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PREPARATI ON METHOD THEREOF AND USE OF SAME | N THERAPEUTI CS FI ELD OF THE
| NVENTI ON 5The present invention relates to norphi ne-6-glucuronide
derivati preparation and to their use fo L

- pr eventlngﬁggﬁaléﬁ%% One subj ect of the present mvg’ﬁlgﬁ&bgg%gnds
corresponding to formula (1) 10 (1) #n which: Rl is a 5-nenbered
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groups chosen fromthe groups (C1-C4)al kyl, halo(G -C4)al kyl, hydroxyl and
(C1- &4) EiE@[‘M)WTHE!NVEN“mOMe form of base or of an aci d-addition salt,

and also in the formof a hydrate or a solvate. The compounds of

formia (1) mbyee &ﬁﬁﬂfﬁéf%iﬁ@néelaiﬁﬁ@ @@Wﬁr@u@wtﬁe ¢grbmtiveshigytheity t hus
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formpart of the i nventl on. WO 2010/ 067010PC T1FR20091052448
One subject of the present invention is compounds corresponding to

formula (1)

10

in which:

R1 is a 5-membered heteroaromatic group optionally substituted with one or
more substituents chosen from halogen atoms and groups (C4-Ca)alkyl, halogen,
hydroxyl, oxo, halo(Cs-C4lalkyl, halo(Cs-Cgalkytoxy, (Ci-Cslalkyloxy, aryl(Cy-

15 Cyalkyl and aryl, the said aryl group being optionally substituted with one or more
groups chosen from the groups (C+-Ca)alkyl, halo(Cs-Cas)alkyl, hydroxyl and (Cs-
Ca)alkyloxy,

in the form of base or of an acid-addition salt, and also in the form of a

hydrate or a solvate.
20

The compounds of formula (1) may comprise one or more asymmetric
carbon atoms. They may thus exist in the form of enantiomers or
diastereoisomers. These enantiomers and diastereoisomers, and aiso mixtures
thereof, including racemic mixtures, form part of the invention.

25



2 The conpounds of fornula (I) conprise an anoneric carbon. They may
~exist inthe formof a or p anoners. The a and f3 anoners and the m xture
thereof formpart of the invention. The conpounds of forrmula (I1) may

exist in ases or of acid-addition salts. .1ion Its
form par twgfzéﬁga%m1eiﬁti on. These salts may Mﬁd@oﬁﬁ‘ﬁg
pharmaceutical |y acceptabl e acids, but 4he salts of other acids that are

useful . for exa@bmpbddui byl A5 coRfrREl B é%%gwﬁvﬁjlmggwl a

(1), also formpart of the invention. The conpoun a
may al so ejatén therfarmeof @ompPoandrpdraiiée wand @ snomers anae the miktuee foerod

associ ati inations wth one or nore water nol ecules or with a
QT R R LRl

sol vent . 8Msol vates also form part of the 15invention. In
the context of the present invention, the followi ng definitions apply: a
hal ogen atom _a fluorine, chlorine, bromne or iodine atom a (Crat)alkyl
group® a substlifeut@aperndth stbemulat(By may aeat irothefemt bédases eravlunaitied

b ot 1 S9al RO AR e RS o PBAAT SELRERAEDT butyr 1 cobutyl and

tertbutyl groups; - a hal o(01-C4)al kyl group: an al kyl group in which
one or nore hyﬁ]{@ogen atons have been repl aced with a hal ogen atom as

defi ned above: "6RBAMESMEY B8 PrRRased Wit phsiaceiicalhs acheptakis abistsmdnt i oned
in parti L ngl LQr. i f y t hyl

chl or orret?ltl%/%?n%lirbgr#g?ro%m&y ﬁ;ﬁgp%%yléﬁ%fg!jr%tj%?%ﬁ]ﬁé'; gébt@dqugdi' cf'ﬂ%'?%«y?%yl ,
tri f Ndor cetrippunds luf doromithyl), aldo ddvino paetdiyihe mvention.chl or oet hyl groups; a
hydr oxyl group: an -OH group; 30- an oxo group: group -= 0 - a group
(G 1-CA)al kyl oxy: a group -0-(01-04)al kyl in which the group (Cl- 04)al kyl

{ dof i ned ( _ be et i e
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groups; solvates, a.egiim tipe fiaino CCias@4diatideys ok yorbimatoms With oGé) @t Fdrexyaten

dot i ned THOReLTRE it c? SRNBEaS uR HeRriRs it SRR al50e bR ObarS,
- OCHr2 anglen@l! 3,

In the context of the present invention, the following definitions apply:
- & halogen atom: a fluorine, chiorine, bromine or iodine atom;
- a (C1-Cyqlalkyl group: a substituted or unsubstituted, linear or branched,
20  saturated aliphatic group containing between 1 and 4 carbon atoms; examples that
may be mentioned include methyl, ethyl, propyl, isopropyl, butyl, isobutyl and tert-
butyl groups;
- a halo(C+-Cq)alkyl group: an alkyl group in which one or more hydrogen
atoms have been replaced with a halogen atom as defined above; examples of
25 halo(C+-Cs)alkyl groups that may be mentioned in particular include fluoromethy,
diffuoromethyl, trifluoromethyl, chloromethy!, dichloromethy!, trichloromethyl,
fluoroethyl, difluoroethyl, trifluoroethyl, chioroethyl, dichloroethyl and trichloroethyl
groups;
a hydroxyl group: an -OH group;
30 - @n OXo group: group = O
- a group (C4-Calalkyloxy: a group —O~(C+-Ca)alkyl in which the group (C+-
Cslalkyl is as defined previously; examples that may be mentioned include



- an aryl group: a substituted or unsubstituted cyclic aromatic group
contai ning between 5 and 14 carbon atons; exanples of unsubstituted aryl
groups that nay be nentioned include phenyl and naphthyl groups; exanples
of subst ig;st oups that may be nentioned incl % r

(G A)al @@o@ﬁ'p e%t/q%;uch as net hoxyphenyl, ethoxyphe ”%%@WI and
10but yl oxyphenyl groups; a group aryl (Cl-C4)al kyl: an al kyl group in
whi ch onengthoRPrh LRGSRy RN Buly %S S .replaced with an aryl group; an
exanpl e t hat jrzrl%ly b(gwrrenti or"{géd IS t?he?bde?n@;;ﬁ’ group; - a 5-nenbered

het er oar omat i ¢ ar@PEP deya{ G galbyipxy:aa gywln €CaC gaiityloxydn edyict Bneantrabrd ng
from1l t rb ns_apnd co i si,ng..pne or, nore heteroatons uch as
ni t rogen?]yég?%gng&ﬂqémaf\’&r Be@}ar [aé‘?_do 'tg-mﬁg% Fee B finad @%ove;
het er ocy ekamplsotgs nidyaie MRYtIBRedRIhRNeR diBabsdechy! ItMF, ahlr:lfuldqcb

t hi ophenyl, pyrazolyl, imdazolyl, triazolyl, tetrazolyl, oxazolyl,™

i soxazol yl, oxa®h a2l yirouphicasebgiituied cirhiuasabstitutedd cydlicadirameliigh ggrgups.

20 Anong e f £ I a uhj ec f.the invention, a
firet or Soncunnd BeNDEen 8 okt Tkarbeh 4ot bRl Bl FEPAGL i Poi BEsTRa Fcs.

- the hetieatoarayrdié cmbati®teel atiude gpheRyli andhaaghthlyl affolps;r &@umbies ass

t hi ophene, , i rp é%zol e, triazole, tetrazole, oxazole, isoxazole, oxadiazol e,

t hi azol e SUBSHIUCh 30| @rares t Ahaldi B2y ebgr Jupstionad include \ginewps hd C+-

het er oar I i 6.0 i t] .5 h [ r pups,
he sai d SPaRC RSt SeTnRRokr RG] kaBhi SRR i

i sobt®yl putvbmtyphenyll grofibstor onet hyl , di fl uoronethyl, trifl uoronethyl,

chl oromet hyl, dichloronmethyl, trichloromethyl, fluoroethyl, difluoroethyl,
trifluor oe%/hyT a giugy 65&@1@%‘35&# @ 6%@5@%{ I whighy eRe&rHyPre hydrogen

met hox . WO
201010670 pucT LS SR SRR G GIPRR HANONG: AR Exaiid BN RREL e Al

pr evi ousisytherbertziybgrompy be nade in particul ar of the conpounds of fornula

) for which: -t et er oar tic heterocyclic group is chosen from

§eirazo| e, trraz%ﬂb‘%m?‘?{eﬂiw??f@awa% CIETDRYCIE ATBUP R GV B qpafie grqup

par tigul genthirdndg TR &7l €2186RURSM2ARd 2om bhe &eﬁ‘%@ﬁé?@mdtcgma,r oup

heterocyclic group is substituted wth at |east ‘one group, e sal
i s choseRUgl g1 mEregan, exydenuor cedfy eaachpesTef HBrygrhieeneld betarparomatic

heterocyclic groups that may be mentioned include pyrrolyl, furyl, thiophenyl,

pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl,
isothiazolyl and thiadiazolyl groups.
20
Among the compounds of formula (1) that are subjects of the invention, a
first group of compounds has one or more of the following characteristics:
- the heteroaromatic heterocyclic group is chosen from pyrrole, furan,
thiophene, imidazole, triazole, tetrazole, oxazole, isoxazole, oxadiazole, thiazole,
25 isothiazole and thiadiazole groups, and
- when the heteroaromatic heterocyclic group is substifuted with one or
more groups, the said group is chosen from methyl, ethyl, propyl, isopropyl, butyt,
isobutyl, tert-butyl, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, fluoroethyl, difluoroethyl, trifluoroethyl, chloroethyl,
30  dichloroethyi, trichloroethyl, methoxyphenyl, ethoxyphenyl, propoxyphenyl and
butyloxypheny! groups.



Anong the conpounds of formula (1) that are subjects of the invention, 10
mention may be nade especially of the foll ow ng conpounds: norphin-6-yl
5-C (tetrazol -5-yl)-a/p-D xyl opyranoside (1/1) norphin-6-yl

5-C-(tet R- D- xyl opyr anosi de nmor phi n
5-C(2- rrewéq‘%m?@é‘)ép C?X&dl azol -5-yl1)-al/j 3- D xyl opyr ano?%ﬁWIQ%u‘w
nmor phi n- 6- yl 5-C (2-nmethyl -1, 3, 4- oxadi @zol - 5-y1) - a- D- xyl opyr anosi de

g:gﬂ:g g Y% Antbric? e tdidscundis neradhéd Previoudly; Tieiory hRRY banAsife and -

5- C45- (4$@€tquléﬁwﬁﬁ!@engzmmp¢u(wg$zfmrmula (lmﬁmremblyl) 4H1, 2, 44ri azol - 3-y11- p- D-x

yl opyran05| de. ,,20 PARAT er ei nbel o t he
term "protecti H‘ge S%r%a@@ag#e%ﬁr%yé %%ES’”PHﬁtCheﬁﬁn tfrfoin? ﬁqﬁ?c’i%rtﬂf"é‘e

reacti ve phttieeldron2 AueiRzeR, andse@mybicin partiellane  AuldxRaidoky §i da”d
that can, secondly, enabl e regeneration of the intact reactive 5 unctl on

at the end of - Wh"@ﬂstbﬂthf?é%rp@mr&&mrbef@ﬁowcit@gmte:tﬁm@sghxb@qbwﬁarm lefist one

O gani ¢ Shand SRR A eFP SRat aibis i lan W b R BRI new
Yor k). | grdups.t ext hereinbelow, the term"leaving group LG neans a group

that can 30 be readily cleaved froma nol ecul e by breaking a heterolytic
bond, with | oss of an eI ectron pair. This group may thus be readily

replaced withpy 6}* fe 3 LH’ME' ofi‘nﬁﬁ%ﬁ 3 fridt | a?g\é&o‘]‘&ét!ao& el BARER! €

Such | eavi ng grou r exanp ens
2010n@67m1ﬁ6m/rﬁﬁe§20@9h95@é46e<5awo@he&oﬂowm@eﬁrﬂmcdrrmbsyl group such as a

nmet hanesul f onat e, n | f onat e - uenesul fonate, triflate, acetate,
etc. Exanpl es” B I“Pfg Yf%"ﬂgg“él;{@@ﬂ@z‘%fr%yﬁ@é‘ﬁ%ﬁ!’@ﬁ’y%}osﬁ%ﬁé i ng them are given
in "Advances Lﬁwo%ﬁlﬁ% 4 @@(fbﬁéw-q-xﬁ- -MBhA d@o r3h&si gg' tion, Wley

| nt ersci ence, pp. 31 ccor ce W the invention, the
conpounds of g&ephin- Gﬂfﬁiﬂﬂ -E2-(rigthytely 3 Heoyadiagzn! €dyldadd Daxyigpyrantbiglef ol | owi ng

process i(ﬁ/ESISt rated by Scheme 1. Schene 1 R1 P&20. .. 441. OP&X
15 - morphin-6-yl 5-C-(2-methyi-1,3,4-oxadiazol-5-yl)-0-D-xylopyranoside
- morphin-6-yl 5-C-(2-methyl-1,3,4-oxadiazol-5-yi)-B-D-xylopyranoside and
- morphin-6-yl 5-C-[5-(4-methoxyphenyl)-4-(2,2, 2-trifluoroethyl)-4H-
1,2,4-triazol-3-yl]-B-D-xylopyranoside.

20 PREPARATION PROCESS

In the text hereinbelow, the term “protecting group PG” means a group that

can, firstly, protect a reactive function such as a hydroxyl or an amine during a

synthesis, and that can, secondly, enable regeneration of the intact reactive

25 function at the end of the synthesis. Examples of protecting groups and of

profection and deprotection methods are given in "Pretective Groups in Organic
Synthesis” Greene ef al., 2™ Edition (John Wiley & Sons, Inc., New York).

In the text hereinbelow, the term “leaving group L.G” means a group that can
30 Dbe readily cleaved from a molecule by breaking a heterolytic bond, with loss of an
electron pair. This group may thus be readily replaced with another group during a

substitution reaction, for example. Such leaving groups are, for example, halogens



P020 P20 - RL PG 0-t4L1. 0H PG20 PG20 (1V) Rl P020.0.40.0LG Rl HOR20
PG P20 CCRRP& P (V)
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5
or an activated hydroxyl group such as a methanesulfonate, benzenesulfonate, p-

toluenesulfonate, triflate, acetate, etc. Examples of leaving groups and references
for preparing them are given in “Advances in Organic Chemistry”, J. March, 3™

Edition, Wiley Interscience, pp. 310-316.

5
In accordance with the invention, the compounds of general formuta () may
be prepared according to the following process illustrated by Scheme 1.

Scheme 1

R1 o RrR1

0rG, o
i =
) )
_MOLG e
1) reduction
2) deprofection
10 U}

In a first step, a compound of general formuta (1), in which PG, represents

a protecting group such as a pivaloyl group and R represents a (C1-Cy)alky! group,

for example a methyl or an ethyl, may be coupled fo a compound of general

15 formula (V), in which R1 is as defined in the general formula (1), PG is a protecting
group such as a benzoyl group and L.G is an activating group such as a

trichloroacetimidate group -CNHCCIs, to obtain a compound of general formula
(V1.



