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{57) Abstract

Compounds of formula (I); wherein R) = alkyl, alkenyl or alkynyl, O-alkyl, O-alkenyl or optionally substituted, optionally interrupted
O-alkynyl; Rz = hydrogen or halogen; R3 = hydrogen, alky! or halogen; R4= NHR’ or NHOR", R® or R are identical or different and
represent hydrogen, alkyl, alkenyl or alkynyl, aryl; Rs= hydrogen or O-alkyl; Re= alkyl or CH2.O-alkyl; R7= hydrogen or alky! or R¢ et
Rz form a cycle together with the carbon carrying them in addition to the addition salts thereof with bases. The compounds of formula (1)
have antibiotic properties.

(57) Abrégé

Les composé€s de formule (i) Ry alkyle, alkényle ou alkynyle, O-alkyle, O-alkényle ou O-alkynyle éventuellement substitué,
éventuellement interrompu; Ry hydrogéne ou halogéne; R3: hydrogéne, alkyle ou halogéne; Re: NHR' ou NHOR'™ R’ ou R’ identiques
ou différents représentent hydrogene, alkyle, alkényle ou alkynyle, aryle; Rs: hydrogéne ou O-alkyle; Re: alkyle ou CHz—O-alkyle; R7:
hydrogéne ou alkyle ou bien Rg et Ry forment ensemble avec le carbone qui les porte un cycle ainsi que leurs sels d'addition avec les
bases. Les composés de formule (1) présentent des propriétés antibiotiques.




OH in which Rl represents a linear, branched or cyclic alkybetoplkpgl or

al kynyl , 0-al kyl, O0-al kenyl or 0-al kynyl radical containing up to 8 carbon
atons optionally substituted by one or nore halogen atons,. optionally
interrupted by an oxygen, sulphur or nitrogen atom an optionally
substituted aryl or aral kyl radical containing up to 18 carbon atons, an
optionally substituted nono or polycycli¢ aromatic or non-aronatic
heterocyclic radical, an NH2, NHal k1 or NHGal k2 radical, alkl, alk2, alk3
and al k4 ¥ R HE Arifgs | stRaF e ted % fi vPese - thei®ar bon atons, R2
repr esent prepysiQoan it @fasd wndatiogon womnms Redfpdmsord S a hydrogen
atom an al kyl fhadi caelsecnqﬁr\]ltai ni ng u rtloa@escatrobonn" atons qr. a hal pgen atom
R4 represents an NHR 01 NHOR * radi cai- T wni e R GRS EHYTal or

di fferent swprtesented By rearibdrandchedl nrpesped fatial kyptoced kemd Tredat kynyl
radi cal copuiaidu ngdR-d B carbon atons, an optionally substituted aryl
radi cal containing up to 14 carbon atons,, R5 represents acgﬁydrogen at om or

an 0-al kyl radifcd W EEfRaid fde dF s td CarSorf it GRPIRE I off IGArwrla

CH2- O-al ky{Iy:adi cal, in which alkyl represents 14 Cctober 2003 2 an al kyl
radi cal containing up to 8 carbon atons, R7 represents a hydrogen atom or
an al kyl radical containing up to 8 carbon at’p or R6 d R7 form
together with the carbon which carrie ringg=mel |l as their
addition salts with bases_ Asgexanpl es here™egn be nentioned the
salts fornmed with am nes Bﬂc i e, the +, K+, NH3,

N(al k) 3+ ions, al k3 representf/n ontaining up to 8
carbon atons. In the def R@t{on o pstituents: - the al kyl, al kenyl
or alkynyl radical is preferably/a R, (1)

in which

R; represents a linear, branched or cyclic alkyl, alkenyl or
alkynyl, O-alkyl, O-~alkenyl or O-alkynyl radical containing
up to 8 carbon atoms optionally substituted by one or more
halogen atoms, optionally interrupted by an oxygen, sulphur -
or nitrogen atom, an optionally substituted aryl or aralkyl
radical containing up to 18 carbon atoms, an optionally

substituted mono or polycyclic aromatic or non-aromatic
heterocyclic radical, an NH,, NHalk; or NHOalk, radical, alky,
“alks;, alk; and alk, representing an alkyl radical containing up

to 8 carbon atoms,
R; represents a hydrogen atom or a halogen atom,

R3 represents a hydrogen atom, an alkyl radical containing up
to 8 carbon atoms or a halogen atom,

R4 represents an NHR’ or NHOR’’ radical in which R’ or R"’
identical or different represent a linear, branched or cyclic.
alkyl, alkenyl or alkynyl radical containing up to 8 carbon
atoms, an optionally substituted aryl radical containing up to
14 carbon atoms,

Rs represents a hydrogen atom or an O-alkyl radical containing
up to 8 carbon atoms,

R¢ an alkyl or CH»-O-alkyl radical, in which alkyl represents



met hyl , ethyl, propyl, isopropyl, n-butyl, isobutyl, ter I | or
dodecyl, vinyl, allyl, ethynyl, propynyl, cyclobutyl, cygﬁ%égﬁ?gﬁﬁ§r

cycl ohexyl radical, -- the halogen is preferably fluorine or chlorine, or
bromne, - the aryl radical is preferably the phenyl radical. A nore
particul ar subject of the invention is the conpounds of formula (1) in
which Rl represents an al kyl radi cal ?ontaining up to 4 carbon atons, for
exanple a CH3 radical, the conpounds of. formula (1) in which RL represents
a phenydn radkyhl radhes L onpoundsind YRril & ¢aybdm affimeh R2 represents a

hydr Ogerf{atr%?iretst 2 +tGOPURAS RIn f@oMlA G dikyiWiiaehcB3 cepteienhny a

nmet hyl radic e conpounds of fornula OCH3
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net hyl radissd @hian eihyles raghcad atnyedd wasllt hose el mdshi tReand R7
together wth th carbon which carries themforma cyclopentyl radical.
Anong tﬁﬁy%q%f%ﬁéhxpﬁﬁﬁﬁﬁbunds of the invention, there can be nentioned the
conpounds of Horemdmpidd ¢h hiseh REere eppledehtedn Ot b -524ES r adi cal .
A partl Sl Al SUPl EF Lo find e Oy el | Mgd piddie DAMMRINdNe the, PKEpakais on of
which is given, erea?ter in the exgerlnent :Fgrt}?nd qwtqac articularly
the produfaliers’ ERafpl 84kioreper3ant Fie ?)“ro?aﬁu]& g Ee Hrhia (1)
have 14 (xtbes 20853 a@ow€ry good -antibiotic activity on anaerobic gram+
bacteria such as st yl ococci t.rep i unococci, enterococci,
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listeria. The'to b invention can therefore be used as
medi camentishé kel t rebkeent of yekypsensidical iif qsfongblahd in
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- the halogen is preferably fluorine or chlorine, or bromine,

- the aryl radical is preferably the phenyl radical.
A more particular subject of the invention is the
compounds of formula (I) in which Ry represents an alkyl

radical containing up to 4 carbon atoms, for example a

CH,
+CH,
radical, the compounds of formula (I)‘in which R, represents a
bhenyl radical, the compounds of formula (I) in which Rp
represents a hydrogen atom, the compounds of formula (I) in
which R; represents a methyl radical, the compounds of formula
(I) in which Rs is an OCH3 radical, the compounds of formula
(I} in which R¢ and R, represent a methyl radical or an ethyl
radical as well as those in which Rs and Ry together with the
carbon which carries them form a cyclopentyl radical.

Among the preferred compounds of the invention, there

" can be mentioned the compounds of formula (I) in which R4
represents an NH-O-CHp,-C=CH radical.

A particular subject of the invention is the compounds
the preparation of which is given hereafter in the
experimental part and quite particularly the product of
Examples. 10 and 11. The products of general formula (I} have



angi na, bronchopneunoni a, pul nonary suppuration, strept j as
acute angina, otitis, sinusitis, scarlatina, pneumcoccﬁgqgﬁé%rzzg% '

pneuroni a, bronchitis and diphtheria. The products of the present
invention are also active against infections caused by gerns such as
Haermophi lus influenzae. A subject of the invention is therefore the
conpounds of formula (1) as well as thair pharmaceutically acceptable
salts as nedi caments. A nore farti cul ar subject of the invention is as

medi canenasvehe gonpoantsbiabicatetitbby eonstmei@TePrabnpSGHhEsia

subj ect of,theakNYeRbhoNokscal 505t hep PhHasBaL L Ubh&ahocEaPosi ti ons
containing as active |8gred| ent at | east one of the nedicanents defi ned
above. Th8RBESESHPESHti 6h&8 EAh3be admini stered by. buccal, rectal,
par ent eral roufiee otohyohndal of otlhe asvantiop cedn tEppid foatd dre omsachesskin

and the MiCOUS. HEADLARES, n DUt LheneRE e LM §Eth UMM SHIALL Ao, 1 S the
buccal or Tnjectable route. ]i' %bcan e solids or Iiquids and be presented
in the phadnateuppchichbes tonkbakyofisetRPRY RGRET Fedi TiHe,2%Such as  for
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suppositories, |njectable Eéggar ations, ointnents creans, el s: they are
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magnesi um st ear at €, cocoa’ bu ter,  aqueous or non aqueous vehicles, fatty
subst ancesnginani hapnehopegenabie, oPLHIALATPaF EAY TR H I vat i ves, gl ycol s,

various WetlipfocdisPer Shol 95 a&lbbsShhying, agentss, Wasaesmatd ves. These
conpositions can, al so resented in the formof. a roc\)/\rlgljc%riginst eanndfd to be

be
diSSOlVedS%if%ﬁﬁb?ﬁne%ﬁ%?@oFﬂC%ﬁa such as pneumonia

diphtheria. The products of the present invention are also
active against infections caused by germs such as Haemophilus

influenzae.
A subject of the invention is therefore the compounds of

formula (I) as well as their pharmaceutically acceptable
salts as medicaments.

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

compounds.
A subject of the invention is also the pharmaceutical

compositions containing as active ingredient at least one of
the medicaments defined above.

These compositions can be administered by. buccal,
rectal, parenteral route or by local route as a topical
application on the skin and the mucous membranes, but the
preferred administration route is the buccal or injectable
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,
creams, gels; they are prepared according to the usual
methods. The active ingredient (s) can be incorporated with
the excipients usually used in these pharmaceutical

compositions, such as talc, gum arabic, lactose, starch,



appropriate vehicle, for exanple apyrogenic sterile wat er,. q% 3583

adm nistered is variable according to the condition treated: T pati ent
in question, the admnistration route and the product considered. It can
be, for exanple, conprised between 50 ng and 3000 ng per day by oral or
injectable route in adults for the preferred products. A subject of the
invention is a process for the prepargtion of the conpounds of formula (1)
characterized in that a conpound of formula (I11): OHH2 O 11 is

subj ect edlagpethemast eanadé, accoopounttef, faqmedds Re e Hefueoushi ch R,

retains 0 r £ n order to
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obtain tBgueorpoungd fchos bR £E-3ti Nk RL (1V) (1) OH OC R4

These compositions can also be presented in the form of
a powder intended to be dissolved extemporaneously in an
appropriate vehicle, foxr example apyrogenic sterile water.

The dose administered is variable according to the
condition treated, the patient in'question, the
administration rcoute and the product considered. It can be,
for example, comprised between 50 mg and 3000 mg per day by
oral or injectable route in adults for the preferred
products.

A subject of the invention is a process for the
preparation of the compounds of formula (I) characterized in

that a compound of formula (II):

OH
o NH
0 "o

(1)

I
is subjected to the action of a compound of formula R—C—Hal

in which R; retains its previous meaning and Hal represents a
halogen atom in order to obtain the compound of formula
{ITI):



A subject of the invention is also as new chem cal produgt nmpounds
of formula (11) and (I111). In a preferred enbodi nent, uﬁ;édO&g%Pg§lne
atom The conpounds of forrmula (I1) used as starting products in the
process according to the invention, can be prepared as indicated hereafter
in the experinmental part. The preparation of the conpounds of formula (I1)
described in the experinental part can be illustrated as follows: 14

Cct ober 2003 6 OH HO OH HO OH A subject of the invention is also a process
characterized in that a compound of formula (V)gg OHR7 OH// NH Oc CC13
(V) in which the substituents retain thed prevjous meaning and 14 Cctober
2003 7 OMrepresents a bl ock . S subjected to the
action of a conpound of fornu R retains its previous
meani ng and Hal repregenfs a halo to the action of an agent
whi ch rel eases the OH fiynedi on, \
conpound of formnul :
products are new pkod nd are Rp thensel ves a subject of then)

which is subjected to the action of a compound of formula
R4H (IV)

in order to obtain the compound of formula

OH “
X NHC—R
- o .

A subject of the invention 1ls also as new chemical
products, the compounds of formula (II) and {(II1I).
In a preferred embodiment, Hal is a chlorine atom.

The compounds of formula (II) used as starting products
in the process according to the invention, can be prepared as
indicated hereafter in the experimental part. The
preparation of the compbunds of formula (II) described in the

experimental part can be illustrated as follows:



i nvention. The conpounds of fornmula (V) can be prepared cordin o the
process indicated in the experinental part. The experin3%#§F°%%%P° an be
illustrated as follows. Preparation 1:

4, 7-di hydr oxy- 8- net hyl - 3- - (phenyl azo) - 2H - 1-- benzopyran-2-one Stage A:

Co6H5 N+=N, G- 30.86 m of aniline is introduced at 10C into 138 ml of a
36% sol uti on of hydrochloric acid. A solution containing 23.32 g of sodium
nitrite and 123 nl of water is added while nmaintaining the tenperature
between 0 and 5C. A solution is obtained which is maintained at 5C for 45
mnutes. A product isPdbtained which is used as it is bel o Stage B:

4, 7-di hydroxy- 8- net hyl k- 3--(phenyl azo) - 2H 1- benzopyr an-2- ¢ne 33../5 of

4, 7-di hydr o- 8- F1- benzopyran-2-one is introgdces '§%“F_E%H
et hanol . 138.3 g i umtacestde =N Chdded—fobt onel 150 |m of the
product prep#iQed i St@ge'gA. The reaction nixtura Syl npaihed under
agitation for 30 Imnutes and 460 m of water is Hded Agitatton is

mai ntai ned for 1 hour. The product obtained is rinsed with 14 Cctober 2003
8 water or methyl cyafilie and with ether. After dying and 87.34 g of
sought product is abtailned. ndHy-epRtiation 2: cyclig.2)3-carbonat nd
1-(2,2,2- trichl Syhantym date) of 6--deoxy-5- C fe y?-4-0-npﬁﬁCI-L-

| yxo- - hexopyr ano 3 ; + R 0—C

6- deoxy- 5- G- ng0hy|>24- 0Qretyl - L- | yxo- hexopyranose ¢yefic Z,éﬁggrbonate 50
g of 6-deoxy-5-C nethyl-4--0-nethyl-L-1yxo- hexopyrgfnoge is intréduced into
2 1 of dichloro 1, 2-ethane 44.3 g of carbonyl diiﬁlgazole i s added. The

reaction nedium is taken §o refdux for 3 hours 30 mlhutes, then left to
return to anbie tenperature fo]l owed by concentrati

is chro Nei4Phi ca,

n. 120 g of product

G "o

o'\rro
o OH
Xy —NH,
. 0 “o

A subject of the invention is also a process

characterized in that a compound of formula (V):

OH
R
2 o NH,
Vv
oY, (V)

in which the substituents retain their previous meaning and



eluting with a nethyl ene chloride/ acetone m xture 9-1. 23. ought
product is obtained in this way. Stage B: cyclic 2,3-car§3#2tg%%n90§
1-(2,2,2-trichloro- ethanimdate) of 6-deoxy-5-C nethyl-4-0-nethyl-L-1yxo-
hexopyranose 276 ng of caesium carbonate, 18.17 g of the product prepared
in Stage A and 16 ml of trichloronmethane cyanide are introduced into 250
m of nethylene chloride. The reaction, m xture is nmaintai ned under )
agitation for 3 hours. 7 nml of trichloronethane cyanide is added.

Agi t at i o®M srepianegitied Mlockpdhbydranylt hedpreduct sobukinetieds thr §G§ht to

dryness LIUtiNg izt Bl GloRexaaenhat By R, @684 At £n NMxE &K R FDaird/- 01 g
of sought, product:-is obtained in this wa cIoEropyI-carbanlc

. EXAMPLE, 1. Cy
aci d 3" - ddteP SV ISy MEEs Ndle SRy B2 ﬁﬁ?ﬁ?ﬁf’f&?é} AebRyPI=HI BRA™ LI P§Ro-
hexopyr ares Wheoxt-i4nhydr axy aSremmet jilicB- exdedkble’- beazOpyfanction in
3-yl]-cycl opropanam Stage A: : .
71 (b 5 BB SR G Fierespopding. gompoppp of formula (D)
.aIpha.-L-Iyxo-hexopyranosyl)oxy]]-4-hydro’ 8- et hyl - 3-
(phenyl azo) - - 2H 1- benzopyr an- 2- ofg. 36 thﬁp@fﬁﬂgct of Preparation 1
and 25 g of the product ofgPrepar aty are |ntrddq§ed into 500 m of
nmet hyl ene chl ori de. 1. 2Rgd, BF3, ed. Agitlation is carried out
for 20 hours at 20C. 100 nj G (Sollomed by agitation,

[ [ [ precipitate is washed with
met hyl ene chl ori de and’decantgd, the Ry ganic phases are washed with water,
conbi ned, dried andI}concentrated. 500 M of ethyl ether is added.
Agitation is carried outOfor ©hhour at 20'C and for 15 minutes at 0oC. The
reaction nediumis sepgrated, rinsed and washed with ethyl ether. 30 g of
sought product is obtained in this way (71 Stage B:
3-am no-7-[ (2, 3- 0- car bonyl - 6- deoxy- 5- C- net hyl - 4- 0-
met hyl - . al pha. - L- | yxo- hexopyr anosyl ) oxy] ] - 4- hydr oxy- 8- et hyl -

The products of formula (V) used as starting products
are new products and are in themselves a subject of the
invention.

