1 SIGVA LI GANDS FOR THE PREVENTI ON OR TREATMENT OF PAI N | NDUCED BY
CHEMOTHERAPY FI ELD OF THE | NVENTI ON 5 The present invention relates to the
use of a woaop/mg483i gma receptor ligands in the prevent ipom/ErRoNeEROTENt Of
pain resulting from chenotherapy. The present invention also refers to a
conbi nati on of a sigma receptor |igand and a chenot herapeutic agent, and
its use in the prevention or treatnent 1of pain devel oping as a consequence
of chenot herapy. 10 BACKGROUND The treatnment of pain conditions is of great
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BACKGROUND

The treatment of pain conditions is of great importance in medicine. There is currently a
world-wide need for additional pain therapy. The pressing requirement for a specific
treatment of pain conditions is documented in the large number of scientific works that

15 have appeared recently in the field of applied analgesics.

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,
2" Edition, IASP Press (2002), 210). Although pain is always subjective, its causes or
20 syndromes can be classified. Some of the most relevant pain subtypes are neuropathic

pain, allodynia, hyperalgesia, and peripheral neuropathy.

On the other hand, cancer and its associated therapies are some of the biggest health
concerns in the world. Chemotherapy, in combination with or as an alternative to
surgery, is the method of choice in most cases for controlling or helping patients struck

25 Dby carcinomas.

Chemotherapy is generally defined as the use of chemical substances to treat cancer,
tumors or malign neoplasia and, in the sense of this invention, refers to the use of
cytotoxic or cytostatic drugs, called chemotherapeutic drugs. In general it is a systemic
treatment. Chemotherapy in cancer treatment consists of a personalized combination
30 of potent chemotherapy drugs, designed to slow rapid cancer tumor growth, shrink

tumors, kill cancer cells, and prevent the spread of cancer. The chemotherapeutic
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BRI EF

symptoms arising from the neurotoxicity of the chemotherapeutic drug. The treatment
of these symptoms is crucial for preserving the quality of life of the afflicted patients
(Mielke et al., Eur. J. Cancer, 2006, 42(1), 24-30; Park et al., Curr. Med. Chem., 2008,
15(29), 3081-94; Argyriou et al., Blood, 2008, 112(5), 1593-9). Unfortunately, an

25 effective treatment for chemotherapy-induced peripheral neuropathy has yet to be
found (Wolf et al., Eur. J. Cancer, 2008, 44(11), 1507-15).

Therefore, there is a need to provide a new form of prevention and treatment for pain,
and especially for neuropathic pain, allodynia, hyperalgesia and peripheral neuropathy,

developing after chemotherapy.
30
BRIEF DESCRIPTION OF THE INVENTION

The inventors of the present invention have surprisingly found and demonstrated that

the administration of some specific sigma receptor ligands is highly effective for
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preventing or treating the pain developing as a consequence of chemotherapy. They
are particularly useful when the pain is neuropathic pain, allodynia or hyperalgesia.
Sigma receptor ligands are highly effective for treating chemotherapy-induced
neuropathic pain when administered after the antineoplastic drug, when pain has
already developed. Even more surprisingly, this invention demonstrates that the co-
administration of these sigma receptor ligands and a chemotherapeutic drug prevents
the development of pain that would normally develop after chemotherapy. Therefore,
sigma receptor ligands are effective both for the treatment (sigma receptor ligand
administered after the chemotherapeutic drug, when pain has developed) and the
prevention (co-administration of sigma receptor ligand and the chemotherapeutic drug)

of chemotherapy-induced neuropathic pain.

Therefore, one aspect of the present invention relates to a combination of at least one
sigma ligand and at least one chemotherapeutic drug for simultaneous, separate or

sequential administration, wherein the sigma ligand has the general formula (1):

||?5
Ve
e \ CH)Y—O0 R
!
N, ! R
Rs
Ry

)
wherein

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 non-aromatic heterocyclyl, substituted or
unsubstituted aromatic heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, -CORg, -C(O)ORg, -C(O)NRgRy, -CH=NRg, -CN, -ORjg, -
OC(O)Rsg, -S(O)-Rg , -NRgRg, -NRgC(O)Rg, -NO,, -N=CRgRg, and halogen;
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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, -CORg, -C(O)ORg, -C(O)NRgRg, -CH=NRg, -CN, -
ORg, -OC(O)Rg, -S(0)-Rs , -NRgRy, -NRgC(O)Ry, -NO,, -N=CRgRg, and halogen;

Rs; and R, are independently selected from the group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
or unsubstituted arylalkyl, substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -
C(O)NRgRg, -CH=NRg, -CN, -ORg, -OC(O)Rs, -S(O)¢-Rs , -NRgRg, -NRsC(O)Ry, -
NO,, -N=CRgRy, and halogen, or together they form a optionally substituted fused

ring system;

Rs and Rg are independently selected from the group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
or unsubstituted arylalkyl, substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -
C(O)NRgRg, -CH=NRg, -CN, -ORg, -OC(O)Rs, -S(O)¢-Rs , -NRgRg, -NRsC(O)Ry, -
NO,, -N=CRgRgy, and halogen, or together form, with the nitrogen atom to which

they are attached, a substituted or unsubstituted heterocyclyl group;
n is selected from 1, 2, 3, 4, 5, 6, 7 and 8;
tis1,2 or 3;

Rgs 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, and halogen;
or a pharmaceutically acceptable salt or isomer thereof; and

the chemotherapeutic drug is selected from the group formed by taxanes, vinca

alkaloids, drugs derived from platinum and thalidomide. Also disclosed is a
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combination of at least one sigma receptor ligand and at least one
chemotherapeutic drug for simultaneous, separate or sequential administration,

wherein the sigma ligand has the general formula (1):

CH {0 R

Z~
&

wherein

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

10 or unsubstituted non-aromatic heterocyclyl, substituted or unsubstituted aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -
C(O)NRgRy, -CH=NRg, -CN, -ORs, -OC(O)Rs, -S(O)-Rs , -NRgRg, -NRgC(O)R,, -
NO,, -N=CRgRg, and halogen;



R3 and R4 are independently selected fromthe group fornmed by hydrogen,
substituted or unsubstituted al kyl, substituted or unsubstituted
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unsubstituted heterocyclyl al kyl, -00R84 -C(0)0OR8, - C(0)NR8R9, -CH=NRS,
-ON, -OR8, -0C(0)R8, -S(0)1-R8 , -NR8R9, -NRBC(0)R9, - NO2, -N=OR8BR9, and
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or unsubstituted arylalkyl, substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -
20 C(O)NRgRg, -CH=NRg, -CN, -ORg, -OC(O)Rs, -S(O)-Rs , -NRgRg, -NRsC(O)Ry, -
NO,, -N=CRsRg, and halogen, or together form, with the nitrogen atom to which
they are attached, a substituted or unsubstituted, aromatic or non-aromatic

heterocyclyl group;
nis selected from 1, 2, 3, 4, 5, 6, 7 and 8;
25 tis1,2or 3;

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

30 alkoxy, substituted or unsubstituted aryloxy, and halogen;

or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.
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BRIEF DESCRIPTION OF THE FIGURES

Fig. 1: Time-course of paclitaxel induced cold-allodynia in mice. Each point and vertical
line represents the mean + S.E.M. of the values obtained in at least 12 mice.
Statistically significant differences between the values of paclitaxel- and vehicle-treated
20 groups: * p < 0.05; ** p < 0.01; and between the values on pre-treatment day and the
days after treatment: # p < 0.05; ## p < 0.01 (two-way repeated measures ANOVA

followed by Newman-Keuls test).

Fig. 2: Time-course of the effect on the duration of hind paw licking/biting (acetone
test) of a single s.c. injection of Compound 63 (32, 64 or 128 mg/kg) or saline in mice
25 on day 10 after administration of paclitaxel. Each point and vertical line represents the
mean * S.E.M. of the values obtained in 14-22 animals. Statistically significant
differences between the compound 63 and saline-treated groups on the same day after
treatment: * p < 0.05; ** p < 0.01; and between the values obtained in the pretreatment
day and in day 10 at different times after drug or saline administration: # p < 0.05; ## p

30 < 0.01 (two-way repeated measures ANOVA followed by Newman-Keuls test).

Fig. 3: Time-course of the effect on the duration of hind paw licking/biting (acetone

test) of a single s.c. injection of compound 63 (64 mg/kg) or saline in mice on day 10
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the two groups were found at any observation time or in comparison to their own
pretreatment day values and the days after treatment (two-way repeated measures
ANOVA).



20 conparison to their own pretreatnment day val ues (two-way repeated
measures ANOVA). Fig. 11: Tinme-course of paclitaxel-induced nechani cal
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di fferences between the sigma-1 recept@r knockout and wld type mce on the
same day after treatnent: * p < 0.05; ** p < 0.01; and between the val ues
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20 in ac oxal 1 pl'ati n-i nduced neuropathy I n rat tone
Test/ eanubampaesmmlt@tlwbpem prR¢satmen{ dmrnMaéucasvétwo:May Speptsd measewsr essed
as the nmeapgoyaE-M of the sumof the 6 scores obtained for both hindpaws /
experi ment aI g|)oup /| testing day. ### . p < 0.001 as conpared to the

HPMJ di st Fid elq W%@"co&r%@%f%%c%%f@ndu@@&‘fnﬁ‘écrhgﬂu'calsalbﬁ%|aEhfu tsﬁj;_) a%%k&efp't&a“t Two
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after oxa in
25 S|gn|f|cant n‘ferences between the sigma-1 receptor knockout and wild type mice on

the same day after treatment: * p < 0.05; ™ p < 0.01; and between the values on the
pretreatment day and the days after treatment: ## p < 0.01 (two-way repeated

measures ANOVA followed by Newman-Keuls test).

Fig. 12: Time-course of the effect of paclitaxel-vehicle on the threshold force for hind
30 paw withdrawal in sigma-1 receptor knockout and wild type mice. Each point and
vertical line represents the mean + S.E.M. of the values obtained in 12 animals. No
statistically significant differences between the two groups were found at any
observation time or in comparison to their own pretreatment day values and the days

after treatment (two-way repeated measures ANOVA).
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the sum of the 6 scores obtained for both hindpaws / experimental group / testing day.

### : p < 0.001 as compared to the HPMC/distilled water-treated group, Bonferroni’'s

*kk

test after significant Two way ANOVA on Ranks. : p <0.001 as compared to the
25 0.5% HPMC / Oxaliplatin-treated group, Bonferroni’s test after significant Two way

ANOVA on Ranks.

Fig. 16: Antiallodynic effects of compound 63 (administration after oxaliplatin) in a
chronic model of oxaliplatin-induced neuropathy in rats (Acetone Test / Cumulative
Cold Score). Results (Cumulative Cold Score) are expressed as the mean £ S.E.M. of

30 the sum of the 6 scores obtained for both hindpaws / experimental group / testing day.
#H# . p < 0.001 as compared to the HPMC/distilled water-treated group, Bonferroni’'s
test after significant Two way ANOVA on Ranks. *** and *: p < 0.001 and p < 0.05 as
compared to the 0.5% HPMC / Oxaliplatin-treated group, Bonferroni's test after
significant Two way ANOVA on Ranks.



