxy] - 4- hydr oxys h Lo t hyl k-8 R =b p n- 2- one( 2- pr
opynyloxy)-car ﬁkéu@ggkeg?ékggggﬁss¢§E£1A§EB? brgghét EReRPYhe

7-[ 6- deoxp{&vcomethyhgé cnnéﬁﬂymlzot>ceerahhﬁdpﬁuz&pyraa-Qeglédaﬁpha-L-Iyxo

'heXOprangﬁé gﬁ§%r ggygb gk&% §9 tetrabut lammo lSOIE uworide (1M

(et hoxyi enzop yran -one Ion contalnlng
1.2 g of uheTﬁFmdmstadﬂeBrdpapausen 2hgsrheatédnanedD@ni st ielptedence of

0. 597 of t i um acet a nd,0, 40 f ne oxyl a
hydrocﬁlorlgPl aﬁﬁe ?Lagtloheﬁg ?Getﬁ Z QQ?Q t§>?6%Q%kgyﬂ%u?y35gg8dm§0

“m nut es abf4@Csoﬁuthomedfby0%|bﬁtsnglumthydnogehyhuhpbaaéeiﬁeaadedn1xture
4-1 I JULY 20Q2 T~ 20 solutjon,of so
byarbgen EnoadicBy; AdeMhs hotncrrhy SafyeraetrrPiny: S ARt Esthorhei ng
to dryrtessru8&ABEoBuct- ppbadrendyi5- €bmabhyizédChnezhymiZef}étﬁytahydro

2H- pyran- 2-yl ) - al pha- L-| yxo- hex r anos ] ~4- hydr ox
1 Ehet hoR b T nofBEnG Pk By RO RLSR DangBpyFancanBEa 0% *and 80 m)
nitrOphen¢ECgébﬁ@aEGXSOaaQnguﬁﬂediﬂ@ih&tﬁﬁhnopyéldU§pem§1@ﬂd@HtéDn@d
sol ution containing 1.28 of .t he prod of .t he previpus tage and 12
o of di chPorBibeRaeato oty 67 AOREEr BEnbAYF ST E R by of bront B o added.
Agi t ati onpir8dQakcr bBdaottdf 05 aﬁsmaaut:eshathécpeffhen@”eazhal eénteg€hlorgdg is
evapor ted_and tEB Bro uct obt%gned |§ dried. 1.218 mmol es of sought

b

produé% aPé FRHY LPHBgt &Fapeteine

7-[ [ 6- deopyepacakRbiyb: 43QuaBtPYL 721 D5 {886 %PNYdE Omd bhy1-4-0-methyl-2-
2H pyran-2-yl ) al pha- L- |¥§O hexopyr anosyl ] oxy] - 4- hydr oxy-3-[ 1 (et hoxy
|n1no)eth9rft8tﬁébM9F°2 1PYEARSPITHA) 23 8RR 2LpEBRYNy| oxy) - car bani ¢

3' -ester ﬁgkgpyranosyl]oxy] ~4-hydroxy-8-methyl-2H-1-benzopyrane-2-one
STAGE A: 4-(diphenylmethoxy)-8-methyl-7- (tetrahydro-2H-
25 pyrane-2-yl)-2H-1l-benzopyrane-2-one

55 g of 4-hydroxy-8-methyl-~7-(tetrahydro-2H-pyrane-2-
yl)-2H-1-benzopyrane-2-one is added to 250 ml of anhydrous
dimethylformamide heated to 40°C, and a solution of 58.3 g of
diphenyldiazomethane in 250 ml of dimethyl formamide is added

30 dropwise. The addition is carried out over 3 hours whilst
maintaining the temperature at 40°C.

Several portions of 3 g of diphenyldiazomethane are
added again and agitation is carried out for one hour at
40°C.

35 The reaction medium is poured onto 2 1 of sulphuric

ether. The organic solution is washed with an aqueous



0.240 g of sodium hydride (with 550 of mneral oil) is added to ; melwtigye

. cool.ed down to OC of 0.6S5 g of O 20 propargyl hydroxyl am ne hydrochl oride

in 6 mM of dinmethyl formam de. Agitation is carried out for 30 m nutes at

-0C and the reaction nediumis poured into a solution containing -T~ 1.218
mmol es of the product of the previous stadge and 6 mM of DMF in the presence

of 0.150 f . di net hyl am.nopyri di pe. Af L n [ QC,, .t eaction
M xture i SoRGGPE Ph 5oas Bt ko sB8raf? niBhe 2ATuPReh BF St Mshed w oh
a sol uti on)of wdadi watkydanagenadtl phakte &b1100edwbyhewaperaandnwidh sal t
wat er. The _solvents, are dri,ed and_e rated to dryness. .0.865 of _sought
pr oduct igrgﬂFéﬁnegheS6e§+k&E B agggggeg in an 1s¥propyl egﬁerghexaneug

7-[ [ 6- deoxyxBuCengtihyl) - 4TRemehbplubllphpaktl yxoshpxepyednasyl firied.

oxy] - 4- hydroxy- 3-[.1- (met hoxyi mi np) et h -8

nethyl-gkgp:geﬂz8%yPéH9 Poﬁé?gbﬁgobﬁnék%§§??garbanic-3'-ester acid 5 JULY
2002 21 15¢MngHetl RRodHtS (@dded .t o R soloutdisan cont ai ning 1.218 nmol es of

t he product of the previous stage and 12 m_ of nethanol. Agitation is
carried o8tAFEEr Bsnd~{gaPhepYIngtBAEY ahpbY Jrar¥ PorebiBY—BY -4 uting with
an ethyl gegbaperhfsadeone(1-1) mxture and washing with an aqueous

sol ution of sodi um di hydrogen phosphate 1M then with salt water. The
organi ¢ phase BS odi ed aver9nMgaeshtikrsubphhyeroFhéosbrvanid ane evapor ated
to drynes r C ajpned | ; el ut i Lthea

ai chl oy omaekEAReE P4 aa0gu ™ 8°d 55 ETI OELORE ARREHg T hLROLL D20 o
obt ai ned wii thei prafustl 9édshgaenAi nlefhet ahddpretdpirateanei and pbdd ane.
The ' insghuhl-e 1§ 1 8Qlk y:fi LGN d i &d,, under . r educed
oressure. 10, J60m5 Brnel oot 6 EGaRy b CRRALCATearEdE' ENREE of

7-4[ (6- deorpbieGtntehperat xraeahgl thephalvehygod e hexapyrabedy| The
oxy]-3-[1-(et yim hyl ] - 4- - 8 o
nethyl-ZHF%gégﬁéo%glg%%gﬁoﬁ (bépg%%ég§¥%x§§b%%?%a%?%l%d-%%Y%rt%c?dC'

Oper atlitngTas pnevilobdkypatheisosghérpatedushdwasnodd avieldl. i2® NVRICDCL3 ppm

1.17 (s) -,1.38,(s); 2 Ge 1.38 ; 20; . 1. 61 . 4 npbile, 2.25
(o) -5 sarpenrs et S5iheged Stlep OHER T alflog, P93 8 (L)
OCH3; 3. 6&f(dyod25tJx8. betldverxnd wWhP8h (3 shkghtly tefechent €3 CHeO,
4.43 (bs). H2eq; 4.57,(d): 2H-OCH2-C CH, 5.46 (dd),.. J=2.5 and 9.5 H3 ox;
5. 61 (d):aﬁgzsgiﬁé'eg?'g?‘l‘% ?5)?%?%? 9?9‘%“%%)@&%‘5#% kg 14_1S
and 15 11NMBsoHpt30OsMAEpNGDThe @Ot rum 30 2. 05 (acetone), 4.13,
475 4P0-13.81- (s, 3mH), 5.62 (s, 1H), 6.35 (s, 1H), 6.78 (d, 1H, J=

_Hz), 7.75 (d, 1H, J= Hz), 6.99 to 7.10 (m, H), 7.30 to

7.42 (m, _H).

STAGE C: 7-[(6-deoxy-5-C-methyl-4-O-methyl-alpha-L-lyxo-

hexopyranosyl) oxy] -4- (diphenylmethoxy) ~8-methyl-2H-1-

fea 25 benzopyrane-2-one

A mixture of 91.13 g of the product of stage B, 58.6 g
of 6-deoxy-5-C-methyl-4-O-methyl-L-lyxo-hexopyranose and 80 g
of triphenylphosphine in 900 ml of dichloromethane are cooled
down to 0°C. 60 ml of diisopropylazodicarboxylate is added

30 dropwise. Agitation is carried out for 1 hour at ambient
temperature.

34 g of triphenylphosphine and 25 ml of
diisopropylazodicarboxylate are added. Agitation is carried
out for 1 hour at ambient temperature. 34 g of

35 triphenylphosphine and 25 ml of diisopropylazodicarboxylate

are added and agitation is carried out for 12 hours at



EXAMPLE 5: 5 JULY 2002
. 8- hydroxy-7-[ 4- hydr oxy- 3-[ 1- (et hoxyi m no) et hyl ] 8- net hyl - 2- oxo- 2H 1- benzopy
ran-7-yl]-10- net hoxy- 6oxaspiro[ 4. 5] decan-9-yl [7R 5 JULY 2002 ,.. 22
-(7.alpha., 8. beta.,9.beta.,10.alpha.j]- (2 propynyl oxy) car bamat e The
preparatlon of th| S product and that ofl#he starting products used can be

50 by S0 B e ket BT E AR R ihe TR P B Tsi A T\ O prhe
O AD HPh2reduckdCp@eEon k- HZBOPmBEOgTeshl KO bHrEEeSIQIUthaZ@ltHPhZ
(i_Pr)~NEEo§UégE%i¥obrgﬁy9 Eléghg&~§1g%ugg Q@gSS?HZg¥€eIacomb§n£ﬁ5Y£g802
fractions and evaporation of the solvents, 86.83 g of sought
5 product is recovered after recrystallization from isopropyl
ether.
NMR 1H (300 MHz, CDCl;, ppm)
1.13 (s, 3H), 1.37 (s, 3H), 2.24 (s, 3H), 2.69 (s, 1H), 2.79
(s, 1H), 3.38 (d, 1H, J= 10 Hz), 3.60 (s, 3H), 4.24 (m, 1H),

10 4.28 (m, 1H), 5.56 (s, 1H), 5.64 (d, 1H, J=1.5 Hz), 6.35 (s,
1H4), 7.18 (d, 1H), 7.81 (d, 1H), 7.39 (m, 10 H).

STAGE D: 7-[[6-deoxy-5-C-methyl-4-O-methyl-3-0-(triethyl-
silyl) -alpha-L-lyxo-hexopyranosyl]oxy]-4- (diphenylmethoxy) -8-
methyl-2H-1-benzopyrane-2-one '

15 26.6 g of imidazole and 70.15 ml of diisopropyl-
ethylamine are added to a solution cooled down to 0°C,
containing 80 g of the product of the previous stage and 600
ml of dichloromethane. 33.5 ml of triethylsilyl chloride is
added dropwise. Agitation is carried out for 1 hour at

20 ambient temperature followed by washing with an aqueous
solution of sodium dihydrogen phosphate (1M), with water and
with salt water, drying over magnesium sulphate, filtering
and concentration. 97.58 g of product is recovered which is
purified by chromatography on silica eluting with the

25 dichloromethane acetone mixture (0.8 to 1%). 46.5 g of
product is obtained.

NMR 1H (300 MHz, CDCl;3;-d6, ppm)
0.60 (q, _H, J=_Hz), 0.74 (q, _H, J=_Hz), 0.97 (t, _H,
J= Hz), 1.00 (t, H, J= Hz), 1.10 (s, 3H), 1.32 (s, 3H), 2.24

30 (s, 2H), 2.74 (s, 1H), 3.31 (d, 1H, J=_Hz), 3.54 (s, 3H),
4.07 (m, 1H), 4.29 (dd, 1H, J=_Hz), 5.50 (s, 1H), 5.64
(d, 1H, J=_Hz, 6.35 (s, 1H), 7.28 (d, 1H, J= Hz), 7.81 (d,
1H, J= Hz), 7.40 (m).

35 STAGE E: 7-[[6-deoxy-5-C-methyl-4-O-methyl-2-0-(tetrahydro-
2H-pyrane-2-yl)-3-O-(triethylsilyl) -alpha-L-lyxo-



23 OVAP AczO CH2Ch Ta PdIC HZ - THF Ta BudNF THF Oc Ta ~~ pNOZCs$UDGOC 2002
.DMAR CH2CI 2 ~O' NHi HCI z~ NaH DVAP DMF E 3) APTS MeOH MeONH2. HO CH~COOK
EEOHO HN~1 w O~ OO HO OTHP Preparation 3:

-[8R-(8. al pha., 9. al pha,|0. beta)]-10- mathoxy 6oxaspi ro[ 4. 5] decan-7,8,9-triol
5 STACE

A [4S-[ 4. S* t h hydr. pent yl ) nmet hoxy
net hyl | - 113"}) é’f(ﬂ%ﬁﬁgﬁg‘ qg?ﬁlilja% ﬁzd matﬂeyq‘ ﬁ)&tjal tg‘fy\'id%?r"gﬁobut ane (106
M of di bumyganm é-l’]z-mm of THF) is introduced into a m xture

cont ai ni ng 43 of magne5| um 100 m of THF and one iodine crystal. The 10
reaction mixturld® imsl Qfbjddtvestrary nane awurf@0 ma7 of prremeluengdded. The

remai nder Qf) é}mﬁu@ byorg n@q%% ser& QudP didedo 1A LAl oA cla§ nTRGN6A ed

for 2 hours m nutes. A sol ution 5 JULY 2002 24 containi'ng 8 79
of delta- Ioefcttdh?e pogfoduad- gt e prevoqus wdEge etnidylli derd) - L- ar abi noni c aC| d
and 1 l'tr méﬁ%aﬁﬁgeg¥fﬁték gﬁ&ﬁgﬂfy%& %u%aEBkerOHEnLQES at
appr oxi rrat ours at anbl ent terrperature The reaction mxture is

cooled 5 eﬁ@metrﬁi (r@mmarwq;j[a,orﬁ%)am altfed’TSﬁ\ dsmenidech. cRifoeirde i s added
fol | owed gﬁh qcﬁ’]’?ﬁ o z&%’%% ALY Ctﬂ@ﬂsﬁnﬁ'ﬂﬂe‘?’(%ﬁchbng with a

sol uti on of acdetate ept ane. he reaction m xture~is vvashed
dried and Pé\ﬁé’porl‘e;tlet@ul@rdrl)me@s:rlﬁﬂlow dgoaf 29ooghte priodties,i shehus

?gt glsnfg gﬂ W(a:t/q% q Sﬁ)dj‘}" hB’dtrog]e]n f‘arbon ofyélshyartgogﬁl ro[cycl opent ane

-1.6'-[GFWMﬂLﬂ§Uhqm«ﬂ&ﬂcaﬁiléd cnt] floyr A mindites,3thE yeachéon medium
is diluted with a hexane/ethyl acetate mixture (1-2), washed
with water and with salt water followed by drying, filtering
and evaporating the solvents. The product obtained is

15 chromatographed eluting with a heptane/ethyl acetate mixture
(4-1). 77.9 g of sought product is recovered.

NMR 1H (300 MHz, DMSO-d6, ppm)
0.64 (q, _H, J=_Hz), 0.73 (q, H, J=_Hz), 0.95 to 1.32
( H), 2.25 (s, H), 2.27 (s, _H), 3.30 (d, H, J= Hz), 3.4

20 (d, _H, J=_ Hz), 3.50 (m, 2H), 3.93 (m, 2H), 3.53 (s, _H),
3.54 (s, _H), 4.04 to 4.15, 4.36 (dd, _H, J= _Hz), 4.94 (1),
4.96 (1), 5.50 (sl, H), 5.65 (bs), 6.37 (s, 1H), 7.15 (d,
_H, J= Hz), 7.19 (d, H, J=_Hz), 7.81 (m, 1H), 7.30 to 7.44,
1.47 to 2.00.

25 STAGE F: 7-[[6-deoxy-5-C-methyl~4-O-methyl-2-0- (tetrahydro-
2H-pyrane—-2-yl) -3-O-trimethylsilyl) -alpha-L-lyxo-
hexopyranosyl]oxy] -4-hydroxy-8-methyl-2H-1-benzopyrane-2-one

15 g of the product of the previous stage is
hydrogenated in 150 ml of absolute ethanol in the presence of

30 palladium on carbon (2 g, 10 %). The catalyst is eliminated
by filtration and the solvents are evaporated to dryness.

14.4 g of product is obtained.
STAGE G: 3-acetyl-7-[[6-deoxy-5-C-methyl~-4~0O-methyl-2-0-
(tetrahydro-2H-pyrane-2-yl) -3-0O~ (triethylsilyl)~alpha-L-lyxo-
35 hexopyranosyl]oxy]-4-hydroxy-8-methyl-2H-1-benzopyrane-2-one

6.52 g of dimethylaminopyridine are added to a solution



221 g of pyridine sul phurtrioxide (PyS03) is added to a sol uti onscomt@i 200
.111 g of the product prepared in Stage A 15 and a m xture of a litre of

met hyl ene chloride, 1 litre of DMSO, 0.607 1 of triethylam ne_Agitation is
-carried out for 2 hours at anbient tenperature. The reaction m xture is
poured into an aqueous solution of phosgitate acid phosphate extract ed with
an et hyl ep (1 xture 20fo| vvedb filt |ng
and evaporsa et Aoty I i A P o S R atas

[ BR-(S. al ph2a0,®1 %ﬁ@;&ﬂdﬂﬁr@ﬂha‘hﬂeﬁ&h&(yﬂB 'of acetic anhydride is
oxaspiro[4,5]decane- 7.8, 9-triol, 157 n of, a ol ution of .

i butyl al uhEH SRR P 1 AT R o S e - (& RIS on

cont ai ni ngt&ﬁb@r@ffutdi]mrﬁﬂ@dbﬂ:ﬁgdﬁ ﬁdne ]prtemmuéblsltcami and B0 tiln o fw ITHF.
Agitatign is.carri t, at for ur 1 litre of a 1 Msalution of
Soai am Sor e ¢ Erafedieiand] T @l ABPDR SO nut es
at anmbi entof espeT @h Ltlﬁqydrﬂ‘tﬁge’reqmds.ﬁhdﬂﬁil ey i Bbwext macdis Wit h an et hyl
acet at e- he ture foll owe washing with water, salt water,

dryi ng an %ﬁ@& ‘C'a'tl‘ﬂ’]gi< eo“dt%/r‘?éécg Oﬁf‘eg/'trerﬁ -obt4ihéd 9% Sé%jt‘iheﬁ ed at 70C
in the pregsesdecofisd¥btdimdda solution of sul phuric acid 0.1 N and 5
JULY 2002 25 150 m_of water_ for 2.5 hours. The reaction medi umis cool ed

down to ardies Hembecs il 7 vl R e voitme thy laduQrmesiy lad ©n i on i s
carri egoouftd Ofary Wz@l&ﬁ!ﬁ%{o@fﬁ -419 rﬂ%ﬁfpﬁﬁ”@-fﬁ!d-@x‘@&p@iéﬂééﬁd

evapor ating to dryness t he 5 sought product 1S obtaine
4- hydroxy-B—methyl 2H- l—benzopyrane 2 one

8- hydr oxy-7-[ 4 drox 3-[ math xyl m no enzopyr
anh- 7-yl ]-10- met% oj;(asplljbto "g]lc?é‘ca e Talbbl i R e S

¢7%. al pha. tﬂeﬁmeilwdﬂ)ﬁ:\ataate |iGs ahphax)doe(oQ o@mnmyal @ity )0 °10 tearsbardie iISPAGE A:
[7R-(7. al pha 8. beta et.a. al pha. 9di h drox net hoxy- 6- oxa
spiro[ 4. 5] R anm?1 loiﬁj djgpc{ IeréltdZtJ O[fi(ﬁ févﬂﬁ- g:r??(?pﬁlan 2-one
4S. 30 ¢5of2%h nsbpﬁ)m&tEaz@d;mdamtyllaat @a(rBhAla_) dus acdied Brgdmopwirsdgat 0C to
2t ;nggt lél‘ gf of 49a%a?4“8%t11he rodu%;ra(%t‘ur%r.e%reatmleo lu?ﬁf iZSSCﬁlcl)lftetdhe ;%rho%%ct of
4- (di phen}éﬁlﬂt]h()i@étaﬂ:—d}&tﬂ;@)@é Bringtury, - Zdatshleejnmmw aat2roredand t59 sg 1ef

tri phenyl phos€h|2%) AQi t|o i.s car |ed qut for 5 hours at anbi ent

t enper at ur& é’nt TN g r’fﬁ%ﬁ&gﬁﬁ%&%ﬁ&“ﬂ%ﬁ%“@ &@ded at oC.
The sol vermsﬂaarss eviEp ey &Ifech, fdrakRic tuQ sl Rbelhekdant ikhe isought uphaeddctin

obt ai ngg STAﬁ N

[ 7R (7731 gt aé‘euetté‘e & URSR2 535 Cal iph & Wi Aediesh aRy ﬁ&?h&?ﬁfa’flﬂ% Afydr oxy-

10- nethoxyréﬁﬁhted several times. The product is malntalned at + 4°C,

[(triethylsil X 6- oxaspi r o[ 4. 5 decan- 7- oxVY] I 2H 1- benzopyran
-2-one 1597 "é“%f r]yrFﬂTai’cﬂeté°’e“ﬁf(ff' Pf e&tta&lel's%b ﬁg‘lséfgri“ &rf8 175 g of
triethyl sidiang &, oride car e@nadded cat. @C 990 ga 0$0kbligan Q@h@brﬁl ng. 48 g of

t he product of, t he previ ous stage and 400 30 m of nethyl ene chloride.
Agi tation9 dd159-ed out for 1 hour at OC, followed by washing with a 1 M

"S“OI uti e QM adi U(rgoa)cm{zph@mhat.ggangpm nsing with water and drying_ The
product obtai ned IS chr orrat o%r aphed on silica eluting with a 5 JULY 2002
1.09 (s, s, 1.35 (s, 3H), 1.36 (s, 1H},
1.50 to 1.90 (m, 8), 2.23 (s, 3H), 2.24 (s, 3H), 2.76 (s,
3H), 3.28 (d, 1H, J= Hz), 3.33 (d, 1H, J= Hz), 3.63 (s, 3H),
3.64 (s, 3H), 3.54 (m), 3.97 (m), 4.07 (m), 4.20 to 4.30 (_,
30 2H), 4.59 (m, _H), 4.82 (m, H), 5.63 (bs, _H}, 5.85 (bs,

_H), 7.20 (d, 1H, J= Hz), 7.88 (m, _H).

