1 SI GVA LI GANDS FOR POTENTI ATI NG THE ANALGESI C EFFECT OF OPI O DS AND

OPI ATES | N POST- OPERATI VE PAI N AND ATTENUATI NG THE DEPENDENCY THEREOF 5

FI ELD OF wbBoi11M9ESNF1 ON The present invention rel ates toPUTEPRI11DFHAR
receptor ligands for potentiating the anal gesic effect of opioids and

opi ates and for decreasing the dependence thereof and to a conbination of a
sigma ligand and opioids or opiates for use in the treatnent of pain. In
particular, the present invention refers to the potentiation of opioid and
opiate 10 analgesia in relation to the treatnment and/ or prevention of
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PAIN is defined by the International Association for the Study of Pain (IASP) as “an
unpleasant sensory and emotional experience associated with actual or potential tissue
damage, or described in terms of such damage” (IASP, Classification of chronic pain,
20 2" Edition, IASP Press (2002), 210). Although it is a complex process influenced by
both physiological and psychological factors and is always subjective, its causes or
syndromes can be classified. Some of the most relevant pain subtypes are neuropathic

pain, allodynia, hyperalgesia, and peripheral neuropathy.

Over twenty million patients have surgical procedures each year. Postsurgical pain
25 (interchangeably termed, post-incisional pain), or pain that occurs after surgery or
traumatic injury, is a serious and often intractable medical problem. Pain is usually
localized within the vicinity of the surgical site. Post-surgical pain can have two
clinically important aspects, namely resting pain, or pain that occurs when the patient is
not moving and mechanical pain which is exacerbated by movement
30 (coughing/sneezing, getting out of bed, physiotherapy, etc.). The major problem with
post-surgical pain management for major surgery is that the drugs currently used have
a variety of prominent side effects that delay recovery, prolong hospitalization and

subject certain vulnerable patient groups to the risk of serious complications.



2 The three major classes of pharmaceutical drugs used to treat
post-surgical pain are the opioid anal gesics, |ocal anaesthetics, and the
non- st er owoab11z096385i nf | ammat ory drugs (NSAI D). Two of t R€TEPCIIADSEI4 Of
drugs, the opioid anal gesics and NSAIDs, are typically adm nistered
systemcally while the | ocal anaestheti,cs (e.g. channel blockers) 5 are
adm ni stered non-system cal ly during s&rgery The system ¢ adm ni stration
of drugs to relieve pain after surgery is frequently inadequate. For

exanpl e, systemi c adm nistration of opioids after surgery nmay cause nausea,
t he i nhi bThéthreefmé;omelhssfelsmftpihermaoﬂu'tlmiroyugsemmdttiodreat ipn‘slli-sbjrglbairpamf are

pul monary funct.ion, cardiovascul ef f egt and se 10" Post surgl cal
ai e 1A IONAREERTe L Ao aen e RaT g i s P AR Y R b “anc
refers to(mAllﬁ))aﬂ'wm ofgthese r@a;asles|oigdrbg$m1|hanommdearrwgestosamm NSAdDs, aarea cut
punct ure, |nc tear sue an 1 ndivi du Iudlng
Phose t hat/ A et arisyaYRlainks bbb el Sefheffh Y Rtk aopi®

non- i n\bas xeddminisered norpaysterdieslbl dypied sasgeay.consequence of surgery. As used
herein, "post-surgical pain" does not include pain 15 that occurs w thout
an ext er ndhe péystandial admiaistratiori f styogs dobredevee pe®, afiers sugengiic dteqpentty i s

i nt er nal n I i nci si on may
occur acc?n dg{]( aﬁ% Fa(% as WI er‘l%ggtfarécua :ﬁc&gr%ﬁnnéf) o%éﬁggﬁ%éﬁgégl e géusve\"n th a
sur gi cal nagsesi, dng .intASitios edl bosvedifunctiopauritiary retanties, mbbitoepof pmlrrwnelryt he

sensati Onftﬁnctu&@'c@r‘ducﬁ%‘gmﬁ%ﬂ é}fe%%n%rp(?sgd'sa% r§.sed obj ectively and subjectively,

usi ng pai n scores with 20 protocols wel | - known in

Lhe ardy  PORh-<SNAQ Gal Riiflerditindia pmfae- BerhAGbASIESs BoeBb e, pai N
due to a stiml 0€es no rovo e pai nS gesi a
(i.e., inendasfers toe@pmrsmgt@r ras@tngﬂim)mslntdxmrnalstrammansaicmasmcuﬁpun)CIurwhl ch

can i U SIEE TR A pPRIBNI A, (0GR Fhuldho RO oy TNEL FhOrSY the

painis c AT Act erd zed sensitivi sensitivity and/o
resting paunglqaépgnceplees; whether peasivé ror triop- IQ\Easa/le$elr&:éoqdalre>deeelmad g$iamul i) .

Further, the bai Cgpstlf‘}ge ongEH (hger&n’ g{o%?éﬂ éfcglgpgh'r 8&;4 of 8 %]rb%g]ut ot

pai n-causi'ng even I'n"associ a ed W
di r ectdy tr@&@k:t:uragvlthbubm eh@rmlphymmsnanmaemmme eDitfollenaats, ost-swbicaibdel s

State of PR GREYYSghatbak Ghd YR RRCL baing 308 QiR P REY BT, S0
et al. Regtodertalinae sithestiaunatiid WRaind) dediliberate! R (B2AvithVa lsurgla| inklgiod). As
wni ch spodr?s hORTeacHBtEs noutafR i LERAECH MAME SRR B |0
(p), deltasgedped bbjppfa/e(w@nohdeheelmacswgerpmm seoree @ dthres metimswelgl,-withown
nar cotjoC B FSwelRESWRfh MR PoSt-&ichl Saif NG Q3 neReifi, RELESS hYSayhr
(i.e., pain due to a stimulus that does not normally provoke pain) and hyperalgesia (i.e.,
increased response to a stimulus that is normally painful), which can in turn, be thermal
or mechanical (tactile) in nature. Therefore, the pain is characterized by thermal
sensitivity, mechanical sensitivity and/or resting pain (e.g. persistent pain in the
25 absence of external stimuli). Further, the pain can be primary (e.g., resulting directly
from the pain-causing event) or secondary pain (e.g., pain associated with, but not
directly resulting, from the pain-causing event).
Different animal models and studies on postoperative incisional pain the same are
reported in the state of the art (T.J. Brennan et al. Pain 1996, 64, 493-501; P.K. Zahn
30 et al. Regional Anaesthesia and Pain Medicine 2002, Vol. 27, No 5 (September-
October), 514-516).

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



the opioid nmu receptors. Mi receptors nedi ate anal gesia, respiratory
depression, and 5 inhibition of gastrointestinal transit. Kappa receptors
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25 137-139] and Marazzo A. et al taught the capacity of the sigma ligand (+)-MR200 to

modulate k-opioid receptor mediated analgesia. Mei J. et al confirmed the importance
of sigma-1 receptors as a modulatory system on the analgesic activity of opioid drugs
[Sigma1 receptor modulation of opioid analgesia in the mouse, J Pharmacol Exp Ther
(2002), 300(3), 1070-1074]. Notwithstanding, in all of this cases the problem of

30 dependence induced by opioids and opiates remain to be present.

One of the pharmacological approaches to solve the problem of opioid and opiate
dependence has been the co-administration of opioids or opiates and sigma ligands.

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



Therefore, there is a need to provide new treatnents for post-surgical pain
whi ch reduce side effects shown by known drugs. 15 BRI EF DESCRI PTI ON OF THE
| NVENTI ONvVOIze11vaes388t or s of the present invention have f @om@EPand/051644
denonstrated that the adm nistration of some specific signma receptor

| igands in conjunction with an opioid gr opiate may surprisingly potentiate
synergistically the analgesic effects of the latter, while decreasing their
associ at ed dependence. 20 Therefore, one aspect of the present invention
relates to a conbination for sinultaneous, separate or sequenti al
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R4 are independently selected fromthe group fornmed by hydrogen,
reduce side effects shown by known drugs.

15 BRIEF DESCRIPTION OF THE INVENTION

The inventors of the present invention have found and demonstrated that the
administration of some specific sigma receptor ligands in conjunction with an opioid or
opiate may surprisingly potentiate synergistically the analgesic effects of the latter,

while decreasing their associated dependence.

20 Therefore, one aspect of the present invention relates to a combination for
simultaneous, separate or sequential administration comprising at least one sigma
ligand of formula (1), or a pharmaceutically acceptable salt, isomer, prodrug or solvate
thereof, and at least one opioid or opiate, for use in the prevention and/or treatment of

pain developed as a consequence of surgery

25



substituted or unsubstituted al kyl, substituted or unsubstituted
cycl oal kyl, 20 substituted or unsubstituted al kenyl, substituted or
unsubst i twDed112095385 substituted or unsubstituted aryl al pgir/EPsub®sictut ed or
unsubstituted, aromatic or non-aromatic heterocyclyl, substituted or
unsubstituted heterocyclylal kyl, - 00R8, -C(0)OR38, -C(0)NR8R9, -CH=NRS,
-ON, -0OR8, -0C(0)R8, -S(0)1-R8, - NR8RY, -NRB8C(0)R9, -NO*2, -N=0R8R9, or
hal ogen, or together they forman 25optionally substituted fused ring
system 6 R5 and R6 are independently selected fromthe group formed by
hydr ogen, substituted or unsubstttuted al kyl, substituted or unsubstituted
cycl oal kyl, substituted or unsubétltuted alkenyl substituted or

unsubstituted aryl, substitu edq unsubstituted arylal kyl, substituted or
unsubstituted, aronmatic or non @}QHBKLC heterocyclyl, substituted or
unsubstituted heterocyclyl al kyl, cohRs, ‘1C¥0)0R8 C(O)NR8R9 - CH=NRS,

-ON, -0OR8, -0C(0)R8, -S(0)1-R8, - NR8R9, N&SC(O)R9 -NO2, -N=OR8R9, or

hal ogen; or together form wth the nitr(g i aRem t o whi ch they are
attached, a substituted or unsubstituted, qromatic or non-aronmatic

het erocycl yl group; 10n is sel ected frontlwtz 3, 4, 5, 6, 7o0r 8 tisl?2
or 3; R8 and RO are each independently s lec_‘teﬁl from hydr ogen, substituted
or unsubstituted al kyl, substituted or ur suQstltut ed cycl oal kyl ,

substituted or unsubstituted al kenyl , sub§t|¢yted or unsubstltuted aryl,
substituted or 15unsubstituted, aromatic or non-aronmatic heterocyclyl,
substituted or unsubstituted al koxy, Ugsti tuted or unsubstituted aryl oxy,
or hal ogen. A further aspect of the inVention refers to the sigma |igand of
formul a (lwheasn,defi ned above, or a pharnaceutically acceptable salt,

ki X e e R A R R
5 alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl,
substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -C(O)NRgRg, -CH=NRs, -
CN, -ORs, -OC(O)Rs, -S(O)-Rs , -NRgRg, -NR3C(O)Ry, -NO,, -N=CRgRq, or
10 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 arylalkyl,

substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted

15 or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -C(O)NRgRg, -CH=NRs, -
CN, -ORg, -OC(O)Rg, -S(O)t-Rg, -NRgRg, -NRgC(O)Rg, -NOz, -N=CR3R9, or
halogen;

R; and R4 are independently selected from the group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
20 substituted or unsubstituted alkenyl, substituted or unsubstituted aryl,
substituted or unsubstituted arylalkyl, substituted or unsubstituted, aromatic or
non-aromatic heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -
CORs, -C(O)ORs, -C(O)NRsgRg, -CH=NRg, -CN, -ORs, -OC(O)Rs, -S(O)-Rs, -
NRsRg, -NRsC(O)Ry, -NO,, -N=CRsRg, or halogen, or together they form an

25 optionally substituted fused ring system;



20 dependency thereof when said opioid or opiate is used in the prevention
and/ or treatnent of pain devel oped as a consequence of surgery. A further
aspect ofwOhel/aesssati on refers to the sigma |igand of f®@cwEPao1iioyicas
defined above, or a pharmaceutically acceptable salt, isonmer, prodrug or
solvate thereof, for use in potentiati gg t he anal gesic effects of an opioid
or opiate when said opioid or 25 opiate is used in the prevention and/or
treatment of pain devel oped as a consequence of surgery. A further aspect
of the invention refers to the signma ligand of fornmula (1) as defined
above, or a phResrmdeR¢ iacaliddepacdsyly sdelexteziafrom theogreup fomnaedi by hgdrogehyvat e
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i somer, prodr uyReRy, SSRYGIIRS, heOgoN=C8sReranbidlagéryri ng a nedi canent for
potentiating thre ta?la}l esi c ef.;he(its of an opi oitd o i Rp{'hate and(tor
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treatment of paubstitleetebopesdbstiutad cayomeaticienta-abmatic geteyacydpiairbgy; aspect of

the i nyention | of ~treat . a patient suffering from 10 pain
devel g\ged as anj:%%%g%%é;ﬁgrg 1012’ é’uzfg%rgw Ogé’ likely to suffer pain as a result

of a surgical tiseg2oedit, which conprises admnistering to the patient in
need of such a treatnent or prophylaxis a therapeutically effective anount
of a conbi nati Ba awnPei e nepcht indepeastdesil\gsaleciegafmamoliydrogenu | subétititedsordef i ned

above, or a ph i I o rodr r._solvate
oS anc P RSEHACIY, QRRSRAEPE Bk BATE Lo BP0 o
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DESCRHFS)-I-I N G:uJbLEsﬁlju%‘dBE%romatic or non-aromatic heterocyclyl, substituted or

unsubstituted alkoxy, substituted or unsubstituted aryloxy, or halogen.

A further aspect of the invention refers to the sigma ligand of formula (1) as defined
above, or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof, for
use in potentiating the analgesic effects of an opioid or opiate and/or attenuating
20 dependency thereof when said opioid or opiate is used in the prevention and/or

treatment of pain developed as a consequence of surgery.

A further aspect of the invention refers to the sigma ligand of formula (1) as defined
above, or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof, for
use in potentiating the analgesic effects of an opioid or opiate when said opioid or
25 opiate is used in the prevention and/or treatment of pain developed as a

consequence of surgery.

A further aspect of the invention refers to the sigma ligand of formula (1) as defined
above, or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof, for
use in attenuating dependency of an opioid or opiate when said opioid or opiate is
30 used in the prevention and/or treatment of pain developed as a consequence of

surgery.

