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PYRIDIN-2-AMIDES USEFUL AS CB2 AGONISTS

The present invention relates to organic compounds useful for therapy and/or
prophylaxis in a mammal, and in particular to compounds that arc preferential agonists of
the Cannabinoid Receptor 2. The compound of formula (1) 18 particularly useful in the
treatment or prophylaxis of ¢.g. pain, i particular chronic pain, atherosclerosis, regulation
of bone mass, inflammation, ischemia, reperfusion injury, systemic fibrosis, liver fibrosis,
lung fibrosis, kidney fibrosis, chronic allograft nephropathy, congestive heart failure,
myocardial nfarction, systemic sclerosis, glomerulonephropathy, thermal injury, burning,

hypertrophic scars, keloids, gingivitis pyrexia, liver cirrhosis or tumors.

The invention relates in particular to a compound of formula (1)

wherein

R'is cycloalkyl, cycloalkylalkoxy, haloalkoxy, alkoxyalkoxy, phenyl, halophenyl,
haloalkyiphenyl, phenylalkyl, halophenylalkyvl, phenylbhydroxyalkyl,
phenyloxyalkyl, phenylalkoxy, alkoxyphenyl, halophenyloxy,
piperidinylsulfonyl, tetrahydropyranyl, 3-alkoxy-azetidinyl,
tetrahydropyranylalkyl, tetrahydropyranylalkoxy, tetrahydrothiopyranyl 1,1-
dioxide, 1,1-dioxo-[1,2thiazinan-4-yl, piperidin-2-onyl,
tetrahydrofuranylalkoxy, pyridinylalkoxy, alkyloxetanylalkoxy,
hydroxylhaloalkyloxy, halophenylhydroxyalkyl, allkylsulfonyl, alkylsulfanyl or
(halo)(haloalkyl)phenyl;
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R? is hydrogen, halogen, alkyl, haloalkyl, hydroxyalkyl, cycloalkyl,
hydroxyeycloalkyl, alkoxy, haloalkoxy, alkylamino, haloalkylamino,
tetrahydropyranyl, 1H-pyrazolyl, pyrrolidinyl, alkylpyrrolidinyl,
halopyrrolidinyl, oxopyrrolidinyl, haloazetidinyl, hydroxyazetidinyl, 1,1-

5 - dioxido-2-isothioazolidimyl, tetrahydrofuranyl, cycloatkylamino,
hydroxyoxetanyl, alkylsulfonyl, oxetanyl, 6-oxa-1-aza-spiro{3.3theptyl, 3.3-

difluoro-2-oxo0-azetidinyl, oxo-azetidinyl or oxo-pyrrolidinyi;

or R" and R? together with the ring to which they are attached form
tetrahydroquinolinyl or alkyltetrahydroquinolinyl;

10 one of R* and R* is hydrogen and the other one i8 -(CRSRG}H]{ (3R7RX)I1~R9;

or R* and R” together with the nitrogen atom to which they are attached form
piperidinyl, 1,1-dioxidotetrahydro-2H-thiopyranyl, thiomorpholinyl, 2-oxa-6-
aza-spiro[3.3 Theptyl or I-hydroxyalkylpyrrolidingt;

R’ and R® arc independently selected from hydrogen, alkyl, haloalkyl, cycloalkyl,
15 cycloalkylalkyl, phenyl, pyridazinyl, halophenyl, pyrimidinyl,
alkylsulfanylalkyl and alkylsulfonylalkyl;

or R* and R® together with the carbon atom 1o which they are attached form

cycloalkyl, tetrahydropyranyl or oxetanyl;
R and R arc independently selected from hydrogen, alkyl and cycloalkyl;

20 R” is alkyl, hydroxyl, cyano, carboxyl, alkoxycarbonyl, alkyl[1,2,4]oxadiazolyl,
oxazolyl, thiazolyl, [1,3,4Joxadiazolyl, cycloalkyl, phenyl, pyridinyl,
tetrahydropyranyl, alkyl[ 1.2 4]thiadiazolyl, [1.2,4]thiadiazolyl,
alkylaminocarbonyl, alkyltetrahydropyranyl, alkylisoxazolyl, aminocarbonyl,
morpholinyl, dihydro-oxazolyl, [1,2,4Joxadiazolyl, hydroxycycloalkyl,

25 alkoxycarbonyleycloalkyl, alkoxyalkoxy, hydroxyalkylcycloalkyl,
alkoxypyridinyl, piperidinyl, hydroxypiperidiny!, hydroxyalkylpipendinyl,
isoxazolyl, azetidine-carbonyl, alkoxyatkylaminocarbonyl, cycloalkyl-
alkylaminocarbonyl, haloazetidinylcarbonyl, alkyloxopyrrolidinyl, 1,1-dioxo-
tetrahydro-1A6-thiophenyl, 1,1-dioxo-tetrahydro-1A6-thiophenylamino,

30 amino|1,2,4Joxadiazolyl, 4-alkyl-5-ox0-4,5-dihydro-[ 1,2,4 Joxadiazolyl, nitro-
benzo[1,2,5]Joxadiazolyl, alkylsulfonyl, alkyl[ 1,2 4]thiazolyl,
hydroxyalkylaminocarbonyl, oxotetrahydro furanyl,
(cycloalkylalkyl)(alkoxycarbonylyamino, 2-oxo-[1,3Joxazinanyl, haloalkyl or

hydroxypyrrolidinylaminocarbonyl,
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mis Qorl;and
nis 0,lor2;
or a pharmaceutically acceptable salt or ester thereof.

The cannabinoid receptors are a class of cell membrane receptors belonging to the G
protein-coupled receptor superfamily. There are currently two known subtypes, termed
Cannabinoid Receptor 1 (CB1) and Cannabinoid Receptor 2 (CB2). The CB1 receptor is
mainty expressed in the contral nervous (t.e. amygdala cerebeltum, hippocampus) system
and to a lesser amount in the periphery. CB2, which is encoded by the CNR2 gene, is
mostly expressed peripherally, on cells of the immune system, such as macrophages and
T-cells (Ashton, J. C. et al. Curr Neuropharmacol 2007, 5(2), 73-80; Miller, A. M. et al. Br
J Pharmacol 2008, 153(2), 299-308; Centonze, D, et al. Curr Pharm Des 2008, 14(23),
2370-42), and in the gastrointestinal system (Wright, K. L. et al. Br J Pharmacol 2008,
153(2}, 263-70). The CB2 receptor 18 also widely distributed in the brain where it is found
primarily on microgha and not neurons (Cabral, G. A. et al. Br J Pharmacol 2008, 153(2):
240-51).

The interest in CB2 receptor agonists has been steadily on the rise during the last
decade (currently 30-40 patent applications/vear) due to the fact that several of the early
compounds have been shown to have beneficial effects in pre-clinical models for a number
of human discases mcluding chronic pain (Beltramo, M. Mini Rev Med Chem 2009, 9(1),
11-25), atherosclerosis (Mach, F. et al. J Neurocendocrino! 2008, 20 Supp! 1, 53-7),
regulation of bone mass (Bab, 1. ¢t al. Br J Pharmacol 2008, 153(2), 182-8),
neuroinflammation (Cabral, G. A, et al. J Leukoc Biol 20085, 78(6), 1192-7),
ischemia/reperfusion injury (Pacher, P et al. Br J Pharmacol 2008, 153(2), 252-62),
systemic fibrosis (Akhmetshina, A. et al. Arthritis Rheum 2009, 60(4), 1129-36; Garcia-
Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-6), liver fibrosis (Julien, B.
et al. Gastroenterology 2005, 128(3), 742-55; Munoz-Luque, I. et al. ] Pharmaco!l Exp
Ther 2008, 324(2), 475-83).

Ischerma/reperfusion (I/R) injury is the principal cause of tissue damage occurring in
conditions such as stroke, myocardial infarction, cardiopulmonary bypass and other
vascular surgeries, and organ transplantation, as well as & major mechanism of end-organ
damage complicating the course of circulatory shock of various etiologies. All these
conditions are characterized by a disruption of normal blood supply resulting in an
insufficient tissue oxygenation. Re-oxygenation e.g., reperfusion is the ultimate treatment
to restore normal tissue oxygenation. However the absence of oxygen and nutrients from

blood creates a condition m which the restoration of circulation results i further tissue
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damage. The damage of reperfusion injury is due in part to the inflammatory response of
damaged tissues. White blood cells, carried to the area by the newly returning blood,
release a host of mflammatory factors such as interleuking as well as free radicals in
response to tissue damage. The restored blood flow reintroduces oxygen within cells that

5 damages cellular proteins, DNA, and the plasma membrane.