IVPLE

EXAMPLE 1l: (2-propynyloxy)-carbamic 3'ester of 7-[[6-deoxy-5-
C-methyl-4-O-methyl-alpha-L-lyxo-hexopyranosyl] oxy]-4-
hydroxy-8-methyl-2-oxo-2H-1-benzopyran—-3-carboxamide acid

35 STAGE A: 3-(4-nitrophenylcarbonate) of ethyl 7-[[6-deoxy-5-C-
methyl-4-0O-methyl-2-0- (tetrahydro-2H-pyrane-2-yl) -alpha-L-



26 net hyl ene chl ori de/ acetone 99-1 m xture then with a S JULY 2002
.toluene/tertbutyl nethyl ether m xture. 28.37 g of the sought product is
obtained. STAGE C. [7R-(7.al pha.,S. beta.,9.beta.,l0.alpha.)]-4 5

~(di phenyl net hoxy) - 7- ~[ [ 10- met hoxy- 8-[ (t et r ahydr o- 2H pyr an- 2

yl)oxy]-9-[ (t riethylsilyl)oxy]-6-oxaspirld[ 4. 5] decan- 7yl )oxy] 8 met hyl - 2H 1-
benzopyr an: e 7.57 m of ran, and .4 toI uene

sul phoni cn]éé r}é‘?’é°m§ ]gd%d ‘{M}:‘ﬁg‘g ar}? n’?%%}“%B ilwc’d‘ the pr oduct
of the preyéisppiage- Hehdbylatd di chl oronmet hane. Agi tatl onis carried
out for 1 hour at anbient tenperature. Bicarbonate of soda is added and

agitated for 204 i i eshautP Entof SRR AU 0T of | ot P Mechi vl t h

water, drylngd Ne, od@am %ﬂom@é&azt%éqﬂtw@l@ sul phate. The product
obt ai ned is chromat ographed on silica eluti ? W th a heptane- et hyl acetate

4,1 nixburd: 1367 &af fJigte Jutlgriprduidadins At C.SPAGE TF 4

L ;ge; (7 2 B BB 10,50 ok 2 e s P el 1 b et r

[(triet hyll%(?lr yi )hﬁcyr] a6‘—63(&p|'frftsf( MBidene ThAgoidg -is evaporated and
et hyl - %}&%ﬁ}e A Sty of 16.19 g of the product of the
0 HF,

previ ous stage is agitated under a hydrogen atnosphere in
the preser@®AGH %103ttgrbf7-pbﬂ6'aihqm1ﬁrmebdwlf-tﬁmm—%—dﬂI][t(t%rt| on,

d 15 f d b
?QR-(o‘Ql ‘g°"3§936 p%“%ﬁg‘t tca % tl;aa'h}e 3’1 @%‘eﬁhﬁ%%ﬂ‘ﬂﬁf‘ﬁﬁé’%t hoxy-

8-[(tetr aW&%M&h&dﬂﬁx@ﬁdsﬂl(ay1emsmﬁdwtxam@yﬂetﬁqaxmwm5l deca
n-7-yl ) oxy] - 8- met hyl 2H 1- benzopyr an- 2-one 30 2. 28 of acetic anhydride is
added to Tﬁ%&%ﬁ@’t@ﬁ‘aﬁﬁ%%@f@ of the pr oduct of the previous stage

and 150 m of t VRS digne
(DVAP) . Agi tat{%nﬂﬁs ngrfﬂﬁe out for hgrogr%ﬁ%’ulgmaltq{é;%tﬂgrﬁn JSL% 2002 27

t enper at urdl.s Sthiev e aidt |"d)n e i fu el imee thyyvedficadnamt itde anﬁ)IOarC,scS)l #9219 off sodi um
aci d phas e ter and
he p&?&f‘um GRS}J t pr Od'ih)ﬁ%tﬂ”'ﬂ 19 1@5‘2{\3{“ Cﬁn"c@%@epcg"ﬂ'foth Wal

dried. 16.21 g of “soug I's obtaine I'S as It isin the
fol | owi ng Qﬁ@ﬁx@ﬁ;ouﬁﬂﬂﬁﬁf&h hour at thlS temperature. 4 ml of solution

0. ot oy B (et Ao Oy o ) ST os haap 7oA 5] Hecan: 7.y1 ) oxy] -8
- met hyl - 2Kt inssrinoldfya areni-dgn e nt %%n@qmm@wrﬁttmlaallmmiutiir@n agfe
the. pr oduct o RE< b b sod ira Sob M or AL e st fant e |

20 out for 1 hour at 0°C followed by diluting with a hexane/
ethyl acetate mixture (1-2). The organic solution is washed
with 400 ml of sodium hydrogen sulphate solution at 10%,
dried over sodium sulphate and evaporated to dryness. 7.87 g
of crude sought product is obtained.

25 STAGE C: 7-[[6-deoxy-5-C-methyl~4-O-methyl-2-0-(tetrahydro-
2H-pyrane—-2-yl) alpha-L-lyxo-hexopyranosyl]oxy]-4-hydroxy-8-
methyl-2-oxo-2H-1-benzopyrane-3-carboxamide (2-propynyloxy)-
carbamic 3'-ester acid

2 g of the product of the previous stage is dissolved in

30 50 ml of tetrahydrofurane. The solution obtained is saturated
with ammonium hydroxide at 0°C for 10 minutes and agitated
for 48 hours at ambient temperature followed by diluting with
100 ml of a hexane/ethyl acetate mixture (1-1). The organic
solution is washed with 100 ml of a 1M sodium dihydrogen

35 phosphate solution, then it is dried over magnesium sulphate

and evaporated to dryness. 2 g of the sought product is



m xture is kept under agitation at anbient tenperature for 15 hosirsur.¥h2oo2
.reaction mxture is poured onto the heptane-ethyl 15 acetate 30-70 m xture
foll owed by washing with water, filtering and drying. A product is obtained
-which is used as it is in the follow ng stage. STAGE G

[7R- (7. al pha., 8. beta., 9. beta., 0. al pha. }B-4-hydroxy7-((9-hydroxy-10- net hoxy

- 8- ((tetrgﬁﬁj ql%rkpyran 2- yI)oxy] 6 20
oxaspi ro( decarni- 7- yl ) oxy]-3-[1-(met hoxyi m no) ethyl]-8

met hyl - 2FHmnhEhznpWFﬁdGEdauxy$5}Q}mﬁtuxiﬁﬂfnﬂmauhgmﬁmmthmm—aykz—g of O

nethylhyd Ianlne rochl orj re added to.a solutl contalnlng 18. 69
mol es of éﬂng°FW3' égyé%ﬁfy qggla d°f66 ~15f et hano

Agi tation ue%.z%rgrfaa@-@wcawméﬁd@wz&;ﬁfo 1835 ) LeaReLal 8 e She ! eact i on
mediumis pouréd onto a 1M sol ution of "sodium acid phosphate, extracted

with a hepcsk/ et hyl acetate 30-70 nmixture fallowed by washing with water,
drying and evaporat] r S. ct 30
% an %d@y%% Q%ep lafslf%g turg 5205Eg ogf

chr omat ogr aphe v Oh a tane ethyl
sought Fn(mhﬂdluenaﬂﬂuﬂpMam1d§E@35 HreBCHyade¢d71b4zﬁymﬂomf methanol

g'gtigngg %%@%3%%%%}?% gEt@%'g% fﬁoh%ﬂilfgﬁﬂ wgﬁr%y leu 1%8 H?EEOXV'6

[ 7R (7. al gitd. 8. bétaexgnbéeahyHOaMamhae)hi@Zumeomyﬁyloxyhsbanbawmtﬁ a) 3.70
g of P al d 3.0 para trobenzen chl or of or |ntrodu ed at
% Eheren Sl STty ShvassarBuaeoEhatRe Bruohougt

0C i nt 0" a 5$o1 Ut} arni t age
and 70 nibaﬁn@u@@lmbomEWhaﬁe Agﬁt@tbdnpmsduatruedobualhed dhhonr iat 0C. 2)

23 0ot SIS I 0500, 8381 Ui oB. A0 R gy 10,25 0

carried Othk@kelbeubwaﬁ 0E. 1Ebessahqtmamh(ah esngmnéehétapedthaedryness
The residue btaln déag dIS ol ved.,in 50 of DVAP i s added.
ed

The squtFHﬁ ﬁeuﬁgttH§OQBFGtFBDNFﬁa§nTé obt ai ned. Agitation
is CarT$e@M®UUHfQ80b e, aMs@GdsTh@pmeactlon mediumis treated with sodi um

?Z's?dﬁ?iﬁi‘itﬁéd "Tasorval (5108 i JofOmdbnanbl ¢ 3:10g OF PBA T |
3.52 1H), 3.56 (m, 1H), 4.14 (m, 1H), 4.46 (m, 2H), 5.20
(m, 1H), 5.59 (bs, 1H), 5.77 (d, mobile 1lH), 7.22 (d, 1lHz),
7.83 {(d, 1H), 8.71 (m) and B.96 (m) (mobile 2H's).

20 EXAMPLE 2: 7~[(6-deoxy-5-C-methyl-4-O-methyl-alpha-L-lyxo-
hexopyfanosyl) oxy] -4-hydroxy-8-methyl-N-{2-(4-
morpholinyl)ethyl] -2-oxo-2H-1-benzopyrane—-3~carboxamide (2-
propynyloxy) —carbamic 3'-ester acid
STAGE A: 7-[[6-deoxy-5-C-methyl-4-O-methyl-2-0-(tetrahydro-

25 2H-pyrane-2-yl)-alpha-L-lyxo-hexopyranosyl]oxy]-4-hydroxy-8-
methyl-N-{2- (4-morpholinyl)ethyl] -2-oxo~-2H-1-benzopyrane-3-
carboxamide (2-propynyloxy)carbamic 3'-ester acid

7.5 ml of 2-(4~morpholino)ethylamine is introduced into
a solution containing 1 g of the product of stage B of

30 Example 1 in 4 ml of tetrahydrofurane. Agitation is carried
out for 24 hours at ambient temperature followed by diluting
with 100 ml of hexane/ethyl acetate/tetrahydrofurane (1-4-1}),
washing with a saturated solution of sodium dihydrogen
phosphate, drying over magnesium sulphate and evaporating to

35 dryness. 1 g of sought product is obtained.



'

i

added and agitation is carried out at anbient tenperature. 20 The JPriaduxi02
obt ai ned i s chromat ographed eluting with toluene and then with a

tol uene-i sopropyl ether 92-8 m xture. The product is dispersed under
ultrasound in an isopropyl etherpentane m xture. The sought product IS
obtai ned. NWR spectrum CDC13 ppm 25 1.30@ to 2.00 CHZ cycle 2. 20 (s)

C6H5- Me 2 56 (c to € T 30
3.55(s) &P B ?/‘5‘623“ i )Ltne(c)%th)z EFARA g gy 4 o
(sl ) Hzeqs. héi?o;{}dfﬁd'&y(ﬁ MHW%&@E&(—@M@ 19 (bs)~1H
Preparation 4 _emnr~~ 10 MeO OH M- pi" OH OH 15 20.4 g of

2-0- net hy|mmq}w1ﬁﬁmleh%n%r?éhl atremqnysr@q% Yricasdiramided e -an

argon at ]tﬁ{@l&lﬁ%ﬂbﬁlé e ralydt,ofJusgpe. 200 nl of a 2 Msol ution of
rom

al Iyl magnési u e In tetrahydrofurane 1s added at OC under argon. The
sol utioh is agiG.&tedufaresl dfourheatpiuckhe fr edet |pmevm§nhajmt%@e| dscool ed

down to -1 d|| 0 n of ept an rder tq neutralize

t he excessOBrcréagorrties 0 m% vgé an%aaqnuoelous sol"# i ?n &?nl?rﬁ”ﬂrﬂllto

sul phat e acikDds $oai]hdjad Pctr:aqta/um 1‘@’1&:80119&«11 @uphm |1s heepamat %dnbaﬁdntt he

aqueous p xtract ure pt ane /et hyI 25 acetate 2.
hc%%n eratFT‘.xLIe 93‘ etd éfn é)r to élﬁé‘t l}llr‘}tp nﬁ. 1gnds

The organitc ases are ‘conb |ne
evapor at echddeddr YWigdsat izih 96 g:an‘rmitgmt rfroad@cmdussotftoalln@(éd Yivel d: 94 0

5 JULY, 200 STAGE 0 ~ Ph Ph_22. 96
g 02u u[Q: t% S%E ml o a h%xan (fetggl g&e&ﬁ%& m&ﬁ‘ ét‘F&ortla?ﬁo 9

of the pr o € previous stage s sphere
in 175 nm mifstdm@etvhydtf Gromatdi aef AlAMLAB&Ritd oof offmisdald alme dl&yddd@én t hen

B o BB G Sl ot PP BB, 210 e

% dryness. The product is purified by chromatography on silica

eluting with a methylene chloride/methanol mixture (91-9).

15 The product obtained is impasted in an ethyl ether/pentane

mixture. 0.150 g of sought product is obtained.
NMR 1H (300 MHz, DMSO-d6, ppm)

1.03 (s, 3H), 1.27 (s, 3H), 2.21 (s, 3H), 2.50 (masked,
4H), 2.57 (t, 2H), 3.45 (s, 3H), of 3.40 to 3.69 (m, 4H),

20 4.13 (m, 1H), 4.47 (d, 2H, J=2.5 Hz), 5.20 (dd, 1H, J=3 and
10 Hz), 5.60 (d, 1H, J=2 Hz), 5.77 (d, 1H, J=5 Hz), 7.21 (d,
1H, J=9 Hz), 7.84 (d, 1H, J=9 Hz), 9.45 (t, mobile 1H), 10.72
{m, mobile 1H).

EXAMPLE 3: 7-[[6-deoxy-5-C-methyl-4-O-methyl-alpha-L-lyxo-

25 hexopyranosyl] oxy]-4-hydroxy-3-[1l-(methoxyimino)ethyl]-8-
methyl-2H-1-benzopyran-2-one (2-propynyloxy) ~carbamic -3'-
ester acid
STAGE A: 7-[6-deoxy-5-C-methyl-4-O-methyl-2-0O-(tetrahydro-2H-
pyran-2-yl)-alpha-L-lyxo-hexopyranosyl]oxy]-4~hydroxy-3-{1-

30 (methoxyimino)ethyl]-8-methyl~2H-1-benzopyran-2-one

A solution containing 1.2 g of the product of
Preparation 2 is heated at 40°C in the presence of 0.597 g of
potassium acetate and 0.407 mg of O-methylhydroxylamine
hydrochloride. The reaction medium is agitated for one hour

35 and 30 minutes at 40°C, followed by diluting with an ethyl

acetate/hexane mixture (4-1), washing with 150 ml of a



2

reaction nediumis diluted with 400 ml of a heptane 1/ethyl acetstguly 2002
m xture. The organic phase is washed twice with 200 15 nml of a 1 nolar
agqueous sol ution of sodium di hydrogen phosphate, dried over magnesi um
sul phate and evaporated to dryness. 45 g of resin product is obtained which
is purified by chromatography on silicaz2eluting with a heptane 4/ et hyl

acetate 1 m.xture. .5 of  sought product is obtained. 20.Yield: 85% 25
30 STAGE CORMO G higedhi HHesh FRBEEEAER QIASRIoN PR ¥ tF Ty of

pyri di ni umhlney,odinemiieg ansuspepdedting?2@d wryelkesset hyl ene chl ori de.
53.8 g of : | ecul ar. sieve i hen.added. 39. of t roduct of the
previ ous % ?&jﬂ[ﬂ@l_a?olxﬁ— G&t_me’{&ﬂ_ 'ﬁ)ﬂ“éaﬁ'gwgh%oﬂ 23% & I’féﬁo

i nt r oducegH HyQ-anhlizS yAYSRARHAQ, 115 xR FBpyASinbak119B xiy] -aahkigedx9ui-f or 3
hours. The suspéansi orﬁiqs f?ylﬂtaer edr}f ol | Smeé”’@? el Eﬂti nédy\s/]vith E,'d5 \}J%LY 2002 31
a met hyb erld diledrhiocky iBvi niog tettduyd!] —8i-medhy 1 -ZHe benizopytren-2 -enaperdted t o

dryness. The residue obtained (35 g) is filtered on silica eluting with the
hept ane 4RPditRAPhenglearbengitel re. 5 32.9 g of sought product is obtained.

Yield: 87% ~nAr C . [ETC o | f. 10. i 2 t he
product of theoﬁrﬁ'g\@i %ﬁg’fsF&B%Qih?léf“éé‘%?&’éghﬁﬁ‘%zég %ddgp Egt ?’aﬁ?érgggéflane.
60 mM of a&omtylimagneisummbl clr ofi daesplrotiuenr bff ehkepreslibuisssadged
dropwi se under argon at -SC. Agitation is carried out for 1 hour at anbient
t enper at uP&d THe Mdx Ods sipRdresrerirsenelt 8aPi ge@fat -0ctwrrheailaqueous

01 Ut 19 Qhsadiadmingr 99 PNALS 124 3% 2200, 0 o8 o heBLang L et hy!

acetate 2 mxtureis nrc phase i's wa dwith 200 m of

an agueousmis@itédls e of csogdhumdichydeageanpbesphatie eMhpodticed awar the
nagnesi um sul phate and evaporated to dryness. The product obtained is
i past ed PFoRRQtnobgfaipent dretatiedr. 11818 gmoflesoadhsopobduprodychbanéned.

25 Yield:t%%% obtained.
STAGE C: 7-[[6-deoxy-5-C-methyl-4-O-methyl-2-0-(tetrahydro-

15 2H-pyran-2-yl)alpha-L-lyxo-hexopyranosyl]oxy]-4-hydroxy-3-{1-
(methoxy imino)ethyl]-~8-methyl-2H-1-benzopyran-2-one(2-
propynyloxy)-carbamic 3'-ester acid

0.240 g of sodium hydride (with 55% of mineral oil) 1is
added to a solution cooled down to 0°C of 0.655 g of O-

20 propargylhydroxylamine hydrochloride in 6 ml of dimethyl-
formamide. Agitation 1s carried out for 30 minutes at 0°C and
the reaction medium is poured into a solution containing

P 1.218 mmoles of the product of the previous stage and 6 ml of
DMF in the presence of 0.150 g of dimethylaminopyridine.

