(54) Title: NOVEL RIBOSE- SUBSTI TUTED AROVATI C AM DES, NETHCB- &R Wik
PRODUCTI ON AND USE THEREOF AS MEDI CAMENTS  (57) Abstract Conpounds of
formula (1); wherein R err] = alkyl, alkenyl or al kynyl, O -alkyl,

0-al kenyl or optionally substituted, optionally interrupted O alkynyl;
Rlerr] = hydrogen or halogen; R err] = hydrogen, alkyl or halogen; Rerr]=
NHR[ err] or NHORerr], R err] or Rerr] are identical or different and
represent hydrogen, alkyl, alkenyl or alkynyl, aryl; R err]= hydrogen or

O al kyl ; Rfefr3=omatds Fridef F s 9E8A PR 2rFIRoIRdritRRIE or al kyl or

Rl err] et pRigirdtiat mrocy<s eaddgeidier wéd had heedbsd@miearrying themin

addition to therhaddiEeisoenntsa|r¥§er¥thiec§ eof vmtt hS ases; The cq%r.rpound.s of formula
(1) have anti bi ot ¥ properJt I es. rife(%’f Stiert 2063 £ Eromti ¥ %ini des
substi t ut ezt id uidbdwy a heilrosqr eferiat i roreproTieiss gmbddrd randectasir

medi camentgs Jhes RaEseMndvention relates to new aromati c am des
substituted by a ribose, their preparation process and their_ use as

nmedi cament s. AZs BRGSO HES AR ORI s % S SRmdsisor s danriie aoH
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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



in which RL represents a linear, branched or cyclic alkyl | keny r

al kynyl, 0-al kyl, O0-al kenyl or 0-al kynyl radical contai niﬁgSCtﬁgertﬂgog car bon
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 polycychic aromatic or non-aronatic

het erocyclic radical, an NH2, NHal k1 or. NHGal k2 radi cal, alkl, alk2, alk3
and al kdan eprlegentadigcah edkydiphbey cad ttom G W-oms% 8 carbon atoms, R2

represents r%ﬁ}é% QN ALQM Yy hAlr0er aom1Kg3 represententahydnegen
atom an alkyl radical containing up  to 2 carbon atons or. a_ hal ogen at em

R4 repr eaent® RreNHRD ot tNRPT FadiCaR?i fOfli ERIRENST B C1i H8%tical or

di ffer ent; Fi6dk 69€IEh acd i PE&S , tismnchethorasyed il asalthdir alddsmyloror al kynyl
radi cal containj up_to 8 carbon atons, an optionally substituted aryl

r adi cal E%i"}‘l}rﬁg kﬂ%"?%‘ 14 carbon atonms, R5 represents a hydrogen atom or
an 0-al kyl r ok cstammpieaiof Hepsem thes: cabdit AVHELOMRG i 33l tor

CH2- O al kyl, g ad 08l ook [ 801 Shcip! &) a ¥ @D ABENT By dih X tiohe 20082 nagt al ky|
radi cal containing up to 8 carbon atons, R7 Qie res%p.ts afpf}/dcr%)i en atom or
an al kylN fabk)al 1eBAt arhkngt SRS I BLRArHo P e e P o1

t oget heryi¢dh ¢ hes ris@d borondi ch carries thema ring as well as their

addition salts with,bases.. As e e " here can be nmentioned the
salts fornmed™witH & mds stdh %%(a%?égiérﬁt%ferj iy5| nste', the Na+, K+, NH3,

N(al k) 3+ i dns,a Bt KB, rebkeseht¢nga byt kyFadikerkals comfdEaity aup to 8
carbon gt Ong,, | rle:}llifl}j" L &iP%%ﬁ&%EUQ&%&m&t sisobdtia 2l kyl, al kenyl
or al kynyl radi ca S}éf eferably a ngthyl, eth]yl, rorﬁyl, |sonro I,
n-butyl , tesopetld  deeewt bt yioderesii Hnﬁa%rdeac%&ﬁ,’ 'vi%‘g}if i1 HEC éﬂ?%yu
propynylgyclobutyl, cyclopentyl or cyclohexyl radical,

- 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



cycl obutyl, cyclopentyl or cyclohexyl radical, -- the hal i ferably
fluorine or chlorine, or bromne, - the aryl radical is 1%82‘936?%&89% he

phenyl radical. A nore particular subject of the invention is the
conpounds of formula (1) in which R1L represents an al kyl radical
containing up to 4 carbon atons, for exanple a CH3 radical, the conpounds
of formula (1) in which Rl represents a3 phenyl radical, the conpounds of
formula (1) in which R2 represents a hydrogen atom the conpounds of
fornula (&)veny ehbdhamBibeptesentsial bt Pyl anagi@IC FHEN cHFFGETAE of
formula £hdni BsWotgBnRPobscan, O&Beﬁsacdé:@@&i,tﬁeemmw,s of formula (I)
in which R6. and R7 represent .a nethyl radical or an ethyl radical as well
as those ?ﬂt%f"éﬂc%'aiuﬂsﬁ?rf%get her with the carbon which carries them
forma cycl openhyl compoealls Afronige t trevn e @ reth ddrpouids dfe tured manti on,
there ca Lon A i :

repr esent@eggcﬁﬁggc%—ggc{;&%% ]rgg%?grg?g§A8%a %ﬁ%%}gls%%b‘j}é;cmoﬁl%? nventi on
i s the coapdunis pehbiprbpar atfokhat ki ShRPRY YRSRGT Her editerd§ n t he

exper i mentak Rt bo8ha BukbSt PaEhi £Y) ank Vi dhenpradiicdl ofr dxarmdass 10 and

11. The producis of general formula (1) have. 14 October 2003 3 a yery good
anti bi ot i etapRyyPEYC haanﬁg‘?%‘fﬁrﬂabjrﬁjgrﬁ’ baT et L0F sﬁ}‘(lﬁ?"}i%azcsjtrégph“ﬂlcfuonc%sc’ci ,

strept ocopéilspnentnearci phleghenscoecysipebaerarmd adre conpounds of the

| nvent | on_£ap, { heref ot e. b, by eds as, s R F8MBR! Sod 1 {10 JLAAITRNL,, O

germsen5|S ﬂ)/e irnfections” and, particular, in that of staphylococcia,
such as &n@phgl obserahosepuferhi asPURAPIFRANTURRIET AL B, cut aneous

staphyl oCcQEEbaroPYLMAEL MBLELT 85 S6REECaRyiSAPPYE BEiNg Mgdisiis boils,
ant hrax, phl egrmns, er S|I[3el as and ache sta‘%g%l?.oco ci as ,sych as pri mati ve
or post-i AFRGEALANA acHPBUNGRATRAS BYGHCHDPNBTHEH 2 ;Cﬁﬁ%% Suppur at i on,

strept ocodtpRtsdehaas Andt pradgena, odtihe spresensi inwgnt isgard & iaaso
pneunDCchégiégCQgQ%nQQeEHngéiopéOggnééasb§ngerms 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 ingrediént 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,



di phtheria. The products of the present invention are al ti gai nst
i nfections caused by gerns such as Haenophilus infl uenzgg.oi&éeﬁ\gjﬁg%t of
the invention is therefore the conpounds of fornula (1) as well as their
pharmaceutically acceptable salts as nedicanents. A nore particul ar
subject of the invention is as nedicanents the conpounds indicated above
as preferred conpounds. A subject of the invention is also the
pharmaceutical conpositions containi né as active ingredient at |east one
of the medheament stdetaned above.blhese, conposis i @nsnaamdues@dm ni st er ed
by. bucca ; al e te-o ocal i oni cal

appl i cat %\’gﬁlég%hefgﬁﬁg gﬁﬁé?%]%éﬁgcgﬁsérﬁ%xn%ir ac%lgs",ré %ﬁ%ﬁ% cgj‘pr)lrdtg]f|C}_{e’r red

adni ni st PArR6AIRodEELVELEN@S huBEAFObF - | T BERWD| ¥e t ¥ g . ARSI W ¥ sol i ds
or liquidguasdebengregented pretbpvapbpesnceutical fornms conmonly used in
human nedi ci nf, such as for exanple ]0$I in or s%gegﬁc.oat d trfg{)l ets

gel atin capsuf 885¢ GPEARFY %O%%p%%%i_% 78 R e'br 0 P

oi nt nent s, poedeansntgedsd tdeye adispobpat eek tagorch mgpu ol it hien usual

met hods. i i iLen ) i it XCi pi ents
usual |y %%‘ggoﬁﬁi‘%%‘gs{ég%%g?é@cfeﬁsi%a%ﬁp%%n%)govs%%{n% e&C'si_cuc ll}s v{a er,a_ gum

arabi c, |actobee 423 chdming Tegloteri 2005 LIt it d&r #'@ cocoa
butterbl SaHEOUZOAT L ROM SdLICES p¥ehést en @ég?/icﬁrubsﬁr_e@ces of ‘ani mal -or
veget abl e origi araffin derivatives col s,. vari ous tting,

di per si AGTHR TS BHAT LT F o gt sCnprRkdsh e SRt 1 dRRaE Cotbpait s can

al so be fwesexdmdléen ¢thepf Dyan dfetweqowiermg rErehdsiD @ ondreatt st \ad

ext enpor usly,i i i ﬁﬁrg% rogenic sterile
water. T eggo%e %lllcli eﬁ?%?géjgf |sé \a/%{r?i% eLC"JéSfcooli g{hneg to {reraeq%ondi tion

treated, PXpRUPBEi ent in question, the adnministration route and the product

considered. IA $@d€ 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

R, (11)

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):



for exanple, conprised between 50 ng and 3000 ng per day-@MDtB&Qbo@?
injectable route in adults for the preferred products. A su%ject of the
invention is a process for the preparation of the conpounds of fornula (1)
characterized in that a conpound of formula (I1): OHH2 0 11 is
subjected to the action of a conmpound of formula R - C-Hat in which R
retains its previous neaning and Hal represents a halogen atomin order to
obtain the conpound of formula (I111): 314 October 2003 5 OH Il NHG-RL 0 O
0 which is subjected to the action of a conpou of formula RAH in order to
obtain the conpound of fornmula OH 11 NHMBHIRL (| (1) OH OC R4 A subject of
‘ ~_t ke conpounds of fornula
(1) and (111). In a preferredzenpodi i's a'chlorine atom The
conpounds of fornulaR. ]I products in the process

7,

according to the inventt

(LIT)

