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3.006 

rac-(3R*,4R*)-4-([5-(4-Chloro-2-fluoro-pheny1)-isoxazole-3-carbonyl]-aminol-

1-cyclohexyl-piperidine-3-carboxylic acid dimethylamide 0.69 477 

3.007 

rac-(3R*,4R*)-1-Cyclohexy1-4-1[5-(2,4-difluoro-pheny1)-[1,2,4]oxadiazole-3-

carbonyl]-amino}-piperidine-3-carboxylic acid dimethylamide 0.56 462.3 

3.009 

rac-(3R*,4R*)-1-Cyclohexy1-4-([5-(2-fluoro-pheny1)-isoxazole-3-carbony1]-

amino}-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-amide 0.62 532.2 

3.010 

rac-(3R*,4R*)-1-Cyclohexy1-4-1[5-(2,4-difluoro-pheny1)-[1,2,4]oxadiazole-3-

carbonylFaminol-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-

amide 0.57 551 

3.011 

rac-(3R*,4R*)-1-Cyclohexy1-4-{[5-(2,4-difluoro-pheny1)-oxazole-2-carbonyl]-

amino}-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-amide 0.61 550.3 

3.012 

rac-(3R*,4R*)-1-Cyclohexy1-4-1[5-(2,4-difluoro-pheny1)-[1,3,4]oxadiazole-2-

carbonyTaminol-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-

amide 0.56 551.1 

3.013 

rac-(3R*,4R*)-1-Cyclopropylmethy1-4-1[5-(2-fluoro-phenyl)-isoxazole-3-

carbonyTaminol-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-

amide 0.56 504.1 

3.014 

rac-(3R*,4R*)-1-Cyclopropylmethy1-4-{[5-(4-fluoro-phenyl)-isoxazole-3-

carbonyl]-amino}-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-

amide 0.58 504.1 

3.015 

rac-(3R*,4R*)-1-Cyclopropylmethy1-4-1[5-(2,4-difluoro-pheny1)-oxazole-2-

carbonyl]-aminol-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-

amide 0.56 522.1 

3.016 

rac-(3R*,4R*)-1-Cyclopropylmethy1-4-{[5-(2,4-difluoro-pheny1)-

[1,3,4]oxadiazole-2-carbonylFamino}-piperidine-3-carboxylic acid (1-pyridin-

2-yl-cyclopropyI)-amide 0.5 523.1 

3.016a 

(3S,48)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-pheny1)-[1,3,4]oxadiazole-2-

carbonylFaminol-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-

amide or (3R,4R)-1-Cyclopropylmethy1-4-1[5-(2,4-difluoro-pheny1)-

[1,3,4]oxadiazole-2-carbonyTaminoypiperidine-3-carboxylic acid (1-pyridin-

2-yl-cyclopropyI)-amide (1St eluted enantiomer) 0.51 523.1 

3.017 

rac-(3R*,4R*)-1-Cyclopenty1-4-{[5-(2,4-difluoro-pheny1)-oxazole-2-carbonyl]-

amino}-piperidine-3-carboxylic acid dimethylamide 0.57 447.3 
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3.018 

rac-(3R*,4R*)-1-Cyclohexy1-4-{[5-(2,4-difluoro-pheny1)-oxazole-2-carbonyl]-

amino}-piperidine-3-carboxylic acid dimethylamide 0.61 461.3 

3.019 

rac-(3R*,41?)-1-Cyclohexy1-4-([3-(2,4-difluoro-pheny1)-[1,2,4]oxadiazole-5-

carbonyl]-amino}-piperidine-3-carboxylic acid dimethylamide 0.59 462.3 

3.020a 

(3R*,4R*)-1-Cyclopropylmethy1-4-{[5-(2,4,6-trifluoro-phenyl)-isoxazole-3-

carbonyTaminoypiperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyI)-

amide (enantiomer 1) 0.61 541.28 

3.020b 

(3R*,4R*)-1-Cyclopropylmethy1-4-{[5-(2,4,6-trifluoro-pheny1)-isoxazole-3-

carbonyTaminol-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyI)-

amide (enantiomer 2) 0.61 541.41 

3.021 

rac-(3R*,4R*)-1-Cyclopropylmethy1-4-0-fluoro-5-(4-fluoro-phenyl)-isoxazole-

3-carbonyTaminol-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyI)-

amide 0.60 523.4 

3.022 

rac-(3R*,4R*)-1-Cyclopropylmethy1-4-0-(2,4-difluoro-pheny1)-4-fluoro-

isoxazole-3-carbonylFaminol-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-

cyclopropyl)-amide 0.60 541 

3.022a 

(3R,4R)-1-Cyclopropylmethy1-4-1[5-(2,4-difluoro-pheny1)-4-fluoro-isoxazole-3-

carbonyl]-aminol-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyI)-

amide or (3S,4S)-1-cyclopropylmethy1-4-{[5-(2,4-difluoro-pheny1)-4-fluoro-

isoxazole-3-carbonyl]-aminoypiperidine-3-carboxylic acid (1-pyrimidin-2-yl-

cyclopropyl)-amide (151  eluted enantiomer) 0.60 541.4 

General method D for the synthesis of piperidines of Formula (I) 

