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ANEXOS (V

Comprobante de pago de la tasa de presentacion de la solicitud.
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Documento que acredita la existencia y representacion legal cuando el solicitante sea persona 5
juridica. :

Poderes, si fuere el caso. Adjunto copia simple ver expedien\Ee No.

Documento de cesion del inventor al solicitante o a su causante.
Declaraciones.
Copia de la solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos).

Traduccion de la solicitud internacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos).

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA). :

Traduccion del examen preliminar internacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacion de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de deposito del material bioldgico.

Arte final 12 x 12,

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencion de esta |
solicitud. |

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Busqueda Internacional

FIGURA CARACTERISTICA:
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@ Solicito la concesion de la patente,

NOMBRE: _CARLOS R. OLARTE FIRMA: =

C.C. 79.782.747 Bta—T-P—74=295
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ASSIGNMENT

by means of this document and in consideration
of the payment by the Assignee to.the Assignor
of a good and valuable consideration, ‘assign(s)
to

A Corporation organized under the laws of

Domiciled in

(hereinafter referred to as the “ASSIGNEE™.),
All my (our) rights, title and interest in and to
my (our) invention for a new and useful
improvement entitled and as fully set forth and
described in:

Corresponding to priority document No.

So far as the Republic of Colombia is concerned.
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CESION

José Miguel VELA HERNANDEZ
Daniel ZAMANILLO- CASTANEDO
Margarita PUIG RIERA de CONIAS

\2/}4‘55‘

Carlos R. Olarte
J- Jan Raisbeck
Juan-Gullesmo-Moure

Natalia Castro

Alexander Agudelo

Angela Correa

Erika Rico

Carlos A. Parra

Gina Arias

Juan Felipe Acosta
Andrés Rined

Ana Fernindez de Soto

Of Counsel

Guillermo Chahin
Graciela Melo
Jacqueline Chaparro
Cruz E. de Moncaleano

por medio de la presente y a cambio del pago de una
contraprestacion econdémica, cedo (cedemos) a

LABORATORIOS DEL DR. ESTEVE, S.A.
una Sociedad organizada bajo las leyes de
Espafia

domiciliada en

Avda. Mare de Déu de Monstserrat, 221, E-08041

Barcelona, Esparia

(de ahora en adelante el “CESIONARIO”.),

todos mis (nuestros) derechos, titulo e interés sobre

mi (nuestra) invencion tal como describe en:

LIGANDOS SIGMA PARA LA

PREVENCION Y/O EL TRATAMIENTO DEL

DOLOR POSTOPERATORIO

Correspondiente al documento de prioridad No.

EP10382024.7

en lo que concierne a la Republica de Colombia.

Place and date:

Assignor(s)

Lugary fecha: Barcelona

13th July 2012

Cedente(s) José Miguel VELA HERNANDEZ
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Diagonal 34 N° 5 - 28, Bogota D.C., Colombia
Tel + 57 1 601-7700, Fax + 57 1 601-7799, office@olarteraisbeck.com, www.olarteraisbeck.com
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. : Conservacion
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2| 12-|stz0% 40 S

3 3 Libro
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5 5 Tomo

6 6 Otro

7 Item Soporte Documental

3 .. 7 CcD

9 8 Disquete

10 9 DVD

11 10 Folleto

12 1 Foto

13 12 Periddico

14 13 Plano

15 14 Publicacién Periédica
16 16 UsSB

17 . - 10 Otro
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Carlos R. Olarte
Juan G. Moure

OLARTEMOURE

OLARTE MOURE & ASOC|IADOS LTDA. Alosander \guddo
Caros . Parra
Grina \mas

Juan 1 Acoan
\ndres Rincon
Moniea Guavara
Andres Vharado

The undersigned, Los suscritos,

LABORATORIOS DEL DR. ESTEVE, S.A.
domiciliados en
de Déu de Monserrat, 221, E-08041 Barcelona, Espafia
R. Olarte and/or nombramos por el presente a Carlos R. Olarte y/o
legal representatives Juan Guillermo Moure nuestros representantes

Margaria Solorza
Ricardo Vidasco

domiciled in

Avda. Mare
hereby appoint to Carlos
Juan Guillermo Moure

with faculties to receive notifications and to appoint

iudicial or extrajudicial agents
Utility Mod

Inventions,
(topographies) of Integrate

in Patents for
Is, Layout-Designs
Circuits, Industrial

Designs, Trademarks, Advertising Slogans, Trade

Names, Commercial

Emblems,

Geographical

Indications, Protection of Trade Secrets, Obtainer’s

Certificates, Copyrights, R
Names, Health Registrati

intellectual property right in

gistration of Domain
ons, or any other
Republic of Colombia,

to initiate before said authorgities all the necessary
actions to accomplish said purposes and to intervene in
all instances, grades and procedural levels; to file and

prosecute applications, decla
claim, counterclaim, answer cl
to make amendments; oppos

rations, complaints, to
aims and counterclaims;
tions and all types of

objections and writings of any nature; cancellations

and administrative injunction

proceedings; to pay all

instaliments and effect all other payments prescribed

by law; to receive documen
complainants as well
competent judges, with fu

preliminary injunctions of an

arrangements, to submit to arl

claims or procedures, to accej

ratify legal proceedings s
appointment and/or present
substitute or delegate the legal
acts prescribed by law, in sho,
powers as may be required; t
requirements and, to take all
they may deem fit for the prote

Signature/Firma:
Name/Nombre:
Date/Fecha: 13/12/1

City,Country/Ciudad,Pais

as defendants,

ts and monies; act as
before the
| powers to request
y nature, settle, make
bitrators, to desist from
pt claims, to collect, to
bscribed before the
tion of this Power,
representation and other
rt, with all such further
b comply with all other
those measures which
ction of our interests.

2011

+ Barcelona

(Spain)

legales con facultades para recibir notificaciones y
nombrar apoderados_judiciales o extrajudiciales en
Patentes de Invencion, Modelos de Utilidad,
Esquemas de Trazados de Circuitos [ntegrados,
Diseiios Industriales, Marcas, Lemas Comerciales,
Nombres Comerciales, Enseiias Comerciales,
Denominaciones de Origen, Proteccion de Secretos
Empresariales, Certificados de Obtentor, Derechos
de Autor, Registro de Nombres de Dominio,
Registros Sanitarios, o cualquier otro bien de
propiedad intelectual en la, Republica de Colombia.
ya sean administrativas, judiciales o de policia, para
iniciar ante dichas autoridades todas las acciones
necesarias para cumplir con el objeto indicado e
intervenir en todas las instancias, grados o etapas
procesales; elevar y tramitar solicitudes, declaraciones y
reclamos, para demandar, reconvenir, contestar
demandas y reconvenciones; formular enmiendas,
oposiciones y todo tipo de impugnaciones y escritos de
cualquier naturaleza; instaurar cancelaciones y amparos
administrativos; abonar todos los impuestos y cuotas y
efectuar cualquier otro pago determinado por la ley;
recibir todos los documentos y valores; intervenir como
demandantes o demandados ante los jueces que sean
competentes, pudiendo solicitar medidas cautelares de
cualquier naturaleza, conciliar, transar, someter a
arbitros, desistirse de la pretension y/o el procedimiento.
allanarse a la pretension. percibir, ratificar los actos
juridicos procesales suscritos con anterioridad al
otorgamiento y/o presentacion del presente poder.
sustituir o delegar la representacion procesal y los
demas actos que exprese la ley. con todas las demas
facultades que resulten necesarias; llenar cualesquiera
otros requisitos y tomar, en fin, todas |
creyeren conducentes al resguardo de nfes,

Signature/Firma: }
Name/Nombre: Eduard VALENT! VAL,
’ legal Representative
Date/Fecha:

City,Country/Ciudad,Pais:

Tel: + 57 (

Carrera 5 No. 34 - 03 Bogota D.C., Colombia.
)601-7700 Fax: + 57 (1)601-7799 e-mail: oftice ¢ olaromourecom
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YO, TOMAS GIMENEZ DUART, NOTARIO DEL ILLUSTRE COL.LEGI
DE NOTARIS DE CATALUNYA, Y POR OPOSICION NOTARIO DE
BARCELONA,

DOY FE: De que considero legitima la firma que antecede de DON
EDUARD VALENTI VALL por haberla contrastado con otras originales que
figuran en|documentos obrantes en mi poder. La presente legitimacion
causa el asiento nimero 2036 del Libro Indicador niimero 8. --------==r--==-x=--
En Barcelona, a 16 de diciembre de 2011.
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El presente folio es el agregado al documento en el que figura la firma de DON TOMAS GIMENEZ
DUART, Notario de BARCELONA, Colegio Notarial de Catalufia, en legitimacion de firma de don

Eduard Valenti Vall, en do
indicador nimero 2036, de

cumento de poder, expedido por Laboratorios del Dr. Esteve, S.A., libro
16 de diciembre de 2011.

1. Pais: Espana
Country / Pays

APOSTILLE
(Convention de la Haye du 5 octobre 1961)

El presente documento publico
This public document / Le présent acte public

2. ha sido firmado por DON TOMAS GIMENEZ DUART

has been signed by
a été signé par

3. quien actta en calidad de MNOTARIO

acting in the capacity of
agissant en qualité de

4.y esta revestido del sello/timbre de la Notaria

bears the seal / stamp of
est revétu du sceau/timbre de

5.en BARCELONA

at/a

7. por: DON ESTEBAN CUYA
By / par

8. bajo el numero 69973/2011
N°/sous n®

9. Sello / timbre:
Seal / stamp:
Sceau / timbre:

-
H
¥

an
¥
e

2907

A21621103

Certificado
Certified / Attesté

6. el dia 19 de diciempra de 2011
the / le !
5 HENCHE, SECRETARIO DEL COLEGIO NOTARIAL DE CATALUNA

-, 10. Firma: 1
K . Signature / Signature/

. ¢E PUBLIC,4 ) -
. WOTARIA,

Esteban Cuyés Henche
Secretario

Esta Apostilla certifica unicamente
en su caso, la identidad del sello o
Esta Apostilla no certifica el conten

la autenticidad de la firma, la calidad en que el signatario del documento haya actuado y,
timbre del que el documento publico esté revestido.
ido del documento para el cual se expidio.

This Apostille oniy certifies the authenticity of the signature and the capacity of the person who has signed the public

document, and, where appropriate,
This Apostille does not certify the g

Cette Apostille atteste uniquement

the identity of the seal or stamp which the public document bears.
ontent of the document for which it was issued.

la véracité de la signatura, la qualité en laquelle le signataire de I'acte a agi et, le cas

échéant l'identité du sceau ou timbre dont cet acte public est revétu.
Cette Apostille ne certifie pas le contenu de 'acte pour lequel elle a été émise.
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SIGMA LIGANDS FOR USE IN THE PREVENTION
AND/OR TREATMENT OF POSTOPERATIVE PAIN

FIELD OF THE INVENTION

The present invention relates to the use of sigma receptor ligands in the prevention

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

BACKGROUND

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

have appeared recently in the field of applied analgesics.

PAIN is defined by the International Association for the Study of Pain (IASP) as “an
unpleasant sensory and emotional experience associated with actual or potential tissue
damage, or described in terms of such damage” (IASP, Classification of chronic pain,
2" Edition, IASP Press (2002), 210). Although it is a complex process influenced by
both physiological and psychological factors and is always subjective, its causes or
syndromes can be classified. Pain can be classified based on temporal, aetiological or
physiological criteria. When pain is classified by time, it can be acute or chronic.
Aetiological classifications of pain are malignant or non-malignant. A third classification
is physiological, which includes nociceptive pain (results from detection by specialized
transducers in tissues attached to A-delta and C-fibres), that can be divided into
somatic and visceral types of pain, and neuropathic pain (results from irritation or
damage to the nervous system), that can be divided into peripheral and central
neuropathic pain. Pain is a normal physiological reaction of the somatosensory system
to noxious stimulation which alerts the individual to actual or potential tissue damage. It
serves a protective function of informing us of injury or disease, and usually remits
when healing is complete or the condition is cured. However, pain may result from a
pathological state characterized by one or more of the following: pain in the absence of
a noxious stimulus (spontaneous pain), increased duration of response to brief
stimulation (ongoing pain or hyperpathia), reduced pain threshold (allodynia), increased

responsiveness to suprathreshold stimulation (hyperalgesia), spread of pain and
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hyperalgesia to uninjured tissue (referred pain and secondary hyperalgesia), and

abnormal sensations (e.g., dysesthesia, paresthesia).

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

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

The three major classes of pharmaceutical drugs used to treat post-surgical pain are
the opioid analgesics, local anesthetics, and the non-steroidal anti-inflammatory drugs
(NSAID). Two of these classes of drugs, the opioid analgesics and NSAIDs, are
typically administered systemically while the local anesthetics (e.g. channel blockers)

are administered non-systemically during surgery.

The systemic administration of drugs to relieve pain after surgery is frequently
inadequate. For example, systemic administration of opioids after surgery may cause
nausea, the inhibition of bowel function, urinary retention, inhibition of pulmonary

function, cardiovascular effects, and sedation.

” LU

"Post-surgical pain" (interchangeably termed “post-operative”, "post-incisional" or
"posttraumatic pain") refers to pain arising or resulting from an external trauma or injury
such as a cut, puncture, incision, tear, or wound into tissue of an individual (including
those that arise from all surgical procedures, whether invasive or non-invasive). As
used herein, "post-surgical pain" does not include pain that occurs without an external
physical trauma. In some embodiments, post-surgical pain is internal or external pain,
and the wound, cut, trauma, tear or incision may occur accidentally (as with a traumatic
wound) or deliberately (as with a surgical incision). Infections and/or physical or
chemical injuries affecting the wound area can exacerbate and prolong post-surgical
pain. As used herein, "pain" includes nociception and the sensation of pain, and pain
can be assessed objectively and subjectively, using pain scores and other methods,
e.g., with protocols well-known in the art. Post-surgical pain, as used herein, includes

resting (also known as spontaneous, persistent or ongoing) pain and evoked pain (pain
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evoked by stimulation). Evoked pain can be classified as allodynia (i.e., pain due to a
stimulus that does not normally provoke pain) and hyperalgesia (i.e., increased
response to a stimulus that is normally painful). Stimuli can be thermal or mechanical
(tactile) in nature. Mechanical and/or thermal allodynia and/or hyperalgesia can occur
in the primary wound area (i.e., primary allodynia or hyperalgesia) or expand to
adjacent and surrounding areas that become sensitized (i.e., secondary allodynia or
hyperalgesia). Therefore, the pain is characterized by thermal hypersensitivity,
mechanical hypersensitivity and/or resting pain (e.g. pain in the absence of external
stimuli). Hyperpathia, characterized by an abnormally painful reaction to a stimulus,
especially a repetitive stimulus, as well as an increased threshold. Hyperpathia may
occur with allodynia, hyperesthesia, hyperalgesia, or dysesthesia, and faulty
identification and localization of the stimulus, delay, radiating sensation, and after-
sensation may be present, and the pain is often explosive in character. The pain can
be primary (e.g., resulting directly from the pain-causing event) or secondary pain (e.g.,
pain associated with, but not directly resulting, from the pain-causing event). Further,
the pain can be acute or chronic. Acute pain results from the external trauma (cut,
puncture, incision, tear, or wound), including that arising from all surgical procedures,
and can be mild and last seconds, minutes or hours, or it can be severe and last for
weeks or months. In most cases, acute pain does not last longer than three months,
and it disappears when the underlying cause of pain (e.g., the wound) has been cured
or has healed. Unrelieved acute pain, however, might lead to chronic pain. Chronic
pain (also known as persistent pain) usually lasts longer than three months, beyond the
healing period of tissue damage. Chronic pain normally originates with the initial
traumalinjury but persists despite the fact that the injury has healed and no new tissue
injury occurs. Pain signals remain active in the nervous system for weeks, months, or
years. Physical effects include tense muscles, limited mobility, sleep disturbances and
changes in appetite. Emotional effects include depression, anger, anxiety and fear of
re-injury. Such emotional effects can hinder a person’s ability to return to normal work
or leisure activities. Post-surgical pain can also be divided into "superficial” and "deep",
and deep pain into "deep somatic" and "visceral". Superficial pain comes from the
damaged skin or superficial tissues and is sharp, well-defined and clearly localized.
Deep somatic pain comes from injured ligaments, tendons, bones, blood vessels,
fasciae and muscles, and is dull, aching, poorly-localized. Visceral pain originates in
the injured viscera (organs) and is usually more aching or cramping than somatic pain.

Visceral pain may be well-localized, but often it is extremely difficult to locate, and
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several visceral regions produce "referred" pain when injured, where the sensation is
located in an area completely unrelated to the site of injury. Post-surgical pain can also
be neuropathic (i.e., neuropathic pain) in nature as the nervous system becomes
injured. Peripheral neuropathic pain occurs when the lesion affects the peripheral
nervous system (e.g., peripheral nerves, nerve roots and/or ganglia) and thus
peripheral neuropathy takes place. Nerve damage by surgery can also result in nerve
inflammation (neuritis) and neuralgia (pain in the distribution of the nerves). Central
neuropathic pain may occur when the lesion affects the central nervous system (e.g.,
brain, cerebellum, spinal cord). Pain can result from neuroma (also known as
"pseudoneuroma") formation (e.g., traumatic neuroma following nerve injury as a result
of surgery) that typically occurs at the end of injured nerve fibres as a form of
ineffective, unregulated nerve regeneration commonly near a scar, either superficially
(skin, subcutaneous fat) or deep (e.g., after a cholecystectomy). Pain from
deafferentation can also occur if injured or axotomized nerve fibres degenerate thus
completely or partially interrupting afferent nerve impulses. Causalgia, a syndrome of
sustained buming pain, allodynia, and hyperpathia after a traumatic nerve lesion, often
combined with vasomotor and sudomotor dysfunction and later trophic changes can
also happen. In fact, pain can arise from any tissue or part of the body where external
trauma or injury such as a cut, puncture, incision, tear, or wound into tissue of an
individual (including those that arise from all surgical procedures, whether invasive or
non-invasive) occurs. Finally, pain can differ in quantity (e.g., mild, moderate, severe)
and quality (e.g., aching, burning, tingling, electrical, stabbing), it can include abnormal
sensations (e.g., dysesthesia, paresthesia) and it can be continuous, intermittent or

oscillating in intensity.

Different animal models and studies on postoperative incisional pain are reported in the
state of the art (T.J. Brennan et al. Pain 1996, 64, 493-501; P.K. Zahn et al. Regional
Anesthesia and Pain Medicine 2002, Vol. 27, No 5 (September-October), 514-516).

Finally, it is important to emphasize that there is a need to provide a new form of
prevention and/or treatment of post-surgical acute and chronic pain, allodynia,
hyperalgesia and abnormal sensations secondary to nerve (peripheral neuropathy) and

tissue (superficial and deep somatic and visceral) injury developing during and/or after

surgery.

BRIEF DESCRIPTION OF THE INVENTION
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The inventors of the present invention have surprisingly found and demonstrated that
the administration of sigma receptor ligands is highly effective for preventing or treating
the pain associated to a surgery. This benefit of the invention is more evident when the
sigma ligand is specifically a sigma 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 developed as a consequence of surgery.

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

()

wherein

R, is selected from the group formed by hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted
or unsubstituted non-aromatic heterocyclyl, substituted or unsubstituted aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -
C(O)NRgRy, -CH=NRg, -CN, -OR3, -OC(O)Rs, -S(O)-Rs, -NRgRg, -NRsC(O)Ry, -
NO,, -N=CRgRg, and halogen;

R; is selected from the group formed by hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted
or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted or
unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -C(O)NRgRg, -CH=NRsg, -CN, -
ORs, -OC(O)Rs, -S(O)-Rs, -NRsRg, -NRsC(O)Rg, -NO,, -N=CR3Ry, and halogen;
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R; and R4 are independently selected from the group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
or unsubstituted arylalkyl, substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -
C(O)NRgRg, -CH=NRg, -CN, -ORg, -OC(O)Rs, -S(O)-Rs , -NRgRg, -NRsC(O)R, -
NO,, -N=CRsRo, and halogen, or together they form an optionally substituted

fused ring system;

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

heterocyclyl group;
n is selected from 1, 2, 3, 4, 5, 6, 7 and 8;
tis 1,2 0r3;

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

alkoxy, substituted or unsubstituted aryloxy, and halogen;

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

In another preferred embodiment, the sigma ligand has the general formula (I1):
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Re
|
RS/N\H/X 7—N
SN

R;
R R,
(1)
wherein

Ry, Rz and R; are independently selected from hydrogen, halogen, hydroxyl,
alcoxyl, substituted or unsubstituted alkyl, cyano, NR?R?, NHCONR®, NHSO,R",
COOH, COOR®, wherein R® is hydrogen or alkyl and R, R%, R® and R® are
independently an alkyl;

R4 is selected from hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted cycloalkyl, and substituted or unsubstituted, aromatic or non-
aromatic heterocyclyl;

Rs and Rg are independently a substituted or unsubstituted alkyl or form,
together with the nitrogen atom to which they are attached, a substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl group;

Xis selected from —S-, -SO-, -SO,- and O; and

n is an integer selected from 1, 2, 3, 4, 5, 6, 7 and 8,

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

In still another preferred embodiment, the sigma ligand has the general formula (Ill):
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1

wherein

R, is selected from the group formed by hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted,
aromatic or non-aromatic heterocyclyl, substituted or unsubstituted aryl,
substituted or unsubstituted arylalkyl, and substituted or unsubstituted

heterocyclylalkyl;

R; is selected from the group formed by hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
alkoxy, substituted or unsubstituted aryl, substituted or unsubstituted, aromatic
or non-aromatic heterocyclyl, substituted or unsubstituted arylalkyl, and

substituted or unsubstituted heterocyclylalkyl;

R; and R4 are independently selected from the group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted arylalkyl and substituted or
unsubstituted heterocyclylalkyl or, together, R; and R, form a 3 to 6 substituted

or unsubstituted member ring;

Rs; and Rg are independently selected from the group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted arylalkyl and substituted or
unsubstituted heterocyclylalkyl or, Rs and Rs together, form a substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl having 3 to 7 atoms in the

ring;
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n is selected from 0, 1 and 2;

m is selected from 0, 1, 2, 3 and 4;

the dotted line --—--- is either a single or a double bond;

with the proviso that when R, is phenyl, R, is H, the dotted line ---—--- is a double
bond, mis 1, and Rs and Rs form a 2,5-dioxopyrrolidine or a 5-ethoxy,2-oxo-
pyrrolidine; then R; and R, are not both at the same time H or methyl;

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

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

developed as a consequence of surgery.

Another aspect of the invention is a method of treatment of a patient suffering from
pain developed as a consequence of surgery, or likely to suffer pain as a result of a
surgical treatment, which comprises administering to the patient in need of such a
treatment or prophylaxis a therapeutically effective amount of a sigma ligand as defined

above.

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

claims.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1: Treatment approach in mechanical allodynia. Results obtained with a known
Sigma ligand (BD-1063) administered intraperitoneally 30 min before mechanical
allodynia was assessed in the ipsilateral (operated) hindpaw of rats [Oh: surgery; 3.5h:
administration i.p. of the compound; 4h: mechanical allodynia assessment; *: significant

differences (p<0.05); ns: non-significant differences (p>0.05); n=10].

Figure 2: Treatment approach in mechanical allodynia. Results obtained with
compound 63 administered intraperitoneally 30 min before mechanical allodynia was
assessed in the ipsilateral (operated) hindpaw of rats [Oh: surgery; 3.5h: administration
i.p. of the compound; 4h: mechanical allodynia assessment; *: significant differences

(p<0.05); ns: non-significant differences (p>0.05); n=10].

Figure 3: Treatment vs preventive approach in mechanical allodynia. Comparative

results of mechanical allodynia obtained with sodium diclofenac, commonly used for
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the post-surgical pain treatment, administered before (prevention) and after (treatment)
surgery in the ipsilateral (operated) hindpaw of rats [-10 min: administration i.p. of the
compound (preventive); Oh: surgery; 3h: administration i.p. of the compound
(treatment); 4h: mechanical allodynia assessment; *: significant differences (p<0.05);

ns: non-significant differences (p>0.05); n=10].

