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METHODS OF TREATING DISEASES CHARACTERISED BY VASOCONSTRICTION 

Field of the Invention 

5 The present invention relates to the use of compounds that are inhibitors of the enzyme 

microsomal prostaglandin E2 synthase-1 (mPGES-1) in the treatment of diseases and 

disorders characterised by vasoconstriction, and to methods of treatment of such diseases 

and disorders based upon such a use. In particular, the present invention relates to the 

treatment of diseases and disorders characterised by vasoconstriction associated with 

10 inflammation.  

Background of the Invention 

The listing or discussion of an apparently prior-published document in this specification 

15 should not necessarily be taken as an acknowledgement that the document is part of the 

state of the art or is common general knowledge.  

There are numerous diseases and disorders that are characterised by (i.e. have as a 

causative component) a narrowing of the blood vessels resulting from contraction of the 

20 muscular wall of those vessels, in particular the large arteries and small arterioles, which 

is known as vasoconstriction. Such vessels may be more prone to contract via 

contractions of activated or hyper excitable smooth muscles surrounding the vessels or by 

processes of inflammation, causing oedema in the vessel walls and eventually fibrosis that 

renders the vessels and surrounding tissues stiffer.  

25 

Such conditions may be the direct result of the effects of the narrowing of the blood vessels 

or may be indirectly related through the effect of such narrowing on the operation of other 

bodily processes. For example, vasoconstriction in the small blood vessels may lead to a 

loss of blood circulation to the extremities, whereas vasoconstriction in the lung 

30 vasculature may lead to increased stress on the circulatory system resulting in pulmonary 

arterial hypertension.  

Vasoconstriction itself may be triggered by a number of factors, including inflammatory 

conditions, notable among which is the systemic autoimmune disease scleroderma, which 

35 manifests itself as a hardening of the skin, characterised by initial inflammation followed 

by fibrosis and thickening and which, in its more severe form, may also affect internal 

organs (such as the lung tissue and pulmonary circulation). This type of blood vessel 

1
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narrowing is very different to that observed in atherosclerosis, which results from a 

thickening of the arterial wall as a result of invasion and accumulation of white blood cells, 

proliferation of intimal smooth muscle cell and lipid deposits, thus restricting blood flow 

through the formation of fibrous fatty plaques.  

5 

Conditions such as those associated with scleroderma (and therefore characterised by 

vasocontraction) have been treated with nonsteroidal anti-inflammatory drugs (NSAIDs) 

with the intention of treating the underlying inflammation. However, such NSAIDs have 

been found to have secondary effects which may serve to prolong or worsen the degree 

10 of vasoconstriction.  

NSAIDs are amongst the world's most used and recognisable medications with billions of 

doses prescribed each year to treat inflammation, pain and fever. NSAIDs include 

traditional forms, such as ibuprofen and diclofenac, as well as selective inhibitors of COX

15 2, such as celecoxib (CelebrexTM ).  

NSAIDs and COX-2 inhibitors reduce inflammation through inhibition of one or both 

isoforms of COX enzymes. The cyclooxygenase (COX) enzyme exists in two forms; one 

that is constitutively expressed in many cells and tissues (COX-1) and one that in most 

20 cells and tissues is induced by pro-inflammatory stimuli, such as cytokines, during an 

inflammatory response (COX-2).  

COXs metabolise arachidonic acid to the unstable intermediate prostaglandin H2 (PGH 2), 

which is further metabolized to other prostaglandins including PGE2, PGF 2a, PGD 2, 

25 prostacyclin and thromboxane A2. These arachidonic acid metabolites are known to have 

pronounced physiological and pathophysiological activity including pro-inflammatory 

effects. PGE2 in particular is known to be a strong pro-inflammatory mediator, and is also 

known to induce fever, inflammation and pain. Consequently, numerous drugs were 

developed with a view to inhibiting the formation of PGE2, predominantly by inhibition of 

30 COX-1 and/or COX-2.  

Recently, concerns over cardiovascular side effects associated with the use of these drugs 

has resulted in a series of regulatory events including (i) the withdrawal of the blockbuster 

drug Vioxx in 2004, (ii) the introduction of'black box'warnings on some NSAIDs from 2005 

35 and on all drugs in this class since 2015, (iii) the withdrawal of Onsenal (celecoxib) for the 

prevention of cancer in 2011 and (iv) the reclassification of the over-the-counter medication 

diclofenac as prescription only in 2015 (UK). Now the fear of cardiovascular events caused 

2
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by NSAIDs has become a public health issue resulting in the cautious prescribing of COX

2 selective drugs in favor of older style medication which are more toxic to the gut and a 

failure to realize the full clinical potential of NSAIDs in the prevention of cancer 

(Scarpignato, C. et al., BMC Med., 13, 55 (2015); Garcia Rodriguez, L. A., et aL, Recent 

5 Results Cancer Res., 191, 67-93 (2013)).  

Moreover, the inhibition of COXs has the disadvantage that it results in the reduction of 

the formation of all metabolites downstream of PGH2, some of which are known to have 

beneficial properties. For example, it has been shown that there is alink between inhibition 

10 of COX-2 and the endothelial nitric oxide synthase (eNOS) (Ahmetaj-Shala, B. et al., 

Circulation, 131, 633-642 (2015); Yu, Y. et al., Sci Transl Med., 4, 132-154 (2012); 

Ahmetaj-Shala, B. et al, Circulation (2014)). This effect results in decreased levels of nitric 

oxide (NO), which is a known vasorelaxation agent and is therefore capable of 

counteracting the vasoconstriction and effects associated therewith.  

15 

An alternative treatment of inflammatory diseases that does not give rise to the above

mentioned negative effects would thus be of real benefit in the clinic.  

Various approaches towards the provision of alternative treatments for inflammation have 

20 focused on selectively inhibiting the formation of protaglandins via the arachidonic acid 

pathway. In one such approach, it has been proposed to utilize a drug that selectively 

inhibits the transformation of PGH2 to the pro-inflammatory mediator PGE 2. It has been 

shown that such an effect can be achieved by inhibition of mPGES-1.  

25 Inhibition of mPGES-1 is a well-developed area of preclinical research with studies 

showing that its genetic deletion protects against inflammation, pain and cancer (Friesen, 

R.W. and Mancini, J. A., J Med Chem., 51, 4059-4067 (2008); Howe, L. R. et al., 

Prostaglandins Other Lipid Mediat., 106, 99-105 (2013); Korotkova, M. and Jakobsson P.  

J., Basic Clin Pharmacol Toxicol., 114, 64-69 (2014)). However, the lack of a complete 

30 understanding surrounding cardiovascular toxicity and other negative effects has meant 

that research and translation of mPGES-1 as a therapeutic target to replace COX-2 in the 

treatment of a wide range of diseases and disorders has been restricted.  

Description of the Invention 

35 

We have now surprisingly found that, unlike inhibition of COX-2, inhibition of mPGES-1 

can occur without inhibition of endothelial nitric oxide synthase (eNOS). Thus, compounds 

3



that are inhibitors of mPGES-1 may be unexpectedly effective in the treatment of diseases 

and disorders characterised by vasoconstriction, particularly those diseases and disorders 

associated with inflammation.  

5 In a first aspect of the invention, there is provided a compound that is an mPGES-1 

inhibitor, or a prodrug thereof, for use in the treatment or prophylaxis of a disease or 

disorder characterised by vasoconstriction.  

In an alternative first aspect of the invention, there is provided the use of a compound that 

10 is an mPGES-1 inhibitor, or a prodrug thereof, in the manufacture of a medicament for use 

in the treatment or prophylaxis of a disease or disorder characterised by vasoconstriction.  

In a further alternative first aspect of the invention, there is provided a method of treating 

or preventing a disease or disorder characterised by vasoconstriction comprising 

15 administering to a patient in need thereof an effective amount of a compound that is an 

mPGES-1 inhibitor, or a prodrug thereof.  

In another alternative aspect of the invention, there is provided a compound that is an 

mPGES-1 inhibitor, when used in the treatment or prophylaxis of a disease or disorder 

20 characterised by vasoconstriction resulting from inflammation, wherein the disease or 

disorder is Raynaud's phenomenon, digital ulcers or pulmonary arterial hypertension 

(PAH).  

In another alternative aspect of the invention, there is provided use of a compound that is 

25 an mPGES-1 inhibitor according to any aspect, embodiment or example of the invention, 

in the preparation of a medicament for the treatment or prophylaxis of a disease or disorder 

characterised by vasoconstriction resulting from inflammation, wherein the disease or 

disorder is Raynaud's phenomenon, digital ulcers or pulmonary arterial hypertension 

(PAH).  

30 

In another alternative aspect of the invention, there is provided a method of treatment or 

prophylaxis of a disease or disorder characterised by vasoconstriction resulting from 

inflammation, wherein the disease or disorder is Raynaud's phenomenon, digital ulcers or 

pulmonary arterial hypertension (PAH) in a subject in need thereof, comprising 

35 administering to the patient in need thereof, a compound that is an mPGES-1 inhibitor 

according to any aspect, embodiment or example of the invention.  

4



The skilled person will understand that references herein to particular aspects of the 

invention will include references to all embodiments and particular features thereof.  

Moreover, all embodiments of particular aspects of the invention may be combined with 

one or more other embodiments of that aspect of the invention to form further 

5 embodiments without departing from the teaching of the invention.  

Unless indicated otherwise, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention 

pertains.  

10 

The skilled person will understand that compounds that are mPGES-1 inhibitors may be 

provided in the form of pharmaceutically acceptable salts.  

Pharmaceutically-acceptable salts include acid addition salts and base addition salts.  

15 Such salts may be formed by conventional means, for example by reaction of a free acid 

or a free base form of a compound of the invention with one or more equivalents of an 

appropriate acid or base, optionally in a solvent, or in a medium in which the salt is 

insoluble, followed by removal of said solvent, or said medium, using standard techniques 

(e.g. in vacuo, by freeze-drying or by filtration). Salts may also be prepared by exchanging 

20 

25 

30 

TEXT TO BE CONTINUED 
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a counter-ion of a compound of the invention in the form of a salt with another counter-ion, 

for example using a suitable ion exchange resin.  

Particular acid addition salts that may be mentioned include carboxylate salts (e.g.  

5 formate, acetate, trifluoroacetate, propionate, isobutyrate, heptanoate, decanoate, 

caprate, caprylate, stearate, acrylate, caproate, propiolate, ascorbate, citrate, glucuronate, 

glutamate, glycolate, a-hydroxybutyrate, lactate, tartrate, phenylacetate, mandelate, 

phenylpropionate, phenylbutyrate, benzoate, chlorobenzoate, methylbenzoate, 

hydroxybenzoate, methoxybenzoate, dinitrobenzoate, o-acetoxybenzoate, salicylate, 

10 nicotinate, isonicotinate, cinnamate, oxalate, malonate, succinate, suberate, sebacate, 

fumarate, malate, maleate, hydroxymaleate, hippurate, phthalate or terephthalate salts), 

halide salts (e.g. chloride, bromide or iodide salts), sulphonate salts (e.g.  

benzenesulphonate, methyl-, bromo- or chloro-benzenesuphonate, xylenesulphonate, 

methanesulphonate, ethanesulphonate, propanesuphonate, hydroxyethanesulphonate, 

15 1- or 2- naphthalene-sulphonate or 1,5-naphthalenedisulphonate salts) or sulphate, 

pyrosulphate, bisulphate, sulphite, bisulphite, phosphate, monohydrogenphosphate, 

dihydrogenphosphate, metaphosphate, pyrophosphate or nitrate salts, and the like.  

Particular base addition salts that may be mentioned include salts formed with alkali metals 

20 (such as Na and K salts), alkaline earth metals (such as Mg and Ca salts), organic bases 

(such as ethanolamine, diethanolamine, triethanolamine, tromethamine and lysine) and 

inorganic bases (such as ammonia and aluminium hydroxide). More particularly, base 

addition salts that may be mentioned include Mg, Ca and, most particularly, K and Na 

salts.  

25 

For the avoidance of doubt, the skilled person will understand that compounds that are 

mPGES-1 inhibitors may exist as solids, and thus the scope of the invention includes all 

amorphous, crystalline and part crystalline forms thereof, and may also exist as oils.  

Where such compounds exist in crystalline and part crystalline forms, such forms may 

30 include solvates, which are included in the scope of the invention. Compounds that are 

mPGES-1 inhibitors may also exist in solution.  

Compounds as disclosed herein may contain double bonds and may thus exist as E 

(entgegen) and Z (zusammen) geometric isomers about each individual double bond. All 

35 such isomers and mixtures thereof are included within the scope of the invention.  

5
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Compounds as disclosed herein may also exhibit tautomerism. All tautomeric forms and 

mixtures thereof are included within the scope of the invention.  

Compounds as disclosed herein may also contain one or more asymmetric carbon atoms 

5 and may therefore exhibit optical and/or diastereoisomerism. Diastereoisomers may be 

separated using conventional techniques, e.g. chromatography or fractional crystallisation.  

The various stereoisomers may be isolated by separation of a racemic or other mixture of 

the compounds using conventional, e.g. fractional crystallisation or HPLC, techniques.  

Alternatively the desired optical isomers may be made by reaction of the appropriate 

10 optically active starting materials under conditions which will not cause racemisation or 

epimerisation (i.e. a 'chiral pool' method), by reaction of the appropriate starting material 

with a 'chiral auxiliary' which can subsequently be removed at a suitable stage, by 

derivatisation (i.e. a resolution, including a dynamic resolution); for example, with a 

homochiral acid followed by separation of the diastereomeric derivatives by conventional 

15 means such as chromatography, or by reaction with an appropriate chiral reagent or chiral 

catalyst all under conditions known to the skilled person. All stereoisomers and mixtures 

thereof are included within the scope of the invention.  

The skilled person will understand that references to particular diseases and disorders will 

20 refer to particular medical conditions as described herein. Thus, the terms disease and 

disorder may be used interchangeably or may be replaced with references to medical 

conditions.  

The skilled person will understand that references to the treatment of a particular condition 

25 (or, similarly, to treating that condition) take their normal meaning in the field of medicine.  

In particular, the term may refer to achieving a reduction in the severity of one or more 

clinical symptom associated with the condition. For example, in the treatment of conditions 

characterised by vasoconstriction, the term may refer to achieving a reduction of the 

degree of vasoconstriction (e.g. such that blood flow is increased and/or blood pressure is 

30 decreased), and may also refer to achieving a reduction in associated symptoms, such as 

inflammation. Such reductions may be measured using objective analysis (e.g. the 

measurement of blood flow and/or blood pressure) and/or through subjective analysis (for 

example, by assessment through examination by a physician).  

35 The skilled person will understand that references to the prophylaxis or prevention of a 

particular condition take their normal meaning in the field of medicine, and that these terms 

are synonymous and may be used interchangeably. In particular, the term may refer to 

6
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achieving a reduction in the likelihood of the patient (or healthy subject) developing the 

condition (for example, at least a 10% reduction, such as at least a 20%, 30% or 40% 

reduction, e.g. at least a 50% reduction).  

5 As used herein, references to patients will refer to a living subject being treated, including 

mammalian (e.g. human) patients.  

As used herein, the term effective amount will refer to an amount of a compound that 

confers a therapeutic effect on the treated patient. The effect may be objective (i.e.  

10 measurable by some test or marker) or subjective (i.e. the subject gives an indication of 

and/or feels an effect). The skilled person will be able to determine a suitable 

therapeutically acceptable dose using techniques that are routine in the art.  

The skilled person will understand that the references to an mPGES-1 inhibitor will refer 

15 to chemical compounds having sufficient activity as inhibitors of the enzyme mPGES-1 to 

produce a therapeutic effect (i.e. an effect in treatment or prophylaxis as described herein).  

The skilled person will be able to assess the ability of compounds to act as mPGES-1 

inhibitors using screens and assays (e.g. in vitro assays) based on techniques that are 

20 well known to those skilled in the art, e.g. through measurement of the production of 

prostaglandin (PG) E 2 (such as in the assay described in the PCT application published 

as WO 2010/100249, the contents of which are incorporated herein by reference).  

In particular, such compounds that are mPGES-1 inhibitors may have experimentally 

25 measurable activity in the inhibition of mPGES-1 resulting in an IC5 0 of lower than 10 pM 

(e.g. lower than 5 pM, particularly lower than 1 pM, such as lower than 50 nM, for example 

lower than 10 nM).  

Further, such compounds that are mPGES-1 inhibitors may have experimentally 

30 measurable activity in the inhibition of mPGES-1 at a concentration of 10 pM (and in a 

suitable medium, e.g. a suitable reconstitution buffer) of at least 50% (e.g. at least 60%, 

particularly at least 70%, for example at least 80%, such as at least 90%).  

The skilled person will also understand that compounds that are referred to herein as 

35 mPGES-1 inhibitors may also be selective mPGES-1 inhibitors, which term will be 

understood by those skilled in the art. In particular, the term may indicate that such 

compounds are able to inhibit mPGES-1 without causing significant (i.e. therapeutically 

7
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relevant) levels of inhibition of other enzymes, such as enzymes functioning as part of the 

arachidonic acid pathway (e.g. without affecting the production of PGH2 ).  

The skilled person will understand that the present invention may utilise not only 

5 compounds that possess the required pharmacological activity (i.e. as mPGES-1 

inhibitors) as such, but also compounds which may not possess such activity but may be 

administered parenterally or orally and thereafter be metabolised in the body to form 

compounds processing the required activity (or may possess some pharmacological 

activity, but wherein such activity is appreciably lower than that of the active compounds 

10 to which they are metabolised). Such compounds may therefore be described as prodrugs 

of compounds of the invention.  

Thus, as used herein, references to prodrugs of mPGES-1 inhibitors will include 

compounds that form an mPGES-1 inhibitor, in an experimentally-detectable amount and 

15 within a predetermined time (e.g. within 2 hours), following enteral or parenteral 

administration (e.g. oral or parenteral administration).  

As described herein, the skilled person will be able to identify compounds that are mPGES

1 inhibitors, or prodrugs thereof, using techniques that are routine in the art. Moreover, 

20 the skilled person will be aware of numerous compounds that are disclosed as mPGES-1 

inhibitors, which compounds will be suitable for use in the present invention.  

For example, the present invention may utilise as the required mPGES-1 inhibitor a 

compound as described as being an mPGES-1 inhibitor, or a pharmaceutically acceptable 

25 salt thereof (or, in the case where the compound is described as being in salt form, the 

corresponding non-salt form or a different pharmaceutically acceptable salt form thereof) 

or a prodrug thereof, in any of the following publications (the contents of which are 

incorporated herein by reference, including in particular the compounds as exemplified 

therein): 

30 WO 2004/028458 

WO 2005/024059 

WO 20061063466 

WO 2006/077366 

WO 2006/077401 

35 WO 2007/059611 

WO 2007/061853 

WO 2007/095753 

8
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WO 2007/104019 

WO 2007/134434 

WO 2008/071173 

WO 2009/117985 

5 WO 2010/034796 

WO 2010/034797 

WO 2010/034798 

WO 2010/034799 

WO 2010/100249 

10 WO 2010/127152 

WO 2011/023812 

WO 2011/048004 

WO 2011/077313 

WO 2012/022792 

15 WO 2012/022793 

WO 2012/055995 

WO 2012/076672 

WO 2012/076673 

WO 2012/076674 

20 WO 2012/110860 

WO 2012/117062 

WO 2013/024898 

WO 2013/038308 

WO 2013/072825 

25 WO 2013/118071 

WO 2013/153535 

WO 2013/186692 

WO 2014/167444 

WO 2014/204370 

30 WO 2015/059618 

WO 2015/125842 

WO 2015/158204 

WO 2016/016861 

35 For the avoidance of doubt, references herein to disclosures provided in patent 

publications will refer to those discloses in their original form, i.e. as provided in the relevant 

9
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Al or A2 publication, as appropriate (but taking account of any accepted corrections 

thereof).  