The compounds of formula (V) can be prepared according
to the process indicated in the experimental part. The
experimental part can be illustrated as follows.
Preparation 1: 4;7—dihydroxy—8—methyl—3—(phenylazo)—2H—1—

benzopyran-2-one
Stage A: CgHs N'=N,C1”

30.86 ml of aniline is introduced at 10°C into 138 ml of
a 36% solution of hydrochloric acid. A solution containing
23.32 g of sodium nitrite and 123 ml of water is added while
maintaining the temperature between 0 and 5°C. A solution is
obtained which is maintained at 5°C for 45 minutes. A product
is obtained which is used as it is below.
Stage B: 4,7-dihydroxy-8-methyl-3-(phenylazo}-2H-1-
benzopyran-2-one

33.75 g of 4,7-dihydro~8-methyl-2H-1-benzopyran-2-one 1is
introduced into 1.1 1 of ethancl. 138.3 g of sodium acetate
is added followed by 150 ml of the product prepared in Stage
A. The reaction mixture is maintained under agitation for 30
minutes and 460 ml of water is added. Agitation is

maintained for 1 hour. The product obtained is rinsed with



2H 1-benzopyran-2-one 30 nl of water, 1-8 q of sodi um acetat g, dgds? 9 of
dithionite are added to a Suspension containing 1.5 q of the proguct of
the previous stage and 15 m of ethanol. The reaction nediumis taken to
reflux over 30 mnutes, then maintained under reflux for 10 m nutes. The
reaction nmedium is filtered then brought to 200C, then cooled down to OC
foll owed by separation, inpasting in ethyl ether, separation and drying.
The sought product is obtained in thisfﬁay (858 ng). Stage C

N[ 7- [ ( 2 wdrt@rc arbaeyihyi- dgexyds- Ennewhyh- 4tBemet A¥kter drying and

. al pha- - L~ yx0-hex syl | 54- 8- et hyl - 2- oxo-
2H—1-ben?gﬁéﬁaﬁ?%§§%%¥?§gl 5%§ﬁ§%eé§rggg§%§§g'20 m of ethyl acetate is
added t o Brepagatiole 25r 689G o  SrRa*BPRatBuandt 4gd2.-Fh€-reaction nediumis
triturat d-ieiHIRrde thatiwida 250 offy 60Hepitiy-8i-Gembthalld2do -RE6hFY-DF

cycl opropane _carboxylic acid chloride is added. Agitation is carried out
for | hod¥*SuBFREYEE"85®200C. Dilution is carried out with 100 m of

et hyl acettaige and 65depixyehb-WatethyThé-Pemethyn-bedyyarhsxdegaaneds washed
wi th sodi i ar with water and with hydrochloric acid foll owed
by dryinégghggigé?iﬁ%ggﬁggggncentration. The product obtained is
chromat ogr aph&@ enoéi PregogyabrAgnatbHlatnexBRErEtnyT1%ERTate nixture
(1-1) . HhgoRdahbskr edughtirsdokkai nadoi B 1Lhbs wayhlStage, P-ethane.

Cycl opropyl -carbam c acid_3' -ester of N.[7-[.(6- . .
deoxy-S-éAnétHfo496I%QPH}I9?&@&% ?9E?I%%oghgﬁgpyrgﬂ%s§??Ctlon medium

oxyl - 4- hyidr @aked- et hylfl2xoxXor2B hohenzdpymanu8eyl | theycleptopanan de 82 ul
of cycl opr | am_n 8 0 ion. 120

0 U oy Beth Tn e Btnt SR cRb otk ate OGHELCATD] Sncentration; 120 4es
mg of prededt peoduisé prevbtadnscayBighdi20chiromatopkaPhegi At fohifdr carri ed
out for 20 AW wdth2QCrmeAnydihdt ensekibigacet oenasethve phosphat oi s

poured IgrofEé%%% %I%Qohﬁb%agglggtgg£egﬁgg %nglwgggtate fol I owned by

Stage B: cyclic 2,3-carbonate and 1-(2,2,2-trichloro-
ethanimidate) of 6-deoxy-5-C-methyl-4-0-methyl-L-lyxo-
hexopyranose

276 mg of caesium carbonate, 18.17 g of the product
prepared in Stage A and 16 ml of trichloromethane cyanide are
introduced into 250 ml of methylene chloride. The reaction
mixture is maintained under agitation for 3 hours. 7 ml of
trichloromethane cyanide is added. Agitation is maintained
for 1 hour and the product obtained is brought to dryness
eluting with a qyclohexane/ethyl acetate mixture (5-5). 27.01
g of sought product is obtained in this way.
EXAMPLE 1: Cyclopropyl-carbamic acid 3’ -ester of N-[7-[(6-
deoxy-5-C-methyl-4-O-methyl~.alpha.-L-lyxo-
hexopyranosyl)oxy]-4-hydroxy-8-methyl-2-oxo-2H-1-benzopyran-
3~yl] -eyclopropanamide
Stage B: 7-[(2,3-0-carbonyl-6-deoxy-5~C-methyl-4-O-methyl-
.alpha.-L-1lyxo-hexopyranosyl)oxy)]-4~hydroxy-8-methyl-3-
(phenylazo) ~2H-1-benzopyran-2-one

36.7 g of the product of Preparation 1 and 25 g of the
product of Preparation 2 are introduced into 500 ml of
methylene chloride. 1.2 ml of BF3, Et;0 is added. Agitation
is carried out for 20 hours at 20°C. 100 ml of water is added

followed by agitation, filtering and decanting. The



washing with water, drying, filtering and concentration pr oduct
is obtained which is chromat ographed eluting wth a hept@%’?@ﬁfﬁgacet ate

m xture 30-70. Elution is carried out with nethanol, 312 ng of product is
obtained which is inpasted in an ethyl acetate/net hanol m xture 8-2.
Separation is carried out, followed by concentration and 113 ng of sought
product is obtained. Rf = 0.18 hept ane/ ethyl acetate 30-70. EXAMPLE 2:

(1- net hyl et hoxy) -carbam ¢ acid 3'-est of N-[7-

[ (6- deoxy-5-C net hyl -4- O net hyl -. al pha - L-l yxo- - hexopyranosyl )

OXy] - 4- leytrcoxyt-a8e Bt pkh2doxdtRHuEthghzopyrhhoBige]and decanted,

cycl opr Oc%aen%g;%f Q%%mag%slg%emagteaodtem nxgétdecbabﬁﬂgasi aelaasus@enm on

cont ai ni ng g?tl i sopyl oxyam ne_hydrochl ori dg?ﬁzi\ nté
Agi t at i @PncendaRtiesd él?to f“ér RODYLaftBBE. 18. 25 o?‘gtF? f‘ﬁg}l éﬁ1 ne and
the produglriRieparedolrn 1Shage &£cof0°Exanpl ot abembudees Fhelf@acti on

medi um i heate at 50 f or. 50 P d nd the
terrperattSE’re’ié?lc nf'&ohed AP ga@géég?é. ght. " {ii R %§hé& ‘ggtr:tlg 132 g of

i sopyl o>e5tamlneetth¢¢r ocﬁpogl dé aﬁegaﬁdEéOdA@Ft afi @*httén%‘ar tpelihbatwiYr 20
hour s at-90G, The reaction rredl umis brought to 20C then poured into a
normal  sol utlon of i.ce-¢co &;J droc | ori Cc.a |d fo%lgwed Itl)g gx(t)ractlon
with et BH2%c & at’e aASRi ng wWateretdry é tering

concent magrg/l.- %E@hmg—QFlpkodbekopsrabbayhédxy\]ﬂhr@hhvcér@hvofﬁmlt@ghfabhed on
silica t|n with a Bbe ne/ et hyl acetate m'xture37 48 ng of sought
pr oduct x-g t%tnazlor?é’&an? Bhg 15. EXAMPLE 3: g pynyl oxy car bamc aci d
3'-ester of RY[mL of water, 1.8 g of sodium ace ate and

[ (6- de%{téugnrt%tehtélre 26E8t Byl 2 ahabanstohyes@nhampu@anosyt;)of the

(0) 4- hydr oxy- 8- yl - 2- oxo0- 2H-I-benz
cyg oprd{%fa)ri’él%atoﬁo%a‘ﬁl B8ESY 18U Sbr9g %“ﬁo?( %o?ﬁt%%lﬁa%?l L% inEt20 is

added 14-<@ttaher m2dA3mlls takansuspeasion omataB@nrngn@O@sngtmnthe pr oduct

prepared H%talned under reflux for 10 minutes. The reaction medium
is filtered then brought to 20°C, then cooled down to 0°C
followed by separation, impasting in ethyl ether, separation
and drying. The sought product is obtained in this way (858
mg) .
Stage C: N-[7-{(2,3-0-carbonyl-6-deoxy-5-C-methyl-4-O-methyl-
.alpha.-L-1lyxo-hexopyranosyl)oxyl]-4-hydroxy-8-methyl-2-oxo-
2H~1-benzopyran-3-yl]-cyclopropanecarboxamide

20 ml of ethyl acetate is added to 1 g of the product of
the previous stage. The reaction medium is triturated with a
spatula. 250 mg of pyridine is added. 256 mg of cyclopropane
carboxylic acid chloride is added. Agitation is carried out
for 1 hour 30 minutes at 20°C. Dilution is carried out with
100 ml of ethyl acetate and 50 ml of water. The reaction
medium is decanted, washed with sodium acid carbonate, with
water and with hydrochloric acid followed by drying,
filtering and concentration. The product obtained is
chromatographed on silica eluting with a hexane/ethyl acetate
mixture {1-1). The sought product is obtained in this way.
Stage D: Cyclopropyl-carbamic acid 3’ -ester of N—(7-[(6~
deoxy-5-C-methyl-4-O-methyl-.alpha.-L-lyxo-hexopyranosyl)
oxy]l-4-hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-yl}-
cyclopropanamide
82 pl of cyclopropylamine and 283 pl of



Stage C of Exanple 1 and 5 ml of ethyl ether. The m xture,i [ at ed
theg pl aced under ultrasound for 15 mnutes. Agitation ﬁé %?%%rgpérﬁad for 5
hours, 15 m of a solution of LiCl04/Et20 is added. The reaction mediumis
agitated for 16 hours at 20C, diluted with ethyl acetate and washed with
water, followed by drying, filtering and concentration. 365 ng of product
is obtained which is chronmat ographed- silica eluting with hexane/ethyl
acetate (4-6) then with a nethanol/ethyl acetate m xture 40-60. 36 ng of
sought plefludt.azabiobtadhbd4, Byunperal + age adsrpraddedisty,a tdwel ftgldrowi ng

pr oduct sc\gﬁggmghéah agdm% of! pgga@afk e&h%{é &@é@ﬂfﬁy Xoé%hge 3 i St R m10f

N-[7-T(6 ranosyl)
oxgl] 5( ﬁﬁggéﬁy 8‘5%’%‘?\9?—0‘2 b&oC?Fﬂe‘Be‘Pﬁ‘i‘bpg?%nz% Mﬂﬁ%e%&e?&geﬁretpam de -

et hoxy- calimaabcsaq;udlan estﬁ@nﬁéo&&‘brﬁ’ [[)I(uﬁsgﬁiﬁ)lxe' ﬁs@dﬁ?&éﬂﬂln

4- O et hyl - - opyr Yy X ] dro

nmet hyl - Zﬁoxgaﬁlz—goﬁ benzorr%%n-- 1)] ?Q%eéngz}? %ace @E}/te B(C}/llo("ﬁels tbry ans)
et hoxy- capbhihg wétd 83t@§t e@rmnw[ﬁl{‘(%rmx%nd Concentratlon 563

ﬁ g— met hml; éfqaﬁs&ibwc 18| Bhea 1 had YO BIEXDP YF a8 g Bt eldﬁléelutmg
I ox enzo ran- -o-
Y ey R B hshr SR rathLogreenL AN e did “: 56 N 4 of
N[7-] (Gedeoxgel&-)ﬁ)z wetihyhedhOnokt hyl2 e phia. pﬂgdgcxto quemtmarlamrsyl ) oxy] - 4-

CYcl opt ol e al Bt B Scry -8, et ey A ARJEEIEATHATAR o2
net hyl - 4S€pwé@hqu lal pheried| gxlo- hfe%by«r%md@quqs)q;qnmfatlon and 113

hydr oxy- &g Bt hybogh ©X9rSdhetl - PENIORYT R 3- W -Denzenepiinge Ramde -
(1- et hyl et hox%) carbamc acid 3 -ester of N[7-[(6-deoxy--
5- C - met AFFEALD- ABT AY1 - . al pha. - L- | yxo- - hexopyr anosyl ) oxy] - 4-

hydr oxy - BxmeblEy| 2 2- oxanéthﬂl@mwm&mld abﬁr&@”fem’sﬂ:erpaﬂfam—(te— -
but oxy- C F a@%g agéch meéh f”4(g £$éh #16 qggy 5 ﬂgi opyranosyl)

4-0-meth exop rano )ox oxy
met hyl - zozsxb—%hydlb@rwﬁrgm ﬂﬁjoxquamnmﬂmlk

cyclopropane—-carboxamide

102 mg of sodium hydride is added to a suspension
containing 237 mg of isopyloxyamine hydrochloride and 7.5 ml
of DMF. Agitation is carried out for 1 hour at 20°C. 0.25 ml
of triethylamine and the product prepared in Stage C of
Example 1 are added. The reaction medium is heated at 50°C
for 3 hours, 150 mg of DMAP is added and the temperature is
maintained at 50°C overnight. 150 mg of DMAP and 132 mg of
isopyloxyamine hydrochloride are added.

Agitation is carried out for 20 hours at 50°C. The
reaction medium is brought to 20°C then poured into a normal
solution of ice-cooled hydrochloric acid followed by
extraction with ethyl acetate, washing with water, drying,
filtering and concentration. 253 mg of product is obtained
which is chromatographed on silica eluting with a
heptane/ethyl acetate mixture 3-7. 48 mg of sought product is
obtained, rf = 0.15.

EXAMPLE 3: (2-propynyloxy)-carbamic acid 3’ -ester of N-[7-

[ {(6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-lyxo-hexopyranosyl)
oxy] -4-hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-yl]-
ayclopropane—-carboxamide

1.0 ml of a 3 molar solution of LiClQ0, in Et,0 is added



- propoxy-carbamc acid 3'-ester of N-[7-[(6-deoxy-5-C 1 03 12
nmet hyl - 4- O - net hyl -. al pha. - L- 1 yxo- hexopyr anosyl ) oxy} 4- 44?25 ?50&9

hydr oxy- 8- met hyl _2- oxo- 2H-| - benzopyran- 3-yl ] - 2- net hyl - propa- nam de -

cycl opropyl - carbanlc acid 3 -ester of N [7- [ (6--deoxy-5--C

met hyl - 4- 0- et hyl - . pha. - L_| yxo- hexopyr anosy! ) oxy] - 4-
hydr oxy- 8- et hyl - 2- oxo 2H 1- benzopyrantt 3- yl]--cyclobutananide
Pr epar at

; - C t
(1o pr ob gt S%57 SHENGT AP BSRIPLES: O (Fa: PansiF o SRR ey ppE6d in
yl ) oxy] - Stabph&. olf- nymphex@pyndnésyﬂ]ofy?thﬁlhydh@Xy 8Thetmyxture is

