
PIPERAZINE DERIVATIVES AS ANTIMALARIAL AGENTS The
invention relates to novel compounds of the formula I
. The invention also concerns related aspects
including processes for the preparation of the
compounds, pharmaceutical compositions containing one
or more compounds of the formula I and especially
their use as medicaments to treat or prevent malaria
infections or to treat or prevent other protozoal
diseases like sleeping sickness, Chagas disease,
amebiasis, giardiasis, trichomoniasis, toxoplasmosis,
leishmaniasis etc.. Background of the invention:
Numerous serious diseases affecting humans as well as
domestic and livestock animal are caused by protozoal
organisms such as kinetoplastida, apicomplexa,
anaerobic protozoa, microsporidia and Plasmodium. The
clinically most relevant of these diseases is malaria.
Malaria is one of the most serious and complex health
problems affecting humanity in the 2 1st century. The
disease affects about 300 million people worldwide,
killing 1 to 1.5 million people every year. Malaria is
an infectious disease caused by four species of the
protozoan parasite Plasmodium, P. falciparum being the
most severe of the four. All attempts to develop
vaccines against P. falciparum have failed so far.
Therefore, therapies and preventive measures against
malaria are confined to drugs. Various classes of
antimalarial drugs exist. The most widely used are the
quinoline antimalarials, e.g. chloroquine which has
been an especially effective drug for both prophylaxis
and therapy. However, resistance to many of the
currently available antimalarial drugs is spreading
rapidly, threatening people in areas where malaria is
endemic. Reports of multi-drug resistant strains of
malaria parasites render the search for new
antimalarial agents especially urgent. P. falciparum
enters the human body by way of bites of the female
anophelino mosquito (it may also be transmitted by
blood transfusion from asymptotic donors; almost all
infected blood components including red cells,
platelet concentrates, white cells, cryoprecipitates
and fresh plasma can transmit malaria). The Plasmodium
parasite initially populates the liver, and during
later stages of theinfectious cycle reproduces in red
blood cells. During this stage, the parasite degrades
hemoglobin and uses the degradation products as
nutrients for growth. The limitations of the current
antiprotozoal chemotherapeutic arsenal underscore the
need for new drugs in this therapeutic area. The
present invention relates to the identification of
novel low molecular weight, non-peptidic,
non-quinoline compounds of formula I which are useful
in the treatment and/or prevention of protozoal
infections, especially in the treatment and/or
prevention of malaria, in particular Plasmodium
falciparum malaria. Detailed description of the
invention: The present invention relates to novel
compounds of the formula I : formula I wherein X
represents -(CH2)o-2- or -C(=O)-; n represents the
integer 0, 1 or 2 ; R1 represents hydrogen; alkyl;
cycloalkyl; ethoxy-carbonyl; hydroxy-ethyl; benzo[1
,3]dioxolyl; aryl that can be mono-, di-, tri-, or
tetra-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, and carboxyl; pyridyl that can be
mono-, di-, or tri-substituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; furanyl that can be mono-, or
di-substituted, wherein the substituents
areindependently selected from methyl, hydroxy-methyl,
and bromine; thienyl that can be mono-substituted with
methyl or chlorine; pyrimidinyl that can be
monosubstituted with alkyl, halogen, cyclopropyl,
CH3-S-, or methylsulfonyl or that can be mono- or
di-substituted with methoxy; pyridazinyl;
benzothienyl; benzofuranyl; quinolinyl; isoquinolinyl;
benzhydryl, wherein both phenyl rings can be mono- or
disubstituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl, and
alkyl-carbonyl; imidazolyl optionally mono-substituted
with alkyl; thiazolyl; or oxazolyl; R2 represents
hydrogen; alkyl; indolyl; carboxyl; alkoxy-carbonyl;
amino-carbonyl; imidazolyl optionally mono-substituted
with alkyl; cycloalkyl; aryl that can be mono-, di-,
tri-, or tetra-substituted, wherein the substituents
are independently selected from phenyl, halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, and carboxyl; pyridyl
that can be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from
phenyl, halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy,
alkoxy-carbonyl, and carboxyl; benzothienyl;
thiazolyl; or thienyl; R3 represents hydrogen; alkyl;
cycloalkyl; formyl; acetyl; ethoxy-carbonyl;
hydroxyethyl; benzo[1 ,3]dioxolyl; indolyl; pyridyl
that can be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from:
halogen, alkyl, alkoxy, alkoxy-alkoxy, -CF3, -OCF3,
hydroxy, alkoxy-carbonyl, carboxyl,
hydroxy-C-i-5-alkyl, 2,3-dihydroxypropyl,
di-(hydroxy-Ci- 5-alkyl)-Ci- 5-alkyl, -CH2-(CH2)k-NR3
1R32, (azetidine-3-carboxylic acid)-1 -yl-methyl,
(azetidine-3-carboxylic acid Ci -5- alkylester)-1
-yl-methyl, 2-[(azetidine-3-carboxylic acid)-1
-yl]-ethyl, 2-[(azetidine-3- carboxylic acid Ci
-5-alkylester)-1 -yl]-ethyl,
3-[(azetidine-3-carboxylic acid)-1 -yl]- propyl,
3-[(azetidine-3-carboxylic acid Ci-5-alkylester)-1
-yl]-propyl, (pyrrolidine-3- carboxylic acid)-1
-yl-methyl, (pyrrolidine-3-carboxylic acid
Ci-5-alkylester)-1 -ylmethyl,
(pyrrolidine-2-carboxylic acid)-1 -yl-methyl,
(pyrrolidine-2-carboxylic acid Ci - 5-alkylester)-1
-yl-methyl, 2-[(pyrrolidine-3-carboxylic acid)-1
-yl]-ethyl, 2- [(pyrrolidine-3-carboxylic acid Ci
-5-alkylester)-1 -yl]-ethyl, 2-[(pyrrolidine-2-
carboxylic acid)-1 -yl]-ethyl,
2-[(pyrrolidine-2-carboxylic acid Ci -5-alkylester)-1
-yl]- ethyl, 3-[(pyrrolidine-3-carboxylic acid)-1
-yl]-propyl, 3-[(pyrrolidine-3-carboxylic acid Ci
-5-alkylester)-1 -yl]-propyl,
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propyl,
3-[(pyrrolidine-2-carboxylic acid Ci-5-alkylester)-1
-yl]-propyl, -CH2-(CH2)P-CONR3 1R32 , -CO-NHR 3 1 ,
1-(3-carboxy-azetidinyl)-2-acetyl,
1-(2-carboxy-pyrrolidinyl)-2-acetyl, 1-
(3-carboxy-pyrrolidinyl)-2-acetyl,
1-(3-carboxy-azetidinyl)-3-propionyl, 1-(2-
carboxy-pyrrolidinyl)-3-propionyl,
1-(3-carboxy-pyrrolidinyl)-3-propionyl,
-(CH2)PCH(OH)-CH 2-NR3 1R32 , hydroxy-C 2.5-alkoxy,
di-(hydroxy-Ci- 5-alkyl)-Ci- 5- alkoxy,
2,3-dihydroxypropoxy, 2-hydroxy-3-methoxy-propoxy,
-OCH2-(CH2)m- NR3 1R32 , 2-pyrrolidin-1 -yl-ethoxy,
3-pyrrolidin-i -yl-propoxy, 2-piperazin-1 -yl-ethoxy,
2-[4-(Ci- 5-alkyl)-piperazin-1 -yl]-ethoxy,
2-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]- ethoxy,
3-piperazin-1 -yl-propoxy, 3-[4-(Ci-
5-alkyl)-piperazin-1 -yl]-propoxy, 3-[4-(2-
hydroxy-ethyl)-piperazin-1 -yl]-propoxy,
2-morpholin-4-yl-ethoxy, 3-morpholin-4-ylpropoxy,
2-[(azetidine-3-carboxylic acid)-1 -yl]-ethoxy,
2-[(azetidine-3-carboxylic acid Ci-5-alkylester)-1
-yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid)-1
-yl]-ethoxy, 2- [(pyrrolidine-3-carboxylic acid
Ci-5-alkylester)-1 -yl]-ethoxy, 2-[(pyrrolidine-2-
carboxylic acid)-1 -yl]-ethoxy,
2-[(pyrrolidine-2-carboxylic acid Ci -5-alkylester)-1
-yl]- ethoxy, 2-[(2-hydroxy-pyrrolidine)-1
-yl]-ethoxy, 2-[(3-hydroxy-pyrrolidine)-1 -yl]-
ethoxy, 3-[(azetidine-3-carboxylic acid)-1
-yl]-propoxy, 3-[(azetidine-3-carboxylic acid
Ci-5-alkylester)-1 -yl]-propoxy,
3-[(pyrrolidine-3-carboxylic acid)-1 -yl]-propoxy,
3-[(pyrrolidine-3-carboxylic acid C1.5-alkylester)-1
-yl]-propoxy, 3-[(pyrrolidine-2- carboxylic acid)-1
-yl]-propoxy, 3-[(pyrrolidine-2-carboxylic acid C
-i-5-alkylester)-1 - yl]-propoxy,
3-[(2-hydroxy-pyrrolidine)-1 -yl]-propoxy,
3-[(3-hydroxy-pyrrolidine)-1 - yl]-propoxy,
2-amino-3-hydroxy-2-hydroxymethyl-propoxy, -0-CH
2-CONR3 1R32 , 1- (3-carboxy-azetidinyl)-1
-oxo-2-ethoxy, 1-(pyrrolidine-2-carboxylic acid)-1
-yl-1 -oxo- 2-ethoxy, 1-(pyrrolidine-3-carboxylic
acid)-1 -yl-1 -oxo-2-ethoxy, 3-carbamoylpropoxy,
3-(Ci- 5-alkylcarbamoyl)propoxy,
3-(2-hydroxyethylcarbamoyl)propoxy, -OCH2-CH(OH)-CH
2-NR3 1R32 , 3-[(azetidine-3-carboxylic acid)-1
-yl]-2- hydroxypropoxy, 3-[(azetidine-3-carboxylic
acid C1.5-alkylester)-1 -yl]-2- hydroxypropoxy,
2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1
-yl]-propoxy, 2- hydroxy-3-[(pyrrolidine-3-carboxylic
acid Ci-5-alkylester)-1 -yl]-propoxy, 2-hydroxy-
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propoxy,
2-hydroxy-3-[(pyrrolidine-2- carboxylic acid
C1.5-alkylester)-1 -yl]-propoxy,
2-hydroxy-3-[(2-hydroxy-pyrrolidine)- 1-yl]-propoxy,
2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1 -yl]-propoxy,
2-hydroxy-3- pyrrolidin-1 -yl-propoxy,
2-hydroxy-3-piperazin-1 -yl-propoxy,
2-hydroxy-3-[4-(Ci- 5- alkyl)-piperazin-1
-yl]-propoxy,
2-hydroxy-3-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]-
propoxy, 2-hydroxy-3-morpholin-4-yl-propoxy, -NR3
1R32, -NHCO-R 3 1 , -CH2-(CH2)k-NHSO 2R33 -(CH 2
)PCH(OH)-CH 2-NHSO 2R33 -OCH 2-(CH 2)m-NHSO 2R33 ,
-OCH 2- CH(OH)-CH 2-NHSO 2R33 , -CH 2-(CH 2)k-NHCOR 34
, -(CH 2 )PCH(OH)-CH 2-NHCOR 34 , -OCH 2-(CH 2)m-NHCOR
34 , -OCH 2-CH(OH)-CH 2-NHCOR 34 , -SO 2NHR 3 1 ,
morpholino, piperidino, oxo-piperidinyl,
oxo-pyrrolidinyl, pyridyl, and phenyl wherein the
phenylring can again be mono-, di-, tri-, or
tetra-substituted wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
cyano, -CF 3, -OCF 3, hydroxy, alkoxy-carbonyl, and
carboxyl; furanyl that can be mono- or di-substituted,
wherein the substituents are independently selected
from methyl, hydroxy-methyl, bromine, and phenyl
wherein the phenyl-ring can again be mono-, di-, or
tri-substituted wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
cyano, -CF 3, -OCF 3, hydroxy, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy; thienyl
that can be mono-substituted with methyl, chlorine, or
phenyl wherein the phenyl-ring can again be mono-,
di-, or tri-substituted wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
cyano, -CF 3, -OCF 3, hydroxy, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylenedioxy;
pyrimidinyl that can be mono-substituted with alkyl,
halogen, cyclopropyl, CH3-S-, methylsulfonyl, or
phenyl wherein the phenyl-ring can again be mono-,
di-, or tri-substituted wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
cyano, -CF 3, and -OCF 3 ; pyrimidinyl mono- or
di-substituted with methoxy; pyridazinyl;
benzothienyl; benzofuranyl; quinolinyl; isoquinolinyl;
or benzhydryl, wherein both phenyl rings can be mono-
or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF 3, -OCF 3, hydroxy, cyano, alkoxy-carbonyl, and
alkyl-carbonyl; or R3 represents aryl that can be
mono-, di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from the group
consisting of: hydroxy-C- i-5-alkyl;
2,3-dihydroxypropyl; di-(hydroxy-C 1-5-alkyl)-C
1-5-alkyl; -CH 2- (CH 2)k-NR 3 1R32 ;
(azetidine-3-carboxylic acid)-1 -yl-methyl;
(azetidine-3-carboxylic acid C-i-5-alkylester)-1
-yl-methyl; 2-[(azetidine-3-carboxylic acid)-1
