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New aromati c am des, their preparation process and
“their use as nedi canents. The present invention relates to new

arohatic am des, their preparation process and their use as nedi canents.
5 A subject of the invention is the conf)ounds of formula (r):
[err] i n which:N@® ard¥maepeeamitesan tﬁé}i&‘EPrébQEthBnaﬁrNc@@sk[ err]
or NQal k[ err] radical in which alk[err] and alk[err] represent an alkyl
radi cal , contai ning up to1ﬁ?41ﬁh§&#xﬂﬁ%u%ﬁaﬂ%ﬂﬁ¢%&%n¢qiinterrupteqtb¥ |
one or nor e ox : I I 2 Of, LT + Opt . stitute
by one or nore ha?/gglgnp;ég%&% blglvéa'n%talro%g?r%al%’&%ra%s thQlcﬁ‘)"fi%%]r?a a\tylcsaaoq@I 19Ut ed
by one or nor &hkalrogerpaters orbpracessheingt dthedlt aiseadiscaledimameret sar nor e
Ra 3Q R%f th%a%H¥gn ionIfé\@yéjégﬁééggﬁg%%f(¥g¥ﬂéf§
to or different

(IL):

A subject

10

I
Ry (I)

15

in which:

20 - 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

25 optionally substituted by one or more halogen atoms, by a

heterocyclic radical, by one or more

Ra

N~

™~
30 Rb

radicals

in which Ra and Rb identical to or different

from one another represent a hydrogen atom, an optionally

substituted alkyl radical containing up to 8 carbon atoms, or
35 Ra and Rb form together with the nitrogen atom to which they

are joined a heterocycle which can contain in addition



from one anot her represent a hydrogen atom an optionally substituted
al kyl radical containing up to 8 carbon atons, or 35 Ra and Rb form

together with the nitrogen atomto which thsy are joined a heterocycle
whi ch can contain in addition 2
anot her het ergadtB £ hosedr-d406m ch&x¥gehromul phur or nitrogen, X
represents a hydrogen atom a hydroxyl radical, a |linear, branched or

cyclic al kyl ,O%%hy| SWIPRIKYRYI N+BEPERP, 5 optional |y interrupted by one
or more oxygep, rSitddule &g Rhdrogdh LAOGRN AL APBrokPNt BhAEBE1UPal Riddar,
carbon atons, optionally substituted by one” or nbre hal ogen atons, by a
het er ocycl i c brangkeid car ,cynbiorahbyd, f abkenyleerepl kyesl Oepdieal

Ra 10 , N . i in ! d ,
entical 5 optionallylint&tfupred by %rr]ed??frg{r)g%t?Q#ég?és%\ﬁ{lﬁguﬁsaﬁgg%ﬁb
atom an al kylitreoieml atidnsoncanpaimging vp Boch?boarkhoonstons, Rapahdn&bly
form t oget her wWih the nitrogen atomjto.which_ they are linked a .

et erocyel o SURHT BT P LR Hi Rt REPORE: BFATF onPEnasBRCFFERYCLic
nitrogen, sul W coT, Bydedr RbrK fAPEESENES+aP: alkgxyu, cepdical or a 20

0 -C-NORe radical in which Re represents an al kyl radical
containing up to 8 carbon atongs, optionally substituted by one or nore
of the subgtituents indicate ove, 25 or X represents an NRcRd radical in

which Rc and Rd identical N“ or different, represent a hydrogen atom or an
al kyl radi calNOz2, cont ai ni ng™up_t oradicalbonnawbish 8pt rodaRby ddestitaied
by one or nore of the substf uants indicated above, or Rc and Rd form
together with the nitrogen atomto which they are |linked 30 a heterocycle
optional | y contai ni ng anot her het er oat om chosen

or different, represent a hydrogen atom, an alkyl radical

115 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

0

ll

—C-NORe radical in which Re represents an alkyl radical

20

containing up to 8 carbon atoms, optionally substituted by
one or more of the substituents indicated above, _

25 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 substituants indicated above, or Rc and Rd
form together with the nitrogen atom to which they are linked

30 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,
-~ Ry represents a hydrogen or halogen atom,

35 - R3; represents a hydrogen atom, an alkyl radical

containing up to B8 carbon atoms or a halogen atom,



-
w

from ni trogen, sul phur or oxygen, - Z represents a hydrogen or hal ogen
atomor a free, etherified or esterified OH radical, - R2 represents
a hydrogen or hal ogen atom 35 - R3 represegts a hydrogen atom an al kyl
radi cal containing up to 8 carbon atonms or a hal ogen atom

3 - R represents, fedut 998 M i pHYOh aboml k¥l ahadirpl radgeataining up to
4 carbon atons, - Rerr] represents a hydrogen atom a |inear, branched
or cyclic ASAInHNK My tord afyAGN 2BEMEal containing up to 8 carbon 5

atoms, optionalgy suhstidyted m i N dmge hal PORL AL PBanéhed OP:RLg/clic

radical, an aryl” radical conta p to 14 carbon ' atons, -
represents a alkiybgenllkenyl en @ hvhyl radical contehodnai wg bp 8ocarkanrbon

atoms, 10 5 SLNEL Moot EREPRt 8,80 FLIVLAOK CHe 1 2L kuby baghogtonbl o

whi ch al kyl' represe an a con ng up to 8 ar bon at ons,

- Rlerr] representsdecdydrageirgt ora@ican abkvhihddgcab to TONE&LIBOHAY up to
8 carbon atons, 15 - or Rlerr] and R err] formtogether with the carbon
at om whi ch thoms, carry a ring containing up to 8 carbon atons, as well as

th | t fot f 1 f
R T L e

formula (1) have unct i As exanples o S there can al so
be nenti oend adret3hhing 2@e f oo nédcarlbont Akomsl | owi ng aci ds: aceti c,

pr opi oni c _trd roa i i ri.C,~dmetn. I G, :
benzenesuFBhoniéci,g%éal]?a%o%ﬁegr%ssu p sgnaﬁ%,éﬁzféi?o% I%}?zl?g), %ﬂ%ﬁy%%rcgr%i’c,m
hydr oi odi ¢c; saihjdhuratkybhosphesestananespkylarbgicalscentatnirghybsticcBnic
or Iaurylsulgpo i C aciq%s 25 In the definition of the substituents:

- the alkyl,zﬂ ?&Ia%ﬁ al kynyl radical is preferably a met hyl , et hyl

propyl, isoprom represerts issdudndgen attam bot ydn alegyl wadidwdecyl , vinyl,
30 7 the na et EERE T oo ¥ PREPPHCAEFIShI br i o, or bromine. - the
aryl radical +soprefemblr; thenphenytheadwdah the catrbenhetremoehdidhe they
radical 15 Preferably, 1Ne conPYULOhY! apPYL 8! LOLYL aBYEL Ly BLLEZLDYEne
' 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 mentioend the salts
20 formed with the following acids: acetic, propionic,
trifluoroacetic, maleic, tartaric, methanesulphonic,
benzenesulphonic, paratoluenesulphonic, hydrochloric,
hydrobromic, hydroiodic, sulphuric, phosphoric and especially
stearic, ethylsuccinic or laurylsulphonic acids.
25 In the definition of the substituents:
- the alkyl, alkenyl or alkynyl radical is prefefably a
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl,
terbutyl, decyl or dodecyl, vinyl, allyl, ethynyl, propynyl,
cyclobutyl, cyclopentyl or cyclohexyl radical,
30 - the halogen is preferably fluorine or chlorine, or bromine,
- the aryl radical is preferably the phenyl radical, -
— the heterocyclic radical is preferably the
pyrrolyl, pyrrolidinyl, pyridyl, pyrazinyl, pyrimidyl,
piperidinyl, piperazinyl, gquinuclidinyl, oxazolyl,
35 isoxazolyl, morpholinyl, indolyl, imidazolyl, benzimidazolyl,

triazolyl, thiazolyl, azetidinyl, aziridinyl radical.



piﬁeridinyl, pi perazinyl, quinuclidinyl, oxazolyl, 35 isoxazolyl,

nmor phol i nyl, indolyl, imdazolyl, benzim dazolyl, triazolyl, thiazolyl,
azétidinyl, aziridinyl radical. 4
A nore particul ar subject of the invention #s the conmpounds of fornula

I i which Y . h i i Y t
(1) I'n which Y reg '?r?oﬁfg m;ﬁ%gtﬁ%fggﬁbf%gﬂ%f 05€ AL Ebn Yisephesents an

NO- al kyl radi cal contains up to 4 carbon
atonms, for 5 comppirdd oSeformwta chl)Y Iepwiesent¥ répr&REHS aadi cal .

Anong the preferred conpounds:of.the inveption there can ..~ D¢ ng. |
t he comoundsoﬁg?rbrqﬁﬂr@ ?frq'josf‘?\ W\i@ﬁl&‘e}? FERFERENTS %rrll %?ké;ﬁk}?gd%%gﬁggl
cont ai ni ng upid vl crardion @leys radiddll | opesinsubprtohe €iBboadatahs, ofor

al so those_in which X.10 represents an NH2 radjcal, or_also tgpse i n which
X repr eSerf¥@MHke those In, which Y repregents the N tRE15Aerred

conpounds of the iy i©de pREfErred COSMPOUARS! bONEKe t Ny EREDONNESe 6¢ can
formula (1) in which err] 20 represents a [ radi cal 25 t hose

] err| ,
in which R réft itionedydiogetmeeends oo f af e5mehRsel) nin Wk R3
represents a ymiyded@adi £2la1051 8591 EHPSEohPa M £ up ol EPEESSHA Safoms
hydrogen atom "or also those in which R2 ~ represéents a hydrogen atom_or
al so those i ranhiih BBrticylpr ebledtGHaradd@ adic@lsorthgss ithege h X

whi ch R6 r I i.Ggal ,,.0r Jse ' R7
r epr esent i:@a %ﬁfé}gg%?acgﬁﬁ@/ﬁé%ﬁaﬁl 'V\hcflgha%é&eﬁor esgrﬂt &%kph{
represents the:

_ O

15 —— NH(CH,), —N

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

20 represents a

HC=C—CH,—

radical
25 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 also those in which R:
represents a hydrogen atom, or also those in which Rs
represents an OCHs; radical, or also those in which Rg
30 represents a methyl radical, or also those in which Ry
represents a methyl radical, those in which R; represents an
ethyl radical, those in which R¢ and R; form with the
carbon which carries them a cyclopentyl radical.
Among the preferred compounds of the invention, there
35 can be mentioned the compounds whose preparation is given

hereafter in the experimental part and quite particularly the



ethyl radical, those in which R6 and Rlerr] formwth the carbon whi ch

carries thema cyclopentyl radical. Anmong the preferred conpounds
of The invention, there 35 can be nentioned the conpounds whose preparation
is given hereafter in the experinental pat and quite particularly the

5 conmpounds of 1, 2, 3, 4, 5_and 9. The products of genera
fornul a ?P) ha0BPRUDEPy °8oda 2+ 3'agvi§i&ﬂq:3activitypon gran1[er?]
bacteria such as staphplkeaaets, of gedleren! FRERI1a RIUMRGRCE ve@Rt goReoCCi ,
|isteria, anaerobes. 5 The conpound% of the invention can therefore
be used as anptdbéatint sctiavily onegmaent bécyeria sench tayesiapeel donscand
in particul ar,. i h of staphyl ococcia such as . staphyl qcoccal
sepficaenias,sﬁ%?F%ﬁgéFcéfaBH P§888€F&’anﬁﬁgococF&Cea&%té%ﬁﬁ/ 6V8&EPRES s,
septic or SuppuratfThg wompdandsOolfoiche, iarehtdon rhnheghersfoeky depalkas ard
acne, - staﬁgélococc¥a suc rimtive ar post-influenzal acute

A h
angi na, br onchophedfich 3,1BUFH§ﬁ§E§a§H§BGr8FiG%Fm’sen§ﬂFéH€oéBé€F§i§ﬂ§ha§§

acute angi na, intphrsicBlAYSIi EhSthat o&cgkbﬁhbﬂ@COQQQHWEGQQCb@'SUCh as
pneunoni a, bronchjtis and 15 diphtheria. The_products of the present
i nvention ar eS5PBBYLOCQEFRY e S8R FIEMIALe cTRIASNARGS BG2BYdOERECiBcRTathe

Haemophi | us  fakefbyenkag, pyodermifhelebereid %'fbissgbuggt&hg WBUBRL! ON 1S
t he conpounds. of forml a {I as nedi canents. 20 nore parti cul ar
subj ect ofl0t Heoih§endNBRTAE, RBlegmangi cgrysivelareanenponads i ndi cat ed

above as pr3f§féﬁﬁyloc69899uEQEh as Brimiéi%gbbgcFOQE—HH?lhgﬁggaggeuké al so

t he pharmaceutica conposi t1ons containing at feast one o
medi canent s 28N@éRa neblrapehepasuaenive Pudgmedieent suppuratiofhese

composi tions gap.Pe,adaLnLSEEERILRY sRHEERLGin reSEELisparﬁﬂhgﬁgisEOUte’ or
by local route as_a topical appl rcatron dA"fhe skIri®and miconus
menbr anes, bu$c@hkatingr eprenwdcadaiai sticht aenpneumeniia, t heohubdal soand

in the  Ssnarierbferis, (The BEERBEs BrothelRrRhsnh rRHFRr G Srencage

for exanple, pthiveorgaigar-tnfeetionbl ehnsedebat garmapsuthsas Haemophilus

' influenzae.

Therefore a subject of the invention is the compounds of
formula (I) as medicaments.

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

A subject of the invention is also the pharmaceutical
compositions containing at least one of the medicaments

25 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
preferred administration route is the buccal or injectable

30 route.

They can be solids or liquids and be presented in the
pharmaceutical forms commonly used in human medicine, such as
for example, plain or sugar-coated tablets, gelatin capsules,
granules, suppositories, injectable preparations( ointments,

35 creams, gels; they are prepared according to the usual

methods. The active ingredient or ingredients can be



granul es, suppositories, injectable preparations, ointnments, 35 creans,
gels; they are prepared according to the usual nmet hods. The active

i ngredi ent or ingredients can be 6
incorporated with the excipients usually uséd in these phar maceuti cal

conposi tions §M§8r§§ré@é§1wﬂﬁﬁ]@h@bb§01p1eh%%t9§ﬁal§kahggd TRIRGSIEM
Stearate, cocoa butter aqueous or non- aqueous vehi cl es fatt

subst ances ofpEﬁFWﬂPeBFlGééeFQBP@SlBlQﬂBgBﬁChpéﬁatﬁﬂﬁ,dGMNvéﬁﬁbé@, gl ycol s,
various “Btt'ﬂgctosed'§9?55hngm99n8gghﬁ'E¥bggﬁ%genE8coBrB%%E%§ hégﬁeous or

These conpositions can also be presented in t
i ntended to beodrageeoud Eghen@esanéausyyShbsaancesapﬁrapnmaﬂeovehegb@abﬂer

exanpl e, apyr iC S Lle. : . The dose adm nistered, i.s variable
accor di ng Po ?ﬁfgiﬁ’a#%%é%?%ﬁa§§%§¥égfv?ﬁé 82¥F8§F |Ha56885|8ﬁgt%ﬁg’
adn1n|stratloﬁlspereiagdorhempisdﬁyﬁngoagbdesedpréberaatbees for exanple,

conprised between 20 and 3000. per _day by i nj ectabl e route
for an adult for t %egge?gwpgalggngﬁoﬁaﬁtQXSO be prﬁ§§HEFgcﬂ h@hgorm o
invention is al p@w@eprmesﬁdéar tbhBe dipEsepaeadt kQBef okaﬁe@saa@ umﬁisaﬁf
formula (1), characterjzed that a coniound of formula ( i [err]
in which the RRTRIL2EF eV lﬁﬁﬁ REGFr $XRBPAPN ?HEFPGSBlSr§§P6& endakeig,

ONrepresgots a blpekedobyda@nyhigte¥edand variable according to the
affection treated, the patient in question, the
administration route and the product considered. It can be,

s for example, comprised between 50 mg and 3000 mg per day by
oral or injectable route for an adult for the preferred
15 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):

20 z OH o
H
\ C\W|
0 0 (1T)

in which the radicals Ry, Rs, %, Rs, Rg and R; retain their

30 previous meaning, OW represents a blocked hydroxyl group and
W' represents an alkyl or Oalkyl radical containing up to 4
carbon atoms, is subjected

— to the action of an agent capable of introducing the

O

35

R
)
—N—-OR,



W represents an al kyl or Cal kyl radical containing up to 4 car bon
atons, i s subjected - to the action of an agent capabl e of introducing

t he [err] radi cal or of series of operations capable
of introducing the [err] radi cal g?err] and Rerr] retaining

t heir previ ousadiaailng, - to the action of an agent capable of rel easing
t he hydroxyl radical _from QW adi - t tignal ,action of
an agent capa%Fe % rSSFéanB%WPperaglopﬁecﬁp?ggfcgl wﬁ%&ﬁ%uglalngFent
from al kyl or Oalkyl, o to the optional action of an agent capabl e of

I nt roduci ng the Y radi gal ?hich Is different from oxygen, - to the
optional action of a saliﬁica i on agent. 15 The products of formula
(I1) used & the start of Ct-heN—Q@Rpcess of the invention are new products,
t he preparation of certain products of formula (I1) is given hereafter
in the - expEffhBAtal part. ~ The other products of formula (I1) can

be synthesi zed QMdzﬁlaﬁ@&£ﬂN1M%:€héD§ ﬁf@@?éﬁ@smg§§9ﬁ@bed in the
experi ment al part nore particul ar subject of the invention is

t he conpound§Cofheopritan( PE) anhaggnéparaebdr whilepsigaggithenhydriogyl

t he experlnenggglegitfrgﬁ the OWnrgdgegﬁerred enbodi nent : The
i ntroduction of th

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

- to the optional action of an agent capable of introducing
N the Y radical which is different from oxigen,
- to the optional action of a salification agent.

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

The other products of formula (II) can be synthesized by

20 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.

~ 25 In a preferred embodiment:

The introduction of the

‘T

Z——-I

C—N—OR,

30
radical is carried out in several stages, firstly the action
of a substituted or unsubstituted phenylchloroformate, then
the action of a compound of formula R;ONHR
in which R; and R retain their previous meaning |

35 the OH group is blocked in the form of a
tetrahydropyran,



30 [err] radical is carried out in several stages, firstly
the action of a substituted or unsubstituted phenyl chl orof ormate, then
thé action of a conmpound of forrmula R err] ONHR in which Rerr] and R
retain their previous nmeaning 35 t he group is blocked in the form

of a tetrahydr Py #drolysis release is carried out by acfd t he
hydrol ysis release is carried out by acid hydrol ysis, for_exanple by the

action of pah¥egiodesdsul gisgniaxamplgriky the actiqn htRaswrlokisnaTElRiPiC
the W radical.jig0 the X 5 radical and the conversion of the Y radical is

carried out adcording to the standard processes. For the Y radical, it
is in particular tte agttionagdf conversieon of the A'sutfdsigtalofta Hehe nYenti on

a2 S $35R a1, IS SRR P P ] S A e S
in whiech R5, aRgoand g/ treettdien stfesidanut evtatéss swesani rigponttee 20 weodipaind iof
tormil a (Iv)igeﬁglparticular the action of an amine.
A subject of the invention is also a process
characterized in that the product of formula (II) is prepared

10 by the action of a compound of formula (III)

15 (III)
in which Rs, R¢ and Ry retain their previous meaning on a
20 compound of formula (IV)
Z OH
R
—
25 HO o” o (1V)
R3

in which Rz, R; and Z retain their previous meaning, then of a
30 blocking agent of the free hydroxyl radical.
The following compounds of formula (III) are new and are in

themselves a subject of the present invention, namely:

35



i n " whi ch R2, R3 and Z retain their previous neaning, then of a 30 bl ocking

agent of the free hydroxyl radical. The foll ow ng conpounds of formula
(I¥l) are new and are in t hensel ves a su@ject of the present invention,
nanel y: 35 [err] [err]

MO F_H MeO

llllllllllil

}-D“llllu

HOmme: O
5 b
= O =
HO HO OH
MeO
10 \ 0]
O
Ny
OH and HOim
" % 2
N’ =
H HO OH

15
' The following examples illustrate the invention without
however limiting it.
Preparation 1: ethyl 7-[[6-deoxy-5-C-methyl-4-O-methyl-2-0-
(tetrahydro-2H-pyran-2-yl) —alpha-L-lyxo-hexopyranosyl]oxy]-4-
20 hydroxy-8-methyl-2-oxo-2H-l-benzopyran-3-carboxylate
STAGE A: ethyl 7-[(6-deoxy-5-C-methyl-4-O-methyl-alpha-L-
lyxo-hexopyranosyl) oxy] -8-methyl-2-oxo-4- (phenylmethoxy) -2H~
l-benzopyran-3-carboxylate
A solution containing 80 g of ethyl 7-hydroxy-8-methyl-

~ 25 2-0oxo-4- (phenylmethoxy)-2H-1-benzopyran-3-carboxylate in 1200
ml of methylene chloride is agitated under an argon
atmosphere. 52.07 g of 6-deoxy-5-C-methyl-4-0O-methyl-L-lyxo-
hexopyranose and 71.22 g of triphenylphosphine are added at
0°cC.

30 54.78 ml of diisopropyl azocarboxylate is introduced at
0°C. After one hour of reaction at ambient temperature,.34 g
of triphenylphosphine and 25.6 ml of diisopropyl
azocarboxylate are added again. Agitation is carried out for
16 hours at ambient temperature followed by evaporation to

35 one-half volume and filtering the suspension eluting with the

toluene/isopropyl alcohol mixture (95-5). When the product



The follow ng exanples illustrate the invention w thout however limting
it. Preparation 1: ethyl 7- [6-deoxy-5-C nethyl-4-0nethyl-2-0O
(tetrahydro- 2H pyran- 2-yl)-al pha- L-| yxo- hexopyr anosyl | oxyl -4- 20

hydr oxy- 8- met hyl - 2- oxo- 2H 1- benzopyr an- 3- ca}(goxyl ate STAGE A: et hyl

7-[ (6- deoxy- Ss€a s hyd - ﬁagbnﬁhbﬁh Bl PAamixture with 6% isopropyl alcohol
- 0X0- 4- ( phenyl met hoxy) - El

| yxo- hexopyranOSéEfl oxy] - 8- neth¥
1- benzopyr an-%8 56%?$a?%t ATterpimppgtiBf ébn? AP nmhgoBohgxanederiyl

7-hydroxy- 8- ne¢date ZRixture (4-1), 64.4 g of ht duct’ i
2- 0X0- 4- (phenyl net hoxy) - 2H 1- éenz%p ran- Sgcarbggu?atepfﬁ %58015 oﬁ$aéPed

met hyl ene chl%h¢6e1$su%@ﬁtaﬁeutuhéelnahharQGhIOWlaGnEBQGeFe 52 07 g of

6- deoxy- 5- y \ hax ap03€q and _of

tri phenyl p%o Ak § %ng]ahk égﬁﬁ 508 8@%&9 g n (e)FhH 0|8or opyl
azocarboxylatetrsetmylsmugbn—alpha—ﬂ£Eyktheﬁépffaﬁaeynpaﬁypi8Lﬂaﬁhypn2at
anbi ent tenperature of trlggenyl phosphi ne and 25.6 m

di i sopropyl ©X¥QF¢c lb%%ﬂ-‘&?%"%‘-‘é) Y- h@ﬁFﬁPY#@Ft%t?%ﬁbP’!:YéaFﬂ ed out for

16 hours at anbi 9”50t?%’Prété'é?ui?&ﬁot‘?“r;??%t%@pﬂr%ﬁ'96‘0t19 33¢ lygtﬁgiéne

volume and filter he suspension e th't uene I Sopr opy!
al cohol nqxtLﬁQ;ngé %)is \f@htahed prodertargon at ambient temperature.

10 st apt hg 6 0 ho] IS
carried out. SmA% 1%??%&%9@}%%%%#%%&&%%/ e? f B}{id%ce At Wi xture
(4-1), 64.4 gactﬁecéod@m $P batcon i s obg At aed forthﬁxtmllsutlsedonswcbled down

;hf( goljleg\)l(mynS E met'hy%(? S AE ﬁf @%{]%&'hylchloros.llane is added dropwise

(t¥tethyl sil W\)elalwani_nm;ﬂ@r hmx@pg'g:aﬂ:m’syél) Oi(s']c-:éirrﬁaédilyéuﬂ for 2 hours at

4- (ph | b 3- b
g)(;lout i (()Ir[: ?pgm age e)A %%3121218 r%th@f@é‘égé‘y “@h‘? o7 iHRLFE %@Jr‘?%%%la Ahder

argon at hﬁrbmmlumrmmyadmgaen%d@IMt@f E&tﬁ@cptfmylﬂé hyd 8ri 8¢ e D68 g

of i m dazol e ar tion itated for 15 m nutes or
cool ed down H?etehyle(f[ réf]li% 12%36%3 O%?dt]?Ye R DT YRR 1R dey
dropwi se ©  dnygres3. rﬁmmg @cnq;ﬁcgdﬁcaﬁlm tScEREFe RO int {Orp2r NPLES &
O[err]C. The J; ctlo 4ga|lﬂnj oure to a nDIar sol ution of 15 sodi um

di hydr ogen pholsplhC & 1A+ smec ¥ %"beo‘iﬁ QM tde miFirg | e chi Br¥ de
fol | oned by drfyiawgtaurtk evitpat athdptdduct is nearly isolated, eluting is

20 carried out with a methylene chloride solution with 1 $ of
acetone. 41.04 g of sought product is obtained after
impasting in a hexane/ethyl acetate mixture (9-1).

