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CLAIMS 

 

1. A compound of general formula (I): 

 

 5 

 

(I) 

 

where  

 10 

R1 is selected from the group consisting of NR4COR3, -NHCONHR3, -(C(R51R52))m-

R6, and NR71R72; 

 

R2 is selected from the group consisting of (C(R81R82))p-R9, a substituted or 

unsubstituted cycloalkyl group, a substituted or unsubstituted heterocycloalkyl group; 15 

 

R3 is selected from the group consisting of a linear or branched, substituted or 

unsubstituted C1-10 aliphatic radical, a substituted or unsubstituted cycloalkyl group, a 

substituted or unsubstituted cycloalkylalkyl group, a substituted or unsubstituted 

heterocycloalkyl group, a substituted or unsubstituted heterocycloalkylalkyl group; 20 

 

R4, is selected from the group consisting of a hydrogen atom, a linear or branched, 

substituted or unsubstituted C1-10 aliphatic radical, a substituted or unsubstituted 

cycloalkyl group, a substituted or unsubstituted cycloalkylalkyl group, a substituted or 

unsubstituted aryl group, a substituted or unsubstituted arylalkyl group, a substituted 25 

or unsubstituted heterocycloalkyl group, a substituted or unsubstituted 



63 
 

heterocycloalkylalkyl group, a substituted or unsubstituted heteroaryl group, a 

substituted or unsubstituted heteroarylalkyl group; 

 

R51, R52, R81 and R82 are selected independently from the group consisting of a 

hydrogen atom, a linear or branched, substituted or unsubstituted C1-3 aliphatic 5 

radical; 

 

R6 is selected from the group consisting of a substituted or unsubstituted aryl group, 

a substituted or unsubstituted heteroaryl group; 

 10 

R71 is selected from the group consisting of a substituted or unsubstituted cycloalkyl 

group, a substituted or unsubstituted cycloalkylalkyl group, a substituted or 

unsubstituted aryl group, a substituted or unsubstituted arylalkyl group, a substituted 

or unsubstituted heterocycloalkyl group, a substituted or unsubstituted 

heterocycloalkylalkyl group, a substituted or unsubstituted heteroaryl group, a 15 

substituted or unsubstituted heteroarylalkyl group; 

 

R72 is selected from the group consisting of a hydrogen atom, a linear or branched, 

substituted or unsubstituted C1-3 aliphatic radical; 

 20 

R9 is selected from the group consisting of a substituted or unsubstituted cycloalkyl 

group, a substituted or unsubstituted aryl group, a substituted or unsubstituted 

heterocycloalkyl group, a substituted or unsubstituted heteroaryl group; 

 

n is 1, 2, or 3; 25 

 

m is 1, 2, or 3; 

 

p is 1, 2, or 3; 

 30 

wherein the aliphatic radical C1-10, the cycloalkyl group, the heterocycloalkyl group, 

the aryl group and the heteroaryl group as defined in formula (I), if substituted are 

substituted with one or more substituent selected from a C1-6 alkyl group, a linear or 

branched C1-6 alkoxy group, -F, -Cl, -I, -Br, -CF3, -CH2F, -CHF2, -CN, -OH, -SH, -NH2, 
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oxo, - - - -SO2 - -

substitutent independently represents a linear or branched C1-6-alkyl radical; 

 

as well as one of the stereoisomers, enantiomers or diastereomers, a racemate or as 

a mixture of at least two of the stereoisomers, enantiomers and/or diastereomers, in 5 

any mixing ratio, or a pharmaceutically acceptable salt, or solvate thereof. 

 

2. A compound according to claim 1 where R1 represents a group NR71R72.  

 

3.  A compound according to any of claims 1 or 2 where R1 represents a group 10 

NR71R72 in which R71 is a substituted or unsubstituted aryl group and R72 is a hydrogen 

atom. 