2H--1 - be 3he dZtHQﬁ §888dAunder ult d for 15 t

7-[[6- de@;??é hyl - 4 § -nethyP-%F : (rgf?gﬂgdro- 2F+ml?%nezcxlg oxy]
-3-0 [ (agfté@ﬁypgl. 99) ma*yfamaﬂpﬁar L bPyLRE:- nl of & dofitfod of

hiexopyr angespl F oxyd -id BysdiceXy - Shemetcaydc-i 2t ilrrebl&lﬂﬁmﬂ)ér agi2aepe Z8r01¢ of

pr oduct repare bereafter i,s s jecred L9 dro nat | n reduced
pressureﬁf’ﬁr 285§nc§ %PEeSaWF§§|u§1 n ¢arso a¥ ?ﬁg T%%ﬂﬁn1ls filtered
of f and watasungoﬂiowadrbgddcunnWbtﬁlItﬁ@Lh@nandn@@nceate@tuw@er365educed

pressurep, 38f4§ Qd%tpiQdHBEahﬁeab&ﬁie&dlwbﬁbomto?ygg;ﬁé@do@ns§1i¢§a
el uti ng ﬁexane [eth y acetate m xture 06-

ge
7-1[ 6- des%ytsn@- nmetRyhesade/aehKy| 29282 ¢t &¢ 7 ahyHroD en a
2H pyr anm@tMlah@XV]etByiO[a(:éthEé hyh st Lye 0x§}60al phameg Lot yxought product
hexopyrano S%FLOX 4- hydr oxy- 8- - net hyl - 3- (phenyl azo) 2H 1- benzopyr an- 2- one
3.54 ¢ of aRPFPhe®r's added to 143 ni of a normal sol ution of hydr ochl ori c
aci d at BE, cpAgiatangoasi premapnsay nethe of ol bovii ndit RECAECOT ¥ a sol uti on
of 2.9 gogga§gghun1nitrite in 30 cnB of water is added. A solution of
14.39 g of sodium acetate in 150 m of water is added. gl g. on is
mai nt ai nad (LometByherhesy) ~eRERaBIC AT od ~€8Fe%I O N e L Yof the

previ oussstagethipl1800rhethyletl 43R4 . +B—Biﬂidﬁdhe:@gpirﬁin@£ylﬁoxm]m-ai ned for
15 minut g8 48k ey 06 308y P09 Bk ObuAE Fhnk Sp P83 JF-£ &R QL TEL
- ethoxy-carbamic aéid 37 -aster of N-[7-[{6-deoxy-5-C-methyl-
4-O-methyl~.alpha.-L-lyxo-hexopyranosyl)oxy] -4-hydroxy-8-
methyl-2-oxo-2H-1-benzopyran-3-yl]-benzenecacetamide
- {(1R-trans)} ethoxy-carbamic acid 3’ ~ester of N-[7-[(6-deoxy-
5—C—methyl-4~0—methyl—.alpha.~L=lyxo—hexopyranosyl) oxy]—-4-
hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-yl]-2, 2-dimethyl~3-
ethenyl-cyclopropanamide
- cyclopropyl-carbamic acid 3’ -ester of N-[7-[ (6-deoxy-5-C-
methyl-4-0O-methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-
hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-yl]-benzeneacetamide
- cyclopropyl-carbamic acid 3’'-ester of N-[7-[(6-deoxy—-5-C-
methyl-4-0O-methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-
hydroxy-8-methyl-2-oxo~2H~1-benzopyran-3-yl]-benzenepropa-
namide
- (1-methylethoxy)-carbamic acid 3’ -ester of N-[7-[{6-deoxy-
5-C-methyl-4-O-methyl-.alpha.~L-lyxo-hexopyranosyl) oxy]-4-
hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-yl]-benzenepro-
panamide
- butoxy-carbamic acid 3"-ester of N-[7-[(6-deoxy-5-C-methyl-
4-0O-methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-hydroxy-8-
methyl-2-oxo-2H-1-benzopyran-3~yl]-2-methyl-propanamide
- propoxy-carbamic acid 3'-ester of N-{7-[(6-deoxy-5-C-



decant ed, washed wi th sodium acid phosphate, dried and tr . 34 ¢
of product is obtained which is purified by chronatograé%&ﬁ%%mggﬁgga
eluting with hexane, then with a hexane/ethyl acetate m xture 60-40. 17.55
g of product is obtained. 14 October 2003 13 Stage C

7-[[ 6- deoxy- 5- C- net hyl - 4- 0- - net hyl - 2- 0-[ (t et r ahydr o-

2H pyran- 2-yl ) oxy] -. al pha. - L-1 yxo- hexopyr anosyl ] oxy] - 4-- hydr oxy-8

met hyl - 3- (phenyl azo) - 2H 1- benzopyran- 2-ope 57.5 m of a nolar solution of

Bu4NF in iS5 _adde _ ion_contajning the product prepared in the
previ ous EEES e ?n%4ggkﬁwﬁof§$hE%'Agi?55P0h8f88¥§FHPgVﬁgBXYBF4B hours at
0C. The rB¥&Ergy—fedethvils 2naghediwilthenzonyunat 8dy1$oP uhé dny bf pNapRPO4,

decant ed, negancentrated and dried. 34 g of product is obtained mhichois
purified by chromatography on. silica_eluting with hexane 60 AcCEt 40.
17.55 g of SSGYRP-OBYbANEFPPEiGPGHfed ~SPhBE BE N-L7- [ (6-deoxy-5-C-
7_([6--demgyhgienﬁﬁPmythﬂlezaﬁphyl-B—mykbégeXOpyranosylony]—4—

propynyl oxy);gui,ngl yb1-2:05L(te ro- 2H pyran- 2- .

Doy - - ARy R oo s T SRy R e S T Fet gy canamiae

3- (pheny| BEEpParatipuhdnzdpyranc27ohe6-dgoiy-55C gnethy hed pi-otkiciy bf3the
previ ous ${a@epkspyfPloRy) hk oo flaPloihP1 25961 [ phe BEL &;%1?;9 4,416 _ 9. 62
g of DI\/APII nipia Eyﬁ? Jgjrr%an'tr?);jﬁjlaénol %h orofoF?ra?e alﬁye ad edi.Blp{Ar?fzatl on
is carri edtbOFY Braﬁp% UT L ahEE e RO P BT AnSY hhexY bphidhtir on ok e i s
added. Th2HrEaoénoopyeant?+ons& concentrated under reduced pressure. b) In a

d fl nptxrc t- OC, _pr.opar oxyl - an ydrochloride is
SuspendedsEraseh ol "R o Jen PRI Yt P2 ot b P on
m xture i SHnRY R Arewl) emler 32yl ¢ i ofhyf lor iy houy | - tdlgrhat.ha.{inoduct
prepared oot agito Ayl Poi) Ch- 1 18- DERVE- QNS 190] Wi O e AAGRL .S Iken up

in 250 m of at e reaction mediumis maintal ned’ under agitation
for 1 hour, tHeh Holrdd BYRBIE h RUFRR S dif refduedud sssubtiesiest toodi um
aci d phosipfateyamat sthwinddthereduced pressure in the presence of

palladium on carbon. The palladium is filtered off and

rinsing is carried out with THF then concentrated under
reduced pressure. 32.48 g of product is obtained which is
purified on silica éluting with a hexane/ethyl acetate
mixture 6-4.
Stage B: 7-[[6-deoxy~5-C-methyl-4-0-methyl-2-0-[ (tetrahydro-
2H—pyran—2—yl)oxy]—3~0[(triethylsily)oxy]—.alpha.—L—lyxo—
hex0pyrano—syl]oxy]—4*hydroxy~8~methyl—3"(phenylazo)ZH—l—
benzopyran-2-one

3.54 g of aniline is added to 143 ml of a normal
solution of hydrochloric acid at 0°C,. Agitation is
maintained for 15 minutes at 0°C and a solution of 2.9 g of
sodium nitrite in 30 cm’ of water is added. A solution of
14.39 g of sodium acetate in 150 ml of water is added.
Agitation is maintained for 15 minutes, then a solution
containing the product of the previous stage in 150 ml of
ethanol is added. Agitation is maintained for 15 minutes at
0°C, and 300 ml of AcOEt is added. The reaction medium is
decanted, washed with sodium acid phosphate, dried and
concentrated. 34 g of product is obtained which is purified
by chromatography on silica eluting with hexane, then with a
hexane/ethyl acetate mixture 60-40. 17.55 g of product is
obtained.



followed by filtering, washing with ether and drying. 16. 0 ught
product is obtained. Stage E: 1g%§0ber503§

3-am no-7-[[ 6- deoxy-5-C net hyl -4-0-nmethyl -3-0-[[ (2- propynyl-oxy) -am no
]carbonyl ] -2-0- [ (tetrahydro--2H -pyran--2--

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

2H 1- benzopyr an- 2-one A suspension containing 16 g of the product of the
previ ous stage, 22.7 g of sodiumdithionizte, 10.7 g of sodium acetate, 400

an oi | "batkAte dod e TRt Tt AU 1S O RRG Aed g ABPERL on f or

60 m nut es2Hﬂne¥rﬂrf-i21-t}e1r)ed<y] “Theel ilid t1latley ¥os-Hee@ipyine nas vildextydt-H -f or 2

hours, foly Mgr@g.o H, e, s hals ok RIed sarg washed wi th
wat er . After dr |ng 26 g _of sought, product n ?bt ai ne Product P:
7-[[ 6- deoxy-5- @ . ¢ X SRR Pafh@d%F in THE is added to a
2H pyr an- ZSCYII.)EJ&TI‘D'GC(I{HHJB‘IM SIIHQ”QI'O.(ﬁJlCﬂJ'I@JI‘eIP'alIm‘lD the previous
hexopyr an IonyI et hax net.hyl - 24 1~ ben RyLa Qne
Stage A fs‘%/ ehen 3%] §mmsthr}& X_‘7“1_‘(J“ter’tra rlgtfﬁ-npér%ﬁr Hofi8

2-yl)-2H 1atbéthopy|‘Tehe— z:.a@m:é:l@gl gle@i‘:l.um is washed with a saturated
4- hydr oxy- &HHHBH 7f(Nt BahY MO 2RV e dddrarddd LRERRORM ans2-phgr 1 S

i ntroduced into anhydrous di met.h 1forrram de heated to 400C, and
a sol uti orP’iﬁd‘S%F gsg O@rtald‘ieﬁhéfﬁwcéi dFoREHdREd RY26HTRMAEPIBREYS CBdded

dr opwi se. S-Ema_caa.dad_ldtll@fg i thade xover 68 heors wi.l @ 7mebnyabii Bguyhe

t enperature an; g vern%ld portions of 3 g of diphenyldiazomethane are
again add&f S aditt & is'carried out for one hour at 400C. The
reaction rigdigemi:s 7de[r6'edie|onW@5—Z—me@hyslul‘lplﬁume@hefﬂhér(l ThéZor gani c

solution i dW% gﬁ)ua 1@1%]@:%%%&'1§rl§°|2ub'—q71t%ftr§ ga&_lm?nc ybopate, with a

sol ution wat er wat er oI | owed bi/—
evapor at i r-’lf'gl %Ydryﬁéé)?a ﬁelﬂé‘é’l"@&é‘opé’réﬁiotsé(tléﬁ’xﬁfﬁ 4nhyfgepropyrethy
et her - hexajlqgn@ﬂﬂ@QoQLzayl%bh@a@qrayl -gepakati on and drying of the
InSO|Ub|eaBa 9 %0 o% %%es%%%ghc%r%%u%hei%revious stage is
solubilized at 0°C in 250 ml of methylene chloride. 9.62 g of
DMAP and 9 g of paranitrophenol chloroformate are added.
Agitation is carried out for 1 hour and 1.40 g of
paranitrophenol chloroformate is added. The reaction medium
is concentrated under reduced pressure, )
b} In a second flask under nitrogen at 0°C, propargyloxyl-
amine hydrochloride is suspended in 250 ml DMF. 6.7 g of
sodium hydride is added. The reaction mixture is maintained
under agitation for 1 hour, then the product prepared in
Stage a} to which the previocus solution is added 1is taken up
in 250 ml of DMF at 0°C. The reaction medium is maintained
under agitation for 1 hour, then poured into a mixture of an
aqueous solution of sodium acid phosphate and ethyl ether,
followed by filtering, washing with ether and drying. 16.06 g
of sought product is obtained.
Stage E: 3-amino-7-[[6-deoxy-5-C-methyl-4-0-methyl-3-0-[[(2-
propynyl-oxy}-amino]carbonyl]-2-0-{[{tetrahydro-2H-pyran—-2-
ylloxyl-.alpha.-L-1lyxo-hexopyranosyl]oxy]-4-hydroxy-8 methyl-
2H~1-benzopyran-2-one
A suspension containing 16 g of the product of the
previous stage, 22.7 g of sodium dithionite, 10.7 g of Sodium

acetate, 400 ml of water and 90 ml of ethyl alcohol is



obtai ned. TLC CH2d 2- AcOEt (95-5) . Rf = 0.44 Stage B: 4 Octo 2%)3 f
4- (di phenyl met hoxy) - 7- hydr oxy- 8- net hyl - 2H 1- benzopyr an- Z- one of a
0.9 Msolution of hydrochloric acid in methanol is added to a sol ution
containing a mxture of 20 g of the product of Stage A, 100 m of

di chl oronet hane and 100 nl of nmethanol. Agitation is carried out for 2
hours at anbient tenperature and the s? hvents are evaporated off. The

d i s dispersed in absol ute ethanol cooled down to OC. The insol uble
Lgflt |u§ selﬁféﬂ‘reaf & £ 1Powed Ibatbngitn§5WEt h The- reactédnamedhon ihen with

sul phuri ¢ metimgra,ingnd uﬁkiﬁlrnggliégggggfggf 6prggH?E§55 gg%}ﬁg%ggﬁﬁggzh i zf
di spersed g, 4 ed_an

sought prdﬂdlréc%tllqs gbcgeal“l%%’eij NVR IH KEE, B%%%l Ayusso. §‘1%§0W‘3‘F+)by
5.62(s, 1HpPPagatses, and) the. z8ydtalh, obtaj.-naad ai’e?ﬁédhedl-{gl’dﬁ #Eier6.99 to

7.10(m thtér3ar§Qna 436”P6F% ofsgégg?g:%rofu?t is obtai

--[[6-- -5-C.nme | - 4- 0- et hyl - yX0- exopyranosyl ] oxy]
--4E[(d| pg’gééﬁﬁ&—ﬁ0x§f¥ SgdRRERy P QFF’ithf%hibﬁbW%hbzl'o?reo (e hrahiydieo of
91. 13 g oRHtpgrpnodtgl)eB- St—algelathﬁBsﬁlgl)gfalpha _Iigg;ym}_?

i phenyl BEaSBht aco TRt OBEE I Yol R B S b
tri phenyl phosphi ne | 8 {ﬁ?c%?% wn to 0C. 60
mr gf d%/i gSEFSHVFéED@F@E@boxyI ate is added dropvvl se. Agitation is carried

Y HOE 0 ine and 25
?ﬂm o; o dlliisag éom aggdd?%lg?%%g I at%t[%);? addergYPAgl {atl on 4C§hc?rﬁr]lpeyd:arb_ut for
1 hour 5 2%{ fe%‘é?%&’m ~Z7°%£ of  triphenyl phosphine and 25 m  of

i Sobr ooyl azos C@“‘”ﬁx"*mﬁ%’“’%ﬁ?’pﬁn@%ﬁ‘@?‘iﬁﬁ%ﬁ% Diinder
Vacuum th2n EhrON SOF bk S M g T4 o ehelo0 Ao Sropyir xSl
m xture (@smgyhyloaf@mar@mmmﬂa@q h@ éh‘Or dtt izonk 2 exdpariati ”E t99e 3@ \WEnt s,
and recrysighéhZBdiffomethane in 250 ml of DMF is added dropwise. The
addition is made over 3 hours while maintaining the
temperature at 40°C. Several portions of 3 g of
diphenyldiazomethane are again added and agitation is carried
out for one hour at 40°C. The reaction medium is poured into
2 1 of sulphuric ether. The organic solution is washed with
an aqueous solution of sodium bicarbonate, with a solution of
soda (0.1 M), with water énd with salt water followed by
evaporating to dryness. The residue is agitated in an
isopropyl ether—hexane mixture (1-2) followed by separation
and drying of the insoluble part. 20.5 g of sought product is
obtained.
TLC CHCl,-AcOEt (95-5). Rf = 0,44
Stage B: 4—(diphenylmethoxy)—7—hydroxy—B—methyl—2H—l—
benzopyran-2-one
35 ml of a 0.9'M solution 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 off. The
residue is dispersed in absolute ethanol cooled down to 0°C.
The insoluble part is separated followed by rinsing with ice-
cooled alcohol then with sulphurie ether, and drying. 15.53 g
of product is collected which is dispersed in ether,



fromisopropyl ether, 86.33 g of sought product is obtalqgg) Nﬁb@i%(S
MHz, CDC 3, ppm) 8 1.13(s, 3H), 1.37(s, 3H), 2.24(s, 3H) %ﬁﬂ? 2.79
(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,(s, 1H), 7.18(d, 1FD, 7.81(d, 1H)
7.39(m 10H). Stage D. 7-[[6-deoxy-5-C net hyl - 4-0-net hyl - 3-0-
(triethylsilyl)-al pha-L-1yxo-hexopyranosyljoxy]-4-
(diphenylnethoxy)-8-nethy|-2FF1-benzop}Pan-2-one 26.6 g of imdazole and
70.15 M sefpdiatsepaepy ldrieldy hansae gabe addgdtt pradset uisoobtaohed. down to
0C, conh@#ﬂhHgMﬁo 9-8 thelfroduct of the previous stage and 600 m of
dichloro 133, 3ofP |ethyIS|IyI chloride is added dropw se.
Agitati o £s3ddsri 8d)oub-68r(sl hBur &t 3Sambi BRI, tenpefdt k. Jheéizkaction

medi um i § washed ¢ t hrwarp{z)a%e@@stgobutlb% oh)sw“ yin dihydiegen phosphate,
1M with watér and wt alt 'water, dried-o mag ne5|un1sul‘hate 14

Cct ober 28@g€1é&: fFItér@&O§H65c8n88ﬁbVéfédO‘@Stggl %*pB?odhc%Y¥% col l ected
whi ch |sh@u@p@m@dohquh&qn&@egﬁaphyngmmethbﬁg)eBHmeﬂ@yMkIM—Br

di chl oro 0 m xture (0.8 to 1 @6 46 5 g of product is
obtauned%%h%%g%ﬁgﬁsgo@ﬁﬁk CDCL3- d6, pg (q, _H J= -rz%+§o 74(q,

H J= -Hz), 6. 8%&tureHofI9lpi}, g1060the prdget ¢£)Stagea Bs,58H) .91, 32(s,

3H), 2. 24s - d%Hky—%—E4ﬁ%th¥ML4 8- ﬁééﬁyl1tLl§xobﬁéxo§y§5ﬁ§se3$ﬁd #o Og(m
1H), 4.29(dd, Hz) , g 6§§ H J= 6. 35(s H) ,
7.28(d, ® t}lg?ﬁnylgﬁeéphiﬂe nH290 5146( 1ch Ea%e a e is cooled
7-[[6- deden5t6-ﬂ§ChyBO4mﬂ-ﬁEtHyhsapﬁobthEahydaﬁboxylate is added

2H pyran: % s% 0 h%k5||y| rgk Hao&t 3 ur at _ambi
b Eony e ersly Rsom, FOF - bibqu

hexopyranos oxy] - eny oXy) - 8- et benzopyran 2-one 19
m of di hpdpepptane - aﬁd qocfngr@Ph@H$APb@@Pbdd@dam@ 25 mblaetion contai ni ng

