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BICYCLIC DERIVATIVES OF MORPHINE-6-GLUCURONIDE,
PREPARATION METHOD THEREOF AND USE OF SAME IN
THERAPEUTICS

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.

One subject of the present invention is compounds corresponding
to formula ()

in which:

R1 represents a hydrogen atom or a group (C4-Cy)alkyl,

R2 represents a hydroxyl group, a thiol group, a group (C4-Cs)alkyloxy or a
group thio(C¢-C,)alkyl, and

nis an integer equal to 1 or 2,

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

or solvate.

The compounds of formula (1) may comprise an asymmetric carbon.
They may thus exist in the form of two enantiomers. These enantiomers,
and also mixtures thereof, including racemic mixtures, form part of the

invention.




O—l‘ 1) isin which: Rl represents a hydrogen atomor a group (G -C4)alkyl,
‘R2 reE)rZasents a hydroxyl group, a thiol group, a group (G -C4)alkyloxy or a
group thio(Cl-C4)alkyl, and n is an integer equal to 1 or 2, 20in the form

of base or of ) PhhgeNn salt, and also in the for b .

sol vat e. w%ﬁé@@gzgggnds of formul a§( ) may corrp'r%ﬂng#ﬁg ﬁﬁgﬂsl C
carbon. They may thus exist in the form of tvvlo gpantloners. Thetse Corm
enanti oners, 25an ) 0, .ncl.udi ng_racem c xt ures,

part of the invenﬁ%n?Bﬂ&hHgaﬁénﬁgﬁp@Lﬁé PEPe ﬁﬂ?%]e('F)ca% r188Y an

anomeric carlmay eXistyn tryforei ot aioh B SSorh8FNTHe & 2P [ AnBRRIE  snd AR & and

13 anoners, and also a m xture thereof, f_orm part of" the |nv’ent|pn. T.he.
conpounds of TestyreItaerecf, feay ra eftherdnvendiondr m of bases or of acid-addition
salts. Such addition salts formpart of the invention.

5 The compounds of formula (1) may exist in the form of bases or of

acid-addition salts. Such addition salts form part of the invention.

These salts may be prepared with pharmaceutically acceptable
acids, but the salts of other acids that are useful, for example, for purifying

10  orisolating the compounds of formula (1) also form part of the invention.

The compounds of formula (1) 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.

In the context of the present invention, the following definitions
apply:
- a group (Cq-Cglalkyl: 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, propyl,
isopropyl, butyl, isobutyl and tert-butyl groups;

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

25 - a group (C4-Cslalkyloxy: a group ~O-(Ci-Calalkyl in which the
group (Cq-Cslalkyl is as defined previously; examples that may be
mentioned include methoxy, ethoxy, propoxy and butyloxy groups; and

- a group thio(C1-Cylalkyl: a group —S-(Ci-Culalkyl in which the
group (Ci-Cylalkyl is as defined previously;, examples that may be

30 mentioned include thiomethyl, thioethyl, thiopropy! 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:



The‘se salts may be prepared with pharmaceutically acceptable acids, but the
-salts of other acids that are useful, for exanple, for purifying 10or

i solating the conmpounds of formula (1) also form pa][t of the invention.

The conpoundyyes ) may al so exhst in the r

sol vatgg, I.e. i%éwga?g?én of associ ati otr?s or conbi n%ﬁﬁ?@@%ﬁ?‘gr nor e
water nolecules or with a solvent. Such hydrates and sol vates al Sﬁ 15 form
part of the i_nvent; ntext of the present invention, the

foll ow ng defi nﬁai’éﬁg“?ﬁgﬁ&%ﬁﬁ' group (G -C4)alkyl: a substituted or
unsubstituted, R2isarhysrox@@ronprerited, saturated aliphatic group,

contai ning between 1 and 4 carbon atoms; exanples that may be nmentioned

i ncl ude net hyl , Nd$ APVal Bdpyl , i sopropyl , butyl, isobutyl and tert-butyl
groups; a hydroxyl group: a group -OH a thiol group: a group -SH, 25- a
group (G -C4)alkyloxy: a group -0-(C -C4)alkyl in which the group

(G -C4)al Ryl is asAdwefrignthk pomp'omlndgy%f mr?tm €D éét&irdiﬁth((j)bméfﬁNénﬂBﬂQ'

i ncl ude met hoxy,,. et hoxy, propoxy an utyl oxy groups; and - a group
thio(Ci-C4) alrﬂé'i‘t!Orbm&yé{?p'%ﬁégd@PBW%WHh? ffpggfgea CORPAYNGup ( ;21-804) al kyl

is as defined previGHsiphin-8XABlesshhat ,&Htg_ 50 -Ql'??rﬂ}drB esl RSt 4y N

t hi onet hyl , thi oet hyl, r'?Eﬁ’hi oéﬁopycfe%ang tohl obut yT gro ps.[]I !’I s a ﬁygrogen
atom R2 is &]pyrimidiy2-y-Hipxylapdramosileequal to 2. o

10 PREPARATION PROCESS

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 ef 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 hydroxyt 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 iliustrates the reaction for the particular
30 example of morphin-6-yl 5-C-(5-hydroxy-4,5,8,7-

tetrahydro[1,2,4]triazolo[1,5-a]pyrimidin-2-y1)-B-D-xylopyranoside.

Reaction scheme 1




5Anong the conpounds of fornmula (1) according to the invention, - nmention

‘may be nmade in particular of the foll ow ng conpound: - norphin-6-yl
5-C (5-hydroxy-4,5,6, 7-tetrahydro[ 1, 2,4]triazol o[ 1, 5-

a] pyri m di n- 27gl>ePo/@6rgdgpryr anosi de. 10 ,4PREPARATI ON |§> 0 24+€ t he
text hereinbelow, the tern "l|eaving group” neans a gro t gégﬁ rstly,
protect a reactive function such as a hydroxyl or an am ne during a

synt hesi s and, secondly, regenerate the intact reagtive function at 15 the
end of the synthesis. Exanples of proté€tyng gro&and of protection and

deprotection neth are giv kan " P {ive G4 in Organi ¢ Synt hesi s",
G eene et at, 2nd tion (J W | ey}&/ Sons, Inc. w York). In the text
her ei nbel ow, t hg, | &aving gr oupo—r@als,ca: gr e o) may be readily
cl eaved froma n¥ [¥" by breaking 2 nSEarol yti c™BoN@s with | oss of an