Another aspect of this invention refers to the use of the combiniation, for simultaneous,

separate or sequential administration, comprising at least one sigma ligand of formula



Figure 1:Potentiation of norphine anal gesia (0.625 ng/kg) by conmpound 63
(10, 2020, 40 and 80 ng/kg) in a nmechanical allodynia rat nodel. n=10, #. p
< 0.05; w0 2p1170985885 Dunnett, conpound 63 + M vs. Mor phiPQ&/EP2611/0p1640. 01;
*** p > 0.001 t-Student, conpound 63 + Mvs. conpound 63. Figure

2: Potentiation of norphine anal gesia (Q.625 ng/kg) by conpound 63 (10,

20, 40 and 80 ng/kg) in a thermal hyperal gesia rat nodel. n=10, #: p <
250.05; ns: p > 0.05 Dunnett, conmpound 63 + Mvs. Mrphine; **: p < 0.01;
*** p > 0.001 t-Student, conpound 63 + Mvs. conpound 63. Figure

3: Pot ent i d) epdefided stmvadal a pharhgesutica(yl a@epraplek ghlt, ypnmeonprodind dG3olvate 10,

20, and 4 [k I n,a nechani.cal all.odynia rat nodel. n=10, #:. 0. 05;
vl p5 ooy o 18RS ANSR o OAAG hdiRladlPRS.a Fatndsy B: e 2
300. 001 t pfvediort andédateatmeht®8 paindeveloped rp @ustohs6Guerfdeguirsargkry?ot ent i at i on

of tramadol analgesia (1.25 ng/kg) by conmpound 63 (5, 10, 20, and 40 ny/kg)
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and/or treatment of pain developed as a consequence of surgery.

Another aspect of the invention is a method of treatment of a patient suffering from
10 pain developed as a consequence of surgery, or likely to suffer pain as a result of a
surgical treatment, which comprises administering to the patient in need of such a
treatment or prophylaxis a therapeutically effective amount of a combination comprising
at least sigma ligand of formula (I) as defined above, or a pharmaceutically acceptable

salt, isomer, prodrug or solvate thereof, and an opioid or opiate.

15 These aspects and preferred embodiments thereof are additionally also defined in the

claims.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1: Potentiation of morphine analgesia (0.625 mg/kg) by compound 63 (10,
20 20, 40 and 80 mg/kg) in a mechanical allodynia rat model. n=10, #: p <
0.05; ns: p > 0.05 Dunnett, compound 63 + M vs. Morphine; **: p < 0.01;
*** p > 0.001 t-Student, compound 63 + M vs. compound 63.
Figure 2: Potentiation of morphine analgesia (0.625 mg/kg) by compound 63 (10,
20, 40 and 80 mg/kg) in a thermal hyperalgesia rat model. n=10, #: p <
25 0.05; ns: p > 0.05 Dunnett, compound 63 + M vs. Morphine; **: p < 0.01;
*** p > 0.001 t-Student, compound 63 + M vs. compound 63.
Figure 3: Potentiation of tramadol analgesia (1.25 mg/kg) by compound 63 (5, 10,
20, and 40 mg/kg) in a mechanical allodynia rat model. n=10, #: p < 0.05;
ns: p > 0.05 Dunnett, compound 63 + T vs. Tramadol; **: p < 0.01; ***: p >
30 0.001 t-Student, compound 63 + T vs. compound 63.
Figure 4: Potentiation of tramadol analgesia (1.25 mg/kg) by compound 63 (5, 10,
20, and 40 mg/kg) in thermal hyperalgesia rat model. n=10, #: p < 0.05;



Figure 6: Potentiation of tramadol analgesia (1.25 ng/kg) by conpound 63 (5,
10, 20 and 40 ng/kg) in a nmechanical allodynia rat nodel. *: p < 0.05
(Dunnet t )worne11(a9658si gni ficant): p > 0.05 (Dunnett). Fi gkCa&/EP2Rot&mwl4 ati on
of sufentanil|l anal gesia (0.003 ng/kg) by conpound 63 (5, 10, 1020 and 40
ng/ kg) in a nmechanical allodynia rat del. *: p < 0.05 (Dunnett); ns (no
significant): p > 0.05 (Dunnett). Figure 8:Potentiation of rem fentanil
anal gesia (0.01 ng/kg) by conmpound 63 (2.5, 5, 10, 20, 40 and 80 ng/kg) in
a mechani cal allodynia rat nodel. *: p < 0.05 (Dunnett); ns (no
significant): p > 0s:(5> QDGreinklt, cobipobnd BBe DvPo‘ftrembd@lt T*op <dr.0f; &ttt pry|
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rat nodel. *: %&0@( 56? éﬂn’ﬁ@}t&? i ﬂsm? §ggﬂ|’c}dyg'§nr? m%’eﬁ Opoﬁsoct%y
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(Dunnett); ns (no significant): p > 0.05 (Dunnett).
Figure 8: Potentiation of remifentanil analgesia (0.01 mg/kg) by compound 63 (2.5,
5, 10, 20, 40 and 80 mg/kg) in a mechanical allodynia rat model. *: p <
0.05 (Dunnett); ns (no significant): p > 0.05 (Dunnett).
15 Figure 9: Potentiation of fentanyl analgesia (0.01 mg/kg) by compound 63 (10, 20,
40 and 80 mg/kg) in a mechanical allodynia rat model. *: p < 0.05
(Dunnett); ns (no significant): p > 0.05 (Dunnett).
Figure 10: Potentiation of tapentadol analgesia (1.25 mg/kg) by compound 63 (5, 10,
20 and 40 mg/kg) in a mechanical allodynia rat model. *: p < 0.05
20 (Dunnett); ns (no significant): p > 0.05 (Dunnett).
Figure 11:  Potentiation of oxycodone analgesia (0.039 mg/kg) by compound 63 (2.5,
5, 10, 20 and 40 mg/kg) in a mechanical allodynia rat model. *: p < 0.05
(Dunnett); ns (no significant): p > 0.05 (Dunnett).
Figure 12:  Potentiation of buprenorphine analgesia (0.0015 mg/kg) by compound 63
25 (5, 10, 20 and 40 mg/kg) in a mechanical allodynia rat model. *: p < 0.05
(Dunnett); ns (no significant): p > 0.05 (Dunnett).

DETAILED DESCRIPTION OF THE INVENTION

In the context of the present invention, the following terms have the meaning detailed
30 below.

"Alkyl" refers to a straight or branched hydrocarbon chain radical consisting of carbon
and hydrogen atoms, containing no unsaturation, having one to eight carbon atoms,

and which is attached to the rest of the molecule by a single bond, e. g., methyl, ethyl,



and hydrogen atons, containing no unsaturation, having one to eight carbon
atons, and which is attached to the rest of the nolecule by a single bond,
e. g., nmewbybi/msisgl, 9 n-propyl, i-propyl, n-butyl, tPowtBpR1105eNnt vl ,
etc. Alkyl radicals may be optionally substituted by one or nore
substituents such as aryl, halo, hydroxy, al koxy, carboxy, cyano, carbonyl,
acyl, al koxycarbonyl, am no, nitro, nercapto, alkylthio, etc. If
substituted by aryl we have an "al kylaryl" radical, such as benzyl and
phenethyl. If 5 substituted by heterocyclyl we have an "heterocyclylal kyl"
radi cal . hmrdiwnyi-bropglf ar-buty/io tetmt;&,l Inyﬂentw,diemalAlhﬂvIaU@akst magabé &ticnaltyons and
havi ng one or. nore unsat urated nd a partl ul ar, enbodi nent .t he
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radi cal s rat nd/ or fused aryl groups. Typical aryl
gr oups coﬁ]tpg%)%e%gptzfné {fp?ngpg glé%gﬁat ed or fused rings and from6 to about 18
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sul fur, era ring nore roa

nor e pltﬁef ey%ttml,yltra alkoxy;, carbmeynatosytarthanyl, wtqh one or nor e heteroatom;. It
may be aromatic or not aromatic. For the purposes of this invention, the
het er ocyclAylragfene ta simgleoaryt Mudiplebiiey cadicalaringludiog ohiltiple irmg regicalenthatwvhi ch
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“Heterocyclyl” refers to a stable 3 to 15 membered ring radical which consists of carbon

atoms and from one to five heteroatoms selected from the group consisting of nitrogen,
oxygen, and sulfur, preferably a 4 to 8 membered ring with one or more heteroatoms,
25 more preferably a 5- or 6-membered ring with one or more heteroatoms. It may be
aromatic or not aromatic. For the purposes of this invention, the heterocycle may be a
monocyclic, bicyclic or tricyclic ring system, which may include fused ring systems; and
the nitrogen, carbon or sulfur atoms in the heterocyclyl radical may be optionally
oxidised; the nitrogen atom may be optionally quaternized ; and the heterocyclyl radical
30 may be partially or fully saturated or aromatic. Examples of such heterocycles include,
but are not limited to, azepines, benzimidazole, benzothiazole, furan, isothiazole,
imidazole, indole, piperidine, piperazine, purine, quinoline, thiadiazole, tetrahydrofuran,

coumarine, morpholine; pyrrole, pyrazole, oxazole, isoxazole, triazole, imidazole, etc.



"Al koxy" refers to a radical of the fornmula -ORa where Ra is an al kyl

radi cal as defined above, e. g., nethoxy, ethoxy, propoxy, etc.

Anal ogousw9,201129y386xy" refers to a radical of the fornuPeTAPROLMBRE RC iS
an aryl radical as defined above, e. g., phenoxy. "Am no" refers to a
radi cal of the fornmula -NH2, -NHRa or 3 RaRb, optionally 5 quaternized. In
an enbodi nent of the invention each of Ra and Rb is independently sel ected
froman al kyl radical as defined above. "Halo" or "hal" refers to brono,
chloro, iodo or fluoro. References herein to substituted groups in the
conpounds "Alkoty eefpreetoentadicavefithe ormuéetd Rt whér’ee?aspeoiaﬂliyemdmi e yefifeait may
be substitpyted at on re avallabep0|t| ns ne, or
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squonyI Imkages and from 1 to about 12 carbon atoms or from 1 to about 6 carbon

atoms; aminoalkyl groups such as groups having one or more N atoms and from 1 to

about 12 carbon atoms or from 1 to about 6 carbon atoms; carbocylic aryl having 6 or

25 more carbons, particularly phenyl or naphthyl and aralkyl such as benzyl. Unless
otherwise indicated, an optionally substituted group may have a substituent at each

substitutable position of the group, and each substitution is independent of the other.

“Opioids” and “opiates” refer to compounds that bind to opioid receptors. Compounds
that bind to the opioid receptor within the scope of the present invention include natural
30 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

and ethylmorphine; fully synthetic opioids, such as sufentanil, remifentanil, fentanyl,



The term"salt" nmust be understood as any form of an active conpound used
in 5 accordance with this invention in which said conpound is in ionic form
or is chawgediizmasssoupl ed to a counter-ion (a cation or PEMEPR)110O6164$ i N
solution. This definition also includes quaternary ammoni um salts and

conpl exes of the active nolecule with f her nol ecul es and ions,
particularly, conplexes formed via ion interactions. The definition
includes in particular physiologically acceptable salts; this termnust be
understood as 10 equivalent to "pharmacol ogically acceptable salts". The
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25 or (Z2)-isonmer (trans and cis isoners). If the nolecul e contains several
doubl e bonds, each double bond wll have its own stereoi sonerism that

coul d be wheosayessas, or different to, the stereoi sonerPSHEPROLLIOSI684 her
doubl e bonds of the nol ecule. Furthernore, conpounds referred to herein my
exi st as atropisoners. Al the stereoi ﬁé)rrers i ncludi ng enantioners,

di ast ereoi soners, geonetric isoners and™ 30 atropi soners of the conpounds
referred to herein, and m xtures thereof, are considered within the scope
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di fficul t Abrehaonset 2001, ¥éley)) eparedesigh ard Appleasenoof Rroddigsi ¢h Buefdgaardi t s
onset, in_fhi {R.1 surgical operation. 25 Therefore, by
"treati ng'e&'ob§8$%§W§®n{9‘cé%ﬂﬂ([cggbl%?§&'enti ng" or "prevention", as a whol e,

i s neant I sji on. . i i :
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bei n reat ed
forms. Thus, any given compound referred to herein is intended to represent any one

of a racemate, one or more enantiomeric forms, one or more diastereomeric forms, and
mixtures thereof. Likewise, sterecisomerism or geometric isomerism about the double
bond is also possible, therefore in some cases the molecule could exist as (E)-isomer
25 or (Z)isomer (trans and cis isomers). If the molecule contains several double bonds,
each double bond will have its own stereocisomerism, that could be the same as, or
different to, the stereocisomerism of the other double bonds of the molecule.
Furthermore, compounds referred to herein may exist as atropisomers. All the
sterecisomers including enantiomers, diasterecisomers, geometric isomers and
30 atropisomers of the compounds referred to herein, and mixtures thereof, are

considered within the scope of the present invention.

Furthermore, any compound referred to herein may exist as tautomers. Specifically, the

term tautomer refers to one of two or more structural isomers of a compound that exist



30 present invention also includes situations where the condition is
conpletely inhibited, e.g., prevented from happening, or stopped, e.g.,

t er m nat ewlQ 28uaie538Rat t he subj ect no | onger experi encesPChEPe@ndstoson. As
such, the present nmethod includes both preventi ng and managi ng pai n i nduced
by a surgical operation, particularly, :geri pheral 14 neuropathic pain,

al I odyni a, causal gi a, hyperal gesi a, hyb rest hesi a, hyperpathia, neuralgia,
neuritis or neuropathy. As used herein, the term"potentiating the

anal gesic effect of an opioid or opiate" refer to the increase in the

af fecti vi tyeadilitrioen ammh@emiadllyea‘:cﬁrwette@frosabmb spmeridsorar toogatiers Compranduced
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In a furt sald iSO east 4~or “nore,
even in soafmammtlog‘/ataJeiaatoctrmrnutuégélrﬂby)FSNleﬁmcﬂléd Arogse drdeiteinrthe tshepet eff m
"decreasi B9 & nO n,[%ﬁpendency i nduced by an opioid or opiate" refer to the
anel i oration, decrease or reduction of the dependency of the patient from
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t he dependlaalmaCbu’mailxnpaowecmtﬂg/ arfaaiisttantlalﬁy lpde Tory). By phatmeceutioaly, even
| n some case i@ bAFIOReal it Al hig MIFRAEOMRALAH, ahibpld 'y BPbRT s OF
opi at es whén adm ni s er 60 I'Sofa |on measur enert cah be done
f ol | owi ngparily dxebmimgnmirinad pharmah:eumal addlifivesnsexitbasl idilamts aehd tdagiersvandt i on,
the si d | tf
e LIS Iy Qo Rsiddrba B S hof i RAGEIEAY M BRALE B {1 O
pl ace T®ondrug enbstgnparaadwgafemum abdve a0 foumdrerprefadiynanove €avd R6stf act or
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sel ect ed farowiaH]), or ORSaltasdlvetdlssy iptagdregs. or unsubstituted al kyl. Mre
preferably, Rl is selected fromH, nethyl and acetyl. A nore preferred

enbodi nenésiusedtheneiRlthesterins “treat”,|"treating’ lred “peatvent'edcledd dth emedicati®?, i n t he
(igrrpounds r&%oja(ﬂr@ééiow, %IIJv?a‘?iB‘r??ﬁw%ﬁio'é’ti&{ o?’%oﬁtlrglycjf’pa'i’ﬂ)rn%ugé(ﬂﬁreqaswréficglm hyl.