67 g of HhesBpRdpGha2bdibe rBh&YhaHe §t898dded. Agitation is carried
out for 1 hour at amblent temperature. 34 g of
triphenylphosphine and 25 ml of diisopropylazodicarboxylate
are added and agitation is carried out for 12 hours at
ampbient temperature. The reaction medium is concentrated
under vacuum then chromatographed eluting with a toluene/
isopropyl alcohol mixture (95-5}. After combining the
fractions, evaporating the solvents, and recrystallization
from isopropyl ether, 86.33 g of sought product is obtained.
NMR 'H (300 MHz, CDCl;, ppm)

6 1.13(s, 3H), 1.37(s, 3H), 2.24(s, 3H), 2.69(s, 1H}), 2.79
(s, 1H), 3.38(d, 1H), J= 10 Hz), 3.60(s, 3H), 4.24{m, 1H),
4.28(m, 1H), 5.56(s, 1H), 5.64(d, 1H, J= 1.5 Hz), 6, (s, 1lH),
7.18(d, 1H), 7.81{(d, 1H}, 7.39(m, 10H).
Stage D: 7-[[6-deoxy-5-C-methyl-4-0-methyl-3-0-
(triethylsilyl)-alpha-L-lyxo-hexopyranosyl}oxy]-4-
(diphenylmethoxy) -8-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
added dropwise. Agitation is carried out for 1 hour at
ambient temperature. The reaction medium is washed with an
aqueous solution of sodium dihydrogen phosphate, 1 M, with

water and with salt water, dried over magnesium sulphate,



and 1 1 of dichloronmethane. Agitation is carried out for 40 é
anbi ent tenperature, 300 ng of PTSA is added. After 30 milfitH® er% @fng of
PTSA i s added, then another 100 ngy of PTSA. Agitation is carried out for a
further 20 mnutes, then finely ground sodi um hydrogen carbonate is

i ntroduced. Agitation is carried out for 10 m nutes, the reaction nedium
is diluted with a hexane/ethyl acetate _m xture (1- 2) washed with water
and with salt water then dried followed by filtration and evaporati on of

Lhet50|yg?%ﬁfreahfngr83H§%n@@é@é@ed9®658C@Féiﬁﬁfwﬁﬁﬁﬁmﬂh(ﬁ¢ﬂléELGWth a
eptane/etnyl acetate_in xture or s

col. ect ePIRRRLEHPESHHL FALDY Iﬁ’é@rﬂ%to%ﬁﬁghg ?)n6§1]( iﬂitﬁb %3(q,

_H J= - &Ebhl@reﬁethaﬁe32¢etbne RiZ26@se H) 82tQ7¥S’ +D46353D0Hf _H 3= FE),

3. 4(d, 3.93(m 2H), 3.53 . 3.54(s, H), 4.04
to g 15, pﬁoégfﬁdll ?ﬁt%QQQ%& 4. 94(Tén]4 5%(b> 5?20(5&, H) , (2.622bs),
(d,

6.37(s, WMR, H. 03Q MHH, QP£13H§ﬁ PP HH, J= Hz), 7.81(m 1H), 7.30
to 7.44,5144ot @ %2 90. 7 EXAMALE ot 74 rqpyru& 0XyR))- car.lmmit, aei,d B -ester of

N-[7- 6-d t hyT - - 4-
heiopyggnﬂéifi( ?Fﬁgﬁy'dgoq(y B%‘r)e'[rﬁ %koﬁiﬂ i_b‘i(’aé/n gpy:)f%n’ % Wttver 2003

17 3-yl] 2henzanivdes, 60Hp) B)fBItdieth@J aﬁ?neHa)n,d 50 Hls of 3benzd0tm.ori de are

added to,g,solu cong ai 005 ngg of | thgy produie dole Prepafation 3 and
4 m of rlrggh Ie%g c forrfﬁdemnlgzga |5on |Ps car{)| ofjt for 1 houzr’j‘) 30 mi nutes

at OC. Tﬁe%éﬁpeﬂiiur@ 28(dal Imedi®) r 7 s&l {S 236‘@ W)r'ea%t‘f%ﬂn medi um i s
poured iB8tQ eaEn1wa¢€ @éokﬁBSémthQM?EOd+®Wméﬁﬁ¥ﬂﬁﬁﬂﬁ¥fﬁﬂﬁfﬁﬁ¥ﬁﬂﬁF

extractlt)‘n_w—t‘h | ori iltratjon an concentration.
400 nl ofHABYhaRo i; aga%d (gL g‘&yl Y%BP_‘?{ _CJ;—li_i YO is added. Agitation
i's carridxoptrhnos?l howy - &t (d20Gn¥ bhé Owexly by8-di¢ ity hg?Bi th et hyl ene

gpl ori debenzgglyggn &\A &qewat er, drying, filtering and concentration. 90 ny

19 ml of dihydropyrane and 400 mg of PTSA are added to a
solution containing 67 g 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 a further 20
minutes, then 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 then
dried followed by filtration and evaporation of the solvents.
The product obtained was chromatographed eluting with a
heptane/ethyl acetate mixture (4-1). 77.9 g of sought product
is collected.

NMR 'H (300 MHz, DMSO-de, ppm)

3 0.64(q, H, J= Hz), 0.73(q, _H, J= _Hz), 0.95 to 1.32(_H),
2.25(s, H), 2.27(s, _H), 3.30(d, _H, J= Hz), 3.4(d, _H, J=
Hz), 3.50(m, 2H}, 3.93(m, 2H), 3.53(s, _H), 3.54(s, _H), 4.04
to 4.15, 4.36(dd, H, J= Hz), 4.94(1), 4.96(b), 5.50(bs, H),
5.65(bsy, 6.37¢(s, 1H), 7.15(d, _H, d= Hz), 7.19(d, _HH, J=
Hz), 7.81(m, 1H), 7.30 to 7.44, 1.47 to 2.00.

EXAMPLE 4: (2-propynyloxy)-carbamic acid 3’-ester of N-{[7-

[ (6-deoxy-5-C-methyl-4-O-methyl-.alpha.-L-1lyxo-
hexopyranosyl) oxy] ~4-hydroxy-8-methyl-2-oxo-2H-1-benzopyran-—



product is obtained. The aqueous phase is extracted with I ate,
followed by drying, filtering and concentration. 75 ny 8?%%$%5ﬂg§6%s
obtained. The 90 ng and 75 ng of product are conbi ned. Chronatography is
carried out on silica eluting with nethylene chloride, ethyl acetate,
acetic acid 80-20-1. 105 ng of sought product is obtained. EXAMPLE 5:

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

deoxy- 6- C- net hyl - 4- O net hyl -. al pha. - L- - mannopyr anosyl ) oxy] - 4-
hydroxy-?fﬁ%ﬂﬂﬁmkhammﬁmbno)ethyI] 8- - net hyl - 2H 1- benzopyran-3- yl]-2-one
139 ng of 2-nethoxyi m-nopr. LC.aci ndn2 n ol are
sol ubi l'i zed at%goﬁ iﬁflggﬁgggggaﬁéﬁ%yggﬁegghﬁgr| e3£%§8f Eﬁ%%P%%%P?ﬁQ

sol uti on iaddeQl Mo @f sopEthpherenthioinge 208 mdded. thgi PAPHBARtI €fcarri ed out

for 2 howne 30 Mibut 8Saali 40f@1f el awedybynki Ehiaties. Theiththbhaie is
concentrated then redissolved in éo m %f DNE.O5C m_of the sol tioni
obt ai ned FRHHIES W FQraélg89§d3 t "3fE-Stndér Va nlt?ﬁae%eﬁPﬁﬁi heFe'and
250 ng of atheweroduct-iek tBrepdcati Ghe3rieacaddedmedgimnatl sopousedainted out
000, TR Ehg3055, S R Bt LA L gt P et o,
obt ai ned iextadiassdlovediich meﬁrhyéfen@etc%éﬁéridat dogingo fhgtertIBOENIH20 is
LS, TSP cal g B ke 1o4adRe Tnew epctoong e o
put 100 B it MO SOLBBEY onolLLEs Sl IR M LE 2 rek byl e ol o de
2003 18 acétrat €03008ed beOdiguafingouwdht peoduyténescbbbaided, washifgl.
am noJ car BT {2 5t andc Loy SIRdELnd, AR pHbads Pallpg, B0 Ry exy)
net hyl - 2- pxedREt] isenbtpynad- 3T{kE] aqpepas. PhppedinyerbEraeky) -wtklani de
Stage A: elhyh 2ckEatRYr rdinylbaebhoxyliaget 8t e-8r53§ gnaf sodium hydride
is added over 20 m nutes_at . .
. concentration. 75 mg of product is obtained. The 90 mg and
75 mg of product are combined. Chromatography is carried out
on silica eluting with methylene chloride, ethyl acetate,
acetic acid 80-20-1. 105 mg of sought product is obtained.
EXAMPLE 5: (2-propynyloxy)-carbamic acid 3’'-ester of 7-[ (6~
deoxy-6-C-methyl-4-~O-methyl-.alpha.-L-mannopyranosyl) oxy]-4-
hydroxy—S—[1—(methoxyimino)ethyl]8—methyl—ZHul~Bénzopyran-3—
vl]-2-one
139 mg of 2-methoxyiminopropanoic acid and 250 mg of
pentafluorophenol are solubilized at 20°C in 10 ml of
methylene chloride. 270 mg of DCC in soclution in 10 ml of
methylene chloride is added. Agitation is carried out for 2
hours 30 minutes at 20°C followed by filtration. The
filtrate is concentrated then redissolved in 10 ml of DMF. 5
ml of the solution obtained in this way is agitated at 20°C
under a nitrogen atmosphere and 250 mg of the product of
Preparation 3 is added. Agitation is carried out for 16
hours at 20°C, followed by diluting with methylene chloride,
washing with water, drying, filtering and concentration. The
residue obtained is dissolved in 5 ml of methanol at 20°C. 80
mg of TsOH, 1H,O is added. Agitation is carried out for 5
hours at 20°C. The reaction medium is purified by
chromatography on silica eluting with a methylene chloride,

ethyl acetate, acetic acid mixture 80-20-1 then hexane ethyl



OC to a solution of 1 g of 2-hydroxynethyl pyridi ne and : ) of
ethyl chloroacetate is added at 0C. 2 m of a sol ution%%%%?eﬂ%ﬂé%id

phosphate is poured in, then the reaction nmediumis concentrated under
reduced pressure. The product obtained is chromatographed on silica
eluting wwth a nethylene chloride nmethanol m xture 90-10. 4.5 g of product
is obtained which is chromat ographed on silica eluting wwth a nethyl ene
chl oride, nethanol m xture 90-10. The groduct obtained is purified and
1.30 g ofaseught pooBlict10@ mehifimedyht pr&tage Bs obtained, rf =

2-[ (pyridjnyl)methoxy]acetic acid 3.7 ml of a 2 N soda solution is added to
a solution "containing 1.3.g of the product prepared in the previous stage

and 10 i EXAMBEBA6| N- Kot § 68 Térrre fref e e 4 e thichr3 -Gl (3sact i on
nmedi um i sngbyﬁ%ggxi,p i 1fo Vedyb Skl 1. 21 pHEOr -+ 13664 A dxupyfarpsdngehl ori c
acid, fol OV\fd lg conce, tr%nﬁ_é#_nder_ﬁ_dlu_ ed éc)or essure; 1z k_:glg( Ip in
acetone XA TATRRITEY &R TFYUOt's AT e CeNCEtt ratted 4and 1. 01 g of
sought pregtidinglodtiadxe)d:ast tgeids
N-[7° [ 6 depay- R Geellpt il ¢ (- Qs iRt didd ¢ Syaledildodyy Qv 0xy)
am no] car =2.a }gﬁa. - LE y oﬁexo_py]i%a_nosylil oXy] - 4- hydr oxy- 8 _
net hyl - 2- oxo- 24 13Geh pyredtu iydoide igdddqachya vt rékywiradésamitde 0.2 ¢
of the protiuictoof Hsepaiat ion 8,9 &bO6h-1yydfosthetrgducidiafe SrrpeMs;. 0. 053
g of HOBT. a %&g-o 5 of é& and 6 ., of Q?yle hl.pri.de are
mai nt ai netl” r° g"?t?@flr d i%rroa‘}o‘?)talﬁ%&sesaf &t gg’ncg‘er‘?to% ior‘lc*gat o dryness,
a productsobut bt abHesbdvhine e isd giiraspttadyy dpheebwredsiin cahelrutiheg wit h
met hyl ene, chl.orj de, flggr!?é @#}Ic]él}gc&]a%ﬂﬁerprm d e%%gﬂ edﬂ\{]y' chis
t aken up Th ne%%an&%?' ng o I's 14 Cctober, 2553%¥§ a qu. The
product obEedwed PRtatnashel DoHuet- I UARNRS Wt 1F1d 1GretHtdmg with a
chl or i de-fi@t ianehe NExt o £19 Qnelihard 1 30 6t e SUONE. Qrodpes iproehicai ned.
EXAMPLE 7is (gﬁipéfr?gc?yvl*l?{(ég -icsarc arrgn?ataocglrdap ]écﬁsénersiqiclg_ [e7l-uting with a
methylene chloride, methanol mixture 90-10. The product
obtained is purified and 1.30 g of sought product is
obtained.
Stage B: 2-[{(pyridinyl)methoxylacetic acid
3.7 ml of a 2 N soda solution is added to a solution
containing 1.3. g of the product prepared in the previous
stage and 10 ml of ethanol. Agitation is maintained for 1
hour, the reaction medium is adjusted to pH < 7 by adding a
normal solution of hydrochloric acid, followed by
concentrating under reduced pressure, taking up in acetone
and filtering. The mother liguors are concentrated and 1.01
g of sought product is obtained.
Stage C: N-[7-[[6-deoxy~5-C-methyl-4-0-methyl-3-0-[[(2-
propynyloxy) amino]jcarbonyl]-.alpha.-L-lyxo-hexopyranosyl]
oxy]-4-hydroxy-8 methyl-2-oxo~2H-~1-benzopyran-3-yl]-2-(2-
pyridinylmethoxy)-acetamide
0.2 g of the product of Preparation 3, 0.065 g of the
product of Stage B, 0.053 g of HOBT and 0.075 g of EDCS and 6
ml of methylene chloride are maintained under agitation for
30 minutes. After concentrating to dryness, a product is
obtained which is chromatographed on silica eluting with
methylene chloride methanol 80-10. 148 mg of product is

obtained which is taken up in methanol, 40 mg of PTSA is



1(6 -deoxy-5-C- nethyl -4-0-net hyl -. al pha. - L-1 yxo- hexopyranagsyl), -

oxyl - 4- hydr oxy- 8- net hyl - 2- oxo- 2H 1- benzopyr a%- 3-yll- gy 19%tdber 2003

[ (1, 2,5-thiadiazol -3-yl)oxyl -acetam de Stage A

2-[1, 2,5-thiadiazol -3-yl)oxyl-acetic acid 5.93 ml of a 2 N solution of soda
is added to a solution containing 1 g of ethyl ester of

2-[1,2,5-thiadiazol -3- yl)oxy]-acetic acid and 5 ml of ethanol. Agitation
is maintai ned for 2 hours. The reactid® mediumis adjusted to pH 5-6 by

adding a d{@a ybioaf dimdrieed ord Q:f?z@n@t%@:@pw%&@tﬂl@bedﬂlt@n@ 1.054
g of product i1s obta| ned. Chromatograph IS carne%{;a ono%l |ca %I uting

with a meFRyERe HRT e mathaia ! Mg
(2- propyrpfi@dﬁydtcmhﬁfﬂamd 3' -ester of N-[7-((6-

deoxy- 5- %0?}%% &%2%1@ &Jﬁ%&é"%@”ﬁu%%\ge)r of N-[7-

oxyl -4-h benzopyran 3-
[ (1,2, 5-t hiécHeoy~ %‘%qwl‘é@é{'&frﬁ #ﬂw&%ﬂ*&&&wrar*%w&)

previ ous stppesd _nastrglc;z-ra,m-ma-m ha‘nmsgiyh:)alremeyahl—aH de. 2 drops
of DWF ar chl:oride is added- The reaction

medi um i sﬁw’aﬁﬂdi ﬂé’aﬂc{ﬁ%‘? ajn}f.tlgtl & T‘%r Y9 Sut es, concentrated under
reduced p3essalrk: M[lmmadnmmﬂié oxcHl-gdedd.c @ci6d m  of pyri di ne

and 0.200 g ofg the product ofy JNRRAIAL I 3dan 1%0a@de@f tBELhybene ikl ori de
are added. Agltatlon i's maintained for 20 m nutes. The reactiqn nmedium is

pour ed | e EminRd codl &f SHIl P IET Sddidimhletiror |t&1éadf16*|2|° d by
extracti oyt %éﬁ/l@fh%lﬁﬂﬁd de rdna fraghigolA  Pigdduetioins i@bt ai ned whi ch

is chronmat ogra edo iica elutin aneth Ienec th I
m xture JORER:-AHEEd 1bf ﬁ}djcﬁfc f?egb‘ieﬁc d?:lum QS} S(E%dn% anoof
met hanol p1225-n@ of RkSkd 2 adoech larab lagi itcat |thn hysirmhdioa:ll@edcmorthw
mnutes follo A% ,gy Sl %Mggr ;Hﬁ;&&&fé}tc% Jessiee. The product

obtalnedls puri romat o on silica eluting vmthamathylene
chlori de, Chmmmmrérﬁbét uvrse cagmeimd wwrbﬁlsld&@htelmtédw #it& @bt ai ned. 14

Cctober 2Q03h@kne chloride methanol mixture 90-10.
Stage B: (2-propynyloxy)-carbamic acid 3’ -ester of N-[7-[{6~
deoxy-5-C-methyl-4-0O-methyl-.alpha.-L-lyxo-hexopyranosyl)
oxyl-4-hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-yl]-2-
[(1,2,5-thiadiazol-3-yl)oxy]~-acetamide

0.105 g of the product of the previous stage is poured
at 0°C into 10 ml of methylene chloride. 2 drops of DMF are
added and 0.126 ml of oxalyl chloride is added. The reaction
medium is maintained under agitation for 30 minutes,
concentrated under reduced pressure and taken up in methylene
chloride. 0.164 ml of pyridine and 0.200 g of the product of
Preparation 3 in 10 ml of methylene chloride are added.
Agitation is maintained for 20 minutes. The reaction medium
is poured into an ice-cooled solution of sodium chloride
followed by extraction with methylene chloride and drying. A
product is obtained which is chromatographed on silica
eluting with a methylene chloride methanol mixture 90-10. 76
mg of product is obtained which is taken up in 4 ml of
methanol. 22 mg of PTSA is added and agitation is maintained
for 30 minutes followed by concentration under reduced
pressure. The product obtained is purified by chromatography
on silica eluting with a methylene chloride, methanol mixture

95-5. 30 mg of sought product is obtained.