el ectron pair. Thizs group may thus be réadily repl aéded wth anot her group
during a substitution reaction, for anple. Such | eaykQg groups are, for
exanpl e, hal ogens or an ag at ed hNIdr_nyI group suchl asl a

met hanesul f onat e, benzengBylf onat e, ate, acetate, . Exanpl es of 25
| eavi ng groups awmgupel er kg, es for pre ing themugaie giéw€n in "Advances in
Organi ¢ Chem stry ™, J. =i P hd *Eckeg H ey ¢ e, pp. 310-
316. Reaction Schems 1 bel ow | trates the react for the
parti cul ar 30exanpl eof nor pli n- 6-y15- C- (%- hyd roxy-4,5,6,&- tetrahydrorl
,2,4])triazol o[ I ] pyri mdin-2-yl)-13- D-xyl opyr anosi de. R ion schene 1
In a first step, ound , bear

the norphine rin «eximl e a pi

carboxyl ate grolip ¥n posi ol 17,

prot ect ed bef oretrame—er &xanpl e
function on the afB8fferi c ErRer i
trichl oroacetimdate group -CNHCEEI 3, to give conpound (8). The coupling

reaction may be performed, for® exanple, in the 10 preseéhce of a Lewis acid,

such as trimethyl & Jaiﬁlrsttsﬂé;;y%W&%?Eé&ﬁ@éﬁ%@&%ﬁgp kg@siﬁc% went

such as dichl oronet hane, at a tenperature o
Conpound ( 7) ©fif}e BOrphiasarie, for examplert eivaey grdipgand hdwingsamsasthed

described I ncRoiho@ReSsrofb &' postion™§9: mcahyerBe %%gl’edlgv’it O?:ér%%;%hnd (6)
5 protected beforehand, for example with a benzoyl group, and whose

hydroxyl function on the anomeric carbon is activated, for example with a
trichloroacetimidate group —CNHCCls, to give compound (8).

The coupling reaction may be performed, for example, in the
10 presence of a Lewis acid, such as trimethylsilyl trifluoromethanesulfonate

(TMSOTY), 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 et al., J. Med. Chem. 1972, 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 trichioroacetonitrile ‘and a strong hase such as 1,8-
diazabicyclo[5.4.0]Jundec-7-ene, in a solvent such as dichloromethane.




n 6) nay be obtained via activation of the hydroxyl function of
-Sgggﬂng §5§ V%en the activating group is a trichloroacetimdate group
-CNHCCI 3, the reaction nay be perforned in the 20presence of
tri chl or oacet WD 2010063008 strong base such as 1, 8- PCT/FR2009/052446
di azabi cycl o[ 5. 4. O] undec-7-ene, in a solvent such as dichl oronnet hane.
Compound (5) may be obtai ned beforehand via anomeric deprotection of
conmpound (4). For exanple, when the protecting group is a benzoyl
group, deprotectio (E of th }édroxyl group may be perforned in the 5
presence of hydrazy®®PERE at(e) ( edNHDE . beforehanidn vias earmmdessi¢ ep,

pr exa Ie |n t he
brcsence of 1 TPRENES b EampRuA (47 0est a*%ﬂg WREG3hE rotellingd d
t et r ahydr of urkenzoxyt grougp, deprole!ctic&rrqsbnhethyd@om gli'di\@p hﬂﬂpﬁé E@ﬁéﬁn@@% thg an

hen isol ated_in the ence of m neral acid such ydrochl oric acid.
tCoﬁpo:md 9) qrgs§lp|qfso€ %ﬁﬁ'@& a‘%ﬁltﬁ[@r(Nﬂ'bNérh @k'a@r@lQﬁbf a conmpound of gener al
formula (1). The invention is illustrated in a non-limting manner by the

exanpl es 15bel ow. EXAMPLE 1. 1.

1,2, 3,4-tetra-0- bdnz@ysec@m Stegl, umom paunidb 8} 1 r@&ed&eﬁaﬁéﬁﬁ&%ﬁﬁgﬂl b To
i n _pyridine m) at

Foom t enper at PR HIAERIER Hdns Priience of ISGIIN AbMIGKTBUES, IDi or | do
(102 i, 0. 8&Blvinlt)such &4 Félid?fy@?@'h%ﬂeat(tﬂg r‘é‘ﬂhx tPerard bP thdFSALHBH S

stirred overni ght at roomterrperature
10 mgdlum and then isolated in the presence of @ mineral acid such as

hydrochloric acid. Compound (9) is thus obtained, which is an example of 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/f-D-glucurononitrile

CN
CN Bz 0Bz

o M
Bz 0Bz BzO OBz
20 1a b

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 chioride (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 mL) and saturated sodium
chloride solution (200 mL). The organic phase is dried over sodium sulfate
and the solvent is removed under reduced pressure. The residue (yellow
30 oil)is triturated in ethanol (200 mL) to give a mixture of anomers (43.4 g,




25 ~di chl oromet hane (200 nL) and water (200 nL) are added. The organic phase
i's washed with 1IN hydrochloric acid solution (200 ni), saturated sodium
hydr ogen carbonate solution (3 x 200 nL) and saturated sodi um chl oride

sol ution (200Mmp-2010/0670082Nni C phase is d@ried over sopgcYRR20090524 t he
sol vent is removed under reduced pressure. The residue (yellow 30oi S

triturated in ethanol (200 m.) to give a mxture of anomers (43.4 g, 57%
in the form HA7%alie tMé'foﬂW }Sﬁfeagélloﬂ heyRaRt Olfhé\"@t?ﬁewﬁ' leBtrum in

deut eri ochl orof orm 3, n a/l3 ratio of g pol nt
209-212C. 1H dwmemmomm @m:&) shews anox/p.ratlo phR/120Ha+20H p, Har o) 6. 88

J d, 1H 13, J3.0 Hz, H1 13), 6.21 (t, 1Ha,
\(JS.SSH%HaH- 33‘{‘3"'5%5?8' %%32% 5(9 5 Hz, H4a), 5.84 (t, 1H) 13, J 4.0 Hz,5 6
1 1 ) .
H3 p), 5.71- ﬁmmoawgmcw 86810#3’0 g-hszéH%zb B. Hs%gh hsgs?l A

(d, 1H 13, J4.0 H 513), Hz, B5 MHz,
CDC13): 85165tHg, T Hz, 1-5408 6564d61|—|184J:£01—&3 16-118), (G2D)t, 1H84. A9IR8. O