Remote ischemic preconditioning (RIPC) vepresents a strategy for harnessing the
body’s endogenous protective capabilities against the mjury incurred by ischemia and
reperfusion. It describes the intriguing phenomenon in which transient non-lethal ischemia
and reperfusion of one organ or tissue confers resistance to a subsequent episode of

10 “lethal” ischemia reperfusion injury in a remote organ or tissue. The actual mechanism
through which transient ischemia and reperfusion of an organ or tissuc confers protection

is cwrently unknown although several hypotheses have been proposed.

The humoral hypothesis proposes that the endogenous substance (such as adcnosine,
bradykimn, opioids, CORP, endocannabinoids, Angiotensin 1 or some other as yet
15 umdentified humoral factor) gencrated in the remote organ or tissue enters the blood
strearn and activates its respective receptor in the target tissue and thereby recruiting the

various intracellular pathways of cardioprotection implicated in ischemic preconditioning.

Recent data indicates that cndocannabinnoids and their receptors, in particular CB2
might be involved in pre-conditioning and contribute to prevent reperfusion injury by
20 downregulation of the inflammatory response (Pacher, P. et al. Br J Pharmacol 2008,
153(2), 252-62). Specifically, recent studics using CB2 tool agonists demonstrated the
efficacy of this concept for reducing the /R injury in the heart (Defer, N. et al. Faseb J
2009, 23(7), 2120-30), the brain (Zhang, M. et al. J Cerch Blood Flow Metab 2007, 27(7),
1387-96), the liver {Batkai, S. et al. Faseb J 2007, 21(8), 1788-800) and the kidney (Feizi,
25  A. et al Exp Toxicol Pathol 2008, 60(4-5), 405-10).

Moreover, over the last few years, a growing body of literature indicates that CB2
can also be of interest m sub-chrome and chromic sctting. Specific upregulation of CB1
and CB2 has been shown to be associated in animal models of chronic diseases associated
with fibrosis (Garcia-Gonzalez, E. et al. Rheumatology (Oxford) 2009, 48(9), 1050-6;

30 Yang, Y. Y.ectal Liver int 2009, 29(5), 678-85) with a relevant expression of CB2 in

myofibroblasts, the cells responsible for fibrosis progression.

Activation of CBZ receptor by selective CB2 agonist has in fact been shown to exert
anti-fibrotic effect in diffuse systemic sclerosis (Garcia-Gonzalez, E. et al. Rheumatology
(Oxford) 2009, 48(9), 1050-6) and CB2 receptor has cmerged as a critical target in
experimental dermal fibrosis (Akhmetshina, A. et al. Arthritis Rheum 2009, 60{(4), 1129-
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36) and in in liver pathophysiology, mcluding fibrogenesis associated with chronic liver
diseases (Lotersztajn, S. et al. Gastroenterol Clin Biol 2007, 31(3), 255-8; Mallat, A et al.
Expert Opin Ther Targets 2007, 11(3), 403-9; Lotersztajn, S. et al. Br J Pharmacol 2008,
153(2), 286-9).

The compounds of the disclosure bind to and modulate the CB2 receptor and have

lower CBI receptor activity.

In a first aspect, there 1s provided a compound of formula (1)
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R'is cycloakyl, cycloalisylalkory, haloalory, slicowyaliory, baloallviphenyl,
phenylalicy!, halophenylalicyl, phenyinvdrenyalicyl, phanyioryalin,
phenyislivory, hnlophenyioxy, piperidinyisiony], cetrehydropyeanyd, 5
slisory-zzetdinyl, wrabydropyranyialicy!, extrebydropyranyialicry,
temahydratiopyrany] 1, 1-Gioxis, 1,1-tioso-[ 1.2 hazinan-4-yl, piperidin-2-
oyl weteabydrefuranyldliory, pyridinylaliony, allyloxewmyisficry,
nysroxyialoatviory, helophenylhydronyalicel, sliyisulfonyl, aliryisufayl or
{helo){haloalioylphenyl;

B i hydrogen, hetogen, aliyl, haloslky!, bydroryaliyl, oyciosfiyl,
hydroryeycioslicyl, alkory, haloalkoey, sllrviamine, baloaliodamine,
etchydropyranyl, LH-pyrarolyl, pymoiiding, al-yipyrroliding,
halupyrrolidioyl, osepyrolidingl, haloarndinyl, hydroxvazetiding, 1,1
dioyido-2-tyethioasoiading], woabydroferany], cycloalvisming,
kydroxyowetanyl, alicvisalionyl, oxstanyl, 6~oxe-1-aze-spizn]2 3fhepryl, 3.3

o e’

difiuore-2-oro-azetidmyl, oxo-azzbidmy] or ouo-pyeroliding;

or &' and B westher with the ring to wiich they are atinched form
errahwiroquinslinyt or el yierehviroguinokiog;
Ki - v o N . P\‘,V e B s
one of B and B® & hiydrogen and the other one s ~(CROBH,(CR B2

G )

a
*

5 A . Lo . - . IS

ar B and K wogether with the nitrogss goom 0 witich fhew are atacher form
piperidinyl, 1.} -dioxidorrabwdro-2E-thiopyvranyl. thiomorpholizyl, 2-oza-6-
aze-gpitol 3 3inspryl or hydronyaizvipymoliding,

R* and B wre independentty ssiected from hydeogern, alkyl, halueiry!, cycinalivi,
eycloaliyialtyl, phemyvl, pyridazinyl, halopheayl, pyrinostdion,
glizyisulfanyialicy] and allbyisuifonylaliyl:
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or B and B® rogether with the carban atom to which they are atsched form
cycloaltryl, terrah ydropyrany! o oxetanyl;

R’ and RY are independentiy sslecred from hydroges, alkeyl and cycioalkyl;

8’ i alicyl, hydrox yi, cyano, carboxyl, alkoryearbonyl, alicvl[ 1.2 4loxadiazalyl,
oxazotyt, thiazolyl, [1.3 loxadizzolyl, cycloaliyl, phenvl, pynidiny,
etvabydropyranyl, alcyl] 1.2 4ithiadiavolyl, [ 1.2 4}thiadiazolyl,
alicylaminocarbonyl, alkyhtewahydropyranyl, allivlisoxazolyl, aminocarbonyl,
morphotinyl, dibydro-oxazoliyl, (1.2 4joxadiazobyl, bydroxyoyaloaliyl,
slicoxyearbonyleyeloalinyl, alkorvalkory, hydroxyalkyleycioaikyl,
alzoxypyridinyl, pipenidmyl, hydroxypiperidinyl, hydrozyalkyipiperidiny,
isomnzotyl, seetidine-carbonyl, alkoxyelcviaminocerbonyl, cycloalioyi-
albviaminocarbonyl, baloazetdinyicarbonyl, albvioropyrroiidingd, 1,1-dioxo-
tetratydro-1 A6 -thiophenyl, 1 E-éim:o-zamhvm*mﬁ;thiwhmvmm
amano] 1.2,4joxadiazolyl, 4-alkyl-S-one-4, 5-dihvdro-| 1,2, 4joxadiszolyl, nitre-
banzo[1,2,Sjoxadazolyl, allkvisulfonyl, alloyl] 1.2, 46hiazoiyl,
hydroxyalkylaminocerbonyl, oxoletrabrydrofuranyl,

{rycloalyiatkyly(alkor yoarbonyharmine, Z-oxo{1,3onazinanyl, %mkmh:yi or
kydroxypyrrodidinyiaminocarbonyl; :

mis Oorl;and

nis O, 1o0r2;

or & pharmaceutically acceptable salt or ester thereof;

wherein said compound 1s selecied from the group consisting of:

Wisthyl 2-metyi-2-(5-methy-6-(2,2.2-wifinorosthoryipicolinamido)propanoae;

2-{(6-Cyeiohen vi-pyridine-2- carbonyl - amnine -2 -meth vi-propionic acid methy)
egtar;

2~ {[6-Cyelopropyimesthon y- S temabydro-pyrap-4-wi-pyridine -2 -carbonyl}-aming |-
Z-methyl-propionic acid methy! ester,

&-Cyclopropyimethor y- 5-{ratrah ydro-pyran-4- vl y-pyridine-2-carpoxviic acid [1-
methyl- Lo (S-methyl-[ 1,2 4lonadizeol-3-vl-ethvl]-amide,
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2-{[&Cyclopropyimethox y-5-(LH-pyrazai-3~y}-pyridine-2 ~carbonyl}-amino |- 2-
methyl-propionic acid methyl eser; '