Figure 4: Treatment vs preventive approach in mechanical allodynia. Comparative
results of mechanical allodynia for BD-1063 and compound 63 administered before
(prevention) and after (treatment) surgery in the ipsilateral (operated) hindpaw of rats [-
10 min: administration i.p. of the compound (preventive); Oh: surgery; 3.5h:
administration i.p. of the compound (treatment); 4h: mechanical allodynia assessment;

*: significant differences (p<0.05); ns: non-significant differences (p>0.05); n=10].

Figure 5: Treatment vs preventive approach in thermal hyperalgesia. Comparative
results of thermal hyperalgesia obtained with sodium diclofenac, commonly used for
the post-surgical pain treatment, administered before (prevention) and after (treatment)
surgery in the ipsilateral (operated) hindpaw of rats [-10 min: administration i.p. of the
compound (preventive); Oh: surgery; 3h: administration i.p. of the compound
(treatment); 4h: thermal hyperalgasia assessment; *: significant differences (p<0.05);

ns: non-significant differences (p>0.05); n=10].

Figure 6: Treatment vs preventive approach in thermal hyperalgesia. Comparative
results of thermal hyperalgesia for compound 63 administered before (prevention) and
after (treatment) surgery in the ipsilateral (operated) hindpaw of rats [-10 min:
administration i.p. of the compound (preventive); Oh: surgery; 3.5h: administration i.p.

*

of the compound (treatment); 4h: thermal hyperalgasia assessment; *: significant

differences (p<0.05); ns: non-significant differences (p>0.05); n=10].

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

such as aryl, halo, hydroxy, alkoxy, carboxy, cyano, carbonyl, acyl, alkoxycarbonyl,
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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, carbonvyl,
acyl, alkoxycarbonyl, amino, nitro, mercapto, alkylthio, etc. Preferred alkenyl radicals

have from 2 to 6 carbon atoms.

"Cycloalky!" 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,
imidazole, indole, piperidine, piperazine, purine, quinoline, thiadiazole, tetrahydrofuran,

coumarine, morpholine; pyrrole, pyrazole, oxazole, isoxazole, triazole, imidazole, etc.
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"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 —NR4R,, optionally
quaternized, 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
includes in particular physiologically acceptable salts; this term must be understood as

equivalent to “pharmacologically acceptable salts”.
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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 —normally an acid (deprotonated)- such as an anion and
at least one physiologically tolerated cation, preferably inorganic, particularly when
used on humans and/or mammals. Salts with alkali and alkali earth metals are
preferred particularly, as well as those formed with ammonium cations (NH,").
Preferred salts are those formed with (mono) or (di)sodium, (mono) or (di)potassium,
magnesium or calcium. These physiologically acceptable salts may also be formed with
anions or acids and, in the context of this invention, are understood as being salts
formed by at least one compound used in accordance with the invention — normally
protonated, for example in nitrogen — such as a cation and at least one physiologically
tolerated anion, particularly when used on humans and/or mammals. This definition
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 formulae (1), (I1) or (lll), 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
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ureides, and 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) and “Design and
Applications of Prodrugs” (H. Bundgaard ed., 1985, Harwood Academic Publishers).

Any compound referred to herein is intended to represent such specific compound as
well as certain variations or forms. In particular, compounds referred to herein may
have asymmetric centres and therefore exist in different enantiomeric or diastereomeric
forms. Thus, any given compound referred to herein is intended to represent any one
of a racemate, one or more enantiomeric forms, one or more diastereomeric forms, and
mixtures thereof. Likewise, sterecisomerism or geometric isomerism about the double
bond is also possible, therefore in some cases the molecule could exist as (E)-isomer
or (Z)-isomer (trans and cis isomers). If the molecule contains several double bonds,
each double bond will have its own sterecisomerism, that could be the same as, or
different to, the sterecisomerism of the other double bonds of the molecule.
Furthermore, compounds referred to herein may exist as atropisomers. All the
sterecisomers including enantiomers, diasterecisomers, geometric isomers and
atropisomers of the compounds referred to herein, and mixtures thereof, are

considered within the scope of the present invention.

Furthermore, any compound referred to herein may exist as tautomers. Specifically, the
term tautomer refers to one of two or more structural isomers of a compound that exist
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 formulae (1), (I1) or (lll), or their salts

or solvates are preferably in pharmaceutically acceptable or substantially pure form. By
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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.

»

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

operation, after the pain onset.

” o«

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

a surgical operation.

Therefore, by "treating" or "treatment" and “preventing” or “prevention”, as a whole, is
meant at least a suppression or an amelioration of the symptoms associated with the
condition afflicting the subject, where suppression and amelioration are used in a broad
sense to refer to at least a reduction in the magnitude of a parameter, e.g., symptom
associated with the condition being treated, such as pain. As such, the method of the
present invention also includes situations where the condition is completely inhibited,
e.g., prevented from happening, or stopped, e.g., terminated, such that the subject no
longer experiences the condition. As such, the present method includes both
preventing and managing acute and chronic pain induced by a surgical operation,
including superficial and/or deep pain secondary to surgical tissue injury, and
peripheral neuropathic pain, neuralgia, allodynia, causalgia, hyperalgesia,
hyperesthesia, hyperpathia, dysesthesia, paresthesia, neuritis or neuropathy,

secondary to surgical nerve injury.

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
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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
unigue 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
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 ¢ 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 1C5, value of £ 5000 nM, more

preferably < 1000 nM, more preferably < 500 nM on the sigma receptor. More
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preferably, the 1Csy value is < 250 nM. More preferably, the IC5y value is < 100 nM.
Most preferably, the ICsy value is < 50 nM. 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,
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 prevention

and/or treatment of pain developing as a consequence of surgery.

Table 1 lists some sigma ligands known in the art (i.e. having an 1Csy < 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
(-)-Cyanopindolol hemifumarate Cutamesine hydrochloride
(-)-(1R,28)-cis-N-[2-(3,4- Cyclobenzaprine HCI

Dichlorophenyl)ethyl]-2-
pyrrolidinocyclohexylamine

(-)-1-[1-(3-Chlorophenyl)pyrrolidin-2-ylmethyl]- | Cycloheximide
4-(2-phenylethyl)piperazine

(-)-Sparteine sulfate pentahydrate Cyproheptadine HCI
(+)-Himbacine Darrow Red HCI
(x)-1-Cyclohexyl-4-[3-(5-methoxy-1,2,3,4- Demecarium Bromide
tetrahydronaphthalen-1-yl)propyl]piperazine
(18,5R)-3-[2-(2-Adamantyl)ethyl]-1,8,8- Denatonium Benzoate
trimethyl-3-azabicyclo[3.2.1]octane

hydrochloride

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

Ester

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

(4aalpha,8aalpha)-6-(4-Fluorophenyl)-2-(4-
pyridylmethyl)-6-
hydroxydecahydroisoquinoline; (4a,8a-cis)-6-
(4-Fluorophenyl)-2-(pyridin-4-
ylmethyl)perhydroisoquinolin-6-ol

Dexbrompheniramine Maleate

(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-hexahydroindolo[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-
Ylmethyl 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-YI)-
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-ylmethyl)-4-
methylpiperazine hydrate

Diphenoxylate HCI

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

Diphenylpyraline HCI

1-(1-Naphthyl)Piperazine HCI

Dipropyldopamine HBr

1-(2-Benzyloxyethyl)-4-(3-
phenylpropyl)piperazine dihydrochloride

Doxepin HCI
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1-(2-Phenylethyl)piperidine oxalate Dyclonine HCI
1-(3-Chlorophenyl)Piperazine HCI Ebastine

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

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-yl]ethanol

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-fluoro-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)-
propenyl]pyrrolidine hydrochloride

Fipexide HCI

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'-yl]butane

Fluoxetine Related Compound B
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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]ethyl]piperidine
oxalate

Flurazepam Related Compound C

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

Fluspirilene

1-[3-(2-Oxo-3-phenylimidazolin-1-
yl)propyl]spiro[piperidine-4,1'(3H)-
isobenzofuran] hydrochloride; 1-Phenyl-3-[3-
[spiro[piperidine-4,1'(3H)-isobenzofuran]-1-
yl]propyl]imidazolin-2-one hydrochloride

GBR 12783 DiHCI

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

GBR 12909 DiHCI

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

GBR 13069 DiHCI

1-[3-(4-Phenyl-2H-1,2,3-triazol-2-
yl)propyl]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
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1-Benzyl-3-methoxy-3',4'-
dihydrospiro(piperidine-4,1'-thieno[3,2-
c]pyrane)

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-fluorophenoxymethyl)piperidine

Hycanthone

1-Benzyl-4-[2-(4-fluorophenyl)-2-
oxoethyl]piperidine maleate

Hydroxychloroquine Sulfate

1-Benzyl-4-[3-phenyl-2(E)- IBZM, S(-)-
propenyloxymethyl]piperidine hydrochloride
1-Benzyl-4-[4-(4-fluorophenyl)-3-cyclohexen- ICI1-199,441 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

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-propanone oxime
oxalate

L-693,403 Maleate

1-Phenyl-4-(pyrrolidin-1-ylmethyl)-1,4,6,7- L-741,626
tetrahydropyrano[4,3-c]pyrazole
2-(2-{[1-(3-Chloro-Benzyl)-Pyrrolidin-3-YI]- 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
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2-(Cyclohexylmethylaminomethyl)-8-methoxy-
3,4-dihydro-2H-1-benzopyran hydrochloride

Levetimide HCI, R(-)

2(S)-[(3aS,6aR)-5-Butyl-4-0x0-1,2,3,3a,4,6a-
hexahydrocyclopenta[c]pyrrol-2-yl]propionic
acid ethyl ester

Levobunolol HCI

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

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

2-[3-[4-(2-Methoxyphenyl)piperazin-1-
yl]propoxy]-9H-carbazole

lomerizine diHCI

2-[4-(4-Methoxybenzyl)piperazin-1-ylmethyl]-
4H-1-benzopyran-4-one

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)propionic acid ethyl ester hydrochloride

Mebhydroline 1,5-naphthalendisulfonate Salt

3-(3-Chloro-4-cyclohexylphenyl)-1-
(hexahydroazepin-1-yl)-1(Z)-propene
hydrochloride; 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)isoxazole 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
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3-[2-(2-Adamantyl)ethyl]-3-
azabicyclo[3.2.2]nonane

Metaphit

3-[3-(4-Methylphenyl)isoxazol-5-yl]-1-propyl-
1,2,5,6-tetrahydropyridine

Methantheline Bromide

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]perhydroisoindole

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

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

3-Quinuclidinyl Benzilate Metipranolol
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

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

Morantel Hydrogen L-Tartrate

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

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

4-(4-Benzylpiperazin-1-ylmethyl)-7-methoxy-
2H-1-benzopyran-2-one

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 isobutyl ester fumarate

4-(4-Fluorobenzoyl)-1-(4-
Phenylbutyl)Piperidine Oxalate

N-[1-[4-Methoxy-3-(2-phenylethoxy)benzyl]-4-
methylpentyl]-N-propylamine

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

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

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

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

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

4-[1-(3-[18FIfluoropropyl)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-(Dipropylamino)ethyl]-5,8-
dimethylcarbazole hydrochloride

Naltriben Mesylate

yllacetyl]benzonitrile 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-Fluorobenzyl)-N'-
methylamino]ethyl]-N-methylamino]-1-(4-
fluorophenyl)-1-butanone dihydrochloride

Nicergoline

4-Benzyl-1-[4-(4-fluorophenyl)-4-
hydroxybutyl]piperidine hydrochloride

Niguldipine HCI, (+/-)-

4-Bromo-N-[1-(9-Ethyl-9H-Carbazol-3-
YImethyl)-Pyrrolidin-3-YI]-2-Trifluoromethoxy-
Benzenesulfonamide

Nisoxetine HCI

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

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

4-Methoxy-1-[2-(4-phenylpiperazin-1-yl)ethyl]-

Octoclothepin Maleate, (+)-
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6H-dibenzo[b,d]pyran hydrochloride

4-Methoxy-N-[1-(7-Methoxy-Benzo[1,3]Dioxol-
5-YImethyl)-Pyrrolidin-3-YI]-
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-tetrahydroquinolin-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-yl]ethyl]- Panaxatriol
1,2,3,4-tetrahydroquinolin-2-one
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
7-(4-Methoxyphenyl)-4-[4-(4- Paxilline

pyridyl)butyllhexahydro-1,4-thiazepine

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

p-Chlorobenzhydrylpiperazine

9-[4-({[4'-(trifluoromethyl)-1,1'-biphenyl-2-
yl]carbonyl}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-ijlquinolizine

Pentamidine Isethionate

Acetophenazine Maleate

Pergolide Methanesulfonate

Acrinol

Perospirone

Ajmaline

Phenamil Methanesulfonate

Alaproclate HCI

Phenosafranin HCI

Aloe-Emodin

Piboserod
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Alprenolol D-Tartrate Salt Hydrate

Pimozide

Alprenolol HCI

Pinacyanol Chloride

AMI-193

Pindobind, (+/-)-

Aminobenztropine

Piperacetazine

Amiodarone HCI

Piperidolate HCI

Amaodiaquine HCI

Pirenperone

Amorolfine HCI

PPHT HCI, (x)-

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-
Diphenyltetrahydrofuran-3-ylmethyl)-N,N-
dimethylamine hydrochloride

Procyclidine HCI

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

Proflavine Hemisulfate Salt

Anavex 7-1037

Propafenone HCI

Anisotropine Methylbromide

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
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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

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, (1)-

Tegaserod Maleate

Butenafine HCI

Terbinafine HCI

Butoconazole Nitrate

Terconazole
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BW 723C86 HCI

Terfenadine

Carbetapentane Citrate

Terfenadine Related Compound A

Carbinoxamine Maleate

Tetrindole Mesylate

Carpipramine DiHCI DiH20

Thiethylperazine Malate

Carvedilol

Thioperamide Maleate

Cephapirin Benzathine

Thioproperazine

CGS-12066A Maleate

Thioridazine

Chloroprocaine HCI

Thiothixene

Chlorpheniramine Maleate

Thiothixene, (E)-

Chlorphenoxamine HCI

Thonzonium Bromide

Chlorprothixene

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, (t)-

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

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

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

In another preferred embodiment, R, in the compounds of formula (1) 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
preferably, they are selected independently from halogen and substituted or

unsubstituted alkyl.
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In an especially preferred embodiment of the invention, in the compounds of formula (1)
both R; and R4 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 (1), 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 (I) that Rs
and Rg are, each independently, Cqsalkyl, 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 Re together form a morpholine-4-yl group.

In preferred variants of the invention, the sigma ligand of formula (1) 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-yloxylethyl}piperidine

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

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

[8]11-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxylethyl}-4-methylpiperazine

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

carboxylate

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

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

[13] 1-(4-Methoxyphenyl)-5-methyl-3-[3-(pyrrolidin-1-yl)propoxy]-1H-pyrazole
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[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-yloxylethyl}-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-yloxylethyl}-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-yloxylethyl}morpholine
[32]2-[1-(3,4-Dichlorophenyl)-5-isopropyl-1H-pyrazol-3-yloxy]-N,N-diethylethanamine
[33] 1-(3,4-Dichlorophenyl)-5-isopropyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

[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
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[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-yloxylethyl}piperazine

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

[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

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

[58] 4-{4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]butyl}thiomorpholine
[59]1-[1-(3,4-Dichlorophenyl)-5-methyl-3-(2-morpholinoethoxy)-1H-pyrazol-4-
yllethanone
[60]11-{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
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[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-yloxylethyl}piperidine
[66] 5-Methyl-1-(naphthalen-2-yI)-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole

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

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

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

The compounds of formula (I) and their salts or solvates can be prepared as disclosed
in the previous application W02006/021462.

In another preferred embodiment, the sigma ligand in the context of the present

invention has the general formula (I) as depicted above.

In another embodiment of the invention, it is preferred that in the compound of formula
(I, at least one of Ry to Rs is hydrogen. In another embodiment of the invention, it is
preferred that in the compound of formula (ll), at least one of Ry to R is halogen. In
another embodiment, it is preferred that two of Ry to Rs are hydrogen or halogen, the

last being preferably chloride.

In another embodiment, R4 in the compounds of formula (Il) is preferably a lower alkyl,

more preferably is methyl.

In one embodiment in the compounds of formula (lI) Rs and Rs are independently an

alkyl, more preferably a C4-Cg alkyl, even more preferably ethyl or isopropyl.

In another embodiment in the compounds of formula (Il) Rs and Re form, together with
the nitrogen to which they are attached, a substituted or unsubstituted heterocyclyl

group, preferably selected from pyrrolidine, piperidine, azepane and morpholine.
Further, in a preferred embodiment in the compounds of formula (Il) nis 1, 2, 3, 4 or 5.

Preferred compounds of formula (Il) are the following:
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[67] 4-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazole-3-ylthioethyllmorpholine;
[68] 1-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-yl-thioethyl]piperidine;
[69] 1-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazole-3-yl-thioethyl]pyrrolidine;
[70] 2-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-yl-thio]-N,N-diisopropyl
ethanamine;

[711  2-[1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazole-3-yl-thio]-N,N-diethyl
ethanamine;

[72]  1-[2-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-thio)ethyllazepane;
[73] 4-[3-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)propyl]
morpholine;

[74]  1-[3-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-thio)propyl]-4-
pyrrolidine;

[75]  1-[3-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)propyl]-4-
phenylpiperidine;

[76] 1-[4-(1-(3.4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-thio)butyl]-4-
phenylpiperidine;

[771  4-[4-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-thio)butyllmorpholine;
[78] 1-[5-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)pentyl]piperidine;
[79] 4-[5-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)pentyl]
morpholine;

[80] 1-[5-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)pentyl]pyrrolidine;
[81]  1-[2-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfinyl)ethyl]
pyrrolidine;

[82] 4-[2-(1-(3.4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfinyl)-ethyl]-
morpholine;

[83] 2-[2-(1-(3.4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylsulfinyl]-N,N-
diisopropylethanamine;

[84]  1-[4-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylsulfinyl)butyl]-4-
phenylpiperidine;
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[85] 1-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylsulfonyl]lethylpyrrolidine;

[86] 2-[1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfonyl]-N,N-

diethylethanamine;

[87]  4-[4-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfonyl)-butyl]

morpholine;
[88] 1-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-yloxy)ethyl]piperidine;

[89] 2-[1-(3.4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yloxy]-N,N-

diethylethanamine;

[90] 1-[2-(1-(3.4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yloxy)ethyl]pyrrolidine;
[91]  4-[2-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-yloxy)ethyllmorpholine;
[92] 2-(5-methyl-1-phenyl-1H-1,2,4-triazol-3-yloxy)-N,N-diethylethanamine;

[93] 1-[2-(5-methyl-1-phenyl-1H-1,2,4-triazol-3-yloxy)ethyl]pyrrolidine;

[94]  4-[2-(5-methyl-1-phenyl-1H-1,2,4-triazol-3-yloxy)ethyllmorpholine;

[95]  1-[2-(5-methyl-1-phenyl-1H-1,2,4-triazol-3-yloxy)ethyl]piperidine;

[96] 4-[4-(5-methyl-1-phenyl-1H-1,2,4-triazol-3-yloxy)butylimorpholine;

971  1-[2-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]-4-
methylpiperidine;

[98]  4-[2-(5-methyl-1-phenyl-1H-1,2,4-triazol-3-ylthio)ethyllmorpholine;
[99] 4-[2-(1-(4-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyllmorpholine;

[100] N-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]-N,N-

diisopropylpropan-2-amine;

[101] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]piperidine;

[102] 4-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyllmorpholine;
[103] 4-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]pyrrolidine;
[104] 2-[1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio]-N,N-diethylethanamine;

[105] 4-[1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-ylthio]-N,N-diethylbutan-1-

amine;

[106] 1-[4-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-ylthio)butyl]piperidine;
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[107] 1-[4-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)butyl]pyrrolidine;
[108] 2-[1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-ylsulfinyl]-N,N-
diethylethanamine;

[109] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfinyl)ethyl]pyrrolidine
[110] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfinyl)ethyllmorpholine
[111] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfinyl)ethyl]-N,N-
diethylamine;

[112] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfonyl)ethyl]pyrrolidine
[113] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfonyl)ethyl]-N,N-
diisopropilamine;

[114] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-sulfonyl)ethyl]-N,N-
diethylamine;

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

Additionally, in another preferred embodiment of the invention the compound of formula

() is an oxalic salt thereof.

Preferred salts of the compounds of formula |l are the following:

[115] 4-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-ylthio ethyllmorpholine
oxalate;

[116] 1-[2-(3.4-dichlorophenyl)-5-methyl-1H-1.2.4-triazole-3-yl-thio)ethyl]piperidine
oxalate;

[117] 1-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazole-3-yl-thio ethyl]pyrrolidine
oxalate;

[118] 2-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-yl-thio]-N,N-diisopropyl
ethanamine oxalate;

[119] 2-[1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-yl-thio]-N,N-diethyl
ethanamine oxalate;

[120] 1-[2-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-thio)ethyl]lazepane

oxalate;
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[121] 4-[3-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-ylthio)propyl]

morpholine oxalate;

[122] 1-[3-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-yl-thio)propyl]
pyrrolidine oxalate;

[123] 1-[3-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)propyl]-4-
phenylpiperidine oxalate;

[124] 1-[4-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-yl-thio)butyl]-4-
phenylpiperidine oxalate;

[125] 4-[4-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-yl-thio)butyllmorpholine
oxalate;

[126] 1-[5-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-ylthio)pentyl]piperidine

oxalate;

[127] 4-[5-(1-(3.,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)pentyl]

morpholine oxalate;

[128] 1-[5-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-ylthio)pentyl]pyrrolidine

oxalate;

[129] 4-[2-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazol-3-yloxy)ethyllmorpholine

oxalate;

[130] 4-[2-(3,4-dichlorophenyl)-5-methyl-1H-1,2 4-triazole-3-ylthio) ethyllmorpholine
hydrochloride.

[131] 1-[2-(1-(3,4-dichlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]-4-methyl
piperidinium oxalate;

[132] 4-[2-(5-methyl-1-phenyl-1H-1,2,4-triazol-3-ylthio)ethylJmorpholinium oxalate;
[133] 4-[2-(1-(4-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyllmorpholinium
oxalate;

[134] N-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]-N,N-
diisopropylpropan-2-aminium oxalate

[135] 1-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]piperidinium

oxalate
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[136] 4-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethylJmorpholinium

oxalate;

[137] 4-[2-(1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio)ethyl]pyrrolidinium

oxalate

[138] 2-[1-(3-chlorophenyl)-5-methyl-1H-1,2,4-triazol-3-ylthio]-N,N-diethylethan

aminium oxalate.

In a more preferred variant of the invention, the sigma ligand of formula (ll) is 4-[2-(3,4-

dichlorophenyl)-5-methyl-1H-1,2,4-triazole-3-ylthio ethyl] morpholine oxalate.

The compounds of formula (Il) can be prepared as disclosed in the previous application
WQ02008/055932.

In another preferred embodiment, the sigma ligand in the context of the present

invention has the general formula (lll) as depicted above.

In another embodiment of the invention, it is preferred that in the compound of formula

(1) Ry is preferably hydrogen or alkyl; more preferably hydrogen.

In the compound of formula (ll1) it is also preferred that m is 1 or 2, and also that n is 0

or 1.

Moreover, in the compound of formula (I11) it is also preferred that R; and R, are either
hydrogen or alkyl; more preferred either hydrogen or methyl; and most preferred both

are hydrogen.

Further, it is preferred that in the compound of formula (I1) Ry is selected from the
group formed by substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocyclyl and substituted or unsubstituted
aryl; more preferred substituted or unsubstituted alkyl, unsubstituted cycloalkyl,
unsubstituted aryl and aromatic heterocyclic; and most preferred, methyl, t-butyl,

cyclohexyl and phenyl.

Moreover, it is also preferred that Rs and Rs together form a substituted or
unsubstituted heterocyclyl having 3 to 7 atoms in the ring, in particular morpholin-4-yl,
2,6-dimethylmorpholin-4-yl, piperidin-1-yl, 4-phenylpiperidin-1-yl, 3-phenylpiperidin-1-yl,
4-benzylpiperazin-1-yl, 4-phenyl-piperazin-1-yl, 2-[spiro  [isobenzofuran-1(3H),4'-
piperidin]-1'-yl, azepan-1-yl, 1,2,3,4-tetrahidro-isoquinolin-2-yl, pyrrolidin-1-yl, 3-phenyl-
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pyrrolidin-1-yl, isoindolin-2-yl or imidazol-1-yl; especially when R; is hydrogen, m is 1
and n is 1; more especially when R; and R, are both hydrogen; and even more
especially when R, is substituted or unsubstituted phenyl. Good results are obtained

when Rs is benzyl and Rs is methyl.