NMR 1H (300 MHz, CDCl1l3, ppm)
| 0.73 (g, 6H), 1.04 (t, 9H), 1.04 (s, 3H), 1.30 (s, 3H),
~ 25 1.40 (t, 3H), 2.24 (s, 3H), 2.74 (d, J=1 Hz, mobile 1H), 3.28
(d, 1H, J=9), 3.53 (s, 3H), 4.05 (m, 1H), 4.27 (dd, 1H, J=3.5
and 9 Hz), 4.43 (q, 2H), 5.31 (s, 2H), 5.62 (d, 1H, J=2 Hz),
7.12 (d, 1H, J=9 Hz), 7.43 (m, 5H), 7.63 (d, 1H, J=9 Hz).
STAGE C: ethyl 7—[[6—deoxy-5-C~methyl—4—O-methy1;2—0-

30 (tetrahydro—ZH—pYran-Z-yl)—3-0—(triethylsilyl)—alpha-L-lyxo—
hexopyranosyl]oxy]—8—methy1-2—oxo—4-(phenylmethoxy)—2H—i—
benzopyran-3—-carboxylate

A solution containing 40.9 g of product of the previous
stage in 400 ml of methylene chloride is agitated under argon

35 at ambient temperature. A few drops of paratoluene sulphonic

acid, then 11.54 ml of dihydropyrane are added.



dr&ness. 66.27 g of product is recovered that is purified on silica
eluting with a nethylene chloride mxture with 0.75% of acetone. \Wen
the product is nearly isolated, eluting is,20 carried out with a nethyl ene
chloride solution with 1 % of acet one. i .04 g of sought product is

obt ai ned aftegltathmpaasim@ﬂnlem mmwadkheﬂhyknaﬁewat@mhbannwiqm@empturerNNR
1H (300 MHz, _CDC1 , 6H),.1.04 (t Sy 3H),

1.30 (s, 3H) & 859 % Eﬁ%?}“ Qﬁ)caré’%‘i‘ 5 15334 ef?'?ﬁ(h(éd ;Dpfq—snzlo ot le | H),

3. 38 )(d ablﬁtaie@) for 83 mnuids 10DwWed dby'il)dil41t2%g( d;itl'i I-],OOI)=3hlS(odf

and 9 Hz 4.43 31 5.62 LJH J=2 Hz), 7.1 ,
IH J=9 Hz), aﬂ%é‘@ﬁ/%h)ﬁ C@%a(tc? %tuﬁ% HL) And POREE Oé‘ctrﬂﬂwa%er
[ 6- deoxy- 53CTﬁ%tQ%%t%ﬂ%ﬂ“ﬁﬂ%ﬂuﬁ%‘?s:ﬂécanted the organlc phase is dried

(tetrahydro-2H pyran-2-yl) - (trlethyIS|IyI) al pha-L-1yxo-
hexopyranosyPF@%yFD@lﬁﬁtﬁ% QFﬁﬂﬁﬂﬂﬁﬁQQQnaﬂ dnyness. 54.67 g of
benzopyr an- 3; %rdla@(._yll%t %btaln d \if?s d’ilé‘l ‘h%tgjcg product of
t he previous stage In erne or i S agltated under
argon 35 at aﬁbﬂa@ﬁzr/ettélrmerealtamé:e mm@unﬁ ofds- 1of - p%e&%l%eﬂfe eABniis
acid, then 1 f. di hydropyrane are added. Agitation is
carried out %h%éz%%g%ﬁgggf anbi ent tenperature. 6 g of sodium

bi car bonat® STAsEdEd. éﬁhyknkﬁjﬂﬁﬁdnoxgks C1upth¥kﬁi40ﬁméﬁhyﬁﬂﬁﬂws fol | owed
by diluting with 1000 e/ethy acetat.e (2-1) .and
pouring ont o%éﬁtt\?ta Yd§°ﬂ?é"|Péféa”f x't3U|93 %"’(f‘eté'ﬁﬂtsé@ >§t) e"rﬂ}b’a#t—clyﬁﬁ’ase
is dried he%py3id&P1 lﬂzﬂ}]ﬂ@l@&&éﬁﬂ-@fnﬁ; ﬂ-@-@ﬁﬁ%ﬁ-l%r&%ﬁﬁn—

product is obtainéd that is purified eluting wt " hexane/ et hyl
acetate m xt @r@a(rbox)vlaG@ 83 g of pr oduct |s thus obt ai ned. 10 STAGE D

((at Q%Hr aEijEg gﬁfggr %ngzqﬁt I)E/]"Jfog"%oct :B%}et% rI I yr} )= %rzf-vLiﬂuysxos-tage are
hexopyr anb"syhh/mbzyo]gemaltyidi axy-s&lmiﬂwi -m 03@ 23 Iqibemzm@nairofuran in the
S S DO o esence, s Y PRI B, IS, sy e ore
presence of (I_'LZat(azrg.myf Tald acitahyet dar basHa Iwovidd ebylittle
tetrahydrofuran. 100 ml of solvent is evaporated and a
solution is obtained which is used as it is in the following
20 stage.
STAGE E: ethyl 7-[[6-deoxy-5-C-methyl~-4-O-methyl-2-0-
(tetrahydro~2H-pyran-2-yl) ~alpha-L-lyxo-hexopyranosyl]oxy] -4-
hydroxy-8-methyl-2-oxo-2H-1l-benzopyran-3-carboxylate
A solution containing 15.31 g of product from the
25 previous stage in 250 ml of tetrahydrofuran is cooled down
under argon to 0°C. 31 ml of tetrabutylammonium fluoride (1M
in THF) is added dropwise. The reaction medium is diluted
with 400 ml of a hexane/ethyl acetate mixture (1-2). 300 ml
of a 10% solution of sodium hydrogen sulphate is added
30 followed by decanting, drying and evaporating to dryness. The
crude product obtained is solubilized in 20 ml of ethyl'
ether. The reaction medium is cooled down to -10°C and 80 ml
of pentane is added under agitation. The suspension obtained
is agitated at -20°C, followed by filtering at -16°C. The
35 product obtained is washed with pentane and dried. 9.4 g of

sought product is obtained.



filtering. The catalyst is washed with a little tetrahydrofuran. 100 mi
of solvent is evaporated and a solution is obtained which is used as it
is:in the foll owi ng 20 stage. STAGE E: et hyl 7-

[ 6- deoxy- 5- C- net hyl - 4- 0- net hyl - 2- 0-

(tetrahydro- 2depairatidny 2):- &-uetyllyio- [ErdeEnsterOHneabhst k-4 -0O-methyl-2-
hydr oxy- 8- net hyl - 2- oxo- 2H 1- benzopyr an-_3- car hoxyl at e A solutio
cont ai ni ng 19-3tefrabyskanfE-Rrai e Y5 PRhA sl BIGRe X PRy koxy 1 -

t et rahydr of uagn J | #:ngéﬁ_ —is! Hh 4 rr]C. 31 m of
tetrabutyl arr#o%#g}n‘)?&&c???n e (1 M2H ! in 'Izl-% 'S a%d‘%glédr opw se. The reaction
mediumis di lSCREE A: 4w (diptthyiimesfhoxyie@med iy 7 et tatahydngtRE- (1- 2) .
300 m of a 10% sql ution of sodi um hydrogen sul phate is added 30

fol l oned by B¥ERRZTFL)ITAR HGRERFREER A TMP to dryness. The crude

product obtai ned isg; %_;0|d£bi4|—i}f5§%di;%/—%(ln{’étrgfn%ffhb‘ﬂeot%rahﬁﬁlﬁfmiﬁﬁaﬁﬁa@i}}ﬂn—

medi umis cool ed dowi to -10 and 80 pent ane i s added under
agi tation. TRESudsorrorarasbiZaianel is addeddia AXYH M R FEFHEYIRUF ol | owed
by filtering - - [ is washed,

and dri ed. gﬁkgtwl?grhs?én}rg}%t ?l%arolfdé&gt‘&% s%(fa’ai%ﬁ&l.as fortldd! RPN Yot
12 Pr epar atiiphvend] dd-axcetetihahe [i6r dddkyns-& nbingtihyvil Gomnanide-is added
O-(tetra r or ran-2-yl): al - L-| yx0- hexop ] - .

4~ hydr oxy 6. SEERTESSTY TSk Ay it AR RRR 17 H0ixs it

4- (di phenyl metahiortp)inG-metthd -tendetatainyadra: 248°C 5

pyran-2-yl)-2H 1- henzopyr an- 2-.one 55 g. of .

4- hydr oxy- 8- et hyl%fae?l-e(’:‘tIO rpa%édrod?sz I$fpy3r %-%Ef%p%enyjﬂ%alz-%%rzhoap@er an-2- one

i s~added to 2olded aefaiantyrdt eupl tatidinrethytdorisdriale: hitat ashd deldf eatr ] C,
and a sol uti 912"’ 58.3 g of di phenyl di azonet hane in 250 m of di nethyl
formam de i s ‘added 10 dropwi se. The addition is carried out over 3 hours
whi |l st 13%mi nt ai Mg dd-tieipaiadiiune iad gdllsdd [{Bto 2 1 of Savestalriporti ons
of 3 g of diphenyldi %zorrethan_e ar%ér1 . added again, and .agitation is carried
out for one RIRETat The A{IH T Solgition g “%%fcq i"OrF et AAYSCBoured into
2 1 of sul phwdlatioretdersodingn O igaadsorsdialt it S Washedh o tdf asbd UEDLUES
sol ution of sqQdium bi carbonate, with a sol uti Onofr(gjt soda

water and wi tHrsalithataie s andwed by alapm Ry lpwed ((ﬂg%jr-f’e‘éaéool\gﬁﬁlvgrg "o
residue is agirtyafers. MmN dSsNRNAPY s eldieratexane &0 MHogrtey A lether Hekane
 nsol ubl eZé)aI;r{[ixitsurseep(alr—%t)e.d Tahned idgsioelddble part is separated and dried.
20.5 g of sought product is obtained.
TLC CH,Cly-AcOEt (95-5). Rf = 0.44.
STAGE B: 4-(diphenylmethoxy)-7-hydroxy-8-methyl-2H-1~-
benzopyran-2-one
25 35 ml of a 0.9 M scolution of hydrochloric acid in
methanol is added to a solution containing a mixture of 20 g
of the product of Stage A, 100 ml of dichloromethane and 100
ml of methanol. Agitation is carried out for 2 hours at
ambient temperature and the solvents are evaporated. The
30 residue is taken up in absolute ethanol cooled down to 0°C.
The insoluble part is separated and rinsed with ice—cooied
alcohel then with sulphuric 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.
35 NMR 1H (300 MHz, CDClj;, ppm)

2.31 (s, 3H), 5.62 (s, 1H), 6.35 (s, 1H), 6.78 (d, 1lH, J=



20.5 g of sought product is obtained. TLC CH2d 2- AcOEt (95-5). Rf':

0. 44. STAGE B: 4-(di phenyl nmet hoxy) - 7- hydr oxy- 8- net hyl - 2H 1-
benzopyr an- 2- one 25 35 mM of a 0.9 Msphution of hydrochloric acid in
met hanol is added to a solution containin m xture of 20 g of the

a
product of Staye A 710D fd: olHdi énl oHahet gaﬁ@ £0d7100 (m,ni Hdf meBRanol .
Agitation is -ﬁ:_&géiﬁg ggﬁ)for 2 hours at anbi ent tenperature and the
sol vents are evaporated.’ The 30 residue is taken up in absolute ethanol
cool ed down t3ITREERr¢] C7-[ (6Fdeokysbi-Obhethglt4-0-mephyitaliphadLrifraed Wit h
i ce-cool ed haI cohol thﬂ: Wi t$1 iulﬁhuri c ether followed by drﬁi ng. 15.53 g
of product i SPTERVEIRPYH ¥V 54t idinhepyinethaxy) -8epethyla28-15nd dri ed.
14.54 g of 5S e opyPLhCd-bseObt ai ned. 35 NVR 1H (300 MHz, CDCil[err], ppm
2.31 (s, 3H), 5.6Z2 (s, 1H, 6.35 (s, 1H), 6.78 (d, 1H J=
13 " Hz), 7.75 Rdnixtprg-ofiHR},18. @9cfothelproduct Hpf It89etB, 58.8. ¢2

(m H. ASE G d b (6= 5; Gan | s 4: O et hyl - al pha- L- | yxo-
hexopyr anosyl(%;%xy] %”f%l %h€n€$§%¥ o&%ﬁé%Y%yP%ﬂﬁ-Xex%pgléwfﬂﬁﬁr‘aﬂgzggng
A gixture of Qﬂnﬂfﬁmhedylphofpbﬂ?etimL9&DagB B8f BBCBégrometDéne ?re cooled
6- deoxy- 5- G - 4- t -1 -1 yxo- hexopyr anose ,and 80 0]

tri pheﬁyl pho?&#}ﬁéto! p&g 0 18# ?J%(c‘%rb?%ﬂg%éﬂ-‘éﬂgza?%c%%?’églate ﬁ%\/\ﬁd‘t‘l%d
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Agitation is carried out for 1 hour at anbient t enper at ur e. 34

g of triphenyiPHSEFHiHeSand 25 M of di i sopr opyl azodi car boxyl ate are

added. Agitation i caréf eﬂripheﬂﬂpl’ﬁ@é HiROUan@t 28Nkl ept tenperature. 34 g
i of dEI)i sopropyl azodicar boxyl at e are

of 15 tri phera/.l .ph%%phl e and, 25 Y ( ( _ _
added and agitatTI VT IRY BAITEPRRXY it 2 heuddded . Agibabientis cpperiedre.
Concent rati orouts £ I'l efb@titatiNgbient SANERT PFESSHL 6y Ghromat ography is

carried e!L{S'ti ng wth a t ol uene/i sopropyl al cohol mXxture (95-5). After
conbi ni ngl ? hé 2PHTRRIIPRIRE Aot atmbrobfdiheorerrehr 20d Bea B30y bite
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ether. ambient temperature. Concentration is carried out under
reduced pressure. Chromatography is carried eluting with a
toluene/isopropyl alcohol mixture (95-5). After combining the
20 fractions and evaporation of the solvents, 86.83 g of sought
- product is recovered after recrystallization from isopropyl
ether.
NMR 1H (300 MHz, CDClj3, ppm)
1.13 (s, 3H), 1.37 (s, 3H), 2.24 (s, 3H), 2.69 (s, 1H), 2.79
e 25 (s, 1H), 3.38 (d, 1H, J= 10 Hz), 3.60 (s, 3H), 4.24 (m, 1H),
4.28 (m, 1H), 5.56 (s, 1H), 5.64 (d, 1H, J=1.5 Hz), 6.35 (s,
1H), 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—
30 methyl-2H-1-benzopyran-2-one
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
35 added dropwise. Agitation is carried out for 1 hour at

ambient temperature followed by washing with an agueous



NVR 1H (300 MHz, CDCl [err]3, ppm 1.13 (s, 3H), 1.37 (s, 3H), 2.24 (s,
3H), 2.69 (s, 1H), 2.79 25 (s, 1H), 3.38 (d, 1H, J= 10 Hz), 3.60 (s, 3H,
4.24 (m 1H), 4.28 (m 1H), 5.56 (s, 1H),,5.64 (d, 1H, J=1.5 Hz), 6.35
(s, 1H), 7.18 (d, 1H), 7.81 (d, 1H), 7.3%(m 10 H). STAGE D:

7-[[ 6-deoxy- sdtueidty|oft- @@ﬁﬁrﬁy&lﬁy&éééheéﬁbféphate (1M) w1th water and
silyl)-al pha-L-| xo hexopyranosyl] xy] - 4- (di phenyl net hox

met hyl - 2H 1- drying O‘Q%erQQB?SiLWd%‘sz%a’éﬁd fdlisringof
di i sopropy! - and Qié}yéé}mlrk@t?éﬁ agidledlg t 9 g spl-ytiep EQ%@&%@%&E‘@&%Q% is

containing 80 g of the product of the previous stage and
di chl or omet h@teEiBied by Qﬁer&b@%WB]ileqmcﬁibw@leellst%gawld‘eu thepwi se.

Agitation &s £aiH] SN DL dc80Y8e BhixtuPIPIENE £6™PE] 2L HEC: f8 §QMEd by

washi ng with an aqueous
sol ution of svdiduatiiydreinghosphate (1M, with water and with salt

wat er, dryin My rrg%t? at fil ter| ng and concentration.
97.58 g of p?\]ﬁc i recovere%lgm% Cﬁal purified by chromatography on
silica eluting OM&th tde 15 dj@HHmrpn@IMneqacempn@: XL ure. $9.8cfo 199 .
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H J= HZ)101 () (24) 319.74. &, (:SH),3|'B 32. 24, 1ﬂH,(SJ——2f|1‘Q), 237;44(§s 1%y, 3. 31

d, 1H J=_Hz), 4 3 Hz), 5.50
Es 1H), 5. 6 207" é‘a (]iﬂ 524% (%deélisn}m)‘z)v 5285Qd(sr1HLHbc §L+z§4)7 81
(d, 1H, J=HDH, T-4%4,M6.35 (sSTA@ F7.28 (4, 11% _J=_Hz), 7.81 (d,

7-[[ 6- deoxy- C—neth -4- Orrethyl O(tetrahydro-
2FEpyr an- 2-y 51 I'glzr)l'eﬂryq(%lil?/)l) al pha- L- | yxo-

h KhieXela! Prerad S sy 1
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are addedt?® ozdl'mqﬂﬂ't?n'}tldmaaﬂn Wﬁt@mmlkmmmirxﬂ t he previous

stage and 1 han itafion is cayrie ut fo 40
ni nutes at 1-19{% ﬁﬁﬁ,f F%"tfé%ﬂa%? %aéd'b%%w - 30
m nut es, 100heyzaipy&'a‘ibc2-a>rﬁé:lded t hen anot her 100 ng of PTSA Agi tation

is carried out for m)re nutes, then 25 finel round sodi um hydr ogen
carbonate is |ntr31?u3b1d° O{Tl] hydropyrane and 400 I%/g 90f paratolueney J

sulphonic acid (PTSA) are added to a solution containing 67 g
20 of the product of the previous stage and 1 1 of
' dichloromethane. Agitation is carried out for 40 minutes at
ambient temperature, 300 mg of PTSA is added. After
30 minutes, 100 mg of PTSA is added, then another 100 mg of
PTSA. Agitation is carried out for 20 more minutes, then
~ 25 finely ground sodium hydrogen carbonate is introduced.
Agitation is carried out for 10 minutes, the reaction 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
30 chromatographed eluting with a heptane/ethyl acetate mixture
(4-1). 77.9 g of sought product is recovered. .
NMR 1H (300 MHz, DMSO-d6é, ppm) i
0.64 (q, _H, J=_Hz), 0.73 (q, _H, J= Hz), 0.95 to 1.32
("), 2.25 (s, _H), 2.27 (s, _H), 3.30 (d, _H, J= Hz), 3.4
35 (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),



Agitation is carried out for 10 m nutes, the reaction nmedi um is diluted
with a hexane/ethyl acetate m xture (1-2), washed wth water and with
sal't water followed by drying, filtering ;and evaporating the solvents.
The product obtained is 30 chromatographed elTuting with a heptane/ et hyl
acetate m'xtu4e96 (lXA 3)5077s®, g_Bj, sbught (psddubt 3i7s (secdiey ed. 15 (dNVR

%E fﬁ?? (I\)/Hg5 +0 32’? £ pg? (325 (63' %)7272%1 (R 11@)'73 ggo Eo T4
J=_Hz), 3. 4 36. 4"(dto_2-LOU—_ Hz), 3.50 (m 2H), 3.93 (m 2H) 3. 53 (s, _H),
f554 (54 96 ( A<94 0 fl* ffs-éﬁggg-ggcrﬁg}h% 372’(‘§"—‘ﬂi¥& 27°1$tt=arahydr°H
STAGE F: 7 ?[%“’a%%%“%z' DA p s ikl pi fy P hfpllaldotyro- 187 10 2. 00
2H pyr an- 2- y|hegopyranesyhldzy] y4 yhpdpoay+8+pebhyl-2H-1-benzopyran-2-one

hexopyranosyl]oxy] 4- hy 0 8-ne 2 benzopyr an- 2- on 15 g
of the product of thedp? %%sp§?§5é£| Pghﬁyafﬁggﬂﬁeﬁt?ﬂel@aﬁ n of

absol ute et hampdrogerdigedr £5ens@ Af of #BkbadteMeONafdlbon {ReOprdfefite dhe
catalyst is ellﬂn fed 10 bg filtration_and the solvents are evaporated to

dryness. WIm N FAEPRRuEt Fs 6Bt Al nedhe cataiygf & eliminated

3-acetyl - TO[[K&CEXW%%ékﬂbﬁEéﬂ&|tHeC§6P§@M£SZa£é evaporated to dryness.
(tetrahydro- 2H-pyran -30%@]‘I6th|$l| yl) - al pha-L-1yxo-

hexopyr anosyl ] oxy] ﬁ-ﬁyﬂrQﬁypBQ @hy}SZPPEab@ﬁéopyran 2-one 15 6.52 g

of di nmet hyl argrpyrd di FHORd[ | §-GeSR U L@Dm h ApLoLognd 3109 Of
the product dT‘TﬁEJ%réeﬁﬁﬂitstagelgﬁdae 5 e? % %Ioronet%ane 2.72 n

of ~acetic anh%tn@y@roﬂﬁmym&e&w ??sétriﬂ?thmlsnhylﬁ—'ah?haeﬂ—bﬁ]ogg
anbi ent era ureu ol]o I lutin
200 i of di APETERATTRRE e RoRtorere dhnbBrl BT it enrory e shor
di hydr ogen5 phosphaa £52 dy yosmgdgwthwmﬁmwhdlﬁ@l Phad@deditbesi é‘@l@@ﬂon
concentratl n 4.9 g of m roductdl S obt atlj?ed STAGEt 3
3-acetyl - ¢ Vi - of ot %tm ych_obsthe previous stage an
(tetrahydro %mw:tarbﬂ d4 gh Bd Phife thd X 0- AEXD YT g@ﬁfﬂavééi?ﬁa]alz?\lﬂhydfl?e is f

of a solution o
Pg?:gﬁﬁt§|anﬁgﬁpﬁﬁ{hﬁﬂge:é§§¥ran Aéqﬁgtlon is carried out at ambient

temperature under argon for 1 hour followed by diluting with

20 200 ml of dichloromethane, washing with an aqueous solution
of sodium dihydrogen phosphate, drying over magnesium
sulphate, filtering and concentrating. 14.9 g of sought
product is obtained. |
STAGE H: 3-acetyl-7-[[6-deoxy-5-~C-methyl-4-O-methyl-2-0~

25 (tetrahydro-2H-pyran-2-yl)-alpha-L-lyxo-hexopyranosyl]oxy]-4-
hydroxy-8-methyl~2H-1-benzopyran-2-one

27 ml of a 1M solution of tetrabutylammonium fluoride in
tetrahydrofuran is introduced dropwise at 0°C into a solution
containing 15.2 ml of the product of the previous stage in

30 250 ml of THF. Agitation is carried out under argon for 48
hours at ambient temperature. The medium is diluted with an
ethyl acetate/hexane mixture, washed with water and with salt
water followed by drying, filtering and concentrating to -
dryness. 13 g of a product is obtained which is triturated in

35 pentane, the supernatant is eliminated and the operation is

repeated several times. The product is maintained at + 4°C,



tetrahydrofuran is introduced dropwi se at O[err]Cinto a solution
containing 15.2 m of the product of the previous stage in 30-250 m of
THE. Agitation is carried out under argon fo6r 48 hours at ambi ent
tenperature. The nediumis diluted with an et hyl acet at e/ hexane m xt ure,
washed wi t h wateemadanich vitien Is:aé$encewafqne:ﬁ‘odaﬂa@wedhé)yudsqlmlglefpéf’eris\g and

concentratin ryness d I s.obt ained whic
triturated i %]Q%epre%qd " n?%% %rﬂu e‘?ﬁja?%ﬁtg gge?lﬁn%?%%h%rﬂr?%‘é‘:%p%? ation
i's repeat exbtseivesddl. times. "The product is maintained at + 4[err]C,

16 grounﬁ In the esence of pentane, the insoluble part is

filtered Q%Hz 133‘ 6'5@I§Ht product is obt ai ned.

NVR 1H (309 Mz, 13- dﬁ{ pIT)115 , 1389, (8,33H)s, 13dyl (8, . 1 (s,
VAR S 8 c@DQ D Ph o )93 "Qsz %b 3§H23 1@%

2.76 (s, 13|f&)|3 t3>2185’(Q:| (mH 8Uc 3—+zé3, (38,333PQU, Ap4 Jf:s.Hz3H 3 %37% s3H),
3.64 (s, 3H) ,3};; 543(2@ %c;s 917H(r13= 'ﬁ’ﬁm §rr%3 gdqu%, ﬁ%ng(zo 6 %4H)3Hf1 59

(m _H, 4.82

J=_Hz), 7. 883(rﬁ4 (Fa) 3H),EME(m) (IQ-WOWWM)M tra)r,ba4n220amd433(éste.r
of 7-[[6- ABOXYr th 4- t - hexopyr y oxy] -
4- hydr oxy- 8- rretH I-?oxo 21 )'beér?zéc%y ang-ll oxa —)S%pS'TA%r::g)i lﬁs
3-(4- mtrb%hetha?r Bdhatdy) 13, elsh\WHz)7- ["{.6881e(nx,y HIC 15

Aok G bl S o o -1

benzopyr an- 3 dewixyeBHnRe thyl~ 4—o-n€’e191ﬂf 41 Mﬁo-ﬂeﬁﬁ%ﬂém lodyP] -

di ssol ved under argon in 80 m of nethylene chloride
di et hyl ani n&pﬁW%%'&rr&%ﬁhﬂCZ?@ﬁH 'ben#ﬂmmre?ma#qua;ﬁxﬂamt e are

added. Agitalgbd 5 CHT (£G4 QU ophed ;’fﬂ’sl’%%'fe; o%etmh%ﬁﬁése&e chlgré de

I S evaporate t he sought pro ned

7-[[6-dFdMy)@e$hmmﬂﬁq§ﬂhéﬁh%?4gi0€%ﬁé$#§fyd€ﬁ12H—pyri?—Z—yl)—alpha—L—
propynyl oxy nol car bon t et r ahydr o yran
al pha- L- Iyxoin h’&ﬁ"ﬂ’ s‘};/ﬂ'% %’%T&ﬂeti‘lﬂx@ﬂ° 2H-1-

1- benzopyr anbaneRipyPad -d-arboxy 1a1£le 215 g of O propargyl hydroxyl am ne
hydr ochl ori de S di ssol ved |n 40 m_of dinmethylformam de. At 0C, 0.392 g
of 4 g of the product of Preparation 1 is dissolved under

argon in 80 ml of methylene chloride.

20 2.15 g of dimethylaminopyridine and at 0°C, 2 g of 4-
nitrophenylchloroformate are added. Agitation is carried out
for 1 hour at 0°C. The methylene chloride is evaporated and
the sought product is obtained.

