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L-ARYL-3-ÀMINOÀIJKOXY-PYRAZOIJES ÀS grcMA I,IGÀNDS ENHÀNCING ÀNALGESIC EFFECT
OPIOIDS ÀND .ATTEiNUATING THE DEPENDENCY THEREOF

5 FIELD OF THE INVENTION

The present lnvention relates to poten{iation of the analgesic efiect of opioids and

opiatos as well as to attenuation of the addiction thereof. More specifically, the present

invention relates to the use of a group of sigma reoeptor ligands for the potenliation of

the analgesic effect of opioids and opiates and for decreasing the dependency induced

10 by them at the same tÍme.

BAGKGROUND OF THE ¡NVENTION

Opioids and opiates are potent anaþesics widely used in clinical practice. Opioid and

opiates drugs are classffied Çpically by their binding selectivlty in respect of the cellular
15 and dÍfferentiated tissue recoptors to which specific drug specie birrds as a ligand.

These receptors include mu (p), delta (õ), kappa (r) and the nociceptive receptors.

The well-known narcolic opiates, such as morphine and its analogues, are selective for
the opioid mu receptors. Mu receptors mediate analgesia, respiratory depression, and

20 inhibition of gastrointestinaf translt. Kappa receptors medíate analgesia and sedation,

However, despite their good activity as analgesics, opíoids and oplates have the

drawback of causing dependence.

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

25 due to their role in analgesía related processes. The sigma binding sítes have
preferential affiníty for the dextrorotatory isomerc of certain opíate benzomorphans,

such as (+)SKF 10A47, (+)cyclazocine, and (+)pentazocine and also for some

narcoleptics such as haloperidol. The sÍgma receptor has af feast two subtypes, which

may be discriminated by stereoselective isomers of these pharmacoactive drugs. SKF

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

It has been reporled that some sigma ligands in combination with opioids or opiates are

capable of modufatìng the analgesic effect lhereof. lt is known, for example, that
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haloperidol potentiates the activity of different opioids and opiates such as morphine,

DADL or bremazocine [Chlchenkov, O. N. et ai: Effect of haloperidol on the analgesic

activity of intracisternally and intrathecally injected opiate agonists, Farmakologiya i
Toksikologiya (Moscow) (1985), 48(41,58-611. Chien C. et a/, also refened the

5 synergistic effect of the combination of haloperidol and morphine fSelective antagonism

of opioid analgesia by a sígma system, J Pharmacol Exp Ther (1994), 271,1583-1590

and Sigma antagonists potentiate opioid analgesia in rats, Neurosciteff (1995), 190,

137-139] and Marazzo A. et a[taught the capacity of the sigma ligand (+)-MR20û to

modulate x-opioid receptor mediated analgesia. Met J, et al confirmed the importance

10 of sigma-1 receptors as a modulatory system on the analgesic activíty of opioid drugs

fSigmal receptor modulation of opioid analgesia in the mouse, J Pharmacol Exp Ther

(2t021, 300(3), 1070-IOT4L Notwithstanding, in all of thís cases the problem of

dependence índuced by opioids and opiates remain to be present.

15 One of the pharmacological approaches to solve the problem of opioid and opiate

dependency has been the co-adminÍstration of opioids or opiates and sigma ligands.

For instance, sigma-1 receptor agoníst SA4503 has been shown to have a modulatory

effect on addiction io morphine [Nomura, M. et al: Studies on drug dependence (Rept.

322): Attenuation of morphine- and psychostimulants-induced place preference by

20 sígma1 receptor agonist SA4503, 72nd Annual Meeting of the Japanese
Pharmacological Society (Sapporo, Japan-March 1999I. Also, sigma-1 agonist DHEA

has shown some capacity to atlenuate the development of morphine dependence

[Noda, Y. et al: A neuroactive steroid, dehydroepiandrosterone sulfate, attenuates the

development of morphine dependence: an association with sigmal receptors, 37"¿

25 Annual Meeting of the Soclefy of Neuroscíence (San Diego-Nov 2001)J. EP1130018

teaches the use of sigma figands for the treaünent of drug addiction to morphine,

cocaine and methamphetamine. 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.

35



3

SUMMARY OF THE INVENNON

The inventors of the present invention have surprisingly found that some specific sigma

5 lÍgands show the capacity to potentiate synergistically the analgesic effects of opioids

or opiates while decreasing at the same time the dependency induced by them.

One objectíve of the preseni invention relates to a combination of at least one sigma

ligand and at least an opÍoid or opiate compound wherein the sigma ligand has the

10 generalformula (l):

&
c11)n

15

(l)

wherein

R1 is selected from the group formed by hydrogen, substituted or unsubstituted

alkyf, substituted or unsubstítuted cycloalkyl, substituted or unsubstituted alkenyl,

substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted

or unsuþstituted non-aromatic heterocyclyl, substituted or unsubstituted aromatic

heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -COR6, -qO)ORu, -

C(O)NR¿R9, -CH=NR¡, -CN, -ORa, -OC(O)R6, -S(O)rRr, -NR6Re, -NRBC(O)R9, -

NO2, -N=CfuRg, or halogen;20

25

R2 ís selected from the group formed by hydrogen, substituted or unsubslituted

alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,

substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted

or unsubstítuted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -

COR6, -C(O)OR6, -C(O)NRBR9, -CH.=NR6, -CN, -ORs, -OC(O)R6, -S(O).& , -

N&Rs, -NRBC(OlRe, -NOr, -N=CR6Rs, or halogen;

F
,N\
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R3 and Ra are independently 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 unsubslítuted arylalkyl, substituted or unsubstituted heterocyclyl, substítuted or

unsubstituted heterocyclylalkyl, -COR6, -C(O)ORs, -C(O)NR¿Re, -CH=NRr, -CN, -

ORs, -OC(O)Rg, -S(O)rRs , -NR6Re, -NR3C(O)Rg, -NO2, -N=CRaRs, or halogen,

or together they form a fused ring system;