The above embodiments and preferences for R, to Rs, n, m and the dotted line - can

be combined to give further preferred compounds.

Particular individual compounds of the invention falling under formula (lll) include the

compounds listed below:
[139] 4,5,6,7-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1-phenyl-1H-indazole,
[140] 4,5,6,7-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1-phenyl-1H-indazole oxalate,

[141] 1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-

indazole,

[142] 1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-

indazole oxalate,
[143] (E)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-yl)ethylidene)-1-phenyl-1H-indazole,

[144] 1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1H-

indazole,

[145] 1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1H-

indazole oxalate,
[146] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-indazole,

[147] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-indazole

oxalate,
[148] 4-(2-(4-benzylpiperazin-1-yl)ethyl)-4,5,6,7-tetrahydro-1-phenyl-1H-indazole,

[149] 4,5,6,7-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperidin]-1'-yl]
ethyl)-1H-indazole,

[150] 4,5,6,7-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperidin]-1'-yl]

ethyl)-1H-indazole oxalate,
[151] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(piperidin-1-yl)ethyl)-1H-indazole,

[152] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(piperidin-1-yl)ethyl)-1H-indazole oxalate,
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[153] (E)-4-(2-(azepan-1-yl)ethylidene)-4,5,6,7-tetrahydro-1-phenyl-1H-indazole,
[154] (E)-4-(2-(azepan-1-yl)ethylidene)-4,5,6,7-tetrahydro-1-phenyl-1H-indazole
oxalate,

[155] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(4-phenylpiperidin-1-yl)ethylidene)-1H-
indazole,

[156] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperi din]-1'-
yl] ethylidene)-1H-indazole,

[157] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperi din]-1'-
yl] ethylidene)-1H-indazole oxalate,

[158] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(4-phenylpiperazin-1-yl)ethylidene)-1H-
indazole,

[159] 1,2,3,4-tetrahydro-2-((E)-2-(6,7-dihydro-1-phenyl-1H-indazol-4(5H)-ylide
ne)ethyl)isoquinoline,

[160] 1,2,3,4-tetrahydro-2-((E)-2-(6,7-dihydro-1-phenyl-1H-indazol-4(5H)-ylide
ne)ethyl)isoquinoline oxalate,

[161] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(3-phenylpiperidin-1-yethylidene)-1H-

indazole,

[162] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(3-phenylpyrrolidin-1-yl)ethylidene)-1H-

indazole

[163] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(3-phenylpyrrolidin-1-yl)ethylidene)-1H-

indazole oxalate,
[164] (E)-4,5,6,7-tetrahydro-4-(2-(isoindolin-2-yl)ethylidene)-1-phenyl-1H-indazole,
[165] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(piperidin-1-ylethylidene)-1H-indazole,

[166] 1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperazin-1-yl)ethyl)-1H-

indazole,

[167] 1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperazin-1-yl)ethyl)-1H-

indazole oxalate,
[168] 1,4,5,6-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1-phenylcyclopenta[c]pyrazole,

[169] 1,4,5,6-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1-phenylcyclopenta[c]pyrazole

oxalate,
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[170] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(4-phenylpiperazin-1-yl)ethyl)-1H-indazole,

[171] 4,5,6,7-tetrahydro-1-phenyl-4-(2-(4-phenylpiperazin-1-yl)ethyl)-1H-indazole

oxalate,
[172] 2-(2-(1,4,5,6-tetrahydro-1-phenylcyclopentalc]pyrazol-4-yl)ethyl)isoindoline,

[173] 2-(2-(1,4,5,6-tetrahydro-1-phenylcyclopenta[c]pyrazol-4-yl)ethyl)isoindoline

oxalate,

[174] 1,4,5,6-tetrahydro-1-phenyl-4-(2-(4-phenylpiperidin-1-yl)ethyl)cyclopenta[c]

pyrazole,

[175] 1,4,5,6-tetrahydro-1-phenyl-4-(2-(piperidin-1-yhethyl)cyclopenta[c]pyrazole,
[176] 1,4,5,6-tetrahydro-1-phenyl-4-(2-(4-phenylpiperazin-1-yl)ethyl)cyclopenta
[c]lpyrzole,

[177] 1,4,5,6-tetrahydro-1-phenyl-4-(2-(pyrrolidin-1-yhethyl)cyclopenta[c]pyrazole,
[178] 1,4,5,6-tetrahydro-1-phenyl-4-(2-(pyrrolidin-1-ylhethyl)cyclopenta[c]pyrazole
oxalate,

[179] 4-(2-(4-benzylpiperazin-1-yl)ethyl)-1,4,5,6-tetrahydro-1-phenylcyclopenta
[c]lpyrazole,

[180] 4-(2-(4-benzylpiperazin-1-yhethyl)-1,4,5,6-tetrahydro-1-phenylcyclopenta
[c]pyrazole dioxalate,

[181] 1,2,3,4-tetrahydro-2-(2-(1,4,5,6-tetrahydro-1-phenylcyclopenta[c]pyrazol-4-
yhethyl) isoquinoline,

[182] 1,2,3,4-tetrahydro-2-(2-(1,4,5,6-tetrahydro-1-phenylcyclopenta[c]pyrazol-4-
yhethyl) isoquinoline oxalate,

[183] 4-(2-(1H-imidazol-1-yl)ethyl)-1,4,5,6-tetrahydro-1-phenylcyclopenta [c]pyrazole,
[184] cis-1,4,5,6-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-1-phenyl
cyclopenta[c]pyrazole,

[185] cis-1,4,5,6-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-1-phenyl
cyclopenta [c]pyrazole oxalate,

[186] cis-4,5,6,7-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-1-phenyl-1H-

indazole,
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[187] cis-4,5,6,7-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-1-phenyl-1H-
indazole oxalate,

[188] 1,4,5,6-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperidin]-1'-yl]-

ethyl)cyclopenta[c]pyrazole,

[189] 1,4,5,6-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperidin]-1'-yl]-

ethyl)cyclopenta[c]pyrazole oxalate,

[190] N-benzyl-2-(1,4,5,6-tetrahydro-1-phenylcyclopenta[c]pyrazol-4-yl)-N-methyl-

ethanamine,

[191] diastereomeric mixture of 1,4,5,6-tetrahydro-1-phenyl-4-(2-(3-phenylpiperidin-1-
yhethyl)cyclopenta[c]pyrazole,

[192] N-benzyl-2-(4,5,6,7-tetrahydro-1-phenyl-1H-indazol-4-yl)-N-methylethanamine,
[193] 4,5,6,7-tetrahydro-4-(2-(isoindolin-2-yl)ethyl)-1-phenyl-1H-indazole,

[194] 4,5,6,7-tetrahydro-4-(2-(isoindolin-2-yl)ethyl)-1-phenyl-1H-indazole oxalate,
[195] 4,5,6,7-tetrahydro-1-methyl-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-indazole,

[196] 4,5,6,7-tetrahydro-1-methyl-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-indazole

oxalate,

[197] 4,5,6,7-tetrahydro-4-(2-(isoindolin-2-yl)ethyl)-1-methyl-1H-indazole,

[198] 4,5,6,7-tetrahydro-4-(2-(isoindolin-2-yl)ethyl)-1-methyl-1H-indazole oxalate,
[199] N-benzyl-2-(4,5,6,7-tetrahydro-1-methyl-1H-indazol-4-yl)-N-methylethanamine,

[200] N-benzyl-2-(4,5,6,7-tetrahydro-1-methyl-1H-indazol-4-yl)-N-methylethanamine

oxalate,

[201] 4,5,6,7-tetrahydro-1-methyl-4-(2-(morpholin-4-ylethyl)}-1H-indazole,

[202] 4,5,6,7-tetrahydro-1-methyl-4-(2-(morpholin-4-yl)ethyl)-1H-indazole oxalate,
[203] 1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-ylhethyl)-1H-indazole,
[204] 1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1H-indazole
oxalate,

[205] cis-1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-

1H-indazole,
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[206] cis-1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(2,6-dimethylmorpholin-4-yl)ethyl)-

1H-indazole oxalate,

[207] N-benzyl-2-(1-(4-fluorophenyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl)-N-methyl-
ethanamine,

[208] 1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(isoindolin-2-yl)ethyl)-1H-indazole,
[209] 1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(isoindolin-2-yl)ethyl)-1H-indazole
oxalate,

[210] 1-(4-fluorophenyl)-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-

indazole,

[211] (+)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1-phenyl-1H-indazole,

[212] (+)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-yl)ethyl)-1-phenyl-1H-indazole oxalate,
[213] (-)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-ylhethyl)-1-phenyl-1H-indazole,

[214] (-)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-yhethyl)-1-phenyl-1H-indazole oxalate,

[215] (E)-4,5,6,7-tetrahydro-4-(2-(morpholin-4-ylethylidene)-1-phenyl-1H-indazole

oxalate,

[216] (E)-4,5,6,7-tetrahydro-1-phenyl-4-(2-(piperidin-1-yl)ethylidene)-1H-indazole
oxalate,

[217] (E)-N-benzyl-2-(6,7-dihydro-1-phenyl-1H-indazol-4(5H)-ylidene)-N-methyl-
ethanamine,

[218] (E)-N-benzyl-2-(6,7-dihydro-1-phenyl-1H-indazol-4(5H)-ylidene)-N-methyl-
ethanamine oxalate,

[219] (E)-4,5,6,7-tetrahydro-4-(2-(cis-2,6-dimethylmorpholin-4-ylethylidene)-1-phenyl-

1H-indazole,

[220] (E)-4,5,6,7-tetrahydro-4-(2-(cis-2,6-dimethylmorpholin-4-ylethylidene)-1-phenyl-
1H-indazole oxalate,

[221] (E)-1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(cis-2,6-dimethylmorpholino-
4-yl)- ethylidene)-1H-indazole,

[222] (E)-1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(cis-2,6-dimethyl-morpholino-

4-yl) ethylidene)-1H-indazole oxalate,
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[223] (E)-1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(morpholino-4-yl)ethylidene)-

1H-indazole,

[224] (E)-1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(morpholino-4-yl)-ethyli

dene)-1H-indazole oxalate,

[225] (E)-1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(piperidin-1-yhethylidene)-1H-

indazole,

[226] (E)-1-(3,4-dichlorophenyl)-4,5,6,7-tetrahydro-4-(2-(piperidin-1-yl)- ethylidene)-

1H-indazole oxalate,

[227] (E)-4-(2-(N,N-diethylamino)ethylidene)- 4,5,6,7-tetrahydro-1-phenyl-1H-

indazole,

[228] (E)-4-(2-(N,N-diethylamino)ethylidene)- 4,5,6,7-tetrahydro-1-phenyl-1H-indazole

oxalate,

[229] (E)-4-(2-(4-cyclohexylpiperazin-1-ylethylidene)-4,5,6,7-tetrahydro-1-phenyl-1H-

indazole,

[230] (E)-4,5,6,7-tetrahydro-4-(2-(4-methylpiperidin-1-yl)ethylidene)-1-phenyl-1H-

indazole,
[231] 4,5,6,7-tetrahydro-4-(2-(4-methylpiperidin-1-yl)ethyl)-1-phenyl-1H-indazole,

[232] 4,5,6,7-tetrahydro-4-(2-(4-methylpiperidin-1-yl)ethyl)-1-phenyl-1H-indazole

oxalate,

[233] 1,4,5,6-tetrahydro-1-phenyl-4-(2-(piperidin-1-ylethyl)cyclopenta[c]pyrazole

oxalate,

[234] 1,4,5,6-tetrahydro-1-phenyl-4-[2-(thiomorpholin-4-ylethyl]cyclopenta[c]pyrazole,
[235] 1,4,5,6-tetrahydro-1-phenyl-4-[2-(thiomorpholin-4-ylethyl]cyclopenta[c]pyrazole
oxalate,

[236] 1,4,5,6-tetrahydro-4-(2-(4-methylpiperidin-1-yl)ethyl)-1-phenylcyclopenta
[c]lpyrazole,

[237] 1,4,5,6-tetrahydro-4-(2-(4-methylpiperidin-1-yl)ethyl)-1-phenylcyclopenta
[c]pyrazole oxalate,

[238] 1,4,5,6-tetrahydro-4-(2-(4-methylpiperazin-1-yl)ethyl)-1-phenylcyclopenta

[c]lpyrazole,
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[239] 4-(2-(4-cyclohexylpiperazin-1-yl)ethyl)-1,4,5,6-tetrahydro-1-phenylcyclopentalc]
pyrazole,

[240] 4-(2-(azepan-1-yl)ethyl)-4,5,6,7-tetrahydro-1-phenyl-1H-indazole,

[241] N-benzyl-2-(1-tert-butyl-4,5,6,7-tetrahydro-1H-indazol-4-yl)-N-methylethan
amine,

[242] 1-tert-butyl-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperidin-1-ylethyl)-1H-indazole,
[243] 1-tert-butyl-4,5,6,7-tetrahydro-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-indazole
oxalate,

[244] (-)-N-bencyl-2-(4,5,6,7-tetrahydro-1-methyl-1H-indazol-4-yl)-N-methylethan
amine,

[245] (+)-N-bencyl-2-(4,5,6,7-tetrahydro-1-methyl-1H-indazol-4-yl)-N-methylethan
amine,

[246] N-(2-(4,5,6,7-tetrahydro-1-methyl-1H-indazol-4-yl)ethyl)-N-methylcyclohe
Xanamine,

[247] 4,5,6,7-tetrahydro-4-(2-(4-hydroxy-4-phenylpiperidin-1-yl)ethyl)-1-methyl-1H-
indazole,

[248] 4,5,6,7-tetrahydro-1-methyl-4-(2-(4-phenylpiperidin-1-yl)ethyl)-1H-indazole,
[249] N-benzyl-2-(4,5,6,7-tetrahydro-1-methyl-1H-indazol-4-yl)-N-methylethanamine,
[250] 4,5,6,7-tetrahydro-1-phenyl-4-(2-[spiro[isobenzofuran-1(3H),4'-piperidin]-1'-yl]-
ethyl)-1H-indazole.

Although the oxalates are listed, other pharmaceutically acceptable salts also form part

of this group of preferred compounds.

In a more preferred variant of the invention, the sigma ligand of formula (lll) are
selected from:

[251] 4-(2-(1-(4-fluorophenyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl)ethyl)morpholine
oxalate;

[252] 4-(1-(2-(1-methyl)-4,5,6,7-tetrahydro-1H-indazol-4-yl)ethyl)piperidin-4-yl)

benzonitrile oxalate; and
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[253] 1-(4-(7-((5-bromothiophen-2-yl)methyl)-5,6,7,8-tetrahydropyrido[3.,4-d]pyrimidin-
2-ylamino)phenyl)ethyl acetate.

The compounds of formula (lll) can be prepared as disclosed in the previous
application W0O2006/021463.

In a particular embodiment of the present invention, the pain developed as a
consequence of surgery is superficial and/or deep pain and for example is peripheral
neuropathic pain, with neuralgia, allodynia, causalgia, hyperalgesia, hyperesthesia

and/or hyperpathia.

In another aspect of the present invention, the pain developed as a consequence of
surgery as defined herein before is accompanied by neuropathy and/or neuritis. More

preferably, the pain is thermal hyperalgesia or mechanical allodynia.

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

restricted to the neuropathic pain resulting from a surgery.

According to the IASP “allodynia” is defined as “a pain due to a stimulus which does
not normally provoke pain” (IASP, Classification of chronic pain, 2" Edition, IASP
Press (2002), 210). According to the IASP “peripheral neuropathic pain” is defined as
“a pain initiated or caused by a primary lesion or dysfunction in the peripheral nervous
system” and “peripheral neurogenic pain” is defined as “a pain initiated or caused by a
primary lesion, dysfunction or transitory perturbation in the peripheral nervous system”
(IASP, Classification of chronic pain, 2" Edition, IASP Press (2002), 213).

According to the IASP “causalgia” is defined as “a syndrome of sustained burning pain,
allodynia and hyperpathia after a traumatic nerve lesion, often combined with
vasomotor and sudomotor dysfunction and later trophic changes” (IASP, Classification
of chronic pain, 2" Edition, IASP Press (2002), 210).
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According to the IASP “hyperalgesia” is defined as “an increased response to a
stimulus which is normally painful” (IASP, Classification of chronic pain, 2" Edition,
IASP Press (2002), 211).

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

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

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

Allodynia Lowered threshold Stimulus and response
mode differ
Hyperalgesia Increased response Stimulus and response

rate are the same

Hyperpathia Raised threshold Stimulus and response

rate may be the same or
Increased response y

different

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

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

According to the IASP “neuropathy/neuritis” is defined as “a disturbance of function or
pathological change in a nerve: in one nerve mononeuropathy, in several nerves
mononeuropthy multiplex, if diffuse and bilateral, polyneuropathy” (IASP, Classification
of chronic pain, 2" Edition, IASP Press (2002), 212).
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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

treatment of the pain developed as a consequence to surgery.

The auxiliary materials or additives of a pharmaceutical composition according to the
present invention 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 comprising the sigma ligand 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.

Moreover, the composition may be presented in a form suitable for once daily, weekly,

or monthly administration.
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Accordingly, in another aspect the invention provides a method of treatment of a
patient suffering from post-surgical pain, or likely to suffer pain as a result of a surgical
operation, which comprises administering to the patient in need of such a treatment or
prophylaxis a therapeutically effective amount of a sigma ligand at the appropriate

treatment frequency as defined above.

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

In some cases, the post-surgical pain includes resting pain.

In certain embodiments, allodynia is suppressed, ameliorated and/or prevented, and in
some embodiments, hyperalgesia is suppressed, ameliorated and/or prevented. In
some instances, the pain is chronic pain. In other cases, the pain is at, proximal and/or
near to one or more site(s) of external trauma, wound or incision. Additional aspects of
the subject methods include methods of ameliorating and/or preventing the
development or progression of post-surgical pain by administering the subject sigma
ligands. In certain embodiments, the sigma ligand can be administered prior to an
activity likely to result in external trauma, wound or incision, such as surgery. For
example, the emulsion formulation can be administered 30 minutes, 1 hour, 2 hours, 5
hours, 10 hours, 15 hours, 24 hours or even more, such as 1 day, several days, or
even a week, two weeks, three weeks, or more prior to the activity likely to result in
external trauma, wound or incision, such as prior to surgery. In other embodiments, the
sigma ligand can be administered during and/or after surgery or activity that resulted in
external trauma, wound or incision. In some instances, the sigma ligand is
administered 1 hour, 2 hours, 3 hours, 4 hours, 6 hours, 8 hours, 12 hours, 24 hours,
30 hours, 36 hours, or more, after surgery, or activity that resulted in external trauma,

wound or incision.

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 pain being treated. He
will generally wish to initiate treatment with small dosages substantially less than the
optimum dose of the compound and increase the dosage by small increments until the

optimum effect under the circumstances is reached. When the composition is
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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

o/ N/\\o o/ N/\\o
|\ \\/ /N k/
ch/FN'E HsC N'N
_— HCI

O HCI / EtOH O

Compound 63 Compound 63-HCI

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

W02006/021462. 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.)
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"H-NMR (DMSO-dg) & ppm: 10,85 (bs, 1H), 7,95 (m, 4H), 7,7 (dd, J=2,2, 8,8 Hz, 1H),
7,55 (m, 2H), 5,9 (s, 1H), 4,55 (m, 2H), 3,95 (m, 2H), 3,75 (m, 2H), 3,55-3,4 (m, 4H),
3,2 (m, 2H), 2,35 (s, 3H).

HPLC purity: 99.8%

Example 2. Assessment of analgesic activity against post-operative pain in rats

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

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

position and their right hindpaws were cleaned out with alcohol.

Then, a skin incision in the hindpaw of about 10 mm was made by means of a scalpel,
starting about 5 mm from the heel and extending toward the toes. Fascia was located
and by means of curve scissors muscle was elevated and a longitudal incision of about
5 mm was made, thus the muscle origin and insertion remained intact. Therefore, both
superficial (skin) and deep (muscle) tissues and nerves were injured. The skin of the
paw was stitched with a suturing stitch with breaded silk (3.0) and the wound was

cleaned out with povidone.

The assessment was performed always 4 hours after the surgery (plantar incision), 30
or 60 minutes after the administration of said product. Two types of analysis were

carried out:

- Mechanical allodynia was tested using von Frey filaments: Animals were
placed in methacrylate cylinders on an elevated surface, with metallic mesh
floor perforated in order to apply the filaments. After an acclimation period of
about 30 minutes within the cylinders, both hindpaws were stimulated (the
injured and the non-injured paw, serving the latter as control), starting with the
lowest force filament (0.4 g) and reaching a 15 g filament. The animal’s
response to pain was manifested by the withdrawal of the paw as a
consequence of the painful stimulus caused by a filament. The pressure (force

in grams) threshold eliciting the withdrawal of the paw was recorded.

- The thermal hyperalgesia was tested using a Ugo Basile plantar test: Animals

were placed in the methacrylate cages of said apparatus, having a crystal floor.
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The acclimatation period within the cages was about 10 minutes. The thermal
stimulus came from a lamp moving below the crystal floor and which was
applied to both paws, with a minimum interval of 1 minute between both
stimulations in order to avoid learning behaviours. The rat was able to withdraw
the paw freely when it feels the pain produced by the heat coming from the
lamp; then it is switched off and the latency time to the withdrawal response is
recorded in seconds. In order to avoid hurting the animal’s paw, the lamp was

automatically switched off after 32 seconds.

PLANTAR INICISION — MECHANICAL ALLODYNIA

Treatment:

Figure 1: Results obtained with a known Sigma ligand (BD-1063) administered
intraperitoneally 30 min before mechanical allodynia was assessed in the ipsilateral

(operated) hindpaw of rats.

Figure 2: Results obtained with compound 63 administered intraperitoneally 30 min

before mechanical allodynia was assessed in the ipsilateral (operated) hindpaw of rats.

Prevention/Treatment comparison:

Figure 3: Comparative results of mechanical allodynia obtained with sodium diclofenac,
commonly used for the post-surgical pain treatment, administered before (prevention)

and after (tfreatment) surgery in the ipsilateral (operated) hindpaw of rats.

Figure 4: Comparative results of mechanical allodynia for BD-1063 and compound 63
administered before (prevention) and after (treatment) surgery in the ipsilateral

(operated) hindpaw of rats.

PLANTAR INICISION - THERMAL HYPERALGESIA

Prevention/Treatment comparison:

Figure 5: Comparative results of thermal hyperalgesia obtained with sodium diclofenac,
commonly used for the post-surgical pain treatment, administered before (prevention)

and after (tfreatment) surgery in the ipsilateral (operated) hindpaw of rats.
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Figure 6: Comparative results of thermal hyperalgesia for compound 63 administered
before (prevention) and after (treatment) surgery in the ipsilateral (operated) hindpaw

of rats.

The main issue observed in thermal hyperalgesia is the same as for the previous test

described (mechanical allodynia).

Sigma ligands are effective against post-operative pain by reducing both mechanical
allodynia and thermal hyperalgesia. It is important to note that activity is seen both
when administered before (prevention) and after (treatment) surgery and that, in
contrast to diclofenac (Figure 3 and 5), the potency increases when the compound was

administered before the surgery (Figure 4 and 6).
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CLAIMS

A sigma ligand for use in the prevention and/or treatment of pain developed as a
consequence of surgery.

Sigma ligand according to claim 1, wherein the pain is selected from acute and/or
chronic pain developed as a consequence of surgery, especially superficial and/or
deep pain secondary to surgical tissue injury, and/or neuropathic pain, neuralgia,
allodynia, causalgia, hyperalgesia, hyperesthesia, hyperpathia, neuritis or
neuropathy secondary to surgical procedure.

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.