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 ndi cated hereafter in the experinmental part. The prepargtiqn of
conpounds of fornmula (Il) described in the experinental 1% (IIQ'%{O%%?OBQ
illustrated as follows: 14 Cctober 2003 6 OH HO OH HO CH A subj ect of the
invention is also a process characterized in that a conmpound of formula
(VV: OHR7 OH// NH Oc CC13 (V) in which the substituents retain their
previ ous neani ng and 14 Cctober 2003 7 OMrepresents a bl ocked hydroxyl
radical, is subjected to the action & a conpound of fornula RLCOHal in
which R retains its grew ous meani ng and Hal represents a hal ogen atom
then to the action of@dn agent which rel eases the OH funcbHon. in order
to obtain the correspoidi ng conpound of fornmula (1): OH O The ij_%lﬁ of

formula (V) used ar |ng Erodu,cts are new produ arToRare
s "! The —eompoundsy
td)th

t hensel ves a sub Ia (V) can be
prepared acc#éidi ng ) process indicated in tné . (?I part. The
experi mental part ican be illustrated as foll ows. rep X
7-di hydroxy 8- et hyl - --(phenyl azo)-2H - 1--
X N=N~+Ph
+
HO O O
1 OH
X —N=N-wPh
G "o

OH
Xy —NH,
. O "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



Stage A C6H5 N+=N, C - 30.86 ml of aniline is introduce 0C.LLhto 138
m of a 36% solution of hydrochloric acid. A solution cgﬁ?%¥%%%gb&%3.32 g
of sodiumnitrite and 123 m of water is added while nmaintaining the
tenperature between 0 and 5C. A solution is obtained which is naintained
at 5C for 45 mnutes. A product is obtained which is used as it is bel ow
Stage B: 4, 7-di hydroxy-8-nethyl --3--(phenyl azo)-2H 1- benzopyran-2-one °
33.75 g of 4, 7-dihydro-8-nethyl-2H 1-benzopyran-2-one is introduced into
1.1 1 of G hmpoleselds. 3 plockeddihymrasstiaredieladdedstibicohed b 56 nl of
the produgte RIERA &d dohphREE o fAFo TR 1REACERMNL N Xt £cth SR MBIdHAIMed under
agitation for 30 - mnutes and 460 m. of water is added. Agitation. is

mai nt ai ndd- G er ivd mepmd Nor S8 HadbEEPREGSPE Sy AnBedodRPha 8 e 868 2003
8 water tr tret dt ieyanifdanardenitt WhétherelAbtes dhyi 0§ dndct8dn3dng of
sought praoduct .is tali ned.. Pr ratian 2: 1,642, 3" t nd
12032, B e e s B 6P b o ek o, PO R TA - L

| yxo- - hexopyrano se Stage A

6- deoxy- 5- G- net hyl - 4- 0- net hyl - L- IRy, EX0pY anogpmyé?glic 2, 3-carbonate 50
g of 6-deoxy-5-C—nethyI-4--§b ﬂ*xopyrén@se is introduced into

diimdazole is added. The

2 1 of dichloro 1,2-ethBes.
30 mnutes, then left to

reacti on nedium is taken
return to anbient tenRp owed| by concdhtration. 120 g of product
i s obtained which is chromatographed d& silica, eluting with a nethylene
chl ori de/ acetone mitture ¥ 1. =23.19 g of sought product is obtained in
this way. Stage B: gycli& 2, 3-©hrbonate and 1-(2,2, 2-trichl oro-

et hani m date) of 6-degxy-5-C nethyl-4-0-nethyl-L-1yxo- hexopyranose 276 ng
of caesium carbonate, i18.17 g of the product prepared in Stage A and 16 mni
of trichl oronethane cyani de are

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



introduced into 250 m of nethylene chloride. The reacti IS

mai nt ai ned under agitation for 3 hours. 7 m of trichl o?gn%%%éﬁgbgg’/ani de
is added. Agitation is maintained for 1 hour and the product obtained is
brought to dryness eluting with a cycl ohexane/ethyl acetate m xture (5-5).
27.01 g of sought product is obtained in this way. EXAMPLE 1:

Cycl opropyl -carbam c acid 3'-ester of [7-](6-

deoxy- 5- G- net hyl - 4- O net hyl -. al pha. - L- %xo-

hexopyr anesdr) @ty e4hidegeypi8emanhyivi Phoxoh2ktk 1aAbearogyyang and

3-yl]-cyglopro m a X - .
7-1(2, 3 76§?b§§9?.?%%8§%x%§§é g3 B et hy -
. al pha. - Pdeparafdesn @rafgsyiroRy Prearhgarsty 2Bdndr g r 232

( phenyl azg)-childrbttnzapy Hake3- ofc 638edxg-8fcthetpyddycb-nétRyeparati on 1
and 25 g _of the g}roduct of Preparation 2 are introduced into 500 m of

net hyl ené‘Yd‘r‘ﬂ"g‘ﬁ"G’ YXROPSE of BF3, Et20is added. Agitation is carried out
for 20 howssyea:26Cdebl@-F-Cofrewayér4-§-mdtibatl-Lolyseedebypraginaseon,
filterin decant.i.ng. 14 Cctober 2003 9 precipitate is washed with
met hyl eng: cqﬁc?r ?dg Ea:r'?g%gé%;g%t ed, the organic phases are washed with water,
conbi ned, dri &8 gnef Eodeentyraredmetdylnf -BrrethylEthef°Ts added.

Agi t at i O ds®pyaanbised 1@Ut nft@bducBauinab 201CognditRLods Ij puéekame.00C. The
reaction nmediumis separ aéeg,. .ri.gsed and vvaageg vvlgéﬁ gtggjcice)rtlhgédigg g of
sought pridddc@ Pf GBERCREG AHiPhFezRh§ *E719EPqge BYC T

3- am no- 44 t2k@n0toarkdnylk- GodedxobrE- BBt myhutded, then left to

met hyl - . al pha. - L-| - 0 X 14: hydi oxy= 8= :

24 1 bendSyitin 5. SHE 150 i SF Saatars Tob v SR EREN Lon: 1207 g of
di t hi oni tee ofr @radded tic abSadpedsibhcbonbarhragatogrgPbedt Ak Sptbbact of

the previQus isiage tand ketily1eheethabeldeTheetbaachietupgdbum i 83t aken to
refl ux over 30 'm nutes i i r reflux for 10 m nutes. The

) _ | s, then, maintain d.ungﬁ

react i on i §auand predectd ltshé’htBFB‘ﬁéhtmt 280¥2Yt hen cool ed down to O C

f ol | owed shagzepar atyicAnc npaskirbgnbheethyl let(Bek, 2sepacht pon-
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



and drying. The sought product is obtained in this way ( age C
N-[7-[ (2, 3- 0- car bonyl - 6- deoxy- 5- C- et hyl - 4- 0- et hy! - %%ma&%%zo&%

. al pha- - L-1yxo- hexapyranosyl ) oxyl | - 4- hydr oxy- 8- nmet hyl - 2- oxo-

2H 1- benzopyran- 3-yl | -cycl opr opanecar boxam de 20 ml of ethyl acetate is
added to | g o f the product of the previous stage- The reaction nmediumis
triturated with a spatula. 250 ng of pyridine is added. 256 ng of

cycl opropane carboxylic acid chloride is added. Agitation is carried out
for I hour 30 mnutes at 200C. Dilution is carried out with 100 m of

ethyl ageteatipidmde5Q snivasheviawérh Whehyéaoti ohlaeddanand decanted; washed

Wi th SOdeh%mog%:a%%a%%%@tsear\éﬂ sth@@taatﬁnQa%kh BM;GI}BPE@J:IQFJ:IEJL@@I dnfiol | oved

by drying, teri concentration, The p gua g
chronaté@ﬁﬁﬁﬁ@daéﬁd8|ﬁﬂgamélﬁfl éhﬁ}tﬁtaeﬁekﬁnﬁﬁ £ 3Féonnf§ture
(1-1) . cHheiseughi: goeduchous abtadfedahd fhrslﬁ/axym&ageaD 0°c.

Cycl opropyl - carbam ¢ aci.d 3’ SR washed w
deoxy- 5-[CEmayI =2 0 NSRS - is ?Eﬁgrgﬁ P;[z héggpg?%nos ? d with
0

oxyl - 4- hydndxym$enethﬁp - QioSQPQthEﬁﬁéﬁyFaHSB FTl“%%c¥6pFBb§n§ﬁYde 82 ul
of cycl opropyl am ne and 283 pl of 14 Cbtober 2003 10

1, 8-di azabi cycl o[ 5, 4, 0] undec-7-ene to a s ti opt ai ni ng 453
ng of prddE& Bof 'ﬁ@uBPeg gdg §t§ 885 g g1d68¥ytﬁﬁy ?5§|gﬁgls carried
out for m2raw. s laha26C- lﬁxodhéubpysahuBybhOE? hﬁﬁﬁbb@F@ﬁYp&U@@ﬁbe*ls

poured i tracti s rried out with ethyl acetate foll owed by
mashlngz&f]h%%nfoPy %Ey?ng gfllterlng and concentration. 563 of product

i s obtained Wi oB b€ whEemat bg? aphell sP@iPRgaCAFEEe 2Mépt ahed ethyl acetat e

nLXtureéﬁgiﬁgnuEEU%&%naﬂ%edcﬁﬁrhegug EnWibh sBhbaDelng3125ng of preduct is
obt al ne

which is inpasted in an_et t at e/ anol m xture 8-2.
Separ at RGPS e &fr iH46 86FV1P8FI8ﬁ%ﬂeb§“80 eﬂir%fe%ﬂh%ﬁﬁlll3 %y of sought
product desicafiloai redii vl iz Bak8nhept anélekhylreragetmimuBes 70t h&XAVPLE 2:
(1- nEth%mln %é Car %@I%e%ihg §6ie§be&i9LtQ§[7'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



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

oxy] - 4- hydr oxy- - 8- - net hyl - 2- oxo- 2H-I - benzopyran- 3-yl | - qg%ﬁtgberzom

cycl opropane- car boxam de 102 ng of sodium hydride is added to a suspensi on
contai ning 237 ng of isopyloxyam ne hydrochloride and 7.5 m  of DW.
Agitation is carried out for 1 hour at 20C. 0.25 ml of triethylamne and
the product prepared in Stage C of Ex |l e 1 are added. The reaction
mediumis heated at 50C for 3 hours, 0 ng of DVAP is added and the

t enper at &r 8-tdsazphinyaloéd, 4t 0 bociever néght a rd 59daer ofo DMAR landidiB2 ng of
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7 & T

hours at reaction nediumis brought to 20C oured into a
nor mal §5I Q?’Ifon BﬁlF%El@Bo’r%dCﬁ?H%%‘éh‘P%| OBctY FOrT DV 4R Cesftracti on
with ethyklacet abeutnas hbﬂgm@\hb@owm@rphdssymtga id ipdefddgiand

concentratio 253 roduct pbt ai ch i hr onmpt ogr aphed on
silica e? txacuo{lh ‘ﬁrgfane?éf her c%l‘;?g angvg‘%%%% %§Ow£#dgof sought
pr oduct WQShGBGaWhéh W@fieﬁf 0d 1B nEXANPL R Bing 22t opyrrsa A ticar-b&fi aci d
3' -esterp foBFbZOduct is obtalned whlch is chromatographed elutlng