10(VI) In a first step, a conmpound of general formula (I1), in which
PGL represents a protecting group such as a pival oyl group and R represents
a (G-Cc4)al kyl group, for exanple a nethyl or an ethyl, nmay be coupled to a

conpound 5 formula (V), in which RL is as defined in the

~gener al f‘@bﬁﬁﬁéﬁoh@ is a protecting group such adal/662P6P/0%24kh and
LG is an activating group such as a trigchl oroacetim date group -CNHCCI 3, to
obtain a conp : f 67010PC11FR20091052448
6 The g@%&@#gggggécﬁ!ognﬁ%weg%é%%r egr’ \frrge?dg>Q oél%éina&rr%l @,jejs?ﬁ%? e @

pr esence lLewigatigwissciaeis diimetiohsiigstrifiuo retdipbaebyifortate { TMSOIIfRtihaneshkhpnat e

( TMBSOTT) irr]1 a@@gvent ?‘uch s dichlo ome%lgane, at _a tenperature of between
0C and 25ECN g5 fidupromeinane Al a epPergivse ohaehyeqeddr and£26rGul a (V) may be
protected prior to the coupling reaction. For exanple, when Rl represents
a tetrazolyl rT8{oup,_it may be protected beforehand with a protecting group
such as a 4- lsexplye nages, ghe upmpkiuner ot henexaigbimgiar @ganape phoiected

i . | ff, f Le i h f
Petr asol JOBIOHR SRR sCaR Soh bxomaR Tl Bugepfbreiied 10 fretdrueunt
trifluoraangy be moicttddbéthrétanidGiti 8idrotectifIRREE Siidh as a 4-metdbe, pund

of general formula (11) may be prepared, for "exanple, according to the
met hod d&EXN-bilier tepepyRligbesacien.athis praveeatinaCigsonp D82 be IdeawaB-off] Gor 15

Th : . obt aj b ti ti .t
nyar oyl SFamefs iBEREEAe S04 llolyY oS RS bt RERAHEGF eV ol ey and
P& abe psesieicenddrifimvacetidemid (TRADSIQHE rbfnt ferApdr@@eng group such as a

trichl oroacetimdate group -CNHCCI 3, the reaction may be perforned in the
20presence of trichloroacetonitrile and a strong base such as 1, 8-

di azabi cycl of . A I |.vent a i.chl.or.onet hane.

The conpound gpégg%@?gﬁﬁ? O(?fﬁgt@ger‘(all \;?”ﬁnglﬁ‘ @2) (STE airb ez’r%%qcrgbeﬁg%daxﬁ/m@ﬁoneri C
depr ot ectatoordofg tchthecoetimdndesfribgeriarRoridghesel @ 4/, |4 Wéd Ohéeh1BE2and 25
P& are ﬁ g))egfi ned above. When P& represents a benzoyl group, deprotection
of the h? Pt >QI group may be perforned in the presence of hydrazine hydrate
(NH2NH2, CH3COOH). In a second step, the conpound of general formula (VI)
is reduced and 30 deprotected sinmultaneously, for exanple in the presence
of lithium al Uhentampdwyer btlgeneral dosoliaef\dl) sughbasbtahedydaothvetmg that the

reflux tﬁ%}%&?f Purn%tigiw otfqge compound of general formula (IV), in which R1 and PG2
are as defined above. When the group LG is a leaving group such as a
trichloroacetimidate group -CNHCCI;, the reaction may be performed in the

20 presence of ftrichloroacetonitrile and a strong base such as 1,8-

diazabicyclo[5.4.0Jundec-7-ene, in a solvent such as dichloromethane.

The compound of general formula {IV) may be obtained beforehand by

anomeric deprotection of the compound of general formula (1) in which R1 and

25  PG2 are as defined above. When PG2 represents a benzoyl group, deprotection of

the hydroxy! group may be performed in the presence of hydrazine hydiate
(NH2NH;, CH;COOH).

In a second step, the compound of general formula (V1) is reduced and
30 deprotected simultaneously, for example in the presence of lithium aluminium

hydride, in a solvent such as tetrahydrofuran, at the reflux temperature of the



WO 2010/ 067010PCT/ FR2009/ 052448 7 reaction nedium and is then isolated in
the presence of a mneral acid such as hydrochloric acid. The conpound of
“general fornula (1) is thus obtained. Wien Rl represents a

2- et hyl zol -5-y1 group, the compound 5 of formula (1)
- may be 0#92{3&%@&&% he correspondi ng conmpound of geﬁﬁw rg(f| for

whi ch Rl represents a tetrazolyl group this group bei ng prepared accordi ng

to the ; >cqr di to
Lo, e L WU SR8 hSERBRGR iy G ofs ing A5 4HTE

D- xyl opy trydusihtbeic(dgid CEme ceapbund blhganeraad:fdrrmm ¢ty isdeuehéainedi d anhydri de,
such as acetic anhydride, according to a Huisgen thermal rearrangenent, to
give 3-0- 15 acetyl norphin-6-yl

2,3,4-tri-0Oa

(2) In a secmé/riﬁp%{rﬁséémg Oxyeﬁaﬂg%@@gﬁ%@ %g?)owg ed)iwf)or exanp e in
t he pbese@hcgersfrals tdimuha bt how be obtralr[tyiefm ghe rr;cfrre%pbndmg compound of

L2 A AR ) A S e

pr epar at ifpdnaréd RREofMSE [d BRIMeHR 9QSFRES iRbkiemya | abl e or descri bed in
the literature, or nay be prepared according to methods that are described

therein or that are known to those skilled in the art. Synthetic

i nt er nedi at es According to an r20f its aspects, a subject of the
invention is al so the conpounds of g@ﬁé&gr—fornulae (111), (1'V) and (V).
Thesegconpounds are useful as 5internediates for the synthesis of the
conpounds of general forrmula (I). A subject of the invention is, nore
particul arly, the conpoundsy®® formul ae (111a), (1146 11c), (1Vb),

(I've), (Vb) and (Vb)

According to Scheme 2 and in a first step, morphin-6-yt 5-C-(tetrazol-5-yl)-3-
D-xylopyranoside (1} can react with an acyl chioride or an acid anhydride, such as
acetic anhydride, according to a Huisgen thermal rearrangement, to give 3-O-

15 acetylmorphin-6-yi 2,3 ,4-ri-O-acetyl-5-C-(2-methyl-1,3,4-oxadiazol-5-y)-B-D-
xylopyranoside (2). Iin a second siep, the hydroxyl groups are deprotected, for
example in the presence of sodium methoxide, to give morphin-6-vl 5-C-(2-methyi-

1,3,4-oxadiazol-5-yi)-B-D-xylopyranoside (3).

20 in Schemes 1 and 2, the starting compounds and the reagents, when their
mode of preparation is not described, are commercially available or described in
the literature, or may be prepared according to methods that are described therein
or that are known to those skilled in the art.



10Conpounds (111b), (l1Vb) and (Vb) exist in the formof a mxture of the
two positional isoners of the para-nethoxybenzyl (PMB) group. OBz 9

The conpounds of formulae (111a), (111b), (1Vb) and (Vb) may be obtai ned
accordin od described in Schene 3. In Schene 3, the conpound
-of for rruq’gb%ﬁ@z?@'& ected, for exanple, with 5 benzddt ¥ 5 wﬂ)e
obt ai ned by protection, dehydratl on ang then tetrazolylation of

D- gl ucur onam ggmﬂg@c f;ﬁ%hﬁéﬂ'ié’tla@t' on method consists in reacting the
nitrile functi ene in the presence of trinmethylsilyl
azide (TMBN3) and bi s(trl butyl ti n) OXI de (Bu3Sn)20. As regards the

D- gl ucur onam tion react ada tat f the method descri bed
in Car bohydra C%SP 5’1”9”"92666‘ s §1§E"Le § 31 ‘ﬁsé} @8 ipyangion is alsorihe

conpound cofpoRihalod geh |
and (111b2) pfrnaty begob%'gﬁ?ﬁ%rgﬂ?%ﬁlg h@%gﬁ%g/wte?é?ﬁ%ﬂwﬂ?%q%%%
prot ebt i difeanedintesdor te syrdhesis afrfiieecanpbundpal gemeetiboryblen@y|  group. 15
Sel ective deprotection of the anoneric position of the conmpound of formula
(111b) mekes it possible to obtain the conmpound of formula (1Vb),

consi sting of Aasmb;escttttsfeth@fmc@mw@dmdré\éza%@m/ (théﬂb%}npduhdfsfﬁ f‘fB‘?‘ﬁ]%t

protectin roup of benzoate t this deprotection may or ne

t he presé'ﬂ@g (H*b)h%ﬁ% JaflMbe: @W)a&b)a@@ (Vado 20101067010PCT/ FR2009/ 052448 11
The free hydroxyl function of the conmpound of formula (IVb) may be
converted into an imdate to generate the conmpound of formula (Vb),

consil&ting of C@mipomalse(llflﬁ) ¢ eurdevi)\ Vst mnghe(MaR) of d mARRIre drahicoyef the

hydr oxyl functio
positional i tsomers of the para-methoxybenzyl (PMB) group.

N
NSy o PMB
&m N N

BzO
BzO OBz Bzo&&ﬂom
OBz BzO

(Mia) (1b)
| PMB

PNB
N
e @’

\
%&m "o
BzO OH z
Bz0 BZOOCNHCC13

OBz
(IVb) {Vh)
o~
I N
=
CF
CF, 3
N7 N«s—/ h{ N//
\ ==
N o 0
Bz0 OH B@%&wocuncms
z0 oB
OBz z

15 (IVc) (Vc)



into an imdate function may be perforned, for exanple, in the presence of
5trichloroacetonitrile and DBU (1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene)
“according to an adaptation of the nmethod described in Tetrahedron 2000, 56,

7591- 759 conpounds of fornulae (111c), (1 V. nd (Vc) my be
obtained*@%%%gyyﬂéyfipthe met hod described in Schene 4%51%W§€ﬂgﬂé52438
According to Schene 4, the conmpound of Jormula (lila) described above 15
may undergo a Hui sgen thermal rearrangenment in the presence of an im doyl
chloride, for exanple 2,2,2-trifluoro-N (4-nethoxybenzybaceti m doyl

chl oride, to giheectimpoundy @diridrmodiat i)l &llbL10¥h) andZ Vi) ohegtiengbiined of
benzoate type, this deprotection may be perforned in the presence of
hydraziné“%@ﬁ#%gg?aﬁﬁ@eﬂFEE&ﬁﬁﬁw@aggSFEﬁEFV%n of the conpound of formula
(I'Vc) may be 5 converted into an imdate to generate the conmpound of
formula (Vc). The transformation of the hydroxyl function into an imdate
funct bon may be perforned, for exanple, in the presence of
trichloroacetonitrile and DBU (1, 8- diazabicycl o[ 5. 4. 0lundec- 7-ene)
according to an adaptation of the nethod described in Tetrahedron 2000, 56,
7591-7594. 10 The invention is illustrated in a non-limting manner by the
exanpl es bel ow. The exanples that follow describe the preparation of
certain conpounds in accordance with the invention. These exanpl es are not
limting, and serve nerely 15 to illustrate the present invention. The
nunbers of the conmpounds presented as exanples refer to those given in the
tabl e hereinbel ow, which illustrates the chem cal structures and the

physi cal properties of a nunber of conmpounds according to the invention.
20EXAMPLES Exanpl el: nor phi n- 6-y15- G (tetrazol - 5-y1) - 13- d- xyl opyr anosi de
trifluoroacetate (conpound 2)



251.1. 1,2,3,4-tetra- O benzoyl-a/8-D-glucurononitrile To a suspensi on of
D-gl ucuronamde (25.0 g, 0.129 nol) in pyridine (100 nL) at room
tenperature is added over 30 minutes a solution of benzoyl chloride (102
m., 0.87%,‘@ i i chl oronet hane (90 nmL). The reactl rred
30 overnig b%,{dlﬁgg‘#ﬁ]errper ature, and dichl oronet hane %W%iﬁf

(200 m.) are then added. The organic phgse is washed with 1N hydrochl or| C

acid solution (200 nl), saturated segdhdfydrogen carbonate solution (3 x
200 nL) and WD 2010/ 067010PCT/ FR2009/ 052448 13 saturated sodi um chl ori de

sol ution (200, ¥. The organic phaseCNi s dried gx Bzsodi um sul fate and the
solvent is I L&, der _reduced, re. Th idue (yellowoil) is
triturated it (200 i) t & m xt re of anomers (43.4 g, 57%

in the formof pale yeIIow crystals. Th‘éezprgfon %R spectrumin
5deut eri ochloroform CDClI 3, shows a ratio a: 13l 1pr 2:1. Melting point:

209- 212C. WA 1H NMVR ( )400 MHz, CDCI3): U 8.10-7.30 (m
20Ha+20H13, Hig ) 6.88 (d, 1HaN JvE"8 Hz, H- 6 57 (d 1H13, J 3.0
Hz, H113), 6! 1Ha, J 9.5 I—Eé‘ He 3a) , 9.5 Hz, H4a),
5.84 (t, 1H#ZS @Bk —FF313)"% 05 rﬁt? 5 I=II3“““‘H=“2a[] H 413),

5.64 (m 1H13, H XB8), 5.16 (d, 1H13, %9%.0 Hz H-51§?Z 5.11 (d, 1Ha, J9.5
Hz, H5a). 13COMYR (100 MHz, CDCI3) 163)5 165 1,(184.8, 164.6, 164.3, 163.8
(C=0), 134.4-128. o (C-arc),mal5.3 (C-613), 114.1 (c- 6a), 9Q,9 (C 113), 89.4
(C-1a), 69.3 ,69.2 69.0 (Gh2a, C-3a,_C4a) 6; C 413),166.7, 66.5
(G213, C31%),)6f°9 (C158a)} 60.8 (C 513). ~8% cul atbgd, or

C34F123NO3Na ] 614 éound 614. 1422 T\2.0 0.
1,2,3,4-tetm® By1-" ’ézo‘f‘*ﬁ“ﬁ) &b xy| OpReD
OBz BzO Bz0
QOCNHCCY, OCNHCCI,
(Vb1) (1Vb2) {Vb1) (Vh2)

In Scheme 3, the compound of formula (llla) protected, for example, with
5 benzoate groups may be obtained by protection, dehydration and then
tetrazolylation of D-glucuronamide. One tetrazolylation method consists in reacting
the nitrile function in refluxing toluene in the presence of trimethylsilyl azide
(TMSN3) and bis(tributyltin} oxide (BuzSn),O. As regards the D-glucuronamide
protection reaction, an adaptation of the method described in Carbohydrate

10  Research 2006, 341, 1, 41-48 may be used.

The compound of formula (1lib), consisting of a mixture of compounds (llib1)
and (11b2), may be obtained from the compound of formula (llla) via protection of
the amine, for example with a para-methoxybenzyl group.

15

Selective deprotection of the anomeric position of the compound of formula
(illb) makes it possible to obtain the compound of formula (IVb), consisting of a
mixture of compounds (IVb1) and (IVb2). In the case of a protecting group of
benzoate type, this deprotection may be performed in the presence of hydrazine

20 acetate.