In particular, the present invention may utilise as the required mPGES-1 inhibitor a 

5 compound as described as being an mPGES-1 inhibitor, or a pharmaceutically acceptable 

salt thereof (or, in the case where the compound is described as being in salt form, the 

corresponding non-salt form or a different pharmaceutically acceptable salt form thereof) 

or a prodrug thereof, in any of the following publications (the contents of which are 

incorporated herein by references, including in particular the compounds as exemplified 

10 therein): 

(a) WO 2012/117062 and/or WO 2011/023812; and/or 

(b) WO 2010/100249 and/or WO 2012/022793.  

15 In particular embodiments, compounds that may be utilised as the required mPGES-1 

inhibitor may include the following compounds as numbered in Group A below, or a 

pharmaceutically acceptable salt thereof: 
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In further embodiments, compounds that may be utilised as the required mPGES-1 

inhibitor may include the following compounds as numbered in the tables together forming 
5 Group B below, or a pharmaceutically acceptable salt thereof: 

24



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 

Or 

N 
Q 

NkL N ' 

HH 

F HN 

F 10 

25, ';



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 

F;H 

NHN 

12 C, 186C 

H NHC 

NNN 

F ~ H 

Cli 

NN 

14 N H 

I 19



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 

00 

NHH 

23 28 ' 

NNH 

~A2J1F, N 

NN 

25~~ 
30N-.C

Ii f 

23 28



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 

Ft FA 
JH 0

NN 

31- C~ \> NI 

1 0 

32 N7 1 37 

~~NH 

4- F 

NfC N 

34 39 

35I YH 0 

28'



WO 2017/144909 PCT/GB2017/050498 

StructureStuur 

41 H48 ~ NH 

0 
C1 

0 N H 

42 47 NH 

y Fy) 
F 14 

F 

43 NH /\ NH i C11 

0'- C CI 
N ' 0 N H 

F F 

F 

NH -- N 

'.4 C1 

NH 

45 4H fl 50 N 

29



WO 2017/144909 PCT/GB2017/050498 

Structure -IStructure 

N H 

0 N 

F-r 
F 

52 Nil 57 
0I N 

F F? 

N H ~ F 

KN 58 ~I 

0 N 

F 

NH 

54 C~1II 45LNH 

tII :N H~ 

55 ~ I~NNH 
65 1,NH CI- 60 

30



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 

611 

62 Fl 67 

CC I 

HN 

1;-A N 

62 Cl F H 
I 7U 

31F



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 

71 72 a72 

j cf-, 

73 , bl 79 

) FCl 

N 

74 81 : 

IN~ 

77 N~ 

K FNH 

76 
H 

2 o



WO 2017/144909 
PCT/GB2017/050498 

STtructure Structure 

F C 

CHH 

FF F 

0 NNH 

NH ~ / 0 ,NH C 

F F r; FA 

fF 

89 N 95 N ~ 

F fF 

904 1 N 

NH ~ NH 

H N 

334



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 

F FN 

97 103 
NH N4 0  0 

FfF H F HH .N\ 

F j 

NHN' 

N 

N Hl 

NH 0 NH 

rfF 

NH FI~~ NHH 

NHH 

FP 

H 0 N H 
101I />-N- I10 

99 0 N 

F 4 1 

N Il 

F FF 

34F



WO 2017/144909 PCT/GB2017/050498 

Structure StructureJ 
F F 

FF CH 

109 0;) N -115 N 

F FF 

F F 

N ,0

10 0 Nl 116 N 

NH F 

FF 

C NH F F/N 

fF 

F 

0 0 N

NHH 4f F 

F 
F 

114 />- CI 12>-NN~ 2 
7H 0 NH / 

FfF H 

11335



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 

Q$ H 

NH h 0 

F 

F 

NH 

122 0 N > 128 Y 
NH I" NH N 

NN 

F F 

F /F 

123 0 N ~ 129 N 

NH/ H 

FIF HFF N 

HH 

124 130 e~ 
\1 hNfl 10\ 

FF 

~N 

125 131 H 

\ >-h '? Fw 

F 

126 N _ _ 

y C 0LNc 132 
KH~ NHl 

r4 F F i 

36



WO 2017/144909 PCT/GB2017/050498 

Structure I-TStructure 

S0 N -N 

133 13N 
N ½, 

N-O 

FF 

N F 

41 N 

134 14 1 
Nfl C ;)OH 

NN 

H 

FF 

F F 
HH 

135 0y)% 141 ?,C 

C~NH NH C 

FF 

S/N 0 O 

N HX H 

~NH cj I 

FS % 

F37Oil



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 
r Fk./ 

<Nr 
15N NH H 15 

N- -C 

< F' ~ H2N H 

14$ 53" 
NH 

153/ucj
4 

N HNH 

147 154 I 

HH O\/H 

F)>F 

/>N C N 

148 0C 155 N 

U NH 

F 

F-) 
00 H 

0 N N 

K(N N 

N4 

FF 

07 N j>4 

151 15N8 
CtC 

F F ~ HkQa 

38



WO 2017/144909 PCT/GB2017/050498 

Structure - TStructure 

F 

1 

411 GK(~NH .\/ ( 

F F 

FF 

161 1678p 
QI~.Q NH 

Ol NH 

FF 

164 NHIZXN 16 17 

i~c~NH 

165 N~ 17269Cji>~ 

QT-CC;:Cc9



WO 2017/144909 PCT/GB2017/050498 

Structure Structure 

173 80 

~4 Th 
C1 

174 l_ 181 C 

F3 

175 O. N C 

H~ 

Nid 

179 

01 4 

C H, 

177 C>N 

C1 

178_ 

179 C 

In yet further embodiments, compounds that may be utilised as the required mPGES-1 

inhibitor may include the following compounds as set out in the list forming Group Cbelow: 
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(R)-I-(5,6-dichloro-1-(quinolin-2-yl)-1 H-ben zo[drinidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxaniide; 

(R)-I-(5-chioro-6-methyl--(qLlinclin-2-l)-I H-benz.[dimidzol-2-l)-N-(tetrahydrofuran-3

ylpiperidine-4-carboxanide; 

(R)-1-(6-chloro-5-methyl-I-(qinolin-2-yl)-1i-benzo[dlimidazoi-2-yi)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I4(5,6-dichluro--clorquiolin-2-l)-H-benzojiidazo-2-y)-N-(terahydrofuran

yl)piperidine-4-carboxamide; 

(R)-I(-(6-chlor(quciroli--2-yl)-5,6-dimethy-lH-benz[djimidazol-2-y-)-N-(tetralydrofuran-3

yl)piperidin e-4-carboxamide; 

(N)-I-(5,6-dichloro-I-(4-metyIlquinolin-2-v)-HiI-beizo[dlimidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide, 

(R)-+-(5-chiloro-1-(6-chlioroquinolin-2-yl)-6-methyl-lH-benzo[dimidazol-2-y)-N

(tetrahydrofra-3-yl)piperidinc-4-carboxamide; 

(R)-1-(6-chloro-1-(6-chloroquinolin-2-vl)-5- methyl-IH-enzo[dimidzol-2-yl)-N

(tetrahydrofiran-3-vl)iperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-46-fluoroquinolin-2-yl)-IH-benzo[dlimidazol-2-yl)-N(tetrahydroLiran-3

yl)piperidine-4-carboxamide; 

(R)-I -(5-chloro-1-(6-fluoroquinolin-2-yl)-6-methyl-I1 H-benzofdimidazo-2-yI)-N

(tetrahydrofiran-3-yI)piperidine-4-carboxamide; 

(.I)--(6-chloro-I-(6-fluoroquiinolin-2-yl)5-methyl-1i-benzo[dlimidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxaimide; 

(R)-4-(5,6-dichioro-I-(8-fluoroquinolin-2-vi)-1H1-btnzo[djimidazol-2yl)-N-(tetrahvdrofuran3

yl)piperidine-4-carboxainIde; and 

(R)-I45,6-dichloro-1-(isoquinolin y)-lH-benzodiidazol2yl)-N-(tetrahydrou 

yl)piperidine-4-carboxamnide; 

or a pharmaceutically acceptable salt thereof.  

5 
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In yet further embodiments, compounds that may be utilised as the required mPGES-1 

inhibitor may include the following compounds as set out in the list forming Group Dbelow: 

iV-cyclopenty- 141 efliy 1-5. d imth yI IT enzo [ji idazo-2y [)pipe ridiae-4-carbo amic; 

iV-cyckpeity1-I-5,6-d icthyl--popy-Il-bnodlimiidazol -?yl)piperidlinc-4-caitboxainiide; 

I-41-buty.1-5,6-ditncthy4-1 U-be i~vo[djimidozoI-.1y)-.N,-cyclopctnrvlpiperidinei-4-carboxami.de; 

N%-eyelopeiityi-141-hcptyi-5,6-dimetlhyi-1H-bcnzotdlirniizol--yl)ipiperidine.-4-catrboxaimide; 

s\-cyciopentyli--5,6-dimethyl-1-octyl- Il-benzofdimidazo.1-2yijpipcridinc-4-carhoxaimide: 

N, ,-cyclopenty.1-I-(5,6-dim-tethyl-I- entyl-IH-benzofdlimiditzol- vliperidine-4-cirboxamide; 

2 V-cyopenty--(-he xy-5,(i-dimethy-I-benzofdlimidazot-2-yi~lpip~criine-4-caroxaniid; 

Ni'cyclopett-1-(5,6--dimeihvyl-(pyridin-2-yimethyl)-1HT-1~enzodjimidazol-2-yt) ipeidinc-4

carboxaide; 

A-yL pny--I~poy-.-dime~hy]-1ll-bcnzo[dJim idaw o-2-1)pipericline-4

crboxanide.; 

X%,-cycio)pentyl-I-(I-(2-(diethylamino)cthiyl)-5,6-dichl~or,-IH-beinzo[dlimidaLzol-2-yi.)pipridinie

4-carboxarnide: 

N -cyclotpentyi-I- 5,6-dichior-I-(pyrirdin-4-ylmthyl)-I-ie)nz-o[dlimidazo-2-y)pipe ,ridine-4

carboxamide; 

cairboxarnidc; 

,N'-cyclopentyi-i-(5,6-dichoro--(pridin-2-ylmethyl1-iiI-benzo[d]imidazo---y)pieridine-4

earboxamide; 

I-a-rbutl56dchooI-nzfindzo--I--ycoetliprdn--croaie 

.V,-cyciopentiyl-I-(5,4i-dichioro)-I-(pelan-3-v-I-benz-7o~tdiimiduz-o-2-y)pipriine4

carboxamide; 

-'cyciopentyl-I-(5,6-dichloro-l-I-cLob ty--bn-zojimidazo-I-y~piperidine-4

carboxamide; 

AV-yclope~nty- I-(5.6-dichloro- I-flpyethyl -lIi-nzol-d ~iidzl-ie peidine-4-aid; 

carboxamide; 
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A-cyclopenty-1-(1-(3,5-difluorobenzyl)-5,6-dimethyl-H-benz[d]imidazol-2-yl)piperidine-4

carboxuImide; 

methyl 4-((2-(4-(cyclopentylcarbamoyl)pipeidin-1-y)-5,6-dimcthy-1H-bnzod]imidazoI

yl)mcthyI)bcn7oate; 

N-cyclopenIyl-1-(5,6-dimethyl-1-((-methyIthiazol-4-yl)methyl)-1,H-benzo[d]imidazo1-2

yl)pipcridine-4-carboxamide; 

N-eyclopentyl-1-(5,6-dichloro-1-phcny-1H-benzo[d]imidazo[2-yl)piperidine-4-carboxamide; 

NMcyclopropyl1-(5,-dichloro-1-isopropyt-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

A-cyclobutyl-I-(5,6-dichlor-1-isopropyl-I!I-benzo[dimidazoI- 2 -y)piperidine-4-carboxamidc; 

1-(5,6dichoro-1-isopropyl-IH-benzo[djinmidazo-2-y)-N-propypiperidine-4-carboxamide; 

1-(5,6-dichioro-I-isopropyl-IH-benzo[dIirmidazoI-2-yl)-N-(2-miethoxyethyL)piperidine-4

carboxamide: 

1-(5,6-dichiloro-1-isopropyII1-beinzo[d]imidazol-2-yl)-N-(isopropoxymethyl)piperidine-4

carboxamide; 

1-(56-dich oro-I-isopropyl -1H-benzo[d]inmidazol-2-y)-N-(tetrahydrothran-3-y1)piperidine-4

carboxamide; 

N-(cyclohexylmethyl)-I-(5,6-dichloro-I-isopropyI-I1H-benzotdIimidazol-2-yI)piperidine-4

carboxamide; 

I-(5,6-dichioro-I-isopropyl-t1H-benzo[d]imidazot-2-yl)-N-((ttrahydro-2HI-pyran-4

yl)niethy1)piperidine-4-carboxamide; 

N-butyl-1-(5,6-dichloro-1-isopropyl-I H-benzo[dimidazo-2-y )piperidiiie-4-carboxamide; 

N-(cvclopentylmethyl)-I-(5,6-dichloro-I-isopropyl-I1H-benzo[dimidazo1-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl- -(1((6-ftluoropyridin-3-yI)rnethyl)-5,6-d imethyl- I H-beii zo[djimidazo-2

yl)piperidine-4-carboxanide; 

1-(1-(4-cyanobeinzyl)-5,6-dimethyl-1HI-benzo[djimidazoI-2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

N cyclopentyl-I-(1-(cyclopropylmethy)-5,6-dimethy-II-benzo[dimid azol-2-yI)pperidinc-4

carboxamide; 

Svcyclopentyl- -(5,6-dimethy -I-((tetrahydrofuran-2-yl)methyl)-Ilben zo[d]iidazo l-2

yl)piperidine-4-carboxamide; 

1(-I(4-(11u-1,24-triazoi- I-y)benzyl)-5,6-dimethy I-I1/-benzo[djimidazo-2-y)-N

cyc lopentylpiperidine-4-carboxamidc; 
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1-(1-cyclobutyl-5,6-dimethyl-H-enzo[d]iidaizo-2-yl)-N!-cvclopcntylpiperidine-4

carboxamide; 

I-(I-(4-bromnobenzyl)-5.6-dimethy-Il-benofdfimidzol2-yi)'-Ncyclopentylpiperidine-4

carboxatmide; 

N-cyclopcntyl-1-(5,6-dimethyl-I-(4-(methylcarbamoyl)bcnzyl)-I H-bnzo[djimidazo-2

yl)piperidine-4-carboxamide; 

N-cyclopenty1-(1-(4-(dinethylcarbamoyl)benzyl)-5,6-dimethyl-IH-benzo[djimidazo[-2

yl)piperidine-4-carboxamiide; 

1-(I-(4-cirbamoylbenzy)-5,6-dimethy-1H-benzo[dimidazo12-yi)-N-cyclopetylpiperidine-4

carboxamide: 

N-cyclopentyl-1-(5,6-dimethyl -(4-(mcthylsuilbnylcarbanioyl)bcezyl)-IH-bcnzo[d]imidazol-2

yl)piperidine-4-carboxinide; 

I-(I-cyclobyyi5,6-dimethylHy-nzo[d]imidazob2-yl)-N-(tetrhydrofuiran-3-yl)piperidine-4

carboxamide; 

1-(-(4-fluoro benzyl)-5,6-dimethyl-I H-benzo[d]imidazio-2-y)-N-(tetrahydrofuran-3

yL)piperidine-4-carboxamide; 

I(5-chloro-1cyclobuty1-6-methy l- I-benzo[dlimidazol-2-y)-N-cyctopentyl-piperidine-4

carboxamide; 

I-(6-chlioro-i-cyclobutyb5-methylI-benzo[dimidzo-2-y)-N-cycopntylpiperidiie-4

carboxamide: 

N-cyclopentyl-I-(5,6-dichloro--cyclopentyl-I I-benzo[djimidazo-2-yI)piperidine-4

carboxamide; 

11-((4-bromobenzyl)-5,6-dichloro-1&I-beinzodlimidao-2-y)-N-cyclopentylpiperidine-4

carboxamide: 

N-cclopentyl--(5,6-dichloro-I-((6-fluoropyridin-3-yI)methyl)--enzodimidaizoI2

yl)piperidine-4-carboxamide; 

N-cyclopentyl-I-(5,6-dichloro-1-(4-cyanobenzyl)-IHI-benio[d]imidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentybl-(5,6-dichloro-I-(cyclopropylmethyl)-iH-benzo[d]imidazo1-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dichloro--((tetrahydrofuran-2-yl)methyl)-IH-benzo[dimidazo1-2

yl)piperidine-4-carboxamide; 

N-cyclopentyil-(5,6-dichloro1((terahydro-2H/-pyran-4-y~methyl)-1I-benzo~d]imidazo-2

yl)piperidine-4-carboxamide; 
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N!-cyclopcnryl-1[-C5,-dichlorn-14(4 -tmenthylearbamioyl)henz:yl})-1H-bnzo[djin-idizol-2

yl)piperidirte-4-carboxamidc; 

Y-cyclopentyl- 1-(5,6-dichloro-I9-4-dimictbiylcaribamioy).ienzyl)-.I-benizo~dlimidazo-2

y1)pipcridinic-4-caiboxar-n~le; 

1414-crbaiolbctyt-5,-dchiro-1Ibczod]rniidaol-2-t )-Nl,-cyclopcmiypipridin-4

carboxaiidc; 

X-cyclopcntyt -11cyclopcnyl-5,6-dimtiyl-IH-bezo[d]imidz1--vipipcridiuc-4

carhoxamidc: 

11-( 4-chlcobtcnzy[)-5,6-ciirnthyl- IN-benzofdjimidazot-2-yl)-A'-cyclotvliiNpiperidine-4

carboxamide; 

cyclopentvtpipciiridine-4-cairboxamide 

YN-cyclopcntylt-45,6-dichloro--(4-(inthylsulfonycarbaroy1~benyI~)-IH-bnzojdimidaizol-2

yt)piperidine-4-carboxarnid : 

N-blutyl-I-(.5,6-dlchioro-I-cyclobutyl-IH-bicnzo[dinidazol-2-yl),piperiinc-4-carboyxamide: 

NhtlI(,6-dichoro- I-pety [-I!- bez [dJimni daz.o-2-yI)piperidinie-4-cnirboxamide, 

A' -hutyl-I4(5,6-dichtoro-lI44-fluorobenizyi}--[ihnzofdinidazol-2-y)piperidinc-4

carboxamide: 

A~btit y-I-(5,6-dichioro- I-((6-4!uoropyridin-3-yI)rncthylI)-I11- bctzo[d m idazol-2-y)pipcridinc

4-carboxarnide:, 

I[-(5,6-dic'bloro-I-cyclocbuityl-IH.-benzod]initazol-2-yI)-N-(ttmahydrtiran-3-y)piperidiue-4

carboxarnide: 

1-(5/wdichtorno-l-penityl-l/-bnold~imitazo-2-y)--tttrahydrofuiran-3-yt)pipcridinie-4

car)oxamlidC: 

14(5.6-dichiloi-I--(4-cyanobcnzyl)-1Ht-enzoldjimidao-2-t)- (tetrahydroujran-3

ylipiper-idiic--4-carhloxsrnide; 

14(5,6-dichlorn-I-fcyclopropylrncthy]I)-IH--benz7odjimidao'I--y)-Nt-(ttra..ydroFirAn-3

yI)p ipc rid ine-4-carboxa-mide; 

t-(5,6-dicditor-I--((6--tluoropyridin--yrnlethy1-II/-bnzo[d]imidazo-2-y)-X-(Meraiydrofuran

3-yI)piperidione-4-cairboxamidc;, 

N'-cvclopeitv-I-dS.6-dirnethy-I-(I4(etrahiydro-2/I-,pvrun-4-yI)methylj)-I 1tenzoU~inidazo-2

yI)piper-idine-4-carbxamide; 

carboxamridc; 
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1-(I-(4-bromobcnzyl)-5,6-dichloro-1H-benzofd]iiidazo-2-yl)-N-(totrahydrofurn-3

yl)piperidine-4-carboxamide; 