§-Cyclopropylmethoxy-5-pyrrolidin- 1 -yi-pyridine-2-carbox viic acid {(8)-1-
bydrox ymethyl-3-methyl-buryl)-amide;

e

{6-C yelopropyimethoxy-S-pF
thlopyran-4- 5»*1‘}~m&thammf:;

rrofidin-1-vh-pyridin-2-v1-(1, 1 -dioxidoterrab varo-2H-
{6-Cyclopropylmethor y- S-pyrrolidin-1-vl-pyridin-2- vl -thiomorpholin-4-yi-
methanons;

§-Cyciohex vi-pyridine-2 -carboxyiic acid pipendin. I-viamids,
[5-Methyl-G-(piperidine- | -sulfonyl-pyridin-2 -yi}-piperidin-1 -vi-methenone;

2-[(6-Cyclomopyimethony- S-pyrroidin-I-yl-pyridine -2-carbonyly-amine]-2-methyl-
propionic acid methyl ester;

ﬁsﬂyﬂm*myzmﬁmﬁy»wmmump—i~31%~ny1maw}-—yihfﬁ»a n-fmzEe
spiro{3.3 Joept-6-yl-methanone;

&-Cyclopropyimethory-S-(Z-methyi-pymrolidin- I -yl -pyridine-2-carbox vic acid
({51 -carbamovk-3-methyl-buryl -amade;

&-Cyelopropyl methor y-S-pyrrolidin- | -yi-pyndine-2-carbozyhic acid [1-methyl-1-(5-
roetyd- 1,2 4loxadiazol-3-yl -ty -amde;

&Cyclopropyimetnos y- S-(istrabydro-pyran-4-yl -pyridine-2-carbox viic acid (1-
methvl-1 -thinzol-2 ~vi-athyl -amids;
¥

t-Cyclopropyimetnor y- S-pyrrolidin- b -vi-pyridine-2-carboryiic acid (1, 1-dimathyl-

o

3-morpholin-4-yi-propyl-amide;

&-Cvelopropyimethory-S-methyl-pyridine- 2-carborylic acid (I-methyl-1-
sthryicarbamovi-athyl-amide;

(Tetrabrvdro-pyran-4-yl-pyridine-2-carboxylic acit pipenidin-1-yiamide;
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(5-Cyclopenryl-b-cyclopropyimethox y-pyridin-2- vl y-(1, I -dicxidorerab vdro- 2H-
thiopyran-4-yl-methanons;

5-Cyclopenty-6-cyclopropyvimethor ypynidine-2 -carboxylic acid (1-methyl-1-
methylcarbamoyl-athivl)-amide,

S5-Cyclopropyl-6-cyclopropyvimethor y-pyridine- 2-carbonviic acid piperidin-l-
yiarmide;

5-Cyclopropyi-6-cyclopropyimethor y-pyridine-2-carbor viic acid (1-methyl-1-
methylcarbamoyh-sthyl)-amds;

S-Cyciopropyi-6-cycopropyvimethon y-pyridine-Z-carboxvic acid {1 ~methyl-1-
thizzol-2-yl-ethyl)-amide;

-Cyolopropyt-6-cyclopropyimeathor y-pyridine-2 - carboryhc acid |
methyi-[1,2 £onediszol-3-yh-einyi}-amide;

ru«n 21

emethyi-1-(5-

&-Cyclopropyimethoxy- S-me mylvgmamw%uarmwaw acid piperidin- L-viamide;

5C VC&B&J’K&'E—5-@?@%@??@}&%%%}:3”?&”&%4»”&Gw’?am acid §53-2-
eyctoprapyi-1-(F-methy-[ 1,2 Alonadiazol-3-yl}-athyl-amide;

S-Cyciopentyl-t-cyclopropyimethon y-pyridine-2-carboxyiic acid [1-methyl-1-(5-
methyl-{ 1.2 4joxadizzol-3-vi-ethyl l-amide;

5-Cyclopentyl-6-cyciopropytmethor ¥-pyridine-2-carbonyiic acid { 1-methvi-1-
thizzol-2-yi-etyiamide;

&Cyclopropyimethon y-S-mathyl-pyridine-2-carboryiic acid [(S-2-cvclopropyi-1-
(S~rmetnl-l 1,2 4longdigzol-3-yl ety l-armide;

t~Cyclopropvimethor y- 5-(tetrabydro-pyran-4-y! -pyridine-2-carboxyiic acid {(8)-2
cyclopropyl-1-thigzoh-2 - vi-athyl)-armide;

@Cy&i@mpy&rmtmx3:—5~{2«mz.@~p rokidin- ~y’}-—ny~'xsim.~2~cmmwy‘£1~ acid (I-
metiyl-1-ogarol-2-vi-ethvl)-amids
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&-Cyclopropyimethoxy-S-methy-pyridine-2-carboxyhic acid (1-methyl-1-thiezol-2-
vi-ethyl-amide;

5-Cyelopropyimethony-5-p 3~mm¢;~£-y£-wmmw Z-carboxylic acid [1-(4,5-
gibvdro-onazob-2-y1 - 1methyleth vl -amid

X

T

&-Cyclopropvimathoy y- S-methyl-pyridine-2-carborviie acid ((Sy3-mehvi-i-
tazol-2-yi-breryl)-ammde;

t-Cyclopropyimethor y-5-methyl-pyridine-2-carborylic acid ({S)y-2-cyclopropyl-1-
tuiazok-2-yi-sth vl -amide;

&-Cyclopropylmethox y-pyridine-2-carboxyiic acid piperidin-1-yiamids,

6-Cyclopropyimethor y-5-(3 3-diflnoro-gzetidin- Lyl -pyridine-2-carbaxylic aod (1-
metnyl-l-thigzok-2-yi-cthy amide;

5-Cyclopropyl-6-cyclopropyimethoryv-pyridine-l-carboxviic amid {1-methyl-1-
[1,2 4)oxadiazol-Soyl-athyl y-amide;

3-Cyciopropyi-b-cyclopropyimethos y-pyridine -2-carboz vile acid (1-afhyl-1-
methyicarnamoyi-propyl -amide;

&-Cyclopropyimethory-3-{3-hvdrony-azendin- 1-vi-pyridine- 2-carboeylic acid (1-
methyl-l-thiazol-2-vi-ethyl amide;

&-{Cwziopropybmathoryl-5-(1, 1-dioxide- 1 2-sothiszohdin- 2-vE-R-12-0 1 3-thiazol-2-
vipropan-2-yi | pyridine-2-carboramide;

o-Cyclopropyimethor y-5-3 3~diﬂu@ﬂwmmiizém~lw}fE}mp}ma‘ZimmE ~carboryile acid

L3

(1-ethyi-1-methvicarbamoyi-propyl-ammde;

[&-Cyclopropylmethoxy-5-(3 F-difluore-pyrrolidin- | - vDepyridin-2-v-{1,1-
dyoxidotemabydro-2H-tiiopyran-4- vl -methanone;
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&-Cyclopropylmethox y-5-(3,3-diffvorc-pyerolidin- 1-yl}-pyridine- 2 -carbox viic acid
{1-methyl-1-methyicerbamoyi-ethyl-amide

S-Chiloro-t-cycloprop yimethoxy-pyridine-Z-carbax ylic acid (I-methyi-1-
1.2 dioxadigrol-3-vi-ethyl -amide;

-Cyclohexyl-pyridine-2-carborylic asid (2-hydroxy-cvelobery-amide;

¢

&-Cyclopropyimethox y-3-{istrabydro-pyran-4-yI-pyridine-2 -carbaz viic acid {1-
eivyl-1 -metyvicarbamovl-propyl -amide;

&-Cyclopropybmetbor y-5-3,3-difluoro-azendin- 1 -vD-pyridine-2 -carboxviic acid (1-
sthyl-1-methyicarbamoyk-propyl-armide;

&-Cyclopropyimethor 3-5-(2, F-difluoro-azetdin- 1 ~yl-pyridine -2 -carbonviic acid {3-
methyl-l-merhvicarbamoyl-athyl)-amide;

2-H(E6-Cyclohex vi-pyridine- 2-carbonylamins}-cyciohexanscarbox yiic acid meathy]
esier;

o-Cyclopropyimethon y- S-{ istrabyaro-pyran-4- vi-pyridine-2-carbox viie acid (1-
meath yl-1-oxazol2-yi-ctryl amide;

Fll i

&-Cyoiopentyl-pyridins -2 -carbox vlic acid piperidin-i-viamide,

5-Cyeiopropyi-6-cyclopropyimethon y-pyridine-2-carboxylic acid ((S)-1-carbamoyl-

Y

Z-cvclopropyi-eth v -amide:

S-Cuclapropyt-&-cyrlopropyimethor y-pyridine -2 ~carborvic asid ((S)-2-

/

cychopropyl-1-thiszol-2-vi-stoyl -ermae;

