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ARYL PYRIDINE AS ALDOSTERONE SYNTHASE INHIBITORS 

BACKGROUND OF THE INVENTION! 
The mineralocorticoid hormone aldosterone is produced by the adrenal gland and 

acts on the distal tubules and collecting ducts of the kidney to Increase reabsorption of 
ions and water in the kidney. Aldosterone causes conservation of sodium, secretion of 
potassium, increased water retention, and increased blood pressure. 

Aldosterone has been implicated in the pathogenesis of cardiovascular diseases 
such as hypertension and heart faiiure. Sn clinical trials, treatment with the nonselective 
mineralocorticoid receptor antagonist (MRA) spironolactone or the selective MRA 
eplerenone significantly reduced morbidity and mortality among patients with heart failure 
or myocardial infarction already taking an angiotensln-eonverting enzyme inhibitor or a p-
blocker. However, significant side effects such as gynecomastia and impotence were 
observed in male patients receiving spironolactone while hyperkalemia was seen in 
patients taking either drug. 

SUMMARY OF THE INVENTION 
The invention pertains to the compounds, methods for using them, and uses 

thereof as described herein. Examples of compounds of the invention include the 
compounds according to any one of the Formulae I' and l-Vlf, and the compounds of the 
examples, or a pharmaceutically acceptable salt thereof. 

The invention therefore provides a compound of the Formula P: 

9 

or a pharmaceutically acceptable salt thereof, wherein 
A is a bond, -CHr, -CHR5-, -CR5R6~ or ~CR5aRea--CRSbR6b-; 
Ring C is a phenyl or a 5- or S-membered heteroaryl; 
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R1 is Chalky!, haioalkyl, C3.7cycSoafkyl, C6.10aryl, C6.1Qaryi-Ci.7aikyi, Ce-i<jaryloxy-Ct.7aSkyl, 

heteroaryi or heierocyeSy! in which aikyl, aryl, heteroaryi, heterocyclyi are cptionaiiy 

substituted with 1 to 5 R7; 

R2 is H, C-i./atkyI, halo-Chalky!, C^7cycioatkyS, C^cycioaikyl-C^aikyl, hydroxy-Chalky I, 

C^Tafkyl-O-CtOJCvratky), C^alkoxy-C^alkyl, heteroaryi, heterocycyl, orC6.10aryt; 

wherein aryl and heteroaryi are optionally substituted with hydroxy, Ct.?a!koxy, C^aikyl, 

halo-C^aikyl, halo, CM or C3-7Cycloalkyl; 

R3 is H, haio, Ci.7aikyi, halo-Chalky!, Cg^cycloaikyl, cyano, Cwatkoxy, hydroxy, niro, -

NH2, -NH^Ci-yalky!) or -NfCwalkylfe; 

each R4 is independently seiected from the group consisting of haio, Ci.?alkyl, haio-C,. 

7alkyi, C3.7CydoaSk.yl, cyano, -NH2, -NH(Cf_7aikyi), -N(Cv7aikyi)a, C,.yalkoxy, halo-Ci. 

ralkoxy, hydroxy, carboxy, nitro, sulfonyi, suffamoyl, sulfonamide. Ce.!0aryl heterocyclyi, 

C6.10aryioxy: heterocydyfoxy, ~SH, ~S-C^7alkyl, -C(Q)G- C6.ioaryl, -C(Q)0-heterocyciyl, -

C(0)0-heteroary!, -C(0)NRZ- C17alkylr -C{0)NR?- C6.10aryl, -C{0)MRa~heteroaryl, -

C{0}NRa-heterocyc!yl, -NR2C{0)- C^alkyi, -NR*C(0)- CtMOaryi, -NR2C(0)-heteroary! -

NR2C{0)-heterocyclyl, -OC(O)- Ct.7alkyl, -OC(O)- Ce. 10 aryl, -OC(0)-heteroaryl and -

0C{0)-heteraeyc!yl; wherein R* is optionally substituted with 1 to 5 R7; or 

two adjacent• R* groups can fours with the atoms to which they are attached a phenyl or a 

5- or 6-membered ring heteroaryi, in which said phenyl or heteroaryi ring is optionally 

substituted with 1 to 4 R8; 

Rs and R6 are independently Chalky!, C:>.7cycloaSkyL halo-Chalky!, heterocyclyi, 

heteroaryi or Ce.ioaryi; or R5 and Reform together with the atom to which they are 

attached a Cj ̂ cycloaikyl: 

RSa, RSa, RSb and R6" are independently H, C^aikyl, G3.7cycioaikyl, haio-C,.7aSkyl, 

heterocyclyi, heteroaryi or C^^ary!; or any two of RSs, R6a, Ra and R66 form together with 

the atom{s) to which they are attached a C3,7cycloalkyl; 

each R7 is independently selected from the group consisting of haio, Ct.?aikyl, Ca. 

7cycloalkyls G^alkoxy, C6.10aryioxy. heterocyclyi, Ce_10aryi, heteroaryi, ON and haio-Ci. 

7alkyi; 

each R8 is independently seiected from the group consisting of halo, Chalky!, halo-C^ 

ralkyl, Ci.>alkoxyr CM and halo-C^alkoxy; or 

R2 and R3; R1 and R2; R1 and R5; R1 and R58; R1 and R5i>; R2 and R58; R2 and R5fa; R1 and 

R3; or R2 and Rb can form with the atoms to which they are attached a 4- to 7-

membered heterocyclyi; or 

R3 and R5; R3and R5b; or R° and RSa can form together with the atoms to which they are 

attached a Cs-Tcycloaikyl: and 

wherein each heteroaryi is a monocyclic aromatic ring comprising 5 or 6 
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ring atoms selected from carbon atoms and 1 to 5 heteroatoms, and 

each heterocyclyi is a monocyclic saturated or partially saturated but non-
aromatic moiety comprising 4-7 ring atoms selected from carbon atoms and 1 to 3 
heteroatoms; and each heteroatoms being O, N or S; and 
p is 0,1, 2, 3, 4 or 5, with the proviso that Ring C together with two adjacent R4 groups 
do not form a 2-indole; and 
when Ring C is pyridine, ihiazoie, imidazole or pyrazoie and two adjacent R4 groups do 
not form with the atoms to which they are attached a phenyl or a 5- or 6-membered ring 
heteroaryi, than A is not a bond; and 
when Ring C together with two adjacent R4 groups form oxazalo[4,5-b]pyiridine, than A is 
not a bond; and the compound of Formula I' is not 2-methyl-A/-{6-(5-
(phenyisulfonamldo)pyridm-3-y!)-1 H-indazol-4-yl)thiazole-4-carboxamide, 2-chloro-N-
i$obutyi-A/-{{5-{3-{m8thylsulfonyl)phenyi)pyridin-3-yi}methyi}benzenesulfonamide or4-{5-
(4-chloro~2,5-dimethylphenylsulf0namido)pyridin-3-yi)benzoic acid. 

In another embodiment, the invention pertains, at least in part, to a method; for 
treating a disorder or disease mediated by aldosterone synthase and/or 11-beta 
hydroxylase (CYP11B1) in a subject by administering to the subject a therapeutically 
effective amount of a compound according to any one of the Formulae P and l-VII, or a 
pharmaceutically acceptable salt thereof, such that the disorder or disease mediated by 
aldosterone synthase and/or CYP11B1 in the subject is treated. 

In yet another embodiment, the invention pertains, at least in part, to a method for 
treating a subject for hypokalemia, hypertension, Conn's disease, renal failure, in 
particular, chronic renal failure, restenosis, atherosclerosis, syndrome X, obesity, 
nephropathy, post-myocardial infarction, coronary heart diseases, increased formation of 
collagen, fibrosis and remodeling following hypertension and endothelial dysfunction, 
cardiovascular diseases, renal dysfunction, liver diseases, cerebrovascular diseases, 
vascular diseases, retinopathy, neuropathy, insulinopathy, edema, endothelial 
dysfunction, baroreceptor dysfunction, migraine headaches, heart failure such as 
congestive heart failure, arrhythmia, diastolic dysfunction, left ventricular diastolic 
dysfunction, diastolic heart failure, impaired diastolic filling, systolic dysfunction, 
ischemia, hypertrophic cardiomyopathy, sudden cardiac death, myocardial and vascular 
fibrosis, impaired arterial compliance, myocardial necrotic lesions, vascular damage, 
myocardial infarction, left ventricular hypertrophy, decreased ejection fraction, cardiac 
lesions, vascular wall hypertrophy, endothelial thickening, or fibrinoid necrosis of 
coronary arteries, Cushing's syndrome, excessive Cortisol level, the ectopic ACTH 
syndrome, the change in adrenocortical mass, primary pigmented nodular adrenocortical 
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disease (PPNAD) Carney complex (CMC), anorexia nervosa, chronic alcoholic 
poisoning, nicotine or cocaine withdrawal syndrome, the post-traumatic stress syndrome, 
the cognitive impairment after a stroke, the cortisoMnduced mineraiocorticoid excess, 
comprising administering to the subject a therapeutically effective amount of a compound 
according to any one of Formulae I' and S-VII, or a pharmaceutically acceptable salt 
thereof, such that the subject is treated. 

in yet another embodiment, the invention pertains, at least in pari, to 
pharmaceutical compositions, comprising an effective amount of a compound according 
io any one of Formulae I' and l-VII, or a pharmaceutically acceptable salt thereof, 
wherein said effective amount is effective to treat a disorder or disease mediated by 
aldosterone synthase and/or CYP11B1. 

In still another embodiment, the invention pertains, at least in part, to 
combinations including pharmaceutical combinations of one or more therapeutically 
active agents of any one of Formulae !' and l-VH, or a pharmaceutically acceptable salt 
thereof. 

In another embodiment, the invention pertains, at least in part, to a method for 
inhibiting aldosterone synthase and/or CYP11B1 in a subject by administering to the 
subject a therapeutically effective amount of a compound according to any one of the 
Formulae I' and l-VII, or a pharmaceutically acceptable salt thereof, such that 
aldosterone synthase and/or CYP11B1 is inhibited. 

An approach to ameliorate the deleterious effects of aldosterone, provided by the 
present invention, is the suppression of aldosterone production by aldosterone synthase 
inhibitors. Aldosterone synthase is an enzyme responsible for the final steps of the 
biosynthesis of aldosterone from deoxycorticosterone, via conversion of corticosterone to 
form 18-OH-corticosterone, which is then converted to aldosterone. 

Accordingly, the invention pertains, at least in part, to compounds, 
pharmaceutical compositions containing the compound and methods of use thereof. The 
present invention also relates to novel compounds which may be used, for example, as 
modulators and/or inhibitors of aldosterone synthase and/or CYP11B1. 

The compounds of the present invention may, for example, be used to treat 
various diseases or disorders mediated by aldosterone synthase such as hypokalemia, 
hypertension, Conn's disease, renal failure, in particular, chronic renal failure, restenosis, 
atherosclerosis, syndrome X, obesity, nephropathy, post-rnyocardial infarction, coronary 
heart diseases, increased formation of collagen, fibrosis and remodeling following 
hypertension and endothelial dysfunction, cardiovascular diseases, renal dysfunction, 
liver diseases, cerebrovascular diseases, vascular diseases, retinopathy, neuropathy, 
insulinopathy, edema, endothelial dysfunction, baroreceptor dysfunction, migraine 
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headaches, heart failure such as congestive heart failure, arrhythmia, diastolic 

dysfunction, left ventricular diastolic dysfunction, diastolic heart failure, impaired diastolic 

filling, systolic dysfunction, ischemia, hypertrophic cardiomyopathy, sudden cardiac 

death, myocardial and vascular fibrosis, impaired arterial compliance, myocardial 

necrotic lesions, vascular damage, myocardial infarction, left ventricular hypertrophy, 

decreased ejection fraction, cardiac lesions, vascular wall hypertrophy, endothelial 

thickening, fibrinoid necrosis of coronary arteries, Gushing's syndrome, excessive 

Cortisol level, the ectopic ACTH syndrome, the change in adrenocortical mass, primary 

pigmented nodular adrenocortical disease (PPNAD) Carney complex (CMC), anorexia 

nervosa, chronic alcoholic poisoning, nicotine or cocaine withdrawal syndrome, the post­

traumatic stress syndrome, the cognitive impairment after a stroke and the cortiso!-

induced mineralocorticoid excess, 

DETAILED DESCRIPTION OF THE INVENTION 

Compounds of the invention 

References hereinafter to compounds of Formula I or f apply equally to 

compounds of Formulae I l-VII, 

References hereinafter to embodiments of the invention apply equally to 

compounds of Formula 1 or 1' and compounds of Formulae insofar as the 

embodiments are present. 

Various embodiments of the invention are described herein. It will be recognized 

that features specified in each embodiment may be combined with other specified 

features to provide further embodiments. 

In one embodiment the invention provides a compound of the Formula I' 
O 

\ P 

or a pharmaceutically acceptable salt thereof, wherein 

A is a bond, -CH*-, -CHR5-, -CRSR6- or -CRSaRea-CRSbR®-; 

Ring C is a phenyl or a 5- or 6-membered heteroaryi; 
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R1 is C^alkyl, haloaikyi, C3.7cycloaikyl, C6 ^aryl, C6.)0aryl"Cwa!ky!, C6 ,oaryioxy-C17alkyS, 
heteroaryi or heterocyclyi in which atkyl, aryl, heteroaryi, heterocyclyi are optionally 
substituted with 1 to 5 R'; 
R* is H, Ci.;-aikyl, halo-C5.7a!kyl, C3.7cycloalkyl, C3.7cycloaikyl-Ci.7aikyl, hydroxy-Ci..7aikyi, 
Ci,7alkyS-0-C{0)Ci.7alkyl( C1.7alkoxy-C1,7alkyl, heteroaryi, heterocycyl, or C6.!0ary!; 
wherein aryl and heteroaryi are optionally substituted with hydroxy, C17alkoxy( Chalky I, 
halo-Ci-Taikyl, halo, CM or C3_7cydoaikyi; 
H3 is H, halo, C|.7alkyl, halo-Ci.7alkyl, C3.7cycloalkyl, cyano, Ci.7alkoxy, hydroxy, rsitro, -
NH2l -NH(Ci.7aikyl) or -N(Ci.7a!kyi)2; 
each R4 is independently selected from the group consisting of halo, Cwa!kyl, halo-C,. 
7aikyi, C3.7cycioaikyi, cyano, -NH2, -NH{Ci.7alkyl), -N{C^7alkyl)2, Ci.7alkoxy; halo-Ci. 
7afkoxy, hydroxy, carboxy, nitro, sulfonyl, sulfamoyi, sulfonamide, Ce.10aryl, heterocyclyi, 
CB.icaryioxy, heterocyciyioxy, -SHr -S-C^alkyi, -C(0)0- C6.iaaryl, -C{0)0-heterQcyclyl, -
C(0)0-heteroaryl, -C{0)NR2- Chalky!. -C(0}NR2- CWDaryl: -C{0)NR2-heteroaryif -
C(0)NR2-heterocyclyi -MR2C(0)- Ct7aikyi, -NR2C(0)- Qe-toaryl, ~NR?C{0)-heteroaryi, -
NR2C(0)-heterocyc!yL -OC(O)- C1.7alk.yl, -OC(G)~ C6.10aryl, -OC(0)~heteroaryi and ~ 
OC(0)-heterocye!yl; wherein R4 is optionally substituted with 1 to 5 R7; or 
two adjacent R4 groups can form with the atoms to which they are attached a phenyl or a 
5- or 6-membered ring heteroaryi, in which said phenyl or heteroaryi ring is optionally 
substituted with 1 to 4 R8; 
Rs and Rr> are independently Chalky), C^cycloalkyl, halG-Ci.7aikyi, heterocyclyi, 
heteroaryi or C6.10aryi; or Rs and Reform together with the atom to which they are 
attached a C3.7cycloaikyi; 
RSa, R6a, RSb and R6h are independently H, Ci-?alkyl, C3.7cyctoalkyi, halo-Chalky!, 
heterocyciyl, heteroaryi or C6,ioaryl; or any two of R03, R6a, R5b and R6tl form together with 
the atom(s) to which they are attached a C3.7cycfoaikyl; 
each R7 is independently selected from the group consisting of haio, Chalky!, C3. 
7cycioalkyi, Ci.7alkoxy, C610aryloxy: heterocyciyl, Ce-ioaryi, heteroaryi, CN and halo-C-j. 
7aiky!; 
each R8 is independently selected from the group consisting of haio, C}.7afkyf, halo-Ci. 
7alkyl, Ci.;-aikoxy, CN and halo-Cwaikoxy; or 
R2 and R3; R1 and R2; R1 and Rs; R1 and R53; R1 and R®, R2 and RSa; R2 and RSb; R1 and 
R3; or R2 and Rs can form with the atoms to which they are attached a 4~ to 7~ membered 
heterocyclyi; or 
R3 and Rs; R3 and R5b; or R3 and RSa can form together with the atoms to which they are 
attached a Cs.7cycloalkyi; and 

wherein each heteroaryi is a monocyclic aromatic ring comprising 5 or 6 
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ring atoms selected from carbon atoms and 1 to 5 heteroatoms, and 

each heterocyciyl is a monocyclic saturated or partially saturated but non-

aromatic moiety comprising 4-7 ring atoms selected from carbon atoms and 1 to 3 

heteroatoms; and each heteroatoms being O, M or S; and 

p is 0, 1, 2, 3, 4 or 5, with the proviso that Ring C together with two adjacent R4 groups 

do not form a 2-indole; and 

when Ring C is pyridine, thiazole, imidazole or pyrazole and two adjacent R4 groups do 

not form with the atoms to which they are attached a phenyl or a 5- or 6-membered ring 

heteroaryi, than A is not a bond; and 

when Ring C together with two adjacent R4 groups form oxazo!o[4,5-bjpyiridine, than A is 

not a bond; and the compound of Formula V is not 2-methy t-A/-{6-{5-

(phenyfsuSfonamido)pyndm~3-yi)-1H-indazol-4-yl)thiazole~4-carboxamide, 2-chioro-N-

i5obutyl-A/~((5-{3-{methylsulfonyl)phenyl}pyridin-3~y[)methy!}benzenesulfonamide or 4 (5-

(4~ch!oro-2,5-dimethylphenyisuifonamido)pyridin~3-yl)benzoic acid. 

In one embodiment the invention pertains to a compound of the Formula I: 

or a pharmaceuticafiy acceptable salt thereof, wherein 

A is a bond, -CHr, -CHR5-, -CRSRS- or -CR5aR6a-CRSbR6b~; 

Ring C is a phenyi or a 5- or 8-membered heteroaryi; 

R1 is Ci^aikyl, haioaikyi, C3.7cycioaikyS, C5-i0aryi, Ce..10aryl-C-;.7aikyl: C^oaryioxy-C,_7aikyi, 

heteroaryi or heterocyclyi in which aikyl, aryl, heteroaryi, heterocyclyi are optionally 

substituted with 1 to 5 Rr; 

R2 is H, CMalkyi, halo-CV/alkyi, C3_7cycloafkyl, heteroaryi, heterocycyl or Ce^ary!; 

R3 is N; halo, Chalky!, halo-CMalkyl, Cs^cycloalkyl, cyano, C.^alkoxy, hydroxy, nitro, -

NH2, -NH(Ci,7alkyl) or -N(Ci.7alkyl)2; 

each R4 is independently selected from the group consisting of halo, Chalky!, halo-C,. 

7aikyl, C3.7cycloaikyl, cyano, ~NH?, -NH(C17alkyl), -N(Ci„7alkyl)2< C; 7alkoxy, halo-C^. 

7alkoxy, hydroxy, carboxy, nitro, sulfonyi, suffamoyl, sulfonamide, C6.,aaryi, heterocyclyi, 

C6-10arytexy, hetefocyciyfoxy, -SH, -S«C-,.7alkyl, -C(0}0- C^ary!, -C{Q)G-heierocyclyl, -

0 
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C(0)0-heteroary!. -C(0)NR2- C,.7aikyL -G{0)NR2- Cs^aryl, -C(0)NR2-heteroaryl, -

C{0)NRz~heterocyc!yI, -NR*C(0)- C,.7alkyi, -NR2C(0)- C6.10aryl, -NR2C(0)-heteroaryi, -

NR2C(0)-heterocyciyl, -OC(O)- C^alkyi, -OC(O)- C6.10aryl, ~OC{0)-heteroaryl and -

QC(0)-heterocyciyi: wherein ft4 is optionally substituted with 1 to 5 R7; or 

two adjacent R4 groups can form with the atoms to which they are attached a phenyl or a 

5- or 6-membered ring heteroaryi, in which said phenyl or heteroaryi ring Is optionally 

substituted with 1 to 4 R8: 

R5 and Rs are independently Chalky! C3.7cyck)alkyi, halo-Chalky!, heterocyclyi, 

heteroaryi or Cs.ioaryl; or R5 and Rsform together with the atom to which they are 

attached a C3.7cycioaSkyl; 

RSs, R6a, R5b and R6b are independently H, Chalky), C3.7cydoaikyi, halo-C^aikyl, 

heterocyciyl, heteroaryi or C6-ioaryl; or any two of RSa, R60, R5t> and R6b form together with 

the atom(s) to which they are attached a C3.7cycloalky!; 

each Rr is independently seiected from the group consisting of halo, Chalky!, C3. 

7cycloalkyl, C1.7aikoxyl C&.1DarySoxy, heferocycfyl, Cs-toaryl, heteroaryi, CN and haio-C,. 

7alkyl; 

each R8 is independently selected from the group consisting of haio, Chalky!, halo~Cr. 

7alkyi, Ci^alkoxy, CN, and halo-C^-aikoxy; or 

R2 and R3; R1 and R2; R! and Rs; R1 and R8®; R1 and Rm; R2 and R5a; R2 and RSb; or R2 

and R5 can form with the atoms to which they are attached a 4- to 7- membered 

heterocyciyl; or 

R3 and R5; R3 and Rf,t>; or Rs and R5a can form together with the atoms to which they are 

attached a Cs.7cycioalkyl; and 

wherein each heteroaryi is a monocyclic aromatic ring comprising 5 or 6 

ring atoms selected from carbon atoms and 1 to 5 heteroatoms, and 

each heterocyciyl is a monocyclic saturated or partially saturated but non-

aromatic moiety comprising 4-7 ring atoms selected from carbon atoms and 1 to 3 

heteroatoms; and each heteroatoms being O, N or S; and 

p is 0, 1, 2, 3, 4 or 5, with the proviso that Ring C together with two adjacent R4 groups 

do not form a 2-indole. 

In another embodiment the invention provides a compound of the Formula I 
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A is a bond, -CHr, -CHRS-, -CRSR6- or -CR5aR6a-CR5bR6i}-; 

Ring C is a phenyl or a 5- or 6-membered heteroaryi; 

R1 is Chalky!, haloalkyl, C3,7cycfoalkyL C6.10aryl, Gs-toaryl-C^afkyl, CfMoaryloxy-C^alkyl, 

heteroaryi or heterocyciyl in which afkyf, aryl, heteroaryi, heterocyclyi are optionally 

substituted with 1 to 5 R7; 

R2 is H, Ci.?alkyl, hala-Ci„7alky!, Cg^cycloalkyl, heteroaryi, heterocycyl or C8-i0aryl; 

R3 is H, halo, Chalky!, halo-Ci-7alkyl, C3.7cycloalkyl, cyano, Ci^alkoxy, hydroxy, nitro, -

NH2, -NH(Ci.7aiky!) or -N(Ci-7aikyl)2; 

each R4 is independently seiected from the group consisting of halo, C^aikyl, halo-C-,. 

7alkyi, Cs rcycloafkyl, cyano, -NH2, ~NHCC,.7alkyl), ~N{Cv7aikyl);>, C^alkoxy, haJo-C1. 

7aikoxy, hydroxy, carboxy, nitro, suifonyi, sulfamoyl, sulfonamido, Cs.10aryl, heterocyciyl, 

Ce-waryloxy, heterocyclyloxy, -SH, -S-Ci.7alkyl, ~C{0)0~ Cs.10aryi, -C(0)G~heterocye!yl, -

G(0)0-heteroaryl, -C(0)NR2- C^aikyl, -€{0)NR2- C6.t0aryi, -C{G)NR2-he!eroaryl, -

C(0)MR2~freterocycSyl, -NR2C(0}- C^aikyi, -NR2G{0)- C8.,n)aryt, -NR2C(0}-heteroaryi, -

NR2C(0)-heterocyciyl, -OG(O)- C,.7alkyi, -OC(O)- G^toaryi, -QG{0)-heteroaryl and ~ 

00(0)-heterocyclyl; wherein R4 is optionally substituted with 1 to 5 R7; or 

two adjacent R4 groups can form with the atoms to which they are attached a phenyl or a 

5~ or 6-membered ring heteroaryi, in which said phenyl or heteroaryi ring is optionally 

substituted with 1 to 4 RB; 

R5 and R6 are independently G-j.^-alkyt, C3.7cyctoalkyi, halo-C^afkyi, heterocyclyi, 

heteroaryi or Ge.10aryl; or R5 and Reform together with the atom to which they are 

attached a C^cycfoalkyl; 

RSa. RSa, R60 and Rsb are independently H, C^aikyl, C3.7cycloalkyl, halo-Chalky!, 

heterocyclyi, heteroaryi or G^aryl; or any two of R5a, R63, R5b and Ret) form together with 

the atom(s) to which they are attached a C3-7cycloalkyl; 

each R7 is independently selected from the group consisting of halo, C-t.•,-aikyl, C3. 

7cycloalkyl, Ci.7alkoxy, C6.i0aryioxy, heterocyciyl, Ce,10aryl, heteroaryi, CN and haioC,_ 
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each R8 is independently selected from the group consisting of haio, Chalky!, haio-Cv 

7atkyl, C^aikoxy, CN and haio-Ci^aikoxy; or 

R2 and R3; R1 and R2; R1 and R6; R1 and R5a; R1 and R5b; R2 and R6a; R2 and R6b; or R2 

and Rs can form with the atoms to which they are attached a 4- to 7- membered 

heterocyclyi; or 

R3 and Rs; R3 and R5b or Ra and RSa can form together with the atoms to which they are 

attached a Cg^cycloalkyl; and 

wherein each heteroaryi is a monocyclic aromatic ring comprising 5 or 6 

ring atoms seiected from carbon atoms and 1 to 5 heteroatoms, and 

each heterocyclyi is a monocyclic saturated or partially saturated but non-

aromatic moiety comprising 4-7 ring atoms selected from carbon atoms and 1 to 3 

heteroatoms; and each heteroatoms being O. N or S; 

p is 0, 1 , 2, 3, 4 or 5, with the proviso that Ring G together with two adjacent R4 groups 

do not form a 2-indole; and 

when Ring C is pyridine, thiazoie, imidazole or pyrazole and two adjacent R* groups do 

not form with the atoms to which they are attached a phenyl or a 5- or 6-membered ring 

heteroaryi, than A is not a bond; and 

when Ring C together with two adjacent R4 groups form oxazolof4,5-b]pyiridine, than A is 

not a bond; and the compound of Formula ! is not 2-methyl-A/-(6-(5-

(phenyisulfonamido)pyridin-3-yl)-1H-indazol-4-yi)thia2:ole-4--carboxamide, 2-chioro-A/-

i$obutyl-/V-{{5-(3-(rnethyfsulfonyl)phenyi)pyridin~3-yi}methyl)benzenesulfonamide or 4-(5-

(4-ch!oro-2,5-dlmethyfphenyisuffona mido)pyr idin-3-yI) benzoic acid. 

In one embodiment, the invention pertains to compounds of Formula I or a 

pharmaceuticaliy acceptable salt thereof, wherein 
A is a bond, -CHr, -CHR5-, -CR5R°- or -CR6aR6a~CR5bR6b-; 

Ring C is a phenyl; 

R1 is Ci.ralkyl, halo-Chalky!, Cs^cycioaikyl, G^aryl, C6.10aryi-Ci-7alkyl, C6.icaryloxy-C-i. 

7alkyl, heteroaryi or heterocyclyi in which alky!, aryl, heteroaryi, heterocyclyi are 

optionally substituted with 1 to 5 R7; 

R2 is H, C,^aikyi. haio-Chaikyi, C3„?cycloaikyls heteroaryi, heterocycyl or Cs.10aryl; 

R3 is H, halo, Chalky!, halo-Chalky!, C^cycioatkyf, cyano, Ct^alkoxy, hydroxy, nitro, -

NH2) -MH(Chalkyl) or ~N(Chaikyi)2; 

each R4 is Independently seiected from the group consisting of halo, Ci.7alkyi, halo-C,. 

7aikyi, C3_7cycioalkyL cyano, -NH2, -NH(Ct._7a!kyl), -N{Cv7aikyi)a, C;.7aikoxy, halo-Ci. 

7aikoxy, hydroxy, carboxy, nitro, suifonyi, suifamoyl, sulfonamido, Cf,.K)aryi, heterocyciyl, 

C6_10aryioxy, heterocyciyJoxy, -SH, -S-Ch-alkyl, -C(0)0-aryl, -C(0)0-heterocyciyl, -
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C(0)0-heteroaryl, -CCONR^G^aiky], -C{G)NR2- Cwoaryt, "C(Q)NR2-heieroaryi, -

C(0)NR2~heterocycSyi, -NR2C(0)- Cv/alkyl, -NR2C(0)- C^ary!, -NR:'C(0)-heteroaryl, -

NR2C(0)-heterocyciyi, -OC(O)- C^aikyL -0C(0)~ C6.ic»ary1, -OC(O)~heter0aryl and -

OC(0)~heterocyclyl; wherein R4 is optionally substituted with 1 to 5 R7; or 

two adjacent R4 groups can form with the atoms to which they are attached a phenyl or a 

5- or 6-membered ring heteroaryi, in which said phenyl or heteroaryi ring is optionally 

substituted with 1 to 4 R8; 

R5 and R8 are independently Chalky!, C^cycloalkyl, halo-C^aikyl, heterocyclyi, 

heteroaryi or C6.10aryl; or R5 and R6form together with the atom to which they are 

attached a C3^cycioaikyl; 

R58, R68, R56 and R6b are independently H, Chalky!, C3.7cycioaikyi, halo-C,.7alkyl, 

heterocyciyl, heteroaryi or Ce,oaryJ; or any two of Rfn\ Rea, R5b and R6b form together with 

the atom(s) to which they are attached a C3.?cyc!oalkyl; 

each R7 is independently selected from the group consisting of halo, C^alkyl, C3. 

7cycloaikyl, Ct^alkoxy, C610aryloxy, heterocyclyi, Cs^aryl, heteroaryi, CN and halo-C,. 

7aikyi; 

each R8 is independently selected from the group consisting of halo, Chalky!, halo-Ct. 

?alkyl, Ci.7alkoxy, CN and halo-Ci.7alkoxy; 

p is 0,1, 2, 3, 4 or S; and the compound of Formula I is not 2-methyi-A/~{6~{5-

{phenylsulfonamido)pyrid!n-3-yi5-1H-indazol-4~y!)thiazole-4-carboxamide: 2-chloro-N-

isobulyl-W-((5-(3-(mefhylsuifonyl}phenyl)pyridin-3-yl)mefhyl)benzenesulfonamide or 4~{5-

(4-chioro-2,5-dirnethylphenylsulfonarnido)pyrfdin-3-yl)benzoic acid. 

In another embodiment, certain compounds of Formula I include compounds of 

Formula il: 

or a pharmaceutically acceptable salt thereof, wherein 

A is a bond, -CHr, ~CHRS- or -CR5R6-; 
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R1 is C1.7aikyl, halo-Chalky!, C^cycioalkyl, C6 maryl, C6.ioaryl-C1.7afkyi, Cs.l0aryioxy-C,. 

7alkyl, heteroaryi or heterocyciyl in which aikyl, aryl, heteroaryi, heterocyciyl are 

optionally substituted with 1 to 5 R7; 

R2 is H, Chalky I, hato-C^alky! or C3„7cycloalkyl; 

each R4 is independently selected from the group consisting of halo, Chalky!, halo-Cj. 

Talkyf, Ca-rcyoloalkyS, cyano, -NH2, -NH(Ci_7afkyi), -NfC^aikyl)-, C^alkoxy, halo-Ci. 

7alkoxy, hydroxy, carboxy, nitro, suifonyi, sulfamoyl, sulfonamido, C6.,j0aryl, heterocyciyl, 

C6.10ary!oxy. heterocyeSyioxy, -SH, -S-Ci.7alkyi, -C{0)Q-aryl, -C{0)0-heterocyclyl, -

C{0}0-heteroaryi, -C(Q)NR2- C^alkyl, -C(O)NR2-C6.10aryS, -C{0)NR2-heteroaryf, -

C(0)NRz~heterocydyi, -NR2C(0)- Ci.7afkyl, -NR2C{0)-C6.1c>aryli -NR2C{0)~heteroaryl, -

NR2C(0)-heterocyclyl., -0C{0}~C1,yaikyl, ~0C(0)~Ge,1£)aryl, -OC(0)-heteroaryi and -

00{0)-heterocyclyl; wherein R4 is optionally substituted with 1 to 5 R7; 

R5 and R6 are independently Chalky), C^cycloalkyi, halo-Ci.7alkyl, heterocyclyi; 

each R7 is independentiy seiected from the group consisting of halo, C^alkyl, c3. 

7eycioaikyi, Ci.?aikoxy, CS-1caryioxy, heterocyciyl, Cs-toaryl, heteroaryi, CN and halo-Ci. 

7alkyl; 

p is 0, 1, 2, 3, 4 or 5; and the compound of Formula ii is not 2-chloro~AMSobuty!-A/-({5-{3-

(methySsuSfonyl)phenyl}pyridirv3~y!)meihyl)benzenesulfonarnide or 4-(5-(4-chioro-2,5-

dimethylphenylsulfonamido}pyridin-3-yi)benzoic acid. 

Certain compounds of Formula I or r include compounds of Formula HI: 

or a pharmaceutically acceptable salt thereof, wherein Ring C, R1, R2, R3, R4, R6, R6 and 

p have the definitions of Formula I or Formula I', supra. 

In one aspect of this embodiment, the invention pertains to compounds of 

Formula HI wherein Ring C is phenyl. In another aspect of this embodiment, the invention 

pertains to compounds of Formula Hi wherein R1 is alky! {e.g. methyl, ethyi, propyl, 

R 

(R4}P in 
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isopropyl and the like) and R5 is cycioaikyi (e.g. cyclopropyi, cyclobutyl, cyclopentyi and 
the like). 

In one embodiment, the invention pertains to compounds of Formula ! or i' 
wherein A is CHRS, R1 is aikyl {e.g. methyl, ethyl, propyi, isopropyl and the like) and R5 ts 
cycioaikyi (e.g. cyclopropyi, cyclobutyl, cyclopentyi and the like). 

Certain compounds of Formula I or T include compounds of Formula IV: 

R2 

or a pharmaceutically acceptable salt thereof, wherein Ring C, R\ R2, R3, R4 and p have 
the definitions of Formula I or of Formula I', supra. in one aspect of this embodiment, the 
invention pertains to compounds of Formula IV wherein Ring C is phenyl. In another 
aspect of this embodiment, the invention pertains to compounds of Formula IV wherein 
R1 is optionally substituted aryl or optionally substituted arylalkyl, wherein optional 
substituents are selected from R4 groups, In yet another aspect of this embodiment, R1 is 
optionally substituted phenyl or optionally substituted benzyl, wherein optional 
substituents are selected from R4 groups. In yet another aspect of this embodiment, R2 

and R3 form with the atoms to which they are attached a 4- to 7-membered heterocyciyl. 
In a non-limiting example, R2 and R3 form a piperidine. 

Certain compounds of Formula I include compounds of Formula V: 
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n Sti 

O R * R6S Jl J 

<n v 

or a pharmaceutically acceptable salt thereof, wherein Ring C, R1, R2, R3, R4, RSa, R8a, 
R5b, RSb and p have the definitions of Formula I or of Formula supra, In one aspect of 
this embodiment, the invention pertains to compounds of Formula V wherein Ring C is 
phenyl. 
!n another aspect of this embodiment, the invention pertains to compounds of Formula V 
wherein RSa, Rs\ R6a and R6D are H. in another aspect of this embodiment, the invention 
pertains to compounds of formula V wherein RSa and RSb form together with the atoms to 
which they are attached a C3-7 cycioaikyi. In a non-limiting example, R5a and R6b form a 
cyclopropyi. In another aspect of this embodiment, the invention pertains to compound of 
Formula V wherein R2 and R6B form a 5~ or 6-membered heterocyciyl. in a 
Representative example, R2 and R5t> form a piperidine or a pyrrolidine. 

Certain compounds of Formula 1 or i' include compounds of Formula VI: 

or a pharmaceutically acceptable salt thereof wherein R1, R\ R3, R'\ Rs, A and p have 
the definitions of Formula I or of Formula f\ supra and R4a is R4 or H, and Raa is Rs or H 

o 

I 

In one aspect of this embodiment, R8 is halo, CN, aikoxy, unsubststuted C^alkyl. 
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!n another embodiment, the invention pertains to compounds of Formulae i, r, Hi, 

W or V wherein Ring C is an optionally substituted 6-membered heteroaryi (e.g. pyridine, 
pyrimidine, pyrazine or pyridazine), wherein optional substituents are seiected from R4 

groups, 
in yet another embodiment, the invention pertains to compounds of Formula i, I', 

III, IVorV wherein Ring C is an optionally substituted 5-membered ring heteroaryi, the 
optional substituents being selected from R4 groups, Sn a further aspect of this 
embodiment, Ring C is an isoxazole, oxazoie, and pyrazole, each of which is optionally 
substituted with 1 to 5 R'\ in yet a further aspect, Ring C is a 5-membered ring 
heteroaryi, optionally substituted with 1 to 5 R4 groups, and A is CH2, CHR5 or CR5Re. 

In another embodiment, the invention pertains to compounds according to any 
one of Formulae i and lif-VI wherein Ring C or Ring C together with 2 R4 groups is 
seiected from the fallowings: 

wherein R43 is R4 or H, and R8® is R8 or H. 
In yet another embodiment, the invention pertains at least in part to compounds 

according to any one of Formulae I, I", il, III, IV and V, or a pharmaceuticalSy acceptable 
salt thereof, wherein Ring C together with two adjacent R4 groups can form benzofuran, 
benzothiazote, benzimidazole, benzoxazole, pyrroSopyridine (for example pyrrolo(2,3-
bjpyridine, pyrrolQ[2,3-cfpyridine, pyrrolo[3,2~clpyridine and pyrrolo{3,2-b]pyridine}„ 
imidazopyridine {for example imidazo[4,5bjpyridine, imidazo[4,5-cJpyridine, imidazo(1:2-
ajpyridirse), indazole, or pyrazolopyridine (for example pyrazolo[1,5-a}pyridine). In a 
further aspect of this embodiment, Ring C together with two adjacent R4 groups can form 
a benzimidazole or an azaindole. 
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in another embodiment, the invention pertains at least in part to compound 

according to any one of Formulae I, I', I!, Hi, iV and V, or a pharmaceutical^ acceptable 

salt thereof, wherein two adjacent R4 groups form with the atoms to which they are 

attached a 5- or S-membered ring heteroaryi, in which said heteroaryi ring is optionally 

substituted with 1 to 4 R8. In one aspect of this embodiment are compounds according to 

any one of Formulae I, f, II, 111, IV and V, or a pharmaceutically acceptable salt thereof 

wherein Rs is haio, CN, C,-4alkoxy and unsubstituted C^aikyl. In a representative 

example of this embodiment, Ring C is a phenyl and forms, together with two R4 groups, 

an optionally substituted quinoline, benzofuran, benzothiophene, indole or benzothiazole, 

wherein optional substituents are selected from Re groups. In another aspect of this 

embodiment, Ring C is a 5-membered heteroaryi and two R4 groups form an optionally 

substituted phenyl or a pyridine ring, which optional substituent is seiected from R& 

groups. 

One embodiment includes compounds according to any one of Formulae I to V or 

of any classes and subclasses described supra, wherein Ring C is phenyl. 

The invention also pertains to the compounds of Formula VH: 

or a pharmaceutically acceptable salt thereof, wherein 

A is -CHR5-, -CR-R6- or ~CRSaR8a-CRSbR8i>-; 

R1 is Chalky!, haloalkyl, Cs^cycloalkyi, C^ary!, C6.,0aryi-Ci.?aikyi, C^oaryloxy-C^Taikyl, 

heteroaryi or heterocyclyi in which aikyl, aryl, heteroaryi, heterocyciyl are optionally 

substituted with 1 to 5 R7; 

R2 is H, C^alkyl, halo-Chalky!, C3.7cycloalkyf, heteroaryi, heterocycyl, or G^aryl; 

R3 is H, halo, C,,7alkyi, halo-Chalky!, Csycycloaikyi, cyano, C^aikoxy, hydroxy, nitro, ~ 

NH2> ~NH(Ci_7alkyl) or -N(Cr7alky!}2; 

O 
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R48 is H, haio, Cr7aikyi, halo-Chalky!, Ca.7cydoalkyS, cyano, -NH2, -NHCC^yalkyf), -N(C1. 

7aikyi)2> Ct-ratkoxy, halo-Ci.7alkoxy, hydroxy, carboxy, nitro, suifonyi, sulfamoyl, 
sulfonamido, C6.1Qaryl, heterocyclyi, Cg_1Qaryloxy, heierocycfyioxy, ~SH, -S-Ci.ralkyl, -
C(0)0- C6.10aryl, -C{0)Q-heterocyc!yl, -C{0)0-heteroaryl, -C(0)NR2~ Chalky!, -
C{0)NR2- C6.10aryl, -C{0)NR2~heteroary), -C{G)NR2-heterocyclyf, -NR2C(0)- C^.alkyl, ~ 
m2C(Oy Ctvioaryj, -NR2C(0)~heteroaryS, -MR2C(0)-heterocyciy!, -0C{0)- Chalkyl. -
OC(O)- Cg.toaryl, -OC(0}-heteroaryl, -OC{0)-heterocyciyl; wherein R4* is optionally 
substituted with 1 to 5 R7; 
Rs and R8 are Independently C1.7alkyi, C3.7eycloalky!, ha!o-C^7a!ky!, heterocyciyl, 
heteroaryi or C$.10a.ryi; or R5 and R6form together with the atom to which they are 
attached a C3,ycycloalkyl; 
R5a, RSil. RSa and Rsb are independently Chalkyl, C3.7cycfoaikyl, halo-Chalky!, 
heterocyciyl, heteroaryi or Ce.10aryl; or any two of R5a, Rst5, R6s, Reform together with the 
atom(s) to which they are attached a C3.7cycloalkyl; 
each R7 is independently selected from the group consisting of halo, Ci_7alkyi: C:i 

rcycfoatkyl, Cwaikoxy, Cg.^aryloxy, heterocyciyl, Cs.ioaryl, heteroaryi, CN and halo-Cv 
7aSky|; 
each R3 is independently selected from the group consisting of halo, Chalkyl, halo-Cv 

7alkyl, Ci.7a!koxy, CN and halo-Ci,7alkoxy; or 
R2 and R3; R1 and R2; R1 and R5; R1 and R5a; R1 and RSb; R2 and R88; R2 and R5b; or R2 

and R5 can form with the atoms to which they are attached a 4- to 7- rnembered 
heterocyclyi; or 
Rs and R5; R3 and Rbb; or R3 and RSa can form together with the atoms to which they are 
attached a C^cycioalkyl; and 

wherein each heteroaryi is a monocyclic aromatic ring comprising 5 or 6 
ring atoms selected from carbon atoms and 1 to 5 heteroatoms, and 

each heterocyciyl is a monocyclic saturated or partially saturated but non~ 
aromatic moiety comprising 4-7 ring atoms selected from carbon atoms and 1 to 3 
heteroatoms; and each heteroatoms being O, M or S; 
s is 0, 1. 2, 3 or 4 and the compound of formula VIII is not Ethanesulfonio add {1-[5-(6-
ch!0r0-3-cyan0'1~methyi-1H~ind0f-2-yi)~pyirid!n"3-ylJ--ethyl}~aroide. 

Another embodiment includes compounds according to any one of Formulae S' 
and I to VI i or of any classes and subclasses described supra, or a pharmaceutically 
acceptable salt thereof, wherein R1 is C^afkyf, halo C,-4alky! {e.g. CH2CF3, CF3, CHF2 

and the like), optionally substituted aryl or optionally substituted arylaikyl, wherein 
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optional substituents are selected from R4 groups, in one aspect of this embodiment, R1 

is CMalkyi (e.g. methyl or ethyl). 
Another embodiment includes compounds according of any one of Formulae l! 

and I to VII or of any classes and subclasses described herein, or a pharmaceutically 
acceptable salt thereof, wherein R2 is hydrogen, Chalky) {e.g., methyl, ethyl) or C3. 
6cycloalkyi (e.g. cyclopropyi), In one particular aspect of this embodiment, Ra is 
hydrogen. 