20 operation, after the pain onset.

As used herein, the terms “prevention”, “preventing”, “preventive” “prevent” and
“‘prophylaxis” refer to the capacity of a therapeutic to avoid, minimize or difficult the
onset or development of a disease or condition before its onset, in this case pain

induced by a surgical operation.

25 Therefore, by "treating" or "treatment” and/or “preventing” or “prevention”, as a whole,
is meant at least a suppression or an amelioration of the symptoms associated with the
condition afflicting the subject, where suppression and amelioration are used in a broad
sense to refer to at least a reduction in the magnitude of a parameter, e.g., symptom
associated with the condition being treated, such as pain. As such, the method of the

30 present invention also includes situations where the condition is completely inhibited,
e.g., prevented from happening, or stopped, e.g., terminated, such that the subject no
longer experiences the condition. As such, the present method includes both

preventing and managing pain induced by a surgical operation, particularly, peripheral



preferably, they are selected independently from hal ogen and substituted or
unsubstituted alkyl. In an especially preferred enbodi nent of the

i nvent i oriwoi2nitdessssonpounds of forrmula (1) both R3 and RETERQ@EiListe4ni t h t he
phenyl group forman optionally substituted fused ring 5 system (for

exanpl e, a substituted or unsubstitut eg aryl group or a substituted or
unsubsituted, aromatic or non-aronatic ‘heterocyclyl group may be fused),
nore preferably, a naphthyl ring system Also in the conpounds of formula
(1), enbodinents where n is selected from2, 3, 4 are preferred in the

cont ext ohetropathicepeint allodemia] @aysatgiae hypedakyealal yhyperesthidsial Ohyeienadttiy, i n
anot her enbodinment it is preferred in the conpounds of fornmula (1) that R5
and R6 ar 8°U'& %neHrétgp%rrpggmpﬁ Y- c1 _6alkyl, or toget her vvlth t he nitrogen
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For m a oL ARRELE S Aidkds GEAUR: o RkP BT LeHRBIAN: B 8 IVBkOY &BH O
4-{2-(1- (30?9““3“’*9 eﬁf@nhr&iw@aﬁ ingehyd inl Hepyraigesic Sffaot okppnetdsyw a famtgrhol i ne,

[ 2]
2-[1-(3, 4Ob1c%ﬂ oroph hyls)r Ot R % ﬂ—l—s%ryreaczaosle %y yl O faCt ' cf\l }\1-8 t5h>yY &thanami n
e, [3] 1-¢8mpaieidewithdheppeidslyr 6p|atelshw wBHA 2h ¢ pygmaolllgalhdlof faryd13 €b) vahey] - 1
yr azol
3,4 ?HF‘&”r‘%tehe[dﬂ/“l SR100 e BE3SVIRPRE T2 RS £08) BI'BEBE P MK BY M azol e,
5 11)— { AEthod in the art. In an embodiment of the invention, the sigma Ilgand of formula (1)
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1-
] measured in a mechanical aIIodynla rat model or in a in a thermal hyperalge3|a rat

2 Cfcefh 1P SRE SBASIN A SSPHUGho 6F RYEREAls, 3, 4] PO AR LI per di n-

A
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1
|1 3H1m

1- {24lsome4>a®e©b7llao‘|aotpheﬁy4))r 55.et hyl- 1H- pyrazol - 3-yl oxy] et hy11-4- 25

nmet hyl pi perazine, [9] Ethyl

4- {24109 3A4-used Hnlemirurjhertgrm) “deenessing thel egppdancyl inBugddaxydre bpipidl orpipiseazi ne
car boxyl a

1- (4-(2-( ﬁ‘ﬁ‘fr f© tp‘%. PRy 1528 SR oD & B 4RSI 9% Bt BRI B Mper azi n
-1- ypet hamdm@;md}(br[opﬂa]tesqprpﬁuu@d by sigma Ilgands of formula (. In an empodlment of

- (4- Mot hoyPheRXdr Saedibashtl RACAZ Rl dse/ b PEULAIIVH! AR RAhbBSey from

opioids by a factor of 1.2, 1.5, 2, 3, 4 or more, even in some case by a factor of 14

p
(
[
3
{
{
y
1

3-
4-
[8

20 or 15, when compared, with the opioids or opiates when administered in isolation.
The measurement can be done following any known method in the art. In an
embodiment of the invention, the sigma ligand of formula (l) reduces the
dependency of the patient from said opioid or opiate by a factor of at least 1.2 when
measured with the place conditioning paradigm model. In a further embodiment, said

25 factoris of at least 1.5, 2, 3, 4 or more, even in some case by a factor of 14 or 15.

In a preferred embodiment, Ry in the compounds of formula (l) is selected from H, -
CORs, and substituted or unsubstituted alkyl. More preferably, R, is selected from H,

methyl and acetyl. A more preferred embodiment is when R4 is H.

In another preferred embodiment, R; in the compounds of formula (1) represents H or

30 alkyl, more preferably methyl.

In yet another preferred embodiment of the invention, R; and R4 in the compounds of

formula (l) are situated in the meta and para positions of the phenyl group, and



16 [ 12]

1- (4- Met hoxyphenyl) - 5- net hyl- 342- (pyrrolidin-1-ypet hoxy]-1H pyrazol e, [13]

1- (4- Met wRyephienyBF- 5- net hy1- 343- (pyrrolidi n-1-yl) pr opor¢TAPRRIPPSBHAOI €,

[ 14] 142-(1-(4- Met hoxyphenyl)-5-net hyl-1H pyrazol - 3-yl oxy) et hyl ] pi peri di ne,

[ 15] 1- {241- (4- Met hoxyphenyl) - 5- met hy1- pyrazol - 3-yl oxy] et hyl | - 1H i m dazol

5 [16] 4-{241 - (3, 4-Di chl orophenyl)-%5-phenyl - 1H pyrazol - 3-yl oxy] et hyl |

phol i ne, [17]

3, 4-Di chl orophenyl) - 5- phenyl1- 3-[ 2- (pyrrolidin-1-yl)ethoxy]-1H pyrazol e,
preferably, they are selected independently from halogen and substituted or

3,4-Dichl 1)-5-phenyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H pyrazole,

] 1- {ZHTSU BUMERE ) |

54 1D' cil 9% ggpheec My )pre§er1§’)e;1 Ovbod r'ﬁl'eﬁ)ycgfq%o#n'vgﬁ%lno?ﬁmwg EQ%%@AOQEOQ rSH R (I)[ 20]

Dic bbthrRlpdrrehI?zult)ogémphwmlythelpﬂqnylrgmmb foBmydnooptibealtyydubstitbted rfu skaizirige,,

4-
fé% % | 8dahud Skl SrBONbn s PRI daPuh PRk o h RHARLIRY b 12 3
4-

qU|noI|ﬂe
Di clhsrbsjittedy hyorative bhylonidromytiazeterSeyglyd>gydlqputnydyl beofyshd), i mere [ 23]

’ 11: {D'.Ajglalfgr%&@,hgHé’&ﬂtﬁ)ﬁ}iﬂsts{}g{%fn?‘l‘l' (pyrrolidin-1-y1l)butoxy] - 1H pyrazol e,
(314 D Il BRRReR BT v h Ptfig e Y B RGN D) pipiadh ey 1S

met hyl pi perederetkin thg @@jtext-of hélpresent invention, more preferably n is 2

- (3, 4-Di chl orophenyl) - 5- et hyl - 1H pyrazol - 3-yl oxy] butyl | - 1H i mi dazol e,
[27] 441 F(ra/iv-iDiaobiher ephediyient §-srptefgriedliA-thy campouads/dfdryuldl () that Rs

N- di et hyl -1 Ne . :
281 1- (44200 e B BRspREdony. Sl PLISRSI e SRR AT ik
phenyl pi pérdydir@eitached form a substituted or unsubstituted heterocyclyl group a, in particular

GQwWh—W
I—lwu

a group chosen among morpholinyl, piperidinyl, and pyrrolidinyl group. More preferably,

Rs and Re together form a morpholine-4-yl group.

15 In preferred variants of the invention, the sigma ligand of 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,
[3] 1-(3,4-Dichlorophenyl)-5-methyl-3-[2-(pyrrolidin-1-yethoxy]-1H-pyrazole,
[4] 1-(3,4-Dichlorophenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole,

20 [5] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxyJethyl}piperidine,
[6] 1-{2-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-1H-imidazole,

[7] 3-{1-[2-(1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl]piperidin-4-yl}-
3H-imidazo[4,5-b]pyridine,

[8]1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-4-
25 methylpiperazine,

[9] Ethyl 4-{2-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]lethyl} piperazine

carboxylate,

[10] 1-(4-(2-(1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl)piperazin-1-

yhethanone,

30 [11] 4-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxy]lethyl}morpholine,



[29] 1-{441

- (3, 4-di chl orophenyl) - 5- net hyl- 1H pyr azol - 3-yl oxy] butyl | -6, 7- di hydr o- 1H ndo
| - 4( 5H) - oW©,2011/09558530] 2- {441 PCT/EP2011/051644

- (3, 4-di chl oropheny1) - 5- net hyl - 1H pyrazol - 3-yl oxy] butyl | -1, 2, 3, 4- 25

t etrahydroi soqui noline, [31] 4-{241 1

- (3, 4-di chl orophenyl)-5-i sopropyl - 1H pyq' azol - 3-yl oxy] et hyl I nor phol i ne,
[32]2-]1

-(3,4-Di chl orophenyl) - 5-i sopropyl- 1H pyrazol - 3-yl oxy] - N, Ndi et hyl et hanam ne,
17 [ 3B]2] 1-(4-Methoxyphenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,

1- (3, 4-Di chl orophenyl) - 5-isopropyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H pyrazol
e, [34] [13] 1-(4-Methoxyphenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole,

1- (3, 4- Di chl or opheny1) - 5-i sopropyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H pyrazo
l e, [35] IH4]242-(1{(3;Metbbxyphenyphengthyl-B--ipyEzobpyyloxyiétipyipgmoidir®; y1 oxy] et hyl |
pi peri di ne, [36] 2-{241

- (3, 4- di cIt-gphed Mettoxysloprpy-metiy v -pwretolB-ylboygihetiH-Imidadlg, 4- 5

t et r ahydr oi soqui nol i ne, [37] 4-{241

- (3, 4- & chedrdeHer(P Xy Dichlopyrhenyl)-53phanyk§iHetyradal-Gex @ty thyik morpholipg 8]

2-[1-(3, 4-di chl orophenyl) - 1H pyrazol - 3-yl oxy] N, N-di et hyl et hanam ne,

[39] 1-(3[WdiE@M-Brobisiemieny))S-pirerybPriRdbyraslidint wpthomak i-pyrzoler azol e,

[40] 1-{241 -(3,4-dichlorophenyl)-1H pyrazol - 3-yl oxy] et hyl | pi peri di ne,

10[ 41] 1-(®l4- (6»%H|®mm@wh))5-ghqrwl Bryr(pyroldim? yl)prqppm]pf\;sbpyrazpllepyr azol e,
[42] 1- {24 @3 4-Di chl oroPhenyl - et h?/l 1H pyrazol - %/I oxy] et hyl | pi perazin
e, [43]1-{¥41-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxylethyl}piperidine,

3, 4- D|chloro heny1) - 5- met hyl - 1H pyrazol - 3-yl oxy] et hyl | pyrrol i di n- 3-
" {% -[1-( 4) chhloroph)gnyl) 5- p?r?/enyl 1H- pyre)q/zol 3yyloxy]e¥[hylg)¥H imidazole,

10 [21]2-{2-[1-(3,4-dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]lethyl}-1,2,3,4-

tetrahydroisoquinoline,
[22] 4-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl} morpholine,
[23] 1-(3,4-Dichlorophenyl)-5-methyl-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole,
[24] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}piperidine,
15 [25]1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-4-
methylpiperazine,
[26] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-1H-imidazole,
[27] 4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-
amine,
20 [28]1-{4-[1-(3.,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-4-
phenylpiperidine,
[29] 1-{4-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-6,7-dihydro-1H-
indol-4(5H)-one,
[30] 2-{4-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-1,2,3,4-
25 tetrahydroisoquinoline,
[31] 4-{2-[1-(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxylethyl} morpholine,

[32]2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]-N,N-

diethylethanamine,



am ne,

[ 44] 4-{241- (3, 4-Di chl orophenyl) -4, 5-di net hyl- 1H pyrazol - 3-yl oxy] et hyl |

nmor phol i e 206([096§82- [ 1 PCT/EP2011/051644

-(3,4-Di chl orophenyl) -4, 5-di met hy1- 1H pyrazol - 3-yl oxy] - N, N-

di et hyl et hanam ne, [47] 7

1- (3, 4-Di chl orophenyl) -4, 5-di net hy1- 345 (pyrrolidin-1-ypethoxy]-1H pyrazole
[ 48]

-(3,4-Di chl orophenyl) -4, 5-di met hy1-343- (pyrrolidin-1-yl)propoxy]-1H pyrazo

[339]1-(B;4-Rithblorophenyl)-5-isopropyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,

, 4- Di chl or ophenyl) -4, 5-di net hyl- 1H pyrazol - 3-yl oxy] et hyl | pi peridine, 20
4- { 4f34] 1¢3,4 bathtinbphvemyhemig b ropit-PyY3-rotolidinyl -pypboxyl IH¥pyphak] ne,

1] (2S, 6R)-4- {441 - (3, 4-di chl orophenyl) - 1H pyrazol - 3-yl oxy] buty11- 2, 6-

met hyl midgdHeRi[he3,4-Dichb2dphenyB-blisopropyl-1H-pyrazol-3-yloxylethyl} piperidine,

, 4- Di chl or ophenyl) - 1H pyrazol - 3-yl oxy] but yl | pi peri di ne, [ 53]

