Bl CYCLI C DERI VATI VES OF MORPHI NE- 6- GLUCURONI DE, PREPARATI ON METHOD THEREOF

AND USE OF SAME | N THERAPEUTICS 5 FI ELD OF THE | NVENTI ON

The present

RAPEU ELI c
or epar at | on IR T IHAI® et or Lreat g and. prevenbing PaIHISIaeb” "

One subject of the present invention is corrpounds corresponding to formul a

(1) R2 RL-1*H 33" yNt'N HO 4 H®2' 3 (1) isin which:
ﬁw DERIEATAVES OF MORPHINE-6-GLUCURONIDE,

hydr ogen at om or BIGfG

Rl represents a

PREPARATION METHOD THEREOF AND USE OF SAME IN

THERAPEUTICS

5 FIELD OF THE INVENTION

The present invention relates to bicyclic morphine-6-glucuronide

derivatives, to their preparation and to their use for treating and preventing

pain.
10

One subject of the present invention is compounds corresponding

to formula (1)

0]
15  in which:
R1 represents a hydrogen atom or a group (C4-Cy)alkyl,

R2 represents a hydroxyl group, a thiol group, a group (C4-Ca)alkyloxy or a

group thio(C1-Cy)alkyl, and

nis an integer equal to 1 or 2,

20 in the form of base or of acid-addition salt, and also in the form of hydrate

or solvate.

The compounds of formuta (I) may comprise an asymmetric carbon.

They may thus exist in the form of two enantiomers. These enantiomers,

25 and also mixtures thereof, including racemic mixtures, form part of the

invention.



R2 represents a hydroxyl group, a thiol group, a group (G -C4)al kyloxy or a
group thio(G-C4)alkyl, and nis an integer equal to 1 or 2, 20in the form
of base or of acid-addition salt, and also in the formof hydrate or

sol vat e. WO 20i®/eaiidunds of formul @ (1) may conPCiTHR200%BFPRRG i C
carbon. They may thus exist in the formof two enantioners. These
enantioners, 25and al so m xtures thereof, including racemc m xtures, form

part of the invefheotompounds of fﬂmuﬂ‘a)m))@uﬁﬁms@faﬁ anhottletic(darb6@nphege an
anoneric carbon. They may exist in the formof a or anoners. The a and
anoners, and&f §83fa'ﬂﬁh§tf9%0flﬁ"e@re[éﬁn0mﬁf$’nﬂéﬂ@ﬂ & B raonmeiengndalsosThe

conmpounds of,, (%@Hfﬂm &{J )f‘%%?g%'??ﬁgi ftngg formof bases or of acid-addition

salts. Such a Ol e invention. These salts
may be prepared with pharmaceutically acceptable acids, but the salts of

ot her acids that;ﬁre useful , for exanple, for purifying 10or isolating the
conpound$ of for ?aCWQO‘HI‘%SOOffW%Uﬁ?a ) reay exe i%mfhquﬁ‘n()f bases oTipé

conpounds Ofacooécﬁm (ﬂ‘leg%lﬁs @)6 al Rics st sfoﬂ'nybﬁ'-tc rm()w ates or

sol vates, i. orm o assocl at1 ons |ons wi th one or nore
wat er rml ecul es or with a solvent. Such hydrates and sol vates al so 15form
part of the inverﬁni on. the context of the B esent |nv?nt| on, the

t

l
fol | owi ng defi ni t NGRS %qs% jray. be prepared criteapapipceuicalipsiqceptatie or
unsubsti t ut agdigs! b Hirs2® cﬁﬁ@ﬁé&@? r‘érﬁe?tﬂ EJr BBAAIE, B %‘ﬂlﬂerlﬁggt al ni ng

between 1 and 4’ carbon atons; éxa at may ment'l oned
met hyl , 1@t hgt jsomtiogythe mmmpyloffmma(l)lmmm paxhdf therinvdniton. gr oups;

The compounds of formula {I) may also exist in the form of hydrates
or solvates, i.e. in the form of associations or combinations with one or
more water molecules or with a solvent. Such hydrates and solvates also

15  form part of the invention.

tn the context of the present invention, the following definitions
apply:
- a group (Cq-Cylalkyl: a substituted or unsubstituted, linear or

20  branched, saturated aliphatic group, containing between 1 and 4 carbon
atoms; examples that may be mentioned include methyl, ethyl, propyi,
isopropyl, butyl, isobutyl and tert-butyl groups;

- a hydroxyl group: a group ~0OH;
~ a thiol group: a group ~SH;

25 - a group {C+Cylalkyloxy: a group ~0O-(C-Cyalky! in which the
group (C-Cylalkyl is as defined previously; examples that may be
mentioned include methoxy, ethoxy, propoxy and butyloxy groups; and

- a group thio(C¢-Cylalkyl: a group —S-(C4-Cylalkyl in which the
group (Cq-Cylalkyl is as defined previously, examples that may be

30  mentioned include thiomethyl, thioethyl, thiopropyl and thiobutyl groups.

Among the compounds of formula (1) according to the invention, a

first group of compounds has one or more of the following characteristics:



a hydroxyl group: a group -OH, a thiol group: a group -SH, 25a group
(Cl-C4)al kyloxy: a group -0-(Cl-C4)al kyl in which the group (C1-04)al kyl is
as defined previously; exanples that may be mentioned include nethoxy,

et hoxy, propuRy26iddaa0d oxy groups; aryd - a BCoUfR200®08244%) al kyl :
a group -S-(Cl-4)alkyl in which the group (Cl1-C4)al kyl is as defined

previ ously; exanples that may be 30nentioned include thionethyl, thioethyl,
t hi opropyl andRfhs abhytidgegrstops. - Rl is a hydrogen atom - R2 is a

hydr oxyl group, and - n is equal to 2. 5Anong the conmpounds of fornula (1)
according to t‘ﬁg ¥ ﬁ\?’é‘ﬁfqydhgr%nﬁﬁén may be made in particular of the

foll owi ng compg ?ng - nor phin-6-yl

5- G (5- hydroxy- %a_} ?et rahydro[ 1, 2,4]triazol o[ 1, 5-

a] pyrimdin-2-y1)43- D xyl opyranosi de. 10 PREPARATI ON PROCESS In the
text hereinbelow,  the t | eavi ng gr.ou ans a that can, firstly,
pr ot ect react | V&TPOAC ?O?P@%W%%ng%v&"@)?@ } aggorg gagﬁpﬁléo dﬂl‘t“?rﬁt?“a
synthesis a ?e&% unction at 15 the
end of the zﬁeﬁ]qt%@gﬁgﬁlbé mé@?ﬁﬂﬁé@%@lﬁgggtﬂe{‘ﬁgﬁﬁ@vﬁu S J protection and
depr ot ecti on net hodsoraha- @1yi/e':hCi~(r$ h)Rfroxyaétﬁ 65’ @tr@hpéra hIZ@r]tymzotc)[Sﬁnt hesi s",
G eene etal ., 2nd Ed#r;tmg }ﬁhn W | ey & Sons, Inc., New York). In the text
her ei nbel owlIRAENEEF 7Y XML ABRY e means a group that 20 may be readily
cl eaved froma nol ecul e by breaking a heterolytic bond, with |oss of an

el ectron pair. This group may thus be readily replaced with another group
duri ng RO suBPRERARATHONSRROCESSf or exanpl e. Such | eaving groups are, for

exanpl e, hal ogens or an activated hydroxyl group such as a
met hanesul f onat e, benzenesul fonate, triflate, acetate, etc. Exanples of

in the text hereinbelow, the term “leaving group” means a group that

can, firstly, protect a reactive function such as a hydroxyl or an amine
during a synthesis and, secondly, regenerate the intact reactive function at
15 the end of the synthesis. Examples of protecting groups and of protection
and deprotection methods are given in “Protective Groups in Organic
Synthesis”, Greene et al., 2" Edition (John Wiley & Sons, Inc., New York).

In the text hereinbelow, the term “leaving group” means a group that
20  may be 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 or an activated hydroxyl group such as
a methanesulfonate, benzenesulfonate, triflate, acetate, etc. Examples of
25  leaving groups and references for preparing them are given in “Advances
in Organic Chemistry”, J. March, 3™ Edition, Wiley Interscience, pp. 310-

316.

Reaction Scheme 1 below illustrates the reaction for the particular
30 example of morphin-6-yl 5-C~(5-hydroxy-4,5,6,7-

tetrahydro[1,2 4]triazolo[1,5-alpyrimidin-2-yl}-B-D-xylopyranoside.

