NEW MORPHINE DERIVATIVES Field of application The present
invention relates to new morphine derivatives, pharmaceutical
compounds containing said new morphine derivatives and their use for
ain _management and sexual dysfunction. Description of the context of
NE M%Wiﬂqﬁ- &R Eftrently the drug of choice to treat acute pain
whatever the intensity of the pain. This opioid drug is used in about 80%
of cases of postoperative acute pain. Despite a high efficiency, use of
morphine implies numerous side effects, specific to opioids, such as
Field'6FBBIRAt@APression, nausea, vomiting, inhibition of intestinal transit,
addiction and tolerance (Minoru Nariata et al, 2001, Pharmacol et Ther,
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receptors. Western Blot _analysis, FRET (Fluorescence Resonance
ManggeiRG reANsFs Ul @ BREFEIBB oluminescence Resonance Energy
Transfert) have highlighted monomers and dimers of these three types of
receptors. (George SR & al., J Bigl Chem 2000, 275 : 26128-26135;
Description of \hg spnjext pft VIadP1597-700 ; Gomes | & at., J Neurosci
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intengity of SHEw@Bs AR RIS UGS A5Rd it RBPHIgH b RhRaseRLh Hosiperative
acutedpiat, Deigid« ariighvesictsy syrthesizrstpiider ifiFRIsShaRRrciPYide effects,
better affi,ni_tggnd ag(e more efficient than monomers for p, Sand K . .
SPeciiidBt Rk GHPR. 8P, ISRKRINBIGFRIESEY C ORISR THNg. inhibition of
intestisdl -BaBsitT Reidualgesia RESMcARIHYFAVRRGMSAEMHNISEEIIDNPIBarmacol et
higher apd their duration of action, longer (W02005/063263). This latest
Ther {3 detistic enables to decrease the number of administrations while
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and other opioids, such as morphine, which exhibits a shorter duration of

Deltag@tivigl! PrIonsie ithiheefatnsiadics pedriBsaried reeptrs. 20Fstern Blot
anal;%@si RER®ED (Fluorescence Resonance Energy Transfer) and BRET

(Bioluminescence Resonance Energy Transfert) have highlighted monomers and
dimers of these three types of receptors. (George SR & al., J Biol Chem 2000, 275 :
26128-26135; Jordan BA & al, Nature 1999, 399 .697-700; Gomes | & al,,
J Neurosci 2000, 20 : RC110.). Dimers may be either homodimers or heterodimers.

This oligomerisation interfers with the physiologic role of opioid receptors and
constitutes a new therapeutic approach of high potential.

As a matter of fact, opioid derivatives, once synthesized under dimer shape,
show a better affinity and are more efficient than monomers for y, § and « receptors
(Hazum & al., Biochem Biophys Res Comm 1982, 104 :347-353). Their analgesic
activity, after intravenous administration, is higher and their duration of action, longer
(WO2005/063263). This latest characteristic enables {o decrease the number of
administrations while maintaining a maximal analgesic activity, when compared with
monomers and other opioids, such as morphine, which exhibits a shorter duration of

activity.



have shown a colocalization of p and S receptors on one hand and of S
and x receptors on the other hand, making physiologically possible the
existence of heterodimeric receptors. Such hypothesis has been

confirmed by FRET analysis, immunoprecipitation and binding profiles
(Rmy@aewname&:waat:z@eﬁ @2onTas8lr f Froml aNshanseicayic BBIntRC110.)
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These receptors are present in the central nervous system, especially at the
level of the dorsal horn of the spinal cord and also at a peripheral level (Stein et al,
1995, Ann Med, 27(2) : 219-21, Janso, Stein, Curr Opin Pharmacol, 2001, 1(1) : 62-
65).

Most identified side effects, such as respiratory depression, nausea,
dependence and addiction, are central effects. A way to limit undesirable effects
while maintaining an analgesic activity is to design opioids that both interact with the
peripheral system and slowly diffuse into the brain (C. Stein, 1890, J of Pain and
Symptom Management 6(3) : 119-124; Zajaczowska R, Reg Anesth Pain Med, 2004,
29(5) : 424-429 ; Likar et al, 1998, Pain 76(1-2) : 145-50 ; Tokuyama et al, Life Sci,
1998, 62(17-18) : 1677-81 ; Junien, Aliment Pharmacol Ther, 1995, 9(2): 117-26,
Dehave-Hudkins et al, J Pharmacol Exp Ther, 1999, 289(1) : 494-502, Stein et al,



Dehave-Hudkins et al, J Pharmacol Exp Ther, 1999, 289(1): 494-502,
Stein et at, 2 N Engl J Med, 1991, 325: 1123-1126). Indeed, activating
opioid receptors of the central nervous system seems to remain the most
efficient way to obtain an analgesia comparable with the one obtained
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poorly enters into the brain, because of itS hydrophilic nature. Its
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Medicinal Chemistry, 2005, 5, 585-594). M6G seems therefore to be an
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1968 (Hidetoshi et al., 1968) and its analgesic properties were highlighted
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. M6G and M6G derivatives especially at position 3 and EP .
it is rapidly eliminated by the organism. M6G shows a higher p affinity (or a

comparable one, depending on the studies) than the one shown by morphine,
whereas «x affinity is lower {Current Topics in Medicinal Chemistry, 2005, 5, 585-594).

M6G seems therefore to be an interesting basis to design an opioid as efficient
as morphine without its undesirable side effects.

M6G has been produced by synthetic ways since 1968 (Hidetoshi et al., 1968)
and its analgesic properties were highlighted in numerous publications (for instance,
Frances et al, 1982, Kilpatrick et al). EP 537 915 B1 and US 6046 313 patents
describe the synthesis of MBG and MBG derivatives especially at position 3 and EP
1086114 B1 relates fo a selective process of synthesis of § anomer of M6G.
WO 985/05831 application relates to the use of M6G by oral administration to treat

pain,



1086114 B1 relates to a selective process of synthesis of Q anomer of
M6G. WO 95/05831 application relates to the use of M6G by oral
administration to treat pain. 3 M6G derivatives have been described. For

instance, the EP 975 648 131 patent claims specifically protection for an
MBE Gl etlReptyesh&iaie theddrirsetibedn BasniBresfoRy-&18 975 648 BT
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derivatives by substitution thanks to a group carrying a thiol function or a
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alternative to M6G its derivatives, have been described in the EP 816
a suliysalpent AERACMENT FARlNEIMESRABEE Bigk\RISIDRRIFRRINILY and less side
effeceigrivatives showing higher analgesic activity and lower side effects
remains. DESCRIPTION OF THE INVENTION The main object of the ]
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and less side effects than currently used opioids. These derivatives have
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activifly drephaiicitidefdfiediaderehiggnical modifications, to interact with
receptors to either homodimer or heterodimer opioids, to show a strong

affinity to p receptors while inhibiting K and/or S receptors in order to

JdeyE SR IFOITRS dFefiE SN PRAIT AN have established that the addition
of a group carrying a thiol function on the carboxylic acid of the M6G

glucuronide group and the modification of hydroxile in position 3

espeeibiby G &t Hdnpiesenordeiablashebivet gasttes, preferably

showing both a strong p and K affinitry along with a strong analgesic
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. and then formation of a disulfide bridge. Litterature showed that disulfide

desi s could improve in vivo properties of

- to siowly diffuse at the central level, by modulating the hydrophobicity
of the made chemical modifications,

- to interact with receptors to either homodimer or heterodimer opioids,

- to show a strong affinity to y receptors while inhibiting « and/or &

receptors in order to decrease some side effects.

Inventors have established that the addition of a group carrying a thiol function
on the carboxylic acid of the M6G glucurconide group and the modification of hydroxile
in position 3 especially by an ether function would enable to obtain compounds
showing both a strong p and « affinity along with a strong analgesic activity. These
properties are particularly accurate with dimerized compounds or bivalent ligands,
obtained by oxydation of thiol functions and then formation of a disulfide bridge.

Litterature showed that disulfide bonds could improve in vivo properties of
active molecules : these bonds, relatively stable in plasma, are cleaved in cells
(G. Saito et al., Advanced Drug Delivery Reviews, 2003, 55, 188-215).



active molecules : these bonds, relatively stable in plasma, are cleaved in
cells (G. Saito et al., Advanced Drug Delivery Reviews, 2003, 55,
199-215). 4 The intended effect of these substitutions is a modification of
the pharmacologic profile in comparison with already known M6G

@Th@ti\_@?”ﬂ@ grelipdah Msitibﬁ@i_s%ﬁ?ﬁ@h‘%ﬁﬁi a Wev@ tomegbigadione of the
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avouring its crossing of the blood brain barrier (BBB). Litterature however
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(derivative of 6-codein- glucuronide) leads to an inactive and toxic
and e¥pRpiriit(sEEIghSIRI 7). Htdb slaftet Pos MBI MBIOSH RSB Beh, 53 (3),

665-GFFOrdnG iile PresenbioweplighysihAerforhEReXRECIets ARRLO0E). Inventors
ho application of these M6G derivatives regards sexual dysfunction and
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tadip sybelisitiaminreesiianadidly. thasdlone FRER LS Biivaif-codein-
glucREMHESYSEPR 49 Hieat REATRAHANE RiReUaHapdiARINeeR Shawipid litteralkiigotained

(Eledg;lm et, Safarinejad et al), for instance local application of analgesics
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Ofﬁﬁgéﬁﬁﬁ?éﬁpﬁbﬁm@@?%ﬂ%@@ém%@t%’%ﬁﬂﬁ gl dysfunction and
V,|aEra/deIta opioid receptor agonist (US 06 974 839). The present

espefriabyiidRa8abiamabice fidcuBtibunitderdrmiig (5feigaqy nafioanalgesic
admiRibtrRR P10tk BreRatNOdRCLtatio\ha¥hBERIA shown in litterature (Eledjam

et, Safarinejad et al), for instance local application of analgesics such as lidocaine,
tramadol injection (Safarinejad et al, US 23 186 872 A) or even use of
pharmaceutical preparations containing a mix of Viagra/delta opioid receptor agonist
(US 06 974 839).