10 "Heterocyclyl" refers to a stable 3-to 15 nenbered ring radical which
consists of carbon atons and fromone to five heteroatons selected fromthe
group corsP2iwgs«s” nitrogen, oxygen, and sul fur, preferabipp2@&odet700
8-nmenbered ring with one or nore heteroatons, nore preferably a 5-or
6-menbered ring with one or nore heteroatons. It nmay be 5 aromatic or not
aromati c. For the purposes of this invéntion, the heterocycle nmay be a
nonocyclic, bicyclic or tricyclic ring system which may include fused ring
syst ens; h [ o

SYSTeTS: PP TRl LR chel 9 hoatl 1, AL e IShAORUSLY
guat er ni zeehrppahxd irt fags. mm;artmo(ycmg/kg)r\mjs axhhmlsmyedaencpma tMeak For 5oweéhslanyi
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not limté Benzi M daz0 €nzo azo uran ot hi azol e,
i m dazol eg ol r p azol e,

t et rahydr o%ﬁgn Ifr%%r’%ggléﬁgbtn& C(%hg(ﬁjr%zb@q?/rar gﬁﬂgﬂgpmggl%o e, |§tﬁat|n Ih{jé&ld

i soxazél enewrpp@thy)l @ ratsi daisolan (@t eng/kgll Iaoxiycomebens &%(%6 nmdkghlweme t he
formul a r as defined above, e. g., nethoxy,
et hoxy, p?g‘gdcﬁ(\@'?{e @a,%r%@é)(&%rf%?% 0 a radical of the fornmula -NH2,
-NHRa or - NRaRb, opt| onal ly quaternized, wherein Ra and Rb are

i ndependently an al kyl radi cal as defined above e.g., mnethylam no,

et hyl am ng ﬂll[@bfbiﬂ[ﬁrkl'ﬁ'lo i SE Iﬁiﬁa,r,qm-”@r,\ppyl amno, etc. "Halo" or "hal"
h

refers to rorm oro, iodo or uoro. References herein to substituted
groups inf{g c%ﬂ @% d?ésetn't" vBhEHE e foﬂé!\ﬁuﬂg't%szrﬁ’a\feetﬁé éa%r{ghﬁetéugz%c' fied
noi ety that rray st tute at one or aval | abl e positions by one or
nmore dd@it Bepw. groups e. g., halogen such as fluoro, chloro, brono and

i odo; cyano; hydroxyl; nitro; azido; alkanoyl such as a 01_6 al kanoyl group
such as ac%‘kWa'i@éPr‘él*\@aIStr@@ht enblaashad lestrocarpgn chaimasical pensidiina g iHed2 gr oups
having 1 E&bélbé)%nt]a% rﬁf‘ﬁ@gﬂseﬁﬁr‘éﬂ&m Oafndfv('/r%ﬂ ﬂs étfécﬁ&?’f&th@ réércﬁ% AloRiERIcaNd
nore preferably 1-3 carbon atons; 25 al kenyl and a %b groups I ncl udi ng
groups haby Agsiagie berd.nere. medut @t e@tpfqpmkag@wyb@obtftylo l;_iyltar&lab'utetqz
carbon OrAka/PI%‘d%afsqnébeé"ofﬁor%%l%gﬁstﬁt'it%“ﬁ)y cﬁbKﬂWorﬁrs%Qtﬁué}%%G&w Qé‘%gﬂ nor e
oxygen |inkages and from 1l to about carbon atons or t o about car bon
at orrs;;15ar PeloxyFasy adkoxyhe?roRyy. PR Qaﬁb@n@fwﬂ)salk%p@r&ongl BA0R® Nif-et i es

mercapto, alkylthio, etc. If substituted by aryl, it corresponds to an "Arylalkyl" radical,

ally

such as benzyl and phenethyl. Preferred alkyl radicals have from 1-6 carbon atoms.

“‘Alkenyl” refers to an alkyl radical consisting of 2 to 12 carbons and having one or more

unsaturated bonds.

20 "Cycloalkyl" refers to a stable 3-to 10-membered monocyclic or bicyclic radical which is
saturated or partially saturated, and which consist solely of carbon and hydrogen
atoms, such as cyclohexyl or adamantyl. Unless otherwise stated specifically in the
specification, the term"cycloalkyl" is meant to include cycloalkyl radicals which are
optionally substituted by one or more substituents such as alkyl, halo, hydroxy, amino,

25 cyano, nitro, alkoxy, carboxy, alkoxycarbonyl, etc.

"Aryl" refers to single and multiple aromatic ring radicals, including multiple ring radicals
that contain separate and/or fused aryl groups. Typical aryl groups contain from 1 to 3
separated or fused rings and from 6 to about 18 carbon ring atoms, such as phenyl,
naphthyl, indenyl, fenanthryl or anthracyl radical. The aryl radical may be optionally
30 substituted by one or more substituents such as hydroxy, mercapto, halo, alkyl, phenvyl,

alkoxy, haloalkyl, nitro, cyano, dialkylamino, aminoalkyl, acyl, alkoxycarbonyl, etc.



havi ng one or nore thioether |linkages and from1l to about 12 carbon atons
or from1l 30 to about 6 carbon atons; al kylsulfinyl groups including those
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t hose noieties having one or nore sulfonyl |inkages and from1l to about 12
carbon atons or from1 to about 6 carbtih atons; am noal kyl groups such as
groups having one or nore N atons and from1l to about 12 11 carbon atons
or from 1. | i h
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i nvention, are understood to be salts fornmed by at | east one conpound used
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an ani on gpd At %ﬁﬁ%ﬁ\‘wﬁ %rghg)g;d ¢l ly tolerated cation, preferably

i nor gani c, par’tl on humans and/or mammels. Salts with
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physi ol Oghg;a'nhéihﬂ%%t éﬂﬂklﬁnﬁ% Hﬁné’fﬁ%arﬁln%odu% G Dr O%ﬂyga? @(gl &@is or acids

and, int context of this invention, are u erst ng salts 25

f or med byl GagL) %@%s@&mwemeﬁ%db%r%%rdance with the invention -

normal | y protonated or exanple in nitrogen - such as a cation and at
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and/ or mamal s. definition specifically includes in the context of
t hi s i2Averaferon ﬂa@ §@ﬁoufleridn¢r@w that raaypb Silksitisiedal e Qrdﬂ@rﬁeﬁvéﬁiatéﬁ‘: pesitignse
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25 alkenyl and alkynyl groups including groups having one or more unsaturated linkages
and from 2 to about 12 carbon or from 2 to about 6 carbon atoms; alkoxy groups
having one or more oxygen linkages and from 1 to about 12 carbon atoms or 1 to about
6 carbon atoms; aryloxy such as phenoxy; alkylthio groups including those moieties
having one or more thioether linkages and from 1 to about 12 carbon atoms or from 1

30 to about 6 carbon atoms; alkylsulfinyl groups including those moieties having one or
more sulfinyl linkages and from 1 to about 12 carbon atoms or from 1 to about 6 carbon
atoms; alkylsulfonyl groups including those moieties having one or more sulfonyl
linkages 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



12 The term "sol vate" in accordance with this invention should be
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"prevent” and prophylaxis refers to the capacity of a therapeutic to avoid,
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preferred particularly, as well as those formed with ammonium cations (NH,").
Preferred salts are those formed with (mono) or (di)sodium, (mono) or (di)potassium,
magnesium or calcium. These physiologically acceptable salts may also be formed with
anions or acids and, in the context of this invention, are understood as being salts
25 formed by at least one compound used in accordance with the invention — normally
protonated, for example in nitrogen — such as a cation and at least one physiologically
tolerated anion, particularly when used on humans and/or mammals. This definition
specifically includes in the context of this invention a salt formed by a physiologically
tolerated acid, i.e. salts of a specific active compound with physiologically tolerated
30 organic or inorganic acids — particularly when used on humans and/or mammals.
Examples of this type of salts are those formed with: hydrochloric acid, hydrobromic
acid, sulphuric acid, methanesulfonic acid, formic acid, acetic acid, oxalic acid, succinic

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



5 In another preferred enbodi ment, R2 represents H or alkyl, nore
preferably nmethyl. In yet another preferred enbodi nent of the invention, R3
and R4 arwo=ntwmEssd in the neta and para positions of tireTgrenplosyeoup, and
preferably, they are selected i ndependently from hal ogen and substituted or
unsubstituted al kyl . In an especially preferred enbodi nent of the

I nvention, both R3 and R4 together wi tt2 10 the phenyl group form an
optional ly substituted fused ring system nore preferably, a naphthyl ring

system AJT ﬁg te%rﬁm'l%&%t@e ﬁ'mtaS c\g/fb%[hge Wth ?hl?ﬂvgﬁﬁo%d r{ou%ﬁzun&}érstéo@%g aﬂ[n%r red in

t he cont ex Fesent I nvent | I on, y, in
anot her eatpdonreof tmet actvepicempoured irt ha@ormc&enwlﬂkﬁhanm{enearmhn |wfd@psaldent ly,

15 G _olk hed
o O30 K¥madiind! BARERES K0 Roh 38, 08 oA Dch LA (MRS ached
and R6 t ogavérd), lriahrdmgaemc;ahyohydrem aﬁdgalcnmlatesq Ilbe éﬁfreexawlevmetmrto@t@f t he

: inge: 4 i aalmoilo!
tormil £ (PP e EL PRI AR G 42 (175 A i thi or opheny!) - 5- ot hyl - 1+

razol-3 \ e
s B"%Eﬁ%b Y IRERIBbAG a cqmdobha of foymula | s alsg ity the scopa of.
[ 3] 1- (3, thehesntion oTﬁtedam)prSdmgtllsylrsecsmztS(tpyadast sefise-abdygneompasses thdsgyr azol e

[ 4]
1- (3, 4- Di c%rllv(?;[l(\ge%that -aLS (‘Sonvert%d |n \gv%to ther ¢ mpoands (1f th? |nvent|on Iﬁxam pyr azol e

[ 5] prodrggs mclude but are not Ilmlted to, derlvatlves and metabolltes of the compound_s _

[13 2430( 3oftdnGlY PIHARMSAYGY bRk JELI¥ LI HA¥ERZen3ad bhyhity24bikPARGES di ne 25
1- { 241- ( 3bivhyirolyraie pesiensl ) bishyeeelyaablel Iapyarasates. - Biopydrolkablay tarboratesi dazol e
[7]

5-{142- (12PN SRR AL ORKIRNZeIS BUosphate 8nBlogues ISP er i i n-
4-y11- 3Hi piodasgs[od cgmpptpy}swvjthr@rboxyl functional groups are the lower alkyl esters of the

[ 811 241c4 o451l @5 BRARIMHIS B chaMEAR birsb Mg et 1 P

| perazi ne
1- ( 4- (12- ( the Garbodylshdaid opdietigd présanttomythe Thblpgulgz Birodugk wey)tepieplly peper azi n

-1- yl)et Bﬁe’ﬁgne% using well-known methods, such as those described by Burger “Medicinal
Chemistry and Drug Discovery 6th ed. (Donald J. Abraham ed., 2001, Wiley) and
“Design and Applications of Prodrugs” (H. Bundgaard ed., 1985, Harwood Academic
Publishers).

20 As used herein, the terms “treat”, “treating” and “treatment” include the eradication,
removal, reversion, alleviation, modification, or control of pain induced by

chemotherapy, after the pain onset.

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

induced by chemotherapy.

As used herein the term “chemotherapy” or “chemotherapeutic drug” refers broadly to

the use of chemical drugs for the treatment of cancer, tumors or malign neoplasia.

“‘Developing as a consequence of chemotherapy” according to this invention is defined
30 as: a) developing after or with at the beginning of chemotherapy and b) thus coinciding
with or following the use of a chemotherapeutic drug. Therefore, the symptom to be
treated is likely to be caused by or is due to the toxicity, cytotoxicity or especially, the

peripheral neurotoxicity, of the chemotherapeutic drug.



] 4-{241-(4- Met hoxyphenyl)-5-net hyl- 1H pyrazol - 3-yl oxy] et hyl | nor phol i ne
] 1-(4-Methoxyphenyl)-5-nmethyl-342-(pyrrolid in-1-yl)ethoxy]-1H pyrazole
13] WO 2011/018487 PCT/EP2010/061720

4- Met hoxypheny1) - 5- met hy1- 343- (pyrrolidi n-1-yl) propoxy] - 1H pyrazol e

] 142-(1-(4-Met hoxyphenyl)-5-nethyl-1H pyrazol - 3-yl oxy) et hyl ] pi peri di ne
] 13

241- (4- Met hoxypheny1l) - 5-met hy1l- 1H pyrazol - 3-yl oxy] et hyl | - 1H-i mi dazol e

]
2
]

41- (3, 4- Di chl or opheny1) - 5- pheny1- 1H pyrazol - 3-yl oxy] et hyl | nor phol i ne

3, 4- Di ChT BISRREhS P oEmS Ry 12 22782458 Qi ks SRSt e ifBfFazol e
18] and substituted or unsubstituted alkyl. More preferably, Ry is selected from H, methyl

3, 4- D ghy QLARNE WG pRsr@R& b SimdrOWHER'R, & A7 1- Y1) propoxy] - 1H-pyrazol e
241 5( 3y PSoRLL B B difieRD R Yo rdsbRY Has Bly B mdr@ k& hBy hdthper | di ne

241- (340 T 5 - ¥ ldts g dazol e
1] 2-{ (24'f- -‘{‘ga@? g%%?%rs@%&)eeﬁ@bﬁa ! %#&%WWE A*}o%(’g%ﬁigﬁ‘dét%@ﬁ b 3 4
t et rahydrmeﬁ)@@ﬁn@aran@osj_t'@n[szq] the phenyl group, and preferably, they are selected _
?_2%]441_ (BineRAdeh®y RORGRYLER 2nERLONutddoPYiRpShitdahigxy] but yl I mor phol i ne

1-2 2 3, 4- DI (A DEQRAIY brererrBB ehbbuiétit P iRlEMIOR; BothIRLMPRY oghlitep iz 0! €

[ . . .