[ (6-deoxy- 5-C O ne opyr.anos

bxy] - WY By BOREE RSN bk o ot T B dn by g ELUoR s

cycl opr opanei edr bok ani die Iﬂeﬂmrhob,f 3173 mpl@f modditdton sofodtiaGn@d in Et 20 is
added 14 ber S S 304 f gthe product
prepar ed” ﬁ;\&? %;f %&%xig %‘a % Sﬁf %gér}iacto%]}ng%ﬂ{aﬁ%elt her %e mr}xt ure is
triturat é@p@h@hl@mat%dcwd ubel ashuhkbest s Crﬁrmﬁretgatm Bad dd3i s

mai nt ai ngg §r sSuRtr Sroddct 1 Ofope soldrt | omrof= dIGLAAHF2Q et ngdded. The
reaction msdl um|§ wgltated for 16 hours at 20C, diluted with éthyl

acetate 3RACHEEHE th water, followed by drying, filtering and
concent r RXAMPLE 355 (I@n@ﬁhﬂ@mmﬁy) Scattiza e hadd (1 -Hess tedyr @fatiegraphed- on

o e PO 0L P ) S B o
oxy]-4-hydroxy-8-methyl-2-oxo-2H-1- benzopyran 3-y1l]-
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



By operating as previously, the follow ng products were

(I -methyl et hoxy)-carbamc acid 3'-ester of N[7-[(6- deoxggg?ﬁl ?9003
5- G- net hyl - 4- O net hyl - . al pha. - L- | yxo- hexopyr anosyl ) oxy] - 4-

hydr oxy- 8- net hyl - 2- oxo- 2H-| - benzopyr an- 3-yl | - benzeneacet am de -

et hoxy-carbam c acid 3'-ester of N-[7-[(6-deoxy-5-C- nethyl -

4- O- et hyl - - . al pha. -L- 1 yxo- hexopyranosyi)oxy] 4- hydr oxy- - 8-

thyl - 2; 2H .- 3- tamde - y
et hoxy- ckPpaneasRenaLan. BEPERLBEnk I2 T8 AboRye Product prEbhtadsln
5- C- et hgkageOCnetthfkamallpha. ahdl §xmihekopyhmhosyhyroxyThd- mixture is
hydr oxy- §r§Ethkea 9%@825h;c@8n598¥5a91§r¥5$u3d2f9kn@@hMithes

et henyl - cycl opr opanam de - cycl opro g -ca.rbamc acid 3" -ester of
N[ 7- [(GAaééﬁylanJSn@@hyFa&nedn€9ﬁy havpha. Lb- Py xBE ndxdpyrahosy?d oxy] - 4-
hydr oxy- 8i0bhykt 2 @x0-addelt.bemaepeart3 oyl }rrebl&lﬂﬂleliea(agtlamtdd for 16

cycl opro - carbani.c aC|d 3' -ester, of N- 7- £0X
met hyl - R%)ﬁﬁtﬁ |§b luE g Wl£ﬁexop¥ranéé@ E washed with
hydr oxy- BatrehfhyIEQIlowedebr drbengopijmheslw] ab@nz@n@@mbp@thm Bed -

1- th ! n silica
(5 Cf"?ne%’hs B@Xé}oﬁ%ba%c?ﬁ%%éd ﬁg%@ﬁ gio?h%‘gﬂ%ﬁg Q&%ﬁ on sili

L
hydr oxy- 8 HﬁﬂﬁglWQthﬁgﬁﬁpﬁ/Béhfép?F%BaEeyF ﬁénEEﬂ%pVbthﬁ%nanlde -
but oxy- caebaahe1d6tHy3' aesteteohifk{iFe [ { 6-6@0xy65nE- oBt yphght product
4- 0- nethxl %%EF - L- | yxo- hexopyr anosyl ) oxy] - 4- hydr oxy- 8-
nmet hyl - x8 enzopyran 3-yl]--2-net hyl - propanam de -
pr opoxy- Bar bariretanygda8’ pesvéeusly N (e[ felidedkyasprrducttetwbe? 2003 12

met hyl - oEEaEEEByl .al pha. -L-1 yxo- hexopyranosyl)oxy} 4-
hydr oxy- 8- met hyl _2- oxo- 2H-| - benzopyr an- 3 ] - 2- et hyl - prop

cycl opr opy(1caebBrlethexy) 3cagbemicorcid %7‘eft?€ ohdxy? BF‘QT eoxy"
met hyl - 450crabhl1- al-opﬂaathizll-yxmphexepylv_amszyéz):opy:]:aﬂosyl)oxy] 4-

1yt 0y Bl 2,68, £ L DS0ROY (Bl Syl YL ML AR i
[ [ (2- pr opyeyhoxy)rearhahiar Bohg| B« Qe@tﬁttefrﬂhyﬂrb(Qfﬂ%@xxnﬁfF-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-



yI)oxy]-- alpha -L- Iyxo hexopyr anosyl ] oxy] - - 4- hydr oxy- 8- qﬁkﬂ%ﬁmr2003
2H -1 - benzopyran--2-one Stage A:

7-[[ 6- deoxy- S- G- net hyl - 4- 0- net hyl - 2-0-[ (t et rahydro- 2H pyran-2_yl) oxy]
-3-0[ (triethylsily) oxy] -.alpha. -L-Iyxo-
hexopyrano-syl]oxy]-4-hydroxy-8--nethy|-2FL1-benzopyran-2-one 28.0 g of
product P prepared hereafter -is subjected to hydrogenation under reduced
pressure in the presence of pal | adi um op carbon. The paIIadlun1|s filtered

t HE t hen concentr reduced
Ol bsaur e, TERRA04-BRAERLEC Atbnll LR THE oL e R R Ry Bl SEWY It | o
el uting wpﬂﬁréxﬁéﬁaﬁéﬁéﬂﬁyﬁ asetatliel-hierzopgrénd 3-8l age-Bethyl -propa-

7-[[ 6- deoxgmade- net hyl - 4- 0- - et hyl - 2-0-[ (t et r ahydr o-

2H -2-yl 3--0[(triethylsily)oxy] pha. - L- | yxo-

hexg%;?QnS gy%?§§%fp¥lﬁgéF%?Vl§ ﬁé?hé?-@sfﬁﬁeﬁﬁlﬁzéyz q=-degenyopy¥an- 2- one

3.54 g of mashkilné-Dsmadded-t a1 pA3. HLdmpxa—?gkﬁpyraﬁébyl)%%¥pi%hédggrni?ghc
t t mn a

of 2.0 o ot Eoarub b8Pl 2 MM AR L ap B S Y B vl R K PR

14.39 g oFrsparakiakedat &~ M1&967n{[6fd%¥39r5r@ xaelulezu 4 /yinatiwi-3-50-

na|ntalneQ[RQLpiépyhyyéﬂf)a&bﬁa]éa§9$H§1P32 @Dﬂgg PG, 08 ﬁggﬁf dn0f_the

1 anol i's added itation 1s al ned for
57 nut e EPRYhT: ST 308 hr o RE Ry T e ALY I B TR
decant ed, 2Ma%hHecn mopir-swe? tomaci d phosphate, dried and concentrated. 34 g
of P! OduCke b ot o4 pFWRLEN Lo PULLLoR o Y EICOTRLo P L s lea
g of prodedtPYEanThtAl reey] ﬂlﬁ@bttﬂmﬂtﬁxﬂﬁhhw§OXXkﬁkakpha -L-lyxo-

7-[[ 6- deopyx §%£ﬁ5hy I £&T1Eﬂﬁbﬁré%§Ld(ﬂéﬁﬁ 131 benzo an-2-one
h | Wy droxy- &
ﬁ;tﬁ§[a2 %p%e * tF §§ﬁ5§§§3%%§?§$¥ h%éiiﬂsasﬁég;ﬁt§§lﬁﬁion of

Bu4NF in ﬁ}ﬁiogematkmhtundErsmﬁduaau1gﬁuﬁguﬁurmptﬂﬁblyﬂ@@@ﬁcepb&pared in the
Previous ps)1adium 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

’ of water is added. B solution of

sodium nitrite in 30 cm
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.



stage in 400 m of THF. Agitation is maintained for 5 hoqrmg The
reaction nediumis washed with a saturated solution of Na cant ed,
concentrated and dried. 34 g of product is obtained which is purified by
chromat ography on silica eluting with hexane 60 AcOEt 40. 17.55 g of
sought product is obtained. Stage D:

7- ([ 6--deoxy-5-C net hyl -4-0-nethyl -3-0-[[ (2-

propynyl oxy) - am no] car bonyl] 2-0-[(tetralydro-2H pyran 2-

yl ) oxy]-. ha.-L--]y X0pyr.anos y] - 4- hydr oxy 3

3- (phenyl M —} Cl%;zcg ’{}y’g% ﬁ%et]héﬁ)& 05'§¥ tzhé)m; (&&&&ah&j he
previ ous stthgeyimn-— &‘Qlldb:w]zedﬂ&thaoch-d}@ﬁ(}hﬂdxcmfyrmcm/llémydhl%r| de. 9.62
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suspended |n 250. m @\/F S0 | dri de | add Th eactl on
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prepared iat BiGge Hle tupashiichm mwéilpmewmu@sémdma@h Bs Sa(ﬂdédtlegl t aken up

in 250 M of) IME, @r Qan,BBS, r&ACHA QL Medh ik h Sromd Nt e 1 dindeys agidsat i on
for 1 hour, then poured into a mxture of .an %;Jeous sol uti on of sodi um

aci d phos@ﬁﬁ@%&%ﬂ%ﬂ gyl WD 1900 ILSo R 1o PeFRRGMaRRIRARGYWPER et her

and dryi ng;nh@:daoaalgztl@ﬂ‘g sﬁmﬁlhmewa@ﬁu@mhm'&Mt a|[0F¢(=:d7 StsageoEI soug?t

3-am no-7 6 oxy-5 et 0- nmet hyl - 3- 0- 2- propynyl -oxy) -am no

] car bonyl %L[Odf‘% tb%t L&) dr o- - 2H - pyr an- - 2- -

yl')oxy] - . dltptee -O:- deﬂﬂemwréﬁ@s‘wbltd)WHMw@ft@W 8-fretl thy k-

2H- 1- benz nbaigni t cy_of the
g{l{%@f}.y%%”ﬁ —égg%%ﬁgl %‘b%y‘i‘? baly Q%e%@aﬂyafro BR- 83991-! b-

previ ous umdithionite, (10 sodi um acetate, 400
m of wat &t )&xy1go ade ‘&“waoaIhééfﬁBD/fr?‘é‘Of&’ld)E’ﬁ‘é’Berq E@égo_fm 8 RAER¥&d in

an oil bat$h @he?S0GzolReH-aadeneBpiRdnyd-osie NI ntai ned under agitation for

60 ninUte%ﬂ Hﬁg% fllt%r%%e product of the previous 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



The filtrate is kept in an ice bath for 2 hours, foIIO\/\/egtlectobseg%gégtlon
and the crystals obtained are washed with water. After drying,

sought product is obtained. Product P:
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2-yl)-2H 1 5§y fEn A §d bety et 85 C. The reaction medium is
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temperature at 40°C. Several portions of 3 g of