Sigma ligand according to any preceding claim, having the general formula (I):

()

wherein

R, is selected from the group formed by hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted non-aromatic
heterocyclyl, substituted or unsubstituted aromatic heterocyclyl,
substituted or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -
C(O)NRgRy, -CH=NRs, -CN, -ORs, -OC(O)Rs, -S(O)-Rs, -NRgRg, -
NRsC(O)Rg, -NO,, -N=CR3Ry, and halogen;

R, is selected from the group formed by hydrogen, substituted or

unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or



10

15

20

25

30

WO 2011/095584

PCT/EP2011/051643

55

unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted, aromatic or non-
aromatic heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -
CORs, -C(O)ORs, -C(O)NRgRg , -CH=NRs, -CN, -ORg, -OC(O)Rs, -S(O)-Rs
, “NRgRo, -NRsC(O)Rg, -NO,, -N=CR3sRq, and halogen;

R;and R4 are independently selected from the group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl,
substituted or unsubstituted arylalkyl, substituted or unsubstituted,
aromatic or non-aromatic heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, -CORs, -C(O)ORs, -C(O)NRgRg, -CH=NRg, -CN, -ORs, -
OC(O)Rs, -S(O)-Rs , -NRgRg, -NRsC(O)Rg, -NO,, -N=CR3sRg, and halogen,

or together they form an optionally substituted fused ring system;

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

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

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

unsubstituted alkoxy, substituted or unsubstituted aryloxy, 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, -CORs and

substituted or unsubstituted alkyl.

6. Sigma ligand according to claims 4 or 5, wherein R, is H or alkyl.
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Sigma ligand according to any of claims 4 to 6, wherein Rz and R4 together form a
fused naphthyl ring system.
Sigma ligand according to any of claims 4 to 7, wherein Rs and Rg together form a
morpholine-4-yl group.
Sigma ligand according to any of claims 4 to 8, wherein the sigma ligand is 4-{2-[5-
methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxylethyl} morpholine, or a
pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.
Sigma ligand according to any of claims 4 to 8, wherein the sigma ligand is 4-{2-[5-
methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxylethyl} morpholine hydrochloride.
Sigma ligand according to any of claims 1 to 3, having the general formula (l1):
Te
N X
Ay
L
N R,
R;
RI R2
(IT)
wherein

Ry, Rz and R; are independently selected from hydrogen, halogen, hydroxyl,
alcoxyl, substituted or unsubstituted alkyl, cyano, NR?R?, NHCONR®, NHSO,R",
COOH, COOR®, wherein R® is hydrogen or alkyl and R, R%, R® and R® are
independently an alkyl;

R4 is selected from hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted cycloalkyl, and substituted or unsubstituted, aromatic or non-
aromatic heterocyclyl;

Rs and Rg are independently a substituted or unsubstituted alkyl or form,
together with the nitrogen atom to which they are attached, a substituted or
unsubstituted, aromatic or non-aromatic heterocyclyl group;

X is selected from —S-, -SO-, -SO,- and O; and

n is an integer selected from 1, 2, 3, 4, 5, 6, 7 and 8,

or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.
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12. Sigma ligand according to claim 11, wherein at least one of Ry to R is hydrogen or
halogen.
13. Sigma ligand according to claims 11 or 12, wherein R, is an alkyl.

14. Sigma ligand according to any of claims 1 to 3, having the general formula (Il):

(1
wherein

R, is selected from the group formed by hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted,
aromatic or non-aromatic heterocyclyl, substituted or unsubstituted aryl,
substituted or unsubstituted arylalkyl, and substituted or unsubstituted
heterocyclylalkyl;

R; is selected from the group formed by hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
alkoxy, substituted or unsubstituted aryl, substituted or unsubstituted, aromatic
or non-aromatic heterocyclyl, substituted or unsubstituted arylalkyl, and
substituted or unsubstituted heterocyclylalkyl;

R; and R4 are independently selected from the group formed by hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted arylalkyl and substituted or
unsubstituted heterocyclylalkyl or, together, R; and R, form a 3 to 6 substituted
or unsubstituted member ring;

Rs; and Rg are independently selected from the group formed by hydrogen,

substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
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substituted or unsubstituted, aromatic or non-aromatic heterocyclyl, substituted
or unsubstituted aryl, substituted or unsubstituted arylalkyl and substituted or
unsubstituted heterocyclylalkyl or, Rs and Rs together, form a substituted or
unsubstituted heterocyclyl having 3 to 7 atoms in the ring;
n is selected from 0, 1 and 2;
m is selected from 0, 1, 2, 3 and 4;
the dotted line --—--- is either a single or a double bond;
with the proviso that when R, is phenyl, R, is H, the dotted line ---—--- is a double
bond, mis 1, and Rs and Rs form a 2,5-dioxopyrrolidine or a 5-ethoxy,2-oxo-
pyrrolidine; then R; and R, are not both at the same time H or methyl;
or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.
Sigma ligand according to claim 14, wherein R4 is hydrogen or alkyl.
Use of a sigma ligand as defined in any of claims 1 to 15 for the manufacture of a
medicament for the prevention and/or treatment of pain developed as a
consequence of surgery.
A method of treatment of a patient suffering from pain developed as a
consequence of surgery, or likely to suffer pain as a result of a surgical treatment,
which comprises administering to the patient in need of such a treatment or
prophylaxis a therapeutically effective amount of a sigma ligand as defined in any

of claims 1 to 15.
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LIGANDOS SIGMA PARA LA PREVENCION Y/O EL TRATAMIENTO DEL DOLOR

POSTOPERATORIO

DESCRIPCION
CAMPO DE LA INVENCION

La presente invencién se refiere al uso de ligandos de
receptores sigma en la prevencién y/o el tratamiento del dolor

desarrollado como consecuencia de la cirugia.

ANTECEDENTES

El tratamiento de estados de dolor es de gran importancia
en la medicina. Actualmente existe una necesidad mundial de
terapia adicional para el dolor. La urgente necesidad de un
tratamiento especifico de estados de dolor estd documentada en
gran numero de trabajos cientificos que han aparecido
recientemente en el campo de la analgesia aplicada.

El1 DOLOR se define por la Asociacidén Internacional para el
Estudio del Dolor (IASP, International Association for the Study

z

of  Pain) como una experiencia sensitiva y emocional
desagradable asociada con dafio tisular real o posible, o
descrita en cuanto a tal dafo” (IASP, Classification of chronic
pain, 2° edicién, IASP Press (2002), 210). Aunque es uUn Proceso
complejo influido tanto por factores fisioldgicos como
psicoldégicos y es siempre subjetivo, sus causas o sindromes
pueden clasificarse. El1 dolor puede clasificarse basdndose en
criterios temporales, etioldégicos o psicoldgicos. Cuando se
clasifica el dolor por el tiempo, puede ser agudo o crénico. Las
clasificaciones etioldégicas del dolor son maligno o no maligno.
Una tercera clasificacién es psicoldgica, que incluye dolor
nociceptivo (resulta de la deteccidén por transductores
especializados en tejidos unidos a fibras C y A-delta), que
puede dividirse en los tipos de dolor somdtico y visceral, vy
dolor neuropdtico (resulta de la irritacidén o el dafio al sistema
nervioso), que puede dividirse en dolor neuropdtico periférico y
central. El dolor es una reaccién fisioldgica normal del sistema

somatosensorial a una estimulacidén nociva que alerta al
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individuo frente a un dafo tisular real o posible. Cumple una
funcidén protectora de informar sobre una lesidén o enfermedad, vy
habitualmente remite cuando se completa la cicatrizacidén o se
cura el estado. Sin embargo, el dolor puede resultar de un
estado patoldgico caracterizado por uno o mds de los siguientes:
dolor en ausencia de un estimulo nocivo (dolor espontédneo),
aumento de la duracidén de la respuesta a una estimulacidn breve
(dolor en curso o hiperpatia), reduccidén del umbral de dolor
(alodinia), aumento de la receptividad a una estimulacidn por
encima del umbral (hiperalgesia), propagacién del dolor e
hiperalgesia en tejido no lesionado (dolor referido e
hiperalgesia secundaria), y sensaciones andmalas (por ejemplo,
disestesia, parestesia).

Mds de veinte millones de pacientes se someten a
procedimientos quirurgicos cada afio. El1 dolor postquirdrgico
(denominado de manera intercambiable dolor postincisional), o el
dolor que se produce tras la «cirugia o una lesidén por
traumatismo, es un problema médico grave y a menudo de dificil
cura. El1 dolor se localiza habitualmente en las proximidades del
sitio quirurgico. El1 dolor postquirurgico puede tener dos
aspectos clinicamente importantes, concretamente el dolor en
reposo, o dolor que se produce cuando el paciente no esté
moviéndose, y el dolor mecdnico que se agrava por el movimiento
(al toser/estornudar, al salir de la cama, fisioterapia, etc.).
El principal problema con la gestidén del dolor postgquirurgico
para la cirugia mayor es que los fdrmacos usados actualmente
tienen una variedad de efectos secundarios importantes que
retrasan la recuperacién, prolongan la hospitalizacidén y someten
a ciertos grupos de pacientes vulnerables al riesgo de
complicaciones graves.

Las tres clases principales de farmacos farmacéuticos
usados para tratar el dolor postquirturgico son los analgésicos
opioides, los anestésicos locales % los farmacos
antiinflamatorios no esteroideos (AINE). Dos de estas clases de

farmacos, los analgésicos opioides y los AINE, normalmente se
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administran de manera sistémica mientras que los anestésicos
locales (por ejemplo bloqueantes de canales) se administran de
manera no sistémica durante la cirugia.

La administracién sistémica de fdrmacos para aliviar el
dolor tras la cirugia es frecuentemente inadecuada. Por ejemplo,
la administracidén sistémica de opioides tras la cirugia puede
provocar nauseas, la inhibicidén de la funcidén del intestino,
retencidén urinaria, inhibicidén de la funcidén pulmonar, efectos
cardiovasculares y sedaciédn.

“Dolor postquirurgico” (denominado de manera intercambiable
“dolor postoperatorio”, “posincisional” o “postraumatico”) se
refiere al dolor que surge o resulta de una lesién o un
traumatismo externo como un corte, una puncidén, una incisidén, un
desgarro o una herida en el tejido de un individuo (incluyendo
las que surgen de todos los procedimientos quirurgicos, ya sean
invasivos o no invasivos). Tal como se usa en el presente
documento, el “dolor postquirurgico” no incluye el dolor gque se
produce sin un  traumatismo fisico externo. En algunas
realizaciones, el dolor postquirurgico es dolor interno o
externo, y la herida, el corte, el traumatismo, el desgarro o la
incisidén pueden producirse accidentalmente (como con una herida
por traumatismo) o deliberadamente (como con una incisidn
quirturgica). Las infecciones y/o las lesiones fisicas o quimicas
que afectan a la zona de la herida pueden exacerbar y prolongar
el dolor postquirtrgico. Tal como se wusa en el presente
documento, “dolor” incluye la nocicepcidén y la sensacidén de
dolor, y el dolor puede evaluarse objetiva y subjetivamente,
usando puntuaciones de dolor y otros métodos, por ejemplo con
protocolos bien conocidos en la técnica. El dolor
postquirtrgico, tal como se usa en el presente documento,
incluye dolor en reposo (también conocido como espontéaneo,
persistente o en curso) vy dolor provocado (dolor provocado
mediante estimulacidén). E1 dolor provocado puede clasificarse
como alodinia (es decir, dolor debido a wun estimulo que

normalmente no provoca dolor) e hiperalgesia (es decir, aumento
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de la respuesta a un estimulo que normalmente es doloroso). Los
estimulos pueden ser de naturaleza térmica o mecdnica (tactil).

La hiperalgesia vy/o alodinia térmica vy/o mecdnica pueden

producirse en la =zona de la herida primaria (es decir,
hiperalgesia o alodinia primaria) o expandirse a zonas
adyacentes vyo circundantes que se sensibilizan (es decir,
hiperalgesia o alodinia secundaria). Por tanto, el dolor se

caracteriza por hipersensibilidad térmica, hipersensibilidad
mecdnica y/o dolor en reposo (por ejemplo, dolor en ausencia de
estimulos externos). La hiperpatia se caracteriza por una
reaccién dolorosa de manera andémala a un estimulo, especialmente
un estimulo repetitivo, asi como por un aumento del umbral. La
hiperpatia puede producirse con alodinia, hiperestesia,
hiperalgesia o disestesia, y puede estar presente una incorrecta
identificacién y localizacidén del estimulo, retraso, sensacidn
radiante y postsensacién, y el dolor es a menudo de caracter
explosivo. E1 dolor puede ser dolor primario (por ejemplo,
resultando directamente del acontecimiento que provoca el dolor)
o secundario (por ejemplo, dolor asociado con, pero que no
resulta directamente, del acontecimiento que provoca el dolor).
Ademéds, el dolor puede ser agudo o crdénico. E1 dolor agudo
resulta del traumatismo externo (corte, punciédn, incisién,
desgarro o herida), incluyendo el que surge de todos los
procedimientos quirurgicos, y puede ser leve y durar segundos,
minutos u horas, o puede ser fuerte y durar durante semanas o
meses. En la mayoria de los casos, el dolor agudo no dura mas de
tres meses, y desaparece cuando la causa subyacente del dolor
(por ejemplo, la herida), se ha curado o se ha cicatrizado. Sin
embargo, el dolor agudo no aliviado podria conducir a dolor
crdénico. El dolor crénico (también conocido como dolor
persistente) dura habitualmente mds de tres meses, mas alla del
periodo de cicatrizacidén del dafo tisular. E1 dolor crénico se
origina normalmente con el traumatismo/la lesidén iniciales pero
persiste a pesar del hecho de que la lesidén se ha cicatrizado y

no se produce una nueva lesidén tisular. Las seflales de dolor
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permanecen activas en el sistema nervioso durante semanas, meses
o aflos. Los efectos fisicos incluyen misculos tensos, movilidad
limitada, alteraciones del sueflo y cambios en el apetito. Los
efectos emocionales incluyen depresidén, enfado, ansiedad y miedo
de volverse a lesionar. Tales efectos emocionales pueden

dificultar la capacidad de una persona para volver al trabajo

normal o a las actividades de tiempo libre. El dolor
postquirtirgico puede dividirse también en “superficial” vy
“profundo”, y el dolor profundo en “somatico profundo” vy
“visceral”. E1 dolor superficial ©proviene de los tejidos

superficiales o la piel dafados y es intenso, bien definido vy
claramente localizado. El1 dolor somdtico profundo proviene de
ligamentos, tendones, huesos, vasos sanguineos, fascias vy
misculos dahados, y es sordo, doloroso y mal localizado. E1
dolor visceral se origina en las visceras (6rganos) lesionadas y
habitualmente es méas doloroso y cbélico que el dolor somatico. El
dolor visceral puede localizarse Dbien, pero a menudo es
extremadamente dificil de wubicar, y varias regiones viscerales
producen dolor “referido” cuando se lesionan, en el que la
sensacién se ubica en una zona completamente no relacionada con
el sitio de la lesidén. E1l dolor postquirurgico también puede ser
de naturaleza neuropdtica (es decir, dolor neuropdtico) cuando
se lesiona el sistema nervioso. El1 dolor neuropadtico periférico
se produce cuando la lesidén afecta al sistema nervioso
periférico (por ejemplo, nervios periféricos, raices nerviosas
y/0 ganglios) y por tanto tiene lugar neuropatia periférica. El
dafio a los nervios mediante cirugia también puede dar como
resultado inflamacién de los nervios (neuritis) vy neuralgia
(dolor en la distribucidén de los nervios). E1l dolor neuropatico

central puede producirse cuando la lesién afecta al sistema

nervioso central (por ejemplo, cerebro, cerebelo, médula
espinal). El1 dolor puede resultar de la formacidén de neuroma
(también conocido como “pseudoneuroma”) (por ejemplo, neuroma

traumdtico tras la lesidén de los nervios como resultado de 1la

cirugia) que se produce normalmente al final de las fibras
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nerviosas lesionadas como forma de regeneracidén nerviosa
ineficaz, no regulada comunmente cerca de una cicatriz, o bien
superficialmente (piel, grasa subcutdnea) o Dbien de manera
profunda (por ejemplo, tras una colecistectomia). También puede
producirse dolor por desaferentacién si las fibras nerviosas
lesionadas o axotomizadas degeneran interrumpiendo asi completa
o parcialmente los impulsos nerviosos aferentes. También puede
suceder causalgia, un sindrome de dolor wurente sostenido,
alodinia e hiperpatia tras una lesidén por traumatismo de 1los
nervios, combinadas a menudo con disfuncidén vasomotora 'y
sudomotora y cambios trdéficos posteriores. De hecho, el dolor
puede surgir de cualquier tejido o parte del cuerpo en la que se
produce una lesidén o un traumatismo externo tal como un corte,
una puncién, una incisidén, un desgarro o una herida en el tejido
de un individuo (incluyendo las que surgen de todos 1los
procedimientos quirurgicos, ya sean invasivos o no invasivos).
Finalmente, el dolor puede diferir en cantidad (por ejemplo,
leve, moderado, fuerte) vy <calidad (por ejemplo, doloroso,
urente, cosquilleo, eléctrico, punzante), puede incluir
sensaciones andémalas (por ejemplo, disestesia, parestesia) vy
puede ser de intensidad continua, intermitente u oscilante.

Se notifican en el estado de la técnica diferentes modelos
animales vy estudios sobre el dolor incisional postoperatorio
(T.J. Brennan et al. Pain 1996, 64, 493-501; P.K. Zahn et al.
Regional Anesthesia and Pain Medicine 2002, wvol. 27, N.° 5
(septiembre-octubre), 514-516).

Finalmente, es importante enfatizar que hay una necesidad
de proporcionar una nueva forma de prevencidédn y/o tratamiento
del dolor crénico y agudo postquirturgico, 1la alodinia, 1la
hiperalgesia y las sensaciones andmalas secundarias a la lesidn
tisular (visceral y somdtica superficial y profunda) y de los
nervios (neuropatia periférica) que se desarrollan durante y/o

tras la cirugia.

BREVE DESCRIPCION DE LA INVENCION
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Los inventores de la presente invencién han encontrado vy
demostrado sorprendentemente que la administracidén de ligandos
de receptores sigma es sumamente eficaz para prevenir o tratar
el dolor asociado a una cirugia. Este beneficio de la invencién
es mas evidente cuando el ligando sigma es especificamente un
antagonista de receptores sigma, 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
del dolor desarrollado como consecuencia de la cirugia.

En una realizacidén preferida, dicho ligando sigma tiene la

férmula general (I):

(I)

en la que

R; se selecciona del grupo formado por 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 no aromdtico sustituido o no
sustituido, heterociclilo aromdtico sustituido o no
sustituido, heterociclilalquilo sustituido o no sustituido,
—-CORg, -C(O)ORg, -C(O)NRgRy, -CH=NRg, -CN, -0ORg, -0OC(O)Rg,
-5(0):—Rg, —NRgRy, —-NRgC(O)Ry, -NO,, —-N=CRgRy y haldgeno;

R, se selecciona del grupo formado por hidrdégeno, alquilo

sustituido o no sustituido, cicloalquilo sustituido o no
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sustituido, alquenilo sustituido o no sustituido, arilo
sustituido o no sustituido, arilalquilo sustituido o no
sustituido, heterociclilo aromatico o no aromatico,
sustituido o no sustituido, heterociclilalquilo sustituido o
no sustituido, -CORs, -C(O)ORg, -C(O)NRgRy, -CH=NRg;, -CN,
-ORg, -OC(O)Rg, -S(0):-Rg, -NRgRy, -NRgC(O)Ry, -NO,, -N=CRgRy y
haldgeno;

R; vy Ry se seleccionan independientemente del grupo formado

por 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 aromdtico o no aromdtico, sustituido o no
sustituido, heterociclilalquilo sustituido o no sustituido,
-CORg, -C(O)ORg, -C(O)NRgRy, -CH=NRgz, -CN, -ORg, -OC(O)Rs,
-5(0):—Rg, -NRgRy, -NRgC(O)Ry, -NO,, -N=CRgRy y haldgeno, o
juntos forman un sistema de anillos condensados
opcionalmente sustituido;

Ry v Ry se seleccionan independientemente del grupo formado

por hidrdgeno, alquilo sustituido o no sustituido,
cicloalgquilo sustituido o no sustituido, alquenilo
sustituido o no sustituido, arilo sustituido o no
sustituido, arilalquilo sustituido o no sustituido,

heterociclilo aromdatico o no aromdtico, sustituido o no
sustituido, heterociclilalquilo sustituido o no sustituido,
-CORg, -C(O)ORg, -C(O)NRgRy, -CH=NRg, -CN, -0ORg, -0C(O)Rg,
-3 (0)+—Rs, -NRgRy, -NRgC(O)Ry, -NO,, -N=CRgRy y haldgeno, o
juntos forman, con el &tomo de nitrdégeno al que estan
unidos, un grupo heterociclilo aromdtico o no aromdtico,
sustituido o no sustituido;

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

t es1l, 2 6 3;

Rg y Ry se seleccionan cada wuno independientemente de
hidrdégeno, alquilo sustituido o no sustituido, cicloalquilo

sustituido o no sustituido, alquenilo sustituido o no
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sustituido, arilo sustituido o no sustituido, heterociclilo
aromatico o no aromatico, 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.

En otra realizacién preferida, el ligando sigma tiene la

férmula general (II):

Te
N X
“H
EN
N R,
R3

Rl R2
(II)

en la que

R;, R, y Rz se seleccionan independientemente de hidrdégeno,
haldégeno, hidroxilo, alcoxilo, alquilo sustituido o no
sustituido, ciano, NR®R", NHCONR®, NHSO,R%, COOH, COOR®, en el
que R® es hidrégeno o algquilo y R°, R RY y R° son
independientemente un alquilo;

R; se selecciona de hidrdégeno, alquilo sustituido o no
sustituido, cicloalguilo sustituido o no sustituido vy
heterociclilo aromdtico o no aromdtico, sustituido o no
sustituido;

Rs v Rs son independientemente un alquilo sustituido o no
sustituido o forman, junto con el atomo de nitrdgeno al que
estdan unidos, un grupo heterociclilo aromdatico o no
aromdatico, sustituido o no sustituido;

X se selecciona de -S-, -S0-, -SO,—- y O; y

n es un numero entero seleccionado de 1, 2, 3, 4, 5, 6, 7y

8,
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o una sal, isdmero, profdrmaco o solvato farmacéuticamente
aceptable del mismo.

Todavia en otra realizacidén preferida, el ligando sigma

tiene la fdérmula general (III):

RS\N/Re
P

R l
N | R,

N

/ n Rz
R;

(IT1T)

en la que
R; se selecciona del grupo formado por hidrdégeno, alquilo

sustituido o no sustituido, <cicloalquilo sustituido o no

sustituido, heterociclilo aromatico o no aromatico,
sustituido o no sustituido, arilo sustituido o no
sustituido, arilalgquilo sustituido o no sustituido vy

heterociclilalgquilo sustituido o no sustituido;

R, se selecciona del grupo formado por hidrdégeno, alquilo
sustituido o no sustituido, cicloalquilo sustituido o no
sustituido, alcoxilo sustituido o no sustituido, arilo
sustituido o no sustituido, heterociclilo aromdtico o no
aromatico, sustituido o no sustituido, arilalgquilo
sustituido o no sustituido y heterociclilalquilo sustituido
o no sustituido;

R; v Ry se seleccionan independientemente del grupo formado
por hidrdégeno, alquilo sustituido o no sustituido,
cicloalquilo sustituido o no sustituido, heterociclilo
aromatico o no aromdtico, sustituido o no sustituido, arilo
sustituido o no sustituido, arilalquilo sustituido o no

sustituido y heterociclilalquilo sustituido o no sustituido
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o, Jjuntos, R3; y Ry forman un anillo de 3 a 6 miembros
sustituido o no sustituido;

Ry v Rs se seleccionan independientemente del grupo formado
por hidrdgeno, alquilo sustituido o no sustituido,
cicloalguilo sustituido o no sustituido, heterociclilo
aromatico o no aromdtico, sustituido o no sustituido, arilo
sustituido o no sustituido, arilalquilo sustituido o no
sustituido y heterociclilalquilo sustituido o no sustituido
o, Rs y Rg juntos, forman un heterociclilo aromdtico o no
aromatico, sustituido o no sustituido que tiene de 3 a 7
adtomos en el anillo;

n se selecciona de 0, 1 vy 2;

m se selecciona de 0, 1, 2, 3 vy 4;

la linea discontinua —---—- es o bien un enlace sencillo o
bien un doble enlace;

con la condicién de que cuando R; es fenilo, R, es H, 1la
linea discontinua --————-— es un doble enlace, m es 1 y Ry y
Re forman una 2,5-dioxopirrolidina o una
5-etoxi,2-oxo-pirrolidina; entonces R; y Ry, no son ambos al
mismo tiempo H o metilo;

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 definidé anteriormente para la
fabricacién de un medicamento para la prevencidén y/o el
tratamiento del dolor desarrollado como consecuencia de la
cirugia.

