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4-(Benzoimidazol-2-yl)-thiazole compounds and related aza derivatives 

The present invention relates to novel 4-(benzoimidazol-2-yi)-thiazole compounds and 

related aza-derivatives of Formula (I), and their use as pharmaceuticals. The invention also 

concerns related aspects including processes for the preparation of the compounds, 

pharmaceutical compositions containing one or more compounds of Formula (I), and 

especially their use as CXCR3 receptor modulators. 

Chemokine receptors are a group of G-protein coupled receptors (GPCRs) that bind 

peptidic chemokine iigands with high affinity. The predominant function of chemokine 

receptors is to guide leukocyte trafficking to lymphoid organs and tissues under resting 

conditions as well as during inflammation, but a role for certain chemokine receptors on 

non-hematopoietic cells and their progenitors has also been recognized. 

The chemokine receptor CXCR3 is a G-protein coupled receptor binding to the 

inflammatory chemokines CXCL9 (initially called MIG, monokine induced by interferon-y 

[INF-y]) CXCL10 (IP-10, INF-y-inducible protein 10), and CXCL11 (l-TAC, INF-y-inducible T 

cell a chemo-attractant). CXCR3 is mainly expressed on activated T helper type 1 (Th1) 

lymphocytes, but is also present on natural killer cells, macrophages, dendritic cells and a 

subset of B lymphocytes. The three CXCR3 Iigands are expressed mainly under 

inflammatory conditions, expression in healthy tissue is very low. Cells that can express 

CXCR3 Iigands, for instance after exposure to inflammatory cytokines such as interferon-y 

or TNF-a, include diverse stromal cells such as endothelial cells, fibroblasts, epithelial cells, 

keratinocytes but aiso includes hematopoietic ceils such as macrophages and monocytes. 

The interaction of CXCR3 and its iigands (henceforth referred to as the CXCR3 axis) is 

involved in guiding receptor bearing ceils to specific locations in the body, particularly to 

sites of inflammation, immune injury and immune dysfunction and is also associated with 

tissue damage, the induction of apoptosis, cell growth, and angiostasis. CXCR3 and its 

Iigands are upregulated and highly expressed in diverse pathological situations including 

autoimmune disorders, inflammation, infection, transplant rejection, fibrosis, 

neurodegeneration and cancer. 

A role of the CXCR3 axis in autoimmune disorders is corroborated by several preclinical 

and clinical observations. Autoimmune disorders in which histological analysis of 

inflammatory lesions or serum levels of patients revealed elevated levels of CXCR3 Iigands 

or increased numbers of CXCR3 positive cells include rheumatoid arthritis (RA), systemic 

lupus erythematosus (SLE), lupus nephritis, multiple sclerosis (MS), inflammatory bowel 

disease (IBD; comprising Crohn's disease and ulcerative colitis), and type I diabetes 

meilitus (Groom, J. R. & Luster, A, D. Immunol Cell Biol 2011, 89, 207; Groom, J. R. & 
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Luster, A. D. Exp Cell Res 2011, 317, 620; Lacotte, S., Brun, S., Muiier, S. & Dumortier, H. 

Ann N Y Acad Sci 2009, 1173, 310.). As expression of CXCR3 Iigands is very iow in 

healthy tissue, the above cited correlative evidence strongly suggest a role for CXCR3 in 

human autoimmune diseases. 

Preclinical disease models performed with CXCR3 deficient mice, mice deficient for one of 

the CXCR3 Iigands or the use of antibodies blocking the function of either CXCR3 or one if 

its Iigands further corroborate a role for the CXCR3 axis in immune pathology. For 

instance, it has been shown that mice deficient for either CXCR3 or the CXCR3 ligand 

CXCL9 show reduced pathology in a model for iupus nephritis (Menke, J. et al. J Am Soc 

Nephrol 2008, 19, 1177). In an animal model for another form of kidney inflammation, 

interstitial cystitis, administration of an antibody blocking CXCL10 function was shown to 

reduce pathology in cyclophosphamide-induced cystitis (Sakthivel, S. K. et al. J Immune 

Based Ther Vaccines 2008, 6, 6.). Similarly, blocking CXCL10 with an antibody reduced 

pathology in a rat model of rheumatoid arthritis (Mohan, K. & Issekutz, T. B. J Immunol 

2007, 179, 8463.). Similarly, in a murine model of inflammatory bowel disease, a blocking 

antibody against CXCL10 could prevent pathology in a therapeutic setting (Singh, U. P. et 

al. J Interferon Cytokine Res 2008, 28, 31.) Further, experiments performed with tissue from 

CXCR3 deficient mice suggests a role for CXCR3 in celiac disease, another autoimmune 

type disorder (Lammers, K. M. eta!. Gastroenterology 2008, 135, 194.) 

Inflammatory diseases that are associated with an elevated expression of the CXCR3 axis 

include chronic obstructive pulmonary disorder (COPD), asthma, sarcoidosis, 

atherosclerosis and myocarditis (Groom, J. R. & Luster, A. D. Immunol Cell Biol 2011, 89, 

207; Groom, J. R. & Luster, A. D. Exp Ceil Res 2011, 317, 620). 

One study has shown that CXCR3 positive ceils are increased in the lungs of smokers with 

COPD compared to healthy subjects and immunoreactivity for the CXCR3-ligand CXCL10 

was present in the bronchiolar epithelium of smokers with COPD but not in the bronchiolar 

epithelium of smoking and nonsmoking control subjects (Saetta, M. et al. Am J Respir Crit 

Care Med 2002, 165, 1404.). These findings suggest that the CXCR3 axis may be involved 

in the immune cell recruitment that occurs in peripheral airways of smokers with COPD. In 

agreement with these observations, a preclinical study of COPD revealed an attenuation of 

acute lung inflammation induced by cigarette smoke in CXCR3 deficient mice (Nie, L. et al. 

Respir Res 2008, 9, 82.). 

in one investigation of atherosclerosis, CXCR3 expression was found on all T cells within 

human atherosclerotic lesions. CXCR3 iigands CXCL9, CXCL10 and CXCL11 were all 

found in endothelial and smooth muscle cells associated with those lesions, suggesting that 

they are involved in the recruitment and retention of CXCR3 positive cells, particularly 
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activated T lymphocytes, observed within vascular wall lesions during atherogenesis (Mach, 

F. et al. J Clin Invest 1999, 104, 1041.). 

Preclinical studies further support a role of CXCR3 in the development of atherosclerosis. 

CXCR3 genetic deletion in mice lacking ApoE results in a significantly reduced 

atherosclerotic lesion development within abdominal aortas (Veillarcf, N. R. etal. Circulation 

2005, 112, 870.). 

A pivotal role for the CXCR3 axis has also been suggested in rejection reactions after organ 

transplantation and bone marrow transplantation related toxicity (Groom, J. R. & Luster, A. 

D. Exp Cell Res 2011, 317, 620.). Preclinically, CXCR3 deficient mice show a significant 

resistance to allograft rejection (Hancock, W. W. et al. J Exp Med 2000, 192, 1515.). 

CXCR3 ligand plasma concentrations also positively correlate with diverse liver pathologies, 

including liver cirrhosis and fibrosis in humans (Tacke, F., et al. Liver Int 2011, 31, 840.) 

In the field of oncology, blocking the CXCR3 axis has been proposed to help limit the 

metastatic spread of cancer cells. For instance, administration of the small molecule 

CXCR3 receptor antagonist AMG487 could limit the metastasis of tumor cells to the lungs 

(Pradelli, E. et al. int J Cancer 2009, 125, 2586). Functional evidence for a role of CXCR3 in 

regulating B-cell chronic lymphocytic leukemia (CLL) was reported by Trentin and 

coworkers (Trentin, L. et al. J Clin invest 1999, 104, 115.). 

In the central nervous system, blocking the CXCR3 axis may have beneficial effects and 

prevent neurodegeneration. Increased expression of CXCL10 in the CNS has been 

demonstrated in ischemia, Alzheimer's disease, multiple sclerosis (MS), and human 

immunodeficiency virus (HlV)-encephaiitis. For example, ex vivo experiments have shown 

that tissue derived from either CXCR3 or CXCL10 deficient mice, neuronal cell death was 

diminished after neurotoxic NMDA-treatment when compared to tissue derived from wild 

type mice (van Weering, H. R. et al. Hippocampus 2011, 21, 220). In a study looking to 

indentify drug-like molecules that provide neuroprotection against HTT fragment-induced 

neurodegeneration in a model for Huntington's disease, two CXCR3 receptor antagonists 

were identified (Reinhart P. H. etal. Neurobiol Dis 2011, 43, 248.) 

It has now surprisingly been found that particular thiazole derivatives substituted in position 

4 with a benzoimidazol-2-yl-group are potent CXCR3 modulators which may be useful for 

the treatment of diseases that are mediated or sustained through the CXCR3 axis, including 

autoimmune disorders (e.g. rheumatoid arthritis, multiple sclerosis, inflammatory bowel 

disease, systemic lupus erythematosus, lupus nephritis, interstitial cystitis, celiac disease), 

inflammatory disorders (e.g. asthma, COPD, atherosclerosis, myocarditis, sarcoidosis), 

transplantation rejection, fibrosis (e.g. liver cirrhosis), neurodegeneration and conditions 

involving neuronal death (e.g. Alzheimer's disease, Huntington's disease), and cancer. 
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1) In a first embodiment, the present invention relates to compounds of Formula (i) 

wherein 

X represents CH, or (especialiy) N; 

ring A represents a benzene, pyridine, or pyrimidine ring; 

(R1)n represents one or two optional substituents each independently selected from the 

group consisting of (Ci-4)alkyl; (C^Jalkoxy; (Ci.3)fluoroalkyl; (Ci_3)fiuoroalkoxy; halogen; 

cyano; (C3-6)cycloalkyl optionally mono-substituted with hydroxy; (Ci.3)alkoxy-(C-M)alkyl; (Ci. 

3)alkoxy-(C2-4)aSkoxy; hydroxy-(C-M)alkyi; hydroxy-(C2-4)alkoxy; hydroxy; (Ci^aikyl-suiforvyi; 

phenyl; 5-membered heteroaryi optionally substituted with (Ci^alkyl; -CO-(Ci^)alkyl; 

-CO-(C1.4)alkoxy; -(CH2)q-NR6R7, wherein R6 and R7 independently represent hydrogen or 

(Ci^)alkyl, and q represents the integer 0, 1, or 2; and -L-heterocyclyl, wherein -L-

represents -O- or -(CH2)r- wherein r represents the integer 0, 1, or 2, and the heterocyclyi 

independently is a 4- to 7-membered mono-cyclic saturated ring containing one or two 

heteroatoms independently selected from nitrogen and oxygen, wherein said heterocyclyi is 

optionally substituted with one substituent independently selected from (C1_4)alkyIJ 

(C1^)alkoxy, and oxo; 

R2 represents hydrogen, (Ci-4)alkyl, (Ci^Jfluoroalkyl; (C^alkoxy-fC^alkyl; or hydroxy-

(C2-4)alkyl; 

R3 represents hydrogen, (C^alkyl, (C^alkoxy; (Ci_3)fluoroatkyl; halogen; (C3.6)cycloalkyl, 

wherein optionally one ring carbon atom may be replaced by oxygen; (Ci-3)alkoxy-(Ci. 

4)alkyi; hydroxy-(C-M)alkyl; -(Ci.3)aikylene-COOH; -(C1.3)alkylene-NR8R9 wherein R8 and R9 

independently represent (C^alkyl; or 5- or 6-membered monocyclic heteroaryi or phenyl, 

wherein said 5- or 6-membered monocyclic heteroaryi or phenyl independently is 

unsubstituted, mono-, or di-substituted wherein the substituents are independently selected 

from the group consisting of (Ci.4)alkyl; (Ci,4)alkoxy; (Ci.3)fluoroa(kyl; (Ci-3)fiuoroalkoxy; 

halogen; and cyano; 

Formula (I) 
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R4 and R4' independently represent hydrogen, (C1.4)alky!! (C1.3)alkoxy-(C1^)alkyl; 

R12R13N-(CH2)-, wherein R12 and R13 independently represent (C1.3)alkyl; or R4 and R4' 

together form a bridge -(CH2)m-, wherein m represents the integer 1 or 2; 

p represents the integer 1, or 2; and 

R5 represents aryi or 5- to 10-membered heteroaryi, wherein said aryl or heteroaryi 

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

independently selected from the group consisting of (Ci_4)alkyl; (Ci-4)alkoxy; (Ci-

3)fluoroalkyl; (Ci-3)fluoroalkoxy; halogen; cyano; (C^alkoxy-fGi^alkyl; (Ci.3)alkoxy-(C2-

4)alkoxy; hydroxy; -CO-(Ci.4)alkoxy; hydroxy^C-^aikyl; -(C1.3)alkylene-NR10R11 wherein R10 

and R11 independently represent (C1.3)alkyl; phenyl; 5-membered heteroaryi; and 

heterocyclyi, wherein the heterocyclyi is a 5- to 7-membered mono-cyclic saturated ring 

containing one or two nitrogen atoms, wherein said heterocyclyi is optionally substituted on 

a nitrogen having a free valency with (C^alkyi; 

or R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein said 

heterocyclyi consists of a phenyl or 5- or 6-membered heteroaryi ring (especially a phenyl, 

pyridine, pyrazole or imidazole ring) which is fused to a 5- or 6-membered saturated or 

partially unsaturated non-aromatic ring containing one or two heteroatoms independently 

selected from the group consisting of oxygen, sulphur and nitrogen; wherein said 

heterocyclyi is unsubstituted, or mono-, di- or tri-substituted, wherein the substituents are 

independently selected from (Ci.4)alkyl, (Ci.4)alkoxy, halogen and oxo. 

2) In a second embodiment, the present invention relates to compounds of Formula (I) 

which are also compounds of Formula (II) 

Fx F 

R" H R4-

R5 

Formula (II) 

wherein 

ring A represents a benzene, pyridine, or pyrimidine ring; 
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(R1)n represents one or two optional substituents each independently selected from the 

group consisting of (Chalky!; (C^alkoxy; (Ci-3)fluoroalkyl; (Ci.3)fluoroalkoxy; halogen; 

cyano; (C^)cycloafkyl optionally mono-substituted with hydroxy; (C1.3)alkoxy-(Ci-4)alkyl; (Ci_ 

3)alkoxy-(C2-4)alkoxy; hydroxy-(Ci.4)alkyl; hydroxy-(C2-4.)alkoxy; hydroxy; (C^alkyl-suifonyi; 

phenyl; 5-rnernbered heteroaryi optionally substituted with (CM)alkyl: -C0-(Ci4.)alkyl; 

-CO-(Ci.4)alkoxy; -(CH2)q-NR6R7, wherein R6 and R7 independently represent hydrogen or 

(C1.4)alkyl: and q represents the integer 0, 1, or 2; and -L-heterocyclyl, wherein -L-

represents -O- or -(CH2)r- wherein r represents the integer 0, 1, or 2; and the heterocyclyi 

independently is a 4- to 7-membered mono-cyclic saturated ring containing one or two 

heteroatoms independently selected from nitrogen and oxygen, wherein said heterocyclyi is 

optionally substituted with one substituent independently selected from (Ci-4)alkyl, 

(C^)alkoxy, and oxo; 

R2 represents hydrogen, (Ci^aikyl, or (Ct„3)alkoxy-(C2-4)aikyi; 

R4 represents hydrogen; and R4 represents methyl; wherein the carbon atom to which R4' is 

attached to is preferably in absolute (R)-configuration; or 

R4 and R4' both represent hydrogen; and 

R5 represents 

® aryl, wherein said aryl is unsubstituted, or mono-, di-, or tri-substituted, wherein the 

substituents are independently selected from the group consisting of (Chalky!; (Ci. 

4)alkoxy; (Ci.3)fluoroalkyl; (Ci_3)fluoroalkoxy; halogen; cyano; (Ci-3)a!koxy-(C-M)alkyl; 

(C-t-3)aikoxy-(C24)alkoxy; hydroxy; hydroxy-(Ci.4)alkyl; 5-membered heteroaryi; and 

heterocyclyi, wherein the heterocyclyi is a 5- to 7-membered mono-cyclic saturated 

ring containing one or two nitrogen atoms, wherein said heterocyclyi is optionally 

substituted on a nitrogen having a free valency with (Ci^)a!kyl; or 

• 5- or 6-membered heteroaryi, wherein said heteroaryi independently is 

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

independently selected from the group consisting of (Chalky!; (Ci.4)alkoxy; (Ci-

3)f|uoroalkyl; (Ci-3)fluoroalkoxy; halogen; cyano; (Ci.3)alkoxy-(C14)alkyI; (Ci.3)alkoxy-

(C24)alkoxy; hydroxy; -CO-(C1,4)alkoxy; hydroxy-(C1.4)alkyl; -(C1.3)alkylene~NR10R11 

wherein R10 and R11 independently represent (C1.3)alkyi; phenyl; and heterocyclyi, 

wherein the heterocyclyi is a 5- to 7-membered mono-cyclic saturated ring 

containing one or two nitrogen atoms, wherein said heterocyclyi is optionally 

substituted on a nitrogen having a free valency with (Chalky!; or 

» 9- or 10-membered heteroaryi, wherein said heteroaryi independently is 

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

independently selected from the group consisting of (Chalky!; (Ci_4)aikoxy; (Ci. 
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3)fluoroalkyl; (Ci.3)fluoroalkoxy; halogen; cyano; (Ci_3)alkoxy-(Ci-4)alkyl; (Ci-3)alkoxy-

(C24)alkoxy; hydroxy; and hydroxy-(Ci.4)alkyl; or 

® 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein said heterocyclyi 

consists of a phenyl or 6-membered heteroaryi ring (especially a phenyl or pyridine 

ring) which is fused to a 5- or 6-membered saturated or partially unsaturated non-

aromatic ring containing one nitrogen atom, and optionaily one further heteroatom 

selected from the group consisting of oxygen and nitrogen; wherein said heterocyclyi 

is attached to the rest of the moiecule through said non-aromatic nitrogen atom; 

wherein said heterocyclyi group is unsubstituted, or mono-, di- or tri-substituted, 

wherein the substituents are independently selected from (Ci^)alkyl, (C1.4)alkoxys 

halogen and oxo; or 

s 9-membered partially aromatic bicyclic heterocyclyi; wherein said heterocyclyi 

consists of a pyrazole or imidazole ring which is fused to a 6-membered saturated or 

partially unsaturated non-aromatic ring containing one or two heteroatoms 

independently selected from the group consisting of oxygen and nitrogen; wherein 

said heterocyclyi is attached to the rest of the molecule through an aromatic nitrogen 

atom of said pyrazole or imidazole ring; wherein said heterocyclyi group is 

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

independently selected from (C1.4)alkyl, and oxo; or 

e 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein said heterocyclyi 

consists of a phenyl or 6-membered heteroaryi ring (especially a phenyl, or pyridine 

ring) which is fused to a 5- or 6-membered saturated or partially unsaturated non-

aromatic ring containing one or two heteroatoms independently selected from the 

group consisting of oxygen, sulphur and nitrogen; wherein said heterocyclyi is 

attached to the rest of the molecule through an aromatic carbon atom; wherein said 

heterocyclyi group is unsubstituted, or mono-, or di-substituted, wherein the 

substituents are independently selected from (C1.4)alkyl, (C^alkoxy, halogen and 

oxo. 
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3) in a third embodiment, the present invention relates to compounds of Formula (i) which 

are also compounds of Formula (111) 

wherein 

ring A represents a benzene, pyridine, or pyrimidine ring; 

(R1)n represents one or two optional substituents each independently selected from the 

group consisting of (Chalky!; methoxy; trifluoromethyl; trifluoromethoxy; haiogen; cyano; 

cyclopropyl optionally mono-substituted with hydroxy; methoxy-ethoxy; hydroxy-(Ci.2)alkyl; 

hydroxy-ethoxy; hydroxy; methyl-sulfonyl; phenyl; 5-membered heteroaryi selected from 

triazolyl, and oxadiazolyl which is optionally substituted with methyl; -CO-methyl; 

-CO-methoxy; -(CH2)q-NR6R7, wherein R6 and R7 independently represent hydrogen or 

methyi; and q represents the integer 0, 1, or 2; -0-(azetidin-3-yi); and -(CH2)r-heterocyciyl, 

wherein r represents the integer 0, 1 or 2, and wherein the heterocyclyi is independently 

selected from pyrroiidinyl, piperidinyl, morphoiinyl, piperazinyl, and tetrahydropyranyl, and 

wherein said heterocyclyi is optionally substituted with one substituent independently 

selected from methyl, methoxy, and oxo; 

R2 represents hydrogen, methyl, or 2-methoxy-ethyi; 

R3 represents hydrogen, methyl, ethyl, trifluoromethyl; chloro; bromo; cyclopropyl; oxetanyl; 

hydroxy-(C1.2)aikyi; -(CH2)-N(CH3)2; or phenyl, which is unsubstituted, or mono-substituted 

wherein the substituent is selected from the group consisting of methyl; methoxy; and 

fluoro; (especially R3 represents hydrogen or trifluoromethyl; notably trifluoromethyl); 

R4 represents hydrogen; and R4' represents hydrogen, methyl, ethyl, methoxy-methyl, or 

dimethylamino-methyl; or both R4 and R4' represent methyl; and 

Rs represents aryl or 5-, 6-, 9, or 10-membered heteroaryi, wherein said aryl or heteroaryi 

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

independently selected from the group consisting of unsubstituted, or mono-, di-, or tri-

substituted, wherein the substituents are independently selected from the group consisting 

R4 H R4' 

Formula (III) 
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of methyl; methoxy; trifluoromethyl; halogen; cyano; hydroxy-methyl; -CH2-N(CH3)2; phenyl; 

and piperidin-4-yi optionally substituted on the nitrogen with methyl; 

or R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein said 

heterocyclyi consists of a phenyl, pyridine, pyrazole or imidazole ring which is fused to a 5-

or 6-membered saturated or partially unsaturated non-aromatic ring containing one or two 

heteroatoms independently selected from the group consisting of oxygen and nitrogen; 

wherein said heterocyclyi is unsubstituted, or mono-, di- or tri-substituted, wherein the 

substituents are independently selected from methyl, halogen and oxo. 

4) In a fourth embodiment, the present invention relates to compounds of Formula (I) which 

are also compounds of Formula (IV) 

wherein 

X represents CH, or (especially) N; 

(R1)n represents one or two optional substituents each independently selected from the 

group consisting of (Ci_4)alkyl; (Ci.4)alkoxy; (C1.3)fluoroalkyl; (C1_3)fiuoroalkoxy; halogen; 

cyano; (C3_6)cycloalkyl; (C1.3)aikoxy-(C1^)alkyl; (C1.3)alkoxy-(C2-4)alkoxy; hydroxy-(C1.4)a!kyi; 

hydroxy-(C2_4)alkoxy; hydroxy; (C1_4)aikyl-sulfony!; and phenyl; 

R2 represents hydrogen, (Ci-4)alkyi, (Ci.3)fluoroalkyl; (Ci.3)alkoxy-(C2.4)alkyi; or hydroxy-

(C2-4)alkyl; 

R3 represents hydrogen, (C-i^alkyl, (C1.4)alkoxy; (Ci.3)fluoroalkyl; halogen; (C3.6)cycloaikyi, 

wherein optionally one ring carbon atom may be replaced by oxygen; (C-i-3)alkoxy-

(Cr4)alkyl; hydroxy-(Ci.4)alkyl; or 5- or 6-membered monocyclic heteroaryi or phenyl, 

wherein said 5- or 6-membered monocyclic heteroaryi or phenyl independently is 

unsubstituted, mono-, or di-substituted wherein the substituents are independently selected 

from the group consisting of (C1.4)alkyi; (C1_4)alkoxy; (C1.3)fluoroalkyl; (Ci_3)fluoroalkoxy; 

halogen; and cyano; 

u 1 
R5 

Formula (iV) 
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R4 and R4' independently represent hydrogen, (C1.4)alkyl, (C1.3)alkoxy-(Ci^)alkyl; or R4 and 

R4 together form a bridge -(CH2)m-, wherein m represents the integer 1 or 2; 

p represents the integer 1, or 2; and 

R5 represents aryl or 5- to 10-membered heteroaryi, wherein said aryl or heteroaryi 

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

independently selected from the group consisting of (Chalky!; (C^alkoxy; 

(Cr3)fluoroalkyl; (Ci-3)fluoroalkoxy; halogen; cyano; (C1-3)aikoxy-(C1-4)alkyl; (Ci_3)alkoxy-

(C2-4)alkoxy; hydroxy; 

or R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein said 

heterocyclyi is a phenyl or 6-membered heteroaryi ring (especially a phenyl or pyridine ring) 

which is fused to a 5- or 6-membered saturated or partially unsaturated non-aromatic ring 

containing one or two heteroatoms independently selected from the group consisting of 

oxygen, sulphur and nitrogen; wherein said heterocyclyi is unsubstituted, or mono-, or di-

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

(Cr4)alkoxy, halogen and oxo. 

5) In a fifth embodiment, the present invention relates to compounds of Formula (I) which 

are also compounds of Formula (V) 

• X represents N; and R4 and R4 both represent hydrogen; or 

® X represents N; and R4 and R4 both represent methyl; or 

® X represents N; R4 represents hydrogen; and R4 represents methyl. 

(R1)n represents one or two optional substituents each independently selected from the 

group consisting of (Ci-4)alkyi; (Ci-4)alkoxy; (Ci_3)fluoroalkyl; (Ci.3)fluoroalkoxy; halogen; 

cyano; (C3.5)cycloalkyl; (Ci-3)alkoxy-(Ci4)alkyl; (Ci.3)alkoxy-(C2-4)alkoxy; hydroxy-(Ci_4)alkyl; 

hydroxy-(C2-4)alkoxy; hydroxy; (Ci_4)alkyl-sulfonyi; and phenyl; 

Formula (V) 

wherein 
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R2 represents hydrogen, or (C1_4)aikyl; and 

e R5 represents 5- to 10-membered heteroaryi, wherein said heteroary! independently 

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

independently selected from the group consisting of (C1^)alkyi; (C1.4)alkoxy; (C-i. 

3)fluoroalkyl; (C1.3)fluoroalkoxy; halogen; cyano; (C1.3)a[koxy-(Ci^)alkyl; (Ci.3)alkoxy-

(C2-4)alkoxy; and hydroxy; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi is attached to the rest of the molecule through a non-aromatic 

nitrogen atom; wherein said heterocyclyi group is unsubstituted, or mono-, or di-

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

4)alkoxy, halogen and oxo; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi is attached to the rest of the molecule through an aromatic carbon 

atom; wherein said heterocyclyi group is unsubstituted, or mono-, or di-substituted, 

wherein the substituents are independently selected from (C1_4)alkyls (C1.4)alkoxy, 

halogen and oxo. 

Definitions provided herein are intended to apply uniformly to the compounds of formulae 

(I), (II), (III) (IV) and (V) as defined in any one of embodiments 1) to 47), and, mutatis 

mutandis, throughout the description and the claims unless an otherwise expressly set out 

definition provides a broader or narrower definition. It is weil understood that a definition or 

preferred definition of a term defines and may replace the respective term independently of 

(and in combination with) any definition or preferred definition of any or all other terms as 

defined herein. 

The compounds of Formula (I) as defined in any one of embodiments 1) to 47), may contain 

one or more stereogenic or asymmetric centers, such as one or more asymmetric carbon 

atoms. The compounds of Formula (I) as defined in any one of embodiments 1) to 47), may 

thus be present as mixtures of stereoisomers or in stereoisomerically enriched form, 

preferably as pure stereoisomers. Mixtures of stereoisomers may be separated in a manner 

known to a person skilled in the art. 

The term "enriched", for example when used in the context of enantiomers is understood in 

the context of the present invention to mean especially that the respective enantiomer is 

present in a ratio (mutatis mutandis: purity) of at least 70:30, and notably of at least 90:10 

(mutatis mutandis: purity of 70% / 90%) with respect to the respective other enantiomer. 

Preferably the term refers to the respective essentially pure enantiomer. The term 

"essentially", for example when used in a term such as "essentially pure" is understood in 

the context of the present invention to mean especially that the respective stereoisomer / 
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composition / compound etc. consists in an amount of at least 90, especially of at least 95, 

and notably of at least 99 per cent by weight of the respective pure stereoisomer / 

composition / compound etc.. 

In another aspect, there is provided a pharmaceutical composition comprising, as active 

5 principle, a compound of Formula (!) as disclosed herein; or a pharmaceutical^ acceptable 

salt thereof, and at least one therapeutically inert excipient. 

In another aspect, there is provided a compound as disclosed herein, or a pharmaceutical^ 

acceptable salt thereof, for use as a medicament. 

In another aspect, there is provided use of a compound as disclosed herein, or a 

10 pharmaceuticaliy acceptable salt thereof, in the preparation of a medicament for the 

prevention or treatment of a disease selected from the group consisting of autoimmune 

disorders, inflammatory diseases, infectious diseases, transplant rejection, fibrosis, 

neurodegenerative disorders and cancer. 

In this patent application, a bond drawn as a dotted line shows the point of attachment of 

15 the radical drawn. For example, the radical drawn below 

is the 1 -methyl-1 H-benzoimidazol-2-yl group. 

In some instances, the compounds of formulae (I), (II), (lil) and (IV) may contain tautomeric 

forms. Such tautomeric forms are encompassed in the scope of the present invention. For 

20 example, in case the present compounds contain heteroaromatic aromatic rings containing 

unsubstituted ring nitrogen atoms having a free valency such as imidazolyl, 

benzoimidazolyl, or [1,2,4]-triazolyl, such rings may be present in tautomeric forms. For 

example, the group benzoimidazol-2-yl represents the tautomeric forms 1H-benzoimtdazol~ 

2-yl and 3H-benzoimidazol-2-yl. 

25 For avoidance of any doubt, the term "(R1)n representing one or two optional substituents" 

means that n represents the integer 0 (i.e. (R1)n is absent), 1 (i.e. one R1 is present), or 2 

(i.e. two R1 are present). A substituent R1 may be attached to ring A in ortho or meta 

position to one of the bridgehead atoms. In case a substituent R1 is referred to as being in 

ortho-position to one of the bridgehead atoms, this means that said substituent is attached 

30 in position 4 or 7 of, for example, a benzoimidazole moiety. Likewise, if a substituent R1 is 

referred to as being in mete-position to one of the bridgehead atoms, this means that said 

substituent is attached in position 5 or 6 of a benzoimidazole moiety. It is understood that, in 

case R2 represents hydrogen, for example, a benzoimidazoi-2-yl moiety of the present 
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compounds may be present in the tautomeric forms 1H-benzoimidazol-2-yl and 3H-

benzoimidazol-2-yl. Thus, the ortho positions 4 and 7, respectively the two meta positions 5 

and 6, of such benzoimidazol-2-yl moiety are considered identical. For example, the group 

4-methyl-1H-benzoimidazol-2-y! is understood to be the same as 7-methyMH-

5 benzoimidazol-2-yl and 4-methyl~3H-benzoimidazol-2-yl and 7-methyl-3H-benzoimidazol-2-

yl. Likewise 1H-imidazo[4,5-bjpyridin~2-y! is tautomeric to 3H-imidazo[4,5-b]pyridin-2-yl; 1H-

imidazo[4,5-cjpyridin-2-yl is tautomeric to 3H-imidazo[4,5-c]pyridin-2-yl; and 7H-purin-8-yi is 

tautomeric to 9H-purin-8-yl. 

The term "halogen" means fluorine, chlorine, or bromine, preferably fluorine or chlorine. 

10 The term "alkyl", used alone or in combination, refers to a straight or branched saturated 

hydrocarbon chain containing one to six carbon atoms. The term "(Cx.y)aikyl" (x and y each 
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being an integer), refers to an alkyl group as defined before containing x to y carbon atoms. 

For example a (Ci.4)alkyl group contains from one to four carbon atoms. Examples of (Ci. 

4.)alky! groups are methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, sec.-butyl and terf.-butyl. 

Preferred are methyl and ethyl. Most preferred is methyl. For the substituents R6, R7, R8, R9, 

R10, R11, R12 and R13 the term "(C1.4)alkyl" preferably means methyl. For substituents of aryl, 

heteroaryi, or heterocyclyi groups, the term "(C-M)alkyl" preferably means methyl. 

The term "(C^alkylene", used alone or in combination, refers to a bivalent straight or 

branched saturated hydrocarbon chain containing one to three carbon atoms. Examples are 

bivalent methylene (-CH2-), ethylene (-CH2-CH2~) or propylene (-CH2- CH2-CH2-) groups. 

The term M-(CH2)m-, wherein m represents the integer 1 or 2" refers to a bivalent methylene 

(~CH2~), or ethylene (-CH2-CH2~) group. 

The term "alkoxy", used alone or in combination, refers to an a!kyl-0~ group wherein the 

aikyl group is as defined before. The term "(Cx.y)alkoxy" (x and y each being an integer) 

refers to an alkoxy group as defined before containing x to y carbon atoms. For example a 

(Ci_4)alkoxy group means a group of the formula (C1^)alkyl-0- in which the term "(Chalky!" 

has the previously given significance. Examples of (C1.4)alkoxy groups are methoxy, ethoxy, 

n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec.-butoxy and tert-butoxy. Preferred is 

methoxy. For substituents of aryl, heteroaryi, or heterocyclyi groups, the term (C-j^)alkoxy 

preferably means methoxy. 

The term "(Ci.3)fluoroaikylM refers to an alkyl group as defined before containing one to three 

carbon atoms in which one or more (and possibly all) hydrogen atoms have been replaced 

with fluorine. The term "(Cx.y)fluoroa!kyl" (x and y each being an integer) refers to a 

fluoroalkyl group as defined before containing x to y carbon atoms. For example a (C-|. 

3)fluoroalkyl group contains from one to three carbon atoms in which one to seven hydrogen 

atoms have been replaced with fluorine. Representative examples of (C1.3)fluoroalkyl 

groups include trifluoromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifIuoroethyl, and 

difluoromethyl. Preferred are (C^fluoroaikyl groups such as trifluoromethyl or 

difluoromethyl. 

The term "(C1.3)fluoroalkoxy" refers to an alkoxy group as defined before containing one to 

three carbon atoms in which one or more (and possibly all) hydrogen atoms have been 

replaced with fluorine. The term "(Cx.y)fluoroalkoxy" (x and y each being an integer) refers to 

a fluoroaikoxy group as defined before containing x to y carbon atoms. For example a (Ci_ 

3)fluoroalkoxy group contains from one to three carbon atoms in which one to seven 

hydrogen atoms have been replaced with fluorine. Representative examples of (Ci_ 

3)fluoroalkoxy groups include trifiuoromethoxy, difluoromethoxy and 2,2,2-trifluoroethoxy, 
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Preferred are (Ci)fluoroalkoxy groups such as trifluoromethoxy and difiuoromethoxy. Most 

preferred is trifluoromethoxy. 

The term "cycloalkyl", used alone or in combination, refers to a saturated carbocyciic ring 

containing three to seven carbon atoms. The term "(Cx.y)cycloalkyl" (x and y each being an 

integer), refers to a cycloalkyl group as defined before containing x to y carbon atoms. For 

example a (C3.7)cycloalkyl group contains from three to seven carbon atoms. Examples of 

cycloalkyl groups are cyclopropyl, cyclobutyi, cyclopentyl, cyclohexyl, and cycloheptyi. 

Preferred are cyclopropyl, cyclopentyl and cyclohexyl. 

The term "cycloalkyl, wherein optionally one ring carbon atom may be replaced by oxygen", 

refers to a cycloalkyl group as defined before. In addition, one ring carbon atom of said 

cycloalkyl may be replaced by an oxygen atom, such as in an oxetan-3-yl group. 

The term "cycloalkyl, optionally mono-substituted with hydroxy", refers to a cycloalkyl group 

as defined before. In addition, one ring carbon atom of said cycloalkyl may be substituted 

with a hydroxy group. An example is 1-hydroxy-cyclopropyM-yS. 

The term "aryl", used alone or in combination, means phenyl or naphthyl. The above-

mentioned aryl groups are unsubstituted or substituted as explicitly defined. 

For the substituent "R5" representing aryl, the term especially means phenyl. Such aryl 

group is unsubstituted, or mono-, di-, or tri-substitutedhydroxyl as explicitly defined. 

Especially such aryl group is unsubstituted, or mono-, di-, or tri-substituted, wherein the 

substituents are independently selected from the group consisting of (Ci_4)alkyl; (C-i_ 

4)alkoxy; (Ci.3)fluoroalkyl; (C1.3)fluoroalkoxy; halogen; cyano; (Ci-3)alkoxy-(Ci-4)alkyl; (Ci. 

3)aikoxy-(C2-4)alkoxy; hydroxy; -CO-(C^4)alkoxy; hydroxy-(Ci_4)alkyl; 5-membered 

heteroaryi; and heterocyclyi, wherein the heterocyclyi is a 5- to 7-membered mono-cyclic 

saturated ring containing one or two nitrogen atoms, wherein said heterocyclyi is optionally 

substituted on a nitrogen having a free valency with (Ci_4)alkyl (notably it is unsubstituted, or 

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

group consisting of (Ci^)alkyl; (C^alkoxy; and halogen). Examples of "R5" representing 

aryl are 2-f!uoro-4-methoxy-phenyl, naphthalen-2-yl, naphthalen-1-yi, 2-(4-methyl-piperazin~ 

1-yl)-phenyl, 2-([1,2,3]-triazo!-2-yi)-phenyl, 3-([1,2,3]-triazol-2-yl)-phenyl, and 2-(pyrazol-1-

yl)-phenyl. 

Examples of "R3" representing "phenyl which is unsubstituted, mono-, or di-substituted 

wherein the substituents are independently selected from the group consisting of (C-M)alkyl; 

(C^alkoxy; (C1.3)fluoroalkyl; (C1^)fluoroalkoxy; halogen; and cyano" are especially phenyl 

groups which are unsubstituted, or mono-substituted wherein the substituents are selected 

from the group consisting of (C^alkyl; (C1.4)alkoxy; (C1.3)fluoroalkyl; (C1.3)fluoroalkoxy; and 
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halogen (especially (Ci^)alkyl; (Ci,4)alkoxy). Examples are phenyl, 2-methylphenyl, 3-

methylphenyl, 4-methyiphenyl, 2-fiuoro-phenyl, and 2-methoxyphenyl. 

The term "heteroaryi", used alone or in combination, means a 5- to 10-membered 

monocyclic or bicyclic aromatic ring containing one to a maximum of four heteroatoms, each 

independently selected from oxygen, nitrogen and sulfur. Examples of such heteroaryi 

groups are furanyl, oxazolyl, isoxazolyl, oxadiazolyl, thiophenyl, thiazolyl, isothiazolyl, 

thiadiazolyl, pyrrolyi, imidazolyl, pyrazoiyl, triazolyl, pyridinyl, pyrimidinyl, pyridazinyl, 

pyrazinyl, indolyl, isoindolyl, benzofuranyl, isobenzofuranyl, benzothiophenyl, indazolyl, 

benzoimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzoisothiazolyl, 

benzotriazolyi, benzoxadiazolyl, benzothiadiazolyl, quinolinyi, isoquinolinyl, naphthyridinyl, 

cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, pyrrolopyridinyl, pyrazolopyridinyl, 

pyrazolopyrimidinyi, pyrrolopyrazinyl, imidazopyridinyl, imidazopyridazinyl, and 

imidazothiazolyl. The above-mentioned heteroaryi groups are unsubstituted or substituted 

as explicitly defined. 

!n case a substitutent "R1" represents "5-membered heteroaryi optionally substituted with 

(Ci-4)alkyl", the term "heteroaryi" means the above-mentioned 5-membered groups. 

Examples of such 5-membered heteroaryi groups as used for R1 are especially nitrogen 

containing 5-membered heteroaryi groups such as for example oxazolyl, isoxazoiyl, 

oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrrolyi, imidazolyl, pyrazoiyl, and triazolyl; 

wherein said groups are optionally substituted with (Chalky! (especially methyl). Especially 

such groups are oxadiazolyl optionally substituted with (C1_4)alkyi (notably [1,2,4]-oxadiazol-

3-yl optionally substituted with methyl, in particular 5-methyl-[1,2,4]-oxadiazol-3-yi), and 

triazolyl optionally substituted with (Ci^alkyl (in particular [1 H-[1,2,4]-triazol-1 -yl). 

In case "R5" represents "heteroaryi", the term means the above-mentioned groups. In one 

embodiment, the term especially refers to pyrazoiyl (especially pyrazol-1-yi), triazolyl 

(especially [1,2,4]-triazol-1-yl, [1,2,3]-triazol-1-yl, [1,2,3]-triazol-2-yl), indazolyl (especially 

indazol-1-yl, indazol-3-yl), pyrrolopyridinyl (especially pyrrolo[2,3-c]pyridin-1-yl, pyrrolo[2,3-

b]pyridin-1-yl), indolyl (especially indol-1-yl, 1H-indol-3~yl, IH-indol-4-yi), imidazopyridinyl 

(especially imidazo[4,5-c]pyridin-1-yl, imidazo[455-c]pyridin-3-yl, imidazo[4,5-b]pyridin-3-yl, 

imidazo[1,2-a]pyridin-3-yl), benzoimidazolyl (especially benzoimidazol-1-yl, benzoimidazol-

2»yl), imidazopyridazinyl (especially imidazo[1,2~b]pyridazin»2~yl), pyrazolopyridinyl 

(especially pyrazolo[3,4-b]pyridin-1-yl, pyrazolofS^-bjpyridin^-yl), pyrrolopyrazinyl 

(especially pyrrolo[2,3-b]pyrazin~5-yl); and in addition, the term refers to thiazolyl (especially 

thiazol-4-yl, thiazol-5-yl), pyridinyl (especially pyridin-3-yl, pyridine-2-yl, pyridine-4-yl), 

benzothiophenyl (especially benzo[b]thiophen-3-yl)s benzofuranyl (especially benzofuran-3-

yl), benzoisoxazoiyi (especially benzo[d]isoxazol-3-yl), quinolinyi (especially quinoiin-7-yl, 
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quinoiin-8-yi), quinoxaliny! (especially quinoxalin-6-yl); and in addition: oxadiazolyl 

(especially [1,3,4]oxadiazol-3-yl). 

In a further sub-embodiment of "R5" representing "heteroaryi", the term preferably means a 

5-membered monocyclic or a 9-membered bicyclic aromatic ring containing one to (a 

maximum of) three (especially 1 or 2) heteroatoms, wherein one of said heteroatoms is 

nitrogen, and the remaining heteroatoms, if present, are independently selected from 

oxygen, nitrogen and sulfur. In a further sub-embodiment, such heteroaryi as used for the 

substituent "R5" is preferably attached to the rest of the molecule at said nitrogen atom. 

Examples of such particular heteroaryi groups are pyrazol-1-yl, [1,2,4]-triazol~1-yi, indazol-

1 -yl, pyrrolo[2,3-c]pyridin-1-yl, pyrrolo[2,3-bjpyridin-1-yl, indol-1-yl, imidazo[4,5-c]pyridin-1-

yl, imidazo[4,5-c]pyridin-3-yl, imidazo[4,5-b]pyridin-3-yl, benzoimidazol-1-yl, pyrazolo[3,4-

b]pyridin-1-yl, pyrazolo[3,4-b]pyridin-2-yl, and pyrrolo[2,3-b]pyrazin-5-yl. The above-

mentioned heteroaryi groups as used for the substitutent "R5" are unsubstituted or 

substituted as explicitly defined. In particular, the above-mentioned heteroaryi groups are 

unsubstituted, or mono-, di-, or tri-substituted (especially unsubstituted, or mono-, or di-

substituted), wherein the substituents are independently selected from the group consisting 

of (Ci_4)alkyl; (C1.4)alkoxy; (C1.3)fluoroaikyl; (C1.3)fluoroalkoxy; halogen; cyano; (C1.3)alkoxy-

(C-i_4.)alky!; (Ci.3)alkoxy-(C2^)alkoxy; and hydroxy. In a sub-embodiment, substituents are 

selected from the group consisting of (Ci_4)alkyl; (C-|.4)alkoxy; (C1.3)fluoroafkyl; halogen; and 

cyano. In another embodiment, the substituents are selected from the group consisting of 

(Chalky! and halogen. 

Particular examples of heteroaryi groups as used for the substitutent "R5" are 3-methyl-

pyrazol-1-yl, 3,5-dimethyl-pyrazol-1-yl, 3-trifluoromethyl~pyrazol~1-yS, 3,5-dimethyl-

[1,2,4]triazol-1 -yl, indazol-1 -yl, pyrrolo[2,3-c]pyridin-1-yl, pyrrolo[2,3-b]pyridin-1-y!, 6-chloro-

pyrrolo[2,3-b]pyridin-1-yl, 7-chloro-pyrrolo[2,3-c]pyridin-1-yl, 3-chloro-pyrrolo[2,3-b]pyridin-1-

yl, 2~methyi-pyrroio[2,3-b]pyridin-1-yi, 3-methyl-pyrrolo[2,3-b]pyridin-1-yl; 6-methyl-

pyrrolo[2,3-b3pyridin-1-yl, 6-methoxy-pyrrolo[2,3-bjpyridin-1-yl: indol-1 -yl, 5-fluoro-indo!-1-yl, 

6-fluoro-indol-1-yl, 7-fluoro-indol-1-yl, 4-chloro-indol-1-yl, 2-methyl-indol-1-yl, 7-methyl-indoi-

1-yl, 3-cyano-indol-1-yl, 7-cyano-indoi-1-yl, 5-fiuoro-3-methyi-indol-1-yl, 5,6-dichioro-indoM-

yl, 4-methoxy-indol-1-yl, 5-chloro-6-methoxy-indol-1-yl, 6-trifluoromethyl-indoi-1-yl, 

imidazo[455-c]pyridin-1-yl5 imidazo[4,5-c]pyridin-3-yl, imidazo[4,5-b]pyridin-3-yl, 

pyrazolo[3,4-b]pyridin-1-yl, pyrazolo[3,4-b]pyridin-2-yl, 3-chloro~pyrrolo[2,3-b]pyrazin~5~yl, 

benzoimidazol-1-yl, 2-methyl-benzoimidazol-1-yl, and 2-trifluoromethyl-benzoimidazol-1-yl; 

and, in addition, 2-methyl-thiazol-4-yl, 2,4-dimethyl-thiazol-5-yl, 1H-indazol-3-yl, indol-3-yl, 

indol-4-yl, 5-chloro-1H-indol-3-yl, 5-fluoro-1H-indol-3-yl, 1-methyl-1H-indol-3-yl, 5-methoxy-

1 H-indol-3-yi, 5-chloro-1H-benzoimidazol-2-yl, pyridin-3-yi, 6-methoxy-benzofuran-3-yl, 

benzo[b]thiophen-3-yl, 5-chloro-benzo[b]thiophen-3-yl, benzo[d]isoxazol-3-yl. 5-methoxy-



WO 2013/114332 
17 

PCT/IB2013/050870 

benzo[d]isoxazol-3-yl, 5-methyl-benzo[d3isoxazol-3-yl, quinoxalin-6-yl, quinolin-7-yl, 

quinolin-8-yl, 2-methyl-imidazo[1,2-a3pyridin-3-yl, and 6-chloro-imidazo[1,2-b]pyridazin-2-yl. 

Further particular examples are pyrazoi-1-yl, 4-chloro-pyrazol-1-yl, 5-methyi-pyrazol-1-yl, 4-

methyl-pyrazoi-1-yl, 3-methoxycarbonyl-pyrazol-1-yl, 4-dimethylaminomethyl-3-methyl-

pyrazol-1-yl, 4-dimethylaminomethyl-3,5-dimethyl-pyrazol-1-yi5 3-pheny!~pyrazol-1~yi5 5-

phenyl-pyrazol-1-yl5 4-piperidin-4-yl-pyrazol-1-yl, 4-(1-methyl-piperidin-4-yl)-pyrazol-1-yl, 

[152s4]triazol-1 -yl, 3-bromo-[1,2,4]triazol~1-yl, 3-methyl-[1,2,4]triazoi-1-yl, 5-methyl-

[1,2?4]triazol-1-yl; 3-dimethylaminomethyl-5-methyl-[1,2,4]triazol-1-yl, [1,2!3]tria^ol-2~yl, 4-

phenyi-[1,2,3]triazol-1-yi, and 2-hydroxymethyl-pyrrolo[2,3-b]pyridin-1-yl; and, in addition, 5-

methyl-[1,3,4]oxadiazol-3-yl, S-phenyl-fl^^oxadiazoI-S-yl, 2-methyi-pyridin-5-yI, 2,6-

dimethyl-pyridin-4-yl, and 4,6-dimethyl-pyridin-2-yl. 

The term "heterocyclyi", wherein "heterocyclyi independently is a 4- to 7-membered mono­

cyclic saturated ring containing one or two heteroatoms independently selected from 

nitrogen and oxygen", as used for substituents R1, means for example azetidinyl, 

pyrrolidinyl, piperidinyi, piperazinyl, morpholinyl, and tetrahydropyran-4-yl groups; wherein 

said heterocyclyi is optionally substituted with one substituent independently selected from 

(C1^)aikyl, (C1.4)alkoxy, and oxo. Particular examples are azetidin-3-yl, pyrrolidin-1-yl, 3-

methoxy-pyrroiidin-1-yl, 2-oxo-pyrrolidin-1-yl, piperidin-4-yl, 1 -methyl-piperidin-4-yl, 

piperidin-1-yl, 4-methyI-piperazin-l-yl, morpholin-4-yl, and tetrahydropyran-4-yl. 

The term "heterocyclyi", wherein "heterocyclyi is a 5- to 7-membered mono-cyclic saturated 

ring containing one or two nitrogen atoms", as used for substituents of aromatic groups R5, 

means for example pyrrolidinyl, piperidinyi, and piperazinyl groups, notably piperidinyi and 

piperazinyl groups; wherein said heterocyclyi is optionally substituted on a nitrogen having a 

free valency with (Ci.4)alkyl (especially methyl). Particular examples are pyrrolidin-1-yl, 1-

methyl-pyrroiidin-3-yi, and notably the 6-membered heterocyciyi groups piperidin-4-yi, 1-

methyl-piperidin-4-yi, piperidin-1-yl, and 4-methyl-piperazin-1-yl. 

The term "heterocyciyi", wherein "heterocyclyi" is a "9- or 10-membered partially aromatic 

bicyclic heterocyciyi", as used for the substituent R5, means a phenyl or 5- or 6-membered 

heteroaryi ring (notabiy containing one or two nitrogen atoms) as defined before (especially 

a phenyl, pyridine, pyrazole or imidazole ring) which is fused to a 5- or 6-membered 

saturated or partially unsaturated non-aromatic ring containing one or two heteroatoms 

independently selected from the group consisting of oxygen, sulphur and nitrogen 

(especially oxygen and nitrogen). Examples of such groups comprising a phenyl or 6-

membered heteroaryi ring are 2,3-dihydro-benzofuranyl, 4H-benzo[1,3jdioxinyl, 

benzo[1,3jdioxolyl, 2,3-dihydro-benzo[1,4]dioxinyl, 2H-chromenyi, chromanyl, and 

especially the nitrogen containing groups 1,3-dihydroindol-1 -yl, 1,3-dihydro-benzoimidazol-
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1 -yl, 3H-benzooxazol-3-yl, 3,4-dihydro-1H-quinolin-1-yl, 2,3-dihydro-4H-benzo[1,4]oxazin-4-

yl, 1,3-dihydro-imidazo[4,5-b]pyridin-3-yl, and 3H-oxazoio[4,5-b]pyridine-3-yi. In addition, 

examples of such heterocyciyi comprising a 5-membered heteroaryi ring are 1,4,6,7-

tetrahydro-pyrazoio[4s3-c]pyridinyl and 4,5,6,7-tetrahydro-imidazo[4,5-c]pyridiny! groups 

such as especially 4)5,6!7-tetrahydro-pyrazo!o[4,3-c3pyridin-1-yi, 4,5,6,7-tetrahydro-

pyrazolo[4,3-c]pyridin-2-yl, 4,5,6!7-tetrahydro-imidazo[4,5-c]pyridin-3-yl, and 4,5,6,7-

tetrahydro-imidazo[4,5-c]pyridin-1-yl. For avoidance of any doubt, in case a saturated 5- or 

6-membered non-aromatic ring is fused to said phenyl or 5- or 6-membered heteroaryi ring, 

it is understood that such ring comprises the aromatic bond between the bridgehead atoms 

but no further unsaturated bond; whereas in case a partially unsaturated 5- or 6-membered 

non-aromatic ring is fused to said phenyl or 5- or 6-membered heteroaryi ring, it is 

understood that such ring comprises the aromatic bond between the bridgehead atoms and 

at least one further unsaturated bond. Preferred are those groups wherein within the above 

meaning the fused ring is saturated. 

Particular examples of fragments forming a saturated or partially unsaturated non-aromatic 

5- or 6-membered ring fused to a phenyl or a 6-membered heteroaryi ring are -(CH2)s-0-, 

wherein s represents the integer 2 or 3; -CH=CH-CH2-0-; -0-(CH2)r0-, wherein t 

represents the integer 1 or 2; -0-CH=CH-0-; and especially the nitrogen containing 

fragments -(CH2)u-N-, wherein u represents the integer 2 or 3; -(CH2)v-(CO)-N-! wherein v 

represents the integer 1 or 2; -(CO)-(CH2)2-N-; -0-(CH2)2~N~; ~N~(CO)~N-; ~0~{C0)-N-;-0-

(CH2)-(CO)-N-. In addition, a particular example of a fragment forming a saturated or 

partially unsaturated non-aromatic 6-membered ring fused to a 5-membered heteroaryi ring 

is -(CH2)2-N-(CH2)-. Especially, fragments forming a saturated or partially unsaturated non-

aromatic 5- or 6-membered ring are -(CH2)U-N-, wherein u represents the integer 2 or 3; -

(CH2)U-(CO)~N~, wherein v represents the integer 1 or 2; -(CO)-(CH2)2-N-; "0~(CH2)2~N-; ~N~ 

(CO)-N-; -0-(C0)-N~; -CKCH2MCO)-N, and, in addition, -(CH2)2-N-(CH2)~. It is weil 

understood that in the above fragments, if present, a nitrogen atom having a free valency 

may be attached to the rest of the molecule, or may be unsubstituted (i.e. it is NH) or 

substituted (especially with (C1.4)alkyl) as explicitly defined. Preferably, a heterocyclyi group 

as defined before may be attached to the rest of the molecule either through an aromatic 

carbon atom part of a phenyl or 6-membered heteroaryi ring, or through an aromatic 

nitrogen atom part of a 5-membered heteroaryi ring, or through a non-aromatic nitrogen 

atom part of said 5- or 6-membered saturated or partially unsaturated non-aromatic ring. 

In a further preferred embodiment, the term "9- or 10-membered partially aromatic bicyclic 

heterocyclyi" as used for the substituent R5 refers to a 9- or 10-membered partially aromatic 

bicyclic heterocyclyi; wherein said heterocyclyi is attached to the rest of the molecule either 

through an aromatic nitrogen atom part of a 5-membered heteroaryi ring (i.e. said 5-
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membered heteroaryi group which is fused to the 6-membered saturated or partially 

unsaturated non-aromatic ring contains at least one aromatic nitrogen atom having a free 

valency, wherein said nitrogen atom is attached through the -CH2-group to the rest of the 

molecule); or through a non-aromatic nitrogen atom (i.e. said fused 5- or 6-membered 

saturated or partially unsaturated non-aromatic ring contains at least one nitrogen atom, 

wherein said nitrogen atom is attached through the -CH2-group to the rest of the molecule; 

wherein, in a sub-embodiment, said nitrogen is preferably in alpha position to the aromatic 

ring; in a further sub-embodiment the aromatic moiety of such heterocyciyi linked through a 

non-aromatic nitrogen atom to the rest of the molecule is preferably phenyl or pyridine, 

especially phenyl). Examples of the first sort of such groups are 4,5,6,7-tetrahydro-

pyrazolo[4,3-c]pyridin-1-yl, 4,5,6,7-tetrahydro-pyrazolo[4,3-c]pyridin~2-yi, 4,5,6,7-tetrahydro-

imidazo[4,5-c]pyridin-3-yl, and 4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin~1-yl; examples of the 

latter are 1,3-dihydroindol-1-yl, 1,3-dihydro-benzoimidazoM-yl, 3H-benzooxazol-3-yl, 3,4-

dihydro-quinolin-1-yl, 2,3-dihydro-benzo[1,4]oxazin-4-yl, 1,3-dihydro-imidazo[4,5-b]pyridin-

3-yl, and 3H-oxazolo[4,5-b]pyridine~3~yl. The above mentioned heterocyclyi groups are 

unsubstituted, or mono-, di- or tri- substituted as explicitly defined. 

In case an oxo substituent is present, such oxo substituent is preferably in alpha position to 

a non-aromatic heteroatom, especially in alpha position to a non-aromatic nitrogen which is 

attached to the rest of the molecule, in case said fused 5- or 6-membered saturated or 

partially unsaturated non-aromatic ring contains two heteroatoms which are separated by 

one carbon atom (e.g. 1,3-dihydro-benzoimidazo!-1-yl, 3H-benzooxazol-3-yl, or 1,3-dihydro-

imidazo[4,5-b]pyridin-3-yl), preferably an oxo substituent is present on said separating 

carbon atom, wherein the remaining substituents, if present, are selected from (Ci-4)alkyi, 

(Ci^aikoxy, and halogen (notably (Ci_4)alkyl). 

Notably, the above mentioned heterocyclyi groups are unsubstituted, or mono- substituted 

with oxo in alpha position to a non-aromatic nitrogen which is attached to the rest of the 

molecule, or, in case a ring nitrogen atom having a free valency is present, mono-

substituted with (Ci_4)atkyl on said nitrogen atom, or di-substituted, wherein one substituent 

is oxo in alpha position to a non-aromatic nitrogen which is attached to the rest of the 

molecule, and the remaining substituent is selected from (C1_4)alkyl, (C1.4)alkoxy, and 

halogen (notably (C1_4)aikyl, especially on a nitrogen atom having a free valency), or tri-

substituted, wherein one substituent is oxo in alpha position to a non-aromatic nitrogen 

which is attached to the rest of the molecule, and the remaining substituents are both 

methyl or both fluoro in alpha position to said oxo substituent. In case said heterocyclyi 

comprises a 5-membered heteroaryi ring such groups are preferably substituted with (C-,. 

4)alkyl on a non-aromatic nitrogen atom. 



Particular examples of such heterocyclyi groups are 3H-benzooxazol-2-one-3-yl, 2,3-

dihydro-pyrrolo[2,3-b]pyridin-1-yi, 1,3-dihydro-imidazo[4,5-b]pyridin-2-one-3-yl, 1,3-dihydro-

benzoimidazol-2-one-1-yl, 3-methyl-1,3-dihydro-benzoimidazol-2-one-1-yl, 2,3-dihydro-

indol-1-yl, 1,3-dihydro-indol-2-one-1-yl, 2,3-dihydro-benzo[1,4]oxazin-4-yl, 4H-

benzo[1,4]oxazin-3-one-4-yl, 3,4-dihydro-2H-quinolin-1-yl, 3,4-dihydro-1 H-quinolin-2-one-1-

yl, arid 2,3-dihydro-1 H-quinoiin-4-one~1-yl; and, in addition, 2,3-dihydro-benzofuran-5-yl, 

4H-benzo[154]oxazin-3-one-6-yl. Further particular examples are 5-methyl-4,5,6,7-

tetrahydro-pyrazolo[4,3-c]pyridin-1-yl, 5-methyl-4,5,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-2-

yl, 5-methyl-4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-3-yl, 5-methyl~4,5,6,7-tetrahydro-

imidazo[4,5-c]pyridin-1-yl, 2-oxo-3H-oxazolo[4,5-b]pyridin-3-yl, 4-fluoro-2-oxo-3H-

benzooxazol-3-yl, 2,3-dioxo-1 H-indol-1-yl, 4-methy!-2-oxo-3H-benzooxazoi-3-yl, 3,3-

difluoro-2-oxo-1,3-dihydro-indoM -yl, and 3,3-dimethyi-2-oxo-1,3-dihydro-indoI-1-yL 

The term "cyano" refers to a group -CN. 

The term "oxo" refers to the group =0, i.e. a carbon atom substituted with oxo is a carbonyl 

group -(C=0)-. 

The term "(Cx_y)aikoxy~(CX'_y')alkyr refers to a (Cx_y)alkyl-0-(Cx._y')alkyl group wherein the alkyl 

groups are as defined before. An example is 2-methoxy-ethyi. 

The term "(Cx.y)alkoxy-(CX'.y')alkoxy'1 refers to a (Cx.y)aikyl-0-(CX'.y<)alkyi-0- group wherein the 

alkyl groups are as defined before. An example is 2-methoxy-ethoxy, 

An example of a -CO-(Ci_4)aikyl group is -CO-CH3; likewise, an example of a -CO-(Ci. 

4)alkoxy group is ; -CO-OCH3. 

Further embodiments of the invention are described hereinafter: 

6) A further embodiment of the invention relates to compounds of Formula (!) according to 

embodiments 1) or 4), wherein X represents N. 

7) Another embodiment relates to compounds according to any one of embodiments 1) to 

6), wherein (R1)n represents one or two optional substituents each independently selected 

from the group consisting of (Ci_4)alkyl; (C1.4)alkoxy; (C1.3)fluoroalkyl; (Ct_3)fluoroalkoxy; 

halogen; cyano; hydroxy; (C1.3)alkoxy-(C2-4)alkoxy; hydroxy-(Ci.4)alkyl; hydroxy~(C2-4)alkoxy; 

(Ci_4-)alkyl-suIfonyl; and phenyl. 

8) Another embodiment relates to compounds according to any one of embodiments 1) to 

6), wherein (R1)n represents one or two optional substituents (especially one optional 

substituent) each independently selected from the group consisting of (C1_4)alkyl; (C-|. 

4)alkoxy; (C1.3)fluoroalkyl; (C1.3)fluoroalkoxy; halogen; cyano; hydroxy; and hydroxy-(C1. 

4)alkyl (especially methyl, chloro, hydroxy, and hydroxymethyl). 
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9) Another embodiment relates to compounds according to any one of embodiments 1) to 

6), wherein (R1)n represents one or two optional substituents (especially one optional 

substituent) each independently selected from the group consisting of (Ci_4)alkyl; (Ci. 

4)alkoxy; halogen; hydroxy; and hydroxy-(Ci-4)alkyl (especially methyl, chioro, hydroxy, and 

h yd roxym ethyl). 

10) Another embodiment relates to compounds according to any one of embodiments 1) to 

3), or 6), wherein 

A. (R1)n is absent, or 

B. (R1)n represents one or two substituents; wherein 

® one of said substituents is attached in meta position to one of the bridgehead 

atoms of ring A, wherein such meta substituent is independently selected from 

the group consisting of (C1_4)alkyl; (Ci-4)a!koxy; (Ci.3)fiuoroalkyl; (Ci-

3)fluoroalkoxy; halogen; cyano; (C3_6)cycloalkyl optionaily mono-substituted with 

hydroxy; (C^alkoxy-fCi^Jaikyl; (C1^)a!koxy-(C2^)alkoxy; hydroxy-(C^)alkyl; 

hydroxy-(C2-4)alkoxy; hydroxy; (Ci_4)alkyl-su!fonyl; phenyl; 5-membered 

heteroaryi optionally substituted with (C1„4)aikyl; -CO-(C1_i)alkyl; ~CO-(Ci, 

4)alkoxy; -(CH2)q-NR6R7, wherein R6 and R7 independently represent hydrogen 

or (Ci.4)alkyl; and q represents the integer 0, 1, or 2; and -L-heterocyclyl, 

wherein -L- represents -O- or -(CH2)r- wherein r represents the integer 0, 1, or 

2; and the heterocyclyi independently is a 4- to 7-membered mono-cyclic 

saturated ring containing one or two heteroatoms independently selected from 

nitrogen and oxygen, wherein said heterocyclyi is optionally substituted with one 

substituent independently selected from (Ci.4)alkyl, (Ci-4)alkoxy, and oxo; 

® and the other of said substituents, if present, is attached in the other meta or in 

ortho position to the bridgehead atoms of ring A, wherein such substituent in 

meta or ortho position is independently selected from the group consisting of (C^ 

4)alkyl; (C-M)alkoxy; (C1.3)fiuoroalkyl; halogen; and cyano; or 

C. (R1)n represents one substituent; wherein said substituent is attached in ortho 

position to one of the bridgehead atoms of ring A, wherein said ortho substituent is 

selected from the group consisting of (C1_4)alkyl; (Ci.4)alkoxy; (Ci.3)fluoroalkyi; 

halogen; and hydroxy. 
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11) Another embodiment relates to compounds according to any one of embodiments 1) to 

3), or 6), wherein 

A. (R1)n is absent, or 

B. (R1)n represents one or two substituents; wherein 

s one of said substituents is attached in meta position to one of the bridgehead 

atoms of ring A, wherein such meta substituent is independently selected from 

the group consisting of (Chalky!; methoxy; trifluoromethyl; trifluoromethoxy; 

halogen; cyano; cyclopropyl optionally mono-substituted with hydroxy; methoxy-

ethoxy; hydroxy-(Ci.2)alkyl; hydroxy-ethoxy; hydroxy; methyl-sulfonyl; phenyl; 5-

membered heteroaryi selected from triazolyl, and oxadiazolyl which is optionally 

substituted with methyl; -CO-methyl; -CO-methoxy; -(CH2)q-NR6R7, wherein R6 

and R7 independently represent hydrogen or methyl; and q represents the 

integer 0, 1, or 2; -O-(azetidin-S-yl); and -(CH2)r-heterocyclyl, wherein r 

represents the integer 0, 1 or 2, and wherein the heterocyclyi is independently 

selected from pyrrolidinyl, piperidinyi, morpholinyl, piperazinyl, and 

tetrahydropyranyl, and wherein said heterocyclyi is optionally substituted with 

one substituent independently selected from methyl, methoxy, and oxo; 

® and the other of said substituents, if present, is attached in the other meta or in 

ortho position to one of the bridgehead atoms of ring A, wherein such substituent 

in meta or ortho position is independently selected from the group consisting of 

methyl; methoxy; trifluoromethyl; and halogen; or 

C. (R1)n represents one substituent; wherein said substituent is attached in ortho 

position to one of the bridgehead atoms of ring A, wherein said ortho substituent is 

selected from the group consisting of methyl; methoxy; trifluoromethyl; fluoro; chloro; 

and hydroxy. 