1- { 4419( 3the-mhiepnl @rpep Fsryan optiongt§ubstifuted fusedIring -sysigry mie prefpiabbs fdi ne

[ 2511-{ 449@;%@%{%% g%tgrth_ophenyl) -5-nmet hyl- 1H pyrazol - 3-yl oxy] butyl | - 4- net hyl
pi perazine | 2t o

L ?g%i ( 3afboDbmBbARRRIBEMER: nOs FBleBKA tih DYS 37 Qe Foih@U Yl B4 nket bt ingi dazol e
441- ( 3, 4- DiegANdR\Rtiemymgreprefatalyin istd pyr azol - 3- yl oxy] - N, N- di et hyl but an- 1- am
ine [2811 . . o .

-{441- (3, Binglbrn apeipResphydisenti ByaretaregyhalAd arst s a5y pae YoePendshivny| pi per
i di ne qg[ 2@1_6alkyl or together with the nitrogen atom to which they are attached form a.
1-{441-(3, 4-dichl or ophenyl) - 5- net hy%- 1H pyrazol - 3- yl oxy] but%/I | -6, 7-di hydr o-
1H i ndol m(;g}qjlnﬂr@perldmyl,[og@yerUQMQ[qup; (e preferably, Rs and Rg together form

I orophenyg),ﬁépmihg;ﬂy@% razol - 3-yl oxy] butyll-1,2,3,4- 25

t et r ahydr oi soqui nol i ne L}f}»?/,l] _ _

4- { 241- ( 3irfprdicpleldA/aRRRE Y e AvertBR! MBYCbmbliialh AT He- iRvertion khesmyidsewrphol i ne
[32] 2-[1-(3, 4-Dichl or ophengl) -5-isopropyl- 1H pyrazol - 3-yl oxy] - N, N-di et hyl et
hanami ne P93P ligapgoifomen () spleptRe M) - 5- i sopropyl - 3[ 2- (pyrrolid

in-1-yl)ethoxy]-1 H pyrazole ,
200 [1] 4-{%-(1-(3,4-d|chIorophenyl)-5-methy|-1 H 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-yl)ethoxy]-1H-pyrazole
[4] 1-(3,4-Dichlorophenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole
[5] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}piperidine
25 [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]11-{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]ethyl}piperazine

30 carboxylate



15 [ 34]
1- (3, 4-Di chl orophenyl) - 5-isopropyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H pyrazo

l e [35] WO 2011/018487 PCT/EP2010/061720
1-{241- (3, 4- D chl orophenyl) - 5-i sopropyl- 1H pyrazol - 3-yl oxy] et hyl | pi peri di ne
[ 36]

2-{241- (3, 4-di chl or ophenyl) - 5-i sopr opy 1H- pyr azol - 3-yl oxy]ethyll -1, 2, 3, 4-
t et rahydroi soquinoline 5 [37] 4-{241-(3,4-d ich

| or opheny 1H pyfazel- 3k | 4r 3) :
21103 A0 ol o aaN BB SR R b chtha RS AT [ 30

1- (3, 4- di gldtbargpeenyl) - 3-[ 2- (pyrrol i di n-1-yl) et hoxy]-1H pyrazol e [40]
1-{241-(3,4-d ich | orophenyl)-1H pyrazol - 3-yl oxy] ethyl | pi perid nme [41]

1- ( 3, 4- di B é{2phehRleihosygr@enyipprmethyleliHipiragely3aylopdethimadphglingzol e 10

[42] 1-{241- (3, 4- Di chl or ophenyl)-5-net hyl- 1H pyrazol - 3-yl oxy] et hyl | pi perazi n
e [43] [12] 1-(4-Methoxyphenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

1-{241- (3, 4-Di chl orophenyl) - 5-nmet hy1l- 1H pyrazol - 3-yl oxy] et hyl | pyrroli di n- 3-
am ne 5 [13] 1-(4-Methoxyphenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxyl-1H-pyrazole

441 4-{241- (3, 4-Di chl orophenyl) -4, 5-di net hyl- 1H pyr azol - 3-yl oxy] et hyl | nor ph
E)| i ]ne { [145 1-[2-(1-(4-Methox?pheng/ll)-)S-methyl-1H-pyra%/oI-3-y|o>g/>§ethyl]piperid|¥1e ] Y P

[ 45] 4- {241- 5 3, 4-Di chl orophenyl) - 4, 5-di met hyl- 1H pyr azol - 3-yl oxy] et hyl | nor ph
ol i ne [15] 1-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-1H-imidazole

[ 46] 241- (3, 4- Di chl or ophenyl) -4, 5-di net hyl - 1H pg/r azol - 3-yl oxy] - N, N-di et hyl et
hanani ne [%] flzﬁﬂ-p-(3,4-D|chIorophenyf)-5-pheny|-1 -pyrazol-3-yloxylethyl}morpholine

1- (3, 4-Di chl oropheny1) -4, 5-di met hy1- 342- rrolidin-1-ypethoxy]-1H pyrazol e
148} 1- (301) DR TohiebRaspyb-anensl & (-rartdn S BNyt Hopvzos’ T
in-l-yl)proE)ox ]1-1H pyrazol e [49] .
1- {2419 3['# ﬂ)i(éﬁ'r[ﬂ?f&%’l%h‘ffﬂ}’j):&P'E’)Qrﬂ’i'ﬁ'éﬁﬁyir-oi@ﬂﬁywMOXE‘J:W'BXV]Z@?hyI | pi peridin
e [50] 4-{441- 3,4-d ich | oarophenyl) - 1H pyrazal - 3-yl oxi/],bu,tyl | mor phol i ne
[51] (2S, 6l'R) Jz{-114@14-D(0§','%9rehqndh-5rmeaps'h%w)%@@-qdwﬁ%ta}" PiRgAdEey | but y11-2 | 6-
20 di net hE/I nﬁ)rghol i n%_ .

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-yloxy]ethyl}-1,2,3,4-

tetrahydroisoquinoline

15 [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

20 [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-

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

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



[52] 1-{441-(3,4-Dich |orophenyl)-1H pyrazol -3-yl oxy] butyl | piperid ine [53]
1- (3, 4-Di chl orophenyl)-3-[4-(pyrrolidin-1-yl)butoxy]-1H pyrazol e [55]

4-1 1- ( 3, awoizetasphenyl) - 1H pyrazol - 3-yl oxy] - N, N- di et hpCihmrasoheere ne [ 56]
N- benzyl-4-[1- (3, 4-di chl orophenyl) - 1H pyrazol - 3-yl oxy] - N- et hyl but an- 1- am n
e 25
[57]4-[1-(3,4-dichIorophenyl)-lkkpyrazﬁi-3-y|oxy]-N—(2-nEthoxyethyI)-N—neth
yl but an-1- am ne [58] 4-{441-(3,4-d ich

| h
[ Sorhasn 54 Ho BSiEfecpied S B T SRAP 18I oot rowaadie o1 -4
| h
[ye%itl £1- 03 14211534 Pishjorophenyl-Sisonropy-ipyrazol-3yloxylethvipiperidine 1 11 ooy

-4- yll anone )

St 61] 121 108 A d GRS sR R MY A by

ol - 4- yl | stlehydaisoqyisdine
{1- (3, 4-di chl or ophenyl) - 342- (di et hyl am no) et hoxy] - 5- net hyl - 1H pyr azol -
| et h&nol¥] 4-{2-[1-(BBHichlorophenyl)-1H-pyrazol-3-yloxy]ethyl}morpholine
{ 245- Met hyl - 1- (napht hal en- 2- Ml) 1H-pyrazol - 3-yl oxy] et hyl | nor phol i ne 10
64] [38] 2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy] N,N-diethylethanamine
, N-Di et hyl - 245- net hyl - 1- (napht hal en-2-y1) - 1H-pyr azol - 3-yl oxy] et hanani ne
65] 1- {29 (3. lecmoreﬁmt)ﬁdﬁéﬁy@hgmyi Yll)ﬁtb?Wiriél'pm%ﬂl%xy] et hyl | pi peri di ne
66] 5- thhil-l (napht hal en- 2- lé 342- gg yrrolidin-1-ypethoxy]-1H pyrazol e
or their Rairate(® ééENOf/OF&‘@BH%ﬂ HyeazehpyoxyledyBpigeidtmer s, sol vates or a

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

1
yl
4-
[
N
[
[

10 [42]1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}piperazine
[43] 1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}pyrrolidin-3-amine
[44]4-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]ethyl}morpholine
[45]4-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]ethyl}morpholine
[46]2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine
15 [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-yl)propoxy]-1H-pyrazole
[49] 1-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]ethyl}piperidine
[50] 4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}morpholine

[511(2S,6R)-4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}-2,6-
20 dimethylmorpholine

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

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

[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

25 [5714-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N-(2-methoxyethyl)-N-methylbutan-1-

amine

[58] 4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}thiomorpholine



15 In a nore preferred variant of the invention, the sigma |igand of
formula (1) is 4-{245- Methyl -1-(napht hal en-2-y1)-1H pyrazol - 3-yl oxy] et hyl |
nmor phol i rwo 20hi/Es4sar ti cul ar conmpound i s designated in tireTaEPaNPles20f t he
present invention as conpound 63. In a still nore preferred variant of the
i nvention, the sigma ligand of forrmula (1) is 4-{2-

[ 5- Met hyl - 1- ( napht hal en- 2-y1) - 1H pyraztd - 3-yl oxy] et hyl | norphol i ne

hydrochl ori de. 20 Any conpound referred to herein is intended to represent

such specjdqh£€CRNMP E ertal I ahi ons. ol ns. In

parti cul atgghﬁgn(‘g'%ﬁggBF%%gwgé n?%mﬂg’r%ﬁh&ﬁé@rnﬁg&@e@gﬁ I{argél;lcr:ﬁscent res and

t her ef or eylgstihastonen di fferent enantioneric or diastereoneric forns. Thus,
any given conpound referred to herein is intended to represent any one of a
r acemat e, [60iie{16(3.4rdicklopheiny pProvetiy-BeRtmy ralidio- oyl atre]-tiHeytazoebnmeri ¢ f or ns,
and 25 m §5I§1éiﬁ%rfbntehere°f . Likew se, stereoisonmerismor geonetric isonerism
about the’double bond is al so possible, therefore in sone cases the

nol eculze | d exi$t a3 - & )er inS - tar d4Gi.S,JSOTEr S) .
T heSmolbul e oot A B e e R o R v
its own sykateaioneneri sm that could be the same as, or different to, the

stereoi soneri smof the other double bonds of the nolecule. 30 Furthernore,
conpounds[62&f er r ed-{1-43.Aslichiaiophepyd-2t(diathyleminpiehordrosmeliyl-1iipgrazol-4-

st er eoi SOY’IEé'tﬁaridﬁ%l udi ng enantiomers, diastereoi soners, geonetric isomers

and 17 atropisoners of the conpounds referred to herein, and m xtures

thereof, aesqORSIMARYRY(MIHNdIed-DG)SERPRaS- SISy rohSIMENT i ON.
10  [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-yI)-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

or their pharmaceutically acceptable salts, estereoisomers, solvates or a prodrug

thereof.

15 In a more preferred variant of the invention, the sigma ligand of formula (1) is 4-{2-[5-
Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxylethyl}  morpholine. This  particular

compound is designated in the examples of the present invention as compound 63.

In a still more preferred variant of the invention, the sigma ligand of formula (I) is 4-{2-

[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxylethyl} morpholine hydrochloride.

20 Any compound referred to herein is intended to represent such specific compound as
well as certain variations or forms. In particular, compounds referred to herein may
have asymmetric centres and therefore exist in different enantiomeric or diastereomeric
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

25 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
or (Z)-isomer (trans and cis isomers). If the molecule contains several double bonds,
each double bond will have its own sterecisomerism, that could be the same as, or
different to, the sterecisomerism of the other double bonds of the molecule.

30 Furthermore, compounds referred to herein may exist as atropisomers. All the

stereoisomers including enantiomers, diastereoisomers, geometric isomers and



Furthernore, any conmpound referred to herein may exi st as tautomers.