Another embodiment include compounds according to any one of Formulae I' and 
! to Vil or of any classes and subclasses described herein, or a pharmaceutically 
acceptable salt thereof, wherein R3 is hydrogen. 

Yet another embodiment include compound according to any one of Formulae I' 
and i to VI or of any classes and subclasses described herein, or a pharmaceuticaily 
acceptable salt thereof, wherein each R4 is independentiy selected from the group 
consisting of halo, aikyl, hafoalkyl, cycioaikyi cyano, amido, amino, alkyiamino, 
dialkylamino, alkoxy, haipalkoxy, hydroxy, carboxy, nitro, suifonyi, sulfamoyl, 
sulfonamido, C{0)N{Cr-4aikyl)2! C(0)NR2- Chalkyl, NRzC(0)- Cr-,aikyi and OC(O)- Ci-
4alkyl. In one embodiment, R4 is independently selected from the group consisting of 
halo, alky!, haloafkyl, cycioaikyi, cyano, amido, amino, alkyiamino, dialkylamino, alkoxy, 
haioalkoxy, hydroxy, nitro, C(G)N(Cr,, aikyl)?, C{0)MR2- Chalky!, NR2C(0)- Chalky! and 
OC(O)- Ci-4aikyl. In a further aspect of this embodiment, each R4 is independently 
selected from Chalkyl, Cr4alkoxy (e.g. methoxy, ethoxy), CN, halo {e.g. chloro or 
fluoro), halo-Chalky! {e.g. CF3, CHF2l CH2CF3 and the like) or halo-Cr-alkoxy (e.g. 
0CF3). 

Yet another embodiment includes compounds according to any one of Formulae 
f and i to VI! or of any classes and subclasses described herein, or a pharmaceutically 
acceptable salt thereof, wherein R5 is H or CMaikyl (e.g., methyl, ethyl, propyl, tsopropyl 
and butyl). In one particular aspect of this embodiment Rs is methyl or isopropyl. 

Another embodiment of interest includes compounds according to any one of 
Formulae !' and I to VIS or of any classes and subclasses described herein; or a 
pharmaceutically acceptable salt thereof, wherein Rs is C3.6 cycioaikyi (e.g., cyclopropyi, 
cyclobutyl, cyclopentyi, and cyclohexyl). 

in yet another embodiment, the invention pertains to compounds according to any 
one of Formulae S, I', II, VI and VII wherein A is GH2, CHR5 or CR5R6. In a further aspect 
of this embodiment, A is CHR6. In yet a further aspect of this embodiment, the invention 
pertains to compounds according to any one of Formulae I, I', Ii, VI and VII, or a 
pharmaceutically acceptable salt thereof , wherein A is -CH(RS}- and the stereochemistry 
at the -CHR5- chirai center is (S). In another embodiment, the invention pertains to 
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compounds according to any one of Formulae I, i', II and V, or a pharmaceutical!;/ 
acceptable salt thereof wherein A is -CHR5- and the stereochemistry at the -CHR&- chiral 
center is (R). 

In another embodiment, some compounds of the invention may have selectivity 
for aldosterone synthase (CYP11B2) relative to 11-beta hydroxylase {CYP1 IBi). 

In one embodiment, the invention pertains to compounds according to any one of 
Formulae I, i!. il and VI, or other classes and subclasses described supra, or a 
pharmaceutically acceptable salt thereof, wherein R1 is Ci-4aSkyl, R2 is H, R3 is H, A is 
CHR5, Rs is C,-4aikyl or C3,6cyc!oalkyl, p is 1 or 2; and each R4 is Chalkyl, halo-Cr4alkyS 
(e.g. CF3, CHF2I CH2CF3 and the like), Cr4aikoxy (e.g. methoxy, ethoxy), CN, halo or 
halo-Ci-4alkoxy {e.g. OCF3). 

in another embodiment R\ R2, R3, R4, Rs, RSa, R5b, R6, R6a, R6b, R8, A, and p 
groups are those defined by the R1, R2, R3, R4, R\ RSs, R5b, R6, Rea, R6tl, R8, A, and p 
groups, respectively, in Examples 1 to 87 in the Examples section below. 

In another embodiment individual compounds according to the invention are those 
listed in Examples 1 to 87 in the Examples section below, or a pharmaceutically 
acceptable salt thereof, 

Definition: 
For purposes of interpreting this specification, the following definitions will apply 

unless specified otherwise and whenever appropriate, terms used in the singular will also 
include the plural and vice versa. 

As used herein, the term "aikyl" refers to a fully saturated branched or 
unbranched (or straight chain or linear) hydrocarbon moiety, comprising 1 to 20 carbon 
atoms. Preferably the aikyl comprises 1 to 7 carbon atoms, and more preferably 1 to 4 
carbon atoms. Representative examples of aikyl include methyl, ethyl, n-propyi, iso~ 
propyl, n-butyl, sec-butyl, /so-butyl, terf-butyl, n~pentyl, isopentyl, neopentyl, n-hexyi, 3-
methylhexyl, 2,2- dimethylpentyl, 2,3-dimethylpentyl, n-heptyl. The term "C,.7aikyl" refers 
to a hydrocarbon having one to seven carbon atoms, 

As used herein, the term "haloaikyl" refers to an alky) as defined herein, that is 
substituted by one or more halo groups as defined herein. Preferably the haloalkyl can 
be monohaloalkyl, dihaioalkyl or polyhaioaiky! including perhaloalkyl, A monohaloalkyl 
can have one iodo, bromo, chioro or fluoro within the aikyl group, Dihaloalky and 
poSyhaloalkyl groups can have two or more of the same halo atoms or a combination of 
different halo groups within the aikyl Preferably, the polyhaioaiky! contains up to 12, or 
10, or 8, or 6, or 4, or 3, or 2 halo groups. Representative examples of haloalkyl are 
fluoromeihyS, difiuoromefhyi, trifiuoromethyi, chioromethyl, dichloromethyl, 
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tnchlorornethyL pentafluoroethyl, heptafluoropropyL difluorochioromethyi, 
dichlorofiuoromethy!, difiuoroethyl, difluoropropyl, dichloroethyl and dichloropropyi. A 
perhatoaikyl refers to an aikyl having all hydrogen atoms replaced with haio atoms. The 
term "halo-Cv/alkyl" refers to a hydrocarbon having one to seven carbon atoms and 
being substituted by one or more halo groups. 

As used herein, the term "alkoxy" refers to alkyi-G-, wherein aikyl is defined 
herein above. Representative examples of alkoxy include, but are not limited; to, 
methoxy, ethoxy, propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy, 
cyolopropyioxy- cyclohexyloxy- and the like, Preferably, alkoxy groups have about 1-7, 
more preferably about 1 -4 carbons. The term "C17alkoxy" refers to C,.7alky!-0-, wherein 
C,_7alkyl is defined above. 

The term alkoxyalkyl refers to an aikyl group, as defined above, in which the alky! 
group is substituted with alkoxy 

The term "alkenyi" refers to a branched or unbranched hydrocarbon having at 
least one carbon-carbon double bond. The term "C2.?alkenyl" refers to a hydrocarbon 
having two to seven carbon atoms and comprising at least one carbon-carbon double 
bond. Representative examples of alkenyi are vinyl, prop-1-enyl, ally I. butenyl, 
isopropeny! or isobutenyl, 

The term "alkenyoxy" refer to alkenyl-O- wherein alkenyi has the definition above. 

The term "aikynyl" refers to a branched or unbranched hydrocarbon having at 
least one carbon-carbon triple bond. The term "C^-alkynyl" refers to a hydrocarbon 
having two to seven carbon atoms and comprising at least one carbon-carbon triple 
bond. Representative examples of aikynyl are ethynyl, prop-1-ynyi (propargyl), butynyS, 
isopropynyl or isobutynyl. 

As used herein, the term "cycioaiky!" refers to saturated or partially unsaturated 
but non-aromatic monocyclic, bicyclic or tricyclic hydrocarbon groups of 3-12 carbon 
atoms, preferably 3-8, or 3-7 carbon atoms. For bicyclic, and tricyclic cycioaikyi system, 
all rings are non-aromatic. Exemplary monocyclic hydrocarbon groups include 
cyclopropyi cyclobutyl, cyclopentyi, cyclopentenyl, cydohexy! and cyciohexenyi. 
Exemplary bicyclic hydrocarbon groups include bornyl, decahydronaphthyl, 
bicyclo(2,1,1]hexyi, bicyclo[2.2.1)hepty1, bicyclo[2,2 1]heptenyl, bicyclo[2.2.23ocfy!. 
Exemplary tricyclic hydrocarbon groups include adamantyl. The term "C3.? cycloakyl" 
refers to a cyclic hydrocarbon groups having 3 to 7 carbon atoms. 

The term "eycloaSkylalkyf refers to an aikyl as defined above substituted with a 
cycloakyl as defined above. 
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The term "aryl" refers to monocyclic or bicyclic aromatic hydrocarbon groups 

having 6-10 carbon atoms in the ring portion. The term "aryi" also refers to a group in 
which an aromatic ring is fused to one or more cycioaikyi rings, where the radical or point 
of attachment is on the aromatic ring or on the fused cycioaikyi Representative 
examples of aryl are phenyl, naphthyl, hexahydroindyl, indanyl or tetrahydronaphthyl 
The term "C6.10aryl" refers to an aromatic hydrocarbon groups having 6 to 10 carbon 
atoms in the ring portion. 

The term "arylalkyi" is an aikyf substituted with aryi. Representative examples of 
arylalkyi are benzyl or Phenyl-CH2CH2-. 

The term "Heteroaryi" refers to aromatic monocyclic or bicyclic heteroaryi 
containing from 5-10 ring members selected from carbon atoms and 1 to 5 
heteroatoms, and each heteroatoms is independently seiected from O, N or S, 
wherein S and N may be oxidized to various oxidation states. For bicyclic heteroaryi 
system, the system is fully aromatic {i.e. all rings are aromatic). 

Typical monocyclic heteroaryi groups include thienyl, furyl, pyrroiyl, imidazolyi, 
pyrazolyi, thiazolyl, isothiazolyl, 1, 2, 3-oxadiazolyi, 1,2,4-oxadr&zolyl, 1,2,5-oxadiazolyl 
1,3,4-oxadiazolyi, 1,2,3-thiadiazolyl, 1,2,4-thiadiazoiyL 1,2,5-thiadiazolyl, 1,3,4-
thiadiazoiyl isothiazoi-3-yl, isothiazoi-4-y!, isothiazol-5-yl, oxazol-2-yl, oxazoS-4-y!, 
oxazo!~5~y!t isoxazoi-3-yi. isoxazol-4-yl, isoxazol-5-yi, 1:2,4-triazo!-3-yl, 1,2,4-triazoi-5-yl 
1,2, 3-triazoM-y!, 1,2, 3-triazo!-5-yl, tetrazolyl, pyrid-2-yl, pyrid-3-yl, or pyridyi-4-yi, 
pyridazin-3-yi, pyridazin-4-yl, pyrazin-3-yS, 2-pyrazin~2~yi, pyra»n~4~y!t pyrazin-S-yi, 2-, 4-, 
or 5-pyrimidin-2-yi, pyrimidin-4-yl, pyrimidin-5-yl. The term "heteroaryi" also refers to a 
group in which a heteroaromatlc ring is fused to one or more aryl, cycloaiiphatic, or 
heterocyciyl rings, where the radical or point of attachment is on the heteroaromatlc ring 
or on the fused aryl, cycloaiiphatic or heterocyciyl rings. Representative examples of 
bicyciiG heteroaryi are indolyl, isoindoiyi, indazolyl, indolizinyi, purinyl, qusnofeinyl, 
quinolinyi, isoquinolinyl, ctnnoiinyl, phthaiaztnyi, naphthyridinyl, quinazoiinyl, quinaxaiinyl, 
phenanthridinyl, phenathrolinyl, phenazinyi, phenothiazinyl, phenoxazsnyl, 
benzisoqinoSinyl, thieno[2,3-b]furanyl, furo|3,2~bj~pyranyi, 5H~pyrido[2,3-d}-o-oxazinyl, 
1 H-pyrazoio[4,3-d}-oxazoiyl 4H-imidazo[4,5-dj thiazolyl, pyrazino{2,3-d|pyndazinyl, 
imidazo[2,1-b] thiazolyl, imidazo[1,2-b]|1,2,4]triaztnyl, 7~benzofb]thienyl, benzoxazoiyi, 
benzimidazolyl, benzotNazofyf, benzoxapmyl, benzoxaziny!, 1H-pyrroio[1,2-
b][2]benzazapinyi, benzofuryl, benzothiophenyi, benzotriazolyi, pyrrolo[2,3-b|pyridinyl, 
pyrrolo[3,2-c]pyridinyi, pyrrolo|3,2~clpyridinyi, pyrrotoP^-bJpyndinyl imidazo[4,5-
b]pyrldinyl, imidazoKS-cjpyridinyi, pyrazolo|413-d]pyridlnyl pyrazoio|4,3-c]pyridsnyl, 
pyrazoiof3,4-c}pyridinyl, pyrazolo[3,4-d]pyridiny(, pyrazolo[3,4-b]pyridinyl, imidazo{1,2-
alpyridinyl, pyrazclop,5-ajpyndinyI, pyrroio[1,2-bjpyridazinyl, imidazof 1 ,2-clpyrimidinyt, 
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pyrtdo[3,2-d]pyrimidinyl1 pyrido|4,3-d]pyrimidinyl, pyhdo[3>4-d3pynmidinyi, pyrido[2,3-

djpyrimidinyl, pyridG£2,3-blpyrazinyl, py rido{ 3:4-b)pyrazsriyi, pyrimido[5,4-d3pyrimidinyl, 

pyrazinol2,3-b3pyrazinyi, or pyrimido[4,5-d3pyrimidinyl. 

The term "heteroaryiakyi" refers to aikyl substituted with heteroaryi. 

As used herein, the term "heterocyciyl" or "heterocyclo" refers to a saturated or 

unsaturated non-aromatic ring (partially unsaturated) or ring system, e.g., which is a 4-{ 

5-, 6-, or 7-membered monocyclic, 7-, 8~, 9~, 10-, 11-, or 12-membered bicyclic or 10-, 

11-, 12- 13-, 14- or 15-membered tricyclic ring system and contains at least one 

heteroatom selected from G, S and N , where the N and S can also optionally be oxidized 

to various oxidation states. For bicyclic and tricyclic heterocyciyl ring system, a non-

aromatic ring system is defined as being a non-fuily or partially unsaturated ring system. 

Therefore bicyclic and tricyclic heterocyciyl ring systems includes heterocyclyi ring 

systems wherein one of the fused rings is aromatic but the others) is (are) non-aromatic. 

In one embodiment, heterocyclyi moiety represents a saturated monocyclic ring 

containing from 5-7 ring atoms and optionally containing a further heteroatom, selected 

from O, S or N. The heterocyclic group can be attached at a heteroatom or a carbon 

atom. The heterocyclyi can include fused or bridged rings as well as spirocyclic rings. 

Examples of heterocycles include dihydrofuranyl, dioxolanyf, dioxanyl, dithianyi, 

piperazinyl, pyrrolidine, dihydropyranyl, oxathiolanyl, dithiolane, oxathianyl, 

thiomorphoiino, oxiranyl, aziridinyl, oxetanyL oxepanyl, azetidinyl, tetrahydrofuranyl, 

tetrahydrothiophenyl, pyrrolsdinyl. tetrahydropyranyS, piperidinyl, morphofino, piperazinyl, 

azepinyl, oxapinyi, oxaazepanyl. oxathianyl, thiepanyl, azepanyi, dioxepanyl, and 

diazepanyl. 

The term "heterocyclylalkyf is an aikyl substituted with heterocyclyi. The term 

include substituted heterocyciySalkyi moiety. 

The terms "alkoxyaikyl," include aikyl groups, as described above, in which the 

aikyl group is substituted with an alkoxy as defined above. The term includes substituted 

alkoxyaikyl moiety. 

The term "hydroxyalkyl" refers to aikyl groups, as described above, in which the 

aikyl group is substituted with a hydroxy. The term includes substituted hydroxyalkyl 

moiety. 

The term "sutfonyf includes R-S02~ wherein R is hydrogen, aikyl, aryi, 

heteroaryi, aryl-alkyl, heteroaryi-aikyi, alkoxy, aryloxy, cycioaikyi, or heterocyclyi. 

The term "suifonamido" includes aikyi-S{0)2-NH-, aryl-S(0)2-NH-! aryi-alkyl-

S{0)rNH~, heteroaryi-S(0)s-NH-, heteroaryl-aikyl-S(0)2-NH-I alkyi-S(0)rN(aikyl)~; aryl-

S{0)rN(alkyl}~, ary)-aiky1~S(0)2~N(alkyl)-t heteroaryi-$(0)rN{afkyi)~, heteroaryl-aikyl-

S(0)2-N(aikyl)-. The term includes substituted carbamoyl moieties 
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The term "sulfamoyl" includes H2NS(0}2-t alkyl~NHS(0)2~, {atky!}2NS{0)2-, aryl-
NHS(0)r, aikyi{aryi)-NS(0)r, {aryl)2NS{0)2- heieroaryl-NHS(0)r, <aryi-alky))-NHS(0)2-, 
(heteroaryl-a!kyl}-NHS{0)2-. The term includes substituted sulfamoyi moieties. 

The term "aryioxy" includes an -O-aryi, wherein aryl is defined herein. The term 
includes substituted aryioxy moieties. 

The term "aryloxyalkyi" refers to alkyi group, as described above, in which the 
aikyl group is substituted with aryioxy. G6.iOaryl0xy-Ci.7alkyi refers to a Chalky! group 
substituted with ~O-C6.10aryl. The term includes substituted aryioxyalkyl. 

The term "heteroaryloxy" includes an --O~heteroaryl moiety, wherein heteroaryi is 
defined herein. The term includes substituted heteroaryloxy moieties, 

The term heterocyclytoxy includes an --O-heteroeyclyl, wherein heterocyciyl is 
defined herein. The term includes substituted heterocyclytoxy moieties. 

The term "amine" or "amino" includes compounds where a nitrogen atom is 
eovalentiy bonded to at least one carbon or heteroatom. The term "amine" or "amino" 
also includes -NH2 and also includes substituted moieties. The term includes "aikyl 
amino" which comprises groups and compounds wherein the nitrogen is bound to at 
least one additional alkyi group. The term also includes "cMalkyl amino" groups wherein 
the nitrogen atom is bound to at least two additional independently selected alkyi groups. 
The term also includes i:ary!amtno" and "diarylamino" groups wherein the nitrogen is 
bound to at least one or two independently selected aryi groups, respectively. 

The term "ester" includes compounds and moieties which contain a carbon or a 
heteroatom bound to an oxygen atom which is bonded to the carbon of a carbonyl group. 
The term "ester" includes alkoxycarboxy groups such as methoxycarbonyl, 
ethoxycarhonyl propoxvcarbonyl, butoxycarbonyl, pentoxycarbonyl, etc. The alkyi, 
alkenyi, or aikynyl groups are as defined above. 

The term "hydroxy" or "hydroxy!" includes groups with an -OH, 
The term "halogen" includes fluorine, bromine, chlorine, iodine, etc. The term 

"perhalogenated" generally refers to a moiety wherein all hydrogens are replaced by 
halogen atoms. 

The terms "polycyclyl" or "polycyclic radical" refer to two or more cyclic rings {e.g., 
cycloalkyis, cycioalkenyls, cycloalkynyls, aryls and/or heterocyclyls) in which two or more 
carbons are common to two adjoining rings, e.g., the rings are "fused rings." Rings that 
are Joined through non-adjacent atoms are termed "bridged" rings. 

The term "heteroatom" includes atoms of any element other than carbon or 
hydrogen. Preferred heteroatoms are nitrogen, oxygen and sulfur, 

it will be noted that the structure of some of the compounds of this invention 
includes asymmetric carbon atoms. It is to be understood accordingly that the isomers 
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arising from such asymmetry {e.g., all enantiomers and diastereomers) are included 
within the scope of this invention, unless Indicated otherwise. Such isomers can be 
obtained in substantially pure form by classical separation techniques and by 
stereochemical^ controlled synthesis. Furthermore, the structures and other compounds 
and moieties discussed in this application also include all tautomers thereof. 

As used herein, the term "isomers" refers to different compounds that have the 
same molecular formula but differ in arrangement and configuration of the atoms. Also 
as used herein, the term "an optical isomer" or "a stereoisomer" refers to any of the 
various stereo isomeric configurations which may exist for a given compound of the 
present invention and includes geometric isomers. It is understood that a substituent 
may be attached at a chirai center of a carbon atom. Therefore, the invention includes 
enantiomers, diastereomers or racemates of the compound. "Enantiomers" are a pair of 
stereoisomers that are non- superimposable mirror images of each other. A 1:1 mixture 
of a pair of enantiomers is a "racemic" mixture. The term is used to designate a racemic 
mixture where appropriate. "Diastereoisomers" are stereoisomers that have at least two 
asymmetric atoms, but which are not mirror-images of each other. The absolute 
stereochemistry is specified according to the Cahn- tngoid- Prolog R-S system. When a 
compound is a pure enaniiomer the stereochemistry at each chirai carbon may be 
specified by either R or S, Resolved compounds whose absolute configuration is 
unknown can be designated (+) or {-) depending on the direction (dextro- or ievorotatory) 
which they rotate plane polarized light at the wavelength of the sodium D line. Certain of 
the compounds described herein contain one or more asymmetric centers and may thus 
give rise to enantiomers, diastereomers, and other stereoisomers forms that may be 
defined, in terms of absolute stereochemistry, as (Ry or {S}-, The present invention is 
meant to include all such possible isomers, including racemic mixtures, optically pure 
forms and intermediate mixtures. Optically active (R)- and {$)- isomers may be prepared 
using chirai synthons or chirai reagents, or resolved using conventional techniques. If 
the compound contains a double bond, the substituent may be E or Z configuration, if 
the compound contains a disubstituted cycioaikyi, the cycioaikyi substituent may have a 
cis- or trans-configuration. All tautomeric forms are also intended to be included. 

Any asymmetric atom {e.g., carbon or the tike) of the compound(s) of the present 
invention can be present in racemic or enantiomericaiiy enriched, for example the [R]-, 
{S}- or {R,S)~ configuration. In certain embodiments, each asymmetric atom has at least 
50 % enantiomeric excess, at least 60 % enantiomeric excess, at least 70 % 
enantiomeric excess, at ieast 80 % enantiomeric excess, at least 90 % enantiomeric 
excess, at ieast 95 % enantiomeric excess, or at least 99 % enantiomeric excess in the 
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(R)- or (S)- configuration, Substituents at atoms with unsaturated bonds may, if possible, 
be present in c'm~ (Z'h or trans- {£)- form. 

Accordingly, as used herein a compound of the present invention can be in the 
form of one of the possible isomers, rotamers, atropisomers, tautomers or mixtures 
thereof, for example, as substantially pure geometric (cis or trans) isomers, 
diastereomers, optical isomers (antipodes), racemates or mixtures thereof. 

Any resulting mixtures of isomers can be separated on the basis of the 
physicochemical differences of the constituents, into the pure or substantially pure 
geometric or optical isomers, diastereomers, racemates, for example, by 
chromatography and/or fractional crystallization. 

Any resulting racemates of final products or intermediates can be resolved into 
the optical antipodes by known methods, e.g. , by separation of the diastereomeric salts 
thereof, obtained with an optically active acid or base, and liberating the optically active 
acidic or basic compound. In particular, a basic moiety may thus be employed to resolve 
the compounds of the present invention into their optical antipodes, e.g., by fractional 
crystallization of a salt formed with an optically active acid, e.g., tartaric acid, dibenzoyl 
tartaric acid, diacetyi tartaric acid, di-O.O-p-toluoyl tartaric acid, mandeiio acid, malic 
acid or camphor-10-sulfonic acid. Racemic products can also be resolved by chirai 
chromatography, e.g., high pressure liquid chromatography (HPLC) using a chirai 
adsorbent. 

As used herein, the term "pharmaceutically acceptable salts" refers to salts that 
retain the biological effectiveness and properties of the compounds of this invention and, 
which typically are not biologically or otherwise undesirable. In many cases, the 
compounds of the present invention are capable of forming acid and/or base salts by 
virtue of the presence of amino and/or carboxy! groups or groups similar thereto. 

Pharmaceutically acceptable acid addition salts can be formed with inorganic 
acids and organic acids, e.g., acetate, aspartate, benzoaie, besylate, 
bromide/hydrobromide, bicarbonate/carbonate, bisulfate/sulfate, camphorsulfornate, 
chloride/hydrochforide, chlortheophyllonate, citrate, ethandisulfonate, fumarate, 
gluceptate, gluconate, glucuronate, hippurate, , hydroiodide/iodide, isethionate, lactate, 
lactobionate, iaurylsulfate, malate, maleate, maionate, mandelate, mesylate, 
methy[sulphate, naphthoate, napsylate, nicotinate, nitrate, octadecanoate, oleate, 
oxalate, palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, 
polygalacturonate, propionate, stearate, succinate, suffosaficylate, tartrate, tosyiate and 
trifluoroacetate salts. 
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Inorganic acids from which sails can be derived include, for example, 

hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the 
like. 
Organic acids from which salts can be derived include, for example, acetic acid, 
propionic acid, glycolic acid, oxalic acid, mafeic acid, malonic acid, succinic acid, 
fumaric acid, tartaric acid, citric acid, benzoic acid, mandefic acid, methanesulfonic acid, 
ethanesuifonic acid, toluenesuJfonic acid, sulfosaticylic acid, and the like. 
Pharmaceutically acceptable base addition salts can be formed with inorganic and 
organic bases. 
Inorganic bases from which salts can be derived include, for example, ammonium salts 
and metals from columns 1 to XII of the periodic table. In certain embodiments, the salts 
are derived from sodium, potassium, ammonium, calcium, magnesium, iron, silver, zinc, 
and copper; particularly suitable salts include ammonium, potassium, sodium, calcium 
and magnesium salts. 

Organic bases from which salts can be derived include, for example, primary, 
secondary, and tertiary amines, substituted amines including naturally occurring 
substituted amines, cyclic amines, basic ion exchange resins, and the like. Certain 
organic amines include isopropylamine, benzathine, cholinate, diethanolamine, 
diethyiamlne, lysine, meglumine, piperazine and tromethamine. 

The pharmaceutically acceptable salts of the present invention can be 
synthesized from a parent compound, a basic or acidic moiety, by conventional chemical 
methods. Generally, such saits can be prepared by reacting free acid forms of these 
compounds with a stoichiometric amount of the appropriate base {such as Na, Ca, Mg, 
or K hydroxide, carbonate, bicarbonate or the like), or by reacting free base forms of 
these compounds with a stoichiometric amount of the appropriate acid. Such reactions 
are typically carried out in water or in an organic solvent, or in a mixture of the two. 
Generally, use of non-aqueous media like ether, ethyl acetate, ethanol, isopropanol, or 
acetonitrile is desirable, where practicable. Lists of additional suitable salts can be 
found, e.g., in "Remington's Pharmaceutical Sciences", 20th ed., Mack Publishing 
Company, Easton, Pa., (1985); and in "Handbook of Pharmaceutical Salts: Properties, 
Selection, and Use" by Stahl and Wermuth (Wlley-VCH, Weinheim, Germany, 2002). 

Any formula given herein is also intended to represent unlabeled forms as well as 
isotopically labeled forms of the compounds. For example, any hydrogen represented by 
"H" in any of the formulae herein is intended to represent all isotopic forms of hydrogen 
(e.g. 'H, 2H or D, 3H); any carbon represented by "C in any of the formulae herein is 
intended to represent all isotopic forms of carbon {e.g. 11C, "C, !4C); any nitrogen 



WO 2010/130796 PCT/EP2010/056572 

-27-
represented by "N" is intended to represent ail isotopic forms of nitrogen (e.g. 14N, 1SN). 
Other examples of isotopes that are included in the invention include isotopes of oxygen, 
sulfur, phosphorous, fluorine, iodine and chlorine, such as 1SF 31P, 32P, 35S, 36CI, 12SI, The 
invention includes various isotopicaiiy labeled compounds as defined herein, for example 
those into which radioactive isotopes, such as ®H, 13C, and 14C are present. In one 
embodiment, the atoms in the formulae herein occur in their natural abundance. In 
another embodiment, one or more hydrogen atom may be enriched in 2H; or/and one or 
more carbon atom may be enriched in 11C, 13C or 14C; or/and one or more nitrogen may 
be enriched in l4N. Such isotopicaiiy labeled compounds are useful in metabolic studies 
(with ,4C), reaction kinetic studies {with, for example 2H or 3H), detection or imaging 
techniques, such as positron emission tomography (PET) or single-photon emission 
computed tomography (SPECT) including drug or substrate tissue distribution assays, or 
in radioactive treatment of patients. In particular, an 1SF or labeled compound may be 
particularly desirable for PET or SPECT studies. Isotopicaiiy labeled compounds of this 
invention and prodrugs thereof can generally be prepared by carrying out the procedures 
disclosed in the schemes or in the examples and preparations described below by 
substituting a readily available isotopicaiiy labeled reagent for a non-isotopicalty labeled 
reagent. 

Further, enrichment with heavier isotopes, particularly deuterium {i.e., aH or D) 
may afford certain therapeutic advantages resulting from greater metabolic stability, for 
example increased in vivo half-life or reduced dosage requirements or an improvement in 
therapeutic index. It is understood that deuterium in this context is regarded as a 
substituent of a compound according to any one of the formulae !' and 1 to VII. The 
concentration of such a heavier isotope, specifically deuterium, may be defined by the 
isotopic enrichment factor. The term "isotopic enrichment factor" as used herein means 
the ratio between the isotopic abundance and the natural abundance of a specified 
isotope. If a substituent in a compound of this invention is denoted deuterium, such 
compound has an isotopic enrichment factor for each designated deuterium atom of at 
least 3500 (52.5% deuterium incorporation at each designated deuterium atom), at least 
4000 (80% deuterium incorporation), at least 4500 (67.5% deuterium incorporation), at 
least 5000 (75% deuterium incorporation), at ieast 5500 (82.5% deuterium 
incorporation), at least 6000 (90% deuterium incorporation), at least 6333,3 (95% 
deuterium incorporation), at least 6466.7 (97% deuterium incorporation), at least 6600 
(99% deuterium incorporation), or at least 6633.3 (99.5% deuterium incorporation), 
isotopicaily-enriched compounds according to any one of formulae I' and I to VII can 
generally be prepared by conventional techniques known to those skilled in the art or by 
processes analogous to those described in the accompanying Examples and 
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Preparations using an appropriate isotopically-enriched reagent in place of the non-
enriched reagent previously employed. 

Pharmaceutically acceptable solvates in accordance with the Invention include 
those wherein the solvent of crystallization may be isotopicaiiy substituted, e.g. D2Q, dr 

acetone, de~DMSO. 
Compounds of the invention, i.e. compounds of formula 1 or I' that contain groups 

capable of acting as donors and/or acceptors for hydrogen bonds may be capable of 
forming co-crystals with suitable co-crystal formers. These co-crystals may be prepared 
from compounds of formula I or!' by known co-crystal forming procedures. Such 
procedures include grinding, heating, co-subliming, co-melting, or contacting in solution 
compounds of formula I with the co-crystal former under crystallization conditions and 
isolating co-crystals thereby formed. Suitable co-crystal formers include those described 
in WO 2004/078163, Hence the invention further provides co-erystals comprising a 
compound of formula I or I', 

As used herein, the term "pharmaceutically acceptable carrier" includes any and 
all solvents, dispersion media, coatings, surfactants, antioxidants, preservatives (e.g., 
antibacterial agents, antifungal agents), isotonic agents, absorption delaying agents, 
salts, preservatives, drugs, drug stabilizers, binders, excipients, disintegration agents, 
lubricants, sweetening agents, flavoring agents, dyes, such like materials and 
combinations thereof, as would be known to one of ordinary skill in the art (see, for 
example, Remington's Pharmaceutical Sciences, 18th Ed. Mack Printing Company, 
1990, pp. 1289-1329). Except insofar as any conventional carrier is incompatible with 
the active ingredient, its use in the therapeutic or pharmaceutical compositions is 
contemplated, 

The term "a therapeutically effective amount" of a compound of the present 
invention refers to an amount of the compound of the present invention that will elicit the 
biological or medical response of a subject, for example, reduction or inhibition of an 
enzyme or a protein activity, or ameliorate symptoms, alleviate conditions, slow or delay 
disease progression, or prevent a disease, etc. In one non-limiting embodiment, the 
term "a therapeutically effective amount" refers to the amount of the compound of the 
present invention that, when administered to a subject, is effective to (1) at least partially 
alleviating, inhibiting, preventing and/or ameliorating a condition, or a disorder or a 
disease (i) mediated by aldosterone synthase and/or CYP11B1, or (ii) associated with 
aldosterone synthase and/or CYP11B1 activity, or {its) characterized by abnormal activity 
of aldosterone synthase and/or CYP11B1; or (2) reduce or inhibit the activity of 
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aldosterone synthase and/or CYP11B1; or {3} reduce or inhibit the expression of 
aldosterone synthase and/or CYP11B1. In another non-limiting embodiment, the term "a 
therapeutically effective amount" refers to the amount of the compound of the present 
invention that, when administered to a cell, or a tissue, or a non-cellular biological 
material, or a medium, is effective to at least partially reducing or inhibiting the activity of 
aldosterone synthase and/or CYP11B1; or at least partially reducing or inhibiting the 
expression of aldosterone synthase and/or CYP11B1, 

As used herein, the term "subject" refers to an animal Preferably, the animal is a 
mammal, A subject also refers to for example, primates (e.g., humans), cows, sheep, 
goats, horses, dogs, cats, rabbits, rats, mice, fish, birds and the like. In a preferred 
embodiment, the subject is a human. 

As used herein, the term "inhibition" or 'inhibiting" refers to the reduction or 
suppression of a given condition, symptom, or disorder, or disease, or a significant 
decrease in the baseline activity of a biological activity or process. 

As used herein, the term "treating" or "treatment" of any disease or disorder 
refers in one embodiment, to ameliorating the disease or disorder (I.e., slowing or 
arresting or reducing the development of the disease or at least one of the clinical 
symptoms thereof), in another embodiment "treating" or "treatment" refers to alleviating 
or ameliorating at least one physical parameter including those which may not be 
discernible by the patient. In yet another embodiment, "treating" or 'treatment" refers to 
modulating the disease or disorder, either physically, {e.g., stabilization of a discernible 
symptom), physiologically, (e.g., stabilization of a physical parameter), or both. In yet 
another embodiment, "treating" or "treatment" refers to preventing or delaying the onset 
or development or progression of the disease or disorder. 

As used herein, the term "a," "an," "the" and similar terms used in the context of 
the present invention (especially in the context of the claims) are to be construed to 
cover both the singular and plural unless otherwise indicated herein or clearly 
contradicted by the context. 

All methods described herein can be performed in any suitable order unless 
otherwise indicated herein or otherwise clearly contradicted by context. The use of any 
and all examples, or exemplary language (e.g. "such as") provided herein is intended 
merely to better illuminate the invention and does not pose a limitation on the scope of 
the invention otherwise claimed. 

Compounds of the present invention are either obtained in the free form, as a salt 
thereof, or as prodrug derivatives thereof. 
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When both a basic group and an acid group are present in the same molecule, 

the compounds of the present invention may also form internal sails, e.g., zwitterionic 

molecules. 

The present invention also provides pro-drugs of the compounds of the present 

invention that converts in vivo to the compounds of the present invention. A pro-drug is 

an active or inactive compound that is modified chemically through in vivo physiological 

action, such as hydrolysis, metabolism and the like, into a compound of this invention 

following administration of the prodrug to a subject. The suitability and techniques 

involved in making and using pro-drugs are well known by those skied in the art. 

Prodrugs can be conceptually divided into two non-exciustve categories, bioprecursor 

prodrugs and carrier prodrugs. See The Practice of Medicinal Chemistry, Ch. 31-32 (Ed. 

Wermuth, Academic Press, San Diego, Calif., 2001), Generally, bioprecursor prodrugs 

are compounds, which are inactive or have low activity compared to the corresponding 

active drug compound that contain one or more protective groups and are converted to 

an active form by metabolism or soivolysis, Both the active drug form and any released 

metabolic products should have acceptably low toxicity. 

Carrier prodrugs are drug compounds that contain a transport moiety, e.g., that 

improve uptake and/or localized delivery to a site(s) of action. Desirably for such a 

carrier prodrug, the linkage between the drug moiety and the transport moiety is a 

covalent bond, the prodrug is inactive or iess active than the drug compound, and any 

released transport moiety is acceptably non-toxic. For prodrugs where the transport 

moiety is intended to enhance uptake, typically the release of the transport moiety shouid 

be rapid. In other cases, it is desirable to utilize a moiety that provides slow release, 

e.g., certain polymers or other moieties, such as cycSodextrins. Carrier prodrugs can, for 

example, be used to improve one or more of the following properties: increased 

lipophilicity, increased duration of pharmacological effects, increased site-specificity, 

decreased toxicity and adverse reactions, and/or improvement in drug formulation (e.g., 

stability, water solubility, suppression of an undesirable organoleptic or physiochemical 

property). For example, Iipophilicity can be increased by esterification of (a) hydroxy! 

groups with lipophilic carboxylic acids (e.g., a carboxylic acid having at least one 

lipophilic moiety), or (b) carboxylic acid groups with lipophilic alcohols (e.g., an alcohol 

having at least one lipophilic moiety, for example aliphatic alcohols). 

Exemplary prodrugs are, e.g., esters of free carboxylic acids and S-acyl 

derivatives of thiols and O-acyl derivatives of alcohols or phenols, wherein acyl has a 

meaning as defined herein. Preferred are pharmaceutical^ acceptable ester derivatives 

convertible by soivolysis under physiological conditions to the parent carboxylic acid, 

e.g., lower aikyl esters, cycioaikyi esters, lower alkenyi esters, benzyl esters, mono- or 
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di-substitufed lower aikyl esters, such as the t»-{amino> mono- or di-lower alkyiamino, 

carboxy, Sower alkoxycarbonyl)-lower aikyl esters, the «-{tower alkanoyloxy, lower 
aikoxycarbony! or di-lower alkyiaminocarbonyl)-!ower aikyl esters, such as the 
pivaloyloxymethyl ester and the like conventionally used in the art. in addition, amines 
have been masked as arylcarbonyloxymethyl substituted derivatives which are cleaved 
by esterases in vivo releasing the free drug and formaldehyde {Bundgaard, J. Med. 
Chem. 2503 (1989)). Moreover, drugs containing an acidic NH group, such as 
imidazole, imide, indole and the like, have been masked with N-acyloxymethyl groups 
(Bundgaard, Design of Prodrugs, Elsevier {1985}). Hydroxy groups have been masked 
as esters and ethers. EP 039,051 {Sloan and Little) discloses Mannich-base hydroxamic 
acid prodrugs, their preparation and use. 

Furthermore, the compounds of the present invention, including their salts, can 
also be obtained in the form of their hydrates, or include other solvents used for their 
crystallization. 

GENERAL SYNTHETIC ASPECTS 
Within the scope of this text , only a readily removable group that is not a 

constituent of the particular desired end product of the compounds of the present 
invention is designated a "protecting group", unless the context indicates otherwise. The 
protection of functional groups by such protecting groups, the protecting groups 
themselves, and their cleavage reactions are described for example in standard 
reference works, such as J. F, W. McOmie, "Protective Groups in Organic Chemistry", 
Plenum Press, London and New York 1973, in T, W. Greene and P. G. M. Wuts, 
"Protective Groups in Organic Synthesis", Third edition, WiSey, New York 1999. 

Salts of compounds of the present invention having at least one salt-forming 
group may be prepared in a manner known per se. For example, salts of compounds of 
the present invention having acid groups may be formed, for example, by treating the 
compounds with metal compounds, such as alkali metal salts of suitable organic 
carboxylic acids, e.g. the sodium salt of 2-ethylhexanoic acid, with organic alkali metal or 
alkaline earth metal compounds, such as the corresponding hydroxides, carbonates or 
hydrogen carbonates, such as sodium or potassium hydroxide, carbonate or hydrogen 
carbonate, with corresponding calcium compounds or with ammonia or a suitable organic 
amine, stoichiometric amounts or only a small excess of the salt-forming agent preferably 
being used. Acid addition salts of compounds of the present invention are obtained in 
customary manner, e.g. by treating the compounds with an acid or a suitable anion 
exchange reagent. Internal salts of compounds of the present invention containing acid 
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and basic salt-forming groups, e.g. a free carboxy group and a free amino group, may be 
formed, e.g. by the neutralisation of salts, such as acid addition sails, to the isoelectric 
point, e.g. with weak bases, or by treatment with ion exchangers. 

Salts can be converted in customary manner into the free compounds; metal and 
ammonium satis can be converted, for example, by treatment with suitable acids, and 
acid addition salts, for example, by treatment with a suitable basic agent. 

Mixtures of isomers obtainable according to the invention can be separated in a 
manner known per se into the individual Isomers; diastereoisomers can be separated, for 
example, by partitioning between polyphasic solvent mixtures, recrystallisation and/or 
chromatographic separation, for example over silica gel or by e.g. medium pressure 
liquid chromatography over a reversed phase column, and racemates can be separated, 
for example, by the formation of salts with optically pure salt-forming reagents and 
separation of the mixture of diastereoisomers so obtainable, for example by means of 
fractional crystallisation, or by chromatography over optically active column materials. 

Intermediates and final products can be worked up and/or purified according to 
standard methods, e.g. using chromatographic methods, distribution methods, (re-) 
crystallization, and the like. 

The following applies in general to all processes mentioned herein before and 
hereinafter. 

All the process steps mentioned hereafter can be carried out under reaction 
conditions that are known per se. including those mentioned specifically, in the absence 
or, customarily, in the presence of solvents or diluents, including, for example, solvents 
or diluents that are inert towards the reagents used and dissolve them, in the absence or 
presence of catalysts, condensation or neutralizing agents, for example ion exchangers, 
such as cation exchangers, e.g. in the H+ form, depending on the nature of the reaction 
and/or of the reactants at reduced, normal or elevated temperature, for example in a 
temperature range of from about -100 °C to about 190 °C, including, for example, from 
approximately -80 °C to approximately 150 °C, for example at from -80 to -60 °C. at room 
temperature, at from -20 to 40 °C or at reflux temperature, under atmospheric pressure 
or in a closed vessel, where appropriate under pressure, and/or in an inert atmosphere, 
for example under an argon or nitrogen atmosphere. 

At all stages of the reactions, mixtures of isomers that are formed can be 
separated into the individual isomers, for example diastereoisomers or enantiomers, or 
into any desired mixtures of isomers, for example racemates or mixtures of 
diastereoisomers, for example analogously lo the methods described herein. 

The solvents from which those solvents that are suitable for any particular 
reaction may be seiected include those mentioned specifically or, for example, water, 
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esters, such as lower aikyl-lower alkanoates, for example ethyl acetate, ethers, such as 
aliphatic ethers, for example diethyl ether, or cyclic ethers, for example tetrahydrofuran 
or dioxane, liquid aromatic hydrocarbons, such as benzene or toluene, alcohols, such as 
methanol, ethanol or 1- or 2-propanoi, nitrites, such as acetonitrile, halogenated 
hydrocarbons, such as methylene chloride or chloroform, acid amides, such as 
dimethylformamide or dimethyl acetamide, bases, such as heterocyclic nitrogen bases, 
for example pyridine or W-methylpyrrolsdin-2-one, carboxylic acid anhydrides, such as 
tower alkanolc acid anhydrides, for example acetic anhydride, cyclic, linear or branched 
hydrocarbons, such as cyolohexane, hexane or isopentane, methycyclohexane, or 
mixtures of those solvents, for example aqueous solutions, unless otherwise indicated in 
the description of the processes. Such solvent mixtures may also be used in working up, 
for example by chromatography or partitioning. 

The compounds, including their salts, may also be obtained in the form of 
hydrates, or their crystals may, for example, include the solvent used for crystallization. 
Different crystalline forms may be present. 

The Invention relates also to those forms of the process in which a compound 
obtainable as an intermediate at any stage of the process is used as starting materia! 
and the remaining process steps are carried out, or in which a starting material is formed 
under the reaction conditions or is used in the form of a derivative, for example in a 
protected form or in the form of a salt, or a compound obtainable by the process 
according to the invention is produced under the process conditions and processed 
further in situ. 