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,



15 separated and dried. 14.54 g of sought product is obtai
MHz, CDC13,, ppm 8 2.31(s, 3H), 5.62(s, 1H), 6.35(s, HQ(%%%§ 5N¥§H J=
Hz), 7.75(d, 1H, J= Hz), 6.99 to 7.10(m H), 7.30 to 7 42(n1 H) St age C
7--[[6--deoxy-5-C- net hyl - 4-0-net hyl -. al pha. -L-1yxo- hexopyranosyl ] oxy]
--4- (di phenyl net hoxy) --8-nethyl-2H 1- benzopyran-2-one _ A m xture of
91.13 g of the product of Stage B, 58.6 g of

6- deoxy-5- G- net hyl . - 4- 0- et hyl - L- | yxo- ﬁéxopyranose and 80 g of

tri phenyla@p@&mﬂeme armdl MQA . Qfs.dischl eroseuhaRepi-6daenl £d odoannéa.0C. 60
m of dii gpéhaZﬁgpéirbo§ylate is added dropw se. Agitation is carried
out for ¢ erature. 34 g of triphenyl phosphine and 25
m  of dﬁi§o§ﬁd§yléﬁmdléaﬁ@dﬁyléﬁé,a6e3éﬂdedlﬂﬁgi6a18bhfincaiTi%@),out for

1 hour at; amhient ¢ enperghur g 934+g of 10Ukl ph?nybpﬁ@s%l negand, 2 m of
dllsopro%ylazodlcarbox at e are added_and agitation |s carrled“out for 12
hours at SEOHYE > ~FrBerBELTFoR - W@HPMﬁ1r§lﬁBﬁcer}%f%d under

vacuun1th@&o@h&ambbqgn@pqu4euduphgnwﬂmbtaokgbH&Hﬁéthysebmepyl al cohol
mxture ¢ ? %ﬁ ter nbihing the fractions, evaporating the solvents,
and recrys Al 7 ion ron1|sopropyl et her, 86 33 g of sought product is .
obt ai ned. NMWR mHXGEGQ Wiz 31cbdl g, Oﬁpﬁ¥98pioqg@§ oBHitade 3( 38 3H)g 2. 24(s,

3H), 2.68(S6- a@bx§251% m@%hythrO3m§8W§& ~1H) yxd=hdfo }ané%@0£§d S0
4.24(m 1H) Hz 6, (s,

1H), 7. P &rlfhfnyg%féﬁ ipg) ln73§9( ﬁérﬁ*lcg%aﬁgmﬁhane s céoled
7-[[6- dedenStG-ﬂéthyBO4mﬂ-ﬁEtHyhsapﬁopylazodlcarboxylate is added

(triethylsilyl.)-alp hex S o]
(di phenyFr%é’%&%?) 8%&#&%& gQ}éH‘Qaré{ﬁ{Zfé{l fz%o%r 2o ez o0l e and
70. 15 nl tefpgiresupeopyl- gepﬁytamphenalEhaaﬁbdn@oaads%ﬁunlomfcooled down to

0C, CO”H@h%bBQoﬁngz%ﬁlbﬁ§b8%9ﬁﬂﬁé QPetQédgéeV'§@§té%fﬁﬁff%“ké%%&e@1 of
di chl or onet hane trieth E orlde is added dropw se.

Agi t at i oRYFs T&r Li BAUSUR TS 8FPEeRbu e@PeréﬁﬂF%nt f ek ature. The reaction
medi um i s$ru@sbagiphbBpAine 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,



aqueous sol ution of sodi um di hydrogen phosphate, 1 M with water d wth
salt water, dried over magnesi um sul phate, 14 Cctober 2004 q_céobqu2p$ red and
concentrated. 98.58 g of product is collected which is purified by

chr omat ogr aphy on silica eluting with a dichl oronethane acetone m xture
(0.8 to 1 %. 46.5 g of product is obtai ned NIVR 1H (300 MHz, CDC13-d6,
ppm) 5 0.60 (q,_H, J=-Hz), 0.74(q, _H _J= 0.97(t, _H, J= Hz) ,

1.00(t, _H, J= -Hz), 1.10(s, 3H), 1. 312€fs 2. 24(s, 2H), 2.74(s, 1H),
3.31(d, hhrdrehzZind3c54Eont Bihedd. 67(58 g1¢ﬁ pﬁodﬁﬁﬁkﬁsl¢blﬂetwﬁd 5.50(s,

7 hb(r) ehehgeoebuyi Fhie dis B R vyt R . T

ﬁH— pYr and2epl pr3mOthhne ehbyt snéd ymixahphali Q-8 yxo-1 % . g of

exopyr anos&l Lgxﬂ; ] nyl met hoxy) - 8- net hyl - 2H 1- benzopyr an- 2-one 19
m of di ﬁyar opyr ane® an% ﬁ%% of . PTSA are added to a solution containing
67 g of NMB Pt otRRY Mzt r@%e@ﬁ(w@%{ﬁage and 1 1 of dichl oromet hane.

é‘?’lsfb\atl ogd%s%@a( ieg, g%l; ffp;r)t 4(1) m(ty,t eaq,?tJﬁg_b{ant ¢.emer,at w,e, =300 ng of
i s adde [ mnue 0 NS ded,.th her 100
ng of PTSAZ) Ag?tgi’_?ﬁn P4 oy r+ ? ?‘g f ‘thier?’%gS ?ng'%u’t(?sq ﬁ?ﬁge’n finely
ground sedoumzhydrtsgemparboﬁht@ |SH |Lﬂi%rddmbed3 Myizat3on ik Q:hfnitd ed out
for mELQSJt eg, 25éﬁd r‘EQCtanHEVFd'H”Bb%,ﬂ'i}‘F)t edSV\gghja Tiexane/ et acetate

mxture 1t water then _drie foIIovved

by filtré&t Bétﬁsanélf{évai)e?%ﬁonl%f {Téz 5ol vEhid: 1Hhe/Ptoduct: YbtHined was
chr omat ogg gghed. ehut[l[ggd%ip—ﬁ—chﬁét@jﬂ_ele%@%heaﬁ?;ﬂm&)mﬁ@wahy(dh:da 77.9 g

of sought_product d. N O- d6,
“H J= ?EyPY(-jal?B%qyi)HgJﬂ ?tEPz‘?thb ﬂ(% %‘z qu’éo25(sppm 82 23?9

H), 3. 30tdxophiradasiiz) oxB] 44€( dgbher]yclmcHzl)QxB) -%(mttgH) 213-B3(m 2H),
3.53(s. P, ,8,9808-2Hhne4 04
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-—



to 4.15, 4.36(dd, _H J= _Hz), 4.94(1), 4.96(b), 5. 50(bs bs

6.37(s, 1H), 7.15(d, _H J= Hz). 7.19(d, HH J= :}4?f°be§% , 2 30
to 7.44, 1.47 to 2.00. EXAMPLE 4: (2-propyny|oxy)-carbanlc aC|d 3' -ester of
N-[7- [(6-deoxy-5-C nethyl--4-0-nethyl-.al pha.-L-1yxo-
hexopyr anosyl ) oxy] - 4- hydr oxy- 8- net hyl - 2- oxo- 2H-| - benzopyran 14 Cct ober 2003
17 3-yl]-benzam de 60 pl of triethylan%ge and 50 pl of benzyl chloride are
added to a solution containing 200 ng of "the product-of Preparation 3 and
4 M of mat-ylledenzalmidede. Agitation is carried out for 1 hour 30 ninutes

a 0C. The Cempgr aluLe L5 cBL|uRdnL0spLS8ot 1208 pThe, f ot onagedium i s

poured into a mXturé of- nonosodi u phosp at e
ext ract i omdgiech teehypledne iohl eongeindng 4§90 WHIPfa?h@npéﬁéuchﬁEentratlon

400 m  of P]E%&J&%Qllolns 3a%ad4ah12% mé@h eﬁfe cKi@kﬁd@ZO Aglada@sn ﬁgl tatl on

is carried out for hour S f, ol b ng,Wth g

chl ori de, qﬁ§§ﬁﬁﬁg°uﬁ|ﬁﬁr t Purd § HQHUFFFt8F|ﬁg and %Sn 8%??5%? bﬁ Ny
of produetl licsreabttal meds fbeZadaeou§hphasact$oaxmedmuﬁdlmnphuredhyhto

acet at e, follog%ggb%fd&%ingh9ghl ?QQuﬁnghOEQHQQQtE EEQQedC§¥”g of product

i s obtai néd re co i ned omat ogr aphy
is carrle@X¢aﬁctg@nsWﬂﬁbaméﬁhwﬂﬁgewﬁbﬁoﬁé@ﬁyIéﬁElBﬁ}ofihéraE%QVIa&@etate

acetic aci$3@n2Qatioh05408 ff seuglihAnedust hadeltatngdsc, EXAMrRGEB:

2- d
oogy- 6, CRsbyFaa. o5 edsgh - - dhShaaELon nhhr by by $3512 hours at

hydr oxy- 32@2€Ln€bha&wealbg)dthmthn& withhyktByE énbenkdbpyida, 3wagh]ng@- one

129, of FSELIGIY MGREPaR U 00 POl BArt o grgpnnl are
sol ution pWOﬂ@C¢|1@fObﬁéuh?ﬂen5h@hﬁaﬂﬁéésl§haééea5 %@FF@FF%@ ¥stlarried out

for 2 howh$ 30 eRULRS @bla%eh%gowghmg,ffﬂt@r_rm@ ad@ie filtrate is
concentrated”t hen redlsso ve 5. m, of the93q$gtion

obt ai ned FRPERNS TRdyOP's aalﬁﬁtSE Bfoggét i86pt2inld. 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



under a nitrogen atnosphere and 250 ng of the product of1 P %3 b{ﬁ)n 3is
added. Agitation is carried out for 16 hours at 20C, fol't§ ?7 | uting
with nmethylene chloride, washing with water, drying, filtering and
concentration. The residue obtained is dissolved in 5 m of nmethanol at
20C. 80 ng of TsOH, 1H20 is added. Agitation is carried out for 5 hours
at 20C. The reaction nediumis purified by chromatography on silica
eluting with a nethyl ene chloride, Ic'ljl)ﬁ acetate, acetic acid m xture

80- 20- 1 t heathexahe- 2o hﬂoa@ﬂdbmuwe}oﬂsﬂmc&ceﬁatcﬂat&o&m, 10 g of
sought prgdyct is obtained, rf 0.1. EXAVPLE 6:

N-[7-[[6- deoxy-5-C net h I-4 O-net hyl -3-0-[[ (2- propynylox )

ani noj carﬂm‘_ﬁr phal tiiwmﬁmlj 4 O#I'd&‘yr—%(z‘

net hyl - % io:bfﬁzamﬂ@lb&wérlyrﬁ- (&phapwndmwmﬂfp%a—ra@mm de

St age A et hi/ %é‘%ﬁ?f% e/}t%{r_%a%poxas%%;ﬁ_tcﬁe atx}e;% WS%O%_QB Ofl]s‘?zd 4n hydri de

i s added %
2- hydroxypgtt@iwlmdtmp)ndaﬂﬁamideG m of ethyl chloroacetate is added at

