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USE OF SIGMA LIGANDS IN BONE CANCER PAIN

FIELD OF THE INVENTION

The present invention relates to sigma receptor ligands, more particularly to some
indazole derivatives, and pharmaceutical compositions comprising them, for use in

therapy and/or prophylaxis of pain associated to bone cancer.

BACKGROUND

Bone cancer pain is a devastating manifestation of metastatic cancer. Unfortunatelly,
current therapies can be ineffective, and when they are effective, the duration of the
patient’s survival typically exceeds the duration of the pain relief. New, mechanistically

based therapies are desperately needed.

Patients with malignant tumors that have metastasized to bone are frequently
confronted with poor quality of life. Skeletal complications as sequelae of metastatic
disease manifest themselves in ~70% of patients with advanced breast or prostatic
carcinoma. Skeletal metastases are discovered in >90% of patients who die of breast
or prostate carcinoma. Bone cancer pain is one of the most common symptoms
presented by patients with cancer. Metastatic breast and prostate carcinomas are
principal contributors to the prevalence of cancer-induced bone pain. Thus the pain
from bone cancer also represents the most common pain in human patients with
advanced cancer, because most common tumors including breast, prostate and lung

cancers have a remarkable propensity to metastasize to bone.

Human cancer patients who are in advanced stages of the disease, particularly those
with bone metastasis, report that they experience significant pain and pain intensity

appears to be related to the degree of bone destruction.

Cancer patients with skeletal involvement often suffer from fractures, hypercalcemia,
spinal cord compression and severe pain, all of which, as mentioned, contribute to an

increased morbidity and decreased quality of life.
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Pain originating from skeletal metastases usually increases in magnitude over the
evolution of the disease and is commonly divided into two categories: ongoing pain and

breakthrough or incident pain.

Ongoing pain which is usually the first symptom of bone cancer, begins as a dull,
constant, throbbing pain that increases in intensity with time and is exacerbated by use

of involved portions of skeleton.

With increased bone destruction and time, the pain intensifies and then intermittent
episodes of extreme pain can occur spontaneously or, more commonly, after weigh-
bearing or movement of the affected limb. This pain is referred to as “breakthrough or

incident pain”.

Of these two types of pain, breakthrough pain is more difficult to control as, for
instance, the dose of opioids needed to control this pain are frequently higher than that
needed to control ongoing pain and thus are accompanied by significant unwanted side

effects as commented after.

Mechanical allodynia is the painful perception of mechanical stimuli that are not
normally perceived as noxious. With this bone cancer pain, this acute form of
movement-evoked pain can be generated by modest limb use, coughing or turning in

bed and has diminished responsiveness to conventional therapeutics.

Pain intensity varies among cancer patients and is dependent on a patient’s pain
sensitivity, the type of cancer and the tumor location. Cancer treatment guidelines
provided by the World Health Organization (WHO) have been used in oncology and
pain treatment clinics. Treatment of human cancer patients include the use of opioids,
non-steroidal anti-inflammatory drugs (NSAIDs), corticosteroids, local anhestetics,

antidepressants and anticonvulsants either alone or in combination.

Chronic pain unresponsive to anti-inflammatory agents, chemotherapy, radiotherapy,
surgery and/or bisphosphonates is typically combated with strong pain medications.
Opioid management of advanced bone cancer pain is common and effective for pain
relief. Unfortunately, opioid doses required to attenuate bone pain (120 mg/kg daily)
can produce undesirable side effects, such as confusion, respiratory depression,
somnolence and constipation. These side effects can severely diminish overall quality

of life. Within 4 weeks after seeing their physician, 73% of terminally ill patients
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receiving opioid treatment reported pain that was moderate to severe and 40% of those

patients with severe pain requested an increase in opioid treatment.

The escalating doses of opioids required to control the pain may reflect either an
evolving opioid tolerance or an increase in the severity of pain. Although both
mechanisms are probably involved in the escalating dose of morphine required for this
pain, the ability to notably reduce opioid requirements by the use of palliative therapies
suggest that the high opioid doses are at least partially a reflection of the intensity

associated with the bone cancer pain state.

Because opioid do not directly target the source of pain but act systematically via the
central nervous system, the negative repercussions to organ systems can contribute
significantly to poor quality of life (Clin. Cancer Res., 2006, 12(20 Supplm., 6231s-
6235s; Compar. Med., 2008, 58(3), 220-233; J. Pain and Symp. Manag., 2005, 29(55),
S32-546).

Animal models of cancer pain can be divided into the following five categories: bone
cancer pain models, non-bone cancer pain models, cancer invasion pain models,
cancer chemotherapeutic-induced peripheral neuropathy models and spontaneous
occurring cancer pain models. Specifically, bone cancer pain has been studied, among
others, using a rat breast carcinoma model (MRMT-1), murine fibrosarcoma (2472),
murine breast carcinomas (4T1), hepatocellular carcinomas (HCa-1) and murine

melanoma (B16).

Use of these models has revealed numerous features associated with pain-related
behaviors and has provided insight into neurochemical and neurophysiological
mechanisms that underlie cancer pain. Many of the features observed in these animal
models are shared by human cancer patients that experiences tumor pain including
bone destruction, primary afferent neuron sensitization and reorganization and

development of central sensitization in the spinal cord.

As previously mentioned, a major problem in dealing with advanced bone cancer pain
is that whereas opioids may be able to control ongoing pain, these same doses are

frequently insufficient to block movement-evoked breakthrough pain.

As data present in the art suggests that bone cancer pain may have both an
inflammatory and a neuropathic component and even though significant progress has

been made recently in experimental models that examine potential new therapies,
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clearly more effective treatments with greater efficacy versus inflammatory and
neuropathic component for bone cancer pain are needed due to that the goal of pain
management is not only to alleviate the pain, but also to maintain the patient’s

physiological and psychological well-being.

BRIEF DESCRIPTION OF THE INVENTION

The present invention relates to the use of a sigma ligand as adjuvant in the therapy of
bone cancer pain. This benefit of the invention is more evident when the sigma ligand
is specifically a sigma-1 receptor antagonist, preferably in the form of a (neutral)

antagonist, an inverse agonist or a partial antagonist.

Therefore, one aspect of the present invention relates to a sigma ligand for use in the

prevention and/or treatment of pain associated to bone cancer.

In a preferred embodiment, said sigma ligand has the general formula (1):

U]

wherein

R, is selected from the group consisting of 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, -CORs, -C(O)ORsg, -
C(O)NRgRg, -CH=NRs, -CN, -ORs, -OC(O)Rs, -S(O)-Rs, -NRgRg, -NRsC(O)Rg, -
NO,, -N=CRgRg, and halogen;
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R; is selected from the group consisting of 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, -
ORs, -OC(O)Rs, -S(O)-Rs, -NRgRg, -NRsC(O)Rg, -NO,, -N=CR3Rg, and halogen;

R; and R, are independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
or unsubstituted arylalkyl, substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORsg, -
C(O)NRgRg, -CH=NRs, -CN, -ORs, -OC(O)Rs, -S(O)-Rs, -NRgRg, -NRsC(O)Rg, -
NO,, -N=CR3Rg, and halogen, or together they form an optionally substituted

fused ring system;

Rs; and Rg are independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
or unsubstituted arylalkyl, substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORsg, -
C(O)NRgRg, -CH=NRs, -CN, -ORs, -OC(O)Rs, -S(O)-Rs, -NRgRg, -NRsC(O)Rg, -
NO,, -N=CRgRg, 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;
tis1,2o0r3;

R; and Ry are each independently selected from the group consisting of
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, isomer, prodrug or solvate thereof.
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Another aspect of this invention refers to the use of sigma ligand as defined above
for the manufacture of a medicament for the prevention and/or treatment of pain

associated to bone cancer.

Another aspect of the invention is a method of treatment of a patient suffering pain
associated to a bone cancer, or likely to suffer pain as a result of bone cancer, which
comprises administering to the patient in need of such a treatment or prophylaxis a

therapeutically effective amount of a sigma ligand as defined above.

Another aspect of the invention refers to a combination of at least one sigma ligand as
defined above and at least one opioid or opiate compound for simultaneous, separate
or sequential administration, for use in the prevention and/or treatment of pain

associated to a bone cancer.

These aspects and preferred embodiments thereof are additionally also defined in

the claims.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1: Von Frey test. Determination of the optimal dose level of morphine for the

second phase (Phase 2).

Figure 2: Von Frey test. Synergistic effect of morphine (1.25 mg/kg) and example 1 (40
mg/kg) in Phase 2.

Figure 3: Von Frey test. Synergistic effect of morphine (1.25 mg/kg) and example 1 (80
mg/kg) in Phase 2.

DETAILED DESCRIPTION OF THE INVENTION

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

below.

"Alkyl" refers to a straight or branched hydrocarbon chain radical consisting of 1 to 12
carbon atoms, containing no unsaturation, and which is attached to the rest of the
molecule by a single bond, e. g., methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, n-

pentyl, etc. Alkyl radicals may be optionally substituted by one or more substituents
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such as aryl, halo, hydroxy, alkoxy, carboxy, cyano, carbonyl, acyl, alkoxycarbonyl,
amino, nitro, mercapto, alkylthio, etc. Preferred alkyl radicals have from 1 to 6 carbon
atoms. If substituted by aryl, it corresponds to an "Arylalkyl" radical, such as benzyl or

phenethyl. If substituted by heterocyclyl, it corresponds to a “Heterocyclylalkyl” radical.

“‘Alkenyl” refers to a straight or branched hydrocarbon chain radical consisting of 2 to
12 carbon atoms, containing at least one unsaturation, and which is attached to the
rest of the molecule by a single bond. Alkenill radicals may be optionally substituted by
one or more substituents such as aryl, halo, hydroxy, alkoxy, carboxy, cyano, carbonyl,
acyl, alkoxycarbonyl, amino, nitro, mercapto, alkylthio, etc. Preferred alkenyl radicals

have from 2 to 6 carbon atoms.

"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,

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
substituted by one or more substituents such as hydroxy, mercapto, halo, alkyl, phenyl,

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

“Heterocyclyl” refers to a stable 3-to 15 membered ring radical which consists of carbon
atoms and from one to five heteroatoms selected from the group consisting of nitrogen,
oxygen, and sulfur, preferably a 4-to 8-membered ring with one or more heteroatoms,
more preferably a 5-or 6-membered ring with one or more heteroatoms. It may be
aromatic or not aromatic. For the purposes of this invention, the heterocycle may be a
monocyclic, bicyclic or tricyclic ring system, which may include fused ring systems; and
the nitrogen, carbon or sulfur atoms in the heterocyclyl radical may be optionally
oxidised; the nitrogen atom may be optionally quaternized; and the heterocyclyl radical
may be partially or fully saturated or aromatic. Examples of such heterocycles include,

but are not limited to, azepines, benzimidazole, benzothiazole, furan, isothiazole,
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imidazole, indole, piperidine, piperazine, purine, quinoline, thiadiazole, tetrahydrofuran,

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

"Alkoxy" refers to a radical of the formula -OR, where R, is an alkyl radical as defined

above, e. g., methoxy, ethoxy, propoxy, etc.

"Amino" refers to a radical of the formula -NH,, -NHR, or —NR,R,, optionally
guaternized, e.g., methylamino, ethylamino, dimethylamino, diethylamino, propylamino,

etc.
“‘Halogen”, "halo" or “hal” refers to bromo, chloro, iodo or fluoro.

References herein to substituted groups in the compounds of the present invention
refer to the specified moiety that may be substituted at one or more available positions
by one or more suitable groups, e. g., halogen such as fluoro, chloro, bromo and iodo;
cyano; hydroxyl; nitro; azido; alkanoyl such as a C4¢ alkanoyl group such as acyl and
the like; carboxamido; alkyl groups including those groups having 1 to about 12 carbon
atoms or from 1 to about 6 carbon atoms and more preferably 1-3 carbon atoms;
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
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
carbon atoms or from 1 to about 6 carbon atoms; carbocylic aryl having 6 or more
carbons, particularly phenyl or naphthyl and aralkyl such as benzyl. Unless otherwise
indicated, an optionally substituted group may have a substituent at each substitutable

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

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

molecules and ions, particularly, complexes formed via ionic interactions. The definition
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includes in particular physiologically acceptable salts; this term must be understood as
equivalent to “pharmacologically acceptable salts” or “pharmaceutically acceptable

salts”.

The term “pharmaceutically acceptable salts” in the context of this invention means any
salt that is tolerated physiologically (normally meaning that it is not toxic, particularly, as
a result of the counter-ion) when used in an appropriate manner for a treatment,
applied or used, particularly, in humans and/or mammals. These physiologically
acceptable salts may be formed with cations or bases and, in the context of this
invention, are understood to be salts formed by at least one compound used in
accordance with the invention —hormally an acid (deprotonated)- such as an anion,
particularly when used on humans and/or mammals. These physiologically acceptable
salts may also be formed with anions or acids and, in the context of this invention, are
understood as being salts formed by at least one compound used in accordance with
the invention — normally protonated, for example in nitrogen — such as a cation and at
least one physiologically tolerated anion, particularly when used on humans and/or
mammals. This definition specifically includes in the context of this invention a salt
formed by a physiologically tolerated acid, i.e. salts of a specific active compound with
physiologically tolerated organic or inorganic acids — particularly when used on humans
and/or 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.

The term “solvate” in accordance with this invention should be understood as meaning
any form of the active compound in accordance with the invention in which said
compound is bonded by a non-covalent bond to another molecule (normally a polar
solvent), including especially hydrates and alcoholates, like for example, methanolate.

A preferred solvate is the hydrate.

Any compound that is a prodrug of a sigma ligand, in particular a prodrug of a
compound of formula (1} is also within the scope of the invention. The term “prodrug” is
used in its broadest sense and encompasses those derivatives that are converted in
vivo to the compounds of the invention. Examples of prodrugs include, but are not
limited to, derivatives and metabolites of the compounds of formula | that include
biohydrolyzable moieties such as biohydrolyzable amides, biohydrolyzable esters,

biohydrolyzable carbamates, biohydrolyzable carbonates, biohydrolyzable ureides, and
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biohydrolyzable phosphate analogues. Preferably, prodrugs of compounds with
carboxyl functional groups are the lower alkyl esters of the carboxylic acid. The
carboxylate esters are conveniently formed by esterifying any of the carboxylic acid
moieties present on the molecule. Prodrugs can typically be prepared using well-known
methods, such as those described by Burger “Medicinal Chemistry and Drug Discovery
6th ed. (Donald J. Abraham ed., 2001, Wiley), “Design and Applications of Prodrugs”
(H. Bundgaard ed., 1985, Harwood Academic Publishers) and Krogsgaard-Larsen et
al. “Textbook of Drug design and Discovery” Taylor & Francis (April 2002).

The compounds of the present invention represented by the above described formula
(I) may include enantiomers depending on the presence of chiral centres or isomers
depending on the presence of multiple bonds (e.g. Z, E). The single isomers,
enantiomers or diastereoisomers and mixtures thereof fall within the scope of the

present invention.

Furthermore, any compound referred to herein may exist as tautomers. Specifically, the
term tautomer refers to one of two or more structural isomers of a compound that exist
in equilibrium and are readily converted from one isomeric form to another. Common

tautomeric pairs are amine-imine, amide-imidic acid, keto-enol, lactam-lactim, etc.

Unless otherwise stated, the compounds of the invention are also meant to include
isotopically-labelled forms i.e. compounds which differ only in the presence of one or
more isotopically-enriched atoms. For example, compounds having the present
structures except for the replacement of at least one hydrogen atom by a deuterium or
tritium, or the replacement of at least one carbon by *C- or "C-enriched carbon, or the
replacement of at least one nitrogen by '°N-enriched nitrogen are within the scope of

this invention.

The sigma ligands, in particular the compounds of formula (I) or their salts or solvates
are preferably in pharmaceutically acceptable or substantially pure form. By
pharmaceutically acceptable form is meant, inter alia, having a pharmaceutically
acceptable level of purity excluding normal pharmaceutical additives such as diluents
and carriers, and including no material considered toxic at normal dosage levels. Purity
levels for the drug substance are preferably above 50%, more preferably above 70%,
most preferably above 90%. In a preferred embodiment it is above 95% of the

compound of formula (1), or of its salts, solvates or prodrugs.
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As noted previously, the term “pharmaceutically acceptable salts, solvates, prodrugs”
refers to any salt, solvate, or any other compound which, upon administration to the
recipient is capable of providing (directly or indirectly) a compound as described herein.
However, it will be appreciated that non-pharmaceutically acceptable salts, solvates
and prodrugs also fall within the scope of the invention since those may be useful in the
preparation of pharmaceutically acceptable salts, solvates and prodrugs. The
preparation of salts, solvates and prodrugs can be carried out by methods known in the
art.

»oou

As used herein, the terms “treat’, “treating” and “treatment” include the eradication,
removal, reversion, alleviation, modification, or control of pain associated to bone

cancer.

As used herein, the terms “sigma ligand” or “sigma receptor ligand” refer to any
compound binding to the sigma receptor. As stated previously, the sigma ligand is
preferebly a sigma receptor antagonist in the form of a (neutral) antagonist, an inverse

agonist or a partial antagonist.

An “agonist” is defined as a compound that binds to a receptor and has an intrinsic
effect, and thus, increases the basal activity of a receptor when it contacts the receptor.
An "antagonist" is defined as a compound that competes with an agonist or inverse
agonist for binding to a receptor, thereby blocking the action of an agonist or inverse
agonist on the receptor. However, an antagonist (also known as a "neutral" antagonist)
has no effect on constitutive receptor activity. Antagonists mediate their effects by
binding to the active site or to allosteric sites on receptors, or they may interact at
unique binding sites not normally involved in the biological regulation of the receptor's
activity. Antagonist activity may be reversible or irreversible depending on the longevity
of the antagonist—receptor complex, which, in turn, depends on the nature of antagonist

receptor binding.

A ‘“partial antagonist”’ is defined as a compound that binds to the receptor and
generates an antagonist response; however, a partial antagonist does not generate the
full antagonist response. Partial antagonists are weak antagonists, thereby blocking

partially the action of an agonist or inverse agonist on the receptor.

An "inverse agonist" is defined as a compound that produces an effect opposite to that
of the agonist by occupying the same receptor and, thus, decreases the basal activity

of a receptor (i.e., signalling mediated by the receptor). Such compounds are also
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known as negative antagonists. An inverse agonist is a ligand for a receptor that
causes the receptor to adopt an inactive state relative to a basal state occurring in the
absence of any ligand. Thus, while an antagonist can inhibit the activity of an agonist,
an inverse agonist is a ligand that can alter the conformation of the receptor in the

absence of an agonist.

“The sigma receptor/s” as used in this application is/are well known and defined using
the following citation: “this binding site represents a typical protein different from opioid,
NMDA, dopaminergic, and other known neurotransmitter or hormone receptor families”
(G. Ronsisvalle et al. Pure Appl. Chem. 73, 1499-1509 (2001)). Pharmacological data
based on ligand binding studies, anatomical distribution and biochemical features
distinguish at least two subtypes of o receptors (R. Quiron et al., Trends Pharmacol.
Sci. 13, 85-86 (1992); M.L.Leitner, Eur. J. Pharmacol. 259, 65-69 (1994); S.B. Hellewell
and W.D. Bowen; Brain Res. 527, 244-253 (1990)) (G. Ronsisvalle et al. Pure Appl.
Chem. 73, 1499-1509 (2001)). The protein sequences of the sigma receptors (Sigma 1
(c1) and Sigma 2 (c2)) are known in the art (e.g. Prasad, P.D. et al., J. Neurochem. 70
(2), 443-451 (1998)). They show a very high affinity to various analgesics (e.g.

pentazocine).

“‘Compound/s binding to the sigma receptor’” or “sigma ligand” as used in this
application is/are defined as a compound having an IC5, value of < 5000 nM, more
preferably < 1000 nM, more preferably < 500 nM on the sigma receptor. More
preferably, the ICs, value is < 250 nM. More preferably, the I1Cs, value is < 100 nM.
Most preferably, the ICsy value is < 50 nM. The half maximal inhibitory concentration
(IC50) is a measure of the effectiveness of a compound in inhibiting biological or
biochemical function. The IC50 is the concentration of competing ligand which
displaces 50% of the specific binding of the radioligand. Additionally, the wording
“‘Compound/s binding to the sigma receptor’, as used in the present application is
defined as having at least >50% displacement using 10 nM radioligand specific for the
sigma receptor (e.g. preferably [°H]-(+) pentazocine) whereby the sigma receptor may
be any sigma receptor subtype. Preferably, said compounds bind to the sigma-1

receptor subtype.

Compounds binding to the sigma receptor, generally also referred to as sigma ligands,
are well known in the art. Many of them are encompassed by the “Compound/s binding
to the sigma receptor” definition above. Although there are many known uses for sigma

ligands, such as antipsychotic drugs, anxiolytics, antidepressants, stroke treatment,
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antiepileptic drugs and many other indications, including anti-migraine and general
pain, there is no mention in the art of these compounds as useful for the treatment of of

pain associated to a bone cancer.

Table 1 lists some sigma ligands known in the art (i.e. having an ICs, < 5000 nM).

Some of these compounds may bind to the sigma-1 and/or to the sigma-2 receptor.

These sigma ligands also include their respective salts, bases, and acids.