-yl]-ethyl; 2- [(azetidine-3-carboxylic acid
C-i-5-alkylester)-1 -yl]-ethyl;
3-[(azetidine-3-carboxylic acid)-1 -yl]-propyl;
3-[(azetidine-3-carboxylic acid C-i-5-alkylester)-1
-yl]-propyl; (pyrrolidine-3-carboxylic acid)-1
-yl-methyl; (pyrrolidine-3-carboxylic acid C-1-5-
alkylester)-1 -yl-methyl; (pyrrolidine-2-carboxylic
acid)-1 -yl-methyl; (pyrrolidine-2- carboxylic acid
C-i-5-alkylester)-1 -yl-methyl;
2-[(pyrrolidine-3-carboxylic acid)-1 -yl]- 



ethyl; 2-[(pyrrolidine-3-carboxylic acid
C1.5-alkylester)-1 -yl]-ethyl;
2-[(pyrrolidine-2-carboxylic acid)-1 -yl]-ethyl;
2-[(pyrrolidine-2-carboxylic acid Ci -5-alkylester)-1
-yl]- ethyl; 3-[(pyrrolidine-3-carboxylic acid)-1
-yl]-propyl; 3-[(pyrrolidine-3-carboxylic acid
Ci-5-alkylester)-1 -yl]-propyl;
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propyl; 3-
[(pyrrolidine-2-carboxylic acid Ci-5-alkylester)-1
-yl]-propyl; -CH2-(CH2)P-CONR 3 1R32 ; -CO-NHR 3 1 ;
1-(3-carboxy-azetidinyl)-2-acetyl;
1-(2-carboxy-pyrrolidinyl)-2-acetyl; 1-
(3-carboxy-pyrrolidinyl)-2-acetyl ;
1-(3-carboxy-azetidinyl)-3-propionyl ; 1-(2-
carboxy-pyrrolidinyl)-3-propionyl ;
1-(3-carboxy-pyrrolidinyl)-3-propionyl ;
-(CH2)PCH(OH)-CH 2-NR3 1R32 ; hydroxy-C 2.5-alkoxy;
di-(hydroxy-Ci- 5-alkyl)-Ci- 5- alkoxy;
2,3-dihydroxypropoxy; 2-hydroxy-3-methoxy-propoxy;
-OCH2-(CH2)m- NR3 1R32 ; 2-pyrrolidin-1 -yl-ethoxy;
3-pyrrolidin-1 -yl-propoxy; 2-piperazin-1 -yl-ethoxy;
2-[4-(Ci- 5-alkyl)-piperazin-1 -yl]-ethoxy;
2-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]- ethoxy;
3-piperazin-1 -yl-propoxy; 3-[4-(Ci-
5-alkyl)-piperazin-1 -yl]-propoxy; 3-[4-(2-
hydroxy-ethyl)-piperazin-1 -yl]-propoxy;
2-morpholin-4-yl-ethoxy; 3-morpholin-4-ylpropoxy;
2-[(azetidine-3-carboxylic acid)-1 -yl]-ethoxy;
2-[(azetidine-3-carboxylic acid Ci-5-alkylester)-1
-yl]-ethoxy; 2-[(pyrrolidine-3-carboxylic acid)-1
-yl]-ethoxy; 2- [(pyrrolidine-3-carboxylic acid
Ci-5-alkylester)-1 -yl]-ethoxy; 2-[(pyrrolidine-2-
carboxylic acid)-1 -yl]-ethoxy;
2-[(pyrrolidine-2-carboxylic acid Ci -5-alkylester)-1
-yl]- ethoxy; 2-[(2-hydroxy-pyrrolidine)-1
-yl]-ethoxy; 2-[(3-hydroxy-pyrrolidine)-1 -yl]-
ethoxy; 3-[(azetidine-3-carboxylic acid)-1
-yl]-propoxy; 3-[(azetidine-3-carboxylic acid
Ci-5-alkylester)-1 -yl]-propoxy;
3-[(pyrrolidine-3-carboxylic acid)-1 -yl]-propoxy;
3-[(pyrrolidine-3-carboxylic acid Ci-5-alkylester)-1
-yl]-propoxy; 3-[(pyrrolidine-2- carboxylic acid)-1
-yl]-propoxy; 3-[(pyrrolidine-2-carboxylic acid
C1.5-alkylester)-1 - yl]-propoxy;
3-[(2-hydroxy-pyrrolidine)-1 -yl]-propoxy;
3-[(3-hydroxy-pyrrolidine)-1 - yl]-propoxy;
2-amino-3-hydroxy-2-hydroxymethyl-propoxy; -0-CH
2-CONR3 1R32 ; 1- (3-carboxy-azetidinyl)-1
-oxo-2-ethoxy; 1-(pyrrolidine-2-carboxylic acid)-1
-yl-1 -oxo- 2-ethoxy; 1-(pyrrolidine-3-carboxylic
acid)-1 -yl-1 -oxo-2-ethoxy; 3-carbamoylpropoxy;
3-(Ci- 5-alkylcarbamoyl)propoxy;
3-(2-hydroxyethylcarbamoyl)propoxy; -OCH2-CH(OH)-CH
2-NR3 1R32 ; 3-[(azetidine-3-carboxylic acid)-1
-yl]-2- hydroxypropoxy; 3-[(azetidine-3-carboxylic
acid C-i-5-alkylester)-1 -yl]-2- hydroxypropoxy;
2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1
-yl]-propoxy; 2- hydroxy-3-[(pyrrolidine-3-carboxylic
acid Ci-5-alkylester)-1 -yl]-propoxy; 2-hydroxy-
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propoxy;
2-hydroxy-3-[(pyrrolidine-2- carboxylic acid
Ci-5-alkylester)-1 -yl]-propoxy;
2-hydroxy-3-[(2-hydroxy-pyrrolidine)- 1-yl]-propoxy;
2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1 -yl]-propoxy;
2-hydroxy-3-pyrrolidin-1 -yl-propoxy;
2-hydroxy-3-piperazin-1 -yl-propoxy;
2-hydroxy-3-[4-(C-i-5- alkyl)-piperazin-1
-yl]-propoxy;
2-hydroxy-3-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]-
propoxy; 2-hydroxy-3-morpholin-4-yl-propoxy; -NR3 1R32
; -NHCO-R 3 1 ; -CH2-(CH2)k- NHSO2R33 ; -(CH
2)PCH(OH)-CH 2-NHSO 2R33 ; -OCH2-(CH2)m-NHSO2R33 ;
-OCH2- CH(OH)-CH 2-NHSO2R33 ; -CH2-(CH2)k-NHCOR34 ;
-(CH 2)PCH(OH)-CH 2-NHCOR 34 ; -OCH2-(CH2)m-NHCOR34 ;
-OCH 2-CH(OH)-CH 2-NHCOR 34 ; -SO2NHR3 1 ; phenyl,
wherein said phenyl ring can further be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
pyridyl, wherein said pyridyl ring can further be
mono- or di-substituted, wherein the substituents are
independently selected from alkyl, alkoxy, halogen,
hydroxy, and -CF3; furanyl, wherein said furanyl ring
can further be mono- or di-substituted, wherein the
substituents are independently selected from alkyl,
alkoxy, and halogen; thienyl, wherein said thienyl
ring can further be mono- or di-substituted, wherein
the substituents are independently selected from
alkyl, alkoxy, and halogen; oxadiazolyl, wherein said
oxadiazolyl ring can further be mono-substituted with
alkyl, pyridyl or phenyl, wherein the phenyl ring can
further be mono-, di-, or tri-substituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; isoxazolyl, wherein said isoxazolyl
ring can further be mono- or di-substituted, wherein
the substituents are independently selected from
alkyl, phenyl and pyridyl; halogen; alkyl; alkoxy;
-CF3; -OCF3; hydroxy; cyano; alkoxy-carbonyl;
alkyl-carbonyl; carboxyl; monoalkyl-amino;
dialkyl-amino; pyrrolidino; morpholino;
thiomorpholino; piperidino; N-benzyl-N-alkyl-amino;
Npyridyl- N-methyl-amino; (dialkyl-amino)-alkoxy;
phenyl-alkoxy, wherein the phenyl ring can further be
mono-, di-, or tri-substituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; phenyl-aminocarbonyl, wherein the
phenyl ring can further be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
phenyl-alkyl-amino-carbonyl, wherein the phenyl ring
can further be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl,alkyl-carbonyl, carboxyl, and
methylene-dioxy; alkyl-amino-carbonyl;
dialkyl-aminocarbonyl; pyridyl-amino-carbonyl;
phenyl-carbonyl-amino, wherein the phenyl ring can
further be be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; phenyl-alkylcarbonyl- amino, wherein
the phenyl ring can further be mono-, di-, or
trisubstituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
alkyl-carbonyl-amino; pyridyl-carbonyl-amino; and
tetrahydro-isoquinolinyl; or R3 represents the
following group: wherein Z represents phenyl or
pyridyl; R31 represents hydrogen, methyl, ethyl,
1-propyl, 2-propyl, 2-hydroxyethyl, 2- hydroxy-1
-hydroxymethyl-ethyl, 2,3-dihydroxypropyl,
2-C-i-5-alkoxyethyl, 3- hydroxypropyl,
3-C-i-5-alkoxypropyl, 2-aminoethyl,
2-(C-i-5-alkylamino)ethyl, 2-(di-
(C-i-5-alkyl)amino)ethyl, carboxymethyl,
1-(C1-5-alkylcarboxy)methyl, 2-carboxyethyl,
2-(C-i-5-alkylcarboxy)ethyl, phenyl, pyridyl,
phenyl-alkyl, hydroxyalkyl-carbonyl, alkyl-carbonyl,
cycloalkyl-carbonyl, or phenyl-carbonyl; R32
represents hydrogen, methyl, or ethyl; R33 represents
methyl, ethyl, propyl, isopropyl, butyl,
2-hydroxyethyl, 2-methoxyethyl, methylamino,
ethylamino, propylamino, isopropylamino, n-butylamino,
or dimethylamino; R34 represents hydroxymethyl,
hydroxyethyl, aminomethyl, methylaminomethyl,
dimethylaminomethyl, aminoethyl, 2-methylamino-ethyl,
or 2-dimethylamino-ethyl; k represents the integer 1,
2, or 3 ; m represents the integer 1 or 2 ;p
represents 0, 1, or 2 ; R35 represents alkyl;
alkyl-carbonyl; alkoxy-carbonyl; cycloalkyl-carbonyl;
aryl, wherein the aryl-ring can be mono-, di-, tri-,
or tetra-substituted wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, alkoxy-carbonyl, and carboxyl;
aryl-carbonyl, wherein the aryl-ring can be mono-,
di-, tri-, or tetra-substituted wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; aryl-alkyl, wherein the aryl-ring can be
mono-, di-, tri-, or tetra-substituted wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; pyridyl, wherein the pyridylring can be
mono-, di-, or tri-substituted wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; pyridyl-alkyl, wherein the pyridyl-ring
can be mono-, di-, or tri-substituted wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; pyrimidinyl, wherein the
pyrimidinyl-ring can be mono-, or di-substituted
wherein the substituents are independently selected
from halogen, alkyl, alkoxy, and -CF3;
furanyl-carbonyl; furanyl-alkyl, wherein the
furanyl-ring can be mono-, or di-substituted wherein
the substituents are independently selected from
methyl, hydroxy-methyl, and bromine; thienyl-alkyl
that can be mono-substituted with methyl or chlorine;
benzothienylalkyl; benzofuranyl-alkyl;
imidazolyl-alkyl; or thiazolyl-alkyl; and R4
represents alkyl; cycloalkyl; benzo[1 ,3]dioxolyl;
benzo[1 ,3]dioxolyl-CH 2- ; benzothienyl;
benzofuranyl; indazolyl; indolyl that can be mono- or
di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, and hydroxy; quinolinyl; isoquinolinyl;
benzhydryl, wherein both phenyl-rings can be mono- or
di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl, and
alkyl-carbonyl; aryl that can be mono-, di-, tri-, or
tetrasubstituted, wherein the substituents are
independently selected from phenyl, halogen, alkyl,
alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkylcarbonyl, and carboxyl; pyridyl that can be
mono-, di-, or tri-substituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3,-OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; aryl-CH=CH-, wherein aryl can be mono-,
di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from phenyl,
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxycarbonyl, alkyl-carbonyl, and carboxyl;
aryl-CH2-CH2- , wherein aryl can be mono-, di-, tri-,
or tetra-substituted, wherein the substituents are
independently selected from phenyl, halogen, alkyl,
alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, and carboxyl; pyridyl-CH=CH-, wherein
pyridyl can be mono-, di-, tri-, or tetra-substituted,
wherein the substituents are independently selected
from phenyl, halogen, alkyl, alkoxy, -CF3, -OCF3,
hydroxy, cyano, alkoxy-carbonyl, alkylcarbonyl, and
carboxyl; pyridyl-CH 2-CH2- , wherein pyridyl can be
mono-, di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from phenyl,
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkylcarbonyl, and carboxyl;
aryl-CH2- , wherein aryl can be mono-, di-, tri-, or
tetrasubstituted, wherein the substituents are
independently selected from phenyl, halogen, alkyl,
alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkylcarbonyl, and carboxyl; pyridyl-CH 2- , wherein
pyridyl can be mono-, di-, tri-, or tetra-substituted,
wherein the substituents are independently selected
from phenyl, halogen, alkyl, alkoxy, -CF3, -OCF3,
hydroxy, cyano, alkoxy-carbonyl, alkylcarbonyl, and
carboxyl; thienyl-CH 2- ; pyrimidinyl-CH=CH-;
furanyl-CH=CH-; or thienyl-CH=CH-; and optically pure
enantiomers, mixtures of enantiomers such as for
example racemates, optically pure diastereomers,
mixtures of diastereomers, diastereomeric racemates,
mixtures of diastereomeric racemates, and meso-forms,
as well as salts and solvates of such compounds, and
morphological forms. 