All starting materials, building blocks, reagents, acids, bases, dehydrating agents, 
solvents and catalysts utilized to synthesize the compounds of the present invention are 
either commercially available or can be produced by organic synthesis methods known 
to one of ordinary skill in the art (Houben-Weyl 4th Ed. 1052, Methods of Organic 
Synthesis, Thieme, Volume 21), 

The compounds of the invention can be synthesized using the methods described 
in the following schemes, examples, and by using art recognized techniques, ASS 
compounds described herein are included in the invention as compounds. Compounds 
of the invention, or a pharmaceutically acceptable salt thereof, may be synthesized 
according to at least one of the methods described in schemes 1 to 4, wherein variables 
R\ R2, R3, R4, R5, R5, A and p are as defined in Formula I or I' supra. 
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Generally, the compounds of formula (I) or (!') can be prepared according to scheme 1. 

Aryl halide {or inflate) 1 (X = Br, I, OTf) undergoes Miyaura boration or metadata (e.g. 

ortho-directed fithiaiion, halogen-metal exchange) followed by boration to the arylboronic 

ester (or acid) 2. which subsequently couples with pyridyl halide 3 (Y = Br, I or OTf) 

under typical Suzuki reaction condition to generate aryl-pyndyl amine 4 S.ulfonyEation of 

4 with suifonyi halide (Z - CI, F, Br) in pyridine yields the corresponding aryf-pyridyl 

sulfonamide I Compounds of Formula (i) or {!') wherein Ring C is heteroaryi can be 

prepared in a similar way by replacing aryS/phertyl boronic acid (or ester) 2 with 

heteroaryi boronic acid (or ester). 

Alternatively, the compounds of formula (!) or (!'), {A is CHR5 or CHRSCH2) can be 

synthesized according to scheme 2. Suzuki coupling of aryl haiide 1 {X - Br, I, OTf) with 

pyridyl boronic ester (or acid) S (i.e in -B(OR')2 R' is H or aikyl or 2 R' combine to form a 

heterocyciyl ring) yields aryl-pyndyS aldehyde 6, which is first treated with sulfonamide in 

the presence of Titanium (IV) aikoxide and subsequently reacts with nucleophiles (e.g. 

RSM is hydride, Grignard, organolithiurrs, organozinc or other organometallic reagents) to 

generate I. Compounds of Formula (I) or {!') wherein Ring C is heteroaryi can be 

prepared in a similar way by replacing aryl halide (phenyl halide) 1 with heteroaryi halide. 



WO 2010/130796 PCT/EP2010/056572 

-36-
The synthesis of compounds of formula (J) or (!'), (n ~ 1) can also be achieved by 
switching the order of Suzuki and nucleophiiic addition according to scheme 3. 
Formylpyridyl halide 7 Is treated with sulfonamide in the presence of Titanium (IV) 
afkoxide and subsequently reacts with nucleophiles (e.g. RSM is hydride, Grignard, 
organotithium, organozinc or other organometalfic reagents) to generate 8, which 
undergoes Suzuki coupling with aryl boronic ester 2 and yields 1. Compounds 7 are 
commerciaiiy available or can be easily obtained by reduction of the corresponding nitrite 
to the aldehyde using for example DIBAL (di-isobutyl aluminium hydride) or other 
reducing agents. Compounds of Formula (I) wherein Ring C is heteroaryi can be 
prepared in a similar way by replacing aryl/phenyl boronic acid (or ester) 2 with 
heteroaryi boronic acid {or ester). 

Alternatively, 8 can be synthesized tn the approach described in the scheme 4. 
Carboxylic acid or amide 9 (2-0 or NH) undergoes Curtius or Hofmann rearrangement 
to amine 10, which is subjected to sulfonylation with suifonyi halide (Z = CS, F, Br) in 
pyridine yields the corresponding aryl-pyridyl sulfonamide 8. 

The invention further includes any varia nt of the present processes, in which an 
intermediate product obtainable at any stage thereof is used as starting material and the 
remaining steps are carried out, or in which the starting materials are formed in situ 
under the reaction conditions, or in which the reaction components are used in the form 
of their salts or optically pure antipodes. 

Compounds of the invention and intermediates can also be converted into each 
other according to methods genera lly known per se. 

In another aspect, the present invention provides a pharmaceutical composition 
comprising a compound of the present invention and a pharmaceutically acceptable 
carrier. The pharmaceutical composition can be formulated for particular routes of 
administration such as oral administration, parenteral administration, and rectal 
administration, etc. In addition, the pharmaceutical compositions of the present invention 
can be made up in a solid form including capsules, tablets, pills, granules, powders or 
suppositories, or in a liquid form including solutions, suspensions or emulsions. The 
pharmaceutical compositions can be subjected to conventional pharmaceutical 
operations such as sterilization and/or can contain conventional inert diluents, lubricating 
agents, or buffering agents, as well as ad|uvantss such as preservatives, stabilizers, 
wetting agents, emulsifiers and buffers etc. 

Typically, the pharmaceutical compositions are tablets and gelatin capsules 
comprising the active ingredient together with 
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a) diluents, e.g., lactose, dextrose, sucrose, manriiiol, sorbitol, cellulose and/or 
glycine; 
b) lubricants, e.g., silica, talcum, stearic acid, its magnesium or calcium salt 
and/or polyetbyleneglycol; for tablets also 
c) binders, e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth, 
methylceliuiose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone; if 
desired 
d) disintegrates, e.g., starches, agar, algintc acid or its sodium salt, or 
effervescent mixtures; and/or 
e) absorbents, colorants, flavors and sweeteners. 
Tablets may be either film coated or enteric coated according to methods known 

in the art. 
Suitable compositions for oral administration include an effective amount of a 

compound of the invention in the form of tablets, lozenges, aqueous or oity suspensions, 
disperstble powders or granules, emulsion, hard or soft capsules, or syrups or elixirs. 
Compositions intended for oral use are prepared according to any method known in the 
art for the manufacture of pharmaceutical compositions and such compositions can 
contain one or more agents selected from the group consisting of sweetening agents, 
flavoring agents, coloring agents and preserving agents in order to provide 
pharmaceutically elegant and palatable preparations. Tablets contain the active 
ingredient in admixture with nontoxic pharmaceutically acceptable excipients which are 
suitable for the manufacture of tablets. These excipients are, for example, inert diluents, 
such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium 
phosphate; granulating and disintegrating agents, for example, cornstarch, or alginic 
acid; binding agents, for example, starch, gelatin or acacia; and lubricating agents, for 
example magnesium stearate, stearic acid or talc. The tablets are uncoated or coated by 
known techniques to delay disintegration and absorption in the gastrointestinal tract and 
thereby provide a sustained action over a longer period. For example, a time delay 
materia! such as glyceryl monostearate or glyceryl distearate can be employed. 
Formulations for oral use can be presented as hard gelatin capsules wherein the active 
ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed 
with water or an oil medium, for example, peanut oil, liquid paraffin or olive oil. 

Certain Injectable compositions are aqueous isotonic solutions or suspensions, 
and suppositories are advantageously prepared from fatty emulsions or suspensions. 
Said compositions may be sterilized and/or contain adjuvants, such as preserving, 
stabilizing, wetting or emulsifying agents, solution promoters, salts for regulating the 
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osmotic pressure and/or buffers. In addition, they may also contain other therapeutically 
valuable substances. Said compositions are prepared according to conventional mixing, 
granulating or coating methods, respectively, and contain about 0.1-75%, or contain 
about 1-50%, of the active ingredient. 

Suitable compositions for transdermal application include an effective amount of 
a compound of the invention with carrier. Carriers include absorbable pharmacologically 
acceptable solvents to assist passage through the skin of the host. For example, 
transdermal devices are in the form of a bandage comprising a backing member, a 
reservoir containing the compound optionally with carriers, optionally a rate controlling 
barrier to deliver the compound of the skin of the host at a controlled and predetermined 
rate over a prolonged period of time, and means to secure the device to the skin. 

Suitable compositions for topical application, e.g., to the skin and eyes, include 
aqueous solutions, suspensions, ointments, creams, gels or sprayable formulations, e.g., 
for delivery by aerosol or the like. Such topical delivery systems will in particular be 
appropriate for dermal application, e.g., for the treatment of skin cancer, e.g., for 
prophylactic use in sun creams, lotions, sprays and the like. They are thus particularly 
suited for use in topical, including cosmetic, formulations well-known in the art. Such 
may contain sofubilizers, stabilizers, tonicity enhancing agents, buffers and 
preservatives. 

As used herein a topical application may also pertain to an inhalation or to an 
intranasal application. They are conveniently delivered in the form of a dry powder 
(either alone, as a mixture, for example a dry blend with lactose, or a mixed component 
particle, for example with phospholipids) from a dry powder inhaler or an aerosol spray 
presentation from a pressurised container, pump, spray, atomizer or nebuliser, with or 
without the use of a suitable propeliant 

The present invention further provides anhydrous pharmaceutical compositions 
and dosage forms comprising the compounds of the present invention as active 
ingredients, since water may facilitate the degradation of certain compounds. 
Anhydrous pharmaceutical compositions and dosage forms of the invention can be 
prepared using anhydrous or low moisture containing ingredients and low moisture or 
low humidity conditions. An anhydrous pharmaceutical composition may be prepared 
and stored such that its anhydrous nature is maintained. Accordingly, anhydrous 
compositions are preferably packaged using materials known to prevent exposure to 
water such that they can be included in suitable formulary kits. Examples of suitable 
packaging include, but are not limited to, hermetically sealed foils, plastics, unit dose 
containers (e. g., vials), blister packs, and strip packs. 
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Th e invention further provides pharmaceutical compositions and dosage forms 

that comprise one or more agents that reduce the rate by which the compound of the 
present invention as an active ingredient will decompose. Such agents, which are 
referred to herein as "stabilizers," include, but are not limited to, antioxidants such as 
ascorbic acid, pH buffers, or salt buffers, etc. 

The compounds of formula f in free form or in pharmaceutical^ acceptable salt 
form, exhibit valuable pharmacological properties, e.g. aldosterone synthase and/or 
CYP11B1 modulating properties, e.g. as indicated in in vitro and in vivo tests as provided 
in the next sections and are therefore indicated for therapy. 

Compounds of the invention may be useful in the treatment of an indication 
selected from: hypokalemia, hypertension, Conn's disease, renal failure, in particular, 
chronic renal failure, restenosis, atherosclerosis, syndrome X, obesity, nephropathy, 
post-myocardial infarction, coronary heart diseases, increased formation of collagen, 
fibrosis and remodeling following hypertension and endothelial dysfunction, 
cardiovascular diseases, renal dysfunction, liver diseases, cerebrovascular diseases, 
vascular diseases, retinopathy, neuropathy, insuiinopathy, edema, endothelial 
dysfunction, baroreceptor dysfunction, migraine headaches, heart failure such as 
congestive heart failure, arrhythmia, diastolic dysfunction, left ventricular diastolic 
dysfunction, diastolic heart failure, impaired diastolic filling, systolic dysfunction, 
ischemia, hypertrophic cardiomyopathy, sudden cardiac death, myocardial and vascular 
fibrosis, impaired arterial compliance, .myocardial necrotic lesions, vascular damage, 
myocardial infarction, left ventricular hypertrophy, decreased ejection fraction, cardiac 
lesions, vascular wall hypertrophy, endothelial thickening, or fibrinoid necrosis of 
coronary arteries, Cushing's syndrome, excessive Cortisol level, the ectopic ACTH 
syndrome, the change in adrenocortical mass, primary pigmented nodular adrenocortical 
disease (PPNAD) Carney complex (CNC), anorexia nervosa, chronic alcoholic 
poisoning, nicotine or cocaine withdrawal syndrome, the post-traumatic stress syndrome, 
the cognitive impairment after a stroke, the cortisoMnduced mineralocorticoid excess. 
Thus, as a further embodiment, the present invention provides the use of a compound 
according to any one of formulae !' and l-VII, or a pharmaceutically acceptable salt 
thereof, in therapy. In a further embodiment, the therapy is seiected from a disease 
which is ameliorated by inhibiton of aldosterone synthase and/or CYP11B1. In another 
embodiment, the disease is selected from the afore-mentioned fist, suitably hypokalemia, 
hypertension, congestive heart failure, atrial fibrillation, renal failure, In particular, chronic 
renal failure, restenosis, atherosclerosis, syndrome X, obesity, nephropathy, post-
myocardial infarction, coronary heart diseases, increased formation of collagen, fibrosis 
such as cardiac or myocardiac fibrosis and remodeling following hypertension and 
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endothelial dysfunction, more suitably congestive heart failure, cardiac or myocardial 
fibrosis, renal failure, hypertension or ventricular arrhythmia. 
In another embodiment, the invention provides a method of treating a disease which is 
ameliorated by inhibiton of aldosterone synthase and/or CYP11B1 comprising 
administration of a therapeutically acceptable amount of a compound according to any 
one of formulae S' and i-VIl, or a pharmaceutically acceptable salt thereof. In a further 
embodiment, the disease is selected from the afore-mentioned fist, suitably hypokalemia, 
hypertension, congestive heart failure, atrial fibrillation, renal failure, in particular, chronic 
renal failure, restenosis, atherosclerosis, syndrome X, obesity, nephropathy, post-
myocardial infarction, coronary heart diseases, increased formation of collagen, fibrosis 
such as cardiac or myocardiac fibrosis and remodeling following hypertension and 
endothelial dysfunction, more suitably congestive heart failure, cardiac or myocardial 
fibrosis, renal failure, hypertension or ventricular arrhythmia. 

The pharmaceutical composition or combination of the present invention can be 
in unit dosage of about 0.01-500 mg of active ingredient(s) for a subject of about 50-70 
kg, or about 0.01-250 nig or about 0.01-150 mg or about 0,01-100 mg, or about 0.01-50 
mg of active ingredients. The therapeutically effective dosage of a compound, the 
pharmaceutical composition, or the combinations thereof, is dependent on the species of 
the subject, the body weight, age and individual condition, the disorder or disease or the 
severity thereof being treated, A physician, clinician or veterinarian of ordinary skill can 
readily determine the effective amount of each of the active ingredients necessary to 
prevent, treat or inhibit the progress of the disorder or disease. 

The above-cited dosage properties are demonstrable in vitro tests. The 
compounds of the present invention can be applied itt vitro in the form of solutions, e.g., 
preferably aqueous solutions. The dosage in vitro may range between about 1G*3 molar 
and 1Q"9 molar concentrations. A therapeutically effective amount in vivo may range 
depending on the route of administration, between about 0.0001-500 mg/kg, or between 
about 0.0001-100 mg/kg, or between about 0.0003-10 mg/kg. 

The activity of a compound according to the present invention can be assessed 
by the in vitro methods described below. 

In particular, the aldosterone synthase inhibitory activities in vitro can be 
determined by the following assay. 

Human adrenocortical carcinoma NC1-H295R cell line was obtained from 
American Type Culture Collection (Manassas, VA). fnsulin/transferrin/selenium (fTS)-A 
supplement (100x), DMEM/F-12, antibiotfc/antimycotic (100x)t and fetal bovine serum 
(FBS) were purchased from invitrogen (Carlsbad, CA). Anti-mouse PVT scintillation 
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proximtiy assay (SPA) beads and NBS 98-well plates were obtained from GE Health 
Sciences (Piscataway, NJ) and Coming (Acton, MA), respectively. Solid black 96-well flat 
bottom plates were purchased from Costar (Corning, NY), Aldosterone and angiotensin 
(Ang II) were purchased from Sigma (St. Louis, MO). D~{1 !2,6,7-3H{N)]aldosterone was 
acquired from PerkinElmer (Boston, MA). Nu-serum was a product of BO Biosciences 
(Franklin Lakes, NJ). 

For in vitro measurement of aldosterone activity, human adrenocortical carcinoma 
NCI-H295R cells are seeded in MBS 96-well plates at a density of 25,000 ceils/well in 
100 pL of a growth medium containing DMEM/F12 supplemented with 10% FCS, 2.5% 
Nu-serum, 1 pg ITS/ml, and 1x antibioiic/antimycotic. The medium is changed after 
cuituring for 3 days at 37 °C under an atmosphere of 5% C02/95% air. On the following 
day, cells are rinsed with 100 pL of phosphate-buffered saline (PBS) and incubated with 
100 pL of treatment medium containing 1 pM Ang II and a compound at different 
concentrations in quadruplicate wells at 37 °C for 24 h. At the end of incubation, 50 pL of 
medium is withdrawn from each well for measurement of aldosterone production by an 
SPA using mouse anti-aldosterone monoclonal antibodies. 

Measurement of aldosterone activity can also be performed using a 98-well plate 
format. Each test sample is incubated with 0.02 jiCi of D~[1,2.6,7~3H(N)]aldosterone and 
0,3 pg of anti-aldosterone antibody in PBS containing 0.1% Triton X-100, 0,1% bovine 
serum albumin, and 12% glycerol in a total volume of 200 pL at room temperature for 1 
h. Anti-mouse PVT SPA beads (50 pL) are then added to each well and incubated 
overnight at room temperature prior to counting in a Mlcrobeta plate counter. The amount 
of aldosterone in each sample, is calculated by comparing with a standard curve 
generated using known quantities of the hormone. 

The in vitro inhibitory activities for CYP11B1 can be determined by the following 
assay. 

The cell line NCI-H295R was originally isolated from an adrenocortical carcinoma 
and has been characterized in the literature through the stimulable secretion of steroid 
hormones and the presence of the enzymes essential for steroidogenesis. Thus, the 
NCI-H295R cells have CYP11 B1 (steroid 11 f3- hydroxylase). The cells show the 
physiological property of zonally undifferentiated human fetal adrenocortical cells which, 
however, have the capacity to produce the steroid hormones which are formed in the 
three, phenotypically distinguishable zones in the adult adrenal cortex. 

The NCI-H295R cells (American Type Culture Collection, ATCC, RockviOe, MD, 
USA) are grown in Duibeoco's Modified Eagle'Ham F-12 Medium (DME/F12), which has 
been supplemented with Ulroser SF Serum(Soprachem, Cergy-Saint- Christophe, 
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France), insulin, transferrin, seienite {l-T-S, Becton Dickinson Biosiences, Franklin fakes, 
NJ, USA) and antibiotics in 75 cm2 ceil cufture vessels ai 37°C and in a 95% air- 5% 
carbon dioxide atmosphere. The ceils are subsequently transferred for colony formation 
into a 24-weli incubation vessel. They are cultivated there in DME/F12 medium, which is 
now supplemented with 0.1 % bovine serum instead of Ultroser SF for 24 hours. The 
experiment is initiated by cultivating the cells in DME/F12 medium which is 
supplemented with 0.1% bovine serum albumin and test compound, in the presence or 
absence of ceff stimulants, for 72 hours. The test substance is added in a concentration 
range from 0.2 nanomolar to 20 millimolar. Cell stimulants which can be used are 
angiotensin If {1D or 100 nanomolar), potassium ions (16 millimolar), forskoiin (10 
micromolar) or a combination of two stimulants. 

The excretion of aldosterone, Cortisol, corticosterone and estradiol/estrone into 
the culture medium can be detected and quantified by commerciaiiy available, specific 
monoclonal antibodies in radioimmunoassays in accordance with the manufacturer's 
instructions. 

Inhibition of the release of certain steroids can be used as a measure of the 
respective enzyme inhibition by the added test compounds. The dose- dependent 
inhibition of enzymatic activity by a compound is calculated by means of an inhibition plot 
which is characterized by an iCS0, 

The SC50 values for active test compounds are ascertained by a simple iinear 
regression analysis in order to construct inhibition plots without data weighting. The 
inhibition plot is calculated by fitting a 4~parameter logistic function to the raw data points 
using the least squares method. The equation of the 4-parameter logistic function is 
calculated as follows: Y - (d-a) / ((1 + (x/c)b)) + a, where: a = minimum data level, b = 
gradient, f c~ ICED, d = maximum data fevel, x - inhibitor concentration. 

The inhibition activity of aldosterone production can also be expressed in 
percentage inhibition {% inhibition) at a given concentration (e.g. % inhibition at 1^M), 
which is the aldosterone level when the cell is treated with the given concentration of a 
compound of this invention (e.g. concentration of 1 uM> versus the aldosterone excretion 
when ceil is free of the compound of the invention: 

% inhibition aldosterone production- E(Y~X)/Y] x 100 
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wherein X is the level of aldosterone when the cell is treated with a compound of 
Formula !; and Y is the level of aldosterone when the cell is free of compound of Formula 
I. 

The inhibition activity of CYP11B1 production can also be expressed in 
percentage inhibition {% inhibition) at a given concentration {e.g. % inhibition at 1 jiM), 
which is the Cortisol level when ceil is treated with the given concentration of a compound 
of the invention {e.g. concentration of IjaM) versus the Cortisol excretion when ceil is free 
of the compound of the invention. 

% inhibition Cortisol production** [{Y!~X')/Y'J x 100 

wherein X' is the level of Cortisol when the cell is treated with a compound of Formula I; 
and Y' is the level of cortiso! when the celt is free of compound of Formula i. 

Using the test assays (as described above) compounds of the invention exhibit 
inhibitory efficacy as shown in Table 1, provided infra. 

Table 1 Inhibitory Activity of Compounds: 

Compound 
Aidosteroire 

cell secretion 

(IC50 nM) 

Cortisol cell 

secretion 

{% inhibition 

@ 1 

N-[5-(3~Chloro-4-cyano-phenyl)-

pyridin-3-ylj-4-?riethoxy-benxene~ 9 74,5 

sulfonamide 

N-(5-(3-chloro-4-

cyanopheny!)pyridin-3-yl)-1-{2- 45 34 

chlorophenyl)methanesulfonamide 

N-(5~(4-cyano-3-

methoxyphenyl)pyridin~3- 7? 32 

y!)cyclopropane-sulfonamide 

N-(5~(4~cyano-3-

methoxyphenyI)pyridin-3- 33 38 

yl)ethanesulfonamide 

N-[5-(3-Chloro-4-cyano-pheny!)- 8 78 
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1 pyridin-3~yi]-4-ethyi-benzene-

j sulfonamide 

N~((5-(4-cyano~3-

methoxyphenyi)pyfidsri-3-

yt)methy[)methane-sulfonamide 

85 40 

N~{1 ~(5-(4-cyano-3-

methoxyphenyl)pyridin-3-

yS)ethyl)ethanesu!fonamide: 

Enantiomer 1 

Enantiomer 2 

64 

140 

38 

27 

N~{1-(5-(3-chforo-4-

cyanophenyl)pyridtn-3-

yi)ethyi)ethanesuifonamide: 

Enantiomer 1 

Enantiomer 2 

49 

74 

53 

50 

N-(1-(5-(3~ch!oro-4-

cyanophenyl)pyridin-3~ 

y!)buty!)ethanesulfonamide: 

Racemate 

Enantiomer 1 

132 

89 

25 

26 

Ethanesulfonic acid [5~(6-chioro-1-

meth yi-1 H -pyrrolo[3,2-c]pyridin~2-

yl}-pyridin-3~ylmethy!]-am"ide 

165 15 

N~((5~(4~cyano-3~ 

methoxyphenyl)pync!sn-3-

yl ){cyclopropyl) methyl)ethanesu!fo 

namide: 

Enantiomer 1 

Enantiomer 2 

111 

41 

25 

44 



WO 2010/130796 PCT/EP2010/056572 

-45-
(S)~ N-((5-(3 chloro-4-

cyanophenyi)pyridin-3- 24 38 

yt)(cyclopropyi) methyl) 

ethanesulfonamide: 

(R)- N-{(5-(3-chforo~4~ 

cyanophenyl)pyrtdift-3- 56 29 

y[)(cycSopropyl)methy!) 

ethanesulfonamide: 

N~((5~{3~chtero-4-

cyanopheny!)pyndin-3-

yt}(cyclopropyi)methyl)-N- 5 63 

methyiethanesuifonamide 

N-((5-(S-chk>ro-1 -methyl-1H-

benzo[d}imidazol-2-yl)pyridin-3- 97 24 

yl)methyi)ethanesulfonamide 

Ethanesuffonic acid [5-{6-chforo-i-

methyl-iH-pyrrolo[2,3-b3pyridln-2- 8 40 

yl)-pynd!n-3-y!methyl]~am!de 

N-((5-(4-cyano-2-

fluoraphenyl)pyndin-3-

yl){cyclopropyl)methy!)ethanssuffo 167 39 

namide 

N-({5-(4-chioropheriyi)pyndin-3-
_ — 

y!){cyclopropyl)methyl)- 42 31 
ethanesulfonamide 

N~(cyclopropyl(5-{4-

(triftuoromethoxy) phenyl) pyridin-3-

yi)methyl)ethanesuifonamide 
110 20 

N-({5-{3-chioro-4-

fluorophenyi)pyridin-3-
22 21 

yi)(cyciopropy!)methyl)-
22 21 

ethanesulfonamide 
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N-{cyciopropyl{5-(2,3-

dichlorophenyi}pyridin-3-

y1)methyi)ethanesulfonarnide 
5 39 

2-cMoro-4~[5-(1,1-dioxo-

iS0thia20lfdin-2~ylmethyi)-pyridin-3-

ylj-benzonitrife 
12 64 

ethanesuifonic acid {[5-(3~chioro-4-

cyano-pheny!)-pyridin-3-yi]~ 

cyc!opropyl-methylH2-hydroxy-

ethyi)~amide 

20 51 

Ethanesuifonic acid {[5-(3-chloro-

4-cyano-phenyl)-pyridiri-3-yij-

cyctopropyl-methyl}-isobutyl-amfde 
98 35 

N-(2-(5-(3-chloro-4-

cyanophenyi)pyndin-3-yl)propan-2-

yl)ethanesu!fonanVide 
99 66 

M-({5-(4-cyano-3-

methylphenyl)pyridin-3-yi)(4-

fluorophertyl)methyl)ethane-

suifonamide 

121 23 

N-(2-{5-{2,3-

dichlorophenyl) pyridin-3-

yi)cyclopropyl)ethane-suifonamide 
3 75 

The compound of the present invention may be administered either 
simultaneously with, or before or after, at ieast one other therapeutic agent. The 
compound of the present invention may be administered separately, by the same or 
different route of administration, or together in the same pharmaceutical composition. 

in one embodiment, the invention provides a product comprising a compound 
according to any one of formulae r and l-VII, or a pharmaceutically acceptable salt 
thereof, and at least one other therapeutic agent as a combined preparation for 
simultaneous, separate or sequential use in therapy, in one embodiment, the therapy is 
the treatment of a disease or condition mediated by aldosterone synthase and/or 
CYP11B1. Products provided as a combined preparation include a composition 
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comprising the compound according to any one of formulae J' and i to VI, or a 
pharmaceutically acceptable salt thereof, and the other therapeutic agent(s) together in 
the same pharmaceutical composition, or the compound of formulae f to VI and the other 
therapeutic agent(s) in separate form, e.g. in the form of a kit. 

in one embodiment, the invention provides a pharmaceutical composition 
comprising a compound according to any one of formulae!' and l-VII, or a 
pharmaceutically acceptable salt thereof, and another therapeutic ageni(s). Optionally, 
the pharmaceutical composition may comprise a pharmaceutically acceptable excipient, 
as described above. 

In one embodiment, the invention provides a kit comprising two or more separate 
pharmaceutical compositions, at least one of which contains a compound of formulae I-
VII. in one embodiment, the kit comprises means for separately retaining said 
compositions, such as a container, divided bottle, or divided foil packet. An example of 
such a kit is a blister pack, as typically used for the packaging of tablets, capsules and 
the like. 

The kit of the invention may be used for administering different dosage forms, for 
example, oral and parenteral, for administering the separate compositions at different 
dosage intervals, or for titrating the separate compositions against one another. To assist 
compliance, the ki! of the invention typically comprises directions for administration. 

In the combination therapies of the invention, the compound of the invention and 
the other therapeutic agent may be manufactured and/or formulated by the same or 
different manufacturers. Moreover, the compound of the invention and the other 
therapeutic may be brought together into a combination therapy: (i) prior to release of the 
combination product to physicians (e.g. in the case of a kit comprising the compound of 
the invention and the other therapeutic agent); (ii) by'the physician themselves (or under 
the guidance of the physician) shortly before administration; (iti) in the patient 
themselves, e.g. during sequential administration of the compound of the invention and 
the other therapeutic agent. 

Accordingly, the invention provides the use of a compound of formulae {-VII in the 
manufacture of a medicament for treating a disease or condition mediated by 
aldosterone synthase and/or CYP11B1, wherein the medicament is prepared for 
administration with another therapeutic agent. The invention also provides the use of a 
another therapeutic agent in the manufacture of medicament for treating a disease or 
condition mediated by aldosterone synthase and/or CYP11B1, wherein the medicament 
is prepared for administration with a compound of formulae l-VII. 

The invention also provides a compound according to any one of formulae Is and 
l-VII, or a pharmaceutically acceptable salt thereof, for use in a method of treating a 
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dssease or condition mediated by aldosterone synthase and/or CYP11B1, wherein the 
compound of formulae i' or l-VII is prepared for administration with another therapeutic 
agent. The invention also provides another therapeutic agent for use in a method of 
treating a disease or condition mediated by aldosterone synthase and/or CYP1181, 
wherein the other therapeutic agent is prepared for administration with a compound 
according to any one of formulae I' and i-Vil. The invention also provides a compound 
according to any one of formulae I' and l-VII, or a pharmaceutically acceptable salt 
thereof, for use in a method of treating a disease or condition mediated by aldosterone 
synthase and/or CYP11B1, wherein the compound of formulae !' or I-VII is administered 
with another therapeutic agent. The invention also provides another therapeutic agent for 
use in a method of treating a disease or condition mediated by aldosterone synthase 
and/or CYP11B1, wherein the other therapeutic agent is administered with a compound 
according to any one of formulae I' and l-VII. 

The invention aiso provides the use of a compound according to any one of 
formulae !' and 1-ViL or a pharmaceutically acceptable salt thereof, in the manufacture of 
a medicament for treating a disease or condition mediated by aldosterone synthase 
and/or CYP1181, wherein the patient has previously (e.g. within 24 hours) been treated 
with another therapeutic agent. The invention also provides the use of another 
therapeutic agent in the manufacture of a medicament for treating a disease or condition 
mediated by aldosterone synthase and/or CYP11B1, wherein the patient has previously 
(e.g. within 24 hours) been treated with a compound according to any one of formulae ! ' 
and l~VH, 

in one embodiment, the other therapeutic agent is selected from: HMG-Co-A 
reductase inhibitor, an angiotensin II receptor antagonist, angiotensin converting enzyme 
(ACE) Inhibitor, a calcium channel blocker (CCS), a dual angiotensin converting 
enzyme/neutral endopeptidase (ACE/NEP) inhibitor, an endothelin antagonist, a renin 
inhibitor, a diuretic, an ApoA-l mimic, an anti-diabetic agent, an obesity-reducing agent, 
an aldosterone receptor blocker, an endothelin receptor blocker, or a CETP inhibitor. 

In still another embodiment, the invention pertains, at ieast in part, to methods 
wherein the compound of the invention (e.g., a compound according to any one of 
Formulae t' and l-VII or a compound otherwise described herein, or a pharmaceutically 
acceptable salt thereof) is administered in combination with a second agent. 

The term in combination with" a second agent or treatment includes co­
administration of the compound of the invention (e.g., a compound according to any one 
of Formulae r and f-VII or a compound otherwise described herein, or a pharmaceutically 
acceptable salt thereof) with the second agent or treatment, administration of the 
compound of the invention first, followed by the second agent or treatment and 
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administration of the second agent or treatment first, followed by the compound of the 
invention. 

The term "second agent" includes any agent which is known in the art to treat, 
prevent, or reduce the symptoms of a disease or disorder described herein, e.g., an 
aldosterone synthase associated disorder, such as, for example, hypokalemia, 
hypertension, Conn's disease, renal failure, in particular, chronic renal failure, restenosis, 
atherosclerosis, syndrome X, obesity, nephropathy, post-myocardial infarction, coronary 
heart diseases, increased formation of collagen, fibrosis and remodeling following 
hypertension and endothelial dysfunction, cardiovascular diseases, renal dysfunction, 
liver diseases, cerebrovascular diseases, vascular diseases, retinopathy, neuropathy, 
insulinopathy, edema, endothelial dysfunction, baroreceptor dysfunction, migraine 
headaches, heart failure such as congestive heart failure, arrhythmia, diastolic 
dysfunction, left ventricular diastolic dysfunction, diastolic heart failure, impaired diastolic 
filling, systolic dysfunction, ischemia, hypertrophic cardiomyopathy, sudden cardiac 
death, myocardial and vascular fibrosis, im paired arterial compliance, myocardial 
necrotic lesions, vascular damage, myocardial infarction, left ventricular hypertrophy, 
decreased ejection fraction, cardiac lesions, vascular wall hypertrophy, endothelial 
thickening, and fibrinoid necrosis of coronary arteries. Furthermore, the second agent 
may be any agent of benefit to the patient when administered in combination with the 
administration of a compound of the invention. 

Examples of second agents include HMG-Co-A reductase inhibitors, angiotensin 
II receptor antagonists, angiotensin converting enzyme (ACE) inhibitors, calcium channel 
blockers (CCB), dual angiotensin converting enzyme/neutral endopeptidase (ACE/NEP) 
inhibitors, endothelin antagonists, renin inhibitors, diuretics, ApoA-l mimics, anti-diabetic 
agents, obesity-reducing agents, aldosterone receptor blockers, endothelin receptor 
blockers, and CETP inhibitors. 

An angiotensin 11 receptor antagonist or a pharmaceutically acceptable salt 
thereof is understood to be an active ingredient which bind to the AT 1-receptor subtype 

of angiotensin I! receptor but do not result in activation of the receptor. As a 
consequence of the inhibition of the AT, receptor, these antagonists can, for example, be 
employed as antihypertensives or for treating congestive heart failure. 

The class of AT; receptor antagonists comprises compounds having differing 
structural features, essentially preferred are the non-peptidic ones. For example, 
mention may be made of the compounds which are selected from the group consisting of 
valsartan, losartan, candesartan, eprosartan, irbesartan, saprisartan, tasosartan, 
teimisartan, the compound with the designation E-1477 of the following formula 
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the compound with the designation SC-52458 of the following formula 

and the compound with the designation ZD-8731 of the following formula 

HH 
\ / N = N 

or, in each case, a pharmaceuticaily acceptable salt thereof. 
Preferred ATi-receptor antagonist are those agents which have been marketed, 

most preferred is valsartan or a pharmaceutically acceptable salt thereof. 
The term "HMG-Co-A reductase inhibitor" (also called beta-hydroxy-beta-

methylglutaryl-co-enzyroe-A reductase inhibitors} includes active agents that may be 
used to lower the lipid levels including cholesterol in blood. Examples include 
atorvastatin, cerivasiatin, compactin, dalvastatin, dihydrocornpactsn, fluindostatin, 
fluvastatin, Sovastatin, pravastatin, mevastatin, pravastatin, rivastatsn, simvastatin, and 
velostattn, or, pharmaceutically acceptable salts thereof. 

The term "ACE-inbibitor" (also called angiotensin converting enzyme inhibitors) 
includes molecules that interrupt the enzymatic degradation of angiotensin I to 
angiotensin II. Such compounds may be used for the regulation of blood pressure and 
for the treatment of congestive heart failure. Examples include alacepril benazepril, 
benazeprilat captopril, ceronapril, cilazapriS, delapnf, enaiapril, enaprilat, fosinopril, 
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imidaprii, lisinopril, rnoveitopril, perindopril, quinapril, ramipril, spiraphl, temocapril, and 

trandolapril, or, pharmaceutical!;/ acceptables salt thereof. 

The term "calcium channel blocker (CCB)" includes dihydropyridines (DHPs) and 

non-DHPs (e.g., diltiazem-type and verapamil-type CCBs). Examples include 

amfodipine, felodipine, ryosidine, isradipine, lacidipine, nicardipine, nifedipine, 

niguldipme, nifedipine, ntmodipine, nisoldipine, nitrendipine, and nivaldipine, and is 

preferably a non-DHP representative selected from the group consisting of flunarizine, 

prenylamine, diltiazem, fendiline, gallopamil, mibefradil, anipamii, iiapamil and verapamil, 

or, pharmaceutically acceptable salts thereof, CCBs may be used as anti-hypertensive, 

anti-angina pectoris, or anti-arrhythmic drugs. 

The term "dual angiotensin converting enzyme/neutral endopetidase (ACE/NEP) 

inhibitor" includes omapatrilate (cf. EP 629827), fasidotril orfasidotrilate, or 

pharmaceutically acceptable salts thereof. 

The term "endothelin antagonist" includes bosentan (cf. EP 526708 A), 

tezosentan (cf. WO 96/19459), or, pharmaceutically acceptable salts thereof. 

The term "renin inhibitor" includes ditekiren (chemical name; [1S-

£1 R*,2R*AR*(\ R*,2R*}]}-1 -[(1;1-dtrnethy!ethoxy)carbonyl]-L-proly !-L-phenyiaSanyl-H-{2-

hydroxy-5-methyl-1 -(2-methylpropyl)-4-[P-methyl-1 -[{(2-

pyndmylmribyl)amino]earbonyi]butyi]amino]earbonyl]hexyl]-A/-aifa-metfty!-L-

histidinamide}; terlakiren (chemical name: [^-(R*,S*)]-N-(4-morpholinylcarbonyl)-L~ 

phenyialanyl-N-[1-(cyciohexylmethyl)-2-hydroxy-3-(1"methylethoxy)-3-oxopropyl]-S-

methyl-t-cysteineamide); Aliskiren (chemical name: (2S54S,5S,7S)-5-amino-A/-(2-

carbamoyl-2!2-dimethylethyl)-4-hydroxy-7-{[4-methoxy-3-(3-methoxypropoxy) 

phenyi]methyl}-8-methyl-2-(propan-2-yl)nonanamide) and zankiren (chemical name: [1S-

[iR*{R*{R*)],2S*,3fftl3-W-|1-(cycloh8xy!methyl)-2,3~dihydroxy-5-m ethylhexylj-alfa-[[2-

fK4-methyl-1-piperazinyl)sulfonyS]methyl]-1-oxo-3-phenylpropyl]-aminoH-

thiazolepropanamide), or, hydrochloride salts thereof, or, SPP630, SPP635 and SPP800 

as developed by Speedel, or RO 66-1132 and RO 66-1168 of Formula (A) and (B): 
u H 

^ and 

pharmaceuticaliy acceptable salts thereof. 

(8) , or, 
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The term "atiskiren", if not defined specifically, is to be understood both as the free base 
and as a salt thereof, especially a pharmaceuticaliy acceptable salt thereof, most 
preferably a hemi-fumarate salt thereof. 

The term "diuretic" includes thiazide derivatives (e.g., chlorothiazide, 
hydrochlorothiazide, methylclothiazide, and chlorothaliclon). 

The term "ApoA-l mimic" includes D4F peptides {e.g., formula D-W-F-K-A-F-Y-D-
K-V-A-E-K-F-K-E-A-F) 

The term "ants-diabetic agent" includes insuiin secretion enhancers that promote 
the secretion of insulin from pancreatic p-cells. Examples include biguantde derivatives 
(e.g., metformin), sulfonylureas (SU) (e.g., tolbutamide, chlorpropamide, tolazamide, 
acetohexamide, 4-chforo-A/-[(1-pyrolidinylamino)carbonyl3-ben2enesulfonamide 
(glycopyramide), glibenclamide (giyburide), gliclazide, 1~buty1-3-metani!ylurea, 
carbutamide, glibonuride, glipizide, gliqutdone, giisoxepid, glybuthiazofe, gtibuzole, 
glyhexamide, glyroidine, gfypinamide, phenbutamide, and tolyicyclamide), or 
pharmaceuticafiy acceptable salts thereof. Further examples include phenylalanine 
derivatives (e.g., nateglinide [A/-{?rarts-4-!Sopropyicyclohexylcarbony!)-D-phenylatanine] 
(cf. EP 196222 and EP 526171) of the formula 

repaglinide [(S)-2-ethoxy~4-{2-[[3-methyi-1-[2»(1-pipertdinyj}phenyl3butyl3amino]-2-
oxoethyl}benzoic acid] (cf. EP 589874, EP 147850 A2, in particular Example 11 on page 
01, and EP 207331 A1); calcium (2S}-2-benzyl-3-{c/s-hexahydro-2-i$oindolinSycarbonyi)-
propionate dihydrate (e.g., mitlgitnide (cf. EP 507534)); and glimepirsde (cf. EP 31058). 
Further examples include DPP-IV inhibitors, GLP-1 and GLP-1 agonists, 

DPP-IV is responsible for inactivating GLP-1. More particularly, DPP-IV 
generates a GLP-1 receptor antagonist and thereby shortens the physiological response 
to GLP-1. GLP-1 is a major stimulator of pancreatic insulin secretion and has direct 
beneficial effects on glucose disposal. 

The DPP-iV inhibitor can be peptidic or, preferably, non-peptidic. DPP-IV 
inhibitors are in each case generieally and specifically disclosed e.g. in WO 98/19998, 
DE 198 16 486 A1, WO 00/34241 and WO 95/15309, in each case in particular in the 
compound claims and the final products of the working examples, the subject-matter of 
the final products, the pharmaceutical preparations and the claims are hereby 
incorporated into the present application by reference to these publications. Preferred 

p 

H-0 ); 
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are those compounds that are specificaliy disclosed in Example 3 of WO 98/19998 and 

Example 1 of WO 00/34241, respectively. 

GLP-1 ts an insuiinotropic protein which is described, e.g., by W.E. Schmidt et al. 

in Diabetologia, 28, 1985, 704-707 and in US 5,705,483. 

The term "GLP-1 agonists9 includes variants and analogs of GLP-1 {7-36)NH2 

which are disclosed in particular in US 5,120,712, US 5,118666, US 5,512,549, WO 

91/11457 and by C. Orskov et al in J. Biol Chem. 264 {1989} 12826. Further examples 

include GLP-1 (7-37), in which compound the carboxy-termina! amide functionary of 

Arg36 is displaced with GSy at the 37s1 position of the GLP-1 (7-36) NH2 molecule and 

variants and analogs thereof including GLN0-GLP~1(7~37), D-GLM®-G LP-1(7-37), acetyl 

LYS9-GLP-1(7-37), LYS,s-G LP-1(7-37) and, in particular, GLP-1 (7-37)OH, VAL8-GLP-

1(7-37), G L Y8- G LP -1 (7 -37), THR8-GLP-1(7-37), METs-GLP-1(7-37) and 4-

imidazopropionyl-GLP-1, Special preference is also given to the GLP agonist analog 

exendin-4, described by Gretg et al. in Diabetologia 1999, 42,45-50. 