6o, 2 5o, 0 (&l Yy ke, 7 F e bl 58 B i Bog A5 02HE B 5 1y,
61.9 (G5 a),5.p9-5%4 §n51(-|%)+1|4\@8ﬁ-2‘@| 4 ) e8l 64 Qm, Cﬁéf“ﬁl%ﬁ"é%)'%ﬁ%éﬂalm

614. 1427, found 614.
1,2, 3, 4- tetreﬁGl‘la@rﬁbﬁ553)cﬁt1ét(rdaﬁb165'$/5)l'!zddG)nyI opyranose BzOBz Bz

orepared pr ovi SUMMR(ISOLE EDEhET Jop e aafd o 369 i) 643 1had
bi s(tribupyl tC&b 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 q, C-3 a, C4 a), 67.4 (C-4 B), 66.7, 66.5 (C-2
B, C-3 B), 61.9 (C-5 a), 60.8 (C-5 B).
Mass calculated for C3aHosNOgNa [M+Na]* 614.1427, found 614.1422.

15 1.2, 1,2,3,4-tetra-O-benzoyl-5-C-{tetrazol-5-yl)- a/B-D-xylopyranose

ef

OBz
0Bz
2

To a solution of 1,2,3 4-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 cyclohexane/ethyl acetate) to give 1,2,3 4-tetra-O-
benzoyl-5-C-(tetrazol-5-yl)-a/B-D-xylopyranose (27.0 g, 59%) in the form of
brown crystals. The proton NMR spectrum in CDCl; shows an a/B ratio of
25 21.
Melting point 144-147°C.
'H NMR (400 MHz, CDCl;): 6 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



ox{de (3.70 m., 7.26 nmol) and trinmethylsilyl azide (28.7 nL, 216 mml). 20
.The reaction nmediumis stirred overnight at reflux. The solvent is renoved
under reduced pressure and the residue is purified by chromatography on 0
silica gel | ohexane/ et hyl ;acetate) to gégﬁy = ra-0-
benzoy1- 5- C—?vetrazo gﬁﬁﬁ) a/13-E>xonp§ranose (27.anﬁ% ébﬁ%#égforn1
of brown crystals. The proton NWVR spectrumin CDCl 3 shoms an a/ 13 razlo of
252/ 1. Mel ti 4 8 8.19-7.28 (m
2oba+20H 13, 2‘%&15—'7%@6 2'%% @ngBSéHSB d\/ﬁ%’a'y'g@ 50- 6. 4z(zfém 1H 13 +1Ha,
H1 p. H 3a),"*6.NNMR( {100l MHxz éD&b?. S69YG, 4632, G643 pcld, (CrNpH  41Ha

H4 13, H4a H2 F 5.90-5. 85 m 2Ha, FL%%, Fkéa), 5.66 (d)2 qﬁ J 9.0
Hz, H5 f3). 12801 r¢) 88.0ME-1 B89 (C8l asB2 0970 K504, TIHA, 6’96Q€DZQC—N)

éS“s“(c.l%i SERBag e Sa s b bd o kh eftulieifisy 0% (C5a. s

.Mass cal cxll afpgkd @Ic@ﬁ@ﬂz@gﬂ%%lz\k?fm][ a]‘i5971 ]b?ufm'r@ggfﬂli yl)

1,2,3,4-tetra-0-benzoyl-5 trirazol o[ 4,3 pyrim
a/ p- D- xyl opyranose (4a)

L,2,3, 4-tet 9 9 bﬁ%ﬁ%teﬁmf g%[)ehzoffll] é rd‘ ?[Zloi Qitrlazofg[wga py?’in% n-31 Z(I)Cdp D10

xyI opyr anose (4b)
o/p-D-xylopyranose (4a)
1,2,3,4-tetra-O-benzoyl-5-C-([1,2,4]triazolo[1,5-a]pyrimidin-3-yl)-o/B-D-
10 xylopyranose (4b)

0Bz ' OBz
43 4b

A solution of 1,2,3,4-tetra-O-benzoyl-5-C-(tetrazol-5-y|}-a/B-D-xylopyranose
(2) (3.0 g, 4.73 mmol) and 2-chioropyrimidine (813 mg, 7.10 mmol) in
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 1,2,34-tetra-O-benzoyl-5-C-([1,2,4]triazolo[4,3-
alpyrimidin-3-yl)-o/p-D-xylopyranose (4a) (1.8 g) and 1,2,34-tetra-O-
benzoyl-S-C—([‘!,2,4]triazo|o[4,3-a]pyrimidin-3-yl)-odB-D-Xonpyranose (4b)
(0.6 g) in the form of paie yellow crystals. The proton NMR spectrum in
CDCl; 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-a]pyrimidin-3-yl)-o/B-D-xylopyrancse (4a) and 7/3 for
1,2,3,4-tetra-O-benzoyl-5-C-([1,2,4]triazolo[1,5-a]pyrimidin-3-yl}-o/B-D-
xXylopyranose (4b).

The overall reaction yield is 74%.




A sol ution of
-1,2,3,4-tetra-0-benzoyl-5-C- (tetrazol - 5-yl)-a/f3-D xyl opyranose (2) (3.0 g,
4.73 mmol) and 2-chloropyrimdine (813 ng, 7.10 mol) in 15pyridine (38

nnL) is mai nygnesighered Ux With stirrigg overnight p qle@dgmzm

renmoved under reduced pressure and the residue is puri d
chromat ogr aphy on silica gel (3/7 cyclohexane/ethyl acetate) to give a

m xture of thy __ ) g ,
a]pyrlmdln-- jf Z Azotg

benzoyl- 5- G {Ho/B- Bqﬁytomz@hoﬂmé a] pyr| m d| n- 3 yl) al I 3 nyl opyranose (4b)
(0.6 g) inthe formof pale yellow crystals. The proton NMR spectrumin

CDCl 3 shows &H 29158 (14 ryclehexane/etbyl agatatedoner
1,2,3,4- tetraﬂ&gpgﬁéﬂ?fl.]%%bgcz 4]triazol o[ 4, 3-a] pyri m din-3-yl)-4-Dxyl op

yranose (4a)
1,2,3,4- tstréHQdm(Zmolwﬁiszﬂ@h?%QBl Ol ik, 15 @ P H-718h) dB 87 (m 1HpB,