0C 2 nm ol Yt Spbasphaie dppwed in, then the
reaction ﬂ%%ﬁ%ﬂ%l séltf':ﬂd centrat%5 nder reduced p]‘ra_essure The product

obt ai ned i s chf ol ofrafphsight é’lbfq@éjeel%ﬁ i 1Y ARetHPINEFE A or i de
net hanol m@twea 980 10k i ¢h 5319 Dfg pi@cﬂmiydﬁcﬁ{ﬁrtﬁtaiﬂqﬂ/mlm iahd DMF.

h t I t h I Aet h I
it ur e b A0TE THE S Bt ST HEET < b T b A T, 304 5 Sought
pr oduct |solmtbi<amn@ﬂ sodiubtamed Bh@sHahe iid mdymeet hioxy |tdeet itheaci d 3 7 m

of a 2 N §é)<‘§|@tf(g111 c{?ﬂxﬁ s; 2dded- 4.0 2 S0 ‘Iidé%} lfﬁ%ﬂ%c?éc{‘e tpﬁ%sjsu%eg Ofpy

product prepare CE)r evi ous stage an nol . Ag |tat| on IS

mai nt ai neRre@rcy ol%wne hieS r@Qriady? TR Ad (9 & istee 1t 159 &*’lﬂ'by'ﬂ addi ng
a nor malnsehpildea &ilckWﬂié)QﬁBtQ{er:laQﬁﬂ{tJﬁ | gpaeich by accywczﬁfnt;rrafdur&g under

;fguggﬁcg}rﬁe fétf %i%%% 1s|, ncharco%aotnoegrapr}ld cI Iolr;[ esrll ln%a e %tr{?ltgher H QUOrs
methylene chlorlde, 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



g of sought product is obtained. Stage C :

N-[ 7-[[ 6- deoxy-5- C- - net hyl - 4- 0-met hyl - 3-0- [ [ (2- propyny! dsyfjctober 2003

am no] car bonyl ]--. al pha. - L- | yxo- hexopyranosyl] oxy]-4-hydroxy-8

met hyl - 2- oxo- 2H 1- benzopyr an- 3-yl ] -2-(2- pyridi nyl met hoxy)-acetam de 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 mnml of nethylene chloride are

mai nt ai ned under agitation for 30 mndfPes. After concentrating to dryness,

a pr OdUCtadcﬁ? 4 0bhal ned Wi s, ighpnas QQ{@I%% cHdd eauelivlg Rg th teh
met hyl ene oride rret hanol 90-10. 148 ;%uct §slf obt nedgv_ryﬂl ch is
9 .

taken up Tt et RmM TR L A0 Ry Rt TS |H§ 3o 9 §4d&T
product ghtedued is dﬂﬂamﬁztcngraphed eI uti ng WI th a nethylene

chlori de- %lep (/% %ﬁgjb ch A fo SQuUgpts. _grl\sﬁglictofl( %-qhtai ned.

EXAMPLE 31 éster of

-def)xy ﬁ Emmiﬁ@mwl—%%ft By Yy ad- e SRYTIEIFES opyzanosyl)

oxy Ye henzapyr-aenopiyira—3-y1] -2-
(125tt1hfa%a% 123%4 o@/ a;@tamde 3; e A

2-11,2,5- 1379 S E5S @ $$ m of a 2 N solution of soda
is added $toage shi Lan*b]nz,ci}rtt?maﬂwgzcni-@-@fl)@tWI a@sttdc gicid

2-[1,2,5-thi agﬂ 15 nél hooﬂulra)s@(ﬁ‘u &ﬁ%[ﬂl%na(afds%@@ 3 ad@fedeﬁclfba@()lsolﬁg'lb@lt' on

IS maintaine e reaction nediumis adjust pH 5-6 by

addi ng a Friainsel Uk i%rPﬁ)fEtlméﬂr e i &cild thent h&@ﬁc}é‘ﬁﬁlaged and 1. 054

g of prodypciosk -Oél’éeﬂilr@dacuﬂﬁrﬁimﬁ ogr agh\etimmedr.r i edriewtc iom disl i ca el uting
with a methleneeaé:g ori rrethan m Xt ur.e 90-10.. St age

(2-pr opyrﬂ‘/‘fl‘ &t (,)afctl\nr_ (dGlum 1 a%justed to
deoxy C,rjameﬁ#mbyft é)ﬂdrkatd’nyd -ncairq:awa sdl-utyixo mmmdwr)lc acid then
oxyl - ‘%&%éé/ntgr %&‘yla)x?d Xy td-die @an ;L% ¥tadned.

[ (1,2, 5 t i azo oxy]-acetamd 105 g of the product of the
previ ous Ghreeategmurired s fa@icd my PGl AL an@clhﬂﬂlé‘ﬂewéﬁlholal de. 2 drops

of DVF arger e and O k6 mdtmindxalidt el @o-de.i s added- The reaction
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.



mediumis mai ntai ned under agitation for 30 m nutes, conc der
reduced pressure and taken up in nethylene chloride. %2‘5?%?%%&°§§n di ne
and 0.200 g of the product of Preparation 3 in 10 m of met hyl ene chl ori de
are added. Agitation is maintained for 20 mnutes. The reaction nmedium is
poured into an ice-cool ed solution of sodiumchloride followed by
extraction with nethylene chloride and drying. A product is obtained which
i s chromat ographed on silica eluting With a et hyl ene chl ori de met hanol

m xture 9®y1@peﬁ’ﬁtlrﬁ@ o qrodctthe DiftlaWied \mlocdﬂ:dt% twaken diprdimed :m  of

met hanol . S_ A d agjtatio e or 3

m nut es foI \Cﬁd&&/ ls&@@nt |agTh6}puna %l r32d p?gntfaf"rt %ne pr %’c_t

obt ai ned ¢sm%WY1T’ércpﬁwetdmbm3®Ta}pﬁy—lm—éldﬂmr@Imydg owivtllr4a et hyl ene
chloride,p wﬁpoé-zﬁ@eﬁw-ez &ésﬁzaﬁlaﬂ&z@pﬁ%mtymm@uqt(suﬁle%tﬁmed 14

Oct ober 2003 20 B eratlrﬁg as above, the follow ng products were
obt ai ned: 1S2tRH2 2R 53; G4 Pci d 31-ester of N- (7-[ (6- deoxy- 5-

C- net hyl -4- mmmﬁymm&cdrﬂm hed@p B aeaselr) @)fyIN—47 [ (6-deoxy-5-
hydr oxy- 8$ é’br?/ I%%%é{?&h &l C%%r%” W e (et oy

i sot hi azo WE oxy] - ace de % pr o f/(ny c?xy cgr bsr‘ﬁéo"&]d"’s -ester of
N-[ 7- [ ( 6-ehedigx 5=8 -@atdtiyl 2 rast-Hybe nglopiya ant3-yid ~RexXd By re&wdsyih) oxy] - 4-
hydr oxy - 8 sred M:té}nqa%lalﬂr@—ﬁq&mw;@n ~3Whdamd el 2 - et hyl -

[2,5 -bithiazoll - ré,)rret hoayl]b acet am %63' (52 pro ynyI oxy)-carbam c acid
3' _ester of %pq¥ amic aci -ester [7-T(6-deoxy-
oxyl - 4- hywht wiy4 -G yetdnyl 8211@t¢ry2]+2}-ob®ﬁ2®lmlr benZoplrad-Beki1]-2-1(1-
oxydo- 2- Ry Sinyl t cc%t d + &J‘l %ns) (2- propynyl oxy) - car bam c
acid 3 -es}{ er on%/ meox %Ce 3 ICl -nmet hyl - . al pha. - L-1yxo-
hexopyr aros{jane)~ ﬂwmmyrl@xryérwwb@ﬂ@ﬂoazﬁdﬁbeﬁ@@syraﬁ N-[7-[(6~
3-yl]-2, 234l Eflddme%h(ya—ﬂieﬁl)ﬂeﬁ;rh@rmﬁ| L1g¥al aptapagecar boxam de - -
(IRtran egg opyn ){Lloxy-car bam'c acid 3 ster of N-[7-

[ (6- deox Q?i%ﬁ Y14 oY &Eth?ﬁdrgﬁﬁh —metpy -oxo-Z2H-1-benzopyran-
hexopyr arsyl })@gﬂ—dﬁiﬂi&mryaxw—a 2mreltyllylgrap912 Hcgzcmepzepahaaa rboxamide
3'y']'2’Zfdhﬁﬁkﬂﬂns%'%EU%Eb%& %r%Wa%%% Eggéagkgg 3’ -ester of N-[7-

[ {6-deoxy-5-C~methyl-4-0-methyl-.alpha.-L-lyxo-
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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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
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over sodi um sul ltered then evaporated to drgness under vacuumin
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B: DE|taorbéﬁh@n9hQEe5 QkétBﬁhbﬁnédnEﬁbyéd4eOeﬂEébﬁium sulphate,

2,3-0-(I- et.hyli dene)-L-1yxqnic 450 m, of _dimethylsul phexi de
(DNB0) | 4G LR TheOorEhRrr b 59 EVPEthyPAIT R T TG aha 958 g of the
product obtadned iaccbtdingdto BeaegerAchieni htroduceddi aud 350imées of

”Ethy'enew1%n'9deﬁ1 3f Qtﬂérp¥ﬁ5d%9§héﬁ'Q%tﬂel§glﬁb'gﬁ §20P} X ise added
by portions while naintarning t erature below 30C. Agitation is
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decant i ng ueo a s.reextracted with 500 ml of ether. The
or gani ¢ pﬁgsgsogrgOBEﬁg ﬁﬁﬂgHE# &t 86%? g% Fum sul phate, filtered then
evapor at ethgedCynésdearges-actiogl - 66Cgmethypf®d®cmethybh2a3ﬂ@d(1—
Reextract |,0pni$ GRhLY 84eRU}-B-1{XBfexopyranose
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



with 250 mM of ether and washed with 150 m of water. The organic phases
are again conbined, dried over sodium sul phate, filtered4 eé@@ﬁgrated
to dryness under vacuum 39 g of sought product is obtained. Stage C
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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-



taken up in 80 m of ether and agitated for 3 hours at
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ure, separated, rinsed with a m ni nrum anount ofqgQ% en dried
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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



stage followed by filtration and concentration. 7.05 g of a roduct is
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nethylen% H@H ggbggaylhe re%%%hganediun1is mai nt ai ned under agitation for

one hour ~t nto a 1 Msolution of sodlun1hydrogen
phosphat e f ol R6Weungbyfexheaprpenchi of thet RyPeheuehterdele. 4 ThE 9f gani c

phases argnﬁﬁﬁgggorgéhgge' bLheerad amd eopcentratBdeyd18(9-o+035ought
product i's i ne