The present invention also relates to compounds of the
formula I':formula I' wherein n , X, R1, R2, R3 and R4
are as defined for formula I above. The present
invention further also relates to compounds of the
formula I , wherein X represents -(CH2)o-2- or
-C(=O)-; n represents the integer 0, 1 or 2 ; R1
represents hydrogen; alkyl; cycloalkyl;
ethoxy-carbonyl; hydroxy-ethyl; benzo[1 ,3]dioxolyl;
aryl that can be mono-, di-, tri-, or
tetra-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, and carboxyl; pyridyl that can be
mono-, di-, or tri-substituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; furanyl that can be mono-, or
di-substituted, wherein the substituents are
independently selected from methyl, hydroxy-methyl,
and bromine; thienyl that can be mono-substituted with
methyl or chlorine; pyrimidinyl that can be
monosubstituted with alkyl, halogen, cyclopropyl,
CH3-S-, or methylsulfonyl or that can be mono- or
di-substituted with methoxy; pyridazinyl;
benzothienyl; benzofuranyl; quinolinyl; isoquinolinyl;
or benzhydryl, wherein both phenyl rings can be mono-
or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl, and
alkyl-carbonyl;R2 represents hydrogen; alkyl; indolyl;
carboxyl; alkoxy-carbonyl; amino-carbonyl; imidazolyl;
cycloalkyl; aryl that can be mono-, di-, tri-, or
tetra-substituted, wherein the substituents are
independently selected from phenyl, halogen, alkyl,
alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, and carboxyl; pyridyl that can be
mono-, di-, or tri-substituted, wherein the
substituents are independently selected from phenyl,
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy,
alkoxy-carbonyl, and carboxyl; benzothienyl;
thiazolyl; or thienyl; R3 represents hydrogen; alkyl;
cycloalkyl; formyl; acetyl; ethoxy-carbonyl;
hydroxyethyl; benzo[1 ,3]dioxolyl; pyridyl that can be
mono-, di-, or tri-substituted, wherein the
substituents are independently selected from phenyl,
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy,
alkoxy-carbonyl, and carboxyl; furanyl that can be
mono- or di-substituted, wherein the substituents are
independently selected from phenyl, methyl,
hydroxy-methyl, and bromine; thienyl that can be
mono-substituted with phenyl, methyl, or chlorine;
pyrimidinyl that can be mono-substituted with phenyl,
alkyl, halogen, cyclopropyl, CH3-S-, or methylsulfonyl
or that can be mono- or disubstituted with methoxy;
pyridazinyl; benzothienyl; benzofuranyl; quinolinyl;
isoquinolinyl; or benzhydryl, wherein both phenyl
rings can be mono- or disubstituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, and alkyl-carbonyl; or R3 represents
aryl that can be mono-, di-, tri-, or
tetra-substituted, wherein the substituents are
independently selected from the group consisting of:
phenyl, wherein said phenyl ring can further be mono-,
di-, or tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
pyridyl, wherein said pyridyl ring can further be
mono- or disubstituted, wherein the substituents are
independently selected from alkyl, alkoxy, halogen,
hydroxy, and -CF3; furanyl, wherein said furanyl ring
can further be monoor di-substituted, wherein the
substituents are independently selected from alkyl,
alkoxy, and halogen; thienyl, wherein said thienyl
ring can further be mono- or disubstituted, wherein
the substituents are independently selected from
alkyl, alkoxy, and halogen; oxadiazolyl, wherein said
oxadiazolyl ring can further be monosubstituted with
alkyl or phenyl, wherein the phenyl ring can further
be mono-, di-,or tri-substituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkylcarbonyl, carboxyl, and
methylene-dioxy; pyridyl; isoxazolyl, wherein said
isoxazolyl ring can further be mono- or
di-substituted, wherein the substituents are
independently selected from alkyl, phenyl and pyridyl;
halogen; alkyl; alkoxy; -CF3; -OCF3; hydroxy; cyano;
alkoxy-carbonyl; alkyl-carbonyl; carboxyl;
monoalkylamino; dialkyl-amino; pyrrolidino;
morpholino; thiomorpholino; piperidino; N-benzyl-
N-alkyl-amino; N-pyridyl-N-methyl-amino;
(dialkyl-amino)-alkoxy; phenyl-alkoxy, wherein the
phenyl ring can further be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
phenyl-amino-carbonyl, wherein the phenyl ring can
further be mono-, di-, or trisubstituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; phenyl-alkyl-amino-carbonyl, wherein
the phenyl ring can further be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
alkyl-aminocarbonyl; dialkyl-amino-carbonyl;
pyridyl-amino-carbonyl; phenyl-carbonyl-amino, wherein
the phenyl ring can further be be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
phenyl-alkyl-carbonyl-amino, wherein the phenyl ring
can further be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; alkyl-carbonyl-amino; and
pyridyl-carbonyl-amino; and R4 represents alkyl;
cycloalkyl; benzo[1 ,3]dioxolyl; benzo[1
,3]dioxolyl-CH 2- ; benzothienyl; benzofuranyl;
indazolyl; indolyl that can be mono- or
di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, and hydroxy; quinolinyl; isoquinolinyl;
benzhydryl, wherein both phenyl-rings can be mono- or
di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano,alkoxy-carbonyl, and
alkyl-carbonyl; aryl that can be mono-, di-, tri-, or
tetrasubstituted, wherein the substituents are
independently selected from phenyl, halogen, alkyl,
alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkylcarbonyl, and carboxyl; pyridyl that can be
mono-, di-, or tri-substituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; aryl-CH=CH-, wherein aryl can be mono-,
di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from phenyl,
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxycarbonyl, alkyl-carbonyl, and carboxyl;
aryl-CH2-CH2- , wherein aryl can be mono-, di-, tri-,
or tetra-substituted, wherein the substituents are
independently selected from phenyl, halogen, alkyl,
alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, and carboxyl; pyridyl-CH=CH-, wherein
pyridyl can be mono-, di-, tri-, or tetra-substituted,
wherein the substituents are independently selected
from phenyl, halogen, alkyl, alkoxy, -CF3, -OCF3,
hydroxy, cyano, alkoxy-carbonyl, alkylcarbonyl, and
carboxyl; pyridyl-CH 2-CH2- , wherein pyridyl can be
mono-, di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from phenyl,
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkylcarbonyl, and carboxyl;
aryl-CH2- , wherein aryl can be mono-, di-, tri-, or
tetrasubstituted, wherein the substituents are
independently selected from phenyl, halogen, alkyl,
alkoxy, -CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkylcarbonyl, and carboxyl; pyridyl-CH 2- , wherein
pyridyl can be mono-, di-, tri-, or tetra-substituted,
wherein the substituents are independently selected
from phenyl, halogen, alkyl, alkoxy, -CF3, -OCF3,
hydroxy, cyano, alkoxy-carbonyl, alkylcarbonyl, and
carboxyl; or thienyl-CH 2- ; and optically pure
enantiomers, mixtures of enantiomers such as for
example racemates, optically pure diastereomers,
mixtures of diastereomers, diastereomeric racemates,
mixtures of diastereomeric racemates, and meso-forms,
as well as salts and solvates of such compounds, and
morphological forms. The general terms used
hereinbefore and hereinafter preferably have, within
this disclosure, the following meanings, unless
otherwise indicated:Where the plural form is used for
compounds, salts, pharmaceutical compositions,
diseases and the like, this is intended to mean also a
single compound, salt, or the like. Any reference to a
compound of formula I is to be understood as referring
also to optically pure enantiomers, mixtures of
enantiomers such as racemates, diastereomers, mixtures
of diastereomers, diastereomeric racemates, mixtures
of diastereomeric racemates, and meso-forms, as well
as salts (especially pharmaceutically acceptable
salts) and solvates (including hydrates) of such
compounds, and morphological forms, as appropriate and
expedient. In the definitions of formula I - if not
otherwise stated - the term alkyl, alone or in
combination with other groups, means saturated,
straight or branched chain groups with one to seven
carbon atoms, preferably one to four carbon atoms.
Examples of alkyl groups are methyl, ethyl, n-propyl,
iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl,
2,2-dimethylpropyl, pentyl, hexyl and heptyl. The
methyl, ethyl and isopropyl groups are preferred,
unless indicated otherwise. The term alkoxy, alone or
in combination with other groups, refers to an
R-Ogroup, wherein R is an alkyl. Examples of alkoxy
groups are methoxy, ethoxy, propoxy, iso-propoxy,
n-butoxy, iso-butoxy, sec-butoxy and tert-butoxy. The
term halogen means fluorine, chlorine, bromine or
iodine, preferably fluorine and chlorine. The term
cycloalkyl, alone or in combination with other groups,
means a saturated cyclic hydrocarbon ring system with
3 to 7 carbon atoms, e.g. cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl. The
cyclopropyl group is a preferred group. The term aryl,
alone or in combination with other groups, relates to
a phenyl or naphthyl group, preferably a phenyl
group.The expression pharmaceutically acceptable salts
encompasses either salts with inorganic acids or
organic acids like hydrochloric acid, hydrobromic
acid, hydroiodic acid, sulfuric acid, sulfamic acid,
phosphoric acid, nitric acid, phosphorous acid,
nitrous acid, citric acid, formic acid, acetic acid,
oxalic acid, maleic acid, lactic acid, tartaric acid,
fumaric acid, benzoic acid, mandelic acid, cinnamic
acid, palmoic acid, stearic acid, glutamic acid,
aspartic acid, methanesulfonic acid, ethanesulfonic
acid, ethanedisulfonic acid, p-toluenesulfonic acid,
salicylic acid, succinic acid, trifluoroacetic acid,
and the like that are non toxic to living organisms or
in case the compound of formula I is acidic in nature
with an inorganic base like an alkali or earth alkali
base, e.g. sodium hydroxide, potassium hydroxide,
calcium hydroxide and the like. For other examples of
pharmaceutically 



acceptable salts, reference can be made to "Salt
selection for basic drugs", Int. J. Pharm. ( 1 986),
33, 201 -21 7. The compounds of the formula I contain
one or more asymmetric carbon atoms and may be
prepared in form of optically pure enantiomers,
mixtures of enantiomers such as racemates,
diastereomers, mixtures of diastereomers,
diastereomeric racemates, mixtures of diastereomeric
racemates, or meso-forms. The present invention
encompasses all these forms. Mixtures can be separated
in a manner known per se, e.g. by column
chromatography, thin layer chromatography (TLC), high
performance liquid chromatography (HPLC), or
crystallization. Preferred compounds are compounds of
the formula I , wherein X represents -CH2- ; n
represents the integer 1; R1 represents aryl that can
be mono-, di-, tri-, or tetra-substituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, and carboxyl; pyridyl
that can be mono-, di-, or tri-substituted, wherein
the substituents are independently selectedfrom
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy,
alkoxy-carbonyl, and carboxyl; furanyl that can be
mono- or di-substituted, wherein the substituents are
independently selected from methyl, hydroxy-methyl,
and bromine; thienyl that can be mono-substituted with
methyl or chlorine; benzothienyl; benzofuranyl;
quinolinyl; or isoquinolinyl; R2 represents aryl that
can be mono-, di-, tri-, or tetra-substituted, wherein
the substituents are independently selected from
phenyl, halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy,
cyano, alkoxy-carbonyl, alkyl-carbonyl, and carboxyl;
pyridyl that can be mono-, di-, or tri-substituted,
wherein the substituents are independently selected
from phenyl, halogen, alkyl, alkoxy, -CF3, -OCF3,
hydroxy, alkoxycarbonyl, and carboxyl; benzothienyl;
thiazolyl; or thienyl; and R3 and R4 are as defined
for formula I above. Also preferred compounds are
compounds of the formula I , wherein X represents
-CH2- ; n represents the integer 1; R1 and R2 both
represent phenyl; and R3 and R4 are as defined for
formula I above. Also preferred compounds are
compounds of the formula I , wherein X represents
-CH2- ; n represents the integer 1; R1 and R2 both
represent phenyl; R3 is as defined for formula I
above; and R4 represents a radical of the formula
wherein R represents phenyl that can be mono-, di-,
tri-, or tetra-substituted, wherein the substituents
are independently selected from phenyl, halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, and carboxyl.The
present invention also relates to compounds of formula
I wherein the meanings of one or more of the
substituents and symbols as defined for formula I , or
a preferred embodiment of formula I , are replaced by
their preferred meanings as defined herein, such as
those defined for the above-given preferred compounds.
In an especially preferred embodiment, the present
invention relates to a compound of formula I , wherein
X represents -(CH2)o-i- or -C(=O)-; n represents the
integer 1; R1 represents hydrogen; alkyl;
ethoxy-carbonyl; hydroxy-ethyl; benzo[1 ,3]dioxolyl;
aryl that can be mono-substituted with halogen, alkyl,
alkoxy, -CF3, or alkylcarbonyl; pyridyl that can be
mono-substituted with halogen, alkyl, alkoxy, or -CF3;
furanyl that can be mono- or di-substituted, wherein
the substituents are independently selected from
methyl, hydroxy-methyl, and bromine; thienyl that can
be mono-substituted with methyl or chlorine;
pyrimidinyl; isoquinolinyl; or benzhydryl; R2
represents indolyl; imidazolyl; aryl that can be mono-
or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, hydroxy,
and cyano; pyridyl; benzothienyl; thiazolyl; or
thienyl; R3 represents aryl that is mono-substituted