 

4. A compound according to claim 1 where R1 represents a group -(C(R51R52))m-

R6.  15 

 

5. A compound according to any of claims 1 or 4 where R1 represents a group -

(C(R51R52))m-R6 in which R6 is a substituted or unsubstituted aryl group.  

 

6. A compound according to claim 1 where R1 is selected from the group 20 

consisting of NR4COR3, and -NHCONHR3. 

 

7. A compound according to any of claims 1 to 6 where R2 is a (C(R81R82))p-R9 

group in which R81 and R82 represent each a hydrogen atom. 

 25 

8. A compound according to any of claims 1 to 7 where, taking together or 

separately n is 1 or 2, m is 1, p is 1. 

 

9. A compound according to any of claims 1 to 8 selected from the group 

consisting of: 30 

 1-(8-(cyclohexylmethyl)-6,7,8,9-tetrahydro-5H-imidazo[1,5-a][1,4]diazepin-3-

yl)-3-ethylurea, 
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 1-(7-(cyclohexylmethyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-yl)-3-

ethylurea, 

 1-(7-(cyclohexylmethyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-yl)-3-

propylurea, 

 1-tert-butyl-3-(7-(cyclohexylmethyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-5 

3-yl)urea, 

 7-(cyclohexylmethyl)-N-phenyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-

amine, 

 7-(cyclohexylmethyl)-N-(3,5-difluorophenyl)-5,6,7,8-tetrahydroimidazo[1,5-

a]pyrazin-3-amine, 10 

 7-(cyclohexylmethyl)-N-(3-methoxyphenyl)-5,6,7,8-tetrahydroimidazo[1,5-

a]pyrazin-3-amine, 

 7-(cyclohexylmethyl)-N-(4-fluorophenyl)-5,6,7,8-tetrahydroimidazo[1,5-

a]pyrazin-3-amine, 

 7-benzyl-N-(3-chloro-2-fluorophenyl)-5,6,7,8-tetrahydroimidazo[1,5-15 

a]pyrazin-3-amine, 

 7-benzyl-N-phenyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-amine, 

 N-(3,5-difluorophenyl)-7-((tetrahydro-2H-pyran-4-yl)methyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyrazin-3-amine, 

 N-phenyl-7-((tetrahydro-2H-pyran-4-yl)methyl)-5,6,7,8-tetrahydroimidazo[1,5-20 

a]pyrazin-3-amine, 

 7-benzyl-N-(2-fluorophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-

amine, 

 N-(4-((3-(phenylamino)-5,6-dihydroimidazo[1,5-a]pyrazin-7(8H)-

yl)methyl)phenyl)acetamide, 25 

 N-(3-methoxyphenyl)-8-((tetrahydro-2H-pyran-4-yl)methyl)-6,7,8,9-

tetrahydro-5H-imidazo[1,5-a][1,4]diazepin-3-amine, 

 N-(4-fluorophenyl)-8-((tetrahydro-2H-pyran-4-yl)methyl)-6,7,8,9-tetrahydro-

5H-imidazo[1,5-a][1,4]diazepin-3-amine, 

 N-(3-chloro-2-fluorophenyl)-8-((tetrahydro-2H-pyran-4-yl)methyl)-6,7,8,9-30 

tetrahydro-5H-imidazo[1,5-a][1,4]diazepin-3-amine, 

 N-(3,5-difluorophenyl)-8-((tetrahydro-2H-pyran-4-yl)methyl)-6,7,8,9-

tetrahydro-5H-imidazo[1,5-a][1,4]diazepin-3-amine, 

 3-(7-benzyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-ylamino)phenol, 
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 7-(4-fluorobenzyl)-N-(5-fluoropyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,5-

a]pyrazin-3-amine, 

 7-benzyl-N-(4-fluorophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-

amine, 

 N-(2-bromo-6-chlorophenyl)-8-((tetrahydro-2H-pyran-4-yl)methyl)-6,7,8,9-5 

tetrahydro-5H-imidazo[1,5-a][1,4]diazepin-3-amine, 

 N-(7-benzyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-yl)-N-

phenylpropionamide, 

 N-(7-benzyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-yl)-N-(3-

hydroxyphenyl)propionamide, 10 

 N-(3-hydroxyphenyl)-N-(7-phenethyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-