Al-cyclopety1-(5,6-dimothyl- -phenyl-bcnzo[cd'inmidazow2-yl)piperidine-4-carboxamnide; 

1-(I-((4-(1I-tctrazo-5-y)bcnzyl)-5,6-dimcthy-IZI-benzod]imidazol=2-yi)-N

cyclopenvylpiperidine-4-carboxamidc; 

1-(5,6-dichloro-1-(4-f1uorobenzy)-H-benzo[diinidazo-2-yl)-N-(tetrahydrofuran-3

yI)piperidine-4-carboxamide; 

1-(I-(4-(IH-1,2A-triazol-1-y)benzyl)-5,-dichloro-H-benzodlimidazol-2-yl)-N

cyclopentylpiperidine-4-carboxamide; 

Ncylopny 1-(5,6-dichloro--2-methoxyethyl)-IH benzo[d]imidazol-2-yl)pipcridine-4

carboxamide; 

N-cyclopentyl-(1-(4-fluiorophenyl)-5,6-dimecthyI-iH-bnzo[d]iidao-2-y)piperidine>-4

carboxamide; 

I-(1-(cyclobutylmethyl)-5.6-dimthyl-IH-benzo[dlimidazoI-2-y1)-N-cyclopentylpiperidine-4

carboxamide; 

N-cyclopentyl-I-(5,6-dimnethyl-l(prop-ynyl)-H-benzodliidazo-2-y)pipridin-4

carboxamide; 

N-cyclopentyl-I-(I-(2-ethylbutyl)-5,6-dimethyl-ii1-benzod]imidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-I-(5,6-dimethyl-I-neopentyl-HI-benzo[djimidazol-2-y[)piperidine-4

carboxmide; 

1-(1-cyclohexyl-5,6-dimethyl- Ii-benzo[dimidazol-2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

-(1 -sec-butyl-5,6-dimethyl-Ili-benzo[dimidazol-2-y)-N-cyclopenty-piperidine-4

carboxarnide: 

N-cyclopeityl--(5,6-dichloro-I-(2-hydroxyethyl)- I-ben7o[dJimidazol-2-y1)piperidine-4

carboxamide; 

N-cyclopentyl1-(1,5,6-trimethylI-1/-henzo[djimidazl-2-yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(1-isobutyl-5,6-diinethy-i-benzo[dimidazol- 2-yl)piperidine-4-carboxamide; 

1-(I-benzyl-5,6-dimethyl-H-benzo[d'imidazoI-2-y)-A-cyclopentylpiperidin-4-carboxamide; 

V-cvclopetylI--(1(2-nethoxyethy)-5,6-dimethy l-Ibenzodimiciazol-2-yIpiperidine-4

carboxanide; 

N-cyclopentyi-(1-(4-fluorobenzyl)-5,6-dimehyklHi-benzo[d~imidazol-2-yl)piperidin-4

carboxamide: 
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1-(5-chlkor-1-cyclobutyl-6-fluoro-H-benzo[d]imidazo21--yl)-N-cyclopentylpiperidine-4

carboxamide; 

1-(6-chloro-i-cyclobutyl-5-fluoro-I bcnzo[dimidzol-2-yl)-N-cyclopctityIpiperidine-4

carboxarmide; 

N-cyclopontyi-(5,6-dimethyl-I-i(pentan-2-yl)-1-bonzo[dlimidazoI-2-yl)pipcridine-4

carboxamidc; 

A-butylk-(1-cyclobutyl-5,6-dinethyl-IH-benzo[dlimidazo-2-yl)piperidinc-4-carboxamide; 

NibutylI-(1-isopropyl-5,6-dimnethyb1H-benzo[dlimidazoI-2-yl)piperidine-4-carboxamidc; 

Niutyki-~(,6-dimthy-pentyl1BIbnzo[d]imidazo-2-ylipiperidine-4-carboxamnide; 

A-butykI1(1-(6-fluoropyridin-3-yl)methyl)-5,6-dinethyb.IB-benzo[d]imidazo2-yl)piperidine

4-carboxamide; 

N-butyl-I-(1(4-fluorobezyl)-5,6-dimethy1l-H-bnzo[d]imidazo-2-y)piperidine-4

carboxmide; 

A-benizyl1-(-1-isopropy1-5,6-dimecthy1-IH-benzold~imidazol.2-yl)piperidine-4-carboxamnide; 

A-(4-fluomobenzvl)-I-(1-isopropyl-5,6-dimethyl-IH-benzofdlimidazol-2-y)piperidine-4

carboxamide; 

N(3-isoprpoxypropyl)-1(isopropy-5,6.-dimethyI-IIbenzo[djimidazoI-2-yl)piperidine-4

carboxamide; 

A-(3.3-cimnethylbtiyl)-I-isopropyl-5,6-dimcthyl-ilH-benzo[d]inidazol-2-yl)piperidinc-4

caiboxamide; 

A-(4-bromobenizyl)+I(1-isopropy-5,6-dimnethy-I-bnzod]iidazo-2-y)pipeidine-4

carboxamnide; 

N-cyclohexyt-i-(1-isopropyI5,6-dimethyl-H-benzo[dlinidaol-2-yl)piperidine-4-carboxamide; 

N(4-cyanobenzyl)-1-(-isopropy-5,6-dimethy-1 h-beno-d"imidazo12-yl)piperidine-4

carboxamide; 

(S)-+(5,6-dimethyl-1-p-tolyl-A-benzo[djimidazo-2-yl)-N-(tetrahydrofiran-3-y)piperidine-4

carboxamide; 

4-((2-(4-(cyclopentylcarbarnoyl)piperidin-1-yl)-5,6-dimethyl-I H-bezo[dimidazol-

yl)methyl)benzoic acid 

I-(1-isopropyI-5,6-dimecthy1-1H-benzodimidazo1-2-yI)-N-(thiiazoI-2-ylmethyllpiperidine

carboxamide: 

1(5,6-dichloro-iskopropy-1 / bnzodimidazo2-y)-N-.(ihiazo-2-ylmedlyl)piperidin-4

carboxamide; 

N-(41 HdetrazoI-5-yI)benzyl)-1(1isopropy-S,6-dimecthyllI-benzo[dimnidazo-2

yl)piperidine-4-carboxamide; 
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NV-cyclopentvl-1-(5,6-dimcnthyl-1-(pentain-3-y.l)- 1H-bezo[diimid,,izol-2-vlpiperidince-4

carboxaimide-; 

carboxamide; 

N-cclpeiylI-5,-dihlm--(4-fluior.opbnctyI)-IHbnizo[dimidazcol-2-yl~pipcridine-4

cawboxarnide; 

I-(t-(4-bromophcinyl)-,-dichloro-IH-bnzo[dinidazo2-y)-N-Qctraihydrofuiran-3

y1)piptdin-4-crboxzimide; 

I-(I-(4-{1uioropheniyl)-5,O-dim-ethyl-Ilbbenzofdimidazo-2-y)-N -(tetrahydrofura-3

yt)pipe),ridine-4-carboxarnidc; 

I-(1}(3-fluioopcnyl)-5,6-liic hy-111- benzo[dimid~zo-2-yt)-N-tctrahlydroiraii-3

yIt)piperidiinc -4-c~trboxatnide, 

I-(I-(35-di l uOI-Ophlcnyl)-5.,6-dimethyl-IH-bcnzo[cllirinidzo-2-y)-N-'-(ttrdhydrofurnt-3

yI)piperidine-4-carboxamitke; 

1-(-(4-lorpheny)-$6-dimethythyi-IN-benzo[d]iidio---y)-,(erhyrfiai 

yI.)pipcridine-4-c~Irhoxamidc; 

I-(56-drnehyl1-(4~trflumrnthy'Ipb~nv)-I-bezotdimia~o-yl-N-tetrahydrofiiran-3

yI)piperidine-4-carboxamkie; 

I-(I-5,-imethy-,,Iphenyl-5.-mth-I-bnzo[dii~azo-2-y)--(ttr~ydrotir-3

yI)pipcridine-4-ciirbaxamide; 

I-(5,6-dimehl-1-(3naphthlxenyl)-H-bc~no~dirniao-2-i)--(tetahyroira-3

yl)piperidine--uwboxamide; 

1-(I-(Ixtnzod1I1.3]dioxl-5-yI)-5,6-dimtllr-IH-benzod]imidatzoI-2-yI)-NV-(tetralwydrofurmn-3

yI)piperidclne-4-carbo.xamnidc.  

1-(5,6-dichlforo-I-(3.-methopheny)-Iil-benodinidazoI1-2-y)-NVLterhdotiran-3

yI)piperidine-4-curbo)xamide; 

A -ycl(penzol-di[I3di l-5y-p6-ichiluro,-IH-benznl-d1imidzo~dimid-yI)- 2-rahy rdirn-

carboxarnice; 
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L-cyclopentyl-(41-(4-ethyihcnyl)-5.6-dimoittyl-IH-cnzo[dinidzo-2-y)pipcridine-4

carboxamide: 

carboxamidc: 

N-cyclopciayl-14-5.6-dimethyl- I-qioi-yIJ1bno]mdzl2yippcii

carboxamide; 

A-cyclopcnty- I-(5 16-dfirnchyl- I-(qu inox adin-6-vl)- IH-bcnzo [d]imidazoE-2-yI)p ipcri din c

cartboxarnide:l 

I-(5.6-dichioro--(4{methycarbrnoyl)phenyl)-I-e)nzo[dimdzo-2-yI)-N,,-(tctrahydrohuran

3-yI)pi~rridinc-4-carbouxar-nide, 

ylypiperidinc-4-car~tboxamt-ide; 

,N-cycelopnty--5,6-dichoro--(prid~n-3-yD)-IU--tenz/o[djimidwazo],-2-yI~pipcridine

carboxamide; 

N-cco'tl1-56dclr-I-(pyridin--yl-li-bnzo[dimihizo--yl~lpipcridinc-4

carb~oxatmid,-, 

N%-cyclopcityl-1-(5.6-dichloro-I- (6-r-ncthoxypyridin-2-yI)-IH-bnzofd'imidazol-2-;l)piperidinie

4-carboxamidhe; 

,N-eccopcntyl-i-(5,6-dichlor-1-(4-cy'niophcQl)-i-l-benzo[djimidtzo-2-yi)pipcridinc-4

carboamide: 

(R)-I-(5,6-dichloro-I-(4-fluorophcnvl)-I!11-bknzo[d'm~idzol-2-yI)-N -(tetraihydrohuran.~-3

yI)piperidine-4-carhoxamidc; 

(R,)-I4(5,-dichom--(3-floropenyl)-It-nodimiaol-2-y-N-(tetrahiydroftran-3

yI~piperidine -A-cairboxam-ide; 

(R)-I4(5,6-dichiloro,-1-(4-rrretioxyphcnvyl)-Ilt-benz7o~djimidazokL)12-yb-Nlr(etrahydrotran-3

;Ilpiperidine-4-carboxamidc; 

(R)-I-(1-(4-krt-utyphenyl-5,6-dhoro-IH-ve nzofdimidzI'--yI)-. '-(tetrahydrofurin-I

yIl)piperidine,-4-carboxai~dc; 

(R)-14(5,6-dtichloro)-I-(4-(hifloromethoxy)plenyl)-1/-enzod]imidzo--yI)-N

(tetrahlydro)fhin-3 -yi)pipcridinc-4-carfboxatmide; 

4-carboxanide: 
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1-5,6-dichloro-I-(pyridin-3-yl)-1H-bnzo[dimidazo-2-yl)-V-(ttrahydrofuiran-3-yl)piperidine

4-carboxamide; 

I-(5,6-dichoro-I-p-to hlI1-benzo[d]inmidazo2-yl)-N-(tctrahydrofurail-3-yI)pipridin-4

avo i carbox 

(R)--(4-chloro-3-moethoyphenyl)-5,-diticthyl-f-benzo[dimidazot-2-y)-N

(trahydrofutran-3-yl)piperidine-4-calrboxamide; 

(R)- 1-(5,6-dichloro-1(4-chloro-3-nethoxypheiny1)-1H-benzo[d]imidazo-2-yl -N

(tetrahtydrofuran-3-yl)piperidinre-4-carboxmnide, 

(R)-di-(2,3-dihydrobenzofuitn-5-Iyl)-5,6-dimethyblIH-benzo[d]imidazoh2-y)-

(tetrahydrofuran-3-yl)piperidine-4-cairboxamide; 

(R)-I-(5,6-dichloro-142,3-dihydrobenzofuran-5-yI)-i1-henzod]imidao1-2-y1)-N

(eitrahydrofuran-3-yl)piperidine-4-carboxanide; 

(R)-I-(3,5-dciethypheny)-5,6-dimcthy IH-benzo[d]imidazo2-yl)-(ttrhydrouran-3

yl)piperidine-4-crboxamide; 

(5,6-dichloro-1-(cyclobutylmethyl)-lH-benzodlinidazol-2-y)-N-(tethydrofuran-3

yl)piperidine-4-carboxarmide; 

(R)-I-(l4-floro-3-methylphenl)-5,6-dimethy lI enzod]imidazo-2-y-N 

(tetrahydrofiiran-3-yl)piperidine--carboxamide; 

(R)-I(-1-(4-thylphenyI)-5,6-dimethyIH-benzo[d]i midazo2-yl)N-(tetrahydrofuiran-3

yl)piperidin-4-carboxamide; 

(R)-1-fl(3,4-dimthylphenyl)-5,6-dimecthyl-H-bnzo[dimidzo-2-y)-N-(tetmahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dimetiyl--(quinoiin-6-y)-/Ibenzo[d][midazoy--(ttrahydrofran-3

yl)piperidine-4-carboxamnide; 

(R)-1-fl(4-isopropylphenyI)-5,6-dimethyl/Abenzotdjimnidazo-2-y)-Ntethydrofran-3

yl)piperidine-4-carboxamnide; 

(R)-1-(4-tert-butylphienyl)-5,6-dimiethy1-I!-benzo[dimiidazol-2-yl)-N-(tetmahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-fl-f3-chlorophenyl)-5,6-dimthyl- H-enz~dimidazol-2-y)-N-(ttrahydrofuran-3

yI)piperidine-4-carboxamide; 

I(-fchloro-5-mnethyl-Iphenyl-benzo[djimidazo-2-y)-N-cyclopentylpiperidine-4

carboxamide; 

(R)-1-(5-chloro-6-metihyI-Ip-ooly l-enzo~dimidao- 2-yl)-N-terahyd.rofra-3

yl)piperidine-4-carboxamide; 
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(R)-I-(6-chloro-5-methy-1-p-tolylIH-bnzo[dlimidazol-2-yl)--N-(tetrahydrofiran-3

yl)piperidine-4-carboxamide; 

(R)-6(1-(4-carbamnoylpheny)-5-chloro-6-methyk -benhczo~dimidao2-y)-N

(tetrahydrofuran-3-yl)piperidli-4-carboxtnide; 

(.(4-carbaoyphnyl)5-chloo-6-mthy IHi-benzodilmidazo2-yl)-i 

cyclopentylpipcridine-4-carboxaniide; 

I-(-(4-carbamoylphcnyI)-6-chloo-5-mthyIH-benzodzimnidazo-2-yl)-N

cyclopentylpiperidine-4-carboxamride; 

(R)-1-(-(4-carbamoylphenyl-6-chloro-5-micthiylIH-benzo[dimidzo2-y -l)

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-I-(5-choro-6-metyhl-(4-(trifuoromethliyl)phnyI)-Il-bnzo[djiniidazo2-y)-N

(eotrahydrofbran-3yi)piperidine-4-carboxamid; 

1-(5-chloro-6-methyl-I(4-(trifluoromethyl~phenyl)-l-benzodiidao2-yl)

cyclopentylpiperidipe-4-carboxamide; 

I-(5-chloro-6-methy l--(4-(triluoromethyl)phenyl)-IH-benzodjimidazo-2-yl)-N

(tetrahydrofiran-3-yI)piperidine-4-carboxanide; 

(R)-I(6-chloro-5-methyI-(4-(trifloromethyl)phenyl)IH-benzo[d-imidazo-2-y)-AT 

(tetrahydrofran3-y)piperidine-4-carboxamnide; 

-(6-chloro-5-methyl-(4-(trifluorontIhyl)phenyl)-ini-benzodimNidazo2-y)-N

(yetrahydrofran-3-yi)piperidine--carboxamnide; 

I-(6-chloro-5-methyl-I-(4-(trifluoromethylphenyl)-1Hibenzo[djimidazul2-yl)-N

cyclopentylpipcridine-4-carboxamide;: 

(R)I-t(6-chloro-5-rmethyl-IphenyH-Ihbenzodimidazo2-yl)-Ai(tetrahydrofiran-3-A 

yl cro i e)piperidine-4-carboxam 

(S)1(6-chloro-5-methyV~ -phenyu-I.benzo[dimidazo- 2 -y)-N-(tetrahydrofuran-3

yIpiperidine-4-carboxinde; 

N-butyl-I-(5-chloro-6-methyt-Iphenyl-benzo[dimidazuI-2-y~piperidine-4-carboxamide;N

butyl-4-(6-chloro-5-methyl-1-phenyl-benzo~d]imidazo-2-y)piperidine-4-caroxamide; 

1-(5-chloro-6-methyl-1-phenyl-i1H-benz7odjimidazol2-y)-N-(tetrahydrofiiran-3-yl)piperidine

4-carboxamide; 

-(6-chloro-5-mnethyl-I-phenyi-I H-benzo4djimnidazol-2-yI)-N {etrahydrothran-3-y~piperidine

4-carboxaniide; 

I-(5-chloro-Icyclobuty-6-mnehyl-benzo~dimdazoI-2-yI)-Nitetrahydrofuran-3 

y])piperidiiie-4-carboxamide; 
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I-(6-chcro- I-cyclobutyl-5-methyI-I Hlienzotfd~imidaizol-2-yl)-N\-(ttrabtydrofurn-3

yI),pipciridinc-4-.carb~oxarnidc; 

I4(5-.ddooro-.I(cyctobujtyrnlhttly 6-mc~hy-I f-benbo Id iidao-2-y)- A`cyclopen tylp ipcidine

4-carboxanidc;: 

L[46-chlor-o-1-(cyclobultyin ihtyi)-5-rnclhyl- HI-bc,voIdiiidao-2-y)-V-'cyclopcntylpipcridimc

4-corboxamide; 

1I45-chloro-&jmthyl-i-pntyl-IH-bnz[d]imidzo-2-y)-N-cyclopentylpiperidinc-4

carboxamidc, 

I-(6-chloo-5-methy--ctlI - nodimdz[-I -yopntypiprdine-4

carboxamide; 

I-(-choroI.44luropicnl)--nity--bnzo[dimidazol-2-y)-Ncyclopctylpiperidintc-4

carbhoxamide! 

