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PYRAZOLE COMPCOUNDE AS SIGMA RECEPTOR INHIBITORS

FIELD OF THE INVENTION

The present invention relates to compounds having pharmacological activity towards
the sigma (o) receptor, and more particularly to some pyrazole derivatives, to
processes of preparation of such compounds, o pharmaceutical compositions
comprising them, and to their use in therapy and prophylaxis, in paricular for the

treatment or prophylaxis of a sigma receptor mediated disease or condition.

BACKGROUND

The search for new therapeutic agents has been greatly aided in recent years by better
undersianding of the structure of proteins and other blomolecules associated with
farget diseases. One important class of these proteins is the sigma (o) receptor, a call.
surface receptor of the ceniral nervous system {CNS) which may be related to the
dysphoric, hallucinogenic and cardiac stimulant effects of opioids. From studies of the
biology and function of sigma receptors, evidence has been presenied that sigma
receptor figands may be useful in the treatment of psychosis and movement disorders
such as dystenia and tardive dyskinesia, and motor disturbances associated with
Huntington’s chorea or Tourette's syndrome and in Parkinson’s disease (Waiker, J.M.
et al, Pharmacological Reviews, 1990, 42, 355). it has been reporied that the known
sigma receplor ligand rimcazote clinically shows effects in the freatment of psychosis
(Snyder, S.H., Largent, B.L. J. Neuropsychiatry 1989, 1, 7). The sigma binding sites
have preferential affinity for the dextrorotatory isomers of certain opiate
benzomorphans, such as (+)SKF 10047, {+)cyclazacine, and (+)pentazocine and also

for some narcoleptics such ag hatoperidol,

The sigma receptor has at least two subtypes, which may be discriminated by
stereoselective isomers of these pharmacoactive drugs. SKF 10047 has nanomolar
affinity for the sigma 1 (o-1) site, and has micromolar affinity for the sigma (o-2) site.
Haloperidoi has similar affinities for both subtypes. Endogenous sigma ligands are not
known, althcugh progesterone has been suggested to be gne of them. Possible sigma-
site-mediated drug effects include modulalion of glutamate recepior function,
neuroiransmitter response, neuroprotection, behavior, and cognition [Quirion, R. et al.
Trends Pharmacol. Sci., 1992, 13:85-86). Most studies have implied that sigma binding

sites (receptors) are plasmaiemmal elements of the signal transduction cascade. Drugs
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reported to be selective sigma ligands have been evaluated as antipsychotics (Hanner,
M. et al. Proc. Natl. Acad. Sci., 1996, 93:8072-8077). The existence of sigma receptors
in the CNS, immune and endocrine systems have suggested a likelihood that it may

serve as link between the three systems.

In view of the potential therapeutic applications of agonists or antagonists of the sigma
receptor, a great effort has besgn directed lo find selective ligands. Thus, the prior art

discloses different sigma receptor ligands.

International patent application WO §1/09594 generically describes a broad class of
sigma receptor ligands some of which are 4-phenylpiperidine, -tetrahydro-pyridine or -
piperazine compounds having an optionally substituted aryl or heteroaryl, atkyl, alkenyl,
alkynyl, alkoxy or alkoxyalkyi substituent on the ring N-atom. The terms aryl and

hetercaryt are defined by mention of 2 number of such substituents.

European patent application EP 0 414 289 A1 generically discloses a class of 1,2,3,4-
tefrahydro-spiro[naphthalene-1,4'-piperidine} and 1,4-dihyaro-spirojnaphthalene-1,4'-
piperidine] derivatives substituted at the piperidine N-atom with a hydrocarbon group
atleged to have selective sigma receptor antagonistic activity. The term hydrocarbon,
as defined in said patent, covers ali possible straight chained, cyclic, heterocyclic, etc.
groups. However, only compounds having benzyl, phenethyl, cycloatkylmethyl, furyl- or
thienylmethyl or lower alkyl or alkeny! as the hydrocarbon substituent at the piperidine
nitrogen aiom are specificaily disclosed. The compaounds are staied to displace tritiated
di-tolyl guanidine (DTG) from sigma sites with potencies better than 200 nM. 1-benzyl-
1,2,3.4-tetrahydro-spiro  [naphthalene-1,4"-piperidine] is mentioned as a particularly

preferred compound.

European patent application EP 0 445 974 AZ generically describes the corresponding
spirofindane-1,4"-piperidine] and spiro[benzocycloheptene-5 4" -piperidine] derivatives.
Again the compounds are only stated to displace tritiated di-tolyl guanidine (DTG) from

sigma sifes with potencies betier than 200 ni.

European patent application EP 0 431 943 A relates to a further extremely broad class
of spiropiperidine compounds substituted at the piperidine N-atom and claimed to be

useful as antiarrhythmics and for impaired cardiac pump function. The said application



10

15

20

25

30

35

WO 2011/147910 PCT/EP2O11/058633

exemplifies several compounds, the majority of which contain an oxo andior a
sulfonyiamine substituent in the spiro cyclic ring system. Of the remainder compounds,
the main part has another polar substituent attached to the spiro nucleus and/or they
have some polar substituent on the piperidine N-atom. No suggestion or indication of

effect of the compounds on the sigma receptor is given.

Patent applications EP 518 805 A and WO 02/102387 describe sigma receptor ligands

having piperidine or spiropiperidine siructuras.

With regard fo the chemical structure of the compounds described in the present patent
application, there are some documents in the prior art which disclose pyrazole
derivatives characterized, among other things, for being substituted by amino aikoxy

groups in different positions of the pyrazole group.

Patent US 4,337,263 discloses 1-aryl-4-arylsuiphonyl-3-amino propoxy-1H-pyrazoles,
wherein the amino group can be constituted by an N-cycle group as morpholine,
piperidine  or pyrrolidine  group. They are used as hypolipemiant  or
hypocholssigroleminant agents.

Patent FR 2301250 describes similar compounds as those mentioned above, such as
1.4-diaryl-3-aminoalkoxy pyrazoles, wherein the amino group comprises pyrrofidine,

piperidine, hydroxypiperidine, morpholine or piperazine derivatives.

Patent application US2003/0144309 refers to pyrazoles with their 3 position substituted
by a dimethylaminoathoxy group and present in their 4 position a pyrimidine group.
They are used as inhibitors of JNK3, Lck or Sre kinase activity.

International patent application WO 02/092573 describes substituted pirazole

compounds as inhibitors of SRC and ather protein kinases,

international patent application WO 2004/0178961 discloses pyrazoie compounds
wherein the 3 position is substituted by an zlkoxy group directly bounded to a cyclic
amide, which are used for therapeutically treating and/or preventing a sex hormone

related condition in a patient.



Patent US 6,492,529 describes pyrazole derivatives which are used for the treatment
of inflammatory diseases. These compounds present in the 5 position a urea group,

linked in some cases to a morpholine ethoxy group.

International patent application WO 04/016592 refers o pyrazole compounds for
inhibiting profein prenylation which comprises in the 5 position, among others, an

alkoxy group directly bonded to a cyclic amide.

However, none of these documents suggests the effect of these compounds on the

sigma receptor.

WO 2006/021462 and WO 2007/098964 describe pyrazole derivatives as selective

inhibitors of the sigma receptor. These compounds préseni' in the 3 position an alkoxy

group.

There is still a need to find compounds that have pharmacological activity towards the
sigma receptor, being both effective and selective, and having good “drugability”
properties, i.e. good pharmaceutical properties related fo administration, distribution,

metabolism and excretion.

BRIEF DESCRIPTION OF THE INVENTION

The inventors of the present disclosure have surprisingly found a family of structurally
distinct pyrazole derivatives which are particularly selective inhibitors of the sigma
receptor. The compounds present a pyrazole group which are characterized by the
substitution at position 3 by an alkyl chain containing an amine at its end and optionally

an intermediate oxa moiety.

There is provided a compound of general formula (1):
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R2 e

R1

wherein

R' represents substituted or unsubstituted aromatic or non-aromatic
heterocyciyl; subsiituted or unsubstituted aryl; or substituted or unsubsiituted
cycioalkyi;

R? and R® identical or different, represent a hydrogen atom; F: Cf; Br; [; CF;
OH; SH; NHy CN; substituted or unsubstituted alkyl; substituted or
unsubsiituted alkenyl; substituted or unsubstituted =zlkoxy; substituied or
unsubstituted cycloalkyl; substituted or unsubstituted aryl; substituted or
unsubstituted, aromatic or non-aromatic  heterocyclyl;  substituted or
unsubstituted cycloalkylatkyi; substituted or unsubstituted arylalkyl; substituted
or unsubstituted, aromatic or non-aromatic heterocyclyialkyl; a {C=0)}R” group;
a (C=0}-0-R® group; a S(O)-R® group; or a (C=0)}-NR™R" group;

R* and R’ identical or different, represent a hydrogen atom; substituied or
unsubstituted alkyl; substituted or unsubstituted alkenyl; substituted or
unsubstituted alkoxy; substifuted or unsubstituted cycloalkyl; substituted or
unsubstituted aryl; substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl; substituted or unsubstifuted cycioalkylalkyl; substituted or
unsubstituted aryiaikyl, substituted or unsubstituted, aromatic or non-aromatic
heterocyclylalkyl; a (C=0)-R’ group; a (C=0}-0-R® group: a $(0)-R® group; or a
(C=0)-NR"™R" group;

or



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

or unsubstituted, aromatic or non-aromatic heterocyclyl group;

X represents an oxygen atom or a CH-R'? group wherein R is selected from
H, CHg, SH, OH, NHQ, CFg, Cl, F, Bl’, I, and CN,

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

i is selected from 1, 2, 3 and 4;
£ is selected from 1, 2 and 3;

R, R®, R®, R" and R", identical or different, represent a hydrogen atom;
substituted or unsubstituted C,5 alkyl; substituted or unsubstituted Co¢ alkenyl;
substituted or unsubstituted Cy¢ alkoxy; substituted or unsubstituted cycloalkyl;
substituted or unsubstituted aryl; substituted or unsubstituted, aromatic or non-
aromatic heterocyclyl; substituted or unsubstituted cycloalkylalkyl; substituted or
unsubstifuted arylalkyl; substituted or unsubstituted, aromatic or non-aromatic

heterocyclylaikyl;

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

In a first aspect, there is provided a compound of general formuia (1)

R4

N——RS
s
3
R H,C :
n

m

RT

(M

wherein
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R represenis substituled or unsubstituted, aromatic or non-aromatic
heterocyclyl; substituted or unsubstituted aryl; or substituted or unsubstituted
cycloalkyl;

R? represents a hydrogen atom; F; Cl; Br; I; CF3; OH; SH; CN; substituted or
unsubstituted methyl; substituted or unsubstituted alkenyl; substituied or
unsubstituted alkoxy; substituted or unsubstituted cycloalkyl; substituted or
unsubstituted, non-aromatic heterocyclyl; substituted or unsubstituted
cycloalkylalkyl; substituted or unsubstituted arylalkyl; substituted or
unsubstituted, aromatic or non-aromatic heterocyclylalkyl; a (C=0)-R’ group; a
(C=0)-0-R® group; a S(O)-R® group; or a (C=0)-NR"R"" group;

R® represents a hydrogen atom; F; Cl; Br; |, CF;; OH; SH; NH2; CN; substifuied
or unsubstituted alkyl; substituted or unsubstituted alkenyl; substituted or
unsubstituted alkoxy, substifuted or unsubstituted cycloalkyl; substituted or
unsubstituted aryi; substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl; subsfituted or unsubstifuted cycloalkylalkyl, substituted or
unsubstituted arylalkyl; substituted or unsubstituted, aromatic or non-aromatic
heterocyclylatkyl; a (C=0)-R” group; a (C=0)-0-R® group; a $(0)-R°® group; or a
(C=0)-NR"R" group;

R* and R®, identical or different, represent a hydrogen atom; substituted or
unsubstituted alkyl; substituted or unsubstituled alkenyl; substituted or
unsubstituted alkoxy; substituted or unsubstituted cycloalkyl; substituted or
unsubstituted aryl; substifuted or unsubstituted, aromatic or non-aromatic
heterocyclyl; substituted or unsubstituted cycloalkylalkyl;, substituted or
unsubstituted arylalikyl; substituied or unsubstituted, aromatic or non-aromatic
heterocyclylalkyl; a (C=0)-R’ group; a (C=0)-0-R® group; a S(0)-R° group; or a
(C=0)-NR"™R" group;

or

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

or unsubstituted, aromatic or non-aromatic heterocyclyl group;

X represents an oxygen atom or a CH-R' group wherein R is selected from
H, CH;, S8H, ©OH, NH, CF;, CI, F. Br, I, and CN;



b

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

nis selected from 1, 2, 3 and 4;
t is selected from 1, 2 and 3:

R’. R® R® R™ and R", identical or different, represent a hydrogen atom;
substituted or unsubstituted C,5 alky!; substituted or unsubstituted C,5 alkenyf;
substituted or unsubstituted Ci; alkoxy; substituted or unsubstituted cycloalkyt;
substituted or unsubstituted aryl; substituted or unsubsiituted, aromatic or non-
aromatic heterocyclyl; substituted or unsubstituted cycloalkylalkyl; substituied or
unsubstituted arylalkyl; substituted or unsubstituted, aromatic or non-aromatic

heterocyclylalkyi;

or a pharmaceutically acceptable salt, enantiomer, diastereoisomer or solvate thereof;

with the proviso that the compound of general formula (1} is not

[{\/\NEQ
/A
Me AN

N

There is also provided the process for the preparation of a compound of formulza (1}

as defined above, or a salt, iscmer or solvaie thereof.



8c

fn a second aspect, there is provided a process for the preparation of a compound of

formula (1) as defined above, or & salt, enantiomer, diasterecisomer or solvate thereof,
which is selected from one of the following:
a) a process which comprises the reaction of a compound of formula (i)

Rs OH

Ry
()
in which R, Ry and Rj are as defined above, with a compound of formula (111}

R

A

N,_ LG

Rs 17,
()

in which R4, Rs and n are as defined above and LG represents a leaving group;

b) a process which comprises the oxidation of a compound of formula (ll) to afford a

compound of formula (Vii)

Ry
(Vi)
in which R4, Rz and R; are as defined above, followed by the reaction of the compound
of formula (Vi) with a phosphonium salt of formula (Vil)
I Rs

PhsP 1 Ry

i

in which Ry, Rs and n are as defined above, to afford a compound of formula (IX)
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(1X)

in which Rs, Ry, Rs, R4, Rs and n are as defined above, and reduction of the compound

of formuia (I1X);

c¢) a process which comprises the oxidation of a compound of formula (Il) to afford a

compound of formula (VIi)

(Vi)

in which Ry, Ry and Rz are as defined above, followed by the reaction of the compound
of formula (Vi) with a suitable phosphonium salt and subsequent acid hydrolysis {o

R,?Z_‘ngﬁo
e

7N
R;
(X)

afford a compound of formula (X}

in which R, Ry, R; and m are as defined above, reduction of the compound of formula
{XI) and subsequent reaction with a compound of formula {lil)

R4

N LG
Rs 1T,

(I

in which R4, Rs and n are as defined above and LG represents a leaving group;



Be

d) a process which comprises reaction of 3-acetyl-6-methyl-pyran-2,4-dione with

magnesium and subsequent reaction with a compound of formula (V):

i NHz
Ri

(V)

in which in which R is as defined above, to afford a compound of formula (XV)

OMe
i 0
E}I‘N
R1
(XV)

in which in which Ry is as defined in above, and reduction of the compound of formula

{XV) and subsequent reaction with a compound of formuia (It}

in which Ry, Rs and n are as defined in above and LG represents a leaving group;

e} a process which comprises the oxidation of a compound of formula (Il) to afford a

compound of formula (VII)

Ry
(Vi)

in which R;, Ry and R; are as defined above, followed by the reaction of the compound

of formula (Vi) with a  phosphonium salt  of formula  (XVil)
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me L Ra

A

in which R4, Rs, m and n are as defined above, to afford a compound of formula (XVii)

Rs
Bl-R
4
s m-{ L
o
R P.‘JN
il
oD

in which Ry, R;, Ry Ry, Rs, m and n are as defined above, and reduction of the

compound of formula (XVII).

There is also provided a medicament or pharmaceutical composition comprising at
least one compound of formuia (i) as defined above, or a pharmaceutically acceptable

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

In a third aspect, there is provided a medicament comprising at ieast one compound of
formula (1} as defined above, or a pharmaceutically acceptable salt, enantiomer,

diasterecisomer or solvate thereof and a pharmaceutically acceptable excipient.

in a fourth aspect, there is provided the compound of formula (1) as defined above for

use as a medicament.

An embodiment of this disclosure refers to a compound of formula (I) as defined
above for use as a medicament, particularly for the treatment and/or prophylaxis of

a sigma receptor-mediaied disease or condition.
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In a fifth aspect, there is provided the use of a compound of formula {I) as defined
above in the manufacture of a medicament for the treatment and/or prophylaxis of a

sigma receptor-mediated disease or condition.