25 After one hour at 0°C, the reaction mixture is poured into an
ethyl acetate/hexane mixture at 20%, washed with a solution
of sodium hydrogen sulphate at 10%, with water and with salt
water. The solvents are dried and evaporated to dryness.
0.865 g of sought product is obtained.

30 STAGE D: 7-[[6-deoxy-5-C-methyl-4-O-methyl-alpha-L-lyxo-
hexopyranosyl] oxyl-4-hydroxy-3-(1-(methoxyimino)ethyl]-8-
methyl-~2H-1-benzopyran-2-one(2-propynyloxy)-carbamic-3'-ester

acid



STAGE EE MeO MeO OH 30 ~ a.. OH O CH Ph Ph 5 JULY 2002 32 1656 I@Lvf2a0
. product of the previous stage is dissolved in 150 m of tetrahydrofurane.
68 mM of a nolar solution of tetrabutyl anmonium fluoride in

-tetrahydro’' furane is added dropw se under argon at OC. Agitation is carried
out for 30 5 mnutes at anbient tenperatire. 200 ml of a heptane 1/et-hyl

acetate 2 m xt is ad The organic phase is washed wth 20 of a
nol ar aqueous so?eoutrﬁ‘%no f &dﬂﬁn‘?ﬁ%ﬂ%r%cge% %c?#o"étp]hoaﬁ e?or&raljétfn(%/ce%r‘ gnesi um
sul phat e angh pvaRr atird oI ess .t G e idsu PrHadigd dra PUF infai @Gk by

chromat ography on 10 silica eluting with a nethylene chloride 95/ nethanol 5
m xture. Ifethanolf. sdupgtatproduct daroibtdioed. fdr SPAGhdur M andient OH OH

O~ 00 10.15 g of the product .of the previous stage.is dissolved in 15 103
m of met AN TG i .1%?&1 Rk 4%% AP T 2 A Aceite/hexane

di met hyksu} phoxi : | LAy r -

anbi ent l5t e%tﬁ%t@%e&%?s%&uﬁoﬁ@s ctolﬁla:&éea V\e/?]) %g%g%%ﬁﬁ%%&%@"w th
an i ce- wat@rhhtdyeanphlkphatg: ofM pyrHeti nel tdul i twatesd .derhies cad@ded o n
fractions without the 20 tenperature exceeding 15C. Agitation is carried
out for 1HHWAe Fhari@t Vet MEENRRTW FoumdR et Fhe [Salmendts areol ar

aqueous sal ut | of , sodi i_hydr.Qge sphat e, .t he, aqueous phase is
extracted ef‘}vjéé:ogr%vﬁ %%ao he tnaﬁ?'llﬁﬁ%&%eﬁaﬁg%lﬁex ul%e. The organi ¢ phase
i s washed oMrtdhaddfapid ed unigly 2h HRGN &SI dHNHY e canrd 2 \vaRor(@sed to
dryness. The crude product crystallizes and is inpasted in pentane_ 6.8 g
of soudft Prioduietture omng fedd4vielaf 68wdud: Jig pbredned which is

dissolved again in ether and precipitated with pentane. The
insoluble part is isolated by filtration and dried under
reduced pressure. 0.380 g of sought product is thus obtained.
EXAMPLE 4: 7-[(6-deoxy-5~-C~methyl-4-O-methyl-alpha-L-lyxo-

15 hexopyranosyl) oxy]-3-[1-(ethoxyimino)ethyl]-4-hydroxy-8-
methyl-2H-1-benzopyran-2-one (2-propynyloxy)-carbamic 3'-ester
acid

Operating as previously, the sought product was
obtained.

20 NMR CDC1l, ppm
1.17 (s) - 1.38 (s): 2 CH3 Gem; 1.38 (t): CH3CH20;

1.61 (s): 4 mobile, 2.25 (s) - 2.53 (s): 2CH3—E—; 2.57
(t): J=2.5 h-C C-; 2.64 (bs) OH-CH; 3.54 (s): OCH3; 3.61 (d):

25 J=9.5 H4 rex; 4.23 (g) slightly deficient CH3-CH2-0; 4.43
{bs): H2eq; 4.57 (d): 2H OCH2-C CH; 5.46 (dd): J=2.5 and 9.5
H3 ox; 5.61 (d): J=2.5 H1 eq; 7.12 (d): H'6; 7.77 (d): H'S;
mobile H's 7.78: 14.15 and 15.11
Absorptions along the spectrum

30 2.05 (acetone), 4.13, 4.75-4.60-15.67.

EXAMPLE 5: 8-hydroxy-7-[4-hydroxy-3-{1-(methoxyimino)ethyl]-
8-methyl-2-oxo-2H-1-benzopyran-7-yl]-10-methoxy-6-
oxaspiro[4.5]decan-9-yl [7R-



33 STAGEG M;~ M5 ~", ", Op O-F 10 5.3 g of the product of sbey 2002
, prevyi ous stage is dissolved in 30 m of tetrahydrofurane. 13.8S m of DIBAL
fs added under argon at -6C. After 1 hour 30 mnutes of agitation at 0C,
.the reaction is term nated. The reaction nediumis poured into 100 nl of a
1M sol ution of sodium potassiumtartrate2 15 20 25 30 the aqueous phase is
extracted hept ane, 1/ e ace e m The or ganl c phase is
washed wit 1%](9% éﬂé %qué:(%‘s tany %]rf’%béf fs(]E)d ﬁrﬂ MYFEXYl phat e at
10% dried.oMedmdABOnesi um sul phate and evaporated to dryness 5.5 g of
sought product is obtained. Yield: Quantitative M ". 0O OHM HO" ' HO
OH STAGE Mhé&. irepafat hen prHdutis gfradiectpravd dusmtstagetHes sgraddtsinlg ed in 32
m of a solutjon of sulphuric acid at 0.05 I~T After 1 hour 30 m nutes of
heati ng atprﬂ@dﬁélsreé%c‘f"i‘%rp? SR Fat R Lo reaction mediumis left to
return o anbient tenperature and is neutralized with 0.6 g of barium
carbonate. The suspension is agitated for one hour at anbient tenperature
(pH=7), then filtered and evaporated Ws. To dry the product, two
distillations with toluene are carried out 5 JULY 2002 34 foll owed by
drying and 4.4 g of sought product is obtgined. Yield: 95% FXAMPT.R F,

7-[[ 6- deoxy- 4- 0- net hyl - 5- C- ( 2- pr openyl )-3{0- [[(2 5

propynyl oxyj am no] car bonyl ] -. bet a. - D- gul opyr anosyl ] oxy] - 4hydr oxy- 8- net hyl - 3
-[1-[(2-propynyl oxy)im Qo] et hyl ] -2H¢ g.?m 2-one a

7-[[ 6-deoxy-4- O neth (2 propeny\? 3-0-T[(

propynyl oxy) am no] car . bet a.

] oxy] -

rone STAGE A
DIBAH
Toluéne
THF H
______—>
§ 3 5% § 03
X x
H,S0,
H,0
70°
HPh, ¢
A
PPh, H
DIAD —
Ho 0”0 CH,LCl, Hd': -EOH
]
Et,S(Cl
loudazol
CHPh, (i-Pr),NE HPh,
cHCl,
= 0°c \ N
R —————
0 X0 o] 0
H d 6 " Et,SiO0° OH
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APTS
CH,CL,
Ta



15 i-i0 a ~ 4.4 g of the product of preparation 4 in solution is52ULY 2002
dissolved in 100 mM of nethylene chloride. 7.33 g of coumarine

{ 7- hydr oxy- 3-[ ( et hoxyi m no) net hyl ] - 8- met hyl - 4- ( 2pr openyl oxy) - 2H 1- benzopyr
an-2-one) prepared as indicated in preparation 8 of the international

Patent Application WO 9747634 and 6. 29 @3of triphenyl phosphi ne are added
under 25 argon at anbient tenperature. The suspension is cooled dow to OC.
3.73 m of DEAD is added dropw se. The suspension is agitated for 1 hour is
added at anbient tenperature. A further 6.06 g of triphenyl phosphine and at
0C 3.11 m of DEAD are added. After 1 hour of agitation at anbient 30
tenperature, 50 m of pentane is added to precipitate tthe reduced DEAD. The

suspension is filtered, the fgJtrate is evaporated to gryness purified
on silica with the™e i xkure tol ueff€at 3~ thems6 $ i sopr * al cohol .
7.1 g of 5J gduct is qfyt ai ned. T SXYfiltered on
silica 60 el uting /M # fept ane m@i xture t@p " 6.13 g of
sought product is §h a|ned‘ STAGE B: S.o=t=ot~ w0 ~t~oMc /

oi o/ o~0 0 ag@s gﬂpg the product of the previg 5 % age is dissolved in
75 m of tetrahydrofurane SD g of carbonyl diim’dazole is 15 added and
the reaction is heated forllA gur under reflux. The reaction nmediumis
diluted with 100 m of heptyaggcl/ ethyl acetate 2 mixture. The organi c phase
is washed with an aqueous sohution of sodi um hydrogen sul phate at 10 O,

dried over magnesi um sul phate and evaporated to dryness. 20 4.94 g of

sought product is obtained Q$TAGE C' Owve W25 MeO O O O ~~' ~(O O -0
MeO OJ~IO 30 ¥.94 g o & _ppduct of the previ stage | ed in
120 m of tet dr of u

\8 44°m of BhN%opropgl is

| \
(@] 0] 0] 0°c O (0]
Ta
ELSIO OTHP HO  OTHP
1y pNO,C.H,OCOCI
F e MeONH,HC
CH,C, CH,COOK

EtOH

3) APTS

MeOH HOg =E)THP

Preparation 3: [8R-(8.alpha.,9.alpha,10.beta)]-10-methoxy-6-

oxaspiro{4.5]decan-7,8,9-triol
5 STAGE A:[4S-[4.alpha.,5.alpha.(S*)]]1-2,2-dimethyl-5-{(1-

hydroxycyclopentyl)methoxymethyl]-1,3-dioxolane-4-methanol
20 ml of a solution of dibromobutane (106 ml of dibromobutane
in 200 ml of THF) is introduced into a mixture containing 43
g of magnesium, 100 ml of THF and one iodine crystal. The

10 reaction mixture is subjected to ultrasound. 1.7 1 of THF is
added. The remainder of the dibrominated solution 1s added.

Agitation is maintained for 2 hours 30 minutes. A solution



added at 0C, 1.05 g of palladiumtetrakistriphenyl phosphi ne. Agig atvion 202
,carried out for 20 mnutes at OC. The reaction 5 JULY 2002 36 nediumis
diluted with 50 ml of a heptane 1l/ethyl acetate 2 m xture. The organic
phase is washed with an aqueous sol ution of sodi um hydrogen sul phate at
10~, dried over magnesi um sul phate and 2¢%aporated to dryness. 5.5 g of
crude product, i.s .5 ohtained Ich.iis purified on_silica,elut, w.th a
net hyl ene C(ﬂﬂt(?r]in&@gm%g’&&e yo\{yh%?&tgégtagﬁg.ne?f% 5'8(‘“5‘?%5‘&'%{%;5988"5? Tis
obt ai ned. né%‘ﬁe@ihyhfidén@g?LOaMab@n_/on@aOa@‘id/ Qna011210,650¢ @krt he product
of the previous stage is dissolved in 6.5 m of pyridine dried over
pot assi umadilesl @ tofl 72@ .prAgpdredyilony disoxplrariede oaydfochkpprirds iandedyl149 of
lithium perchlorate are added at anbient tenperature. ' Agitation is

carried ofOUES Afvitdl e REIAE UESr 48 3GAS HREPI BREEUBY 31 GOPAGi th a
heptaned/ eyl (@@L e 2 JIlch <ARd LReACLAABNMRRRRE chiopaghed W th a
sodi um hydrogen 25 sul phate solution at 10~, dri e8 over magnesi um sul phate.
1.8 g of pKdeaddrtfdld cekidaibyedevhintings puawingdolly ¢heopmtaghiappyaea silica
eluting with the eluent m xture niethylene chloride 80/terbutyl met hyl et her
20. 200 ngnst exbradings didit SpPediétoanats68Ng reebatsotrihi $030
Obtalned'hepé%d%qL¥h%pQ%a§Ié§ﬁ mixt8r® s %gsheaj'dEQeg gZd~ngpbréEeé 0~

00o0

to dryness. 111.85 g of sought product is thus obtained.
10 STAGE B: [3’aS~(3’a.alpha.,7’.alpha,7’a.beta.)]-7'-methoxy-
dihydro-spiro(cyclopentane-1.6’-{6H]-1,3~-dioxolo(4,5-
e clpyran]-4’(3aH)-one
221 g of pyridine sulphurtrioxide (PySO3) is added to a
solution containing 111 g of the product prepared in Stage A
15 and a mixture of a litre of methylene chloride, 1 litre of
DMSO, 0.607 1 of triethylamine. Agitation is carried out for
2 hours at ambient temperature. The reaction mixture is
poured into an aqueous solution of phosphate acid phosphate,
extracted with an ethyl acetate, heptane (1-1) mixture
20 followed by drying, filtering and evaporating to dryness.
57.7 g of sought product is obtained.
STAGE C: [8R-(8.alpha.,9.alpha,10.beta)]-10-methoxy-6-
oxaspiro[4.5]decane-7.8,9-triol
157 ml of a 1.5 M solution of dibutylaluminium hydride in
25 toluene is added at -5°C to a solution containing 56 g of the
product of the previous stage and 300 ml of THF. Agitation 1s
carried out at -3°C for 1 hour. 1 litre of a 1 M solution of
sodium potassium tartrate is added. Agitation is carried out
for 15 minutes at ambient temperature. The reaction medium is
30 extracted with an ethyl acetate-heptane 1-1 mixture followed
by washing with water, salt water, drying and evaporating to
dryness. The residue obtained is agitated at 70°C in the

presence of 150 ml of a solution of sulphuric acaid 0.1 N and



0 1a 0.5 g of the 2-isoner obtained in the previous stage is 15 3li B3 vA0D2
.in 10 mM of nethylene chloride under an argon atnosphere. 100 ul of DBU is
added. Agitation is carried out for 24 hours at anbient tenperature
‘followed by diluting in 50 mMl of a heptane 1/ethyl acetate 3 m xture and
the organic phase is washed with a 1 M 28l ution of sodi um di hydrogen 20

sul phate, p@d%%f@rwgi?&neédm.ﬂso £ b 8% Y é(ﬂuﬁr[yi%e%olw

product obtalned previously is ved In 5 of anol. 0_72 g of

met hyl hydrdveyt ars nendhiyeditodtdngyd bt v, bO4iun afardediata acetaidedyr earatlded at
anbi ent tenperature. The reaction nediumis agitated for 5 hours at anbient
25 t enper @&Iki@fiAn cvieFar ifid RUthdam BAalr St Repied fesfatadc&@ ate 3

m xture an €. organic. e is S j t tjon '

di hydr ogenp%fulrop%ea geb,y otrclllecfa%l\%\edr a@%négag)fvr%asu n%];ttdgdgzﬁ)él%égvsdpégatgzg?ﬁ gfﬁe
drynesss Gtk Grsdutste 1y aBicdiresd obt ai ned which is purified by
chromat ography on silica 30 with the eluent m xture nethyl ene chl ori de

80/ 20 t er (RXAMBERE hd & thardraxy -THd 4rdrwsir axatrgit [ lomschhox viign igion) githed.] -85
JULY 2002 5 10 Preparat.] STAGE A 0 i. 00, 38 MO On, OHp OH 20.4
g of 2-0- Hﬁﬁwf ,'@ﬁ'li%%%wli%%gw}ﬂﬂ%i ’ﬁys-lxg‘l ssol ved under
argon in Zx0 M Qf 4 oy Wy~ 100 nl of a 1 M solution of

Vi nyl magnesi usrrglbro[m de] in tet rJg{lydrofurane then 200 mM of a 1.7 M nmagnesi um
chl ori de w7 solpltia o8 Jbe tteet r9ihedraof Ulard;pha -34 d-esopymydaded -at OC under

argon. The sqlution is agitated for 1 hour at anbient tenperature. The
reacti bA RRFRARALE copl ed down to -15C and 15 diluted with 100 m of

hept ane. 'ﬁﬂ#% t Oyt TAlHKEE, 1% ePHCE DS HTRYNE Sl B pdA0 ) 1T- 70ff (@ Bixt ure

of 20a of aqueous sol ution of sodi um di hydrogen phosphate in
't et r ahydr af ihyedsostys- Takdect hoRye- 6vagraass it [sialStisldaraeciTpiytld oxy 12@6 nl of a
heptane 1/ethyl acetate 2 m xture and 1SO ml of a 20_10$ sol ution of sodium

hydr ogen skfihany et hardd 8 -med harlgdii-d -benaopsirans 2100&d over nagnesi um
sulphare o SYBPUAEL L JMESSaikdB sl 20U gl 0Pl e
15 dropwise at 0°C to a mixture of 49 g of the product of
preparation 3, 73 g of the product of stage B of preparation
2, namely 4-(diphenylmethoxy)-7-hydroxy-8-methyl-2H-1-
benzopyran-2-one and 59 g of triphenylphosphine. Agitation is
carried out for 1.5 hours at ambient temperature. 1
20 equivalent of triphenylphosphine and DIAD is added at 0°C.
The solvents are evaporated, taken up in ether and the sought
) product obtained.
STAGE B: [7R-(7.alpha.,8.beta.,9.beta.,10.alpha.)]-4-
(diphenylmethoxy)-7-{([(8-hydroxy-10-methoxy-9-
25 [(triethylsilyl)oxy]-6-oxaspiro([4.5]decan-7-yl)oxy]-8-methyl-
2H-1-benzopyran-2-one
15.21 g of imidazole, 40.1 ml of diisopropylamine and 18.75 g
of triethylsilane chloride are added at 0°C to a solution
containing 48 g of the product of the previous stage and 400
30 ml of methylene chloride. Agitation is carried out for 1 hour
at 0°C, followed by washing with a 1 M solution of sodium
acid phosphate and rinsing with water and drying. The product

obtained is chromatographed on silica eluting with a



~~0\Sy / "p> OHPh/ \Ph 30 19.3 g of the product of the previ ;sTEtVPDOS
. dissolved in 150 m of dinethylformam de_ 10.8 g of im dazole is added,
then at OC under argon, 23.4 nml of diphenylterbutylsilyl chloride is added
-dropwi se for 30 mnutes_ The solution is 5 JULY 2002 .. T 39 agitated for
30 minutes at OC . The reaction medium#8 diluted with 400 m of a heptane
1/ ethyl aGelahe ndM 18 deliR UGRNiI AhaS& tus-vasled withh .2 1 M aqueous
sol ution of sodium di hydrogen phosphate, dried over magnesi um sul phate 5
and evaportailaceriey tentass, 1 b3 1g thferr @iixtpreduds .i3§ gbiodi née woughti s
purified by chromatography on silica eluting with the heptane 4: ethyl

acet at e 1 BRsdufite. 13®EEafnsd-sought product is obtained. Yield: 77~ ~TAC-R

MeO MeO ' D ("2 O \oSi é P Eh . of i di ni
chl or ochr Mﬁs@oﬁ7v’§pﬁ‘r?'2\58§|brﬁ%| df'@rhs%%ﬁﬁ'e’ﬁ@'%ﬁp(;)%'ée]g{?'heﬁy% IgmmEjm

4A ol esul @it enia nek lsagd-7 -49. 109 n@: teioxiyhi@ {Ir(adreiahgdrohe Hppgrans2 -st age
in solution in 100 nl of nethylene chloride is introduced into this
suspensi oY }ipxple ol ( tariethyd sidiydd oxyd gibr-exase ixe (4nfil 8capo Trenper at ur e,

the reacti i.s fipished. reaction nedi,umis filtered. The filtrate is
evapor at e_cyojtqoo’ﬁ}’r]y-nd;—s"%e&%fﬁé'%?c}(fg)c nz@l?tyefiar?e—&-loélechr omat ogr aphed on silica
el uting witfsa gepiane/eidiy d%%%[y@'ta% Gnl Aot Wge of1BaPall o?liep@Ught product
is obtained. Yield 36 25 STAGE D MeO MeO n . ~\" of f m. 100~1-~03
0 Ph \ Ph RulRihai0iq agfid ke eprddiect tof at selptdwnogeonsbage ngs 28i-4sgl véd i n
100