12) Another embodiment relates to compounds according to any one of embodiments 1) to 

3), or 6), wherein 

A. (R1)n is absent, or 

B. (R1)n represents one substituent; wherein said substituent is attached in meta 

position to one of the bridgehead atoms of ring A; wherein said meta substituent is 

independently selected from the group consisting of (C1.3)f I u o ro a I ky I; (Ci. 

3)fluoroalkoxy; halogen; (C3.6)cycloalkyl optionally mono-substituted with hydroxy; 

(C1-3)a!koxy-(C24)alkoxy; hydroxy-(Ci.4)alkyl; hydroxy-(C2-4)alkoxy; 5-membered 

heteroaryi optionally substituted with (Ci_4)aikyl; -(CH2)q-NR6R7, wherein R6 and R7 

independently represent hydrogen or (C1,4)alkyl; and q represents the integer 0, 1, or 

2; and -L-heterocyclyl, wherein -L- represents -O- or -(CH2)r- wherein r represents 

the integer 0, 1, or 2; and the heterocyclyi independently is a 4- to 7-membered 
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mono-cyclic saturated ring containing one or two heteroatoms independently 

selected from nitrogen and oxygen, wherein said heterocyclyi is optionally 

substituted with one substituent independently selected from (Ci.4)alkyl, (C^alkoxy, 

and oxo; or 

C. (R1)n represents two halogen substituents; or 

D. (R1)n represents one substituent; wherein said substituent is attached in ortho 

position to one of the bridgehead atoms of ring A, wherein said ortho substituent is 

selected from the group consisting of (Chalky!; (Ci.4)alkoxy; (C1 _3)fIuoroaIkyI; 

halogen; and hydroxy. 

13) Another embodiment relates to compounds according to any one of embodiments 1) to 

3), or 6), wherein the group 

R2 

(RX^Sf-K 
H c& 

represents N 

wherein 

• R1a, R1b, R1c and R1d all represent hydrogen; 

or 

• R1a and R1d both represent hydrogen; 

» one of R1b and R1c is selected from the group consisting of (C-M)alkyl; (Ci4)alkoxy; 

(C1.3)fluoroalkyl; (C^fiuoroaikoxy; halogen; cyano; (C3-6)cycloa!kyl optionally mono-

substituted with hydroxy; (C1.3)alkoxy-(C1.4)alkyl; (C1.3)alkoxy-(C2-4)alkoxy; hydroxy-

(Ci^)alkyl; hydroxy-(C2-4)alkoxy; hydroxy; (C^Jalkyl-sulfonyl; phenyl; 5-membered 

heteroaryi optionally substituted with (Chalky!; -CO-(C1.4)alkyi; -CO-(C-,.4)alkoxy; 

-(CH2)q-NR6R7, wherein R6 and R7 independently represent hydrogen or (C1.4)alkyl; 

and q represents the integer 0, 1, or 2; and -L-heterocyciyi, wherein -L- represents -

0- or -(CH2)r~ wherein r represents the integer 0, 1, or 2; and the heterocyclyi 

independently is a 4- to 7-membered mono-cyclic saturated ring containing one or 

two heteroatoms independently selected from nitrogen and oxygen, wherein said 

heterocyclyi is optionally substituted with one substituent independently selected 

from (C1.4)alkyl, (C1.4)aikoxy, and oxo; 

® and the other of R1b and R1c is selected from the group consisting of hydrogen, (Ci. 

4)alkyl; (C^Jalkoxy; (Ci_3)fluoroalkyi; and halogen; 
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or 
• one of R1a and R1d is halogen; and the remaining of R1a, R1b, R1c and R1d all 

represent hydrogen. 

14) Another embodiment relates to compounds according to any one of embodiments 1) to 

3), or 6), wherein the group 

R2 

V 

c£r ffr 
represents ^ ; M ; or 

wherein 

• R1a, R1b, R1c and R1d all represent hydrogen; 

or 

or 

one of R1b and R1c is selected from the group consisting of (Chalky!; methoxy; 

trifluoromethyl; trifluoromethoxy; halogen; cyano; cyclopropyl optionally mono-

substituted with hydroxy; methoxy-ethoxy; hydroxy-(C1.2)alkyl; hydroxy-ethoxy; 

hydroxy; methyi-sulfonyl; phenyl; 5-membered heteroaryi selected from triazolyl, and 

oxadiazolyl which is optionally substituted with methyl; -CO-methyi; -CO-methoxy; 

-(CH2)q-NR6R7! wherein R6 and R7 independently represent hydrogen or methyl; and 

q represents the integer 0, 1, or 2; -0-(azetidin-3-yl); and -(CH2)r-heterocyclyl, 

wherein r represents the integer 0, 1 or 2, and wherein the heterocyclyi is 

independently selected from pyrrolidinyl, piperidinyi, morpholinyl, piperazinyl, and 

tetrahydropyranyl, and wherein said heterocyclyi is optionally substituted with one 

substituent independently selected from methyl, methoxy, and oxo; 

and the remaining of R1a, R1b, R1c and R1d ail represent hydrogen 

one of R1b and R1c is selected from the group consisting of methyl; methoxy; and 

halogen; 

one of R1a and R1d, or the other of R1b and R1c is selected from the group consisting 

of methyl; methoxy; and halogen; 

and the remaining of R1a, R1b, R1c and R1d ail represent hydrogen; 

or 
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® one of R1a and R1d is selected from the group consisting of methyl; methoxy; 

trifluoromethyl; halogen and hydroxy; 

• and the remaining of R1a, R1b, R1c and R1d all represent hydrogen. 

15) Another embodiment relates to compounds according to any one of embodiments 1) to 

14), wherein R2 represents hydrogen, or (C1.4)alkyl. 

16) Another embodiment relates to compounds according to any one of embodiments 1) to 

14), wherein R2 represents hydrogen. 

17) Another embodiment relates to compounds according to any one of embodiments 1) to 

3) or 6) to 15), wherein the ring A is selected from a benzene, pyridine, or a pyrimidine ring 

such that the group 

N 

represents a benzoimidazol-2-y!, an imidazo[4,5-b]pyridin-2-yl, an imidazo[4,5-c]pyridin-2-yi, 

or a purin-8-yl group; wherein said groups independently are unsubstituted or substituted 

with R2 and / or (R1)n as explicitly defined (wherein, in a sub-embodiment, imidazo[4,5-

b]pyridin-2-y!, imidazo[4,5-c]pyridin-2-yl, and purin-8-yl groups are especially unsubstituted). 

18) Another embodiment relates to compounds according to any one of embodiments 1) to 

3), or 6), wherein the group 

R2 

N 

1 jMy-n 
\ /n —y represents a group independently selected from any one of the 

following groups A, B, C, and D: 

0-Vrfr r H=^y 

F fir F-~fi~r F>° 
H H 

.N. , 
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c. 
H 

OH .N. Y 
> 

o 
D. 

HU-i 

wherein it is understood that the above-listed benzoimidazole, imidazo[4,5-b]pyridine, 

imidazo[4,5-c]pyridine and purine moieties may be present in -tautomeric forms. 

19) Another embodiment relates to compounds according to any one of embodiments 1) to 

3), or 6), wherein the group 

n / represents a group independently selected from any one of the 

following groups A, B, and C: 

A. 

H H H 

ryu y\I F 
\=N \=N \==/ 

B. 

O" "O-N 
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c. 
H H 

/N .. rs. N 

N ^ 

wherein it is understood that the above-listed benzoimidazole, imidazo[4,5-b]pyridine and 

purine moieties may be present in tautomeric forms. 

20) Another embodiment relates to compounds according to any one of embodiments 1) to 

6), wherein the group 

R2 R2 

N N , 

r <»'. , respectively the group v Jn 

is a group selected from the group consisting of benzoimidazol-2-yl, 4-fluoro-1H-

benzoimidazoi-2-yl, 5-fluoro-1 H-benzoimidazol-2-yl, 4,5-difluoro-1H-benzoimidazol-2~yl, 5,6-

difluoro-1 H-benzoimidazol-2-yl, 5-chloro-1 H-benzoimidazol-2-yl, 5,6-dichloro-1 H-

benzoimidazoi-2-yl, 5-chloro-6-fiuoro-1 H-benzoimidazol-2-yf, 5-chloro-6-methyl-1 H-

benzoimidazo!-2-yi, 5-chloro-4-methyi-1 H-benzoimidazol-2-yl, 5-chloro-6-trifluoromethyl-1 H-

benzoimidazol-2-yi, 5-methoxy-1 H-benzoimidazol-2-yl, 7-methoxy~1 H-benzoimidazol~2~ylt 
5,6-dimethoxy-1 H-benzoimidazol-2-yl, 1-methyl-1 H-benzoimidazoi-2-yi, 4-methyl-1 H~ 

benzoimidazol-2-yl, 5-methyl-1H-benzoimidazol-2-yl, 5-ethyl-1 H-benzoimidazol-2-yl, 5-

isopropyl-1 H-benzoimidazol-2-yl, 5-tert.~butyl-1 H-benzoimidazol-2-yl, 4-trifiuoromethyl-1 H-

benzoimidazol-2-yf, 5-trifluoromethyl-1 H-benzoimidazoi-2-yi, 5-trifiuoromethoxy-1 H-

benzoimfdazol-2-yl, 4-hydroxy-1H-benzoirnidazol-2-yi, 5-cyano~1H-benzoimidazol-2~yl, 5-

methanesulfonyM H-benzoimidazoi-2-yl, 5-(2-hydroxyethoxy)-1 H-benzoimidazol-2-yl, 5-(2-

methoxy-ethoxy)-1 H-benzoimidazol-2-yS, 5-(hydroxymethyl)-1 H-benzoimidazol-2-yl, and 5-

phenyl-1 H-benzoimidazoi-2-yl. 

21) Another embodiment relates to compounds according to any one of embodiments 1) to 

20), wherein R3 represents hydrogen, (Chalky!, (C1_3)fluoroalkyl; halogen; (C3_6)cycloalkyl, 

wherein optionally one ring carbon atom may be replaced by oxygen; hydroxy-(Ci-4)alkyl; or 

phenyl, which is unsubstituted, or mono- or di-substituted wherein the substituents 

independently are selected from the group consisting of (Ci_4)a[kyla (C1.4)aikoxy, (Ci. 

3)fluoroalkyl, (Ci-3)fluoroalkoxy, halogen, and cyano (especially unsubstituted, or mono-

substituted with (Chalky! or (Ci^)aikoxy). 

22) Another embodiment relates to compounds according to any one of embodiments 1) to 

20), wherein R3 represents hydrogen, (C1^)alkyl, (C1.3)fluoroa!kyl; halogen; or (C3_ 

6)cycloalkyl, wherein optionally one ring carbon atom may be replaced by oxygen. 
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23) Another embodiment relates to compounds according to any one of embodiments 1) to 

20), wherein R3 represents hydrogen, methyi, ethyl, chloro, bromo, phenyl, 2-methyi-phenyl, 

2-methoxy-phenyl, 1-hydroxyethyl, isopropyl, trifluoromethyl, cyclopropyl, or oxetan-3-yl 

(especially hydrogen or trifluoromethyl). 

24) Another embodiment relates to compounds according to any one of embodiments 1) to 

20), wherein R3 represents trifluoromethyl. 

25) Another embodiment relates to compounds according to any one of embodiments 1) to 

24), wherein R4 and R4 independently represent hydrogen, (C1.4)alkyl, (C1.3)alkoxy-(C1. 

4)aikyl; R12R13N-(CH2)- wherein R12 and R13 independently represent (C1_3)alkyl; or R4 and 

R4 together form an ethylene bridge. 

26) Another embodiment relates to compounds according to any one of embodiments 1) to 

24), wherein 

® X represents CH, or (especially) N; p represents the integer 1, or 2 (especially p is 

1); and R4 and R4' both represent hydrogen; or 

• X represents N; p represents the integer 1; and R4 and R4' both represent (C1.4)alkyl; 

or 

• X represents N; p represents the integer 1 or 2 (especially p is 1); R4 represents 

hydrogen; and R4 represents (C1.3)alkoxy-(C1.4)alkyl; R12R13N-(CH2)-, wherein R12 

and R13 independently represent (C1„3)alkyl; or (especially) (C1.4)alkyl; or 

• X represents N; p represents the integer 1; and R4 and R4 together form an ethylene 

bridge. 

27) Another embodiment relates to compounds according to any one of embodiments 1) to 

24), wherein p represents the integer 1; and 

• X represents CH, or (especially) N: and R4 and R4 both represent hydrogen; or 

• X represents N; and R4 and R4 both represent methyl; or 

• X represents N; R4 represents hydrogen; and R4 represents methyl. 

28) Another embodiment relates to compounds according to any one of embodiments 1) to 

24), wherein p represents the integer 1; and 

• R4 and R4 both represent hydrogen; or 

« R4 represents hydrogen; and R4 represents methyl; wherein the carbon atom to 

which R4 is attached to is preferably in absolute (R)-configuration. 

29) Another embodiment relates to compounds according to any one of embodiments 1) to 

24), wherein p represents the integer 1; and 

® R4 represents hydrogen; and R4 represents methyi; wherein the carbon atom to 

which R4' is attached to is preferably in absolute (R)-configuration. 
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30) Another embodiment relates to compounds according to any one of embodiments 1), 2), 

or 4) to 29), wherein 

® R5 represents aryl, wherein said aryl is unsubstituted, or mono-, di-, or tri-

substituted, wherein the substituents are independently selected from the group 

consisting of (Chalky!; (Ci^)alkoxy; (Ci-3)fluoroalkyl; (Ci-3)fluoroalkoxy; halogen; 

cyano; (Ci.3)aikoxy-(C1^)alkyi; (Ci.3)aikoxy-(C2-4)aikoxy: and hydroxy; or 

® R5 represents 5- to 10-membered heteroaryi, wherein said heteroaryi independently 

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

independently selected from the group consisting of (C1^)alkyl; (C1.4)alkoxy; (Ci. 

3)fluoroalkyl; (Ci_3)f!uoroalkoxy; halogen; cyano; (C1.3)alkoxy-(C1^)alkyl; (C1.3)alkoxy-

(C2-4)alkoxy; and hydroxy; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi group is unsubstituted, or mono-, or di-, or tri-substituted (notably 

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

independently selected from (C1.4)aikyl, (C1.4)alkoxy, halogen and oxo. 

31) Another embodiment relates to compounds according to any one of embodiments 1), 2), 

or 4) to 29), wherein 

® R5 represents 5- to 10-membered heteroaryi, wherein said heteroaryi independently 

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

independently selected from the group consisting of (C^alkyl; (C^alkoxy; (Ci. 

3)fluoroaikyl; (Ci_3)fiuoroalkoxy; halogen; cyano; (C1.3)alkoxy-(Ci^)aikyl; (C-|.3)alkoxy-

(C2^)alkoxy; hydroxy; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyciyi; wherein 

said heterocyclyi is attached to the rest of the molecule through a non-aromatic 

nitrogen atom; wherein said heterocyclyi group is unsubstituted, or mono-, or di-, or 

tri-substituted (notabiy unsubstituted, or mono-, or di-substituted), wherein the 

substituents are independently selected from (C-M)alkyi, (Ci-^alkoxy, halogen and 

oxo; or 

• R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi is attached to the rest of the molecule through an aromatic carbon 

atom; wherein said heterocyclyi group is unsubstituted, or mono-, or di-substituted, 

wherein the substituents are independently selected from (Ci^alkyl, (Ci.4)alkoxy, 

halogen and oxo. 

32) Another embodiment relates to compounds according to any one of embodiments 1), 2), 

or 4) to 29), wherein 
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® R5 represents 5- to 10-membered heteroaryi, wherein said heteroaryi is 

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

independently selected from the group consisting of (CM)aikyi; (Ci_4)alkoxy; (Ci-

3)fluoroaikyi; halogen; and cyano; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi is attached to the rest of the molecule through a non-aromatic 

nitrogen atom; wherein said heterocyclyi group is unsubstituted, or mono-, or di-, or 

tri-substituted (notably unsubstituted, or mono-, or di-substituted), wherein the 

substituents are independently selected from (C1_4)aikylJ (C-t^)aikoxy, halogen and 

oxo (especially unsubstituted or mono-substituted with (C^alkyl or oxo). 

33) Another embodiment relates to compounds according to any one of embodiments 1), 2), 

or 4) to 29), wherein 

® R5 represents 5- or 9-membered heteroaryi, wherein said heteroaryi is a 5-

membered monocyclic or a 9-membered bicyclic aromatic ring each independently 

containing one to three heteroatoms, wherein one of said heteroatoms is nitrogen, 

and the remaining heteroatoms, if present, are independently selected from oxygen, 

nitrogen and sulfur; wherein said heteroaryi is attached to the rest of the molecule at 

said nitrogen atom; wherein said heteroaryi is unsubstituted, or mono-, or di-

substituted, wherein the substituents are independently selected from the group 

consisting of (C-M)alkyl; (Ci.4)aikoxy; (C1.3)fluoroalkyl; halogen; and cyano; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyciyi is attached to the rest of the molecule through a non-aromatic 

nitrogen atom which is in alpha position to the aromatic ring; wherein said 

heterocyclyi group is unsubstituted, or mono-, or di-, or tri-substituted (notably 

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

independently selected from (Chalky!, (Ci_4)alkoxy, halogen and oxo (especially 

unsubstituted or mono-substituted with (Ci.4)alkyi or oxo). 
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34) Another embodiment relates to compounds according to any one of embodiments 1), 2), 

or 6) to 29), wherein 

® R5 represents aryl, wherein said aryl is unsubstituted, or mono-, di-, or tri-

substituted, wherein the substituents are independently selected from the group 

consisting of (C^)alkyl; (C^alkoxy; (C-i_3)fluoroalkyl; (Ci-3)fluoroalkoxy; halogen; 

cyano; (Ci-3)alkoxy~(Ci.4)alkyl; (C1.3)alkoxy-(C2-4)alkoxy; hydroxy; hydroxy^C^aikyl; 

5-membered heteroaryi; and heterocyclyi, wherein the heterocyclyi is a 5- to 7-

membered mono-cyciic saturated ring containing one or two nitrogen atoms, 

wherein said heterocyclyi is optionally substituted on a nitrogen having a free 

valency with (Ci.4)aikyl; or 

® R5 represents 5- or 6-membered heteroaryi, wherein said heteroaryi independently 

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

independently selected from the group consisting of (C^aikyl; (C1.4)alkoxy; (C^ 

3)fluoroaikyl; (Ci.^fluoroaikoxy; halogen; cyano; (C1.3)alkoxy-(Ci4)alkyl; (Ci.3)aikoxy-

(CiM)a[koxy; hydroxy; -CO-fC^alkoxy; hydroxy-(Ci^)alkyl; -(Ci.^alkylene-NR^R11 

wherein R10 and R11 independently represent (C-t„3)alkyl; phenyl; and heterocyclyi, 

wherein the heterocyciyi is a 5- to 7-membered mono-cyclic saturated ring 

containing one or two nitrogen atoms, wherein said heterocyclyi is optionally 

substituted on a nitrogen having a free valency with (C1_4)alkyl; or 

® R5 represents 9- or 10-membered heteroaryi, wherein said heteroaryi independently 

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

independently selected from the group consisting of (C^)alkyl; (C^alkoxy; (Ci. 

3)fluoroa!kyl; (C1.3)fiuoroaikoxy; haiogen; cyano; (Ci.3)alkoxy-(C14)alkyl; (C1.3)aikoxy-

(C2^)alkoxy; hydroxy; and hydroxy-(C1.4)alkyl; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi consists of a phenyl or 6-membered heteroaryi ring (especially a 

phenyl or pyridine ring) which is fused to a 5- or 6-membered saturated or partially 

unsaturated non-aromatic ring containing one nitrogen atom, and optionally one 

further heteroatom selected from the group consisting of oxygen and nitrogen; 

wherein said heterocyclyi is attached to the rest of the molecule through said non-

aromatic nitrogen atom; wherein said heterocyciyi group is unsubstituted, or mono-, 

di- or tri-substituted, wherein the substituents are independently selected from (Cv 

4)alkyl, (C1^)alkoxy, halogen and oxo; or 

® R5 represents 9-membered partially aromatic bicyclic heterocyclyi; wherein said 

heterocyciyi consists of a pyrazole or imidazole ring which is fused to a 6-membered 

saturated or partially unsaturated non-aromatic ring containing one or two 

heteroatoms independently selected from the group consisting of oxygen and 
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nitrogen; wherein said heterocyclyi is attached to the rest of the molecule through an 

aromatic nitrogen atom of said pyrazole or imidazole ring; wherein said heterocyclyi 

group is unsubstituted, or mono-, or di-substituted, wherein the substituents are 

independently selected from (Ci.4)alkyi, and oxo; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi consists of a phenyl or 6-membered heteroaryi ring (especially a 

phenyl, or pyridine ring) which is fused to a 5- or 6-membered saturated or partially 

unsaturated non-aromatic ring containing one or two heteroatoms independently 

selected from the group consisting of oxygen, sulphur and nitrogen; wherein said 

heterocyclyi is attached to the rest of the molecule through an aromatic carbon 

atom; wherein said heterocyclyi group is unsubstituted, or mono-, or di-substituted, 

wherein the substituents are independently selected from (Chalky!, (C-M)alkoxy, 

halogen and oxo. 

35) Another embodiment relates to compounds according to any one of embodiments 1), 2), 

or 6) to 29), wherein 

® R5 represents 5-membered heteroaryi, wherein said heteroaryi contains one to three 

nitrogen atoms; wherein said heteroaryi is attached to the rest of the molecule at 

one of said nitrogen atoms; wherein said heteroaryi independently is unsubstituted, 

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

from the group consisting of (C^alkyl; (C^alkoxy; (C^fluoroalkyl; (C-i. 

3)fluoroalkoxy; halogen; cyano; (C1-3)alkoxy-(C1.4)alkyl; (C1.3)alkoxy-(C2^4)alkoxy; 

hydroxy; -CO-(Ci-4)alkoxy; hydroxy-(Ci^)alkyl; -(C1.3)alkylene-NR10R11 wherein R10 

and R11 independently represent (Ci_3)alkyi; phenyl; and heterocyclyi, wherein the 

heterocyclyi is a 5- to 7-membered mono-cyclic saturated ring containing one or two 

nitrogen atoms, wherein said heterocyciyi is optionaily substituted on a nitrogen 

having a free valency with (Ci^)aikyi; or 

• R5 represents 5- or 6-membered heteroaryi, wherein said heteroaryi contains one to 

three heteroatoms independently selected from oxygen, sulphur and nitrogen; 

wherein said heteroaryi is attached to the rest of the molecule at a ring carbon atom; 

wherein said heteroaryi independently is unsubstituted, or mono-, or di-substituted, 

wherein the substituents are independently selected from the group consisting of 

(C1_4)aikyi; (C-M)alkoxy; (C-t.3)fluoroalkyl; halogen; and phenyl; or 

® R5 represents 9- or 10-membered heteroaryi, wherein said heteroaryi contains one 

to three heteroatoms independently selected from oxygen, sulphur and nitrogen; 

wherein said heteroaryi is attached to the rest of the molecule at a ring carbon atom; 

wherein said heteroaryi independently is unsubstituted, or mono-, or di-substituted, 
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wherein the substituents are independently selected from the group consisting of 

(Ci-^aikyl; (Ci-4)alkoxy; (Ci.3)fluoroalkyl; and halogen; or 

® R5 represents 9-membered heteroaryi, wherein said heteroaryi is a bicyclic aromatic 

ring containing one to three nitrogen atoms, wherein said heteroaryi is attached to 

the rest of the molecule at one of said nitrogen atoms; wherein said heteroaryi 

independently is unsubstituted, or mono-, di-, or tri-substituted, wherein the 

substituents are independently selected from the group consisting of (Chalky!; (C% 

4)alkoxy; (Ci-3)fluoroalkyl; (C1.3)fluoroalkoxy; halogen; cyano; (Ci-3)alkoxy-(Ci-4)aikyl; 

(Ci.3)alkoxy-(C2-4)alkoxy; hydroxy; and hydroxy-(Ci-4)alkyl; or 

• R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi consists of a phenyl or 6-membered heteroaryi ring (especially a 

phenyl or pyridine ring) which is fused to a 5- or 6-membered saturated or partially 

unsaturated non-aromatic ring containing one nitrogen atom and optionally one 

further heteroatom selected from the group consisting of oxygen and nitrogen; 

wherein said heterocyclyi is attached to the rest of the molecule through said non-

aromatic nitrogen atom; wherein said heterocyciyi group is unsubstituted, or mono-, 

di- or tri-substituted, wherein the substituents are independently selected from (Ci_ 

4)alkyl, (C^alkoxy, halogen and oxo; or 

® R5 represents 9-membered partially aromatic bicyclic heterocyclyi; wherein said 

heterocyclyi consists of a pyrazole or imidazole ring which is fused to a 6-membered 

saturated or partially unsaturated non-aromatic ring containing one or two 

heteroatoms independently selected from the group consisting of oxygen and 

nitrogen; wherein said heterocyclyi is attached to the rest of the molecule through an 

aromatic nitrogen atom of said pyrazole or imidazole ring; wherein said heterocyclyi 

group is unsubstituted, or mono-, or di-substituted, wherein the substituents are 

independently selected from (C1.4)aikyl, and oxo. 

36) Another embodiment relates to compounds according to any one of embodiments 1) to 

29), wherein 

® R5 represents 5-membered heteroaryi selected from pyrazoiyl and triazolyl; wherein 

said heteroaryi is attached to the rest of the molecule at one of the aromatic nitrogen 

atoms; wherein said heteroaryi independently is unsubstituted, or mono-, di-, or tri-

substituted, wherein the substituents are independently selected from the group 

consisting of methyl; trifluoromethyl; halogen; -CH2-N(CH3)2; phenyl; and piperidin-

4-yl optionally substituted on the nitrogen with methyl [especially methyl, halogen 

and trifluoromethyl]; or 



® R5 represents 9-membered heteroaryi selected from indazolyl, pyrrolopyridinyl, 

indolyl, imidazopyridinyl, benzoimidazolyl, and imidazopyridazinyl; wherein said 

heteroaryi is attached to the rest of the molecule at one of the aromatic nitrogen 

atoms; wherein said heteroaryi independently is unsubstituted, or mono-, or di-

substituted, wherein the substituents are independently selected from the group 

consisting of methyl; methoxy; trifluoromethyl; halogen; cyano; and hydroxy-methyl; 

[especially such 9-membered heteroaryi is unsubstituted]; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi consists of a phenyl or pyridine ring which is fused to a 5-

membered saturated or partially unsaturated non-aromatic ring containing one 

nitrogen atom and optionally one further heteroatom selected from the group 

consisting of oxygen and nitrogen; wherein said heterocyclyi is attached to the rest 

of the molecule through said non-aromatic nitrogen atom; wherein said heterocyclyi 

group is unsubstituted, or mono-, di- or tri-substituted, wherein the substituents are 

independently selected from (Ci.4)alkyl, (Ci.4)alkoxy, halogen and oxo; or 

® R5 represents 9-membered partially aromatic bicyclic heterocyclyi; wherein said 

heterocyciyi consists of a pyrazole or imidazole ring which is fused to a 6-membered 

saturated or partially unsaturated non-aromatic ring containing one or two 

heteroatoms independently selected from the group consisting of oxygen and 

nitrogen; wherein said heterocyclyi is attached to the rest of the molecule through an 

aromatic nitrogen atom of said pyrazole or imidazole ring; wherein said heterocyclyi 

group is unsubstituted, or mono-, or di-substituted, wherein the substituents are 

independently selected from (C1.4)alkyl, and oxo. 

37) Another embodiment relates to compounds according to any one of embodiments 1) to 

36), wherein, in case R5 represents 5- to 10-membered heteroaryi, said heteroaryi is 

selected from the group consisting of pyrazoiyl, triazolyl, indazolyl, pyrrolopyridinyl, indolyl, 

imidazopyridinyl, benzoimidazolyl, and imidazopyridazinyl; wherein said heteroaryi is 

unsubstituted or substituted as explicitly defined (especially it is unsubstituted, or mono-, or 

di-substituted, wherein the substituents are independently selected from the group 

consisting of (C^)alkyl; (C-i^)alkoxy; (C1.3)fluoroalkyl; halogen; and cyano). 

38) Another embodiment relates to compounds according to any one of embodiments 1) to 

36), wherein, in case R5 represents 5- to 10-membered heteroaryi, said heteroaryi is 

selected from the group consisting of pyrazoiyl (especially pyrazol-1-yl), triazolyl (especially 

[1,2,4]-triazol-1-yl, [1,2,3]-triazol~1-yl, [1,2,3]-triazol-2-yl), oxadiazolyl (especially 

[1,3,4]oxadiazol-3-yl), indazolyl (especially indazol-1-yl, indazol-3-yl), pyrrolopyridinyl 

(especially pyrrolo[2,3-c]pyridin-1-yl, pyrrolo[2,3-b]pyridin-1-yl): indolyl (especially indol-1-yi, 
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IH-indol-3-yl, 1 H-indol-4-yl), imidazopyridinyl (especially imidazol/^-cjpyridin-l-yl, 

imidazo[4,5-cjpyridin-3-yi, imidazo[4,5-b]pyridin-3-yl, imidazo[1,2-a]pyridin-3-y[), 

benzoimidazolyl (especially benzoimidazol-1-yl, benzoimidazol-2-yl), imidazopyridazinyl 

(especially imidazo[1,2-b]pyridazin-2-yl), pyrazolopyridinyl (especially pyrazolo[3,4-

b]pyridin-1-y!, pyrazoio[3,4-b]pyridin-2-yl), pyrrolopyrazinyl (especially pyrroio[2,3-b]pyrazin-

5-yl); and in addition, the term refers to thiazolyl (especially thiazol-4-yl, thiazol-5-yl), 

pyridinyl (especially pyridin-3-yl, pyridine-2-yl, pyridine-4-yl), benzothiophenyl (especially 

benzo[b]thiophen-3-yl), benzofuranyl (especially benzofuran-3-yl), benzoisoxazoiyi 

(especially benzo[d]isoxazol-3-yl), quinolinyi (especially quinolin-7-yl, quinoiin-8-yl), and 

quinoxalinyl (especially quinoxalin-6-yl); wherein said heteroaryi is unsubstituted or 

substituted as explicitly defined (especially it is unsubstituted, or mono-, or di-substituted, 

wherein the substituents are independently selected from the group consisting of (C1.4)alkyl; 

(C1^)alkoxy; (C1.3)fluoroalkyl; halogen; and cyano). 

39) Another embodiment relates to compounds according to any one of embodiments 1) to 

36), wherein, in case R5 represents 5- to 10-membered heteroaryi, said heteroaryi is 

independently selected from any one of the following groups A, B, C, and D: 

A. 3-methyi-pyrazo!-1-yl, 3,5-dimethyl~pyrazol-1-yl, 3-trifluoromethyi-pyrazol-1-yi, 3,5-

dimethyl-[1,2:4]triazol-1-yl, indazol-1-yl, pyrro!or253-c]pyridin~1 -yl, pyrro!o[2,3-b]pyridin-1-

yl, 6-chloro-pyrrolo[2,3-b]pyridin-1-yl, 7-chloro-pyrroio[2,3-c]pyridin-1-yl, 3-chloro-

pyrrolo[2,3-b]pyridin-1-yl, 2-methyl-pyrrolo[2!3-b]pyridin-1-yl, 3~methyl~pyrrolo[2,3~ 

b]pyridin-1-yl, 6-methyi-pyrrolo[2,3-b]pyridin-1~yl, e-methoxy-pyrrolo^^-bjpyridin-l-yl, 

indoi-1-yl, 5-fluoro-indoM-yS, 6-fiuoro-indoM-yl, 7-fluoro-indol-1-yl, 4-chloro-indol-1-yl, 2-

methyl-indol-1-yl, 7-methyl-indol-1-yl, 3-cyano-indol-1~yl, 7-cyano-indol-1-yl, 5-fluoro-3-

methyl-indol-1-yl, 5,6-dichloro-indol-1-yl, 4-methoxy-indol-1-yl, 5-chloro-6-methoxy-indol-

1 -yl, 6-trifluoromethyl-indoM-yi, imidazo[4,5-c]pyridin-1-yl, imidazo[4,5-c]pyridin-3-yi, 

imidazo[4,5-b]pyridin~3-yl, pyrazolo[3,4-b]pyridin-1-yi, pyrazolo[3,4-b3pyridin-2-yl, 3-

chloro-pyrrolo[2,3-b]pyrazin-5-yl, benzoimidazol-1-yl, 2-methyi-benzoimidazol-1-yl5 2-

trifluoromethyl-benzoimidazol-1-yl; 

B. pyrazol-1-yl, 4-chloro-pyrazol-1-yl, 5-methyl-pyrazot~1-yl, 4-methyi-pyrazol-1-yl, 3-

methoxycarbonyi-pyrazol-1-yl, 4-dimethylaminomethyl-3-methyl-pyrazol-1-yls 4-

dimethylaminomethyl-3,5-dimethyl-pyrazol-1-yl, 3-phenyl-pyrazol-1-yi, 5-phenyl-pyrazol-

1 -yl, 4-piperidin-4-yl-pyrazol-1-yl, 4-(1-methyl-piperidin-4-yl)-pyrazoM-yL [1,2,4]triazol-1-

yl, 3~bromo-[1,2,4]triazol-1-yl, 3-methyl-[1,2,43triazol-1-yl, 5-methyi-[1,2,4]tnazol-1-yl, 3~ 

dimethylaminomethyl-5-methyl-[1,2a4]triazol-1 -yl, [1,2,3]triazoi-2-yl, 4-phenyl-

[1,2,3]triazol-1-yl, 2-hydroxymethyi~pyrrolo[2,3-b]pyridin-1-yl; 

C. 5-methyl-[1,3,4]oxadiazol-3-yl, S-phenyl-fl^^oxadiazol-S-yl, 2-methyi-pyridin-5-yl, 2,6-

dimethyl-pyridin-4-yl, 4,6-dimethyl-pyridin-2-yl; 
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D. 2-methyl-thiazol-4-yl, 2f4-dimethyl-thiazol-5-yl, 1 H-indazol-3-yl, indol-3-yl, indol-4-yl, 5-

chloro-1H-indol-3-yl, 5-fluoro-1 H-indol-3-yl, 1-methyl-1H-indol-3-yl, 5-methoxy-1 H-indol-

3-yl, 5-chloro-1 H-benzoimidazol-2-yl, pyridin-3-yl, 6-methoxy-benzofuran-3-yl, 

benzo[b]thiophen-3-yi, 5-chloro-benzo[b]thiophen-3-yl, benzo[d]isoxazol-3-yl. 5-

methoxy-benzo[d]isoxazol-3-yi, 5-methyl-benzo[d]isoxazol-3-yl, quinoxalin-6-yl, quinolin-

7-yl, quinolin-8-yi, 2-methy!-imidazo[1,2-a]pyridin-3-yl, 6-chioro-imidazo[1,2-b]pyridazin-

2-yl. 

40) Another embodiment relates to compounds according to any one of embodiments 1) to 

39), wherein, in case R5 represents 9- or 10-membered partially aromatic bicyclic 

heterocyclyi, said heterocyciyi is selected from the group consisting of 1,3-dihydroindoM-y!, 

1,3-dihydro-benzoimidazoi-1-yl, 3H-benzooxazol-3-yl, 3,4-dihyd ro-1 H-quinolin-1-yL 3,4-

dihydro-4H-benzo[1,4]oxazin-4-yi, and 1,3-dihydro-imidazo[4,5-b]pyridin-3-yl; wherein said 

heteroaryi is unsubstituted or substituted as explicitly defined [especially it is unsubstituted, 

or mono-, or di-substituted, wherein the substituents are independently selected from (Ci. 

4)alkyi, (Ci^)alkoxy, halogen and oxo (notably unsubstituted, or mono-, or di-substituted, 

wherein the substituents are independently selected from (Ci-4)alkyl and oxo; wherein an 

oxo substituent, if present, is in alpha position to the nitrogen which is attached to the rest of 

the molecule)]. 

41) Another embodiment relates to compounds according to any one of embodiments 1) to 

39), wherein, in case R5 represents 9- or 10-membered partially aromatic bicyclic 

heterocyclyi, said heterocyclyi is selected from the group consisting of 1,3-dihydroindoi-1-yl, 

1,3-dihydro-benzoimidazol-l-yl, 3H-benzooxazol-3-yl, 3;4-dihydro-1 H-quinolin-1 -yl, 3,4-

dihydro-4H-benzo[1,4]oxazin-4-yl, and 1,3-dihydro-imidazo[4,5-b]pyridin-3-y!; wherein said 

heteroaryi is unsubstituted or substituted as explicitly defined [especially it is unsubstituted, 

or mono-substituted with oxo in alpha position to the nitrogen which is attached to the rest 

of the molecule, or di-substituted, wherein one substituent is oxo in alpha position to the 

nitrogen which is attached to the rest of the molecule, and the remaining substituent is 

selected from (C1_4)aikyl5 (C1^)alkoxyJ and halogen (notably (C^alkyi)]. 

42) Another embodiment relates to compounds according to any one of embodiments 1) to 

39), wherein, in case R5 represents 9- or 10-membered partially aromatic bicyclic 

heterocyclyi, said heterocyciyi is selected from the group consisting of 3H-benzooxazol-2-

one-3-yS, 2,3-dihydro-pyrrolo[2,3-b]pyridin-1-yl, 1,3-dihydro-imidazo[4,5-b]pyridin-2-one-3-yl, 

1,3-dihydro-benzoimidazol-2-one-1-yS, 3-methyl-1,3-dihydro-benzoimidazol-2~one-1-yl, 2,3-

dihydro-indol-1-yl, 1,3-dihydro-indoi-2-one-1-yl, 2,3-dihydro-benzo[1,4]oxazin-4-yl, 4H-

benzo[1,4]oxazin-3-one-4-yl, 3,4-dihydro-2H-quinolin-1-yi, 3,4-dihydro-1 H-quinolin-2-one-1-



yl, 2,3-dihydro-1H-quinoiin-4-one-1-yl, 2,3~dihydro-benzofuran-5-yi, and 4H-

benzo[1,4]oxazin-3-one-6-yf. 

43) Another embodiment relates to compounds according to any one of embodiments 1) to 

39), wherein, in case R5 represents 9- or 10-membered partially aromatic bicyclic 

heterocyclyi, said heterocyclyi is selected from the group consisting of 1,3-dihydroindoi-1-yl, 

1,3-dihydro-benzoimidazol-1-yl, 3H-benzooxazol-3-yl, 3,4-dihydro-1 H-quinolin-1 -yl, 3,4-

dihydro-4H-benzo[1,4]oxazin-4-yi, IS-dihydro-imidazo^^-bjpyridin-S-yl, 4,5,6,7-tetrahydro-

pyrazolo[4,3-c]pyridin-1-yi, 4J5,6,7-tetrahydro-pyrazolo[4,3~c]pyridin-2-yl, 4,5,6,7-tetrahydro-

imidazo^^-cjpyridin-S-yl, and 4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-1-yl; wherein said 

heteroaryi is unsubstituted or substituted as explicitly defined [especially it is unsubstituted, 

or mono- substituted with oxo in alpha position to the nitrogen which is attached to the rest 

of the molecule, or di-substituted, wherein one substituent is oxo in alpha position to the 

nitrogen which is attached to the rest of the molecule, and the remaining substituent is 

selected from (Chalky!, (Ci^aikoxy, and halogen (notably (Ci.4)alkyl)3. 

44) Another embodiment relates to compounds according to any one of embodiments 1) to 

39), wherein, in case R5 represents 9- or 10-membered partially aromatic bicyclic 

heterocyclyi, said heterocyclyi is independently selected from any one of the following 

groups A and B: 

A. 3H-benzooxazol-2-one-3-yl, 2,3-dihydro-pyrrolo[2!3-b]pyridin-1-yl, 1,3-dihydro-

imtdazo[4,5-b]pyridin-2-one-3-yi, 1,3-dihydro~benzoimidazol-2-one-1-yl, 3-methyl-1,3-

dihydro~benzoimidazol-2-one-1-yl, 2,3-dihydro-indoM-yl, 1}3-dihydro-indol-2-one-1-yl, 

2,3-dihydro-benzo[1 (4]oxaztn-4-yl, 4H-benzo[1,4]oxazin-3-one~4~yl, 3,4-dihydro-2H-

quinolin-1 -yl, 3,4-dihydro-1H-quinolin-2-one-1-yl, 2,3-dihyd ro-1 H-quinolin-4-one-1-yl, 

2,3-dihydro-benzofuran-5-yl, 4H-benzo[1,4]oxazin-3-one-6-yi; 

B. S-methyM^^J-tetrahydro-pyrazolo^^-cjpyridin-l-yl, 5-methyl-4,5,6,7-tetrahydro-

pyrazolo^^-cjpyridin^-yl, S-methyl^^^J-tetrahydro-imidazo^^-clpyridin-S-yl, and 5-

methyi-4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-1-y!, 2-oxo-3H-oxazolo[4,5-b]pyridin-3-yL 

4-fluoro-2-oxo-3H-benzooxazol-3-yi, 2,3-dioxo-1H-indol-1-yi, 4-methyl-2-oxo-3H-

benzooxazo!-3-yl, 3,3-difluoro-2-oxo-1,3-dihydro-indol-1-yl, 3,3-dimethyl-2-oxo-1,3-

dihydro-indoi-1-yl. 



WO 2013/114332 
38 

PCT/IB2013/050870 

45) Another embodiment relates to compounds according to any one of embodiments 1) to 

29), wherein R5 represents a group independently selected from any one of the following 

groups A, B, C, and D: 

A. 
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46) Another embodiment relates to compounds according to any one of embodiments 1) to 

29), wherein R5 represents a group selected from the group consisting of: 

wherein each of the above groups (and among these, especially the heteroaryi groups) may 

optionally be mono-substituted with chloro. 

47) The invention, thus, relates to compounds of the formula (I) as defined in embodiment 

1), compounds of the formula (II) as defined in embodiment 2), compounds of the formula 

(III) as defined in embodiment 3), compounds of the formula (IV) as defined in embodiment 

4); compounds of the formula (V) as defined in embodiment 5), and to such compounds 

further limited by the characteristics of any one of embodiments 6) to 46), under 

consideration of their respective dependencies; to pharmaceutical^ acceptable salts 

thereof; and to the use of such compounds as medicaments especially in the treatment of 

disorders relating to a dysfunction of the CXCR3 receptor or dysfunction of Iigands 

signalling through CXCR3, such as especially autoimmune disorders, inflammatory 

diseases, infectious diseases, transplant rejection, fibrosis, neurodegenerative disorders 

and cancer. Especially the following embodiments relating to the compounds of formulae (i), 

(II), (III), (IV), and (V) are thus possible and intended and herewith specifically disclosed in 

individualized form: 

1, 6+1, 13+1, 13+6+1, 16+1, 16+6+1, 16+13+1, 16+13+6+1, 17+1, 17+6+1, 17+13+1, 17+13+6+1, 17+16+1, 

17+16+6+1, 17+16+13+1, 17+16+13+6+1, 18+1, 18+6+1, 28+1, 28+6+1, 28+13+1, 28+13+6+1, 28+16+1, 

28+16+6+1, 28+16+13+1, 28+16+13+6+1, 28+17+1, 28+17+6+1, 28+17+13+1, 28+17+13+6+1, 28+17+16+1, 

28+17+16+6+1, 28+17+16+13+1, 28+17+16+13+6+1, 28+18+1, 28+18+6+1, 35+1, 35+6+1, 35+13+1, 

35+13+6+1, 35+16+1, 35+16+6+1, 35+16+13+1, 35+16+13+6+1, 35+17+1, 35+17+6+1, 35+17+13+1, 

35+17+13+6+1, 35+17+16+1, 35+17+16+6+1, 35+17+16+13+1, 35+17+16+13+6+1, 35+18+1, 35+18+6+1, 

35+28+1, 35+28+6+1, 35+28+13+1, 35+28+13+6+1, 35+28+16+1, 35+28+16+6+1, 35+28+16+13+1, 

35+28+16+13+6+1, 35+28+17+1, 35+28+17+6+1, 35+28+17+13+1, 35+28+17+13+6+1, 35+28+17+16+1, 

35+28+17+16+6+1, 35+28+17+16+13+1, 35+28+17+16+13+6+1, 35+28+18+1, 35+28+18+6+1, 39+1,39+6+1, 

39+13+1, 39+13+6+1, 39+16+1, 39+16+6+1, 39+16+13+1, 39+16+13+6+1, 39+17+1, 39+17+6+1, 

39+17+13+1, 39+17+13+6+1, 39+17+16+1, 39+17+16+6+1, 39+17+16+13+1, 39+17+16+13+6+1, 39+18+1, 

39+18+6+1, 39+28+1, 39+28+6+1, 39+28+13+1, 39+28+13+6+1, 39+28+16+1, 39+28+16+6+1, 

39+28+16+13+1, 39+28+16+13+6+1, 39+28+17+1, 39+28+17+6+1, 39+28+17+13+1, 39+28+17+13+6+1, 
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39+28+17+16+1, 39+28+17+16+6+1, 39+28+17+16+13+1, 39+28+17+16+13+6+1, 39+28+18+1, 

39+28+18+6+1, 39+35+1, 39+35+6+1, 39+35+13+1, 39+35+13+6+1, 39+35+16+1, 39+35+16+6+1, 

39+35+16+13+1, 39+35+16+13+6+1, 39+35+17+1, 39+35+17+6+1, 39+35+17+13+1, 39+35+17+13+6+1, 

39+35+17+16+1, 39+35+17+16+6+1, 39+35+17+16+13+1, 39+35+17+16+13+6+1, 39+35+18+1, 

39+35+18+6+1, 39+35+28+1, 39+35+28+6+1, 39+35+28+13+1, 39+35+28+13+6+1, 39+35+28+16+1, 

39+35+28+16+6+1, 39+35+28+16+13+1, 39+35+28+16+13+6+1, 39+35+28+17+1, 39+35+28+17+6+1, 

39+35+28+17+13+1, 39+35+28+17+13+6+1, 39+35+28+17+16+1, 39+35+28+17+16+6+1, 

39+35+28+17+16+13+1, 39+35+28+17+16+13+6+1, 39+35+28+18+1, 39+35+28+18+6+1, 44+1, 44+6+1, 

44+13+1, 44+13+6+1, 44+16+1, 44+16+6+1, 44+16+13+1, 44+16+13+6+1, 44+17+1, 44+17+6+1, 

44+17+13+1, 44+17+13+6+1, 44+17+16+1, 44+17+16+6+1, 44+17+16+13+1, 44+17+16+13+6+1, 44+18+1, 

44+18+6+1, 44+28+1, 44+28+6+1, 44+28+13+1, 44+28+13+6+1, 44+28+16+1, 44+28+16+6+1, 

44+28+16+13+1, 44+28+16+13+6+1, 44+28+17+1, 44+28+17+6+1, 44+28+17+13+1, 44+28+17+13+6+1, 

44+28+17+16+1, 44+28+17+16+6+1, 44+28+17+16+13+1, 44+28+17+16+13+6+1, 44+28+18+1, 

44+28+18+6+1, 44+35+1, 44+35+6+1, 44+35+13+1, 44+35+13+6+1, 44+35+16+1, 44+35+16+6+1, 

44+35+16+13+1, 44+35+16+13+6+1, 44+35+17+1, 44+35+17+6+1, 44+35+17+13+1, 44+35+17+13+6+1, 

44+35+17+16+1, 44+35+17+16+6+1, 44+35+17+16+13+1, 44+35+17+16+13+6+1, 44+35+18+1, 

44+35+18+6+1, 44+35+28+1, 44+35+28+6+1, 44+35+28+13+1, 44+35+28+13+6+1, 44+35+28+16+1, 

44+35+28+16+6+1, 44+35+28+16+13+1, 44+35+28+16+13+6+1, 44+35+28+17+1, 44+35+28+17+6+1, 

44+35+28+17+13+1, 44+35+28+17+13+6+1, 44+35+28+17+16+1, 44+35+28+17+16+6+1: 

44+35+28+17+16+13+1, 44+35+28+17+16+13+6+1, 44+35+28+18+1, 44+35+28+18+6+1, 44+39+1, 

44+39+6+1,44+39+13+1,44+39+13+6+1,44+39+16+1,44+39+16+6+1,44+39+16+13+1,44+39+16+13+6+1, 

44+39+17+1, 44+39+17+6+1, 44+39+17+13+1, 44+39+17+13+6+1, 44+39+17+16+1, 44+39+17+16+6+1, 

44+39+17+16+13+1, 44+39+17+16+13+6+1, 44+39+18+1, 44+39+18+6+1, 44+39+28+1, 44+39+28+6+1, 

44+39+28+13+1, 44+39+28+13+6+1, 44+39+28+16+1, 44+39+28+16+6+1, 44+39+28+16+13+1, 

44+39+28+16+13+6+1, 44+39+28+17+1, 44+39+28+17+6+1, 44+39+28+17+13+1, 44+39+28+17+13+6+1, 

44+39+28+17+16+1, 44+39+28+17+16+6+1, 44+39+28+17+16+13+1, 44+39+28+17+16+13+6+1, 

44+39+28+18+1, 44+39+28+18+6+1, 44+39+35+1, 44+39+35+6+1, 44+39+35+13+1, 44+39+35+13+6+1, 

44+39+35+16+1, 44+39+35+16+6+1, 44+39+35+16+13+1, 44+39+35+16+13+6+1, 44+39+35+17+1, 

44+39+35+17+6+1, 44+39+35+17+13+1, 44+39+35+17+13+6+1, 44+39+35+17+16+1, 44+39+35+17+16+6+1, 

44+39+35+17+16+13+1, 44+39+35+17+16+13+6+1, 44+39+35+18+1, 44+39+35+18+6+1, 44+39+35+28+1, 

44+39+35+28+6+1, 44+39+35+28+13+1, 44+39+35+28+13+6+1, 44+39+35+28+16+1, 44+39+35+28+16+6+1, 

44+39+35+28+16+13+1, 44+39+35+28+16+13+6+1, 44+39+35+28+17+1, 44+39+35+28+17+6+1, 

44+39+35+28+17+13+1, 44+39+35+28+17+13+6+1, 44+39+35+28+17+16+1, 44+39+35+28+17+16+6+1, 

44+39+35+28+17+16+13+1, 44+39+35+28+17+16+13+6+1, 44+39+35+28+18+1, 44+39+35+28+18+6+1, 

45+1, 45+6+1, 45+13+1, 45+13+6+1, 45+16+1, 45+16+6+1, 45+16+13+1, 45+16+13+6+1, 45+17+1, 

45+17+6+1,45+17+13+1,45+17+13+6+1,45+17+16+1,45+17+16+6+1,45+17+16+13+1,45+17+16+13+6+1, 

45+18+1, 45+18+6+1, 45+28+1, 45+28+6+1, 45+28+13+1, 45+28+13+6+1, 45+28+16+1, 45+28+16+6+1, 



WO 2013/114332 PCT/IB2013/050870 
41 

45+28+16+13+1, 45+28+16+13+6+1, 45+28+17+1, 45+28+17+6+1, 45+28+17+13+1, 45+28+17+13+6+1, 

45+28+17+16+1, 45+28+17+16+6+1, 45+28+17+16+13+1, 45+28+17+16+13+6+1, 45+28+18+1, 

45+28+18+6+1; 

2, 13+2, 16+2, 16+13+2, 17+2, 17+13+2, 17+16+2, 17+16+13+2, 18+2, 35+2, 35+13+2, 35+16+2, 

35+16+13+2, 35+17+2, 35+17+13+2, 35+17+16+2, 35+17+16+13+2, 35+18+2, 36+2, 36+13+2, 36+16+2, 

36+16+13+2, 36+17+2, 36+17+13+2, 36+17+16+2, 36+17+16+13+2, 36+18+2, 39+2, 39+13+2, 39+16+2, 

39+16+13+2, 39+17+2, 39+17+13+2, 39+17+16+2, 39+17+16+13+2, 39+18+2, 39+35+2, 39+35+13+2, 

39+35+16+2, 39+35+16+13+2, 39+35+17+2, 39+35+17+13+2, 39+35+17+16+2, 39+35+17+16+13+2, 

39+35+18+2, 39+36+2, 39+36+13+2, 39+36+16+2, 39+36+16+13+2, 39+36+17+2, 39+36+17+13+2, 

39+36+17+16+2, 39+36+17+16+13+2, 39+36+18+2, 44+2, 44+13+2, 44+16+2, 44+16+13+2, 44+17+2, 

44+17+13+2, 44+17+16+2, 44+17+16+13+2, 44+18+2, 44+35+2, 44+35+13+2,44+35+16+2, 44+35+16+13+2, 

44+35+17+2, 44+35+17+13+2, 44+35+17+16+2, 44+35+17+16+13+2, 44+35+18+2, 44+36+2, 44+36+13+2, 

44+36+16+2, 44+36+16+13+2, 44+36+17+2, 44+36+17+13+2, 44+36+17+16+2, 44+36+17+16+13+2, 

44+36+18+2, 44+39+2, 44+39+13+2, 44+39+16+2, 44+39+16+13+2, 44+39+17+2, 44+39+17+13+2, 

44+39+17+16+2, 44+39+17+16+13+2, 44+39+18+2, 44+39+35+2, 44+39+35+13+2, 44+39+35+16+2, 

44+39+35+16+13+2, 44+39+35+17+2, 44+39+35+17+13+2, 44+39+35+17+16+2, 44+39+35+17+16+13+2, 

44+39+35+18+2, 44+39+36+2, 44+39+36+13+2, 44+39+36+16+2, 44+39+36+16+13+2, 44+39+36+17+2, 

44+39+36+17+13+2, 44+39+36+17+16+2, 44+39+36+17+16+13+2, 44+39+36+18+2, 45+2, 45+13+2, 

45+16+2, 45+16+13+2, 45+17+2, 45+17+13+2,45+17+16+2,45+17+16+13+2,45+18+2; 

3, 18+3, 24+3, 24+18+3, 28+3, 28+18+3, 28+24+3, 28+24+18+3, 45+3, 45+18+3, 45+24+3, 45+24+18+3, 

45+28+3, 45+28+18+3, 45+28+24+3,45+28+24+18+3; 

4, 6+4, 7+4, 7+6+4, 16+7+4, 16+7+6+4, 20+4, 20+6+4, 24+16+7+4, 24+16+7+6+4, 24+20+4, 24+20+6+4, 

26+6+4, 26+16+7+4, 26+16+7+6+4, 26+20+4, 26+20+6+4, 26+24+16+7+4, 26+24+16+7+6+4, 26+24+20+4, 

26+24+20+6+4, 32+4, 32+6+4, 32+7+4, 32+7+6+4, 32+16+7+4, 32+16+7+6+4, 32+20+4, 32+20+6+4, 

32+24+16+7+4, 32+24+16+7+6+4, 32+24+20+4, 32+24+20+6+4, 32+26+6+4, 32+26+16+7+4, 

32+26+16+7+6+4, 32+26+20+4, 32+26+20+6+4, 32+26+24+16+7+4, 32+26+24+16+7+6+4, 32+26+24+20+4, 

32+26+24+20+6+4, 37+32+4, 37+32+6+4, 37+32+7+4, 37+32+7+6+4, 37+32+16+7+4, 37+32+16+7+6+4, 

37+32+20+4, 37+32+20+6+4, 37+32+24+16+7+4, 37+32+24+16+7+6+4, 37+32+24+20+4,37+32+24+20+6+4, 

37+32+26+6+4, 37+32+26+16+7+4, 37+32+26+16+7+6+4, 37+32+26+20+4, 37+32+26+20+6+4, 

37+32+26+24+16+7+4, 37+32+26+24+16+7+6+4, 37+32+26+24+20+4, 37+32+26+24+20+6+4, 42+32+4, 

42+32+6+4, 42+32+7+4, 42+32+7+6+4, 42+32+16+7+4, 42+32+16+7+6+4, 42+32+20+4, 42+32+20+6+4, 

42+32+24+16+7+4, 42+32+24+16+7+6+4, 42+32+24+20+4, 42+32+24+20+6+4, 42+32+26+6+4, 

42+32+26+16+7+4, 42+32+26+16+7+6+4, 42+32+26+20+4, 42+32+26+20+6+4, 42+32+26+24+16+7+4, 

42+32+26+24+16+7+6+4, 42+32+26+24+20+4, 42+32+26+24+20+6+4, 42+37+32+4, 42+37+32+6+4, 

42+37+32+7+4, 42+37+32+7+6+4, 42+37+32+16+7+4, 42+37+32+16+7+6+4, 42+37+32+20+4, 

42+37+32+20+6+4, 42+37+32+24+16+7+4, 42+37+32+24+16+7+6+4, 42+37+32+24+20+4, 

42+37+32+24+20+6+4, 42+37+32+26+6+4, 42+37+32+26+16+7+4, 42+37+32+26+16+7+6+4, 
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42+37+32+26+20+4, 42+37+32+26+20+6+4, 42+37+32+26+24+16+7+4, 42+37+32+26+24+16+7+6+4, 

42+37+32+26+24+20+4, 42+37+32+26+24+20+6+4, 46+4, 46+6+4, 46+7+4, 46+7+6+4, 46+16+7+4, 

46+16+7+6+4, 46+20+4, 46+20+6+4, 46+24+16+7+4, 46+24+16+7+6+4, 46+24+20+4, 46+24+20+6+4, 

46+26+6+4, 46+26+16+7+4, 46+26+16+7+6+4, 46+26+20+4, 46+26+20+6+4, 46+26+24+16+7+4, 

46+26+24+16+7+6+4,46+26+24+20+4,46+26+24+20+6+4; 

5, 20+5, 46+5,46+20+5. 

In the list above the numbers refer to the embodiments according to their numbering 

provided hereinabove whereas "+" indicates the dependency from another embodiment. 

The different individualized embodiments are separated by commas. In other words, 

"45+18+1" for example refers to embodiment 45) depending on embodiment 18), depending 

on embodiment 1), i.e. embodiment "45+18+1" corresponds to the compounds of 

embodiment 1) further limited by the features of the embodiments 18) and 45). 