Otro aspecto de la invencidén es un método de tratamiento
de un paciente que padece dolor desarrollado como consecuencia
de la cirugia, o que es probable que padezca dolor como
resultado de un tratamiento quirurgico, que comprende
administrar al paciente que necesita tal tratamiento o
profilaxis una cantidad terapéuticamente eficaz de un ligando

sigma tal como se definid anteriormente.
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Estos aspectos y realizaciones preferidas de los mismos se

definen también adicionalmente en las reivindicaciones.

BREVE DESCRIPCION DE LAS FIGURAS

Figura 1: Enfoque de tratamiento en alodinia mecanica.
Resultados obtenidos con un ligando sigma conocido (BD-1063)
administrado por via intraperitoneal 30 min. antes de evaluarse
la alodinia mecdnica en las patas traseras 1ipsolaterales
(operadas) de ratas [0 h: cirugia; 3,5 h: administracidén i.p.
del compuesto; 4 h: evaluacién de la alodinia mecdnica; *:
diferencias significativas (p<0,05); ns: diferencias no
significativas (p>0,05); n=10].

Figura 2: Enfoque de tratamiento en alodinia mecénica.
Resultados obtenidos con el compuesto 63 administrado por via
intraperitoneal 30 min. antes de evaluarse la alodinia mecdnica

en las patas traseras ipsolaterales (operadas) de ratas [0 h:

cirugia; 3,5 h: administracién 1i.p. del compuesto; 4 h:
evaluacidn de la alodinia mecdanica; *: diferencias
significativas (p<0,05); ns: diferencias no significativas

(p>0,05); n=10].
Figura 3: Enfoque de tratamiento frente a preventivo en
alodinia mecédnica. Resultados comparativos de alodinia mecdanica

obtenidos con diclofenaco sdédico, usado comunmente para el

tratamiento del dolor postquirtrgico, administrado antes
(prevencidén) vy tras (tratamiento) la cirugia en las patas
traseras ipsolaterales (operadas) de ratas [-10 min. :

administracidén i.p. del compuesto (preventivo); 0 h: cirugia; 3

h: administracién i.p. del compuesto (tratamiento) ; 4 h:
evaluacidn de la alodinia mecdanica; *: diferencias
significativas (p<0,05); ns: diferencias no significativas

(p>0,05); n=10].

Figura 4: Enfoque de tratamiento frente a preventivo en
alodinia mecanica. Resultados comparativos de alodinia mecdnica
para BD-1063 y el compuesto 63 administrados antes (prevencidn)

y tras (tratamiento) la cirugia en las ©patas traseras
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ipsolaterales (operadas) de ratas [-10 min.: administracidén i.p.
del compuesto (preventivo); 0 h: cirugia; 3,5 h: administracidn
i.p. del compuesto (tratamiento); 4 h: evaluacidén de la alodinia
mecanica; *: diferencias significativas (p<0,05); ns:
diferencias no significativas (p>0,05); n=10].

Figura 5: Enfoque de tratamiento frente a preventivo en
hiperalgesia térmica. Resultados comparativos de hiperalgesia

térmica obtenidos con diclofenaco sdédico, usado comunmente para

el tratamiento del dolor postquirurgico, administrado antes
(prevencidén) vy tras (tratamiento) la cirugia en las patas
traseras ipsolaterales (operadas) de ratas [-10 min.:

administracidén i.p. del compuesto (preventivo); 0 h: cirugia; 3

h: administracién i.p. del compuesto (tratamiento) ; 4 h:
evaluacidn de la hiperalgesia térmica; * 2 diferencias
significativas (p<0,05); ns: diferencias no significativas

(p>0,05); n=10].

Figura 6: Enfoque de tratamiento frente a preventivo en
hiperalgesia térmica. Resultados comparativos de hiperalgesia
térmica para el compuesto 63 administrado antes (prevencidén) vy
tras (tratamiento) la cirugia en las patas traseras
ipsolaterales (operadas) de ratas [-10 min.: administracidén i.p.
del compuesto (preventivo); 0 h: cirugia; 3,5 h: administracidén
i.p. del compuesto (tratamiento) ; 4 h: evaluacidén de 1la
hiperalgesia térmica; *: diferencias significativas (p<0,05);

ns: diferencias no significativas (p>0,05); n=10].

DESCRIPCION DETALLADA DE LA INVENCION

En el contexto de la presente invencidén, los siguientes
términos tienen el significado detallado a continuacidn.

“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 insaturacidén, y que estd unido 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 sustituidos opcionalmente con
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uno o mds sustituyentes tales como arilo, halo, hidroxilo,
alcoxilo, carboxilo, ciano, carbonilo, acilo, alcoxicarbonilo,
amino, nitro, mercapto, alquiltio, etc. Los radicales alquilo
preferidos tienen desde 1 hasta 6 atomos de carbono. Si esta
sustituido con arilo, corresponde a un radical “arilalquilo”
radical, tal como bencilo o fenetilo. Si estd 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
estd unido al resto de la molécula mediante un enlace sencillo.
Los radicales alquenilo pueden estar sustituidos opcionalmente
con uno o mas sustituyentes tales como arilo, halo, hidroxilo,
alcoxilo, carboxilo, c¢iano, carbonilo, acilo, alcoxicarbonilo,
amino, nitro, mercapto, alquiltio, etc. Los 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 estda saturado o
parcialmente saturado, y que consiste uUnicamente en &tomos de
carbono e hidrdégeno, tal como ciclohexilo o adamantilo. A menos
que se establezca especificamente otra cosa en la memoria
descriptiva, el término “cicloalquilo” pretende incluir
radicales cicloalquilo que estdn opcionalmente sustituidos con
uno o mas sustituyentes tales como alquilo, halo, hidroxilo,
amino, ciano, nitro, alcoxilo, carboxilo, alcoxicarbonilo, etc.
“Arilo” se refiere a radicales de anillos aromdticos unicos
y multiples, incluyendo radicales de anillos multiples que
contienen grupos arilo separados y/o condensados. Los grupos
arilo tipicos contienen desde 1 hasta 3 anillos separados o
condensados y desde 6 hasta aproximadamente 18 dtomos de anillo
de carbono, 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,
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haloalquilo, nitro, ciano, dialquilamino, aminocalquilo, acilo,
alcoxicarbonilo, etc.

“Heterocicliclo” se refiere a un radical de anillos de 3 a
15 miembros estable que consiste en &atomos de carbono y desde
uno hasta cinco Theterodtomos seleccionados del grupo que
consiste en nitrdgeno, oxigeno vy azufre, preferiblemente un
anillo de 4 a 8 miembros con uno o mads heterodtomos, mas
preferiblemente un anillo de 5 &6 6 miembros con uno o mas
heterodtomos. Puede ser aromdtico o no aromdtico. Para los fines
de la invencidén, 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 o
azufre en el radical heterociclilo pueden estar oxidados
opcionalmente; el atomo de nitrdégeno puede estar cuaternizado
opcionalmente; y el radical heterociclilo puede estar parcial o
completamente saturado o ser aromatico. Los ejemplos de tales
heterociclos incluyen, pero no se limitan 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 fdérmula -OR, en la
que R, es un radical alquilo tal como se definié 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 grupos
sustituidos en los compuestos de la presente invencidén se
refieren al resto especificado que puede sustituirse en una o
mds posiciones disponibles por uno o mas grupos adecuados, por
ejemplo, haldégeno tal como fltor, cloro, bromo y yodo; ciano;

hidroxilo; nitro; azido; alcanoilo tal como un grupo alcanoilo
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Ci;s tal como acilo y similares; carboxamido; grupos alquilo
incluyendo aquellos grupos que tienen de 1 a aproximadamente 12
atomos de carbono o desde 1 hasta aproximadamente 6 atomos de
carbono y méas preferiblemente 1-3 4dtomos de carbono; grupos
alquenilo y algquinilo incluyendo grupos gque tienen uno o mas
enlaces insaturados y desde 2 hasta aproximadamente 12 carbonos
o desde 2 hasta aproximadamente 6 &tomos de carbono; grupos
alcoxilo que tienen uno o méds enlaces de oxigeno y desde 1 hasta
aproximadamente 12 atomos de carbono o de 1 a aproximadamente 6
atomos de carbono; ariloxilo tal como fenoxilo; grupos alquiltio
incluyendo aquellos restos que tienen uno o mads enlaces tioéter
y desde 1 hasta aproximadamente 12 4dtomos de carbono o desde 1
hasta aproximadamente 6 atomos de carbono; grupos
alquilsulfinilo incluyendo aquellos restos que tienen uno O mas
enlaces sulfinilo y desde 1 hasta aproximadamente 12 &tomos de
carbono o desde 1 hasta aproximadamente 6 &tomos de carbono;
grupos arilsulfonilo incluyendo aquellos restos que tienen uno o
mds enlaces sulfonilo y desde 1 hasta aproximadamente 12 dtomos
de carbono o desde 1 hasta aproximadamente 6 &dtomos de carbono;
grupos aminoalquilo tales como grupos dque tienen uno o mas
atomos de N y desde 1 hasta aproximadamente 12 &tomos de carbono
o desde 1 hasta aproximadamente 6 &atomos de carbono; arilo
carbociclico que tiene 6 o mas carbonos, particularmente fenilo
o naftilo y aralquilo 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 otras.

El término “sal” debe entenderse como cualquier forma de un
compuesto activo usada segun esta invencién en la que dicho
compuesto estd en forma idnica 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
complejos de la molécula activa con otras moléculas e iones,
particularmente, complejos formados a través de interacciones

idénicas. La definicidn incluye en particular sales
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fisioldégicamente aceptables; esta expresidn debe entenderse como
equivalente a “sales farmacoldgicamente aceptables”.

La expresidén “sales farmacéuticamente aceptables” en el
contexto de esta invencidén significa cualquier sal que se tolera
fisioldégicamente (lo que significa normalmente que no es téxica,
particularmente, como resultado del contraidén) cuando se usa de
manera apropiada para un tratamiento, aplicado o usado,
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 seguin la invencidn
(normalmente un 4acido (desprotonado)) tal como un anidén y al
menos un catién tolerado fisioldgicamente, preferiblemente
inorgadnico, particularmente cuando se usa en seres humanos y/o
mamiferos. Se prefieren particularmente sales con metales
alcalinos y alcalinotérreos, asi como las formadas con cationes
amonio (NH,"). Sales preferidas son las formadas con (mono) o
(di)sodio, (mono) o (di)potasio, magnesio o calcio. Estas sales
fisiolégicamente aceptables también pueden formarse con aniones
o acidos y, en el contexto de esta invencidén, se entiende que
son sales formadas por al menos un compuesto usado segun la
invencién (normalmente protonado, por ejemplo en nitrdgeno) tal
como un catién y al menos un anidén tolerado fisioldgicamente,
particularmente cuando se usa en seres humanos y/o mamiferos.
Esta definicién incluye especificamente en el contexto de esta
invencién una sal formada por un acido tolerado
fisiolégicamente, es decir, sales de un compuesto activo

especifico con &cidos orgdnicos o inorgédnicos tolerados

fisioldédgicamente (particularmente cuando se usan en seres
humanos y/o mamiferos). Ejemplos de este tipo de sales son las
formadas con: dcido clorhidrico, dcido bromhidrico, acido

sulfurico, 4&cido metanosulfénico, &cido férmico, 4&cido acético,
dcido oxdlico, &cido succinico, &acido mélico, 4&cido tartarico,

dcido mandélico, acido fumarico, &acido lactico o acido citrico.
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El término “solvato” segun esta invencidén debe entenderse
que significa cualquier forma del compuesto activo segun la
invencién en la que dicho compuesto estd unido mediante un
enlace no covalente a otra molécula (normalmente un disolvente
polar), incluyendo especialmente hidratos y alcoholatos, como
por ejemplo, metanolato. Un solvato preferido es el hidrato.

Cualquier compuesto que sea un profdrmaco de un ligando
sigma, en particular un profdrmaco de un compuesto de fdérmulas
(1), (IT) o (III), estda también dentro del alcance de la
invencién. E1 término “profdrmaco” se usa en su sentido més
amplio y abarca aquellos derivados que se convierten in vivo en
los compuestos de la invencidén. Los ejemplos de profdrmacos
incluyen, pero no se limitan a, derivados y metabolitos de los
compuestos de fdérmula I que incluyen restos biohidrolizables
tales como amidas biohidrolizables, ésteres biohidrolizables,
carbamatos biohidrolizables, carbonatos biohidrolizables,
ureidos biohidrolizables y andlogos de fosfato biohidrolizables.
Preferiblemente, profarmacos 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 &cido
carboxilico presentes en la molécula. Normalmente, pueden
prepararse profdrmacos usando métodos bien conocidos, tales como
los descritos por Burger “Medicinal Chemistry and Drug Discovery
62 ed. (Donald J. Abraham ed., 2001, Wiley) vy “Design and
Applications of Prodrugs” (H. Bundgaard ed., 1985, Harwood
Academic Publishers).

Cualgquier compuesto al que se hace referencia en el
presente documento pretende representar tal compuesto especifico
asi como ciertas variaciones o formas. En particular, los
compuestos a los que se hace referencia en el presente documento
pueden tener centros asimétricos y por tanto existen en
diferentes formas enantioméricas o diastereoméricas. Por tanto,
cualguier compuesto al que se hace referencia en el presente

documento pretende representar uno cualgquiera de un racemato,



10

15

20

25

30

35

19

una o mas formas enantioméricas, una o mas formas
diastereoméricas y mezclas de los mismos. Asimismo, también es
posible estereoisomerismo o isomerismo geométrico alrededor del
doble enlace, por tanto en algunos casos la molécula podria
existir como isdémero (E) o isdbmero (Z) (isdmeros trans y cis).
Si la molécula contiene varios dobles enlaces, cada doble enlace
tendrd su propio estereoisomerismo, que podria ser igual que o
diferente al estereoisomerismo de los otros dobles enlaces de la
molécula. Ademds, los compuestos a los que se hace referencia en
el presente documento pueden existir como atropisdédmeros. Todos
los estereoisdmeros incluyendo enantidémeros, diastereoisdmeros,
isémeros geométricos y atropisdémeros de los compuestos a los que
se hace referencia en el presente documento, y mezclas de los
mismos, se consideran dentro del alcance de la presente
invencién.

Ademéds, cualgquier compuesto al que se hace referencia en el
presente documento puede existir como tautdmero.
Especificamente, el término tautdémero se refiere a uno de dos o
més 1isdmeros estructurales de un compuesto que existen en
equilibrio y que se convierten facilmente de una forma isomérica
a otra. Pares tautoméricos comunes son amina-imina, amida-4acido
imidico, ceto-enol, lactama-lactima, etc.

A menos que se establezca otra cosa, los compuestos de la
invencién también pretenden incluir formas marcadas de manera
isotdépica, es decir, compuestos que difieren sélo en la
presencia de uno o mds 4atomos enriquecidos de manera isotdpica.
Por ejemplo, compuestos gque tienen las presentes estructuras
excepto por el reemplazo de al menos un atomo de hidrdgeno por
un deuterio o tritio, o el reemplazo de al menos un carbono por
carbono enriquecido en *C o 'C, o el reemplazo de al menos un
nitrégeno por nitrégeno enriquecido en '°N estdn dentro del
alcance de esta invencidn.

Los ligandos sigma, en particular los compuestos de
férmulas (I), (IT) o (III), o sus sales o solvatos estan

preferiblemente en forma sustancialmente pura o
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farmacéuticamente aceptable. Por forma farmacéuticamente
aceptable quiere decirse, entre otros, que tienen un nivel de
pureza farmacéuticamente aceptable excluyendo aditivos
farmacéuticos normales tales como diluyentes y vehiculos, y sin
incluir material considerado téxico a niveles de dosificacién
normales. Los niveles de pureza para la sustancia farmacoldgica
estdn preferiblemente por encima del 50%, mads preferiblemente
por encima del 70%, lo méds preferiblemente por encima del 90%.
En una realizacidén preferida, estd por encima del 95% del
compuesto de formula (1), o de sus sales, solvatos o
profarmacos.

Tal como se usan en el presente documento, los términos y
expresiones “tratar”, “que trata” y “tratamiento” incluyen la
erradicacidn, la eliminacidn, la reversidn, el alivio, la
modificacién o el control del dolor inducido por una operacidn
quirdrgica, tras la aparicidén del dolor.

Tal como se usan en el presente documento, los términos y
expresiones “prevencién”, “que previene”, “preventivo”,
“prevenir” y profilaxis se refieren a la capacidad de un
producto terapéutico para evitar, minimizar o dificultar 1la
aparicién o el desarrollo de una enfermedad o estado antes de su
aparicién, en este caso el dolor inducido por una operacidn
quirdargica.

Por tanto, por “que trata” o “tratamiento” y “que previene”
o ‘“prevencién”, como un todo, quiere decirse al menos una
supresidén o una mejora de los sintomas asociados con el estado
que aqueja al sujeto, usadndose supresidén y mejora en un sentido
amplio para referirse a al menos una reduccidén en la magnitud de
un parametro, por ejemplo, un sintoma asociado con el estado que
estd tratdndose, tal como el dolor. Como tal, el método de 1la
presente invencidén también incluye situaciones en las que el
estado se inhibe completamente, por ejemplo, se previene que
suceda, o se detiene, por ejemplo, se termina, de manera que el
sujeto ya no experimenta mas el estado. Como tal, el presente

método incluye tanto prevenir como gestionar el dolor agudo Yy
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crénico inducido por una operacidén quirtrgica, incluyendo dolor
superficial vy/o profundo secundario a wuna lesidén tisular
quirturgica, y dolor neuropdtico periférico, neuralgia, alodinia,
causalgia, hiperalgesia, hiperestesia, hiperpatia, disestesia,
parestesia, neuritis o neuropatia, secundarios a wuna lesidn
quirdrgica de los nervios.

Tal como se usan en el presente documento, las expresiones
“ligando sigma” o “ligando de receptores sigma” se refieren a
cualquier compuesto que se una al receptor 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 entra en contacto con el
receptor. Un “antagonista” se define como un compuesto qgue
compite con un agonista o agonista inverso por la unidén a un
receptor, Dbloqueando de ese modo la accién de un agonista o
agonista inverso sobre el receptor. Sin embargo, un antagonista
(también conocido como antagonista “neutro”) no tiene efecto
sobre la actividad constitutiva del receptor. Los antagonistas
median sus efectos mediante la unidén al sitio activo o a sitios
alostéricos en receptores, o pueden interaccionar en sitios de
unién uUnicos normalmente no implicados en la regulacidn
bioldégica 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 antagonista-receptor. Un “antagonista
parcial” se define como un compuesto que se une al receptor y
genera una respuesta de antagonista; sin embargo, un antagonista
parcial no genera la respuesta antagonista completa. Los
antagonistas parciales son antagonistas débiles, blogueando de
ese modo parcialmente la accién de un agonista o agonista

inverso sobre el receptor.
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Un *“agonista inverso” se define como un compuesto que
produce un efecto opuesto al del agonista ocupando el mismo
receptor vy, por tanto, disminuye 1la actividad basal de un
receptor (es decir, seflalizacidén mediada por el receptor). Tales
compuestos se conocen también como antagonistas negativos. Un
agonista inverso es un ligando para un receptor que provoca due
el receptor adopte un estado inactivo en relacidén con un estado
basal que se produce en ausencia de cualquier ligando. Por
tanto, mientras que un antagonista puede inhibir la actividad de
un agonista, un agonista inverso es un ligando que puede alterar
la conformacidén 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 1la familia opioide, NMDA, dopaminérgica y otras
familias de receptores de hormonas o neurotransmisores
conocidas” (G. Ronsisvalle et al. Pure Appl. Chem. 73, 1499-1509
(2001)). Los datos farmacoldgicos basados en estudios de unidén a
ligando, la distribucién anatdémica y las caracteristicas
bioquimicas 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)). Las

secuencias de proteina de los receptores sigma (Sigma 1 (0l) vy

Sigma 2 (62)) se conocen en la técnica (por ejemplo Prasad, P.D.
et al., J. Neurochem. 70 (2), 443-451 (1998)). Muestran una
afinidad muy alta frente a diversos analgésicos (por ejemplo
pentazocina) .

“Compuesto(s) que se une(n) al receptor sigma” o “ligando
sigma” tal como se usa en esta solicitud se define(n) como un
compuesto que tiene un valor de CIs, de < 5000 nM, mas
preferiblemente < 1000 nM, més preferiblemente < 500 nM en el
receptor sigma. Mds preferiblemente, el valor de CIs es <

250 nM. Mas preferiblemente, el valor de CIsy es < 100 nM. Lo mas
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preferiblemente, el valor de CIsy es £ 50 nM. Adicionalmente, la
expresidén “compuesto(s) que se une(n) al receptor sigma”, tal
como se usa en la presente solicitud se define como que tienen
al menos 250% de desplazamiento wusando radioligando 10 nM
especifico para el receptor sigma (por ejemplo preferiblemente
[PH] - (+) pentazocina) por lo cual el receptor sigma puede ser
cualquier subtipo de receptor sigma. Preferiblemente dichos
compuestos se unen al subtipo de receptor sigma-1.

Los compuestos que se unen al receptor sigma, denominados
también generalmente ligandos sigma, se conocen Dbien en la
técnica. Muchos de ellos se abarcan mediante la definiciédn
anterior “compuesto(s) que se une(n) al receptor sigma”. Aunque
hay muchos usos conocidos para los ligandos sigma, tales como
fdrmacos antipsicéticos, ansioliticos, antidepresivos,
tratamiento del accidente cerebrovascular, fadrmacos
antiepilépticos y muchas otras indicaciones, incluyendo contra
la migrafia y el dolor general, no se menciona en la técnica que
estos compuestos sean Utiles para la prevencién y/o el
tratamiento del dolor que se desarrolla como consecuencia de la
cirugia.

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

respectivas sales, bases y &cidos.