The present invention relates therefore to a compound of Formula (A) :

wherein

the whole entity (A}, except for the X substituent, is calied Mr36G-NR1R2.S;

R1 represents a C4-Cyp alkyl group, the alkyl chain being possibly interrupied
by one or several heteroatom{s) chosen among O, S and N;

R2 represents a hydrogen, a C4-Cs alkyl group, saturated or unsaturated,
linear or branched, or an aryl, heteroaryl or (C4-Cs) alkylaryl group;



the whole entity (A), except for the X substituent, is called MR36G-NR1
R2-S; R1 represents a C1-Clo alkyl group, the alkyl chain being possibly
interrupted by one or several heteroatom(s) chosen among 0, S and N;
R2 represents a hydrogen, a C1-C5 alkyl group, saturated or unsaturated,

lifdarreprrasatiea, ¥tGRARY ohel& disipr (€ aubY dRpraseipapnsependently
oxygESPESRA YRCH&NR O Yc%?{%é?gﬁy??é% represe g (aAeReRde M Yrated or

oxygen or sulfur, R béing a linear or branched,

unsaispiedegrovideddhat ]%ﬂﬁﬂi@ﬂttﬁéﬁg‘gggﬂmerent than O-CH3; X
reRIeSERISEhiY A MRPoFARISH P Rf- V8- RUALRAFL MEHBS-NRIREZNR R,-S,

with R4 being a C1-C6 alkyl group that may contain amide, ester, ether

with Brkepintha (i feimdoiaepirshat spasrcanaiometids £KeeRipRyrbonds and
anfaganisteidtersbaea %t%éﬁ?%ﬁ%%“&@%?%&@ﬁl@t,When

R1is a stbstituted alkyl, the substituent may be chosen amorig the group
caskelgebacolds phgraeseplisatlyraraeptaiea@itated, an amino
group, a COORS5 group; a CONR5R6 group, R5 and R6 representing

independently hydrogen, a saturated or unsaturated C1-C20 alkyl group,
opfibreatfRduissa selstivtag adeyindharcuyptiuent suaaige, shasambRmeng the
grou&&éﬂ%@ti@ﬁ%@ en.aldsipee fynstieaandial - KFIeaRMRRN B2 Bnino group, a
substituted, the substituen may be a saturated or unsaturated Ci- C4 alkyl
COOgBsoPPere DIV R AAPIPa IS 8EEIRS ErfagRANG igdgRrRdpathoRydrogen,
a salllFa888UBr GARSIalRGL fa%'tﬁng%ﬁ«w%‘if&@ SiRenaiAeDsRalliRP 8N aryl, an
(BNTX), and 7-(5', 6'- benzo- -s_plro-mdanyl)nagltrexone BSINTX). When
het@f‘ﬂﬁiyiaK%@M@H@ht&@@ﬁﬁbhﬁﬁ‘c@oﬁo;d?ﬁ@lﬁ@@l—@’g@aﬁi"&@ﬁsﬁ@ﬂﬁw and/or a

ketonz-guanidinonaltrindole and nor-binaltorphimine (nor-BNI). The radical W is
linked to_R4 so as to retain its antagonist activity. When X represents a

raffeanFBBcuIRtIRES, hrisdksilueRbmaY R dHAAIEIAted REalgsaturated Cq-

Ca alwgﬁﬁﬂ\_lRle-S may either be similar or different. An alkyl designates a
saturated or unsaturated hydrocarbonated radical, linear or branched,

subsfrelorwaribsitiaed receptenanigpeRiup isfehessa riorRg the group
consisting of naltrindole, naliriben, 7-benzylidenenaltrexone (BNTX), and 7-(5', 6'-

benzo-2'-spiro-indanyl)naltrexone (BSINTX).

When W is a « receptor antagonist, it is chosen among the group consisting of
5'-guanidinonaltrindole and nor-binaltorphimine (nor-BNi}. The radical W is linked fo
R4 so as to retain its antagonist activity.

When X represents a radical Mg:6G-NR{R,-S, radicals R1, R2 and R3 on both
radicals Mr3s8G-NR1R2-8 may either be similar or different.

An alkyl designates a saturated or unsaturated hydrocarbonated radical, linear
or branched, substituted or not substituted. A C4-Cyo alkyl group refers to a radical
such as the one above defined presenting 1 to 10 atoms of carbon, preferably a
group chosen among a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, ferf-butyl,
pentyl, hexyl, heptyl, octyl, nonyl and decyl. A C4-Cs alkyl group refers to a radical
such as the one above defined presenting 1 to 5 atoms of carbon, for instance a
group chosen among a methyl, ethyl, propyl, isopropyl, butyi, isobutyl, fert-butyl and

pentyl. A C4-C4 alkyl group refers fo a radical such as the one above defined



such as the one above defined presenting 1 to 10 atoms of carbon,

preferably a group chosen among a methyl, ethyl, propyl, isopropyl, butyl,

isobutyl, tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl and decyl. A C1-C5

alkyl group refers to a radical such as the one above defined presenting 1
presgptngtd il HREMbAT FRThIaRSP aCiIbUD SR ShPssAPRRRINIMaky. ethyl,
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) group refers to a radical such as the one above defined presenting 2 to 6
isoprapythd Bt el SeErANN, R0 LRBLICAABNG &ri St Alkylpup refers o a
radicHICRIERYAshiHY o ifo BuclfEfmay  resbA il Nexieanihd $i&alkyrrerterably

refers to a radical such as the one above detined presenting 1 to 8 atoms
a JrRSHRFEHRIRRENR SGHHNp SBKEPERYhgSORIGRY!, Efﬁy?; (REpyLYl, tert-butyl,
pentyP AP REAEhCISOP diyd Eﬁﬁtybuﬁb/bﬁ@?ﬁ{k?ﬁﬁrb@ﬁymféi@ﬁb/ Ebaptelich as the

C1-C3 alkyl group refers to a group such as the one above define

one ghovenfisged BaESINGF dafBoR, RIS My R GIUpRIGERAP A YP chosen
amor'f@eﬁ"%eQﬂwLélF@myb&s%isgﬁg) Rpfold: (3 el Ssmyp BB RaqdPa group
e

such as the one above defined presenting 2 to 3 atoms of carbon,
such as than)aaherm daiveshPIRRSTIRA 6d4/8 GHoRYs M EHBRRKIERER\3 group

choseidraEnP 4aTatRyD prafsiRril @oasdhf oneaboyeallsiingd s eseaiintd la group
to 4 atoms of carbon, preferably a group chosen amgong a methyl ethB/I,
\ﬁgﬁ% ferably a group

suchgia 0 ROBRNY RPN BlRFER e 8.ty R 1P WbRFFCLT: B
chosERUaNaigSAmataM iRy groparbeaseomdiaaliipuhssituigt ant neft-bavng
preferably 6 to 14 atoms of carbon. Preferaply, aryl radicals according to

the W MBI AL ERLRFIINANT FRSHOMALSHBIBFATeRRRE s betituted

or nok; havintybrefehanyldfes nstarsas Bf SaMoA: Piriterndly aatrybaicals according
fluorenyl, Phenyl Broups, substituted or not, are gakrticularly favoHed. The
to. thg JRY AL AT HOSTEM A9 RERHC Heﬁm BhdasagRe (1-naphtyl or 2-

naph®@MsipiEhonerer FrtarAldieterantasausibasmtyoarith sl aodrenyl. Phenyl
oxygen,  substituted or not, havirlg Pr?ferablgc? to 14 atoms of carbon. For
9"°“%§a§h’ﬂ§t‘tb'?%drﬁ5 ot, are particularly favouréd.

The word ‘heteroaryl” designates an aromatic hydrocarboned radical
comprising one or several heteroatoms such as nitrogen, sulfur and oxygen,
substituted or not, having preferably 6 to 14 atoms of carbon. For example, one may
mention groups such as pyridinyl, pyridazinyl, pyrimidyl, pyrazyl, triazinyl, pyrroiyl,
pyrazolyl, imidazolyl, (1,2,3)- and (1,2,4)-triazolyl, pyrazinyl, pyrimidinyl, tetrazoiyl,
furyl, thienyl, isoxazolyl, thiazoly!, isoxazolyl or oxazolyl, etc.

The word « alkylaryl » designates an aryl-type radical substituted by an alkyi
group. Words « alky! » and « aryl » correspond with previously detailed definitions.
Examples of alkylaryl groups are tolyl, mesythyl and xylyle.

More precisely, the present invention relates to morphine derivatives

represented by formulae (B), (C) and (D) :



mention groups such as pyridinyl, pyridazinyl, pyrimidyl, pyrazyl, triazinyl,
pyrrolyl, pyrazolyl, imidazolyl, (1,2,3)- and (1,2,4)-triazolyl, pyrazinyl,
pyrimidinyl, tetrazolyl, furyI thienyl, isoxazolyl, thiazolyl, isoxazolyl or
oxazolyl, etc. The word " alkylaryl >> designates an aryl-type radical
substltutgé*:by an alkyl group. Words u alkyl " and " aryl >‘£’borrespond
Ely detailed deflnltlons Examples of alkyla}’ylfhr ps are tolyl,

|vat|ves represented by formulae (B), (C 3
QOPH HYOHR30R3 pq.l(kag.p;" NO

s RIS §-R10(B) ~H3H N HO OH R3 00~ R 3

R1=S-S-R4-\i JthN HO OH R3.0/50H q@ /R2
o] /R2 RZ\ 3 0
0 i ”Nm‘“o

R1-S—§&tR1 (B)

(€)

(D)

wherein R1, R2, R3, R4 and W are defined as per formula (A), radicals R1, R2

and R3 on both radicals Mr36G-NR1R,-S being either identical or different,

as well as one of their pharmaceutically-acceptable salts.

In a preferred embodiment, Y et Z in the radical R3 are oxygen. In another

preferred embodiment, R in the radical R3 is a C,-Cg alkyl, branched or unbranched,

saturated or unsaturated, preferably a C»-C; alkyl, branched or unbranced, saturated

or unsaturated, preferably saturated. In a particular embodiment, R3 is Y(C=Z)R with

R being a C4-Cs alkyl group, linear or branched, saturated or unsaturated, preferably

in Cq-Cs. In another particular embodiment, R3 is YR with R being a C»-Cs alkyl

group, linear or branched, saturated or unsaturated, preferably in C,-Cs.