An embodiment of the present disciosure refers to a method for the treatment
and/or prophylaxis of a sigma receptor-mediated disease or condition, the method
comprising administering io the subject in need of such a treatment or prophylaxis a

therapeutically effective amount of a compound of formuia (1) as defined above.

in a sixth aspect, there is provided the compound of general formula (1) as defined

above for use as a pharmacological tool.

in one embodiment, said sigma receptor-mediated disease or condition is selected
from the group consisting of diarrhoea; lipoprotein disorders; migraine; obesity;
elevated triglyceride leveis; chylomicronemia; dysbetalipoproteinemia;
hyperlipoproteinemia; hyperlipidemia; mixed hyperlipidemia; hypercholesterolemia;
lipoprotein disorders; hypertriglyceridemia; sporadic hypertriglyceridemia; inherited
hypertriglyceridemia; dysbetalipoproteinemia; arthritis; hypertension; arrhythmia;
uicer; learning, memory and attention deficits; cognition disorders;
neurodegenerative diseases; demyelinaling diseases; addiciion fo drugs and
chemical substances including cocaine, amphetamine, ethanol and nicotine; tardive
dyskinesia; ischemic stroke; epilepsy; stroke; stress; cancer; psychotic conditions,
in particuiar depression, anxiety or schizophrenia; inflammation; and autoimmune

diseases.

in another embodiment, said sigma receptor-mediated disease or condition is
selected from the group consisting of pain, preferably neuropathic pain,

inflammatory pain or other pain conditions involving allodynia and/or hyperalgesia.

In another embodiment, the compound of formula (1) is used as a pharmacological
foolk.

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

claims.

DETAILED DESCRIPTION OF THE INVENTION



Ta

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, conifaining 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-
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pentyl, etc. Alkyl radicals may be optionaily substifuted by one or more substituents
such as aryl, halo, hydroxy, alkoxy, carboxy, cyano, carbonyl, acyl, alkoxycarbonyl,
amino, nitro, mercapto, alkyithio, etc. Preferred alkyl radicals have from 1 fo 8 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.
If substituted by cycloalkyl, it corresponds to a “Cycloatkylalky]” radical.

*Alkeny!” 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 fo the
rest of the molecule by a single bond. Alkenyl radicals may be optionally substituted by
one or more substituents such as aryl, haio, hydroxy, alkoxy, carboxy, cyano, carbonyi,
acyl, alkoxycarbonyl, amino, nifro, mercapto, alkylthio, etc. Preferred alkenyl radicals

have from 2 {o 6 carbon atoms.

"Cycioalkyl” refers o a siable 3-to 10-membered maonocyclic or bicyclic radical which is
saturated or partially saturated, and which consist solely of carbon and hydrogen
atoms, such as cycichexyl or adamantyl. Uniess otherwise stated specifically in the
specification, the term "cycioalkyl" is meant fo include cycloaikyl radioai‘s which are
optionally substituted by one or more substituents such as alkyl, halo, hydroxy, amino,

cyano, nitro, aikoxy, carboxy, alkoxycarbonyl, etc.

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

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

“Heterocyciyl” 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 suffur, preferably a 4-t0 8-membered ring with one or more hetercatoms,
more preferably a 5-or 8-membered ring with one or more hetercatoms. It may be
aromatic (L.e. “heteroaryl”) 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 suifur atoms in the heterocyclyl radical
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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 fimited to, azepines, benzimidazoie, benzothiazole,
furan, isothiazole, imidazole, indole, piperidine, piperazine, purine, guinoline,
thiadiazole, tetrahydrofuran, coumarine, morpholine; pyrroie, pyrazole, oxazcle,

isaxazole, triazole, imidazole, etc.

"Alkoxy" refers to a radical of the formuia -OR, where R, is an alkyl radical as defined
above having one or more (e.g., 1, 2, 3 or 4) oxygen linkages and from 1 to about 12
carbon atoms or preferably 1 to about 6 carbon atoms, e. g., methoxy, ethoxy, propoxy,
etc.

"Amino” refers to a radical of the formula -NHz;, -NHR, or -NR,R,, optionally
quaternized, e.g., methylamino, ethylamino, dimethylamino, diethylamino, propylamine,

eic.

‘Halogen”, "halc” or “ha!” refers to bromo, chioro, icdo or fluocro.

References herein to substituted groups in the compounds of the present invention
refer to the specified molety that may be substituted at one or more (8.g., 1, 2, 3 or 4)
avallable positicns by one or more suitabie groups, e. g., halogen such as fluoro,
chloro, bromo and iodo; cyano; hydroxyl; nitro; azido; acyl, such as alkanoyl, e.g. a Cie
alkanoy! group, and the like; carboxamido; alkyl groups inciuding those groups having
1 to about 12 carbon atoms or from 1 to about & carbon atoms and more preferably 1-3
carbon atoms; alkenyl and alkynyl groups including groups having one or more (e.g., 1,
2, 3 or 4) unsaturated linkages and from 2 fo about 12 carbon or from 2 to about 6
carbon atoms; alkoxy groups having one or more (e.g., 1, 2, 3 or 4) oxygen linkages
and from 1 to about 12 carbon atoms or 1 t¢ about 6 carbon atoms; aryloxy such as
phenoxy; alkylthio groups including those moieties having one or more (e.g., 1, 2, 3 or
4} thiosther linkages and from 1 to about 12 carbon atoms or from 1 1o about 6 carbon
atoms; alkylsuffinyl groups including those moieties having one or more (e.g., 1, 2, 3 or
4) sulfinyl linkages and from 1 to about 12 carbon atoms or from 1 to about 6 carbon
atoms; aikyisulfony! groups including those moieties having one or more {e.g., 1, 2, 3 or
4) sulfonyl linkages and from 1 to about 12 carbon atoms or from 1 to about 8 carbon
atoms; aminoaikyl groups such as groups having one or more (e.g., 1, 2, 3 0r4) N
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atoms and from 1 {o about 12 carbon aioms or from 1 to about 6 carbon atoms;
carbocylic aryl having 6 or more carbons, particularly phenyl or naphthyi and aralky!
such as benzyl. Unless otherwise indicated, an optionally substituted group may have a
substituent at each substitutable position of the group, and sach 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 moiscule with other
molecules and ions, particularly, complexes formed via ionic interactions, The definition
includes in particular physiologically acceptabie salis; this term must be understood as

equivalent {o “pharmacologically acceptable salts”.

The term “pharmaceutically acceptable salts” in the context of this invention means any
salt that is tolerated physiologically (normally meaning that it is not toxic, particularly, as
a result of the counter-ion) when used in an appropriate manner for a ireaiment,
applied or used, particularly, in humans and/or mammals. These physiclogically
acceptable salts may be formed with anions or acids and, in the coniext of this
invention, are understood as being salts formed by at ieast one compound used in
accordance with the invention — normally protonated, for example in nitrogen — such as
a cation and at lsast one physiclogically tolerated anion, particutarly when used on
humans and/or mammals. This definition specificaily includes in the context of this
inveniion a salt formed by a physiologically tolerated acid, i.e. salts of a specific active
compound with physiologically tolerated organic or incrganic acids — particularly when
used on humans and/or mammals. Examples of this type of salis are those formed
with: hydrochloric acid, hydrobromic acid, sulphuric acid, methanesulfonic acid, formic
acid, acetic acid, oxalic acid, succinic acid, malic acid, tartaric acid, mandslic 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 nen-covaient bond to another molecule (normally a polar
solvent), including especially hydrates and alcoholates, like for example, methanolate,
A preferred solvate is the hydrate.
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The compounds of the invention may be in crystalline form sither as free compounds or
as solvates and it is intended that both forms are within the scope of the present
invention. Methods of solvation are generally known within the art. Suitable soivates
are pharmaceutically acceptable solvates. In a particular embodiment the solvate is a

hydrate.

Any compound that is a prodrug of a compound of formuia (1) is also within the scope
of the invention. The term “prodrug” is used in its broadest sense and encompasses
those derivatives that are converted in vivo to the compounds of the invention.
Examples of prodrugs include, but are not limited to, derivatives and metabolites of the
compounds of formula 1 that include biohydrolyzable moieties such as biohydrolyzable
amides, biohydrolyzable esters, biohydrolyzable carbamates, biohydrolyzabie
carbonates, biohydrolyzable ureides, and biohydrolyzable phosphate anaiogues.
Preferably, prodrugs of compounds with carboxyl functional groups are the lower alky!
esters of the carboxylic acid. The carboxylate esters are conveniently formed by
ssterifying any of the carboxylic acid moieties present on the molecute. Prodrugs can
typically be prepared using well-known methods, such as these described by Burger
“‘Medicinal Chemistry and Drug Discovery 6th ed. {Donald J. Abraham ed., 2001,
Witey), “Design and Applications of Prodrugs” (H. Bundgaard ed., 1985, Harwood
Academic Publishers) and Krogsgaard-Larsen et al. “Textbook of Drug design and
Discovery” Taylor & Francis (April 2002).

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

prasent invention.

Furthermors, any compound referred {o herein may exist as tautomers. Specifically, the
tarm tauiomer refers to one of twe 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, efc.



10

15

20

25

30

WO 2011/147910 PCT/EP2011/658633

12

Unless otherwise stated, the compounds of the invention are also meant fo include
isotopically-tabelied 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 ieast one nitrogen by °N-enriched nitrogen are within the scope of

this invention.

The compounds of formula (I}, or their salis or scivates are preferably in
pharmaceutically acceptabie or substantially pure form. By pharmaceutically
accepiable form is meant, inter alia, having a pharmacsutically 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 80%. in a preferred embodiment it is above 85% of the compound of

formula (1}, or of its salis, solvates or prodrugs.

The term “pharmaceutically acceptable salts, solvates, prodrugs” refers to any
pharmaceutically acceptable salt, ester, solvate, or any other compound which, upon
administration to the recipient is capable of providing (directly or indirectly) 2 compound
as described herein. However, it will be appreciated that non-pharmaceutically
acceptable saits also fall within the scope of the invention since those may be useful in
the preparation of pharmaceutically acceptable salts. The preparation of salts, prodrugs

and derivatives can be carried out by methods known in the art.

As used herein, the terms “freat”, “treating” and "treatment” include the eradication,
removal, reversion, alleviation, maodification, or conirol of a sigma receptor mediated

disease or condition.

As used herein, the terms “prevention”, “preventing”, “preventive’, “prevent” and
prophyiaxis refer to the capacity of a compound of formuia (i) to avoid, minimize or
difficult the onset or development of a sigma recaptor mediated disease or condition

before its onset,
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The term "pharmacoiogical tool" refers to the property of compounds of the invention
through which they are pariicularly selective ligands for Sigma receptors which implies
that compeound of formula {1}, described in this invention, can be used as a model for
testing other compounds as sigma ligands, ex. a radiactive ligands being repiaced, and

can aiso be used for modeling physiclogical actions related to sigma recepiors.

in one embodiment, R' in formula (i) above is selscted from a 5-tc 10 membered
substituted or unsubstituied, aromatic or non-aromatic heterocyclyl group which
preferably contains N, © or S as ring member; a 5-i0 10 membered substituted or
unsubsiiiuted aryl group; and a 5-to 10 membered substituted or unsubstituted
cycloatkyl group.

In a preferred embodiment, R' in formula (1) above is selected from substituted or
unsubstituted cyclopentyl, substituted or unsubstituted cyciohexyl, substituted or
unsubstituted phenyl, substituted or unsubstituted naphty!, substituted or unsubstituted
thiophene, substituted or unsubstituted benzothiophene, substituted or unsubstituted
benzofuran, substituted or unsubstituted pyridine and substituted or unsubstituted

quinoline.

In & still more preferred embodiment, R'in formula () above is selected from the group
consisting of: 2-thienyl, 3-thienyl, 2.,5-dichloro-3-thienyl, 2,3-dichioro-5-thienyl, 2,3-
dichtoro-4-thienyl, 2-benzothienyl, 3-benzothienyl, 4-benzothienyl, 5-benzothienyl, 7-
benzothisnyl, 2-benzofuryt, 5-benzofuryl, 2-pyridyl, 3-pyridyl, 4-pyridyi, 2-quinolyl, 3-
quinoiyl, 5-quinolyl, 8-quinotyl, 3,4-diflucrophenyl, 3,4-dichlorophenyl, cyclopentyl and
cyclohexyl.

In another preferred embodiment, R’ in formula {I) above is an a or B naphthyl,
preferably selected from the fellowing o or B naphthyl groups: 7-hydroxy-2-naphtyl, 6-
hydroxy-2-naphtyl, 5-hydroxy-2-naphtyl, 6-luoro-2-naphtyl, 8-methoxy-2-naphtyl, &-
bromo-2-naphtyt, 6-hidroxymethyi-2-naphtyl, 8&-fluromethyl-2-naphtyl, 7-hydroxy-1-
naphtyl, 6-hydroxy-1-naphtyl, 5-hydroxy-1-naphtyl, 5-fluoro-1-naphtyl, 5-bromo-1-
naphtyl and 1-naphtyl.

in another embodiment, R? and R*in formula () are independently selecied from H and

substituted or unsubsiituted Cqs alkyl group, preferably methyl. More particular



10

15

20

25

30

WO 2011/147910 PCT/EP2011/058633

14

embodiments are those wherein R? is methyl and R® is H, or R? and R® are

simultaneously H, or simultaneously methyl.

In a preferred embodiment, R* and R® form together with the nitrogen atom to which
they are attached a substituted or unsubstituted heterocyclyl group. More preferably,
R* and R® form together a morphaoline-4-yi group, a piperidine group, pyrrolidine group
or a piperazine-4-yl group.

Preferred vaiues for m and n are independently 1 and 2.

Further, X preferably represents an oxygen atom or a ~CHa- group.

In additional preferred embodiments, the preferences described above for the different
substituents are combined. The present invention is also directed to such combinations

of preferrad substitutions in the formula (1) above.,

Particular individual compounds of the invention {alling under formuia (1) include the
compounds listed below:
4-(2-{(1-(3.4-dichlorophenyi}-5-methyi-1 H-pyrazol-3-ylimethoxyethydmorpholine,
4-(2-((5-methyl-1-{naphthalen-2-y}-1H-pyrazol-3-yl)methoxy)ethyl)morpholine,
4-(3-(1-(3,4-dichlorophenyl}-5-methyl-1 H-pyrazol-3-yl)propylimorpholine,
4-(3-(5-methyi-1-(naphthaien-2-yi}-1H-pyrazoi-3-yDpropyl)morpholine,
4-(2-(2-(1-(3.4-dichloropheny!)-5-methyl-1H-pyrazol-3-yhethoxy)ethylmorpholine,
-({1-cyciohexyl-5-methyl-1H-pyrazol-3-yhimethoxy)ethylimorpholine,
~(1-cyciohexyl-5-methyi-1 M-pyrazol-3-yl)propylimorpholine,

1-
1-
yiethanone,

(28,6R}-4-(2-((1-(3 4-dichiorophenyl)-5-methyl-1H-pyrazol-3-ylmethoxy)ethy(}-2,6-
dimethylmaorpholine,

4-(2

4-(3

1-(3.4-dichlorophenyl}-5-methyl-3-((2-(pyrrolidin-1-yhethoxy)methyl)-1 H-pyrazole,
~(2-{(1-(3,4-dichloropheny!}-&-methyl-1H-pyrazol-3-ymethoxyethy!piperidine,
~(4