10 the product of the previous stage and 250 ml of
dichloromethane. Agitation is carried out for 1 hour at
A ambient temperature. Bicarbonate of soda is added and
- agitated for 20 minutes at ambient temperature followed by
washing with water, drying the organic phases on sodium
15 sulphate. The product obtained is chromatographed on silica
eluting with a heptane-ethyl acetate 4,1 mixture. 16.81 g of
sought product is obtained.
STAGE D: [7R-(7.alpha.,8.beta.,9.beta.,10.alpha.)]-4-hydroxy-
7-[{[10-methoxy-8-[(tetrahydro-2H-pyran-2-yl)oxy]-9-
20 [(triethylsilyl)oxy)-6-oxaspiro{4.5ldecan-7-yl)oxy]-8-
methyl-2H-1-benzopyran-2-one

! A solution of 16.19 g of the product of the previous stage,

s
st
Fok

%ﬁ% 150 ml of THF, is agitated under a hydrogen atmosphere in the

presence of 810 mg of palladium on carbon followed by

25 filtration, and 15.1 g of sought product is obtained.
STAGE E: [7R-{(7.alpha.,8.beta.,9.beta.,10.alpha.)]-3-acetyl-
4-hydroxy-7-{[10-methoxy-8-[ (tetrahydro-2H-pyran-2-yl)oxy]-9-
[(triethylsilyl)oxyl-6-oxaspiro[4.5]decan-7-yl)oxy]-8-methyl-
2H~1-benzopyran-2-one

30 2.28 ml of acetic anhydride is added to a mixture containing
13.8 g of the product of the previous stage and 150 ml of
methylene chloride and 5.94 g of dimethylaminopyridine

(DMAP) . Agitation is carried out for one hour at ambient



S JULY 2002 5 10 15 40 m of tetrahydrofurane. 14 m of a 3 MsofWuon D502
. met hyl magnesi um bromi de in ether is added dropwi se under argon at -5C.
Agitation is carried out for 30 mnutes at OC, the excess magnesiumis
‘neutralized with an aqueous sol ution of sodi um hydrogen sul phate at 10 O.
200 mM of a heptane 1l/ethyl acetate 2 m2tture is added. The organi c phase
is washed gm'th 200 m % a nol ar. aqueocijs so] ution of . sodi.um di hydr ogen
phosphat e, “GPPRE2 OVET - nhiynesT IRt e Vet 8t UrHESs. The

crude produSiut SoRUsE fi&8i @R Sti1d Gh&ipid g, it a-haptang, Hathylemcetate
1 mxture. The product obtained I1s inpasted in pentane. 2.76 g of sought
product i sclobdaided. wasledd 2irth SiadGET Bndvielr @4 .O Ha . Ph ProR20dviefhtOH OH O
2.79 g of the_product of the_ previous stage is dissolved in 15 m of

t et rahydr PERAMet 49 B 1R3d FhiftrisHSRY AF oft =5 tidt ridrut i BAtbiiUm
fluoridg i glc?érahydr of urane i s added dropwi se under argon at OC. Agitation
is carried out Tor 1 25 hour at anbient tenperature is added. 200 ml of a
hept ane 1/gthyt Rcet7r-e( 2. alphial 8 . bt orPpdse tta pHiass.a ighavgsihes- adddy 1200
of a nolar aqueous sol ution of sodi um di hydr oegen %r};)sphate, dried over

gagnﬁsi um %m@?w?ﬁg%&dﬁgﬁ@@gk%%ﬁwf% & e xxserp;h fied
chromat ooy a St 1.N e C rgjde m xture
V\/lyt h 50 el {a?f? if/' B ) g‘ﬁgﬂ&é“'&wﬂ% c}gf‘a‘?)rg“eeﬁﬂ“%'gfgﬂ‘seo 5 JULY

sou product

2002 41 STHEHzdpyMMdi-ofH "' ' OH ~ O5 1.2 g of the product of the
previous stage I1s dissolved in 12.5 mM of nethylene chloride. 6.67 m of
triethyPam ne emaiv@lentyobfa diMrechiyd tsisinp ok tet rattarted ammarslugcul ar si eve

are 10 add under ar at 0 The s i,on is_coql.ed do t.0 .

appr oxi mat o3P e, £ B s R Hadh s 2 3kEn Gyihdifreo the

sul phurtrioxiglect Hoadded ediAed iangaMddieuiod he lapemat Wi ©&redioRd
15C. After 1 hour of agitation at anbient tenperature, the reaction is

t er m nat ecnix¥gitatiorkerst Ihdar ragid aduitorf et Janthdiem tatt egnps rerttu rtee fjper dtSur e.
The reaction nmediumis poured into 100 m of a nolar aqueous sol ution of

sodi um di YA ohen FhosHflt )" tHe atfife difs RSS! 8tk (e (6 Halicc€ Wivt'h a
heptangsl/gthyl, acei & & & JULT 11%&[%?%%5&[}%531&% washed with water,

dried over magnesi um sul phate and 20 evaporate ryness. The product
obt ai ned i%i1tmaistiecid qgntane.A GroSug tofi ss @itglati nprdodiaichi 9 sohisaidned.
Yield: 59% STAGEG . M ". 25 0" OH M HO ™'
it is in the following stage.
STAGE G: [7R-(7.alpha.,8.beta.,9.beta.,10.alpha.)]-4-hydroxy-
7-[[9-hydroxy-10-methoxy-8-[ (tetrahydro-2H-pyran-2-yl)oxyl-6-
20 oxaspiro(4.5]decan-7-yl)oxyl-3-[1-(methoxyimino) ethyl]-8-
methyl-2H-1-benzopyran-2-one
4.6 g of potassium acetate and 3.12 g of O-
methylhydroxylamine hydrochloride are added to a solution
containing 18.69 mmoles of the product of the previous stage
25 and 100 ml of ethanol. Agitation is carried out for 1.5 hours
at ambient temperature. The reaction medium is poured onto a
1M solution of sodium acid phosphate, extracted with a
heptane/ethyl acetate 30-70 mixture followed by washing with
water, drying and evaporating to dryness. The product
30 obtained is chromatographed with a heptane-ethyl acetate
(1:1) mixture. 6.54 g of sought product is obtained.
STAGE H: 8-hydroxy-7-[4-hydroxy 3-[1-(methoxyimino)ethyl]-8-
methyl~2-~oxo0-2H~1~benzopyran-7-yl]-10-methoxy-6-



HO OH 0.73 g of the product of the previous stage is dissolved $ny®0y n2oad
tet rahydrofurane. 2.5 mM of a 1.5 Msolution of 30 DIBAL in toluene is
added under argon at -6C. Agitation is carried out for 1 hour 30 m nutes at
*-6C. The reaction mediumis poured into a 1M sol ution of sodi um potassi um
tartrate; the aqueous phase is extracted®ith a 5 JULY 2002 42 heptane

1/ethyl acgial$i o M X &can Py 9ani ¢ phase is washed with an aqueous
sol ution of sodium hydrogen sul’'phate at 10~, dried over nagnesi um sul phate

and evapor Btred( 7 & lphaeds. beftree. (& dohtct. Ol a6 Iypdah . )9 - (Ppastapynyilgxgnt-ane.
0.9S g 5 of sought product is obtained. Quantitative yield. STAGEH MM".
... OO0 ~¥RrMat® g of the product of the previous stage is emulsified in

5 m of a soluty of f SR W i to0- 08 J~ . our of heating at
70C, the r@ac%iiodr)qu stt erm n%r{e(%.ﬁ‘cphs(ej @eoacﬁ oﬁrn fggr%) %{Jnr%l]eln% left to return
t 0 anbi entcH Bymefatnirs, e tien ododacicell ad tdP panitane ard dthemqueous phase -
is neutralized with 0.1 g of barium carbonate. The suspension is agitated

for one howantainkmsy ént3% ensdr dthe €HaseD) oft Héve HnavEey stdasy aper d0ed to

dryness. In order. t.o dry the product, .two 20 djsti.llatiqns ar arried out
w et o udhe 3 i el Aoy 1 ik mtene L Tod Tuiing SEne

sol uti on qwef_ magnesi um sul phate and evaporating to dryness. 0.5 g of
sought product is obtained. Yield 860. 25 EXAVPLE 7:
7-[[ 6- deoxd)- 5% G at ehydodiu@ etdnilde3-i@ [addast eby iy lCoxy] aniswdlutdobonyl | - . bet

2. - aghopyr anosyl LexyTdhy oo 3o L CRet hoxum ng) et byl 8 ety - 2b1- ben
1 50 ml of DMF. Agitation is carried out for 1 hour at 0°C.
The solution (1) is concentrated to dryness. The residue
obtained is dissolved in 50 ml of DMF. 1.42 g of DMAP is
added. The solution (2) is added at 0°C to the solution thus
15 obtained. Agitation is carried out for 1 hour at 0°C. The
reaction medium is treated with sodium acid phosphate, washed
with water, dried and concentrated to dryness. The residue
obtained is dissolved in 100 ml of methanol. 2.1 g of PTSA is
added and agitation is carried out at ambient temperature.
20 The product obtained is chromatographed eluting with toluene
and then with a toluene-isopropyl ether 92-8 mixture. The
) product is dispersed under ultrasound in an isopropyl ether-

pentane mixture. The sought product is obtained.

NMR spectrum: CDCl, ppm

25 1.30 to 2.00 CH, cycle
2.20(s) C¢Hs-Me
2.50(s) N=C-Me
2.56(t) O-CH,-C=CH
4.57(d) oeiion.... T

30 3.55(s) C-OMe
3.65(d,J=8) H,ax
4.00(s) =N-OMe



c, MO _ "0 Ho~~~ + HO/ O-OHO CH ONOWw 0 ~ ~\ MO O/ O O :,5 HIEFOR®D
. g of. the product of preparation 5 is dissolved in 17 m 10 of nethyl ene
chloride. 0.89 g of coumarine prepared as indicated in the |International
~Patent Application W9747634 and 0.76 g of triphenyl phosphi ne are added at
anbi ent tenperature under argon. The sudPension is cool ed down to OC, O0.45
m of DEAR iy qed dropw $g.,The suspension is 15 agitated for 1 hour at
anbi ent tenperature. 0.63 g20$I tri phenyl phosphi ne i s added agai n and at 0C,
0.37 m ofs DEARA)A yel | ow sghution is obtained. After 1 hour of agitation
at anbi ent teng)erature, 10 mM of pentane is added to precipitate the
reduced DBADR.! (fHe suspensiéiies filtered, 20 the filtrate is evaporated to
dryness ar71,d OQ)ud'r)fi ed by chromat ography on silica with the eluent m xture
tol uene 97/ so(;) opyl al coh 3 (the elution is finished with 6s). The
productsobt aeged in a mxtyse is then filtered on silica 60 eluting wth-a
heptane 1/ether 2 m xture then ether _ 0.55 g 25 of white crystals is
obt ai ned. 8¥i'é @s)470. STAGNHR. 30 O 0 0 ~ 0~0 HO ~-OHOwe // 0 ~ M O ~
O 0O:. 3\ /0 "Q- 5 JULY 2002 1 44 0.S5 g of the product of the previous
stage is @ 9% m of tetrahydrofurane_ 0.364 g of
car bonyl diggi#azgol e i s added and the reaction mxture is heated for 1 hour
under reflToxX.—The reaction nediumis diluted with 40 m of heptane 5
1/ ethyl acetate 2 m xture. The brganic phase is washed with 50 ml of an
aqueous_sol ution of sodi um hydrogen sul phate at 10~, dried _over nmagnesi um
sul phal% and evapor at eMelp d %ess. 0.5 g of sought roqﬁa\i S obt ai ned.
Yield: 88~ 10 STACE C. O O 3
! O O

ﬁxg ﬂ\d‘ ot

15 20.4 g of 2-0-methyl-3,4-0-(1-methylethyledene)L-arabinose is

Y
©

dissolved under an argon atmosphere in 200 ml of
tetrahydrofurane. 200 ml of a 2 M solution of allylmagnesium
bromide in tetrahydrofurane 1s added at 0°C under argon. The
solution is agitated for 1 hour at 0°C. The reaction medium

20 is cooled down to -15°C and is diluted with 100 ml of
heptane. In order to neutralize the excess magnesium, 300 ml
of an aqueous solution of sodium hydrogen sulphate at 10% 1is
added dropwise. The organic phase is separated and the
aqueous phase is extracted with a mixture of heptane 1/ethyl

25 acetate 2. The organic phases are combined, dried over
magnesium sulphate and evaporated to dryness. 22.96 g of
sought product is obtained.

Yield:94 %



15MM0~0~01:, .: O /OI~IOOHOWw OO/ O~O MO :. .: OG5 fGLY26D2
.20 0,5 g of the product of the previous stage is dissolved in 12 m of
fetrahydrofurane. 0.82 m of diisopropylam ne and at 0C, 0_11 g of

-pal | adi um t etraki stri phenyl phosphine (0.1 equivalent) are added. Agitation
is carried out for 20 mnutes at OC. Theoreaction nediumis diluted with 50
m of 25 §3Bq£§a?p 1/ ethyl acetate 2 m xture. The organi c phase is washed
with 50 m aqueous sol ution of sodi um hydrogen sul phate at 10~, dried
over magnesi um sul phate and evaporated to dryness. 0.58 g of crude product
is obtained which is purified by chromatography on silica eluting wth a
heptane 30 3/ethyl agetate m xture_ 0.257 of sought product is
obt ai ned_ Yield: 57~. SJOAY 2002 .. 4%OSTAGE D ,05 0~/ ~----.1 0O
/ MO0 O~ 0 O M~ O~ODGZDHO‘ /0 ~0 .GlLHANE O 10 0.2S7 g of the product
fromtheg previous geris di ssorveéd i -3 of pyridine dried over _

pot assi um 0.58 g of/ ppopatyy!l hydr oxyl am e hygg oride and 0.057 g of

|l ithium 15 perchlorate are added. The reactionmﬁé iomis agitated for 48
hours at anbient tenperature followed by diluting with a heptane 1/ et hyl
acetate 2 mxture, and the organic phase is washed with a solution of

sodi um hy sul te at 100Q, i.ed over .magnesium sul phate. 0.28 g of
sought pr?ﬂ%‘%i OZ%mgbei |rr(1)edl.c ﬁ’cey (t::r%&dgrﬁf‘%&ﬁct SoBFa] ﬁéd%i?s&’#é’?gl ved in 5
n of ethanler At J@idydHardr axyhasl he Bydaesblayild¢e ARRAiBeS8 g of

sodi um acetate are added. The reaction nediumis agitated for 5 hours at
anbi eni 0t erfpitataurasf fislidamed ebyi sdialkddiedng tiwenh 23 .Réprdnefl/ et hyl acetate 2
m xture angd the organic .phase_i.s washed with a _sodi um di hyagogen
phosphat o {PPIEd e L Sdriidd SO eF REgnEsParFSur BRI~ Ena eUapoPared t o
‘dryness. Qur3dh OfrHy udp JiQduGls 1531 @RkabNed  WAHCRiheBYr bti gdcbyrpe
‘ciromat ography on silica eluting with a nethylene chloride 80/ethyl acetate
19/ acet i ¢ racadt ibrmmimeadingy i d90ugedf wioghb03@lpobdachepsanbt avaedylYi el d:
31~.

acetate 2 mixture. The organic phase is washed twice with 200

15 ml of a 1 molar aqueous solution of sodium dihydrogen

phosphate, dried over magnesium sulphate and evaporated to

dryness. 45 g of resin product is obtained which is purified

by chromatography on silica eluting with a heptane 4/ethyl

acetate 1 mixture. 39.5 g of sought product is obtained.

20 Yield: 85%

STAGE C:

25 \}\5 o \}\. \&_L<
Sl—k /\

25.1 g of pyridinium chlorochromate is suspended in 200 ml of
methylene chloride. 53.8 g of 4A molecular sieve 1s then

30 added. 39.5 g of the product of the previous stage in
solution in 100 ml of methylene chloride is then introduced
into this suspension in one go. Agitation is carried out for

3 hours. The suspension is filtered followed by eluting with



5 JULY 2002 46 Preparation 6 ~TAr'F A M0 OO Ph Ph MO n ~OH & RuiPh 2002
-10.5.g is dissolved in 110 mM of tetrahydrofurane. 329 m of a 0.135 M
solution of zinc tetraborohydride in ether is added 15 20 25 under argon at
-6C. Agitation is maintained for 30 mnutes without an ice bath, the
reaction is then termnated. A solution3df sodi um di hydrogen phosphate (M

i s added. The Qus ase s xtr ted w th. ,a heptane 1/ et acetate 2
m xt ure. qﬁ¥$$ ﬁggeldg dr |§§%09891ng§%§§FﬁW1§§ ﬁégg 3%8 &Vapor at ed
to drynesevab%étedoftose ?Wes@;r ogyet rbelehteabaeqlwgucwss ghuiified by

chromat ography eluting with a heptane 4/ethyl acetate 1 nlxture 8.75 g of

sought prdﬂd¢@ne§ oot siideda ¥datdn989%iBTAﬁE BephMe0eOd/OtR1PRciEdte" 1OH OH
O 30 8.75 t he product of the previous stage is dissolved in 100 m of
t et r ahydr &f €- 37 m of a nolar solution of tetrabutylanmoni um fluoride

in tetrahydref dded under ;arggeagdhelC. After 30 minutes of _
agltatlonﬁgt@bg{%gggoﬁgg J%L? 2002147 5 ?O ﬁ1 of a heptane i/ethyl acetate

2 m xturevisladdéds The organi c phase is washed with 200 ml of a nol ar
aqueous sol ution of sodi um di hydrogen phosphate, dried over nmagnesi um
sul phat e &dSv&sorated to dryness. The crude product (10.5 g) is purified
by chromat ography el uting the nethylene chloride with 20~ of acetone
m xture on silica. 3.6 of sought product is obt ed_Yield: 78%

g g p @Qﬁ aN 0

MeO _\
olué OU-G)H
10 #\ ¥ ﬂ\ 3 0
/

32.5 g of the product of the previous stage is dissolved in
250 ml of tetrahydrofurane. 60 ml of a methylmagnesium

15 bromide solution in ether (3M) is added dropwise under argon
at -5°C. Agitation is carried out for 1 hour at ambient
temperature. The excess magnesium is neutralized at 0°C with
an aqueous solution of sodium hydrogen sulphate at 10%. 200
ml of a heptane 1/ethyl acetate 2 mixture is added. The

20 organic phase is washed with 200 ml of an aqueous solution of
sodium dihydrogen phosphate (M), dried over magnesium
sulphate and evaporated to dryness. The product obtained is
impasted in 200 ml of pentane/ether. 16.9 g of sought product
is obtained.