STAGE B: ethyl 7-[[6-deoxy-5-C-methyl-4-O-methyl-3-0-[[ (2~

25 ;propynyloxy)amino]carbonyl]—2—0—(tetrahydro—ZH—pyran—Z—yl)
a1pha—L—lyxo—hexopyranosyl]oxy]—4—hyd£oxy—8-methyl—2—oxo-ZH-
1-benzopyran-3-carboxylate

1.215 g of O-propargylhydroxylamine hydrochloride is
dissolved in 40 ml of dimethylformamide. At 0°C, 0.392 g of

30 sodium hydride (in 50% of o0il) is added and agitation is
carried out for an hour at this temperature. 4 ml of solution
of the product prepared in the previous stage in
dimethylformamide and 940 mg of dimethylaminopyridine are
introduced at 0°C into this suspension. Agitation is carried

35 out for 1 hour at 0°C followed by diluting with a hexane/

ethyl acetate mixture (1-2). The organic solution is washed



30 sodium hydride (in 50%of oil) is added and agitation is carried out
for an hour at this tenperature. 4 ml of solution of the product
prepared in the previous stage in di et h%leformarn' de and 940 ng of

di et hyl am nopyri di ne are i ntroduced at into this suspension.
Agitation is watrhi4Q0 36l cvf $odidmhbydrayeNCstidphavedsbyudibut bogivsih a
hexane/ ethyl acetate mxture i}é}éz% Thﬁ organi c.sqQlution is washed

17 with BFSL o TRy B HRRAL § LR PP RERGFaE POt et AXHBESS - BT ed
over sodi um suf phedide ascugvapSr 8886t t Os de¥pgssed?- 87 ¢ of crude sought
product is obtai ned. STAGE C. (2-propynyl oxy)-carbam c acid 3'-ester of
7-1[6- 5 decdR%E & nelfiPToPYPYEe*y) ~catbanier anjdr 3 2esborant 27yl |6~

al pha- L- | yxo-Qi&3.anys aRqs Yi-4-= Y5850 AR S s -

1- benzopyrgn-B-car bgc)xamé{d%ﬂi?i( 4=4 ﬂggﬁgfo? ?EEL%¥%%‘§J¥§§§f zgh%yﬁ?%v?o%%)
stage is di ssolpleatlflyxo-héxkopypdnsdeyl hdygl] of thpdroiies shéthy D2 0bkai-2rd
I s saturated ]flg?vm'th anmonj um hydroxjide at O[err]C for 10 m nutes and

agi t at ed TTSRPRGEAR - ATCaFPPXMrid@ nperat ure fol l owed by diluting with

100 mof a hexanej ef hyt BCEtBEEAREXtYE eeihd-d)evTbiEs OLORPLC:s gy LON; S
washed with 100 mi g# a 1M sopélliir um di hydrogenﬁJT ew%ﬁ%s% %?ée }S%I%Jf?%é\&%ﬁeﬁh
it is dried cermindfhdsttrakydprbeeans Binel evhpbien ecbtaiveynisssauyabéd
e MM PrOE adron i um W @LSMe at STl 16 ZBRRPIOVLANYAG CELEERT ©
deoxy- S- C netigf -48 dannshyat adphtent | yempéexopye afosydfedxyy -diluting with
4- hydr oxy- 8- niefWAT % - - ran-3-carboxamnm de 20 2 of the
pr.oduct of the pr e_v?oo%)éps}t?éaig%n%ﬁ%@}% %ggeéo?tg mlp’ﬁ%lf%éhﬁs]tﬂ phOMT Cg]é%?lbl%r e
disSol ved insZOuiasf imetvestedd witbAGiQGimbrof sa M rsedh wmitd floyd dodwer

foll owed by dj ' i . 100 of. hexane/ et hyl acetate mj xture (1-31;%,
washi ng wit h%gl&gﬂ}{s%%mréa({heudt%o 'uthrH)eH] oft st HYHro Mo oS phat &L PRA YA ng
and 25 brlngiang tevahomess] tho 6iymdspr @lugtod stipbtsdungst Wisduds is
purified el “td.b”c%ni"x\{etd”' an 8% net hyl ene chl ori de/ nmet hanol m xture foll owed
by i npasting wth an ‘ethyl ether/pentane m xture. 0.574 g of sought

product is ofTAGEM: (2-dopkhy 6, )MdardddiR deidENesier de 0A- (g6~ 3H) .

1.26 (s, 3H),de2.20 s,_3H), 3.45_(5, 3I—_|_), _3._52 (d_, 1H), 3.56 (m 1H),

4.14 (m 1H) Eﬁ&;%ﬁﬁ qéﬁhyk;%np methyl-alpha-L-lyxo-hexopyranosyl] oxy]-
4-hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-carboxamide

20 2 g of the product of the previous stage and 200 mg of
p-toluenesulphonic acid are dissolved in 20 ml of methanol.
Agitation is carried out for 1 hour followed by diluting with
100 ml of hexane/ethyl acetate mixture (1-1), washing with a
saturated solution of sodium dihydrogen phosphate, drying and

25 bringing to dryness. 1.6 g of product is obtained which is
purified eluting with an 8% methylene chloride/methanol
mixture followed by impasting with an ethyl ether/pentane
mixture. 0.574 g of sought product is obtained.
NMR 1H (300 MHz, DMSO-d6, ppm)

30 1.04 (s, 3H), 1.26 (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),'5.20
(m, 1H), 5.59 (bs, 1H), 5.77 (d, mobile 1H), 7.22 (d, 1Hz),
7.83 (d, 1H), 8.71 (m) and 8.96 (m) (mobile 2H's) .
EXAMPLE 2: (2-propynyloxy)-carbamic acid 3'-ester of 7-[(6-

35 deoxy-s—C—methyl—4—O-methyl—alpha-L—lyxo—hexopyranosyl) oxyl -
4-hydroxy—8-methyl—N-[2—(4-morpholiny1)ethyl]-2-oxo-2H—1-



(m 1H), 5.59 (bs, 1H), 5.77 (d, mobile 1H), 7.22 (d, 1Hz), 7.83 (d,
1H, 8.71 (m and 8.96 (n) (nobile 2H s). EXAMPLE 2:

(2--propynyl oxy)-carbam c acid 3'-ester of 7-1(6- 35

deoxy- 5- G- net hyl - 4- O net hyl - al pha-L-1yxo-h pyranosyl) oxy]-

4- hydr oxy- 8- I5édydpPrdre-i4cdbbeRanidy! ) et hyl ] - 2- oxo- 2H-| -

18 benzopyr an- 3- car boxam de STAGE A (2- propgnyl oxy)carbam c acid
3' -ester of A: (2-propynyloxy)carbamic acid 3'-ester of 7-[[6-

deoxy- 5- G net - 4- 0O 1E -2-0 (tetrahydso-2 ran-2-vl)= a1y
al pha- L- | yxo%éx%y%éggé%ﬂ&i]&émﬁ{’@¥%%ﬁ%{r%}'%r%ﬁH pgran-2-yl)
nor phol i nyl ) edlphd -12- Dxto -Aeidoperandyy BlloRy § o4 bRY¥dide¢-8-methyl-N- p2 A4 0f
2- (4-norpholino)ethylam ne is 1 ntroduced into a solution containing 1 g

of the produderhatinel phyl] -Zxexpt2H11rhenzapyrantireathexaniden.
Aditation: : OF s 2 . . ' b
0l uti ng 10 wi on 100 AT o e laareria £10) &PRy i ASTRE BhLE Eandeq 4o

washi ng with aa satutriedeutatnbng of ¢odf ubhei pyodegenof SpagspBate, drying

' . ' d oA f. ht .
o oduct 1 oibiRAE T LA B BB Bty e fubs Y pann e Rak 1 SPTEEER of
7-[(6- 15 demut SEdE 4 hyduxds G tredrtiyl et pbampbe tyx0r & eXROPYSWEOSYY ) d DXyt ing

4- hydr oxy= 8- net.hyl- N- [ 2- (4:-nor phol i, nyl ) et hyl ] - 2- oxo- 2H 1-

benzopyr a%lSB-‘"&Jatrr}go&de}?ﬁr@e of he an%(%é&rﬁo?%‘él%‘%e?w’etﬁ%ﬁf%a? h&l pfedd ous
stage is ciesstoiinpdvith 19 $dt@fated heaDht i 3000 AUs&difin t @ kigaesgéphoni ¢ 20
acid i s added. A%taétﬁion is carried out for 1 hour. at anbi ent ,

t enper at ur e. PRGTRIAS S HPDIOFRY MITRILIPHOMRN S PRY SvapekREing to
Agi-tation is dadss autg fOf soligit SpFedheweds yotaigdduting with 50 nl of
a hexane/ethyl acetate m xture (1-3), washing with 75 of a 1M

m
sol uti on of sHRYmEf n(ATRERPYIELeMbsTrARkante \aekd oY krestkem «af ufm E(fphat e
and evapofati - laqngé]];r)ﬂm | Ir4.fd.6ec 6\9.9}‘ on
silica el ##&P-va tch-q% rreii hy? ene chlor i%leé%%%a%*g%%ﬁg% gllgg,’ 1I'he
product obt ai4TérdmoiymBrstethy Nl 2t M4metiiosl eyl Jaethy 1] 2 xdxs-€2H-0L4150 g
of sought- pr%(%{‘céto IS a%b_'_t _inec{.é 30 N&éR IH (300 MHz, DMSO- d6, ppm 1.03
(s, 3H), 1. 27 TEOBERPR7SAIRC*a9e ) 50 (masked,
0.97 mmoles of the product of the previous stage is

dissolved in 10 ml of methanol. 100 mg of p-toluenesulphonic

20 acid is added. Agitation is carried out for 1 hour at ambient
temperature. A further 80 mg of p~-toluenesulphonic acid is
added. Agitation is carried out for 3 hours followed by
diluting with 50 ml of a hexane/ethyl acetate mixture (1-3),
washing with 75 ml of a 1M solution of sodium dihydrogen

25 phosphate, drying over magnesium sulphate and evaporating to
dryness. The product is purified by chromatography on silica
eluting with a methylene chloride/methanol mixture (91-9).
The product obtained is impasted in an ethyl ether/pentane
mixture. 0.150 g of sought product is obtained.

30 NMR 1H (300 MHz, DMSO-dé6, 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),
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,

35 1H, J=9 Hz), 7.84 (d, 1H, J=9 Hz), 9.45 (t, mobile 1H), 10.72
(m, mobile 1H).



4H), 2.57 (t, 2H), 3.45 (s, 3H), of 3.40 to 3.69 (m 4H), 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, 35 1H, 59 Hz), 7.84 (d, 1H J=9 Hz),
9.45 (t, nobile 1H), 10.72 (m nobile 1

19 EXAIVPIHM&EZ §)r o(@*rytopyr)y]:axp)aﬁcarhamﬂc sciést-ar-eétér[{aﬁ 7-[[6~
deoxy- 5- G net X0- hexopyr anosyl y] -

4- hydr oxy- 3- [Q ?’ﬁ"ét ?#‘Hbfe 'h?T‘]‘e by LT adPRoFLTIRER7 W?H)ﬁran°syllz orel-5

STAGE A 7- [6; bydhe #r&k Dby ¢ ehLal 2ht1p i
pyran-2-yl)-al pha- L- Iyxo-nﬁi xgﬂﬁ?rano%ﬁl] ox§/ ﬁ’]‘i;d oxyxg&f) BE1-benzopyran
(et hoxyi m n&eww| | - 8- net hyl - 2H- 1- benzopyr an- 2- one A sol ution

cont ai ni ng f t uct o Preparation 2 is_heated at 40[err C
in the prede Mﬁ) gg?% ‘g?mﬁ?b'%o?%fg%ﬂr&lﬁfaﬁe?a?%t% ~9-90¢ ‘Frbr ydzo-2 548
0- net hyl hydr S N8/1 ) -2 TPl -0 Pk d ang,‘.d

for one hour@% 2(;1‘%0) n?nut es atﬁzoﬁgefjr‘?- réﬁ?ﬁ y %J t| n W tE]fan
et hyl ac e(m@#qmmqa etthyr k] '(Gl-nl#thyhsm n-bes #lopjﬁam-z obna

solution of sodiu ragen phos hate rjn |ng th wat er 5 drying,
filtering and eva;r%?%dlll% b APyt ¢! % Bthe Bt Shuct of
7-[[ 6- deoxy- Ed@mmﬂdgdonlZ}ImﬂﬁadtéﬁChﬁtem?@hyﬂrﬁhe presence of 0.597 g of

2H- pyr an yl ha L-1 hexo | 1 ox 4-h

[1- (et ho]?(?/l %15 %Jﬁ%}‘r] ‘%exﬁ?e‘i%ﬁ’?‘glfb@idb%%# %%@*%f’{ﬁdroxylamlne

ni trophenyl caqmmrﬂ)orzwe THE 30%h ¢k Ddn dhe@i b | 281 D@DYA ¢ £ Neodt Sordeldgsh £ 0

a solution oﬁﬁbt ai n| 28 les_of the product of the, previous stage
oot

and 12 nl of &} 1o Fflomwed thyphbhiting with anfeate is

addéd. Agltatamaﬁeﬂwxar@ nmﬂtdﬂ! 80-1), waswies WtW[e618 Jhe
met hyl ene chl oride is evaporated and the 25 product obtained is dried.

1. 218 mol es S HORThOprarfidn drrogem rhetrhated. rinsSIRCE & water,

(2- pr opynyb oxmyiGay,bamiie &Gl HnedwipSHFatidd 6o q
N Qﬁj Ilrgzb O (tetr ahydar ol 2(#—4- )y yr arnizne-'ss

deoxy- 5- C- net hyl O neth

yl) al pha- L- Iﬁﬁ‘ﬁ&aﬁ)pfl’ Q<R3 RKIY - 4-4 M IO Yke trabydro-

i”1no)ethyl]i%ﬂﬁyﬂﬁﬂ'éuiigjgﬁyﬁguﬁiﬂkig(ﬂgﬁopyranosyl]oxy]—4—hydroxy—3-
[1- (methoxyimino)ethyl] -8-methyl-2H-benzopyran—-2-one 3-(4-
nitrophenylcarbonate)

20 0.390 g of dimethylaminopyridine is added to a solution
containing 1.28 mmoles of the product of the previous stage
and 12 ml of dichloromethane. 0.319 g of 4-nitrophenyl
chloroformate is added. Agitation is carried out for 30
minutes at 0°C. The methylene chloride is evaporated and the

25 product obtained is dried. 1.218 mmoles of sought product are
thus obtained. |
STAGE C: (2-propynyloxy)-carbamic acid 3'-ester of 7-[[6-
deoxy-5-C-methyl-4-0-methyl~2-0- (tetrahydro-2H-pyran-2-
yl)alpha-L—1yxo—hexopyranosy1]oxy]—4—hydroxy—3—[1—(methoxy

30 imino)ethyl]—B-methyl—2H—1—benzopyran—2—one

0.240 g of sodium hydride (with 55% of mineral oil) is
added to a solution cooled down to 0°C of 0.655 g of O-
propargylhydroxylamine hydrochloride in 6 ml of dimethyl-
formamide. Agitation is carried out for 30 minutes at 0°C and

35 the reaction medium is poured into a solution containing



0.240 g of sodium hydride (with 55% of mineral oil) is added to a

sol ution cooled down to O[err]C of 0.655 g of O- propar gyl hydr oxyl am ne
hydrochloride in 6 m of dinethyl- formam de. Agitation is carried out
for 30 mnutes at O[err]C and 35 the reacti“th mediumis poured into a

sol ution cont@iNidGmoles of the product of the rev1ous stag€land é $18of
nmol es of the product of the previous stage and in the

presence of (MO Gfe @mma@ﬁo‘byﬂﬁli geot dimﬂleylamenmmrl@%ne[ err]C,
th ti h 1 Xt
o, S2EL 0N HGATSd G GILD B coBLDYLnSHeLel oL ENSDBELX! Mo

20% washed w't rogen s ate
wat er and vmtéthyﬂtaceta%&éhexdmeemlﬁtwregatth@/SOWashed mibhe&a@@letEOnto

dryness. 0. 65 Yo) rod S obt ajpned.
(2-pr0pyny?ox #ﬁ) Qy%% BSugéQ%# O?P f?fG_w1th A tSF Bhd with salt
deoxy-5=CwnﬂWBdeﬂ-()KEﬁ@wldﬁ&pﬂ@ Lehy X9o hexnpyranesgtvipoxyted 1o dryness.

4- hydr oxy- 3-| t hoxyi m ng)eth 8-neth 2H 1- benzopyr an- 2-one
150 ng of PT Aiﬁg? ??Péggd?%?$%ﬁtcbﬁté?ﬁ?h@e 218 mol es of the

product of therAsevh ouR Py Tosdy) Ybabanic NE&1@N0d 1 ~dgtéat&oNT L BI6-
carried out for one hour at anbient 15 tenperature followed by diluting

Wi th an’ et hyldesserhwF esEhel - -Otme@yhalme-hnwmmwememlhmhs
sol ution % s,ﬁqgg&gox%“ 3 dwg& hos raﬁ %I\% enﬁ%yley Ii ﬁ@n épy;rgn

organic over IR vent's. ar

evapor at ed tdz-dmeness The pr oduct obtained is 20 chr omat ogr aphed el uti ng
with a dichl oronethane/ acet one %éSS- 15) mxture, and 0.394 g, of product
i s obtained which 330 MI ksl dl%lg%ﬁiﬁ%eqintet%eﬁolathel?ﬁee%*feﬂarfeag tHl8

pentane. The mmolds il Re¥dahst | 5Pl Bhedobyvibhd ration and drigrd spder
reduced pressure 0.380 g of sought product is thus obtained. 25 EXAMPLE 4:

(2- propynyloﬂva}ﬁﬁFme Q&ﬁ%ﬁ{pnegsegagxlqd[egm for one hour at ambient

deoxy 5- G getiippdr2uEd hydr BHRE@-bhy | §XPahEXQPYL @N0SY | At 9%V ] scetate/hexane
3-[1- (ethoxylnlno)ethyl] 4- hydr oxy- ”Ethé H 1- benzopyran- 2-one

Operating as Predi diisfiure @%dﬁ@?ﬁlrﬁﬁo‘d{l B RSB St ion efsodium

%-)CI [erlr %? E’gﬂhydxjn% (gﬁ')osp};a’g’%)iﬁ) Zt%%p"iglﬁ?r@aﬂt %@atﬁé} ‘ﬁfg’q—@anlc
phase is drled'over magnesium sulphate The solvents are

evaporated to dryness. The product obtained is

20 chromatographed eluting with a dichloromethane/acetone (85-
15) mixture, and 0.394 g of product is obtained which is
dissolved again in ether and precipitated with pentane. The
insoiuble part is isolated by filtration and dried under
reduced pressure. 0.380 g of sought product is thus obtained.

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

Operating as previously, the sought product was

30 obtained. |
NMR CDCl; 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-!~; 2.57

35 (t): J=2.5 h-C C-; 2.64 (bs) OH-CH; 3.54 (s): OCH3; 3.61 (d):
J=9.5 H4 rex; 4.23 (q) slightly deficient CH3-CH2-0; 4.43



35 (t): J=2.5 h-CC; 2.64 (bs) OHCH 3.54 (s): OCHerr]; 3.61 (d):

J=9.5 H4 rex; 4.23 (q) slightly deficient CHerr]-CHerr]2-; 4.43

21 - (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 H eq; 7.12 (d): H®6; 7.77 (d): HS5; mobile H s

7.78: 14.15 aﬁhBMiSH&eq, 4 Apgotgl i o2 ACHAgCtCie; spedbr (da) 5 2=D55 (acét BNB) ,

4.13, 4.75-4. ; Ve Coare.

8- hydr oxy-7-[ ydroxy % ‘f%?#g%%5§y$%1%%)e¥h§?]!d>- H'6; 7.77 (d): H'S;

8- net hyl - 2- oxml@H:el }b‘esnz’b.pmar'llty V5 ]add- et hoxy- 6-

oxaspi ro[ 4. 5] ecan [ ii

(7. al pha., 8. 3. 2599 Ure. SREFEE MR opynyl oxy) - 10 car bamat e The

preparatiod of. (Ifhl @c&ftﬁﬁwﬁ, a41d13}1a4 P-4 hepstarging products used can
22

be shovvn as follows:
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-yl1 [7R-
(7.alpha.,8.beta.,9.beta.,10.alpha.) ]~ (2-propynyloxy) -
10 carbamate
The preparation of this product and that of the starting

products used can be shown as follows:
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Et,SiCl
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APTS
Ta

CHPh,



[ err

[ 8BR- (8. al pha., 9. al pha, 10. beta)] -

oxaspi ro[ 4. 5] decan-7, 8, 9-tri ol
A [4S-[4. al pha., 5. al pha. (S*)]]

-2, 2-di met hyP35- E( 1-

Preparation 3:

10- net hoxy- 6-
STAGE
5

hydr oxycycl opent yl ) met hoxynet hyl | - 1, 3- di oxol ane- 4- met hanol

sol ution of dibronobutane (106

m of "di br onmobut ane in

i ntroduced into a m xture containing 43

HZ
THF
Ta \O 0

Hﬁ@ B

N

X

\

0/ 0)

z

OTHP

W

EQSCF

Preparation 3:

Pd/C

§ 3

EtSO  OTHP
DMAP

Ac,0

CH,Cl,

Ta

H

Bu,NF
THF
0°c
Ta

1) PNO,CH,0COCI
DMAP
CH,CL

’///,/\\ _NH, HCI
NaH
DMAP
DMF
-
\
3) APTS

§
MeOH HG OTHP

oxaspiro[4.5]decan-7,8,9-triol

STAGE A:[4s-[4.alpha.,5.alpha. (S*)]]1-2,2-dimethyl-5-[ {1~

20 M of a

00 M of THF)

CHPh,

'S

MeONH,.HCI

CH,;COOK
FtOH

H Wﬁ\

=

5 hydroxycyclopentyl)methoxymethyl]-1,3-dioxolane-4-methanol

[8BR-(8.alpha.,9.alpha,10.beta)]-10-methoxy-6-

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,

reaction mixture is subjected to ultrasound.

10

Agitation is maintained for 2 hours 30 minutes.

100 ml of THF and one ilodine crystal. The
1.7 1 of THF is
added. The remainder of the dibrominated solution is added.

A solution

containing 80.37 g of delta-lactone of 2-0-methyl-3,4-0-(1-
methylethylidene)-L-arabinonic acid and 1 litre of THF is



g of magnesium 100 ml of THF and one iodine crystal. The reaction

m xture is subjected to ultrasound. 1.7 1 of THF is 10 added. The renai nder
of -t he di brom nated sol ution is added. Agitation is maintained for 2
hours 30 minutes. A soluytion containing 80.37 g of_ delta-|actone of

2-0- et hyl - 32ddgd(pt 17 fat Ft;gllétartwqruéﬁe)qam%reéjomdnuf&%aﬁf%“?ﬁ%we'5 of

THFE is hours. a amblent tem erature The et icldgdiBirel Alerdddded
Agitation is carried out for approximtely 5 hours at anbi ent

t enper at ur e. dowa teadt’ |Con amsmtmr@t.esi (ﬁﬂiluéfcion afovrman iofe o riddes dtsur at ed
sol ution of gpmmn ‘f@ﬁ?w%rd' %S/ 'd%c d iroévl ‘H(’jqa%ﬂy t‘#ecedktdnaﬂﬁc Mg
xt th a 'solution of et

of f the organi ¢ phaseée and Fact |ng acetate
with 20% 5 laaplt aslxdtxa*éttamgemttlmra odtuirieon ofvesthad, adratedt cand @y &8s at ed

to dryness. sQu ht .product. i s t.hu tajn T,
[3' aS (3 a. a%‘ &an&; gfhghge% ll?é)t guﬂtufe ) ﬁﬂoastf)e% ecqs'led a%db‘g%a%orated
di hydr o- spi r@bcyi@:ty@léerst ana-11 .86 d @] -shugytch (pmidl[c,it 5-s thhs Obtalned

c] pyran] -4 (3aH) one 221 yridine sul phurtrigxide ( added

to a sol uttBREc it dihAtg %i @%’f}‘ gm%‘tfgb’( * (F)%ﬁ't&i”n St th and
a mixture of g3y esglfgqg})g pertiaf-i1d8s’ _’I.[sdg t_rle Afdi oxdISYQ, 5 607 1 of

triethylamne. Agitation is carrled out for hours at anbi ent

t enper at urCe. Cwartaedctﬂ’dﬂatﬂ)xtqnee is poured into an aqueous sol ution of
sodi um aci d sp at xtract.e th tate, ne (1-1)
mi xt ure fg:} oved b?ydr]?ier?ge, Sf%"?‘é‘trtﬁgl ev()aed’ora ing t On]geoyness

57.7 g of sos@hﬁ;tﬁmﬂmﬂairﬁbigillﬂﬂdg H¥ SHGpraduct prepared in Stage A
[ BR- (8. al pha. ha, 10b

st T of . S7dh EnBLReats G 5 TLER pheghyleps, gl ort dritre of

di but yl al um mMsm, hydraode 1 I’(bf t i turs/len ihadderd @it i ey |datn el soltutican
cont ai ni n 5% of the product of the ]%:ew ous stage and 300 m. of THF.
2

Agitatio OUL:Sy iBd 3L SRt - THodeact 491 M XfULE 15

sol ution of poused li"ﬂtl@ﬂtaaﬁ?dqﬂ”édtﬂ tsfcﬁlttﬁ:lcﬁ'l asidegbd iAgh taiiDpHdspartd ,ed out
for 15 mnutes at anbjent tenperature. The reaction nediumis, extracted

with an et hyPXEacted medta i@ Bthy Attt IRREene by MadHi% g t h

water, W th slitl by HniRg afﬁil&%ﬁ@(ﬁrﬁilé\&ﬁ&éﬂﬂﬂ?% diimdssi due
obt ai ned IS aglltat ed at 70[er Cin the presence of 150 m of a solution

of sul phuric?®’-7ad ®f0 spughin®rsinGh 6t ekliaingdr 2.5 hours. The reaction
medi um i ;g ogiedrdewn feR-AHEAPhd P RHE &0 BEtd)P-10-methoxy-6-
oxaspiro[4.5]decane-7.8,9-triol
157 ml of a 1.5 M solution of dibutylaluminium hydride in
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 is
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
extracted with an ethyl acetate-heptane 1-1 mixture followed
by washing with water, with salt water, drying and
30 evaporating to dryness. The residue obtained is agitated at
70°C in the presence of 150 ml of a solution of sulphuric
acid 0.1 N and 150 ml of water for 2.5 hours. The reaction
medium is cooled down to ambient temperature, barium
carbonate is added, and agitation is carried out for 1 hour
35 at ambient temperature followed by filtering and evaporating

to dryness. 49 g of the sought product is obtained.



carbonate is added, and agitation is carried out for 1 hour 35 at anbient
tenperature followed by filtering and evaporating to dryness. 49 g of
t he sought product is . obtained. 5