Also included in the definition "anti-diabetic agent" are insulin sensitivity 

enhancers which restore impaired insulin receptor function to reduce insulin resistance 

and consequently enhance the insulin sensitivity. Examples include hypoglycemic 

thiazoiidinedione derivatives (e.g., glstazone, (SM(3,4-dihydro-2-(phenyl-methyl)~2H-1-

benzopyran-6-yl}methyl--thiazo!idine-2,4-dione (englitazone), 5~{f4-(3-(5-meihy!-2-phenyS-

4-oxazoly!)-1-oxopropyi)-phenyi]-methyl}-thiaEolidine-2,4-dione (darglitazone), 5-{[4-{1-

methyl-cyclohexyl)methoxy)-pheny!JmethyS}-thiazo!idine-2,4--dione (ciglitazone), 5-{]4-{2-

(1~indolyl)ethoxy)pheny!]methyl}-thia2olidine-2,4-dione (DRF2189), 5-{4-[2-(5-methyi-2-

pheny1-4-oxaEolyi)-ethoxy)]benzyl}-thiazoSidine-2,4~dione {BM-13.1246), 5-(2-

naphthyisulfony!)-thiazolidine~2,4-di0ne (AY-31637), bis{4-[(2,4-dioxo-5-

'thtazoKdinyl)meth.yl.3pheny!}methane (YM288), 5-{4-[2-(5-methyL2~phenyi-4-oxazolyl)-2~ 

hydroxyethoxyjbenzyl}-thiazofidine-2,4-dione (AD-5075), 5-[4-( 1-phenyl-1-

cyclopropanecarbonyiammo)-benzy!]-thiazclidine-2,4-dione (DN-108) 5-{[4~(2-(2,3-

dihydroindol-1-yl)ethoxy)phenyl]methy[}-thiazoiidine-2,4-dionet 5-[3-(4-chloro-phenylj)-2-

propynyi3-5-phenyisulfonyi)thiazofidine-2,4-d!one, 5-[3~(4~chiorcphenyl])-2-propyny!3-5-{4-

fluorophenyl-sulfonyl)thiazolidine-2,4-dione, 5-{[4~(2-(methyl-2-pyridinyl-amino}-

ethoxy)phenyi]methyi}4hiazoiidine-2,4-dione (rosiglitazone), 5-{[4-(2-(5-ethyl-2-

pyndyl)ethoxy)phenyl]-methyi}thiazolidine-2,4-dione (pioglitazone), 5-{[4-((3,4-dihydro-6-

hydroxy-2,5.7,8-tet ramethyl~2B-1 -benzopyran-2-yl)methoxy)~phenyl}-methy!}-

th iazolid ine~2,4-dione (troglitazone), 5-[6-(2-fiuoro-benzyloxy)naphthalen-2-ylmethyi]-

thiazolidine-2,4-dione (MCC555), 5-{[2-(2-naphthyl)-benzoxazoi-5-yl|-methy!}thiazolEdine-

2,4-dlone (T-174) and 5-{2,4-dioxothiazolidsn-5-y!methyl)~2~methoxy-N-(4-trifluoromethyi-

benzy!)benzamide (KRP297)). 
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Further anti-diabetic agents include, insulin signaling pathway modulators, like 

inhibitors of protein tyrosine phosphatases (PTPases), antidiabetic non-small molecule 
mimetic compounds and inhibitors of glutamine-fructose-6-phosphate amidotransferase 
(GFAT); compounds influencing a dysregulated hepatic glucose production, ike 
inhibitors of glucose-8-phosphatase (GBPase), inhibitors of fructose-1,6-bisphosphatase 
(F-1,6-8pase), inhibitors of glycogen phosphorylase (GP), glucagon receptor antagonists 
and inhibitors of phosphoenolpyruvate carboxylase (PEPCK); pyruvate 
dehydrogenase kinase (POHK) inhibitors; inhibitors of gastric emptying; insulin; inhibitors 
of GSK-3; retinoid X receptor (RXR) agonists; agonists of Beta~3 AR; agonists of 
uncoupling proteins (UCPs); non-giitazone type PPARy agonists; dual PPARq/ PPARy 
agonists; antidiabetic vanadium containing compounds; incretin hormones, like 
glucagon-like peptide-1 (GLP-1) and GLP-1 agonists; beta-cell imidazoline receptor 
antagonists; migiitof; {^-adrenergic antagonists; and pharmaceutically acceptable salts 
thereof. 

The term "obesity-reducing agent" includes lipase inhibitors {e.g., orlistat) and 
appetite suppressants (e.g. , slbutraroine and phentermine). 

The term "aldosterone receptor blocker" includes spironolactone and epierenone. 
The term "endothelin receptor blocker" includes bosentan. 
The term "CETP inhibitor" refers to a compound that inhibits the cholesteryl ester 

transfer protein (CETP) mediated transport of various cholesteryl esters and trig lycerides 
from HDL to LDL and VLDL. Such CETP inhibition activity is readily determined by those 
skilled in the art according to standard assays (e g., U.S. Pat. No. 8,140,343). Examples 
include compounds disclosed in U.S. Pat, Ho. 6,140,343 and U. S. Pat. No, 6,197,786 
{e.g., [2R,4S]4~[(3,5-bis-trifluoromethyl-benzyl}-methoxycarbonyi~ aminoJ-2-ethyi-8-
triflUQrornethy!-3;4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester (iorcetrapib); 
compounds disclosed in U.S. Pat, No, 6,723,752 {e.g., (2R)-3-{[3-(4-Chioro-3-ethyl~ 
phenoxy)~phenyl]-|[3-(1,1,2,2- tetrafluoro-ethoxy)-phenyl}-methyl]-amino}-1,1,1-trifiuoro-
2-propanol); compounds disclosed in U.S. patent application Ser. Wo. 10/807,838; 
polypeptide derivatives disclosed in U.S. Pat. No. 5,512,548; rosenonolactone 
derivatives and phosphate-containing analogs of cholesteryl ester disclosed in J. 
Antibiot, 49(8): 815- 816 (1996), and Bioorg. Med. Chem. Lett,; 6:1951-1954 (1996), 
respectively. Furthermore, the CETP inhibitors also Include those disclosed in 
WO2GOO/0171S5, W02005/095409 and W02005/097806. 
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Exemplification of the invention 

Common abbreviations: 

app apparent 

ACN acetonitrile 

B1NAP racemic 2,2'-bis{dfphenylphosphtno}~1,1 '-binaphthy! 

BOG tertiary butyl carboxy 

br broad 

BSA bovine serum albumin 

cPr cyclopropyi 

d doublet 

dd doublet of doublets 

DCM dichforomethane 

DIE A diethyiisopropyiamtne 

DIPA dissopropylamine 

DME 1,4-dsmethoxyethane 

OMF N,N~dimethylformamtde 

DMSO dimethylsuifoxide 

EtOAc ethyl acetate 

ESI electrospray ionization 

EtOAc ethyl acetate 

h hour(s) 

HFIC high pressure liquid chromatography 

HRM.S: high resolution mass spectrometry 

IR infrared spectroscopy 

iPA iso-propyi alcohol 

KOTMS potassium trimethyisttanoiate 

LCMS liquid chromatography and mass spectrometry 

MeOH methanol 

MS mass spectrometry 

MW microwave 

m muitiplet 
min minutes 
ml milliliterfs) 
m/z mass to charge ratio 

NMR nuclear magnetic resonance 

ppm parts per million 

rac racemic 
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rt room temperature 

singlet s 

PdCl?(dppf).CH2Cf2 dichloro[11 '-ferrocenylbis(diphenyl-phosphine}]patlad!um(l(} 

The following examples are intended to illustrate the invention and are not to be 

construed as being limitations thereon, Temperatures are given in degrees centrigrade. 

if not mentioned otherwise, ail evaporations are performed under reduced pressure, 

preferabiy between about 15 mm Hg and 100 mm Hg (= 20-133 mbar). The structure of 

final products, intermediates and starting materials is confirmed by standard analytical 

methods, e.g., microanalysis and spectroscopic characteristics, e.g., MS, IR, NMR. 

Abbreviations used are those conventional in the art. 

All starting materials, building blocks, reagents, acids, bases, dehydrating agents, 

solvents, and catalysts utilized to synthesize the compounds of the present invention are 

either commercially available or can be produced by organic synthesis methods known 

to one of ordinary skill in the art (Houben-Weyl 4th Ed, 1952, Methods of Organic 

Synthesis, Thieme, Volume 21). Further, the compounds of the present invention can be 

produced by organic synthesis methods known to one of ordinary skill in the art as 

shown in the following examples. 

TEA 

TFA 

THF 

TLC 
RT 

SFC 

Pd2(dba)3 

s-PHOS 

Pd{PPh3)4 

PdCl2(PPh3}2 

dichloromethane 

bis(triphenyiphosphine)palladium{!i) chloride 

tris(dibenzytideneacetone)dipa!iadium{0) 

2-dicyclohexyiphosphino-2<,6'-dimethoxybiphenyl 

tetrakis(triphenylphosphine)paliadium(0) 

triplet 

triethylamine 

trifluoroacetic acid 

tetrahydrofuran 

thin layer chromatography 

room temperature 

supercritical fluid chromatography 

Examples 

Example 1: N-{5-{3-cht©ro-4-cyan©phenyl}pyridin-3-yl)ethanesu$forsamlde 
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Step 1: synthesis of 2-chloro-4-(4,4,5,5-tetramethyM ,3,2~dioxaborolan-2-yl)benzonitnle 

A mixture of 4-bromo-2-chlorobenzonitrile (15 g, 89.3 mmof), 4,4,4,!4'15,5!5V5L 

octamethyS-g.S-biCI.S^-dibxabomfane} (17.60 g, 69.3 mmol), potassium acetate (13.60 
g, 139 mmof) and PdC!2(dppf).CH2Ct2 add uct {2.83 g, 3.46 mmoi) in 1,4-dioxane (100 
mL) was heated to 80 °C for 4.5 h. After filtration and concentration, the residue was 
dissolved into CH2CI5 and mixed with ceSite, After concentration, the residue was loaded 
to column (120g isco) and flushed with ethyl acetate / heptane (v/v, 0%-5%) and resulted 
m a colorless solid 18.4 g. 1H NMR (400 MHz, CDC!3)I 5 1.35 (s, 12H), 7.61 {dt J = 7.6 
Hz, 1H), 7.70 (d, J =7.6 Hz, 1H), 7 87 (s, 1H). 

Step 2: Synthesis of 4-(5-Amino-pyridin-3-yl)-2-chloro-benzonitrile 

(General Suzuki reaction procedure 1) A mixture of 2-chforo-4-(4,4,5,5-tetramethyl-1,3,2-
dioxahoro!an~2-yl}benzonitrile (1.32 g, 5 mmoi), S-Bromo-pyridin-S-ylamine (865 mg, 5 
mmol), s-PHOS (103 mg, 0,25 rnrnoi), potassium phosphate (2.12 g, 10 mmol) and 
Pd2(dba)3 (41.2 mg, 0.1 tnmo!) in toluene (20 ml) was heated to 95 °C overnight {18 h). 
After filtration and concentration, the residue was dissolved into GHaCf2 and mixed with 
ceiite. After concentration, the residue was loaded to column {MeOH-CH2CI2, v/v, 1% -

3,5%) and resulted in a light brown solid (500 mg). 1HNMR (400 MHz, CDCI3): 5 4.82 

N N 
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(brs, 2H), 7.11 (t, J - 2 Hz, 1H), 7.55 (dd, J = 2 Hz, 8 Hz, 1H), 7.69 (d, J = 2 Hz, 1H), 

7.76 (d, J - 8 Hz. 1H), 8.16 (d, J = 2 Hz, 1H), 8.22 (d, J = 2 Hz, 1H). 

Step 3: Synthesis of N-(5-(3-chioro-4-cyanophenyl)pyridin-3-y!)ethanesulfonamide 

(General suffonylation procedure 1) Ethylsuifonyl chloride (77 mg, 0,8 mmoi, 4 eq.) was 

added dropwise to a solution of 4-{5-amino-pyridin-3-yl5-2-chSoro-benzonitrile (34.5 mg, 

0,15 mmol, 1eq) in anhydrous pyridine {1 ml) at 0 °C. The mixture was stirred at room 

temperature overnight. The reaction mixture was concentrated and the residue was 

purified by flash column (dichioromethane/methanoL v/v, 1%-10%) and yielded a 

colorless product. ESl-MS m(z: 322.0 [M+Hf, 1H NMR (400 MHz, CDCI3) 5 ppm 1.59 <t, 

J - 7.3 Hz, 3H)( 3.33-3.34 (m ,2H), 7.72 (d, 1H), 7.78 (s, 1H), 7.79 (d, 1H), 8.00 (s, 1H), 

8.80 (s, 1H}, 8,88 (s, 1H). 

The following compounds were synthesized in similar manner: 

(General Sulfonylation Procedure 2): To a solution of 4-{5-amino-pyrfdin-3-yi)-2-chloro-

benzonitrile (20mg, 87pmol, 1eq) in anhydrous pyridine (500|jl) was added a sulfony! 

chloride derivative (1.1eq). The mixture was stirred at room temperature overnight. Upon 

analysis by analytical IC-WS of an aliquot of the reaction mixture showing the compietion 

of the reaction, the reaction mixture was diluted with ethyl acetate and the resulting 

solution was washed with saturated aqueous NaHC03, The aqueous phase (basic pH) 

was back extracted with ethyl acetate. The combined organic phase was dried over 

Na2S04 and filtered. The filtrate obtained was concentrated in vacuo to give a crude 

materia! which was purified either: 

- by 1SCO flash chromatography system on silica gel column, eluting with mixtures of 

dichloromethane/methanoL 

- by preparative TLC, eluting with dichtoromethane/methanol 95/5, 

- or by precipitation in methanol and filtration, 

The isolated product was lyophilized and identified by LC-MS and NMR. 

N 
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Analvticai LC-MS (system IV; Waters Acquity UPLC, Run Time: 8.00 min, Acquity Column 

2.1 x 50 mm HSS T3 1.8p. Solvent A: Water + 3 mM ammonium acetate +• 0.05% formic 

acid (from 98% to 2%), Solvent B: Acetonitriie * 0,04 % formic acid (from 2% to 98%) 
1H NMR (system 2): 400Mhz Brucker Analytik GmbH, experiments in DMSO-de 

1H NMR (system 3): SOOMhz Brucker BtoSpin GmbH, experiments in DMSO-d6 

Example 2: N-[5-{3-Chioro-4-cyano-phenyl}-pyridin'3-yS]-4-methoxy-benzene-

sulfonamide: 

According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-{5-

amino-pyndiiv3-y!)-2-ch!oro-benzonitnfe (20mg, STpmo!, 1eq) in anhydrous pyridine 

(SCOp!) was added 4-methoxy-benzenesulfonyl chloride (19.8mg, 96pmol, lleq). 

The crude product was purified by Isco Combiflash© Companion™ flash 

chromatography system on normal phase ( 4g Si02, flow rate 18mL/min), eluting with 

mixtures of dichloromethane/methanoL to give N-[5-(3-chtero-4-cyano-phenyl)-pyridin~3-

yl]-4-methoxy-benzenesulfonamide (15mg, >95% purity, yield:43%). 

The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 

(system 2}: ESl-MS m/z: 400 [M+H3+, retention time = 2.61 min, TH NMR (400 MHz, 

DMSO-de) 5 ppm 3.77 (s, 3 H) 7.02 - 7.06 (m, 2 H) 7.69 - 7,72 (m, 2 H) 7.73 (d, ,89 

Hz, 1 H) 7.75 (d: J=1.77 Hz, 1 H) 7.99 {dt >1.64 Hz, 1 H) 8.06 (d, 8,08 Hz, 1 H) 8.27 

(d, J= 2.27 Hz, 1 H) 8.60 (d, J-1.89 Hz, 1 H) 10.58 (br. s.. 1 H). 

Example 3: N-[5-(3-Chtoro-4-cyano-phenyi)-pyridm-3-y0-4~f!uoro-ben2ene~ 

sulfonamide: 

o 

CI 

Cf 
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According to general General Sulfonylation Procedure 2 in example 1, to a solution of 4-

{5-arnino-pyridin-3-y!)-2-chloro~benzonitrile (20mg, 87pmoi, 1eq) in anhydrous pyridine 

{SOOjji} was added 4-fluoro-benzenesulfonyl chloride (18.6mg, 96pmol, 1.1 eq). 

The product was purified by precipitation in methanol and lyophilized to give N-[5~(3-

chioro-4-cyano-phenyl)-pyridsn-3-yl]-4-fluoro-benzenesulfonamide (13.5mg, >95% purity, 

yieid:40%). 

The isolated product was identified by LC-MS (system 1) and NMR {system 3}: ESI-MS 

m/z; 388 [M+Hf, retention time ~ 2.29 min, 1H NMR (500 MHz, DMSO~de) 6 ppm 7.38 -

7.44 (m, 3 .H) 7.78 (d, >1.83 Hz, 1 H) 7.79 - 7.83 (m, 1 H) 7.83 - 7.90 (m, 2 H) 8.05 (d, 

>1.53 Hz, 1 H) 8,10 (d, >8.24 Hz, 1 H) 8.31 (d, >2.44 Hz, 1 H) 8.69 (d, >1.83 Hz, 

1H) 10,78 (s, 1 H). 

Example 4: N-[5-(3-ChSoro-4-cyano-phenyl)»pyridin-3-y!]«4-ethyS'benzene-

sulfonamide: 

According to General Sulfonylation Procedure 2 in example 1, to a solution of 4-(5-

amino~pyridin-3-yl)-2-chtoro-benzonitrile (20rng, 87jjmol, leq) in anhydrous pyridine 

(SOOpI) was added 4-ethyl-benzenesulfonyl chloride (15.5p!, 96pmol, 1,1 eq). 

The product was purified by precipitation in methanol and lyophilized to give N-{5-(3-

chloro-4-cyano-phenyl)-pyridin-3-yl]-4-ethyi-benzenesulfonamide (14.3mg, >95% purity, 

yield: 41,4%), 

The isolated product was identified by LC-MS (system 1) and NMR (system 3): ESI-MS 

m/'z: 398 (EvHH]\ retention time = 2,54 min, lH NMR (500 MHz, DMSO-ds) 8 ppm 1.14 (t, 

>7,55 HE, 3 H) 2.63 (qt >7.63 Hz, 2 H) 7.39 (d, >8.39 Hz, 2 H) 7.71 (d, >8.24 Hz, 2 

H) 7.76 (d, >1.68 Hz, 1 H) 7.77 - 7,78 (m, 1 H) 8.01 (d, >1.53 Hz, 1 H) 8.09 (d, >8.09 

Hz, 1 H) 8.31 (d, >2.44 Hz, 1 H) 8.64 (d, >1.68 Hz, 1 H) 10.70 (br. s„ 1 H). 

Ol 
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Example 5: N"[S-{3-Ch!oro-4-cyano-pheny!)-pyridin-3'ylJ-4-cyano-benz8ne-

suffonamide: 

According to Genera! Sulfonylation Procedure 2 in example 1, to a solution of 4-(5-

arnino-pyridin-3-yl)-2-'Chioro-benzonitrile {2Qmg, 8?prnol, 1eq) in anhydrous pyridine 

(500|il) was added 4-cyano-benzenesulfonyl chloride {19.3mg, 98|jmoL 1.1 eq). 

The product was purified by preparative TLC, the plate was eluted with 

dichforornethane/methanol 95/5, to give {15.5mg, >95% purity, yield; 39.4%). 

The isolated product was Iyophtltzed and identified by LC-MS (system 1} and NMR 

(system 3): ESi-MS m/z: 395 [M+Hf, retention time = 2.20 min, 1H NMR {500 MHz, 

DMSO-dg) 6 ppm 7.81 (d, J=8.09 Hz, 1 H) 7.84 (br. s.t 1 H) 7,94 - 7.97 (m, 2 H) 8,03 -

8,05 {m, 2 H) 8,06 (br. s., 1 H) 8.10 {d, J=8,24 Hz, 1 H) 8,31 (s, 1 H) 8,71 (S, 1 H) 11.03 

(br, s,, 1 H). 

Examp!e 8: N-[5-(3-Chloro-4-cyano-phenyl}-pyrid!n~3~yl]"4"triffuQromethyS-

berszenesuSfonamide: 

According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-(5-

amino-pyridin~3~yl)~2-ch!oro-benzonitriie (20mg, 87jjmol, 1eq) in anhydrous pyridine 

(500p!) was added 4-trifluoromettiyl-benzenesulfonyl chloride {23.4mg, SSpmoS. 1.1eq). 

The crude product was purified by Isco Combiflash® Companion™ flash 

chromatography system on norma! phase {4g Si03, flow rate ISmL/min), eluting with 

\\ o 

Ci 
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mixtures of d ich ioro met h a n e/rrset h a not, to give N-{5-{3-ch!oro~4~cyanoi>henyi)-pyridin-3-

yIj-4-trifluoromethyl-benzenesulfonamide {15mg, >95% purity, yie!d:40%). 

The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 

(system 3}: ESI-MS m/z: 438 [M+Hf, retention time = 2,57 min, 1H NMR (500 MHz, 

DMSO-cfe) 6 ppm 7.80 {dd, J^8.24, 1.53 Hz, 1 H) 7.82 (d, J«1.98 Hz, 1 H) 7.93 - 7.98 (ffl, 

2 H) 7.98 - 8.03 (m, 2 H) 8.04 (s, 1 H) 8.09 (d, >8.09 Hz, 1 H) 8.31 (s, 1 H) 8,88 (br. s„ 

1 H) 11.00 (br. s„ 1 H). 

Example?: N~[5~(3-CWor©-4~eyan©-pheny!}-pyridin-3--y!3~4-fiuoro»2"rnethyI-

benzenesuifonamtde: 

According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-{5-

amino-pyridin-3-yl)-2-chloro-benzonitrile (20mg, 87|jmol, leq) in anhydrous pyridine 

(500[4l) was added 4-fiuoro—2-methyl-benzenesulfonyl chloride (14jjl, Sepmo!, 1.1eqJ, 

The product was purified by precipitation in methanol and lyophilized to give N-{5-(3-
chloro-4-cyano-phenyl)~pyridin-3-y!]-4-fluoro-2-methyl-benzenesulfonamide (17mg, 

>95% purity, yield: 48.7%}. 

The isolated product was identified by LC-MS (system 1) and NMR (system 3}: ESI-MS 

m/z: 402 [M+Hf, retention time = 2.44 min, 1H NMR (500 MHz, DMSO-cfe) 8 ppm 2.61 (s, 

3 H) 7.17 - 7.23 (m, 1 H) 7,30 (dd, J=9.92, 2.14 Hz, 1 H) 7,70 {s, 1 H) 7,74 (dd, >8.09, 

1.88 Hz, 1 H) 7.99 (d, >1.53 Hz, 1 H) 8.01 <d, >5.80 Hz, 1 H) 8.09 (d, >8.24 Hz, 1 H) 

8.33 (d, >2,14 Hz, 1 H) 8,60 {br. s., 1 H) 10.94 (br. $„ 1 H). 

Example 8: N-(5-(3-chloro-4-cyanophenyi}pyridin-3-y!)-2,2,2-

trifluoroethanesulfonamide: 

ci 

ci 
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According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-{5-

arnino-pyridin-3-yi)-2-chloro-benzonitriie (20mg, 87jjmoi, 1eq) in anhydrous pyridine 

(500jjj) was added 2,2,2-trifluoro-ethanesuifonyl chloride (10.6|JL 96pmoj, 1.1eq). 

The product was purified by preparative TLC, the plate was elated with 

dichSoromethane/methano! 95/5, to give N-(5-(3-chSoro-4-cyanophenyl)pyridin-3-y!)-2,2,2-

trifiuoroethariesulfonamide (9mg, >95% purity, yieid:27.6%). 

The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 

(system 3): ESI-MS m/z: 376 (M+Hf, retention time ~ 2,10 min, 1H NMR (500 MHz, 

DMSO-4) 8 ppm 4,75 (q, 9.66 Hz, 2 H) 7.87 - 7.91 (m, 2 H) 8.11 - 8.14 (m, 1 H) 8.14 

(s, 1 H) 8.46 (d, J-2.44 Hz, 1 H) 8.74 (d, >1.83 Hz, 1 H) 10.94 (br. s„ 1 H). 

Example 0: N~[5~{3~Ch!oro-4-cyano-phenyS)-pyridin-3-yfj-1 -phenyl-

.'methanesuffoflamide: 

According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-{5-

amino-pyridin-3-yl)*2~chloro-benzonttrite (20mg, 87pmol, 1eq) in anhydrous pyridine 

(SOOjjl) was added a!pha-toiuenesulfonyl chloride (18.3mg, 96pmol, 1.1 eq). 

The crude product was purified by Isco CombifiasH® Companion™ flash 

chromatography system on normal phase (4g SiOa, flow rate 18mL/min), eluting with 

mixtures of dichloromethane/methanol, to give N-[5-(3~cNoro-4-cyano-pheny!)-pyndin-3-

yij-l-phenyl-methanesuSfonamide {14,3mg, >95% purity, yield: 42.8%). 

The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 

(system 2): ESI-MS m/z: 384 [M+Hf, retention time « 2.22 min, 1H NMR (400 MHz, 

DMSO-cfe) 5 ppm 4.65 (s, 2 H) 7.29 - 7.32 (m, 6 H) 7.63 (t, >2.21 Hz, 1 H) 7.76 (dd, 

J-8.15, 1.71 Hz, 1 H) 8.00 (d, J«1.64 Hz, 1 H) 8.09 (d, J=8.21 Hz, 1 H) 8.35 (d» J*2.53 

Hz, 1 H) 8.61 (d, J=2.02 Hz, 1 H) 10.24 (br. s„ 1 H). 

O, 

ci 
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Example 10: N-(5-{3-cbk>r€>-4-cyariophersyl)pyrsdin-3-yS}-2-

phersoxyethanesulfonamide; 

Ci 

According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-{5~ 

amino-pyr!din-3-yl}-2-ch!oro-benzorvitrile (20mg, 87pmol, 1eq) in anhydrous pyridine 

(SOOJJ!) was added 2~phenoxy-ethanesulfonyf chloride (21.14mg, SSpmol, 11 eq). 

The product was purified by preparative TLC, the plate was eluted with 

dichloromethane/methanol 95/5, to give N-(5-(3-chloro-4-cyanophenyl)pyridin-3~yl)--2-

phenoxyethanesulfonamide (8.1mg, >95% purity, yield: 22.5%)., 

The isolated product was lyophilized and identified by LC-MS {system 1) and NMR 

(system 2}: ESI-MS m/z: 414 [M+Hf, retention time = 2,32 min, 1H NMR (400 MHz, 

DMSO-de) 8 ppm 3.73 (t, >5.43 Hz, 2 H) 4,31 (t, >5.49 Hz, 2 H) 6.75 - 6.80 (m, 2 H) 

6.89 (t, >7.33 Hz, 1 H) 7,18 ~ 7,24 (m, 2 H) 7.77 (dd, >8.08, 1.77 Hz, 1 H) 7,83 (t, 

>2.27 Hz, 1 H) 8.00 (d, >1.84 Hz, 1 H) 8.07 (d, >8.21 Hz, 1 H) 8.45 (d, >2,40 Hz, 1 

H) 8.62 (d, >2.02 Hz, 1 H) 10.38 (br, s„ 1 H) 

Example 11: N-£S-(3-Chl€>ro~4-cyano-phenyl>pyridin-3-yl}-4-methyi-

benzenesulfonamide; 

According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-(5-

amino-pyndin-3-yi)-2-chioro-ben2onftnte (20mg, 87pmoi, 1eq) in anhydrous pyridine 

(SOOpI) was added 4-rnethyi~benzenesulfonyi chloride (18.3mg, 96pmol, 1.1eq), 

The crude product was purified by Isco Combiflash® Companion™ flash 

chromatography system on norma! phase (4g SiOz, flow rate eluting with 

CI 
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mixtures of dichloromethane/methanol, to give N~[5~(3-chioro-4-cyano-phenyl)-pyridin-3~ 
ylj-4-methyl-benzertesuifonamide (I4.8mg, >95% purity, yield: 44,3%). 
The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 
(system 2): ESS-MS m/z: 384 [M+Hf, retention time ™ 2,35 min, 1H NMR (400 MHz, 
DMSO'rfe) 8 ppm 2.32 (s, 3 H) 7,31 ~ 7.36 (m, 2 H) 7.64 - 7.68 (m, 2 H) 7.73 (d, >1.64 
Hz, 1 H) 7.75 (d, >2.02 Hz, 1 H) 7.99 (d, >152 Hz, 1 H) 8.07 (d, >8.21 Hz, 1 H) 8.28 
(d, >2,27 Hz, 1 H} 8.62 (cf, >1.77 Hz, 1 H) 10.64 (br. s., 1 H). 

Example 12: N-{5-(3-chloro-4-cyanophenyl}pyridin-3-yi)-1 -(2-
chforophenyi)methanesuifonamide: 

According to Genera! Sulfonylation Procedure 2 in Example 1, to a solution of 4-(5-
amino-pyridin-3-yl)-2-ch!oro-benzonitriie (20mg, 87pmol, 1eq) in anhydrous pyridine 
(SOOpI) was added (2~chloro-ph.enyl)-methanesu!fony! chloride (21.6mg, 96prnol, 1.1 eq). 
The crude product was purified by Isco Combiflash© Companion™ flash 
chromatography system on normal phase (4g Si02, flow rate 18mt/min), eluting with 
mixtures of dichloromethane/methanof, to give N-[5-{3-chforo-4-cyano-phenyi)-pyrid!n-3-
yl]-1-(2-chioro-phenyt)-methanesulfonamide (15.1mg, >95% purity, yield: 41.5%). 
The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 
(system 2}: ESS-MS m!r. 418 [M+Hf, retention time - 2.34 min, 1H NMR (400 MHz, 
DMSO-ds) S ppm 4.80 (s, 2 H) 7.30 - 7.32 (m, 2 H) 7.37 - 7.39 (m, 1 H) 7.47 - 7.49 (m, 1 
H) 7.69 (t, >2.27 Hz, 1 H) 7.75 (dd, >8.08, 1.77 Hz, 1 H) 7.98 (d, >1.77 Hz, 1 H) 8,09 
(d, >8.08 Hz, 1 H) 8,37 (d, >2.53 Hz, 1 H) 8.61 (d, >1.89 Hz, 1 H) 10.50 (br. s., 1 H}, 

Ci 

Example 13: N-(5-(3-chloro-4-cyanopheny!)pyridln-3-yl)-1-{4-
fluoropheny})methanesulfonamide: 
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•ci 

According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-(5-

amino-pyridin-3-yl)-2-chioro-benzonitrile (20mg, 87jjmol, 1eq) in anhydrous pyridine 

(500|jl) was added (4-fluoro-phenyl)-mathanesulfonyi chloride (20mg, 96pmol, 1.1eq), 

The crude product was purified by fsco Combiflash® Companion™ fiash 

chromatography system on normal phase (4g SI02l flow rate 18mL/min), eluting with 

mixtures of dichloromethane/methanol, to give N-[5-(3-chloro-4-cyano-phenyl}-pyridfn-3-

y!]-1-(4-fiuoro-phenyl)-methanesulfonamide (8.2mg, >95% purity, yield. 23.4%), 

The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 

(system 2): ESI-MS m/z: 402 [M+Hj\ retention time - 2.24 min, 'H NMR (400 MHz, 

DMSO-d8) S ppm 4.67 (s, 2 H) 7,09 - 7.16 (m. 2 H) 7.29 - 7.37 (m, 2 H) 7.66 (t, >2.27 

Hz, 1 H) 7.78 (dd, >8,15, 171 HE, 1 H) 8.02 (d, >1,64 Hz, 1 H) 8.09 (d, >8,08 Hz, 1 

H) 8.34 (d, >2,40 Hz, 1 H) 8.61 (d, >2.02 Hz, 1 H) 10.24 (br. s., 1 H), 

Example 14: Cycioproparsesutforsic acid [5-{3~chSoro-4-cyano-pheriyl)-pyridin-3»ylJ-

amide: 

Ci 

According to General Suifonyiation Procedure 2 in Example 1, to a solution of 4~(5~ 

amino-pyridin-3-yi)-2-chioro~ benzonitrile (20mg, 87pmol: 1eq) in anhydrous pyridine 

(500pl) was added cyclopropanesu!fonyI chioride (9.8pl, 96|jmo!, 1,1 eq). 

The crude product was purified by Isco Combiflash® Companion™ flash 

chromatography system on norma! phase (4g Ss02, flow rate 18mL/min), eluting with 

mixtures of dichioromethane/methanoi, to give cyciopropanesulfontc acid [5-(3-ehioro-4-

cyano-pheny!}-pyridin-3-yi]-amide (8.5mg, >95% purity, yield: 29.2%). 
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The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 
(system 2): ESI-MS m/z: 334 retention time = 1.90 min, 1H NMR (400 MHz, 
DMSO-cy 5 ppm 0.93 - 0,99 (m, 4 H) 2.80 - 2.85 (m, 1 H) 7.84 (dd, >8,08,1.64 Hz, 1 
H) 7,89 (t, >2.21 Hz, 1 H) 8.08 (d, >8.08 Hz, 1 H) 8,10 (s, 1 H) 8 48 (d, >2.40 Hz, 1 H) 
8.70 (d, >1.89 Hz, 1 H) 10.15 (br. s„ 1 H). 

Exampie 15: N-(5-(3-chSoro-4-cyanophenyi}pyridfn-3-yl)propane-1-suifonamfde: 
o ̂ z\ ./ 

CI 

According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-(5-
amino-pyridin-3-y])-2-chlorQ~ benzonitriie (2Gmg, 87|jmoL 1eq) in anhydrous pyridine 
(SOQpl) was added propane-1 -suifonyi chloride (10.8fjl, 96|jmol, 1.1 eq). 
The crude product was purified by isco Combiflash® Companion™ flash 
chromatography system on normal phase (4g Si03, flow rate 18mL/min), eluting with 
mixtures of dichioromethane/methanoi, to give N~(5-(3-chioro-4-cyanopheny!)pyridin-3-
yl}propane-1-sulfonamide (13.6mg, >95% purity, yield: 48,5%). 
The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 
(system 2): ESI-1VIS m/z: 336 [M+H]*, retention time « 2.02 min, 1H NMR (400 MHz, 
DMSO-cfe) 8 ppm 0,92 (t, >7.39 Hz, 3 H) 1,82 -1.69 (m, 2 H) 2,90 - 2.94 (m, 2 H) 7.62 
(t, >2.27 Hz, 1 H) 7.76 (dd, >8.15, 1,71 Hz, 1 H) 7.98 (d, >1.39 Hz, 1 H) 8.03 (d, 
>8,21 Hz, 1 H) 8.20 (d, >2.40 Hz, 1 H) 8.28 (d, >2,02 Hz, 1 H) 10.12 (br. s., 1 H). 

Example 16: N"(5-(3-chiorO"4-cyanophenyl}pyridin-3-yS}butane-1-suSfonamide: 

°\ 
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According to General Sulfonylation Procedure 2 in Example 1, to a solution of 4-(5-

amino-pyrlcjin~3-y!)-2-ch!oro-benzonitrile (20mg< 87pmoi, 1eq) in anhydrous pyridine 

(500pl) was added butane-1-suifonyi chloride (12.4mg, 96pmol, 1.1 eq). 

The product was purified by preparative TLC, the plate was eluted with 

dichloromethane/methanol 95/5, to give N-{5-(3-chloro-4-cyanophenyi)pyrsdin~3-

yi)butane-1 -sulfonamide (14.2mg, >95% purity, yield: 48.6%). 

The isolated product was lyophilized and identified by LC-MS (system 1) and NMR 

(system 3): ESI-MS mtz: 350 [M+Hf, retention time = 2.21 min, 1H NMR (500 MHz, 

DMSO-cfe) 8 ppm 0.84 (t, >7,32 Hz, 3 H) 1.33 -1.41 (m. 2 H) 1.63 -1.70 (m. 2 H) 3.24 

(t, >7.72 Hz, 2 H) 7.84 ~ 7.88 (m, 2 H) 8.12 (d, >8.09 Hz, 1 H) 8.11 (d, >1.68 Hz, 1 H) 

8.48 (d, >2.44 Hz, 1 H) 8.70 (d, >1.83 Hz, 1 H) 10.24 (br. 1 H). 

Example 17: N-(S-(4'eyano-3-methoxyphenyl)pyrWiri-3-yS)»2)2s2-
trifluoroethanesulfonamide: 

benzpnitrife 

A mixture of 4-Bromo-2-methoxy-benzonitnie (1 g, 4.72 mmol), 4,4,4',4'>5,5<5,,5-

octamethyl-2t2,-bi(1,3,2"dioxaborolane) (1,198 g, 4.72 mmol), potassium acetate (0.926 

g, 9.43 mmol) and PdCl.2(dppf)..CH2CJ2 adduct (0.193 g, 0,236 mmol) in 1,4-dioxane (10 

ml, dry) was heated to 80 °C for 5 h. The mixture was concentrated, and the residue 

was purified by isco column (ethyl acetate - heptane, v/v, 10% -20%) and yielded a 

colorless solid (850 mg). 5H NMR (400 MHz, CPCI3): 8 1,35 (s, 12H), 3.97 (s, 3H), 7.35 

(s, 1H), 7.54 (d, J = 7.5 Hz, 1H), 7,42 (d, J « 7,5 Hz, 1H). 

Step 2: Synthesis of 4-(5-aminopyridin-3-yt)-2~methoxybenzonitrile 
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o. ,G 

Prf^dba),, S-PHOS, KjPO. 
H toluene, 65 °C 

N 

General Suzuki reaction procedure 1 in Example 1 was used here without modification. 

ESI (M+H) 226:1. 

Step 3: Synthesis of N-(5-(4-cyano-3-methoxyphenyl}pyridin~3~yi)~2,2,2-irifluoroethane 

sulfonamide 

General sulfonylation procedure 1 in Example 1 was used here. ESI-MS m/z 372.0 

[M+Hf, 'H NMR (400 MHz, MeOD) 8 ppm 4.05 (s, 3H), 4.36 (q, J = 9.4 Hz, 2H), 7.35 

(dd, J - 1.4, 7.9 Hz, 1H)S 7.41 (s, 1H), 7,74 (d, J « 7.9 Hz, 1H), 8.00 (d, J ~ 2 Hz, 1HJ, 

8.49 (d, J - 2 Hz, 1H), 8.68 (d, J » 1.7 Hz, 1H). 

The following compounds were synthesized In similar manner: 

Example 18: N-{5-{4-cyano-3-methoxyphenyl)pyndfn-3~yl}etharsesulfonamide 

General sulfonylation procedure 1 in Example 1 was used here: ESi-MS mlr, 318,1 

[M+Hf, 1H NMR (400 MHz, MeOD) 8 ppm 1.35 (t, J ~ 7.3 Hz, 3H), 3.22 (q, J - 7.3 Hz, 

2H), 4.05 (s, 3H), 7.34 (dd, J = 1.44, 8 Hz, 1H), 7.40 (s, 1H), 7.74 (d. J ~ 8 Hz, 1H), 7.97 

(t J ~ 2 Hz, 1H), 8.47 (d, J « 2Hz, 1H), 8.62 <d, J. = 2 Hz, 1H). 

Example 10: N~(5-{4-cyan0-3-methexyphenyl)pyridin-3-yl)cydopropane-

sulfonamide: 

H 

N 
N 
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Generat sulfonylation procedure 1 in Example 1 was used here, ESI-MS mlz: 330.0 

[M+Hf, 'H NMR (400 MHz, MeOD) S ppm 0.90-1.10 (m, 4H), 2.60-2.70 (m, 1H), 4.05 (s, 

3H), 7,34 (dd, J = 1.40, 8 Hz, 1H), 7.41 (s, 1H), 7.74 (d, J - 8 Hz, 1H), 8.00 (t, J = 2 Hz, 

1H). 8.51 (d, J ~ 2 Hz, 1H), 8.65 (d, J - 2 Hz, 1.8 H). 

Example 20: fsH{5^4~cyan<>3~methGxyphenyI)pyrsdirt~3~y!)methyl)methane-

sulfonamide: 

A mixture of 4-bromo-2-methoxybenzonsirile (0,424 g, 2,000 mmoi), 5-{4,4,5,5-

tetramethyl-1,3,2<lioxaborolan-2-yi)nicotsna!dehyde (0.468 g, 2,000 mmol), 

tetrakis(tripheny!phosphine)palladium(0) (0,058 g, 0.050 mmol) and sodium carbonate 

(2M in water, 2.00 ml, 4.00 mmoi) in DME (50 mL) was heated to 90 °C for 6 h. After 

filtration through a pad of dry NaaSO^ and concentration, the residue was purified by 

column and yielded a colorless solid (430 mg). 1H NMR (400 MHz, CDC!3): § 4.04 (s, 

3H), 6.99 (s, 1H), 7,27 (d, J = 4.7 Hz, 1H), 7.71 (d, J « 7.9 Hz, 1H), 8,34 (t, J - 2 Hz, 1H), 

9.07 (d, J « 2,36 Hz, 1H), 9.12 (d, J =1.9 Hz, 1H), 10.22 (s, 1H). 

Step 2; Synthesis of N-({5-(4-cyano-3-methoxyphenyl)pyridin-3-yl)rnethyl) 

methanesulfonamide 

Step 1: Synthesis of 4-{5-F0rmyi-pyridin-3-yl)-2-methoxy-benzonitfile 
n 

N 
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1) Ti(OIPr}4, SSeSOjfiH;, toluene 
2) MaBHjOAe^, CH2CI^ 

N 

(General reductive amination procedure): Titanium(IV) isopropoxide (0.098 mi, 0.336 
mmo!) was added dropwise to a mixture of 4-(5-formyl-pyridin~3-yl)-2-methoxy-
benzonrtrite (40 mg, 0.168 mmol) and methanesulfonamide (23.96 mg, 0,252 mmoi) in 
toiuene (10 mL). The resulting mixture was heated to 140 °C (bath temperature) for 3 hr. 
After concentration, the residue was dissolved in CH2C12 (10 mL). NaBH(OAc)3 (107 mg, 
0,504 mmoi) was added at room temperature. The resulting mixture was stirred at room 
temperature overnight (18 h). The reaction was quenched by the addition of saturated 
NaHCOs solution (10 mL). The mixture was filtered, and the organic layer was 
separated. The aqueous layer was extracted with CH2CI3 (15 ml x 3}, The combined 
extracts were dried over Na2S04. After filtration and concentration, the residue was 
purified by isco column (MeOH - CH2C1,; v/v, 15 to 3%) and yielded a colorless solid (31 
mg). HRMS 317.08431 M+, C15H1sN303S requires 317.08341, ESI-MS m/z: 318.0 
[M+Hf, 1H NMR (400 MHz, CDCI3) S ppm 2.94 (s, 3H), 3.96 (s, 3H): 4.38 (d, J ~ 6.3 Hz, 
2H>, 4.70 {m, 1H), 7.06 (d, J = 1.24 Hz, 1H), 7.16 (m, 1H), 7.60 (d, J » 8 Hz, 1H), 7,87 (s, 
1H), 8.57 (d, J ~ 2 Hz, 1H), 8.73 (d, J = 2 Hz, 1H>. 

The following compounds were synthesized in similar manner. 
Example 21: N-{(5-(4-cyano-3-methoxyphersyi)pyridfn-3-
yl)methyi)ethanesulfonamide: 

The general reductive amination procedure described in example 20 was used here: 
HRMS 332.10777 (M+Hf, CT6HI6N3G3S requires 332.0991 1H NMR (400 MHz, CDCi3) 
8 ppm 1.39 (t, J = 7.2 Hz, 3H), 3,07 (q, j - 7,2 Hz, 2H), 4,02 (s, 3H), 4.42 (d, J ~ 5,8 Hz, 
2H), 4.60 (m, 1H), 7.12 (s, 1H), 7.18 (d, J = 8 Hz, 1H), 7.66 (d, J =8 Hz, 1H), 7.94 s, 1H), 
8.62 {$, 1H), 8,78 (s, 1H). 
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Example 22: hH(§^4~eyano»3-meth®xyphenyl)pyrsdin«3-y!}methyfH>'M-
trifluoromelhaitesulfonamide: 

N v 

N 

The general reductive animation procedure described in Example 20 was used here: 

HRMS 371.05582 M+, C^H^FsNgOaS requires 371,05515; ESI-MS m/z: 3719 [M+H]\ 
1H NMR (400 MHz, CDC^: 5 3.96 (s, 3H), 4.51 (s, 2H), 7.04 (s, 1H), 7.13 (d, J = 7.6 Hz, 

1H), 7.61 (d, J ~ 7.4 Hz, 1H), 7.83 (s, IN), 8.53 (s, 1H), 8.74 (s, 1H). 

Example 23: N-({S-<3-chioro-4-cyanophei!y0pyrsdtn-3-yl)methy!|ethanesuSfonam!d© 

N 

A mixture of .4-bromQ-2-chlorobenzanitrile (1.082g, 5 mmof), 5-(4!4,5,5-tetramethyi-

1.3,2-dioxaboro!an-2-yl)nicotinaldehyde (1.165 g, 5.00 mmol), Pd(PPh3)4 (0.144 g, 0.125 

mmol), sodium carbonate (2.5 mi, 5.00 mmoi) in 1,4-dioxane (20 ml) was heated to 

reflux for 6 h. After cooling to room temperature, the soiid was filtered and washed by 

ethyl acetate and water. After drying under vacumn, yeilow powder was collected (1 g). 
1H NMR (400 MHz, CDCI3): S 7,63 (dd, J = 1,68, 8 Hz, 1H), 7.79 (d, J = 1.68 Hz, 1H), 

7:83 (d, J ~ 8 Hz, 1H), 8.35 (dd, J = 2.24 Hz, 2.04 Hz, 1H), 9.07 (d, J - 2.36 Hz, 1H), 

9,15 {d, J = 1.88 Hz, 1H), 10.22 (s, 1H). 

Step 1: Synthesis of 2-Chloro-4-(5-formy!-pyridin-3-yl)-benzonitriie 
o 

o 

Step 2: Synthesis of N-{{5-(3~ch!oro-4~cyanophenyl)pyridfn-3-y!)methyi}ethane 

sulfonamide 
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o 

1) Ti£0iPr}4, EtSOjNHj, 
2} Na8H{OAcj3, CH.Ci^ 

•0 CS 

The general reductive aminafion procedure described in Example 20 was used here; 

ESI-MS m/z; 338.0 1H NMR (400 MHz, CDCl3) S ppm 1.34 (t, J = 7.37 Hz, 3H), 

3.01 (q, J - 7.37 Hz, 2H), 4.37 (d, J « 6.3 Hz, 2H), 4.50 (m, 1H), 7.53 {dd, J - 1.7, 8 Hz, 

1H), 7.87 (d, J ~ 1.7Hz, 1H>, 7.73 <d, J = 8 Hz, 1H), 7.89 (s, 1H), 8.58 (d, J =2 Hz, 1H), 

8.72 (d, J ~ 2 HE, 1H). 

