1 1-ARYL-3-AMINOALKOXY-PYRAZOLES AS SIGMA LIGANDS ENHANCING ANALGESIC
EFFECT OF OPIOIDS AND ATTENUATING THE DEPENDENCY THEREOF 5 FIELD OF

THE INVENTION The present invention relates to potentiation of the analgesic effect of

opioids and opiates as well as to attenuation of the addiction thereof. More specifically, the
present invention relates to the use of a group of sigjma receptor ligands for the potentiation of
the analgesiereffect ohopmitsanceopiatesand foraiacinasing thesdrpardeRmGInACed AQPY op
them at theP8aPABSiAiE BACKBROE) N OEPEHENNVENTION Opioids and opiates are potent -
analgesics widely used in clinical practice. Opioid and opiates drugs are classified typically by
their binding selectivity in respect of the cellular 15 and differentiated tissue receptors to which
specific drug specie binds as a ligand. These receptors include mu (p), delta (6), kappa (k)

and the nodiceplflD &Pt INYRNTI@N-known narcotic opiates, such as morphine and its
analogues, arem@q&ﬁy@:mi%thﬁti@aiw&bmy feGrivanatdAUCERPINAJIAE IBIR ANRIIBRIRYs and

respiratory densgRa<Ak) 20 IDiiAA g1 rsiolesnch tans ianea trcepiols medale

analgesia and sedation However esp |te thelr goo actlvt as analgesics, op

opiates have tﬁévﬁ?ﬁwgﬁf%ft@éﬂgl%edgﬁe‘ﬂfeéﬂ@éSQTQWé’be@@%é%&Pm@Gé@L@tWe
of receptors oftgecatigtsie stiavipifapidtoiogyogatdsario reiecalesingihalgesindetatefduced

processegol hgsigspademdisghriteadrave preferential affinity for the dextrorotatory isomers of
certain opiate benzomorphans, such as (+)SKF 10047, (+)cyclazocine, and (+)pentazocine

and also for some narcoleptics such as haloperidol. The sigma receptor has at least two

subtypes, whigin®rg RO UNSHRITAIENRERARPSElective isomers of these pharmacoactive
drugs. SKF 30 10047 has nanomolar affinity for the sigma 1 (0-1) site, and has micromolar

affinity for the SiRjnids 21id-2)isies. Halopenidal digessimitmie st fdnbathpsulitgpexpitihasd
been reportedd@ateamn@wmd&masy&mmnﬁ@@BM%%&@L@.@@.%@L@&%&@B&H@
modulating th%n@gIgg'%lgng{f%cﬁéQ&éer%t:g‘t)tlgrsk S V\X/?ﬁJI? rsSé%%pd‘?«ughspeme binds as a ligand.

These receptors include mu (), delta (5), kappa (k) and the nociceptive receptors.

The well-known narcotic opiates, such as morphine and its analogues, are selective for
the opioid mu receptors. Mu receptors mediate analgesia, respiratory depression, and
20 inhibition of gastrointestinal transit. Kappa receptors mediate analgesia and sedation.
However, despite their good activity as analgesics, opioids and opiates have the

drawback of causing dependence.

Sigma receptors are non-opiaceous type of receptors of great interest in pharmacology

25 due fo their role in analgesia related processes. The sigma binding sites have
preferential affinity for the dextrorotatory isomers of certain opiate benzomorphans,
such as (+)SKF 10047, (+)cyclazocine, and (+)pentazocine and also for some
narcoleptics such as haloperidol. The sigma receptor has at least two subtypes, which
may be discriminated by stereoselective isomers of these pharmacoactive drugs. SKF

30 10047 has nanomolar affinity for the sigma 1 (0-1) site, and has micromolar affinity for
the sigma 2 (0-2) site. Haloperido! has similar affinities for both subtypes.

It has been reported that some sigma ligands in combination with opioids or opiates are
capable of modulating the analgesic effect thereof. It is known, for example, that



haloperidol potentiates the activity of different opioids and opiates such as morphine, DADL or
bremazocine [Chichenkoy, 0. N. et al: Effect of haloperidol on the analgesic activity of
intracisternally and intrathecally injected opiate agon%ts, Farmakologiya i Toksikologiya
(Moscow) (1985), 48'(4%, 58-61]. Chien C. et at also referred the 5 synergistic effect of the
combination SEARRBPLAIRAEREPIRS BRiRS TV St riesrrhgBivdH %T‘gﬁﬂﬁ%eér%ﬁfééi% mpRhine,
sigma systeni)ARharmaccd Zoogh & iChid29nV2 T NL5E 2/ e dnd [Sipperidotagdhestnalgesic

potentiate oD AAAEA AN NEHATH LS AIFNARR I SUARIMERA 0 Bogia

eta/taught the capacity of the sigma’ligand (+)- 0 to modulate K-oOpioid receptor mediated
analgesia. MeiofSAPaAriMAdIRY IhSEiAntE (fd SBsinaClRsedptdrs a6 2hbdaiateg the
system or% theyanatistk ciettviftiod ocpriﬂidwalmugsﬂsmaﬁd@mmonmﬂtdaﬂemmm_mnidgoqism
analgesia in tBPo%IBMSEnJé%Q%rE}?% %@4?99%)(;%9@%8%&%%4’}!%‘/"ﬂ?ﬁ%éﬁ'ﬂé@&o

in all of this cases the problem of dependence induced by opioids and opiates remain to be
present. 15 OHE GgRepiRdRRIsID giienipisORIdid 215g6RR thealtobRPefdbidT R opRle
dependency haz-haendie baradsnimstato mofiopicsdsapa oipiaie shandgsignigd igh (ielsMR00 to
instance, sigma- Lo ' 0 0 Y ry;

madiction o MG I R alelaF ISR M 2, 1 Sl ierne
Attenuatl@n ofnsisipRMdeaprRiPsyha ShRduiatRELiRRieRHOpI At Halkteisac iy @lsipinid drugs
receptor agongsyna#t ke planaddnniishNeeprialihigskapan ese Rhasn dcetageat aietyher
(Sapporo, Japap:Ma 9 \ igma:- L nist DHEA has.shown _some,capacity to
attenuate the%%’op%ﬁ’o%@iﬁ(@_ dﬂ%&ﬁﬁgﬁi@éﬁ Wbdg, @W egtfa :‘?’g\ r?ga?gaetcl}ﬁ/ g%é)r/%ri%,d
dehydroepiarfi§Rateeone sdHaes kitterioideantorialas| spRimtobegsisife dependence: an

association with sigmal receptors, 31'r 25 Annual Meeting of the Society of Neuroscience
(San Di %o-l\&%/ zofogr)%. EhP11300|18,te?ches th% use of sigm Iigarngrc, 1r;c1)r tpe tregtmeéwt of ;
drug addiction 6 r%orp [ e%na%%?no gﬁdarﬁggﬂ%?nﬁﬁe Afne. Ho e(\)/eﬁ Rone bithiedd oPlate
approaches slépandansynzatcbasenthsf sacadminifdritostielppibifid phaniated aibrgote ligands.
dejsirgble to fing ﬁig%l}ﬁieggé'@%cﬁ%&ﬁ}faﬁg@]ﬂﬁg j@mgs ae&emtéaxesﬂawarﬂ@@;@%%agﬁﬂaamgw
opioids or opiates while attenuating at the same time the dependency thereof.
OF THE |Nv§r{?ﬁ6ﬁ addiction i HE%FE%?%@% MEn My ?a??ﬁ§r§”ﬁé‘?§e°§u£¥%ﬁ?%‘f§’?§%%%?¥€?p{
some specifié&igmateiigatics showtblrsapacitypry gutetiniatentsritastetetcalbcenerafeatywsicby
ﬁffects %bopig@ﬁét?r OF&féé%‘%oth Wh%&tﬁgfe%%!ago@l, lthféﬂm#mm?s% ﬁqy@gaﬁ%exe
em. One ghjective e present jnvention relates to a combipation of at least ong s
fgand and at LAT3 P BIETH P g CORAEu R AL G e ST REL 9GS Lefibal
formula_(l): Ragvisbrem Raris_esmeeté@ ﬁ@mtt@wgteupéodm@dbbmhw_Kﬂgmrmibstidmdence
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alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted ar Ialk¥l, substituted or
unsubstitute§RELRPSPRLRL ﬁ’é?é‘?BWclﬁi/ﬁpﬁﬂ‘g%ﬁﬁeﬁ"br‘f‘\fﬁgﬁ'ﬁgﬂﬂ.lt@ﬁha?l?ﬁﬁic PReRRISES cIyif

substitutsd of nmsubitieiieg detkeoSyclyizlky| NOORSeACL(RRSDicGENR PG YT BRNRE)18
-CN, -ORB, 10C{0AR a0 -5 BsigNR AR BB tHORm2 AN 21l =5 RS % halesie,

R2 is selected from the (?roup formed by hydrogen, substituted or unsubstituted
cocaine and methamphetaminé. However, none of these approaches show an

enhancement of the analgesic effect of morphine.
30 Therefore, it is desirable to find sigma ligands capable of synergistically potentiate the

analgesic effect of opioids or opiates while attenuating at the same time the

dependency thereof.
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alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl, substituted
or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted 25 or unsubstituted
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, - COR8, -C(0)0OR8, -C(0)NR8R9 |
-CH=NRS, -CN, -0R8, -0C(0)R8, -S(0)t-Rs - NR8R9, -NR8C(0)R9, -NO2, -N=CR8RY9, or
halogen; 4 R8 and R4 are independently selected from 8he group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted aryl, substituted 5 or unsubstituted
arylalkyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted

heterocyclylalkyl, -CQRfuaRCHIHFe NEBNRBRO -CH=NRS, -CN, - ORB, -0C(0)R8, -S(0)t-R8
-NR8R9, NRSC(O)%{Q -NO2 r‘soN =CR8R9, or h%lofg en, or to ether he (][orptsna fused rin

system 10R5 and %'r”eV?H ep en eht S%”eﬁ'é‘é av‘ths“"é’ré'tﬁ‘ ?t{orme Wdr Sﬁecmcg‘gma

substituted or ur%uH@ﬁﬂﬂ%ﬁhémwemﬁwt@cpﬁtemﬁﬁ&ﬂﬁj@@&“@%l%‘&lﬁ??'%ﬂt@@ﬂ @ropioids
unsubstituted alkenyt, cuidistiwibée decrensioh stitteechagyinsubsiikfediencynsitostitueickarylalkyl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl,

-CORS, -C(0)0RS, 8&%)% ch_ﬁeggf t ; glriels%ritgt’ mve hon laQ Rgéb (H't?g natlons ()Q)aﬁes NF\)O8VF\\;;§ Ch

4ANR8C(0)R9, -NO2 6gen, or i orm, e nitrogen Atom

they are attached, diggnssansad '6?%%%%‘&%&%{%%%%‘@%0?{% @%éfé%(‘j%‘ﬁ?nhfs sha,
4,5, 6, 7 or 8; 20 t igeh@abfoBnR8 (And Rg are each independently selected from hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or 25
unsubstituted alkenyl, substituted or unsubstltuthI aryl, substituted Or unsubstituted
heterocyclyl, substituted or unsubstituted aIkoxyNsubstltuted Or unsubstituted aryloxy, or
halogen; or a pharmaceutically acceptable s&t |s\0(@eg>, prgdrug gl solvate thereof.