EXAMPLE 5: 8- hydroxy-7-14-hydroxy-3-[1-net ﬁoxyi m no) et hyl ] - 8-

net hyl - 2- ox o ERBMPIIEe 520 By-hydixr bagt-{ 7[R -ty -3 [ 1-methoxyimino) ethyl] -8~
oxaspi ro[ 4. 5Tdecan- 9- vyl [7R-(8'Z1 al pha. , 8. beta._, 9. beta

10. al pha. )] - RehNds@merenfi ThSRRARY Tan A A}o'methm‘y's_

7R (7. al ph 9.5
G hyéroiyplg oxds %g@ 4 Ox%gzl iy —%}J]pgar%-]nn; Jyl Oa?(y,]s .beta.,9.beta.,

(di phenyl net ﬂ@xya)].p&armthZawobMimWrmﬂaamete 45.30 g of
dii sopropyl azodl car box |_at AD added dr op e at. Of '}p
m xture of° 48THGEF A €[y7 o@u&?'%; 1'@ Iﬂ%‘iﬁmﬁ#’t‘ﬁf‘% agll?}'fat)ﬁ're C[o{fﬁ'c? of

Stage B of P #?1 GLoxas iro[4.5 decan-7-yl) oxyl -
4- (di phenyl net hoxy) hydroxy 8-net hyl - f enzopyr an- 2- one and 59 ¢

of triphenyl umwenydmet@m)lmethylﬁiflﬁhmﬁm “2-ormurs at anbi ent
t enper at ur e. equ .ent_of triphenyl phosphi ne a AD are, added at
O[err]C. 15 ‘Fﬁe 301% ?Wé’pﬁﬁy Oégl,c'?p ?’%%y%)ngl%p qq% ogt her
and t he Souglaitro@im@éCTatotWaj ned.a miZAeE d¥ 49 g of the product of

Eg?bgghskﬁgtﬁ5 b%%%Ff§1E§t & 105%!%3?'é&§;§yct of Stage B of Preparation
[(triethylsi byl haxdls 4@%@%@{%@@ T Aoy SRy A0-1-
|

2H 1- benzopyran 2-one m dazol e I i sopropyl am ne
and 18.75 g PenFORyLASAIdg a?i’éicﬁﬁ & e FHPhRMEPhasRING ] Agigation is

sottti on CAHIdH RHtA& S of, 3 hpurrPdCtadi drite dindd susd age and 400
m of nethylene chloride. Agitation is carried out for 1 hour 25 at

O[err] C, fol CENETBESH i imhapy phoartsing ianf RIARD R A addegigt 0°C.

phosphat & @ine g RYjIREM Gf@te%faﬁmawd/l Neb1 1P RAUH king A alhetier
chromat ographed on silica eluting wt met hyl erie chl or| de/ acetone 99-1

m xture thenaRd khe soudditu@rgdugt lﬂhtyﬂm%yl ether mixture. 28.37 g of the

[s%g?t? g?pﬁ;%%@tE We%%lf& A ﬁ%ﬁ; y.9-beta.,10.alpha.) ] -4~

(di phenyl met H@WWW&QWW%—MW—Z-
yl)oxy] - 9- 10ty d et S AP e AR 0 s P A8 - 731 ) oxy] -8 -methyl-

20 2H-l-benzopyran-2-one

25

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
s ml of methylene chloride. Agitation is carried out for 1 hour
25 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
methylene chloride/acetone 99-1 mixture then with a
toluene/tertbutylmethylether mixture. 28.37 g of-the sought
30 product is obtained.
STAGE C: [7R-(7.alpha.,8.beta.,9.beta.,10.alpha.)]-4-
(diphenylmethoxy) -7~ [ [10-methoxy-8-[ (tetrahydro-2H~pyran-2-
yl)oxy] -9-[ (triethylsilyl)oxy] -6~oxaspiro[4.5]decan-7~-
yl) oxy] -8-methyl-2H-1-benzopyran-2-one
35 7.57 ml of 3,4-dihydropyran and 400 mg of paratoluene



yl ) oxy] - 8- net hyl - 2H 1- benzopyr an-2-one 35 7.57 m of 3,4-di hydropyran and

400 ng of paratol uene .26
sul’phoni ¢ acid are added to a solution contgining 28.1 g of t he product
of the previous stage and 250 m of di chtoronet hane. Agitation is

carried out fsorlghdmit atid awerbaédédteoper spliueioli combaiaiego?8sbda o8
added and th 5 reagtion lumis agitated for 20, m nutes_at anbient

t enper at ur e &dﬁ cﬂ%?iﬁlﬁ/t V\%gﬁﬂh% RF TR ARBE eF L2GF YRR %ﬁ@ mt 3f gani ¢ phases
over sodi um sdil gH1ed ometteand gt £ #b1 Gh Nedl E8rrieghb@iBEHHr BPHEEr Of: Si | i ca

eluting with a heptane-ethyl acetate 4,1 mxture. 16.81 g of sought
product is (ﬂﬁ%ﬁ%éhf tenreiiupe. Blcarbonate of soda is added and e

[7R- (7. al pha.sdhdretch redaii. 1d0agd Pheed] £4r NYErRXYutes at ambient
7-[ 10 et hoxy- 8- [ (tetrahydro- 2H pyran- 2-yl ) oxy] - 9- _

[ (triethylsi 5ANRBEALEDXERPIoWed. By dersping yWiblywager, drying the
rTEth|-2H-1-Qﬁ_leé}w- s 2 I QN . o) fifthe
pr eviyous stage,” 15 élgjoh;rﬁé)%%vﬁ-lrlz%(?(gig%l %%:'LL a%%défh% ﬁ{/%é%g%néa %%g% e}ge

in the pr eduraes g sghend) @f $blical ehwbing awbon 4 chépietebythyl
filtration, f t 1S:0 I.ned TAGE E., _.
[7R- (7. al phaaé%%a}te;@; B?a]f’g‘ﬂ?‘%t SJF%?}%’f )%-@f a%’%@é}ﬁ? broauct AT dbtainea.

4£ hydr o>r§y|1 q- ||§'1?KBETEI} holKAR-8¢7 (arphah,warheeii: pylrl?élti] Y10 m@hh?:) P4 -hydroxy-
[ (triethylsi - 6- oxaspl r o[ 4. 5] decan- 7- oxy] - 8- net hyl -
2H 1- benzopyr'%ne[qzﬁ%'ﬁ'?thm? ﬂt%if"laalb?é@*%' TRAFAYE? TR 90 a nixture
containing | (e hyfst P YA Sa bl HL £V RSS! m of

4 g of di

met hyl ene chl ori de and 5. met hyl am nopyri di ne 2 . Agitation
i sCarried omethyl-@#-hhdhenzopyransitone tenperature. The reaction nedi um

w th ot byl efe SR o, FOE SPGB B i

product 3505l med afhiTHE | sisiseglitested ursden 4 heydoddean sgn@ébisddgein the

4 hyar oxy- 7- [T RYRROR 10 Iathaly R 1A Sk PR S A 3D fal e by

yl ) oxy] - 6- ox&fSigitm{td &5} deah-15 y1 )oxyf -Soumtihyprddtdt is detwimdan- 2-one

50 LSSt VAR S A P e el AT M S T
4-hydroxy-7-[ [10-methoxy-8-[ (tetrahydro-2H-pyran-2-yl) oxy] -9-

20 [ (triethylsilyl)oxy]-6-oxaspiro[4.5]decan-7-yl)oxy]-8-methyl-
2H-1-benzopyran-2-one
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

25 (DMAP). Agitation is carried out for one hour at ambient
temperature. The reaction medium is treated with a molar
solution of sodium acid phosphate, extracted witﬁ methylene
chloride, washed with water and dried. 16.21 g of sought
product is obtained which is used as it is in the following

30 stage.
STAGE F: [7R~(7.alpha.,B8.beta.,9.beta.,10.alpha.)]-3-acetyl-
4-hydroxy-7-[ [9-hydroxy-10-methoxy-8-[ (tetrahydro-2H-pyran—-2-
yl)oxy]—6—oxaspiro[4.5]decan—7—y1)oxy]—8-methyl—2H—1-
benzopyran-2-one

35 1.5 equivalent of a 1M solution of tetrabutylammonium

fluoride in THF is added at 0°C to a solution containing the



27 product of the previous stage and 200 ml of THF. The reaction

m xture is kept under agitation at anbient tenperature for 15 hour s.
The reaction mxture is poured into a hept a%ye et hyl acetate 30-70
m xture followed by washing with water, 5 iltering and drying. A product

i s obtai ned whiahidts aSatheaspreviotsistage tdmedf D00 and ngf STARPe. The r&&GOL
[7TR- (7. al pha.,.8,.heta.. 9. beta

. .10, al pha. )] :4-hydr oxy:-
7- [ [ 9- hydr oxy 0=t HoxyE Ry ("Eré(??léh%%f‘bg-%-ﬁ?lby%/%n@@ﬁ?Bxgﬁm%@rature for 15
oxaﬁp: r gl[_fiSLkd:eIzEHl- 7ehd )1eaydt Both szimfl@;% niit)dSI@J)e@t ﬂyté;@;hé@t%n%—eltzhyl f
net hyl - - benzopyr an- 2- one, . of potassium acetate and 3. 0
0- me%/hyl qﬁ%?&ﬁ%—ﬁ(@ r?%‘?‘b’&%l)g‘?f%%w% PRUAERIN I 2V B R BRE ]
cont ai ni ngs 1& 6% dPiesartd dibgi s OdGEr Sdudbes P eyt LUSedtRIECh is ANed 05 M
of ethanol. Agitation is carried out for 1.5 hours 15 at anbient
t enper at ur e. Fhe g ddrtih Rbiemdng yrged into a i M sol ution of sodium

act d phosphatgncg aciad 1 udha. 8 NENENY BIWL. 061 218,30 700 bR,

fol |l oned by ter,’ dryi ng and evaporat ryn

pr oduct Ot [ Srédyrd roaghr renesich s el I it a tyedt a2 ey n o2-€f BY ex - 6 -
(1:1) mxture._ 6.54 f ught product Jj s, obtained. . STAGE H:

8- hydr oxy- 7- fi‘ﬁ?}’&r‘dﬁﬁo ?f‘%‘%’&"{ﬂ?ﬂ&l ‘?fflfio')%'f T {methoxyimino) ethyl]-8-

nmet hyl - Z-DQ(OM;LW@&JP an-Jdl=dkd hoxy- 6- oxaspi ro[ 4. 5] decan- 9-yl

[7R (7.al pha., 8. beta., 9. beta., I0. al pha.)]-(2-propynyl oxy)- 25 carbanmate
1) 3.70 g of ‘DT &fd P Wi aretets tawbehzbhey of dhimedivk mate is

the.previ ous Seace aa T MY b oth Fgdt B0 squnt Yok Mg L *Carri e
out for 1 ho@ond@ipdnmBO®)6P @ugled shdihengnahice of Eudlerreti AOC diage
colut o o\ S 8 SR BT RN At 0 T 0L o5
(1) is cokventr ambderd droppessatultee s dusmctiabeddiam iis dessdehin H0
Lo u R A 19 DA Sl A S DO
The o heptane/ethyl acetate 30-70 mixture followed by washing with
water, drying and evaporating to dryness. The product
obtained is chromatographed with a heptane-ethyl acetate
20 (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—oxo-2H—1—benzopyran—7—y1]—10—methoxy—6—
oxaspiro[4.5]decan-9-~yl
[7R.(7.alpha.,8.beta.,9.beta.,10.alpha.)]—(2—propynyloxy)—
25 carbamate .'
1) 3.70 g of DMAP and 3.05 g of para-nitrobenzene
chloroformate is introduced at 0°C into a solution containing
6.37 g of the product of the previous stage and 70 ml of
dichloromethane. Agitation is carried out for 1 hour at 0°C.
30 2) 2.3 g of sodium hydride is added at 0°C to a solution
containing 6.26 g of propargylhydroxylamine hydrochloride and
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
35 added. The solution (2) is added at 0°C to the solution thus

obtained. Agitation is carried out for 1 hour at 0°C. The



28 reaction nediumis treated with sodium acid phosphate, washed

with water, dried and concentrated to dryness. The residue obtained is
di ssolved in 100 mM of nethanol. 2.1 g of EJISA is added and agitation
is carried out at anbient tenperature. 5 e product obtained is

chr omat ogr apheshadt ign ngedi wih 1ol teasted whtd sbdbumi 4bid phbsphetésopashyl
ether 92-8 m xt.ure. .The . product i s dispersed unger ultrasound in . an

i sopr opyl etﬁ“élrtgi'l Wat?ﬁﬁn?ﬁﬁé@hﬁf r%?nqﬁ%ggﬁtﬁﬁttﬁr HYRESPs LBEarmEydue

NVR spect r umokiXdred ris ppieddl ded0ih 0180081 of kteandicyele g of B96A)is
Cerr]-M %h?Q§i§ ) N=C- Me 2.56(t% - OCHerr]-CeCH
4.57(d) ..... addeqr and AgEiaion 1s carpiefpout at gaplyignp)temperapyre.
4.00(s) 5 The P¥ddMet oteBBidE)is chroméB8§raphed 3d{@ding with EBRXerE
5. 51( d) Heq  7.00(d) e 7e6(d =

8. 19( bs) and \phen vidp s ¢ brene 25 oY A ether ¢92-8 |mixture. The20. 4
g of 2-0-net 5 - 0-4 | - [ale) S . ] Y der
an argon at rmtias&lpohoglrcgt ?lné 2%%%7%][)/ %)%g hyﬁ(?%f??ﬁtﬁ% urgnﬂ?Z%% ﬁo;gff*é}gﬁ J2 %?néjp
sol ution of &entangymisttinss Thonseghn prodatydiof dbminsd added at
CIerr]C_undemMaxgHécgggﬁz CSE&&E&QP is agitated for 1 hour at O[err]C The

reacti on nedi um

10 1.30 to 2.00 CH; cycle
2.20(s) CeHs~Me
2.50(s) N=C-Me
— 2.56(t) O-CHp~C=CH
4.57(d) vreeeinnnn. T
15 3.55(s) C-OMe
| 3.65(d, J=8) Heax
4.00(s) =N-OMe
4.38 (bs) Hpeq
5.37(dd) Hiax
20 5.51(d) Hleq
7.00(d) H6'
7.66(d) H57
8.19(bs) NH
o Preparation 4
—

25 STAGE A:

MeO OH MeO

p

0'|| 0 E—— Olll OH

30 \j;\Yf \j}\wf OH

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

dissolved under an argon atmosphere in 200 ml of

tetrahydrofuran. 200 ml of a 2 M solution of allylmagnesium
35 bromide in tetrahydrofuran is added at 0°C under argon. The

solution is agitated for 1 hour at 0°C. The reaction medium



29"

aqueous sol ution of sodi um hydrogen

The organic phase is 5 separated and the
of s hepb pee dbehhyb atsfat end. isheiougaedi eiphaied adeof

m Xture
conbi ned, dried over

g of sought PPRERRE- i SRoBFEfhet

MeO 15

22.96 g of the product of the

magnesi um sul phat

o]

ng

sul

e.and

uyFaldper

compound, [ 800]lml of an aqueous solution of sodium hydrbeen]
previ ous stage is _dissolved

A

t
Eheaesces

is cooled down to -15[err]C and is diluted with 100 m of
In order to neutralize the excess nmagnesi um

dto dr
SSTAERe8 !

un

hept ane.

conpound, 300 ml of an
ate at 10% is added dropw se.
eous phase is extracted with a

ness. 22.96
%

der an argon

at mosphere i fulipbake 8t dPHeiryprdpfadirgewise.12hggog98nicnPhass| éSis

added, then
at Oferr]

gt

a%hnd0+4

ar gon.

%pgaﬂ

%bhsrgﬂhgésagykx%Bhg

The solution is agitated

kedewighad
or 30 mnu

ded xdmeRW se
tes at

O[err] €. Theof hephtsneoh/atbvlnmaretdtruled Thiet RT9601R PORSESh@FEane 1/ et hyl

acetate 2 n1é£ﬂ£ A
nol ar aqueous sol'u

t

dhegp

rébn~o

fagni B

rum

Aedins

31 YRS

rogen

SParhhse At

ate

Bz

teﬁitgf al
over

magnesi um suliphaéssand2ePapgr afedotight pdogness is4bbgadhedesi n product is

obt ai ned whi
hept ane 4/ et

Lfied by chromat ography on silica eluting with a
tate 1 mxture. 39.5 g of sought product is obtained.

gg?iéngg

Yield: 83% 38TATACE:C. [err]

15

20

25

30

35

MeO

2 SN

Qe OH

. ———ee
\7L\§ OH

22.96 g of the product of the previous stage is dissolved
under an argon atmosphere in 175 ml of dimethylformamide.
14.88 g of imidazole is added, then 23.31 ml of
diphenylterbutylsilyl chloride is added dropwise at 0°C under
argon. The solution is agitated for 30 minutes at 0°C. The
reaction medium is diluted with 400 ml of a heptane 1l/ethyl
acetate 2 mixture. The organic phase is washed twice with 200
ml of a 1 molar agqueous 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.

Yield: 85%
STAGE C:

/ MeO :\_//

Py Ol ' O

Omz:zg? _— \ o
N 0 6 \s —L
\}\0 m—L( /\
\



30 25.1 g of pyridiniumchlorochromate is suspended in 200 m of

nmet hyl ene chloride. 53.8 g of 4A nolecular sieve is then added. 39.5 ¢

of “the product of the previous stage in 6olut|on in 100 mM of nethylene
chloride is then introduced 5 into this suspen3|on in one go. Agitation is
carried out paril g afhpyESdlﬁhamsn&memmomrdmaﬂéIﬂsasuiﬁéﬂdammmm [2y0 Oe hdt iafy

W th a nmeth e cm |de 3%) anol tur e filtrate |

evapor at ed tlaeébyﬂsgs 8rllggl d bfgalorfn(fi( Cui &r SIS érseih(?ﬁl silica
eluting wit haHHédheBEaBeg46[§t kyle i@ bflGHE Prerdous sIagR gnof sought
T o 48 ol e, Sy i g e
tetrahydrofurgRo, €Q:i8l sﬁ%p@n@‘i%lﬁyllﬁa%ﬁag'glﬁ“ A8 on i$0lddrirarRd el FRyr
(3M is addeg gropmns%hunder argon at ﬁ;] Agltatlon i S carrle% out
for 1 hour a pbirént énﬁ@ﬁ@ﬁ@ﬁéon isT %ﬁ%%%iﬂﬁk%ﬂﬁﬁ RYc Sipddmg iwdth
neutralized gt ngg LW gl'io{}ﬁde 3@5q'1{1%%‘1‘1%/11%9h¥rf il A, 59 % Y ydreoen

sul phate at 0% & 2 a hept ane acetat e m xture 1s added.
The organi ¢ evapbasteds twashrgthewist. hTQ@Onﬁsmuearobé;@Jm (3 @i ars of sodi um

o,y 00 PORTEUILE A T B P U AL e R

to dryness. ained s i sted in entanel
16.9 g oflGsomglktumeoduct is 30 obtained. Yield: 64% STAGE E:
32.9 g of sought product is obtained.
Yield: 87%
N STAGE D:
15 MeO S\ MO 2N\

\j\o qﬁ—L - \j\o~ \ﬁ—L<
N\ N
Ph  Ph

32.5 g of the product of the previous stage is dissolved in
20 250 ml of tetrahydrofuran. 60 ml of a methylmagnesium 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 compound is neutralized at 0°C with an
— aqueous solution of sodium hydrogen sulphate at 10%. 200 ml
25 of a heptane 1l/ethyl acetate 2 mixture is added. The 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
30 obtained.
Yield: 64%
STAGE E:

MeO, = /
U OH -
3 o



[err] 31 16.9 g of the
product of the previous stage is dissolved in 5 150 m of tetrahydrofuran.
68 M of a nolar solution of tetrabutqugﬁnniun1f|uoride in
tetrahydrofuran i s added dr opwi se under gon at O[err]C. Agitation is
carried out for 30 m nutes at anbient tenperature. 200 ml of a heptane
1/ et hyl acetate 2 mxture is added. The organi c phase is washed with 10
200 m of a nolar aqueous sol ution of sodi um di hydrogen phosphate, dried
over nmagnesi um sul phate and evaporated to dryness. The crude product is
purified by chromatography on silica eluting with a nmethylene chloride
95/ et hanol 56-9 @ afurtdhe wradychioSoimtpreoiers $saadt b netssabvaTAGE F:

[err] 19. Y50 of & ec&%g{rg?%%ﬁu%;@.t pé@%hfugf%m%ﬁl%f&@iﬁd%p

103 m of nethyl ene chlori I et'hyl am ne an
di met hyl sul pHedreduitoramnagmi uro| Boudaids i by et et ealaviiicolfl 20aNderaddedn at

anbi ent tenp ]gﬁﬂy- | _uf | i I ..o down o approxi mat el
S5[err]C wit h%{an I clgs-ema%é%aﬁé%(}éﬁg%' ggglt% l%rilrjl“sdi%agprslu?%h%if r?%&i ?6%
is added in frigcttiesnsatwidnimignt heempe ta@mmes at20@ e cefdi ngeditdes r] Gthyl
Agitation is carnri.ed . put. for 1. hour. The reaction diumis ured jnto
1litre of a3 taartezgmt&rse sot ﬁC?%%dbfﬂ}%ﬁ{ﬁﬁ%% Eiﬁfenli)h”bzg%h%ffe"fl?r}he
aqueous 10 plede rils o tar andletr taqusows tdoutigt ase sldetdiy | d Bepd @b ger?

m xture. The _Qr ag#;ﬁph%few%f washed with water, dried over magnesi um
sul phat e and® ad Fo- Tt YIRS MaRe Sy S U PR R AR Y §YRRATATed st and

iY S :gpggg/ed idr yeRHANhed. O fp i@ Rieoudd iy A Amebgraphy on
i.el d: o . .
RS °  silica eluting with a methylene chloride 95/methanol 5
mixture. 10.1 g of sought product is obtained.

15 STAGE F:

V,
M .:_// M 5_/
% G OH o O

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
20 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
25 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 evaporated to dryness. The crude.
product crystallizes and is impasted in pentane. 6.8 g of
30 sought product is obtained.
Yield:68%
STAGE G:



STACGE G [err] 5.3 g of the product of the previous
stage is dissolved in 30 m of tetrahydrofuran. 13.85 m of DIBAL is

added under argon at -60C. After 1 hour 30 minutes of agitation at
Oferr]C, the reaction is terminated. The4eaction mediumis poured into
10 100 mM of a 1M solution of sodiumpotassiumtartrate; the aqueous

hase is extracted with ept /ethyl acetate 2 hﬂe0|Jre R, Or ganic
p pt &

phase is washed with 15 aqueous sol ution of st ‘ydrogen
sul phate at 10% dried ' jRgnesi umrsutphkt e and elpdp

dryness. 15 5.5 g of &§gj\t~ otyct i s obtained. ant(j}ptlve
[err] STAGE H 2 © g of “the product of the p |OEE stage is
enul sifiedsin 32 m of a solution of sulphuric acid at 0.05 N. After 1
hour 30 m nutes of heating at 70[err]C, the reaction is term nated.

The reacti ononedioumi $Hheefiraduatetalr the parrmrmus tsetrgups atsirdd ssolarst iin 30
neutral i aed yit 0,60 G BArALID PRIl G T AlbASREBIRD: | Sndd LSS
at —-6°C. After 1 hour 30 minutes of agitation at 0°C, the
reaction is terminated. The reaction medium is poured into
10 100 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
~ aqueous solution of sodium hydrogen sulphate at 10%, dried
over magnesium sulphate and evaporated to dryness.

15 5.5 g of sought product is obtained.

Yield: Quantitative

y .
Me 5 M 5?‘17
20 1. HO '
e on Ho  OH
STAGE H:
~ 25 5.5 g of the product of the previous stage is 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.
The reaction medium is left to return to'ambient temperature
and is neutralized with 0.6 g of barium carbonate. The

30 suspension is agitated for one hour at ambient temperature
(pH=7), then filtered and evaporated to dryness. To dry the
product, two entrainments with toluene are carriéd out

followed by drying and 4.4 g of sought product is obtained.
Yield: 96%

35 EXAMPLE 6:
7—[[6-deoxy-4—0-methyl—5—c—(2—propenyl)-3-0-[[(2—



(pl—E?), then filtered and evaporated to dryness. To dry the product, two

entrainnments with toluene are carried out followed by drying and 4.4 ¢
of “sought product is obtained. Yield: 96% 35 EXAMPLE 6:

7-[ [ 6- deoxy- 4 O net hyI 5 C—(2 pr openyl ) - 3-03-%[(2-

33 propyny Db SoRdy FOKY3 -4-
hydr oxy- 8- nethyl 3-11- (2 propynyfoxy ?%1no]ethyl] 2H } YfToxY]

benzopyr an- ZWWB-mMYB-%WyE (2 -Prapyryy 1 Gxy) {1ins Deeinyl ) ~ZH-0Lf [ ( 2-
5 propynyl oxyg(eam n? car 'b‘% t a. - D-gul opyranosyl ] oxy] - 4-

hydr oxy- 3 6¥ Iﬁﬂ{ES met hyl - 2H- 1- benzopyr an- 2- one
STAGE A 1(31-[[51T6’-]deoxy—41-'~’_0-4n I%Pis-tdf‘-e(ﬂ nyl) F5-epa [’gu-on 41in

sol ution |s di ssolved in 100 of nethyl ene ¢ Ior|de 33 g of
coumarin Wﬂﬂm}m@mmém ] -B-gmldpyrangSyl] oxy] -4~
propeny1oxy)

8 of the Inte 1|’%ﬁ %&eﬁ%ﬁeﬁ%ﬁgs Ind"'?‘@@f%ﬂd{]@ Pre agr?y_gn

trlphenylph0©mm ne are added under argon at anbi ent tenperature. The
suspension is_cool ed down to O[err]C. 3.73 ml of DEAD is added dropw se.
The suspensi W’ agitated for 1 hour is added at ambient tenperature. A
further 6.06 g of triphenyl phosphine and at O[err]C 3.11 m of 25 DEAD are
added. After 1 hour of agitation at_anbi ent tenperature, 50 ni

pentane iX0 added to precipitate th J/O‘r

MeQ . S\
Z j EEe—— ¢
- HO+ 0 -
< NbO
HO

15 4.4 g of the product of Preparation 4 in solution is
dissolved in 100 ml of methylene chloride. 7.33 g of coumarin
(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

20 9747634 and 6.29 g of triphenylphosphine are added under
argon at ambient temperature. The suspension is cooled down
to 0°C. 3.73 ml of DEAD is added dropwise. The suspension is
agitated for 1 hour is added at ambient temperature. A

" further 6.06 g of triphenylphosphine and at 0°C 3.11 ml of

25 DEAD are added. After 1 hour of agitation at ambient
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 with 3% then 6 % isopropyl alcohol. 7.1 g of

30 product is obtained. The product is filtered on silica 60
eluting with an ether/heptane mixture then with ether. 6.13 g
of sought product is obtained.