R5 and R6 are independently selected from the group formed by hydrogen,

substituted oT unsubstituted alkyl, substituted or unsubstituted cycloalkyl,

substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted

or unsubstituted aryfalkyl, substituted or unsubstituted heterocyclyl, substifuted or

unsubstituted heterocyclytalkyl, -GORô, -C(O)OR', -qO)NRBR9, -QH=NRa, -CN, -

ORs, -OC(O)R6, -S(O)t-Rs , -NRsRs, -NRaC(O)Re, -NO2, -N=CRaRs, o.halogen, or

together form, wíth the nitrogen atom to which they are attached, a substítuted or

unsubstituted heterocyclyl group;

n is selected from 1, 2, 3,4, 5, 6, 7 or B;

t is 1,2 or 3;

Rs and Re are each independenfly selected from hydrogen, substítuted or

unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or

unsubstituted alkenyl, substítuted or unsubstituted aryl, substítuted or

unsubstituted heterocycfyl, substituted or unsubstituted alkoxy, substituted or

unsubstitute d aryloxy, or halogen;

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

Another objectíve of thís invention refers to the simultaneous, separate or sequential

administration of a combination as defined above to potentiate the analgesic effect

of an opioid or oplate and/or decrease its dependency.

20
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BRIEF DESGRIPTION OF THE FIGURES

Figure 1: Dose-response effects of acute administration of compound 63 (10, 20,40

and B0 mgikg, i.p.) in the tail-flick test in male CD-1 WT mice (A) and in CD-1 o1R-KO

5 mice (B). Compounds were injected 30 min before the test. Data, obtained from 12 {Al

or 10 (B) animals per group, are presented as the mean+SEM of the taif-flick latency

(s). ""*p<0.001 v.s. vehícle (HPMC 0.5%) treated group (Newman-Keuls Multiple

comparison Test post-ANOVAi.

10 Figure 2: Dose-response effects of acute administration of morphine (1.25, 2.5, 5 and

10 mg/kg, sc) in the tail-flick test ín male CD-1 WT mice. Compounds were injected 30

min before the test. Data, obtained from 8 animals per group, are presented as the

meantSEM of the tail-flick latency (s). -p.0.05, ***p<0.001 vs. vehicle (saline) trealed

group (Newman-Keuls Mu ltip le comparison Test posþAN OVA).

15

Figure 3: Dose-response effects o'f acute administration of morphine (1.25,2.5, 5 and

'10 mg/kg, sc) in the tail-flick test in male CD-1 a1R-KO mice. Compounds were

injected 30 min before the test. Data, obtained from 10 to 11 animals per group, are

presented as the mean+SEM 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, obÞined from I to 11 animals per group, are presented as

25 the mean+SEM percentages of analgesía (%).lnsert: Tait-Flick latency of both, WT and

o1R-KO, vehicle treated groups. 'p<0-05, *"*p<0.001 vs. coriesponding vehicle group

(salíne) (Newman-Keuls Multiple comparison Test post-ANOVA).

Figure 5: A) Potentiation of tlre antinociceptive actions of morphine (2 mg/kg, sc) by

30 compound 63 (10, 20, 40 mg/kg, ip) in the tail-flick tesi Ìn 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 mean*SEM of the tailJlick latency (s). ***p<0.001 ys.

vehicle treated group; ffip<0.001 vs- morphine (2 mg/kg) group (Newman-Keuls

Multiple comparison Test post-ANOVA). B) Sigmoidal dose-response curves

35 representation.
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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-flíck test in male CD-'l WT mice. Compounds were injected 30 min before the test.

5 Data, obtaÍned from 10 to 11 animals per group, are presented as the mean+SEM

percentages of analgesia (%). "*p<0.01; ***p<0.001 vs. corresponding vehicle treated

group (Newman-Keuls Multiple comparison Test post-ANOVA).; up*0.05 vs.

cornasponding group treated with morphine (2 and 4 mg/kg) (Unpaired t-test).

10 Figure 7: Antinociceptive effect of morphine (MOR) and the combination of morphine +

compound 63 in the tail-flíck test in WT and o1R-KO male GD-1 mice. Gompounds

were injected intraperitoneally 30 min before the tesf. Dose of drugs are expressed in

mdkg (brackets in the graph). Data, obtained from 6 to 14 animals per group, are

presented as the mean+SEM of the tail-flick latency (s). "**p.0.001 vs. vehicle treated

15 WT group; ffip<0.001 vs. MOR+compound 63 treated WT group. (Newman-Keuls

Multiple com parison Test post-ANOVA).

Fígure 8: Enhanced synergístic effect of compound 63 and 11 in analgesia mediated

by morphine when compared to well known sigma ligand 8D1063.

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 J0: Effect of compound 63 (25m9/kg s.c.) on the rewarding effects índuced by

25 morphÍne in the place conditioning paradigm. Time spent in the drug paired

compartrnent during the preconditioning and test phase.

DETAILEÐ ÐESCRIPTION OF THE INVENTION

30 The compounds of formula (l) can be prepared as dísclosed in our previous application

wo2006021462.

Thee lerm "salt" musl be understood as any form of an active compound used in

accordance wíth ihis 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 molecufe with other
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molecules and ¡ons, particularly, complexes formed via ionic interactions. The definition

includes in particular physiologically acceptable salts; this term must be understood as

equ ivalent to "pharmacologically acceptable salts".

The term 'pharmaceutically acceptable salts" Ín the context of this invention means any

5 salt that is tolerated physiologically (normally meaning that if ís not toxic, particularly, as

a result of the counter-ion) when used in an appropriate manner for a treatment,

applled or used, particularly, in humans and/or mammals- These physiologically

acceptable salts may be formed with cations or bases and, in the context of this

invention, are understood to be salts formed by at least one compound used in

10 accordance with the invention -normally an acíd (deprotonatedþ such as an anion and

at least one physiologically tolerated cation, preferably inorganic, particularly when

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

preferred particularly, as well as those formed with ammoníum cations (NH¿*).