N-[7- [(GHﬁéggy75eeeétﬁ?ﬁagSé W@tﬁ;lZﬂzﬁznﬁfﬁﬁplorQ?Bﬂﬁl 5-methyl 2-
- L- | yxo- hexopycaresyllaxy] a¢ehudtioxye8- ferhyl hgdursxet ambient
2r 1- ben@ Canadoel ] 0oyl RLOPRIATLAC. & 80hLLon, EaNSAIALNGE 303 10, Of

t he prod prévious sta anol and of a 0 5N
14 Oct ob@M a@@gozs saduéeons QélQDdGHmOhY§é§gaﬁ1ﬁ?@?@&@ﬁ%r EOhb?v%@eBonr 2

hours. 90+, @fi o3 kiMhagueQusa sakdtbonTAE s0dhHithyHs9genapdosphat e
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



is poured in followed by extraction wth nmethylene chlori g wth
water, drying, filtration and concentration. 270 ng of §g3%°ﬁ?beﬁrs’:ﬁé‘ﬂ IS
obtained. Stage G N[ 7-[[6-deoxy-5-C-ethyl -6-C net hyl -4-0-net hyl - 3-0-

[ (5-met hyl -1 Hpyrrol -5-yl)carbonyl)-. al pha. -L-1yxo- ‘

hexopyr anosyl ) oxyl - 4- hydr oxy- 8- net hyl - 2- oxo- 2H- 1- benzopyr an-

3-yl | -2-nmet hyl - propanam de 260 ng of the product of the previous stage, 4
m of dinethylformamde., 0.168 m of %L 8- di aza- bi cycl o[ 5-4-0] -

undec- 7- edaysandglbateg @@aQanartniﬁhhﬁsoeh@ylpéuﬁ@ahyﬁta 10 ml of

pyr rol car poxyl kg, af.6.39] §/aé§9r%§£r§ *\?H&? rﬁ{% L0t o] 81 &Eat The

reaction medium S poure ueous S0 |on 0 sod| um
hydr ogen phe&sphst Eha$@$l @W@dwtb?he‘éxt@ét@@o@nVWtfhamWiu@cﬂb@featqhe organi c

phases ar ellee@ansﬁjd déh@émtfatésr emz@ndgC@FC§f6a@é@dls Q&Qté%é’(fi crude
sought progucg IS obtai neg urified ﬂ{omato algthy on silica
el uti ng WEACH hethyFehee h}PEr?}dﬁom ?%%hyn? T YS'- ng of this
pr oduct |metakﬂaenandh28rldeem®tham®}s @o5-5). 170 mg of a 3/2

1, 8-di aza: %ggx%g&grfco ; 8'819 lyse(%t%ﬂﬂour ata an%l | Jt}?tne chI oride are

added Agl ronis carrie for enperat ure,
fol | oned Byepauathenint o['BR-hT atpha 1, M keftreou’- Btaut i h afphsodi i -hydr ogen

phosphat ep, dﬁzﬁwﬁu PRm-%n&@ﬁékﬁ-dsDPttéﬂtéihf@M 8 GIH -0 108, o e 9.0 gani ¢
phases arFéwashe W fh water nmbi ned and dri ed over _ magnesi um sul phat e,

filtere dlShEiebwebstink e%rfﬂm%-w%ﬁlr%%gﬂd%ﬁwuawsow HmaEbMp. =
140- 1420C2H-E'K-»%5Hx£a19yra(:2—:p¥@wnyl oxy) carbam c acid 31-ester of N-[?-

6-d h thyl s, al -
Léxopi?ém y‘q&ﬁ; %aB’?S ]rr?i? yéso)gg] ]p%%ben Otlrgﬂ'r_asrf-[(l"
3-yll-2- @mewmwmmWﬂﬁhx%brqudﬁemwdwm st age

before |ast _ofo e g e s ARl %dﬁutqforpyrllof@ B, o30 g of I thium

perchlorate and 610 ng of opar gyl droxyl am ne drochl oride are
agi t at ed FHRTBPHIAL altna%qo of ér aturidt rﬂﬁjé“%‘eégéﬂ £6h anBdiRimLSs kept

in a freezentdnidy 148 @tcﬂ&)&ﬂacﬁﬂﬁﬁ_um, 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



27 days, agitated again for 4 hours then poured into 10
foll owed by extraction with nmethylene chloride. The orgagkggﬁﬁﬁéﬁgfare

washed, dried over nmagnesi um sul phate, filtered and concentrated. 420 ng
of product is obtained which is purified by chromatography on silica.
(eluent nethylene chloride-nmethanol 95-5). 170 ng of a 3/2 regioisoneric
product is obtained in a 75-25 m xture. Preparation 5:

[7R—(7.alpha 8. beta.,9.beta., 10. al phd8)]-4- hydroxy) -7-- [

[ 10- ”Etho Jr(ﬁéﬂﬂﬁnyQﬁ&t%ﬁép ﬁaQUZ ﬁlyl 6y]f1 tratlon and
[(trlethyI5|Iy) oxy]| - 6-oxaspiro[4 decan- - hyl -

OH 1- benzéﬁﬁﬂﬁf%ﬁ Qﬂ“;qu£¥9qgs 57 7T g of soug t product i5 obtained.

L4§- [ 4. a: phas teE e pﬁm{@*)a]ﬂﬁlr% ZQdLaIIphhyllrﬁbbézi-) gﬁ me;cho%—ﬁsn- f
ydr oxycl pen !? Xy i 0xQl ane- 4- met hano of a
dlbronDbufpneéé %ﬁ%gﬂ ﬁ%;hd% é %rongbutane in20.0 M of THF) is

introduced intd3d milxtoafr @ leonMabailngias gfoflikagrésiwninioo hvdaiquF and

an i odine i Criystalne The dLRet @ -BPxt ybea soplia¢ed vodeniHEhgasgugderl. 7 1
of THF is added. The renmni nder of the dlbronlgagﬁg I§glutlon is a ded

Agi t at i on i€ RS & foF PrRIGPESIG T APRUER | 8fi GRFcont ai ni ng
80.37 ¢ Omgmﬁdﬁhﬁﬁoknmeraﬁeﬂ-BumebhyFB C for 1 hour. 1 litre of a 1 M

34,01 et et g denell o ABLOLS 8 dodndelebitrecol s THEqage added

at 17C. Agl ta i"on is Carriedout erafure. The
reaction @@@UﬁﬁhQ@ deolcag rdednovs foc éﬁdmangéﬁaratedmbbeutlon of annDnlum

chloride irgrpidedurAf el Q%%%@Ebﬁgmehﬁﬁmo&ganErQB@é§ ySthegRveds an
extraction 1is carried out with a_solution of ethyl acetate with 2 @6

hept ane, ﬁQQFiﬁﬁiqﬁPﬁﬁ%ﬁhWﬁétuéﬁyﬂnéfaHéSB§§p8F5F|%@t?ﬁ theynessh 33itgs g

Fg sgu?gt hﬁl’t;édﬁCUril%d()léhaﬂ @@dpoﬁhaga Bo7dryness The residue obtained
"aS-(3'a.alp p a.)l-7

di hydr o- splréﬁt3€F§€eﬁF Hg % F%Pﬂﬁ%?§?8F8x8? ?ﬁo - CTfp@r%h} Wy (3aH)

-one 221 QCdiHﬂmﬁX]bﬁ §ud@ﬂ@d1toaaidohuﬂibﬁocmhtaanﬂgenlﬂog 20% hderproduct

prepared i o tx%%%t o%”%eﬁl%xwr@oeieélnéol«ht £8 afbi Okt hylgpe-chlpLide, 1

litre of DNB of triethylamne. Agitation Is car ed out for 2
hours at fgﬁﬁp@ﬁp pghﬁéﬁégaﬁéon 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



The reaction nediumis poured into an aqueous sol ution of, sRELHM@ECH d
phosphate foll owed by extraction with an ethyl 14 October 2003 28 acetate,
hept ane m xture (1-1), drying, filtration and evaporation to dryness. 57.7
g of sought product is obtained. Stage C

[ BR- (8. al pha., 9. al pha, 10. beta)] - 10- - et hoxy- 6-

oxaspiro[ 4, 5] -decane-7,8,9-triol 157 m of a 1.5 Msolution of

di butyl al um ni um hydrlde in toluene is @dded ‘at -5C to a sol ution

cont ai Ni Ngs 881 GmOhcid hﬁh@é@ﬂy@é of 1 A Hed Pl £ Okist St agRl aiﬂe?zﬂo THe of THE' .
Agitation is garrl ed o

or_1 hour I|tr of a on of
sodi um andPpotaski %Wﬁbﬁ%‘ﬁlel?a? -?%%Paet?%r%%%%% on Asg]l Eu en]‘utl cg;SJrlll%ﬂd Egut
for 15 m nuéesyhénanbheotide enperate el xTivee r&&act itdremeditima $ahuant ed
Wth an etP&bu@gg& sleplape it s e dg:d7 yashathaiddugiat frddigt wWdé h
salt water evapor ated to dryness. The residue obtained is
agitated a@b?@@‘?‘ﬁ the presence of 150 ml of a 0.1 N solution of sul phuric

acid and 1504t pf ywake(7foIpRa 5, howesa ., Theetreactd .o gredildmd-s cool ed down
t nb t f ol | t dr )
g ororent Cometon o) Soee LA o L SR A Ardmess

[ 7R- (7. al ppa) o8y beda. {gtbmahymlbymayﬂwmsa(@:gzam 5]-decan-T7-

di hydr ox 0 I £ OX 4-
(di %heny?/népkggip gymgﬁ%ﬁs By Pielo 58 f}%gﬁgzd%ane AL g of DIAD Is added

dropwi se at 0C o024 fﬁ%x‘?%r%' %lelhlgj@%?r‘i”héartﬁ FHPe "o IPPEFATALIISRS3, 73 ¢

of 4-(di pQ@DprlhaﬁiBOX&idkﬂydé@dcyd ’Ben@tﬁylut-Zi-dariL -dventzamyiran-28-.dney  of epar ed
as indicat eg In Pcrie ok? 6_and. 59595*8; ol Inﬁhosﬁohl ne. Agitation is
carried out™foPr99s BO?I REBY BRTS t SRpET o ure 1 "equi val ent of

t ri phenyl phbsipht nematibanef Dh@l:atr tomdiedeatr DR e 80 Vedairgrag

evapor at ed o aki i t roduct is
obtai ned. ShaceE THE(T L sha, S8 b G D e

(di phenyl - ﬁ@@%@&gg mediym | Bsh@@¥%&9eq0 g@tﬁ%ﬁvjk w.es at ambient
[(triethylsihyespxiyhrb- SxXASPhsRES, wltecarer - YIDOXgdrinetdndses 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



2H 1- benzopyran 2-one 15.21 g of triethylsilane chloride,i %qupegoﬁi OCto

a solution containing 48 g of the product of the preV|odg and 400
m of methylene chloride. The reaction nmediumis agitated for 1 hour at 0C
washed with a 1 Msolution of 14 Cctober 2003 29 sodium acid phosphat e,
rinsed with water and dried. The product obtained is chronmatographed on
silica eluting with a nethylene chloride acetone m xture 99-1 then with a
t ol uene terbutylnethylether m xture. 28037 g of the sought product is