AT,
n- 3y|) al f 3- 2 5 xyl opyranose (4b) (Teoveral reaction yield is 74%
Anal yses for l‘k5$ ar M-7'8),r&70- (D‘en’lzl'cbgz,lHSS @-¢ridl-7'ar), 8.64 (m, 1HB, H-5'B or H-

cycl ohexane! ik b AeLem @) Aiaran b, 764 (hBHE AR owonmoo”
573 (m 1ra o D D S 8L e, fRdled e 3 H%ié%gé*%‘ﬂ%%m

20Ha+20E113, BR7, (17 2 J ey
J 7.0 He, Hgﬁa)a QWS 1%%@91&;%2 lj%oé wmmﬁés”@q_lﬁadﬁ'?ngzg(r?t 1Ha,

e A ST E g e T e N
J10. O)Hz Hé%ﬂ ~’5§' gd"%@@%ﬂﬁ"é 0<|)+55§?§a5 8@&@[ ﬂadﬂ f‘&ég) ﬁ/Hz: coai3): 5

L05,0 165 2k ({0 9@%%@%%1{%65 ﬁﬁ#‘fﬁ%ﬁf?%‘é‘ﬁa“
C- 7' 13), 140134(@(@3@apr15§ 17(@93a o, 33- 8%[321354% (C—sfu éB@@ 1$§46 ?
132.5, 132.4, 130.2-128.3 (C aro), C 6 a, ), 89.7

(C-1a), 71.50fCTIF), k403 3@356rocC41tB),on4m15(c395 a?otr 6 1@)2134@ 134323 or
C- 413 or C 50 C 2a), C-213 or C-313 or G413 or C-513 69.5
o5 o€ ad e B 1885 1R 80585 180,2-1283 (Crasehs TR AUCH 24 Bor

C38H29N409 [ WY 03P e P09 6§871.598328 or G-3p or C-4B or C-5p), 70.6
(C-2B or C-3p or C-4f or C-58), 70.4 (C-201), 70.0 (C-2[3 or C-3B or C-4p or
C-5B), 69.5 (C-30: or C-40), 69.1 (C-30: or C-40t), 68.7 (C-5pB).
Mass calculated for C3gHzoNsQg [M+H]": 685.1935, found 685.1953

20
Analyses for 1,2 3.4-tetra-O-benzoyl-5-C([1.2.4ltriazolo[1.5-alpyrimidin-3-
yh-o/B-D-xylopyranose 4b |
Rf = 0.65 (1/4 cyclohexane/ethyl acetate)
Melting point: 188-190°C
25 'H NMR (400 MHz, CDCls): § 8.80-8.71 (m, 2Ha. + 2HB, H-5'q, H-7', H-
5'B, H-7'B), 8.22-7.30 {(m, 20Ha + 20HB, H-aro), 7.10 (dd, 1Ha, J 6.5 Hz, J
4.5 Hz, H-6'0)), 7.07-7.02 (m, 1Ha + 1HB, H-6'B, H-1a), 6.47 (m, 1Ho +
1HB, H-1B + H-3a), 6.27-6.16 (m, 1Ha + 2HB, H-40, H-3[, H-4B), 6.06 (m,
1HB, H-2B), 5.89 (dd, 1He, J 3.5 Hz, J 10.0 Hz, H-2wx), 5.73 (d, 1He, J 10.0
30 Hz, H-5a), 5.53 (d, 1HB, J 9.0 Hz, H-5B).
3C NMR (100 MHz, CDCl): & 165.8, 165.6, 165.3, 165.0, 164.8, 164.5,
164.2 (C=0), 164.0 (C-2'ct), 163.8 (C-2'B), 155.3 (C-3a'e, C-3a’B), 155.1




20 Anal yses for _ S
'1,2,3,4-tetra-0-benzoyl-5-C (EL 2,41tri azol 011, 5-al pyri m di n- 3- .
VO a/ P- D- xyl opyranose 4b Rf = 0.65 (1/4 cycl ohexane/ et hyl acet at e) I\/EIltl ng
poi nt: 188- 1940 2610406608 400 MHz, CDC 3%. 8 8. 80-8. ﬁﬁu’)@ﬂ%?hé

H5 oc, H7a H 513, H7'13), 8.22-7.30 (m 20Ha + 2

(dd, 1Ha, J 6.5 Hz, J 4.5 Hz, H6'a), 7.07-7.02 (m- 1Ha + 1H13, H 613,

Fi0 8 L0 e o el b Bl £l 1

6lg)5 H 51 3) .
;géakmizgoamzmcgczﬂ %a%r@ i’ggw (,dﬁ % 2)0166(5 g%%égts !L%)J 9@ @gcg‘%g 164. 2

7 - 0 (G533 L-50), FA93 ) C-4eD570.6
ngg) a) 16115g (ZGS%C?%B 2 34Efgm(@?m?a( C %150;4 E?ﬁ 0, o 7X 133, 4-133. 2,
130. 2- 128. 2 ((@ éﬂ‘ %Ojiﬁrz‘% 4 SQ' 5010. 6 (C 613), 92.9 (C 1(3), 90.0

(15 28 Vst e A o 200

for- C38H29N409 [ MtH] : 685 2524, found: 685.1953 1. 4.

i _ 5- di n-2-y1)-a/ pD- xyl opyr
2,3,4-tri - qe-{' éé?i 124]tr|aZO|O¢{]:tLrlaz§}oF¥“m in-2-y1)-

tri- -benzoyl-5-C-([1,2
D-xylopyranose (5b)

anose (5b) 5' 5-a]pyrimidin-2-yl}-o/p-

10

To a solution of the compound  1,2,3,4-tetra-O-benzoyl-5-C-
([1 ,2,4]triazo|0[4,3—a]pyrimidin-3-yl)-odB'—D—xylopyranose (4a) or 1,2,3,4-
tetra-O-benzoyl-5-C-([1,2,4]triazolo[1 ,5-alpyrimidin-3-yl)-c/B-D-

15  xylopyranose (4b) (500 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 chromatography on silica gel (1/4 cyclohexane/ethyl acetate) to give
2,3,4-tri-O-benzoyl-5-C-([1,2,4]triazolo[1 ,5-a]pyrimidin-2-yl}-o/B-D-
xylopyranose 5 (284 mg, 67%) in the form of white crystals. The proton
NMR spectrum in CDCl; shows an o ratio of 4/1.
Rf = 0.30 (1/4 cyclohexane/ethyl acetate)
25  Melting point: 133-135°C
H NMR (400 MHz, CDCl,) 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),