STAGE B:



reduced DEAD. The suspension is filtered, the filtrate is evaporated to

dryness and purified on silica with the el uent m xture toluene with 3%
then 6 % i sopropyl alcohol. 7.1 g of 30 pr%%uct i s obtained. The product is
filtered on silica 60 eluting with an etfier/ heptane m xture then with
ether. 6.13 g of sought product is obtained. STACGE B:

34 [err] 6 g of the product of the previous stage
dissolved in 10 75 m of tetrahydig&%ran. 3.86 g of carbonyldiimdarole is
added and the reaction is heated for 1 hour under refl ux. The Peaq'”%n
mediumis diluted wth 100 m of epf) e 1/ et hyl acgta gt The
organi ¢ phase is wasfféd w t he@yyaqueous sol ytion of%

sul phat e ; esiun1su|pﬁate a '

dryness. Ojs obtained. ‘ . lerr]

6 g of the product of the previous stage is dissolved in
10 75 ml of tetrahydrofuran. 3.86 g of carbonyldiimidazole is
added and the reaction is heated for 1 hour under reflux.
The reaction medium is diluted with 100 ml of heptane 1/ethyl
N acetate 2 mixture. The organic phase is washed with an
aqueous solution of sodium hydrogen sulphate at 10 %, dried
;5 over magnesium sulphate and evaporated to dryness.
4.94 g of sought product is obtained.
STAGE C:

J
20 \> Me p /E’:B%;'ﬂ‘
) ~ =
oSz N
T T
4.94 g of the product of the previous stage is dissolved in
120 ml of tetrahydrofuran. 8.44 ml of diisopropylamine at
0°C, 1.05 g of palladium tetrakistriphenylphosphine are
added. Agitation is carried out for 20 minutes at 0°C. The
30 reaction medium is diluted with 50 ml of a heptane 1/ethyl
acetate 2 mixture. The organic phase is washed with an
aqueous solution of sodium hydrogen sulphate at 10%, dried
over magnesium sulphate and evaporated to dryness. 5.5 g of
crude product is obtained which is purified on silica eluting

35 with a methylene chloride mixture with 2% acetone.

3.1 g of sought product is obtained.



25 4.94 g of the product of the previous stage is dissolved in 120 m
of tetrahydrofuran. 8.44 m of diisopropylam ne at O[err]C, 1.05 g of
pak | adi um tetraki stri phenyl phosphi ne are added. Agitation is carried out
for 20 mnutes at O[err]C. The 30 reaction"hediumis diluted with 50 m of
a heptane 1/grhgk D: acetate 2 mixture. The organi c phase is washed with an
aqueous sol ution of sodium hydrogen sul phate at 10% dried over
magnesi um sul phate and evaporated to dryness. 5.5 g of crude proquc?ﬁis

obtai ned which is purified on silica eluting 35 with a nethylene chlloride
m xture with 2% acet one. oMs ought produ}t i S obtaineg g

35 STAGE D ye5r] ] 0.65 g of Ehe prod I~

previous stage is dpssolv 6.5 m of pyridege, drie bot assi um
1.5 g of propar gyi Famh edydr ochl ori de JAONBT b ™G um
perchl orate ar@dﬂaggz>ﬁfja pi ent tenperature. —§E§>g;ion is carried out

at anbi ent tenperajure for 48 hours ol T owe [ didnuting with a

hept anel / et hyl acetafe 2 mxture, and the @WSanic phase is washed with a
sodi um hydr ogen &l phate solution at 10% drfed over magnesi um sul phate.

1.8 g of product is obtained which is purifigd by chronat ography 20 on
silica eluting with the eluent m xture nethylené chl ori de
80/ t er butiyl net hyl et her 20.

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
NS propargylhydroxylamine hydrochloride and 0.149 of lithium

perchlorate are added at ambient temperature.

15 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
sulphate solution at 10%, dried over magnesium sﬁlphate. 1.8
g of product is obtained which is purified by chromatography

20 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
obtained.
STAGE E:




200 ng of 3-isoner sought product and 500 ng is 2-isoner is obt ai ned.

STAGE E: 25 [err] 36
0.5 g of the 2-isoner obtained in the prevggus stage is di ssolved in 10
m of methyl ene chl ori de under an argon at nosphere. 100 ml of DBU is

added. Agitabibngi efchhei 2dieomer obbridédhdor $hat paeiiiens s&ager asure

fol l owed by dil ut 50.m__of h ane, 1/ et hyl a ture and
t he organic g SBH%¥§d|§“m28h@8 RFtWe§h¥E%P§oF& |%nB§fugg %u%ﬁd%ﬁggﬁogen
sul phate, dratdosprersnghesi uin sl pBat ¢ saaddedapagatediva is dayméss. otlifte

roduct obtained reviousl Is, dissolved in 5 m of et hanaql, w2 of
ﬁethylhydroxg e ﬂ?ﬁ?oéﬁlﬁppaén nGeTpesagyry SPl%SHﬁangXCgﬁayglgﬂeggdded

at anbi ents tsnp@naéﬂrs hethhé ngaehiyonagedbi® 3smagithakedntothe begasiat
anbi ent tenperature followed by diluting in 50 mM of hep tane 1/ et hyl

acetate 3 niRRefe éﬁdWFﬁEGGryéﬁhcapﬁageSP%“%&@ﬁe&waPﬁl&mldWPy regFlt i on of

SOdlunldlhydéQQEHa§€|p8§E€d 9%é§dm8§ﬁésﬁﬁﬁnéﬁabﬂh%é gghpa§ggo§@qegvggorated
to dryness of crude product I's obtained which is purified b

chronatograpﬁyyeﬁsg+|rba proguch Phéaénﬁénpr@W%PﬂﬁéYnéﬁh?ﬂéﬁ@lﬁﬁﬁoﬁpdéyml
28/é?epar;f[gnt§£H§B§¥AEEFZ? ?ggglme%ﬁ91ﬂ9d9%x§@%ﬂﬁheph9ﬁ%8%hh%r9@%abﬂad-
10 0.94 g of sodium acetate are added at ambient temperature.
The reaction medium is agitated for 5 hours at ambient
temperature followed by diluting in 50 ml of heptane 1l/ethyl
s acetate 3 mixture and the organic phase ié washed with a 1 M
solution of sodium dihydrogen sulphate, dried over magnesium
15 sulphate and evaporated to dryness. 0.45 g of crude product
' is obtained which is purified by chromatography on silica
with the eluent mixture methylene chloride 80/20
terbutylmethylether 20.
100 mg of sought product is obtained.

20 Preparation 5

STAGE A:
MeO OH MeOQ
QO 0 > O
) O O
20.4 g of

2-0-methyl-3,4-0(1l-methylethylidene)L~arabinose is dissolved
under argon in 250 ml of tetrahydrofuran. 100 ml of a 1 M

30 solution of vinylmagnesium bromide in tetrahydrofuran then
200 ml of 2 1.7 M magnesium chloride solution in
tetrahydrofuran; 0.34 moles are added at 0°C under argon. The
solution is agitated for 1 hour at ambient temperature. The
reaction medium is cooled down to -15°C and diluted with 100

35 ml of heptane. In order to neutralize the excess magnesium

compound, 300 ml of a 20% mixture of a molar aquéous solution



20.4 g of 2-0- met hyl - 3, 4- 0( 1- net hyl et hyl i dene) L- ar abi nose i
under argon in 250 m of tetrahydrofuran. 100 mMl of a 1 M30 s
vi nyl magnesi um brom de in tetrahydrofuran en 200 M of a
magnesi um chl ori de solution in tetrahydrofuran; 0.34 noles
O[err] C undesf asgailumTBehydrsgeut bhospbhate tiat edztfralhyﬂirbdfumraalt

s di ssol ved
ol uti on of
1.7 M

are added at
ianbideled .

tenperature. The reaction_nedi umis  cool ed mn to %gr& C ag % H;ed
n {

with 100 35 FeoPagBBEAHE. SPHtér&éPCEBlﬁéGFra Pemingte

compound, 308cEtapt 2 RO%lirst Bha@ 96 oamIoloE aam%msmmlmw o
37 of sodi um di hydrogen phosphate in tetrahydrofuran_is add
nagne5|un1sahY§r99@6|EpgﬁhétGZGGenﬁdéﬁda Rost gFganigt FPlLutioge
m xture amd 359rnha§5eglaﬁ%é§Qb§%E%naﬂh 9 Ratechtdr QESR Y.
added. The organic Solution is dried over “nagnesi um su phat e
evapor at ed téodgyhepgodmgtSIQ gbtainedught product is obtalned
83% STAGE, B % §§ 19.3 g of the product of the p
is dlssolved i 0 m of dinethylformanide. 10.8 g of imd
added, t hBRAGE Bferr] C under argon, 23.4 nm of diphenylterb
chloride is added dropwi se for 30 m nutes. The solution is

30 minutes at O[err]C . The reaction mediumis , .diluted wth

hept ane W/oet hyl acetate 2vefxty==. 20 The organic se i s was
M aqueous sol ution of ?%tfjjdlhyd ogen gho§$ﬁ~ Hrled ov

sul phate - "'\ t:
ﬁ\o OH /\ .

"Ph  Ph

sodium
ed. The
dfafgigd

ph@t 8 3 &f

and
Yi el d:

revi ous stage
azole is

utyl silyl
agitated for
400 M of a
hed with a 1
er magnesi um

19.3 g of the product of the previous stage is dissolved in
15 150 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

agitated for 30 minutes at 0°C . The reaction medium is

diluted with 400 ml of a heptane 1l/ethyl acetate 2 mixture.

20 The organic phase is washed with a 1 M aqueous solution of

sodium dihydrogen phosphate, dried over magnesium

sulphate

and evaporated to dryness. 30.2 g of resin product is

obtained which is purified by chromatography on silica

eluting with the heptane 4: ethyl acetate 1 mixture. 30.2 g

N~ 25 of sought product is obtained. Yield: 77%
STAGE C:

/
I

MeQ
MeQO =

o)

(o] _L(
\

Si

\

Ph  Ph

[/

30

3 O
; / :
&)

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 solutiqn in

35 100 ml of methylene chloride is introduced into this

suspension in one go. After 4 hours of agitation at ambient



and evaporated to dryness. 30.2 g of resin product is obtai ned which is
purified by chromatography on silica eluting with the heptane 4: ethyl
acetate 1 mxture. 30.2 g 25 of sought pro%léct is obtained. Yield: 77%
STAGE C: MeO MeO [err]

19.1 g of pyﬂ:iemmrlamuam,ortcb@nmmitddrs i sSiol dstied 0 THEO mdaafion medkithyliene

chl ori de. f 4A cul.ar .sieve is added. 28.19 of the
product of t%glégé%dgug% ragg?"e1 olﬁﬁlgﬁﬁ%%‘ﬁ%& AT Bt eer%mdu‘:t
chloride is btadtededs mﬁrrdrdatfograpﬁweﬁsls)lmid’h Aleatdihg Afittﬁf & hours of
agi tation at

anmbi_ent
t enperat ure, thgarngé@ttlhgﬂ' petatissfed. mird YR tibr rﬁadﬁjrﬁ‘?@ht F5edusited.
The filtrag eiisS optapakat.edited dr3gess. The product obtained is

chromat ographed on silica eluting with a hept ane/ et hyl acetate 6-1
m xture. 10. 314SE Dsought product 5 is obtained. Yield 36 % STAGE D
[err] 10 g of the product of the previous stage is dissolved in
100 m of tetrahydrofuran. 14 m of a 3 Msolution 15 et hyl magnesi um
bromide in ether is M edid’r‘opwi se under argon at - . Agitation is
carried out for 30 ngndt esTgt > Iy OH
10 \;i\Yf o \ii\d' o L:
/S\J< a
Ph Ph Ph Ph
R 10 g of the product of the previous stage is dissolved in 100

ml of tetrahydrofuran. 14 ml of a 3 M solution of
15 methylmagnesium bromide in ether is added dropwise under
' argon at ~5°C. Agitation is carried out for 30 minutes at
0°C, the excess magnesium compound is neutralized with an
aqueous solution of sodium hydrogen sulphate at 10 %. 200 ml
of a heptane 1l/ethyl acetate 2 mixture is added. The organic
20 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
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 E:

30 ﬁ)'\: >

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

35 15 ml of tetrahydrofuran. 11.8 ml of a molar solution of

tetrabutylammonium fluoride in tetrahydrofuran is added



O[err]C, the excess magnesi um conpound is neutralized with an aqueous

sol ution of sodi um hydrogen sul phate at 10 % 200 m of a heptane
1/ ethyl acetate 2 m xture is added. The organic 20 phase is washed wi th 200
m of a nol ar, aqueous sol ution of sodi um di hydr ogen phosphate, dried

over magnesi GFCEIiIRatEder Moé\/aﬁoroé’tced AGL AR Sts TR hadieoyl dduetli s
purified on houd lahCan®lidntnG MddtaA J1ePL 3Neh HEdW o QF%% 11/%\?9 re. The
ugHht priodu

product obtained is inpasted in pentane. 2.76 g of so S
obtai ned.  avesRde229gnixtgraGH sE:added. The orgunic phase is washed [wirtH
of the

OH : . . 19

product of tﬁgop;nélviogug gltoégg iasqu(%osussoIsvoeldjﬁlnoré50f1§orﬁlugrf O{lekmcgrhoﬂﬁrgfuran.
11.8 nl of5 apholsphasel, udrdredfover tetgregmitun esiptiatre fdrrdwdpdrated to
tetrahydrofuran i s _added . Do 3

dr opwi se undS‘?Yé‘F&?ﬁ g’?’eofgﬂ’j]ec.prﬁﬁutcﬁ i‘oh Ry idahed &y &ﬁr%?%rap%ﬁ’o&n at
ambi ent tenpedaticee e12@Any wdftha sheRitaa sHeetdhloridaegtahse? wiivH Wee s
added. The or Ei c phase.is vvafshed ith 200 nl of a nolar_ aqueous

sol ution of g‘%% GRCdi-hydlo§er? E?%W&pt?dftoé%ucd:rileﬁj Rreinggynesiaid 's @ nat e
and evapor at egaGg F: dryness. The crude product is purified by

chr omat ogr.aphy on silica eluting with a nethylene chloride mxture with
5% mettranol . 1.2 g ostought product is obtained. YMe 86%.. STACE F:

10 [err] >
e OH _ #; Y
ﬁ)\o\: OH - d @)

15 1.2 g of the product of the previous stage is dissolved in

12.5 ml of methylene chloride. 6.67 ml of triethylamine and
12.5 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
20 2.39 g of pyridine sulphurtrioxide is added by fractions
without the temperature exceeding 15°C. After 1 Hour of
agitation at, the reaction is terminated. Agitation is
carried out for 1 hour at ambient temperature. The reaction
medium is poured into 100 ml of a molar aqueous solution of
N 25 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
evaporated to dryness. The product obtained is impasted in
pentane. 0.75 g of sought product is obtained. Yield: 59%
30 STAGE G:

35

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



15;1.2 g of the product of the previous stage is dissolved in 12.5 m of
met hyl ene chloride. 6.67 m of triethylamne and 12.5 m of

di met hyl sul phoxi de stored on nol ecul ar sieyg are added under argon at
anbi ent tenperature. The solution is cool ed down to approximately
5[err] C wit B&Gml cef weteralpdhofmdar0 2.39my of pyii 8i Mesedhphant PEORIBAL| s
added by fractlon W t hout resexge ding 15[err]C After 1
hour of t%?f%%n%tlstﬁgd?%a%?lo%pgé %grglnaﬁeg' Agitation is

carried out Ag&téth@mrlatcaﬁbieﬂtoﬁenﬁeranuheurTBe meéaoteenat -6E0L ulthes
poured into 100 n{ of a polar aqueou utlo 5 SOdIU di drogen
phosphat e, t?%@%ﬁﬂ%%d@e%h%gel?spgﬁf?ac ?%|§8 Rt ° g%& M1/ et hyl

acetate 2smydtdesidher F ERALE; thehaqeebasweﬁaed metbxu@heteddwnea aver
nagne5|unlsulphate and evaporated to dryness. The product obtalned IS

i mpasted in eP%@%@a%éet@Y#SaﬁeB?t§o&gﬂ%XBPBEUCF PSOBSFBFﬁeH agfeld: 59% 30
STAGE G washed wit® an agueous solution of sodiMR hydrb@eh] sd2phat@. 73
g of the product of the previous stage is dissolved in

40 30 mM @t 1@%raﬁyu¢@fgven magpeiunf sulphet® gpPueveRCsPtEEBAL in
toluene is d r tbAnihspeakbhed gu§5f rl
hour 30 nlnﬁ?ﬁgﬁ oo eT%?r?ggd?%E §L€%%g§aléﬁ ﬁgg%§n1§sl red Into a 9
sol uti onl1éf @ﬁdsqugﬁtppredetunisaobta@eﬁdth@uaqueba§lpﬁa§eeﬂ§ extracted
with a he§$ ﬁ[ethyl acetate 2 mxture. The organi c phase is washed
wi th an aqu ution of sodi um hydrogen sul phate at 10% dried over
magnesi um sul phate and evapor at ed to dryness. The p ct ohtained is

i npasted in pentane. 04 g 1 sought product is ob wantitative
yield. STAGE H.  [err] > -

15 (5 O

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

20 medium is left to return to ambient temperature, then
extracted with pentane and the agueous 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

— 25 entrainments 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%.

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

STAGE A:



0.9-g of the
sol ution of
70[ferr] C, th

return to anbi ent tenperature, then ext

aqueous phas
suspension i
filtered and
entrai nnments
met hyl ene ch
evaporati ng

product of the previous stage is emulsified in 5 m of a
sul phuric acid at 0.05 N. After 1 hour of heating at
e reaction is termnated. The rgaction 20 mediumis left to
Pacted with pent ane and the
e is neutralized with 0.1 g of bariumcarbonate. The
S agitated for one hour at anbient tenperature (pH=7), then
evaporated to dryness..In order to dry the product, two_25
are carried out wth tolfGene, followed by solub|I|2|n3/rﬁ
| oride, drying the sol y- gm&yer magnesi um sul phate an
to drwaess=9.5 g of sofjght product S obt I ned. Yield

86% 30 EXAVPLE 7: - deoxy, (2 ~
pr opynyl oxy) anmi nd¥o¢ yIF‘ - D. ulopyranosyl]oxy]- o oo
—2Ht=benzoy?

hydr oxy- 3-[ |
STACGE A
of the produ
chl oride. O.
Pat ent Appli
at anbi ent
10
Y
15
20
— 25
30
35

)e'f"PlyI - 8-Gret Ayl—= =
41 [err§F = 0.5¢g
ct of Preparation 5 is dissolved in 17 m H ofoﬁethylene

89 Sggob fcbbeapiroductpaife® repalf tiinti Gatied dis stdierddtier nat imdnal

8§t gthv\quléncs:% ori end 0. 76990%1( c:toruI aq:%n | rre]s%ségrheldn%sare added

indicated in the International Patent Application WOS9747634

-(netho

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
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,
the filtrate is evaporated to dryness and purified by
chromatography on silica with the eluent mixture toluene
97/isopropyl alcohol 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

@eﬁ

0.55 g of the product of the previous stage is dissolved in 7

of white crystals is obtained. Yield: 47%.
STAGE B:

MeO

l
e

ml of tetrahydrofuran. 0.364 g of carbonyldiimidazole is
added and the reaction mixture is heated for 1 hour under

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

NOMe



teﬁperature under argon. The suspension is cooled down to O[err]C, 0.45

m of DEAD is added dropwi se. The suspension is agitated for 1 hour at
anbi ent tenperature. 0.63 g of 15 tripheny}phosphine is added again and at
Oferr]C, 0.37 m of DEAD. A yellow solution is obtained. After 1 hour of

agitation atlémhmyhta¢eh@99a2umextuﬁen1Tbé pegaame pbbagdgdédg washed with

precipitate ced DEAD. The su sLeng I trate

i s evaporate t%id? n%%sa%H%OBErF?l gggg ég ?6%@t§8§§%ﬁ?noﬁhgﬁP%Eg é? h
the el uent niG$prériedusner ma@ﬂés$nmrspyphateohnd 8véapbeatkkdt tondrgness.
finished mjt3 $/% he rodu t obtalnﬁg m xture is then filtered on
silica 60 |ﬂ%.§??ﬂh RED HﬁE iPef ?lﬁe "xture then ether. 0.55 g

of white grygialg:isgobtained. Yield: 47% 25 STAGE B: [err]

0.55 g of the product of the previous stage is dissolved in 7 m of
tetrahydrofdﬂﬁg__09864 g of carbonyl diimdazole is 35 added and the

reaction mxture is heated for 1 hour under reflux. The reaction medi um
is diluted with 40 m of heptane & . 42
1/ ethyl acetate 2 m xture. The organic phase is washed with 50 onn

aqueous sol ution of sodi um hydr @fenyewd phat e at 10% dried over
magnesi um sul phate and evaporatdd tlp dryness. 0.5 gyof sou
obt ai ned105 Yield:/ rrj z

MeO

15
0.5 g of the product of the previous stage is dissolved in 12
ml of tetrahydrofuran. 0.82 ml of diisopropylamine and at
0°C, 0.11 g of palladium tetrakistriphenylphosphine (0.1
equivalent) are added. Agitation is carried out for 20

20 minutes at 0°C. The reaction medium is diluted with 50 ml of
a heptane 1/ethyl acetate 2 mixture. The organic phase is
washed with 50 ml of an aquedus 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

~ 25 purified by chromatography on silica eluting with a heptane

3/ethyl acetate 1 mixture. 0.257 g of sought product is
obtained. Yield: 57%.

STAGE D:
30
H NOMe
/ N
“L-0
MeO ‘o) 0~ o
oL o

35 h'd
0O




15 0.5 g of the product of the previous stage is dissolved in 12 m
of tetrahydrofuran. 0.82 nl of diisopropylam ne and at gerr]C 0.11 g
of “pal I adi um tetrakistriphenyl phosphine (0.,4% equi val ent) are added.
Agitation is carried out for 20 20 minutes at O[err]C. The reaction medi um
i s diluted wlt-R550gmofofthe prathmtarfaran dthy Iprreiate Stagetis eliskelved

organi ¢ phase .. .t 0 m. ouUs. . yt'. of sodi um
hydr ogen gu %Hast én\&g?)}}ig)%&d g rlnged c{)gvlee(rg nog‘genrggol%&n#ssuﬁ%g%atde%n e t:'sjlpor at ed
to dryness. ©rs&paggefl hydumbe:ydraodust Hysd it oxeidiendreh 0.0256 gpusf fliachym

it ure. o 255 raRrests s Aithd ' dr. SR NempesAtGiE - g TSR b
o h Wlrpepe tis agiitaoil:iegsoflovrec;w houirnS 2a4:§ anqbio%%?r?ei iér?ea%drli%egrgsg?t
pot assi tm 0Y6R1GYEH LY ST M GISHRARS Hy/Sdoh] G@ nd 0. 057 g
of lithium mixpere) enat eher &REHEE HhADIQNLIHRERAY & B TiRAFtdON
sodium'hydrogen sulphate at 10%, dried over magnesium
sulphate. 0.28 g of sought product is obtained. The crude
10 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 is agitated for 5
N hours at ambient temperature followed by ailuting with a
heptane 1/ethyl acetate 2 mixture and the organic phase is
15 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
20 product is obtained. Yield: 31%.
Preparation 6

STAGE A:

30 10.5 g is dissolved in 110 ml of tetrahydrofuran. 329 ml of a
0.135 M solution of zinc tetraborohydride in ether is added
under argon at -6°C. Agitation is maintained for 30 minutes
without an ice bath, the reaction is then terminated. A
solution of sodium dihydrogen phosphate (M) is added. The

35 aqueous phase is extracted with a heptane 1/ethyl acetate 2

mixture. The organic phase is dried over magnesium sulphate



5 rr.edi umis agitated for 48 hours at anbient tenperature foll oned by

diluting with a heptane 1/ethyl acetate 2 m xture, and the organic
phase is washed with a solution of sod|?n1hydrogen sul phate at 10%
dried over magnesium sul phate. 0.28 g 3 sought product is obtained.

The crude 10apaoduapo@ataaned deydiessl ved 5 g 2MiscRighe! Pareluct0.i45 g of
nethylhydroxgganlne drochl ori de .and O. 58&% of sodi um acetate are
hdded. The rSREREBRATRALGH, 18 RYriaied bor chromakggrarhy mtéw with a
tenperature ﬁ@btﬁh@dl}?}étﬂkhubbgga\ﬁ‘e’[ h &ixtuleRt 3Ng sl ge ReBia? cduct

m xture and the organic ase is 15 washed with a so un1d|hydrogen
phosphat e (11ﬁ®°§§ﬁﬂﬂﬁén Yielgri 88%over magnesi um sul phate and evapor at ed
to dryness, 8racgeg g9 of crude product is obtained which is purified by
chromat ograpnyonm silica eluting with a nethyl ene chloride 80/ et hyl
acetate‘lglacetic acid 1 mxture. 0.090 g of sought 20 product is obtained.
Yield: 31% ﬁggrat&en 6 STAGE A: [err] 30 10.5 g is

di ssolved in 110 f fetrahydrofuran. 329 nl of a 0.135 M solution of
zinc tetraborohydride i her is added under argon atMe@{err]C.