Specifically, the termtautoner refers to one of two or nore structural

i somers ovoaotampsand that exist 5 in equilibriumand areTmpadioiogi7eonvert ed

fromone isonmeric formto another. Common tautomeric pairs are am ne-im ne,

amde-imdic acid, keto-enol, lactamlactim etc. Unless otherw se stated,

t he conpounds of the invention are al st¥ neant to include

i sotopically-labelled forns i.e. conpounds which differ only in the

presence re. i ical | y- i,ch to - npounds

havi ng thgtfr%[ﬁ%bg%n %@?r%ﬁ@@é‘gge@%ﬁ{y ftgrﬁ%ﬁz\’r%& a@g{%{%a{g&eg% %rgast one

hydr ogen etrmidegd withie tieesdopmobthetpresantimveationt he r epl acenent of at | east one

carbon by 13C- or 14C-enriched carbon, or the replacenent of at |east one

ni t rogen byrthiggioem ang keapartd reteredde dexsirt map exinbasiaoiomeans. Soecikicallyvtaet i on.

The Co”poIé?rﬂsta&BF{ePIé?ws% %h%oPIwc} &%gresﬂutcﬁjr sondry 3f ?%oﬁn@SgPd fhesadl y in

15 pharmaceuticall'y acceptable or substantially pure for y
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In a preferred embodiment of the invention, the pain is induced by a chemotherapeutic
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thalidomide and derivatives, and terpenes (terpenoids).

More preferably the drugs derived from platinum are the commercially available
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“Plant alkaloids” (and terpenoids) are alkaloids derived from plants that block cell
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division, their inhibition also arrests cell mitosis. The main examples of plant alkaloids
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"Vinca al kal oi ds" bind to specific sites on tubulin, inhibiting the
assenbly of tubulin into mcrotubules (M phase of the cell cycle). They are
derived fwormtias4gadagascar periw nkl e, Cat harant hus r ofeuEPedFI0NIER y known
as Vinca rosea). The preferred vinca al kal oi ds i nclude Vincristine,

Vi nbl astine, Vinorel bine, and Vindesine. 5 "Taxanes" are derived fromthe
Pacific yew tree, Taxus brevifolia. Takanes enhance the stability of

m crot ubul es, preventing the separation of chronosones during anaphase.

Pref erred. vent

Exanpl es o\%‘; ﬁg%ﬁg\ﬁ& ﬁgr%ngﬁ JSF% Qs"tggf)hm&wq nﬁpﬁ'ln emr{e@%ﬁgﬁﬁ@gﬁ)ﬁjﬁduce
pai n t hat miaotuie g (d\\(}exhaeel O(DIthEt celatede wiTthieytdve deriged flany drelMadbghsearul a (1)
are: 10 1 e [ - NOS| I rouraC|I
5 U o REUPCEeRlR ! Che S e P e O R FAGERORI erepiel iRk C 1)
Act i nonycalhalmdsAMucmrMocrrstl(w)\{inmastimel Vinpre)hineAging Mimdeging, Al a- Cort (r),

Al desl eukin, Al entuzumab, ALIMIA, Alitretinoin, Al kaban-AQ (r), Al keran
(r), ABI-trexageLtaraciedvetirdm tABrﬂmcIflcrue@r free.olgxul bre\dfolari Texanggrenhanmeer i n,

Am f ost i t | e,
A;nab??\o!sgﬁfcyfo{gg?ﬁg lﬁA&éP L ngéin@%%g ﬁ'gg Ar eﬁp%ﬂmn o Cam"}]? ?%S&Jr grrgsi n
(r), Arraaoaph@sg. PrAfe$red|t@<aneswmmnvmpam@dn&@ehtanarmg Dagatekeln (r),

Azaci tidine"BCG BCNU, Bevacizumab, Bexarotene, BEXXAR (r), Bical utam de,
Bi CNU, Bl Exaxelae of chemplhewmpguiin drugsr(by i thadeBuasks)fthat, caBuindidesRai( rthatC225,

S e O R R K e nilwafer
Casoriny (1A B3 AGEN) 8L SRR Ehlo SRANNIA!) o g .

cet uxi mab | or anbuci trovorun1Factor |ne

Corti soneMecc@@tmyéne (@ jVIP @TquTb@puar(mI/estmwmwaﬁﬁcwnth/é@tm@myem)D _
Cyt ar abi ”ﬂdr.%&ﬁ@“p[b‘?u&@%?@ﬁh@ Y4 PSR ®UAga%|eu®(tR|éﬁﬁhz(JHab Rpfrfpazi ne,

EHCtInOHYCIn r bépoetin al Daunonyci n unor ubi ci n, Daunor ubi Cin

hydr ochl oNlt&ﬂthn) ARakaToA Ghi® | P?\'WF@@s@rra‘N' trawretngiso Xasite 6110)18 méeririomn,
Del t a- Cor hgfotddihe, Rﬂe&tﬁ%@?ﬁ (rdifoskiRDi @h’\léglﬂtetqun de, t% %Bnértol\h ®,

Dexanet hasone, DeXxanet hasonée acet at e, nmet hasone s osphat €,

Dexasdfe 6‘{1?3”0@@5@1: Arebinpsycytorng Are)C. Pmar@sp@ Areﬁle&x\rmqex (@o‘b@mﬁ'@I@ Doxi |
(t), DOXOJ’AHQ.H&H é@%ﬁ?ﬁ@!&% !Asbér%@?t 'ATFR %‘aétr(@) Az%&oldﬂ:le BE'(:C (1),

Dur al one é | ence xatin E spar
(t), Enty e\(QqZU"E@l rB@K@’aneEpBE?ﬁW @alBlgﬁlUEWﬂﬂq UBICIRE| oBierﬁllol?SanEr(@w ni a

L- aspar aghpa ﬁt Bort .ermfsufgﬁ Bd%hhésp&@ cEis)Rf%m% L(ahéovoﬁw@%bgm

Et oposi de phospha exi n , Evi'sta Exenest ane, Fareston (t),
Fasl odex @a)nptcre“@ﬁ@ qmptothppmg1r1a§ian¢pltat1lrt@<LﬁaréprTé/I @ar@@alahn(wrmustme

Fl udangbi Rgm tlHQr\/\beérggag&aex & (‘3'@%@"1'% gNéJ @), %%%r(?iéerﬁ@r(ﬁa@ambldme

FI uoxynest er one Folinic Ful'vestrant, G CSF

(t), Gefifl, nF@UXIG@hCIQV&Wﬁﬁ@UCIGeﬁtSQbum@”@ZV@QHm cagior, Geladdhine, 1 Go(tispne
A eevecTM; Q‘P @(9? t) V\@??ﬁ (%%],ﬁﬁ%p%gpr{a%lde C@y':’(g&r%h'(gn @fﬁwﬁfcdﬁgrab gol ony

stinul ating ocyt e macrophage col st atin act or

(0), Hal oh@z@pml (€ytosands dt%p@iytoxeﬂ)® Pesabraine, (l'tJe)ctmp@aneDa(he)poetm alfa,
Hexamet hy, Qﬁll)(ﬁﬂ‘d&g b4 dnordtiéh ( bl n&'}ﬁﬁi%m I‘lﬂjréérﬁorﬁ@[ %?aum) ub %&%ﬂ{atl

Acetate (t) cortisone, I—%a rocortisone so
Hydr o@8r t D%WW (turResadionnRe -Cpxtefr (¢ @Bﬁ@ﬂ%e;ﬂho@@ﬁ@ﬂ@n((ﬂljtlton—tP@ngxlur ea,

| bri t Um) DEPJéﬁétHé%ﬁEb DExH%%H%@oné %H%?é “de({a)netﬂa%ﬁé‘?o%\ e'Jh%é% did, | F\-

al pha, sfam I L-11 | 'mat i ni azo oxami de,

| nterf er oﬁemsoae itht Rexrazaxanal PilAgh (QPE@CC@%] Dgl&j@é) (tk dyocetaxebr Pexikith - 2
(t), I ntepbestsbiRinl boxBlubiddiip&¥dmal, Droxia (t), DTIC, DTIC-Dome (t), Duralone (t),

Efudex (1), Eligard (t), Ellence (t), Eloxatin (t), Elspar (t), Emcyt (1), Epirubicin, Epoetin
30 alfa, Erbitux, Erlotinib, Erwinia L-asparaginase (t), Estramustine, Ethyol, Etopophos (t),
Etoposide, Etoposide phosphate (t), Eulexin (t), Evista (t), Exemestane, Fareston (t),
Faslodex (t), Femara ®, Filgrastim, Floxuridine, Fludara (t), Fludarabine, Fluoroplex (t),
Fluorouracil, Fluorouracil (cream), Fluoxymesterone, Flutamide, Folinic Acid (o), FUDR

(t), Fulvestrant, G-CSF (t), Gefitinib, Gemcitabine, Gemtuzumab ozogamicin, Gemzar



A(r) (interferon alfa-2b), Iressa (r), Irinotecan, |sotretinoin, Kidrolase
(t), Lanacort (t), L- 10 asparaginase (t), LC R (0), Lenalidom de

(Lenol i dawDaed1/jo18480r ozol e, Leucovorin, Leukeran (t), Le®kKirmP2qu)e1720
Leuprolide, Leurocristine (o), Leustatin (t), Liposomal Ara-C (t), Liquid
Pred (t), Lonustine, L-PAM (0), L-Sarcolysin (0), Lupron (t), Lupron Depot
(t), Matulane (t), Maxidex (t), Mechl ot®t ham ne, Mechl or et ham ne

Hydrochl ori de, Medral one (t), Medrol (r), Megace (t), Megestrol, Megestrol

et ot o B U0 adg Vo opt BULASE e RBnl iyl Mol ot e
M t onyci nstinglating fectoo XarEraoniecytbimaerentags ablofy JsfimMag tctor X Hatotestin
(1) Naveltbirero i e AR Qe oy Ha AR blnd B, PR hoabip” @70
Neupogen (t},) HyNeseauvdr Klydrocdd | Acefaten (§)t )Hydredodisane.delydNbqoeisoné r sodibint r ogen
acetat & (BlosrBREboRBEREpribes oPHRR) | MEoheds ()RRt plSER 0, 4
Or apr ed ( Hydrogywsaneritutmomadx dirityrhamaln TiuRat@hi tdaxeicin ®aldbiupairelfex ®, IFN-
L PR BB IRLE L PRIl g P AL Palhpr R BRI )
PEG L- aspalfagntedsron Afarait (P&xXEdon)Reate )ds), anterigukirfhe A yt).dhenewenii 4o airdrofo) |
o A ER LB P b 20y A RO RSB RS08 C)
i npl a0 (ajparPginaeet(holLGR)(0 ), Rakoxidoaide, (Rendlidainile).r Y etrozole, Leucovorin,
Leukeran (1), Leukine (1), Leuprolide, Leurocristine (o), Leustatin (t), Liposomal Ara-C
(1), Liquid Pred (1), Lomustine, L-PAM (o), L-Sarcolysin (o), Lupron (1), Lupron Depot (1),
Matulane (t), Maxidex (t), Mechlorethamine, Mechlorethamine Hydrochloride,
Medralone (1), Medrol ®, Megace (t), Megestrol, Megestrol Acetate (0), Melphalan,

15 Mercaptopurine, Mesna, Mesnex (t), Methotrexate, Methotrexate Sodium (o),
Methylprednisolone, Meticorten (t), Mitomycin, Mitomycin-C (0), Mitoxantrone, M-
Prednisol (t), MTC (0), MTX (o), Mustargen (t), Mustine, Mutamycin (t), Myleran (t),
Mylocel (1), Mylotarg (t), Navelbine (t), Nelarabine, Neosar (t), Neulasta (t), Neumega
(t), Neupogen (t), Nexavar ®, Nilandron (t), Nilutamide, Nipent ®, Nitrogen Mustard (o),

20 Novaldex (t), Novantrone (t), Octreotide, Octreotide acetate (0), Oncospar (t), Oncovin
(t), Ontak (t), Onxal (t), Oprevelkin, Orapred (t), Orasone (t), Oxaliplatin, Paclitaxel,
Paclitaxel Protein-bound, Pamidronate, Panretin (t), Paraplatin (t), Pediapred (t), PEG
Interferon, Pegaspargase, Pedfilgrastim, PEG-INTRON (t), PEG-L-asparaginase,
Pemetrexed, Pentostatin, Phenylalanine Mustard (o), Platinol (t), Platinol-AQ (t),

25 Prednisolone, Prednisone, Prelone (t), Procarbazine, PROCRIT ®, Proleukin (t),
Prolifeprospan 20 with Carmustine implant (t), Purinethol (t), Raloxifene, Revlimid ®,
Rheumatrex (t), Rituxan (t), Rituximab, Roferon-A®, (interferon alfa-2a) Rubex (t),
Rubidomycin hydrochloride (t), Sandostatin ®, Sandostatin LAR (t), Sargramostim,
Solu-Cortef (t), Solu-Medrol (t), Sorafenib, STI-571, Streptozocin, SU11248, Sunitinib,