Ogt aihnedl ?ﬁﬁor &I‘%ER l'(c]7tlola|a9.{1ﬁ40ﬁ3 beltk?et %&Q%%éy %%rzcﬁl_ é)%lrecg 9

E (![ Pl :?%w gﬁ ﬁ%x%}f %l%%%etﬁrzyg%%(me nr7’.ac: ySOrl?.ltl()n J.rsa?«rashe}gl w1t¥1 )

yl ) oxyl - 8- mmtiqdeéuﬁibdmﬂtampykﬁﬁlébdmum'bﬂiénﬂodatez 3ridithydsepyi-asnang 400
ng of parat 9 | p r | ution.containing 28.1 g
of the produ ct of ?ﬂé S$EV|ou%!qi%H51%g% §6%t 5 erdF@ﬁﬂ8V8ﬁebHane
Agi t at i on ¢ BRAFGIER gt dromeBshourt reﬁﬂﬁU@nuSt@mpéﬁaﬁdren Sodi um

b|carbonaifgdﬁg@gykué5yy}JH@&an@e%ggw@QenqugglE%lqgh%@tgg tap 29, pputes at
anbient t er at and washed w th water he organi c phasés are dried
over sodldﬁ¥§ ;Fg Lerpa il aductr i66t-aitfe d HSOfcﬁPHﬁﬁFOQFaéﬁéﬁ ®f silica

el uting vmdﬂtaaxhﬁptane ethyl acetate mxture 4,1. 16.81 g of sought

product i d. {7R al h , 8. beta., 9. beta., 10. al pha.) 1- 4-
hydr oxy) - ?L?ftlcgi Eff h%gg/%%gﬁﬁ%eff r ahyéif7 pyr an- 2-yl ) oxy] - 9-
[ (triet hylS$Ha9g) Box@—(6ipkaspilreltdosly- dédchandroyl ) 8xpptByl-2H-1-

met hyl - 2Hpbrkepzepyr-anndz0ne A solution of 16.19 g of the product of the
i s agitated under hydrogen atnosphere in

previ ous stags,5 %go oB g
the presence of>8 8f Up IMaHP&HFbﬁ“cQﬁbBﬁdr%FFé?rl$|@@%@ti@n 15.1 g of
sought pr oeutianiod dbst added. toPaepalation Gontalnlng a mixture of 20 %

G PhengreRophale IFECEYS sl TR B e e RReiSRaenshe SL%,
of met anol. 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 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), ©.78(d, 1H,J= 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



2-yl)-2H 1- benzopyran-2-one 55 g of

4- hydr oxy- 8- net hyl - 7- (t et rahydr o- 2H pyran-2-yl )- 2H 1- ben?é%??gﬁzgo%ne IS
i ntroduced into 250 m of anhydrous dinmethylformam de heated to 40'C, and
a solution of 58.3 g of diphenyldiazonethane in 250 m of DWMF is added
dropwi se. The addition is made over 3 hours while maintaining the
tenperature at 400C. Several portions oféi g of diphenyl di azonet hane are
added again and agitation is carried 14 October 2003 30 out for one hour
at 40' C. The3G et iion thnedi wades! .posited li ato0°2,1ao0kodultpbur b€ ¢URer. The

organi ¢ solwution g ¢ washed Whta)]aq ggggggz §olgﬁon ofo %?dbun1b|carbonate
with a solutjon of <soda M, R-s wat er foll owed
by evaporeﬁﬁWﬁ?qﬁyﬂﬂF?hgéspyfﬁé ?egﬂdeéyﬂ§9aé Féﬂ@@hwﬁsaﬁyl0§6wﬂoﬁyl

et her - hexaneaspitrare (SZHd%):aEGUI—Q'\A@dbe sematayuoaH—IhEehaég wRheopapt is
drled 20.5 9 % sou qt prod talned ? CEZCIZ AcOET 595650~. Rf
= 0.44. Stage B FA-¢ |Bﬁeéyl ﬁgxyT SRydPoxy- BInBEhyfE ks 1introduced
benzopyrandZO@weses mrhaf mlathM sol agibatefl hydr 6ohterintnaced b9 0°C.

met hanol i ardddedoton sBhthgR ¢aNhaloboo; A xhub6.05,20.8) ol Lhe product

of Stage A, 100 m_ of dichl oronethane an ano %glta ion is
carri ed ou@oﬁ&PmZdHBMP§°§?“ BhBFERetEe Pl al BPembhd t Betsatveansiare

evaporatedcaEEJeEheutrestﬂuénlAchﬁpﬂépﬁﬂnénmﬂﬁﬁﬁkét?letDPnO|TﬁQO|ed down

to OC bl e part th | ed
al cohol tNGRTHTER SULEROPIC: Bt KaFLCAT Y of ™ VTG, 450 S8E Lo OvaF oBget ums

col | ect ed whilphats, difspeesed andetbecensepocdted dandesds i edrhd 4sSdgige of

S69(s, "1rg ogukE 28! @h?fg%t%*“ﬁa??% MG TIs 8 3= k) 698 o
7.10(m H) aze?nme ﬁEXEAI\ﬁDL:ElQLOIJI[ﬂ%(VBc%—dB‘lﬁhQDplO—
10. cx) 1- (ZmQEﬁﬁxnygéiXéispQﬁép@”ﬁ}@e@én 7-yl]oxyl-4-hydroxy-8-methyl-3-

8- hydroxy- sz 9¥g£8¥Y2§ Pﬁthzopyran ~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-spiro{cyclopentane-1,6’ [6H-1, 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



(benzoylanlno) 2H- 1- benzopyran 7- yI) 10- nethoxy 6- oxaspi 3£ 65 gﬁggn-g-yl
Stage A: [7R-(7.cc.,8.P 9.p 10.a)] - 4- hydroxy- 7-[ [ 10- met hdy2ctober
9-[(triethy|siIyI)oxy]-6-oxaspiro[4 5] decan- 7-yl ] oxy] - 8-

met hyl - 3- (phenyl azo) - 2H 1- benzopyran-2-one Aniline (1.44 m) is added
dropwi se to an aqueous solution of hydrochloric acid (27 nml) cool ed down
to OC. This mxture is agitated at 00C_ for five mnutes. An agueous
solution of sodiumnitrite (1.18 g: in d6lution in 10 nl of water) is then

lntrOdUCGQéﬂdHEMﬁﬁa At &l rdgidiaih1QR ok hdBe .M PUkes ratn®:-Consedi um acet at e

8. 41 dded and _agi t.at t further 10 t
Erhanol | 1AAH DESF 2069 1 L 50 W) K. CRancRtloly SLLFFoREoBC d Sol uti on

of [7TR (Bwepd:arich Ro di@nee)].- Fhiy desipu?- flouristkdxipys-
[(tetrahy ]éﬁ%??ﬂ%gﬁ% y%ﬁ¥ﬁ)gﬁﬂhca9 Eﬁh%&ﬁbh% %hlgleéXhoﬁomethaPe—

oxaspiro[ 4, oxy] - 8- met n% benzopyran- 2- one
Pr epar at i G¥SEONE3 MixtiRs 991302 509 ?ﬁFtP§ FREPBEuREAuGEopRi se. This
m xture i scAgidateerd for forty nlnutes at 0OC. The reaction solution is

poured intQ an-aqu Us, .S Iutl n s dl di_hydr.qgen sphate (/M 100
m). Extréﬁ%#%ﬂi% q%(:arrlo(g’ %t 9 Aé&Et %’ 3aﬁe ﬁﬂ%ture 1(4 1). The
organic s@Mﬁnqu1&§mmmﬂmijmekb—ﬁﬁtérbﬁhenpdrﬁed7ovéﬂOSQMr&hrmsuhphate
filtered (i Thegs h olhected in
Lhi s rey. %%fkagew g&% _}E?vCQE}S@ﬁ%%ne heg ?39 ] 3&)59998&ol[§ ? )

9- dlhydroﬂﬂ?ﬁqkﬁhdﬁvﬁ6 oxasp|r0[4 5]decan 7- yI]oxy] 4 hydroxy 8- met hyl - - 3-
(phenylaZO) 2HTh- @@&&@@Mhaathh@nprAda@tUbfoah@fpt@viabytyt@@@nnnun1
fluoride in THFf 20 qéb Eﬁ added. drog 'ie to.ﬁ ao ut# coo| ed down
to 0C, of CSHHEWEREEE pr Vi ASakbYaFoUS Y e PARGEFDt OF s P19 M ). The
tenperatut@mpea@tbmwed1n0thesgraadnag|bﬁthﬁCi$0c366|@d 10u%) f oundehoar at
anbi ent tg@kﬁ; %r%tmEEEBQQQtV'ﬂ%HBE'EHEt&'M?BhQ ﬁ% PedtEiog0ig1) 15

agai n add agitation is_ carried out hour. “the reacti on
sol uti on ic®mPd&Heed TREoCaR2AYGEOHS §éP@#Féheéfb¥o§ihﬁ¥@?h9@r%@bhowed

by evaporation 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) -



phosphate (100 m). Extraction is carried out with an AcCEt
m xture (80-20). The organic solution is washed with wat O?t%be[ﬁ)tzggfed over
magnesi um sul phate, filtered and concentrated to dryness. 9 g of crude
product is collected which is purified by chromatography eluting with a

di chl or onet hane- acetone m xture (94:6). Stage C

[3aR-(3'a.a.,4'a.,7" (x.,7"a.a)]-4"-[][4-di hydro- 8-

net hyl - 3- (phenyl azo)-2H—1 benzopyran--7-33] oxy] - 7' - met hoxy-

tetrahydro pg 65[ el 1 anl-2'-one The
m xt ure of fgﬁb %E% ? ﬁg@?o}y ! gb—%ygi& i @%‘?}B;olnyﬁd(??{én %azol e (1.6 g)
in anhydrodbeﬂépvéhﬂmﬁ@u?%nlt‘?,@nzﬁ?yr@% é&%bdl@‘d“?’éfw’ﬁ)’(‘ After forty five
m nutes, tRgeaspoebed sﬁggx;ggngnyxture |s poured into an aqueous sol ution of

sodi um hydr ogen sul 10,% s t hen ext ion 14 2003
32 is carried Oubt gﬁ’?ﬁg%ﬁ&%ﬁiﬁ?}é\ﬁ%ﬁ‘ Bhe é@r% Br gaérh%cfg\ﬁ%slg |%er%%(gp Bver
magnesi um $6Rphgt eafel sdded bycc{seﬁraﬂbnt@n@l selapeatobnthe pFgdess. The

residue is puehbi gdebyoushsPaBL 0gh yl@ﬂnél aﬁﬁede&wﬂ@owm a4 ml).
di chl ororret ane- acetone mxture (95- 2 35 g §f t he sou Ja‘%ngOdUCt is

col | ect ed. TBeageapripa BEdignalg aglltéa ato% a: U x33yS A2 fo- 4-
hydr oxy- 8- gefnbikaluox0- 2thé- b@ﬁ@ﬂp@ﬁa@eﬂuyi¢mxy$ -géured hoxtye an agueous

t et rahydro-s cyclLopent ane- 1 49,5 an] --2' --one
The sol>/ut| 88%? {jﬂy : g%l ‘tlmolfly?ﬁ égﬁ#%ﬁé?% g £ ??rrp%{/dr!)fur an (30
m) is vi ngouabylagl tat e«draxe@n@ul’en‘tfltltl @@@@@@?@GPWQ%@W@%@C@@T Pd/ C
(0.250 G 3@, /d TF@dgf Q%badwﬂ@@l&w%m@é@edAH@ dordy thawtesidde

reaction is The cat al is elimnated f||t |onfoIIovved
by evapor a?i‘féﬁ ‘t“é%l??h‘é@ssu-:ll‘ﬁléa\?%m Btkteeed ot 92 & her - pent ane
m xture undegndkbl a$9ﬂﬂdgt8ﬁnct§@éa:§@@glb§/ pfa;dimcmatmmbwﬁmd detyictg,id. 85 ¢

of sought oduc re over ed St a _

[s.aR_(s.aEEIOQagogga%he }lﬁﬁ[% ?ﬁ%ﬁ w1 7a dichloromethane
methanol mixture (94 263 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