Rs
Ry

)
wherein

R, is selected from the group formed by hydrogen, substituted or unsubstituted
15 alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,

substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted

or unsubstituted non-aromatic heterocyclyl, substituted or unsubstituted aromatic

heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -COR,, -C(O)ORg, -

C(O)NRgRg , -CH=NRg, -CN, -OR4, -OC(O)Rs, ~S(O)r-Rg , “NRsR,, -NRsC(O)R,, -
20 NO,, -N=CR3R,, or halogen;

R, is selected from the group formed by hydroge'n, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted

25 or unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -
CORg, -C(O)ORs, -C(O)NRgRg , -CH=NRg, -CN, -ORg, -OC(O)Rs, -S(O)-Rs , -
NRgRg, -NRsC({O)R,, -NO,, -N=CR3Rg, or halogen;



30 Another objective of this invention refers to the simultaneous, separate or sequential
administration of a combination as defined above to potentiate the analgesic effect of an
opioid or opiate and/or decrease its dependency 5 BRIEF DESCRIPTION OF THE FIGURES
Figure 1: Dose-response effects of acute administration of compound 63 (10, 20, 40 and 80
mg/kg, i.p.) in the tail-flick test in male CD-I WT mice (Q) and in CD-1 al R-KO 5 mice (B).
Compounds were injected 30 min before the test. Data, obtained from 12 (A) or 10 (B)
animals per group, are presented as the meanSEM of the tail-flick latency (s). ***p<0.001 vs.
vehicle (HPMC 0.5%) treated group (Newman-Keuls Multiple comparison Test post-ANOVA).
10 Figure 2: Dose-resPoidd dfrels dropnsRrsiinadifensrmbimmeriones Pyshniragen,
mg/kg, sc) in the tail-fhokstitstdd noaleBSDbitiEdnmky!Cantptititets weremsjdstédt@0 mytloalkyl,

?hef(irew tf?e ktelst- DateE, Qmﬁii%ﬁgdf@%%g%gﬂ@@ @weﬁgg%beﬁ@%af&e@%@@m@% E}?@@é&h@&ég
e tail-flic ency (S). *p< ***n<0), vs, vehicle (saline) treated group (Newman-Keuls
Multiple com?)garison %és@ﬁgg;l&%%ﬂjgfé ﬁ‘éllﬁlgbﬁ?(b%s@?g Hined E??&E?gyé}yé&h‘fést't“ted or
administration of morghRvegttued beterseyalitaiRymaIRIRsscS (A )bidstaltMPNRe3 jRGHaRFGDAN, -

alR-KO mice. Comp@mRrgs-@e@jriecto PR MiNkefgreNredesirDatio ohidinsdriion #Qdgekl

animals per group, argrQ(gsg%nFqg a ()trkrlr?a ean EM ofttBhe tail-flick latency (s). """ p<0.001 vs.

vehicle (saline) 20 treate gréeup ﬁ%ewman-%eeurls %Asdl‘?lpré; comparison Test post-ANOVA).
Figure 4: Sigmoidal dose-response curves of morphine (1.25, 2.5, 5 and 10 mg/kg, sc) in the
tail-flick testli® male GR-and/ Rardealrdeléhdainly. Cmpraunts Wesedrjestestmaeumin hefesgdhe
test. Data, obtained fom & iRd1animals afldre re d S

PRSI A R BRI 8 SRR oo

percentages of analgesia iS%). Insert: Tall-Flick latency of both, | , vehicle
treated groups. *p<0 B SHMRAPA IS Lsinipds slRAMMG VRtiied FE LB LR e ihaavl iRt wigr
Multiple comparison PestpéstitiewRyiganbsiiAgdRotentidtititueithetamntinogicepiéveited or

actions of morphine (Z8)34t@ut8hB%RRRABRIUNESS ,(1@(,@)%,%,0_%}19@ ) inghe fgdl-fligk,
testin male1 D-1 W'I(') ice g&a %Er)ugfs were mgzctecf 30 min before he_%est’. Data, obtainéd
from 11 to 12 animals %]ér g(P ér)] & Prostited B iheNReGH 8By DPmeNaft il 1atiplegqy) o
***n<0.001 vs. vehiclgrtbgetbgrowh feniirogen agmiorphidie ti@yayékeffapfoup a substituted or

(Newman-Keuls MuliiplecampaiisoRrd&zipestupNOVA). B) Sigmoidal dose-response curves
35 representation.

nis selected from 1, 2, 3, 4, 5, 6, 7 or §;

20
tis1,20r3;
Rs and R, are each independently selected from hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
25 unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted aryloxy, or halogen;
or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.
30

Another objective of this invention refers to the simultaneous, separate or sequential
administration of a combination as defined above to potentiate the analgesic effect

of an opioid or opiate and/or decrease its dependency.
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6 Figure 6: Sigmoidal dose-response curves of morphine (1, 2, 4, and 10 mg/kg, sc) and
combination of compound 63 (40 mg/kg, ip) with morphine (1, 2 and 4 mg/kg, sc) in the
tail-flick test in male CD-1 WT mice. Compounds were injected 30 min before the test. 5 Data,
obtained from 10 to 11 animals oup are presented as the meaniSEM percentages of
analgesia (%)B‘ﬂﬁﬁ.@f:scﬁqﬁﬂg ﬁ)ﬁﬁﬁ% vehicle treated group (Newman-Keuls
Multiple comparison Test post- ANOVA) #p<0.05 vs. corresponding group treated with

morphine (2 g ‘%“r&“ﬁ’/ @és(cy#??%raﬁﬁ tdhsls 19 5&%%%@@ ’k‘L %‘:‘f piae %fﬂ%o%

(MOR) and the €ombination of horphine ¥ compoun e tall test in'wW

ulR-KO0 male @0-90re& oz birryo PRl sailaiek |Fﬂ§fdfemﬁ4@r§;5éﬂltWTeml9ede\hﬂﬂdd§f§r% theligdfo
Dose of dgigsie @PEssRPIRIDU/EE (Rfaakatsimiismerarithdlase., m@iB%IHW@WM(A)

animals per gro res nted as the meanSE the tail-flick (g). *** <0 00
vehicle oot ED SRTRARI AL oTE JRTHESRR E8 N B b Bt i P ieney
(Newman-Ke(s3 MWDMW@WWC@S{WPMWAMG@QW@@MEnﬁ‘éwwed%%wig|£MOIt:ple

effect of compaupa fdandad Hgtqgﬁ{g@@a mediated by morphine when compared to well
known sigma ligand BD1063. 20 Figure 9: Effect of compound 63 (25 mg/kg s.c) on the

rewarding effects induced by morphine in the place conditioning paradigm (score values).
Figure 100 Efféighuré corbpsendsp3r@srifyitly sfapar trkmiistaationgoé fieoishind {t6t508.25 and

morphine in the pj § C&S@H'@J&'@QIR%@%% Hae é@)enwﬁmgr%mgsﬁdemm% 30
during the precon itionin ﬁﬁand test phase. DETAILED DESCRIPTION OF THE INVENTION

30 The compBUREEBIfolifUest)atR. rPapd ke S AoRa PR SiRYRrRB R SsSPiRAfsnthe
W02006021402ahhSENEHMsatil mmstdn@wbwde)rs’cpo@im aﬁwomn’of/amanm (cannggtradted

used in accordan |th this jnv |n which sald nic form or is charged
i kA el

eswman- le com rlSOI‘)
and coupled UNter-ion (@ cation br anon or 1S i so utlon S definition also 35

includes'@uaternary ammonium salts and complexes of the active molecule with other
Figure 3: Dose-response effects of acute administration of morphine (1.25, 2.5, 5 and

10 mg/kg, sc) in the tailflick test in male CD-1 o1R-KO mice. Compounds were
injected 30 min before the test. Data, obtained from 10 to 11 animals per group, are
presented as the meantSEM of the tail-flick latency (s). ***p<0.001 vs. vehicle (saline)

20 treated group (Newman-Keuls Multiple comparison Test post-ANOVA).

Figure 4: Sigmoidal dose-response curves of morphine (1.25, 2.5, 5 and 10 mg/kg, sc)
in the tail-flick test in male CD-1 WT and o1R-KO mice. Compounds were injected 30
min before the test. Data, obtained from 8 to 11 animals per group, are presented as

25 the mean+SEM percentages of analgesia (%). Insert: Tail-Flick latency of both, WT and
01R-KO, vehicle treated groups. *p<0.05, ***p<0.001 vs. corresponding vehicle group
(saline) (Newman-Keuls Multiple comparison Test post-ANOVA).

Figure 5: A) Potentiation of the antinociceptive actions of morphine (2 mg/kg, sc) by
30 compound 63 (10, 20, 40 mg/kg, ip) in the tail-flick test in male CD-1 WT mice.
Compounds were injected 30 min before the test. Data, obtained from 11 to 12 animals
per group, are presented as the meantSEM of the tail-flick latency (s). ***p<0.001 vs.
vehicle treated group; ™p<0.001 vs. morphine (2 mg/kg) group (Newman-Keuls
Multiple comparison Test post-ANOVA). B) Sigmoidal dose-response curves

35 representation.



7 molecules and ions, particularly, complexes formed via ionic interactions. The definition
includes in particular physiologically acceptable salts; this term must be understood as
equivalent to "pharmacologically acceptable salts". The term "pharmaceutically acceptable
salts" in the context of this invention means any 5 salt that is tolerated physiologically
(normally meaning that it is not toxic, particularly, as a result of the counter-ion) when used in
an appropriatFigaener Saneolieativesnteapiias carwsest, mariantarly, An4) eaans @aker sc) and
mammals. Th hysiologically acc salts m formed wj tions Qr bases an

i the coniext o SR QL ca i eE SRy TPl ISR, SN B RG D B

used in 10 actaitisfdeshithnpteirlahtidh misemARMRe U RIprbiBpakal- Bitcheiaratharifsh
andhat least on(st@hm@tas&w%ﬁ?ier%em lcﬁm@r@iégr?@wy;}@rg%%dmacy%amvws@w@m
on numans and/or mammayls. ts wigh alkall algall rth metals are preferred,
particularly, agﬁ%ﬁpéa§ﬁ?o%eafb%§%wgﬁ'a rﬁ%ﬁﬂjm &?@% 1(Kﬁ-‘|3f.rf§tse[}%$fjé'&gs\éef Cé?etrﬁ%gg
formed with (19¥sne) O ¢wiNsaditieyismdiulinde (difpatassitm, TS agatANOVEY) caltish0Fhese
physiologicallypeeepirfie sris e ateRilteriarpMich With RNOAgRE PHSSHaMek indbg. context of

this invention, are understood as being salts formed by at least one compound used in
accordance with the invention - normally protonated, for example in nitrogen - such as a

cation arl@ at Fiastofie/shipsiciugitedy fotdeltawmhion, (MR wadjhesembiseticorohmermhine +
and/or mammals, Ly AefifiieR 291gRacticaily (1§ udRs I RheS AMRX . hisily eRINRR s