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

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

an¡ons 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 ín nitrogen - such as a catiour and at least one physiologically

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

2A specifically includes in the context of this invention a salt formed by a physiologically

tolerated acid, i.e. salts of a specific aclive compound with physiologically tolerated

organic or inorganic acids - partícularly when used on humans andlor mammals.

Examples of this iype of salts are those formed with: hydrochloríc acid, hydrobromic

acid, sulphuric acid, methanesulfonic acid, formíc acid, acetic acid, oxalic acid, succinic

25 acid, malic acid, tartaric acid, mandelíc acid, fumaric acíd, lactic acid or citric acid.

The term "solvate" in accordance wÍth this invention should be understood as meaning

any form of the actÍve compound ín accordance with the invention in whích said

compound is bonded by a non-covalent bond to another molecule (normally a polar

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

30 Any compound that is a prodrug of a compound of formula I is also wíthin the scope of

the inventíon. The term "prodrug" is used in its broadest sense and encompasses lhose

derivatives that are converted ín vivo lo the cornpounds of the invention. Examples of

prodrugs ínclude, but are not limited to, derívatives and metaboliles of the compounds
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of formula I that include biohydrolyzable moieties such as biohydrolyzable amides,

biohydrolyzable esters, biohydrolyzable carbamates, biohydrolyzable carbonates,

biohydrolyzable ureides, and biohydrolyzable phosphate analogues. Preferably,

prodrugs of compounds with carboxylfunctional groups are the loweralkyl esters of the

5 carboxylic acid. The carboxylate esters are Gonveniently formed by esterifying any of

the carboxylíc acid moíeties present on the molecule. Prodrugs can typically be

prepared using well-known methods, such as those described by Burger "Medicinal

Ghemistry and Drug Discovery 6th ed. (Donald J. Abraham ed., 2001, Wiley) and

"Design and Applicatíons of Prodrugs" (H.Bundgaard ed., 1985, Harwood Academic

ß Publishers).

ln a preferred embodiment, Rr in compounds of formula I is selected from H, -COR6, or

substituted or unsubstituted alkyl. More preferably, R1 is elected from H methyl of

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

't5

ln another preferred embodiment, R2 represents H or alkyl, more preferably methyl.

ln yet another preferred embodiment of the invention, R3 and R¿ ârB 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.

f n an especially preferred embodiment of the inventíon, both Rs and R¿ 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 ínvention.

Fínally, in another embodiment it is preferred that Rs and Re together form a

morpholine-4-yl group.

30

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

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

[1] 4-{2-(1-(3,4-dichlorophenyl)-5-methyl-1 H pyrazol-3-yloxy)ethyl}morpholine
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l2l2-11-(3,4-Dichlorophenyl|S-methyl-1H-pyrazol-3-yloxyl-N,N-diethylethanamine

[3J 1 -(3,4-Díchlorophenylþ5-methyl-3-[2-(pynolidin-1 -yl)ethoxy]-1 H-pyrazole

l4l1-(3,4-Dichlorophenyl)-S-methyl-3-[3-(pyrrolidin-1-yl)propoxyþl H-pyrazole

t5l 1-{2-t1-(3,4-Dichlorophenyl)''5-methyl-1 H-pyrazol-3-yloxylethyl}pÍperidine

161 1-{2-11-(3,4-díchlorophenyl}5-methyl-1H-pyrazol-3-yloxylethylfl H-imidazole

t7l 3{1-[2-(1-(3,4-DíchlorophenylþS"methyl-1 H-pyrazol-3-yloxy)elhyl]piperÍdín-4-

yl)-.3 H-imid azo[4, 5-b]pyrid ine

I8l1-{2-t1-(3,4-Dichlorophenyl)-5-methyl-'t H-pyrazol-3-yloxylethylþ-

methylpiperazine

[9] Ethyl 4-12-Í1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl]piperazine

carboxylate

t10l 1-(4-(2-(1-(3,4-dichlorophenyl|5-methyl-1H-pyrazol-3-yloxyþhyl)piperazin-

1-yl)ethanone

[11] 4-"t2-11-(4-Methoxyphenyll5.methyl-1H-pyrazol-3-yloxylethylþorpholine

Í12'11-(A-Methoxyphenyl)-5-methyl-3-[2-(pyrrolidín-1-ylþthoxyþ1H-pyrazole

[13] 1-(4-Methoxyphenyl)-5-methyl-3-[3-(pyrrolidin-1 -yl)propoxy]-1 H-pyrazole

11411-12-(1-(4-Methoxyphenyl)-5-methyl-1 Hpyrazol-3-yloxy)ethyllpiperidine

l15l112-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl]1H{midazole

t1614-{2-11-(3,4-Ðichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethyl}morpholine

L1711-(3,4-Dichlomphenyl)-5-phenyl-3-[2-(pynolidin-1-yl)ethoxyJ-1H-pyrazole

[18] 1-(3,4-Dichlorophenylþ5-phenyl-3-[3-(pyrrolidin-l-yl)propoxyþ1H-pyrazole

t191 1-{2-11-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethyl}piperidine

Í2Al H2-11-(3,4-Dichlorophenylþ5-phenyl-1H-pyrazol-3-yloxylethylþ1 H-imidazole

[21]2- {2-11 -(3, 4 -d i ch I o ro p h e n yl )- 5 - p h e n y I - 1 H-py r azol3-y I oxyle th y ll 1,2,3,4 -

tetrahyd roisoq uin olíne

1221 4-14-t1-(3,4-Dich lorophenyl !Gm ethyl-1 H-pyrazol^3-yloxylbutylþorpholíne

[2311-(3, -Dichlorophenylþ5-methyl-3-[a-þyrrolidin-1-yl)butoxy]-1H-pyrazole

12.41 1-{4-11-(3,4-Dichlorophenyl)-5-methyl-1 H-pynzol-3-yloxylbutyl}piperidine

12511 -14-t1 -(3,4-Dich loroph enylþ5-methyl- 1 H-pyrazol-3-yloxylbutylþ-

methylpiperazine

1261 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1 H-pyrazol-3-yloxy]butylþ1 H-imidazole