Buildings Blocks: 

Preparation of building blocks of Structure 1 

Are 
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BB-4.01 (3S,4S)-1-Cyclohexy1-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-aminol-

piperidine-3-carboxylic acid 
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4.005 

(3S,4S)-1-Cyclohexy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid dimethylamide 0.63 461 

4.006 

(3S,4S)-1-Cyclohexy1-4-1[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid (1-methyl-cyclobutyI)-amide 0.73 501.3 

4.007 

(3S,4S)-1-Cyclohexy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

aminoypiperidine-3-carboxylic acid ((1RS)-1-[1,2,4]oxadiazol-3-yl-ethyl)-

amide (mixture of isomers) 0.63 529.3 

4.008 

(3S,4S)-1-Cyclohexy1-4-1[5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

aminol-piperidine-3-carboxylic acid [(1RS)-1-(5-fluoro-pyridin-2-y1)-ethy1]-

amide (mixture of isomers) 0.71 556.3 

4.009 

(3R,4R)-1-Cyclohexy1-44[5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid ((R)-1-cyclobutyl-ethyl)-amide 0.76 515.2 

4.010 

(3S,4S)-1-Cyclohexy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid ((R)-1-phenyl-ethyl)-amide 0.77 537.4 

4.011 

(3S,4S)-1-Cyclohexy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid ((S)-2-hydroxy-1-phenyl-ethyl)-amide 0.67 553.4 

4.012 

(3S,4S)-1-Cyclohexy1-4-1[5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid benzylamide 0.72 523.4 

4.013 

(3S,4S)-1-Cyclohexy1-4-1[5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid ((1RS)-2-hydroxy-1-pyridin-2-yl-ethyl)-

amide (mixture of isomers) 0.58 554.2 

4.014 

(3S,4S)-1-Cyclohexy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid ((R)-1-cyclobutyl-ethyl)amide 0.77 515.2 

4.015 

(3R,4R)-1-Cyclohexy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid tert-butylamide 0.73 489 

4.016 

(3R,4R)-1-Cyclohexy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid (1-methyl-cyclobutyI)-amide 0.73 501.3 

4.017 

(3R,4R)-1-Cyclohexy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid amide 0.56 433.3 

4.018 

(3R,4R)-1-Cyclohexy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid (1-methyl-cyclopropyI)-amide 0.66 487 

4.019 

(3R,4R)-1-Cyclohexy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid (cyano-dimethyl-methyl)-amide 0.65 500.3 
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4.020 

(3R,4R)-1-Cyclohexy1-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid ((S)-2-hydroxy-1-phenyl-ethyl)amide 0.67 553.4 

4.021 

(3R,4R)-1-Cyclohexy1-4-1[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid ((R)-2-hydroxy-1-phenyl-ethyl)amide 0.68 553.3 

4.022 

(3R,4R)-1-Cyclohexy1-4-1[5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid ((R)-1-phenyl-ethyl)-amide 0.75 537.4 

4.023 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-

carbonyl]-aminoypiperidine-3-carboxylic acid [(1RS)-1-(2H-pyrazol-3-y1)-

ethyl]-amide (mixture of isomers) 0.55 499.1 

4.024 

(3S,48)-1-Cyclopropylmethy1-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-

carbonyTaminoypiperidine-3-carboxylic acid ((R)-1-pyridin-3-yl-ethyl)-

amide 0.49 510.1 

4.025 

(3R,4R)-1-Cyclopropylmethy1-4-1[5-(2,4-difluoro-phenyl)-isoxazole-3-

carbonyTaminol-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyI)-

amide 0.61 523.3 

4.026 

(3S,4S)-1-Cyclopenty1-4-115-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid (1-pyridin-4-yl-cyclopropyl)-amide 0.43 536.1 

4.027 

(3S,4S)-1-Cyclopropylmethy1-4-1[5-(2,4-difluoro-phenyl)-isoxazole-3-

carbonyTaminol-piperidine-3-carboxylic acid (1-pyridin-4-yl-cyclopropyI)-

amide 0.41 522.1 

4.028 

(3S,4S)-1-Cyclopenty1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-amide 0.61 536.1 