Reaction scheme 1




25 | eaving groups and references for preparing themare given in "Advances
in Oganic Chem stry", J. March, 3rd Edition, Wley interscience, pp. 310
316. Reaction Schene 1 below illustrates the reaction for the
particul ar 3U&x200/86T0GB phi n- 6- y15- C (&- hydr oxy- 4, BEIFR2009/052446
tetrahydro[ 1, 2,4]triazol o[ 1, 5-a] pyri m di n-2-y1)-p.-D xyl opyranosi de.

Reacti on schenme 1 In a first step, conpound (7), bearing a
protecting group in position 3 of the porphine piqg, for exanple a pival oyl
group, and bearing an et hyl _gar boxyl af e group i sition 17, may be

coupl ed with compBind (6) T pgbt ect ‘-@m- ehand)j fpr exanple with a
benzoyl group, Fe\l | ric carbon is

hek! wh

activated, for s il &k t-h—a—tr | cHEansaeeft m d ®_CNHCCI 3, to gi ve
conpound (8). The caupling reaction may®Be per for rrg%d‘f’Z for exanple, in the
10 presence of a“dew s acid, such as trinethylsilyl

trifl uoromet hanesul f onat q],ﬁ'MSOTf) «®h a solvent su
en/

s di chl or onet hane,
ound (7) may be

ed in Portoghese
may be obt ai ned

at a tenperature of bet 0 and 23Cw_
prepared, for exanple, rding to Whe¢ 15met hod deschi
eta' ., J. Med. "EEf 19 : o Efho

via activation of the® Ot uncta conpaund E5)>"Wen t he
activating group is a trichiroacetim d&te group - CNH If, OfNvecLr eact i on nay
be perforned i, the 20presénce of tri Rl or oacetonitrile abnd a strong base

such as 1, 8- di bi cycl o[ 5. 4. Gpapdec- 7- ene, i nea ol vent™y
di chl or onet hane. npound may be obt al ndd befo

anoneri c deprot@e#i on=of N cagpound! (43 For exanpi*”eg” ‘ 4 “5' ng
group is a benzoyF group, Ydgprot epthpmhof t hid'hyd {ip Jmay\ be

perfornmed in the,REESENCL, : AN SN : In a
second step, conpound (8)* uced and simul t aneousl y*"deprot ect ed, for
exanple in the presence of |ighium alum nium hydride, 4dn a solvent such as
tetrahydrofuran, at the reflux tenperature of the reaction 10 nedium and
then isol ated inlh Adirghr¥epneanpeund (f)nbeatingaipioleeing gsouy v pesition Bc aci d.

Compound (9).¢ikS.t t al.ne | i C ound_of, general
formula (I )?Of -Fﬁ]% |ﬁr\?/)gn i ﬁhai gjri %’é@?a%é)@%ﬁ%ggqﬁgﬁ’- %Pﬂlﬂ?ﬁq%g%nﬁ%r%ﬁyiby t he
exanpl es carboxylate group in position 17, may be coupled with compound (6)
5 protecied beforehand, for example with a benzoyl group, and whose
hydroxyl function on the anomeric carbon is activated, for example with a

trichloroacetimidate group ~CNHCCl3, to give compound (8).

The coupling reaction may be performed, for exampie, in the

10  presence of a Lewis acid, such as trimethyisilyl trifluoromethanesulfonate

(TMSOTT), in a solvent such as dichloromethane, at a temperature of
between 0 and 25°C.

Compound (7) may be prepared, for example, according to the
15  method described in Portoghese ef al., J. Med. Chem. 1872, 15, 208-210.

Compound (6) may be obtained via activation of the hydroxyl

function of compound (5). When the activating group is a
trichloroacetimidate group ~CNHCCI;, the reaction may be performed in the

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

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



15bel ow. EXAMPLE CN 0OBzBz0OOBz 201 alb To a suspension of D-glucuronam de

- (25.0 g, 0.129 nol) in pyridine (100 nL) at roomterrperature is added over
30 mnutes, a soI ution of benzoyl chloride (102 ni, 878 noo

di chl or onet N2 2 40RYH08 The reaction nediumis sti Wdf:&'l@?)ﬂiwfiét room
tenperature, and then 25 dichl oronethane (200 nlL) and water (200 nL) are
added. The organic phase is washed with IN hydrochloric acid solution (200
m.), saturated sodi um hydrogen carbonate solution (3 x 200 nL) and

sat urated sodi um ut.j.on 0 . T [ i c.phase is dried

over sodi um sul fa((f;&hg ﬂéﬁj‘fhﬂ fﬂa& ETZ %lbg:{%%dedggﬁogggg?idﬁ’gaedgﬁﬁg@%ﬁre The
resi due (yeldepm%ﬂmh pf cemipouhd (4}, ¥&r iexaripanaher( #0ptdctihg @bug igam xture
of anoners (43.4 57% in the formof pale yellow crystals. The proton

NMVR spect r urRGTFOYbOEPi ééﬁﬁ%@dmr%*h@ﬁ@ﬂ@xybaw Ay derpricmes iprthe) 1.
Mel ti )8 8.10-7.30 20Ha+20H
13 a g?l r%?géﬁ%d%%?éﬁh%tﬁ?QHWB)%é@ (d, 1Hp, J 3.((r)nl—|z, H 1

13), 6.21 (t, 1Ha, J 9.5 Hz, H3a), 5.93 (t, 1Ha, J 9.5 Hz, H4a), 5.84 (t,
1H 13, J 4.0 Hz, 1-5. 65 1Ha+1H 1 H4 (3), 5.64
1H 13, H2 p), 'aea(%?coma E)tePJzPO@“Fg@“dHfglﬁ fe@%ﬁ epd’ ﬁ'ﬁ&"taﬂ@)OHSMz H(r5n)
13C NMR (10 8 10
(0. 1544 gtes@%‘fifi%xﬁnf%%éﬂéhe ety Py Rt Bl sty e,

89.4 (C 10) SOhEIS, sueb & teﬁmhyd(c@amra atdhe rafluctemageratm af (e deadipn 66 7,

CaaresneOne TRRRa) 4 tach 3SR in e rbSenos &Y & Mierdiadd' Sich as”"
1,2, 3, 4- t et AP AR did PEErgoRintaBY ls- tAu¥ bbtaiRéd Whith 9 BY RBATEe Bf a

compound of general formula (1).

The invention is illustrated in a non-limiting manner by the examples
15  below.

EXAMPLE

1.1.  1,2,3,4-tetra-O-benzoyl-a/B-D-glucurononitrile
N Ccf;le OBz
T M
Bz OBz BzO OBz
20 1a 1b
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
benzoyi chloride (102 mL, 0.878 mol) in dichloromethane /90 mL). The
reaction medium is stirred overnight at room temperature, and then
25  dichloromethane (200 mL) and water (200 mL) are added. The organic
phase is washed with 1N hydrochloric acid solution (200 mL), saturated
sodium hydrogen carbonate solution (3 x 200 mlL) and saturated sodium
chioride solution (200 mL). The organic phase is dried over sodium sulfate
and the solvent is removed under reduced pressure. The residue (yeliow

30 oil}is triturated in ethanol (200 mL) to give a mixture of anomers (43.4 ¢,



OBz 2 To a solution of 1,2, 3,4-tetra-0-benzoyl-a/13-D-glucurononitrile
prepared previously (43.0 g, 72.8 nmmol ) in toluene (500 nmL) are added
b|s(tr|butylt|n oxide (3.70 nmL, 7.26 nmol) and trinethylsilyl azide (28.7
m., 216 mmolYO 2016/R670%&cti on medium i& stirred ovBLI/gRE0GY/05EAKEX. The

solvent is reaned under reduced pressure and the residue is purified by
chronatograaﬁy on silica gel (1/1 to 0/1 cycl ohexane/ethyl acetate) to give
1 2.3 4-tetrdo) lrbémdyrlnsafcpqieeyeimk:w@la) The (For NMByspedsen (iR7. 0 g,

59% in the Th t.on spectrumin CDClI 3 shows
an al/r3 ratu%&%&%‘f}??‘%ﬁ}eﬁ%& KR aﬁﬂﬁéﬁ) 'Pc?f% NVR (400 MHz, CDCI3): 8
8.19-7. 28 (vielifblapod2@o-2karc), 7.06 (d, 1Ha J3 5 Hz, H1la), 6.50-6.44
(m 1H p +1 Ha 21 (t, 0 Hz, H-313) 6.13-6.01