with phenyl, pyridyl, alkyl, alkoxy, pyrrolidino,
(dialkyl-amino)-alkoxy or phenyl-alkoxy; and R4
represents aryl-CH=CH-, wherein aryl is
mono-substituted with alkoxy or -CF3, especially
methoxy or -CF3; or aryl-CH 2-CH2- , wherein aryl is
di-substituted with -CF3.In a further especially
preferred embodiment, the present invention relates to
a compound of formula I , wherein X represents
-(CH2)-; n represents the integer 1; R1 represents
hydrogen; methyl; cycloalkyl; benzo[1 ,3]dioxolyl;
aryl that can be mono-, di-, tri-, or
tetra-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, and carboxyl; pyridyl that can be
mono-, or di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, alkoxy-carbonyl, and carboxyl;
furanyl that can be mono-, or disubstituted, wherein
the substituents are independently selected from
methyl, hydroxy-methyl, and bromine; thienyl that can
be mono-substituted with methyl or chlorine;
pyrimidinyl that can be mono-substituted with alkyl,
halogen, or cyclopropyl or that can be mono- or
di-substituted with methoxy; pyridazinyl;
benzothienyl; benzofuranyl; quinolinyl; isoquinolinyl;
imidazolyl; thiazolyl; or oxazolyl; R2 represents
cycloalkyl; aryl that can be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, and cyano; pyridyl that can be mono-, or
di-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, and -OCF3; thiazolyl; or thienyl; R3 represents
alkyl; cycloalkyl; pyridyl that can be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from: halogen, alkyl, alkoxy,
-CF3, -OCF3, alkoxy-carbonyl, carboxyl,
hydroxy-C-i-5-alkyl, 2,3-dihydroxypropyl, di-
(hydroxy-Ci. 5-alkyl)-Ci- 5-alkyl, -CH2-(CH2)k-NR3
1R32, (azetidine-3-carboxylic acid)- 1-yl-methyl,
(azetidine-3-carboxylic acid C-i-5-alkylester)-1
-yl-methyl, 2-[(azetidine- 3-carboxylic acid)-1
-yl]-ethyl, 2-[(azetidine-3-carboxylic acid C
-i-5-alkylester)-1 -yl]- ethyl,
3-[(azetidine-3-carboxylic acid)-1 -yl]-propyl,
3-[(azetidine-3-carboxylic acid C -i-5-alkylester)-1
-yl]-propyl, (pyrrolidine-3-carboxylic acid)-1
-yl-methyl, (pyrrolidine3-carboxylic acid
C1-5-alkylester)-1 -yl-methyl,
(pyrrolidine-2-carboxylic acid)-1 -ylmethyl,
(pyrrolidine-2-carboxylic acid C- .5-alkylester)-1
-yl-methyl, 2-[(pyrrolidine-3- carboxylic acid)-1
-yl]-ethyl, 2-[(pyrrolidine-3-carboxylic acid
Ci-5-alkylester)-1 -yl]- ethyl,
2-[(pyrrolidine-2-carboxylic acid)-1 -yl]-ethyl,
2-[(pyrrolidine-2-carboxylic acid Ci-5-alkylester)-1
-yl]-ethyl, 3-[(pyrrolidine-3-carboxylic acid)-1
-yl]-propyl, 3- [(pyrrolidine-3-carboxylic acid
C1-5-alkylester)-1 -yl]-propyl, 3-[(pyrrolidine-2-
carboxylic acid)-1 -yl]-propyl,
3-[(pyrrolidine-2-carboxylic acid Ci-5-alkylester)-1
-yl]- propyl, -CH2-(CH2)P-CONR 3 1R32 -CO-NHR 3 1
1-(3-carboxy-azetidinyl)-2-acetyl, 1-
(2-carboxy-pyrrolidinyl)-2-acetyl,
1-(3-carboxy-pyrrolidinyl)-2-acetyl,
1-(3-carboxyazetidinyl)- 3-propionyl,
1-(2-carboxy-pyrrolidinyl)-3-propionyl,
1-(3-carboxypyrrolidinyl)- 3-propionyl,
-(CH2)PCH(OH)-CH 2-NR3 1R32 , hydroxy-C 2.5-alkoxy,
di- (hydroxy-Ci-5-alkyl)-Ci- 5-alkoxy,
2,3-dihydroxypropoxy, 2-hydroxy-3-methoxypropoxy,
-OCH2-(CH2)m-NR3 1R32 , 2-pyrrolidin-1 -yl-ethoxy,
3-pyrrolidin-1 -yl-propoxy, 2-piperazin-1 -yl-ethoxy,
2-[4-(C 1-5-alkyl)-piperazin-1 -yl]-ethoxy,
2-[4-(2-hydroxyethyl)- piperazin-1 -yl]-ethoxy,
3-piperazin-1 -yl-propoxy, 3-[4-(Ci-
5-alkyl)-piperazin-1 - yl]-propoxy,
3-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]-propoxy,
2-morpholin-4-ylethoxy, 3-morpholin-4-yl-propoxy,
2-[(azetidine-3-carboxylic acid)-1 -yl]-ethoxy, 2-
[(azetidine-3-carboxylic acid C1.5-alkylester)-1
-yl]-ethoxy, 2-[(pyrrolidine-3- carboxylic acid)-1
-yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid
C-i-5-alkylester)-1 -yl]- ethoxy,
2-[(pyrrolidine-2-carboxylic acid)-1 -yl]-ethoxy,
2-[(pyrrolidine-2-carboxylic acid Ci-5-alkylester)-1
-yl]-ethoxy, 2-[(2-hydroxy-pyrrolidine)-1 -yl]-ethoxy,
2-[(3- hydroxy-pyrrolidine)-1 -yl]-ethoxy,
3-[(azetidine-3-carboxylic acid)-1 -yl]-propoxy, 3-
[(azetidine-3-carboxylic acid Ci-5-alkylester)-1
-yl]-propoxy, 3-[(pyrrolidine-3- carboxylic acid)-1
-yl]-propoxy, 3-[(pyrrolidine-3-carboxylic acid Ci
-5-alkylester)-1 - yl]-propoxy,
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propoxy,
3-[(pyrrolidine-2- carboxylic acid C1.5-alkylester)-1
-yl]-propoxy, 3-[(2-hydroxy-pyrrolidine)-1 -yl]-
propoxy, 3-[(3-hydroxy-pyrrolidine)-1 -yl]-propoxy,
2-amino-3-hydroxy-2- hydroxymethyl-propoxy, -0-CH
2-CONR 3 1R32 , 1-(3-carboxy-azetidinyl)-1 -oxo-2-
ethoxy, 1-(pyrrolidine-2-carboxylic acid)-1 -yl-1
-oxo-2-ethoxy, 1-(pyrrolidine-3- carboxylic acid)-1
-yl-1 -oxo-2-ethoxy, 3-carbamoyl-propoxy, 3-(Ci -5-
alkylcarbamoyl)propoxy,
3-(2-hydroxyethylcarbamoyl)propoxy, -OCH2-CH(OH)-
CH2-NR3 1R32 , 3-[(azetidine-3-carboxylic acid)-1
-yl]-2-hydroxypropoxy, 3- [(azetidine-3-carboxylic
acid Ci-5-alkylester)-1 -yl]-2-hydroxypropoxy,
2-hydroxy-3- [(pyrrolidine-3-carboxylic acid)-1
-yl]-propoxy,
2-hydroxy-3-[(pyrrolidine-3-carboxylicacid
C-i-5-alkylester)-1 -yl]-propoxy,
2-hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1 -
yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-2-carboxylic
acid Ci -5-alkylester)-1 -yl]- propoxy,
2-hydroxy-3-[(2-hydroxy-pyrrolidine)-1 -yl]-propoxy,
2-hydroxy-3-[(3- hydroxy-pyrrolidine)-1 -yl]-propoxy,
2-hydroxy-3-pyrrolidin-1 -yl-propoxy, 2-hydroxy-
3-piperazin-1 -yl-propoxy, 2-hydroxy-3-[4-(Ci-
5-alkyl)-piperazin-1 -yl]-propoxy, 2-
hydroxy-3-[4-(2-hydroxy-ethyl)-piperazin-1
-yl]-propoxy, 2-hydroxy-3-morpholin-4-ylpropoxy, -NR3
1R32 -NHCO-R3 1 , -CH2-(CH2)k-NHSO2R33 ,
-(CH2)PCH(OH)-CH 2- NHSO2R33, -OCH2-(CH2)m-NHSO2R33 ,
-OCH 2-CH(OH)-CH 2-NHSO 2R33 , -CH2- (CH2)k-NHCOR34 ,
-(CH 2)PCH(OH)-CH 2-NHCOR 34, -OCH2-(CH2)m-NHCOR34 ,
-OCH 2-CH(OH)-CH 2-NHCOR 34 , -SO2NHR3 1 , and phenyl
wherein the phenyl-ring can again be mono-, di-, tri-,
or tetra-substituted wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, alkoxycarbonyl, and carboxyl;
furanyl that can be mono- or di-substituted, wherein
the substituents are independently selected from
methyl, hydroxy-methyl, bromine, and phenyl, wherein
said phenyl ring can further be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy; thienyl
that can be mono-substituted with methyl, chlorine, or
phenyl wherein said phenyl ring can further be mono-,
di-, or tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and 



methylene-dioxy; benzothienyl; benzofuranyl;
quinolinyl; or isoquinolinyl; or R3 represents aryl
that can be mono-, di-, tri-, or tetra-substituted,
wherein the substituents are independently selected
from the group consisting of: hydroxy-C-i-5-alkyl;
2,3-dihydroxypropyl; di-(hydroxy-Ci- 5-alkyl)-Ci-
5-alkyl; -CH2- (CH2)k-NR3 1R32 ;
(azetidine-3-carboxylic acid)-1 -yl-methyl;
(azetidine-3-carboxylic acid C -i-5-alkylester)-1
-yl-methyl; 2-[(azetidine-3-carboxylic acid)-1
-yl]-ethyl; 2- [(azetidine-3-carboxylic acid C
-i-5-alkylester)-1 -yl]-ethyl;
3-[(azetidine-3-carboxylic acid)-1 -yl]-propyl;
3-[(azetidine-3-carboxylic acid C -i-5-alkylester)-1
-yl]-propyl; (pyrrolidine-3-carboxylic acid)-1
-yl-methyl; (pyrrolidine-3-carboxylic acid Ci -5-
alkylester)-1 -yl-methyl; (pyrrolidine-2-carboxylic
acid)-1 -yl-methyl; (pyrrolidine-2- carboxylic acid Ci
-5-alkylester)-1 -yl-methyl;
2-[(pyrrolidine-3-carboxylic acid)-1 -yl]- ethyl;
2-[(pyrrolidine-3-carboxylic acid Ci -5-alkylester)-1
-yl]-ethyl; 2-[(pyrrolidine-2- carboxylic acid)-1
-yl]-ethyl; 2-[(pyrrolidine-2-carboxylic acid Ci
-5-alkylester)-1 -yl]-ethyl;
3-[(pyrrolidine-3-carboxylic acid)-1 -yl]-propyl;
3-[(pyrrolidine-3-carboxylic acid Ci-5-alkylester)-1
-yl]-propyl; 3-[(pyrrolidine-2-carboxylic acid)-1
-yl]-propyl; 3- [(pyrrolidine-2-carboxylic acid
Ci-5-alkylester)-1 -yl]-propyl; -CH2-(CH2)P-CONR 3
1R32 ; -CO-NHR 3 1 ;
1-(3-carboxy-azetidinyl)-2-acetyl;
1-(2-carboxy-pyrrolidinyl)-2-acetyl; 1-
(3-carboxy-pyrrolidinyl)-2-acetyl;
1-(3-carboxy-azetidinyl)-3-propionyl; 1-(2-
carboxy-pyrrolidinyl)-3-propionyl ;
1-(3-carboxy-pyrrolidinyl)-3-propionyl ;
-(CH2)PCH(OH)-CH 2-NR3 1R32 ; hydroxy-C 2.5-alkoxy;
di-(hydroxy-Ci- 5-alkyl)-Ci- 5- alkoxy;
2,3-dihydroxypropoxy; 2-hydroxy-3-methoxy-propoxy;
-OCH2-(CH2)m- NR3 1R32 ; 2-pyrrolidin-1 -yl-ethoxy;
3-pyrrolidin-i -yl-propoxy; 2-piperazin-1 -yl-ethoxy;
2-[4-(C 1-5-alkyl)-piperazin-1 -yl]-ethoxy;
2-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]- ethoxy;
3-piperazin-1 -yl-propoxy; 3-[4-(Ci-
5-alkyl)-piperazin-1 -yl]-propoxy; 3-[4-(2-
hydroxy-ethyl)-piperazin-1 -yl]-propoxy;
2-morpholin-4-yl-ethoxy; 3-morpholin-4-ylpropoxy;
2-[(azetidine-3-carboxylic acid)-1 -yl]-ethoxy;
2-[(azetidine-3-carboxylic acid C -i-5-alkylester)-1
-yl]-ethoxy; 2-[(pyrrolidine-3-carboxylic acid)-1
-yl]-ethoxy; 2- [(pyrrolidine-3-carboxylic acid
Ci-5-alkylester)-1 -yl]-ethoxy; 2-[(pyrrolidine-2-
carboxylic acid)-1 -yl]-ethoxy;
2-[(pyrrolidine-2-carboxylic acid Ci -5-alkylester)-1
-yl]- ethoxy; 2-[(2-hydroxy-pyrrolidine)-1
-yl]-ethoxy; 2-[(3-hydroxy-pyrrolidine)-1 -yl]-
ethoxy; 3-[(azetidine-3-carboxylic acid)-1
-yl]-propoxy; 3-[(azetidine-3-carboxylic acid
Ci-5-alkylester)-1 -yl]-propoxy;
3-[(pyrrolidine-3-carboxylic acid)-1 -yl]-propoxy;
3-[(pyrrolidine-3-carboxylic acid Ci-5-alkylester)-1
-yl]-propoxy; 3-[(pyrrolidine-2- carboxylic acid)-1
-yl]-propoxy; 3-[(pyrrolidine-2-carboxylic acid C
-i-5-alkylester)-1 - yl]-propoxy;
3-[(2-hydroxy-pyrrolidine)-1 -yl]-propoxy;
3-[(3-hydroxy-pyrrolidine)-1 - yl]-propoxy;
2-amino-3-hydroxy-2-hydroxymethyl-propoxy; -0-CH
2-CONR3 1R32 ; 1- (3-carboxy-azetidinyl)-1
-oxo-2-ethoxy; 1-(pyrrolidine-2-carboxylic acid)-1
-yl-1 -oxo- 2-ethoxy; 1-(pyrrolidine-3-carboxylic
acid)-1 -yl-1 -oxo-2-ethoxy; 3-carbamoylpropoxy; 3-(C
1-5-alkylcarbamoyl)propoxy;
3-(2-hydroxyethylcarbamoyl)propoxy; -OCH2-CH(OH)-CH
2-NR3 1R32 ; 3-[(azetidine-3-carboxylic acid)-1
-yl]-2- hydroxypropoxy; 3-[(azetidine-3-carboxylic
acid Ci-5-alkylester)-1 -yl]-2- hydroxypropoxy;
2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1
-yl]-propoxy; 2- hydroxy-3-[(pyrrolidine-3-carboxylic
acid C^s-alkylesteO-i -yll-propoxy; 2-hydroxy-
3-[(pyrrolidine-2-carboxylic acid)-1 -yl]-propoxy;
2-hydroxy-3-[(pyrrolidine-2- carboxylic acid
Ci-5-alkylester)-1 -yl]-propoxy;
2-hydroxy-3-[(2-hydroxy-pyrrolidine)- 1-yl]-propoxy;
2-hydroxy-3-[(3-hydroxy-pyrrolidine)-1 -yl]-propoxy;
2-hydroxy-3- pyrrolidin-1 -yl-propoxy;
2-hydroxy-3-piperazin-1 -yl-propoxy;
2-hydroxy-3-[4-(d- 5-alkyl)-piperazin-1 -yl]-propoxy;
2-hydroxy-3-[4-(2-hydroxy-ethyl)-piperazin-1 -yl]-
propoxy; 2-hydroxy-3-morpholin-4-yl-propoxy; -NR3 1R32
; -NHCO-R 3 1 ; -CH2-(CH2)k- NHSO2R33 ; -(CH
2)PCH(OH)-CH 2-NHSO 2R33 ; -OCH2-(CH2)m-NHSO2R33 ;
-OCH2- CH(OH)-CH 2-NHSO2R33 ; -CH2-(CH2)k-NHCOR34 ;
-(CH 2)PCH(OH)-CH 2-NHCOR 34 ; -OCH2-(CH2)m-NHCOR34 ;
-OCH 2-CH(OH)-CH 2-NHCOR 34 ; -SO2NHR3 1 ; phenyl,
wherein said phenyl ring can further be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
pyridyl, wherein said pyridyl ring can further be
mono- or di-substituted, wherein the substituents are
independently selected from alkyl, alkoxy, halogen,
hydroxy, and -CF3; furanyl, wherein said furanyl ring
can further be mono- or di-substituted, wherein the
substituents are independently selected from alkyl,
alkoxy, and halogen; thienyl, wherein said thienyl
ring can further be mono- or di-substituted, wherein
the substituents are independently selected from
alkyl, alkoxy, and halogen; oxadiazolyl, wherein said
oxadiazolyl ring can further be mono-substituted with
alkyl or phenyl, wherein the phenyl ring can further
be mono-, di-, or trisubstituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; isoxazolyl, wherein said isoxazolyl
ring can further be mono- or di-substituted, wherein
the substituents are independently selected from
alkyl, phenyl and pyridyl; halogen; alkyl; alkoxy;
-CF3; -OCF3; hydroxy; cyano; alkoxy-carbonyl;
alkyl-carbonyl; carboxyl; monoalkyl-amino;
dialkyl-amino; pyrrolidino; morpholino;
thiomorpholino; piperidino; N-benzyl-N-alkyl-amino;
Npyridyl- N-methyl-amino; (dialkyl-amino)-alkoxy;
phenyl-alkoxy, wherein the phenyl ring can further be
mono-, di-, or tri-substituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; phenyl-aminocarbonyl, wherein the
phenyl ring can further be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
phenyl-alkyl-amino-carbonyl, wherein the phenyl ring
can further be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; alkyl-amino-carbonyl;
dialkyl-aminocarbonyl; pyridyl-amino-carbonyl;
phenyl-carbonyl-amino, wherein the phenyl ring can
further be be mono-, di-, or tri-substituted, wherein
the substituents are independently selected from
halogen, alkyl, alkoxy, -CF3, -OCF3, hydroxy, cyano,
alkoxy-carbonyl, alkyl-carbonyl, carboxyl, and
methylene-dioxy; phenyl-alkylcarbonyl- amino, wherein
the phenyl ring can further be mono-, di-, or
trisubstituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, cyano, alkoxy-carbonyl,
alkyl-carbonyl, carboxyl, and methylene-dioxy;
alkyl-carbonyl-amino; and pyridyl-carbonyl-amino; or
R3 represents the following group: wherein Z
represents phenyl or pyridyl; R31 represents hydrogen,
methyl, ethyl, 1-propyl, 2-propyl, 2-hydroxyethyl, 2-
hydroxy-1 -hydroxymethyl-ethyl, 2,3-dihydroxypropyl,
2-C- .5-alkoxyethyl, 3- hydroxypropyl,
3-C-i-5-alkoxypropyl, 2-aminoethyl,
2-(C-i-5-alkylamino)ethyl, 2-(di-
(Ci-5-alkyl)amino)ethyl, carboxymethyl,
1-(Ci-5-alkylcarboxy)methyl, 2-carboxyethyl, or
2-(Ci-5-alkylcarboxy)ethyl; R32 represents hydrogen,
methyl, or ethyl; R33 represents methyl, ethyl,
propyl, isopropyl, butyl, 2-hydroxyethyl,
2-methoxyethyl, methylamino, ethylamino, propylamino,
isopropylamino, n-butylamino, or dimethylamino; R34
represents hydroxymethyl, hydroxyethyl, aminomethyl,
methylaminomethyl, dimethylaminomethyl, aminoethyl,
2-methylamino-ethyl, or 2-dimethylamino-ethyl; k
represents the integer 1, 2, or 3 ; m represents the