Example 24: N-{(5-(4-cyano-3-ethoxyphenyi}pyridin~3-yS)methyS)ethariesu!fonamtde 

A mixture of 4-BromQ~2~fluoro-benzonitrile {5 g, 25.00 mmol), potassium carbonate 

(10.37 g, 75.0 mmol), ethanoi (6.86 mL, 117 mmol) in DMF (50 ml) was heated at 60 °C 

for overynight. After filtration and concentration, the redisue was dissolved in ethyl 

acetate (150 ml), and the solution was washed with water (30 ml) and brine (50 mL), 

After drying over Na2S04. filtration and concentration, a light brown sold (5.7 g) was 

obtained without further purification, NMR (400 MHz, CDCi3); 5 1.49 (I, J ~ 7 Hz, 3H), 

4.14 (q, J = 7 Hz, 2H), 7.11 (d, J ~ 1.7 Hz, 1H), 7.14 (dd, J * 8.1, 1.7 Hz, 1H), 7.40 (d, J 

-8.1 Hz, 1H). 

Step 2: Synthesis of 2-ethoxy-4-(5-formyipyridin-3-yi)benzonitrile 

Step 1; Synthesis of 4-Bromo-2-ethoxy~benzonitrile 
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Q O 

AA 
A mixture of 4~bromG~2~ethoxybenzonitrile (1,13 g, 5,00 mmol), 5-{4,4,5,5~teirametbyl-

1,3,2-dsoxaborolan-2-y!)nicotina!dehyde (1.185 g, 5,00 mmol), sodium carbonate {5.00 

ml, 10.00 mmol) and Pci(PPh3^ (1138 g, 0.125 mmof) in DME (20 mL) was heated to 

refuSx for 6 h. After cooling to room temperature, filtration, drying over Na2S04l 

concentration, a colorless solid was obtained. 1H NMR (400 MHz, CDCI3): 5 7.14 (d, J = 

1.5Hz, 1H), 7.23 (dd, J » 8,1.5 Hz, 1H), 7.70 (d, J 8 = Hz, 1H>, 8,33 (t, J « 2 Hz, 1H), 

9.06 (d, J ~ 2 Hz, 1H), 9.11 (d, J = 2 Hz, 1H), 10.21 (s, 1H). 

Step 3: synthesis of N-((5-(4-cyano-3-ethoxyphenyl)pyridin-3-yi}methyl)ethane 

sulfonamide 

Titanium(tV) isopropoxide (234 pL, 0.800 mmoi) was added dropwise to a mixture of 2-

ethoxy-4-{5-formyipyridsn-3-yi)benzonttrile (101 mg, 0,400 mmoi), ethanesuSfonamide 

(52.4 mg, 0.480 mmoi) in toluene (20 ml). The resulting mixture was heated at 140 °C 

for 2 hr. After concentration, the residue was dissolved in CH2Cla (10 mL) and sodium 

triacetoxyborohydride (254 mg, 1.200 mmol) was added at room temperature. The 

resulting mixture was stirred overnight, and quenched with NaHCQ3 solution. After 

filtration, extraction and concentration, the residue was purified by flash column (MeOH-

CH2Cb, V/V, 1% - 3,5%) and yielded a colorless oil (100 mg) which turned to colorless 

solid after standing. ESI-MS mfz: 317.9 [M+Hf, 1H NMR (400 MHz, CDCU): 8 1.40 (t, J -

7.4 Hz, 3H), 1,53 (i, J « 7 Hz, 3H), 3.08 (q, J ~ 7.4 Hz, 2H), 4.25 (q, J = 7 Hz, 2H), 4.43 

(d, J « 6.2 Hz, 2H), 4.59 (brs, 1H), 7.10 (d, J = 1.4 Hz, 1H), 7.19 (dd, J « 8, 1.6 Hz, 1H), 

7.66 (d, J = 8 Hz, 1H), 7,93 (s, 1H), 8,62 (s, 1H), 8.77 (s, 1H). 
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Example 25: -{5-{3-chloro-4-cyanophenyl)pyridin-3-yl)~2-
methylpropyljethanesulfotiamfde: 

H 

(Genera! Grignard addition reaction procedure): a mixture of 2-Chloro-4-(5~formyl-
pyridin~3-y!}~benzonitrite (0,243 g, 1 mmol), titansum(IV) isopropoxide (0,586 mi, 2,000 
mmol), ethanesuifonamid© (0.109 g, 1,000 mmof) in Toluene (20 ml) was heated to 
reflux for 4 hr. After concentration, the residue was dissolved in THF (15 mL) and cooled 
to -40 °C. A solution of isopropeny[magnesium bromide (1,500 mL, 3.000 mmol) was 
added dropwise and the resulting mixture was slowly warmed up to -20 °C and stirred at 
this temperature for 4 hr. After quenched by NH4CI solution, filtration, extraction with 
CH2CI2, the solution was dried over Na2S04, and concentrated, the residue was purified 
by flash column (MeOH~CH2CI2. v/v, 1 %-3%) and yielded a yellow solid (90 mg), 
Enantiomers were separated by 40% EtOH 80% heptane on a Chiraipak iA column. First 
peak 14 min (enantiomer 1), second peak 20 min (enantiomer 2). ESI-MS m/z: 378,1 
[M+Hf, 1H NMR (400 MHz, CDCI3): 8 0.93 (d, J - 8,7 Hz, 3H), 1.06 (d, J « 6.7 Hz, 3H), 
1.21 (t, J « 8,0 Hz, 3H)„ 2.04-2.11 (m, 1H), 2.76-2.91 (m, 2H), 4.38 (t, J = 7.4 Hz, 1H), 
4.90 (d, J « 7,8 Hz, 1H), 7.58 (d, J ~ 8.2 Hz, 1H), 7.72 (s, 1H), 7.77 (s, 1H), 7.78 (d, J = 
8.2 Hz, 1H), 8.61 (s, 1H), 8,77 (s, 1H). 

The following compounds were synthesized in similar manner: 
Example 26: N-(1~(5-{4-cyano-3-m»thoxyphenyl)pyridin-3« 
yS)ethyl)ethanesuifonamfde: 
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The general Grignard addition reaction procedure described in Example 25 was used 

here. Two enantiomers were separated by Chirai HPLC (Chiraipak fA column, MeOH 

20% in SFC. Row 40, Pressure 20.00) enantiomer-1: t1 - 1,47 min, enantiomer-2: t2 -

2.13 min, HRMS 345.11623 for M+, C17H1SN303S requires 345.11471. ESI-MS m/z: 

346,0 [M+Hf, 1H NMR (400 MHz, CDCI3): 8 ppm 1.25 (t, J ~ 7.29 Hz, 3H), 1.58 (d, J « 

6,76 Hz, 3H), 2.77-2.88 <m, 2H), 3,96 (s, 3H), 4,58 (d, J = 5.04 Hz, 1H), 4.71-4.75 (m, 

1H), 7,06 (s, 1H), 7.14 (d, J = 8 Hz Hz, 1H), 7.6 (d, J ̂  8 Hz, 1H), 7.80 (s, 1H). 8.61 (s, 

1H), 8.71 (s, 1H), 

Example 27: N-(1 »(5-(3-*chioro-4-cyanophenyl)pyridin-3-yi)ethyl}ethanesuiforsamide 

The general Grignard addition reaction procedure described in Example 25 was used 

here. Two enantiomers were separated by Chirai HPLC (chiraipak IA~H column, MeOH 

20% in SFC, Flow 80, Pressure 130) to enantiomer-1; t1 = 5 min, enantiomer-2: t2 = 10 

min. ESI-MS m/z 349.9 [M+H]+, 1H NMR (400 MHz, CDCI3): 5 1.46 (t, J = 8 Hz, 3H), 

1,79 (d, J = 8 Hz, 3H), 2,95-3,10 (m, 2H), 4.65-4.70 (m, 1H), 4.90-5.00 <m, 1H), 7.74 (d, 

j « 8 Hz, 1H), 7.88 (s, 1H), 7.94 (d, J - 8 Hz. 1H), 8.00 (s, 1H), 8.85 (s, 1H), 8.92 (S, 1H). 

Example 28: N-(1-(S^3~chloro-4-cyanopher}yt)pyndin~3~y!)byty!)ethanesulfonamide 

The general Grignard addition reaction procedure described in Example 25 was used 

here. Two enantiomers were separated by Chirai HPLC (ChiralpaK !A-H column, 

heptane-Ethanoi, v/v, 60 : 40). enantiomer-1; t1 ™ 10 min, enantiomer-2: t2 ~ 16.9 min. 

ESI-MS m/z: 378.2 [M+Hf, 1H NMR (400 MHz, MeOD): S 0.99 (m, 3H), 1,17 (m, 3H), 

1.29-1.52 (m, 2H), 1.73-1.91 (m, 2H), 2.79-2.99 (m, 2H), 4.56 (m, 1H), 7.82 (dd, J » 1.6, 

8 Hz, 1H), 7.94 (d, J ~ 8 Hz, 1H), 8,01 (d, J ~ 1.3 Hz, 1H), 8.62 (s, 1H), 8,80 {d, J ~ 2 Hz, 

1H). 
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Example 29: N-({5-{3-chloro-4-cyanophenyl)pyridsn--3-
yl)(cyclopropy!)methy!}ethari0sulfonamsde: 

Step 1 (Method 1): Synthesis of N-{{5-(3-chloro-4-cyanophenyl)pyridin-3-
yl)(cyelopropyi}meihyS)ethanesulf0riamide 

1) BSO;NH,. Ti(0'Pr)4 NC.. 

c, - J . 

Titanium(IV) isopropoxide (0.365 mL, 1.245 mmol) was added to a mixture of 2-chloro-4-
(5-formy!pyridin-3-y!)ber!Zon!trile (as prepared in Example 23, step 1; 0.151 g, 0.622 
mmol), ethanesulfonamide (0.085 g, 0,778 mmol) in toluene (10 mL) at room 
temperature. The resulting mixture was heated to reflux for 4 h, After concentration, the 
residue was dissolved in THF (5 mL), and cooled to - 40 °C. Cyclopropylmagnesium 
bromide (3,73 mL, 1.867 mmol) was added dropwise, and the resulting mixture was 
slowly warmed up to room temperature and stirred overnight. After quenching by 
saturated NH4CI solution, the residue was purified by flash column (ethyl acetate -
heptane, v/v, 4Q%-60%) yielded a slightly yellow solid. 

Step 1 (Method 2): Synthesis of N-((5-bromopyridin"3-
yi)(cyclopropyl)methyl)ethanesulfonarnide 

1) EtSOjNHj, Ti.(0'Pr)4 V 
o,- ^ PHD 2)c-PrMQ8f ! O^-vO BIYV — y v H 1 

A mixture of 5 -brorn o n i cot in a id eh yde (372 mg, 2 mmol), ethanesulfonamide (273 mg, 
2.500 mmol) and titanium( IV) isopropoxide (1172 pi, 4.00 mmol) in toluene (20 mL) was 
heated to reflux for 2 h. After concentration, the residue was dissolved in THF (25 mL) 
and cooled to -40 °C. A solution of cyclopropylmagnesium bromide (10 mL, 5,00 mmol) 
was added dropwise and the resulting mixture was slowly warmed up to -20 °C and 
stirred at this temperature for 4 It, After quenching by saturated NH4Ci solution, filtration, 
extraction with CH2CI2) the solution was dried over Na2S04, and concentrated. The 
residue was purified by flash column (ethyi acetate / heptane, v/v, 10%-35%) and yielded 

the title product as oil (430 mg). 1H NMR (400 MHz, CDCi3): 8 0.2-0.3 (m, 1H), 0.4-0.5 
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(m, 1H), 0.5-0.6 (m, 1H), 0.8-0.7 <m, 1H), 1.0-1.1 (m, 1H), 1.1-1.2 (m, 3H), 2.55-2.75 (m, 

2H), 3.8-3.7 (m, 1H), 4.51 (brd, J = 4.8 Hz, 1H), 7.73 (s, 1H), 8,42 (s, 1H), 8.51 (s. 1H). 

Step 2 (Method 2): Synthesis of N-((5-{3-chioro-4-cyanophenyi)pyridin-3-

yl){cyefopropyl)meihyl)ethanesulfonamide 
ci 

A mixture of N-((5-bromopyridin-3-y!)(cyclopropyl)methyl)ethane$ulfonamide (5 g, 15.68 

mmol), 2-chlofo-4-{4>415,5-tetramethyl-1,3,2-dioxaboroian-2-yl)benzon!trile (as prepared 

in Example 1, step 1; 4.13 g, 15.66 mmol), sodium carbonate (15.66 ml, 31.3 mmoi) and 

PdC!2(dppf),CH2CI2 adduct {0.320 g, 0.392 mmof) in DMF (100 ml) was heated .to 100 

°C for 25 min. After concentration, the residue was dissolved into CH2Cl2 and filtered 

through a pad of Na2SO,,. The solution was absorbed into celite and concentrated. The 

residue was purified by flash column (ethyl acetate / heptane, 3O%-5O%~80%, v/v) and 

yielded the title compound as a colorless solid (5.0g). Chirai separation by chirai HPLC 

(Chiraipak AD-H using Supercrtiica! fluid chromatography. 25% Methanol at 65 grams 

per minute with supercritical C02) afforded enantiomer 1 (S)-N-{(5-{3-chioro-4-

cyanopheny!)pyridin-3-yi) (cyclopropyi) methyl)ethanesulfonamide {retention time ~ 3 

min), and enantiomer 2 {R}-N-((5-(3-chloro-4-cyanophenyl)pyridin-3-

y!)(cyc!opropyi)methyl}ethanesuifonani!de (retention time = 4 min). ESI-MS m/z: 376.2 

[M+H3+, !H NMR {400 MHz, CDC!3): 5 0.37-0.40 (m, 1H), 0,51-0.55 {m, 1H), 0,57-0,68 

(m, 1H), 0.70-0,77 (m, 1H), 1.15-1.27 (mt 3H), 2.70-2.88 (m, 2H), 3.85 {dd, J = 5 Hz, 9 

Hz, 1H), 4.68 (d, J = 5 Hz, 1H), 7.53 {dd, J - 1.5 Hz, 8 Hz, 1H), 7.67 (d, J « 1,5 Hz, 1H), 

7.73 (d, J - 8Hz, 1H), 7,80 (t, J = 2 Hz, 1H), 8.67 (d, J = 2 Hz, 1H), 8.72 (ds J = 2 Hz, 

1H). 

Example 30: N-((5-(3-chloro-4-eyanopheny!)pyridm-3-

ylKcyclopropyl)methyi)methanesulfonam8de: 



WO 2010/130796 PCT/EP2010/056572 

-79-

v 

Titanium isopropoxide <1.16 ml, 3.96 mmol) was added to a mixture of 2-Chforo-4-(5-
formyl~pyridtn-3~yl)~ber>zonitrile (480 mg, 1.98 mmol) and methanesuifonamide (188 mg, 
1.98 mmof) in toluene (15 mL) at room temperature. The resulting mixture was refluxed 
for 2h. After concentration, the residue was dissolved in THF (10 mL) and cooled to -40 
6C. A solution of c-PrMgBr (0.5 M in THF, 11,9mL, 5.93 mrnoi) was added dropwise and 
the resulting mixture was stirred at -38 X for 1h, The reaction was quenched by addition 
of saturated NH^CS solution. The resulting mixture was filtered, and the organic layer was 
separated. After concentration, the residue was purified by flash column (MeGH-CH2Ck 
v/v, 0-3%) to give N-{(5-(3-chSorQ~4-Gyanophenyl)pyfidin-3-
yl)(cyc]opropyl)methyi)methanesulfonarnide (351 mg, 49%); ESI-MS m/z: 362 [M+1f, 
WMR (MeOD, 400 MHz) 5 8.83 (d, J~ 2.0 Hz, 1H), 8.69 (d, > 2,0 Hz, 1H), 8.24 (t, 
2,0 Hz, 1H)t 7.93 (4H, s), 3.96 (d, J= 9,2 Hz, 1H), 3.06-2.93 (m, 2H), 1.35-130 (m, 1H), 
1.30 (t, 7.2 Hz, 1H), 0.81-0,76 (m, 1H), 0,67-0,61 (m, 2H), 0.54-0,49 (m, 1H), 
Enaiiiiomers were separated by chirai HPLC {Chiraipak IA-H column, EtOH/Heptane, 
v/v, 60/40) to enantiomer 1(1st peak, t ~ 12.46 min), enantiomer 2 (2nd peak, t - 17.09 
min). 

Example 31: N-((5-(4-cyano»3-methoxyphenyS)pyr!din-3-
yl){cyciopropyi)methyi)ethanesulforiamide; 

The general Grignard addition reaction procedure described in Example 25 was used 
here. Enantiomers were separated by chirai HPLC (Chiraipak AD-H using Supercritical 
fluid chromatography 15% MeOH:! PA (1:1). ESS-MS m/z: 372,2 [M+H]\ 1H NMR (400 

MHz, CDCls): 5 0.3-0,8 {m, 4H), 1,20 {m, 1H}, 1,24 (t J = 7 Hz, 3H), 2.72-2.86 (m, 2H), 
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3.86 (m, 1H), 3.98 (s, 3H), 4.73 {brS, 1H), 7.06 (s. 1H), 7.15 (dd, J - 7.8 Hz, 1H), 7.80 (d, 
J = 7.8 Hz, 1H), 7,80 (s, 1H), 8.64 (s, IN), 8.72 (s, 1H). 

Exam pie 32: N-((S-{4-cyana~2~meth©xyph©nyi)pyndin-3-
y!){cyclopropyl}methy!)ethanesuifonamjde: 

A mixture of 4-bromo-3-methoxy~benzonitnle (400mg, 188mmoi), 5-(4,4,5,5-tetramethyl-
[1,3,2]dioxaboroian-2-yS)-pyr(dine-3-oarbaldehyde {440 mg, 1.88 mmol), PdC^PPh-i);? 
(108mg, 0,15mmo!) and Na2C03 (2M in water, 1.88ml, 3.77m.mol) in 1,4-dioxane {8 ml) 
was heated at 100°C for 1.5h. After concentration in vacuo, the resulting residue was 
purified by flash column to give the title compound {449 mg, 100%) as white solid; ESI-
MS m/z: 239 [M-Mf. 

Step 2; N-{{5-{4-cyano-2-methoxyphenyl)pyridin-3-yl){cyclopropyl)methyl) 
ethanesulfonamide 

H 

Step 1: Synthesis of 4-(5-Formyl"pyridin-3-yl)~3~methoxy-beriZonitnfe 
n 

N 

O 1} EtSOjNHj, TifOiPr^ 
25 c-PrMgBr 
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Titanium isopropoxide (11ml, 3.77mmoi) was added to a mixture of 4-(5~forrnyS~pyridin~ 
3-yi)-3-methoxy-benzonitrile (449mg, ISSmmol) and ethanesulfonamide (228mg, 
2.07mmol) in toiuene (10ml) at room temperature. The resulting mixture was heated to 
reflux for 2h. After concentration, the residue was dissolved in THF (7mL) and a solution 
of c-PrMgBr (0,5 M in THF, 18.8mL, 9.42mmoi) was added dropwise at ~40°C. The 
resulting mixture was stirred at -36°C for 1 h. Saturated NH4CI solution was added to the 
reaction mixture. The resulting mixture was diluted with ethyl acetate and brine and 
subsequently filtered. The organic layer was separated and concentrated. The residue 
was purified by flash column (EtOAc/Heptane-0-60%) to give the title compound (182 
mg, 26% yield); ESI-MS mlz: 372 [M+1]; 'H-NMR (MeOD, 400 MHz) 5 8.69 (1H, d, J-
2.0Hz), 8.57 (1H, d, J« 2.0Hz). 8.07 (1H, t, J= 2.0Hz), 7.54 (1H, d, > 7.8Hz), 7,49 {1H, 
s), 7.45 (1H, d, J= 7,6Hz), 7.42 (1H, d, J= 8.4Hz), 3.89 (3H, s), 3.88 (1H, d, J= 9.2Hz), 
3.01-2.88 (2H, m), 1.30-1,25 (1H, m), 1.25 (1H, t, J~ 7,2Hz), 0,77-0.70 (1H, m), 0.64-
0.54 (2H, m), 0.48-0.42 (1H, m) 
Enantiomers were separated by chirai HPLC (Chiraipak AD-H column, BOH/Heptane, 
v/v, 50/50) to the enantiomer 1 {R)-N-{(5-(4-cyano-2-methoxyphenyl)pyridin~3-
yl){cyclopropy!)methy!)ethanesuifonamide {retention time = 11.38min) and the 
enantiomer 2 {S)-N-({5-{4-cyano-2-methoxypheny!)pyrfdln-3-
yi){cyclopropyl)methyi)ethanesulfonamide (retention time ~ 16,62min). 

Example 33: N-((S-44»cyano-3-ffiioro|3henyJ)pyridin-3-
yS)(cycJopropyl)methyl)ethanesylfonam«de: 

Step 1: Synthesis of 2-Fiuoro-4-(5-fomiyl-pyridin-3-yl)-benzonitrile 

Br 
o 

Pd(myzcf,; Nasco3 o 

A mixture of 4-cyano-3~fluorophenyiboronic acid (0.495 g, 3 mmol), 5~ 
bromonicotinaldehyde (0.558 g, 3.00 mmol), sodium carbonate (2M in water, 3.00 mL, 
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8.00 mmoi), bis(triphenyJphospNne)pai!adium(ll) chloride (0,053 g, 0.075 mmoi) in DMF 

(10 ml) was heated to 95 °C for 3 h. After concentration, the residue was dissolved into 

GH2Gla-MeOH and mixed with siisca gel and concentrated. After flash column (MeOH-

CH2CI3> V/V, 0.5% -1%) yielded a colorless solid (170 mg) ESI-MS m/z; 227 

Step 2: Synthesis of N-{(5-{4-cyano-3-fluorophenyl)pyndin-3-yi}(cyclopropyi)-

methyl)ethanesulfonamide 

Titanium isopropoxide (0.98ml, 3.30mmoi) was added to a mixture of 2-fluoro~4-(5-

fomiyl-pyridin-3-yl)-henzonitnSe (380mg, ISSmmol) and ethanesuifonamide (183mg, 

168irtmoi) in toluene {14mL) at RT. The resulting mixture was heated to reflux for 2h. 

After concentration, the residue was dissolved in THF (10mL) and a solution of c-PrMgBr 

(0.5 M in THF, 18.8mL, 8.40mmol) was added dropwise at -40°C, and the resulting 

mixture was stirred at -36°C for 1h, Saturated NH4CI solution was added to the reaction 

mixture. The resulting mixture was diluted with ethyl acetate and brine, and subsequently 

filtered. The organic layer was separated to concentrate and purified by flash column 

(1 Q%MeQB/DCM-0-30%) to give the title compound (185 mg, 30%); ESI-MS m/z; 360 

[M+1f, 'HNMR (MeOD, 400 MHz) 6 ppm 8.85 (1H, d, J~ 2,0 Hz), 8.72 <1Hr d, J- 2.0Hz), 

8.25 (1H, t, 2.0Hz), 7.94 (1H, dt 8.0Hz), 7,82-7.77 (2H, m), 3.95 (1H, d, 9.2Hz), 

3,89 (3H, s), 3,07-2.96 (2H, mj, 1.34-129 (1H, m), 131 (1H, t, J* 7.2Hz), 0.81-0.76 (1H, 

m)( 0,87-0.62 (2H, m), 0.55-0.51 {1H, m) 

Enantiomers were separated by chirai HPLC (Chiraipak IA-H, EtOH/Heptane, v/v, 70/30) 

to enantiomer-1 (S)-N-((5-(4-cyano-3-fluoropheny!)pyridin-3~ 

yi)(cyclopropyl)methyl)ethanesuifonamide (retention time = 10.51 min), and the 

enantiomer-2 (R)-N"((5-(4-cyano-3-fluorophenyl)pyridin-3-

yl)(cyoiopropyl)methyl}ethanesulfonam!de (retention time = 18.59min). 

Example 34: N-((5-(4-cyano-2«fluorophenyi)pyridin-3-

yf)(cyclopr0py!)metfiy?}ethanesulfonam!de: 
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F 

H 

Step 1: Synthesis of N~({5~bromopyridin-3~y!){cyclopropyl)methyl)eUiane~ sulfonamide 

A mixture of 5-bromonicotinaidehyde (18S0 g, 10 mmoi)tethanesu!fonamide {1.091 g, 
10.00 mmol) and titanium(IV) isopropoxide {5,86 ml, 20.00 mmol) in Toluene (20 mL) 
was heated to reflux for 2 h. After concentration, the residue was dissolved in THF (25 
mL) and cooled to -40 °C. A solution of cycSopropyimagnesium bromide {50.0 mL, 25.00 
mmoi) was added dropwise and the resulting mixture was slowly warmed up to -20 °C 
and stirred at this temperature for 4 h, After quenching with a NH4Cl solution, filtration 
and extraction with CH^Cfe, the solution was dried over Na2S04, filtered and 
concentrated to give a residue which was purified by flash column (ethyl acetate / 
heptane, v/v, 10%-35%) to yield the title: compound {1,5 g). 1H NMR (400 MHz, CDCI3): 6 
0,2-0.3 (m, 1H). 0.4-0.5 (m, 1H), 0,5-0,6 (m, 1H), 0.6-0.7 (m, 1H), 1.0-1.1 (m, IN), 1.1-
1.2 (m, 3H), 2.55-2.75 (m, 2H), 3.8-3.7 (m, 1H), 4.51 (brd, J « 4.8 Hz, 1H), 7.73 {s, 1H), 
8.42(5, TH),8.51 {s, 1HJ. 

Step 2: Synthesis of N-({5-{4-cyano-2-ftuorophenyi)pyridin~3~yl){cyclopropyl)methyi) 
ethanesulfonamide 

N 

{General Suzuki reaction procedure 2) A mixture of 3~Fiuoro-4-(4,4,5,54etramethyl~ 
|1,3,2]dioxaborolan-2-yl)-benzonitr1ie {333 mg, 1.35 mmoi), N-({5-bromopyridin-3-
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yt)(cyclQpropyl)methyl) ethanesulfonamide (430 mg, 1.35 mmol), PdCl2(PPh3)2 (77 mg, 

0.10 mmol) and Na2C03 (2M in water, 1.35 ml, 2.7Q mmol) in DMF{8 mL) heated at 

100°C under N2 for 2h, The solvent was removed in vacuo, and the residue was purified 

by flash column (BOAc/Heptane, v/v, 0-50%) to give the title compound (270 mg, 56% 

yield); ESI-MS mfz: 360 (M+1]\ 1HNMR {MeOD, 400 MHz) 5 8.72 (1H, d, > 2.0Hz), 

8.71 (1H, d, J~ 2.0Hz), 8.17 (1H, bs), 7.83-7,75 (3H, m), 3.95 <1H, d, J= 8.8Hz), 3.52 

(3H, s), 3.05-2.92 (2H, m), 1.32-128 (1H, m), 130 (1H, t, > 7.2Hz), 0.80-0.76 (1H, m), 

0.67-0,61 (2M, m), 0.52-0.48 (1H, m), Enantiomers were separated by chirai HPLC 

(Chiraipak AS-H, EtOH/Heptane, v/v, 30/70) to the first peak {enantiomer 1,1- 9,68min), 

and the second peak (enantiomer 2, t ~ 13.68min). 

Example 35: N^{543<hl©r©-4-cyan©phenyl)fjyridm-3-

yi)(cyclopentyOmethyl)ethanesulfonamsde: 

N 

Step 1: Synthesis of N-((5-bromopyridfn-3-yl)(cyclopentyl)methyl) ethanesulfonamide 

A mixture of 5-bromonicotinaldehyde (930 mg, 5 mmol),ethanesulfonamide {546 mg, 

5.00 mmol) and titanium (IV) isopropoxide (2930 pi, 10,00 mmol) in toluene {20 mL) was 

heated to reflux for 4 h. After concentration, the residue was dissolved in THF (25 mL) 

and cooled to -40 QC. A solution of cyciopentyimagnesium bromide (2M in THF, 6.25 

mL, 12.5 mmol) was added dropwise and the resulting mixture was slowly warmed up to 

0 °C over 4 h. The reaction was quenched with a saturated NH4CI solution. The mixture 

was filtered, separated, and extracted with CH2Ck The organic pahse was dried over 

Na2SG4, filtered and concentrated, and the residue was purified by flash column (ethyl 

acetate / heptane, v/v, 10%-30%) to give a yellow oil (480 mg). ESI-MS mfz: 348.9 

[M+i]+; 1H NMR (400 MHz, CDCI3): 5 1,13-1.80 (m, 7H), 1,26 (t, J « 7.4 Hz, 3H), 1.97-
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2.05 (m, 1H), 2.20-2.29 (m, 1H), 2.67-2.92 (m, 2H), 4.27 (t, J « 8.8 Hz, 1H), 5.59 (brs, 

1H), 7.87 (s, 1H), 8,56 (s, 1H), 8.68 (s, 1H). 

Step 2; Synthesis of N-({5-{3-chloro-4-cyartophenyS)pyridin-3-y!){cyclopentyt)tnethy!) 

ethanesulfonamide 

A mature of 2-chloro-4-(4,4,5,5-tetramethyf-[1,3,2]dioxaborolan-2-yl)-benzonitrfle (205 

mg, 0.77 mmol), N-({5-bromopyrid!r!-3-yl)(cyclopentyi)meihy!}ethane-suifonamide (270 

mg, 0.77 mmoi), PdCf2(PPh3)2 .{45mg, 0.06mmo!) and Na2COg (2 M in water, 0.97 mLs 

1.94 mmoi) in DMF{4 mL) was heated at 100°C for 2h, The solvent was removed in 

vacuo. The residue was dissolved in DCM and filtered. The DCM layer was concentrated 

and purified by flash column (EtOAc/Heptane, v/v, 0-50%) to give the title compound 

(104 mg, 33%); ESI-MS m/z: 404 [M-Mf; 1HNMR (MeOD, 400 MHz) 5 8.80 (1H, d, 

2.0Hz), 8.61 (1H, d, J= 2,0Hz), 8.15 (1H, t J- 2.0Hz), 8.01 (1H, d,.J* 1.6Hz), 7.94 (1H, 

d, 8.0Hz), 7.82 (1H, dd, > 8.0,1.6Hz), 4,29 (IN, d, J= 10Hz), 2.92-2,72 (2H, m), 

2,34-2.27 (1H, m), 2.03-1.97 (1H, m), 1.77-1.53 (6H, m), 1.38-1.28 (1H, m), 1.15 (1H, t, 
J= 7.2Hz). 

Example 36: N-f(5-|3-ch!oro-4-cyariophenyi)pyridin-3~ 

ylHcyclopropy!)methyl)proparre-2-sulfonamide 

Step 1: synthesis of N-((5-bromopyridin-3-yl)(cyclO{WOpyl)methyl)propane-2-sutfonamide 
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p 1) j-PrSOjNMj, Tl(O)Pr), 
2} c-PfSflgBf 8r 1 

A mixture of 5-bromonicotinaldehyde (0.930 g, 5 mmol),propane-2-sulfonamide (0.616 g, 
5.00 mmoi) and tstanium(IV) isopropoxide (2.93 ml, 10.00 mmof) in toluene (20 ml) was 
heated to reflux for 4 h. After concentration, the residue was dissolved in THF (25 ml) 
and cooled to -40 °C, A solution of cycSopropyimagnesium bromide (25 mL, 12.50 mmol) 
was added dropwise and the resulting mixture was slowly warmed up to 0 °C over 4 h. 
After quenching with a NH4CI solution, filtration and extraction with CH2CI2, the organic 
phase was dried over Na2S04t filtered and concentrated, to give a residue which was 
purified by flash column (ethyl acetate / heptane, v/v, 1 0%-35%) and to give a yellow 
solid (1.1 g). ESI-MS m/z: 335.0 [M+1]\ 

Step 2: Synthesis of N-((5-(3-chloro~4~cyanopheny!)pyridin-3-yl)(cycSopropyl)methyi)-
propane~2~sulfonamide 

A mixture of 2-chion>4-(4,4,5,54etramethyl-[1>3,2]dio;<aboro!an-2-yS)-benzonitrile (198 
mg, 0.75 mmoi), N-({5-bromopyridin-3-yl)(cyc!opropyl)methy!)propane-2-suSfonamide 
(250 mg, 0,75 mmol), PdCi2(PPh3)2 {43 mg, 0.06 mmoi) and Na2C03 (2 M in water, 0.94 
mL, 1.88 mmol) in DMF{6 mL) was heated at 100*0 for 2h. After concentration, the 
resulting residue was dissolved in DCM and'filtered. The filtrates were concentrated and 
purified by flash column (EtOAc/Heptane, v/v, 0-40%) to give the title compound {195 
mg, 67%); ESI-MS m/z: 390 [M+1f; 1H-NMR (MeOD, 400 MHz) 5 8.84 (1H, s), 8.71 {1H: 

s), 8.25 (1H, s), 8.05 (IN, bs), 7.98 (1H, d, J= 8.0Hz), 7 86 (1H, d, J~ 8.0Hz), 3,97 (1H, 
d, 9.2Hz), 3.18-3.09 (1H, m), 1,37-1,33 (1H, m), 1.36 (3H, d, J= 7.2Hz), 1.29 (3H, d, 
J= 7.2Hz), 0.81-0.76 (1H, m), 0.66-0.63 {2H, m). 0.53-0,48 (1H, m); Enantiomers were 
separated by chirai HPLC {ChiralPak IA-H, EtOH/Heptane, v/v, 60/40) to give the first 
peak {enantiomer 1, t ~ 10.11 min) and the second peak (enantiomer 2, t = 12.95min), 
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Exampte 37: N-{cyclopropyl(5-{2-methoxyphenyl}pyridin-3-

y!)rnethy!)ethanesu!fonarriide: 

A mixture of 3-methoxyphenylboronic acid {48 mg, 0.31 mmol), N-{{5-bromopyridin~3-

yl}(cyciopropy!)meihyi} ethanesulfonamide (100 mg, 0.31 mmoi), PdCI2(PPh3)2 (18 mg, 

0.02 mmol) and Na2C03 (2 M in water, 0.39 mL, 0.78 mmoi) in DMF(2 mL) was heated 

at 1.00X for 2h. After concentration, the resulting residue was dissolved in DCM and 

filtered, The filtrates were concentrated and purified by flash column {EtOAc/Heptane, 

v/v, 0-40%) to give the title compound (38 mg, 35%); ESS-MS m/z: 347 [M+lf, 

(MeOD, 400 MHz) 6 8.7S (1H, bs), 8.81 {1H, bs), 8.17 (1H, bs), 7.48 (1H, t, J= 8.0Hz), 

7.27 (1H, dd, B.O, 2.4Hz), 7.24 (1H, t, -J* 2.4Hz),- 7.08 (1H, dd, j~ 8.0, 2.4Hz), 3,94 

(1H, d, J« 9.2Hz), 3.91 (3H, S), 3.03-2.89 (2H, m), 1,35-1.29 (1H, m), 1.29 (3H, t, 

7,2Hz), 0.81-0.75 (1H, m), 0.676-0.60 (2H, m), 0.53-0.48 (1H, m) 

Example 38: N-((5»{2-chJorophetsyl)pyridm-3-

ylKcyclopropy^methyS)ethanesu!lonamide: 

o o 
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cs 

A mixture of 2-chSorophenylboronic acid (24 mg, 0,16 mmol), N~({5-bromopyridsrt-3-
y!)(eye So propyl) m ethyl) ethanesulfonamide (50 mg, 0.16 mmol), PdCI2(PPh:i)2 (9 mg, 0.01 
mmol) and Na2C03 (2 M in water, 0.16 mL, 0.32 mmol) in DMF(1,5 mL) was heated at 
100"C for 2h. After concentration, the residue was dissolved in DCM and filtered. The 
filtrates were concentrated and purified by flash column (EtOAc/Heptane, v/v, 0-40%) to 
give the title compound (12 mg, 23%); ESI-MS m/z: 351 p+i]*, 'H-WMR (MeOD, 400 
MHz) 5 8.65 (1H, d, J= 2.0Hz), 8.55 (1H, d, -2.0Hz), 8.04 (1.H, t, J= 2.0Hz), 7,61-7:58 
(1H, m), 7.48-7.44 (3H, m), 4.29 (1H, d, J- 8.8Hz), 3.02-2,89 (2H, m), 1.34-1.28 (1H, m), 
1.28 OH t, J= 7.2Hz), 0.80-0.75 (1H, m), 0.67-0,60 (2H, m), 0.51-0.47 (1H, m) 

Example 39: N-({5~{4~cyanQpfoenyi)pyridin~3~ 
yS)(cyclopropyS)methyl)sthar5esuifonamide 

A mixture of 4-cyanophenylboronic acid {735 mg, 5.00 mmoi). 5-bromonicotinaldehyde 
(930 mg, 5.000 mmol), sodium carbonate (5000 pi, 10.00 mmol), 
bis(tnphenylphosphine)paliadium{ll) chloride (88 mg, 0.125 mmol) in DMF (15 mL, dry) 
was heated to 120 °C for 3 h. After concentration, the residue was dissolved into 
CHaCla-MeOH, mixed with silica geJ and concentrated. Purification by flash column 

N 

N 

Step 1: synthesis of 4-(5-formylpyridin-3-yl)benzonitrile 
o 

N 

N 
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(MeOH~CH2Ci2l v/v, 0% -1 %) yielded 4-(5-formylpyndin-3-yl)benzonitrile as colorless 

solid (550 mg) 'H NMR (400 MHz, CDCIa): 5 7,55 (d, J * 8.57 Hz, 2H), 7.82 (d, J = 8.57 

Hz, 2H), 8.36 (s, 1H), 9.08 (d, J = 2 Hz, 1H), 9.12 (d, J = 2 Hz, 1H), 10.21 {$, 1H). 

Step 2; Synthesis of N-((5-(4-cyanophenyl)pyridin-3-

yl)(cyclopropy!)methyl)ethariesulfonamsde 

Titanium isopropoxide (0.70 mL, 2.40 mmol) was added to a mixture of 4-(5-formyl-

pyridin-3-yl)-benzonitrile (250 mg, 1,20 mmoi) and ethanesulfonamide (144 mg, 1.32 

mrnol) in toiuene (10 mL) at room temperature. The resulting mixture was heated to 

reflux for 2h. After concentration, the residue was dissolved in THF (lOmL) and cooled to 

-40°C. c-PrMgBr (0.5 M in THF, 12.0 mL, 6.00 mmoi) was added dropwise and the 

resulting mixture was stirred at -SSX for 1 h. Saturated NH-C! solution was then added to 

the reaction mixture. The resulting solution was diluted with ethyl acetate and brine. The 

mixture was filtered and the organic layer was separated. After concentration, the 

residue was purified by flash column {MeOH/DGM, v/v, 0-3%) to give N-({5-(4-

cyanophenyl)pyridin~3~y))(cyc!opropyI)meihyl)ethanesutfonamide (210 mg, 51%); ESI-

MS m/z: 342 [M+1f» (MeOD, 400 MHz) d 8.83 (d, J~ 2,0Hz, 1H), 8.69 (d, 

2.0Hz, 1H), 8.24 (t, J* 2.0Hz, 1H), 7,92 (s, 4H), 3,96 (d, J= 9.2Hz, 1H), 3.06-2.93 (m, 

2H), 1,35-1,31 (m, 1H), 1,31 (t, J* 7.2Hz, 3H), 0,81-0.76 (m, 1H), 0.67-0.61 (m, 2H), 

0.54-0.49 (m, 1H); enantiomers were separated by chirai HPLC (Chiraipak fA-H, 

EtOH/Heptane, v/v, 70/30) to the first peak (enantiomer 1, t — 10.20 min) and the second 

peak (enantiomer 2, t ~ 15.99 min). 

Example 40: N-(2-{5~(3~cbl0ro~4~cyan0pheriy!)pyridm~3~yl}pr0pan~2~ 

y!)ethanesuifonamide 

O 1) EtSOjNHj, Ti(OiPf}4 

2) c-PffkSgBr 

N 
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Step 1; synthesis of N-{2~{5-bromopyridin-3-yl)propan-2-yl)ethanesuifonamide 

n 
Q<-

A mixture of 1~(5-bromo-pyridin-3-yl)-ethanone (200 mg, 1000 mmol), 

ethanesuifonamide (136 mg, 1,250 mmol} and titanium(lV) isopropoxide (588 pL, 2.0 

mmoi) in toiuene {20 ml) was heated to reflux for 8 h. After concentration, the residue 

was dissolved in THF (5 mL), A solution of metbylmagnesium bromide (1000 pi, 3.00 

mmol) was added dropwise at - 50 °C. The resulting mixture was slowly warmed up to 

room temperature over a course of 2 h. The mixture was stirred at this temperature 

overnight and quenched with NK,CI solution. After filtration, wash with CH2Cb and 

concentration, the residue was purified by flash column (Ethyl acetate / heptane, v/v, 

10% to 50%) and yielded a yellow oil (35 mg). ESi-MS mh: 309.1 Retention time 

-1.22 min. 'H NMR (400 MHz, CDCI3): § 1.43 (t, J ~ 7.4 Hz, 3H), 1.84 {s, 6H), 2.98 {q, J 

- 7,4 Hz, 2H), 5.07 (brs, 1H), 8.04 (s, 1H), 8.66 (s, 1H), 8,77 (S, 1H). 

Step 2: Synthesis of N-{2-(5-(3-chioro-4-cyanophenyl)pyridin-3-yl)propan~2-

yi)ethanesu]fonamide 

A mixture of N-(2-(5-bromopyridin-3-yi)propan-2-yl)ethanesulfonamide (30 mg, 0.098 

mmol), 2-chioro-4-(4,4,5,5-tetramethyl-1,3,2-diOxaborolan-2-y!)benzonitrile (27,0 mg, 

0.103 mmol), PdCI2(dppf).CH2CI2 adduct (1994 mg, 2.441 pmol) and sodium carbonate 

(98 Mi 0,195 mmol) in DMF (10 mL) was heated to 100 °C overnight. After 

concentration, the residue was purified by column (MeOH-CH2CI2, v/v, 10-20%) yielded 

the title compound as oil (1mg), ESI-MS m/z: [M+1f 364,0, Retention time ™ 140 min. 
1H NMR (400 MHz, CDCI3): 5 1.31 (t, J =^7.37 Hz, 3H), 1,76 (s, 6H), 2.88-2.91 (m, 2H), 

4.54 (brs, 1H), 7.52 (dd, J -1.7, 8 Hz, 1H), 7.67 {d, J =1,6 Hz, 1H), 7,72 (d, J = 8 Hz, 

1H), 7.95 (t, J « 2.2 Hz, 1H), 8.67 (d, J - 2,2 Hz, 1H), 8.76 (d, J -2.2 Hz, 1H). 

Br 

Example 41-53: 
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General procedure for the Suzuki coupling reaction between N-{(5-bromopyridin-3-
yf)(cyciopropy3)meihyl) ethanesulfonamide and boronic acicts / esters. 
To each microwave vial, N-((5-bromopyridin-3-yi){cyclopropyl)methyl) ethanesulfonamide 
(63jjmo3, 1eq) was dissolved in DMF:H20 (800jiL:100pL), Then, Na2C03 (125(jmo!, 2eq) 
and one boronic acid (89pmoi, 1.1eq) were added. To the stirred mixture, Pd{PPh3)2CI2 

(1.25pmof, 0,02eq) was added, The reaction was carried out under sealed-vessel 
microwave heating at 1S0°C for 10 minutes using a Biotage Initiator™ (pre-sfsrring: 10s, 
absorption level: very high). The mixture was then allowed to cool to room temperature, 
the Pd catalyst was filtered off. The mixture was diluted with methanol and the crude 
product was directly purified by preparative LC-MS (solvent 1: water 0.1% TPA, solvent 
2; methanol 0.1% TFA), Isolated products were identified by LC-MS. 

example Structure Name 
CH NMR) [M+Hf 

retention 
time 
(min) 

41 

v 1 
JJ VN" N-."" ^ N 

O H i| j 

'I 
.vx. jj 

p.-' 

N-(cyclopropyl(5-(3-
f luorophenyi)py ridin-3-
yl)methyl)ethanesuifonamide 
1H NMR (500 MHz, DMSO-efe) 8 
ppm 0.41 ~ 0.64 (m, 4 H) 1.08 (t, 
>7.32 Hz, 3 H) 1.18-1,27 (m, 
1 H) 2.77 (dq, >14.38, 7,28 Hz, 
1 H) 2.90 (dq, >14.34. 7.27 Hz, 
1 H) 3.86 (t, >8.77 Hz, 1 H) 
7,28 (t, >9.08 Hz, 1 H) 7.54 -
7,67 (m, 3 H) 7.95 (d, >8.70 
Hz, 1 H) 8.27 (s, 1 H) 8.65 (d, 
>1.07 Hz, 1 H) 8.88 (d, >153 
Hz, 1 H) 

335 2.09 

42 

\ / 
v 

O * 

ft N- .,/ \ >' S\.. 