H1p H3 6.
(m 2H pHa, H h!Nt%(A«CE@ aéb@kz) 8. %75308@'1 Z(GHG@Z@H-! BH%Earo JHESD (d,5. 66 (d,

(0-0, oy, o 9340s PRl A R ) o 6F Rl dy, 193 G050, s,
70.4, 70.3, HH.15-30¢ 3893 € 2HE, JO.8aHz,0H3 5@44?MQ ;4 J2)o H68.19-3( §),5 (3),

67.0 (C5a).. 5Mass cal cu ated for C34H26NA09Na Nar 657.1597, fotnd
657. 1595 5.71-5.65 (m, THa+1H B, H-2a , H-4 B), 5.64 (m, 1H B, H-2 B}, 516(d 1H

1.3.1,2,3, 4- ‘?ftéf.@ﬂ)z?g: yéﬁ (8: ﬁh& ._2!'9451“'%?%' o[ 4, 3-a] pyri mdin-3-yl)-

a/ 13- D- xyl opyr anose
1,2,3,4-tetr mNmz(wa NHE CIDCIE): 4 1658z adlbs( 1L, 508 pysd Bi dien-$-ydd ga/ 13- DO

xylopyranose (4h)
10 {C=0), 1344 ~128.0 (C-aro), 115.3 (C-6 B), 114.1 (C-6a), 90.9 (C-1 B), 89.4
(C-1a), 69.3, 69.2, 69.0 (C-2 a, C-3 a, C-4 a), 67.4 (C-4 B), 66.7, 66.5 (C-2
B, C-3 B), 61.9 (C-5 ), 60.8 (C-5 B).

Mass calculated for Ca4HasNOgNa [M+Na]™ 614.1427, found 614.1422.

15 1.2, 1,2,3,4-tetra-O-benzoyl-5-C-(tetrazol-5-yl)~ a/3-D-xylopyranose
ey
Bz OBz

OBz
2

To a solution of 1,2,34-tetra-O-benzoyl-a/B-D-glucurononitrile prepared
previously (43.0 g, 72.8 mmol) in toluene (500 mL) are added bis(tributyltin)
oxide (3.70 mL, 7.26 mmol) and trimethylsilyl azide (28.7 mL, 216 mmol).
20  The reaction medium is stirred overnight at reflux. The solvent is removed
under reduced pressure and the residue is purified by chromatography on
silica gel (1/1 to 0/1 cyclohexanelethyl acetate) to give 1.2.3 4-tetra-0-
benzoyl-5-C-(tetrazol-5-yi}-a/B-D-xylopyranose (27.0 g, 59%) in the form of
brown crystals. The proton NMR spectrum in CDCl; shows an «/B ratio of
25 21,
Melting point 144-147°C.
"H NMR (400 MHz, CDCls): § 8.19-7.28 (m, 20Ha+20H B, H-aro), 7.06 (d,
1Ha, J 3.5 Hz, H-1a), 6.50-6.44 (m, 1H B +1Ha, H-1 B. H-3a), 6.21 (t, 1H B,
J 9.0 Hz, H-3 B), 6.13-6.01 (m, 2H B +1Ha, H-4 B, H-4a H-2 B), 5.90-5.85



4a4b A solution of

1,2,3,4-tetra-0-benzoyl-5-C (tetrazol -5-yl)-al/ 6-D xyl opyranose (2) (3.0 g,
4.73 mmol ) and 2-chl oropyrimdine (813 ng, 7.10 nmol) in 15pyridine (38 ni)
i S mai nt ai naFCaR0TBO67008M th Stirring overni ght. Thepocgptweodo/nszaggoved
under reduced pressure and the residue is purified by chromatography on
silica gel (3/7 cycl ohexane/ethyl acetate) to gi ve a mxture of the isoners
1,2,3,4-tetqa, Qi—f@ﬁMQﬁ(leﬁo@ 568.(4, 4ﬂ1ts IﬁggIH& B-p).

al pyrlmdl n-3-yl)-al-D xyl pyranose (4a) (1. g) and 1,2,3,4-tetra-0- 2 0
benzay1- 5- C-{§ NFBA(HO0 K-z, CQMCB) ad Pybi 1, di6s.3- 184. 7409, I:Q%N opg4arose (4b)

c00r s bhons "0 LA PatBY 1B st (AART, Bofpeft o 704 0 SRR L™ 17

1, 2,3, 4-tetag, haaeaoalsé @(c{ql @4‘Ht68@2@ 8l @](@ym di n-3-y1)-(43- D xyl
opyranose (4a) and 7/ 3 f etra- -'benzoy -5-C([1 ,2 ,4]triazo

1o [1, 5-2] pMassealelipted: fgrgibaHzaNﬁ@em M+Bi>a§/|@ﬁmé%§eumﬁ§7 896. over al |
reaction yield is 74% Analyses for 1 2 3 4-tetra-0- benzoyl 5-0-(11 2
41triazol o[ 4, 3-al pyrim din-3- yl)-a/ O D xyl opyranose 4a Rf 0.55 (1/4
cyclohexane/1e3hy|1 , 28 eL-Rite)-OVBE hzoNd - O- (11,2 ?ﬂaﬂ&l% 3 VWRHGHQQ

CDC13): 88.93 1 Ha, H5a or@a—? agl 4! prHJd;p H 513 or 713)
8.73 (m 1H&/B ~5yl@w|rau=pse(%}a) 8.64 (m 1HP H-5 por H7 P), 8.22-7.25 (m

§O?aéz$p’ e ayteyes8 pbiizonry 5-(11 i ifolchl Bagoppmighirdyiallen- | *1r

J 9.5 H3fp ,.gnggeggb) 1H3, J 7.5 Hz, H 1), 6.29 (m 102H 3, H 313,

H 4] 3), 6 1176.'01 (m 2Ha*1Hp, H4a, H5a, H213), 5.93 (dd, 1Ha, J 3.5 Hz,
J 10.0 Hz, H2a), 5.90-5.86 (m 11-1[3, H5). £30 NVR (100 MHz, CDCI3): 8
165.5, 165.2, 165.1, (0=0FF\lg4. 6 (C 313), BEAXN(0-3'a), 155.1 (C 8a a,
C-80), 154.2 (C-5'a or g{7' af, 154.0 (C-5'p fir Cl7l3), 140.3 (C- 513 or
C-713), 140.1 (C-5'a oy hy . 134. 4, 134.2,

OBz Bz
OBz OBz
4a 4b

A solution of 1,2,3,4-tetra-O-benzoyl-5-C-(tetrazol-5-yl)-a/B-D-xylopyranose
(2) (3.0 g, 4.73 mmol) and 2-chioropyrimidine (813 mg, 7.10 mmol) in
15  pyridine (38 mL} is maintained at reflux with stirring overnight.
The solvent is removed under reduced pressure and the residue is purified
by chromatography on silica gel (3/7 cyclohexane/ethyl acetate) to give a
mixture of the isomers 1,2,3,4-tetra-O-benzoyt-5-C-([1,2,4]iriazolo[4,3-
alpyrimidin-3-yl)-o/B-D-xylopyranose (4a) (1.8 g) and 1,23,4-tetra-O-
20 benzoyl~5-(’3~v([1,2,4]triazolo[4,S-a]pyrimidin—a-yi)—a/B—D—Xyiopyranose {4b)
(0.6 g) in the form of pale yellow crystals. The proton NMR spectrum in
CDCl3 shows an o ratio of 2/1 for the isomer 1,2,3,4-tetra-O-benzoyl-5-C-
([1,2,4]triazolo[4,3-alpyrimidin-3-y))-o/B-D-xylopyranose (4a) and 7/3 for
1.2,3,4-tetra-O-benzoyl-5-C~([1,2,4]triazolo[ 1,5-a]pyrimidin-3-y!}-o/B-D-
25  Xxylopyranose (4b).
The overall reaction yield is 74%.