~(2-((1-(3,4-dichlorophenyl}-5-methyl-1H-pyrazol-3-yhmethoxy)ethylpiperazin-1-

4-(2-{(5-methyl-1-{quinolin-3-yN}-1H-pyrazol-3-ylimethoxy)ethylymorpholine
4-{4-(1-(3.4-dichlorophenyl}-5-methyl-1 H-pyrazol-3-y)butylimorpholine,
4-(3-(5-methyl-1-(quinotin-3-yl}- 1 H-pyrazoi-3-yhpropylmorpholine,
4-(2-((1-(3,4-dichlorophenyl-1H-pyrazol-3-ylimethoxy)ethyDmorpholing,
4-(2-({1-{3,4-dichiorophenyl}-4 5-dimethyl-1 H-pyrazol-3-ymethoxy)ethyl)morpholine,
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4~(3-(1-(quinolin-3-yl)-1H-pyrazol-3-yhpropylmorpholine,
(4-(1-(3,4-dichlorophenyl})-1H-pyrazol-3-ylbutyhmorpholine,
4-{4~(5-methyl-1-{quinolin-3-yl}-1 H-pyrazol-3-yhbutylimorpholine,
4-(3-((1-cyclohexyl-5-methyl-1H-pyrazol-3-ylimethoxy)propy!morphaling,
4-(2-((1-cyclopentyl-5-methyl-1H-pyrazol-3-ylimethoxy)ethyl)morpholine,
1-(4-(2-{{1-cyclohexyl-5-methyl-1 H-pyrazol-3-yi)methoxy)ethylpiperazin-1-yl)ethanone
hydrochloride,
(38,8R)-1-(2-((1-cyclohexyl-5-methyl-1H-pyrazok-3-ylimethoxy)ethyl)-3,5-
dimethylpiperazine hydrochioride,
4-(2-(2-(1-cyciohexyl-5-methyl-1H-pyrazol-3-yl)ethoxyethyl)morpholine hydrochloride,
4-{2-((1-cyclohexyl-1H-pyrazol-3-yl)methoxyethylymorpholine hydrochioride,
4-{2-((1-cyclohexyl-4 5-dimethyl-1H-pyrazol-3-yhimethoxyjethylmorpholine
hydrochloride,
1-(4-(2-((1-cyciohexyl-1H-pyrazol-3-y)methoxy)ethylpiperazin-1-yl)ethanone,
1-(4-(3-{(1-cycichexyl-1H-pyrazol-3-yl)methoxy)propylipiperazin-1-yllethanone,
1-{4-(4-({1-cyclohexyi-1H-pyrazol-3-yl)methoxy jbutyl)piperazin-1-ylisthanone,
t-{4-(4-({ 1-cyclohexyl-5-methyl-1H-pyrazol-3-ylmethoxy)butyhpiperazin-1-ylethanone,
1-(4~(3-({ 1-cyclohexyl-5-methyl-1H-pyrazol-3-yl)methoxy)propyhpiperazin-1-
yhethanone,
1-(4-(2-((1-(3,4-dichlorophenyl)-1H-pyrazol-3-ylimethoxyethyl)piperazin-1-ylethanone,
1-(4-(3-({1-(3,4-dichloropheny!}-1H-pyrazol-3-yhmethoxy)propyl)piperazin-1-
yhethanone,
1-{(4-(4-({1-{3.4-dichlorophenyl)-1H-pyrazol-3-yl)methoxy)butyl)piperazin-1-ylethanone,
1-(4-(3-{(1-(3 4-dichlorophenyl)-5-methyl-1H-pyrazol-3-y ) methaxy)propylpiperazin-1-
yhethanone,
1-(4-(3-{(1-(3 4-difluorophenyl}-1H-pyrazol-3-yl)methoxy)propyhpiperazin-1-
yhethanone,
1-(4~(3~((1+(3,4-difluorophenyi}-5-methyl-1 H-pyrazol-3-yhmethoxy)propylipiperazin-1-
ylethanone,
1-(4-(2-{(1-{3,4-diflucrophenyl}-5-methyl-1 H-pyrazol-3-ylymsthoxy)ethylpiperazin-1-
yhethanone, _
1-{4-(2-({1-(3,4~difluorophenyl)-1H-pyrazoi-3-yl)methoxy jethylpiperazin-1-ylethanone,
4-(2-({1-(3,4-difluoropheny!)-5~-methyi-1 H-pyrazol-3-ylimethoxy)sthylimaorpholine,
4-(2-{(1-(3,4-diflucrophenyi}- 1 H-pyrazol-3-yhimethoxy)ethylimorphoiine,
-(

4-(3-((1-(3,4-diflucrophenyl}-5-methyl-1 H-pyrazol-3-yl)methoxy)propylimorpholine,
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1-(4-(2-({ T-cyclohexyl-5-methyl-1 H-pyrazol-3-yimethoxy)ethylpiperazin-1-ylpropan-1-
one,

1-{4-(2-((1~cycichexyl-6-methyl-1H-pyrazol-3-yhmethoxyjethylpiperazin-1-yi)-2-
meathylpropan-1-one,
1-(4-{2-({1-cyclohexyl-1H-pyrazol-3-yl)methoxy)ethylpiperazin-t-ylpropan-1-one,
1-(4-(2-{{1-cyciohexyl-1H-pyrazol-3-ylimethoxy)ethyipiperazin-1-yl)-2-methylpropan-1-
one,
1-(4-(2-({1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yDmethoxy)ethylpiperazin-1-
yhpropan-1-ong,

1-(4-(2-({1-(3,4-dichtorophenyi}-5-methyi-1 H-pyrazol-3-yl)methoxy)ethyl)piperazin-1-yl)-
2-methyipropan-1-one,

1-{4-(2-{{1-(3,4-dichiorophenyi}-1 H-pyrazol-3-y)methoxy)ethylpiperazin-1-yl)propan-1-
one,

1-{4-(2-((1-(3,4-dichlorophenyl)}-1H-pyrazol-3-yl)methoxy)ethyhpiperazin-1-yl -2~
methyipropan-1-one,

or a pharmaceutically acceptable salt, prodrug or solvate thereof.

Another aspect of the present invention refates to processes for the preparation of

compounds of general formula (1) as described above.

Compounds corresponding to preferred embodiments according to general formula

(la), {Ib}, {{c) and {Id) could be prepared as follows:
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Reaction scheme (il
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Reaction scheme (Hi)
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Process for preparing a compound of formula (ia):

Reaction of a compound of formuta (i) with a compound of formula (1) in the presence
of a base and a suitable solvent; where LG represents a leaving group that may be
selected from a halide, e.g. bromide or chioride, or an aryisulfonyl group, e.g. mesylate,
triflate, or tosylate, and the like. This reaction is conducted in a suitable solvent that will
be a reaction-inert solvent, such as hydrocarbons like toluene; halogenated
hydrocarbons, e.g. dichloromethane, chioroform; dipolar aprofic solvents such as
acetonitriie,  N,N-dimsthyiformamide (DMF), N,N-dimethylacetamide {(DMA),
dimethylsuffoxide (DMSO), hexamethylphosphoric triamide (HMPT); ethers such as
tetrahydrofuran (THF), mixtures thereof with water, and the lke. The base is sirong
enough to detract a hydrogen from the hydroxy group, for example an alkali of alkaline
metal hydride such as lithium hydride or sodium hydride, or an alkali meiai alkoxide
such as sodium or potassium methoxide or ethoxide, potassium tert-butoxide, or

potassium carbonate, triethylamine, pyridine, sodium iodide, cesium carbonate, etc.
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Compounds of formuia (I} are commercially avaitable or obtained by methods known
by the skilled in the art as for instance described in EP0529973.

Intermediates of formula (II) may be obtained as described in WQ0O2007078086, by

reduction of a compound of formula (IV).

Pyrazole carboxylates of formula (V) may be obiained as described in
WO2007079086, by reaction of a hydrazine derivative (V) with an 1,3-diketone of

formuia (V1) in a suitable solvent such as acetic acid.

Hydrazines {V) may be commercially available or obtained from a suitable nitro, amino
or halo substituted derivative by methods generally known by the skillad in the art. {J.
Am. Chem. Soc. 1998, 120, 6621; Angew. Chem., Int. Ed. 1998, 37, 2090).

1,3-diketones (Vi) may be obtained by a Claisen condensation between an alkyl ketone
of formula CH;COR; and diethyi oxalate.

Process for preparing a compound of formuia (ib):

Compounds of formula (ib) may be obtained by reduction of a compound of formuia
(IX} by methods known by the skilled in the art (Paul N. Rylander in “Hydrogenation
Methods”, £d. Academic Press, 1990).

Compound of formula (IX) may be obtained by reaction of a compound of formula (Vil)
with a phosphonium salt of formula (VIIl} in the presence of a base and a suitable
solvent. The suitable solvent will be a reaction-inert sclvent, such as hydrocarbons like
tofuene; halogenated hydrocarbons, e.g. dichloromethane, chioroform; dipolar aprotic
solvenis such as N,N-dimethyiformamide (DMF), and the like; ethers such as
tetrahydrofuran (THF), and the kike; and the base, for example an alkali of alkaline
metal hydride such as or sodium hydride, or an alkali metal alkoxide such as sodium or
notassium methoxide or ethoxide, potassium iert-butoxide, or poiassium carbonate,
butyl lithium, tristhylamine, pyridine, eic. (Chem. Rev. 1989, 88, 8863-927; Top.
Stereochem. 1994, 271, 1).

Phosphonium salis (VIII) are obtained by methods known by the skilled in the art from
commercially available halides by reaction with triphenyiphospine in the presence of a
suitable solvent. {I. Gosney, A. G. Rowley in “Organophosphorous Reagents in Organic
Synthesis”, Ed. J. [. G. Cadogan, Academic Press, New York, 1979, Chpt 2; J Org.
Chem. 1984, 49, 4293-4295 and references cited therein).
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Compounds of formula (Vi) may be obiained by oxidation of the above described
intermediates {1} in the presence of a suitable oxidant agent such as Manganese (V)
oxide in a suitable solvent such as halogenated hydrocarbons, e.g. dichloromethane,
chloroform. (Gabriel Tojo, Marcos Ferndndez in “Oxidation of Alccholes to Aldehydes
and Kefanes: A Guide to Current Common Practice”, Ed. Springer, 2006, Chpt 8).

Process for preparing a compound of formula (le):
According to method A:

Reaction of a compound of formula (X} with a compound of formula {li} in the
presence of a base and a suitable solvent; whare LG represents a leaving group that
may be selected from a halide, e.g. bromide or chloride, or an arylsulfonyl group, e.g.
mesylate, friflate, or tosylate, and the like. This reaction is conducted in a suitable
solvent that will be a reaction-inert solvent, such as hydrocarbons like toluene;
halogenated hydrocarbons, e.g. dichloromethane, chloroform; dipolar aprotic solvents
such as acefonitrile, N,N-dimethylformamide (DMF), N,N-dimethylacetamide (DMA),
dimethyisuifoxide (DMSQO), hexamethyiphosphoric triamide (HMPT); ethers such as
tetrahydrofuran (THF), mixtures thereof with water, and the like. The base is sfrong
enough to detract a hydrogen from the hydroxy group, for example an aikaii of alkaline
metal hydride such as lithium hydride or sodium hydride, or an alkali metal atkoxide
such as sodium or potassium methoxide or ethoxide, potassium tert-butoxide, or

potassium carbonate, triethylamine, pyridine, sodium iodide, cesium carbonate, efc.

Compounds of formula (i) are commercially available or obtained by methods known
by the skilled in the art as for instance described in EP0529973.

Intermediates of formula (X)) may be obtained as described in W0O2007079086, by
reduction of a compound of farmula (XI).

Compounds of formula (Xi) may be obtained by acid hydrolysis by methods known by
the skilied in the art.

Compound of formula {(X) may be obtained by reaction of a compound of formuta {Vii)
with a phosphonium salt in the presence of a base and a suitable solvent. The suitable
solvent will be a reaction-inert solvent, such as hydrocarbons like toluene; halogenated
hydrocarbons, ©.g. dichloromethane, chloroform; dipolar aprotic solvents such as N,N-

dimethylformamide (DMF), and the like; ethers such as tetrahydrofuran {THF), and the
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like; and the base, for example an alkali of alkaline metal hydride such as or sodium
hydride, or an alkali metal alkoxide such as sodium or potassium methoxide or
ethoxide, potassium teri-buioxide, or potassium carbonate, butyl lithium, triethylamine,
pyridine, etc. (Chem. Rev. 1989, 89, 863-927; Top. Sferecchem. 1994, 21, 1).

Fhosphonium salts are obtained by methods known by the skilled in the art from
commercially available halides by reaction with triphenylphospine in the presence of a
suitable solvent. ([. Gosney, A. G. Rowley in “"Organophosphorous Reagents in Organic
Synthesis”, Ed. J. 1. G. Cadogan, Academic Press, New York, 1879, Chpt 2; J Org.
Chem. 1984, 49, 4293-4295 and references cited therein).

Compounds of formula (Vil} may be obtained by oxidation of the above described
intermediaties (I1) in the presence cf a suitable oxidant agent such as manganese oxide
in a suitable solvent such as halogenated hydrocarbons, e.g. dichioromethane,
chloroform. (Gabrie! Toio, Marcos Fernandez in “Oxidafion of Alcoholes fo Aldehydes

and Ketones: A Guide to Current Common Practice”, Ed. Springer, 2006, Chpt 8).

Intermediates of formuta (II) may be obtained as described in W0O2007079086, by
reduction of a compound of formula {IV).

Pyrazole carboxylates of formula (V) may be obtained as described in
WO2007078086, by reaction of a hydrazine derivative (V) with an 1,3-dikefone of

formula {\Vl) in & suitable solvent such as acetic acid.

Hydrazines (V) may be commercially available or obtained from a suitable nitro, amino
or halo substituted derivative by methods generally known by the skilled in the art. {J.
Am. Chem. Soc. 1998, 7120, 6621; Angew. Chem., Int. Ed. 1998, 37, 2080).

1,3-diketones (V1) may be obtained by a Claisen condensation between an alky! ketone
of formula CH;COR; and diethyi oxalate.

According to method B:

Reaction of a compound of formuta (XV1) with a compound of formula (lll) in the
presence of a base and a suifable solvent; where LG represents a leaving group that
may be selected from a halide, e.g. bromide or chloride, or an arvisulfony! group, e.g.
mesylale, triflate, or losylate, and the like. This reaction is conducted in a suitable
solvent that will be a reaction-inert solvent, such as hydrocarbons like toluene;

halogenated hydrocarbons, e.g. dichloromethane, chioroform; dipolar apraotic solvents
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such as acetonitrile, N,N-dimethylformamide (DMF}, N,N-dimethylacetamide (DMA),
dimethylsuffoxide {DMSO), hexamethylphosphoric triamide (HMPT); ethers such as
tetrahydrofuran (THF), mixtures thereof with water, and the like. The base is strong
enough o detract a hydrogen from the hydroxy group, for exampie an alkali of alkaline
metal hydride such as lithium hydride or sodium hydride, or an alkali metal alkoxide
such as sodium or potassium methoxide or ethoxide, potassium tert-butoxide, or

potassium carbonate, triethylamine, pyridine, sodium iodide, cesium carbonate, etc.

Compounds of formula {lil} are commercially available or obtained by methods known
by the skilled in the art as for instance described in EP0520973.

Intermediates of formula (XVi) may be obtained as described in W02007079086, by

reduction of a compound of formuia (XV).

Pyrazole carboxyiates of formula (XV) may be obtained as described in
WO2007079086, by reaction of a hydrazine derivative (V) with methyl 3,5-

dioxohexanocate of formula {(XIV) in a suitabe solvent such as MeOH.

Hydrazines (V) may be commercially available or obtained from a suitable nitro, amino
or halo substituted derivative by methods generally known by the skilled in the art. (J.
Am. Chem. Soc. 1998, 120, 6621; Angew. Chem., Int. Ed. 1998, 37, 2090).

Methyl 3,5-dioxohexanoate of formula (XIV) may be obtained by reaction of an
commercially available dehydrogcetic acid (XIil) with magnesium in MeOH
(Tetrahedron Letters 2010, 57, 2741).

Process for preparing a compound of formula (id):
The procedure is the same as described above for compounds of formula (Ib), using

the appropriate compound (XVII).

During the processes described above the protection of sensitive groups or of reagents
may be necessary and/or desirable. The introduction of conventional protective groups
as well as their removal may be performed by methods weli-known to those skilted in
the art.

If the compounds of general formula (I) themselves are obtained in form of a mixture of
sterecisomers, particularly enantiomers or diastereomers, said mixtures may be
separated by standard procedures known fo those skilled in the ari, e.q.

chromatographic methods or fractionalized crystallization with chiral reagents. If there
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are chiral centers the compounds may be prepared in racemic form, or individual

enantiomers may be prepared either by enantiospecific synthesis or by resolution.

Solvates, preferably hydrates, of the compounds of general formula (1), of
corresponding sterecisomers, or of corresponding salts thereof may aiso be obtained

by standard procedures known to those skilled in the art.

The purification and isolation of the inventive compounds of general formula {1}, of a
corresponding stereoisomer, or salt, or solvate or any intermediate thereof may, if
required, be carried cut by conventional methods known to those skilled in the art, e.q.

chromatographic methods or recrystallization.

It has been found that the compounds of general formula (1), sterecisomers thereof,
corresponding salts and corresponding solvates have high affinity fo sigma recepiors,
ie. they are selective ligands for ihe sigma receptor and act as modulators, e.g.

antagonists, inverse agonists or agonists, on these receptors.

The present invention further provides medicaments or pharmaceutical compositions
comprising a compound of this invention, or a pharmaceutically acceptable salf,
derivative, prodrug or sterecisomers thereof together with a pharmaceutically

acceptable excipient, for administration to a patient, notably a human.