S-Cyclopropyl-t-cyclopropyimethon v-pyridine-2-carhoxviic acid ((3)-1 -carbamoyi-
F-metyi-butyl Famide;
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6-Cyclopropytmethory-3-(3 3-difluoro-azetidin- 1 -yl -pyridine-2-caberylic acid T1-
methyl--(S-methyi-{ L2 Aoxediarol 39 beath vl -amide;

&Cyclopropyimethory-3-(3,3-difluoro-azatidin- 1 - 0-pymidins-2-carboryviic asié
{(S})- 1 -carbamoyl-Z-cyvclopropyi-e v -arpide;

>Cyciopentyi-G-cyclopropylmethox y-pyridine- 2 -carbon ylic acid ({51 -carbamoyi-
2-cyelopropyi-etind amide;

S-Chimo-b-cyclopropylmeihory-pyridine-Z-carbax ylic acid [1-methyl-1-(S-mmethiyl-
(1,2 4 oxadizenl-3-v-athyl l-amide;

SChioro-G-cychopropyimethoxy-piridine-2-carbouvile acid (1-sthyl-1-
methvicarbamoyl-propyl)-anide;

S-Biromoe-G-oyciopropylimethory-pyridine-2.carboryiic soid ((8)-1 -carbamoyi-2-
eyolopropyi-efhyl-amide;

S-Cyclopestyi-t-cyclopropyimethory-pyndmne-2-carborviic acid {1-ethyi-1-
meth vicarbamevl-propyl -anmids;

t-Cuclopropylmetnony- 503 3-difluoro-pyrrolidin. bo-yl-pyridine-Z«carhoryiie acid
{551 carbamovi-2 -cyvclopropvi-ety-amige;

&-Cyclopropyimsthor v S-riflosromefoyt-pyridme- 2-carbor viie aoid ({5)-1-
carbamoyl-2-cyclopropyl-ath vl -amide;

e-Crclopropyimsthory- S-(tetrab yaro-turan-2-vI -pyridine-2-carbor viic ackd ({5)-1-
casbraney- S-meth vi-baryl amide;

&Cyclopropylmetnon y- 5-{erat yaro-furan-2-vi ppyridine -2 -carbor vlic acid ((Si-1-
carbamoyt- 3-meth vi-bury] - amide;

5Cyclopropy-G-cytiopropyimetor y-pynidine- Z-carpox viie acid [2-(2meihory-
ettpe -1, 1 ~dimeth vi-ethyl l~armde;
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6-Cyclopropyimethor y-5-rrifinoromethyl-pyridine-2-carborviic acid ((Sk1-
carbamoy-3-methy-baryD-amude;

&-Cyclopropylmethory- 5-trifluoromed; yhpyridine-Z-carbox viic acid (1-methyi-1-
(1,2 &oxediazot 3-vi-otryvl - ammade;

&-Cyctopropvimethor y- S-trifleoromethyl-prridine-2 -carboxviic aoid [ Lemethyle1-05-
metivytl 1,2 lonsdiazol-3-yD-sthyl i-amide,

»

6-Cyelopropyimethory-S-triffluoromethyl-pyndine-2-carborvlic azid (-metayi-1-
thizant-2-yl-ethrl-amide

6-Cycioheryt-pyridine-Z-casborylic ackd (2 rydrorymethel-cyoiohen v -rmide;

6-Cyclopropyimetyony- S-{temah ydro-firan-2-y1) Fpyridime-2-carhoryiic ackd [1-
meetiryld-(Somethyl[ 12 Lomadizrol-5-y1-ethyil~ammds;

G- yoiopropyimefuony-S-{terahydre-furar a«»"“w}ﬂ,}wmmam - CRrDOr e
mestbrvlel o Somethyl-[1,2 4loxadieznl-3-y-sthyl -

4

ey

$onk
(

&-Cyciopropyimethory- S-ifluorometiy-poridine-2-corboxviic acid (1-methyi-1-
axazol-2-vi-ethyl -amide;

t-Cychopropyimetnox y- S-methyi-pyridine-2 -carboz ¥ic acid (($)-1 -carbamoyi-2-
eyclopropyh-efhyl-amids;

&-Cyolopropyimeteory-5-C-bydros y-aesi din-§ -y -pyridine-2 -carbor viic zoid (5
I-carbamoyh-3-methyl-batyl-armids;

&-Cyelopropylmsthosy- 3~3 3-difluoro-azatidio- 1 -y)-pyridine-2 -carbanviic acid

{5 l-carbamoyl-3-methyi-meyl-amide;
S-Cyclopropylamino-6-cvolapropyimethor wpyridine.Z ~carbonyiic acid (81«
carbamoyi-2-cyciopropyl-stryl -smide;

S Cyclopropyiamino-6-oyclopropyisethor v-pyridime-2 -casboorvlic acid ((S)1-
car ey nefnvi-buryl -amide;

-

&-Cyclopropyimethorny-3-(3 3-difluore-ezatidm- 1 -yl -pyndime-2-carboxviic acid
{8 L-oyclomropyimethyi-2-hydrony-2-methyi-propy)-zmide;



5h

&Cyclogropyimethox y- 3-(tetrah yoro-furane- 3~y pyridme - 2-carbor viic acid ((8)-1-
carbamoyi-2-cyclopropyl-aiiyl-amnide;

§-Cyclopropyimethoxy-5-(3 3-difluore-azetidin- L-yI}-pyridine-2-casboxyiic acid {2-
hyaroxy-cyclohes vi-amide;

El--C'vciﬂummr}mﬁm sy 503 F-difluoro-azeridm- | -yl -pyridine- 2 ~carboxylic arid
(Sh2-cyciopropyl- 1 -(S-methyb-[ 1.2 4josadiazol-3 -yl ety --amide;

5%%%@%@%@ yelopropylmethor y-pyritine-2-carborylic acig ((S)-1-

cyciopropyimeathyl-2-Inydsony-Z-methyl-propyl - ammide;

& Cyaiopropyimethoy y-5-{ tetrab ydro-furan- 3-y-pymidine-2-carboryic acid (2-
bydroxy-1,1 -dimetayi-=thyD-amide;

SCyciopropyl-6-Z~methoxy-stharypyridine-Z-carborylic acid (51 -carbamoyi-
S-methyhburyl-amide;

7,7 -Crimetiryi-5,6,7 S-gabydro-guinoime-2 ~carbox vike acid {((R)-2-cvciopropyi-2-
bydrony-propyl -aomide;

7,7 -Drimethyl-W-(2-{ S-methyl-1,1 4-oxadizrol-3-vDpropen-2 -vh-5,6,7 8-
ngaxmqummm—mmmmmiﬁ:;

Haf1-Hya m&j*-’hmﬂm}rmmaw -yix7,7-dimnethyl-5.6.7 §-tewabydroguineline- 2 -
carpokamid

&-Cyclapropyimethoz y- 5-(3, 3~difluore-azstidio- 19l pyridine-Z-carborviic acid
(S} 2-ovoiopropyt-1 ~thigzol-Z-yi-sthryl-ammds,;

&-Cyclopropylmethoy v 5-(3 3-difuoro-azetidin- -yl -pyridime -2 -carborvlic acid
pyridin-2-viensthyl r-amide;

Lo

P

&-Cyciopropyimethor y-5-(3 2-difluoro-azetidin-1 -yl -pyridine-7-carboryiic acid (2-
hydrory- L1 ~dimethyl-etoyl }-ammde;

{e~Cyclopropyimethoxy- 5-(3, 3-diffeoro-ezetidin- L-vi-pyridin- 291 1-((S)-2 -
mydrosymethyb-pyrolidin- -y -methanons,

6-Cyciopropybmethor y- 5-O3-hvdroxv-axstar-3- v -pyridine- 2-carbozvhic acid (8)-
I-carbamoyi-3-methyi-buryl-armide;
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5-Cyelopropyi-b-(2-methox y~ethor v)-pyridine-Z-carboxylic acid [ 1-raetryi-1-(5-
eyl 1,2, dtoxadisnod-3-yl-ath vil-amide;

5-Cyciopropyi-t-cychopropyimethory-pyridine-2-carbax viic acid {1, 1-dimethyl-3-
morpholin-4-vipropyl-amids;

5-Cyclopropyl-t-{ 4 fluore-benzyl -pyridine-2-carbox viic acid (831 -carbamoyl-3-
methyl-buryl)-mmude;

&-Cyelopropvimethory-5-(3,3-difluoro-azesidin- 1 -yl -pyridine -2 -coron viic acid
{8 d~oyclapropyi- 1 -(2-methory-athorymestod ety -amide;