15 133.8, 133.7, 133.5, 132.5, 132.4, 130.2-128.3 (C-aro), 110.4 (0-6'a,
" C6'p), 93.0 (C-1[3), 89.7 (C-1la), 71.5 (C-2p or C313 or C-4f3 or C 5p),
70.6 (C-213 or CG-3f3 or G4 or C-5[3), 70.4 (C2a), 70.0 (G2 or CG3 or G4

or 0-5(3), 68062¢M/8a7008 C-4a), 69.1 (@& 3a or 0-4a) PCASFR20AGIN46MASS
cal cul ated for C38H29N403 [ M+H]: 685. 1935, found 685. 1953 20 Anal yses for
1,2,3,4-tetra-0-benzoyl-5-C([1, 2,41triazolol |, 5-al pyrim di n- 3-

y1) - alp- D- xyAreydern ese 1403 4Rbya-©- b@ﬁzéglﬂ@%q:,'z%ﬂ@mwf[ﬁﬁ%jb¥ﬁﬁ‘rﬁiiﬂiﬁ)
Mel ting point: 188-190C iH ) m ZHaH 51a,

H Ta, HYDI@PB-Dacviopyrarsse(4a  20Ha + 20H[ 3, H-aro), 7.10 (dd, 1Ha, J 6.5
Hz, J 4.5 Vo 7 . 1Ha + 1HP, H-613. H-1la), 6.47 (m 1Ha +
1H(3, H 113 f?@%ﬁ“’% &Cgo%exfé‘ %Fﬁl"ﬁ%t?l?@r PH(3, H4a, H 313, H413), 6.06
(m 1H 3, HMé@hg pafrﬁgﬁyqugnma J 3.5 H, J 10.0 Hz, H2a), 5.73 (d, 1Ha,
J 10.0 30Hz, H5a), 5.53 (d, 1H(3, J 9.0 Hz, H513). 130 NVR (100 M-z,

CDC13) : 8 165! NMQG@(BMFRZBSJEH;I:s)l@BB 03 (w648, H:64x 67 HiB&),B.8040),, 1HB4. 0

(o o) 19avOR o BHIB. R0 {Hic o Sagrat 7is 8304 43, 9HE S8 03375
Gaor o éi 0. 28Tt g F@*S?%@ £-2for 704 dhp, 2% 35t by, 71805, (57 3O
(C-22), 69. 4ddCikia) J £0m5 RO el @rg%zmms [BMWHE] J 6685122524,

1. 4.2, 3, 4t 16 P)OSHBh o 15 J&.6[Hz, 1800 r 6 &2ddo[! HP5/a]. By, tH-dBh- © 291y a1D-

D-xylopypanass (3% 1 1IBY 6.11-6.01 (m, 2Ho+1HB, H-do, H-50, H-2B), 5.93 (dd,
1Ha, J 3.5 Hz, J 10.0 Hz, H-2a), 5.90-5.86 (m, 1HP, H-5p).
BC NMR (100 MHz, CDCly): & 165.5, 165.2, 165.1, (C=0), 164.6 {C-3'p),
164.4 (C-3'a), 155.1 (C-8a'a, C-8a'B), 154.2 (C-5'c or C-7'w), 154.0 (C-5'B
or C-7'B), 140.3 (C-5'B or C-7'B), 140.1 (C-5'a or C-7'cx), 134.4, 134.2,

15 133.8, 133.7, 133.5, 132.5, 132.4, 130.2-128.3 (C-aro), 110.4 (C-6'ci, C-

6'B), 93.0 (C-1p), 89.7 (C-1), 71.5 (C-2p or C-3p or C-4B or C-5p), 70.6
(C-2B or C-3p or C-48 or C-58), 70.4 {C-2q), 70.0 (C-23 or C-3B or C-4p or
C-5pB), 69.5 (C-30. or C-4cr), 69.1 (C-30 or C-4v), 68.7 (C-5pB).
Mass calculated for CagHagN4Og [M+H]": 685.1935, found 685.1953

20
Analyses for 1.2.3 4-tetra-O-benzovl-5-C-([1.2 4ltriazolol1.5-alpyrimidin-3-

yh-o/B-D-xylopyranose 4b
Rf = 0.65 (1/4 cyclohexane/ethyl acetate)
Melting point: 188-190°C
THONME (400 MMz, CDCL): 8 8.80-8.71 (m, 2Ha + 2HpB, H-8'a, H-7'g, H-
5'8, H-7'8), 8.22-7.30 (m, 20Ha + 20HB, H-aro), 7.10 (dd, 1Ha, J 6.5 Hz, J
4.5 Hz, H-6'w), 7.07-7.02 (m, 1Ho + 1HP, H-6'8, H-1a), 6.47 (m, 1Ho +
1HB, H-1B + H-3a), 6.27-6.16 (m, 1Ha + 2HP, H-40, H-3B, H-4B), 6.06 (m,
1HB, H-2B), 5.89 (dd, 1He, J 3.5 Hz, J 10.0 Hz, H-2a), 5.73 (d, 1Ha, J 10.0
30 Mz, H-5w), 5.83 (d, 1HB, J 9.0 Hz, H-5B).
®C NMR (100 MHz, CDCl): & 165.8, 165.6, 165.3, 165.0, 164.8, 164.5,
164.2 (C=0), 164.0 (C-2't), 163.8 (C-2'B), 155.3 (C-3a'a, C-3a'B), 155.1

L

b2



To a solution of the conpoundl, 2, 3, 4-tetra-0-benzoyi-5-C

([1,2,4]triazol o[ 4, 3-a] pyrimdin-3-yl)-a/f3-D xyl opyranose (4a) or 1, 2,3, 4-
tetra-0-benzoyl-5-C([1,2,4]triazolo[1,5-a]pyrimdin-3-0)-a/P-D- 1 5

xyl opyr anosenOtRd14/660008, O0.73 mmol ) ig N, N-di met hpdFgrreondg 52uaenl) at
OC i s added hydrazine acetate (101 ng, 1.10 mmol) portionw se over 10

m nutes. The reaction nediumis stirred for 1 hour at OC and then for 2
hours at roqo-¥ aKature.-7’ vV, I V- n r e ssure
and the resﬁdue'%fns) UI‘I;( Hggb%)%h(?{)lﬁeﬁ Z%rfmﬁyg&n@lsﬁllg?ga gel 2?13@2

cycl ohexane/”e'i(hg’ﬂwﬁcaat@{ae() ﬂaog I (B26'a), 110.6 (C-6'8), 92.9 (C-18), 90.0 (C-1w),

2,3,4-tri 124tr|azolo yrimdin-2- al/ f 3- Dxyl opy
ranose 5 (28%j %8 %{37% r‘ﬁé%@ﬁ r frt-5(Ca Péccflé 5-3b), i f#ﬁ’z@@
spectrumin o of 4/1. R = 0.30 (1/4

CSCI ohexane/(%&f acek,%tzgé3 %%%é g poi nt: 133-135C 1H NMR (400 MHz,

CDCl 3) far tMQSsiC@JGQMdf&C%gHZgM@g MEH]" 583, B5 3 foundf 835HR53+ 5 or H7'),

8.69 (m 1H, H5 or H-r), 8.02-7 27 (m 15H, H-aro) V\D
2010/ 06700810PCT/ FR2009/ 052446 7. 04 (m 1H H6'), 6.43 (t, 1H, J 10.0 Hz,

1000 ke, ) | A ep b A t@gaiﬁw%'dﬁ%@&wf??oédhﬂé“

CDCI 3) for they aoéamm@e (8b165. 8, 165.7, 165.0 (0=0), 5 164.9 (0-2'), 155.2
(C-3a'), 128. -ar o 1108(06) 66.3 (0-5). 155.1 90.8

10

To a solution of the compound 1,23 4-tetra-O-benzoyl-5-C-
([1,2,4]triazolof4,3-alpyrimidin-3-yl)-c/B-D-xylopyranose (4a) or 1,2,3.4-
tetra-O-benzoyl-5-C-([1,2,4ltriazolo[1,5-a]pyrimidin-3-yl)-o/-D-

15 xylopyranose (4b) (5600 mg, 0.73 mmol) in N,N-dimethylformamide (19 mL)
at 0°C is added hydrazine acetate (101 mg, 1.10 mmol) portionwise over
10 minutes. The reaction medium is stirred for 1 hour at 0°C and then for 2
hours at room temperature. |
The solvent is removed under reduced pressure and the residue is purified

20 by chromafography on silica gel (1/4 cyclohexane/ethyl acetate) to give
2,3,4-tri-O-benzoyl-5-C-([1,2,4}triazolo[1,5-alpyrimidin-2-yh)-o/B-D-
xylopyranose 5 (284 mg, 67%) in the form of white crystals. The proton
NMR spectrum in CDCls shows an o:f ratio of 4/1.
Rf = 0.30 (1/4 cyclohexane/ethyl acetate)