formed by a physiologically tolerated acid, i.e. salts of a specific active compound with _
physiological\/§Bidrigeled ighArRe donryad R deiomthedrsiyere P LEBWS AR RHRISS Sashinr
mammals. Exagigdetbeddkasstypenel galisprodrnsevtarineedhoithshipdrachionalacidr group, are
hydrobromic acj Iphuric aci Ifani i mijc_ acid, i id ic.aci
succinic 25 a?%g?nﬁg‘ﬁ%%iﬁ%ﬁﬁ%&ﬁ%%%@j%:@é%Ifé%%%é{%ﬁ?}aﬁ- aciaaﬁ)zc |2:ag%:'i<¥ %%I(’%!I r}Eegc? :
The tern SsoNélegripbacOmrEheeWwith tMO RiesimiortsHobdd trratadd¥Ydtasauns thsavinan dfepls
form of the agHv@BeRRAPRGEEh IR idRRANGIA the invention in which said compound is
bonded by a non-covalent bond to another molecule (normally a polar solvent), including
especially hydrates and alcoholates, like for example, methanolate. 30 Any compound that is
a prodrug of &iavnepduharehfadneraaristisefiechnf tampoupd 68thedirieintianalJegiaenediated
"prodrug” is ysieshdidihBrRRES ShaRTE ARV KABIRRSRARLNgSSudeYades that are converted
in vivo ;[/% he compounds of the invention. Examples of prodrugs include, but are not limited
to, derivatives and metabolites of the compounds 8 of formula | that include biohydrolyzable
moieties suclrigsitsidhyidifelsizeibteransidies 63idR§dnalizable estérs, istiinglpHable induced by
carbamates, bighygowzablpIseERenalgsHRPHYAYRRbIe Hreifles)and biohydrolyzable
phosphate analogues. Preferably, prodrugs of compounds with carboxyl functional groups are
the lower alkyl esters of the 5 carboxylic acid. The carboxylate esters are conveniently formed
by esterifyind-mnyeflhdfad olydimanidne 62 i2Smdseacomththensieeulndriectsgiadared by
lypically e RiRRBAGHL U dClEROWEL RIRIDARS, Sl AMNORMECSEIREAPHELIERIy paired
"Medicinal Chemistry and Drug Discovery 6th ed. (Donald J. Abraham ed., 2001, W|Peys) and
"Design and HSPRREREL Gt prbiitigecatd Banag 244188 PRa%%, Harwood Academic
10Publishers). In a preferred embodiment, R1 in compounds of formula | is selected from H,
-CORS8, or substituted or unsubstituted alkyl. More preferably, Rl is elected from H methyl of
acetyl. A more preferred embodiment is when R1 is H. 15 In another preferred embodiment,
R2 represen MP}R%&%’B@%@%WVENWM another preferred embodiment of
the invetaionTiR3cang i ds eSituaiad (1 taa beprepackgara ediknsiobiepiveny gspigstiand
plrkef(lerably, t%&%gfﬁﬁj%&q 20 independently from halogen or substituted or unsubstituted
alkyl.

Thee term “salt” must be understood as any form of an active compound used in
accordance with this invention in which said compound is in ionic form or is charged
and coupled to a counter-ion (a cation or anion) or is in solution. This definition also

35 includes quaternary ammonium salts and complexes of the active molecule with other



In an especially preferred embodiment of the invention, both R3 and R4 together with the
phenyl group form a fused ring system, more preferably, a naphthyl ring system. 25 Also,
embodiments where n is selected from 2, 3, 4 are pré(ferred in the context of the present
invention. Finally, in another embodiment it is preferred that R5 and Re together form a

morpholine-4-JPI§FHIGS. 6 IRSreRBHIEWAAH SATERIPIRR fRTDMlivA, IRihiarRiiosss The definition
combination ahelulEssingreetispleibbysipizdeallitraatdptati®pal tsothisdamd ot reuladesslectets

from: [1] 4-{2-%@&&{(}@0@&1&%% ﬁ@%&&ﬂég@%ﬁﬁloxy}ethylImorpholine 91[2]
2-[1-(3,4-Dichloropheny1)-5-methy1-IH-pyrazol-3-yloxy]-N,N-diethylethanamine [3]

D P Yl RN B lon s any
1-{2-[1-(3 &-DseBreth dpip1ated meyBidlagicl ipermiorgpsing thad érislinet Bpep.1rattigularly, as
-(3,4-dichloroghrsavi) 5 metiedohidmyrazahsnyieedeidi ldgrrsistagelenbfiner for a treatment,
ii{}%é[l?lﬁrlr{i(ciga’ééﬁéﬁg-iro p@gg%tﬁ%ﬁ%&_]# Raqu%zr%%mli% )neq%thﬂPé s?r Ire‘e_sdg physiologically
-(3,4-Dichloroateemial)is sashyiayHbey ferrosd yitkydetings-ar hrsey|pipbrivite 1GOERt this
4-{241-(3 A-dighlonphesmsl ifderstbyd -Hrey sal- Ry IsihwiniRgragine sarpeniataddlin
RRRCRE s Sl oSt i D S s e e R e i M RO PR AL
at least one physiologically tolerated cation, preferably inorganic, particularly when

used on humans and/or mammals. Salts with alkali and alkali earth metals are

preferred particularly, as well as those formed with ammonium cations (NH/").

Preferred salts are those formed with (mono) or (di)sodium, (mono) or (di)potassium,

15 magnesium or calcium. These physiologically acceptable salts may also be formed with

anions or acids and, in the context of this invention, are understood as being salts

formed by at least one compound used in accordance with the invention — normally

protonated, for example in nitrogen — such as a cation and at least one physiologically

tolerated anion, particularly when used on humans and/or mammals. This definition

20  specifically includes in the context of this invention a salt formed by a physiologically
tolerated acid, i.e. salts of a specific active compound with physiologically tolerated

organic or inorganic acids — particularly when used on humans and/or mammalis.

Examples of this type of salts are those formed with: hydrochloric acid, hydrobromic

acid, sulphuric acid, methanesulfonic acid, formic acid, acetic acid, oxalic acid, succinic

25 acid, malic acid, tartaric acid, mandelic acid, fumaric acid, lactic acid or citric acid.

The term “solvate” in accordance with this invention should be understood as meaning
any form of the active compound in accordance with the invention in which said
compound is bonded by a non-covalent bond to another molecule (normaily a polar

solvent), including especially hydrates and alcoholates, like for example, methanolate.

30 Any compound that is a prodrug of a compound of formula | is also within the scope of
the invention. The term “prodrug” is used in its broadest sense and encompasses those
derivatives that are converted in vivo to the compounds of the invention. Examples of
prodrugs include, but are not limited to, derivatives and metabolites of the compounds



[11] 4-{241-(4-Methoxypheny1)-5-methy1-1H-pyrazol-3-yloxy]ethyl}morpholine 15[12]
1-(4-Methoxypheny1)-5-methy1-3-[2-(pyrrolidin-1-y1)ethoxy]-1H-pyrazole [13]
1-(4-Methoxypheny1)-5-methy1-343-(pyrrolidin-1- yl)ﬁropoxyl 1H-pyrazole [14]

1-[2-(1-(4- Methoxyphenylt) -5-methy1-1H-pyrazol-3-yloxy)ethyllpiperidine [15] .
1-{2-[1-(4-Me®olajpremy 1at rﬁ\@lH% bighy(ralyarals IBardiagsy sUch-ARiGiPBIdrolyzable gmides,
4-{2-[1-(3,4- Dmhﬂryrmalyemé) Esm’renyﬂdﬁdlﬁ)imblﬁ ylokytednymicicplydlisigz20[d 7tarbonates,
1-(3,4-Dichlor e Qi X z 3]

1-(3,4- chhlorggﬁ g%eﬁﬁﬂé -%r&%%%%%@%o@ﬁ%%‘?l @yrgall%(la QULJS Preferably,
1-{241-(3,4- Df&ﬁféﬁ@ﬁ FPTYPSL IS Y ihmf e 6P§'9f@&ﬂ'@t‘1‘ﬂﬁ}ﬁfﬁé§ﬂiﬁéfera 'be?StefS of the
1-{241-(3 8-Diehlsopitenyd.) Brplarmydalibtpysaacl-d¢y oo etiymi Iodmoud dgzedeesrifying any of

[21]2-{2-[1-(3 d'8&!1%@Qe£‘f§<§)rf&ﬂ§£'@vg%rﬁ%ﬂz e3 ¥J8?§é,l§éh ¥ o?n%g% Gan typically be

25tetrahydr0|soqumo ichlorophenyl
y1-1H- pyrazo&@%f@ﬁy{]@ﬂl?lIW?MW@%@‘FZQWS such as those descnbed by Burger “Medicinal

1-(3,4- chhloropbmytly 5me}hy§13réédwy<ﬂtd|@d. y@imim(y] -Abtgtysavele, 20424Wiley) and

1-{441-(3,4-Di Ioro H%)P eth oj } e Fé e A
[25]1-{441-(3, ﬁ)sé]n orop %% gn%é{ﬁowﬁé razoﬁ-@;‘ OXYy lﬁgléjft)yi 4% 3'6?11Nevﬂwy plﬁgga?ﬂ]r'}%
[26] 1-(442 -(FABERISIop hen y1)-5-methyl-1H-pyrazol-3-yloxy]buty1}-1H-im idazole [27]
441 -(3,4-Dichloropheny1)-5-meth y1-1H-pyrazol-3-yloxyl-N,N-diethylbutan-1- amine
[28]1-{441-(3,4-dichloroph eny1l)-5-methyl-1H-pyrazol-3-yloxylbuty0-4- 35phenylpiperidine
In a preferred embodiment, Ry in compounds of formula | is selected from H, -CORg, or
substituted or unsubstituted alkyl. More preferably, R, is elected from H methyl of

acetyl. A more preferred embodiment is when Ry is H.

15
In another preferred embodiment, R, represents H or alkyl, more preferably methyl.

In yet another preferred embodiment of the invention, R; and R4 are situated in the
meta and para positions of the phenyl group, and preferably, they are selected

20 independently from halogen or substituted or unsubstituted alkyl.

In an especially preferred embodiment of the invention, both R; and R4 together with

the phenyl group form a fused ring system, more preferably, a naphthyl ring system.

25 Also, embodiments where n is selected from 2, 3, 4 are preferred in the context of the

present invention.

Finally, in another embodiment it is preferred that Rs and Re together form a
morpholine-4-yl group.