1-(6-c hioro-I.-(4-fluorophicnyl)-5-nicthyl-I -bnzo[dlidazol--)--cyclopenylpicridit~e-4

carboxamidc, 

I-(5-chloro-6-methyl[I-phenyl- II-enzofdlimidzol-2-y)-N-cyclopentylpiperidine-4

carboNauiide; 

1-(6-chloro-5-rnetliyl-I-phenyl-lJI-bnod Iimidazol--yI)-N-cyciopent ,piperiline-4

carboxamide; 

,,N-btyv-.I-(5-cliloro-I-cyclobuityl-6-tncthy!-IH-hcnzodinidazol-2-y,)pipcridinc-4

carboxamide; 

N-\,bLtyi-I-(6-chitoro-i-cyclobtutyl-S-mncthyl-tiH-bcno[ ilTidfazol-2-yI) pidine-4

carboxamide; 

(R)--(56-drnehyl1-(-(titloethyl)phenyY -II-bcnzojdlimiiidazo-2-yI)-N

(tetrahyNdrofiiran-3-vl)pI.iperidine-I-carhIoxanide; 

(R:)-I-(5,6-di-mctIyI-I-(5-(fiiitTLhOroncthiyl)pyridin-2-yl})-IfJ-benzo[dli-nidazol-2,-yI)--

(tetr~tlhydrofurati-3-y])pipridinie-4-carbo-xamide:.  

yI)piperidine-4-cattoxamide: 
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(R)-I-(5,6-dichloro--(3-chlorophenyl)- H-benzo[d]imidazol-2-yl)-N-(tetrhydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-145,6-dichloro-144-fluoro-3 -mcthyiphcnyl)-I H-benzo[di midazol-2 -yl)-N((ctrahydrofuran

3-yl)pipcridinc-4-carboxamide; 

(R)-I-(5,6-dichlomt-I-(3,5-difluorophonyl)-1H-bcnzo[d]imidazol-2-y)-N-(totrahydrofuran-3

yl)piperidine-4-carioxamid; 

(R)-I-(5,6-dichlioro--(3-cynopcnyl)-H-benzo[dimidzol2-I)-N-(ttrhydroftirin-3

yl)pipcridine-4-carboxanidc; 

(R)-I-(5,6-dichlioro--(pyridin-2-yl)-]H-benzo[d]imidazo-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro--(5-ethylpyidin-2-y)-F-benzo[dimnidazol-2-y1)-N-ttrhydrofuran-3

yl)pipcridinc-4-carboxamide; 

(R)-1-(5,6-dichoIro-I-(6-mnethoxypyridin-2-yl)-1H-benzo[diimidazol-2-yl)-N-(telrahydrofLran

3-yl)piperidine4carboxanide; 

(R)--(5,6-dichloro-143-isopropylphenyl)-IH-benzo[dimidzol-2-y)-N-(tetrahydrofuran-3

yt)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-I-(4-mecthylpyr'idin-2-y)-P-bnzodjimidzo-2-y)-N(tetrhydrofuiran-3

yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro--1j6-methylpyridin-2-y)-1H-bcnzo[dimidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-atrboxamide; 

(R)-I-(5,6-dichloro-1-(3-(difluoromethoxy"phenyl)-1H-benzod]idazol-:2-yl)-N

(tetraiydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro-I143-(trifluoromethoxy)phenyl)-lH-benzodJinidazol2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxanide; 

(R)-I-(5,6-dichloro-1-(4-isobutyphenyl)-I1-benzo[djimidazo-2-yI),-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro-1-(3,4-dimhylphenyl--benzo[d]imidazol-2-y)-N-(tetrahydrfuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(3,6-dichloro--(4-chlorophnyl)-1H-benod]imidazo- 2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro-1-(5-(triflioromethyl)pyridin-2-yl)-1H-benz[dimidazo-2-yl)-N

(tetrahydrofuran-3-y)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro- I-(5-fluoropyridin2-yl)- //-bnzo[dJimidazo -2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide: 
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(R)-14(1-(4-isobutylphenyil)-5,6-dinethliyl-H-benzo[d]imidazol-2-y)-N-(totrahivdrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(6-chloro- I(3,5-dinthylphenyl)-5-mnethyblH-benzo dimidzo 2-y-N

(tetrahydrofuron-3-y1)pipcridine-4-carboxamide; 

(R)-11-(-(4-chloro-3-Iiuorophenyl-56-dimehy-lH-benzo[d]inidazok2-y)-N-(tctrahydrofuran

3-yI)piperidine-4-carboxamido; 

(R)--(56-dichloro--(4-cloro-3-fluoropheny -1H-bnzo[d]imidazol-2-yi)- N-(tetrahydrofuran 

3-y)piperidine-4-carboxnid; 

(R)- 5-(-dichoro-I-(3,5-dithylphenyl)- H-benzo[d]imidazo2-yl)-NttrahydrofTran-3

yl)piperidine-4-carboxamide; 

(R)-1(I-(3-tlrt-butylphenyl)-5,6-dmichyl-[F-bcnzo[djimiidazol-2-yl)-N-(tetrahydrofura-3

yl)piperidine-4-carboxamide: 

(R)-I-(1-(3-ter-buzylphenyl)-5,6-dichloro-IH-benzo[dimnidazo-2-y1)-N-(tetrahydrofrurn-3

yI~piperidine-4-carboxamnide; 

(R)-I-(5,6-dichloro--phenyl-IH-benzofdlimidazol-2-y)-N-(tetrahydrofran-3-yl)piperidine-4

carboxamide; 

(R)-I-(5,6-dichloro--(4-ethylphenyl)-I I-benzo[d]imidazo-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide: 

(R)--(5,6-dichloro-Im-tolyIlH-benzodlimidazok2-yl)-N(tctrahydrofnuran-3-yl)piperidine-4

carboxamide; 

(R)-1-(5,6-dichloro-I-(3,5-dimethylphenyl)- H-benzo[d]imidazol-2-y)-N-(tetrahydrofurn-3

ylpiperidine-4-carbxarnide; 

(R)-I-(5,6-dichloro-I-(3-ethylphenyl)-lI1-benzofdimiduzo-2-yl)-N4tetrahydrofbran-3

yl)piperidine-4-carboxamide: 

(R)-1-(5,6-dichloro-I-(6-(tritluoromethy)pyridin-2-yl)-1 Ilbenzo[djlimidazoI-2-y)-I 

(tetrahvdroftran-3-vi)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro-I-13-ethoxyphcnyl)- H-benzo[djimidazo-2-yl)-N-(tetnihydroftran-3

y[)pipcridine-4-carboxamide; 

(R)-I-(5,6-dichiorn-I-( 3 -isopropoxyphenyl)-1-henzo[dIimidazol-2-yl)-N-tetrhydrofiuran-3

yl)piperidine-4-carboxanide; 

(R)- I-(5,6-dichloro- I(3-propoxphenyl)-I //-benzo[djimidazo-2-y-N-(tetrahydrofuran-3

yl)piperidine-4-carboxanide; 

(R)- (1(4-fluoro-3,5-dimethylpheny)-5,6-dimnethy -benzodjimdazol-2-yi)-N

(teirahydrofuran-3-vpiperidine-4-carboxanide; 
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(R)-I-(5,6-dichloro-1-(4-chloro-3-methylphenyl)H-enzofdlimidazok2-yl)-N

(tetrahydroftran-3-yl)piperidine-4-carboxanide; 

(:R)-1-(5,6-dichloro-I-(3-chloro-4-ncthyiphenyl)--tbenzodliniidazo-2-y)-N

(tetirahydrofiran-3-yl)pipcridine-4-carboxainide; 

(R)-I-(5,6-dimethyl I-phenyl-1I-benzotdjimidazo-2-yl)-N-(tctrahydrofuran-3-yilpiperidiie-4

carboxamide; 

(R)-I-(5,6-dimethyl -- p-tolyl-IH-benzo[dlimidazol-2-yl)-N-(tctrhydrofurniii-3-yl)piperidine-4

carboxarnide: 

(R)-I-(5,6-dimethyl- m-tolyl- IH-benzo[d]imidazo2-y)-N{(tetrahydrofuran-3-yl)piperidine-4

carboxamide; 

(R)-]-(-(3-cyanopcnyt)-5,6-dinctihy-IH-bcnzo[d]imidazo2-yl)-N-(terahydrofuran-3

ylI)piperidinc-4-carboxanidc; 

(R)-I-(5,6-dimethy-I(naphhaen-yl)-H-ben.zo[dimidzo1-2-yl)-N-(tetrahydrofuran-3

ylIpiperidine-4-carboxamide: 

(R)-I-(I-(4-chloro-3-methylpheyl)-,6-dimethyl -H-benzo[diniidazot-2-yl)-NV

(tetrahydrofuran-3-yl)piperidine-4-carboxamide: 

(R)-1-(1-(3-chloro-4-mcrliylphenyl)-5,6-diniethyl H-benzodlimidazok2-yl)-V

(tetrahydrofiran-3-yl)piperidine-4-carboxamide; 

(R)-I-(1-(benzo[d]hiazo1-6-yI)-5,6-dimethy1lH-benzo dimidazo1-2-y)--(tetryd fimm-3

yI)piperidinc4-carboxamide: 

(R)-1-(1-(benzo[d]thiazol-5-yl)-56-dimethy-lH-benzo[d]imidazol-2-y)-N-(tetrahydrofuiran-3

yl)piperdine-4-carboxamide; 

(R)-145-chloro-1-(3,4-dirnethylphenyl)-6-methyl-I H-benzo[dlimidazol-2-yl)-N

(tetrahydrofuiran-3-yI)piperidine-4-carboxamide; 

(R)-1-(6-chloro-1-(3,4-dimethylpheny)-5-methyl-1i-bezo[djirnidazo-2-yl)-i

(tetrahydrofurany-3-l)piperidine-4-carboxaniide: 

(R)-I-(5-chiloro-(4-isopropylphenyl)-6-methyl -bnzo[d imidazoi-2-y)N-(ttrahydmfran

3-yI)piperidine-4-carboxamidte; 

(R)-1-(6-chlorn-1-(4-isopropylphenyl)-5-methyl-IH-benzo[dimidazok2-y)-N-tetrahydrofuran
3 -yl)pipcridine-4-carboxamice; 

(S)-4-(5-chloro-6-rnethyl- I-p-tolyl- I1-benzodJim ida7o -y)-N-(tetrahydrotranj

yl)piperidine-4-carboxamide: 

(S)-1-(6-chloro-5-methyI-1-p-tolyl- I -benzo[djimidazo-2-yLh-v(retrahydrofuran-3

yl)piperidin-4-carboxamide; 
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(S)-1-(6-chiorou--(3,5-dimethylphenyl)-5-nethyl-IH-benzo[d]imidzol-2-y)-N

(tetrahydrofurany-3-l)piperidine-4-carloxanide; 

(R-1-(dchoo.-tlk H -bezodIida oy I)-N-erhyfurnaypirdine-4 

carboxamide: 

141-cyclobutyl-5,6-dimethybIlH-beno[diidazo2-yl)-N-(IS2)-2

hydroxycyclopeityl)piperidine-4-carboxamide; 

-(I-cyclobutyl-5,6-dimnethyl-IH-benzo[d]imidazo21--yl)-N-((IR,2R)-2

hydroxycyclopentyl)piperidine-4-carboxamide; 

(R)-1-(-(benzofura-5-yl)-5,6-dimethylIH-benzo[dimidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(56-dichioro-1-(4-fluoro-3,5-dimethyIphcnyl)-iH-bezoldniidazo 2-yl)-N

(tetrahydrofLtran-3-yl)piperidine-4-carboxamide: 

(R)4((3-fluoroamenithyphny-5,6-dimethy-1lTbnzo[dimidaob2-yl)-N

(teiraliydroftran-3-yi)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro-I-(3-fluoro-5-methylphenyl)- H-benzo[d]imidazo 1-2-yl)-A-(tetahydroffran

3-yi)piperidine-4-carboxamide; 

(R)-1-(5,6-dichkoro-1-(4-cyclopropylphenyl)-IH-benzo[dlimidazo-2-yl)-Ai(tetrahydrofuran3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-4(3-cyclopropylphenyl)-Ilf-benzo[dlimiidaz-2-yl)-N-(tcirahiydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(-(benztLfiranl-6-y)-5,6-dimethy- If-benzo[dlimidazo21--yl)-A-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5-chlom-]-(4-ethylphenyl)-6-methyl-I H-benzoldimnidazol-2-yl)--(tetrahydrofiira-3

yI)piperidine-4-carboxamide; 

(R)-1-(6-chloro-1-(4-ethylphenyl)-5-methyi-Il-benzold imidazoI-2-yl)-N-(tetrahydrofuran

yl)piperidine-4-carboxamide; 

(R)-I45-chloro--(4-thylphenyl)-6-methy-i1-benzo[d]imidazo[-2-y)-N-(tetnhydrofurdn-3

yl)piperidine4-carboxamide; 

(R)-I(I-(4-tert-butylphenyl-6-chloro-5-methl-1HI-benz[dimidzoI-2-y)-N-(teirhydrfuran
3 -yl)piperidine-4-carboxamide; 

(R)-1(1-(4-cyclopropylphenyl)-5,6-dimethyl-IIhbenzo[dimidazo-2-yl)-V-(tetrahydrofbran-3

yl)piperidine-4-carboxamide; 

(R)-4(-(3-cyclopropylphenyl)-5,6-dimethyl-benzo[dimnidzo-2-y)--(trahydrofuran-3

yl)piperidine-4-carboxamuide; 
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(R)-1.-(5,6-dichloro-1-(3-(cyclopentyloxy)phenyl)-IH-benzo[dlimidazo-2-yl)-N

(tetrahydrofiran-3-yl)piperidin-ei4carboxanmide; 

(R)-I-(5,6-dichloro-4(3-cyclohutoxyphnyl)-I-benzo[djimidazo-y)-N-(ttrabydrofuan-3

yl)pipcridinc-4-catrboxamidc; 

I(5-chloro-6-fioro-I-icthyl-iH-bnzo[ditiidazo-2-y)-N-cyclopenitylpipcridine-4

carboxamide: 

I-(6-chloro-5-fluoro-Imethyl-IH-benzo[d]midazok2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

1-(5-chloro-I-ethyJ-6-fltioro-IH-benzo[d]inidiazo[- 2-yl)-N-cyclopcntlpipridine-4

carboxarnide; 

I(6-chloro-I-ethyl-5-fluoro-II-bcnzo[d]imidazo-2-yl)-N-cyclopntypiperidine-4

carboxamide; 

I-(5-chloro-6fluoro-[-isopropyl-IH-benzo[d]imidazol-2-yl)-N-cyclopentyipiperidine-4

carboxatmide; 

I(6-chloro-5-fluoro-iopropyk -benzofdlimnidazo[2-y)-N-cyclopentylpiperidine-4

carboxamide; 

-(I1bu1-5-chloro--fluoro-lH-bnzo[d]iidazo2-yl)--cyckipentylpiperidine-4

carboxamide; 

1-(1-butyl-6-chiloro-5-4luoro-.1H-benzo[d]imidazol-2-y)-N-cyclopemtylpiperidinc-4

earbo-xamide; 

1-(5,6-dirmethy- I-p-tolyl-IfH-benzo[diinidazoI-2-yI)-Ni-(ttrahydrofuran-3-yl)piperidine-4

carboxamide; 

(R)-I-(6-chloroa--(4-fluorophenyl)-5-methylI1 I-benzo[d]imidazo-2-yl)-N-(tetrahydrofiuran-3

yl)piperidine-4-carboxamide: 

(R)-I(5-chloro-I-(4i4uorophefnyl)-6-methyl-I H-benzo[dim idazo2-l)-N-(tetrahydrofi.uran-

yl)piperidine-4-carboxaiide; 

(R)-I-(6-chloro-5-meIhyl-I-m-tolyilH-bInzo diidazol-2-y)-N-(tetrahydrofuran-3

yi)piperidine-4-carboxamide; 

(R)-1-(5-ciloro-6-methyl-I-m-tolyl- H-benzod]iinidazo1-2-y)-N-(tetrahydrofuran-3

y)piperidine-4-carboxamide: 

(R)-I-(5-chloro-6-methyl- -(5-(trifluoronethyl)pyridin-2-y)- I-bnzodimidazoI2-y)-N

(retrahydrofuran-1-yI)piperidine-4-carboxanide: 

(R)-I-(6-chloro-5-mcthyl-(5-(trifhuoromethyl)pyridin-2-y)-IH-bnzo[d]idazo2-y)-N 

(letrahydro furany-3-I)piperidine-4-carboxamide; 
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-(1-cycdobutyl-5,6-dirncthyl-IHhenzo[dlimiidazol-2-yl,)-N-((2S)-2-

i-nethoxycycl~opentyI~pipcridine-4-carboxamidk; 

1-fI-cvcobuty1-5.6-dirn.tkiy1-IfI-bew.,odimidao-2-yl)-,VMA(2S)-2

prtoxycy copetit 1)p ipridinc-4-caroxamid c; 

I-(5,y~by56-dimI.(4.rctyirbaf-bcnzod~irial-2-bi)[d-(f2S)-2 -y)-. V 

plyroxyyclopcnty)pipridin-4-carboxainid; 

I-(5,6-dichloro-l.(-(dictiy-IHcioydimihcny1-H-bcnzoV-dIimiI-2-y)N 

(nttahydrnfhran-3-yl)pipcridiiw-4-carboxarnide , 

I-(5,6-dichloro-I-cyclobhuryl-IH-benzo[ditidazo-2.-yi-,N-((IS,2S)-2-

ehdrxycycopcntv)piprdin-4-caroxxaride 

-(5.6-dichloro-I,6cyilobutyl-lff-bezo[]imidazol-'-y)-4V-((IS,2S-2-lntv~ieiic4 

carboxamide; 

1-(I-cvckobtuty-5.,6-dir-nethyt-Iff-beno~dlinidaol-2-yi)-V-(tlliophen-2-ylmethl)piperidiie-4

carboxarnidec: 

(R)-1[-(1-(5-brornopyridini-2-y-l)-5,6-dinctlv-IH-bno[d]imidao-2-y.iI-V -P(ctrmhlydroffiran- 3

y1)pipcridinc-.4-c ,trboximide: 

(R)- I-( I-(5-cthypyri din-2-y)-5 6-dime hy- IN-bn-o[d]imidzol---y)-Ni-(ttrhydrofhran3

yI)piperidincf-4-uatrboxamldc: 

(R)-I-(I-(3-chiloro-5-flujoroplieny)-5(i-iimethy-I Hben7o Id] imi dazo -2-yl)-.,V-ttrahydrofi ran

3-yl)pipci-idine-4-carboixamiide; 

(R)-I-(5i,6-dicilloro-1-(3-chloro--fl41urpheny)-I/Hbetwold Ii rnida7f 1-2- yI)-(ttrallyd roflran

3 -yI)pipcridiinceA-cairbocxaniic; 

(R.)-I-(5,6-dicliilor-o-I-(3-triluoomuthyl)pheiiyI)-I 1-enofdimidaoI)-2--yl)-N

(tei tahydroifarani-3-y])pipe-ridinie-4-catrboxainidcz 

(R)- I-(5,6-dichloro-I1-(2,2-difluurcnbenzod][ I 3].diuxol-5-vlI-H-bei~zo[d]imidazo-2-yI)-N-% 

(tetrahiydrothran-3-yi)piprdie-4-caboxairnide

(Si-I -()-(3,5-dimethylphcnyl)-5,6-dirncthl-I Ibcn7old 1i m id av -2-y)-N-(tcraaydvof can- 3

(R)-I1-5,6-dichblr--(4-(riniuoclivpyridin-2-yI-HhwodiidzI2y1 

(tctrahyclrotuii-3-vI)piperidinie-4-carboxarmide.  
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(R)--(5,-dichloro--(5-chlorpyridin-2-y)4-H-bezo[d]imidazo-2-yl)-N-(tenthydrofuran-3

yl)piperidine-4-carboxamide; 

(R)--(5,6-dichlor-o4-(5-fluoro-6-methylpyridi.-2-yl)--m

(tetraihydrofuran-3-vl)piperidinc-4-carboxanide: 

(R)-I(1-(3-fluorophenyY)5,6-dimethyl-H-benodimidzo-2-y--(terahydrofuzra-3
yl)piperidine-4-carboxamide; 

(R)--(I-(3,5-dimethylphenyl)-5,6-dime-thyl-IH-bnzo[dimidizol-2-y)-N-(tetrmhydrofuran-3

yl)pipeidine-4-carboxanidc; 

(R)I-(I-(4-florophenyI)-5,6-dimethyl-I1-benzo[dlimidazo-2-yl)-N-(tetmahydroftirin-3

yl)piperidine-4-carboxaiide: 

(R)-(1-f-(3,5-difluorophonyl)-5,6-dimenthylI-ix-bonzo[d]imidazol-2-yl)-NltctAhydrofuran-3

yl)pipcridine-4-carboxamide; 

(R.)41(14(4-chloropheyl-5,6-dimethyl-lHbenzofdimidazoI2-yI)-N-ttrhydrofurana-3 

yl)piperidine-4-carboxamide; 

(R)-4(5,6-dimethyl-li(4-(trifluoromethvl)phenyl-IH-benzo[d]imidazo2-y)-N

(tetrahydrofiuran-3-yl)piperidine-4-cairboxanide; 

(R)-I-(5,6-dimethyl-I-p-toly I-benzo[d]imidazo2-y)-N4(tetmrahydrofuran-3-yl)piperidine-4

carboxamide; 

(R.)-1-(1-(5-chloropyridin-2-yl)-5,6-diinethyl-HIF-bcnzo[djinidazol-2-yi)-N-i(etrahydrof-uran-3

yl)piperidine4-carboxamide: 

(R)--(5,6-dimtthy- 1-(4-(trifloroethyl)pyridin-2-y)-1-benzodiimidazo-2-yl)-N

(teftrahydrofrian-3-yl)piperidine-4-carboxamide; 

(R)-I-(-(5-fluoro-6-methylpyridin-2-yl)-5,6-dimethyl-I-benzodimidazo2-y)-N

(tetrahydrofuran-3-vl)piperidine-4-carboxanide; 

(R)-I(5,6-dichl-o4(4-ethoxyphenyl)-l-benoiidao-2-y)-N(tetrahydrofunran

yl)piperidine-4-carboxamnide; 

(R)--(5,6-dicilorod-44-methoxy-3-methylphenyl)-IH-benzo[d]imidazo-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxaimide; and 

(R)-I-eyelobutyl-5,6-dimethyI-H-benzofdlimidazob2-yI)-N-z(tethydrofuran-3

yI)piperidine-4-cariboxanide; 

or a pharmaceutically acceptable salt thereof.  