4.029 

(3S,4S)-1-Cyclopenty1-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide 0.62 537.3 

4.030 

(3S,4S)-1-Cyclopenty1-4-{[5-(2,4-ditluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid (1-methyl-1-pyridin-2-yl-ethyl)amide 0.63 538.2 

4.031 

(3S,48)-1-Cyclopropylmethy1-44[5-(2,4-difluoro-phenyl)-isoxazole-3-

carbonyTaminol-piperidine-3-carboxylic acid (1-pyridin-2-yl-cyclopropyI)-

amide 0.59 522.1 

4.032 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-

carbonyl]-aminol-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyI)-

amide 0.61 523.1 
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4.033 

(3S,4S)-1-Cyclopropylmethy1-4-115-(2,4-difluoro-pheny1)-isoxazole-3-

carbonyll-aminoypiperidine-3-carboxylic acid (1-methy1-1-pyridin-2-yl-

ethyl)-amide 0.61 524.1 

4.034 

(3S,4S)-1-Cyclopenty1-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]- 

amino)-piperidine-3-carboxylic acid [1-methyl-1-(1-methyl-1 	-pyrazol-4-y1)- 

ethyl]-amide 0.64 541.1 

4.035 

(3S,4S)-1-Cyclopenty1-4-{[5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

aminoypiperidine-3-carboxylic acid [1-methy1-1-(5-methyl-[1,2,4]oxadiazol-

3-y1)-ethyl]amide 0.65 543.1 

4.036 

(3S,4S)-1-Cyclopenty1-4-1[5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid bicyclopropy1-1-ylamide 0.69 499.3 

4.037 

(3S,4S)-1-Cyclopenty1-4-{[5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

aminoypiperidine-3-carboxylic acid [(1RS)-1-(tetrahydro-furan-2-y1)-ethy1]-

amide (mixture of isomers) 0.65 517.4 

4.038 

(3S,4S)-1-Cyclopenty1-4-115-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

aminoypiperidine-3-carboxylic acid [(1RS)-1-(1H-[1,2,4]triazol-3-y1)-ethyl]-

amide (mixture of isomers) 0.55 514 

4.039 

(3S,4S)-1-Cyclopenty1-4-{[5-(2,4-difluoro-pheny1)-isoxazole-3-carbonyl]-

amino)-piperidine-3-carboxylic acid ((1RS)-1-methyl-prop-2-ynyl)-amide 

(mixture of isomers) 0.63 471.3 

4.04 

(3S,4S)-1-Cyclopenty1-4-{[5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

aminoypiperidine-3-carboxylic acid ((1RS)-1-isoxazol-3-yl-ethyl)-amide 

(mixture of isomers) 0.63 514.3 

4.041 

(3S,4S)-1-Cyclopenty1-4-{[5-(2,4-difl uoro-phenyl)-isoxazole-3-carbony1]-

aminoypiperidine-3-carboxylic acid [(1RS)-1-(2H-pyrazol-3-y1)-ethylFamide 

(mixture of isomers) 0.56 513.1 

4.042 

(3S,4S)-1-Cyclopenty1-4-115-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid ((R)-1-pyridin-3-yl-ethyl)-amide 0.5 524.1 

4.043 

(3S,4S)-1-Cyclopropylmethy1-4-115-(2,4-difluoro-pheny1)-isoxazole-3-

carbonylFaminol-piperidine-3-carboxylic acid [1-methyl-H1-methyl-1H-

pyrazol-4-yl)-ethyl]-amide 0.63 527.2 

4.044 

(3S,4S)-1-Cyclopropylmethy1-4-{[5-(2,4-difluoro-pheny1)-isoxazole-3-

carbonyd-aminoypiperidine-3-carboxylic acid [1-methyl-1-(5-methyl-

[1,2,4]oxadiazol-3-y1)-ethyl]amide 0.64 529.1 
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4.045 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-