30
In preferred variants of the invention, it encompasses the combination of at least one

opioid or opiate with at least one compound of formula | selected from:

[1] 4-{2-(1-(3,4-dichlorophenyl)-5-methyl-1H pyrazol-3-yloxy)ethyl}morpholine



10 [29] 114-[1 -(3,4-d ichloropheny1)-5-methyl-1H-pyrazol-3-yloxy]buty1)-6,7-d ihyd
rolH-Indo1-4(5H)-one [30]
2-(4-[1-(3,4-dichIorophenyl)-5-methyl-1H-pyrazol-3-yﬁjxylbutyl}-1,2,3,4-
tetrahydroisoquinoline 5&[]31% _ _ .
4-{241-(3,4-dichlordphrehl3-AReHrspRheri-symetBy s reretiyiniershilitrdiethylethanamine
[32]241-(3,4-Dichlopgiph@wDichisapiapyhli-nmytrazc2-iorvlidinNdigdtieiiarapinezole
[33] 1-(3,4-Dichlor 2 ;)D'}-iﬁ Ale- lid-in-1-yDethoxyl~1.H- zQ J¢ [34]
1-(3,4-Dich|oropheorllgﬁ]1 -g%sogog %{3 - grﬁgygléf[ﬁ(é%{]ggéy ﬁ@%@&gg%@ﬁ%?%?zﬂ%l
-(3,4-DichIorophenﬁ])-S{%Hp 6&%‘2"1‘% SBK 3R igarmeindeypgletyinipqrding
ichloroph ény1)-5-iggiprqpy1-GchioebihatgRyletiyhyl BH3ograasr3nyoxaoisng i -ehine did7]
4-{241-(3,4-dichlorephenyl }-1H-pyrazol:3- | qlin } i g
2-[1-(3,4-dich|oropg§ne?%lﬁ-py%ﬁ@&ﬁ%%%ﬁ%%% g’i yi %ﬂ@ﬁgrﬁﬁﬂgﬁ%&fﬁ@ﬂ% ridin-4
ichlorophenyl)-34%@p§¥?‘(6]“l6ﬁ?@ﬁf%5;@ﬂﬁwﬂl§H-pyrazo le [40]
1-{2-[1-(3,4-dichlorgg)ngpy1)d k-DigrazbBeripraetayipipargingo[4lyioxylethyl}-4-
1-(3,4-dichlorophe éﬁ\(%#%é i}r1olid in-1-yl)propoxy]-1H-pyrazole
[42]1-{241-(3,4-Dichlor en%-g-methyl-lH-pyrazoI-3-y|oxy|ethy||piperazine [43]1-{2-11
-(3,4-Dichfd ropher 9t - (3¢ siishlsnshomty femgimiidtrirmzc Sodmryiethyllpiperazine
[44]4-{241-(3,4-Dickdesephery 1)-4,5-dimethy1-1H-pyrazol-3-yloxylethyl}morpholine
[45]4-{241-(3,4-Dichlorophenyl)-4.5-dimethy 1-1H-pyrazol-3-yloxylethylimorpholine . . .
[46]2-[1-(3,4-DichSﬂ%h&%@%-@rﬁé{n{%@ﬂyﬁ DR k%ﬁ(@ﬁéét? I piperazin-
1-yl)ethanone
[11] 4-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}morpholine
15 [12] 1-(4-Methoxyphenyl)-5-methyl-3-[2-(pyrrolidin-1-yhethoxy]-1H-pyrazole
[13] 1-(4-Methoxyphenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole
[14] 1-[2-(1-(4-Methoxypheny!)-5-methyl-1H-pyrazol-3-yloxy)ethylpiperidine
[158] 1-{2-{1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-1H-imidazole
[16] 4-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethylmorpholine
20 [17] 1-(3,4-Dichlorophenyl)-5-phenyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole
[18] 1-(3,4-Dichlorophenyl)-5-phenyl-3-{3-(pyrrolidin-1-yl)propoxy}-1H-pyrazole
[19] 1-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethyl}piperidine
[20] 1-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethyl}-1H-imidazole
[21]2-{2-[1~(3,4-dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethyl}-1,2,3 4~
25 tetrahydroisoquinoline
[22] 4-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}morpholine
[23] 1-(3,4-Dichlorophenyl)-5-methyi-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole
[24] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylbutyl}piperidine
[25]1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylbuty!}-4-
30 methylpiperazine
[26] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylbutyl}-1H-imidazole
[27] 4-[1-(3.4-Dichlorophenyl)-5-methyi-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-
amine
[28]1-{4-[1-(3,4~dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylbutyl}-4-
35 phenylpiperidine



25[47] 1-(3,4-Dichloroph enyl)-4,5-d imethy1-3-[2-(pyrrol id in-1-yl)eth oxy]-1H-pyrazole [48]
1-(3,4-Dichlorophenyl)-4,5-dimethy1-343-(pyrrolidin-1-yl)propoxy]-1H- pyrazole [49]
1-{2-[1-(3,4-Dichloropheny1)-4,5-d im eth y1-1H-pyra#b1-3-yloxylethyllpi perid ine  [50]
44441-(3,4-dichloropheny1)-1H-pyrazol-3-yloxy]butylimorpholine '
30[51](2S,6R)-4-{4 28 3 A-thdAtbt dptiehiptorhrogirerert WibRymsiagel-3-plovyike iyt orihvties
[52] 1-{4-0-(3,4-Dichioreghensl)-3htpyrazol-3-yloxylbutyl}piperidine [53]
1-(3,4-Dichlorophepy1)-344-(pyjr Iig:%n-_l-. utoxy]-1Hzpyrazole [55 . _
2103 ichlorop Ry 11RO S NS 1 B ylonouiy12.34
[56]N-benzy1-4-[1-t8tahyidrisespinaipe)-1H-pyrazol-3-yloxy]-N-methylbutan-1- amine
[5[7]‘;'[1i(3i4'((1iCh|3[@’@m{Wﬁ){BHﬂWﬂéﬂi&rﬁﬁ%}ﬁrNo@gWﬁhﬁYp&eﬁzﬂgﬂ;&mﬂ&iwm{h@ﬂmﬂi@e
5[58] 4-{4-[1-(3,4-dighloraphenyl)-1H-pyrazol-3- oxég utyllthiomarpholine , .
911 [1-(3.4- DR 1 BT PReE e M SF TR I yethanone
[60]1-{1-(3,4-dichlc¥sineeipanamingthy 1-3-[2-(pyrrolidin-1-ypethoxy]-1H-pyrazol-4- yl}ethanone
10[61] 1-{1-(3,4-dighgrephanyitiieroppéniiredcomnsidinp nheimmi-id thykgrPHdoyrazole
yllethanone [34] 1-(3,4-Dichlorophenyl)-5-isopropyl-3-[3-(pyrrolidin-1-yl)propoxyl-1H-pyrazole
10 [35] 1-{2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxylethyl}piperidine
[36] 2-{2-[1-(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxylethyl}-1,2,3,4-
tetrahydroisoquinoline
[37] 4-{2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]ethyl}morpholine
[38] 2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy] N,N-diethylethanamine
15 [39] 1-(3,4-dichlorophenyl)-3-[2-(pyrrolidin-1-yhethoxy}-1H-pyrazole
[40] 1-{2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxylethyl}piperidine
[41] 1-(3,4-dichlorophenyl)-3-[3-(pyrrolidin-1-yl)propoxyl]-1H-pyrazole
[42]1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazoi-3-yloxylethyl}piperazine
[43] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}pyrrolidin-3-
20 amine
[44]4-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxylethylmorpholine
[45]4-{2-{1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxylethylimorpholine
[46]2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]-N,N-
diethylethanamine

25 [47] 1-(3,4-Dichlorophenyl)-4,5-dimethyl-3-[2-(pyrrolidin-1-yethoxy]-1H-pyrazole
[48] 1-(3,4-Dichlorophenyl)-4,5-dimethyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-
pyrazole

[49] 1-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxylethyl}piperidine
[50] 4-{4-[1-(3.4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}morpholine

30 [61](2S,6R)-4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxylbutyl}-2,6-
dimethylmorpholine
[52] 1-{4-[1-(3,4-Dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}piperidine
[53] 1-(3,4-Dichlorophenyi)-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole
[55] 4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy}-N,N-diethylbutan-1-amine



[62] 1-{1-(3,4-dichloropheny1)-3-[2-(diethylamino)ethoxy]-5-methyl-1H-pyrazol-4- yllethanone
[63] 4-{2[5-Methy1-1-(naphthalen-2-y1)-1H-pyrazol-3-yloxylethyl}morpholine 15[64]
N,N-Diethy1-245-methy1-1-(naphtha|en-2-y1)-1H-pyi’izol-s-yloxy]ethanamine [65]
1-{245-Methy1-1-(naphthalen-2-y1)-1H-pyrazol-3-yloxy]ethyl}piperidine [66]
5-Methyl-L-(naphtHattn-2-y Ry 2 o et e BERRRSAL L A7 HeRGr-methylbutan-1-
pharmaceutically agoggtable salts, solvates or a prodrug thereof. 20 Opioids and opiates are
compounds that bigsyi ARSI IRARAINRGRMPALRGSINRL BRFLI I ORGK) SRGAICT within
the scope of the presént invention include nhatural opiates, such as morphinge, codeine and
thebaine; semi-synftifi¥ioyriesamiRRed from the natural opioids, such as hydromorphone,
hydrocodd@ne, oxycdsapag4 gxy(B1oitiboibeptesgtporphinezakiagetylatphinie migsmiomnphine,
dipropanoylmorphi enzylm ' € otphine; fully: Tos\e]fo] uch as
fentanyl, pethidine,Poer;?]e{[)r‘f:'[l1 o’rﬂ@qﬁgﬁggﬁ%ﬂ?&&rﬂ%@%ﬂ%ﬁg rzﬁ’ﬁﬁ@ﬁ%@é’ﬁ%ﬂg g#{?igizé?l ¥
peptides, produced WMAfEHMEIN the body, such as endorphins, enkephalins, dynorphins, and
endomorphins and[60g¢ir{an3laglicidodtienakig:teeho pioig-(eaepiointigahetivstletHaspatding to
this invention is m‘gﬁ&%%&ﬁéts analogues. 30 The term "analogue" in the context of this
invention refers to ientlt structurally derived or homologous to a compound that binds to

an opioid Peceptor Bdl elritlt G ichipserherdetenainftédotrpriisifo by iRtberiing e xmgo-4-
definition, include Wigthatphéne analogues disclosed, for instance, in EP0975648 or

(25 Miethy 11 b P e s e e
combination of theYt&&afieRemay be formulated for its simultaneous separate or 5 sequential

administration, witfea} leasimaeagnagesticaleaccontallewaries-Aogiivey aaishpAolins

IR LIV 4 o e S G e N

administered: a com a

the two 10 active d6RIfol#ni@sMriing tHearidhalersiedt 1alvesyazeiduiandehylpineyidse
combination of twqag)issnRash- 1k pRB AEHE AEiVe SHRRIANIGEE FiiReK$a todhasmssibility

of simultaneous, segyential, or separate administration. In a particular embodiment, the. sigma
fgand is indepenadtil) SHRIRICELCHTEaY (e SR IBRCOr U ete T8 QT P IRk the

same time. In another particular embodiment, the sigma ligand is administered first, and then

the opioighor epiRigsaraPEsRItY SfeSeanBBliAlY nRiRiers oty &eaeRid18r earsbIATds that

embpdiment,t;[he %g&g or ,oi)'ate is fxdmi’ isrgeé%?] first, anfdt}‘henrthe nstiqrr]r\llar!' %n%éfude natural
administered, g’éjp a y08f‘° (ﬁﬁ%e?ﬁ BW‘,/ qefin&gP S0t e prese © alura
opiates, such as morphine, codeine and thebaine; semi-synthetic opiates, derived from
the natural opioids, such as hydromorphone, hydrocodone, oxycodone, oxymorphone,
desomorphine, diacetylmorphine, nicomorphine, dipropanoylmorphine, benzylmorphine
25 and ethylmorphine; fully synthetic opioids, such as fentanyl, pethidine, methadone,
tramadol and propoxyphene; and endogenous opioid peptides, produced naturally in
the body, such as endorphins, enkephalins, dynorphins, and endomorphins and their
analogues. Preferably, the opioid receptor ligand utilized according to this invention is
morphine or its analogues.
30
The term “analogue” in the context of this invention refers to any entity structurally
derived or homologous to a compound that binds to an opioid receptor and ellicit an
analgesic effect. Examples of analogues according to this definition, include the
morphine analogues disclosed, for instance, in EP0975648 or EP0793364.
35