To a solution of 1,2, 3,4-tetra-0-benzoyl -a/13-D gl ucurononitrile prepared
20 beforehand (43.0 g, 72.8 nmmol ) in toluene (500 nL) are added
bis(tributyltin) oxide (3.70 nL, 7.26 nmol) and trinethylsilyl azide (28.7
m., 216 I action mediumis stirred overnig refI The

sol vent i %%vaﬁ% er reduced pressure and the resfgag ?b534£§ by
chronat ography on silica gel (1:1 to 044 cycl ohexane/ et hyl acetate) to give

195/@ 3|f1f Eﬁterﬁg{rﬁm éo}’%dwnxgr ((lss@atllpﬁzigtrhe pro r{]Q{)Lg)rﬁ%/éﬁspe llé)ml\lhﬁn %’%Zhgwg

aratio a:omteiftedlrilto avieintid atg tpcgmteréiééthélb?)@lpound of formula (Vb), mmg 400
MHz, CDCl 3 9 7.28 C J3.5 Hz,
H1a), 65 "%“'2?4? rﬁ%ﬂ‘i‘i@% &Mﬁgﬁ’]?g [resi 0')“769@1‘ ‘(fttg‘elmfﬁ@oxid dunctisghy |

H 3 H
200 O S 81 oy, Rifkada “%mzbbﬁé@*foﬁ‘e”@v%f e, 31 S8 n st S
14 5 tnchioroacetonjiﬂte NMRD(BM)OT Mazatmm)[’é 40] hﬁﬁe@’g’ ed@Eacﬂ:,ordJﬁg t@ onC=0,

70,5, 6o opitEl of s yfida sRerbestia elianedeon p B k(o) 7 o "

(C-5a). Mass cal cul ated for C34H26N409Na [ M+tNa] 657. 1597, found 657.1595. 5
1.3. 1,2,3,4-tetra-0-benzoyl-5-C42- (4- net hoxybenzyl) 2H-tetrazo| 5-y11-
a/ 13- D- xyl opyfr@ﬁo@n”(lﬂplmﬁﬁ) ohnfgruizes (Uich.et( V) 0apen g1 r8ayC- Ioe - glatained

met hoxyb t ranose (111b1l)

Toasol ut %gééc{)@ g}[?%ithﬁ r{@ﬁ&g cga%éﬁ% Qgﬁ%n%t%t razol -5-yl)-a/p-D 10

xyl opgranose (21.0 g, 33.12 mmol) in tetrahydrofuran (210 nL) are added
triethylamne (5.5 nL, 39.46 mmol) and 4- net hoxybenzyl chloride (5.0 ni,
36.71 mmol ). The reaction nmedi um i sSehemeel overni ght at reflux. The

sol vent is renoved under reduced pressure and the residue purified by
chromat ography on silica gel (4:1 cycl ohexane/ ethyl acetatg) to give a

m xture of isomers (18.5 g, 73% in 15 form of pale ow crystals.
The proton NWR spectrumin CDCl 3 sh aratio (111bl ): b2) of 2:1 with
for (111bl) ratio a/13 of 2:1 and for ¢111b2) a ratio a/[l3 ef 2:1.
1H NVR (408Q% , CDCI3) for the t Na.domers 8.21-7. 29,\{ _bOHa+20Ho,
Harc), 7. (d, 2Hb, J 8.5 Hz, H MBb), 7.17 (d, 2Hag=] 8.5 Hz,
H-aroPI\/Ba%o oﬁlz,-&-Hauw:}-—%—&I-ﬂo 0. 96—{-e—ik Hbzo -8 Bz, H1Db),
6.86 (d, 25 2tboed 8.5 Hr, H ar oPNEB 858" (d, 2Ha, J BOSSENIT ar oPMVBA)
6.42 (t, 1Hay.y 10.0 Hz, H-3a) 633(;(1 1Hb J 10.0 Hz, V"}P) 6. 13 (t,
1Ha, J 10.0 , H4a), 5.84 (dd, 1Ha, 9 3. J 10.0 Hz, M9 , 5.76-5.63
(m 3Ha+5Hb, CH2Ph a, CH2PhOCH3b, H- 5a, H-2b H 4b, H-5b), 3.79 (s, 3Hb,
OCH3b), 3.75 (s, 3 a). 2513C NMR (100 MHz, CDCI3) for the two a
anoners: El 165.8, 1 2, 164.5,
wfﬂ
r
N
—
B0 K GCNHCCI,
OBz
{ve)

According to Scheme 4, the compound of formula {l1a) described above
15 may undergo a Muisgen thermal rearrangement in the presence of an imidoyl
chioride, for example 2,2,2-trifluoro-N-(4-methoxybenzylacetimidoyl chioride, to

give the compound of formula (lHc).

Selective deprotection of the anomeric position of the compound of formula
20 (llic) makes it possible to obtain the compound of formula (IVc). In the case of a



164.3, 164.2, 162.1 (C=0, C--N), 134.1 124.7 (C arc), 114.5 (C ar oPMBa),
114.3 (C aroPMBb), 90.0 (C—la), 89.7 (G 1b), 71.1 (G 4a), 70.4, 70.2,
(C-2a, C3a), 69.09, 696 69. (C—2b C-3b, C4b), 67.0 (C-5a), 66.0

(G 5b), 55.3 (OCH3b), 55.2 (OCH3a),. . 52..1.(CH2PhOCH3Db) .

~ 30Mass ci'?@@iﬁ%ﬁﬁoaﬁ C42H34N4010Na [M+Na] 777. 2173, FEHERZPPIDERA4E W
2010/ 067010PCT/ FR2009/ 052448 15 15 4

2,3,4-tri z | - 5: 3-

5 Xyl opy aﬁ) gﬁ&%%@ﬂ? @@eﬁz%aﬁé“%‘é) Mﬁf%ﬁ%te%ﬁ LY perbhk84 TR the

2, 3, 4- t r ipr&3ererzd\ndbaAMd hidraferet hoxybenzyl ) - 1Ht et r azol - 5- y1Fa/ P- D- xyl opyr a
nose (1Vbl)) To a solution of the mxture obtained in step 1.3 (13.4 g,
17.77 mmol) in 5 N, N-di met hyl forrrani de (100 nL) at OC is added hydrazi ne
acetate (2.457y AR fRR% g S%8ho JeNE-B8 ﬁ@éﬁ}i
mediumis sti rrgd % tr at % then l?or 4thours aat-'m?C B

t enpe’ at gosyerfdre istl mntmwdatee‘tm@emtdethe extueipElinot ed sioreudand Md)e Thesi due

Gi ve o miSSTaIPEBROh SR Brenyblunsif b il e BTG PosprnRG E ﬁ)e °
form of yel | @X‘érﬁbb@ﬁt ahs. thEhepi%s%h@Q NYR gRAGrbaEBAIIPClehdhayBua (8

(1'Vb2):(1Vbl) of 1 wth for (IVb2) aratio a/l3 of 5:1 and for ({ 1) a
ratio al UBﬂZ@bICWCtDIS 4.0Jundec-7-ene) BECONIRY 400 AHzadagmali®) pbrthehemetitod

anomers 14- 7. 15 1 1 6.96 (d, 2Ha, J 9.0 Hz,

H ar OPWQ%EC%%m "B“’]‘ a}fsgl'm Egag ﬁgﬁﬁéi‘i OPMBb), 6.36-6.26 (m 1Ha+lHb,
H 3ajoH3b), 6.02 (t, 1Ha, J 10.0 Hz, H4a), 5.88 (d, 1Ha, J 3.5 Hz, H 1la),
5.86 (d, 1Hb, J 3.5 Hz, H1 b), 5.85-5.74 (m 1Ha+3Ho, H 5a, H 5b,
CH2PhOCH3b) , FhednyentiopHs jluskziOoHBaPN-IIgiBIG Banpe( hy the-gxamplesbalbw. H- 2a) ,
5.31 (dd, 1Hb, J 3.5 Hz, J 10.0 Hz, H2b), 3.82 (s, 3Hb, OCH3b), 3.75 (s,
3Ha, OCH3a). 2013C NWR (100 MHz, CDCI3) for the two a anoners: 0165. 8,
165.5, 164.7, Thé%@mﬂlé@iﬁat(f@ﬂf@m desblibe 188 pregatatién oCcardin ddipbunds in

(G- aroPwvBb), 114.2 1EtbCaroPl\/Ba) 90.9 (G 1a), 90.8 gc- 1b), 72.1 (C-2a), 71.8
(C2b or agoaydapee @i e myerzt;qrt;"izhgse ‘?@“QP‘F%:% ngt lititg, @lnd@aﬂei? Ml

O iy
C35H31N4eQafiiidd réfet . t208Hbsel gived 6Dih@lthbie hereinflelbw, which illustrates the

2,3,4-tri-0Obenzo Cl12- (4- (et hoxybenzyl etrazol | | - a- Dxyl opyr an
osyl tri Eh?@%c%ﬁ%’%% enéi Phygical :prage%iew EhZBiRe- eflcqrnpounds

met hoxybegpgzy, ylFa- D- xyl opyranosyl trichloroaceti mdate 30

(Vb1) WSy e I Yo o5 5aab 28 undac, 7- ene (278 pL, 1.86 mol)

and then tri chI oroacetonitrile (14.6 m, 184 mol). The reaction nediumis

sti r for oom t enperature. A solution of acetic acid (105 pL,
MapCEso i

1.83 i s added. The phases are separated, the organic
phase |s vvashed wi th wat er (50 m.) and then dried over

Example 1: morphin-6-yl  5-C-(tetrazol-5-yl}-B-d-xylopyranoside

trifluoroacetate (compound 2)
25 1.1, 1,2,3,4-tetra-O-benzoyl-a/B-D-giucurononitrile

To a suspension of D-glucuronamide (25.0 g, 0.129 mol) in pyridine (100

mL) at room temperature is added over 30 minutes a solution of benzoyl ohlofide

(102 mL, 0.878 mol) in dichloromethane (90 mL). The reaction medium is stirred

30  overnight at room temperature, and dichloromethane (200 mL) and water (200 mL.)
are then added. The organic phase is washed with 1N hydrochloric acid solution
(200 mL), saturated sodium hydrogen carbonate solution (3 x 200 mL) and



5 sodium sul fate. The solvent is renoved under reduced pressure and the
residue purified by chronmatography on silica gel (silica neutralized

bef orehand by washing with a 5%solution of triethylanine in ethyI acetate
(7:3 cyclohexane/ethyl acetate), to give a mxture of isoners of

expect ed YWPAIYOGPTP ¢ 659 in the form of yell ow cBst/ERL0 0*3#@2;5%4& on
NVR spectrumin CDCI 3 shows a ratio (Vvbl) Dof 103:1.
1@

8 20- 7. soag e otk i, Sluben Nﬁﬁ*ﬁ’ srépdl griese [ kRO vers o
(d, 2Hb, sdpdBind stifateHarat @Eé\/BbWenﬁl@érﬁmedlhﬁdéd%duﬂedq)rekbdré) The. résidud  2Ha,
J 8.5 Hz, H aroPMBa) Hz, H-3%g 6.29 (t, 1Hb, J 10.0

(t .
Hz, H t?e,t))(t/ei@V 9”)1'@ t ltura’ffﬂdn eth@t»oidZQQ ml—& Kaswe@ guxBreof GRPMER44BI, OH- 2a,

CHZPh h

i ab, e te“fépéH 6P Ber S on s JHE Hipgely, R Spedcurtt

13C N&/R (dbtmarltz&dmor@laﬁh?,ﬁmmg sh6%s 6, rati6 @ of @44, 162.0, 160.5, 159.9 (C=0,
C= 134.0-1 4 6 (C aroPMBb), 114.3 (C aroPMB 93.1 20
(c- la), 92.8 f\@*ti’té PO”?E)%%@%& o§ 3b or )c 4b), 70(7 ?E:?4a) 2. 70.5 (C- 2a)
70.0 (G 2b 1 . 66. 9
(C5a). 6. 0 (LU B, SOCBN T HT 58 (DGR 2RI R, 58 ‘?él

( CH2PhOCHStS), J 15617, ﬁoamlwrrdm 4Nt3eurso&ytzarrba>ﬁym1 ftor! plei, B-$ 52, 13:3001 1 i -

25 b = 5- - (4- et b 1)- d

2 bt i PR R ) FURL BRRAAICT,
3-0- I ey h Aol

di chl1glr\(;ge®hthatte ggo mpﬁg‘?p(%muﬁgg?'qgr QS%B)% ?dgjedlz—t@ﬁjnet hylianjB) 511

trifl uor ¢eetit@ané @Héﬁdt@)(l 7 m, 9.38 mml). The reaction mediumis

ererat ure. N bt NUon 19 10y FREHET 1856 168 L BheanE he o P34 <

stirred fOEQ}S134.AUE2BS0 @o%rbbtemsc@mgeaﬁ)r ated G@sd?]mtﬁgchmelsgrae@@mg
pressure. The residue is purified rom‘:ttog>7 on silica gel (32 WO
b

20101067 GP0hER. HrEDB LR L4801 £- é?)slﬁi’h‘ék@ﬁ’&/)e 6ceta) Ct%B)gme@ {Ge

expe 7 g, 69% in the formof white crystals. Ml ting point
185- ig 5%2%%&6%0 MHz, CDCI3): Li 7.97-7.28 (m 15H, Harc), 7.17 (m

2H, H 5 aroFfMB%c@lc@%témtor%H%l\HDMW‘th]f)m461527,(fdundtﬁh4.314&2.5 Hz,
H2), 6.13 (t, 1H, J 10.0 Hz, H4'), 5.90 (t, 1H J 10.0 Hz, H3'), 5.72
(m 1H, H8), 5.67 (m 1H, H2'), 561 (d, 2H, J 5.0 Hz, CH2PhOCH3), 5. 43

(o1 o3 (o0 F; bbbt s g S5 ot *
(m 1H, H16a)lp 2 Béiuten 3)H 1 @G—B}tetré—@@eﬁmyl% D#giu‘rmli(ﬁh)mtrma 8dredardd (M
acipedia) beforenand B.8'd, 75 ire tgﬁ%mig”qte é@@aﬁtf oDy O, 1,
180 5 18870 4G fortoil 199 ol s Bt Rt 2l ey L€ Blgyd
(G 2), 11mecﬁu(rC+salstPW) ovegﬁlgmt (& reflux. The solvent is removed under reduced
pressure and the residue is purified by chromatography on silica gel (1:1 to 0:1
cyclohexane/ethyl acetate) to give 1,2,3,4-tetra-O-benzoyl-5-C-(tetrazol-5-yl)-a/B-
25  D-xylopyranose (27.0 g, 58%) in the form of brown crystals. The proton NMR
spectrum in CDCI; shows a ratioc coUof 201,
Melting point 144-147°C.
'H NMR (400 MHz, CDCl3): 0 8.19-7.28 (m, 20Ha+20HB, H-aro), 7.06 (d,
1Ha, J 3.5 Hz, H-1a), 6.50-6.44 (m, 1HBR+1Ha, H-1800 H-3a), 6.21 (t, 1HB, J 9.0
30 Hz, H-3B), 6.13-6.01 (m, 2HBC1Ha, H-4(3, H-4a0 H-2B), 5.90-5.85 (m, 2Ha, H-
2al11H-50a), 5.66 (d, 1HB, J 9.0 Hz, H-5B).



15 1'), 89.9 (C-5), 72.9 (C3', C6), 72.5 (C2'), 71.5 (C-4'), 68.7
(CG-5'), 61.6 (OCH2CH3), 56.6 (CH2PhOCH3), 55.2 (OCH3), 50.2 (C-9), 44.3
(C-13), 39.8 (Cl4), 37.2 (C-16), 35.3 (C-15), 35.0 (C(CH3)3), 30.2 (c-10),

1082 380001 AINOGHES S0z 20 a7 oo PRS2

3- 0- pi val oyl - N- et hoxycar bonyl nor nor phi y4 6-y12, 3, 4-tri - Cbenzoyl 5-C-(tetrazo

| -5-y1)- 13- D x3h Wgﬁﬂmﬂ@ CDcﬁ)%‘P'%‘é%‘ %séh%gﬁ@ﬁﬂg @g\g)a Nedyin

step 1.6 (1.6 g, i'n trifluoroacétic aci 6 mol) is
ref | uxed 1261 (G-amdn @Bk (C-Tike, 8%ad0-bm), 72. O D uTo. |4s7ﬁdn69rﬁ (@Gt2ed G-@BL

etoncentGanel Skt difah e 8 (GNP ER GobERr cmt onr aphy oh o li ca gel
(1:2 cycl 0heXWs%d%lat%@%ﬁb?%;ﬁ;&@w&P‘MbﬁaFWﬁ@@'7 G80RQBBY (PO ngy, 60%

in the formof pale yellow crystals ting point 169-171C. 301H NMR (400
MHz, €DCI3): El 7.98-7.24 (m 15H, Harc), 6.76 (d, 1H, J 8.0 Hz, H1),

61208 18 3% OB LR 0Bl At it Bend gt ¥, L

H5 5.038-D- 7010 R20 524 H 7).
5. 02)4 96 ﬁhm XPMA%Q% SSREB-ﬂle Qﬁ‘%) jﬁ%%ﬁﬁﬁ(@n—q@e ?Eﬁy}f‘:é—[wd :

4.22-4. 1311?ﬁh0xxhenmm¢&teﬁsgzolzt5 pii-cBdR-xylgpywanose (HIH1) 3. 10- 2. 83 (m 2H,

Dr H 15y 3 T9s K orsOfibliy) 3t a3 e Dlbd By c Hiabdrol Sy 100
MHz, 1@DC|x?yBop FahokS (21,0165 3312660l GROet@roflidh G2103m1, ai@oa@decﬂw 8,

128. 5 128.4, 128.3 %Z-aro C-8, 0-7 122.5 (G 1) &
(C-1'), Hetbylemiag (57mb. 88-46 miolpand)4- m;eih@y@@nzyi %hlomd% 5.0 m 7‘36(7@4 ),

(C 16, Juhey §uByeelprihiud s <yt Shariiyaong) Tnd colshl i ey

cal cul at Mdboremﬁdrél\ancﬂ Mé\l&]:s@t@ép&ﬂﬁéd blyashrd26@radhit .on silica gél 8.
- D- xyl op ran05| de trifl uoroacetate

o ommbundd STHPISGHE AN S0b) 6 Bie TP uﬁ?w&" ﬂ)% (B065 %y In they
L i A s YO 100,
r eact i on {hiedi):@ibE sok2 1 rwithdfdr¢Hibl ) haatio at'§ vef11uand Eirmwaza(aemabex/ﬁsafadﬁed to
pii L by addi ngl NI QIO e CEOPE) J81 dbF oftS Fhe KERgR: on Bl (el &m.
concent r gioek+DOHY, VNGRS, 7.3, HISIULS I5SHRUALdLPIIRD), 7.17 (d, 2Ha, J 8.5 Hz,
H-aroPMBa), 6.98 (d, 1Ha, J 3.5 Hz, H-1a), 6.96 (d, 1Hb, J 3.5 Hz, H-1b), 6.86 (d,

20  2HDb, J 8.5 Hz, H-aroPMBDb), 6.75 (d, 2Ha, J 8.5 Hz, H-aroPMBa), 6.42 (t, 1Ha, J
10.0 Hz, H-3a), 6.33 (i, 1Hb, J 10.0 Hz, H-3b), 6.13 {t, 1Ha, J 10.0 Hz, H-4a), 5.84
(dd, 1Ha, J 3.5 Hz, J 10.0 Hz, H-2a), 5.76-5.63 (m, 3Ha+5Hb, CH.PhOCH,a,
CHPhOCHsb, H-5a, H-2b, H-4b, H-5b), 3.79 (s, 3Hb, OCH3b), 3.75 (s, 3Ha,
OCHj3a).