To a solution of the conpound

‘1,2,3,4-tetra-0-benzoyl-5-C([ 1, 2, 41triazol o[ 4, 3-a] pyri m di n-3-y1)-4-D xyl op
yranose (4a) or 1,2, 3, 4-

t et r a- 0- benzoWO 2000((670884] t ri azol o[ 1, 54@] pyri ni di n- é@?%g‘;ﬁﬁ

Xyl opyranose (4b) (500 ng, 0.73 nmol) in N Ndinet hylformamd ) at
OC i s added hydrazine acetate (101 ng, 1.10 nmol) portionw se over

m nutes. The ¥.@aci,orH Ned W@4B(tstH 190, P, - é\)ﬁﬁﬁ@ﬁ@r ggucegﬁbr éég e

hour s at roon]f_j erature.” The solvent is reno
o

and the resid » pbs V13- %&ﬂzzbw . E8% (cht Udr APDY Hn 1448)] 549, (B 4 3.5

cycl ohexane/ eHQyJ.I ng tq to gi ve
2,3,4-tri-0Obenzoyl-5-C 2 4]triazol o[ 1, 5-a] pyrim din-2-yl)-4-Dxyl opyran

ose 5 (284 ny CENMR é’roalmeizf @mg)‘fdﬁﬁahé&a{dfﬁéralaslsswe]ﬁ] pg(ﬁh ctrum
In CDCl 3 shows_ an f 1/ 4 cycl ohekane
acet ate) 25Me164- ﬁg(Cp )in155.24€-38%C1 5541 NOR7 (),41165 VHE-5'GDEBRR-FIX0t 11298_

anoner: 8 8.7 8.69 (m_ 1H,
romer: 8 B T 9904 Taelih. ok B BRI MF el Eer |

J 10.0 He, H-GBS(G:&)J,(t lH JlOOHz H4), 5.95 (d, 1H, J3.5 Hz, H—l)
5.88 (d, 1H 10.0 , 49 (dd, 1H, J3.5 Hz, J 10.0 Hz, H-2) 13C
NVR (100 MHz M@E)‘EFQWHSW fo&aaHashb:@r[Mﬂ-I]iB%’mema’ound 564.1661C=0), 5 164.9
(C-2'"), 155.2 (C-3a'), 128.2 (C-aro), 110.8 (CG-6'), 66.3 (C5). 155.1 90.8
(C-7'), 136.1 (C5'), 133.2-132.9, (C1), 72.2 (C2), 71.7 (CG4), 70.5
129. 3- ((Co3) ,1.5. 2,3,4-tri-0-benzoyl-5-C—([1,2,4]triazolo[1,5—a]pyrimidin-2-yl)-oc-D-

xylopyranosyl trichloroacetimidate (6)
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B
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To a solution of 2,3,4-tri-O-benzoyl-5-C-([1,2 4]triazolo[1,5-a]pyrimidin-2-
15  yh-oUB-D-xylopyranose 5 (650 mg, 1.12 mmol} in dichloromethane (15 mL)
at room temperature are added 1,8-diazobicyclo[5.4.0]undec-7-ene
(186 WL, 1.24 mmol) and then trichloroacetonitrile (2.2 ml, 21.94 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]triazolo[1,5-a]pyrimidin-2-
yl)-a-D-xylopyranosyl! trichloroacetimidate (6) (565 mg, 70%) in the form of
yellow crystals.
Rf = 0.35 (2/3 cyclohexane/ethy! acetate)



Mass cal cul ated for C31H25N408 [ M+H]: 581.1672; found 581. 1661 101.5.

. 2,3,4411- 0- benzoyl1l-5-C4[ 1, 2, 41tri azol o[ 1, 5-a] pyri m di n-2-y1)-a-D

xyl opyranosyl trichloroacetimdate (6) 6ocNi -iccl3 To a solution of
2,3,4-tri- O Wwozzy1o/06710dd 1, 2, 4] triazol ail, 5- a] pyri MPETIFR2000/052446

yl)-al/ 13- D xyl opyranose 5 (650 ng, 1.12 mmol) in dichloronethane (15 nL) at
roomtenperature are added 1, 8-di azobicycl o[ 5. 4. 0]undec-7-ene (186 pL, 1.24
nmol ) and thmnmg?bimfp@q@@mtrl le (2.2 m, 21.94 mmol). The reaction
mediumi s stire or 1 hour s at roomterrperature A sol ution of acetic
acid (70 pL, [Q%MIQ(G%OM@C%Y m) is added. The 20 phases are

over cod um <t WBfR F46RMGCERT.) & ¥ BT0TZ8 om o e berDob 86 IHna the

residue is puy ngot?yzgteﬁ]or{g g.q??) 7O SPH %@ 9ek ol B! 1,cR NG ttﬂaé-'gzed

bef or ehand by wa W th’a 5% sol ution triéthyl"amhe i'n eth ‘cet at e)
(1/1 cycl DhexdHe et Hnb'IL J28.5 Hzeﬂ-bﬂ)g)ﬁﬂﬁ @i Y&, J 10.0 Hz H3) 6.20 (t, 1H, J

y1) - a. D xyl oﬁﬁﬁléiyfhfé%ﬁﬂiﬂ% MY RRPLIABIE % 400 o o

yell ow cryst 5 H- g; 0.35 (2/3 cycl ohexane/ ethyl acetate) Melting point:
72- 73C[a]25D: 1172 (c = 0.1, CDCI3) 1H NWR (400 MHz, CDCI3): 8 8.81-8.76
(m 2H, H5 CH-NMR (B)BMHz , CDE;)NB) 16R60063.2916407 (I.‘F;Iﬂ)) Hear®)YC-2')11 (dd,

1H 3 4.0 He ) 7 (O=t¥ 1888 (&13a), 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 (C4), 70.6 (C-2), 70.1 (C-3)
69.4 (C-5).

1.6. 3-O-pivaloyl-N-ethoxycarbonylnormorphin-6-yl 2,3,4-tri-O-
benzoyl-5-C-[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-3-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  yl)-O-D-xylopyranosyl trichloroacetimidate (6) (1.5 g, 2.07 mmol) and 3-O-

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

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

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.