N O R1=SH (D) wherein R1, R2, R3, R4 and W are defined as per
formula (A), radicals R1, R2 and R3 on both radicals MR36G-NR1R2-S
being either identical or different, as well as one of their
pharmaceutically-acceptable salts. In a preferred embodiment, Y et Z in

thiradipatRB ede ppsimenanherepreranig @mtibdimett{ R il khegroup or -
(CH%&“—N?@I B%j—%@%@@nawxg BrRncReA PR RRERCH AL 0 8, gaeferably

nsaturated, rably a C2-C3 alkyl, branched or unbranced, saturat
betweenrsandated, preferably saturated. In a particular embodiment, R3 is

Y 1z Rl BoRRIRE R Sk dritkyd I h HBSaS P PkeBshie b s rid T Biefrmulae

or unsaturated, preferably in C1-C3. In another particular embodiment,

(A) tr®is whergin FopeYyRAE Rreseakong@ugs e ol rbarasienatiss :
or_unsaturgjed, foge &%&V x‘%ioq:@s'gﬁtss IR PIeHRIEdePadifeatiB4n ethyl or
represents a -(CH2y"-C %()Z@ H- group or - (CH2), NH- C(O)-, wherein n is
an integer &1} Bet\en 1 and 8, preferably between 1 and 4.

Preferred W@%W@%Wdiﬁﬁc}ﬁﬁhe invention are compounds of

formulae (A) to (Dzi, wherein compounds present one or several following
characteristidsis atHesRBAlH FdirbsGREUPORNGIREre especially R is an

ethyl or iseaqpy . @19QLcRA MR- YHeseanApe/or - R1 is a linear alkyl
-(CH2)2- group; and/or - R4 is a -(CH2)2-C(O)-NH- group; and/or - W
represents WalBHEsRNIRHRIBIIPIE present invention relates to

coppayRdsif faraudae ifsiridy) raBessine BenpadnalioseandiBd B3 to (D)
linear alkyl -(CH2)2- group ; and/or - R2 is a hydrogen and R3 represents

whereliR, where R is especially an ethyl or isopropyl ; and/or - R4 is a
'(CHZ)Z'C@)'H%‘W&‘HQ@H%I\M WPG@%?RF%@@'HIWQ@HBE%?E)W ; and/or

- R2 is a hydrogen and R3 represents -OR, where R is especially an
ethyl or isopropyl ; and/or

- R4 is a -(CH2),-C(O)-NH- group and W represents naltrindole ;
and/or

- R1 is a linear alkyl -«(CHa),- group and R3 represents -OR, where R is
especially an ethyl or isopropyl ; and/or

- R1 is a linear alkyl -(CH2)>- group, R2 is a hydrogen and R3

represents -OR, where R is especially an ethyl or isopropyl .

In a specific embodiment, the compound has the formula (B) and both R2 are
hydrogen and both R1 are linear alkyl -(CH3),-. In anocther specific embodiment, the
compound has the formula (C) and R2 is a hydrogen, R1 is a linear alkyl -(CHy)z-
group and R4 a -(CH2),-C(O)-NH- group.

Asymmetric carbons comprised in formulae (A) to (D) may be of R or S
configuration.

Dimeric preferred compounds are represented in structures (1), () or (ill).



- R1is a linear alkyl -(CH2)2- group and R3 represents -OR, where R is
especially an ethyl or isopropyl ; and/or - R1 is a linear alkyl -(CH2)2-
group, R2 is a hydrogen and R3 represents -OR, where R is especially an
ethyl or isopropyl . In a specific embodiment, the compound has the
formula (B) and both R2 are hydrogen and bothqiéi are linear alkyl
-(CH2)2-. In another specific embodiment, the o'r pound has the formula
(C) and R2 is a hydrogen, R1 is a linear alky¢CHZ2)2- group and R4 a
-(CH2)2-C(O)-NH- grouRC Asymmetri mprised in formulae (A)

i e pred compounds are
represented in structuyes (I (1) o¢ (I 9 €H3"HN-OHOH/ \\ 000 O
0 0S-S,- -HOOfOH @HO G-(F\/\ OI—POH (ﬁr)NOH | CH3 (I):
M3iPro-6G-cya-cya- G-CH8-ci3 HMINfH_HO OH HO OH
CH3CH20 00 OCI—FZ,C C’;IOH H {5 O CS)

OH OH

(1) : M3Et-6G-cya-3MP-NTI.
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O\ _-/Ss\ % O (ll) M3Et-6G-cya-cya-M3Et-6G CH3 HNNH RO, HO

OH CH3CH200ONOOH OHNHOHH S-S (lll):

M3Et-6G-cya-3MP-NTI. 10 The ethyl group may be replaced by a methyl

tow%ive the compound C6G-cya- 3MP-NTI. Compounds of the present

iNVERIRINYhEYOP pRahed eiRiAeemhEnadaRHIMEP FbR the perasausl r§G-cya-
aMP.ugtinary skill in the art. The invention relates to a compound according to

the invention as a drug. The invention also relates to a pharmaceutical

cérrpramBiiefiahfrer aseakive phaRipa s e P iRe3BE vesH fpikipds known

from W@ﬁ%ﬁf@f&ﬂiﬁ% apmagaHbcally acceptable salts, such as for
instance and not limitatively an acetate, a sulfate or a chlorhydrate. The

pHAAYEDHEA &IHBESRIGLREURHIE A TREARILIRHIC IR SRR AR RIEFUI-

aWﬁ@DTM?ﬁIGr{%ﬂ%&@@@%@“W%t%éﬂﬁh@c@uﬁi@ﬁli%‘éﬁﬁ%@ﬁtidhecontaining as
arenteral administration, for instance, through injectable preparation by

. parent | .
activg EAORRIR 808 PidREAPOVHHESENRER FRMIBHNSIS PRaRRRElRPiRERRGR utically

acceplfisl @24 RInsinisiraicor fipisiasiancmdhietdmpBisveignstascpstedarsulfate or a
Chlorgranules, oral solutions or suspensions, either with an immediate release

Y%f%tt%longed release or even a delayed release ; the topic
adrRinisHatinacantesresisiierirapsgdrimis RthdanvestRicaNENgSar under

an apppazl'tggﬁgtgt orerrral,t eragg#séjing on the route of administration :

- the parenteral adminisiration, for instance, through injectable
preparation by subcutaneous injection or intravenous injection or
intramuscular injection ;

- the oral administration, for instance, through pills, capsules, powders,
granules, oral solutions or suspensions, either with an immediate
release or a prolonged release or even a delayed release ;
the topic administration, and especially the transdermic one, for
instance through patch, cintment or gel ;

- the intranasal administration, through aerosols and sprays ;

- the rectal administration, for instance through suppositories ;

- the perlingual administration ;

- the intraocular administration.

The pharmaceutically convenient vehicle may be selected among currently

used vehicles for each mode of administration.

In an embodiment, the composition may include another active principle.

The invention relates to the use of a compound of formula chosen among
formulae (A) to (D) and (1) to (ili) or one of its pharmaceutically acceptable salts for
the manufacture of a drug dedicated to the treatment of pain, in particular acute pain,
chronic pain, neuropathic pain, muscular pain, bone pain, postoperative pain,
migraine, cancer-related pain, lumbalgia, arthrosic pain, diabetes-related pain or pain
associated to AIDS. The present invention also relates to the use of a compound of

formula chosen among formulae (A) to (D) and (I) to (lll) or one of its

It



- the intranasal administration, through aerosols and sprays - the rectal
administration, for instance through suppositories ; - the perlingual
administration ; - the intraocular administration. The pharmaceutically
convenient vehicle may be selected among currently used vehicles for
pharreachutiocally obadantabiatioalisn b dhibotiateraaheeonipssidatgmagdicated to

' her active principle ;The | i lates.ta; fa
et G R ARG G ME R dBIER BIRAIRE, () or
orldhef frephat inveniivaliglatee prlsdosaltofbrotHeeatanemi aiiradt dndaugubject
) » P ) n i
comp{EHEF R 1B eE 7 AL BN POIHALE PR COBRITRELY formuta
choseanasorgaferpare [(Abilgid))aantbdle paidiBiberierathtiss phiarmaceutically

acceP@BIA SRR MRS Bé?nprigsg%{gvﬁamn(ﬁ*?&ﬁ%lagﬁﬁoﬁgﬁﬂéﬁ%ﬂ)lﬁc pain,

a compound of formula’chosen among formulae (A) to (D) and (1) to (1l )
musctanePsitits bongharracepaetayesetivptatfsaliBigathe, nﬁmﬁé_&ﬁﬂ@’@lﬁ pain,
|umba|3ﬁ£9a¢ﬁﬁ5-‘§£eaéﬁ1,tﬁﬁaﬂafag.r@raﬁsétﬁéﬂyafxuqaﬁwré%e&aa%égedfa%gms. Beside,

premature ejaculation. The present invention relates to a method o

the pres@mfeinventiam ielatesbiect awHinmkial taaimenéiay sexeabpysfitaptjons and
espe?f%%ie(?)trgﬂ?ﬁ\ﬂfea OTREAASHOT fRrmuilag GhRgN aEARsHGR VA MIKering  a

D) and (1) to (lIl) or one of its pharmaceutically acceptable salts.
therapgritaabylgfieirnisdaatop ArcenRME P ah forstbp s painmansiatgiulae (A)

to (DP&KY PORE HﬁL%WB@@F%PﬂQc@J@&%W&@Q&%&%‘%@%Pai”1

umbalgia, arthrosic pain, diabetes-related pain or pain associated to
AID® pesaet imvepiesdhihoermigierlaasaeanadnbel dpiradimenessn among

formSEEBA PSR ioRs Ak ﬂﬁ%?fe?i?&egﬁim@tﬁ%mﬂﬁaii adieMle salts for

comprising administering a ally efficient dose of a compound
the trepfrpiill 2idprisedr dheoigananial srxus @YSAHCtPRS (111) or one of its
pharmaceutically acceptable salts. The present invention further relates to
a compound of formula chosen among formulae (A) to (D) and (1) to (I11)
= < eAricautinaliEacceptable salts for the treatment of pain or
the treatment of sexual dysfunctions. DESCRIPTION OF FIGURES

Fig. 1:Synthesis of C6G-Cya, M3Et-6G-Cya, M3Et-6G-Cya-Cya-M3EL-6G,
M31iPro-6G-cya-cya~-M3iPro-6G and M3Et-6G-cya-3MP-NTL

Fig. 2 : Analgesic activity of compounds in the tail flick test.

Fig. 3 : Analgesic activity of compounds in the hot plate test.

Fig. 4 : Effect of compounds on intestinal transit.

The invention is not limitatively illustrated through examples beiow.