3-yl)propionamide, 

 7-benzyl-N-methyl-N-phenyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-

amine, 

 N-benzyl-7-(cyclohexylmethyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-15 

amine, 

 3-benzyl-7-(cyclohexylmethyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazine 

trifluoroacetate, 

 3-(4-fluorobenzyl)-7-((tetrahydro-2H-pyran-4-yl)methyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyrazine hydrochloride, 20 

 7-(cyclohexylmethyl)-3-(4-fluorobenzyl)-5,6,7,8-tetrahydroimidazo[1,5-

a]pyrazine hydrocloride, 

 7-phenethyl-N-phenyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-amine, 

 N-phenyl-7-(tetrahydro-2H-pyran-4-yl)-5,6,7,8-tetrahydroimidazo[1,5-

a]pyrazin-3-amine, 25 

 N-phenyl-7-(pyridin-4-ylmethyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-

amine, 

 3-(7-phenethyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-ylamino)phenol, 

 7-(2,4-difluorobenzyl)-N-(4-fluorophenyl)-5,6,7,8-tetrahydroimidazo[1,5-

a]pyrazin-3-amine, 30 

 7-((4,4-difluorocyclohexyl)methyl)-N-(4-fluorophenyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyrazin-3-amine, 

 N-(4-fluorophenyl)-7-((5-fluoropyridin-2-yl)methyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyrazin-3-amine, 
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 N-(4-fluorophenyl)-7-((6-fluoropyridin-3-yl)methyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyrazin-3-amine, 

 N-(4-fluorophenyl)-7-((6-methoxypyridin-3-yl)methyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyrazin-3-amine, 

 7-cyclohexyl-N-(4-fluorophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-5 

amine, 

 7-(3-methoxyphenethyl)-N-phenyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-

amine, 

 7-(4-methoxyphenethyl)-N-phenyl-5,6,7,8-tetrahydroimidazo[1,5-a]pyrazin-3-

amine, 10 

 7-(3-(3-methoxyphenyl)propyl)-N-phenyl-5,6,7,8-tetrahydroimidazo[1,5-

a]pyrazin-3-amine, 

 7-(3-(4-methoxyphenyl)propyl)-N-phenyl-5,6,7,8-tetrahydroimidazo[1,5-

a]pyrazin-3-amine, 

 3-(2-(3-(phenylamino)-5,6-dihydroimidazo[1,5-a]pyrazin-7(8H)-15 

yl)ethyl)phenol, 

 4-(2-(3-(phenylamino)-5,6-dihydroimidazo[1,5-a]pyrazin-7(8H)-

yl)ethyl)phenol, 

 3-(3-(3-(phenylamino)-5,6-dihydroimidazo[1,5-a]pyrazin-7(8H)-

yl)propyl)phenol, 20 

 4-(3-(3-(phenylamino)-5,6-dihydroimidazo[1,5-a]pyrazin-7(8H)-

yl)propyl)phenol. 

 

10. A process for the preparation of a compound of general formula (I) according 

to claim 1 for which R2 is CH2-R9 , starting from compounds of formula (II): 25 

 

(II), 
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 wherein n and R9 have the same meaning than in claim 1, 

 

which react with an azidating agent, in the presence of an organic base, in an inert 

organic solvent, at low temperatures about -78 ºC, to give compounds of formula (III):  

 5 

(III), 

 wherein n and R9 are as defined in claim 1,  

 

which are submitted to a reduction by hydrogenation under a hydrogen atmosphere 

with a suitable catalyst in an organic solvent such as ethanol, methanol, ethyl acetate 10 

or a mixture of two of them, or alternatively, in the presence of a suitable reducing 

agent as a metallic hydride in an organic solvent, such as diethyl ether, to give 

compounds of formula (IV):  