25  Melting point: 133-135°C
H NMR (400 MHz, CDCl3) for the o anomer: § 8.77 (dd, 1H, J 2.0 Hz, J
7.0 Hz, H-5" or H-7"), 8.69 (m, 1H, H-5" or H-7"), 8.02-7.27 (m, 15H, H-aro),



(G7), 136.1 (CG5"), 133.2-132.9, (CG1), 72.2 (CG2), 71.7 (C4), 70.5
129.3- (0-3), Mass cal cul ated for C31 F125N408 [WH]: 581.1672; found

581. 1661

101. 5. 2, 3, 4- WP 2010U67808- 5- C- ([ 1, 2, 4] t10 azol o[ 1, 5- HPYFRACGIDIRAAP) - a- D-
xyl opyranosyl trichloroacetimdate (6) 5 60cNHCci3 To a sol ution of
2,3,4-tri-0O benzoyl- 5- C6§[1 2,4]triazolo[1,5-al pyri mdin-2- 15

y1)-al 13- Dx?l%(;ﬂﬂ,aﬂﬂ)sléf 6650(tnt, 4182 heot3)i &1 di( HikorbtiOdmd-415 rTL) at

ol and 1 hEWELEL AR Bronti Bl b TECt aFS piC0 S BB (AN B3 o

mediumis st leradofa)Hz,lH@)hours at _room tenperature. A solution of acetic
acid (70 pL, ;1. 22 nmol) in water (7 ni) is added. The 207phases are
separat ed, an& NYR 61QhMHz, phisle) fos thaetasemert b 10&t8e 1667 ,riB5.0 (C=0),

5 164.9 (C-2), 155.2 (C-32’), 165.1 (C-7"), 136.1 (C-5'), 133.2-132.9. 129.3-
128.2 (C-ar0), 110.8 (C-6'), 90.8 (C-1), 72.2 (C-2), 71.7 (C-4), 70.5 (C-3),
66.3 (C-5),

Mass calculated for Ca4HasNsOg [M+H]": 581.1672; found 581.1661

10 1.5, 2,3,44ri-O-benzoyl-5-C-([1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-g-D-
xylopyranosyl trichloroacetimidate (6)

OCNHCCI,

To a solution of 2,3,4-tri-O-benzoyl-5-C-([1,2,41triazolo[1,5-alpyrimidin-2-
15 yl)-o/f-D-xylopyranose 5 (650 mg, 1.12 mmol) in dichloromethane (15 mi.)
at room temperature are added 1,8-diazobicyclo[5.4.0lundec-7-ene
(186 pL, 1.24 mmol) and then trichloroacetonitrile (2.2 ml, 21.84 mmol).
The reaction medium is stirred for 1.5 hours at room temperature. A
solution of acetic acid (70 pL, 1.22 mmol) in water (7 mL) is added. The
20 phases are separated, and the organic phase is washed with water (7 mL)
and then dried over sodium sulfate.
The solvent is removed under reduced pressure and the residue is purified
by chromatography on silica gel (silica neutralized beforehand by washing
with a 5% solution of triethylamine in ethyl acetate) (1/1 cyclohexane/ethyl
25 acetate) to give 2,3,4-tri-O-benzoyl-5-C-([1,2,4]triazolo1,5-alpyrimidin-2-
yl)-o-D-xylopyranosy! trichloroacetimidate (6) (565 mg, 70%) in the form of
yellow crystals.
Rf = 0.35 (2/3 cyclohexane/ethy! acetate)



and then dried over sodiumsul fate. The solvent is renoved under reduced
pressure and the residue is purified by chromatography on silica gel
(silica neut@aéi 6ed bef or ehand by washing with a 5% sol uti on of

triethyl ani nQ 020I0G08Bet ate) (1/1 cyidl ohexane/ et RUT/BB2008I052%6t 0 gi ve
2, 3,4-tri-0ODbe nzoyl-5-C([1 ,2,4]tri azolo[l ,5-a]lpyrimid i n-2-
yl)-a-D-xyl opyranosyl trichloroacetimdate (6) (565 ng, 70% in the form of
yel | ow cryst'g‘leglngmo""l*:@?f?.@ €2/ 3 cycl ohexane/ ethyl acetate) Melting point:

72-73C [a] 230:@. 1172, (C. = 0. 13) 1H NVR (400 Mz, CDCI3): 8 8.81-8. 76
(m 2H,[ﬂs'ﬂ&]ﬁ’fw,ﬁ%?‘gén(g,é%%m? 500y 5 (m 15H, Haio), 711 (dd,

1H J 4.0 HzZ'H NMRO4dD, MH6'0DCLP §78%A-§ 46 (¢tloH, B, He7) B &b, (6-43 (t. 1H
J 10.0 Hz, H-S)), 6. 20 gt, 1H, J7i0.0 Hz, H4),75. 81 (dd, "1H, J 3.5 'Hz, J
10. 0 Hz, H 2)H),58:00-71.89 (rH, 18H,16-a00k7.1H-(8Y, 1H3d ANRHe1d0 .OHdz, BBE),3) : 8

165. 6, 165. 64. 7 T 6 -2 s 460 = 5 -3a' ), 155.1
(C7), %35.3506’6?35'1)’4,'%%)33 é‘}ﬁﬁ%qé( &iégetgj ﬁldlé%‘bgﬁ%bcﬁéfﬂo%éq(l(g ‘%ﬂ( %’,‘ 6),
93.3 (G 1), TL.OHAHH4),589.8d(H2Y.3.50A A©8)Hz, 0924, £ &1, 18,6 10.0
3- 0- pi val oyl - N- et hoxycar bonyi nor nor phi n-6-y12, 3, 4-tri -0
benzoy1- 5- C-E1H®)4] tri azol o[ 1, 5- a] pyri mi di n- 2-y1) - p- D- xyl opyr anosi de

C NMR (100 MHz, CDCls). § 165.6, 165.3, 164.7 (C=0), 164.0 (C-2"),

160.4 (C=N), 1554 (C-3a’), 155.1 (C-7’}, 135.9 (C-5), 133.5-133.2, 129.9-

10 128.2 (C-aro), 110.7 (C-6"), 93.3 (C-1), 71.1 (C-4), 70.6 (C-2), 70.1 (C-3),

69.4 (C-5).

1.6. 3-O-pivaloyl-N-ethoxycarbonyinormorphin-6-yl 2,3,4-tri-0O-
benzoyl-5-C-([1,2,4]triazolo[1,5-a]pyrimidin-2-y1}-§-D-xylopyranoside
15 (8)

To a solution of 2,3 4-tri-O-benzoyl-5-C-([1,2,4}triazolo]1,5-a)pyrimidin-2-
20 yi-0-D-xylopyranosy! trichloroacetimidate (6) (1.5 g, 2.07 mmol) and 3-0-

pivaloyl-N-ethoxycarbonylnormorphine  (7) (738 mg, 1.73 mmol} in

dichloromethane (24 mL) cooled to 0°C is added trimethyisilyl

trifluoromethanesulfonate (1.2 mL, 6.61 mmol).

The reaction medium is stirred for 30 minutes at 0°C and then for 1 hour at
25  room temperature.