The term “excipient” refers to components of a drug compound other than the active
ingredient (definition obtained from the European Medicines Agency- EMA). They
preferably include a “carrier, adjuvant and/or vehicle". Carriers are forms to which
substances are incorporated ic improve the delivery and the effectiveness of drugs.
Drug carriers are used in drug-delivery systems such as the controlled-release
technology to prolong in vive drug actions, decrease drug metabolism, and reduce drug
toxicity. Carriers are also used in designs to increase the effectiveness of drug delivery
to the target sites of pharmacological actions (U.S. National Library of Medicine.
National Institutes of Health). Adjuvant is a substance added to a drug product
formulation that affects the action of the aclive ingredient in a predictable way. Vehicle
is an excipient or a substance, preferably without therapeutic action, used as a medium
to give bulk for the administration of medicines (Stedman’'s Medical Spellchecker, ©
2006 Lippincotl Williams & Wilking). Such pharmaceutical carriers, adjuvanis or
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vehicles can be sterile liguids, such as water and oils, inciuding those of petroleumn,
animal, vegetable or synthetic origin, such as peanut oll, soybean oll, mineral oil,
sesame oil and the like, excipients, disgregants, wetting agents or diluents. Suitable
pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by
E.W. Martin. The selection of these excipients and the amounts fo be used will depend

on the form of application of the pharmaceutical composition.

The medicament or pharmaceutical composition according to the present invention
may be in any form suitable for the application to humans and/or animals, preferably
humans including infants, chiidren and adults and can be produced by standard
procedures known to those skilied in the art. 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, infranasal, percutaneous, rectal, vaginal, oral,
epidural, intrathecal, intraventricular, intracerebral, intracerebroventricular,
intracisiernal, intraspinal, perispinal, intracranial, delivery via needles or catheters with

or without pump devices, or other application routes.

in a preferred embodiment the pharmaceutical compositions are in oral form, either
solid or liquid. Suitable dose forms for oral administration may be tablets, pills, caplets,
gel caps, chewing gums, capsules, granules, drops, syrups or solutions and may
contain conventional excipients known in the art such as binding agents, for example
syrup, acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example
factose, sugar, maize starch, calcium phosphate, sorbitol or glycine; tabletling
fubricants, for example magnesium stearate; disintegrants, for example starch,
polyvinylpyrrolidone, sodium  starch glycolate or microcrystalline cellulose; or

pharmaceutically acceptable welting agents such as sodium lauryl sulfate.

The solid oral compositions may be prepared by conventional methods of blending,
filling or tabletting. Repeated blending operations may be used {o distribute the active
agent throughout those compositions employing large quantities of fillers. Such
operations are conventional in the art. The tablets may for example be prepared by wet
or dry granulaticn and optionally coated according to methods well known in normal

pharmaceutical praciice, in particular with an enteric coating.
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The pharmaceutical compositions may alsoc be adapted for parenteral administration,
such as sterile solutions, suspensions or reconstitutable dry preparations, aerosols or
sprays in the appropriate unit dosage form. Adequate excipients can be used, such as

bulking agents, buffering agents or surfactants.

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

patches, for percutaneous application.

Skin applications include cintments, gels, creams, lotions, suspensions or emulsions.
Suitable form of rectal application is by means of suppositories.

The mentioned formulations will be prepared using standard methods such as those
described or referred to in the Spanish and US Pharmacoposias and similar reference

texts.

In one embodiment of the invention it is preferred that compound of formula (1) 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 disease or condition
being treated. When the composition is administered orally, larger quantities of the
active agent will be required to produce the same effect as a smaller guantity 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 ofher therapeutic agents. Active compounds will
typically be adminisiered once or more times a day for example 1, 2, 3 or 4 times daily,

with typical total daily doses in the range of from 0.1 to 1000 mg/kg/day.

The compounds and compositions of this invention may be used with other drugs to
provide a combination therapy. The other drugs may form part of the same
composition, or be provided as a separate composition for administration at the same

time or at different lime.

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

and cannot be considered as restricting it in any way.
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EXAMPLES
Exampie 1
Synthesis of 4-(2-{11-(3,4-dichiorophenyl)-5-methyl-1H-pyrazol-3-

yilmethoxy}ethylymorpholine
1.1 Synthesis of ethyl 1-(3,4-dichloropheny!}-5-methyl-1H-pyrazoie-3-carboxylate

O
Ot
HI\I’NHS Cl o o / ‘}N
O e 4 N
+ ~" T AcOH
s, ref., 1h
Gl 99%
ol Cl
Cl

Ethyl acetopyruvate (74 mg, 0.468 mmol) was added over a suspension of the starting
material (100 mg, 0.468 mmol) in AcOH (5 mL) and the mixture was refluxed for 1 h.
Then, it was allowed to cool to rt and diluyed with CH.Cl; (10 ml). The organic phase
was washed with H,O {(1x10 mlL) and with NaOH ac. 10% (2x10 mlL),, dried over
Na,50, anh., filtered and concentrated fo dryness. The residue {171 mg) was purified
by flash column chromatography in silica gel (21% AcOEt/hexane), 1o yield 139 mg of
the desired product (Rf= 0.6 (30% AcOEVhexane), pale yellow solid, 99% yield).

NMR-"H (CDCls, 250 MHz, 8): 7.62 (d, J = 2.4 Hz, 1H, ArH): 7.54 {d, J = 8.3 Hz, 1H,
ArH); 7.32 (dd, J = 2.4 y 8.3 Hz, 1H, ArH); 6.72 (s, 1H, ArH); 4.39 (¢, J = 6.8 Hz, 2H,
CHy); 2.34 (s, 3H, CHy); 1.39 (1, J = 6.8 Hz, 3H, CHj).

MS-El+ m/z: 300.0 (M+1).

1.2 Synthesis of [1-(3,4-dichiorophenyl}-5-methyl-1H-pyrazoi-3-yijmethanol
Q
HOE& OH

\

[ N [ N

N NaBH, N

i cl

Cl

EtCH
NaBH: (104 mg, 2.76 mmol) was added over & suspension of the starting ester (551

ref. 5h

0,
75% cl

Cl

mg, 1.84 mmol} in EICH (12 mbL). The mixture was refluxed (it is dissolved when

refluxing) for 1 h, and more NaBH; was added (104 mg, 2.76 mmel) then. It was
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refluxed for further 4 h, and it was aliowed to cool to rt. It was poured into H,O (16 mL),
and the aqueous layer was exiracted with CH,Cl» {2x10 mL). The combined organic
phases were washed with NH4Cl ac. sat. (1x15 mL) and with H,O {1x15 mL), dried
over Na,S0, anh., filtered and concentrated to dryness. The residue was purified by
fiash column chromatography in silica gel (42-60% AcOEthexane) to vield 354 mg of
the desired product (Rf= 0.5 (10% MeOH/CH.CI,), yeliow sclid, 75% yield).

NMR-'H (CDCls, 250 MHz, 8): 7.82 (d, J = 2.5 Hz, 1H, ArH); 7.75 (d, J = 8.5 Hz, 1H,
ArHY: 7.52 (m, 1H, ArH); 6.43 (s, 1H, ArH); 4.91 (s, 2H, CH,); 2.57 (s, 3H, CHa).

1.3 Synthesis of 4-(2-iodoethyhmorpholine
O N Nal O N
s g aeone O/
ref., 17 h
56%

Nal (25.54 g, 170.40 mmol) was added over a suspension of the starting chloride (8.5
g, 56.80 mmol) in acetone {150 mL). The mixture was refluxed for 17 h, then it was
allowed to cool to rt and filtered, washing with with CH,Cl, (3x100 mL). The filtrate was
washed with +,0 (3x250 mL), the organic phase was dried over Na,80, anh., filtered
and concentrated to dryness to vield 7.71 g of the desired iodide (Rf= 0.4 (40%
AcOEt/hexane), olly yellow solid, 56% yield).

NMR-"H (CDCls, 250 MHz, 8): 3.64 (1, J = 4.7 Hz, 4H, CH,); 3.14 {t, J = 7.6 Mz, 2H,
CHa) 2.65 (1, J = 7.6 Hz, 2H, CH,) 2.42 (t, J = 4.7 Hz, 4H, CH,).

1.4 Synthesis of 4-(2-{[1-(3,4-dichiorophenyl)-5-methyl-1H-pyrazol-3-
yiimethoxylethylimorphocline

/[—(OH [ O
/Ni\;\l H NaH /Ni\N
+ N THF
E j ref., 2 h
@CI 0O 99% o

Cl Ci
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NaH (60% in mineral oil, 25 mg, 0.622 mmol} was added over a solution of the starting
alcohol (80 mg, 0.311 mmol) in THF (3 mbL). The mixture was stirred at rt for 10 min h,
and the starting iodide was added (225 mg, 0.933 mmol) in THF (2 mL). The mixture
was refluxed for 2 h, then it was allowed to cool to rt and it was poured into NaHCO;
ac. sat. (8.0 mL). CH,CL (10 mL) was added and the organic phase was separated.
The agueous phase was exiracted with CH,Cl; (2x8 mL), and the combined arganic
phases were dried over Na,;S0, anh., filtered and concentrated to dryness. The residue
was purified by flash column chromatography in silica gel {3-5.2% MaOH/CH,CL) o
yield 114 mg of the desired product (Rf= 0.5 {10% MeOH/CH,Cl), cream solid, 9%
yield).

NMR-"H (CDCls, 250 MHz, 8): 7.59 (d, J = 2.5 Hz, 1H, ArH); 7.52 (d, J = 8.6 Hz, 1H,
ArH); 7.32-7.27 (dd, J = 2.5y 8.6 Hz, 1H, ArH); 8.24 (s, 1H, ArH); 4.54 (s, 2H, CHy);
3.73(t, J=4.6 Hz, 4H, CHy); 3.65 (1, J = 5.8 Hz, 2H, CH,); 2.62 (i, J = 5.8 Hz, 2R,
CH.); 2.51 (t, J = 4.6 Hz, 4H, CH,); 2.35 (s, 3H, CH;).

MS-El+ m/z: 370.3, 372.3 (M+1).

Example 2

Synthesis of 4-(2-{[1-(2-naphthyl)-5-methyl-1M-pyrazol-3-
yllmethoxyj}ethyl)morpholine

2.1 Synthesis of 2-naphthyihydrazine hydrochloride

1. NaN©,, HCl ac. 6.0 M
H,0 H

NH Ne, o+ -
2 _0°C.1h - NH; Cl
2.8nCl,, HClac. 6.0 M 7
0°C,35h
63%

NaNO, (578 mg, 8.38 mmol) in H,O (1.2 mL} was slowly added (2 min of addition) over
a suspension of 2-naphthylamine (800 mg, 5.59 mmol} in HC! ac. 6.0 M {6 mL) cooled
in a HyO-ice bath. The resulting solution was stirred in H,O-ice bath for 1 h, and SnCl,
(3.71 g, 19.56 mol) was added slowly (5 min of addition). The resulting suspension was
stirred in H,O-ice bath for 3.5 h, and then filtered. The solid was successively washed
with H20 at 0 °C (4x8 mL), with H,O at rt (1x8 mL), with Et,;O at 0 °C (2x4 mL), with
Et:O/hexane (1:1, 2x4 mL) and with hexane (2x5 mL). The solid was dried to yield 690
mq of the desired product (Rf= 0.7 {40% AcOE¥hexane), cream solid, 63% vyield).
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NMR-"H (DMSO-ds, 250 MHz, 5): 7.81 (m, 2H, ArH); 7.71 (d, J = 7.7 Hz, 1H, ArH);
7.49-7.19 {m, 4H, ArH).
MS-El+ m/z: 159.1 (M-HGI+1).

2.2 Synthesis of ethyl 5-methyl-1-(2-naphthy!)-1H-pyrazole-3-carboxylate
0
Hoa
NH cl
o [
o N N
~~ TRcOH 0 +
ref., 1 h ‘ ‘

a, 7% b, 66%

Ethyl acetopyruvate (544 mg, 3.44 mmol) was added over a suspension of the starting
hydrazine (670 mg, 3.44 mmol) in AcOH (5 mL). The resulting suspension was refluxed
for 1 h, then it was allowed to cool to r.t. and diluted with CH,Cl, (15 mL). The organic
phase was successively washed with H,O (2x20 mL), with NaOH ac. 10% (1x20 ml.)
and again with H:O (1x20 mL}. The organic phase was dried over Na.8S0; anh., filtered
and concentrated to dryness. The residue was purified by flash column
chromatography in silica gel {16-41% AcOEthexane), o yield 68 mg of isomer a (Rf=
0.8 (20% AcOEt/hexane), orange solid, 7% yield) and 640 mg of isomer b (Rf= 0.6
(20% AcOEt/hexane), organge solid, 66% yield)

NMR-H isomer b (CDClg, 250 MHz, 8): 7.95-7.84 (m, 4H, ArH); 7.60-7.51 (m, 3H,
ArH); 6.78 (s, 1M, ArH); 4.43 (¢, J = 7.1 Hz, 2H, CHy); 2.38 (5, 3H, CH3); 1.40 (1, J = 7.1
Hz, 3H, CHa).

NMR-"H isomer a (CDCls, 250 MHz, 8): 7.91-7.85 (m, 4H, ArH}; 7.53-7.48 (m, 3H,
ArH); 6.88 (s, 1H, ArH}; 4.22 (¢, J = 7.1 Hz, 2H, CHy); 2.39 {s, 3H, CHy); 1.20 (t, J = 7.1
Hz, 3H, CHa).
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2.3 Synthesis of [5~methyi~1 -(2-naphthyl)-1H-pyrazol-3-yl[jmethanol

OH
/ \N /4/_\(

N NaBH, N

———— R
EtOH
raf., 24 h
I 57% I

NabBH. (129 mg, 3.42 mmol) was added over a suspension of the starting ester (640
mg, 2.28 mmol) in EtOH (15 mi). The mixture was refluxed (it is dissolved when
refluxing) for 1.5 h, and then more NaBH; (640 mg, 2.28 mmol) was added. It was
refluxed for another 4 h, and more NaBH, (640 mg, 2.28 mmol) was added. After
another 2.5 h, more NaBH, (640 mg, 2.28 mmol) was added and it was refluxed for
another 16 h. The reaction mixture was allowed to coci o t and poured into HO (10
mL). The aqueous phase was extracted with CHxCl, (2x15 mL) and the combined
organic phases were washed with NH4Cl ac. sat. {2x30 mLi), dried over Na,S0, anh.,
filtered and concentrated to dryness. The residue was purified by flash column
chromatography in silica gel (60-70% AcOEthexane),io vield 308 mg of the desired
product (Rf= 0.2 {40% AcOEVhexane), yeliow solid, 57% yield).

NMR-"H (CDCl;, 250 MHz, 8): 7.96-7.96 (m, 4H, ArH); 7.61 (d, J = 1.9 Hz, 1H, ArH);
7.56 (m, 2H, ArH): 6.25 (s, 1H, ArH); 4.74 (sa, 2H, CH,);, 2.39 {s, 3H, CH3).

2.4 Synthesis of 4-(2-{[1-(2-naphthyl}-5-methyl-1#¥-pyrazol-3-
yijmethoxyl}ethyl)morphoiine

OH O

NaH (60% in minerat oil, 56 mg, 1.40 mmol) was added over a solution of the starting

alcohol (167 mg, 0.70 mmol) in THF (6 mL). The mixture was stirred at rt for 5 min, and
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the starting lodide was added (354 mg, 1.47 mmol) in THF (2 mL). The reaction mixture
was refiuxed for 2 h, then it was allowed to cool to r.t. and poured into NaHCQOj; ac. sat.
(18 ml). The agueous phase was extracted with CH,Cl, (2x10 mL) and the combined
organic phases were washed with NaHCO; ac. sat. (1x20 mL) and with H>O (1x10 mL),
dried over Na,SO4 anh., filtered and concentrated to dryness. The residue was purified
by flash column chromatography in silica gel (4% MeOH/CH,CL), to yield 176 mg of
the desired product {Rf= 0.1 (5% MeOH/CH,CL,), orange oil, 71% yisid).

NMR-"H (CDCls, 250 MHz, 8): 7.89 (m, 4H, ArH); 7.61-7.50 (m, 3H, ArH); 6.28 (s, 1H,
ArH); 4.60 (s, 2H, CHy); 3.74 (1, J = 4.7 Hz, 4H, CHy); 3.69 (1, J = 5.8 Hz, 2H, CHy);
265 (1, J=5.8 Hz, 2H, CHz); 2.53 (m, 4H, CHy); 2.39 (s, 3H, CHa).

MS-El+ m/z: 352.4 (M+1).

Example 3

Synthesis of 4-{3-[1-(3,4-dichiorophenyi)-5-methyi-1 H-pyrazol-3-yi]
propyltmorpholine

3.1 Synthesis of ethyl 1-(3,4-dichlorophenyl)-5-methyl-1H-pyrazole-3-carboxylate

O
OEt
iy s o 0 /N}N
+ )U\H/Ox/ AoOH *
o) ref., 1h
Cl 99%
Cl cl
C

Ethyl acetopyruvate (74 mg, 0.468 mmol) was added over a suspension of the starting
material (100 mg, 0.468 mmol) in AcOH {5 mL). The resulting mixiure was refiuxed for
1 h, then it was allowed to cool to rt and diluted with CH,Ci, (10 mL). The organic
phase was washed with H>O (1x10 mL} and with NaOH ac. 10% (2x10 mL), dried over
Na,S04 anh., filtered and concentrated to dryness. The residue (171 mg) was purified
by flash column chromatography in silica gel (21% AcOEthexane), to yield 139 mg of
the desired product {Rf= 0.6 (30% AcOEt/hexane), pale yellow solid, 99% yield).
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NMR-'H (CDCls, 250 MHz, §): 7.62 (d, J = 2.4 Hz, 1H, ArH); 7.54 (d, J = 8.3 Hz, 1H,
ArH); 7.32 (dd, J = 2.4 y 8.3 Mz, 1H, ArH); 6.72 (s, 1H, ArH); 4.39 (¢, J = 6.8 Hz, 2H,
CHy); 2.34 (s, 3H, CHa); 1.39 (t, J = 6.8 Hz, 3H, CH;).