By operating as above, the foll ow ng products were obtai N
(2- propynyl oxy) -carbam ¢ acid 31-ester of-hL(?-[(6-deoxy?§ﬂod°berzoo3

C- et hyl - 4- 0- met hyl - . al pha. - L- 1 yxo- hexopyr anosyl ) oxyl - 4-

hydr oxy- 8- met hyl - 2- oxo- 2H 1- benzopyr an- 3-yl ] - 2-[ ( 5- net hyl -

i sot hi azol - 3-yl ) oxy] -acetam de - (2-propynyl oxy)-carbamc acid 3'-ester of
N-[7-[(6-deoxy-5- C-nethyl-4-0-nethy|-.§lpha.-L-Iyxo-hexopyranosyl)oxy]-4-
hydroxy-8-methy|-2-0xo-2|—l—1-benzopyran-2 -ylj-2-[[2" -ethyl -

[2,5' - bi tByazpttadiyd )detdioxyd - aded afs dewind 2dududy hweas) oearddaeax aci d
3' -ester of N-[7-[(6-deoxy- . . . Ca B e
oxyl - 4- hydr 8?}}'{?%@%}&?%%}89}/0&&10{%11(3 baecnlzdop;’yr éens-tf-rylojf- v [[(7I [ (6-deoxy->
oxydo- 2- pyrieitmyl ) fred sl viacet dale L =1 yaordesiopyZamosyyin pixadyyi-car bami ¢
aci d 3' - egf&Fo - NerlirH  6-2 A8V b 1CHERI AN yrdmQ-318h Ry o glsphg 111y X 0-
hexopyranogg%%gégl-4-h dr oxy- 8- net hyl - 2- oxo- 2H 1- benzopyr an-

3-yl]-2, 2% .?&T%¥§%i9ﬁﬁhﬁﬂﬁﬁqﬁﬁ% © cycl opr opanecar boxami de -

(I R-transy (2~ apyylcoxy)-catanic adid 33'-eastear odf NN[7A[ (6-deoxy-5-

[ (6-deoxys5- C hyl < 4-Q-net hyl.-..al pha.,- -l - i

hexopyr arGRITo T T e Ty H R o s opyEaRo sy g5y~

3-yl] - 2, 2hxRttind ~Etdthyi 2 S dpdescaryeramsde L1 -2- [ {27 —ethyl-

(2- propyny? oxyJ)s Cat ap 10 -aci A ydetesh:e @k eMalnddk( 6- deoxy- 5-

C net hyl - 4-0- net hyl -._. al ha.-i-lﬁxo-hexo%yranosyl)

| - 4-
O O & mEd TR oy E sy P o B os ek bty 1T ad darieaey-

(2-prOpynyin®@~Kydﬂﬂﬁﬁ%BﬁméﬁhﬁfﬁﬂﬁﬁmﬂLZMFleEﬁzbﬁﬁfdﬂGByyﬁﬂ—2—[(1—
o SEAE Y S g aetagageny ) o

(2- pr opyry| GxsANs )caloamap vao e x3) ~esedendt RCLA- B( 62dsoxy o8- N—[7-[ (6-
C- net hyl -&e&mwmetaﬂtha;_d-ﬂe%qflhezsqgwaan@sxykexyI -4-

hydr oxy- 8- met'hyl - 2- oxq- 2H 1- benzopyr an- 3-yl ] - 2-pr opyl -

cycl opro 53 €XX]Fﬁ§ﬁ§ﬁ€?XﬁFgﬁ?ﬁ¥P8}yf?8§P5§Hf&‘98P6°BY¥€§Fer of
N- [ 7- [ ( 6-3-delopaye, -G imeitnygl]l —4—Q2reichyly1 pabpha ) ~kykysprbpiapyaaposyh) de
(et hoxyet S o o R nE BER i He ot R Re) 3278551 8,3~ LArbar ¢
acid 3' - dsterdagxy?5-C-methyl-4-0-methyl-.alpha.-L-1lyxo-
hexopyranosyl)oxy]-4-hydroxy-8-methyl-2-ox0o-2H~1-benzopyran-
3-yl]1-2,2-dimethyl-3-ethyl-cyclopropanecarboxamide

- (2-propynyloxy)-carbamic acid 3’-ester of N-[7-[(6-deoxy-5-
C—methyl—4—o—methylﬁ.alpha.FL—lyxo~hexopyranosyl)oxy}—4—
hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-yl]-2-phenoxy-
acetamide

- (2-propynyloxy)-carbamic acid 3'-ester of N-{7-[(6-deoxy-5-
C-methyl-4-O-methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]—-4-
hydroxy-8-methyl-2-oxo-2H-1-benzopyran~3-yl]-benzamide

- {(2-propynyloxy)~carbamic acid 3’~-ester of N-[7-[(6-deoxy-5-
C-methyl-4-0O-methyl-.alpha.~L-~lyxo~hexopyranosyl)oxy]—-4-
hydroxy-8-methyl-2-oxo-2H~1-benzopyran-3-yl]-2-propyl-
cyclopropanecarboxamide

— trans-{Z2-propynyloxy)-carbamic acid 3’ -ester of N-{7-[(6-
deoxy-5-C-methyl-4~-0O-methyl-.alpha.~L-1lyxo-hexopyranosyl)
0xy]-4-hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-yl]-2-
(methoxymethyl) -cyclopropanecarboxamide

- trans-(2-propynyloxy}~carbamic acid 3’-ester of 2-
(butoxymethyl)-N-[7-[ (6-deoxy-5-C~methyl-4-0O-methyl-.alpha.L-
lyxo-hexopyranosyl) oxy] —-4-hydroxy-8-methyl-2-oxo-2H-1-
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C-methyl-4-O-methyl-.alpha.L-lyxo-hexopyra-nosyl)oxy]-4-—
‘hydroxy~8—methyl—2—oxo—ZH—1—benzopyran—3—yl]—3—
pyridinecarboxamide I-oxide
- 2-propenyl 7-[[6-deoxy-5-C-methyl-4-O-methyl-3-0[[(2-
propynyloxy) amino]carbonyl]-.alpha.L-1lyxo-
hexopyranosyl]oxy]-4-hydroxy-B-methyl-2-oxo~2H-1-benzopyran-
3-carbamate
- (2-propynyloxy)-carbamic 3’ -ester acid of N [7-[(6-deoxy-5-
C-methyl-4-O-methyl-.alpha.L-lyxo-hexopyranosyl)oxy]-4-
hydroxy-8-methyl-2-oxo-2H-1-benzopyran-3-yl}-5-thiazolecar-
boxamide
- N-[7-[[6-deoxy-5-C-methyl-4-O-methyl-3-0-{[ (2-propynyloxy)
amino]carbonyl]-.alpha.-L-lyxo-hexopyranosyl]oxy}l-4-hydroxy~
8-methyl-2~oxo-2H-1-benzopyran-3-yl]-alpha-{hydroxymethyl) -
benzeneacetamide (isomer A)
- N-[7-[[6-deoxy-5-C-methyl-4-0O-methyl-3-0-[[ (2-propynyloxy}
aminojcarbonyl] -.alpha.-L-lyxo-hexopyranosyl]loxy]-4-hydroxy-
8-methyl-2-oxo-2H-1-benzopyran-3-yl]-alpha- (hydroxymethyl) -
benzeneacetamide (isomer B)
- N-[7-[[6-deoxy-5-C-methyl-4-0O-methyl-.alpha.-L-1lyxo-
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are introdyeery1 AgLEALLOA-1 SpEREbHPFHaRUE-yIpro )2 w30 Bt es while
allowing the reaction nediumto return to anbient tenperature. The

react i on2fBHFUAEs pour ed
Preparation 4: 6-deoxy-5-C-ethyl-6-C-methyl-4-O-methyl-2,3-0-

(1-methyl ethylidene)-L-lyxochexopyranose
Stage A: [4S5-[4-.alpha.,5-.alpha. (S*)]]-B,p-diethyl-2,2-
dimethyl~5~(hydroxymethyl)—a—methoxy—l,3—di6xolan—4—ethanol

400 ml of 1 M ethyl magnesium bromide in solution in THF
is introduced inte 250 ml of tetrahydrofuran (THF), agitation
is carried out for 15 minutes, then 25.2 g of .Delta.-lactone
of 2-0O-methyl-3,4-0-{l-methylethylidene}-L-arabinonic acid
and 126 ml of THF are introduced. Agitation is carried out
for 1 hour 30 minutes while allowing the reaction medium to
return to ambient temperature. The reaction medium is poured
onto 480 g of an ice-water mixture (1l:1) and agitated for 15
minutes. The aqueous phase is decanted and 80 g of sodium
chloride is added to it. The aqueous phase is reextracted
with methylene chloride. The organic phases (THF+methylene
chloride) are combined, dried over sodium sulphate, filtered
then evaporated to dryness under vacuum in a bath at 50°C.
After drying, 32.9 g of sought product is obtained.
Stage B: .Delta.-lactone of 5-C-ethyl-6-C-methyl-4-O-methyl-
2,3-0-(l-methylethylidene)~L-lyxonic acid

450 ml of dimethylsulphoxide (DMSO}, 246 ml of



onto 480 g of an ice-water mxture (1:1) and agltated for The
aqueous phase is decanted and 80 g of sodium chloride i d 4&%@3@ ggbft The
aqueous phase is reextracted w th nmethylene chloride. The organi c phases
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filtered then evaporated to dryness under vacuumin a bath at 50C. After
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Stage C: 6-deoxy—-5-C-ethyl-6-C-methyl-4-O-methyl-2,3-0-(1-
methyl ethylidene)-L-lyxchexopyranose

39 g of the product of the previous stage is introduced
into 390 ml of tetrahydrofuran (THF). The reaction medium is
cooled down to 0°C, then 120 ml of a 1.5 M solution of DIBAH
in toluene is introduced while maintaining the temperature at
0°C. Agitation is carried out for 1 hour 30 minutes while
allowing the temperature to rise. 500 ml of a 1 M aqueous
solution of sodium and potassium double tartrate is poured
onto the reaction medium while maintaining the temperature
below 20°C. Agitation is carried out for 1 hour at ambient
temperature. After decantinq, the aqueous phase is
reextracted with methylene chloride. The organic phases are
combined (THF + methylene chloride), dried over magnesium
sulphate, filtered then evaporated to dryness. 38.46 g of
sought product is obtained.
Stage D: 6-deoxy-5-C-ethyl-6-C-methyl-4-O-methyl-L-
lyxohexopyranose

67.7 g of the product of the previous stage, 183 ml of
0.1 N sulphuric acid are introduced intoc 183 ml of water.
The reaction medium is heated to 70°C for 2 hours 30 minutes
then allowed to return to ambient temperature. Then barium

carbonate is added in order to adjust the pH to approximately



onto the reaction nediumwhile maintaining the tenperature bel.ow 20C.
Agitation is carried out for 1 hour at anbient tenperat ft&ctoef &p03
decanting, the aqueous phase is reextracted with nethylene chloride. The
organi ¢ phases are conbined (THF + nethyl ene chloride), dried over
magnesi um sul phate, filtered then evaporated to dryness. 38.46 g of
sought product is obtained. Stage D
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3-yli-2-methyl-propanamide
Stage A: 6-deoxy-5-C-ethyl-6-C-methyl-4-O-methyl-L-
lyxohexopyranose cyclic 2,3-carbonate .

A mixture of 3.083 g of 6-deoxy-5-C-ethyl-6-C-methyl-4-
O-methyl-L~lyxohexopyranose and 50 ml of methylene chloride
is cooled down to 0°C. 3.4 g of 1,1 carbonyldiimidazole and
0.168 ml of 1,8-diazo-bicyclo[5-4-0]-undec-7-ene are added,
followed by pouring on 30 ml of a 1M solution of sodium
hydrogen phosphate and extraction with methylene chloride.
The organic phases are washed with water, dried, filtered and
concentrated. 4.09 g of crude sought product is obtained,
which is used as it is in the following stage.

Stage B: 6-deoxy-5-C-ethyl-6-C-methyl-4-O-methyl-L-lyxo-
hexopyranoside cyclic 2, 3-carbonate and 1-(2,2,2-trichloro
ethanimidate)

3.05 g of trichlorocacetonitrile is added dropwise to a
mixture of 78 mg of caesium carbonate, 20 ml of methylene
chloride and 3.97 g of the product of Stage A. Agitation is
carried out for 16 hours at ambient temperature followed by
filtration and concentration. 5.29 g of sought product is
obtained.

Stage C: 7-[(2,3-0O-carbonyl-6-deoxy—~5-C—ethyl-6-C-methyl-4-0-
methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-hydroxy-8-methyl-



is cooled dowmn to OC. 3.4 g of 1,1 carbonyldiimdazol e of

1, 8-di azo-bi cycl o[ 5-4-01-undec- 7- ene are added, follome32g¥j%%%?§%g1on 30
m of a 1M solution of sodium hydrogen phosphate and extraction with

nmet hyl ene chl oride. The organic phases are washed with water, dried,
filtered and concentrated. 4.09 g of crude sought product is obtained,
which is used as it is in the foIIomﬁngSStage. St age B:
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ethanol and 232 mg of 10 $ palladium on carbon is placed
under hydrogen pressure (approximately 1400 mbar) for 2
hours. The reaction medium is filtered, washed with an
ethanol methylene chloride mixture and concentrated with a
rotary evaporator under reduced pressure. 1.54 g of product
is obtained.

- S5tage E: N~[7-[(2,3-0O-carbonyl-6-deoxy-5-C~ethyl-6-C-methyl-
4-0-methyl-.alpha.-L-lyxo-hexopyranosyl)oxy]-4-hydroxy-8-
methyl-2-oxo-2H-1-benzopyran-3-yl]-2-methyl-propanamide

0.55 ml of pyridine and 0.4 ml of isobutyryl chloride
are introduced dropwise into a mixture of 1.5 g of the
product of the previous stage and 30 ml of methylene
chloride. The reaction medium is maintained under agitation
for one hour then poured into 20 ml of a 1 M solution of
sodium hydrogen phosphate followed by extraction with
methylene chloride. The organic phases are washed, dried,
filtered and concentrated. 1.8 g of sought product is
obtained.

Stage F': N-[7-[ (6-deoxy-5-C-ethyl-6-C-methyl-4-0-methyl-
.alpha.-L-lyxo-hexopyranosyl)oxy]-4-hydroxy-8-methyl-2-oxo-
2H-1-benzopyran-3-yl]-2-methyl-propanamide

A solution containing 303 mg of the product of the

previous stage, 5 ml of methancl and 1.4 ml of a 0.5 N



under hydrogen pressure (approxi mately 1400 nbar) for hours.. The

reaction nediumis filtered, washed with an ethanol netﬁﬂﬁﬁﬂﬁxﬁﬁpgﬁlde

m xture and concentrated with a rotary evaporator under reduced pressure.