integer 1 or 2 ; p represents O, 1, or 2 ;R35
represents alkyl; alkyl-carbonyl; alkoxy-carbonyl;
cycloalkyl-carbonyl; aryl, wherein the aryl-ring can
be mono-, di-, tri-, or tetra-substituted wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; aryl-carbonyl, wherein the aryl-ring can
be mono-, di-, tri-, or tetra-substituted wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; aryl-alkyl, wherein the aryl-ring can be
mono-, di-, tri-, or tetra-substituted wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; pyridyl, wherein the pyridylring can be
mono-, di-, or tri-substituted wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; pyridyl-alkyl, wherein the pyridyl-ring
can be mono-, di-, or tri-substituted wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, alkoxy-carbonyl,
and carboxyl; pyrimidinyl, wherein the
pyrimidinyl-ring can be mono-, or di-substituted
wherein the substituents are independently selected
from halogen, alkyl, alkoxy, and -CF3;
furanyl-carbonyl; furanyl-alkyl, wherein the
furanyl-ring can be mono-, or di-substituted wherein
the substituents are independently selected from
methyl, hydroxy-methyl, and bromine; thienyl-alkyl
that can be mono-substituted with methyl or chlorine;
benzothienylalkyl; benzofuranyl-alkyl;
imidazolyl-alkyl; or thiazolyl-alkyl; and R4
represents aryl-CH=CH-, wherein aryl can be mono-,
di-, tri-, or tetrasubstituted, wherein the
substituents are independently selected from halogen,
alkyl, alkoxy, -CF3, -OCF3, hydroxy, and cyano;
pyridyl-CH=CH-, wherein pyridyl can be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy,
-CF3, -OCF3, hydroxy, and cyano; pyrimidinyl- CH=CH-;
furanyl-CH=CH-; or thienyl-CH=CH-. In another
especially preferred embodiment, the present invention
relates to a compound of formula I , wherein X
represents -CH2- or a bond;n represents the integer 1;
R1 represents alkyl; cycloalkyl (preferably
cyclopropyl); hydroxy-ethyl; benzo[1 ,3]dioxolyl;
phenyl that can be mono-substituted with halogen,
alkyl, alkoxy, -CF3, or alkyl-carbonyl, or phenyl that
is di- or tri-substituted, wherein the substituents
are independently selected from alkyl (especially
methyl) and halogen; pyridyl that can be
mono-substituted with halogen, alkyl, or -CF3; furanyl
that can be mono-substituted with methyl,
hydroxy-methyl, or bromine, or furanyl that is
disubstituted with alkyl (especially methyl); thienyl
that can be mono-substituted with methyl or chlorine;
pyrimidinyl; isoquinolinyl; benzhydryl; imidazolyl
optionally mono-substituted with alkyl (especially
methyl); or thiazolyl; or X represents -C(=O)- and R1
represents hydrogen; R2 represents indolyl; imidazolyl
optionally mono-substituted with alkyl (especially
methyl); phenyl that can be mono-substituted with
halogen, alkyl, hydroxy, or cyano, or phenyl that is
di-substituted with halogen; pyridyl; benzothienyl;
thiazolyl; or thienyl; R3 represents indolyl; pyridyl
that can be mono-substituted with alkoxy,
alkoxyalkoxy, -NR3 1R32, morpholino, piperidino,
oxo-piperidinyl, oxo-pyrrolidinyl, pyridyl, 



or phenyl; or phenyl which is mono-substituted with
phenyl, pyridyl, alkyl, alkoxy, dialkyl-amino,
morpholino, N-benzyl-N-alkyl-amino,
(dialkyl-amino)-alkoxy, phenylalkoxy, or
tetrahydro-isoquinolinyl; or R3 represents the
following group: wherein Z represents phenyl or
pyridyl; R31 represents 2-C-i-5-alkoxyethyl, phenyl,
pyridyl, phenyl-alkyl, hydroxyalkylcarbonyl,
alkyl-carbonyl, cycloalkyl-carbonyl, or
phenyl-carbonyl; R32 represents hydrogen or methyl;R35
represents alkyl, alkyl-carbonyl, phenyl, pyridyl, or
pyrimidinyl; and R4 represents phenyl-CH=CH- (the
configuration at the double bond being preferably
trans), wherein phenyl can be mono-, di-, or
tri-substituted, wherein the substituents are
independently selected from halogen, alkyl, alkoxy
(especially methoxy), and -CF3; or phenyl-CH 2-CH2- ,
wherein phenyl is di-substituted with -CF3. Preferred
compounds of formula I are: N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-
3-(3-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-
3-(2-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(4-methoxyphenyl)-
N-(4-pentyl-benzyl)-acrylamide, N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(3-methoxyphenyl)-
N-(4-pentyl-benzyl)-acrylamide, and N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(3,5-bistrifluoromethyl-
phenyl)-N-(4-pentyl-benzyl)-propionamide. Further
preferred compounds of formula I are: N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pyridin-2-ylbenzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pyridin-4-ylbenzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pyridin-3-ylbenzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[4-(4-pyridin-2-ylpiperazin- 1
-yl)-benzyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-benzyloxybenzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide,N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[4-(4-pyrimidin-2- yl-piperazin-1
-yl)-benzyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[4-(4-Acetyl-piperazin-1 -yl)-benzyl]-N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-
1-yl)-2-oxo-ethyl]-3-(4-trifluoromethyl-phenyl)-acryla
mide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[6-(4-pyrimidin-2- yl-piperazin-1
-yl)-pyridin-3-ylmethyl]-3-(4-trifluoromethyl-phenyl)-
acrylamide, N-[(S)-1
-Benzyl-2-(4-furan-2-ylmethyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethoxybenzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethoxybenzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-oxo-2-(4-thiophen-2-ylmethyl-piperazin-1
-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide, N-{(S)-1
-Benzyl-2-[4-(4-methyl-benzyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-{(S)-1
-Benzyl-2-[4-(4-ethyl-benzyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-{(S)-1
-Benzyl-2-[4-(3H-imidazol-4-ylmethyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-
(4-pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-a
crylamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[2,4']bipyridinyl-5-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1 -Benzyl-2-[4-(4-isopropyl-benzyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1
-Benzyl-2-oxo-2-(4-thiazol-2-ylmethyl-piperazin-1
-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pyridin-2-ylbenzyl)-
3-p-tolyl-acrylamide, N-[(S)-1
-Benzyl-2-oxo-2-(4-pyridin-3-ylmethyl-piperazin-1
-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1
-Benzyl-2-oxo-2-(4-thiophen-3-ylmethyl-piperazin-1
-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide,N-{(S)-1
-Benzyl-2-[4-(2,3-difluoro-4-methyl-benzyl)-piperazin-
1 -yl]-2-oxoethyl}-
N-(4-pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)
-acrylamide, N-{(S)-1
-Benzyl-2-[4-(3,4-dimethyl-benzyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1
-Benzyl-2-oxo-2-(4-pyrimidin-5-ylmethyl-piperazin-1
-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethoxybenzyl)-
3-(4-methoxy-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-oxo-2-(4-pyridin-2-ylmethyl-piperazin-1
-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-{(S)-1
-Benzyl-2-[4-(3-methyl-benzyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-p-tolyl-acrylamide, N-{(S)-1
-Benzyl-2-oxo-2-[4-(4-trifluoromethyl-benzyl)-piperazi
n-1 -yl]-ethyl}-
N-(4-pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)
-acrylamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(4-bromo-phenyl)-
N-(4-pyridin-2-yl-benzyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(4-bromo-phenyl)-
N-(4-ethyl-benzyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(3-fluoro-4-methoxy-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pyridin-2-ylbenzyl)-
3-(6-trifluoromethyl-pyridin-3-yl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(4-methoxy-2,3-dimethyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[2,3']bipyridinyl-5-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(4-methoxy-3-methyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[4-(3-
dimethylamino-propoxy)-benzyl]-3-(4-trifluoromethyl-ph
enyl)-acrylamide, N-{(S)-1
-Benzyl-2-[4-(6-methoxy-pyridin-3-ylmethyl)-piperazin-
1 -yl]-2-oxoethyl}-
N-(4-pentyl-benzyl)-3-(4-trifluoromethyl-phenyl)-acryl
amide,N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(3,5-dimethoxyphenyl)-
N-(4-ethyl-benzyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(3-fluoro-4-
methoxy-phenyl)-N-(4-pyridin-2-yl-benzyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[4-(3,4-dihydro-
1H-isoquinolin-2-yl)-benzyl]-3-(4-trifluoromethyl-phen
yl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(3-fluoro-4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-pyridin-3-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[4-(3-
dimethylamino-propoxy)-benzyl]-3-(4-methoxy-phenyl)-ac
rylamide, N-Benzyl-N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(4-
trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(2-fluoro-4-trifluoromethyl-phenyl)-acrylamide,
N-[2-(4-Benzyl-piperazin-1 -yl)-(S)-1
-(4-chloro-benzyl)-2-oxo-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-morpholin-4-ylbenzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-oxo-2-(4-pyridin-4-ylmethyl-piperazin-1
-yl)-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[6-(4-pyridin-2-ylpiperazin- 1
-yl)-pyridin-3-ylmethyl]-3-(4-trifluoromethyl-phenyl)-
acrylamide, N-{(S)-1 -Benzyl-2-[4-(1
H-imidazol-2-ylmethyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-
(4-pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-a
crylamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(4-methoxy-phenyl)-acrylamide,
N-[2-(4-Benzyl-piperazin-1 -yl)-2-oxo-(S)-1
-pyridin-2-ylmethyl-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-{(S)-1
-Benzyl-2-[4-(6-methyl-pyridin-2-ylmethyl)-piperazin-1
-yl]-2-oxoethyl}-
N-(4-pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)
-acrylamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(6-morpholin-4-ylpyridin-
3-ylmethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,N-
[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[6-(2-oxopyrrolidin- 1
-yl)-pyridin-3-ylmethyl]-3-(4-trifluoromethyl-phenyl)-
acrylamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(6-phenyl-pyridin-
3-ylmethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[6-(4-Acetyl-piperazin-1
-yl)-pyridin-3-ylmethyl]-N-[(S)-1 -benzyl-2-(4-
benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(4-trifluoromethyl-phenyl)-acrylam
ide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[4-(4-phenylpiperazin- 1
-yl)-benzyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-thiophen-3-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1
-Benzyl-2-[4-(3,5-dimethyl-benzyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-(4- 



pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(4-fluoro-phenyl)- N-(4-py i
din-2-yl-benzyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-ethyl-benzyl)-
3-(4-fluoro-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[6-(2-hydroxyacetylamino)-
pyridin-3-ylmethyl]-3-(4-trifluoromethyl-phenyl)-acryl
amide, N-[2-(4-Benzyl-piperazin-1 -yl)-2-oxo-(S)-1
-thiazol-4-ylmethyl-ethyl]-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1 -Benzyl-2-(4-methyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide, N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[6-(2-methoxyethoxy)-
pyridin-3-ylmethyl]-3-(4-trifluoromethyl-phenyl)-acryl
amide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[4-(4-ethylpiperazin- 1
-yl)-benzyl]-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(6-methoxypyridin-
3-ylmethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-thiazol-2-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1
-Benzyl-2-[4-(2,3-dimethyl-benzyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[(S)-1
-Benzyl-2-oxo-2-(4-thiophen-2-ylmethyl-piperazin-1
-yl)-ethyl]-Npyridin-
3-ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,N-[
(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-pyridin-4-
ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-furan-2-ylmethyl-piperazin-1
-yl)-2-oxo-ethyl]-N-pyridin-
3-ylmethyl-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-{(S)-1
-Benzyl-2-[4-(2,4-dimethyl-benzyl)-piperazin-1
-yl]-2-oxo-ethyl}-N-(4-
pyridin-2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acry
lamide, N-[2-(4-Benzyl-piperazin-1 -yl)-2-oxo-1
-thiazol-2-ylmethyl-ethyl]-N-(4-pyridin-
2-yl-benzyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-[6-(2-methoxyethylamino)-
pyridin-3-ylmethyl]-3-(4-trifluoromethyl-phenyl)-acryl
amide, N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(6-ethoxy-pyridin-
3-ylmethyl)-3-(4-trifluoromethyl-phenyl)-acrylamide,
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-{6-[(2-hydroxyethyl)-
methyl-amino]-pyridin-3-ylmethyl}-3-(4-trifluoromethyl
-phenyl)-acrylamide, and N-[(S)-1
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-3-(2-fluoro-4-
trifluoromethyl-phenyl)-N-(4-pyridin-2-yl-benzyl)-acry
lamide. The compounds of the formula I are useful for
the treatment and/or prevention of the diseases
mentioned herein, especially malaria. In one
embodiment, the invention relates to a method for the
treatment and/or prevention of the diseases mentioned
herein, especially malaria, said method comprising
administering to a subject a pharmaceutically active
amount of a compound of formula I . A further aspect
of the present invention relates to pharmaceutical
compositions comprising a compound of formula I and a
pharmaceutically acceptable carrier material. These
pharmaceutical compositions may be used for the
treatment or prevention of the above-mentioned
diseases. The pharmaceutical compositions can be used
for enteral, parenteral, or topical administration.