 

(IV), 15 

 wherein n and R9 are as defined in claim 1, 

 

which is reacted with an isocyanate of formula R3-N=C=O, R3 being as defined in 

claim 1 for formula (I), to give bisureas of formula (V):  

 20 
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(V), 

 wherein n, R3 and R9 are as defined in claim 1,  

 

which are reacted with a base, such as K2CO3, in the presence of an organic polar 

solvent such as MeOH, to yield compounds of formula (Ia):  5 

 

(Ia), 

 a particular case of compounds of formula (I) according to claim 1 in which R1 

represents a NHCONHR3 group and n, R3 and R9 are as defined for formula (I) in 

claim 1, 10 

 

or, 

 

compounds of formula (IV): 
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(IV), 

 wherein n and R9 are as defined in claim 1, 

 

which are acylated by a compound of formula R3COX where X is an halogen atom 

and R3 is as defined in claim 1 for formula (I), in an aprotic solvent in the presence of 5 

an organic base to yield compounds of formula (Ib):  

 

(Ib), 

a particular case of compounds of formula (I) according to claim 1 in which R1 

represents a NR4COR3 group, R4 represents a hydrogen atom, and n, R3 and R9 are 10 

as defined for formula (I) in claim 1,  

 

or, 

 

compounds of formula (IV): 15 



71 
 

(IV), 

 wherein n and R9 are as defined in claim 1, 

 

which are reacted with a compound of formula R71X where X is an halogen atom, and 

R71 is selected from the group consisting of a substituted or unsubstituted aryl group 5 

and substituted or unsubstituted heteroaryl group, in an aprotic inert organic solvent, 

in the presence of a palladium catalyst and an organophosphorous ligand and a base 

to yield compounds of formula (Ic):  

 

(Ic), 10 

a particular case of compounds of formula (I) according to claim 1 in which R1 

represents a NR71R72 group, R71 is selected from the group consisting of a 

substituted or unsubstituted aryl group and substituted or unsubstituted heteroaryl 

group, R72 represents a hydrogen atom, and n and R9 are as defined in claim 1 for 

formula (I), 15 

 

compounds of formula (Ic) which is submitted to an acylation reaction with a 

compound of formula R3COX where X is an halogen atom and R3 is as defined in 

claim 1 for formula (I), in an aprotic solvent in the presence of an organic base to yield 

compounds of formula (Id):  20 
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(Id), 

a particular case of compounds of formula (I) according to claim 1 in which R1 

represents a NR4COR3 group, n, R3 and R9 are as defined in claim 1 for formula (I), 

and R4 is selected from the group consisting of a substituted or unsubstituted aryl 5 

group and substituted or unsubstituted heteroaryl group, 

 

or,  

 

compounds of formula (Ic) which is reacted with a compound of formula R72X where 10 

X is an halogen atom, and R72 is a linear or branched, substituted or unsubstituted C1-

3 aliphatic radical, in an aprotic polar organic solvent in the presence of a base to yield 

compounds of formula (Ie):  

 

(Ie), 15 



73 
 

a particular case of compounds of formula (I) according to claim 1 in which R1 

represents a NR71R72 group, R71 is selected from the group consisting of a 

substituted or unsubstituted aryl group and substituted or unsubstituted heteroaryl 

group, R72 represents a linear or branched, substituted or unsubstituted C1-3 aliphatic 

radical, and n and R9 are as defined in claim 1 for formula (I), 5 

 

or,  

 

compounds of formula (Ic), which, in the case where R9 represents a phenyl group, is 

debenzylated following hydrogenation under palladium catalysis in the presence of an 10 

organic solvent to give compounds of formula (VI): 

 