EXAMPLES

A. Synthesis

The different processes of synthesis implemented to obtain the Considered
Products are detailed hereunder. Reactional pathways are shown on Figure 1.

Reactions were followed by reversed phase high-performance liquid
chromatography (HPLC) and MALDI-TOF mass spectrometry. The products were
identified and their purity determined by reversed phase high-performance liguid
chromatography (HPLC) and mass spectrometry.
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Fig. 1 : Synthesis of C6G-Cya, M3Et-6G-Cya,
M3Et-6G-Cya-Cya-M3Et-6G, MS3iPro-6G-cya-cya-M3iPro-6G and
M3Et-6G-cya-3MP-NTI. Fig. 2 : Analgesic activity of compounds in the tail
flick test. Fig. 3 : Analgesic activity of compounds in the hot plate test.
Fig. 4 : Effect of compounds on intestinal transit. The invention is not

Iingggtiv IYei usgg@gcthao P\t éasrpsoles below. EXAMPLES A. Synthesis
The-g#éerﬂ"mmeﬁeé-#%n%m' implemented to obtain the
ComsideastoPraduoctsrase distatsheheyaienrRenstiogal sathedystaranhydrous
. jqur ctj ere fol y [rever : .
sime e SR R0rS SR iR, oveine
glucgpeitmiiofrywahedsied adtsvwkseoldtotifiet amhyssp by detbdngded by
re p igh-perforn: Qi t C
R BT RS ATE IPAON M AB0) and the
reactoiofdaceivitennsiof battetne Idrondisolguivaleatthgtihsmnzotriazole-1-yl-oxy-

U | o . ; n _
v o A AT O R A AL AR Ly ihcea
DMFD®F 2241/ Iwai@ ok drittstbedirsagtspyletiylaraing HENE Ajifiedte at  room

tempg?%gpea@g,ﬁl;g Srﬁ%Eﬁ%r' placed into an ice bath (0C). 1.2 molar equivalents
of benzotriazole-1-yl-oxy- tris-pyrrolidinophosphonium

helagl udrs s fiideg PyBO H)artidaduesdbhiyedddiog BMVF aotasghivieatents of
o (0L ' QN mj hep: stirre t er KW 40

s e i e oS B S & ey F101%
214géq&iﬁér&ﬁo@ﬁt%@%@ibﬁxﬂwmﬂﬂmmﬁm@EéerW@mﬁmiiﬁaLC-

INEURIRETIEAQER i1l Aleindio SRl FREIRANGPIOfHEINAS 635 -

purified by preparative' HPLC. 10.3 mg of C6G-cya were obtained afte
MTFfyopbibatidity MeShe = bRII=PATA = 648 - Purity : 98% - Yield=93%.

Example 2 :Synthesis of M3Et-6G-cya Synthesis of M3ET-6G :

Example 2 :Synthesis of M3Et-6G-cya
Synthesis of M3ET-6G :

In a reactor, 1 molar equivalent of morphine-8-glucuronide 2H,0 (M6G) was

pourred and solubilized in water at 100g/l. 5 equivalents of cesium carbonate were
added and the mixture was stirred during 5 minutes at room temperature.

A volume of dichloromethane identical to the volume of water was added to
the mixture. 5 equivalents of bromoethane and 2 equivalents of tetrabutylammonium
hydrogen sulfate (TBAHS) were successively added. Stirring was maintained at room
temperature during 72 hours. The product was purified by preparative HPLC.

A Nuclear Overhauser Effect (NOE) experimentation by proton Nuclear
Magnetic Resonance (NMR) showed that the ethy! group was carried by the oxygen
atom in position 3 of the morphine derivative. In fact, the controlied irradiation of the
ethyl group disturbed the sighals of phenol aromatic protons.

45.8 mg of M3EL-6G were obtained : [M+H]"'= 490 - Myra= 603 - Purity : 93% -
Yield=55%.

Synthesis of M3Et-6G-cya
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In a reactor, 1 molar equivalent of morphine-6-glucuronide.2H20 (M6G)

was pourred and solubilized in water at 100g/l. 5 equivalents of cesium

carbonate were added and the mixture was stirred during 5 minutes at

room temperature. A volume of dichloromethane identical to the volume of

wémerava@adtwd @ thwlaixteguiBalguisalohtsaybiramoetithingdapchioride were
soiubq%\ﬁalﬁ{g o%! 5}%‘@’?'@80!9%@/9{% E-t%ltg%ﬁo( é&lé%; mto DMF at

SUCCGSSIVG Irrng was malntalne at room te perature urlng

%glwah?oawedhd mewooﬂb@e@ymté@k&ﬁmﬂ ALoclanagidaients of DIEA
wereoé’c?cfgéusﬁteflf tQ}'%)s etBt?}‘)g‘ﬁf‘ é’MdDrPt?Wtﬁi’e@dbuMﬁ%%'cof PyBOP

Resonance showed att group was carried by the oxygen

priorlytiepiuiifbzssk mﬁoﬂﬂﬁléfrﬁéqjhmﬂd’ﬂm% In fact, the controlled

'”éﬂtﬁh@“@ééhﬁta‘%mxlr%&% %6%%?&58@'@1?@'%8 aﬂgleﬁ‘ﬂ'o%ﬁ%mﬂ%n 2.5 molar
protons 45.8 mg of M3Et-6G were obtained

equivRIRINS: QQ%Cwla&M@ynﬂteswaiﬁMﬁE%@3&%@32&@('r@e@toragded After
4 hOL'ITFQ I%‘i‘ esCIHtY NseOT CoSIaRIRg:giy dﬁ?@'?ﬁ'@&d@? "GasOphizes By 0Bre parative
F at 71g/I"'1 equivalent of M3Et6G priorly solubilized into DMF at
HF’LQVas added. The mixture was diluted with DMF and 4 molar equivalents of
D\ WedeAdd8 e Bee £6aGRWaeqaied 19@GARd MR = 662 - Purity :
equivalents of PyBOP priorly solubilized |nto DMF at 23g/l were drlpped
95% St‘(rm’@-\ﬁﬁ@mamtamed at room temperature during 3 hours, then 2.5
molar equivalents of TCEP solubilized into water/TFA 0.1% at 219/l were
added After 4 hours of stlrrln the reductlon ended. The product was
i ' < AS adaEl=twere obtained :

[M#ﬂ re%%p MTﬁ&a@%WéﬂéﬁY Of%ée%%@%%m%%as solubilized
into la%H:thesls of M3Et-6G- -cya-cya-M3Et-6G In a reactor, 1 molar gciuwalent

vab8fafedmpirbenisae s M Le-a@ priary-segilizeshiia DMF at
97 gﬁ%’é@'%ﬁéﬁ '\63%% -SYRIRHRINS A Blire Diia ME %87%\&%@ and the

added. 5 molar equwa lents of pure DIEA was then introduced and the
mlx"'-tfﬁ’x‘f!ﬁ‘é R’ fo D iaR Ratihad Mﬁb%‘é‘éﬁl‘%’[érﬁg %YWB@P'Ub'“ZGd

into BAlMPilizesh o g/l were dripped. Stirring was maintained at room temperature

during 3 hours. Then the product was purified by preparative HPLC.
40.5 mg of M3Et-6G-cya-cya-M3EL-6G dimer were obtained : [M+H]"= 1096 -
Myea= 1322 - Purity : 95% - Yield=81%.

Exemple 4 : Synthesis of M3iPro-6G-cya-cya-M3iPro-6G

Synthesis of M3iPro-6G :

In a flask of 10ml, 1 molar equivalent of MBG is solubilized in water at 100g/l. 5
molar equivalents of cesium carbonate, 2 molar equivalents of TBAHS, 1 ml of
dichloromethane et 5 molar equivalents of bromoisopropane are added. The mixture
is stirred at 45°C, reflux of dichloromethane, overnight.

Dichloromethane is evaporated and the product is purified by preparative
HPLC.

61.7 mg of M3ipro8G are obtained : [M+H]"= 504 - Mrga= 617 - Purity : 85% -
Yield=63%.
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into DMF at 22.9 g/l were dripped. Stirring was maintained at room
temperature during 3 hours. Then the product was purified by preparative
HPLC. 40.5 mg of M3Et-6G-cya-cya-M3Et-6G dinner were obtained :
[M+H]'= 1096 - MTFA= 1322 - Purity : 95% - Yield=81 %. Exemple 4:
Syithéhesis MBM3IPeGGfyacyracvaiMIiB®-8fnthesis of M3iPro-6G : In

ﬂi”? Offunh Lipar ?qH%?é‘?”“g MG 58f QUiged, IWé‘Eﬁ(?Qr&F&Qgé'nde is

molar equivalents of cesium carbdnate, 2 molar quwa ents

SO|Ub1EIﬁﬂd)ﬂﬂﬂﬁbﬁlM5rﬁéth'hﬂ@'fét & molar equivalents sifdvitiiedifroptngyaselubilized
into Bted: HBOISMI S dacH e fiaty SRARIRL PHORaPRERAFe EMIBlbduced

lorome ane is evaporated and the product Is purlfled by preparative
and HeLOIEUE iy edNBihiect’ @r@@dtaﬁﬁé‘@d [RI4HIE: SominvtesAZ Bal7 2.4 molar

equn%‘ﬂéﬁi’s %?cypygdﬁ-{d ﬁ)/f’y Js‘bém@&&'ﬁr%'\/ﬁbﬁﬁo BOENHRYEMIRREGnd the
In a Falcon tube, 1 molar equivalent of cysteamine.dihydrochloride Is

mixtugelib B BN DM empo@iurerorigduivalents of M3iPro-6G priorly
sqhkilized @,tméy\gf } ﬂl@éq_@q_c@d 5 molar equivalents of pure

DIEA are then intro uce and the mixture is cooled to OC and stirred

dlﬁﬁ@ gginofed FRePrOG evaray alRiRrentorrsy mbtaipgasrly Bditidlized 123 -
Mrpalk %@MF@&?O@é%e 2fldgdany the mixture is strirred at room

temperature during 1 h. Dimer is purified by preparative HPLC. 46.4 mg of
M3|Pro 6G -Cya- cyathl\/l3|Pro GG are obtalned M+H

— 1123 MTFA=

M3Et 6G cya 3MP NTI Synthe5|s of 7 Nltronaltrlndole In a flask, 1 molar

qsyvalent of Naltrexone HCI 2H20 and 1 molar equivalent of
népesisniydbitipaaltandriguced in a 50/50 mixture of hydrochloric

aqwl e glgcirkreRliaadbANAgExIRE MEFUR S HiEEd MR8 equivalent
6h30 at 85C and then cooled at OC, neutralized with a saturated NaHCO3

of (2sptiaphemddviiargesare introduced in a 50/50 mixture of hydrochloric acid
37% and glacial acetic acid at 57g/l. The mixture is stirred during 6h30 at 85°C and
then cooled at 0°C, neutralized with a saturated NaHCO3; solution and extracted 3
times by ethyl acetate. Organic phases are pooled, dried on sodium sulfate, filtered
and evaporated under reduced pressure. The obtained solid is then purified by
preparative HPLC.