30 Sutent ®, Tamoxifen, Tarceva ®, Targretin (t), Taxol ®, Taxotere (t), Temodar ®,
Temozolomide, Teniposide, TESPA (o), Thalidomide, Thalomid ®, TheraCys (1),
Thioguanine, Thioguanine Tabloid (t), Thiophosphoamide (o), Thioplex (t), Thiotepa,

TICE ®, Toposar (t), Topotecan, Toremifene, Tositumomab, Trastuzumab, Tretinoin,
Trexall (t), Trisenox (t), TSPA (0), VCR (0), Velban (t), Velcade ®, VePesid (1),
35 Vesanoid (t), Viadur (t), Vidaza (1), Vinblastine, Vinblastine Sulfate (o), Vincasar Pfs (t),



Rheumatrex (t), R tuxan (t), Rituxinmb, Roferon-A(r), (interferon alfa-2a)
Rubex (t), Rubidomycin hydrochloride (t), Sandostatin (r), Sandostatin LAR
(t), Sargwearmostiigds7Sol u- Cortef (t), Sol u-Medrol (t), Sorafraredr/o&lke 571,
Streptozocin, SU11248, Sunitinib, 30 Sutent (r), Tanoxifen, Tarceva (r),
Targretin (t), Taxol (r), Taxotere (t), Tenodar (r), Tenozol om de,

Teni posi de, TESPA (o), Thalidom de, Th&#lom d (r), TheraCys (t),

Thi oguani ne, Thi oguani ne Tabloid (t), Thi ophosphoam de (o), Thioplex (t),

Thi ot I i 184
Tr st ueamiber s Vgl BRg Ninbboine GRPLEFVLEREE T 28T, VB516 YENm
Vel ban ('t ft), X¢dddad@ieXyotax, Zyedes (1)) Zevalin BB, Xiesamd (i) Joladex @, Zdledrgrig acidi daza

(t), \fnb Eb}g |nblast|ne Sul fate (0), Vincasar Pfs (t), 20
\/ncrlstlne norelblne Vinorel bine tartrate (o), VLB (0), VM 26 (0),

VP16 (1) ApHEPIGL bood | MR d o YRS A o 2AABME Il [0 TM 21 necard

(t), Zol adex edroni ¢ aci her drugs used in

st h 5|
A dar 50 AehERS Mo, ADREhRGOBRDUHIRRY, BhSs. Colft G Rig Bintabx
Decapept y Pecailepiat iEtoxatiut iBubisox, Fasloddex Ferarmr @emaehz @uonawpéirtssztin
Grisetin, HEEH gﬁrpt I'stor*nS y%qrgn Mﬁﬁ%ﬂ%eq\ﬂetwgﬂl ?Bme,MRﬂ)\ééléex W\%n

Noval dex, nt’rone, at’in ¢rin, Prostacur, Supréfact, am)X| feno
Funk, TaxBBrapmgoPmcen mmur Selprefacly Eang@r@nﬁUn‘Rﬁ)FFa&@xTaXQtt@fBo§eSt%pes| d,

Xel od Z , Bical utam de,
Bﬁsce)rgl i ngln%éagjtla%@tghgﬁ %%l Qf%ﬁ%ﬁ(?ggﬁ% @@52&8 sgxor :J(t:)iac?namDoget axel ,
Et oposjpd, (Juh¥ert EG’WFOFr%ﬂ%%%@fr@?ole%ﬂlﬁ!a‘nﬂ@e B&Q@Ilﬁ%a@’aﬁkgé {207 &,

Leupr or el | ne, totane, M toxantrone, aclit'axel ,

Penet rexe@lsplaéim aropiadn, Evawsertmm D%@@@uﬁtomaldpt@ﬂ\@rstrwé; Gemsiebise.i ne,
Vi nbl aSt'@%ser‘e’u rﬁhﬁt‘e@&n %%z}{e”q_%%BFb%nn%5l\h RtrBf f&tér‘f‘éﬂ RrSeBRat of

the i nventi on, not her apeutl C rug I's se ecté romtaxanes, Vi nca
al kal oi dsOxalm@@ dadiitaeel, fReomatigked.i Rakfrexrsk t anomsinheor Tiewalur.dorntaelinnd i t s

derivati V@ﬁﬁcrlgfrn%f Q{nﬁggﬂne %r?lgﬁgnérﬁe\/lﬁ@@éﬂé ¢ drug is selected from

paclitaxel, oxaliplatin, cisplatin, vincristine, bortezom b, thalidom de or

| enol I1@amndae rek&r%rm&.Méﬁf&rmeqﬁv&maﬁdthg%ﬂémeifhe%%uf.@?n%p ectwﬁ

chenot her apeuti c Is a taxane, particularly Pac Pac i taxel
(Taxon) i Bxanes. oincaraikalgids. dspgsedeived feamg platinum, bortezomlb or thalldomlde and

its derivatives. Preferably, the chemotherapeutic drug is selected from paclitaxel,

oxaliplatin, cisplatin, vincristine, bortezomib, thalidomide or lenolidamide,

In a more preferred embodiment of the invention, the chemotherapeutic drug is a
20 taxane, particularly Paclitaxel. Paclitaxel (Taxol®) is one of the most effective and
commonly used antineoplasic drugs for the treatment of solid tumours. It has two
serious side effects, myelosupression and peripheral neurotoxicity. The granulocyte
colony-stimulating factor effectively counteracts the neutropenia in most patients.
However, there are no acceptable therapies to prevent or minimize the nerve damage,
25 making neurotoxicity a significant dose-limiting side effect (Rowinsky et al., Semin.
Oncol., 1993a 29 4 Suppl. 3, 1-15; Rowinsky et al., J. Clin. Oncol., 1993b, 11(10),
2010-20; Wasserheit et al., J. Clin. Oncol., 1996, 14(7), 1993-9; Gordon et al., J. Clin.
Oncol., 1997, 15(5), 1965-73; Mielke et al., Eur. J. Cancer, 2006, 42(1), 24-30).
Paclitaxel-induced neurotoxicity typically presents as a sensory neuropathy, with the
30 most common complaints being numbness, tingling, burning pain and cold allodynia
(Rowinsky et al., Semin. Oncol., 1993a 29 4 Suppl. 3, 1-15; Chaudhry et al., Ann.
Neurol., 1994, 35(3), 304-11; Forsyth et al., J Neurooncol., 1997, 35(1), 47-53;
Dougherty et al., Pain, 2004, 109(1-2), 132-42). Sensory symptoms usually start
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drug
curtalled by dose-limiting neurotoxicity. The neurotoxicity induced by this class of anti-

cancer drugs is characterized by a dose-dependent painful peripheral sensory

15 neuropathy presenting with symptoms of neuropathic pain (i.e., numbness, tingling,
burning pain, allodynia and hyperalgesia) in the distal extremities. Oxaliplatin treatment
results in two forms of neurotoxicity: acute and chronic. The acute form occurs in >90%
of patients and may begin during the infusion or within hours of completion, is usually
self-limited, and may be exacerbated by exposure to cold. Chronic neuropathy is

20 cumulative and is most commonly seen in patients who have received total doses 2540
mg/mZ?. Although it is a sensory neuropathy, the intensity can increase to the point that
it impairs physical functions, such as holding objects and writing (Cersosimo RJ., Ann.
Pharmacother., 2005, 39(1), 128-135).

Preferred combinations of the invention comprise the combination of 4-{2-[5-Methyl-1-
25 (naphthalen-2-yl)-1H-pyrazol-3-yloxylethyl}morpholine (compound 63) with a

chemotherapeutic drug selected from Paclitaxel, Oxaliplatin, Cisplatin and Vincristine.

More preferred combinations of the invention comprise the combination of 4-{2-[5-
Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxylethyl}morpholine with Paclitaxel, the
combination of 4-{2-[5-Methyl-1-(naphthalen-2-yl)}-1H-pyrazol-3-yloxylethyl}morpholine

30 with Oxaliplatin and the combination of 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-
3-yloxylethyl}morpholine with Cisplatin.

In additional preferred embodiments, the preferences described above for the different
groups and substituents in the formulae above as well as for the chemotherapeutic

drug are combined. The present invention is also directed to such combinations.
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above for t ) erent "groups and substituents in the formul ae above as
wel | as f devalopingaeasemeadprast of chematesay. conbi ned. The present invention
is also directed to such conbinations. 22 The conbination of the invention
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chenot herapeutic drug is separately or sequentially adm nistered.

imply waxes or fatty acid esters Or preservatives, emulSifiers and/or carriers for
parenteral application. The selection of these auxiliary materials and/or additives and
25 the amounts to be used will depend on the form of application of the pharmaceutical

composition.

The pharmaceutical combination in accordance with the invention can be adapted to
any form of administration, be it orally or parenterally, for example pulmonar, nasally,
rectally and/or intravenously. Therefore, the formulation in accordance with the
30 invention may be adapted for topical or systemic application, particularly for dermal,
subcutaneous, intramuscular, intra-articular, intraperitoneal, pulmonary, buccal,

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



These particular ways of administration are preferably used to prevent the

pai n devel opi ng as a consequence of chenotherapy. 15 In yet another

parti cul awoentiadB4sent , t he chenot herapeutic drug i s admpoirgtresiedetee st, and

then the sigma ligand of fornmula (1) is adm nistered, separately or

sequentially, as defined. This particular way of admnistration is

preferably used to treat the pain deve?bpi ng as a consequence of

chenot herapy 20 The auxiliary materials or additives can be sel ected anmong
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pain developing as a consequence of chemotherapy. This combination for its use in

the prevention or treatment of pain can be administered simultaneously, separately

20 or sequentially. Single or repeated administrations are considered for the prevention or

treatment of pain developing as a consequence of chemotherapy.

Therefore, another aspect of the invention refers to a combination as defined above for

its use in the prevention or treatment of pain induced by chemotherapy.

In a particular embodiment, said combination is used in the prevention of pain induced

25 by chemotherapy.

In another particular embodiment, said combination is used in the treatment of pain

induced by chemotherapy.

In a particular embodiment of the present invention, the pain is peripheral neuropathic
pain, allodynia, causalgia, hyperalgesia, hyperesthesia, hyperpathia, neuralgia, neuritis

30 or neuropathy. More preferably, the pain is cold-allodynia or mechanical allodynia.
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dysfuréti OﬁJFO’tOXtCIT)anSI tory perturbation in the per| pheral or cent ral nervous
systent. Neuropathic pain according to this invention is restricted to the

neur opat hAccqrding te dwulASPhglibdyma’ce eebinétas py paimsiuei tng sfiidesi whichtdaesuse of
a chenot hﬁBlarpcﬁ(ﬁa'gg ﬁ@%ﬁa ddlﬂr?hﬁﬂgbh%f é?s%YﬂcaTBﬁ o'FgﬁFomd E%hyz'@a@oﬁﬁ Ty flA‘sB' S pai n

is the chenot eurotoxicit nore specifrca
per i pher aPreser{@ddt bi@)cAct\;OFdlAGct@ﬂm IAGP @etlmeralA&Jardmatlhlo@ym &' defmed@m ned as

d j | nai-n" (1 ASP,
O abel 11 cat PR ity BEL Y HoRaS 1 BONRRlo RANE BEARRIY nepid
Accor dﬁngsy&bem hend AgRphigrel nqvhegeaic prititio datinadcaga pein indiatkst oreadised by a pai n

initiat ed @"’\Hﬁ%?ﬁ o%fq"f\cﬁ’&l 6'P9tF%s| &ﬁ Q0 Aatidy H MB%%?%%P?& dspsg/%{e%’er al
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perturbation in the peripheral nervous system (1ASP, C assification of
chr oni ¢ péreprdipado BeilEBBricausaliz’ie gefinedze02)syndrodp. of sggiaindd hyming pde | ASP
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Cl assifi CB%&W%QB?@Q%@%E@H% jp Fa’rBQs é@bg ?I) | ASP Pr ess (2002), 210).

According to era gesia ned as "an increased response

to a stimy Eg?td:(mjnﬁ)hth' IAY ;@nge}’algggaf %Hzcﬁf(rle%sg &3 ARFLAdRIds Bné’éri 1ggront e

pal n, 2nd According t
hyper est Blévulys W%Cfdléfrloﬁ@é'|BaBamfuthcﬂé§§e@|3§élﬁ§ﬁﬁiqr\/©ftc)hF@@C @ﬁlanI" aEpigan,

excl udi ng|Adiep ﬂﬁ)z (21/,}‘ P, Cassification of chronic pain, 2nd Edition,
| ASP Press (20%% X 1 §

25 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

30 an increased threshold” (IASP, Classification of chronic pain, 2" Edition, IASP Press
(2002), 212).