0 " 1 J 

rri 
b 

N-(cyciopropyl{5-(4-
methoxyphenyl)pyridin-3-
yl)methyi)ethanesulfonamide 
1H NMR {500 MHz, DMSO-cf6> 6 
ppm 0.41 - 0.64 (m, 4 H) 1,07 (t, 
>7,32 Hz, 3 H) 1.18-1.26 {m, 
1 H) 2.78 (dq, >14.32, 7.23 Hz, 
1 H) 2.91 {dq, >14.32, 7.23 Hz, 
1 H) 3,82 (s, 3 H) 3.87 {t, 
>8.77 Hz, 1 H) 7.10 {d, >8.85 
Hz, 2 H) 7.69 - 7.74 (m, 2 H) 
7.98 {d, >8.70 Hz, 1 H) 8.28 
(br. s., 1 H) 8.59 {d, >1.53 Hz, 
1 H) 8.84 (d, >1.53 Hz. 1 H) 

347 1,93 
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N-(cyc!opropyi(5-(4-
ethoxyphenyl)pyridfn-3-
yi)methyl)ethanesuifonam ide 
1H NMR (500 MHz, DMSO-cfe) 8 
ppm 0.42 - 0.65 (m, 4 H) 1.0? (t, 
>7.25 Hz, 3 H) 1.18-1.28 (m, 
1 H) 135 {t. >6.94 Hz, 3 H) 
2,78 (dq, >14.31, 7.18 Hz, 1 H) 
2.91 (dq, >14.32, 7.23 Hz. 1 H) 
3.87 ft, >8.70 Hz, 1 H) 4.09 (q, 
>6.97 Hz, 2 H) 7.08 (d, >8.70 
Hz, 2 H) 7.71 (d. >8.70 Hz, 2 
H) 7.98 (d, >8.54 Hz, 1 H) 8.30 
(br. s., 1 H) 8.59 (s, 1 H) 8.85 
(d, >122 Hz, 1 H) 

N-((5~(3-chloropheny!)pyridin-3-
yl}(cyc!opropyi)methyl)-

• ethanesulfonamide 
''H'NMR (500 MHz, DMSO-da) S 
ppm 0.40 - 0.84 (m, 4 H) 1,06 (t, 
>7,32 Hz, 3 H) 1.18 -128 (m, 
1 H) 2.78 (dq, >14.32, 7.23 Hz, 
1 H) 2.90 {dq, >14.32, 7.23 Hz, 
1 H) 3.87 (t, >8.77 Hz, 1 H) 
7.49 - 7.59 (m, 2 H) 7.74 (d, 
>7.63 Hz. 1 H) 7.85 (s, 1 H) 
7.96 (d, >8.70 Hz, 1 H) 8.30 (s, 
1 H) 8.68 (d, >1.83 Hz, 1 H) 
8.89 {d, >1.98 Hz, 1 H) 
N-(cyclopropyi(5-(4-
fluorophenyl}pyridin-3-
yl)methyi)ethanesuSfonamide 
1H NMR (500 MHz, DMSO-cfe) 6 
ppm 0.40 - 0.65 (m, 4 H) 106 (t, 
>7.32 Hz, 3H) 117-128 (m, 
1 H) 2.77 (dq, >14.38, 7.26 Hz, 
1 H) 2.90 (dq, >14.34, 7,27 Hz, 
1 H) 3.85 (t, >8.70 Hz, 1 H) 
7.37 (t, >8.85 Hz, 2 H) 7.76 -
7.83 (m, 2 H) 7.96 (d, >8.70 
Hz, 1 H) 8.21 (s, 1 H) 8.82 (d, 
>1.83 Hz, 1 H) 8.82 (d, >1.98 
Hz, 1 H) 

361 2.17 

351 2.30 

335 2.04 
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N-(cyc!opropyi{5-(2,4-
dschlorophenyl)pyridin-3-
yi}methyf)ethanesu!fonarnide 
1H NMR (500 MHz, DMSO~dB) 6 
ppm 0.40 - 0,64 (m, 4 H) 107 (t, 
>7.32 Hz,3H) 115-1.25 (m, 
1 H) 2.78 (dq, >14.34, 7,27 Hz, 
1 H) 2.90 (dq, >14.34, 7.27 Hz, 
1 H) 3.85 (t. >8.70 Hz, 1 H) 
7.51 - 7,54 (m. 1 H) 7.59 (dd, 
>8,24, 2.14 Hz, 1 H) 7.81 (d, 
>1,98 Hz, 1 H) 7.97(8, 1 H) 
7.97 - 8.01 (m, 1 H) 8.57 (d, 
>1.98 Hz, 1 H) 8.67 (d, >1.98 
Hz, 1 H) 

N-(cyc!opropyi(5-(3,5-
dimethyipheny!)pyridin-3-
yt)methyl}ethanesu!fonarnide 
M NMR (500 MHz, DMSG-ds) 5 
ppm 0.39 - 0.65 (m, 4 H) 107 (t, 
>7,32 Hz, 3 H) 1.17 -1.26 (m, 
1 H) 2.35 (s, 6 H) 2.77 (dq, 
>14,34, 7.27 Hz, 1 H) 2,90 (dq, 
>14.34, 7.27 Hz, 1 H) 3.85 (t, 
>8.70 Hz, 1 H) 7.08 (s, 1 H) 
7.36 (s, 2 H) 7.98 (d, >8.55 Hz, 
1 H) 8.22 (br. s„ 1 H) 8.60 (d, 
>1,37 Hz, 1 H) 8.81 (d, >1.53 
Hz, 1 H) 
N-(cyciopropyl(5~(3,5-
dtchlorophenyl)pyridin-3-
y!) m et h y!) st ha nes uffon am i d e 
•H NMR (500 MHz, DMSO-cf6) 8 
ppm 0.39 - 0.64 (m, 4 H) 1,05 (i, 
>7.32 Hz, 3 H) 1.18-129 (m, 
1 H) 2.77 (dq. >14,32, 7.23 Hz, 
1 H) 2.89 (dq, >14.32, 7.20 Hz, 
1 H) 3.85 (t, >8.70 Hz, 1 H) 
7,89 (d, >1,53 Hz, 1 H) 7.87 
(d, >168 Hz, 2 H) 7.93 (d, 
>8.85 Hz, 1 H) 8.30 (s, 1 H) 
8.67 (d, >168 Hz, 1 H)8.91 
(d, >1.83 Hz, 1 H) 

385 2.52 

345 2.41 

385 2.64 
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49 

50 

51 

\ 7 \ / 
t 

4' Nf' 
OH : | 

V ̂  
V 

A 

kv J r 
C3 

N-((5-{4-chlorophenyf)pyndin-3-
yi)(cyc!opropyf)methyl}-
ethanesulfonam ide 
1H NMR {500 MHz, DMSO-d5) 5 
ppm 0.41 - 0.64 (m, 4 H) 1.06 {t, 
>7,32 Hz, 3 H) 1.17-1.26 (m, 
1 H) 2.77 (dq, >14.32, 7.23 Hz, 
1 H) 2.90 (dq, >14.40, 7.25 Hz, 
1 H) 3.85 (t, >8.70 Hz, 1 H) 
7.60 (d, >8,54 Hz, 2 H) 7.78 
(d, >8.55 Hz, 2 H) 7.96 (d, 
>8.70 Hz, 1 H) 8.23 (s, 1 H) 
8.63 (d, >1,68 Hz, 1 H) 8,84 
(d, >1.98 Hz, 1 H) 

351 2.30 49 

50 

51 

\ / w 
0 < J. , 

/ "W' "V N 
0 R : j 

" y""' 

[f 

F ,.v 

? 1 
P 

N-(cyctopropyl(5-{4-
{trif!uoromethoxy)phenyi}pyridin 
-3-yi)methyt)ethanesu!fonamide 
'H NMR {500 MHz, DMSCMs) S 
ppm 0.41-0,65 (m,4 H) 1.07 (1, 
>7.32 Hz, 3 H) 1.17 -1.26 (m, 
1 H) 2.78 (dq, >14.31,7.32, 
7.21 Hz, 1 H) 2,90 (dq, >14.34, 
7,27 Hz, 1 H) 3.86 (t, >8.70 
Hz, 1 H) 7,54 (d, >8.24 Hz. 2 
H) 7.88 (d, >8.85 Hz, 2 H) 7,97 
(d, >8,54 Hz, 1 H) 8.24 (s, 1 H) 
8.65 (d, >1.83 Hz, 1 H) 8.85 
(d, >2,14 Hz, 1 H) 

401 2,51 

49 

50 

51 

\ 7 
v 0 ; 

.V N ?•. Nv 

O H jj ; y... 
CI 

";' 'CI 

N-(cyciopropy!(5-'(2,3-
dschlorophenyl)pyridin-3-
yl)methyi)eihanesulfonamide 

NMR (500 MHz, DMSO-eU 6 
ppm 0.40 - 0.64 (m, 4 H) 1.07 (t. 
>7,32 Hz, 3 H) 1.15-1.24 (m, 
1 H) 2.73 - 2,82 (m, 1 H) 2.86 -
2.95 (m, 1 H) 3.86 (t, >8.70 
Hz, 1 H) 7,43 - 7.54 (m, 2 H) 
7.75 {dd, >7.86, 1,60 Hz, 1 H) 
7.96 (d, >8,54 Hz, 1 H) 8,01 (s. 
1 H) 8.58 (d, >2.14 Hz, 1 H) 
8.69 (d, >1.83 Hz, 1 H) 

385 2.44 
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52 
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53 

54 

-95-
N-((5-(3-chioro-4-
f!uorophenyt)pyrid!rt-3-
yl)(cycfopropyl)meihyl)-
ethanesulfonamide 
'H NMR (500 MHz, DMSO-cfe) 8 
ppm 0.41 - 0.64 (m, 4 H) 1.05 (t, 
>7,32 Hz, 3 H) 1.18 -1.28 (m, 
1 H) 2.77 (dq, >14.34, 7.27 Hz, 
1 H) 2.89 {dq, >14,34, 7.27 Hz, 
1 H) 3.85 (t, >8.77 Hz, 1 H) 
7.59 (t, >8.93 Hz, 1 H) 7.79 
(ddd, >8.62, 4,65, 2.29 Hz, 1 
H) 7.93 (d, >8,85 Hz, 1 H) 8.02 
(dd, >7.02, 2.29 Hz, 1 H) 8.25 
(s, 1 H) 8.64 (d, >1.98 Hz, 1 H) 
8.86 (d, >2.14 Hz, 1 H) 
N-{cyclopropyl(5-{6-
methoxynaphtha)en-2-yt)pyridin~ 
3-yl)methy!)ethanesu!fonamide 
1HNMR (500 MHz, DMSO-c/6) 5 
ppm 0.44-0.67 {m, 4H), 1.09 (t 
J « 7.32 Hz, 3H), 1.22-1.31 (m, 
1H), 2.77-2.98 (m, 2H), 3.90 (s, 
3H), 3.91-3.94 (m, 1H), 7.24 
(dd, J = 8,85, 2.24 Hz, IH), 7.40 
(d, J = 2.29 Hz, IH), 7.88 (dd, J 
= 8.55, 1.68 HZ, IH), 7.93 (d, J 
« 9.00 Hz, 1H), 7.99 (d, J « 8.70 
Hz, 1H), 8.28 (s, 1H), 8,47 (br.s, 
1H), 8.67 (d, J = 1,53 Hz, 1h), 
9.02 (d, J « 1.83 Hz, 1H) 
N-(cycSopropyS(5-(4-fluoro-3-
methy!-pheny!)pyridin-3-
y!)methyl)ethanesulfonamide 
1H NMR (500 MHz, DMSQ-d6) S 
ppm 0.40 - 0.65 (m, 4 H) 1.07 (i, 
>7.32 Hz, 3 H) 1.18-1.27 (m, 
1 H) 2.32 (s, 3 H) 2.78 (dq, 
>14.38, 7.21 Hz, 1 H) 2.90 (dq, 
>14.40, 7.25 Hz, 1 H) 3.86 (t 
>8.70 Hz, 1 H) 7.30 (i >9.08 
Hz, 1 H) 7.58 - 7.64 (m, 1 H) 
7.70 (dd, >7.25, 1.75 Hz, 1 H) 
7.97 (d, >8,70 Hz, 1 H) 8.26 (s, 
1 H) 8.63 (d, >1.68 Hz, 1 H) 
8.84 (d. >1,98 Hz, 1 H) 

369 2.36 

397 2.71 

349 2.13 
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 N-{cyc!opropyl(5-(4-
ethylsuifanyi-phenyl}pyridsn-3-
y()methy1)ethanesu!fonam!de 
1H NMR (500 MHz, DySO-d6) 6 
ppm 0.41 - 0.65 (m, 4 H) 1.07 (t, 
>7.32 Hz, 3H) 1.18-1.24 (m, 
1 H) 127 (t, >7.32 Hz, 3 H) 
2.78 (dq, >14.38, 7.28 Hz, 1 H} 
2.91 (dq, >14.32, 7.23 Hz, 1 H) 
3.05 (q, >7.32 Hz, 2 H) 3.87 (i, 
>8.70 Hz, 1 H) 7.45 (d, >8.39 
Hz, 2 H) 7.71 (d, >8.39 Hz, 2 
H) 7,98 (d, >8,70 Hz, 1 H) 8.27 
(br, s„ 1 H) 8,62 (d, >1.68 Hz, 
1 H) 8.85 (d, >1.83 Hz, 1 H) 

377 j 2.32 

$& 

oV w 1 
// ""N Y"' 0 H IJ 

^Y* * 
0 

I 

N-(cyctopropyl(5-(3-fluoro-4-
rnethoxy-phenyl}pyridin-3-
yi)methyl)efhanesuifonamide 
'H NMR (500 MHz, DMSG-cQ 5 
ppm 0.41 - 0.64 fm, 4 H) 106 (t, 
>7.32 Hz, 3 H) 1.17 -1,26 (m, 
1 H) 2.77 (dq, >14.34, 7.27 Hz, 
1 H} 2.90 (dq, >14.20, 7.20 Hz, 
1 H) 3,88 (i, >8,77 Hz, 1 H) 
3,90 (s, 3 H) 7,32 (t, >8,85 Hz, 
1 H) 7.58 (d, >8.85 Hz, 1 H) 
7.70 (dd, >12,74, 2.06 Hz, 1 H) 
7.95 (d, >8.85 Hz, 1 H) 8,28 
(br. s., 1 H) 8.60 (d, >1,68 Hz, 
1 H) 8.86 (d, >1.83 Hz, 1 H) 

365 1.89 

5? 

,0 V 

// « >r M 
0 H j I 

< 

N-(cyc!opropyi(5-(2,4-
dimethoxy-'pheny!)pyndirv3~ 
yi)methyi)ethanesuifonarnide 
1H NMR (500 MHz, DMSG-d6) 8 
ppm 0.41 - 0,65 (m, 4 H) 1.10 (t, 
>7.32 Hz, 3 H) 1.16 -1.25 (m, 
1 H) 2.81 (dq, >14.34, 7.27 Hz, 
1 H) 2,93 (dq, >14.34, 7.27 Hz, 
1 H) 3.80 (s, 3 H) 3.82 (s, 3 H) 
3.88 (t, >8.62 Hz, 1 H) 6,69 
(dd, >8.39. 2,29 Hz, 1 H) 6,72 I 
(d, >2,29 Hz, 1 H) 7,35 (d, 
>8.39 Hz, 1 H) 8.01 (d, >8.39 i 
Hz, 1 H) 8.20 (br. s„ 1 H) 8,58 ! 
(d, >153 Hz, 1 H) 8.68 (s, 1 H) i 

377 175 
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N-{cyciopropyi{5-(4-
methylsuSfarfyl-phenyl}pyrtdin»3-
yi)methyl)ethanesulfonamide1H 
NMR (500 MHz, DMSO-ds) 
5 ppm 0.39 - 0.66 (m, 4 H) 1.07 
(t, >7,25 Hz, 3 H) 1.16-1.27 
(m, 1 H) 2.52 (s, 3 H) 2.71 -
2.82 (m, 1 H) 2.90 (dq, J-14.38, 
7.26 Hz, 1 H) 3.85 (t, >8,70 
Hz, 1 H) 7.41 (d, >8.39 Hz, 2 
H) 7.71 {d, >8.39 Hz, 2 H) 7,97 
<d, >8,70 Hz, 1 H) 8,24 (br. s„ 
1 H) 8.60 (d, >1.68 Hz, 1 H) 
8.83 (d, >1.68 Hz, 1 H) 
N-(cyclopropyl(5-benzo-il ,3}-
dioxo!-5-y!-pyrfdin-3-
yi)methyi)ethanesutfonamide 
1H NMR (500 MHz, DMSO-cW .5 
ppm 0.39 - 0.83 (m, 4 H) 1.05 (t 
>7.25 Hz, 3 H) 1.17 -1.24 (m, 
1 H) 2,75 (dq. >14.36, 7.32 Hz, 
1 H) 2.88 (dq, >14,34,7.27 Hz, 
1 H) 3.83 (t, >8.70 Hz, 1 H) 
6.09 (s, 2 H) 7,07 (d, >8,09 Hz, 
1 H) 7.22-7.26(m, 1 H}7.35 
(d, >1.68 Hz, 1 H) 7.93 (d, 1 H) 
8,15 (br. s,, 1 H)8,55{d, >1.68 
Hz, 1 H) 8,77 (d, >1,83 Hz, 1 
H) 

363 2.30 

361 1.95 

60 

N-{cycl0pr0py!(5-(2,3-dihydr0" 
benzofuran-5-y!)pyridfn~3" 
yi)methyl)ethanesulfonamide 
1H NMR (500 MHz, DMSQ-40 5 
ppm 0.42-0.65 (m, 4 H) 1.07 (t, 
>7.32 Hz, 3 H) 1.18-1.27 (m, 
1 H> 2,79 (dq, >14.38, 7.26 Hz, 
1 H) 2.91 (dq, >14.38, 7.26 Hz, 
1 H) 3.26 (t, >8.70 Hz, 2 H) 
3.87 (I 1 H) 4.60 (t, >8.70 Hz, 
2 H) 6.92 (d, >8.24 Hz, 1 H) 
7.49 - 7.54 (m, 1 H) 7.66 (s, 1 
H) 7.98 (d, >8.55 Hz, 1 H) 8,31 
(br. s„ 1 H) 8.59 (d, >1.37 Hz, 
1 H) 8.83 (d, >1.88 Hz, 1 H) 
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61 

V o V 
^ // | 

o H 0 S 

N-(cycloprqpy{{5-(1 H-indo!-5-
yl)pyridin-3-
yi)methy!)ethanesutfonamide 
1H NMR (500 MHz, DMSO-(fe) 8 
ppm 0.43 - 0.87 (m, 4 H) 1.10 (t, 
>7.25 Hz, 3 H) 1.21 -1.29 (m, 
1 H) 2.82 (dq, >14.32, 7.13 Hz, 
1 H) 2.94 (dq, >14.30, 7.20 Hz, 
1 H) 3.92 (t, >8.62 Hz, 1 H) 
6.54 (br. s., 1 H) 7.43 (t, >2.59 
Hz, 1 H) 7.48 - 7.52 (m, 1 H) 
7.53 - 7.57 (m, 1 H) 7.97 (s, 1 
H) 8.03 (d, >8.55 Hz, 1 H) 8,46 
(br. s., 1 H) 8.61 (ss 1 H) 8.94 
(s, 1 H) 11.28 (br. s., 1 H) 

356 1.27 

62 

°^.
V) 

^
7

 ,
>

<
 

• —
\ 

X
 

* 

N-(cyclopropyi{5-(2,4,6-
trimeihyl-phenyl)pyridin-3-
yl}methyi)ethanesuifonam!de 
1H NMR (500 MHz, DMSG~cie) 5 
ppm 0.37 - 0.83 (m, 4 H) 1,04 (t, 
>7.25 Hz, 3 H) 1.15-1.24 (m, 
1 H) 1.93 (d, >5.34 Hz, 6 H) 
2.21 (s, 3 H) 2.73 (dq, >14.40, 
7.25 Hz, 1 H) 2,87 (dq, >14.42. 
7.30 HZ, 1 H) 3.85 (t >8 62 
Hz, 1 H) 6.97 (s. 2 H) 7.89 (br. 
s., 1 H) 7,92 (d, >8.70 Hz, 1 H) 
8.28 (d, >1.07 Hz, 1 H) 8.61 
(d, >1,68 Hz, 1 H) 

359 2.56 

63 

7oV 
s^- i 'K S-

CD 

N-(cyclopropyl(5-
benzo[b]thiophen-2-yl-pyrid!ri"3" 
yl}methyS)ethanesulfooamfde 
'H NMR (500 MHz, DMSO-<&) 8 
ppm 0,42 - 0.86 (m, 4 H) 1,10 (t, 
>7.32 Hz, 3 H) 1.18 -1,27 (m, 
1 H) 2.79 (dq, >14.32, 7.23 Hz, 
1 H) 2.93 (dq, >14.34, 7.27 Hz, 
1 H) 3,87 (t, 1 H) 7,38 - 7,45 (m, 
>7.15,7.15,7.15, 7.15, 1.30 
Hz, 2 H) 7.88 - 7.92 (m, 1 H) 
8.00 (s, 1 H) 8.03 (d, >8.39 Hz. 
2 H) 8.26 (s. 1 H) 8.61 (d, 
>1.83 Hz, 1 H) 8.94 (d, >2.14 
Hz, 1 H) 

373 2.59 
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N-(cyclopropyl(5-(1 -methyl-1H-
indoi-5-y))pyridin~3~ 
yl)methyijethanesulfonamide 
1H NMR (500 MHz, DMSO-tf6) 5 
ppm 0,44 - 0.68 (m, 4 H) 1,09 (i, 
> 7.32 Hz, 3 H) 1.20 -1.30 (m, 
1 H) 2.81 (dq, >14.34, 7,27 Hz, 
1 H) 2.93 (dq, >14.34, 7.27 Hz, 
1 H) 3.84 (s, 3 H) 3,91 (t, 
>8.70 Hz, 1 H) 6.53 (d, >3.05 
Hz, 1 H) 7.41 (d, >3.05 Hz, 1 
H) 7.54 ~ 7,63 (m, 2 H) 7.97 (s, 
1 H) 8.03 (d. >8.39 Hz, 1 H) 
8.43 (br. $., 1 H) 8.80 (s, 1 H} 
8.93 (s, 1 H) 
N-(cyclopropyi(5-naphtalen-1 -yl-
pyridin-3-
yi)methyl)ethanesulfonamlde 
!H NMR (500 MHz, DMSQ-cfe) S 
ppm 0.44 - 0,65 (ffl, 4 H) 1,11 (t, 
>7.32 Hz, 3 H) 119 -1.28 (m, 
1 H) 2,83 (dq, >14.34, 7.27 Hz, 
1 H) 2.95 (dq, >14.34, 7,27 Hz. 
1 H) 3,91 (ts >8.62 Hz, 1 H) 
7.49 - 7.66 (m, 4 H) 7.74 (d, 
>8.39 Hz, 1 H) 7.98 (d, >8.55 
Hz, 1 H) 8.01 - 8.07 (m, 3 H) 
8,62 (d, >1,53 Hz, 1 H) 8.72 
(d, >1.68 Hz, 1 H) 

370 2.09 

367 2.48 

Example 66: N~((5-(6-chk>ro-1 -methy!~1 H-foenzo[d]imidaz0t~2-yijpyridm~3~ 

yf)methyf)ethanesuIfonamede 

A microwave flask was charged with copper(l) chloride (1.87 g, 18,95 mmoi), copper(l) 

iodide (0.36 g, 1,895 mmoi) and 6-bromo-1 -methyi-benzimidazo!e (2.00 g, 9,48 mmof), 

and the via! was flushed with nitrogen. NMP (18 mL) was added. The flask was heated 

under microwave irradiation to 200 °C for 1.5 h. The mixture was diluted with ethyl 
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acetate (1,5 L) and a 9:1 saturated aqueous ammonium chloride- ammonium hydroxide 

solution was added (0.25 L)> The mixture was stirred vigorously for 15 min and filtered 

through celste. The two phases were separated and the organic phase was washed with 

water (0,2 L*5). The combined organic phase was dried over MgSO,;, filtered and 

concentrated to give a moist pale brown solid, contaminated with NMP. The solid was 

redissotved in ethyl acetate and washed with water. The organic phase was dried over 

MgS04, filtered and concentrated to give 8-chSoro-1 -me?hy!-1 H-benzo[d]imidazoie, ESI-

MS: m/z 167.1, (M+H)+. 

Step 2: Synthesis of 6~chloro-2-fodo-1-methyl~1H-benzo[d]imidazole 

A flask charged with a solution of 8-chloro~1~methy!-1H-benzQ[d]imidazole (2 g, 12 mmol) 

in THF (100 ml) was cooled to -78 °C and 1.8M IDA in THF/hexanes/ethyfbenzene 

(9,34 mL, 18,81 mmol) was added dropwise, and the mixture was stirred at -78°C for 1h. 

A solution of 1,2-diiodoethane (3.72 g, 13.2 mmol) in THF (50 mL) was added dropwise 

and the mixture was stirred at -78°C for 1h, Water (0.3 mL) was added followed by silica 

gel (20 g) and the mixture was concentrated in vacuo. The residue was purified by silica 

chromatography eluting with EtOAc in heptane (v/v, 10 to 50%) to give 6-chioro-2-sodo-1-

methyt-1H-benzo[d}fmidazole. 1H NMR (400 MHz, DMSO~cfe) 5 ppm 3.76 (s, 3 H) 7.19 

(dd, >8,59, 2.02 Hz, 1 H) 7,58 (d, >8.59 Hz, 1 H) 7.78 (d, >2.02 Hz, 1 H). 

Step 3: Synthesis of 5-(8-chioro-1-methyl-1H-benzo{d]imidazol-2-yi)nicotinaldehyde 

A flask was charged with 6~ch!oro-2-iodo-1-methyi-1H-benzo[d]imidazole (627 mg, 2.145 

mmol), DMF (10 mL), 2M aqueous sodium carbonate (2.145 mL, 4.29 mmol) and 5-

(4,4!5l5~tetramethyi-1[3,2~dioxaborolan-2-y!)nicot!naidehyde (1 g, 4.29 mmol). Nitrogen 

was bubbled through the mixture for 10 min and polymer bound Pd(PPh3)4 (1.19 g, 0.107 

mmol) was added. The mixture was heated to 160 °C under micro-wave irradiation for 30 

o 
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min. The mixture was filtered through a thin pad of celite, which was washed with EtOAc 

(100 ml). The filtrate was poured into water (200 mL) and extracted with EtOAc (500 

mL). The organic phase was washed with water (50 ml), dried over Na2SG4 and 

concentrated. The residue was purified by silica chromatography eluting with 20 to 100% 

EtOAc in heptane to give 5-(6-chloro~1-methyl~1H~benzo[d3imidazol-2-yl}nicotfnaldehyde. 

ESI-MS: m/z 272.1 (M+Hf. 

Step 4: synthesis of N-((5-(6-ch!oro-1-methyl~1 H~benzo[d]tmidazol~2~yl)pyridin~3~ 

yi)methyl)eihanesuifonamide 

A flask was charged with 5-(6-chloro-1-methyl-1H-benzQ[d]imidazof-2-yt)nicotinaSdehyde 

(100 mg, 0.388 mmoi), ethanesulfonamide (80 mg, 0J38 mmoi) and toluene (3 mL), and 

titanium isopropoxide (157 mg, 0.552 mmol) was added dropwise. The mixture was 

stirred at 120°C overnight. The mixture was concentrated in vacuo and the residue was 

taken up in DCM (20 mL) and MeOH (20 ml), and NaBH4 (0.0557 g, 1,47 mmol) was 

added at 0°C, The mixture was stirred at 0°C for 30 min. Water (1 mi) was added and 

the mixture was stirred for 5 min, DMF (5 mL) was added and the suspension was 

filtered. The filtrate was purified by Xbridge RP 18 eluting with a 20 to 70% ACN-water 

gradient to give the title compound. HRMS: (ESI) m/z 365.0839 [(M+-HJ* Calcd for 

G16H18CSN402S 365.0834]. 1H NMR (400 MHz, DMSO-</0) S ppm 1.21 (t, >7.33 Hz, 3 

H) 3.06 (q. >7.33 Hz, 2 H) 3.92 (s, 3 H) 4.33 (s, 2 H) 7.30 (dd, >8.46, 2.15 Hz, 1 H) 

7.73 (d, >8.59 Hz, 1 H) 7.77 (s, 1 H) 7.86 (d, >2.02 Hz, 1 H) 8.25 (t, >2.02 Hz, 1 H) 

8.72 (d, >2.02 Hz, 1 H) 8.97 (d, >2.27 Hz, 1 H), 

Example 67; Ethanesuifonic acid [5-(0-ch!oro-1 -methyS-1H~pyrro!ol2,3~bJpyridm~2-

yl}-pyridsn-3-yimethyS]-amide 

a 

o 

Step 1; Synthesis of 6-chloro-1 -methyl-1 H-pyrrolo[2,3-b]pyridine 
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Ci M \ 

To a solution of 6 chloro-7-aza indole (1.00 g, 8.55 mmol) in DMF {30 mL) at 0 °C was 

added sodium hydride (0,524 g; 13.11 mmol) and the mixture was stirred at 0 °C for 20 

min. Methyl iodide (0.512 ml, 8.19 mmol) was added at 0°C and the mixture was 

warmed to room temperature and stirred for 2 h. The reaction was stopped, quenched 

with wafer and extracted with ethyl acetate. The organic layer was washed with water. It 

was then dried over sodium sulfate and concentrated in vacuo to give 101 g of the 

desires product as a brown color oil. ESI-MS: m/z 1S7.0{M+H)+ 

Step 2: Synthesis of 6-Chloro-N-methyf-7~aza indoie-2-boronlc acid 

To a solution of 6-chloro»1-methyl-tH~pyrralo£2,3-bJpyridine (1.02 g, 8,12 mmol)) in THF 

(80 mL) at -78°G was added 1,7 M l-Buti in pentane (9..00 mL, 15.31 mmol) and the 

mixture was stirred at ~78°C for 2 h Trimethyl borate (1.026 mL, 9,18 mmol) was added 

at -78°C and the mixture was allowed to warm to room temperature, and stirred at room 

temperature overnight. Water (2 mL) was added and the mixture was concentrated in 

vacuo. The solid was subjected to high vacuum overnight to afford 2,1 g of 8-chSoro-N-

meihyl-7-aza indoie-2-boronic acid. ESI-MS: m/z 211,1(M+H)+ 

Step 3: Synthesis of 5-(6-chforo-1-methyl-1H-pyrrolo[2,3-b}pyridin-2-yS}-pyrid!ne-3-

carbaldehyde 

To 6-chloro-N~methyl-7-aza indofe-2~boronic acid (1,00 g, 4.75 mmol) in dioxane (40 mL) 

under N2 was added 5 bromo-3-pyhdine carbaldehyde (0.589 g« 3.17 mmol), aqueous 

Na2C03 (2M, 4.75 mL, 9.50 mmol) and polymer bound Pd(PPh3)4 (1.780 g, 0,158 mmol). 

The reaction was stirred for 2 hours at 85°C. The reaction mixture was cooled to room 

temperature. The solids were filtered off and the precipitate was washed thoroughly with 

methanol. The filtrate was concentrated in vacuo to give a brown color oil, The crude was 

purified by silica gel flash chromatography using DCM-MeGH (90-10, v/v) to afford pure 

o 



WO 2010/130796 PCT/EP2010/056572 

-103-
product 5-(6-Chloro-1 -methyl-1 H-pyrrolo[2:3-b)pyridin-2-yi)-pyridine-3-carba!dehyde as a 
solid. ESI-MS: m/z 272.1 (M+Hf 

Step 4; Synthesis of ethanesuifonic acid; [5-(8-chloro~1 -methyl-1 H~pyrrolo[2,3~b]pyridin-2-
yl}-pyridin»3-ySmethylj-arnide 

A 25 mL flask was charged with 5-(8-Chloro-1-methyi-1H-pyrrolo[2,3-b]pyridin-2-yl)-
pyridine-3-carbaldehyde (91 mg, 0.335 mmol), ethane sulfonamide (73.1 mg, 0.670 
mmoi) and toiuene (5 mL). Titanium(IV) isopropoxide (0.147 mL, 0.502 mmol) was added 
dropwise. The mixture was stirred at 120 °C overnight. The mixture was concentrated in 
vacuo. The residue was taken up in DCM (5 mL) and MeOH (5 mL) and sodium 
borohydride (50.7 mg, 1.340 mmoi) was added at 0 °C. The mixture was stirred at 0 °C 
for 30 min. Water (1 ml) was added and the mixture was stirred for 5 min, then 
concentrated in vacuo. DMF (5 mL) was added and the suspension was filtered. The 
filtrate was purified by Xbrsdge RP 18 eluting with a 5 to 95 % ACN-water gradient to 
afford ethanesuifonic acid [5-(6-chloro-1-methyl-1H~pyrrolo[2,3~b|pyridin-2-yl)-pyridin-3-
ylmethyO-amide. ESI-MS: m/z 3S5.2{M+Mf 1H NMR (400 MHz, MeOD) 8 ppm 1.38 (t, 
>7.3 Hz, 2 H), 3.23 (q, >7.4 Hz, 2 H), 4,08 - 4.17 (m, 2 H), 4.59 (dd, >8.8, 7.3 Hz, 2 
H), 7.10 <d, >8.3 Hz, 1 H), 7.53 (dd, >8.6, 2.3 Hz, 1 H), 7.83 (d, >2.3 Hz, 1 H), 7.92 (t, 
>2,1 Hz, 1 H), 8.40 (d, >2,5 Hz, 1 H), 8,56 (d, >2.0 Hz, 2 H) 
HRMS: (ESI) m/z 365,08373 [(M-i-Hf Calcd for C16H17C!N402S 365.083351. 

Example 68: Ethanesuifonic acid [S-<6-chlofO-1»melhyf-1H-pyrrofofS,2-c]pyridin-2-
yS)-pyridin-3-ylmethyiJ-amide 

9 

Step 1: Synthesis of 2-chloro-5-iodo-pyridfn~4-ylamine 
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A 100 ml round bottom flask was charged with 2~chloro-4-amino pyridine (3.0 g, 23 34 
mmol), sodium acetate (11.49 g, 140 mmol) and acetic acid {80 ml). To this iodine 
rnonochSonde (3.98 g, 24,50 mmol) was added and the reaction mixture stirred at 60 °C 
for 2h. The reaction was cooled to room temperature and quenched with 1N saturated 
sodium bis-suffite. solution and extracted with DCM, The organic layer was dried over 
sodium sulfate and concentrated in vacuo. The crude was purified by siiica gel flash 
chromatography using DCM-MeOH : 05-5, 2-Ch!oro-5-iodo-pyricltn-4-yiamine was 
obtained as a white color solid. ESI-MS; m/z 255.0(M+H}+ 

Step 2: Synthesis of 5-ethynyl-nicotinic acid methyl ester 

To methyl 5-bromonicotinate {3.0 g, 13,89 mmol) in TEA (50 ml) under N, was added 
ethynyitfimethylsijane (5.83 mL, 41.7 mmol), copper{!) iodide {0.132 g, 0.894 mmoi) and 
bis(triphenytphosphine)palladium{iO chloride (0.487 g, 0.894 mmol). The reaction was 
stirred at 50°C for 1 h. The reaction was cooled to room temperature and filtered to 
remove the solids. The precipitate was washed thoroughly with ethyl acetate. The filtrate 
was then washed with water twice and extracted with ethyl acetate. The organic layer 
was dried over sodium sulfate and concentrated in vacuo to afford a black color solid. 
Assuming 100% conversion this was taken on to next step for TMS removal. The crude 
was dissolved in MeOH{5G mL) and potassium carbonate (0.480 g, 3.47 mmol) was 
added to it. The reaction mixture was stirred for 30 min. The solids were filtered off, the 
filtrate was concentrated in vacuo. The crude was purified by silica gel flash 
chromatography using DCM-MeOH : 90-10 to give pure product 5-Ethynyl-nicotinic acid 
methyl ester as a light yellow solid. ESS-MS: m/z 162.1(M+H}+ 

Step 3: Synthesis of 5-(4-amino-6-chloro-pyridin-3-ylethynyl)-nicotinic acid methyl ester 
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A 250 ml round bottom flask flushed with N2 was charged with 2-chloro-5-iodo-pyrtdin~4-
ylamine {1,00 g, 3,93 rnrrtol), 5-ethynyi-nicotinic acid methyi ester (0,633 g, 3.93 mmoi), 
copper(i) iodide (0.037 g, 0.196 mmoi), bis(triphenyiphosphine)palladium{ll) chioride 
(0.138 g, 0.196 mmol) and triethyl amine (50 ml} . The reaction mixture was stirred at 
100°C for 3 h. The reaction was cooled to room temperature, filtered and the precipitate 
washed thoroughly with ethyl acetate. The filtrate was washed with water twice. The 
organic layer was dried over sodium sulfate and concentrated in vacuo to afford crude 
product 5-{4-amino-6-chioro~pyridin~3~yletbynyl)~ntcotinic acid methyl ester as a brown 
solid which was taken onto next step without any purification, ESI-MS: m/z 288.0(M+M)+ 

Step 4: synthesis of 5-(6-chloro-1-methyi-1H-pyrrolo[3,2-c]pyndin-2-y!)-nicot!nic acid 
methyl ester 

To 5-(4-amfno-6-chloro-pyridin-3-ylethynyl)-nicotinic acid methyl ester (0.950 mg, 3.30 
jjmol) in NMP (15 ml) was added KOfBu (1.112 mg, 9.91 pmol) and the reaction was left 
to stir overnight at room temperature. The reaction was cooled to 0°C and methyl iodide 
(0,619 pi, 9,91 Mmol) was added. The reaction mixture was stirred for 30 min. The 
reaction was quenched with water and extracted with ethyl acetate twice. The combined 
organic layer was washed with water thrice, dried over sodium sulfate and concentrated 
in vacuo to afford desired product 5-(6-chloro-1-methyl-1H-pyrrolo[3,2-c)pyridin-2-y!)-
nicotinic acid methyl ester as a brown color oil which was taken onto next step without 
further purification. ESI-MS: m/z 302,0(M+H)+ 

Step 5: Synthesis of 5-{6-chioro-1~methy!-1H-pyrrolo|3,2-c]pyndin-2-yi)-pyridin-3-yiJ-
methanol 
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To 5-{6-chloro-1-methyl-1 H-pyrrolo[3,2~c}pyridin-2-yi)-nicotinic acid methyl ester (0.780 

g, 2.59 mmol) in THF (10 ml) at 0°C was added LAN (5.17 mL, 5.17 mmol). The 

reaction mixture was stirred at room temperature for 45 min. The reaction mixture was 

quenched with water{1mL), then washed with 2N NaOH solution (2mL) and extracted 

with DCM twice. The organic layer was dried over sodium sulfate and concentrated in 

vacuo. The crude was purified by silica get flash chromatography using DCM-MeOH ; 90-

10 to give 5-(6-chioro-1-methyl-1 H-pyrroiof3,2-c]pyridin-2-yl}-pyridin-3-yS]-methanoi as a 

light yeilow solid, ESI-MS: m/z 274.1(NH-Hr 

Step 6: Synthesis of 5-(6-Chloro-1-methyl-1 H~pyrrol0[3,2-e]pyridin-2-yi)-pyridine~3-

carbaidehyde 

\ ^ \ 

To 5- (6-chloro-1 -methyl-1 H-pyrro!o[3,2-c]pyridin-2-yl)-pyridin~3-yi]-methanol (128 mg, 

0.488 mmol) in dioxane (5 ml) was added manganese dioxide (407 mg, 4.68 mmoi). The 

reaction mixture was refluxed overnight. The reaction was cooled to room temperature 

and filtered through cefite. The cefite layer was washed thoroughly with MeOH. The 

filtrate was concentrated in vacuo to afford pure product 5-(6~Chioro-1 -methyi-1 B-

pyrrolo[3,2-c]pyrsdin-2-yl)-pyr!dine-3-cart>aldehyde as a yellow solid. ESS-MS: m/z 

272.G(M+H)+ 

Step 7; Synthesis of ethanesuifonic acid [5-{6-chloro-1-methyl-1H~pyrro!o[3,2~c]pyndin-2-

yl)-pyridin-3-ylmethylj-am!de 

A procedure similar to Example 55 was used here. ESI-MS: m/z 365.1(M+H)f 

(400 MHz, MeOD) S ppm 1.38 (t, >7.5 Hz, 3 H), 3.15 (q, >7.3 Hz, 3 H), 3.83 (s, 3 H), 

4.44 (s, 2 H), 8.91 (s, 1 H), 7.66 (s, 1 H), 8.14 (t, >1.9 Hz, 1 H), 8.67 (s, 1 H), 8,89 (d, 

>2.0 Hz, 1 H), 8.75 (d, >2.0 Hz, 1 H) HRMS: (ESI) m/z 365,08448 [(M+Hf Calcd for 

C16H17CiN4OaS 365.083383. 
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Example 69: N((5-{3-chSoro-4-cyarwpheny!)pyridm-3-yi){cycSopropyS)methyl)'M-
methyl ethanesulfonamide 

Step 1: Synthesis of N-{(5-bromopyridin-3-yl}{cyc!opropyf}mefhyi)-N-
methylethanesuifonamide 

lodomethane (0.050 ml, 0,940 mmoi) was added to a mixture of N-{(5-bromopyridlii-3-
yl)(cyclopropyl)methyl)ethanesulfonamide (200 mg, 0.627 mmol) and potassium 
carbonate (130 mg, 0.940 mmol) in DMF (6 ml) at room temperature. The resulting 
mixture was heated at 60 °C for 24 h. The reaction mixture was diluted with EtOAc and 
water, and the mixture was washed with H20 and brine. The organic layer was 
separated and dried over anhydrous Na?S04. After filtration and concentration, the 
residue was purified by flash column to give 32 mg of N-{(5-bromopyridin~3~ 
y!)(cyclopropyl)methyl}-N-methylethanesulfonamide. ESS-MS: m/z 334,9 (M+H)\ 

c 

C! 