90mg of 7’-nitronaltrindole are obtained : [M+H]'= 460 - Myea= 573 - Purity

92% - Yield=43%.

Synthesis of 7’-aminonaltrindole

in a Falcon tube of 50m{, 1 molar equivalent of 7-nitronaltrindole solubilized
into ethanol at 34.6g/l is introduced. An excess of Raney nickel (50% in water
suspension) and 10 molar equivalents of aqueous hydrazine are dripped. After 1h of
reaction, the mixture is centrifuged, the alcohol phase is recovered and ethanol is
evaporated under reduced pressure. The obtained residuum is re-solubilized in a
minimal amount of water (TFA 0,1%) / acetonitrile (TFA 0,1%) 50/50 and injected in
preparative HPLC.

44.1 mg of product are obtained : [M+H]"= 430 - Mrea= 657 - Purity . 95% -
Yield=43%.
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times by ethyl acetate. Organic phases are pooled, dried on sodium

sulfate, filtered and evaporated under reduced pressure. The obtained

solid is then purified by preparative HPLC. 90mg of 7'-nitronaltrindole are
obtained : [M+H]+= 460 - MTFA= 573 - Purity : 92% - Yield=43%.

Synthesis of 7'-aminonaltrindole In a Falcon tube of 50m1, 1 molar

el f £-nitro ' lized into ethanol at 34.69/1 is
in%lﬁgé&ﬂnz%%éég?%%%qﬁgé £n?'lic el (50% in water suspension) and 10

mdtaa digstal2ntsaidngoedaanidralincace @hppate Atbbiize istrtamsgtone at

0 L R SRR 0, o7 (5 A PRIBAR B soctm

carbopaislubitzedded withimah@issurobivetisie(Tioa!0teothe aaesteieile I(TE Anixture
o - " ; ¥
L AR b ing 2 SRR
Syhitee SIS 30rrigTo)g 8 hvpr: SMPPRT S K oStolarie quivprAts diwith rotavapor
and t%@%%‘@ﬁ%@%&&&ﬁ?l&?%'QH&@:‘?@&.@B‘%&B 8399%%894%8%?@'5@&8&;5 phase

_ cystamine 2HCI and 1.6 molar equivalents of sodium carbonate ar _ _
is extgaéerith diohiespmsthasadenddhiacrgenicerirsephyashedrsussrisively with

KHS&?HKH’E%W?E%@W&(@P is added for doubling the solvent volume. After
2h30 stirring at room temperature, acetone is evaporated with rotavapor

antheeftstbineapsispeiass is sbiapilideadnionicegiemeswplatenciitered and
evapBRLRAUSRIASR ISR RIS Py FCATOMR %@%Qrtﬁﬁﬁ&%ﬁ%?aﬂ%ﬂéﬁs[wm*:

washed successively with KHSO3 and satdrated NaCl. The final organic
598 pHAgitys Bete dridgldn¥dium sulphate, filtered and evaporated under
reduced pressure for providing 2.53g of Fmoc-cystamine : [M+H]'= 598 -
Purity : 95% - Yield=96%. The disulfide bridge reduction is carried out by
sollsiliding!fide bied aeurietio i aribey QuyeSPldODRIF] 78g/pEggUIValent

of F@\%@ﬁ&q&ﬁnﬁ@@f&@mﬁ% g%@%ia%&%ﬁg&?@%%p@m&%ﬁ@ of Tris(2-
carbg;gt ysi?puholslgﬁing] t(oTv(g%tg; (pr’éorfy soi)u?agiisedg into water (0,1%TFA) at 400q/L.
After 1h stirring at room temperature, a large excess of water is added and the
mixture is extracted with dichloromethane. The organic phases are pooled, washed
with saturated NaCl, dried on Na,SO,4 and filtered on fritted. Dichloromethane is
evaporated. The product is then precipitated by adding water (0,1%TFA), filtered on
fritted and solubilised into a mixture of H,O (0,1%TFAYACN (0,1%TFA) (25/75) then
fyophilized.
252 mg of product are obtained : [M+H]"= 300 - Purity : 95% - Yield=50%.

3 molar equivalents of 2-2’-dithiodipyridine solubilized into dichloromethane at
1229/l are cooled at 0°C.

1 molar equivalent of Fmoc-cysteamine priorly solubilised into
dichloromethane at 18g/l is dripped during 10 minutes.

After 3h of reaction at room temperature, the mixture is cooled at 0°C and 5.5
molar equivalents of d3-mercaptopropionic acid diluted into dichloromethane at
18ul/ml are dripped during 20 minutes. After an overnight reaction at room
temperature, dichloromethane is evaporated under reduced pressure. The obtained

residuum is purified by preparative HPLC.
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After 1h stirring at room temperature, a large excess of water is added

and the mixture is extracted with dichloromethane. The organic phases

are pooled, washed with saturated NaCl, dried on Na2S04 and filtered on

fritted. Dichloromethane is evaporated. The product is then precipitated

by adding eidierqo;agsterr)insitéME ane faliringsh: dMabllisedGtto-Lurity : 95% -
Yielg2ibgsyre of H20 (0,1%TFA)/ACN (0,1%TFA) (25/75) then lyophilized. 252

mg of product are obtained : [M+H] = 300 - Purity : 95% - Yield=50%. 3

molar equivalents of 2-2'-dithiodipyridine solubilized into dichloromethane

als U AR eaine LB SRtNaleRiAREREC:Cysteamine priorly

solubilised into dichloromethane at 18g/l is dripped during 10 minutes.

Afteipsfaedivadeniaioonreimpesdiing ol dsrsaiilisach ik BMIC ainf0a/l. 2.1
moiagléﬁm%éﬁﬁuMﬂ'?ma&-wét@aﬁﬁﬁ?&mﬁﬂpmms%@adﬂm@ddw at 66g/l and 6

ic oromethane at 12;51/ml are dripped during 20 minutes. After an .
molap\RGHIYRIERISCHEPHIT 0BT AcRIBePEERE; diEifofdRiEBaife §9@epatated without

stirrirﬁ?d?_f'; reHYERARfGS A RsT BE P?mﬁ%ﬁeﬁg%ﬁﬁ&eﬁﬁﬁﬁ&bwpﬁ Ayl are
PLC. 16 231 mg of Fmoc-cysteamine-3MP are obtained : [M+H]+= 400 -

dripppdritpftes 0. misktessoh regelingsither mixture is purified by préparative HPLC.
22 5 GYeRANERRSMIkE amine Al Porale: ik shalk S alest ttdined : [M+H]'= 815 -

aminonaltrindole ig solubilized Li)nto DMF at 70g/I. 2.1 molar equivalents of
MreaE 98 -cstEbimiRd B mbiglsitBiiged into DMF at 66g/l and 6 molar

equiRIRItE QlinHIER B/ F AE REGRE aflR TN 18 GRS B Ao WiItB WBlubilized
stirring. 1.1 molar equivalents of PyBOP prlor%ﬁsolublllzed into DMF at

into D AR UHpHe dNOMHep B YAIRNIEChMR toR Resdard ianfithedpyture is

stirreB'80ARY190 FitlftesZd- Potie eipaeteysteamine-3MP-7'aminonaltrindole
are obtained : [M+H]'= 815 - MTFA=928 - Purity : 94% - Yield=36%. 1
mbRE BHVERRIRDIHIRS Qe PERRAMYSIMPLFaminonaltrindole is

saupilizgdofnky MMM 3P 204RaTRAVIMAINBIE @ BRaiREN q+H] = 503 -
added and the mixture is_stirred during 30 minutes at room temperature.

MreaT & hnditidlYs: SUrthed i5i¢Tdpabative HPLC.

Synthesis of M3Et-6G-cya-3MP-NTI

1 molar equivalent of Cya-3MP-7"aminonaltrindole is solubilized into DMF at
70g/l. 1 molar equivalent of M3Et-6G solubilised into DMF at 70g/i is added with 5
molar equivalents of DIEA. The mixture is cooled at 0°C and 1.2 molar equivalents of
PyBOP solubilized into DMF at 200g/] are dripped in the mixture. After 45 minutes of
stirring at room temperature, the mixture is purified by preparative HPLC.

11 mg of chimera are obtained : [M+H]'= 1064 - Mypa= 1291 - Purity : 95% -
Yield=67%.