48) Examples of compounds of Formula (I) according to embodiment 1) are selected from 

the group consisting of: 

2-Benzoimidazol-1-yl-1-{4-[4-(1H-benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazol-5-yi]-piperazin-1-yl}-2-(2-methyl-benzoimidazol-1-yl)-ethanone; 

1-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-benzoimidazol-

2-orte; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin-1-yi}-2-indol-1-yl-ethanone; 
1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(3-tnfluoromethyl-pyrazol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yt]-piperazin-1-yl}-2-(3-methyl-pyrazol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2-methyi-thiazol-4-yi)-ethanone; 

1-{4.[4.(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(6-chloro-imidazo[1,2-b]pyridazin-2-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-p!perazin-1-yl}-2-(2-methyMmidazo{1,2-a]pyridin-3-y[)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(3,5-dimethyl-[1,2,4]triazoi-1-y!)-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2,4-dimethyl-thiazoi-5-yj)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-(5-methoxy-benzo[d]isoxazol-3-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yI]-piperazin-1-yl}-2-(3,5-dimethyl-pyrazol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-y!)-thiazoi-5-yl]-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazoi-5-yl]-piperazjn-1-yi}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone; 

1»{(RH-[4-(1H-Benzoimidazoi-2-y!)4hiazol-5-yl]-2-methyl-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl]-2-methyi-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-etliyl-piperazin-1-yl}-2-pyrrolo[2,3-b}pyridiri-1-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yt)-thiazol-5-yi]-2-methoxymethyl-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-

ethanone; 
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1-{(RH-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methoxymethy!-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 

1-{(RM~[4-(4-Fiuoro-1H-benzoimidazo[-2-y[)4hiazol-5-yl]-2-methyl-piperazin-1-yl}-2~pyrrolo(2,3-b]pyridin~1-yl-

ethanone; 

1-{(R)-2-Methyl-4-[4-(4-methyi-1H-benzoimidazol-2-yl)-thiazo!-5-yl]-piperazin-1-yl}-2-pyrroio[2,3-b]pyridin-1-yl-

ethanone; 

1-{(R)-4-[4-(6-ChIoro-1H-benzoimidazol-2-yl)-thiazol-5-yl3-2-methy}-piperazirt-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-

ethanone; 

1-{(R)-4-[4-(6-tert-Butyi-1H-benzoimidazol-2-yi)-thiazol-5-yi]-2-methyl-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-

ethanone; 

1-{(R)-4-[4-(5-Methanesulfonyl-1H-benzoimidazoi-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-pyrrolo[2,3-

bjpyridin-1 -yl-ethanone; 

1-{(R)-4-[4-(5-Chioro-6-fluoro-1H-benzoimidazoi-2-y!)-thiazol-5-yi]-2-methyi-piperazin-1-yl}-2-pyrroio[2,3-

b]pyridin-1-yl-ethanone; 

1-{(R)-4-[4-(5-Chloro-6-methyl-1H-benzoimidazol-2-yl)-thiazol-5-yl3-2-methyl-piperazin-1-yl}-2-pyrrolo[2,3-

b]pyridin-1-yf-ethanone; 

1-{(R)-4-[4-(4,5-Difluoro-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-pyrrolo[2,3-b3pyridin-1-

yi-ethanone; 

1-(2-{4-[4-{4-Chloro-1H-benzoimidazol-2-yl)-thiazoi-5-yl3-piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one; 

1-(2-{4-[4-(7-Methoxy-1H-benzQfmidazol~2~yl)4hiazoi-5-yl3-piperazin-1-yl}-2-oxo-ethyi)-3-methy!-1,3-dihydro~ 

benzoimidazol-2-one; 

1-Methyl-3-(2-{4-[4-{5-methyl-1H-benz0imidaz0l-2-y!)-thiaz0l-5-yl]-piperazin-1-yl}-2"0X0-ethy()-1l3-dihydn3-

benzoimidazoi-2-one; 

1 -Methy!-3-(2-oxo~2~{4~[4-(5-trifluoromethyI-1 H-benzoimidazol-2-yt)-thiazol-5-yl3-piperazin-1 -y!}-ethyf)-1,3-

dihydro-benzoimidazol-2-one; 

1-(2-{4-[4-(5-Methoxy-1H-benzoimidazol~2-yl)-thiazol-5-y!]-piperazin-1-yi}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one; 

1-(2-{4-[4-(6-Fiuoro-l H-benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-oxo-ethyl)-3-methy(-1,3-dihydro-

benzoimidazol-2-one; 

1-(2-{4-[4-(5,6-Dichioro-1H-benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one; 

1-(2-{4-[4-(5,6-Dimethoxy-1H-benzosmidazol-2-yl)-thiazol-5-yl]-piperazin-1-yi}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one; 

1-(2-{4-[4-{6-Chioro-7-methyl-1H-benzoimidazol-2-yl)-thiazo!-5-yi]-piperazin-1-yi}-2-oxo-ethyl)-3-methy!-1,3-

dihydro-benzoimidazol-2-one; 

1 -{4-[4-(1 H-Benzo?midazol-2-yI)-2-bromo-th!azol-5-yi]-piperazin-1-y(}-2-pyrro!o[2l3-b]pyridin-1-yl-ethanone; 
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1-{4-[4-(1H-Benzoimidazol-2-yl)-2-ethy!-thiazol-5-yl]-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-2-methyl-thiazol-5-yl3-piperazin-1-yl}-2-pyrrolo[2!3-b]pyridin-1 -yl-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-2-phenyl-thiazol-5-yl]-piperazin-1-yl}-2-pyrroio[2,3-b]pyndin-1-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-2-chioro-thiazol-5-yi]-piperazin-1-yl}-2-pyrroio[2,3-b]pyridin-1 -yl-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-2-(1-hydroxy-ethyl)-thiazoi-5-yl]-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-

ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-[1,4]diazepan-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazo!-5-yl]-[1,4]diazepan-1-yt}-2-imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{(S)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone; 

1-{(S)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone' 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperidin-1-yl}-2-imidazo[4I5-b]pyndin-3-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-ethyl-piperazin-1-yl}-2-imidazo(4,5-b3pyridin-3-yi-ethanone; 

1-{(R)-4-{4-(1H-Benzoimidazol-2-yl)-2-isopropyl-thiazol-5-yl]-2-methyi-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-

yi-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-2-trifiuoromethyf-thiazol-5-y!]-2-methyl-piperazin-1-yi}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yl]-piperazin-1-yl}-2-(4-methoxy-indoI-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-(5,6-dichloro-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(6-triftuoromethyi-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yi}-2-(5-fluoro-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazo!-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(6-fluoro-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-y!)-thiazol-5-yl]-piperazin-1-y!}-2-(7-methyl-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2-methyl-indol-1-yl)-ethanone; 

1-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yt]-piperazin-1-yl}-2-oxo-ethyi)-1H-indole-3-carbonitrile; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazol-5-yl]-piperazin-1-yl}-2-(4-chloro-indol-1-yl)-ethanone; 

1-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yl]-piperazin-1-yi}-2-oxo-ethyi)-1H-indole-7-carbonitrile; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-(5-chloro-6-rnethoxy-indo!-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl3-piperazin-1-yl}-2-(5-fiuoro-3-methyi-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazol-5-yl]-piperazin-1-yl}-2-(2-trifluoromethyi-benzoimidazol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(6-chloro-pyrfolo[2,3-b]pyridin-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2-methyl-pyrroIo[2,3-b]pyridin-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-(3-methyl-pyrroio[2,3-b3pyridin-1-yl)-ethanone; 

1 -(2-{4-[4-(1 H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin-1 -yl}-2-oxo-ethyl)-1,3-dihydro-indol-2-one; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-y!j-piperazin-1-yl}-2-(6-methoxy-pyrrolo[2,3-b]pyridin-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yl]-piperazin-1-yl}-2-(6-methyi-pyrroio(2,3-b]pyridin-1-yl)-ethanone; 

3-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyl)-1,3-dihydro-imidazo[4,5-b]pyridin-2 

one; 
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1-{(2S,6R)-4-[4-(5-Ch!oro-1H-benzoimidazol-2-yl)-thiazol-5-yl3-2,6-dimethyl-piperazin-1-y!}-2-imidazo[4,5-

bjpyridin-3-yi-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yi)-2-cyc!opropyi-thiazoi-5-y!]-2-methyi-piperazin-1-yl}-2~imidazo[4,5-b]pyridin-

3-yl-ethanone; 

1-Methyl-3-(2-oxo-2-{4-[4-(64rifluoromethoxy-1H-benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-ethyi)-1,3-

dihydro-benzoimidazol-2-one; 

2~(5-{4-[2-(3-Methyl-2-oxo-2,3-dihydro-benzoimidazol-1-yi)-acetyl]-piperazin-1-y!}-thiazol-4-yl)-1H-

benzoimidazole-5-carbonitrile; 

1-(2-{4-[4-(6-Hydroxymethyl-1H-benzoimidazoi-2-yi)-thiazoi-5-yl]-piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-

dihydro-benzoimidazol-2-one; 

1-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-oxo-ethyl)-3,4-dihydro-1H-quinolin-2-one; 

4-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethy!)-4H-benzo[1!4]oxazin-3-one; 

1-{(1$^R*)-3-[4-(1H-Benzoirnidazoi-2-y[)-thiazol-5-yl]-3,8-diaza-bicyclo[3.2.1]oct-8-yl}-2-imidazo[4,5-b]pyridin-

3-yi-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazot-2-yl)-2-bromo-thiazol-5-ylj-2-methyl-piperazin-1-yi}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazo!-2-yl)-2-o-tolyl-th!azoi-5-yi]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol"2-yl)-2-(2-methoxy-phenyl)-thiazol-5-yi]-2~methyl-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone; 

1-{(R)-4-[4-(6-Chloro-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-methy!-piperazin-1-yi}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 

3~(2-{(R)-4-[4~(5-Ch!oro-1H-benzoimidazol-2-yl)-thiazol-5-y!]-2-methyl~piperazin-1-yl}-2-oxo-ethyf)-3H-

benzooxazol-2-one; 

2-!midazo[4,5-b]pyridin-3-yl-1-{(R)-2-methyl-4-[4-(5-methyl-1H-benzoimidazoi-2-yi)-thiazol-5-yl]-piperazin-1-yt}-

ethanone; 

1-{(R)-4-[4-(5-tert-Butyi-1H-benzoimidazol-2-yl)-thiazoi-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-

yl-ethanone; 

1-{(R)-4-[4-(5-Chioro-6-methyl-1H-benzoimidazoi-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-imidazo[4,5-

bjpyridin-3-yl-ethanone; 

2-lmidazo[4,5~b]pyridin-3-yi-1-{(R)-4-[4-(6-isopropyl-1H-benzoimidazoi-2~yi)-thiazol-5"yi]-2-methyl-piperazin-1-

yl}-ethanone; 

1-{(R)-4-[4-(5-Chloro-6-fluoro-1H-benzoimsdazol-2-yi)-thiazol-5-yS]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone; 

1-{(R)~4-{4-(4,5-Difluoro-1 H-benzoimidazol-2-yi)-thiazoi-5-yfj-2-methyi-piperazin-1-yl}-2-imidazo[415-b]pyridin-3-

yl-ethanone; 
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1-{(R)-4-[4-(5,6-Difiuoro-1H-benzoimidazol-2-yi)-thia2ol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-

yl-ethanone; 

2-lmidazo[4,5-b]pyridin-3-yl-1-{(R)-2-methyl-4-[4-(5-trifiuoromethyl-1H-benzoimidazol-2-yi)-thiazoi-5-yl]-

piperazin-1-yl}-ethanone; 

1-{(R)-4-[4-(5-Chloro-6-trifluoromethyl-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-

imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{{R)-4-[4-(5-Chloro-4-methyl-1H-benzoimidazol-2-yi)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone; 

2-fmidazo[415-b]pyridin-3-yi-1^{R)-2-methyM-[4-{4-trifluoromethyl-1H-benzoimidazoi-2-yl)-thiazol-5-yi]-

piperazin-1-yl}-ethanone; 

1-{(R)-4-[4-(5-Fluoro-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 

1-{(R)-4-[4-(4-F!uoro-1H-benzoimidazoi-2-yl)-thiazoi-5-y!]-2-methyl-piperazin-1-y!}-2-imidazo[4,5-b]pyridin-3-y!-

ethanone; 

2-lmidazo[4,5-b]pyridin-3-yl-1-{(R)-2-methyl-4-[4-(1-methyl-1H-benzo!midazol-2-yl)-thiazol-5-yl]-piperazin-1-yi}-

ethanone; 

1-{(R)-4-[4-(6-Ethyl-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 

2-lmidazo[4,5-b]pyridin-3-yl-1-{(R)-2-methyl-4-[4-(6-phenyl-1H-benzoimidazol-2-yl)-thiazol-5-ylj-piperazin-1-yi}-

ethanone; 

1-[2-(4-{4-[5-(2-Hydroxy-ethoxy)-1H~benzoimidazol-2-ylj4hiazo!-5-yl}-piperazin-1-yl)-2-oxo-ethyj]-3-methyl-1,3-

dihydro-benzoimidazol-2-one; 

1-[2-(4-{4-[5-{2-Methoxy-ethoxy)-1H-benzoimidazo!-2-yl]-thiazol-5-yl}-piperazin-1-yi)-2-oxo-ethyl]-3-methyl-1,3-

dihydro-benzoimidazol-2-one; 

1 -(2-{(R)-4-[4-(1 H-Benzoimidazo!-2-yl)-2-trifluoromethyl-thiazo!-5-yf]-2-methyi-piperazin-1 -yl}-2-oxo-ethyl)-1,3-

dihydro-indol-2-one; 

3-(2-{{R)-4-[4-(1H-Benzoimidazol-2-yf)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-oxo-ethyl)-1,3-

dihydro-imidazo[4,5-b]pyridin-2-one; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(3,4-dihydro-2H-quinolin-1-yl)-ethanone; 

1-{4-[4-{1H-Benzoimidazol-2-yl)-thiazol-5-ylj-piperazin-1-yl}-2-(2,3-dihydro-benzo[1,4]oxazin-4-yl)-ethanone; 

1-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyi)-2,3-dihydro-1H-quinolin-4-one; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazol-5-yi3-piperazin-1-yl}-2-(7-fiuoro-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazol-5-yl]-piperazin-1-yl}-2-indazol-1 -yl-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl3~piperazin-1-yi}-2-pyridin-3-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-y!)-thiazol-5-yl]-piperazin-1-yl}-2-(2-fluoro-4-methoxy-phenyl)-ethanone; 

1-(2-{4-[4-(4-Hydroxy-1H-benzoimidazol-2-y])-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one; and 
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1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-oxetan-3-yi-thiazol-5-yi]-2-methyl-piperazin-1-y!}-2-imidazo[4,5-b]pyridin-

3-yi-ethanone. 

49) In addition to the above-listed compounds, further examples of compounds of Formula 

(I) according to embodiment 1) are selected from the group consisting of: 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-2-ethy!-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 

1-{(R)-4-[4-(5-Chloro-1H-benzoimidazol-2-yl)-2-trifluoromethy!-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-

imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-(2-fluoro-phenyl)-thiazol-5-yi]-2-methyi-piperazin-1-yl}-2-imidazo[4,5-

bjpyridin-3-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-m-toiyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 

1-{(R)-4-[4-{1H-BenzoimidazoI-2-yl)-2-p-tolyi-thiazol-5-yi]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 

1-(2-{(R)-4-[4-(1H-Benzoimidazo!-2-yl)-thiazoi-5-y!]-2-methy!-piperazin-1-yl}-2-oxo-ethyi)-3,3-dimethyl-1,3-

dihydro-indoi-2-one; 

3-(2-{(R)4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methy!-piperazin-1-yi}-2-oxo-ethyl}-4-methyl-3H-

benzooxazo!-2-one; 

3-(2~{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-thiazoi-5-yi3-2-methyi-piperazin-1-yi}-2-oxo-ethyl)-4-fluoro-3H-

benzooxazol-2-one; 

1-{(R)-4-[4-(5)6-Dimethoxy-1H-benzoimidazol-2-yl)-thiazol"5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-

3-yi-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(2-hydroxymethyl-pyrrolo[2,3-

b]pyridin-1-yI)-ethanone; 

1-{(R)-4-[4-(6-Hydroxymethyl-1H-benzoimidazol-2-yi)-2-trif]uoromethy!-thiazoi-5-yl]-2-methyl-piperazin-1-yi}-2-

imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{(R)-4-[4-(5,6-Dimethoxy-1H-benzoimidazol-2-yi)-2-trifiuoromethy!-thiazol-5-yl]-2-methyl-piperaz!n-1-yl}-2-

imidazo[4,5-b]pyridin-3-yi-ethanone; 

1-{4-[4-(1H-Benzoim!dazol-2-yl)-2-trifluoromethyl-thiazol-5-yl)-piperazin-1-y[}-2-!midazo[4,5-bjpyridin-3-yl-

ethanone; 

3-{4-(1H-Benzoimidazol-2-yl)-5-[(R)-3-methyi-4-(2-pyrroio[2,3-b]pyridin-1-yl-acetyl)-piperazin-1-yl]-thiazol-2-yi}-

propionic acid; 

3-(2-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyi-piperazin-1-yi}-2-oxo-ethyl)-3H-oxazolof4,5-

bjpyridin-2-one; 

4-(2-{(R)-4-(4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-oxo-ethyl)-4H-oxazolo[4,5-

b]pyridin-2-one; 



1-{(R)-4-[4-(6-Cyciopropyl-1H-benzoimiclazol-2-yl)-thiazol-5-yl]-2-methyl-piperazifi-1-yi}-2-imidazo[4,5-b3pyridin-

3-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(4-phenyl-[1,2,3]iriazol-1-yl)-

ethanone; 

1-{(R)-4-[4-(6-Hydroxymethyi-1H-benzoimidazol-2-y!)-thiazoi-5-yl]-2-methyl-piperazin-1-yi}-2-imidazo[4,5-

b]pyridin-3-y!-ethanone; 

1-{(R)-4-[4-f1H-Benzoimidazol-2-yl)-thiazol-5-y!]-2-methyl-piperazin-1-yl}-2-(2-[1T2,33triazol-2-yi-phenyi)-

ethanone; 

1-(2-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-oxo-ethyi)-1H-indoie-2,3-dione; 

2-Benzoimidazol-1-yl-1-{(R)-4-[4-(1H-benzoimidazol-2-yi)-2-trifluoromethyl-thiazo!-5-yl]-2-methyl-piperazin-1-yl}-

ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazoi-5-yl]-2-methyl-pjperazin-

ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-

1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-

y[)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2~yl)-2-trifluoromethyl-thiazo!-5~yl]-2-methyl-piperazin-

1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-

1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-2-trifiuoromethyl-thiazoi-5-yl]-2-methyl-piperazin-

[1,2,4]triazol-1-yl (-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-y!)-2-trifiuoromethyi-thiazoi-5-yl]-2-methyl-piperazin-

yl-phenyl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazoi-5-yi]-2-methyl-piperazin-

yi-phenyl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-hydroxymethyi-thiazo!-5-yi]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone; 

1-{(R)-4-[4-(5-Acetyi-1H-benzoimidazol-2-yl)-2-trifiuoromethyl-thiazol-5-yl]-2-methy!-piperazin-1-yi}-2-

imidazo[4,5-b]pyridin-3-yt-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-2-trifiuoromethyl-thiazol-5-yl]-2-methy!-piperazin-1-yi}-2-quinoiin-8-yi-

ethanone; 

1-((R)-4-{4-[5-(1-Hydroxy-ethyi)-1H-benzoimidazol-2-yl]-2-trifluoromethyl-thiazol-5-yl}-2-methyi-piperazin-1-yl)-2-

imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethy[-thiazoi-5-yl]-2-methyi-piperazin-1-yl}-2-(4-phenyl-

[1,2,3]triazoi-1-yl)-ethanone; 

1-yl}-2-pyrazo!-1-y[-

1 -yi}-2-(3-methyl-pyrazol-

1-yl}-2-(4-chloro-pyrazol-1-

1 -yl}-2-(5-methyl-pyrazol-

1 -yl}-2-(3-phenyi-pyrazol-

1-yl}-2-(3,5-dimethyl-

1-yl}-2-(2-[1,2,3]triazoi-2-

1~yl}~2-(3-[1,2,3]triazo!-2~ 
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1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-dimethylaminomethyi-thiazol-5-yl]-2-methy!-piperazin-1-yI}-2-imidazo[4,5-

b]pyridin-3-yi-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-2-trifluoromethyl-thiazoi-5-yl]-2-methyl-piperazin-1-y[}-2-pyrazolo[3,4-

bjpyridin-2-yi-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-2-trifluoromethy!-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-{2-pyrazol-1-yl-

phenyl )-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(5-phenyl-pyrazol-

1-yl)-ethanone; 

1-(2-{(R)-4-[4-{1H-Benzoimidazoi-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2~oxo-ethyl)-3,3-difluoro-1,3-

dihydro-indol-2-one; 

2-{5-[(R)-4-(2-lmidazo[4,5-b]pyridin-3-yi-aGetyl)-3-methyl-piperazin-1-yl]-2-trifiuoromethyl-thiazo!-4-yl}-1H-

benzoimidazole-5-carboxylicacid methyl ester; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifIuoromethyl-thiazol-5-y!]-2-methyl-piperazin-1-yl}-2-imidazo[4)5-

c]pyridin-1-yl-ethanone; 

2-lmidazo[4i5-b3pyridin-3-yl-1-((R)-4-{4-[5-(2-methoxy-ethoxy)-1H-benzoimidazol-2-yl]-2-trifluoromethyl-thiazol-

5-yl}-2-methy!~piperazin-1-yl)-ethanone; 

1-((R)-4-{4-[5-(2-Hydroxy-ethoxy)-1H-benzoimidazol-2-yl]-2-trifluoromethy!-thiazol-5-yl}-2-methyl-piperazin-1-yl)-

2-imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-((R)-4-{4-[5-(1-Hydroxy-cyclopropyl)-1H-benzoimidazol-2-yl]-2-trifluoromethyi-thiazoi-5-yl}-2-methyl-piperazin-

1-yi)-2-imidazo{4,5-b]pyridin-3-yl-ethanone; 

1-(2-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyi-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-oxo-ethyl)-3,3-

difluoro-1,3-dihydro-indoi-2-one; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-2-trifluoromethyl-thiazoi-5-yl]-2-methyt-piperazin-1-yl}-2-(3-bromo-

[1,2,4]triazoi-1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-2-trifluoromethyl-thiazol-5-yi]-2-methyl-piperazin-1-yl}-2-(4-methyi-pyrazol-

1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(3,5-dimethyl-

pyrazol-1 -yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yi)-2-trifiuoromethyl-thiazoi-5-yi]-2-methyl-piperazin-1-yi}-2-(3-trifluoromethyi-

pyrazol-1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trif!uoromethyl-thiazol-5-y!]-2-methyl-piperazin-1-yl}-2-[1,2,4]triazo!-1-yi-

ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethy!-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-[2-(4-methyl-

piperazin-1-yl)-phenyl]-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-methyi-piperazin-1-yi}-2-(5-methyl-

[1,3,4]oxadiazol-2-yl)-ethanone; 
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1-{(R)4-[4-(1H-Benzoimtdazo!-2-yl)-2-trifluoromethyl-thiazoi-5-y!]-2-methyl-piperazin-1-yi}-2-(5-phenyi-

[1,3,4]oxadiazoi-2-yl)-ethanone; 

1-{(R)-4-[4~(1 H-Benzoimidazol-2-yS)-2-triffuoromethyi-thiazoi-5-y!]-2-methy!-piperazin-1 -yI}-2-[1,2s3]triazol-2-yl-

ethanone; 

1-(2-{(R)4-[4-(1H-Benzoimidazol-2~yl)-24rifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-oxo-ethyl)-1H-

pyrazole-3-carboxylicacid methyi ester; 

1-((R)-2-Methyi-4-{4-[6-(4-methyl-piperazin-1-yl)-1H-benzoimidazoi-2-yi]-2-trifluoromethyl-thiazol-5-yi}-piperaziri-

1 -yi)-2-pyrazoi-1 -yl-ethanone; 

1-{(R)4-[4-(6-Dimethylamino-1H-benzoimidazol-2-yl)-2-trifluoromethyl-thiazoi-5-yi]-2-methyl-piperazin-1-yl}-2-

pyrazoi-1-yl-ethanone; 

2-lmidazo[4,5-b]pyridin-3-yl-1-{(R)-4-[4-(3H-imidazo[4)5-b]pyridin-2-yl)-2-trifluoromethyl-thiazoi-5-yl]-2-methyl-

piperazin-1-yl}-ethanone; 

1-{(R)-2-Methyi-4-[4-(1-methyi-1H-benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yi]-piperazin~1-yl}-2-pyrazol-1-

yl-ethanone; 

1-((R)-4-{4-[1-(2-Methoxy-ethyi)-1H-benzoimidazoi-2-yl]-2-trifIuoromethyl-thiazoi-5-yi}~2-methyl-piperazin-1-yi)-2-

pyrazol-1-yi-ethanone; 

2-lmidazo[4!5-b]pyridin-3-yl-1-{(R)-4-[4-(3H-imidazo[4,5-c]pyridin-2-yl)-2-trifluoromethyl-thiazol-5-yi]-2-methyl-

piperazin-1-y!}-ethanone; 

2-lmidazo[4!5-b]pyridin-3-y!-1-{(R)-2-methyl-4-[4-(9H-purin-8-yI)-2-trifluoromethyi-thiazol-5-yl]-piperazin-1-yl}-

ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trit]uoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-(6-methyl-pyridin-3-

yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifiuoromethyi-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(2,6-dimethyi-

pyridin-4-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)~24nfluoromethyMhiazo!~5~yi]-2-methyi-piperazin-1-yi}-2-(5-methyl-4,5,6,7-

tetrahydro-imidazo[4,5-c]pyridin-1-yl)-ethanone; 

1-{(R}-4-f4-(1H-Benzoimidazol-2-yl)-2-trifluoromethy!-thiazol-5-y!]-2-methyl-piperazin~1~yi}-2~(4-

dimethylaminomethyl-3-methyl-pyrazol-1-y!)-ethanone; 

1-{(R)-2-Methyl-4-[4-(6-piperidin-1-ylmethyl-1H-benzoimidazoi-2-yl)-2-triffuoromethyi-thiazol-5-yl]-piperazin-1-yl}-

2-pyrazoi-1-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifiuoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-(5-methyi-

[1,2,4]triazol-1 -yl)-ethanone; 

1-{(R)-4-[4-{1H-Benzoimidazo!-2-y!)-2-trifiuoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(3-methy!-

[1,2,4]triazol-1-yl)-ethanone; 

1-{(R)-4-[4-(6-Dimethyiaminomethyl-1H-benzoim!dazol-2-yl)-2-trifiuoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-

yl}-2-pyrazoi-1-yl-ethanone; 
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1-((R)-4-{4-[6-(3-Methoxy-pyrrolidin-1-ylmethyl)-1H~benzoimidazoi-2-yl]-2-trifluoromethyl-thiazoi-5-yl}-2-methy!-

piperazin-1-yi)-2-pyrazo!-1-yi-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-2-trifluoromethyMhsazol-5-yl]-2-methyl-piperazin-1-yl}-2-(4,6-dimethyl-

pyndin-2-yi)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-thjazol-5-yi]-2-dimethyiaminomethyl-piperazin-1-yl}-2-imidazo[4,5-b3pyridin-

3-yi-ethanone; 

2-(3,5-Dimethyl-[1,2,4]triazol-1-yl)-1-((R)-2-methyl-4-{4-[6-(1-methyl-piperidm4-y!)~1H~benzo!midazol-2~yl]-2-

trifluoromethy!-thiazol-5-yi}-piperazin-1-yl)-ethanone; 

2-(3,5-Dimethyi-[1,2,4]triazol-1-yl)-1-{(R)-2-methyl-4-{4-[6-(tetrahydro-pyran4-yl}-1H-benzoimidazol-2-yl]-2-

trifiuoromethyl-thiazol-5-yl}-piperazin-1-yl)-ethanone; 

1-((R)-4-{4-[5-(2-Amino-ethyl)-1H-benzoimidazo!-2-yl]-2-trifluoromethyl-thiazol-5-yl}-2-methyl-pjperazin-1-yl)-2-

(3,5-dimethyl-[1,2,4]triazol-1-yl)-ethanone; 

1-{(R)4-[4-(1H-Benzoimidazoi-2~yl)~2-trifluoromethyl-thiazoi~5-yi]-2-methyl-piperazin-1-yl}-2-(4-piperidin4-yl-

pyrazo!-1-yl)-ethanone; 

1-{(R)4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromefhyt-thiazoi-5-yi]-2-methyl~piperazin-1-yi}-2~[4-(1-methyl-

pjperidin-4-yi )-pyrazoi-1-yi]-ethanone; 

1-{(R)4-[4-(1H-Benzoimidazol-2-yi)-2-trifluoromethyl-thiazol-5-yi]-2-methyi-piperazin-1-yl}-2-(5-methyl-4,5,6,7~ 

tetrahydro-imidazo[4,5-c]pyridin-3-yi)-ethanone; 

2-(3,5-Dimethyl-[1,2l4]triazol-1-y!)-1-((R}-2-methy!4-{4-[6-(2-pyrrolidin-1-yl-ethyl)-1H-benzoimidazol-2-yl]-2-

trifluoromethyl-thiazo!-5-yl}-piperazin-1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimjdazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(5-methyl-4,5,6,7-

tetrahydro-pyrazolo[4,3-c]pyridin-2-yi)-ethanone; 

1-{{R}-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethy!-thiazoi-5-yl]-2-methyi-piperazin-1-yl}-2-(5-methyl-4l5,6!7-

tetrahydro-pyrazolo[4,3-c]pyridin-1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifiuoromethyi-thiazol-5-yi3-2-methyi-piperazin-1-yi}-2-(1,4,6,7-tetrahydro-

pyrazolo[4,3-c]pyridin-5-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yi]-2-dimethylaminomethyi-piperazin-1-yl}-2-(3,5-

dimethyl-[1,2,4]triazo!-1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl}-2-trifiuoromethyl-thiazo!-5-y!]-2-methyl-piperazin-1-yl}~2-(4-

dimethylarninomethyl-3,5-dimethyl-pyrazol-1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-dimethylaminomethy!-piperazin-1-yl}-2-

imidazo[4,5-b]pyridin-3-y!-ethanone; 

1-{(R)4-[4~(1H-Benzoimidazol~2~yl)-2-trifluoFomethyl-thiazoi-5-yl]-2-niethyl-piperazin-1-yi}-2-(3-

dimethylaminomethyi-5-methy!-[1,2,4]triazof-1-y!)-ethanone; 

2-(3,5-Dimethyi-[1,214]triazol-1-yl)-1-{(R)-2-methyl-4-[4-(5-trifluoromethoxy-1 H-benzoirnidazol-2-yl)-2-

trifIuoromethyl-thiazol-5-yl]-piperazin-1-yf}-ethanone; 



2-(3,5-Dimethyi-[1,2i4]triazol-1-yl)-1-{(R)-2-methyI-4-[4-(6-morpholin-4-yl-1H-benzoimidazoi-2-yl)-2-

trif!uoromethyl-thiazoi-5-yl]-piperazin-1-yl}-ethanone; 

1-((R)-4-{4-[6-(Azetidin-3-y!oxy)-1H-benzoimidazol-2-ylj-2-trifiuoromethyl-thiazol-5-yl}-2-methyl-piperazin-1-yi)-2-

(3,5-dimethyi-[1,2,43triazol-1-yl)-ethanone; 

2-(3,5-Dimethyi-[1,2,4]triazol-1-yl)-1-{(R)-2-methyl-4-[4-(6-piperidin-4-yl-1H-benzoimidazol-2-yl)-2-

trifluoromethyl-thiazoi-5-yl]-piperazin-1-yl}-ethanone; 

2-(3,5-Dimethyl-[1,2,4]triazol~1-yl)-1-{(R)-2-methyl-4-[4-(6-[1,2t43triazol-1-yi-1H-benzoimidazoi-2-y!)-2-

trifluoromethyi-thiazoi-5-y!]-piperazin-1-yi}-ethanone; 

1-[2-{5-{(R}-4-[2-(3,5-Djmethy!-[1,2,4]triazoM-yl)-acetyi]-3-methyl-piperazin-1-yl}-2-trifluoromethyl-thiazol-4-y!)-

3H-benzoimidazoi-5-y!]-pyrrolidin-2-one; 

H(S)4-[4-(1H-Benzoimidazol-2-yl)-2-trifiuoromethyi-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-(3,5-dimethyi-

[1,2,4]triazol-1-yl)-ethanone; 

2-(3I5-Dimethyl-[1,2,4]triazol"1-yl)-1-((R)-2-methyi4-{4-[6-(5"methyl-[1,2,4]oxadSazol-3-yl}-1H-benzoimidazo}-2-

yl]-2-trifiuoromethyl-thiazol-5-yl}-piperazin-1-yl)-ethanone; 

2-(3,5-Dimethyl-[1,2,43triazol-1-yl)-1-{{RH-[4-(4-fluoro-1H-benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl3-2-

methyl-piperazin-1-yl}-ethanone; 

1-{(R)4-[4-(4,5-Difiuoro-1H-benzoimidazol-2-yl}-2-trifjuoromethyl-thiazoi-5-yl]-2-methyi-piperazin-1-yl}-2-(3,5-

dimethyl-[1,2,43triazo!-1-yi)-ethanone; and 

2-(3,5-Dimethyl-[1,2,43triazol-1-yi)-1-{(R)-2-methyl4-[2-trifluoroniethyl4-(4-trifluoromethyl-1H-faenzoimjdazol-2-

yi)-thiazol-5-yl]-piperazin-1-yi}-ethanone. 

Where the plural form is used for compounds, salts, pharmaceutical compositions, diseases 

or the like, this is intended to mean also a single compound, salt, disease or the like. 

Any reference to a compound of Formulae (!) as defined in any one of embodiments 1) to 

49) is to be understood as referring also to the salts (and especially the pharmaceutical 

acceptable salts) of such compounds, as appropriate and expedient. 

The term "pharmaceutical acceptable salts" refers to non-toxic, inorganic or organic acid 

and/or base addition salts. Reference can be made to "Salt selection for basic drugs", Int. J. 

Pharm. (1986), 33, 201-217. 

The present invention also includes isotopically labelled, especially 2H (deuterium) labelled 

compounds of formula (I), which compounds are identical to the compounds of formula (I) 

except that one or more atoms have each been replaced by an atom having the same 

atomic number but an atomic mass different from the atomic mass usually found in nature. 

Isotopically labelled, especially 2H (deuterium) labelled compounds of formula (i) and saits 

thereof are within the scope of the present invention. Substitution of hydrogen with the 

heavier isotope 2H (deuterium) may lead to greater metabolic stability, resulting e.g. in 

increased in-vivo haif-life or reduced dosage requirements, or may lead to reduced 
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inhibition of cytochrome P450 enzymes, resulting e.g. in an improved safety profile. In one 

embodiment of the invention, the compounds of formula (I) are not isotopically labelled, or 

they are labelled only with one or more deuterium atoms, in a sub-embodiment, the 

compounds of formula (I) are not isotopically labelled at all. Isotopicaily labelled compounds 

of formula (I) may be prepared in analogy to the methods described hereinafter, but using 

the appropriate isotopic variation of suitable reagents or starting materials. 

Whenever the word "between" is used to describe a numerical range, it is to be understood 

that the end points of the indicated range are explicitly included in the range. For example: if 

a temperature range is described to be between 40 °C and 80 °C, this means that the end 

points 40 °C and 80 °C are included in the range; or if a variable is defined as being an 

integer between 1 and 4, this means that the variable is the integer 1, 2, 3, or 4. 

Besides, the term "room temperature" as used herein refers to a temperature of 25°C. 

Unless used regarding temperatures, the term "about" placed before a numerical value "X" 

refers in the current application to an interval extending from X minus 10% of X to X plus 

10% of X, and preferably to an interval extending from X minus 5% of X to X plus 5% of X. 

In the particular case of temperatures, the term "about" placed before a temperature "Y" 

refers in the current application to an interval extending from the temperature Y minus 10°C 

to Y plus 10°C, and preferably to an interval extending from Y minus 5°C to Y plus 5°C. 

The compounds of formula (I) as defined in any one of embodiments 1) to 49) and their 

pharmaceutical^ acceptable salts can be used as medicaments, e.g. in the form of 

pharmaceutical compositions for enteral (such especially oral) or parenteral administration 

(including topical application or inhalation). 

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 Remington, The Science and 

Practice of Pharmacy, 21st Edition (2005), Part 5, "Pharmaceutical Manufacturing" 

[published by Lippincott Williams & Wilkins]) by bringing the described compounds of 

formula (I) or their pharmaceutical^ 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 present invention also relates to a method for the prevention or treatment of a disease 

or disorder mentioned herein comprising administering to a subject a pharmaceutical 

active amount of a compound of formula (I) as defined in any one of embodiments 1) to 49). 

In a preferred embodiment of the invention, the administered amount is comprised between 

1 mg and 1000 mg per day, particularly between 5 mg and 500 mg per day, more 
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particularly between 25 mg and 400 mg per day, especially between 50 mg and 200 mg per 

day. 

For avoidance of any doubt, if compounds are described as useful for the prevention or 

treatment of certain diseases, such compounds are likewise suitable for use in the 

preparation of a medicament for the prevention or treatment of said diseases. 

Another aspect of the invention concerns a method for the prevention or the treatment of a 

disease or disorder as mentioned above in a patient comprising the administration to said 

patient of a pharmaceutical^ active amount of a compound of Formula (1) as defined in any 

one of embodiments 1) to 49) or a pharmaceutical^ acceptable salt thereof. 

The compounds according to formula (I) as defined in any one of embodiments 1) to 49) 

[and especially those comprising the characteristics defined in embodiment 24)] are useful 

for the prevention or treatment of disorders relating to a dysfunction of the CXCR3 receptor 

or dysfunction of Iigands signalling through CXCR3. 

Such disorders relating to a dysfunction of the CXCR3 receptor or its iigands are diseases 

or disorders where a modulator of a human CXCR3 receptor is required. The above 

mentioned disorders may in particular be defined as comprising autoimmune disorders, 

inflammatory diseases, infectious diseases, transplant rejection, fibrosis, neurodegenerative 

disorders and cancer. 

Autoimmune disorders may be defined as comprising rheumatoid arthritis (RA); multiple 

sclerosis (MS); inflammatory bowel disease (IBD; comprising Crohn's disease and 

ulcerative colitis); systemic lupus erythematosus (SLE); psoriasis; psoriatic arthritis; iupus 

nephritis; interstitial cystitis; celiac disease; antiphospholipid syndrome; thyroiditis such as 

Hashimoto's thyroiditis; lymphocytic thyroiditis; myasthenia gravis; type I diabetes; uveitis; 

episcleritis; scleritis; Kawasaki's disease, uveo-retinitis; posterior uveitis; uveitis associated 

with Behcet's disease; uveomeningitis syndrome; allergic encephalomyelitis; atopic 

diseases such as rhinitis, conjunctivitis, dermatitis; and post-infectious autoimmune 

diseases including rheumatic fever and post-infectious glomerulonephritis. In a sub-

embodiment, autoimmune disorders include rheumatoid arthritis (RA); multiple sclerosis 

(MS); inflammatory bowel disease comprising Crohn's disease and ulcerative colitis; 

systemic lupus erythematosus (SLE); lupus nephritis; interstitial cystitis; celiac disease; and 

type I diabetes. 

Inflammatory diseases may be defined as comprising asthma; COPD, atherosclerosis; 

myocarditis; dry eye disease; inflammatory myopathies; sarcoidosis; pulmonary artherial 

hypertension, especially associated with sarcoidosis; and obesity. 

Infectious diseases may be defined as comprising diseases mediated by various infectious 

agents and complications resulting threrefrom; such as malaria, cerebral malaria, leprosy, 
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tuberculosis, influenza, toxoplasma gondii, dengue, hepatitis B and C, herpes simplex, 

leishmania, chlamydia trachomatis, lyme disease, west nile virus. 

Transplant rejection may be defined as comprising rejection of transplanted organs such as 

kidney, liver, heart, lung, pancreas, cornea, and skin; graft-versus-host diseases brought 

about by stem cell transplantation; and chronic allograft vasculopathy. 

Fibrosis may be defined as comprising liver cirrhosis, idiopathic pulmonary fibrosis, renal 

fibrosis, endomyocardial fibrosis, systemic sclerosis, and arthrofibrosis. 

Neurodegenerative disorders may be defined as comprising neurodegeneration and 

conditions involving neuronal death such as multiple sclerosis (including relapsing remitting 

multiple sclerosis and progressive multiple sclerosis), Alzheimer's disease, Parkinson's 

disease, Huntington's chorea, HIV associated dementia, prion mediated neurodegeneration, 

epilepsy, stroke, cerebral ischemia, cerebral palsy, neuromyelitis optica, clinically isolated 

syndrome, Aipers' disease, amyotrophic lateral sclerosis (ALS), senile dementia, dementia 

with Lewy bodies, Rett syndrome, spinal cord trauma, traumatic brain injury, trigeminal 

neuralgia, chronic inflammatory demyelinating polyneuropathy, Guillain-Barre syndrome, 

glossopharyngeal neuralgia, mild cognitive decline, cognitive decline, spinal muscular 

atrophy, and cerebral malaria. 

Cancer may be defined as comprising all sorts of cancers such as large intestine cancer, 

rectal cancer, breast cancer, lung cancer, non-small cell lung cancer, prostate cancer, 

esophagal cancer, stomach cancer, liver cancer, bile duct cancer, spleen cancer, kidney 

cancer, urinary bladder cancer, uterine cancer, ovarian cancer, cervical cancer, testicular 

cancer, thyroid cancer, pancreas cancer, brain tumor, biood tumor, basophil adenoma, 

prolactinoma, hyperprolactinemia, adenomas, endometrial cancer, colon cancer; chronic 

lymphocytic leukemia (CLL); and especially the metastatic spread of those cancers. 
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Preparation of compounds of Formula (I) 

A further aspect of the invention is a process for the preparation of compounds of formula 

(I). Compounds according to formula (I) of the present invention can be prepared from 

commercially available or well known starting materials according to the methods described 

in the experimental part, by analogous methods; or according to the general sequence of 

reactions outlined below, wherein ring A, X, (R1)n, R2, R3, R4, R4', R5, m, n, and p are as 

defined for formula (I). Other abbreviations used herein are explicitly defined, or are as 

defined in the experimental section, in some instances the generic groups (R1)n, R2, R3, R4, 

R4', and R5 might be incompatible with the assembly illustrated in the schemes beiow and 

so will require the use of protecting groups (FG). The use of protecting groups is well known 

in the art (see for example "Protective Groups in Organic Synthesis", T.W. Greene, P.G.M. 

Wuts, Wiley-lnterscience, 1999). For the purposes of this discussion, it wiil be assumed that 

such protecting groups as necessary are in place. The compounds obtained may also be 

converted into salts, especially pharmaceutically acceptable salts thereof in a manner 

known per se. 

General preparation routes: 

Preparation of the compounds of formula (I) 

The compounds of formula (I) can be prepared (Scheme 1) by coupling a compound of 

structure II with a compound of structure III using standard peptide coupling methods such 

as HOBT, EDCI, DCC, HATU, PyBOP, TBTU, HOAT, or a combination thereof, or a 

polymer supported form thereof, optionaily in presence of a suitable base such as TEA, 

DIPEA or A/-methylmorphoiine and in a suitable solvent such as DCM, THF, DMF or a 

mixture thereof, preferably at a temperature about RT. 

Alternatively, the compounds of formula (I) can be obtained as described in Scheme 2. 

Scheme 1 
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A compound of structure IV can be coupled to a compound of structure V using standard 

methods for an amide coupling such as those previously described for the synthesis of the 

compounds of formula (I) (Scheme 1). The obtained intermediate can be directly engaged in 

the next cyclization step by heating in acidic medium, preferably refiuxing in acetic acid, 

POCI3 or aqueous HCI, to yield the compounds of formula (I). The intermediate can also be 

worked-up before cyclization, with NaHS04 and/or NaHC03 or a polymer supported form 

thereof, or purified by preparative LC-MS. 

Another possible route to access the compounds of formula (I) wherein R3 is methyl, ethyl 

or phenyl is shown in Scheme 3. A compound of formula (I) wherein R3 is bromine can be 

converted into a compound of formula (!) wherein R3 is phenyl, using a reagent of formula 

R3-B-(OR)2, R being hydrogen or alkyl, using Suzuki conditions such as K3PO4, Pd(OAc)2, 

in the presence of a ligand such as tricyclohexylphosphine, in water/toluene and heating at 

a temperature about 100°C. 

Moreover, a compound of formula (I) wherein R3 is bromine can be converted into a 

compound of formula (I) wherein R3 is methyl or ethyl, using a reagent of formula Zn-(R3)2, 

using standard conditions for a Negishi reaction, in presence of a suitable palladium catalyst 

such as 1,1'-bis(diphenylphosphin)ferrocene dichloropaliadium-(li)-chlorid complex, in a 

suitable solvent such as dioxane, and preferably heating between 90°C and 110°C. 

Alternatively, the compounds of formula (I) wherein R3 is aryl or 1-hydroxy-ethyl can be 

obtained by the synthetic route shown in Scheme 4. 
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(VI) (VII) 

Scheme 4 

The intermediate of structure VI wherein Z is a suitable protecting group for a benzimidazole 

ring such as SEM can be converted into an intermediate of structure VII wherein R3 is aryl, 

using a reagent of formula R3-B-(OR)2, R being hydrogen or alkyl, using standard conditions 

for a Suzuki reaction, in presence of a suitable base such as aq. Na2C03 or K2C03, in 

presence of a suitable palladium catalyst such as Pd(PPh3)4 or Pd(PPh3)2CI2, in a suitable 

solvent such as MeCN, and preferably heating between 80°C and 100°C. The SEM 

protecting group can be subsequently cieaved using TBAF to lead to the compounds of 

formula (I) wherein R3 is aryl. 

Besides, the intermediate of structure VI can also be converted into an intermediate of 

structure VII wherein R3 is 1-hydroxy-ethyl, using standard conditions for a Stille reaction, 

using tributyl(1-ethoxyvinyi)tin and Pd(PPh3)2Ci2 in toluene and heating at about 95°C. The 

resulting acetoxy derivative can be reduced using NaBH4 in MeOH at a temperature about 

RT. Subsequent cleavage of the Z group ieads to the compounds of formula (I) wherein R3 

is 1-hydroxy-ethyl. 

Alternatively, the compounds of formula (I) wherein R2 is not hydrogen can be prepared 

(see Scheme 5) by alkylation reaction of a compound of formula i wherein R2 is hydrogen, 

using a reagent such as R2X, X being iodine, bromine or chlorine, using a base such as 

NaH, in a suitable solvent such as THF or DMF and at a temperature between RT and 

reflux. 

Scheme 5 
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Preparation of the compounds of structure II 

The compounds of structure II can be prepared using the route shown in Scheme 6. 

R2 

R* R3 HH NH2 
)r§ .. „ )r§ 

Ao l^Y'N~Boc HO^O ^ 
R4 R4 

(V!il) (IX) 

Boc 

Scheme 6 

The methyl ester function of the compound of structure Vlii can be cleaved under standard 

basic conditions, preferably using NaOH or LiOH, in a suitable solvent such as EtOH, 

MeOH, THF, water or a mixture thereof and at a temperature between RT and 60°C. The 

intermediate of structure IX can be coupled to a diamine compound of structure V followed 

by cyclization according to the procedure described for the synthesis of the compounds of 

formula (I) in Scheme 2. The Boc protecting group of the intermediate of structure X can be 

subsequently cleaved under standard acidic conditions, preferably using HCI in a suitable 

solvent such as EA, dioxane, Et20, EtOH or a mixture thereof, or using TFA in DCM, and at 

a temperature about RT to give the compound of structure II. 

Preparation of the compounds of structure Hi 

The compounds of structure III are either commercially available, or, for R5 representing a 

nitrogen-linked heterocyclyi ring, can be synthesized following the route shown hereafter 

(Scheme 7). 

(R5)~H + PG'°Y^X PG'V^R6 H°Y^RS 

(XI) ° O O 
1 1 <XII) (111) 

Scheme 7 

A compound of structure XI, (R5)-H! representing a heterocyclyi ring bearing a free NH, can 

be alkylated using an acetic acid derivative of formula X-CH2-COO(PG) wherein X is CI or 
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Br and PG is a protecting group suitable for an acid function, in presence of a base such as 

Cs2C03l K2CO3 or NaH, in a suitable solvent such as THF or DMF, and at a temperature 

between RT and 120°C. Deprotection of the intermediate of structure XI i leads to the 

compound of structure ill. Suitable acid function protecting groups and protection and 

deprotection methods are well known to one skilled in the art (see notably "Protective 

groups in organic synthesis", Greene T. W. and Wuts P. G. M., Wiley-lnterscience, 1999). 

Preparation of the compounds of structure IV 

The compounds of structure IV can be prepared according to the route described in 

Scheme 8 hereafter using reaction conditions described before. 

Starting from the compound of structure VIII, the cleavage of the Boc can be performed, 

foilowed by amide coupling with a compound of structure III. Finally, the cleavage of the 

methyl ester leads to the compound of structure IV. 

Preparation of the compounds of structure V 

The compounds of structure V are either commercially available, or can be prepared 

according to literature procedures, or in analogy. Non-commercially available 1,2-diamines 

substitued once in position 4 can be prepared by nitration of the corresponding para-

substituted amine, using acetic anhydride and nitric acid at a temperature between 10°C 

and RT followed by heating in dioxane and 6M HCi at a temperature about 70°C. Starting 

from the para-substitued acetamide, nitration can be performed using a mixture of nitric acid 

and sulphuric acid at 0°C, followed by acetate cleavage in acidic or basic conditions 

according to methods well known to one skilled in the art. The resulting 1-amino-2-nitro 

derivative can be reduced to the 1,2-diamino compound of structure V using standard 

conditions such as ammonium formate or hydrogen and Pd/C in a suitable solvent such as 
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EtOH or MeOH optionally in presence of water at a temperature about RT. Alternatively, the 

nitro group can be reduced in presence of zinc and ammonium chloride in MeOH at a 

temperature around RT 

Alternatively, 1,2-diamines substitued once in position 4 can be prepared by performing a 

Suzuki reaction with the appropriate boronic acid or ester and 4-bromo-2-nitroaniline, in 

presence of a suitable palladium catalyst such as palladium acetate, using a suitable ligand 

such as tricyclohexylphosphine, in presence of a suitable base such as K3P04l in 

toluene/water and heating at about 100°C. Or the Suzuki reaction can be performed with 

3,4-diaminophenylboronic acid pinacol ester and an appropriate reagent, in presence of a 

suitable palladium cataiyst such as dichloro(1,1'-bis(diphenylphosphino) ferrocene) 

palladium (II) dichloromethane adduct, in presence of a suitable base such as K3P04, in 

DMF and heating at about 85°C 

Another route towards 1,2-diamines substituted once in position 4 consists in performing a 

reductive amination reaction with 4-acetamidobenzaldehyde, using standard conditions 

such as sodium triacetoxyborohydride in DCM in presence of DIPEA at around RT. 

1,2-diamines substitued once in position 4 can also be prepared by performing a 

nucleophilic aromatic substitution with the appropriate amine or alcohol derivative and 5-

chIoro-2-nitroaniline or 5-fluoro-2-nitroaniline, in presence of a base such as TEA or NaH, in 

a suitable solvent such as DMF and at a temperature between 100°C and 120°C. 

Preparation of the compounds of structure VIII 

Methyi 5-bromo-1,3-thiazole-4-carboxylate can be reacted with the derivative of structure 

XV, in an aromatic nucleophilic substitution type reaction, in presence of a suitable base 

such as K2C03( DIPEA or DBU, in a suitable solvent such as MeCN, DMSO or NMP, and at 

a temperature between 80°C and 120°C (see Scheme 9 hereafter). 

IQC 

Scheme 9 
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Alternativeiy, methyl 5-bromo-1,3~thiazo!e-4-carboxyiate can be reacted with the boronic 

acid derivative of formula XVI wherein R is hydrogen or alkyl, in a Suzuki type reaction, in 

presence of a suitable base such as aq. K2CO3, in presence of a suitable palladium catalyst 

such as Pd(PPh3)4, in a suitable solvent such as dioxane, and preferably heating at about 

100°C. The resulting intermediate of structure XVII can be further transformed into a 

compound of structure VIII by using standard conditions for the reduction of an alkene 

moeity, such as Pd/C in EtOH/AcOH under a hydrogen atmosphere and heating at about 
50°C. 

The compound of structure VIII wherein R3 is hydrogen can be further transformed into a 

compound of structure VIII wherein R3 is bromine or chloride, using NBS or NCS 

respectively, in a suitable solvent such as MeCN, preferably at a temperature about 50°C. 

(See Scheme 10). The compound of structure VIII wherein R3 is -CH2-N-(Me)2 can be 

synthesized by reacting the compound of structure Vlll wherein R3 is H with the 

Eschenmoser's salt in a mixture of MeCN and DMF at a temperature around 90°C. 

The compound of structure VII! wherein R3 is -CH2-OH can be prepared by reacting the 

compound of structure Vlll wherein R3 is H with DMF, in presence of a base such as lithium 

diisopropylamide, in a suitable solvent such as THF and at a temperature around -78°C. 

The resulting aldehyde derivative can be subsequently reduced using standard reducing 

agents such as NaBH4. 

The compound of structure VIM wherein R3 is trifluoromethyl can be obtained by treating the 

compound of structure Vlll wherein R3 is bromine with methyl 2,2-difluoro-2-

(fluorosulfonyl)acetate, in presence of Cul, AsPh3 and tris(dibenzylidenaceton)dipalladium-

(O)-chloroform adduct in DMF, heating at a temperature about 100°C. 

Another route to prepare the compounds of structure Vlll wherein R3 is trifluoromethyl is 

described in Scheme 11 hereafter. 

R3 

Scheme 10 
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R4 (XV) 

R4 

(Viil) 

Scheme 11 

The ethyl ester of ethyl 2-(trifiuoromethyl)thiazoie-4-carboxylate is cleaved using standard 

conditions in basic medium and the obtained acid derivative is treated with n-butyl lithium 

and bromine in THF at a temperature around -78°C. The resulting brominated compound 

can be esterified using sulphuric acid in MeOH and heating at a temperature around 70CC. 

Nucleophilic aromatic substitution using conditions already described with a compound of 

structure XV leads to the compounds of structure Vlil wherein R3 is trifiuoromethy!. 

In addition, the compound of structure VII! wherein R3 is cyclopropyl can be obtained by 

treating the compound of structure Vlil wherein R3 is bromine, in a Suzuki type reaction, 

using the conditions already described in Scheme 3. 

Besides, the compound of structure VI ll wherein R3 is isopropyl can be obtained by a 

Suzuki reaction, treating a compound of structure Vlll wherein R3 is bromine with 

isopropenylboronic acid pinacol ester, Na2C03, Pd(PPh3)2Cl2 in a mixture of water and 

MeCN, heating at a temperature about 80°C, The isopropenyl group can be further reduced 

to yield the compound of structure Vlil wherein R3 is isopropyl using standard conditions for 

the reduction of an aikene moeity, such as Pd/C in MeOH under a hydrogen atmosphere. 

Alternatively, the compound of structure Vlll wherein R3 is hydrogen can be transformed 

into a compound of structure Vlll wherein R3 is oxetane by a Minisci reaction, using 3-iodo-

oxetane as reagent, in presence of Fe(ll)S04, H2S04 and H202, in a suitable solvent such 

as DMSO, and preferably at a temperature about RT, 
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Preparation of the compounds of structure IX 

The compound of structure IX wherein R3 is bromine can be converted into a compound of 

structure IX wherein R3 is aryl, using a reagent of formula R3-B-(OR)2, R being hydrogen or 

alkyl, using standard conditions for a Suzuki reaction such as those described in Scheme 4. 

(See Scheme 12). 

Scheme 12 

Preparation of the compounds of structure X 

In the case of R3 being trifluoromethyl, the compounds of structure X can be prepared using 

the route shown in Scheme 13. 5-Bromo-2-trifluoromethyl-thiazole-4-carboxylic acid is 

reacted with a compound of structure V according to standard protocols for an amide 

coupling reaction. The resulting amide of structure XVIII is then submitted to a nucleophilic 

aromatic substitution reaction with a compound of structure XV to afford a compound of 

structure XIX. Cyclisation reaction yields to the benzimidazole derivative of structure X, 

using conditions described previously. 

(IX) (IX) 

R4 (XV) 
H HA> V-BOC 

R4 

o (XVlli) 
[(A) 

CR1}>^ (XIX) 

F3Q 

Scheme 13 
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The compound of structure X wherein R3 is -CH2-CH2-COOH can be prepared as described 

in Scheme 14, by reacting a compound of structure IX wherein R3 is Br with a compound of 

structure V to give an amide derivative of structure XX, using standard conditions for an 

amide coupling reaction. The compound of structure XX can be submitted to conditions for 

a Suzuki reaction, using 2-ethoxycarbony!vinylboronic acid pinacol ester, in presence of a 

palladium catalyst such as Pd(PPh3)2CI2, in a mixture of aqueous sodium carbonate and 

DMF and heating at a temperature around 100°C. Subsequent reduction of the double bond 

(hydrogen, palladium on charcoai in EtOH) followed by cyclisation reaction yields to the 

benzimidazole derivative of structure X wherein R3 is -CH2-CH2-COOH, using conditions 

described previously. 

R2 

Scheme 14 

Preparation of the compounds of structure XI, XV, and XVI 

The compounds of structure XI, XV and XVI are either commercially available, or can be 

prepared according to literature procedures, or in analogy. 

Whenever the compounds of formula (I) are obtained in the form of mixtures of 

enantiomers, the enantiomers can be separated using methods known to one skilled in the 

art: e.g. by formation and separation of diastereomeric salts or by HPLC over a chiral 

stationary phase such as a Regis Whelk~01(R,R) (10 jim) column, a Daicel ChiralCel OD-H 

(5-10 |im) column, or a Daicel ChiralPak lA (10 p.m) or AD-H (5 \irr\) column. Typical 

conditions of chiral HPLC are an isocratic mixture of eluent A (EtOH or /PrOH, in presence 

or absence of an amine such as TEA. diethylamine) and eluent B (hexane), at a flow rate of 

0.8 to 150 mL/min. 
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Experimental section: 

Abbrevations (as used herein and in the description above): 

Ac acetyl 

aq. aqueous 

Boc fe/t-butyloxycarbonyl 

Br broad 

Brine saturated aqueous NaCI solution 

BSA Bovine serum aibumine 

Bu butyl (such as in fBuLi = tert-BuLi = tertiary butyl lithium) 

Cbz benzyloxycarbonyl 

CC column chromatography on silica gel 

CDI 1,1-carbonyld (imidazole 

CHO Chinese hamster ovary 

conc. concentrated 

CV column volume 

d doublet 

dba dibenzylideneacetone 

DBU 1,8-Diazabicyclo[5.4.0]undec-7-ene 

DCC 1,3-dicyclohexylcarbodiimide 

DCM dichloromethane 

DEA diethylamine 

DETA diethylenetriamine 

DIPEA /V-ethyldiisopropylamine 

DMAP 4-dimethyiaminopyridine 

DME 1,2-dimethoxyethane 

DMF dimethylformamide 

DMP Dess-Martin periodinane 

DMSO dimethylsulfoxide 

Dppf 1,1'- bis( diphenylphosphanyl) ferrocene 

EA ethyl acetate 

EDCI N-(3-dimethylaminopropyi)-/V'-ethylcarbodiimide (as HCI salt) 

Eq equivalent 

Et ethyl 

EtOH ethanoi 

FBs fetal bovine serum 

FLIPR Fluorescent imaging plate reader 
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Fluo-4-AM 2-{[2-(2-{5-[bis(carboxymethyl)amino3-2-methylphenoxy}ethoxy)-4-(2,7-

difluoro-6-hydroxy-3-oxo-3H-xanthen-9-

yl)phenyl](carboxymethyi)amino}acetic acid 

G418 (2R,3S,4R,5R,6S)-5-amino-6-[(1R,2S,3S,4R!6S)-4,6-diamino-3-

[(2R,3R,4R,5R)-3,5-dihydroxy-5-methyl-4-methyiaminooxan-2-yi]oxy-2-

hydroxycyclohexyt]oxy-2-(1-hydroxyethyl)oxane-3,4-diol 

h hour(s) 

HATU 2-(7-Aza-1 H-benzotriazoie-1-yl)-1,1,3,3-tetrarnethyluronium 

hexafiuorophosphate 

HBSS Hank's balanced salt solution 

HEPES 4-(2-hydroxyethyl)-piperazine-1-ethanesulfonic acid 

Hept heptane 

Hex hexane 

HOAT 7-aza-1 -hydroxybenzotriazole 

HOBT 1-hydroxybenzotriazole, hydrate 

HPLC high performance liquid chromatography 

iPr isopropyl 

/PrOH iso-propanol 

LC liquid chromatography 

M molarity [mo! L~1] 

Me methyl 

MeCN acetonitrile 

MeOH methanol 

MS mass spectroscopy 

min. minute(s) 

N normality 

NaOfBu sodium tert. (tertiary) butoxide 

NBS A/-bromo-succinimide 

NCS A/-chioro-succinimide 

N MP 1 -methyi-2-pyrrolidone 

org. organic 

Pd/C palladium on carbon 

PG protecting group 

Ph phenyl 

PL- Polymer supported 

PL-HCO3 stratospheres™ Solid Phase Extraction cartridges containing a HC03" 

quaternary amine salt 
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PyBOP benzotriazo!e-1-yi-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate 

q quadruplet 

RT room temperature 

s singulet 

Sat. Saturated 

sec secundary 

SEMCi (2-chloromethoxyethyi)-trimethylsilane 

Si~DCC Silicabond DCC 

t triplet 

TBAF tetrabutylammonium fluoride 

TBTU 0-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium tetrafiuoroborate 

tBu tert-buty! 

TEA triethylamine 

TFA trifluoroacetic acid 

THF tetra h yd rof u ra n 

tR retention time 

I. Chemistry 

The following examples illustrate the preparation of biologically active compounds of the 

invention but do not at all limit the scope thereof. 

General: All temperatures are stated in degrees Celsius (°C). Unless otherwise indicated, 

the reactions take place at RT under an argon atmosphere and are run in a flame dried 

round-bottomed flask equipped with a magnetic stir bar. 

Characterization methods used: 

The LC-MS retention times have been obtained using the following eiution conditions: 

A) LC-MS (A): 

Acquity UPLC BEH C18 1.7 prn 2.1x50 mm ID column from Waters, therrnostated in the 

Acquity UPLC Column Manager (60°C) was used. The two eiution solvents were as follows: 

solvent A = water + 0.05% TFA; solvent B = acetonitrile + 0.045% TFA. The eluent flow rate 

was 1.2 mL/min and the characteristics of the eiuting mixture proportion in function of the 

time t from start of the eiution are summarized in the table below (a linear gradient being 

used between two consecutive time points): 

t (min) 0 1.4 1.9 2.0 

Solvent A (%) 98 2 2 98 

Solvent B (%) 2 98 98 2 
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B) LC-MS (B): 

Zorbax SB-Aq, 3.5 jim, 4,6x50mm column thermostated at 40°C. The two eiution solvents 

were as follows: solvent A= water + 0.04%TFA; solvent B = acetonitriie. The eiuent flow rate 

was 4.5 mL/min and the characteristics of the eiuting mixture proportion in function of the 

time t from start of the eiution are summarized in the table below (a linear gradient being 

used between two consecutive time points): 

t (min) 0 1.0 1.45 1.55 

Solvent A (%) 95 5 5 95 

Solvent B (%) 5 95 95 5 

C) LC-MS (C): 

Waters XBridge C18, 2.5 ^im, 4.6x30mm coiumn thermostated at 40°C. The two eiution 

solvents were as follows: solvent A= water + 0.04%TFA; solvent B = acetonitriie. The eluent 

flow rate was 4.5 mL/min and the characteristics of the eiuting mixture proportion in function 

of the time t from start of the eiution are summarized in the table below (a linear gradient 

being used between two consecutive time points): 

t (min) 0 1.0 1.45 1.55 

Solvent A (%) 95 5 5 95 

Solvent B (%) 5 95 95 5 

D) LC-MS (D): 

Ascentis Express C18, 2.7 jim, 2.1x50mm coiumn thermostated at 50°C. The two eiution 

solvents were as follows: solvent A= acetonitriie; solvent B = water + 0.05% NH4OH + 2% 

acetonitriie. The eluent flow rate was 1.4 mL/min and the characteristics of the eiuting 

mixture proportion in function of the time t from start of the eiution are summarized in the 

table below (a linear gradient being used between two consecutive time points): 

t (min) 0 2.0 2.3 2.35 2.50 

Solvent A (%) 5 95 95 5 5 

Solvent B (%) 95 5 5 95 95 

E) LC-MS (E): 

Zorbax Extend-C18, 5^m, 4.6x50mm column not thermostated. The two eiution solvents 

were as follows: solvent A= water + 0.1% NH4OH; solvent B = acetonitriie. The eluent flow 

rate was 4.5 mL/min and the characteristics of the eiuting mixture proportion in function of 

the time t from start of the eiution are summarized in the table below (a linear gradient being 

used between two consecutive time points): 
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t (min) 0 0.8 1.2 1.45 1.55 

Solvent A (%) 98 60 5 5 98 

Solvent B (%) 2 40 95 95 2 

F) LC-MS (F): 

Waters XBridge C18, 5 jam, 4.6x50mm column not thermostated. The two eiution solvents 

were as follows: solvent A= water + 0.1% NH4OH; solvent B = acetonitriie. The eluent flow 

rate was 4.5 mL/min and the characteristics of the eiuting mixture proportion in function of 

the time t from start of the eiution are summarized in the table below (a linear gradient being 

used between two consecutive time points): 

t (min) 0 0.75 1.45 1.55 

Solvent A (%) 95 5 5 98 

Solvent B (%) 5 95 95 2 

G) LC-MS (G): 

Acquity UPLC BEH C18 1.7 \im 2.1x50 mm ID column from Waters, thermostated in the 

Acquity UPLC Column Manager (60°C) was used. The two eiution solvents were as follows: 

solvent A = water + 0.05% TFA; solvent B = acetonitriie + 0.045% TFA. The eluent flow rate 

was 1 mL/min and the characteristics of the eiuting mixture proportion in function of the time 

t from start of the eiution are summarized in the table below (a linear gradient being used 

between two consecutive time points): 

t (min) 0 1.4 1.8 1.9 2.0 

Solvent A (%) 98 5 2 2 98 

Solvent B (%) 2 95 98 98 2 

Preparative LC-MS methods used: 

The purifications by preparative LC-MS have been performed using the conditions 

described hereafter. 

I) Preparative LC-MS (I): 

A X-Bridge column (Waters C18, 10pm OBD, 30x75 mm) was used. The two eiution 

solvents were as follows: solvent A = water + 0.5% NH4OH; solvent B = acetonitriie. The 

eluent flow rate was 75 mL/min and the characteristics of the eiuting mixture proportion in 

function of the time t from start of the eiution are summarized in the tables below (a linear 

gradient being used between two consecutive time points): 

t (min) 0 4.0 6.0 6.4 



WO 2013/114332 
71 

PCT/IB2013/050870 

Solvent A (%) 80 5 5 80 

Solvent B (%) 20 95 95 20 

II) Preparative LC-MS (II): 

A X-Bridge column (Waters Prep C18, 5pm OBD, 19x50 mm) was used. The two eiution 

solvents were as follows: solvent A = water + 0.1% NH4OH; solvent B = 

acetonitriie+0.1%NH40H. The eluent flow rate was 40 mL/min and the characteristics of the 

eiuting mixture proportion in function of the time t from start of the eiution are summarized in 

the tables below (a linear gradient being used between two consecutive time points): 

t (min) 0 0.2 0.3 3.2 3.3 4.3 4.4 

Solvent A (%) 90 90 80 50 5 5 95 

Solvent B (%) 10 10 20 50 95 95 5 

) Preparative LC-MS (IN): 

A Gemini column (Phenomenex NX 10,um, 30x1000mm) was used. The two eiution 

solvents were as follows: solvent A = water + 0.5% NH4OH; solvent B = acetonitriie. The 

eluent flow rate was 100 mL/min and the characteristics of the eiuting mixture proportion in 

function of the time t from start of the eiution are summarized in the tables below (a linear 

gradient being used between two consecutive time points): 

t (min) 0 0.6 7.8 9.2 9.5 10.0 

Solvent A (%) 90 90 5 5 90 90 

Solvent B (%) 10 10 95 95 10 10 

•V) Preparative LC-MS (IV): 

A XBridge column (Waters Prep C18 5 jim, 19x50mm) was used. The two eiution solvents 

were as follows: solvent A = water + 0.1% NH4OH; solvent B = acetonitriie + 0.1% NH4OH. 

The eluent flow rate was 40 mL/min and the characteristics of the eiuting mixture proportion 

in function of the time t from start of the eiution are summarized in the tables beiow (a linear 

gradient being used between two consecutive time points): 

t (min) 0 0.2 0.3 3.2 3.3 4.3 4.4 

Solvent A (%) 75 75 65 35 95 95 5 

Solvent B (%) 25 25 35 65 5 5 95 

V) Preparative LC-MS (V): 

A Gemini column (Phenomenex NX 10 jam, 30x1000mm) was used. The two eiution 

solvents were as follows: solvent A = water + 0.5% formic acid; solvent B = acetonitriie. The 

eluent flow rate was 100 mL/min and the characteristics of the eiuting mixture proportion in 
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function of the time t from start of the eiution are summarized in the tables below (a linear 

gradient being used between two consecutive time points): 

t (min) 0 0,6 7.8 9.2 9.5 10.0 

Solvent A (%) 90 90 5 5 90 90 

Solvent B (%) 10 10 95 95 10 10 

VI) Preparative LC-MS (VI): 

A Gemini coiumn (Phenomenex NX 10jim, 30x1000mm) was used. The two eiution 

solvents were as follows: solvent A = water + 0.5% NH4OH; solvent B = acetonitriie. The 

eluent flow rate was 100 mL/min and the characteristics of the eiuting mixture proportion in 

function of the time t from start of the eiution are summarized in the tables below (a linear 

gradient being used between two consecutive time points): 

t (min) 0 0.6 7.8 9.2 9.5 10.0 

Solvent A (%) 80 80 5 5 80 80 

Solvent B (%) 20 20 95 95 20 20 

VII) Preparative LC-MS (VII): 

A Gemini column (Phenomenex NX 10 \±m, 30x1000mm) was used. The two eiution 

solvents were as follows: solvent A = water + 0.5% NH4OH; solvent B = acetonitriie. The 

eluent flow rate was 100 mL/min and the characteristics of the eiuting mixture proportion in 

function of the time t from start of the eiution are summarized in the tables below (a linear 

gradient being used between two consecutive time points): 

t (min) 0 0.6 7.8 9.2 9.5 10.0 

Solvent A (%) 60 60 5 5 60 60 

Solvent B (%) 40 40 95 95 40 40 

Vlll) Preparative LC-MS (Vlil): 

A XBridge column (Waters Prep C18 5 jam, 19x50mm) was used. The two eiution solvents 

were as follows: solvent A = water + 0.1% NH4OH; solvent B = acetonitriie + 0.1% NH4OH. 