Hunig'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



57.00 (d, 1H, J 3.5 Hz, H1), 6.43 (t, 1H J 10.0 Hz, F173), 6.20 (t, 1H,
.J 10.0 Hz, H4), 5.81 (dd, 1H J 3.5 Hz, J 10.0 Hz, H2), 5.71 (d, 1H J
10.0 Hz, H5). 13C NMR (100 MHz, CDCI3): 8 165.6, 165.3, 164.7 (C=0),

(5375 1as0s; WOFoietend! (€ 32 ), 19048 (O T )s T3pETfFRAobaszans . )

133. 5-133. 2,
70.6 (C 2),

3- 0- pi val oyl
benzoyl-5-C

2,3,4-tri-0O hepzoyl-5-
yl)-11-D xyl
pi val oyl -N-e
di chl oronet h ,
trifl uor opret Rire8Usf(drhtgcigHexandieth§l ddetar!
stirred for

Hinig s bas
and then con
purified by

give the conpgUUNIR (400 MHz, CDCI;): § 8.80 (dd, 1H

129.9- 10128.2 (Caro), 11057 (CG6'),
70.1 (CG-3), 69.4 (C-5). 1.6.

164.0

PPRLE B BRRAABRTRNAL i Ba) s TydohEkafety acstatel 1o, 1 g,

To a sol uti ogivef the compound 3-O-pivaloyl-N-ethoxycarbonylnormorphin-8-yl 2,3,4-tri-

G ([1 2 4ltriazol of 1, 5- i modi ne2- 30
avdy-Crl] iflisiebalodt ralastaici6 P LBy

RSP PR R LLobllR i1y T 1

I gylopyoamanide ) (8hd 3- 0-

The reaction nediumis

3? mnutes at 0C and then for 1 hour at 25 room t enper at ure.
qling PanY: 181.8cfded, and the mixture is stirred for 15 minutes
pg rat AR der reduced pressure. The residue is

o 853 By D bl

y on si a gel (1/4 cycl ohexane/ethyl acetate) to

J 2.0 Hz, 4.0 Hz, H-5" or H-7’

3-0- pi val oyl - N- et hoxycar bonyl nor'nor phi n-6-y12, 3, 4-tfi O Ele’nzoyl- 5-C (‘)'[ 1, 2, 4]
triazol o[ 1, 58] {Ed.m ki d-20yH3,-7.8- ke xS pyr HAB'S,i 8E2¢BR (47,015, H344), i n t he

8" S AE[E .Y 40T 1 D0 Re ) 4 AN 6% el 1255 8N T

f orm of
poi nt :

15

20

1H, J 8.0 Hz, H-2), .21 (m, 1H, H-4’), 5.95 (t, 1H, J 9.0 Hz, H-3'), 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),
4.46 (m, 1H, H-6), 4.20-4.05 (m, 2H, OCHCHs), 3.99 (m, 1H, H-16a), 3.00
(m, 1H, H-16b), 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(CH3)s, OCH,CH3).

*C NMR (100 MHz, CDCl): § 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-6"), 99.4 (C-1'), 89.9 (C-5), 73.0 (C-6), 72.7 (C-3), 72.2 (C-2),

71.3 (C-4', C-5'), 61.5 (OCH2CHg3), 49.8 (C-9), 44.3 (C-13), 39.8 (C-14),

37.2 (C-16), 35.3 (C-15), 30.0 (C-10), 27.2 (C(CHa)s), 14.7 (OCH,CHs).

‘Mass calculated for CssHsaNsO1s [M+H]*: 990.356, found: 990.3596

1.7. morphin-6-yl 5-C-(5-hydroxy-4,5,6,7-
tetrahydro[1,2,4]triazolo[1,5-a]pyrimidin-2-yl)-B-D-xylopyranoside (9)



1H NVR (400 MHz, CDCI3): 8 8.80 (dd, 1H, J 2.0 Hz, 4.0 Hz, H5" or H7"),
.8.75 (dd, 1H, J 2.0 Hz, 7.0 Hz, H5" or H7"), 8.02-7.29 (m-15H, Haro),
10 7.10 (dd, 1H, J4.0 Hz, J7.0 Hz, H6"), 6.71 (d, 1H, J8.0 Hz, H 1), 6.52

d, 1H, J 8. 21 1H, H 5.95 (t 3")
z(s 75- 5. 69 (QVUZZOW&T(,)@H 8)(m5 47 (d, 4f’)H J 7. O(Hz ngﬁ}@lé%?% 1H J

9.5 Hz, H—5,523(m1H H7), 498d1HJ55HZ H5), 4.93 (m 1H,

) e T Kt e s, Gt e e S

g:gu :2),;4 g ig)éet;ah%gemzraﬁgg; Lglgmdém@ﬁmf 3a") i Bmg:% 7)., 136.0
a

(C 5 ), 133. PiSgcarhasyinqfmo g Eéz)g"( élg 'tﬂlég) 20@1575?@1%&3”%?3%'9[1) 5-99. 4

C1), 89.9 - 3 5 0

Y ), 61.5 Mg PP %‘3837'2“‘" 2&’5 @)13;225%(@9(01)1252 @?%9((8 16)

35.3 (C1%5), taﬁatﬁ)yc(rﬁfut@l) (6 &l)2 (C(CH3)3), 14 (OCI—|ZCI—IS) Mass cal cul at ed

for C55H52N5Q13 M+ 990. 356, .found: 990,
mor phi n- 6- y13Ne.188¢C mg@uln ugs@rwd at reflux for1 hour EthyI acetate is added to

25t et rahyd [ 9
To & suspens estrofthé e oottt hliarad did 12 e 8 aLgh (°)
t et r ahydr of utampH 8 Iury_)addmgadiblehyd{oei?]ibuc |azu|d sOlutiba. Thepeantion medium is

i n-6-
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t et rahydrof uran ( e reaction lum’i's stirred at ux for 1
hour. Et hyl &’dfbm{@@cets: midl)éabetonltrée)toolgennm tivecsadts. | i t hi um al umi ni um
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the salts. morphin-6-yl 5-C-(5-hydroxy-4,5,6,7-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)
'H NMR (300 MHz, D,0): 6.80 (d, 1H, J 8.0 Hz, H-1), 6.72 (d, 1H, J 8.0 Mz,
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 (t, 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-16a), 3.25 (m, 1H, H-10a), 3.12 (m, 1H, H-
25 16b), 3.05-2.89 (m, 5H, H-10b, H-14, NCH;), 2.35-2.11 (m, 4H, H-15, H-
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-6), 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 (NCH;), 40.1 (C-6),
30 38.5(C-14), 32.4 (C-15), 26.2 (C-77), 20.9 (C-10).
Mass calculated for Co7H34NsOg [M+H]": 556.2407, found: 556.3278.