[27] 4-[1-(3,4-Dichlorophenyl)-5-methyÞ1H-pyrazd-3-yloxy]-N,N-diethylbutan-1-

amine

l2B)1-{4-11-(3,4-dichlorophenyl)-'5-methyl-1 H-pyrazol-3-yloxyJbutylþ-

phenylpiperidine
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Qgl 1-{i4-{1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylbutyl}-6,7{ihydro-

1H-indol4(SHlone

t30l 214-l'1-{3,4-dichlorophenylþ5-methyl-1H-pyrazol-3-yloxylbutyl}-1 ,2,3,4-

tetrahyd roisoqu inol ine

83114-{2-11-(3,4-dichlorophenylþ5-isopropyl-1 H-pyrazol-3-yloxylethyl}morpholine

[32]2-[1 -(3,4-Dich lorophenyl]5-isopropyl-1 H-pyrazol€-yloxyl-N, N-

diethylethanamíne

[33] 1-(3,4-Dichlorophenyl)-5-isopropyl-3-[2-(pyrrolidin-1-yl)ethoxyþlH-pyrazole

[34] 1-(3,4-Dichlorophenyl)-Fisopropyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole

t351 1-{2-[1-(3,4-DichlorophenylþSisopropyl-1H-pyrazol-3-yloxy]ethyl]piperidine

[36] 2-12-Í1-(3,4dichlorophenyl)-5-isopropyl-1 H-pyrazol-3-yloxyJethyll1,2,3,4-

tetrah yd ro is o g ui n ol íne

13714-{2-11-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxylethyl}morpholine

[38] 2-[1-(3,4-dichlorophenylþ1 H-pyrazol-3-yloxy] N,N-diethylethanamine

[39] I -(3,4-dich lorophenylþ3-f2-(pyrrolidin-1 -yl)ethoxyl-1 H-pyrazole

[40] 1-i2-t1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxylethyl]piperidine

[41] 1-(3,4dÍchlorophenyl)-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole

1421142-11-(3,4-Dichlorophenylþ5-methyl-1H-pyrazol-3-yloxylethyllpiperazine

I43l 1-{.2-t1-(3A-Dichlorophenyf)-5-methyl-1H-pyrazol-3-yloxylethyl}pyrrolidin-3-

amine

144)4-{2.-11-(3,4-Dichlorophenylþ4,5-dimethyl-1H-pyrazol-3-yloxylethylþorpholine

14514-{2-11-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxylethyl}morpholine

[4 612-[f -(3,4-Dich lorophenyl)4,5-d irnethyl-1 H-pyrazol-3-yloxyþN, N-

díethylethanamine

l47I1-(3,4-Díchlorophenyl)-4,5-dirnethyl-3-[2-(pynolidin-1-yl)ethoxyþ'l H-pyrazole

t48l 1-(3,4-Dichlorophenylþ4,5-dimethyl-3-[3-(pyrrolidin-1-yl)propoxyþ1 H-

pyrazole

[4911-{2-11-(3,4-Dichlorophenylþ,5-dímethyl-1H-pyrazol-3-yloxy]ethyl}piperidine

[50] 4-{4-t1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxylbutyl}morpholine

[51](2S,6R)-444-11-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxyjbutyl]¡2,6-

dimethylmorpholine

l52l 1-14-Í1-(3,4-Dichlorophenyl)-1 H-pyrazol-3-yloxylbutyllpiperidine

[53] 1 -(3,4-Dichlorophenyl]3-[4-(pyrrolidin-1 -yl)butoxyþ1 H-pyta.zde

[55] 4-t1 -(3,4-d ich loroph enyl )-1 H-pyrazol-3-yloxyl-N, N-diethylbutan-1 -a mine
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156l N-benzyl-4-[1-(3,4-dichlorophenyl)-'1 H-pyrazol€-yloxy]-N-methylbutan-1-

amine

[544-[1-(3,4-dichlorophenylþ1H-pyrazol-3-yloxy]-N-(2-methoxyethyl)-N-

methylbutan-1-amine

[5S] 4-{4-t1-(3,4-díchlorophenylþ1H-pyrazol-3-yloxylbutyl}thiomorpholine

[59]1-[1-(3,4-Dichlorophenyl]5-methyl-3-(2-morpholinoethoxy]1H-pyrazol4-

yllethanone

[60]1-{1-(3,4-dichlorophenylþ5-methyl-3-[2-(pyrrolidin-1-ylþthoxyþ1H-pyrazol-4-

yllethanone

161l 1-tl-{3,4-dichlorophenyl)-S-methyl-3-[2-(piperidin-1-yl)ethoxy]-1H-pyrazo14-

ylþthanone

1621 1-{1-(3,4-dichlorophenyl)-3-[2-(diethylarninoþthoxyþ5-methyl-1H-pyrazol-A-

ylþthanone

[63] 4-t2-[5-Methyl-1-(naphthalen-2-yl]1H-pyrazol-3-yloxylethyl]morpholine

[64J N,N-Diethyl-2-[5-methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethanamine

[65] 1{2-[5-Methyl-1-(naphthalen-2-yl)-1 H-pyrazol-3-yloxy]ethyl]piperidine

[66J 5-Methyl-1-(naphthalen-2-yl)-3-[2-(pyrrolidin-1 -yl)ethoxy]-1 H-pyrazole

or their pharmaceutically acceptable salts, solvates or a prodrug thereof.