They can be administered, for example, perorally, e.g.
in the form of tablets, coated tablets, dragees, hard
and soft gelatine capsules, solutions, emulsions or
suspensions, nasal, e.g. in the form of sprays,
rectally, e.g. in the form of
suppositories,parenterally, e.g. in the form of
injection solutions or infusion solutions, or
topically, e.g. in the form of ointments, creams or
oils. The invention also relates to the use of a
compound of formula I for the preparation of
pharmaceutical compositions for the treatment and/or
prevention of the abovementioned diseases. The
production of the pharmaceutical compositions can be
effected in a manner which will be familiar to any
person skilled in the art (see for example Mark
Gibson, Editor, Pharmaceutical Preformulation and
Formulation, IHS Health Group, Englewood, CO, USA,
2001 ; Remington, The Science and Practice of
Pharmacy, 20th Edition, Philadelphia College of
Pharmacy and Science) by bringing the described
compounds of formula I or their pharmaceutically
acceptable salts, optionally in combination with other
therapeutically valuable substances, into a galenical
administration form together with suitable, non-toxic,
inert, therapeutically compatible solid or liquid
carrier materials and, if desired, usual
pharmaceutical adjuvants. The compounds of formula I
or the above-mentioned pharmaceutical compositions may
also be used in combination with one or more other
therapeutically useful substances e.g. with other
antimalarials like quinolines (quinine, chloroquine,
amodiaquine, mefloquine, primaquine, tafenoquine),
peroxide antimalarials (artemisinin, artemether,
artesunate), pyrimethamine-sulfadoxine antimalarials
(e.g. Fansidar), hydroxynaphtoquinones (e.g.
atovaquone), acroline-type antimalarials (e.g.
pyronaridine) and other antiprotozoal agents like
ethylstibamine, hydroxystilbamidine, pentamidine,
stilbamidine, quinapyramine, puromycine, propamidine,
nifurtimox, melarsoprol, nimorazole, nifuroxime,
aminitrozole and the like. The present invention also
relates to pro-drugs of a compound of formula I that
convert in vivo to the compound of formula I as such.
Any reference to a compound of formula I is therefore
to be understood as referring also to the
corresponding pro-drugs of the compound of formula I ,
as appropriate and expedient.The compounds of the
formula I of the present invention may be prepared
according to the procedures described herein,
especially as described in the experimental part. In
general, all chemical transformations can be performed
according to well-known standard methodologies as
described in the literature or as described in the
procedures below. Preparation of compounds of formula
I :Scheme 1: The Boc-protected aminoacid 1 can be
coupled with an N-4-substituted piperazine 2 by the
help of a coupling / activating reagent such as EDC or
TBTU in a solvent such as DCM, DMF or acetonitrile at
rt in the presence of a base such as Hnig's base,
triethylamine or N-methylmorpholine to give the
intermediate 3. Bocdeprotection is usually achieved by
reacting 3 with HCI in dioxane to give the HCIsalt of
the amine intermediate 4 which can be refluxed with an
aldehyde derivative 5 (under reductive amination
conditions via the imine; not depicted) in methanol in
the presence of a base such as triethylamine to form
an unstable imine intermediate which is reduced at rt
with sodium borohydride to give the secondary amine
intermediate 6. Compound 6 can be acylated by either
an acid chloride 7 (Y = Cl) in a suitable solvent like
DCM or acetonitrile in the presence of a base such as
Hnig's base, or a carboxylic acid 7 (Y = OH) by the
help of a coupling / activating reagent such as EDC or
TBTU in a solvent such as DCM, DMF or acetonitrile at
rt in the presence of a base such as Hnig's base,
triethylamine or N-methylmorpholine to give the final
compounds 8 of formula I . The procedure for the
preparation of compounds of formula I depicted in
scheme 2 starts by a reductive amination of the
aminoacid methyl ester 9 with an aldehyde derivative 5
(under conditions similar to those described above) to
give the secondary amine intermediate 10 which can be
acylated by either an acid chloride 7 (Y = Cl) in a
suitable solvent like DCM or acetonitrile in the
presence of a base such as Hnig's base, or a
carboxylic acid 7 (Y = OH) by the help of a coupling /
activating reagent such as EDC or TBTU in a solvent
such as DCM, DMF or acetonitrile at rt in the presence
of a base such as Hnig's base, triethylamine or
N-methylmorpholine to give the intermediate 11.
Hydrolysis of the methylester group by a base such as
sodium hydroxide in a solvent such as methanol at rt
leads to the intermediate carboxylic acid 12. The acid
12 can either be reacted in an acylation reaction
under conditions as described above with an
N-4-substituted piperazine derivative 2 to give the
final compounds 8 of formula I , or compound 12 can be
reacted with 1-Boc-piperazine 13 in an acylation
reaction under conditions as described above to give
intermediateScheme 2 : for X = -C(=O)-14 which is
deprotected under standard conditions with HCI in
dioxane to give the amine precursor 15 which is either
reacted under reductive amination conditions with an
aldehyde derivative 16 in a solvent such as DCM or
acetonitrile in the presence of sodium
triacetoxyborohydride as the reducing agent to give
the final compounds 17 of formula I , or the amine 15
can be acylated with reagent 18 under conditions as
described above (depending on the nature of Y) to give
the final compounds 19 of formula I . The following
examples illustrate the invention but do not limit the
scope thereof. All temperatures are stated in C.
Abbreviations (as used herein): aq. aqueous Boc
tert.-butyloxycarbonyl Bu Butyl DCM Dichloromethane
DIPEA Diisopropylethylamine DMF Dimethylformamide DMSO
Dimethylsulfoxide EDC
N-(3-Dimethylaminopropyl)-N'-ethyl-carbodiimid ELSD
Evaporative light-scattering detection Et Ethyl EtOAc
Ethyl acetate EtOH Ethanol Ex Example Fmoc
Fluorenylmethoxycarbonyl h hour(s) HPLC High
Performance Liquid Chromatography HV High Vacuum LC-MS
Liquid Chromatography - Mass Spectroscopy Me Methyl 



MeOH Methanolmin minute(s) MS Mass Spectroscopy PBS
Phosphate buffered saline prep. preparative PyBOP
Benzotriazole-1 -yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate quant. quantitative rt room
temperature sat. saturated SK-CC02-A
2-(Dimethylamino)-ferrocen-1
-yl-palladium(ll)-chloride Dinorbornylphosphine
Complex (Fluka 44696) TBTU 0-Benzotriazol-1
-yl-L/,L/,L/',L/-tetramethyluronium tetrafluoroborate
TEA Triethylamine TFA Trifluoroacetic acid TLC Thin
Layer Chromatography tR retention time (given in
minutes) UV ultra violet Vis visible General
Procedures and Examples: HPLC conditions : Analytic:
Zorbax 59 SB Aqua column, 4.6 x 50 mm from Agilent
Technologies. Eluents: A: acetonitrile; B: H2O + 0.5%
TFA. Gradient: 90% B (r) 5% B over 2 min. Flow: 1
mL/min. Detection: UV/Vis + MS. Preparative: Zorbax SB
Aqua column, 20 x 500 mm from Agilent Technologies.
Eluent: A: Acetonitrile; B: H2O + 0.05% ammonium
hydroxide (25% aq.). Gradient: 80% B (r) 10% B over 6
min. Flow: 40 mL/min. Detection: UV + MS, or UV +
ELSD. Chiral, analytic: Regis Whelk column, 4.6 x 250
mm, 10 mm. Eluent A: EtOH + 0.05% Et3N. Eluent B:
hexane. lsocratic conditions, usually 60% B, over 40
min, 1 mL/min. The isocratic mixture may vary,
depending on the compounds. Chiral, preparative: As
analytical conditions, but on a Regis Whelk 0 1
column, 50x250 mm and a flow of 100 mL/min.Example 1:
Step 1:
(S)-2-tert-Butoxycarbonylamino-3-phenyl-propionic acid
(3 g, 11.3 mmol) was dissolved in DMF ( 100 ml_), and
PyBOP (5.9 g, 11.3 mmol) and Hnig's base (3.36 g,
25.99 mmol) were added, followed by
1-benzyl-piperazine (2 g, 11.3 mmol). Stirring at rt
was continued for 8 h, followed by the addition of
EtOAc (400 ml_). The mixture was washed with 1 N aq.
HCI (300 ml_), sat. aq. sodium hydrogencarbonate
solution (300 ml_) and brine (300 ml_). The organic
layer was dried over magnesium sulfate, filtered and
concentrated under reduced pressure to give 4.375 g
(91 %) of [(S)-I -benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]- carbamic acid tert-butyl ester.
LC-MS: tR = 0.80 min; [M+H]+ = 424.34. Step 2 : [(S)-I
-Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-carbamic acid tert-butyl ester (2.5
g, 5.9 mmol) was dissolved in dioxane (20 ml_),
followed by the addition of 4 M HCI in dioxane (30
ml_). The mixture was stirred at rt for 1 h, the
solvent removedunder reduced pressure and the residue
dried under HV to give 2.2 g (quant yield) of N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide hydrochloride.
LC-MS: .R = 0.56 min; [M+H]+ = 324.26. Step 3 :
N-[(S)-1 -Benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide hydrochloride (2 g,
5.55 mmol) was dissolved in methanol (50 ml_),
followed by the addition of triethylamine (0.562 g,
5.55 mmol) and 4-n-pentylbenzaldehyde ( 1 .076 g, 6.1
0 mmol). The mixture was heated to reflux for 5 h,
cooled to rt and sodium borohydride (0.6 g, 15.8 mmol)
was added in several portions over a period of 60 min.
Stirring at rt was continued for 12 h, followed by the
addition of water (2 ml_). The mixture was
concentrated under reduced pressure, to the residue
was added water ( 100 ml_) and the product was
extracted with EtOAc (3 x 100 ml_). The combined
organic layers were washed with brine ( 100 ml_),
dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The crude
material was purified by column chromatography
(silicagel, heptane / EtOAc = 1 / 1) to give 906 mg
(32 %) of 1-(4-benzyl-piperazin-
1-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenyl-propan-1
-one. LC-MS: .R = 0.77 min; [M+H]+ = 484.44. Step 4
:In an inert atmosphere,
trans-4-trifluoromethyl-cinnamic acid (21 .4 mg, 0.099
mmol) was dissolved in 2 ml_ dichloromethane followed
by the addition of 1-chloro- N,N-2-trimethylpropenyl
amine ( 1 6.4 ml , 0.1 22 mmol). Stirring was
continued at rt for 1 h. This solution was then added
to a solution of 1-(4-benzyl-piperazin-1 -yl)-
(S)-2-(4-pentyl-benzylamino)-3-phenyl-propan-1 -one
(43.5 mg, 0.09 mmol) in dichloromethane ( 1 ml_) and
Hnig's base (39 ml). The resulting mixture was stirred
for 1 h at rt, followed by the addition of water (3
ml_). The layers were separated. The aq. layer was
extracted with dichloromethane (2x 2 ml_) and the
combined organic layers were dried over magnesium
sulfate, filtered and concentrated under reduced
pressure. The crude product was purified by prep. TLC
(silicagel, heptane / EtOAc = 1 / 1) to give 36.1 mg
(58%) of N-[(S)-1 -benzyl-2-(4-benzyl-piperazin-1 -
yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-3-(4-trifluoromet
hyl-phenyl)-acrylamide. LCMS: tR = 1.02 min; [M+H] + =
682.48. According to the procedures described above
the following examples could be prepared: Example 2 :
Acylation of 1-(4-benzyl-piperazin-1
-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenylpropan- 1
-one (43.5 mg, 0.09 mmol) according to the procedure
described for thepreparation of Example 1 with
trans-3-trifluoromethyl-cinnamic acid (21 .4 mg, 0.099
mmol) gave 42.9 mg (69 %) of N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1 -yl)-2-
oxo-ethyl]-N-(4-pentyl-benzyl)-3-(3-trifluoromethyl-ph
enyl)-acrylamide. LC-MS: .R = 1.02 min; [M+H]+ =
682.48. Example 3 : Acylation of
1-(4-benzyl-piperazin-1
-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenylpropan- 1
-one (43.5 mg, 0.09 mmol) according to the procedure
described for the preparation of Example 1 with
trans-2-trifluoromethyl-cinnamic acid (21 .4 mg, 0.099
mmol) gave 37.6 mg (60 %) of N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1 -yl)-2-
oxo-ethyl]-N-(4-pentyl-benzyl)-3-(2-trifluoromethyl-ph
enyl)-acrylamide. LC-MS: tR = 1.04 min; [M+H]+ =
682.49. Example 4 : Acylation of
1-(4-benzyl-piperazin-1
-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenylpropan- 1
-one (43.5 mg, 0.09 mmol) according to the procedure
described for the preparation of Example 1 with
trans-4-methoxy-cinnamic acid ( 1 7.6 mg, 0.099 mmol)
gave 27.7 mg (48 %) of N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1 -yl)-2-oxoethyl]-
3-(4-methoxy-phenyl)-N-(4-pentyl-benzyl)-acrylamide.
LC-MS: tR = 1.00 min; [M+H]+ = 644.50.Example 5 :
Acylation of 1-(4-benzyl-piperazin-1
-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenylpropan- 1
-one (43.5 mg, 0.09 mmol) according to the procedure
described for the preparation of Example 1 with
trans-3-methoxy-cinnamic acid ( 1 7.6 mg, 0.099 mmol)
gave 3 1 .3 mg (54 %) of N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1 -yl)-2-oxoethyl]-
3-(3-methoxy-phenyl)-N-(4-pentyl-benzyl)-acrylamide.
LC-MS: .R = 1.01 min; [M+H]+ = 644.50. Example 6 :
Acylation of 1-(4-benzyl-piperazin-1
-yl)-(S)-2-(4-pentyl-benzylamino)-3-phenylpropan- 1
-one (43.5 mg, 0.09 mmol) according to the procedure
described for the preparation of Example 1 with
3,5-bis-trifluoromethyl-hydrocinnamic acid (28.33 mg,
0.099 mmol) gave 55.5 mg (82 %) of N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1 -
yl)-2-oxo-ethyl]-3-(3,5-bis-trifluoromethyl-phenyl)-N-
(4-pentyl-benzyl)- propionamide. LC-MS: tR = 1.05 min;
[M+H]+ = 752.45. Example 7 : Step 1:In an inert
atmosphere L-phenylalanine methylester hydrochloride
(5 g, 23.2 mmol) was dissolved in MeOH ( 100 ml_)
followed by the addition of TEA (3.2 ml_, 23.2 mmol)
and 4-n-pentlybenzaldehyde (4.0 g, 23.2 mmol). The
mixture was refluxed for 4 h, cooled to rt, followed
by the addition of sodium borohydride ( 1 .3 g, 34.8
mmol) in portions. Stirring was continued for 20 min,
then sat. sodium hydrogen carbonate (aq.) ( 100 ml_)
was added and the product was extracted with EtOAc (2
x 100 ml_). The combined organic layers were washed
with brine ( 150 ml_), dried over magnesium sulfate,
filtered and the solvent was evaporated to give 7.35 g
(93%) of
2-(4-pentyl-benzylamino)-(S)-3-phenyl-propionic acid
methyl ester as a slightly yellow oil. LC-MS: tR =
0.89 min; [M+H]+ = 340.31 . Step 2 : In an inert
atmosphere trans-4-(trifluoromethyl)-cinnamic acid
(6.7 g, 3 1.2 mmol) was dissolved in DCM ( 150 ml_)
and 1-chloro-N,N,2-trimethylpropenylamine (4.7 g, 35.5
mmol) was slowly added via syringe. Stirring was
continued for 1 h followed by the addition of DIPEA (
1 0.7 ml_, 62.6 mmol) and
2-(4-pentyl-benzylamino)-(S)- 3-phenyl-propionic acid
methyl ester (7.0 g, 20.8 mmol). Stirring was
continued for 45 min. Water (250 ml_) was added and
the product was extracted with DCM (3 x 150 ml_). The
combined organic layers were dried over magnesium
sulfate, filtered and the solvent was evaporated under
reduced pressure to give the crude product which was
purified by column chromatography (silicagel, EtOAc /
heptane = 1 / 4)to give 6.71 g (59 %) of
2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acr
yloyl]- amino}-(S)-3-phenyl-propionic acid methyl
ester. LC-MS: tR = 1.21 min; [M+H] + = 538.38. Step 3
:
2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acr
yloyl]-amino}-(S)-3-phenylpropionic acid methyl ester
(6.6 g, 12.3 mmol) was dissolved in MeOH ( 150 ml_)
and 1M NaOHaq (25 ml_) was added. Stirring was
continued for 1 h. A solution of 10% citric acid was
added till the pH = 6, followed by removal of the MeOH
under reduced pressure and the addition of NaCI(solid)
to saturate the solution. The product was extracted
with EtOAc (2 x 150 ml_). The combined organic layers
were dried over magnesium sulfate, filtered and the
solvent was evaporated under reduced pressure to give
6.55 g (quant yield) of 2-{(4-pentyl-benzyl)-[3-(4-
trifluoromethyl-phenyl)-acryloyl]-amino}-(S)-3-phenyl-
propionic acid. LC-MS: tR = 1. 16 min; [M+H] + =
524.38. 