25 Yield: 64%

STAGE E:
_J
MeQ, T
- B
e OH
> e OH
\ O\ OH



STAGE C

M ". OHOH M ". O 015 3.57 g of the product of the pravivVUR02

stage is dissolved in 38 m of nethylene chloride. 20.5 m of triethylam ne
aand 38 m of dinmethyl sul phoxi de are added under argon at anbient
-tenperature. The solution is cooled down to approximately 5C and 7.6 g of
pyridine sul phur trioxide is added withédt the 20 tenperature exceeding

15C_ Agi tald o ¢ %éf&{é e Rilcf of 2HROWSviThE rs%%@%aih?/. r@q%iswviea Reur ed

into 500 ml ‘of a nolar aqueous sol ution of sodium

ogen phosphate, the

aqueous phage nls ofX ttetatady drwifee-anict.h 68 mdptodne vodblry lsodadtiahe oZ m xt ur e.
The organi c phase is washed twice with 500 mMl of 25 water, dried over

nmagnesi umtSiigaaty lampaaiawb fdred i0s dny deds ahyeofpgasepisdadded
talli dis. i ted | <. f ht
by ai ned. reara s i RPN ikatidh %5 SRS TE 3G § o

obt ai ned.

the produGti fftde Prewist Heage ratudiessolovedili BF1Q Kep@hne 1/ethyl
tetrahydrofurane. 6.66 m of 1.5 Msolution of DIBAL in toluene is added
under ar g@redtat@C2 Agixtatricon si 9d6g0r-i Eheogrgeoricl phege 36 wiesbedswiTthe

reacti on

iumis poured into 100 5 of a 1M sal.utign, of, sodi um
potassiunﬁﬁg} f%}atﬁ?ﬁgﬁugﬂﬁfoﬁﬁa§§i¥§lg§tP%bf@glﬁptﬁlgyﬁéﬁﬁﬁﬁe 1/ et hy
acetate 2 gHodpgH8e, ThE 10 RR3HR slisim\ashedavet AndS@vaboehtan agueous
sol ution of sodi um hydrogen sul phate at 10~, dried over nagnesi um sul phate

and evapordtyecsso dihenessidel @prodacg afs pourgliti egr bguchrosatbtyaapbd. oki el d:

Cpantitg

produci

g.of the

tive STAGE E:, MeO MO ' 1 ". HO OH ! HO 1. 95
ofSitlH& B rdvitdnd §Fg§eai§e§%¥ﬂ§PFi€81Pﬁ1§8 %?/@eﬁPaBPlaSSulphuric

acid sol utj;Qn 8tc 04Q5 ¢t 5 L3l Iy Wgﬁtber%%EEngﬁfBBtéiRQHﬂ 30 minutes at 70C
! 3 |

and left to return to anbient t

ature. e reaction nediumis

npe

neutral i zexrawse IF:0. 3 g of barium carbonate. The suspension is agitated for

one hour
dryness.

at anbient tenperature (pH=7), then filtered and 25 evaporated to
In order to dry the prpﬂuct, two distillations witpytoluene are

carried out. After dryjeag (O

) ight at 40C in t hMefRese of Pz05)~ 1.2 g
of sought product is obta ield: -ant»tativg,l LE 8:
7-[ (6- deoxy- 6- G- net hy{)-'4> t I-3-C>[[(2-prop¥%§%g& } noj] carbonyl]-.alp

ha. - L- mannopyr anosy!| 554-hyd®ﬂxy-8nethyl-3-[1

Opropﬁﬁyloxy)ininoJethy

| ]-2H 1-benzopyran-3

15

20

25

10.15 g of the product of the previous stage is dissolved in
103 ml of methylene chloride. 55ml of triethylamine and 103
ml of dimethylsulphoxide stored on molecular sieve are added
under argon at ambient temperature. The solution is cooled
down to approximately 5°C with an ice-water bath and 19.77 g
of pyridine sulphurtrioxide is added in fractions without the
temperature exceeding 15°C. Agitation is carried out for 1
hour. The reaction medium is poured into 1 litre of a molar
aqueous solution of sodium dihydrogen phosphate, the aqueous
phase is extracted twice with a heptane 1/ethyl acetate 2
mixture. The organic phase 1is washed with water, dried over
magnesium sulphate and evaporated to dryness. The crude
product crystallizes and is impasted in pentane. 6.8 g of
sought product is obtained.

Yield:68%



5 JULY 2002 49 yl]-2-one 5 JULY 2002
7-((6-deoxy-6-C-nethyl-4-0O nethyl -3-0O[[(2-propynyl oxy)am no] carbonyl]-.alp
ha. - L- mannopyr anosyl ) oxy] - 4- hydr oxy- 3-[ 1( met hoxyi m no) et hyl ] - 8- net hyl - 2H 1-
-benzopyran-3-yl]2-one 5 STAGE A* _ / ONOw O NOWw MO 10 0O HO ~~" O/~ [~
O/ O _ OHOO _O MO OHHOHO "OH 15 1.36 g of the product of preparation 6
is dissolved in 25 m of nethylene chloride. 2.19 g of counarine

7- hydr oxy &I&%E F65xyi ni no)

met hyl ] - 8- met hyl - 4- (2- pr openyl oxy) - 2H 1benzopyr an- 2- one prepared as
indicated in the International Patent Application W9747&34 and 1.89 g of
tri phenyl phosphi ne 20 are added under argon at anbi terrpgr—aﬁv\ure. The
suspension i s coole 1O 1.12 M of DEAD isq\gd se. The
suspensd on i s agitatgd,.for our at—anbiest tenper@Pure. ANurther 1.58 g
of triphenyl phosphing ang: 0C, 0.93 m of DEAD agyde fter 1 hour
of agitation at ambifmo25 teé@perature, 50 m of peAta® is added to
precipitate the reduced DEAD. The suspension is filtered, the filtrate is
evaporated to dryness and purified by chromatography on silica eluting with
a tol uene cmxtur At h 1.soprepyl _alcohol. 0.870 g.of .white crystals and
0.850 ¢ of'5 '5’ i )??u\re%l%g%ggﬁtégi ﬁ?néhter %§¥98 Srggﬁggdlﬁﬁbsa?gvggt zla?n%a?j. The
product i slf idft eeedahgpirdlfyirane1003gs8ef msi bircprBArel yt hagewi hhqaether_ 0.4 ¢
of sought product is obtained. Total weight: 1.27 g. Yield: 440 5 JULY
2002 500 SpagenBatOve °S -/ Afger 1-hour RBomimvtele cbHagitation7ag &fCthe
Bt ol e B RS o1 308 he b SAhYC LR 18 he 8l uhet LAY GE G T ane:

into 100 ml of a 1M solution of sodium potassium tartrate;
the aqueous phase is extracted with a heptane 1/ethyl acetate
2 mixture. The organic phase is washed with 150 ml of an

15 aqueous solution of sodium hydrogen sulphate at 10%, dried
over magnesium sulphate and evaporated to dryness.

5.5 g of sought product is obtained.

Yield: Quantitative

20

// /4
Me > Me S /
—
43 b
o OH HG  OH
25

STAGE H:
5.5 g of the product of the previous stage 1is emulsified in

32 ml of a solution of sulphuric acid at 0.05 N. After 1 hour
30 minutes of heating at 70°C, the reaction is terminated.

30 The reaction medium is left to return to ambient temperature
and is neutralized with 0.6 g of barium carbonate. The
suspension is agitated for one hour at ambient temperature
(pH=7), then filtered and evaporated to dryness. To dry the

product, two distillations with toluene are carried out



added foll owed by heating for 1 hour under reflux. The reaction Frenynsm 02
diluted with 50 m of a heptane 1l/ethyl acetate 2 m xture. The organic

" phase is washed twice with 50 15 ml of an aqueous solution of sodium
.hydrogen sul phate at 10% dried over magnesi um sul phate and evaporated to
dryness. |.41 g of sought product is obBained. Yield: Quantitative STAGE C
20HOW oo~ M0 O/ Q ~ O0O-025 0 0.6 of the prordtuct of .the previous
stage is diRARY Bvh 95T igas apd - 4@ rc’ifdisrg‘ll’iﬁ:lg i BFOSVEE g6t 284adRedt. 5 g of
propar gyl Ry, dl1Qxylggg ne hydrochl oride and 0.149 of lithiumperchlorate are
added at ar?’m ent tenperature. Agitation is carried out for 48 hours at

anbi ent t E¥AMRIEIGe fol l owed by Y--O OH \\ 5 JULY 2002 51 dilution with
a heptane 1/ethyl acetate 2 m xture and the oraani c phase is washed with a

sodi um hydt daaxyndO-8§thyilon -5 (Zogrogeny )Gﬁé'ro‘er@e‘s: um sul plhat e.
1.8 i i i i jihi 5 i
i en e rety A bt Al ety 112 BT R ARRGR A0 s 1 g5 245 1

m xture. BAraxyeds-infemgl~3 -gaughz -progyaly lokydimanagdth4Aq -2g-af i somer - 2.
Yield: 74~ opening of the carbonate of which 30~ is isoner-3. STAGE D. O Me

O O f ~H He@apyngn-2-one and
7-[{6-deoxy-4-0-methyl-5-C-(2-propenyl)-3-0-[[(2-
propynyloxy)amino]carbonyl] -.beta.-D-gulopyranosylloxyl]-4-

10 hydroxy-3-[1-(methoxyimino)ethyl]-8-methyl-2H-1-benzopyran-2-
one

STAGE A:
~
s J
o \ (0] NOMe
MeQ, N >
15 SPAN X Jf / AN
O (0] 0
N HO 0] (e}
HO Ot N/

4.4 g of the product of preparation 4 in solution is

20 dassolved in 100 ml of methylene chloride. 7.33 g of
coumarine (7-hydroxy-3-[(methoxyimino)methyl]-8-methyl-4-(2-
propenyloxy) -2H-1-benzopyran-2-one) prepared as indicated in
preparation 8 of the international Patent Application WO
9747634 and 6.29 g of triphenylphosphine are added under

25 argon at ambient temperature. The suspension is cooled down
to 0°C. 3.73 ml of DEAD 1s added dropwise. The suspension 1s
agitated for 1 hour is added at ambient temperature. A
further 6.06 g of triphenylphosphine and at 0°C 3.11 ml of
DEAD are added. After 1 hour of agitation at ambient

30 temperature, 50 ml of pentane is added to precipitate the
reduced DEAD. The suspension is filtered, the filtrate is
evaporated to dryness and purified on silica with the eluent

mixture toluene at 3% then 6 % isopropyl alcohol. 7.1 g of



O~ M0 O/ 0l "O/ O; HNOH ~/~00.4 g of the product of the pseyupus2002
.Stage (isonmer-2) is dissolved in 10 mM of nethylene chloride. 100 ~1 of DBU
i's added. Agitation is carried out for 24 hours at anbient tenperature
followed by diluting with a heptane 1/ethyl 25 acetate 2 m xture and the
organi ¢ phase is washed with a 1 M sol ut3i®on of sodi um di hydrogen phosphat e,
dried over i ] t o, S 00.,m fl ask,
0.4 g of t%%@%l@(g‘fsuﬁ:%&e%%c& y 0 %}fcﬁdeﬂ |§ldsdij§ls€'{‘%//€eed§ionn ﬁj}l%c]ao%oet hanol .
0.59 g of aBEhyhdwe Oxydars tiee fiticdl o mider ardl €hetd Wik 1y sfheyodisumsaeet at e
are added at anbient tenperature. The reaction nediumis agitated for 5
hours at awbiserohenperdinal e otdtevigedy diluting with a heptane 1/ et hyl
acetate ZMEJ and the organic phase is washed with a 1 M S JULY
2002 52 s of sodi um di hydrogen phosphate, dried over nmagnesi um
sul phat @ and evaporated to dryness. 0.4S g of crude product. is obtained
which is purified on silica with a nethylene chloride 80/ethyl agetate 19 /
acetic acid 1 eluent m xture. 5 ly the expected isomer-3 is iﬁated.
0.140 g of sought product is obfained. Yield: 37~ Preparation
i MeO OH MO O,~ Op n. ~CH ' 15 26.8 g of ppeduct :
under argon in 25¢~m of thyetraf urane. 400 ml off@g 1 | utjon of
et hyl magnesi um br Ggle i n ahydr of urane 12 ad r Ounder 20
argon. The sol mto=gn i gitfat &4 T®r 2 hours at anmbi gpf{ tenperature. The
reaction nmedi um i sreol ed down to OC and is dil ut eéﬁmh 100 m of heptane.
f

S

In ordéP to neutfdli?¥ the excess magnesium 300 m a nol ar aqueous

sol ution of sodi um di hydrogen phosphate is added dropw se. Magnesi um 25
salts precipitate. 200 m of a heptane 1l/ethyl acetate 2 m xture and 150 mi
of a i 0% sol ution of sodi um hydrogen sul phate are added. The organic
solution is dried over nmagnesi um sul phate and evaporated to dryness. 29 g
of product6 i @btdisarrashicath dfs tdisr erervoguapirddias 130 didsiodaed| aning with a

heptans A g9 Sle st o 1T 8T SHUR PLadEL 03212 e
15 added and the reaction is heated for 1 hour under reflux.
The reaction medium is diluted with 100 ml of heptane 1/ethyl
acetate 2 mixture. The organic phase is washed with an
aqgueous solution of sodium hydrogen sulphate at 10 %, dried
over magnesium sulphate and evaporated to dryness.
20 4.94 g of sought product is obtained.

STAGE C:

25 / 0 MeO o o
McO o >

30 4.94 g of the product of the previous stage is dissolved in
120 ml of tetrahydrofurane. 8.44 ml of diisopropylamine is
added at 0°C, 1.05 g of palladium tetrakistriphenylphosphine.

Agitation is carried out for 20 minutes at 0°C. The reaction



Ooff o Ph Ph 16.7 g of the product of the previous stage is di Ssaluied 2002
. under argon in 150 m of dinethylformam de. 10.07 g of im dazole is added
then 19.23 m of diphenylterbutylsilyl chloride is added dropw se at 0C
under argon over 30 minutes. The solution is agitated for 1 hour 30 m nutes
at anbi ent 15 tenperature 20 The reactBébn nediumis diluted with 400 ml of
hept ane 1/ et acet r e ani S sh tth,a nol ar
aqueous Sg1dFIOn ofdg&gt aﬁ%ydggbgﬂ'p o%‘% %t%%% ¢ 3%8 eraggéﬁgéiam

sul phate an&teMaNOMALEd rb@ndlcy pesSe 3& gla@sfhelalr @dual ahS aghkauBedoMit €bni S
purified by chronmatography on silica eluting with a methylene chloride

m xt ur e wiath spedugf hadeoges. s3drdatyg @t s]@l%ghtdrpeddamen gagbesined. Yiel d:

Quantitatiyv TAGE C.. 25 30 Rh Ph .Ph Ph .22 S7 g of
yr|d|n|uﬁq;m £5c APGmEY ép@r¥g$dgglegﬂyge§ESp née& Pk §6BdﬁipSPdH€Fh§Fene
chlori de. oHen nbH0 W ith 1s5p@gﬁfl%@p%n5%1qQE%C%h%Elﬁé %h%ﬁe 'ﬁe@ggfgneBB 9

of the product of the previous stage in solution in of nethyl ene
chlori de ichliontidedonded viret @itthi $%susedosicon. Af ter 3 hours of agitation at
anbi ent tenperature the suspension is filtered. The 5 filtrate is

evapor at ed togdPfh§§§gh?h€rP§§F&uéSoBP&Pﬁ@&d(35 g) is purified on silica
with the g }ﬁgﬁi pni xture heptane 4/ethyl acetate 1. 27 g of sought product
is obtain ‘d 83~. STAGE D0 10 MeO MO i~ ~ OH:, i.. r , O~ OPh Ph
Ph Ph 15 16.5 g of the product of the previous stage |s di ssol ved 150 m
of tetrahydrofurane. 17.52 m of a 3Msolution of nethyl magnesi um brom de

in etht? is added dropwi se ugderyfpoon at -5C Agitation isygcarePed out far
1 hour at anbient tenperaturg. e excess magnysi umi s neut al ijlzed at 0C

with 20 a nol ar /gqueous oh of sodium di h 200 m of
a- hept ane 1/ethy cet a2 Jxt ure i s added. e i s washed
with 200 m »ed at adueolls sbl ution of f fosphat e,
dried over magn qp1su|phate and~evaﬁekate&>ﬂ9 . The product

obtained is 25 ?ﬁpasted i n pentane.

s ’ \\

0.65 g of the product of the previous stage is dissolved in
6.5 ml of pyridine dried over potassium. 1.5 g of

20 propargylhydroxylamine hydrochloride and 0.149 of lithium
perchlorate are added at ambient temperature.
Agitation is carried out at ambient temperature for 48 hours
followed by diluting with a heptanel/ethyl acetate 2 mixture,
and the organic phase is washed with a sodium hydrogen

25 sulphate solution at 10%, dried over magnesium sulphate. 1.8
g of product is obtained which is purified by chromatography
on silica eluting with the eluent mixture methylene chloride
80/terbutylmethylether 20.
200 mg of 3-isomer sought product and 500 mg is 2-isomer is

30 obtained.



14.85 g of sought product is obtained. Yield: 870 STAGE E. MO is5 rgynLyodéeo
.3 0.r ~oH". 0 OH Ph Ph 5 JULY 2002 55 ,., dropwi se under argon at OC.
-After 30 minutes of agitation at 5 anbient tenperature, the reaction is
-term nated. 200 m of-a heptane 1/ethyl acetate 2 m xture is added. The
organi c phase is washed with 200 ml of a7nol ar aqueous sol ution of sodium
dihydroge% gggsphate, dried over magnesi um sul phate and evaporated to
dryness__ e product is purified on 10 silica eluting with a

nmet hyl ene chloride m xture with 15~ of 14.85 g of the product of the

previ ous stage is dissolved in 150 m of tetrahydrofurane. 33 nml of a nolar
sol ution of tetrabutylamoniumfluorjde in tetrahydrofurane is added

acetone then with 300 of acetone. S g of sought product is optained.
Yield: Quantitative STAGE F. 15 wWOHO=OHM". O 020 7.85 g of the
product of the previous stage isdalissolved in\82.S nml of rfg hyll gne

ne and 82.5 okoxi de stored

r argon at

of di
i.ent t

chloride. 44.5 nl of trieth
on nol ecul ar sbéﬁé are

solution is codl do approxi mately 5C W €rgbat h and 25
15.8 g of pyridineysy r Noxi de is ad racti ons wi thout the

t enper at ur ceedi ng 15C. Agitation is®ca igd gyt for 1 hour. The
reaction nedi is,poured into 1 litre of nol ar aqueous sol ution of

sodi um di hydr ogen gsphate, the aqueous phase is extracted with a heptane
1/ ethyl acetate 2n30 m xture. The organic Qhase is washed with water, dried
over magnesi um sullphate and evaporated to ness. The product1®btained is
inpasted in pentgfle_5.77 g of sought product is obtained. Yield 80~.
STAGE G M= S ?\

A\

A

0.5 g of the 2-isomer obtained in the previous stage 1is

15 dissolved in 10 ml of methylene chloride under an argon
atmosphere. 100 ul of DBU is added. Agitation is carried out
for 24 hours at ambient temperature followed by diluting in
50 ml of a heptane 1/ethyl acetate 3 mixture and the organic
phase is washed with a 1 M solution of sodium dihydrogen

20 sulphate, dried over magnesium sulphate and evaporated to
dryness. The product obtained previously is dissolved in 5 ml
of ethanol. 0.72 g of methylhydroxylamine hydrochloride and
0.94 g of sodium acetate are added at ambient temperature.
The reaction medium is agitated for 5 hours at ambient

25 temperature followed by diluting in 50 ml of heptane 1/ethyl
acetate 3 mixture and the organic phase 1s washed with a 1 M
solution of sodium dihydrogen sulphate, dried over magnesium
sulphate and evaporated to dryness. 0.45 g of crude product
is obtained which is purified by chromatography on silica

30 with the eluent mixture methylene chloride 80/20
terbutylmethylether 20.

100 mg of sought product is obtained.



O56 Me CH 5 JULY 2002 5.46 g of the product of the previous stageLys2002
.dissolved in 25 mM of tetrahydrofurane. 16.7 ml of a 1.5 Msolution of 10
DIBAL in toluene is added under argon at OC. Agitation is carried out for 1
*hour 30 minutes at OC. The reaction nmediumis poured into 250 m of a 1 M
.sol ution of sodium potassiumtartrate; Bfe aqueous phase is extracted wth

a hept anepy\{éa[};gti%qletsate 2 mxture. The organic phase 15 is washed with

150 m of | ution of sodium sul phate at 10~, dried over
magnesi um3Wgshat:e and evaporated to dryness. 5.5 g of sought product is
obtained. Yield: Quantitative STAGEH 20 M M O"... "O---i HO~~... O
O~' ~~ OH HO-" OH 25 5.5 Mast, t h%roduct of the preV| oudle§f ageSFs
enulsified in 32 mM of a sol'W+On of sul phuric acid at 0.0 After one

hour 30 minutes of heatipg,dt 706 the Teaction Ts ternypated. oihe reaction
mediumgs left to return ito \anbi/fent tenperature and-i s peutyalized vvith 0.6
g of barium 30 car bona’}t_‘éé\the suspension is agitated ore hwur

anbi ent tenperature (p ), Othen filtered on mliporouy fiQ@ter %%per and
evaporated to dryness. In order to dry the product, two distillations with
toluene are carried out foll owed by drying 5 JULY 2002 57 at 40C in the

prelsgnce @flgl HZQ_;Sof4 §809n@fthgqm3y4wol(heméeayduehyilaahéo nedrafXaptet aki ve
yi e ~VNNr ~r. a
7-[ (6- deo@%ocve@hgalnduoampnylin. BéPamlDodukepyrbrds9fyoape. 100 ml

4- hyd th 2- | t hyl -2H—lb - 2-
(o oS Moy - o oB PapTipRghesTun bEomlab fif thenzopyran-2-one

7- [ (6- deoxptyfryeirdrhirdne TRkRYhoobgl acrDagyl opur aaeﬁxg)_gmylzhlomde
4 hydr oxy-3-[1- (rret hoxyi m no] et hyl ] - 8- net hyl - 2H
solution in tetrahydrofurane; 0.34 moles are added at 0°cC
under argon. The solution is agitated for 1 hour at ambient
temperature. The reaction medium is cooled down to -15°C and
15 diluted with 100 ml of heptane. In order to neutralize the
excess magnesium, 300 ml of a mixture of 20% of a molar
aqueous solution of sodium dihydrogen phosphate in
tetrahydrofurane is added. The magnesium salts precipitate.
200 ml of a heptane 1/ethyl acetate 2 mixture and 150 ml of a
20 10% solution of sodium hydrogen sulphate are added. The

organic solution 1s dried over magnesium sulphate and

evaporated to dryness. 19.3 g of sought product is obtained.