Table 1

(-)-Cyancpindclol hemifumarate

Cutamesine hydrochloride

(->-(1R,2S)-cis-N-[2-(3,4-
Dichlorophenyl)ethyl]-2-

pyrrolidinocyclohexylamine

Cyclobenzaprine HCI

(-)-1-[1-(3-Chlcrophenyl)pyrrolidin-2-ylmethyl]-
4-(2-phenylethyl)piperazine

Cycloheximide

(-)-Sparteine sulfate pentahydrate

Cyproheptadine HCI

(+)-Himbacine

Darrow Red HCI

(x)-1-Cyclohexyl-4-[3-(5-methoxy-1,2,3,4-
tetrahydronaphthalen-1-yl)propyl]piperazine

Demecarium Bromide

(1S,5R)-3-[2-(2-Adamantyl)ethyl]-1,8,8-
trimethyl-3-azabicyclo[3.2.1]octane

hydrochloride

Denatonium Benzoate

(2-Dibutylamino-Ethyl)}-Carbamic Acid 2-(4-
Benzofuran-2-YImethyl-Piperazin-1-YI)-Ethyl

Ester

Deptropine Citrate

(4-[1,2,3]Thiadiazol-4-YI-Benzyl)-Carbamic
Acid 1-(3-Methoxy-2-Nitro-Benzyl)-Piperidin-3-
YImethyl Ester

Desloratadine

(4aalpha,8aalpha)-6-(4-Fluorophenyl)-2-(4-
pyridylmethyl)-6-
hydroxydecahydroisoquinoline; (4a,8a-cis)-6-

(4-Fluorophenyl)-2-(pyridin-4-

Dexbrompheniramine Maleate
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ylmethyl)perhydroisoquinoclin-6-ol

(4aalpha,8abeta)-2-Benzyl-6-(4-fluorophenyl)-

6-hydroxydecahydroisoquinoline

Dexchlorpheniramine Maleate

(6aR,9R)-5-Bromo-7-methyl-N-(2-propynyl)-
4,6,6a,7,8,9-hexahydrecindolo[4,3-fg]quinoline-

9-carboxamide

Dexfenfluramine HCI

(S)-(-)-N-(2-Amino-3-phenylpropyl)-2-(3,4-
dichlorophenyl}-N-methylacetamide

hydrochloride

Dicyclomine HCI

(S)-Methamphetamine HCI

Diethylpropion HCI

[1-(9-Ethyl-9H-Carbazol-3-YImethyl)-
Pyrrolidin-3-YI]-Carbamic Acid 1-(3-
Benzyloxy-4-Methoxy-Benzyl)-Piperidin-3-
YImethyl Ester

Dimethisoquin HCI

[1-(9-Ethyl-9H-Carbazol-3-YImethyl)-
Pyrrolidin-3-YI]-Carbamic Acid 2-(Tert-
Butoxycarbonyl-Naphthalen-1-YImethyl-
Amino)-Ethyl Ester

Dimetindene Maleate

[4-(4-Ethyl-3,5-Dimethyl-Pyrazol-1-Y1)-
Phenyl]-[4-(3-Phenyl-Allyl)-Piperazin-1-YI]-

Methanone

Diphemanil Methylsulfate

1-(1,2-Diphenylethyl)Piperidine Maleate, (+/-)

Diphenidol HCI

1-(1,4-Ethano-1,2,3,4-tetrahydro-2-
naphthylmethyl)-4-methylpiperazine hydrate;
1-(Benzobicyclo[2.2.2]octen-2-yImethyl)-4-

methylpiperazine hydrate

Diphenoxylate HCI

1-(1-Adamantyl)-2-[4-(2H-naphtho[1,8-
cdlisothiazol-2-ylmethyl)piperidin-1-
yllethanone S,S-dioxide hydrochloride

Diphenylpyraline HCI

1-(1-Naphthyl)Piperazine HCI

Dipropyldopamine HBr
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1-(2-Benzyloxyethyl)-4-(3- Doxepin HCI
phenylpropyl)piperazine dihydrochloride
1-(2-Phenylethyl)piperidine oxalate Dyclonine HCI
1-(3-Chlorophenyl)Piperazine HCI Ebastine

1-(3-Chlorothien-2-yl)-2-[4-(4-
fluorobenzyl)piperidin-1-yljethanol

Econazole Nitrate

1-(4-Bromo-Benzenesulfonyl)-4-(2-Tert-

Butylsulfanyl-Benzyl)-Piperazine

Epinastine HCI

1-(4-Chloro-3-hydroxyphenyl)-2-[4-(4-
fluorobenzyl)piperidin-1-yllethanol

Ethaverine HCI

1-(4-Chlorophenyl)-3-(hexahydroazepin-1-
ylmethyl)pyrrolidin-2-one

Ethopropazine HCI

1-(4-Chlorophenyl)-3(R)-[4-(2-methoxyethyl)-
1-piperazinylmethyl]pyrrolidin-2-one (-)-D-

tartrate

Eticlopride HCI, S(-)-

1-(4-Chlorophenyl)-3(R)-[4-(2-
methoxyethyl)piperazin-1-ylmethyl]pyrrolidin-
2-one dihydrochloride

Etofenamate

1'-(4-Fluorobenzyl)-1,3-dihydrospiro[2-

benzofuran-1,4'-piperidine]

Etonitazenyl Isothiocyanate

1-(4-Fluorophenyl)-4-[4-(5-fluorc-2-
pyrimidinyl)-1-piperazinyl]butan-1-ol
hydrochloride

Femoxetine HCI

1-(4-Fluorophenyl}-4-[4-(5-fluoropyrimidin-2-
yl)piperazin-1-yl]butan-1-ol; 1-[4-(4-
Fluorophenyl)-4-hydroxybutyl]-4-(5-

fluoropyrimidin-2-yl)piperazine

Fenfluramine HCI

1'-(4-Phenylbutyl)spiro[1,3-

dihydroisobenzofuran-1,4'-piperidine]

Fenticonazole Nitrate

1-(Cyclobutylmethyl)-2-[3-phenyl-2(E)-

Fipexide HCI
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propenyl]pyrrolidine hydrochloride

1-(Cyclohexylmethyl)-3'-methoxy-5'-phenyl-
4' 5'-dihydro-3'H-spiro[piperidine-4,1'-
pyrano[4,3-c]pyrazole]

Flavoxate HCI

1-(Cyclopropylmethyl)-4-[2-(4-fluorophenyl)-2-
oxoethyl]piperidine hydrobromide

Flunarizine diHCI

1,4-Bis[spiro[isobenzofuran-1(3H),4'-
piperidin]-1'-ylJoutane

Fluoxetine Related Compound B

1-[(1R,3R)-2,2-Dimethyl-3-(2-
phenoxyethyl)cyclobutylmethyl]piperidine

Fluperlapine

1-[2-(3,4-Dichlorophenyl)ethyl]-3-(pyrrolidin-1-
yl)piperidine

Fluphenazine Decanoate DiHCI

1-[2-(3,4-Dichlorophenyl)ethyl]-4-(3-
phenylpropyl)piperazine

Fluphenazine Enanthate DiHCI

1-[2-(3,4-Dichlorophenyl)ethyl]-4-

methylpiperazine

Fluphenazine HCI

1-[2-(4-Fluorophenyl)ethyl]-4,4-

dimethylhexahydroazepine hydrochloride

Fluphenazine N-Mustard DiHCI

1-[2-[1-(3,4-Dichlorophenyl}-5-methyl-1H-
1,2,4-triazol-3-ylsulfanyl]lethyl]piperidine

oxalate

Flurazepam Related Compound C

1-[2-Benzyloxy-1(R)-phenylethyl]-4-

cyclohexylpiperazine dihydrochloride

Fluspirilene

1-[3-(2-Ox0-3-phenylimidazolin-1-
yhpropyl]spiro[piperidine-4,1'(3H)-
isobenzofuran] hydrochloride; 1-Phenyl-3-[3-
[spiro[piperidine-4,1'(3H)-iscbenzofuran]-1-
yllpropyl]imidazolin-2-one hydrochloride

GBR 12783 DiHCI

1-[3-(3,4-Dimethoxyphenyl)propyl]-4-(4-
phenylbutyl)perhydro-1,4-diazepine
dihydrochloride

GBR 12909 DiHCI
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1-[3-(4-Chlorophenoxy)propyl]-4-
methylpiperidine hydrochloride

GBR 13069 DiHCI

1-[3-(4-Phenyl-2H-1,2,3-triazol-2-
ylpropyl]piperidine

GBR-12935 DiHCI

1-[4-(6-Methoxynaphthalen-1-yl)butyl]-3,3-
dimethylpiperidine hydrochloride

GR 89696 Fumarate

1-[4-[2-[1-(3,4-Dichlorophenyl)-1H-pyrazol-3-

yloxylethyl]piperazin-1-yllethanone oxalate

Guanabenz Acetate

11-[5-(4-Fluorophenyl)-5-oxopentyl]-
5,6,7,8,9,10-hexahydro-7,10-

iminocyclohept[blindole

Guanadrel Sulfate

1-Benzyl-3beta-[3-
(cyclopropylmethoxy)propyl]-
2alpha,3alpha,4beta-trimethylpiperidine

Halofantrine HCI

1-Benzyl-3-methoxy-3',4'-
dihydrospiro(piperidine-4,1'-thieno[3,2-

clpyrane)

HEAT HCI

1'-Benzyl-3-methoxy-4-phenyl-3,4-
dihydrospiro[furo[3,4-c]pyrazole-1,4'-
piperidine]

Hexylcaine HCI

1-Benzyl-4-(4-flucrophenoxymethyl)piperidine

Hycanthone

1-Benzyl-4-[2-(4-flucrophenyl)-2-

oxoethyl]piperidine maleate

Hydroxychleroquine Sulfate

1-Benzyl-4-[3-phenyl-2(E)- IBZM, S(-)-
propenyloxymethyl]piperidine hydrochloride
1-Benzyl-4-[4-(4-flucrophenyl)-3-cyclchexen- ICI-199,441 HCI

1-yllpiperazine dihydrochloride hemihydrate

1'-Benzylspiro[1,2,3,4-tetrahydronaphthalene-
1,4'-piperidine]

Ifenprodil Tartrate

1'-Benzylspiro[indane-1,4'-piperidine]

Indatraline HCI
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1'-Butyl-3-Methoxy-4-phenyl-3,4-
dihydrospiro[furo[3,4-c]pyrazole-1,4'-
piperidine]

lofetamine HCI

1-Cyclohexyl-4-(3-phenoxypropyl)piperazine
dihydrochloride

Isamoltane Hemifumarate

1-Hydroxy-1'-(2-phenylethyl)spiro[1,2,3,4-
tetrahydronaphthalene-2,4'-piperidine]
hydrochloride

Isoxsuprine HCI

1-Methyl-4-[2-(4-phenylpiperidin-1-yl)ethyl]-
4,5,6,7-tetrahydro-1H-indazole oxalate

Ketotifen Fumarate Salt

1-Phenyl-3-(1-propyl-1,2,5,6-

tetrahydropyridin-3-yl)-1-propancne oxime

L-693,403 Maleate

oxalate

1-Phenyl-4-(pyrrolidin-1-ylmethyl)-1,4,6,7- L-741,626
tetrahydropyranc[4,3-c]pyrazole
2-(2-{[1-(3-Chloro-Benzyl)-Pyrrolidin-3-Y1]- L-741,742 HCI

Methyl-Carbamoyl}-2-Methyl-Propyl)-4,6-
Dimethyl-Benzoic Acid

2-(3,4-Dichlorophenyl)-N-methyl-N-[2-
(1,2alpha,3alpha,4beta-tetramethylpiperidin-
3beta-yl)ethyllacetamide

L-745,870 TriHCI

2-(Cyclohexylmethylaminomethyl)-8-methoxy-
3,4-dihydro-2H-1-benzopyran hydrochloride

Levetimide HCI, R(-)

2(S)-[(3aS,6aR)-5-Butyl-4-ox0-1,2,3,3a,4,6a-
hexahydrocyclopenta[c]pyrrol-2-ylJpropionic

acid ethyl ester

Levobunolol HCI

2-[2-[5-Methyl-1-(2-naphthyl)-1H-pyrazol-3- Lidoflazine
yloxy]ethylamino]ethanol hydrochloride
2-[2-[N-(Cyclobutylmethyl)-N- Lobeline HCI

methylamino]ethyl]-1,2,3,4-

tetrahydronaphthalen-2-one
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2-[3-[4-(2-Methoxyphenyl)piperazin-1-
yllpropoxy]-9H-carbazole

lomerizine diHCI

2-[4-(4-Methoxybenzyl)piperazin-1-ylmethyl]-

4H-1-benzopyran-4-cne

Loxapine Succinate

2-[N-[2-(3,4-Dichlorophenyl)ethyl]-N-
methylaminomethyl]-1-ethylpyrrolidine

LY-53,857 Maleate

2-Benzyl-3,4,8-trimethyl-2-
azabicyclo[2.2.2]octane-6-carboxylic acid

ethyl ester

Maprotiline HCI

2-Butyl-2,3,4,4a,9,9a-hexahydro-1H-
indeno[2,1-c]pyridine

Mazindol

2-Chloro-11-(4-
Methylpiperazino)Dibenz[B,F]Oxepin Maleate

MDL 12,330A HCI

3-(1-Benzyl-2r,3c,4t-trimethylpiperidin-3t-
yl)propicnic acid ethyl ester hydrochloride

Mebhydroline 1,5-naphthalendisulfonate Salt

3-(3-Chloro-4-cyclohexylphenyl)-1-
(hexahydroazepin-1-yl)-1(Z)-propene
hydrochleride; 1-[3-(3-Chloro-4-
cyclohexylphenyl)-2(Z)-

propenyllhexahydroazepine hydrochloride

Meclizine HCI

3-(4-Methylphenyl)-5-(1-propyl-1,2,5,6-

tetrahydropyridin-3-yl)isoxazcle oxalate

Mefloquine HCI

3-(N-Benzyl-N-methylamino)-1-(4-
nitrophenyl)piperidine

Meprylcaine HCI

3,3'-Diethylthiacarbocyanine lodide

Mesoridazine Besylate

3-[1-(Benzocyclobutan-1-ylmethyl)piperidin-4-

yl]-6-fluoro-1,2-benzisoxazole

Metaphit Methanesulfonate

3-[2-(2-Adamantyl)ethyl]-3-

azabicyclo[3.2.2]nchane

Metaphit

3-[3-(4-Methylphenyl)isoxazol-5-yl]-1-propyl-

Methantheline Bromide
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1,2,5,6-tetrahydropyridine

3a,6-Epoxy-2-[2-(4-fluorophenyl)ethyl]-
2,3,3a,6,7,7a-hexahydro-1H-isoindole

Methdilazine

3a,6-Epoxy-2-[2-(4-
fluorophenyl)ethyl]perhydroiscindole

Methiothepin Mesylate

3-Mercapto-2-Methylpropanoic Acid 1,2-
Diphenylethylamine Salt

Methixene HCI

3-Phenyl-1-(1-propyl-1,2,5,6-tetrahydro-3-
pyridyl)-1-propanone oxime

monohydrochloride

Methylene Violet 3Rax HCI

3-Quinuclidinyl Benzilate Metipranoclol
3-Tropanyl-3,5-Dichlorobenzoate Mianserin HCI
3-Tropanyl-Indole-3-Carboxylate HCI Miconazole
4-(1H-Indol-4-YI)-Piperazine-1-Carboxylic ML-9 HCI

Acid 2-(5-Bromo-2-Ethoxy-Phenylamino)-
Cyclohexylmethyl Ester

4-(2-Tert-Butylsulfanyl-Benzyl)-Piperazine-1-
Carboxylic Acid 2-Thiophen-2-YI-Ethyl Ester

Morantel Hydrogen L-Tartrate

4-(3,5-Dimethoxy-Phenyl)-Piperazine-1- MR 16728 HCI
Carboxylic Acid 1-(2-Fluoro-Benzyl)-Piperidin-

2-YImethyl Ester

4-(3-Nitro-5-Sulfamoyl-Thiophen-2-YI)- MT-210

Piperazine-1-Carboxylic Acid 1-(2-Fluoro-5-
Methoxy-Benzyl)-Piperidin-3-YImethyl Ester

4-(4-Benzylpiperazin-1-ylmethyl)-7-methoxy-

2H-1-benzopyran-2-cne

N-(2-Adamantyl)-N-[2-(2-adamantyl)ethyl]-N-

methylamine hydrochloride

4-(4-Bromophenyl)-5-[2-
(dihexylamino)ethyl]thiazol-2-amine

dihydrochloride

N-[1-(2-Indanyl)piperidin-4-yl]-N-

methylcarbamic acid iscbutyl ester fumarate

4-(4-Fluorobenzoyl)-1-(4-

N-[1-[4-Methoxy-3-(2-phenylethoxy )oenzyl]-4-
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Phenylbutyl)Piperidine Oxalate

methylpentyl]-N-propylamine

4-(4-Methylphenyl)-1-(3-morpholinocpropyl)-
1,2,3,6-tetrahydropyridine

N-[2-(3,4-Dichlorophenyl)ethyl]-N-ethyl-N-[2-
(1-pyrrelidinyl)ethyllamine

4-(5-Trifluoromethyl-Pyridin-2-Y1)-Piperazine-
1-Carboxylic Acid Pent-2-Ynyl Ester

N-[2-(3,4-Dichlorophenyl)ethyl]-N-methyl-N-
(2-pyrrolidinoethyl)amine dihydrobromide

4-(Dimethylamino)-1-phenylcyclchexanol

N-[4-[4-(Diethylamino)piperidin-1-

yllphenyllmethanesulfonamide

4,7-Epoxy-2-[2-(4-fluorcphenyl)ethyl]-
2,3,3a,4,7,7a-hexahydro-1H-isoindole

N1-(1-Adamantyl)-N2-(2-

methylphenyl)acetamidine

4-[1-(3-[18F]fluorcpropyl)piperidin-4-

ylmethoxy]benzonitrile

N1-[2-(3,4-Dichlorophenyl)ethyl]-N1,N2 N2-

trimethyl-1,2-ethanediamine

4-[1-(4-Chlorobenzyl)-4-(benzylpiperidin-4-yl]-

2-hydroxy-4-oxobut-2-enoic acid

Nafronyl Oxalate Salt

4-[1-(4-Fluorophenyl}-1-hydroxymethyl]-1-[3-
(4-fluorophenoxy)propyl]piperidine

Naftifine

4-[2-(Dipropylamino)ethyl]-2-(2-

phenylethoxy)anisole hydrochloride

Naftopidil diHCI

4-[2-(Dipropylaminoc)ethyl]-5,8-

dimethylcarbazole hydrochloride

Naltriben Mesylate

yllacetyl]lbenzonitrile fumarate

4-[2-[1-(3,4-Dichlorophenyl)-5-methyl-1H- NE-100
pyrazol-3-yloxylethyllmorpholine
4-[2-[1-(Cyclopropylmethyl)piperidin-4- Nefazodone

4-[4-(N-Benzyl-N-methylamino)piperidin-1-

yl]benzonitrile

N-Ethyl-N-[2-(1-piperidinyl)ethyl]-N-[2-[4-
(trifluoromethoxy)phenyllethyllamine

4-[N-[2-[N'-(4-Fluorcbenzyl)-N'-
methylamino]ethyl]-N-methylamino]-1-(4-
fluorophenyl)-1-butanone dihydrochloride

Nicergoline

4-Benzyl-1-[4-(4-flucrophenyl)-4-

Niguldipine HCI, (+/-)-
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hydroxybutyl]piperidine hydrochloride

4-Bromo-N-[1-(9-Ethyl-9H-Carbazol-3-
Ylmethyl)-Pyrrolidin-3-YI]-2-Triflucromethoxy-

Benzenesulfonamide

Nisoxetine HCI

4'-Chloro-3-Alpha-(Diphenylmethoxy)Tropane | NP-07
HCI
4-Furan-2-YImethyl-Piperazine-1-Carboxylic Nylidrin HCI

Acid 2-{4-3-(2-Trifluoromethyl-Phenothiazin-
10-Y1)-Propyl]-Piperazin-1-Y[}-Ethyl Ester

4-Methoxy-1-[2-(4-phenylpiperazin-1-yl)ethyl]-
6H-dibenzo[b,d]pyran hydrochloride

Octoclothepin Maleate, (z)-

4-Methoxy-N-[1-(7-Methoxy-Benzo[1,3]Dioxol-
5-YImethyl)-Pyrrolidin-3-Y1]-

Benzenesulfonamide

Oxamniquine

4-Phenyl-1-(3-phenylpropyl)-4-(pyrrolidin-1-
ylcarbonyl)piperidine

Oxamniquine Related Compound A

5-(2-Pyrrolidinoethyl)-4-(2,4,6-
trimethoxyphenyl)thiazole-2-amine

dihydrochloride

Oxamniquine Related Compound B

5-(N-Ethyl-N-Isopropyl)}-Amiloride

Oxatomide

6-[1-Hydroxy-2-[4-(2-phenylethyl)piperidin-1-
yllethyl]-1,2,3,4-tetrahydroquinclin-2-one

Oxiconazole Nitrate

6-[2-(4-Benzylpiperidin-1-yl)ethyl]-3-
methylbenzothiazol-2(3H)-one

Panamesine hydrochloride

6-[2-[4-(2-Phenylethyl)piperidin-1-yllethyl]- Panaxatriol
1,2,3,4-tetrahydroquinolin-2-cne
6-[3-(Morpholin-4-yl)propyllbenzothiazol- PAPP
2(3H)-one

6-[6-(4-Hydroxypiperidin-1-yl)hexyloxy]-3- Paroxetine

methyl-2-phenyl-4H-1-benzopyran-4-one
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7-(4-Methoxyphenyl)-4-[4-(4-
pyridyl)butyllhexahydro-1,4-thiazepine

Paxilline

7-[3-[4-(4-Fluorobenzoyl)piperidin-1-
yllpropoxy]-4H-1-benzopyran-4-one
hydrochloride

p-Chlorobenzhydrylpiperazine

9-[4-({[4'-(trifluoromethyl)-1,1'-biphenyl-2-
yllcarbonyl}amino)piperidin-1-yl]-N-(2,2,2-

trifluoroethyl)-9H-fluorene-9-carboxamide

Penbutolol Sulfate

9-Hydroxy-2,3,6,7,7a,8,12b,12c-octahydro-
1H,5H-naphtho[1,2,3-ij]quinolizine

Pentamidine Isethionate

Acetophenazine Maleate

Pergolide Methanesulfonate

Acrinol

Perospirone

Ajmaline

Phenamil Methanesulfonate

Alaproclate HCI

Phenosafranin HCI

Aloe-Emodin

Piboserod

Alprenolol D-Tartrate Salt Hydrate

Pimozide

Alprenclol HCI

Pinacyanol Chloride

AMI-193

Pindobind, (+/-)-

Aminobenztropine

Piperacetazine

Amiodarone HCI

Piperidolate HCI

Amodiaquine HCI

Pirenperone

Amorolfine HCI

PPHT HCI, (%)-

Amoxapine

Prenylamine Lactate Salt

AN2/AVex-73; AE-37; ANAVEX 2-73; N-(2,2-
Diphenyltetrahydrofuran-3-ylmethyl)-N,N-

dimethylamine

Pridinol Methanesulfonate Salt

Anavex 1-41; AE-14; N-(5,5-

Procyclidine HCI
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Diphenyltetrahydrofuran-3-ylmethyl)-N,N-

dimethylamine hydrochloride

Anavex 19-144; AE-37met; AN19/AVex-144

Proflavine Hemisulfate Salt

Anavex 7-1037

Propafenone HCI

Anisotropine Methyloromide

Proparacaine HCI

Anpirtoline

Propiomazine

ARC 239 DiHCI

Protokylol

Auramine O HCI

Protriptyline HCI

Azaperone

Pyrilamine Maleate

Azatadine Maleate

Pyrimethamine

Azelastine HCI

Pyrrolidine-1,2-Dicarboxylic Acid 1-[1-(4-
Allyloxy-Benzyl)-Piperidin-2-YImethyl] Ester 2-

Benzyl Ester

Bamethan sulfate

Pyrvinium Pamoate

BD 1008 DiHBr

Quetiapine Fumarate

BD-1063

Quinacrine HCI

Benextramine TetraHCI

Quinaldine Red

Benfluorex HCI

Quipazine Dimaleate

Benidipine HCI

Quipazine, 6-Nitro-, Maleate

Benoxathian HCI

Raloxifene

Benproperine Phosphate

Rimantadine HCI

Benzododecinium bromide

Rimcazole hydrochloride

Benzphetamine HCI Risperidone
Benztropine Mesylate Ritanserin
Bephenium Hydroxynaphthoate Ritodrine HCI
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Bepridil HCI RS 23597-190 HCI

Berberine chloride RS 67333 HCI

Betaxolol HCI RS 67506 HCI

Bifemelane Safranin O HCI

BMY 7378 DiHCI Salmeterol

Bopindolol Malonate SB203186

BP 554 Maleate

SCH-23390 HCI, R(+)-

Bromhexine HCI

Sertaconazole Nitrate

Bromodiphenhydramine HCI

Sertindole

Bromperidol

Sertraline

Brompheniramine Maleate

Sibutramine HCI

BTCP HCI Siramesine hydrochloride
Buclizine HCI SKF-525A HCI
Buflomedil HCI SKF-96365 HCI

Bupropion HCI

SNC 121

Buspirone HCI

Spiperone HCI

Butacaine Sulfate

T-226296

Butaclamol HCI, (z)-

Tegaserod Maleate

Butenafine HCI

Terbinafine HCI

Butoconazole Nitrate

Terconazole

BW 723C86 HCI

Terfenadine

Carbetapentane Citrate

Terfenadine Related Compound A

Carbinoxamine Maleate

Tetrindole Mesylate

Carpipramine DIiHCI DiH20

Thiethylperazine Malate
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Carvedilol

Thioperamide Maleate

Cephapirin Benzathine

Thioproperazine

CGS-12066A Maleate

Thioridazine

Chleroprocaine HCI

Thiothixene

Chlorpheniramine Maleate

Thiothixene, (E)-

Chlorphenoxamine HCI

Thonzonium Bromide

Chlerprothixene

Tioconazole Related Compound A

Cinanserin HCI

TMB-8 HCI

Cinnarizine

Tolterodine L-Tartrate

Cirazoline HCI

Toremifene Citrate

Cis-(+/-)}-N-Methyl-N-[2-(3,4-
Dichlorophenyl)Ethyl]-2-(1-
Pyrrolidinyl)Cyclohexamine DiHBr

Tramazoline HCI

Cis(Z)-Flupentixol DiHCI

Trans-U-50488 Methanesulfonate, (1)-

cis-2-(Cyclopropylmethyl)-7-(4-
fluorobenzoyl)perhydropyrido[1,2-a]pyrazine

Tridihexethyl Chloride

cis-2-[4-(Trifluoromethyl)benzyl]-3a,4,7,7a-

tetrahydroisoindoline

Trifluoperazine HCI

Cisapride Hydrate

Trifluperidol HCI

Citalopram HBr

Trihexyphenidyl HCI

Clemastine Fumarate

Trimeprazine Hemi-L-Tartrate

Clemizole HCI

Trimipramine Maleate

Clenbuterol HCI

Tripelennamine HCI

Clidinium Bromide

Triprolidine HCI

Clobenpropit 2HBr

Triprolidine HCI Z Isomer
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Clofazimine Tropanyl 3,5-Dimethylbenzoate
Clofilium Tosylate Tropine 2-(4-Chlorophenoxy)Butanoate,
Maleate
Clomiphene Citrate U-50488 HCI, (-)-
Clomiphene Related Compound A U-62066
Clomipramine UH 232 Maleate, (+)-
Cloperastine HCI Vesamicol HCI
Clorgyline HCI Vinpocetine
Clozapine W-7 HCI
Conessine WB-4101 HCI

Preferably, the table above includes also reduced haloperidol. Reduced haloperidol is
an active metabolite of haloperidol that is produced in humans, shows a high affinity (in
the low nanomolar range) for sigma-1 receptors, and produces an irreversible blockade

of sigma-1 receptors both in experimental animals and human cells.