The eluent flow rate was 40 mL/min and the characteristics of the eiuting mixture proportion 

in function of the time t from start of the eiution are summarized in the tables below (a linear 

gradient being used between two consecutive time points): 

t (min) 0 0.2 0.3 4.4 4.5 5.6 5.7 6.5 

Solvent A (%) 75 75 65 65 5 5 95 95 

Solvent B (%) 25 25 35 35 95 95 5 5 
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IX) Preparative LC-MS (IX): 

A Gemini column (Phenomenex Phenyl C6, 5jam, 30x750mm) was used. The two eiution 

solvents were as follows: solvent A = water + 0.5% NH4OH; solvent B = acetonitriie. The 

eiuent fiow rate was 100 mL/min and the characteristics of the eiuting mixture proportion in 

function of the time t from start of the eiution are summarized in the tables below (a linear 

gradient being used between two consecutive time points): 

t (min) 0 0.6 5.85 6.90 7.30 7.50 

Solvent A (%) 95 95 10 5 90 90 

Solvent B (%) 5 5 90 95 10 10 

X) Preparative LC-MS (X): 

A Gemini column (Phenomenex NX, 10fim, 30x1000mm) was used. The two eiution 

solvents were as follows: solvent A = water +• 0.5% formic acid; solvent B = acetonitriie. The 

eluent flow rate was 100 mL/min and the characteristics of the eiuting mixture proportion in 

function of the time t from start of the eiution are summarized in the tables below (a linear 

gradient being used between two consecutive time points): 

t (min) 0 0.6 6.66 7.80 8.53 

Solvent A (%) 95 95 80 5 5 

Solvent B (%) 5 5 20 95 95 

XI) Preparative LC-MS (XI): 

A Gemini column (Phenomenex NX, 10u.m, 30x1000mm) was used. The two eiution 

solvents were as follows: solvent A = water + 0.5% formic acid; solvent B = acetonitriie. The 

eluent flow rate was 100 mL/min and the characteristics of the eiuting mixture proportion in 

function of the time t from start of the eiution are summarized in the tables below (a linear 

gradient being used between two consecutive time points): 

t (min) 0 0.6 6.66 7.80 8.53 

Solvent A (%) 95 95 r~6o" 5 5 

Solvent B (%) 5 5 40 95 95 

Preparative HPLC methods used: 

The purifications by preparative HPLC have been performed using the conditions described 

hereafter. 

I) Preparative HPLC (I): 

A Macherey-Nagel column (Nucleosi! 50-10 10mm, 21x100mm) was used. The three eiution 

solvents were as follows: solvent A = Hept; solvent B = EA; solvent C = MeOH. The eluent 
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flow rate was 40 mL/min and the characteristics of the eiuting mixture proportion in function 

of the time t from start of the eiution are summarized in the tables below (a linear gradient 

being used between two consecutive time points): 

t (min) 0 0.5 7 7.5 8.3 8.4 9.7 

Solvent A (%) 90 90 60 0 0 0 0 

Solvent B (%) 10 10 40 50 50 30 30 

Solvent C (%) 0 0 0 50 50 70 70 

Preparative chiral HPLC methods used: 

The purifications by preparative chiral HPLC have been performed using the conditions 

described hereafter. 

I) Preparative chiral HPLC (I): 

A ChiralPak IA column (5|im, 21x100mm) was used. The eiution solvent was 

Hept/EtOH/DEA 50/50/0.1, run for 15min and at a flow rate of 18 mL/min. 

II) Preparative chiral HPLC (II): 

A ChiralCel OD-H coiumn (5pm, 20x250mm) was used. The eiution solvent was 

Hept/EtOH/DEA 50/50/0.1, run for 12Gmin and at a flow rate of 16 mL/min. 

Example 1: 2-Benzoimidazol-1-yM-{4-[4-(1H-benzoirnidazol-2-yl)-thiazol-5-yl]-

piperazin-1-yl}-ethanone: 

1.1. 4-(4-Methoxycarbonyl~thiazol-5~yl)-piperazine-1-carboxylic acid tert-butyl ester: 

To a solution of methyi 5-bromo-1,3-thiazole-4-carboxylate (1 Og) in MeCN (120mL) was 

added 1-Boc-piperazine (8.56g) followed by DBU (10.1mL). The resulting solution was 

stirred at 80°C for 5h. The reaction mixture was diluted with EA and water. The layers were 

separated and the org. phase was further washed with water. The combined aq. layers 

were extracted with EA. The combined org. layers were dried over Na2S04, filtrated off and 

evaporated in vacuo. The crude was purified by CC (Biotage, SNAP 100g cartridge, solvent 

A: Hept; solvent B: EA; gradient in %B: 10 for 2CV, 10 to 50 over 12CV, 50 for 3CV) to 

afford 7.65g of yellow oil. LC-MS (B): tR = 0.79 min; [M+H]+: 328.37. 

1.2. 4-(4-Carboxy-thiazol-5-yl)-piperazine-1-carboxyiic acid tert-butyl ester: 

To a solution of intermediate 1.1 (7650mg) in EtOH (60m!) was added NaOH 2M (40ml). 

The mixture was stirred for 1h. The solvent was removed in vacuo and 2M HCi (35mL) were 

added leading to pH 5. Water and DCM were added. The aq phase was further extracted 

with DCM. Combined org. layers were dried (Na2S04) and evaporated off to give 6.03g of 

pale yellow powder. LC-MS (B): tR = 0.69 min; [M+Hf: 314.35. 
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1.3. 4-[4-(1H-Benzoimidazoi-2-yl)-thiazoi-5-yl]-piperazine~1-carboxylic acid tert-butyl ester: 

To a solution of intermediate 1.2 (6.03g) in DCM (150mL) was added HOBT (2.86g) 

followed by EDCI (4.04g) and DIPEA (9.88mL), The resulting mixture was stirred for 20min. 

o-Phenyienediamine (2.12g) was added and the resulting mixture was stirred at RT for 20h. 

The reaction mixture was diluted with water. The layers were separated and the aq. phase 

was extracted twice with DCM. The combined org. layers were dried over Na2S04, filtrated 

off and evaporated in vacuo. The resulting yellow oil was taken up in acetic acid (50mL) and 

the mixture was stirred at 80°C for 2.5h. Toluene was added and the mixture was 

evaporated in reduced pressure. The crude was purified by CC (Biotage, SNAP 100g 

cartridge, solvent A; Hept; solvent B: EA; gradient in %B: 5 to 25 over 10CV, 25 for 3CV, 25 

to 45 over 6CV, 45 for 5CV) to afford 2.45g of fine pale yellow needles. LC-MS (B): tR = 

0.71 min; [M+H]*: 386.32. 

1.4. 2-(5-Piperdztn-1-yl-thiazol-4-y()-1H-benzoimidazole, double hydrochloride salt: 

To a suspension of intermediate 1.3 (2.35g) in EA (15 ml) was added HCI 3M in EA (40 ml). 

The suspension immediately turned into an orange solution. Precipitation started to occur 

after 5min. The suspension was stirred at rt for 4.5h. HCI was partially removed under a 

stream of air. The solvent was removed in reduced pressure and the residue was dried in 

high vacuo to afford 2.36g of yellow powder. LC-MS (B): tR = 0.40 min; [M+Hf; 286.34. 

1.5. 2-Benzoimidazol~1-yl-1 ~{4-[4-( 1 H-benzoimidazol~2~yl)-thiazol-5-yl]-piperazin~1-yl}~ 

ethanone: 

A mixture of intermediate 1.4 (25mg), benzoimidazol-1~y!~acetic acid (11.2mg), HATU 

(26.5mg) and DIPEA (54 jiL) in DCM (1mL) was stirred for 2.5h. The solvent was removed 

under reduced pressure, the residue was taken up in DMF and purified by preparative LC-

MS (I) to afford 13mg of beige solid. LC-MS (A): tR = 0.44min; [M+H]+: 444.2. 

Example 2 to Example 7 were synthesized starting from the appropriate acid derivative 

and following the procedure described in Example 1, step 1.5. LC-MS data of Example 2 to 

Example 7 are listed in the table below. The LC-MS conditions used were LC-MS (A). 

Example 
N° Name tR [M+H]+ 

2 
1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-

2-(2-methyl-benzoimidazol-1-yl)-ethanone 
0.45 458.3 

3 
1 -(2-{4-[4-(1 H-Benzoimsdazol~2~yl)-thiazol-5-yl]-piperazin~1 -

yl}-2~oxo-ethyl)-3-methyl-1,3-dihydro-benzoimidazol-2-one 
0.61 474.3 

4 
1-{4-[4-(1H-Benzoimidazoi~2~yl)~thiazol-5-yl]-piperazin-1-yl}-

2-indol-1 -yl-ethanone 
0.71 443.2 
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5 
1-{4-[4-(1 H-Benzoimidazol-2-yi)-thiazol-5-yl]-piperazin-1-yl}-

2-(3-trifluoromethyl-pyrazol-1-yl)-ethanone 
0.66 462.2 

6 
1 -{4~[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yij-piperazin-1 -yi}-

0.51 6 
1 -{4~[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yij-piperazin-1 -yi}-

0.51 408.2 
2-(3-methyl-pyrazol-1-y!)-ethanone 

7 
1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yl}-

2-(2-methyS-thiazoi-4-yl)-ethanone 
0.51 425.2 

Example 8: 1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(6-chloro-
imidazo[1,2-b]pyridazin-2-yl)-ethanone: 

To 6-chloroimidazo[1,2-b]pyridazine-2-yl)acetic acid (12.7mg) were added a solution of 

intermediate 1.4 (20.8mg) in DMF/DiPEA (0.5mL, 5/1) and a solution of HOAT (8.17mg) in 

DMF (0.5mL), followed by Si-DCC (0.96mmol/g, 180mg). The reaction mixture was stirred 

at 40°C for 24h. PL-HC03 (2.06mmol/gJ 120mg) and PL-DETA (7.99mmol/g, 23mg) were 

added and the reaction mixture was further stirred for 3h. The resins were filtered, washed 

five times with 1mL DCM/MeOH 1:1 and the resulting solution was evaporated in vacuo. 

The residue was taken up in DMSO/MeCN 1:4 (0.5mL) and purified by preparative LC-MS 

(II) to afford 14mg of white solid. LC-MS (A): tR = Q.57rnin; [M+H]+: 479.2. 

Example 9 to Example 13 were synthesized starting from the appropriate acid derivative 

and following the procedure described in Example 8. LC-MS data of Example 9 to Example 

13 are listed in the table below. The LC-MS conditions used were LC-MS (A). 

Example N° Name *R [M+Hf 

9 
1-{4-[4_(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-

1 -yl}-2-(2-methyl-imidazo[1 f2-a]pyridin-3-yi)-ethanone 
0.42 458.2 

10 
1 -{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5~yl]-piperazin-

1 ~yl]~2-(3,5-dimethy!-[1,2,4]triazo!-1 -yl)-ethanone 
0.41 423.2 

11 
1 -{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-y!]-piperazin-

1-yl}-2-(2,4-dimethyi-thiazol-5-yl)-ethanone 
0.44 438.9 

12 
1-{4-[4-(1 H~Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin~ 

1-yl}-2-(5-methoxy-benzo[d]isoxazol-3-yl)-ethanone 
0.67 475.2 

13 
1-{4-[4-(1H-Benzoimidazoi-2-yl)~thiazol-5-yl]-piperazin-

1 -yl}-2-(355-dimethyl-pyrazol-1 -yl)-ethanone 
0.52 422.2 
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Example 14: 1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl3-piperazin-1-yl}-2-

imidazo[4,5-b]pyridin-3-yl-ethanone: 

14.1. lmidazo[4,5-b]pyridin-3-yl-acetic acid benzyl ester: 

To a brown solution of 4-azabenzimidazoie (4.75g) in DMF (80mL) was added benzyl 

bromoacetate (6.58mL) followed by Cs2C03 (25.9g). The resulting light brown suspension 

was stirred overnight. The reaction mixture was diluted with EA and washed twice with 

water and aq. sat. NH4CI. The aq. layers were extracted twice with EA. The combined org. 

layers were dried over MgS04, filtrated off and evaporated in reduced pressure. The crude 

was purified by CC (Biotage, SNAP 100g cartridge, solvent A: DCM; solvent B: DCM/MeOH 

8:2; gradient in %B: 0 to 5 over 3CV, 5 for 5CV, 5 to 15 over 5CV, 15%B for 3CV) to afford 

4.99g of the desired compound as yellow solid. LC-MS (C): tR = 0.59 min; [M*H]+: 267.86. 

14.2. imidazo[4,5-b]pyridin-3-yi-acetic acid: 

To a yellow suspension of intermediate 14.1 (4.99g) in MeOH (30mL) and acetic acid 

(0.3mL) was added Pd/C (10%, 994mg) under argon. The flask was evacuated and 

backfilled with argon three times, then evacuated and backfilled with hydrogen twice. The 

reaction mixture was stirred at RT under hydrogen for 5h, filtrated over celite and the celite 

was washed with MeOH. The filtrate was evaporated and dried in vacuo to afford 2.41 g of 

off-white solid that was used without purification. LC-MS (C): tR = 0.15 min; [M*H]+: 178.24. 

14.3. l-ft-ft-flH-Benzoimidazo^-yij-thiazoi-S-ylJ-piperazin-l-ytJ^-imidazotyS-bJpyridin-S-

yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 14.2 replacing benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.45 min; 

[M+-H]+: 445.1. 

Example 15: 1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-
pyrrolo[2,3-b]pyridin-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 2-

(1 H-pyrro!o[2,3-b]pyridin-1-yl)acetic acid replacing benzoimidazol-1-yl-acetic acid. LC-MS 

(A): tR = 0.55 min; [M+Hf: 444.2. 

Example 16: 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-
yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone: 

16.1. (R)-4~(4-Methoxycarbonyi~thiazol-5-yl)-2-methyl-piperazine-1-carboxyiic acid tert-

butyl ester: 

To a solution of methyl 5-bromo-1,3-thiazoie-4-carboxylate (3g) in NMP (30mL) was added 

(R)-1-N-Boc-2-methylpiperazine (2.76g) followed by DIPEA (10.1mL). The resulting solution 

was stirred at 120°C for 1.5d, at RT over weekend and at 120°C for 7h. After cooling down, 



the reaction mixture was diluted with EA and washed with sat. aq. NaHC03, 1M HCI and 

sat. aq NaCL The aq. phases were extracted with EA. The combined org. layers were dried 

over Na2S04, filtrated off and evaporated in vacuo. The crude was purified by CC (Biotage, 

SNAP 100g cartridge, solvent A: Hept; solvent B; EA; gradient in %B: 0 for 10CV, 0 to 10 

over 5CV, 10 for 5CV, 10 to 20 over 5CV, 20 for 5CV, 20 to 30 over 5CV, 30 for 5CV) to 

afford 1.42g of yellow oil. LC-MS (B): tR = 0.84 min; [M+Hf: 342.08. 

16.2. (R)-4-(4-Carboxy-thiazol~5-yl)-2-methyl-piperazine-1~carboxyiic acid tert-butyl ester; 

This compound was prepared using a method analogous to that of Example 1 step 1.2, 

intermediate 16.1 replacing intermediate 1.1, and using 1M NaOH instead of 2M NaOH. LC-

MS (B): tR = 0.69 min; [M+H]+: 314.35. 

16.3. (R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazine-1-carboxylic acid 

tert-butyl ester: 

To a solution of intermediate 16.2 (540mg) in DCM (10mL) was added o-phenylenediamine 

(202mg) followed by HATU (941mg) and DIPEA (367 |iL). The resulting mixture was stirred 

for 2.5h. The reaction mixture was diluted with DCM and washed with sat. aq. NaHC03, and 

water. The aq. phases were extracted with DCM. The combined org. layers were dried over 

Na2S04! filtrated off and concentrated in vacuo. The residue was purified by CC (Biotage, 

SNAP 25g cartridge, solvent A; DCM; solvent B: MeOH; gradient in %B: 0 for 5CV, 0 to 3 

over 5CV, 3 for 10CV). The resulting orange oil (850mg) was taken up in acetic acid (5mL), 

the mixture was stirred at 90°C for 5h and evaporated in vacuo. The residue was taken up 

in DCM and washed with sat. aq. NH4CI and sat. aq. NaHC03. The aq. phases were 

extracted with DCM. The combined org. layers were dried over Na2S04, filtrated off and 

concentrated in vacuo. The crude was purified by CC (30g silica gel, eluent Hept/EA 7/3 +• 

0.1% TEA) to afford 280mg of yellow solid. LC-MS (B): tR = 0.72min; [M+Hf: 400.03. 

16.4. 2-[5-((R)-3-Methyl-piperazin-1-yl)-thiazoi-4-yl]-1H-benzoimidazoie, double 

hydrochloride salt: 

A suspension of intermediate 16.3 (280mg) in 4M HCI in dioxane (5 ml) was stirred at RT 

for 1h. The solvent was removed in reduced pressure to afford 260mg of beige solid. LC-

MS (B): tR = 0.42 min; [M+H]+: 300.02. 

16.5. 1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-thiazo!-5-yl]-2-methyl-piperazin-1~yl}-2-

pyrroio[2,3-b]pyridin-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and 2-(1H-pyrro!o[2,3-b]pyridin-1-yl)acetic acid 

replacing benzoimidazol-1-yi-acetic acid. LC-MS (A): tR = 0.58min; [M+Hf: 458.2. 
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Example 17: 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-
yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazoi-1-yl-acetic acid. LC-MS (A): tR = 0.47 min; [M+Hf: 459.3. 

Example 18: 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-ethyl-piperazin-1-yl}-
2-pyrrolo[2,3-b]pyridin-1-yl-ethanone: 

18.1. 2-[5-((R)-3-Ethyl-piperazin-1-yl)-thiazol-4-yl]-1H-benzoimidazole, double 

hydrochloride salt: 

This compound was prepared in four steps following the method described in Example 16, 

from step 16.1 to 16.4, (R)-1~N~Boc-2~ethylpiperazine replacing (R)-1-N-Boc-2-

methylpiperazine in step 16.1. LC-MS (B): tR = 0.45 min; [M+Hf: 314.18. 

18.2. 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-ethyl-piperazin-1-yl}-2-pyrrolo[2,3-

bjpyridin-1 -yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 18.1 replacing intermediate 1,4 and 2-(1H-pyrroio[2,3-b]pyridin-1-yl)acetic acid 

replacing benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.63min; [M+Hf; 472.3. 

Example 19: 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methoxymethyI-
piperazin-1 -yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone: 

19.1. 2-[5-((R)~3-Methoxymethyl-piperazin-1-yl)-thiazol-4-yi]-1H-benzoimidazole, double 

hydrochloride salt: 

This compound was prepared in four steps following the method described in Example 16, 

from step 16.1 to 16.4, (R)-1-N-Boc-2-methoxymethylpiperazine replacing (R)-1-N-Boc-2-

methyipiperazine in step 16.1. LC-MS (B): tR = 0.43 min; [M+Hf: 329.97. 

19.2. 1 -{(R)-4-[4~( 1 H-Benzoimidazol-2-yl)-thiazoi-5-yl]-2-methoxymethyl-piperazin-1 -yl}~2-

pyrrolo[2,3-b]pyridin-1 -yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 19.1 replacing intermediate 1.4 and 2-(1 H-pyrrolo[2,3-b]pyridin-1-yl)acetic acid 

replacing benzoimidazoi-1-yI-acetic acid. LC-MS (A): tR = 0.6min; [M+Hf: 488.3. 

Example 20: 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methoxymethyl-
piperazin-1 -yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 19.1 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol-1-yl-acettc acid. LC-MS (A): tR = 0.5min; [M+Hf: 489.1. 
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Example 21: 1-{(R)-4-[4-(4-Fluoro-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-

piperazin-1 -yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone: 

21.1. 5-((R)-3-Methyi-piperazin-1-yl)-thiazoie-4-carboxyiic acid methyl ester, hydrochloride 

salt: 

This compound was prepared using a method analogous to that of Example 1 step 1.4, 

intermediate 16.1 replacing intermediate 1.3. LC-MS (B): tR = 0.39 min; [M+Hf: 242.10. 

21.2. 5-[(R)-3-Methyi-4-(2-pyrrolo[2,3-b]pyridin-1-yl-acetyl)-piperazin~ 1 ~yl]-thiazole-4~ 

carboxylic acid methyl ester: 

To a solution of 2-(1 H-pyrroio[2,3-b]pyridin-1-yl)acetic acid (592mg) in DCM (5mL) was 

added HOBT (499mg) followed by EDCI (709mg) and DIPEA (1.21mL). The resulting 

mixture was stirred for 5min. Intermediate 21.1 (933mg) was added and the resulting 

mixture was stirred at RT for 20h, The reaction mixture was diluted with 1M NaHC03 

(30mL). The layers were separated and the org. phase was washed with water, dried over 

Na2S04, filtrated off and evaporated in vacuo. The crude was purified by CC (Biotage, 

SNAP 50g cartridge, solvent A: DCM; solvent B: MeOH; gradient in %B: 0 to 15 over 16CV) 

to afford 1.29g of brown oil. LC-MS (B): tR = 0.64 min; [M+Hf: 400.31. 

21.3. 5-[(R)-3-Methyl-4-(2-pyrrolo[2,3-b]pyridin-1-yl-acetyl)-piperazin-1-yl]-thiazole-4-

carboxylic acid: 

This compound was prepared using a method analogous to that of Example 16 step 16.2, 

intermediate 21.2 replacing intermediate 16.1. LC-MS (B): tR = 0.56 min; [M+Hf: 385.91. 

21.4. 1-{(R)-4-[4-(4-Fluoro-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-

pyrrolo[2,3-b]pyridin-1-yl-ethanorie: 

A suspension of 3-fluorobenzene-1,2-diamine (13.5mg), intermediate 21.3 (40.1mg), HATU 

(39.5mg) and DIPEA (55 JIL) in DCM (1mL) was stirred at RT for 20h. PL-HC03 (500mg, 

2.11mmol/g) was added and the mixture was further stirred for 1h. The resin was filtered off, 

washed with DCM and the resulting solution was evaporated in vacuo. The residue was 

dissolved in AcOH (3mL) and heated at 70°C for 20h. The reaction mixture was 

concentrated under reduced pressure and purified by preparative LC-MS (III) to afford 10mg 

of white solid. LC-MS (A): tR = 0.69min; [M+Hf: 476.3. 

Example 22 to Example 28 were synthesized starting from the appropriate diamine 

derivative and following the procedure described in Example 21. LC-MS data of Example 22 

to Example 28 are listed in the table below. The LC-MS conditions used were LC-MS (A). 
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Example 

Nc 
Name [M+Hf 

22 

1 ~{(R)~2~Methyl-4-[4-(4-methyl-1 H-benzoimidazoi-2-yl)-

thiazol-5-y!]~piperazin~1 -yl}-2-pyrrolo[2,3-b]pyridin-1 -yl-

ethanone 0.62 472.3 

23 
1-{(R)-4-[4-(6-Chioro-1H~benzoimidazol-2-yl)-thiazol-5-yi]-2~ 

methyl-piperazin-1-yl}-2-pyrro!o[2,3-b]pyridin-1-yl-ethanone 0.7 492.3 

24 
1-{(R)-4-[4-(6-tert-Butyl-1H-benzoirnidazo!-2-yl)-thiazol-5-yl]-

2-methyl-piperazin~1-yl}-2-pyrroio[2,3-b]pyridin-1-yl-ethanone 0.77 514.3 

25 

1 -{(R)-4-[4-(5-Methanesulfonyl-1 H~benzoimidazol-2-yl)-

thiazol-5-yl]-2-methyI-piperazin-1-yi}-2-pyrrolo[2,3-b]pyridin-

1-yi-ethanone 
0.63 536.2 

26 

1-{(R)-4~[4-(5~Chloro-6-fluoro-1H-benzoimidazol~2~yi)-thiazol-

5-yl]-2-methyl-piperazin~1-yl}-2-pyrroio[2,3-b]pyridin-1-yl-

ethanone 
0.79 510.2 

27 

1-{(R)-4-[4-(5-Chloro-6-methyMH-benzoimidazol-2-yl)-

thiazol-5-yl]-2-methy!-piperazin-1-yl}~2-pyrrolo[2,3-b]pyridin-

1-yl-ethanone 

0.73 506.2 

28 
1-{(R)-4-[4-(4,5~Difluoro-1 H-benzoirnidazol-2~yl)~thiazol~5-yl]-

2-methyl-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1 -yl-ethanone 
0.81 494.2 

Example 29: 1-(2-{4-[4-(4-Chloro-1H-benzoimidazol-2-yl)-thiazol-5-yi3-piperazin-1-yl}-
2-oxo-ethyl)-3-methyl-1,3-dihydro-benzolmidazol-2-one: 

29.1. 5-{4~[2-(3-Methyl-2-oxo-2,3-dihydro-benzoimidazoi-1-yl)-acety!]-piperaziri-1-yl}-

thiazole-4~carboxylic acid: 

This compound was prepared in three steps following the method described in Example 21, 

from step 21.1 to 21.3, starting with intermediate 1.1 instead of intermediate 16.1 in step 

21.1 and using (3-methyl-2-oxo-2,3-dihydro-benzoimidazol-1-yi)-acetic acid instead of 2-

(1H-pyrro!o[2,3-b]pyridin-1-yi)acetic acid in step 21.2. LC-MS (B): tR = 0.60 min; [M+Hf; 

402.11. 

29.2. 1~(2~{4~[4-(4-Chloro-1H-benzoimidazo!~2~yt)~thiazol-5-yi]-piperazin-1-yi}-2~oxo~ethyl)-

3-methyl-1,3-dihydro-benzoimidazol-2-one: 

This compound was prepared using a method analogous to that of Example 21 step 21.4, 

intermediate 29.1 replacing intermediate 21.3 and 3-ch!oro-benzene-1,2-diamine replacing 

3~fluorobenzene-1,2-diamine. LC-MS (A): tR = 0.75min; [M+Hf: 508.2. 
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Example 30 to Example 37 were synthesized starting from the appropriate diamine 

derivative and following the procedure described in Example 29 step 29.2. LC-MS data of 

Example 30 to Example 37 are listed in the table below. The LC-MS conditions used were 

LC-MS(A). 

Example 
N° Name [M+Hf 

30 

1 -(2-{4-[4-(7-Methoxy-1 H-benzoimidazol~2-yl)-thiazol-5-yl]-

piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one 

0.63 504.3 

31 

1 -Methyl-3-(2-{4-[4-(5-methyl-1 H-benzoimidazoi-2-yS)-thiazol-

5-yl]-piperazin-1 -yl}-2-oxo-ethyl)-1,3-dihydro-benzoimidazol-

2-one 

0.65 488.3 

32 

1 -Methyl-3-(2-oxo~2»{4-[4~(54rifluoromethyl-1 H-

benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-ethyl)-1,3-

dihydro-benzoimidazoi-2-one 

0.79 542.2 

33 

1 -(2-{4-[4-(5-Methoxy-1 H-benzoimidazoi-2-yl)-thiazol-5-yl]-

piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one 

0.63 504.2 

34 

1-(2-{4-[4-(6-Fiuoro-1H-benzoimidazo!-2-yl)-thiazol-5-yl]-

piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one 

0.64 492.2 

35 

1-(2-{4-[4-{5,6-Dichloro-1H-benzoimidazol-2-yl)-thiazol-5-yl3-

pi'perazin-1-yl}-2-oxo-ethyl)-3-methyi-1,3-dihydro-

benzoimidazol-2-one 

0.84 542.1 

36 

1„(2~{4~[4~(5,6-Dimethoxy-1H-benzoimidazoi~2~yl)~thiazol-5-

yl]-piperazin-1-yi}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one 

0.62 534.3 

37 

1 -(2-{4-[4-(6-Chioro~7~methyl~1 H-benzoimidazol-2-yl)-thiazol-

5-yl]-piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one 

0.75 522.2 
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Example 38: 1-{4-[4-(1H-Benzoimidazol-2-yl)-2-bromo-thiazol-5-yl]-piperazin-1-yl}-2-

pyrrolo[2,3-b3pyridin-1-yl-ethanone: 

38.1. 4-(2-Bromo-4-methoxycarbonyl-thiazol-5-yl)-piperazine-1-carboxylic acid tert-butyl 

ester: 

To a brown solution of intermediate 1.1 (3.94g) in MeCN (60mL) was added NBS (2.21g), 

The resulting solution was stirred at 50°C for 1h. The reaction mixture was evaporated to 

dryness. The crude was diluted with EA and Hept was added. The resulting suspension was 

filtered off, the powder was washed with Hept and the filtrate was evaporated in vacuo to 

afford 4.71 g (80% pure) of brown resin. LC-MS (B): tR = 0.90 min; [M+Hf: 407.96. 

38.2. 4-(2-Bromo-4-carboxy-thiazol-5-yl)-piperazine-1-carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.2, 

intermediate 38.1 replacing intermediate 16.1 and using as solvent MeOH/THF (2/1) instead 

of MeOH. LC-MS (B): tR = 0.79 min; [M+Hf: 393.84. 

38.3. 2-(2-Bromo-5-piperazin-1 -yl-thiazol-4-yl)-1 H-benzoimidazole, double hydrochloride 

salt: 

This compound was prepared using a method analogous to that of Example 16 step 16.3, 

intermediate 38.2 replacing intermediate 16.2. LC-MS (B): tR = 0.46 min; [M+Hf: 365.97. 

38.4. 1-{4-[4-(1H-Benzoimidazoi-2-yl)-2-bromo-thiazol-5-yl]-piperazin-1-yl}-2-pyrrolo[2,3-

b]pyridin-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 38.3 replacing intermediate 1.4 and 2-(1H-pyrrolo[2,3-b]pyridin-1~yl)acetic acid 

replacing benzoimidazol~1-yi~acetic acid. LC-MS (A): tR = 0.63min; [M+Hf: 522.2. 

Example 39: 1-{4-[4-(1H-Benzoimidazol-2-yl)-2-ethyl-thiazol-5-yl]-piperazin-1-yl}-2-
pyrrolo[2,3-b]pyridin-1-yl-ethanone: 

A vial was charged with Example 38 (50mg), 1,1'-bis(diphenylphosphin)ferrocen 

dichloropalladium-(M)-chlorid complex (in DCM 1/1, 3.91mg) and dioxane (1.5mL) at RT 

under argon, sealed and evacuated and backfilled with argon three times. Diethylzinc (1.5M 

in toluene) was added. The resulting orange suspension was shaken at 100°C for 1.5h. The 

reaction mixture was allowed to cool down, was quenched with water (0.5mL) dropwise and 

evaporated to dryness. The resulting brown solid was purified by preparative LC-MS (I) to 

afford 17mg of beige solid. LC-MS (A): tR = 0.65min; [M+Hf: 472.3. 
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Example 40: 1-{4-[4-(1H-Benzoimidazo!-2-yl)-2-methyS-thiazol-5-y!]-plperazin-1-yl}-2-
pyrrolo[2,3-b3pyridin-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 39, 

dimethylzinc (2M in toluene) replacing diethylzinc (1.5M in toluene). LC-MS (A): tR = 0.6min; 

[M+Hf: 458.2. 

Example 41: 1-{4-[4-(1H-Benzoimidazol-2-yl)-2-phenyl-thiazol-5-yl]-piperazin-1-yl}-2-
pyrrolo[2,3-b3pyridin-1-yl-ethanone: 

41.1. 1-(4~{2'Bromo-4-[1-(2-trimethylsiIanyl-ethoxymethyl)~1H~benzoimidazol-2-y!]-thiazol-

5-yl}-piperazin-1-yl)-2~pyrroIo[2,3-b]pyridin-1-yl-ethanone: 

To a yellow solution of Example 38 (542mg) in THF (6mL) was added NaH (62mg, 60% in 

mineral oil) at 0°C. The resulting pale yellow foaming suspension was stirred at 0°C for 

15min under argon, then SEMCI (182mg) was added and stirring was continued for 1.25h. 

The reaction mixture was quenched by addition of water. Phases were separated and the 

org. layer was washed with water and brine. The aq. layers were extracted twice with EA. 

The combined org. layers were dried over MgS04, filtrated off, evaporated and dried in high 

vacuo. The crude was purified by CC (Biotage, SNAP 25g cartridge, solvent A: DCM; 

solvent B: DCM/MeOH 8/2; gradient in %B: 5 for 4CV, 5 to 15 over 6CV, 15 for 3CV) to 

afford 530 mg of light yellow solid. LC-MS (B): tR = 0.91 min; [M+Hf: 652.48. 

41.2. 1-( 4-{2-Phenyl-4~[1 -(2-trimethylsilanyl-ethoxymethyl)-1H-benzoimidazol-2-yl]-thiazol-

5-yl}-piperazin-1 -yl)-2-pyrrolo[2,3-b]pyridln-1 -yl-ethanone: 

A mixture of intermediate 41.1 (50mg), phenylboronic acid (9.83mg), Pd(PPh3)2CI2 (2,69mg) 

in MeCN (1mL) and 1M Na2C03 (1mL) was stirred at 80°C for 24h. The reaction mixture 

was allowed to cool down, diluted with EA and washed twice with water and brine. The aq. 

layers were extracted twice with EA. The combined org. layers were dried over MgS04, 

filtrated off and evaporated to dryness. The crude was purified by CC (Biotage, SNAP 10g 

cartridge, solvent A: DCM; solvent B: DCM/MeOH 8/2; gradient in %B: 5 for 5CV, 5 to 15 

over 5CV, 15 for 5CV) to afford 28mg of brown solid. LC-MS (B): tR = 0.94 min; [M+Hf: 

650.64. 

41.3. 1 -{4-[4-( 1 H-Benzoimidazol~2~yl)~2~phenyl-thiazol-5-yl]-piperazin-1 -y!}-2-pyrrolo[2,3~ 

b]pyhdin-1 -yl-ethanone: 

To a brown solution of intermediate 41.2 (26mg) in THF (0.5mL) was added TBAF (0.16mL, 

1M in THF) at RT. The mixture was stirred at RT for 1 h, heated at 70°C for 20.5h. Two 

additional equivalents of TBAF were added and the mixture was stirred at 70°C for 3.5h. 

After cooling down, sat. aq. NaHC03 was added and the mixture was extracted twice with 

DCM. The combined org. layers were dried over MgS04l filtrated off and evaporated to 
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dryness. The crude was purified by preparative LC-MS (I) to afford 2mg of yellow soiid. LC-

MS (A): tR = 0.76min; [M+Hf: 520.2. 

Example 42: 1-{4-[4-(1H-Benzoimidazol-2-yl)-2-chloro-thiazol-5-yl]-piperazin-1-yl}-2-
pyrrolo[2,3-b3pyrldin-1-yl-ethanone: 

42.1. 4-(2-Chloro-4-methoxycarbonyl-thiazoi~5-yl)-piperazine-1-carboxylic acid tert-butyl 

ester: 

This compound was prepared using a method analogous to that of Example 38 step 38.1, 

NCS replacing NBS. LC-MS (C): tR = 0.85 min; [M+H]+: 362.24. 

42.2. 4-(4-Carboxy-2~chloro-thiazo!-5-yl)-piperazine~1-carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.2, 

intermediate 42.1 replacing intermediate 16.1 and using MeOH/THF 1/1 instead of EtOH. 

LC-MS (C): tR = 0.72 min; [M+Hf: 348.26. 

42.3. 4-[4-( 1H-Benzoimidazol~2-yi)-2-chioro-thiazo!-5-yl]-piperazine-1 -carboxylic acid tert-

butyl ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.3, 

intermediate 42.2 replacing intermediate 16.2. LC-MS (C): tR = 0.69 min; [M+Hf: 420.35. 

42.4. 5-[(R)-3-Methy!-4-(2~pyrroio[2,3-b]pyridin-1-yl-acetyI)-piperazin-1~yl]-thiazo!e-4-

carboxylic acid: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 42.3 replacing intermediate 16.3. LC-MS (C): tR = 0.57 min; [M+Hf: 319.96. 

42.5. 1-{4-[4-( 1H-Benzoimidazol~2~yt)-2-chloro-thiazo!-5-yl]-piperazin~ 1 ~yl}~2~pyrroio[2,3-

b]pyridin-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 42.4 replacing intermediate 1.4 and 2-(1 H-pyrrolo[2,3-b]pyridin-1-yl)acetic acid 

replacing benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.63min; [M+Hf: 478.2. 

Example 43: rac-1-{4-[4-(1H-Benzoimidazol-2-yl)-2-(1-hydroxy-ethyl)-thiazol-5-yl]-
piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone: 

43.1. 1-(4~{2~Acetyl-4-[1-(2-trimethylsilanyl-ethoxymethyl)-1H-benzoimidazol-2-yl]-thiazol-5~ 

yl}-piperazin-1-yl)-2~pyrrolo[2f 3-b]pyridin-1 -yl-ethanone: 

To a solution of intermediate 41.1 (250mg) in toluene (5mL) was added tributyl(1-

ethoxyvinyl)tin (0,163mL) followed by Pd(PPh3)2Ci2 (26.9mg). The resulting yellow 

suspension was stirred at 95°C under argon for 19.5h. 1.2 equivalents of tributyl(1-

ethoxyvinyl)tin and 0.1 equivalent of Pd(PPh3)2C!2 were added and the mixture was further 

stirred at 95°C for 3.5h. The reaction mixture was evaporated to dryness. The residue was 

dissolved in dioxane (3.3mL) and 2M HCi (1.6mL). The resulting dark brown emulsion was 
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vigorously stirred at RT overnight, 1M NaOH (3.5mL) was added to reach pH 9. Water was 

added and the mixture was extracted three times with DCM. The combined org. layers were 

dried over MgS04, filtrated off and evaporated to dryness. The crude was purified by CC 

(Biotage, SNAP 10g cartridge, solvent A: DCM; solvent B: DCM/MeOH 8/2; gradient in %B: 

5 for 5CV, 5 to 15 over 3CV, 15 for 7CV) to afford 191mg of dark yellow solid. LC-MS (B): tR 

= 0.91 min; [M+Hf: 616.63. 

43.2. rac-1-(4-{2-(1-Hydroxy-eihy!)~4-[1~(2~trimethylsiianyi-ethoxymethyl)-1H-

benzoimidazol-2-yl]-thiazol-5-yl}-piperazin-1-yi)-2-pyrrolo[2,3-b]pyridin-1 -yl-ethanone: 

To a yellow solution of intermediate 43.1 (40mg) in MeOH (1mL) was added NaBH4 (2.5mg) 

under argon at RT. The resulting foaming brown suspension was shaken at RT. The 

reaction mixture was quenched by adding water and extracted three times with DCM. The 

combined org. layers were evaporated and dried in high vacuo to afford 33mg of brown 

solid. LC-MS (B): tR = 0.82 min; [M+Hf: 618.05. 

43.3. rac-1-{4-[4-(1H-Benzoimidazol-2-yl)-2-(1~hydroxy~ethyl)~thiazol~5-yi]~piperazin-1-yl}-2~ 

pyrrolo[2,3-b]pyridin-1 -yl-ethanone: 

This compound was prepared using a method analogous to that of Example 41 step 41.3, 

intermediate 43.2 replacing intermediate 41.2. LC-MS (A): tR = 0.57min; [M+H]+: 488.3. 

Example 44: 1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazoI-5-yl3-[1,4]diazepan-1-y[}-2-

pyrrolo[2,3-b]pyridin~1-yl-ethanone: 

44.1. 4-(1H-benzo[d]imidazol"2~yl)~5-(1,4-diazepan-1-yI)thiazole, double hydrochloride salt: 

This compound was prepared in four steps following the method described in Example 16, 

from step 16.1 to 16.4, tert-butyl-1,4-diazepane-1-carboxylate replacing (R)-1-N-Boc-2-

methylpiperazine, DBU replacing DIPEA and heating at SOX in step 16.1. LC-MS (B): tR = 

0.43 min; [M+Hf: 300.00. 

44.2. 1-{4-[4-( 1 H-Benzoimidazol-2-yl)-thiazol-5-yi]-[ 1,4]diazepan-1 -yl}-2-pyrroio[2,3-

b]pyridin-1 -yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 44.1 replacing intermediate 1.4 and 2-(1H-pyrrolo[2,3-b]pyridin-1-yl)acetic acid 

replacing benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.57min; [M+Hf: 458.3. 

Example 45: 1-{4-[4-CfH-Benzoimidazol-2-yl)-thiazol-5-yl3-[154]diazepan-1-yl}-2-
imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 44.1 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazoM-yS-acetic acid. LC-MS (A): tR = 0.47min; [M+Hf: 459.3. 
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Example 46: 1-{(S)-4-[4-(1H-Benzoimidazol-2-yl)-thiazo!-5-yl]-2~methyl-piperazin-1-
y!}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone: 

46.1. 2-[5-((S)-3-Methyl-piperazin-1-yl)-thiazol-4-yl]-1H-benzoimidazole, double 

hydrochloride salt: 

This compound was prepared in four steps following the method described in Example 16, 

from step 16.1 to 16.4, (S)-1-N-Boc-2-methylpiperazine replacing (R)-1-N-Boc-2-

methylpiperazine and DBU replacing DIPEA in step 16.1 and using MeOH/THF 2.5/1 

instead of BOH in step 16.2. LC-MS (B): tR = 0.42 min; [M+Hf: 300.02. 

46.2. 1-{(S)~4~[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperaziri-1-yl}-2-

pyrrolo[2,3-b]pyridiri-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 46.1 replacing intermediate 1.4 and 2-(1H-pyrrolo[2,3-b]pyridin-1-yi)acetic acid 

replacing benzoimidazol-1-yS-acetic acid. LC-MS (A): tR = 0.58min; [M+Hf: 458.3. 

Example 47: 1-{(S)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-
yl}-2-imidazo[4,5-bjpyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 46.1 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.47min; [M+Hf; 459.2. 

Example 48: 1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperidin-1-yI}-2-
lmidazo[4,5-b]pyridin-3-yi-ethanone: 

48.1. 4-(4-Methoxycarbonyi-thiazol-5-yl)-3)6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl 

ester: 

A mixture of methyl 5-bromo-1,3-thiazoie-4-carboxylate (250mg), tert-butyl 4-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan~2-yl)-5-6-dihydropyridine-1(2H)-carboxylate (348mg), 

Pd(PPh3)4 (67.1 mg) in sat. aq. K2C03 (1.5mL) and dioxane (3mL) was stirred at 125°C for 

1h under argon in the microwave. EA was added and the mixture was washed with water 

and brine. The aq. layers were extracted with EA. The combined org. layers were dried over 

MgS04, flitrated off and concentrated in vacuo. The crude was purified by CC (Biotage, 

SNAP 25g cartridge, solvent A; Hept; solvent B: EA; gradient in %B: 0 for 5CV, 0 to 10 over 

5CV, 10 for 5CV, 10 to 20 over 5CV, 20 for 5CV, 20 to 30 over 5CV, 30 for 10CV) to afford 

187mg of yeSSow oil LC-MS (B): tR = 0.84 min; [M+Hf: 325.05. 

48.2. 4-(4-Methoxycarbonyl-thiazoi-5-yl)'piperidine-1-carboxylic acid tert-butyl ester: 

To a solution of intermediate 48.1 (180mg) in EtOH (5mL) was added Pd/C (10%, 29mg) 

under argon. The flask was evacuated and backfilled with argon three times, then 

evacuated and backfilled with hydrogen twice. The reaction mixture was stirred at RT under 
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hydrogen. After 3h, 0.05 equivalent of Pd was added, followed by 1 equivalent of TEA 0.75h 

later. After stirring for 1.5h, the reaction mixture was heated up to 50°C overnight. 2 

equivalents of AcOH were added and the mixture was heated at 50°C for 4h. 0.05 

equivalent of Pd was added and the heating was pursued for 20h. The mixture was filtered 

over celite and the filtrate was engaged with Pd/C (10%, 29mg) under argon. The flask was 

evacuated and backfilled with argon three times, then evacuated and backfilled with 

hydrogen twice. The reaction mixture was stirred at 50°C under hydrogen overnight. The 

mixture was filtered over ceiite and evaporated under reduced pressure to afford 143mg of 

yellow wax. LC-MS (B): tR = 0.85 min; [M+Hf; 327.21. 

48.3. 4-(4-Carboxy~thiazol~5~yl)-piperidine~ 1 -carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.2, 

intermediate 48.2 replacing intermediate 16.1. LC-MS (B); tR = 0.73 min; [M+Hf; 313.22. 

48.4. 2-(5-Piperidin-4-yl-thiazol-4~yl)-1H-benzoimidazole: 

This compound was prepared using a method analogous to that of Example 16 step 16.3, 

intermediate 48.3 replacing intermediate 16.2, however no work-up was performed after 

reaction with HATU. The BOC group was moreover cleaved during AcOH treatment. LC-

MS (C): tR = 0.45 min; [M+Hf: 285.14. 

48.5. 1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperidin-1-yl}~2-imidazo[4,5-b]pyridin-3-

yl-ethanorie: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 48.4 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazoM-yl-acetic acid. LC-MS (A); tR = 0.51min; [M+Hf: 444.3. 

Example 49: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-y!)-thiazol-5-yl]-2-ethyl-piperazin-1-yl}-
2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 18.1 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.51min; [M+Hf: 473.3. 

Example 50: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-isopropyl-thiazol-5-yl3-2-methyl-
piperazin-1-yl}-2-imidazo[4,5-b3pyridin-3-yl-ethanone: 

50.1. (R)-4-(2-Bromo-4-methoxycarbonyl-thiazol-5-yl)-2-methyl-piperazine-1-carboxylic 

acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 38 step 38.1, 

intermediate 16.1 replacing intermediate 1.1. LC-MS (B): tR = 0.93 min; [M+Hf: 420.30. 
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50.2. (R)-4-(2-lsopropenyl-4-methoxycarbonyl-thiazol-5-yl)-2-methyl-piperazine-1-

carboxylic acid tert-butyl ester: 

A mixture of isopropenylboronic acid pinacol ester (0.246mL), Pd(PPh3)2Cl2 (42.2mg), 

intermediate 50.1 (500mg) in MeCN (4mL) and 1M Na2C03 (4mL) was stirred at 80°C under 

argon for 2h. The reaction mixture was allowed to cool down, was diluted with EA and 

washed twice with water and once with brine. The aq. iayers were extracted with EA. The 

combined org. layers were dried over MgS04, filtrated off and evaporated to dryness to 

afford 575mg of brown oil. CC (Biotage, SNAP 10g cartridge, solvent A: Hept; solvent B: 

EA; gradient in %B: 10 for 6CV, 10 to 30 over 3CV, 30 for 5CV) afforded 343mg of pale 

yellow wax. LC-MS (B): tR = 0.96 min; [M+Hf: 382.03. 

50.3. (R)-4~(2~lsopropyl-4-methoxycarbonyl-thiazol-5-yl)-2-methyl-piperazine-1 -carboxylic 

acid tert-butyl ester: 

To a flask containing intermediate 50.2 (296mg) was added Pd/C (10%, 41mg) under argon 

followed by MeOH (3mL). The fiask was evacuated and backfilled with argon three times, 

then evacuated and backfilled with H2 three times. The reaction mixture was stirred at RT 

under H2 for 1.75h, filtrated over celite. The celite was washed with MeOH and the filtrate 

was evaporated in vacuo to afford 294mg of white solid. LC-MS (B): tR - 0.94 min; [M+Hf: 

384.20. 

50.4. (R)-4-(4-Carboxy-2-isopropyl-thiazol-5-yl)-2-methyl-piperazine-1 -carboxylic acid tert-

butyl ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.2, 

intermediate 50.3 replacing intermediate 16.1, using MeOH/THF 1:1 instead of EtOH and 

heating at 50°C. LC-MS (B): tR = 0.87 min; [M+Hf: 369.78. 

50.5. (R)-4-[4-(1H-Benzoimidazol-2~yl)~2-isopropyl-thiazol~5-yl]~2-methyl-piperazine-1-

carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.3, 

intermediate 50.4 replacing intermediate 16.2, LC-MS (B): tR = 0.83 min; [M+H]+: 442.52. 

50.6. (R)-4-( 1H-benzoimidazol-2-yl)-2-isopropyl-5-(3-methylpiperazin-1-yl)thiazole, double 

hydrochloride salt: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 50.5 replacing intermediate 16.3. LC-MS (B): tR = 0.83 min; [M+H]+: 442.52. 

50.7. 1-{(R)-4-[4-(1H~Benzoimidazol-2-yl)-2-isopropyl-thiazoi-5-yl]-2~methyl-piperazin~1~yl}-

2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 50.6 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol-1-yl~acetic acid. LC-MS (A): tR - 0.61min; [M+Hf: 501.3. 
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Example 51: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl)-2-

methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin~3-yl-ethanone: 

51.1. (R)-4-(4-Methoxycarbonyl-2-triftuoromethyl-thiazoi~5~yl)-2-methyl-piperazine-1-

carboxylic acid tert-butyl ester: 

To a solution of intermediate 50.1 (2g) in DMF (40rnL), Cut (4.53g), AsPh3 (601mg), 

tris(dibenzylidenaceton)dipalladium-(0)-ch!oroform adduct (246mg) and methyl 2,2-difluoro-

2-(fluorosulfonyi)acetate (4.57g) were added in sequence. The resulting suspension was 

heated at 100°C for 4h. The mixture was allowed to cool down and was flushed with 

nitrogen for 30min into an ethanolamine solution (50% in water). The residue was 

evaporated to dryness. CC (Biotage, SNAP 10Og cartridge, solvent A: Hept; solvent B: EA; 

gradient in %B: 00 for 1CV, 0 to 10 over 5CV, 10 for 3CV, 10 to over 5CV, 20 for 3CV, 20 to 

30 over 5CV, 30 for 3CV, 30 to 50 over 5CV) afforded 1.26g of yellow oil. LC-MS (B): tR = 

0.97 min; [M+Hf: 409.96. 

51.2. (R)-4-(1 H~benzoimidazol-2-yl)-5-(3-methylpiperazin-1-yl)-2-(trifluoromethyl)thiazole, 

double hydrochloride salt: 

This compound was prepared in three steps following the method described in Example 16, 

from step 16.2 to 16.4, intermediate 51.1 replacing intermediate 16.1 in step 16.2. LC-MS 

(B): tR = 0.55min; [M+Hf: 367.94. 

51.3. 1-{(R)-4-[4~(1H'Benzoirnidazol-2-yl)-2-trifluoromethyl-thiazo!-5-yl]-2-methyl-piperazin-

1-yl}-2-imidazo[4,5-b]pyridiri-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 51.2 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazoM-yl-acetic acid. LC-MS (A): tR = G.66min; [M+Hf: 527.2. 

Example 52: 1-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(4-
methoxy-indol-1-yl)~ethanone: 

52.1. (4-Methoxy-indol-1-yl)-acetic acid: 

To a solution of 4-methoxyindole (294mg) in DMF (10mL) was added K2C03 (829mg). After 

10min stirring, ethylchloroacetate (0.426mL) was added. The reaction mixture was stirred 

overnight at 120°C, was allowed to cool down and was filtered off. The solid was washed 

with DCM and the filtrate was concentrated in vacuo. After CC (silica gel, EA/MeOH 9/1) 

followed by preparative HPLC (i), the resulting material was dissolved in 1M NaOH/THF 

(20mL, 1/1). The mixture was stirred at RT overnight, neutralized with 1M HCI (8mL) and 

concentrated to dryness. The residue was taken up in DCM and the resulting suspension 

was filtered off. The filtrate was evaporated in vacuo to afford 340mg of beige powder. LC-

MS (D): tR = 0.76 min; [M+Hf: 206.1. 
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52.2. 1 -{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1 -yi}-2-(4-methoxy-indol-1 ~yl)~ 

ethanone: 

To intermediate 52.1 (30.8mg) were added a solution of intermediate 1.4 (35.8mg) in 

DMF/DIPEA (0.54mL, 5/1) and a solution of HOAT (20.4mg) in DMF (G.45mL). DMF 

(0.9mL) and DIPEA (0.9mL) were added and the mixture was heated up until complete 

dissolution. Si-DCC (0.93mmol/g, 322.6mg) was added and the reaction mixture was 

heated at 50°C overnight. After cooling down, it was filtered through a PL-HC03 cartridge 

preconditioned with DCM/MeOH 1/1. The cartridge was further washed with DCM/MeOH 

1/1 and the solvents were removed in vacuo. The crude was purified by preparative LC-MS 

(IV) to afford 19mg of white solid. LC-MS (A): tR = 0.7min; [M+Hf: 473.3. 

Example 53 to Example 64 were synthesized starting from the appropriate indole 

derivative and following the procedure described in Example 52, step 52.1 and 52.2. LC-MS 

data of Example 53 to Example 64 are listed in the table below. The LC-MS conditions used 

were LC-MS (A). 

Example N° Name tR [M+Hf 

53 
1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yl]-piperazin-

1-yl}-2-(5,6-dich!oro-indol-1-yl)-ethanone 
0.86 511.1 

54 
1-{4-[4-(1H-Benzoimidazo!-2-yi)-thiazol-5-yi]-piperazin-

1 -yi}-2-(6-trifluoromethyl-indol-1 -yl)-ethanone 
0.84 511.2 

55 
1 -{4-[4-(1 H-Benzoimidazol-2-yi)-thiazol-5-y!]-piperazin-

1 -yl}-2-(5-fluoro-indo!-1 -yl)-ethanone 
0.73 461.2 

56 
1 -{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-

1-yl}-2-(6-fluoro-indoi-1-y!)-ethanone 
0.74 461.2 

57 
1 -{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-

1-yi}-2-(7-methyl-indol-1-yl)-ethanone 
0.74 457.3 

58 
1-{4-[4-(1 H-Benzoimidazol~2~yl)~thiazol~5-yl]-piperazin-

1-yi}-2-(2-methyl-indol-1-yl)-ethanone 
0.75 457.2 

59 
1 -(2-{4-[4-(1 H~Benzoimidazol~2~yl)~thiazol~5-yl]-

piperazin-1~y!}-2-oxo-ethyl)-1H-indoie-3-carbonitrile 
0.69 468.2 

60 
1 -{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-

1 -yl}-2-(4-chloro-indoi-1 -yl)-ethanone 
0.79 477.2 

61 
1-(2-{4-[4-(1H-Benzoimidazol-2-yi)-thiazoi-5-yl]-

piperazin-1~yl}-2-oxo-ethyl)-1H~indole-7-carbonitrile 
0.71 468.2 

62 1 -{4-[4-(1 H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin- 0.78 507.2 
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1 -yl}-2-(5-chloro-6-methoxy-indol-1 -yl)-ethanone 

63 
1-{4-[4-(1 H~Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-

1-yl}-2-(5~fluoro-3-methyi~indol-1-y!)-ethanone 
0.79 475.3 

64 
1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-

1 -yl}-2-(2-trifluoromethyi-benzoimidazol-1 -yl)-ethanone 
0.67 512,2 

Example 65: 1-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazoi-5-yl]-piperazin-1-yl}-2-(6-chloro-

pyrrolo[2,3-b]pyridin-1-yl)-ethanone: 

65.1. (6-Chloro-pyrrolo[2,3-b]pyridin-1-yi)-acetic acid tert-butyl ester: 

This compound was prepared following the method described in Example 14, step 14.1, 6-

chloro-1H-pyrrolo[2,3-b]pyridine replacing 4-azabenzimidazole. LC-MS (B): tR = 0.93min; 

[M+Hf: 267.28. 

65.2. (6~Chloro-pyrrolo[2,3'b]pyridin-1-yl)-acetic acid, hydrochloride salt: 

This compound was prepared following the method described in Example 16, step 16.4, 

intermediate 65.1 replacing intermediate 16.3. LC-MS (B): tR = 0,68min; [M+Hf: 211.31. 

65.3. 1 -{4-[4-( 1 H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-( 6-chioro-pyrroio[2,3~ 

b]pyridin-1-yl)-ethanone: 

This compound was prepared following the method described in Example 52, step 52.2, 

intermediate 65.2 replacing intermediate 52.1. LC-MS (A): tR = 0,72min; [M+Hf: 478.2. 

Example 66: 1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2-methyl-
pyrrolo[2,3-b]pyridin-1-yl)-ethanone: 

66.1. (2-Methyl-pyrrolo[2,3-b]pyridin-1-yl)-acetic acid: 

This compound was prepared in two steps following the method described in Example 14, 

step 14.1 and step 14.2, 2-methyl-7-azaindole replacing 4-azabenzimidazole in step 14.1. 

LC-MS (B): tR - 0.44min; [M+Hf: 191.11. 

66.2. 1-{4-[4-(1H~BenzQimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2-methyl-pyrrolo[2;3-

bjpyridin-1 -yi)-ethanone: 

This compound was prepared following the method described in Example 52, step 52.2, 

intermediate 66.1 replacing intermediate 52.1. LC-MS (A): tR = 0.58min; [M+Hf: 458.3. 

Example 67: 1-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(3«methyl-

pyrrolo[2,3-b]pyridin-1-yl)-ethanone: 

67.1. 3-Methyi-1 H-pyrrolo[2,3-b]pyridine: 

A mixture of 2,3-dichloropyridine (500mg), allylamine (0.254mL), NaOtBu (1.19g), Pd2dba3 

(37.9mg), dppf (91.8mg) in toluene (15mL) was prepared under argon and divided into three 

vials. The vials were sealed and evacuated and backfilled with argon three times. The 
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resulting green-brown suspensions were heated up to 140°C for 19.3h. Pd2dba3 (0.0125eq) 

and dppf (0.05eq) were added and the reaction mixture was further stirred at 140°C for 25h. 

After cooling down, the combined reaction mixtures were diluted with EAand washed with 

water and brine. The aq. layers were extracted with EA. The combined org. layers were 

dried over MgS04; filtrated off and evaporated to dryness. CC of the crude (Biotage, SNAP 

25g cartridge, solvent A: Hept; solvent B: EA; gradient in %B: 50 for 6CV, 50 to 70 over 

3CV, 70 for 5CV, 70 to 100 over 3CV, 100 for 3CV) afforded 67mg of brown solid. LC-MS 

(B): tR = 0.44min; [M+Hf: 133.22. 

67.2. (3-Methyt-pyrrolo[2,3-b]pyridin-1-y!)-acetic acid: 

This compound was prepared in two steps following the method described in Example 14, 

step 14.1 and step 14.2, intermediate 67.1 replacing 4-azabenzimidazole in step 14.1. LC-

MS (B): tR = 0.47min; [M+Hf: 191.41. 

67.3. 1-{4-[4-(1H-Benzoimidazol~2~yl)4hiazol~5-yl]~piperazin-1-yl}-2-(3-methyl-pyrrolo[2,3-

b]pyridin-1 -yl)-ethanone: 

This compound was prepared following the method described in Example 52, step 52.2, 

intermediate 67.2 replacing intermediate 52.1. LC-MS (A): tR = 0.59min; [M+Hf: 458.2. 

Example 68: 1-(2-{4-[4-(1H-BenzoimidazoI-2-yl)-thiazol-5-yl]-piperazin-1 -yl}-2-oxo-
ethyl)-1,3-dihydro-indol-2-one: 

68.1. (2-Oxo-2,3-dihydro-indol-1-yl)-acetic acid benzyl ester: 

To a brown solution of oxindole (500mg) in anhydrous THF (15mL) was added NaH 

(204mg, 60% in mineral oil) at 0°C under argon. The resulting foaming brown suspension 

was stirred at 0°C for 15min and benzyl bromoacetate (0.602mL) was added. The reaction 

mixture was stirred at RT for 4h. Water and EA were added. The phases were separated 

and the aq. phase was extracted three times with EA. The org. layers were washed with 

water and brine, dried over MgS04, filtrated off and evaporated in vacuo. CC of the crude 

(Biotage, SNAP 25g cartridge, solvent A: Hept; solvent B: EA; gradient in %B: 10 for 6CV, 

10 to 30 over 4CV, 30 for 6CV) afforded 648mg of red wax. LC-MS (B): tR = 0.85min; 

[M+Hf: 282.38. 

68.2. (2-0x0-2,3-dihydro-indol-1-yl)-acetic acid: 

This compound was prepared following the method described in Example 14, step 14.2, 

intermediate 68.1 replacing intermediate 14.1. LC-MS (B): tR = 0.54min; [M+Hf: 191.09. 

68.3. 1-(2-{4-[4-( 1 H-Benzoimidazol~2~yl)-thiazol-5-y!]-piperazin-1 -yl}-2-oxo-ethyl)-1,3-

dihydro-indoi-2-one: 

This compound was prepared following the method described in Example 52, step 52.2, 

intermediate 68.2 replacing intermediate 52.1. LC-MS (A): tR = 0.6min; [M+Hf: 459.2. 
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Example 69: 1-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(6-
methoxy-pyrro!o[2,3-b]pyridin-1-yl)-ethanone: 

69.1. (6-Methoxy-pyrrolo[2,3-b]pyridin-1-yl)-acetic acid, hydrochloride salt: 

This compound was prepared in two steps following the method described in Example 65, 

step 65.1 and step 65.2, 6-methoxy-7~azaindole replacing 6-chloro~1H-pyrrolo[2;3-

b]pyridine in step 65.1. LC-MS (B): tR = 0.68min; [M+Hf; 207.38. 

69.2. 1-{4~[4~(1H-Benzoimidazol-2-y!)~thiazol-5-yl]-piperaztn-1-yi}-2~(6~methoxy-pyrrolo[2,3-

b]pyridin-1-yl)-etharione: 

This compound was prepared following the method described in Example 52, step 52.2, 

intermediate 69.1 replacing intermediate 52.1. LC-MS (A): tR = 0.7min; [M+Hf; 474.2. 

Example 70: 1-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(6-methyl-
pyrrolo[2,3-b]pyridin-1-yl)-ethanone: 

70.1. (6-Methyl-pyrrolo[2,3-b]pyridin-1-yl)-acetic acid tert-butyl ester: 

A vial was charged with intermediate 65.1 (250mg), Pd(dppf)CI2.CH2Ci2 (38,3mg) and 

dioxane (5mL), sealed and evacuated and backfilled with argon. Dimethyizinc (2M in 

toluene, 1.03mL) was subsequently added. The resulting red-brown suspension was stirred 

at 100DC. After 1.6h, the reaction mixture was cooied down, quenched with water (0.8mL) 

and evaporated to dryness. CC of the resulting crude (Biotage, SNAP 10g cartridge, solvent 

A: Hept; solvent B: EA; gradient in %B: 5 for 5CV, 5 to 10 over 2CV, 10 for 4CV) afforded 

150mg of yellow oil. LC-MS (B): tR = 0.72min; [M+Hf: 247.28. 

70.2. (6-Methyl-pyrrolo[2,3~b]pyridin~ 1 -yl)-acetic acid, hydrochloride salt: 

This compound was prepared following the method described in Example 16, step 16.4, 

intermediate 70.1 replacing intermediate 16.3. LC-MS (B): tR = 0.40min; [M+Hf: 191.39. 

70.3. 1~{4-[4-(1H-Benzoimidazoi~2~yl)-thiazol-5-y!]-piperazin-1~yl}~2~(6-methyl-pyrrolo[2,3~ 

bjpyridin-1 -yl)-ethanone: 

This compound was prepared following the method described in Example 52, step 52.2, 

intermediate 70.2 replacing intermediate 52.1. LC-MS (A): tR = 0.53min; [M+Hf: 458.3. 

Example 71: 3-(2-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-
ethyl)-1,3-dihydro-imidazo[4,5-b]pyridin-2-one: 

71.1. (3-Nitro-pyridin-2~yiamino)-aceiic acid tert-butyl ester: 

To a suspension of H-Gly-OtBu.HCI (1.57g) in MeCN (35mL) was added 2~chloro-3-

nitropyridine (1.5g) and DIPEA (4.01 mL). The resulting yellow solution was heated up to 

80°C for 14h. The reaction mixture was evaporated to dryness. The residue was taken up in 

DCM, washed with water and brine and the aq. phases were extracted with DCM. The 
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combined org. layers were dried (MgS04), filtrated off and evaporated in vacuo to afford 

2,44g of yellow solid. LC-MS (C): tR = 0.81 min; [M+Hf: 254,27. 

71.2. (3-Amino-pyridin-2-yiamino)-acetic acid tert-butyl ester: 

To a solution of intermediate 71,1 (1.07g) in EtOH (15mL) and DIPEA (0.72mL) was added 

Pd/C (10%, 224mg) under argon. The flask was evacuated and backfilied with argon three 

times, then evacuated and backfilled with hydrogen twice. The reaction mixture was stirred 

at RT under hydrogen for 5 days, filtrated over celite and the celite was washed with EtOH. 

The filtrate was evaporated and dried in vacuo to afford 827mg of brown wax. LC-MS (C): tR 

= 0.38min; [M+Hf: 224.35. 

71.3. (2-Oxo-l,2-dihydro-imidazo[4,5-b]pyridin-3-yl)-acetic acid tert-butyl ester: 

A solution of intermediate 71.2 (976mg) and CDI (767mg) in THF (20mL) was stirred at RT 

for 30min. DMAP (27.2mg) was added and the reaction mixture was stirred at RT for 19h. 

CDI (0.3eq) and DMAP (0.5eq) were added and the stirring was continued for 115h. The 

reaction mixture was diluted with EA and washed with water and brine. The org. layers were 

dried (MgS04), filtrated off and evaporated in vacuo. CC (First CC: Hept/EA/NH3 7/3/0.01; 

second CC: DCM/MeOH/NH3 8/2/0.01) afforded 833mg of grey powder. LC-MS (C): tR = 

0.56min; [M+Hf: 250.04. 

71.4. (2-Oxo-1,2-dihydro-imidazo[4,5-b]pyridin-3-yl)-acetic acid: 

This compound was prepared following the method described in Example 16, step 16.4, 

intermediate 71.3 replacing intermediate 16.3. The compound was however purified by CC 

(DCM/MeOH/AcOH 9/1/0.01). LC-MS (C): tR = 0.27min; [M+Hf: 194.40. 

71.5. 3-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2~oxo-ethyl)-1,3-

dihydro~imidazo[4,5-b]pyridin-2-one: 

This compound was prepared following the method described in Example 52, step 52.2, 

intermediate 71.4 replacing intermediate 52.1. LC-MS (A): tR = 0.49min; [M+Hf: 461.2. 