Rt Yield: 83%
STAGE B:
25

MeO =

““’Zj‘" al
ou-

0 oH —_— #\

6  OH '—Qi

30 19.3 g of the product of the previous stage is dissolved in
150 ml of dimethylformamide. 10.8 g of imidazole is added,
then at 0°C under argon, 23.4 ml of diphenylterbutylsilyl

chloride is added dropwise for 30 minutes. The solution is



10 benzopyran-2-one(2-propynyl oxy)-carbam c 3' -ester acid 5 JULY 2002
« 7- ((-6- deoxy-5- Cet hyl -4- O net hyl - . bet a. - D- gul opyr anosyl ) oxy] 3-[ 1- (et hoxyi m
no) et hyl ] - 4- hydr oxy- 8- net hyl - 2H 1- benzopyr an2- one (2- propynyl oxy) - carbam c
*3' -ester acid STAGE A 15 O-CHPht MO :O -~ ~\ HO~~~ ~HO/ O "OHO H
O-CHPh) O~ O~ O ° O MO :. HO ~OH 2032.8 g of the product of preparation
7 is dissqlyv i f. yl_ene .chl ordde.. 9. f r.ine and
7.23 g of Oatc‘%/llet%ﬁteerr;iliyl pqoggh%ﬁgr&gﬁe% ggd?dggt' gr%% gﬁt%ct%gﬁ%e?lggﬁggﬂgﬁder 25
ar gon_ TheligugRensiian i49oceql ed dowept@neC1/4t39y1MacbiEARei 3 adsedrdr.opw se_
The slightly yellow suspension is agitated for 1 hour at anbient
t enper at urkhe Rriganticerbgsg dfs weishieshWidhospHi Me agmgoas §elgtipnnofof DEAD
are added yell olution,is obtained. After 1 hour of agitation at 30
Ao ant ¢ SO (PO BEART BRoSEREL e L ERISY S B PhEr LB FPLEBLEat e the
reduceds DEff olh@octatReNTi0Riyelisl t 8060, of RE Fielstihabeoiscevaporated to
dryness and purified on 1.750 kg of 5 JULY 2002 58 silica 60 with an

el uent m xthiraeinefd whlivéned sapuldad flikdn by ichapmepplgrapbghoh. si@igaof white
crystals cqntaining traces of reduced DE@D i s obtained. The product is

filtered reApitdng &3t theaheBtAPen 4an e&NyenCRtetEr & RéStHRE - 178t KyP
acetate 2&‘5 igz)tu%thelrpré(au%lti qisn%bséatilg%dr.e%%qgi:D%Q, then with a nethyl ene
me

chl ori de ano mxture in order to obtain 7.3 g of expected
product. Ymlak 38~ STAGE B: /CHPhz O10 ~\ \ O~ M0 O_ 'O

10 MeO — —
MeO  <— N
3 AN
A Olre 0]
,;\ N 3 )
. \}\: o 0 \
o N\ Si
s.—k /N
I\ Ph  Ph
Ph

Ph

15 19.1 g of pyridinium chlorochromate is dissolved in 250 ml of
methylene chloride. Then 40 g of 4A molecular sieve is added.
28.19 g of the product of the previous stage in solution in
100 ml of methylene chloride is introduced into this
suspension in one go. After 4 hours of agitation at ambient

20 temperature, the reaction is finished. The reaction medium is
filtered. The filtrate is evaporated to dryness. The product
obtained is chromatographed on silica eluting with a

_____ heptane/ethyl acetate 6-1 mixture. 10.5 g of sought product

is obtained. Yield 36 %.

25 STAGE D:

MeQ, s

Fs % Fo e
X

30 Ph  Ph Ph  Ph

10 g of the product of the previous stage is dissolved in 100



MeO HO -OH 15 ruph z 7.2 g of the product of the previous stagesisurLy 2002
«introduced into 100 mM of THF. 4.41 g diim dazole carbonate is added

foll owed by heating for one hour under reflux. The reaction nediumis
‘poured into 150 m of a hydrogen phosphate solution at 100 20 and extracted
wth a mxture of hexane ethyl acetate #6l1owed by drying, and 7.1 g of

sought product.i,s ,obt.ai he ~TAC-R ~CHPhl . 25 0Q.0.0 ~I I%lf(o H O ~0O MO
"= 00 7T ptfetpl}aol-b‘{fg:] Odﬁ%ra_cﬂes‘sﬁll}vg@ ionf 10 Soq‘h{t_étorna_ dr of urane. 30
0_7 g of paddadindg s Gal Mibriaaadded drld ovedidie s WigRtiidRd Ured hydrogen
at nosphere. After 3 hours of agitation, the reaction is termnated. The

reacti on medyamats f59Qerfer tatd.darhd o idansites] i teviapor3dt ed ntug edr yitess. The

product is ., 5 JULY 2002 59 rec,rL?{fzt‘al lized in an et her/pentane m xture.
4.75 g of FughtNprothiict® B ed S BRI T-2ldFet e /05 3gueousye0 0 ~0 O

10 0 H s \- QR QOO il e it oIl 1K 100 o0 oBr G s St age i s

dissolved in 25 nm of nethylene chloride. 0.99 g of dinethylam nopyridine

and dr opwilssptundert /artdorl atced@ted.Bhixture 1s added. The organic phase
is washed with 200 ml of a molar aqueous solution of sodium
dihydrogen phosphate, dried over magnesium sulphate and
evaporated to dryness. The crude product is purified on
10 silica eluting with a heptane 4/ethyl acetate 1 mixture. The
product obtained is impasted in pentane. 2.76 g of sought

£ product is obtained.

Yield 27%
STAGE FE:
15
MeQ, =
2 f MeQ S—
4o OH »
Ry toe OH
%6 O\ ] \
5 o
O
Ph Ph
20

2.79 g of the product of the previous stage i1s dissolved in
15 ml of tetrahydrofurane. 11.8 ml of a molar solution of
tetrabutylammonium fluoride in tetrahydrofurane 1s added
dropwise under argon at 0°C. Agitation is carried out for 1
25 hour at ambient temperature is added. 200 ml of a heptane
1/ethyl acetate 2 mixture. The organic phase is washed with
200 ml of a molar aqueous solution of sodium dihydrogen
phosphate, dried over magnesium sulphate and evaporated to
dryness. The crude product is purified by chromatography of
30 silica eluting with a methylene chloride mixture with 5%

methanol. 1.2 g of sought product is obtained. Yield: 86%



15 m of acetic anhydride are added. After 30 minutes of agitati®niety0£Ho2
.95 ul of acetic anhydride and 0_225 g of dinethyl am nopyri di ne are added.
Agitation is carried out for 45 mnutes. The reaction mediumis diluted
with 100 mMl of heptane 1/ethyl acetate 2 m xture. The organi c phase is 20
washed twice with 150 m of a 1 M aqueodd sol ution of sodi um di hydrogen
phosphat e, g 4ed- over magnesi um sul phate and evaporated to dryness. The
expected product—is isolated. 1.56 g of sought product is obtained. Yield:
93a 25 STAGEE: 30 OH\ \ i 0o O~O0 1(OOHN / i \ O MeQ o~ ; ; ~ O
HN~ 5 JULY 2002 60 f4eb),g of==the product of the pre&tds 3 i

dissolved in 15 nm of pyrxdi dri ed—ever—popassi u

pr opar gyl hydr oxyl ani n?'h droch@tide and 0.36 g o

added at anbient te atdire. Tlgggreaction 5 nediu agi tated for 48
hours at anbient tenperabure followed by diluting vith a heptane 1/ et hyl
acetate 2 mxture, and the organic phase is washed wth a sol ution of

sodi um hydrogen sul phate at 10~, dried over magnesi um sul phate. 10 1.8 g of
sought praod t ai ned product, i urified on

t is 00 of this crud is
silica wi t1h‘%alr9 Sudhte rﬁx}ﬂqjlrcgt r?éf% erké CHI%H &Za%/ t&r Ei]&tsx?lo ery L8 her 20.
90 ngy of swszjﬂtmlprmtﬁ@tngqe(?@ N1 dsSORI673 AN £7% TR t &y 112QRRS 224 Yi el d:
770 S5/45 in isoner-3 1 STAGEF1 ~0l ~1 o' 0~020~ 000 Q@ -0 "OH
y'-0O 'OH1Z2H rQ ©R25lited hy lofuliphe xided sdoreld ine mpleviudus stiege ase
dissolved ipn 5 m of ethanol. 0.85 of t hyl hydr oxyl am ne hydrochl ori de
and 0. &0 FUIEDARES %Pt é’ogr'e%é’(?dégsé’ttlé’ﬁ‘biléntcopéﬁﬁeﬂﬂ’&r &2 The
reaction Rl RiG 29if afed fifh 3NQWS @lter bath and 2.39 g of
I
Ty pyridine sulphurtrioxide is added by fractions without the
temperature exceeding 15°C. After 1 hour of agitation at
ambient temperature, the reaction is terminated. Agitation is
15 carried out for 1 hour at ambient temperature. The reaction
medium is poured into 100 ml of a molar aqueous solution of
sodium dihydrogen phosphate, the aqueous phase is extracted
twice with a heptane 1/ethyl acetate 2 mixture. The organic
phase is washed with water, dried over magnesium sulphate and
20 evaporated to dryness. The product obtained is impasted in

pentane. 0.75 g of sought product is obtained. Yield: 59%

STAGE G:

25 \f\

0.73 g of the product of the previous stage is dissolved in

30 ml of tetrahydrofurane. 2.5 ml of a 1.5 M solution of

30 DIBAL in toluene is added under argon at -6°C.
Agitation is carried out for 1 hour 30 minutes at -6°C. The
reaction medium is poured into a 1M solution of sodium

potassium tartrate; the aqueous phase is extracted with a



30 anbient tenperature followed by diluting with a heptane i/ethyljeceta6@
.2 mxture, and the organic phase is washed with a 1 M sodi um di hydr ogen
phosphat e sol ution, dried over nmagnesi um sul phate and evaporated to
dryness. A crude product 5 JULY 2002 61 5 10 15 is obtained which is
purified on silica with the eluent m xt4#2e nethylene chloride with 20$ of

terbutyl ne e 5 1 u | s obtained. STAGE G O MeO
O-0 "M wg‘gg&(?ﬁ% %Sgi}g%t%oéjq%’&ﬁ%og ?%led—?l: -a}rLl{i—NqBSﬁelsoper ation

i s carri edwashedswitili £at£ghédusStagrutidsi o Shdbug Wfddded duagiraed am ne
hydrochl ori de. 0.103 g of the expected product isonmer-3 is obtained.

EXAVPLE 1020201 3% [ (dr He@xgver Magriss iun Gudknimte awd evapaud oy rtamosyl ) oxy]
25 30 3-(1- th i m no) propyl.].-4- hydroxy-8-net hyl -2H 1 benzopyran- 2- one
S o ooy St BRI AR e 4 SRV Y 1 S i OB Lo

5 of sought product is obtained. Quantitative yield.

STAGE H:
M S M ==
+ s
10 0
3o 0.9 g of the product of the previous stage is emulsified in 5

ml of a solution of sulphuric acid at 0.05 N. After 1 hour of
heating at 70°C, the reaction is terminated. The reaction

15 medium is left to return to ambient temperature, then
extracted with pentane and the aqueous phase is neutralized
with 0.1 g of barium carbonate. The suspension is agitated
for one hour at ambient temperature (pH=7), then filtered and
evaporated to dryness. In order to dry the product, two

20 distillations are carried out with toluene, followed by
solubilizing in methylene chloride, drying the solution over
magnesium sulphate and evaporating to dryness. 0.5 g of
sought product is obtained.
Yield 86%.

25 EXAMPLE 7: 7-[[6-deoxy-5-C-ethenyl-4-O-methyl-3-0-[[(2-
propynyloxy)aminolcarbonyl] ~.beta.-D-gulopyranosyl]oxy}-4-
hydroxy-3-{1-(methoxymino)ethyl]-8-methyl-2H-1-benzopyran-2-

one



OHO' OO0OOOO /O~00.6 g of the product obtained as in stage §upf 2002
.Exanple 9 is dissolved in 15 mM of nethylene chloride. 0.36 g of 5 JULY
2002 a 62 di net hyl am nopyri di ne and dropw se, under argon at 0C, 0.20 g of
propi oni ¢ anhydride are added. Agitation is carried out for 30 m nutes at
0OC then for 1 hour at anbient tenperatudé. The reaction nediumis diluted
with 100 oé t_]e_pt ane 1l/ethyl 5 acetate 2 m xture. The organi c phase is
washed wit aqueous sodi um di hydr ogen phosphate solution, dried over
magnesi um sul phate and evaporated to dryness. 0.6 g of sought product is
obtained. Yield: 68% 10 STACEB: 15 CHOO~~\ O~ 0~000 "'~ O H NCO O
~/ \ MMOOOOO~0O "OHHN/ O020.0.6 g of the product of the previsus
stage is dissolved in 6 m of pyrifdine dried over potassium 1 _39 gﬁ

pr opar gyl hydr oxyl am ne hydr ochl o(g' d Ol\,’Fmd 0.13 g of lithium perchl gg-at gowar e
added. The reagihbon sediumis agjta ed for_48 hours at anbi ent tenperf
followed by diluthagwith a 1/ et hyl acetatézmxt am
organi ¢ phase #®@asfied i ; 2z
dri ed over magnesiimgul fhat . g

di ssolved in 10 ¥ of ethanol', 1.07 g of nethyl hydr QX anm ne hydrochl ori de
and 1.39 30 g of sodium acetate are added. The reaction Rediumis agi tated
for 5 hours at ambient tenperature followed by diluting with a heptane

1/ et hyl 0.5 g of the product of preparation 5 is dissolved in 17 ml

10 of methylene chloride. 0.89 g of coumarine prepared as

indicated in the International Patent Application W09747634
T and 0.76 g of triphenylphosphine are added at ambient

temperature under argon. The suspension is cooled down to
0°C, 0.45 ml of DEAD is added dropwise. The suspension is

15 agitated for 1 hour at ambient temperature. 0.63 g of
triphenylphosphine is added again and at 0°C, 0.37 ml of
DEAD. A yellow solution is obtained. After 1 hour of
agitation at ambient temperature, 10 ml of pentane is added
to precipitate the reduced DEAD. The suspension is filtered,

20 the filtrate is evaporated to dryness and purified by
chromatography on silica with the eluent mixture toluene
97/isopropyl alcochol 3 (the elution is finished with 6%). The
product obtained in a mixture is then filtered on silica 60
eluting with a heptane 1/ether 2 mixture then ether. 0.55 g

25 of white crystals is obtained. Yield: 47%.

STAGE B:
=
=
OMe
OMe // N
ﬂ’ AN —_— Lo
30 “1.0 MeO O 0 O
MeQ Y 0" "o >~
(¢} QO

HO  OH \ﬂ/
0



acetate 2 mxture, and the organic phase is washed with a 1 M % Jiulyy 2002
1 63 sodi um di hydrogen phosphate sol ution, dried over nagnesium sul phate and
‘evaporated to dryness. 0.45 g of crude product is obtained which is
‘purified by chromatography on silica eluting with a nethyl ene chloride
mxture with 20% of 5 terbutyl methylethéd. 0.170 g of sought product is

obt ai ned. ii revi oysl y., e Q,q%%tss GQrLe og%i g 4 he -
oot e (R85 05 MU (HI° e SO IB e R 7
OH 15 HC @H2Q fOtRt r2h yQrcEidaanéBr 0..36@ N QEHZa2bonya dhd mhilda3010CiE2~ 5
JULY 2002 s 64 OCH CH3 5 CCH2)ZN O O CH2)2N io Q(CH2)3-NON ~N F F 20 OC
HZ ~ F F Rdded and the reaction mixture is heated for 1 hour under

reflux. The reaction medium is diluted with 40 ml of heptane

5 1/ethyl acetate 2 mixture. The organic phase is washed with

50 ml of an aqueous solution of sodium hydrogen sulphate at

10%, dried over magnesium sulphate and evaporated to dryness.

0.5 g of sought product is obtained.

Yield: 88%

10 STAGE C:

OH OMe

/
)y
15 McO

20 0.5 g of the product of the previous stage is dissolved in 12
ml of tetrahydrofurane. 0.82 ml of diisopropylamine and at
0°C, 0.1t g of palladium tetrakistriphenylphosphine (0.1
equivalent) are added. Agitation is carried out for 20
minutes at 0°C. The reaction medium is diluted with 50 ml of

25 a heptane 1/ethyl acetate 2 mixture. The organic phase is
washed with 50 ml of an aqueous solution of sodium hydrogen
sulphate at 10%, dried over magnesium sulphate and evaporated
to dryness. 0.58 g of crude product is obtained which is
purified by chromatography on silica eluting with a heptane

30 3/ethyl acetate 1 mixture. 0.257 g of sought product 1is

obtained. Yield: 57%.



