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15 Compound (1) and more generally the compounds of the family of the
| 1,6:(2,3 and 3,4)-dianhydro-f-D-hexopyranoses have essentially been described a
Czech chemist, Miloslav Cerny. Three access routes to the Cerny epoxide (I) from
compound 1 {1,6:3,4-dianhydro-2-O-tosyl-B-D-galactopyranose) are found in the
literature:
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The compound 1 is obtained from leveglucosan 2 (or 1,6-anhydro-8-D-
glucopyranose), as represented below (M. Cerny et al.,, Collect. Czech. Chem.
25 Commun., 1961, vol. 26, pp. 2542-2550):
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The ditosylated derivative 3 (1,6-anhydro-2,4-di-O-tosyl-B-D-glucopyranose)

5 s selectively obtained (80%). The remaining 20% are essentially composed of the

tritosylated derivative. The overall yield for the conversion of compound 2 fto
compound 1 is 55%.

There are many access routes to levoglucosan 2; those most used

10  industrially are, in addition to the pyrolysis of starch and cellulose described since
the 1960s, the cyclisations in a basic or acidic medium of D-glucose represented

below:
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Cyclisation in a basic medium

4: 6-O-tosyl-D-glucopyranose
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Cyclisation in an acidic medium
5: 6-O-trityl-D-glucopyranose
6: 1,2,3,4-tetra-O-acetyl-6-O-trityl-B-D-glucopyranose
7: 1,6-anhydro-2,3,4-tri-O-acetyl-B-D-glucopyranose

The cyclisation in a basic medium (M.A. Zottola ef al., J. Org. Chem., 1989,

vol. 54, pp. 6123-6125; M. Akagi et al., Chem. Pharm. Bulil., 1962, vol. 10, pp. 905-

10  909) is reflected by a low yield (15%). Furthermore, it is necessary to acetylate the

crude levoglucosan 2 in order to allow it to be isolated. With regard to the route of

cyclisation in an acidic medium (M.V. Rao ef al., Carbohydrate Research, 1987, vol.

162, 141-144; R.L. Wistler et al., Methods Carbohydr. Chem., 1972, vol. 6, pp. 411-

412; E. Zara-Kaczian et al., 1982, vol. 111, No. 3, pp. 271-283; E. Zara-Kaczian et

15  al., Acta Chemica Acad. Scient. Hung., 1978, vol. 96, No. 3, pp. 311-313), it is
described with a better yield (70%) but it comprises a further two stages.

The three access routes to the Cerny epoxide (l) from compound 1 are as
foliows. '
20
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8: 1,6-anhydro-2-O-tosyl-3-D-glucopyranose
5 9: 1,6-anhydro-2-O-tosyl-4-O-trityl-B-D-glucopyranose
10: 1,6:2,3-dianhydro-4-O-trityl-B-D-glucopyranose

In addition to the number of stages necessary to arrive at the Cemy epoxide

(1), this sequence comprises, inter alia, the difficulty of selectively hydrolysing the

10  3,4-anhydro functional group during the first stage. The hydroxyl in the 4 position of

the monotosylated derivative 8 is subsequently protected by a trityl group (Tr) in

order to prevent the epoxide from migrating during the cyclisation in the presence of
sodium ethoxide (EtONa).

15 Route 2:
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According to M. Cemy et al. (Synthesis, 1972, 698-699), the Cerny epoxide
() can be obtained from the derivative 8 in the presence of Amberlite IRA 400/0H

20 resin. However, prolonged contact with the resin results in the migration of the
epoxide into the 3,4 position and the formation of the derivative 11 (1,6:3,4-

dianhydro-B-D-altropyranose). The difficulty in selectively obtaining the compound
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13: 1, 6: 2, 3agimentignidoabbve- benzyl - f 3- D- mannopyr anose 10This vari ant makes it
possible to cyclise to give the dianhydro derivative 13 without mgration
of epoxide (T. Trnka et at, Collect. Czech. Chem Commun., 1971, vol. 36,
pp. 2216-2225; MRoglerdiy et at, Collect. Czech. Chem Commun., 1968, vol.