[ (7' -met hoxy-2' - oxo-tetrahydro-spirof[cycl opentane-1,6'[6

1, 3] di oxol o[ 4, 5-c] pyran]-4'--yl)oxy]-8-nethyl-2-o0xo0-2H ?:4 October 2003
benzopyran-3--yl] -benzam de Triethylam ne (177 pl) is introduced dropw se
to a suspension cooled down to OC of the product of the previous stage in
di chl oronet hane (5 m). 134 pl of benzoyl chloride is added by syringe.
The reaction solution is agitated for 1 hour at OC. Triethylamne (18 pl)
and benzoyl chloride (13 pl) are again added and the reaction mxture is

agitated for. riher_hour,at OC . The reaction sol.uti i.S ured into
an aqueousorg%)“l(g#%négf as%‘%l)iE%Cﬁrnoac{‘l1 fydr osgoeurghgthoosrp%cglicet (r Iﬂ%rlfdd“éo ).
Extraction $8agar®i e wut? vik t 18 dh At GEt-Uept dre (Fi-pnopeny(18&y20). The

organi ¢ sol & #1944 e WS hed yid fu Maters tham ,1drd-ed Qv HagNRes iy sul phat e,
filtered and concentrated [to %Hzr%ne% Theifresijci:[(tj(e istptr?ri?{‘ll eéwl;j

chr onmat ogr dpFSP e AT | Wi 1w HEp A a2 tadetvatle Wit xy26r) . 420 ny
of sought qraghicto (46, Obteataredh-\8tage F: [7TR-(7.a.,8 (3. , 9 (3. , 10 . a
) 1 - (2-propyn ) t r .200 3 carbamat e of

8-hydroxy-7-[4-%§ rokvgéﬁhggﬁﬁﬁﬁiglg&gﬁé_mg A0 product of the

(benzoy| ami B¥G) ¢S] - B opylr -dn-97-9fl [o-prepareodydgoxylamine and 139 mg
oxaspi r o[ 4,5 deadifr e RHIORAIUNY @ exy ¥F RE (832MG) 3Rd chicbhi um
perchlorate (.82 rr%é“are added suc e?}swely to a solution of the product

of the preABULHt REFWhSditnd @dri EdYSver TH6t #ERACtAOR polutheny dgct i on
medi um i s @giteat dehtfoora 2.5 dayecats awtiueibn bEnpedatmr BydTbgenheact i on
solution i i.nt S . .sal_yti. sodi.um_hydr.ogen | phat e
(0% 100 S PeC R AR 12 B o Bhea ARG, YR et Rt ur o
(80- 20). REtetganti&tsgleutlidn iThewashedici phaset és tlhéaddanddthever

nmagnesi um syIpRate, afdd engd randcorgenthat ?@ohactdwegsiﬁedfl% ng of crude
sought prodyct is obtained which. s chromatographed on silica eluting with

a di chloro TRECIEPREAoPINSHdFe EO¥L1BY. W268 fy™eFh¥bEHRt product is
obt ai ned. EXAMRliBeYEthyIRacétate8aBetic9akbid miftura 30}20-{2apaopyoyhgxy)

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’.



carbamat e of 7-[4-hydroxy-8-nethyl-3-[(2-nethyl -1-oxo- -

propyl ) am no] - 2- oxo- 2H 1- benzopyr an- 7-yl ] - 10- net hoxy- 6- 14 October 2003

oxaspi ro[ 4, 5] decan-9-yl Stage A

[3'aR--(3'a.a.,4" (x.,7"a., 7" a.a.)]-N[4-hydroxy-7-

[ (7' - met hoxy-2"-oxa-tetrahydro-spiro[cycl opentane-1,6'[6H 1, 3] dioxolo
[4, 5--c] pyran] -4'" -yl) oxy] -8-net hyg--z oxa- 2H-1 benzopyran--3--y| ]

- 2-net hyl - propanam de A sol ution of 810 of the product of Stage C of the
previ ous ws)h&ynaﬁekryt[ra aR-(3'a.a.,4'a.,7a.,7 a.(x.)]-4"- [[4--hydroxy
- 8- et hyl .M p1enél - 2- oxa- 2H 1- benzopyran 7-

yl ] oxy] - etrahydro spiro[cycl opentane-1, 6' [ 6H

1, 3] di oxoD@- [CllleS-f@]léy’wan}J stremBsis subjected to hydrogenation for 2 hours
under an H2 atnosphere in the presence of pald.adigum on cagloniijn order to
obtain the correspondi ng 3-am no &ﬁ?duct The reaction nedi Hm i S
filtered, StEREedaWERSTHE and t he® ST VAt |S%\Pa§ rated of £ 9 28 n of

met hyl enes@bbarl dpida4Ripk sof trlte]tmtmn ne thénok65 pl ok Osopropyl ic
acid chl o\%ﬂtdehat 0C ar added. gd ﬁﬁ' is cgy r0|8ed out for our at 0C
di luting WA r’reFﬁ?f;én SIZRLEFi de ¥ol 1owed by weshi ng with sodl tm aci d
phosphat eSamdpteohr ngegrﬁaphy on EATEEL el uti nd@ -Vi% h a hexan@/-€Bhyl acetate

14 Cct obeg+2Q §03ﬁneg}ﬂ55%g adyb]ﬁ}_,_o nmy of< gought produet i §40bt ai ned.

Stage B: [7R- BP,9 P 10 2- propynyl oxy) - car bamate of

7-[ 4- hydr ?{f@BDnéPﬁWu@ [(2- et mﬂ [H%é& 063

propyl )a[TEﬂgia:jra @&@cahé benZOpyrmzﬁ}cys | - 10- mgt.lpoxy- 6- ] 0.63 .
oxasplro ec ut i on, cont ai,ni ng e ro O t he
rev ous. SpEuEFSRG TS B e S E e SRRk B RbIhe 155 M ORRCE P Lhi um

perchl orabé Brdmplet o ppdi inkavs agi eacedlant apbiehtyt enper ature for
2.5 days. BThelﬁg%gtggnsgku&ypgséSB poured into a 10% aqueous sol ution of
sodi um hydrogen sul phate and extraction is _carried out with a hexane ethyl
acetate mixtur&hg- Hroqfﬁét%r@’é%l%nl'b%ﬁ%@?% OF | BT Rhetheolieentat ar®s
evapor at edrobfin Eh@epr:@dmghgobs al.oedri shashsopgyeyr aphed on silica eluting
with a nethyl ene



chloride/ethyl acetate/acetic acid m xture 80-20-1 and 3%Q d@ynPbogpught
product is obtained. EXAMPLES OF PHARVACEUTI CAL. COVWPOSI TI OKS Tabl ets were
prepared containing: Product of Exanple 10 150 ngy Excipient g.s.f. | g
Detail of the excipient: starch, talc, magnesium stearate Product of
Exanmple 11 150 ng Excipient g-s-f. | g Detail of the excipient: starch,
tal c, magnesium stearate |Injectable sol ®#d ons were also prepared fromthe
salified products. PHARVACOLOG CAL Snggﬁﬁf THE PRODUCTS OF THE | NVENTI ON
A - Met hod of dilutions in a liquid ne R series of tubes was pr epar ed
in which tHe dxfe copamnidsy off fetrarillae (Ut itive mediumis distributed.

I ncreasing quantities of the product to be studied are distributed in each
tube, then each tube is seeded with a bacteHal strain. After incubation
for 24 hours in an oven at 37'C gthe grow |nqhb|LLqp is eval uated by

transillum nation which al y concentrations
(MI.C to be determ neR’JG ranms/ cniR, 14 Cctober 2003 35

Activity in vitro MI in ok OWRg stralns EX. 10EX 11

St aph. aur eusOL1HT18 <0, 0 h efi der® di'gn126042<_ 0. 040. Q4

St aph. Coag. Negati veOl2HT 08 .15 Strepto. pyogene02A1UC10. 160. 08 Strepto
pneunoni ae030BI 25 0. 045 0. : tero f aeéi unD2D31 P20. 630. 32 Entero
faecal i s02D2UC51. 20563 The progygt s -of the exanples and in particul ar t he
products of Exanpleﬁ\ﬁe’and 11 have an excellent activity.

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 atoms 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 37
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.



salts with bases. 2) The conpounds of fornula (1) -defined in claim1 in
which Rl represents an al kyl radical containing up to U RelPbyt 903t 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. 14 Cctober
2003 38 ,

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) As nedi caments the conpounds of fornmula (1) defined iy oGk Fpdszas well
as their addition salts with bases. 15) As nedi canents the conpounds of
formula (1) defined in claim1l2 or 13 as well as their addition salts with
bases. 16) The pharmaceutical conpositions containing as active ingredient
at | east one nedicanent defined in claim14 or 15. 17) Process for the
preparation of the conmpounds of formula 1) defined in claiml1,
characterized in that a conpound of formifla (I1): OHH2 Oo NO is

subj ected to the action of a compound of formula O .1l R -CHal in which
Rl retains its previqug neaning and Hal represents a hal oge tomin order
to obtain the conmpound of formula (111) : OH 1 11 NHC-RL which is

subj ected to the action of a conmpound of formula: 14 October 2003 39 R4H in

order to obffigkddie PG ¥he URYRN O G ---RL (1V) (1) O=C

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)



bH 18) As new chemical products, the conpounds of formul g (ddidper98hsned in
claim17. 19) Variant of the process of claim 17 characterized in that a
conmpound 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 halogen atom then-to
the action of an agent which rel eases th800OH function in order to obtain

t he correspondi ng conpound of formula (1) 14 Cctober 2003 40 CH (I) 20) As
new chem cal products, the conpounds of for r(r)uijla (V) defined in claim19_

0
—
o NHCT

R

(L)

20) As new chemical products, the compounds of formula (V)
defined in claim 19.