10

15

2A Opioids and opiates are compounds that bind to opioid receptors. Gompounds that

bind to the opioid receptor within the scope of the present invenlion include nafural

opiates, such as morphine, codeine and thebaine; semi-synthetíc opiates, derived from

the nalural opioids, such as hydromorphone, hydrocodone, oxycodone, oxymorphone,

desomorphine, diacetylmorphíne, nÍcomorphíne, 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 theír

analogues. Preferably, the opioíd receptor ligand utilized aerording 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 defínition, include fhe

morphine analogues discfosed, for instance, in EP0975648 or 8P0793364,

35
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The prefened combination of the invention comprises the combination of 4{2-[S
Methyl-1-(naphthalen-2-yl!1 H-pyrazol-3-yloxylethyllmorpholine and morphine.

The combination of the invention may be formulated for its simultaneous separate or

5 sequential administration, with at least a pharmaceutically acceptable carrier, additive,

adjuvant or vehicle. This has the ímplication that the combÍnation of the two active

compounds may be administered:

a) As a combination that is being parl of the same medicament formulation, the two

10 active compounds being then administered always simultaneously.

b) As a combination of two units, each with one of the active substances giving rise to

the possibility of símultaneous, seguential or separate administnatíon. ln a paÍicular

embodiment, the sigma ligand is independently administered from the opioid or opiate

15 (i.e in two units) but at the same time. ln another particular embodiment, the sigma

lìgand is administered first, and then the opioid or opíate is separately or sequentially

administered. ln yet another particular embodiment, the opioid or opiate is

administered fìrst, and then the sigma ligand is administered, separately or

sequentially, as defined.

2A

Each of these particular and different ways of administration produce the desired

effect: to potentiate synergistically the opioid or opiate analgesia andlor attenuate its

dependence.

The auxiliary materÌals or additives can be selected among carriers, excipients,

25 support materials, lubricanls, fillers, solvents, diluents, colorants, flavour conditioners

such as sugars, antioxidants and/or agglutinants. ln the case of suppositories, this may

imply waxes or fatty acid esters or preservatives, emulsífiers and/or carriers for

parenteral application.The selection of these auxilíary materials andlor additives and

the amounts to be used will depend on the form of applicatíon of the pharmaceutical

30 composition.

The pharmaceutical combination in accordance with the inventíon 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, particulady for dermal,
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subcutanêous, intramuscular, intra-añicular, intraperitoneal, pulmonary, buccal,

sublíngual, nasal, percutaneous, vaginal, oral or parenteral application.

Suitable preparations for oral applications are tablets, pills, chewing gums, capsules,

5 granules, drops or syrups.

Suìtable preparations for parenteral applícations are solutÍons, suspensions,

reconstitutable dry preparations or sprays,

10 The c¡mbination of the invention may be formulated as deposits in dissolved form or in

patches, for percutaneous application.

Skin applications include ointments, gels, creams, lotions, suspensions or emulsions

15 The preferred form of rectalapplÍcation is by means of suppositories.

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

formula I are suited for use in potentiating the analgesic effect of opioids or opiates

and/or for decreasing their dependency. These combinations could bç administered

2A simultaneously, separately or sequenfially.

The combination of the invention shows both the effect of potentiating the analgesia

produced by opíoids or opiates and for decreasíng 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 (l) and an opíoid

or opiate could be directed only to maximize the opioid or opiate analgesic effect.

Under thís scenario, it will be possible to attain the added benefit of maintaining the

same anafgesic level while reducing the opioÍd or opiate dosage.

30

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

of the dependency or addiction induced by opioids or opiates.
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ln a preferred embodiment, the invention comprises the use of a combination se

defined hereín for both potentiating the analgesic effect of opioids or opiates and

decreasing at the samè time the dependency induoed by them.

5 The dosage regime that must be adminÍstrered to the patient depends on the patient's

weight, the type of application, the condition and sever¡ty of the disease. A preferred

dosage regime of comprÌses an administration of a compound of formufa (l) within a

range of 0.5 to 100 mg/kg and of the opioid or opiate from 0,15 to 15 mg/kg and it is

administered daily in one or several doses.

10

Another object of the invention Ís based on the discovery that sigma ligands are

capable at the same time of synergistically enhancing the analgesic effect of

opioids and opiates and decreasing the dependence induced by them. This aspect

of the invention comprises a combination of at least one sigma ligand and at least an

15 opioid or opíate compound. The combination is then administered ín a símultaneous,

separate or sequential manner to potentiate the analgesic effect of the opioid or

opiate and decrease its dependency.

ln another embodÍment of the present invention, the opiate used is preferably

20 morphine or analogues thereof.

The lollowing examples wíll serve to illustrate the invention.

25

morphíne

aj rnodulation of morphine analqesia in the tailflick test

The analgesia índuced by the combination of compound 63, a sigma-1 ligand,

and moçhÍne was assessed by tlie 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-î deficient mice (KO).

30

First, the efficacy of compound 63 alone was evaluated in WT as well as KO mice

by its adminislration at different doses (10,20,40 and 80 mg/kg, i.p.). Compound35
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63 had no significant effect on response latency except for the highest dose

tested. As expected, this effect was even no present for KO mice (see figure 1).

ln contrast morphíne produced a clear dosedependent analgesic efiect eíther in

WT and KO mice with similar efficacy and potency (ED 50 3.5 and 3.7 mg/kg for

WT and KO, respectively) indicating that KO mice perceive normally the morphÍne

analgesia ín these conditions of tailflick assay (see fÍgures 2,3 and 4).

Next, the analgesia produced by the combination of compound 63 and morphine

was evaluated in WT mice" Figure 5 shows the potentíation of the antinociceptive

actÍon of morphine (2 mg/kg, s.c.) by compound 63 represented by the tail flick

latency (A) and by the percentâge of analgesia (B).