Hlnig's base (1.1 mL) is added, and the mixture is stirred for 15 minutes

and then concentrated to dryness under reduced pressure. The residue is



15(8) 8 To a solution of
2,3,4-tri-0Obenzoyl-5-C ([ 1, 2,41triazolo[1,5-a] pyrimdin-2- 20
y1l)-L] - D-xyl opyranosyl trichloroacetimdate (6) (1.5 g, 2.07 mtl) and 3-0-

pi val oyl - N- elozytro6PEYS nor nor phine (72 (738 ny, 1pPTI/ARRON082446
di chl oronet hane (24 nlL) cooled to OC is added trinethylsilyl
trifluoronethanesul fonate (1.2 nL, 6.61 mol). The reaction nmediumis

stirred for rﬁﬁiﬂ@bl it @&oﬁtat%ﬁagﬁﬁ oh"@i"bef g8 (1/4 @wioﬁéx%/étaw@éeﬁm@g gt ure.
IS )

Wnig' s base (1.1 he m xture is stirred m nut es

and t hen corﬂi\é@nt%@@ap@@n@Byfﬁéwl@w&weﬂvwa@@wrwmgl@r@m P 2.8ek-tlie i s

Give the corponau-caya ARl RetuubiaEb AR P eB e TR ) O
2,3,4-tri O angayd 3514) i(q[tﬂaeff@ﬁrlbnyMQr[y%ta'is a] pyrim di n-2-y1) - P-D-xyl opyran
05|de(8) (470 ny, in the formof yellow crystals. 5K 045(1/4

cycl ohexéne/%t:h9|45a(6é4av@whwnaleibylpmaﬁaie)171 5C [aj 25D = - 65. 3 (c-= 0.5,
CDCI 3) 1H N '&ﬁB%ﬂW"E%%? 88.80 (dd, 1H, J 2.0 Hz, 4.0 Hz, H5" or

H7"), 875 7.0 Hz, H5" or H7"), 8.02-7.29 (m 15H,

Haro), 10 7ef8, <dgs 4 %Q;[b@,)n 0 Hz, H6"), 6.71 (d, 1H J8.0 Hz,
H 1), 6.52(5 1H, J 8. H2). 6.21 (m 1H H4'), 5.95 (t, 1H J 9.0

Hz, H3'), SHEMR(HW MHZ 2}E}CI[;}:68891—891,,115 42.Q Hiz, 119 Ha, 78 ond-49,1" ),
538 o s B2 T el il ack 504 4 %@@ag; )
o 1&@&1£§:b‘ﬁ1: 1 89 ﬁéméﬂﬁz Hé—?bé 71%@1 @H JéQJ H@ HZH s%ocgiz
z, H2) 6.21 (m 1H, H-4", 595 (t ’iH J90 Hz HS) 5.75-
5.69 (m, 2H, H-2', H-8), 5.47 (d, 1H, J 7.0 Hz, H-1"), 5.34 (d, 1H, J 9.5 Hz,
H-5%), 5.23 (m, 1H, H-7), 4.98 (d, 1H, J 5.5 Hz, H-5), 4.93 (m, 1H, H-9),
4.48 (m, 1H, H-6), 4.20-4.05 (m, 2H, OCH,CHs), 3.99 (m, 1H, H-16a), 3.00
15 (m, 1H, H-16Db), 2.90-2.70 (m, 2H, H-10), 2.48 (m, 1H, H-14), 1.88 (m, 2H,
H-15), 1.31-1.25 (m, 12H, C(CHs)s, OCH2CHs).
C NMR (100 MHz, CDCls): & 165.7, 165.2, 164.7 (C=0), 155.4 (C-3a"),
154.9 (C-7"), 136.0 (C-5"), 133.1-128.2 (C-aro), 122.2 (C-1), 119.2 (C-2),
110.6 (C-67), 99.4 (C-1’), 89.9 (C-5), 73.0 (C-6), 72.7 (C-3"), 72.2 (C-2)),
20  71.3 (C-4, C-5), 61.5 (OCH.CH3), 49.8 (C-9), 44.3 (C-13), 39.8 (C-14),
37.2 (C-18), 35.3 (C-15), 30.0 (C-10), 27.2 (C(CHj)s), 14.7 (OCH,CHs).
Mass calculated for CssHsoNsO13 [M+H]": 990.356, found: 990.3596

1.7. morphin-6-yl 5-C-{5-hydroxy-4,5,6,7~
25  tetrahydroi1,2 4]triazolo{1,5-alpyrimidin-2-yl)-3-D-xyiopyranoside (9}




13C NWR (100 MHz, CDCI3): 8 165.7, 165.2, 164.7 (C=0), 155.4 (C-3a"), 154.9
(G7"), 136.0 (CG5"), 133.1-128.2 (Caro), 122.2 (CG1), 119.2 (C2), 110.6
(G6"), 99.4 (C1), 89.9 (CG5), 73.0 (CG6), 72.7 (C3"), 72.2 (CG2),
2071.3 (C 4'WoCz610/068006 (OCH2CH3), 4938 (C-9), 44pE1KER20609/032446(C 14),
37.2 (C16), 35.3 (CG15), 30.0 (C10), 27.2 (C(OH3)3), 14.7 (OCH2CH3) Mass
cal cul ated for C35H52N5013 [ M+H]: 990. 356, found: 990. 3596

nor phi n- 6- ylﬁ%@ﬁs;ﬁ@rﬁb’@*)@f‘htﬁiuﬁw Aurdinium hydrlde (140 mg, 3.69 mmol) in
Stetrahydro[1,2,4]triazol o[ 1,5-a] pyrimdin 2%1 -13-D-xyl o yran03|de (9)

To a suspenst?ﬁ"ﬁh)ff%roquﬁhl@lﬁﬂdli‘@ﬁﬂﬂﬁ@lmw&‘qm@ @mm@ung% -Brivel oy l-iNy

t et r ahydr of ty
550 pi val oy S REA SRR RS Gy R e B FERE B iarotold 5 (14
2, 4] tri aZO'a}bﬁr,:rﬁrdlra]ZFWTBJD sdy;ap 33%!(:1%3 Byxy{zmy r mpsndas( 8mrh@y0 iRy, 0.28

rrrml) in 5tetrahydrofuran (6 The reaction nmediumis stirred at reflux
for 1 hofr. gtrahydratisaal@ mis. added to destroy the excess |ithium alum nium

QXF’LL o, T B0 i S0 o Ry D o AR e T

purified a fdgsttoytthge@ase littRver famidilnPhasels Hremico@izaRity iS @roughi( pur e
H20 and then 80/20 (H20 + 1% ¢trifl uoroacetic acid)/acetonitrile) to renove

the salts. Aos(éédnElY@Qrdier dbt neshioplylorieasid solhiage The apastian medium is

chr omat ogr a Rt L 0
aci d)/ acet OWCEﬁ% af@o&%éggrso% h?sgdu%és é!]@ged: glr%{)c@éh &g% Fegéf&%
hydro[ 1102, @Haseazlmiodﬁatograpwa&@umnnu@lm 212@1}3146 ﬂaenyswmramrdeﬁ{w) in
t he form of ite crystals m;i 0% .

tritluoroacetic acid /acetonltrl e) to remove the salts.

A second purification by reverse-phase preparative chromatography (95/5

to 20/80 gradient of (H,O + 0.1% trifluoroacetic acid)/acetonitriie) affords

morphin-6-yi 5-C-(5-hydroxy-4,5,8,7-tetrahydro[1,2 4]triazolo[1,5~
15 alpyrimidin-2-yl}-B-D-xylopyranoside (9) in the form of white crystals (61
mg, 40%).

Melting point: 201°C

[0]**p = -118.4 (¢ = 0.5, methanol)

"M NMR (300 MHz, D,0): 6.80 (d, 1H, J 8.0 Hz, H-1), 6.72 (d, 1H, J 8.0 Hz,
20 H-2), 5.83 (m, 1H, H-8), 5.43 (m, 1H, H-7), 5.36 (m, 1H, H-5"), 5.29 (d, 1H,

J 5.5 Hz, H-5), 4.91 (d, 1H, J 8.0 Hz, H-1"), 4.52 (m, 1H, H-6), 4.51 (d, 1H,

J 9.5 Hz, H-5'), 4.32-4.20 {(m, 2H, H-9, H-6"a), 4.10 (m, 1H, H-6"b), 3.78 (1,

1H, J 9.5 Hz, H-4’), 3.68 (f, 1H, J 9.5 Hz, H-3"), 3.53 (dd, 1H, J 8.0 Hz, J

9.5 Hz, H-2), 3.40 (m, 1H, H-18a), 3.25 (m, 1H, H-10a), 3.12 (m, 1H, H-
25  16b), 3.05-2.89 (m, 5H, H-10b, H-14, NCHs), 2.35-2.11 (m, 4H, H-15, H-

>y

7.
¥C NMR (75 MHz, D,0): 131.2 (C-8), 126.1 (C-7), 120.5 (C-2), 117.8 (C-
1), 102.5 (C-1"), 88.3 (C-5), 74.9 (C-3"), 73.7 (C-B), 72.9 (C-2"), 71.7 (C-4"),
71.1 (C-57), 70.4 (C-5), 60.6 (C-9), 47.2 (C-16), 40.9 (NCHs), 40.1 (C-6"),
30 38.5(C-14), 32.4 (C-15), 26.2 (C-7"), 20.9 (C-10).
Mass calculatéd for Co7Hz4NsOg [M+H]": 556.2407, found: 556.3278.