1.54 g of product is obtained. Stage E:

N-[7-](2, 3- 0-car bonyl - 6- deoxy- 5- C- et hyl - 6- C- net hyl -

4- 0- met hyl - . al pha. - L-| yxo- hexopyr anosyl ) oxy] - 4- hydr oxy- 8-

met hyl - 2- oxo- - 2H 1- benzopyr an- 3-yl ] - 2-f®t hyl - propanam de 0.55 m of

pyr'd'neaﬁﬂ%ogs sghuggohsBEUEMHYEmCHQQEbggdeai@ Lt £ edugetodrppubsesinto a

m xt ure of

net hyl ene?.. EHIB&léel ¥héqﬁé§gg?t ﬁﬁé?ﬁng%gvﬁagﬁTZ%ﬁggO%%%e?gog%?g%|on

one hour jsheaupedr ed iEbtooRednbyotxardchienl witbnmethyeué upnhgdidgen

phosphat e f&élomed ngggracglg Q%t?l 9?59¥59”§n8hEQﬁ&QﬁtrgbfoHrgﬁﬁb

phases a8 Na8Red1tdr "84S ¢ 1'r 4-c3hcent rated sought
product mg ofbtaugbd. psPdgetFis Obtalned

N-[7-[ (6xegeysa- - %ﬁh¥|66d€b§§tbyt étoMEBh&LmetﬁbphﬁrO methyl-3-0-
-L-l yxo- anosK oxy] é L i

2H 1- benddpyrash3 iy EyﬁéPﬁyP ﬁﬁbﬁ RRAREL) A- Pﬁ?ro% t¥#?ai ning 303
t he prod%@&o@@rbhasygneky@us -Ayagexy58amedhy et harot-2Bnt-Redzapyoéna
14 Cctob 0 a ueous on of ' sodi um hydroxide is agitated
hour s. %0 ﬁﬁ éf gtT Sﬁghgg%utlon of sodlun1hydrogen phosphat e
poured in foIQéﬂemgbyfekhﬁaprpdncﬁn@ﬁ RRE hprentoen| dFage, 4washrhg wi

c

mg o
0.
fo

th

water, d%ﬁh@@hg&%b&h@ kag andl@@nﬁ@nsfaknoardzzga HBC?&l@PﬂQ@LOPFOdUCt

obt ai ned [& deoxy-5:C e f 4
[ (5- nethymﬂﬁﬁrayﬁpal §n9| éérﬁanyﬁ) Féﬁ flEh 9§8€ Hyl"5-met
hexopyra@@&ybﬁ@éyboﬁymmdéoxyeBag&thybd2foxo42hb&rbea20@mbaﬂnt

m ot iRy PRBERam AL, “6REOR ST boak S5k yer ot B drop s oo !

undec- 7- émepqae@us5zo&gt@ﬁnzoz godihehhoesesny| PEofRRaLe, 2followed by

extraction with ethyl acetate. The organic phases are
combinéd, dried, filtered and concentrated. 260 mg of crude
sought product is obtained which is purified by
chromatography on silica eluting with a methylene chloride
methanol mixture 95-5. 110 mg of this product is taken and 27
microlitres of l,8~diaza—bicyclo[5}4,0]—undec—7aene and 3 ml
of methylene chloride are added. Agitation is carried out
for 1 hour at ambient temperature, followed by pouring into 3
ml of a 1 M aqueous solution of sodium hydrogen phosphate.
Extraction is carried out with methylene chloride. The
organic phases are washed with water, combined and dried over
magnesium sulphate, filtered and concentrated. 100 mg of
sought product is obtained.
M.p. = 140-142°C.
EXAMPLE 9: (2-propynyloxy)-carbamic acid 3’-ester of N-[7-
[ (6-deoxy-5-C-ethyl-6-C-methyl-4-O-methyl-.alpha.L—~lyxo-
hexopyranosyl) -oxy] -4-hydroxy-8-methyl-2-oxo~2H-1-benzopyran-
3-yl]-2-methyl-propanamide

303 mg of the product prepared in the stage before last
of the previous example, 3 ml of pyridine, 60 mg of lithium
perchlorate and 610 mg of O-propargyl hydroxylamine
hydrochloride are agitated for 50 hours at ambient

temperature. The reaction medium is kept in a freezer for 3

thYI 3-0-

5
or
i's

is
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2



pyrrol carboxyl ate are agitated for 4 hours at anbient HQ$ e The
reaction nmediumis poured into 20 mM of a 1M aqueous soﬂ BHPLE g%dium
hydr ogen phosphate, followed by extraction with ethyl acetate. The organic
phases are conbined, dried, filtered and concentrated. 260 ng of crude
sought product is obtained which is purified by chromatography on silica
eluting with a nethyl ene chloride nethgyol m xture 95-5. 110 ng of this
product is taken and 27 mcrolitres of

1, 8- di azadbiyeychgfibade] ayadactdrenenands 3thén phured hyheselchhorote are
added. Agj Lo i ried r ient, e at

fol | owed ké%%%u?P%goﬁﬁé Bg egrga?LQEElﬂrgHu%%%% SO|UtI%% gggéodﬁgn1hydrogen
phosphateorgExﬂﬁaEhﬁ@ﬁsl%r@aW@Bbﬁdou@rhﬁ@hoﬁ%iHV¢@@@§%wm(ﬁmtEhaqme organi c

Ph?fes aa§1$g§963 &h?hc$ﬁ&§ﬁtr§@€@'n@ﬂoaﬁ§ Q{'ﬁ%b&ﬁ@% 1§W6%f§iﬂ@%sukfgate
| ere n concentr 1S O al ne =
140- 14zoc~ﬁ‘mmEp§n?aegr%bm%w%?@%m%r? - R N[ 7-

[ (6- deoxymbthykehy| clbl & N¢hydtdaPe et diyh ) . al Phand.-d§ x0- 3/2

heXOpyran?%ﬁh%lgéﬁérlcg¥938%%% §E$$W%h s @* 05 2kt banzol

3-yll-2-ne propana e product preparé |n the st age
before | aEFePMath@n@EVI'bﬂs('éxﬂm@ - B-btaf, et nel 0 Golphy of1 44t hi um

per chl or akgaabey 18- M1 GimOeis ;@fﬂég W IX SUB Gy -0} o1 d. ey ag.e
agitated ggr Sgyﬁ%)urtsrp%t Ig tggperature Thﬁel%?eactlon Jsrared)gﬁmls kept

in a freebb&Frigk %lﬂ%l&T%’ﬁé]r R sEA Tkl s 1 ARt % s Agan T o s

t hen pourza-1i+benddpyitamwi2-owéer foll owed by extraction with nethyl ene

chl ori de. rg h ar hed e V Si ul phat e,
filtered -&la;%i%ﬂgceﬁ{gra 4 af?ltﬁ) 3 d Vf%hro u t]]I gz (%o al“}%ymc (SJ] s purified
by chr onalnwg@mlmrswlmtn@tmhymhﬁmwmﬂemm 95-5).

170 nmg of a 3/'20 e W O 5 B Grdh AdHd. 43 ABtARL Na®d Bi1d o£5- 25 mixture.
Preparatlé)qD [ 7TR- (7. alpha 8.beta. 9. beta., 10. alpha.)]-4-
romobutane in

00 ml of THF is introduced into a mixture
containing 43 g of magnesium, 100 ml of THF and an iodine
crystal. The reaction mixture is placed under ultrasound. 1.7
1 of THF is added. The remainder of the dibrominated solution
is added. Agitation is maintained for 2 hours 30 minutes. A
soclution containing 80.37 g of delta-lactone of 2-0O-methyl-
3,4-0-(1l-methylethylidene)-L-arabinic ac¢id and 1 litre of THF
are added at 17°C. Agitation is carried out for 4.5 hours at
ambient temperaturé} The reaction medium is cooled down to
0°C and a saturated solution of ammonium chloride is added.
After decanting, the organic phase is removed and extraction
is carried out with a solution of ethyl acetate with 20%
heptane, followed by washing, drying and evaporating to
dryness. 111.85 g of sought product is obtained. |
Stage B: [3'aS-(3'a.alpha.,7'.alpha,7'a.beta.)]-7'-methoxy-
dihydrOHSpiro[cyclopentane—l,6’~[6H]—l,3—dioxolo[4,5—
c]lpyran]l-4’ (3aH) -one

221 g of PySO3 is added to a solution containing 111 g
of the product prepared in Stage A and a mixture of one litre
of methylene chloride, 1 litre of DMSO, 0.607 1 of
triethylamine. Agitation is carried out for 2 hours at
ambient temperature.

The reaction medium is poured intoc an aqueous solution of

sodium acid phosphate followed by extraction with an ethyl



hydroxy) -7-- [ [10-nethoxy-8-- [r(tetrahydro-2H pyran-2-yl X = 9-
[(triethylsily)-oxy]-6-oxaspiro[4,5]decan--7-yl)oxy]-8- né%{lgiﬂtc%e){]zomg

2H 1- benzopyran-2--one Stage A

[4S-[4. al pha., 5. al pha. (S*)]]-2, 2-di net hyl -5- (1-

hydr oxycl opent yl ) met hoxynet hyl ] -1, 3-di oxol ane-4-nmethanol 20 m of a

di bronobut ane solution (106 m of dibronobutane in 20.0 mM of THF) is
introduced into a m xture containing 438g of magnesium 100 m of THF and

an i odi ne | . it mxtyre i ced; Ul t ound. 1.7 1
of THF is aa%%%a;g&mhee%nrge?%ggrﬂgfe t{ﬁeq&i'b?%%ghgt' eglgg %It ﬁglr'\l é?? added.
Agi t ati on SERAAFHIANP FBYESBourd -30 InPhuteyInA PEBfuEtohScBREaLRPAY

80.37 g ofs@d a1 auren® .efl p2reQ-, wetkhyha, 10.beta) 1-10~methoxy-6-
3,4-0-(1-net %D.et hyJ isge_raee)c-aL-e-_qr abignic.agid and 1 litre of THF are added
at 17C. AGHRRGP % Tarti%88%dr ° o 4 8 hours at anbient tenperature. The
reacti on medi urhS7 rdogifed downM soloCiandod dabuknledusshiminohydfidemoni um

chloride i, adfgine Afd @ladecant LBYc ﬁ:B_eao%gﬁmﬁoﬁhé§§t5§nif§§0?ﬁd338@

extraction. is carried ouﬁjﬁ\é\nth a sol ution of eéwlai\cet ate W 0%
n

hept ane, {319 QRFUSF s ilsg PrEryPHG §ha9&vapor t8f dF§ness. 111.85 g

of sought Agriachidion s soliaaimed. oGtage B3°C for 1 hour. 1 litre of a 1 M

[3'aS- (3 | 7' al 7' a.b A7 - Vs .
di hydr o spRaltess 6)pfe%to§iﬁgml?g'd- ?%Ef%,léf“d?%g%[E?E?racfepi?a%?d?i' (3aH)
-one 221 dwiftamises iiss caddégdt oud fokuilbominvheai ak ngukieny of the product

prepared igy & AANGHR HAlWi8n0hefRBnl KT BxtPhcPBE MY EREAgNLOR | de, 1
litre of DVMBO 0.607 1 of _trlethilamne. Agitation is carried out” for 2
hours at %a&ﬁt‘h@@é‘ﬁaﬁ‘&ﬁé}lrﬁ’h “tealt!®PBR HEHFBW?EGEOE?%I VhHER salt

agqueous s@latidQn difi eds @@iduRvapbdapbaspbatieyhekkowere bye exduactboaimesh an
eI LSO 8000 0 gL AL B EBLODECD BTy e ST
obt ai ned. scltagenCof] 8R1p8ualiphacig. ahpghap20mbets) ¥atl9r - het hoxy-Beurs.
oxaspi r of 4nr] +4&ca1en’ mBdduk’ 18! cooled down to ambient temperature
followed by filtration and evaporation to dryness. 49 g of
the sought product is obtained.
Stage D: [7R-{7.alpha.,8.beta.,9.beta.,10.alpha.)]-7-[(8, 9-
dihydroxy-10-methoxy-6—oxaspirof4,5]-decan-7-yl)oxy]—-4-
(diphenylmethoxy)-8-methyl-2H-1-benzopyran-2-one
45.30 g of DIAD is added dropwise at 0°C to a mixture of
49 g of the product of Preparation 3, 73 g of
4-(diphenylmethoxy)-7-hydroxy-8-methyl-2H~1-benzopyran-2-one
prepared as indicated in Preparation 6 and 59 g of
triphenylphosphine. . Agitation is carried out for 1.5 hour at
ambient temperature. 1 eqguivalent of triphenylphosphine and
of DIAD are added at 0°C. The solvents are evaporated off
followed by taking up in ether and the sought product is
obtained.
Stage E: [7R~(7.alpha.,8.beta.,9.beta.,10.alpha.)]-4~
(diphenyl-methoxy)-7-[[{8-hydroxy-10-methoxy-9-
[{triethylsily)oxy]l-6-oxaspiro(4,5]~decan-7-y1l)oxy]l-8-methyl-
2H-1-benzopyran-2-one
15.21 g of triethylsilane chloride is added at 0°C to a
solution containing 48 g of the product of the previous stage
and 400 ml of methylene chloride. The reaction medium is

agitated for 1 hour at 0°C, washed with a 1 M solution of



157 m of a 1.5 Msolution of dibutylalum nium hydride §nd.Rpdessod s added
at -5Cto a solution containing 56 g of the product of the previous stage
and 300 Ml of THE . Agitation is carried out at -3C for 1 hour. 1 litre of
a1l M solution of sodium and potassi umdouble tartrate i s added.

Agitation is carried out for 15 mnutes at anbient tenperature. The
reaction nediumis extracted wth an et h}’ acet at e- heptane m xture 1--1,
washed with water then with salt water,~dried and evaporated to dryness.

The resi dug,@btmi H88d pBosghaBd Edrﬁrﬁsgﬁq-«iifhtmﬁ:@‘ esence-iafd.183hert of a 0.1
N solution of sulghurl c acid

t
reacti on nBHPEWTFsCREBTRY dbwn” 5015%?%5?8?%%&6 !ﬁlulrlca % 31483\%% “blt-w 2
filtrati onmankyeyapocialbohds oadke yores smixOuxe o39-1 Hdregoughith @ dmicxeri%

bt ai ned | i
e R el Ll LB o s

(di phenyl nepkabx§9- 8- met hyl - 2H 1- benzopyr an- 2-one 45.30 g of DIAD i s added
dropwi se agtQ&etp: a[mmxwr@lpﬁa 49, 1ge 0 . meo@rra)d,wat LfpHRr.eparsation 3, 73 g

f  4-(di h d
gs mdfciat?é%n%ﬁew pIB %’R }’g—? aﬁﬁlgfe@ﬁ thr:_t) enyl p osI{)alnzr%g %&%ij{ ?gﬁr i65
carried ouylfoxyl- 5-hbﬂtrmthsahfblbmomé}"rp@%iﬁmlrol[%cﬁjlwﬁﬁl@ﬂ—
triphenyl p{??fgﬁ?ﬁ;p ?aﬂé‘t%ﬁb Bﬁ@@éﬁzé‘ﬁ’?@%ﬁi Qe The solvents are

evapor at ed taking up 1n ether nd t he So%%a d roduct is

obt ai ned. Stage’ 27 [TR-9%. d%)‘rf%\lhiedlb%l?%ra@ 4 & Ol@‘galoﬁhQ ene
(di phenyl - st RSN c-dcid iﬁeh&ﬂﬁ@dYtdOanﬁmimnﬁbnSbontalnlng 28.1 g of

[(trlethyIS|Iy [ as |ro 5] - dec hyl -
2H 1- benzop§¥ é%Wé ié 1([5 }%\let#ﬂ?%l Ié/arlhaeoz%q Oride is added at OC to
a soluti omcknhcbaomet\garzﬂes g Z@cjltdifenpm odﬂwabflqdle)lm didanus staget and 400

m of meth n " ea541 OR PEAUBAS AGld ARttd andl diur at 0C,
washed wi t#ﬁfﬁ ﬁ/l %F%t?%%}-o 4§%ct ober 2003 "
reaction medium is agitated for 20 mlnutes at ambient

temperature and washed with water. The organic phases are
dried over sodium sulphate. The product obtained is
chromatographed on silica eluting with a heptane-ethyl
acetate mixture 4,1. 16.81 g of sought product is obtained.
Stage G: [7R-(7.alpha.,8.beta.,%.beta.,10.alpha.}]-4-
hydroxy)-7-{[10-methoxy-8-[ (tetrahydro-2H-pyran-2-yl)oxy]-9-
[ (triethylsily)-oxy]—-6-oxaspiro(4,5]-decan-7-yl)oxy]-8-
methyl-2H~1-benzopyran-2-one

A solution of 16.19 g of the product of the previous
stage, 150 ml of THF, is agitated under hydrogen atmosphere
in the presence of 810 mg of palladium on carbon. After
filtration, 15.1 g of sought product is obtained.
Preparation 6: 4-(diphenylmethoxy)-7-hydroxy-8-methyl- 2H 1-

benzopyran-2-one
Stage A: 4-{(diphenylmethoxy)-8-methyl-7-(tetrahydro-2H-pyran-
2-y1l)—-2H-1-benzopyran-Z2-one

55 g of 4-hydroxy-8-methyl-7-(tetrahydro-2H-pyran-2Z-yl})-
2H-1-benzopyran-2-one is introduced into 250 ml of anhydrous
dimethylformamide heated to 40°C, and a solution of 58.3 g of
diphenyldiazomethane in 250 ml of DMF is added dropwise. The
addition is made over 3 hours while maintaining the
temperature at 40°C. Several portions of 3 g of
diphenyldiazomethane are added again and agitation is carried



sodi um aci d phosphate, rinsed with water and dried. The rcpcgog)ct 613[1a| ned
is chromat ographed on silica eluting with a nethyl ene c or| one
m xture 99-1 then with a toluene terbutylnethylether mxture. 28.37 g of
t he sought product is obtained. Stage :

[7R- (7. al pha., 8. beta., 9. beta., 10. al pha.)]-4-

(di phenyl - net hoxy) 7- [[10 met hoxy 8-[(te, trahydro-2H pyran-2- yl)oxy]-9-
[(triet hyI si |l y) oxyl - 6- oxaspi ro[ 4, 51- deca®- 7-

yl') oxyl - 8- net hyyd - Qd'ﬂiel HRANZ QRY raP2- Olrlf'e 7re'§a7cﬂ7ﬂonofme%i1%np'lry Ql@érda'ln%%d 400

ng of parato] uepe honi ¢ acid are added to a solution contai ni ng 28

of - the product o'iru]t rp“‘rce\/eit(ﬂ?sr st ALARTBD SHL U ongiich Mesheet Wark
Agi tation ds apreded smitutfiam b haourdiatm baniaxeardinatt%rmeﬁ&huraesoigﬂh@m of

bi car bonate Aas (adj eq,”ang‘,ltgp]ew d:eea}:ct WI’I’EC%I um | S Agl tagt_% r]r:‘%glrgnglym nut es at

anbi ent terrper ature wat er . he O arﬁ dried
over sodi Lﬁﬁ&:k?ﬂrpﬁfeﬂ{cél trhelpimedsct  dhreainesd dus l@hla@rxma(tgldaphednon silica

| ut tdordiant anerat e 3 t o 8
or oduct .V“s %bt Al S ‘m‘sm SNELLA E"ﬁ;‘@%* N TR R

hydr oxy) - [t(tl(-:?‘ttdiﬁftﬂ’ro 2Dp P 84 - ?oyﬁfléx?]foguc’t is
[(triet hylcﬂjﬂam)nemkyl 6 oxaspi ro[ 4, 5] decan 7-yl)oxy] - 8-

met hyl - 2H-1- cSO' 16.19 g of the product of the
T SRR i g i

previ ous stage 1s aglt ‘under hydrogen atnosphere in
t he presei@dst B31drgiphepalrgdhomyon’chydonxyABteethiil-2Halton, 15.1 g of

sought prw%py&a@bgabﬁ@d Preparation 6:
4- (di phenyl nmet ﬁgxg%l rTédroxy 8- net hyl - 2H-1- benzogyran 2-one Stage A
4- (di phenyl et 8Lnat AyP Y- FPLLFARYIPE- D¥ABgFAROTIC acid in