As shown in figure 6, the sigmoidal dose response curyes in CD1 WT mice of the

combÍnation of morphine (1 ,2 and 4 mg/kg, s.c.) with compound 63 (4Omgikg,

i.p.) when compared to morphine alone (1,2, 4 and 10 mgikg, s.c.) shows a

significant incrcase in the percentrage of analgesia of the combination and a

significant decrease in the ED50 of the combination (ED50=1.33) vs morphíne

alone (ED50=3.21). The combination of morphine with 40mg/kg of compound 63

increases the analgesia potency of morphíne alone by a factor o'n 2.4.

Groups of mice received morphine alone (1mglkg) 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

effect is, however, abolished when the combination is administered to sígma-1

KO mÍce as shown in fígure 7.

Ð Modulation of morphine analqesia in the hot plate test

ln order to further study the effect of compound 63 on morphine analgesia,

experiments were perlormed in the hoþlate (supraspinally integrated responses)

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

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

mice received morphine alone (2.5 mg/kg) and in combínation wíth compound 63

(40m9/kg). When the hot-plate test is performed at 50oC, we found a 45Yo ol

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

10

15
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compound 63 combination, When it is pedormed at 55oC, morphine produced

43o/o of analgesic activity and the combinatíon 94o/o. Therefore, compound is able

to enhance morphine analgesia also in the hot-plate test.

The analgesíc effect of two of the compounds of fhe invention (compound 63 and

compound 11) and of 8D1063 well known sigma-1 ligand in cornbination with

morphine u¡as evaluated in CD-1 wild type (VVT) mice by the tail flick test as under

example 1. Compound 63 and 11 and BD1063where administered in a single

dose of 40 mglkg i.p 30 minutes before the administration of morphine (1 mg/kg

s.c.)

The results shown in figures B demonstrate that all combination of sigma ligand

with rnorphine produced an enhancement of the analgesic effect of morphine

although this effect was more pronounced in lhe case of the co administration

with the compound 63 and 11 of the present invention.

Example 3: Attenuation of dependence induced by morphine by co-

adrninistration 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

behavioural model used in mice to evaluate the possible rewardíng/aversive

properlies of a drug. ln 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 environrnent assocÍated with a drug having

rewarding properties. This model also allows exploring the aversive effects of a

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 admÍnistration compound

63 in the mouse place conditioning paradigm and their capability to modify the

rewarding properties of morphine in this paradigm. Two different doses of

10
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morphine were tested and compound ô3 was administered at a single dose

calculated from the data previously obtained ín the neuropathic pain model (data

not shown).

Male CD-1 mice (Charles River, France) weighing 20-22 gr at the beginning of

the experiment were used. Mice were identified by a mark on the tail and housed

Ìndividually in controlled laboratory conditions wih the temper:ature maintaíned at

21 + 'l "C, humidity at 55 + 1}a/o, and light controlled cycle (light on at 08:00 h ;

lighf off at 20:00 h), All experiments were conducted in a sound attenuated room.

The mice were given access to food and water ad libítum except during the

behavioural testing- All experimental procedures and animal husbandry were

conducted according to standard ethical guidelines (European Community

Guidelines on the Gare and Use of Laboratory Animals) and approved by the

local ethical committoe.

The fol lowi ng expe rimental 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 (5 mg/kg s.c.) + saline

Group 4 (n = 12): saline + compound 63 (25 mg/kg s.c.)

Group 5 (n = 1 1): morphine (1.5 mg/kg s.c.) + compound 63 (25 mg/kg s.c.)

Group 6 (n = 12): morphine (5 mg/kg s.c.) + compound 63 (25 mg/kg s.c.)

The rewarding properties of morphine and the possib[e rewardingiaversive effect

of compound 63 were evaluated by using an apparâtus 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 compadments of the conditÍoning

apparatus for 1B min, with the tíme spent in each compartment recorded.

ïreatments were counterbalanced between compartments in order to use an

unbiased procedure. For conditíoning phase, míce were treated during 6 days

with alternate injections of drugs (morphine and/or compound 63) or saline.

Saline and compound 63 were admínistered 30 min before morphine or saline

injection. Mice were confined into the corresponding compartment immediately
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f5

20

25

30

35



18

5

after morphine or saline administration by using guillotine doors matching walls

for 2O min. Drugs were administered on days 1, 3 and 5, and saline on days 2, 4

and 6. Control animals received saline every day, The test phase was conducted

as in the preconditioning phase, i.e. free access to both compartments for 18 min,

and the time spent in each compartrnent was recorded. A score was calculated

for each mouse as the difference between the post-cortditioning and pre-

conditioning time spent in the drug-paired compartment. Data were expressed as

raw time score values (seconds) (Figure 9) and lime spent in the drug-paired

compartment during pre-conditioning and test phases (seconds) (Figure 10).

Time score values were compared using one.way ANOVA (between subjects)

followed by a Dunnei post-hoc comparison. Values of the time spent for each

group of mice ín drug-paired compartment during the pre-conditioning and post-

conditioning measurements were compared by using a two-tailed Student's

paired äest.

The results as shown in figures I and 10 give rise to the folfowing conclusions:

- Morphine administered at the dose of 5 mglkg induced rewarding effects

revealed by a conditíoned p{ace preference.' No effects were observed when

morphine was administered at the dose of 1.5 mg/kg- These effective and non-

effective doses of morphine were used to evaluate the possÍble interactions with

compound 63.

- Compound 63 (25 mglkg) did not produce any place condiÍioning efÍect when

adminístered alone. Thís result suggests that compound 63 does not produce

rewarding or aversive effects when administered at this dose.

- Compound 63 (25 mg/kg) attenuated Íhe rewarding effects induced by morphine

in the place conditioning paradigm. Thus, compound 63 suppressed the

rewarding responses produced by the effective dose of morphine (5 mg/kg) and

did not produce any condÍtioned response when it was associated to the non-

effective dose of morphine (1.5 mglkg).