Each of these particular and different ways of administration produce the desired effect: to
potentiate synergistically the opioid or opiate analgesia and/or attenuate its dependence. The
auxiliary materials or additives can be selected amor?& carriers, excipients, 25 support
materials, lubricants, fillers, solvents, diluents, colorants, flavour conditioners such as su%ars,

antioxidants ahfoPiiRfRshsArPIRptRe b riavppiositsnaRrisas ey SHPRNAERBs Yr fatdylS-

acid esters or WetisgrvdtiupsinammigHibr siapdraratayrrsyfothpiumenitielrapmiic atiop hime
selection of these auxiliary materials and/or additives and the amounts to be used will depend

on the form of application of the Fha_rmaceutical 30 composition. The pharmaceutical
combination il RR&SFaBIReEARif] the invemitshrean bR farapkiaddoaity RimyEneaNtisRatin, e
it orally orjparesgacaliil tadrsixanigtier) wWinoseikbstrasedmsaestalbaianatoeprdtay ennislyadditive,

Therefore, theaBj&Ué‘r%aﬂPR‘/éﬂ 8 ‘?’r?lé“hcaes gﬁj:té‘ iﬁg%ﬁ%@ﬁo’?ﬁ“%mﬁ& Q&ﬁ\ﬂﬂ?ﬁ%ﬂ o depiea Yctive

acc
systemic application, partlcul'ar%/ or derm ubcutaneous, intramuscular, intra-articular,
intraperitoneafOPRARERF Recalndinisigdal, nasal, percutaneous, vaginal, oral or parenteral
application.  Suitable preparations for oral applications are tablets, pills, chewing gums,

capsules, 5 granules, drops ar s S, %}uitable reparations for %nt? &RRL iQng. ar
solutions, sus@engign%?q]egé%%ﬁﬁﬁé%lg r%}n&gggqtrgﬁ&es (S)?@Sr%(/%ﬁ% églfcom *%r?éﬁbr% gf{i\ﬁ%

invention' thayRBEvRosATIRSEH 8 deien Jans admisistrred FBYAYDFIMPRRIRS!Yor percutaneous

application.  Skin applications include ointments, gels, creams, lotions, suspensions or

emulsions. 1 e prefetted fom dlecialanalisation &4 means of spRasigrestheee 1o
combination o atﬁeas?gne opl_oia or oplate’ang a¥v.eas one compound o g‘enerasf for u_fa I
are suited fortheePipspibilititicfiipig uiarasugcssaedmial of disiprdate repidtsaliaotnf@ particular

decreasing the#uiRnaBAESY siesagmnRinadignsaery berndmisistefierh2Rstpidinbeoyrin

separate% or @gqgentia{%itghg ?or{;tl%igastion f the invent,(iﬁm shows hoth tgg deffec

0 .
potentiating thé ana'ivé'gsla pl)o U2 by oapr?oel or 6%%?85 gﬁgz?glrc (leacrr8515|ng'fﬂ%ri]r’ t%e sigma

dependency ligerdiscdminidercd sl sadehen dotienoidodeigritie if sneaishicutivesuendially
example, for thefasashaunisiaten of R eemuaHicLR-fosmblRitheARd fie OBiIOr PPigREoUld
be directed only to | axiglije he %ﬂéio' or otﬁiate .analgesic effect. ndertthis scenario, it will
be possible t& W&\ﬁqﬁ{s L&Y BREATSP mil RSN tHOW I dSa AT R 24t cidlg
the opioid or epigtentiaibags. definadther embodiment, the administration may be intended just
for the asignuation of the dependency or addiction induced by opioids or opiates.

Each of these particular and different ways of administration produce the desired
effect: to potentiate synergistically the opioid or opiate analgesia and/or attenuate its
dependence.
The auxiliary materials or additives can be selected among carriers, excipients,
25 support materials, lubricants, fillers, solvents, diluents, colorants, flavour conditioners
such as sugars, antioxidants and/or agglutinants. In the case of suppositories, this may
imply waxes or fatty acid esters or preservatives, emulsifiers and/or carriers for
parenteral application.The selection of these auxiliary materials and/or additives and
the amounts to be used will depend on the form of application of the pharmaceutical
30 composition.
The pharmaceutical combination in accordance with the invention can be adapted to
any form of administration, be it orally or parenterally, for example pulmonarily, nasally,
rectally and/or intravenously. Therefore, the formulation in accordance with the

invention may be adapted for topical or systemic application, particularly for dermal,



14 In a preferred embodiment, the invention comprises the use of a combination se defined
herein for both potentiating the analgesic effect of opioids or opiates and decreasing at the
same time the dependency induced by them. 5 The é]ésage regime that must be administered
to the patient depends on the patient's weight, the type of application, the condition and
severity of theSHRE4RRE W $refBliFBUSSLRGe IBERRSSHE M HHERREEIPRRFhinRIIRESAYF abuccal,
compound of taida4l) maghinperangeso s, vdgink)brabdkparedtefdhspplivaidmr opiate from
0.15 to 15 mg/kg and it is administered daily in one or several doses. 10 Another object of the
invention is based on the discovery that sigma ligands are capable at the same time of
synergisticallyMHA8IFcHERFE iansl des R RRR s ipsiace dARIYpidt s, e WiBer 84875 g tResules,
dependense igehraaesbyrtper $yngpaspect of the invention comprises a combination of at
least one sigma ligand and at least an 15 opioid or opiate compound. The combination is then
administered in a simultaneous, separate or sequential manner to potentiate the analgesic
effect of the opidiath? opraraEignfecleaseatedRigbnaeplispionsn arotfolEiRNSodifEREBSIENS,
present inventisgoristRugiiielysaeparpteieabbprsnorphine or analogues thereof. The
following examples will serve to illustrate the invention. 25Example 1: synergistic effect of
compound 63 in analgesia mediated by morphine a) modulation of morphine analgesia in the
tail flick t&3t ThBeFRIREAGR el ipyemior sapibRiTMBRIRSARRPES A dissalyedifgan®rio
and morphinepara&assespediniibeuaighekairst. following the method described by Carlsson
et al [Neurosci Lett. 1986 Nov 21; 71(3):356-60] in CD-1 wild type (WT) mice as well as in
sigma-1 deficient mice (KO). 15 63 had no significant effect on response latency except for
the highest dostnagrigaiens ipdedepifhrestfe dolfacred@s. felipressnsoR KO hFtesdadigure
1). In contrast morphine produced a clear dose-dependent analgesic effect either in 5 WT and
KO mice with_similar efficacy and potency (ED.50.3.5 and 3.7 mg/kg for WT and KO,
respecti\}gy) ﬂ‘ﬁégﬁ,’%’%"gﬁ%0%‘,%8%%%%‘}85‘88r'rsng}ﬁﬂ%ae”%%%%lﬁ) eséttr?gfagsésia in these
conditions of tail flick assay (see figures 2, 3 and 4).

The combination of at least one opioid or opiate and at least one compound of general

formula | are suited for use in potentiating the analgesic effect of opioids or opiates
and/or for decreasing their dependency. These combinations could be administered

20 simultaneously, separately or sequentially.

The combination of the invention shows both the effect of potentiating the analgesia
produced by opioids or opiates and for decreasing their dependency but could be
used; in any case, to achieve solely one of these objectives.

25
For example, for the co-administration of a compound of formula (I) and an opioid
or opiate could be directed only to maximize the opioid or opiate analgesic effect.
Under this scenario, it will be possible to attain the added benefit of maintaining the
same analgesic level while reducing the opioid or opiate dosage.

30

In another embodiment, the administration may be intended just for the attenuation

of the dependency or addiction induced by opioids or opiates.



Next, the analgesia produced by the combination of compound 63 and morphine 10 was
evaluated in WT mice. Figure 5 shows the potentiation of the antinociceptive action of
morphine (2 mg/kg, s.c.) by compound 63 representéé by the tail flick latency (A) and by the
percentage of analgesia (%). As shown in figure 6, the sigmoidal dose response curves in
CD1 WT mice'Bfany 1 Ednsbeiin st ntbroMMentiem carisae /K ¥38) Slith comfibatiensse
(40mg/kg, i.p.pefirenl dergarkd twthqrpteinéaéilanehEl pBaiyesid éfatigiprsoidsslonsiates and

significant increasednid %Pﬂ&%@?ﬁgQiBEQH@'Q@(?%%%Q&%%%EM@?S ?ESD‘gg‘i‘ga;;) e

decrease in the ED50 of the combination (ED5
combination of morphine with 40mg/kg of compound 63 20increases the analgesia potency of
morphine &loriEhbydadagtoregirdel tharouss bé ruicanistazadth iher phtiva tdependsgy ing aateint’s
combination Wiifi Gempound & K mgke) %%Nééﬁ%ﬁ%é@ ém)élr&%%? PRI A B ferred

morphine alone (no significant) and 55% of analgesia with the combination. This synergjstic
25effect is, hd¥fEER, HisiRenelaRmerseR FoAHMaRbANCaahASBRoYTE Sigiae'k &) tfitkirag
shown in figunangéo pMosI idatioh otrkgrpiune dratgdsid on dpéateotrptate. t8stbln D rdgkipduuititas

study the eﬁeghmiﬁg{&%g%pﬁ ?ﬁﬁpm,%%@fsia, 30 experiments were performed in

the hot-plate (supraspinally integ responses) as described by Janicki et al [Pharmacol
Biochem'8ehave.1979 Apr; 10(4):623- 6]. The effect of compound 63 on morphine analgesia
was examinedirgiibepobjcticd taeeiveshtioorphinesatvrne (b tgikgeanthin erymbairiationsvidke
compound 63 k). Yh e hot-p ' f >0C e . 450
35analgesic a%%\%{pﬁ\,{vlﬁg rtr}%rp%*%%a &%ﬁ%@%ﬁ\?ﬁ%@g %%%ﬁ?ﬁéé% 51%‘6% or%cqﬁ/ﬁ(ej%féff
combination. YPiRIASEARePigHsRNS dsCearih HIRIBRSATeBa BYR 68 Ry et athiftpshest
the combinatientfd %nyéhwsefose muepauthibiadiiename ahiraseome Kiline igastyesiaalrada an
the hot-pjate test.. e 2: C i istig eff fc and 111
aneigesit e By D s s GBI S L e A s s

analgesic effet@Rer aifo Bt SREUSHHH JNABRESf ith S ieelirienilComFBoPRIB 8TERM EHHL GRipith pr
and of BD106shwied dmnpuscrigenitt Hgpsadaregmbination with

In another embodiment of the present invention, the opiate used is preferably

20 morphine or analogues thereof.

The following examples will serve to illustrate the invention.

25 Example 1: synergistic effect of compound 63 in analgesia mediated by
morphine

a) modulation of morphine analgesia in the ftail flick test

The analgesia induced by the combination of compound 63, a sigma-1 ligand,
30 and morphine was assessed by the tail flick test following the method described
by Carlsson et al [Neurosci Lett. 1986 Nov 21; 71(3):356-60] in CD-1 wild type

(WT) mice as well as in sigma-1 deficient mice (KO).