5-(3,3-Difluoro-sratidin-1 »@ﬁ}*é«{z-mam@zywﬂth@w}@mﬁi%.‘2&cam@xsﬁm acid
{ S‘&mbmwm%:wwﬁ'xywbmw - rmigh

S-Cowe a@zﬁw“mwmﬁmmf::mg}mwmm&mﬂy@yﬂmm -sarbos yiic aoad {2 -hyorony-

1,1-cmatoyi-athyl -amiae;

-

6-Cyciopropyimethory-S-(1 bytroxy-cyclobmaryl-pyridine-2-carboxylic asid [3-
megsthyyl-l ~(S-mathyl-[ 1,2 Soradizzol-3-y-ethyl -amide;

SCyzhopropyl-6e(2-methory-athory-pyridine-2-carbox yiic acid ({5 -carbamovi-
..-ﬁﬁ@lﬂﬁ}mg}@éu&iﬁjﬁ}*&mﬁﬂ;

5-[Big-(2,2.2-riflucro-ethyl -amine}-6-cyclopropyimethory-pyridine -2 -carbar ylic
azid ({5} 1-carbemoyi-2-cvclopropyl-ethy]-amdde;

Il Pl

SCyclopropyi-bovcippropylmetony-pyridins-2-carboxyhic acid (52~

cvclopropyl-1-(5-methyi-[ 1.2, flonadiazol- 3-vh-athel ] -amide,

SelBis-{2,2 »r:“mummmmm,r»amwm f-t:*-”‘@l"‘mﬂmwf ﬁlﬁtﬂm«yﬂvmm&» 2-marnon i
azid {1-=athyl-1-methyicarbamoyi-propyl-amide;

5-Cyclopropyl-6-(retabrvdro-furan-2 -vimethon vi-pyridine-2-carboryiic acid [1-
methryl-1-( S-mathyisf 1,2 Aloradiesol-3-91 -eth v l-amide:

Ko 2-Cyanopropan-2 -y} S-ovalopropy-S-{cyciopropyimeihony picolinamids,



5]
{83 5-Cyclopropyhb-(cyclopropyimethor «-N-3, 3-dimetinl- | -{methviamino-1-
oxobmman-2-vhpieolinanide;

W1 Armimo~ 2. 3-dimethyl-1 -oxobutan-2 ~yl}S-cvalopropl-G-{ove iopropy iy ivar g
nicolinamiae:;

¥

R 1- Araine- 2-metvgl- L -oxobuten-2-v1- S-cyclopropd-6-(ocyclopropyimethony)
pCodinamide;

5-Cyelopropyl-6- (ffﬁ dopropyimethox vi-Re( |- S-meathyl-1 2 4-oxadiazoi-3-
i }\mmm:yi;pmmmamms;

(S¥-K-{2-Aamino-2-ox0- -phen yish vl - S-cvelopropyl-t-{cvclopropyimethor v)
picolinarmde;

(B -0-(2-Amme-2-ogo-1 -phenyvisthyl}l-S-cycloprapyl-£-
fevclopropyimethoryipicolmamids;

4 E{“’-ﬂ«-f: velopropyl-f-(cvciopropyimethor yi-IN-{ 1 -bydrox v-4-meth vipentan-2-
yiypicohnarnide,

Pl

S-Cyclapropyi-6-{ cycloprapyimethoxy-1e-( 1 -{hvdrommetyl iovclopentyly
micolinEnacs;

S-Cyclopropyl-6-{cyclopropyimethor yi-K-(2{ 3umetiyyie] 2 d-pnadinzot-5-

&

¥ yprogen -2 -+ iplootimavnide;

5-Brogne-o-{4-Faoro-phanox ¥ -pyridgine-2 -carboryiie aoid ({5 -1 -carbamoy-3-
methyl-pury! amide,

Fea{ 3~ Agrsing-2 4-dimethy-  -oxopentap-2- vl - S-oycioprapyi-G-
cyolopropyimethorvinieolinaemids,

{1 - Arame-3 2 dimeth - | -oxobutase-2-vh- S-ovclopropyi-t-
{evclopropyimetorypicolinamits,



5k

5-Cyclopropyl-6~cyclopropyhmesthoxy-pyridine -2 -carbox viic acid (4-carbamovl-

tetrabhvaro.pyran-4- v -amide:
(S 5-Cye umrwvwﬁ-»{ cyclopropyimethoxy)-N-{4-megtyiyd- | -{ medryl amino)- 1 -
oxopentan- 2-ylpicolingmide;
{83 5-Cyclopropyt-6-( cyclopropyimehon v)-N-{4 4-dimpethyl -1 (methrvlsmine)-1 -

s};ﬁ;@wﬂmﬁ*ﬁ&m’m@ummmw
Cyclopropyl-H-{(E)-3 3-dimpatiryi-1 -{meth viemmino - | -onobuwtomn- 2~y -6

-~
o

™
{{retrabrydrofuran-2- yl imethor Yipizotinermids,
~Cyttoprop -No{( S 4-methyi- 1~ meth viaming | -ox opentan- 2-y -6

&£ g _
{1 terraivydroforan-2-ymethorry ypiooimanite;
S-Cyclopropy-N-((5)-4 4-dimethyl-1-{methylamino -1 -oxopentan-2-y1-6-

tearahydrofuras. 2-yl methor yimtcolnemide,

-yl S-cyciopronyd

-y s

~G-{f peprab varafuran-2-

RS+ 1 ~Amino-4-meth yi-1 -oxnopsnize-Z-

viymethonypcolinamide,
5-Cyciopropyl-6-{4-Tsoro-phenory-pyridine-Z-carboxvlic acid {(8)-1-carbamoyi-3-
O

meth byl }-amde;
5-Bromo-6-{ irayyare- faran-2 - vimethor vi-pyridine 2-carbor viic acd {5

dumeetivyl- Inethvicarbamoyi-propyl-amide;
~{S-methyi- 1.2 d-oxadiarol-3-viioycioburyl-6- pyridin-2 -

S-Cyclopropyi-N-{ 1
vimethor vipicolmamids,
E-Cyclopropyt-R-{ cyclopropyl(S-methyl-1,2 4-oxadiansl-S-yimmsthyl -6
(cydlopropvimetiorypicalinamics;
S-Cyclopropyi-S-cyclopropyimethoxyv-pyridipe-2-catboxyvlic acid ({R)-1-
mvdrowymethvi-1 2-dimethyl-propyl-amde,
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>-Cyclopropy-t-{cyclopropyimethony -N-(d-hydrox v-2 -methylbutan-2 -
yDypicolinamids;

{S}5-Cyclopropyl-R-(3,3-dimethyl-1 -{methyiamino - L-oxobotan-2 - ¥ 3-6-
{(erabyvdro-2E-pyran-4-v]imethor vipicotinamide,;

(£)-5-Cyclopropyl-K-{4 4-dimetyl- : -(methrylamino)- 1 -oxopentan-2 -yl )5

{t

Fpe

stranydre-ZH-pyran-4-yl pnethor y)poolinamide;

f£

(-} S-Cychopropyl-b-cyciopropyimethony-pyridme-2-carbox viic acid {oytiopropyl-
{B-grpethyl[ 1.2 Slonadiarod- 3oyl bmethy] -ammds;

.

[T

(+35-Cyclopropyi-6-cyciopropylmethory-pyridine- 2 -carbor yiic acid {cyclopropy-
{Semnathyl-[1 2 Sjoxadiszol-3-yi-methyl}-amide;

SCyclopropyt-N-{2-{S-methyi-1,2 4-orafiszol- 3-yDipropare 2y 6-{ pyridis-2-
vhmethorvipicolinamide;

S yM-(1-Asmmo-4-methyl- 1 -oxopenian- 2-vl}- S-cycloprapyl-6-(pyridin-2-
vimethon vipicolinamade;

(S)-5-Cyclopropy-N~(3 3-dimetyl-1-(metbyiamino)-] -oxobusan-2-yl-6-(pyridie-2-
vimethor ¥ipicolinasmide;

5-Cyclopropyi-N-{2-(5-mefiyl- 1,2 S-oradiszst-3-yipropan-2-vip-6-{ eralrydro-TH-
pyvran-4-viymethox vipicolinamide,

S S | . o L W e : ] . 5 # .
{&)-S-Lycloprapyi-I~{ &-meethyi- I -(metylemino - L-osopentan-2-vi -6-({teranydro-

;

I wpyran-d-yD methor Vipicolinesmds;

503 3-Diffuorogzetidip- Ly D-M-{{5}3 3-dimnethyl-1 - (metirvlaming -1 ~-orobutan-2 -
VO {{terrah ydroturan- 2-v] ymethor v iponlinermde;