2-yl)- 2H—ﬁe&@mn@ﬂyﬁanaad956t55ags@ﬂutlon contalnlng a mixture of 20

4- hydr oxy- h etra H- - 1-benzo ran 2 e i's
i nt roduced %l-ﬁtg §)§8Zinﬂ: %)rf e 8rou Eé mtlhy)ilf %?’ﬁé%ﬁ%mﬁgé?'g% g 4 . and
a sol uti oftloPf58e8hgnef - dﬂph‘éﬁ‘}héﬂazaneahamedl auR560oni 2 ool ats added
dropw se. akbgen®ddihp@Pat SrBBARAO¥RE 30NOUAEsWALL € TRLOE 2 04 NY: £ hepy

residue is dispersed in absolute ethanol cooled down to 0°C.
The insoluble part is separated and rinsed with ice-cooled
alcohol then with sulphuric ether. After drying, 15.53 g of
product is collected which is dispersed in ether, separated
and dried. 14.54 g of séught product is obtained.
NMR 1H (300 MHz, CDC13, ppm)
& 2.31(s, 3H), 5.62(s, 1H), 6.35(s, 1H), 6.78(d, 1H,Jd= _Hz),
71.75(d, 1H, J= _Hz),6.99 to 7.10(m, H),7.30 to 7.42(m, _H).
EXAMPLE 10: [7R-(7.a.,8.B ,9.B8 ,10.a)]-{(2-propynyloxy) -
carbamate of 8-hydroxy-7-[4-hydroxy-8-methyl-2-oxo-3-
(benzoylamino)—2H—1—benzopyran—7—yl)—10—methoxy-6—
oxaspiro[4,5]decan-9-yl
Stage A: [7R-(7.a.,8.BF ,9.B ,10.0)]-4-hydroxy-7-[[10-methoxy—
9-[(triethylsilyl)oxy]~6—oxasp1ro[4,5]decan—7—yl]oxy]—8—
methyl-3~(phenylazo)~2H-1-benzopyran-2-one

Aniline (1.44 ml) is added dropwise to an aqueous
solution of hydrochloric acid (27 ml) cooled down to 0°C.
This mixture is agitated at 0°C for five minutes. An aqueous
solution of sodium nitrite (1.18 g: in solution in 10 ml of
water}) is then introduced dropwise. After agitation for 20
minutes at 0°C, sodium acetate (8.41 g) is added and

agitation is carried out for a further 10 minutes. Ethanol



tenperature at 400C. Several portions of 3 g of dlphenyl i ne e are
added again and agitation is carried 14 October 2003 30 1qé$§&§?5§ﬁg hour

at 40'C. The reaction mediumis poured into 2 1 of sulphuric ether. The

~organic solution is washed with an aqueous sol ution of sodium bi carbonate,
with a solution of soda (0.1 M, with water and with salt water followed

by evaporation-to dryness. The residue g agitated in an isopropyl

et her-hexane mxture (1-2) followed by s garatlon The insoluble part is

drled 20. SIﬁJ@ﬂJscwgwmemr@@@@w i s Stabtlaaned °CTLE @HZGiZoACGET[595650~ Rf

0.44. Stage & gyl dispenyhgephoxy)y dmsgg,oyxm hixhogbh
benzopyran 2 one t|on o] roc Ior| aC|d in
met hanol i g &ﬁﬁé@nﬁ§§§‘§§rﬁﬂF€ﬁ“@oHﬁéPﬁWhg9a[ﬁﬁ%ﬂ@ﬁéYéﬁliﬁlgoéﬁ}tﬁe product

of Stage onuybuﬁo[qfsqu@hbanonguhaag aedméeﬁylﬂbHOﬁ H@hB@P9kanAQLBﬁE'0“ i's
carried outff?&_z ho yrs a nt tingeratgée gn the _solvents are
evapor at ed “of P@Ql e |s |§88 §8d*Pn Hp%dI Gfe TRFhaRoEnESBPEEeHown
to OC TN@qusgbubl@hparmlxsusepasaagdtanddrfnsedomtyhmuﬁetegohedo c

al cohol th Wi hupi e dE¥EB9an oduct
col l ected 3Efkﬁ%?§§gkg %?é%&gﬁﬁ %Sh r%gégp%¥g?e gga Olﬁ

sought pro&@@ﬁuﬁsdéﬁﬁgFﬁéﬂn RIVRSPRe 8O0 (M, 1@DC13) - ppﬁthaQtBQQslS3FD
5.62(s, 1Hbaralaa(sut1hmth6aZ8Ad0E&bhéptkﬁé,mlztﬁééd(lth J= 4. 6.99 to

7.10(m H) 30.to0 7R 7.cc.,8.P9.p
10. cx) 1- (Zb% 86&%y§8 %gn%ag%awagéﬁ%Fhlth wa héen dried over sodium
8- hydr oxy- $UP@hhydvofylseneﬁhyhdZeouoeﬂtrated to dryness. The sought

b | b 0-net h 6- iro[ 4,5]d -9-y1
Srage xR b e R L O Do et hoxy ) oA
9-[(trieth§E§EE¥E)o&y? 67 o%as%rﬁo{& %]d@%athh9+Eb&y? =~@ithydro-10-

net hyl - 3- (pbenyk@ze)oRbkd i beNZOPYddPar-DIEL ] oxy] -4-hydroxy- 8-methyl-3-

{phenylazo)-2H~1-benzopyran-2-one

A solution of tetrabutylammonium fluoride (1M in THF; 20
ml) is added dropwise to a solution, cooled down to 0°C, of
the previous product in anhydrous tetrahydrofuran (170 ml).
The temperature is allowed to rise and agitation is carried
out for 1 hour at ambient temperature. Tetrabutylammonium
fluoride (1M in THF: 20 ml) is again added and agitation is
carried out for a further hour. The reaction solution is
poured into an aqueous solution of sodium dihydrogen
phosphate (100 ml). Extraction is carried out with an AcOEt-
heptane mixture (80-20}. The organic solution is washed with
water then dried over magnesium sulphate, filtered and
concentrated to dryness. 9 g of crude product is collected
which is purified by chromatography eluting with a
dichloromethane-acetone mixture (94:06).
Stage C: [3"aR-(3'a.a.,4'a.,7'a., 7" a.a) | -4" - [{4-dihydro-8-
methyl—3—(phenylézo)~2H—l—benzopyran~7—y1]oxy]—7'—methoxy—
tetrahydro~5piro[cyclopentane—l,6’[6H—l,3]dioxolo[4,5—
clpyran]-2’-one

The mixture of the product of Stage B (2.42 g) and
carbonyldiimidazole (1.6 g) in anhydrous tetrahydrofuran (30
ml) is heated to reflux. After forty five minutes, the
cooled reaction mixture is poured into an aqueous solution of

sodium hydrogen sulphate {10 % sol.: 20 ml) then extraction



Aniline (1.44 m) is added dropwi se to an aqueous solutlor}%l héBB chloric

acid (27 m) cooled down to OC. This mxture is agltat O/ or five
m nut es. An aqueous solution of sodiumnitrite (1.18 g: in solution in 10
m of water) is then introduced dropwi se. After agitation for 20 m nutes
at OC, sodiumacetate (8.41 g) is added and agitation is carried out for
a further 10 m nutes. Ethanol 14 Cctober 2003 31 (30 m) is then added.
Still at 0C, a solution of [7R- (7.a.,83§ , 9. R,

10-(X)]'4Jﬂydﬁﬁﬁﬁflfkﬁﬁﬂmnﬁﬁlhﬁk%l%romethane The organic phase is

[ (tetrahy yr an 2- oxy]--9 tri I5|I
oxaspiro[4L§TH£égﬁr73ﬂ Hé ﬁ%% H&ﬁz%ﬁi%&ﬁLfaBﬁ8n gpd .
Preparailcﬁvéﬁoﬁﬁilﬂﬁ WWDbeynems30Thb m&sIHEe|SS|phmmdmeddbydropmnse Thi s
m xture i g,a¢tAled Lok f Wts)il";{'c%m €3 udt n8Cyicthe B?éﬁ&b%mé‘eh%bm i's

poured into an-aqueous “sol ution of _sodium di hydrogen phosphate (I M 100
). Extr&Q9tens Sixtars & Sod \M2t|«°f5aﬁ BECEREhEFPIRE RFREUFE t2: 1). The
organi ¢ s@ditliedrdds washed with water then dried over sodium sul phate,

filtered %gd cog;eq%ra%gq?no gryqe§§rgThe goughtd] od%%§ LS. %ollected in

this way.
9- d|hydrolh@hxnarﬂoxytﬁydx@spmpopﬂ 5rdeoanPYthraxle4XMdebxWeShnBVhyl--3-

(phenyl az@et%é‘hyh’r%e-@?l@ér %?'Ca_op%ﬁ%aﬁ‘esql 8 irgn-9f 3485 6aByLyh agmpni um

fluoride (1M in THF; i s added dropwise t6 a solution, cooled down
to OC, of PYH#&Ip2éviosEs product in anhydrous tetrahydrofuran (170 m). The
tenperature isTakl esedtion bgetaBdpagiihati 60 tReCprevelusOsitadOrid hour at

anbi ent t erature.. Tetr tylamoni um fluoride.(1 n_THF: 20 ) is
S0al - addE R A EAt PO 0 M3 PR eu BhEorsTYaFareher Rburto Rl bacti on
solutioniuemg@nmaneunun aheagueoeascsobiit PANCofl 0s88Dufr dibydly pgender a

phosphat e Lon r Y . hept ane
m xture (§‘ ﬁg g%%% sohﬁ%%gnk?gg%aﬁ% gkég Eﬂeagég%ﬁ%ﬁgniﬁrled over
magnesi umcSTRdRAEe, ffhret eréalynl ieonéémipated by Hiyheakion Foblovedde

product i $Ccla@etr@d8ion to dryness. The residue is concretized in an
ether-pentane mixture under ultrasound then isolated by
filtration. Aftexr drying, 1.85 g of sought product is
recovered.
Stage E: [3'aR-(3"a.a.,4'0.,7'a.,7"a.a.)]-N-[4-hydroxy-7-
[ (7" -methoxy-2’ -oxo-tetrahydro-spiro[cyclopentane—-1, 6’ [6H-
1,3]dioxolo[4,5-¢c] pyran]-4'-yl)oxy]-8-methyl-2-oxo-2H-1-
benzopyran-3-yl]-benzamide

Triethylamine (177 pl) is introduced dropwise to a

suspension cooled down to 0°C of the product of the previous
stage in dichloromethane (5 ml). 134 pl of benzoyl chloride
is added by syringe. The féaction solution is agitated for 1
hour at 0°C. Triethylamine (18 pl) and benzoyl chloride (13
pl) are again added and the reaction mixture is agitated for
a further hour at 0°C. The reaction solution is poured into
an aqueous solution of scdium dihydrogen phosphate (1 M: 100
ml). Extraction is carried out with an AcOEt-heptane mixture
(80:20). The organic solution is washed with water then
dried over magnesium sulphate, filtered and concentrated to
dryness. The residue is purified by chromatography eluting
with a heptane-ethyl acetate mixture (2:1). 420 mg of sought
product is obtained.
Stage F: [7R-(7.ux.,8 B 9 B.,10.a )]-(2-propynyloxy) -



which is purified by chronatography eluting with a d'ChH949 thagﬁ acetone
m xture (94:6). Stage C. [3'aR-(3'a.a.,4'a.,7 (x.,7" a.a)] qu %ydro 8-
nethyl-3-(pheny|azo)-ZFF1-benzopyran--7-y1]oxy]-7' met hoxy-

tetrahydro-spiro[ cycl opentane-1,6' [ 6H 1, 3] di oxol o[ 4,5- c]pyran]-2'-one The
m xture of the product of Stage B (2.42 g) and carbonyl diimdazole (1.6 Q)
i n anhydrous tetrahydrofuran (30 nl) is heated to reflux. After forty five
m nutes, the cooled reaction nixture i S3poured into an aqueous sol ution of

sodi um hydg.agen, SuLPBR (309450 {420y dbd.c DEnExhy 2C 1 gRo19- Ot ober 2003

32 is carried out w h di ane e organi c phase is dried over
magnesi um $bkepAaydansne bnld- bybﬁﬂF@Pﬁ¥@@h7ahhl VApRFRP¥BNPT o dryness. The

resi due |sogggbﬁkg@4by]dg@g@n@Lpgraphy on S|I|ca el uting mnth a

col l'ect od. St agh DFpargrlpirbofyanin) a2 o) e ISR P PRl d S

hydr oxy- 8- i82hwply) 2a ox 0aQdted - beﬂ@@@%l@ﬁly ¥$]®x§?lqtl®®t%6x¥he PrOdUCt

tetrahydrog%ﬁg[gy&b%@gt apgad, bnl St laBhdi @afﬁi@cﬁ%ééﬁlpo@avé@n]z; -m2j . --one
The sol ution of r oduct o? the

pr evi in tetrahydrofuran (30
m) is V|93P8u§ﬁ905§??a?%ﬁl%T éﬁb?%h?at?gn%% ?uge day$ ThelPrehnce of Pd/C
(0.250 G i@m%%rauﬂder aThgdf@geﬂlamn@smet@n f&tpmuﬁfmtynmdrmme?q??@usd
reaction is et e cal a t r on foll owe
%H ?g F lHWhe &¥§%dﬁe %ﬁﬁAP@ gﬁ?hy iéé ﬁ&f

by evaporaFl re concr zed Th an et her- entane
m xture unEatrathasouadcaheneds@mat@dt%yanf$¢@$%ﬁ¢%ﬁtaﬂﬁtmﬁxtﬁy¢n 04.85 g

F;,Z%??QFaﬁg?dzc&héSor§§ﬁ9¥e§§€ut§$§9§sE%a$%§§_f%gh water then dried
[ (7' - net hoRyez mé%e%wawaplaaé%n %%%%%@%%n%o%%m’[f@%ed to
1, 3] di oxol gi-4nes6] YT and - 4f - cyhdOxydudh trep hydu@e ok®-abtdined which is
benzopyran Ero aLog?§B%§€19§ silica eluting with a dichloromethane-
methanol mixture (94: 6). 263 mg of sought product is
obtained.
EXAMPLE 11: [7R-(7.a.,8 B.,9 B.,10.0 )]1-(2-propynyloxy) -
carbamate of 7-[4-hydroxy-8-methyl-3-{(2-methyl-l-oxo-
propyl)amino] -2-oxo-2H-1-benzopyran-7-yl]-10-methoxy-6-
oxaspiro(4,5ldecan-9-y1
Stage A: {3’aR-(3'a.a.,4'a.,7'da.,7"a.a.})]-N-[4-hydroxy—-7-
[ (7' -methoxy-2’ -oxo-tetrahydro-spiro[cyclopentane-1, 6" {6H-
1,3]dioxolo[4,5~-c]lpyran] -4’ -yl)oxy]l-8-methyl-2-oxo-2H-1-
benzopyran~3~yl]F2—methyl—propanamide
A solution of 810 mg of the product of Stage C of the
previous example namely [3faR—(3’a.a.,4'a.,7’a.,7’a.a.)]—4’—
f [4~hydroxy —8—methyl—3—pﬁenylazo)—2—oxo—2H—1—benzopyran—7—
vlloxyl-7" -methoxy-tetrahydro-spiro[cyclopentane-1,6" [6H~
1,3]dioxolo-[4,5-¢c}pyran] -2/ -one is subjected to
- hydrogenation for 2 hours under an H; atmosphere in the
presence of palladium on carbon in order to obtain the
corresponding 3-amino product. The reaction medium is
filtered, rinsed with THF and the solvent is evaporated off.
10 ml of methylene chloride, 240 pl of triethylamine then 165
nl of isopropylic acid chloride at 0°C are added. Agitation
is carried out for 1 hour at 0°C diluting with methylene
chloride followed by washing with sodium acid phosphate and

chromatography on silica eluting with a hexane/ethyl acetate



Triethylamne (177 pl) is introduced dropwise to a susp d down

to OC of the product of the previous stage in dlCh|OFOﬁ§9§%ﬁ§x{%8h? 134
pl of benzoyl chloride is added by syringe. The reaction solution is
agitated for 1 hour at OC. Triethylam ne (18 pl) and benzoyl chloride (13
pl) are again added and the reaction mxture is agitated for a further
hour at OC. The reaction solution is poured into an aqueous sol ution of
sodi um di hydrogen phosphate (1 M 100 m34 Extraction is carried out wth

an AcCEt - hep tyre, ( he or.gani ¢ sol ut.ion is washed with
wat er then %I%lplg oé\(/e#j Tag I’é%(l) un%su phalET HIIH ]fndjbtc?rﬁbeﬁ:{]r ated to
dryness. Thet2esiBuel 18- bhrqtfd%dib)ﬁ &rrdr@atoograp(wmqwnnqow)t—h a .