First, the efficacy of compound 63 alone was evaluated in WT as well as KO mice
35 by its administration at different doses (10, 20, 40 and 80 mg/kg, i.p.). Compound



10 morphine was evaluated in CD-1 wild type (WT) mice by the tail flick test as under example
1. Compound 63 and 11 and BD1063 where administered in a single dose of 40 mg/kg 1.p 30
minutes before the administration of morphine (1 mg}‘kfg s.c.) 15The results shown in figures 8

demonstrate that all combination of sigma ligand with morphine produced an enhancement of
the analgesic effecBdfia8rpRirniaitatgafiers eRdespAsmbieHOIRXGRBREINthee igkashfdnes

co administration wisbtéde £o8xpeuiad abisstetlvaidkedi asgibiave a0 20 dex@swiigde 1).
Attenuation of dependence induced by morphine by co-administration with compound 63.
The attenuation of the addictive effect of morphine by compound 63 was tested with the place

conditioning paradifr§Bas] MaehilgorediEE nRppAPaSERPRNEeps InsierasPHPRi BT In

used in mge to evalRihiRPasshigtreywmiRkIngiREs biedyorRaBIeE Of 508 Bibmg/kg for
paradigm the rewayding effects of the.drug.ar. SOGi with the physical teristics .of
an environment, an@ thTsd,.fﬁq?éée\?ﬁl (glr\é(?g/? 'snpel%a "f o'rea ‘%%Eﬁgeg%%gﬁr%ﬂgﬁgcﬁﬁ% ne
with a drug having 2edlgegiad ghesererylitins eh idiigksesafywee fgand tharddisive effects

of a 30drug, and in this case, the mouse will avoid stay in the compartment associated with

the drug having aversi roperties.  The purpose was to evaluate the eff induced
the acministiaton SSRpn o s i eraRcel BTEE SRR TRl TG e At it

to modifylthe 35rewaifvg!padgsbinidd lomigerbigHesiA shiewsaiReiRpienTalioripfdreraiinasiceptiye
morphine were tesiRénefGABIPRIHBAD TWRE, akibplesah &l BBAe AN eI B atrRd tHiPMick
the data previousl;i qbtaingg)in the qﬁurcgath;c ai moPIeI data not shown). 5Male CD-1
mice (Charles Rive?, F2h 6Weig inSB -Cffg? Rl aengggl‘%nﬁ@'of the experiment were used.
Mice were identified by a mark on the tail and housed individually in controlled laboratory

con?itil?ns Witf|1 tf(ll_eﬁmwagg%gmﬁ@ltﬁﬁeg &ggﬂo@%@ﬁwﬁé@b5@e%@:‘y@©mwfgmice gf_the
controllega_cycle (li n at.Vo. Ll (0) . . experiments were co e a
ORI T R BT B i

during the behavioural véstmgompardettnreorahipeoetuherds$, ahddaaithal hu/Epdsyoeskows a

conducted accordiggdmeiandad aibical pideipasEIOPSANSRBHNY GiHdsiBgs OB,
Care and Use of Laboratory Animals) ,aré%g%%gge& . the local ethl%gb%%rgwég?e. 15 The

following experime%@gl' p%ewgﬁé‘?e@t e combination vs morphine
alone (ED50=3.21). The combination of morphine with 40mg/kg of compound 63

20 increases the analgesia potency of morphine alone by a factor of 2.4.

Groups of mice received morphine alone (1mg/kg) and in combination with
compound 63 (40 mg/kg) and it was found only 10% of analgesia with morphine
alone (no significant) and 55% of analgesia with the combination. This synergistic
25 effect is, however, abolished when the combination is administered to sigma-1

KO mice as shown in figure 7.

b) Modulation of morphine analgesia in the hot plate test

In order to further study the effect of compound 63 on morphine analgesia,
30 experiments were performed in the hot-plate (supraspinally integrated responses)

as described by Janicki et al [Pharmacol Biochem Behave. 1979 Apr; 10(4):623-

8]. The effect of compound 63 on morphine analgesia was examined: groups of

mice received morphine alone (2.5 mg/kg) and in combination with compound 63

(40mg/kg). When the hot-plate test is performed at 50°C, we found a 45% of

35 analgesic activity with morphine alone, and 83% with the morphine and




Group 1 (n = 12):saline + saline Group 2 (n = 14):morphine (1.5 mg/kg s.c.) + saline Group 3
(n = 11):morphine (5 mg/kg s.c.) + saline 20Group 4 (n = 12):saline + compound 63 (25 mg/kg
s.c.) Group 5 (n = 11):morphine (1.5 mg/kg s.c.) + compound 63 (25 mg/kg s.c.) Group 6 (n =
12):morphine (6 mg/kg s.c.) + compound 63 (25 mg/kg s.c.) The rewarding properties of
morphine anl the SESRINE R AERTOIEN SR BoP6r CERRb A GEes EPE LU R
using an apparatustatiapteddiyetie avivilitianinil e acebiratiore®d phraditpre., Towpmpaldwble
consists of two maig sAHaRELABANANNG SEERAHIRERH 8FRAALRS Byt triangular central
division. During the preconditioning phase, each mouse was placed in the middle of the
central division and had free access to both compartments of the conditioning 30 apparatus
for 18 minb with the time spent in each compartment recorded. Treatments were
counterbalanced bE%%l&@W&W@J&%Vﬁ@fdﬁ&a@&%@%@&@@@%f% fiPhnalgesia
conditioning phase; mice WEFE treated during b days with alternate injections of drug
(morphine and/or dB%atatRYEgrauRe WaeR comparediam ell known sigma ligan

min before morphiféersalgssi8sifgetidtwdhit éheveomponti

compartment immedialdindS:a{lahi GFABDES SAN R AMA MSRHeN ISR Sl P aRfs

matching walls for 20 min. Drugs were administered on days I, 3 , and saline on days 2,
4 and 6. Eontrol afMAREIRE ATy ARRIN&GYday orbee é\ﬂaﬁﬁ?@ Rathe daltilicklgsiesper
preconditioning phasempte fre€aopessdsBathddrhpartrBETREH b miadiaistbtbe tme Spglet
in each compartmepiyyaf A8GaETes! p SaumUtas GG AL FRI MRS IAR S (Ietcs
between the post-conditioning and preconditioning time spent in the drug-paired compartment
Data were express%a')as raw time score values (seconds) (Figure 9) and time spent in the
drug-paired compartment during pre-conditioning and test phases (seconds) (Figure 10). 10

Time scqig values el RAGA AN RE B ANCHA GERBe ulesish [910ued el

Dunnet post-hoc comparison. Values o time spent for each group of mice in drug-palre
compartment durirtfthénsrebém iR af BRRARGSHAMG hdH enslgesifeRiteqlerk morphine
compared by usingighbugHahedsFudemnds paitegiotesindd Thatesidts asd shosm dddgusesatdn
and 10 give rise to lawi ions: - rcpj inistered at the dose of 5 mg/kg
induced rewarding@%e@é%%%%@%&?é@%%i%%ﬁgo p%]ge%@pﬁﬁ%%??éée: No effects were
observed when 20 morphine was administered at the dose of 1.5 mg/kg. These effective and
noneffectiye doses of morphine were used to evaluate the possible interactions with

compound 63. Example 3: Attenuation of dependence induced by morphine by co-

administration with compound 63.

The attenuation of the addictive effect of morphine by compound 63 was tested
with the place conditioning paradigm model. The place conditioning paradigm is a
25 behavioural model used in mice to evaluate the possible rewarding/aversive
properties of a drug. In this paradigm the rewarding effects of the drug are
associated with the physical characteristics of an environment, and thus, mice will
prefer spend more time in the environment associated with a drug having
rewarding properties. This model also allows exploring the aversive effects of a
30 drug, and in this case, the mouse will avoid stay in the compartment associated

with the drug having aversive properties.

The purpose was to evaluate the effects induced by the administration compound
63 in the mouse place conditioning paradigm and their capability to modify the
35 rewarding properties of morphine in this paradigm. Two different doses of



- Compound 63 (25 mg/kg) did not produce any place conditioning effect when
25administered alone. This result suggests that compgund 63 does not produce rewarding or
aversive effects when administered at this dose. - Compound 63 (25 mg/kg) attenuated the
rewarding effects induced by morphine in the place conditioning paradigm. Thus, compound
63 suppressed the SRS HRI& ERIEs 88D RRITRRY By Af e cREMiNRIE L rah Gr piifgle (g ose
mg/kg) and did not gatodiztedainyne dnel dite qoledspsipbiained it Was ressopabéddaitheodel (data
noneffective dose q{(;pgrqg@m_e (2.5 mg/kg). 19 CLAIMS 1. A combination of at least one
sigma ligand and at least oné opioid or opiate compound for simultaneous, separate or
sequential administration, wherein the 5sigma ligand has a general formula (I) wherein R1 is
selected friom the ghtaip Gitriediby (FoladgeRisabhditariee) ovaigisnp20eR2dyrlat glkybheginning of
substiuted or unsuislityieshurloalied SUBSIEY O RsHARIINP FIKAIY SHDSHUIGRlsed

unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted
non-aromatic heterBQERHaLY BLGRREN'EH IRRAIBIERdBRT it HBR FoRpatA LB eaitkipest at
unsubstituted heter@tyclyrtkylunfirat 55(0)0R8, acdAdiREG B0l sPURB(lidPNonQRER:00 h ;
150C(0)R8, -3(0)i-Re., - A7 NR8 9. -NQ2, -N=CR8R9, and halogen;.R2 is selected
from the grou formHo) AL aotl ) bR RIS el Cohaaerefls < Soh B o 86 RoRt
unsubstitiRed cycloBN/MiihRaVENAEEASIOtERPEIRBAYY AghsHELIBHWBR Tsepsstutiag dhel,
substituted or unsubstitwiedrarykkil. 20 supstitvtadDprossdsisiasinaipracyclybamdstitded
or unsubstituted hetergcyclylalkyl, -CORS8, -C(0)ORS, -C(0O)NR8R9.. -CH=NRS8, -ON, :0RS, - .
OC(0)RS, -8(0)t-R§8-r@ﬁ§E2}g, ?@5@?8)£‘§, %8‘%‘%%&5%\?@}@#&%‘*&0&%‘&? g Rty
independently seleGt¢deaings e hewpferaisd Ysengttaderatars Anissttskandrapnsnsstitoitctie

alkyl, substituted org¢assipsidLEeehegiealkyl, substituted or unsubstituted alkenyl, substituted
or unsub§ ituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted

heterocyclyl,
The following experimental groups were tested:

Group 1 (n = 12): saline + saline
Group 2 (n = 14): morphine (1.5 mg/kg s.c.) + saline
Group 3 (n =11): morphine (6 mg/kg s.c.) + saline
20 Group 4 (n = 12): saline + compound 63 (25 mg/kg s.c.)
Group 5 (n = 11): morphine (1.5 mg/kg s.c.) + compound 63 (25 mg/kg s.c.)
Group 6 (n = 12): morphine (6 mg/kg s.c.) + compound 63 (25 mg/kg s.c.)