33, pp. 1143-115 vertheless I4 conprises a ar ge nunber of stages to
provide the Cern §P X|de (r) f on1 gl ucose. 15 C ncIu5|on t he
three access ro escri bed for the ration of the rny
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12: 1,6-anhydro-4-O-benzyl-2-O-tosyl-p-D-glucopyranose
13: 1,6:2,3-dianhydro-4-O-benzyl-p-D-mannopyranose

10 This variant makes it possible to cyclise to give the dianhydro derivative 13
without migration of epoxide (T. Trmka et al, Collect. Czech. Chem. Commun.,
1971, vol. 36, pp. 2216-2225; M. Cemny et al., Collect. Czech. Chem. Commun.,
1968, vol. 33, pp. 1143-1156). Nevertheless, it comprises a large number of stages
to provide the Cerny epoxide (l) from D-giucose.

15

' In conclusion, the three access routes described above for the preparation of
the Cerny epoxide (l) have respectively 10, 8 and 9 stages starting from D-glucose
(using, in order to obtain levoglucosan 2, the cyclisation in an acidic medium, which
is the route described with the better yield) and have, for overall yield, 0.5%, 10%

20 and 13% respectively for routes 1, 2 and 3.

Furthermore, V. Bailliez et al. have described, in Synthesis, 2003, No. 7,
1015-1017, an access route to 1,6:3,4-dianhydro-B-D-altropyranose which is
accompanied by formation of a minor amount of 1,6:2,3-dianhydro-pB-D-
25 mannopyranose as byproduct. According to these authors, the Cerny epoxide can
be formed from a precursor cyclised beforehand between the 1 and 6 positions or
else an N-1 precursor of Cemy epoxide acetylated in the 4 position can be obtained,
at a level of 5%, in several stages from 1,3,4-tri-O-acetyl-2,6-di-O-tosyl-glucose
subjected to alumina, irradiation under microwaves and per-O-acetylation.
30
E.W. Holla et al. have also described, in Synlett., 1992, 413-414, the use of
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The process according to the invention comprises the stages represented

below in Scheme 1.

Scheme 1:
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A subject-matter of the invention is thus a process for the preparation of
20  compound (I), characterized in that it comprises a stage of cyclisation of compound

C in an alcohol/alkoxide mixture under anhydrous conditions.

In compound C, R represents an alkyl group comprising from 1 to 4 carbon
atoms, for example a methyl group, and R’ represents an activating agent, for

25 example a tosyl, mesyl or benzenesulphonyl group.

Within the meaning of the present invention and unless otherwise mentioned
in the text:
- "alkyl" is understood to mean a saturated and linear or branched aliphatic
30  group, for example a methyl group;
- "alcohol" is understood to mean a compound of alkyl-OH formula, in which
the alkyl group is as defined above and comprises from 1 to 3 carbon atoms, for
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reaction
10  between the 1 and 6 positions of compound C, for example a tosyl, mesyl,

benzenesulphonyl or benzenesulphonyl derivative group, such as a p-

halobenzenesulphonyl halide.

According to the invention, the cyclisation of compound C is advantageously
15  carried out using from 2 to 3 equivalents of alkoxide {expressed with respect to the

molar amount of compound C), preferably 2.2 equivalents.

Another subject-matter of the invention is a process for the preparation of

compound (l), characterized in that it comprises a stage of acylation of compound B

20  (in which R' is as defined above), making it possible to obtain compound C, followed

by a stage of cyclisation, as defined above, of compound C in an alcohol/alkoxide
mixture.

The stage of acylation of compound B is carried out using an acylating agent

25  which makes it possible to introduce R-CO- groups into compound C. Such an
acylating agent can, for example, consist of an acid anhydride, such as acetic
anhydride, or of an acyl chioride. Use is advantageously made of at least three

equivalents of acylating agent with respect to compound B.

30 According to one embodiment of the invention, compound C is such that R
represents a methyl group. In this case, the acylation reaction on compound B
consists of an acetylation reaction, for example carried out using acetic anhydride,
in a solvent, such as dichloromethane.

Another subject-matter of the invention is a process for the preparation of
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the reaction for the cyclisation of the internedi ate t he anh

. b L dr.ous
reacti on 15condi CPBWEUAtE) inebtaingdepccordingln the @'H?%SS&? tae dveRiIoT YHuRi de

used. selCORURY WA Gt (dakt DE%ORAA iMEAMedfts . ATHOcRMitAS/idd RERERteS withe
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say aftgf t RRerRl il Renfdvirie Soltdnt Wegiicddior 49TiddidtRhi BacrRBg ig BoRVShEEhaE b vent
required for 1tS 1solation, such as is conventional to
employ in organic chemistry, is at least 60%. _
The reactions for the conversion of D-glucose to intermediate B and then for
the formation of the intermediate C from compound B exibit a chemical yield of at
least 50% and 80% respectively.
25
The invention is illustrated using the following examples, which describe in
detail a process for the preparation of compound (I) in accordance with the
invention, according to the following Scheme 2. In these examples, the following
abbreviations are used: Me: methyl, Et: ethyl; Ac: acetyl; TLC: Thin Layer
30 Chromatography; HPLC: High Performance Liquid Chromatography, DMAP:

4-dimethylaminopyridine.
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Stage 1: Preparation of compound B’ (2,6-di-O-tosyl-glucopyranose
250 g (1.38 mol) of D-glucose (compound A} and 1240 ml of anhydrous
pyridine are successively introduced into a 6 litre reactor under nitrogen. The
mixture is cooled to -10°C with stirring. At the same time, in a second reactor, a
10  solution of tosyl chloride in pyridinie is prepared by dissolving 529 g (2.78 mol) of
tosyl chloride in 1760 ml of anhydrous pyridine. The tosyl chloride solution is
subsequently run onto the giucose solution prepared above. The mixture is kept
stirred at -10°C for 17 h. The degree of progression of the reaction is monitored by
TLC (eluant CH.Cl,/MeOH 9/1 V/V for the quantification of the di- and tritosylated
15  derivatives; eluant CHCIy/EtOH/AcOH/H,O 48/40/8/4 V/V for the monitoring of the
D-glucose) and by HPLC, under standard conditions.

The mixtures are concentrated by distillation under vacuum at 45-50°C.

When the medium thickens and when the residual volume is approximately
1000 ml, 750 mi of demineralized water are charged, the mixture is hémogenized

20 and approximately 750 ml of the mixture are subsequently distilled off at a
temperature of approximately 45-50°C under approximately 20 mmHg (operation of
exchange of solvent by distillation). The distillation operation is repeated until the
pyridine has been removed. When the temperature of the reactor is lowered to
20°C, 1000 mi of dichloromethane are added and the mixture is homogenized with

25  stiring. 1000 ml of demineralized water and 100 ml of hydrochloric acid are
successively introduced, the mixture is stirred for a further 30 minutes and, after
separating by settling, the acidic aqueous phase is removed. These handling
operations are repeated until a pH of the aqueous phase of approximately 1 is
obtained. A solution composed of 1000 ml of demineralized water and 100 g of

30 NaCl is introduced into the preceding mixture. The mixture is stirred for a further
30 minutes and allowed to separate by settling, and the aqueous phase is
subsequently removed. These handling operations are repeated until a pH of the
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dem neraql zed vva?g?y'g ha'o%e 'a\é%t/#e m xture i s honogeni zed 20 and
approximately 750 m of the m xture are subsequently distilled off at a

t enperature of arox'_ : A3- §OC undea . Hg (eratlon
of exchange of s&rveERt—bHy ot ch ST operat+ot
repeat ed unglucogdie pyri d| ne has been rem)ved When the terrperature of the
reactor is |ower to of dichl oronet hane .are, added and t he
Mt s homgiﬁ?faacm??w %@a@??m%&cwi@a&?me BPORUR SIAGE P IR or and
100 M of hydsZEinl of tichlamntktitdre GdeaRSHtV|thie irgdotion volRehe tohE300inif)uTiRe i S

stirred for uther 30 af t se at i Yy settlin t he

Sl i oo anoeatkutal ke ol iob 4 orHiaR Soirihed SEETeE phdell anBydrdedf st o
until adef ed;)L %ﬂg%tmm&t@h&ﬁeoﬂé Hﬁmfe?&ummghufggtsmac&malﬁ%ana kept ution
coO ose (0] (0] a zed wa r an l.

e eq slires o PHOEEEY N ke Paes Al BroaSsTEe! tas teachom afitored i ¢ her
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re repeated until a, pH of

subsequ nove These handlin eratjon

the aq é%ﬁgg‘é“’gf’fﬂe@‘”@@“ée waie grc?dgéf‘tﬁ?é’érce FhEDedie@RiY BRTR 4% stifred
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625 nl of dhgdudPRER! h%nl%act%-ﬁhﬁlx‘ldréhéjstﬂfecﬁfoagé min] ncPAlbwed to separatBg 2:

Preparation of conp ound 4-tri-0O acetvl-2,6-di-Otosvl gl ucose)
The concent F%"@goﬁi%hﬁ@&'d&ﬁm@?@b?%ﬁl’sdﬁmph%d &%wap%mpawpgrqha%n up
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demi ner al | 2Ggbtft SlitnHBinaRb! @@iymdof . [BhahBPEAhS B XSeBch Dothdis. Sﬁhé or 30
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r enovedZd 10@ackHN dplmnlm@dwsteﬂe@o \ﬁ@oemlahn apdidiog off melEpoR theereaction
subsequent | y-afed ¢ @9&! With ts'ﬂﬁurrget%cédd’ﬁn&“tmé Erpératid i h%télﬂéd 35 ghn. and
all owed to separate e acl |c aqueous ase Is renoved.
Agai n, 1000The pmcmi@tﬁ ﬁl@tmleﬂ infiltered offaiTbe cake ohtwined, leS@Ib$QﬂA@ﬂtlbWa§h$¢ ring

for 30 mn %ma @#ﬂé The
organic phasééiggﬁégkg%%ﬂ% f@ﬁ@gﬁg&@fg}% oaéaon\?;foI-I-h%gJr Eet ween g%%

and 1000 ni (deynpognd €lis dfied wadedirediced pnessheenad 38yC @nd to constardiveighider vacuum
and th the dic [ IHOL, 1 Y with
met hang"fb 500 rril?Il1 y%eﬁhgg{é ebZZfSFlgg% ggmgéur‘éﬁac o(‘g%:a@{éa'gi %M%azﬁﬁwgctl on
vol une is a8p.d%, eeasuredGyHREC B§Saa!dd| tion of nethanol, the reaction nedium
is cooled with stirring to 0C and this tenperature is maintained for 3 h.
The precipitate obtai ned i's f| I tered of f. The cake obtained is subsequently
washed three tingfage\s: Ere xb0) M of nethanol at OC. The product
t hus obtained (c Afi nd to
constant wei ght.e%g%?gogg%@dz%@é%dmgg% 3@@/ eo‘ijn%'tﬁﬁ-@'l%% &LCQQ&

exhi bi t3ng trpdudedyintf a B litd/reantars ﬂ'hedniagureilm_éllramkaya temperature of 20°C.




Stage 3: Preparation of conmpound (11 604 g of conmpound C (0.98
nol ) and 3600 m of nethanol are successively 35introduced into a 6 litre

reactor. stirred at a tepperature of 20 Ig,;%, 30%
sodi um rret hOXI c?btly{egakg‘j/rret hanol , 1. qrg 12 nol of nneg éxi ed,%"gsrfgfzg

subsequent |y added. The net hanol used in this reaction stage i s anhydrous
(it conprises less than 200 ppm of water). The m xture is kept stirred at

20C for 5 h. Lo n the
pH is adj ustggréte%oggﬁg %&’ %gk# )Jrlldg W%ﬁgﬂﬁgtIhS%‘Olhy r%g%ltr@c’rll%? acl Jé%G%.
The cycli satar@aubmuent@naddedcmh@uwihhrﬁl used Bethiscrienvtionostdge & amdfydestse@d by a
conversi on of canpoun com. l)..of. at_Leas Q9

washi ng and CSPPF'%@SE&@O%@% rgog esrﬁlt;@gd'ﬂ'éﬁir?? e@ié‘ﬁ@%@?&ﬁ@&%ﬁh'to

obt ai n conpdedeédtioni meditm is sobsegadntyocouledlBTVTE amdihen ¢he pHd® adjastedabed
under reduc re re eppe at re of until a residual volune of
980 m ig o%rd%gﬁgaaﬁ Oﬁ%ﬁmigglgv cfrceatofﬂ/qaggéet ate are added. The m xture
is slubsequen'éi I yI d’thelo(gl@lisab&deamﬂerofr@dtmb dd [’ ds seleetivat a?d ﬁsel‘ailiebmﬁuhs}eaof 60C
until a residua of 96 S 0 | ned., 9 et cetate are
"Nt r oduced StvaE of ReapenciC B seihead BhotHesst Btk shees L basBS ahds 15

t enper at ur e obferdOihg!Sdlventa areesibdeqlientlpngo@ssafy iB&der toiobtadbtanpashd @0 M of
et hyl acetate arég%ﬂéal n introduced and then the m xture is concentrated
under reducd?f |5P PEMat a tenperature of 30C until a residual volune of
980 nl He obtai nanhe(mpcﬁrratli;@aﬁcérfnratw uﬁwaiaedce&npte@euretawattierﬁﬁéraairéldf). The