25 BC NMR (100 MHz, CDCls) for the two o anomers: [ 165.8, 165.2, 164. 5,
164.3, 184.2, 162.1 (C=0, C=N), 134.4-124.7 {C-arc}, 114.5 (C-aroPMBa)}, 114.3
(C-aroPMBDb), 90.0 (C-1a), 89.7 (C-1b), 71.1 (C-4a), 70.4, 70.2, (C-2a, C-3a), 69.9,
69.6, 69.5 (C-2b, C-3b, C-4b), 67.0 (C-5a), 66.0 (C-8b}, 56.7 (CHPhOCH3a), 55.3
(OCHS3b), 55.2 (OCH3a), 52.1 (CHPhOCH;b).

30 Mass calculated for C42H34NsOoNa [M+Na]" 777.2173, found 777.2181.



20 first time on a reverse-phase chromat ography colum (pure H20 and then
80:20 (H20 + 0.1% trifluoroacetic acid)/acetonitrile) to renove the salts.
A second purification by reverse-phase preparative chronatography (95:5 to

expect ad WBBLARSIERE e Form of whi te orystals (42 mpCHUERZOUMTE 4G
poi nt 204-207C. 1H NMR (409 MHz, D20).1, 6.74 (d 1H, J 8 0 H7,
T 5 ) gt eI oot B R b i
H- 6) 4, IBQ(p‘lomyﬂanblsé)(lVlﬂz)Sél@d 2,3 4- trul@~5ethioyll'5-€-f)1f(ﬂrﬁ&deybez% 118};)5 HZ
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0°C and then for 4 hours at room temperature. The solvent is removed under
reduced pressure and the residue purified by chromatography on silica gel (7:3
cyclohexane/ethyl acetate) to give a mixture of isomers of the expected product

10 (8.0 g, 70%) in the form of yellow crystals. The proton NMR specirum in CDCl,
shows a ratio (IVb2):(IVb1) of 2:1 with for (IVb2) a ratio a/B of 5:1 and for (IVb1) a
ratio o/ff of 5:1.

'H NMR (400 MHz, CDCl) for the two o anomers: [1 8.14-7.15 (m,
17Ha+17Hb, H-aro), 6.96 (d, 2Ha, J 9.0 Hz, H-aroPMBa), 6.71 (d, 2Hb, J 9.0 Hz,

15 H-aroPMBb), 6.36-6.26 (m, 1Ha+1Hb, H-3a, H-3b), 6.02 (t, 1Ha, J 10.0 Hz, H-4a),
5.88 (d, 1Ha, J 3.5 Hz, H-1a), 5.86 (d, 1Hb, J 3.5 Hz, H-1b), 5.85-5.74 (m,
1Ha+3Hb, H-6a, H-5b, CHPhOCH;b), 5.63 (s, 2Ha, CHPhOCH3a), 5.51-5.42 (m
1THa+1Hb, H-4b, H-2a), 5.31 (dd, 1Hb, J 3.5 Hz, J 10.0 Hz, H-2b), 3.82 (s, 3Hb,
OCH3b), 3.75 (s, 3Ha, OCHaa).

20 C NMR (100 MHz, CDCls) for the two a anomers: 0165.8, 165.5, 164.7,
162.9, 150.5 (C=0, C=N), 133.7-124.8 (C-aro), 114.5 (C-aroPMBb), 114.2 (C-
aroPMBa), 90.9 (C-1a), 90.8 (C-1b), 72.1 (C-2a), 71.8 (C-2b or C-3b or C-4b),
71.2 (C-4a), 70.2 (C-2b or C-3b or C-4b), 70.0 (C-3a), 69.3 (C-2b or C-3b or C-4bh),
64.1 (C-5a), 63.4 (C-5b), 56.7 (CH,PhOCHgza), 55.4 (OCHsb), 55.2 (OCH3;a), 52.0

25  Mass calculated for CasHziNsOg [M+H]" 651.2091, found 651.2111.

1.5. 2,3,4-tri-O-benzoyl-5-C-[2-(4-(methoxybenzyl}-2H-tetrazol-5-yl]-a-D-
xylopyranosyl trichloroacetimidate (Vb2) and 2,3,4-tri-O-benzoyl-5-C-[1-(4-
methoxybenzyl}-1H-tetrazol-5-yl]-a-D-xylopyranosyl trichloroacetimidate

30  (Vb1)

To a solution of the mixture obtained in step 1.4 (6.0 g, 9.23 mmol) in

dichloromethane (170 mL) at room temperature are added 1,8-diazabicyclo[5.4.0]



(G16), 41.5 (C13), 40.9 (NCH3), 38.4 (C14), 32.4 (C15), 20.8 (C10).
5Mass cal cul ated for C23H28N507 [ MtH] 486. 1989, found 486. 1982.
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CH3C®). 3B3C NWR (100 MHz, CDCI3): LI 175.9, 170.0, 169.4, 169.3, 165.3,

161.2 30 1 -

M NMR (400 MHz, CDClz): 01 8.77 (s, 1H-b, NHb ), 8.69 (s, 1Ha, NHa),

8.20-7.29 (m, 15Ha+17Hb, H-aro), 7.18 (d, 2Ha, J 8.5 Hz, H-aroPMBa), 6.99 (d,

2Hb, J 8.5 Hz, H-aroPMBb), 6.94 (m, 1Ha+1Hb, H-1a, H-1b), 6.74 (d, 2Ha, J 8.5

Hz, H-aroPMBa), 6.36 (t, 1Ha, J 10.0 Hz, H-3a), 6.29 (t, 1Hb, J 10.0 Hz, H-3b),

15 6.10(t, 1Ha, J 10.0 Hz, H-4a), 5.80-5.69 (m, 2Ha+3Hb, H-2a, CH.PhOCH;b, H-5a,

H-5b), 5.64 (s, 2Ha, CH,PhOCH;a), 5.62-5.55 (m, 2Hb, H-4b, H-2b), 3.84 (s, 3Hb,

OCHSsb), 3.75 (s, 3Ha, OCHsa).

e NMR (100 MHz, CDCly): 11 165.6, 165.4, 164.4, 162.0, 160.5, 159.9

(C=0, C=N), 134.0~124.8 (C-aro), 114.6 (C-aroPMBD), 114.3 (C-aroPMBa), 93.1

20 (C-1a), 92.8 (C-1b), 70.9 (C-2b or C-3b or C-4b), 70.7 (C-4a), 70.5 (C-2a), 70.0

(C-2b or C-3b or C-4b), 69.8 (C-3a), 69.3 (C-2b or C-3b or C-4b), 66.9 (C-5a), 66.0
(C-5b), 56.5 (CHPhOCHsa), 55.3 (OCHsb), 55.1 (OCHza), 51.8 (CHoPhOCH;b).

1.6. 3-O-pivaloyl-N-ethoxycarbonylnermorphin-6-yl 2,3, 4-tri-0-

25 benzoyl-5-C.[2-(4-methoxybenzyl)-2H-tetrazol-5-yl]-B-D-xylopyranoside
To a solution of the mixture obtained in step 1.5 (3.6 g, 4.54 mmol) and 3-O-
pivaloyl-N-ethoxycarbonylnormorphine (1.0 g, 2.34 mmol) in dichloromethane {50
mL) at 0°C under argon is added trimethyisilyl trifluoromethanesulfonate (1.7 mL,
9.38 mmol). The reaction medium is stirred for 30 minutes at 0°C and then for 30
30 minutes at room temperature. N-Diisopropylethylamine (1 miL) is added and the
mixture is stirred for 15 minutes and then concentrated to dryness under reduced

pressure. The residue is purified by chromatography on silica gel (3:2



11. 0 (CH3oxadi azole). 20 Mass cal cul ated for C33H38N3012 [ MtHr 668. 2455,
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xyl opyran05| de trifluoroacetate (conpound 5) 5To a sol ution of

3-0- acet hin-6-y1 2,3,4-tri-0acetyl-5-C (2-nethy] -
1,3, 4- ox&gpazz‘ﬁ' 136 13- D- xyl opyr anosi de prepared beffdr ERERA0IUR44E 0. 15

nmmol ) in net hanol (2 mL) at roomtenpesature is added sodi um net hoxi de (32

i
torper at GYaChbPTHIEV R 3EHAER, BEGNSIE sRbhERE o Rlah Eh7 G0 Ra% hihehare
Anber | yt éoMChpf Whit¢ Bojstalé Haas) . The solution is filtered and the filtrate

concentrated qer reduced pressure The residue is purified by
reverse- phase%%?ﬁ@ FV85d8Bowat ogr aphy (95:5 to 20:80 gradient of (H20 +

0.1%trifluor oquqw@(m &Mft@é@p b a ﬁ???quBwﬁ? gé&eetﬁd@r %%im (34

ng, 46% in the form of te cr tals ol 5-218
(300 War@?MB) 617268 BH, H-atéPMB, 84-0) I-ﬂibéllfH;LjH .6:8751|'(ZdH -25,6.93 8, OIHQ'JZJ

5 o0 (o 108 Py 515 801 SBgterk Rl 12 1Ml o7 R, T a2 2

(m 1H fatéh) (d,328206.0 HH ch Fﬂ'iéCHﬂ_' ghd . 1+°>| 7J476tH 1H. 1H)] 23 ( HZ@H;
3.59 (m iH, H-2). 3.45°3738 (m H 16a), 3. 29 é 0aj. 3.17 (m
1H, HlGBPOBIZOBfr@)EX?%m S, HIEH35. 0|G~4201(0b 2H+H49) Ha) 6848 (rrsHH H-6),

Sroy ol P 628, Bk (T T A G363, 3 1445 S 0cH:) a BY et 7134,154 o0,

(0-5X)¢ 7569) (’983 274(% 2H 04600 231-80(rﬁ01ﬂ I—P%_B"i‘%g ém”ZH‘1 KIQI*S%
69.3 (0-5') . 7 (0-9), 47.4 8 1% 0 15)
21.1 (0- 18y Ci@f’ta)a( O@dGidi)azol e) . 25I\/ass cal cuI at ed for 025H30N308 [ MtH]

500. 2033, f oun, ROMD MHz, COBXJ™! §78:4, "R f681/ hiea s, 150.9 (c=0,

5- G- [ 5- (4- met hoxy

4- (2,2, 20=N) husnpesb)d )136I+ J(c2a;4:)t'r3wqb &, 12981120 Vioomy raIms] #8282,
trifluor oacet ate WD 2010/ 067010PC1/ FR2009/ 052448 21

Tonsol ot aRah 1Coe) AT Rt 0 B HER# /3-8, €19 8elG-ak i 1453 @)arabati), 99.4 (C-
15 1), 89.9 (C-5), 72.9 (C-3, C-6), 72.5 (C-2), 71.5 (C-4), 88.7 (C-5), 61.6
(OCH:CHa), 56.6 (CHPhOCH;), 55.2 (OCHS3), 50.2 (C-9), 44.3 (C-13), 39.8 (C-
14), 37.2 (C-16), 35.3 (C-15), 35.0 (C(CHas)z), 30.2 (C-10), 29.8 (C(CH>)3), 14.7
(OCH,CHo3).
Mass calculated for C5gH5}N5014Na [M+Na]" 1082.3800, found 1082.3802.

20
1.7. 3-O-pivaloyl-N-ethoxycarbonylnormorphin-6-yl 2,3,4-tri-O-
benzoyi-5-C-(tetrazol-5-yl)-p-D-xylopyranoside
A solution of the compound obtained in step 1.6 (1.6 g, 1.51 mmol) in
trifluoroacetic acid (4.5 mL, 60.6 mmol) is refluxed for 15 minutes. The reaction
256 medium is concentrated to dryness, and the residue is taken up in toluene (2 x 10
ml) and reconcentrated. The residue is purified by chromatography on silica gal
(1:2 cyclohexane/ethyl acetate) to give the expected compound (850 mg, 60%) in
the form of pale yellow crystals.
Melting point 169-171°C.
30 "H NMR (400 MHz, CDCl3): [J 7.98-7.24 (m, 15H, H-aro), 6.76 (d, 1H, J 8.0
Hz, H-1), 6.58 (d, 1H, J 8.0 Hz, H-2), 6.01 (t, 1H, J 10.0 Hz, H-3'), 5.98-5.95 (m,
1H, H-8), 5.72 (m, 1H, H-4), 5.62 (m, 1H, H-2), 5.41 (d, 1H, J 10.0 Hz, H-5"), 5.34-



xyl opyranose (10.0 g, 15.77 mmol), obtained in step 1.2 of Exanple 1, in
toluene (119 nL) are added triethylamne (4.3 nL, 30.85 nmol) and
2,2,2-trifluoro-N(4- nethoxybenzyl)acetimdoyl chloride (7.9 g, 31.47

nmol ) diumis 5 stirred overnight at The_ sol vent
IS remvggomﬂﬁ%& ced pressure and the residue purlﬁﬁg%ogmmﬁa
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cal cul ated for C44H35F3N3010 [ MEH] 822. 2275, found 822.2291.
3.2.2,3,4-tri-0O benzoyl-5-045- (4- et hoxyphenyl)-4-(2, 2, 2-

25trifluoroethy)- A-JiTd_pZ [P e To a solution
of the corrpoun??'prfe*{ggjgﬁ.l ién!“sﬂte tr% ({Iléﬂgﬁﬁgy%f'?g%

N, N- di nettiffidoravetatde cohtparnd Zat 0C, is added hydrazine acetate (1.2 g,
13.0 nmol ) porti i m nut The r
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phases af@mged. D& mreolliinutetaalydacferarT e mil v@he reactiemmestivmnigestirreeduced
pressur efornfjh(t)t?reat reﬁux u@thyt acetate is added to destroy the excess lithium aluminium
hydride and the medium is brought to pH 1 by adding 1N hydrochloric acid
solution. The reaction medium is concentrated to dryness. The residue is purified a
20  first time on a reverse-phase chromatography column (pure H-O and then 80:20
(H:O + 0.1% trifluoroacetic acid)/acetonitrile) to remove the salts. A second
purification by reverse-phase preparative chromatography (95:5 to 20:80 gradient
of (H20-+0.1% trifluoroacetic acid)/acetonitrile) gives the expected compound in the
form of white crystals (42 mg, 16%).
25 Melting point 204-207°C.
TH NMR (400 MHz, D,0): 11 6.74 (d, 1H, J 8.0 Hz, H-1), 8.65 (d, 1H, S 8.0
Hz, H-2), 5.73 (m, 1H, H-8), 5.30 (m, 1H, H-7), 5.23 (d, 1H, J 5.5 Hz, H-5), 4.94-
4.88 (m, 2H, H-1', H-5), 4.48 (m, 1H, H-6), 4,15 (m, 1H, H-9), 3.80 (t, 1H, J 9.5 Hz,
H-4), 3.69 (1, 1H, J 9.5 Hz, H-3'), 3.54 (m, 1H, H-2), 3.37 (m, 1H, H-16a), 3.24 (m,
30  1H, H-10a), 3.10 (m, 1H, H-16b), 2.95 (s, 3H, NCHS3), 2.95-2.83 (m, 2H, H-10b, H-
14), 2.32-2.02 (m, 2H, H-15).