Biological activity




A second purification by reverse-phase preparative chromatography (95/5 to
.20/ 80 gradient of (H20 + 0.1% trifluoroacetic acid)/acetonitrile) affords
nor phi n-6-y15- G (5-hyd roxy-4,5,6,7-tetrahydro[ 1,2 ,4]triazolo [1,5-

15a] pyri m di "AR 2016/087008Y! opyr anosi de {£) in the fPOTHR2009/652446t al s
(61 ng, 40% . Melting point: 201C [a]23D = -118.4 (¢ = 0.5, nethanol) 1H
NVR (300 MHz, 020): 6.80 (d, 1H, J 8.0 Hz, H 1), 6.72 (d, 1H J 8.0 Hz, 20
H2), 5.83 (m 1H, H8), 5.43 (m 1H, H-7) 5.36 (m 1H, H5"), 5.29 (d,
1H, J5.5 Hz, H-5)491(d 1H J 8 .0 H—ll_z 4.52 (m 1H, H6), 4.51
(d, 1H, 39 5 Hz, Hhe ), cczmswrzdszomcozmngwgo r@a)mvemtm rindeAvent 6" b) |

, 3.53 (dd, 1H, .1
g: Z)SHS ﬁﬁzﬁ‘aﬁ’@#ﬁﬁa%%‘i ggte&'}ﬂ'"'%ﬂ‘ﬁg%“a?%g%% F’Lﬁmét 1H, H-10<(31) 3.12 (m
1H H 2516b) 3.05-2.89 (m 5H, H 10b, H 14, NC/-13), 2.35-2.11 (m 4H,

H-15, H 7"). 13CNVR (75 Miz, D20): 131 2 (C-8), 1261 (C7), 120.5 (C2),
117. 8 (C 51) 102. 5936%&9'1?'8“%l@m@%vlngﬁhegn(wca?ctlwtyqfw@-qgmpqqn@s

30,0 (Nars), Aot Peerliyr ol g Robicfliyd réfet oo dyerd dhorfled. in' i) &
(C-10). Mass approatht it flatency 76l 2485 ARINANlsHToCRBHHve Orflekorerbionse6 B2 78.

Bi ol ogi cal activit -
g easur%d as a pain indicator.

10 “Tail-Flick” test

Procedure

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

test in male Swiss mice (iffa 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 time measurements were taken before
administration of the 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 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 treatment. The products were

administered subcutaneously and orally at doses of between 1.25 and




The conpounds according to the invention underwent pharnmacol ogical trials
‘to determ ne their analgesic effect. 5Tests consisting in neasuring the in
vivo activity of the conpounds of the invention on a nociceptive reflex
response wer NQe20t0/06@008n thi s approacts the | at enqCYFRIVDIO5I546 S

noci ceptive reflex response is neasured as a pain indicator. 10"Tall-Flick"
test Procedure The anal gesic activity was determ ned by neans of
the "tail-flidkigllgst in male Swiss mice (lila Credo). This test is based
on the spontaneous 15 nociceptive reflex of renoval of the animal's tail
caused by a painful heat stimulus (infrared source). The "tail-flick" test
(D Amour-Sm th tegiggJt241, Pharmacol. Exp. Ther.; 72: 74-79) consists,
after adm nisterim@ a product, in placing a nouse's tail at the focal point

of the infrared sdineceesuitsasottsinedofsrcend sanpeands Ver Rat invbhtidh Usre

(surface tenperatur f abo 55- 20 60C). The nouse's reaction tine (RT)
(1 at ency Det \R%%rﬁs?ﬂédﬁ%\hﬁ'lﬁf%’&ﬂ‘é’wgt(ﬁﬂial i ght beamis switched on and the

noment when the nmpu r i i S red J.n dupli e at
different times r angi%;lgrﬁ?}r?iom Bobér‘rqctr?ﬁtdeie \t/&% ﬁ@%ﬁ%&ﬁugg@wfgf E‘Z"r dimi A% rati on
of the produdndexjliebtdined fonsamhsidrypound g wiskdoselich that this renoval

reflex is between 0,5 %3 5 seconds in 25 the control aninmals, and
arbitrarily represeHlS (&%pressesh in gpofkoni sriresReadgs ta theosffegtive
reaction ti ngosBasHeaER Mo forwhicRes@d,e Nyl td .t roduct
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ti ssue damage by bugni he aniymals, and arbitrarily represents the
criterion for maxi nﬁpﬁ g%&"ﬂ@ﬁg‘? FaRgrsicCactional@ givan dos.. i s i ncreased by
the anal gesics relative to a control animal not receiving any treatnent.
The products were_adm ni stered subcutaneously and orally at doses of
between 1.25 and TB® pejrafagess dnalgesic activity (% MPE) és detamnmiédibyetiel or t he

conmpounds of | pon are 5Srepresented by the foll ow ng data:
t he maxi num @?@éﬁr‘%{]@gﬁu& " analgesic activity (% MPE max index) obtained for

each comgound (at%a tesMP@se),=- therFbaS-4@miHigssRA, | N o/ kg) -
corresponding to.the effective Sosgéf or ea(l:?l conpound for %PE% 50%
anal gesi a waldHtigiration):1004RTmax : RTiecdnainistrationh gi ven tine after
adm ni stration of the conpounds ; and
Among the most active compounds whose activity was evaluated
subcutaneously, by way of example, morphin-6-yl 5-C-(5-hydroxy-4,5,6,7-
20 tetrahydro[1',2,4]triazo!o[1,5-a]pyrimidin-2-y!)-B-D—xylopyranoside has a
maximum percentage of analgesic activity (% MPE max index) of 80% for
dose of 1.25 mg/kg and an EDs; 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 to 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



- the duration of the analgesic action at a given dose. The
.percent age of analgesic activity (% MPE) is determ ned by the follow ng
formul a: 15%VWPE=( RTpost-adm ni strati onRTpre- adm ni stration)*100/ ( RTmax -

RTpr e- adm ni 3(,?“ %ﬂ%@““ Anong t he Jgst act ive CW%{’Wt ivity

was eval uate ously, by way of exanpl e, norphin-o-y
5- G (5- hydroxy-4,5, 6, 7-

20
t et rahydr o[ 1; L L o) = L din-2- - 8- I r i de S a
maxi rru?/n pe£ c‘es'zn[’n ;gg@.telééorﬁégﬁa@&'ghgg #W@%iﬁéﬁﬂ@éﬁ@g%’n §$8§8%§ dose
of 1.25 ng/ _km@radf Wﬁh@@ﬂaﬁﬁab@ﬂ&aﬂl@@&cép%lé@biﬁg o@@_lt@hﬁﬁ'tﬂ%ﬂ/ ﬁonyﬂrﬁté €s
after adm nistration. The anal gesic effects are persistent and last for

nore than 1207 RiSA¥&8. via this adnministration route. 25 It is thus

seen that the conpounds according to the invention have anal gesic activity.