carbonyl]-amino}-piperidine-3-carboxylic acid bicyclopropy1-1-ylamide 0.67 485.3 

4.046 

(3S,4S)-1-Cyclopropylmethy1-4-115-(2,4-difluoro-phenyl)-isoxazole-3-

carbony1]-aminol-piperidine-3-carboxylic acid [(1RS)-1-(tetrahydro-furan-2-

yl)-ethylFamide (mixture of isomers) 0.64 503.3 

4.047 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-

carbony1]-aminol-piperidine-3-carboxylic acid [(1RS)-1-(1H-[1,2,4]triazol-3-

yl)-ethyl]-amide (mixture of isomers) 0.53 500.1 

4.048 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-

carbonyl]-aminol-piperidine-3-carboxylic acid ((1RS)-1-methyl-prop-2-yny1)-

amide (mixture of isomers) 0.62 457.3 

4.049 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-

carbonyTaminol-piperidine-3-carboxylic acid ((1RS)-1-isoxazol-3-yl-ethyl)-

amide (mixture of isomers) 0.61 500.3 

4.050 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-

carbonyl]-aminol-piperidine-3-carboxylic acid [1-(1-oxy-pyridin-2-yI)-

cyclopropyl]-amide 0.6 538.4 

4.051 

(3S,4S)-1-Cyanomethy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-carbonyl]-

amino}-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyI)-amide 0.9 508.3 

4.052 

(3S,4S)-4-1[5-(2,4-Difluoro-phenyl)-isoxazole-3-carbonyl]-aminol-1-(1-

fluoro-cyclopropylmethyl)-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-

cyclopropyl)-amide 0.6 541 

4.053 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-

carbonyl]-amino}-piperidine-3-carboxylic acid (1-phenyl-cyclopropyI)-amide 0.7 521.4 

4.054 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-

carbonyl]-amino}-piperidine-3-carboxylic acid [1-(3-fluoro-pyridin-2-yI)-

cyclopropyl]-amide 0.7 540.2 

4.055 

(3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-pheny1)-isoxazole-3-

carbonyl]-aminol-piperidine-3-carboxylic acid (1-pyrimidin-4-yl-cyclopropyI)-

amide 0.6 523.2 

4.056 

1-E3S,4S)-1-Cyclopropylmethy1-4-([5-(2,4-difluoro-phenyl)-isoxazole-3-

carbonyl]-aminol-piperidine-3-carbonylyamino]-cyclopropanecarboxylic 

acid ethyl ester 0.7 517.4 

































































240 

Claims

1. A compound of formula (I) 

Formula (I) 

wherein  5 

the two substituents of the piperidine ring: R1-CO- and -NH-CO-Ar1-Ar2, are in relative trans-

configuration; 

Ar1 represents an unsubstituted 5-membered heteroarylene group containing one sulfur ring 

atom and one or two nitrogen ring atoms, wherein the -NH-CO- group and Ar2 are attached in 

meta arrangement to ring atoms of Ar1;  10 

Ar2 represents phenyl, or 6-membered heteroaryl; wherein said phenyl or 6-membered 

heteroaryl independently is mono-, di- or tri-substituted, wherein the substituents are 

independently selected from fluoro, chloro, methyl, cyano, methoxy, or (C1)fluoroalkyl; 

R1 represents RN1RN2N-, wherein  

• RN1 represents  15 

 hydrogen;  

 (C1-6)alkyl; 

 (C1-6)alkyl which is mono-substituted with  

 hydroxy; 

 (C1-3)alkoxy; 20 

 2-hydroxy-ethoxy; 

 -CO-NH2; 

 -SO2-(C1-3)alkyl; 

 cyano;  

 (C1-3)fluoroalkoxy; 25 

 -NRN3RN4, wherein RN3 and RN4 independently represent hydrogen or 

(C1-4)alkyl; 

 (C2-6)alkynyl; 
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 (C2-5)fluoroalkyl;  

 (C1-4)alkoxy; 

 2-(2-oxo-pyrrolidin-1-yl)-ethyl; 

 a group -L1-Cy1; wherein  

 L1 represents a direct bond, -(C1-3)alkylene-, or -(C3-5)cycloalkylene-; and 5 

 Cy1 represents (C3-6)cycloalkyl, wherein said (C3-6)cycloalkyl optionally 

contains one ring oxygen atom; wherein said (C3-6)cycloalkyl 

independently is unsubstituted; or mono-substituted with fluoro, methyl, or 

hydroxy, -CO-(C1-4)alkoxy, or cyano; or di-substituted with fluoro, or tri-

substituted with methyl and two fluoro; 10 

 a group -L2-Ar3, wherein  

 L2 represents a direct bond, -(C1-4)alkylene-; 