-

-fe-{Cyclopropyimethony)-5-{3 3-difvorsazetidip. | - picolinamido)-2-
sthylbutanoic acid;

| ]



Sm

L

(S)-6-{Cyclopropyimethory)- 5-(3 I-diflvarozetidin- 1~y N-(3, 3-dimethyl- 1-
methyiaming - I-axobutan-Z-v]picolinamids;

{(B)-6-{Cyclopropyimethony)- 5«3 3-dilnoroazetidin. byl -W-{4 dedimerhyi-1-

(methylamino)-T-oropentan-2-yhpicolinaride;

¥

{S)-F-{4-Wistn yi-1 ~(methylammo)- 1 -oxopentan- 2 -y-6- 3 riflaorometh v pkenel)

(S PR-(3,3 _}fmﬂm:«;ﬂ«am*ﬂtmmanmﬁ}-ch}mmm—«? G- S-{rEfnorometirvl)
phepyhipicalingmide;

{5+ 5-Cyclopropyi-6-{ cvclopropvimsthory)-M-( 2,2 Z-wifleoro-1-{pyridie-3-
yhethylipicolinamside;

Ry 5-Cyclopropyi-6-{cyciopropyimethon v i-M={2,2 2-erifluors- 1« pyridis-3-
viisihylpucoiinam ids;

5-Cyclopropyl~-6-{ tmmmrﬁm»wm#-vmﬂmwv%pmmw »«.mwmym acid
feyciopropyi-(S-meth-{ 1,2 4oxadiarot- 3-v] meth vl ~armide:

2-{{ 5-[Bis~(2, L I-trifluoro-etoy] Fammo}-G-evedopropylmethor y-pyndine-2-
carbonyl ) -aming- 2-ethyl-butveie acid methyl ester;

¢

g4

&-Cyclopropyimethony-5-(3,3-diflnoro-azss ?ima*wi%}wmamﬁﬁ carbox ylic asid

ovciopropyi-{Sansthyi-l L A oxadienod- Byl -rpetnyd | amide;

m-“’l

S-Cyclopropyl-t-cyclopropyimethor y-pymidme-7-casbox ylic amd ({82~
cyclopropyi-] -dimeth vicarbamoyt-atrel-amide;

5-Cyclopropyl-f-{ratrab vare-pyran-4-yimethon vi-pyndine- 2-carboy yiie asid (22,2~
wifinors- L -pyridum-2-yl-sthyl -amide,

-

&Cyclopropyimethory- 5-(3 3-diffnore-azetidin- 1 -y -pyndine - 2-carbazvic acid
2,2, 2-riftuore- L -pynidie-2 - v-ethyl)-amide:



5n

5-Crnolopropyi-Gcyclopropyimethon y-pyridine-2 -carpor yite acid (-3
metylcarbamoyh-phenyi-rmathyl}-amide;

S5-Cyclopropyi-S-cyciopropyimethor v-pyridine-2 -corbonviie soid {(+)-
dimpethylcarbermoyi-phenyi-methyl-amgde;

5-Cyciopropyl-S-cyclopropyimethor y-myridine- 2 -carbox viic acd (-3

ol

dismethyvicarharpoyt-phenyi-metyl-amids;

6-Cyclopropyimethor v S-riflvoromethyl-pyridine-2-carborvlic aod ((55-3.3+
dimathyi-  -snsthyicarbamoyi-butyl-amide; |

s-Cyclopropyirasthory- S-ciflsorometnyl-pyridime-2-carborvlic soid [ovolopropyl-
(S~methyl-{ 1,2 Sloxadizrcl- 3-yvl-methyl-amide:

6-{ Tetrabrydro-pyran-t-yimethoryl- S-rifluorometryl- pyndine -2 -carborybic acid
(8% 3 3-dimethvi- 1 -methyicarbamoyi-buryd -amide;

S-Cyciopropyi~t-cyciopropyimethor y-pyridine-2 -carboeyiic asid {{S1-
dirneth vicarbarpoyh 3-metyl-buty] -amade;

3-{ [5-Cyclopropyl -£-(temrabydro-furan-2-yimethory)-pyridine - 2-carbop vl -amino -
Z-ethyi-butyric ackd mety] ester;

&-Cyoivpropyimethory-5-6-one- I -aze-gpiral 3.3 Thept- b-yl}-pyridine-2-carbox yiic

.8

o L m

achd ({8} 3,3-dimathyl- 1 -methyvicarpamoyi-butyi -amide;

Cyciopropyimethony- S-{0-one- b aza-sporal 3 3hept-LyD-prridime- 2 -carboy yhio

zoid [ -methyt-1-{S-metdl-UL T Lonadierol- -y Deatbl -pmmide,
&-Cyclopropvimethony- 5« {6-one- ] -aze-spiral 2 3lhem- I-yD-pyridine- 2 -carboxyiic
acid i cvelopropyi-CGemethyl 1.2 Sloxadizrol- 3-yl methyl -amide;

6-Cyolopropyimethory- 33, 2-difluoro-azatidin- 1 -vD-pyridine-2-carbozviic acid
{{Fr-2.2 2 -wrifluoro-1 -pyridie 3-yi-othvl -armide;

-

e TR ORI A S O,
2Byt 2-Tio-f

el wiro-pyran-4- yimethon y)-S-rifteoromethyi-pyridine - 2-
carbonylj-aming -butyric acid methyl aster;
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(83 2-[(5-Cyclopropyi-t-cycioprapyimethory-pysidine- Z-carbonyl)-amino}-3,3-
dimethyl-buryric ackd methyl estar

S-Cwclopropyl-G-cyciopropyimethor y-pyridine -2 - carborylic acid ((8)-2.2,2-
rEthoore-1 -pyridin-2- yi-strelb-arece;

S y clopropyi-t-cyclopropylmethes y-pyridine-2 -cerborylic acid [~ 1-(S-methyl-
2 A onadierel- 3y -athyli-ammde;

)
)MA

SCechopropyi-é-cyslapopyimethor y-pyridine- 2 -cerbonyhic acid [{+)-3-methel-1-
(S-mmsetiyi-{ 12,4 oxsdiamol-3-yi-buryl - anide;

SCwelopropyl-S-cycopropyimethory-pyridine-2 - carboxyitc 2ol [(-)-3-metyd-1-(5-
meethvl-[1 2 Sloxedizral. 2-¢l-buryl amide;

e

SCryclopropyi--cyciopropyimethox v-pyridine-2 ~carboryiic acid [{+3-1-{5-methyi-
IL.2 A loxedinro-3-91-peopyl ammide;

SCyclopropyi-6-cystopropyimetnoTy-pyridine-2 -caronyiic agid [(-- 1 S-methyl-
(12 #oxadiaze-3-)-propyl}-emis;

Sz w.’z@;rmwﬁwﬁ-ay:ﬁ;ﬂg;mgyimﬁmxywpyﬁdimnz~-'~- corylic azid [{-} ..,ﬁrmammﬂi‘nay?«

5 et

mettyyl armide;

SCyelopropit-6-cyciopropvimethor v-pyidine-2 - carhor vite azid ({-3-1-cyane-3-
metryi-tareyl - ande;

S-Cvalagropyi-teoyclopropyimethosy-pyridine-2 - carboz yiic acid (+3-cvano-

Loy
cyclopropyi-methyh-amide;

2-{6-Cyclopropyimethory- 5-tithsoromestnyi-pyridms-2 -carbonyl -amino -2 -sthyl-
buryric acid methy] s

A HOpT OO~ T ak Yo T a2 - yinEthon v -pyidioe -2 -carpor viie amid (3-
afrryl- 1 -methvicarbamoyb-propyl - emide;

21 (5-Cyclopropyl-G-cyciopropyimethoxv-pyritine -2 ~-carbonyl - smino | -2 st -
buryric acid methy! epter,

2 {S-Ciyrlopropyimethox y-3-mifiuorarnetvyl-pyridine- I -carbonyl-aming - 2-sthyl-
mmTyTic aoid;



5p

6-{Tetrahrydre-pyrap-4-yimethor y)-5-irifmoremeth vi-pyridine-2-carpoxyiic acid (1-
sthyd-]~methylearbamoyi-propyl-amide,

2-Bilyl-2-{ [ &-{ramaly \-.zfzmmfﬂzmw’l«»yimmmm:j}wﬁ-zﬁfmmmsﬁiﬂ@ﬁ ~pyridine-2-
carbonyl-amimoe-buryric aoid eyl ester

&-Cyriopropybmethor y-5-03 S-difiuoro-azetidin- -yl pyridine -2 -carhaniic acid
(dimefyicarbumyy-phenyl-rathyD-amige,