, 4- Di 638 or optietRy(ly(33#-fith opyphrenl i) drinorropy ) Hirpyrezbl-3iviopy letndl- 6.2, 24{ 55]
(% 4,[&}8‘%%%&%%@/&% 1H pyrazol - 3-yl oxy] - N, N-di et hyl but an- 1- am ne,

N benzy - e o4 8- GABRRRDRL A RO ARy Aoy but an-1- i
(5714 1- (b8 . AL ORGS0 iRy 1) -t by
T i e e (50
|{ et hanongy) 1-;o-k E‘(Qzlf’fld|chIorophen¥‘|I) 1H301razol -3- onxy]ethyI}plperldl

(3,4-di chI or opheny1l) - 5- et (pyrrolidin pert]%oxy] 1H pyrazol - 4-

]

1-

yl I efghapone. 3 4-§ithiorophenyl)-3-[3- idin-1-y1 1H-

{1-(3, 4pﬁlpch(l orophgrrlcilpleng)ne[ h(§/) rr0| ). (&)Séor‘ioé‘?’]n IOgllgr)aeztoheoxy] 1H pyrazol -

[42]1-{2-[1-(3,4-Dichlorophenyl)-5- methyl 1H-pyrazol-3-yloxylethyl}piperazine,
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[43] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}pyrrolidin-3-

amine,
[44]4-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]ethyl} morpholine,

15 [46]2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]-N,N-

diethylethanamine,

[47] 1-(3,4-Dichlorophenyl)-4,5-dimethyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,

[48] 1-(3,4-Dichlorophenyl)-4,5-dimethyl-3-[3-(pyrrolidin-1-y)propoxy]-1H-pyrazole,

[49] 1-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxylethyl} piperidine,
20 [50] 4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}morpholine,

[561](2S,6R)-4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]lbutyl}-2,6-

dimethylmorpholine,
[62] 1-{4-[1-(3,4-Dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}piperidine,
[63] 1-(3,4-Dichlorophenyl)-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole,
25 [55] 4-[1-(3,4-dichlorophenyl)-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,

[6714-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N-(2-methoxyethyl)-N-

methylbutan-1-amine,



yl | et hanone, [62]

1-{1- (3, 4-di chl orophenyl)-342-(di et hyl am no) et hoxy] - 5- net hy1- 1H pyr azol - 4-
yl | et hanowie,20 1a[9&Bp PCT/EP2011/051644

4-{2[ 5- Met hy1- 1- (napht hal en- 2-y1) - 1H pyr azol - 3-yl oxy] et hyl | nor phol i ne,

[64] N, N-Di et hyl-245-net hyl- 1- (napht hajlgn- 2-y1)-1H pyrazol - 3-yl oxy]

et hanam ne, [65]

1-{245- Met hy1- 1- (napht hal en- 2-y1) - 1H pyr azol - 3-yl oxy] et hyl | pi peri di ne,

[ 66] 5-Methyl -1-(naphthal en-2-y1)-3-[2-(pyrrolidin-1-yl)ethoxy]-1H pyrazole
and its phad]de@dui(BeadicyioapbepyiabHepysad dl-S;yIeol|mayi@hionorphaitheug t hereof is
performed. 15In a preferred variant of the invention, the signma |igand of
fornul a ([9911-$1-@.4-Di¢tBefdphagyl}-S-nethyl-3-(2-morpholinoethoxy)-1H-pyrazol-4-

- (napht hal ﬁ& né'nle) 1H pyrazol - 3-yl oxy] et hyl I norpholine or a salt thereof.
Pr ef er abl Qf Pﬂe conmpound of forrmula | used is

4-{245- e I ol ine
hydr ochl oi&%ﬁ{%(é Ead?#h&%éﬁghﬁ)tl cuqtré\gr'léz@y gFr& s"?‘glwel)%@%l %Egtd |Oﬁqt he

exanpl é&s ghethheom,esent i nvention 20 as corrpounds 63 (and a salt thereof).
A preferred enbodi nent of the present invention conprises the use of a
conbi nat i ffl]of #-{{-23.8-dugtidrpphdny|Raprethetdei2-Ripetipint HyDgthaxyit H8pylaerlyd-et hyl |
nmor phol i ng}gl%(lgﬁg Epl oride and an opioid or opiate selected fromthe group

consi stin nmor phi ne, tranmadol, sufentanil, remfentanil, fent anyl
t t ad 25 f t f
the. pr oseliZlf nvantran SeneRRReRHRSIPRER g%"mm“%gfogﬁ FeleupayEaag o ¢

anot her pryeétbenetk.enbodi nent of the present invention, the opioi d utili zed
is tramadol or its analogs. In another preferred enbodi ment of the present
i nventliOon[63] Hel2dpiNetlylut-{ndphdealers2 sif Brpsrazbl-Siyldxylethytatasglelinen anot her
preferred enbodi nent of the present invention, the opioid 30 utilized is
reni f ent affi4] NoN-DietybZd-ordhyl In(narbthakan %Néﬂékpﬂéz@rﬁmlékﬂm’ﬁhawlﬂﬁe pr esent
invention, the opioid utilized is fentanyl or its anal ogs. In another
preferr ed[6519-@ribddethent- (nephthadep2edett-p razehdvixylethélpisiriding. uti | i zed i s
tapentadol or its analogs. In another preferred enbodi ment of the present

i nvent i on[66l %WWH”@PW?@@@P ¥'3-3dRyewadisen-dryethoxdhbidyszolen andtitser

preferr edﬁﬁ%%eﬁﬁé‘éllyojccéﬁ'ﬁb@%”éoN/éW@BF b¥arud hereRiOp&dtiiddi zed is
bupr enorphine or its analogs. 5 Anal ogs of these opioids or opiates are

known 150 {hg p%?eﬂré&dar%i 6pmeammh§rt Qﬁe b@w%a@%halof f&maray(|)q9mglp5tﬂnethy|-
structural |y derived fromthem includin hei r pharnmaceuti cal | yacceptable

salts, isdrBeRthglerdmiigdi-ayrazeltdgeedsthyt G‘@rth“"'Wrﬁb?ﬁ'Héer&ﬁfal og rray be any
corrpound structurally derived from norphi ne as, for instance

di scl osed Prefeabho 156 29mnospd of fPEPUIA HalK8gs Sof -4kt 1r(ﬁé‘Prﬂfhé|e” 2. yI)
1H-pyrazol-3-yloxyJethyl}morpholine hydrochloride.

These particular compounds are designated in the examples of the present invention

20 as compounds 63 (and a salt thereof).

A preferred embodiment of the present invention comprises the use of a
combination of 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxylethyl}
morpholine hydrochloride and an opioid or opiate selected from the group
consisting of morphine, tramadol, sufentanil, remifentanil, fentanyl, tapentadol,
25 oxycodone, and buprenorphine. In a preferred embodiment of the present invention,
the opiate utilized is morphine or its analogs. In another preferred embodiment of
the present invention, the opioid utilized is tramadol or its analogs. In another
preferred embodiment of the present invention, the opioid utilized is sufentanil or its
analogs. In another preferred embodiment of the present invention, the opioid
30 utilized is remifentanil or its analogs. In another preferred embodiment of the

present invention, the opioid utilized is fentanyl or its analogs. In another preferred



10 hydr onor phone, di hydronor phi ne, oxynorphone, desonor phi ne,

di acet yl nor phi ne, ni conor phi ne, di propanoyl nor phi ne, benzyl nor phi ne and

et hyl nor pNOrze11/0pb8sconpounds of formula (1) and their s&CTE£PeI1186168at es can
be prepared as disclosed in the previous application W2006/021462. The
present invention refers also to the Uﬁﬁ of pharmaceuti cal conpositions
conprising 15 the sigma ligands of fornula (I) as defined above, or a
pharmaceutically acceptable salt, isomer, prodrug or solvate thereof, and
opi oids or opiates conbined jointly or separately with at |east a

phar maceuembabinyerd of é1et priekentdaveritien, thadgidid vélizealdp ma/;mmactm ovéhiaoblegs.The

ili I dditiy b I d
o b an Rl e B F ST SRR PG LBreeg Fuon
col or ant s pxydoawoe oonﬁimham@sslsuamﬁaer gmmed anﬁmdxmdhnbﬁthadbm&em

| ut t th |t fatt
S0 est Z”nsyseavonprt%%ép@ifvevésd e PRIE U AP BRY 1§ ot or parenteral

I /.0
e the i aReE ek I9'§?e% ol MBS BeRtfdla BELE Vhe
phar maceugeceral ctonpars) tmmpouml Tshmcphaﬂymd«amddcafromomhmm tinabuding etheir

d f 9
i n st P RTGIRSREAT SGherE SoM Tocie, B8 Hol el il vBbimpine
nasal | y, mnesalbg! mayaredamr compolmabstuumhrylly ﬂibe\re&f rom, mbﬂpelrfeoamﬂblamwstame
accor A1 9yl "eALERE T | BEFSHAO, R4 Be)AdREAT obr ! RBHTRle OciRt em ¢
pplication, par i cu rmal , Ut

i ntra-1@rt hszairbalorph_oner aipm'drdmmplalhe puj/nrrormmoyle @Mmaﬂnnesdmd:etyiglmﬂ)hmmasal
percut a”e%%molp@gq” Irlgropoar ym%r Y, %EF‘%{I pp@%@'anﬁ%ﬂﬂrﬂ%ﬁﬂgupref erred form

of rectal ans”’ o torires tabl e
breparat | afis obibodidd praBRlL B LADEA'Git BPLISes Bl be prei £103408ug
capsul es, granufe S Or "Ssyrups. pr éparations for parentera
appl|cat|unmeax&waumaMpmamsnV%@E@ﬁﬁmﬂ1éﬁg reconstitutable dry preparations

or sprays. The conbi nation of the invention may be fornul ated as deposits
i n di ssol Vbd pfasent ioverition Sefpest at$reto, thé gse pfewhaunamxbinal capplositiand ermprskion
appl i cati gns..i.pcl i I r
enul sﬁg)ns Igﬁ}%gllégggégﬁ]gdgﬁn[ah@ g§g§fem I nvehtl O&)hgnﬁaceﬁ'ﬂ&ﬂ 8r88rrt§b% t will

be nore easl | igomedaredroodrsplvatds émmfeand) ophidsf ot bpwefsgcmm ﬁantwhorch are
present ed f - I t

rventi on R, Wit o4 i0s A plinaBpRica sbBliie Rk vl JOUARACE™ |

si mul t anewel¥icleseparate or sequential admnistration, with at least a
pharmaceutically acceptable carrier, additive, adjuvant or vehicle. This
has t he i ipéiagxdtiarymatérils ehaddittyebdicambé saleoted taeongiagriers, iegain'dan@f sfippotul a (1)
and t o] r e r )e i on
t hat ?? bﬁ!a(rqérglé) Ilf&%?%hgr%yéngﬁvr@génc@[&éw? ?ocr)rr?ﬂ Sétﬂla\é(?lr %@#ﬁ% t hen
adni ni st ese@laral aﬁwdsntﬁmrtdémaggblltlyants bin the ca%ofrbumut@ﬂesothls wayumptys, each
wth one v, S enti al
or separ a%x%%%ﬁﬁﬂfgtédw eEfe?‘se?rt Bretsgrglraﬁl%(%:u:e@rulls'lf%% gﬁd/ﬂ At n%ﬂsnﬁ)?‘b%renﬁﬁgpan d of
formul a ( Bpplicstiomdépeetistien ¢f thesd auxsilaar eatefrialsrandhos adgutlmwrts#themrmuetql ein

two unit S}o I?éjg%&fwlp@?m We%r;nn J)Ina Qe}t%ﬁ ;#Ha%gééutl %I%Bﬁt)%?,?% the

sigma |igand is a nlstere I'rst e opioid

or Op'z%teThéf@%P%@é@t'ic)él%n@%%%ﬁ%s%'d' cc%deThg'téftI?n?%sehPmWSB iGNeLRY

particular e di men pioid or opiate nistere |rst and t hen
t he si gmaatiagjaddoony Gl o gdminisratiginn b dtt eradiy, ors @peantarellyy for example

sequenti abh%on@ﬁlygﬁgéaﬂﬁQectally and/or intravenously. Therefore, the formulation according
to the present invention may be adapted for topical or systemic application, particularly

for dermal, subcutaneous, intramuscular, intra-articular, intraperitoneal, pulmonary,

30 buccal, sublingual, nasal, percutaneous, vaginal, oral or parenteral application. The

preferred form of rectal application is by means of suppositories.



In a particular enbodi nent of the present invention, the pain devel oped as
a 25 consequence of surgery is peripheral neuropathic pain, allodynia,
causal gi avohlypewaisgesi a, hyperest hesi a, hyperpathia, neRCRUEF2@,1/06B4Siti s or
neur opat hy. More preferably, the pain is hyperal gesia or nechani cal

al I odyni a. "Neuropathic pain" is defiqﬁg by the IASP as "pain initiated or
caused by a primary |l esion or dysfunctfon in the nervous systeni (I ASP,
Classification of chronic pain, 2nd 30 Edition, |1ASP Press (2002), 210).
For the purpose of this invention this termis to be treated as synonynous
t o " Neur ogiuitableRaepdratidrisciior bsal deplicadohdyret tabletsABRs ashewiad guingj ¢apatiled, or

caused by a prim | esion, dysfunction or,.trapsitor rturbation_in the
21 peri phlaatiess dih o) SHuns, ruteblr lhertqus, B abtelelli aPRingi A o

t hi s i nvenblutions, suspessivns trecbnistitutabis drg prapasdtions opsprays.esul ting from a
surgery. According to the | ASP "peripheral neuropathic pain" is defined as
"a pain i iihéicambéithation ofabs é&debijorampy badonnulaisd s deposity §T dissdlveaiforr ot ime

Per IS b RN BV R Mol SO B Q08P PPl Lo, 2o

"a pain ini Srlmar
per t ur bat ceramsnlotibes, gespgplienalor emulsomns. syst ent (1 ASP, C assification of

chronic pain, 2nd Edition, |IASP Press (2002), 213). According to the I ASP
"al | odyni &faving dedcribed] ths prasqrdi invehtientio gerstralntdrms, vthivilh bdomsrenegsityor nal |y

provoke papn’ (I ificatl e LG Pal d Ltion, | ASP 10
b ese ( 20085ersoRdyDy iEleREb b Rl floRinBalibsthin. ABCoEpheltas A7
syndr one diistatsnandede botrinfendegtai limit thk Ipozbent iaventdnhyper pat hi a after a
traumati c nerve | esion, often conbined with vasonotor and sudonotor

dysf urlét i dhe @abiratien of thephventioh amyelse farinaBIkgd 1O its siniulzaeowm separeker ani ¢

pai n, 2nd [y : e - i ] I
"hyper al gggﬁlaetn'tllglga dc'l@@?ﬁeétg{ nagﬁ’th %ﬁ%%égz?gﬁég%da ¢ ég%%}ﬁgg&%&ge tgg Er%ﬂfaggﬁ\?\gl chis
nor mal | y pdiukéntlor vghigisPThiChas #iefimphtdtion thut ticheambicatipai of the2sidmedigandef, | ASP

Press (ZO%MJI%@%J%%,[ E§/° gﬁg{r;%%gea@?%tg,g%g@ﬁﬁggegyper esthesia" is defined as

"increased sen I'ng the senses” (| ASP,

Cl assificati =hroni j itd ﬁﬁ\éﬁ) (2002) - 211) .
Accor di ngg§ Jég'?hcg) . bX%{gBHﬁ@agEéﬁ%g?%ﬁgﬁ Olﬁie eaﬁ&nrgé&gé e{[fgﬁ {ﬂ(“ g%é’regﬁe

char acltder theacadpyiniateretorwaysasimyltardonsivl reaction to a stinmulus, especially a
repetitive stinmulus, as well as an increased threshold" (IASP,

C assi fi cal Asr esmbitationiof twabmts, 2ach wilh theof thensgivirgaiss t¢ feopgssibiihpyf,

simultaneous, sequential or separate administration. In a particular embodiment, the
sigma ligand of formula (1) is independently administered from the opioid or opiate (i.e
in two units) but at the same time. In another particular embodiment, the sigma ligand
20 of formula (1) is administered first, and then the opioid or opiate is separately or
sequentially administered. In yet another particular embodiment, the opioid or opiate is
administered first, and then the sigma ligand of formula (I) is administered, separately

or sequentially, as defined.