*-(C3-5)cycloalkylene-(C0-2)alkylene- wherein said (C3-5)cycloalkylene 

optionally contains one ring oxygen atom, wherein the asterisk indicates 

the bond to which Ar3 is attached; *-(C1-2)alkylene-(C3-5)cycloalkylene- 15 

wherein said (C3-5)cycloalkylene optionally contains one ring oxygen atom, 

wherein the asterisk indicates the bond to which Ar3 is attached; or 

-(C1-3)alkylene- which is mono-substituted with hydroxy, trifluoromethyl, or 

-CO-(C1-4)alkoxy; and 

 Ar3 represents phenyl, or 5- or 6-membered heteroaryl; wherein said 20 

phenyl or 5- or 6-membered heteroaryl independently is unsubstituted, or 

mono-, or di-substituted; wherein the substituents are independently 

selected from (C1-4)alkyl, (C1-4)alkoxy, halogen, hydroxy, (C1-3)fluoroalkyl, 

or (C1-3)fluoroalkoxy; wherein, in case Ar3 represents 6-membered 

heteroaryl which is pyridyl or pyrimidinyl, such pyridyl or pyrimidinyl may 25 

additionally be present in form of the respective N-oxide; 

and RN2 independently represents hydrogen, (C1-4)alkyl, or (C2-3)fluoroalkyl; 

• or RN1 and RN2 together with the nitrogen atom to which they are attached to form a 4- to 

6-membered ring selected from  

 azetidinyl, pyrrolidinyl or piperidinyl; each independently  30 

 unsubstituted; 

 or mono-substituted with fluoro, methyl, or hydroxy; 

 or di-substituted with fluoro;  

 or mono-substituted with Ar4, wherein Ar4 represents phenyl, or 5- or 6-

membered heteroaryl; wherein said phenyl or 5- or 6-membered 35 

heteroaryl independently is unsubstituted, or mono-, or di-substituted; 
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wherein the substituents are independently selected from (C1-4)alkyl, 

(C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or (C1-3)fluoroalkoxy; or 

 morpholinyl;  

R2 represents  

• hydrogen; 5 

• (C1-6)alkyl; 

• (C2-6)alkyl which is mono-substituted with (C1-3)alkoxy, or hydroxy;  

• (C3-5)alkenyl; 

• cyano-methyl;  

• (C2-3)fluoroalkyl; 10 

• (C3-8)cycloalkyl-(C0-3)alkyl; wherein the (C3-8)cycloalkyl is unsubstituted, or mono- 

or di-substituted wherein the substituents are independently selected from 

(C1-3)alkyl, fluoro, hydroxy, hydroxy-(C1-3)alkyl, (C1-3)alkoxy, or (C1-3)fluoroalkyl;  

• thietan-3-yl;  

• (C3-8)cycloalkenyl-(C1-3)alkyl; or 15 

• Ar5-CH2- wherein Ar5 represents phenyl, or 5- or 6-membered heteroaryl, wherein 

the phenyl or 5- or 6-membered heteroaryl independently is unsubstituted, or 

mono- or di-substituted wherein the substituents are independently selected from 

(C1-4)alkyl, (C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or (C1-3)fluoroalkoxy; and 

R3 represents hydrogen, or methyl; 20 

or a pharmaceutically acceptable salt thereof. 

2. A compound of formula (I) as defined for claim 1 which are also compounds of Formula 

(IS), wherein the two substituents of the piperidine ring: R1-CO- and -NH-CO-Ar1-Ar2, are in 

relative trans-configuration, wherein the absolute configuration of the two chiral carbon atoms 

in position 3 and 4 of the piperidine ring is (3S,4S): 25 

Formula (IS); 

or a pharmaceutically acceptable salt thereof. 
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3. A compound according to claim 1 or 2; wherein R3 represents hydrogen;

or a pharmaceutically acceptable salt thereof. 

4. A compound according to any one of claims 1 to 3; wherein Ar1 represents 

[1,3,4]thiadiazol-2,5-diyl or isothiazol-3,5-diyl; 

or a pharmaceutically acceptable salt thereof. 5 

5. A compound according to any one of claims 1 to 4; wherein Ar2 represents phenyl which is 

mono-, di- or tri-substituted; wherein one or two of said substituents is / are independently 

selected from fluoro, chloro, and methyl, and the remaining, if present, is / are fluoro; 

or a pharmaceutically acceptable salt thereof. 