The rewarding properties of morphine and the possible rewarding/aversive effect
25 of compound 63 were evaluated by using an apparatus adapted for the
conditioning place preference paradigm. The apparatus consists of two main
square conditioning compartments separated by a triangular central division.
During the preconditioning phase, each mouse was placed in the middle of the
central division and had free access to both compartments of the conditioning
30 apparatus for 18 min, with the time spent in each compartment recorded.
Treatments were counterbalanced between compartments in order to use an
unbiased procedure. For conditioning phase, mice were treated during 6 days
with alternate injections of drugs (morphine and/or compound 63) or saline.
Saline and compound 63 were administered 30 min before morphine or saline

35 injection. Mice were confined into the corresponding compartment immediately



20 substituted or unsubstituted heterocyclylalkyl, -O0R8, -C(0)ORS8, -C(0)NR8R9, - CH=NRS,
-CN, -0R8, -0C(0)R8, -8(0),-R8, -NR8R9, -NR8C(0)R9, 4402, - N=CR8R9, and halogen, or
together they form a fused ring system; 5R5 and 128'8re independently selected from the
group formed by hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted

cycloalkyl, substituSomaRtiBaIR: Rl RgKafInEiion iy Gt substina <o maleinaells
or unsubstituted arydaliyInfnloStiytetrs damibistitie dhatsrotyclynsdbsiiditedres on days 2, 4

unsubstituted heterocyelylalkyl, - -C(0 SC(ONR s k0 CH= - -
0COR®, -S(O)Rs,am{égé?ér)!’ﬁh%&%fﬁ@%&%@??v&éé%@%ﬁ%;%gg?%%?rsq%%oa fies
with the nitrogen a@hinté & RiesardoaGphR R dea@mREESdOPRIRSIHRATRE R ieFd& M.
group; n i1, 2, 3, 4n8.tke Tirne 8péht insehch Wodig3Rmsat Raareceadddindeperwat\cakieicied
from hydrogen, suhstituted or unsubstituted substituted or.unsubsti cycloalkvl,
substituted or 20 u%%uggﬁ%qtrené)_ a?l?er%l, s_t%bs‘%ﬁ%]ga%r'%h&%gs?itﬁgd %%Z%é s’t%tgﬁt;]e% (L)ﬁr}’ A bre
unsubstituted hetefRHignisgriieLsea i HsuB R IROTPasImk USRIV IR RIS BRsRA S

aryloxy, and halogeawairdepSissroactusic iy apaepiEnarsal) isamenh p@mgotiaolNalg-paired

thereof. 2. The combination according to claim..l wherein,Rl is selected,from H.,.- 3
substituted or unsu%(_)sfﬂf)uatrglgea iyfurgmlg?%e-cc(% 'It;’%.]tllx& gr&((j:c?r%sl% (?t]g %?girﬁsicg?gsevﬁé?@hé;‘gﬂé
H or alkyl04. The cHimbisatieh weesdiYRiaocampafthe HrscanmyBIme hépeti ren svdirets)

are situated in the foRid&NGPAr DEASHI QRS Oh decBhpREERO VI sT BE thenthip i Besosdiag
to any of the precedin cléims wherein R3 and R4 35are itnglgrpn%ng‘%ng%sele lied from

halogen, or substitdt&arof unsobShtliteaPRST. 21 partmen ~GonGioningdnd post-
conditioning measurements were compared by using a two-tailed Student’s

paired t-test.

15
The results as shown in figures 9 and 10 give rise to the following conclusions:

- Morphine administered at the dose of & mg/kg induced rewarding effects
revealed by a conditioned place preference: No effects were observed when
20 morphine was administered at the dose of 1.5 mg/kg. These effective and non-
effective doses of morphine were used tc evaluate the possible interactions with

compound 63.

- Compound 63 (25 mg/kg) did not produce any place conditioning effect when
25 administered alone. This result suggests that compound 63 does not produce

rewarding or aversive effects when administered at this dose.

- Compound 83 (25 mg/kg) attenuated the rewarding effects induced by morphine
in the place conditioning paradigm. Thus, compound 63 suppressed the
30 rewarding responses produced by the effective dose of morphine (5 mg/kg) and
did not produce any conditioned response when it was associated to the non-

effective dose of morphine (1.5 mg/kg).



6. The combination according to any of claims 1-3 where R3 and R4 together form a fused
naphthyl ring system. 57. The combination according to any of the preceding claims wherein n
is selected from 2, 3, and 4. 8. The combination according to any of the preceding claims
wherein R5 and R6 together form a morpholine-4-y1 group. 10 9. The combination according
to claim 1 wherein compound of formula | is selected frotf: [1]
4-(2-(1-(3,4-dichlorophenyl)-5-methy1-1H pyrazol-3-yloxy)ethyl}morpholine [2]
241-(3,4-Dichloropheny1)-5-methy1-1H-pyrazol-3-ylo%yPNIR-diethylethanamine 15[3]
1-(3,4-Dichlorophenyl)-5-methy1-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole [4]
1-(3,4-Dichloropheny1)- 5T”)@UBW@ ??é[%r{%yrémgﬁ ¥ LR RAclAPNT a2l opioid or opiate

1-(241-(3,4-Dichlorophenyl)- razol 3-ylox Ieth I |ne 6 .
1-{241-(3,4- dlchlorophenﬁél meth ]IEQF%ZO] %e cr)xte]e hy X %folml algg);{teé1 f wherein the

3-{142-(1-(3,4- D|%hloropﬁé’ﬁ§?l')gﬁnﬁ1 ;ﬂgﬂqea}fa%v% loxy)ethyl]piperidin-4-
20yl}-3H-imidazo[4,5-b]pyridine

[8]1-(241-(3,4-Dichlorophenyl)-5-methyl-1H- pyr oI 3-yloxy]ethyll-4- methylpiperazine [9]
Ethyl 4-(2-[1-(3,4-dichloropheny1)-5-methyl- 1H razol-3-yloxylethyl}piperazine carboxylate
25[10] 1-(4-(2-(1-(3,4-dichlorophenyl)-5- meth -1H-pomgzeleB-yloxg)ethyl)piperazin-
1-yl)ethanone [11] 442-0
-(4-Methoxypheny1)-5-methyl-1H-pyrazol-3-yloxylethyllmorpholi R,

Rs
Ry

O]

wherein

R, is selected from the group formed by hydrogen, substituted or unsubstituted
10 alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted

alkenyl, substifuted or unsubstituted aryl, substituted or unsubstituted arylaikyl,

substituted or unsubstituted non-aromatic heterocyclyl, substituted or

unsubstituted aromatic  heterocyclyl, substituted or  unsubstituted

heterocyclylalkyl, -COR;g, -C(O)ORg, -C(OINRgRy, -CH=NR;, -CN, -OR,, -
15 OC(O)Rg, -S(0O)-Rs, -NRgRg, -NRgC({O)R,, -NO,, -N=CR;Ry, and halogen;

R, is selected from the group formed by hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyt,
20 substituted or wunsubstituted heterocyclyl, substituted or lvunsubstituted
heterocyclylalkyl, -CORg, -C(O)ORg, -C(O)NRgR,, -CH=NR;, -CN, -ORg, -
OC(O)Rg, -S(0)-Rs, -NRgRg, -NRyC(O)Rg, -NO,, -N=CR;R,, and halogen;

R; and R, are independently selected from the group formed by hydrogen,
25 substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl,
substituted or unsubstituted arylalkyl, substituted or unsubstituted heterocyclyl,



[12] 1-(4-Methoxyphenyl)-5-methy1-342-(pyrrolidin-1-ypethoxy]-1H-pyrazole [13]
1-(4-Methoxyphenyl)-5-methy1-343-(pyrrolidin-1-yl)propoxy]-1H-pyrazole 30[14]
142-(1-(4-Methoxypheny1)-5-methy1-1H-pyrazol-3-yloxy)ethyllpiperidine [15]
1-{241-(4-Methoxypheny1)-5-methy1-11-1-pyrazol-3-yloxylethyl}-1H-imidazole [16]
4-{241-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxg]ethyl}morpholine [17]
1-(3,4-Dichlorophenyl)-5-phenyl-312-(pyrrolid in-1-yflethoxy]-1H-pyrazole [18]
1-(3,4-Dichloropheny1)-5-sHestijuted-p8 Ypsupelidied hgBmepbialyl Ho PR az6 08814 9T IQNIEGR,, -
-(3,4-Dichloropheny1)-5-plagrir, H-oyrazok3- yiorytsHy HImrineNBRZ0INR,C(O)Rs, -NO;, -

1-{2-[1-(3,4-Dichloropheny)-G:pheind sliHsoyrazolandoxltinLi-d ki nigazRlem,
[21]2-{211-(3,4-d ichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethy1}-1,2,3,4- tetra

hydroisoquinoline [22]
4-{441-(3,4-Dichforophenyls-Sith Behgiel idppeagent3-sRisutipmibepasiRe®rRe] by hydrogen,
1-(3,4-Dichloropheny1)-5-swe#tylta+ [ 4 pyisotistitiiddy @by foxydslitdig@y raz alasi@slituted  cycloalkyl,
5 e L OO o
126] 142-0 3 4-Dichlorop R Mt B B AR TN £ P S0y
441-(3,4-Dichloropheny1)Sshsfisgs on HigheFaRS RAtexom ele/ tethYRautal QR REINRSR,, -
10 CH=NR;, -CN, -OR, -OC(O)R;, -S(O)-Rs, -NRgRy, -NR3C(O)Rs, -NO,, -
N=CRgRy, and halogen, or together form, with the nitrogen atom to which they

are attached, a substituted or unsubstituted heterocyclyl group;

nis1,2,3,4,5 6, 70r8;
15
tis 1,2 0r 3;

R and Ry are each independently selected from hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
20 unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted alkoxy, substituted or

unsubstituted aryloxy, and halogen;

or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.

25
2. The combination according to claim 1 wherein R, is selected from H, -CORg,
and substituted or unsubstituted alkyl.
3. The combination according to claim 1 or 2 wherein R, is H or alkyl.

30

4. The combination according to any of the preceding claims wherein R; and R,

are situated in the meta and para positions of the phenyl group.

5. The combination according to any of the preceding claims wherein R; and R,
35 are independently selected from halogen, or substituted or unsubstituted alkyl.