Examples of well known methods of producing a prodrug of a given acting compound
are known to those skilled in the art (e.g. in Krogsgaard-Larsen et al., Textbook of Drug

design and Discovery, Taylor & Francis (April 2002)).

In a preferred embodiment, the sigma ligand in the context of the present invention has

the general formula (1) as depicted above.

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

methyl and acetyl. A more preferred embodiment is when R, is H.

In another preferred embodiment, R, in the compounds of formula (I} represents H or

alkyl, more preferably methyl.

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

formula (l) are situated in the meta and para positions of the phenyl group, and
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preferably, they are selected independently from halogen and substituted or

unsubstituted alkyl.

In an especially preferred embodiment of the invention, in the compounds of formula (I)
both R; and R, together with the phenyl group form an optionally substituted fused ring
system (for example, a substituted or unsubstituted aryl group or a substituted or
unsubsituted, aromatic or non-aromatic heterocyclyl group may be fused), more

preferably, a naphthyl ring system.

Also in the compounds of formula (), embodiments where n is selected from 2, 3, 4 are

preferred in the context of the present invention, more preferably n is 2.

Finally, in another embodiment it is preferred in the compounds of formula () that Rs;
and Rg are, each independently, C,5 alkyl, or together with the nitrogen atom to which
they are attached form a substituted or unsubstituted heterocyclyl group a, in particular
a group chosen among morpholinyl, piperidinyl, and pyrrolidinyl group. More preferably,

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

In preferred variants of the invention, the sigma ligand of formula (l) is selected from:
[1] 4-{2-(1-(3,4-dichlorophenyl)-5-methyl-1H pyrazol-3-yloxy)ethyl}morpholine

[2] 2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine
[3] 1-(3,4-Dichlorophenyl)-5-methyl-3-[2-(pyrrolidin-1-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-yloxy]ethyl}piperidine

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

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

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

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

carboxylate

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

yl)ethanone
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[11] 4-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}morpholine

[12] 1-(4-Methoxyphenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

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

[14] 1-[2-(1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl]piperidine

[15] 1-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}-1H-imidazole
[16] 4-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]ethyl}morpholine
[17] 1-(3,4-Dichlorophenyl)-5-phenyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

[18] 1-(3,4-Dichlorophenyl)-5-phenyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole
[19] 1-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]ethyl}piperidine
[20] 1-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]ethyl}-1H-imidazole

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

tetrahydroisoquinoline

[22] 4-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}morpholine

[23] 1-(3,4-Dichlorophenyl)-5-methyl-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole

[24] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}piperidine
[25]1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-4-methylpiperazine
[26] 1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-1H-imidazole

[27] 4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-amine
[28]1-{4-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-4-phenylpiperidine

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

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

tetrahydroisoquinoline

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

[34] 1-(3,4-Dichlorophenyl)-5-isopropyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole
[35] 1-{2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]ethyl}piperidine

[36] 2-{2-[1-(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxyJethyl}-1,2,3,4-

tetrahydroisoquinoline

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

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

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

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

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

[43] 1-{2-[1-(3,4-Dichlorophenyl}-5-methyl-1H-pyrazol-3-yloxy]ethyl}pyrrolidin-3-amine
[44]14-{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
[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

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

dimethylmorpholine
[52] 1-{4-[1-(3,4-Dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}piperidine
[53] 1-(3,4-Dichlorophenyl)-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole

[55] 4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-amine
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[56] N-benzyl-4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N-methylbutan-1-amine

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

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

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

yllethanone

[60]1-{1-(3,4-dichlorophenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazol-4-

yl}ethanone

[61] 1-{1-(3,4-dichlorophenyl)-5-methyl-3-[2-(piperidin-1-yl)ethoxy]-1H-pyrazol-4-

yl}ethanone

[62] 1-{1-(3,4-dichlorophenyl)-3-[2-(diethylamino)ethoxy]-5-methyl-1H-pyrazol-4-

yl}ethanone

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

[64] N,N-Diethyl-2-[5-methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethanamine
[65] 1-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl}piperidine

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

or their pharmaceutically acceptable salts, isomers, prodrugs or solvates.

In a preferred embodiment of the invention, the sigma ligand of formula (I) 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 n° 63.

In a more preferred embodiment, the sigma ligand of formula (1) is the 4-{2-[5-Methyl-1-
(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl} morpholine hydrochloride. This particular

compound is designated in the examples of the present invention as example n° 1.

The compounds of formula (I} and their salts or solvates can be prepared as disclosed
in the previous application WO2006/021462.

As stated previously, one aspect of this invention refers to the use of sigma ligand as

defined above for the manufacture of a medicament for the prevention and/or
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treatment of pain associated to bone cancer (i.e. bone cancer pain). Preferably, the
pain is selected from acute and/or chronic pain developed as a consequence of bone
cancer, preferably neuropathic pain, neuralgia, allodynia, causalgia, hyperalgesia,

hyperesthesia, hyperpathia, neuritis or neuropathy secondary to surgical procedure.

It has found also that there is a significant synergistic effect when a sigma ligand and
an opioid or opiate compound are combined: Sub-threshold dose of morphine was
given with example 1 treatment and resulted in an increase in analgesia 30 minutes
after administration and the effect lasted at least 24 hours (the positive control, 5mg/kg
of morphine, showed no effect 24 hours after administration). Thus, the invention is
also directed to a combination of at least one sigma ligand as defined above and at
least one opioid or opiate compound for simultaneous, separate or sequential
administration, for use in the prevention and/or treatment of pain associated to bone
cancer. Compounds that bind to the opioid receptor within the scope of the present
invention include natural opiates, such as morphine, codeine and thebaine; semi-
synthetic opiates, derived from the natural opioids, such as hydromorphone,
hydrocodone, oxycodone, oxymorphone, desomorphine, diacetylmorphine,
nicomorphine, dipropanoylmorphine, benzylmorphine and ethylmorphine; fully synthetic
opioids, such as fentanyl, pethidine, methadone, tramadol and propoxyphene; and
endogenous opioid peptides, produced naturally in the body, such as endorphins,
enkephalins, dynorphins, and endomorphins and their analogues. Preferably, the

combination according to this invention comprises morphine or its analogues.

The combination of the invention may be formulated for its simultaneous separate or
sequential administration, with at least a pharmaceutically acceptable carrier, additive,
adjuvant or vehicle. This has the implication that the combination of the two active

compounds may be administered:

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

two active compounds being then administered always simultaneously.

b) As a combination of two units, each with one of the active substances giving
rise to the possibility of simultaneous, sequential or separate administration. In
a particular embodiment, the sigma ligand is independently administered from
the opioid or opiate (i.e in two units) but at the same time. In another particular
embodiment, the sigma ligand is administered first, and then the opioid or

opiate is separately or sequentially administered. In yet another particular
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embodiment, the opioid or opiate is administered first, and then the sigma

ligand is administered, separately or sequentially, as defined.

The auxiliary materials or additives of a pharmaceutical composition according to the
present invention (i.e. a composition comprising at least one sigma ligand or a
composition comprising at least one sigma ligand and at least one opioid or opiate
compound) can be selected among carriers, excipients, support materials, lubricants,
fillers, solvents, diluents, colorants, flavour conditioners such as sugars, antioxidants,
binders, adhesives, disintegrants, anti-adherents, glidants and/or agglutinants. In the
case of suppositories, this may imply waxes or fatty acid esters or preservatives,
emulsifiers and/or carriers for parenteral application. The selection of these auxiliary
materials and/or additives and the amounts to be used will depend on the form of

application of the pharmaceutical composition.

The pharmaceutical composition 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
invention may be adapted for topical or systemic application, particularly for dermal,
transdermal, subcutaneous, intramuscular, intra-articular, intraperitoneal, intravenous,
intra-arterial, intravesical, intraosseous, intracavernosal, pulmonary, buccal,
sublingual, ocular, intravitreal, intranasal, percutaneous, rectal, vaginal, oral, epidural,
intrathecal, intraventricular, intracerebral, intracerebroventricular, intracisternal,
intraspinal, perispinal, intracranial, delivery via needles or catheters with or without

pump devices, or other application routes.

Suitable preparations for oral applications are tablets, pills, caplets, gel caps, chewing

gums, capsules, granules, drops or syrups.

Suitable preparations for parenteral applications are solutions, suspensions,

reconstitutable dry preparations, aerosols or sprays.

The composition of the invention may be formulated as deposits in dissolved form or in

patches, for percutaneous application.
Skin applications include ointments, gels, creams, lotions, suspensions or emulsions.

Suitable form of rectal application is by means of suppositories.
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Moreover, the composition may be presented in a form suitable for once daily, weekly,

or monthly administration.

Accordingly, in another aspect the invention provides a method of treatment of a
patient, notably a human, suffering from pain associated to bonce cancer, or likely to
suffer pain as a result of bone cancer, which comprises administering to the patient in
need of such a treatment or prophylaxis a therapeutically effective amount of a sigma

ligand as defined above.

In one embodiment of the invention it is preferred that the sigma ligand is used in
therapeutically effective amounts. The physician will determine the dosage of 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 condition 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 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.

For example, the dosage regime that must be administered to the patient will depend
on the patient’'s weight, the type of application, the condition and severity of the
disease. A preferred dosage regime of comprises an administration of a compound
according the present invention within a range of 0.01 to 300 mg/kg, more preferably
0.01 to 100 mg/kg, and most preferable 0.01 to 50 mg/kg.

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

and cannot be considered as restricting it in any way.

Examples

Example 1. Synthesis of 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-
yloxylethyl} morpholine (compound 63) and its hydrochloride salt
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o\/\N/\\O o\/\N/\\O
Bt v S (%
HiC™ N’ HsC™ N’
_— HCl
O HCI / EtOH O
Compound 63 Compound 63-HCI

Compound 63 can be can be prepared as disclosed in the previous application

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
%) of the corresponding hydrochloride salt (m.p. = 197-199 °C).

"H-NMR (DMSO-ds) 8 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%.
Pharmacological data

In this assay, the use of the example 1 for treatment of tumor-induced bone pain was
evaluated using a syngeneic rat model of cancer-induced bone pain. The rat mammary
gland carcinoma cell line MRMT-1 was injected into the marrow space of the proximal
tibia and the animals were treated on day 18 with vehicle, a reference compound

(morphine), or example 1.

Example 1 efficacy was determined from using the von Frey test for the measurement
of tactile allodynia at baseline, pre and post 18 day dosing for Phase 1 and baseline,

pre, post 18 day and post 19 day (24 hour) dosing for Phase 2.

This study was conducted in two parts; the first phase determined the optimal dose
level for the second phase. The second phase was to explore the potential synergistic

effect of treatment with morphine and example 1.
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In the first phase of the study, various doses of morphine (Figure 1) were given at day
18 and only the dose of 2.5 and 5 mg/kg were able to mitigate allodynia with statistical
significance. Based on these results, the sub threshold dose of 1.25 mg/kg was chosen
for phase 2 of the study to look at potential synergy with example 1 treatment.

Morphine at 5 mg/kg was chosen as positive control in the phase 2 study.

In the second phase of the study, example 1 alone was able to demonstrate statistically
significant mitigation of allodynia 30 minutes after administration at 80 mg/kg (similar to
5mg/kg of morphine) but not at 40mg/kg. Sub-threshold dose of morphine (1.25 mg/kg)
was given with example 1 treatment (80 and 40 mg/kg) and resulted in an increase in
analgesia 30 minutes after administration and the effect lasted at least 24 hours. In
contrast, 5 mg/kg of morphine showed no significant effect 24 hours after

administration.

In summary, example 1 in combination with morphine produces a synergistic analgesic

effect that lasts at least 24 hours in a bone cancer pain model.
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CLAIMS

ligand for use in the prevention and/or treatment of bone cancer pain.

2. Sigma ligand according to claim 1, wherein the pain is selected from acute and/or

chronic pain developed as a consequence of bone cancer, preferably neuropathic

pain, neuralgia, allodynia, causalgia, hyperalgesia, hyperesthesia, hyperpathia,

neuritis or neuropathy secondary to surgical procedure.

3. Sigma ligand according to claims 1 or 2, which is selected from a sigma receptor

antagonist preferably selected from a neutral antagonist, an inverse agonist or a

partial antagonist.

4. Sigma ligand according to any preceding claim, having the general formula (1):

wherein

R, is selected from the group consisting of 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 wunsubstituted aromatic heterocyclyl,
substituted or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORj, -
C(O)NRgRg, -CH=NRjs, -CN, -ORs -OC(O)Rs, -S(O)-Rs, -NRsRg, -
NRsC(O)Rg, -NO,, -N=CR3Rg, and halogen;

R, is selected from the group consisting of 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, -
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CORg, -C(O)ORjg, -C(O)NRgRg, -CH=NRs, -CN, -OR;, -OC(O)Rs, -S(O)¢
Rg, -NRng, -NRsC(O)Rg, -NOz, -N=CR3R9, and halogen;

R; and R, are independently selected from the group consisting of
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, -ORs, -OC(O)Rs, -S(O)-Rs, -NRsRg, -NRsC(O)Rg, -NO,, -N=CRgRy,
and halogen, or together they form an optionally substituted fused ring

system;

Rs and Rg are independently selected from the group consisting of
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, -ORsg, -OC(O)Rs, -S(O)-Rs , -NRgRg, -NRgC(O)Rg, -NO,, -N=CRgRy,
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;
tis1,2o0r3;

R; and Ry are each independently selected from the group consisting of
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, isomer, prodrug or solvate thereof.

5. Sigma ligand according to claim 4, wherein R, is selected from H, -CORg and

substituted or unsubstituted alkyl.
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Sigma ligand according to claims 4 or 5, wherein R; is H or alkyl.
Sigma ligand according to any of claims 4 to 6, wherein R; and R, together form a
fused naphthyl ring system.

8. Sigma ligand according to any of claims 4 to 7, wherein Rs and Rg together form a
morpholine-4-yl group.

9. Sigma ligand according to any preceding claim, which is selected from the

compounds:
4-{2-(1-(3,4-dichlorophenyl)-5-methyl-1H pyrazol-3-yloxy)ethyl}morpholine,
2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine,
1-(3,4-Dichlorophenyl}-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,
1-(3,4-Dichlorophenyl}-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole,
1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]lethyl}piperidine,
1-{2-[1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}-1H-imidazole,

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

1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]lethyl}-4-methylpiperazine,

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

carboxylate,

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

yl)ethanone,
4-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}morpholine,
1-(4-Methoxyphenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,
1-(4-Methoxyphenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole,
1-[2-(1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxy)ethyl]piperidine,
1-{2-[1-(4-Methoxyphenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}-1H-imidazole,
4-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]ethyl}morpholine,
1-(3,4-Dichlorophenyl}-5-phenyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,
1-(3,4-Dichlorophenyl}-5-phenyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole,

1-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]lethyl}piperidine,
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1-{2-[1-(3,4-Dichlorophenyl)-5-phenyl-1H-pyrazol-3-yloxy]ethyl}-1H-imidazole,

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

tetrahydroisoquinoline,
4-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}morpholine,
1-(3,4-Dichlorophenyl}-5-methyl-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole,
1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}piperidine,
1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-4-methylpiperazine,
1-{4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]butyl}-1H-imidazole,
4-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-amine,
1-{4-[1-(3,4-dichlorophenyl}-5-methyl-1H-pyrazol-3-yloxy]butyl}-4-phenylpiperidine,

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

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

tetrahydroisoquinoline,
4-{2-[1-(3,4-dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxylethyl}morpholine,
2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine,
1-(3,4-Dichlorophenyl)-5-isopropyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,
1-(3,4-Dichlorophenyl)-5-isopropyl-3-[3-(pyrrolidin-1-y)propoxy]-1H-pyrazole,
1-{2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]ethyl}piperidine,

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

tetrahydroisoquinoline,
4-{2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]ethyl}morpholine,
2-[1-(3,4-dichlorophenyl}-1H-pyrazol-3-yloxy] N,N-diethylethanamine,
1-(3,4-dichlorophenyl)-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,
1-{2-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]ethyl}piperidine,
1-(3,4-dichlorophenyl)-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole,
1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}piperazine,

1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}pyrrolidin-3-amine,
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4-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]ethyl}morpholine,
2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine,
1-(3,4-Dichlorophenyl}-4,5-dimethyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,
1-(3,4-Dichlorophenyl}-4,5-dimethyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole,
1-{2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]ethyl}piperidine,
4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}morpholine,
(2S,6R)-4-{4-[1-(3,4-dichlorophenyl}-1H-pyrazol-3-yloxy]butyl}-2,6-dimethylmorpholine,
1-{4-[1-(3,4-Dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}piperidine,
1-(3,4-Dichlorophenyl)-3-[4-(pyrrolidin-1-yl)butoxy]-1H-pyrazole,
4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-amine,
N-benzyl-4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N-methylbutan-1-amine,

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

amine,
4-{4-[1-(3,4-dichlorophenyl)}-1H-pyrazol-3-yloxy]butyl}thiomorpholine,
1-[1-(3,4-Dichlorophenyl)-5-methyl-3-(2-morpholinoethoxy)-1H-pyrazol-4-yllethanone,

1-{1-(3,4-dichlorophenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazol-4-

yl}ethanone,

1-{1-(3,4-dichlorophenyl)-5-methyl-3-[2-(piperidin-1-yl)ethoxy]-1H-pyrazol-4-

yl}ethanone,

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

yl}ethanone,
4-{2-[5-Methyl-1-(naphthalen-2-yl}-1H-pyrazol-3-yloxy]ethyl}morpholine,
N,N-Diethyl-2-[5-methyl-1-(nhaphthalen-2-yl}-1H-pyrazol-3-yloxylethanamine,
1-{2-[5-Methyl-1-(naphthalen-2-yl}-1H-pyrazol-3-yloxy]ethyl}piperidine, and
5-Methyl-1-(naphthalen-2-yl)-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,

or a pharmaceutically acceptable salt, prodrug or solvate thereof.

10. Sigma ligand according to any of claims 4 to 9, wherein the sigma ligand is 4-{2-[5-
methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl} morpholine, or a

pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.
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12.

13.

14.

15.

42

Sigma ligand according to claim 10, wherein the sigma ligand is 4-{2-[5-methyl-1-
(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl} morpholine hydrochloride.

Use of sigma ligand as defined in any of claims 1 to 11 for the manufacture of a
medicament for the prevention and/or treatment of bonce cancer pain.

A method of treatment of a patient suffering from bone cancer pain, or likely to
suffer pain as a result of bone cancer, which comprises administering to the patient
in need of such a treatment or prophylaxis a therapeutically effective amount of a
sigma ligand as defined in any of claims 1 to 11.

A combination of at least one sigma ligand as defined in any of claims 1 to 11 and
at least one opioid or opiate compound for simultaneous, separate or sequential
administration, for use in the prevention and/or treatment of pain associated to
bone cancer.

A combination according to claim 14, wherein the opioid is morphine.
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USO DE LIGANDOS SIGMA EN DOLOR POR CANCER DE HUESOS

DESCRIPCION
CAMPO DE LA INVENCION

La presente invencidén se refiere a ligandos de receptores
sigma, mds particularmente a algunos derivados de indazol, y a
composiciones farmacéuticas que los comprenden, para su UusO en
la terapia y/o 1la profilaxis de dolor asociado a cdncer de

huesos.

ANTECEDENTES

El dolor por céancer de huesos es una manifestacidn

abrumadora del céancer metastdsico. Desafortunadamente, las
terapias actuales pueden ser ineficaces, % cuando son
ineficaces, la duracién de la supervivencia del paciente

normalmente excede la duracidén del alivio de dolor. Se necesitan
urgentemente nuevas terapias de base mecanistica.

Los pacientes con tumores malignos que se han metastatizado
al hueso se enfrentan a menudo con una mala calidad de vida. Las

complicaciones esqueléticas como secuelas de la enfermedad

metastédsica se manifiestan en si mismas en ~70% de los pacientes
con carcinoma prostdtico o de mama avanzado. Se descubren
metdstasis esqueléticas en >90% de los pacientes que mueren de
carcinoma de préstata o de mana. El1 dolor por céncer de huesos
es uno de los sintomas mé&s comunes presentados por pacientes con
céancer. Los carcinomas de préstata y de mama metastdsicos son
contribuidores principales a la prevalencia del dolor de huesos
inducido por cancer. Por tanto, el dolor del cancer de huesos
también representa el dolor mds comin en pacientes humanos con
cadncer avanzado, debido a que los tumores méds comunes incluyendo
canceres de mama, prdéstata y pulmén tienen una notable
propensién a metastatizarse al hueso.

Los pacientes humanos con cdncer gque estdn en estadios
avanzados de la enfermedad, particularmente aquellos con
metdstasis &6sea, notifican que experimentan dolor significativo
y la intensidad del dolor parece estar relacionada con el grado

de destruccidén obsea.
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Los pacientes con cédncer con implicacidén esquelética a
menudo padecen fracturas, hipercalcemia, compresidén de la médula
espinal y dolor grave, todo lo cual, tal como se menciona,
contribuye a un aumento de morbilidad y una disminucién de la
calidad de vida.

El dolor dque se origina de metdstasis esqueléticas
habitualmente aumenta en magnitud a lo largo de la evolucidn de
la enfermedad y normalmente se divide en dos categorias: dolor
en curso y dolor intercurrente o incidental.

El dolor en curso, que es habitualmente el primer sintoma
del cancer de huesos, comienza como un dolor pulsatil,
constante, sordo que aumenta en intensidad con el tiempo y se
exacerba por el uso de las partes implicadas del esqueleto.

Con el aumento del tiempo y la destruccién désea, el dolor
se intensifica y entonces pueden producirse espontdneamente
episodios intermitentes de dolor extremo o, mds comunmente,
después de cargar peso o del movimiento de la extremidad
afectada. Este dolor se denomina “dolor incidental o
intercurrente”.

De estos dos tipos de dolor, el dolor intercurrente es mas
dificil de controlar ya que, por ejemplo, las dosis de opioides
necesarias para controlar este dolor son frecuentemente mayores
que las necesarias para controlar el dolor en curso y por tanto
van acompanadas de efectos secundarios no deseados
significativos tal como se comenta mas adelante.

La alodinia mecdnica es la percepcidén dolorosa de estimulos
mecdnicos que normalmente no se perciben como nocivos. Con este
dolor por cancer de huesos, puede generarse esta forma aguda de
dolor provocado por el movimiento mediante el uso moderado de la
extremidad, al toser o girarse en la cama vy tiene una
receptividad disminuida a agentes terapéuticos convencionales.

La intensidad del dolor varia entre pacientes con cancer y
depende de la sensibilidad al dolor del paciente, el tipo de
cancer y la ubicacidén del tumor. Se han usado las directrices de
tratamiento del <céncer ©proporcionadas por la Organizacidn

Mundial de la Salud (OMS) en la practica clinica de tratamiento
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del dolor y oncologia. El tratamiento de pacientes humanos con
cancer incluye el uso de opioides, fdrmacos antiinflamatorios no
esteroideos (AINE), corticoesteroides, anestésicos locales,
antidepresivos y anticonvulsivos o bien solos o Dbien en
combinacidn.

El dolor crénico resistente a agentes antiinflamatorios,
quimioterapia, radioterapia, cirugia vy/o Dbisfosfonatos se
combate normalmente con medicaciones para el dolor fuerte. E1
tratamiento con opioides del dolor por cancer de huesos avanzado
es comin y eficaz para aliviar el dolor. Desafortunadamente, las
dosis de opioides requeridas para atenuar el dolor de huesos
(120 mg/kg al dia) pueden producir efectos secundarios no
deseados, tales como confusidn, depresidn respiratoria,
somnolencia y estrefiimiento. Estos efectos secundarios pueden
reducir gravemente la calidad de vida global. En el plazo de 4
semanas tras visitar a su médico, el 73% de los pacientes
enfermos terminales que recibieron tratamiento con opioides
notificaron dolor gque era de moderado a grave y el 40% de los
pacientes con dolor grave notificaron un aumento en el
tratamiento con opioides.