In a particular embodiment of the present invention, the pain developed as a
25 consequence of surgery is peripheral neuropathic pain, allodynia, causalgia,
hyperalgesia, hyperesthesia, hyperpathia, neuralgia, neuritis or neuropathy. More

preferably, the pain is hyperalgesia or mechanical allodynia.

“‘Neuropathic pain” is defined by the IASP as “pain initiated or caused by a primary
lesion or dysfunction in the nervous system” (IASP, Classification of chronic pain, 2™
30 Edition, IASP Press (2002), 210). For the purpose of this invention this term is to be
treated as synonymous to “Neurogenic Pain” which is defined by the IASP as “pain

initiated or caused by a primary lesion, dysfunction or transitory perturbation in the



25 The I ASP draws the follow ng difference between "all odynia",

"hyper al gesi a" and "hyper pat hi a"

Edi ti on, WOSPIIRWess (2002), 212): Allodynia Lowered thr esh@Pdo11/051644
Sti nmul usandr esponse node differ Hyperal gesia Increased response

Sti nmul usandresponse rate are the sane
Hyper pat hi a Rai sed threshol d | ncrease

(IASP, Cassification of chronic pain,

2nd

WO 2011/ 095585PCT/ EP2011/ 051644 22
) esponse Stinul usandresponse rate

may be the sane or different According to the | ASP "neuralgia" is defined
as "pain in the distribution of a nerve or

10

15

20

25

peripheral or central nervous system”. Neuropathic pain according to this invention is

restricted to the neuropathic pain resulting from a surgery.

According to the IASP “peripheral neuropathic pain” is defined as “a pain initiated or
caused by a primary lesion or dysfunction in the peripheral nervous system” and
“peripheral neurogenic pain” is defined as “a pain initiated or caused by a primary
lesion, dysfunction or transitory perturbation in the peripheral nervous system” (IASP,
Classification of chronic pain, 2" Edition, IASP Press (2002), 213).

According to the IASP “allodynia” is defined as “a pain due to a stimulus which does
not normally provoke pain” (IASP, Classification of chronic pain, 2" Edition, IASP
Press (2002), 210).

According to the IASP “causalgia” is defined as “a syndrome of sustained burning pain,
allodynia and hyperpathia after a traumatic nerve lesion, often combined with
vasomotor and sudomotor dysfunction and later trophic changes” (IASP, Classification
of chronic pain, 2" Edition, IASP Press (2002), 210).

According to the IASP “hyperalgesia” is defined as “an increased response to a
stimulus which is normally painful” (IASP, Classification of chronic pain, 2" Edition,
IASP Press (2002), 211).

According to the IASP “hyperesthesia” is defined as “increased sensitivity to
stimulation, excluding the senses” (IASP, Classification of chronic pain, 2" Edition,
IASP Press (2002), 211).

According to the IASP “hyperpathia” is defined as “a painful syndrome characterized by
an abnormally painful reaction to a stimulus, especially a repetitive stimulus, as well as
an increased threshold” (IASP, Classification of chronic pain, 2" Edition, IASP Press
(2002), 212).

The IASP draws the following difference between “allodynia”, “hyperalgesia” and
“hyperpathia” (IASP, Classification of chronic pain, 2™ Edition, IASP Press (2002),
212):

Allodynia Lowered threshold Stimulus and response
mode differ

Hyperalgesia Increased response Stimulus and response
rate are the same




nerves" (I ASP, C assification of chronic pain, 2nd Edition, |ASP Press
(2002), 212). According to the IASP "neuritis" is defined as "inflammtion
of a ner woaniwmwssses” (1 ASP, C assification of chronic pairEP2@nestedi tion,

| ASP Press (2002), 212). 5 According to the | ASP "neuropathy/neuritis” is
defined as "a di sturbance of function 2? pat hol ogi cal change in a nerve: in
one nerve nononeuropathy, in several n& ves nononeuropthy nultiplex, if

di ffuse and bil ateral, polyneuropathy"” (1ASP, O assification of chronic
pain, 2nd Edition, 1 ASP Press (2002), 212). 10 In sone enbodi nents, the
post - sur gi cal in includes e or.nore of: thej |ndu ed a|n

mechani ca W?eWﬁ%ﬁ%ed pain, oq%?gs{hﬁ§h89|n For gﬁ ﬁﬁ (€0§F gﬁ?glca
pai n can|incl ude mechani cal lly, i ain and/ormneﬁaybgtpawanmlm-sone
cases, the post-surgical palanRgf @?8 m%ﬁlng 0] Hn Ln certain

enbodi nents, allodynia is suppressed aneliorateg ah dfor prevented,| and in

15 sone e odlne S|a i URPr.ess: rat ed. and/ or
or event ed RO o, S B 953 S SR P AN e, e
pain i s ahervps b(xAmICIaMloanomemhrcbmc paie, 23f Editioe, IASPeRrsas @bogxpe2)nal trauna,

wound or incision. In certain enbodinents, the conbination of the sigma
| i gand of Ai:oorr@higato(ﬂh)a IAS«E’ ‘earitgi isiddfioed api“atfleneasatidreofaal neniestrererdegir i or to

5 S on ARl bl R o R TR DR, 5o )
and th% Oﬁﬁ(%rglng R@Pénﬁxts% Cn%@ﬁ%th&?n@uq{ sStlg gﬁine% as an&stﬁ%an%igpll‘lljnbtlozn gours

hour s, Y, SeVeral
days, or euthologicakekangewn weemdge: inhome nﬂeekmonomeumpaih;prmosevemltr‘rwvmt| vity
likely to I nal rto
oy i Bhp B ARl I BT BN, USRS B SR,

f or mul a ( b) cranic phig, a’BlE(dltnbnolﬁ&E’p?raBe(Zﬂé)ﬁ) l?éZ)adm ni stered during and/ or

after surgery or activity that resulted in external traunma, wound or
incision. In sonme instances, the conbination of the sigma |igand of fornula

(1)

10 In some embodiments, the post-surgical pain includes one or more of: thermally
induced pain, mechanically induced pain, or resting pain. For instance, post-surgical
pain can include mechanically induced pain and/or resting pain. In some cases, the

post-surgical pain includes resting pain.

In certain embodiments, allodynia is suppressed, ameliorated and/or prevented, and in
15 some embodiments, hyperalgesia is suppressed, ameliorated and/or prevented. In
some instances, the pain is chronic pain. In other cases, the pain is at, proximal and/or
near to one or more site(s) of external trauma, wound or incision. In certain
embodiments, the combination of the sigma ligand of formula (l) and the opioid or
opiate can be administered prior to an activity likely to result in external trauma, wound
20 orincision, such as surgery. For example, the combination of the sigma ligand of
formula (I) and the opioid or opiate can be administered 30 minutes, 1 hour, 2 hours, 5
hours, 10 hours, 15 hours, 24 hours or even more, such as 1 day, several days, or
even a week, two weeks, three weeks, or more prior to the activity likely to result in
external trauma, wound or incision, such as prior to surgery. In other embodiments, the
25 combination of the sigma ligand of formula (l) and the opioid or opiate can be
administered during and/or after surgery or activity that resulted in external trauma,
wound or incision. In some instances, the combination of the sigma ligand of formula (1)

and the opioid or opiate is administered 1 hour, 2 hours, 3 hours, 4 hours, 6 hours, 8



and the opioid or opiate is adm nistered 1 hour, 2 hours, 3 hours, 4 hours,
6 hours, 8 23 hours, 12 hours, 24 hours, 30 hours, 36 hours, or nore,

af ter suryeryi/osssactivity that resulted in external trOFEP20OR4Or
incision. In one enbodinent of the invention it is preferred that the signa
ligand of forrmula (1) is used in theraﬁ) utically effective anbunts. The
physician will determ ne the dosage of the present therapeutic agents
which will be nost suitable and it will vary with the form of

adm ni stration and the particul ar conpound chosen, and furthernore, it wll
vary w t hhoirs, p2herst 24mders, 80 éaurse36,houle cagerenaftevsucdety, afr detidtyptadt ent ,
the type of treated, its. severity. He will generally wish to

idni ti a]'E e f?sélg'?%n%?wi n'%lﬁraéjﬁjeﬁ’ WOHB%gb'Eg'S'gﬂbst antially | eISIS than the opti rmlm
' . 10 ' . i
e opt i mineos PRECTEALE hRENERRE, L ERBREe el hldad Touad Y RIF i Rishi

t he optirrumré I'rcu IS reac osition
i s adm ni ssat adtherapelijcally affgeiveuraminitd. iTds miysictae valt deteemmgehé dasdde bfe

required t,0 e . ffect i i

parent & af Ty oS SeshiuR 0P o TLy oMol TR ML £ s e
t her apeut otadyieistratianahd the pddsatpe compelind chosén tdne fedimermore] drwith vanyegihi t ude
as is gengra Qy, | t.h, t hese ; er uf,d . Accordi ng
to the pr gieegr)éﬁépﬁg@n ritge%trﬁ%rit, H‘gs%ea%qswg'hgpéfpt§1%ipaﬁgrﬁ’ %Bﬁgsg%ﬂé%n@ee?nrgeduced
when conbirae@dwits lsegerdy.gia will gendraty wWish hlirdtigte treatmehttvigr efmell eloaddesi ni ng

t he sane I ' ect., W th r d ng.:t ting
dependencsa&f‘%g%gfbe%ftqaﬁgtgggén%? mf%gﬁu%fg‘e(ﬁ%%ﬂﬁnﬁgd %Hgbngggazsﬁ%éngg% eebyi n the
20 andlogesimall gfdrementsfuntiptheioghéimuim effécander the circ@nstbnBes iB,re8ched. Bhemor e,
even in s : : or For... e, J e of the
mechani ca afs(ﬁ@g(isr'\t#% F eé@ﬁ%%gﬂg%:{%m rllaer,&gri ﬂléaq.it'Hggr(g&g%e 88@& é@%“ﬁﬁ' ﬁ ﬁ)elOng of
corrpo'l[mdt E3uives 6 rpod@er Htet sarﬁé).eﬂ;&@t( sea Bliyogllﬂ’reqtlbmitycgihem pgtmm;gw.i'l;met he
same tes r . or

AL 0%t o GATERBRRTRe RS8R Aol 35 bR rebibo B I o1 e
to the patipsage levellis dé pensaros ordes ghamageittdes aswis gérigrattyhemplpped efith these

appl i cl%ti 891’er¥h%?a Ce%ﬂgéér‘%”qg and severity of the disease. A preferred dosage
regi ne conpri ses R a ni'strati on of a conpound of fornmula | within a

range of Q.p kol 00+ /p‘F&e%‘t‘qngéntitoﬂe¥18ph8éc?%e°6f o Afoid ro(?r%&?tje%ér? b2
ng/ kg. The "adm ni strati on nmay be perfornedonce or tn several occasions. 30
The fol | owkduged vergm exmiined withed gigimd ligendadfifoemwd (Beandithrerefvboditamings of
t he i nventjon b nsi.der ed sfricting it .
Exanpl es me24sa§é;n%rﬁ%8%|c S}S{ﬁ%ﬁei\{@ o% reducdf &5§a(§te, 8nd ttHH %ﬂ)—ént‘f@t}ﬁg
4- { 245- Methpéndbncpaphe heigen- Bgants- diHfquynuéez @) -Bay yihdxeg enhipkciaase pinothene
(Co”p%”daﬁ%eéﬁ%ﬁb&sof%%&&&‘ QHC({I&‘ o%all.é, 1.5, 2, 3, 4 or more, even in some case
by a factor of 14 or 15. For example, in the case of the mechanical allodynia test
with morphine, the increase observed with 10mg of compound 63 was from 2.7% to
29.1% (see figure 1). Other dosages in the same test have reached increases from

14.7% to 56.3, 44.0% to 83.0% or 41.0% to 93.8%.

25 For example, the dosage regime that must be administered to the patient will depend
on the patient’'s weight, the type of application, the condition and severity of the
disease. A preferred dosage regime comprises an administration of a compound of
formula | within a range of 0.5 to 100 mg/kg and of the opioid or opiate from 0.15 to 15

mg/kg. The administration may be performed once or in several occasions.

30 The following examples are merely illustrative of certain embodiments of the invention

and cannot be considered as restricting it in any way.