Tabla 1

(-)—Hemifumarato de cianopindolol Clorhidrato de
cutamesina

(-)—- (1R, 2S)-cis-N-[2-(3,4- Ciclobenzaprina HC1
Diclorofenil)etil]-2-
pirrolidinociclohexilamina
(=)-1-[1-(3-Clorofenil)pirrolidin—- | Cicloheximida
2—ilmetil]—-4-(2-
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feniletil)piperazina

(-)-Sulfato de esparteina

pentahidratado

Ciproheptadina HC1

(+) -Himbacina

Darrow Red HCL1

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

il)propillpiperazina

Bromuro de demecario

Clorhidrato de (15,5R)-3-[2—-(2-
adamantil)etil]-1,8,8-trimetil-3-

azabiciclo[3.2.1]octano

Benzoato de denatonio

Ester 2—(4-benzofuran-2-il-metil-

piperazin-1-il)-etilico del A&cido

(2-dibutilamino—-etil)-carbamico

Citrato de deptropina

1-(3-metoxi-2-nitro-bencil) -

del

Ester
piperidin-3-il-metilico acido
(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

dexbromfeniramina

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

hidroxidecahidroisoquinolina

Maleato

dexclorfeniramina

de

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

carboxamida

Dexfenfluramina HC1

Clorhidrato de (S)-(-)-N-(2-amino-—

Diciclomina HCL1
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3-fenilpropil)-2-(3,4-

diclorofenil)-N-metilacetamida

(S) -Metanfetamina HC1

Dietilpropidén HC1

Ester 1-(3-benciloxi-4-metoxi-
bencil)-piperidin-3-il-metilico
del 4&cido [1-(9-etil-9H-carbazol-
3-il-metil)-pirrolidin-3-il]-

carbamico

Dimetisoquina HCL1

Ester 2—(terc-butoxicarbonil-
naftalen-l1-il-metil-amino)-etilico
del 4&cido [1-(9-etil-9H-carbazol-
3-il-metil)-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-(1,2-

(+/-)

difeniletil)piperidina,

Difenidol HC1

Hidrato de 1-(1,4-etano-1,2,3,4-

tetrahidro-2-naftilmetil)—-4-
metilpiperazina; hidrato de 1-
(benzobiciclo[2.2.2]octen-2—-

ilmetil)-4-metilpiperazina

Difenoxilato HC1

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

l1-il]etanona

Difenilpiralina HC1

1-(1-Naftil)piperazina HC1

Dipropildopamina HBr

Diclorhidrato de
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-

illetanol

Etaverina HCL

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

ilmetil)pirrolidin-2-ona

Etopropazina HC1

(-)-D-Tartrato de 1-(4-
clorofenil)-3(R)-[4-(2-
metoxietil)-1-

piperazinilmetil]pirrolidin-2-ona

Eticloprida HCI,

S(-)-

Diclorhidrato de 1-(4-clorofenil)- | Etofenamato
3(R)-[4-(2-metoxietil)piperazin-1-

ilmetil]pirrolidin-2-ona

1"-(4-Fluorobencil) -1, 3- Isotiocianato de
dihidroespiro[2-benzofuran-1,4'- etonitazenilo

piperidina]

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

piperazinil]butan-1-o0l

Femoxetina HCL

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

Fenfluramina HC1l
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fluoropirimidin-2-il)piperazina

1’—(4-fenilbutil)espiroll, 3-
dihidroisobenzofuran-1,4'—-

piperidina]

Nitrato de fenticonazol

Clorhidrato de 1-
(ciclobutilmetil)-2-[3-fenil-2(E) -

propenil]pirrolidina

Fipexida HC1

1-(Ciclohexilmetil)-3’-metoxi-5'"-
fenil-4’,5’-dihidro-3’H-
espiro[piperidin-4,1’'-pirano([4, 3~

clpirazol]

Flavoxato HCL

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

fluorofenil)-2-oxoetil]piperidina

Flunarizina diHC1

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]piperid

ina

1-[2-(3,4-Diclorofenil)etil]-3- Decanoato de

(pirrolidin-1-il)piperidina

flufenazina DiHC1

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

fenilpropil)piperazina

Enantato de flufenazina

DiHC1

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

metilpiperazina

Flufenazina HC1

Clorhidrato de 1-[2-(4-
fluorofenil)etil]-4,4-

dimetilhexahidroazepina

N-mostaza de

flufenazina DiHC1

Oxalato de 1-[2-[1-(3,4-
diclorofenil)-5-metil-1H-1, 2, 4-

triazol-3-

Compuesto C relacionado

con flurazepam
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ilsulfanil]etil]piperidina

Diclorhidrato de 1-[2-benciloxi-
1(R)-feniletil]-4-

ciclohexilpiperazina

Fluspirileno

Clorhidrato de 1-[3-(2-0ox0-3~-
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

GR 89696 Fumarato

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

iloxi]etil]piperazin-1-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-

Halofantrina HC1
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trimetilpiperidina

l1-Bencil-3-metoxi-3’,4'—-
dihidroespiro(piperidin-4,1’-

tieno[3,2-c]pirano)

HEAT HC1

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
fenil-2(E)-

l-bencil-4-[3-

propeniloximetil]piperidina

IBZM, S(-)-

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"'—-

piperidina]

Tartrato de ifenprodil

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 l-hidroxi-1'-(2-
feniletil)espirol(l,2,3,4-
tetrahidronaftalen-2,4'-

piperidina]

Isoxsuprina HC1
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Oxalato de l-metil-4-[2-(4-
fenilpiperidin-1-il)etil]-4,5,6,7-
tetrahidro-1H-indazol

Sal de fumarato de

ketotifeno

Oxalato de l1-fenil-3-(l-propil-
1,2,5,6-tetrahidropiridin-3-il1)-1-

propanona-oxima

L-693.403 Maleato

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

Levetimida HC1l, R(-)

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

illpropidnico

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

1-il]lpropoxi]-9H-carbazol

Lomerizina diHC1

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

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

Succinato de loxapina

2-[N-[2-(3,4-Diclorofenil)etil]-N-

metilaminometil]-1l-etilpirrolidina

LY-53.857 Maleato

Ester etilico del &cido 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-c]piridina

Mazindol

Maleato de 2-cloro-11-(4-

metilpiperazino)dibenz[B,F]oxepina

MDL 12.330A HC1

Clorhidrato del éster etilico del | Sal de 1,5-
dcido 3-(l-bencil-2r, 3c,4t- | naftalendisulfonato de
trimetilpiperidin-3t-il)propidénico | mebhidrolina

Clorhidrato de 3-(3-cloro—-4—- | Meclizina HCL1
ciclohexilfenil)-1-

(hexahidroazepin-1-i1)-1(Z2) -

propeno; clorhidrato de 1-[3-(3-
cloro-4-ciclohexilfenil)-2(Z) -

propenillhexahidroazepina

Oxalato de 3-(4-metilfenil)-5-(1- |Mefloquina HC1
propil-1,2,5,6-tetrahidropiridin-

3-il)isoxazol

3-(N-Bencil-N-metilamino)-1-(4- Meprilcaina HC1
nitrofenil)piperidina

Yoduro de 3,3’— | Besilato de
dietiltiacarbocianina mesoridazina
3-[1-(Benzociclobutan-1- Metanosulfonato de
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ilmetil)piperidin-4-il]-6-fluoro- metafit
1,2-benzisoxazol
3-[2-(2-Adamantil)etil]-3- Metafit

azabiciclo[3.2.2]nonano

3-[3-(4-Metilfenil)isoxazol-5-11]-
l-propil-1,2,5,6-

tetrahidropiridina

Bromuro de metantelina

3a,6-Epoxi-2-[2-(4-
fluorofenil)etil]-2,3,3a,6,7, 7a-

hexahidro-1H-isoindol

Metdilazina

3a,6-Epoxi2—-[2-(4-

fluorofenil)etil]perhidroisoindol

Mesilato de metiotepina

Sal de difeniletilamina del &cido

3-mercapto-2-metilpropanoico

Metixeno HC1

Monoclorhidrato de 3-fenil-1-(1- | Violeta de metileno
propil-1,2,5,6-tetrahidro-3- 3Rax HC1

piridil) -1-propanona-oxima

Bencilato 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 HC1l
fenilamino)-ciclohexilmetilico del

dcido 4-(1H-indol-4-il)-piperazin-

l-carboxilico

Ester 2-tiofen-2-il-etilico del | L-Tartrato de Morantel
acido 4—(2-terc-butilsulfanil- | hidrdgeno

bencil)-piperazin-l-carboxilico

Ester 1-(2-fluoro-bencil) -

piperidin-2-ilmetilico del 4&acido

4-(3,5-dimetoxi-fenil)-piperazin-

MR 16728 HC1
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l-carboxilico

Ester 1-(2-fluoro-5-metoxi- | MT-210
bencil)-piperidin-3-ilmetilico del

dcido 4—(3-nitro-5-sulfamoil-
tiofen-2-il)-piperazin-1-

carboxilico

4-(4-Bencilpiperazin-1-ilmetil)-7- | Clorhidrato de N-(2-

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

adamantil)-N-[2-(2-

adamantil)etil]-N-

metilamina
Diclorhidrato de 4-(4-bromofenil)- | Fumarato del éster
5-[2-(dihexilamino)etil]tiazol-2- isobutilico del dcido
amina N-[1-(2-
indanil)piperidin-4-
il]-N-metilcarbdmico
Oxalato de 4-(4-fluorobenzoil)-1-|N-[1-[4-Metoxi-3-(2-

(4-fenilbutil)piperidina

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 4&cido 4-
(5-trifluorometil-piridin-2-i1l) -

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]metanosulfonam

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

hexahidro-1H-isoindol

Nl-(l-Adamantil)-N2-(2-

metilfenil)acetamidina

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

ilmetoxi]benzonitrilo

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

N1,N2,N2-trimetil-1,2-

etanodiamina
Acido 4-[1-(4-clorobencil)-4-| Sal de oxalato de
(bencilpiperidin-4-il]-2-hidroxi- nafronilo
4-oxobut—-2-enoico
4-[1-(4-Fluorofenil)-1- Naftifina

hidroximetil]-1-[3-(4-

fluorofenoxi)propil]piperidina

Clorhidrato de 4-12-
(dipropilamino)etil]-2-(2-

feniletoxi)anisol

Naftopidil diHC1

Clorhidrato de 4-[2-
(dipropilamino)etil]-5, 8-

dimetilcarbazol

Mesilato de naltriben

4-[2-[1-(3,4-Diclorofenil)-5-
metil-1H-pirazol-3-

iloxi]etil]lmorfolina

NE-100

Fumarato de 4-12-11-
(ciclopropilmetil)piperidin-4-

illJacetil]benzonitrilo

Nefazodona

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

il]lbenzonitrilo

N-Etil-N-[2-(1-
piperidinil)etil] -N-[2-
[4-
(trifluorometoxi) fenil]

etil]amina

Diclorhidrato de 4—[N-[2-[N"—-(4-

Nicergolina
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fluorobencil)-N’-metilamino]etil]-
N-metilamino]-1-(4-fluorofenil)-1-

butanona

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

carboxilico

Nilidrina HC1

Clorhidrato de 4-metoxi-1-[2-(4-
fenilpiperazin-1-il)etil]-6H-

dibenzo[b,d]pirano

Maleato de

octoclotepina, (%*)-

4-Metoxi-N-[1-(7-metoxi-
benzo[1l,3]dioxol-5-ilmetil) -
pirrolidin-3-il] -

Bencenosulfonamida

Oxamniquina

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-

Nitrato de oxiconazol
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feniletil)piperidin-1-il]etil]-

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

6-[2-(4-Bencilpiperidin-1- Clorhidrato de
il)etil]-3-metilbenzotiazol-2(3H)- | panamesina
ona

6-[2-[4-(2-Feniletil)piperidin-1- Panaxatriol
illetil]-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-

tiazepina

Clorhidrato de T7-[3-[4-(4- | p-

fluorobenzoil)piperidin-1-

il]propoxi]—-4H-1-benzopiran-4-ona

Clorobenzhidrilpiperazi

na

9-[4-({[4'-(Trifluorometil)-1,1"-
bifenil-2-
illcarbonil}amino)piperidin-1-il]-
N-(2,2,2-trifluorocetil)-9H-

fluoren-9-carboxamida

Sulfato de penbutolol

9-Hidroxi-2,3,6,7,7a,8,12b,12c- Isetionato de

octahidro-1H, 5H-nafto[1l, 2, 3— pentamidina

ijlguinolizina

Maleato de acetofenazina Metanosulfonato de
pergolida

Acrinol Perospirona

Ajmalina Metanosulfonato de
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fenamilo

Alaproclato HC1

Fenosafranina HC1

Aloe—-Emodina Piboserod
Hidrato de sal alprenolol D- | Pimozida
tartrato

Alprenolol HC1

Cloruro de pinacianol

AMI-193

Pindobind, (+/-)-

Aminobenzotropina

Piperacetazina

Amiodarona HC1

Piperidolato HC1

Amodiagquina HC1 Pirenperona

Amorolfina HCL PPHT HC1l, (%)-

Amoxapina Sal de prenilamina
lactato

AN2/AVex-73; AE-37; ANAVEX 2-73; |Sal de metanosulfonato

N-(2,2-difeniltetrahidrofuran-3-

ilmetil)-N,N-dimetilamina

de pridinol

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

ilmetil)-N,N-dimetilamina

Prociclidina HC1

Anavex 19-144;

AN19/AVex-144

AE-37met;

Sal de hemisulfato

proflavina

de

Anavex 7-1037

Propafenona HC1

Metilbromuro de anisotropina

Proparacaina HC1

Anpirtolina

Propiomazina

ARC 239 DiHC1

Protoquilol

Auramina O HCL

Protriptilina HC1

Azaperona

Maleato de pirilamina

Maleato de azatadina

Pirimetamina
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Azelastina HCL

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

dicarboxilico

Sulfato de bametdan

Pamoato de pirvinio

BD 1008 DiHBr

Fumarato de quetiapina

BD-1063

Quinacrina HC1

Benextramina TetraHCl

Rojo de quinaldina

Benfluorex HC1

Dimaleato de quipazina

Benidipina HC1 Maleato de quipazina,
6-nitro-
Benoxatian HCL1 Raloxifeno

Fosfato de benproperina

Rimantadina HCL1

Bromuro de benzododecinio

Clorhidrato de rimcazol

Benzofetamina HC1

Risperidona

Mesilato de benzotropina

Ritanserina

Hidroxinaftoato de befenio

Ritodrina HCL

Bepridil HC1

RS 23597-190 HC1

Cloruro de berberina

RS 67333 HC1

Betaxolol HC1

RS 67506 HC1

Bifemelano Safranina O HCL1
BMY 7378 DiHCL1 Salmeterol
Malonato de bopindolol SB203186

Maleato de BP 554

SCH-23390 HC1l, R(+)-

Bromhexina HCL

Nitrato de sertaconazol
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Bromodifenhidramina HC1

Sertindol

Bromperidol

Sertralina

Maleato de bromfeniramina

Sibutramina HCL

BTCP HC1

Clorhidrato de

siramesina

Buclizina HCL

SKF-525A HC1

Buflomedil HCL1

SKF-96365 HC1

Bupropiona HC1l

SNC 121

Buspirona HC1

Espiperona HC1

Sulfato de butacaina

T-226296

Butaclamol HC1l, (%)-

Maleato de tegaserod

Butenafina HC1

Terbinafina HC1

Nitrato de butoconazol

Terconazol

BW 723C86 HC1

Terfenadina

Citrato de carbetapentano

Compuesto A relacionado

con terfenadina

Maleato de carbinoxamina

Mesilato de tetrindol

Carpipramina DiHCl DiH20 Malato de
tietilperazina

Carvedilol Maleato de tioperamida

Cefapirina benzatina Tioproperazina

Maleato de CGS-12066A Tioridazina

Cloroprocaina HC1 Tiotixeno

Maleato de clorfeniramina

Tiotixeno, (E)-

Clorfenoxamina HC1

Bromuro de tonzonio

Clorprotixeno

Compuesto A relacionado

con tioconazol
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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

Trans-U-50488

metanosulfonato, (*)-
cis—-2-(Ciclopropilmetil)-7-(4- Cloruro de
fluorobenzoil)perhidropirido[l, 2—- tridihexetilo

alpirazina

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

3a,4,7,7Ta-tetrahidroisoindolina

Trifluoperazina HC1

Hidrato de cisaprida

Trifluperidol HC1

Citalopram HBr

Trihexifenidil HC1

Fumarato de clemastina

Hemi-L-tartrato de

trimeprazina

Clemizol HCL

Maleato de trimipramina

Clenbuterol HC1

Tripelenamina HC1

Bromuro de clidinio

Triprolidina HC1

Clobenpropit 2HBr

Isdémero Z de

triprolidina HC1

Clofazimina 3,5-Dimetilbenzoato de
tropanil
Tosilato de clofilio 2—-(4-

clorofenoxi)butanoato,

maleato de tropina

Citrato de clomifeno

U-50488 HC1l, (-)-




10

15

20

25

41

Compuesto A relacionado con | U-62066

clomifeno

Clomipramina UH 232 maleato, (+)-

Cloperastina HC1 Vesamicol HC1

Clorgilina HC1 Vinpocetina

Clozapina W-7 HC1

Conesina WB-4101 HC1

Preferiblemente, la tabla anterior también incluye

haloperidol reducido. Haloperidol reducido es un metabolito

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

Los expertos en la técnica conocen ejemplos bien conocidos
de métodos de produccidén de un profarmaco de un compuesto activo
dado (por ejemplo en Krogsgaard-Larsen et al., Textbook of
Drugdesign and Discovery, Taylor & Francis (abril de 2002)).

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

En una realizacidén preferida, R; en los compuestos de
férmula (I) se selecciona 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 preferida de la invencidén, Rs; y Ry
en los compuestos de fdérmula (I) se sittan en las posiciones
meta y para del grupo fenilo y, preferiblemente, se seleccionan
independientemente de haldégeno vy alquilo sustituido o no

sustituido.
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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 sustituidos (por ejemplo, pueden 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.

Ademéds, en los compuestos de férmula (I), se prefieren en
el contexto de la presente invencidén realizaciones en las que n
se selecciona de 2, 3, 4, mds preferiblemente n es 2.

Finalmente, en otra realizaciédn, se prefiere en los
compuestos de férmula (I) que Rs vy Rg sean, cada uno
independientemente, alquilo Ci, o Jjunto con el 4&tomo de
nitrégeno al que estdn unidos formen un grupo heterociclilo
sustituido o no sustituido, en particular un grupo elegido entre
grupo morfolinilo, piperidinilo y pirrolidinilo. Mas
preferiblemente, Rs yv Rs juntos forman un grupo morfolin-4-ilo.

En variantes preferidas de la invencién, el ligando sigma
de férmula (I) se selecciona de:

[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]-1H-pirazol

[4] 1-(3,4-Diclorofenil)-5-metil-3-[3-(pirrolidin-1-
il)propoxi]-1H-pirazol

[5] 1-{2-[1-(3,4-Diclorofenil)-5-metil-1H-pirazol-3-
iloxiletil}piperidina

[6] 1-{2-[1-(3,4-Diclorofenil)-5-metil-1H-pirazol-3-
iloxi]etil}-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-

iloxiletil}-4-metilpiperazina
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[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]-1H-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-

iloxi]etil}-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-p
irazol

[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]lbutil}morfolina

[23] 1-(3,4-Diclorofenil)-5-metil-3-[4-(pirrolidin-1-
il)butoxi]-1H-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
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[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-
iloxilbutil}—-4-fenilpiperidina

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

[30] 2-{4-[1-(3,4-Diclorofenil)-5-metil-1H-pirazol-3-
iloxilbutil}-1,2,3,4-tetrahidroisoquinolina

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

[32] 2-[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-
iloxi]etil}-1,2,3,4-tetrahidroisoquinolina

[37] 4-{2-[1-(3,4-Diclorofenil)-1H-pirazol-3-
iloxi]letil}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-

iloxiletil}piperazina
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[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

[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
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[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-
iloxi]letil}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-
iloxi]etil}piperidina

[66] 5-Metil-1-(naftalen-2-il1)-3-[2-(pirrolidin-1-
il)etoxi]-1H-pirazol

o sus solvatos, profarmacos, isdbébmeros o sales
farmacéuticamente aceptables.

En una variante méds preferida de la invencidn, el ligando
sigma de férmula (I) es
4-{2-[5-metil-1-(naftalen-2-il)-1H-pirazol-3-iloxiletil}-
morfolina. Este compuesto particular se denomina en los ejemplos
de la presente invencidén compuesto 63.

Los compuestos de férmula (I) y sus sales o solvatos pueden
prepararse tal como se da a conocer en la solicitud previa
W02006/021462.

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

En otra realizacién de la invencidén, se prefiere que en el
compuesto de férmula (II), al menos uno de R; a R; sea hidrdgeno.
En otra realizacidén de 1la invencidén, se prefiere que en el
compuesto de fdérmula (II), al menos uno de R; a R; sea haldgeno.
En otra realizacidén, se prefiere que dos de R; a R; sean
hidrdégeno o haldgeno, siendo el uUltimo preferiblemente cloruro.

En otra realizacidén, R; en los compuestos de férmula (II)
es preferiblemente un alquilo inferior, mds preferiblemente es
metilo.

En una realizacidén en los compuestos de fdérmula (II), Rs y
Rs son independientemente un alquilo, méas preferiblemente un

algquilo C;—-Cs, incluso mads preferiblemente etilo o isopropilo.
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En otra realizacidén en los compuestos de fdérmula (II), Rs y
Ry forman, junto con el nitrdégeno el que estan unidos, un grupo
heterociclilo sustituido o no sustituido, seleccionado
preferiblemente de pirrolidina, piperidina, azepan y morfolina.
Ademds, en una realizacién preferida en los compuestos de
férmula (II), n es 1, 2, 3, 4 &6 5.
Compuestos preferidos de férmula (II) son los siguientes:
[67] 4-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltioetil]lmorfolina;
[68] 1-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-tioetil]piperidina;
[69] 1-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-tioetil]pirrolidina;
[70] 2-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-tio]-N,N-diisopropil-etanamina;
[71] 2-[1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-tio]-N,N-dietil—-etanamina;
[72] 1-[2-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-tio)etill]azepan;
[73] 4-[3-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)propil]-morfolina;
[74] 1-[3-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-tio)propil]-4-pirrolidina;
[75] 1-[3-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)propil]-4-fenilpiperidina;
[76] 1-[4-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-tio)butil]-4-fenilpiperidina;
(771 4-[4-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-tio)butil]lmorfolina;
(78] 1-[5-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)pentil]piperidina;
[79] 4-[5-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)pentil]lmorfolina;
[80] 1-[5-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-

iltio)pentil]lpirrolidina;
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[81] 1-[2-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-sulfinil)etil]pirrolidina;

[82] 4-[2-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-sulfinil)-etil]-morfolina;

[83] 2-[2-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
ilsulfinil]-N,N-diisopropiletanamina;

[84] 1-[4-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
ilsulfinil)butil]-4-fenilpiperidina;

[85] 1-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
ilsulfonil]etilpirrolidina;

[86] 2-[1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-sulfonil]-N,N-dietiletanamina;

[(87] 4-[4-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
il-sulfonil)-butil]-morfolina;

[88] 1-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iloxi)etil]piperidina;

[89] 2-[1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iloxi]-N,N-dietiletanamina;

[90] 1-[2-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iloxi)etil]pirrolidina;

[91] 4-[2-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iloxi)etil]lmorfolina;

[92] 2—-(5-metil-1-fenil-1H-1,2,4-triazol-3-iloxi) -

N, N-dietiletanamina;

[93] 1-[2-(5-metil-1-fenil-1H-1,2,4-triazol-3-
iloxi)etil]pirrolidina;

[94] 4-[2-(5-metil-1-fenil-1H-1,2,4-triazol-3-
iloxi)etil]lmorfolina;

[95] 1-[2-(5-metil-1-fenil-1H-1,2,4-triazol-3-
iloxi)etil]piperidina;

[96] 4-[4-(5-metil-1-fenil-1H-1,2,4-triazol-3-
iloxi)butil]morfolina;

[97] 1-[2-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-

iltio)etil]-4-metilpiperidina;
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[98] 4-[2-(5-metil-1-fenil-1H-1,2,4-triazol-3-
iltio)etil]morfolina;

[99] 4-[2-(1-(4-clorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)etil]morfolina;

[100] N—[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)etil]-N,N-diisopropilpropan-2-amina;

[101] 1-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)etil]piperidina;

[102] 4-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3—
iltio)etil]morfolina;

[103]1 4-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3—
iltio)etil]pirrolidina;

[104] 2-[1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio]-N,N-dietiletanamina;

[105] 4-[1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio]-N,N-dietilbutan-1l-amina;

[106] 1-[4-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)butil]piperidina;

[107] 1-[4-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)butil]pirrolidina;

[108] 2-[1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
ilsulfinil]-N,N-dietiletanamina;

[109] 1-[2-(1-(3-clorofenil)—-5-metil-1H-1,2,4-triazol-3—
il-sulfinil)etil]pirrolidina

[110] 1-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-
il-sulfinil)etil]morfolina

[111] 1-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-
il-sulfinil)etil]-N,N-dietilamina;

[112] 1-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3—
il-sulfonil)etil]pirrolidina

[113] 1-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3—
il-sulfonil)etil]-N,N-diisopropilamina;

[114] 1-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3—

il-sulfonil)etil]—-N,N-dietilamina;
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o una sal, isdbmero, profdarmaco o solvato farmacéuticamente

aceptable del mismo.

Adicionalmente, en otra realizacidén preferida de
invencién el compuesto de fdérmula (II) es una sal oxdlica
mismo.