B. Affinity study of opioid receptor.
B.1/ Experimental procedure
The affinity of MBG to C8G-cya, M3Et-6G-cya and M3Et-6G-cya-cya-M3E-6G

derivatives has been compared for each of the three sub-types of y, & and x opioid

receptors.
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9.3 mg of cysteamine-3MP-7'aminonaltrindole are obtained : [M+H]'= 593

- MTFA= 820 - Purity : 81 % - Yield=43%. Synthesis of

M3Et-6G-cya-3MP-NTI 1 molar equivalent of Cya-3MP-7'aminonaltrindole

is solubilized into DMF at 70g/Il. 1 molar equivalent of M3Et-6G solubilised

intd DseattPogieieadined tith Bifindyartequivarerpliore I BmMogeRm@seof cell

memb?&ﬁ@l?ﬂ ﬁg %E{Pm@a{rﬁﬂﬁéﬁl@ﬂ%ﬂf HYRBSAUhdizeR BORMSted at
are dripped 1

at 200g/I the mixture. After 45 minutes of stirring at room

22°Crepipiercht 20 thermiwithe G uie @byl pradaratie Niehe, nfghyehlenkephalin
(DAMBBIEER P \%W'&e%tm&mﬁe s Mhpsumddd a%HHFMmBﬁc{P the invention

Yield=67%. B. Affinity stumy of opioid receptor. B.11 Experimental
into byt pertdieingiffyrdd VissHs Ced-éyh), il MaCdAd

Mﬁﬁ%r@@r‘%@o@f@rwﬁ@ g ﬁﬁﬁ?‘f?tﬂ'ﬁeﬁ hasdisr: CompREEhinEs At Riinea-pigs

the three sub-types of p, S and x opioid receptors. 17 In order to

cerebfigdintRe Ariedati P tein) resspbiey Paipd giindte & SHwénd RErAbianith 0.7 nM of

[3H]dfwa§@ BifREFRIRRSIF ANBiBEIESHRI O RS- 88%&%@ radegrbAkPthahe ffvention
during 120 mn with 0.5 nM of [3H][D-Ala, N-MePhe, GéOI enkephalln

into a(mfﬁﬁec;)fﬁﬁrwgvﬁﬂ mM,Tﬁi@cki éobt hdeciAptiidass'acdigh ehEDTA.
inyenipdeinteR RiterRRAIRR 2 TrgsHE! (RbkdpfoRNd Rbgenates  of

MgC12. In order to determine the affinity to K receptors, homogenates of

cell r@%@r@mﬁhemﬁé}ﬂm{%ﬁsmagﬁ&r@ BRPACPE ikEliBassisit wote doRHpated at
22°C8RUMRGVIRD HANVRR BE1H BB ARVt erMathithoBe Rhthsut one of the

compound(s) according to the invention into a buffer containing 50 mM

compeRiifie) @ESarding dmiifdrventien ntanRoPEIFer ACORtIRRG PO MM Tris-HCI

(pH HgiIAIH e MEDIYY to 6 receptors, homogenates of cell membrane
(human Mu receptors transfected on CHO cells) were incubated at 22C

dutify 196 riRSedico BHiings perp DRt R r Rithhsr RIFRRAGHbf 1e UM Of

naltr&@fﬁ@oﬁ’ﬁﬁsmﬁ%ﬂﬂﬁg é@rﬁ’ﬂﬂé@‘@@i@Paﬁﬁ‘?ﬂ@ﬂﬁtéf@ﬁ%%@@?ﬂ@lé@srﬂ%rs (GF/B,
Tris-HCI (pH 7.4) and 5mM %C12 The non specific binding was

PackgedrRIBLPHS ﬁéqﬁség@;%g withodoktoref polyethyleneimine “and rinced several

times with 50 mM of cold Tris-HCI using a « 96-sample cell harvester » (Unifilter,
Packard). Filters were afterwards dried and the radioactivity was counted.

The agonist/antagonist activity on k receptors of compounds according to the
invention was estimated by using prostatic segments of rabbits deferens vas,

stretched and stimulated by an electric current of 0.1Hz during 1 msec.

In order to test an agonist activity, a response control (peak of contractions of
the tissue) was obtained by exposing tissues to a high concentration (0.1 pM) in U-
69593, which is a specific K receptor agonist.

Tissues were then exposed to growing concentrations of the compound
according to the invention or to the specific agonist. The various concentrations were
cumulated and each concentration was maintained in contact with the tissue until a
stable response was obtained or during a maximum of 15 mn.

If a characteristic response of the agonist was noted (i.e. an inhibition of the
contractions), an antagonist of reference, the nor-binaltorphimine (nor-BNI, 0.001
MM), was fested at the highest concentration of the compound according to the

invention to confirm the role of k receptors in the response.
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naltrexone. After incubation, samples were rapidly filtered through glass

fibers (GF/B, Packard), previously incubated with 0.3% of

polyethyleneimine and rinced several times with 50 mM of cold Tris-HCI

using a " 96-sample cell harvester " (Unifilter, Packard). Filters were

afterwards dried and the radioactivity was counted. The agonist/antagonist

AGHViRIER K FRCPBIRTSRAGBRMCHORPCSOFdIRINBIYSNIRLIES contraction

estimated by using prostatic segments of rabbits deferens vas, stretched )
of thadigsipunasPblpHied dotrxporiagt irnieHo g saseentrrbadef@ol HM) in
specﬁ?@%@ﬁrﬁgpﬂiumtyjty’ a response control (peak of contractions of the

tissue) was obtained by exposing tissues to a high concentration go.l pM)

in UESESS0 3R e a RRSHE K’f@eéﬁﬁwggd%%ﬁeﬂgﬁﬁ'@@%v@‘e hen compound
accoRIRGIBARE HHOXAREFONGEHAUORS RIAE GORP atRAy A6 0L NG 2 Mi%tions were

invention or to the specific agonist. The various concentrations were

cumiaiad | aid aneheaRRGHTERLIAMMES Waaintainesd He contaskydtvifrertigsue until a

stablESEYBSHEE Y AUBTRERUISGHES §hAIned or during a maximum of 15
mn. If a characteristic response of the agonist was noted (i.e. an inhibition

ofARe 2HRBAVEE NI SBANGRAYERisPBEREYSR Nt aRe thEr-BIMRIBIERINGhpeaks of
contritohs bvOKEiLL Mk A damiakab e Auohieslaopceriraienptdited with the

compound according to the invention to confirm the role of K receptors in
nor-Bjé response. 18 In order to test an antagonist activity, a response control

(PeRK AfcairaationrRhthetivase) WasiPRARIBRSHRE SPATIPRUSS USSR Deaks of

high concentration (0.1 pM) in specific agonist U-69593. Tissues were
contrifeioRk pBERPKSE rdWintg oCe SHEMEREDST tHEtRoNHINT cRReSIFRfiRNS of the
comgbarigvention or to the specific agonist. The various concentrations were
cumulated and each concentration was maintained in contact with the
tissue until a stable response was obtained or up to 15 mn. An antagonist
response was observed when the amplitude of peaks of contractions
B.2/ R&ygied by electric stimulation was similar to the one observed with the
nor-BNI. The measured parameter was a maximal change of amplitude of

thERseiaalEr ebAfitbis b8 IreRiar AmARLRIGS N Galikle 1 below :

concentrations of the

Table 1 : Affinity to 4, & and K receplors :

Ki (nM) p Ki (nM) & Ki (nM)
Compound

Receptor Receptor Receptor
Morphine 12 150 150
C6G-cya 11 NC 100
M3Et-6G-cya 13 NC 220
M3Et-6G-cya-cya-M3Et-
6G 14 >1000 25

NC : Not considered because lower than 25% of inhibition to highest concentrations.
The results show :

- an affinity to p receptors for compounds according to the invention that is

similar to morphine.
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compound. B.2/ Results The results of affinity to p, 6 and K receptors are
detailed in the Table 1 below : Table 1 : Affinity to u. 6 and K receptors :
Compound Ki(nM)p Ki(nM)b Ki(nM)K Receptor Receptor Receptor
Morphine 12 150 150 C6G-cya 11 NC 100 M3Et-6G-cya 13 NC 220 M 3
- EtFoI e yd -affunityl {8 rEIoIpoLoes 28c6G INC toNbe doveidisredcoe caasptors when
ga‘%ﬂﬂfnlgrgm '%n to highest concentrations. The results show:

I
an SR

to p recept

rs for compounds according to the invention that is

- siliteafiinityophKi6&-c9anang b3 affdycier copneoisiieBROttIAg fortkgeceptors
InyeAfion 18 SessRiors WisBnaamBAted it
Cé@ﬂcya gnngSEt-Gé?-cya rgwonomer compou'?f s for K receptors ‘si

to MiEbRGotyaorpaiVB Erd Grdimgiovement of affinity (factor 6) of

M3Et-6G-cya-cya-M3Et-6G dimer. The agonist/antagonist activity of the

compound M3Et-6G-cya-cya-M3Et-6G was measured as above

de&ﬁb@@p@mﬂmg@@“@m@wwa@édmmﬁw_nﬁvmﬁina%mee@yasl\éarst@@
was [HESENOA 25429peL Resiiip ol apgnigyantagRrist AR eRBMIng to the

. below in Table 2 : Table 2 : Agonist/antagonist activity on K receptor :
inverdigal Raiiyes agohist SeEnter arEgINSk Response to an increasing +

”%@ﬂltg‘%ﬂga’v%%%@%ﬁ%@@ﬁls@%&ﬁ&@%@%@%ﬂ{ém@m@@ (1 nM)

69593 (0

Table 2 : Agonist/antagonist activity on K receptor :

DRy A5t WY Qactor 6) of

ilar

Evaluation of agonist activity :
Response . .
Response to an  increasing | + nor-BNi
Compounds Control at U- .
69593 (0.1uM) concentration of the compound (1nM)
M3Et-6G-cya- 100 003 puyM 103 puM 3 uM | 30pM 10 uM
cya-M3Et-6G 0 0 -4 -3 NC
0.01uM | 0.03uM | 0,1uM 0.1 uM
U-69593 100 18 46 100 5
Evaluation of antagonist activity :
Response . .
Compounds | Contal st U ReSponee, 6 en  ncreasin
69593 (0.1uM)
M3Et-6G-cya- 100 0.03uM 03uM 3 uM | 30 uM
cya-M3Et-6G 100 100 92 71
0.1 nM 0.3nM | 1nM
nor-BNi 100 30 55 7

Responses are indicated in % of the response control at U-69593 (decrease of

the amplitude of contractions)

C. Study of analgesic activity

C.1 Operative mode

The analgesic activity was determined through both the “Tail flick” and the “Hot

plate” tests.
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M3Et-6G-cya- 100 0.03 pM 0.3 pM 3 M 30 M 10 M cya-M3Et-6G 00 -4 -3
NC U-69593 100 0.01 M 0.03 M 0,1pM 0.1 pM 18 46 100 -6 Evaluation
of anta onist activity : Response Response to an increasing Compounds
Control at U- concentration of the compound 69593 (0.1 pM

M3lBecGadytick DSt ¢ i OLB AioBipst Senjti ‘c%iMBE&r@@cl@lOEb@omr (72
rer8} YR IORAAEMA T A B0 B B A oot
frontcohtanctiog)ed. Swuigeoiaraiidesivaptivityce . & OperativtivamctinTies (a surface
emiALRE SO Y, A8 SRR EE S RIIPERIE fuselileh Tl WRe the star
of theh@mahgamxgrjdwén,emomamqpeominf\dt_bdnegvmésaiaii} _avﬁﬁ)measured in
dupfﬁg% 99%‘%&@%8%%%@&%% HAPPHAN Mé?@%@%ﬁ%@ﬁéj%&opmucﬁ

produce a nociceptive stimulus (a surface temperatur
A magaoaon disrcRISTRE hisubegarimsebeandbe thexmeal fantidiykime in order

to a %g@qgghu% Wé‘é e {@%lé%ﬁn\g\gﬁhdraws its tail) was measured in

uplicate at 8 times Spread from 15 mn to 480 mn after administration of
th& ok, Wi driiaverPdsbbadrpiniriangs dedostpsamyyiges between 0.5

and @%@mql(@ﬂﬁggrbg ﬂjﬂllgsfder to avoid any tissue damage for the animal.