Las dosis crecientes de opioides requeridas para controlar
el dolor pueden reflejar o bien una tolerancia a opioides en
evolucidén o bien un aumento en la gravedad del dolor. Aunqgue
ambos mecanismos probablemente estdn implicados en la dosis
creciente de morfina requerida para este dolor, la capacidad
para reducir notablemente los requisitos de opioides mediante el
uso de terapias paliativas sugiere que las altas dosis de
opioides son al menos parcialmente un reflejo de la intensidad
asociada con el estado de dolor por cancer de huesos.

Debido a que el opioide no selecciona como diana
directamente la fuente de dolor sino que actua sistemdticamente
a través del sistema nervioso central, las repercusiones
negativas para los sistemas de 6rganos ©pueden contribuir
significativamente a una mala calidad de wvida (Clin. Cancer
Res., 2006, 12(20 Supplm., 6231s-6235s; Compar. Med., 2008,
58(3), 220-233; J. Pain y Symp. Manag., 2005, 29(55), S32-S46).
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Los modelos animales de dolor por céncer pueden dividirse
en las siguientes cinco categorias: modelos de dolor por cancer
de huesos, modelos de dolor por cancer no de huesos, modelos de
dolor de invasidén de cdncer, modelos de neuropatia periférica
inducida por agentes quimioteradpicos del cancer y modelos de
dolor por cancer que se produce de manera espontdnea.
Especificamente, se ha estudiado el dolor por cancer de huesos,

entre otros, usando un modelo de carcinoma de mama de rata

(MRMT-1), fibrosarcoma murino (2472), carcinomas de mama murinos
(4T1), carcinomas hepatocelulares (HCa-1l) vy melanoma murino
(Blo) .

El uso de estos modelos ha revelado numerosas
caracteristicas asociadas con comportamientos relacionados con
el dolor vy ha proporcionado wuna mejor comprensién de los
mecanismos neuroquimicos y neurofisioldégicos que subyacen al
dolor por céancer. Muchas de las caracteristicas observadas en
estos modelos animales son compartidas por pacientes humanos con
cancer que experimentan dolor tumoral incluyendo destruccidn
6sea, sensibilizacién neuronal aferente primaria v
reorganizacién y desarrollo de sensibilizacidén central en la
médula espinal.

Tal como se menciondé anteriormente, un problema principal
al tratar el dolor por cancer de huesos avanzado es que mientras
que los opioides pueden controlar el dolor en curso, estas
mismas dosis son frecuentemente insuficientes para bloquear el
dolor intercurrente provocado por el movimiento.

Puesto que los datos presentes en la técnica sugieren que
el dolor por cancer de huesos puede tener un componente tanto
inflamatorio como neuropatico y a pesar de gque se han hecho
recientemente avances significativos en modelos experimentales
que examinan posibles nuevas terapias, se necesitan claramente
tratamientos mds eficaces con mayor eficacia frente al
componente inflamatorio y neuropdtico del dolor por cancer de
huesos debido a que el objetivo de gestidén del dolor no sdélo es
aliviar el dolor, sino también mantener el bienestar fisioldgico

y psicoldgico del paciente.
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La presente invencién se refiere al uso de un ligando sigma
como adyuvante en la terapia del dolor por cancer de huesos.
Este beneficio de la invencidén es més evidente cuando el ligando
sigma especificamente es un antagonista de receptores sigma-1,
preferiblemente en forma de un antagonista (neutro), un agonista
inverso o un antagonista parcial.

Por tanto, un aspecto de la presente invencidén se refiere a
un ligando sigma para su uso en la prevencidén y/o el tratamiento
de dolor asociado a cancer de huesos.

En una realizacidén preferida, dicho ligando sigma tiene la

férmula general (I):

Rs
_N
R “NCH)—O_  R;
n
I\
N\
N~ Ro
X
| I Rs
R4

(1)
en la que

R; se selecciona del grupo dque consiste en hidrdégeno,
algquilo sustituido o no sustituido, cicloalquilo
sustituido o no sustituido, alguenilo sustituido o no
sustituido, arilo sustituido o no sustituido, arilalquilo
sustituido o no sustituido, heterociclilo no aromdtico
sustituido o no sustituido, heterociclilo aromatico
sustituido o no sustituido, heterociclilalquilo sustituido
o no sustituido, -CORg, -C(O)ORg, -C(O)NRgRy, -CH=NRg, -CN,
—ORg, -0OC(O)Rg, -S(0).-Rg, -NRgRy, -NRsC(O)Ry, -NO,, —N=CRgR,
y haldgeno;

R, se selecciona del grupo dgue consiste en hidrdégeno,
alquilo sustituido o no sustituido, cicloalquilo

sustituido o no sustituido, alguenilo sustituido o no
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sustituido, arilo sustituido o no sustituido, arilalquilo
sustituido o no sustituido, heterociclilo aromdtico o no
aromdtico, sustituido o no sustituido, heterociclilalquilo
sustituido o no sustituido, -CORg, -C(0O)ORg, -C(0O)NRgRy,
CH=NRy, -CN, -ORg, -OC(O)Rs, -S(0).—Rs, -NRgRy;, —-NRsC(O)Ry, -
NO,, —-N=CRgRy, y haldgeno;

R; y Ry se seleccionan independientemente del grupo dque
consiste en hidrdégeno, alquilo sustituido o no sustituido,
cicloalquilo sustituido o no sustituido, algquenilo
sustituido o no sustituido, arilo sustituido o no
sustituido, arilalquilo sustituido o no sustituido,
heterociclilo aromdtico o no aromdtico, sustituido o no
sustituido, heterociclilalquilo sustituido o no
sustituido, -CORgz, -C(O)ORsz, -C(O)NRgzR,, —-CH=NRgz, -CN, -ORg,
-0C(O)Rg, -S(O):—Rg, —-NRgRy, -NRgC(O)Rgy, -NO,, -N=CRgRy, vy
haldégeno, o forman juntos un sistema de anillos
condensados opcionalmente sustituido;

Rs y Rg se seleccionan independientemente del grupo que
consiste en hidrdégeno, alquilo sustituido o no sustituido,
cicloalqgquilo sustituido o no sustituido, algquenilo
sustituido o no sustituido, arilo sustituido o no
sustituido, arilalquilo sustituido o no sustituido,
heterociclilo aromdtico o no aromdtico, sustituido o no
sustituido, heterociclilalquilo sustituido o no
sustituido, —-CORg, -C(0O)ORg, —-C(O)NRgRy, —-CH=NRg, -CN, -ORg,
-0C (0O)Rg, -S(0)+—Rg, —NRgRg, —NRgC (O) Ry, -NO,, —N=CRgRy vy
halégeno, o forman juntos, con el atomo de nitrdgeno al
que estan unidos, un grupo heterociclilo aromatico o no
aromatico, sustituido o no sustituido;

n se selecciona de 1, 2, 3, 4, 5, 6, 7y 8;

t es 1l, 2 6 3;

Rg vy Ry se seleccionan cada uno independientemente del
grupo que consiste en hidrégeno, algquilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido,
alquenilo sustituido o no sustituido, arilo sustituido o

sustituido, heterociclilo aromdatico o no aromatico,
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sustituido o no sustituido, alcoxilo sustituido o no

sustituido, ariloxilo sustituido o no sustituido y

haldgeno;

o una sal, isdémero, profdrmaco o solvato farmacéuticamente
aceptable del mismo.

Otro aspecto de esta invencidén se refiere al uso del
ligando sigma tal como se definié anteriormente para la
fabricacién de un medicamento para la prevencidén vy/o el
tratamiento de dolor asociado a cancer de huesos.

Otro aspecto de la invencién es un método de tratamiento de
un paciente que padece dolor asociado a un cancer de huesos, o
que es probable que padezca dolor como resultado de cancer de
huesos, que comprende administrar al paciente que necesita un
tratamiento o profilaxis de este tipo una cantidad
terapéuticamente eficaz de un ligando sigma tal como se definid
anteriormente.

Otro aspecto de la invencidén se refiere a una combinacidn
de al menos un ligando sigma tal como se definidé anteriormente y
al menos un compuesto opioide u opidceo para administracién
simultédnea, separada o secuencial, para su uso en la prevencidn
y/o0 el tratamiento de dolor asociado a un cdancer de huesos.

Estos aspectos y realizaciones preferidas de los mismos

también se definen en las reivindicaciones.

BREVE DESCRIPCION DE LAS FIGURAS

Figura 1: Prueba de von Frey. Determinacién del nivel de
dosis 6ptima de morfina para la segunda fase (fase 2).

Figura 2: Prueba de von Frey. Efecto sinérgico de morfina
(1,25 mg/kg) y ejemplo 1 (40 mg/kg) en la fase 2.

Figura 3: Prueba de von Frey. Efecto sinérgico de morfina

(1,25 mg/kg) y ejemplo 1 (80 mg/kg) en la fase 2.

DESCRIPCION DETALLADA DE LA INVENCION
En el contexto de la presente invencidén, los siguientes

términos tienen el significado detallado a continuacidn.
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“Alquilo” se refiere a un radical de cadena hidrocarbonada
lineal o ramificada que consiste en de 1 a 12 &tomos de carbono,
que no contiene insaturacién, y que se une al resto de la
molécula mediante un enlace sencillo, por ejemplo, metilo,
etilo, n-propilo, i-propilo, n-butilo, t-butilo, n-pentilo, etc.
Los radicales alquilo pueden estar opcionalmente sustituidos con
uno o mds sustituyentes tales como arilo, halo, hidroxilo,
alcoxilo, carboxilo, c¢iano, carbonilo, acilo, alcoxicarbonilo,
amino, nitro, mercapto, alquiltio, etc. Radicales alquilo
preferidos tienen desde 1 hasta 6 4&tomos de carbono. Si esta
sustituido con arilo, corresponde a un radical “arilalquilo”,
tal como bencilo o fenetilo. Si estéa sustituido con
heterociclilo, corresponde a un radical “heterociclilalquilo”.

“Alquenilo” se refiere a un radical de cadena
hidrocarbonada lineal o ramificada que consiste en de 2 a 12
atomos de carbono, que contiene al menos una insaturacidn, y que
se une al resto de la molécula mediante un enlace sencillo. Los
radicales alquenilo pueden estar opcionalmente sustituidos con
uno o mds sustituyentes tales como arilo, halo, hidroxilo,
alcoxilo, carboxilo, ciano, carbonilo, acilo, alcoxicarbonilo,
amino, nitro, mercapto, alquiltio, etc. Radicales alquenilo
preferidos tienen desde 2 hasta 6 atomos de carbono.

“Cicloalquilo” se refiere a un radical monociclico o
biciclico de 3 a 10 miembros estable que estd saturado o
parcialmente saturado, y que consiste solamente en 4&tomos de
carbono e hidrégeno, tales como ciclohexilo o adamantilo. A
menos que se establezca especificamente 1lo contrario en la
memoria descriptiva, el término “cicloalquilo” se entiende que
incluye radicales cicloalquilo que estan opcionalmente
sustituidos con uno o méds sustituyentes tales como alquilo,
halo, hidroxilo, amino, ciano, nitro, alcoxilo, carboxilo,
alcoxicarbonilo, etc.

“Arilo” se refiere a radicales de anillo aromdtico uUnico o
miltiples, incluyendo radicales de multiples anillos que
contienen grupos arilo separados y/o condensados. Grupos arilo

tipicos contienen desde 1 hasta 3 anillos separados o
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condensados y desde 6 hasta aproximadamente 18 &tomos de carbono
de anillo, tales como radical fenilo, naftilo, indenilo,
fenantrilo o antracilo. El radical arilo puede estar
opcionalmente sustituido con uno o mads sustituyentes tales como
hidroxilo, mercapto, halo, alquilo, fenilo, alcoxilo,
haloalquilo, nitro, ciano, dialquilamino, aminocalquilo, acilo,
alcoxicarbonilo, etc.

“Heterociclilo” se refiere a un radical de anillo de 3 a 15
miembros estable que consiste en 4dtomos de carbono y desde uno
hasta cinco heterodtomos seleccionados del grupo que consiste en
nitrdégeno, oxigeno y azufre, preferiblemente un anillo de 4 a 8
miembros con uno o mas heterodtomos, mas preferiblemente un
anillo de 5 6 6 miembros con uno o mas heterodtomos. Puede ser
aromatico o no aromdtico. Para los fines de esta invencidn, el
heterociclo puede ser un sistema de anillos monociclico,
biciclico o triciclico, que puede incluir sistemas de anillos
condensados; y los atomos de nitrdgeno, carbono y azufre en el
radical heterociclilo pueden estar opcionalmente oxidados; el
atomo de nitrdégeno puede estar opcionalmente cuaternizado; y el
radical heterociclilo puede estar parcial o totalmente saturado
o ser aromdtico. Ejemplos de tales heterociclilos incluyen, pero
sin limitarse a, azepinas, bencimidazol, benzotiazol, furano,
isotiazol, imidazol, indol, piperidina, ©piperazina, purina,
quinolina, tiadiazol, tetrahidrofurano, cumarina, morfolina;
pirrol, pirazol, oxazol, isoxazol, triazol, imidazol, etc.

“Alcoxilo” se refiere a un radical de férmula -OR, en la
que R, es un radical alquilo tal como se definidé anteriormente,
por ejemplo, metoxilo, etoxilo, propoxilo, etc.

“Amino” se refiere a un radical de férmula -NH,, -NHR, o -
NR.Ry, opcionalmente cuaternizado, por ejemplo, metilamino,
etilamino, dimetilamino, dietilamino, propilamino, etc.

“Haldégeno”, “halo” o “hal” se refiere a bromo, cloro, yodo
o fltor.

Las referencias en el presente documento a los grupos
sustituidos en los compuestos de la presente invencidén se

refieren al resto especificado que puede estar sustituido en una
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0 mas posiciones disponibles con uno o mas grupos adecuados, por
ejemplo, haldgeno tal como fluoro, cloro, bromo y yodo; cianoj;
hidroxilo; nitro; azido; alcanoilo tal como un grupo alcanoilo
Cis tal como acilo y similares; carboxamido; grupos alquilo
incluyendo los grupos que tienen desde 1 hasta aproximadamente
12 &tomos de carbono, o desde 1 hasta aproximadamente 6 &atomos
de carbono, y mas preferiblemente 1-3 adtomos de carbono; grupos
alquenilo y alquinilo incluyendo grupos gque tienen una o mas
uniones insaturadas y desde 2 hasta aproximadamente 12 &atomos de
carbono, o desde 2 hasta aproximadamente 6 Aatomos de carbono;
grupos alcoxilo que tienen una o mads uniones oxigeno y desde 1
hasta aproximadamente 12 &tomos de carbono, o desde 1 hasta
aproximadamente 6 dtomos de carbono; ariloxilo tal como
fenoxilo; grupos alquitio incluyendo aquellos restos que tienen
una o mads uniones tioéter y desde 1 hasta aproximadamente 12
atomos de carbono, o desde 1 hasta aproximadamente 6 atomos de
carbono; grupos alquilsulfinilo incluyendo aquellos restos que
tienen una o mas uniones sulfinilo y desde 1 hasta
aproximadamente 12 adtomos de carbono, o desde 1 hasta
aproximadamente 6 4dtomos de carbono; grupos alquilsulfonilo
incluyendo aquellos restos que tienen wuna o mds uniones
sulfonilo y desde 1 hasta aproximadamente 12 4dtomos de carbono,
o desde 1 hasta aproximadamente 6 atomos de carbono; grupos
aminoalquilo tales como grupos que tienen uno o mas atomos de N
y desde 1 hasta aproximadamente 12 atomos de carbono, o desde 1
hasta aproximadamente 6 &atomos de carbono; arilo carbociclico
que tiene 6 ¢ mas carbonos, particularmente fenilo o naftilo y
aralguilo tal como bencilo. A menos que se indique lo contrario,
un grupo opcionalmente sustituido puede tener un sustituyente en
cada posicidén sustituible del grupo, y cada sustitucidén es
independiente de las demds.

El término “sal” debe entenderse como cualquier forma de un
compuesto activo usado segun esta invencidén en la que dicho
compuesto estd en forma idénica o estd cargado y acoplado a un
contraidén (un catidén o anidén) o estd en disolucidn. Esta

definicién también incluye sales de amonio cuaternario vy
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complejos de la molécula activa con otras moléculas e iones,
complejos formados mediante interacciones idénicas. La definicién

incluye, en particular, sales fisioldgicamente aceptables; este

término debe entenderse como equivalente a “sales
farmacoldgicamente aceptables” o “sales farmacéuticamente
aceptables”.

El término “sales farmacéuticamente aceptables” en el

contexto de esta invencién significa cualquier sal que se tolera
fisioldégicamente (lo que significa normalmente que no es téxica,
particularmente, como resultado del contraidn) cuando se usa de
manera apropiada para un tratamiento, que se aplica o usa,
particularmente, en seres humanos y/o mamiferos. Estas sales
fisioldégicamente aceptables pueden formarse con cationes o bases
y, en el contexto de esta invencidén, se entiende que son sales
formadas por al menos un compuesto usado segun la invencién,
normalmente un &cido (desprotonado), tal como un aniédn,
particularmente cuando se usa en seres humanos y/o mamiferos.
Estas sales fisioldgicamente aceptables también pueden formarse
con aniones o 4cidos y, en el contexto de esta invencidn, se
entiende que son sales formadas por al menos un compuesto usado
segun esta invencidén, normalmente protonado, por ejemplo en un
nitrdégeno, tal como un catién y al menos un anién
fisiolégicamente tolerado, particularmente cuando se usan en
seres humanos y/o mamiferos. Esta definicidn incluye
especificamente en el contexto de esta invencidén una sal formada
con un &cido fisioldgicamente tolerado, es decir, sales de un
compuesto activo especifico con &acidos orgadnicos o inorgdnicos
fisiolégicamente tolerados, particularmente cuando se usan en
seres humanos y/o mamiferos. Ejemplos de este tipo de sales son
las formadas con: &cido clorhidrico, 4&dcido bromhidrico, 4&cido
sulfurico, &acido metanosulfénico, &cido fdérmico, 4&cido acético,
dcido oxdlico, &cido succinico, &acido mélico, 4&acido tartdarico,
dcido mandélico, dacido fumarico, &acido lactico o acido citrico.
El término “solvato” segun esta invencidén debe entenderse
que significa cualquier forma del compuesto activo segun la

invencién en la que dicho compuesto se une mediante un enlace no
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covalente a otra molécula (normalmente un disolvente polar),
incluyendo especialmente hidratos y alcoholatos, como por
ejemplo, metanolato. Un solvato preferido es el hidrato.

También estd dentro del alcance de la invencidn, cualquier
compuesto que es un profdrmaco de un ligando sigma, en
particular, un profdrmaco de un compuesto de férmula (I). E1
término “profarmaco” se usa en su sentido mas amplio y abarca
aquellos derivados que se convierten in vivo en los compuestos
de 1la invencidén. Ejemplo de profdrmacos incluyen, pero sin
limitarse a, derivados y metabolitos de 1los compuestos de
férmula I que incluyen restos biohidrolizables tales como amidas
biohidrolizables, ésteres biohidrolizables, carbamatos
biohidrolizables, carbonatos biohidrolizables, ureidas
biohidrolizables y analogos de fosfato biohidrolizables.
Preferiblemente, los profdrmacos de compuestos con grupos
funcionales carboxilo son los ésteres de alquilo inferior del
dcido carboxilico. Los ésteres de —carboxilato se forman
convenientemente esterificando cualquiera de los restos de acido
carboxilico presentes en la molécula. Normalmente, los
profdrmacos pueden prepararse usando métodos Dbien conocidos,
tales como los descritos en Burguer “Medicinal Chemistry and
Drug Discovery 62 ed. (Donald J. Abraham ed. 2001, Wiley),
“Design and Applications of Prodrugs” (H. Bundgaard ed., 1985,
Harwood Academic Publisher) y Krogsgaard-Larsen et al. “Textbook
of Drug design and Discovery” Taylor & Francis (Abril, 2002).

Los compuestos de la presente 1invencidén representados
mediante la férmula (I) descrita anteriormente pueden incluir
enantidémeros dependiendo de la presencia de centros quirales o
isémeros dependiendo de la presencia de enlaces multiples (por
ejemplo Z, E). Los 1isdémeros, enantidémeros o diastereoisdmeros
individuales y mezclas de los mismos se encuentran dentro del
alcance de la presente invencidn.

Ademéds, cualquier compuesto al que se hace referencia en el
presente documento puede existir como tautdémeros.
Especificamente, el término tautdémero se refiere a uno de dos o

mds isdémeros estructurales de un compuesto que existe en
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equilibrio y que se convierten facilmente de una forma isomérica
en otra. Los pares tautoméricos comunes son amina-imina, amida-
dcido imidico, ceto-enol, lactama-lactima, etc.

A menos que se establezca lo contrario, también se entiende
que los compuestos de la invencidén incluyen formas marcadas
isotépicamente, es decir, compuestos que sélo difieren en la
presencia de uno o mas atomos enriquecidos isotépicamente. Por
ejemplo, estdn dentro del alcance de esta invencién los
compuestos que tienen las presentes estructuras excepto por el
reemplazo de al menos un atomo de hidrdégeno por un deuterio o
tritio, o el reemplazo de al menos un carbono por un carbono
enriquecido en *C é ™C, o el reemplazo de al menos un nitrégeno
por nitrégeno enriquecido en '°N.

Los ligandos sigma, en particular los compuestos de férmula
(I), o sus sales o solvatos estan preferiblemente en forma
farmacéuticamente aceptable o sustancialmente pura. Por forma
farmacéuticamente aceptable se entiende, entre otros, que tiene
un nivel de pureza farmacéuticamente aceptable excluyendo 1los
aditivos farmacéuticos normales tales como diluyentes y
portadores, y no incluyen material considerado tdéxico a 1los
niveles de dosificacidédn normales. Preferiblemente, los niveles
de pureza para el principio activo son preferiblemente
superiores al 50%, mads preferiblemente superiores al 70%, lo mas
preferiblemente superiores al 90%. En una realizacién preferida,
es superior al 95% del compuesto de férmula (I), o sus sales,
solvatos o profdrmacos.

Tal como se observd anteriormente, el término “sales,
solvatos, profdrmacos farmacéuticamente aceptables” se refiere a
cualgquier sal, solvato o cualquier otro compuesto que, tras la
administracidén al receptor ©puede proporcionar (directa o
indirectamente) un compuesto tal como se describe en el presente
documento. Sin embargo, se apreciara que las sales, solvatos y
profarmacos que no son farmacéuticamente aceptables también se
encuentran dentro del alcance de la invencidén dado que pueden
ser Utiles en la preparacién de sales, solvatos o profdrmacos

farmacéuticamente aceptables. La preparacién de sales, solvatos
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y profdrmacos puede llevarse a cabo mediante métodos conocidos
en la técnica.

Tal como se usa en el presente documento, los términos
“tratar”, “tratando” y *“tratamiento” incluyen la erradicaciédn,
eliminacién, reversidn, alivio, modificacidén o control del dolor
asociado a cancer de huesos.

Tal como se usa en el presente documento, las expresiones
“ligando sigma” o “ligando de receptores sigma” se refieren a
cualquier compuesto que se une a receptores sigma. Tal como se
establecidé anteriormente, el ligando sigma es preferiblemente un
antagonista de receptores sigma en forma de un antagonista
(neutro), un agonista inverso o un antagonista parcial.

Un “agonista” se define como un compuesto que se une a un
receptor y tiene un efecto intrinseco, y por tanto, aumenta la
actividad basal de un receptor cuando se pone en contacto con el
receptor. Un “antagonista” se define como un compuesto qgue
compite con un agonista o agonista inverso por unirse a un
receptor, bloqueando de ese modo la accidén de un agonista o un
agonista inverso en el receptor. Sin embargo, un antagonista
(también conocido como un antagonista “neutro”) no tiene efecto
sobre la actividad constitutiva del receptor. Los antagonistas
median sus efectos mediante la unidén al sitio activo o a los
sitios alostéricos en los receptores, o pueden interaccionar en
sitios de unidén uUnicos que normalmente no estdn implicados en la
regulacién bioldgica de la actividad del receptor. La actividad
antagonista puede ser reversible o irreversible dependiendo de
la longevidad del complejo antagonista-receptor, que, a su vez,
depende de la naturaleza de la unidén al receptor antagonista.