&-Cyciopropyimethoxy- 52 3-diflooro-azetidin- |-yl -pyridine- 2 -carbox vlic acid
{(Sy-2-ycioprapyt- | ~dimetyicarbamoyi-stirel amde;

FJE-Cyclopropyl-t-oyclopropyimetiory-pyridme-2 -carbony? ey -3 -ethy] -
putyTic acid ety speer

(Sy3-Cyslopropyl-2-[(S-oyclopropyl-6-ceclopropyimethor y-periding - 2-carbonyl-
armino-peopionic scid smethyl ostsr

e-Cycloprepyimethor v S rifluoromethvi-pyridine -2 -carhorviie acid (i-athyl-1-
methylcarbamoyt-praprsd -anige;

6T exrah ytiro-pyran-S-yimethoor i S“Mﬁﬁﬂfﬁiﬂ"thW%*BWﬂiﬁﬁﬁwﬁ - cazhon yhie acid (-
disnrghvicerhamovt-i-cthyl -propytemide;

-

3

-{Ie-Cyciopropyimetiony- S-{f-ome- b -azi-spira 3 Ilnept-L-vD-pyrdine-2 -
on -arminn -2-athyl-pacyric aoid sthyl ester:

g_

&~ T otrabhydre-foran-7 - yimethony - S-irifuoromeathyl-pyridine 2 -varbom viie ackd (1-

A

drnethyicarbanovt- E-sthyl-propyl -aomde;

o~y

Z-{5-Bromo-6-oyclopropybmetnory-pyridine - 2- carbony! baming -2 -ethyl-utyric
anip ethy] eprer

2-{ip-Cysiopropyimethox yv-5-3 S-diflnoro-azstidin- |y --peridine. 2 ~carbonyl -
amime } -2 -ethvi-butyric acid ety aster;

e
ot i

1-| fE-Cyclopropyimethons- 503 3-diforo-2-on o-azeridine. |-y -pyridme. 2 -
cwbonl j-arning -2 -ethyl-burynic ackd methy) sster

{8245 wﬂ}mmpmy~*r-ﬁyampmpvimﬂma“g»nmn%% carboryh-aming -4
sthvl-pentanoic scid methyl agter



&-Cyclopropylmsthony-5-03 Z-diffuore-azeidin- 1-v1 poyridine-Z-carbonylic acid (1-
covann- 3-metiy-uty] -ammide;

6-Cyclopropyimethory-5-(3,3-diftvor-azendin-1 -y] -pyridine-2 -carboxyiic acid {3
methvyd-1-(S-methyl-f 12, 4jonadizzol- 3oyl -basy - armide;

&-Cyclopropyimetiary-5-(3,3-diftucre-azetidin- Ly piyoidims-2 -carborylic acid (1-
nydrorymeathyi-1 3-dimethyl-buryl -amide;
5-Cyclopropl-b-cyclopropylmesihon y-pyndine-2.carboxyiic acid [ -{azetidne-] -

i

cexbonyl-1-sthvboropy -umids;
SCyokopropyl-f-oyclopropylmsthory-pyridine- 2 -carboryhie acid [1-ethyl-102-
methory-einyicnbarmon -propyl aemde;

S5-Cyoiopropd-G-cyslopropyimethory-pyridine-2-carboryiiz aoid [ -ethyl-1-{ethyl-
nethyb-carhanon -peopyi-amide

fmid-Fiuore-penzyl -pyridine- 2-carboryiic acid {S-1-carbammoyl-S-me-turyl-

o v
e TR

et

. v s

E-f4-Frapro-pereyl-pyridine- 2-carhor viic soid ((F-2.2.2-wifloore-1 -pyridin-2 vk
sthyl -amide;

S-Cyelogropyl-G-cvolopropyimethor v-pyndine-J-carboryiic scid ((53-1-
mrvdroy ymetiyh-1,2-dimstiybepropyl-amids;

S-Brorno-6- emnethyl-ceran- B-vimethor vhpyridine-2 -carbosrylic aod {l-methyl-1-
thizsot-2-vi-attryl-amide;

S-Bromoe-6-{2-methyl-onstan- 3-yvimeihory -pyridime- 2 -carpor vie aetd {3-thawo) -2
D atan- Sy -amiie;

t

oo P s B B ol o W . % ‘~ .. g ~ R S PP -~
S-Brome-t-{2,2 2-rifluore-efhony peridine-Z-carbor vl amd G-thunret-Z-vi-

pxetarn-S-vl-amide,

S-Bromo-6-3-mstryt-oxstan- = yimathon V-pyridine- 2-carborn yic aeid (2,2,2-
wittuoro- Fpyridin-2 -y ~etiy] )-ammide;

sCyelopropyi-G-ovolopropyimethor y-pyridine- 2-catbor viic soid [1-
{yclopropyimethy - corbarpoytl-1 -athyloropyil-amide,



S5r

SCyclopropyi-6-cyclopropybmethory-pyridine - T-carbaxylic acid (bmethyi-1-
pyridim-2-yi-2thyi - ammioe;

S-{4~Fluore-beney] -pyridine-2-carborylic eoid ((S)-3,3-dimethyi-1-
mathylicarbarnoyl-burylj-amide;

.

SCyrhapropyl-Soyclopropylmetaory-pyrtms- 2 -carboxylic acid [ 103 3-difluore-
etidine- t-carbonyll- L -othvi-propyli-amide,

B

503 3-Difmoro-azet din- | -vip-0-{2.2,2 -mifluero-ethoryi-pyridine-2-carborviic geid
{ berppetinyl-1 ~thdprob- 2~ vi-othyl-amide,

2-{{&-Cyclopropyimethory-S-pyrrolidin-1-yl-pyridine-2-carbonyl}-amino}-2-cthy!-
muryric soid sthyl eswer

-Cychopropyimethony- 5-03, 3-difuaro-azatidin- byl pyridine-2 -carfbos vite aokd {3
methyl-S-oxo-pyrrotigin-3-yl-amhade;

2 i{fwﬂ}rﬂhpﬁﬂpymm.xyﬂmmmmm~ b-ypyridine-2-carbonyl-gminei-2-ethyi-
butyric acidy

6-Cweloprapyimethax v-5-03 3-difiwore-azstidin- -yl -pyridine- 2-carborylic acid
{1, -—dimcz»—mzmhymwm thaophiers- Syl i-amide,

&-Cwclupropyimethos y-5-(3 3-diflworo-gzetidine 3 -yi-pyridme-2 -carborvhic aowd &
{ fl,i-»ﬁiamuwmhyﬁrﬁmi}m xﬁmap%mmwwyi}m}mmmam

SCvclopropyi-6-cyctopropyimethor v-pyridine-2.-corborviie acid T -methyl- F-(4-

sty -thiszel-2-y-athyl -amide;

- e

503 e Doz atugine -y D-6-3-methyi-azetan- -vimsthory-pyridine-2-
cerboryviie acid (Gomethyl-]-teiamod- 2oy -athe]eamide:

ECysiopropy-6-oyclopropy s o R v-pyridine- 2 - carbox yite acid | 1< S-armine-
[1.2 A)onadigeoi-3-373- L -meetoyl-etiry} l-amide;

(2,23 3,3 -Pemmfinore-propo: ¥-pyridine-2-carboryviic ad (3 -athvi-1-
methvicarbamoyl-oropyl -emids;

Hlychopropyi-6-(2,2.3,3 3-pemalinaro-propuny-pyridine-2-carbor vz acid (1-
athyl-I -metirylcarbamnoyt-propyvl -ands,
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«.2-carporviic acid ((5)-

232 2-pemafvoro-proporyy-p

3-Cychopropyt-o-{L2.3.2 2
3, 5-dimethryl- 1 -methyicarbamovi-buryd parmide;
S -pemafiuore-propoxy y-pyridine-2-carpoxyhic acid [(8)-2-
e

SCyclopropyi-6-(2,2,3,
evclopropyi-l -(G-methyi-[ 1.2 Sloxadiazod-Z-ylenthyl lamid
sthory-pyridine- L -carboryiic soid ({5 -carbamoyl-

-

~Cyelopropyi-6-(2.2, 2-miflvoro-
pﬂ”rrvbmmhg -armide;
roorvie aoid (2,2, 2 -wriflaorn-

S wesbapropyi-6-02,2 2~ oifiumro-ethory - pyridime- 2

pyrigined-vi-etnd amide;
wriftuore-athone-pymidine-d-carborviic anid (8w1-

rass
ﬁu?«yin"

SCycdopropy-6
xszydm::ymsmw;-awmamymuw£‘~~am:
S Cyclopropyl-6-(2.2.2-rifuore-ethoxy-pyridime. 2 -carborylic acid (G-thiazod-2-yi-

oRavare-3-y L -armnge,
~uifiuore-sthosry pyridine-2-carboryviic asid (3 -menthyl-1-