Agi tation is mainfaixed for 30 m nutes wi t hout an ice bat e reaction

is then ternna A Iutjon of sodi um di hydrogen phgsghate ON) is

added. TA® 35 aqueous phase is tracted-with a heptane l] et
m xture. The organi c phase } ied over nmagnesi um sul ph N OH
44 and evaporated to d& negg. 10.5 g of sought produc i O obt ai ned
which is purified by chromatography eluting with a hept ane 4/ et hyl
aQS;ate 1 mxture. 8.75 g of sought product ) :
8.75 g of the product of the previous stage is dissolved in
15 100 ml of tetrahydrofuran. 37 ml of a molar solution of
' tetrabutylammonium fluoride in tetrahydrofuran is added under
argon at 0°C. After 30 minutes of agitation at 0°C, 200 ml of
a heptane 1/ethyl acetate 2 mixture is added. The organic
phase is washed with 200 ml of a molar aqueous solution of
20 sodium dihydrogen phosphate, dried over magnesium sulphate
and evaporated to dryness. The crude product (10.5 g) is
purified by chromatography on silica eluting with methylene
chloride with 20% of acetone mixture. 3.6 g of sought product
is obtained.
~ 25 Yield: 78%.
STAGE C:

OH —— '
30 9)\05 OH o 0

3.57 g of the product of the previous stage is dissolved in
38 ml of methylene chloride. 20.5 ml of triethylamine and 38
ml of dimethylsulphoxide are added under argon at ambient

35 temperature. The solution is cooled down to approximately 5°C

and 7.6 g of pyridine sulphur trioxide is added without the



I's obtained. Yield: 83% 5 STAGE B: [err] 8.75 g of the
product of the previous stage is dissolved in 15 100 nl of tetrahydrofuran.
37°m of a nolar solution of t et rabutyl ammnl um fluoride in
tetrahydrofuran is added under argon at4@[err]C. After 30 ninutes of

agitation at t@ﬁlﬁé&h@ur%ogx@ee@flng 1% ertAQj'ieca]tﬁ%tnhﬁls %Ca‘%tﬂte% Ul & 1S

added. The organic phase is washed with 200 of a nol ar aqueous
sol ution of ROussdi GTRedrrpgitdgan mesdsphatse, poalm@bl iprer SPdgmdsiafmas wodleat e

and evapor at ﬁquéeug.r Feﬁﬁ%logh%fcrs‘éﬁﬁﬁmne ydr((%‘;% pg%l)lsg?lla&e pl{r' f i?%}e%s

chromat ography on silica eluting w 0 Of
acet one nm xt phese3i6 gxmras@eglhttwpmdmrth a ihepdiangi rie’céthz,a ﬂceltehte?&%

STAGE C. ert 7 of the product of the st age
di ssol ved 5|[ nﬁ‘g(t§§er'ﬂ T8F %Egﬁf/lgé:ng e ort® d@'astﬂ?dS EHLC he?’ﬁ)spl 5ﬂ1 and
38 M of dabErhyHsmbﬂhonbdema@ae&ddﬂdsmﬂﬁﬁbtafgmﬂ @wa@@maﬂ@d 3

tenperature. .The solu s cool ed down to appr.oxi mately 5 err]jc .and
6 g of pyrfPEYRESSul Ehﬁr CrpAgy PEEIS ta §F¥ S aﬁﬁ&ﬁs impasted in

pentane. 1.92 g of sought product is obtalned. Yield: 56%
STAGE ' D:
10

0l 0ol
te- —— . ve
~ \\él\cf 0O \\él\cf OH

15 1.9 g of the product of the previous stage is dissolved in 10
ml of tetrahydrofuran. 6.66 ml of 1.5 M solution of DIBAL in
toluene is added under argon at 0°C. Agitation is carried out
for 1 hour 30 minutes. The reaction medium is poured into 100
ml of a 1M solution of sodium potassium tartrate; the aqueous
20 phase is extracted with a heptane 1/ethyl acetate 2 mixture.
The organic phase is washed with 150 ml of an aqueous
solution of sodium hydrogén sulphate at 10%, dried ovér
magnesium sulphate and evaporated to dryness.
. 1.9 g of sought product is obtained.
~ 25 Yield: Quantitative
STAGE E:

Ire HO"'
:3 () "‘\,5jf-~‘ 3 \
Ny OH <
O HO OH

1.95 g of the product of the previous stage is emulsified in

L

(1]

O
.,',
<
[¢]
O
‘4,

11.5 ml of a sulphuric acid solution at 0.05 N followed by
35 heating for 1 hour 30 minutes at 70°C and left to return to

ambient temperature. The reaction medium is neutralized with



45 tenperature exceeding 15[err]C. Agitation is carried out for 2
hours. The reaction nmediumis poured into 500 mM of a nolar aqueous
solfuti on of sodi um di hydrogen phosphat e, the aqueous phase is extracted

twice with aoh ptang %/eth%l acetate 2 m xture. The .organic phase is
washed twi ce’wPt B 860 carpenagte. dr'frh@d ORI FaGHe diSumddHasest & oanene
evapor at ed tRour Qtyaﬁﬁien{thﬁbé‘iﬁtﬁ&%dl{ﬁ-l—@r)ys'[t@ﬂe'n' 793 t3@d Sirigpasted in
pentane. 1.92 g of sought product is obtained. Yiel 56% STAGE D 10
[err] ?Eaﬁogaﬁeéft9h€r§ﬂ§§§etI@fOﬁﬁ@rpﬁévﬂéwst@@a@éQdqurs§@pved in
10 m of r 6 0 lqu n afe R

tol uene is aggggggﬁgg?Egrggﬁhat@ggghﬁg%rgt?@%&?%dbgpgle% thBé&yP%g 1 hour
30 m nut es. Tﬁ@eréaGhtoﬁtnéﬁlGnnnstp@upeésenp@ DO P,05)n1 10f2 ag | sdugtiton
of sodlunlpotasa g]tart%% the aqueous 20 phase is extracted with a

hept ane 1/ et RYPBEEt 4Pe® ﬁ??? The organic phase is washed with 150
m of an aquededd: Q8ehditaniok sodiunlhydrogen sulphate at 10% dried over

magnesi um sul phat e and evaporated to dryness. 9 g of sought product is
obt ai ned. 25_£EHEH__Enantitative STAGE E: [err] 1.95 g of

the product ¢f {he Us._ | ed_iyn £ &) -
sul phuric ac?d gglﬂ??o gtéoﬁ%gﬂﬁlfol ”He%h%h §5bhé£t é ?8¥n¥& g 30
m nut es a0 7&phino) Eaahdnid{]t. amphatuLHmhanopy&Ehbeyl)b&ypemahyﬂeoxihe—

reaction nmedium i eutraljized with
meELyi-g-fi ?(2—propynyloxy)1m1no]ethy1]—2H -l-benzopyran-3-

_ yll-2-one .
~ 7-[ (6~deoxy-6—C-methyl-4-0O-methyl-3-0-[ [ (2-propynyloxy) -
amino] carbonyl] -.alpha.-L-mannopyranosyl)oxy] ~4-hydroxy-3-[1-
15 (methoxyimino) ethyl] ~8-methyl-2H-1-benzopyran-3-yl]2-one
STAGE A:
Z z
20 o~ NoMe 0" NOMe
MeO NI
X N / - ~
HO I o + “ 0,
3 HO o” No =440><:;>”° 6o ©
Ho OH ) ~ -
| ) HO\ /OH
p—

25
1.16 g of the product of Preparation 6 is dissolved in 25 ml
of methylene chloride. 2.19 g of coumarin 7-hydroxy-
3[ (methoxyimino) methyl]-8-methyl-4- (2-propenyloxy)-2H-1-
benzopyran-2-one prepared as indicated in the International
30 Patent Application W09747634 and 1.89 g of triphenylphosphine
are added under argon at ambient temperature. The suspeﬁsion
is cooled down to 0°C, 1.12 ml of DEAD is added dropwise. The
suspension is agitated for 1 hour at ambient temperature. A
further 1.58 g of triphenylphosphine and, at 0°C, 0.93 ml of
35 DEAD are added. After 1 hour of agitation at ambient

temperature, 50 ml of pentane is added to precipitate the



46 0.3 g of barium carbonate. The suspension is agitated for one hour
at anbi ent tenperature (pH=7), then filtered and evaporated to dryness.

I n<order to dry the product, two entrai nments with toluene are carried
out. After drying 5 (overnight at 40[err]%?|n the presence of P205), 1.2 g
of sought  reUQMWCIEAS. OPE&I B8Spensidhel §: rEuaatedpt tNe £i1EXAMPLESS:

7- [(6-deoxy-6-C nethyl-4-Onethyl-3-O[[(2-propynyl oxy)- 10

ani no] car borBNgroza tQ.%%h%%%?r%ﬂ@s@??b?y?d4bhyﬂP69Wa§99raphy on

met hyl - 3-[ 1- \ ngj 2 z ans 34 soproylrl- 2- one
71 (& dooxy -t Gt A TR T, SOR I SR EEE FEvE 9% Ssopzobl
anlno]carmmﬂAQOh@ﬂph& 81@n@nﬂﬁpyhahasyryaky}s4ah9d9og 03g| pf asmixture
(et hoxyi gin p Il Aﬁ?ﬁ
[err] §1 58 ég%é#né gf%€¥£ g$+%%§8%§§déégﬁ % %reggggﬁfgn %ﬁ dlssoned
in 25 m of f&ﬁtgiemerspidlyden 20Q9ggoﬁfsmbuuarﬁﬁ élhydngxylth ether.

3[ (met hoxyi m n h met hyl -4-(2- enyl.oxy) - 2H 1-

benzopyr an- g5 ﬁe p? %?%%hgspfﬁ%F85t£a $%ggﬁ3¥?hternational 30 Pat ent
Application'N@Qiﬂﬂﬁsﬂgmmd 1.89 g.of vyielpheayéphosphine are added under
argon at anbjent tenperature. The suspension is cooled down to O[err]C,

1.12 nml’ of added dropwi se.. The suspension is agitated for 1 hour
at anbi enp tenperature. A further 1.58 g of triphenyl phosphine and at

0C, 0.93 m of

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

(
RN

0O,
15 —

10 ml of tetrahydrofuran. 0.85 g of carbonyldiimidazole is
20 added followed by heating for 1 hour under reflux. The
reaction medium is diluted with 50 ml of a heptane 1l/ethyl
acetate 2 mixture. The organic phase is washed twice with 50
ml of an aqueous solution of sodium hydrogen sulphate at 10%,

dried over magnesium sulphate and evaporated to dryness. 1.41

~ 25 g of sought product is obtained.
Yield: Quantitative
STAGE C:
-~
30 H NOMe H q’o
/ X / X
R e o e
o. 0O %Lo‘ OH
hd Y
0 O

35 &&



35 DEAD are added. After 1 hour of agitation at anbient tenperature, 50
m of pentane is added to precipitate the

47+ reduced DEAD. The suspension is fiIteJ d, the filtrate is

evaporated to dryness and purified by chronatography on silica eluting
with a toIuedb»&igt@ieihwtpmdﬁﬁttoofopyé preaioonboktafe879 diskobhediein
crystals and f_a mxtur 5.,cont ai ni races of reduced DEAD are
obt ai ned. Thégﬁfoghg?g py¥§d+??t§¥%ﬁdr%ﬁ?ﬁlgogg 5oofg§og 8¥Iica 60 el uting
with ether. prcﬁpaa,r@yniy@mugjnlam@@lunydrcscnbbamédand 0Total o¥el gbhiumk. 27
g. Yield: 44%) SbAeqh

[err] BAE PR %]F%d%‘é‘?e%fa? h%mla+%vvoﬁ§me%5©%ur§ dhgdbrbdani ks 10

n of tet rahyﬂmfwcarbu@ B5r 4 ®fhear Hoay | sib it AazebRpt 82 20raddstl bplbyoned
by heating for, 1 hour under reflux. The reaction nediumis diluted with

50 M of a héptHelan ethih a hepkang el fethyl urectahe %rrg;amer@h@@@ ke
washed tw ce gy ()}:féhﬁ@dl?haé‘é Fo) ﬁ@sﬁ@&'%ﬁr‘@h%"é‘%&?ﬁ‘moﬂ é'H‘QzX }‘?9@8

sul phate at 10 i ed over nmgnesium sul phat e ang porate
dryness. 1. 4PQﬂ¥E}Qﬁ aoubht, piotedtover obagnestium SUMpbade Cpa&tgtaflve

STAGE C product is obtained which is chromatographed on silica
10 eluting with a methylene chloride 80/ethyl acetate 19/acetic
acid 1 mixture. 186 mg of isomer-3 sought product, and 400 mg
of isomer-2 are obtained.
N Yield: 74% opening of the carbonate of which 30% is isomer-3.
STAGE D:
15
0]
OH N~ (L
| OH N~
" S |
o) yd X
20 Me o —Q/O o0 “—0
o 3 O Meo O O O
OH D — (gx_ N
N—0— o %
H HN, OH
— 4Zb\vfo
S~ 25

0.4 g of the product of the previous stage (isomer-2) is
dissolved in 10 ml of methylene chloride. 100 pl of DBU is
added. Agitation is carried out for 24 hours at ambient
temperature followed by diluting with a heptane 1/ethyl

30 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

35 g of sodium acetate are added at ambient temperature. The

reaction medium is agitated for 5 hours at ambient



48 0.6 g of the product of the previous stage is dissolved in 6.5 nm
of pyridine dried over potash. 1.5 g of pr opar gyl hydr oxyl am ne
hydrochl ori de and 0.149 of lithium perch| orate are added at ambi ent
tenperature. Agitation is 5 carried out fot948 hours at ambi ent
tenperature frdhowetk bye foﬂléw@acr@yvmnu@lhgpwﬂﬁ a/ gépyhnaceyatry?

m xture and the é%anlc phase is washed w a sodi um hydrogen sul phate

sol ution at RPGtaks ?uﬁ%gn%%¢uﬁh§u95ﬁaﬂéc Rh@sq &f washe@dwifhia 1 M
obtai ned whi cdb1 gt &bH SR Q94 ARRES 86 éﬁ ng i
chl oride 80/ethyl acetate 19/ acet}lgpd JJ ﬁgnﬁtgﬁée dﬂég 3v |S%§r€§}%m
sought produc&u Rimt e ndevapefatednee - Qrmnesabtglﬁédg Of dredd p7déuct

25 0.4 5 o (e erir g £8 UL R B e uiV ATy eeiighEC ] o

in 10 m of mmm g erhyk. adeatertd bfaéBUlcsaudaﬁdeﬂueﬁglmﬂxtmnels

d f1 24 bj f di [ uti
win a hopt ardiy il Softndlon ihers 3, S ETaRleRa: o ol co pEcEove Rasnea

with a1 M prsadudt ois adbis@athedn di hydr ogen phosphate, dried over nagnesium
sul phate and %{lelp g:ﬁad to dryness. In a 100 nl flask, 0.4 g of the

m xture previ ‘§ %ined is dissolved in 10 m of et hanol. 0.59 g of
met hyl hyd1 oxysxepaxa ek ozhl ori de and 0.76 35 g of sodium acetate are added
at anbient tenperature. TIhe reaction nmediumis agitated for 5 hours at
anbi ent STAGE A:

MeO OH
15

0||| 0 ————rere
: \7L\6

26.8 g of product is dissolved under argon in 250 ml of

20 tetrahydrofuran. 400 ml of a 1 M solution of ethylmagnesium
bromide in tetahydrofurane is added dropwise at 0°C under
argon. The solution is agitated for 2 hours at ambient
temperature. The reaction medium is cooled down to 0°C and is

o diluted with 100 ml of heptane. In order to neutralize the

~ 25 excess magnesium compound, 300 ml of a molar agueous solution
of sodium dihydrogen phosphate is added dropwise. Magnesium
salts precipitate. 200 ml of a heptane 1/ethyl acetate 2
mixture and 150 ml of a 10% solufion of sodium hydrogen
sulphate are added. The organic solution is dried over

30 magnesium sulphate and evaporated to dryness.

29 g of product is obtained which is chromatographed on’
silica eluting with a heptane 1l/ethyl acetate 4 mixture. 17 g
of sought product is obtained. Yield 52%.



49 tenperature followed by diluting with a heptane 1/et hyl acetate 2
m xture, and the organic phase is washed wwth a 1 M sol ution of sodi um
di hydr ogen phosphate, dried over magnesi um sul phate and evaporated to
dryness. 0.45 g of crude product 5 is obtained which is purified on silica
with a nethyl38mesE Bchl oride 80/ethyl acetate 19 / acetic acid 1 el uent

m xt ure. Only the expected isoner-3 is isolated. 0.140 g of sought
product is obtained. Yield: 37% 10 Preparation 7 STAGE A [err]
26.8 g of product is dissolved under argon in 23 af 20 tetrahydrofuran.

400 M of a 1 M sol utM
added dropwi se at O[err]

offgfﬁylnagne5|un1 brom in tetahydrofurane i's
der argon. The sdu |on OHs agltated for

hours at agbi ent t@nger at @le. The—reaest on i &ool down to
Oferr]C and is Jute Ath 100 m of heptang. On ordew_gggfeutrallze

t he 25 excess magnesi éponpound 300 mM of a Iar aqueo ution f
sodi um di hydrogen phosphate is added dropw se. Nhgne3|uq% pﬁa|tS
precipitate. 200 m of a heptane 1l/ethyl acetate m xture and 150 m of
a 10% sol uti on of sodiun1hydrogen sul phate are added The organic

26 0 of proddd | < ot AP ATARL 14 Rl e ol Aphearaae ¢ APrEeTiRd

29 g of product |c iS¢ ica e utlng
wi th a hep® anmddmetdndoraciet at &0 4nini o L:ﬂﬂneﬂl?y]gformamld;@ughm (pﬂ ogiucf is
obt ai ned. Y'%ml gaéle is added then 19.23 ml of diphenylterbutylsilyl
chloride is added dropwise at 0°C under argon over 30
N 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 is suspended
in 300 ml of methylene chloride. Then 110 g of molecular 4A
sieve is added. 33 g of the product of the previous stage in
solution in 100 ml of methylene chloride is introduced into
35 this suspension. After 3 hours of agitation at ambient

temperature, the suspension is filtered. The filtrate is



[err] 1.6.7 g of the product of the previous stage is dissolved 10
under argon in 150 m of dinethylformam de. 10.07 g of I mdazole is
added then 19.23 m of diphenylterbutylsiI¥J chloride is added dropw se
at O[err] C under argon over 30 m nut es. The solution is agitated for
1 hour 30 mi mta@mxatteahhjoerdryjrfegarrmaf@tw@due ditaireadt {3/ gediagimis
diluted with 40Q J he tane 1/ethy| acetate 2 m xture. The nic
phase is wask&d “m'ﬁp widfediie ShiRR oMt Wi tgR AN ot (ﬁfgw
phosphat e, dblc%d;a(t\éerl 27 PEES U Iphadecrants pnoided 1010 Weps. 38 g
of product 20 i s obtained which is purified by chromatography on silica

el uting mﬁth§ﬁzﬁgiﬂylene chloride m xture with 10% of acetone. 33.23 ¢

of sought gproduct is obtained Yield: Quantitative STAGE C. [err]

30 22.57 g of pyr| um chl orochromate 0.104 nol es ppgosusgended in
300 m ‘of nethylene c . Then 110 g of nol ecul ar 4A ve i s added.
33 g of the product ofgtie previ ous stage I n solutl " 100Fn  of

nmet hyl ene chl ori de |sj;\ into 35 | S suspensi ter o3 h s of
agitation at anbient Denper%%gLE<:the suspensi on |s ered hgkf
filtrate is p

10 16.5 g of the product of the previous stage is dissolved in
150 ml of tetrahydrofuran. 17.52 ml of a 3M solution of
methylmagnesium bromide in ether is added dropwise under

N argon at -5°C. Agitation is carried out for 1 hour at ambient
temperature. The excess magnesium compound is neutralized at

15 0°C with 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
aqueous solution of sodium dihydrogen phosphate, dried over
magnesium sulphate and evaporated to dryness. The product

20 obtained is impasted in pentane.

14.85 g of sought product is obtained. Yield: 87%
STAGE E:

Ph Ph
14.85 g of the product of the previous stage is dissolved in

150 ml of tetrahydrofuran. 33 ml of a molar solution of
30 tetrabutylammonium fluoride in tetrahydrofuran is added
dropwise under argon at 0°C. After 30 minutes of agitation at
ambient temperature, the reaction is terminated. 200 ml of a
heptane 1/ethyl acetate 2 mixture is added. The organic phase
is washed with 200 ml of a molar aqueous solution of sodium
35 dihydrogen phosphate, dried over magnesium sulphate and

evaporated to dryness. The crude product is purified on



51 ; evaporated to dryness. The residue obtained (35 g) is purified on

silica wwth the eluent m xture heptane 4/ et hyl acetate 1.27 g of sought
preduct is obtained. Yield 83% STAGE Dig, 5 [err] [err] 10 16.5 g of
t he product of the previous stage is dissolved in 150 m of

t et rahydr of ursainlide. Sutd n@fwitl3M soétihy bemef chlonedaéyhihaguesi withr bb® defi n
ether is added dropw se under argon_at -5lerr] AgiLtation is_canriged.
out for 1 homﬁc%og%b%}:?ﬂ Wlt}fe?r%ér(gfu?%?t%%'eicggsgn%gn%g\l%%]{:c%ﬁ%%ﬁ%g I8

neutralized abtlbifde®rr]C with a nol ar aqueous sol uti on of sodi um

di hydr ogen p o(i‘phate. 200 mM of a heptane 1l/ethyl acetate 2 m xture is
added. The orYg’a% | R SAEERed with 200 Ml of a nolar aqueous

sol ution of sogicen i hydrogen phosphate, dried over magnesi um sul phat e
. and evaporatéd to dryness. The product 20 obtained is inpasted in pentane.
14.85 g of sought prog/ye is ghtained. Yield: 87%  Md
Ive <~

Ph Ph 14.85 g of e. Hof t he—previ-oms stage''i i s80l ved in
150 m of tetrahydr rand of a nolar soluti f o
t et rabut yl ammoni um f 1 jiorigle in tQtHrahydrofuran is addedO dropw se under

argon at O[err]C. 'Aft'er 30 minutes of agitation at anbi ent tenperature,
the reactl®n is termnated. 200 nl of a hept ane 1/ethyl acetate 2

mxture is a The. o nj hase i hed w 0, m ,of a
aqueous sol u?ilj%\is of %fodﬂgﬁé?n é%og?%d?%g%}ﬁgpﬁm% %ﬁ‘g?se, ég?%‘gdl%v%gsﬁ‘%ﬂ%éi 'fﬁrrln
sul phat e and 82. 2wabosfiteethpleng nelssorTde. c44de pr odfictristpyiahied and

— 82.5 ml of dimethylsulphoxide stored on molecular sieve are

-

added under argon at ambient temperature. The solution is
15 cooled down to approximately 5°C with an ice-water bath and
15.8 g of pyridine sulphur trioxide is added by 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
20 aqueous phase is extracted with a heptane 1/ethyi acetate 2
mixture. The organic phase is washed with water, dried over
magnesium sulphate and evaporated to dryness.
The product obtained is impasted in pentane.
5.77 g of sought product is obtained.
~— 25 Yield 80%.
STAGE G:

Me S Me S
e &
30 \j\ G 0 ) OH

5.46 g of the product of the previous stage is dissolved in
25 ml of tetrahydrofuran. 16.7 ml of a 1.5 M solution of
DIBAL in toluene is added under argon at 0°C. ‘

35 Agitation is carried out for 1 hour 30 minutes at 0°C. The

reaction medium is poured into 250 ml of a 1 M solution of



52 silica eluting with a nethylene chloride m xture with 15% of

acetone then with 30% of acetone. 7.85 g of sought product is obt ai ned.
Yield: Quantitative 5 STAGE F: [err] or 7.85 g of the product of
the previous stage is dissolved in 82.5 of methylene chloride. 44.5
m of triethy$®®1wm potassige. Eantr@tedihhehydaabphophdsesieredtnacted

nol ecul ar si d argo t gnbi.ent te rature

solution is 1 coo ed g%ﬁgto g%%YOXI%B e?? g[@i?? SnoFggnﬁﬁtEPaBSth
and 15. 8 gi@fwmqmedumethulﬁhumltofoandeqhsoaddedlbylbnacfleaslum wi t hout
t he tenperatur ceed| [err Agitation is carr out. for 1 hour
The reaction %% u%??s B b&% %8d1° FtBagpesiuy ﬁBhHPagﬁuéﬁﬁsegﬁpﬂfﬁBﬁd

of sodi um gi chr@:swewosshat@ ofheod§haapesdacphasecbtagxtfact edenit h a
hept ane 1/ethyl acetate 2 m xture. The organi c phase is washed with

wat er, dried tita 5%§%e5|un1sulphate and evaporated to dryness. The
product obt aigexzk syi npasted i n pentane. 5.77 g of sought product is
obt ai ned. 25 Yielrd 80% STAGE G [err] 5.46 g of the product
of the previous stage is dlssolved,Ln_ 25 m of tetrahyerLuran 16.7 m
of a 1.5 M solution of t8luene s ad on at Oferr]C

10 Olll 0 Holu-- O
o™ OH HO OH
N 5.5 g of the product of the previous stage is emulsified in

32 ml of a solution of sulphuric acid at 0.05 N. After one

15 hour 30 minutes of heating at 70°C, the reaction is
terminated. 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 on milipore filter paper

20 and evaporated to dryness. In order to dry the product, two
entrainments with toluene are carried out followed by drying
at 40°C in the presence of PO,. 4.8 g of gummy white residue
is obtained.

. Quantitative yield.
~ 25 EXAMPLE 9

(2-propynyloxy) ~carbamic acid 3'ester of 7-[ (6-deoxy-5-C-
ethyl—4-o—methy1—.beta.—D—gulopyranosyl)oxy]-4—hydroxy—8—
methyl-3-[1-[ (2-propynyloxy) imino] ethyl] -2H~1-benzopyran—2-
one

30 (2-propynyloxy)-carbamic acid 3'ester of 7-[ (6-deoxy-5-C~-
ethyl-4-O-methyl-.beta.-D-gulopyranosyl)oxy] -4-hydroxy-3-[1-
(methoxyimino]ethyl]—8—methyl-2H—1—benzopyran—Z—one
(2~propynyloxy) -carbamic acid 3'ester of 7-[ (6-deoxy~-5-C~
ethyl-4-O-methyl-.beta.-D-gulopyranosyl)oxy]-3-[1-

35 (ethoxyimino)ethyl]—4—hydroxy—8—methy1—2H—1—benzopyran-z—one



35 Agitation is carried out for 1 hour 30 mnutes at O[err]C. The

reaction nediumis poured into 250 m of a 1 M solution of

53- sodi um potassiumtartrate; the aqueoq§4phase is extracted with a
hept ane 1/ethyl acetate 2 mi xture. The organi c phase is washed with 150
m of an aqueous sol ution of sodium sul phate at 10% dried.over
magnesi um sul phat e and evaporated 5 to dryness. 5.5 g of sought product is
obt ai ned. i GE Cyantltatlve STAGE H:

Me [err] 5.5 g of the product of the previous stage is enulsified
in 32 m of a solution of sul phuric acid at 0.05 N. After one 15 hour 30
m nutes of heating at 70[err]C, the_cHegction is term nated. The rQaEf*mn

mediumis Eeft toyleturn to anbien

0.6 g of barium Bonat e;
anbi ent- t enpenaddr e { pHE?)

and evaporated to dr S. H dry the produado.
with toluene are cadried out followed by drying at 4 r]Cin'the
presence of Plerr]O[err]. 4.8 g of gumy white resi dueHO Qs obt ai ned.