[28]1-{4-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]buty1l1-4- phenylpiperidine
[29] 1-{411-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy] buty11-6, 7-dihyd ro-
151H-indo1-4(5H)-one [30]
2-{441-(3,4-dichloropheny1)-5-methyl-1H-pyrazol-3-yloxy]buty1}-1,2,3,4-
tetrahydroisoquindine [31] 21
4-{211-(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]ethyl}morpholine
[32]2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]-N, N- 20diethylethana mine
[3311-(3,4-Dichlorophenyl JFaeisapboipyidn342e(pivity alidig-df-yipieth 03/ vidleBy azo R, [Bdether form

1-(3,4-Dichloropheny1)-5;i8RRERY AR Arg Ryktlidin-111)propoxy]-1H-pyrazo le [35]
1-{2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]ethyl}piperidine [36]

2-{241-(3,4-dichloropheny1)-5-isopropyl-1H-pyrazol-3-yloxylethy1}-1,2,3,4-
25tetrahydr0|soq?||noI|ne7v[3 e combination according to any of the precedlng claims wherein n is

4-{241-(3,4- d|chIorophengé_lgelédipyre&d,-anﬁléxy]ethyl}morphollne [38]
2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy] N, N- diethyletha namine [39]

1-(3,4-dichlorophenyl)-3 yrrolidin-1-yflethgx I ole [l
1-{2-[1-(3,4- d|chIorophen€f/2¢§ﬁobn)?r'3%t(')? ?Cf(()))r(y éﬁﬁhne claims wherein Rs and R
1-(3,4-dichlorophony1)-39& (i TRPrphplirs b g rTPP pyrazole
[42]142-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}piperazine

[43]1-{2-[1-(3,4-Dichlorophemny gcamsi il akthia@as | skeyoxyiaienstoybialigus 3of formula I is
selected from:
{1} 4-{2-(1+(3,4-dichlorophenyl)-5-methyl-1H pyrazol-3-yloxy)ethyl}morpholine
[2] 2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine
16 [3] 1-(3,4-Dichlorophenyl)-5-methyl-3-[2-(pyrrofidin-1-yl)ethoxy]-1H-pyrazole
[4] 1-(3,4-Dichlorophenyl)-5-methyl-3-[3~(pyrrolidin-1-yl)propoxy]-1H-pyrazole
[5] 1-{2-[1-(3,4-Dichlorophenyl}-5-methyl-1H-pyrazol-3-yloxylethyl}piperidine
[6] 1-{2-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyi}- 1H-imidazole
{71 3-{1-[2-{1~(3,4-Dichlorophenyl}-5-methyl-1H-pyrazol-3-yloxy)ethyl]piperidin-4-
20 yl}-3H-imidazo[4,5-b]pyridine
[8]1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-4-
methylpiperazine
[9] Ethyl 4-{2-[1~(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}piperazine
carboxylate
25 [10]  1-(4-(2-(1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl)piperazin-
1-yl)ethanone
[11] 4—{2—[1~(4-Methoxyphenyl)-5-methyl—1 H-pyrazol-3-yloxylethyl}morpholine
[12] 1-(4-Methoxyphenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole
[13] 1-(4-Methoxyphenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy)-1H-pyrazole
30 [14] 1-[2-(1 —(4—Methoxyphenyl)—ﬁ-méthyl~1 H-pyrazol-3-yloxy)ethyl]piperidine
[15] 1-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}- 1H-imidazole
[16] 4-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethyl}morpholine
[17] 1<(3,4-Dichlorophenyl)-5-phenyl-3-[2-(pyrrolidin-1-yl)ethoxy]- 1H-pyrazole
[18] 1-(3,4-Dichlorophenyl)-5-phenyl-3-[3-(pyrrolidin-1-yl)propoxy}-1H-pyrazole
35 [19] 1-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxyjethyl}piperidine



am ine [44]14 {2 [1

(3,4-Dichloropheny1)-4,

5-dimethy1-1H-pyrazol-3-yloxy]ethyl}morpholine

35[45]4-{241-(3,4-Dichloropheny1)-4,5-dimethyl-1H-pyrazol-3-yloxy]ethyl}morpholine 23
[46]2-[1-(3,4-Dichloropheny1)-4,5-dimethyl-1H-pyrazol-3-yloxy]-N,N- diethylethana mine [47]

1-(3,4-Dichlorophenyl)
1-(3,4-Dichloropheny1l)

-4,5-dimethy1-342-(pyrrolidin-1-y##ethoxy]-1H-pyrazole [48]
-4,5-dimethy1-343-(pyrrolidin-1-yl)propoxy]-1H- 5pyrazole [49]

1-{241-(3,4-Dichloropherlyd) 45 Hih étRighiorehpradict-Bhg kit aarsipeylemlstTab] H-imidazole
4-{441-(3,4-dichlorophenfzt)2ipHpysazakReytplgiyyisipneosphalineazol-3-yloxylethyl}-1,2,3,4-
[51](28,6R)-4-{441-(3,4- qg;;nggggwggrgy pyrazol-3-yloxy]buty11-2,6- dimethylmorpholine

10[52] 1-{4-[I-(3,4-Dichl
1-(3,4-Dichlorophenyl)-

4-[1-(3,4-dichlordpheny1)23

O§g§ g/é kl [P(\'/h Z%ltfe:)é 9%_‘1’%%'}/}&\ endlq%gﬁoiy]butyl}morpholme
'6!"8%’6?9!'kﬁwﬁwrﬁléﬁﬁéﬁol‘i@rﬂrM‘ébt[%yl ~1H-pyrazole

N-benzy1-4-[1-(3,4-dichl#4phgry13:2BigyoarbieBylioxydiMimidtbyriaoteiaybxdboipépiperidine
15[57]4-[1-(3,4-dichloroppepyh)-Ltd; RYiRRBAshuigma-NelLmathrystaytibutyl-4-

methylbutan-1-amine
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methylpiperazine

[26] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyi-1H-pyrazol-3-yloxy]butyl}-1H-imidazole
[27]  4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-
amine

[28]1-{4-[1~(3,4-dichlorophenyl)-5-methyi-1H-pyrazol-3-yloxy]butyl}-4-
phenylpiperidine

[29]  1-{4-[1-(3,4-dichicropheny!)-5-methyl-1H-pyrazol-3-yloxy]butyl}-6,7-dihydro-
1H-indol-4(5H)-one

[30] 2-{4-[1-(3,4-dichlorophenyt)-5-methyl-1H-pyrazol-3-yloxyjbutyl}-1,2,3,4-
tetrahydroisoquinoline

[31] 4-{2-[1~(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxylethyl}morpholine
[32]2-[1+(3,4-Dichlorophenyi)-5-isopropyl-1H-pyrazol-3-yloxy}-N,N-
diethylethanamine

[33] 1-(3,4-Dichlorophenyl)-5-isopropyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole
[34} 1-(3,4-Dichiorophenyl)-5-isopropyl-3-[3-(pyrrolidin-1-yl)propoxyl-1H-pyrazole
[35] 1-{2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxylethyl}piperidine
[36] 2-{2-[1-(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxylethyl}-1,2,3,4-
tetrahydroisoquinoline

[37] 4-{2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxylethyl}morpholine

[38] 2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy] N,N-diethylethanamine

[39] 1-(3,4-dichlorophenyl)-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

[40] 1-{2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxylethyl}piperidine

[41] 1-(3,4-dichloropheny!)-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole
[42]1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}piperazine

[43] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}pyrrolidin-3-
amine
[44]4-{2-[1~(3,4-Dichiorophenyl)-4,5-dimethyl-1H-pyrazoi-3-yloxylethyl}morpholine
[46]4-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazoi-3-yloxylethyl}morpholine



[58] 4-{441-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxylbutyllthiomorpholine
[59]141-(3,4-Dichlorophenyl)-5-methy1-3-(2-morpholinoethoxy)-1H-pyrazol-4- yllethanone
20[60]1-{1-(3,4-dichloropheny1)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazol-4-

yl}ethanone [61]

1-{1-(3,4-dichloropheny1)-5-methy1-3-[2-(piperidin-1-y1)ethoxy]-1H-pyrazol-4- yl}ethanone
[62] 1-{1-(3,4-dichloropheny1)-3[2-(diethyla mino)ethoxy]-5-methy1-1H-pyrazol-4-
25yl}ethanone [63] 4-{2SIESH DighéqrerhenerR3-timethyhy FapyiazolfoxgletityNimorpholine
[64] N,N-Diethyl-2-[5-metistdyitthaaaptibalen-2-y1)-1H-pyrazol-3-yloxy]ethanamine [65]

1-{245-Methy1-1-(napht
5-Methyl-1-(naphthalen-

-)4)-342-(pyrrolidin-1-yOeth
pharmaceutically accept‘[ﬁ%l]e salt, s&](?g?é%fﬂ?%@ﬁ@ﬁ%

2@? m-’%%'X-BE%HFMMLﬁ SYMX%I%{BWHWRJ (—)y! )etho[@is—]l H-pyrazole
eol.

r le 300or a
eyl ymrepeit-

to any of the preeeding d¥ig8l&vherein the opiate comprises morphine or an analogue thereof.

24 11. The combination

pSg oG (detacmoloprearein, shenaahybinbpipazobsapeisésthyl}piperidine

442-[5-Methyl-1-(naphthalenc 2% )L idaRwiaeshkasylory s morealingndomarehine. 512. A

combination according t

e e R T

effect of opioids or opiat

A combination according¥BeimsyRIaliRfs 1-11 for use in potentiating the 10analgesic effect of

opioids or opiatés.
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[52] 1-{4-[1-(3,4-Dichlorophenyl)-1H-pyrazol-3-yloxylbutyt}piperidine

[53] 1-(3,4-Dichlorophenyl)-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole

[565] 4-{1-(3,4-dichiorophenyl)-1H-pyrazol-3-yloxy}-N,N-diethylbutan-1-amine

[56] N-benzyl-4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N-methylbutan-1-
amine

[57]4-[1-(3,4-dichlorophenyl)- 1H-pyrazol-3-yloxy]-N-(2-methoxyethyl)-N-
methylbutan-1-amine

[58] 4-{4-{1-(3,4-dichlorophenyl}-1H-pyrazol-3-yloxy]butyl}thiomorpholine
[5911-[1-(3,4-Dichlorophenyl)-5-methyl-3-(2-morpholinoethoxy)-1H-pyrazol-4-
yllethanone
[60]1-{1-(3,4-dichlorophenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazol-4-
yl}ethanone
[611 1-{1-(3,4-dichlorophenyl}-5-methyl-3-[2-(piperidin-1-yl)ethoxy]-tH-pyrazol-4-
yl}ethanone
[62] 1-{1-(3,4-dichlorophenyl)-3-[2-(diethylamino)ethoxy]-5-methyl-1H-pyrazol-4-
yl}ethanone
[63] 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl}morpholine
[64] N,N-Diethyl-2-[5-methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxylethanamine
[65] 1-{2-[5-Methyi-1-(naphthalen-2-y})-1H-pyrazol-3-yloxylethyl}piperidine
[66] 5-Methyl-1-(naphthalen-2-yl)-3-[2-(pyrrolidin-1-yl}ethoxy]-1H-pyrazole

or a pharmaceutically acceptable salt, solvate or prodrug thereof.

10. The combination according to any of the preceding claims wherein the

opiate comprises morphine or an analogue thereof.



14. A combination according to any of claims 1-11 for use in decreasing the dependency
induced by opioids or opiates. 1515. A combination of at least one sigma | gand and at least
an opioid or opiate compound for simultaneous, separate or sequential administration for use
in potentiating the analgesic effect of opioids or opiates and for decreasing the dependency
induced thereby. 2016. A combination according to claim4l5 where the opiate comprises

morphine or an analogue thereof.
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20

11. The combination according to claim 1 wherein the combination comprises
4-{2-[5-Methyl-1-(naphthalen-2-yi)- 1H-pyrazol-3-yloxyjethyl}morpholine and

morphine.

12. A combination according to any of the preceding claim for use in
potentiating the analgesic effect of opioids or opiates and/or for decreasing the

dependency induced thereby.

13. A combination according to any of claims 1-11 for use in potentiating the

analgesic effect of opioids or opiates.

14. A combination according to any of claims 1-11 for use in decreasing the

dependency induced by opioids or opiates.

15. A combination of at least one sigma ligand and at least an opioid or opiate
compound for simultaneous, separate or sequential administration for use in
potentiating the analgesic effect of opioids or opiates and for decreasing the

dependency induced thereby.

16. A combination according to claim 15 where the opiate comprises morphine

or an analogue thereof.