WO 2010/ 067010PCT/ FR2009/ 052448 22 purified by chromat ography on silica gel
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stirred for 1 hour at roomtenperature. A solution of acetic acid (45 pL,
0.786 mml) in water (25 nL) is added. The phases are separated, the
orgappc phasesis wa (45 L i
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chloroform/methanol) to give the expected compound (102 mg, 55%) in the form of
pale yellow crystals.
Melting point 180-186°C.
20 "H NMR (400 MHz, CDCls): [7 6.77 (d, 1H, J 8.0 Hz, H-1), 6.59 (d, 1H, J 8.0
Hz, H-2), 5.71 (m, 1H, H-8), 5.37 (m, 2H, H-4' and H-3'), 5.27 {m, 1H, H-7), 5.18
(m, 1H, H-2'), 4.99 (d, 1H, J 7.5 Hz, H-1), 4.95 (d, 1H, J 5.5 Hz, H-5), 4.87 (m, 1H,
H-5'), 4.31 (m, 1H, H-8), 3.71 (m, 1H, H-9), 3.07 (m, 1H, H-10a), 2.97-2.89 (m, 2H,
H-16a, H-14), 2.62-2.52 (m, 8H, H-10b, CHjoxadiazole, NCH;, H-16b), 2.33 (s,
25  CH5CO), 2.28 (m, 1H, H-15a), 2.14 (s, 3H, CH;CO), 2.04 (s, 3H, CH5CO), 1.98 (m,
TH, H-156b), 1.93 (s, 3H, CHCO).
*¥C NMR (100 MHz, CDCls): 0 175.9, 170.0, 169.4, 169.3, 165.3, 161.2
(C=0, C=N), 150.3, 132.0 (C-ipso), 130.9 (C-8), 130.6, 130.4 (C-ipso), 127.5 (C-
7), 122.6 (C-1), 119.5 (C-2), 100.0 (C-1"), 89.1 (C-5), 73.6 (C-6), 71.8 (C-3' or C-
30 4, 71.0 (C-2'), 69.6 (C-3 or C-4’), 67.9 (C-5'), 58.5 (C-8), 46.0 (C-16), 42.7 (C-
13), 41.7 (NCHS3), 38.9 (C-14), 33.8 (C-15), 21.5 (C-10), 20.7, 20.6, 20.4 (CHCO),
11.0 (CHsoxadiazole).



1HP, J 8.0 Hz, J 9.5 Hz, H2p), 5.69 (d, 1Ha, J 10.0 Hz, H5a), 5.62 (dd,
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cryst al » el 0 R T8 R Rk et epds) lne e thss & *19,
Hared, (ROBM(& Ha2). 'ﬁh@s&uta@ﬁud‘ﬁlteréﬁ %h@'?Né’)ﬁitra@e Eénééhtrétbkj uhdleP réBucdd 1)
6.54 (d, 1H, J8.0 Hz, H2), 6.00 (m 2H, HJ 4'"), 573(m1H, H8), 5.66

(m 1H RresspresThe reaidugs purfied by geyerss: @mqen?reﬂarawe?phrmn@@g(mhym

o, ocrotiny o 2GR0 Grdieh{Br Fhp. s edfidhuefic AluhBhefhingys8 ik gl (™
H- 16b, Heik@@)ted%ar@@uéﬂmél 46%53?&)’(1’182045 of whitékdrydthid4) , 1.88 30 (m 2H,
H 15). 1.27 %112H DCM) . 130 NVR (100 M,

CDCl 3) El 165 tlflﬁsBOﬁ%@@@ °C(C=0) 161.4, 156.9, 149.6 (C=N, G i psoPMP),

S0c0] D601 oper BRI HE iz, b5 38 Bstel ‘f{*a“%%p%” T4, 1Hr68P
(G é) 5 11‘*@8* ﬁpfaﬁ‘bBWP)H Hﬂg@) gr‘(ﬁgﬁg ')fgrﬂg)§5§3}@) AH( 4. @50‘(‘2‘ 6‘) 5)7806 Go- )2
or - ,
60,5 (c. IH 801 (R o (moBHa He o PY (15 . (063 4 T84 itn picis 582

510)) 2700 UG By T Fad STEEBEE) e O I R 4B L

[ M+Hr 112'ﬂ 39(1)!51) 302 ¢d, 1112, 7H3889, 3.17 {m, 181,34-16b), 3.03-2.92 (m, 5H, NCH;;
o1 - 52011 IBE S o fidaoat il PR tanshce f s Longbua) 0 Atrias
BC NMR (75 MHz, D,0): 1 131.2 (C-8), 126.3 (C-7), 120.6 (C-2), 118.2 (C-
1), 102.5 (C-1"), 88.2 (C-5), 75.0 (C-3'), 73.5 (C-6), 73.0 (C-2’ or C-4"), 71.4 (C-2'
or C-4'), 69.3 (C-5), 60.7 (C-9), 47.4 (C-6), 41.1 (NCH3), 38.7 (C-14), 32.6 (C-15),
21.1(C-10), 10.2 (CHsoxadiazole).
25 Mass calculated for CosHagN2Og [M+H]™ 500.2033, found 500.2021.

Example 3: morphin-6-yl 5-C-[5-(4-methoxyphenyl)-4-(2,2,2-trifluoro-
ethyl)-4H-1,2 4-triazol-3-yl]-B-D-xylopyranoside trifluoroacetate (compound 6)

30 3.1. 1,2,3,4-tetra-O-benzoyi-5.C-[5-(4-methoxyphenyl}-4-(2,2,2-trifluoro-
ethyl)-4H-1,2,4-triazol-3-yl]-a/B-D-xylopyranose



10 To a suspension of |ithium alumnium hydride (311 ng, 8.19 nmol)
in tetrahydrofuran (13 nL) is added a solution of the conpound obtained in
step 3.4 (622 ng, 0.55 nmol) in tetrahydrofuran (13 nL). The reaction
mediumis stirred for 1 hour at reflux. Ethyl acetate is added to destroy

the exce¥O12040M67HE@ t he 15 nediumis brought to pH PGYFRIG0AH 2448

hydrochl oric acid solution. The reactl medi umis concentrated to dryness.
The residue is purjfi ) L3 USGESSI Ve hr ou

rever se- phase%ghr dhrat 88‘#@%'& c?i ﬂé%\npuﬁegakég)etrﬁgxl %§ é%tr"(‘ﬁgg’ YD/ BoR-
trifluor agro@yraho@@(db/(ﬁgﬁw!)ntmnmmwméw ir® @lép51 2Rof ExhpiBUT | ihi edldren by
preparative reverse-phase chromat o% -5 to 20:80 gradl ent 20(H20 +

0. 1% t ri {1 R dacats added gthaming nMmel) &nged e?b“trdfbmﬁ@tﬂdd% n the

10 e SghRseRyEscet o Banichie &hyb%’tsf?ﬁglﬁf*“ﬁ or SENBPCCON paggiumyjs
8.5 Hz, ktiaedRMBnigith Adefidx. THe sdlv@ntﬂs Ierolvbd)mdér ﬁéHL(céd plélssuﬂre&ar&i e

H- 2 5.67
5. 0)9 4. 9beY 5&1 %Hﬂf%bw@fomaiogiaghy an §;_hc (96" m cyc@hgxmefetmyéa etaztehip (m)

o - 1) 9 M 1 Rbectpl giodlot -iﬁs-"%ﬁf’k%ﬂﬁﬁﬁﬁhﬁkw%”ﬁ f%?ﬂ?- NS

I2-I- 36) ( SBpgﬁ()mNMR suﬂcmg) mSC?GIig(showsl-a ratiol @) of B2. 12-°3.03 (1 (m 1H, I—I—m16t2)?_l ,
H- 15) "Rk (do0 % (F\R)én 1@33 R/E‘I'_z?l 85%:&67) 212"?01112%% ¢t @@%a ’
T @058?19“ Jzs, Hz(@a%bpmbhg 59(4@010%%%%@%;;{ Fm'gw&zms@zgﬁ%rﬁpm’
Z; 623 Eg: 8)% HZZJ‘BTQD @fﬁ (Z?‘ZH&] d 8@::)1 1'161?62 (45 gl'_n) ﬁ)f‘ﬁ()gﬁS(JOl(‘lg?rC() ;3353& {¢{OCH3) ,
(0-10). I\/g@ capg"u?f ?F ﬁgf%mégé?%ﬁ%ﬁo@ﬂﬁﬁ%s?é 5%Héod%6g‘}§ égé
S5Exanpl e H¥, HIRRRI 76-6- agl(rﬁ @&tﬁtmwbuﬁ 581 (8211B1 7 @5MLORYEANGS] S,

trifl uoroacet at e npoun

4. 13- 0- piltlitey e Etﬁi@)(ycar%%ﬁhyl némnor pARMBIGHEGF31)4- t r #-65-4.51 (m,

ST B A B R SR AR A8 8 8 B

benzoyl 5- C4233((?erRhQW@W21ED211‘58t@tT@GZQ| 4653@1%7532 Digylrogy=enossflg (1. 6
1.51 mmol), obtained in step 1 in trifluoroacetic acid

(4.5 mi, 166.5 1hdoh YO, ethaobddPy o1r344€61&3@1{@391”0)%17@&@149@@"’&%; drtdits
e Setlob R 192 % RArdFIPES Yah fol ! B 3NC R, TP PR .35 5P ™)

and concentTr at ed
C-4B), 703(0 -2a or C-2a or C-4a), 70.2 (C-2a or C-2¢ or C-4a), 70.0 (C-2B or C-
20 3B or C-48), 69.2 (C-2a or C-2a or C-40), 69.1 (C-2B or C-3B or C-4B), 66.1 (C-
5a{1(1, C-58), 55.4 (OCHz0, OCH4B), 45.4 (CH,CF3B), 45.0 (CH,CF ).

Mass calculated for CaaH35F3N30q9 [M‘*‘Hr 822.2275, found 822.2291.

3.2, 2,3,4-tri-O-benzoyl-5-C-[5-(4-methoxyphenyl)-4-(2,2,2-

25  trifluoroethyl}-4 H-1,2,4-triazol-3-yl]-aff-D-xylopyranose
10 a solution of the compound prepared in step 3.1 (7.2 g, 8.77 mmol) in
N, N-dimethylformamide (50 mL), at 0°C, is added hydrazine acetate (1.2 ¢, 13.0
mmol) portionwise over 15 minutes. The reaction medium is stirred for 1 hour at
0°C and then for 2.5 hours at room temperature. Ethyl acetate (100 mL) and water
30 (50 ml) are added. The phases are separated. The aqueous phase is re-extracted
with ethyl acetate (1 x 50 mlL). The combined organic phases are dried over
sodium sulfate. The solvent is removed under reduced pressure and the residue



15Filtration on silica gel (ethyl acetate) allows the apolar inpurities to
be renoved. The residue (1.3 g) is used in the reduction step w thout
“further purification.

4. 2nor phi n-6-y15-C-(tetrazol -5-yl) - ap- D- xyl opyranosi de trifl uoroacetate
(conpoundVe)2 HHi0h-6-y1 5-C (tetrazol -5-y1) - al f 3- B&YFHAPOS 52448

trifluoroacetate is synthesized from 29

3- 0- pi val oyil.- Nz et hoxycar honyi nor mor phi7i5.6- 002, 3, 4-tri - Cbenz -5-C-(tetrazo
0 D) el RS YaRkERIY SR SIRARR! [ v Ruiidnd by o o die e

accor di n@xpecteblepraiet p8.acgdupe)ain tHeatorfe € MMRd chystas ePha. Srotdn BRIl € 1.
25The expected m xture of anoners is obtained in the formof pale yell ow

c][ yst al s Spgcliamrin&DERrshowsraraie o ef QI%?R spectrumin 020 shgvvs aratio 0:13
1:1. 1 Q). -
Cheritp, 10, TAMRY00 MG, CRCNE (R obier 0 g e P47, ko
gHzgu(a:n, M@@,,Z%,.BQ.% Hzéﬂﬂ;&raPrng)?ﬁ?tl (tan EIOJ)BD%(rgzl, Hl-glaa,,ﬁ.:M mﬁﬂé"' Ilzb%('é' a),
i 1a) el SARG0, 96k of 100 .oy, 5uisy b (it o e M Ho'he5. 34k @y TH
.01-4. H 1
iHaDEI H- (g;af?%m Fﬁ%@@%@?oﬁp@ﬁﬁ’zﬁ%@%ﬁ%@ %9 23.@’6?%? ﬁzﬁ]‘?g’l 1348113,
H 9a, Iz-l-@i'B)%CBsBQ (t, 1Ha, J9.5 Hz, H3'a), g.gz (dd, 1Ha, J 4.90 H, J 3.5
Hz, H2' 178- 4 a, H 31 4 1HL
1% 3 a1 3 M GOMAA 8 et Santmeray, T8 8a1e8 5, Tp8y (o,
H- 10ag, %1%4)1156%,117513?1 g()ézNglcd%J_égﬁﬂm)?’ 13Bl6Day (d-4RH313) o @"%‘1’3?3 7.6

53Ha+3H13, NCH3a, 'NCH3 .88 (m 2Ha+2H13, H 10ba, H
DDH 14a, (BripsaPifP), 21483 C-aToRMP)28022(C-11372 1 (5&), FOB5U3R), 69.6 (C-4),

155, 0 (COPootSy S o2 B0 g5 150 GHEM3)) 1235 (O pen), 1205 (C 20
117.8 (Cla, @abbIalcitiedFof @;}%v_iagﬁwfgggm7+€21€-7’l1'8@o1ZQ%Jnc{ﬂéQDJMSS- 2

(C-513), 74.9, 1074.7, 73.86, 4, 72.3 71.1 (G ZaC-2' pDE,
C3aGC313nn, G4a G413, C613), 68.9 (C513), 65.6 (C5a), 60.5