25 30 N// O(C H2)2r ~ ~N H

5 JULY 2002 65 Operating as previ cusigrLy reno2

, foll.ow ng products corresponding to fornula (1) were obtained: Z OHY 5 R2

X R7 R6

~~~~~ ORRR10/ NO~-HROOR3 JULY 2002 66 R1 R RS

-R7 RR R3ZY XHCH OCH3 CH3 CH3 HCH3 H O OC2H5 CH3 H OCH3 CH3 CH3 H
HO OC2HS C2H5 g OCH3 CH3 CH3 H CH3 H &4eC2Hs C2HS H OCH3 CH3 CH3 H CH3 H O
NH2 C2H5 CH3 CH3 H3 H OCH2Bz O NH2 _CH2-C=CH2 H OCH3 CH3 CH3 H CH3 H

O OC2H5 _

~E=CH2 H OCH3 CH3 CH3 H H OCH2Bz O NH2 CH3 H OCH3 CH3 CH3 H
HOOC2H5 Cf-13 HOCH3 CH3 CH3 HCH3 HO NH2 CH3 H OCH3 CH3 CH3 H CH3 H

OC2H5 “CH3 H OCH3 CH3 CH3 H CH3 H O NHZ CH3 CH3 H OCH3 CH3 CH3 H CH$

NH2 -CHz H OCH3 CH3 CH3 H CH3 OC

10

15

20

25

30

H
CONH2 -CHz H OCH3 CH3 1 g8 H

O
4

/ // X
% 8] —_— ~ O
MeO 0 MeO 0 0 0
< - 0 < A
0 0 o OH
Y tn{
(0] O

0.257 g of the product from the previous stage is dissolved
in 2.5 ml of pyridine dried over potassium. 0.58 g of
propargylhydroxylamine hydrochloride and 0.057 g of lithium
perchlorate are added. The reaction medium is agitated for 48
hours at ambient temperature followed by diluting with a
heptane 1/ethyl acetate 2 mixture, and the organic phase is
washed with a solution of sodium hydrogen sulphate at 10%,
dried over magnesium sulphate. 0.28 g of sought product is
obtained. The crude product obtained is dissolved in 5 ml of
ethanol, 0.45 g of methylhydroxylamine hydrochloride and

0.58 g of sodium acetate are added. The reaction medium 1is
agitated for 5 hours at ambient temperature followed by
diluting with a heptane 1/ethyl acetate 2 mixture and the
organic phase is washed with a sodium dihydrogen phosphate (1
M) solution, dried over magnesium sulphate and evaporated to
dryness. 0.3 g of crude product is obtained which is purified
by chromatography on silica eluting with a methylene chloride
80/ethyl acetate 19/acetic acid 1 mixture. 0.090 g of sought

product is obtained. Yield: 31%.

R6

CH3
CH3
O

0
O



JULY 2002 67 RLRRE R RT RR RBZY XHOCH3 CH3 CH3 H CH3 H Os5CGHZE - v H
, OCH3 CH3 CH3 HCH3 HO CH2 -CH2-CG-CH H OCH3 CH3 CH3 H CH3 H O OC2H5
-CH2-C---CH HOCH3 CH3 CH3 H CH3 H O N(CH2) 2NH2 -CH2-C=CH H OCH3 CH3 CH3 H
CH3 HO-NOCH3 CH3 HOCH3 CH3 CH3 HCH3 HOCH3 CH3 H OCH3 CH3 CH3 H CH3 H
.NOCH OC2H5 3 CH3 H OCH3 CH3 CH3 H CH3 H%® O OC2H5 CH3 H OCH3 CH3 CH3 H CH3
HONHZCIﬂEr L& g CH3 HCH3 H O AN N(CH2) 2-Nr J CH3-C=C-CH2- H OCH3
CH3 CH3 CH3-C=C-CH2- H OCH3 CH3 CH3 H CH3 H O NH2 N=C- H
OO%BCHB(EI%GE@HBHOOCZHSI\L_C—HOO%BCHBCHBHCHBHONHZ 5 JULY
2002 68 RLRRA R RT RR RBZY XH_C HOCH3 CH3 CH3 HCH3 H OO
N(CH2)2-NJ H OCH3 CH3 CH3 H CH3 H O OC2H5 CI1CH2-CH2- H OCH3 CH3 CH3 H CH3 H
O OC2H5 C1CH2- CivzeO H CH5 C2H5 H CH3 H O OC2H5 (pgpat i rg—as
previously, the fol ng products wer e prepared 5

3-[1-[[65- chl or ®142, 3- Ghi adi azol - noj t.@[—[

7-[ (6-deoxy- 5- td Og)rrehl- alpha LIyxo

hexopyr anosyl ) oXy] ©4- hydr nmet hyl - 2H 1- benzopyr a

(2- propynyl oxy) - car bam ¢ 3§ ester acid

3-[1-[ (cyanonet hoxy)i m nBfj etPyl ] -7-[ (6- deoxy-5-C net hyl -4-0O 1Q>h

nmet hyl - . al pha. - L- 1 yxo- hexopyr anosyl ) oxy] - 4- hydr oxy- 8- net hyl

2H 1- benzopyran- 2-one (2-propynyl oxy)-carbam c 3' -ester acid

3-(1-[(2-am noet hoxy)im no] ethyl]-7- [(6 deoxy- 5- G- net hyl -

O net hyl. - . 3l pha. -.L- | yxo0- p ]-4-hy raxy-8

net hyﬁ@l—l—q) er‘?zdﬁyrdéﬁs? gl%{ 8(@ 55?‘%3??105%‘3“?5 déPePlatid
7-[[6- deo%yo51§5”@f@%hu@1ghng%h$hncang§abErbﬁ§9rlde in ether is added
hexopyr anosyl ) oxy] - 4- hydr oxy- 8- net hyl - -

~hydr oxyet howder rirgohetty -p°2H- Agbem:cnpyzr ars Rrachnea@aeplr dpyngbomyhutasbam c
3' -ester acrd 20 7-[(6-deox 5 C- et hyl - 4- O-net hyl -. al pha. - L- Iyxo

hout an ice bat the reaction is then termlnated

solution of sodium dihydrogen phosphate (M) is added. The
15 aqueous phase is extracted with a heptane 1/ethyl acetate 2

mixture. The organic phase is dried over magnesium sulphate

and evaporated to dryness. 10.5 g of sought product is

obtained which is purified by chromatography eluting with a

heptane 4/ethyl acetate 1 mixture. 8.75 g of sought product
20 is obtained. Yield: 83%

STAGE B:

te ‘:
© TR L - 0
\ ~ OH
PJF Ph ?

30 8.75 g of the product of the previous stage is dissolved in
100 ml of tetrahydrofurane. 37 ml of a molar solution of
tetrabutylammonium fluoride in tetrahydrofurane is added

under argon at 0°C. After 30 minutes of agitation at 0°C, 200



hexopyr anosyl ) oxy] - 4- hydr oxy-8-net hyl -3-[1-[[ (3 5 JULY 2002
. pi peridinyl)oxy]imno]ethyl]-2H 1-benzopyran-2-one (isoner B)
"(2- propynyl oxy)-carbam c 3' -ester acid
7-[ (6-deoxy-5-C nethyl -4-Onethyl -.al pha.-L-lyxo 5 JULY 2002 69
.hexopyr anosyl ) oxy] - 4- hydr oxy- 8- net hyI 34{1-[[ (3pi peridinyl)oxy]inino]ethyl]
- 2H 1-benzgpyran %etgﬁean@ aqr@%rhy‘}) a@%t%rt%oxanm@(mecqrsb%%%d?: et er acid
7-[ (6-deoxy-S-C ne -4- O net hyl -. al pha. -L-1yxo 5
hexopyr an@mda)rmw]pkmstwdrsows&embmwh 2001} »f a molar aqueous
ge f Qg![ :f. h%ylézl Torll'lo]o?:l g)’ dllum dlhlgr%rllc‘zoo e¥1r %rl!losp?la%e(,Z%rrgg%n%lv%)éyzna%%reg?mmc

3-(1-[ (cycQpt It%x g(nﬁq%%ttj%r ox}og(%ﬁh lgrhg et byl 1 %ogqgtthyl .al pha. -L

- | yxo- hexopyranosyl H1-ben¥ opyr an- 2- one
(2- propanHQK¥9ﬁﬁah@amUIﬁfreaﬂby'dﬂﬁdﬁatography eluting the methylene
7- ((6-deoxy-5-C net hyl -4- O net hyl -. al pha. -L-1yxo

hexopyr an@HHOrE R w4ty 208 P8 agetiopie. Buture on silica. 3.6 g of
(propoxyi m no t hyl H- 1 be%é%p%r%[n 2-one (2-propynyl oxy) carbam c

3' -ester | O¥d(“l€ déd OxXy- i hyl - 4- O- et hyl - . al pha. -L-1yxo
hexopyranqg_\éh)d)xy;]gﬂ hydr oxy-8-nmet hyl -3-[1-[2, 2, 2tri fl uor oet hoxy) i m no] et hy
| ]-2H 1- benzopyran-2-one (2propynyl oxy)-carbamc 3'-ester acid

7- ((6- deoXBIASECGtet hyl - 4- O- et hyl - . al pha. - L-1yxo 20

hexopyignosyl ) oxy] - 4- hydr oxy-8-nmethyl -3-[ 1

[[ (pentafl uorophenyl ) net hoxy]i m no] ethyl]-2H1i - benzopyran 2 one

(2- propynyl oxy) - Cgfelpam c Bester acid

7-[ (6-deoxy- S- G net hy=2=Q net hyl -. al pha. - L- Iyxo
rhexopyr anosyl ) oxy®-4aydr 0X3H 8- n‘e*t-hy-l-—a—( 1-[[ \
pyridinyl)-1HiTm of - 1- yIMgropoxy] i m noj et hyI |/ 2th1 ben@opyr an- 2-one

(2- propynyl oxy) - dar b8nic 3' -ester acid

7- ((6-deoxy-5-C- net hyl -4- O net hyl -. al pha. -L-1yxo

hexopyr anosyl ) oxy] - 4- hydr oxy-8-nmet hyl -3-[1-[[ 2- (1pi peri di nyl ) et hoxy] -i m no]
et hyl | 1 2H31SYe/rz ejfy rthe- &mﬂac(tZOEtpbopy@Wmmy) sd:agbaﬁriscd:i%ssemred asi d

7-[ (6-deoxy- S-C net hyl - 4- O net hy al pha. -L-1y

hexopyr an Wﬁo?ﬁ]mﬁtﬁyéﬁéﬁycglﬁéﬂﬁ§l §0[§ FF20€4tr1ethylam1ne and 38

nDrphOlinxh)%ﬁh%ﬁ%kth?lg%hskg&khezgfé g@ﬁégpﬁﬁagr agagn(gt ambient

temperature. The solution is cooled down to approximately 5°C
and 7.6 g of pyridine sulphur trioxide is added without the

20 temperature exceeding 15°C. Agitation is carried out for 2
hours. The reaction medium is poured into 500 ml of a molar
aqueous solution of sodium dihydrogen phosphate, the aqueous
phase is extracted twice with a heptane 1/ethyl acetate 2
mixture. The organic phase is washed twice with 500 ml of

25 water, dried over magnesium sulphate and evaporated to
dryness. The crude product crystallizes and 1s impasted in
pentane. 1.92 g of sought product is obtained. Yield: 56%
STAGE D:




z . 5 JULY 2002 70 propynyl oxy]-carbamc 3'-ester acid 5 JULY 2002
¢ 7-[ (-6- deoxy-5- C net hyl -4- O net hyl -. al pha. -L-1yxo

‘hexopyr anosyl ) oxy] - 4- hydr oxy- 8- net hyl - 3- ( 1( met hoxyi m no) propyl ] - 2H 1- benzop
yran-2-one (2-propynyloxy) 5 carbamc 3" -ester acid

7-[ (6-deoxy- 5- C-net hyl - 4- O-net hyl -. al phé8- L-| yxohexopyr anosyl ) oxy] - 4- hydr ox
y-8-methyly- 3 1ok( 2,2, gLobhLuopeet Raxy) Lyl BALPLORYL] 12 i b80¢0RYE AN 6 one
(2pr opynyl 6Xyy- car bam g8 6st &r acrdPi6

7- ((6- deowy- otCraethykado@uprahbyl 6. 86pha. olt- hy80M solution of DIBAL in
hexopyranosyl)oxy]_-4-hydroxy-8-nethy|-3-[1o _ _ ' _

( pr ppoxyi weAgppeopyl pddpdiupdazopyoan- 2LoAeCr 22gibpyhghoky) cenr badi eut

3' -ester acid,7;((6-deoxy-5-C-ne | -4-O. et hyl -..al pha. -L-1yxo0.1

nexopyr andSy § oR§PEa D1 BERERy| RPHof BRobyrT ARy ARoRy. ourdd into 100

et hyl -2Hp1- Bengzopur aB13t288 62- BhARURY beX¥:seanbaiterat &8st eheagddeous

7-[ (6-deoxy-5-C nethyl -4-O nethyl -3-O[[ (2- propynyl oxy)

am no] car bbagk] isakphaactellywotheropypbnosylyekiiyi3agét@0e 2 mixture.

(et hoxynet hoxy) i m no] et hyl ] - 4- hydr oxy- 8- hyl - 2H 1 benzopyr an- 2- one

7-([6- deo?§?959€9ﬁ§tlﬁy¥3£‘ﬂ-5€> et H%Fbééd’ﬁfggﬁ B?So‘a}n?{fo%?) aqueous

propyny!l oxy) aii pal 62' b axh#-ﬁ% ?a ah- LYXBRhEXORYT ARESYA);
oxy]-4-hy§roxy-8-nethy?-3- 1- F Z?ﬁet%yF§4-tﬁiazolg  met %inV%%

i m no] et hpepnkbkitmbenzphytanaddoaeaporated to dryness.
7-[(6-deoxy-5-C—nethyI-4-C)netgélf.al ha. - L- | yxohexopyr anosyl ) oxy] - 4- hydr ox
y- 8- netthy 1= 3- g1of[ eouahhzBr oy bt hox9PLAiABfet hyl | - 2H 1- benzopyr an- 2- one
(2pr opyny -C i s-ester acid 30

7- ((6- deoif?.éé?c. ﬁ{é?ﬁg}?ﬁ%’ﬁet hyl - . al pha. - L-1 yxo

- hexopyr angsyGEORY] - 4- hydr oxy-8-net hyl -3-[1- ([ (3

furanyl ) nethoxyJi m no] et hyl ] - 2H 1- benzopyr an- 2- one (2 propynyl oxy)-carbam c
3'-ester acid 71 — .

7-[ (6- deoxy- 5- C- meMe9y - 40 net hyl - . al pha. - L- | ymebgxopyranosyl ) oxy] - 4- hydr ox
y-8-methyl -3-[1-[[ (3t ienyl) met hoxy]i m ng]ethyl]- < benzopyr an- 2- one

(2prob§%yloxy)-c?%§f: /- ester acid HO '
> OH s
0O HO OH

1.95 g of the product of the previous stage 1s emulsified in

20 11.5 ml of a sulphuric acid solution at 0.05 N followed by
heating for 1 hour 30 minutes at 70°C and left to return to
ambient temperature. The reaction medium is neutralized with
0.3 g of barium carbonate. The suspension is agitated for one
hour at ambient temperature (pH=7), then filtered and

25 evaporated to dryness. In order to dry the product, two
distillations with toluene are carried out. After drying
(overnight at 40°C in the presence of POy, 1.2 g of sought
product is obtained.

Yield: Quantitative

30 EXAMPLE 8:
7-[{(6-deoxy-6~C-methyl-4-0-methyl-3-0-[[(2-propynyloxy) -
aminolcarbonyl]-.alpha.-L-mannopyranosyl)oxyl]l -4-hydroxy-8-

methyl-3-[1-[(2-propynyloxy)iminolethyl]~2H~1-benzopyran-3-



5 7-[(6-deoxy-5-C net hyl -4-O net hyl -. al pha. -L-1yxo 5 JULY 2002 5 JULY 2002

. hexopyr anosyl ) oxy] - 4- hydr oxy- 3-[ 1- [[(2furany|nethoxy)lnlno]ethyl] 8- net hyl -

*2H 1- benzopyr an- 2- one (2-propynyl oxy)-carbamc 3'-ester acid

-7-[ (6-deoxy- 5- C net hyl - 4- O net hyl - alpha -L-1yxo0l0

.hexopyr anosyl ) oxy] - 4- hydr oxy- 3-[ 1- [[(3 $9di met hyl - i soxazoi - 4yl ) met hoxy] i mi n

o]géhyl] §1qebh$he2H-l benzopyran-2-one (2 - propynyl oxy)-carbamc 3'-ester

aci

7-[(6- deoﬂy[56CdmekhyB—¢—@emhwﬂym—oamphaylbakﬂwdHdzepypawugybyQXy] 4- hydr ox

y-8-methyl -3-[1 15 phenoxylnlno)ethyl] 2H 1- benz? ?n 2-one

( 2- pr opynd P carbaryd 13- adph@r -Ler@nnepyyanosyl) oxyl -4-hydroxy-3-[1-

[[[1 [ 7- L3885k i TR AL $ 0T b - 27-P-blehizBp9RUAY 5 23Y) 31bAgl car bonyl]
yX0- hexopyr anosyl’)

oxy] 4 $y@m@gg—&rnethyl-2-oxo-2FL1-benzopyran-3 20

yl ] et hyl i deneJam no] oxy] acetate ' EXAMPLES OF PHARMACEUTI CAL COWVPQCSI Tl ONS

Tabl ets were prepared contai ning: Product of Exanple 1 ............... 150
ng 25 Excipient s.g.t. ... .. ..o 1 g Detail of excipient
:starch, talc, magnesium stearatg: Product of Exanple 5 ........... ~#. . 150
nmg Excipient s.g.t. ........... kf% ....... 1 g Detail of eXC|p|entéI;;arch,
tal c, nmagnesium stearate 30 Injectable solutions were al so prepag

d Jovem
T

wnﬂwpmgms_.Swwzuzoﬁ 72 PHARMACOLOG CAL STUDY
PRODUCT, CF ] v ad of dilutions i l'iquid f
of tubk S prgpared in the same quantity 5 of_steri
nedlun1|s dlstr' tedﬁAJ guantities of tggégfédaa be” staudi ed
are distribut g~|nbm each rube then each tube I'sCsown/with al bacteri al
;strain. After |ncubat|on for twenty-four hours in an ov n at 37C, the
gromh inhibition is evaluated by transillum nati on, 18 whi ch all ows the

m nimal i nhibitory concentrations (MI1.C.) to be deternlned, expressed in
m crograns/cnB. Activity in vitror, MCinug/m On the follow ng strains:
15 Ex.| Ex.2 Ex.3 Ex.4 Staph. aureus 011HT18 0.04 0.04 0.04 0.04 Staph.

epi derrd dits161360642t0e08r6d04t00@4pbepbrStaph. 6coagdinegatedeiN1261H1 0. 3
0.04 0.15 Q.15 Strepto. Eyo gene 02A1UC1 0.6 0.3 0.6 0.6 20 Strepto.
pneunnn.a@fogeshzlene4cb 0818208201 259EAfeFEURAEENENY 02VEFPPY0. 08 0.6 1.2

1.2 Ent 2,B B Th
produgtgrggéﬁggﬁ ?%%%E%ktéangli é $eﬁh§éose(%tEggégégiggygmﬁggtgzsc0|Ilﬁg
i s | ess thanzappghhl2-one pb¥a2@B82as Gnd3c&bAEMBnl}ndhencornougsa Df

formula (1):
Patent Application W09747634 and 1.89 g of triphenylphosphine

20 are added under argon at ambient temperature. The suspension
is cooled down to 0°C, 1.12 ml of DEAD is added dropwise. The
suspension 1s agitated for 1 hour at ambient temperature. A
further 1.58 g of triphenylphosphine and, at 0°C, 0.93 ml of
DEAD are added. After 1 hour of agitation at ambient

25 temperature, 50 ml of pentane is added to precipitate the
reduced DEAD. The suspension is filtered, the filtrate is
evaporated to dryness and purified by chromatography on
silica eluting with a toluene mixture with 3% isopropyl
alcohol. 0.870 g of white crystals and 0.850 g of a mixture

30 containing traces of reduced DEAD are obtained. The product
is filtered rapidly on 100 g of silica 60 eluting with ether.
0.4 g of sought product is obtained.

Total weight: 1.27 g. Yield: 44%
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0.6 g of the product of the previous stage 1s dissolved in
30 6.5 ml of pyridine dried over potassium. 1.5 g of

propargylhydroxylamine hydrochloride and 0.149 of lithium

perchlorate are added at ambient temperature. Agitation is

carried out for 48 hours at ambient temperature followed by
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20
0.4 g of the product of the previous stage (isomer-2) is
dissolved in 10 ml of methylene chloride. 100 ul of DBU is
‘‘‘‘‘ added. Agitation is carried out for 24 hours at ambient
temperature followed by diluting with a heptane 1/ethyl
25 acetate 2 mixture and the organic phase is washed with a 1 M
solution of sodium dihydrogen phosphate, dried over magnesium
sulphate and evaporated to dryness. In a 100 ml flask, 0.4 g
of the mixture previously obtained is dissolved in 10 ml of
ethanol. 0.59 g of methylhydroxylamine hydrochloride and 0.76
30 g of sodium acetate are added at ambient temperature. The
reaction medium is agitated for 5 hours at ambient
temperature followed by diluting with a heptane 1/ethyl

acetate 2 mixture, and the organic phase is washed with a 1T M
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20 argon. The solutlon is agitated for 2 hours at ambient

temperature. The reaction medium is cooled down to 0°C and is
diluted with 100 ml of heptane. In order to neutralize the
excess magnesium, 300 ml of a molar aqueous solution of
sodium dihydrogen phosphate is added dropwise. Magnesium

25 salts precipitate. 200 ml of a heptane 1/etﬁyl acetate 2
mixture and 150 ml of a 10% solution of sodium hydrogen
sulphate are added. The organic solution is dried over
magnesium sulphate and evaporated to dryness.
29 g of product is obtained which is chromatographed on

30 silica eluting with a heptane 1/ethyl acetate 4 mixture. 17 g

of sought product is obtained. Yield 52%.
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wel b as their pharnmaceutically acceptable salts. 22) The pharmaceuti cal
‘conmpositions contain at |east one nedicanent defined in clains 20 or 21 as
‘active ingredient. 23) Process for the greparati on of the conpounds of
formula 20 {I) defined in any one of clafms 1 to 19 characterized in that a
conpound f la (I1) ZOHR2 25 R7 (I Rsll~~~~"" OCRHOOWN30 R3 O
CAWO in Me radicals R2, R3, Z, RS, R6 and R, retain their previous
meani ng, OWrepresents a bl ocked hydroxyl group and W represents an al kyl
or Qal kyl radical containing up to 4 carbon gtgns, 4s subjected 35 - to the

action of an agentyd&apable—of introducing the s fi~.r c 78 ORCNGORS
5 radical 5 JULY 200 ; of a series of opergtifons'gapabl e of introducing
the OR C -N -ORSJ0/radigial R and Rl retainifngy Lr previous meaning, -

to the gction of gn agent capable of releasighe h{droxly) radical from
the OWradical, —yto fhe &Qti onal action of /an agent Cﬁ\ | e of replacing
W 15 by the X raflicql which is different from al kyl ér Qal yl, - to the
optional action of an agent capabl e of introducing tHe Y'radical which is
different fromoxygen, - to the optional action of a salification agent.

24) As new chem cal products the conpounds of fornula (Il1) 20 defined in

cl aim 23.
16.7 g of the product of the previous stage is dissolved

10 under argon in 150 ml of dimethylformamide. 10.07 g of
imidazole is added then 19.23 ml of diphenylterbutylsilyl
toA chloride is added dropwise at 0°C under argon over 30
minutes.
The solution is agitated for 1 hour 30 minutes at ambient
15 temperature.
The reaction medium is diluted with 400 ml of heptane 1/ethyl
acetate 2 mixture. The organic phase is washed with a molar
aqueous solution of sodium dihydrogen phosphate, dried over
magnesium sulphate and evaporated to dryness. 38 g of product
20 is obtained which is purified by chromatography on silica
eluting with a methylene chloride mixture with 10% of
acetone. 33.23 g of sought product is obtained.
Yield: Quantitative
STAGE C:

30
22.57 g of pyridinium chlorochromate 0.104 moles 1is

suspended in 300 ml of methylene chloride. Then 110 g of