Un “antagonista parcial” se define como un compuesto que se
une al receptor y genera una respuesta antagonista; sin embargo,
un antagonista parcial no genera la respuesta antagonista
completa. Los antagonistas parciales son antagonistas débiles,
blogqueando de ese modo parcialmente la accidén de un agonista o
agonista inverso en el receptor.

Un *“agonista inverso” se define como un compuesto que

produce un efecto opuesto al del agonista mediante la ocupacidn



10

15

20

25

30

35

15

del mismo receptor y, por tanto, disminuye la actividad basal de
un receptor (es decir, la seflalizacidén mediada por el receptor).
Tales compuestos también se conocen como antagonistas negativos.
Un agonista inverso es un ligando para un receptor que provoca
que el receptor adopte un estado inactivo en relacidén a un
estado basal que se produce en ausencia de cualquier ligando.
Por tanto, mientras que un antagonista puede inhibir 1la
actividad de un agonista, un agonista inverso es un ligando que
puede alterar la conformacién del receptor en ausencia de un
agonista.

“El/los receptor(es) sigma” tal como se wusa en esta
solicitud se conoce(n) bien y se define(n) usando la siguiente
cita: “este sitio de unidén representa una proteina tipica
diferente de las familias de receptores de opioides, NMDA,
dopaminérgicos y de otros neurotransmisores u hormonas
conocidos” (G. Ronsisvalle et al. Pure Appl. Chem. 73, 1499-1509
(2001)). Los datos farmacoldgicos basados en estudios de unidén a
ligandos, caracteristicas biogquimicas % de distribucidén
anatémica distinguen al menos dos subtipos de receptores & (R.
Quiron et al., Trends Pharmacol. Sci. 13, 85-86 (1992); M.L.
Leitner, Eur. J. Pharmacol. 259, 65-69 (1994); S.B. Hellewell y
W.D. Bowen; Brain Res. 527, 244-253 (1990)) (G. Ronsisvalle et
al. Pure. Appl. Chem. 73, 1499-1509 (2001)). En la técnica se

conocen las secuencias de proteina de los receptores sigma

(sigma 1 (6l) y sigma 2 (02)) (por ejemplo, Prasad, P.D. et al.,
J. Neurochem. 70(2), 443-451 (1998)) . Ellos muestran una
afinidad muy alta por diversos analgésicos (por ejemplo,
pentazocina) .

“Compuesto(s) que se une(n) al receptor sigma” o “ligando

sigma” tal como se usan en esta solicitud se define(n) como un
compuesto que tiene un wvalor de CIs, < 5000 nM, mas
preferiblemente < 1000 nM, mads preferiblemente < 500 nM en el
receptor sigma. Mas preferiblemente, el valor de CIsy es < 250
nM. Més preferiblemente, el valor de CIsy es < 100 nM. Lo mas

preferiblemente, el valor de CIsy es < 50 nM. La concentracidn
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inhibidora que es la mitad de la maxima (CIsy) es una medida de
la eficacia de un compuesto en la inhibicién de 1la funcidn
bioldégica o biogquimica. La CIs;, es la concentracién de ligando
competidor que desplaza el 50% de la unidén especifica del
radioligando. Adicionalmente, la expresién “compuesto(s) que se

une (n) al receptor sigma”, tal como se usa en la presente

solicitud se define que tiene un desplazamiento de al menos 2
50% wusando radioligandos 10 nM especificos para el receptor
sigma (por ejemplo, preferiblemente [H] - (+)pentazocina)
mediante lo cual el receptor sigma puede ser cualquier subtipo
de receptores sigma. Preferiblemente, dichos compuestos se unen
al subtipo de receptores sigma-1.

Se conocen bien en la técnica los compuestos gque se unen al
receptor sigma, generalmente también denominados como ligandos
sigma. Muchos de ellos estdn englobados en la definicidén de
“compuesto(s) que se une(n) al receptor sigma” anterior. Aunque
existen muchos wusos conocidos para los ligandos sigma, tales
fdrmacos antipsicéticos, ansioliticos antidepresivos,
tratamiento de accidente cerebrovascular, fdrmacos
antiepilépticos y muchas otras indicaciones, incluyendo contra
la migrafia y el dolor general, en la técnica no se menciona que
estos compuestos sean UuUtiles para el tratamiento de dolor
asociado a un cancer de huesos.

La tabla 1 enumera algunos ligandos sigma conocidos en la
técnica (es decir, que tienen una CIsy, < 5000 nM). Algunos de
estos compuestos pueden unirse a receptores sigma-1 y/o a
receptores sigma-2. Estos ligandos sigma también incluyen sus

sales, bases y dcidos respectivos.

Tabla 1
Hemifumarato de (-)-cianopindolol Clorhidrato de
cutamesina
(-)—-(1R,2S)-cis-N-[2-(3,4- Ciclobenzaprina HC1

diclorofenil)etil]-2-

pirrolidinociclohexilamina
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(-)-1-[1-(3-Clorofenil)pirrolidin-
2—ilmetil]—-4-(2-

feniletil)piperazina

Cicloheximida

Sulfato de (-)-esparteina

pentahidratado

Ciproheptadina HC1

(+)-Himbacina

Rojo de Darrow HC1

(+)-1-Ciclohexil-4-[3—-(5-metoxi-
1,2,3,4-tetrahidronaftalen-1-

il)propillpiperazina

Bromuro de demecario

Clorhidrato de (1S,5R)-3-[2-(2-
adamantil)etil]-1,8,8-trimetil-3-

azabiciclo[3.2.1]octano

Benzoato de denatonio

Ester 2-(4-benzofuran-2-ilmetil-
piperazin-1-il)-etilico del &cido

(2-dibutilamino-etil) -carbdmico

Citrato de deptropina

Ester 1-(3-metoxi-2-nitro-bencil)-
piperidin-3-ilmetilico del &cido
(4-[1,2,3]tiadiazol-4-il-bencil) -

carbamico

Desloratadina

(4aalfa, 8aalfa)-6-(4-Fluorofenil) -
2-(4-piridilmetil)-6-
hidroxidecahidroisoquinolina;

(4a, 8a-cis)-6—-(4-Fluorofenil)-2-
(piridin-4-

ilmetil)perhidroisoquinolin-6-ol

Maleato de

dexbromfeniramina

(4aalfa, 8abeta)-2-Bencil-6-(4-
fluorofenil)-6-

hidroxidecahidroisoquinolina

Maleato de

dexclorfeniramina

(6aR, 9R) -5-Bromo—7-metil-N- (2-
propinil)-4,6,6a,7,8,9-
hexahidroindolo[4,3-fglquinolin-9-

carboxamida

Dexfenfluramina HC1




18

Clorhidrato de (S)-(-)-N-(2-amino-
3-fenilpropil)-2-(3, 4~

diclorofenil)-N-metilacetamida

Diciclomina HCL1

(S)-Metanfetamina HC1

Dietilpropidén HC1

Ester—1-(3-benciloxi-4-metoxi-
bencil)-piperidin-3-ilmetilico del
dcido [1-(9-etil-9H-carbazol-3-

ilmetil)-pirrolidin-3-il]-carbamico

Dimetisoquina HCL1

Ester 2-(terc-butoxicarbonil-
naftalen-1-ilmetil-amino)-etilico
del 4cido [1-(9-etil-9H-carbazol-3-

ilmetil)-pirrolidin-3-il]-carbamico

Maleato de dimetindeno

[4-(4-Etil-3,5-dimetil-pirazol-1-
il)-fenil]-[4-(3-fenil-alil)-

piperazin-1-il]-metanona

Metilsulfato de

difemanilo

(+/-)-Maleato de (1,2-

difeniletil)piperidina

Difenidol HC1

1-(1,4-Etano-1,2,3,4-tetrahidro-2-
naftilmetil)-4-metilpiperazina

hidratada;

1-(Benzobiciclo[2.2.2]octen-2—-
ilmetil)-4-metilpiperazina

hidratada

Difenoxilato HC1

Clorhidrato de S,S-didéxido de 1-(1-
adamantil)-2-[4-(2H-nafto[1, 8-
cd]isotiazol-2-ilmetil)piperidin-1-

il]etanona

Difenilpiralina HC1

1-(1-Naftil)piperazina HC1

Dipropildopamina HBr

Diclorhidrato de 1-(2-
benciloxietil)—-4-(3-

fenilpropil)piperazina

Doxepina HC1
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Oxalato de 1-(2-

feniletil)piperidina

Diclonina HC1

1-(3-Clorofenil)piperazina HC1

Ebastina

1-(3-Clorotien-2-il)-2-[4-(4-

fluorobencil)piperidin-1-il]etanol

Nitrato de econazol

1-(4-Bromo-bencenosulfonil)-4-(2-
terc-butilsulfanil-bencil) -

piperazina

Epinastina HC1l

1-(4-Cloro-3-hidroxifenil)-2-[4-(4-

fluorobencil)piperidin-1-il]etanol

Etaverina HCLl

1-(4-Clorofenil)-3-
(hexahidroazepin-1-

ilmetil)pirrolidin-2-ona

Etopropazina HC1l

(-)-D-Tartrato de 1-(4-clorofenil)- | S(-)-Eticloprida HC1
3(R)-[4-(2-metoxietil)-1-
piperazinilmetil]pirrolidin-2-ona

Diclorhidrato de 1-(4-clorofenil) - Etofenamato

3(R)-[4-(2-metoxietil)piperazin-1-

ilmetil]pirrolidin-2-ona

1’'-(4-Fluorobencil) -1, 3-
dihidroespiro[2-benzofuran-1,4’'-

piperidina]

Isotiocianato de

etonitazenilo

Clorhidrato de 1-(4-fluorofenil)-4-
[4—(5-fluoro-2-pirimidinil)-1-

piperazinil]butan-1-ol

Femoxetina HC1

1-(4-Fluorofenil)-4-[4-(5-
fluoropirimidin-2-il)piperazin-1-
illbutan-1-o0l; 1-[4-(4-
Fluorofenil)-4-hidroxibutil]-4-(5-

fluoropirimidin-2-il)piperazina

Fenfluramina HC1

1’-(4-Fenilbutil)espiro[l,3-

dihidroisobenzofuran-1,4’'—-

Nitrato de fenticonazol
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piperidina]

Clorhidrato de 1-(ciclobutilmetil)- | Fipexida HC1l
2—-[3-fenil-2(E) -

propenil]pirrolidina

l1-(ciclohexilmetil)-3’-metoxi-5'- Flavoxato HC1
fenil-4’,5’-dihidro-3'H-
espiro[piperidin-4,1’'-pirano([4, 3~

clpirazol]

Bromhidrato de 1- Flunarizina diHC1
(ciclopropilmetil)—-4-[2-(4-

fluorofenil)-2-oxoetil]piperidina

1,4-Bis[espiro[isobenzofuran- Compuesto B relacionado
1(3H),4’-piperidin]-1’-il]butano con fluoxetina
1-[(1R,3R)-2,2-Dimetil-3-(2- Fluperlapina

fenoxietil)ciclobutilmetil]piperidi

na

1-[2-(3,4-Diclorofenil)etil]-3- Decanoato de flufenazina
(pirrolidin-1-il)piperidina diHC1
1-[2-(3,4-Diclorofenil)etil]-4-(3- Enantato de flufenazina
fenilpropil)piperazina diHC1
1-[2-(3,4-Diclorofenil)etil]—-4- Flufenazina HCLl
metilpiperazina

Clorhidrato de 1-[2-(4- N-mostaza de flufenazina
fluorofenil)etil]-4,4- diHC1

dimetilhexahidroazepina

Oxalato de 1-[2-[1-(3,4- Compuesto C relacionado
diclorofenil)-5-metil-1H-1, 2, 4- con flurazepam
triazol-3-

ilsulfanil]etil]piperidina

Diclorhidrato de 1-[2-benciloxi- Fluspirileno

1(R)-feniletil]-4-
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ciclohexilpiperazina

Clorhidrato de 1-[3-(2-ox0o-3-
fenilimidazolin-1-
il)propillespiro[piperidin-
4,1’ (3H) —-isobenzofurano];
Clorhidrato de 1-fenil-3-[3-
[espiro[piperidin—-4,1’ (3H) -
isobenzofuran]-1-

il]propil]limidazolin-2-ona

GBR 12783 diHC1

Diclorhidrato de 1-[3-(3,4-
dimetoxifenil)propil]-4-(4-
fenilbutil)perhidro-1,4-diazepina

GBR 12909 diHC1

Clorhidrato de 1-[3-(4-
clorofenoxi)propil]-4-

metilpiperidina

GBR 13069 diHC1

1-[3-(4-Fenil-2H-1,2,3-triazol-2-
il)propillpiperidina

GBR-12935 diHC1

Clorhidrato de 1-[4-(6-
metoxinaftalen-1-il)butil]-3, 3-

dimetilpiperidina

Fumarato de GR 89696

Oxalato de 1-[4-[2-[1-(3,4-
diclorofenil)-1H-pirazol-3-

iloxi]etil]piperazin-1l-il]etanona

Acetato de guanabenz

11-[5-(4-Fluorofenil)-5-oxopentil] -
5,6,7,8,9,10-hexahidro-7,10-

iminociclohept [b]indol

Sulfato de guanadrel

1-Bencil-3beta-[3-
(ciclopropilmetoxi)propil] -
2alfa,3alfa, 4dbeta-

trimetilpiperidina

Halofantrina HC1

l1-Bencil-3-metoxi-3’,4'-

dihidroespiro(piperidin-4,1’-

HEAT HC1
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tieno[3,2-c]pirano)

1’'-Bencil-3-metoxi-4-fenil-3, 4-
dihidroespiro[furo[3,4-clpirazol-

1,4’ -piperidinal

Hexilcaina HC1

1-Bencil-4-(4- Hicantona
fluorofenoximetil)piperidina
Maleato de l-bencil-4-[2-(4- Sulfato de

fluorofenil)-2-oxoetil]piperidina

hidroxicloroquina

Clorhidrato de 1l-bencil-4-[3-fenil-

2(E) -propeniloximetil]piperidina

S(-)-IBZM

Diclorhidrato de 1l-bencil-4-[4-(4-
fluorofenil)-3-ciclohexen-1-

il]piperazina hemihidratado

ICI-199.441 HC1

1’-Bencilespiro[l,2,3,4-

tetrahidronaftalen-1,4’'-piperidinal

Tartrato de ifenprodilo

1’-Bencilespiro[indan-1,4"'-

piperidina]

Indatralina HC1

1’-Butil-3-metoxi-4-fenil-3, 4-
dihidroespiro[furo[3,4-clpirazol-

1,4’ -piperidinal

Iofetamina HCL

Diclorhidrato de l-ciclohexil-4-(3-

fenoxipropil)piperazina

Hemifumarato de

isamoltano

Clorhidrato de 1l-hidroxi-1'-(2-
feniletil)espiro[l,2,3,4-
tetrahidronaftaleno-2,4'-

piperidina]

Isoxsuprina HC1

Oxalato de 1-metil-4-[2-(4-
fenilpiperidin-1-il)etil]-4,5,6,7-
tetrahidro-1H-indazol

Sal de fumarato de

ketotifeno

Oxalato de oxima de 1-fenil-3-(1-

propil-1,2,5,6-tetrahidropiridin-3-

Maleato de L-693.403
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il)-1-propanona

1-Fenil-4-(pirrolidin-1-ilmetil) -
1,4,6,7-tetrahidropirano[4, 3-

clpirazol

L-741.626

Acido 2-(2-{[1-(3-cloro-bencil)-
pirrolidin-3-il]-metil-carbamoil}-
2-metil-propil)-4,6-dimetil-

benzoico

L-741.742 HC1

2—(3,4-Diclorofenil) -N-metil-N-[2-
(1,2alfa,3alfa, 4beta-
tetrametilpiperidin-3beta-

il)etil]acetamida

L-745.870 TriHC1

Clorhidrato de 2-

(ciclohexilmetilaminometil)—-8-—

metoxi-3,4-dihidro-2H-1-benzopirano

R(-)-Levetimida HC1

Ester etilico del &cido 2(S)-
[(3aS,6aR)-5-butil-4-oxo-
1,2,3,3a,4,6a-
hexahidrociclopenta[c]pirrol-2-

il]propidénico

Levobunolol HCL

Clorhidrato de 2-[2-[5-metil-1-(2-
naftil)-1H-pirazol-3-

iloxi]etilamino]etanol

Lidoflazina

2-[2-[N-(Ciclobutilmetil)-N—-
metilaminoletil]-1,2,3,4-

tetrahidronaftalen-2-ona

Lobelina HC1

2-[3-[4-(2-Metoxifenil)piperazin-1-

illpropoxi]-9H-carbazol

Iomerizina diHCL1l

2-[4-(4-Metoxibencil)piperazin-1-

ilmetil]-4H-1-benzopiran-4-ona

Succinato de loxapina

2—[N-[2-(3,4-Diclorofenil)etil] -N-

metilaminometil]-l-etilpirrolidina

Maleato de LY-53.857




24

Ester etilico del acido 2-bencil-
3,4,8-trimetil-2-
azabiciclo[2.2.2]octano-6—

carboxilico

Maprotilina HC1

2-Butil-2,3,4,4a,9,%9a-hexahidro-1H-

indeno[2,1-clpiridina

Mazindol

Maleato de 2-cloro-11-(4- | MDL 12.330A
metilpiperazino)dibenzo[B,F]oxepina Hel
Clorhidrato del éster etilico del Sal de 1,5-

dcido 3-(l-bencil-2r, 3c, 4t-

trimetilpiperidin-3t-il)propidnico

naftalenodisulfonato de

mebhidrolina

Clorhidrato de 3-(3-cloro-4-
ciclohexilfenil)-1-
(hexahidroazepin-1-i1)-1(Z2) -
propeno; Clorhidrato de 1-[3-(3-
cloro-4-ciclohexilfenil)-2(Z2) -

propenil]lhexahidroazepina

Meclizina HCL

Oxalato de 3-(4-metilfenil)-5-(1-
propil-1,2,5,6-tetrahidropiridin-3-

il)isoxazol

Mefloquina HC1

3—-(N-Bencil-N-metilamino)-1-(4-

nitrofenil)piperidina

Meprilcaina HC1

Yoduro de 3,3'-

dietiltiacarbocianina

Besilato de mesoridazina

3-[1-(Benzociclobutan-1-

Metanosulfonato de

ilmetil)piperidin-4-il]-6-fluoro- metaphit
1,2-bencisoxazol
3-[2-(2-adamantil)etil]-3- Metaphit

azabiciclo[3.2.2]nonano

3-[3-(4-metilfenil)isoxazol-5-11]-

l-propil-1,2,5,6-tetrahidropiridina

Bromuro de metantelina
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3a,6-Epoxi-2-[2-(4-
fluorofenil)etil]-2,3,3a,6,7, 7Ta—

hexahidro-1H-isoindol

Metdilazina

3a,6-Epoxi-2-[2-(4-

fluorofenil)etil]perhidroisoindol

Mesilato de metiotepina

Sal de 1,2-difeniletilamina del

dcido 3-mercapto-2-metilpropanoico

Metixeno HC1

Monoclorhidrato de oxima de 3-

Violeta de metileno 3Rax

fenil-1-(l-propil-1,2,5,6- HC1
tetrahidro-3-piridil)-1-propanona
Benzilato de 3-gquinuclidinilo Metipranolol

3,5-diclorobenzoato de 3-tropanilo

Mianserina HC1

3-carboxilato de 3-tropanil-indol Miconazol
HC1
Ester 2-(5-bromo-2-etoxi- ML-9 HCL

fenilamino)-ciclohexilmetilico del
dcido 4-(1H-indol-4-il)-piperazin-—

l-carboxilico

Ester 2-tiofen-2-il-etilico del
dcido 4-(2-terc-butilsulfanil-

bencil)-piperazin-l-carboxilico

Hidrégeno-L-tartrato de

morantel

Ester 1-(2-fluoro-bencil)-
piperidin-2-ilmetilico del &cido 4-
(3,5-dimetoxi-fenil)-piperazin-1-

carboxilico

MR 16728 HC1

Ester 1-(2-fluoro-5-metoxi-bencil)-—
piperidin-3-ilmetilico del &cido 4-
(3—nitro-5-sulfamoil-tiofen-2-il) -

piperazin-l-carboxilico

MT-210

4-(4-Bencilpiperazin-1-ilmetil)-7-

metoxi-2H-1-benzopiran-2-ona

Clorhidrato de N-(2-
adamantil)-N-[2-(2-
adamantil)etil]-N-




26

metilamina

Diclorhidrato de 4-(4-bromofenil) -
5-[2-(dihexilamino)etil]tiazol-2—-

amina

Fumarato de éster
isobutilico del &cido N-
[1-(2-indanil)piperidin-

4-il]-N-metilcarbdmico

Oxalato de 4-(4-fluorobenzoil)-1-

(4-fenilbutil)piperidina

N-[1l-[4-metoxi-3—-(2-
feniletoxi)bencil]-4-
metilpentil]-N-

propilamina

4— (4-metilfenil)-1-(3-
morfolinopropil)-1,2,3,6-

tetrahidropiridina

N-[2-(3,4-
diclorofenil)etil]-N-
etil-N-[2-(1-

pirrolidinil)etil]amina

Ester pent-2-inilico del dcido 4-
(5-trifluorometil-piridin-2-1i1) -

piperazin-l-carboxilico

Dibromhidrato de N-[2-
(3,4-diclorofenil)etil] -
N-metil-N-(2-

pirrolidinoetil)amina

4— (Dimetilamino)-1-

fenilciclohexanol

N-[4-[4-
(Dietilamino)piperidin-—
1-
il]fenil]metanosulfonami

da

4, 7-Epoxi-2-[2—-(4-
fluorofenil)etil]-2,3,3a,4,7, 7a-

hexahidro-1H-isoindol

Nl1-(l-Adamantil)-N2-(2-

metilfenil)acetamidina

4-11-(3-
[18F]Fluoropropil)piperidin-4-

ilmetoxi]lbenzonitrilo

N1-[2-(3,4-
Diclorofenil)etil] -
N1,N2,N2-trimetil-1,2-

etanodiamina

Acido 4-[1-(4-clorobencil)-4-
(bencilpiperidin-4-il]-2-hidroxi-4-

oxobut—-2-enoico

Sal de oxalato de

nafronilo
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4-[1-(4-fluorofenil)-1-
hidroximetil]-1-[3-(4-

fluorofenoxi)propil]piperidina

Naftifina

Clorhidrato de 4-[2-
(dipropilamino)etil]-2-(2-

feniletoxi)anisol

Naftopidil diHC1

Clorhidrato de 4-[2-

(dipropilamino)etil]-5, 8-

Mesilato de naltribén

dimetilcarbazol
4-[2-[1-(3,4-diclorofenil)-5-metil- | NE-100
lH-pirazol-3-iloxiJetil]morfolina

Fumarato de 4-[2-[1- Nefazodona

(ciclopropilmetil)piperidin-4-

illacetil]benzonitrilo

4-[4- (N-bencil-N-
metilamino)piperidin-1-

il]lbenzonitrilo

N-etil-N-[2-(1-

piperidinil)etil]-N-[2-
[4-
(trifluorometoxi)fenille

til]amina

Diclorhidrato de 4-[N-[2-[N’-(4-
fluorobencil)-N’-metilamino]etil]-—
N-metilamino]-1-(4-fluorofenil)-1-

butanona

Nicergolina

Clorhidrato de 4-bencil-1-[4-(4-
fluorofenil)-4-

hidroxibutil]piperidina

(+/-)-Niguldipina HC1

4-Bromo-N-[1-(9-etil-9H-carbazol-3-
ilmetil)-pirrolidin-3-il]-2-

trifluorometoxi-bencenosulfonamida

Nisoxetina HC1

4’"-Cloro-3-alfa-

(difenilmetoxi)tropano HC1

NP-07

Ester 2-{4-[3-(2-trifluorometil-

Nilidrina HC1
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fenotiazin-10-1l1)-propil]-
piperazin-1-il}-etilico del &cido
4-furan-2-ilmetil-piperazin-1-

carboxilico

Clorhidrato de 4-metoxi-1-[2-(4-

(£)-Maleato de

fenilpiperazin-1-il)etil]-6H- octoclotepina
dibenzo[b,d]pirano
4-Metoxi-N-[1l-(7-metoxi- Oxamniquina

benzo[l,3]dioxol-5-ilmetil) -

pirrolidin-3-I1]-bencenosulfonamida

4-Fenil-1-(3-fenilpropil)-4-

(pirrolidin-1-ilcarbonil)piperidina

Compuesto A relacionado

con oxamniquina

Diclorhidrato de 5-(2-
pirrolidinoetil)-4-(2,4,6-

trimetoxifenil)tiazol-2—-amina

Compuesto B relacionado

con oxamniquina

5-(N-Etil-N-isopropil)-amilorida

Oxatomida

6—[1-Hidroxi-2-[4-(2-
feniletil)piperidin-1-il]etil]-

1,2,3,4-tetrahidroquinolin-2-ona

Nitrato de oxiconazol

6-[2-(4-Bencilpiperidin-1-il)etil] -

Clorhidrato de

3-metilbenzotiazol-2(3H)-ona panamesina
6-[2-[4-(2-Feniletil)piperidin-1- Panaxatriol
il]etil]-1,2,3,4-

tetrahidroquinolin—-2-ona

6—[3-(Morfolin-4- PAPP
il)propillbenzotiazol-2(3H)-ona
6-[6-(4-Hidroxipiperidin-1- Paroxetina
il)hexiloxi]-3-metil-2-fenil-4H-1-
benzopiran-4-ona