Example 72: 1-{(2S,6R)-4-[4-(5-Chloro-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2,6-
dimethyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

72.1. 4-(5-chloro-1H-benzo[d]imidazol-2-yl)-5-((3R!5S)-3!5-dimethylpiperaziri-1-yl)thiazole, 

double hydrochloride salt: 

This compound was prepared in four steps following the method described in Example 1, 

from step 1.1 to 1.4, (2R,6S)-tert-butyi 2,6-dimethylpiperazine-1-carboxylate replacing 1-

Boc-piperazine in step 1.1, and 4-chloro-1,2-phenylenediamine replacing o-

phenylenediamine in step 1.3. LC-MS (C): tR = 0.42 min; [M+Hf: 348.31. 
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72.2. 1-{(2S,6R)-4-[4-(5-Chloro-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2,6-dimethyl-piperaziri-

1-yl}-2-imidazo[4,5-b]pyridiri-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 72,1 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoirnidazol-1-yi-acetic acid. LC-MS (A): tR = 0.66min; [M+Hf: 507.2. 

Example 73: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-cyclopropyl-thiazol-5-yl]-2-methyl-
piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

73.1. (R)-methy! 5-(4-(tert-butoxycarbonyl)-3-methylpiperazin-1-yl)-2-cyclopropylthiazole-4-

carboxylate: 

A flask was charged with cyclopropylboronic acid (133mg), K3P04 (930mg), 

tricyclohexylphosphine (33.4mg), a solution of intermediate 50.1 (500mg) in toluene (15mL), 

water (0.75mL) and Pd(OAc)2 (13.4mg) at RT under argon. The resulting yellow suspension 

was stirred at 100°C under argon. Cyclopropylboronic acid (1,3eq), tricyclohexylphosphine 

(0.1eq), water (0.3mL) and Pd(OAc)2 (0.05eq) were further added. The reaction mixture was 

evacuated and backfilled with nitrogen and stirred at 100°C overnight. After cooling down, 

EA was added and the mixture was washed with water and brine. The aq, layers were 

extracted with EA. The combined org. layers were dried (MgS04), filtrated off and 

evaporated to dryness. CC (25g silica gel, Hept/EA 7/3) afforded 283mg of yellow oil. LC-

MS (B): tR = 0,92min; [M+Hf: 381.98. 

73.2. (R)-4~(4-Carboxy-2-cyclopropyl-thiazol-5-yl)-2-methyl-piperazine-1-carboxylic acid 

tert-butyl ester: 

This compound was prepared following the method described in Example 16, step 16.2, 

intermediate 73.1 replacing intermediate 16.1, and quenching with citric acid instead of HCI. 

LC-MS (C): tR = 0.78min; [M+Hf: 367.85. 

73.3. (R)-tert-butyl 4-(4-(1 H-benzo[d]imidazol-2-yl)-2-cyc!opropylthiazoi~5-yl)-2-

methylpiperazine-1 -carboxylate: 

This compound was prepared following the method described in Example 16, step 16.3, 

intermediate 73.2 replacing intermediate 16.2. LC-MS (B): tR = 0.82min; [M+Hf: 440.02. 

73.4. (R)-4-(1H-benzo[d]imidazol-2-yl)-2-cyclopropyl-5-(3-methylpiperazin-1-yl)thiazole 

hydrochloride: 

This compound was prepared following the method described in Example 16, step 16.4, 

intermediate 73.3 replacing intermediate 16.3, LC-MS (B): tR = 0.51min; [M+Hf: 340.03, 
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73.5. 1 -{(R)-4-[4-( 1 H-Benzoimidazol-2-yl)-2-cyclopropyl-thiazol-5-yl]-2-methyl-piperaziri-1 -

yl}~2-imidazo[4,5-b]pyridin-3-yl-etharione: 

This compound was prepared following the method described in Example 1, step 1.5, 

intermediate 73.4 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.58min; [M+Hf: 499.3. 

Example 74: 1-Methyl-3-(2-oxo-2-{4-[4-(6-trifiuoromethoxy-1H-benzoimidazol-2-yl)-
thiazo!-5-yl]-piperazin~1-yl}-ethyl)-1,3-dihydro-benzoimidazo!-2-one: 

This compound was prepared following the method described in Example 29, step 29.2, 4-

(trifluoromethoxy)benzene-l ,2-diamine replacing 3-chlon>benzene-1;2-diamine. LC-MS (A): 

tR = 0.78min; [M+Hf: 558.2. 

Example 75: 2-(5-{4-[2-(3-Methyi-2-oxo-2J3-dihydro-benzoimidazol-1-yl)-acetyl]-
piperazln-1-yl}-thiazol-4-y!)-1H-benzoimidazole-5-carbonitrile: 

This compound was prepared following the method described in Example 29, step 29.2, 4-

cyano-benzene-1,2-diamine replacing 3-chioro-benzene-1,2-diamine. LC-MS (A): tR = 

0.7min; [M+Hf: 499.2. 

Example 76: 1-(2-{4-[4-(6-Hydroxymethyl-1H»benzoimidazoi-2-yl)-thiazol-5~yl]-

piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-benzoimidazo!~2-one: 

This compound was prepared following the method described in Example 29, step 29.2, 

3,4-diaminobenzyl alcohol replacing 3-chloro-benzene-1,2-diamine. LC-MS (A): tR = 

0.56min; [M+Hf: 504.3. 

Example 77: 1-(2-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-
ethyl)-3,4-dihydro-1H-quinolin-2-one: 

77.1. (2-0x0-3,4-dihydro-2H-quinolin-1-y!)-acetic acid ethyl ester: 

To a solution of 3,4-dihydro-2(1 H)-quinolinone (200mg) and NaH (58.6mg, 60% in mineral 

oil) in DMF (4mL) was added ethyl chloroacetate (0.287mL) under argon. The reaction 

mixture was stirred at RT overnight, was diluted with DCM and washed twice with sat. 

NH4CI. The org. layers were dried (Na2S04), filtrated off and evaporated in vacuo. CC 

(Biotage, SNAP 25g cartridge, solvent A: Hept; solvent B: EA; gradient in %B: 8 for 4CV, 8 

to 66 over 10CV, 66 for 2CV) afforded 272mg of yellow oil. LC-MS (B): tR = 0.75min; 

[M+Hf: 234.30. 

77.2. (2-0x0-3,4-dihydro-2H-quinolin-1-yl)~acetic acid: 

To a solution of intermediate 77.1 (273mg) in THF (2.7ml) was added NaOH 1M (2.7ml). 

The reaction mixture was stirred at RT overnight. 2M HCI was added leading to pH 1 and 

the mixture was extracted with EA. The org. layers were dried (Na2S04) and evaporated off 

to give 227mg of white powder. LC-MS (B): tR = 0.58min; [M+Hf: 206.40. 
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77,3. 1-(2-{4-[4-( 1 H-BenzoimidazoI-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyl)~3,4-

dihydro-1 H-quinolin-2-one: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 77.2 replacing benzoimidazol-1-yi-acetic acid. LC-MS (A): tR = 0.63min; 

[M+Hf: 473.3. 

Example 78: 4-(2-{4-[4-£1H-Benzaimidazol-2-y!)-thiazoS-5-yl]-piperazin-1-y!}-2-oxo-

ethyl)-4H-benzo[1,4]oxazin-3-one: 

This compound was prepared in three steps following the method described in Example 77, 

2H-1,4-benzoxazin-3{4H)-one replacing 3,4-dihydro-2(1H)-quinolinone. LC-MS (A): tR = 

0.62min; [M+Hf: 475.2. 

Example 79: rac-H(1S^R*)-3-[4^1H-Benzoimidazol-2-yl)-thiazol-5-yl]-3,8-diaza-
bicycIo[3.2.1]oct-8-yl}-2-imidazo[4,5-b]pyridin-3-y!-ethanone: 

79.1. rac-(1S*,5R*y8~(2~imidazo[4,5~h]pyridin~3»yi~acetyl)-3,8~diaza~bicycio[3.2.1]ociane-3-

carboxylic acid tert-butyl ester: 

This compound was prepared following the method described in Example 1 step 1.5, tert-

butyl 3,8-diazabicyc!o[3.2.1]octane-3-carboxyiate replacing intermediate 1.4 and 

intermediate 14.2 replacing benzoimidazol-1-yl-acetic acid. LC-MS (B): tR = 0.66min; 

[M+Hf: 372.36. 

79.2. rac-1-((1R,5S)-3,8-diazabicyclo[3.2.1]octan-8-yl)-2-(3H-imidazo[4,5-b]pyridin-3-

yl)ethanone, dihydrochloride salt: 

This compound was prepared following the method described in Example 16 step 16.4, 

intermediate 79.1 replacing intermediate 16.3. LC-MS (B): tR = 0.32min; [M+Hf: 272.36. 

79.3. rac-5-[( 1 S*5R*)-8-(2-lmidazo[4,5-b]pyridin-3-yl-acetyl)-3,8-diaza-bicyclo[3.2,1 ]oct-3-

yl]-thiazole-4-carboxylic acid methyl ester: 

This compound was prepared following the method described in Example 1 step 1.1, 

intermediate 79.2 replacing 1-Boc-piperazine and using 3.5eq of DBU. LC-MS (B): tR = 

Q.59min; [M+Hf: 413.00. 

79.4. rac-5-[(1S*!5R*)-8-(2-lmidazo[4J5-b]pyridin-3-yl-acetyl)-3l8-diaza-bicyclo[3.2.1]oct-3-

yl]-thiazole-4-carboxylic acid: 

This compound was prepared following the method described in Example 16 step 16.2, 

intermediate 79.3 replacing intermediate 16.1 and using MeOH instead of EtOH. LC-MS 

(B): tR = 0.52min; [M+Hf: 399.32. 
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79.5. rac~1~{(1S*,5R*}-3-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-3,8-diaza-

bicyclo[3.2.1]oct-8-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared following the method described in Example 16 step 16.3, 

intermediate 79.4 replacing intermediate 16.2. LC-MS (A): tR = 0.49min; [M+Hf: 471,2. 

Example 80: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-bromo-thiazoI-5-yl]-2-methyl-
piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

80.1. (R)-2-bromo-5-(4-(tert-butoxycarbonyi)-3-methylpiperazin-1-yi)thiazole-4-carboxylic 

acid: 

This compound was prepared following the method described in Example 73 step 73.3, 

intermediate 50.1 replacing intermediate 73.2. LC-MS (B); tR = 0.82min; [M+Hf: 406.24. 

80.2. (R)-tert-butyl 4-(4-(1H-benzo[d]imidazol-2-yl)-2-bromothiazoi-5-yl)-2-

methylpiperazine-1 -carboxylate: 

This compound was prepared following the method described in Example 16 step 16.3, 

intermediate 80.1 replacing intermediate 16.2. However, due to partial cleavage of the BOC 

group, the crude obtained after evaporation of AcOH was treated with BOC anhydride in 

DCM in presence of DIPEA. LC-MS (B): tR = 0.80min; [M+Hf: 478.42. 

80.3. 2-[2-Bromo-5-((R)-3-methyl-piperazin-1-yl)-thiazol-4-yi]-1H-benzoimidazole: 

A solution of intermediate 80.2 (1.6g) in DCM (8mL) and HCI 4M in dioxane (8mL) was 

stirred at RT for 1h. The reaction mixture was diluted with EA and washed with aq. sat. 

NaHC03. The aq. layer was extracted with EA. The combined org. layers were dried over 

MgS04, filtrated off and evaporated in vacuo to afford 1.07g of pale yellow foam. LC-MS 

(B): tR = 0.48min; [M+Hf: 378.19. 

80.4. 1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-2-bromo4hiazof»5-yl]~2~methyi~piperazin-1~yl}~2~ 

imidazo[4,5-b]pyridin-3-yi-ethanone: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 80.3 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol-1~yl-acetic acid. LC-MS (A): tR ~ 0.56min; [M+Hf: 537. 

Example 81: 1-{(R)-4-[4-£1 H-Benzoimidazol-2-yI)-2-o-tolyl-thiazoi-5-y!3-2-methyl-

piperazin-1-yl}-2-imidazo[4,5-b3pyridin-3-yi-ethanone: 

This compound was prepared following the method described in Example 73 step 73.1, 

intermediate 80.4 replacing intermediate 50.1 and 2-tolylboronic acid replacing 

cyclopropylboronic acid. LC-MS (A): tR = 0.71 min; [M+Hf: 549.2. 
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Example 82: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-(2-methoxy-phenyl)-thiazol-5-yl]-2-
methyl-piperazin-1-y[}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared following the method described in Example 73 step 73.1, 

intermediate 80.4 replacing intermediate 50.1 and 2-methoxyphenylboronic acid replacing 

2-tolylboronic acid. LC-MS (A): tR = 0.7min; [M+Hf: 565.2. 

Example 83: 1-{(R)-4-[4-(6-Chloro-1H-benzoimidazol-2-yl)-thiazoI-5-yl]-2-methyl-
piperazin-1 -yl^-imidazo^S-bjpyridin-S-yl-ethanone: 

83.1. (R)-4-(5-chloro-1H-benzo[d]imidazoi-2~yI)-5-(3-methylpiperazin-1-yl)thiazole, double 

hydrochloride salt: 

This compound was prepared in four steps following the method described in Example 16, 

from step 16.1 to 16.4, 4-chloro-1,2-phenylenediamine replacing O-phenylenediamine in 

step 16.3. LC-MS (B): tR = 0.50 min; [M+Hf: 333.96. 

83.2. 1 ~{(R)-4-[4-( 6-Chloro-1 H-benzoimidazo!-2-y!)-thiazol-5-yl]-2-methyl-piperazin-1 -y!}-2-

imidazo[4,5~b]pyridin-3-yl-ethanone: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 83.1 replacing intermediate 1.4 and intermediate 14.2 replacing replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.59min; [M+Hf: 493.2. 

Example 84: 3-(2-{(R)-4-[4-(5-Chloro-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyf-
piperazin-1-yl}-2-oxo-ethyl)-3H-benzooxazol-2-one: 

This compound was prepared following the method described in Example 83 step 83.2, (2-

oxo-benzooxazol-3-yl)-acetic acid replacing intermediate 14.2. LC-MS (A): tR = 0.77min; 

[M+Hf: 509.2. 

Example 85: 2-lmidazo[4,5-b]pyridin-3-yM-{(R)-2-methyl-4-[4-(5-methyl-1 H-
benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-ethanone: 

85.1. 5-[(R)-4-(2-lmidazo[4,5-b]pyridin-3-yl-acetyl)-3-methyl-piperazin-1-yl]-thiazole-4-

carboxylic acid methyl ester: 

This compound was prepared following the method described in Example 21 step 21.2, 

intermediate 14.2 replacing 2-(1H-pyrrolo[2,3-b]pyridin-1-yl)acetic acid. LC-MS (B): tR = 

Q.57min; [M+Hf: 401.18. 

85.2. 5-[(R)-4-(2-lmidazo[4,5-b]pyridin-3-yl'acetyl)~3-methyl-piperazin-1~yl]~thiazole~4-

carboxylic acid: 

To a solution of intermediate 85.1 (3.2g) in EtOH (110mL) was added 1M NaOH (8 ml) and 

the reaction mixture was stirred for 2h. A second equivalent of NaOH was added (1M 

NaOH, 8mL) and the stirring was pursued for 2h. Citric acid (10%) was added to pH 3 and 

the mixture was extracted with EA. The org. phase was dried (Na2S04) and evaporated in 
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vacuo to afford 2.08g of off white semi-solid containing 30% of side product (decarboxylated 

analog). LC-MS (B): tR = 0.51min; [M+Hf; 387.29, 

85.3. 2-lmidazQ[4,5-b]pyridin-3-y!-1-{(R)-2-niethyi~4-[4-(5-methy{-1H-berizoimidazol-2-yi)~ 

thiazol-5-yl]-piperazin~ 1 -yi}-etharione: 

To a solution of intermediate 85.2 (50mg) in DMF (1mL) was added PyBOP (74mg) and 

DIPEA (0.069mL). After 1h stirring, a solution of 3,4-diaminotoluene (15.9mg) in DMF (1mL) 

was added. The resulting reaction mixture was stirred for 24h. PL-HC03 (200mgs 

2.11mmol/g) was added and the mixture was further stirred for 1h. The resin was filtered off, 

washed with DCM and the resulting solution was evaporated in vacuo. The residue was 

dissolved in AcOH (3mL) and heated at 80°C for 20h. The reaction mixture was 

concentrated under reduced pressure and purified by preparative LC-MS (III foliowed by V) 

to afford 3.5mg of white solid. LC-MS (A): tR = 0.52min; [M+Hf: 473.3. 

Example 86 to Example 100 were synthesized starting from the appropriate diamine 

derivative and following the procedure described in Example 85 step 85.3. LC-MS data of 

Example 86 to Example 100 are listed in the table below. The LC-MS conditions used were 

LC-MS(A). 

Example Nc Name tR [M+Hf 

86 

1-{(R)-4-[4-(5-tert-Butyl-1 H-benzolmidazol-2-yl)-

thiazol-5-yl3-2-methyl-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone 

0.67 515.3 

87 

1~{(R)-4~[4-(5-Chloro-6-methyl-1H-benzoimidazol-2-yl)-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-

bjpyridin-3-yi-ethanone 

0.62 507.2 

88 

2-lmidazo[4,5-b3pyridin-3-yi-1-{(R)-4-[4-(6-isopropyl-

1 H-benzoimidazoi~2~yl)-thiazo!-5-yi]-2-methyl-

piperazin-1-yi}-ethanone 

0.63 501.3 

89 

1-{(R)-4-[4-(5-Ch!oro~6~fiuoro-1H-benzoimidazoi-2-yl)-

thiazol-5~yl]-2-methyl-piperazin-1-yi}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone 

0.69 511.2 

90 

1-{(R)-4-[4-(4,5-Difluoro~1H~benzoimidazol-2-y[)-

thiazol-5-yl]-2-methyi-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone 

0.69 495.2 

91 

1 -{(R)-4-[4-(5,6-Difiuoro-1 H-benzoimidazol-2-yl)-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-

bjpyridin-3-yi-ethanone 

0.61 495.3 
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2-lmidazo[4,5-b]pyridin-3-yM-{(R)-2-methyi-4-[4-(5-

trifluoromethy!-1H-benzoimidazol-2-yl)-thiazo!-5~y!]~ 

piperazin-1-yl}-ethanone 

0.7 527.3 

93 

1 -{(R)-4-[4-(5-Chloro-6-trifluoromethyl~1 H~ 

benzoimidazol-2-yl)-thiazol-5-yi]-2-methyl-piperazin-1-

yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone 

0.86 561.2 

94 

1-{(R)-4-[4-(5-Chloro-4-methyl-1H-benzoimidazoi~2~y[)-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yl~ethanone 

0.64 507.2 

95 

2-lmidazo[4,5-b]pyridin-3-yl-1-{(R)-2-methyl~4~[4~(4~ 

trifluoromethy!-1H-benzoimidazoi-2-yl)-thiazol-5-yl]-

piperazin-1-yl}-ethanone 

0.75 527.2 

96 

1-{(R)-4-[4-(5-Fluoro-1H~benzoimidazol~2-yl)-thiazol-5-

yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-

yl-ethanone 

0.53 477.2 

97 

1-{(R)-4-[4-(4-Fluoro-1H-benzoimidazol-2-yl)-thiazol-5-

yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-

yl-ethanone 

0.58 477.2 

98 

2-imidazo[4,5~b]pyridin~3~yM-{(R)-2-methyl-4-[4-(1-

methyl-1 H-benzoimidazol-2-yl)-thiazoi-5-yl]-piperazin-

1-yl}-ethanone 

0.48 473.2 

99 

1 -{(R)-4-[4-(6-Ethyl-1 H-benzoimidazoi-2-yl)-thiazol-5-

yl]-2-methyl-piperazin-1-yi}-2-imidazo[4,5-b]pyridin-3-

yl-ethanone 

0.58 487.3 

100 

2-lmidazo[4!5-b]pyridin-3-yl-1-{(R)-2-methyl-4-[4-(6-

phenyl-1H-benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-

1-yl}-ethanone 

0.69 535.3 

Example 101: 1-[2-(4-{4-[5-(2-Hydroxy-ethoxy)-1H-benzoimidazol-2-yl]-thiazol-5-yl}-
piperazin-1-yl)-2-oxo-ethyl]-3-methyl-1,3-dihydro-benzoimidazoi-2-one: 

101.1. 2-(3,4-Diamino-phenoxy)-ethanol: 

A degassed solution of ammonium formate (1,4g) in MeOH/water (10/1) was added to 2-(4-

amino-3-nitrophenoxy)ethan-1-ol (234mg), followed by Pd/C (10%). The flask was closed 

and the reaction mixture was stirred at RT for 20h. The reaction mixture was filtered off and 

Pd/C was further washed with MeOH/water. The filtrate was lyophilized to afford 225mg of 
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black solid. 1H-NMR (DMSO): 8.19 (s, 1H); 6.41 (d, 1H, 8.3Hz); 6.17 (d, 1H, 2.7Hz); 5.98 

(dd, 1H, 2.8Hz and 8.3Hz); 4.98 (br s, NH2); 3.77 (t, 2H, 5.2Hz); 3.63 (t, 2H, 5Hz). 

101.2. 1-[2-(4~{4-[5-(2-Hydroxy-ethoxy)-1H-benzoimidazol-2-yl]-thiazoi-5-yl}-piperazin-1-yi)-

2-oxo-ethyl]-3-methyl-1,3-dihydro-benzoimidazoi-2~one: 

To a solution of intermediate 29.1 (100mg) in DMF (2mL) was added intermediate 101.1 

(41.9mg), HATU (104mg) und DIPEA (0.132ml).After stirring for 24h, AcOH (2mL) was 

added and the reaction mixture was heated at 80°C for 20h. Toluene was added and the 

solution was concentrated under reduced pressure. Preparative LC-MS (111 followed by V) 

afforded 2.4mg of white solid. LC-MS (A): tR = 0.57min; [M+Hf: 534.3. 

Example 102: 1-[2-(4-{4-[5-(2-Methoxy-ethoxy)-1H-benzoimidazol-2-ylJ-thiazol-5-yl}-
piperazin-1 -yl)-2-oxo-ethyl]-3-methy!-1,3-dihydro-benzoimidazol-2-one: 

102.1. 4-(2-Methoxy-ethoxy)~2-nitro-phenylamine: 

4-(2-Methoxyethoxy)aniline (500mg) was added to acetic anhydride (2.38g) and the mixture 

was cooled down to 10°C. HN03 (65% in water, 0.62mL) was added slowly in order to keep 

the temperature of the reaction mixture below 15°C. After the end of the addition, the 

reaction mixture was allowed to warm to RT over 1 h, was quenched with ice-cold water and 

stirred for 10min. The resulting suspension was filtered off and dried in high vacuo. The 

resulting yellow powder was dissolved in dioxane (1.4mL), treated with 6N HCI (1.4mL) and 

the reaction mixture was stirred at 70°C for 3h. After cooling down to RT, water was added 

and the pH was adjusted to 10 with 1M NaOH. The layers were separated and the aq. 

phase was extracted with EA. The combined org. layers were washed with brine, dried 

(Na2S04) and evaporated in vacuo to afford 303mg of yellow solid. LC-MS (B): tR = 0.99min; 

[M+Hf: 213.05. 

102.2. 4-(2-Methoxy-ethoxy)-benzene-1,2-diamine: 

This compound was prepared following the method described in Example 101 step 101.1, 

intermediate 102.1 replacing 2-(4-amino-3-nitrophenoxy)ethan-1-ol. LC-MS (B): tR = 

0.43min; [M+Hf: 183.16. 

102.3. 1-[2-(4-{4-[5-(2-Methoxy-ethoxy)-1 H-benzQimjdazol~2~y!]~thiazol-5-y!}-piperazin-1-yi)-

2-oxo-ethyi]-3-methyi-1,3-dihydro-benzoimidazol-2-one: 

This compound was prepared following the method described in Example 101 step 101.2, 

intermediate 102.2 replacing intermediate 101.1. LC-MS (A): tR = 0.64min; [M+Hf: 548.3. 
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Example 103: 1-(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifiuoromethyl-thiazol-5-yl]-2-
methyl-piperazin-1-yl}-2-oxo-ethyl)-1,3-dihydro-indol-2-one: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 51.2 replacing intermediate 1.4 and intermediate 68.2 replacing replacing 

benzoimidazo!-1-yl-acetic acid. LC-MS (A): tR = 0.8min; [M+Hf: 541.2. 

Example 104: 3-(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-tri fluoromethyl-thiazol-5-yl]-2-
methyl-piperazin-1-yl}-2-oxo-ethy!)-1,3-dihydro-imidazo[4,5-b]pyridin-2-one: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 51.2 replacing intermediate 1.4 and intermediate 71.4 replacing replacing 

benzoimidazoi-1~y[-acetic acid. LC-MS (A): tR = 0.67min; [M+Hf: 543.2. 

Example 105: 1-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(3,4-
dihydro-2H-quinolin-1-yI)-ethanone: 

105.1. (3,4-Dihydro-2H~quinotin-1-y!)-acetic acid ethyl ester: 

To a solution of 1,2,3,4-tetrahydro-quinoline (200mg) and NaH (63mg, 60% in mineral oil) in 

DMF (4mL) was added ethyl chloroacetate (0.31 mL) under argon. The reaction mixture was 

stirred at RT overnight, at 60°C for 6h and at 120°C overnight. After cooling down, the 

reaction mixture was diluted with DCM and washed with sat. NH4CL The org. layer was 

dried (Na2S04), filtrated off and evaporated in vacuo. CC (Biotage, SNAP 25g cartridge, 

solvent A: Hept; solvent B: EA; gradient in %B: 8 for 4CV, 8 to 66 over 10CV, 66 for 2CV) 

afforded 205mg of yellow oil. LC-MS (B): tR = 0.89min; [M+Hf: 220.11. 

105.2. (3,4~Dihydro~2H-quinolin-1-yl)-acetic acid: 

This compound was prepared following the method described in Example 77 step 77.2, 

intermediate 105.1 replacing intermediate 77.1. However, the work-up was performed as 

follows: 2M HCL was added to the reaction mixture until pH 1 and the mixture was extracted 

with EA. The aq. phase was brought to pH 4 with 32% NaOH and was extracted with EA. 

Both org. phases were dried (Na2S04), evaporated off and analyzed. The orange oils were 

combined (81mg). LC-MS (B): tR = 0.71min; [M+Hf: 192.43. 

105.3. 1 -[2-(4-{4-[5- (2-Methoxy-ethoxy) -1 H-benzoimidazol-2-yl]-thiazol-5-yl}-piperazin~ 1 -yl) -

2-oxo-ethy!]-3-methyi-1,3-dihydro-benzoimidazol-2-one: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 105.2 replacing benzoimidazoi-1-yl-acetic acid. The compound was however 

purified by preparative LC-MS (VI followed by VII). LC-MS (A): tR = 0.75min; [M+Hf: 459.3. 
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Example 106: 1-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2,3-
dihydro-benzo[1,4]oxazin-4-yl)-ethanone: 

106.1. (2,3-Dihydro-benzo[1,4]oxazin-4-yi)-acetic acid ethyl ester: 

This compound was prepared following the method described in Example 105 step 105.1, 

3,4-dihydro-2H-1,4-benzoxazine replacing 1,2,3,4-tetrahydro-quinoline, and heating at 

120°C overnight. LC-MS (B): tR = 0.81min; [M+Hf: 222.40. 

106.2. (2,3-Dihydro-benzo[1,4]oxazin-4-y!)-acetic acid: 

This compound was prepared following the method described in Example 77 step 77.2, 

intermediate 106.1 replacing intermediate 77.1. LC-MS (B): tR = 0.63min; [M+Hf: 194.43. 

106.3. 1 ~{4-[4-( 1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1 -yS}-2-( 2,3~dihydro~ 

benzo[ 1,4]oxazin-4-yl)~ethanone: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 106.2 replacing benzoimidazol-1-yl-acetic acid. The compound was however 

purified by preparative LC-MS (VI). LC-MS (A): tR - 0.67min; [M+Hf: 461.2, 

Example 107: 1-(2-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-
ethyl)-2,3-dihydro-1H-quinolin-4-one: 

107.1. (4-Oxo-3,4~dihydro-2H~quinolin~1~yi)-acetic acid ethyl ester: 

This compound was prepared following the method described in Example 105 step 105.1, 

2,3-dihydro-1H-quinoiin-4-one replacing 1,2,3,4-tetrahydro-quinoline, and heating at 120°C 

overnight. LC-MS (B): tR = 0.76min; [M+Hf: 234.24. 

107.2. (4-Oxo-3,4-dihydro~2H-quinoiin-1-yl)-acetic acid: 

This compound was prepared following the method described in Example 77 step 77.2, 

intermediate 107.1 replacing intermediate 77.1. LC-MS (B): tR = 0.58min; [M+Hf: 206.41. 

107.3. 1-( 2~{4~[4-( 1 H-Benzoimidazo!-2-yi)-thiazoi-5-yl]-piperazin-1 -y!}-2-oxo-ethyi)-2,3-

dihydro-1 H-quinolin-4-one: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 107.2 replacing benzoimidazoi-1-yl-acetic acid. The compound was however 

purified by preparative LC-MS (VI). LC-MS (A): tR = 0.61 min; [M+Hf: 473.3. 

Example 108: 1-{4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yI]-piperazin-1-yl}-2-(7-fluoro-

indoi-1-yl)-ethanone: 

108.1. (7-Fluoro-indol-1-yl)-acetic acid ethyi ester: 

To a solution of 7-fluoroindole (200mg) and K2C03 (589mg) in DMF (4mL) was added ethyl 

chloroacetate (0.31 mL) under argon. The reaction mixture was stirred at 120°C overnight. 

After cooling down, the reaction mixture was diluted with DCM and washed with sat. NH4CI. 

The org. layer was dried (Na2S04), filtrated off and evaporated in vacuo. CC (Biotage, 
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SNAP 25g cartridge, solvent A: Hept; solvent B: EA; gradient in %B: 8 for 4CV, 8 to 66 over 

1OCV, 66 for 2CV) afforded 297mg of yellow oil. LC-MS (B): tR = 0.87min; [M+Hf: 222.37. 

108.2. (7-Fluoro-indol-1-yl)-acetic acid: 

This compound was prepared following the method described in Example 77 step 77.2, 

intermediate 108.1 replacing intermediate 77.1. 1H-NMR (CDCU): 7.39 (d, 1H); 7.03 (m, 

2H); 6.90 (dd, 1H); 6.58 (dd, 1H); 5.10 (s, 2H). 

108.3. 1~{4-[4-(1 H-Benzoimidazol-2-yi)-ihiazol-5-yi]-piperazin-1-yl}-2-(7-fiuoro-indoi-1-y!)-

ethanone: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 108.2 replacing benzoimidazol-1-yl-acetic acid. The compound was however 

purified by preparative LC-MS (VI). LC-MS (A); tR = 0.73min; [M+Hf: 461.2. 

Example 109: 1-{4-[4-(1H-BenzoimidazoI-2-yl)-thiazoI-5-yl]-piperazin-1-yl}-2-indazol-
1-yl-ethanone: 

109.1. lndazol-1-yl-acetic acid ethyl ester: 

This compound was prepared following the method described in Example 108 step 108.1, 

indazole replacing 7-fluoroindole. LC-MS (B): tR = 075min; [M+Hf: 205.45. 1H-NMR 

(CDC13): 8.08 (s, 1H); 7.77 (dd, 1H); 7.43 (m, 1H); 7.36 (dd, 1H); 7.20 (m, 1H); 5.18 (s, 2H); 

4.24 (q,2H);1.27 (t, 3H). 

109.2. lndazol-1-yl-acetic acid: 

This compound was prepared following the method described in Example 77 step 77.2, 

intermediate 109.1 replacing intermediate 77.1. LC-MS (B): tR = 0.57min; [M+Hf: 177.43. 

109.3. 1 -{4-[4-( 1 H-Benzoimidazol-2-yl)-thiazol~5-yl]-piperazin-1 -yiJ-2-indazoi-1 -yl-ethanone: 

This compound was prepared following the method described in Example 1 step 1.5, 

intermediate 109.2 replacing benzoimidazol-1-yl-acetic acid. The compound was however 

purified by preparative LC-MS (VS). LC-MS (A): tR = 0.63min; [M+Hf: 444.2. 

Example 110: 1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-pyridin-
3-yl-ethanone: 

This compound was prepared following the method described in Example 8, 3-pyridyl acetic 

acid replacing 6-chloroimidazo[1,2-b]pyridazine-2-yl)acetic acid. LC-MS (A): tR = 0.37min; 

[M+Hf: 405.2. 

Example 111: 1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2-fluoro-
4-methoxy-pheny!)-ethanone: 
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This compound was prepared following the method described in Example 8, 2-(2-fluoro-4-

methoxypheny!)acetic acid replacing 6~chloroimidazo[1,2-b]pyridazine-2-yl)acetic acid. LC-

MS (A): tR = 0.67min; [M+H]+: 452.2. 

Example 112; 1~(2-{4-[4-(4-Hydroxy-1H-benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-
yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-benzoimidazol-2-one: 

This compound was prepared following the method described in Example 101 step 101.2, 

2,3-diaminophenoi replacing intermediate 101.1. LC-MS (A): tR = 0.60min; [M+H]+: 490.2. 

Example 113: 1-{(R)-4-j4-(1H-Benzoimidazol-2-y!)-2-oxetari-3-yl-thiazoI-5-yl]-2-

methyl-piperazin-1 -yl}-2-imidazo[4,5-b]pyndin-3-yl-ethanone: 

113.1. (R)-4-(4-Methoxycarbonyl-2-oxetan~3-yi~thiazol~5~yi)-2~methyi-piperazine~1-

carboxylic acid tert-butyl ester: 

To a yellow solution of intermediate 16.1 (751mg) in DMSO (20mL) was added 3-

iodooxetane (0.398mL), H2S04 (0.242mL) foilowed by dropwise addition of H202 (30% in 

water, 0.202rnL) at RT. After 2min, Fe(ll)S04,7H20 (185mg) was added and the resulting 

dark yellow suspension was stirred at RT for 18h. 3 eq of H202 and 0.3 eq of 

Fe(ll)S04,7H20 were added. The reaction mixture was further stirred at RT for 21 h and was 

poured onto EA/0.2M NaOH. Phases were separated and the aq. layer was extracted with 

EA twice. The org. layers were washed with brine, combined, dried (MgS04), filtrated off 

and evaporated to dryness. CC (Biotage, first CC: SNAP 50g cartridge, solvent A: Hept; 

solvent B: EA; gradient in %B: 50 for 5CV, 50 to 70 over 3CV, 70 for 5CV. Second CC: 

SNAP 10g cartridge, solvent A: Hept; solvent B: EA; gradient in %B: 50 for 4CV, 50 to 70 

over 2CV, 70 for 5CV ) afforded 48mg of yellow resin. LC-MS (B): tR = 0.84 min; [M+H]+: 

398.04. 

113.2. (R)-4-(4-Carboxy-2-oxetan-3-y!-thiazol-5-yl)-2-methyl-piperazine~1-carboxylic acid 

tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 73 step 73.3, 

intermediate 113.1 replacing intermediate 73.2. LC-MS (B): tR = 0.75 min; [M+H]+: 384.32. 

113.3. (R)-4-[4-(1H-Benzoimidazol-2-yl)~2~oxetan-3~yl~thiazol-5-yl]-2-methyl-piperazirie-1-

carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.3, 

intermediate 113.2 replacing intermediate 16.2. LC-MS (B): tR = 0.75 min; [M+Kf: 456.53. 

113.4. 2~[5~((R)-3~Methyl-piperazin-1-y!)-2-oxetan-3-yl-thiazol~4-yl]~1H~benzoimidazole: 

A solution of intermediate 113.3 (62mg) in TFA/DCM (1/5, 1.2mL) was stirred at RT for 

1.5h. The reaction mixture was quenched with 1M NaOH (2.5mL) to pH 12, diluted with 

DCM and washed with water and brine. The aq. layers were extracted with DCM. The 
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combined org. layers were dried over MgS04, filtrated off and evaporated in vacuo to afford 

46mg of yellow resin which was used without further purification. LC-MS (B): tR = 0.46 min; 

[M+H]+: 355.98. 

113.5. 1 ~{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-oxetan-3-yl-thiazol-5-yl]-2-methyi-piperazin-1 -

yl}'2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 113.4 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol~1~yl~acetic acid. LC-MS (A): tR = 0.52min; [M+H3+: 515.3. 

Reference Example 114 

1-{4-[5-(1 H-Benzoimidazol-2-yl)-thiazoI-4-yl]-piperazin-1-yl}-2-imidazo[4,5-b]pyndin-3-
yS-ethanone: 

114.1. 4~Bromo-thiazole-5~carbaldehyde: 

To a pale yellow solution of (4-bromothiazol-5-yl)methanol (870mg) in DCM (25mL) was 

added DMP (2.16g) at RT. The resulting yellow suspension was stirred at RT under argon 

for 18h. EA and aq. sat. NaHCOs were added to the reaction mixture and stirred for 5min. 

Water was added and the mixture was extracted with DCM three times. The combined org. 

layers were dried over MgS04, filtrated off and evaporated in vacuo. CC (Biotage, SNAP 

50g cartridge, solvent A: Hept; solvent B: EA; gradient in %B: 10 for 5CV, 10 to 30 over 

2CV, 30 for 3CV) afforded 708mg of yellow solid. 1H-NMR (CDCi3): 10.0 (s, 1H); 9,04 (s, 

1H). 

114.2. 4-(5-Formyl-thiazol-4~yi)-piperazine-1~carboxylic acid tert-butyl ester: 

A solution of intermediate 114.1 (50mg), 1-Boc™piperazine (74mg) and DIPEA (0.067mL) in 

THF (1.5mL) was stirred at RT for 1h, then at 50°C for 2days. The reaction mixture was 

diluted with water and extracted with DCM. The org. layers were dried (Na2S04) and 

evaporated in vacuo. CC (silica gei, eluent Heptan/EA 7:3) afforded 10mg of yellow oil. LC-

MS (B): tR = 0.80 min; [M+H]*: 298.17. 

114.3. 5-(1 H-benzo[d]imidazol~2~yl)~4'(piperazin~1 -yi)thiazoie, double hydrochloride salt: 

A vial was charged with intermediate 114.2 (10mg), 1,2-phenylenediamine (4mg), DMF 

(0.5mL) and sodium metabisulfite (7.5mg) at RT. The resulting brown suspension was 

stirred at 80°C for 30min and at 90°C for 2h30. Water was added and the mixture was 

extracted with DCM. The combined org. layers were washed with brine, dried (Na2S04), 

filtered off and evaporated in vacuo. The resulting residue was taken up in 4M HCI in 

dioxane (1mL) and stirred for 15 min. The solvent was removed in vacuo to afford 16mg of 

yellow solid. LC-MS (B): tR = 0.43 min; [M+H]+: 286.14. 
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114.4. 1 -{4-[5~( 1 H-Benzoimidazol~2-yl)-thiazol-4-yl]-piperazin-1 -yl}-2-imidazo[4,5-bJpyridin-

3-yi-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 114.3 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol-1~yl~acetic acid. LC-MS (A): tR = 0.48min; [M+Hf: 445.1. 

Example 115: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-

yl}-2-pyrazolo[3,4-b]pyridin-1-yl-ethanone: 

115.1. Pyrazolo[3,4-b]pyridin-1-yl-acetic acid tert-butyl ester: 

To a solution of 1 H-pyrazolo[3,4-b]pyridine (250mg) and NaH (60% in mineral oil, 92mg) in 

DMF (5mL) was added tert-butyl bromoacetate (0.31mL) under argon. The reaction mixture 

was stirred at RT for 1h. The reaction mixture was diluted with DCM and washed with sat. 

NH4CI. The org. layer was evaporated in vacuo. CC (Biotage, SNAP 25g cartridge, solvent 

A: Hept; solvent B: EA; gradient in %B: 12 for 4CV, 12 to 100 over 10CV, 100 for 6CV) 

afforded 294mg of yellow solid. LC-MS (B): tR = 0.76min; [M+Hf: 233.93. 1H~NMR (CDCI3): 

8.57 (dd, 1H, 1.5Hz and 3.5Hz); 8.10 (dd, 1H, 1.5Hz and 8Hz); 8.10 (s, 1H); 7.17 (dd, 1H, 

4.5Hz and 8Hz); 5.24 (s, 2H); 1.47 (s, 9H). 

115.2. Pyrazoio[3,4-b]pyridin-1-yi-acetic acid: 

This compound was prepared using a method analogous to that of Example 113 step 113.4, 

intermediate 115.1 replacing intermediate 113.3. LC-MS (B): tR = 0.45 min; [M+Hf: 178.43. 

115.3. 1-{(R)-4-[4-( 1 H-Benzoimidazol-2-yl)-thiazol-5-y!]-2~methyl~piperazin~1-yi}-2-

pyrazolo[3,4-b]pyridiri-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and intermediate 115.2 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.58min; [M+Hf: 459.2. 

Example 116: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl3-2-methyl-piperazin-1 -
yl}-2-pyrazolo[3,4-b]pyridin-2-yl-ethanone: 

116.1. Pyrazolo[3,4-b]pyridin-2-yl-acetic acid tert-butyl ester: 

This compound was obtained as second regioisomer in Example 115 step 115. LC-MS (B): 

tR = 0.59min; [M+Hf: 234.16. 1H-NMR (CDCI3): 8.73 (brs, 1H); 8.07 (d, 1H, 8.3Hz); 8.06 (s, 

1H); 7,08 (dd, 1H, 4.2Hzand 8.2Hz); 5.17 (s, 2H); 1.51 (s, 9H). 

116.2. Pyrazolo[3,4-b]pyridin-2-yl~acetic acid: 

This compound was prepared using a method analogous to that of Example 113 step 113.4, 

intermediate 116.1 replacing intermediate 113.3. LC-MS (B): tR = 0.22 min; [M+Hf: 178.13. 
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116.3. 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-

pyrazolo[3,4-b]pyridin-2-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and intermediate 116.2 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.46min; [M+H]+: 459.3. 

Example 117: 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-
yl}-2-naphthalen-2-yl-ethanone: 

To 2-naphthylacetic acid (22.3mg) were added a solution of intermediate 16.4 (37.8mg) in 

DMF/DIPEA (0.54mL, 5/1) and a solution of HOAT (16.3mg) in DMF (0.45mL). Si-DCC 

(0.93mmol/g, 322.6mg) was added and the reaction mixture was heated at 40°C overnight. 

After cooling down, it was filtered through a PL-HC03 cartridge preconditioned with 

DCM/MeOH 1/1. The cartridge was further washed with DCM/MeOH 1/1 and the solvents 

were removed in vacuo. The crude was purified by preparative LC-MS (Vlil) to afford 32mg 

of white solid. LC-MS (A): tR = O.SOmin; [M+Hf; 468.3. 

Example 118 to Example 141 were synthesized starting from the appropriate acid 

precursor and following the procedure described in Example 117. The acid precursors were 

commercially available for Example 118 to 136. For Example 137 to 141, they were 

synthesized as follows: 

Precursor for Example 137: lmidazo[4,5-cJpyridin-3-yI-acetic acid: 

This compound was prepared in two steps following the method described in Example 14, 

step 14.1 and step 14.2, 5-azabenzimidazoie replacing 4-azabenzimidazole in step 14.1. 

LC-MS (C): tR = 0.1min; [M+H]+: 178.39. 1H~NMR for the benzylated intermediate (CDCI3): 

8.78 (s, 1H); 8.50 (d, 1H, 5.5Hz); 8.05 (s, 1H); 7.74 (dd, 1H, 0.8Hz and 5,5Hz); 7.38 (m, 

3H); 7.32 (m, 2H); 5.24 (s, 2H); 5.03 (s, 2H). 

Precursor for Example 138: lmidazo[4,5-c]pyridin-1-yi-acetic acid: 

This compound was prepared in two steps following the method described in Example 14, 

step 14.1 and step 14.2, 5-azabenzimidazole replacing 4-azabenzimidazole in step 14.1. 

LC-MS (C): tR = 0.09min; [M+H]*: 178.38.1H~NMR for the benzylated intermediate (CDCI3): 

9.17 (s, 1H); 8.48 (d, 1H, 5.5Hz); 8.00 (s, 1H); 7.39 (m, 3H); 7.32 (m, 2H); 7.27 (d, 1H, 

5.8Hz); 5.24 (s, 2H); 4.98 (s, 2H). 

Precursor for Example 139: (2l3-Dihydro-pyrrolo[2,3-b]pyridin-1-yl)-acetic acid: 

This compound was prepared in two steps according to the methods described in Example 

115 step 115.1, 2,3-dihydro-7-azaindole replacing 1 H-pyrazolo[3,4-b]pyridine followed by 

Example 1 step 1.4. LC-MS (B): tR = 0.45min; [M+Hf: 179.15. 
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Precursor for Example 140: (3-Chloro-pyrrolo[2,3-b]pyrazin-5-yl)~acetic acid: 

This compound was prepared in two steps according to the methods described in Example 

115 step 115.1, 3-chloro-5H-pyrrolo[2,3-bjpyrazine replacing 1H-pyrazolo[3,4-bjpyridine 

followed by Example 113 step 113.4. LC-MS (B): tR = 0.60min; [M+H]+: 211.99. 

Precursor for Example 141: Pyrrolo[2,3-c]pyridin-1-yl-acetic acid: 

This compound was prepared in two steps according to the methods described in Example 

65 step 65.1, 6-azaindole replacing 6-chloro-1H-pyrrolo[2,3-b]pyridine followed by Example 

1 step 1.4. LC-MS (B): tR = 0.28min; [M+H3": 177.43. 

LC-MS data of Example 118 to Example 141 are listed in the table below. The LC-MS 

conditions used were LC-MS (A). 

Example N° Name tR [M+H]+ 

118 
1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazoS-5-yl]-2-

methyi-piperazin-1-yi}-2~naphthalen-1 -yl-ethanone 
0.8 468.3 

119 
1-{(R)-4-[4-(1H-Benzoimidazoi-2~yi)-thiazol-5-yl]-2-

methyi-piperazin~1-yl}-2~quinolin-8-yl-ethanone 
0.58 469.3 

120 
1 -{(R)-4-[4-(1 H-Benzoimidazol~2-yl)-thiazoi-5-yl]-2-

methyl-piperazin-1-yl}-2-quinolin-7-yl-ethanone 
0.48 469.3 

121 
1 ~{(R)-4-[4-(1 H-Benzoirnidazol-2-yl)-thlazoi-5~yl]~2~ 

methyl-piperazin-1-yl}-2-quinoxalin-6-yl-ethanone 
0.58 470.3 

122 

6~(2~{(R)~4~[4-(1H-Benzoirnidazol-2-yl)-thiazoi-5~yl]~2~ 

methyl-piperazin-1-yl}-2-oxo-ethyl)-4H-

benzo[1,4]oxazin-3-one 

0.59 489.3 

123 
1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-

methyi-piperazin-1 -yl}-2-(1 H-indol-4-yl)-ethanone 
0.64 457.2 

124 
1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-thiazol"5~yl3"2~ 

methyl-piperazin-1 -yl}-2-(1 H-indol-3-yl)-ethanone 
0.68 457.3 

125 

1~{(R)-4-[4-(1H-Benzoirnidazoi-2-yl)-thiazol~5~yl]-2~ 

methyl-piperazin-1 -y!}-2-(1 -methyl-1 H-indol-3-yl)-

ethanone 

0.75 471.3 

126 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl3-2-

methyl-piperazin-1-yl}-2-(5-methoxy-1H-indol~3~yl)-

ethanone 

0.66 487.3 

127 
1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl )-thiazol-5-yS]-2-

methyl-piperazin-1-yl}-2-(5-chloro-1H-indo!-3-yl)-
0.76 491.2 
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ethanone 

128 

1-{(R)-4-[4-(1H-Benzoimidazo!~2-yi)-thiazol-5-yi]-2-

methyl-piperazin-1-yl}~2-(5~fluoro-1H-indol-3-yl)-

ethanone 

0.7 475.3 

129 

1 ~{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-

methyl-piperazin-1-yl}-2-(5-chloro-1H-benzoimidazol-

2-yl)-ethanone 

0.56 492.2 

130 

2-Benzo[d]isoxazoi-3-y!-1 -{(R)-4-[4-{1 H-

benzoimidazoI-2-yl)-thiazol-5-yl]-2-methyI-piperazin-1-

yl}-ethanone 

0.69 459.3 

131 

1 -{(R)-4-[4-(1 H-Benzoimidazol~2-yl)-thiazol~5~yl]~2-

methy!-piperazin-1-yl}-2-(5-methyl-benzo[d]isoxazoi-3-

yl)-ethanone 

0.75 473.3 

132 
1 ~{(R)-4-[4-(1 H-Benzoimidazol-2-y!)-thiazol-5-yl3"2~ 

methyl-piperazin-1 -yl}-2-( 1 H-indazol-3-yl)-ethanone 
0.63 458.3 

133 

2-Benzo[b]thiophen~3~yl-1~{(R)-4~[4-(1H-

benzoimidazol-2-yl)-thiazoi-5-yl]-2-methyl-piperazin-1-

yl}~ethanone 

0.79 474.3 

134 

1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol~5-yl]~2~ 

methyl-piperazin-1-yl}-2-(5-chloro-benzo[b]thiophen-3-

y!)-ethanone 

0.86 508.2 

135 

1 -{(R)-4-[4~(1 H-Benzoimidazol-2-yl)-thiazol-5-yl3-2-

methyl-piperazin-1-yi}-2-(6-methoxy-benzofuran-3-yl)-

ethanone 

0.75 488.3 

136 

1~{(R)-4-[4-(1H-Benzoimidazoi-2-y!)-thiazol~5~yl]-2~ 

methyl-piperazin-1-yl}-2-(2,3-dihydro-benzofuran-5-yl)-

ethanone 

0.68 460.3 

137 

1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2~ 

methyl-piperazin-1-yl}-2-imidazo[4,5-c3pyridin-3-y!-

ethanone 

0.4 459.2 

138 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazoS~5~yl]~2~ 

methyl-piperazin-1-yl}-2-imidazo[4,5-c]pyridin-1-yl-

ethanone 

0.4 459.3 

139 1-{(R)-4-[4-(1H-Benzoimidazol-2-yj)4hiazol~5~y!]~2- 0.46 460.3 



WO 2013/114332 
113 

PCT/IB2013/050870 

methyl-piperazin-1-yl}-2-(2,3-dihydro-pyrrolo[2,3-

b]pyridin-1~yl)-ethanone 

140 

1 -{(R)-4-[4-(1 H~Benzoimidazol-2-yl)-thiazol-5-yl]-2-

methy!-piperazin-1-yl}-2-(3-chloro-pyrroIo[2,3-

b]pyrazin-5-yl)-ethanone 

0.67 493.2 

141 

1 -{(R)-4-[4-(1 H-Benzoimidazol-2'-yl)-thiazol-5-yl]-2-

methyl-piperazin-1-yl}-2-pyrroio[2,3-c]pyridin-1 -yl-

ethanone 

0.45 458.2 

Example 142: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl3-2-methyl-piperazin-1-
yl}-2-(7-chloro-pyrrolo[2,3-c]pyridin-1 -yl)-ethanone: 

142.1. 7-Chioro-1H-pyrrolo[2,3-c]pyridine: 

To a solution of 2-chloro-3~nitropyridine (1g) in THF (30mL) cooled at -78°C was slowly 

added vinylmagnesium bromide (1M in THF, 20.2mL). The reaction mixture was warmed up 

to -30°C and was stirred at -30°C for 30min. Sat. NH4CI was added and the mixture was 

extracted with EA twice. The combined org. layers were dried (Na2S04) and evaporated in 

vacuo. CC (Biotage, SNAP 50g cartridge, solvent A: Hept; solvent B: EA; gradient in %B: 8 

for 4CV, 8 to 66 over 10CV, 66 for 2CV) afforded 353mg of rosa solid. LC-MS (B): tR = 0.47 

min; [M+Hf: 153.22. 

142.2. (7-Chloro-pyrrolo[2,3-c]pyridin-1-yl)-acetic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 115 step 115.1, 

intermediate 142.1 replacing 1H-pyrazoio[3,4~b]pyridine. LC-MS (B): tR = 0.83 min; [M+Hf: 

267.29. 

142.3. (7-Chloro-pyrrolo[2l3-c]pyridin-1-yi)-acetic acid, trifluoroacetate salt: 

This compound was prepared using a method analogous to that of Example 113 step 113.4, 

intermediate 142.2 replacing intermediate 113.3. LC-MS (B): tR = 0.50 min; [M+Hf: 211.01. 

142.4. 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(7-

chloro-pyrrolo[2,3-c]pyridin-1-yl)-ethanone: 

This compound was prepared using a method analogous to that of Example 117, 

intermediate 142.3 replacing 2-naphtylacetic acid. LC-MS (A): tR = 0.61 min; [M+Hf: 492,2, 

Example 143: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1 -
yl}-2-(3-chloro-pyrrolo[2,3-b]pyridin-1-yl)-ethanone: 

143.1. (3-Chloro-pyrrolo[2,3~b]pyridin-1-yl)-acetic acid: 

To a suspension of 2-(1H-pyrrolo[2,3-b3pyridin-1-yl)acetic acid (100mg) in MeCN (10mL) 

was added NCS (91 mg) and the reaction mixture was stirred at 60°C overnight and at 65°C 
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for 20h. The solvent was removed in vacuo, the residue was taken up in DCM and the 

resulting precipitate was filtered off. The precipitate was further washed with DCM and dried 

in vacuo. 92 mg of grey solid was obtained. LC-MS (B): tR = 0.66 min; [M+Hf: 211.02. 

143.2. 1 R)-4-[4-( 1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin- 1 -yi}-2-(3-

chloro-pyrroto[2,3-b]pyridin-1-yi)-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and intermediate 143.1 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.76min; [M+Hf: 492.3. 

Example 144: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-methyl-thiazol-5-yl}-2-methyl-
piperazin-1-yl}-2-irnidazo[4,5-b]pyridin-3-yi-ethanone: 

This compound was prepared using a method analogous to that of Example 39, 

dimethylzinc (2M in toluene) replacing diethylzinc (1.5M in toluene) and Example 80 

replacing Example 38. LC-MS (A): tR = 0.52min; [M+Hf: 473.3. 

Example 145: 1-{(R)-4«[4-(5-Chloro-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-
piperazin-1-yl}-2-(2,3-dihydro-indoM-yl)-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 83.1 replacing intermediate 1.4 and 2,3-dihydro-1H-indol~1~yi-acetic acid 

replacing benzoimidazol-1-yl-acetic acid. LC-MS (A): tR = 0.86min; [M+Hf: 493.2. 

Example 146: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-ethyl-thiazol-5-yl]-2-methyl-
piperazin-1 -yl}-2-imidazo[4,5-b3pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 39, Example 

80 replacing Example 38. LC-MS (G): tR = 0.62min; [M+Hf: 487.3. 

Example 147: 1-{(R)-4-[4-(5-Chloro-1H-benzoimidazo(-2-yl)-2-trifluoromethyl-thiazol-
5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

147.1. 5-((R)-3-Methyl-piperazin-1-yl)-2~trifluoromethy!-thiazoie~4-carboxylic acid methyl 

ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 51.1 replacing intermediate 16.3. LC-MS (B): tR = 0.54min; [M+Hf: 309.97. 

147.2. 5-[(R)-4-(2-Imidazo[4f5-b]pyridin-3-yl-acetyl)-3-methyl-piperazin-1-yl]-2-

trifluoromethyl-thiazoie-4-carboxylic acid methyl ester: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 147.1 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (B): tR = 0.73min; [M+Hf: 468.92. 
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147.3. 5-[(R)-4-(2-lmidazo[4,5-b]pyridin-3-yl-acetyl)-3-methyl-piperazin-1-yl]-2-

trifluoromethyl-thiazole-4-carboxyIic acid: 

This compound was prepared using a method analogous to that of Example 16 step 16.2, 

intermediate 147.2 replacing intermediate 16.1. LC-MS (B): tR = 0.64min; [M+Hf: 454.98. 

147.4. 1-{(R)-4-[4-(5-Chloro-1H-benzoimidazol-2-yl)-2-trifluoromethyl~thiazol~5-yl]-2-methyl-

piperazin-1 -yi}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

To a solution of intermediate 147.3 (70mg) in DCM (3mL) was added 4-chioro-1,2-

phenyienediamine (22.6mg) followed by DIPEA (34jiL) and HATU (87.9mg). The resulting 

mixture was stirred for 22h. The reaction mixture was diluted with DCM and washed with 

sat. aq. NaHCOs, and water. The aq. phases were extracted with DCM. The combined org. 

layers were dried over Na2S04, filtrated off and concentrated in vacuo. The resulting orange 

oil (113mg) was taken up in acetic acid (3mL), the mixture was stirred at 90°C for 4h and 

evaporated in vacuo. The residue was taken up in DMF and purified by preparative LC-MS 

(I) to afford 15rng of yellow solid. LC-MS (G): tR = 0.94min; [M+Hf: 561.3. 

Example 148: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-(2-fluoro-phenyl)-thiazol-5-yl]-2-
methyi-piperazin-1 -y[}-2-tmidazo[4,5-b]pyridin-3-yl-ethanone: 

148.1. (R)-4-[4-Carboxy-2-(2-fluoro-phenyi)-thiazol-5-yi]-2-methyl-piperazine-1 -carboxylic 

acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 41 step 41.2, 

intermediate 80.1 replacing intermediate 41.1 and 2-fluorobenzeneboronic acid replacing 

phenyiboronic acid. LC-MS (B): tR = 0.94min; [M+Hf: 422.01. 

148.2. (R)-4~[4~(1H~Benzoimidazoi~2~yl)~2~(2~fluoro~phenyl)~thiazol-5-yl]-2-methy!~ 

piperazine-1-carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 147 step 147.4, 

intermediate 148.1 replacing intermediate 147.3 and 1,2-phenylenediamine replacing 4-

chloro-1,2-phenylenediamine. LC-MS (B): tR = 0.90min; [M+Hf: 490.02. 

148.3. 2~[2~(2-Fluoro-phenyl)-5-((R)-3-methyl-piperazin-1-yl)-thiazol-4-yl]-1H-

benzoimidazole: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 148.2 replacing intermediate 16.3. LC-MS (B): tR = 0.59min; [M+Hf: 393.99. 

148.4. 1-{(R)-4-[4-{1H-Benzoimidazo!-2-yl)-2-(2-fluoro-phenyi)-thiazol-5-yl]~2~methyl~ 

piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 148.3 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol~1~yl-acetic acid. LC-MS (G): tR = 0.75min; [M+Hf; 553.3. 
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Example 149: 1-{(R)-4-[4~(1 H-Benzoimidazol-2-yl)-2-m-tolyl-thiazol-5-yl]-2-methyl-
piperazin-1-yl}-2-imidazo[4,5-bjpyridin-3-yl-ethanone: 

This compound was prepared in four steps following the method described in Example 148, 

m-tolylboronic acid replacing 2-fluorobenzeneboronic in step 148.1. LC-MS (G): tR = 

0.80min; [M+H]+: 549.3. 

Example 150: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yt)-2-p-tolyl-thiazol-5-yl]-2-methyl-
piperazin-1 -yl}-2-imidazo[4,5-b]pyridin-3-yi -ethanone: 

This compound was prepared in four steps following the method described in Example 148, 

p-tolylboronic acid replacing 2-fluorobenzeneboronic acid in step 148.1. LC-MS (G): tR = 

0.80min; [M+H]+: 549.4. 

Example 151: 1-(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-
1-yl}-2-oxo-ethyl)-3,3-dimethyl-1,3-dihydro-indol-2-one: 

151.1. (3!3-Dimethyl-2-oxo-2!3-dihydro-indoi-1-yl)-acetic acid benzyl ester: 

This compound was prepared using a method analogous to that of Example 68 step 68.1, 

3,3-dimethyM,3-dihydro-indol-2-one replacing oxindoie. LC-MS (B): tR = 0.91 min; [M+Hf: 

310.42. 

151.2. (3,3~Dirnethyl-2~oxo-2,3-dihydro-indol-1-yl)-acetic acid: 

This compound was prepared using a method analogous to that of Example 14 step 14.2, 

intermediate 151.1 replacing intermediate 14.1 and EtOH replacing MeOH/acetic acid. LC-

MS (B): tR = 0.65min; [M+Hf: 220.38. 

151.3. 1-(2-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-oxo-

ethyl)-3,3-dimethyl-1,3-dihydro~indol~2-one: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and intermediate 151.2 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (G): tR = O.SOmin; [M+Hf: 501.3. 

Example 152: 3-(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl3-2-methyl-piperazin-
1-yl}-2-oxo-ethyl)-4-methyl-3H-benzooxazol-2-one: 

152.1. 4-Methyl-3H-benzooxazol-2-one: 

To a solution of 2-hydroxy-6-methylaniline (583mg) in THF (8mL) was added 1,1'-

carbonyldiimidazole (1.14g). The reaction mixture was stirred at 70°C for 20h. After cooling 

down, DCM was added and the mixture was washed three times with 2N NaOH. The aq. 

phases were combined, cooied down to 0°C and the pH was brought to 6 by addition of 2N 

HCI. The suspension was filtered, the resulting powder was washed with cold water and 

dried in high vacuo to afford 587mg of beige solid. LC-MS (B): tR = 0.64min. 1H-NMR 

(DMSO-d6): 11.7 (s, NH); 7.09 (m, 1H); 6.97 (m, 2H); 2.29 (s, 3H). 
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152.2. (4-Methyl-2-oxo-benzooxazo!-3-yi)-acetic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 115 step 115.1, 

intermediate 152,1 replacing 1H-pyrazolo[3,4-b]pyridine, LC-MS (B): tR = 0,89min. 

152.3. (4-Methyl-2-oxo-benzooxazol-3-yl)-acetic acid: 

This compound was prepared using a method analogous to that of Example 113 step 113.4, 

intermediate 152.2 replacing intermediate 113.3. LC-MS (B): tR = 0.62min. 

152.4. 3-(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyi-piperazin-1-yi}-2-oxo-

ethyl)-4-methyl-3H-benzooxazol-2-one: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and intermediate 152.3 replacing 

benzoimidazoi-1-yl-acetic acid. The work-up was however performed by adding PL-HCO3 to 

the reaction mixture, stirring for 1h and filtrating off. LC-MS (G): tR = 0.76min; [M+Hf: 489.3. 

Example 153: 3-(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-pipe razin-
1-yi}-2-oxo-ethyl)-4-fluoro-3H-benzooxazol-2-one: 

This compound was prepared in four steps following the method described in Example 152, 

2-amino-3-fluorophenol replacing 2-hydroxy-6-methylaniline in step 152.1. LC-MS (G): tR = 

0.74min; [M+Hf: 493.3. 

Example 154: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-
yl}-2-(2-hydroxymethyl-pyrrolo[2,3-b]pyridin-1-yl)-ethanone: 

154.1.(1 H-Pyrrolo[2,3-b]pyridin-2-yl)-methanol: 

To an ice-cold solution of methyl 1 H-pyrrolo[2,3-b3pyridine-2-carboxylate (300mg) in THF 

(4.5mL) was added LiAIH4 (1.7mL, 1M in THF). The ice bath was removed and the reaction 

mixture was stirred at RT for 2h. LiAIH4 (2.8mL, 1M in THF) was added and the stirring was 

pursued for 20h at RT. DCM and 1M NaOH were added and the phases were separated. 

The org. layer was dried (Na2S04) and evaporated in vacuo to afford 100mg of oil. LC-MS 

(B): tR = 0.34min; [M+Hf: 149.28. 

154.2. 1~{(R)~4~[4-(1H-Benzoimidazol-2-yi)4hiazol~5~yl]~2-methyi~piperazin~1~yi}~2~(2~ 

hydroxymethyl-pyrrolo[2,3-b]pyridin-1 -yl)-ethanorie: 

This compound was prepared in three steps following the method described in Example 

152, step 152,2 to 152.4, intermediate 154.1 replacing intermediate 152.1 in step 152,2. LC-

MS (G): tR = 0.59min; [M+Hf: 488.3. 

Example 155: 3-(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-
1-yl}-2-oxo-ethyl)-3H-oxazolo[4,5-b3pyridin-2-one: 

This compound was prepared in four steps following the method described in Example 152, 

2-amino-3-hydroxypyridine replacing 2-hydroxy-6-mefhylaniline in step 152.1. The aikylation 
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step performed as described in step 152.2 provided a mixture of two regioisomers that was 

carried through the next two steps. The two regioisomers were separated after the final step 

by preparative LC-MS (Ni followed by IX). LC-MS (B): tR = 0.63 min; [M+Hf: 475.95. 1H-

NMR (CDCIs): 10.1 (s, NH); 8.46 (s, 1H); 8.12 (dd, 1H, 1.2Hzand 5.2Hz); 7.79 (s, 1 H); 7.49 

(d, 1H, 3.3Hz); 7.47 (dd, 1H, 1.2Hz and 7.8Hz); 7.30 (m, 2H); 7.10 (dd, 1H, 5.3Hz and 

7.8Hz); 4.89-4.79 (m, 2.5H); 4.52 (m, 0.5H); 4.23-3.96 (m, 2H); 3.78-3.54 (m, 2H); 3.03 (dd, 

1H, 4Hz and 11.3Hz); 2.93 (s, 1H); 1.64 (d, 3H). 