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temperature. The excess magnesium is neutralized at 0°C with

20 a molar aqueous solution of sodium dihydrogen phosphate. 200
ml of a heptane 1/ethyl acetate 2 mixture is added. The
organic phase is washed with 200 ml of a molar agueous
solution of sodium dihydrogen phosphate, dried over magnesium
sulphate and evaporated to dryness. The product obtained is

25 1impasted in pentane.

14.85 g of sought product 1s obtained. Yield: 87%
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4.8 g of the product of preparation 7 1s dissolved in 100 ml

20

of methylene chloride. 9.98 g of coumarine and 7.23 g of
triphenylphosphine are added at ambient temperature under

25 argon. The suspension is cooled down to 0°C, 4.34 ml DEAD is
added dropwise. The slightly yellow suspension is agitated
for 1 hour at ambient temperature. A further 6 g of
triphenylphosphine and at 0°C 3.57 ml of DEAD are added. A
yellow solution is obtained. After 1 hour of agitation at

30 ambient temperature, 50 ml of pentane is added in order to
precipitate the reduced DEAD. The suspension is filtered, the

filtrate is evaporated to dryness and purified on 1.750 kg of
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CHPh

@m

7.2 g of the product of the previous stage is introduced into

100 ml of THF. 4.41 g diimidazole carbonate is added followed
by heating for one hour under reflux. The reaction medium is
poured into 150 ml of a hydrogen phosphate solution at 10%

20 and extracted with a mixture of hexane ethyl acetate followed
by drying, and 7.1 g of sought product is obtained.
STAGE C:

CHPh, H

/
—_—p -

/
-
”

7.1 g of product is dissolved in 100 ml of tetrahydrofurane.
30 0.7 g of palladium on carbon is added followed by subjecting

to a hydrogen atmosphere. After 3 hours of agitation, the

reaction is terminated. The reaction medium is filtered and

the filtrate is evaporated to dryness. The product is
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recrystallized in an ether/pentane mixture.

4.75 g of sought product is obtained.

Yield: 95%
STAGE D:
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10 UU 10 U

1.5 g of product obtained in the previous stage is dissolved

in 25 ml of methylene chloride. 0.99 g of
dimethylaminopyridine and dropwise under argon at 0°C,

15 ml of acetic anhydride are added. After 30 minutes of

0.38

agitation at 0°C, 95 ul of acetic anhydride and 0.225 g of

dimethylaminopyridine are added. Agitation is carried out for

45 minutes. The reaction medium is diluted with 100 ml of

heptane 1/ethyl acetate 2 mixture. The organic phase is

20 washed twice with 150 ml of a 1 M aqueous solution of sodium

dihydrogen phosphate, dried over magnesium sulphate and

evaporated to dryness. The expected product is isolated. 1.56

g of sought product is obtained.
Yield: 93%
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0.5 g of the product of the previous stage is dissolved in 5
ml of ethanol. 0.85 g of methylhydroxylamine hydrochloride
and 0.94 g of potassium acetate are added at ambient
temperature. The reaction medium 1s agitated for 5 hours at
30 ambient temperature followed by diluting with a heptane
1/ethyl acetate 2 mixture, and the organic phase is washed
with a 1 M sodium dihydrogen phosphate solution, dried over

magnesium sulphate and evaporated to dryness. A crude product
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The operation is carried out as indicated in stage F using
0.85 g of ethyl hydroxylamine hydrochloride. 0.103 g of the
expected product isomer-3 is obtained.
EXAMPLE 10

20 7-[(6-deoxy-5-C-ethyl-4-O-methyl-.beta.-D-gulopyranosyl)oxy]-
3-[1~(methoxy imino)propyll]l-4-hydroxy-8-methyl-2H-1-
benzopyran-2-one (2-propynyloxy)-carbamic 3‘-ester acid

.....

STAGE A:

25

\\

Md)

30

0.6 g of the product obtained as in stage C of Example 9 is
dissolved in 15 ml of methylene chloride. 0.36 g of
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magnesium sulphate and evaporated to dryness. 0.6 g of sought
product is obtained.
Yield: 68%
10 STAGE B:

l
0
OH 0 OH NI’
/ X / X
“ fe) “ 0
15 MeO s} 0~ ™o MeO 0 0o~ ™o
ST —_— 0 Nt
o. 0 Yo o

\

O

O //\/

20 0.6 g of the product of the previous stage is dissolved in 6
ml of pyridine dried over potassium. 1.39 g of
propargylhydroxylamine hydrochloride and 0.13 g of lithium
perchlorate are added. The reaction medium is agitated for 48
hours at ambient temperature followed by diluting with a

25 heptane 1/ethyl acetate 2 mixture and the organic phase is
washed with a solution of sodium hydrogen sulphate at 10%,
dried over magnesium sulphate.

0.56 g of product is obtained which is dissolved in 10 ml of
ethanol, 1.07 g of methylhydroxylamine hydrochloride and 1.39

30 g of sodium acetate are added.

The reaction medium is agitated for 5 hours at ambient
temperature followed by diluting with a heptane 1/ethyl

acetate 2 mixture, and the organic phase is washed with a 1 M
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Operating as previously, the following products were
prepared:

5 3-[1-[[{(5~chloro-1,2,3-thiadiazol-4-yl)methoxy)liminolethyl]-
7-[(6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-lyxo-
hexopyranosyl)oxyl]l-4-hydroxy-8-methyl-2H-1-benzopyran-2-one
(2-propynyloxy) -carbamic 3’-ester acid

-[1-{(cyanomethoxy) imino]lethyl]-7-[(6-deoxy-5-C-methyl-4-0-
10 methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-hydroxy-8-methyl-
2H-1-benzopyran-2-one (2-propynyloxy)-carbamic 3’'-ester acid
3-[{1-((2-aminoethoxy) iminolethyl] -7-[(6-deoxy-5-C-methyl-4-
O-methyl-.alpha.-L-lyxo-hexopyranosyl)oxyl-4-hydroxy-8-
methyl-2H-1-benzopyran-2-one (2-propynyloxy)-carbamic 3’-
15 ester acid
7-{{6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-1lyxo-
hexopyranosyl)oxy]-4-hydroxy-8-methyl-3{1-[(2-
hydroxyethoxy) imino]ethyl] -2H-1-benzopyran-2-one (2-
propynyloxy) -carbamic 3’-ester acid
20 7-[(6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-lyxo-
hexopyranosyl)oxy] -4-hydroxy-8-methyl-3~[1-[[(3-
piperidinyl)oxylimino]ethyl]-2H~1-benzopyran-2-one (isomer B)
(2-propynyloxy) -carbamic 3’-ester acid

7-[{(6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-1lyxo-
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3- [1—[(cycobutyloxy)imino]ethyl]-7-[(6—deoxy—S—C—methyl-4-0—
methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-hydroxy-8-methyl-
10 2H-1-benzopyran-2-one (2-propynyloxy)-carbamic 3’/-ester acid
7-{(6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-lyxo-
hexopyranosyl)oxy) -4-hydroxy-8-methyl-3-[1-
(propoxyimino)ethyl] -2H-1-benzopyran~2-one (2-propynyloxy)-
carbamic 3’-ester acid
15 7-[(6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-lyxo~
hexopyranosyl)oxy]-4~hydroxy-8-methyl-3-{1-{2,2,2-
trifluoroethoxy)iminolethyl]}-2H-1-benzopyran-2-one (2-
propynyloxy)-carbamic 3’/-ester acid
7-{(6-deoxy-5-C-methyl-4-O-methyl~.alpha.-L-lyxo-
20 hexopyranosyl)oxyl-4-hydroxy-8-methyl-3-[1-
[[{(pentafluorophenyl)methoxylimino]l ethyl]-2H-1-benzopyran-2-
L one (2-propynyloxy)-carbamic 3’-ester acid
- 7-[(6-deoxy-5-C-methyl-4-0O-methyl-.alpha.-L-lyxo-
hexopyranosyl)oxyl-4-hydroxy-8-methyl-3-{1-[(3-[4-(3-
25 pyridinyl)-1H-imidazol-1-yl]lpropoxylimino]lethyl]-2H-1-
benzopyran-2-one (2-propynyloxy)-carbamic 3’'-ester acid
7-[(6-deoxy-5-C-methyl-4-O-methyl-.alpha.~-L-lyxo-
hexopyranosyl)oxy] -4-hydroxy-8-methyl-3-[{1-[[2-(1~
piperidinyl)ethoxyl-imino]ethyl}-2H~1-benzopyran-2-one (2-
30 propynyloxy)-carbamic 3'-ester acid
7-[(6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-lyxo-
hexopyranosyl)oxy] -4-hydroxy-8-methyl-3-[(1-[[2-(4-
morpholinyl)ethoxy]-iminolethyl}-2H-1-benzopyran-2-one (2~
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7-[(6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-lyxo-
hexopyranosyl)oxy] -4-hydroxy-8-methyl-3-[1-
(prppoxyimino)propyl]-2H-1-benzopyran-~2-one (2-propynyloxy)-
carbamic 3’-ester acid
7-{(6-deoxy-5-C-methyl-4-0O-methyl-.alpha.~-L-lyxo~
hexopyranosyl)oxyl-3-[1-(ethoxyimino)propyl]-4-hydroxy-8-
methyl-2H-1~benzopyran-2-one (2-propynyloxy)-carbamic 3'-
ester acid
7-{[6~-deoxy-5-C-methyl-4-O-methyl-3-0-([(2-propynyloxy)
amino]carbonyl]-.alpha.-L~lyxo-hexopyranosyl)oxy]-3-[1-
(ethoxymethoxy)iminolethyl] -4-hydroxy-8-methyl-2H-1-
benzopyran-2-one
7-[[6~deoxy-5-C-methyl-4-0-methyl-3-0-{ [ (2-propynyloxy)
propynyloxy)amino]carbonyl] .alpha.-L-lyxo~hexopyranosyl)
oxy]-4-hydroxy-8-methyl-3-[1-[[(2-methyl-4-thiazolyl)methoxy]
iminolethyl]-2H-1-benzopyran-2-one
7-[(6-deoxy~5-C-methyl-4-O-methyl-.alpha.-L-1lyxo-
hexopyranosyl)oxyl-4-hydroxy~-8-methyl-3-[1-[[(2-
thiazolyl)methoxylimino}lethyl]~2H-1-benzopyran-2-one (2-
propynyloxy)-carbamic 3’'-ester acid
7-[(6~deoxy-5-C-methyl-4-O-methyl-.alpha.-L-1lyxo-
hexopyranosyl)oxy] -4-hydroxy-8-methyl-3-{1-{[(3-
furanyl)methoxyl imino]ethyl]-2H-1-benzopyran-2-one (2-

propynyloxy)-carbamic 3’'-ester acid
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109&r&'(Leigéyig%oﬁggﬂég;?o4 -hydroxy-3-[1-[[(3,5-dinethyl-isoxazol-4-~
yl)methoxylimino]ethyl]-8-methyl-2H-1-benzopyran-2-one (2-
g propynyloxy)-carbamic 3’-ester acid
7-[(6-deoxy-5-C-methyl-~4~-0O-methyl-.alpha.-L-1lyxo-~
hexopyranosyl) oxy] -4-hydroxy-8-methyl-3-[1-
15 (phenoxyimino)ethyl}-2H-1~-benzopyran-2-one (2-propynyloxy)-
carbamic 3’'-ester acid
methyl [[[1-[7-([[6-deoxy-5-C-methyl-4-O-methyl-3-0-[{(2-
propynyloxy)amino]carbonyl]-.alpha.-L-lyxo-hexopyranosyl)
oxyl -4-hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-
20 yllethylidenelamino]oxylacetate

EXAMPLES OF PHARMACEUTICAL COMPOSITIONS

Tablets were prepared containing:

Product of Example 1 ............... 150 mg

25 Excipient s.g.t. .....iiiiiiiiiiaia.. lg
Detail of excipient :starch, talc, magnesium stearate
Product of Example § ............... 150 mg
Excipient s.g.t. ... ..., lg

Detail of excipient :starch, talc, magnesium stearate
30 Injectable solutions were also prepared from salified

products.
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Fntero faecalis 02D2UCS5 0.3 1.2 1.2 1.2

B - Inhibition of gyrase B

The products are inhibitors of gyrase B; the dose at 50%

25 of DNA supercoiling is less than 5 pg/ml.
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10

15 in which:
- Y represents an oxygen atom, or an N-Nalk; or NOalk, radical
in which alk; and alk; represent an alkyl radical, containing
up to to 12 carbon atoms optionally interrupted by one or
more oxXxygen, sulphur or nitrogen atoms, optionally

20 substituted by one or more halogen atoms, by an aryl radical
optionally substituted by one or more halogen atoms, by a

heterocyclic radical, by one or more

Ra
~

25 N
Rb
radicals
in which Ra and Rb identical or different
from one another represent a hydrogen atom, an optionally
30 substituted alkyl radical containing up to 8 carbon atoms, or
Ra and Rb form together with the nitrogen atom to which they
are joined a heterocycle which can contain in addition
another heterocatom chosen from
oxygen, sulphur or nitrogen,
35 X represents a hydrogen atom, a hydroxyl radical, a linear,

branched or cyclic alkyl, alkenyl or alkynyl radical
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%10%$&f()"15Bfde§Ti¥OTﬁEerrupted by one or more oxygen, sulphur and or
nitrogen atoms, containing up to 12 carbon atoms, optionally

substituted by one or more halogen atoms, by a heterocyclic

radical, one or more free or esterified OH, C=N,

Ra

N~

NO,, \\\Rb radicals in which Ra and Rb, identical

or différent, represent a hydrogen atom, an alkyl radical
containing up to 8 carbon atoms, or Ra and Rb form together
with the nitrogen atom to which they are linked a heterocycle
optionally containing another heteroatom chosen from
nitrogen, sulphur or oxygen, or X represents an alkoxy
radical or a

[

~-C-NORe radical in which Re represents an alkyl radical
containing up to 8 carbon atoms, optionally substituted by
one or more of the substituents indicated above,
or X represents an NRcRd radical in which Rc and Rd identical
or different, represent a hydrogen atom or an alkyl radical
containing up to 12 carbon atoms, optionally substituted by
one or more of the substituents indicated above, or Rc and Rd
form together with the nitrogen atom to which they are linked
a heterocycle optionally containing another heterocatom chosen
from nitrogen, sulphur or oxygen,
- Z represents a hydrogen or halogen atom or a free,
etherified or esterified OH radical,
- Ry represents a hydrogen or halogen atom,
- R; represents a hydrogen atom, an alkyl radical
containing up to 8 carbon atoms or a
- halogen atom,
- R represents a hydrogen atom or an alkyl radical
containing up to 4 carbon atoms,

- Ry represents a hydrogen atom, a linear, branched or cyclic
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alkyl radical in which the alkyl radical contains up to 4

20 carbon atoms.
4) The campounds of formula (I) defined in claim 3, in which
Y represents the NOC;Hs radical.
5) The compounds of formula (I) defined in any one of claims
1 to 4 in which X represents an alkyl radical containing up
25 to 4 carbon atoms and in particular the CH; radical.
6) The compounds of formula (I) defined in any one of claims
1 to 4, in which X represents an NH; radical.
7) The compounds of formula (I) defined in any one of claims
1l to 4 in which X represents the:

30

9

35 radical.
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' . N ,
MG T R 0
'10%M0d&_@})UThe compounds of formula (I) defined in any one of claims
1 to 10 in which Z represents a hydrogen atom.
) 12) The compounds of formula (I) defined in any one of claims
1 to 11 in which R; represents a hydrogen atom.
13) The compounds of formula (I) defined in any one of claims
15 1 to 12 in which Rs represents an OCHj; radical.
14) The compounds of formula (I) defined any one of claims 1
to 13 in which Rg represents a methyl radical.
15) The compounds of formula (I) defined in any one of claims
1 to 14 in which R; represents a methyl radical.
20 16) The compounds of formula (I) defined in any one of claims
1 to 14 in which Ry represents an ethyl radical.
17) The compounds of formula (I), defined in any one of
claims 1 to 13 in which Rg and R; form with the carbon atom
which carries them a cyclopentyl radical.
25 18) The compounds of formula (I) defined in claim 1 the names
of which follow:
- (2-propynyloxy)carbamic acid 3'-ester of 7-[[6-deoxy-5-C~
methyl-4-O-methyl-alpha-L-lyxo-hexopyranosyl]oxy]-4-hydroxy-
8-methyl-2-oxo-2H-1-benzopyran-3-carboxamide
30 - (2-propynyloxy)-carbamic acid 3'-ester of 7-[(6-deoxy-5-C-
methyl-4-O-methyl-alpha-L-lyxo~-hexopyranosyl)oxy]-4-hydroxy-
8-methyl-N-{2-(4-morpholinyl)ethyl]-2-oxo-2H-1-
benzopyran-3-carboxamide
- (2-propynyloxy)-carbamic acid 3'-ester of 7-[[6-deoxy-5-C-
35 methyl-4-O-methyl-alpha-L-lyxo-hexopyranosyl]oxy]-4-hydroxy-
3-[1-{methoxyimino)ethyl]-8-methyl-2H-1-benzopyran-2-one
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19) The compounds of formula (I) the names of which follow:

5 - (2-propynyloxy)-carbamic acid 3’-ester of 7-[(6-deoxy-5-C-
ethyl-4-O-methyl-.béta.-D-gulopyranosyl)oxy]-4-hydroxy-3-(1-
(methoxyimino)ethyl]-8-methyl-2H-1-benzopyran-2-one
- [7R-(7.alpha.,8.béta.,9.béta.,10.alpha.) ]~ (2-propynyloxy) -
carbamate of 8-hydroxy-7-[4-hydroxy-3-[1-(methoxyimino)

10 ethyl]-8-methyl-2-oxo-2H~1-benzopyran-7-yl}-10-methoxy-6-
oxaspiro(4.5]decan-9-yl.

20) As medicaments, the compounds of formula (I) defined in
any one of claims 1 to 18 as well as their pharmaceutically
acceptable salts.

15 21) As medicaments the compounds of formula (I) defined in
claim 19 as well as their pharmaceutically acceptable salts.
22) The pharmaceutical compositions contain at least one
medicament defined in claims 20 or 21 as active ingredient.
23) Process for the preparation of the compounds of formula

20 (I) defined in any one of claims 1 to 19 characterized in

that a compound of formula (II)

z OH 0
[l
C\ ]
25 N W
o~ o
R3
30

in which the radicals R, R;3, Z, Rs, Rg and R; retain their
previous meaning, OW represents a blocked hydroxyl group and
W' represents an alkyl or Oalkyl radical containing up to 4
carbon atoms, is subjected

35 - to the action of an agent capable of introducing the
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10 radical

R and R; retaining their previous meaning,

- to the action of an agent capable of releasing the hydroxyl

= radical from the OW radical,

- to the optional action of an agent capable of replacing W'
15 by the X radical which is different from alkyl or Oalkyl,

- to the optional action of an agent capable of introducing

the Y radical which is different from oxygen,

- to the optional action of a salification agent.

24) As new chemical products the compounds of formula (II)
20 defined in claim 23.

25) Process according to claim 23 characterized in that

the product of formula (II) is prepared by the action of a

compound of formula (III)

25

(III)

30

in which Rs, Rg and R; retain their previous meaning on a

compound of formula (IV)
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in which Rz, R3 and 2 retain their previous meaning, then of a
10 blocking agent of the free hydroxyl radical.
26) As new chemical products, the following compounds of

formula (III) defined in claim 25:

MeO MeO A
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