According to the I ASP "hyperpathia” is defined as "a painful syndrone
characterized by an abnornmally painful reaction to a stinulus, especially a
repetiti weobimmuB4s3, as well as 30 an increased thresholPdT/EPRAEMP61720
Classification of chronic pain, 2nd Edition, |IASP Press (2002), 212). WO
2011/ 018487PCT/ EP2010/ 061720 25 The I ASP draws the follow ng difference

bet ween "al | odyni a", "hyperal gesi a" amb "hyperpathia” (I ASP, C assification
of chronic pain, 2nd Edition, |ASP Press (2002), 212): Al odynia Lowered

t hreshol d u r | I » response
L esholdy okt AEUSAIN BRPRARR I RROLE o NaET ALY, WIEESTREE, o

| ncreased’ hyesrppatmaé GABRuClessHicdtior shomoeicr i, %ﬁdﬂ@nt WSS treso(20fi2),f er ent

212):
Allodynia Lowered threshold Stimulus and response
mode differ
Hyperalgesia Increased response Stimulus and response rate
are the same
Hyperpathia Raised threshold Stimulus and response rate
Increased response may be the same or
different

5 According to the IASP “neuralgia” is defined as “pain in the distribution of a nerve or
nerves” (IASP, Classification of chronic pain, 2" Edition, IASP Press (2002), 212).

According to the IASP “neuritis” is defined as “inflammation of a nerve or nerves”
(IASP, Classification of chronic pain, 2" Edition, IASP Press (2002), 212).

According to the IASP “neuropathy/neuritis” is defined as “a disturbance of function or

10 pathological change in a nerve: in one nerve mononeuropathy, in several nerves
mononeuropthy multiplex, if diffuse and bilateral, polyneuropathy” (IASP, Classification
of chronic pain, 2" Edition, IASP Press (2002), 212).

In one embodiment of the invention It is preferred that the compound of formula (1) is
used in therapeutically effective amounts. The physician will determine the dosage of
15 the present therapeutic agents which will be most suitable and it will vary with the form
of administration and the particular compound chosen, and furthermore, it will vary with
the patient under treatment, the age of the patient, the type of cancer and pain being
treated. He will generally wish to initiate treatment with small dosages substantially less
than the optimum dose of the compound and increase the dosage by small increments
20 until the optimum effect under the circumstances is reached. When the composition is
administered orally, larger quantities of the active agent will be required to produce the
same effect as a smaller quantity given parenterally. The compounds are useful in the
same manner as comparable therapeutic agents and the dosage level is of the same

order of magnitude as is generally employed with these other therapeutic agents.



5 According to the ASP "neuralgia” is defined as "pain in the distribution
of a nerve or nerves" (I ASP, Cassification of chronic pain, 2nd Edition,

| ASP Presw0o(28000%487212). According to the | ASP "neuriti CTiEP2ad6f0617e@ as
"inflammati on of a nerve or nerves" (IASP, C assification of chronic pain,
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| arger quantities of the active agent will be required to produce the sane
effect as a smaller quantity given parenterally. The conmpounds are useful
in the saBXampleser as conparabl e therapeutic agents and the dosage |level is
of the sane order of magnitude as is ?qe1nerally enpl oyed with these ot her
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of application, ){Ige condition and severity of the disease. A preferred
dosage regi ne of conprisesog}lNa&m nistration of a co Qu-n\d of formula (I)
wi thin a range of O-SW ng/ g and of the c enapeutic drug froms5
0.15 to 15 ng/ kg and IR s adm nistered daily i ene or several doses. The
fol | owi ng exanpl es ahd 1 gures are—sereby illUstrativesf certain

enbodi nents of the invgnty on and cawonebrbe congfdgred as restricting it in
any way. Exanples 10 B#nple 1. Synthesis of
4-{2-[5- Met hyl - 1- (napht hgl’en- 2-y1) - 1H pyr azol - 3- oxy] et hyl ) norpholine
(compound 63) and itsclg%ggugggg oride salt Compound 63-HCI

Compound 63 can be can be prepared as disclosed in the previous application
15 WO02006/021462. Its hydrochloride can be obtained according the following procedure:

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

crystallization by concentrating. Both crystallizations taken together yielded 5,24 g (63
20 %) 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).

HPLC purity: 99.8%

25



Conmpound 63. HCI Compound 63 can be can be prepared as disclosed in

the previous application 15 W2006/021462. Its hydrochl ori de can be

obt ai ned wocoridiigg7t he fol | owi ng procedure: Conpound 63PCH/EP019N61ITAG
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sonme mnutes and evaporated to dryness. The residue was crystallized from
i sopropanol. The nother liquors fromt2¥e first crystallization afforded a
second crystallization by concentrating. Both crystallizations taken
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(m 2H), 3,75 (m 2H), 3,55-3,4 (m 4H), 3,2 (m 2H), 2,35 (s, 3H). HPLC
purity: 9CoBPmonpracesiupés 2. Assessnent of the preventive and curative
antiallodynic effect of conmpound 63 in a nodel of paclitaxel-induced
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this process the difference in development of allodynia was determined using wild-type

mice and sigma 1-receptor knock-out-mice.

Mice weighing 25-30 g were used. The animals were housed in colony cages with free

20 access to food and water prior to the experiments. They were maintained in
temperature- and light-controlled rooms (22 + 1 °C, lights on at 08.00 h and off at 20.00
h, air replacement every 20 min). Testing took place during the light phase (from 9.00 h
to 15.00 h).

Paclitaxel was dissolved in a solution made up of 50% Cremophor EL and 50%
25 absolute ethanol to obtain a concentration of 6 mg/ml. This paclitaxel solution was
conserved at —20 °C during a maximum of 14 days and was diluted in normal saline
(NaCl 0.9%), just before administration, to a final concentration of 2 mg/10 ml. The
vehicle of paclitaxel was diluted at the time of injection with saline (NaCl 0.9%) in the

same proportion as the paclitaxel solution.

30 Paclitaxel (2 mg/kg) was administered intraperitoneously (i.p.), in a volume of 10 ml/kg,
once per day for five consecutive days. Therefore, the cumulative dose was 10 mg/kg

per mouse. In the control group the vehicle of paclitaxel was administered following the
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experiments was very unusual, a cut-off time of 10 s was used for each trial.

To elucidate the time-course of paclitaxel-induced cold allodynia in control mice, the
animals were tested previously to the paclitaxel administration (pretreatment value, 3
days before first paclitaxel-treatment) and on different days (days 7, 10, 14, 17, 21 and

30 24) after the first paclitaxel or vehicle injection.

The same procedure was followed to compare sigma-1-knock-out mice to wild type
mice, thus elucidating the time-course of paclitaxel-induced cold allodynia in control

mice. Accordingly, the animals (two equal groups of knock-out and wild-type mice were
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Procedure for assessment of mechanical allodynia. To assess mechanical
allodynia, paw withdrawal thresholds were measured using a Dynamic Plantar
Aesthesiometer (Ugo Basile, Italy). The electronic Von Frey device employs a single
25 nonflexible filament which applies a progressively increasing force (from 0 to 10 g)
against the plantar surface of the hind paw over a 20 s period. The nocifensive
withdrawal reflex automatically turns off the stimulus and the mechanical threshold
value is showed in a screen. The day of the experiment, mice were placed individually
in test compartments (9 x 9 x 14 cm) with a wire mesh bottom and allowed to
30 acclimatize to them for 2 h. After habituation, each mouse was tested three times

alternately in each hind paw.

To elucidate the time-course of paclitaxel-induced mechanical allodynia in control mice,

the animals were tested previously to the paclitaxel administration (pretreatment value;
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compound 63 or saline was injected s.c. and paw withdrawal latencies were assessed
20 again 30, 60, 90, 120 and 180 minutes after the injection. Most animals (96 %) treated
with paclitaxel showed a reduction of the mechanical threshold; those animals that did
not show mechanical allodynia were not used to test the effect of compound 63 on the

expression of paclitaxel-induced mechanical allodynia.

25 Results on cold-allodynia
A) Time course of cold allodynia induced by paclitaxel in control mice.

Animals were treated once daily from days 1 to 5 with paclitaxel (2 mg/kg) or its vehicle
via i.p. The duration of hind paw licking/biting in the acetone test was recorded 3 days
before (PRE) and at several days after the first injection of paclitaxel or its vehicle.
30 Each animal was tested only in one nociceptive model. The values obtained on the pre-
treatment day in paclitaxel- and vehicle-treated animals were not significantly different

in the acetone test. Administration during 5 days of paclitaxel-vehicle did not
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first injection of paclitaxel. On that day, duration of hind paw licking/biting was recorded
immediately before (time 0) and at several times (60, 120 and 180 min) after the

injection of compound 63 or saline.

25 The duration of paw licking/biting on day 10, before the treatment with the tested drug
or saline, were significantly different from their values on pre-treatment day in all
groups of animals treated. As expected, paclitaxel induced a cold allodynia 10 days
after its first injection. A single s.c. injection of saline on day 10 did not significantly
modify the expression of paclitaxel-induced cold allodynia. The acute treatment with

30 various amounts of compound 63 (32-128 mg/kg) inhibited the expression of paclitaxel-
induced cold allodynia. This effect of compound 63 was dose-dependently, significantly

different from that of saline (Fig. 2).
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As expected, the group of animals treated s.c. with saline 30 min before each dose of
paclitaxel developed cold allodynia (manifested by an increase in the duration of
acetone-induced paw licking/biting) when evaluated during 24 days after the first dose
of paclitaxel was administered (Fig. 4). Further, the maximum cold allodynia was found

25 on days 10-14 after the first dose of the antineoplastic (Fig. 4).

Co-administration of paclitaxel (2 mg/kg, i.p.) and the o4 receptor antagonist compound
63 (64 mg/kg, s.c.) inhibited the development of cold allodynia induced by paclitaxel
(Fig. 4).

E) Effect of co-administration of paclitaxel-vehicle and compound 63 on the

30 response to acetone.

Mice were treated once daily from days 1 to 5 with an s.c. injection of compound 63 (64

mg/kg) or saline 30 min before each i.p. injection of paclitaxel vehicle. The response
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force 34
10 F) Effect of paclitaxel and paclitaxel-vehicle in wild type and sigma-1 receptor

knockout mice.

Animals were treated once daily from days 1 to 5 with paclitaxel (2 mg/kg) i.p. The
duration of hind paw licking or biting in the acetone test were recorded 3 days before
(PRE) and on several days after the first injection of paclitaxel. The duration of
15 acetone-induced paw licking/biting before (PRE) the treatment with paclitaxel was very

similar in wild type and sigma-1 knockout mice (Fig. 6).

The response to acetone (duration of hind paw licking/biting) was increased in wild-
type mice from days 7 to 21 after the first dose of paclitaxel (Fig. 6). In contrast, the
duration of acetone-induced licking/biting was not modified by paclitaxel treatment in o4
20 receptor knockout. Consequently, o4 receptor knockout mice did not express and/or did

not develop paclitaxel-induced cold allodynia.

On the other hand, the animals treated with paclitaxel-vehicle did not develop cold
allodynia (Fig. 7) and the response to acetone of paclitaxel-vehicle-treated animals was

the same in wild type and o4 receptor knockout mice (Fig. 7).
25
Results on mechanical allodynia
G) Time course of mechanical allodynia induced by paclitaxel in control mice.