N 

Step 2: Synthesis of N-({5-(3-chioro-4~cyanophenyl)pyridin~3~yl){cyclopropyS)methyl)-N-
methylethanesuifonamide 
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ci 

Similar Suzuki coupling condition in example 34 was used here. ESt-MS: m/z 

390.1 (M+Hf; 1H NMR (400 MHz, MeOD) S ppm 0.44-0,50 (m, 1H), 0,61-0.67 {m S1H), 

0.79-0.91 (m, 2H), 1.35 (t, J - 7.6 Hz, 3H), 1.60-1.69 (m, 1H), 2,86 (s, 3H), 3.19 (q, J = 

7.6 Hz, mi 4.31 (d, J « 10.4 Hz, 1H), 7.81 (dd, J = 8, 1.6 Hz, 1H), 7.94 (d, J ~ 8 Hz, 

1H), 8.01 (d, J = 1.6 Hz, 1H), 8.25 (t, J = 1.6 Hz, 1H), 8,79 (d, J = 1.6 Hz, 1H), 8.82 (d, J 

= 1.6 Hz, IH), 

Example 70: 2-Ch!oro~4-[5-(1,1 ~dsoxG~ls©tfo!azolidfn-2-ySmethyl)-pyridm-3-yO~ 

benzoriitnle 

A 40 mL scintillation vial was charged with 1,1-dioxo-isothiazolidine (115 mg, 0.949 

mmol) and DMF (3 mL). The reaction mixture was cooled to 0 °C and sodium hydride 

(95 mg, 2.373 mmol) was added. The reaction was left to stir at room temperature for 20 

min followed by the addition of 3~bromo~5~(chlororoeihyt)pyridine hydrochloride (277 mg, 

1.139 mmoi). The reaction was stirred at room temperature for 3 h, then quenched with 

water and extracted with ethyl acetate. The organic layer was washed with water twice, 

N 

Step 1: synthesis of 3-bromo-5-{1,1-dioxo-isothiazoiidin-2-yimethy!)-pyridine 

o 
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dried over sodium sulfate and concentrated in vacuo. The crude was purified by silica gel 
flash chromatography using heptane-ethyl acetate (60-40, v/v) to afford 3-bromo-5-(1,1-
dioxo-isothiazoiidin-2-y!methy!)-pyridine as a colorless oil. MS (ESI) m/z 292.9 (M+H)+ 

Step 2; synthesis of 2~chloro-4-f5-{1,1-dioxo4sothiazo!idin-2-ylmethyl)i>yridin-3-yiJ-
benzonitriie 

Br-
V° PdCydppf).CH,Ci;, 

Na-,C02/DMF 

To 2-ohloro-4-(4,4!5J5-tetramethyl-|13,23d!oxaborolan-2-yf)-bertzonstril© (217 mg, 0.824 
mmol) in DMF (4 mL) were added 3-bromo-S-(1,1-dioxo-isofhiazo!idtn-2-yimethyl)-
pyridine (200 mg, 0.68? mmol) and 2M aqueous sodium carbonate (0.687 mL, 1.374 
mmol). The reaction mixture was flushed and evacuated with N2 thrice followed by the 
addition of PdCI2(dppf).CH2CI2 adduct (28,0 mg, 0.034 mmol). The reaction mixture was 
stirred at 100 °C for 1 hour. The reaction was cooled to room temperature, diluted with 
ethyl acetate and washed with water thrice. The organic layer was separated, dried over 
sodium sulfate and concentrated in vacuo. The crude was dissolved in DMF (5 mL) and 
purified using Xbridge C18 eluting with a 10 to 100% AC N-water to afford 2-chloro-4-[5-
(1,1-dio>so-isothiazolidin-2-yimethyl)~pyridin-3-yll-benzontfrile as a white solid. HRMS: 
(ESI) m/z 348.0575 [{M+Hf Caicd for C16H14CIM302S 348.0573], 1H NMR (400 MHz, 
MeOD) 5 ppm 2.33 - 2.47 (m, 2 H), 3.24 - 3.33 (m, 4 H), 4.37 (s, 2 H). 7.87 (dd, >8.2, 
1.6 Hz, 1 H), 7.97 (d, >8.1 Hz, 1 H), 8.06 (d, >1.5 Hz, 1 H), 8.22 (t, >2.1 Hz, 1 H>, 
8,68 (d, >2.0 Hz, 1 H), 8.87 (d, >2.3 Hz, 1 H). 

Example 71: Ethanesuifonic acid {[5-(3~chloro-4-cyano-phenyl)-pyridjn»3-yl3" 
cyc!opropyi-fnethyl}-ethyl-amlde 
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CN 

A 40 ml scintillation via! was charged with ethanesuifonic acid {[5-(3~ch!oro-4-cyano~ 

phenyl)-pyridin-3-yl]-cyclopropyl-methy!}-amide (0,075 g, 0.200 mmol) and DMF (3 ml). 

The reaction mixture was cooled to 0 °C and sodium hydride (0,012 g, 0.299 mmol) was 

added. The reaction was left to stir at room temperature for 20 min followed by the 

addition of iodoethane (0.050 g, 0.319 mmof). The reaction was stirred at room 

temperature overnight. The reaction was quenched with water (0.5 mL) and filtered. The 

filtrate was dissolved in DMF (3 mL) and purified using Xbridge C18 eluting with a 10 to 

100% ACN-water to afford pure product ethanesuifonic acid {[5- {3-ch I oro-4 ~ cya no ~ 

pheny!)-pyridin-3-yi3-cyclopropyi-methy!}-ethyl-amide as a white color solid. HRMS: (ESI) 

m/z 404.119Cf(M+H)+ Calcd for C2oH22CIN302S 404.1199]. 1H NMR (400 MHz, MeOD) S 

ppm 0.52 - 0.68 (m, 1 H). 0.71 - 0,82 (m, 1 H), 0,91 - 1,05 (m, 2 H), 1,22 (t, >7.1 Hz, 3 
HJ, 1.43 (1 >7,5 Hz, 3 H>, 1.60 -1.88 (m, 1 H), 3.28 (q, >7.3 Hz, 2 H), 3.39 - 3.51 (m, 1 
H), 3,55 - 3,66 (m, 1 H), 4.32 (d, >10.6 Hz, 1 H), 7.93 (dd, >8.1,1.8 Hz, 1 H), 8.06 (d, 
>8,3 Hz, 1 H), 8.15 (d, >1.5 Hz, 1 H), 8.87 (S, 1 H), 9,04 (cf, >1.8 Hz. 1 H), 9,14 (d, 

>1.8 Hz, 1 H). 

Examples 72-74 were prepared according to the procedure described in Example 71 

Example 72: Ethanesuifonic acid {[5-{3-ehloro-4-eyaoa-pbenyf)-pyridin~3~yS3-

cyclopropyl~methyl}-|3-methy!-butyI)-amide 

CN 

HRMS: (ESI) m/z 446.1660 [(M+H)+ Calcd for Cr,H;>sCIN302S 446,16693, 
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1H NMR (400 MHz, MeOD) 5 ppm 0.58 - 0.89 (m, 1 H), 0.72 - 0.82 (m, 1 H), 0.87 (d, 

>6.3 Hz, 3 H), 0,89 (d, >6.3 Hz, 3 H), 0.93 -1.08 (m, 2 H), 1.32 * 1.40 (m, 1 H), 1.43 (t, 

>7.3 Hz, 3 H), 1.50 -162 (m, 2 H), 1.67 -1.80 (m, 1 H), 3.28 (q, >7.3 Hz, 2 H), 3.37 -

3.44 (m, 1 H), 3.54 - 3.60 (m, 1 H), 4.31 (d, >10.4 Hz, 1 H), 7,92 (dd, >8.1,1.8 Hz, 1 

H), 8.06 (d, >8,1 Hz, 1 H), 8.14 (d, >1.5 Hz, 1 H), 8.85 (s, 1 H), 9.04 (d, >1.8 Hz, 1 H), 

9.13 (d, >2.0 Hz, 1 H). 

Example 73: ({[S-(3~ChiorQ-4-eyano~phenyi}-pyr5din-3-yi3-cyclopropyS-melhy!}~ 
ethanesuilonyl-amirso}-aceiic acid methyl ester 

HRMS: (ESI) m/z 448,1088 [{M+H)+ Calcd for CjiHjsCiNsC^S 448.1098], 5H NMR (400 

MHz, MeOD) 5 ppm 0.55 - 0.60 (m, 1 H). 0.78 ~ 0.81 (m, 1 H), 0.87 - 0.91 (m, 2 H), 1.38 

(t, >7.3 Hz, 3 H), 1.54 -1.61 (m, 1 H), 3.34 (q, >7.3 Hz, 2 H), 3.66 (s, 3 H), 4.27 (d, 

>18,7 Hz, 1 H), 4.36 (d, >10.4 Hz, 1 H), 4.38 (d, >18.7 Hz, 1 H), 7.92 (dd, >8.2, 1.6 

Hz, 1 H), 8,02 (d, >8,3 Hz, 1 H), 8.14 (d, >1,5 Hz, 1 H), 8.94- 8.98 (m, 1 H), 9.05 (d, 

>2.0 Hz, 1 .H), 9.09 (d, >2,0 Hz, 1 H) 

Example 74: Ethanesuifonic acid {[5-(3<:hioro~4~cyan0-phenyO-pyriclin-3-yi]--
cycfopropyf~methyi}-3sobutyl-amide 

P 

y '"c! 
CN 

HRMS: (ESt) m/z 432.1503 [(M+Hf Calcd for C22H2fiCiN302S 432.1512]. 
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1H NMR (400 MHz, MeOD).8 ppm 0.38 - 0.56 (m, 1 H), 0.71 - 0.80 (m, 1 H), 0.85 (d, 

>6,6 Hz, 3 H), 0.87 (d, >6.6 Hz, 3 H), 0.92 -1.01 (m, 2 H), 1.42 (t, >7.5 Hz, 3 H), 1,70 

-1.88 (m, 2 H), 3.11 (dd, >14,3, 8.7 Hz, 1 H), 3,10 - 3,29 (m, 2 H), 3,36 -3.37 (m, 1 H), 

4.25 (d, >10.6 Hz, 1 H), 7.88 (dd, >8,1, 1.8 Hz, 1 H), 8.02 (d, >8.1 Hz, 1 H), 8.08 (d, 

>1.5 Hz, 1 H), 8.62 (s, 1 H), 8.97 (d, >4.3 Hz, 2 H). 

Example 76: Ethanesuifonic acid {[5~(3~ehfor©-4-cyan0-phenyl)-pyrtcliin-3-y!J-

ey©fopr©pyl~methylH2-hydr©xy-ethyl)~armd© 
.. OH 

P \ 

J \ 

• .-"V 
T 
I 

V^a 
CN 

A 40 mL scintillation vial was charged with ({[5~(3~chloro-4-cyano-phenyl)-pyridin-3-yi]-

cyclopropyl-methyij-ethanesulfonyl-amsnoj-acetic acid methyl ester (130 mg, 0.290 

mmol) in THF (5 mL). The reaction mixture was cooled to -78 °C and lithium aluminium 

hydride (1M in THF, 0,726 mL, 0.726 mmol) was added. The reaction was left to stir at 

-78 °C for 1 h. The reaction was quenched with water (1 mL), warmed to room 

temperature and concentrated in vacuo. The crude was dissolved; in DMSO (4 mL) and 

purified using .Xbndge Cf 8 eluting with a 10 to 100% ACN-waterto afford ethanesuifonic 

acid {[5~{3~chioro-4-cyano-phenyt)-pyridin-3-yl3-cyclopropyl-methyi}-(2-hydroxy-ethyl)-

amide 

as a white solid. 

HRMS: (ESI) m/z 420.1130 [{M+Hf Calcd for C20H22CIN3O3S 420.1148], 
1H NMR (400 MHz, MeOD) 8 ppm 0.48 - 0.59 (m, 1 H), 0.70 - 0.79 (m, 1 H), 0.85 -1.02 

(m, 2 H), 1.40 (t, >7.3 Hz, 3 H), 1.86 - 1.79 (m, 1 H), 3.29 (q, >7.3 Hz, 2 H), 3,41 - 3,49 

(m, 1 H), 3.54 - 3.63 (m, 2 H), 3.63 - 3.71 (m, 1 H), 4.27 (d, >10.4 Hz, 1 H), 7.87 (dd, 

>8.1, 1.8 Hz, 1 H), 7.98 (d, >8.1 Hz, 1 H), 8.08 (d, >1.8 Hz, 1 H), 8.41 (t, >1.9 Hz, 1 

H), 8.85 (d, >2.0 Hz, 1 H), 8.89 (d, >2,0 Hz, 1 H) 

Example 76; A/-(1-(5-(3-c}iloro-4-cyanophenyl)pyridjn-3-yS)cycJopropyl)ethane-

sulfonamide 



WO 2010/130796 PCT/EP2010/056572 

C! 

Step 1: synthesis of methyl 2-{5-faromopyridin-3-y!)acetate 
•0 

SOC!„ MeOH 

N' 

To a suspension of 2-(5-bromopyridin-3~yl)acetic acid (5 g, 23,14 mmoi) in MeOH (100 
mL) was added thionyl chloride (1.858 mL, 25.5 mmol) at 0 °C, and the mixture was 
stirred at 0 °C for 2h. The mixture was concentrated in vacuo, re-dissolved in DCM (100 
mL) and MeOH (10 mL), and saturated MaH€03 in water (5 mL) was added, followed 
with NaHCOs (10 g). To the mixture was added silica get (10 g) and the mixture was 
concentrated. The residue was purified by silica chromatography eluting with 0-50% 
EtOAc-heptane to give methyl 2-(5-bromopyridin-3-yi)acetate. 'H NMR (400 MHz, 
DMSO-cfe) 5 ppm 3.64 (s, 3 H), 3.80 (s, 2 H)r 8.01 (dd, 2,0 Hz, 1 H), 8.48 (d, J=1.8 Hz, 
1 H), 8,61 (d, J-2,3 Hz, 1 H). 

Step 2: synthesis of methyl 1-(5-bromopyridin-3-yl)cyc!opropanecarboxytate 

To a solution of methyl 2-(5-bromopyridin-3-yl)acetate (4.8 g, 20.86 mmol) In DMF (100 
mL) was added 60% NaH in mineral oil (1.1 g, 45,9 mmol), and the mixture was stirred at 
0 °C for 15 mtn, A solution of 1,2-dibromoeibane (3.S2 g: 20,86 mmol) in DMF (20 mL) 
was added and the mixture was stirred at room temperature for 1h. Two other portions 
of 80% NaH In mineral oil (200 and 450 mg) were added sequentially, until conversion 
was complete. The mixture was poured into EtOAc (1 L) and washed with water (60mL), 
dried over Na2S04 and concentrated in vacuo to give an oil which was used in next step 
without further purification. 
StepS; synthesis of potassium 1-(5~bromopyridin-3-yl)cyciopropanecarboxylate 
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To a solution of methyi 1-(5-bromopyndin-3-y!)cyclopropanecarboxylate (1 g, 3.9 mmoi) 

in THF {40 ml) was added 90% KOTMS (0.557 g, 3.9 mmol), and the mixture was 

stirred at room temperature overnight. The mixture was filtered and washed with THF to 

give potassium 1-(5-bromopyridin-3-y!)cyclopropanecarboxyfate. 1H NMR (400 MHz, 

DMSO-cfe) 8 ppm 0.83-0,69 (m, 2 H), f .09-1.15 (m, 2 H), 7.79-7.80 (m, 1 H), 8,34-8.37 

(m, 2 H). 

Step 4: synthesis of 1 -{5-{3-chforc-4-cyanophenyi)pyridin-3-yl)cyclopropanecarboxylic 

acid 

To a suspension of potassium 1-(5-bromopyridin~3-yl)cyclopropanecarboxyiate (28 mg, 

0.1 mmol), 2-ehioro-4-(4,4,5>5-tetramethyM>3,2-dioxaborolan-2-yl)benzonitrf!e (26 mg, 

0.1 mmoi), PdCls(dppf).CH;.C!2 (4.08 mg, 5,0 f,imol) in DMF (1 mL) was added 2M 

NaoCO;, (0,1 mL, 0.2 mmol), and the mixture was heated to 100 °C for 2 h. The mixture 

was concentrated and purified by silica chromatography eluting with a 0-10% MeOH-

DCM gradient to give 1-(5~(3~chloro-4-cyanophenyl)pyridin~3~yi)cyciopropanecarboxylic 

acid. MS: (ESi) m/z 299.0, 301.0 (M+Hf. 

Step 5: synthesis of 4-(5-(1-aminocyciopropyt)pyridin~3~yi)-2~chtorobenzonitnte 

To a solution of 1-(5-(3-chloro-4-cyanophertyi)pyridin-3-yl)cyclopropanecarboxy!ic acid 

(900 mg, 3.01 mmof) in toluene (50 mL) was added TEA (0.63 mL, 4.52 mmol) and 

diphenylphosphoryI azide (0.977 mL, 4.52 mmoi), and the mixture was heated to 100°C 

for 4 h. The mixture was then cooied to room temperature arid concentrated in vacuo. 

The residue was re-dissoSved in THF (100 mL) and a solution of KOIBu (2,03 g, 18.08 

mmoi) in THF {40 mL) was added. The mixture was stirred at 0 °C for 1h, The mixture 

was then warmed to room temperature overnight. ©Mica gef {10 g) was added and the 

C! 
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mixture was concentrated in vacuo. The residue was purified by silica chromatography 

eluting with a 0-10% MeOH-DCM gradient to give 4-(5-( 1 -aminocyc!opropyl)pyridin-3-yl)~ 

2-chlorobenzonitriie. m/z 270,0, 272.0 (M+H)4. 

Step 6: synthesis of N-(1-(5~(3~ch!oro-4-cyanophenyi)pyrsdin-3-

yl)cyclopropyl)ethanesulfonamide 

To a solution of 4-(5-(1-aminocyciQpropyl)pyridfn-3-yl)-2-chloroberi2on!tri!e (70 mg, 0,28 

mmoi) in DCM (3 ml) at room temperature was added TEA (0.109 ml, 0.779 mmoi) and 

£tS02CI (74 pL, 0.779 mmol) dropwise, and the mixture was stirred at room temperature 

for 1 h. The mixture was concentrated in vacuo, re-dissolved in DMF (3 mL) and filtered. 

The filtrate was purified by Xbridge Phenyl followed by Xbridge C18 eiuting with 20-80% 

ACN-water gradient to give N-(1-(5-(3-ch!oro-4-cyanopheny!)pyr!din-3-

yl)cyclopropyl)ethanesulfonamide. HRMS: (ESi) m/z 382.0712 [(M+H}+ Calcd for 

Ci/HwCINsOzS 362.0725], 1H NMR (400 MHz, CHLORGFORM-d) 8 ppm 1.28 (t, 7.3 

Hz, 3 H), 1.32 ~ 1.38 (m, 2 H), 1.49 - 1.54 (m. 2 H), 2.90 (q, >7.4 Hz, 2 H), 7.60 (dd, 

J=8.1. 1.8 Hz, 1 H), 7.74 (d. J=1.8 Hz, 1 H), 7.79 (d, J=8.1 Hz, 1 Hj, 8.01 (t. J*2.3 Hz, 1 

H), 8.67 (d, J^2.3 Hz, 1 H), 8.72 {d, J*2,3 Hz, 1 H), 

Example 77: M-((4-chioro-5-(3-Gh]oro-4-cyafiophenyS)pyrjdir5-3-

yi)(cycfopropyS)methy!)-A?-methylrnethanesuifonamide (LHV599) 

Step 1: synthesis of A/~(cyciopropylmethyiene)methanesuifonamide 

THOiPf)^ fv1eS03NH;. Tot 
o=$ 

N 

z.. f 
To a solution of cyclopropanecarhafdehyde (0.374 mL, 5 mmol) and 

methanesulfonamide (0.523 g, 5.5 mmol) in toluene (1'5 mL) was added titanium(IV) 
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isopropoxide (2.93 mL, 10 mmof), and the mixture was heated to 100°C for 1 day. The 
mixture was cooled to room temperature and concentrated in vacuo. The residue was 
placed under high vacuum for 30 min to give a biphasic mixture. The top layer was 
discarded. The residue was used in next step without further purification. 

Step 2; synthesis of N-({5-bromo-4-chforopyridin-3-yI)(cyc!opropyl)methyl)-N-
mefhylmethanesuifonamide 

°V rt 
o=s 

! AwBr 
* if Y BuLi. DIPA. THF r u • A 

To a solution of DIPA (1.71 mL, 12 mmol) in THF (50 mL} at -78°C was added 1.6M BuLi 

(7.5 mL, 12.0 mmol) and the mixture was stirred at - 78BC for 2 h. The IDA solution was 
cannulated into a solution of 3 ~ b ro mo-4 -ch I o ro pyrtdine (2,117 g, 11 mmol) in THF (50 
mL) at -78 °C, and the mixture was stirred at 78 °C for 1h. A solution of N-
(cycfopropylmethylene)methanesu!fonamide (10 mmol, crude mixture) in THF (50 mL) 
was added and the mixture was stirred at -78 °C for 1 h. A solution of Mel (0.625 mL, 10 
mmol) in THF (10 mL) was added, and the mixture was warmed to room temperature 
and stirred overnight. Water (0,5 mL) was added and the mixture was concentrated in 
vacuo. The residue was purified by silica gel chromatography eluting with a 0-50% 
EtOAc-heptane gradient to give N-((5-bromo-4-chloropyridin-3-yl){cyclopropyl)methyl)-N-
methyimethanesulfonamide. MS(ESl): m/z 353,0, 355.0 (M+Hf . 

Step 3: synthesis of Ar{(4-chloro-5-{3-chioro-4-cyanophenyi)pyridin-3-
yl)(cyciopropy[)methyl)-A/-methylmethanesulfonamide 

: T ! ct 
0~sv ^ ,Ci PdCljfdppf). 0=A A, 

O y f I 1 2M f4a2COs, DMF £ ^ Cf 
A A. xBf -9° I —— — 1 

V H B V I j 
\ / 
—K. 

To a solution of A/-((5-bromo-4-chloropyridin-3-yl)(cyc!opropyl)methy!)-A/-
methylmethanesuifonamide (1.03 g, 2.9 mmol) and 2-chloro-4-(4,4:5,5-tetramethyl-1,3,2-
dloxaborolan-2~yl)benzonitrife (2.29 g, 8.7 mmol) in DMF (20 mL) was added 
PdCMdppf).CH2Ci2 (118 mg, 0.145 mmol) and 2M Na?C03 in water (2.9 mi, 5.8 mmol), 
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and the mixture was heated to 85 °C for 7 h. The mixture was cooled to room 
temperature, poured into water (100 ml), extracted with EtOAc (200 mL*3), washed with 
water (20 mL*3) and dried over Na2SG4. The mixture was purified by silica ge! 
chromatography eluting with a 0-50% EtOAc-heptane gradient to give W-((4-chloro-5~(3-
chloro-4-cyanophenyi)pyridin-3-y!}(cydopropyl)methyl)-A/-methylmethanesuffonamide. 
MS(ESI): m/z 410.1, 412,1 (M+H)+. 

Step 4: synthesis of 2-chioro-4~(4-cyciopropyl-3-methyl-2,2-dioxo-1,2,3,4-tetrahydro-2-
thia~3,6-diaza-naphthaien-8~yl)-benzonitri!e 

KOtBu, DMSO. THF, 65"C 

To a solution of N-((4-chloro-5-(3-chtoro-4-cyanophenyi}pyridin~3-yl}(cyQlopropyl)methyl}-
W-methyimethanesulfonamide (51 mg, 0,124 mmol) in THF (10 mL) and DMSO (0,1 mL) 
was added 1M KOtBu in THF (0.37 mL, 0,37 mmol), arid the mixture was heated to 85 
°C for 10 min under microwave irradiation. The mixture was quenched with MeOH (2 
mL) and concentrated. The residue was purified by Xbridge 018 eluting with 20-100% 
ACN-water to give 2~chioro-4-(4-cyclopropy!~3~methyl-2,2-dioxo-1,2,3,4-teirahydrc-2~ 
thia-3.6-diaza-naphthaien-8-yl)-benzonitrsle 
HRMS: (ESI) m/z 374.0731 E(M+H)+ Calcd for C1sH16CIN302S 374,0725], 
1H NMR (400 MHz, DMSO-cfe) 8 ppm -0,79 - -0.69 (m, 1 H), .0,12 - 0.21 (rri, 1 H), 0,29 -
0.41 (m, 2 H), 0.99 -1.11 (m, 1 H), 2.86 (s, 3 H), 3.98 (d, J-9.1 Hz, 1 H), 4.71 - 4.84 (m, 
2 H), 7.35 (d, Hz, 1 H), 7,63 (dd, J~8.0, 1.6 Hz, 1 H), 7.84 (d, J=1.3 Hz, 1 H), 8.07 
(d, J=8.3 Hz, 1 H), 8,57 (d, J=5.1 Hz, 1 H), 

Example 78: N-((5-(6-cyanonaphtha5en-2-yS)pyridm-3-
yi)(cycIopropyi)methyl)ethane-syifonam!de 

Step 1: Synthesis of 8-bromo-2~naphthamide 
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1 
OH 1) SOCI2 

O 

Br" 2}N-H3, MeOH Br' 

S-bromo-2-naphthoic acid (2 g, 7.97 mmoi) was stirred in thionyl chioride (13.28 mi) at 70 
°C for 16b, After concentration in vacuo, the residue was rediluted in CH2Cf2 and 
concentrated again. To the acid chioride intermediate was added ammonia in MeOH (7 
M, 13.66 ml, 96 mmol) and the mixture was stirred at room temperature for 3h, The 
mixture was then concentrated. The residue was taken up in AcOEt filtered, rinsed with 
AoQB and then dried over MgS04. filtered and concentrated in vacuo. The title 
compound (1.802 g, 90%) was isolated as a beige solid, LC-MS (M+1) 251.9, t = 1.34 
min. 
Step 2: Synthesis of 6-bromo-2-naphthonitrile 

To 6~bromo-2-naphtham!de (1 g, 4,00 mmol) in dioxane (8,00 ml) at 0 °C was added 
pyridine (0.647 ml, 8.00 mmoi) and then TFAA (0,621 ml, 4.40 mmol) dropwise. The 
reaction was stirred at room temperature for 3h. The mixture was quenched with H20 
and extracted with EtOAc two times, dried over magnesium sulfate, filtered, 
concentrated. The title compound (653 mg, 70%) was isolated as a beige solid, and 
used as is for the next step. 
Step 3: Synthesis of 6-(4,4,5,5-tetramethyi-1,3>2-diOxaborolan-2-y!)-2-naphthonitri!e 

A mixture of 6-brorno ~2~n a p hth on I tr i ie (653 mg, 2.81 mmoi), bis{pinacolato)diboron (857 
mg, 3.38 mmot), potassium acetate (552 mg, 5.63 mmoi) and PdCl^dppO.CHjCW adduct 
(115 mg, 0.141 mmoi) in 1,4-dioxane (9.379 mL) was heated to 100 X for 1 h. The 
mixture was concentrated, and the residue was purified via Biotage (0-10% 
EtOAc/heptane; SNAP50 column) giving the title compound (466 mg, 58%) as beige 
solid. 1H NMR {400 MHz, chloroform-d) 5 ppm 133 (s, 12 H) 7.53 (dd, J=8.53, 1.58 Hz, 
1 H) 7.80 (d, J-8.27 Hz, 1 H) 7 83 - 7.92 (m, 2 H) 8.15 (s, 1 H) 8.32 (s, 1 H), 
Step 4: Synthesis of N-((5-(6-cyanonaphthalen-2-yl}pyridin-3-
y!)(cyclopropyl)methyl)ethane-sulFons.mide 

O n n 

dioxane 

dioxane 
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NC 
Br 

PdC!2(dppf) 

DMF 
NC 

A mixture of 6-(4,4,5,5-tetramethyl-1,3,2-diGxaboroten-2~yl)-2-naphthonitrite (335 mg, 
1.200 mmoi), N-({5-bromopyndin-3-yl)(cycSopropyf)methyl)ethanesulfonamide (319 mg, 1 
rrsmol), sodium carbonate (2 M) in water (1.000 mL, 2.000 mmol), PdCWdppfJ.CHsCb 
adduct (40.8 mg, 0,050 mmoi) in DMF (4,000 mL) was heated to 100 °C for 30 min. The 
mixture was quenched with saturated aqueous NaHC03 and extracted with EtOAc two 
times, dried over magnesium sulfate, filtered, concentrated. The residue was purified via 
Biotage (10-100% EtOAc/heptane; SNAP25 column) giving the title compound (106 mg, 
27%) as a white solid 1H NMR (400 MHz, MeOD) 8 ppm 0.43 - 0.55 (m, 1 H) 0.56 - 0.69 
(m, 2 H) 0.69 - 0.83 (m, 1 H) 1.28 (t, J=7.36 Hz, 3 H) 125 -1.39 (m, 1 H) 2,82 - 3.10 (m, 
2 H) 3 95 (d, J-9.09 Hz, 1 H) 7.73 (dd, J«8.53, 1.45 Hz, 1 H) 8.00 (dd, J=8.59, 1.71 Hz, 
1 H) 8.15 (s, 1 H) 8.17 (s, 1 H) 8.28 - 8.35 (m, 2 H) 8.44 (s, 1 H) 8.65 (d, J=2.02 Hz, 1 H) 
8.90 (d, J=2.08 Hz, 1 H), LC-MS (M+1) 392.2. Enantiomers were separated by chirai 
HPLC (SA 21x250mm, flow rate: 14mL/min, 60% heptane 20% methanol 20% ethanoi) 
and yielded enantiomer -1 with retention time (14.10 min) and enantiomer-2 with 
retention time (18.16 min). 

Examples 79-83 were prepared using the same procedure as described in step 4 of 
example 78. The syntheses of corresponding intermediates were as described below. 
Synthesis of 2~methy1-4~(4,4(5,5-tetramethyi-1,3,2-dioxaborolan-2-yl)benzonitrile 

A mixture of 4~bromo~2-metbylbenzonitrile (1 g, 5.10 mmol), bis(pinacoiato)diboror* 
(1554 g, 6.12 mmol), potassium acetate (1,001 g, 10.20 mmol) and PdCy'dppf).CH2C1? 
adduct (0.208 g, 0,255 mmoi) in 1,4-dioxane (12.75 ml) was heated to 80 °C for 5 h. The 
mixture was concentrated, and the residue was purified via Biotage (0-10% 
EtOAc/heptane; SNAP50 column) giving compound 2-methyI-4-(4,4,5,5~tetrameihyi-
1,3,2-dioxaboroian-2-yl)benzoriitnle as a white solid (860 mg, 69%). 'H NMR (400 MHz, 
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chloroform-d) d ppm 1.28 <s, 12 H) 2.38 - 2.52 {m, 3 H) 7.51 (d, 4^7.64 Hz, 1 H) 7.55 -
7.64 (m, 1 H) 7.67 (s, 1 H). 
Synthesis of 5-cyanobenzofuran-2-y!boronic acid 

NC 

O 1} nSuLi 
2) B(OMe}3 

3} HCI NC 

OH 
i-

5 
OH 

To benzofuran-5-carbonitrile (500 mg, 3.49 mmo}} in THF (9.98 ml) at -78 ~'C was added 
nBuli 1.6M in hexanes (2.401 ml, 3.84 mmoi) dropwise. The mixture was stirred for 
30min at this temperature, and then trimethyl borate (0.858 mL, 7.68 mmo!) was added 
dropwise. The mixture was stirred for 20mirt, and then HCi 2N (11.52 ml, 23.05 mmol) 
was added. The bath was removed, and stirring continued for 30min. The mixture was 
diluted with wafer and extracted with EtOAc three times, dried over magnesium sulfate, 
filtered, concentrated. Crude 5--eyanobenzofuran-2-yiborontc acid (823 mg, 87%) was 
then dried and used as is for the next step. 

Exampl 
e 

R Name Characterization | Chirai HPLC 

79 W~ 
(cyclopropyl(5-

(quinoJin-8-
y!)pyridin~3-

yl)methyl)ethan 
esuifonatrtide 

1H NMR (400 MHz, MeOD) 
S ppm 0.46 - 0.53 (m, 1 H) 
0.58 - 0.87 (m, 2 H) 0.72 -
0.81 (m, 1 H) 1,21 -1,37 
{m, 1 H) 1.29 {t, J-7.33 Hz. 
3 H) 2.88 - 3.08 (m, 2 H) 
3.95 (d, J=9.09 Hz, 1 H) 
7.61 (dd, J-8.34, 4.36 Hz, 
1 H) 8.11 - 8.20 (m, 2 H) 
8.28 - 8,34 (m, 2 H) 8.47 -
8,52 (m, 1 H) 8.64 (d, 
J=2,08 Hz, 1 H) 8.87 - 8.92 
(m, 2 H), LC-MS (M+1) 
392.2, t= 1.51 min. 

80 Xf Enantiomer-1: 
(R)-N-((5-(4-

cyano-3-
methylphenyl)p 

yridin-3-
y!)(cyclopropyl) 
methyl)ethanes 

uifonamide 

1H NMR (400 MHz, MeOD) 
8 ppm 0.43 - 0.50 (m, 1 H) 
0.56 - 0.65 (m, 2 H) 0.69 -
0.82 (m, 1 H) 1.26 (t, 
J«7,33 Hz, 3 H) 1,27 -1,27 
(m, 1 H) 2.63 ft. J-0.82 Hz, 
3 H) 2.87 - 3.06 (m, 2 H) 
3,91 (d, J"9,16 Hz, 1 H) 

AS-H 
(21x250mm 
18mL/min 

80% 
heptane 

20% 
ethanoi) 
retention 
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Enantiomer-2; 
(S)-M-({5-{4-

cyano-3-
methylphenyl)p 

yridfn-3-
yi)(cycfopropyt) 
meihyi)ethanes 

uifonamide 
N-((5-(5-

cyanobenzofura 
n~2-yl)pyridin-3-
yl)(cyciopropyi) 
methyi)ethanes 

uifonamide 

12JL-
7.65 

N-((5-
(benzofdjthtazoi 
-5-yl)pyridin-3-
yi}(cyc(opropyt) 
methyi)ethanes 

uifonamide 

N-((5-
(benzofuran-5-

yi)pyridin-3-
ylXcyclopropyl) 
methyS)ethanes 

uifonamide 

JO (m, 1 H) 7.74 -
7.78 (m, 1 H) 7.80 {d, 
>8.08 Hz, 1 H) 8,18 {?, 
>2,21 Hz, 1 H) 8.62 - 8.66 
(m, 1 H) 8.77 (d, >2.21 
Hz, 1 H). LC-MS (M+1) 
356.1, t ~ 1,43 min. 

times for 
enatiomer-

1(11.58 min) 
and 

enatiomer-2 
(15.08 min) 

~T H NMR (400 MHz, MeOD) 
6 ppm 0,41 - 0.54 (m, 1 H) 
0.54 - 0,70 (ffi, 2 H) 0,70 -
0.83 (m, 1 H) 1.18-1.38 
(m, 1 H) 1.28 (t, >7.33 Hz, 
3 H) 2.83 - 3.12 (m, 2 H) 
3.92 (d, .>9.22 Hz, 1 H) 
7.54 (dd, >0,76, 0.19 Hz, 
1 H) 7.70 (dd, >8.59, 1.64 
Hz, 1 H) 7.71 - 7.84 (m, 
>8,59 Hz, 1 H) 8.04- 8.19 
(m, 1 H) 8.41 (t, >2.08 Hz, 
1 H) 8.64 (d, >2.08 Hz, 1 
H) 9,04 <d, >2.08 Hz, 1 
H). LC-MS (M+1) 382,1, t 
= 1.50 min. ______ 
H NMR (400 MHz, MeOD) 

§ ppm 0.40 - 0.56 (m, 1 H) 
0.58 - 0.70 (m, 2 H) 0.70-
0.83 (m, 1 H) 1.17-1.40 
(m, 4 H) 2.79 - 3.08 (m, 2 
H) 3.94 (d, >9.03 Hz, 1 H) 
7.84 (dd, >8.40, 1.77 Hz, 
1 H) 8.23 (d, >8,40 Hz, 1 
H) 8.25 ~ 8.32 (m, 1 H) 
8.38 (d, >1.45 Hz, 1 H) 
8.62 (d, >2,08 Hz, 1 H) 
8.84 (d, >2,15 Hz, 1 H) 
9.33 (s, 1 H). LC-MS (M+1) 
374.1, t - 1.29 min. 
H NMR (400 MHz, MeOD)" 

S ppm 0,41 - 0,56 (m, 1 H) 
0.56 - 0.68 (m, 2 H) 0.68 -
0.84 (m, 1 H) 1.22-1.39 
(m, 4 H) 2.83-3.08 (m, 2 
H) 3.91 (d, >9.09 Hz, 1 H) 
6.94 (dd, >2,21, 0.82 Hz, 
1 H) 7.52 - 7.71 (m, 2 H) 
7.82 (d, >2.21 Hz, 1 H) 
7.88 - 7.99 (m, 1 H) 8,07 -
8,25 (m, 1 H) 8.55 (d, 
>2.08 Hz, 1 H) 8.75 (d, 
>2.15 Hz, 1 H). LC-MS 
(M+1) 357 1, t == 1.39 min. 

IA 
(21x250mm 
14mL/min 

40% 
heptane 

60% 
ethanoi) 
retention 
times for 

•enantiomer-
1: (12.94 
min) and 

enantiomer-
2: (16.92 

min) 
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Step 1: Synthesis of N-{{5-bromGpyridin-3-yl){4~fiuoropheny!)methyi)eihanesulfonamide 

A mixture of 5~bromo-pyridsne-3-carbaldehyde {0.930 g, 5 mmol), ethanesulfonamide 

{0,682 g, 6,25 ramol) and titanium(IV) isopropoxide {2.93 mi, 10,00 mmo!) in toluene (10 

mL) was heated to 100 °C for 4 h. After concentration, the residue was dissolved in THF 

(12.5 mi), and (4-f[uorophenyl)magnesium bromide (1 W in THF, 12.50 mL, 12.50 mmol) 

was added dropwise at -78 °C. The mixture was stirred at -78 °C for 45 min. The 

mixture was quenched with saturated WH4C! and extracted with EtOAc two times, dried 

over magnesium sulfate, filtered, and concentrated. The residue was purified via Biotage 

(10-40% AcOEt/heptane; SNAP25 column) giving the title compound {986 mg, 53%) as a 

beige solid LC-MS (M+1) 375.0. 

Step 2; Synthesis of N-{(5-{4-cyano-3-methytphenyl)pyridin-3-yl)(4-

fluoropheny!)methyl)ethane-suifonamide 

The title compound (413 mg, yield 75%) was obtained following the procedure described 

in step 4 of example 78. *H NMR (400 MHz, MeOD) 6 ppm 1.19 (t, >7.39 Hz, 3 H) 2.61 

(s, 3 H) 2.92 - 3.00 (m, 2 H) 5,89 (s, 1 H) 7.06 - 7.22 (m, 2 H) 7.37 - 7,51 (m, 2 H) 7,57 -

7.69 (m, 1 H) 7.69 - 7,75 (m, 1 H) 7,78 (d, >8,02 Hz, 1 H) 8,12 (td, >2,15, 0,63 Hz, 1 H) 

8.55 {d, >2.08 Hz, 1 H) 8.78 (d, >2,21 Hz, 1 H). LC-MS (M+1) 410.3. 

F 

Br 

F 
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ExampSe 85: M^1-{5'{4-cyano-3~methyfphenyl)pyridin-3-yi}~2,2J2-
trifluaroethyOethane-sulfonamide 

Step 1 : Synthesis of N-{{5-bromopyndin-3~y!)methylene)«2~meihylpropane-2-sutfinamide 

A mixture of S-ibromo-pyridine-S-carbaidehyde (2 gs 10,75 mmol), 2-methylpropane-2-
sulfinamide (1.434 g, 11,83 mmo!) and titanium(IV) isopropoxide (12.60 ml, 43,0 mmo!) 
in toiuene (53 8 ml) was stirred for 16 h at room temperature. Brine was added and the 
precipitate removed and washed with AcOEt, The organic iayer was dried over MgS04r 

filtered and concentrated to give the title compound that was used as is for the next step, 
LC-MS (M+1) 291.0. 
Step 2 ; Synthesis of N-{1-{5-bromopyrsdin-3-y!)-2,2i24rifluoroethyl)~2~methyipropane~2-
sulfanamide 

A mixture of M-{{5-bromopyridin-3-yi)methylene)-2-methyipropane-2-suifinarnide (10.75 
mmo!) and tetrabutylammonium difiuorotriphenylsiiicateCfV) (6,38 g, 11.83 mmoi) in THF 
(53.8 ml) was cooled to -78 °C, Then (trifluoromethyi)tnrnethylss!ane 2M solution in THF 
(6.45 ml, 12,90 mmoi) was added dropwise, and the mixture stirred at -78 *€ for 2h. 
Brine was added and the precipitate removed and washed with AcOEt. The filtrates 
were dried over MgS04, filtered and concentrated. The residue was purified via Biotage 
(0-15% MeOH/CH2C!2; SNAP50 column) giving the title compound (2.98 g, 77%) as a 
light yeiiow solid, LC-MS (M+1) 361.0. 
Step 3 : Synthesis of 1-(5~bromopyridin-3-y!)-2,2,2~trifiuoroethanamine 

Br 8r 

Br Br 
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Br Br 

To N-{1-(5-bromopyridin-3-yl)-2,2,2-trifiuoroethyl)-2-methy!propane-2-suifinamide (1.5 g, 

4.18 mmo!) in MeOH (8.35 mi) was added HCi 4N in dioxane (2.088 ml, 8.35 mmol) 

dropwise, and the mixture stirred at room temperature for 16 h. Concentrated, and then 

the mixture was quenched with saturated NaHC03 and extracted with EtOAc two times, 

dried over magnesium sulfate, filtered, concentrated. The title compound was isolated as 

a light yellow oii used as ts for next step. LC-MS (M+1) 257.0, t - 1.05 min 

Step 4 : Synthesis of 4-(5-{1~amino-2,2,2~trifluoroethyl)pyridin-3-yl)-2-methylben2onitriie 

The title compound (322 mg, 53%) was obtained following the procedure described 

above for in step 4 of example 78. LC-MS (M+1) 292.2. 

Step 5 ; Synthesis of N-(1-(5-(4-cyano-3-methy!phenyi)pyridin-3-y!}-2,2t2~ 

trifluoroethyOethane-sulfonamide 

To asoiution of 4-(5~(1~amtno-2,2,2-trifluoroethyf)pyridin-3-yl)-2-mefhylbenzonitrile (322 

mg, 1.105 mmol) in CH2C!3 (5.5 mL) at 0 °C was added triethylamine (482 pi, 3.32 mmol) 

and ethanesulfonyl chioride (115 pt, 1.216 mmof). The mixture was stirred for 16 h at 

room temperature. The mixture was quenched with saturated NaHC03 and extracted 

with EtOAc two times, dried over magnesium sulfate, filtered, concentrated. The residue 

was purified via Biotage (10-50% EtOAc/heptane; SNAP25 column) giving the title 

compound (87 mg, 16%). LC-MS (M+1) 384.1. 1H NMR (400 MHz, MeOD) 8 ppm 1.28 

(t, j«7.33 Hz, 3 H) 2.63 (s, 3 H) 2.96 - 3.19 (m, 2 H) 5.47 (q, >7.89 Hz, 1 H) 7.66 - 7.72 

(m, 1 H) 7.76 - 7,79 (m, 1 H) 7.81 (d, J=8.02 Hz, 1 H) 8.24- 8.43 (m, 1 H) 8.76 (d, J=2.27 

Hz, 1 H) 8.93 (d, J-2.21 Hz, 1 H). 

F 
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The enantiomers were separated by chirai HPLC (OD-H, 21x250mm, 18mL/min, 70% 
heptane 30% ethanoi) to enantiomer-1 with retention time (7.03 min) and enantiomer-2 
with retention time (11.48 min). 
Example 86; N-|2-|5-(253-dichiorophersyi)pyrsdin-3~yi)ethy{)ethanesuifonamide 

To a solution of methyl diethyiphosphonoacetate (2.4 ml, 13,13 mmo!) in THF (40mL) at 
OX was added BuLi (8,21 ml, 13.13 mmol) dropwise. After 10 min, a solution of 5-
bromo-3-pyndtnecarboxaldehyde (2.443 g, 13.13 mmo!) in THF (10mL) was added at the 
this temperature. The reaction mixture was warmed to room temperature and stirred for 
30 min, then quenched by water. The mixture was extracted with EtOAc, washed with 
brine The combined organic layer was dried over Na2S04l filtered and concentrated to 
give 3-(5-bromopyridin-3-yi)acryiate (3.25 g, 13.43 mmol, 100 % yield) as a white solid. 
ESI-MS m/z: 243 [M+1]1:1HNMR (MeOD, 400 MHz) 5 3,80 <s. 3H), 8.52 (d, J * 18 Hz, 
1H), 7.63 <d, J = 18 Hz, 1H), 8.33 (s, 1H), 8.64 (s, IH). 8.72 (s, IH). 
Step 2; Synthesis of 3-{5-(213-Dichioro-pheny!}-pyridin-3-yi]-acrylic acid methyl ester 

To a solution of 3-(5~bromopyridin-3-yl) acrylate (180 mg, 0,744 mmol) and nickel 
chloride hexahydrate (17.8 mg, 0.074 mmoi) in MeOH (3 ml) was added sodium 
borohydride (56.3 mg, 1,487 mmof) at 0 X, This mixture was stirred for 30 min at room 
temperature. Brine and-ethyl acetate were added and the organic layer was separated 
and washed with brine twice. The combined organic layer was dried over Na^S04, 
filtered and concentrated to give 155 mg of crude 3-(5-Bromo-pyrtdin-3-y()-propionic acid 
methyl ester. ESI-MS m/z: 246[M+1f. 