5 In particular embodiments, compounds that may be utilised as the required mPGES-1 

inhibitor may include the following compounds forming Group E below, or a 

pharmaceutically acceptable salt thereof: 

LY-3023703 (Eli Lilly and Company development compound); 
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AZ-13330908 (AstraZeneca development compound); 

GRC-27864 (Glenmark Pharmaceuticals development compound, as depicted below) 

0 

N NH C 

N 

F3C 0 

N 

5 

As described herein, the present invention relates to the use of compounds that are 

mPGES-1 inhibitors in the treatment of diseases and disorders characterised by 

vasoconstriction.  

10 The skilled person will understand that references to diseases and disorders characterised 

by vasoconstriction will include references to diseases and disorders that have 

vasoconstriction as a significant component (either as a causative factor in the 

development of the condition or as a symptom of other causative factors). Such diseases 

and disorders will be readily identified by those skilled in the art.  

15 

In particular, the skilled person will understand that diseases and disorders characterised 

by vasoconstriction may result from (i.e. be a symptom of) the effect of an underlying 

causative factor, which may itself be an underlying disease or disorder, such as 

inflammation. Alternatively, such diseases and disorders may be idiopathic.  

20 

In a particular embodiment, the disease or disorder characterised by vasoconstriction may 

be associated with (e.g. result from) inflammation.  

In alternative embodiments, the disease or disorder may be described as being 

25 inflammation characterised by (i.e. associated with, e.g. resulting from) vasoconstriction.  

Particular diseases and disorders that may result in (and thus be characterised by) 

vasoconstriction (in particular, vasoconstriction associated with inflammation) include 

autoimmune disorders, such as scleroderma.  

30 
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Thus, in a particular embodiment, the disease or disorder (i.e. the disease or disorder that 

may be characterised by vasoconstriction) is scleroderma (e.g. which may be referred to 

as vasoconstriction associated with scleroderma).  

5 In particular, the treatment or prophylaxis using a compound that is an mPGES-1 inhibitor 

as defined herein may be referred to as the treatment or prophylaxis of scleroderma, such 

as vasoconstriction resulting from (i.e. caused by or associated with) scleroderma.  

Alternatively, the treatment or prophylaxis using a compound that is an mPGES-1 inhibitor 

10 as defined herein may be referred to as the treatment or prophylaxis of inflammation 

associated with (e.g. resulting from) scleroderma, such as vasoconstriction resulting from 

(i.e. caused by or associated with) inflammation associated with (e.g. resulting from) 

scleroderma.  

15 In cases where the vasoconstriction is an effect of an underlying disease or disorder, 

references to treatment of the disease or disorder may refer in particular to treatment of 

the vasoconstriction per se (although other factors relating to the disease or disorder may 

also be treated concomitantly, such as associated inflammation). In such instances, 

references to the treatment of vasoconstriction may indicate that the level of constriction 

20 (i.e. the narrowing) of the blood vessels is reduced (e.g. by a measurable and 

therapeutically significant amount) such that the width of blood vessel is increased when 

compared to the untreated (i.e. constricted) state.  

Thus, in particular embodiments, the treatment (i.e. the treatment of the disease or 

25 disorder characterised by vasoconstriction) comprises providing a reduction in the degree 

of vasoconstriction.  

Further, in cases where the vasoconstriction is an effect of an underlying disease or 

disorder, references to treatment of the disease or disorder may refer in particular to 

30 treatment of the particular disease or disorder (e.g. by treatment of associated 

inflammation) in a manner that results in a lower degree of vasoconstriction than would be 

observed when such conditions are treated using alternative methods (e.g. in the case of 

the treatment of associated inflammation, a reduction in vasoconstriction compared to the 

degree of vasoconstriction observed when such conditions are treated using COX 

35 inhibitors, such as COX-2 inhibitors, as known to those skilled in the art).  
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Thus, in particular embodiments, the treatment (i.e. the treatment of the disease or 

disorder characterised by vasoconstriction) comprises treatment of inflammation (e.g. the 

treatment of inflammation associated with the relevant disease or disorder) with a lower 

degree of vasoconstriction (such as at least a 10% lower degree, e.g. at least a 20%, 30%, 

5 40% or 50% lower degree) than that observed in treatment with a COX-2 inhibitor.  

In more particular embodiments, the treatment (i.e. the treatment of the disease or disorder 

characterised by vasoconstriction) comprises treatment of inflammation (i.e. the treatment 

of inflammation associated with the relevant disease or disorder) such that there is the 

10 substantial absence of an increase in vasoconstriction (e.g. with a measurable degree of 

constriction of the relevant blood vessels that is not greater than 20% of their normal width, 

such as a degree of constriction of blood vessels that is not greater than 10% (e.g. not 

greater than 5%) of their normal width).  

15 The skilled person will also understand that inflammatory conditions such as scleroderma 

may also lead to secondary diseases and disorders, the symptoms of which may be 

treated through treatment of the underlying condition.  

Thus, in particular embodiments, the treatment or prophylaxis as described herein may be 

20 treatment or prophylaxis of a disease or disorder associated with scleroderma.  

Particular diseases and disorders characterised by vasoconstriction (for example, 

vasoconstriction associated with inflammation, such as vasoconstriction associated with 

scleroderma) that may be mentioned include: 

25 cardiovascular disorders, such as Raynaud's phenomenon (also known as secondary 

Raynaud's, such as wherein systemic lupus erythematosus (SLE) or, particularly, 

scleroderma is the primary disease), Raynaud's disease (also known as primary 

Raynaud's), healed pitting ulcers on the fingertips, digital ulcers, skin and mucousal 

telangiectasis, palpitations, irregular heart rate and fainting due to conduction 

30 abnormalities and congestive heart failure; 

digestive disorders, such as gastroesophageal reflux disease (GERD/GORD), bloating, 

indigestion, loss of appetite, diarrhoea alternating with constipation, sicca syndrome and 

its complications, loosening of teeth and hoarseness (due to acid reflux); 

pulmonary disorders, such as pulmonary artery hypertension (PAH), progressive 

35 worsening of shortness of breath, chest pain (particularly when due to pulmonary artery 

hypertension) and dry, persistent cough (e.g. due to interstitial lung disease); 
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musculoskeletal disorders, such as joint, muscle aches, loss of joint range of motion, 

carpal tunnel syndrome and muscle weakness; 

genitourinary disorders, such as erectile dysfunction, dyspareunia, scleroderma renal 

crises and kidney failure; and 

5 other disorders such as facial pain due to trigeminal neuralgia, hand paraesthesias, 

headache, stroke, fatigue, calcinosis and weight loss.  

Particular diseases and disorders characterised by vasoconstriction that may be 

mentioned include Raynaud's phenomenon (e.g. secondary Raynaud's associated with 

10 (e.g. resulting from) SLE or, particularly, scleroderma), conditions associated with 

Raynaud's phenomenon (such as digital ulcers), and pulmonary arterial hypertension 

(PAH).  

Thus, in a particular embodiment, the disease or disorder is Raynaud's phenomenon (e.g.  

15 Raynaud's phenomenon associated with (e.g. resulting from) an inflammatory condition, 

such as SLE or, particularly, scleroderma).  

In a more particular embodiment, the disease or disorder is Raynaud's phenomenon 

associated with scleroderma.  

20 

In an alternative embodiment, the treatment or prophylaxis is of inflammation associated 

with (or resulting in) Raynaud's phenomenon, such as that resulting from scleroderma.  

In a particular embodiment, the disease or disorder is digital ulcers, such as digital ulcers 

25 associated with scleroderma and/or Raynaud's phenomenon.  

In a further embodiment, the disease or disorder is pulmonary arterial hypertension (PAH), 

such as PAH associated with (e.g. resulting from) an inflammatory condition, such as SLE 

or, particularly, scleroderma.  

30 

In an alternative embodiment, the treatment or prophylaxis is of inflammation associated 

with (or resulting in) PAH, such as that resulting from scleroderma.  

For the avoidance of doubt, the disease or disorder may be pulmonary arterial 

35 hypertension (PAH) that is not associated with scleroderma, such as idiopathic PAH.  
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For the avoidance of doubt, in particular embodiments there is provided the treatment or 

prophylaxis of a disease or disorder selected from Raynaud's phenomenon, such as that 

resulting from scleroderma, and pulmonary arterial hypertension (PAH).  

5 For the avoidance of doubt, in particular embodiments the disease or disorder may be 

Raynaud's phenomenon or pulmonary arterial hypertension, each associated with 

scleroderma and/or SLE.  

In further embodiments, the vasoconstriction may be associated with (e.g. be a symptom 

10 of) vascular complications associated with diabetes mellitus. In particular, the 

vasoconstriction may result from vascular dysfunction due to increased oxidative stress, 

impaired NO formation, dyslipidemia and inflammation, which all together cause 

vasoconstriction (thus reducing blood circulation).  

15 As used herein, references to diabetes mellitus will include references to type 2 and type 

2 diabetes. In particular, they will refer to type 1 diabetes.  

Thus, in a particular embodiment, there is provided the treatment or prophylaxis of 

vasoconstriction associated with (e.g. resulting from) diabetes mellitus (e.g. type 1 

20 diabetes).  

In particular, vasoconstriction associated with (e.g. resulting from) diabetes mellitus (e.g.  

type 1 diabetes) may lead to conditions such as poor wound healing, diabetic neuropathy 

(e.g. peripheral diabetic neuropathy), diabetic retinopathy and diabetic ulcers. Moreover, 

25 vasoconstriction associated with (e.g. resulting from) diabetes mellitus (e.g. type 1 

diabetes) may increase the risk of stroke (i.e. thrombotic stroke), pulmonary embolism and 

myocardial infarction, the treatment and, in particular, prophylaxis of which may be 

achieved as part of the present invention.  

30 In a more particular embodiment, there is provided the treatment or prophylaxis of diabetic 

neuropathy (e.g. peripheral diabetic neuropathy), diabetic retinopathy or diabetic ulcers.  

In a yet more particular embodiment, there is provided the treatment or prophylaxis of 

diabetic ulcers.  

35 

The skilled person will appreciate that the treatment or prophylaxis of a disease or disorder 

characterised by vasoconstriction may be achieved in combination with the treatment or 
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prophylaxis of a further (associated or underlying) disease or disorder, such as 

inflammation. In other words, the disease or disorder characterised by vasoconstriction 

may also have an inflammatory component, the treatment or prophylaxis of which may 

also be achieved as part of the present invention.  

5 

As described herein, the present invention may be particularly suited to the treatment or 

prophylaxis of conditions, such as inflammatory conditions, characterised by 

vasoconstriction. For example, the present invention may be particularly suited to the 

prophylaxis of such diseases and disorders.  

10 

The skilled person will understand that prophylaxis may be performed in a patient not 

suffering from the relevant disorder (i.e. such that the relevant disorder does not 

development). In particular, prophylaxis may be performed in a patient not suffering from 

the relevant disorder (i.e. such that the relevant disorder does not development) but at risk 

15 of developing (e.g. having previously had) the relevant disorder.  

The skilled person will be able to identify patients (who may, in such instances, be 

otherwise healthy) for whom prophylaxis of a disease or disorder will be required, such as 

those at risk of developing the relevant disorder (e.g. patients who are have previously 

20 been treated for that disorder but do not at that time have the disorder).  

The skilled person will be able to perform the determination of whether a patient has the 

relevant disorder or is at risk of developing the relevant disorder using techniques that are 

routine in that art. For example, patients not having the relevant disorder may be patients 

25 who are not experiencing associated symptoms (such as pain) at the time that prophylaxis 

is performed.  

Thus, in a particular embodiment, the treatment or prophylaxis (e.g. the prophylaxis) as 

described herein is performed in a patient who is not experiencing pain (e.g. pain 

30 associated with the relevant condition as defined herein).  

For example, the treatment or prophylaxis (e.g. the prophylaxis) of Raynaud's 

phenomenon as described herein (e.g. Raynaud's phenomenon associated with 

inflammation, such as Raynaud's phenomenon associated with SLE or, particularly, 

35 scleroderma) and conditions associated with Raynaud's phenomenon (such as digital 

ulcers) may be performed in a patient who is not experiencing pain (e.g. pain associated 

with the relevant Raynaud's phenomenon).  
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In a particular embodiment, there is provided the prophylaxis of Raynaud's phenomenon, 

such as that resulting from scleroderma, and conditions associated with Raynaud's 

phenomenon (such as digital ulcers), or pulmonary arterial hypertension (PAH).  

5 

In a more particular embodiment, there is provided the prophylaxis of Raynaud's 

phenomenon, such as that resulting from scleroderma.  

In a further embodiment, there is provided the prophylaxis of digital ulcers, such as digital 

10 ulcers associated with scleroderma and/or Raynaud's phenomenon.  

In a more particular embodiment, there is provided the prophylaxis of Raynaud's 

phenomenon, such as that resulting from scleroderma, in a patient who is not experiencing 

pain associated with the Raynaud's phenomenon.  

15 

In a further embodiment, there is provided the prophylaxis of diabetic neuropathy, diabetic 

retinopathy or diabetic ulcers (e.g. diabetic ulcers).  

The skilled person will understand that prophylaxis of a particular disease or disorder may 

20 be performed in combination with the treatment of another disease or disorder, with the 

disease being treated being either unrelated to or an underlying (e.g. causative) factor of 

the disease or disorder the prophylaxis of which is provided. For example, the prophylaxis 

of digital ulcers may be achieve in combination with the treatment of Raynaud's 

phenomenon.  

25 

Further, the skilled person will understand that the present invention may be particularly 

suited to the treatment of chronic conditions, such as chronic manifestations of those 

diseases and disorders mentioned herein.  

30 Thus, in particular embodiments there is provided the treatment of chronic scleroderma, 

chronic Reynaud's phenomenon (e.g. Reynaud's phenomenon associated with chronic 

scleroderma), chronic pulmonary arterial hypertension and chronic vascular complications 

associated with diabetes mellitus (e.g. chronic diabetic retinopathy, chronic diabetic 

neuropathy and chronic diabetic ulcers, such as chronic diabetic ulcers).  

35 
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As used herein, the skilled person will understand that references to chronic conditions will 

refer to conditions that persist for an extended period of time (e.g. for at least three months, 

such as at least at least six months).  

5 For the avoidance of doubt, the skilled person will understand that both the treatment of 

chronic conditions and the prophylaxis of conditions may be achieved through repeated 

administration of the mPGES-1 inhibitor, such as may be achieved by daily (e.g. once in a 

24 hour period) administration of a suitable dose and/or administration in a form that allows 

for extended release of the active ingredient (e.g. release over a period of at least 12 hours, 

10 such as at least 24 hours) from a suitable dosage form as known to those skilled in the art.  

The skilled person will understand that treatment in accordance with the present invention 

may further comprise (i.e. be combined with) further treatment(s) for the same condition(s).  

In particular, such treatment may be combined with one or more other treatment for the 

15 relevant disease or disorder (such as one or more other treatment for scleroderma, 

Raynaud's phenomenon, pulmonary arterial hypertension and/or vascular complications 

associated with diabetes mellitus, such as diabetic ulcers), as known to those skilled in the 

art.  

20 For example, the skilled person will understand that: 

Raynaud's phenomenon may also be treated with vasodilators such as calcium channel 

blockers, alpha blockers, serotonin receptor antagonists, angiotensin Il receptor inhibitors, 

statins, locally acting nitrates or prostacyclins (such as iloprost), as known to those skilled 

in the art; and 

25 pulmonary arterial hypertension may also be treated with endothelin receptor antagonists, 

phosphodiesterase 5 inhibitors (which agents may also be useful in the treatment of 

erectile dysfunction) and prostanoids.  

The skilled person will understand that compounds that are mPGES-1 inhibitors may be 

30 administered in the form of pharmaceutical formulations.  

In a second aspect of the invention, there is provided a pharmaceutical formulation 

comprising a compound that is an mPGES-1 inhibitor, or a prodrug thereof, and optionally 

one or more pharmaceutically acceptable excipient for use in the treatment or prophylaxis 

35 of a disease or disorder characterised by vasoconstriction.  
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In an alternative second aspect of the invention, there is provided a method of treating or 

preventing a disease or disorder characterised by vasoconstriction comprising 

administering to a patient in need thereof an effective amount of a pharmaceutical 

formulation comprising a mPGES-1 inhibitor, or a prodrug thereof, and optionally one or 

5 more pharmaceutically acceptable excipient.  

The skilled person will understand that compounds that are mPGES-1 inhibitors, and 

pharmaceutical formulations comprising the same, will normally be administered orally, 

intravenously, subcutaneously, buccally, rectally, dermally, nasally, tracheally, bronchially, 

10 sublingually, intranasally, topically, by any other parenteral route or via inhalation, in a 

pharmaceutically acceptable dosage form.  

In particular, compounds that are mPGES-1 inhibitors may be administered by way of 

known pharmaceutical formulations (i.e. compositions suitable for use in medicine), 

15 including tablets, capsules or elixirs for oral administration, suppositories for rectal 

administration, sterile solutions or suspensions for parenteral or intramuscular 

administration, and the like.  

As used herein, the skilled person will understand that references to a pharmaceutically 

20 acceptable excipient will include references to pharmaceutically acceptable adjuvants, 

diluents and/or carriers, as known to those skilled in the art.  

For the avoidance of doubt, it is contemplated that pharmaceutical formulations as 

described herein may be administered in the form of tablets or capsules, e.g. time-release 

25 capsules that are taken orally, or may be in a liquid form, and may be taken orally or by 

injection. Such pharmaceutical formulations may also be in the form of suppositories, or, 

creams, gels, and foams e.g. that can be applied to the skin. In addition, they may be in 

the form of an inhalant that is applied nasally or via the lungs.  

30 The skilled person will understand that mPGES-1 inhibitors as described herein, and 

pharmaceutical formulations comprising the same, may act systemically and/or locally (i.e.  

at a particular site).  

Thus, pharmaceutical formulations as described herein may be administered orally, 

35 intravenously, subcutaneously, buccally, rectally, dermally, nasally, tracheally, bronchially, 

by any other parenteral route or via inhalation, in a pharmaceutically acceptable dosage 

form. Alternatively, particularly the mPGES-1 inhibitor is intended to act locally, 
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compounds of the invention may be administered topically (in which case the 

pharmaceutical formulation may be a formulation for topical administration).  