6. A compound according to any one of claims 1 to 5; wherein R1 represents RN1RN2N-, 10 

wherein  

• RN1 represents  

 (C1-6)alkyl; 

 (C1-6)alkyl which is mono-substituted with  

 hydroxy; 15 

 (C1-3)alkoxy; 

 2-hydroxy-ethoxy; 

 -CO-NH2; 

 -SO2-(C1-3)alkyl; 

 cyano;  20 

 (C1-3)fluoroalkoxy; 

 -NRN3RN4, wherein RN3 and RN4 independently represent hydrogen or 

(C1-4)alkyl; 

 (C2-6)alkynyl; 

 (C2-5)fluoroalkyl;  25 

 2-(2-oxo-pyrrolidin-1-yl)-ethyl; 

 a group -L1-Cy1; wherein  

 L1 represents a direct bond, -(C1-3)alkylene-, or -(C3-5)cycloalkylene-; and 

 Cy1 represents (C3-6)cycloalkyl, wherein said (C3-6)cycloalkyl optionally 

contains one ring oxygen atom; wherein said (C3-6)cycloalkyl 30 

independently is unsubstituted: or mono-substituted with fluoro, methyl, 

hydroxy, CO-(C1-4)alkoxy, or cyano; or di-substituted with fluoro, or tri-

substituted with methyl and two fluoro; 

 a group -L2-Ar3, wherein  
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 L2 represents a -(C1-4)alkylene-; -(C3-5)cycloalkylene- wherein said 

(C3-5)cycloalkylene optionally contains one ring oxygen atom; 

*-(C3-5)cycloalkylene-(C1-2)alkylene- wherein said (C3-5)cycloalkylene 

optionally contains one ring oxygen atom, wherein the asterisk indicates 

the bond to which Ar3 is attached; *-(C1-2)alkylene-(C3-5)cycloalkylene- 5 

wherein said (C3-5)cycloalkylene optionally contains one ring oxygen atom, 

wherein the asterisk indicates the bond to which Ar3 is attached;  or 

-(C1-3)alkylene- which is mono-substituted with hydroxy or trifluoromethyl; 

and 

 Ar3 represents phenyl, or 5-membered heteroaryl containing one oxygen 10 

atom and one or two nitrogen atoms, or 6-membered heteroaryl containing 

one or two nitrogen atoms; wherein said phenyl or 5- or 6-membered 

heteroaryl independently is unsubstituted, or mono-, or di-substituted; 

wherein the substituents are independently selected from (C1-4)alkyl, 

(C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or (C1-3)fluoroalkoxy; wherein, in 15 

case Ar3 represents 6-membered heteroaryl which is pyridyl or pyrimidinyl, 

such pyridyl or pyrimidinyl may additionally be present in form of the 

respective N-oxide; 

and RN2 independently represents hydrogen, or (C1-4)alkyl; 

or a pharmaceutically acceptable salt thereof. 20 

7. A compound according to any one of claims 1 to 5; wherein  

R1 represents RN1RN2N-, wherein  

• RN1 represents  

 (C3-6)cycloalkyl, wherein said (C3-6)cycloalkyl optionally contains one ring oxygen 

atom; wherein said (C3-6)cycloalkyl independently is unsubstituted, or mono-25 

substituted with fluoro, methyl, or hydroxy, or di-substituted with fluoro, or tri-

substituted with methyl and two fluoro; 

 (C3-6)cycloalkyl-(C1-3)alkylene-, wherein said (C3-6)cycloalkyl optionally contains 

one ring oxygen atom; 

 (C3-6)cycloalkyl-(C3-5)cycloalkylene-; 30 

 phenyl-(C1-4)alkylene- wherein said phenyl is unsubstituted, or mono-, or di-

substituted; wherein the substituents are independently selected from (C1-4)alkyl, 

(C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or (C1-3)fluoroalkoxy;; 

 phenyl-(C1-3)alkylene- wherein said -(C1-3)alkylene- is mono-substituted with 

hydroxy; 35 
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 phenyl-(C3-5)cycloalkylene-; wherein said (C3-5)cycloalkylene optionally contains 

one ring oxygen atom, and wherein said phenyl is unsubstituted, or mono-, or di-

substituted; wherein the substituents are independently selected from (C1-4)alkyl, 

(C1-4)alkoxy, halogen, hydroxy, (C1-3)fluoroalkyl, or (C1-3)fluoroalkoxy; 

 phenyl-(C3-5)cycloalkylene-(C1-2)alkylene- wherein said (C3-5)cycloalkylene 5 

optionally contains one ring oxygen atom, and wherein said phenyl is 

unsubstituted, or mono-substituted with halogen; 

 phenyl-(C1-2)alkylene-(C3-5)cycloalkylene- wherein said (C3-5)cycloalkylene 

optionally contains one ring oxygen atom; 

 5-membered heteroaryl-(C1-3)alkylene-, wherein said 5-membered heteroaryl 10 

contains one oxygen atom and one or two nitrogen atoms; and wherein said 5-

membered heteroaryl is unsubstituted, or mono-, or di-substituted; wherein the 

substituents are independently selected from (C1-4)alkyl, (C1-4)alkoxy, halogen, 

(C1-3)fluoroalkyl, or (C1-3)fluoroalkoxy;  