1A
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CLAIMS

1. A pharmaceutical combination of at least one sigma ligand and at least one

opioid receptor ligand, wherein the sigma ligand has a generalformula (l)

5

10

15

(l)

wherein

R1 is selected from the group formed by hydrogen, alkyl, cycloalkyl, alkenyl,

eryl, arylalkyl, non-aromatic heterocyclyl, aromatíc heterocyclyl,

heterocyclylalþ|, -CORB, -C(O)OR8, -C(O)NRaRs, -CN, -ORa, -OG(O)Ra, €(O).
Rs, -NRoRs, -NR3C(O)Re, -NO2, -N=CRaRs, or halogen;

R2 is selected from the group formed by hydrogen, alkyl, cycloalkyl, alkenyl,

aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, -COR6, -C(O)OR6, -C(O)NRaR9, -

CN, -ORs, -OC(OIRB, -S(O)t-Ra, -NRaRs, -NRaC(O)Rs, -NOr, -N=CRsRe, or

halogen;

R3 and R¿ are independently selected from the group formed by hydrogen, alkyl,

cycloalkyl, alkenyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, -COR6,

c(o)oRs, -c(o)NR8Rs, -cN, -oRa, -oc(o)R8, -s(o)rR8, -NRaRg, -NR8C(O)R9, -

NO2, -N=C&R9, or halogen, ortogether they form a fused ring system;

R5 and R5 âÍê independently selected from the group formed by hydrogen, alkyl,

cycloalkyl, alkenyl, âry|, arylalkyl, heterocyclyl, heterocyclylalkyl, -CORa,

c(o)oRs, -c(o)NRsRg, -cN, -oRa, -oc(o)R8, -s(o)t-Re, -NR6Re, -NR8C(O)Rr, -

NO2, -N=CReRg, or halogen, or together form, with the nitrogen atom to which

they are attached, a heterocyclyl group;

2A

25
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n is selected ftom 1, 2,3,4,5, 6, 7 or 8;

t is 1,2 or 3;

Rs and Re âre each independently selected from hydrogen, alkyl, cycloalkyl,

alkenyl, aryl, heterocyclyl, alkoxy, aryloxy, or halogen;

or a pharmaceutically acceptable salt or solvate thereofu

2. A combination according to claim 1 wherein R1 is selected from H, -COR6, or

alkyl.

3. A combination according to claim I o¡ 2 whereln Rz is H or alkyl.

4. A combination according to any of the preceding claims wherein R3 and & are

situated in the rneta and para positions of the phenyl group.

5. A combination according to any of the preceding claims wherein R3 and Ra âre

independently selected from halogen or alkyf.

6. A combination according to any of claims 1-3 where R3 and Ra together fonn a

lused naphthyl ring system.

7. A combination according to any of the preceding claims wherein n is selected

from 2, 3, and 4.

L A combination according to any of the preceding claims wherein Rs and Ro

together form a morpholine-4-yl group.

9. A combination according to claim 1 wherein compound of formula I is selected

from:

I1l 4-{2-(1-(3,4-dichlorophenyl)-5-methyl-1 H pyrazol-3-yloxy)ethyl}morpholine

Í212-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine

[3] 1-(3,4-Dichlorophenyl)-S-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole
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[4] 't-(3,4-Dichlorophenyl)-S-methyl-3-[3-(pyrrolidin-1-yl)propoxyþ1H-pyrazole

l5l 1-{2-t1-(3,4-Ðichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}piperidine

161 1{2-[1-(3,4dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl]-1H-imidazole

17l 3{1-[2-(1-(3,4-Ðichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl]piperidin-4-

ylþ3H-im id azo[4,5-b]pyridine

l8l1{2-11-(3,4Dichlorophenyl)-5-rnethyl-1H-pyrazol-3-ytoxylethyl}-4-

methylpíperazÍne

[9] Ethyl 4-{2-l'l-(3,4-dichlorophenyl)-S-methyl-1H-pyrazol-3-yloxylethyl}piperazine

carboxylate

[10] 1-(+(2-(1-(3,4-dichlorophenylþ5-methyl-l H-pyrazol-3-yloxy)ethyl)piperazin-

1-yl)ethanone

1111412-,1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyllmorpholine

[12] 1-(4-MethoryphenylþS-methyl-3-[2-(pynolidin-1-yl)ethoxyþ1H-pyrazole

[1 3] 1 -(4-Methoxyphenyl)-5-methyl-3-[3-(pynolidin-1 -yl) propoxyl-1 H-pyrazole

Í1 41 1 -12-(1-(4-Methorryphenyl)-5-methyl-1 H-pyrazol-3-yloxy)ethyllpiperidine

t151 1-{2-11-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethylþ1Hìmidazole

1161412-Í1-(3,4-Dichlorophenyl)-5-phenyl-l H-pyrazol-3-yloxylethyllmorpholine

{1711-(3,4-Dichlorophenyl)-5-phenyl-3-[2-(pyrrolidin-1-yl)ethoxyJ-1H-pyrazole

l181 1-(3,+Dichlorophenylþ5-phenyl-3-[](pyrrolidin-1-yl)propoxyl-1H-pyrazole

119) 1-{2-Í1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxyJethy[piperidine

1201142-11-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethylþ1H-imidazole

12112-{2-{1 -(3,êdichlorophenyl)-5-phenyl- 1 H-pyrazol-3-yloxylethyl]¡1,2,3,4-

tetrahydroisoquinoline

f22l4-{4-11-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol3-yloxylbutyl}morpholíne

Í2311-(3,+Dichlorophenyl)-5-methyl-3-[a-(pyrrolidin-1-yl)butoxyþ1H-pyrazole

{241114-l'l-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylbutyl}piperidine

1251144-11-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol3-yloxylbutyl)-4-

methylpiperazíne

1261 144-11-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxyJbutyl)-1H-imÍdazole