Products were intravénously-administered at doses comprised between

0.3 vemdreaRyles (@iee gy éng). weie riralinadshsiesacadminisiraling of the
orod[R2YSPA Ralar ALTUYSIEAIOBRA eI fRreeach mouse so as to

establish a base line.

The “Hot plate” test consists in placing a mouse on a hot plate at 54°C and in

measuring the apparition of one of the following behaviours :

- jump involving at least one of the four paws
- licking of front or rear paws,
- exceeding a 30 second period on the hot plate

- activation of the speed of displacement.

The withdrawal time was measured in duplicate at different times spread from
15 mn to 360 mn after injection of the product.

A base line was determined for each mouse before administration of the
tested product.

Products were intravenously administrated at doses comprised between 0.5

and 8 mg/kg (8 mice per group).

C.2/ Results

With respect to the tail flick test, obtained results for morphine, M3Et-6G-cya,
M3Et-6G-cya-cya-M3Et-6G, C8G-cya-cya-C8G, M3iPro-6G-cya-cya-M3iPro-6G and
M3Et-6G-cya-3MP-NTI cya-M3Et-6G, are indicated as the average per group of %
MPE + S.E.M and shown in figure 2.
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The "Hot plate” test consists in placing a mouse on a hot plate at 54C and
in measuring the apparition of one of the following behaviours - jump
involving at least one of the four paws - licking of front or rear paws, -
exceeding a 30 second period on the hot plate - activation of the speed of
diEb@cMﬁ&n%h@misarﬁWaﬂhan@wasnm@uaédﬁns:airdm:amaatrﬂﬁfe&fmct and
f Q mn after injection of the product. A base

corre Wua%so{iﬂ%rr?r%ﬁ%‘g'ﬁgq o H11L§r$1ouse before administration of the tested

produqﬁ* rod cts Were' usI}é §dm|n|strated at doses comprised
s dnatwes - -i= mglkg " e-pergrauml C.2/ Results With respect to

“the tail flick (eﬁimgp{éﬁ%@gamgﬂgﬂ;@r morphine, M3Et-6G-cya,
M3Et-6G-cya-cya-M3Et-6G, C6G-cya-cya-C6G,

M3iPro-6G-cya-cya-M3iPro-6G and M3Et-6G-cya-3MP-NTI

CyaoMEBES Gratadndicatethas tR-averassLehgsnR @f‘VanM%@)SaEdvthe AUC
and shown in figure 2. 21 The MPE % represents the percenta(T:;

(area, gB&iBleCWARIMAPERCAGHARD RESh ERRIS B THEG BN ToRifa 3(165950) and
4 AJ@rn kdmxazjtO) X IOC! (TRa x - T - t) For each product, the ED50
(active dose for 50% of animals) and the AUC (area under curve) were
calculated and represented below in tables 3 (ED50) and 4 (AUC). Table

Tabl8 3 ERBboalaiairdc dherhadia Sidhr ik fisl Mgtk 166250 mo/Kg
Compound Max ED50 Effect Morphine 30 min 3.273 M(3Et)6G-C a 120

min 2.042 [ED50 mg/Kg
Compound Max EDS0
Effect

Morphine 30 min 3.273
M(3Et)6G-Cya 120 min | 2.042
M3Et-6G-cya-cya-M3Et-6G [ 120min [1.318
C6G-cya-cya-C6G 30 min ND
M3iPro-6G-cya-cya-M3iPro- 60 min 1,7
6G

M3Et-6G-cya-3MP-NTI 120 min 12,9

ND : undetermined {lack of analgesic response)

Table 4 : AUC calculated on the basis of the tail flick test:

AUC

Dose (mg/Kg) - - 1.7 3.4 6.8

Morphine - - 60.62 |589.54 11520.18

Dose (mg/kg) 0.5 1 2 4 8

M(3Et)6G-Cya - 1047.8 | 2538.9 [5012.9 |6059.22
5 3 0

M3Et-6G-cya-cya-M3Et-6G 1617.79 | 1233.7 |4824.5 15915.1 |5817.46
5 1 6

C6G-cya-cya-CbG 440 147 500 281 251

M3iPro-6G-cya-cya-M3iPro- | - 1223 (4242 5685 |-

6G

M3Et-6G-cya-3MP-NTI - - 2576 14410 15733




M3Et-6G-c a-c a-M3Et-6G 120 min 1.318 C6G-c a-c a-C6G 30 min ND

M3iPro-6G-cya-cya-M3iPro- 60 min 1,7 6G M3Et-6G-cya-SMP-NTI 120

min 2,9 ND : undetermined (lack of analgesic response) Table 4 : AUC

calculated on the basis of the tail flick test: AUC Dose (m /Kg) - 1.7 3.4

6 W/itdgsmiaet tedenisd BEiel B2, rdtpDsd (Ipguks) forsmorhge, M3EL-6G-cya
and %é’éa@%ﬁf@ e EE38 R RHidARPa2 deidlage per group of % MPE %

M3Et-6G- ya—cyya-M3Et-6G 617.79 1233.7 4824.5 5915.1 581g/.4- -516
S.E.Memdsha ¢6Bad® 847 500 281 251 M3iPro-6G-cya-cya-M3iPro- -

1223 4242 5685 - 6G M3Et-6G-c a-3MP-NTI - - 2576 4410 5733 22 With

respeedeinsoniaiaindesh e aiRaddeatls 1o BEPineMEEF Gy he AUC

and M3Et-6G-cya-cya-M3Et-6G, are indicated as the average per group of
(areagynpEthe EIVEAVPER SRsiRlRd Y. ehresrhterderiew it Pd&ve0) and
Alf@fe in 50% of animals) and the AUC (area under the curve) were
calculated and represented below in tables 5 (ED50) and 6 (AUC). Table
5 : ED50 calculated on the basis of the hot plate test : ED50 mg/Kg

Tabl&8MERISY Glieh Rsatdrth MRRNGFIRTHOL Bt eMEIEDEG-Cya 120

min 2./54
ED50 mg/Kg
Compound Effet max EDS0
Morphine 30 min 3.802
M(3Et)8G-Cya 120 min | 2.754
M3Et-6G-cya-cya-M3E(-6G {120 min | 1.349

Table 6 : AUC calculated on the basis of the hot piate test :

AUC

Dose (mg/Kg) - - 1.7 3.4 6.8
Morphine - - 931.55 [986.99 14613.09
M(3Et)6G-Cya - 1912.7014962.00|9618.55 16359.84
M3Et-6G-cya-cya-M3Et-6G | 1182.74 1 1437.18 | 4928.30 | - -

Results show that compounds according to the invention have an analgesic
activity at least superior than the one showed by morphine. Actually, their ED50 is
comprised between 1.3 and 2 mg/kg, compared with 3.3 mg/kg for morphine.

Moreover, the duration of the analgesic activity is much longer for compounds
M3Et-6G-cya and M3Et-6G-cya-cya-M3Et-6G than for morphine. Actually,
compounds according to the invention remain at least twice longer active than

morphine.

D. Study of intestinal transit in mice

23



M3Et-6G-cya-cya-M3Et-6G 120 min 1.349 Table 6 : AUC calculated on
the basis of the hot plate test AUC Dose (mg/Kg) - - 1.7 3.4 6.8 Morphine
- - 931.55 986.99 4613.09 M(3Et)6G-Cya - 1912.70 4962.00 9618.55
16359.84 M3Et-6G-cya-cya-M3Et-6G 1182.74 1437.18 4928.30 Results
show that compounds according to the invention have an analgesic

agy i deastSnssior than the one showed by morphine. Actually, their

EDS0 "gémrﬁpr%?%tween 1.3 and 2 mg/kg, compared with 3.3 mg/kg
fofwikphmiseMaotetivee-tad Byritierdocing dhigesrsaphatyssohacteeding tube

with JPRG& %grﬁ?aBP%’gﬁ? JVBEVAE o A hMBB KGR MeERG R Rarbon)

for morphine. Actu compounds according fo the invention remain at
are euhtwitkadHged aciertianafiasrdaise-oeditgly anifmaktiriarsastifiged. After

incisiBHC®f 2abHoth MRFTAENE RUMRAMAKE TIPS Q—:ﬁﬁp@é@%‘fﬁgéwé’ﬂ”@@ﬁd%;&j’th. The

~ the oesophagus of a feeding tube with a 1 ml syringe. 600pl of gavage
distapegideivesly earlifiaed orstavatisd napsHiedrdisiahvignatotredvel as the

dista¥E BEsderredradingqaninals smeacrificed. After incision of abdominal

wall, the intestines are exposed over all their Ieng{tﬁfi The distance

betirefftaniaferdeaiids MBsarR (RiayihiR- 85 wen agangtipation was

meadiRNSEtREMRIhERIT BrRRE ATarkerifjerticn 8 aHBsch FeTHRAHBImpared to the
M3Et-66-cya-%a-M3Et-6G on constipation was measured at the

effechopmaphiBrBdhareame sReddions ED50 and then compared to the effect
ofineralin {5 G SAFR FpdieNsidA UESE 1BrIEEEOSSEARIALIPERRliRaRRIch the

of post-operative @n in which the patient needs an anal%esic effect

patieglfisgde \RiafRalgesihearviHg Hstotsesraladousedhe dalipying protocol was
usedM3Et-6G-cya-cya-M3Et-6G and morphine are injected at two-fold EDSO0.

Compound M3Et-6G-cya-cya-M3E-6G and morphine are injected at two-fold
ED50.

In order to maintain the maximum analgesia during 6h30, a morphin dose is
infected every hours, possibly corresponding to morphine pump in hospital. It is not
necessary to inject supplementary dose of M3Et-6G-cya-cya-M3Ei-6G since the
activity is maximum during at least 6 hours.

Transit is then measured from 30 min after force-feeding of mice to 6 hours
after administration.

A send measure is performed 2h30 after the jast morphine injection or 8h30
after injection of M3E1-6G-cya-cya-M3Et-6G. Finally, measures are performed 10h
and 12h after injection of M3Et-6G-cya-cya-M3Et-6G in order to evaiuate the return

speed to normal transit.