Step 3: Synthesis of 3-[5~(2,3-Dichioro-phenyt>pyridin-3-yi]-propionic acid methyl ester 

Step 1: Synthesis of 3-{5-bromopyridin-3-yl)acryiate 
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A mixture of 3-{5-bromo-pyridin-3-yi)-propionic add methyl ester (155mg), 2,3-

dichforobenzeneboronic acid (142 mg, 0.744 mmol), PdCI2(dppf).CH2Cl2 adduct (48.6 

mg, 0.059 mmoi) and Na2C03 (2 M, 0,929 ml, 1.859 mmol) in DMF (5 mf) was heated at 

100°C. After 40 min, solvent was removed in vacuo. The residue was purified via flash 

column (EtOAc/Heptane-0-20-25%, v/v) to give 3-[5-(2,3-Dtchioro-phenyt)-pyndin-3-yl]-

propionic acid methyl ester (101 mg, 0.328 mmol, 43 % yield). ESI-MS mfz: 31 G[M+1]f; 

W NMR (CDCI3, 400 MHz) 5 2.71 (t, J = 7.6 Hz, 2H), 3.05 (t, J « 7.8 Hz, 2H), 3.70 (s, 

3H), 7.23 (dd, J = 7,6, 16 Hz, 1H), 7.30 (t, J = 7.6 Hz, 1H), 7,53 (dd, J = 7.6, 1.6 Hz, 1H), 

7.63 (s, 1H), 8.52 {s, 2H), 

Step 4: Synthesis of 3~[5-(2,3-Dich(oro-phenyi)-pyridfn~3~yl]-propionamide 

A mixture of 3~f5-{2,3~dichioro~pheny!}"pyridtn-3~ylj-prGpionic acid methyl ester and 

ammonia (7N in MeOH, 2ml, 14,00 mmol) was stirred at room temperature for 24 hours. 

Ammonia (7N in MeOH, 1 ml, 7.00 mmol) was added, and the reaction mixture was 

stirred for another 24 hours. Solvent was removed in vacuo, Th® crude product was 

used in the next step without purification. ESI-MS mfz: 295 [M-Hf. 

Step 5: Synthesis of 2~{5-(2,3-dfchSoro-phenyl)-pyridin-3-yl]-ethylamine 

A solution of sodium hydroxide (78 mg, 1.951 mmol) in water (4 ml) was cooled to 0 ~C 

and bromine (0.020 ml, 0.390 mmol) was added. After th© mixture was stirred for a few 

minutes, 3-(5-(2,3-dichloropheny!)pyridin-3-yl)propanamide (96 mg, 0.325 mmoi) in EtOH 

(1.000 mi) was added. Stirring was continued at 0 aC until the solution became clear. 

The reaction temperature was raised to 95 °C and stirred for 1h. The reaction mixture 

was diluted with dichioromethane and extracted with dichioromethane. The combined 

organic layer was dried over Na2S04, filtered and concentrated under reduced pressure. 

Crude 2-(5-(2,3~dichlorophenyS)pyndtn-3-yl)ethanamine (35 mg, 0.131 mmol, 40.3 % 

yield) was obtained and used in next step without further purification. 

ESI-MS mfz: 267 [M+1]*. 

Step 6: Synthesis of N-(2-(5-(213-d!chiorophenyl)pyndtn-3-y!)ethyi)ethanesulfonamide 
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N 

Cf 

Ci 
N 
H 

To a solution of 2-(5-(2(3-dichloraphenyS)pyridin-3-yl)ethanamine (35 mg, 0,131 mmol) in 

pyridine {3 mi) at 0 °C was added ethanesulfonyl chloride (0.037 mi, 0,393 mmoi) and 

the resulting mixture was stirred at room temperature for 2 h. The reaction mixture was 

diluted with EtOAc and water, extracted with EtOAc. The combined organic layer was 

dried over Na2S04, filtered and concentrated under reduced pressure. Purification via 

PTLC (eluent; 60%EiGAc/Heptane, v/v) gave N-{2-{5-{2,3-dichlorophenyl )pyridin-3-

y3}ethyl)ethanesulfonamide (8.1 mg, 0.023 mmol, 17 % yield). 

ESI-MS m/z: 359 [M+1]', 
1H NMR (MeOD, 400 MHz) .6 133 (t. J = 7,2 Hz, 3H), 2,99 (i, J - 7.6 Hz, 2H), 3.01 {t, J = 

7.6 Hz, 2H), 3,47 (q, J = 7.2 Hz, 2H), 4.33 (s. 1H), 7.25 (dd, J = 7.6, 1.6 Hz, 1H), 7.31 (t, 

J = 7.6 Hz, IH), 7.54 (dd, J * 7.6, 1.6 Hz, 1H), 7.69 (t, J ~ 2,0 Hz, IN), 8.54 (s, 1H>, 8.57 

(a, IH). 

Example 87: N-{2-{S-(2,3-d!ch!orophenyl)pyridin-3-y0cycSopropyl)ethane-

sulfonamide 

DMSO (20 ml) was added slowly to a mixture of sodium hydride (0.215 g, 5.37 mmol) 

and trimethyteulfoxonium iodide (1.227 g, 5.58 mmol). The mixture was stirred at room 

temperature for 15 min, and then (E)-methyi 3~(5-bromopyridin-3-yl} acrylate (1g, 4.13 

mmol) in DMSO (8 ml) was added. The reaction mixture was stirred at room 

temperature for 3 min. Ice water and EtOAc were added. The organic layer was washed 

with water and brine. The aqueous layer was extracted with EtOAc twice. The combined 

organic layer was dried over Na2SO^; filtered and concentrated. The residue was purified 

via flash column (EtOAc/Heptane=0-30%, v/v) to give methyl 2-(5-bromopyridin-3-

yi)cyclopropanecarboxylate (257 mg, 1.004 mmol, 24 % yield). ESI-MS m/z; 358(M+1)4,; 

'M NMR (CDCI3, 400 MHz): 51.33-1.38 (m, 1H), 1.66-1.71 {m, 1H), 1.94-1.98 (m, 1H), 

Step 1; Synthesis of methyl 2-(5-bromopyndin-3-yl)cyclopropanecarboxyiate 
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2.49-2,54 (m, 1H), 3.75 (s, 3H), 7.51 (t, J = 2.0 Hz, 1H), 8.37 (d, J = 2.0 Hz, 1H), 8.53 (t, 

J - 2.0 Hz, IH). 

Step 2: Synthesis of methyl 2-{5-(2,3~dichiorophenyl)pyridin-3-

ytycyciopropanecarboxylate 

N 

Br-' ^ x^rco.Me ^ Y ^ CO?Me 

A mixture of 2,3-dichlorophenylboronic acid (279 mg, 1.464 mmol), methyl 2~(5~ 

bromopyridin-3-yi)cyclopropanecarboxyiate (357 mg, 1,394 mmol), PdCI2(dppf).CH2GI2 

adduct {114 mg, 0.139 mmol) and Na2C03 (2 M in water, 1.743 ml, 3.49 mmoi) in DMF 

(7 ml) was heated at 100"C under nitrogen atmosphere. After 1 h, the solvent was 

removed under vacuo. The residue was purified by flash column (EtOAc/Heptane-O-

25%. v/v) to .give methyl 2~(5~{2,3-dichlorophenyi)pyridin-3"y!)cyclopropanecarbo>rylate 

(335 mg, 1040 mmoi, 74 % yield). ESI-MS m/z: 322[M+1f; 1H NMR (COCS3, 400 MHz) 

1.38-1,41 (m, IH), 168-173 (m, 1H), 1.97-2.01 (m, 1H), 2,58-2.63 (m, 1H), 3.75 (s, 3H), 

7.21 (dd, J = 7.6, 12 Hz, IH), 7.30 (t, J « 7.6 Hz, 1H), 7.43 (bs, IH), 7.53 (dd, J « 7.6, 

1.2 Hz, 1H), 8,48 «J, J = 1,6 Hz, IH), 8,50 (d, J = 1,6 Hz, 1H), 

Step 3: Synthesis of benzyl 2-(5-(2,3~dfchiorophenyi)pyridin-3-yi)cyciopropylcarbamate 
j, ci f 

C! <P'CO,Me. 

To a solution of methyl 2~(5-{2,3~dichlorophenyi)pyridin-3-yl)cyclopropanecarbaxylate 

(270 mg, 0,838 mmol) in MeOH (3 mi) was added NaOH (5 M in water, 0.503 ml, 2,51 

mmo!) at room temperature. The resulting mixture was stirred at room temperature for 30 

min. The reaction was quenched by the addition of HQ (5 M in water), and the mixture 

was extracted with AcOEt/triftuoroethanol (10;1). The extract was washed with water and 

brine, dried over Na;-SO^, filtered and concentrated in vacuo. The resulting crude was 

dissolved in toiuene (7 ml). Diphenylphosphonoazide (0,272 ml, 1,257 mmol), 

triethylamine (0.175 ml, 1,257 mmol) were added to the soiution, which was stirred for 12 

h at 100°C. Benzyl alcohol {0.523 ml, 5.03 mmol) was added to the reaction mixture and 

this mixture was stirred for additional 4 h. A saturated NaHCOj solution was added at 

room temperature and the mixture was extracted with AcOEt. The extract was washed 

with water and brine, dried over Na2S04> filtered and concentrated in vacuo. 

Purification by flash column (EtOAc/Heptane-0-50%, v/v) gave benzyl 2-(5-(2,3-

dichlorophenyi)pyridin-3-yl)cycfopropylcarbamate (94.1 mg, 0,228 mmol, 27 % yield) 
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ESI-MS mfz: 413[M+1]\ TH NMR (CDCi3, 400 MHz) Sppm 1,27-1.33 (m, 2H), 2.15-2.28 
(m, 1H), 2.81-2.87 (m, IN), 5.13 (s, 2H), 7.21 {bs, 1H), 7.29 (t, J « 8.0 Hz, 1H), 7,35 (s, 
5H), 7,52 (dd, J = 8,0, 0,6 Hz, 2H), 8,48 (s, 2H) 
Step 4: Synthesis of N~(2~(5-{2,3-dichlorophenyi)pyridin-3-
y!)cyciopropy])ethanesuifonamide 

N' ^O^Ph 
H 

To a solution of benzyl 2-{5-(2,3-dichSorophenyi)pyridin-3-yi)cyclopropylcarbamate (94 
mg, 0.227 mmoi) in DCM (3 ml) was added 8Br3 (0.682 mi, 0.682 mmoi) at 0 °C. This 
reaction mixture was stirred for 1 h at 0 °C. The reaction was quenched by addition of 
saturated NaHC03 solution, and the mixture was extracted with AcOEt. The extract was 
washed with brine, dried over Na^SO^, filtered and concentrated in vacuo. The residue 
was dissolved in pyridine {3.00 ml), and ethanesuifonyi chloride {0.086 ml, 0.910 mmoi) 
was added to the solution. This reaction mixture was stirred at room temperature. After 1 
h, saturated MH4CI solution in water was added. The mixture was extracted with AcOEt, 
The extract was washed with brine, dried over Na2S04! filtered and concentrated in 
vacuo. The residue was purified by flash column (EtQAc/Heptane^O-50%, v/v) gave N-
(2-(5-{2,3-dichlorophenyl)pyrid!n-3-y!)cyclopropyi)ethanesuifonarTtide (6,2 mg, 0.017 
mmoi, 7 % yield). ESI-MS m/z: 371 [M+1 f. 1H NMR (CDCi3, 400 MHz) 1,31 {t, J « 7.2 
Hz, 3H), 1.38-1.43 (m, 2H). 2.35-2.38 (m, 1H), 2.86-2.91 (m, 1H), 3.14 (q, J - 7.2 Hzt 

2H), 7,41 (dd, J = 7.6, 2,0 Hz, 1H), 7,47 (t, J = 7.6 Hz, IH), 7.57 (t, J « 2.0 Hz, IH), 7.65 
{dd, J = 7.6, 2.0 Hz, 1H), 8.46 {d, J « 2.4 Hz, 1H), 8.53 (d, J ~ 2,4 Hz, 1H). 

It can be seen that the compounds of this invention are useful as inhibitors of 
aldosterone synthase activity and therefore useful in the treatment of diseases and 
conditions mediated by aldosterone synthase such as the metabolic disorders disclosed 
herein. 

It will be understood that the invention has been described by way of example 
only and modifications may be made whilst remaining within the scope and spirit of the 
invention. 
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CLAIMS 

1. A Compound of Formula !': 

or a pharmaceutically acceptable salt thereof, wherein 

A is a bond, -CHr, -CHR5-, -CR5R6- or ~CR5aR5s-CR&bR6b~; 

Ring C is a phenyl or a 5- or 6-membered heteroaryi; 

R1 is C-t.?aikyi haloalkyl, C3.7cycSoa(kyl, CB.10aryi, Ceiwaryl-C^yalkyl, Cs-ioaryloxy-Chafkyi, 

heteroaryi or heterocyciyl in which aikyl, aryl, heteroaryi, heterocyclyi are optionally 

substituted with 1 to 5 R7; 

R3 is H, Chalkyl, halo-Chalky!, Ca^cycloaikyl, Cs-TcycSoalkyl-Cvyafkyt, hydroxy-Ci.ralkyl, 

C i-Taikyl-OCiOjCi^atkyl; ChaSkoxy-Cuyalkyi, heteroaryi, heterocycyl, or Cs.iCaryl; 

wherein aryi and heteroaryi are optionally substituted with hydroxy, Ct.?aikoxy,. Chalky!, 

halo-Chalky!, halo, CN or C?,_7cycfoalkyt; 

R3 is H, halo, C; ?a!kyi, halo-Ci,7alkyi, C3..7cycloalkyi, cyano, C)_7aikoxy: hydroxy, nitro, -

NH2, -NH(Chatkyl) or -N(Cv?aSky!),; 

each R4 is independently selected from the group consisting of halo, Chalky!, halo-Ci. 

7aikyl, C3_7cycloalkyi, cyano, ~NH2, -NH{Cr_7aSkyJ). -N{Cha!ky!)2f C^alkoxy, halo-C^ 

7afkoxy, hydroxy, carboxy, nitro, suifonyi, sulfamoyl, sulfonamido, Ce.10aryi, heterocyclyi, 

Cg.10aryloxy, heterocyclyloxy, -SH, -S~Gh3lky!, -C(0)0- Ce-i0aryl, -G(0)0~heterocycfyl, -

C(O)O-heteroaryl, -C(0)NR2- Chalky!, -C(0)NR2- C6,tC)aryS, -C{0)NR2-heteroaryl, -

C{0)NR2~heterocyciyi, -NRaC(0)- Chalkyl, -NR2C(0)- C6.10aryl, -NR2C(0)~heteroaryi, -

NR2C(0)~heterocycfyl, -OC(O)- C17afkyl, -OC(O)- C6.ioaryl, ~OC(0)-heteroaryl and -

OC(O)-heter0cyclyi; wherein R4 is optionally substituted with 1 to 5 R7; or 

two adjacent R4 groups can form with the atoms to which they are attached a phenyl or a 

5- or 6-membered ring heteroaryi, in which said phenyl or heteroaryi ring is optionally 

substituted with 1 to 4 R8; 

R5 and Rs are independently Cwaikyl, C^cycloalkyi, halo-Chalky!, heterocyciyl, 

heteroaryi or C610aryl; or R5 and R6form together with the atom to which they are 

attached a C3.7cyeloalky!; 
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R58, R6a, RSb and R6b are independently H, Ci.7alkyl, C3-?cycloalkyl, haio-CK/aikyi, 
heterocyciyl, heteroaryi or C6.ioaryl; or any two of R53, R6a, RSb and R6fJ form together with 
the atom(s) to which they are attached a C^cycloalkyl; 
each R7 is independently selected from the group consisting of halo, Ci.7aikyl, C3. 
rcycloaikyl, CV/aikoxy, Ce-ioaryloxy, heterocyclyi, Cs.t0aryf, heteroaryi, CN arid halo-C^ 
?aikyl; 
each R8 is independently selected from the group consisting of halo, Chalkyl, halo-Ci. 

7aiky!, G^alkoxy, CN and halo-Cj_7alkoxy; or 
R2 and R3; R1 and R2; R1 and R5; R1 and RSa; R1 and R5t>; R2 and R50; R2 and RSb; R1 and 
R3; or R2 and Rs can form with the atoms to which they are attached a 4~ to 7- membered 
heterocyclyi; or 
R3 and Rs; R3 and R5b; or R3 and R5a can form together with the atoms to which they are 
attached a C5.7cycioaikyl; and 

wherein each heteroaryi is a monocyclic aromatic ring comprising 5 or 6 
ring atoms selected from carbon atoms and 1 to 5 heteroatoms, and 

each heterocyclyi is a monocyclic saturated or partially saturated but non-
aromatic moiety com prising 4-7 ring atoms selected from carbon atoms and 1 to 3 
heteroatoms; and each heteroatoms being O. N or S; 
p is 0, 1, 2, 3, 4 or 5, with the proviso that Ring C together with two adjacent R4 groups 
do not form a 2-indole; and 
when Ring G is pyridine, thiazole, imidazole or pyrazole and two adjacent R4 groups do 
not form with the atoms to which they are attached a phenyl or a 5- or 8-membered ring 
heteroaryi, than A is not a bond; and 
when Ring C together with two adjacent R4 groups form oxazolo(4!5-b]pylridine, than A is 
not a bond; and the compound of Formula I' is not 2-methyl-A/-(6-(5~ 
(phenylsuSfonam!do)pyrtdin-3-yi)-1H-indazoi-4-yl)thfazole-4-carboxamfdel 2-chloro-W-
i$obuiyi-A/-({5-(3-(methyisu!fonyi)pheny!)pyridin-3-yf)methyi)benzenesuifonamide or 4-(5-
(4-chloro-2>5-dimethylphenylsulfonamido)pyridin-3-yl}benzoic acid, 

2. The compound of claim 1, having Formula !: 
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or a pharmaceutical acceptable salt thereof, wherein 

A is a bond, ~CHr, -CHR5-, -CR6R6- or -CRSaR63-CR5UR6b-; 

Ring c is a phenyl or a 5- or 6-membered heteroaryi; 

R1 is Chalkyl, haloalkyl, Ca-rcycloalkyl, C9.i0aryi, Ce.ioaryi-Cwalkyi, C6,taaryloxy-Cwalkyl, 

heteroaryi or heterocyciyl in which alkyi, aryl, heteroaryi, heterocyclyi are optionally 

substituted with 1 to 5 R7; 

R2 is H, Chalky), halo-Ci.7aiky|. C^-cycSoalkyf, heteroaryi, heterocycyl or C6.10aryl; 

R3 is H, halo, Chalkyl, halo-Ci.7aikyi, C3,7cye!©alkyl, cyano, C,^alkoxy, hydroxy, nitro, -

MH2t -NH(Ci.7alkyl) or -N(C1.7alkyl)2; 

each R4 is independentiy selected from the group consisting of haio, Chalky), halo-C -. 

7ajkyl, C3„7cycloatkyl, cyano, -NHa, -NH{C17a!kyl), ~M(Ci.7a)ky!)2, Ci.7aikoxy, halo-Ci. 

-.alkoxy, hydroxy, carboxy, nitro, suifonyi, sulfamoyl, sulfonamido, C5.1Garyt, heterocyclyi, 

Cs-toaryioxy, heterocyclyloxy, -SH, -S-Ct.7aikyfs -C(0}0- C6.iaaryl, ~C{0)Q~heterocycfyl, -

C{0)0-heteroaryl, ~C(0)NRs~ Ci-7alkyl, -C{0)NR2- C6.iaaryl, -G(Q)MR2-heteroaryi, -

C(0}NRi'-heterocyciyl. -NR2C{G)- Chalkyl, -NR2C(0)~ G^aryl, -NR2C(0}-heteroaryl, -

NR2C{0)-heterocyelyl, -OC(O)- G^aSkyl, -OC(O)- C^ary!, -OC(G)~heteroaryi and -

OC(0)-heterocyclyt; wherein R4 is optionally substituted with 1 to 5 R7; or 

two adjacent R4 groups can form with the atoms to which they are attached a phenyl or a 

5~ or 6-membered ring heteroaryi, in which said phenyl or heteroaryi ring is optionally 

substituted with 1 to 4 R8, 

R5 and R6 are independently Chalky!, C37cycloalkyl, halo-Cvralkyl, heterocyclyi: 

heteroaryi or CQ.10aryl; or R" and Rsform together with the atom to which they are 

attached a C^cycfoalkyl; 

R58, RSa, Rs& and R6" are independently H, C,.7alkyi, C^cycloalkyi, halo-C^alkyi, 

heterocyciyl heteroaryi or C6.10aryl; or any two of R5a. R6a, Rst> and RSb form together with 

the afom(s) to which they are attached a C3.7cycloalkyf; 

each RT is independently selected from the group consisting of halo, Chalky!, C3. 

7cycioaikyi, C^alkoxy, Cs,10aryloxy, heterocyciyl, C6.;0ary!: heteroaryi, CN and halo-Cr, 

7alky!; 
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each R8 is independentiy selected from the group consisting of haio, Chalkyl, halo-Ci. 

7alkyi, Ci.7alkoxy, CN and haio-C17alkoxy; or 

Rz and R3; R1 and R2; R' and R6; R1 and R53; R1 and R5fa; R2 and R5a; R2 and R5b; or R2 

and R5 can form with the atoms to which they are attached a 4- to 7- membered 

heterocyciyl; or 

R3 and R6; R3 and R5b; or R3 and RSfl can form together with the atoms to which they are 

attached a Cs.?cycioalkyl; and 

wherein each heteroaryi is a monocyclic aromatic ring comprising 5 or 6 

ring atoms selected from carbon atoms and 1 to 5 heteroatoms, and 

each heterocyciyl is a monocyclic saturated or partially saturated but non-

aromatic moiety comprising 4-7 ring atoms selected from carbon atoms and 1 to 3 

heteroatoms; and each heteroatoms being O, N or S; 

p is 0, 1,2, 3,4 or 5, with the proviso that Ring C together with two adjacent R4 groups 

do not form a 2-indole; and 

when Ring C is pyridine, thiazoie, imidazole or pyrazole and two adjacent R4 groups do 

not form with the atoms to which they are attached a phenyl or a 5- or 6-membered ring 

heteroaryi, than A is not a bond; and 

when Ring C together with two adjacent R4 groups form oxa2o!o[4t5-b]pyiridine, than A is 

not a bond; and the compound of Formula I is not 2-methyl-A/-(6-(5-

(phenyisuifonamido)pyridtn-3-y!)-1/-/-!ndazo!-4-yl)thiazoie-4-carboxamidei 2-chloro-A/-

isobutyl-A/-({5-{3-(methyisuifonyi)phenyl)pyridin~3~yl)methyl)benzenesulfonamide or 4-(5-

(4-chloro-2,5-dimethylphenylsuifonamido)pyridin-3-yl)benzoic acid. 

3. The compound of claim 1 having Formula Si: 

or a pharmaceutically acceptable salt thereof, wherein 

A is a bond, -CH2~, -CHR6- or -CR5R6-; 

R1 is Chalkyl, halo-C^-alky!, C^cycioalkyl, C6-,oaryi, Cs.1£)aryl~Cv7alkyi! C6_10ary!oxy-C,. 

7alkyl{ heteroaryi or heterocyciyl in which aikyl, aryl, heteroaryi, heterocyclyi are 

optionally substituted with 1 to 5 R?; 

O 
il 
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R2 is H, Ct.7 aikyl ha!o-Ci ?a!kyi or C3.7cydoalkyi; 
R3 is H, halo, C^aikyi, halo-Chalky!, C-,.?cyeloalkyi, cyano, C^alkoxy, hydroxy, nitro, -
NH2, -NHfC^aiky!) or -N(C17alkyl)2; 
each R4 is independently selected from the group consisting of haio, Cu7 aikyl, halo-Ci. 
7alkyl, C^-cycloaikyi, cyano, -NH2, -NH(Cq_7aikyl), -N(C,.7aikyl)2, C-^alkoxy, haio-Cv 
7aikoxy, hydroxy, carboxy, nitro, suifonyi, sulfamoyl, sulfonamido, Ce^ary!, heterocyciyl, 
Ce-maryloxy, heterocycfyloxy, -SH, -S-C^alkyl. -C{0)0-aryl, -C(0)0-heterocyclyl, -
C(0)0-heteroaryi, -C{0)NR2- Chalkyl, ~C(O)NR2-C6.10ary]r -C{0)NR2-heteroary1, -
C(0)NR2-heterocyc)yl, -NR2C(0)- Chalkyl, -NR2C(O)-CM0aryS, -NR2C(0)-heteroaryi, -
NRaC(0}-heterocycfyl, -0C(0)-Ci„7alky{, -OC(O}-C6.i0aryi, ~OC(Q)-heteroary! and -
OC{0)-heterocyclyl; wherein R4 is optionally substituted with 1 to 5 R7: 
Rs and Rs are independentiy Ci.7atkyl, C3-7cycioai.ky(, halo-Chalky!, heterocyciyf; 
each R7 is independently selected from the group consisting of halo, Chalkyl, C3. 
jcycioalkyl, C^alkoxy, C6.i0aryloxy, heterocyciyl, Cs.10aryl, heteroaryi, CN and haJo~Ci. 
7afkyl; 
p is 0; 1, 2, 3,4 or S; and the compound of Formula I is not 2~methy1-/V-{6-(5-
(phenyisuifonamido)pyriclin-3-yl}-1HMndazol-4-yi)thfazoie-4-carboxam!de! 2-chioro-A/-
isobutyl-A/-({5-(3"(methyisulfonyl)phenyl}pyndin-3-yl)methyl)benzenesuifonamide or 4-(5-
(4-ch!oro>2,5-dimethyiphenylsulfonamido)pyridin-3~yl}benzoic acid, 

4. The compound of any one of claims 1 to 3 having Formula IH: 

O R\ Re 

<R% III 

or a pharmaceutically acceptabie saft thereof, wherein C, R\ R2, R3, R4, R5, R6 and p are 
as defined in claim 1, 2 or 3, 

5. The compound of any one of claims 1 to 3 having formula IV: 
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IV 
or a pharmaceutically acceptable salt thereof, wherein C, R\ R2, R3, R4 and p are as 
defined in claim 1, 2 or 3, 

6. The compound of any one of claim 1 to 3 having Formula V: 

(R\ v 
or a pharmaceutioaily acceptabie sail thereof, wherein C, R1, R2, R3, R4, R5a, R6a, R5b, 
R6t> and p are as defined in claim 1, 2 or 3. 

7. The compound of any of claims 1, 2, 4. 5 or 6, or a pharmaceutically acceptable 
salt thereof, wherein C ss phenyl 

8, The compound of any one of claims 1, 4, 5 or 6, or a pharmaceutically acceptable 
salt thereof, wherein Ring C or Ring C together with 2 R4 groups, is selected from: 
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R 

A 0 %,) • 
R 

R R 

wherein R®a is R8 or H and R4® is R4 or H. 

9, The compound according to any of the preceding claims, or a pharmaceuticaiiy 

acceptable salt thereof, wherein R4 i$ independently seiected from Chalkyl, Cv-^alkoxy, 

CN, halo, halo-Chalky! or haio-C^alkoxy. 

10, The compound according to any of ciaims 1 to 3 or 7 to 9, or a pharmaceuticaiiy 

acceptable salt thereof , wherein A is CHR5. 

11, The compound of any of claims 1 to 3 or 7 to 10, or a pharmaceutically salt 

thereof wherein R1 is G^alkyl, R2 is H, R3 is H, A is CHR5, R5 is Cr4alkyi or C3. 

ecycioalkyi, p is 1 or 2; and each R4 is independentiy Cr^afkyf, haio-Ci^aikyl, Cr^aikoxy, 

CN, halo or ha!0"Cr4aikoxy, 

12, The compound of any one of claims 1 to 11 selected from: 

N-(5~(3~chloro-4-cyanopheny!)pyndin~3-yi)eth3nesulfonamjde; 

M-[5-{3-Chloro-4-cyano-pheny!)-pyridin-3~yl]-4-methoxy-benzene-sulfonam!de; 

N-i5-(3-Chiofo-4-cyano-pbenyi)-pyndin-3-y!V44iuoro-berizene~su!fonarmde; 

N~[5-{3-Chloro-4-cyano-pheny!)-pyridin-3-yi]-4-ethyl-ben2ene-suifonamide; 

N-[5-(3-Ch!oro-4-cyano-phenyf)-pyridin~3-yf|-4-cyano-ben2ene-su!fonamide; 

N-(5-(3-Chloro-4-cyano-phenyi)-pyridfn-3~yi]-4-trifluoromethyi-benzenesu!fonamide; 

N-|5-(3-Chloro-4-cyano-phenyf)-pyndin-3-yl|-4-f!uoro-2-methyl~benzenesuifonamide; 

N~(5-(3-chioro-4-cyanophenyi)pyridin-3-yi)-2,2,2-trifiuoroethanesuifonamide; N-[5-(3~ 

Chloro-4-cyan o-pheny!)-pyridin-3-yi3-1-phenyl-methanes uifonamide; 
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N-{5-C3-chloro-4-cyanophenyi)pyrrdin-3-yl)-2-phenoxyethariesulfonamsde; 

N-[5-(3-Chloro-4-cyano-phenyl)-pyrtdin-3-ylH-methy!~b8r!zenesulfonamide; 

N~(5~(3-chloro-4-cyanopheny!)pyridin~3~yl}-1-(2-chiorophenyi)methanesulfonarri!de; 

M-(5-(3-ch!oro-4-cyanophenyl)pyndin-3-yl}-1-(4-f!uorophenyl)methanesuifonam!de; 

Cyclopropanesuifonic acid [S-{3-€hloro-4-cyano-phenyi)~pyridin-3-yl]-amjde; 

N-{5-(3-ch[oro-4-cyanophenyj)pyridin-3-yl)propane-1-su(fonamide; 

N-(5-{3-chforo~4<:yanophenyi}pyridin-3-yt)butane-1-sulfonamide; 

N-{5-{4-cyano-3-methoxyphenyl}pyridin-3-yt)-2>2,2~tnfluoroethanesu!fonamtde; 

N-{5-{4-cyano~3-methoxyphenyl)pyndiri-3-yt)ethanesu[f0namide; N-(5-(4-cyano-3-

methoxyphenyl)pyridin-3-yl}cycjopropane-sulfonamide; 

N-{(5-(4~cyano-3-methoxypheny!)pyridin-3-yl)meihyi}metharie-sutfonamide; 

N~((5~(4-cyano-3-methoxyphenyl)pyrfdin~3~yt)methy!)ethanesu!fonamide; 

N-((5-(4-cyan0'3-meth0xyphenyl)pyridtri-3-y!)meihyi)-1,1,1 -trifluoromethanesulfonamide; 

N~{(5-(3-chloro-4-cyanophenyl)pyridin~3~y!)methy!)ethanesuifonamide; 

N~((5-(4-cy3no-3~ethoxypheny!)pynd!n-3-y!}rnethy!}ethanesulfonarnsde; 

N-(1-(5-{3-ch]oro-4-cyanopheny!)pyridin-3-yt)-'2-methyipropyi)ethanesutfonam!de: 

N-{i-(5-{4-cyano-3-methoxyphenyl)pyridin-3-y!)ethy!}ethanesulfonamide; N-{1-(5-{3-

chioro-4-cyanopheny!)pyridin-3-yl)ethyi)ethanesu!fonamide; 

N-(1-{5~(3~ch!oro-4-oyanopheny[)pyndin-3-yS)butyS)ethanesulfonamsde; 

(R)-N-((5-(3-chloro-4-cyanophenyi)pyrid!n-3'-yl)(cyciopropyi)methyt)ethanesulfonamide: 

(S)-N-((5-(3-chSoro-4-cyanophenyi}pyndin-3-y!)(cyc!opropyi)methyl)e{hanesu[fonamide; 

N-((5-(3-chlGro~4-cyanophenyl)pyndin~3~yl){cyc!opropyl}meihy!}meihanesulfonarnide; 

N-((5-{4-cyano-3-methoxyphenyt}pyridin-3-y!)(cyclopropyi)methyi)ethanesulfonannide; 

{S)-N-((5-{4-cyario-2-methoxyphenyl}pyndin-3-yl)(cyclopropyi)methyt)ethanesu!fonamide; 

{R)-N-{(5-{4-cyano-2-meihoxyphenyS}pynd!n-3-yl}(cyciopropyl)me{hy!)ethanesuifonamide 

{R}-N-{{5-(4-cyarto-3-fiuorophenyl)pyridin~3~yl)(cyc!opropyi)metftyl)ethanesuifonarri!de; 

{S}-N-((5-{4-cyano-3-fluorophenyi)pyndin-3-yf)(cyclopropyl}methyi}ethanesulfonam!de 

N-{{5-(4-cyano-2-fluoropbenyl)pyndfn-3-yl}{cyclopropyl)metbyS)ethanesutfonamide; 

N-((5-(3-ch!oro-4-cyanophenyl)pyridin-3-yi)(cyc!openty!)methyi)ethanesuffonamide; 

N-{(5-{3"Ch!oro-4-cyanophenyi)pyridin-3-yi)(cyciopropyt)m8thyi)propane-2-su!fonamide; 

N-(cyc!opropyi{5-(2-methoxyphenyl)pyr!din-3-yt)methy!)ethanesu!fonamtde; 

N-({5-(2-chlorophenyi)pyridin-3-yl)(cyciopropyr)methy!)ethanesu!fonamide; 

N»({5-(4-cyanophenyl)pyndin-3-y!5(cyciopropyt)methyl)ethanesuifonamide; 

N-(2-(5-(3-chSoro-4-cyanopheny!)pyridin-3-yi)propan-2--yl}ethanesutfonamide; 

N-(cyctopropyl{5-(3-fluoropheny!)pyridin-3-yi>methyl}ethanesu[fonamide; 

N-(cyciopropyl{5-{4-methoxyphenyi)pyridin-3-yl)methy1)ethanesulfonamide; 

N-(cyciopropyl(5-(4-ethoxyphenyl}pyndin-3-y!)methy!}ethanesulfonamide; 
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N-((5-<3-chioraphenyl)pyndin~3-y))(cydopropyl}meihyl)-ethanesuifonamkte; 

N-(cydopropyi(5-(4-fSuorophenyl)pyridin~3-yJ)methyl)ethanesuifonamide; 

N-{cyclopropyi{5-(2,4-dlchlorophenyl)pyridin-3-y!)methyl)ethanesulfonamide; 

N-(cydopropyf(5-{3,5-dimethylpheny!)pyndtn-3-yl)methyl)ethanesulfonam'rde; 

N-{cyc!opropy1{5-(3,5-dich!oroph©nyi)pyridin-3-yl}methyi)ethartesulfonamide; 

N-((5-(4-chlorophenyi}pyndin-3-y!)(cyc!opropy1)methyl)-ethanesuifonamide; 

N-(cydoprapyl{5-{4-(trifluoromethoxy)phenyi}pynd!n-3-yJ)methyl)ethanesulfonamide; 

N-(cyclopropyl(5-{2,3-dichloropheny[)pyridin-3-yl)rriethy()ethanesuiforsamide; 

N-{(5-{3-chiGra-4-fluorophenyl)pyridir}-3-yl)(cyclapropyl)roethy!)-ethanesuifonamide; 

N-(cyclopropyl(5-(6-methoxynaphthaleri-2-yl)pyridin-3-yi)methyl}ethanesuifonamide; 

N-{(5-(8-chforo-1 -methyl-1 H-benzo[d3imidazo(-2-y!)pyridin-3y!)methyl)ethanesuifonamide; 

Ethanesuifonic acid [5~{6-chloro-1 -methyl-1 H-pyrroio[2,3-b)pyridin-2-yl)-pyridin-3-

ylmethylj-amide; 

Ethanesuifonic add {5-{6~chloro-1 -rtiethyt-1 H-pyrrolo[3,2"C]pyridin~2-yl)-pyridin-3-

ylmethylj-amide; 

N-({5-(3-chlQro-4~cyanophenyl)pyridin-3~yi)(cyclopropyl)methyl)-N-

methy!ethanesu5fonamide; 

N-(cydopropyl{5-(4-fluoro~3-methyl-phenyl)pyrid!n-3-yl)methyS)ethanesulfonamid8; 

N-{cyclopropyi{5-{4-eihy!suifany!-phenyl)pyndin-3~yl)methyl}etftanesuSfonamsde; 

N-{cyclopropyi{5-(3-flucro~4~meth0xy-phenyi)pyridin-3-yl}rrtethyi)ethanesulfonamide; 

N-(cyclopropyl(5-(2,4-dimethoxy-phenyl}pyridin-3-yl)rnethyi)eibanesu!fonamide; 

N-{cyciopropyi{5-(4-methyi5Ulfanyl-phenyi)pyridin-3-yS)roethyl)ethanesulfonamide; 

N-(cyclopropyf(5-benzo-[1 .Sj-dioxoS-S-yS-pyndin-S-yOrnethyOeihanesulfonamide; 

N-{cyciopropyi{5-(213-dihydro-benzofuran-5-y!}py(1din-3-yl)methyi}ethanesulfonamide; 

N-(cyclopropyl(5-{1H-indo1-5-yi)pyridin-3-y!}methyl)ethanesu)fonamide; 

!sMcydopropyK5-(2,4,6-trimethyl-phenyl)pyridin-3-yl}methy!)ethanesulfonamide; 

N-(cydopropyl(5-benzo[b3thiophen~2~yl-pyridsn-3-yi)methy()ethane$ulfonaniide; 
N-{Gyciopropyl{5-(1-methyl-1H4ndol-5-yl)pyndin-3-y!)methyl)ethanesulfonamfde; 

N-{cydopropyl{5-riaphtaien-1-yl-pyridin-3-yl}methyl)ethanesulfonamide; 

2-Ch!oro-4-[5-(1,1-di0X0-is0thia20iidin-2-ylmethyl)-pyndin-3-yl]-bertz0nitrile; 

Ethanesuifonic add {[5-(3-chioro-4-cyano-phertyl)-pyridfri~3-yl|-cyclopropyi-methyl}-ethyl-

amide; 

Ethanesuifonic acid {[5~(3-ch!oro-4-cyano-phenyi)-pyndin-3-yi}-cydopropyS-methyl}-(3-

methyi-butyi)-amide; 

{{(5-(3-Chloro-4-cyario-phenyl)-pyridin-3-yt|-cyciopropyS-rnethyi}-ethanesulfonyi-arnino)-

acetic acid methyl ester; 
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Ethanesulfonic acid {f5-(3~chi0ro-4-cyano-phenyl)~pyridin~3~yS]-cyclopropy!~methy*}-

isobutyl-amide; 

Ethanesuifonic acid {[5-(3~chioro-4-cyano-phenyl)~pyridin--3~yi]-cyclapropy!~methy[H2-

hydroxy-ethyl)-amide; 

A/-(1-{5-(3-ch!oro-4-cyanophenyl)pyridin-3-yl)cyc!opropyl)ethane-sulfonamide; 

A/~((4-chtoro-5-{3~chforo-4-cyanophenyl}pyridin-3-y!)(cyciopropyl)methyt}-A/-

m ethy I m et h a nes u If on a m i de; 

N~«5~(6~cyanonaphthalen~2~yl)pyridin-3-yi){cydopropyl)methyl}ethane-sulfonamide; 

N-(cyclopropyl(5-(quinolin-6-yl)pyridin-3-yl}methyi)ethanesuifonamide; 

(R)-N-({5-(4-cyano-3-methylpheny!}pyridin~3-yl)(cyclopropyl}methyi)ethanesuifonamide; 

(S)-N-{{5-(4-cyano-3-methy!phenyl)pyndin-3-yl){cyclopropyl)methyl)eihanesulfonamide; 

N-{(5-(5-cyanobenEofuran-2~yl)pyridin-3-yi){cyclopropyl)methyl)ethanesuifonamide; 

N-((5-(benzo{d)thiazol-5-yl}pyridin-3-yf){cyciopropyi)rn8{hyi)ethanesuifonamide; 

N-{{5-(benzofuran-5-yi)pyridin-3-yi)(cyclopropyl)methy!)ethanesulfonamide; 

N-{{5-{4-cyano-3-methylpheny!)pyridin-3-yf)(4-f]uorophenyl)methyl}ethane-su!fonamEde; 

N-{1-(S-{4-cyano-3-methylphenyi)pyridirv3~yi)-2I2l2-tnfiuoroethyl)ethane"Suifonamide; 

N~(2-{5-{2,3~dichiGrophenyf)pyridln-3-yl)ethyl)ethanesulfonamide; 

N~(2-(5~(213-dich!orophenyl)pyridsn-3-y!)cyclopropyl)ethane-suifonamide; or a 

pharmaceutically acceptabie salt thereof. 

13. A pharmaceutical composition comprising a therapeutically effective amount of 

the compound according to any one of claims 1 to 12, or a pharmaceuticaiSy acceptable 

salt thereof, and one or more pharmaceutically acceptable carriers, 

14. A combination, in particular a pharmaceutical combination, comprising a 

therapeutically effective amount of the compound according to any one of claims 1 to 12, 

or a pharmaceutically acceptable salt thereof, and one or more therapeutically active 

agents seiected from an HMG-Co-A reductase inhibitor, an angiotensin Ii receptor 

antagonist, angiotensin converting enzyme (ACE) Inhibitor, a caicium channel blocker 

(CCB), a dual angiotensin converting enzyme/neutral endopeptidase (ACE/NEP) 

inhibitor, an endothelin antagonist, a renin inhibitor, a diuretic, an ApoA-l mimic, an anti­

diabetic agent, an obesity-reducing agent, an aldosterone receptor blocker, an 

endothelin receptor blocker, and a CETP inhibitor. 

15. A method of inhibiting aldosterone synthase activity in a subject in need thereof, 

comprising; administering to the subject a therapeutically effective amount of the 
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compound according to any one of claims 1 to 12, or a pharmaceutically acceptable salt 
thereof. 

16. A method of treating a disorder or a disease in a subject mediated by aldosterone 
synthase, comprising: 

administering to the subject a therapeutically effective amount of the compound 
according to any one of claims 1 to 12, or a pharmaceutical acceptable salt thereof. 

17. A method according to claim 16, wherein the disorder or the disease is selected 
from hypokalemia, hypertension, Conn's disease, renal failure, chronic renal failure, 
restenosis, atherosclerosis, syndrome X, obesity, nephropathy, post-myocardial 
infarction, coronary heart diseases, increased formation of collagen, fibrosis and 
remodeling following hypertension and endothelial dysfunction, cardiovascular diseases, 
renal dysfunction, liver diseases, cerebrovascular diseases, vascular diseases, 
retinopathy, neuropathy, insuiinopathy, edema, endothelial dysfunction, baroreceptor 
dysfunction, migraine headaches, heart failure such as congestive heart failure, 
arrhythmia, diastolic dysfunction, left ventricular diastolic dysfunction, diastolic heart 
failure, impaired diastolic filling, systolic dysfunction, ischemia, hypertrophic 
cardiomyopathy, sudden cardiac death, myocardial and vascular fibrosis, impaired 
arterial compliance* myocardial necrotic lesions, vascular damage, myocardial infarction, 
left ventricular hypertrophy, decreased ejection fraction, cardiac lesions, vascular wall 
hypertrophy, endothelial thickening, and fibrinoid necrosis of coronary arteries. 

18. A compound according to any one of claims 1 to 12, or a pharmaceutically 
acceptable salt thereof, for use as a medicament. 

19. Use of a compound according to any one of claims 1 to 12, or a pharmaceutically 
acceptabie salt thereof, for the treatment of a disorder or disease in a subject mediated 
by aldosterone synthase. 

20. Use of a compound according to any one of claims 1 to 12, or a pharmaceutically 
acceptable salt thereof, for the treatment of a disorder or disease in a subject 
characterized by an abnormal activity of aldosterone synthase, 

21. The use of claim 20, wherein the disorder or disease is seiected from hypokalemia, 
hypertension. Conn's disease, renal failure, chronic renal failure, restenosis, 
atherosclerosis, syndrome X, obesity, nephropathy, post-myocardial infarction, coronary 
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heart diseases, increased formation of collagen, fibrosis and remodeling following 
hypertension and endothelial dysfunction, cardiovascular diseases, renal dysfunction, 
liver diseases, cerebrovascular diseases, vascular diseases, retinopathy, neuropathy, 
insulsnopathy, edema, endothelial dysfunction, baroreceptor dysfunction, migraine 
headaches, heart failure such as congestive heart failure, arrhythmia, diastolic 
dysfunction, left ventricular diastolic dysfunction, diastolic heart failure, impaired diastolic 
filling, systolic dysfunction, ischemia, hypertrophic cardiomyopathy, sudden cardiac 
death, myocardial and vascular fibrosis, impaired arterial compliance, myocardial 
necrotic lessons, vascular damage, myocardial infarction, left ventricular hypertrophy, 
decreased ejection fraction, cardiac lesions, vascular wall hypertrophy, endothelial 
thickening, and fibrinoid necrosis of coronary arteries. 