Examples



5 Conmpound 63 can be can be prepared as disclosed in the previous
application W2006/021462. Its hydrochl oride can be obtained according the
fol | ow ngwprotigdssse: Conpound 63 (6.39 g) was di ssol vedPCH/EPRé1a061644
saturated with HCl, the m xture was stirred then for sone m nutes and
evaporated to dryness. The residue was Lgrystal lized fromisopropanol. The
nother liquors fromthe first crystal 1#%ation afforded a second 10
crystallization by concentrating. Both crystallizations taken together
yielded 5.24 g (63 % of the corresponding hydrochloride salt (mp. =

197- 199C. ExahipMVR 1. DVB¢hithesis6 ppm 4-{2{BBletthd-1-(bephthaledB2 {1 Hiphyrazal-3- ( dd,

375 (m JigesEhmafink Thombbynd ef) o i Worofargndd b ™ % p) 1L U1

99. 8% Exanpl e 2. Assessnent of aI gesic activity agal ,s.L\post operative
pain in rats: Enhanced gl’t\/cc effect of co 3, popi oi ds and
opiate in the treatment ¢ post-"operative pal n/EQ\Qa) General protocol for
the assessnent of anifgdsia in the treatuent™fosyoperatjve pain The

i nducti on of anaest heS|' n rats wagpexformed [vf\ 3%|sofl uran for
veterinary use, enployigg\an Chneda vapori zer $ an anaest hesi a chanber.
Anaest hesi a was 25 kept Jing the surgical oper At illon by a tube which
directs theisoflurancva our tothe ani mal ' g e the rats were
anaest heti sed, they vverg' Sdown in a prone po P Oh and their ri ght

hi ndpaws wer e cl eaned out W|th al cohol. 25 and by neans of curve scissors
nmuscl e was el evated and a | ongi tudi nal incision of about 5 mm was nade,
thus the - : h
super toi SOl 8 2kt BB RE BlyepENRER LRI A e pHVOR BbBIE” 1
skin of tM‘éOwﬁ/QBd%%tltSthwahwnﬂhcan beobteineg sccodily the fdiowingadewtdsid:k (3. 0)
and the

Compound 63 (6.39 g) was dissolved in ethanol saturated with HCI, the mixture was
stirred then for some minutes and evaporated to dryness. The residue was crystallized
from isopropanol. The mother liquors from the first crystallization afforded a second

10 crystallization by concentrating. Both crystallizations taken together yielded 5.24 g (63
%) of the corresponding hydrochloride salt (m.p. = 197-199°C.)

"H-NMR (DMSO-dg) & ppm: 10,85 (bs, 1H), 7,95 (m, 4H), 7,7 (dd, J=2,2, 8,8 Hz, 1H),
7,55 (m, 2H), 5,9 (s, 1H), 4,55 (m, 2H), 3,95 (m, 2H), 3,75 (m, 2H), 3,55-3,4 (m, 4H),
3,2 (m, 2H), 2,35 (s, 3H).

15 HPLC purity: 99.8%

Example 2. Assessment of analgesic activity against post-operative pain in rats:
Enhanced synergistic effect of compound 63, opioids and opiate in the treatment
of post-operative pain

20

a) General protocol for the assessment of analgesia in the treatment post-

operative pain

The induction of anaesthesia in rats was performed with 3% isofluran for veterinary

use, employing an Ohmeda vaporizer and an anaesthesia chamber. Anaesthesia was
25 kept during the surgical operation by a tube which directs the isofluran vapours to the
animal’s snout. Once the rats were anaesthetised, they were laid down in a prone

position and their right hindpaws were cleaned out with alcohol.

Then, a skin incision in the hindpaw of about 10 mm was made by means of a scalpel,

starting about 5 mm from the heel and extending toward the toes. Fascia was located



5 wound was cl eaned out with povidone. The assessnent was perforned al ways
4 hours after the surgery (plantar incision), 30 or 60 mnutes after the
adm ni st re0Di2on/Fs88ai d product. Two types of anal ysi s wece/Epasmiosmh4out : -
Mechani cal al |l odynia was tested using von Frey filanments: Aninals were 10
placed in methacrylate cylinders on an, | evated surface, with netallic nesh
floor perforated in order to apply the®filanments. After an acclimation
period of about 30 minutes within the cylinders, both hindpaws were
stinmulated (the injured and the non-injured paw, serving the latter as
control), asd dytmegnsibft mrt/dacscisenweshuwy oes fdldvatanand @. Iénmudmdlrrcmhbmg a 15
g filanment ani mal ' Hﬁnse tcg‘? pai n vvaﬁ mani.f est ed. t he

Th
wi t hdr awaPPgf! sh@”baﬁ é“a e ernldot YRE 58 nk"&?”'g?lrﬁma cHli%d by a
filanment. Tfﬁhnequeemmsepémaab(ekmmagd almap (mhsm)hcslsdesehmd:ntmveg V\telnemmrehdr awal

Basi o pi AnE AR S04 B wen SR RebdTE sl RE SRR SRb BByl SRS T *car’d

appar atsus wobay imag ceeaoey sttalithf pavistone20 The accl i nmatati on period within the
cages was about 10 minutes. The thermal stinmulus canme froma |anp noving
bel ow t heTbe)@i;edsnfehbwas aarﬂorv#rddcdiwa&n% ap@dsiaéidr the duogdry [(xaimtar imk:lsh)naz 3% ni num
i nterval f ] e rni ng
behavi our§ }ilh@np%ts %esr ta Ia%nﬁ'g)gtjpat éa‘"ﬁ e&gjgt/vnr\'% gﬁoes whetl |t feg'fes t he
pai n produemiddioyt:t he heat coni ng fromthe 25 | anp; then it is swtched off
and the latency tinme to the withdrawal response is recorded in seconds. In
order to avoi d- H\dﬂcthian'@alt h&)daniarmdas degiedy, usinge vorape s meunto msttima sl Wwgre

switched off a ji.ate: | b of

nor phihl(ra?e and cghn%(%ﬂﬁrﬁ ??t&'\?\/agg'lsgcs/na ijﬁa {%sd&%é];ag? éwnﬁ n%t%l(l)'iglﬂg(%/\ls/sh: 1)
nmor phi ne was atioémpestogated lrat)rcmr(t@laspladhe dibseends. /Kfte@:aﬁ ar@lmngticandermd cfonpound
63 was admni s 0 gpéh th

adm ni strati oné&é\leﬁ??’editm glf'tgg%ﬁﬂgt %g@ndg ﬁ? h'snuga\grg%grgz %é% Eﬁ%nt ly,
the efficacy ofnjurbeé aod)rlﬂm nedinjiged ofawrrmrpllngnlee katter 8 npduod sBBtingasitaieayed at
di fferent dose 0 I

nor phi ne dose fogpnéasitﬁg cong}egﬁt(é J409)6%@d %P%éj ‘?’ﬂse W%Pgﬁ”zft?%'?\i]ﬁv%re
per f orliped si nuretsanemustbyparISWh&umnI&EStt&ﬂ byurtlyer\/ylthdﬁavwaieoft tieeat v sasbjaect s
were tested ac i (O L& ther | gesi a
protocol s abovggﬁs%g[r]r%no(%}ncg tggpgﬁﬁj;%{;@@%g?% n%)pg?fé gest'i-g*zél é\r'%% LngIt%‘r%(g%t ment
of post - oper at ln@am)mrma@relibwngtr@rmtr@cw& of Bega wasg esoded2 and 5. ¢)

Opi 0i d: Tranmado f er%ﬁl " [ was
eval uat ed separa H-Peljdgerégp?)& H@%%Y\ivgg fget d %ISZJ% %ér)% ni }sé[ragarrgg a'{\]mén const ant
dose of 1. 25 nykkegplaced m)thequwmdbt63agmofm apsrauechaxingd Erfystabiidordoses
(10, 40, a il r hour s
after surgery Fﬂguggg%éﬁnﬁ ?i@@?ﬂ@a@%d Wﬁe?bo‘ﬁ?ngl nedegs-gﬁegw%{rﬁglnadol
and conpound 68timalgs came from a lamp moving below the crystal floor and which was

applied to both paws, with a minimum interval of 1 minute between both
stimulations in order to avoid learning behaviours. The rat was able to withdraw
the paw freely when it feels the pain produced by the heat coming from the
25 lamp; then it is switched off and the latency time to the withdrawal response is
recorded in seconds. In order to avoid hurting the animal’s paw, the lamp was

automatically switched off after 32 seconds.

b) Opiate: Morphine

30 The efficacy of morphine and compound 63 in rats was evaluated separately as
follows: 1) morphine was administered at a constant dose of 0.625 mg/kg and 2)
compound 63 was administered at different doses (10, 20, 40 and 80 mg/kg). Both

administrations were performed 3.5 hours after surgery.



15 assayed at different doses of conpound 63 (5, 10, 20, and 40 ny/kg),

whi |l e the tramadol dose renained constant (1.25 ng/kg). The adm ni strations
wer e per fworred/®s3sal t aneously 3.5 hours after surgery. PCT/Hreot1/08BE€d

subj ects were tested according to the nechanical allodynia and thernal
hyper al gesi a protocol s above. Compound,63 enhances tramadol anal gesia in
the 20 treatnent of post-operative pai% under both protocols. See Figures
3, 4, and 6. d) Opioid: Sufentanil The efficacy of sufentanil and conpound
63 in rats was eval uated separately as follows: 1) sufentanil was

adm ni st eSebsajueati; dhe effichcyd of theotontbiEB usay ok ghoaphdn€ pn@ Toopopadl 68 VEES was
adm ni stered at different das 10 0 0 /ka). .Both .

2 ni ot r BRY TeTETRET Porned L el ee A edl A BT EanOlotelR 17, ¢ he
ef fi cacy aforphiee dosebieneihads@nsfans ((f.&€28 agikg).dive axiomipistuatcbn Ivenapedssaded at
di fferent Icloi,[es of C$E*§ournd t63 5e 10, 20 and 40 ng/kg), while the

suf ent ani Pt ggecgug% ' 8“(?05\%{3 2 |'(yO. 003 ng/ kg). The adm ni strations were
per f or ed TBO trehtad dubjsdsiskeye @stednancosding teethesnedanical Atmlyniaeaicetthesudlj ect s

wer e testgd earclcoridi ng OtCoI ttbe nme O?Inniocal Gt%l | Qr?%p@' argrro i(r)]coel‘n bolvel.n errpound
63 enhancOLPLAPEHE HIPICCARATHNE FOMROHAS & BIITHSRY "SePIDE 2 B5EP%: Iy &%pai n
under sai tteptnuind opast-Sperafivegpaire uider tidth prptdopisoBee Figarasf e 2tamdid. The
efficacy of rem fentanil and compound 63 in rats was eval uated separately
as follows: 1) remfentanil was adm nistered at a constant dose of 0.01
ng/ kg and 2) cojpopind: @3amadoladm ni stered at different doses (10, 20, 40

23?ggﬂym#hg)eﬁica88} 0 tr%n‘?ad(f& Qﬁééérﬁééu%’&%s"}’ﬁrra S Q\I%rsfegglﬁgfjed%'e%apeq?e 3; 3s ofIIE)v%:

1) tramadol was administered at a constant dose of 1.25 mg/kg and 2) compound 63

was administered at different doses (10, 20, 40, and 80 mg/kg). Both administrations

were performed 3.5 hours after surgery.

Subsequently, the efficacy of the combined use of tramadol and compound 63 was
15 assayed at different doses of compound 63 (5, 10, 20, and 40 mg/kg), while the

tramadol dose remained constant (1.25 mg/kg). The administrations were performed

simultaneously 3.5 hours after surgery.

The treated subjects were tested according to the mechanical allodynia and thermal

hyperalgesia protocols above. Compound 63 enhances tramadol analgesia in the

20 treatment of post-operative pain under both protocols. See Figures 3, 4, and 6.

d) Opioid: Sufentanil

The efficacy of sufentanil and compound 63 in rats was evaluated separately as

follows: 1) sufentanil was administered at a constant dose of 0.003 mg/kg and 2)
25 compound 63 was administered at different doses (10, 20, 40 and 80 mg/kg). Both

administrations were performed 3.5 hours after surgery.

Subsequently, the efficacy of the combined use of sufentanil and compound 63 was

assayed at different doses of compound 63 (5, 10, 20 and 40 mg/kg), while the

sufentanil dose remained constant (0.003 mg/kg). The administrations were performed
30 simultaneously 3.5 hours after surgery.

The treated subjects were tested according to the mechanical allodynia protocol above.

Compound 63 enhances sufentanil analgesia in the treatment of post-operative pain

under said protocol. See Figure 7.



Subsequently, the efficacy of the conbined use of remfentanil and conpound
63 was assayed at different doses of conmpound 63 (2.5, 5, 10, 20, 40 and 80
ng/ kg), wWNOl2e11tdeesssem f ent anil dose remai ned constant (@COEPay/ilogled4 The

adm ni strations were perforned sinultaneously 3.5 hours after surgery. 10
The treated subjects were tested accorging to the nechanical allodynia

prot ocol above. Conpound 63 enhances rem fentanil analgesia in the
treatment of post-operative pain under said protocol. See Figure 8. f)

pi oid: Fentanyl 15 The efficacy of fentanyl and conpound 63 in rats was
eval uat ed sepaeat@bigidaReindfehtanti: 1) fentanyl was adm ni stered at a constant
dose of 0.01 [ K nd compound 63 adm nistered at different doses
(10, 20, 10° M58 FifwlsmSabBRY SmpardT Paih Tal Waf ¥ ublesr 1ba ™ 2rour <

af ter sur gelows: Subsweitpmeantll was bhmirddtéiedaatya @bnéthet dameboin@.01usg/kgfandedt anyl
and conpound 63 20 assayed at. different d of, ~.conpgund .6 10, 20,
20 and B0 HEPRAYT BRATAReATRERERT an{tott Soberititheas” arahRl My B wo)

The adii nadinirédtiatioss weregepferrhed Bhosraafidarangens! y 3.5 hours after surgery.

The treated subjects were tested accordin 0. the chani cal all.9dyni a
oot ocol . SHBvEeED Yo Rty Q6 aBEERPERE o) P A A e onB B9 et o
post - oper assayed padife@nht dosbarof samgdoyrdd D (0h,.5, $82Fi4guand 80. mgkg Opihde the
Tapent adol__.Th fficacy .of tapent and ound. 63.in rats S

eval uat earuaratislop Bty BABEM O P s GO B st ont of 2p Beineg

const ant diosdtaoéoukly2h5 mglitsgafansurgery30 conpound 63 was adm ni stered at

di ffergnt loses (10,20, 40,00, B0 Mgl k@), o BoLh. AAIQLSLEAL AN yere

per formed 3. AGurs “&Fef %u‘?ger?/. Uibs qu%rrﬂel Y, thée et 0%8)9 of bth%‘

conbi ned Csenpofind &penhantes ramiferttanipanaigeBBinvihs t@ategre df adsteipefadive paindoses
of conpound, 63 nd 40 nmg/ kg), while the 28 tapentadol dose
remai ned Eg%%rtsgfﬁfpr?%)%%g%%)@@gjﬁ g’l’he adm ni strati ons were perforned

simul taneously 3.5 hours after surgery. The treated subjects were tested
according to the §§§ﬁa¢%ﬁﬁh pllodynia prot ocol above. Conpound 63 enhances
t apent adol anal’g i reatment of post-operative pain 5 under said
pr ot ocld . TBeeffileaguofefed@nylgnd@onyiodnd 6R T cd®wes evaluated separately as follows:

1) fentanyl was administered at a constant dose of 0.01 mg/kg and 2) compound 63

was administered at different doses (10, 20, 40 and 80 mg/kg). Both administrations

were performed 3.5 hours after surgery.