Example 156: 4-(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-

1-yl}-2-oxo-ethyl)-4H-oxazolo[435-b]pyridin-2-one: 

This compound was the second regioisomer obtained during the synthesis of Example 155. 

LC-MS (B): tR = 0.55 min; [M+Hf: 475.93. 1H~NMR (CDCI3): 10.2 (s, NH); 8.45 (s, 1H); 7.77 

(s, 1H); 7.48 (d, 1H, 4.5Hz); 7.32-7.27 (m, 3H); 7.17 (d, 1H, 7.3Hz); 6.76 (t, 1H, 7.3Hz); 5.36 

(d, 1H, 14.8Hz); 5.05 (d, 1H, 14.5H); 4.88 (s, 0.5H); 4.52 (d, 0.5H, 13.5Hz); 4.31 (s, 0.5H); 

4.10 (t, 0.5H, 11.5Hz); 3.98 (d, 0.5H; 11 Hz); 3.92 (d, 0.5H, 10.3Hz); 3.82 (d, 0.5H, 13.5Hz); 

3.70 (m, 1H); 3.56 (m, 0.5H); 3.06-2.93 (m, 2H); 1.85 (d, 1.5H, 6.0Hz); 1.61 (d, 1.5H, 

6.5Hz). Roesy signal seen between proton at 7.32ppm and two protons at 5.36 and 

5.05ppm. 

Example 157: 1-(2-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)rthiazol-5-yl]-2-methyl-piperazin-
1-yl}-2-oxo-ethyl)-1H-indole-2,3-dione: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and (2,3-dioxo-2,3-dihydro-indol-1-yl)-acetic 

acid replacing benzoimidazol-1-yl-acetic acid. LC-MS (G): tR = 0.67min; [M+Hf: 487.3. 

Example 158: 1-{(R)-4-[4-(5,6-Dimethoxy-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-
methyl-piperazin-1-yS}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared in three steps following the method described in Example 1, 

step 1.3 to 1.5, 4,5-dimethoxy-1,2-phenylenediamine dihydrochloride replacing 

phenylenediamine and intermediate 16.2 replacing intermediate 1.2 in step 1.3, and 

intermediate 14.2 replacing benzoimidazo!-1-yi-acetic acid in step 1.5. LC-MS (G): tR = 

0.55min; [M+Hf: 519.3. 

Example 159: 1-{(R)-4-[4-(6-Hydroxymethyl-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-
methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyndin-3-yl-ethanone: 

This compound was prepared in three steps following the method described in Example 1, 

step 1.3 to 1.5, 3,4-diaminobenzyl alcohol replacing phenylenediamine and intermediate 

16.2 replacing intermediate 1.2 in step 1.3, and intermediate 14.2 replacing benzoimidazol-

1-yi-acetic acid in step 1.5. LC-MS (G): tR = 0.85min; [M+Hf: 489.3. 
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Example 160: 1-{(R)-4-[4-(6-Hydroxymethyl-1H-benzoimidazol-2-yl)-2-trifluoromethyl-
thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-»midazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.3, 3,4-

diaminobenzyl alcohol replacing phenyienediamine and intermediate 147.3 replacing 

intermediate 1.2. LC-MS (G): tR = 0.64min; [M-f-H]+: 557.3. 

Example 161: 1-{(R)-4-[4-(5,6-Dimethoxy-1 H-benzoimidazol-2-yl)-2-trifluoromethyl-

thiazol-5-yl3-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.3, 4,5-

dimethoxy-1,2-phenylenediamine dihydrochloride replacing phenylenediamine and 

intermediate 147.3 replacing intermediate 1.2. LC-MS (G): tR = 0.68min; [M+H]+: 587.3. 

Example 162: 1-{(R)-4-[4-(6-Cyclopropyl-1H-benzoimidazol-2-yl)-thiazol-5-yl]-2-
methyl-piperazin-1 -yS}-2-imidazo[4,5-b]pyridSn-3-yl-ethanone: 

162.1. 4-Cyciopropyl-2~nitro~phenylamine: 

A flask was charged with 4-bromo-2-nitroaniline (1.95g), cyclopropylboronic acid (1g), 

Pd(OAc)2 (101mg), tricyclohexylphosphine (252mg), K3P04 (6.69g), toluene (40mL) and 

water (2mL). The resulting yellow suspension was sonicated under argon for 5min and 

heated at 100°C for 20h. After cooling down, DCM/water was added and the resulting 

biphasic mixture was filtered. The phases were separated, the org. layer was dried 

(MgS04), filtrated off and evaporated to dryness. CC (Biotage, SNAP 50g cartridge, solvent 

A: Hept; solvent B: EA; gradient in %B: 0 to 40 over 16CV) afforded 1.3g of orange solid. 

LC-MS (B): tR = G.80min; [M+H]+: 179.14. 

162.2. 4-Cyclopropyl-benzene-1,2-diamine: 

To a solution of intermediate 162.1 (1.3g) in MeOH (42mL) was added zinc powder (1.48g) 

and NH4CI (5.85g). The reaction mixture was stirred at RT for 3 days, filtered through celite 

and evaporated in vacuo to afford 960mg of black solid. LC-MS (B): tR = 0.45min; [M+H]+: 

149.33. 

162.3. 1-{(R)-4-[4-(6~Cyclopropyl-1H-benzoimidazol~2-yl)-thiazol-5-yl]-2-methyl-piperazin~1-

yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared in three steps following the method described in Example 1, 

step 1.3 to 1.5, intermediate 162.2 replacing phenylenediamine and intermediate 16.2 

replacing intermediate 1.2 in step 1.3, and intermediate 14.2 replacing benzoimidazol-1-yl-

acetic acid in step 1.5. LC-MS (B): tR = 0.63min; [M+Hj+: 499.02. 
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Example 163: 2-lmidazo[4,5-b3pyridin-3-yl-1-((R)-4-{4-[5-(2-methoxy-ethoxy)-1H-
benzoimidazol-2-yl3-2-trifluoromethyl-thiazol-5-yl}-2-methyl-piperazin-1-yl)-ethanone: 

To a solution of intermediate 147.3 (30mg) in DCM (3mL) was added HATU (27.6mg), 

DiPEA (0.034mL) and intermediate 102.2 (12mg). After stirring 6h at RT, HATU (27.6mg), 

DIPEA (0.034mL) and intermediate 102,2 (12mg) were added again. The reaction mixture 

was further stirred at RT for 20h. PL-HC03 (200mg) was added, stirring was pursued for 1h 

and the mixture was filtered off. After removal of the solvent, the crude was purified by 

preparative LC-MS (III) to afford 6mg of beige solid. It was taken up in AcOH (0.3mL) and 

heated at 80°C for 3 days. Toluene was added and the solvents were removed in vacuo. 

The residue was purified by preparative LC-MS (III) to afford 1.7mg of the final compound 

as white solid. LC-MS (G): tR = 0.73min; [M+Hf: 601.2. 

Example 164: 1-((R)-4-{4-[5-(2-Hydroxy-ethoxy)-1H-benzoimidazol-2-yl3-2-
trifluoromethyl 4hiazol-5-yl}-2-methyl-piperazin-1-yl)-2-imidazo[4,5-b]pyridln-3-yl-

ethanone: 

This compound was prepared using a method analogous to that of Example 163, 

intermediate 101.1 replacing intermediate 102.2. LC-MS (G): tR = 0.65min; [M+Hf: 587.3. 

Example 165: 1-{(R)-4-[4-(5-Acetyl-1H-benzoimidazol-2-yl)-2-trifluoromethyl-thiazo[-
5-yl3-2-methyl-piperazm-1-yl}-2-imidazo[4,5-b]pyridrn-3-yS-ethanone: 

165.1. 1-(4~Amino-3-nitro-phenyl)-ethanone: 

This compound was prepared using a method analogous to that of Example 102 step 102.1, 

N-(4-acetylphenyl)acetamide replacing 4-(2-methoxyethoxy)ani!ine and performing the 

nitration reaction at a temperature below -5°C instead of 15°C. LC-MS (B): tR = 0.66min; 

[M+H+MeCNf: 222.19. 

165.2. 1-(3,4-Diaminophenyl)-ethanone: 

A flask charged with a solution of intermediate 165.1 (1.46g) in Et0H/H20 (270mL/13mL) 

was evacuated and backfilled with argon three times, Pd/C (10%, 216mg) was added and 

the flask was evacuated and backfilled with argon three times then with hydrogen twice. 

The reaction mixture was stirred at RT under hydrogen for 20h, filtrated over celite and the 

celite was washed with EtOH. The filtrate was evaporated and dried in vacuo to afford 1.1g 

of black solid. LC-MS (B): tR - 0.32min; [M+Hf: 151.20. 

165.3. 1-{(R)-4-[4-(5-Acety!-1H-benzoimidazol~2~yi)~2~trifiuoromethyl-thiazol-5-yl]-2-methyl-

piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 163, 

intermediate 165.2 replacing intermediate 102.2. LC-MS (G): tR - 0.83min; [M+Hf: 569.3. 
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Example 166: 1-((R)-4-{4-[5-(1-Hydroxy-ethyl)-1H-benzojmidazol-2-yl3-2-
trifIuoromethy!-thiazol-5-yl}-2-methyj-piperazin-1-yl)-2-jmidazo[4,5-b]pyridin-3-yI-
ethanone: 

To a solution of Example 165 (40mg) in MeOH (0.22rnL) was added NaBH4 (8.25mg). After 

stirring at RT for 60min, DCM/H20 was added and the phases were separated. The org. 

layer was evaporated in vacuo and the residue was purified by preparative LC-MS (VI) to 

afford 8 mg of white solid. LC-MS (B): tR = 0.63min; [M+Hf: 570.96. 

Example 167: 2-{5-[(R)-4-(2-lmidazo[4,5-blpyridin-3-yl-acety[)-3-methyl-piperazin-1-
yl]-2-trifluoromethyl-thiazol-4-yl}-1H-benzoimidazo!e-5-carboxylic acid methyl ester: 

This compound was prepared using a method analogous to that of Example 163, methyl 

3,4-diaminobenzoate replacing intermediate 102.2. LC-MS (G): tR = 0.89min; [M+Hf: 585.0. 

Example 168: 1-((R)-4-{4-[5-(1-Hydroxy-cyclopropyl)-1H-benzoimidazol-2-yl]-2-
trifluoromethyl-thiazol-5-yl}-2~methyl-piperazin-1-y!)-2-imidazo[4,5-b]pyridin-3-yl-
ethanone: 

To a solution of Example 167 (25mg) in THF (1.15mL) was added Ti(OiPr)4 (0.0126mL). 

Ethyimagnesium bromide (1M in THF, 0.513mL) was added dropwise over 30min at RT. 

The reaction mixture was stirred at RT for 20h and diluted with DCM and 1M NaHC03. The 

phases were separated. The org. phase was washed with water, dried (Na2S04), filtered off. 

and evaporated in vacuo. The residue was purified by preparative LC-MS (ill) to afford 1mg 

of pale yellow solid. LC-MS (B): tR = 0.65min; [M+Hf: 583.18. 

Example 169: 2-imidazo[4,5-b]pyridin-3-yM-{(R)-4-[4-(3H-imidazo[4,5-bjpyridin-2-y!)-
2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-ethanone: 

To a solution of intermediate 147.3 (50mg) in DCM (1rnL) was added HATU (46mg), DIPEA 

(0.056mL) and 2,3-diaminopyridine (18mg). After stirring overnight at RT, additional 

equivalents of 2,3-diaminopyridine, DIPEA and HATU were added and stirring was pursued 

over weekend. The reaction mixture was diluted with DCM and 1M NaHC03. The phases 

were separated and the org. phase was evaporated in vacuo. The residue was purified by 

preparative LC-MS (Vi) to afford 22mg of pale rosa powder. It was taken up in POCS3 (2mL) 

and heated at 100°C for 12h. The reaction mixture was cooled down to 0°C and sat. aq. 

NaHC03 was added followed by NaOH (32% in water) until basic pH was reached. The 

mixture was extracted with DCM and EA, the combined org. phases were dried (Na2S04) 

and evaporated in vacuo. The residue was purified by preparative LC-MS (VI followed by V) 

to afford 7.8mg of pale yellow powder. LC-MS (G): tR = 0.67min; [M+Hj+: 528.3. 
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Example 170: 2-!midazo[4,5-b]pyridin-3-yl-1-{(R)-4-[4-(3H-imidazo[4,5-c]pyridin-2-yl)-
2-trifluoromethyl-thiazol-5-yi]-2-methyl-piperazin-1-yi}-ethanone: 

This compound was prepared using a method analogous to that of Example 169, 3,4-

diaminopyridine replacing 2,3-diaminopyridine. LC-MS (G): tR = 0.65min; [M+Hj+: 528.3. 

Example 171: 2-lmidazo[4,5-b]pyridin-3-yl-1-{(R)-2-methyl-4-[4-(9H-purin-8-yl)-2-
trifluoromethyl-thiazol-5-yl]-piperazin-1 -yl}-ethanone: 

This compound was prepared using a method analogous to that of Example 169, 4,5-

diaminopyrimidine replacing 2,3-diaminopyridine. LC-MS (B): tR = 0.55min; [M+Hf: 529.12. 

Example 172 to Example 178 were synthesized following the procedure described in 

Example 1 step 1.5, intermediate 51.2 replacing intermediate 1.4 and the appropriate acid 

derivative replacing benzoimidazoi-1-yl-acetic acid. LC-MS data of Example 172 to Example 

178 are listed in the table below. The LC-MS conditions used were LC-MS (G). 

Example N° Name tR [M+Hf 

172 

2-Benzoimidazol-1-yl-1-{(R)-4-[4-(1H-benzoimidazol-2-

yl)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-

yl}-ethanone 

0.73 526.3 

173 

1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yl}-2-trifSuorornethyi-

thiazo!-5-yi]-2-methyl~piperazin~1~y!}-2-pyrazol-1 -yl-

ethanone 

0.75 476.3 

174 

1 -{(R)-4-[4-(1 H-Benzoimidazol~2-yl)-2-trifluoromethyl-

thiazol-5-yl]-2-rnethyl-piperazin-1-yi}~2~(3-methyl-

pyrazoi-1 -yl)-ethanone 

0.79 490.3 

175 

1-{(R)~4~[4-(1H-Benzoimidazol-2-yl)-2-triffuoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(4-chloro-

pyrazol-1 -yl)-ethanone 

0.86 510.2 

176 

1 ~{(R)~4~[4-(1 H~Benzoimidazol-2-yl)-2-trifluoromethyl-

thiazoi-5-yi]-2-methyl-piperazin~1-yl}-2-(5-methyl-

pyrazol-1-yl)-ethanone 

0.78 490.3 

177 

1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(3-phenyl-

pyrazol-1 -yl)-ethanone 

0.97 553.3 

178 

1 -{(R)-4-[4-(1 H-Benzoimidazoi-2-yl)-2-trrfluoromethyl-

thiazol-5-yi]-2-methyl-piperazin-1-yl}-2-(3,5-dimethyl-

[1,2,43triazoi-1 -yl)-ethanone 

0.69 505.3 
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Example 179: 1-((R)-2-Methyl-4-{4-[6-(4-methyl-piperazin-1-yl)-1H-benzoimidazol-2-

yl]-2-trifluoromethyl -thiazol-5-yl}-piperazin-1 -yl)-2-pyrazol-1-yl-ethanone: 

179.1. 5-[(R)-3-Methyl-4-(2-pyrazo!-1-yl-acetyl)-piperazin-1-y!]-2-trifluoromethyl-ihiazole-4-

carboxylic acid methyl ester: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 147.1 replacing intermediate 1,4 and 2-(1H-pyrazoi-1-yi)acetic acid replacing 

benzoimidazol-1-yi-acetic acid. LC-MS (B): tR = 0.77min; [M+Hf: 417.78. 

179.2. 5-[(R)-3-Methyl-4~(2-pyrazoi-1-yl-acety!)-piperazin-1-yl]-2-trifluoromethyl-thiazole-4-

carboxylic acid: 

This compound was prepared using a method analogous to that of Example 16 step 16.2, 

intermediate 179.1 replacing intermediate 16,1. LC-MS (B): tR = 0.68min; [M+Hf: 403.86. 

179.3. 5-(4-Methyl-piperazin-1-yl)-2-riitro-phenylamine: 

A mixture of 5-fiuoro-2-nitroaniline (1 g), 1-methylpiperazine (0.752mL) and TEA (1.86mL) in 

NMP (1.5mL) was heated at 100°C in a microwave oven for 20h. After cooling down, H20 

(50mL) was added, the resulting suspension was stirred for 20min and filtrated off. The 

yellow solid was washed with water and dried under high vacuo (1.45g). LC-MS (B): tR = 

0.47min; [M+Hf: 237.19. 

179.4. 4~(4-Methyl-piperazin-1-yl)-benzene-1,2-diamine: 

This compound was prepared using a method analogous to that of Example 165 step 165.2, 

intermediate 179.3 replacing intermediate 165.1. LC-MS (B): tR = 0.61min; [M^H]+: 207.36. 

179.5. 1-((R)-2-Methy!-4-{4-[6-(4-methyl-piperazin-1-y!)-1H-benzoimidazoi-2-yi]-2-

trifluoromethyl-thiazol-5-yl}-piperazin~1~yl)-2-pyrazol-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 163, 

intermediate 179.4 replacing intermediate 102.2 and intermediate 179.2 replacing 

intermediate 147.3. LC-MS (G): tR = 0.61min; [M+Hf: 574.4. 

Example 180: 1-{(R)-4-[4-(6-Dimethylamino-1H-benzoimidazol-2-yl)-2-trifluoromethyl-
thiazol-5-yl]-2-methyl-piperazin-1 -yl}-2-pyrazol-1 -yl-ethanone: 

180.1. N4, N4-dimethy(benzene-1,2,4-triamine: 

This compound was prepared using a method analogous to that of Example 165 step 165.2, 

3-amino-N,N-dimethyl-4-nitroaniiine replacing intermediate 165.1. LC-MS (E): tR = 0.66min; 

[M+Hf: 152.10. 
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180.2. 1-{(R)-4-[4-(6-Dimethylamino-1H-benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yi]-

2-methyl-piperazin-1-yi}-2-pyrazol-1 -yl-ethanone: 

This compound was prepared using a method analogous to that of Example 163, 

intermediate 180.1 replacing intermediate 102.2 and intermediate 179.2 replacing 

intermediate 147.3. LC-MS (B): tR = 0.66min; [M+H]+: 518.94. 

Example 181: 1-{(R)-2-Methyl-4-[4-(6-piperidin-1-ylmethyl-1H-benzoimidazol-2-yl)-2-
trifluoromethyl-thiazol-5-yl]-piperazin-1 -yl}-2-pyrazol-1-yl-ethanone: 

181.1. N-(4-Plperidln-1-ylmethyl-phenyl)-acetamide: 

A mixture of 4-acetamidobenzaldehyde (200mg), piperidine (0.121mL), NaBH(OAc)3 

(636mg) and DIPEA (0.617mL) in DCM (4mL) was stirred at RT for 4h. DCM and sat. 

NaHCOs were added. The phases were separated, the org. layer was dried (Na2S04), 

filtered off and evaporated to dryness to afford 267mg of white solid. LC-MS (B): tR = 0.45 

min; [M+H]+: 233.24. 

181.2. N-(2-Nitro-4-piperidin-1 -ylmethyl-phenyl)-acetamide: 

To a flask charged with H2S04 (0.314mL) cooled down to 0°C was added intermediate 

181.1 (100mg), followed by HN03 (65% in water, 0.052mL) dropwise. At the end of the 

addition, the reaction mixture was stirred for 5min and poured onto ice. The resulting 

mixture was basified (1M NaOH) and extracted with DCM six times. The combined org. 

layers were dried (Na2S04) and evaporated in vacuo to afford 228mg of yellow oil. LC-MS 

(B): tR = 0.48min; [M+H]+: 278.13. 

181.3. 2-Nitro-4-piperidin-1 -ylmethyl-phenylamine: 

A mixture of intermediate 181.2 (50mg) in MeOH (0.5mL) and HCI (1M, 0.5mL) was heated 

at 100°C for 30min. The solvents were removed in vacuo to afford 42mg of yellow oil. LC-

MS (B): tR = 0.50min; [M+Kf: 236.18. 

181.4. 4-Piperidin-1-ylmethyl-benzene-1,2-diamine: 

This compound was prepared using a method analogous to that of Example 162 step 162.2, 

intermediate 181.3 replacing intermediate 162.1. LC-MS (B): tR = 0.21 min; [M+H]+; 206.36. 

181.5. 1 -{(R)-2-Methyi-4-[4-(6-piperidin-1 -yimethyi-1 H-benzoimidazoi-2-yi)-2-

trifluoromethyl~thiazol-5-yl]-piperazin-1 -yi}-2-pyrazoi-1 -yl-ethanone: 

This compound was prepared using a method analogous to that of Example 163, 

intermediate 181.4 replacing intermediate 102.2 and intermediate 179.2 replacing 

intermediate 147.3. The work-up after the HATU coupling was however performed using 

sat. NaHCOs instead of PL-HC03. LC-MS (G): tR = 0.72min; [M+H]*: 573.4. 
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Example 182: 1-{(R)-4-[4-(6-Dimethylaminomethyl-1H-benzoimidazol-2-yl)-2-

trifluoromethyl-thiazol-5-yl3-2-methyl-piperazin-1-yl}-2-pyrazol-1 -yl-ethanone: 

182.1. 4-Dimethylaminomethyl-2-nitro-phenylamine: 

This compound was prepared in three steps following the method described in Example 

181, step 181.1 to 181.3, dimethylamine (2M in THF) replacing piperidine. LC-MS (F): tR = 

0.72 min; [M+Hf: 196.29. 

182.2. 4-Dimethylaminomethyl-benzene-1,2-diamine: 

This compound was prepared using a method analogous to that of Example 165 step 165.2, 

intermediate 182.1 replacing intermediate 165.1, and using EtOH instead of Et0H/H20 as 

solvent. LC-MS (B); tR = 0.18min; [M+Hf: 166.16. 

182.3. 1-{(R)-4-[4~(6~Dimethylaminomethyl-1H-benzoimtdazo!~2~y!)~2~trifluoromethyi~ 

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-pyrazoi-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 181 step 181.5, 

intermediate 182.2 replacing intermediate 181.4. LC-MS (F): tR = 0.68min; [M+Hf: 533.3. 

Example 183: 1-((R)-4-{4-[6-(3-Wlethoxy-pyrrolidin-1-ylmethyl)-1H-benzoimidazol-2-
yl]-2-trifluoromethyl-thiazol-5-yl}-2-methyl-piperazm-1-yl)-2-pyrazol-1-yl-ethanone: 

183.1. 4-(3-Methoxy-pyrrolidin-1-ylmethyl)-2-nitro-phenylamine: 

This compound was prepared in three steps following the method described in Example 

181, step 181.1 to 181.3, 3-methoxypyrroiidine hydrochloride replacing piperidine. LC-MS 

(F): tR = 0.73 min; [M+Hf: 252,21, 

183.2. rac-4-(3-Methoxy-pyrrolidin-1 -ylmethyl)-benzene-1,2-diamine: 

This compound was prepared using a method analogous to that of Example 165 step 165.2, 

intermediate 183.1 replacing intermediate 165.1, and using EtOH instead of Et0H/H20 as 

solvent. LC-MS (B): tR = 0.18min; [M+Hf: 222.21. 

183.3. 1-((R)~4~{4-[6~(3~Methoxy-pyrroiidin-1-yimethyl)~1H~benzoimidazol-2-yl]-2-

trifluoromethyl-thiazol-5~yl}-2-methyl-piperazin-1-yl)-2-pyrazol-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 181 step 181.5, 

intermediate 183.2 replacing intermediate 181.4. LC-MS (G): tR = 0.71min; [M+Hf: 589.4. 

Example 184: 1 -{(R)-2-Methyl-4-[4-(1 -methyl-1 H-benzoimidazol-2-yl)-2-

trifluoromethyl-thiazol-5-yl3-piperazin-1-yl}-2-pyrazol-1-yl-ethanone: 

To a solution of Example 173 (30mg) in DMF (1mL) NaH (2.78mg, 60% in mineral oil) was 

added followed by Mel (0.008mL). The reaction mixture was stirred at RT overnight and 

quenched by adding sat. NH4CI and DCM. The phases were separated and the org. phase 

was evaporated to dryness. The residue was purified by preparative LC-MS (III) to afford 

15mg of white powder. LC-MS (G): tR = 0.78min; [M+Hf: 490.3. 
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Example 185: 1-((R)-4-{4-[1-(2-Methoxy-ethyl)-1H-benzoimidazol-2-yl]-2-
trifluoromethyl-thiazol-5-yl}-2-methyl-piperazin-1-yl)-2-pyrazol-1-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 184, 2-

bromoethyl methyl ether replacing Mel. LC-MS (G): tR = 0.84min; [M+H]+: 534.4. 

Example 186: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-y!)-thiazo!-5-yl]-2-methyl-piperazin-1-
yl}-2-(2-[1,2,3]triazol-2-yl-phenyl)-ethanone: 

186.1. (2-[1,2,3]Triazoi~2~yl~phenyl)-acetic acid: 

To a solution of 2-iodophenylacetic acid (500mg) in DMF (5mL) was added 1H-1,2,3-

triazole (0.214 mL), followed by Cs2C03 (1,21 g) upon which the temperature increased. The 

reaction mixture was cooled to RT and copper iodide (17.6mg) was added. The mixture was 

stirred at RT overnight and at 110°C for 1h30. After cooling down, H20/EA was added and 

the phases were separated. The aq. phase was acidified to pH=1 with 1M HCI and 

extracted with EA. The combined org. phases were dried (Na2S04) and evaporated in 

vacuo. The residue was purified by CC (Biotage, SNAP 25g cartridge, solvent A: Hept; 

solvent B: EA/AcOH 100/1; gradient in %B: 18 for 4CV, 18 to 100 over 10CV, 100 for 2CV) 

to afford 235mg of white solid. LC-MS (B): tR = 0.60min; [M+H]+: 204.42. 

186.2. 1~{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazo!~5~y!]~2~methy!-piperazin-1-yi}-2~(2~ 

[1,2,3]triazol~2~yl'phenyl)-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and intermediate 186.1 replacing 

benzoimidazol-1-yi-acetic acid. LC-MS (G): tR = 0.73min; [M+H]+: 485.3. 

Example 187: 1-(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl3-2-methyl-piperazin-
1-yl}-2-oxo-ethyl)-3,3-difluoro-1,3-dihydro-indol-2-one: 

187.1. 3,3-Difluoro-1,3-dihydro-indoi-2-one: 

To a suspension of isatin (150mg) in DCM (7mL) was added deoxofiuor (50% in THF, 

1.27mL) at RT. The reaction mixture was stirred at RT for 2 days and quenched with MeOH 

(0.5mL). The mixture was washed with water, dried (MgS04), filtered off and evaporated in 

vacuo. The residue was purified by CC (Biotage, SNAP 10g cartridge, solvent A: Hept; 

solvent B: EA; gradient in %B: 10 for 5CV, 10 to 30 over 3CV, 30 for 10CV, 30 to 50 over 

5CV, 50 for 5CV) to afford 74mg of yellow solid. LC-MS (B): tR = 0.69min. 1H-NMR (CDCi3): 

8.11 (s, NH); 7.64 (d, 1H, 7,5Hz); 7.59 (dt, 1H, 1.2Hz and 7.8Hz); 7.15 (t, 1H, 7.5Hz); 6.94 

(d, 1H, 7.8Hz). 

187.2. (3,3-Difluoro~2-oxo~2,3~dihydro-iridol-1-yl)-acetic acid tert-butyl ester: 

To an ice-coid solution of intermediate 187.1 (71mg) in THF (2mL) was added NaH (60%, 

25mg). The mixture was stirred at 0°C for 15min and tert-butyl bromoacetate was added. 
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The reaction mixture was stirred at RT for 1h30, quenched with water and extracted with EA 

three times. The combined org. layers were washed with water, brine, dried (MgS04), 

filtered off and evaporated to dryness to afford 87mg of yellow oil. LC-MS (B): tR = 0.92min, 
1H-NMR (CDCI3): 7.60 (dd, 1H, 1.5Hz and 7.5Hz); 7.50 (dt, 1H, 1.2Hz and 8.0Hz); 7.21 (t, 

1H, 7.5Hz); 6.80 (d, 1H, 8.0Hz); 4.37 (s, 2H), 1.46 (s, 9H). 

187.3, (3,3-Difluoro-2-oxo-2,3-dihydro-tndol-1 -yl)-acetic acid: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 187.2 replacing intermediate 16.3. LC-MS (B): tR = 0.68min. 1H~NMR (CDCI3): 

7.62 (d, 1H, 7.8Hz); 7.52 (t, 1H, 7.5Hz); 7.24 (t, 1H, 7.5Hz); 6.84 (d, 1H, 8.0Hz); 4.53 (s, 

2H). 

187.4. 1 -(2-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1 ~y!}~2~oxo~ 

ethyl)-3,3-difluoro-1,3-dihydro-indol-2-one: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 16.4 replacing intermediate 1.4 and intermediate 187.3 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (G): tR = 0,80min; [M+Hf: 509.3. 

Example 188: 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-
yl}-2-(4-pheny!-[1,2,3]triazol-1 -yl)-ethanone: 

188.1. (2-{(R)-4-[4-(1H-Benzoimidazo!-2-yi)-thiazol-5~yl]~2~methyi-piperazin-1-yl}~2~oxo~ 

ethyl)-carbamic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 21 step 21.2, 

intermediate 16.4 replacing intermediate 21.1 and Boc-Gly-OH replacing 2-(1H-pyrrolo[2,3-

b]pyridin-1-yl)acetic acid. LC-MS (B): tR = 0.66 min; [M+Hf: 457.03. 

188.2. 2-Amino-1-{(R)-4-[4-(1 H-benzoiniidazol-2-yl)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-

ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.4, 

intermediate 188.1 replacing intermediate 1.3. However, after removal of the solvents, the 

residue was taken up in DCM/MeOH, stirred with PL-HCO3 and filtered off. LC-MS (B): tR = 

0.42min; [M+Hf: 357.01. 

188.3. 1-{(R)-4-[4-( 1 H-Benzoimidazol-2-yi)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(4-

phenyl-[ 1,2,3]triazol-1 -yl)-ethanone: 

To an ice-cold solution of NaN3 (73mg) in water (0.2mL) was added toluene (0.2mL) 

followed by trifiic anhydride (0.092mL) dropwise. The resulting brown emulsion was 

vigorously stirred at 0°C for 2h. The phases were separated and the aq. layer was extracted 

with toluene (0.4mL). The combined org. layers containing trifiic azide were washed with 

sat. NaHC03 and used directly in the next step. Intermediate 188.2 (80mg), CuS04 (x5H20, 

4.65mg) and NaHC03 (15.7mg) were suspended in water (0.4mL) at RT and the toluene-
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containing trifiic azide solution (0.4mL) was added followed by iPrOH (4mL) until the 

reaction mixture became homogeneous. The resulting greenish suspension was stirred at 

RT for 1h30. Phenyiacetylene (0.027mL) and sodium ascorbate (3.7mg) were added and 

the reaction mixture was stirred at 80°C for 2h. After cooling down EA was added, the 

phases were separated and the org. phase was washed with sat. NH4CI and brine. The aq. 

layers were extracted with EA. The combined org. layers were dried (MgS04), filtered off 

and evaporated in vacuo. The residue was purified by preparative LC-MS (VI) to afford 

6.5mg of white solid. LC-MS (G): tR = 0.73min; [M+H]+: 485.3. 

Example 189: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyi-thiazo!-5-yi]-2-
methyl-piperazin-1 -yl}-2-(4-phenyl-[152,3jtriazo!-1-y!)-ethanone: 

This compound was prepared in three steps following the method described in Exampie 

188, intermediate 51.2 replacing intermediate 16.4 in step 188.1. LC-MS (G): tR = 0.90min; 

[M+Hf: 553.3. 

Example 190 to Example 218 were synthesized starting from the appropriate acid 

precursor and following the procedure described in Example 1 step 1.5, intermediate 51.2 

replacing intermediate 1.4. However, prior to the final purification by CC or preparative LC-

MS, the reaction mixture was either evaporated to dryness, or was worked-up with NaHC03 

or PL-HCO3. The acid precursors were commercially available for Example 190 to 199. For 

Exampie 200 to 218, they were synthesized as follows: 

Precursor for Example 200: Intermediate 186.1. 
Precursor for Example 201: (3-[1,2,3]Triazol-2-yl-phenyl)-acetic acid: 

This compound was prepared using a method analogous to that of Example 186 step 186.1, 

3-iodophenylacetic acid replacing 2-iodophenylacetic acid. LC-MS (B): tR = 0.66min; 

[M+H+MeCNf: 245.07. 1H-NMR (CDCI3): 8.07-8.02 (m, 2H); 7.83 (s, 2H); 7.48 (t, 1H, 

7.8Hz); 7.30 (d, 1H, 7.5Hz); 3.77 (s, 2H). 

Precursor for Example 202: Intermediate 116.2. 

Precursor for Example 203: (2-Pyrazol-1 -yl-phenyl)-acetic acid: 

Step 203.1: A mixture of 1-(2~bromophenyl)~1H-pyrazo!e (230mg), 2-tert~butoxy-2-

oxoethylzinc chloride (0.5M in Et20, 2.2mL), Pd(dba)2 (28.8mg) and 1,2,3,4,5-pentaphenyl-

1'-(di-tert-butylphosphino)ferrocene (37.4mg) in THF (3mL) was degassed with argon and 

was stirred at 70°C overnight. The reaction mixture was diluted with EA and washed with 

water and brine, dried (Na2S04), filtered off and evaporated to dryness. The residue was 

purified by CC (Biotage, SNAP 25g cartridge, solvent A: Hept; solvent B: EA; gradient in 

%B: 8 for 4CV, 8 to 66 over 10CV, 66 for 2CV, 66 to 100 over 1CV, 100 for 6CV. Second 

CC: SNAP 10g cartridge, solvent A: DCM; solvent B: MeOH; gradient in %B: 0 for 15CV, 0 

to 1 over 1CV, 1 for 5CV, 1 to 5 over 1CV, 5 for 2CV, 5 to 10 over 1CV, 10 for 2CV, 10 to 
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20 over 1CV, 20 for 2CV) to afford 33mg of (2-pyrazo!-1-yl-phenyl)-acetic acid tert-butyl 

ester. LC-MS (B): tR = 0.87min; 259.34. 

Step 203.2: The final compound was prepared using a method analogous to that of 

Exampie 113 step 113.4, 2-(pyrazol-1-yl-phenyl)-acetic acid tert-buty! ester replacing 

intermediate 113.3. LC-MS (B): tR = 0.61min; [M+H]+: 203.44. 

Precursor for Example 204: (5-Pheriyl-pyrazol-1 -yl)-acetic acid: 

Step 204.1: Acetophenone (1.18mL) and N,N-dimethylformamide diethyl acetal (1,71mL) 

were dissolved in DMF (4mL) and the resulting mixture was stirred at 120°C for 20h. The 

solvent was removed in vacuo and the residue was crystallized in Et20. The mother liquors 

were cooled to 0CC and precipitation occurred. The solid was filtered off and combined with 

the first batch to afford (E)-3-(dimethylamino)-1-phenyiprop-2-en-1-one (1,02g of yellow 

solid). 

Step 204.2: To a solution of ethyl hydrazinoacetate hydrochloride (866mg) in EtOH (20mL) 

was added (E)-3-(dimethylamino)-1-phenylprop-2-en-1-one (981mg) and K2C03 (774mg). 

The reaction mixture was stirred at 80°C for 20h, cooled down and the pH was brought to 2-

3 by adding 1M HCI. EA was added and the phases were separated. The org. layer was 

washed with brine, dried (Na2S04) and evaporated in vacuo to afford 720 mg of white solid. 

LC-MS (B): tR = 0.63min; [M+H]+: 203.43. 

Precursor for Example 205: Intermediate 187.3. 

Precursor for Example 206: lmidazo[4,5-c]pyridin-1 -yi-acetic acid. 

See Precursor for Example 138. 

Precursor for Example 207: (3-Bromo-[1,2,4]triazol-1 -yl)-acetic acid: 

This compound was prepared using a method analogous to that of Example 16 step 16.2, 

ethyl (3-bromo-1H-1,2,4~triazoM-yl)acetate replacing intermediate 16.1. LC-MS (B): tR = 

0.29min; [M+H]+: 205.99. 

Precursor for Example 208: [2-(4-Methyl-piperazin-1-yl)-phenyl]-acetic acid: 

Step 208.1: 1-(2-Bromophenyl)piperazine (200mg) was dissolved in formaldehyde (36.5% 

in water, 0.603mL) and the solution was stirred 3h at RT. NaBH3CN (78.2mg) was added 

and the mixture was stirred at RT overnight. NaBH3CN (78.2mg) was added again and the 

mixture was stirred at RT for 6h. The solvents were removed in vacuo and the residue was 

taken up in EA, washed with sat. NaHC03, dried (Na2S04) and evaporated to dryness. The 

residue was purified by CC (Biotage, SNAP 25g cartridge, solvent A: Hept; solvent B: EA; 

gradient in %B: 18for4CV, 18 to 100 over 10CV, 100for2CV, then MeOH flush for 4CV) to 

afford 1-(2~bromophenyl)-4-methylpiperazine (111mg, colorless oil). LC-MS (B): tR = 

0.57min; [M+H]+: 255.05. 
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Step 208.2: The final compound was prepared in two steps following the method described 

in Precursor for Example 203, 1-(2-bromo-phenyI)~4-methyl-piperazine replacing 1-(2-

bromophenyl)-1 H-pyrazole in step 203.1. LC-MS (B): tR = 0.72min; [M+Hf: 235.20. 

Precursor for Example 209: (5-Methyl-4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-1-yl)-acetic 

acid: 

Step 209.1: To a suspension of 4,5!6,7-tetrahydro~3H-imidazo[4,5-c]pyridine hydrochloride 

(700rng) was added DIPEA (2.5mL) and Boc20 (0.945mL) at 0°C. The reaction mixture was 

stirred at 0°C for 2h, diluted with DCM and washed with water. The aq. phase was extracted 

with DCM. The combined org. layers were dried (MgS04), filtered off and evaporated to 

dryness. The residue was purified by CC (Biotage, SNAP 25g cartridge, solvent A: DCM; 

solvent B: DCM/MeOH 8/2; gradient in %B: 15 for 3CV, 15 to 25 over 3CV, 25 for 5CV) to 

afford 1,4,6,7-tetrahydro-imidazo[4,5-c]pyridine-5-carboxylic acid tert-butyl ester (298mg, 

white solid). LC-MS (B): tR = 0.50min; [M+Hf: 223.96. 

Step 209.2: To a solution of 1,4,6,7-tetrahydro-imidazo[4,5-c]pyridine-5-carboxylic acid tert-

butyl ester (279mg) in MeCN (10mL) was added CS2CO3 (407mg) followed by benzyl 

bromoacetate (0.2mL). The resulting white suspension was stirred at RT for 48h, diluted 

with EA and washed with water and brine. The aq. phases were extracted with EA. The 

combined org. layers were dried (MgS04), filtered off and evaporated to dryness. The 

residue was purified by CC (Biotage, SNAP 25g cartridge, DCM/MeOH 97/3 for 10CV) to 

afford 371mg of oil. The oil was purified by preparative chiral HPLC (!) to afford the two 

regioisomers, both as mixture of benzyl and ethyl ester that formed during the evaporation 

of the fractions after HPLC purification: 

First eiuting compound: 3-Benzyloxycarbonylmethyl-3,4,6,7-tetrahydro-imidazo[4,5-

c]pyridine-5-carboxylic acid tert-butyl ester (131mg, contains 20% of the ethyl ester, brown 

resin). LC-MS (B): tR = 0.71min; [M+Hf; 371.96. 1H-NMR (CDCIg): 7.45-7.35 (m, 6H); 5.23 

(s, 1.6H, CH2 of benzyl ester); 4.67-4.57 (m, 2H); 4.41 (s, 2H); 3.71 (s, 2H); 2.72 (s, 2H); 

1.50 (s, 9H). Roesy signal seen between CH2 at 4.67-4.57ppm and CH2at 4.41 ppm. 

Second eiuting compound: l-Benzyloxycarbonylmethyl-I^^J-tetrahydro-imidazo^.S-

c]pyridine-5-carboxylic acid tert-butyl ester (200mg, contains 65% of the ethyl ester, brown 

resin). LC-MS (B): tR = 0.71min; [M+Hf: 371.96.1H-NMR (CDCI3): 7.43-7.32 (m, 6H); 5.22 

(s, 0.7H, CH2 of benzyl ester); 4.62 (s, 0.7H); 4.58 (s, 1.3H); 4.48 (s, 2H); 3.74 (m, 2H); 2.54 

(m, 2H); 1.49 (s, 9H). Roesy signal seen between CH2 at 4.62 and 4.58ppm and CH2 at 

2.54ppm. 

Step 209.3: The Boc protecting group of 1-benzyloxycarbonylmethyl-1,4s6,7-tetrahydro-

imidazo[4,5-c]pyridine-5-carboxyiic acid tert-butyl ester was cleaved using a method 
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analogous to that of Example 16 step 16.4 to give (4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-

1-yl)-acetic acid benzyl ester. LC-MS (B): tR = 0.44min; [M+Hf: 272.04. 

Step 209.4: To a solution of (4,5,6,7-tetrahydro-imidazo[4s5~c]pyridin-1-yl)-acetic acid 

benzyl ester (176mg) in MeOH was added formaldehyde (36.5% in water, 0.052mL) 

followed by NaBH3CN (29mg) and AcOH (0.5mL). The reaction mixture was stirred at RT 

overnight. DCM was added and the mixture was washed with sat. NaHC03. The aq. layer 

was extracted with DCM, the combined org. layers were dried (MgS04), filtered off and 

evaporated to dryness. The residue was purified by CC (Biotage, SNAP 10g cartridge, 

solvent A: DCM; solvent B: DCM/MeOH 8/2; gradient in %B: 25 for 3CV, 25 to 50 over 2CV, 

50 for 5CV, 50 to 100 over 3CV, 100 for 2CV) to afford (5-methyl~4I5,6)7-tetrahydro-

imidazo[4,5-c]pyridin-1-y!)-acetic acid benzyl ester (39mg, yellow oil). LC-MS (B): tR = 

0.46min; [M+Hf: 286.16. 

Step 209.5: The final compound was prepared using a method analogous to that of 

Example 14 step 14.2, (5-methyl-4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-1-yl)-acetic acid 

benzyl ester replacing intermediate 14.1 and using EtOH instead of MeOH/AcOH. LC-MS 

(B): tR = 0.13min; [M+Hf; 196.31. 

Precursor for Example 210: (5-Methy!-4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-3-yl)-acetic 

acid: 

This compound was prepared in three steps following the method described in Precursor for 

Example 209 step 209.3 to step 209.5, 3-benzyloxycarbonyimethyl-3,4,6,7-tetrahydro-

imidazo[4,5-c]pyridine-5-carboxylic acid tert-butyl ester replacing 1-

benzyloxycarbony!methyl-1,4,6,7-tetrahydro-imidazo[4,5-c]pyridine-5-carboxylic acid tert-

butyl ester in step 209.3. LC-MS (B): tR = 0.13min; [M+Hf: 196.28. 

Precursor for Example 211: (4-Dimethylaminomethy!-3-methyl-pyrazol-1-yl)-acetic acid: 

Step 211.1: A suspension of (3-methyl-1H~pyrazol-1-yl)acetic acid (200mg) and H2S04 

(0.1mL) in EtOH (2mL) was stirred at 80°C for 4h. After cooling down, the reaction mixture 

was diluted with DCM and washed with sat. Na2C03, water and brine. The aq. layers were 

extracted with DCM, the combined org. layers were dried (MgS04), filtered off and 

evaporated in vacuo to afford ethyl 2-(3-methyi-1 H-pyrazol-1-yl)acetate (101mg, colourless 

liquid). LC-MS (B): tR = 0.57min; [M+Hf: 169.01. 

Step 211.2: To a solution of ethyl 2-(3-methyl-1 H-pyrazol-1-yl)acetate (94rng) and DMF 

(1.5mL) in MeCN (3mL) was added N,N-dimethylmethyleneiminium iodide (390mg). The 

reaction mixture was stirred at 90°C overnight. After cooling down, the reaction mixture was 

diluted with DCM and washed with sat. NaHC03 and water. The aq. layers were extracted 

with DCM, the combined org. layers were dried (MgS04), filtered off and evaporated in 
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vacuo to afford ethyl 2-(4-((dimethylamino)methyl)-3-methyi-1H-pyrazoi-1-yi)acetate 

(112mg, brown oil). LC-MS (B); tR = 0.39min; [M+H]+: 226.23. 

Step 211.3: The final compound (4-dimethylaminomethyl-3-methyl-pyrazol-1-yl)-acetic acid 

was prepared using a method analogous to that of Example 16 step 16.2, ethyl 2-(4-

((dimethy!amino)methyl)-3-methyl-1H-pyrazol-1-yl)acetate replacing intermediate 16.1. LC-

MS (B): tR = 0.20min; [M+Hf: 198.31. 1H-NMR (CD3OD): 7.47 (s, 1H); 4.62 (s, 2H); 3.36 (s, 

2H); 2.25 (s, 6H); 2.21 (s, 3H). Roesy signals seen between the proton at 7.47ppm and the 

CH2 at 4.62ppm, the CH2 at 3.36ppm and the methyl group at 2.25ppm. 

Precursor for Example 212: (5-Methyl-[1,2,4]triazol-1 -yl)-acetic acid: 

Step 212.1: To a solution of 3-methyl-1H-1,2;4-triazole (1 g) in MeCN (40mL) was added 

Cs2C03 (3.72g) followed by benzyl bromoacetate (1.89mL). The reaction mixture was 

stirred at RT for 1h and evaporated to dryness. The residue was taken up in EA and 

washed with water, sat. NH4CI and brine. The aq. layers were extracted with EA, the 

combined org. layers were dried (MgS04), filtered off and evaporated in vacuo. The residue 

was purified by CC (Biotage, SNAP 100g cartridge, solvent A: DCM; solvent B: DCM/MeOH 

8/2; gradient in %B: 15 for 12CV, 15 to 25 over 2CV, 25 for 3CV) to afford 2.23g of oil. The 

oil was purified by preparative chiral HPLC (II) to afford the two regioisomers, both as 

mixture of benzyl and ethyl ester that formed during the evaporation of the fractions after 

HPLC purification. The second eiuting compound also contains the methyl ester analog due 

to the addition of MeOH to the fractions before evaporation. 

First eiuting compound: (5-Methyl~[1,2,4jtriazoi-1-yl)-acetic acid benzyl ester (1.07g, brown 

oil, contains 16% of the ethyl ester analog). LC-MS (B): tR = 0.68min; [M+H]+: 232.16. 1H-

NMR (CDCI3): 7.83 (s, 1H); 7.40-7.33 (m, 5H); 5.23 (s, 2H); 4.93 (s, 2H); 2.43 (s, 3H). 

Roesy signal seen between CH2 at 4.93ppm and CH3 at 2.43ppm. 

Second eiuting compound: (3-Methy!-[1,2,4]triazol-1-yl)-acetic acid benzyl ester (1.15g, 

yellow oil, contains 30% of the ethyl ester and 20% of the methyl ester analogs). LC-MS (B): 

tR = 0.67min; [M+H]+: 232.16. 1H-NMR (CDCi3): 8.05 (s, 1H); 7.40-7.30 (m, 5H); 5.23 (s, 

0.95H, CH2 of benzyl ester); 4.93-4.88 (3s, 2H); 4.27 (q, 0.58H, CH2 of ethyl ester); 3.81 (s, 

0.65H, CH3 of methyl ester); 2.42 (s, 3H). Roesy signal seen between CH at 8.05ppm and 

CH2 at 4.93-4.88ppm. 

Step 212.2: The final compound (5-methyl-[1,2,4]triazoM-yl)-acetic acid was prepared 

using a method analogous to that of Exampie 14 step 14.2, (5-methyi-[1,2,4]triazol-1-yl)-

acetic acid benzyl ester replacing intermediate 14.1 and using EtOH instead of 

MeOH/AcOH. LC-MS (B): tR = 0.19min; [M+H]+: 142.24. 
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Precursor for Example 213: (3-Methyl-[1,2,4]triazol-1-yl)-acetic acid: 
This compound was prepared using a method analogous to that of Example 14 step 14.2, 

(3-methyl-[1,2,4]triazol~1~yl)-acetic acid benzyl ester (described in Precursor for Example 

212 step 212.1} replacing intermediate 14.1 and using EtOH instead of MeOH/AcOH, LC-

MS (B): tR = 0.18min; [M+Hf: 142.22. 

Precursor for Example 214: benzyl 2-(3,5-dimethyl-1 H-pyrazol~ 1 -yl)acetate: 

Step 214.1: A mixture of (3,5~dimethyl-1H-pyrazol-1-yl)acetic acid (600mg), benzyl alcohoi 

(0.4Q2mL), DMAP (194mg) and DCC (802mg) in MeCN (40mL) was stirred at RT overnight. 

The suspension was filtered off and the resulting solution was evaporated to dryness. The 

residue was purified by CC (Hept/EA 7/3) to afford benzyl 2-(3,5-dimethyl-1H-pyrazol-1-

yl)acetate (460mg! white solid). LC-MS (B): tR = 0.80min; [M+Hf: 245.18. 

Step 214.2: This compound was reacted with N,N-dimethyimethyleneiminium iodide 

following the method described in Precursor for Example 211 step 211.2 to afford benzyl 2-

(4-((dimethy!amino)methyl)-3,5-dimethyl-1 H-pyrazoM-yl)acetate. LC-MS (B): tR = 0.57min; 

[M+Hf: 302.12. 1H-NMR (CD3OD): 7.35 (m, 5H); 5.20 (sf 2H); 4.94 (s, 2H); 3.28 (s, 2H); 

2.21 (s, 6H); 2.20 (d, 6H). 

Step 214.3: The final compound was prepared using a method analogous to that of 

Example 14 step 14.2, benzyl 2-(4-((dimethylamino)methyl)-3,5-dimethyl-1 H-pyrazol-1-

yt)acetate replacing intermediate 14.1 and using EtOH instead of MeOH/AcOH. LC-MS (B): 

tR ~ 0.23min; [M+Hf: 212.17. 

Precursor for Example 215: (5-Methyl-4,5,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-2-yi)~ 

acetic acid: 

Step 215.1: tert-Butyl 6,7-dihydro-1 H-pyrazolo[4,3-c]pyridine-5(4H)-carboxyiate (500mg) 

was submitted to alkylation with benzyl bromoacetate, followed by cleavage of the Boc 

protecting group and subsequent methyiation of the free amine using a method analogous 

to that of Precursor for Exampie 209 step 209.2 to step 209.4. However, the mixture of 

regioisomers was separated at the end of the three steps (Biotage, DCM/MeOH/TEA) to 

afford the two isomers: 

(5-Methy!-4,5,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-2-yl)-acetic acid benzyl ester (111mg, 

colourless oil). LC-MS (B): tR = 0.54min; [M+Hf: 286.16. 1H~NMR (CDCI3): 7.40-7.33 (m, 

5H); 7.18 (s, 1H); 5.21 (s, 2H); 4.89 (s, 2H); 3.50 (s, 2H); 2.86 (t, 2H, 6.0Hz); 2.76 (t, 2H, 

5.5Hz); 2.49 (s, 3H). Roesy signal seen between CH2 at 4.89ppm and CH at 7.18ppm. 

(5-Methyl-4,5,6,7-tetrahydro~pyrazolo[4,3-c]pyridin~1-yl)-acetic acid benzyl ester (45mg, 

pale yellow solid). LC-MS (B): tR = 0.54min; [M+Hf: 286.16. 1H~NMR (CDCI3): 7.40-7.33 (m, 

6H); 5.21 (s, 2H); 4.85 (s, 2H); 3.47 (s, 2H); 2.75 (t, 2H; 6.0Hz); 2.67 (t, 2H, 5.5Hz); 2.49 (s, 

3H). Roesy signal seen between CH2 at 4.85ppm and CH2 at 2.67ppm. 
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Step 215,2: The final compound was prepared using a method analogous to that of 

Example 14 step 14.2, (5-methyl-4,5,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-2-yl)-acetic acid 

benzyl ester replacing intermediate 14.1 and using MeOH instead of MeOH/AcOH. LC-MS 

(B): tR = 0.17min; [M+Hf: 196.29. 

Precursor for Example 216: (5-Methyl-4,5,6,7-tetrahydro-pyrazolo[4,3-c]pyridin- 1-yl)-

acetic acid: 

This compound was prepared using a method analogous to that of Example 14 step 14.2, 

(5-methyl-4,5,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-1-yl)-acetic acid benzyl ester (described 

in Precursor for Example 215) replacing intermediate 14.1 and using MeOH instead of 

MeOH/AcOH. LC-MS (B): tR - 0,16min; [M+Hf: 196.27. 

Precursor for Example 217: (1,4,6,7-Tetrahydro-pyrazolo[4,3-cJpyridin-5-yl)-acetic acid: 

Step 217.1: The Boc protecting group of tert-butyl 6,7-dihydro-1 H-pyrazolo[4,3-c]pyridine~ 

5(4H)-carboxylate was cieaved using a method analogous to that of Example 16 step 16.4 

to give 4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine. LC-MS (B): tR = 0.15min; [M+Hf: 

124,12. 

Step 217.2: To a solution of 4,5,6,7-tetrahydro-1H-pyrazoio[4,3-c]pyridine (300mg) in MeCN 

(10mL) was added Cs2C03 (1.49g) followed by benzyl bromoacetate (0.253mL). The 

reaction mixture was stirred at RT overnight and evaporated to dryness. The residue was 

taken up in EA and washed with water and brine. The aq. layers were extracted with EA, 

the combined org. layers were dried (MgS04), filtered off and evaporated in vacuo. The 

residue was purified by CC (Biotage, SNAP 10g cartridge, solvent A: DCM; solvent B: 

DCM/MeOH 8/2; gradient in %B: 15 for 7CV, 15 to 25 over 3CV, 25 for 5CV) to afford 

(1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-yl)-acetic acid benzyl ester (218mg, pale yellow 

oi!). LC-MS (B): tR = Q.50min; [M+Hf: 272.12. 1H-NMR (CDCf3): 7.40-7.33 (m, 5H); 7.30 (s, 

1H); 5.21 (s, 2H); 3.73 (s, 2H); 3.52 (s, 2H); 3.50 (s, 1H); 2.98 (t, 2H, 6.0Hz); 2.85 (t, 2H, 

5.8Hz). 

Step 217.3: The final compound was prepared using a method analogous to that of 

Example 14 step 14.2, (1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-y!)-acetic acid benzyl 

ester replacing intermediate 14.1 and using EtOH instead of MeOH/AcOH. LC-MS (B): tR = 

0.15min; [M+Hf: 182.30. 

Precursor for Example 218: (3-DimethylaminomethyI-5-methyl-[1,2,4]triazol-1-yl)-acetic 

acid: 

Step 218.1: To a suspension of ethyl acetimidate hydrochloride (492mg) in MeCN (10mL) 

was added Amberlyst A21 (1.12g). The suspension was stirred at RT for 15min, filtered off 

and tert-butyl(2-hydrazino-2-oxoethyl)methylcarbamate (0.761 mL) was added to the filtrate. 

The reaction mixture was stirred at 50°C for 92h and at 100°C for 8h and was evaporated to 



dryness. The residue was purified by CC (silica gel, EA/MeOH 1/0 to 9/1) to afford methyl-

(5~methyMH-[1,2,4]triazol-3-yimethyi)-carbamic acid tert-butyl ester (520mg, yellow oil). 

LC-MS (B): tR = 0.54min; [M+Hf: 227.08. 

Step 218.2: To a solution of methyl-(5-methy[-1H-[1,2,4]tnazol-3-ylmethyl)-carbamic acid 

tert-butyl ester (470mg) in MeCN (20mL) was added Cs2C03 (677mg) followed by benzyl 

bromoacetate (0.343mL). The reaction mixture was stirred at RT overnight and evaporated 

to dryness. The residue was taken up in DCM and washed with water. The aq. layers were 

extracted with DCM, the combined org. layers were dried (Na2S04), filtered off and 

evaporated in vacuo. The residue was purified by CC (siiica gel, Hept/EA 1/1 then 

DCM/MeOH 9/1) to afford benzyl 2-(3-(((tert-butoxycarbonyl)(methyl)amino)methyl)-5-

methyl-1H-1,2,4-triazol-1-yl)acetate (290mg, yeliow oil). LC-MS (B): tR = 0.83min; [M+Hf: 

375.14. 'H-NMR (CD3OD): 7.39-7.35 (m, 5H); 5.24 (s, 2H); 5.09 (s, 2H); 4.43 (m, 2H); 2.89 

(m, 3H); 2.41 (s, 3H); 1.44 (d, 9H). Roesy signal seen between CH2 at 5.09ppm and CH3 at 

2.41ppm, 

Step 218.3: The Boc protecting group of benzyi 2-(3-(((tert-

butoxycarbonyl)(methyl)amino)methyl)-5-methyl-1 H-1,2,4-triazol-l-yl)acetate was cleaved 

using a method analogous to that of Example 16 step 16.4 to give (5-methyl-3-

methy!aminomethyl-[1,2,4]triazol-1-yl)-acetic acid benzyl ester. LC-MS (B): tR = 0.53min; 

[M+Hf: 275.08. 

Step 218.4: A solution of 5-methyl-3-methylarninomethyl-[1,2:4]triazoi-1-yl)-acetic acid 

benzyi ester (250mg) and formaldehyde (36.5% in water, 27.4mg) in DCM (8mL) was 

stirred at RT overnight. NaBH(OAc)3 (272mg) was added and the reaction mixture was 

stirred at RT for 1 h, diluted with DCM and washed with water. The aq. phase was extracted 

with DCM and evaporated in vacuo to afford (3-dimethyiaminomethyi-5-methyl-[1,2,4]triazof-

1-yl)-acetic acid benzyi ester (150mg, colourless oil). LC-MS (B): tR = 0.54min; [M+H]+: 

289.11. 

Step 218.5: The final compound was prepared using a method analogous to that of 

Example 14 step 14.2, (3-dimethylaminomethyl-5-methyl-[1,254]triazoM-yl)-acetic acid 

benzyl ester replacing intermediate 14.1 and using EtOH instead of MeOH/AcOH. LC-MS 

(B): tR = 0„15min; [M+Hf: 199.16. 

LC-MS data of Exampie 190 to Example 218 are listed in the table below. The LC-MS 

conditions used were LC-MS (G). 

Example N° Name tR [M+Hf 

190 
1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluorornethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-quinolin-8-yl-
0.81 537.3 



ethanone 

191 

1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-(4-methyl-

pyrazol-1-yi)-ethanone 

0.80 490.3 

192 

1 -{(R)-4-[4-(1 H-Benzoirnidazol-2-yl)-2-trifluoromethyl-

thiazol-5-ylj-2-methyl-piperazin-1-yi}~2-(3,5-dimethyl-

pyrazol-1 -yi)-ethanone 

0.79 504.3 

193 

1-{(R)-4-[4-(1 H-Benzoimidazot-2-yl)-2-trlf!uoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(3-

trifluoromethyl-pyrazo!-1-yi)~ethanone 

0.94 544.3 

194 

1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yl)~2-trifiuoromethyl~ 

thiazol-5-yl]-2-methy!-piperazin-1-yl}-2-[1,2,4]triazoi-1 -

yl-ethanone 

0.68 477.3 

195 

1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifiuoromethyi-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(5-methyl-

[1,3,4]oxadiazol-2-yl)-ethanone 

0.72 492.3 

196 

1-{(R)-4-[4_(1 H-Benzoimidazoi-2-yi)~2~trifluoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(5-phenyl~ 

[1,3,4]oxadiazol-2-yl)-ethanone 

0.90 554.3 

197 

1-{(R)-4-[4-(1 H-Benzoirnidazol-2-yl)-2-trifluoromethyi-

thiazol~5-yl3-2~methyl~piperazin"1-yl}-2-[1,2s3]triazol-2-

yi-ethanone 

0.75 477.3 

198 

1-(2-{(R)-4-[4-{1H-BenzGimidazol~2~yl)~2~ 

trifluoromethyl-thiazol-5-yl3-2-methyl-piperazin-1-y!}-2-

oxo-ethyl)-1H-pyrazole-3-carboxylic acid methyl ester 

0.79 534,3 

199 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yi)-2-trifluoromethyj-

thiazol-5-yi]-2-methyl-piperazin-1-yl}-2-(6-methyl-

pyridin-3-yl)-ethanone 

0.65 501.3 

200 

1 -{(R)-4-[4-(1 H-Benzoimidazo!~2~yi)-2~trifluoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(2-[1,2,3]triazol-

2-yl-phenyI)-ethanone 

0.92 553.3 

201 

1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yi)-2-trifluoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(3-[1,2,3]triazol-

2-yl-phenyl)~ethanone 

0.94 553.3 
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202 

1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-tnf!uoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-pyrazolo[3,4-

b]pyridin~2~yI-ethanone 

0.68 527,3 

203 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-

thiazol-5-yl]-2-methyi-piperazin-1 -yl}-2-(2-pyrazol-1 -yl-

phenyl)-ethanone 

0.91 552.3 

204 

1 -{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-

thiazoi-5-yl]-2-methyl-piperazin-1-yl}-2~(5-phenyl~ 

pyrazol-1 -yl)-ethanone 

0.94 552.3 

205 

1~(2-{(RM-[4-(1H-Benzoimidazol-2-y!)-2-

trifluoromethyl-thiazol-5-yi3-2-methyl-piperazin-1-yi}-2-

oxo-ethyl)-3,3-difluoro-1,3-dihydro-indo!-2-one 

0.97 577,3 

206 

1-{(R}-4-[4-(1H-Benzoimidazol-2-yl)~2-trifiuorornethyl~ 

thiazol-5-y!]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-

c]pyridin-1 -yl-ethanone 

0.63 527.3 

207 

1-{(R)-4-[4-(1H-Benzoirnidazol-2-yl)-2-trifluoromethyl-

thiazoi-5-yl]-2-methyl-piperazin-1-yl}-2-(3-bromo-

[1,2,4]triazoM~yl)~ethanone 

0.80 555.2 

208 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-2-tnfluoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yl}~2-[2-(4-methyl-

piperazin-1-yl)-phenyl]-ethanone 

0.75 584.4 

209 

1-{(R)-4-[4-(1 H-Benzoimidazol~2-yl)~2~trifiuoromethyl-

thiazol-5-yl]-2-methyi-piperazin-1-yl}-2-(5-methyl-

4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-1-yl)-ethanone 

0.59 545.3 

210 

1~{(R)~4~[4~(1 H-Benzoimidazo!-2-yi)-2-trif!uoromethyl-

thiazol-5-yi]-2-methyi-piperazin-1~yl}-2-(5-methyi-

4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-3-yI)-ethanone 

0.58 545.2 

211 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-2~trifluoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-(4-

dimethylaminomethyl-3-methyi-pyrazol-1-yl)-ethanone 

0.64 547.4 

212 

14(R)-4-[4-(1H~Benzoimidazoi-2-yl)-2-trifluoromethyl-

thiazo!-5-yi]-2-methyl-piperazin-1~yl}-2-(5-methyl-

[1,2,4]triazol-1-yi)-ethanone 

0.68 491.3 

213 
1-{(R}-4-[4-(1H-BenzoimidazoI-2-yl)-2~trifIuoromethyl" 

thiazol~5~yl]-2-methyl-piperazin-1-yi}-2-(3-methyl-
0.69 491.3 
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[1,2,4]triazol-1-y!)-ethanone 

214 

1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-

thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-(4-

dimethylaminomethyl-3,5-dimethyl-pyrazol-1-yl)-

ethanone 

0.65 561.3 

215 

1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyi-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(5-methyl-

4,5,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-2-yl)-

ethanone 

0.63 545.2 

216 

1-{(R)-4-[4-(1 H-Benzoimidazol-2-y!)-2-trifluoromethyl-

thiazol-5-yl]-2~methyl-piperazin-1-yl}-2-(5-methyi-

4,5,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-1-yl)-

ethanone 

0.62 545.3 

217 

1-{(R)-4-[4-(1H-Benzoim!dazol-2-yi)-2-trifiuorornethyi-

thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(1,4,6,7-

tetrahydro-pyrazolo[4,3-c]pyridin-5-yl)-ethanone 

0.63 531.4 

218 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)~2~trifluoromethyi~ 

thiazo!-5-yl]-2-methy!-piperazin-1-yl}-2-(3-

dimethyiaminomethyl-5-methyi-[1,2,4]triazol-1 -yl)-

ethanone 

0.64 548.4 

Example 219: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2 ~ 
methyl-piperazin-1-yl}-2-(4,6-dimethyl-pyridin-2-yl)-ethanone: 

219.1. 2-(2,6-Dimethyl-pyridin-4-yl)acetic acid: 

To a solution of lithium diisopropylamide (2M in THF/Hept/ethylbenzene, 5mL) was added a 

solution of 2,4,6-collidine (1.26mL) in THF (5mL). The reaction mixture was stirred at RT for 

4h and added dropwise to a solution of diethylcarbonate (1.38mL) in THF (5mL) over 

15min. The resulting mixture was stirred at RT for 20h. A LiOH solution (1M in water, 28ml_) 

was added, the mixture was stirred at RT for 2h and filtered off. The filtrate was evaporated 

in vacuo. The residue was purified by preparative LC-MS (X) to afford 30mg of yellow oil as 

mixture of two regioisomers. LC-MS (E): tR = 0.17min; [M+H]+: 165.97. 