renoval of t hano| noni t d er i ve_| nde f the final
r ops.of _ci SO PN TeBSwABRITS of WD wEknechand en 18R il ot elivieetitay
acetate, thers agedd. %ermﬂltuﬂms @lﬁ@@u@ﬂlytdbn%tidbd?ﬁﬁnd@rﬁed@éd préssupplt &t i rred
at this terrperature for 1 susEensmn obtained is filtered and then

the cake is SHRHaHre Pl Py |”f‘§u|q1§es'q”8 yolimges 98K i js ahtaipgd. S80I &Ryl on,

300 M of etdplatsrtiafreducall aR&thelMiktirblid t@ceRttatel WHAESreliléE m{aéaira%daare
conbi ned Concentrati ngﬁl s carried out under reduced 25£)r essure at

a
t enper aflfir e [@PPeBtute of FATG Untl 3 Eesidughvolyaie RFSBIMIZ PbRAINed 308l HfcrthyiThe
chem cal Yi glcgtatd afd é?léin %tfo%u@&?/(and then the IRtuUR6 3 %&Hﬁafé@r&f&r lé’ddﬂw

spectra of conpound are recorded on_a Bruker 300 devi ce.
cheni cal shlpﬁsssuf:?r at éxtBF@%aé'd'evﬁft?'p Feunfd & fetstsluﬁbt’?'bmét?fﬂ%q mhﬁeObt?tﬁ‘eﬂn t hin

0. 01 ppm f Ofoddistidisab Y 2BESEE SRbMRF tbb #mBRRINOThE RemeRe 3F H@méﬁxaﬁ@ﬁ%t r E&n

The coupling constants are %I ven as_absolute value in Hz to within
1H NVR ( cDcmpnitoredgy the refiagtivegindey ofithg finakdrgpspf distillatey (d, 1H, H3, J 2 3

3.4 Hz) pp3. 42 N@Vhéﬂ"allhﬁe n*?et@ar%i ‘ha% l?ee% rep%c@d"gy) eth§+ Q@et&@ ?the? ?eéd’ﬂonZH
6, 16,5 3.89 (d 9N %) &

Hz). 3513C KnRiumds seolessto 94331 3@:znln6®<‘6rs l@@t @tlrrecbat this ’@mpewurp foc:|1 h 74 2:
. The suspension obtained is filtered and then the cake is washed by clarifying, four
times and with, on each occasion, 300 ml of ethyl acetate, at 0°C. The filtration
liquors thus obftained are combined. Concentrating is carried out under reduced
25  pressure at a temperature of 25-30°C until a residual volume of 780 mi is obtained.
The chemical yield of stage 3 is 75%.
The proton and carbon-13 NMR spectra of compound (I} are recorded on a
Bruker 300 MHz device. The chemical shifts are expressed with respect to
tetramethylsilane, to within 0.01 ppm for the proton spectrum and 0.1 ppm for the
30  carbon-13 spectrum. The coupling constants are given as absolute value in Hz to
within 0.5 Hz.
'H NMR (CDCly): 2.67 (d, 1H, OH, J 40u 5.5 Hz), 3,12 (d, 1H, Hs, J 53 3.4
Hz), 3.42 (dd, 1H, H;, J 23 = J 54 = 3.0 Hz), 3.69 to 3.77 (m, 2H, Hs, Hg), 3.89 (d,
1H, Hy, J 404 5.5 HZ), 4.40 (dm, 1H, Hy, J 12 3.0 Hz).
35 3C NMR: 49.3: C3; 54.3: Cy;, 65.6: Cee; 67.1: C4; 97.7: Cy; 74.2: Cs.



CLAIMS 1. Process for the preparation of conmpound (1): (I) characterized in
that it conprises a stage of cyclisation of compound C in which R
represents p conprising fr 1 to 4 carbo

represents aa‘ﬂ acdt(‘| va"??ﬁg agent, in an aﬁg]ohol / al koxi derbrﬁ&Egﬁ%&ﬁ&%ﬁzg
anhydrous conditions. 152. Process according to Claim1l, characterized in
that compound C is such that R represents a methyl group. 3.
Process according to aim1l or daimgy, i aracterized in that conpound C
is such that R represents a tosyl, m.é‘-ﬁ—gr benzenesul phonyl group. 20

4. Process accordi ng to any one of Clains 1 to 3, characterized in that
conpound C corres ds t g Ts0 ca AcOOTs in which Ac
represents an acet IrOCGFﬁﬁHﬂ%BmPQg‘?BBP camprind Wosyl group. 5.