MS-El+ m/z: 300.0 (M+1).

3.2 Synthesis of [1+(3,4-dichlorophenyl}-5-methyl-1 H-pyrazol-3-yljmethanol

0
Hoa OH
{
[N [ N

N’ NaBH, N
— iy
EtOH
ref.,5h
7 G,
al 5% Cl
Cl C

NaBH, (104 mg, 2.76 mmol) was added over a suspension of the starting ester (551
mg, 1.84 mmol) in EtOM (12 mbL). The mxiture was refluxed (it is dissolved whsn
refluxing) for 1 h, and then more NaBHs (104 mg, 2.76 mmol} was added. It was
refluxed for another 4 h, and then it was allowed to cool to rt and poured inte H,0 (10
mL). The agueous phase was exiracted with CH,Cl; (2x10 mL) and the combined
organic phases were washed with NH,Cl ac. sat. (1x15 mL} and with HxO (1x15 mL),
dried over Na,S0, anh., filtered y concentrated to dryness. The residue was purified by
flash column chromatography in silica gel (42-60% AcOEt/hexane), {o vield 354 mg of
the desired product (Rf= 0.5 (10% MeOH/CH,Cl.), yellow solid, 75% vyield).

NMR-'H (CDCls, 250 MHz, 8): 7.82 (d, J = 2.5 Hz, 1H, ArH); 7.75 (d, J = 8.5 Hz, 1H,
ArH): 7.52 (m, 1H, ArH); 6.43 (s, TH, ArHY; 4.91 (s, 2H, CH,); 2.57 (s, 3H, CHy).

3.3 Synthesis of 1-(3,4-dichlorophenyi)-5-methyl-1 H-pyrazole-3-carbaldehyde

Q
OH HH
\
[ N [ N

N MnO, N
CH,CL,
ref., 16.5h
Cl 75% Cl
Cl Cl
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MnO, (85% purity, 2.16 g, 21.10 mmol) was added over a solution of the starting
alcohal {542 mg, 2.11 mmol) in CH:Cly (30 mL). The mixture was refluxed for 16.5 h,
and then it was allowed to coot to rt and filtered through Celite, washing with CH,Cl,
(3x50 mL) and with 5% MeOH/CH,Cl; (1x40 mL). The filtrate was concentrated to
dryness and purified by flash column chromatography in silica gel (20%
AcOElhexane), to yield 403 mg of the desired product (Rf= 0.5 (20% AcOEVhexane),
paie yellow solid, 75% vield).

NMR-"H (CDCls, 250 MHz, 8): 9.98 (s, 1H, CHO); 7.65 (d, J = 2.5 Hz, 1H, ArH); 7.61
(d, J=8.5Hz, 1H, ArH); 7.36 (dd, J= 2.5y 8.5 Hz, 1H, ArH); 6.73 (s, 1H, ArH); 2.39 (s,

3H, CHs).

3.4 Synthesis of 4-(2-iodoethyl)morpholine

0 N Nal O N
—>
N/ _\~CF acelone o/ _\—~l
ref., 17 h
56%

Nal (25.54 g, 170.40 mmol) was added over a suspension of the starting chloride (8.5
g, 56.80 mmol} in acetone (150 mL). The mixture was refluxed for 17 h, then it was
altowed to ceol to rl. and filtered, washing with with CHCl, (3x100 mL). The filtrate
was washed with H,O (3x250 ml), the organic phase was dried over Nap,S0, anh.,
filtered and concentrated {o dryness to yield 7.71 g of the desired iodide (Rf= 0.4 (40%
AcOEt/hexane), oily yellow solid, 56% yield).

NMR-"H (CDCls, 250 MHz, 8): 3.64 (t, J = 4.7 Hz, 4H, CHy); 3.14 {t, J = 7.6 Hz, 2H,
CH,) 2.65 (t, J = 7.6 Hz, 2H, CH,) 2.42 (¢, J = 4.7 Hz, 4H, CHy).

3.5 Synthesis of {4-ethylmorpholine}(iriphenyliphesphonium iodide

O/M\N PPh, OJ \N
B
N\ / —\—I xilenes A4 _\—F“'Ph |
ref., 16 h 3
95%

PPhs (3.26 g, 12.44 mmol) was added over a solution of the starting iodide (2.0 g, 8.29

mmol) in xylenes (15 mL}. The mixture was refluxed for 16 h and then it was allowed to
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cool to rt. Toluene was added (8 ml.) and it was sfirred at rt for 2 h. The solid was
fillered under vacuum, it was washed with Et;O (3x10 mL) and dried, to vield 3.96 g of
the desired product (Rf= 0.1 (10% MeOH/CH,Cl,), white solid, 95% vyield).

NMR-"H (CDCla, 250 MHz, 8): 7.93-7.83 (m, 15H, ArH); 3.84 (m, 2H, CH,); 3.28 (m,
4H, CH,) 2.59 (m, 2H, CH,) 2.30 {m, 4H, CH,).
MS-El+ m/z: 376.0 (M-1).

3.6 SBynthesis of 4-{3-[14{34-dichlorophenyl}-5-methyl-1H-pyrazol-3-yliprop-2-

enyi}morpholine

Q Nmo
" " P'Ph =
] s 1. salt, KO'Bu
/ }N THF / ,\N
N t.a.. 1 min - N
+ N 2. aldehyde, THF
[ j ta.,1h
36%

cl 0 ’ Cl

C CI

A portion of KO'Bu (79 mg, 0.703 mmol) was added over a suspension of the
phosphine salt (177 mg, 0.353 mmol) in THE (3 mL). it was stirred at .. for about 1
min (bright yellow suspension), and the starting aldehyde (108 mg, 0.423 mmol) in THF
(3 ml.} was added. The reaction mixiure was stirred at r.f. for 1 h, and then diluted with
CH.Clz (10 mL) vy H>0 (10 mL) was added. The organic phase was separated and the
aqueous phase was extracted with CHCl, (1x10 mL). The combined organic phases
were dried over Na;S0, anh., filiered and concentrated {o dryness. The residue was
purified by three consecutive flash column chromatography in silica gel (4%
MeOH/CH,Cl, 50% acetone/Hexane y CHyCly/MeOH/NH;OH 88:2:1) fo yield 45 mg of
the desired product {Rf= 0.5 (60% acetone/Hexane), pale yellow oil, 36% yield).

NMR-"H (CDCls, 250 MHz, 8) major isomer: 7.62 (d, J = 2.5 Hz, 1H, ArH); 7.54 (d, J =
8.5 Hz, 1H, ArH); 7.33 (dd, J = 2.5 y 8.5 Hz, 1H, ArH); 6.45 (d, J = 11.8 Hz, 1H, CH);
6.22 (s, 1H, ArH); 5.84 {m, 1H, CH}; 3.74 (m, 4H, CH,); 3.46 {(dd, J = 1.9y 6.3 Hz, 2H,
CHy): 2.53 (m, 4H, CHy); 2.37 (s, 3H, CHa).

MS-El+ m/z; 352.0, 354.0 (M).
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3.7 Synthesis of 4-{3-[1-(3,4-dichloropheny!)-5-methyl-1H-pyrazol-3-
yllpropylimorpholine

M\
.~ N 0 N o
N/ N/
\
[N ! N
N H,, PO, N
MaOH
rt.2h
64%
Cl Cl
Cl i

5 PtO; {4 mg, 0.017 mmol) was added over a solution of a solution of the starting
material (123 mg, 0.349 mmol) in MeOH (4 mL). The suspension was stirred at r.t.
under H; atmosphere (balloon) for 2 h, and then it was filtered through Celite, washing
with MeOH (3x5 mL). The filtrate was concentrated to dryness and purified by flash
column chromatography in silica gel (40% acetone/Hexane) to yield 79 mg of the

10 desired product (Rf= 0.4 (50% acetone/Hexane), pale yeilow oil, 84% yieid).

NMR-"H (CDCls, 250 MHz, §): 7.59 (d, J = 2.5 Hz, 1H, ArH); 7.50 (d, J = 8.8 Hz, 1H,
ArH); 7.29 (dd, J = 2.5y 8.8 Hz, 1H, ArH); 6.02 (s, 1H, ArH): 3.72 (m, 4H, CH,); 2.64 (t,
J = 7.7 Hz, 2H, CH,): 2.44 (m, 6H, CH,); 2.32 (s, 3H, CHa): 1.87 (m, 2H, CH,).

15 MS-El+ n/z: 351.8, 353.8 (M).

Example 4

Synthesis of 4-{3-[5-Methyi-1-(2-naphthyl}-1H-pyrazol-3-yljpropyi}morpholine
20 4.1 Synthesis of 2-naphthylhydrazine hydrochloride
1. NaNO,, HClac. 6.0 M

H,O H
NH z No  + -
2 _0°C.1hn . NH, Ct
2.SnCl,, HClac. 6.0 M ©
0°C,35h
63%

NaNO; {578 mg, 8.38 mmot) in H,O (1.2 mL) was slowly added (2 min of addition) over
a suspension of 2-naphthylamine (800 mg, 5.59 mmol) in HCI ac. 8.0 M (6 mL) cooled
25 in a HyO-ice bath. The resulting solution was stirred in HxO-ice bath for 1 h, and SnCi;
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(3.71 g, 19.56 mol) was slowly added (5 min of addition). The resulting suspension was
stirred in H>O-ice bath for 3.5 h, and then it was filtered. The solid was washed with
H.O at 0 °C (4x8 mL}, with HO at rt (1x8 mL), with Et,O at 0 °C (2x4 mL), with
Et;O/hexane (1:1, 2x4 mL) and with hexane (2x5 mL). The solid was dried to yield 690
myg of the desired product (Rf= 0.7 (40% AcOEt/hexane), cream solid, 63% yield).

NMR-'H (DMSO-ds, 250 MHz, §): 7.81 (m, 2H, ArH); 7.71 (d, J = 7.7 Hz, 1H, ArH);
7.49-7.19 (m, 4H, ArH).
MS-El+ m/z: 159.1 (M-HCH+1).

4.2 Synthesis of ethyl 5-methyi-1-(2-naphthyl}-1H-pyrazole-3-carboxylate

O

/(_2&05
_NHL G V v
N7 0o 0 Etor-(/:ﬁ /N,N
+ )\)‘\WO\/ —AoH T 0 +

o ref.,1h = =
; SN l |
L

a 7% b, 66%

Ethyl acetopyruvate (544 mg, 3.44 mmoi) was added over a suspension of the starting
hydrazine (670 mg, 3.44 mmaol) in AcOH (5 mL). The resulting suspension was refluxed
for 1 h and then it was allowed to cool to rt and diluted with CH;Cl; (15 mb). The
organic phase was washed with HO (2x20 mL), with NaCOH ac. 10% {1x20 mL) and
again with HzO (1x20 mL). The organic phase was dried over Na;S0O, anh., filtered and
concentrated to dryness. The crude was purified by flash column chromatography in
silica gel (15-41% AcOEVhexane), to yield 68 mg of isomer a (Rf= 0.8 (20%
AcOEt/hexane), orange solid, 7% vyield) and 640 mg of isomer b (Rf= 0.6 (20%
AcOEt/hexane), orange solid, 66% vyield).

NMR-"H isomer b (CDCls, 250 MHz, §): 7.95-7.84 (m, 4H, ArH); 7.60-7.51 {m, 3H,
ArHY: 6.78 (s, 1H, ArH); 4.43 (¢, J = 7.1 Hz, 2H, CH,); 2.38 (s, 3H, CHa); 1.40 (t, J = 7.1
Mz, 3H, CHy).
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NMR-'H isomer a (CDCly, 250 MHz, 8): 7.91-7.85 (m, 4H, ArH); 7.53-7.48 (m, 3H,
ArH); 6.86 (s, TH, ArH); 4.22 (¢, J = 7.1 Hz, 2H, CH,); 2.39 (s, 3H, CHa); 1.20 (t, J = 7.1
Hz, 3H, GHs).

4.3 Synthesis of [5-methyl-1-(2-naphthyl)-1H-pyrazol-3-ylimethanol

0]
OEt OH
[ sl
N NaBH, N'N
e
EtOH
ref., 24 h

57%

Oy

S

NaBH, (129 mg, 3.42 mmol} was added over a suspension of the starting ester (640
mg, 2.28 mmol) in EtOH (15 mlL). The mixiure was refluxed (it dissolves when
refluxing) for 1.5 h, and then more NaBH, (640 mg, 2.28 mmol) was added. 1t was
refluxed for 4 h more, and more NaBH, (840 mg, 2.28 mmol) was added. After 2.5 h,
more NaBH, (640 mg, 2.28 mmol) was added and it was refluxed for 16 h more. The
reaction mixture was allowed to cool to r.t. and poured into H;0 (10 mL). The agueous
phase was extracted with CH,Cl; (2x15 mL) and the combined organic phases were
washed with NH,Cl ac. sat. (2x3G mlL)}, dried over Na;80,; anh., filtered and
concentrated {o dryness. The crude was purified by flash column chromatography in
sflica gel (60-70% AcOEthexane), to yield 309 mg of the desired product (Rf= 0.2
(40% AcOEt/hexane), yellow solid, 57% yield).

NMR-"H (CDCls, 250 MHz, §): 7.96-7.96 (m, 4H, ArH); 7.61 (d, J = 1.9 Hz, 1H, ArH);
7.56 (m, 2H, ArH); 6.25 (s, 1H, ArH); 4.74 {sa, 2H, CH,); 2.39 (s, 3H, CHs).
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4.4 Synthesis of 5-methyl-1-(2-naphthyl}-1H-pyrazole-3-carbaldehyde

Q

OH H
a /N
N MnO, N

N

T —
CH,CI,
ref., 3 h
71% O

MnO, (85% assay, 1.33 g, 12.97 mmol) was added over a solution of the starting
alcohol (309 mg, 1.29 mmol) in CHClz (10 mL). The mixture was refluxed for 3 h, and

g

then it was allowed 1o cool to r.t. and filtered through Celite, washing with CH;Cl; (2x15
mL) and with 10% MeOH/CH,Cl (3x15 mL). The filirate was concentrated to dryness
and purified by flash column chromatography in silica gel (20% AcOEt/hexane), to vield
218 mg of the desired product (Rf= 0.8 (40% AcOEt/hexane), pale yeilow solid, 71%
yield).

NMR-'H (CDCls, 250 MHz, 8): 10.04 (s, 1H, CHOY; 7.94 (m, 4H, ArH); 7.80 (m, 3H,
ArH); .77 (s, 1H, ArH); 2.43 (s, 3H, CH3).

4.5 Synthesis of 4-{3-[5-methyi-1-(2-naphthy[}-1H-pyrazol-3-yilprop-2-

enylymorpholine

; 4
Cf\ =N M\b
HMH ol
7 .'}\ - i
M -
T | jphB 1. salf, KOEy ”"{m}“
A THF

= \H r rL U min f’Kﬂ
L ) + M 7 aldehyde THE ..

E{\;’/ L a ,j ;: g-%flﬁ rin F aJ/

o

A portion of KOtBu (69 mg, 0.6214 mmol) was added over a suspension of the
phosphing salt (184 mg, 0.307 mmol) in THF {3 mL}. It was stirred for about 1 min
(bright yellow suspension), and the starting aldehyde {87 mg, 0.368 mmol) was added
in THF (2 mL). The reaction mixture was stirred at rt for 45 min, and then NH.C! ac. sat.
(10 mL) was added and extracted with AcOEt (1x10 mL). The organic phase was
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washed with NH,Cl ac. sat. (2x106 ml) and with H,O (1x10 mL), dried over Na,S04
anh., filtered and concentrated to dryness. The crude was purified by flash column

chromatography in silica gel (3% MeOH/CH,CI;) to yield 27 mg of the desired product
(Rf=0.2 (5% MeOH/CH.Cl,), yellow oil, 26% vyield).

NMR-'H (CDCls, 250 MHz, &) major isomer: 7.88 (m, 4H, ArH); 7.62 (dd, J = 2.0 y 8.6
Hz, 1H, ArH); 7.55 {m, 2H, ArH); 6.54 (d, J = 11.8 Hz, 1H, CH); 6.27 (s, 1H, ArH); 5.84
(m, 1H, CH); 3.80 {m, 4H, CHz); 3.51 (m, 2H, CH,); 2.57 (m, 4H, CH,); 2.42 (s, 3H,
CHjs).