219.2. 1-{(R)-4-[4-(1 H~Benzoimidazol-2-y!)-2-trifiuoromethyl-thiazoi-5-y!]-2-methyl-

piperazin-1-yl}-2-(4,6-dimethyl-pyridin-2-yi)-ethanone: 

To a mixture of intermediate 219.1 (30mg) and intermediate 51.2 (80mg) in DMF (3.1mL) 

was added HATU (76mg) and DiPEA (0.128mL). The reaction mixture was stirred at RT for 
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20h and PL-HCO3 (1.87mmol/g, 200mg) was added. After stirring for 1 h, the mixture was 

filtered off, the resin was washed with DCM and the filtrate was evaporated in vacuo. The 

residue was purified by preparative LC-MS (ill) to afford 5mg of pale yellow oil. LC-MS (G): 

tR = 0.68min; [M+Hf: 515.3. 1H-NMR (CDCI3): 10.1 (s, NH); 7.75 (d, 1H, 7.0Hz); 7.51 (d, 

1H, 6.8Hz); 7.30 (m, 2H); 6.91 (s, 2H); 5.04 (s, 0.5H); 4.68 (d, 0.5H); 4.24-3.69 (m, 5.5H); 

3.49 (m, 0.5H); 3.06 (d, 0.5H); 2.93-2.82 (m, 1H); 2.69 (m, 0.5H); 2.54 (s, 6H); 1.66 (d, 

1.5H); 1.56 (d, 1.5H). 

Example 220: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-tri fluoromethyl-thiazol-5-y!3-2-
methyl-piperazin-1-yl}-2-(2,6-dimethyl-pyridin-4-yl)-ethanone: 

This compound was obtained as second regioisomer after the purification by preparative 

LC-MS described In Example 219 step 219.2 (4rng, paie yellow oil). LC-MS (G): tR = 

0.67rnin; [M+Hf: 515.3. 1H-NMR (CDCI3): 10.0 (s, NH); 7.75 (m, 1H); 7.49 (m, 1H); 7.30 (m, 

2H); 7.03 (m, 1H); 6.89 (s, 1H); 5.01 (s, 0.5H); 4.66 (m, 1H); 4.15 (m, 0.5H); 4.04-3.75 (m, 

4.5H); 3.46 (m, 0.5H); 2.98 (m, 0.5H); 2.89-2.79 (m, 1H); 2.72 (m, 0.5H); 2.49 (d, 3H); 2.31 

(s, 3H); 1.57 (m, 3H). 

Example 221: 1-{(R)-4-[4-{1 H-Benzoimidazol-2-yl)-2-tri fluoromethyl-thiazol-5-yl]-2-
methyl-piperazin-1-yl}-2-(4-piperidin-4-yl-pyrazol-1-yi)-ethanone: 

221.1. 4~( 1~Carboxymethyl-1H-pyrazoi-4-yl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-

butyl ester: 

A mixture of 2-(4-bromo-1H-pyrazoi-1~yl)acetic acid (867mg), tert-butyl 4-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridine-1 (2H)-carboxyiate (1.2g) and 

Pd(PPh3)4 (232mg) in dioxane (15mL) and sat. K2CO3 (7.5mL) was heated at 100°C 

overnight. After cooling down, EA was added and the mixture was washed with water and 

brine. The combined aq. layers were acidified to pH-2 with NaHS04 and extracted with EA. 

The org. layers from the second extraction were dried (MgS04), filtered off and evaporated 

in vacuo to afford 1.05g of brown resin that was used without purification. LC-MS (B): tR = 

0.72min; [M+Hf: 308.26. 

221.2. 2-(4-(1 -(tert-butoxycarbonyl)piperidin-4-y!)-1 H-pyrazol-1 -yl)acetic acid: 

This compound was prepared using a method analogous to that of Example 14 step 14.2, 

intermediate 221.1 replacing intermediate 14.1 and using EtOH instead of MeOH/AcOH. 

LC-MS (B): tR = 0.72min; [M+Hf: 310.10. 

221.3. 4-[1-(2-{{R)-4-[4-(1H-Benzoimidazol-2~y!)~2-~trifluoromethy!-thidzoi-5-yl]-2-meihy!-

piperazin-1-yl}-2-oxo-ethyl)~ 1 H-pyrazol-4-yl]-piperidine-1 -carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Exampie 1 step 1.5, 

intermediate 51.2 replacing intermediate 1.4 and intermediate 221.2 replacing 

benzoimidazol-1-yi-acetic acid. LC-MS (B): tR = 0.85min; [M+Hj+: 658.99. 
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221.4. 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-

piperazin-1-yl}-2-(4-piperidin-4-yl-pyrazol~1-yl)~ethanone: 

This compound was prepared using a method analogous to that of Example 113 step 113.4, 

intermediate 221.3 replacing intermediate 113.3. LC-MS (G); tR - 0.64min; [M+Hf: 559.4. 

Example 222: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-

methyl-piperazin-1-y!}-2-[4-(1-methy!"piperidin-4-yl)-pyrazol-1»yl]~ethanone: 

This compound was prepared using a method analogous to that of Precursor for Example 

209 step 209.4, Example 221 replacing (4!5,6l7-tetrahydro-imidazo[4>5-c3pyridin-1-yl)-acetic 

acid benzy! ester. LC-MS (G): tR = 0.64min; [M+Hf: 573.5. 

Example 223: 1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-dimethylaminomethyl-thiazol-5-
yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

223.1. (R)-4-(2-Dimethylaminomethyl~4-methoxycarbonyl-thiazol-5-y!)-2~methyl-piperazine-

1-carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Precursor for Exampie 

211 step 211.2, intermediate 16.1 replacing (3-methyl-pyrazol-1-yl)-acetic acid ethyl ester. 

CC purification (Biotage, SNAP 25g cartridge, solvent A: DCM; solvent B: DCM/MeOH 8/2; 

gradient in %B: 0 for 2CV, 0 to 10 over 5CV, 10 for 3CV, 10 to 20 over 5CV, 20 for 3CV, 20 

to 30 over 5CV; 30 for 3CV) was however performed. LC-MS (C): tR = 0.58min; [M+Hf: 

399.41. 

223.2. (R)-4-(4~Carboxy-2~dimethylaminomethyl-thiazol~5~yl)~2-methyl-piperazine-1-

carboxylic acid tert-butyl ester: 

To a solution of intermediate 223.1 (200mg) in MeOH/EtOH (0.7mL/1mL) was added a 

solution of LiOH (monohydrate, 23.2mg) in water (0.3mL). The reaction mixture was stirred 

at RT for 19h and evaporated in vacuo to afford 220mg of beige solid that was used without 

further purification. LC-MS (B): tR = 0.59min; [M+Hf: 385.05. 

223.3. (R)-4-[4-(1H-Benzoimidazol-2-yl)~2~dimethylaminomethyl-thiazol-5~yl]~2~methyl-

piperazine-1 -carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.3, 

intermediate 223.2 replacing intermediate 16.2. LC-MS (C): tR = 0.54mtn; [M+Hf: 457.57. 

223.4. [4~(1H-Benzoimidazo!-2-yl)-5-((R)~3~methyl-piperazin-1-yl)-thiazol~2~ylmethy!]-

dimethyl-amine: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 223.3 replacing intermediate 16.3. LC-MS (C): tR = 0.27 min; [M+Hf: 357.40. 

223.5. 1-{(R)-4-[4-(1H-Benzoimidazol-2~yi)~2~dimethylaminomethyl-thiazol~5~yl]~2~methyl-

piperazin-1 ~yl}'2-imidazo[4,5-b]pyridin-3-yl-ethanone: 
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This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 223.4 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoirnidazol-1-yi-acetic acid. LC-MS (G): tR = 0.47min; [M+Hf: 516.3. 

Example 224: 3-{4-(1H-Benzoimidazol-2-yl)-5-[(R)-3-methyl-4-(2-pyrrolo[2,3-b]pyridin-

1-y!-acetyi)-piperazin-1-yl]-thiazol-2-yl}-propionic acid: 

224.1. (R)-4-[4-(2-Amino-phenylcarbamoyl)-2-bromo-thiazoi-5-yl]-2-methyl-piperazine-1-

carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 80.1 replacing benzoimidazol-1-yl-acetic acid and o-phenylenediamine 

replacing intermediate 1.4. LC-MS (B): tR = 0.89min; [M+Hf: 496.43. 

224.2. (R)-4-[4-(2-Amirio-phenylcarbamoyl)-2-((E}-2-carboxy-viriyl)-thiazol-5-yl]-2-methyl-

piperazine-1 -carboxylic acid tert-butyl ester: 

A mixture of (E)-ethyl 3-(4,4,5,5~tetramethyl~1,3,2~dioxaboroian-2-yl)acrylate (1.81 g), 

Pd(PPh3)2Cl2 (551mg), intermediate 224.1 (3.9g) in DMF (70mL) and 1M Na2C03 (39.3mL) 

was stirred at 100°C under argon for 24h. The reaction mixture was allowed to cool down, 

diluted with EA and washed with citric acid (10%), water and brine. The aq. layers were 

extracted with EA. The combined org. iayers were dried over MgS04, filtrated off and 

evaporated to dryness to afford 6.33g of brown oil. CC (Biotage, SNAP 100g cartridge, 

solvent A: DCM; solvent B: DCM/MeOH 8/2; gradient in %B: 5 for 4CV, 5 to 15 over 4CV, 

15 for 5CV; second CC: SNAP 50g cartridge, solvent A: DCM; solvent B: DCM/MeOH 8/2; 

gradient in %B: 5 for 5CV, 5 to 15 over 10CV, 15 for 5CV) afforded 702mg of brown resin. 

LC-MS (B): tR = 0.78min; [M+Hf: 488.54. 

224.3. (R)-4-[4-(2-Amino-phenylcarbamoyl)-2-(2-carboxy-ethyl)-thiazol-5-yl]-2-methyl-

piperazine-1-carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 14 step 14.2, 

intermediate 224.2 replacing intermediate 14.1 and using EtOH instead of MeOH/AcOH. 

LC-MS (B): tR = 0.76min; [M+Hf: 490.56. 

224.4. 3-[4-(1H-Benzoimidazol-2-yl)~5-((R)-3-methyl-piperazin~1-yl)-thiazol-2~yl]-propionic 

acid: 

A solution of intermediate 224.3 (182mg) in AcOH (2mL) was heated at 90°C for 17h and 

evaporated to dryness. The residue was taken up in HCI (4M in dioxane, 2mL) and water 

(1mL) and stirred at RT for 1.5h. The mixture was evaporated in vacuo to afford 157mg of 

brown foam. LC-MS (B): tR = 0.46min; [M+Hf: 372.30. 

224.5. 3~{4-(1H~Benzoimidazo!~2-yl)-5-[(R)-3~methyl-4~(2~pyrrolo[2,3-b]pyridin-1~yl-acetyl)~ 

piperazin-1 -yl]-thiazol-2-yl}-propionic acid: 
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This compound was prepared using a method analogous to that of Exampie 219 step 219.2, 

intermediate 224.4 replacing intermediate 51.2 and 2-(1H-pyrrolo[2,3-b]pyridine-1-yi)acetic 

acid replacing intermediate 219.1. No work-up with PL-HCO3 was however performed. LC-

MS (G): tR = 0.65min; [M+Hf: 530.4. 

Example 225: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-hydroxymethy!-thiazol-5-yl]-2-
methyl-piperazin-1 -yi}-2-5midazo[4,5-b]pyndin-3-yl -ethanone: 

225.1. (R)-4-(2-Hydroxymethyl-4-methoxycarbonyl~thiazoI-5-yl)-2-methyl-piperazine-1~ 

carboxylic acid tert-butyl ester: 

A solution of intermediate 16.2 (150mg) in THF (2mL) under argon was cooled down to -

78°C and lithium diisopropyiamide (2M in THF/Hept/ethyibenzene, 0.23mL) was added, 

followed by DMF (0.068mL) 3min after. The resulting reaction mixture was stirred at -78°C 

for 1h and NaBH4 (33.2mg) was added portion wise. The stirring was continued at -78°C for 

1.5h. Citric acid (10%) was added, the mixture was allowed to warm to RT and extracted 

with EA. The org. layers were washed with citric acid and brine, dried (MgS04), filtered off 

and evaporated in vacuo. CC (Biotage, SNAP 10g cartridge, solvent A: DCM; solvent B: 

MeOH; gradient in %B: 1 for 5CV, 1 to 3 over 3CV, 3 for 5CV) to afford 120mg of yellow 

solid (contains 65% of starting material) used without further purification. LC-MS (B): tR = 

0.76min; [M+Hf: 372.31. 

225.2. (R)-4-(4-Carboxy-2-hydroxymethyl-thiazol-5-yl)-2-methyi-piperazine-1-carboxylic 

acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 1 step 1.2, 

intermediate 225.1 replacing intermediate 1.1 and using MeOH instead of EtOH and 1M 

NaOH instead of 2M NaOH. No purification was performed and compound purity is 

therefore 35%. LC-MS (B): tR = 0.68 min; [M+Hf: 358.34. 

225.3. (R)-4-[4-(1H~Benzoimidazol-2-yl)~2-hydroxymethyl-thiazol-5-yl]-2-methyl-piperazine-

1-carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.3, 

intermediate 225.2 replacing intermediate 16.2. LC-MS (B): tR - 0,69min; [M+Hj+: 430.49, 

225.4. [4~(1H-Berizoimidazol-2-yl)-5-((R)-3-methyI-piperazin-1-yl)-thiazo!-2-yl]-methanol: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 225.3 replacing intermediate 16.3. LC-MS (B): tR = 0.41 min; [M+Hf: 330.45. 

225.5. 1~{{R)~4~[4~(1H-Benzoimidazoi-2-yl)-2-hydroxymethyl-thiazol-5-yl]-2-methyl-

piperaziri-1-yl}-2-imidazo[4,5-b]pyridiri-3-yt-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 225.4 replacing intermediate 1.4 and intermediate 14.2 replacing 

benzoimidazol-1-yl-acetic acid. LC-MS (G): tR = 0.51min; [M+Hf: 489.3. 
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Example 226: 1-{4-[4-{1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-
piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared in five steps foliowing the method described in Example 51, 

intermediate 38.1 replacing intermediate 50.1 in step 51.1. LC-MS (G): tR = 0.66min; 

[M+Hf: 513.2. 

Example 227: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl3-2-
dimethylaminomethyl-piperazin-1-yl}-2-(3,5-dimethyl-[1,2,4]triazol-1~yl)-ethanone: 

227.1. 2-Trifluoromethyi-thiazole-4-carboxylic acid: 

This compound was prepared using a method analogous to that of Example 16 step 16.2, 

ethyl 2-(trifluoromethyl)thiazole-4-carboxylate replacing intermediate 16.1. During the work­

up, the pH of the aq. phase was brought to pH=2 before extraction. LC-MS (B): tR = 0.66 

min. 1H-NMR (CD3OD): 8.71 (s, 1H). 

227.2. 5-Bromo-2-irifluoromethyl-thiazole-4-carboxyiic acid: 

To a solution of intermediate 227.1 (3.2g) in anhydrous THF (60mL) under argon cooled 

down to -78°C was added butyl lithium (1.6M in hexane, 21.3mL) dropwise over 15min so 

that the internal temperature didn't rise above -60°C. A solution of bromine (0.92mL) in 

cyclohexane (8mL) was then added dropwise to keep the internal temperature below -60°C. 

The resulting mixture was stirred at -78°C for 2h and carefully quenched by addition of 

water (50mL). Citric acid (10%) was added until pH=2 and the mixture was extracted with 

EA. The org. layers were washed with brine, dried (MgS04), filtered off and evaporated in 

vacuo to afford 4.15g of brown solid, used without further purification. LC-MS (B): tR = 

0.67min. F-NMR (CD3OD): -63.57ppm (s). 

227.3. 5-Bromo-2-trifiuoromethyl-thiazote-4-carboxylic acid (2-amino-phenyi)-amide: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 227.2 replacing benzoimidazol-1-yl-acetic acid and o-phenylenediamine 

replacing intermediate 1.4. LC-MS (B): tR - 0.80min; [M+H]+: 365.82. 

227.4. (S)-2-Hydroxymethyl-piperazine-1,4-dicarboxylic acid 4-benzyl ester 1-tert-butyi 

ester: 

To solution of (S)-1-Boc-2-hydroxymethy!-piperazine (500mg) in DCM (15mL) were added 

NaHCC>3 (369mg), water (3mL) and benzyl chloroformate (0.464mL) at RT. The resulting 

emulsion was vigorously stirred at RT overnight. The mixture was diluted with water and 

extracted with DCM. The combined org. layers were dried (MgS04), filtered off and 

evaporated in vacuo. The residue was purified by CC (Biotage, SNAP 25g cartridge, solvent 

A: Hept; solvent B: EA; gradient in %B: 50 for 6CV, 50 to 70 over 3CV, 70 for 2CV) to afford 

714mg of colourless oil. LC-MS (B): tR = 0.82min; [M+H]+: 350.94. 
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227.5. (S)-2-Formyl-piperazine-1,4-dicarboxylic acid 4-benzyl ester 1-tert-butyl ester: 

To a solution of intermediate 227.4 (697mg) and DIPEA (1.02mL) in DCM (35mL) under 

argon was added dropwise a solution of sulphur trioxide pyridine complex (711mg) in 

DMSO (2.82mL). The resulting mixture was stirred at RT for 67h, diluted with DCM and 

washed with water. The aq. layers were extracted with DCM. The combined org. layers 

were dried (MgS04), filtered off and evaporated in vacuo to afford 772mg of yellow oil, used 

without further purification. LC-MS (B): tR ~ G.90min; [M+Hf; 349.13. 

227.6. (R)-2-Dimethylaminomethyl-piperazine-1,4-dicarboxylic acid 4-benzyl ester 1-tert-

butyl ester: 

A solution of intermediate 227.5 (761mg), dimethylamine (2M in THF, 2.19mL) and AcOH 

(0.125mL) in DCM (16mL) was stirred overnight at RT. NaBH(OAc)3 (653mg) was added, 

the resulting mixture was stirred at RT for 20h, diluted with DCM and washed with water. 

The aq. layers were extracted with DCM. The combined org. layers were dried (MgS04), 

filtered off and evaporated in vacuo. The residue was purified by CC (Biotage, SNAP 25g 

cartridge, solvent A: DCM; solvent B: DCM/MeOH 8/2 + 0.1% TEA; gradient in %B: 5 for 

7CV, 5 to 25 over 2CV, 25 for 3CV) to afford 607mg of yellow oil. LC-MS (B): tR = 0.68min; 

[M+Hf: 378.56. 

227.7. (S)-2-Dimethylaminomethyl-piperazine-1-carboxylic acid tert-butyl ester: 

To a flask containing intermediate 227.6 (592mg) under argon was added Pd/C (10%, 

332mg) followed by DIPEA (0.268mL) and EtOH (7mL). The flask was evacuated and 

backfilled with argon three times, then evacuated and backfilled with hydrogen twice. The 

reaction mixture was stirred at RT under hydrogen for 5h, filtrated over celite and the celite 

was washed with MeOH. The filtrate was evaporated and dried in vacuo to afford 333mg of 

colourless oil that was used without purification. LC-MS (B): tR = 0.27min; [M+Hf: 244.22. 

227.8. (R)-4-[4-(2-Amino-phenyicarbamoyl)-2-trifluoromethyl-thiazol-5-yl]-2-

dimethyiaminomethyl-piperazine-1-carboxylic acid tert-butyl ester: 

A solution of intermediate 227.3 (489mg)s intermediate 227.7 (325mg) and DIPEA 

(0.343mL) in MeCN (10mL) was heated at 80°C for 5days. After cooling down, the reaction 

mixture was diluted with EA and washed with water and brine. The aq. phases were 

extracted with EA. The combined org. layers were dried over MgS04s filtrated off and 

evaporated in vacuo. The crude was purified by CC (Biotage, SNAP 25g cartridge, solvent 

A: DCM; solvent B: DCM/MeOH 8/2; gradient in %B: 5 for 3CV, 5 to 15 over 1CV, 15 for 

5CV, 15 to 25 over 2CV, 25 for 5CV, 25 to 50 over 3CV, 50 for 2CV) to afford 382mg of 

dark yellow foam. LC-MS (B): tR = 0.75min; [M+Hf: 528.84. 
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227.9. (R)-4-[4-(1H~Benzoimidazol-2-yI)-2-trifluoromethy!-thiazoi-5-yl]-2-

dimethylaminomethyl-piperazine-1-carboxylic acid tert-butyl ester: 

A solution of intermediate 227.8 (362mg) in AcOH (4mL) was stirred at 90°C for 2.5h. The 

mixture was evaporated to dryness and the residue was purified by CC (Biotage, SNAP 10g 

cartridge, solvent A: DCM; solvent B: DCM/MeOH 8/2; gradient in %B: 25 for 8CV, 25 to 50 

over 3CV, 50 for 3CV) to afford 270mg of yellow solid. LC-MS (B): tR = 0.74min; [M+Hf: 

510.96. 

227.10. {(R)-4-[4-( 1 H-Benzoimidazol~2-yl)-2-trifluoromethyl-thiazo!-5-yi]-piperazin-2-

ylmethyi}-dimethyl-amine: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 227.9 replacing intermediate 16.3. LC-MS (B): tR = 0.52min; [M+Hf: 411.01. 

227.11. 1-{(R)-4-[4-(1H-Benzoimidazol~2~yl)~2~trifluoromethyl-thiazo!-5-yl]-2-

dimethyiaminomethyi-piperazin-1 -yl}-2-(3,5-dimethyl-[ 1,2,4]triazol-1 -yl)~ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 227.10 replacing intermediate 1.4 and (3,5-dimethyl-[1,2,4]triazol-1-yi)~acetic 

acid replacing benzoimidazol~1~yl~acetic acid. LC-MS (G): tR = 0.64min; [M+Hf: 548.4. 

Example 228: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-
dimethylaminomethyl-piperazm-1-yl}-2-imidazo[4,5-b]pyridin-3-yi-ethanone: 

This compound was prepared using a method analogous to that of Example 227 step 

227.10, intermediate 14.2 replacing (3,5-dimethyl-[1,2,4]triazol-1-yl)-acetic acid. LC-MS (G): 

tR = 0.67min; [M+Hf: 570.3. 

Example 229: 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-
dimethylaminomethyl-piperazin-1-yl}-2-imidazo[4,5-b3pyridin-3-yl-ethanone: 

229.1. (S)-2-Hydroxymethyl-4~(4-methoxycarbonyl-thiazol-5-y!)-piperazine-1-carboxylic 

acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 1 step 1.1, (S)-

1-Boc-2-hydroxymethyl-piperazine replacing 1-Boc-piperazine. LC-MS (B): tR = 0.71 min; 

[M+Hf: 358.16. 

229.2. (S)-2-Formyl-4-(4-methoxycarbonyl-thiazol-5-yl)-piperazine-1-carboxylic acid tert-

butyl ester: 

This compound was prepared using a method analogous to that of Example 227 step 227.5, 

intermediate 229.1 replacing intermediate 227.4. LC-MS (B): tR = 0.78min; [M+Hf: 356.09. 
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229.3. (R)-2-Dimethylaminomethyl-4-(4-methoxycarbonyl-thiazol-5-yl)-piperazine-1-

carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 227 step 227.6, 

intermediate 229.2 replacing intermediate 227.5. LC-MS (B): tR = 0.59min; [M+Hf: 385.04. 

229.4. {(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-2-ylmethyl}~dimethyl-amine: 

This compound was prepared in three steps following the method described in Example 16 

step 16.2 to 16.4, intermediate 229.3 replacing intermediate 16.1 and using MeOH instead 

of EtOH in step 16.2, LC-MS (B): tR = 0.68min; [M+H]": 378,56. 

229.5. 1-{(R)-4-[4-(1 H-Benzoimidazol-2-yl)-thiazol-5-yl]-2-dimethylaminomethyl-piperazin-

1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 229.4 replacing intermediate 1.4, intermediate 14.2 replacing benzoimidazol-1-

yl~acetic acid and using DMF instead of DCM. LC-MS (G): tR = 0.45min; [M+Hf; 502.4. 

Example 230: 2-(3,5-Dimethyi-[1,2,43triazoi-1-yl)-1-{(R)-4-[4-(4-fiuoro-1H-

benzoimidazol-2-yi)-2-trifiuoromethy!-thiazoS-5-yl]-2-methyl-piperazin-1-yl}-ethanone: 

230.1. 5-Bromo-2-trifluoromethyl-thiazole~4~carboxylic acid methyl ester: 

This compound was prepared using a method analogous to that of Precursor for Example 

211 step 211.1, intermediate 227.2 replacing (3-methyl-1H-pyrazol-1-yl)acetic acid, using 

MeOH instead of EtOH and heating at 70°C. LC-MS (B): tR = 0,83min, F-NMR (CD3OD): -

63,59ppm (s). 

230.2. (R)-4-(4-Methoxycarbonyl-2-trifluoromethyl-thiazol-5-yl)-2-methyl-piperazine-1-

carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 227 step 227.8, 

intermediate 230.1 replacing intermediate 227.3 and (R)-1-N-Boc-2-methylpiperazine 

replacing intermediate 227.7. LC-MS (B): tR = 0.97min; [M+Hf: 409.90. 

230.3. 5-((R)-3-Methyi-piperazin-1 -yl)-2-trifluoromethyl-thiazole-4-carboxylic acid methyl 

ester: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 230.2 replacing intermediate 16.3. LC-MS (B): tR = 0.52min; [M+Hf: 309.97. 

230.4. 5~{(R)-4-[2-(3,5-Dimethyl-[1,2,4]triazol-1 -yl)-acetyl]-3-methyl~piperazin- 1 -yl}-2-

trifluoromethyl-thiazole-4-carboxylic acid methyl ester: 

This compound was prepared using a method analogous to that of Example 1 step 1.5, 

intermediate 230.3 replacing intermediate 1.4 and (3,5-dimethyl-[1,2s4]triazo!-1-yl)-acetic 

acid replacing benzoimidazol-1-yl-acetic acid. LC-MS (B): tR = 0.68min; [M+Hf: 446.92. 
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230.5. 5-{(R)-4-[2-(3,5-Dimethyi-[1!2l4]tnazol-1-yl)-acetyl]-3-methyl-piperazin-1-yl}-2-

trifiuoromethyl-thiazole-4-carboxyIic acid: 

This compound was prepared using a method analogous to that of Exampie 1 step 1.2, 

intermediate 230.4 repiacing intermediate 1.1, using MeOH instead of EtOH and 1M NaOH 

instead of 2M NaOH. Moreover, the work-up was performed using citric acid (10%) instead 

of 2M HCI. LC-MS (B): tR = 0.60min; [M+H]*: 433.00. 

230.6. 5~{(R)~4-[2-(3,5-Dimethyl~[1,2,4]triazoi~1~yl)-acetyi]~3~methy!-piperazin-1-yl}-2-

trifluoromethyl-thiazole-4-carboxylic acid (2-amino-3-fluoro-phenyl)-amide: 

To a mixture of intermediate 230.5 (50mg) and 3-fluorobenzene-1,2-diamine (15mg) in DMF 

(0.65mL) was added HATU (52.8mg) and DIPEA (0.061 mL). The reaction mixture was 

stirred at RT for 4h, diluted with DCM and washed with NaHCOs. The org. phase was 

evaporated in vacuo. The residue was purified by preparative LC-MS (Vi) to afford 30mg of 

beige solid as a mixture of two regioisomers. LC-MS (B): tR = 0.75min and 0.77min; [M+H]+: 

541.07. 

230.7. 2~(3,5~Dimethyi-[1,2,4]triazol~1 -yi)-1 -{(R)-4-[4-(4-fluoro-1 H-benzoimidazol-2-yi)-2-

trif!uoromethyi-thiazoi-5-yl]-2~methyi-piperazin-1-yl}-ethanorie: 

A solution of intermediate 230.6 (30mg) in HCI (2M, 1.5mL) was stirred at 95°C for 2h and 

evaporated in vacuo. The residue was purified by preparative LC-MS (V) to afford 25mg of 

beige solid. LC-MS (G): tR = 0,88min; [M+H]+: 523.3. 

Example 231: 1-{(R)-4-[4-(4,5-Difluoro-1H-benzoimidazol-2-yl)-2-trifluoromethyl-
thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(3,5-dimethyl-[1,2,4]triazol-1-yl)-ethanone: 

This compound was prepared in two steps following the method described in Example 230 

steps 230.6 and 230.7, 1,2-diamino-3,4-difiuorobenzene repiacing 3-f!uorobenzene-1,2-

diamine in step 230.6. LC-MS (G): tR - G.93min; [M+Hf: 541.3. 

Example 232: 2-(3,5-Dimethyl-[1,2!4]triazoi-1-yI)-1-{(R)-2-methyl-4-[2-trifIuoromethyl-
4-(4-trifluoromethy[-1H-benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-ethanone: 

This compound was prepared in two steps following the method described in Example 230 

steps 230.6 and 230.7, 2,3-diaminobenzotrifiuoride replacing 3-fluorobenzene-1,2-diamine 

in step 230.6. LC-MS (G): tR = 1.00min; [M+H]+: 573.3. 

Example 233: 2-(3!5-Dimethyl-[1,2,4]triazoM-yl)-1-{(R)-2-methyl-4-[4-(6-morpholin-4-
y!-1H-benzoimidazol-2-y!)-2-trifiuoromethyl-thiazol-5-yl]-piperazin-1-yl}-ethanone: 

233.1. 5-Morpholin-4-yl-2-nitro-phenyiamine: 

To a solution of morphoiine (0.88mL) and 5-chloro-2-nitroaniline (1.76g) in DMF (50mL) was 

added TEA (2.78mL). The mixture was stirred at 120°C overnight, cooled down and the 

solvent was removed in vacuo. The residue was purified by CC (Biotage, SNAP 50g 
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cartridge, solvent A: Hept; solvent B: EA; gradient in %B: 10 for 3CV, 10 to 30 over 6CV, 30 

for 2CV, 30 to 50 over 4CV, 50 for 6CV) to afford 380mg of yellow powder. LC-MS (B): tR = 

0.69min; [M+Hf: 224.15. 

233.2. 4-Morpholin-4-yl-benzene-1,2-diamine: 

This compound was prepared using a method analogous to that of Exampie 14 step 14.2, 

intermediate 233.1 repiacing intermediate 14.2 and using EtOH instead of MeOH/AcOH. 

LC-MS (B): tR = 0.68 min. 1H-NMR (CDCI3): 6.67 (d, 1H, 8.3Hz); 6.38 (d, 1H, 2.5Hz); 6.33 

(dd, 1H, 2.2Hz and 8.3Hz); 3.86 (m, 4H); 3.04 (m, 4H). 

233.3. 2-(3,5-Dimethyl-[1,2,4]triazoi-1-y!)-1-{(R)~2~methyi~4~l4~(6-morpholin-4-yl-1H-

benzoimidazol-2-yi)-2-trifluoromethyl-thiazol-5-yi]-piperazin-1-yl}-ethanone: 

This compound was prepared using a method analogous to that of Exampie 181 step 181.5, 

intermediate 233.2 replacing intermediate 181.4, intermediate 230.5 replacing intermediate 

179.2. LC-MS (G): tR = 0.65min; [M+Hf: 590.4. 

Example 234: 2-(3,5-Dimethyl-[1,2J4]triazoM-yl)-1-{(R)-2-methyl-4-[4-(6-[1,2,4]triazol-
1-yi-1H-benzoimidazol-2-yl)-2-trifluoromethyi-thiazol-5-y!]-piperazin-1-y!}-ethanone: 

234.1. N-(2-Nitro-4-[1,2,4]triazol-1-yl-phenyi)~acetamide: 

1-(4'-Aminophenyl)-1,2,4-triazole (500mg) was added to acetic anhydride (2.3mL) over 

10min and the mixture was cooled down to 10°C. HN03 (65% in water, 0.65mL) was added 

slowly to keep the temperature of the reaction mixture below 15°C. After the end of the 

addition, the reaction mixture was allowed to warm to RT over 1h, was quenched with ice-

cold water and stirred for 10min. The resulting mixture was basified with aq. NH4OH (25%) 

to pH=12 and extracted with DCM. The phases were separated and the org. phase was 

evaporated in vacuo. The residue was taken up in H2S04 (2mL), the resulting solution was 

cooled down to 0°C and HN03 ((65% in water, 0.3mL) was added. The mixture was stirred 

at 0°C for 30min and poured onto ice. After 10min stirring, aq. NH4OH (25%) was added 

until pH=2 and the mixture was extracted with DCM. The org. layer was evaporated in 

vacuo to afford 130mg of orange solid. LC-MS (B): tR = 0.61 min; [M+Hf: 248.09. 

234.2. 2-Nitro-4-[1,2, 4]triazol-1 -yl-phenyiamine: 

This compound was prepared using a method analogous to that of Example 181 step 181.3, 

intermediate 234.1 replacing intermediate 181.2. LC-MS (B): tR = 0.62min; [M+Hf: 206.07. 

234.3. 4-[1,2,4]Triazot-1-yi-benzene-1,2-diamine: 

This compound was prepared using a method analogous to that of Example 165 step 165.2, 

intermediate 234.2 replacing intermediate 165.1 and using EtOH instead of EtOH/water. 

LC-MS (B): tR - 0.35min; [M+Hf: 176.27. 
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234.4. 2-(3!5~Dimethyi-[1l2,4]triazol-1-yi)-1-{(R)-2-methyI-4-[4-(6-[1,2,4]triazoi-1-yl-1H-

berizoimidazol-2-yl)-2-trifluoromethyl-thiazol~5-yI]-piperazin-1-yi}-ethanone: 

This compound was prepared using a method analogous to that of Example 181 step 181.5, 

intermediate 234.3 replacing intermediate 181.4, intermediate 230.5 repiacing intermediate 

179.2 and using DMF instead of DCM. LC-MS (G): tR = 0.73min; [M+Hf: 572.3. 

Example 235: 1-[2-(5-{(R)-4-[2-(3,5-Dimethyl-[1,2,4]triazol-1-yl)-acetyl]-3-methyl-
piperazin-1-yl}-2-trifluoromethyl-thiazol-4~yl)«3H-benzoimidazol-5-yl]-pyrrolidin-2-one: 

235.1. 1-(4-Amino-3-nitro-phenyl)-pyrrolidin-2-one: 

This compound was prepared using a method analogous to that of Example 102 step 102,1, 

1-(4-aminophenyl)-2-pyrrolidone repiacing 4-(2-methoxyethoxy)aniline. LC-MS (B): tR = 0.56 

min; [M+Hf: 222.13. 

235.2. 1-(3,4~Diamirio~phenyl)~pyrrolidin-2-one: 

This compound was prepared using a method analogous to that of Example 165 step 165.2, 

intermediate 235.1 repiacing intermediate 165.1 and using EtOH instead of EtOH/water. 

LC-MS (B): tR = 0.25min; [M+Hf: 192.17. 

235.3. 1-[2-(5-{(R)-4-[2-(3,5-Dimethyl-[1,2,4]triazol-1-yI)-acetyl]~3-methyl-piperazin~1~y!}~2~ 

trifluoromethyl-thiazol~4-yl)-3H-benzoimidazo!-5-yl]-pyrrolidin-2-one: 

This compound was prepared using a method analogous to that of Example 181 step 181.5, 

intermediate 235.2 replacing intermediate 181.4, intermediate 230.5 replacing intermediate 

179.2 and using DMF instead of DCM. LC-MS (G): tR = 0.68min; [M+Hf: 588.4. 

Example 236: 2-(3,5-Dlmethyl-[1J2,43triazol-1-yl)-1-((R)-2-methyl-4-{4-[6-(5-methyl-
[1,2,4]oxadiazol-3-y!)-1H-benzoimidazo!-2-y!]-2-trifluoromethyl-thiazol-5-yl}-piperazin-
1-yl)-ethanone: 

236.1. N~[4~(5-Methyl-[1,2,4]oxadiazol-3-yl)-2-nitro-phenyl]-acetamide: 

4-(5-Methyi-1,2,4-oxadiazol-3-yl)aniline (500mg) was added to acetic anhydride (2.1 mL) 

over 10min and the mixture was cooled down to 10°C. HN03 (65% in water, 0.59mL) was 

added slowly to keep the temperature of the reaction mixture below 15°C. After the end of 

the addition, the reaction mixture was allowed to warm to RT over 1h, was quenched with 

ice-cold water and stirred for 10min. The resulting mixture was basified with aq. NH4OH 

(25%) to pH=12 and extracted with DCM. The phases were separated and the org. phase 

was evaporated in vacuo. LC-MS (B): tR = 0.75min; [Mf: 262.05. 

236.2. 4-(5-Methyl-[1,2,4]oxadiazol-3-yl)-2-nitro-phenylamine: 

This compound was prepared using a method analogous to that of Example 181 step 181.3, 

intermediate 236.1 replacing intermediate 181.2. LC-MS (B): tR = 0.75min: [M+Hf: 220.03. 
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236.3. 4-(5-Methyt-[1,2,4]oxadiazol-3-yl)-benzene-1,2-diamine: 

This compound was prepared using a method analogous to that of Example 165 step 165.2, 

intermediate 236.2 repiacing intermediate 165.1 and using EtOH instead of EtOH/water, 

LC-MS (B): tR = 0.44min; [M+Hf: 191.15. 

236.4. 2-(3,5-Dimethyi-[1,2,4]triazol-1-yl)- 1 -((R)-2-methyl-4-{4-[6-(5-methyl-

[1,2,4]oxadiazol-3-yi)-1H-benzoimidazol-2-yi]~2-trifluoromethyl-thiazol-5-yl}-piperazin-1-yI)-

ethanone: 

This compound was prepared using a method analogous to that of Example 181 step 181.5, 

intermediate 236.3 replacing intermediate 181.4, intermediate 230.5 replacing intermediate 

179.2 and using DMF instead of DCM. LC-MS (G): tR = G.84min; [M+Hf: 587.3. 

Example 237: 2-(3,5-Dimethyl-[1,2,4]triazol-1-yl)-1-((R)-2-methyl-4-{4-[6-(1-methyl-

piperidin-4-yl)-1H-benzolmidazol-2-yl]-2-trif!uoromethyl-thiazol-5-yl}-piperazin-1-yl)-
ethanone: 

237.1. 4-(1-Methyl-piperidin-4-yi)~benzene-1,2-diamine: 

This compound was prepared in three steps following the method described in Example 236 

steps 236.1 to 236.3, 4-(1-methylpiperidin-4-yl)aniline replacing 4-(5-methyl-1J2,4-

oxadiazoi~3~yl)aniline in step 236.1. LC-MS (B): tR = 0.17min; [M+Hf: 206.10. 

237.2. 2-(3,5-Dimethyi-[ 1,2,4]triazoi-1 -yl)-1 -((R)~2~methy!-4-{4-[6-( 1 -methyl-piperidin-4-yl)-

1H-benzoimidazol-2-yl]~2-trifIuoromethyl-thiazol-5-yl}-piperazin-1-yl)-ethanone: 

This compound was prepared using a method analogous to that of Example 181 step 181.5, 

intermediate 237.1 replacing intermediate 181.4, intermediate 230.5 replacing intermediate 

179.2 and using DMF instead of DCM. LC-MS (G): tR - 0.58min; [M+Hf: 602.5. 

Example 238: 2-(3,5-Dimethyl-[1,234]triazoM-yl)-1-((R)-2-methyI~4-{4-[6-(tetrahydro-
pyran-4-yi)-1H-benzoimidazol-2-yi]-2-trifluoromethyl -thiazol-5-yl}-piperazin-1-yl)-
ethanone: 

238.1. 2-Nitro-4-(tetrahydro-pyran-4-yl)-phenyiamine: 

This compound was prepared using a method analogous to that of Example 102 step 102.1, 

4-(tetrahydropyran-4-yl)phenylamine repiacing 4-(2-methoxyethoxy)aniline. LC-MS (B): tR = 

0.76min; [M+Hf: 223.06. 

238.2. 4-(Tetrahydro-pyran-4-yl)-benzene-1,2-diamine: 

This compound was prepared using a method analogous to that of Example 101 step 101.1, 

intermediate 238.1 replacing 2-(4-amino-3-nitrophenoxy)ethan-1-ol. LC-MS (B): tR = 0.55 

min; [M+Hf: 193.19. 

238.3. 2-(3l5~Dimethyl-[1,2,4]triazol-1-yl)-1-((R)-2-methyl-4-{4-[6-(tetrahydro-pyran~4-yl)-

1H-benzoimidazol-2-yl]-2-trifluoromethyl-thiazol-5-yl}-piperazin-1-yl)-ethanone: 



WO 2013/114332 
151 

PCT/IB2013/050870 

This compound was prepared using a method analogous to that of Example 163, 

intermediate 238.2 replacing intermediate 102.2, intermediate 230.5 repiacing intermediate 

147.3 and using DMF instead of DCM. LC-MS (G): tR = 0.72min; [M+Hf: 589.4. 

Example 239: 1-((R)-4-{4-[5-(2-Amino-ethyl)-1H-benzoimidazol-2-yl]-2-
trifluoromethyl-thiazol-5-yl}-2-methyl-piperazin-1-yl)-2-(3,5-dimethyl -[1,2,4]triazol-1-
yl)-ethanone: 

239.1. [2-(4-Amino-3-nitro-phenyl)-ethyl]-carbamic acid benzyl ester: 

A flask was charged with 4-bromo-2-nitroaniline (505mg), potassium (2-

({(benzyloxy)carbonyl)amino)ethyi)trifluoroborate (745mg), Pd(OAc)2 (25.3mg), 2-

(dicyclohexylphosphino)-2',6'-dimethoxybiphenyl (94.6mg) and Cs2C03 (2.2g) in 

dioxane/water (20mL/2mL). The reaction mixture was refiuxed for 92h, cooled down, diluted 

with EA and washed with water and brine. The aq. layers were extracted with EA, the 

combined org. layers were dried (MgS04), filtered off and evaporated to dryness. The 

residue was purified by CC (Biotage, SNAP 25g cartridge, solvent A: Hept; solvent B: EA; 

gradient in %B: 10 for 3CV, 10 to 30 over 3CV, 30 for 4CV, 30 to 50 over 3CV, 50 for 5CV) 

to afford 143mg of red oil. LC-MS (B): tR = 0.85min; [Mf: 316.07. 

239.2. [2-(3,4-Diamino-phenyl)-ethyl]-carbamic acid benzyl ester: 

To a solution of intermediate 239.1 (94mg) in DMF/MeOH (1mL/1mL) was added sodium 

dithionite (307mg) followed by water (0.4mL). The resulting orange suspension was stirred 

at RT for 73h, was diluted with EA and washed with sat. Na2C03, water and brine. The aq. 

layers were extracted with EA, the combined org. layers were dried (MgS04), filtered off and 

evaporated to dryness. The residue was purified by CC (Biotage, SNAP 10g cartridge, 

solvent A: DCM; solvent B: DCM/MeOH 8/2; gradient in %B: 15 for 7CV, 15 to 25 over 3CV, 

25 for 5CV) to afford 29mg of brown resin. LC-MS (B): tR = 0.58min; [M+Hf: 286.18. 

239.3. {2-[2-(5-{(R)~4-[2-(3,5-Dimethyl-[1,2,4]triazol- 1-yl)-acetyl]-3-methy!-piperazin~1~yl}~2~ 

trifluoromethyl-thiazol-4-yl)-1H-benzoimidazol-5-yl]-ethyl}-carbamic acid benzyl ester: 

This compound was prepared using a method analogous to that of Example 163, 

intermediate 239.2 replacing intermediate 102.2, intermediate 230.5 replacing intermediate 

147.3 and using DMF instead of DCM. LC-MS (B): iR = G.74min; [M+Hf: 681.87. 

239.4. 1-((R)-4~{4~[5-(2~Amino-ethyl)-1H-benzoimidazol-2-yl]-2-trifluoromethyl-thiazol~5~yl}-

2-methyl-piperazin-1 -yl)-2-(3,5-dimethyl-[ 1,2,4]triazol-1 -yl)~ethanone: 

This compound was prepared using a method analogous to that of Example 101 step 101.1, 

intermediate 239.3 replacing 2~(4-amino-3-nitrophenoxy)ethan-1-ol. LC-MS (G): tR = 

0.56min; [M+Hf: 548.4. 
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Example 240: 2-(3,5-Dimethy!-[1,2,4]triazol-1-yl)-1-{(R)-2-methyl-4-[4-(6-piperidin-4-yl-

1H-benzoimidazol-2-y!)-2-trifluoromethyl-thiazol-5-yl]-piperazin-1 -yl}-etharsone: 

240.1. 4-Trifluoromethanesuifonyloxy-3,6-dihydro-2H'pyridine-1-carboxylic add tert-butyl 

ester: 

To a solution of 1-Boc-4-piperidone (3g) in THF (40mL) cooled down to -78°C was added 

lithium bis(trimethyisilyl)amide (1M in THF, 15mL). The reaction mixture was stirred at -78°C 

for 30min and a solution of 1,1,1 -trifluoro-N-phenyl-N-

((trif!uoromethyl)sulfonyl)methanesulfonamide (5.3g) in THF (10mL) was added dropwise. 

The reaction mixture was allowed to warm to RT over 4h and was further stirred at RT for 

48h. Water was added and the mixture was extracted with Et20. The org. layers were dried 

(Na2S04), filtered off and evaporated in vacuo to afford 5.3g of yellow oil that was used 

without purification and was not characterized. 

240.2. 4-(3,4-Diamino-phenyl)-3>6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester: 

To a solution of intermediate 240.1 (840mg) in DMF (18mL) was added 3,4-

diaminophenylboronic acid pinacol ester (594mg), K3P04 (1.08g) and dichSoro(1,1'-

bis(diphenyiphosphino)ferrocene) palladium (II) dichloromethane adduct (104mg), The 

resulting mixture was degassed and heated under argon in the microwave oven at 85°C for 

3h. Water/DCM were added. The phases were separated, the org. layer was dried 

(Na2S04), filtered off and evaporated in vacuo. The residue was purified by preparative LC-

MS (III) to afford 85mg of brown solid. LC-MS (B): tR = 0.63min; [M+H]+: 290.01. 

240.3. 4-(3,4-Diamino-phenyl)-piperidine~1-carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 14 step 14.2, 

intermediate 240.2 replacing intermediate 14.1 and using EtOH instead of MeOH/AcOH. 

LC-MS (B): tR = 0.63min; [M+H-tBu]+: 236.16. 

240.4. 4-[2-(5-{(R)-4-[2-(3!5-Dimethyl-[1,2,4]tr!azo!-1-yl)-acety}]-3-methyi~piperazin-1~yl}~2-

trifluoromethyl-thiazol-4-yl)-3H-benzoimidazo!-5-yl]-piperidine-1-carboxylic acid tert-butyl 

ester: 

This compound was prepared using a method analogous to that of Example 181 step 181.5, 

intermediate 240.3 replacing intermediate 181.4, intermediate 230,5 replacing intermediate 

179.2 and using DMF instead of DCM, However no preparative LC-MS was performed after 

refluxing in AcOH. LC-MS (B): tR = 0.80min; [M+H]+: 688.09. 

240.5. 2-(3,5-Dimethyl-[1,2,4]triazol-1 -yl)-1 -{(R)-2-methyl-4-[4-(6-piperidin-4-yl-1 H-

benzoimidazol-2-yI)-2-trifluoromethyl-thiazoi-5-yl]-piperazin-1~yl}-ethanone: 

This compound was prepared using a method analogous to that of Example 1 step 1.4, 

intermediate 240.4 replacing intermediate 1.3. However purification by preparative LC-MS 

(VII followed by XI) was performed. LC-MS (G): tR = 0.57min; [M+H]+: 588.4. 
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Example 241: a-CS.S-Dimethyl^l^^ltriazol-l-ylJ-l-URJ-a-methyi^-^^S-

trifSuoromethoxy-1H-benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yi]-piperazin-1-

yl}-ethanone: 

This compound was prepared using a method analogous to that of Example 147 step 147.4, 

intermediate 230.5 replacing intermediate 147.3 and 4-(trifluoromethoxy)benzene-1,2-

diamine replacing 4-chloro~1,2-phenyienediamine. LC-MS (G): tR = 0.98min; [M+Hf: 589.3. 

Example 242: 1-((R)-4-{4-[6-(Azetidin-3-yloxy)-1H-benzoimidazol-2-yl]-2-

tnfluoromethyl-thiazol-5-y!}-2-methy!-piperazin-1-yl)-2-(3,5-dimethyl-[1 ̂ ^Jtriazol-I-

yl)-ethanone: 

242.1. 3-(3-Amino-4-nitro-phenoxy)-azetidine-1-carboxylic acid tert-butyl ester: 

A flask was charged with 5-fluoro-2-nitroaniline (329mg), 1-Boc-3-hydroxyazetidine (346mg) 

and NaH (65% in oil, 62.4mg) in DMF (6mL). The mixture was heated at 100°C for 7h, 

cooled down, and diluted water. The solvent was coevaporated with toluene. The residue 

was taken up in EA/water and the org. layer was evaporated in vacuo. The residue was 

purified by CC (Biotage, SNAP 25g cartridge, solvent A: Hept; solvent B: EA; gradient In 

%B: 8 for 4CV, 8 to 66 over 10CV, 66 for 2CV) to afford 519mg of orange foam. LC-MS (B): 

tR = 0.88min. 1H-NMR (CDCI3): 8.11 (d, 1H, 9.5Hz); 6.22 (s, NH2); 6.19 (dd, 1H, 2.6Hz and 

9.5Hz); 5.97 (d, 1H, 2.5Hz); 4.90 (m, 1H); 4.33 (m, 2H); 4.02 (m, 2H); 1.47 (s, 9H). 

242.2. 3-(3,4-Diamino-phenoxy)-azetidine-1-carboxylic acid tert-butyl ester: 

This compound was prepared using a method analogous to that of Example 14 step 14.2, 

intermediate 242.1 replacing intermediate 14.1 and using EtOH instead of MeOH/AcOH. 

LC-MS (F): tR = 0.76min; [M-t-H]4: 280.23. 

242.3. 3-[2-(5-{(R)-4-[2~(3:5-Dimethy!~[1!2s4]triazoi-1-yl)-acety!]-3-methyl-piperazin-1~yl}-2™ 

trifiuoromethyl~thiazol-4-yl)-3H-benzoimidazol-5-yloxy]-azetidine-1 -carboxylic acid tert-butyl 

ester: 

This compound was prepared using a method analogous to that of Example 147 step 147.4, 

intermediate 230.5 replacing intermediate 147.3 and intermediate 242.3 replacing 4-chioro-

1,2-phenylenediamine. LC-MS (F): tR = 0.89min; [M+Hf: 676.22. 

242.4. 1-((R)-4-{4~[6-(Azetidin-3-yloxy)-1H-benzoimidazoi-2-yl]-2-trifiuoromethyl-thiazoi~5~ 

yi}-2-methyl-piperazin-1-yl)-2-(3,5-dimethyi-[ 1,2,4]triazol~1-yl)-ethanone: 

This compound was prepared using a method analogous to that of Example 16 step 16.4, 

intermediate 242.3 replacing intermediate 16.3. The compound was however purified by 

preparative LC-MS (VI, performed twice). LC-MS (G): tR = 0.57min; [M+Hf: 576.3. 
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Example 243: 1-{(S)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl]-2-
methyl-piperazin-1-yl}-2-(3,5-dimethyl-[1,2,43triazol-1-yl)-ethanone: 

This compound was prepared in four steps following the method described in Exampie 227 

steps 227.8 to 227.11, (S)-1-N-Boc-2-methyipiperazine repiacing intermediate 227.7 in step 

227.8. LC-MS (G): tR = 0.68min; [M+Hf: 505.3. 

Example 244: 2-(3,5-Dimethyi-[1,2,43triazol-1-yl)-1-((R)-2-methyl-4-{4-[6-(2-pyrrolidin-
1-yl-ethyl)-1 H-benzoimidazol-2-yl]-2-trifluoromethyl-thiazol-5-yl}-piperazin-1-yl)-

ethanone: 

244.1. 1-(2-Chioro-ethyl)~4-nitro-benzene: 

A solution of cyanuric chloride (1.83g) in DMF (2mL) was stirred at RT for 1h. To the 

resulting white suspension was added DCM (25mL) followed by 4-nitrophenethyl alcohol 

(1.59g). The reaction mixture was stirred at RT for 4h and diluted with 1M Na2C03. The 

phases were separated, the org. layer was washed with 1M HCI and brine and evaporated 

in vacuo to afford 1.4g of orange slurry. ^-NMR (CDCI3): 8.22 (m, 2H); 7.43 (m, 2H); 3.79 

(t, 2H: 7.0Hz); 3.20 (t, 2H, 6.8Hz). 

244.2. 1-[2-(4-Nitro-phenyl)-ethyl]-pyrrolidine: 

A solution of intermediate 244.1 (1g), pyrrolidine (0.535mL) and DIPEA (1.84mL) in THF 

(8mL) was stirred at 50°C for 20h and the solvent was removed in vacuo. The residue was 

taken up in water/DCM. The org. phase was evaporated to dryness to afford 940mg of pale 

yellow oil. LC-MS (B): tR = 0.52min; [M+Hf: 221.08. 

244.3. 4-(2-Pyrrolidin-1 -yl-ethyi)~phenyiamine: 

This compound was prepared using a method analogous to that of Exampie 101 step 101.1, 

intermediate 244.2 replacing 2-(4-amino-3-nitrophenoxy)ethan-1-ol. LC-MS (B): tR = 

0.18min; [M+Hf: 191.22. 

244.4. 2-Nitro-4-(2-pyrroiidin-1-yl-ethyl)-phenyIamine: 

This compound was prepared using a method analogous to that of Example 236 steps 

236.1 and 236.2, intermediate 244.3 replacing 4-(5-methyl-1,2,4-oxadiazol-3-yl)aniiine in 

step 236.1. LC-MS (B): tR - 0.49min; [M+Hf: 236.14. 

244.5. 4-(2-Pyrrolidin-1-yl-ethyl)-benzene-1,2-diamine: 

This compound was prepared using a method analogous to that of Exampie 101 step 101.1, 

intermediate 244.4 replacing 2-(4-amino-3-nitrophenoxy)ethan-1-ol. LC-MS (B): tR = 0.92 

min. 

244.6. 2~(3,5~Dimethyi-[1,2,4]triazoi~ 1 -yl)-1-((R)~2-methyi-4~{4~[6~(2-pyrroiidin-1-yl~ethyl)-

1 H-benzoimidazol~2-yl]-2-trifiuoromethyl-thiazol-5-yi}-piperazin-1 -yl)-ethanone: 
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This compound was prepared using a method analogous to that of Example 163, 

intermediate 244.5 repiacing intermediate 102.2, intermediate 230.5 replacing intermediate 

147.3 and using DMF instead of DCM. LC-MS (G): tR = 0.60 min; [M-t-H]+: 602.4. 

II. BIOLOGICAL ASSAYS 

A) FLIPR assay: The bioactivity of compounds is tested in a fiuorometric imaging plate 

reader (FLIPR: Molecular Devices) using engineered CHO-K1 cells expressing the human 

CXCR3A coupled to a G protein (Gaipha(16)). Cells are plated the day prior to bioassay in 

F12 medium supplemented with 10% FBS and G418 and hygromycin antibiotics to maintain 

recombinant selection. At the day of bioassay, cells are washed and dye loaded for one 

hour with Fiuo-4-AM (invitrogen) in Hanks Balanced Salt Solution (Invitrogen), buffered with 

20 mM Hepes at pH 7.4 and sodium bicarbonate (0.015%), containing 5 mM probenecid. 

This buffer, but lacking the dye and containing probenecid at a concentration of 2.5 nM, is 

also is used for washing steps (wash buffer); or lacking both dye and probenecid but 

supplemented with 0.1% BSA for compound dilution steps (dilution buffer). Cells are 

washed free of excess dye and 60 microliter of wash buffer is added. Stock solutions of test 

compounds are made up at a concentration of 10 mM in DMSO, and serially diluted in 

dilution buffer to concentrations required for inhibition dose response curves. After a 10 

minute incubation period at 37°C, 10 microliters of each compound dilution are transferred 

from a compound plate to the plate containing the recombinant cells in the FLIPR 

instrument according to the manufacturer's instructions. Following basal readings, 10 

microliter CXCL10 agonist at a concentration of 20 nM (from Peprotech) is added, again 

using the FLIPR instrument. Changes in fluorescence are monitored before and after 

addition of the test compounds. Emission peak values above base level after CXCL10 

addition are exported after base line subtraction. The program XLfit is used to fit the data to 

a single site dose response curve and to calculate IC50 values. 

B): Receptor internalization assay: Stock solutions of test compounds are made up at a 

concentration of 10 mM in DMSO, and serially diluted in PBS containing 0,5% BSA to 

concentrations required for inhibition dose response curves. Diluted compounds are then 

mixed with an equal volume of CXCL10 (Peprotech) diluted in PBS. Anticoagulated venous 

human whole blood is added to the mixture, which is then incubated in a C02 incubator at 

37°C to allow for ligand mediated receptor internalization (final CXCL10 concentration is 9 

nM). After 30', the blood is mixed with fluorescently labeled CXCR3 and CD3 specific 

antibodies (Becton Dickinson) and incubated on ice for 10 minutes. Samples are then mixed 

with BD FACS Lysing Solution (Becton Dickinson) in order to eliminate red blood ceils. After 

washing the cells with PBS containing 0,5% BSA, the samples are then analyzed in a flow 
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cytometer (FACS Canto II, Becton Dickinson). For data analysis using FACSDiva software 

(Becton Dickinson), the mean fluorescence corresponding to CXCR3 cell surface 

expression was determined on CDS positive cells. The program GraphPad Prism is used to 

fit the data to a single site dose response curve and to calculate IC50 values. 

The calculated IC50 vaiues may fluctuate depending on the daily assay performance. 

Fluctuations of this kind are known to those skilled in the art. In the case where 1C50 values 

have been determined several times for the same compound, mean vaiues are given. Data 

are shown in Table 1. 

Table 1 

Example 

No 

FLIPR 

IC50 (nM) 
Internalization 

IC50 (nM) 
Example 

No 
FLIPR 

IC50 (nM) 

Internalization 

IC50 (nM) 
1 30 3080 124 10 nd 

2 198 3360 125 71 nd 

3 15 1200 126 68 nd 

4 15 2610 127 490 nd 

5 33 nd 128 47 nd 

6 130 nd 129 109 nd 

7 516 nd 130 3 2670 

8 392 nd 131 8 nd 

9 90 nd 132 3 6380 

10 1'070 nd 133 6 nd 

11 311 nd 134 115 nd 

12 314 nd 135 88 nd 

13 92 nd 136 26 nd 

14 11 1800 137 5 1140 

15 14 2420 138 4 1090 

16 2 524 139 2 2930 
17 6 447 140 6 nd 

18 2420 141 0.2 363 

19 25 875 142 2 352 

20 69 nd 143 723 

21 2 nd 144 2 933 

22 1 568 145 11 nd 

23 0.2 181 146 1 492 
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24 1 215 147 1 39 

25 3 3140 148 24 4490 

26 1 nd 149 16 5070 

27 3 314 150 45 5680 

28 1 nd 151 4 547 

29 4 nd 152 3 663 

30 2 566 153 7 1030 

31 2 540 154 14 3040 

32 2 633 155 6 1100 

33 5 nd 156 64 nd 

34 10 nd 157 4 nd 

35 3 1510 158 5 3430 

36 17 nd 159 1 1540 

37 4 1490 160 2 92 

38 3 1580 161 2 146 

39 15 5880 162 1 181 

40 20 nd 163 5 47 

41 77 nd 164 1 93 

42 547 nd 165 1 98 

43 55 4090 166 1 111 

44 3 3900 167 1 140 

45 48 nd 168 3 435 

46 3 1200 169 0.3 685 

47 18 nd 170 6 1060 

48 448 nd 171 1 1080 

49 4 851 172 1 73 

50 9 2230 173 0.5 395 

51 1 66 174 0.2 53 

52 136 nd 175 0,1 227 

53 15 nd 176 0.1 111 

54 112 nd 177 3 7520 

55 4 1660 178 2 224 

56 4 nd 179 2 138 

57 2 4130 180 2 703 

58 34 nd 181 58 3090 

59 4 nd 182 27 2240 
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60 8 1400 183 15 1440 

61 2 458 184 53 3420 

62 6 nd 185 37 6620 

63 13 nd 186 4 1610 

64 111 nd 187 0.3 1110 

65 3 816 188 4 3820 

66 31 nd 189 2 1760 

67 9 nd 190 1 514 

68 8 749 191 1 470 

69 69 nd 192 1 116 

70 13 nd 193 1 210 

71 6 639 194 8 1410 

72 1 231 195 8 2710 

73 6 800 196 6 6560 

74 2 1040 197 8 5310 

75 15 721 198 2 6900 

76 10 nd 199 0.4 658 

77 6 1440 200 28 627 

78 11 3120 201 2 2860 

79 6 828 202 1 44 

80 1 459 203 5 2100 

81 23 nd 204 6 4180 

82 96 nd 205 2 111 

83 340 206 2 260 

84 517 207 1 332 

85 499 208 1 310 

86 1 nd 209 3 101 

87 205 210 1 121 

88 126 211 1 227 

89 nd 212 4 737 

90 2 nd 213 1 373 

91 0.4 895 214 2 72 

92 1 317 215 2 271 

93 1 nd 216 2 90 

94 0.5 nd 217 21 5010 

95 4 nd 218 8 540 
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96 0.5 566 219 4 1460 

97 2 nd 220 19 2620 

98 9 nd 221 6 1090 

99 1 221 222 16 1500 

100 1 747 223 27 1130 

101 14 nd 224 100 nd 

102 14 nd 225 54 3460 

103 1 81 226 1 363 

104 1 119 227 8 69 

105 89 nd 228 4 12 

106 99 nd 229 1 98 

107 78 nd 230 1 139 

108 4 nd 231 1 332 

109 16 1970 232 7 494 

110 487 nd 233 6 376 

111 280 nd 234 6 822 

112 10 nd 235 30 nd 

113 9 1510 236 3 265 

115 1 809 237 2 84 

116 3 306 238 1 103 

117 75 nd 239 0.1 324 

118 3 3780 240 2 222 

119 2 2450 241 2 169 

120 16 nd 242 4 438 

121 42 nd 243 3 1120 

122 152 nd 244 23 531 

123 69 nd 

Reference Example 114 2990 nd 

nd : not tested 
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Claims 

1, A compound of Formula (I) 

N 

P 

R4' 

Formula (i) 
wherein 

X represents CH, or (especially) N; 

ring A represents a benzene, pyridine, or pyrimidine ring; 

(R1)n represents one or two optional substituents each independently selected from the 

group consisting of (C^Jalkyl; (C^alkoxy; (C-,.3)fluoroaikyi; (C^fluoroalkoxy; halogen; 

cyano; (C3.6)cycioalkyl optionally mono-substituted with hydroxy; (C1.3)alkoxy-(C1.4)alkyl; (C^ 

3)alkoxy-(C2-4)aIkoxy; hydroxy-{Ci^)alkyl; hydroxy-(C2^)afkoxy; hydroxy; (Ci^)alkyl-sulfonyl; 

phenyl; 5-membered heteroaryi optionally substituted with (C^alkyl; -CO-(Ci-4)alkyl; 
-CO^C^Jalkoxy; -(CH2)q-NR6R7, wherein R6 and R7 independently represent hydrogen or 

(Chalky!, and q represents the integer 0, 1, or 2; and -L-heterocyclyl, wherein -L-

represents -O- or -(CH2)r- wherein r represents the integer 0, 1, or 2, and the heterocyclyi 

independentiy is a 4- to 7-membered mono-cyclic saturated ring containing one or two 

heteroatoms independentiy selected from nitrogen and oxygen, wherein said heterocyclyi is 

optionally substituted with one substituent independentiy selected from (Ci^)alkyl, 
(Ci^)alkoxy, and oxo; 

R2 represents hydrogen, (Chalky!, (C^Jfluoroalkyl; (Ci-sJalkoxy-fC^alkyl; or hydroxy-

(C2^)alkyl; 

R3 represents hydrogen, (Chalky!, (C^alkoxy; (Ci.3)fluoroalkyl; halogen; (C3.6)cycloalkyl, 

wherein optionally one ring carbon atom may be replaced by oxygen; (Ci.3)alkoxy-(Ci_ 

4)alkyl; hydroxy~(Ci^)a!kyl; -(C^sJalkylene-COOH; -(C1.3)alkylene-NR8R9 wherein R8 and R9 

independently represent (Ci_3)alkyl; or 5- or 6-membered monocyclic heteroaryi or phenyl, 

wherein said 5- or 6-membered monocyclic heteroaryi or phenyl independently is 

unsubstituted, mono-, or di-substituted wherein the substituents are independently selected 
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from the group consisting of (Ci^)alkyl; (Ci.4)alkoxy; (Ci.3)fluoroalkyl; (C-j.3)fluoroalkoxy; 

halogen; and cyano; 

R4 and R4' independentiy represent hydrogen, (Ci_4)a!kyl, (Ci.3)alkoxy-(Ci4)alkyl; 
R12R13N-(CH2)-, wherein R12 and R13 independently represent (C^alkyl; or R4 and R4' 

together form a bridge -(CH2)m-, wherein m represents the integer 1 or 2; 

p represents the integer 1, or 2; and 

R5 represents aryi or 5- to 10-membered heteroaryi, wherein said aryl or heteroaryi 

independentiy is unsubstituted, or mono-, di-, or tri-substituted, wherein the substituents are 

independently selected from the group consisting of (C1^)aikyi; (C^alkoxy; (Ci. 