Process according to any one of Clains 1 to 4, characterized in that the
cyclisation stage is carried out in a rretohanol / sodi um nmet hoxi de m xture. 5

0]
HO» (1)
5
characterized in that it comprises a stage of cyclisation of compound C:
c
10
in which R represents an alkyl group comprising from 1 to 4 carbon atoms
and R’ represents an activating agent, in an alcohol/alkoxide mixture under
anhydrous conditions.
15 2. Process according to Claim 1, characterized in that compound C is such
that R represents a methyl group.
3. Process according to Claim 1 or Claim 2, characterized in that compound
C is such that R’ represents a tosyl, mesyl or benzenesulphonyl group.
20

4. Process according to any one of Claims 1 to 3, characterized in that
compound C corresponds to the formula C’:

TsO

25



6. Process according to any one of Claims 1 to 5, characterized in that the
cyclisation stage is carried out using fromtwo to three equival ents of

al koxi de. . Process according to any one | r% 6,
char acteri zggoizr?"to{?gtwlsi 10conpri ses: qj% st age of acyngT{%ﬂO@%% gund B:
OH HOOR 15in which R is as defined in Claiml1, nmaking it possible to
obtain conpound C as defined in Claiml, - followed by a stage of

cyclisation, as | i ' 6, of ¢ und C. 208.
Process accordi ngﬁ%ﬁﬁﬁgir%?'%,ggnctggﬁaaggt@%r%gzpé T%ﬁ%\’fre%%%ﬁg?r%?%’qug‘ such t hat
R represents a tosyl group and corresponds to the formula B : Ts HON, .hO-lB'
HOOTs 259. Process | . ' r~ aim8 har acter,.z I h-that
the acyl ation st gjgg%%%géghgbg%'@|t§lta|%w";e°§c9'?'8ﬁ. mQr 3’a@}qr%%eri'zsedc'3§€?te@eout
usi ng acet i cydishiialr $tdge is carried out in a methanol/sodium methoxide mixture.
5
6. Process according to any one of Claims 1 fo 5, characterized in that the
cyclisation stage is carried out using from two to three equivalents of alkoxide.

7. Process according to any one of Claims 1 to 6, characterized in that it
10  comprises:

- a stage of acylation of compound B:

R'O
Hollu §
HO OR'
15 in which R’ is as defined in Claim 1, making it possible to obtain compound C

as defined in Claim 1,

- followed by a stage of cyclisation, as defined in any one of Claims 1 to 6, of
compound C.

20 8. Process according to Claim 7, characterized in that compound B is such
that R’ represents a tosyl group and corresponds to the formula B';

TsO

HQu:- B'

25 9. Process according to Claim 7 or Claim 8, characterized in that the
acylation stage is an acetylation reaction.

10. Process according to Claim 9, characterized in that the acetylation



11. Process according to any one of Claims 1 to 10, characterized in that
It conprises: 5- a stage of activation of conmpound A: HO HD, - OHA HO CH

making it pagel sY18idaqesPt ai N conpound Bsgs defined in %@‘L’F%;O%%Qﬂj&%ldl (évved

by a stage of acylation, as defined in aim7 or Cai :
making it possible to obtain conpound C as defined in daim1l,
foll owed by a stage of cyclisation, as defined in any one of Clains 1 to 6,

of conpound r@acti%ﬁgcarﬁégﬁﬁﬁisé %%ﬁgiaﬁqﬁn gd aim1l, characterized in that

t he stage of activation o S Carried out using a tosyl, nesyl
or benzenesul phonyl hali de.

11. Process according to any one of Claims 1 to 10, characterized in that it
comprises:

5 - a stage of activation of compound A:

HO

HOlu-.

(b

HO CH

making it possible to obtain compound B as defined in Claim 7,
10 - followed by a stage of acylation, as defined in Claim 7 or Claim 9, of
compound B, making it possible to obtain compound C as defined in Claim 1,
- followed by a stage of cyclisation, as defined in any one of Claims 1 to 6, of
compound C. '

15 12. Process according to Claim 11, characterized in that the stage of

activation of compound A is carried out using a tosyl, mesyl or benzenesulphonyl
halide.