Sales preferidas de los compuestos de férmula II son
siguientes:

[115] oxalato de
4-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-iltio-—
etil]morfolina;

[116] oxalato de
1-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-11-
tio)etil]piperidina;

[117] oxalato de
1-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-il-tio-
etil]pirrolidina;

[118] oxalato de
2-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-il-tio]-
N,N-diisopropil—-etanamina;

[119] oxalato de
2-[1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-il-tio]-
N,N-dietil—-etanamina;

[120] oxalato de
1-[2-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-11-
tio)etil]azepan;

[121] oxalato de
4-[3-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)propillmorfolina;

[122] oxalato de
1-[3-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-i1-
tio)propil]-pirrolidina;

[123] oxalato de
1-[3-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)propil]-4-fenilpiperidina;

la
del

las
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[124] oxalato de
1-[4-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-11-
tio)butil]-4-fenilpiperidina;

[125] oxalato de
4-[4-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-11-
tio)butil]morfolina;

[126] oxalato de
1-[5-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)pentil]piperidina;

[127] oxalato de
4-[5-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)pentil]-morfolina;

[128] oxalato de
1-[5-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)pentil]lpirrolidina;

[129] oxalato de
4-12-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iloxi)etil]morfolina;

[130] clorhidrato de
4-12-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-iltio)-
etil]lmorfolina.

[131] oxalato de
1-[2-(1-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)etil]-4-metil-piperidinio;

[132] oxalato de 4-[2-(5-metil-1-fenil-1H-1,2,4-triazol-3-
iltio)etil]lmorfolinio;

[133] oxalato de
4-[2-(1-(4-clorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)etil]morfolinio;

[134] oxalato de
N-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)etil]-N,N-diisopropilpropan—-2—-aminio

[135] oxalato de
1-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-

iltio)etil]piperidinio
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[136] oxalato de
4-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)etil]lmorfolinio;

[137] oxalato de
4-[2-(1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio)etil]pirrolidinio

[138] oxalato de 2-[1-(3-clorofenil)-5-metil-1H-1,2,4-triazol-3-
iltio]-N,N-dietiletanaminio.

En una variante méds preferida de la invencidén, el ligando
sigma de férmula (II) es oxalato de
4-[2-(3,4-diclorofenil)-5-metil-1H-1,2,4-triazol-3-iltio-etil]-
morfolina.

Los compuestos de férmula (II) pueden prepararse tal como
se da a conocer en la solicitud previa W02008/055932.

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

En otra realizacidén de la invencidén, se prefiere que en el
compuesto de fdérmula (III) R, sea preferiblemente hidrdgeno o
alquilo; mds preferiblemente hidrdgeno.

En el compuesto de férmula (III) también se prefiere que m
sea 1 6 2, y también que n sea 0 & 1.

Ademéds, en el compuesto de férmula (III) también se
prefiere que R; y R; sean o bien hidrdégeno o bien alquilo; mas
preferido o bien hidrégeno o bien metilo; y lo mas preferido que
ambos sean hidrdgeno.

Ademéds, se prefiere que en el compuesto de férmula (III) R;
se seleccione del grupo formado por alquilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido,
heterociclilo sustituido o no sustituido y arilo sustituido o no
sustituido; mds preferido alquilo sustituido o no sustituido,
cicloalquilo no sustituido, arilo no sustituido y heterociclico
aromdatico; y lo mas preferido, metilo, t-butilo, ciclohexilo vy

fenilo.
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Ademds, también se prefiere que Rs y Rg juntos formen un

heterociclilo sustituido o no sustituido que tiene de 3 a 7

dtomos en el anillo, en particular morfolin-4-ilo,
2,6—-dimetilmorfolin-4-ilo, piperidin-1-ilo,
4-fenilpiperidin-1-ilo, 3-fenilpiperidin-1-ilo,
4-bencilpiperazin-1-ilo, 4-fenil-piperazin-1-ilo,

2—-[espiro[isobenzofuran-1(3H),4’'-piperidin]-1'-ilo,

azepan—-1-ilo, 1,2,3,4-tetrahidro-isoquinolin-2-ilo,
pirrolidin-1-ilo, 3-fenil-pirrolidin-1-ilo, isoindolin-2-ilo o
imidazol-1-ilo; especialmente cuando R, es hidrdégeno, m es 1 y n
es 1; mds especialmente cuando R; y R; son ambos hidrégeno; vy
incluso mds especialmente cuando R; es fenilo sustituido o no
sustituido. Se obtienen buenos resultados cuando Rs es bencilo y
R¢ es metilo.

Las realizaciones y preferencias anteriores para R; a Rg,
n, m y la linea discontinua ---—- pueden combinarse para dar
compuestos preferidos adicionales.

Los compuestos individuales particulares de la invencién
que se encuentran bajo la férmula (III) incluyen los compuestos
enumerados a continuacidn:

[139] 4,5,6, 7T-tetrahidro-4—-(2- (morfolin-4-il)etil)-1-fenil-1H-ind
azol,

[140] oxalato de

4,5,6, 7-tetrahidro-4-(2- (morfolin-4-il)etil)-1-fenil-1H-indazol,
[141] 1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2-(4-
fenilpiperidin-1-il)etil)-1H-indazol,

[142] oxalato de 1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro—-4—-(2-(4-
fenilpiperidin-1-il)etil)-1H-indazol,

[143] (E)-4,5,6, 7-tetrahidro-4-(2—- (morfolin-4-il)etiliden)-1-
fenil-1H-indazol,

[144] 1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2—-(morfolin-
4-il)etil)-1H-indazol,

[145] oxalato de

1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2- (morfolin-4-
il)etil)-1H-indazol,
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[146] 4,5,6, 7T-tetrahidro-1-fenil-4—-(2-(4-fenilpiperidin-1-
il)etil)-1H-indazol,

[147] oxalato de
4,5,6,7-tetrahidro-1-fenil-4-(2-(4-fenilpiperidin-1-
il)etil)-1H-indazol,

[148] 4—-(2—-(4-bencilpiperazin-1-il)etil)-4,5,6, 7-tetrahidro-1-fen
il-1H-indazol,

[149]1 4,5,6, 7T-tetrahidro-1-fenil-4-(2-[espiro[isobenzofuran—
1(3H),4’-piperidin]-1"-il]etil)-1H-indazol,

[150] oxalato de
4,5,6,7-tetrahidro-1-fenil-4-(2-[espiro[isobenzofuran—
1(3H),4'-piperidin]-1'-il]-etil)-1H-indazol,

[151] 4,5,6, 7T-tetrahidro-1-fenil-4-(2-(piperidin-1-il)etil) -
1H-indazol,

[152] oxalato de
4,5,6,7-tetrahidro-1-fenil-4-(2-(piperidin-1-il)etil) -
1H-indazol,

[153] (E)-4-(2-(azepan-1-il)etiliden)-4,5,6,7-tetrahidro-1-
fenil-1H-indazol,

[154] oxalato de

(E)—-4-(2-(azepan-1-il)etiliden)-4,5,6, 7-tetrahidro-1-fenil-
1H-indazol,

[155] (E)-4,5,6,7-tetrahidro-1-fenil-4-(2-(4-fenilpiperidin-1-il)
etiliden)-1H-indazol,

[156] (E)-4,5,6,7-tetrahidro-1-fenil-4-(2-
[espiro[isobenzofuran-1(3H),4’'-piperidin]-1"-il1]-
etiliden)-1H-indazol,

[157] oxalato de
(E)-4,5,6,7-tetrahidro-1-fenil-4-(2-[espiro[isobenzofuran-
1(3H),4’'-piperidin]-1'-il]etiliden)-1H-indazol,

[158] (E)-4,5,6, 7-tetrahidro-1-fenil-4-(2-(4-fenilpiperazin-1-1i1l)
etiliden)-1H-indazol,

[15911,2,3,4-tetrahidro-2-((E)-2-(6, 7-dihidro-1-fenil-1H-

indazol-4(5H)-iliden)etil)isoquinolina,



10

15

20

25

30

55

[160] oxalato de
1,2,3,4-tetrahidro-2-((E)-2-(6, 7-dihidro-1-fenil-1H-indazol-

4 (5H)-iliden)etil)isoquinolina,

[161] (E)-4,5,6,7-tetrahidro-1-fenil-4-(2-(3-fenilpiperidin-1-il)

etiliden)-1H-indazol,

[162] (E)-4,5,6, 7T-tetrahidro-1-fenil-4-(2-(3-fenilpirrolidin-
1-il)etiliden)-1H-indazol

[163] oxalato de
(E)-4,5,6,7-tetrahidro-1-fenil-4-(2-(3-fenilpirrolidin-1-
il)etiliden)-1H-indazol,

[164] (E)-4,5,6, 7-tetrahidro-4-(2-(isoindolin-2-il)etiliden) -
l-fenil-1H-indazol,

[165] (E)-4,5,6,7-tetrahidro-1-fenil-4-(2- (piperidin-1-
il)etiliden)-1H-indazol,

[166] 1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2—-(4-

fenilpiperazin-1-il)etil)-1H-indazol,

[167] oxalato de 1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4—-(2-(4-

fenilpiperazin-1-il)etil)-1H-indazol,
[168] 1,4,5,6-tetrahidro-4-(2- (morfolin-4-il)etil)-1-

fenilciclopentalc]pirazol,

[169] oxalato de 1,4,5,6-tetrahidro-4—-(2- (morfolin-4-il)etil)-1-

fenilciclopentalc]pirazol,

[170] 4,5,6, 7T-tetrahidro-1-fenil-4-(2-(4-fenilpiperazin-1-
il)etil)-1H-indazol,

[171] oxalato de
4,5,6,7-tetrahidro-1-fenil-4-(2-(4-fenilpiperazin-1-il)etil) -
1H-indazol,

[172] 2—(2-(1,4,5,6-tetrahidro-1-fenilciclopental[c]lpirazol-4-
il)etil)isoindolina,

[173] oxalato de
2-(2-(1,4,5,6-tetrahidro-1-fenilciclopentalc]pirazol-4-
il)etil)isoindolina,
[174]11,4,5,6-tetrahidro-1-fenil-4-(2-(4-fenilpiperidin-1-

il)etil)ciclopentalc]-pirazol,
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[175]11,4,5,6-tetrahidro-1-fenil-4-(2-(piperidin-1-
il)etil)ciclopentalc]pirazol,

[176] 1,4,5,6-tetrahidro-1-fenil-4—-(2-(4-fenilpiperazin-1-
il)etil)ciclopentalc]pirazol,
[177]11,4,5,6-tetrahidro-1-fenil-4-(2-(pirrolidin-1-
il)etil)ciclopentalc]pirazol,

[178] oxalato de 1,4,5,6-tetrahidro-1-fenil-4-(2-(pirrolidin-1-
il)etil)ciclopenta[c]pirazol,

[179] 4—(2—(4-bencilpiperazin-1-il)etil)-1,4,5,6-tetrahidro-1-fen
ilciclopentalclpirazol,

[180] dioxalato de
4-(2-(4-bencilpiperazin-1-il)etil)-1,4,5,6-tetrahidro-1-
fenilciclopentalc]pirazol,
[181]1,2,3,4-tetrahidro-2-(2-(1,4,5,6-tetrahidro-1-
fenilciclopentalc]pirazol-4-il)etil)-isoquinolina,

[182] oxalato de 1,2,3,4-tetrahidro-2-(2-(1,4,5,6-tetrahidro-1-
fenilciclopentalc]pirazol-4-il)etil)-isoquinolina,

[183] 4—(2-(1H-imidazol-1-1l)etil)-1,4,5,6-tetrahidro-1-
fenilciclopentalc]pirazol,

[184] cis-1,4,5,6-tetrahidro-4-(2-(2,6-dimetilmorfolin-4-
il)etil)-1-fenil-ciclopentalc]pirazol,

[185] oxalato de
cis-1,4,5,6-tetrahidro-4-(2-(2,6-dimetilmorfolin-4-il)etil)-1-fe
nil-ciclopentalclpirazol,

[186] cis—-4,5,6, 7-tetrahidro-4-(2-(2,6-dimetilmorfolin-4-
il)etil)-1-fenil-1H-indazol,

[187] oxalato de
cis-4,5,6,7-tetrahidro-4-(2-(2,6-dimetilmorfolin-4-il)etil)-1-fe
nil-1H-indazol,
[188]1,4,5,6-tetrahidro-1-fenil-4-(2-[espiro[isobenzofuran-
1(3H),4’'-piperidin]-1’-il]-etil)ciclopentalc]pirazol,

[189] oxalato de
1,4,5,6-tetrahidro-1-fenil-4-(2-[espiro[isobenzofuran—

1(3H),4’'-piperidin]-1’-il]-etil)ciclopentalc]pirazol,
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[190] N-bencil-2-(1,4,5,6-tetrahidro-1-
fenilciclopentalc]pirazol-4-il)-N-metil-etanamina,
[191] mezcla diastereomérica de
1,4,5,6-tetrahidro-1-fenil-4-(2-(3-fenilpiperidin-1-

il)etil)ciclopentalc]pirazol,

[192] N-bencil-2-(4,5,6, 7-tetrahidro-1-fenil-1H-indazol-4-i1)-N-m

etiletanamina,

(193] 4,5,6, 7-tetrahidro-4-(2-(isoindolin-2-il)etil)-1-fenil-
1H-indazol,

[194] oxalato de

4,5,6, 7-tetrahidro-4-(2-(isoindolin-2-il)etil)-1-fenil-1H-
indazol,

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

[196] 4,5,6, 7-tetrahidro-1-metil-4-(2-(4-fenilpiperidin-1-
il)etil)-1H-indazol,

[197] 4,5,6, 7T-tetrahidro-4-(2-(isoindolin-2-il)etil)-1-metil-
1H-indazol,

[198] oxalato de

4,5,6, 7-tetrahidro-4-(2-(isoindolin-2-il)etil)-1-metil-1H-
indazol,

[199] N-bencil-2-(4,5,6, 7-tetrahidro-1l-metil-1H-indazol-4-
il) -N-metiletanamina,

[200] oxalato de

N-bencil-2-(4,5,6, 7-tetrahidro-1l-metil-1H-indazol-4-il) -

N-metiletanamina,

[201] 4,5,6, 7T-tetrahidro-1-metil-4-(2— (morfolin-4-il)etil)-1H-ind

azol,

[202] oxalato de

4,5,6, 7-tetrahidro-1-metil-4-(2- (morfolin-4-il)etil)-1H-indazol,

[203] 1-(4-fluorofenil)-4,5,6, 7-tetrahidro-4-(2- (morfolin-4-
il)etil)-1H-indazol,
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[204] oxalato de

1-(4-fluorofenil)-4,5,6, 7-tetrahidro-4-(2- (morfolin-4-
il)etil)-1H-indazol,

[205] cis-1-(4-fluorofenil)-4,5,6, 7-tetrahidro-4-(2-
(2,6-dimetilmorfolin-4-il)etil)-1H-indazol,

[206] oxalato de

cis-1-(4-fluorofenil)-4,5,6, 7-tetrahidro-4-(2-(2,6—-
dimetilmorfolin-4-il)etil)—-1H-indazol,

[207] N-bencil-2-(1-(4-fluorofenil)-4,5,6, 7-tetrahidro-1H-
indazol-4-il)-N-metil-etanamina,

[208] 1-(4-fluorofenil)-4,5,6, 7-tetrahidro-4-(2-(isoindolin-2-11)
etil)-1H-indazol,

[209] oxalato de

1-(4-fluorofenil)-4,5,6, 7-tetrahidro-4-(2-(isoindolin-2-
il)etil)-1H-indazol,

[210] 1-(4-fluorofenil)-4,5,6, 7-tetrahidro-4-(2-(4-
fenilpiperidin-1-il)etil)-1H-indazol,

[211] (+)-4,5,6, 7-tetrahidro-4-(2—- (morfolin-4-il)etil)-1-
fenil-1H-indazol,

[212] oxalato de

(+)-4,5,6,7-tetrahidro-4-(2- (morfolin-4-il)etil)-1-fenil-
1H-indazol,

[213] (-)-4,5,6, 7-tetrahidro-4-(2- (morfolin-4-il)etil)-1-
fenil-1H-indazol,

[214] oxalato de

(-)-4,5,6,7-tetrahidro-4-(2- (morfolin-4-il)etil)-1-fenil-
1H-indazol,

[215] oxalato de

(E)-4,5,6, 7-tetrahidro-4-(2- (morfolin-4-il)etiliden)-1-fenil-
1H-indazol,

[216] oxalato de
(E)-4,5,6,7-tetrahidro-1-fenil-4-(2-(piperidin-1-il)etiliden)-1H
—indazol,

[217] (E)-N-bencil-2-(6, 7-dihidro-1-fenil-1H-indazol-4 (5H) -

iliden)-N-metil-etanamina,



10

15

20

25

30

59

[218] oxalato de

(E) -N-bencil-2-(6, 7-dihidro-1-fenil-1H-indazol-4 (5H)-iliden) -
N-metil-etanamina,

[219] (E)-4,5,6, 7-tetrahidro-4-(2-(cis-2,6-dimetilmorfolin-4-
il)etiliden)-1-fenil-1H-indazol,

[220] oxalato de

(E)-4,5,6, 7T-tetrahidro-4-(2-(cis-2,6-dimetilmorfolin-4-
il)etiliden)-1-fenil-1H-indazol,

[221] (E)-1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2-
(cis-2,6-dimetilmorfolino-4-il)-etiliden)-1H-indazol,

[222] oxalato de

(E)-1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2-(cis-—
2,6-dimetil-morfolino-4-il)etiliden)-1H-indazol,

[223] (E)-1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2-
(morfolino—-4-il)etiliden)-1H-indazol,

[224] oxalato de

(E)-1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2- (morfolino—-4-il

)—etiliden)-1H-indazol,

[225] (E)-1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2-
(piperidin-1-il)etiliden)-1H-indazol,

[226] oxalato de

(E)-1-(3,4-diclorofenil)-4,5,6, 7-tetrahidro-4-(2-(piperidin-1-il

)—etiliden)-1H-indazol,

[227] (E)-4-(2—-(N,N-dietilamino)etiliden)-4,5,6, 7-tetrahidro-
l-fenil-1H-indazol,

[228] oxalato de

(E)-4-(2- (N, N-dietilamino)etiliden)-4,5,6, 7-tetrahidro-1-
fenil-1H-indazol,

[229] (E)—-4-(2-(4-ciclohexilpiperazin-1-il)etiliden)-4,5,6,7-
tetrahidro-1-fenil-1H-indazol,

[230] (E)—-4,5,6, 7-tetrahidro-4-(2-(4-metilpiperidin-1-
il)etiliden)-1-fenil-1H-indazol,

[231]1 4,5,6, 7T-tetrahidro-4—-(2-(4-metilpiperidin-1-il)etil)-1-

fenil-1H-indazol,
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[232] oxalato de
4,5,6,7-tetrahidro-4-(2-(4-metilpiperidin-1-il)etil)-1-fenil-
1H-indazol,

[233] oxalato de 1,4,5,6-tetrahidro-1-fenil-4-(2-(piperidin-1-
il)etil)ciclopentalc]pirazol,
[234]11,4,5,6-tetrahidro-1-fenil-4-[2-(tiomorfolin-4-
il)etil]ciclopenta[c]pirazol,

[235] oxalato de 1,4,5,6-tetrahidro-1-fenil-4-[2-(tiomorfolin—-4-
il)etil]ciclopentalc]pirazol,

[236] 1,4,5,6-tetrahidro-4—-(2-(4-metilpiperidin-1-il)etil)-1-
fenilciclopentalc]pirazol,

[237] oxalato de
1,4,5,6-tetrahidro-4-(2-(4-metilpiperidin-1-il)etil)-1-
fenilciclopentalc]pirazol,

[238] 1,4,5,6-tetrahidro-4-(2-(4-metilpiperazin-1-il)etil)-1-
fenilciclopentalc]pirazol,

[239] 4—(2-(4-ciclohexilpiperazin-1-il)etil)-1,4,5,6-
tetrahidro-l-fenilciclopentalc]pirazol,

[240] 4—-(2-(azepan-1-il)etil)-4,5,6, 7-tetrahidro-1-fenil-
1H-indazol,

[241] N-bencil-2-(l-terc-butil-4,5,6, 7-tetrahidro-1H-indazol-
4-il)-N-metiletanamina,

[242] 1-terc-butil-4,5,6, 7-tetrahidro-4-(2-(4-fenilpiperidin-
l1-il)etil)-1H-indazol,

[243] oxalato de

l-terc-butil-4,5,6, 7-tetrahidro-4-(2-(4-fenilpiperidin-1-
il)etil)-1H-indazol,

[244] (-)-N-bencil-2-(4,5,6, 7T-tetrahidro-1-metil-1H-indazol-4-1i1l)
-N-metiletanamina,

[245] (+)-N-bencil-2-(4,5,6, 7T-tetrahidro-1-metil-1H-indazol-4-1i1l)
-N-metiletanamina,

[246] N-(2—-(4,5,6, 7T-tetrahidro-1l-metil-1H-indazol-4-il)etil) -
N-metilciclohexanamina,

[247]1 4,5,6, 7T-tetrahidro-4-(2-(4-hidroxi-4-fenilpiperidin-1-
il)etil)-l1-metil-1H-indazol,
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[248] 4,5,6, 7T-tetrahidro-1-metil-4—-(2-(4-fenilpiperidin-1-
il)etil)-1H-indazol,

[249] N-bencil-2-(4,5,6, 7-tetrahidro-1-metil-1H-indazol-4-i1)-N-m
etiletanamina,

[250] 4,5,6, 7-tetrahidro-1-fenil-4-(2-[espiro[isobenzofuran-
1(3H),4’'-piperidin]-1’-il]-etil)-1H-indazol.

Aunqgque se enumeran los oxalatos, otras sales
farmacéuticamente aceptables también forman parte de este grupo
de compuestos preferidos.

En una variante méas preferida de la invencidén, el ligando
sigma de férmula (III) se seleccionan de:

[251] oxalato de

4-(2-(1-(4-fluorofenil)-4,5,6, 7-tetrahidro-1H-indazol-4-
il)etil)morfolina;

[252] oxalato de

4-(1-(2-(1-metil)-4,5,6, 7-tetrahidro-1H-indazol-4-
il)etil)piperidin—-4-il)benzonitrilo; y

[253] acetato de 1-(4-(7-((5-bromotiofen-2-il)metil)-5,6,7, 8-
tetrahidropirido[3,4-d]pirimidin-2-ilamino) fenil)etilo.

Los compuestos de férmula (III) pueden prepararse tal como
se da a conocer en la solicitud previa W02006/021463.

En una realizacidén particular de la presente invencidén, el
dolor desarrollado como consecuencia de la cirugia es dolor
superficial y/o profundo y por ejemplo es dolor neuropdtico
periférico, con neuralgia, alodinia, causalgia, hiperalgesia,
hiperestesia y/o hiperpatia.

En otro aspecto de la presente invencidén, el dolor
desarrollado como consecuencia de la cirugia tal como se definid
anteriormente en el presente documento estd acompafado de
neuropatia vy/o neuritis. Mas preferiblemente, el dolor es
hiperalgesia térmica o alodinia mecdnica.

“Dolor neuropdtico” se define por la IASP como “dolor
iniciado o provocado por una lesidén primaria o disfuncidén en el
sistema nervioso” (IASP, Classification of chronic pain, 2°

edicidédn, IASP Press (2002), 210). Para 1los fines de esta
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invencidén esta expresidédn debe tratarse como sindénimo de *“dolor
neurogénico” que se define por la IASP como “dolor iniciado o
provocado por una lesidén primaria, disfuncidén o perturbacidn
transitoria en el sistema nervioso central o periférico”. E1
dolor neuropdtico seguin esta invencidén se limita al dolor
neuropdtico resultante de una cirugia.

1.

Segun la IASP “alodinia” se define como “un dolor debido a
un estimulo que normalmente no provoca dolor” (IASP,
Classification of chronic pain, 2° edicién, IASP Press (2002),
210). Segun la IASP “dolor neuropdtico periférico” se define
como “un dolor iniciado o provocado por una lesidén primaria o
disfuncién en el sistema nervioso periférico” vy “dolor
neurogénico periférico” se define como “un dolor iniciado o
provocado por una lesidén primaria, disfuncidén o perturbacidn
transitoria en el sistema nervioso periférico” (IASP,
Classification of chronic pain, 2° edicién, IASP Press (2002),
213).

Segun la IASP “causalgia” se define como “un sindrome de
dolor urente sostenido, alodinia e hiperpatia tras una lesidn
nerviosa por traumatismo, a menudo combinado con disfuncidén
vasomotora y sudomotora y cambios trdéficos posteriores” (IASP,
Classification of chronic pain, 2° edicién, IASP Press (2002),
210) .