Biological activity




Melting point: 201C [0]23D = -118.4 (¢ = 0.5, nethanol) 1H NWVR (300 Mz,
020): 6.80(d, 1H, J8.0 Hz, H1), 6.72 (d, 1H J8.0 Hz, 20 H2), 5.83 (m
1H, H8), 5.43 ém 1H, H7), 5.36 (m 1H, H5"), 5.29 Sd’ 1H, J 5.5 Hz,
H5), 4.91 (WO 2040/9680@B Hz, H-1'), 4.92 (m 1H, H BET/HRBA0Y/AS2446 J 9.5
Hz, H5'), 4.32-4.20 (m 2H, H9, H6"a), 4.10 (m 1H, H6"b), 3.78 (t, 1H,
J 9.5 Hz, H4'), 3.68 (t, 1H, J 9.5 Hz, H3'), 3.53 (dd, 1H, J 8.0 Hz, J
9.5 Hz, H2'), 3.40 (m 1H, H16a), 3.25 (m 1H, H10a), 3.12 (m 1H, H
2516b), 3.05-2.89.(m 5H. H10b, H 14, NCl-13), 2.35-2.11 (m ,4H H 15 H
13C NMVR (75 Mﬂ,grdé‘b):coi‘%ﬂ‘?% C. §ecotipd 1 (o Fhe 1 Byeslion. 25%‘1%‘?‘?% (C 1),

102. 5 (G 11)phdihadologidal triafdtPdéterdine théid-ahaldes effed. 9 (CG2"), 71.7
(C-4'), 71.1 (CG-5"), 70.4 (C-5), 60.6 (C-9), 47.2 (C-16), 40.9 (NCH3),
40.1 (C-6"), 3038.5 (C-14), 32.4 (C-15), 26.2 (C-7"), 20.9 (C 10). Mass

cctivitys, | i et mesbed e if PN anlY oP 6P caBleR SRk

phar macol ogiafahetinvaitiont on dehetiobpitve reflek r@spbgss were ffeelotmelTas ttisis
consisting in measuring the in vivo activity of the copgpounds of the
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nmeasured as a paln in at or. il-Flick" test Procedure The
anal gesic activity was determ ned by neans of the "tail-flick" test in nale
Swiss mce (lira ... Jhis test is based on the spontaneous
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Procedure

The analgesic activity was determined by means of the “tail-flick”

test in male Swiss mice (lffa Credo). This test is based on the spontaneous

15 nociceptive reflex of removal of the animal’s tail caused by a painful heat
stimulus (infrared source). The “tail-flick” test (D'’Amour-Smith test, 1941,
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-

20  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 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

25 the control animals, and arbitrarily represents the criterion for minimum
analgesia (0%). Two reaction fime measurements were taken before
administration of the product for each mouse, o establish a baseline
measurement time. A maximum time of 8 seconds was chosen as the
maximum reaction time so as not to induce tissue damage by burning the

30 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 freatment. The products were

administered subcutanecusly and orally at doses of between 1.25 and



15 nociceptive reflex of renoval of the animal's tail caused by a painful
heat stimulus (infrared source). The "tail-flick" test (D Arour-Smth test,
1941, Pharmacol. Exp. Ther.; 72: 74-79) consists, after admnistering a
product, in WheDHR0a70%se' s tail at tlle focal poi RCTIFREABSI0GRA4Ed
source so as to produce a nociceptive heat stinulus (surface tenperature of
about 55- 20 60C). The nouse's reaction tinme (RT) (latency between the
moment when 3hedigght beamis switched on and the noment when the nouse
renoves its tail) was neasured in duplicate at different times ranging from
20 mnutes to 120 mnutes after adm nistration of the product. The heat
intensity is regutadgd such that this renoval reflex is between 0.5 and 3.5
seconds in 25 the control animals, and arbitrarily represents the
criterion for niniffurfeawis ga¥aiaedodyr. tewcerapendsn afi e rRwiticsneries were

t aken bef.or Mt [.0p.LQf - roduct for each nouse, to establish a
basel i ne5ne§8§€é§r?@ﬁ?ﬁwwe‘?%&8% |(§uat§1'ti me of 8 seconds was chosen as the
maxi mum reaction -t ithe seaxasumnopetentaiduet snsigesicdacthite g BMRHI mgxt he 30
animal s, and iégi trarily regcresents the criterion for maxi mum anal gesi a

(100% . The 'Pe@pqhdainedier ¢ach eripeeid(aly? teabdestl gesics relative to a

control aninmal naot hYi t t € fﬁégp i stered
subcut aneousl y andt@ggﬁ?ﬂl}ip g%@gﬁse%{?? rﬂ@{ﬁ%ecy%sggﬂgwg &33&?@? g.l esul ts
The resul t s dulstaionedichocorhpeursmpowhis 53%t hralgesienvaombbaivedr, dpiseisent ed by
the foll ow ng, dat.a: .- ,.the maxi pum per.cen e of analgesic activity (%
VPE. e 1nd eI e diah Ecven R 6 Ao atih of Hkeemaguass and ha EDBO

(expressed in ”U/—k%eegfdt%%%gﬁ'é Bfa srchgct%fnfaﬁ%%avgn%%s for each compound

for which 50% anal gesia was obtained ; this is 10cal culated at a given tine

after adm nistration of the conpounds ; and - the duration of the anal gesic

' ' d . Th : . f | [ tivit % MPE
S doterm ned by TREPTIGENIAREHY FoaeT S apEe MEbadt SR ines Pt Penrrpr o

adm ni st r at ifgiA§ebRligex - RTpre-adm nistration). Anong t he nost
active conpounds whose activity was eval uated subcutaneously, by way of
exanpl e15nor phi n%6-yi BARE ( 5- hydr oxy(RI pestadministration - RTpre-

administration)*100/(RTmax - RTpre-administration).

Among the most active compounds whose activity was evaluated
subcutaneously, by way of example, morphin-6-yt 5-C-(5-hydroxy-4,5,6,7-
20 tetrahydro[1,2,4]triazolo[1,5-a]pyrimidin-2-y})-B8-D-xylopyranoside has a
maximum percentage of analgesic activity (% MPE max index} of 80% for
dose of 1.25 mg/kg and an EDsg of less than 1.25 mg/kg determined 60
minutes after administration. The analgesic effects are persistent and last
for more than 120 minutes via this administration route.
25
It is thus seen that the compounds according fo the invention have

analgesic activity.
The compounds according to the invention may thus be used for the
30 preparation of medicaments, in particular medicaments intended for

treating or preventing pain.

Thus, according to another of its aspects, a subject of the invention



20 tetrahydro[ 1, 2,4]triazol o[ 1, 5-a] pyri m din-2-yl)-6-D xyl opyranosi de has a
maxi mum percent age of anal gesic activity (/0 MPE max i ndex) of 80%for dose
of 1.25 ng/ kg and an ED50 of | ess than 1.25 ng/ kg determ ned 60 m nutes
af ter adm niWr 201006700 anal gesi c ef flécts are per FS/ERZOGAM 52446 f or
nmore than 120 mnutes via this adm nistration route. 25 It is thus
seen that the conpounds according to the invention have anal gesic activity.
gge conpounds ra?«ﬁoaardien@ mmphﬁpgr}z\/emﬁpou?m f@ﬂ;maue), S &ch écdxﬂité@ﬂge;falt
preparatiop of -nedicanents, in particul ar nedi canents intende or
treating or tﬁﬁwéwﬁh@ %\émaceuwrﬁvr@daceaw@%ﬁ éc'&!oﬁﬁ%ﬁgm%wa*yc% oirig of
formula (1),59 c@0g@ddi tion salt thereof with a pharnaceutically acceptable
acid, or alternatively a hydrate or a solvate. 5These nedi canents find
their therapeutic use especially in the treatnent and prevention of acute

or chroni.c pain, .especiall eri pher aj,n or pain associated wth
{nf anmabory di sdieae bsitesCHst find {nel et fodr Srpeqal, it he
osteoar t Nri tiretmBPORAA blvBntiG® Wi, adlAS B Hrbhic sémhrésﬁeéaaﬁfapﬁWal _
irritable bowel syndronme, neuropathic, nuscular, bone, post- 10operative or

m gr ai ne-r elR@RPIRN dsgabiatecharith isffamoaiwyr disehasedsucti abeadbritiel at ed or
Al DS-rel ate j . ... The ¢ ounds a rding, to. the.invention also
find their dquBaion e AMEERRFRETERuPRER. "ot e fetc i LBt Rone and
in particul afisédbet fied 1hitd016 ol tsyAliromeé endlire fBEHIE, emasasal, aldren post-
According to another of its aspects, the present invention relates to

phar naceélt i Queraibmpoyi thigrnesaiptadsi pjn, demiet i Rainpramdi pancerdeladepound

accordi ng tqﬁé@&%&j&g%g@ 8PA@§~?%I§@O§%$CGUH cal conpositions contain an 20

effective dose 0 ast e according to the invention, or a
pharmaceutically acceptable salt, a hydrate or a solvate of the said
conpound, and also at | east one pharnmaceutically acceptabl e excipient.