4.6 Synthesis of 4-{3-[5-Methy|-1-(2-naphthyl)-1H-pyrazol-3-yilpropyl}morpholine

e = = J—— ",

:‘?—TJ"‘ !‘iffl 5'1'

.-v-“{\ " M H2| Pro e —, N \['\j
y TTHWeOR % s

Fy ; ri, 25 h e \l

1. 31% |

- %:__ g :::M P
[ | j

o —

The starting material (57 mg, 0.17% mmol} in MeCH (4 mlL) was added over a
suspension of Pd/C (10% by weight, 18 mg, 0.017 mmol} in MeOH (4 mL). The
resulting suspension was stirred at rt under H; atmosphere (balloon) for 2.5 h, and then
it was filtered through Celite, washing with MeOH (3x5 mL). The filtrate was
concenirated to dryness and purified by flash column chromatography in silica gel (3%
MeOH/CH,CL,) to vield 46 mg of the desired product (Rf= 0.15 (5% MeOH/CH,CL),
yellow oil, 81% vield).

NMR-"H (CDCls, 250 MHz, 8): 7.84-7.94 (m, 4H, ArH); 7.59 (dd, J = 2.2 y 8.8 Hz, 1H,
ArH); 7.52 (m, 2H, ArH); 6.06 (s, 1H, ArH); 3.74 (m, 4H, CHy); 2.71 (t, J = 7.7 Hz, 2H,
CHa); 2.49 (m, 6H, CHy); 2.38 (s, 3H, CH3); 1.91 (m, 2H, CH>).

MS-EI+ m/z: 335.9 (M+1).

Example 5
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Synthesis of 4-{2-{2-[1-(3,4-dichicrophenyl})-5-methyl-1H-pyrazol-3-yllethoxy}
ethyl)morpholine

5.1. Synthesis of 1+(3,4-dichlorophenyl)-3-[2-methoxyvinyi]-5-methyl-1 H-pyrazole

] o
s oM
— 1 MeOCH,PPh,CI FC
Mooy »Buli
-y THF ’J\m‘ }
/LH 1070 13 min " J\M
“ - Z aldehyde - ﬂ “‘j
L THF P
T 10 *C—ri, 16 B — Cl
o B4% o

Over a suspension of (methoxymethyl)-riphenylphosphonium chloride (2.06 g, 6.0
mmacl) in THE (10 mL) cooled at -35 °C in a COz-acetone bath, was slowly added n-
Buli (2.5 M in hexane, 2.4 mL, 6.0 mmol; 20 min of addition}. The mixiure was stirred,
it was allowed to cool to -10 °C for 10 min, and the starting aldehyde (770 mg, 3.02
mmof) in THF (5.0 mL)} was added slowly. The mixture was allowed to cool tor.t. and it
was slirred for 15 h and poured into NH,CI ac. sat. (30 mL). The agueous phase was
extracted with AcOEt (1x30 mL). The organic phases were washed with NH.CI ac. sat.
{(Tx30 mbL) and with H:O (1x20 mL), dried over Na;S0, anh., filtered and concentrated
fo dryness. The crude was purified by flash colurmn chromatography in Biotage SP1 (0-
30% AcOEthexane), to yield 550 mg of the desired product (Rf= 0.5 (20%
AcOEt/hexane), yellow oil, 64% vield).

NMR-'H (CDCls, 250 MHz, 8): 7.61 (d, J = 2.5 Hz, 1H, ArH); 7.50 (d, J = 8.5 Hz, 1H,
ArHY; 7.31 (dd, J = 8.5 and 2.5 Hz, 1H, ArH); 7.17 (d, J = 13.2 Hz, 0.5H, CH); 6.59 (s,
0.5H, ArH); 6.22 (d, J = 6.9 Hz, 0.5H, CH); 6.13 (s, 0.5H, ArH): 5.78 (d, J = 13.2 Hz,
0.5H, CHY; 5.45 (d, J = 6.9 Hz, 0.5H, CH); 3.80 (s, 1.5H, GHy); 3.68 (s, 1.5H, CHs); 2.35
(s, 1.5H, CHy); 2.33 (s, 1.5H, CHa).

MS-Ei+ m/z: 282.6, 285.3 (M+1).
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5.2 Synthesis of [1-(3,4-dichlorophenyl}-5-methyl-1H-pyrazol-3-yllacetaldehyde

OME H
r—(w ib
/! ': ':&r
Y 4%
Y HClcone B
hMeOH, H,0
|’ o Pt 16k ﬂ’ii
- 23% ey
ni ~
] (1

H,O (1.0 mL) and HCl conc. {2.3 mL) was added over a solution of the stariing ester
(400 mg, 1.41 mmol) in MeOH (4.0 mL). The mixiure was stirred at rt atmosphere for
16 h. NaOH ac. 50% was added to pH 7-8, and the aquecus phase was extracted with
AcOEt (4x15 mL). The combined organic phases dried over Na,SQ, anh., filtered and
concentrated to dryness. The crude was purified by Biotage SP1 {0-30%
AcOEt/hexane) to yield 106 mg of the desired product (Rf= 0.3 (20% AcOEthexane),
yellow oil, 28% yield).

NMR-"H (CDCl, 250 MHz, 8): 9.76 {t, J = 1.8 Hz, 1H, CHO); 7.56 (d, J = 2.5 Hz, 1H,
2, 1H, ArH); 7.27 {dd, J = 8.5 and 2.5 Hz, 1H, ArH); 6.11 (s, 1H,
z, 2H, GHz); 2.31 (s, 3H, CHa).

-—‘~oo
©
ZIZI

5.3 Synthesis of 2-[1-(3,4-dichlorophenyl)-5-methyi-1H-pyrazol-3-yljethanol

\
/ \N / N
NaBH N

<___4____}
THF
0 °C, 30 min O
00/0 Cl
Cl

NaBH: (92 mg, 2.43 mmol) was added over a solution of the starting aldehyde {219
mg, 0.814 mmal) in THF (5.0 ml) cooled in a H;O-ice bath. The resuifing solution was
stirred in H,0-ice bath for 30 min, and poured into NHsCl ac. sat. (15 mL). The
agueous phase was extracted with AcOEt (2x156 ml.} and the combined organic phases

were dried over Na,SO, anh., filtered and concentrated to dryness. The crude was
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purified by Biotage SP1 (0-60% AcOEthexane), to vield 110 mg of the desired product
(Rf= 0.3 (40% AcOEt/hexane), solid white, 50% vyield).

NMR-"H (CDCls, 250 MHz, 8): 7.58 (d, J = 2.5 Hz, 1H, ArH): 7.52 (d, J = 8.5 Hz, 1H,
ArHY; 7.30 (dd, J = 8.5 and 2.5 Hz, 1H, ArH); 6.07 (s, 1H, ArH); 3.91 (m, 2H, CH,); 2.87
(t, J = 5.9 Hz, 2H, CHa); 2.34 (s, 3H, CHa).

5.4 Synthesis of 4-(2-{2-[1-(3,4-dichlorophenyl}-5-methyl-1H-pyrazol-3-yljethoxy}
ethylymorpholine

Nmo
OH L_/
cl \
Iﬁd Nal / N
N _ NaH o
+ N BT
j ref., 16 h
ol o 48%
Cl

NaH (60% in mineral oil, 30 mg, 0.76 mmol) was added over a solution of the starting
atcohol (104 mg, 0.383 mmol) in THF (6 mL). The mixture was stirred at rt for 10 min,
and 4-{Z-chlorosthyl)morpholine (69 mg, 0.461 mmol) and Nal (74 mg, 0.493 mmol)
were addad. The reaction mixture was refiuxed for 16 h, then it was allowed o cool to
r.t. and poured intoe H,O (10 mL). The aqueous phase was extracted with AcOEt (3x15
mlL) and the combined organic phases were dried over Na,S0, anh., filtered and
concentrated to dryness. The residue was puified by Biotage 3SP1 (4-15%
MeOM/CH,Cl,), to yield 70 mg of the desired product (Rf= 0.2 (5% MeGH/CH,CI,),
orange oil, 48% yield).

NMR-'H (CDCls, 250 MHz, 8): 7.59 (d, J = 2.5 Hz, 1H, ArH); 7.51 {d, J = 8.5 Hz, 1H,
ArH); 7.29 (dd, J = 8.5 and 2.5 Hz, TH, ArH): 6.09 (s, 1H, ArH); 3.76-3.68 (m, 6H, CHy);
3.62 (1, J = 5.8 Hz, 2H, CHy): 2.91 (t, J = 7.0 Hz, 2H, CH,); 2.59 (t, J = 5.8 Hz, 2H,
GHy); 2.49 (m, 4H, CH,); 2.33 (s, 3H, CHa).

MS-El+ m/z: 384.2; 386.0 (M+1).
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Further compounds of the invention are the examples shown in the following table:

Example Structure Name NMR
0 ‘
¢ ) H NMR (CDCH) & ppm:
Wan 5.98 (s, 1H), 4.47 {s, 2H),
e 4(2-({1-cyciohexyl-5- | 4.00 - 3.80 {m, 1H), 3.80 -
F;\/‘ methyl-1H-pyrazolk-3- | 387 (m, 4H}, 3.61 {1, J =58
5 /,{ /“N yhimethoxyjethyllmorp | Hz, 2H), 280 (t, J = 58 Hz,
M holine 2H), 2.84 ~ 2.41 (m, 4H),
P 2.24 (s, 3H), 1,99 - 1.80 {m,
%\, } 8H), 152~ 1,15 (m, 4H).
S 1
_— \O H NMR (CDCls) & ppm:
Y 5.76 (s, 1H), 3.95 - 3.76 {m,
/R 4-(3-(1-cyclohexyl-5- 1H), 3.76 - 3.64 (m, 4H),
7 AL methyl-1H-pyrezol-3- | 2,58 {t, J = 7.7 Mz, 2M), 2.49
ylypropylymorphofine | — 2.32 {m, 6H), 2.22 (s, 3H),
¢ T 199~ 1.84 (m, 9H), 149 —
L 117 (m, 3H).
PEN
Vo H NMR {CDClLY 8 ppm:
/._/“_ 7.60(d, J = 1.8 Hz, 1H),
/ﬁo' 1-(3,4-dichlorophenyi)- 7.53 (d, J = 8.6 Hz, 1H),
,/5? """ i) S-methyl-3-{(2- 7.31(dd, J=88, 24 Hz,
8 AN {pyrrolidin-1- 1H), 6.25 (s, 1H), 4.55 (s,
)\ viiethoxy)methyl}-1H- | 2H), 3.64 (1, J = 6.0 Hz, 2H),
i \‘3 pyrazole 272t J=6.0Hz 2H), 2.56
\\f,/i\q {5, 4H), 2.35 (s, 3H), 1.90 -
. 1.57 (m, 4H).
O\ "+ NMR (CDCE) 8 ppm:
N 760 (d, J = 2.4 Hz, 1H),
S 7.52(d, J = 8.6 Hz, 1H},
ﬁ/&@ TH2{(1+(3.4 7.31{dd, J = 8.6, 2.4 Hz,
I dichiorophenyl}-5- | 1H), 6.25 (s, 1H), 453 (s,
g RN methyl-1H-pyrazol-3- | 2H), 3.64 (1, & = 6.1 Hz, ZH),
N ylimethoxy)ethylipiper: | 2.58 {t. J = 6.1 Hz, 2H), 2.48
A dine —2.38 {m, 4H), 2.34 (s, 23H),
o 1.65 — 1.50 (m, 4H), .50
R 1.37 (m, 2H).
el
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a
\
_ >‘" H NMR (CDCla) 5 ppm:
;N 7.60(d, J = 2.4 Hz, 1H),
\Niﬂ) 7.52(d, J = 8.6 Hz, 1H),
./ 1-(4-(2-{(1-(3.4- 7.30(dd, 4 = 8.6, 2.4 Hz,
-G dichioropheny)}-5- | 1H), .25 (s, 1H), 455 (s,
10 /f"'“.\ methyl-1H-pyrazol-3- | 2H), 3.84 (i, J = 6.1 Hz, 2H),
/"\N/N vhmethoxy)ethylipiper 2.71 (t, J=6.1Hz 2H}, 2.81
i azin-1-yliethanone ~ 249 (m, 4H), 2.34 (s, 3H),
P 1,84 — 1.72 (m, 4H), 1.78 (s,
L 3H).
“‘i" Cf
Gl
-5 TH NMR (CDCL) & pom:
' 761 (d, =23 Hz, 1H),
N 7.55(d, J = 8.6 Hz, 1H),
— (28 BRY4-(2-({1-{3,4- | 7.33(d, J = 8.7 Hz, 1H},
_/H-vo dichlorophenyi)-5- | 8:20 (s, 1H), 4.56 (5, 2H),
11 J/ﬁ_ \\N methyl-1H-pyrazob-3- igg —4.23 (m, 2H), 4.14 -
A 00 {m, 2H}, 3.56 — 3.38
I‘w yE}\meihoxy)ethyi)—AZ,Br (m, 2H), 3.28 — 3.09 (m,
PNy dimethylmorpholine | oH3y 281 - 2.41 {m, 2H),
[ ]\ 235 (s, 3H), 118 {d, J = 5.8
~# gy Hz, BH).
ct
(‘Q 'H NMR (CDCls) 3 ppra:
.Nk_) Q.07 (d, J = 2.5 Hz, 1H),
o 8.21(d, J =24 Hz, 1H),
s 4-(2-((5-methyl-1- 817 (d, J = 8.6 Hz, 1H),
Kf’ % {quinofin-3-yi}-1H- 7.88(d, J=8.1Hz, i),
12 e \N'N pyrazol-3- 7.85 - 7.70 {m, tH), 7.88 -
| yhmethoxy)ethylymerp | 7.52 (m, 1H), 6.32 (s, 1H},
l/j holine 460 (s, 2H), 3.78 - 365 (m,
N. - 6H), 2.64 (t, J = 5.8 Hz, ZH),
T | 259 — 2,48 (m, 4H), 2.42 (s,
S 3H),
2
/“N\/ 'H NMR {CDCl) & ppm:
S 7.59{d, J = 2.4 Hz, 1H),
_____ e A4 1-(3,4- 751{d, J = 8.6 Hz, 1H),
13 l %.N dichlorophenyt)-5- 7.29 (dd, J =87, 2.5 Hz,
Ty methyl-tH-pyrazol-3- 1H), 8.02 {s, 1H), 3.89 —
/; yhibutylymorpholine 3.60 (m, 4H), 2.82 - 237
ﬂ N (tm, 8H), 2.33 (s, 3H), 1.80 -
\“*,‘///\“CE 1.38 (m, 4H).
&
_ H NMR (CDRCl) & ppm:
N “\b 807 (d, J = 24 Hz, 1H),
AR 8.20(d, J = 2.3 Hz, 1H),
= 816 (d, J = 8.6 Hz, 1H),
AN FEE | 767(d,J=82,09Hz,
14 j“ {qum:szolys) 1H), 7.80 - 7.71 (m, tH),
s yl)pro;;{(])morphoiine 7.85 — 7.56 (m, 1H), 6.1 (s,
N 1H), 4.00 - 3.85 (m, 4H),
T 2.8% - 282 (m, 2H), 2.59 -
i.\\ﬁ/ 2,48 (m, 6H), 2.41 (s, 3H),
2.03 - 1.87 {m, 2H).
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ST 1
N H NMR (CDCi) & ppm:
- 7.85 - 7.82 {m, 2H), 7.62 -
s A (2134 7.40 {m, 2H), 6.51 (¢, J =
— dichlorophenyl}l-1H- | 2.5 Hz, 1H), 4.62 (s, 2H),
15 4 N pyrazol-3- 3.77 - 3.89 (m, 4H}, 3.66 (i,
jJ yimethoxyjethyimorp |J =67 Hz, 2H), 262(, J =
s hotine 5.7 Hz, 2H), 2.55 — 2.46 (m,
i :[ AH)Y.
T
cl
=0
R i
\N‘m/ H NMR (CDCL) 6 ppm:
; 756 {d, J = 2.3 Hz, 1H),
X ‘O/ A-{2-(01-(3 A- 7.51(d, J =8.7 Hz, iH),
i 7\/ dichiorophenyi)-4,5- ?'_?8 Eidgﬁd = SHZ %%;Z
16 A dimethyl-1Hopyrazola. | 1H) 4.54 (s, 2H), 3.62 -
N 3.67 (m, 4H), 362 (1, J=52
| yhmethoxyjethyhmorp 1115 o1y 2,60 (1, J = 5.5 Hz,
7S holine 2H), 2.55 — 243 (m, 4H),
9 l 2.24 (s, 3H), 2.05 (s, 3H).
R
Cl
TH NMR (CDGL) & porm,
— 8.31{d, J = 2.6 Hz, 1H),