7-(4-Metoxifenil)—-4-[4-(4- Paxilina

piridil)butil]lhexahidro-1,4-
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tiazepina

Clorhidrato de 7-[3-[4-(4-
fluorobenzoil)piperidin-1-

il]propoxi]—-4H-1-benzopiran-4-ona

-
Clorobenzhidrilpiperazin

a

9—-[4-({[4’'-(Trifluorometil)-1,1"-
bifenil-2-il]carbonil}amino) -
piperidin-1-il]-N-(2,2,2-
trifluoroetil)-9H-fluoren-9-

carboxamida

Sulfato de penbutolol

9-Hidroxi-2,3,6,7,7a,8,12b,12c-
octahidro-1H, 5H-nafto[1, 2, 3-

ijlquinolizina

Isetionato de

pentamidina

Maleato de acetofenazina

Metanosulfonato de

pergolida
Acrinol Perospirona
Ajmalina Metanosulfonato de

fenamilo

Alaproclato HC1

Fenosafranina HC1

Aloe-Emodina

Piboserod

Sal de D-tartrato de alprenolol
hidratada

Pimozida

Alprenolol HCL

Cloruro de pinacianol

AMI-193

(+/-)-Pindobind

Aminobenztropina

Piperacetazina

Amiodarona HCL1l

Piperidolato HC1

Amodiaguina HC1

Pirenperona

Amorolfina HC1

(£)-PPHT HC1

Amoxapina

Sal de lactato de

prenilamina
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AN2/AVex—-73; AE-37; ANAVEX 2-73; N-
(2,2-Difeniltetrahidrofuran-3-

ilmetil)-N,N-dimetilamina

Sal de metanosulfonato

de pridinol

Anavex 1-41; AE-14; Clorhidrato de
N-(5,5-difeniltetrahidrofuran-3-

ilmetil)-N,N-dimetilamina

Prociclidina HC1

Anavex 19-144; AE-37met; AN19/AVex-—
144

Sal de hemisulfato de

proflavina

Anavex 7-1037

Propafenona HCL

Metilbromuro de anisotropina

Proparacaina HC1l

Anpirtolina

Propiomazina

ARC 239 DiHC1

Protoquilol

Auramina O HC1

Protriptilina HC1

Azaperona

Maleato de pirilamina

Maleato de azatadina

Pirimetamina

Azelastina HCI1

Ester 2-bencilico y
éster 1-[1-(4-aliloxi-
bencil)-piperidin-2-
ilmetilico] del &cido
pirrolidin-1,2-

dicarboxilico

Sulfato de bametédn

Pamoato de pirvinio

BD 1008 DiHBr

Fumarato de quetiapina

BD-1063

Quinacrina HC1

Benoxtramina tetraHCl

Rojo de quinaldina

Benfluorex HCL

Dimaleato de quipazina

Benidipina HC1

Maleato de 6-nitro-

quipazina

Benoxatian HC1

Raloxifeno
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Fosfato de benproperina

Rimantadina HCL1

Bromuro de benzododecinio

Clorhidrato de rimcazol

Benzofetamina HCL

Risperidona

Mesilato de benzotropina

Ritanserina

Hidroxinaftoato de befenio

Ritodrina HCL1

Bepridil HC1

RS 23597-190 HC1

Cloruro de berberina

RS 67333 HC1

Betaxolol HCL

RS 67506 HC1

Bifemelano Safranina O HCL1
BMY 7378 DiHC1 Salmeterol
Malonato de bopindolol SB203186

Maleato de BP 554

R(+)-SCH-23390 HC1

Bromhexina HC1

Nitrato de sertaconazol

Bromodifenhidramina HC1

Sertindol

Bromperidol

Sertralina

Maleato de bromfeniramina

Sibutramina HC1

BTCP HC1

Clorhidrato de

siramesina

Buclizina HC1

SKF-525A HC1

Buflomedilo HC1

SKF-96365 HC1

Bupropidén HC1

SNC 121

Buspirona HC1

Espiperona HC1l

Sulfato de butacaina

T-226296

(£)-Butaclamol HC1

Maleato de tegaserod

Butenafina HC1

Terbinafina HC1

Nitrato de butoconazol

Terconazol
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BW 723C86 HC1

Terfenadina

Citrato de carbetapentano

Compuesto A relacionado

con terfenadina

Maleato de carbinoxamina

Mesilato de tetrindol

Carpipramina DiHC1 DiH,0

Malato de tietilperazina

Carvedilol Maleato de tioperamida
Cefapirina benzatina Tioproperazina

Maleato de CGS-12066A Tioridazina
Cloroprocaina HC1 Tiotixeno

Maleato de clorfeniramina

(E)-Tiotixeno

Clorfenoxamina HC1

Bromuro de tonzonio

Clorprotixeno

Compuesto A relacionado

con tioconazol

Cinanserina HC1

TMB-8 HC1

Cinarizina

L-Tartrato de

tolterodina

Cirazolina HC1

Citrato de toremifeno

Cis—(+/-)-N-metil-N-[2-(3,4-
diclorofenil)etil]-2-(1-

pirrolidinil)ciclohexamina diHBr

Tramazolina HCL

Cis(z)—-flupentixol diHC1

(£) -Metanosulfonato de

trans-U-50488

Cis—-2-(ciclopropilmetil)-7-(4-
fluorobenzoil)perhidropirido[l,2-

alpirazina

Cloruro de tridihexetilo

Cis-2-[4-(trifluorometil)bencil] -

3a,4,7, 7Ta-tetrahidroisoindolina

Trifluoperazina HC1

Cisaprida hidratada

Trifluperidol HC1
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Citalopram HBr Trihexifenidilo HC1

Fumarato de clemastina Hemi-L-tartrato de
trimeprazina

Clemizol HC1 Maleato de trimipramina

Clenbuterol HC1 Tripelenamina HC1

Bromuro de clidinio Triprolidina HC1

Clobenpropit 2HBr Isémero Z de

triprolidina HC1

Clofazimina 3,5-Dimetilbenzoato de
tropanilo
Tosilato de clofilio Maleato de 2-(4-

clorofenoxi)butanoato de

tropina
Citrato de clomifeno (-)-U-50488 HC1
Compuesto A relacionado con U-62066
clomifeno
Clomipramina (+)-Maleato de UH 232
Cloperastina HC1 Vesamicol HC1
Clorgilina HC1 Vinpocetina
Clozapina W-7 HC1
Conasina WB-4101 HC1
Preferiblemente, la tabla anterior también incluye

haloperidol reducido. El1 haloperidol reducido es un metabolito
activo de haloperidol que se produce en los seres humanos,
muestra una alta afinidad (en el intervalo nanomolar bajo) por
los receptores sigma-1 y produce un bloqueo irreversible de los
receptores sigma-1 tanto en animales experimentales como en
células humanas.

Los experto en la técnica conocen ejemplos de métodos de

produccién de un profdrmaco de un compuesto activo dado bien
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conocidos (por ejemplo, en Krogsgaard-Larsen et al., Textbook of
Drug design and Discovery, Taylor & Francis (abril de 2002)).

En una realizacidén preferida, el 1ligando sigma en el
contexto de la presente invencidén tiene la fdérmula general (I)
tal como se representd anteriormente.

En una realizacién preferida R; en los compuestos de
férmula (I) se seleccionan de H, -CORg y alquilo sustituido o no
sustituido. Mas preferiblemente, R, se selecciona de H, metilo y
acetilo. Una realizacidén mas preferida es cuando R; es H.

En otra realizacidén preferida, R, en los compuestos de
férmula (I) representa H o alquilo, mads preferiblemente metilo.

AGn en otra realizacidén de la invencidén, R; y Ry en los
compuestos de fdérmula (I) estan situados en las posiciones meta
y para del grupo fenilo, vy preferiblemente, se seleccionan
independientemente de haldgeno y alquilo sustituido o no
sustituido.

En una realizacidén especialmente preferida de la invenciédn,
en los compuestos de fdérmula (I) tanto R; como R; junto con el
grupo fenilo forman un sistema de anillos condensados
opcionalmente sustituido (por ejemplo, puede condensarse un
grupo arilo sustituido o no sustituido o un grupo heterociclilo
aromatico o no aromdtico, sustituido o no sustituido), mas
preferiblemente, un sistema de anillos de naftilo.

También en los compuestos de férmula (I), se prefieren en
el contexto de la presente invencidédn las realizaciones en las

que n se selecciona de 2, 3, 4, mds preferiblemente n es 2.

Finalmente, en otra realizacién se prefiere en 1los
compuestos de férmula (1) que Rs y Rg sean cada uno
independientemente alquilo C;¢, o Jjunto <con el 4dtomo de

nitrégeno al que estdn unidos forman un grupo a heterociclilo
sustituido o no sustituido, en particular un grupo elegido entre
grupo morfolino, piperidinilo % pirrolidinilo. Mas
preferiblemente, Rs y Rgs forman juntos un grupo morfolin-4-ilo.
En variantes preferidas de la invencién, el ligando sigma

de férmula (I) se selecciona de:
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[1] 4-{2-(1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-

iloxi)etil}morfolina

[2] 2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-iloxi]-N, N-
dietiletanamina
[3] 1-(3,4-diclorofenil)-5-metil-3-[2-(pirrolidin-1-il)etoxi]—

lH-pirazol

[4] 1-(3,4-diclorofenil)-5-metil-3-[3-(pirrolidin-1-il)propoxi]-
lH-pirazol

[5] 1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}piperidina

[6] 1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-iloxi]Jetil}—-
1H-imidazol

[7] 3-{1-[2-(1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi)etil]piperidin-4-il}-3H-imidazo[4,5-b]piridina
[8]1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-iloxi]Jetil}-
4-metilpiperazina

[9] 4-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}piperazin—-carboxilato de etilo

[10] 1-(4-(2-(1-(3,4-diclorofenil)-5-metil-1H-pirazol-3—-
iloxi)etil)piperazin-1-il)etanona

[11] 4-{2-[1-(4-metoxifenil)-5-metil-1H-pirazol-3-
iloxi]letil}morfolina

[12] 1-(4-metoxifenil)-5-metil-3-[2-(pirrolidin-1-il)etoxi]—-1H-
pirazol

[13] 1-(4-metoxifenil)-5-metil-3-[3-(pirrolidin-1-il)propoxi]-—
lH-pirazol

[14] 1-[2-(1-(4-metoxifenil)-5-metil-1H-pirazol-3-
iloxi)etil]piperidina

[15] 1-{2-[1-(4-metoxifenil)-5-metil-1H-pirazol-3-iloxiletil}-
1H-imidazol

[16] 4-{2-[1-(3,4-diclorofenil)-5-fenil-1H-pirazol-3-
iloxi]letil}morfolina

[17] 1-(3,4-diclorofenil)-5-fenil-3-[2-(pirrolidin-1-il)etoxi]—
lH-pirazol

[18] 1-(3,4-diclorofenil)-5-fenil-3-[3-(pirrolidin-1-

il)propoxi]-1H-pirazol
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[19] 1-{2-[1-(3,4-diclorofenil)-5-fenil-1H-pirazol-3-
iloxi]etil}piperidina

[20] 1-{2-[1-(3,4-diclorofenil)-5-fenil-1H-pirazol-3-
iloxi]etil}-1H-imidazol

[21] 2-{2-[1-(3,4-diclorofenil)-5-fenil-1H-pirazol-3-
iloxi]etil}-1,2,3,4-tetrahidroisoquinolina

[22] 4-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}morfolina

[23] 1-(3,4-diclorofenil)-5-metil-3-[4-(pirrolidin-1-il)butoxi]-
lH-pirazol

[24] 1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}piperidina

[25] 1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxilbutil}—-4-metilpiperazina

[26] 1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}-1H-imidazol

[27] 4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-iloxi]-N,N-
dietilbutan-l-amina

[28] 1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}-4-fenilpiperidina

[29] 1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxilbutil}-6, 7-dihidro-1H-indol-4 (5H) -ona

[30] 2-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}-1,2,3,4-tetrahidroisoquinolina

[31] 4-{2-[1-(3,4-diclorofenil)-5-isopropil-1H-pirazol-3-
iloxi]etil}morfolina

[3212 -[1-(3,4-diclorofenil)-5-isopropil-1H-pirazol-3-iloxi] -
N, N-dietiletanamina

[33] 1-(3,4-diclorofenil)-5-isopropil-3-[2-(pirrolidin-1-
il)etoxi]-1H-pirazol

[34] 1-(3,4-diclorofenil)-5-isopropil-3-[3-(pirrolidin-1-
il)propoxi]-1H-pirazol

[35] 1-{2-[1-(3,4-diclorofenil)-5-isopropil-1H-pirazol-3-
iloxiletil}piperidina

[36] 2-{2-[1-(3,4-diclorofenil)-5-isopropil-1H-pirazol-3-

iloxiletil}-1,2,3,4-tetrahidroisoquinolina
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[37] 4-{2-[1-(3,4-diclorofenil)-1H-pirazol-3-

iloxiJetil}morfolina

[38] 2-[1-(3,4-diclorofenil)-1H-pirazol-3-iloxi]-N,N-
dietiletanamina

[39] 1-(3,4-diclorofenil)-3-[2-(pirrolidin-1-il)etoxi]-1H-
pirazol

[40] 1-{2-[1-(3,4-diclorofenil)-1H-pirazol-3-

iloxi]etil}piperidina

[41] 1-(3,4-diclorofenil)-3-[3-(pirrolidin-1-il)propoxi]—-1H-
pirazol
[42] 1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-

iloxi]etil}piperazina

[43] 1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}pirrolidin-3-amina

[44] 4-{2-[1-(3,4-diclorofenil)—-4,5-dimetil-1H-pirazol-3-
iloxi]letil}morfolina

[46] 2-[1-(3,4-diclorofenil)-4,5-dimetil-1H-pirazol-3-iloxi]—
N, N-dietiletanamina

[47] 1-(3,4-diclorofenil)-4,5-dimetil-3-[2-(pirrolidin-1-
il)etoxi]-1H-pirazol

[48] 1-(3,4-diclorofenil)-4,5-dimetil-3-[3-(pirrolidin-1-
il)propoxi]-1H-pirazol

[49] 1-{2-[1-(3,4-diclorofenil)-4,5-dimetil-1H-pirazol-3-
iloxi]etil}piperidina

[50] 4-{4-[1-(3,4-diclorofenil)-1H-pirazol-3-
iloxi]butil}morfolina

[51] (25,6R)-4-{4-[1-(3,4-diclorofenil)-1H-pirazol-3-
iloxilbutil}-2,6-dimetilmorfolina

[52] 1-{4-[1-(3,4-diclorofenil)-1H-pirazol-3-

iloxi]butil}piperidina

[53] 1-(3,4-diclorofenil)-3-[4-(pirrolidin-1-il)butoxi]-1H-
pirazol
[55] 4-[1-(3,4-diclorofenil)-1H-pirazol-3-iloxi]-N, N-

dietilbutan-l-amina
[56] N-Bencil-4-[1-(3,4-diclorofenil)-1H-pirazol-3-iloxi]-N-

metilbutan-l-amina
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[57] 4-[1-(3,4-diclorofenil)-1H-pirazol-3-iloxi]-N-(2-
metoxietil)-N-metilbutan-l-amina

[58] 4-{4-[1-(3,4-Diclorofenil)-1H-pirazol-3-
iloxi]butil}tiomorfolina

[59] 1-[1-(3,4-diclorofenil)-5-metil-3-(2-morfolinoetoxi)-1H-
pirazol-4-il]etanona

[60] 1-{1-(3,4-diclorofenil)-5-metil-3-[2-(pirrolidin-1-
il)etoxi]-1H-pirazol-4-il}etanona

[61] 1-{1-(3,4-diclorofenil) -5-metil-3-[2-(piperidin-1-
il)etoxi]-1H-pirazol-4-il}etanona

[62] 1-{1-(3,4-diclorofenil)-3-[2-(dietilamino)etoxi]-5-metil-
lH-pirazol-4-il}etanona

[63] 4-{2-[5-metil-1-(naftalen-2-il)-1H-pirazol-3-
iloxiletil}morfolina

[64] N,N-dietil-2-[5-metil-1-(naftalen-2-il)-1H-pirazol-3-
iloxi]etanamina

[65] 1-{2-[5-metil-1-(naftalen-2-il)-1H-pirazol-3-
iloxiletil}piperidina

[66] 5-metil-1-(naftalen-2-i1)-3-[2-(pirrolidin-1-il)etoxi]—-1H-
pirazol

o0 sus sales, isdmeros, profdrmacos o solvatos farmacéuticamente
aceptables.

En una realizacidén preferida de la invencidén, el ligando
sigma de férmula (I) es 4-{2-[5-metil-1-(naftalen-2-1i1)-1H-
pirazol-3-iloxi]etil} morfolina. Este compuesto particular se
designa en los ejemplo de la presente invencidén como compuesto
n.° 63.

En una realizacidén mas preferida, el 1ligando sigma de
férmula (I) es el clorhidrato de 4-{2-[5-metil-1-(naftalen-2-
il)-1H-pirazol-3-iloxiJetil} morfolina. Este compuesto
particular se designa en los ejemplos de la presente invencidn
como ejemplo n.° 1.

Pueden prepararse los compuestos de fdérmula (I) y sus sales
o solvatos tal como se da a conocer en la solicitud anterior

W02006/021462.
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Tal como se establecidé anteriormente, un aspecto de esta
invencién se refiere al wuso del 1ligando sigma tal como se
definidé anteriormente para la fabricacién de un medicamento para
la prevencién y/o el tratamiento de dolor asociado a cancer de
huesos (es decir dolor por cancer de huesos). Preferiblemente,
el dolor se selecciona de dolor agudo y/o crénico desarrollado
como consecuencia de cdncer de huesos, preferiblemente dolor
neuropdatico, neuralgia, alodinia, causalgia, hiperalgesia,
hiperestesia, hiperpatia, neuritis o neuropatia secundaria a un
procedimiento quirurgico.

Se ha encontrado también que existe un efecto sinérgico
significativo cuando se combinan un ligando sigma y un compuesto
opioide u opidceo: se administré una dosis subumbral de morfina
con el tratamiento con el ejemplo 1 y dio como resultado un
aumento en analgesia 30 minutos tras la administracién y el
efecto durdé al menos 24 horas (el control positivo, 5 mg/kg de
morfina, no mostrd ninguan efecto 24 horas tras la
administracién). Por tanto, la invencidén se refiere también a
una combinacién de al menos un ligando sigma tal como se definid
anteriormente y al menos un compuesto opioide u opidceo para
administracidén simultédnea, separada o secuencial, para su uso en
la prevencién y/o el tratamiento de dolor asociado a céancer de
huesos. Los compuestos que se unen al receptor opioide dentro
del alcance de la presente invencién incluyen opidceos
naturales, tales como morfina, codeina vy tebaina; opidceos
semisintéticos, derivados de los opioides naturales, tales como
hidromorfona, hidrocodona, oxicodona, oximorfona, desomorfina,
diacetilmorfina, nicomorfina, dipropanoilmorfina, bencilmorfina
y etilmorfina; opioides totalmente sintéticos, tales como
fentanilo, petidina, metadona, tramadol 'y propoxifeno; y
péptidos opioides enddgenos, producidos de manera natural en el
organismo, tales como endorfinas, encefalinas, dinorfinas, vy
endomorfinas y sus analogos. Preferiblemente, 1la combinacién
segun esta invencidén comprende morfina o sus andlogos.

La combinacién de la invencidén puede formularse para su

administracidén simulténea, separada o secuencial, con al menos



10

15

20

25

30

35

40

un portador, aditivo, adyuvante o vehiculo farmacéuticamente
aceptable. Esto tiene la implicacién de que puede administrarse
la combinacidén de los dos compuestos activos:

a) como una combinacién que es parte de la misma
formulacién de medicamento, administrdndose entonces
los dos principios activos siempre de manera
simulténea.

b) como una combinacidén de dos unidades, cada una con
uno de los principios activos que dan lugar a la
posibilidad de administracidén simultdnea, secuencial
o separada. En una realizacidén particular, el ligando
sigma se administra independientemente del opioide u
opidceo (es decir, en dos unidades) pero al mismo
tiempo. En otra realizacidén particular, en primer
lugar se administra el ligando sigma, vy luego se
administra de manera separada o secuencial el opioide
o opidceo. AUn en otra realizacidén particular, en
primera lugar se administra el opioide u opiédceo, y
luego se administra el ligando sigma, de manera
separada o secuencial, tal como se define.

Los materiales auxiliares o aditivos de wuna composicién
farmacéutica segun la presente invencién (es decir una
composicién que comprende al menos un ligando sigma o una
composicidén que comprende al menos un ligando sigma y al menos
un compuesto opioide u opidceo) pueden seleccionarse entre
portadores, excipientes, materiales de soporte, lubricantes,
cargas, disolventes, diluyentes, colorantes, acondicionadores
del sabor tales como azucares, antioxidantes, aglutinantes,
adhesivos, disgregantes, anti-adherentes, deslizantes y/o
aglutinantes. En el caso de supositorios, esto puede implicar
ceras o ésteres de acidos grasos o conservantes, emulsificantes
y/o portadores para aplicacidén parenteral. La seleccidn de estos
materiales auxiliares y/o aditivos y de las cantidades que van a
usarse dependerda de la forma de aplicacién de la composicidn

farmacéutica.
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La composicidén farmacéutica segun la invencidén puede
adaptarse a cualquier forma de administracidén, puede ser por via
oral o por via parenteral, por ejemplo pulmonar, por via nasal,
por via rectal vy/o por via intravenosa. Por tanto, la
formulacién segin la invencidén puede adaptarse para la
aplicacién tépica o sistémica, particularmente para la via
dérmica, transdérmica, subcutédnea, intramuscular,
intraarticular, intraperitoneal, intravenosa, intraarterial,
intravesical, intradsea, intracavernosa, pulmonar, bucal,
sublingual, ocular, intravitrea, intranasal, percutdnea, rectal,
vaginal, oral, epidural, intratecal, intraventricular,
intracerebral, intracerebroventricular, intracisternal,
intraespinal, periespinal, intracraneal, administracién mediante
agujas o catéteres con o sin dispositivos de bombeo, u otras
vias de aplicaciédn.

Preparaciones adecuadas para las aplicaciones orales son
comprimidos, pildoras, comprimidos oblongos, cdpsulas de gel,
chicles, cédpsulas, granulos, gotas o jarabes.

Preparaciones adecuadas para aplicaciones parenterales son
disoluciones, suspensiones, preparaciones secas que pueden
reconstituirse, aerosoles o pulverizaciones.

La composicién de la invencidén puede formularse como
depdsitos en forma disuelta o en parches, para la aplicacidn
percutdnea.

Las aplicaciones en la piel incluyen pomadas, geles,
cremas, lociones, suspensiones o emulsiones.

La forma adecuada de aplicacidén rectal es por medio de
supositorios.

Ademéds, la composicidén puede presentarse en una forma
adecuada para la administracidén una vez al dia, a la semana o al
mes.

Por consiguiente, en otro aspecto la invencidén proporciona
un método de tratamiento de un paciente, particularmente un ser
humano, que padece dolor asociado a cancer de huesos, o que es
probable que padezca dolor como resultado de cancer de huesos,

que comprende administrar al paciente que necesita un
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tratamiento o profilaxis de este tipo una cantidad
terapéuticamente eficaz de un ligando sigma tal como se definid
anteriormente.