 6-membered heteroaryl-(C1-4)alkylene-, wherein said 6-membered heteroaryl 15 

contains one or two nitrogen atoms; and wherein said 6-membered heteroaryl is 

unsubstituted, or mono-, or di-substituted; wherein the substituents are 

independently selected from (C1-4)alkyl, (C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or 

(C1-3)fluoroalkoxy; wherein, in case Ar3 represents pyridyl or pyrimidinyl, such 

pyridyl or pyrimidinyl may additionally be present in form of the respective N-20 

oxide; 

 6-membered heteroaryl-(C1-3)alkylene-, wherein said -(C1-3)alkylene- is mono-

substituted with hydroxy or trifluoromethyl; wherein said 6-membered heteroaryl 

contains one or two nitrogen atoms; or 

 6-membered heteroaryl-(C3-5)cycloalkylene-, wherein said 6-membered heteroaryl 25 

contains one or two nitrogen atoms; and wherein said 6-membered heteroaryl is 

unsubstituted, or mono-, or di-substituted; wherein the substituents are 

independently selected from (C1-4)alkyl, (C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or 

(C1-3)fluoroalkoxy; wherein, in case Ar3 represents pyridyl or pyrimidinyl, such 

pyridyl or pyrimidinyl may additionally be present in form of the respective N-30 

oxide; 

 6-membered heteroaryl-(C3-5)cycloalkylene-(C1-2)alkylene- wherein said 6-

membered heteroaryl contains one or two nitrogen atoms; and wherein said 6-

membered heteroaryl is unsubstituted; 

and RN2 independently represents hydrogen, or (C1-4)alkyl; 35 

• or RN1 represents (C1-3)alkyl; and RN2 represents hydrogen, or methyl; 
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or a pharmaceutically acceptable salt thereof. 

8. A compound according to any one of claims 1 to 5; wherein R1 represents RN1RN2N-, 

wherein  

• RN1 represents  

 (C3-6)cycloalkyl-(C1-3)alkylene-, wherein said (C3-6)cycloalkyl optionally contains 5 

one ring oxygen atom; 

 phenyl-(C1-4)alkylene- wherein said phenyl is unsubstituted, or mono-, or di-

substituted; wherein the substituents are independently selected from (C1-4)alkyl, 

(C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or (C1-3)fluoroalkoxy;  

 phenyl-(C3-5)cycloalkylene- wherein said (C3-5)cycloalkylene optionally contains 10 

one ring oxygen atom, and wherein said phenyl is unsubstituted, or mono-, or di-

substituted; wherein the substituents are independently selected from (C1-4)alkyl, 

(C1-4)alkoxy, halogen, hydroxy, (C1-3)fluoroalkyl, or (C1-3)fluoroalkoxy;  

 6-membered heteroaryl-(C1-4)alkylene-, wherein said 6-membered heteroaryl 

contains one or two nitrogen atoms; and wherein said 6-membered heteroaryl is 15 

unsubstituted, or mono-, or di-substituted; wherein the substituents are 

independently selected from (C1-4)alkyl, (C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or 

(C1-3)fluoroalkoxy; wherein, in case Ar3 represents pyridyl or pyrimidinyl, such 

pyridyl or pyrimidinyl may additionally be present in form of the respective N-

oxide;  20 

 6-membered heteroaryl-(C3-5)cycloalkylene-, wherein said 6-membered heteroaryl 

contains one or two nitrogen atoms; and wherein said 6-membered heteroaryl is 

unsubstituted, or mono-, or di-substituted; wherein the substituents are 

independently selected from (C1-4)alkyl, (C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or 

(C1-3)fluoroalkoxy; wherein, in case Ar3 represents pyridyl or pyrimidinyl, such 25 

pyridyl or pyrimidinyl may additionally be present in form of the respective N-

oxide; 

and RN2 independently represents hydrogen, or (C1-4)alkyl; 

or a pharmaceutically acceptable salt thereof. 