hept ane- et A R4 @) & 11 X4 i ckly - 1402 17 1073 S0l crpnaducl 5 obt ai ned.
St age F: [7R—(§@(% - pr pynyl oxy6)

Oct ober 20037 4%Y* cad?%t% %T°'§thdr%EV°P%r@%fdrY&%y 18-Sty e oxo 3-
(benzoyl am exo)s2ted henzbpyearart-Alyl | _ 10- - met hoxy- 6-

oxaspi ro[ 4, 5] dega oA r 822 nd I i h| um
perchl orate g:\ %ng_l.l_%grleo%a Q%%sl%cgggslg\%%é togeé:@lso Gt Qﬁ%of)ft 8 pr oduct

of the pr e\l?ltﬁ}él@{saﬁetai%fpﬁ{ idighe {{ dricadrevery Ipdtvalsiexvd amfine atide 138acwi on

medi um i s @ittt Perbrdays anRROKANLE eriakune. afhekeackion
solution is poured into an aqueous ZSOl ution of sodi um hy drogen sul phat e

(10 % 100 WIS BLTRANGH S 104 Ai-ed IGYE -wi tTIkl‘eaﬁeA&@P“héﬁ 4k ORi ABur e
(80- 20). 'If:lmmaarogamt@ sol1Wt% aryuesuwashéd twicihh o\ﬂatse:mhhehydlrbgan over
Tegner! o Sl fid LS AN AEILET L0 WIEKDS RerdRE SPpoh o et

sought pro c I's obtalne romat ographed on Srifes ng with
a di chl or orf&tSi@tE mitdioll - flilce ofganie) Ph%@ g dfisdught! pheduct is

obt ai ned. E%ﬂN%%Esl%re[ERa@Br%te% Bff: Phb proagct 8btainad(2sPropynyl oxy)

- carbamate of 7- roxy- 8-nmnme 2- et - 0XO-
propyl ) ani (BY-24 @rz" fdbé’ﬁzéﬁ}rléﬁ ?lw fmgow&g%'lhaxyegbylene

chloride/ethyl acetate/acetic acid mixture 80-20-1 and 310 mng
of sought product is obtained.
EXAMPLES OF PHARMACEUTICAL COMPOSITIONS

Tablets were prepared containing:

Product of Example 10 150 mg
Excipient g.s.f. ‘ lg
) Detail of the excipient: starch, talc, magnesium stearate
Product of Example 11 150 mg
Excipient g.s.f. 1l g

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

PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION
A - Method of dilutions in a liquid medium

A series of tubes was prepared in which the same
quantity of sterile nutritive medium is distributed.
Increasing quantities of the product to be studied are
distributed in each tube, then each tube is seeded with a
bacterial strain. After incubation for 24 hours in an oven at
37°C, the growth inhibition is evaluated by transillumination
which allows the minimum inhibitory concentrations (M.I.C) to

be determined, expressed in micrograms/cm’.



oxaspiro[ 4, 5] decan-9-yl Stage A T :
[3aR--(3'a.a.,4" (x.,7 a.,7 a.a.)]-N[4-hydroxy-7- 14 October 2003

[ (7' -met hoxy-2' - oxa-tetrahydro-spiro[cycl opentane-1,6'[6H 1, 3] dioxolo
[4, 5--c] pyran] -4" -yl) oxy] -8-nethyl--2-oxa-2H 1- benzopyran--3--yl ]
-2-met hyl - propanami de A solution of 810 ng of the product of Stage C of the
previ ous exanple nanely [3'aR- (3" a.a.,4.a.,7'a.,7 a.(x.)]-4"- [[4--hydroxy
-8-nethy|-3-pheny|azo)-2-oxa-2k¥1-benzo§ ran-7-

yl ] oxy] - 7achiiexy inetialydr o- spi ro[ cycl opent ane-1, 6' [ 6H

1,3]dioxoh i[#hS-c]RMran]-Z'-one is subjected to hydrogenation for 2 hours
under an

a nngg ere in the presence of palladiumon carbon in order to
obtai n thén tber éspdndiing Stamins:product. The reaction nmediumis
filtered, rinsed with THE and the solvent is gvapeyated ofex. 3@ m of

met hyl ene chl oride, 240 pl of triethylamne then %65 pl of isqpropylic
aci d chl oPt@ehat 29€e8Pe added. qupéﬁ i s cdr%%d out 6&r %1% our at oc
di luting wickphretpyberaidebl ori depfnddamved by wasizi ng wi t h<sodioam acid
phosphat e _and, chromat ography on sjJi elutin i+ h a hexane/ethyl acetate
14 Cbtobe§%§883 gﬁagﬁiggﬁﬁglg?l an&hggg ng of g%ﬁ%ht productﬁrggobtained.
Stage B: PRERepfoa. pBoBen® P., 10. (02AJUGR- pr opydyliéxy) - car bafafé of
7-[4-hydr axye8: BBbR¥Lmdnk k&~ Mt hydzdgx0- < 0.04 < 0.04

propyl ) am nol - 2- oxo- 2H 1- benzopyr an-_7-yl | - 10- met hoxy- 6-

oxaspi r o[ BNEPgECAASTIYM A sol uti dP 4ining #8¢>ngy of the Bréduct of the
previ ous shageo f(adcg1ek o-proparapd2dusir oxyl am.pe and 139 ng.e6af lithium

per chl orat,e and of .pyridine is agitated at_, anbjent tenperature for

B days. TaRePradurranotothe! sReTRTeBanbaat b8 s T0vs Aqteo R CariEFon of
sodi um hydfogeampsabphft endndll exavacenoaxcsltanti @dtbuitwith a hexane et hyl
acetate nmpxtukfnlplcidRecergaphscppase is dried and the solvents are
evaporated off. The product "0obtained is chromatographed on silica el uting
with a nethyl ehe BRPERFHR/ 2Ryl Rt P EF aRBt FET2CH oé)m%%r%(?%%-%-%@énd

310 ny of DNA supercoiling is lower than 5 pg/ml.



of sought product is obtained. EXAVPLES OF PHARVACEUTI CAl @M ISbdhOKS
Tabl ets were prepared containing: Product of Exanple 10 150 ng Exci pient
g.s.f. I g Detail of the excipient: starch, talc, nmagnesium stearate
Product of Exanple 11 150 ng Exci pi ent q-s-f. | g Detail of the excipient:
starch, talc, nmagnesium stearate |Injectable solutions were also prepared
fronlthe sallfled products. PHARMACOLOG3GAL STUDY OF THE PRODUCTS OF THE
| NVENTION A - Method of dilutions in % Li_qui d nedium A series of tubes was
prepared in which the same quantity o le nutritive nmediumis
di stributed) Thfcreasiovpdsuadtt ifiinesilef (e product to be studied are
distributed in each tube, then each tube is seeded with a bacteri al
strain. After incubation for 24 hours in anQp¥ven at 37'C, the gromﬂh
inhibition is evaluated by transi gl um natio mhlch,akboms t he m ni num

i nhibitory concentrations (MI.C) fo e de expressed in

m crograns/cnB8. 14 Ccto i V|tro RYCl in pg/m On the
followi ng strains: EX 10 eUSQEIHT18 < 0. 040. 04

St aph. epi der ni di s0126Q42< {ph. Cdag."ONegat i ve012HT50. Q@g
Strepto. pyogene02Al 0. I 0 08 Streptg pneunoni ae030BI 25 0. 045 0.04 Entero

faeci unD2D3I P20. 630. 32 Ent IaecallsoiDZUC51 20. 63 The products of the
exanples and in parﬁlculan t hegpqoducts of Exanples 10 and 11 have an

excel lent activity.

O

in which

Ry represents a linear, branched or cyclic alkyl, alkenyl or
alkynyl, O-alkyl, O-alkenyl or O-alkynyl radical containing
up to 8 carbon atoms optibnally substituted by one or more
halogen atoms, optionally interrupted by an- oxygen, sulphur
or nitrogen atom, an optionally substituted aryl or aralkyl
radical containing up to 18 carbon atoms, an optionally
substituted mono or polycyclic aromatic or non-aromatic
heterocyclic radical, an NH,, NHalk; or NHOalk, radical, alkq,
alks, alks; and alks representing an alkyl radical containing up
to 8 carbon atoms,

Rz represents a hydrogen atom or a halogen atom,

R3 represents a hydrogen atom, an alkyl radical containing up
to 8 carbon atoms, or a halogen atom,

R4 represents an NHR’ or NHOR’’ radical in which R’ or R’
identical or different represent a linear, branched or cyclic
alkyl, alkenyl or alkynyl radical containing up to 8 carbon
atoms, an optionally substituted aryl radical containing up to
14 carbon atoms,

Rs rep;esents a hydrogen atom or an O-alkyl radical containing
up to 8 carbon atoms,

Re¢ an alkyl or CH,-0O-alkyl radical, in which alkyl represents
an alkyl radical containing up to 8 carbon atoms,

R, represents a hydrogen atom or an alkyl radical containing
up to 8 carbon etoms or Rg and R; together with the carbon

which carries them form a ring as well as their addition



B - Inhibition of gyrase B The products are inhibitors of gyrase B: the
dose at 50% of DNA supercoiling is |ower than 5 pg/m . 149dhesBe93 2003 36

CLAI M5 1) The conpounds of forrmula (I): OH (1) in which RL represents a

| i near, branched or cyclic al kyl, al kenyl or alkynyl, 0-alkyl, 0-alkenyl
or 0-al kynyl radical containing up to 8 carbon atons optionally
substituted by one or nore halogen atons, optionally interrupted by an
oxygen, sul phur or nitrogen atom an op8Bifonally substituted aryl or

aral kyl radical cgﬂtgigigg“up to 18 carbon atonms, an optionally
subst i t ut ed®noRo"or "pEFYEYEl i c aromatic or non-aromatic heterocyclic

radi cal , af)NFRe' Nempkbnds NECEbkRudadi(dal deffiked ial k2aiml k3iandhakk4
representing ap,-akkytsr adi Gaky§oRLai B9 cBRtakRi8gCREPPY At QhBho

R2. represents apﬁydrogen atom or a hal ogen atom Rg represents a Rydrogen
atom an afk9PSradical containing up to 8 carbon atoms, or a hal ogen atom
R4 represenjstas NoRpoahdSHOR 'foradileal(I)ndefiickdRinoclRim 2dént wbakhoR, -
di fferent represen Sa.alinear, branched or cyclic alkyl, alkenyl or alkynyl
radi cal coht AT Up~to 8 carbon atons, an optionally substituted aryl
radi cal containing up to JXdHcarbon atons, R5 represents a hydrogen atom or

an 0-al kyl radical contaiping” up to 8 carbon atons, R6 an al kyl or
CH2- O al kyl radical, I ich al kyl represents an al kyl radical containing

up to 8 carbon atons, R7 @Epsent§ a hydrogen atomor an al kyl radical
containing up to 8 carbon @ns or R6 and R7 together with the carbon
whi ch carrgéaip£fp1forn1a ring as well as their addition 14 Cctober 2003
4) The compounds of formula (I) defined in claim 1 in which Ry
represents a phenyl radical.

5) The compounds of formula (I) defined in any one of claims

1 to 4 in which R; represents a hydrogen atom. |

6) The compounds of formula (I) defined in one of claims 1 to
5 in which Rs; represents a methyl radical. ‘

7) The compounds of formula (I} defined in one of claims 1 to
6 in which Rs is an OCH3 radical. .

8) The compounds of formula (I) defined in any one of claims

1 to 7 in which Rg¢ and R; represent a methyl radical.

9) The compounds of formula (I) defined in any one of claims

1 to 7.in which Rg and R; represent an ethyl radical.

10) The compounds of formula (I} defined in any one of claims
1 to 7 in which Rg and R; together with the carbon which
carries them form a cyclopentyl radical.

11) The compounds of formula (I) defined in any one of claims
1 to 7 in which Ry represents an NH-O-CH;-C=CH radical.

12) The compound of formula (I) defined in claim 1 the name

of which follows:

~ [7R-(7.a.,8 B.,9 B.,10.a )]-(2-propynyloxy)-carbamate of 8-
hydroxy-7-[4-hydroxy-8-methyl-2-oxo-3-{benzoylamino)-2H-1-
benzopyran-7-yl]-~10-methoxy-6-oxaspiro[4,5)decan-9-yl.

13} The compound of formula (I) defined in claim 1 the name

of which follows: A

- [TR-(7.a.,8 B.,9 B.,10.a )]-({2-propynyloxy)-carbamate of 7-
[4-hydroxy-8-methyl-3-[(2-methyl~-l-oxo-propyl)amino]-2-0xo-—
2H-1-benzopyran-7-yl]-10-methoxy-6-oxaspiro([4,5)decan-9-yl.



37 salts with bases. 2) The conmpounds of formula (I) -defined in claim1l in
which Rl represents an al kyl radical containing up to U RelPbyt903t ons. 3)
The conpounds of forrmula (I) defined in claim2 in which R represents a R

radical. 4) The compounds of formula (I) defined in claim1 in which Ri
represents a phenyl radical. 5) The conpounds of forrmula (I) defined in any
one of clains | to 4 in which R2 represents a hydrogen atom 6) The

conpounds of formula (1) defined in one&%f clains 1 to 5 in which R3

represents,.a et hyl|. radical ..,.7) T S : ined in one
of . clai rrlénl f%o m'%:llicnamvﬁﬂ (a:sh %@_ics%n%uggdg %%Téi)%)n}l#ﬁe&%%ﬁg%%ngg of
formul a (¢)adefd nedl vl lamps ofee of 9% O ol 7S | wmivihilehs®R6. and R7
represent a nethyl radical. 9) The conpounds of formula (1) defined in any
one of clainmse 1 to 7. in which R6 and R7 represent an_ethyl.radical. 10)
The conpduhd< oS GrTafs (G )thtfeﬁor%’d)"lmnﬁsan otﬁfér“&fi% Qprrsdglil‘i’%‘g?“i‘n whi ch
R6 and Rz Ytagetleromntth ashe'edldr on tie ich addirtri@s skl fortth dbases opent yl
radical. 11) The conpounds of fornula (1) defined in any one of clains 1
to 7 in which R4 represents an NH 0- CH2- C=CH radical. 12) The conpound of
fornul a (6 défE b iMacEHilRal BRI 1UFS WP ¥ 19WRS activey R - (7 .
Py oxy- 7 B o Ry - B oy | A B ph T o1 #1072

ydr oxy- 7-[ 4- r oxy-8- - 2- 0X0- 3- (be am no) - -

benzopyr z}ﬂ[)?-P Io]c-efé‘%/ %‘Wé’fﬁgféﬁﬁl@ Zf{%] ecacno-rgzq"iﬂqs 9B) FHHE B npound
of formul@)(defdekidned ioladmailm Thishe atane zegf whigked o |owspound ZHE (7. a., 8
3., 9 KB.119.2 ()II]) .= (2-propynyl oxy) --carbamate of 7-

[ 4- hydr oxy- 8- net hyl --3--[(2--nethyl -1-oxo-propyl)am no] -2-oxo-

2H 1- be, nzopyr an-7-yl ] - 10- met hoxy- 6- oxaspi r&[t_fl, 5] decan-9-yl .

0" N (II)

Al
: _ R—C—Hal
is subjected to the action of a compound of formula

in which R; retains its previous meaning and Hal represents a
halogen atom in order to obtain the compound of formula
{II1}:

(IIT)

which is subjected to the action of a compound of formula:



14 Cctober 2003 38 14) As nedi canents the conpounds of fgr defi ned
in claiml as well as their addition salts with bases. fgfﬂ%giﬁggpﬁanents
t he conpounds of forrmula (I) defined in claim12 or 13 as well as their
addition salts with bases. 16) The pharmaceutical conpositions containing
as active ingredient at |east one nedi canent defined in claim14 or 15.

17) Process for the preparation of the c§@pounds of formula (1) defined in
claim1l1, characterized in that a conmpound”of fornula (I11): OHH2 Oo NO
is subjected to the action of a conmpound of formula O .IlI R -CHal in
which Rl retains itsppevious neaning and Hal represents a ogen atomin
order to obtain the cénpound of formula (111) : OH 1 11 NHC which is
subj ected to the action of a conmpound of formula: 14 October 2003 39 R4H in

order to obtpidgrddie PG ohd FIMPRINOFOrokhd¥HG ---RL (1V) (1)

OH ﬁ
\NHC—R,
G” “o

R3 (1)

18) As new chemical products, the compounds of formula (II)
defined in claim-17.
19) Variant of the process of claim 17 characterized in that a

compound of formula (V):

OH
N NH,
o” o

(V)

in which the substituents retain their previous meanin§ and
- M represents a ﬁrotecting group of the hydroxyl radical, is
subjected to the action of R;COHal compound, in which R,
retains its previous meaning and Hal represents a halogen
atom, then to the action of an agent which releases the OH

function in order to obtain the corresponding compound of
formula (I)



o=C bH 18) As new chem cal products, the conpounds ofj4fQLspd 3064!)
defined in claim17. 19) Variant of the process of claim 17 characterized
in that a compound of formula (V): OHH2 (V) RgCO O OMin which the
substituents retain their previous nmeaning and Mrepresents a protecting
group of the hydroxyl radical, is subjected to the action of RLCOHal
conpound, in which RL retains its previous neaning and Hal represents a -
hal ogen atom then to the action of an 4fent which rel eases the OH
function in order to obtain the correspondi ng conpound of formula (I) 14
Oct ober 2003 40 OH (1) 20) As new chem cal products, the conpounds of
formula (V) defined inclaim19_ OH

=0
—
s NHCT
RT
O o
R
3 A (1)

20) As new chemical products, the compounds of formula (V)

defined in claim 19.