Subsequently, the efficacy of the combined use of fentanyl and compound 63 was
20 assayed at different doses of compound 63 (10, 20, 40 and 80 mg/kg), while the

fentanyl dose remained constant (0.01 mg/kg). The administrations were performed

simultaneously 3.5 hours after surgery.

The treated subjects were tested according to the mechanical allodynia protocol above.

Compound 63 enhances fentanyl analgesia in the treatment of post-operative pain

25 under said protocol. See Figure 9.

g) Opioid: Tapentadol

The efficacy of tapentadol and compound 63 in rats was evaluated separately as

follows: 1) tapentadol was administered at a constant dose of 1.25 mg/kg and 2)
30 compound 63 was administered at different doses (10, 20, 40 and 80 mg/kg). Both

administrations were performed 3.5 hours after surgery.

Subsequently, the efficacy of the combined use of tapentadol and compound 63 was

assayed at different doses of compound 63 (5, 10, 20 and 40 mg/kg), while the



The efficacy of oxycodone and conpound 63 in rats was eval uated separately
as follows: 1) oxycodone was adm nistered at a constant dose of 0.039 ng/kg
and 2) 1Oowoanpowsiss63 was adm ni stered at di fferent dose@sT(EP@)1128164410 and
80 ny/kg). Both admi nistrations were perforned 3.5 hours after surgery.
Subsequently, the efficacy of the conb'%zﬂed use of oxycodone and conpound 63
was assayed at different doses of conpound 63 (2.5, 5, 10, 20 and 40

ng/ kg), while the oxycodone dose renmi ned constant (0.039 ng/kg). The

adm ni strations were 15 performed sinultaneously 3.5 hours after surgery.
The treat épestddpbddse resamedeshetdnbdca aigkg). tThet duminisitiians cadre petfodyai a

pr ot ocol aboie. Co ﬁ?‘d 63 tenhances oxycodone anal gesia in the treatnent
of post-oB'g}ut?P?/%usgg? aHﬁeageggtilrgergr otocol. See Figure 11. 20i) Opioid:
Bupr enor pfiha¢eafEdesubftiscasy tastedagmoetiay folthe eneghahical rpedynid 8tocol atelve. was

eval uat ed separatel,y as follows; 1) buprenorphine was adnm.nistered at a
constant _G3EBORR §3tsRaneed B BB o0 S mRE ofRReplFL oa

di f f er ént uddsresaid drdtoc2i0Sed Pigare1@0 ng/ kg) . Bot h adm ni strations were
performed 3.5 hours after surgery. 25 Subsequently, the efficacy of the
conbi ned use of buprenorphi ne and conpound 63 was assayed at different
doses of conpouhdofi8id( Bxyé®don20 and 40 ng/ kg), while the buprenorphi ne dose

r emai ned nstant (Q.Q015 nu/kg). The adpinistrations._wer erforned
Sl £ aned 181906 RV ER L oy 63 T Tl b8 BRalRleh, BRELRES (oot e
accor di ngfdllowshe) oechdona alasaeddnudigterad pt et c@oslantidose of BM3Comp/ig rechd63)

enhances huprenor phi ne apal gesi g i.n..the treat t,0f, \post s oper.ati ¥ye, pain
onder 105 GOBPEHSLER WS AMENERSER A Bt o R RE koA IR, 56
CLAI M5 1. admousttatioed were deoforrsedrBlSthaneafter ssgear. at e or sequenti al

adm ni stration risip st._one si l.1.ga of .fornul ,.Or a
har mceut RaTS AR PBRE) o8 orBERarl 1R onl G3REe oy CRPLLRL EP M and
at | east assayefiabidifferentajpisas ef cormpoursle63 2.5he 1, Adeartd 60 nagikl)owhile éeet nent
of pain d%%fcloggr%j §556® rgr%g%%gu%cr)]gs?arﬂf (&.Héé’e%/kg). The administrations were

15 performed simultaneously 3.5 hours after surgery.

The treated subjects were tested according to the mechanical allodynia protocol above.
Compound 63 enhances oxycodone analgesia in the treatment of post-operative pain

under said protocol. See Figure 11.

20 i) Opioid: Buprenorphine

The efficacy of buprenorphine and compound 63 in rats was evaluated separately as
follows: 1) buprenorphine was administered at a constant dose of 0.0015 mg/kg and 2)
compound 63 was administered at different doses (10, 20, 40 and 80 mg/kg). Both
administrations were performed 3.5 hours after surgery.

25 Subsequently, the efficacy of the combined use of buprenorphine and compound 63
was assayed at different doses of compound 63 (5, 10, 20 and 40 mg/kg), while the
buprenorphine dose remained constant (0.0015 mg/kg). The administrations were
performed simultaneously 3.5 hours after surgery.

The treated subjects were tested according to the mechanical allodynia protocol above.

30 Compound 63 enhances buprenorphine analgesia in the treatment of post-operative

pain under said protocol. See Figure 12.



(I') wherein, RL is selected fromthe group formed by hydrogen, substituted
or unsubstituted al kyl, substituted or unsubstituted cycl oal kyl,

substi t utwo 20r/esssabst i t ut ed al kenyl, substituted or ungabareemvessaryl ,
substituted or unsubstituted aryl al kyl, substituted or unsubstituted,
aromatic or non-aromati c heterocyclyl, substituted or unsubstituted

het erocycl yl al kyl, -COR8, -C(0)O0OR8, -Ci®)NRBRO, -CH=NR8, - ON, -O0RS,
-0C(0)R8, -S(0)1-R8, -NRBR9, -NR8C(0)R9, -NOX®2, -N=CR8R9, or halogen; R2 is
selected fromthe group forned by hydrogen, substituted or unsubstituted
al kyl, substituted or unsubstituted CyalM&Il kyl, substituted or
unsubstituted al kenyl, substituted or unsubstituted aryl, substituted or
unsubsti t dt AcbombWaab:k\jdr surmultm'ebths;tsedarate arrsabstial at@ohjstatiomadiprigitg at

non- ar omat i ¢ het el S bst ted_or unsub t| ut ed h Lel cl yl al kyl,
T 0Rs, - ClFbRE: SR gk B (e o Herrnagatal el Y,

- NR8RO, NRBj@(g)a)rF&)Ivat&lfﬁhreefh@ﬁh?ﬁﬂ@astmnek@dlmqe)n ,opla&Q f(R&J%ﬂd tHRélpElaIventlon
|ndependen /é lselte%tn{ed, frio?\;klloecf}%r osu€ fr(])remlaJe ‘%/ P drro en, substituted or
unsubstltuP(e 5??(”\, Y5 7Y o URSUDSETEET & 9% oaI kyl, substituted
or unsubstituted al kenyl, substituted or unsubstituted aryl, substituted or
unsubstituted aryl al kyl, substi t\gt ed or unsubstituted, ar omati c or
non-aromati ¢ heterocycl yl, subs tuted or unsubstit uted het er ocycl yl al kyl ,
- COR8, -(C(0)O0Rs, -C(O)NR8R9 NR8, -ON, -OR8, -0C(0)R8, -S(0)1-R8, -
NR8R9, -NRB8C(0)R9, -NX®2, -N= R9,\>ﬁb'isr chal ogerh or together they form an
optionally substituted fused ring system R5 and R6 are independently
selected fromthe group formed by hydrogep \‘substltut ed or unsubstituted
al kyl, substituted or unsubstituted cycl oahky "R substituted or

unsubstltut ed al kenyl, substituted or unsulpstltut ed aryl, substituted or
unsubstituted aryl al kyI , Substituted or un$ybpstituted, aromatic or
non-aromati c heterocyclyl, substituted or| unsubstl tuted het erocycl yl al kyl ,

- OOR8, -C(0)OR8, -C(0)NRSBR9, -CH=NRS, -GN\@O?B -0C(0)R8, -S(0)1-R8, -
NR8R9, -NRBC(0)R9, -NX®2, -N=0OR8R9, or hal ogefy or together form wth the
nitrogen atomto which they are attached, a substituted or unsubstituted,
aromatic or non-aromatic heterocyclyl 8roup nis selected from1, 2, 3, 4,
5 6, 7or 8 t is 1,2 or 3; R8 and ROlhre each i ndependently sel ect ed from
hydr ogen, substituted Or unsubstituted al kyl, substituted or unsubstituted
cycl oal kywhemimstituted O unsubstituted al kenyl , Substituted or
unsubstituted aryl, substituted Or unsubstituted, aronmatic or non-aromatic

het erocycl yl, R‘q‘lgséélédfé@ﬂogthé‘ @?d!ﬁ’)sfbfrﬁéﬂ E}dngc?rgé’éﬁ’ suBstREH bPhﬁQJb@fltuted

unsubstltuted aryl oxy, or hal ogen . Aco nation according to claiml
wherein Rl is §@V|ecﬁl@dt'tﬂ¥edm0H UFISGORBUteér cyalasdiev.t geksdituded (avs upsibstitytasy

alkyl. 3. A Coﬁmbﬁ'}ﬂté&@tltﬁfe@%r%'ngl%sttlﬁjté‘d %‘r}m %ut%%ttﬁed"@ﬁﬁr%‘uﬂst%ted%rﬁél , al kyl.

4. A conbination according to any o precedi ng cl ai ns wherei’n and R4

are situated i AubsiditesprURSWESIIHIEA 9@@%’“?(.ﬂﬁs‘obfaerﬂ@t'Cpfﬁféﬁr;@Py@Y'owS“tU?ﬁ 5 A

combi nat i on acepuﬁémhmdweetyémakﬁrﬂ:@dgbne( STEC(HRRGRD -GA=RARY R4 are

i ndependently selected fromhalo stituted or unsugbstl tuted al kyl .
CN -ORg, -OC(O)Rg, -S )t-Rg, -NRgRg, -NRgC(O)Rg, -NOz, -N= CRgRg, or

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 arylalkyl,
substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -C(O)NRgRg, -CH=NRs, -
CN, -ORg, -OC(O)Rs, -S(O)-Rs, -NRgRg, -NRsC(O)Rg, -NO,, -N=CRgRg, or

halogen;



6. A conbination according to any of clains 1-3 where R3 and R4 together
forma fused naphthyl ring system 7. A conbination according to any of

t he precewlDng11019ai88s wherein n is selected from 2, 3, 4PCTEP2M10614 nat i on
according to any of the preceding clains wherein R5 and R6 together forma
nor phol i ne-4-y1 group. 9. A conbination according to claim1 wherein
conpound of fornmula 1 is selected frongo [1]

4-{2-(1-(3,4-dichl orophenyl)-5-nmethyl-1H pyrazol - 3-yl oxy) et hyl | nor phol i ne,

2 ,
[2][ 1- (3, 4- Di chRePBERNFT NSeRRRIRMY SRISFA%R TR Be,978%0 OTad BY dYATOE  hanani n
Ii [ 3] 1I (3, 4- Buisshitieed pdre npdyoshiturest Ry, 3dibstinyed @ri dndubsfltuidd) eydioail- 1

azol e,

BT 87D chi o BYRUAY & HosHistueR  APRY i PRLYISg L Phr WERESTLER. gazol e,
[(5]3 }1 I{:)|_24ﬁI SlI{letItU]iied gr unsurt]:)stltuted arylalkyl, substltlljted or un?]utistltu_ted aromatic or[ 6]
-(3, chl or ophen - 5- et - yl ox t i peri e,
B Wl B, R 12
2_ §/I1I4§H§ |1m( gaggl?&f{hl@hﬁgw)gﬁy 2, mRIt Ial)lé{le' rlgg%eonl or tggegﬁ%k % >%olrﬁ)iapr)meri di n-
[811-{241- (3, 4oﬁldﬁally{)smh$|tlﬁllt$(ﬂ.f).lséd ried dyslerdH pyrazol - 3-yl oxy] et hyl1l- 4-

met hyl pi perazine, [9] Ethyl
gai tz)g;l(-yl( gtg di ?lﬁ?mrdoﬁp%ﬂyHd’eﬁeﬁ@énlﬂyjse%é?jyfr%oihe 35l ¥R [hyBidgeh azi ne
1- (4- (2-(1-( 3, suliitishedraypHesupslituEdraiiyl 1 substipyeda 05| Udsupstiiedechgldgligilper azi n
4 (201 (4 Nt neSSuludy o gmeubttied | akonyl supstited or, ynsupstiuted ant
[12] 1-(4- Met h@bt@lq%héq%q/ym UBSUbétIMﬁli wlzﬁc/bywb%ltutad 19F ynwt@ﬁ h@@]argmatm@razol e,

13
[1 (]4 VBt hoxypheny]e_‘gomatlc hﬁterocgclgl su;:)rsptgfelddlorr] linsu tltlrjtngQeLfrOCXEI éa/lk IZO_I e

CORe, -C(O)ORg, -C(O)NRg 9, -CH=NRs, -CN, , -OC(O)Rs, -S »Rs, -

NRgRg, -NRgC(O)Rg, -NOz, -N=CR3R9, or halogen,

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

substituted or unsubstituted, aromatic or non-aromatic heterocyclyl group;
n is selected from 1, 2, 3,4, 5,6, 7 or 8;
tis 1,2 0r3;

Rs and Ry are each independently selected from hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl, substituted or

unsubstituted alkoxy, substituted or unsubstituted aryloxy, or halogen.

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

3. A combination according to claim 1 or 2 wherein R, is H or alkyl.

4. A combination according to any of the preceding claims wherein R; and R4 are
situated in the meta and para positions of the phenyl group.
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142- (1- (4- Met hoxyphenyl) - 5- net hy1- 1H pyrazol - 3- yl oxy) et hyl | pi peri di ne,

[ 1511 WO 2011/095585 PCT/EP2011/051644
-{241- (4- Met hoxyphenyl) - 5- et hy1- 1H pyrazol - 3-yl oxy] et hyl | - 1Hi m dazol e,
[16] 4-{241 -(3, 4-Dichl orophenyl)-5-phenyl - 1H pyrazol - 3-yl oxy] et hyl |

nor phol i ne, [17] 31
1- (3, 4-Di chl or ophenyl) - 5- pheny1- 3-[ 2- (pyrrolidin-1-yl)ethoxy]-1H pyrazol e,
[ 18]

1- (3, 4- Di ShI T UPHBAYA) 26C95H8RYe 28Y (25 IS 01ersingi SR TS WH PEBLBx ' 91Re B azol e,
[19] 1-{24#Hependently selected from halogen, or substituted or unsubstituted alkyl.