(VI), 

 wherein R71 is is selected from the group consisting of a substituted or 

unsubstituted aryl group and substituted or unsubstituted heteroaryl group, and n is 15 

as defined in claim 1, 

 

which are then submitted to a reductive amination process by reaction with aldehydes 

or ketones derived from R2, where R2 is as defined above, in the presence of a 

reducing agent in an inert organic solvent to yield compounds of formula (If):  20 
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(If), 

a particular case of compounds of formula (I) according to claim 1 in which R1 

represents a NR71R72 group, R71 is selected from the group consisting of a 

substituted or unsubstituted aryl group and substituted or unsubstituted heteroaryl 

group, R72 represents a hydrogen atom, and, n and R2 are as defined in claim 1 for 5 

formula (I).  

 

11. A process for the preparation of a compound of general formula (I) according 

to claim 1 starting from compounds of formula (IV) 

(IV), 10 

 wherein n and R9 are as defined in claim 1, 

which are then submitted to a reductive amination process by reaction with aldehydes 

or ketones derived from R71 where R71 represents a substituted or unsubstituted 

cycloalkyl group, a substituted or unsubstituted cycloalkylalkyl group, a substituted or 

unsubstituted arylalkyl group, a substituted or unsubstituted heterocycloalkyl group, a 15 

substituted or unsubstituted heterocycloalkylalkyl group, or a unsubstituted 

heteroarylalkyl group, in the presence of a reducing agent in an inert organic solvent 

to yield compounds of formula (Ig): 
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(Ig), 

a particular case of compounds of formula (I) according to claim 1 in which R1 

represents a NR71R72 group, R71 is selected from the group consisting of a 

substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted 

cycloalkylalkyl group, a substituted or unsubstituted arylalkyl group, a substituted or 5 

unsubstituted heterocycloalkyl group, a substituted or unsubstituted 

heterocycloalkylalkyl group, or a unsubstituted heteroarylalkyl group, R72 represents 

a hydrogen atom, and n and R9 are as defined in claim 1 for formula (I). 

 

12. A process for the preparation of a compound of general formula (I) according 10 

to claim 1 starting from compounds of formula (II): 

 (II), 

 wherein n and R9 have the same meaning than in claim 1, 

which react with a compound of formula R6-(C(R51R52)) -CHO where R6, R51, R52 are 

as defined in claim 1  15 
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(VII), 

 wherein R51, R52, R6 above and R9 is as defined in 

claim 1,  

which are reduced in the presence of an organosilane, and an acid to yield 

compounds of formula (Ih):  5 

 

 (Ih), 

 a particular case of compounds of formula (I) according to claim 1 in which R1 

represents R6-(C(R51R52 -CH2-, and R51, R52, R6, R9

above. 10 

 

13. A compound according to any of claims 1 to 9 for use as a medicament. 

 

14. Use of a compound according to any of claims 1 to 9 for the manufacture of a 

medicament for the treatment or prophylaxis of a sigma receptor mediated disease or 15 

condition selected from the group consisiting of diarrhea, lipoprotein disorders, 

hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, obesity, migraine, pain 

arthritis, hypertension, arrhythmia, ulcer, glaucoma, learning, memory and attention 
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deficits, cognition disorders, neurodegenerative diseases, demyelinating diseases, 

addiction to drugs and chemical substances including cocaine, amphetamine, ethanol 

and nicotine; tardive diskinesia, epilepsy, stroke, stress, cancer, psychotic conditions, 

depression, anxiety or schizophrenia; inflammation or autoimmune diseases. 

 5 

15. Use of a compound according to any of claims 1 to 9 for the manufacture of a 

medicament for the treatment or prophylaxis of neuropathic pain, inflammatory pain 

or other pain conditions involving allodynia and/or hyperalgesia. 

 

16. A  pharmaceutical composition comprising a compound of general formula (I) 10 

according to any of claims 1 to 9 or a pharmaceutically acceptable salt, isomer, or 

solvate thereof, and at least a pharmaceutically acceptable carrier, additive, adjuvant 

or vehicle. 

 

 15 