Quantitative yield. 25 EXAMPLE 9 (2-propynyl oxy)-carbam c acid 3" ester
of 7-[(6-deoxy-5-C
et hyl - 4- Q1L oethys - b@fathé>gﬁb@@&taﬂﬁsyképay$tﬂohydrDsydﬁssolved in 100 ml

et L2yl ol gl e L) P BRI 55000
ethyl -4-0 ”Etmiphéhﬁ?jrﬁph&lgluiﬂ@%ﬁém&&ﬁédOét’] amﬂléﬁﬂrQéMpgréﬂure under
N argon. The suspension is cooled down to 0°C, 4.34 ml DEAD is
added dropwise. The slightly yellow suspension is agitated
15 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
- ambient temperature, 50 ml of pentane is added in order to
precipitate the reduced DEAD. The suspension is filtered, the
20 filtrate is evaporated to dryness and purified on 1.750 kg of
silica 60 with an eluent mixture of toluene at 3% then 6 %
isopropyl alcohol. 10 g of white crystals containing traces
of reduced DEAD is obtained. The product is filtered rapidly
on silica 60 with an eluent mixture heptane 1/ethyl acetate 2
~ 25 in order to eliminate the reduced DEAD, then with a methylene
chloride 95/methanol 5 mixture in order to obtain 7.3 g of

expected product. Yield: 58%

STAGE B:
_CHPh, '
o CHPh
Z =
L q - 7 N
MeO 0 o A
MeO (o) 0
HO  OH bt
35 o

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



(et hoxyi m no] et hyl ] - 8- net hyl - 2H- 1- benzopyr an- 2- one

(2- propynyl oxy)-carbam c acid 3 ester of 7-[(6- deoxy 5-C
et hyl -4- O net hyl -. beta. - D-gulopyranosyl)oxyg 3-[(

(et hoxyi m no) et hyI] 4- hydroxy 8- net hyl - 2H 1* %enzopyran 2-one

54 STAGELO mbrm# THF. 4.41 gOdﬂlﬁlgaabléheapbodaté ot pddpdr abilabwéd
i s dissolved,in 100 of netg¥lene hIorlgEB ?ﬁ of gounaria and
7.23 g of ?¥|%%%%§n%h%%5h?ﬂ% %raHH 8rafehiiFent PEehifaFLL GReMGRAEM 1S
argon. The suspensdoints THOIRU dova hodObgen] PhodpBatal sPEAPibE at QGQEd
dropwi se. The_sl i htI suspension is _agitated 15 for 1 hour

anbi ent tenpé?§§d$ %\¥%Qt%%F hgagnyxture; pf, @ﬁ?Pﬁh%EBHFnécﬁﬁﬁtﬁtfBFéPWFé
3.57 m of 5DEAP @fyu?gdegndﬁq 1 g‘ebfOg\bﬁthLFS?BdhétOB?EabBEQ:LnéBter 1 hour
of agitation at anbi ent tenperature, of pentane is added in order
to preci pi$EAeE1Ge reduced DEAD. The suspension is filtered, the 20
filtrate is evaporated to dryness angypyrified on 1.750 kg of S|Iuga 60
with an eluent nmixture of toluene & 3%'then 6 % i sopropyl
of white crystals contgining tgex of _reduced DEAD IS, obt ai f
product is filtered rapfdly iljca 60 with an el ué m X
1/ ethyl acetate 2 gh«{1 O r tq el¢mmwate the redused
met hyl enel0 chl oride @5Hrethandl 5 nmixture in order to ) ain 7.3 g of
expect ed product. Yiepd“/§8@6 STAGE B:

— 7.1 g of product is dissolved in 100 ml 6f tetrahydrofuran.
0.7 g of palladium on carbon is added followed by placing

15 under 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
recrystallized from an ether/pentane mixture.
4.75 g of sought product is obtained.

20 Yield: 95%
STAGE D:

/ A
a ) a
~ 2 .@4 —é)/o > °

.: OW(O

1.5 g of product obtained in the previous stage is dissolved
30 in 25 ml of methylene chloride. 0.99 g of

dimethylaminopyridine and dropwise under argon at 0°C, 0.38

ml of acetic anhydride are added. After 30 minutes of

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

dimethylaminopyridine are added. Agitation is carried out for
35 45 minutes. The reaction medium is diluted with 100 ml of

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



[err] 35 7.2 g of the product of the previous stage is introduced into
55 100 M of THF. 4.41 g diimdazole carbonate is added foll owed by
heating for one hour under reflux. The reactjon nediumis poured into
150 m of a hydrogen phosphate sol ution at % and extracted with a

m xt ure of hea@slee@tthyicamiahelsolmmeﬂ abSlby deyedgs abllu?idngoaf ssdmgfmt
r oduct

product is ob :
di ssol ved in éﬁ%ﬂéﬁo%ﬁn ?%B ﬂF%fu?éLed °V8r7m@gBFstWI§HﬁBE?5ﬁ Eﬁpbon i s
added f ol I owegy o pA8E4 "Po 18rYRESE , aTHéNéQ?@Bt@H”B%BHQ&E iAfteb1dthaurs.ek

agitation, the reaction i s term nated he reaction nediumis filtered
and the fidtehatonghevapedackdisochEghbsd: The product is
recrystalI52e@&51@n1g@%ether/pentane m xture. 4.75 g of sought product
I S obtalned é%%g% ¢ d: 95% STAGE D:

OH

/
10 ', l 2
0 MeO

on
HN\

Y 0
3 i\

15 5 g of the product of the previous stage is dissolved in 15

' ml of pyridine dried over potash. 3.6 g of
propargylhydroxylamine hydrochloride and 0.36 g of lithium
perchlorate are added at ambient temperature. The reaction
medium is agitated for 48 hours at ambient temperature

20 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.
1.8 g of sought product is obtained. 200 mg of this crude

~ 25 product is purified on silica with an eluent mixture

methylene chloride 80/terbutylmethylether 20. 90 mg of sought
product is obtained, isomer-3 and 75 mg of isomer-2. Yield:
77% 55/45 in isomer-3



1.5 g of product obtained in the previous stage is dissolved 30 in 25 m of
net hyl ene chloride. 0.99 g of di met hyl am nopyri di ne and dropw se under
argon at O[err]C, 0.38 m of acetic anhygyi de are added. After 30
m nut es of agitation at O[err]C, 95 [err] of acetic anhydride and 0.225
g of di met3EAGEI Nopyri dine are added. Agitation is carried out for 35 45
m nutes. The reaction nediumis diluted with 100 m of hept ane 1/ et hyl
acetate 2 m xture. The organic phase is
56 washed twice with 150 n of a 1 M agfeous sol ution of sodium |
di hydrogen phosphate, dried over magnesi \ym sul phate and ?
dryness. The expected product is i soH 1.56 gl?f soug i
obtained. 5 Yield: 93% STAGEAE: [err]
product of the previou @. s3plved in 15
over potash. 3.6 g of pargft hydRpxyl am ne h hi
lithium per chl oM@ added at - anbl ent t enper@t ure.-_The reaction
medi umis agitated | ‘48’ ours at anbi ent_t enger afe 28 f ol | owed by
diluting W|th a hegﬁane 1P8 hyl acetate 2

\

10 g Q\

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

15 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
sodium dihydrogen phosphate solution, dried over magnesium
sulphate and evaporated to dryness. A crude product is

20 obtained which is purified on silica with the eluent mixture
methylene chloride with 20% of terbutylmethylether.
0.095 g of sought product is obtained.

STAGE G:
/
~ 25 I// Cl)/
3 OH N7
”~
OH N |
| / AN
/ X “Laq
7o ) 0" o MeO ? o0
MeO 0O N < b
o, Y o OH
o OH —— 3 HN
30 HN 0

35 The operation is carried out as indicated in stage F using

0.85 g of ethyl hydroxylamine hydrochloride. 0.103 g of the



m xture, and the organic phase is washed with a sol ution of sodi um

hydr ogen sul phate at 10% dried over nagnesium sul phat e. 1.8 g of
sought product is obtained. 200 ng of this ggude 25 product is purified on
silica with an eluent m xture  nethylene chloride 80/terbutyl methyl et her
20. 90 ng of e¥REHEed pﬁ@@@ﬁétls§mgsr§| hedobitaéned-3 and 75 ng of isomer- 2.

Yi el d: 773%§§$E§El£gisoner-3 STAGE F: [err]
of t he pr e previous stage is dissolved in 5 m of et hanol

0.85 g of nethy[ (gedeaxyaboeebligloghbomethydrdb@ti4-D-gllepyRahasgl)bky] -
acetate are added at amnbi ent ten?erature The 15 reaction nmediumis
agitated for % hbufrethoxyimipo PrPsxﬁérarhrérpﬁwrﬁmeetbyld?ﬁuﬁrng with a
hept ane 1/t hyd £525 Eoge My t phase_i agd with
alM sodluﬁ?ﬁ?%€£rogen°% os%h p¥§? ?&gﬁ 85 ESvgr %ﬁ%%g??é??

sul phate and TIa@HrAated to dryness. A crude product is 20 obtained which is

purified on silica with the eluent m xture nmet hyl ene chloride with 20%
of terbutyl met hyl et her. 0. 095 g of sought product is obtained. STAGE
G Jerr] OH
N
10 {' o) - i O,J:;:j:j;];£§1
MeO
Meohé)/o 0 0 —_— &t
| 5o N °
N o 0

15 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
dimethylaminopyridine and dropwise, under argon at 0°C, 0.20
g of propionic anhydride are added. Agitation is carried out
for 30 minutes at 0°C then for 1 hour at ambient .temperature.

20 The reaction medium is diluted with 100 ml of heptane 1/ethyl
acetate 2 mixture. The organic phase is washed with a 1 M
aqueous sodium dihydrogen phosphate solution, dried over
magnesium sulphate and evaporated to dryness. 0.6 g of sought

product is obtained.

~ 25 Yield: 68%
STAGE B:
OH O
30 / X
L0
Mn—<f;>’° 0" No
O: ;O
by
35

0.6 g of the product of the previous stage is dissolved in 6



35 The operation is carried out as indicated in stage F using 0.85 g of
et hyl hydroxyl am ne hydrochl oride. 0.103 g of the
58. expected product isoner-3 is obtainedyq EXAMPLE 10
7-[ (6-deoxy-5-C-.thyl -4-O net hyl -. bet a. - D- gul opyr anosyl ) oxy] -
3-t1- (et hoxynli mh@yprichiyg -deisdirasgr Somadlyl -RHB4-9 o5 benzopyran- 2- one
(Z-prOpynylOé%%&%ﬁ@%THfﬁf%i§¥§ﬁ¥néuﬂ§hrocﬁ¥g¥%%é¥anéE%yi3 g of lithium
perchlorate are ddded. The reaction medium is agitated for 48
hours at ambient temperature followed by diluting with a
5 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
10 g of sodium acetate are added. .
The reaction medium is agitated for 5 hours at ambient
temperature followed by diluting with a heptane 1l/ethyl
N acetate 2 mixture, and the organic phasehis washed with a 1 M
sodium dihydrogen phosphate solution, dried over magnesium
"15 sulphate and evaporated to dryness. 0.45 g of crude product
' is obtained which is purified by chromatography on silica
eluting with a methylene chloride mixture with 20% of
terbutylmethylether. 0.170 g of sought product is obtained.
Operating as previously, the products corresponding to the

20 following formula were also prepared:

R
oH N7
GHg N CHg
HaC
- 25 3 o
o o o
HC
3
CHj4
H £ x
N o “OH
HC==CH,0™_ \ﬂ/
30 0

O (CH;) 2Br



15 0.6 g of the product obtained as in stage C of Exanple 9 is di ssol ved
in 15 mM of nmethylene chloride. 0.36 g of di met hyl am nopyri di ne and
dropwi se, under argon at O[err]C, 0.20 g®f propionic anhydride are

added. Agitation is carried out for 30 mnutes at O[err]C then for 1
hour at anbient tenperature. 20 The-reaction nediumis diluted with 100 m
of heptane 1/ethyl acetate 2 n ‘ The organi c phase is washed with a
1M aqueous sodi um di hydr ogen ate solution, dried over

magnesi um sul phat e and evapor at lyness. 0.6 g of sought product is
obtai ned. 25 Yield: 68% OCHFAGE B: [err] 35 0.6 g of the
product of the previous stage is dissolved in 6

59 m of pyridine dried over potash. 1.39 g of pr opar gyl hydr oxyl am ne
hydrochl ori de and 0.13 g of lithium perchl orate are added. The reaction

mediumis agitated for 48 hour s anbi ent tenperature foll owed by
diluting with a 5 heptane 1Pt tate 2 mxture and the organi c phase
is washed with a solution of “sodi um hydrogen sul phate at 10% dried
over magnesi um sul phat e. 0.56 g of product is obtained which is
di ssolved in 10 m of et hanol, 1.07 g of nethyl hydroxyl am ne
hydrochl ori de and 1.39 10 glﬁf %acet ate are added. The reaction
medi umisllgitated for 5 ho ¢ andi ent tenperature foll owed by
diluting with a heptane 1/et hyl :
“ O—CH X
CH
15 °
O(CH2):N @)
_/

20
O(CHz):N )

W s O(CH)—N"SN

30 F F

OCH, F

35



acetate 2 m xture, and the organic phase is washed with a 1 M sodi um
di hydrogen phosphate sol ution, dried over magnesi um -15 sul phate and

evaporated to dryness. 0.45 g of crude prodict is obtained which is
purified by chromatography on silica eluting with a nethyl ene chloride
m xture with 20% of terbutyl nethyl ether. 0.170 g of sought product is
obt ai ned. Qperating as previ ougyy, the products corresponding to the 20
following formula were al so preparfgd:. Jjerr] 60 [err]
[err] Operating as f€CiKu¥y €he fol | ow ng products corresponding to
formula (1) were obtained: SINeTr]

5 H

Operating as previously the following products

corresponding to formula (I) were obtained:

V4 OH Y
10
AN X
o o)
R3
15

'1\ .



62 R1 R RR R6 RI R R3 y4 Y X H
CH3 OCH3 CH3 CH3 H CH3 H 0 OC2H5 CH3 H OCH3
CH3 CH3 H CH3 H 0 OXR2H5 g2 C2H5 H OCH3 CH3 CH3
H CH3 H 0 OC2H5 C2H5 H OCH3 CH3 CH3 H CH3
H 0 NH2 C2H5 H OCH3 CH3 CH3 H3 H OCH2Bz
NH2 _ C'_|2_ C:::ll_iz Ll LoD CI_Lﬂ CI_B Ll f\l 1 |_| G - I
-CH2-c=CH2 |[H o| B R54 | Ren| Recipke | Ko 2 NpY cHé ‘
H OCH3 CH3| _CH3 H : H 0 0.07 CH3
CH3 CH3 H| CH3H €H3| OCWi3 | CHNHZH3 | H |CeB3 HH OCHE3 Cl'dﬁtzf%B
H CH3 H 0 |oc2hs 1 H3 H | oCcH3
H CH3 H 0 N2 CF
o o orb . HH30Ra \'E'H OCH3 | CH3 ‘d’}‘PgNHZH CH3 H 0 ocz"h5
C2Hsg H | OCH3 |CH3 | CH3 H CH?3 H 0 OC2Hg
CoHg H |ocH3|cH3| CcH3 | H | CH3 H 0 NH2
C2Hy H [OCH3 {CH3| CH3 | H3 H OCH2Bz | O NH2
-CH2-C=CH2 | H |ocH3 |cH3| cH3 | H | CH3 H 0 | OCoHsg
o —CH2-C=CH2 | H | OCH3 |CH3| CH3 H H OCH2Bz | O NH2
CH, H [OCH3 |CH3| CH3 | H | CH3 H O | OC2Hs
CH, H |ocH3|cH3| cu3 | B | cHs H 0 NH2
)C\Ha H |OoCH3|cH3| cH3 | H | CcH3 H o0 | ocoHs
CH,
H | OCH3 |CH3| CH3 H CH3 H 0 NH2
_<CH3
—CH;
CHs
H | OCH3 |CH3 | CH3 H CH3 H 0 NH2
—CH—<]




- CH2- - <
CH3 CH3

OCH3 CH3 CH3
OCH3 CH3 CH3

64
H OCH3 CH3

N’

H

R

63 H OCH3
CH3 OCH2Bz O NH2 -CH2--< H
H CH3 H 0 GQ@RCH3 H
H H OCHBz 0 NH2
R IRSH |BE@H3N/cH3 REH3 R3H [ZCH3 [YOCH2Bz NH2
H CHS H 0
—CHy—<]

H | OCH3 |CH3 | CH3 H CH3 H CH2CH3

H |OCH3|CH3| CH3 | H H | OCH2Bz NH2




[err] _ CH3CH3 CH3 H CH3 H OH
-CH2-CCH H OCH3 CH3 CH3 H CH3 H 0 CH2 -CH2-CGCH H
OCH3 CH3 CH3 H CH3 H 0 0C2H5, -CH2-C=CH H OCH3 CH3
CH3 H CH3 H 0 N(CH2) 2NH2 -CHC=CH H OCH3 CH3 CH3 H

CH3 H 0 - NOCH3 /3 H OCH3 CH3 CH3 H CH3 H

0 CH3 2 H—OCH3-CH3—CH3——H— CH3 — H  NOCH oCc2H
3 CHB HR1ocH3 CB3|CRS | R6 | &3 | B2 | B3| Z OC2Hs X

CH3- H CH3 CH3 H |cH3 |H 0 NH2 CH3 H
OCH3 CH3 CH3f H CH3 H H @CH%I_ CH3|CH3| H |CH3| H 0

NN CH3-CCH- H OcH3 LH3 CH3 "H “¢H3 H 0 0C2H5

SN Y

-CH»-C=CH H | OCH3 |CH3 | CH3 H |CH3| H 0 CH2

-CHp-C=CH | H |OCH3 |CH3|CH3| H |CH3| H | 0 | O0C2Hs

~CHp-C=CH |H |OCH3|CH3|CH3| H |CH3| H | O |N(CH2)5NH,

-CHp-C=CH | H |OCH3|CH3|cH3| ® |[cH3| H 0 -NOCH3
CH, H |OCH3|CH3|CH3| H |cH3| H 0 CH3
=
CH;, H |OCH3 [CH3 [CH3| H |[cH3| H |[NOcH| oOCoHs
3
H |ocH3 |cH3|CcH3| H |cH3| H 0 OC2H5
e

H { OCH3 [ CH3 | CH3 H CH3} H 0] NH2

F
CH,
=
CH,
=
/CQ H |OCH3 [CH3|CH3| H |cH3| H 0
ZZ

N
N(CHz)z—NQ

CH3-C=C-CH2- | H | OCH3 | CH3 | CH3 H |CH3| H 0 OC2Hsg




65 CH3-GGCGCH2- HOCH3 CH3 CH3 H CH3 H 0 NH2  N=-C

H OCH3 CH3 CH3 H CH3 H 0 oc2Hs  N-=C H OCH3 CH3

CH3- H CH3 H 0 NH2 65

66 Rl R 5 R _R7 R2 R3 Y X NsC-

H OCH3 CH3 |cpH3-cat-cf43- | H | OGH3 | CH3 | CH3 H |CH3| H 0 NH2

N(CH2) 2- N 1 OCH3 CHB Ch3 HCH3 |H P A OoC2H5

C:I C:I_lz_c:l_lz_ Ll LI LN LD Ll d i } A i‘B - G o .lé-

H OO CoHBNedB  H Ona| FH| OCH3 | CH3 |GHals B |CH3 o |7 “0taHE
N=C- H |OCH3 |CH3|CH3| H |[CH3| H 0 NH2

"



Qperating as previously, the follow ng products were
(2- propynyl oxy)-carbam c acid 3 ester of 3-[1-[[(5-chloro-
1, 2, 3-t hi adi azol - 4-yl ) met hoxy] i m no] et hyl | g¢-[ (6-deoxy-5-C
met hyl - 4- 0- et hyl - . al pha. - L- | yxo- hexopyr anosyl ) oxy] - 4-
hydr oxy- 8- met hyl - 2H-| - benzopyr an- 2- one

pr epar ed:

5

(2-propynyl oxy)-carbam c acid

3" ester of 3Fft+=——3%6
[ (cyanonet hol;<y) i n}ﬁio] et hyH -[7-RB6{dBexy-BIC R hW3 4- ¢ | Y X
met hyl - . al php.-L-1yx0- heéxopylranosyl ) oxy] - 4- hydrbxy- §- net hyl -
2H 1- benzopyjag=2- one H Z2-pcopyYCHPXYJH s ar Bapte3gcidd B'@ster of
3-[1-[(2- aninoetho>y)inrno]ethyl] 7-[ (G- depxy- §- C net hylf - 4- O- net hyl -
15 . al pha. -L-1yxo-hexopyranosyl ) ¢xy] - #- hydrjoxy} 8- ngt hyl | 2H 1-
benzopyr an- 2} one (2{propynyl oxy) - car bamjc id 3 ester of
7-[[ 6- deoxy-p-C met{hyl -}4- O0- ngt hyl ;. al pha. -|L- | y§o- hexopyt anosyl ) oxy] -{4-
67 hydr oxly- 8- met hyl - 3[ 1- [{( 2- hydr oxyet hoxy]) i nf no] gt hyl | - 2H{ 1-
benzopyr an- 2} one (2- propylnyl oxy) - caf bam ¢ acj d 3'|ester of Erﬂ\o
7-[ (6-deoxy-pH- C met{hyl -4- O- mgt hyl 1. al pha. -|L- | y4o- hexopyt anosyl ) loxy]j-}4-
5 hydroxy- 8-pet hyl - 3-[ 1{[ [ (3 pi peti di nyl ) oxy] i 'no]ethyl]-ZH-NK*hz—N\,)
benzopyran- 2} one (i sonen B)
H | OCH CH CH H | CH H 0 OC2H
ZL\ 3 3 3 3 285
“ ::
C1CH2-CH2- H |OCH3|CH3| CH3 | H|CH3| H 0 OC2Hg
C1CH2-CH2~- H | OCH3 [C2H5| C2H5 | H | CH3 H 0 OC2H5
Operating as previously, the following products were
prepared:
5 (2-propynyloxy)-carbamic acid 3'ester of 3-[1-[[(5-chloro-
1,2,3-thiadiazol-4-yl)methoxy]imino]ethyl]-7-[ (6-deoxy-5-C~-
: methyl-4-O-methyl-.alpha.~-L-lyxo-hexopyranosyl)oxy]-4-
~ hydroxy-8-methyl-2H~1-benzopyran-2-one
(2-propynyloxy) -carbamic acid 3'ester of 3-[1-

10 [ (cyanomethoxy)imino]ethyl]-7~[ (6-deoxy~5-C-methyl-4-0-
methyl-.alpha.-L-lyxo-hexopyranosyl)oxy] -4-hydroxy-8-methyl-
2H-1-benzopyran-2-one
(2~-propynyloxy) -carbamic acid 3'ester of 3-[1-[(2-
aminoethoxy) imino]ethyl] -7-[ (6-deoxy-5~-C-methyl-4-0O-methyl-

15 .alpha.-L-lyxo-hexopyranosyl)oxy]-4-hydroxy-8-methyl~-2H-1-

benzopyran—-2-one

- (2~propynyloxy) -carbamic acid 3'ester of 7-[[6-deoxy-5-C-

methyl-4-O-methyl-.alpha.-L-lyxo~-hexopyranosyl)oxy] -4~



(2- bropynyl oxy)-carbamc acid 3" ester of 7-[(6-deoxy-5-C

nmet hyl - -nmet hyl - . al pha. - L-1 yxo- hexopyr anosyl ) oxy] - 4-
hydr oxy- 8 met hyl - 3-[ 1-[[ (3- pi peri di nyl ) oxy]g-m no] ethyl]-2H 1- 10
benzopyran- 2-one (isonmer A) (2-propynyl oxy)-carbam c acid 3" ester of

7- [ (6- deoxy- hydroxy-&rametiylt-DE Irel (R+hydi gpe thoxykiminabethpbbs3Aybxy] - 4-
hydr oxy- 8- metb%_A °f§lﬁ'32'l net hyl et hoxy)i m no] et hyl ] -2H 1-

benzopyran- 2-0 &1 yI oxy)-carbam c acid 3" ester of 3-[I-

[ (cycobutyl 0W4ﬂd§ﬂxﬂ¢11méﬂ)'3ci£&ﬂw>@c§i G n@s b -dr 07- L(G—deoxy—s-c—

net hyl - . al pha | yxo- exopyranosyl)oxy] 4- hydr oxy- 8- met
2H i - benzopy Pty lorfe-O-me oy lor oxlyjlmthQK@mmbsi?bMH] .