Segun la IASP “hiperalgesia” se define como “una respuesta
aumentada a un estimulo gue normalmente es doloroso” (IASP,
Classification of chronic pain, 2° edicién, IASP Press (2002),
211).

Segun la IASP “hiperestesia” se define como la
“sensibilidad aumentada a la estimulacidén, excluyendo 1los
sentidos” (IASP, Classification of chronic pain, 2° edicién,
IASP Press (2002), 211).

Segun la IASP “hiperpatia” se define como “un sindrome
doloroso caracterizado por una reaccidén andmalamente dolorosa a

un estimulo, especialmente un estimulo repetitivo, asi como un
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umbral aumentado” (IASP, Classification of chronic pain, 2°
edicidén, IASP Press (2002), 212).

La IASP indica la siguiente diferencia entre *“alodinia”,
“hiperalgesia” e *“hiperpatia” (IASP, Classification of chronic

pain, 2° edicién, IASP Press (2002), 212):

Alodinia Umbral reducido El modo de estimulo vy

respuesta difieren

Hiperalgesia | Respuesta aumentada La velocidad de
estimulo y respuesta es

la misma

Hiperpatia Umbral aumentado La velocidad de
Respuesta aumentada estimulo N respuesta
puede ser la misma o

diferente

Segun la IASP “neuralgia” se define como el *“dolor en la
distribucién de un nervio o nervios” (IASP, Classification of
chronic pain, 2" edicién, IASP Press (2002), 212).

Segun la IASP “neuritis” se define como la “inflamacidén de
un nervio o nervios” (IASP, Classification of chronic pain, 2°
edicidén, IASP Press (2002), 212).

"

Segun la IASP “neuropatia/neuritis” se define como “una
alteracién de la funcidén o cambio patoldgico en un nervio: en un
nervio mononeuropatia, en varios nervios mononeuropatia
miltiple, si es difusa y bilateral, polineuropatia” (IASP,
Classification of chronic pain, 2° edicién, IASP Press (2002),
212).

Tal como se 1indicé anteriormente, un aspecto de esta
invencién se refiere al uso del 1ligando sigma tal como se
definidé anteriormente para la fabricacién de un medicamento para
la prevencidén y/o el tratamiento del dolor desarrollado como
consecuencia de la cirugia.

Los aditivos o materiales auxiliares de wuna composicidén
farmacéutica segln la presente invencidén pueden seleccionarse

entre vehiculos, excipientes, materiales de soporte,
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lubricantes, cargas, disolventes, diluyentes, colorantes,
acondicionadores de aroma tales como azucares, antioxidantes,
aglomerantes, adhesivos, disgregantes, antiadherentes,
deslizantes y/o aglutinantes. En el caso de supositorios, esto
puede implicar ceras o ésteres de acidos grasos o conservantes,
emulsionantes vy/o vehiculos para aplicacién parenteral. La
seleccidén de estos aditivos y/o materiales auxiliares vy las
cantidades que van a usarse dependerdn de la forma de aplicacién
de la composicién farmacéutica.La composicién farmacéutica que
comprende el ligando sigma segun la invencidén puede adaptarse a
cualgquier forma de administracidén, puede ser por via oral o
parenteral, por ejemplo por via pulmonar, por via nasal, por via
rectal y/o por via intravenosa. Por tanto, la formulacidn segun

la invencidén puede adaptarse para aplicacidén por via tépica o

sistémica, particularmente para administracidn dérmica,
transdérmica, subcutéanea, intramuscular, intraarticular,
intraperitoneal, intravenosa, intraarterial, intravesical,

intradsea, intracavernosa, pulmonar, bucal, sublingual, ocular,

intravitrea, intranasal, percutédnea, rectal, wvaginal, oral,
epidural, intratecal, intraventricular, intracerebral,
intracerebroventricular, intracisternal, intramedular,

perimedular, intracraneal por medio de agujas o catéteres con o
sin dispositivos de bombeo, u otras vias de aplicaciédn.

Preparaciones adecuadas para aplicaciones por via oral son
comprimidos, pildoras, comprimidos oblongos, cdpsulas de
gelatina, gomas de mascar, capsulas, granulos, gotas o jarabes.

Preparaciones adecuadas para aplicaciones por via
parenteral son disoluciones, suspensiones, preparaciones secas
reconstituibles, aerosoles o pulverizaciones.

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

Las aplicaciones en la piel incluyen pomadas, geles,

cremas, lociones, suspensiones o emulsiones.
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La forma adecuada para aplicacidén por via rectal es por
medio de de supositorios.

Ademéds, la composicién puede presentarse en una forma
adecuada para 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 que padece dolor
postquirtrgico, o es probable que padezca dolor como resultado
de una operacidén quirurgica, que comprende administrar al
paciente que necesita un tratamiento o una profilaxis de este
tipo una cantidad terapéuticamente eficaz de un ligando sigma a
la frecuencia de tratamiento apropiada tal como se definid
anteriormente.

En algunas realizaciones, el dolor postquirtrgico incluye
uno o mas de: alodinia, hiperalgesia, dolor inducido
térmicamente, dolor inducido mecanicamente o dolor en reposo.
Por ejemplo, el dolor postquirtrgico puede incluir dolor
inducido mecdnicamente y/o dolor en reposo. En algunos casos, el
dolor postguirtrgico incluye dolor en reposo.

En ciertas realizaciones, se suprime, mejora y/o previene
la alodinia, y en algunas realizaciones, se suprime, mejora y/o
previene la hiperalgesia. En algunos casos, el dolor es dolor
crdénico. En otros casos, el dolor es proximal y/o cerca de uno o
mas sitio(s) de 1incisidn, herida o traumatismo externo. Los
aspectos adicionales de los métodos objeto incluyen métodos de
mejora y/o prevencidén del desarrollo o la evolucidén del dolor
postquirtirgico administrando los 1ligandos sigma objeto. En
ciertas realizaciones, el 1ligando sigma puede administrarse
antes de wuna actividad que probablemente de como resultado
incisidén, herida o traumatismo externo, tal como cirugia. Por
ejemplo, la formulacidén de emulsidén puede administrarse 30
minutos, 1 hora, 2 horas, 5 horas, 10 horas, 15 horas, 24 horas
o 1incluso mds, tales como 1 dia, varios dias, o incluso una
semana, dos semanas, tres semanas o mas antes de la actividad

que probablemente de como resultado incisién, herida o
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traumatismo externo, tal como antes de la cirugia. En otras
realizaciones, el ligando sigma puede administrarse durante y/o
tras la cirugia o actividad que da como resultado incisiédn,
herida o traumatismo externo. En algunos casos, el ligando sigma
se administra 1 hora, 2 horas, 3 horas, 4 horas, 6 horas, 8
horas, 12 horas, 24 horas, 30 horas, 36 horas, o mas, tras la
cirugia o actividad que da como resultado incisidén, herida o
traumatismo externo.

En una realizacién de la invencidén se prefiere que se use
el ligando sigma en cantidades terapéuticamente eficaces. E1
médico determinard 1la dosificacién de 1los presentes agentes
terapéuticos que serd la méds adecuada y variard segun la forma
de administracidén y el compuesto particular elegido y, ademas,
variard segun el paciente en tratamiento, la edad del paciente,
el tipo de dolor gque estd tratandose. Deseard generalmente
iniciar el tratamiento con pequefias dosificaciones
sustancialmente inferiores a la dosis o6ptima del compuesto vy
aumentara la dosificacidén mediante pequefios incrementos hasta
que se alcanza el efecto éptimo en las circunstancias. Cuando se
administra la composicién por via oral, se requeriran 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 gque se emplea generalmente con estos otros
agentes terapéuticos.

Por ejemplo, el régimen de dosificacidén que debe
administrarse al paciente dependerd 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, mds preferiblemente de 0,01 a 100
mg/kg y lo mds preferible de 0,01 a 50 mg/kg.
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Los siguientes ejemplos son meramente ilustrativos de
ciertas realizaciones de la invencidén y no puede considerarse

que la restrinjan de ninguna manera.

Ejemplos
Ejemplo 1. Sintesis de

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

morfolina (compuesto 63) y su sal de clorhidrato

O (0]
B B
HSC N’ Hsc N’
E—— .HCI

O HCI / EtOH O

Compuesto 63 Compuesto 63-HCI

El compuesto 63 puede prepararse tal como se dio a conocer
en la solicitud previa W02006/021462. Su clorhidrato puede
obtenerse segln el siguiente procedimiento:

Se disolvidé el compuesto 63 (6,39 g) en etanol saturado con

HC1l, se agitd entonces la mezcla durante algunos minutos y se
evapord hasta sequedad. Se cristalizd el residuo en isopropanol.
Las aguas madre de la primera cristalizacidén produjeron una
segunda cristalizacidn mediante concentracién. Ambas
cristalizaciones tomadas juntas proporcionaron 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 por HPLC: 99, 8%

Ejemplo 2. Evaluacidén de la actividad analgésica frente al dolor

postoperatorio en ratas
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Se realizdé la induccidén de la anestesia en ratas con
isoflurano al 3% para uso veterinario, empleando un vaporizador
Ohmeda vy wuna cadmara de anestesia. Se mantuvo la anestesia
durante la operacidén quirurgica mediante un tubo que dirige los
vapores de isoflurano al hocico del animal. Una vez dgue se
anestesiaron las ratas, se les tumbdé en una posicidn boca abajo
y se limpiaron sus patas traseras derechas con alcohol.

Entonces, se hizo una incisién en la piel de 1la pata
trasera de aproximadamente 10 mm por medio de wun bisturi,
comenzando a aproximadamente 5 mm desde el taldn y extendiéndose
hacia los dedos. Se 1localizé la fascia y por medio de unas
tijeras curvas se elevé el musculo y se hizo una incisién
longitudinal de aproximadamente 5 mm, por tanto el origen del
misculo y su insercidén permanecieron intactos. Por tanto, se
lesionaron tanto los tejidos superficiales (piel) y profundos
(misculo) como los nervios. Se cosidé la piel de la pata con un
punto de sutura con seda trenzada (3.0) y se limpidé la herida
con povidona.

Se realizdé la evaluacidén siempre 4 horas tras la cirugia
(incisién plantar), 30 6 60 minutos tras la administracién de
dicho producto. Se llevaron a cabo dos tipos de andlisis:

- Se sometid a prueba la alodinia mecédnica usando filamentos
de von Frey: se colocaron los animales en cilindros de
metacrilato sobre una superficie elevada, con suelo de malla
metdlica perforada con el fin de aplicar los filamentos.
Tras un periodo de aclimatacién de aproximadamente 30
minutos dentro de los cilindros, se estimularon ambas patas
traseras (la pata lesionada y la no lesionada, sirviendo
ésta ultima como control), comenzando con el filamento de
fuerza mds baja (0,4 g) y alcanzando un filamento de 15 g.
La respuesta del animal al dolor se manifestdé mediante la
retirada de la pata como consecuencia del estimulo doloroso
provocado por un filamento. Se registrd el umbral de presidn

(fuerza en gramos) que provocd la retirada de la pata.



10

15

20

25

30

69

- Se sometidé a prueba la hiperalgesia térmica usando una
prueba plantar Ugo Basile: se colocaron los animales en las
jaulas de metacrilato de dicho aparato, que tienen un suelo
de cristal. El periodo de aclimatacién dentro de las jaulas
fue de aproximadamente 10 minutos. El1 estimulo térmico
provino de una lampara que se movia por debajo del suelo de
cristal y que se aplicé a ambas patas, con un intervalo
minimo de 1 minuto entre ambas estimulaciones con el fin de
evitar comportamientos de aprendizaje. La rata podia retirar
la pata libremente cuando siente el dolor producido por el
calor que proviene desde la lampara; entonces se apaga y se
registra el tiempo de latencia hasta la respuesta de
retirada en segundos. Con el fin de evitar hacer dafio a la
pata del animal, se apagd la lampara automdticamente tras 32

segundos.

INCISION PLANTAR - ALODINIA MECANICA

Tratamiento:

Figura 1: Resultados obtenidos con un ligando sigma conocido
(BD-1063) administrado por via intraperitoneal 30 min. antes de
evaluarse la alodinia mecdnica en la pata trasera ipsolateral
(operada) de ratas

Figura 2: Resultados obtenidos con el compuesto 63 administrado
por via intraperitoneal 30 min. antes de evaluarse la alodinia

mecdnica en la pata trasera ipsolateral (operada) de ratas.

Comparacidén de prevencidn/tratamiento:

Figura 3: Resultados comparativos de la alodinia mecéanica
obtenidos con diclofenaco sdédico, usado comunmente para el
tratamiento del dolor postquirtrgico, administrado antes
(prevencidén) y tras (tratamiento) la cirugia en la pata trasera
ipsolateral (operada) de ratas.

Figura 4: Resultados comparativos de la alodinia mecdnica para

BD-1063 y el compuesto 63 administrados antes (prevencidén) vy
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tras (tratamiento) la cirugia en la pata trasera ipsolateral

(operada) de ratas.

INCISION PLANTAR - HIPERALGESIA TERMICA

Comparacion de prevencidén/tratamiento:

Figura 5: Resultados comparativos de la hiperalgesia térmica
obtenidos con diclofenaco sdédico, usado comunmente para el
tratamiento del dolor postquirurgico, administrados antes
(prevencidén) y tras (tratamiento) la cirugia en la pata trasera
ipsolateral (operada) de ratas.

Figura 6: Resultados comparativos de la hiperalgesia térmica
para el compuesto 63 administrado antes (prevencidén) vy tras
(tratamiento) la cirugia en la pata trasera 1ipsolateral
(operada) de ratas.

El principal problema observado en la hiperalgesia térmica
es el mismo que para la prueba previa descrita (alodinia
mecanica) .

Los ligandos sigma son eficaces frente al dolor
postoperatorio reduciendo tanto la alodinia mecédnica como la
hiperalgesia térmica. Es importante indicar gque se observa
actividad tanto cuando se administra antes (prevencién) como
tras (tratamiento) 1la cirugia vy que, en contraposicién a
diclofenaco (figura 3 vy 5), la potencia aumenta cuando el

compuesto se administré antes de la cirugia (figura 4 y 6).



10

15

20

25

71

REIVINDICACIONES

Ligando sigma @para su uso en la prevencidén vy/o el
tratamiento del dolor desarrollado como consecuencia de la
cirugia.

Ligando sigma segun la reivindicacién 1, en el dque el
dolor se selecciona de dolor agudo y/o crénico
desarrollado como consecuencia de la cirugia,
especialmente dolor superficial y/o profundo secundario a
una lesidén tisular quirdrgica, vy/o dolor neuropatico,
neuralgia, alodinia, causalgia, hiperalgesia,
hiperestesia, hiperpatia, neuritis o neuropatia
secundarios a un procedimiento quirurgico.

Ligando sigma segun las reivindicaciones 1 ¢ 2, dque se
selecciona de un antagonista de receptores sigma
seleccionado preferiblemente de un antagonista neutro, un
agonista inverso o un antagonista parcial.

Ligando sigma segun cualquier reivindicacién anterior, que

tiene la fdérmula general (I):

(I)
en la que
R, se selecciona del grupo formado por hidrdégeno,
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,
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heterociclilo aromdtico sustituido o no sustituido,
heterociclilalgquilo sustituido o no sustituido, -CORg,
—-C (0) ORg, —-C (0O) NRgRg, —-CH=NRg, -CN, —-ORg, -0C (0O)Rg,
-S(0)-Rg, —NRgRs, —NRsC (O) Ry, -NO,, —N=CR;4Rs, v
haldgeno;

R, se selecciona del grupo formado por hidrdégeno,
alquilo sustituido o no sustituido, cicloalquilo
sustituido o no sustituido, alquenilo sustituido o no
sustituido, arilo sustituido o no sustituido,
arilalgquilo sustituido o no sustituido, heterociclilo
aromatico o no aromdtico, sustituido o no sustituido,
heterociclilalquilo sustituido o no sustituido, -CORg,
-C(0)ORyg, ~-C(O)NRgR;,, -CH=NRg, -CN, -ORg, -OC(O)Rs,
-S(0)+—Rg, —-NRgRy, —NRgC (O) Ry, -NO,, —N=CRgRg v
haldgeno;

R; y R; se seleccionan independientemente del grupo
formado por hidrdégeno, alquilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido,
alquenilo sustituido o no sustituido, arilo
sustituido o no sustituido, arilalgquilo sustituido o
no sustituido, heterociclilo aromdatico o no
aromatico, sustituido o no sustituido,
heterociclilalquilo sustituido o no sustituido, -CORg,
-C(0)ORyg, -C(O)NRgRy, -CH=NRg, -CN, -ORg, -OC(O)Rs,
-S(0)-Rg, —NRgRs, —NRgC (O) Ry, -NO,, -N=CRgRs Yy
haldégeno, o Jjuntos forman un sistema de anillos
condensados opcionalmente sustituido;

Rs vy Rs se seleccionan independientemente del grupo
formado por hidrdégeno, alguilo sustituido o no
sustituido, cicloalgquilo sustituido o no sustituido,
alquenilo sustituido o no sustituido, arilo
sustituido o no sustituido, arilalquilo sustituido o
no sustituido, heterociclilo aromdtico o no
aromatico, sustituido o no sustituido,

heterociclilalgquilo sustituido o no sustituido, -CORg,
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—-C (0) ORg, —-C (0O) NRgRg, —-CH=NRg, -CN, —-ORg, -0C (0O)Rg,
-S(0)—Rg, —NRgRs, —NRgC (O) Ry, -NO,, -N=CRgRs Yy
haldégeno, o juntos forman, con el &dtomo de nitrdgeno
al que estadn unidos, un grupo heterociclilo aromatico
0 no aromdtico, sustituido o no sustituido;
n se selecciona de 1, 2, 3, 4, 5, 6, 7y 8;
t es 1l, 2 6 3;
Rg v Ry se seleccionan cada uno independientemente de
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 aromatico,
sustituido o no sustituido, alcoxilo sustituido o no
sustituido, ariloxilo sustituido o no sustituido vy
haldgeno;
o una sal, isdémero, profdrmaco o solvato farmacéuticamente
aceptable del mismo.
Ligando sigma segun la reivindicacidén 4, en el que R; se
selecciona de H, -CORg vy algquilo sustituido o no
sustituido.
Ligando sigma segun las reivindicaciones 4 6 5, en el que
R, es H o alquilo.
Ligando sigma segun cualquiera de las reivindicaciones 4 a
6, en el que R; v Ry forman juntos un sistema de anillos de
naftilo condensados.
Ligando sigma segun cualquiera de las reivindicaciones 4 a
7, en el que Rs y R¢ forman juntos un grupo morfolin-4-ilo.
Ligando sigma segun cualquiera de las reivindicaciones 4 a
8, siendo el ligando sigma
4-{2-[5-metil-1-(naftalen-2-il)-1H-pirazol-3-iloxiJetil}mo
rfolina, © una sal, isdémero, profarmaco o solvato
farmacéuticamente aceptable del mismo.
Ligando sigma segun cualquiera de las reivindicaciones 4 a

8, siendo el ligando sigma clorhidrato de
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4-{2-[5-metil-1-(naftalen-2-il)-1H-pirazol-3-iloxiJetil}mo
rfolina.
Ligando sigma segun cualquiera de las reivindicaciones 1 a

3, que tiene la fdérmula general (II):

Rs
|
RS/N\HX 7—N
! N/\N/\\R

R,
R, R,
(I1)
en el que
Ri, Ry y R3 se seleccionan independientemente de
hidrdégeno, haldégeno, hidroxilo, alcoxilo, alquilo

sustituido o no sustituido, ciano, NR®R®, NHCONRS,
NHSO,RY, COOH, COOR®, en el que R? es hidrégeno o
alquilo y R®, R% R% y R® son independientemente un
alquilo;
R, se selecciona de hidrdégeno, alquilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido y
heterociclilo aromdtico o no aromdtico, sustituido o
no sustituido;
Rs v R¢ son independientemente un algquilo sustituido o
no sustituido o forman, junto con el &tomo de
nitrégeno al que estdn unidos, un grupo heterociclilo
aromdtico o no aromdtico, sustituido o no sustituido;
X se selecciona de -S-, -SO-, -S0,— vy O; vy
n es un numero entero seleccionado de 1, 2, 3, 4, 5,
6, 7y 8,
o una sal, isdémero, profarmaco o solvato
farmacéuticamente aceptable del mismo.

Ligando sigma segun la reivindicacidén 11, en el que al

menos uno de R; a Rs; es hidrdégeno o haldgeno.
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Ligando sigma segun las reivindicaciones 11 ¢ 12, en el

que R, es un alquilo.

Ligando sigma segun cualquiera de las reivindicaciones 1 a

3,

que tiene la fdérmula general (III):

Rs\N/Rs
I
Ro |
N Ry
N
/ n R3
R1
(I11)

en la que

R; se selecciona del grupo formado por hidrdégeno,
alquilo sustituido o no sustituido, cicloalquilo
sustituido o no sustituido, heterociclilo aromdtico o
no aromdtico, sustituido o no sustituido, arilo
sustituido o no sustituido, arilalquilo sustituido o
no sustituido y heterociclilalguilo sustituido o no
sustituido;

R, se selecciona del grupo formado por hidrdégeno,
alquilo sustituido o no sustituido, cicloalquilo
sustituido o no sustituido, alcoxilo sustituido o no
sustituido, arilo sustituido o no sustituido,
heterociclilo aromdtico o no aromdtico, sustituido o
no sustituido, arilalquilo sustituido o no sustituido
y heterociclilalquilo sustituido o no sustituido;

R; y Ry se seleccionan independientemente del grupo
formado por hidrdégeno, alquilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido,
heterociclilo aromdtico o no aromdtico, sustituido o
no sustituido, arilo sustituido o no sustituido,
arilalgquilo sustituido o no sustituido y

heterociclilalgquilo sustituido o no sustituido o,
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juntos, Rs; y Ry forman un anillo de 3 a 6 miembros
sustituido o no sustituido;
Rs vy Rs se seleccionan independientemente del grupo
formado por hidrdégeno, alguilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido,
heterociclilo aromdtico o no aromdtico, sustituido o
no sustituido, arilo sustituido o no sustituido,
arilalgquilo sustituido o no sustituido y
heterociclilalgquilo sustituido o no sustituido o, Rs y
Rs juntos, forman un heterociclilo sustituido o no
sustituido que tiene de 3 a 7 dtomos en el anillo;
n se selecciona de 0, 1 vy 2;
m se selecciona de 0, 1, 2, 3 vy 4;
la linea discontinua ----- es o Dbien wun enlace
sencillo o bien un doble enlace;
con la condicién de que cuando R; es fenilo, R, es H,
la linea discontinua —--———-- es un doble enlace, m es
1 v Rs vy Rg forman wuna 2,5-dioxopirrolidina o wuna
5-etoxi, 2-oxo-pirrolidina; entonces R; y Ry no son
ambos al mismo tiempo H o metilo;
o una sal, isdémero, profarmaco o solvato
farmacéuticamente aceptable del mismo.
Ligando sigma segun la reivindicacién 14, en el que Ry es
hidrégeno o alquilo.
Uso de un ligando sigma segun cualquiera de las
reivindicaciones 1 a 15 para la fabricacién de un
medicamento para la prevencidén vy/o el tratamiento del
dolor desarrollado como consecuencia de la cirugia.
Método de tratamiento de un paciente que padece dolor
desarrollado como consecuencia de la cirugia, o que es
probable que padezca dolor como resultado de un
tratamiento quirturgico, que comprende administrar al
paciente que necesita tal tratamiento o profilaxis una
cantidad terapéuticamente eficaz de un ligando sigma segun

cualquiera de las reivindicaciones 1 a 15.
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RESUMEN
LIGANDOS SIGMA PARA LA PREVENCION Y/O EL TRATAMIENTO DEL DOLOR
POSTOPERATORIO
La invencién se refiere al wuso de un ligando sigma,
particularmente un ligando sigma de férmulas (I), (II) o (III)
para prevenir y/o tratar el dolor agudo y crénico desarrollado
como consecuencia de la cirugia, especialmente dolor superficial

y/o profundo secundario a una lesidén tisular quirurgica,

y dolor
neuropdtico periférico, neuralgia, alodinia, causalgia,
hiperalgesia, hiperestesia, hiperpatia, neuritis o neuropatia

secundarios a un procedimiento quirdrgico.
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FIGURA 3
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FIGURA 4
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FIGURA 6
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