(6585, 5700 2l © 1, Py T Sl P B 2
C-1013) . trifluoroethyl)-4H-1,2,4-triazol-3-yl]-c/B-D-xylopyranosyl trichloroacetimidate
To a solution of the product prepared in step 3.2 (2.8 g, 3.91 mmol) in
dichloromethane (65 mL) at room temperature are added 1,8-
diazabicyclo[5.4.0Jundec-7-ene (115 k., 0.770 mmol) and then trichloroacetonitrile
20 (7.8 ml, 77.8 mmol). The reaction medium is stirred for 1 hour at room
temperature. A solution of acetic acid (45 pl, 0.786 mmol) in water (25 mL) is
added. The phases are separated, the organic phase is washed with water (25
mL} and then dried over sodium sulfate. The solvent is removed under reduced
pressure and the residue purified by chromatography on silica gel (silica
25 neutralized beforehand by washing with a 5% solution of triethylamine in ethyl
acetate) (7.3 cyciohexanelethyl acetate) to give the expected product (2.1 g, 63%)
in the form of white crystals. The proton NMR spectrum in CDCl; shows a ratio o/f
of 5:4.
"H NMR (400 MHz, CDCls): [J 8.78 (s, 1HB, NHB), 8.77 (s, 1Ha, NHa), 8.00-
30 7.31 (m, 17Ha+17HB, H-aro), 7.00 (m, 2Ha+2HB, H-aroPMPa, H-aroPMPB), 6.78
(d, 1Ha, J 3.5 Hz, H-1a), 6.51 {1, 1Ha, J 10.0 Hz, H-4a), 6.44-6.34 (m, 1Ha+1HB,
H-3a, H-48), 6.21 (d, 1HB, J 8.0 Hz, H-1B), 6.13 (t, THB, J 9.5 Hz, H-3B), 5.92 (dd,



Mass cal cul ated for C23H28N507 [ MtH] 486. 1989, found 486.1979. 15
~Exanpl e 5: norphin-6-yl

5-C (2-met hyl- 1, 3, 4- oxadi azol - 5-y1) - a- Dxyl opyranosi de trifl uoroacetate
(compoun =fs cetyl nmor phi n-6-y1

2,3, 4- trSN@ acet@? ~C-(2-methyl-1,3,4- 20 PCT/FR2009/052448
oxadl azol -5-y1)-a-D-xyl opyranosi de trifg4 uoroacetate and

3- 0- acet IHNRPBIOHS- J W15 Hz, H-28), 6,69 (¢, 1Ha, J 100 H
2,3,4-tri I-gacet | -'5- CI-;.Q met hB 1, 3(4 OngIJaZO? Z qsa?a/ 1%2-(5(}%’ ggiyr anosi de
g

trifl uor caeétzatel0.0 Hz blﬁjﬁ?(ﬁﬁl ﬂﬂBnﬁerEth- 6¥-§IB) 5 27 (m, THB, CHchaﬁ)

ol ) oty i TSRS of 2, AR G i, CREPES LR e T o) i s

ref | uxed MBM[QMCH@@CB@@)UM madl umis concentrated to dryness and t he
residue is taken up_in tol uene@éz X 10and eurtuentiateci again. The product
I

is pupified onCaNBRUMPOMH, |CRGI) fl¥ HA50B: 26%.6, 9645, LS (THRDH)61.4, gi ve

cont ai o r O N B M e o 2 OO R b RS
spect r umaroP/ZBJ) 86.8HOwWsRa 93e8 [©-1ar),132.6f 78.53 764, i /R0 860 .BY 68MR gl lqysgPLC

The over%JNhE 8% |eI d is 33% WD 2010/ 067010PCT/ FR2009/ 052448 27 1H
NMR (400 GrevialIE ahsnéroapCedi®l 56t (QFH0, OGHR, 4Bk11§m, 6. 61

d, 1H, 5. 74 1H, H8), 5.69(t, 1H J 10.0 Hz, H 3
(5.63(d @ﬁ@%igk%éﬁ%ﬁg H-5§m5 40(d)1H JELOHz H1), 5.37-5.32)(m

oH, #D4 7). 5.01-4.96 (m 2H H2 H-5) 4.14 (m 1H, H6), 3.60 (m
1H H9 1H, H 16a 2.70-2.50 (m 9H,
CH30X61dI) azol egéxl - “p’l‘@[‘%ﬁ Nﬁ?héxyq@r &b *nczfmrmyn 63%4 2 3ty 0 blefgﬁpﬂ- 25

(m 1H, H‘%@QJ}JL rﬁe@\%x@?eﬁ;ﬁl) -AABID-trifuddetfiyl) A1 G B Hhzo2s Y lp 1 H

H- 15b),
xylopyranosade

To a solution of the product prepared in step 3.3 (1.20 g, 1.40 mmol) and 3-
15 O-pivaloyl-N-ethoxycarbonylinormorphine (410 mg, 0.96 mmol) in dichloromethane
(50 mL) at 0°C under argon is added trimethylsilyl triflucromethanesulfonate (696
ML, 3.84 mmol). The reaction medium is stirred for 30 minutes at 0°C and then for
30 minutes at room temperature. N-Diisopropylethylamine (0.5 mL) is added and
the mixture is stirred for 15 minutes and then concentrated to dryness under
20 reduced pressure. The residue is purified by chromatography on silica gel (3:7
cyclohexane/ethyl acetate) to give the expected compound (680 mg, 63%) in the
form of orange crystals.
Melting point 194°C.
"M NMR (400 MHz, CDCls) 17 7.98-7.29 {m, 17H, H-aro), 7.03 (d, 2H, J 9.0
25 Hz, H-aroPMP), 6.71 (d, 1H, J 8.0 Hz, H-1), 6.54 (d, 1H, J 8.0 Hz, H-2), 6.00 (m,

2H, H-3" H-4") 573 (m 1H, H-8), 5.66 (m_ 4, H-2) 541 (m, 2H, H-1' H.5 M, 5.30
(m, 1H, H-7), 4.98 (m, 2H, H-9, CH:CF3), 4.86-4.76 (m, 2H, H-5, CH,CF5), 4.30
(m, 1H, H-6), 4.17 (m, 2H, OCH>CHj), 4.01 (m, 1H, H-16a), 3.89 (s, 3H, OCHj),
3.07-2.84 (m, 2H, H-16b, H-10a), 2.75 (m, 1H, H-10b), 2.47 (m, 1H, H-14), 1.88

30 (m, 2H, H-15), 1.27 (m, 12H, C(CH3)s, OCH,CHs).
C NMR (100 MHz, CDCl3) [1 165.6, 165.1, 165.0, (C=0) 161.4, 156.9,

149.6 (C=N, C-ipsoPMP), 133.4 (C-aro), 130.7 (C-8), 129.9-127.8 (C-aro, C-7),



10 oxadi azole). Mass cal cul ated for 033H38N3012 [ MtHI + 668. 2455, found
668. 2560. 155. 2nor phi n-6-y15-C (2-net hyl-1, 3, 4- oxadi azol -5-yl)-a-D

- xyl opyranosi de trifl uoroacetate (conpound 4) To a sol ution of
3-0-acet yl nor phi n-6-y1

2, 3, 4-t r WOIGBBIBOC- ( 2- met hyl 1, 3, 4- oxadi azol - 5 yl) WTWR?DBQWW de
trlfluoroacetate (45 ny, O. 07mm|) |né('ithanol room

e am 1 9266 102 19p 5 (ol a0 ”gaegﬁi?g Pﬁ?@a 100 47354 by

addi ng Agber [yisg, 44.5%C-6p5iom (Behey &-Begst.4 Ther sebut IcﬁrCJSSOFId Ler ?9 3and

the filtrate concentrated under reduced pressure to gi ve norphin-6-yi

5-C (2- fWethy€-3, @, G-bxkh. 4465 §1y- @@@Hm}p%@ﬁ(b@% )t 48 ﬂl Gﬁmgdaéét%t e

(o TR TCHGhot e SR S PPl Y 2 deoef ket 51 3800 (BB HEAIDa G720

6.46 £d, 1@942?J8(©(¢1213)3)|—H2,)7 (@ca ). 1H, H-8) 5. 49 (d, 1H 01 10.0 Hz
H-5),539(m H 7 d, 1H J4.0 i‘_ le J6.0
Hz, H5) a(aﬁcaiwlahadéw NaOra fM+hiT o1 @7H§590 fQU')d 13 7868, 1H, J
9.5 Hz, J 10.0 Hz, H4'), 3603.55(m 2H, H9, H2'), 3.08 (m 1H

H 10a), 2.76-2.70 (m 302H, 1414, H16a), 2.59 (s, 3H, NC/-13), 2.56 (s,
3H, CH3oxadi a3c. et)or[:ﬂuEEG-?l 8.5-{5v(4-Arbthbx¥phenih)46(2), 2, 22r TR croe tiyl)-4iH-15a)
1.84(m lH H.1 . WO 2010/ 067010PCT/ ER2009/ 052448 28 13C
NMR (100 M't"@m SvikBrD-xylonyranesiie trmuqre’ecﬁtafﬁéeomm ) 147.6, 140.0
(CGipgo), 131.6 (C8), 130.9 (Cipso), 129.1 (C7), 125.5 (Cipso), 120.6
(C-2), 118.2 (C1), 102.1 (C1'), 92.1 (C5), 78.0 (C-6), 74.7 (C3'), 73.4
(c2'), 73.3 ((Eo4a)$us¢)brﬁic(rﬁﬂ5 Ilhiuﬁﬂawr(uﬁﬂﬁm hytfide (THL3ng, 841%H r’(1ﬁi01)6)n 42.5

(NCH3), 40. 0 2 10. 8 Q |az Mass

cal cul at & fﬁ*ﬁ/ﬂ@@%b [*a(w@ﬂq]i @@Sée@ @%aom@énéq%@% in's 54

Exanpl e

S nﬁ?%fﬁ*di@35‘%@“5@&fﬂafzeéraf‘gdmfyfa“ (13 Y The reaction medium i stimed for . o

(conpound BurlaTredlusartshpr eceiatd |asaddlealt todelsstrobé:tlew»(cﬁsed_i&lm aincExspl e 5
ting with the

d sta -0: I hi n- 6- : . ,
' S uig i “S Qéllél@e >ﬁfrogglr@ t(ozplﬁgt H\?fa%tg)(@nﬁﬁlphylrd}och%%c acid solution. The reaction
oxadl azolm&fdon- &/ %én&ﬁﬁ)’ét@@)/’tbaﬂﬂﬁ1£§ (B3 résidde 181 prdrifed ﬁ?zpé%in&-ﬂ\ﬁcé”m| )
obtained in step 5.1 of Exanple 5. The expected m xture of anoners is
obt ai ned skacassively thmosiahpal reveesieHphass ghtaihatogemhyg coltiowy (piee Habtlmen NVR
spectr um8i0rb C[Eﬁlé o te: . . ,
L07(H0 + 0.1% trifluoroacetic acid)/CH3;CN) to remove the salts. A final
purification by preparative reverse-phase chromatography (95:5 to 20:80 gradient
20 (H20 + 0.1% trifluoroacetic acid)/acetonitrile} gives the expecied compound in the
form of white crystals (35 mg, 10%).
Melting point 274-276°C.
'H NMR (400 MHz, D;0): 11 7.51 (d, 2H, J 8.5 Hz, H-aroPMP), 7.15 (d, 2H,
J 8.5 Hz, H-aroPMP), 8.72 (d, 1H, J 8.0 Hz, H-1)}, 6.64 (d, 1H, J 8.0 Hz, H-2), 5.67
25 {m, 1H, H-8), 5.29 (m, 1H, H-?) 5.22 (d, 1H, J 6.0 Hz, H-5), 5.09-4.90 (m, 3H,
CHCFy, H-17), 4,82 {d, 1H, J 8.5 Hz, H-5), 441 (i, 1H, M-8}, 4.18 (i, 1H, H-8),
4.12 (1, 1H, J 9.5 Hz, H-4"), 3.88 (s, 3H, OCH3), 3.71 (t, 1H, J 9.5 Hz, H-3'), 3.57
(dd, 1H, J 8.0 Hz, J 9.5 Hz, H-2'), 3.36 (m, 1H, H-16a) 3.26 (m, 1H, H-10]), 3.12-
3.03 (m, 1H, H-16b), 2.96 (s, 3H, N-CHj3), 2.93-2.84 (m, 2H, H-10b, H-14), 2.31-
30 2.22(m, 2H, H-15).
BC NMR (100 MHz, D,0): 00130.9 (C-aroPMP), 126.0 (C-7), 120.4 (C-2),
117.7 {(C-1), 116.8 {C-ipsoPMP), 114.7 (C-aroPMP), 102.6 (C-1’), 88.1 (C-5), 75.0



15 shows a ratio all3 of 2:3 estimated by NVR and by HPLC. Mass cal cul at ed
for C25H30N308 [ M+H] 500. 2033, found: 500.2585 (a: 13 2:3). The
table that follows illustrates the chem cal structures and the physical
properties of a few exanples of corrpounds accor ding to the invention. In

this 20t ¥Pe010/067010 i n the "anomer" colum, "a" andPCi3FR2EPPEEEHAS
respectively, the pure a and 13 anome%éand 'al 8" represents a mxture

mass” CPUn Bt 00C Dnd A Eea) o2 URE Rhsd 81 (g B BBl "

25accor dyne @1651916%1@0?49@!:3)' AOZACIN, @@hh@dw 32.4 (C-16heqd gett{mg point”

colum indicates the nelting point val'ue of the conpound’in degree€s
Cel sius; - thMa‘SélOﬁ?CLttainrfW @Eadﬁsd%ul\b@a{Mépr@T%aﬂ% Jound @ﬁi’%ﬂ&%e conpound
i n degrees; the solvent and the measuring concentratlon are given in
par ent heses ; and 30- in the "salt" columm, "CF3C00-" represents a conpound

in trifluoroapghfipef o4:m hR0/1065 LLHREHERROARED B4oyidPyFakbsidk No.
R1 Anoner Mass Me ten mM@ Cy ﬂ@ 0,@9- " Qy
trifluoroacetate (compound 1)

41  3-O-pivaloyl-N-ethoxycarbonylnormorphin-6-yl12,3,4-tri-O-
benzoyl-5-C-(tetrazol-5-yl}-a/B-D-xylopyranoside
10 A solution of 3-O-pivaloyl-N-ethoxycarbonyinormorphin-6-yi 2,3,4-tri-O-
benzoyl-5-C-[2-(4-methoxybenzyl)-2H-tetrazol-5-yl]-B-D-xylopyranoside (1.6 g,
1.51 mmol), obtained in step 1.6 of Example 1, in trifluoroacetic acid (4.5 ml., 60.6
mmol) is refluxed for 45 minutes. The reaction medium is concentrated to dryness
and the residue is taken up in foluene (2 x 10 mL) and concentrated again.
15  Filtration on silica gel (ethyl acetate) aliows the apolar impurities to be removed.

The residue (1.3 g) is used in the reduction step without further purification.

4.2  morphin-6-yl 5-C-(tetrazol-5-yl)-a-D-xylopyranoside
trifluoroacetate {compound 1)

20 Morphin-6-yl  5-C-(tetrazol-5-yl)-a/B-D-xylopyranoside trifluoroacetate is
synthesized from  3-O-pivaloyl-N-ethoxycarbonyinormorphin-6-yi2,3,4-tri-O-
benzoyl-5-C-(tetrazol-5-yl)-a/p-D-xylopyranoside obtained previously (1.30 g, 1.38
mmol) according to the same procedure as that described in step 1.8 of Example
1.

25 The expected mixture of anomers is obtained in the form of pale yellow
ciystals {210 mg, 32%). The prolon NMR spectrum in 3,0 shows & ratio a.p of
1:1.