Animals were treated once daily from days 1 to 5 with paclitaxel (2 mg/kg) or its vehicle
i.p. The threshold force for hind paw withdrawal in the Dynamic Plantar Aesthesiometer
30 were recorded 3 days before (PRE) and on several days after the first injection of
paclitaxel or its vehicle. Administration of paclitaxel (2 mg/kg, i.p., during 5 days)

induced mechanical allodynia in mice, since it significantly reduced the threshold force



for paw withdrawal in the Von Frey test on day 10, in conparison with both
the pretreatnent day val ue and the val ue obtained the sane day in the

pacl i t axevovehiwaB#7treated animals (Fig. 8). Therefore, PChEPRINAcL720f
conpound 63 on the expression of mechanical allodynia was tested on day 10.
In contrast to cold allodynia results, only 5 about 4% of mce treated with
paclitaxel were considered non-respond® animals; i.e. their nechani cal

t hreshol d val ues on day 10 were not | ower than their pretreatnent val ues
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si gni fi capllédyniadi fy the expression of pacl it axel -i nduced 20nechani cal
allodynia (Fig. 9). An acute treatnent wth conpound 63 (64 ng/kg, s.c.)
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J) Effect of paclitaxel and paclitaxel-vehicle in wild type and signa-1
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paw wi t hdr awa nam c Pl ant ar esi oneter was recorded 3 days

before (PBEéff@adopeo.%%ﬁﬁaleﬁ%MStrﬁf tRbshdla ffo'rée%tfoﬂ mrrapphwnwﬁhdmuafaxel or
its vehicle. The threshold force for paw w thdrawal before (PRE) the 10

t r eat nent p%'ttﬁxﬁia@hiq%d(épte\ﬂa'glc\?ery similar in wild type and sigm-1
knockout mce (Fig 1). The threshold force for paw w t hdrawal was
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hind paw withdrawal was recorded in each animal 3 days before (PRE) and 10 days
after the first injection of paclitaxel vehicle. On that day, paw withdrawal latency was
recorded immediately before (time 0) and at several times (30, 60, 90, 120 and 180
30 min) after the injection of compound 63 or saline. As expected, none the groups of
animals treated with paclitaxel-vehicle developed mechanical allodynia (i.e. they did not
show a decrease in the threshold force necessary to induce hind paw withdrawal) when

evaluated 10 days after the first dose of paclitaxel-vehicle was administered (Fig. 10).



for paw wit hdrawal was not significantly changed by paclitaxel treatnent in
C71 receptor 15 knockout mce (Fig. 11). Therefore, the animls devoid of
C71 recepvonodids4sot express and/or did not devel op paclcrarediondeeced
mechani cal all odynia. The nechanical threshold of wild type and Crl
receptor knockout mce was not significantly different before (PRE) and
after paclitaxel-vehicle adm nistrati a3 (Fig. 12). These data indicate that
C71 receptor knockout mce are able to respond nornmally to a 20 nechani cal
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Sprague-Dﬁ;v&é rats (CERJ, France), weighing 136-169 g at the begi nning of
t he exper nt& phase (first admnistration of conpounds on D 2), were
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ad | i bt ukneekssgenice st andard pel |l eted | aboratory chow and water throughout
the study. 36 Distilled water was used as Oxaliplatin vehicle. 0.5%
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11).
The threshold force for paw withdrawal was significantly reduced in wild-type mice from
days 7 to 10 after the first dose of paclitaxel (Fig. 11). In contrast, the threshold force
for paw withdrawal was not significantly changed by paclitaxel treatment in 61 receptor
15 knockout mice (Fig. 11). Therefore, the animals devoid of o1 receptor did not express

and/or did not develop paclitaxel-induced mechanical allodynia.

The mechanical threshold of wild type and o1 receptor knockout mice was not
significantly different before (PRE) and after paclitaxel-vehicle administration (Fig. 12).
These data indicate that o1 receptor knockout mice are able to respond normally to a

20 mechanical punctate stimulus.

Example 3. Assessment of the preventive and curative antiallodynic effects of

compound 63 in a chronic model of oxaliplatin-induced neuropathy in rats.
Common procedures

25 Sixty male Sprague-Dawley rats (CERJ, France), weighing 136-169 g at the beginning
of the experimental phase (first administration of compounds on D-2), were used. Rats
were housed in a temperature (19.5°C - 24.5°C) and relative humidity (45 % - 65 %)
controlled room with a 12 h - light/dark cycle, with ad libitum access to standard

pelleted laboratory chow and water throughout the study.

30 Animals were housed 3 or 4 per cage and a four-days acclimation period was observed

before any testing. Each rat was identified by tail markings.



G oup 4: Conpound 63 20 ng/kg, i.p. (daily x 8) / Oxaliplatin 3 ng/kg, i.p.
(n=10) G oup 5: Conmpound 63 40 ng/ kg, i.p. (daily x 8) /

Oxal i pl atwo 281wmg848g, i.p. 15(n=10) G oup 6: Conpound 6BCEEPagbloGL726 . p.
(daily x 8) / Oxaliplatin 3 ng/kg, i.p. (n=10) 0.5% HPMC, conpound 63 and
Oxaliplatin were intraperitoneally injected (10 m/kg). Al treatnents were
adm nistered in a coded order when it 3& possible. 20 Conpound 63
preparation was nade freshly everyday and the preparati on was used during
t he nor ni . - f a | ween
pot h acm hufRGERE P4 REAP RS ORliplaf ARME d5RSHEoR IR AefianiR

peri pher a[HRPMG) opatisgd amsompalndé® vepicleepeat ed i ntraperitoneal injections of
Oxaliplatin (3 nmg/kg, i.p.) 3 times a week at days (D) 0, 2, 4, 7, 9, 11
and 14 (7P2&iipdldeata dhiegepsingl Sydtases: Sigmafigt kgftwarepvgrsioand.faBBESHeS@ertcest ed 2

times duri e i,t\h conpound 63 (i.e. D8 and D15) and once 24 h
after congpg\f/%'rghéék?ﬁﬁtreeﬁ%nt with conmpound 63 (i.e. D16). 37 injection of

Oxal i plsat S%@%W&QP&%%CH%% i”Em969Wtﬂ§fS§lﬁfg;t he last Oxaliplatin

i njection er to assess t apeutic effect of conmpound
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first testing day unti| I"as n i njection
(D15). Ani nmal s(®xlliplatin mehicle) (nk@0)XOxal i pl atin-treated group were dosed daily
wi th the conmpound 63 vehicle (0.5% HPMC, 10 m/kg) fromthe first testing
day (D8) unte | Gtdup 2dy5%fHRVICt he (testtd @rapaypdatehicla) ijxetipletin BDYAKD, i.p.
During the dai %155 eat nent, conpound 63 and 0. 5% HPMC were adm ni stered
during 10 the rni ng whereas Oxaliplatin was adm nistered on the

af terngon. Regardi ng. | r trea b C . Wi t e conpound
63, t ﬂg tinme s%{an P g'e{:%.g%mﬂfgt%h @dﬁgﬁﬁ%['Ea{Bﬁgn}s%\A)a/seogalﬂog%tr"}g@ r&{w’n'd)'t he day
of Oxaliplatin(t=1@at nent, aninmals were dosed with the conpound 63 30 mn
before Oxaliplatin injection. During the testing days (i.e. D8, D15),
conpound 63 eanGrdup5% EBNBouvet 63 120 engykignii.pt éfadlg Xx38) MOxaledtdr 8 mpkgt est . Col d
al | odyni a was gnszqﬁ?sed by neasuring the responses to thernmal

non- noci ceptive stinmulation (acetone test) on D38, D15 and D16. Cold

a nggw a vas BASRSSeloBbit BRIt Biliy o B) § WnbisRt 5 hgA§NEY. ©f
15 (n=10)
e Group 6: Compound 63 80 mg/kg, i.p. (daily x 8) / Oxaliplatin 3 mg/kg, i.p.

(n=10)

0.5% HPMC, compound 63 and Oxaliplatin were intraperitoneally injected (10 ml/kg).

All treatments were administered in a coded order when it is possible.

20 Compound 63 preparation was made freshly everyday and the preparation was used
during the morning and the aftemoon for the group treated twice a day. Between both

administrations, the preparation was stored at +4°C.

Chronic peripheral neuropathy was induced by repeated intraperitoneal injections of
Oxaliplatin (3 mg/kg, i.p.) 3 times a week at days (D) 0, 2, 4, 7, 9, 11 and 14 (7
25 injections,Total dose = 21 mg/kg, i.p.).

Animals were tested 2 times during treatment with compound 63 (i.e. D8 and D15) and

once 24 h after completion of treatment with compound 63 (i.e. D16).

In order to assess the preventive effect of compound 63, the compound was

intraperitoneally administered (10 ml/kg) from 2 days before the first intraperitoneal



wi t hdrawal was neasured after application of a drop of acetone to the

pl antar surface 20 of both hindpaws (reaction tinme) and the intensity of

t he responeeowdassscored (cold score). Reaction tine to rhe/Rpoabiony2ef f ect
of acetone was neasured within 20 sec (cut-off) after acetone application.
Responses to acetone were al so graded to the following 4- point scale: O
(no response); 1 (quick withdrawal, fl3ck of the paw); 2 (prolonged 25

wi t hdrawal or marked flicking of the paw); 3 (repeated flicking of the paw

with |ickjng., i$J-RY) ' t . |1 re
expr essediiBh ofichafifing STaRTTD-HFIRRI MG o BNast GRBBRY (Sl
required {%licit paw reaction (nean of 6 nmeasures for each rat together
SEM . 30- The cunul ative cold score defined as the sumof the 6 scores for

each rat IR3®rdandtot hesarextheuthepassitio| effest of ecdmaaugd 183,( thepeamedurfd ivesi ng and

l'icking o Wi b EFmAﬁ, h t | Xetlbials).  Stajeh Stic
signifi caﬁggb%']g?%ag Ne |§t‘r8£béj$€@ 8?@&@?}“ 'EILSE t€§é| %cqag-@gzjb{éldmérdoa&p was
det er nbnedftdrythe lashOxaliplatiRapectioodDNVeRsur es ANOVA on Ranks fol | owed, when the

F 5 value is significant, by an appropriate post-hoc conparison
( Bonf er r oAhimals kglonging iorife Sixglini@inatreated guoap averd Hesesi dpily Witb A eorheareld was p

< 0.05. SkatLstikcalzoa J S t S ults on
oxal 1 pi a T3 oAbk (GEoPARMIE Ih AL HORNe i bt BER P Bk b B el ER) 11 B
shown i n RishQraliplatip injection4D18)xal i pl atin i nduced col d all odyni a as evi denced

by the significant decrease in the reaction tine of paw withdrawal after
acet one agprlm@mei dailyi treatment) comp e DrAd 041 %atHRME eeie edministereddduringg t he

Line_qQur 8 md il ELAACEIRSN MRURRL LRI bABInbbsant from DB (- 19%
p<0.01) to Dni%- (1%" 3 %é p< W? aangir Dle6 % gdg]% 8<g.r%81) as conpared to the
HPMC/ di st Rkl &dingah&bnidF 3R t84Ptwice a day with the compound 63, the time spent

between both administrations was 8 hours. During the day of Oxaliplatin treatment,

animals were dosed with the compound 63 30 min before Oxaliplatin injection.

During the testing days (i.e. D8, D15), compound 63 and 0.5% HPMC were

15 administered 30 min before the test.

Cold allodynia was assessed by measuring the responses to thermal non-nociceptive

stimulation (acetone test) on D8, D15 and D16.

Cold allodynia was assessed using the acetone test. In this test, latency of hindpaw
withdrawal was measured after application of a drop of acetone to the plantar surface
20 of both hindpaws (reaction time) and the intensity of the response was scored (cold

score).

Reaction time to the cooling effect of acetone was measured within 20 sec (cut-off)
after acetone application. Responses to acetone were also graded to the following 4-
point scale: 0 (no response); 1 (quick withdrawal, flick of the paw); 2 (prolonged

25 withdrawal or marked flicking of the paw); 3 (repeated flicking of the paw with licking or
biting).

For each experimental group, the results were expressed as:

- The reaction time defined as the time expressed in sec required to elicit paw

reaction (mean of 6 measures for each rat together + SEM).