En una realizacidén de la invencidén, se prefiere que se use
el ligando sigma en cantidades terapéuticamente eficaces. E1
médico determinard la dosificacién de los presentes agentes
terapéuticos que serda mds adecuada y variarda con la forma de
administracidén y el compuesto particular elegido, vy ademés,
variarda con el paciente en tratamiento, la edad del paciente, el
tipo de estado que van a tratarse. Generalmente, se deseard
iniciar el tratamiento con dosificaciones pequeinas
sustancialmente inferiores a la dosis o6ptima del compuesto y se
aumentara la dosificacidén en pequefios incrementos hasta que se
logre el efecto 6ptimo en esas circunstancias. Cuando la
composicién se administra por via oral, se requerirdn mayores
cantidades del principio activo para producir el mismo efecto
que una cantidad menor administrada por via parenteral. Los
compuestos son utiles de la misma manera que agentes
terapéuticos comparables y el nivel de dosificacidén es del mismo
orden de magnitud que se emplea generalmente con estos otros
agentes terapéuticos.

Por ejemplo, el régimen de dosificacidén que debe
administrarse al paciente dependera del peso del paciente, el
tipo de aplicacidén, el estado y la gravedad de la enfermedad. Un
régimen de dosificacién preferido comprende una administracién
de un compuesto segun la presente invencién dentro de un
intervalo de 0,01 a 300 mg/kg, méds preferiblemente de 0,01 a 100
mg/kg, v lo mds preferible de 0,01 a 50 mg/kg.

Los siguientes ejemplos son simplemente ilustrativos de
ciertas realizaciones de la invencién y no pueden considerarse

que la restrinjan de ninguna manera.
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Ejemplos
Ejemplo 1. Sintesis de 4-{2-[5-metil-1-(naftalen-2-il)-1H-

pirazol-3-iloxi]etil}morfolina (compuesto 63) y su sal de

clorhidrato

& OJN/ﬁO
LA s
Hac’é:E Hg:m

. CHCI

‘ HCI / EXOH O

Compuesto 63 Compuesto 63-HCI

Puede preparase el compuesto 63 tal como se da a conocer
en la solicitud anterior WO02006/021462. Puede obtenerse su
clorhidrato segin el siguiente procedimiento:

Se disolvidé el compuesto 63 (6,39 g) en etanol saturado
con HCl, entonces se agitdé la mezcla durante algunos minutos y
se evapord hasta sequedad. Se cristalizdé el residuo en
isopropanol. Las aguas madres de la primera cristalizacidn
proporcionaron una segunda cristalizacién mediante
concentracidn. Ambas cristalizaciones tomadas en conjunto
produjeron 5,24 g (63%) de la sal de clorhidrato correspondiente
(p.£f. = 197-199°C)

'H-RMN (DMSO-d¢) & ppm: 10,85 (sa, 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).

Pureza mediante HPLC: 99, 8%.

Datos farmacolégicos

En este ensayo, se evaludé el uso del ejemplo 1 para el
tratamiento de dolor de huesos inducido por tumor usando un
modelo de rata singénico de dolor de huesos inducido por céancer.
Se inyecté la 1linea celular MRMT-1 de carcinoma de glandula
mamaria de rata en el espacio de la médula de la tibia proximal
y se trataron los animales en el dia 18 con vehiculo, un

compuesto de referencia (morfina) o el ejemplo 1.
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Se determiné la eficacia del ejemplo 1 usando la prueba de
von Frey para la medicidén de la alodinia téctil en el nivel
inicial, antes y después de la dosificacidén en el dia 18 para la
fase 1 y el nivel inicial, antes, después de la dosificacidén en
el dia 18 y después del dia 19 (24 horas) para la fase 2.

Se llevd a cabo este estudio en dos partes; la primera fase
determiné el nivel de dosis o6ptima para la segunda fase. La
segunda fase fue explorar el posible efecto sinérgico del
tratamiento con morfina y el ejemplo 1.

En la primera fase del estudio, se administraron diversas
dosis de morfina (figura 1) en el dia 18 y sélo las dosis de 2,5
y 5 mg/kg pudieron mitigar la alodinia <con significaciédn
estadistica. Basdndose en estos resultados, se eligidé la dosis
subumbral de 1,25 mg/kg para la fase 2 del estudio para observar
la posible sinergia con el tratamiento con el ejemplo 1. Se
elegidé morfina a 5 mg/kg como control positivo en la fase 2 del
estudio.

En la segunda fase del estudio, el ejemplo 1 solo pudo
demostrar una mitigacién estadisticamente importante de la
alodinia 30 minutos tras la administracién a 80 mg/kg (similar a
5 mg/kg de morfina) pero no a 40 mg/kg. Se proporciondé la dosis
subumbral de morfina (1,25 mg/kg) con el tratamiento con el
ejemplo 1 (80 y 40 mg/kg) y dio como resultado un aumento en
analgesia 30 minutos tras la administracidén y el efecto durd al
menos 24 horas. En cambio, 5 mg/kg de morfina no mostrd ningun
efecto significativo 24 horas tras la administracidn.

En resumen, el ejemplo 1 en combinacidén con morfina produce
un efecto analgésico sinérgico que dura al menos 24 horas en un

modelo de dolor por cdncer de huesos.
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REIVINDICACIONES

Ligando sigma para su uso en la prevencidén vy/o el
tratamiento de dolor por cancer de huesos.

Ligando sigma segUn la reivindicacién 1, en el que el
dolor se selecciona de dolor agudo y/o crdénico
desarrollado como consecuencia de cdncer de huesos,
preferiblemente dolor neuropdtico, neuralgia, alodinia,
causalgia, hiperalgesia, hiperestesia, hiperpatia,
neuritis o neuropatia secundaria a un procedimiento
quirurgico.

Ligando sigma segun las reivindicaciones 1 & 2, que se
selecciona de un antagonista de receptor sigma
preferiblemente seleccionado de un antagonista neutro,
un agonista inverso o un antagonista parcial.

Ligando sigma segun cualgquier reivindicacién anterior,

que tiene la fdérmula general (I):
Rs
Re (CHQ)n—o R

A
‘N R,

Z

| AN
o
R4
(1)

en la que
R; se selecciona del grupo que consiste en hidrdgeno,
alquilo sustituido o no sustituido, cicloalquilo
sustituido o no sustituido, alquenilo sustituido o no
sustituido, arilo sustituido o no sustituido,
arilalquilo sustituido o no sustituido, heterociclilo
no aromatico sustituido o no sustituido,
heterociclilo aromdtico sustituido o no sustituido,

heterociclilalquilo sustituido o no sustituido, -CORg,
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-C(0)ORyg, —-C(O)NRgRy, -CH=NRg, -CN, -ORyz, -OC(O)Rg,
-5 (0)+—Rg, —NRgRy, —NRgC(O)Ry, —-NO,, —-N=CRgRy y haldgeno;
R, se selecciona del grupo que consiste en hidrdgeno,
alquilo sustituido o no sustituido, cicloalquilo
sustituido o no sustituido, alquenilo sustituido o no
sustituido, arilo sustituido o no sustituido,
arilalquilo sustituido o no sustituido, heterociclilo
aromatico o no aromdtico, sustituido o no sustituido,
heterociclilalquilo sustituido o no sustituido, -CORg,
—C(0)ORy, -C(O)NRgRy, —-CH=NRyz, -CN, -ORg, -OC(O)Rg,
S(0):—Rg, —NRgRy, —NRgC(O)Ry, —-NO,, —-N=CRgRy y haldgeno;
R; v Ry se seleccionan independientemente del grupo
que consiste en hidrégeno, alquilo sustituido o no
sustituido, cicloalgquilo sustituido o no sustituido,
algquenilo sustituido o no sustituido, arilo

sustituido o no sustituido, arilalquilo sustituido o

no sustituido, heterociclilo aromatico o no
aromatico, sustituido o no sustituido,
heterociclilalgquilo sustituido o no sustituido, -CORg,

-C(0O)ORg, -C(O)NRgRy, -CH=NRg, -CN, -ORg, -OC(O)Rg, -
S(0).—Rg, —-NRgRg, —-NRgC(O)Ry, -NO,, —-N=CRgRy y haldgeno,
o forman Jjuntos un sistema de anillos condensados
opcionalmente sustituido;

Rs v Rs se seleccionan independientemente del grupo
que consiste en hidrégeno, alquilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido,
algquenilo sustituido o no sustituido, arilo

sustituido o no sustituido, arilalquilo sustituido o

no sustituido, heterociclilo aromdatico o no
aromatico, sustituido o no sustituido,
heterociclilalquilo sustituido o no sustituido, -CORg,

~C(0)ORs, -C(O)NR4Rs, -CH=NR;, -CN, -ORs, -OC(O)Rs,
S(O)t—Rs, -NRgRg, —NRgc(O)Rg, -NO,, —-N=CRgR,q Y halégeno,

o forman juntos, con el &tomo de nitrdégeno al que
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estdan unidos, un grupo heterociclilo aromdtico o no
aromdtico, sustituido o no sustituido;

n se selecciona de 1, 2, 3, 4, 5, 6, 7y 8;

t es 1, 2 6 35

Rg v Ry se seleccionan cada uno independientemente del

grupo que consiste en hidrdégeno, alquilo sustituido o

no sustituido, cicloalquilo sustituido o no
sustituido, alquenilo sustituido o no sustituido,
arilo sustituido o no sustituido, heterociclilo

aromdtico o no aromdtico, sustituido o no sustituido,
alcoxilo sustituido o) no sustituido, ariloxilo
sustituido o no sustituido y haldgeno;
o una sal, isdémero, profarmaco o solvato
farmacéuticamente aceptable del mismo.
Ligando sigma segun la reivindicacién 4, en el que R; se
selecciona de H, -CORg y alquilo sustituido o no
sustituido.
Ligando sigma segUn las reivindicaciones 4 6 5, en el
que R, es H o alquilo.
Ligando sigma segun cualgquiera de las reivindicaciones 4
a 6, en el que R; y Ry, forman juntos un sistema de
anillos de naftilo condensados.
Ligando sigma segun cualquiera de las reivindicaciones 4
a 7, en el que Ry v Ry forman juntos un grupo morfolin-4-
ilo.
Ligando sigma segun cualgquier reivindicacién anterior,
que se selecciona de los compuestos:
4-{2-(1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi)etil}morfolina,
2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-iloxi]-N, N-
dietiletanamina,
1-(3,4-diclorofenil)-5-metil-3[2-(pirrolidin-1-
il)etoxi]-1H-pirazol,
1-(3,4-diclorofenil)-5-metil-3[3-(pirrolidin-1-

il)propoxi]-1H-pirazol,
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1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}piperidina,
1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}-1H-imidazol,
3-{1-[2-(1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi)etil]piperidin-4-il}-3H-imidazo[4,5-b]piridina,
1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}-4-metilpiperazina,
4-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}piperazin-carboxilato de etilo,
1-(4-(2-(1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi)etil)piperazin-1-il)etanona,
4-{2-[1-(4-metoxifenil)-5-metil-1H-pirazol-3-
iloxi]etil}morfolina,
1-(4-metoxifenil)-5-metil-3-[2-(pirrolidin-1-il)etoxi]—
lH-pirazol,
1-(4-metoxifenil)-5-metil-3-[3-(pirrolidin-1-
il)propoxi]-1H-pirazol,
1-[2-(1-(4-metoxifenil)-5-metil-1H-pirazol-3-
iloxi)etil]piperidina,
1-{2-[1-(4-metoxifenil)-5-metil-1H-pirazol-3-
iloxi]etil}-1H-imidazol,
4-{2-[1-(3,4-diclorofenil)-5-fenil-1H-pirazol-3-
iloxi]etil}morfolina,
1-(3,4-diclorofenil)-5-fenil-3-[2-(pirrolidin-1-
il)etoxi]-1H-pirazol,
1-(3,4-diclorofenil)-5-fenil-3-[3-(pirrolidin-1-
il)propoxi]-1H-pirazol,
1-{2-[1-(3,4-diclorofenil)-5-fenil-1H-pirazol-3-
iloxi]etil}piperidina,
1-{2-[1-(3,4-diclorofenil)-5-fenil-1H-pirazol-3-
iloxi]etil}-1H-imidazol,
2-{2-[1-(3,4-diclorofenil)-5-fenil-1H-pirazol-3-

iloxi]etil}-1,2,3,4-tetrahidroisoquinolina,



10

15

20

25

30

49

4-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil]morfolina,
1-(3,4-diclorofenil)-5-metil-3-[4-(pirrolidin-1-
il)butoxi]-1H-pirazol,
1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}piperidina,
1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}-4-metilpiperazina,
1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}-1H-imidazol,
4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-iloxi]-N, N-
dietilbutan-l-amina,
1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}-4-fenilpiperidina,
1-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil}-6, 7-dihidro-1H-indol-4 (5H) -ona,
2-{4-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]butil-1,2,3,4-tetrahidroisoquinolina,
4-{2-[1-(3,4-diclorofenil)-5-isopropil-1H-pirazol-3-
iloxi]etil}morfolina,
2-[1-(3,4-diclorofenil)-5-isopropil-1H-pirazol-3-iloxi]-
N,N-dietiletanamina,
1-(3,4-diclorofenil)-5-isopropil-3[2-(pirrolidin-1-
il)etoxi]-1H-pirazol,
1-(3,4-diclorofenil)-5-isopropil-3[3-(pirrolidin-1-
il)propoxi]-1H-pirazol,
1-{2-[1-(3,4-diclorofenil)-5-isopropil-1H-pirazol-3-
iloxi]etil}piperidina,
2-{2-[1-(3,4-diclorofenil)-5-isopropil-1H-pirazol-3-
iloxi]etil}-1,2,3,4-tetrahidroisoquinolina,
4-{2-[1-(3,4-diclorofenil)-1H-pirazol-3-
iloxi]etil}morfolina,
2-[1-(3,4-diclorofenil)-1H-pirazol-3-iloxi]-N,N-

dietiletanamina,
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1-(3,4-diclorofenil)-3-[2-(pirrolidin-1-il)etoxi]-1H-
pirazol,

1-{2-[1-(3,4-diclorofenil)-1H-pirazol-3-
iloxi]etil}piperidina,
1-(3,4-diclorofenil)-3-[3-(pirrolidin-1-il)propoxi]-1H-
pirazol,
1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}piperazina,
1-{2-[1-(3,4-diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}pirrolidin-3-amina,
4-{2-[1-(3,4-diclorofenil)-4,5-dimetil-1H-pirazol-3-
iloxi]etil}morfolina,
2-[1-(3,4-diclorofenil)-4,5-dimetil-1H-pirazol-3-iloxi] -
N,N-dietiletanamina,
1-(3,4-diclorofenil)—-4,5-dimetil-3-[2-(pirrolidin-1-
il)etoxi]-1H-pirazol,
1-(3,4-diclorofenil)—-4,5-dimetil-3-[3-(pirrolidin-1-
il)propoxi]-1H-pirazol,
1-{2-[1-(3,4-diclorofenil)-4,5-dimetil-1H-pirazol-3-
iloxi]etil}piperidina,
4-{4-[1-(3,4-diclorofenil)-1H-pirazol-3-
iloxi]butil}morfolina,
(25,6R)-4-{4-[1-(3,4-diclorofenil)-1H-pirazol-3-
iloxi]butil}-2,6-dimetilmorfolina,
1-{4-[1-(3,4-diclorofenil)-1H-pirazol-3-
iloxi]butil}piperidina,
1-(3,4-diclorofenil)-3-[4-(pirrolidin-1-il)butoxi]-1H-
pirazol,
4-[1-(3,4-diclorofenil)-1H-pirazol-3-iloxi]-N,N-
dietilbutan-l-amina,
N-bencil-4-[1-(3,4-diclorofenil)-1H-pirazol-3-iloxi]-N-
metilbutan-l-amina,
4-[1-(3,4-diclorofenil)-1H-pirazol-3-iloxi]-N-(2-

metoxietil)-N-metilbutan-l-amina,
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4-{4-[1-(3,4-diclorofenil)-1H-pirazol-3-
iloxi]butil}tiomorfolina,
1-[1-(3,4-diclorofenil)-5-metil-3-(2-morfolinoetoxi)-1H-
pirazol-4-il]etanona,
1-{1-(3,4-diclorofenil)-5-metil-3-[2-(pirrolidin-1-
il)etoxi]-1H-pirazol-4-il}etanona,
1-{1-(3,4-diclorofenil)-5-metil-3-[2-(piperidin-1-
il)etoxi}-1H-pirazol-4-il}etanona,
1-{1-(3,4-diclorofenil)-3-[2-(dietilamino)etoxi]-5-
metil-1H-pirazol-4-il}etanona,
4-{2-[5-metil-1-(naftalen-2-il)-1H-pirazol-3-
iloxi]etil}morfolina,
N,N-dietil-2-[5-metil-1-(naftalen-2-il)-1H-pirazol-3-
iloxi]etanamina,
1-{2-[5-metil-1-(naftalen-2-il)-1H-pirazol-3-
iloxi]etil}piperidina, y
5-metil-1-(naftalen-2-i1)-3-[2-(pirrolidin-1-il)etoxi]—
lH-pirazol,

o una sal, profarmaco o solvato farmacéuticamente
aceptable del mismo.

Ligando sigma segun cualgquiera de las reivindicaciones 4
a 9, siendo el ligando sigma 4-{2-[5-metil-1-(naftalen-—
2-il)-1H-pirazol-3-iloxi]etil} morfolina, o una sal,
isdémero, profarmaco o solvato farmacéuticamente
aceptable de la misma.

Ligando sigma segun la reivindicacidén 10, siendo el
ligando sigma clorhidrato de 4-{2-[5-metil-1-(naftalen-
2-il)-1H-pirazol-3-iloxi]etil} morfolina.

Uso del ligando sigma seguin cualquiera de las
reivindicaciones 1 a 11 para la fabricacién de un
medicamento para la prevencidén y/o el tratamiento de
dolor por cancer de huesos.

Método de tratamiento de un paciente que padece dolor
por céancer de huesos, © que es probable que padezca

dolor como resultado de cancer de huesos, que comprende
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administrar al paciente que necesita un tratamiento o
profilaxis de este tipo una cantidad terapéuticamente
eficaz de un ligando sigma segun cualquiera de las
reivindicaciones 1 a 11.

Combinacién de al menos un ligando sigma  segun
cualquiera de las reivindicaciones 1 a 11 y al menos un
compuesto opioide u opidceo para administracidn
simulténea, separada o secuencial, para su uso en la
prevencién y/o el tratamiento de dolor asociado a céancer
de huesos.

Combinacidén seguin la reivindicacidén 14, en la que el

opioide es morfina.



53

RESUMEN
USO DE LIGANDOS SIGMA EN DOLOR POR CANCER DE HUESOS
La invencién se refiere al uso de un 1ligando sigma,
particularmente un ligando sigma de férmula (I) para prevenir

y/o tratar dolor asociado a cancer de huesos.
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whichever expires later.
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Box No.l Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
X the international application in the language in which it was filed

O atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. O This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means)
O  on paper
L1 in electronic form
b. (time)
O in the international application as filed
O together with the international application in electronic form

[l subsequently to this Authority for the purposes of search

4. OO In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-15
No: Claims

Inventive step (IS) Yes: Claims
No: Claims 1-15

Industrial applicability (1A) Yes: Claims 1-15
No: Claims

2. Citations and explanations

see separate sheet
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Box No. VI Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)

and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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1. Prior art

Reference is made to the following documents; the numbering will be adhered to in
the rest of the procedure. Reference to passages cited in respect to each citation in
the search report will be made unless otherwise specified.

D1 WO 2006/021462 A1 (ESTEVE LABOR DR [ES]; LAGGNER CHRISTIAN
[AT]; CUBERES-ALTISENT MARIA R) 2 March 2006 (2006-03-02)

D2 US 2010/190781 A1 (LAGGNER CHRISTIAN [AT] ET AL) 29 July 2010
(2010-07-29)

D3 WO 2009/130331 A1 (ESTEVE LABOR DR [ES]; TORRENS JOVER
ANTONI [ES]; CUBERES-ALTISENT MARI) 29 October 2009
(2009-10-29)

D4 WO 2009/130310 A1 (ESTEVE LABOR DR [ES]; BUSCHMANN HELMUT
HEINRICH [DE]; VELA-HERNANDEZ J) 29 October 2009 (2009-10-29)

D5 WO 2007/098953 A1 (ESTEVE LABOR DR [ES]; CUBERES-ALTISENT
ROSA [ES]; HOLENZ JOERG [ES]) 7 September 2007 (2007-09-07)

D6 DIAZ J L ET AL: "Selective sigma-1 ([sigma]1) receptor antagonists:
Emerging target for the treatment of neuropathic pain”,
CENTRAL NERVOUS SYSTEM AGENTS IN MEDICINAL CHEMISTRY,
BENTHAM SCIENCE PUBLISHERS LTD., BUSSUM, NL,
vol. 9, no. 3, 1 January 2009 (2009-01-01), pages 172-183,
XP009128582,
ISSN: 1871-5249

D7 MAURICE T ET AL: "The pharmacology of sigma-1 receptors”,
PHARMACOLOGY AND THERAPEUTICS, ELSEVIER, GB,
vol. 124, no. 2, 1 November 2009 (2009-11-01), pages 195-206,
XP026626456,
ISSN: 0163-7258, DOI: DOI:10.1016/J.PHARMTHERA.2009.07.001
[retrieved on 2009-07-18]

D8 BURA S AET AL: "164 EVALUATION OF THE EFFECT OF THE
SELECTIVE SIGMA-1 RECEPTOR ANTAGONIST S1RA IN
NEUROPATHIC PAIN USING AN OPERANT MODEL", 1 April 2010
(2010-04-01), EUROPEAN JOURNAL OF PAIN SUPPLEMENTS,, PAGE
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D9

D10

D11

D12

(S) 49, XP027101900,
ISSN: 1754-3207
[retrieved on 2010-04-01]

NIETO F R ET AL: "188 A NEW SELECTIVE SIGMA-1 RECEPTOR
ANTAGONIST (S1RA) INHIBITS THE DEVELOPMENT AND
EXPRESSION OF NEUROPATHIC PAIN INDUCED BY PACLITAXEL IN
MICE",

EUROPEAN JOURNAL OF PAIN SUPPLEMENTS,,

vol. 4, no. 1, 1 April 2010 (2010-04-01), page 56, XP027101924,

ISSN: 1754-3207

[retrieved on 2010-04-01]

CHERNY ET AL: "Opioids and the management of cancer pain”,
EUROPEAN JOURNAL OF CANCER. SUPPLEMENT, PERGAMON,
OXFORD, GB,

vol. 3, no. 3, 1 October 2005 (2005-10-01), pages 61-75, XP005129998,
ISSN: 1359-6349, DOI: DOI:10.1016/S1359-6349(05)80263-0

MENTEN ET AL: "Co-analgesics and adjuvant medication in opioid
treated cancer pain”,

EUROPEAN JOURNAL OF CANCER. SUPPLEMENT, PERGAMON,
OXFORD, GB,

vol. 3, no. 3, 1 October 2005 (2005-10-01), pages 77-86, XP005129999,
ISSN: 1359-6349, DOI: DOI:10.1016/S1359-6349(05)80264-2

EP 2 353 591 A1 (ESTEVE LABOR DR [ES]) 10 August 2011
(2011-08-10)

1.1. D1 discloses the preparation of pyrazole derivatives of formula (1) (pages 5-6),
their activity as Sigma receptor inhibitors (page 4, lines 26-30) and their uses in
therapy, inter alia in the treatment of pain, pref. neuropathic pain and allodynia (claim
16 and page 9, lines 11-12). Said inhibitors are tested in von Frey filaments which is a
model to test the effects or symptoms of neuropathic pain and allodynia (page 59, line
5 to page 60, line 12).

1.2. D2 discloses the preparation of pyrazole derivatives of formula (1), their activity as
Sigma receptor inhibitors and their uses in the treatment of pain, pref. acute pain
followed by neuropathic pain and allodynia (page 25, [0404]-[0410], tests in von Frey
filaments model).

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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1.3. D3 discloses pyrazole derivatives of formula (1), in particular 5-methyl-1-
(naphthalen-2-yl)-1H-pyrazole derivatives as Sigma receptor inhibitors and their use
in the treatment of pain (neuropathic, inflammatory pain or other pain conditions
involving allodynia and hyperalgesia).