D.2/ Résults

The transit percentage is calculated as following :

distance of marker x 100 / total length.

Data are shown in figure 4.

No significant difference on the transit is observed between compound M3Et-
B8G-cya-cya-M3E{-6G and morphine at the maximal analgesic effect after injection at
ED50 (transit inhibition of about 90%).
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In order to maintain the maximum analgesia during 6h30, a morphin dose

is infected every hours, possibly corresponding to morphine pump in

hospital. It is not necessary to inject supplementary dose of

M3Et-6G-cya-cya-M3Et-6G since the activity is maximum during at least

6 livoaseTohniitansnaacdsumdnarasggasiafering @ ibdiag et mivkition is
lowel QRO ARER RAmTRERINN A senddperseds nerkasned 23RhBHR on with
oweth_e }ast mofphine injectlfon or gﬂ3§ aﬂg’;@lnjectigﬁ of %1’3 B
morphiset(8&4ya-cya-M3Et-6G. Finally, measures are performed 10h and

Lyt SRR MR AP YR AN OGAR IR WS YAIBIG B transit is

return speed to hormal transit. D.21 Results The transit percentage is

compiateliatdarperbldviaipidisaimésonhandhe 100mRbiaE ciNj@stiDaga 2R stopped,

togetﬁ'é‘?‘(}(fi"clixnaﬁ&l"gﬁ 4 %@@gg@c&mﬂ{,f_erence on the transit is observed
between compound M3Et- 6G-cya-cya-M3Et-6G and morphine at the

mbkifraergeaenseng MAEHE -2y EDBEFRAsitARRItBAN SBwE down
wher88¥oih&AIEeS O ORI RS AEIIRIMaBRalgasdyingth8omes normal

transit inhibition is lower with compound M3Et-6G-cya-cya-M3Et-6G (52 a
betwegn, | hasshigahiserewiih aibanalgessp9f>When the analgesic activity is

maintained at maximum with morphine, transit is completely stopped.

Transit restarts when the morphine injections are stopped, together with a

drop of analgesic activity. In case of compound

M3Et-6G-cya-cya-M3Et-6G, transit only slows down whereas the

analgesic activity stays maximum. The transit speed becomes normal

between 10 and 12 hours with an analgesia of 50%. 25 CLAIMS 1-

Compound of formula (A) CH3
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NHO OH R3O O"OH gqO R2 N O R1=S-X (A) wherein, the whole
entity (A), except for substituent X, is designated as MR36G-NRIR2- S;

R1 is a saturated or unsaturated C1-Cio alkyl group, linear or branched,
substituted by one or several insaturation(s), the alkyl chain being possibly
infekrBPYER by one or several heteroatom(s) chosen among 0, S and N; R2
is a hydrogen, a saturated or unsaturated C1-C5 alkyl group, linear or
branched, or an aryl, heteroaryl or a (C1-C5 )alkylaryl group; R3 is a
Y(C£ARrPWR gfsapnyian®)z representing independently oxygen or
sulfur, R beingzulinear or branched, saturated or unsaturated Ci-C6 alkyl
group, prowd«]{p at R3 is not O-CH3; X is a hydrogen, a radical
-S-R4-W, or-gfrag

it may be chosen af th ‘@\%’Q consisting of naltrindole, naltriben, 7-
benzylidenenaltrexone ( ) ahd 7-(5',

6'-benzo-2'-spiro-indanyl)n eXone (BSINTX), and if W is a K receptor
antagonist, it is chosen among thBgrodpebyaisting of

5'-guanidinonaltrindole and nor-binaltorphimine (nor-BNI). 26 3-

CcOMBBRd according to claim 1 or 2, wherein R1 is a substituted alkyl and
thehsulRtileasitisyclrosenespoigrtbeigitup PORSIRidg N asatlmiad Q6 G-NR(R,-

unsaturated

R1 is a saturated or unsaturated C+-Cqo alkyl group, linear or branched,
substituted by one or several insaturation(s), the alkyl chain being possibly
interrupted by one or several heteroatom(s) chosen among O, S and N;

R2 is a hydrogen, a saturated or unsaturated C4-Cs alkyl group, linear or
branched, or an aryl, heteroaryl or a (C4-Cs )alkylaryl group;

R3 is a Y(C=Z)R or YR group, Y and Z representing independently oxygen or
sulfur, R being a linear or branched, saturated or unsaturated C-Cs alkyl group,
provided that R3 is not O-CHg;

X is a hydrogen, a radical ~S-R4-W, or a radical Mr36G-NR1Rz-S,

with R4 being a C4-Cg alkyl group, saturated or unsaturated, that may include
amide, ester, ether bonds and

W being either a & receptor antagonist or a x receptor antagonist,

as well as one of its pharmaceutically acceptable salts.

2- Compound according to claim 1, wherein, if W is a 6 receptor antagonist, it
may be chosen among the group consisting of naltrindole, naltriben, 7-
benzylidenenaltrexone (BNTX) and 7-(§, 6'-benzo-2-spiro-indanyl)naltrexone
(BSINTX), and if W is a x receptor antagonist, it is chosen among the group

consisting of 5’-guanidinonaltrindole and nor-binaltorphimine (nor-BNI).
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C1-C5 alkyl group; an amino group; a COORS group, a CONR5R6 group,

R5 and R6 being independently hydrogen, a saturated or unsaturated

C1-C20 alkyl group, an aryl, a heteroaryl; a C1-C20 alkyl, preferably in

C1-C10, carrying an aldehyde and/or ketone function. 4- Compound

actofelimoproumdyasiocleding ioteldjrwhensid Rehisreiblituiz @ andbstiteted alkyl and

i t. r u -C4 3l =
the e R oL Og o A Sy L taturated
C1-CexgllseingrainCempotind goeopdiadio@mpdrabime CONRWRErgioRS i85 and RE
: = ' I 1-C i hed, safr

Bl e e e s 8rbup. an
aryl, gahateior g, wherdinRalylY RrefienaRpemd- aliz-carayiyd oupldetuale and/or
ketoRk ﬁfﬁ :hed, saturated or unsaturated, preferably in C2-C3. 8- Compound

according to any of claims 1 to 6, wherein R4 is a -(CH2)"-C(O) NH- group

or -(CH2)"-NH- C(O)-, in which n is an integer comprised between 1 and

8.4b18 M%Q%ESFH@E);‘%& SPIMRNY aeeording La-2RY A clitdied and

to 8, wherein the compoun ows one or several following
the sethsifornistri be heataraied piduBrRUfRietk:Fisieyecially an ethyl or
an isopropyl and/or - R2 is hydrogen ; and/or - R1 is a linear alkyl
-(CH2)2-group; and/or - R4 is -(CH2)2-C(O)-NH- group; and/or - W is
nadtrir@oNeoRINd AccRipaURdcaycat ditagte dnip & ddisTein 6 andHelirpsical R3
are d§g§é?gi.cal -S-R4- W or a radical MR36G-NR1R2-S, radicals R1, R2, and
R3 on both radicals MR36G- NR1R2-S being either identical or different.
11- Compound according to claim 10, wherein the compound presents a

fcogg@éaﬁ%ﬁ% ARAEIHFEIHY SPBRIFHEY Ab8MHaRAR /i@ LR with R
being a C+-Cg alkyl group, linear or branched, saturated or unsaturated, preferably in
C1-Ca.

7- Compound according to any of claims 1 to 5, wherein R3 is YR with R being

a C»-Cs alkyl group, linear or branched, saturated or unsaturated, preferably in C,-Cs.

8- Compound according to any of claims 1 to 6, wherein R4 is a -(CH2),-C(0O)-
NH- group or -(CHa)n,-NH- C(O)-, in which n is an integer comprised between 1 and 8,
preferably between 1 and 4.

9- Compound according to any of claims 1 to 8, wherein the compound shows
one or several following characteristics :

- the R3 group is -OR, wherein R is especially an ethyl or an isopropy! ;

and/for

- RZ2 is hydrogen ; and/or

- R1 is a linear alky! -(CHs)z-group; and/or

- R4 is -{CH2)2-C(O)-NH- group; and/or

- W is naltrindole.
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HN. OHOH\/\\}OOOOONS-S~~HO O OOHOOOH \\/\OH

OH NHI CH3 (I) M3iPro-6G-cya-cya-M3iPro-6G CH3 CH3 HNNH

HO OH HO OH 3z O =, O OCHCHCHCHO Z3 O""OHHO.,000HH

\s-SJ O (I(} : M3Et-6G-cya-cya-M3Et-6G 28 cH3 HN N H I~-R HO OH
CHBCERDrouUNd M@ OiHgdaHmyEidimsH kp 9, wherein X is a radical ~S-R4-

W or a radical Mgr36G-NR1R3-S, radicals R1, R2, and R3 on both radicals Mr36G-
NR1R2-S being either identical or different.

11- Compound according to claim 10, wherein the compound presents a

formula chosen among the group consisting of formulae (1), (ll) and (lll) :

() ! M3iPro-6G-cya-cya-M3iPro-6G
CH, GHs
H N

CH,CH,O o %

N 5—8 N $
g ST %

(I1) : M3Et-6G-cya-cya-M3Et-6G
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S-S (Ill) : M3Et-6G-cya-3MP-NTI. 12- Compound according to any of
claims 1 to 11 as a drug. 13- Pharmaceutical composition comprising a
compound according to any of claims 1-11. 14- Use of a compound
according to any of claims 1-11 or use of a pharmaceutical composition
according to claim 13 for the preparation of a drug for the treatment of
pain. 15- Use0f a compound according to any of cztgﬁ‘hil-ll or use of a
pharmaceutical tomposition according to claim 13 for the preparation of a

(IH) : M3Et-6G-cya-3MP-NTIL.
12- Compound according to any of claims 1 to 11 as a drug.

13- Pharmaceutical composition comprising a compound according to any of

claims 1-11.

14- Use of a compound according to any of claims 1-11 or use of a
pharmaceutical composition according to claim 13 for the preparation of a drug for
the treatment of pain.

15- Use of a compound according to any of claims 1-11 or use of a
pharmaceutical composition according to claim 13 for the preparation of a drug for
the treatment of sexual dysfunctions.

16- Compound according to any of claims 1-11 for the treatment of pain.

17- Compound according to any of claims 1-11 for the treatment of sexual

dysfunctions.
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