3)fluoroalkyl; (C1.3)fluoroalkoxy; halogen; cyano; (C1.3)alkoxy-(Ci.4)alkyl; (C-i-3)aikoxy-(C2. 

4)alkoxy; hydroxy; -CO-fC^alkoxy; hydroxy-(Ci^)alkyl; -(Ci.3)alkylene-NR10Ri1 wherein R10 

and R11 independently represent (Chalky!; phenyl; 5-membered heteroaryi; and 

heterocyclyi, wherein the heterocyciyi is a 5- to 7-membered mono-cyclic saturated ring 

containing one or two nitrogen atoms, wherein said heterocyclyi is optionally substituted on 
a nitrogen having a free valency with (C1^)aikyl; 

or R5 represents 9- or 10-membered partially aromatic bicyclic heterocyciyi; wherein said 

heterocyclyi consists of a phenyl or 5- or 6-membered heteroaryi ring (especially a phenyi, 

pyridine, pyrazole or imidazole ring) which is fused to a 5- or 6-membered saturated or 

partlaliy unsaturated non-aromatic ring containing one or two heteroatoms independently 

selected from the group consisting of oxygen, sulphur and nitrogen; wherein said 

heterocyciyi is unsubstituted, or mono-, di- or tri-substituted, wherein the substituents are 

independentiy selected from (Ci-4)aikyl, (Ci^)aikoxy, halogen and oxo; 

or a salt thereof. 

2. A compound according to claim 1, wherein R3 represents hydrogen, (Ci^)aikyl, 

(C1.3)fiuoroalkyl; halogen; or (C3.6)cycloalkyI, wherein optionaily one ring carbon atom may 

be replaced by oxygen; 

or a salt thereof. 

3. A compound according to claims 1 or 2, wherein 

® X represents CH, or N; p represents the integer 1, or 2; and R4 and R4 both 

represent hydrogen; or 

® X represents N; p represents the integer 1; and R4 and R4 both represent (C1_4)alkyl; 

or 

« X represents N; p represents the integer 1 or 2; R4 represents hydrogen; and R4' 

represents (Ci.3)alkoxy-(Ci^)alkyi; R12R13N-(CH2)~, wherein R12 and R13 

independently represent (C-|.3)a!kyl; or (C1.4)alkyl; or 
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• X represents N; p represents the integer 1; and R4 and R4' together form an ethylene 

bridge; 

or a salt thereof. 

4. A compound according to claim 1, which is aiso a compound of Formula (II) 

wherein 

ring A represents a benzene, pyridine, or pyrimidine ring; 

(R1)n represents one or two optional substituents each independently selected from the 

group consisting of (Chalky!; (C-M)aikoxy; (Ci-3)fluoroalkyl; (Ci.3)fluoroaikoxy; halogen; 

cyano; (C3.6)cycloaikyl optionally mono-substituted with hydroxy; (Ci^)alkoxy-(Ci^)alkyl; (Ci. 

3)alkoxy-(C2.4)alkoxy; hydroxy-(Ci.4)alkyl; hydroxy-(C2^)alkoxy; hydroxy; (C^alkyl-sulfonyi; 

phenyl; 5-membered heteroaryi optionally substituted with (Ci^)alkyi; -CO-(Ci^)alkyl; 

-CO-(C1^)aIkoxy; -(CH2)q-NR6R7, wherein R6 and R7 independentiy represent hydrogen or 

(C-M)alkyl; and q represents the integer 0, 1, or 2; and -L-heterocyclyl, wherein -L-

represents -O- or ~(CH2)r- wherein r represents the integer 0, 1, or 2; and the heterocyclyi 

independently is a 4- to 7-membered mono-cyclic saturated ring containing one or two 

heteroatoms independently selected from nitrogen and oxygen, wherein said heterocyclyi is 

optionally substituted with one substituent independently selected from (Ci_4)alkyi> 

(Ci^)aikoxy, and oxo; 

R2 represents hydrogen, (C1_4)alkyl, or (C1^)alkoxy-(C2.4)alkyl; 

R4 represents hydrogen; and R4 represents methyl; wherein the carbon atom to which R4 is 

attached to is preferably in absolute (R)-configuration; or 

R4 and R4' both represent hydrogen; and 

Formula (H) 
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R5 represents 

® aryl, wherein said aryl is unsubstituted, or mono- di-, or tri-substituted, wherein the 

substituents are independently selected from the group consisting of (Chalky!; (Ci. 

4)aikoxy; (Ci.3)fluoroaikyl; (C^ajfluoroalkoxy; halogen; cyano; (Ci-3)alkoxy-(C^)aikyi; 

(Ci.3)alkoxy-(C2-4)alkoxy; hydroxy; hydroxy-(Ci-4)alkyl; 5-membered heteroaryi; and 

heterocyclyi, wherein the heterocyclyi is a 5- to 7-membered mono-cyclic saturated 

ring containing one or two nitrogen atoms, wherein said heterocyclyi is optionally 

substituted on a nitrogen having a free valency with (C1_4)alkyl; or 

» 5- or 6-membered heteroaryi, wherein said heteroaryi independently is 

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

independently selected from the group consisting of (C-^aikyi; (C-M)alkoxy; (Ci_ 

3)fluoroalkyl; (C1.3)fluoroalkoxy; halogen; cyano; (C1.3)alkoxy-(C1^)alkyI; (Ci_3)alkoxy-

(C2-4)alkoxy; hydroxy; -CO-(Ci.4)alkoxy; hydroxy-(Ci^)alkyl; -(C1_3)aikylene-NR10R'1'1 

wherein R10 and R11 independently represent (Ci_3)alkyl; phenyl; and heterocyclyi, 

wherein the heterocyclyi is a 5- to 7-membered mono-cyclic saturated ring 

containing one or two nitrogen atoms, wherein said heterocyciyi is optionaily 

substituted on a nitrogen having a free valency with (C^)aikyi; or 

® 9- or 10-membered heteroaryi, wherein said heteroaryi independentiy is 

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

independently selected from the group consisting of (C^aikyi; (C1^)alkoxy; (C^ 

3)fiuoroalkyl; (C1.3)fluoroaikoxy; halogen; cyano; (Ci.3)alkoxy-(C-M)alkyl; (Ci_3)alkoxy-

(C2^)aikoxy; hydroxy; and hydroxy-(C1.4)alkyl; or 

• 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein said heterocyclyi 

consists of a phenyl or 6-membered heteroaryi ring (especially a phenyl or pyridine 

ring) which is fused to a 5- or 6-membered saturated or partially unsaturated non-

aromatic ring containing one nitrogen atom, and optionally one further heteroatom 

selected from the group consisting of oxygen and nitrogen; wherein said heterocyciyi 

is attached to the rest of the molecule through said non-aromatic nitrogen atom; 

wherein said heterocyclyi group is unsubstituted, or mono-, di- or tri-substituted, 

wherein the substituents are independentiy selected from (C^)alkyi, (C-M)aikoxy, 

halogen and oxo; or 

® 9-membered partially aromatic bicyclic heterocyclyi; wherein said heterocyclyi 

consists of a pyrazole or imidazole ring which is fused to a 6-membered saturated or 

partially unsaturated non-aromatic ring containing one or two heteroatoms 

independently selected from the group consisting of oxygen and nitrogen; wherein 

said heterocyclyi is attached to the rest of the molecule through an aromatic nitrogen 
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atom of said pyrazole or imidazole ring; wherein said heterocyclyi group is 

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

independently selected from (Ci-4)aikyl, and oxo; or 

® 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein said heterocyclyi 

consists of a phenyl or 6-membered heteroaryi ring (especially a phenyl, or pyridine 

ring) which is fused to a 5- or 6-membered saturated or partially unsaturated non-

aromatic ring containing one or two heteroatoms independently selected from the 

group consisting of oxygen, sulphur and nitrogen; wherein said heterocyclyi is 

attached to the rest of the molecule through an aromatic carbon atom; wherein said 

heterocyclyi group is unsubstituted, or mono-, or di-substituted, wherein the 

substituents are independentiy selected from (C1_4)alkyl, (Ci^alkoxy, halogen and 

oxo; 

or a salt thereof. 

5. A compound according to any one of claims 1 to 4, wherein the group 

R2 

wherein 

• R1a, R1b, R1c and R1d all represent hydrogen; 

• R1a and R1d both represent hydrogen; 

• one of R1b and R1c is selected from the group consisting of (C-M)alkyl; (C^)alkoxy; 

(C^fluoroalkyi; (C-!.3)fluoroa!koxy; halogen; cyano; (C3.6)cycloalkyl optionally mono-

substituted with hydroxy; (C1^)alkoxy-(C1^)alkyl; (C1.3)alkoxy-(C2-4)alkoxy; hydroxy-

(C-M)alkyl; hydroxy-(C2.4)alkoxy; hydroxy; (C^alkyl-sulfonyl; phenyl; 5-membered 

heteroaryi optionally substituted with (Chalky!; -CO-tC^alkyl; -CO-(C1.4)alkoxy; 

-(CH2)q-NR6R7! wherein R6 and R7 independently represent hydrogen or (Ci-4)alkyl; 

and q represents the integer 0, 1, or 2; and -L-heterocyclyl, wherein -L- represents -

O- or -(CH2)r- wherein r represents the integer 0, 1, or 2; and the heterocyclyi 

independently is a 4- to 7-membered mono-cyclic saturated ring containing one or 

two heteroatoms independently selected from nitrogen and oxygen, wherein said 
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heterocyclyi is optionaily substituted with one substituent independently selected 

from (Ci-4)aikyl, (C1.4)alkoxy, and oxo; 

® and the other of R1b and R1c is selected from the group consisting of hydrogen, 

(C-M)alkyl; (Ci.4)alkoxy; (Ci-3)fluoroalkyl; and halogen; 

or 

® one of R1a and R1d is halogen; and the remaining of Ria, R1b, Rlc and R1d all 

represent hydrogen; 

or a salt thereof. 

6. A compound according to any one of claims 1 to 4, wherein the group 

R2 ' 

/^V 
/pi\ J®)—N 

. ^ 'n —' represents a group independently selected from any one of the 
following groups A, B, C, and D: 

A. 

H H H HFHCH 
.N. . ,N. . N . N . \ . \ N tw F~rtr 

H H H H 

FXf-» 
F 

:N <v 
C. 

H H 
.. r^:N .IN y y 

N w^N 

y 
N 

SUBSTITUTE SHEET (RULE 26) 
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D. 

N 

/ 

or a salt thereof. 

7. A compound according to any one of claims 1 to 6, wherein 

• R5 represents 5-membered heteroaryi, wherein said heteroaryi contains one to three 

nitrogen atoms; wherein said heteroaryi is attached to the rest of the molecule at 

one of said nitrogen atoms; wherein said heteroaryi independently is unsubstituted, 

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

from the group consisting of (C1-4)alkyl; (Ci^)alkoxy; (Ci-3)fluoroalkyl; (Ci. 

3)fiuoroalkoxy; halogen; cyano; (Ci^)alkoxy-(Ci^)alkyl; (Ci-3)alkoxy-(C2-4)alkoxy; 
hydroxy; -CO-(C1.4)alkoxy; hydroxy-(C1^)alkyl; -(C^alkyiene-NR^R11 wherein R10 

and R11 independently represent (Ci.3)alkyl; phenyl; and heterocyclyi, wherein the 

heterocyclyi is a 5- to 7-membered mono-cyclic saturated ring containing one or two 

nitrogen atoms, wherein said heterocyclyi is optionally substituted on a nitrogen 

having a free valency with (Chalky!; or 

® R5 represents 5- or 6-membered heteroaryi, wherein said heteroaryi contains one to 

three heteroatoms independentiy selected from oxygen, sulphur and nitrogen; 

wherein said heteroaryi is attached to the rest of the molecule at a ring carbon atom; 

wherein said heteroaryi independently is unsubstituted, or mono-, or di-substituted, 

wherein the substituents are independently selected from the group consisting of 

(Chalky!; (CM)alkoxy; (Ci.3)fluoroalkyl; halogen; and phenyl; or 

• R5 represents 9- or 10-membered heteroaryi, wherein said heteroaryi contains one 

to three heteroatoms independently selected from oxygen, sulphur and nitrogen; 

wherein said heteroaryi is attached to the rest of the molecule at a ring carbon atom; 

wherein said heteroaryi independently is unsubstituted, or mono-, or di-substituted, 

wherein the substituents are independently selected from the group consisting of 

(C-M)alkyl; (C1^)alkoxy; (C1.3)fiuoroalkyi; and halogen; or 
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® R5 represents 9-membered heteroaryi, wherein said heteroaryi is a bicyclic aromatic 

ring containing one to three nitrogen atoms, wherein said heteroaryi is attached to 

the rest of the molecule at one of said nitrogen atoms; wherein said heteroaryi 

independently is unsubstituted, or mono-, di-, or tri-substituted, wherein the 

substituents are independently selected from the group consisting of (Chalky!; (C-i. 

4)alkoxy; (Ci.3)fiuoroalkyl; (Ci.3)fluoroalkoxy; halogen; cyano; (Ci.3)alkoxy-(C-M)alkyl; 
(C1.3)alkoxy-(C2-4)aikoxy; hydroxy; and hydroxy-(Ci^)aikyl; or 

® R5 represents 9- or 10-membered partially aromatic bicyclic heterocyclyi; wherein 

said heterocyclyi consists of a phenyl or 6-membered heteroaryi ring (especially a 

phenyl or pyridine ring) which is fused to a 5- or 6-membered saturated or partially 

unsaturated non-aromatic ring containing one nitrogen atom and optionally one 

further heteroatom selected from the group consisting of oxygen and nitrogen; 

wherein said heterocyclyi is attached to the rest of the molecule through said non-

aromatic nitrogen atom; wherein said heterocyclyi group is unsubstituted, or mono-, 

di- or tri-substituted, wherein the substituents are independently selected from (Ci_ 

4)aikyl, (C-M)alkoxy, halogen and oxo; or 

® R5 represents 9-membered partially aromatic bicyclic heterocyclyi; wherein said 

heterocyclyi consists of a pyrazole or imidazole ring which is fused to a 6-membered 

saturated or partially unsaturated non-aromatic ring containing one or two 

heteroatoms independently selected from the group consisting of oxygen and 

nitrogen; wherein said heterocyclyi is attached to the rest of the molecule through an 

aromatic nitrogen atom of said pyrazole or imidazole ring; wherein said heterocyciyi 

group is unsubstituted, or mono-, or di-substituted, wherein the substituents are 

independently selected from (C-M)alkyl, and oxo; 

or a salt thereof. 

8. A compound according to any one of claims 1 to 7, wherein, in case R5 represents 5- to 

10-membered heteroaryi, said heteroaryi is independently selected from any one of the 
following groups A, B, C, and D: 

A. 3-methyl-pyrazol-1-yi, 3,5-dimethyl-pyrazoM-yl, 3-trifluoromethyl-pyrazol-1-yl, 3,5-

dimethyl-[1,2,4]triazol-1-yl, indazoi-1-yl, py rrolo [2,3-c] py rid i n-1 -y I, pyrrolo[2,3-

bjpyridin-1-yl, 6-chloro-pyrrolo[2,3-b]pyridin-1-yl, 7-chloro-pyrrolo[2,3-c]pyridin-1-yi, 

3-chloro-pyrrolo[2,3-b]pyridin-1~yl, 2-methyl-pyrrolo[2,3-b]pyridin-1-yl, 3-methyl-

pyrrolo[253-b]pyridin-1 -yl, e-methyl-pyrrolo^S-bjpyridin-l-yl, 6-methoxy-pyrrolo[2,3-

b]pyridin-1-yl, indol-1-yl, 5-fluoro-indoM-yl, 6-fluoro-indol-1-yl, 7-fluoro-indol-1-yl, 4-

chloro-indol-1-yl, 2-methyl-indol-l-yi, 7-methyl-indol-1-yl, 3-cyano-indol-l-yl, 7-

cyano-indol-1-yl, 5-fiuoro-3-methyl-indol-1-yl, 5,6-dichloro-indol-1-yl, 4-methoxy-
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indol-1-yl, 5-chioro-6-methoxy-indol-1-yl, 6-trifluoromethyl-indoM-yl, imidazo[4,5-

c]pyridin-1-yl, imidazo[4,5-c]pyridin-3-yi, imidazo[4,5-bjpyridin-3-yl, pyrazolo[3,4-

b]pyridin-1-yl, pyrazolo[3,4-b]pyridin-2-yl, 3-chloro-pyrroIo[2,3-b]pyrazin-5-yl, 

benzoimidazol-1 -yl, 2-methyl-benzoimidazol-1 -yl, 2-trifluoromethyl-benzoimidazol-1 -

yi; 
B. pyrazol-1-yl, 4-chloro-pyrazo)-1-yl, 5-methyi-pyrazol-1-yl, 4-methyl-pyrazol-1-yl, 3-

methoxycarbonyl-pyrazol-1-yl, 4-dimethyiaminomethyl-3-methyi-pyrazol-1-yl, 4-

dimethylaminomethyi-3,5-dimethyl-pyrazol-1~yl, 3-phenyi-pyrazol-1-yl, 5-phenyl-

pyrazol-1-yl, 4-piperidin-4-yl-pyrazoi-1-yl, 4-(1-methyl-piperidin-4-yl)-pyrazol-1-yl, 

[1,2,4]triazoI-1-yl, S-bromo-n^^triazoM-yi, S-methyKl^^triazol-l-yl, 5-methyl-

[1,2,4]triazol~1 ~yl, 3-dirnethyiaminomethyi-5-methyl-[1,2,4]triazol-1 -yl, [1,2,3]triazol-2-

yl, 4-phenyl-[1,2,3]triazol-1-yl, 2-hydroxymethyl-pyrrolo[2,3-b]pyridin-1-yl; 

C. 5-methyI-[1,3,4]oxadiazol-3-y!, 5-phenyl-[1,3,4Joxadiazol~3-yl, 2-methyl-pyridin-5-yl, 

2,6-dimethyl-pyridin-4-yl, 4,6-dimethyl-pyridiri~2-yi; 

D. 2-methyl-thiazol-4-yl, 2,4-dimethyi-thiazol-5-yi, 1H-indazol-3-yl, lndol-3-yl, indol-4-yl, 

5-chloro-1H-indot-3-yl, 5-fluoro~1H~indoi-3-yl, 1-methyl-1H-indoi-3-yl, 5-rnethoxy-1H-

indol-3-yl, 5-chloro-1H-benzoimidazol-2-yi, pyridin-3-yI, 6-methoxy-benzofuran-3-yl, 

benzo[b]thiophen-3-yl, 5-chloro-benzo[b]thiophen-3-yl, benzo[djisoxazol-3~yl. 5-

methoxy-benzo[d]isoxazol-3-yl, 5-methyl-benzo[d]isoxazol-3-yl, qulnoxalin-6-yl, 

quinolin-7-yl, quinolin-8-yi, 2-methyI-imidazo[1,2-a]pyridin-3-yl, 6-chloro-imidazo[1,2-

b]pyridazin-2-yl; 

or a salt thereof. 

9. A compound according to any one of claims 1 to 8, wherein, in case R5 represents 9- or 

10-membered partially aromatic bicyclic heterocyclyi, said heterocyclyi is independently 

selected from any one of the following groups A and B: 

A. 3H~benzooxazoi-2-one-3-yl, 2,3-dihydro-pyrrolo[2,3-b]pyridin~1~yl, 1,3-dihydro-

imidazo[4,5-bJpyridin-2-one-3-yl, 1,3-dihydro-benzoimidazol-2-one-1 -yl, 3-methyS-

1,3-dihydro-benzoimidazol-2-one-1~yl, 2,3-dihydro-indol-1-yi, 1,3-dihydro-indol-2-

one-1-yl, 2,3-dihydro-benzo[1,4]oxazin-4-yl, 4H-benzo[1,4]oxazin-3-one~4-yl, 3,4-

dihydro-2H-quinoiin-1-yl, 3,4-dihydro-1 H-quinolin-2-one-1-yl, 2,3-dihydro-1 H-

quinolin-4-one-1-yl, 2,3-dihydro-benzofuran-5-yl, 4H-benzo[1,4]oxazin-3-one-6-yl; 

B. S-methyMABJ-tetrahydro-pyrazolo^S-clpyridin-l-yl, 5-methyl-4,5,6,7-tetrahydro-

pyrazolo[4,3-c]pyridin-2-yl, 5~methy!-4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-3-yl, 

and 5-methyl-4,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-1-yl, 2-oxo-3H-oxazolo[4,5-

bjpyridin-3-yl, 4-fluoro-2-oxo-3H-benzooxazol-3-yl, 2,3-dioxo-1H-indol-1-yl, 4-methyl-
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2-oxo-3H-benzooxazol-3-yl, 3,3-difluoro-2-oxo-1,3-dihydro-indol-1-yl, 3,3-dimethyl-2-

oxo-1,3-dihydro-indoM-yl; 

or a salt thereof. 

10. A compound according to any one of claims 1 to 9, wherein R5 represents a group 

independently selected from any one of the following groups A, B, C, and D: 

A. 

\ 
N 

CI 

°< °<X) 
H / 

C. 

\ 
VN N 

N CO N 
N 

D. 

NK.-N .0 

or a salt thereof. 
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11. A compound according to ciaim 1 selected from the group consisting of: 

2-Benzoimidazol-1-yl-1-{4-[4-(1H-benzoimidazol-2-yi)-thiazo!-5-yl]-piperazin-1-yi}-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazoi-5-yi]-piperazin-1-yi}-2-(2-methyl-benzo!midazol-1-yl)-ethanone; 

1-(2-{4-[4-(1H-Benzoirnidazol-2-yi)-thiazol-5-yl]-piperazin-1-yi}-2-oxo-ethyi)-3-rnethyl-1,3-dihydro-benzoimidazol-

2-one; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazoi-5-yi]-piperazin-1-yl}-2-indol-1-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-y!)-thiazol-5-yl]-piperazin-1-yl}-2-(3-trifluoromethyl-pyrazot-1-yl)-ethanone; 

1 -{4-[4-(1 H-Benzoimidazo!-2-yi)-thiazol~5-y!]-piperazin-1 -yl}-2-(3-methyi-pyrazoi-1 -yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2-methyl-thiazol-4-yl)-ethanone: 

1-{4-[4-(1H~Benzoimidazol-2-yi)-thiazol-5-yl]-piperazin-1-y!}-2-(6-chloro-imidazo[1,2-b]pyridazin-2-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-(2-methyl-imidazo[1,2-a]pyridin-3-yi)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazo!-5-yi]-piperazin-1-yi}-2-(3,5-dimethyi-[1,2,4]triazol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yl]-piperazin-1-yl}-2-(2,4-dimethy!~thiazol-5-yl)-ethanone; 

1-{4-[4-(1 H-Benzoimidazo!-2-yi)-thiazol-5-yi]-piperazin-1-yl}-2-(5-methoxy-benzo[d]isoxazol-3-yl)-ethanone; 

1-{4-[4-(1 H-Benzoimidazol-2-yi)-thiazol-5-yI]-piperazin-1-yl}-2-(3,5-dimethyl-pyrazoi-1-yi)-ethanone; 

1-{4-[4-(1H-Benzoimidazo!-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazo!-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-pyrroio[2,3-b]pyridin-1-yl-ethanone; 

1-{(R)~4-[4-(1H-Benzoimidazol~2-yl)-thiazoi-5-yl]-2-methyl-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yf-ethanone; 

1-{(R)~4-[4-(1 H-Benzoimidazol-2-yi)-thiazoi-5-yi]-2-methyl-piperazin-1-yl)-2-imidazo[4,5-b]pyndin-3-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-thiazo!-5-yi]-2-ethyl-piperazin-1-yl}-2-pyrroio[2,3-b]pyridin-1-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yl]-2-methoxymethyi-piperazin-1-yl}-2-pyrroio[2,3-b]pyridin-1-yi-

ethanone; 

1-{(R)-4-[4-(1 H-Benzoimidazoi^-yO-thiazol-S-ySl^-methoxymethyl-piperazin-l-yl^-imidazo^^-blpyridin-S-yl-

ethanone; 

1-{(R)-4-[4-(4-Fiuoro-1H-benzoimidazol-2-yi)-thiazol-5-y!]-2-methyl-piperazin-1-yl}-2-pyrrolo[213-b3pyridin-1-yl-

ethanone; 

1-{(R)-2-Methyl-4-[4-(4-methyi-1H-benzoimidazoi-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-

ethanone; 

1-{{R)-4-[4-(6-Chloro-1H-benzoimidazol-2-yi)-thiazoi-5-yi]-2-methyl-pipefazin-1-yl}-2-pyrrolo[2,3-bjpyridin-1-yl-

ethanone; 

1-{(R)-4-[4-(6-tert-Butyi-1 H-benzoimidazol-2-yi)-thiazol-5-yi]-2-methyl-piperazin-1-yj}-2-pyrro!o[2,3-b]pyridin-1-yl-

ethanone; 

1-{(R)-4-[4-(5-Methanesuifony!-1H-benzoimidazol-2-yl)-thiazoi-5-y[]-2-methyl-piperazin-1-yl}-2-pyrrolo[2,3-
b]pyridin-1-yi-ethanone; 

1-{(R)-4"[4-(5-Chloro-6~fiuoro-1 H-benzoimidazol~2~yi)~thiazol~5-yl]~2~methy!-piperazin-1-y!}-2-pyrro!o[2,3-

bjpyridin-1 -yl-ethanone; 
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1-{(R)-4-[4-(5-Chloro-6-methyl-1H-benzoimidazol-2-yl)-thiazol-5-yl|-2-methyl-piperazin-1-yi}-2-pyrrolo[2,3-

b]pyridin-1-yl-ethanone; 

1-{(R)-4-[4-(4,5-DifSuoro-1H-benzoimidazo!-2-yl)-thiazoi-5-yi]-2-methyl-piperazin-1-yi}-2-pyrro!o[2,3-b]pyridin-1-

y!-ethanone; 
1-(2-{4-[4-(4-Chloro-1H-benzoimidazo!-2-yl)-thiazo!-5-yl]-piperazin-1-yl}-2-oxo-ethyl)-3-rnethyl-1,3-dihydro-

benzoimidazol-2-one; 
1-(2-{4-[4-(7-Methoxy-1 H-benzoimidazol-2-yi)-thiazo!-5-yl]-piperazin-1-yi}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazol-2-one; 

1-Methyl-3-(2-{4-[4-(5-methyl-1H-benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyl)-1,3-dihydro-

benzoimidazol-2-one; 
1-Methyi-3-(2-oxo-2-{4-[4-(5-trif!uoromethyl-1H-benzoimidazoi-2-yl)-thiazoi-5-yl]-piperazin-1-yl}-ethyl)-1,3-

dihydro-benzoimidazoi-2-one; 

1 -(2-{4-[4-(5-Methoxy-1 H-benzo!midazoi-2-yl)-thiazo!-5-yl]-piperazin-1 -yl}-2-oxo-ethyi)-3-methyl-1,3-dihydro-

benzoimidazol-2-one; 
1-(2-{4-[4-(6-Fluoro-1H-benzoimidazoi-2-y!)-thiazol-5-yi]-piperazin-1-yl}-2-oxo-ethyi)-3-methy!-1,3-dihydro-

benzoimidazoi-2-one; 

1-(2-{4-[4~(5,6-Dichloro-1 H-benzoimidazoI-2-yi)-thiazo!-5-yl]-piperazin-1-yi}-2-oxo-ethy!)-3-methy!-1,3-dihydro-

benzoimidazol-2-one; 
1-(2-{4-[4-(5,6-Dimethoxy-1 H-benzoimidazol-2-yi)-thiazol-5-yi]-piperazin-1-yl}-2-oxo-ethyl)-3-methyi-1,3-dihydro-

benzoimidazoi-2-one; 

1~(2-{4-[4-(6-ChiorQ-7-methyl-1H-benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yI}-2-oxo-ethy!)-3-methyM,3-

dihydro-benzoimidazol-2-orte; 

1-{4-[4-(1H-Benzoimidazoi-2-yi)-2-bromo-thiazol-5-yi]-piperazin-1-yi}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone; 

1-{4-[4-(1H-Benzoirnidazol-2-yl)-2-ethyl-thiazol-5-yl]-piperazin~1-yl}-2-pyrrolo|2,3-b]pyridin-1-y!-ethanone; 

1-{4-[4~(1 H-Benzoimidazol-2-yl)-2-methyi-thiazol-5-yi]-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazo!-2-yI)~2-phenyl-thiazol-5-yl]-piperazin-1-yl}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazo!-2-yl)-2-chloro-thiazol-5-yl]-piperazin-1-yl}-2-pyrro!o[2,3-b]pyridin-1-yl-ethanone; 

1-{4-[4-(1 H-Benzoimidazoi-2-yi)-2-(1-hydroxy-ethy!)-thiazoi-5-yl]-p!perazin-1-yi}-2-pyrrolo[2,3-b]pyridin-1-yi-

ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yj)-thiazol-5-yl]-[1,4]diazepan-1-y!}-2-pyrrolo[2,3-b]pyridin-1-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-yi)-thiazol-5-yi]-[1,4jdiazepan-1-yl}-2-imidazo[4,5-bjpyridin-3-yl-ethanone; 

1-{(S)-4-[4-(1H-Benzoimidazol~2-yl}4hiazol-5-yi]-2-methyi-piperazin-1-yl}~2~pyrrolo[2,3-b]pyndin-1-yl-ethanone; 

1-{(S)-4-[4-(1H-Benzoimidazol-2-yl)-thiazo!-5-yl]-2-methyl-piperazin-1-y!}-2-imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazof-5-yl]-piperidin-1-yi}-2-imidazo[4,5-b]pyridin-3-yi-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yl]-2-ethyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{(R)~4-[4-(1H-Benzo!midazol-2-y])-2-isopropy!-thiazol-5-yl]-2-methyi-piperazin-1-yl}-2-imidazo[4,5-b]pyridm-3-

yl-ethanone; 
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1-{(R)-4-[4-(lH-Benzoimidazol-2-yi)-2-trifiuoromethy!-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo{4!5-

b]pyridin-3-y!-ethanone; 
1-{4-[4-(1H-Benzoimidazo[-2-yi)-thiazol-5-yl]-piperazin-1-yl}-2-(4-methoxy-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazoi-5-yl]-piperazin-1-yl}-2-(5,6-dichloro-indoi-1-yl)-ethanone; 
1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yi}-2-(6-trifluoromethyl-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(5-fiuoro-indo!-1-yi)-ethanone; 

1-{4-[4-(1 H-Benzoimidazo!-2-yi)-thiazoI-5-yl]-piperazin-1-yi}-2-(6-fiuoro-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazoi-5-yl]-piperazin-1-yl}-2-(7-methyl-indol-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazol-5-yl]-piperazin-1-yi}-2-(2-methy!-indo!-1-yl)-ethanone; 

1-(2-{4-[4-(1H-Benzoimidazol-2-y!)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyl)-1H-indoie-3-carbonitnle; 

1-{4-[4-(1H-Benzoimidazo!-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(4-chloro-indol-1-yl)-ethanone; 

1 -(2-{4-[4-(1 H-Benzoimidazo!-2-yi)-thiazol-5-y!]-piperazin-1 -yi}-2-oxo-ethy!)-1 H-indoie-7-carbonitrile; 

1-{4-[4-(1 H-Benzoimidazol-2~yi)-thiazoi-5-y!j-piperazin-1-yl}-2-(5-ch!oro-6-methoxy-indol-1-yi)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazoi-5-yi3-piperazin-1-yi}-2-(5-fluoro-3-methyi-indoi-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-y!)-thiazoi-5-yl]-piperazin-1-yl}-2-(2-trifiuoromethy!-benzoimidazol-1~y!)-ethanone; 

1-{4-[4-(lH-Benzoimidazoi-2-yl)-thiazoi-5-yl]-piperazin-1-yi}-2-(6-chloro-pyrrolo[2,3-b]pyridin-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol~2-yi)-thiazol-5-yi]-piperazin-1-yl}-2-(2-methyl-pyrro!o[2,3-b]pyridin-1-y!)-ethanone; 

1-{4-[4-(1H-Benzoimidazo!-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-(3-methyl-pyrrolo[2,3-b]pyridin-1-y!)-ethanone; 
1-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyi)-1,3-dihydro-indoi-2-one; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazoi-5-yl]-piperazin-1-yi}-2-(6-methoxy-pyrrolo[2,3-b]pyridin-1-yl)-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazoi-5-yl]-piperazin-1-yi}-2-(6-methyl-pyrrolo[2,3-b]pyridin-1-yl)-ethanone; 

3-(2-{4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yi]-piperazin-1-yl}-2-oxo-ethyl)-1,3-dihydro-irnidazo[4,5-b]pyridin-2-

one; 
1-{(2St6R)4-[4-(5-Chloro-1H-benzoimidazol-2-yl)-thiazol-5-yi]-2,6-dimethyl-piperazin-1-yi}-2-imidazo[4l5-

b|pyridm-3-yl-e£hanone; 

1-{(R)-4-[4-(lH-Benzoimidazol-2-y!)-2-cyclopropyl-thiazol-5-yl]-2-methy!-piperazin-1-y!}-2-imidazo[4,5-b]pyridin-

3-yi-ethanone; 
1-Methyi-3-(2-oxo-2-{4-[4-(6-trifiuoromethoxy-lH-benzoimidazo!-2-yl)-thiazol-5-yI]-piperazin-1-yl}-ethyl)-1,3-

dihydro-benzoimidazol-2-one; 

2-(5-{4-[2-(3-MethyI-2-oxo-2!3-dihydro-benzoimidazol-1-yI)-acetyl]-piperazin-1-yi}-thiazoi-4-yl)-1H-

benzoimidazole-5-carbonitrile; 

1-(2-{4-[4-(6-Hydroxymethy!-1H-benzoimidazol-2-yl)-thiazol-5-yi]-piperazin-1-yi}-2-oxo-ethyl)-3-methyl-1,3-

dshydro-benzoimidazol-2-one; 

1-(2-{4-[4-(lH-Benzoimidazol-2-yi)-thiazoi-5-yi]-piperazin-1-yi}-2-oxo-ethyl)-3,4-dihydro-1H-quinolin-2-one; 

4-(2-{4-[4-(lH-BenzoimidazoI-2-yi)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyi)-4H-benzo[1,4]oxazin-3-one; 

1-{(1S^R*)-3-[4~(1H~Benzoimidazol-2-yl)-thiazo!-5-y[]-3,8-diaza-bicyclo[3,2.1]oct-8-yl}-2-imidazo[4,5-b]pyridin-

3-yi-ethanone; 
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1-{(R)-4-[4-(1H-Ben2oimidazoi-2-yl)-2-bromo-thiazol-5-yt]-2-methyi-piperazin-1-yi}-2-imjdazo[4,5-b]pyridin-3-yl-

ethanone; 
1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-o-tolyt-thiazo!-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 
1-{(R)-4-[4-(1H-BenzoimidazoS-2-yS)-2-(2-methoxy-phenyS)-thiazol-5-yS]-2-methyl-piperazin-1-yS}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone; 
1-{(R)-4-[4-(6-Chloro-lH-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyi-piperazin-1-yi}-2-imidazo[4,5-b]pyridin-3-yl-

ethanone; 
3-(2-{(R)4-[4-(5-Chloro4H-benzoimidazol-2-yi)-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-oxo-ethyl)-3H-

benzooxazol-2-one; 
2-lmidazo[4,5-b]pyridin-3-yl-1-{(R)-2-methyl-4-[4-(5-methy[-1H-benzoimidazol-2-yi)-thiazoi-5-yl]-piperazin-1-y!}-

ethanone; 
1-{(R)-4-[4-(5-tert-Butyl-1H-benzoim!dazol-2-yl)-thiazol-5-yi]-2-methy!-piperazin-1~yl}-2-imidazo[4,5-b]pyridin-3-

yl-ethanone; 
1-{(R)4-[4-(5-Chloro-6-methyl-1H-benzoimidazol-2-yl)-thiazol-5-y!]-2-methyi-piperazin-1-y!}-2-imidazo[4,5-

bjpyridin-S-yl-ethanone; 
2-imidazo[4,5-b}pyridin-3-yl-1-{(R)-4-[4-(6-isopropyl-1H-benzoimidazoi-2-yi)-thiazol-5-yl]-2-methyi-piperazin-1-

yl}-ethanone; 
1-{(R)4-[4-(5-Chloro-6-fluoro-1H-benzoimidazol-2-yi)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yl-ethanone; 
1-{(R)-4-[4-(4,5-Difluoro-1H-benzoimidazoi-2-yi)-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-

yi-ethanone; 
1-{(R)4-[4-(5,6-Dif]uoro-1H-benzoimidazol-2-yl}-thiazoS-5-yi3-2-methy!-piperazin-1-yl}-2-imidazo[4,5-b]pyfidin-3-

yl-ethanone; 
2-lmidazo[4,5-b]pyridin-3-yl-1-{(R)-2-methyi-4-[4-(5-trifluoromethyl-1H-benzoiniidazoi-2-yl)-th)azol-5-y!]-

piperazin-1 -yi}-ethanone; 

1-{(R)4-[4-(5-Chloro-6-trifiuoromethy!-1H-benzoimidazol-2-yl)-thiazoi-5-yi]-2-methyl~piperazin-1-yi}-2-

imidazo[4,5-b]pyridin-3-yl-ethanone; 
1-{(R)-4-[4-(5-Chioro-4-methyi-1H-benzoimidazol-2-y!)-thiazoi-5-yi3-2-methyi-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yi-ethanone; 
2-lmidazo[4,5-b3pyridi!v3-yM-{(R)~2-methyl4-[4-(4-£rif!uoromethyl-1H-benzoimidazol-2-yl)-thiazol-5-yi]-

piperazin-1-yl}-ethanone; 

1-{(R)-4-[4-(5-FSuoro-lH-benzoimidazol-2-yi)4hiazo!-5-yS]-2-methyi-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yi-

ethanone; 
1-{(R)-4-[4-(4-Fluoro-lH-benzoimidazol-2-yl)-thiazol-5-yl]-2-methyl-p!perazin-1-yi}-2-imidazo(4,5-b3pyridin-3-yl-

ethanone; 
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2-lmidazo[4,5-b]pyridin-3-yl-1-{(R)-2-methy]-4-[4-(1-methyi-1H-berizoiinidazol-2-yl)-thiazol-5-y!]-piperazin-1-yi}-

ethanone; 
1-{(R)4-[4-(6-Ethyt-1H-benzoimidazol-2-yl)-thiazol-5-y!]-2-methyl-piperazin-1-yi}-2-imidazo[4!5-b3pyridin-3-y!-

ethanone; 
2-lmidazo[4,5-b]pyridm-3-yl-1-{(R)-2-methyl4-[4-(6-phenyi-1H-benzoimidazol-2-yi)-thiazol-5-yl]-piperazin-1-yl}-

ethanone; 
1-[2-(4-{4-[5-(2-Hydroxy-ethoxy)-1H-benzoimidazol-2-yi]-thiazoi~5-yi}-piperazin-1-yi)-2-oxo-ethyi]-3-methyl-1,3-

dihydro-benzoimidazol-2-one; 

1-[2-(4-{4-[5-(2-Methoxy-ethoxy)-1H-benzoimidazol-2-yi]-thiazol-5-yi}-piperazin-1-yl)-2-oxo-ethyl]-3-methyl-1l3-

dihydro-benzoimidazol-2-one; 

1-(2-{(R)-4'[4-(1H-Benzoimidazol-2-y!)-2-trif!uoromethyi-thiazoi-5-yi]-2-methyl-piperazin-1-yf}-2-oxo-ethyl)-1,3-

dihydro-indoi-2-one; 

3-(2-{(R)4'[4-(1H-Benzoimidazol-2-yi)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl]-2-oxo-ethyi)-1,3-
dihydro-imidazo[4,5-b]pyridm-2-one; 

1-{4-[4-(1H-Benzoimidazoi-2-yi)-thiazoi-5-y!]-piperazin-1-yl}-2-(3,4-dihydro-2H<juinolin-1-yl)-ethanone; 

1-{4_[4-(1 H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-(2,3-dihydro-benzo[1,4]oxazin4-yi)-ethanone; 

1-(2-{4-[4-(1H-Benzoimidazo!-2-yl)-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyl)-2,3-d!hydro-1H-quinolin4-one; 

1-{4-(4-(1H-Benzoimidazol-2-yl)-thiazo!-5-yl]-piperazin-1~yl}-2-(7-fluoro-indol-1-yi)-ethanone; 
1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yi]-piperazin-1-yl}-2-indazol-1-yl-ethanone; 

1-{4-[4-(1H-Benzoimidazoi-2-yl)-thiazol-5-yl]-piperazin-1-y!}-2-pyridin-3-yi-ethanone; 

1-{4-[4-(1H-Benzoimidazol-2-yi)-thiazoi-5-yi]-piperazin-1-yl}-2-(2-fiuoro4-methoxy-phenyl)-ethanone; 

1-(2-{4-[4-(4-Hydroxy-1H-benzoimidazo!-2-yi}-thiazol-5-yl]-piperazin-1-yl}-2-oxo-ethyl)-3-methyl-1,3-dihydro-

benzoimidazoi-2-one; 
1-{(R)4-[4*(1H-Benzoimidazol-2-yl)-2-oxetan-3-yi-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-imidazo[4,5-b]pyridin-

3-yl-ethanone; 

12. A compound according to claim 1 selected from the group consisting of: 
1-{(R)~4-[4-(1 H-Benzoimidazol-2-yi)-2-ethyl-thiazo!-5-yl]-2-methyi-piperazin-1-yi>-2-imidazo[4t5-b}pyridin-3-yl-

ethanone; 
1-{(R)4-[4'(5-Chloro-1H-benzoimidazol-2-yi)-2-trifIuoromethyl-thiazol-5-y(]-2-methyl-piperazin-1-yl}-2~ 

imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{(R)4-[4'(1H-Benzoimidazol-2-yl)-2-(2-fluoro-phenyl)-thiazol-5-yi]-2-methyi-piperazin-1-yl}-2-imidazo[4,5-

b]pyridin-3-yi-ethanone; 

1-{(R)-4-[4'(1H-Benzoimidazol-2-yl)-2-m-tolyi-thiazo!-5-yi]-2-methyi-piperazin-1-yl}-2-imidazo[4,5-bjpyridin-3-yl-

ethanone; 
1-{(R)4-[4'(1H-Benzoimidazol-2-yl)-2-p-tolyl-thiazol-5-yl]-2-methy!-piperazin-1-yi}-2-!midazo[4l5-b]pyridin-3-yl-

ethanone; 
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1-(2-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-thiazol-5-yl]-2-methyi-piperazin-1-yl}-2-oxo-ethyl)-3,3-dimethyl-1,3-
dihydro-indol-2-one; 
3-(2-{(R)4-[4-(1H-Benzoimidazoi-2-yi)-thiazo!-5-yl]-2-methyl-piperazin-1-yi}-2-oxo-ethyi)4-methyl-3H-
benzooxazo!-2-one; 
3-(2-{(R)-4-[4-(1H-Benzoimidazol-2-yl)~ihiazol-5-y!]-2-methyl-piperazin-1-yl}-2-oxo-ethy!)4-fluoro-3H-
benzooxazoi-2-one; 
1-{(R)4-[4-(5,6-Dimethoxy-1H-benzoimidazol-2-yl}-thiazoi-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4l5-b]pyrid!n-
3-y!-ethanone; 
1-{(R)4-[4-(1H-BenzoimidazoI-2-y!)-thiazol-5-yi]-2-methy!-piperazin-l-yl}-2-(2-hydroxymethyl-pyrroto(2,3-
b]pyridin-1-yl)-ethanone; 
1-{(R)-4-[4-(6-Hydroxymefhyi-1H-benzoimidazoi-2-y!)-2-trifiuoromethyi-thiazoi-5-yi]-2-methyl-piperazin-1-yi}-2-
imidazo[4,5-b]pyridin-3-yi-ethanone; 
1-{(R)4-[4-(5l6-Dimethoxy-1H-benzoimidazoi-2-yl)-2-trifiuoromethyi-thiazol-5-yi]-2-methyi-piperazin-1-yl}-2-
imidazo[4,5-b]pyridin-3-yi-ethanone; 
1-{4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-y!]-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yi-
ethanone; 
3-{4-(1H-Benzoimidazol-2-yl)-5-[(R)-3-methyl4-(2-pyrroio[2,3-b]pyridin-1-yi-acetyl)-piperazfn-t-yi]-thiazol-2-yl}-
propionic acid; 
3-(2-{(R)4-[4-(1H-Benzoimidazo!-2-yi)-thiazoi-5-yi]-2-methyi-piperazin-1-yi}-2-oxo-ethyi)-3H-oxazoio[4,5-
b]pyridin-2-one; 
4-(2-{(R)4-[4-(1H-Benzoimidazoi-2-yi)-thiazoi-5-yi]-2-methyl-piperazin-1-yl}-2-oxo-ethy!)4H-oxazo!o[4,5-
b]pyridin-2-one; 
1-{(R)4-[4-(6-Cyciopropyl-1H-benzoimidazo!-2-yi)-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-imidazo[4,5-b]pyridin-
3-yi-ethanone; 
1-{(R}4-[4-(1H"Benzoimidazoi-2-y!)-thiazol-5-yi]-2-methyl-piperazin4-yi}-2-(4-phenyl-[1,2,3|triazo!-1-yl)-
ethanone; 
1-{(R)-4-[4-(6-Hydroxymethyl-1H-benzoimidazol~2-yi)-thiazo!-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-
b]pyridin-3-yi-ethanone; 
1 -{(R}4-[4-(1 H-Benzoimidazoi-2-y))-thiazol-5-yi]-2-methyl-piperazin-1 -yi}-2-(2-[1,2,3]triazol-2-yS-phenyl)-
ethanone; 
1-(2-{(R)-4-[4-(1H-Benzoimidazo!-2-yl)-thiazol-5-y!]-2-methyl-piperazin-1-yl}-2-oxo-ethy!)-1H-indole-2,3-dione; 
2-Benzoimidazoi-1-yi-1-{(R)4-[4-(1H-benzoimidazol-2-yi)-2-trifluoromethyi-thiazoi-5-yl]-2-methyl-piperazin-1-yl}-
ethanone; 
1-{(R)-4-[4-(1H-Benzoimidazoi-2-yi)-2-trifiuoromethyl-thiazoi-5-yl]-2-methyl-piperaz!n-1-yi}-2-pyrazoi-1-yi-
ethanone; 
1-{(R)4-[4-(1H-Benzoimidazoi-2-yi)-2-trifiuoromethyi-thiazoi-5-yj]-2-methyl-piperazin-1-y!}-2-(3-methy!-pyrazoi-
1-y!)-ethanone; 
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1-{(R)4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyi-thiazol-5-yll-2-methyl-piperazin-1-yl}-2-(4-chloro-pyrazo!-1-
yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifiuoromethyi-thiazol-5-yi]-2-methyl-piperazin-1-yl}-2-(5-methyl-pyrazol-

1-yi)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyi-thiazol-5-yl]-2-methyi-piperazin-1-yl}-2-(3-phenyi-pyrazoi-
1-y!)~ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazo!-2-yj)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1~yl}-2~(3,5-dimethyi-

[1,2,4]triazol-1 -yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2~yl}-2-trifluoromethy!-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-(2-[1,2,33triazo!-2-
yl-phenyl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-2-trifiuoromethyMhi'azoi-5-yl]-2-methyl-piperazin-1-yi}-2-{3-[1,2,33tnazo!-2-
yl-phenyl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yl)-2-hydroxymethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-imidazo[4,5-
b]pyridin-3-yl-ethanone; 

1-{(R)-4-[4-(5-Acetyl-1H-benzoimidazol-2-yi)-2-trifiuoromethyi-thiazoi-5-yl]-2-methyi-piperazin-1-yl}-2-
imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazo!-2-yl)-2-trifluoromethyl-thiazoi-5-ylj-2-methyi-piperazin-1-yi}-2-quinoiin-8-yl-

ethanone; 

1-{(R)-4-{4-[5-(1-Hydroxy-ethyi)-1H-benzoimidazol-2-yl]-2-tnfluoromethyi-thsazol-5-yi}-2-methyl-piperazin-1-yl)-2-

imidazo[4,5-b]pyridin-3-yl-ethanone; 

1-{(R)4-[4-(1H-Benzoimidazo!-2-yl)-2-trifiuoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-{4-phenyl-

[1,2,3]triazoi-1-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-dimethylaminomethyi-thiazoi-5-yl]-2-methyl-piperazin-1-yi}-2-imidazo[4,5-
bjpyridin-3-yi-ethanone; 

1-{(R)4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethy!-thiazoi-5-yl]-2-methyi-piperazin-1-yl}-2-pyrazolo[3,4-

b]pyridin-2-y!-ethanone; 

1-{{R)-4-[4-(1H-Benzoimidazoi-2-yi)-2-trifluoromethy!-thiazol-5-yl3-2-methyl-piperazin-1-yi}-2-(2-pyrazoi-1-yl-
phenyi)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trif!uoromethyl-thiazol-5-yl]-2-methyi-piperazin-1-yl}-2-(5-phenyl-pyrazol-
1-yi)-ethanone; 

1-(2-{(R)-4-[4-(1H-Benzo!midazol-2-yl)~thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-oxo-ethyl)-3,3-difluoro-1l3-
dihydro-indot-2-one; 

2-{5-[(R)4-(2-imidazo[4>b]pyridin-3-yl-acetyi)-3-methyl-piperazin-1-yl]-2-trif!uoromethyl-thiazol4-yl}-1H-
benzoimidazole-5-carboxylic acid methyl ester; 

1-{(R)4-[4-(1H-Benzoimidazoi-2-yl}-24rifluoromethykhiazol-5-yl]-2-methyl-piperazin-1-yl}-2-iiTiidazo[4,5-

c] pyridin-1-yl-ethanone; 
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2-lmidazo[4,5-b]pyridin-3-yM-((R)-4-{4-[5-{2-methoxy-ethoxy)-1H-benzoimidazol-2-yl]-2-trifluoromethyl-thiazo(-

5-yl}-2-methyl-piperazsn-1-yf)-ethanone; 

1-((R)-4-{4-[5-(2-Hydroxy-ethoxy)-1H-benzoimidazol-2-yi]-2-trifiuoromethyi-thiazol-5-yl}-2-methyi-piperazin-1-yl)-

2-imidazo[4,5-b]pyridin-3-yi-ethanone; 

1-((R)-4-{4-[5-(1-Hydroxy-oyclopropyl)-1H-benzoimidazol~2-yi]-2-trifiuoromethy!-thiazol-5-yl}-2-methyl-piperazin-

1-yl)-2-imidazo[4,5-b]pyridin-3-yi-ethanone; 

1-(2-{(R}4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyl-thiazoi-5-yl]-2-methyl-piperazin-1-yi}-2-oxo-ethyl)-3,3-

difluoro-1,3-dihydro-indol-2-one; 

1-{(R)-4-[4-(1H'Benzoimidazoi-2-yl)-2-trifluoromethyl-thiazoi-5-yi3-2-methyi-piperazin-
[1,2,4]triazol-1 -yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoim!dazol~2-yl)-2-trifiuoromethyl-thiazol~5-yi]-2-methy[-piperazin-

1-y!)-ethanone; 

1-{(R)-4-[4-(1H'Benzoimidazol-2-yi)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-

pyrazol-1-yl)-ethanone; 

1-{(R)-4-[4-(1H'Benzoimidazoi-2-y!)-2-trifluoromethyi-thiazoi-5-yl]-2-methyl-piperazin-

pyrazol-1 -yJ)-ethanone; 

1-{(R)-4-[4-(1H'Benzoimidazol-2-yi)-2-trifluoromethyl-thiazol-5-yl]-2-methyl-piperazin-

ethanone; 
1-{(R)4-[4-(1H'Benzoimidazol-2-y!)-2-trif!uoromethyi-thiazol-5-yi]-2-methyl-piperazin-

piperazin-1-yl)-pheny)]-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yi)-2-trifluoromethyi-th!azo!-5-yl]-2-methyl-piperazin-

[1,3,4]oxadiazo!-2-yi)-ethanone; 
1~{(R)-4-[4-(1 H-Benzoimidazoi-2-yl)-2-tnfluorornethy!-thiazol-5-yf3-2-methyl-piperazin~ 

[1,3,4]oxadiazoi-2-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazoi-2-yi)-2-trifiuoromethyl-thiazol-5-y!]-2-methyl-piperazin-

ethanone; 

1-(2-{(R)-4-[4-(1H-Benzoimidazol-2-y!)-2-trif!uoromethyi-thiazol-5-yl]-2-methyl-piperazin-1~yl}-2-oxo-ethyI)-1H-
pyrazole-3-carboxylic acid methyi ester; 

1-((R)-2-Methyl4-{4-[6-(4-methyl-piperazin-1-yl)-1H-benzoimidazol-2-yl]~2-trifluoromethyi-thiazo!-5~yl}-piperazin-
1 -yi)-2-pyrazol-1 -yl-ethanone; 

1-{(R)-4-[4-(6-Dimethyiamino-1H-benzoimidazo!-2-yl}-2-trifluoromethyl-thiazol-5-yl]-2-methyi-piperazin-1-yi}-2-
pyrazoi-1-yl-ethanone; 

2-imidazo[4i5-b]pyhdin~3-yi-1-{(R)4-[4-(3H-imidazo[4,5-b3pyridin-2-yi)-2-trifiuoromethyl-thiazol-5~y!]-2-methyi-

piperazin-1-y!}-ethanone; 

1-{(R)-2-Methyl-4-[4-(1-methyI-1H-benzoimidazol-2-y!)-2-trifluoromethy!-thiazo]-5-yl]-piperazin-1-yl}-2-pyrazol-1-

yi-ethanone; 

1-yi}-2-(3-bromo-

1 -yl}-2-(4-methyi-pyrazol-

1-yi}-2-(3,5-dimethyi-

1~yl}-2~(3~trifiuoromethyl-

1 -y!}-2-[1,2,4]triazol-1 -yl-

1-yi}-2-[2-(4-methyi-

1-yi}-2-(5-methyl-

1-yi}-2-(5-phenyl-

1-yl}-2-[1 t2,3Jtriazol-2-yf-
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1-((R)-4-{4-[1-(2-Methoxy-ethyl)-1H-benzoimidazol-2-yi]-2-trifluoromethyl-thiazol-5-yi}-2-methyl-piperazin-1-yi)-2-

pyrazo!-1 -yl-ethanone; 
2-lmidazo[4,5-b3pyridin-3-yl-1-{(R)-4-[4-(3H-imidazo[4,5-c]pyridin-2-yl)-2-trif!uoromethy!-thiazol-5~yi]-2-methy!-

piperazin-1 -yl}-ethanone; 
2-lmidazo[4,5-b]pyridin-3-y!-1-{(R)-2-methy!-4-[4-(9H-purin-8-yl)-2-trifluoromethyi-thiazo!-5-yl]-piperazin-1-yl}-

ethanone; 
1-{(R)-4-[4-(1H-Benzoimidazoi-2-yt)-2-triftuoromethyl-thiazot-5-yt]-2-methy!-piperazin-1-yl}-2-(6-methyt-pyridin-3-

yl)-ethanone; 

1~{(R)~4~[4-(1H-Benzoimidazoi-2-y!)-2-trifluoromethyl-thiazol-5-yl]-2-methy!-piperazin-1-y!}-2-(2,6-dimethyl-

pyridin-4-yl)-ethanone; 

1-{(R)-4-[4-(1 H-Benzoimidazo!-2-yl)-2-tnfluoromethy!-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(5-methyl-4,5,6l7-

tetrahydro-imidazo[4,5-c]pyridin-1-yi)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl}-2-trifIuoromethyl-thiazoi-5-yi]-2-methyl-piperazin-1~yl}-2~(4-

dimethylaminomethyi-3-methyl-pyrazoi-1-yl)-ethanone; 

1-{(R)-2-Methyl-4-[4-(6-piperidin-1-ylmethyi-1H-benzoimidazoi-2-yl)-2-trffluoromethyi-thiazol-5-yi3-piperazin-1-yi}-

2-pyrazol-1 -yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trif!uoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(5-methyl-

[1,2,4]triazol-1 -yl)-ethanone; 
1-{{R)-4-(4-(1H-Benzoimidazol-2-yl)-2-trifiuoromethy!-thiazol-5-yl]-2-methyi-piperazin-1-yi}-2-(3-methyl-

[1,2,4]triazoi-1 -yl)-ethanone; 

1-{(R)-4-[4-(6-Dimethylaminomethyi-1H-benzoimidazol-2-yl)-2-trifluoromethyl-thiazol-5-yl3-2-methyi-piperazin-1-

yl}-2~pyrazol-1 -yf-etha none; 

1-((R)-4-{4-[6-{3-Methoxy-pyrroiidin-1-yImethyl)-1H-benzoimidazol-2-yl]-2-trifluoromethyi-thiazol-5-yl}-2-methyi-

piperazin-1 -y I )-2- py razol -1 -yl-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifiuoromethyi-thiazol-5-yl]-2-methy!-piperazin-1-y!}-2-(4,6-dimethyl-

pyridin-2-yl)-ethanone; 

1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-thiazoi-5-yl]-2-dimethyiaminomethyl-piperazin-1-yl}-2-!midazo[4,5-b]pyridin-

3-yl-ethanone; 

2-(3,5-Dimethyi-[1,2!4]triazoi-1-yi)-1-((R)-2-methyl-4-{4-[6-(1-methy!-piperidin-4-yl)-1H-benzoimidazoi-2-yl]-2-

trifiuoromethyl-thiazol-5-yl}-piperazin-1-yl)-ethanone; 

2-(3,5-Dimethyl-[1I2,4]thazoi-1-yi)-1-((R)-2-methyi-4-{4-[6-(tetrahydro-pyran-4-yi)-1H-benzoimidazol-2-yl]-2-

trifiuoromethyi-thiazol-5-yi}-piperazin-1-y!)-ethanone; 

1-((R)-4-{4-[5-(2-Amino-ethyl)-1H-benzoimidazoi-2-yi]-2-trifluoromethyl-thiazol-5-yl}-2-methyl-piperazin-1-y!)-2-

(3,5-dimethyl-[1,2,43triazo!-1-yl)-ethanone; 
1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyi-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-(4-piperidin-4-yl-

pyrazol-1-yl)-ethanone; 
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1-{(R)-4-[4-(1H-Benzoimidazo!-2-yl}-2-trifluoromethyi-thiazol-5-yl]-2-methyl-piperazin-1-yl}-2-[4-(1-methyl-
piperidin-4-yi)-pyrazol-1-yl]-ethanone; 
1-{(R)-4-[4-(1 H-Benzo(midazoi-2-yi)-2~trifluoromethyt-thiazol-5-yl]-2-methyl~piperazin-1~yl}-2-(5-methyI-4,5,6,7-
tetrahydro-imidazo[4,5-c]pyridin-3-yl)-ethanone; 
2-(3,5-Dimethyl-[1,2,4|triazol-1-yl)-1-((R)-2-methyl-4-{4-[6-(2-pyrrolidin-1-yl-ethyl)-1H-benzoimidazol-2-yl]-2-
trifluoromethyi-thiazol-5-yi}-piperaziri-1-yl}-ethanone; 
1-{(R)-4-[4-(1H-Benzoimidazol-2~yl)-2-trif!uoromethyl-thiazoJ-5-y!]-2-methy!-piperazin-1~yi}~2~(5-methyl-4,5,6,7-
tetrahydro-pyrazolo[4,3-c]pyridin~2-yl)-ethanone; 
1-{(R)-4-[4-(1 H-BenzoimidazoI-2-y!)-2-trifluoromethyi-thiazo!-5-yl]~2-methyi~piperazin-1-y!}-2-(5-methyl-4,5,6,7-
tetrahydro-pyrazolo[4,3-c]pyridin-1-yi)-ethanone; 
1-{(R)-4-[4-(1H-Benzoimidazol-2-y!)"2-trifluoromethyl-thiazol-5-yl]-2-methyf-piperazin"1-ylJ-2-(1,4,6,7-tetrahydro-
pyrazolo[4,3-c]pyridin-5-yl)-ethanone; 
1-{(R)-4-[4-{1H-Benzoimjdazol-2-yl)-2-tnfluoromethyl-thiazol-5-yI]-2-dimethy!aminomethyl-piperazin-1-yl}-2-(3,5-
dimethyi-(1,2,4]triazoi-1-yi)-ethanone; 
1-{(R)-4-[4-(1H-Benzoimidazol-2-yl)-2-trifluoromethyi-thiazol-5-yi]-2-methyl-piperazin-1-y!}-2-(4-
dimethy!aminomethyl-3,5-dimethyl-pyrazo!-1-yf)-ethanone; 
1-{(R)-4-[4-(1 H-Benzoimidazo!~2~yl)-2-trifluoromethyl-thiazol-5-yl]-2-dimethylaminomethyl~piperazin-1-yt}-2-
imidazo[4,5-b]pyridin-3-yl-ethanone; 
1-{(R)-4~[4-(1 H~Benzoimidazol-2-yi)-2-trifiuoromethyl-thiazo!-5-y!]-2-methyl-piperazin-1-yl}-2"(3-
dimethylaminomethyl-5-methyl-[1,2,4]triazoi-1-yi)-ethanone; 
2-(3,5-Dirnethyl-[1 t2)4]triazol-1~yl)~1-{(R)-2-methyi-4-[4-(5-trifluoromethoxy~1 H-benzoimidazol-2-y!)-2-
trifluoromethyl-thiazol-5-yi]-piperazin-1-yl}-ethanone; 
2-(3,5-Dimethyl-[1,2,4]triazof-1-yl)-1-{(R)-2-methyl-4-[4-(6-morpholin4-yl-1H-benzoimidazol-2-yl}-2-
trifluoromethyl-thiazol-5-yl]-piperazin-1-yi}-ethanone; 
1-((R)-4-{4-[6-(Azetidin-3-y!oxy)-1H-benzoimidazol-2-yl3-2-trifluoromethyl-thiazol-5-yl}-2-methyl-piperazin-1-y!)-2-
(3,5-dimethyl-[1,2,4]triazol-1 -y!)-ethanone; 
2-(3t5-Dimethyl-[1,2,4]triazol-1-yl)-1-{(R)-2-methyl-4-[4-(6-piperidin-4-yl-1H-benzoimidazol-2-yl)-2-
tnfluoromethyi-thiazol-5-yl]"piperazin-1-y[}~ethanone; 
2-(3,5-Dimethyi-[1,2J4|triazoi-1-yi)-1-{(R}-2-methyl4-[4-(6-[1,2,4]triazol-1-yi-1H-benzoimidazol-2-yl)-2-
trifluoromethyl-thiazol-5-ylJ-piperazin-1-yl}-ethanone; 
1~[2"(5-{(R)~4~[2-(3,5-Dimethy!-[1,2,43triazol-1-yl)~acetyl]~3-methyl-piperazin-1-yl}-2-trrf!uoromethyl-thiazo!4-yi)-
3H-benzoimidazoi-5-yl]-pyrrolidin-2-one; 
1-{(S)4-[4-(1H-Benzoimidazol-2-yl)-2-tdfluoromethyl-thiazol-5-yl]-2-methyl-piperazin-1-yi}-2-(3,5-cSimethy!-
[1,2,4]triazol-1 -yi)-ethanone; 
2-(3,5-Dimethyi-[1,2l4]triazol-1-y!)-1-((R)-2-methyl-4-{4-[6-(5-methyl-[1,2,4]oxaciiazol-3-yl)-1H-benzoimidazo!-2-
yl]-2-trifiuoromethyl-thiazol-5-yl}-piperazin-1-yi)-ethanone; 
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2-(3,5-Dimethyl-[1I2,4]triazol-1-yl)-1-{(R)-4-[4-{4-f!uoro-1H-ben2oimidazol-2-yl}-2-trifluoromethyl-thiazol-5-yl]-2-

methyl-piperazin-1 -yij-ethanone; 

1-{(R)4-[4-(4,5-Difluoro-1H-benzoimidazoi-2-yl)-2-trifluoromethyKhiazoi-5-yl]-2-methyl-piperazsn-1-yI}-2-(3,5-

dimethyl-[1,2,4]triazoi-1 -yl)-ethanone; and 

5 2-{3,5-Dimethyi~[1,2l43triazol~1-yi)-1-{(R)-2-methyl-4-[2-trifiuoromethyl-4-(4-trif]uoromethyi-1H-benzoimidazol-2-

yl)-thiazol-5-yi]-piperazin-1-y!}-ethanone; 

or a salt of such a compound. 

13. A pharmaceutical composition comprising, as active principle, a compound of Formula 

(I) according to claim 1 or 12; or a pharmaceutically acceptable salt thereof, and at least 

10 one therapeutically inert excipient. 

14. A compound according to claim 1 or 12, or a pharmaceutically acceptable salt thereof, 

for use as a medicament. 

15. A compound according to claim 1 or 12, or a pharmaceutically acceptable salt thereof, 

for use in the prevention or treatment of a disease selected from the group consisting of 

15 autoimmune disorders, inflammatory diseases, infectious diseases, transplant rejection, 

fibrosis, neurodegenerative disorders and cancer. 

16. Use of a compound according to claim 1 or 12, or a pharmaceutically acceptable salt 

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

selected from the group consisting of autoimmune disorders, inflammatory diseases, 

20 infectious diseases, transplant rejection, fibrosis, neurodegenerative disorders and cancer. 