1.4. D4 discloses a combination comprising a sigma ligand (an 1-aryl-3-aminoalkoxy
pyrazole compound of formula (1), pref. 4-{2-[5-methyl-1-(naphthalen-2-yl)-1H-
pyrazol-3-yloxy]ethyl}morpholine) and opioid or opiate (pref. morphine) for potentiating
analgesic effect of opioids or opiates and for decreasing the dependency induced by
the opioids or opiates.

1.5. D5 discloses pyrazole derivatives as Sigma receptor inhibitors and their use in the
treatment of pain (neuropathic, inflammatory pain, mechanical allodynia and
hyperalgesia).

1.6. D6-D7 are reviews reporting the use of Sigma-1 receptor antagonists in the
treatment of pain.

1.7. D8 discloses the use of sigma-1 receptor agonists in the treatment of post-
operative chronic pain.

1.8. D9 discloses the use of sigma-1 receptor agonists in the treatment of neuropathic
pain induced by chemotherapeutic agents (paclitaxel).

1.9. D10-D11 are reviews reporting the common use of opioids for the treatment of
cancer pain.

1.10. D12 which was published in the priority interval of the present application
discloses the compounds and combinations of present claims 1-15 for use in the
treatment of post-operative pain and surgery.

Re ltem V

Reasoned statement with regard to novelty, inventive step, industrial
applicability; citations and explanations supporting such statement

2. Although claim 13 is directed to a method of treatment of the human/animal body,
the search has been carried out and is based on the alleged effects of the
compounds/compositions of Sigma ligand mentioned in said claim 13.

3. Novelty (Article 33(1) and (2) PCT)

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)
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The documents D1-D5 are all dedicated to the general compounds of formula (I) and
disclose all the specific compounds of claims 9-10, their use in the treatment of pain :
neuropathic, inflammatory pain or other pain conditions involving allodynia and
hyperalgesia, mechanical allodynia.

D4 is dedicated to the use of these compounds in combination with opiates/opioids
(e.g. morphine).

However none of these documents discloses any use of these specific compounds in
the treatment of bone pain cancer.

In addition, none of the more general documents cited in the search report discloses
the use of sigma-1 inhibitors in the treatment of bone cancer pain.

For this reason the subject-matter of claims 1-15 appears to be formally novel in the
sense of art. 33(2) PCT.

4. Inventive step (Article 33(1) and (3) PCT)
4.1. Claims 1-13:

The use of the specific compounds of the present application has been well
documented in D1-D5 in the treatment of pain, neuropathic pain and allodynia. More
generally, the use of Sigma-1 receptor antagonists in the treatment of pain was also
reported, for instance in D6-D8.

In particular the specific compounds disclosed in claims 9-10 are all already disclosed
to be efficient in the treatment of neuropathic pain, allodynia, hyperalgesia and
inflammatory pain (see e.g. D1, claim 10).

For this reason, the skilled person, when confronted to the problem of providing a
treatment of cancer pain (here bone cancer pain) which is an alternative to those
disclosed in D10-D11 would envisage prima facie the compounds already known to
treat/alleviate pain , such as neuropathic pain and allodynia from each of D1-D5 as
plausible solution without involving any inventive skills.

In addition, the only evidence provided in the present application is that a specific S1
inhibitor, 4-{2-(5-methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy)ethyl}morpholine, is
efficient using the von Frey test for measurement of tactile allodynia induced by
injection of MRMT-1 tumor cell line into tibia bone marrow.

Form PCT/ISA/237 (Separate Sheet) (Sheet 4) (EPO-April 2005)
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The potential of the same class of compounds in the treatment/prevention of allodynia
is already known both from D1 (page 59-60), D2 (page 25), D5 (page 52). Hence, the
treatment of allodynia in general can not be considered as surprising for the skilled

person and that, independently from its origin (here bone cancer).

On top of that, it should be noted that the compound of claim 10 is specifically listed in
each of D1 (ex. 61), D2 (ex. 61), D3 (second compound listed in claim 9), D4 (page
23, [63]) to be useful in the treatment/prevention of allodynia. Hence, its use or the
use of its HCl-salt in the treatment of neuropathic pain and allodynia can not be
considered as an unexpected effect.

The data on file do not plausibly show any further unexpected effect.

For these reasons, the subject-matter of claims 1-13 can not be considered to be
inventive in view of the disclosures of at least each of D1-D2 and D5 taken separately.

4.2. Claims 14-15:

In analogy with the reasoning of part. 4.1., the subject-matter of claims 14-15
dedicated to combination therapy involving a sigma receptor inhibitor and an opiate/
opioid (morphine) would not involve an inventive step in the light of D4 since the
compounds of formula () are all known to be used in combination with morphine for
enhancing its analgesic properties and attenuating dependency as side effect (see ex.
1-3 of D4).

Hence, when confronted to the problem of finding an

cancer disclosed in D10-D11, the skilled person would envisage the combination of
opioid and sigma 1 inhibitor as disclosed in D4 as one of the possible solution without
involving inventive skills since the positive effects of this combination are already
explicitly disclosed in the document D4.

4.3. For this reason, claims 1-15 would not be considered to be inventive in the sense
of art. 33(3) PCT.

4.4. In addition, the Applicant is reminded that in order to fulfil the requirements of art.
33(3) PCT, according to the problem solution approach, the problem should be solved
for the whole breadth of the claims. In the present case, the number of alternative
compounds falling within the scope of the present claims 1-10 is such that it is unlikely
that all of them possess the type and level of activity required to achieve the
technical effect essential for the resolution of the problem. Thus the skilled person
would have reasonable doubt that the above requirement is fulfilled specially when
considering the paucity of data on file which encompass only the compound 63 and its
HCl-salt.

Form PCT/ISA/237 (Separate Sheet) (Sheet 5) (EPO-April 2005)
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The requirements of art. 33(3) PCT do not seem to be fulfilled over the whole breadth
of claims 1-10 and claims 12-14, namely in view of the class of compounds
encompassed by the structures of claims 4-10 and the non exhaustive list of agents
implied by the functional definition "sigma ligand" of claims 1-3, including any sigma 1
or 2 agonist/antagonist/inhibitor.

4.5. The objection of par. 4.4. above also applies to the subject-matter of claims 4-10,
12-15 in view of the additional use of terms such as prodrugs/isomers in the claims
(see also points 5.1., 5.2.).

Re ltem VI

Certain documents cited

Application No | Publication date : Filing date Priority date (valid claim)
Patent No (day/month/year) i (day/month/year) | (day/month/year)
EP2353591 A1 10/08/2011 04/02/2010

5. This document D12, which was published in the priority interval of the present
application, discloses all the compounds and combinations of present claims 1-15 for
use in the treatment of post-operative pain and surgery and might become relevant in
the regional phase.

Re ltem Vill

Certain observations on the international application

6.1. The term "prodrugs" used in claims 4, 9-10 encompasses a large number of
compounds which are defined only by reference to a desired functional activity
(compound being a "Prodrug"). This functional term does not give a specific technical
guidance for the selection of the suitable derivatives, without proven general
knowledge, to show which derivatives are suitable "prodrugs" in the particular case of
the current problem and thus could be seen as a mere invitation to the skilled person
to perform a research program in order to find the suitable variants.
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The description does not provide sufficient support and disclosure within the meaning
of Article 6 PCT and, in addition, does not appear to be sufficiently disclosed under
Art. 5 PCT for any of such compounds having the desired function and there is no
general common knowledge of this kind available to the skilled person. In such a
situation, the invention cannot be carried out over the whole claimed area without
imposing an undue burden, even when simple in vivo or in vitro tests are available to
determine whether or not a particular compound is covered by the claims .

For this reason, claims 4, 9-10 do not meet the requirements of Art. 6 and 5 PCT.

6.2. The application does not meet the requirements of Article 6 PCT, because claims
4 and 10 are not clear: the claims include "isomers" of compounds of formula (I). In
chemistry the term "isomers" also comprises compounds with the same molecular
formula but a different structural formula. Such structural isomers would clearly not be
supported by the description.

6.3. In claim 9 as drafted, the use of the term "group" instead of compound induces a
lack of clarity (art. 6 PCT).

6.4. Claims 1-3, 12-15 do not comply with the requirements of Article 5 and 6 PCT, for
the following reasons. The claims are directed to a therapeutic use of certain
compounds, i.e. sigma ligand, which are defined only in terms of their functional
activity.

All three following conditions need to be fulfilled to allow a functional definition of a
compound:

1)  the compounds showing the desired functionality are part of the common general
knowledge and the functionality is accepted in the prior art to have a clear technical
meaning.

2) the functionality can be verified using tests or procedures adequately specified in
the description or known to the skilled person and which do not require undue
experimentation, and

3) the invention is described not only in terms of its structure, but also in terms of its
function, unambiguously showing that the functional activity is essential or the solution
of the technical problem underlying the invention, regardless of the structure of the
compounds.

In the present case, at conditions 2 and 3 do not appear to be met for the following
reason:

the use of the term ligand encompasses any agent able to bind to the sigma
receptor, irrespectively of the nature of the ligand as agonist, antagonist or
inhibitor and irrespectively of the nature of the sigma receptor (sigma 1 or 2).
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Therefore it is not plausible that a sigma 1 inhibitor and a sigma 1 agonist leads to the
same mode of action in the treatment of the claimed disease (bone cancer pain).
Condition 3 can not be plausibly fulfilled.

As a consequence, undue experimentation would be required to determine which
agent solves the problem. Condition 2 can not be plausibly fulfilled.

6.5. The format of claims 2-11, 15 might be considered to be ambiguous since the
term "for use" is missing from said claims conveying the impression that a compound
or a combination is intended to be protected whereas claims 1 and 14 from which they
depend intend the protection of a use in therapy. This formal inconsistency concerning
the real category of these claims might be objected to in the regional phase.
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Box No.l Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
X the international application in the language in which it was filed

O atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. O This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means)
O  on paper
L1 in electronic form
b. (time)
O in the international application as filed
O together with the international application in electronic form

[l subsequently to this Authority for the purposes of search

4. OO In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-15
No: Claims

Inventive step (IS) Yes: Claims
No: Claims 1-15

Industrial applicability (1A) Yes: Claims 1-15
No: Claims

2. Citations and explanations

see separate sheet
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Box No. VI Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)

and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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1. Prior art

Reference is made to the following documents; the numbering will be adhered to in
the rest of the procedure. Reference to passages cited in respect to each citation in
the search report will be made unless otherwise specified.

D1 WO 2006/021462 A1 (ESTEVE LABOR DR [ES]; LAGGNER CHRISTIAN
[AT]; CUBERES-ALTISENT MARIA R) 2 March 2006 (2006-03-02)

D2 US 2010/190781 A1 (LAGGNER CHRISTIAN [AT] ET AL) 29 July 2010
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D3 WO 2009/130331 A1 (ESTEVE LABOR DR [ES]; TORRENS JOVER
ANTONI [ES]; CUBERES-ALTISENT MARI) 29 October 2009
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D4 WO 2009/130310 A1 (ESTEVE LABOR DR [ES]; BUSCHMANN HELMUT
HEINRICH [DE]; VELA-HERNANDEZ J) 29 October 2009 (2009-10-29)

D5 WO 2007/098953 A1 (ESTEVE LABOR DR [ES]; CUBERES-ALTISENT
ROSA [ES]; HOLENZ JOERG [ES]) 7 September 2007 (2007-09-07)

D6 DIAZ J L ET AL: "Selective sigma-1 ([sigma]1) receptor antagonists:
Emerging target for the treatment of neuropathic pain”,
CENTRAL NERVOUS SYSTEM AGENTS IN MEDICINAL CHEMISTRY,
BENTHAM SCIENCE PUBLISHERS LTD., BUSSUM, NL,
vol. 9, no. 3, 1 January 2009 (2009-01-01), pages 172-183,
XP009128582,
ISSN: 1871-5249

D7 MAURICE T ET AL: "The pharmacology of sigma-1 receptors”,
PHARMACOLOGY AND THERAPEUTICS, ELSEVIER, GB,
vol. 124, no. 2, 1 November 2009 (2009-11-01), pages 195-206,
XP026626456,
ISSN: 0163-7258, DOI: DOI:10.1016/J.PHARMTHERA.2009.07.001
[retrieved on 2009-07-18]

D8 BURA S AET AL: "164 EVALUATION OF THE EFFECT OF THE
SELECTIVE SIGMA-1 RECEPTOR ANTAGONIST S1RA IN
NEUROPATHIC PAIN USING AN OPERANT MODEL", 1 April 2010
(2010-04-01), EUROPEAN JOURNAL OF PAIN SUPPLEMENTS,, PAGE
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[retrieved on 2010-04-01]

NIETO F R ET AL: "188 A NEW SELECTIVE SIGMA-1 RECEPTOR
ANTAGONIST (S1RA) INHIBITS THE DEVELOPMENT AND
EXPRESSION OF NEUROPATHIC PAIN INDUCED BY PACLITAXEL IN
MICE",

EUROPEAN JOURNAL OF PAIN SUPPLEMENTS,,

vol. 4, no. 1, 1 April 2010 (2010-04-01), page 56, XP027101924,

ISSN: 1754-3207

[retrieved on 2010-04-01]

CHERNY ET AL: "Opioids and the management of cancer pain”,
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vol. 3, no. 3, 1 October 2005 (2005-10-01), pages 61-75, XP005129998,
ISSN: 1359-6349, DOI: DOI:10.1016/S1359-6349(05)80263-0

MENTEN ET AL: "Co-analgesics and adjuvant medication in opioid
treated cancer pain”,

EUROPEAN JOURNAL OF CANCER. SUPPLEMENT, PERGAMON,
OXFORD, GB,

vol. 3, no. 3, 1 October 2005 (2005-10-01), pages 77-86, XP005129999,
ISSN: 1359-6349, DOI: DOI:10.1016/S1359-6349(05)80264-2

EP 2 353 591 A1 (ESTEVE LABOR DR [ES]) 10 August 2011
(2011-08-10)

1.1. D1 discloses the preparation of pyrazole derivatives of formula (1) (pages 5-6),
their activity as Sigma receptor inhibitors (page 4, lines 26-30) and their uses in
therapy, inter alia in the treatment of pain, pref. neuropathic pain and allodynia (claim
16 and page 9, lines 11-12). Said inhibitors are tested in von Frey filaments which is a
model to test the effects or symptoms of neuropathic pain and allodynia (page 59, line
5 to page 60, line 12).

1.2. D2 discloses the preparation of pyrazole derivatives of formula (1), their activity as
Sigma receptor inhibitors and their uses in the treatment of pain, pref. acute pain
followed by neuropathic pain and allodynia (page 25, [0404]-[0410], tests in von Frey
filaments model).
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1.3. D3 discloses pyrazole derivatives of formula (1), in particular 5-methyl-1-
(naphthalen-2-yl)-1H-pyrazole derivatives as Sigma receptor inhibitors and their use
in the treatment of pain (neuropathic, inflammatory pain or other pain conditions
involving allodynia and hyperalgesia).

1.4. D4 discloses a combination comprising a sigma ligand (an 1-aryl-3-aminoalkoxy
pyrazole compound of formula (1), pref. 4-{2-[5-methyl-1-(naphthalen-2-yl)-1H-
pyrazol-3-yloxy]ethyl}morpholine) and opioid or opiate (pref. morphine) for potentiating
analgesic effect of opioids or opiates and for decreasing the dependency induced by
the opioids or opiates.

1.5. D5 discloses pyrazole derivatives as Sigma receptor inhibitors and their use in the
treatment of pain (neuropathic, inflammatory pain, mechanical allodynia and
hyperalgesia).

1.6. D6-D7 are reviews reporting the use of Sigma-1 receptor antagonists in the
treatment of pain.

1.7. D8 discloses the use of sigma-1 receptor agonists in the treatment of post-
operative chronic pain.

1.8. D9 discloses the use of sigma-1 receptor agonists in the treatment of neuropathic
pain induced by chemotherapeutic agents (paclitaxel).

1.9. D10-D11 are reviews reporting the common use of opioids for the treatment of
cancer pain.

1.10. D12 which was published in the priority interval of the present application
discloses the compounds and combinations of present claims 1-15 for use in the
treatment of post-operative pain and surgery.

Re ltem V

Reasoned statement with regard to novelty, inventive step, industrial
applicability; citations and explanations supporting such statement

2. Although claim 13 is directed to a method of treatment of the human/animal body,
the search has been carried out and is based on the alleged effects of the
compounds/compositions of Sigma ligand mentioned in said claim 13.

3. Novelty (Article 33(1) and (2) PCT)
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The documents D1-D5 are all dedicated to the general compounds of formula (I) and
disclose all the specific compounds of claims 9-10, their use in the treatment of pain :
neuropathic, inflammatory pain or other pain conditions involving allodynia and
hyperalgesia, mechanical allodynia.

D4 is dedicated to the use of these compounds in combination with opiates/opioids
(e.g. morphine).

However none of these documents discloses any use of these specific compounds in
the treatment of bone pain cancer.

In addition, none of the more general documents cited in the search report discloses
the use of sigma-1 inhibitors in the treatment of bone cancer pain.

For this reason the subject-matter of claims 1-15 appears to be formally novel in the
sense of art. 33(2) PCT.

4. Inventive step (Article 33(1) and (3) PCT)
4.1. Claims 1-13:

The use of the specific compounds of the present application has been well
documented in D1-D5 in the treatment of pain, neuropathic pain and allodynia. More
generally, the use of Sigma-1 receptor antagonists in the treatment of pain was also
reported, for instance in D6-D8.

In particular the specific compounds disclosed in claims 9-10 are all already disclosed
to be efficient in the treatment of neuropathic pain, allodynia, hyperalgesia and
inflammatory pain (see e.g. D1, claim 10).

For this reason, the skilled person, when confronted to the problem of providing a
treatment of cancer pain (here bone cancer pain) which is an alternative to those
disclosed in D10-D11 would envisage prima facie the compounds already known to
treat/alleviate pain , such as neuropathic pain and allodynia from each of D1-D5 as
plausible solution without involving any inventive skills.

In addition, the only evidence provided in the present application is that a specific S1
inhibitor, 4-{2-(5-methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy)ethyl}morpholine, is
efficient using the von Frey test for measurement of tactile allodynia induced by
injection of MRMT-1 tumor cell line into tibia bone marrow.
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The potential of the same class of compounds in the treatment/prevention of allodynia
is already known both from D1 (page 59-60), D2 (page 25), D5 (page 52). Hence, the
treatment of allodynia in general can not be considered as surprising for the skilled

person and that, independently from its origin (here bone cancer).

On top of that, it should be noted that the compound of claim 10 is specifically listed in
each of D1 (ex. 61), D2 (ex. 61), D3 (second compound listed in claim 9), D4 (page
23, [63]) to be useful in the treatment/prevention of allodynia. Hence, its use or the
use of its HCl-salt in the treatment of neuropathic pain and allodynia can not be
considered as an unexpected effect.

The data on file do not plausibly show any further unexpected effect.

For these reasons, the subject-matter of claims 1-13 can not be considered to be
inventive in view of the disclosures of at least each of D1-D2 and D5 taken separately.

4.2. Claims 14-15:

In analogy with the reasoning of part. 4.1., the subject-matter of claims 14-15
dedicated to combination therapy involving a sigma receptor inhibitor and an opiate/
opioid (morphine) would not involve an inventive step in the light of D4 since the
compounds of formula () are all known to be used in combination with morphine for
enhancing its analgesic properties and attenuating dependency as side effect (see ex.
1-3 of D4).

Hence, when confronted to the problem of finding an

cancer disclosed in D10-D11, the skilled person would envisage the combination of
opioid and sigma 1 inhibitor as disclosed in D4 as one of the possible solution without
involving inventive skills since the positive effects of this combination are already
explicitly disclosed in the document D4.

4.3. For this reason, claims 1-15 would not be considered to be inventive in the sense
of art. 33(3) PCT.

4.4. In addition, the Applicant is reminded that in order to fulfil the requirements of art.
33(3) PCT, according to the problem solution approach, the problem should be solved
for the whole breadth of the claims. In the present case, the number of alternative
compounds falling within the scope of the present claims 1-10 is such that it is unlikely
that all of them possess the type and level of activity required to achieve the
technical effect essential for the resolution of the problem. Thus the skilled person
would have reasonable doubt that the above requirement is fulfilled specially when
considering the paucity of data on file which encompass only the compound 63 and its
HCl-salt.
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The requirements of art. 33(3) PCT do not seem to be fulfilled over the whole breadth
of claims 1-10 and claims 12-14, namely in view of the class of compounds
encompassed by the structures of claims 4-10 and the non exhaustive list of agents
implied by the functional definition "sigma ligand" of claims 1-3, including any sigma 1
or 2 agonist/antagonist/inhibitor.

4.5. The objection of par. 4.4. above also applies to the subject-matter of claims 4-10,
12-15 in view of the additional use of terms such as prodrugs/isomers in the claims
(see also points 5.1., 5.2.).

Re ltem VI

Certain documents cited

Application No | Publication date : Filing date Priority date (valid claim)
Patent No (day/month/year) i (day/month/year) | (day/month/year)
EP2353591 A1 10/08/2011 04/02/2010

5. This document D12, which was published in the priority interval of the present
application, discloses all the compounds and combinations of present claims 1-15 for
use in the treatment of post-operative pain and surgery and might become relevant in
the regional phase.

Re ltem Vill

Certain observations on the international application

6.1. The term "prodrugs" used in claims 4, 9-10 encompasses a large number of
compounds which are defined only by reference to a desired functional activity
(compound being a "Prodrug"). This functional term does not give a specific technical
guidance for the selection of the suitable derivatives, without proven general
knowledge, to show which derivatives are suitable "prodrugs" in the particular case of
the current problem and thus could be seen as a mere invitation to the skilled person
to perform a research program in order to find the suitable variants.
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The description does not provide sufficient support and disclosure within the meaning
of Article 6 PCT and, in addition, does not appear to be sufficiently disclosed under
Art. 5 PCT for any of such compounds having the desired function and there is no
general common knowledge of this kind available to the skilled person. In such a
situation, the invention cannot be carried out over the whole claimed area without
imposing an undue burden, even when simple in vivo or in vitro tests are available to
determine whether or not a particular compound is covered by the claims .

For this reason, claims 4, 9-10 do not meet the requirements of Art. 6 and 5 PCT.

6.2. The application does not meet the requirements of Article 6 PCT, because claims
4 and 10 are not clear: the claims include "isomers" of compounds of formula (I). In
chemistry the term "isomers" also comprises compounds with the same molecular
formula but a different structural formula. Such structural isomers would clearly not be
supported by the description.

6.3. In claim 9 as drafted, the use of the term "group" instead of compound induces a
lack of clarity (art. 6 PCT).

6.4. Claims 1-3, 12-15 do not comply with the requirements of Article 5 and 6 PCT, for
the following reasons. The claims are directed to a therapeutic use of certain
compounds, i.e. sigma ligand, which are defined only in terms of their functional
activity.

All three following conditions need to be fulfilled to allow a functional definition of a
compound:

1)  the compounds showing the desired functionality are part of the common general
knowledge and the functionality is accepted in the prior art to have a clear technical
meaning.

2) the functionality can be verified using tests or procedures adequately specified in
the description or known to the skilled person and which do not require undue
experimentation, and

3) the invention is described not only in terms of its structure, but also in terms of its
function, unambiguously showing that the functional activity is essential or the solution
of the technical problem underlying the invention, regardless of the structure of the
compounds.

In the present case, at conditions 2 and 3 do not appear to be met for the following
reason:

the use of the term ligand encompasses any agent able to bind to the sigma
receptor, irrespectively of the nature of the ligand as agonist, antagonist or
inhibitor and irrespectively of the nature of the sigma receptor (sigma 1 or 2).
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Therefore it is not plausible that a sigma 1 inhibitor and a sigma 1 agonist leads to the
same mode of action in the treatment of the claimed disease (bone cancer pain).
Condition 3 can not be plausibly fulfilled.

As a consequence, undue experimentation would be required to determine which
agent solves the problem. Condition 2 can not be plausibly fulfilled.

6.5. The format of claims 2-11, 15 might be considered to be ambiguous since the
term "for use" is missing from said claims conveying the impression that a compound
or a combination is intended to be protected whereas claims 1 and 14 from which they
depend intend the protection of a use in therapy. This formal inconsistency concerning
the real category of these claims might be objected to in the regional phase.
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