9. A compound according to any one of claims 1 to 5; wherein R1 represents RN1RN2N-, 30 

wherein  

• RN1 represents  

 6-membered heteroaryl-(C1-4)alkylene-, wherein said 6-membered heteroaryl 

contains one or two nitrogen atoms; and wherein said 6-membered heteroaryl is 

unsubstituted, or mono-, or di-substituted; wherein the substituents are 35 
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independently selected from (C1-4)alkyl, (C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or 

(C1-3)fluoroalkoxy; wherein, in case Ar3 represents pyridyl or pyrimidinyl, such 

pyridyl or pyrimidinyl may additionally be present in form of the respective N-

oxide;  

 6-membered heteroaryl-(C3-5)cycloalkylene-, wherein said 6-membered heteroaryl 5 

contains one or two nitrogen atoms; and wherein said 6-membered heteroaryl is 

unsubstituted, or mono-, or di-substituted; wherein the substituents are 

independently selected from (C1-4)alkyl, (C1-4)alkoxy, halogen, (C1-3)fluoroalkyl, or 

(C1-3)fluoroalkoxy; wherein, in case Ar3 represents pyridyl or pyrimidinyl, such 

pyridyl or pyrimidinyl may additionally be present in form of the respective N-10 

oxide; 

and RN2 independently represents hydrogen or methyl. 

or a pharmaceutically acceptable salt thereof. 

10. A compound according to any one of claims 1 to 9; wherein R2 represents  

• (C3-8)cycloalkyl-(C1-3)alkyl, wherein the (C3-8)cycloalkyl is unsubstituted; or mono-15 

substituted wherein the substituent is (C1-3)alkyl, fluoro, or (C1-3)fluoroalkyl; or di-

substituted with fluoro; or  

• (C3-8)cycloalkyl, wherein the (C3-8)cycloalkyl is unsubstituted, or mono- or di-substituted 

wherein the substituents are independently selected from (C1-3)alkyl, or fluoro;   

or a pharmaceutically acceptable salt thereof. 20 

11. A compound according to any one of claims 1 to 9; wherein R2 represents  

• unsubstituted (C3-8)cycloalkyl-(C1-3)alkyl; or  

• unsubstituted (C3-6)cycloalkyl; or 

• (C3-8)cycloalkyl, wherein the (C3-8)cycloalkyl is di-substituted with fluoro; or 

• (C3-8)cycloalkyl-(C1-3)alkyl; wherein the (C3-8)cycloalkyl is mono-substituted with methyl, 25 

fluoro, or (C1)fluoroalkyl; or di-substituted with fluoro; 

or a pharmaceutically acceptable salt thereof. 

12. A compound according to claim 1 which is: 

 (3S,4S)-1-Cyclobutyl-4-{[5-(2,4-difluoro-phenyl)-[1,3,4]thiadiazole-2-carbonyl]-amino}-piperidine-3-carboxylic acid 

(1-pyrimidin-2-yl-cyclopropyl)-amide; 30 

(3S,4S)-4-{[5-(2,4-difluoro-phenyl)-[1,3,4]thiadiazole-2-carbonyl]-amino}-1-(1-fluoro-cyclopropylmethyl)-piperidine-

3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide; 

 or 
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(3S,4S)-1-Cyclopropylmethyl-4-{[5-(2,4-difluoro-phenyl)-[1,3,4]thiadiazole-2-carbonyl]-amino}-piperidine-3-

carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide; 

or a pharmaceutically acceptable salt thereof. 

13. The compound according to claim 1, which is (3S,4S)-1-Cyclopropylmethyl-4-{[5-(2,4-difluoro-

phenyl)-[1,3,4]thiadiazole-2-carbonyl]-amino}-piperidine-3-carboxylic acid (1-pyrimidin-2-yl-cyclopropyl)-amide;  5 

or a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition comprising, as active principle, one or more compounds 

according to any one of claims 1 to 13, or a pharmaceutically acceptable salt thereof, and at 

least one therapeutically inert excipient. 

15. A compound according to any one of claims 1 to 13, or a pharmaceutically acceptable 10 

salt thereof, for use as a medicament. 

16. A compound according to any one of claims 1 to 13, or a pharmaceutically acceptable 

salt thereof, for use in the prevention or treatment of cancer, autoimmune disorders, 

inflammatory diseases, transplant rejection, or fibrosis. 

17. Use of a compound of formula (I) as defined in claim 1, or of a pharmaceutically 15 

acceptable salt thereof, in the preparation of a medicament for the prevention or treatment of 

cancer, autoimmune disorders, inflammatory diseases, transplant rejection, or fibrosis. 
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Piperidine CXCR7 Receptor Modulators 

Abstract 

The present invention relates to piperidine derivatives of formula (I) wherein Ar1, Ar2, RAR1, R1, 

R2, and R3 are as described in the description, their preparation, to pharmaceutically acceptable 5 

salts thereof, and to their use as pharmaceuticals, to pharmaceutical compositions containing 

one or more compounds of formula (I), and especially to their use as CXCR7 receptor 

modulators. 

10 

No figure 