Step 4 :
2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acr
yloyl]-amino}-(S)-3-phenylpropionic acid (50 mg, 0.095
mmol) was dissolved in acetonitrile ( 1 .0 ml), TBTU
(37 mg, 0.1 15 mmol), DIPEA (37 mg, 0.29 mmol) and
1-formylpiperazine ( 1 2.23mg, 0.1 05 mmol) was added
and the mixture was stirred for 16 h at rt, filtered
and directly purified by prep. HPLC to give 32 mg of
N-[(S)-1 -benzyl-2-(4-formylpiperazin- 1
-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-3-(4-trifluorome
thyl-phenyl)- acrylamide. LC-MS: tR = 1. 17 min;
[M+H]+ = 620.50. Example 8 :
2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acr
yloyl]-amino}-(S)-3-phenylpropionic acid (50 mg, 0.095
mmol) was dissolved in acetonitrile ( 1 .0 mL), TBTU
(37 mg, 0.1 15 mmol), DIPEA (37 mg, 0.29 mmol) and
1-methylpiperazine ( 1 0.6 mg, 0.1 05 mmol) was added
and the mixture was stirred for 16 h at rt, filtered
and directly purified by prep. HPLC to give 28 mg of
N-[(S)-1 -benzyl-2-(4-methylpiperazin- 1
-yl)-2-oxo-ethyl]-N-(4-pentyl-benzyl)-3-(4-trifluorome
thyl-phenyl)- acrylamide. LC-MS: tR = 1.00 min; [M+H]+
= 606.38. Examples 9 to 11 were prepared according to
the procedures described for the preparation of
Examples 7 to 8 :Example 9 620.55 Example 10 636.48
Example 11 Example 12 : Step 1:
2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-acr
yloyl]-amino}-(S)-3-phenylpropionic acid ( 1 .5 g,
2.86 mmol) and TBTU ( 1 . 1 g, 3.43 mmol) was
dissolved inacetonitrile (30 ml_) and DIPEA ( 1 .5
ml_, 8.6 mmol) and stirred at rt for 5 min, followed
by the addition of Fmoc-piperazine hydrobromide ( 1
.22 g, 3.1 5 mmol). The reaction mixture was stirred
at rt for 16 h and concentrated under reduced
pressure. The residue was dissolved in EtOAc ( 150 ml)
and washed with brine ( 100 ml), dried over magnesium
sulfate, filtered and concentrated under reduced
pressure. The crude product was purified by column
chromatography (silicagel, EtOAc / heptane = 3 / 7) to
give 1.75 g (75%) of 4-(2-{(4-pentyl-benzyl)-[3-(4-
trifluoromethyl-phenyl)-acryloyl]-amino}-(S)-3-phenyl-
propionyl)-piperazine-1 - carboxylic acid
9H-fluoren-9-ylmethyl ester. LC-MS: tR = 1.25 min;
[M+H]+ = 8 14.5. Step 2 :
4-(2-{(4-pentyl-benzyl)-[3-(4-trifluoromethyl-phenyl)-
acryloyl]-amino}-(S)-3-phenylpropionyl)- piperazine-1
-carboxylic acid 9H-fluoren-9-ylmethyl ester ( 1 .75
g, 2.1 5 mmol) was dissolved in DMF (47.5 ml_) and
piperidine (2.5 ml_) was added. Stirring was continued
at rt for 30 min. EtOAc ( 150 ml_) was added and the
mixture was washed with water (2 x 150 ml_). The
organic layer was dried over magnesium sulfate,
filtered and concentrated in vacuo. The residue was
purified by column chromatography (silicagel, MeOH /
DCM = 1 / 99) to give 1.05 g (82.5 %) of N-((S)-
1-Benzyl-2-oxo-2-piperazin-1
-yl-ethyl)-N-(4-pentyl-benzyl)-3-(4-trifluoromethylphe
nyl)- acrylamide. LC-MS: tR = 0.97 min; [M+H]+ = 592.1
9. Step 3 :N-((S)-1 -Benzyl-2-oxo-2-piperazin-1
-yl-ethyl)-N-(4-pentyl-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide (50 mg, 0.084 mmol)
was dissolved in acetonitrile ( 1 ml_) and
pyridine-2-carbaldehyde ( 10 mg, 0.092 mmol) and
sodium triacetoxyborohydride (26.7 mg, 0.1 26 mmol)
was added. The mixture was stirred at rt for 16 h,
filtered and directly purified by prep. HPLC to give
29 mg of N-[(S)-1 -
Benzyl-2-oxo-2-(4-pyridin-2-ylmethyl-piperazin-1
-yl)-ethyl]-N-(4-pentyl-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide. LC-MS: tR = 1.02
min; [M+H]+ = 683.58. Examples 13 to 28 were prepared
according to the procedures described for the
preparation of Example 12 :Example 13 Example 14 .39
Example 15 .53 Example 16Example 17 Example 18 Example
19 Example 20Example 2 1 Example 22 Example 23 Example
24Example 25 Example 26 Example 27 Example 28 -07 =
722.37Example 29: Step 1: 2-Amino-1
-(4-benzyl-piperazin-1 -yl)-(S)-3-phenyl-propan-1 -one
hydrochloride (500 mg, 1.26 mmol) were dissolved in
MeOH (5 ml_), DIPEA (359 mg, 2.77 mmol) and
4-n-butoxybenzaldehyde (226 mg, 1.26 mmol) was added
and the mixture was heated to reflux for 2 h, cooled
again to rt followed by slow addition of sodium
borohydride (48 mg, 1.26 mmol) in portions. Stirring
was continued for 15 min. Water ( 1 ml_) was added and
the solvents were removed under reduced pressure. The
residue was taken up in diethylether (5 ml_), washed
with 10% aq. citric acid (5 ml_) and water (5 ml_),
dried over magnesium sulfate, filtered and
concentrated in vacuo to give 4 11 mg (67 %) of
1-(4-benzyl-piperazin-1 -yl)-2-(4-butoxybenzylamino)-(
S)-3-phenyl-propan-1 -one. LC-MS: tR = 0.74 min;
[M+H]+ = 486.43. Step 2 :In an inert atmosphere,
trans-4-(trifluoromethyl)cinnamic acid (28 mg, 0.1 3
mmol) was dissolved in DCM (0.5 ml_) followed by the
addition of 1-chloro-N,N,2- trimethylpropenylamine (
19.4 mg, 0.1 45 mmol). The mixture was stirred at rt
for 30 min followed by the addition of DIPEA (34 mg,
0.26 mmol) and 1-(4-benzylpiperazin- 1
-yl)-2-(4-butoxy-benzylamino)-(S)-3-phenyl-propan-1
-one (63 mg, 0.1 3 mmol). Stirring was continued for
30 min. The mixture was concentrated in vacuo and the
residue was directly purified by prep. HPLC to give 5
1 mg (57 %) of N-[(S)-
1-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-butoxy-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide. LC-MS: tR = 1.02
min; [M+H]+ = 684.49. The following Examples 30 to 46
were prepared by applying the same 2 step sequence
using different aldehydes and either
trans-4-(trifluoromethyl)cinnamic acid or
trans-4-(methoxy)cinnamic acid. Example 30: LC-MS:
LC-MS: tR = 0.76 tR = 1.02 [M+ H]+ = 520.38 [M+ H]+ =
684.49Example 3 1 : LC-MS: LC-MS: tR = 0.74 tR = 1.02
[M+ H]+ = 490.45 [M+ H]+ = 688.46 Example 32: LC-MS:
LC-MS: tR = 0.62 tR = 0.90 [M+ H]+ = 491 .50 [M+ H]+ =
689.48Example 33: LC-MS: LC-MS: tR = 0.76 tR = 1.04
[M+ H]+ = 470.38 [M+ H]+ = 668.52 Example 34: tR =
0.58 tR = 0.82 [M+ H]+ = 5 15.50 [M+ H]+ =
713.55Example 35: LC-MS: LC-MS: tR = 0.67 tR = 0.98
[M+ H]+ = 458.38 [M+ H]+ = 656.43 Example 36: LC-MS:
LC-MS: tR = 0.69 tR = 1.00 [M+ H]+ = 442.40 [M+ H]+ =
640.51Example 37: LC-MS: LC-MS: tR = 0.75 tR = 1.04
[M+ H]+ = 470.43 [M+ H]+ = 668.52 Examples 38 to 43:
LC-MS: LC-MS: tR = 0.99 tR = 0.99 [M+ H]+ = 646.47 [M+
H]+ = 680.50LC-MS: LC-MS: tR = 0.98 tR = 0.84 [M+ H]+
= 650.40 [M+ H]+ = 651 .52 LC-MS: LC-MS: tR = 1-01 tR
= 0.78 [M+H]+ = 630.50 [M+ H]+ = 675.50Examples 44 to
46: LC-MS: LC-MS: tR = 0.95 tR = 0.97 [M+ H]+ = 6
18.38 [M+ H]+ = 602.37 LC-MS: tR = 1.01 [M+ H]+ =
630.51 Example 47: LC-MS: LC-MS: tR = 0.65 tR = 0.96
[M+ H]+ = 453.39 [M+ H]+ = 651 .24Step 1: In an inert
atmosphere, indole-5-carboxaldehyde ( 108 mg, 0.75
mmol) and 2- amino-1 -(4-benzyl-piperazin-1
-yl)-(S)-3-phenyl-propan-1 -one ( 162 mg, 0.50 mmol)
were dissolved in dry MeOH (4.0 ml_) and refluxed for
4 h. The reaction mixture was cooled to rt followed by
slow addition of sodium borohydride (28 mg, 0.75
mmol). Stirring was continued for 1 h. Water ( 1 ml_)
was added to the reaction mixture followed by
evaporation of the solvent under reduced pressure. The
residue was dissolved in EtOAc ( 10 ml_) and washed
with sat. sodium hydrogencarbonate solution ( 10 ml_)
and brine ( 10 ml_). The organic layer was dried over
magnesium sulfate, filtered and concentrated in vacuo
to give 200 mg (80 %) of 1-(4-benzyl-piperazin-1
-yl)-2-[(1
H-indol-5-ylmethyl)-amino]-(S)-3-phenylpropan- 1 -one.
LC-MS: tR = 0.65 min; [M+H]+ = 453.39. Step 2 : 



In an inert atmosphere,
trans-4-(trifluoromethyl)cinnamic acid (34 mg, 0.1 56
mmol) was dissolved in DCM (3 ml_) and
1-chloro-N,N,2-trimethylpropenylamine (24 mg, 0.1 82
mmol) was added at rt. The reaction mixture was
stirred for 30 min followed by the addition of
1-(4-benzyl-piperazin-1 -yl)-2-[(1
H-indol-5-ylmethyl)-amino]-(S)-3- phenyl-propan-1 -one
(59 mg, 0.1 3 mmol). Stirring was continued at rt for
3 h. The solvents were evaporated under reduced
pressure and the residue was directly purified by
prep. HPLC to give 33 mg (39 %) of N-[(S)-1
-benzyl-2-(4-benzylpiperazin- 1 -yl)-2-oxo-ethyl]-N-(1
H-indol-5-ylmethyl)-3-(4-trifluoromethyl-phenyl)-
acrylamide. LC-MS: tR = 0.96 min; [M+ H]+ = 651
.24.Example 48: LC-MS: LC-MS: tR = 0.75 tR = 0.89
[M+H] + = 541 .49 [M+H] + = 739.71 The compound of
Example 48 was prepared according to the procedures
described for the preparation of Example 47, replacing
indole-5-carboxaldehyde in step 1 by
4-n-dibutylaminobenzaldehyde. Example 49:Step 1:
According to the procedures described above for the
reductive amination step, 2- amino-1
-(4-benzyl-piperazin-1 -yl)-(S)-3-phenyl-propan-1 -one
( 1 .4 g, 3.53 mmol) was converted into
1-(4-benzyl-piperazin-1
-yl)-2-(4-chloro-benzylamino)-(S)-3- phenyl-propan-1
-one ( 1 .56 g, 99 %). LC-MS: tR = 0.69 min; [M+H] + =
448.1 7. Step 2 : According to the procedures
described above for the acylation with 1-chloro-N,N,2-
trimethylpropenylamine as the activation reagent,
1-(4-benzyl-piperazin-1 -yl)-2-(4-
chloro-benzylamino)-(S)-3-phenyl-propan-1 -one ( 1 .43
g, 3.20 mmol) was converted into N-[(S)-1
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-chlorobenzyl)-
3-(4-trifluoromethyl-phenyl)-acrylamide ( 1 .63 g, 79
%). LC-MS: tR = 0.98 min; [M+H] + = 646.67. Step 3 :
1-(4-Benzyl-piperazin-1
-yl)-2-(4-chloro-benzylamino)-(S)-3-phenyl-propan-1
-one (830 mg, 1.21 mmol), 1-phenyl-piperazine (208 mg,
1.21 mmol) and sodium tert.- butoxide (301 mg, 3.04
mmol) were dissolved in dioxane (20 mL) and degassed
for 5 min with N2-gas. Stirring at rt was continued
for 30 min. The reaction mixture was heated to 80 C
and SK-CC02-A (37 mg, 0.061 mmol) dissolved in dioxane
(5 mL) was added via syringe. The mixture was heated
to 110 C for 2 h, cooled again to rt followed by the
addition of water ( 100 mL). The product was extracted
by EtOAc (2 x 100 mL). The combined organic layers
were dried over magnesium sulfate, filtered and
concentrated in vacuo. The crude material was purified
by column chromatography (silicagel, heptane / EtOAc =
1 / 1) to give 246 mg (26 %) of N- [(S)-I
-benzyl-2-(4-benzyl-piperazin-1
-yl)-2-oxo-ethyl]-N-(4-chloro-benzyl)-3-(4-
trifluoromethyl-phenyl)-acrylamide. LC-MS: tR = 0.98
min; [M+H] + = 772.71 . Examples 50 to 56 were
prepared according to the procedures described for the
preparation of Example 49:Example 50: Example 5 1:
Example 52: Example 53:Example 54: Example 55: Example
56: Examples 57 to 64 were prepared according to the
procedures described above for the preparation of
Example 1 by replacing Boc-L-phenylalanine by the
respective Boc-L-aminoacid, except for Example 6 1
where the racemic Boc-protected aminoacid was
used:Example 57: Example 58: Example 59: Example
60:Example 6 1: Example 62: Example 63: Example 64:
Examples 65 to 73 were prepared according to
procedures described above:COMMUNICATINGWITH BUSINESS
CUSTOMERS FIELD OF THE INVENTION [0001] The present
invention relates to communications methods.