*H NMR (400 MHz, D,0): {7 6.83-6.79 (m, 1Ha+1HB, H-1a, H-18), 6.70 (m,
THa+1HB, H-2q, H-2B000), 5.910(m, 1Halll, H-8a), 5.82 {m, 1HB, H-8B), 5.60

30 (d, 1Ha, J 10.0Hz, H-5'a), 5.48 (m, 1Ha, H-7al0), 5.39 (m, 1HB, H-7B), 5.31 (d,
1Ha, J 4.0 Hz, H-1'a), 5.28 (d, 1HB, /6.0 Hz, H-5B), 5.13 (d, 1Ha, /6.0 Hz, H-5q),
5.01-4.96 (m, 2HB, H-5'8, H-1'B), 4.55 (m, 1HB, H-6B), 4.43 (m, THa OH-6a),



point mp. (C ao Salt 1 tetrazole a/p (1/1) 486.1979 CF3COOH 2 tetrazole
R 486.1982 204 -207 -116 (c=0.5, CH3OH) CF3000H
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4.26-4.17 (m, 1Ha+1HB, H-9a, H-9B), 3.99 (, 1Ha, J 9.5 Hz, H-3'a), 3.82 (dd, 1Ha,

J 4.0 Hz, J 9.5 Hz, H-2'a), 3.78-3.74 (m, 1Ha+2HB, H-4’a, H-3'B, 0H-4'R), 3.59
(m, 1HB, H-2'8), 3.41-3.38 (m, 1Hoa+1HB, H-16aa, H-16aB), 3.33-3.27 (m,
1Ha+1HB, H-10aa, H-10aB), 3.17-3.08 (m, 1Ha+1HB, H-16ba, H-16bB), 3.00 (s,
5 3Ha+3HB, NCHsa, NCH38), 3.00-2.88 {m, 2Ha+2HB, H-10ba, H-10bB, (111H-14aq,
H-14B), 2.37-2.07 (m, 2Ho+2HB, H-15a, H-15p).
*C NMR (100 MHz, D,0): [11111136.5 (C-ipso), 131.2 (C-8a), 130.4 (C-8p),
129.0 (C-ipso), 126.5 (C-7a), 126.1 (C-78), 123.3 (C-ipso), 120.5 (C-2a, C-2p),
117.8 (C-1a, C-1B), 102.5 (C-1'B), 100.0 (C-1'a), 90.1 (C-5a1), 88.2 (C-5R), 74.9,
10 74.7,7386,729,72.5,72.4,72.3, 71.1 (C-2ani(1, C-2'Bf, C-3'0,C-3'BO0, C-4q,
C-4'8, C-6alit:, C-6pB), 68.9 (C-5B), 65.6 (C-5'a), 60.5 (C-9a, C-9B), 47.2 (C-16q,
C-16B), 41.6 (C-13a, C-13B), 40.9 (NCHsa, NCH3B), 38.7 (C-14a), 38.4 (C-14B),
32.4 (C-15a, C-15B), 20.9 (C-10a, C-10B).
Mass calculated for Cz3H2sNsO7 [M+H]" 486.1989, found 486.1979.
15
Example 5. morphin-6-yl 5-C-(2-methyl-1,3,4-oxadiazol-5-yl}-a-D-

xylopyranoside trifluoroacetate (compound 4)

51  3-O-acetylmorphin-6-yl 2,3,4-tri-O-acetyl-5-C-(2-methyl-1,3,4~
20  oxadiazoi-5-yl)-o-D-xylopyranoside trifluoroacetate and 3-O-acetylmorphin-6-
yl 2,3,4-tri-O-acetyl-5-C~(2-methyl-1,3,4-oxadiazol-5-yl)-a/B -xylopyranoside
trifluoroacetate
A solution of morphin-6-yl  5-C-(tetrazol-5-yl)-a/p-D-xylopyranocside
trifluoroacetate (300 mg, 0.62 mmol), obtained in step 4.2 of Example 4, in acetic
25  anhydride (7 mL} is refluxed overnight. The reaction medium is concentrated to
dryness and the residue is taken up in oluene (2 x 10 L) and concentrated
again. The product is purified on a column of silica (from 98:2 to 95:5 CHCls-
CH30H) to give two fractions:
. - one containing the pure a anomer (45 mg)
30 - the other containing a mixture of the o and B anomers {92 mg). The proton
NMR spectrum in CDClI; shows a ratio offf of 2:3 estimated by NMR and by HPLC.
The overall reaction yieid is 33%.



3 2-nmethyl- 1,3,4- oxadiazole a/p (2/3) 500.2585 - - CF3COCH 4 2-net hyl -
1, 3,4- oxadi azol e a 500. 2029 CF3COCH 5 2- net hyl -
WO 2610/067010 PCTIFR2009/052448
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H NMR (400 MHz, CDCls) for the a anomer: [1 6.82 (d, 1H, J 8.0 Hz, H-1),
6.61 (d, 1H, J 8.0 Hz, H-2), 5.74 (m, 1H, H-8), 5.69 (t, 1H, J 10.0 Hz, H-3}, 5.63 (d,
1H, J 10.0 Hz, H-5"), 540 (d, 1H, J 4.0 Hz, H-1"), 6.37-5.30 (m, 2H, H-4', H-7),
5.01-4.96 (m, 2H, H-2', H-5), 4.14 (m, 1H, H-6), 3.60 (m, 1H, H-9), 3.10 (m, 1H, H-
5 10a), 2.80 (m, 1H, H-18a), 2.70-2.50 (m, 9H, CHsoxadiazole, NCH3, H-10b, H-14,
H-16b), 2.34 (s, 3H, CH3CO), 2.31-2.25 (m, 1H, H-15a), 2.08 (s, 3H, CH3CO), 2.05
(s, 3H, CHsCO), 2.00 (m, 1H, H-15b), 1.95 (s, 3H, CH;CO).
*C NMR (100 MHz, CDCl3) for the a anomer: 7 170.2, 169.2, 168.6, 164.9,
162.2 (C=0, C=N), 122.7 (C-1), 119.4 (C-2), 97.6 (C-1'), 91.4 (C-5), 76.7 (C-6),
10 70.6 (C-27), 70.0 (C-4), 69.2 (C-3), 64.2 (C-5), 59.2 (C-9), 46.4 (C-16), 42.5
(NCHs), 33.5 (C-15), 21.3 (C-10), 20.7, 20.6, 20.5 (CHsCO), 11.0 (CHs
oxadiazole).
Mass calculated for Cs3HssN3zO12 [M+H]™ 668.2455, found 668.2560.

15 5.2 morphin-6-yl 5-C-{2-methyl-1,3,4-oxadiazol-5-yl)-a-D-
xylopyranoside trifluoroacetate {compound 4)

To a solution of 3-O-acetyimorphin-6-yi 2,3,4-tri-O-acetyl-5-C-(2-methyl-
1,3,4-oxadiazol-5-yl}-0-D-xylopyranoside trifluoroacetate (45 mg, 0.07mmol) in
methanol (0.5 ml.), at room temperature is added éodium methoxide (14 mg, 0.26

20 mmol). The reaction medium is stirred for 3 hours at room temperature and then
neutralized by adding Amberiyte H*® resin (Rohm & Haas). The solution is filtered
and the filtrate concentrated under reduced pressure to give morphin-6-yt 5-C-(2-
methyl-1,3,4-oxadiazol-5-yl}-a-D-xylopyranoside trifluoroacetate (31 mg, 92%) in
the form of pale yellow crystals.

25 'H NMR (400 MHz, CD3OD) for the a anomer: [1 8.54 (s, 1H, PhOH), 6.57
{4, 1H, J 8.0 Hz, H-1), 6.46 (d, 1, J 8.0 Mz, H-2), 5.86 (in, 1H, K-8}, 5.45 (d, 1H, J
10.0 Hz, H-5), 5.38 (m, 1H, H-7), 5.13 (d, 1H, J4.0 Hz, H-1"), 495 (d, 1H, J 8.0
Hz, H-5), 4.24 (m, 1H, H-6), 3.84 (t, 1H, J 9.5 Hz, H-3’), 3.75 (dd, 1H, J 9.5 Hz, J
10.0 Hz, H-4’), 3.60-3.55 (m, 2H, H-9, H-2"), 3.08 {m, 1H, H-10a), 2.76-2.70 (m,

30  2H, H-14, H-16a), 2.59 (s, 3H, NCHS3), 2.56 (s, 3H, CHsoxadiazole), 2.55-2.45 (m,
2H, H-10b, H-16b), 2.12 (m, 1H, H-15a), 1.84 (m, 1+, H-15b).



1, 3, 4- oxadi azol e 13 500. 2021 215-218 - CF3COOH 6 5(4-net hoxy- phenyl)-4-
(2,2,2- trifluoroethyl)- 1,2,4-triazole P 673.2482 274-276 - 72 (c=0.5,
CH3OH) CF3COCH
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C NMR (100 MHz, CD;OD) for the a anomer: 1 166.4, 166.3 (C=N),

147.6, 140.0 (C-ipso), 131.6 (C-8), 130.9 (C-ipso), 129.1 (C-7), 125.5 (C-ipso),
120.6 (C-2), 118.2 (C-1), 102.1 (C-1’), 92.1 (C-5), 78.0 (C-6), 74.7 (C-3'), 73.4 (C-
2'), 73.3 (C-4"), 67.6 (C-5), 60.9 (C-9), 47.7 (C-13), 44.6 (C-16), 42.5 (NCHs), 40.7
(C-14), 35.4 (C-10), 22.3 (C-15), 10.8 (CHsoxadiazole).

Mass calculated for CysMagN3Og [M+H]T 500.2033, found: 500.2029 (a).

(@]

Example 6: morphin-6-yl 5-C-(2-methyl-1,3,4-oxadiazol-5-yl)-a/f-D-
xylopyranoside trifluoroacetate (compound 3)

10 The same protocol as that described in step 5.2 of Example 5 is used
starting with the 3-O-acetylmorphin-6-yl 2,3 4-{ri-O-acetyl-5-C-(2-methyl-1,3,4-
oxadiazol-5-yl)-a/B-D-xylopyranoside (2:3 «:f) mixture (92 mg, 0.14 mmol)
obtained in step 5.1 of Example 5. The expected mixture of anomers is obtained in
the form of pale yellow crystals (62 mg, 90%). The proton NMR spectrum in CDCl;

15 shows a ratio o/B of 2:3 estimated by NMR and by HPLC.

Mass calculated for CpsHaoN3Os [M+H]" 500.2033, found: 500.2585 (a:f
2:3).

The table that follows illustrates the chemical structures and the physical
properties of a few examples of compounds according to the invehtion. in this

20  table:

- in the “anomer” column,

[l

a” and “B” represent, respectively, the pure o and
B anomers and “o/B" represents a mixture thereof, the ratio in parentheses being
the ratio (a:B);
- the “mass” column gives the result of the mass of the compound obtained
25 according to the chemical ionization method;
- the "melting point” column indicates the melting point value of the
compound in degrees Celsius;
- the “ap” column indicates the optical rotation of the compound in degrees;
the solvent and the measuring concentration are given in parentheses : and
30 - in the “salt” column, “CF3;COQ™ represents a compound in trifiuoroacetate

form.
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The compounds according to the invention underwent pharmacological

Tests consisting in measuring the in vivo activity of the compounds of the

invention on a nociceptive reflex response were performed. In this approach, the



31 - the ED50 (expressed in ng/kg) corresponding to the effective dose for
each conpound for which 50% anal gesia was obtained ; this is calculated at
a given tine after adm nistration of the conpounds ; and - the duration of
t he anal gesic action at a given dose. The percentage of anal gesic

acti vit y WOo20RBy067910et er mi ned by the fol | owi ng for nuP&T/FR200%0NPE48
(RTpost -adm ni stration - RTpre-adm ni ation)*100/ ( RTmax -

RTpr e-adm ni str |on) Tabl e 2 No. n';%n (RL type of anomer concer ned) %
MPE nax E%%%%‘/ heg anips! %E%W@@t*?ﬁ?‘n eﬂﬁésf%p&@ nISst“F%ﬂsi%‘ﬁ A%/ RgPBIr at i on
of acti ofygddihr ut es (dose, ng/kg, sc) 1 (tetrazole a/f3)

“Tail-Flick” test

Procedure

The analgesic activity was determined by means of the “taii-flick” test in

male Swiss mice (lffa Credo). This test is based on the spontaneous nociceptive
reflex of removal of the animal's tail caused by a painful heat stimulus (infrared

10 source). The “tail-flick” test (D'Amour-Smith test, 1841, Pharmacol. Exp. Ther.; 72:
74-79) consists, after administering a product, in placing a mouse’s tail at the focal

point of the infrared source so as to produce a nociceptive heat stimulus (surface
temperature of about 55-60°C). The mouse’s reaction time (RT) (latency between

the moment when the light beam is switched on and the moment when the mouse

15 removes its tail) was measured in duplicate at different times ranging from 20
minutes to 120 minutes after administration of the product. The heat intensity is
regulated such that this removal reflex is between 0.5 and 3.5 seconds in the
control animals, and arbitrarily represents the criterion for minimum analgesia
(0%). Two reaction time measurements were taken before administration of the

20  product for each mouse, to establish a baseline measurement time. A maximum
time of 8 seconds was chosen as the maximum reaction time so as not o induce
tissue damage by burning the animals, and arbitrarily represents the criterion for
maximum analgesia (100%). The reaction time is increased by the analgesics
relative to a control animal not receiving any treatment. The products were

25 administered subcutaneously and orally at doses of between 1.25 and 30 mg/kg

{expressed as sall).

Resuits
The results obtained for the compounds of the invention are given in Table
30 2, which presents the following data:
- the maximum percentage of analgesic activity (% MPE max index)
obtained for each compound (at a test dose),



50 (10) 10 >120 (10) 2 (tetrazole 13) 100 (1.25) <1.25 >120 (1.25) 3
(2-methyl -1, 3, 4- oxadi azol e a/13) 100 (5) 3.2 >120 (5) 4

(2-nethyl -1, 3, 4- oxadi azole a ) 65 (10) 8 90 (10) 5

(2-nmethyl -1, 3, 4- oxadi azol e 13)

10

15

WO 2010/067010 PCTIFR2009/052448
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- the EDsy (expressed in mg/kg) corresponding to the effective dose for

each compound for which 50% analgesia was obtained ; this is calculated at a
given time after administration of the compounds ; and

- the duration of the analgesic action at a given dose.

The percentage of analgesic activity (% MPE) is determined by the following
formula:
% MPE = (RTpost-administration - RTpre-administration)*100/(RTmax -

RTpre-administration)

Table 2
EDsp Duration of
% MPE max )
No. Compound (R1 type of (d 60 min. post- | action, min-
ose,
anomer concerned) administration, | utes (dose,
mg/kg, sc)
mg/kg mg/kg, sc)
1 |(tetrazole a/B) 50 (10) 10 >120 (10}
(tetrazole B) 100 (1.25) | <1.25 >120 (1.25)
(2-methyi-1,3,4-oxadiazole
100 (5) 3.2 >120 (5)
o/B3)
4 [(2-methyl-1,3,4-oxadiazole a
) 65 (10} 8 90 (10)
5 [2-methyl-1,3,4-oxadiazole {100 (1.25) | <1.25 >120 (1.25)
B)
6 {5-(4-methoxyphenyl)-4-
(2.2, 2-triffluoroethyl)-1,2,4- - - -
triazole )

The results indicate that the compounds according {o the invention have
powerful analgesic activities (>50%) for doses of between 1.25 mg/kg and 10

mg/kg if they are administered subcutaneously (measured 60 minutes post-



100 (1.25) <1.25 >120 (1.25) CO - (5-(4-nethoxyphenyl)-4-
2.2,2-trifluoroethyl)-1,2,4- riazole 8) - - The results indicate that the
conpounds according to the invention have 15 powerful anal gesic activities
(>50% for doses of between 1.25 ng/kg and 10 ng/kg if they are

adni ni st WG MeEttiPeous! y (neasured 60 mi nutes post PCH S 244 i on)
and for doses of between at |east 2.5 %d 30 ng/ kg if they are adm ni stered
orally (neasured.60 mnyte ost -adm ni'stratign Thegse anal gesic
et vi 1| SETIMEEueE) ShETbT BREST oh BN i orSr LRoRad CRamoiRe TN
after theidmiadeel iRl nehAed 68iIrmBlLe sdfsE-administra®®Ng the nost active
conpounds whose activity was evaluated orally, by way of exanple, conpound

5 shows a percentage of maxi mum anal gesic activity (% MPE nax index) of 78

for a dose of T%%s@é#gg&qg a%%vgﬁ@goal%t pgpsis%rqtu%ﬁg 18f1g-]re%h?1%§ Pl %a’FP’ kg.

5 120 minutes after their administration as a single dose.

Among the most active compounds whose activity was evaluated orally, by
way of example, compound 5 shows a percentage of maximum analgesic activity
(% MPE max index) of 78 for a dose of 10 mg/kg and an EDsg at 60 minutes of
10 less than 2.5 mg/kg.

It is thus seen that the compounds according to the invention have

analgesic activity.