The sai d exci pi enth® &p@PEHBdE Recakties d ihetisveniorpalsentied reie Mse251or m and

the desi red ingie.cals 30MOLSHIALAOS sELRIBRNLEHRL oY Gh HaPRlfal RN L0

t hose skill ed
15 treatment of male premature ejaculation.

According to another of its aspects, the present invention relates to
pharmaceutical compositions comprising, as active principle, a compound
according to the invention. These pharmaceutical compositions contain an

20  effective dose of at least one compound according to the invention, or a
pharmaceutically acceptable salt, a hydrate or a solvate of the said

compound, and also at least one pharmaceutically acceptable excipient.

The said excipients are chosen, according fo the pharmaceutical
25 form and the desired mode of administration, from the usual excipients

Kriown to those skilled in the art.

in the pharmaceutical compositions of the present invention for oral,

sublingual, subcutaneous, intramuscular, intravenous, topical, local,

30 intratracheal, intranasal, transdermal, rectal or intraocular administration,
the active principle of formula (l) above, or the possible salt, solvate or
hydrate thereof, may be administered in a unit administration form, as a

mixture with standard pharmaceutical excipients, to man and animals for



In the pharmaceutical conpositions of the present invention for oral,
subl i ngual , subcut aneous, intranuscular, intravenous, topical, local, 30
intratracheal, intranasal, transdermal, rectal or intraocul ar

adni ni strat i \€) 20M/06€00&e principle oft7ornul a (1) PABOFR2008/048460sSsi bl e
salt, solvate or hydrate thereof, nmay be admi nistered in a unit
admnistration form as a mxture with standard pharnmaceuti cal excipients,
to man and aherfedasmbof of theeabovealisurdéersodr dibeasszove di sorders or di seases.
The appropriate unit forns of adm nistration include oral forms such as
tablets, soft or hard gel capsules, powders, granules and oral solutions 5
or suspensi ons, ! : : i Al i I,y anasal
and inhal ation agﬁﬁn?gﬁﬁgb%eﬁéi gfdr@,g %%ﬁﬁ#@@gdggggﬁa%ﬁé%ﬁﬁgﬁdgﬁeous, :

i nt ranuscul aas @blétat seiv enbasd gdndapsieationtdrer gmnurascaral osd rAohitkinsat i on
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of exanpl e, iahdBatibn admMhStaesh Oﬁ’om,mtﬁf)icfﬁl,C?%H@ﬁ‘néﬁic@bﬂ&ﬁl@néeuéhe
Cco

invention in tablet formmy conprise the follow ng mponent s: 15Conpound

accordi ng t dntra@usavientaroifb@venags Ndministiaties. Bmsy rsewil uadministration
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present i nvengiieriibdgnagbatieedliv chedmds ks fatideabor igiohe pat hol ogi es
i ndi cated above, which conprises the admnistration to a patient of an

effecti w& dose of a 25compound according to the invention, or a

phar maceut i cal |y gPGERF ! Gibb, U [WEHBKnRErafSh \BHE LY Rhpout

according to the invention in tablet form may comprise the following

components:
15 Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Sodium croscarmellose 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylcellulose 2;25 mg
20 Magnesium stearate 3.0mg

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

25 compound according to the invention, or a pharmaceutically acceptable salt

or hydrate or solvaie thereof.



What is clainmed is: 1. A conmpound of formula (1): (1) wherein: Rl
represents a hydrogen atomor a group (Cl-C4)al kyl; R2 represents a

hydr oxyl group, a thiol group, a groupg(Cl-C4)al kyl oxy or a group
thio(Cl-C4)alkyl; and n is an integer equal to 1 or 2; or acid-addition
salt, hydrate or solvate thereof. 2. The conpound of forrmula (1)
according to claim1l, wherein said conpound has one or nore of the
followi ng characteristics: RlL is a hydrogen atom R2 is a hydroxyl group;
and n is equal to 2; or acid-addition salt, hydrate or solvate thereof.

3. The conpound of %g}?@laﬁlw%cordi ng to claim1, wherein said conpound
I s norphin-6-yl 5-C

- hvd - 6. {- hetrahyd 1,2, 4
triazol o[ 1, 5-oci pyrl-rﬁ*Hpﬁli’g’%§é)°}f€ér’ﬁu§y{1§'p;?aﬁo;?Eje. ]
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R2 H
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wherein:

R1 represents a hydrogen atom or a group (C,-C,lalkyl;

R2 represents a hydroxyl group, a thiol group, a group

(C,-Calkyloxy or a group thio(C, - Jalkyl; and

n is an integer equalto 1 or 2;

or acid-addition salt, hydrate or solvate thereof.

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

R1 is a hydrogen atom,

R2 is a hydroxyl group; and

n is equal to 2; '

or acid-addition salt, hydrate or solvate thereof.

3. The compound of formula (I) according to claim 1,
wherein said compound is

morphin-6-yl ~ 5-C-(5-hydroxy-4,5,6,7-tetrahydrof1,2,4]

triazolo{ 1,5-o]pyrimidin-2-y1)-$-D-xylopyranoside.

4. A pharmaceutical composition comprising a compound
of formula (I) according to claim 1, or a pharmaceuticaily

acceptable salt, a hydrate or a solvate of said compound, and
one or more pharmaceutically acceptable excipient.



4. A pharmaceutical conposition conprising a conpound of formula (1)
according to claiml1, or a phanraceut i;]T%aI | y acceptable salt, a hydrate or a
sol vate of said conmpound, and one or re pharmaceutically acceptable
excipient. 19 5. A pharmaceutical conposition conprising a conpound of
formula 0) according to claim2, or a pharmaceutically acceptable salt, a
hydrate or a solvate of said conpound, and one or nore pharnmaceutically
accept abl e exci pi ent. 6. A pharnaceutical conposition conprising a
conmpound of forrmula (I) according to claim3, or a pharmaceutically
accept abl e sal tg A fydrat & ] BosRlodion &Smpeisihprocpmpoupdand one or nore
phar naceuti cal Sil ab e%ﬁ oG S SMim 2, of -a phimhfestticatlytreating in a
patient conpr? 9{% i HPST ek E%Q? 33)&1@(;89 Aig%ﬁﬁbﬁ({,g@ﬁi ve dose of a
conpound of facRTEPIE p§IteA BECA ‘f%gfg cla % OLiA.Mhar mceut i cal Iy
accept abl e sadre oF MG PIRENGFEUY t%c%eﬁtégé Frew Ig?uﬁﬁo hod for treating
pain in a patiefitA phapnaeeiicad GHMOSIERY ﬁ%‘n{i’ﬁ‘sgﬁ% at| gﬁg’ an effective
dose of a congPlinmnolz {Pracoduling o Ldesr & vy & PHEFAR 151(:51?1
phar maceut i cajdaepistsiehiph ydadte opa shlian S@d%}iﬂﬂ%‘t‘%dst eof . 9. A
met hod for trﬁﬁébpgﬂ@@i drihseepatalpnhcanpiable kagplaaki ni stering to said
pati ent an ef e?‘tAv o S ir@timprnopatiedt domprikimg(ddmawsor ding to claim3
or a phar nace’f'etmfgalto ysaﬁf%%ﬁ% é:‘i?éctﬁv‘érdcﬁ%dbﬂtaeq@mpmhdamﬁ t her eof .

formula () according toclaim 1 ora pharmaceut1cally accept-

able salt or hydrate or solvate therec')fd . .

8. A method for treating pain in a patient COMpIising

administering to said patient an effective dose ofa comgound

of formula (I) according to claim 2 or 2 pharmacentically

acceptable salt or hydrate or solvate thereof.‘ o

9. A method for treating pain in a patient COMpIisg
administering to said patient an effective dose ofa compoound
of formula (1) according to claim 3 or a pharmaceutically

acceptable salt or hydrate or solvate thereof.