- ( - Di chl or ophenyl) - 5- phenyl - 1H pyr azol - 3-yl oxy] et hyl | pi peri di ne, [ 20]

1

, 4
24
-0 Gl SCaBRTENEY 2eEorilng ) i efslans 42 WhTR S 19 R PRI S,
2-
a
4-

] {24mar9|3h)d-”@9(§M$t©mophenyl) 5- pheny1- 1H pyrazol - 3-yl oxy] et hyl | -1, 2,3, 4-
rahydr oi soqui nol i ne, [22] 4-{441

, 4- Di chl arcombRadn alcor@bdid anibf iy Greebdisg wbm@/\l/wtemld is Selepfedlfione2, [ 23]

3,4-Di hLI1 or opheny1l) - 5- net hy1- 344- (pyrrol 1 di n-1-y1) but oxy] - 1H pyr azol e,

] 1-{431

- (3, 4-Di chl orophenyl) - 5- et hyl - 1H pyrazol - 3-yl oxy] butyl | pi peri di ne, [2511
-{441- (3, 8- Bicombavatpmenyat)ing torenhgilthe irqpedmgallaids yhexsih iRstapdi Redogether

rret hyI p| p 5} L= 1
E({ oropﬁephow&g yrp;%r{)ﬁél - 1H pyrazol - 3-yl oxy] butyl | -1H i m dazol e,
[27] 441 - (3, 4-Di chl orophenyl) - 5- et hyl - 1H pyrazol - 3-yl oxy] - N
N- di et hyl Qu,{kgﬁmpnag% ﬁcecor(f@g;@lclalm 1" whérein compound of formula |'i$ selected from:
-{441- (3, 4-di chl orophenyl) - 5- net hyl- 1H pyr azol - 3-yl oxy] butyl | - 4-
phenyl pi pét]iddi2a@;(3.4-2@hlotedhea$l)-5-methyl-1H pyrazol-3-yloxy)ethyl} morpholine,
- (3, 4-di chl orophenyl) - 5- et hy1l- 1H pyrazol - 3-yl oxy] butyl | -6, 7-di hydr o- 1Hi ndo

| -4(5H) -0 2- 1[— Q‘] D%‘h{cﬂ' en -5-methyl-1H-pyrazol-3-yloxy]-N,N- dleth lethanamine,
-(3,4-di cEﬁor op enyl) 6&“ y) | - 1H gyr az%yl - 3- yl%xyy]]buty , 2,3, 4-

3
1-{
- (3,
[21
t et
-(3
1-(
[ 24

[3] 1-(3,4-D|chIorophenyI)-5-methy|-3-[2-(pyrro||d|n-1-yI)ethoxy]-1 H-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-yloxy]ethyl}piperidine,

[6] 1-{2-[1-(3.,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-1H-imidazole,

[7] 3-{1-[2-(1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl]piperidin-4-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-yloxy]lethyl} piperazine

carboxylate,

[10] 1-(4-(2-(1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl)piperazin-1-

yhethanone,
[11] 4-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}morpholine,
[12] 1-(4-Methoxyphenyl)-5-methyl-3-[2-(pyrrolidin-1-yethoxy]-1H-pyrazole,

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



t etrahydroi soqui noline, [31] 4-{241

- (3, 4-di chl orophenyl) - 5-i sopropyl - 1H pyrazol - 3-yl oxy] ethyl| norpholine, 33
[ 32] 2-[ 1 WO 2011/095585 PCT/EP2011/051644
-(3,4-Di chl orophenyl) - 5-i sopropyl- 1H pyrazol - 3-yl oxy] - N, Ndi et hyl et hanam ne,
[ 33]
1- (3, 4-Di chl orophenyl) -5-isopropyl-3-[2 (pyrrolidin-1-yl)ethoxy]-1H pyrazo
e, [34]
1-(3, 4-D pheny [ oxy] 1H- pyrazo
e tas] 4T AR TN AR BB RGBSR ] oy Yy
pi peri di ne, 2-{241

- (3, 4-di c[ﬂﬁiﬁ%hjéﬁfkrmi@xwewy@p?nwlwlﬁ%@mm@ -ylosygthetitiyl-imidazlg, 4-

t etrahydroi soqui noline, [37] 4-{241
- (13, 4- di cMeyuapheny 4)bithiopyhanagl)-53pRengkyHasyRyAd-3oy1eyedth i morprishe,

2-[1-
1-(3
1-{24
1-(3

1-{24
[43]

-(3

(3, 4- dichlorophenyl) 1H pyrazol - 3 yl oxy] N, N-di ethyl et hanam ne,

am ne,

, 4- Di cM9re@He$ 1) DBhivedgheny)3-phangk oH-BradobByjl@tyisthyipiperainedi n- 3-

[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-

tetrahydroisoquinoline,

[22] 4-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl} morpholine,
[23] 1-(3,4-Dichlorophenyl)-5-methyl-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole,
[24] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}piperidine,

[25]1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-4-

methylpiperazine,
[26] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-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-methyl-1H-pyrazol-3-yloxy]butyl}-4-
phenylpiperidine,

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

[30] 2-{4-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-1,2,3,4-

tetrahydroisoquinoline,

[31] 4-{2-[1-(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxylethyl} morpholine,

[ 39]

1 (S TRERP R n%)‘%ﬁén& Rp%rr@fid*ne“]@%ﬁ*'o#ﬂp BRI a0

, 4- dlchlorophen 1) - -[3 yrrol idi W) r Opoxy -1H—pyrazo|e [42]
1 { Ptﬁ)(‘&%ﬂ‘é’?ﬁpl’ %W}%‘t%twiwr&) é[kaﬂyl)ﬂr%ﬂoé}(]y}'é‘tpbiﬁzplﬁ per azi ne,
1- 241



[44] 4-{241 -(3,4-Dichl orophenyl)-4,5-dinethyl-1H pyrazol - 3-yl oxy] et hyl |

nor phol ine, [46]2-[1

- (3, 4- Di chbapapleessyl) - 4, 5- di met hy1- 1H pyrazol - 3- yl oxy] - RCRdipeathpssthanam ne

. [47]

1- (3, 4-Di chl or opheny1l) - 4, 5-di met hy1- 342- (pyrrolidin-1-ypethoxy]-1H pyrazol e
[ 48] 33

- (3, 4-Di chl orophenyl) - 4, 5-di met hy1- 343- (pyrrolidin-1-yl)propoxy]-1H pyrazo

, [49
3, 4°D CHAR SIS aroBh e BSPEARY S FRUBR S PSRN Byl 1 pi peri di e,
0] 4 {4d[bthy(léihénainmbl orophenyl) - 1H pyr azol - 3-yl oxy] but yl | mor phol i ne,
1] (2S, 6R) -4-{441 - (3, 4-di chl orophenyl) - 1H pyrazol - 3-yl oxy] buty11- 2, 6-
thyI AN SErO ﬂ@lch[égéhéqy{)éﬁ%oprop \3 [2]( I‘I‘O|Ifj|ln %I% oxyA-1H-p¥3raz?Ie3]

3,4 henyl) - 1H pyrazol -

L1 (3, 4TI 3o Blbpher pészéﬁé%lg'wf’%@%@%éﬁg roproltiiEafetonm ne,
g]enzyl- 189] 1-{29 1 43 dh-Bishoratesn-Dy isaptopylr -l ra@okB-yloxy lekbyietibgriding.an- 1- ani n
14-[1-(3%)4-di (ﬁ’lgﬂﬁo@hﬁa%ﬂ»%réd‘ﬁeﬂyn%zlgbpr%pyﬂﬂX—)bl/reHo(Q—y[&ﬂé‘ﬂ%@b{ﬁ by 4~ Nmet hy

tan-1-am ne

441- (3t%ra@.yem'wmﬁ>éﬂ§/1) 1H pyrazol - 3-yl oxy] but yl I t hi onor phol i ne, [5911
- (3, 4-Di chl orophenyl) - 5- net hyl - 3- (2- nor phol i noet hoxy) - 1H pyr azol - 4-

t hanoff¥y)] 4-{2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxylethyl}morpholine,

1-{1- (3, 4-di chl orophenyl) - 5- net hyl- 342- (pyrrolidi n-1-ypet hoxy] - 1H pyraz

-yl e3d1a09n08,4-dibRdlophenyl)-1H- I-3-yloxy] N,N-diethyleth
- (3, 4?%q?chl grophlenylo)p- gmr/nze ypy_r%z402 (3[/1)?)8/6]“ di r%e y?p&”ﬁ?@e] 1H pyrazol - 4-

o o1-
"’“C\l

I—‘-h‘—'('D

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

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

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

[42] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}piperazine,

[43] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}pyrrolidin-3-

amine,
[44] 4-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxylethyl} morpholine,

[46]2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]-N,N-

diethylethanamine,

[47] 1-(3,4-Dichlorophenyl)-4,5-dimethyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,
[48] 1-(3,4-Dichlorophenyl)-4,5-dimethyl-3-[3-(pyrrolidin-1-y)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,

[51](2S5,6R)-4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}-2,6-

dimethylmorpholine,

[52] 1-{4-[1-(3,4-Dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}piperidine,



yl | et hanone, [62]

1-{1- (3, 4-di chl orophenyl)-342-(di et hyl am no) et hoxy] - 5- net hy1- 1H pyr azol - 4-
yl | et hanowie,2011083385 PCT/EP2011/051644

4-{2[ 5- Met hy1- 1- (napht hal en- 2-y1) - 1H pyr azol - 3-yl oxy] et hyl | nor phol i ne,

[64] N, N-Di et hyl-245-net hyl- 1- (napht hal en-2-y1)-1H pyrazol - 3-yl oxy]

et hanam ne, [ 65] 34

1-{245- Met hyl- 1- (napht hal en- 2-y1) - 1H pyr azol - 3- yl oxy] et hyl | pi peri di ne,

[ 66

] 5-Me |- 1- 0 1- et hoxy] 1H pyrazol e
or its phkgﬁ&'éﬁ§ﬁ5§‘V9 ‘%ng%ébgg"géF H I&Wﬁ?%h@?‘ﬁ& $rodrug t her eof .
10. A conbination according to any of the precedi ng clainms conprising an
opi oi d or [APidfl 3 dedisipeaphenyim! HHeyrazadBoylexdd. Nedigl§ybttamot-paiinke, tramadol ,
sufentanil, remfentanil, fentanyl, tapentadol, oxycodone, and

bupr enor ptue]w B&nAR4gnas @%ﬁ]lbﬂ@)@h@@jl) 1HJp1/raz6|-3q1mqu methydteaH-tiadgné 0 any
of the preceding clains wherein the

nmbi nat | - 3-
L oxy] ot T TDF ShaT T Bo T Nk 2o P B R A e P "2 o ai ng o
cl ai m 1 wratkilputaind -@oimei nati on conpri ses 4-{245-
Met hyl - 1- ( napht hal en- 2-y1) - 1H pyr azol - 3-yl oxy] et hyl | nor phol i ne

hydr ochl ofggja- {a;[d -(81a- &@h|@rdé>hehy|9n>H%ﬁaﬁﬂsqﬂ@ﬁqbdtymmotn’f&pmm@p consi sting of
nmor phi ne, trama , sufentanil, remfentanil, fentanyl t apent adol ,

s Lol D B G B e%h?r%etaﬁtﬂ%whgﬁeg%[ﬂ LRLEL3o() as defined

prodrug oyllstohvariee t hereof, for use in potentiating the anal gesic effect of
an opioid or opiate and/or for decreasing the dependency induced thereby

when said 676?1 31 8, 8LdiCHIb B Rey®)-5L5RAh 13- Fz%yﬂél?d{#ﬂlyl%&?]jﬁ gr pyraRAuIent of

pain deve oped as a consequence of surg |gand of formul a
(1) as debietéanene.any of claims 1-9, or a pharnaceutlcally acceptabl e salt,
i soner, prodrug or solvate thereof, for use in potentiating the anal gesic
ef fect of [@n opiQigs, @rduamr@bﬁewyn)e&mhﬂ B2-@ipdrid-0pi)athexylst Hipgzbrst he
prevention a&d/or treatnent of pain devel oped as a consequence of surgery.
15. A si gHBeTPRYMY of formula (1) as defined in any of claims 1-9, or a
pharnaceutlcally acceptable salt, isomer, prodrug or solvate thereof, for
use in deffr2éasi g 1t(Rd- @Iefnieméﬁex/l) Bﬂ&ﬂ@iétiwlgmiaﬁ)eﬁmxal 8-nerthypl Rrpwragbledr sai d
opi oi d oryg gh&nd S used to the prevention and/or treatnent of pain

devel oped’as a consequence of surgery.

[63] 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]lethyl}morpholine,

[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)-1H-pyrazol-3-yloxylethyl}piperidine,

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

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

10. A combination according to any of the preceding claims comprising an opioid or
opiate selected from the group consisting of morphine, tramadol, sufentanil,
remifentanil, fentanyl, tapentadol, oxycodone, and buprenorphine or an analogue

thereof.

11. A combination according to any of the preceding claims wherein the
combination comprises 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-
yloxylethyl}morpholine hydrochloride.
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12. A combination according to claim 1 wherein the combination comprises 4-{2-[5-
Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl}morpholine hydrochloride and an
opioid or opiate selected from the group consisting of morphine, tramadol,

sufentanil, remifentanil, fentanyl, tapentadol, oxycodone, and buprenorphine.

13. A sigma ligand of formula (I) as defined in any of claims 1-9, or a pharmaceutically
acceptable salt, isomer, prodrug or solvate thereof, for use in potentiating the
analgesic effect of an opioid or opiate and/or for decreasing the dependency
induced thereby when said opioid or opiate is used in the prevention and/or treatment

of pain developed as a consequence of surgery.

14. A sigma ligand of formula (I) as defined in any of claims 1-9, or a pharmaceutically
acceptable salt, isomer, prodrug or solvate thereof, for use in potentiating the
analgesic effect of an opioid or opiate when said opioid or opiate is used in the

prevention and/or treatment of pain developed as a consequence of surgery.

15. A sigma ligand of formula (I) as defined in any of claims 1-9, or a pharmaceutically
acceptable salt, isomer, prodrug or solvate thereof, for use in decreasing the
dependency induced by an opioid or opiate when said opioid or opiate is used to the

prevention and/or treatment of pain developed as a consequence of surgery.