N Y 8.37 (d, J = 2.3 Hz, 1H),

- N 8.13 (d, J = 8.3 Hz, 1H),
4—( o 8.00(d, J = 2.5 Hz, 1H),
"\N/N 4-(3-(1-{quinolin-3-yl)- | 7.87 (d, J = 7.1 Hz, 1H),

17 ! 1H-pyrazel-3- TT7 - TAE {m, 14} TES
;"\ yipropyDmorphaline | 7.51 (m, 1H), 837 {d, J =
N 2.4 Hz, 1H), 3.85 — 3.64 (mn,

T 4H), 2.80 (1, J = 7.8 He, 2H),
L 2.56 — 2,40 (m, 8H), 2.06 —
1.88 (m, 2H).
i 1
Loy H NMR (CDCly) 3 ppm:
[N —
/,_g\/ 781 (s, TH), 7.77 {d, J = 2.4
o~ {134 Hz, 1H), 7.54 17.43 {m,
:’ff'—“\ dichiorophenyl}-1H- 2H), 8.28 (d, J = 2.4 Hiz,
18 LN o3, 1H), 3.87 - 3.60 (m, 4H),
N I)bufy!)mor e 27250 =7.4Hz 2H), 248
.)Q“\ yustiylmorp ~ 241 (m, 4H), 2.41 - 2.24
L | {rn, 2H3, 1.76 — 1.50 (m,
7 o 4H),
el
/"Q "H NMR (CDCly) 3 ppm:
) 8.90 (g, J = 2.5 Hz, 1H),
N—
- 8.03(d, J = 2.5 Hz, 1H),
— 7.99(d, J = 8.4 Hz, 1H),
—~ (43.4”(?."’2‘?”;)‘[ ] 7706 d =8 He ),
19 AN 9 ‘”0;22‘05’3_ 7.66 — 7.53 {m, 1H), 7.51 -
| yl)bui);i)morpholine 7.38(m, 1H). 593 (s, 1H),
/\j 3.63 — 3.51 (m, 4H), 2.53 {1,
Mo J= 7.4 Hz, 2H), 2.36 — 2.25
I (m, 4H), 2.23 (s, 3H), 1.64 —
S 1,39 (m, 4H).
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/.HN_/ IS "1 NMR (CDCl) 5 ppm:
- S 5.00 (s, 1H), 4.44 (s, 2H),
Fam 4-{3-{(%-cyclohexyl-5- 2-22 (— 3-2; )(mj 5“3‘*%{ 33756—5
/I SN o . m, , 3 J =6
20 R melhyktH-pyrazol-3- || To ) 61 - 2,36 (m,
o y!)methoxy)pmpyl)mor 8H), 2.25 (s, 3H), 1.98 —
o pholine 1,63 (m, 8H), 1.47 — 1,18
j {m, 2H).
‘\\/.
Pa®)
{ \ "H NMR (CDCl) 3 ppm;
‘N“/ 5.99 (s, 1H), 4.47 (s, 2H),
S 3.77 -~ 3.67 (m, 4H), 3.60 (t,
. Of 4-(2-({1-cyclopentyl-5- | | = 5.8 Hz, 2H), 2.59 (t, J =
o1 _/ methyl-1H-pyrazol-3- | 5.8 Hz, 2H), 2.54 — 2.40 (m,
i ylimethoxy)ethylimerp | 4H), 2.25 (s, 3H), 2.10 -
/—-kN,N holine 1.98 (m, 4H), 1.96 - 1.83
(m, 2H), 1,76 — 1.55 (m,
/K 2H).
.
Q
J— H NMR (DMSO-dg) 3 ppm:
TN 6.00 (s, 1H), 4.42 (s, 2H),
N 1-{4-(2-{(1-cyciohexyi- 4éofg_{iggégn’31:2)' 358375"
/—-J S-methyl1H-pyrazol-3- (.m 4H), 3 3;1 - 3 2:3 (‘m
22 ﬁ/‘“‘0 ylimethoxylethylpiper 2H)’ 3 312 ~ 595 ('m 4H)!
R azin-1-yhethanone L ) : '
J\ N o drzghm i 2.25 (s, 3H), 2.04 (s, 3H),
N 188 184 im, 7H), 1.48 -
L 1.34 (m, 2H), 1.30 - 1.14
% ™ {m, 1H).
)
>-‘,_N\H H NMR (DMSO-ds) § ppm:
(e 5.93 (s, 1H), 4.30 (s, 2H),
N— {35, BRy-1-(2-{(1- 409381 (m, 1H), 3.58 —
ﬁ/ cyclohexyl-5-methy!- 3.43 (m, 2H), 3.23 - 3.08
03 7{‘0 1H-pyrazol-3- {m, 2H), 3.08 - 2.87 (m,
/: ) yhimethoxy)ethyl)-3,5- 2H}, 2.23 (s, 3H), 2.14 -
/\N/N dimethylpiperazine 1.94 (m, Z2H), 1.88 - 1.71
/\ hydrochloride (m, 4H), 1.73 — 1.57 {m,
- 2H), 1.50 — 1.03 (m, 8H),
o 119 (d,J = 5.7 Hz, 8H).
g
‘_NN/V‘_ﬁ‘\\
/ok-f P 'H NMR (CDCh) 6 pprv:
e 4-(2-(2-{1-cyclohexyl- | 6.27 (s, 1H), 4.46 — 3.68 {m,
o4 AR S-methyl-1H-pyrazol-3- | 9H), 3.55 — 2.84 (m, 8M),
’/\N’N yhethoxy)ethyl)morpho { 2.40 s, 3H), 2.51 — 2.31 {m,
\ line hydrochloride 2H), 210~ 1,79 {m, 3H),
1.80 ~ 1,13 {m, 3H),
p
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5 "HNMR (CDCl) & ppm:
\/ ‘) 7.64 (s, 1H), 8.52 (s, 1H),
Ne— 4.84 (s, 2H), 4.79 - 4.61 (m,
/
s ot | 2H) 437 - 412 (m, 4H),
~ +2 “;;ﬂg:‘;"y' M1 409387 (m, 2H), 3.69 -
25 T o 3.36 (m, 4H), 3.32 - 3.00
[ ,\\N yhimethoxylethylimorp (m ‘E(H) 2(25_ 222 (m
N holine hydrochioride ! T ' !
2H), 2.05 - 1.86 {m, 2H),
/J\] 1.85 - 163 {m, 3H), 1.83 -
5 ! 1.39 (m, 2H), 1.39 - 1.13
i '
~ (r, $H).
o "H NMR (CDCly) 8 ppm:
¢ / 462 (s, 2H), 424 (1, =
N 12.0 Hz, 2H), 4.15 - 4.00
P i 1 (m,3H), 401383 (m,
26 1 yrinpy 3.37 — 3.23 (m, 2H), 3.08 (1,
A N wimethoxyjethyl)morp B .
N holine hydrochloride | o= 10 Hz 2H), 223 (s,
| 3H), 215 — 2,08 {m, 2H),
< 1.99 (s, 3H), 2.04 — 1.78 (m,
bj AH), 1.77 = 1.57 {m, 18,
1.52 - 1.28 {m, 3H).
Q
Y
/—_
N
{ /\
N 1-{4-{2-{{1-cyclohexyl-
ST 1H-pyrazol-3-
-0
e I( yiimethoxylethyl)piper
4 W azin-1-yljethanone
R
N
/i\}
A
T
A,
O/ T - o]
- 1-(4-{ 3-({ 1-cyclohexyl-
28 b { 1H-pyrazol-3-
'\N/N yhimethoxy)propyl)pipe
i razin-1-yljethanone
PR
[
[
\\
0
—N
(Y
e
ot 1-{4-(4-((1-cyclohexyl-
29 lof‘ 1H-pyrazot-3-
/_( yviimethoxy)butylpiper
< \N azin-1-yhethanone
T/
a/\\w
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\\
/=0
/\N
()
N—
-~ (4
f -{4-{4-{(1-cyclohexyl-
a0 'ﬁO/— Sanethyl-1H-pyrazol-3-
— yhimethoxy)butyDpiper
‘/4 \\N azin-1-yl)ethanona
. ?\.’/
L
[
_____ N/Wi_
/M_J VAR
/"_0 1-{4-(3-({1-cyclohexyl-
41 /f’i”"’\:\ 5-methyl-1H-pyrazol-3-
/"\N/N viimethoxy)propyl)pipe
| razin-1-yhethanone
s
B
S
i
N
"
P 1-{4-(2-((1-(3,4-
o~ dichlorophenyt}~1H-
39 1/ g pyrazol-3-
’\ N viymethoxy)ethylipiper
N azin-1-yljethanone
By
\\j”/)\Cl
Cl
- I/V““—\
/--ﬁ‘/ﬂ ) s JN' \\\
g i/\o © 1-{4-(3-((1-(3,4-
L/_ N dichiorophenyl) 1H-
33 N pyrazol-3-
{/i\\ yhmethoxy)propylipipe
i i razin-1-yl)ethanone
g
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1-{4-{4-{{1-(3.4-
dichlorephenyl)-1H-
oyrazol-3-
ylimethoxy)butyliniper
azin-1-yl)ethanone

35

1-(4-(3-({1-{3 4-

dichlorophenyt}-5-
methyi-1H-pyrazol-3-
ylimethoxy}propylipipe
razin-1-yhethanone

35

V0
N~/
o/ \\
1-{A-(3-((1-{3,4-
diffzorophenyl - 1H-
pyrazol-3-
yliimethoxyjpropypipe
razin-1-yijethanone
‘S O
N
S \

1={4-{3-{{1-(3,4~

diflucrophenyt}-5-
methyl-1H-pyrazok3-

yhimethoxy)propylpipe
razin-1-yhethanone
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]
S
S
/N
{ \
N 1-{An(2{(1-(3 4-
»o/m difiuorophenyl)-5-
38 7 methyl-1H-pyrazol-3-
e /\N yhimethoxyethylipiper
N azin-1-ylethanone
ﬁ/‘;\\\;
P
\‘/ \F
F
Q
W,
('}‘-‘—
/TN
o)
N
- T4 2((1-(34-
=3 diffuorophenyl)-1H-
38 ,:{ pyrazol-3-
& N yhimethoxy)ethylipiper
N azrin-1-yljethanone
l\f/\F
F
S
e
e
e 4-(2(1-(5,4-
— difiuorapheny}-5-
40 ,_/” /\N methyl-1H-pyrazol-3-
[? yiymethoxylethymorp
e, holine
.
r
—~Qq
¢
\N-‘-/
/____../
e 424134
,/—( difiuorophenyl)-1H-
41 £ N pyrazol-3-
3‘\‘ yiimethoxyjethylimorp
’ /‘\,\ holine
Lo
o
F
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VAN
NP
- "/
—° 4-(3-{(1-(34-
/,,’i \i\l diflzorophenyt)-5-
42 TN methyl-tH-pyrazol-3-
Py viimethoxy)propytymor
;f/ = pholine
\T/"\,F
F
a
v
Yo
\.
-
s 1-{4-{2-{(1-cyslohexyl-
43 "O/ 5-methyl-1H-pyrazol-3-
{ yhimethoxy)ethyl)piper
/{ \\N azin-t-ylipropan-1-one
N
A
)
s}
-
Ve kY
/N !
b
'NHH) 1-{4-(2-{{1-cyclchexyl-
P 5-methyl-1H-pyrazol-3-
44 O yhimethoxyethylipiper
,fj Y azin-1-ylj-2-
/’\N/N methyiptopan-{-one
-
9
o}
b
7 -~/
/‘“N
. ,
)
./ 1n{d-{ 2-{(1-cyclohexyl
— 1H-pyrazol-3-
o]

45 ,,,,,,_/ ylymethoxy)ethyjpiper
i/ \‘N azin-1-yhpropan-1-one
o

N
!
e
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1-{4-(2-({ t-cyclohexyl-
1H-pyrazel-3-
yiimethoxy)ethylipiper
azin-1-yl)-2-
methyipropan-1-one

47

1-(4-(2-({1-(3,4-
dichlorophenyl}-5-
methyl-1H-pyrazol-3-
vhimethoxy)ethylpiper
azin-t-ylipropan-1-one

48

1-(4-{2-{(1-(3,4-
dichlorophenyl)-5-
methyl-1H-pyrazol-3-
viimethoxy)ethybpiper
azin-1-yl)-2-
methylpropan-t-one

48

1-(4-(2-{{1-(3,4-
dichlorophenyl)-1H-
pyrazol-3-
viymeathoxylethylipiper
azin-1-ylipropan-1-one
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G
>~
- 1-(A-(2-((1-3,4-
/'"“/ dichlorophenyl)-1H-
50 0 pyrazol-3-
i l\l‘\i yiimethoxyethylpiper
Sy azin-1-yl}-2-
AN methylpropan-1-one
N
5 Ci
al
BIOLOGICAL ACTIVITY

Some representative compounds of the invention were tested for their activity as sigma

(sigma-1) inhibitars. The following protocol was followed:

Brain membrane preparation and binding assays for the oi-receptor were performed
as described {DeHaven-Hudkins et al., 1992) with some modifications. In brief, guinea
pig brains were homogenized in 10 vols. {w/v) of Tris-HCl 50 mM 0.32 M sugrose, pH
7.4, with a Kinematica Polyfron PT 3000 at 15000 r.p.m. for 30 s. The homogenate was
centrifuged at 1000g for 10 min at 4°C and the supernatants collected and centrifuged
again at 48000g for 15 min at 4°C. The pellet was resuspended in 10 volumes of Tris-
HCI buffer (50 mM, pH 7.4), incubated at 37°C for 30 min, and centrifuged at 48000g
for 20 min at 4°C. Following this, the pellet was resuspended in fresh Tris-HCI buffer
(50 mM, pH 7.4) and stored on ice until use.

Each assay tube contained 10 pL of [*H](+)-pentazocine (final concentration of 0.5 ni),
900 ub of the tissue suspension to a final assay volume of 1 mL and a final tissue
concentration of approximately 30 mg tissue net weight/mL. Non-specific binding was
defined by addition of a final concentration of 1 uM haloperidol. All tubes were
incubated at 37°C for 150 min before termination of the reaction by rapid filtration over
Schleicher & Schuell GF 3362 glass fibre filters {previously soaked in a solution of
0.5% polyethylenimine for at least 1 h]. Filters were then washed with four fimes with 4
mi of cold Tris-HCI buffer (50 mM, pH 7.4). Following addition of scintillation cocktail,
the samples were allowed to equilibrate ovemnight. The amount of bound radioactivity

was determined by liquid scintillation spectrometry using a Wallac Winspectral 1414
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liguid scintiliation counter. Protein concentrations were determined by the method of
Lowry et al. {1951).

References:

DeHaven-Hudkins, D. L., L.C. Fleissner, and F. Y. Ford-Rice, 1892, “Characterization

of the binding of [°"H](+)pentazocine to o recognition sites in guinea pig brain®, Eur. J.
Pharmacol. 227, 371-378.

Lowry, O.H., N.J. Rosebrough, A.L. Farr, and R.J. Randall, 1951, Protein measurement
with the Folin phenol reagent, J. Biol. Chem, 183, 265.

Some of the results obtained are shown in table (i).