30 - The cumulative cold score defined as the sum of the 6 scores for each rat

together + SEM. The minimum score being 0 (no response to any of the 6 trials)



15 A'1.) Preventive treatnment with conpound 63 Conpound 63,
intraperitoneally given twice a day at 40 ng/kg fromD-2 to D15, induced a
benefi ci avoebfigas4sduri ng the tine course as shown in Fi gOTEPXB0/0T208, this
effect was | ess marked but remai ned statistically present on D15 and on
D16, 24 hours after conpletion of the treatment with conmpound 63. 20 A 2.)
Curative treatnment with conpound 63 Ami8al s were dosed the first tine with
conmpound 63 at 20 ng/ kg, 40 ny/ kg and 80 ng/ kg intraperitoneally on D8,

duri ng the 111 Sho 4 AR08 Be. delfe 16 SRBLARS hibAd LABLIRAL 21| Y

until D15 (I as m ni s ese experi ment i ons i gure
14), a dose-r ebitingdf WmeMS)fdiltfssxvajs) | ndeed, the | owest dose (i.e. 20
ng/ kg, i.p.) 25 induced a | ow effect throughout the study. However, the
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on D16 (150@ usin®@SigewSiat software. 0. 9 sec, p < 0.05). B) Acetone test /
Cumul ative cold score 39 On D8, as shown in Figures 15 and 16, Oxaliplatin
i nduced aResulinohoxaliplatindediged dadd gliadyniai ve col d score, highly correl ated
with the decrease in the reaction tinme of paw withdrawal. Due to the
cont i nuat AbAcetonetestaRadacipatime t reat ment, the cunul ative cold score
reached a maxi mumeffect on D15 (7.0 1.2 vs 1.4 0.4, p<0.001) and
5r enailRedAsshewr in tiguiey 13iangi ¥ Exatiplain ipdecedacofd alpdgnig s eviglengediby fheo. 001) .
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(- 36%, p<0.001) as compared to the HPMC/distilled water-treated group.
15 A.1.) Preventive treatment with compound 63

Compound 63, intraperitoneally given twice a day at 40 mg/kg from D-2 to D15,
induced a beneficial effect during the time course as shown in Figure 13. On D8, this
effect was less marked but remained statistically present on D15 and on D16, 24 hours

after completion of the treatment with compound 63.
20 A.2.) Curative treatment with compound 63

Animals were dosed the first time with compound 63 at 20 mg/kg, 40 mg/kg and 80
mg/kg intraperitoneally on D8, during the first testing day and then, they received the
treatment daily until D15 (last administration). In these experimental conditions (Figure
14), a dose-related effect was observed. Indeed, the lowest dose (i.e. 20 mg/kg, i.p.)
25 induced a low effect throughout the study. However, the middle dose (i.e. 40 mg/kg,

i.p.) induced an intermediate effect throughout the study.

Regarding the highest dose (i.e. 80 mg/kg, i.p.), a highly significant increase in the
reaction time of paw withdrawal was observed as compared to the 0.5% HPMC /
Oxaliplatin-treated group (19.1 £ 0.3 sec vs 14.7 £ 0.9 sec, p < 0.001). The beneficial

30 effect observed on D8 remained statistically present on D15 (17.5+ 0.5sec vs 11.5
1.6 sec, p <0.01)and on D16 (15.5 + 1.0 sec vs 11.5 £ 0.9 sec, p < 0.05).

B) Acetone test / Cumulative cold score



10 D16) closer to the val ues observed anong the HPMC/ distilled

wat er-treated group than those obtained with the HPMC / Oxaliplatin-treated
group (Fiwore11163487B. 2. ) Curative treatnent w th conmpoumrdT@&P2010@etTpOound 63,
intraperitoneally adm ni stered at 20 ng/ kg, 40 ng/ kg and 80 ngy/ kg from D3
to D15, also induced a dose-related effect in the cunulative cold score
(Figure 1516). On D8, whereas the | owe3d dose of conmpound 63 (i.e. 20

ng/ kg, i.p.) exhibited a low effect (4.3 0.6), the highest dose (i.e.
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m nutes after drug adm nistration. On those days, rats were placed
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the 0.5% HPMC / Oxaliplatin-treated group). On D15, the antiallodynic effect is

20 maintained at the highest dose (1.8 = 0.3, p<0.001) and only decreased on D16, 24

hours after the last injection of compound 63 (3.1 £ 0.6, p < 0.05).

0. 05)

Regarding the intermediate dose (i.e. 40 mg/kg, i.p.), it induced an intermediate effect
with values of cumulative cold score bounded by those obtained with the
HPMC/distilled water-treated group and those obtained with the HPMC / Oxaliplatin-

25 treated group, as observed in the reaction time of paw withdrawal (Figure 16).

Example 4. Assessment of the preventive and curative antiallodynic effects of

compound 63 in a chronic model of cisplatin-induced neuropathy in rats.
Common procedures

30 Male Wistar rats (250-300 g) were obtained from Harlan-Iberica (Barcelona,
Spain).Upon arrival to our laboratory, animals were stored in standard transparent

cages (40 x 28 x 25 cm) in environmentally controlled conditions (temperature=20



15 days before assessnent. Calibrated von Frey Hairs (0.9, 1.4, 2.1, 2.5
3, 4, 5.5 7.5, 8, 10.5, 13, 14, 15, 17, 25, 27, 32 and 40 g) were applied
to the plwotari/as4sect of each hi ndpaw, from bel ow t he nmesh/HPR@o617B®mChH
stinmulus was applied for approximately 1 s with an interstinulus interval

of approximately 3 s. Only robust and i medi ate w thdrawal responses from
the stinmulus were recorded. A positived®0 result was considered when 3 or
nore withdrawal responses were obtained fromb5 consecutive trials with each
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administration. On those days, rats were placed individually on an elevated iron

mesh in a clear plastic cage and were allowed to adapt to the testing environment
for at least 10 min. Habituation to this environment was also performed on the two
15 days before assessment. Calibrated von Frey Hairs (0.9, 1.4, 2.1, 2.5, 3, 4, 5.5, 7.5,
8, 10.5, 13, 14, 15, 17, 25, 27, 32 and 40 g) were applied to the plantar aspect of
each hindpaw, from below the mesh floor. Each stimulus was applied for
approximately 1 s with an interstimulus interval of approximately 3 s. Only robust
and immediate withdrawal responses from the stimulus were recorded. A positive
20 result was considered when 3 or more withdrawal responses were obtained from 5
consecutive trials with each monofilament. Mechanical allodynia was defined as a

significant decrease in von Frey hair threshold evoked by mechanical stimuli.

Results on cisplatin-induced mechanical allodynia
25 Acute treatment of compound 63

As expected, cisplatin administered once a week induced a progressive significant
reduction in von Frey pressure response in the control group that was clear at
weeks 3 and 4. Acute administration of 64 mg/kg of compound 63 on week 5

reverted the effect induced by cisplatin to basal levels (Fig. 17).
30 Preventive treatment with compound 63

Cisplatin administered once a week for 5 weeks induced a reduction in von Frey

pressure response. After last cisplatin administraton, on week 5, this parameter



al kyl, substituted or unsubstituted cycl oal kyl, substituted or
unsubstituted al kenyl, 10 substituted or unsubstituted aryl, substituted or
unsubst i twDedl1ang4sal kyl , substituted or unsubstituted neaTAPMALGLT20

het er ocycl yl, substituted or unsubstituted aromatic heterocyclyl,
substituted or unsubstituted heterocyclylalkyl, -COR3, -0(0)0 R8, -

C(0) NR8R9, -CH=NR8, -ON, -0OR8, -0C(0)R8, -S(0)1-R8 , -NRBR9, -NR8C(0)R9, -
NC2, -N=CR8R9, and hal ogen; 15R2 is selected fromthe group formed by
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cycl oal kyl, substituted or unsubstituted al kenyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylal kyl, substituted or
unsubstituted, aromatic or non-aromatic 43 heterocyclyl, substituted or
unsubstituted heterocyclylal kyl, -COR8, -C(0)OR8, - C(0)NR8R9, -CH=NRS,
-ON, -OR8, -0C(0)R8, -S(0)1-R8 , -NR8R9, -NR8C(0)R9, - N2, -N=0OR8R9, and
hal ogen, or together they forma optionally substituted fused ring system
5R5 and R6 are independently selected fromthe group forned by hydrogen,
substituted or unsubstituted al kyl, substituted or unsubstituted
cycl oal kyl, substituted or unsubstituted al kenyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylal kyl, substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl, substituted or
unsubstituted heterocyclylalkyl, -00 R8, -0(0)0 R8, - 10 C(0)NR8R9,
-CH=NR8, -ON, -OR8, -0C(0)R8, -S(0)1-R8 , -NRBR9, -NR8C(0)R9, - N2,
-N=OR8R9, and hal ogen, or together form wth the nitrogen atomto which
they are attached, a substituted or unsubstituted heterocyclyl group; nis
selected from1, 2, 3, 4, 5, 6, 7 and 8; t is 1,2 or 3; 15R8 and R9 are
each independently sel ected from hydrogen, substituted or unsubstituted

al kyl, substituted or unsubstituted cycl oal kyl, substituted or
unsubstituted al kenyl, substituted or unsubstituted aryl, substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl, substituted or
unsubstituted al koxy, substituted or unsubstituted aryl oxy, and hal ogen;
200r a pharmaceutically acceptable salt, isonmer, prodrug or solvate
thereof. 2. A conbination according to claiml1l, wherein RL is selected from
H, -00R8 and substituted or unsubstituted alkyl. 3. A conbination according
toclains 1 or 2, wherein R2 is H or alkyl.
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CLAIMS

1.

A combination of at least one sigma ligand and at least one chemotherapeutic drug
for simultaneous, separate or sequential administration, wherein the sigma ligand

has the general formula (1):

Fﬁs
e
VN o, A
/
N, ! R,
Rs
Ry

(1

wherein

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 non-aromatic heterocyclyl, substituted or unsubstituted aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORg, -
C(O)NRgRg, -CH=NRg, -CN, -ORg, -OC(O)Rs, -S(O)-Rs , -NRgRg, -NRgC(O)R,, -
NO,, -N=CRgRg, and halogen;

R, is selected from the group formed by hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted
or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted or
unsubstituted heterocyclylalkyl, -CORg, -C(O)ORg, -C(O)NRgRg, -CH=NRg, -CN, -
ORg, -OC(O)Rg, -S(O)-Rs , -NRgRg, -NRgC(O)Ry, -NO,, -N=CRgRy, and halogen;

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

unsubstituted arylalkyl, substituted or unsubstituted, aromatic or non-aromatic
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heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORg, -
C(O)NRgRg, -CH=NRg, -CN, -ORg, -OC(O)Rs, -S(O)i-Rs , -NRgRg, -NRgC(O)Rg, -NO, -
N=CRgRg, and halogen, or together they form a optionally substituted fused ring
system,;

Rs and Rg are independently selected from the group formed by hydrogen, substituted
or unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted, aromatic or non-aromatic heterocyclyl,
substituted or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORg, -C(O)NRgRg, -
CH=NRg, -CN, -ORg, -OC(O)Rs, -S(O)-Rs , -NRgRg, -NRgC(O)Rg, -NO,, -N=CR3R,,
and halogen, or together form, with the nitrogen atom to which they are attached, a

substituted or unsubstituted heterocyclyl group;
n is selected from 1, 2, 3, 4, 5, 6, 7 and 8;
tis1,2or3;

Rg 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, and halogen;
or a pharmaceutically acceptable salt or isomer thereof; and

the chemotherapeutic drug is selected from the group formed by taxanes, vinca

alkaloids, drugs derived from platinum and thalidomide.

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

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

A combination according to any preceding claims, wherein R; and R, together form a
fused naphthyl ring system.

A combination according to any preceding claims, wherein Rs and Rg together form a
morpholine-4-yl group.

A combination according to any preceding claims, wherein the sigma ligand of formula
() is 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl} morpholine, or a
pharmaceutically acceptable salt or isomer thereof.
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14.

15.

44

A combination according to any preceding claims, wherein the sigma ligand of formula
() is 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl} morpholine
hydrochloride.

A combination according to any preceding claims, wherein the chemotherapeutic drug
is selected from the group formed by paclitaxel, oxaliplatin, cisplatin, vincristine, and
thalidomide.

A combination according to any preceding claims, wherein the combination comprises
4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxylethyl}  morpholine and a
chemotherapeutic drug selected from paclitaxel, oxaliplatin or cisplatin.

A combination as defined in any of claims 1 to 9 for its use in the manufacture of a
medicament.

A combination as defined in any of claims 1 to 9 for its use in the prevention or
treatment of pain induced by chemotherapy.

A combination according to claim 11, wherein the pain is selected from peripheral
neuropathic pain, allodynia, causalgia, hyperalgesia, hyperesthesia, hyperpathia,
neuralgia, neuritis and neuropathy.

A compound of formula (I) as defined in any of claims 1 to 7, or a pharmaceutically
acceptable salt or isomer thereof, for its use in the treatment or prevention of pain
induced by chemotherapy, wherein the chemotherapeutic drug is selected from the
group formed by taxanes, vinca alkaloids, drugs derived from platinum and
thalidomide.

A compound according to claim 13, or a pharmaceutically acceptable salt or isomer
thereof, for its use in the prevention of pain induced by chemotherapy, wherein the
chemotherapeutic drug is selected from the group formed by taxanes, vinca alkaloids,
drugs derived from platinum and thalidomide.

A compound according to claims 13 or 14, wherein the pain is selected from peripheral
neuropathic pain, allodynia, causalgia, hyperalgesia, hyperesthesia, hyperpathia,

neuralgia, neuritis and neuropathy.