Depending on, for example, the potency and physical characteristics of the active 

5 ingredient (i.e. the mPGES-1 inhibitor), pharmaceutical formulations that may be 

mentioned include those in which the active ingredient is present in at least 1% (or at least 

10%, at least 30% or at least 50%) by weight. That is, the ratio of active ingredient to the 

other components (i.e. the addition of adjuvant, diluent and carrier) of the pharmaceutical 

composition is at least 1:99 (or at least 10:90, at least 30:70 or at least 50:50) by weight.  

10 

As described herein, compounds that are mPGES-1 inhibitors may also be combined with 

one or more other (i.e. different) therapeutic agents that are useful in the treatment of the 

relevant condition.  

15 This, in a particular embodiment, the pharmaceutical formulation further comprises one or 

more additional therapeutic agent.  

In a particular embodiment, the pharmaceutical formulation further comprises one or more 

additional therapeutic agent for the treatment or prophylaxis of a disease or disorder 

20 characterised by vasoconstriction (as described herein).  

For example, the pharmaceutical formulation may further comprise one or more additional 

therapeutic agent for the treatment or prophylaxis of Raynaud's phenomenon and/or 

pulmonary arterial hypertension.  

25 

The skilled person will understand that pharmaceutical formulations comprising additional 

therapeutic agents may be presented in the form of a single formulation (i.e. a formulation 

comprising all of the relevant therapeutic agents) or as combination products that provide 

for the administration of the mPGES-1 inhibitor in conjunction with the one or more 

30 additional therapeutic agent as separate formulations (i.e. distinct formulations wherein at 

least one of those formulations comprises the mPGES-1 inhibitor and at least one 

comprises the other (additional) therapeutic agent.  

As described herein, the present invention is based on the unexpected discovery that 

35 mPGES-1 inhibitors, which are known to be useful in the treatment of inflammation, will 

lack an inhibitory effect on the production of NO, which is known to cause vasorelaxation, 

and so will be particular use in the treatment of diseases and disorders characterised by 
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vasoconstriction. This is in contrast to treatment of conditions characterised by 

vasoconstriction (in particular, conditions characterised by vasoconstriction having an 

inflammatory component) using COX inhibitors (e.g. COX-2 inhibitors), which have been 

found to inhibit production of NO and therefore are thought to exacerbate vasoconstriction.  

5 

Without wishing to be bound by theory, it is thought that inhibition of COX-2 leads to 

increased production of asymmetric dimethylarginine (ADMA), which is a naturally 

occurring inhibitor of eNOS. Inhibition of eNOS leads to lower levels of NO, which in turns 

leads to vasoconstriction. In contrast, it has now been found that mPGES-1 inhibitors 

10 surprisingly do not cause production of ADMA, thus allowing for increased activity of eNOS 

resulting in increased levels of NO, which in turn results in lower levels of vasoconstriction 

by relaxation of vessels.  

Figures 

15 

Figures 1 to 6 show results obtained from the experiments described in Examples 1 and 2 

herein below.  

Figure 1 shows the effects of COX-2 inhibition using parecoxib and deletion of mPGES-1 

20 on plasma levels of ADMA in mice (* shows p<0.05 by one-way ANOVA with Dunnett's 

post-hoc test).  

Figure 2 shows the effects of COX-2 inhibition using parecoxib and deletion of mPGES-1 

on the expression of genes responsible for synthesis of ADMA (Prmtl) in mice (* shows 

25 p<0.05 by one sample t-test).  

Figure 3 shows the effects of COX-2 inhibition using parecoxib and deletion of mPGES-1 

on the expression of genes responsible for degradation of ADMA (Agxt2) in mice (* shows 

p<0.05 by one sample t-test).  

30 

Figure 4 shows that, in mPGES-1 deficient mice, deletion of mPGES-1 significantly 

improved the eNOS driven dilator response to acetylcholine in aorta (* shows p<0.05 by 

two-way ANOVA).  

35 Figure 5 shows that the effect observed in Figure 4 was not mediated by an increased 

sensitivity of the vessels to NO, as responses to the exogenous NO donor, sodium 

nitroprusside, were not altered (* shows p<0.05 by two-way ANOVA).  
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Figure 6 shows that the effect observed in Figure 4 was not mediated by changes in 

contractility since responses to U46619 (a thromboxane mimetic) were not different 

between wild-type and mPGES-1 deficient mice (* shows p<0.05 by two-way ANOVA).  

5 

Examples 

The present invention will now be illustrated by way of the following examples.  

10 General Experimental Methods 

Animals 

Experiments were performed on male and female mPGES-11 and their wild-type mPGES

1*' littermate mice at 6-8 weeks of age. Mice were generated on a DBA/1J background 

15 and had a deletion in the Ptges gene by breeding heterozygous littermates and 

experimental animals and controls identified by genomic PCR as previously described (see 

Trebino, C. E. et al., Proc Nat Acad Sci U S A., 100, (2003) 9044-9049). All mice were 

housed with a 12h light/dark cycle in a climate-controlled environment, and were fed with 

standard rodent chow with water ad libitum. All mice experiments were conducted in line 

20 with EU directive 2010/63/EU and according to guidelines from the Swedish Veterinary 

board the Guide for the Care and Use of Laboratory Animals published by the US National 

Institutes of Health (NIH Publication No. 85-23, revised 1996). Studies were sanctioned by 

the Karolinska Institute ethics committee (dnr. N86_13 and N364_11), the Shantou 

University Institutional Animal Research and Use Committee and/or the Imperial College 

25 London Ethical Review Panel (PPL 70/7013 and 70/8422). Where indicated, wild-type 

(mPGES-1') mice were treated with the selective COX-2 inhibitor, parecoxib (100mg/kg; 

Pfizer, USA) added to their drinking water for 5 days prior to tissue collection as we have 

done before (see Ahmetaj-Shala, B. et al,, Circulation, 131, 633-642 (2015)).  

30 Circulating mediators 

Mice were killed by CO2 narcosis, and blood collected from the inferior vena cava into 

heparin (1OU/mI final; Leo Laboratories, UK). Plasma was separated by centrifugation for 

the following circulating mediators measured by immunoassay: ADMA (DLD Diagnostika, 

Germany), PGE 2 (Cisbio Bioassays, France).  

35 

PG release 
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PG release ex vivo was measured as previously described (see Kirkby, N. S. et al., Proc 

Natl Acad Sci U S A., 109:17597-602 (2012); and Kirkby, N. S. Et al., PLoS One, 8, e69524 

(2013)). Briefly, segments of aorta (2mm length; cleaned of peri-adventitial material), renal 

medulla (2x2x2mm) or renal cortex (2x2x2mm) were removed from experimental animals 

5 and placed in wells of microtitre plates containing DMEM media (Sigma, UK) and Ca2
+ 

ionophore A23187 (30uM; Sigma, UK) or acetylcholine (10uM; Sigma, UK).  

Gene expression 

RNA was isolated from renal medulla homogenates using a magnetic silica-bead isolation 

10 kit (Life Technologies, UK) and converted to cDNA using reverse transcriptase (Thermo 

Fisher Scientific, UK) with oligo(dT) primers (Life Technologies, UK). Gene expression 

levels were determined using TaqMan hydrolysis probes (Life Technologies, UK) 

recognising Prmtl (probe ID: Mm00480133_ml or Agxt2 (probe ID: Mm01304088_ml).  

Data were normalised to expression of the housekeeping genes 18S (probe ID: 

15 Mm03928990_gl) and Gapdh (probe ID: Mm99999915_g1) and relative expression 

compared using the comparative Ct method.  

Vascular function 

Mouse aorta was isolated, cleaned of peri-advential material and divided into 2mm rings.  

20 These were loaded into organ baths of a Malveny-Halpern wire myography (DMT, 

Denmark) containing Krebs buffer (composition: 120mM NaCI; 4.7mM KC; 1.2mM 

MgSO4; 1.2mM KH2 PO4 ; 25mM NaHCO3 ; 0.03mM EDTA; 5.5mM D-glucose) at 370C.  

Vessel responses were recording via a force transducer connected to a digital signal 

acquisition system (AD Instruments, UK). Resting tension was gradually applied to model 

25 a transmural pressure of 13.3kPa. Vessel responsiveness was refreshed and assessed 

by application of three consecutive challenges with 125 mM KCI with washing with Krebs 

buffer in between. Concentration-response curves where then recorded in response to 

the thromboxane mimetic, U46619 (1-300nM; Cayman Chemical, USA), acetylcholine 

(1nM-30pM; Sigma, UK) and sodium nitroprusside (1nM-30pM; Sigma UK). Responses 

30 to dilator agents (acetylcholine and sodium nitroprusside) were determined after pre

contraction of vessels with an EC5o concentration of U46619 and changes in force 

normalised to the pre-existing tension present immediately before addition the first 

concentration of dilator agent.  

35 Statistics and data analysis 

Data were analysed using Prism 6.0 software (Graphpad software, USA) and are 

presented as mean ± standard error for 'n' number of animals. Where duplicate 
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measurements were made on tissue from the same animals, values were averaged and 

considered as n=1. Data were compared using Student's unpaired t-test, one sample t

test, one-way or two-away ANOVA with Dunnett's post-hoc test as indicated in individual 

figure legends. Differences were considered significant if p<0.05.  

5 

Example 1 

The effect on vasoconstriction of deletion of mPGES-1 was compared to that resulting 

from inhibition of COX-2 through investigation of their effects on levels of asymmetric 

10 dimethylarginine (ADMA), which is a naturally occurring inhibitor of eNOS.  

In accordance with the general experimental methods described above, it was found that 

in mice: 

15 COX-2 inhibition using parecoxib increased levels of ADMA whereas deletion of mPGES

1 had no significant effect (as shown in Figure 1); 

COX-2 inhibition using parecoxib increased expression of genes responsible for synthesis 

of ADMA (Prmtl) whereas deletion of mPGES-1 had no significant effect on expression of 

20 these genes (see Figure 2); and 

COX-2 inhibition using parecoxib increased expression of genes responsible for 

degradation of ADMA (Agxt2) whereas deletion of mPGES-1 again had no significant 

effect on expression of these genes (see Figure 3).  

25 

Example 2 

The effect of mPGES-1 deletion on eNOS-dependent vasodilator responses induced by 

acetylcholine was examined.  

30 

It was found that, in contrast to the effect previously seen in COX-2 deficient mice 

(Ahmetaj-Shala, B. et al., Circulation, 131(7), 633-42 (2015)), deletion of mPGES-1 

significantly improved the eNOS driven vasodilator response to acetylcholine in aorta (as 

shown in Figure 4).  

35 

Further, it was shown that this effect was not mediated by either: 
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an increased sensitivity of the vessels to NO, as vasodilator responses to the 

exogenous NO donor, sodium nitroprusside, were not altered between wild-type and 

mPGES-1 deficient mice (see Figure 5); or 

5 changes in contractility, since contraction force responses to U46619 were not 

different between wild-type and mPGES-1 deficient mice (see Figure 6).  

Throughout the specification and claims, unless the context requires otherwise, the 

word "comprise" or variations such as "comprises" or "comprising", will be understood 

10 to imply the inclusion of a stated integer or group of integers but not the exclusion of 

any other integer or group of integers.  
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Claims 

1. A compound that is an mPGES-1 inhibitor, when used in the treatment or 

prophylaxis of a disease or disorder characterised by vasoconstriction resulting from 

5 inflammation, wherein the disease or disorder is Raynaud's phenomenon, digital ulcers or 

pulmonary arterial hypertension (PAH).  

2. The compound when used according to claim 1, wherein the disease or disorder 

is resulting from scleroderma.  

10 

3. The compound according to claim 1 or 2, when used in the prophylaxis of digital 

ulcers.  

4. The compound according to claim 1 or 2, when used in the treatment or prophylaxis 

15 of Raynaud's phenomenon or pulmonary arterial hypertension (PAH).  

5. The compound when used according to any one of claims 1 to 4, wherein the 

mPGES-1 inhibitor is selected from the compounds described in Groups A to E below: 

20 Group A 
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Group C 

(R)-1-(5,6-dichloiro-l-(quinolin-2-yl)-iH-benzo~dimidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(5-chloro-6-methyl--(quinolin-2-yl)-H-benzo[d]imidazol-2-yi)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(6-chloro-5-methyl-i-(quinolin-2-y)-IH-benzo[dlimidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(6-chloroquinolin-2-y)-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxarmide; 

(R)-1-(1-(6-chloroquinolin-2-y)-5,6-dimethyl-lH-benzo[dimidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(4-methylquinolin-2-vl)-1IH-benzo[djimidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5-chloro-1-(6-chloroquinolin-2-yl)-6-methyl-lH-benzo[diniidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)- -(6-chloro-1-(6-chloroquinon-2-yI}-5-methyl-1H-benzo[d]rmidazol-2-yl)-N

(tetrahydrofuran-3-yI)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(6-fluoroquinolin-2-yI)-1H-benzo[dimidzol-2-yl)--(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5-cloro-1-(6-fluoroquinolin-2-yl)-6-uiethyl-IH-benzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)pipendine-4-carboxamide; 

(R)-I-(6-chloro-1-(6-fluoroquinolin-2-yl)-5-methyl-1H-benzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(8-fluoroquinolin-2-yl)-H-benzo[dimidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; and 

(R)-1-(5,6-dichlcro-I-(isoquinolin-3-yl)-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

5 Group D 
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N-cyclopentyl-1-(1-ethyl-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)pipcridin-4-carboxamidc; 

N-cyclopentyl-1-(5,6-dimethyl-1-propyl-IH-benzo[d]imidazol-2-yl)piperidine-4-carboxamidC; 

I-(1-butyl-5,6-dimthyl-IH-benzo[d]inidazo-2-yl)-N-cyclopentylpipcridine-4-carboxamidc; 

N-cyclopentyl-1-(1-heptyl-5,6-dimethyl-1H-benzo[d]imidazoI-2-yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-1-octyl-1H-benzo[d]imidazol-2-yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-1-pentyl-1H-benzo[d]imidazo-2-yl)piperidine-4-carboxamide; 

N-cyclopentyl-1(1-(hexyl-5,6-dimethyl-1H-benzo[d]imidazo-2-yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-l-(pyridin-2-ylmethyl)-IH-bnzo[d]imidazot-2-yl)pipridine-4

carboxamide; 

N-cyclopentyl-1l-(-isopropyl-5,6-dimethyl-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

N-eyclopentyl-1-41-(2-(diethylamino)ethyl)-5,6-dichloro-IH-benzo[d]imidazo-2-yl)piperidine

4-carboxamide; 

N-cyclopentyt-1-(5,6-d ichloro- -(pyridin-4-ylmethyl)-1 H-benzo[dlimidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dichloro-1-(pyridin-3-ylmethyl)-IH-benzo[dlimidazoi-2-yI)piperidine4

carboxamide; 

N-cyclopentyl-I-(5,6-dich lom-1-(pyridin-2-ylmethyl)-1H-benzo[d]imidazol-2-yI)piperidine-4

carboxamide; 

1-(1-sec-butyt-5,6-dichloro-1H-benzofdlimidazo1-2-yl)-Ncyclopentylpiperidine-4-carboxamide; 

N-cyclopentyt-1-(5,6-dichloro-I-(pentan-3-y)-1IH-benzold]imidazol-2-yl)piperidine-4

carboxamide; 

N-eyclopentyt-1-(5,6-dichlo-I-cyclobutyl-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-I-(5,6-dichlorm-1-(1-phenylethyl)-IH-benzo[d]imidazol-2-yI)piperidine-4

carboxamide; 

N-eyelopentyt-1-(5,6-dichlomo-1-methyl-IH-benzo[d]imidazo-2-yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(5,6-diichloro-I-ethyl-1H-benzo[d]imidazol-2-yl)piperidine-4-carboxamide; 

N-eyclopentyl-1-(5,6-dichloro-I-isopropy1-ilH-benzo[d]iidazol-2-y)piperidine-4-carboxamide; 

N-eyelopentyt-1-(5,6-dichloro-1-(4-fluorobenzyl)-H-benzo[d]imidazol-2-yI)piperidine-4

carboxamide; 
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N-cyclopentyl-1-41-(3,5-difluorobenzyl)-5,6-dimethyl-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

methyl 4-((2-(4-(cyclopentyicarbamoyl)piperidin-1-yi)-5,6-dimethyl-IH-benzo[d]imidazol-I

yl)mcthyl)benzoatc; 

N-cyclopentyl-1-(5,6-dimethyl-I-((2-methykhiazol-4-yl)mcthyl)-IH-bcnzo~d]imidazol-2

yl)pipcridine-4-carboxamidc; 

N-eyclopentyl-1-(5,6-dichloro- -phenyl- IH-benzo[dlimidazol-2-yl)piperidine-4-carboxamide; 

N-cyclopropyl-I-(5,6-dichloro-1-isopropyl-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

N-cyclobutyl-I-(5,6-dichloro -1-isopropyl- I H-benzo[dlimidazol-2-yl)piperidine-4-carboxamide; 

I-(5,6-dichloro-I-isopropyl-H-benzo[d]imidazol-2-y)-N-propylpiperidin-4-carboxamide; 

1-(5,6-dichloro-1-isopropyl-IH-benzo[d]imidazol-2-y)-N-(2-methoxycthyl)piperidine-4

carboxamide; 

1-(5,6-dichloro-1-isopropyl-lH-benzo[d]imidazo I-2-y)-N-(isopropoxymethyl)piperidine-4

carboxamide; 

1-(5,6-dichloro-1-isopropyl- H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3-yl)piperidine-4

carboxamide; 

N-(cyclohexylmethyl)-I-(5,6-dichloro--isopropyl-lH-benzo[d imidazo- 2-yl)pipeNridine-4

carboxamide; 

1-(5,6-dichloro-1-isopropyl-1H-benzo[d]imidazol-2-y)-N-((tetrahydo-2H-pyran-4

yl)methyl)piperidine-4-carboxamide; 

N-butyl-I-(5.,6-dichloro-I-isopropyl-IH-benzo[d]imidazol-2-yl)piperidine-4-carboxamide; 

N-(cyclopentymethyl)-I-(5,6-dichloro-1-isopropyl-IH-benzofdjimidazI- 2-yl)piperidine-4

carboxarnide; 

N.-cyclopentyl-1-(1-((6-fluoropyridin -3-yl)methyl)-5,6-d imethyl-Il H-benzo[d]irni dazol-2

yl)piperidine-4-carboxamide; 

1-(1-(4-cyanobenzyl)-5,6-dimethyI-IH-benzo[d]imidazol-2-y)-N-cyclopentylpiperidine-4

carboxamide; 

N-cyclopentyl-i-(1-(cyclopropylrnethy)-5,6-dirnethyl-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-]-((tetrahydrofuran-2-yl)methyl)-lI-benzo[d)imidam1-2

yl)piperidine-4-carboxamide; 

1-(1-4-(1H-1,2,4-triazoI-I-yl)benzyl)-5,6-dimethyl-IH-enzo[d]imidazo-2-y)-N

cyclopentyIpiperidine-4-carboxamide; 

109



I-(1-cyclobutyl-5,6-dinethyl-IH-benzo[d]imidazol-2-yl)-N-cyclopcntylpiperidine-4

carboxamide; 

1-(1-(4-bromobenzyl)-5,6-dimethyl-IH-bcnzo[d]imidazol-2-y)-N-cyclopentylpiperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dimcthyl-1-(4-(mcthylcarbamoyl)bcnzyl)-IH-bnzo[diidazol-2

yl)pipcridinc-4-carboxamide; 

N-cyclopotyl-1-(1-(4-(dimethylcarbamoyl)benzyl)-5,6-dimethyl-1H-benzo[d]imidazol-2

yl)pipcridiine-4-carboxarnide; 