Table (1)
Ki o
Compound
nM

1 13.82
2 208.93
3 4.74
4 132.01
5 112.66
6 23.57
7 53.29
8 6.12
g 2.09
10 14.59
11 3.20
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12 770.60
13 8.62
14 280.81
15 2.13
16 22.9
17 154.34
18 6.28
20 6.80
21 240.07
22 100.65
23 488.25
24 266.17
25 11.31
26 11617
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CLAIMS

1. A compound of general formula (1):

wherein

R' represents substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl; substituied or unsubstiiuted aryl; or substituted or unsubstituted

cycloalkyl;

R? represents a hydrogen atom; F; Cl; Br; I; CFy; OH; SH; CN; substituted or
unsubstituted methyl; substituted or unsubstituted alkenyl; substituted or
unsubstituted alkoxy; substituted or unsubstituted cycloaltkyl;, substituted or
unsubstituied, non-aromatic heteroccycivi, subsiituted or  unsubstituted
cycloalkylalkyl; substituted or unsubstituted arylatkyl, substituted or
unsubstituted, aromatic or non-aromatic heterocyclylatkyl; a (C=0}-R’ group; a
(C=0)-0-R? group; a $(C)-R° group; or a (C=0}-NR'R™" group;

R® represents a hydrogen atom; F; Cl; Br; I: CFs; OH; SH; NH;; CN; substituted
or unsubstituted alkyl, substituted or unsubstituted alkenyl, substiiuied or
unsubstituted alkoxy; substituted or unsubstituted cycloalkyl; substituted or
unsubstituted aryi; substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl; substituted or unsubstituied cycloalkylalkyl; substituted or

unsubstituted aryialkyl; substituted or unsubstituted, aromatic or non-aromatic
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heterocyclylatkyl; a (C=0)-R group; a (C=0)-0-R® group; a S(O)-R® group; or a
(C=0)-NR"R" group;

R* and R®, identical or different, represent a hydrogen atom; substituted or
unsubstituted alkyl; substituted or unsubstituted alkenyl; substituted or
unsubstituted alkoxy; substituted or unsubstituted cycloalky!; substituted or
unsubstituted aryl; substituted or unsubstituted, aromatic or non-aromatic
heterocyclyl; substituted or unsubstituted cycloalkylalkyl; substituted or

unsubstituted arylalkyl; substituted or unsubstituted, aromatic or non-aromatic
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heterocyclylalkyl; a (C=0)-R’ group; a (C=0)-0-R® group; a S{O}-R*group; or a
(C=0)-NR"R"" group;

or

together form, with the nitrogen atom to which they are aftached, a substiiuted

or unsubstituied, aromatic or non-aromatic heterocyclyt group;

X represents an oxygen atom or a CH-R'? group wherein R'? is selected from
H, CHs, SH, OHM, NH,, CF;, Cl, F, Br, I, and CN;

mis selected from 1, 2, 3 and 4;

n is selected from 1, 2, 3 and 4;
tis selected from 1, 2 and 3;

R, R®, R® R'™ and R", identical or different, represent a hydrogen atom;
substituted or unsubstituted Cq4 alkyl; substituted or unsubstituied C, s alkenyi;
substituted or unsubstituted C,; alkoxy; substifuted or unsubstifuted cycloalkyl;
substituted or unsubstituted aryl; substituted or unsubstituted, aromatic or non-
aromatic heterocyclyl; substituted or unsubstituted cycloalkylalkyl; substituted or
unsubstituted afyiaiky?; substituted or unsubstituted, aromatic or non-arcmatic

heterocyclylalkyt,

or a pharmaceutically acceptable salt, enantiomer, diasterecisomer or solvate thereof;

with the proviso that the compound of general formula (1) is not
NEt,

2. The compound according o claim 1, wherein R' is selected from a 5-to 10
membered substituted or unsubstituted, aromatic or non-aromatic heterocyclyl group; a
5-to 10 membered substituted or unsubstituted aryl group; and a 5-to 10 membered

substituted or unsubstituted cycioalky! group.
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3. The compound according to claim 2, wherein the 5-to 10 membered substituted or
unsubstifuted, aromatic or non-aromatic heterocyclyl group is selected from a 5-to 10
membered substifuted or unsubstituted, aromatic or non-aromatic heterocyclyl group

which contains N, O or S as ring member.

4. The compound according to claim 2, wherein R' is selected from substituted or
unsubstituted cyciopentyl, substituted or unsubstituted cyclohexy!, substifuted or
unsubstituted phenyl, substituted or unsubstituted naphthyl, substituted or
unsubstituted thiophene, substituted or unsubstituted benzothiophene, substituted or
unsubstituted benzofuran, substifuted or unsubstituted pyridine and substituted or

unsubstituted quinoline.

5. The compound according o ciaim 4, wherain R' is selected from the group

consisting of: 2-thienyl, 3-thienyl, 2,5-dichloro-3-thienyl, 2,3-dichloro-5-thienyl, 2,3-
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dichioro-4-thienyl, 2-benzothienyl, 3-benzothienyt, 4-benzothienyi, 5-benzothienyi, 7-
benzothienyl, 2-benzofuryl, 5-benzofuryl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-
quinoiyl, 5-quinolyl, 6-quinolyl, 3 4-diflucrophenyl, 3,4-dichlorophenyl, cyclopentyl,
cyclohexyl, 7-hydroxy-2-naphthyl, 8-hydroxy-2-naphthyl, 5-hydroxy-2-naphthyi, &-
fluoro-2-naphthyl,  6-methcxy-2-naphthyl, 8-bromo-2-naphthyl,  8-hidroxymethyi-2-
naphthyl, &-fluromethyl-2-naphthyl, 7-hydroxy-1-naphthyl, 6-hydroxy-t-naphthyl, 5-
hydroxy-1-naphthyi, 5-fluoro-1-naphthyl, 5-bromo-1-naphthyl and 1-naphthy!.

6. The compound according to any of the precading claims, wherein R?is selected from

H and methyi.

7. The compound according fo any of the preceding claims, wherein R*is selected from

H and subsiituted or unsubstituted C.5 alky! group.
8. The compound according to claim 7, wherein R®is selected from H and methyl.

8. The compound according to any of claims 6-8, wherein R? is methyl and R%is H, or

R*and R®are simultaneously H or methyl,

10. The compound according to any of the preceding ciaims, wherein R* and R® form
together with the nitrogen atom fto which they are attached a substituted or

unsuostituted heterocyclyl group.

11. The compound according to claim 10, wherein R* and R® form together a

morphotine-4-yl group, a piperidine group, pyrrolidine group or a piperazine-4-yi group.

12. The compound according to any of the preceding claims, wherein each m and n

independently represent 1 or 2.

13. A compound according to any of the preceding claims selected from the group

consisting : of:
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-{(1-(3,4-dichlorophenyl}-5-methyi-1H-pyrazol-3-yl)methoxy)ethyl)morpholine,
~{(5-methyl-1-{naphthaien-2-yi}-1 H-pyrazol-3-yl Y methoxy)ethylmorpholine,
-(1+(3,4-dichlorophenyl}-5-methyl-1H-pyrazol-3-yl)propylYmorpholine,
-(5-methyl-1-(naphthaien-2-yi}-1H-pyrazol-3-yl)propylmorpholine,
-(2-(1~(3,4-dichlorophenyl)-5-methyl-1H-pyrazol-3-yt)ethoxy)ethylimorpholine,
-{(1-cyciohexyl-5-methyi- {H-pyrazol-3-y)methoxy)ethyl)morpholine,
-(1-cyclohexyl-5-methyl-1H-pyrazol-3-yl)propylYmorpholine,

4-
4~
4-
4~
4-
4o
4~
1-(3.4-dichlorophenyl}-5-methy!-3-({2-{pyrrolidin-1-yl)ethoxy)methyl)-1H-pyrazole,
1-

~{
~{
-
~
~
~{
~{
~
{

2-
2-
3-
3~
2-
2-
3-
3,
2-((1-(3,4-dichiorophenyl)-5-methyl-1H-pyrazol-3-ylYmethoxy)ethyl)pipetidine,
1-(4-(2 ((?~(3;4~dEchIoropheny[)—S—methyi~1H-pyrazoI~3-yl)methoxy)ethyl)piperazin-1-
ylethanone,
(28,6R}-4~(2-((1+(3,4-dichiorophenyl}-5-methyi-1H-pyrazol-3-ylymethoxy)ethyl}-2,6-

dimethytmorpholine,
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4-{2-((5-methy!-1-(quinolin-3-yl}-1H-pyrazoi-3-ylmathoxylethymorpholine,
4-(4-(1-{3,4-dichlorophenyl)-5-methyi-1H-pyrazol-3-yhbutyDmorpholine,
4-(3-(5-methyl-1-(guinolin-3-y1)-1H-pyrazol-3-ylpropyhmorpholine,
4-(2-((1-(3,4-dichlorophenyl)-1H-pyrazol-3-yl)methoxyjethymorpholine,
4-(2-({1-(3,4-dichlorophenyl}-4,5-dimethyl-1H-pyrazol-3-yl)methoxy)ethylimorpholine,
4-(3-{1-(quinolin-3-y})-1H-pyrazol-3-yl)propylimorphaline,
4-(4-(1-(3,4-dichlorophenyi)-1H-pyrazol-3-ylibutymorpholine,
4-{4-(5-methyi-1-{quinolin-3-yi}-1H-pyrazol-3-yHbutymorphoiine,
4-(3-{(1-cyciohexyl-5-methyl-1H-pyrazol-3-ylimethoxy)propyl)morpholine,
4-(2-((1-cyclopentyl-5-methyl-1H-pyrazol-3-yhmethoxy)ethylmorpholine,
1-(4-(2-((1-cyclohexyl-5-methyi-1H-pyrazol-3-ylymethoxy)ethyl)piperazin-1-yethanone
hydrochloride,
(38,5R)-1-(2-({1-cyclohexyl-5-methyl-1H-~pyrazol-3-ymethoxy)ethyl}-3,5-
dimethylpiperazine hydrochloride,
4-(2-(2-(1-cyclohexyl-5-methyl-1H-pyrazol-3-yljethoxy)ethylimorpholine hydrochloride,
4-(2-((1-cyclohexyl-1H-pyrazol-3-yl)methoxy)ethyl)maorpholine hydrochioride,
4-(2-({1-cycichexyl-4,5-dimethyi-1H-pyrazoi-3-ymethoxy)sthylimorphoiine
hydrochioride,
1-(4-(2-((1-cyclohexyl-1H-pyrazol-3-yl)methoxy)ethyl)piperazin-1-yl)ethanone,
1-{4~(3~((1-cyclohexyl-1H-pyrazol-3-ylimethoxy)propylipiperazin-1-yl)ethanone,
1-(4~{4-((1-cyclohexyl-1H-pyrazol-3-ylymethoxy)butylipiperazin-1-yhethanone,
1-(4-{4-({1-cyciohexyl-5-methyl-1H-pyrazol-3-yi)methoxy)butylpiperazin-1-yi)ethanone,
1-(4-(3-((1-cyclohexyl-5-methyi-1H-pyrazol-3-yl)methoxy)propyl)piperazin-1-
yhethanone,
1-{4-(2-({1~(3,4-dichlorophenyl}-1H-pyrazol-3-ylymethoxyethyl)piperazin-1-ylethanone
1-(4-(3-((1-(3.4-dichlorophenyl)-1H-pyrazol-3-ylimethoxy)propylpiperazin-1-
ylyethanone,
1-{4-(4-((1-(3,4-dichlorophenyl)-1H-pyrazol-3-yl)ymethoxy)butylpiperazin-1-yhethanone,
1-(4-(3~((1-(3.4-dichlorophenyl)-5-methyl-1H-pyrazol-3-ymethoxy)propylpiperazin-1-
vhethanone,

1-{4-(3-({1-(3,4-difluorophenyl}-1H-pyrazol-3-yi ymethoxy)propylpiperazin-1-
yhlethanone,

1-(4-(3-((1-(3,4-difluorophenyl)-5-methyi- 1H-pyrazol-3-ylimethoxy)propylpiperazin-1-
yhethanone,
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1-(4-{2-{(1~(3,4-difluorophenyl }-5-methyl-1H-pyrazol-3-yl)methoxy )aethylpiperazin-1-
yi)ethanone,
1-{4~(2-((1-(3,4-diflucrophenyt)-1H-pyrazol-3-yhmethoxy)ethylpiperazin-1-yiethanone,
4-(2-({1~(3,4-difluorophenyt)-B-methyl-1H-pyrazol-3-yl)methoxy)ethyl)morpholine,
4-(2-((1(3,4-difluorophenyi}-1H-pyrazol-3-ylymethoxyjethylimorpholine,

4-{3~({1~(3 4-difiuorophenyi)-5-methyl-1H-pyrazol-3-yl)methoxy)propyl)morpholine,
1-{4-(2-((1-cyclohexyl-5-methyi-1H-pyrazol-3-ylYmethoxy)ethylpiperazin-1-yl)propan-1-
one,

1-(4-(2-((1-cyclohexyl-5-methyl-1H-pyrazol-3-ylmethoxyjethylpiperazin-1-yl)-2-
methyipropan-1-one, '

1-(4-{2-({ 1-cyclohexyl-1H-pyrazoi-3-yiimethoxyethylpiperazin-1-yl)propan-1-one,
1-(4-(2-((1-cyclohexyl-TH-pyrazol-3-ylimethoxy)ethyl)piperazin-1-yl}-2-methyipropan-1-
one,
1-(4-(2-((1-{3,4-dichiorophenyl}-5-methyl-1H-pyrazol-3-yl)methoxy)ethyl)piperazin-1-
ylipropan-1-one,
1-(4-(2-((1-(3,4-dichlorophenyl}-5-methyl-1H-pyrazol-3-yl)methoxy)ethyl)piperazin-1-yl}-
2-methylpropan-1-one,
1-{4-(2~((1~(3,4-dichlorophenyl}-1H-pyrazol-3-ylymethoxyjethyl)piperazin-1-yl)propan~1-
one,

1-(4~{2-{{1~(3,4-dichlorophenyl}- 1H-pyrazok-3-yl)methoxy)ethylipiperazin-1-y})-2-
methylpropan-1-one,

or a pharmaceutically acceptable salt or solvate thereof.

14. A process for the preparation of a compound of formula (1) as defined in any of
claims 1 to 13, or a salt, enantiomer, diasterecisomer or soivaie thereof, which is

selected from one of the following:

a) a process which comprisas the reaction of a compound of formula (11)

Ra OH

Ry
(i

in which R, R;and R; are as defined in claim 1, with a compound of formula (11f)
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in which Ry, Rs and n are as defined in claim 1 and LG represents a leaving group:

D) a process which comprises the oxidation of a compound of formuia (II) to afford a
compound of formula (V1)

Ry
5 (Vi)

in which Ry, R; and Rs are as defined in claim 1, followed by the reaction of the
compound of formula (VII} with a phosphonium salt of formula (VIII)

- Rs
Pha'P IR,

(VIll)

in which R4, Rs and n are as defined in claim 1, to afford a compound of formula (IX)

3 n R
/ \
Ry N.N
R,
10 {1}

in which R4, Ry, Rs, Re, Rs and n are as defined in claim 1, and reduction of the
compound of formula {IX);

c) a process which comprises the oxidation of a compound of formula (I to afford a
compound of formula (Vi)
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Ry
(Vi)
in which Ry, R; and Ry are as defined in claim 1, followed by the reaction of the

compound of formula (VI} with a suitable phosphonium salt and subsequent acid
hydroiysis to afford a compound of formula (X!)

i%e,[_é/rm@ﬁO
= AN

Y
Ry
5 (X1)

in which Ry, Ry, Rz and m are as defined in claim 1, reduction of the compound of

formula (XI) and subsequent reaction with a compound of formuta (Il)

W LG
Rs T,

()
in which Ry, Rs and n are as defined in claim 1 and LG represents a leaving group;

10 d) a process which comprises reaction of 3-acetyl-6-methyl-pyran-2,4-dione with

magnesium and subsequent reaction with a compound of formula (V):

g NH2

H

Ry
(V)

in which in which R is as defined in claim 1, to afford a compound of formuia (XV)

_ ,OM@
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in which in which R, is as defined in claim 1, and reduction of the compound of formula
(XV} and subsequent reaction with a compound of formula (il

Rs

No LG
Rs T,

{11
in which Ry, Rs and n are as defined in claim 1 and LG represenis a leaving group:

e) a process which comprises the oxidation of a compound of formula (ll) o afford 2
compound of formula (Vi)

Ry
VIl

in which Rq, Ry and Ry are as defined in claim 1, followed by the reaction of the
compound of formuia (VII) with a phosphonium salt of formula (XV1}

. Rr
I + F
P hyP M.
mil"h  Fa

A
in which R4, Rs, m and n are as defined in claim 1, to afford a compound of formuia
{(XVI)
Ry
NHR‘;
iy
el

in which Ry, Ry, Rs Ry, Rs, m and n are as defined in claim 1, and reduction of the
compound of formuta (XVIH).
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15. A medicament comprising at least one compound of formula (1) as defined in any of
claims 1 to 13, or a pharmaceutically acceptabie salt, enantiomer, diasterecisomer, or

solvate thereof and a pharmaceutically acceptabie excipient.

16. Compound of formuta ([) as defined in any of claims 1 fo 13 for use as a

medicament.

17. Use of a compound as defined in any of claims 1 to 13 in the manufacture of a
medicament for the treatment and/or prophylaxis of a sigma receptor-mediated disease

or condition.

18. Use according to claim 17, wherein the disease comprises diarrhea; lipoprotein
disorders; migraine; obesity; elevated friglyceride levels; chylomicronemia;
dysbetalipoproteinemia; hyperlipoproteinemia; hyperlipidemia; mixed hyperlipidemia;
hypercholesterolemia; hypeririglyceridemia; sporadic hypertriglyceridemia; inherited
hypertrigiyceridemia; dysbetalipoproteinemia; arthritis; hypertension; arrhythmia; uicer;
learning, memory and atlention deficils; cognition disorders; neurodegenerative
diseases; demyelinating diseases; addiction ito drugs and chemical substances
including cocaing, amphetamine, ethanol and nicoting; tardive dyskinesia; ischemic
stroke; epilepsy; stroke; stress; cancer; psychotic conditions; inflammation; and

autoimmune diseases.

19. Use accerding to claim 18, wherein the psychotic condition is depression,

anxiety or schizophrenia.
20, Use according to claim 17, wherein the disease comprises pain.

21. Use according to claim 20, wherein the pain is neuropathic pain, inflammatory

pain or other pain conditions involving allodynia and/or hyperalgesia.

22. Compound of general formuia (1} as defined in any of claims 1 to 13 for use as a

pharracological tool,