The conpounds according to the invention may thus be used for the 30

. preparati®n of nedhesgemiedicamentsr find thair tedasautniusel aspaclall fiortHg eati ng
or preventi ng_ pg_ign. ia medi canment s conpri si ng. a conpound. of formula (1),

or an additi SF2YREDt AR RISVERHiQM O aanie RicehrPNCaPRin. £spepiady| rerihedal or

Phacnnati Vel Yol Rcpain® aBtodlaf WAt infalhifafediseates S, 4 Bl

t herapeutic use especially 1n the treatnen revention

chroni ¢ pai nrheagpatoid| drthritisr | gdteoathnitis, nspondyditisy geatcivasadtivi Crohn's
i nfl anmat ory di seases, sych.as arthritis, rheumatoid arthritis,

ost eoar t hri t FSS3SEAM, IMitable %a&'@ﬁ SVQUFEIR | REUOPiNih TYSEHIZE s RPS-

irritableybo dr, QPR i ; , ne 0845 ~ak( tive or
m grai ne?? el ngaaq%’gi r?? rTIFnuI ar gﬂléfréa }ﬁéﬂ,‘é‘jﬁ@??l‘ r%@gf e%?@d‘?%%%%(e}gl%ﬁ%?’at ed or
Al DS- r el at eddjaiiates-related or Al ralstedqains according to the invention al so
find their use, as analgesics, in the treatnent of sexual dysfunctions and
in particular in the 15 treatnent of male premature ejacul ation.

According to anot ifae @mpbsndis BEELRIng 16 thé 95 GERtidnN4RBL filkd! théi dlseS ds0

phar maceuti cal conpositions conprising, as active principle, a conpound
accor di ng t oanalgesipgeint thentreatmeent offsexuat dusfunetiornsapd di piacticulaint tien an 20

har meoein | oRPP Ny PaR BB B RER s "or & solvate of the said
conpound, and also at | east one pharnaceutically acceptabl e excipient.
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 to the pharmaceutical
25 form and the desired mode of administration, from the usual excipients
known 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 phammaceutical excipients, to man and animals for



The sai d excipients are chosen, according to the pharmaceutical 25 form and
-the desired node of adm nistration, fromthe usual excipients known to

those skilled in the art. In the pharmaceutical conpositions of the
present invegyogufopeRgH . sublingual, 4gubcut aneousp m
i ntravenous, topical, local, 30 intrat chheaI i nt rar%@g ?ans%{‘%

rectal or intraocular admnistration, the active principle of formula (I)
above, or thed @ thereof, may be

adm ni stered | nﬂgéhnﬁ%r? 6;{3#% ﬁpé?‘%ﬁgog%%o& é@és% m xture with standard
pharmaceutical excipients, to man and ani nal s for the treatnent of the

above di sorders or, di seases The appropriate unit forns of

admi ni stration i nih@cﬁpp&?%”atredﬂ%f%méWfaaéfm'ﬁtﬁt'@ﬁ@n isgutle erahfarmsgich .
capsul es, po IR S

suEI [ ngual %g%glletsgl ntr afﬁ%@% flfa?:'suﬁe%ag)%uwl?j%?s grgbtrjge%aﬁgcr%l'aﬂ}%l%%} Sati on

admi ni st rat | onsﬂmmnonmgnb@hgualrIantmdad:rmnbtrad\ﬁmuh&ae@mlar intrangea) sed ar or
i ntravenous Eﬁglr}istrai otrm; rectal administration forms and i npl ants.
For topi cal TN i 3 "'l"ﬁ‘éa frmgs fRRierlgi trgnsdermal. | subektapROHBY be

used in cr earmrarﬂ@éc'ﬁlarobﬁtlﬁﬁa@éfﬂfs 'a‘agﬁlﬁi%ﬁ'ah&rq forms, rEé'taY"aé'drﬂfan‘??‘ﬂaﬁl ¢ a
unit admnistration formof a conpound accord eitnvention n tablet
formmy co nﬁeanfﬂneﬁmntavfagtmmaioamltcmloﬂ5mmpomp@uadscacﬂionﬂngotot he

i nventi on50. g nnltol 3. 75 Sodi um croscar Io e6.0 ng Corn
starch15.0 ng‘%éﬁ? ﬁ?%ﬁﬁ/ ICeeAIS 985 SNt i@88um st ear at e3. 0
ng Accorxfi ng to another of its aspects, the present |nvent| on also rel ates
to a method for treating the pathol ogies indicated above, which

conprises the adnBMi wayaef example, patihiénadministratieirf o vef dosempound

25compound. agegifingd 16 Ak FeMiGR" in”abigl 1Bk "HaTPSEHIpHEE' tne HSRSRnE™ ©

components:
15 Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Sodium croscarmellose 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethyicellulose 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 solvate thereof.



or hydrate or solvate thereof hydrate or a solvate of the Corrpounpl of
‘formula (0. 5. Pharmaceutical conposition, characterized in that it .
conprises a conpound of general formula (lI) according to any one of C ains

1to 3, or awohzg1mgerdogal |y acceptablg salt, a hy*@f#%ﬂé@{@ﬂ%e of

this compound, and also at |east one pharmaceutically acce excl pi ent .
6. Use of a conpound of general fornula (1) according to any one of O ains
1 to 3, for twergeasa saivate afthe capyiotiadeftfofmaulat(Heat i ng or ~ preventing
pai n.
5. Pharmaceutical composition, characterized in that it comprises a
compound of general formula (1) according to any one of Claims 110 3, ora
5 pharmacedutically acceptable salt, a hydrate or a solvate of this compound,

and also at least one pharmaceutically acceptable excipient.

6. Use of a compound of general formula (1) according to any one of Claims

1to 3, for the preparation of a medicament for treating or preventing pain.