1-(1-(4-carbamoylbenzyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-1-(4-(mcthylsulfonylcarbamoy)bnzyl)-IH-benzo[d]imidaol-2

yl)pipcridine-4-carboxamide; 

I-(1-cyclobutyl-5,6-dimethyl-JH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3-yl)piperidine-4

carboxanide; 

1-(1-(4-fluorobenzyl)-5,6-dimethyl-1H-benzo[dlimidazoi-2-yI)-N-(tetrahydrofuran-3

yl)piperidine4-carboxamide; 

1-(5-chlow-1-cyclobutyl-6-methyl- H-benzo[d]imidazo- 2 -yl)-N-cyclopentyl-piperidine-4

carboxamide; 

I-(6-chloro-1-cyclobutyl-5-methyl-1H-benzo[d]imidazol-2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dichlaro-1-eyelopentyl-IH-benzo[d]imidazol-2-y)piperidine-4

carboxamide; 

1-(1-(4-bromobenzyt)-5,6-dichloro-IH-benzo[d]imidazol-2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dichloro-1-((6-fluoropyridin-3-yl)mnethyl)-I1H-benzo[dimidazol-2

yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(5,6-dichloro-1-(4-cyanobenzyl)-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dichloro-1-(cyclopropylmethyl)-IH-benzo[d]irnidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dichloro-1-((tetrahydro faran-2-yl)methyl)-1IH-benzo[d]imidazo-2

yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(5,6-dichloro-I-((tetrahydro-2H-pyran-4-yl)methyl)-IH-benzo[d]imidazol-2

yl)piperidine-4-carboxamide; 
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N-cyclopenutyl-1-(5,6-dichloro-1-(4-(methylcarbamoyl)benzyl)-1H-benzo[d]imidazol-2

yl)piperidine4-carboxamide; 

N-cyclopentyl-1-(5,6-dichloro-1-(4-(dimethylcarbamoyl)bcnzyl)-IH-benzo[d]imidazo-2

yl)piperidinc-4-carboxamide; 

1-(1-(4-carbamoylbenzyl)-5,6-dichloro-IH-benzo[d]imidazol-2-y)-N-cyclopentylpiperidin-4

carboxamide: 

N-cyclopentyl-1-(1-cyclopentyl-5,6-dimethyl-1H-benzo[d]imidazo-2- yl)piperidine-4

carboxamide; 

1-(1-(4-chlorobenzyl)-5,6-dimethyl- I H-benzo[d]imidazo-2-yI)-Icyclopentylpiperidine-4

carboxamide; 

1-(1-(4-(1H-tetrazol-5-yt)bcnzyl)-5,6-dichioro-IH-benzo[d]imidazol-2-yl)-N

cyclopcntylpiperidinc-4-carboxamide; 

N-cyclopentyl-1-(5,6-dichloro-I-(4-(methylsulfonylcarbamoyl)benzyl)-IH-benzo[d]imidazol-2

yl)piperidine4carboxamide: 

N-butyl-145,6-dichloro-I-cyclobutyl-IH-benzo[dlimidazo-2-yl)piperidine-4-carboxamide; 

N-butyl-1-(5,6-dichloro-1-pentyl-1H-benzo[d]imidazol-2-yl)piperidine-4-carboxamide; 

N-butyl-1-(5,6-dichloro-1-(4-fluorobenzyl)-1H-benzo[djimidazo-2-yl)piperidine-4

carboxamide; 

N-butyl-1-(5,6-dichloro-1-((6-fluoropyridin-3-yl)methyl)-H-benzo[d]imidazo-2-y)piperidine

4-carboxamide; 

]-(5,6-dichloro-I-cyclobuty-1H-benzo[djimidazol-2-y)-N-(tetrahydrofuran-3-yl)piperidine-4

carboxamide; 

1-(5,6-dichloro-1-pentyl-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3-yl)piperidine-4

carboxamide; 

1-(5,6-dichloro-1-(4-cyanobenzyl)-l1I-benzo[dJimidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

1-(5,6-dichloro-1-(cyclopropylmethyl)-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

ylpiperidine-4-carboxamide; 

1-(5,6-dichlora-1-((6-fluoropyridin-3-yI)rnethyl)-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofurn

3 -yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-1-((tetrahydro-2!-pyran-4-yl)methyl)-1/1benzo{d]imidazo1-2

yl)piperidine-4-carboxamide; 

1-(5,6-dichloro-1-cyclopentyl-IH-benzo[d]imidazo-2-yI)-N-(tetrahydrofuran-3-y)piperidine-4

carboxamide; 
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1-(1-(4-bromobenzyl)-5,6-dichloro-1H-benzo[d]imidazol-2-y)-N-(tetrahydrofuiran-3

yl)piperidine4-carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-1-phenyl-IH-benzo[dimidazol-2-yl)piperidinc-4-carboxamide; 

I-(1-(4-(IH-twtrazol-5-yl)benzyl)-5,6-dimothyl-lH-benzo[d]imidazol-2-y)-N

cyclopentylpipcridine-4-carboxamide; 

I-(5,6-dichloro-1-(4-fluorobcnzyl)-H-bnzo[d]imidazol-2-yl)-NT-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

1-(1-(4-(1H-I,2,4-triazol-I-yl)benzy)-5,6-dichloro-1H-benzo[d]imidazol-2-y)-N

cyclopentylpiperidine-4-carboxamide; 

N-cyclopentyl-1-(5,6-dichlor-1(2-methoxyethyl)-1H-benzo[dimidazol-2-yl)piperidine4

carboxamide; 

N-cyclopentyl-1-(1-(4-fluorophenyl)-5,6-dimethyl-1H-benzo[d]inidazol-2-y)piperidine-4

carboxamide; 

I-(1-(cyclobutylmethyl)-5,6-dimethyl-1H-benzo[d]imidazol-2-y)-N-cyclopentylpiperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-1-(prop-2 -ynyl)-1H-benzo[dlinidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-1-(1-(2-ethylbutyl)-5,6-dimethyl- H-benzo[d]imidazol-2-yl)piperidin e-4

carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-1-neopentyl-IH-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

I-(]-cyclohexyl-5,6-dimethyl-1H-benzo[d]imidazol-2-y)-N-cyclopentylpiperidine-4

carboxarnide; 

I-(1-sec-butyl-5,6-dimethyl- H-benzo[d]imidazol-2-y)-N-cyclopentyl-piperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dichlor-I-(2-hydroxyethyl)-H-benzo[djimidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-I-(1,5,6-trimethyl-IH-benzo[d]imidazol-2-yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(1-isobutyl-5,6-dirnethyl- 1 H-benzo[d]imidazol-2-yl)piperidine-4-carboxamide; 

I-(1-benzyl-5,6-dimethyl-IH-benzo[d]irnidazol-2-y)-N-cyclopentylpiperidine-4-carboxarnide; 

N-cyclopentyl-1-(1-(2-methoxyethyl)-5,6-dirnethyl-1 -benzo[d]imridazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-1-(I-(4-fluorobenzyl)-5,6-dimethyl-H-benzo[d]irnidazol-2-yl)piperidine-4

carboxamide; 
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I-(5-chloro-1-cyclobutyl-6-fluoro-1H-benzo[4]imidazol-2-yi)--cyclopentylpiperidine-4

carboxamide; 

I-(6-chlro--cyclobutyl-5-fluoro-IH-benzo[d]imidazol-2-yi)-N-cyclopentylpiperidinc-4

carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-1-(pentan-2-y)-IH-benzo[dlimidazol-2-yl)piperidine-4

carboxamidc; 

N-butyl-1-(l-cyclobutyl-5,6-dimethyl-IH-benzo[dirnidazol-2-yl)piperidine-4-carboxamide; 

N-butyl-1-(l-isopropyl-5,6-dimethyl-1H-benzo[d]imidazol-2-yl)piperidine-4-catboxamide; 

N-butyl-1-(5,6-dimethyl-I-pentyl-1H-benzo[d]imidazol-2-yI)piperidine-4-carboxarnide; 

N-butyl-1-(1-((6-fluoropyridin-3-yl)methyl)-5,6-dimethyl-IH-benzo[dl]imidazol-2-yl)piperidine

4-carboxamide; 

N-butyl-1-(1-(4-fluorobenzyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)pipridine-4

carboxamide; 

N-benzyl-1-(1-isopropyl-5,6-dimethy-1H-benzo[d]|imidazol-2-yl)piperidine-4-carboxamide; 

N-(4-fluorobenzyl)-I-(1-isopropyl-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)piperidine4

carboxamide; 

N-(3-isopropoxypropyl)-I-(I-isopropyl-5,6-dimethyl-1H-benzo[dimidazol-2-yl)piperidine-4

carboxamide; 

N-(3,3-diniethylbutyl)-1-(1-isopropyl-5,6-dimethyl-1H-benzo[d]imidazol-2-yI)piperidine-4

carboxamide; 

N-(4-brorobenzyl)-1-(1-isopropyl-5,6-dimethyl-lH-benzo[d]imidazol-2-yl)piperdine-4

carboxamide; 

N-cyclohexyl-1-(1-isopropyl-5,6-dimethyl-1H-benzo[dirnidazol-2-yl)piperidine-4-carboxamide; 

N-(4-cyanobenzyl)-1-(1-isopopyl-5,6-dimethyl-1H-benzo[d]inidazol-2-yl)piperidine-4

carboxamide; 

(S)-l-(5,6-dimethyl-1-p-tolyl-1//-benzo[d]imidazob2-yl)-N-(tetrahydrofuran-3-yl)piperidine-4

carboxamide; 

4-((2-(4-(cyclopentylcarbamoyl)piperidin-I-yl)-5,6-dimethyI-IH-benzo[d]imidazo1-1

yl)rethyl)benzoic acid 

1-(1-isopropyl-5,6-dimethyl-1H-benzo[d]inidazl-2-yl)-A-(thiazn]-2-ylrnethyl)piperidine-4

carboxamide; 

I-(5,6-dichloro-l-isopropyl-I1H-benzo[d]inidazol-2-y)-N-(thiazol-2-ylnethyl)piperidine-4

carboxamide; 

N-(4-(IH-Ierazol-5-yI)bcnzyl)--(I-isopropyl-5,6-dimethyl-IH-benzo[d]imidazo-2

yl)piperidine-4-carboxamide; 
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ALcyclopentyl-1-(5,6-dimethyl-1-(pentan-3-yl)-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

I-(5,6-dimethyl-1-phenyl-IH-benzo[d]imidazot-2-yl)-N-(tetrahydrofuran-3-y)piperidin-4

carboxamide; 

N-cyclopentyl-1-(5,6-dichloro-1-(4-fluorophnyl)-IH-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

1-(1-(4-bromophenyl)-5,6-dichloro-1H-benzo[d]imidazol-2-yi)-N-(tetahydrofuran-3

yl)piperidine-4-carboxamide; 

1-(1-(4-fluorophenyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine4-carboxamide; 

1-(1-(3-fluorophenyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

1-(1-(3,5-difluorophenyl)-5,6-dimethyl-H-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

1-(1-(4-chlorophenyl)-5,6-dimethyl-IH-benzok]imidazo-2-yl)-N-(tetrahydrofran-3

yl)piperidine-4-carboxamide; 

I-(5,6-dimethyl-1-(4-(trifluoromethyl)phenyt)-l H-benzo[dlirnidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

1-(1-(3,5-dimethylphenyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-,V-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

I-(5,6-dimethyl-I-(naphthalen-2-yl)-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

I-(1-(benzo[d][1,3]dioxol-5-yl)-5,6-dimethyt-IH-benzo[dlimidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

I-(5,6-dichloro-I-(3-methoxyphenyl)-1-benzo[dJimidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

I-(1-(benzo[d][1,3]dioxol-5-yl)-5,6-dichloro-IH-benzo[d]imidazol-2-yl)-N-(tetrahydrofran-3

yl)piperidine-4-carboxamide; 

I-(5,6-dichloro-1-(4-cyanophenyl)-1H-benzo[d]imidazl-2-y)-N-(tetrhydrofuran-3

yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-I-rn-tolyl-I!I-benzo[d]imidazol-2-yl)piperidine-4-carboxamide; 

N-cyclopentyl-1-(I-(3,4-dimethylphenyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-I-(I-(4-fluoro-3-methylphenyl)-5,6-dimethyl-IH-benzo[d]imidazol-2

yl)piperidine-4-carboxamide; 
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N-cyclopentyl-1-(1-(4-ethylphenyl)-5,6-dinethyl-1H-benzo[dlinidazo[-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-1-(1-(4-isopropylphenyl)-5,6-dimethyl-lH-benzo[dimidazol-2-y)piperidin-4

carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-I-(quinolin-6-yl)-IH-benzo[dlimidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dimethyl-1-(quinoxalin-6-yl)-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

1-(5,6-dichloro-I-(4-(methylcarbamoyl)phenyl)-IH-benzo[d]imidazol-2-y)-N-(tetihydrofuran

3-yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(3-methoxyphenyl)-IH-benzo[d]imidazol-2-yl)-N-(ttrahydrofuran-3

yl)piperidine-4-carboxamide; 

Ncyclopentyl-1-(5,6-dichloro-1-(pyridin-3-yl)-1H-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

N-cyclopentyl-I-(5,6-dichloro-1-(pyridin-3-yl)-H-benzod]imidzo-2-y)piperidine-4

carboxamide; 

N-cyclopentyl-1-(5,6-dichlow-I-(6-methoxypyridin-2-yl)-IH-benzo[d]imidazol- 2-yl)piperidine

4-carboxamide; 

N-cyelopentyl-1-(5,6-dichloro-1-(4-cyanophenyl)-1H-benzo[d]imidazo-2-yl)piperidine-4

carboxamide; 

(R)-1-(5,6-dichloro-1-(4-fluorophenyl)-1H-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)- 1-(5,6-dichIoro-1-(3-fluorophenyl)- I H-benzo[d]imidazol-2-yl)-N-(tetrahyd rofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichIoro-1 -(4-methoxyphenyl)-1 I1-benzotdJimidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(1-(4-tert-butylphenyl)-5,6-dichloro- I H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(4-(trifluoromethoxy)phenyI)-1H-benzo[d]rimidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxanide; 

1-(5,6-dichloro-1-phenyl-III-benzo[d)imidazo1-2-yl)-N-(tetrahydiofuran-3-yl)piperidine-4

carboxamide; 

1-(5,6-dichloro-I-(pyridin-2-yl)-1H-benzo[d]imidazo-2-y)-N-(tetrahydrofuran-3-y)piperidine

4-carboxamide; 
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]-(5,6-dichloro-1-(pyridin-3-yI)-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3-yl)piperidine

4-carboxamide; 

I-(5,6-dichloro-1-p-tolyl-IH-benzo[djimidazol-2-y)-N-(tetrahydrofuran-3-yl)piperidin-4

carboxamide; 

(R)-1-(1-(4-chloro-3-mcthoxyphenyl)-5,6-dimcthyl-1H-bcnz[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidinc-4-carboxamidc; 

(R)-I-(5,6-dichloro-l-(4-chloro-3-methoxypheny)-H-benzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide-, 

(R)-1-(1-(2,3-dihydrobenzofuran-5-yI)-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carhoxanide; 

(R)-1-(5,6-dichloro-1-(2,3-dihydrobenzofuran-5-yl)-lH-benzo[d]imidazol-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(1-(3,5-diethylphenyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-y)-N-(tetrahydrofiuran-3

yl)piperidine4-carboxamide; 

1-(5,6-dichloro-1-(cyclobutyhmethyl)-IH-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(1-(4-fluoro-3-methylphenyl)-5,6-dimethyl-1H-benzo[djirnidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-I-(I-(4-thylphenyl)-5,6-dimethyl-1H-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(1-(3,4-dimethylphenyl)-5,6-dinethyl-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine4-carboxamide; 

(R)-1-(5,6-dimethyl-1-(quinolin-6-yl)-1H-benzo(dimidazol-2-yl)-N-(tetrahydofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(1-(4-isopropylphenyl)-5,6-dinethyl-1If-benzo[dimidazo-2-y)-N-(tetrahydrofuran-3

yI)piperidine-4-carboxamide; 

(R)-I-(-(4-tert-butylphenyl)-5,6-dimethyl-1H-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(1-(3-chlorophenyl)-5,6-dimethyl-1H-benzo[d]imidazol-2-y)-N-(tetrahydrofuTran-3

yl)piperidine-4-carboxamide; 

I-(6-chloro-5-methyl-1-phenyl-l/-benzo[dJirnidazol-2-y)-N-cyclopentylpiperidine-4

carboxamide; 

(R)-1-(5-chloro-6-methyl-I-p-tolyl-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 
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(R)-1-(6-chloro-5-methyl-1-p-tolyl-H-benzo[d]imidazol-2-yl)-N-(tetrahydroffran-3

yl)piperidine-4-carboxamide; 

(R)-1-(1-(4-carbamoylphenyl)-5-chloro-6-methyl-IH-benzo[d]imidazo1-2-yl)-N

(tetrahydrofuran-3-y)piperidine-4-carboxamide; 

I-(1-(4-carbamoylphenyl)-5-chloro-6-mcthyl-IH-benzo[d]imidazol-2-yl)-N

cyclopentylpiperidine-4-carboxamide; 

1-(1-(-carbamoylphenyl)-6-chloro-5-methyl-1H-benzo[d]imidazol-2-yl)-N

cyclopentylpiperidine-4-carboxamide; 

(R)-I-(-(4-carbamoylpheny)-6-chloro-5-methyl-1H-benzo[dlimidazo1-2-y)-N 

(tetrahydrofuran-3-yl)piperidine-4-carboxanide; 

(R)-1-(5-chloro-6-methyl-1-(4-(trifluoromthyl)phenyl)-IH-bnzo[d]-imidazol-2-y)-N

(tetrahydrofuran-3-yI)piperidine-4-carboxamide; 

1-(5-chloro-6-methyl-1-(4-(trifluoromethyl)phenyl)-IH-benzol[d]imidazol-2-yl)-N

cyclopentylpiperidine-4-carboxamide; 

I-(5-ehlow-6-methyl-I-(4-(trifluoromethyl)phenyl)-1H-benzol[d]imilduzol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxanide; 

(R)-1-(6-chloro-5-iethyl-1-(4-(trifluoromethyl)phenyl)- H-benzo[d]-imidazol-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

1-(6-chloro-5-methyl-1-(4-(trifluoromethyl)phenyl)-IH-benzol[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

1-(6-chloro-5-methyl-I-(4-(trifluoromethyl)phenyl)-lH-benzo[d]imidazol-2-yl)-N

eyelopentylpiperidine-4-carboxamide;: 

(R)-1-(6-chlow-5-methyl-1-phenyl-IH-benzo[d]imidazo-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(S)-1-(6-chloro-5-methyl-I-phenyl- 1/-benzo[d]imi dazo1-2-yl)-N-(ttrahydrofuran-3

yl)piperidine-4-carboxamide; 

N-butyl-I-(5-chloro-6-methyl-I-phenyl-H-benzo[d]imidazol-2-yl)piperidine-4-carboxamide; N

butyl-1-(6-chloro-5-methyl-1-phenyl-IH-benzo[d]imidazol-2-yI)piperidine-4-carboxamide; 

1-(5-chlora-6-methyl-1-phenyl- t H-benzo[d]imidazol-2-y)-N-(tetrahydrufaran-3-y )piperidine

4-carboxamide; 

1-(6-chrlo-5-methyl-1-pbenyl-IlH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3-yl)piperidine

4-carboxamide; 

I-(5-chiora-I-cyclobutyl-6-methyl-IH-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 
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1-(6-chloro-1-cyclobutyl-5-methyl-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-cartoxamide; 

I-(5-chloro-I-(cyclobutylmcthyl)-6-mcthyl-IH-bcnzo[d]imidazol-2-yl)-N-cyclopentylpiperidine

4-carboxamide; 