127 1 +f1 - (3,+Di ch I o rophe ny l) -5- m eth yl 1 H-py razo I -3-yl oxyl- N, Ndíethy I butan- 1 -

amine

1281U4-11-(3,4dichlorophenyl)-S-methyl-'lH-pyrazol-3-yloxylbutyl)-4-

phenylpiperidine

[29] 1-{4-11-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylbutyl}-6,7-dihydro-

1H-indol-4(5H)-one
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l30l 2-l+ß-{3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylbutyl}-1 ,2,3,4-

tetrahydroisoq uinoline

I31l4-{2-Í1-(3,4dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxylethyl}morpholine

13212-[1 -(3,4-Dichlorophenyl)-5-isopropyl- 1 H-pyrazol-3-yloxy]-N, N-

diethylethanamine

[33] 1-(3,4-Dichlorophenyl)-5-isopropyl-3-[2-(pyrrolídin-1-yl)ethoxyþ1H-pyrazole

[34] 1-(3,+Dichlorophenyl)-5-isopropyl-3-[3-(pynolidin-1-yl)propoxy]-1H-pyrazole

t35l 1-{2-11-(3,4-Dichlorophenyl)-5-isopropyl-1ï-pyrazol-3-yloxylethyl}píperidine

[36] 212-l'l-13,4-dichlorophenylþS-isopropyl-f H-pyrazol-3-yloxylethyll-1,2,3,4-

tetrahydroisoquínoline

1371 4-{2-11-(3,44ichlorophenyl)-1 H-pyrazol-3-yloxylethyl}morpholine

f38: 2-11-(3,4-dichlorophenyl)-1H-pyrazol-3-yfoxyJ N,N-diethylethanamine

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

êAl 1 42-11-(3, 4dichlorophenyl)-1 H-pyrazol-3-yloxylethyllpiperidine

[41] 1-(3,+dichlorophenyl)-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole

[42]'112-Í1-(3,4-Dichlorophenyl)-5-methyl-1 H-pyrazol-3-yloxylethyl]piperazine

I43l 1{.2-11-(3, -Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyllpyrrolidin-3-

amine

W1+12-11 43,4-Dichlorophenyl)4, 5dimethyÞ 1 H-pyrazo l-3-yloxylethyllm orpholíne

1451442-11-{3,4-Dichlorophenyl)4,5dimethyl-f H-pyrazol-3-yloxylethyl}morpholine

[4612-[1 -(3,4-Dichlorophenyl)-4,5dimethyl-1 H-pyrazol-3-yloxy]-N, N-

diethylethanamine

l47l'l-(3, -Díchlorophenyl)-4,5-dimethyl-3-[2-(pynolidin-1-yl)ethoxy]-1H-pyrazole

1481 1-(3,4-Dichlorophenyl)-4,5-dimethyl-3-[3-(pyrrolidín-1-yl)propoxy]-1H-

pyrazole

Í491 1-{2-11-(3,4-Dichlorophenyl)-4,5-dimethyf-1 H-pyrazol-3-yloxylethyl}piperidine

ÍSOJ 444-Í1-(3,4dichlorophenyl)-1 H-pyrazol-3-yloxylbutyllmorpholine

[51](2S,6R)4-{4-11-{3,4{íchlorophenyl)-1H-pyrazol-3-yloxylbutyl}-2,6-

dimethylmorpholine

1521 1-{4-11-(3,4-DÍchlorophenyl)-1 H-pyrazol-3-yloxylbutyl}piperidine

f53l 'l-(3,4-Dichlorophenyl)-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole

t5514-[1-(3,4dichlorophenylþ1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-amine

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

amÍne
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f5714-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N-(2-methoxyethyl)-N-

methylbutan-1-amine

t581 4-t4-[1-(3,4dichlorophenyl)-1H-pyrazol-3-yloxy]butyf]thiomorpholine

[59]1-[1-(3,4-Dichlorophenyl)-5-methyl-3-(2-morpholinoethoxyþ1H-pyrazol4-

yllethanone

f6011-{1-(3,4-díchlorophenyl)-5-methyl-3-[2-(pynolidin-1-yl)ethoxy]-1H-pyrazol- -

yllethanone

t61l 1-{1-(3,êdichlorophenylþS-methyl-3-[2-(piperÍdin-1-yl)ethoxy]-1H-pyrazo14-

ylþthanone

162) 1{1-(3,4'dichlorophenyl)-3-[2-(diethylamino]ethoxyl-5-methyl-1H-pyrazol-4-

ylþhanone

f63J 4{2-[5-MethyÞ1-(naphthalen-2-yl)-1H-pyrazol-]yloxylethyl]morpholÍne

[64] N,N-Diethyl-2-[5-methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethanamine

[65] 1 -{2-[5-Methyl-1 -(naphthalen-2-yl)-1 H-pyrazol-3-yloxy]ethyl]pi peridine

[6ô] 5-Methyl-1-(naphthalen-2-yl)-3-[2-(pynolidin-1-yl]ethoxyþ1H-pyrazole

or a pharmaceutically acceptable salt or solvate thereof.

10. A combination according to any of the preceding claims wherein the opioid

receptor ligand comprises morphine.

1 1. A combination according to claim 1 wherein the combination comprises 4-

{2-[5-Methyl-1-(naphthalen-2-yl)-1H-plrezol-3-yloxylethyl]morpholine and

morphine.

12. A combination according to any of the preceding claim for use in

potentiatíng the analgesic effect of opioids or opiates and/or for decreasing the

dependen cy induced thereby.

13. A comþination 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 opìoids or opiates.
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15. Use of a combination of at least one sigma ligand and at least an opioid or

opiate compound for the manufacture of a medicament for simultaneous,

separate or sequential administration for potentiating the analgesic effect of

opioids or opiates and for decreasing the dependency induced thereby.

16- Use according to claim 15 where the opioid receptor ligand comprises

morphine.