Pyt oxy 8. e TSR T Ry T o) ELHR B %%%#zoaﬁgﬁl Sty du-1-
(2- propynyl OBan AN -2 el G fser By 7 [ (6-deoxy-5

nmet hyl - -met hyl - . al pha. - L- | yxo- hexopyr anosyl ) oxy] - 4- 25
hydroxy 8- net(l?y‘IPI:PH Vloxy)r-qarhanist m%x%q%ﬂ%]%f h'l/'r[(QHieOXY‘5 c-

1-b -, I d 3 est
e oBL o B~ P SRR S B A St oy
hydr oxy- 8- rreuiyﬂr&q[—h—[n[e(tnm~'ﬁ4 wppm*ﬂﬁéﬁm%)dﬁmlﬁ&ethyu—zn -1-

et hyl ] -2H 1- benzopyr an- 2- one (2- propynyl oxy) - car bam ¢ aci d ester of
7-[(6- ded%} ?Qszopyran-Z-one (isomer A) _

ITEt hyl ‘y ] _ _
hydroxy 8 met hy?£J| 3: IBJP[%? ['4- ( %%&ﬁ?ég@& °tg7_ [ (6-deoxy-5-C
yl\] propoxy] i matm]yéi-mﬂq—nﬁthylbe.rﬂmwam-ﬂpne-hexopyranosyl)oxy] -4-
?nBat hyl - i 0" nBRRAe oYy ﬁ(otalﬁ'erggg—l et Of}tgggp{)(:g;ﬂaeoolethyu ~2H-1-
hydroxy 8 neuéﬂz@y[rgy{.{zz&ge- pi peri di nyl ) et hoxy] -

i m noJ et ]-2H 1-benzopyran-2-one 5 (2-propynyloxy)-carbam c acid 3" ester
of 7-[(6- ﬁ%o% -propynyloxy) ~carbamic acid 3'ester of 3-[1-

[ (cycobutyloxy) imino]ethyl] -7-[ (6-deoxy-5-C~methyl-4-0-
methyl-.alpha.-L-lyxo-hexopyranosyl) oxy] -4-hydroxy-8-methyl-
2H-1-benzopyran-2-one |

(2-propynyloxy) -carbamic acid 3'ester of 7-[(6-deoxy-5-C-

20 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 acid 3'ester of 7-[(6-deoxy-5-C-
methyl-4-0O-methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-

25 hydroxy-8-methyl-3-[1~[2,2,2~trifluoroethoxy)imino]ethyl]-2H-
l-benzopyran-2-one
(2-propynyloxy) ~carbamic acid 3'ester of 7-[(6-deoxy-5-C-
methyl-4-O-methyl-.alpha.-L-lyxo-hexopyranosyl) oxy] -4-
hydroxy—B-methyl-B-[l—[[(pentafluorophenyl)methoxy]imino]

30 ethyl]-2H-1l-benzopyran-2-one
(2-propynyloxy) —carbamic acid 3'ester of 7-[ (6-deoxy-5-C-
methyl-4-0O-methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-
hydroxy-8-methyl-3-[1-[[3-[4-(3-pyridinyl)-1H-imidazol-1~
Yl]lpropoxylimino]ethyl] ~2H-1~benzopyran-2-one



met hyl - 4- 0- et hyl - . al pha. - L- | yxo- hexopyr anosyl ) oxy] - 4-

hydr oxy- 8- net hyl - 3-[ 1-[ [ 2- (4- nor phol i nyl ) et hoxy] -

i m no] et hyl ] -2H 1- benzopyr an- 2- one (2- prgpynyl oxy) - carbanic acid 3l ester
of 7-[(6-deoxy-5-C 10

met hyl - 4- 0- mzm:amxﬂ+qamham@)mmahosyésmleﬂ 7-[ (6-deoxy—-5-C-

hyd 8- -3- |]-2H 1-b - 2.
ét :E(r):(%ynylngﬂg e el v ol 'm”%#)rﬁr?ylr]zmhmjnz%?%éﬁ‘)owl -0
me

hydr)c/)xy- 8- rret_#ﬁﬂ [1-[( 21‘:142.Y 2- tr| Tl Egir% ﬂt %%%%o% pro%@?’fy
%Hi %ébgnzopygmg-@]@ﬁiylhl -l(ai-p‘k-d:pgngdame)rja-ezfdmin c aC| d 3" ester of |4
- - deox - - -.a ranos ox -
hydr oxy- 8- t(f?ylpn\?}{ lﬁ%l‘f*) ?rg%{‘b %‘b’sfg 2?-?—'&9 h-g Fg y

(2- propynyl Oﬁéti-ﬁﬂr-bﬁ-fb-qné}gi 3 B Of ]?:Lc(-eh -5 o
met hyl-- -met hyl -. al pha. - L%XO%XODWWOSY')OXY % [C%yl)oxy]

(et hoxyl m noWY}‘-&ﬂWﬂEWIW ( Lhdxrplenizonyd ke xyike-
7- [[6] deo>t<)y- -C— t% - - -l_{/r_gb_t]ﬁl -3-0 %ﬁ%_Prrbgy]nygo?)l/) 25
am no] car bonyT y -
(et hoxynet hoxoz)—yﬂdisﬁr@tllaﬂ W) 4ed Bl -gh i@t iNd s edt lof 7- PEELZRRBLAIE o One
7-[[ 6- deoxy-5-C-neth rrethyl O-[[ (2- propynyl oxy)
propynyl o&@/) mﬁh&qkzﬁi&mﬁ@ﬁm@mm Y!@cd'piw osyREexy] -4-
4- hyd - 3 1 h
|O)r§1y]no] et %y{f%ﬁf%nz%ﬁ%}l ﬁiéiﬁ_n&e%ﬂ%ﬁ g?é){ﬁ ;é}'g%a/]]mbe%?p&’ ran-

3'.ester of 72-cmedeoxy- 5- C-

methyl - 4- 0- rrett%l - . al pha. - L- | yxo- hexopyr anosyl ) oxy
hydr oxy- 8- net! r:?PP?PN[W)t'Iﬁa&'MS A {#ﬁ%]‘tﬁ it fj (€ideoxy—-5-C-

39[(6 dé beni’n@%&@.ﬂu?-tp%thyl— (gL P R R SHRAL o A1 by 125 7 of

met hyl - UgH@NﬁFbXMﬁQﬁNStHijﬂﬂiﬂﬁﬁdﬁnﬂﬁﬁﬁhndﬂlnqdoethoxy)1m1no)propy1]—

2H-1-benzopyran-2-one
(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-3-[1~ (prppoxyimino) propyl] ~2H-1-benzopyran-—
20 2-one
(2-propynyloxy) —~carbamic acid 3'ester of 7-[ (6-deoxy-5-C-
methyl-4~0O-methyl-.alpha.~L-lyxo-hexopyranosyl)oxy]-3-[1-
" (ethoxyimino) propyl] -4-hydroxy-8-methyl-2H-1-benzopyran-2-one
7—[[6—deoxy—5—C—methyl-4-O—methyl-3—0—[[(2—propynyloxy)

25 amino] carbonyl] -.alpha.-L-lyxo-hexopyranosyl) oxy] -3-[1-
(ethoxymethoxy) imino] ethyl] -4~hydroxy-8-methyl-2H~1~
benzopyran-2-one

7~ [ [6-deoxy-5-C-methyl-4-O-methyl-3-0-[ [ (2-propynyloxy)
propynyloxy) amino] carbonyl] .alpha. -L-lyxo-hexopyranosyl)

30 oxy]-4-hydroxy-8-methyl-3-[1-[[ (2-methyl~-4-thiazolyl)methoxy]
imino]ethyl]-2H-1-benzopyran-2-one
(2~propynyloxy) ~carbamic acid 3'ester of 7-[ (6-deoxy-5-C~-
methyl-4~O-methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-
hydroxy—S—methyl—B—[l—[[(2—thiazolyl)methoxy]imino]ethyl]—2H-



hydr oxy-8-nmet hyl -3-[|-[[ (3-furanyl) nmet hoxy]i m no]ethyl]-2H 1- 5
benzopyr an- 2- one (2- propynyl oxy) -carbam c acid 3' ester of
7-[{6-deoxy-5-C

met hyl - 4- 0- et hyl - . al pha. - L- | yxo- hexopyr anosyl ) oxy] - 4-

hydr oxy- 8- rretlhgheIB?-C{m!!{é[!('S’Z'td’m%nyl ) met hoxy] i m no] et hyI ]-2H1 -

76 eony. SLPEOPY AR A s “aofd 4 Sfber o ISh (frarrey S o) - 4.

hydr oxy- 3- [ | nldthdyI-- Bt FIOX Va1 pha OBt Dykd=18e An&Hy-ﬂyoxy] -4~

benzopyr an- 2- one (2-propynyl oxy)-carbamc acid ester

7-1(6- deoxy- }@r%'rﬁa'[mhmlﬂ?'rr&h[/[ (3af1pﬂ-‘myl)mqkdm*nelcupymfa]w§w3bx% Y~
hydr oxy- 3 )%n(zscﬁ% I - i soxazol - yl ) met hoxy]

i m noj et hyT] rbenzopyr an- 2 one (2- propynyl oxy) - car bam ¢

acid 3'ester @ﬂ—ﬁkdﬁyhymﬁngwibé}bamlc acid 3'ester of 7- [(G—deoxy—s (o

met hyl -4-0-nmethyl -. alp X0- hexopyr anosyl ) oxy] - 4-
hydr oxy- 8- e ‘[ ‘Q‘rﬂ%ﬂ!ﬂ% {ﬁlﬂb@tW}Y@#heMM@}qmrpxﬂ -%mne

o] 1S e s L1 B B sty 255

oxy] - 4- hydroiger&dpyﬁaﬂ —Z-ched- 2H-1 benzopyran- 3- 25

yl]ethyli eJ am no] oXxYy, acet ate EXAMPLES OF PHARVACEUTI CAL

COVPCSI Tl ) GArhAmiQ adid o3 rﬁs-kfr of Foli(ftdesxy=&rfte 1
..... t 141@_,,@; Ex;:“mru; -

1 Det ai Imeofhyexm pient: “starc {allé_sl gr%es’fofrxrﬁ |%]t) oxyT P4roduct of

E>Urp| e 5 .. hydroxy-3-[1- [[(Z-ﬂﬁ&nmlmethcﬁzgp)iinmd]s:}gﬂf] 8-methyl-2H-1-
.................... . Detail of excipient: starch, talc,
magnesi um st SSPROPYFERRR é’é’teabl e sol utions were also prepared from salified

70 pr oduq2s-propyng IR L B dnfile I SFeslitdy FFOILGIG Aok g IAENTI ON

15 methyl-4-O-methyl-.alpha.-L-lyxo~-hexopyranosyl)oxy] -4-
hydroxy-3-[1-[[(3,5-dimethyl-isoxazol~4-
Yl)methoxy]imino]ethyl]~-8-methyl-2H-1-benzopyran-2-one
(2-propynyloxy) ~carbamic acid 3'ester of 7-[ (6-deoxy-5-C-
methyl-4-O-methyl-.alpha.-L-lyxo-hexopyranosyl)oxy] -4-

20 hydroxy—8-methy1-3—[1—(phenoxyimino)ethyl]-2H—1—benzopyran—2-
one
methyl [[[1—[7—[[6—deoxy-5—C-methy1—4—O—methyl—B-O—[[(2—
pPropynyloxy) amino] carbonyl] -.alpha.~L-lyxo-hexopyranosyl)
oxy] -4-hydroxy-8-methyl-2~oxo-2H-1-benzopyran-3-

25 y1]ethy1idene]amino]oxy]acetate

EXAMPLES OF PHARMACEUTICAL COMPOSITIONS

Tablets were prepared containing:

Product of Example 1 ............... 150 mg
30 Excipient s.g.f.

Detail of excipient: starch, talc, magnesium stearate

Product of Example 5 ............... 150 mg.

Excipient s.g.f. ... ... i, lg
Detail of excipient: starch, talc, magnesium stearate

35 Injectable solutions were also prepared from salified



A - Method of dilutions in liquid nmedium 5 A series of tubes is
prepared in which the sane quantity of sterile nutritive nmediumis

di stributed. |ncreasing quantities of t#e product to be studied are

di stributed into each tube, then each tube is sown with a bacterial
strain. ﬁ@%%*“ﬂﬁbubatlon for twenty-four hours in an oven at 37[err]C,
10 the growt g h all ows
the m ni mal T —.
expressed in nicrograns/cn[err]. Activity in vitro MCin [err]/n1 15
On the foll oy ng,strai Ex.1 Ex.2
Ex.3 Ex. 4 H tzg%ﬁcha Gf digatiens in liquid mefi 0. 04 0.04 0. 04

St aph. epidern di & &192:693432 of tubed.i pﬂa;ﬂﬂre&) O wihdb the Saih. gty
negati ve 012HE5 0.04 0.15 15 20 Strepto fogene 6£AIUC1

0.6 0.3 & 6Stet§1ée n‘%trrletdt"c? “tﬁﬁ&% REXRESINDS 0. 08

0.15 Ent eiahadeiiws Q)ZED?dH%Z product to ]c% Osgtu(@léi arJe ?dlst]rﬂoutedzr!{[rﬁr&
faecalis 02D2UC5 1.2 1. - Inhibition of

gyrase B 25 €ach fybey, &d{?&t seaefirfb Guhe big d?%}ﬂfbfWJgfy“r @éoasthmald@teraaun 50%
of DNA super a@itld g ncthid85%1 it Q:Cm%%{lﬂlys four hours in an oven at 37°C,

71
* 1) AR E&fpeFewshofinhdhiiiipn 1)s evaluated by transillumination,
[err] 5 which allows the minimal inhibitory concentrations (M.I.C.)

to be determined, expressed in micrograms/cm®.
N _ Activity in vitro h
MIC in pg/ml
15 On the following strains:
' Ex.l1 Ex.2 Ex.3 Ex.4

Staph. aureus 011HT18 0.04 0.04 0.04 0.04
Staph. epidermidis 0126042 0.04 0.04 0.04 0.15
Staph. coag. negative 012HT5 0.3 0.04 0.15 0.15

20 Strepto. pyogene 02A1UC1 0 0.3 0.6 0.6
Strepto. pneumoniae 030BI2 0.04 0.08 0.08 0.15
Entero faecium 02D3IP2 0.08 O 1. 1.2
Entero faecalis 02D2UC5 0.3 1.2 1. 1.2
B - Inhibition of gyrase B

N 25 The products are inhibitors of gyrase B; thé dose at 50%

of DNA supercoiling is less than 5 pg/ml.



15 in which: - Y represents an oxygen atom or an N-Nalk[err] or

NQal k[ err] radi cal in which alk[err] and alk[err]represent an al kyl
radical, containing up to to 12 carbon atons optional | yinterrupted-by —
one or nore oxygen, sul phur or nitrogen7atons, optionally 20 substituted
by one or nore hal ogen atoms, by an arylgﬁi@sl optio ﬁwmu mﬂ) III;H)HH
by one or nore hal ogen atons, by a he lic radlca

Ra 25 1) The compoundsRpf formdicalld®: in which Ra and R i"derti dal
to or different from one another represent a hydrogen atom an
optionally 30 substituted al kyl radical containing up to 8 carbon atons, or
Ra and Rb formtogether with the nitrogen atomto which they are joi ned
a heterocycle which can contain in addition anotfer he®ér oat ¥m chosen
from oxd/gen, sul phur or nitrogen, 35 X represents a hygrogenfjatom a
hydroxyl radical, a linear, branched or Bﬂ or al kynyl
radi cal Ro

interrupted by one or nore oxygeﬁem§ phur and o at ons,

cont ai ni ng up 50 12 carbon ato
hal ogen atons, 'by a heterocycﬁlc
esterified OH C=N,

R
10 = =
N = =
N O ‘OH

R1O/ \[r

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 oxygen, 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
7 N///
25 N
: Rb
radicals
in which Ra and Rb identical to 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



5 ° Ra [err] radicalsiummmnmm :
I denti cal 10 or different, represent a hydrog _ radi ca

containing up to 8 carbon atons, or Ra and;Rb forni't ogetthe™ s wtth the
nitrogen atomto which they are linked a heterocycle optionally

cont ai ni ng aopthenahéyedoaeamuptiesebyf com or moneogeygesul skPher @ady &,
or X represents_an al koxy 15 radical. or a - - di i leh
Re representElgﬁogﬁﬁ‘y?%f%‘&i'c&lon%aln&(slﬁt ity 1uzp Ctaggé)[ﬂcgagr o([})lf?is'at(:ED rtr:sl,dhamf
optional |y sybpkitttieddbyy2@nénaromorer dadfodere s, foyert hetrediccatadd.c
above, or X represents an NRcRd radical in which Rc and Rd identi cal

or different radéprésennea oyyhogged racomoresgierd fidad Ofdi &N, contai ning
up to 12 %?rbon atons, optionally substituted by one or nore of the
substituents indi cated above,rgr Rc and Rd 25 formtogether with the
nitrogen atomto which thﬁ\yare | i nked a heterocycle optionally
cont ai ni ng apat her het er ot om chosen, from nitrogen,_sulphur. n,
- Z represenpgza hydr ogen onggl orgaecﬂl%q]o?njol? ‘rﬁ}‘*?}ég?a an%tfﬁ{g’rﬁ(?ée%g%%gf
esterified OH radical, 30 - represents a hydrogen or hal ogen atom -
R3 represents a hydrogen atom an al kyl radi cal containing up to 8
carbon atons of a - hal ogen at om - Rrepresents a hydrogen atom or

an al kyl r@diealyi3Feeeiftal Hidprdierito A HAIRYerataBn, an alK3erdddical
represents a hydrogen atom a linear, branched or_cycljc h
73 al ky| CoRttRémingoMPaltigy By ICaTRATE At AH Hhiley Al R £XT gppether

with the nitrogen atom to which they are linked a heterocycle
N optionally containing another heteroatom chosen from

nitrogen, sulphur or oxygen, or X represents an alkoxy

15 radical or a

o

ll

-C-NORe radical in which Re represents an alkyl radical
containing up to 8 carbon atoms, optionally substituted by

20 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

~ 25 form together with the nitrogen atom to which they are linked

a heterocycle optionally containing another hetercatom chosen
from nitrogen, sulphur or oxygen,
- Z represents a hydrogen or halogen atom or a free,
etherified or esterified OH radical,

30 - 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

35 containing up to 4 carbon atoms,

- R; represents a hydrogen atom, a linear, branched or cyclic



atofrs, optionally substituted by one or nore halo C=-N
radi cal, an aryl radical containing up to 14 car b¥E mj Hilll R5
represents a hydrogen atom an O al kyl radical v 0 4 carbon

at ons, - either R6 represents an alkyl 78 CHerr]-Oalkyl radical, in
which al kyl Jhgpnesent W1 A 08l a SO R Wit 4P to ORI QDb EH ONs,
10 - R7 repraéLs nlt’s%zrii]%);gpogleﬂ(n alalt aﬁﬂ)or aan al kyl radi cal @@%ont aining up to

8 carbon at etems, optdrorRlary |subatiffutred Bwrone oyettrire viiabrgere Tbodn 2
at om whi ch carrjies thema ring containing up to 8 carban ato as well
as the sal t £f 1 dmpfihfof! g@rdrﬁﬂai (‘?W?CWQ HE& %? go“rrp‘?ﬂfg%jsn of

formula (1) jhayg a basic function. 2) The conpounds of formula (1)
defined in claim’l, in which Y represents an oxygen atom 3) The
conmpoundsS of- fRer rebaeEEn tisn awhively ogene prregentas EQTaNl%Yl ragiiilg@l radi cal in

whi ch the al ta&qﬁg‘?:‘jﬁ: 1 %er%%ﬁ Q &4, carbon atons. 4) The

conpounds of Tornu inclaim3, in which Y represents the
NOC2H5 r adi caleithers)RsThepreseaisdenoalkylmegra (H.yOdel kkiédrhdiaay oh® of

cl ai s 1lta [ ich X represents | kvl . [ %ﬁm | ni 25 to
4 carbon at g#slcjhhc?r}%%qpaﬁ?g%eusf%}q haerg d—@&gd?%%#gp &%t e l@%gdp%gtnﬁgs of
formula (1) cafdorecatiomsany one of clains 1 to 4, in which X represents
an NH2 rféii cal ds of formula ef.i ned,.i n.any one of

cl ai ns 11 &74r|eﬁp\ﬁ§;2’%s§<%r Olrégf?@r?tns ahea 3o & o Yér FRY%5 Y adi cal .
[err] ~ containing up to 8 carbon atoms,
- or R¢ and R; form together with the carbon atom which
carries them a ring containing up to 8 carbon atoms, as well
as the salts of the compound of formula (I), when the
15 compounds of formula (I) have a basic function.
2) The compounds of formula (I) defined in claim 1, in which
Y represents an oxygen atom.
3) The compounds of formula (I) in which Y represents an NO-
alkyl radical in which the alkyl radical contains up to 4
20 carbon atoms.
4) The compounds of formula (I) defined in claim 3, in which
Y represents the NOC,H; radical.
5) The compounds of formula (I) defined in any one of claims
v 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 Eompounds of formula (I) defined in any one of claims
1l to 4, in which X represents an NH; radical.
7) The compounds of formula (I) defined in any one of claims
1 to 4 in which X represents the:
30

S

35 radical.



8) The conmpounds of fornula (1) defined in any one I n
which R err] represents a: I G I@' |iF“ HH
The_ conpounds of forrmula (1) defined in an one o 8 in

which R represents a hydrogen atom 10) “The corrpounds of formula (1)

def i ned by \ hyl
efined in Qﬂ{fﬁ%ﬁe o é&ﬁ@§ of f%rﬁ@l k?iy@éﬁfngﬁeiﬁ]aﬁ?péﬁéeafscﬁaﬂﬁé y

radi cal . 1 npounds of formula defined in any one of clains
1to 10 |n vihitch 7 ireprleseint By ardpporssgers &om 12) The conpounds of
formula (1) defined in any one of clains 1 to 11 in which R2 represents

a hydrogen atom 13) mﬁejqfcpg sof fornmula (1) defined in any one of
clains 15 1 to 12 in which R err] epresents an OCH3 radical. 14) The
conmpounds of fornmula (1) defined any one of clains 1 to 13 in which R6
represent8 aramitdsd- radical . 15) The conpounds of fornmula (1) defined in

any one of Qe corpdthdd JE?) LGOS (£PPaEEEALS #nMELDYbnkagECRlaiRg

16) The conp |ned I h any one of I n
whi ch R7 repr eseng ararwleidalleraelpnesents d7hydhegennpbamds of forrrul a (1),
defined in e of 13 1in i,ch,R6 . and R7 form the
carbon atom 1) |, hc%%‘?‘?‘l‘% tﬂgnifﬁrre‘s}i?oﬁjéﬁhg?‘b‘?aﬁ?c%\? any 3@? The REREEE
conmpounds of3 fs nail gn (WwniegfRY Spfbé‘érﬂiénal r&é@ﬂarﬁ_’%ﬁdlcapf whi ch fol | ow:

- (2- progygéiox{)carban1c acid ester of 7- %6 deoxy-5-C

met hy! hey| gpraPRURGR 00 hekoBPRAROSY] | 8% }nadhyar6§y one of claims

8- met hyl - Ouﬁé -HEOPXh a3 JepRLDOKRY! donlrogkd- REGRYNY! OXY) - car bari ¢

aci d 3'-ester
met hyl - 4- Orﬁa‘lhyl‘hal pirapeungszoofieXopyniaos ¥l ) drginddhydr ary- one of claims

-¥et hyl hol h b d
O - o opynyi o59) LRt bev e e ZeRis it A ygreqrl T g O O

met hyl - 4- O reshythal @dsaapbuhaxodﬂexemﬁaaowb]déyinédhydrany one of claims
3-[1- (nethox |n1n%%ethy % 8- neth | - 2H 1- benzop ran 2-Qne
75 - | Ry} 1€k Ba ASPIRIES -2 {GrH P AAEE-deoxy- 5- C-

14) The compounds of formula (I) defined any one of claims 1
to 13 in which R¢ represents a methyl radical.
15) The compounds of formula (I) defined in any one of claims
1l 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 R; represents an ethyl radical.
17) The compounds of formula (I), defined in any one of
claims 1 to 13 in which R¢ and R; form with the carbon atom

AN 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—[[é—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



met hyl - 4- O net hyl - al pha L- | yxo- hexopyr anosyl ) oxy]

(et hoxyi m no) et hyl ] - 4- hydr oxy- 8- net hyl - 2H 1- benonmg; IHl“IMz“III"I“IQ) The
conpounds of formula (1) the names of whic 9 -
(2-propynyl oxy)-carbam c acid 3" -ester of 5[(6 deoxy- 5- C—

ethyl -4- O methyl. p%gyngh%uyquam&wc) @eﬂd%méyt@w& [7L-[ (6-deoxy-5-C-
(met hoxyi m no) et hy nmet hyl'- 2H 1- benzopyr an- 2- one

[7R-(7. al phameghwé.t—é Ogm@éml—fdpéuapﬁalquile@%mﬂ%&l)) ©oxylSsrldamat e of

8- hydroxy-7-[4 the gliethyl-2H-1-b ran-2-one.
ethyl]-8- rret tﬂ%ﬁéﬁﬂg @Elt)lémziogyr n- Oqﬁ] 10- rreyt hoxy- 6- Snzopy

oxaspi r o[ 4. Slaeca?heQCpthoundso)ofAsEormml@an@’it s:het h@nmrmﬁmde@f fodran sa
(I') defined in any one .of clai l1.to 18 el | as t

phar maceutd cal | 2~ plé DY DRV ~ %?mlfs aﬁ edi nts %6e dceoonﬁ/ou5 s
of formula (kxngatHsredmethyl Clta L%—@Jl\@yrmsﬁeudxmhaa—mmmm—i M-
acceptable salts. 22) The pharnaceu%@&_ nﬂgsitlons contain at | east
one nedi céﬁ\?ﬁ@oéé’fmﬁ-é’@)lqrﬁ’l]éll s 3Ry Y dint . 23)

Process for theqmeparaidmen &, ddita Gomens, 100‘ aflC;ﬂfHJ.UaJ 2@4@0;@3@]@@1»%

any one of clainms 1 to 19 characterized in nmpound of fornul a

(11) [err]C<'=Ufbé“'ﬂ<'=lte ofp 8-hydr i chr &%é"ﬂ%?’ﬂ] %n@ﬁ?“er%}ﬁﬁlr%”}@t ain

their %]fr%&m&%y 1Y ISR BRENL S, h R ARka Nydroad -k yael -~ W
represents an al’kyl or Qal’kyl radical containi'ng up to 4 carbon atons,
i S subj ect ed ox&@ spitre tdhd lgtsdanT Bfylan agent capabl e of introducing the

20) As medicaments, the compounds of formula (I) defined in
N~ 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)

V4 OH o]
. !
\\/, - \ \Wl
0 0]
R3
30

in which the Ry, Rs, Z, Rs, Re¢ and R; radicals 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



[err] 5 radical or of a series of operations capabl

[err] 10 radical R and R err] retaining their preV| mﬂ&mﬂuﬁ'

t he_ action of an agent capabl e of releasingﬁghe hydroxy n1the
OW r adi cal , - to the optional action of agent capabl e of repl aC| ng W
15 by the X radical which is different fromal kyl or GQal kyl, - to the
optional action of an agenk)chable of introducing the Y radical which is
di fferent from oxygen, - he optional action of a salification agent.
24) As new chem cal productns the conpounds of forrmula (I1) 20 defined in

cl ai m 23. 25) Process acordNmgORg cl ai m 23 characterized in that the
product of forrmula (l11) is prepared by the action of a conpound of

formul a (lél)ra 421 R7 [err] in which R5, R6
and R7 retain elr previous neaning on a conmpound of forrmula (1V)
or of a series of operations capable of introducing the
0O R
C—N-—ORy

10 radical

R and R; retaining their previous meaning,

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

L 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)

(ITI)

30

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

compound of formula (IV)



[er¢] in which R2, R3 and Z retain their previous neaning, then of a 10 _

e SR G

[err]

z OH
R, N
5 HO o) o (IV)
R3

in which Ry, Rz and Z retain their previous meaning, then of a
10 Dblocking agent of the free hydroxyl radical.
26) As new chemical products, the following compounds of

formula (III) defined in claim 25:

AN
MeO § H MeO ;
HO e HO Hie
3
HO HO
MeO 5
N 0
)
OH HO 1t
and
N " K
! 2
HO //OH