BACKGROUND OF THE INVENTION [0002] The modern age may
best be characterized by the overwhelming amount of
information transmitted between individuals for
personal and business purposes alike. An increasing
number of individuals and entities communicate
increasingly frequently, exchange increasingly more
data, by an increasing number of means. [0003] It is
typically important to both the business providing a
service to a customer, and to the customer receiving a
service from a business that a dependable and
convenient communication link exist between them.
Customers place a high value on receiving the products
and services they have purchased from a business at
the price and under the terms to which they have
agreed, and businesses depend on satisfied customers
to ensure their viability in a competitive market. To
achieve these ends, communication between customers
and businesses is paramount. Customers and business
representatives must talk or correspond in writing to
provide and receive information about products and
services, provide and receive price quotes, negotiate
and sign service agreements and resolve problems which
may arise. [0004] The typical contemporary business
has kept pace with the technological advances in the
field of communications which have increased and
diversified the methods by which customers and
businesses may communicate. This is demonstrated in
Fig. 1, reference to which is now made, which shows an
exemplary contemporary business card 10 for Busy
Business Inc., an exemplary contemporary business. As
shown in Fig. 1, the contact details 12 on business
card 10 include a mailing address 14 for postal
deliveries, a telephone number 16 for telephone calls,
a fax number 18 for fax transmissions, an SMS number
20 for receiving text messages, an email address 22
for email transmissions, and a website address 24 for
Internet access. [0005] Both businesses and customers
can benefit from the convenience afforded by the
quantity and variety of communications options. For
example, a customer having a busy daymay find that he
has missed the opportunity to call his service
provider during regular business hours, but the
options of contacting the business outside of office
hours by fax or email remain available to him. [0006]
Ironically, as evidenced by the quantity of details
shown on business card 10, it is the very increase and
diversification of communication options which has
itself created a communications impediment. The
contemporary individual is typically overwhelmed with
contact details, the majority of which he cannot hope
to remember. He must be equipped at the very least
with an address book, or preferably, with an
electronic organizer. Keeping up with ever-increasing
contact details, due to the advances of communications
technology, and ever-changing contact details, due to
physical relocations, area-code changes,
communications service provider switches, etc. has
graduated from a minor inconvenience to a more
bothersome aggravation. The contemporary experience of
writing a quick business email in the middle of the
night which will be at its destination at the start of
the next business day is a welcome one and a modern
convenience. However, both unwelcome and inconvenient
to a similar degree, is the "b as in boy", "d as in
dog" recitation required to provide an email address
over the phone accurately. [0007] Businesses in
particular cannot afford to lose touch with their
customers, and historically, in recognizing that it
has been in their best interest to make it easier for
customers to reach them, businesses have invested
considerable efforts in minimizing the cost in both
time and money for customers to reach them. These
efforts have included business reply mail, which saves
customers the cost of a stamp when communicating with
the business and toll free numbers, which save
customers the cost of a telephone call when calling
the business. Businesses have also used toll free
numbers with the name of the business spelling out the
phone number using the alphanumeric keypad to help
customers easily retain and retrieve their contact
information. Telephone numbers have been set to
jingles and seared into our memories by constant
repetition on the public airwaves. However, in the
modern context, these solutions are only partial due
to the increased number of the means of communication
and contact details.BRIEF DESCRIPTION OF THE DRAWINGS
[0008] The subject matter regarded as the invention is
particularly pointed out and distinctly claimed in the
concluding portion of the specification. The
invention, however, both as to organi ation and method
of operation, together with objects, features, and
advantages thereof, may best be understood by
reference to the following detailed description when
read with the accompanying drawings in which: [0009]
Fig. 1 is an exemplary representation of a
contemporary business card; [0010] Fig. 2 is an
exemplary representation of the business card shown in
Fig. 1, the contact details provided on which have
been compacted in accordance with a preferred
embodiment of the present invention; and [0011] Fig. 3
is an illustration of an innovative contact details
management system constructed and operative in
accordance with a preferred embodiment of the present
invention. [0012] It will be appreciated that for
simplicity and clarity of illustration, elements shown
in the figures have not necessarily been drawn to
scale. For example, the dimensions of some of the
elements may be exaggerated relative to other elements
for clarity. Further, where considered appropriate,
reference numerals may be repeated among the figures
to indicate corresponding or analogous
elements.SUMMARY OF THE INVENTION [0013] There is
provided, in accordance with a preferred embodiment of
the present invention, a method including associating
a communication nickname with a business for use with
all existing types of customer communication. [0014]
Additionally, in accordance with a preferred
embodiment of the present invention, the method may
include routing each communication for the business
transmitted using the communication nickname in
accordance with a communication access number
associated with the type of the communication. [0015]
Further, in accordance with a preferred embodiment of
the present invention, the method may include having a
compact contact detail for each type of customer
communication which includes the communication
nickname as a major portion thereof. [0016] Still
further, in accordance with a preferred embodiment of
the present invention, the types of communication may
include mail, fax, telephony, mobile telephony, short
message service (SMS), internet and email. [0017]
There is also provided, in accordance with a preferred
embodiment of the present invention, a method
including providing a business with a unified
communications number for all types of customer
communication and mapping the unified communications
number to 



each address for the business issued by the
communication service providers of the business.
[0018] Additionally, in accordance with a preferred
embodiment of the present invention, the method may
include routing communications addressed to the
unified communications number to the appropriate the
address as a function of the type of communication.
[0019] Moreover, in accordance with a preferred
embodiment of the present invention, the unified
communications number maybe unique to the business.
[0020] Further, in accordance with a preferred
embodiment of the present invention, the types of
communication may include mail, fax, telephony, mobile
telephony, short message service (SMS), internet and
email. [0021] Finally, in accordance with a preferred
embodiment of the present invention, the providing may
include selecting a temporary unified communications
number, confirming with each the communication service
provider that the temporary unified communications
number is not being used by any other business and, if
so, mapping the unifiedcommunications number between
the business and the communication access numbers
assigned to the business by the communication service
providers.DETAILED DESCIUPTION OF THE INVENTION [0022]
In the following detailed description, numerous
specific details are set forth in order to provide a
thorough understanding of the invention. However, it
will be understood by those skilled in the art that
the present invention may be practiced without these
specific details. In other instances, well-known
methods, procedures, and components have not been
described in detail so as not to obscure the present
invention. [0023] Applicant has realized that the
inconvenience caused by an overabundance of contact
details may be overcome by taking advantage of the
means by which modern communications may be routed
from one communications access number to another
through central routing equipment and forwarding
services. [0024] Fig. 2, reference to which is now
made, depicts a business card 30, which includes
compact contact details 32 which may, in accordance
with a preferred embodiment of the present invention,
replace the full-length contact details 12 provided on
prior art business card 10, while not detracting from
the full range of communication versatility provided
by full-length contact details 12. Compact contact
details 32 may all contain as their single or chief
component a "communications nickname" uniquely
associated with one business. For example, the
communications nickname for Busy Business Inc. may be
"*2879". [0025] As shown in Fig. 2, in accordance with
a preferred embodiment of the present invention, one
simple, short and generally easily remembered number
such as "*2879" may be substituted for nearly all of
the disparate and lengthy contact details of a
business. In the example shown in Fig. 2, the single
contact detail "*2879" replaces the mailing address,
phone number, fax number, text message number and
website address of Busy Business, Inc. In accordance
with a preferred embodiment of the present invention,
some contact details, such as email address 36 shown
in Fig. 2, may have a prefix or suffix appended to the
communications nickname. In the case of compact
contact details having prefixes or suffixes appended
to the communications nickname, it will be appreciated
that the communications nickname remains a unifying
element between all of the compact contact details for
a single business. [0026] Compact contact details 32
for a business may comprise fewer communication access
numbers (CANs) 34 than full-length contact details 12.
For example, it is shown in a comparison between Figs.
1 and 2 that there may be a reduction from six CANs
(indicated byreference numerals 12, 14, 16, 18, 20, 22
and 24) in full-length contact details 12 to two CANs
in compact contact details 32. [0027] Reference is now
made to Fig. 3, which illustrates a compact contact
details coordination unit (CCDCU) 40, operative in
accordance with a preferred embodiment of the present
invention, in conjunction with currently available
types of communications service providers (CSPs) 42.
CCDCU 40 may be employed to coordinate assignments of
unique communications nicknames 60 to businesses 44.
CCDCU 40 may comprise a database 46 in which an
association between each business 44 and its assigned
communications nickname 60 may be recorded. [0028]
Each communication service provider 42 may provide one
type of communication service to businesses 44 and
may, in accordance with a preferred embodiment of the
present invention, maintain and operate a database 52
and a router 54 for routing each unique communications
nickname to its proper address. As shown in Fig. 3,
exemplary CSPs 42 providing communications services to
business 44 may include a post office 42a, one or more
telephone service providers 42b, one or more cellular
phone service providers 42c and one or more internet
service provider 42d. [0029] In accordance with a
preferred embodiment of the present invention, each
CSP 42 may operate and maintain a database 52 and a
router 54. The data in each database 52 of each CSP 42
may include the names of the businesses served by the
CSP, the full-length contact details assigned to each
business by the CSP, and the compact contact details
assigned to each business by the CSP. In accordance
with a preferred embodiment of the present invention,
compact contact details coordination unit (CCDCU) 40
may coordinate the availability of communications
nicknames for assignment to businesses 44 with CSPs
42. A unique communications nickname may be assigned
to a business 44 when it is determined by CCDCU 40,
through examination of all databases 52, that the
nickname has not been assigned to any other business.
[0030] When a communication is initiated by a customer
using a compact CAN, the CSP 42 handling the
communication may employ its router 54 to route the
communication to its correct destination according to
the data stored in its database 52. [0031] For
example, as shown in Fig. 3, innovative CAN "*2879"
may* be associated with prior art address 14 of
business 44 in the post office database, so that the
post office mayforward deliveries addressed to "*2879"
to the Glass Building offices of business 44. Such a
forwarding may be through a mechanism similar to the
mail forwarding mechanism currently available from
post offices. Alternatively, post office 42a may have
a more sophisticated method for collecting mail
addressed to a communications nickname. [0032]
Telephone company 42b may route voice calls placed to
"*2879" to telephone number 16. For facsimiles sent to
CAN *2879, when telephone company 42b detects the
sounds of a facsimile machine, it routes the phone
call to fax number 18 for the business associated with
*2879. [0033] Cellular phone call carriers may
similarly maintain databases to route calls received
to innovative CANs. The routing of telephone calls of
any kind may be according to existing call forwarding
mechanisms. Alternatively, many telephony service
providers include the ability to route *xxxx type
phone numbers and thus, may utilize this option. Other
mechanisms for routing CAN *2879 may also be available
and are included in the present invention. [0034] In
accordance with a preferred embodiment of the present
invention, customers may also use the communications
nickname "*2879" to contact business 44 by text
message (SMS). The service provider for the text
messages (e.g. a cellular telephone operator 42c,
internet service provider 42d) may route text messages
addressed to compact contact access numbers to an
account on an internet server, such as one provided by
Cellact of Raanana, Israel, where the text messages
may be retrieved by business 44, or they may be
forwarded to an account accessed on a computer located
at business 44. [0035] h accordance with a preferred
embodiment of the present invention, customers may
also type the communications nickname "*2879" into a
web browser and may be routed to the website of
business 44. An exemplary routing mechanism may be
available through the combined operation of two
applications, Netex of Israel and bweb.co.il of
Israel. Netex may translate communications nicknames
to the bweb.co.il website and the bweb.co.il website,
through its associated database 52, may translate
input phone numbers, such as the communications
nickname, to regular URLs, such as the actual website
address of the company. [0036] In accordance with a
preferred embodiment of the present invention,
customers may also send emails to business 44 at an
address containing the communications nicknameof
business 44. As shown in Fig. 2, an email address for
business 44 may include a domain name (i.e. "csp.com")
in addition to its communications nickname. Emails
addressed to "*2879.csp.com" may be forwarded by the
server receiving these emails to a different email
address designated by business 44. In a database 52
associated with the email server, each business 44 may
be associated with its communication nickname, and the
forwarding email address for business 44. [0037] While
certain features of the invention have been
illustrated and described herein, many modifications,
substitutions, changes, and equivalents will now occur
to those of ordinary skill in the art. It is,
therefore, to be understood that the appended claims
are intended to cover all such modifications and
changes as fall within the true spirit of the
invention.CLAIMS [0038] What is claimed is: 1. A
method comprising: associating a communication
nickname with a business for use with all existing
types of customer communication. 2. The method
according to claim 1 and comprising: routing each
communication for said business transmitted using said
communication nickname in accordance with a
communication access number associated with said type
of said communication. 3. The method according to
claim 1 and comprising: for each type of customer
communication, having a compact contact detail which
includes said communication nickname as a major
portion thereof. 4. The method according to claim 1
and wherein said types of communication comprise mail,
fax, telephony, mobile telephony, short message
service (SMS), internet and email. 5. A method
comprising: providing a business with a unified
communications number for all types of customer
communication; and mapping said unified communications
number to each address for said business issued by the
communication service providers of said business. 6.
The method according to claim 5 and comprising:
routing communications addressed to said unified
communications number to the appropriate said address
as a function of the type of communication. 7. The
method according to claim 5 and wherein said unified
communications number is unique to said business.8.
The method according to claim 6 and wherein said types
of communication comprise mail, fax, telephony, mobile
telephony, short message service (SMS), internet and
email. 9. The method according to claim 5 and wherein
said providing comprises: selecting a temporary
unified communications number; confirming with each
said communication service provider that said
temporary unified communications number is not being
used by any other business; and if the output of said
confirming is true, mapping said unified
communications number between said business and the
communication access numbers assigned to said business
by said communication service providers. 