15 The compounds according to the invention may thus be used for the
preparation of medicaments, in particular medicaments intended for treating or

preventing pain.

Thus, according to another of its aspects, a subject of the invention is
20 medicaments comprising a compound of formula (1), or an addition salt thereof

with a pharmaceutically acceptable acid, or alternatively a hydrate or a solvate.

These medicaments find their therapeutic use especially in the treatment

and prevention of acute or chronic pain, especially peripheral pain or pain

25 associated with inflammatory diseases such as arthritis, rheumatoid arthritis,
ostecarthiitis, spondylitis, gout, vasculitis, Ciolin's disease and irritabie bowel
syndrome, neuropathic, muscular, bone, post-operative or migraine-related pain,

lumbar pain, and cancer-related, diabetes-related or AIDS-related pain.

30 The compounds according to the invention also find their use in the

treatment of sexual dysfunctions and in particular in the treatment of male
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forms sueslubmsgmaﬂbb@tb@tamﬁas ontrérauscgel, isepeies, tasvsleical gheatieseand
oral sol uytions or susEenm ons, sublingual, buccal, intratracheal,
i nt r aocullfangsay, rtaa{zsf@&rma defighar aﬂtram%nadfmai%atmnth%aﬁ%ve PEPLDI ¢ of

t d te t
ransder aknyaUF URIEOYR, ule" EBEUBRNIAN Yol TG ANANS, ARy Tan

forns, recta ni'stration forns an ants.
t he corrptmindsusmredr dh ng tumitt hedrhimistretionn fomy, bas uaednixturer evatt's, s@@wbard
oi ntpents ., or loti .

95 pharmaceuhca? excipients, to man and animais for the treatment of the above

disorders or diseases.

The appropriate unit forms of administration include oral forms such as
tablets, soft or hard gel capsules, powders, granules and oral solutions or
26 suspensions, sublingual, buccal, intratracheal, intraocular, intranasal and
inhalation administration forms, topical, transdermal, subcutanecus, intramuscular
or intravenous administration forms, rectal administration forms and implants. For
topical application, the compounds according to the invention may be used in
creams, gels, ointments or lotions.
30
By way of example, a unit administration form of a compound according to
the invention in tablet form may comprise the following components:



30 34 Compound according to the invention50.0 ng Mannitol 223. 75 ng Sodi um
croscarnel l ose6.0 ng 5Corn starchl15.0 ng Hydroxypropyl net hyl cel | ul ose2. 25
ng Magnesi um stearate3.0 ng According to another of its aspects, the
present invention also relates to a 10 nethod for treating the {Pat hol ogi es
i ndi cat eVERAIO/O0GHI O conpri ses the adninistration t & @I/pERAORIO 448N
effective dose of a conpound accordi ngg o the invention, or a
pharmaceutically acceptable salt or hydrate or solvate thereof. 35 Wuat is
clainmed is: 1. A conpound of fornmula (1): 2 OH wherein: RL is a

5-nmenber ed ar gEhpSuTEARIOAENE td thedERtiePt i onal |y sulBsty #ndgt ed wi th one or
nore substituents chosen from hal ogen atons and groups_ (Cl-C4)al kyl,

hal ogen, hydr 83@1nitobxo, hal o( Cl - C4) al kyl, hal o( C1- G&Baf k¥§idoxy,

(Cl-C4)al kylo : - kyl and aryl, the said group being
optionally su%ﬁf@mcéas%\%\mnp&%%e or nore ginps chosen P?{)Pr{nll he groups
(Cl-#)al kyl , Chehetdeeh C4) al kyl, hydroxyl and (Cl- C4) abkyhaxy,

Hydroxypropylmethylicellulose 2.25 mg

Magnesium stearate 3.0 mg

According to another of its aspects, the present invention aiso relates to a
10 method for treating the pathologies indicated above, which comprises the
administration to a patient of an effective dose of a compound according to the

invention, or a pharmaceutically acceptable salt or hydrate or solvate thereof.



or an acid-addition salt, a hydrate or a sol vate thereof 2. The conpound
of fornmula (1) according to claim1l, wherein said conpound has one or nore
of the followi ng characteristics: the aromati c heterocyclic group is chosen
frompyrrole, furan, thiophene, imdaz8le, triazole, tetrazole, oxazole,

i soxazol e, oxadi azole, thiazole, isothiazole and thiadiazol e groups, and
when the aromatic heterocyclic group is substituted with one or nore
groups, the group is chosen fromnmethyl, 36 ethyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl,- ronmethyl, difluoronmethyl, trifluoronethyl,

chl oronet hyl , diWHiabisostetrhgd is:t ri chl oromet hyl, fluoroethyl, difl uoroethyl,
trifluoroethyl, £hiep vl of dbghljar®@et hyl , trichloroethyl, methoxyphenyl,
et hoxyphenyl, pro - poxyphenyl and butyl oxyphenyl groups, or an
acid-addition salt, a hydrate or a solvate thereof 3. The compound of
formula (1) according to claim1l, wherein: the said aromatic heterocyclic
group is chosen fromtetrazole, triazole and oxadi azol e d¢boups, and when
the said aromatic heterocyclic group is; substituted with one or nore
groups, the said group is chosenH®{9y1~~\byl, trifluoroethyl and

p- met hoxyphenyl groups; or an acid-ay gh salt, a hydrate or a solvate

t her eof . 4. The conpound of fornul llaccording claim1, selected from
t he group consisting of: norphin-6-yA

5-C-(tetrazol -5-y1)-4-D xyl opyran05fdg;
5-C-(tetrazol -5-y1)-(3-D xyl opyran@si de}f g¥e
5-C (2-met hyl -1, 3, 4- oxadi azol -5-y1) 2a/ (&
nor phi n-6-y1 5-C (2-net hyl - 1, 3, 4- oxagf d2ot

mor phi n-6-y1 5- C45- (4- net\apxypheny1)&4- (
roethyl)-411-1,2,%k§ f =31

?%Drphin-G-yl

"'Hi6-y1

&yl ppyranosi de (2/3);

1 yIN a- Dxyl opyr anosi de;

-5-y1) XB- Dxyl opyr anosi de; and
, 2-10f | uO-

t;l@J x~€oPyranOSide;

£\
HO

wherein:

R1 is a 5-membered aromatic heterocyclic group option-
ally substituted with one or more substituents chosen
from halogen atoms and groups (C,-Cj)alkyl, halogen,
hydroxyl, oxo, halo(C,-C,)alkyl, halo(C,-C,)alkyloxy,
(C,-C )alkyloxy, aryl(C,-C,)alkyl and aryl, the said ary]
group being optionally substituted with one or more
groups chosen from the groups (C,-C,)alkyl, halo(C,-
C,)alkyl, hydroxy! and (C;-C,)alkyloxy, -

or an acid-addition salt, a hydrate or a solvate thereof.

2. The compound of formula (I) according to claim 1,
wherein said compound has one or more of the following
characteristics:

the aromatic heterocyclic group is chosen frem pyrrole,
furan, thiophene, imidazole, triazole, tetrazole, oxazole,
isoxazole, oxadiazole, thiazole, isothiazole and thiadia-
zole groups, and

when the aromatic heterocyclic group is substituted with
one or more groups, the group is chosen from methyl,



or an acid-addition salt, a hydrate or a sol vate thereof 5. A

phar maceuti cal conposition conprising conpound of forrmula (1) according
to claim1, or a pharnaceutically acc able salt, hydrate or solvate of
sai d conpound, and al so one or nore pharmaceutically acceptabl e excipient.
6. A pharmaceutical conposition conprising a conpound of fornula (1)
according to claim2, or a pharmaceutically acceptable salt, hydrate or

sol vate of this conmpound, and al so one or r ar ﬁe{Jgi ally acceptable
excipient. 7. A phaethbeuopdaisopromdsiuty #1302’6’1%:'}15 l‘{ﬂi’ By’@%%ound of
formula (1) accordi ngrdiRetbiBi diffioromethyiharifimosometyl) whiereapt abl e sal t,
hydrate or sol vate of | dy: Dhoroete] pliér maceutical ly
accept abl e exci pi ent. eﬁ’%’?%&ﬁ%&%ﬁ%g@g@eﬂgﬁzo %fﬂgg jconprising a
cormpound of formul a OJCARRBYY ch'o% nﬁn?ﬁl,oréﬁ?[ vt ’pﬁg’r cegﬁi tally
acceptabl e salt, hydr trichloroetitly ametlurxyphenyls o gwunydphe B0 one or nore
phar maceutical ly acceggﬂ&ngmh@bg@q@xypheayj gromishod for treating pain in

a patient conprisin K | 0 ' tiphésfct i ve dose of a
conpound of formul a%{ aﬁ@c% @iﬂﬁgﬁgg@t 6%@%%%{0”%%8% '/h_\cal |y
acceptabl e salt, hyer 60InHe c . -7 A met hod for
treating pain in aypgeirgent conprising admnistering to said patient an
effective dose of aGorpAuRGmAlic hefeivRliclgroap ¢pchivse fromabiram 2 or a
phar maceutical ly accep |"e ﬁl t d Xd .a%@ﬁor e of said compound.
11. A nethod for trea?apﬁ‘g}%aa? ¢ pd 9X3 {&F

\.

\ h ! raisung%l%d'ni tering to
sai d patient an eff echdnthedsadd appmatic bajesoerelist | @ﬁ%“t cording to
claim3 or a phar nacewi;gi@ﬁéﬁrm@gf@@sgﬂ@adaidgfm@r'mtcﬁoeenﬁomate of said

conpound.  12. A nethod, {0C.. o b risin

adm nistering to sai dnb igi?ﬁgﬁ%%i}gg%ﬁmgggziggbh?%ﬁgﬁd of ?orrrul a
(1) according to cl armnsacid-addrios: sall a hydealeQy 2 %33? alt, hydrate or
sol vate of said conm%_écompoilﬁdoﬁfamrqia(laacmrdmgﬂamlmlw. R~ PG0

wherein: Rl as defj Landeti@ndf:) (32 represents a benzoyi group 14.
The conpound of foﬁﬁ%q;}b Fehhshst

fromtetrazole, morphin- -yﬁcggf— {en%zéﬁS-%}lf-wBﬁszﬁh&siﬁé i's chosen

1, 2, 3, 4-tetra- 0- benzoy1/19; C- 2- (4- net hoxybenzyl) - 2Ht et r azol e,

1, 2, 3, 4-t et r a0- benzaydein G4t §4 -(ERhR6Y. yiD)x @hosizle] e and 5 - (4-
et hoxypheny0-4-{2, %%;,r%;ﬁ?%ﬁﬁ;ﬁ g%r@lam -ﬁh%@a’% 531
D-xylopyranoside (2/3);
morphin-6-yl 5-C-(2-methyl-1 3,4-oxadiazol-5-yl)-a-D-
xylopyranoside;

morphin-6-yl 5-C-(2-methyl-1,3,4-oxadiazol-5-y1)-$-D-
xylopyranoside; and .

morphin-6-yl 5-C-[S-(4-—meﬂmxyphenyl)»ti-(2,2,2—t'nﬂuo~ |
roethyl)-4H-1,2,4-triazol-3-y1}-B-D-xylopyranoside;

or an acid-addition salt, a hydrate or a solvate thereof.

5. A pharmaceutical composition comprising a comgound
of formula (I) according to claim 1, or a pharmaceutically
acceptable salt, hydrate or solvaie of said oompopnd, and also
one or more pharmaceutically acceptable excipient.

6. A pharmaceutical composition comprising a comgound
of formula () according to claim 2, or a pharmaceutically
acceptable salt, hydrate or solvate of this compound, and also
one or more pharmaceutically acceptable excipient.

7. A pharmaceutical composition comprising a comp_ound
of formula () according to claim 3, or-a pharmaceutically
acceptable salt, hydrate or solvate of said compound, and also
one or more pharmaceutically acceptable excipient.



groups. 38 15. A compound of fornula (IV): ;
: : : : R .
defined in claimi, and PG represents ; glnzoyl P&20 wherein: Rl as

, S roup. .
of formula (IV) according to cl ai m 1537wherein ngis EhoseﬁGfrlgs conpound

i, g g j{gt ra- 8 benzoyl-5-C 2- (4-nethoxybenzyl)-2Htetrazole
_,(41 3. & rﬁ- -benzoyl-5- C-1-(4-nmethoxybenzyl)-111-tet razolé and 5
oxyphenyl)-4-(2,2,2-trifluoroethyl)-1,2,4-triazol e groups.

compound of fomaul 3. g\gﬁarﬁx\é)ceﬁ'ical %@ﬁﬁ)b‘éhﬁﬁﬁidmprising a compound 7. A
of formula (I) according to claim 4, or a pharmaceutically
acceptable salt, hydrate or solvate of said compound, and also
one or more pharmaceutically acceptable excipient.

9. A method for treating pain in a patient comprising
administering to said patient an effective dose of a compound
of formula (1) according to claim 1 or a pharmaceutically
acceptable salt, hydrate or solvate of said compound.

10. A method for treating pain in a patient comprsing
administering to said patient an effective dose of a compound
of formula () according to claim 2 or a pharmaceutically
acceptable salt, hydrate or solvate of said compound.

11. A method for treating pain in a patient comprising
administering fo said patient an effective dose of acompound
of formula (I) according to claim 3 or a pharmaceutically
acceptable salt, hydrate or solvate of said compound.

12. A method for treating pain in a patient comprising
administering to said patient an effective dose of a compound
of formula (I) according to claim 4 or a pharmacentically
acceptable salt, hydrate or solvate of said compound.

13. A compound of formula (1I):

1
Rl (15
0
PG0 OPG;
G0
PG,0
wherein:

R1 as defined in claim 1, and
PG, represents a benzoyl group..

14. The compound of formula (11I) according to claim 13,
wherein R1 is chosen from tetrazole, 1,2,3,4 -tetra-O-ben-
zoyl—S-C»2—(4-meﬂloxybenzy])-2H~teu'azole, 1,2,3,4-tetra-
O-benzoyl-5-C-1-(4 -methoxybenzyl)-1H-tetrazole and 5-(4-
methoxyphenyl)~4-(2,2,2-1riﬂuoroethyl)~1 ,2,4-triazole
groups.



R 1 as defined in claiml, P& represents a benzoyl group, and LG
represents a trichloroacetim date grogg. 18. The conpound of formula (V)
according to claim17, wherein Itl is“Chosen from
1,2,3,4-tetra-0-benzoyl-5-C 2- (4-nethoxybenzyl)-2Htetrazole, 1,2,3,4
-tetra-0-benzoyl-5 C 1-(4-nethoxybenzyl)-1Htetrazol e and

5- (4- net hoxyphenyl)-4 -(2, 2,2-trifluoroethyl)-1,2,4 -triazole groups.

15. A compound of formula (IV):

av)
R1

0
PG,0 OH
PG,0

PG;0

wherein:

R1 as defined in claim 1, and .
PG, represents a benzoyl group.

16. The compound of formula (IV) according to claim 15,
wherein R1 is chosen from 1,2,3,4-tetra-O-benzoyl-5-C-2-
(4-methoxybenzyl)-2H-tetrazole, 1,2,3 4-tetra-O-benzoyl-5-
C-1-(4-methoxybenzyl)-1H-tetrazole and 5-(4-methoxyphe-
nyl)-4-(2,2,2-trifluoroethyl)-1,2,4-triazole groups.

17. A compound of formula (V):

Rl

O
PG,0 OLG
PG,0

PG00 .

wherein:
R1 as defined in claim 1,
PG, represents a benzoyl group, and
LG represents a trichloroacetimidate group.

18. The compound of formula (V) according to claim 17,
wherein R1 is chosen from 1,2,3,4-tetra-O-benzoyl-5-C-2-
(4-methoxybenzyl)-2H-{etrazole, 1,2,3,4-tetra-O-benzoyl-5-
C-1-(4-methoxybenzyl)-1H-tetrazole and 5-(4-methoxyphe-
ny})-4-(2,2,2-trifluoroethyl)-1,2,4-triazole groups.