1-(6-chloro-1-(cyclobutylmcthyl)-5-mcthyl-H-bcnzo[d]imidazol-2-y)-N-cyclopentylpipcridinc

4-carboxamide; 

1-(5-chloro-6-methyl-l-pentyl-IH-benzo[d]imiiazol-2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

I-(6-chloro-5-methyl-I-pentyl-1H-benzo[d]imidazol-2-yl)-N-cyclopentylpiperidine-4

carboxarmide; 

1-(5-chloro-1-(4-fluorophnyl)-6-methyl-lH-bcnzo[d]imidazol-2-y)-N-cyclopentylpiperidine-4

carboxamide; 

I-(6-chloro-1-(4-fluorophenyl)-5-methyl-1H-benzo[d]imidazol-2-y)-N-cyclopentylpiperidine-4

carboxamide; 

I-(5-chloro-6-methyl-1-phenyl-1H-benzo[dimidazol-2-y)-A-cyclopentylpiperidine-4

carboxamide; 

I-(6-chloro-5-methyl-1-phenyl-lH-benz(d imidazol-2-yl)-N-cyclopentypiperidine-4

carboxamide; 

N-but yl-1-(5-chloro-I-cyclobutyl-6-methyl-1H-benzo[d]imidazol-2-yl)pipcridinc-4

carboxamide; 

N-butyl-I-(6-chloro-1-cyclobuty1-5-methyl-IH-benzo[d]imidazol-2-yl)piperidine-4

carboxamide; 

(R)-1-(5,6-dinethyl-1-(3-(tri fluoromethyl)phenyl)- I H-benzo[d]irnidazol-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(1-(2,2-difluorobenzo[dJ[,3Jdioxol-5-y)-5,6-dimethyl-lf-benzodJimidazo-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dimethyl-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-benzo[d]imidazo1- 2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(1-(3-ethylphenyl)-5,6-dimethyI-IH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carhoxamide; 

(R)-1-(1-(3-isopropylphenyl)-5,6-dimethyl-I/-benzo[d]imiidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(6-chloro-1-(4-isopropylphenyl)-5-methyl-H-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran

3-yI)piperidine-4-carboxamide; 
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(R)-1-(5,6-dichloro-1-(3-chlorophenyl)-1H-benzo[d]imidazol-2-yi)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(4-fluoro-3-methylpheny)-IH-benzo[d]imidazol-2-yl)-N-(terahydrofuran

3-yl)pipcridine-4-carboxamidc; 

(R)-1-(5,6-dichloro-1-(3,5-difluorophenyl)-1H-bcnzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)pipcridinc-4-carboxamidc; 

(R)-1-(5,6-dichloro-1-(3-cyanophenyl)-1H-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxarnide; 

(R)-1-(5,6-dichloro-1-(pyridin-2-yl)-1H-bnzo[dlimidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine4-carboxamide; 

(R)-1-(5,6-dichloro-1-(5-methylpyridin-2-yI)-lH-benzo[d]imidazo-2-y)-N-(tetrahydrofuran-3

yl)pipcridine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(6-methoxypyridin-2-y)-H-benzo[d]imidazo1-2-yl)-N-(tetrahydrofuran

3-yl)piperidine4-carboxamide; 

(R)-1-(5,6-dichloro-1-(3-isopropylphenyl)-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine4-carboxamide; 

(R)-1-(5,6-dichlom-1-(4-methylpyridin-2-y)-1H-benzo[dimidazo- 2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(6-methylpyridin-2-y)-H-benzo[d]imidazo-2-y)-N-(tetrahydrofuran-3

yl)piperidine4-carboxamide; 

(R)-1-(5,6-dichloro-1-(3-difluoromethoxy)pheny1)-IH-benzo[d]imidazo-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(3-(trifluoromethoxy)phenyl)-1H-benzo[d imidazol-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(4-isobutylphenyl)-Il-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(3,4-dimethylphenyl)-IH-benzo[d]imidazol-2-yl)-N-(tetrhydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(4-chlorophenyl)-1H-benzo[d]imidazoI-2-yI)-N-(tetrahydrofuran-3

yl)piperidine-4-carhoxamide; 

(R)-1-(5,6-dichIoro-1-(5-(trifluoromethyl)pyridin-2-y)-1/-beno[d]irnidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxarnide; 

(R)-1-(5,6-dichlom-I-(5-fluoropyridin-2-y)-IH-benzo[d imidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 
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(R)-1-(1-(4-isobuylphenyl)-5,6-dimethyl-H-benzo[d]imidazol-2-yl)-N-(tetnhydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(6-chloro-1-(3,5-dimethylphenyl)-5-methyl-H-bnzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(1-(4-chloro-3-fluorophenyl)-5,6-dimethyl-IH-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran

3-yl)pipcridine-4-carboxamide; 

(R)-1-(5,6-dichloro-l-(4-hloro-3-fluorophenyl)-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran

3-yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro-1-(3,5-diethylphenyl)-1H-benzo[Ed]imidazo-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(1-(3-tert-butylphenyl)-5,6-dimethyl-1H-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(1-(3-tert-butylphenyl)-5,6-dichloro-1H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-I-phenyl-IH-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3-yl)piperidine-4

carboxamide; 

(R)-1-(5,6-dichloro-1-(4-ethylphenyl)-1H-benzofd]imidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-m-tolyl-IH-benzo[d]imidazo-2-y)-N-(etrahydrofuran-3-yl)piperidine-4

carboxamide; 

(R)-1-(5,6-dichloro-I-(3,5-dimethylphenyl)-I1H-benzo[d]inmidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(3-ethylphenyl)-IH-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichIoro-1-(6-(trifluoroiethyl)pyridin-2-yl)-1i1benzod]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(3-ethoxypheny)-1H-benzo[d]imidazo-2-yl)N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichlor-1-(3-isopropoxyphenyI)-1H-benzo[d]imidazol-2-yl)-N-(etrhydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichIoro-1-(3-propoxyphenyl)-1-benzo[dimida7ol-2-yi)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(1-(4-fluoro-3,5-dimethyphenyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 
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(R)-1-(5,6-dichloro-1-(4-chloro-3-nethylphenyl)-1 H-benzo[d]imidazol-2-y)-N

(tetrahydrofhran-3-ylIpiperidine-4-carboxanide: 

(R)-1-(5,6-dichloro-1-(3-chloro-4-mcthylphcnyl)-IH-benzo[d]imidazo-2-yl)-N

(tctrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dimethyl-I-phenyl-1H-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3-yl)pipcridine-4

carboxamide; 

(R)-1-(5,6-dimethyl-I-p-tolyl-IH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3-y)piperidin-4

carboxamide; 

(R)-1-(5,6-dimethy-I1-m-tolyl-IH-benzo[d]imidazol-2-yl)-V-(tetrahydrofuran-3-yl)piperidine-4

carboxamide; 

(R)-1-(1-(3-cyanophenyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidinc-4-carboxamide; 

(R)-I-(5,6-dinethyl-I-(naphthaen-2-yl)-lH-benzo[d]imidazo-2-yl)-V-(tetrahydrofuran-3

yl)piperidine-4-carboxamide: 

(R)-1-(I-(4-chloru-3-methylphenyl)-5,6-dimethyl1H-benzo[d]imidazo-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(1-(3-chlor-o4-methylphenyl)-5,6-dimiethyl-1H-benzo[dlimidazol-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(1-(benzo[d]thiazol-6-yl)-5,6-dimethyl-1H-benzo[d]imidazo-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(-(benzo[d]thiazol-5-yl)-5,6-dimethyl- H-benzo[dimidazo-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide 

(R)-1-(5-chlor--(3,4-dimethylphenyl)-6-methyl-1 H-benzo[d]imidazol-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(6-chloro-1-(3,4-dimethylphenyl)-5-methyl- I -benzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-I-(5-chloro--(4-isopropylphenyl)-6-methyl-IH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran

3-yI)piperidine-4-carboxamide; 

(R)-1-(6-chloro-1-(4-isopropylphenyl)-5-methyl-H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran

3-yI)piperidine-4-carboxamide; 

(S)-1-(5-chloro-6-rmiethyl-1-p-tolyl-1 -benva[dJimidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(S)-I-(6-chloro-5-methyl-I-p-tolyI-1H-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran-3

yl)pipcridine-4-carboxamide; 
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(S)-1-(6-chloro--(3.5-dimethylphenyI)-5-methyl-IH-bnzo[dirmidazol-2-yi)-N

(tetrahydrofuran-3-yi)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-p-tolyl-IH-benzo[d]imidazol-2-yl-N-(tetraliydrofuran-3-yl)piperidinc-4

carboxamide; 

I-(1-cyclobutyl-5,6-dimethyl-H-benzo[d]imidazol-2-yl)-N-((IS,2S)-2

hydroxycyclopentyl)piperidine-4-carboxamide; 

1-(1-cyclobutyl-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N-((RI2R)-2

hydroxycyclopentyl)piperidine-4-carboxamide; 

(R)-I-(1-(benzofuran-5-yI)-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(4-fluoro-3,5-dimethylpheny)-H-benzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-y)pipcridino-4-carboxamide; 

(R)-I-(1-(3-luoro-5-mthylphenyl)-5,6-dimethyl-IH-benzo[d]imidazo-2-y)-N

(tetrahydrofuran-3-yI)piperidine-4-carboxanide; 

(R)-1-(5,6-dichloro-1-(3-fluoro-5-methylphenyl)-IH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran

3-yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(4-cyclopropylphenyl)-1H-benzo[dimidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro-1-(3-cyclopropylphenyl)-H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(-(benzofuran-6-yI)-5,6-dimethyl-IH-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5-chlor-1-(4-ethylphenyl)-6-rnethyl-H-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(6-chlor-1-(4-ethylphenyl)-5-methyl-t/benzo[d]imidazol-2-yl)-N-(tetrahydrofturan-3

yl)piperidine-4-carboxamide; 

(R)-I-(5-chloam--(4-ethylphenyl)-6-methyl-IH-benzo[d]imidazol-2-yl)-N-(terhydrfuiran-3

yl)piperidine-4-carboxamide; 

(R)-1-(I-(4-tert-butylphenyl)-6-chloru-5-rnethyI-lH-berizo[d]imidazol-2-yl)-N-(tetrahydrofuran
3 -yI)piperidine-4-carboxamide; 

(R)-1-(1-(4-cyclopropylphenyl)-5,6-dirnethy-lIf-benzo[d]imida7.ol-2-y)-N-(tetrahydrofiiran-3

yl)piperidine-4-carboxamide; 

(R)-I-(1-(3-cyclopropylphenyl)-5,6-dimethyl- IH-benzo[d]imidazol-2-yI)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 
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(R)-1-(5,6-dichloro-1-(3-(cyclopentyloxy)phenyl)-LH-bnzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dichloro-I-(3-cyclobutoxyphenyl)-IH-benzo[d]imidazo-2-yl)-N-(tctrahydrofuran-3

yl)piperidinc-4-carboxamide; 

I-(5-chloro-6-fluoro-1-methyl-1H-bcnzo[d]imidaol-2-y)-N-cyclopentylpiperidinc-4

carboxamide; 

1-(6chloro-5-fluoro-I-methyl-1H-benzo[d]imidazol-2-y)-N-cyclopentylpiperidinc-4

carboxamide; 

1-(5-chloro-1-ethyl-6-fluoro-H-benzo[d imidazol-2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

I-(6-chloro-1-ethyl-5-fluorm-IH-benzo[d]imidazol-2-yl)-N-cyclopentylpipcridine-4

carboxamide; 

I-(5-chloro-6-fluoro-1-isopropyl-1H-benzo[d]imidazol-2-yl)-N-eyelopentylpiperidine-4

carboxamide; 

1-(6-cbloro-5-fluoro--isopropyl-IH-benzo[d]imidazol-2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

1-(1-buty-5-chloro-6-fluoro-I H-benzojd]imidazoI- 2 -yI)-N-cyclopentylpiperidine-4

carboxamide; 

I-(I-butyl-6-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)-N-cyclopentylpiperidine-4

carboxamide; 

1-(5,6-dimethyl-I-p-tolyl- H-benzo[d]imidazo1-2-yI)-N-(tetrahydrofuran-3-yI)piperidine-4

carboxamide; 

(R)-1-(6-chloro-1-(4-fluorophenyl)-5-methyl-IH-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5-chlow-1-(4-fluorophenyl)-6-methyl- II-ben 7o[d]irnidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(6-chloro-5-methyl-1-m-tolyl-IH-benzo[d]inidazo-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxarnide; 

(R)-1-(5-chloro-6-met hyI-I-m-tolyI- IH-ben zo[d]imidazol-2-yl)-N-(tetrdhydrofuran-3

yl)piperidine-4-carboxanide; 

(R)-1-(5-chloro-6-methyl-1-(5-(trifluorornethy)pyridin-2-yl)-11-benzo[d]imidazol-2-y)-N

(tetrahydroffuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(6-chloro-5-methy 1-1-(5-(trifluoromethyl)pyridin-2-yl)-I H-benzo[d]imidazo-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 
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I-(1-cyclobutyl-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N-((2S)-2

nethoxycyclopentyI)piperidine-4-cartoxamide; 

1-(1-cyclobutyl-5,6-dimcthyl-IH-benzo[d]imidazol-2-yl)-N-((2S)-2

cthoxycyclopcnty)piperidine-4-carboxamide; 

1-(1-cyclobutyl-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N-((2S)-2

propoxycyclopcntyl)piperidine-4-carboxamidc; 

1-(5,6-dichloro-1-(4-(dimethylcarbamoyl)phenyl)-1H-benzo[d]imidazol-2-yl)-N

(tetrahydrofhran-3-yI)piperidine-4-carboxamide; 

I-(5 dichloro-1-cyclobutyl-1H-benzo[d]imidazol-2-yl)-N-((IS,2S)-2

hydroxycyclopentyl)piperidine-4-carboxamide; 

I-(5,6-dichloro-I-cyclobutyl-IH-bcnzo[diniidazol-2-yl)-N-((IS,2S)-2

methoxycyclopentyl)piperidinc-4-carboxamidc; 

1-(5,6-dichloro-1-cyclobutyl-lH-benzo[d]imidazol-2-yl)-N-((IS,2S)-2

ethoxycyclopentyl)piperidine-4-carboxamide; 

I-(1-cyclobutyl-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N-(furan-2-ylmethyl)piperidine-4

carboxamide; 

I-(1-cyclobutyl-5,6-dimethyl-1H-benzo[d]imidazol-2-yl)-N-(thiophen-2-ylmethyl)piperidine-4

carboxamide; 

(R)-I-(1-(5-brmopyridin-2-yl)-5,6-dimethyl-IH-benzo[d]imidazo-2-yl)-N-(tctrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(1-(5-ethylpyridin-2-yl)-5,6-diimethyl-H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(1-(3-chlorw-5-fluorophenyl)-5,6-dimethyl-1 H-benzo[d]imidazo-2-yl)-N-(tetrahydrofuran

3-yl)piperidine-4-carboxamide; 

(R)-1 -(5,6-dichloro-1 -(3-ch lore-5-fluoroph enyl)-1l-benzo[d]imidazo-2-yl)-N-(tetrahyd rofliran

3-yl)piperidine-4-earboxamide; 

(R)-1-(5,6-dichlom-1-(3-(trifluoromethyl)phenyI)-IH-benzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(2,2-difluorbenzo[d][1,3]dioxol-5-yl)-1H-benzo[d]imidazo-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(S)-1-(]-(3,5-dimethylphenyl)-5,6-dimethyl- II-benzo[dimidazo-2-yl)-N-(tetrahydrofiran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(4-(trifluoromethyl)pyridin-2-y)-IH-benzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yI)piperidine-4-carboxamide; 
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(R)-1-(5,6-dichloro-1-(5-chloropyridin-2-yl)-1H-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(5-fluoro-6-methylpyridin-2-yl)-H-bnzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidinc-4-carboxamide; 

(R)-1-(1-(3-fluorophenyl)-5,6-dimethyl-H-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidinc-4-carboxamide; 

(R)-I-(1-(3,5-dimethylpheuyl)-5,6-dinethyl-H-bnzo[d]imidazol-2-yl)-N-(tetrahydrofiira-3

yl)piperidine-4-carboxamide; 

(R)-I-(-(4-fluorophenyl)-5,6-dimethyl-IH-benzo[d]imidazol-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(1-(3,5-difluorophenyl)-5,6-dimethyl-lH-bcnzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)pipcridinc-4-carboxamidc; 

(R)-1-(1-(4-chlorophenyl)-5,6-dimethyl-H-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine4-carboxamide; 

(R)-I-(5,6-dimethyl-I-(4-(trifluoromethyl)pheny)- H-benzo[d]imidazol-2-yl)-N

(tetrahydroffuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dimethyl-1-p-tolyl-IH-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3-yl)piperidine-4

carboxamide; 

(R)-1-(1-(5-chloropyridin-2-y)-5,6-dimethyl-1H-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-I-(5,6-dimethyl--(4-(trifluoromethyl)pyridin-2-y)-1H-benzo[d]imidazol-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1-(-(5-fluoro-6-methylpyridin-2-yl)-5,6-dimethyl-i H-benzo[d]imidazol-2-yl)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; 

(R)-1 -(5,6-dichloro-1-(4-ethoxyphenyl)- Ib-benzo[dimidazo1-2-yl)-N-(tetrahydrofuran-3

yl)piperidine-4-carboxamide; 

(R)-1-(5,6-dichloro-1-(4-methoxy-3-methylphenyl)-1H-benzo[d]imidazol-2-y)-N

(tetrahydrofuran-3-yl)piperidine-4-carboxamide; and 

(R)-1-(I-cyclobutyl-5,6-dimethyl-1H-benzo[d]imidazol-2-y)-N-(tetrahydrofuran-3

yl)piperidinc-4-carboxamide; 

and 

Group E 

GRC-27864 
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N NH CI 

N 

F 3C 0 

N 

6. The compound when used according to any one of Claims 1 to 4, wherein the 

mPGES-1 inhibitor is: 

5 

FF 

F \ 

a NN H CI 

F CI 

F N 
H 

or a pharmaceutically acceptable salt thereof.  

7. A pharmaceutical formulation comprising a compound that is an mPGES-1 inhibitor 

10 as defined in any one of claims 1 to 6 when used in the treatment or prophylaxis of a 

disease or disorder characterised by vasoconstriction as defined in any one of claims 1 to 

6.  

8. The pharmaceutical formulation according to claim 7, wherein the formulation 

15 further comprises one or more additional therapeutic agent.  

9. The pharmaceutical formulation according to claim 7 or claim 8, wherein the 

formulation further comprises one or more additional therapeutic agent for the treatment 

or prophylaxis of a disease or disorder characterised by vasoconstriction as defined in any 

20 one of claims 1 to 6.  

10. Use of a compound that is an mPGES-1 inhibitor as defined in any one of claims 1 

to 6 in the preparation of a medicament for the treatment or prophylaxis of a disease or 

disorder characterised by vasoconstriction resulting from inflammation, wherein the 

25 disease or disorder is Raynaud's phenomenon, digital ulcers or pulmonary arterial 

hypertension (PAH).  
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11. A method of treatment or prophylaxis of a disease or disorder characterised by 

vasoconstriction resulting from inflammation, wherein the disease or disorder is Raynaud's 

phenomenon, digital ulcers or pulmonary arterial hypertension (PAH) in a subject in need 

thereof, comprising administering to the patient in need thereof, a compound that is an 

5 mPGES-1 inhibitor, as defined in any one of claims 1 to 6.  

12. The use of claim 10, or the method of claim 11, wherein the disease or disorder is 

resulting from scleroderma.  

10 13. The use of claim 10 or 12, or the method of claim 11 or 12, wherein the prophylaxis is 

of digital ulcers.  

14. The use or claim 10 or 12, or the method of claim 11 or 12, wherein the treatment or 

prophylaxis is of Raynaud's phenomenon or pulmonary arterial hypertension (PAH).  

15 
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