# -
ib:’dyzwf:

S-Cychopropyl-b

Vbt 2=y -t yl e,
S-Cyolopropyi-6- 2 2-riframro-etuory pyvridine ~2-carvoryiic eoid (2. F-dimethyl-
13 et

Gl
b-tiEmes -2~ yi-propyl -anma,
3, 3-diftoaro-azatide- -yl -pymdine-Z-cabonyie &

- e-Uyclopropyimethony- 5
Fe-diflnorp-azetidime-  ~carbonyi- | -athvi-prope] o

{3, 3=
fefe-Finon-benzyl poridine-2-arborvie acid &1 -diowo-merrahydro- TR0
g T -{S-nming-

triopien G-yl -hvaranide;
Cyzlepropyi-6-cyciopropylmisthon y-piridme- 2 -carbor vl goid

S @
[1.2 4 oxadiaro- Syl -meth ety -amide;
I~yhpyridime-2 - carbosowii o

[

T FLUE R e vy et

L Pt
“{".« ..--'--.w

fﬁ.n,‘»?ﬂ:}““"-‘f dﬂﬂuﬁl‘ﬁ“ﬁ"“”‘dﬁmﬁ»—'*“ﬂmmviwim d-drmethy-propyl)-amids
&Cyciopropyimetory- 53, 5-difluore- mxeridin- L-yD-pyridine-2-carbor viic acid
~(3 3-difigore-gzetidine. -carbonyl Swnedyl syl - amic:

[S)-E~(3 ]
2} {6~ Cyclopropyimethoxy- S-uiffucromethyl-pyridine- 2 -carbonyl - amingd -2 -sthy

baryric aoid eibol ester
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SCyclopropyl-6-{{R)- 3-ydrox y- 1 -triffuoromethyl-propoxy)-pyridine -2-carbor yiic
acid (1-ethyb-l-methylcerbeenoyl-propyl -amide;

S-Cyclopropyb-6-{(R 4,4 4-wifluore- 3-hydrony-botory -pyridine-2-carbuxylic acid
{}~ethyl-1-methylcarbarnoyi-propy] -amide;

t-Cyclopropelmethor e 503, 3-diftnoro-azstidin- L-yD-pyndins- 2-carboryiic aoud -

methyi-l-pyridin.2-yi-pugd -ammide;

&Cyelopropyimethary- S-rifluoramethyi-pyridise-Z-carbonyiic acid (1033
difingre-greridine-L-carbony D L-atbrgb-penpyl b arnide:

B d-Frpro-phenyDebrdron v-meth vl -ponidine-2 -carnonylic acid ({81 -carbamoyl-
Seppeghyl-yttyleamids;

E-f{4-Fluoro-phenyl-ydrog ymethod--pyndine- 2 -carborylic aoid (753 -methyd-1 -
{5-metyl-| L2 Soxadizzol -3~y -pocyl}-amide;

5-Cychopropyh-6-{(S - 2-biydrory- 1 -riftuoromethyl-propoxy eyridins-2-carbox yiic
acid { eyl -metyicerbamoyk-propyi-amide;

S-Cyciopropyl-6-((5 -4 4 A-wifiuoso- 3-hydrozxy-butoxy-pyridine-1-cerbonryiic acid
{ Lsthyl-1-moetiyyicarbamoyt-propyl -atmids,

H-Crciomopvimetnos v- 303 3-difnoro-sestidin- 1-yD-pyrigine- T -carheoryiic acd (3-
mzthy-] ~pyridemin- S-yi-puryl)~apde;

E-Cyciopropvimethory- 3{G-ono-azeticm- -yi-pyridine-2-carborylic acid -

et~ 1~ Sometiyl-[ 1,2 Aonadimzol- 2oy ety b amide;

FCyclopropyi-6-cyclopropyimethor y-pyidine -2 ~carboayiic aoid [{+-1-
eryckopropyh- ] -{ Smetog-] LA unadazok boyl-etnd-amide;
F-Cyoiopropyt-G-cycloprapyimetnos v-pyridine-2~carborelic anid [{-»1-ocyclopmopyi-

o+

1-(Rematnei-{ 1.2 Alonadiazol-3- yi-eth yl-amide;
&~ Cyelopropyimetory- 5-(3.3-diffuore-azetdin- -y]-pyridine- 2- carboxylic amid (3-
methyl-1-pyridin. 3-yl-botyl -amids,

e

S-Cyolopropyt6-4-fuort-beneyl-pyridine-2-carbox yiic sobd ({81 -carbarnoyi-2-
cyclopropyi-ethyl-amdde;
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S-Cyclapropyi-6-{&finoro-benzyl-pyridme-Z-cavborylic acid [(5)-2-oyciopropyl -1
(Semethyi-{ 1,2 4jonadizzol-Feyl-athyl]-ambae,

S-Cyloprapyb-Geoycloprapylimethor y-pyridine-Z -carboxviic acid. {{8)-carpaimoyi-{4-
Augro-phenyb-methyl }-amide;

SCycippropyi-6-cyclopropyimethory-pyridine-2 ~carbagyitc aoid [(5)-oarbammoyi-(4-
chitoro-pheny | -methd b-amide;

6 {2 - Tihethyl-propane- L -sulforryl ‘)-’pv:rzmnﬁ—wcar‘wm}f%u #e3d (851 warbarmoyh-3-
mezthryl-byryly-pamde;

t-Isoburylsutfanyi-prridine-2 -cazboxylic acid {{8)- -carbamoyl-3-methyi-poryl)-
arpvigies,

S-Cyclopropyi-6-{4-fluoro-benzyl-pyridine-Z-carboryvile ackd (8322, 2-riftuoso-1-
pyridin-2-yi-ethyl-amide;

1= { [ 5-Cryckopropyl-t-i4-fluorp-benzyl-pyrdine 2-carbon vl -aming |-2-sthyi-bureric
acid;

&-Cyelopropyimethony-5-( w«a&f—ﬁwuftmm—my" pyridime-2carborviic acid [1-
methvi 10 S-methryi-l 1,05 Sloxadiesod -yl ethyl-amide,

{,.,{"f ..stalﬁmmqjmmﬁymm 4 »suirgm% *WW@I’I&* “ﬁaﬁﬂﬂfn}*ﬁ’“ it R f{ﬁjw:}mmg&!}ﬂ—ﬁwffw
metryi-{ 1,2 4Yonadinzot Syl oy fammide;

(8321 [3-Cyclopropyl-6-(4-fiuore-penny boyedine- 7 -carbopyl-amine -4-meth yi-
peEnranoic ad;

2 {1 5-Cyolopropyi-6-{ mtrabvdro-pyran-4-yimethor vi-pryridine -2 - carbonyl - b
ii Fa W R A f

»

I-ethrvi-buryric acid:

!

5-Cvsipmopyi-e-cyciopropyimathorvepryridine -2 -carbor vl aond | lomethy- 144

<
o

meathle Sognomd | S-dibydre-T L 2 A oxadiazor- 2wl -athyl-armide

i-Cyvolopropyimethogy-5-03, 3-diffuoro-arendy- F-yli-pyridine- Z-carborylic acid -
mettyyl-pyrimidin 2 - vi-burel-amider

f-Cycloprapyimethony-5-03, >-dimorr-azetidin- -y -pyridine-2-carporvlic acid [1-
cwcloprapyl-1-{S-mathyl-] L2 Sloxadiazol- 3-wli-ethyl-amade,



5v

-Cycloprapylemethosy-5- m-mﬂmm»mmnmw 1yl -prmidine-2-carbor viic aoid [2-
cvcopTopyi~L-methyl-d < 5-methyl-{ 1.2 4lonadiazol-3-y]-athyl -amide; ’

&-Cyeippropyimethoyy- 3-03 3-diflure-seetidne- 1-v-pomidine-2 - carbomylic acid
{5 ¥ L-catbamoyl-3netivdsalianyl-propyl-amide;

e Ty

&-Cyclomropylimetosre-Spyrroldm- | -yipyridine -2-sarbogyie zxoid | (8- 3-methvi-

oy

[ Fmdtrostemzol 12 Slonadiazei-&- viamine-rethyl -yl - amide;

E-Cyciopropyimethon y- 303, diinoro-geeudin- § -y -pyridine- 2-carborylio asid

£

(153l -arbemoyl-3-methanssuifonyi-propyi-ammide;

S-Cyclopropyl-fedsobusylsulfenyi-pyridine-J-carboryiic aoid ({51 -carbamuyi-3-
meyhpuryl-amide;

'éi-mw‘?*mmr@»Bmﬁiﬂimmmﬁﬁtwi&phmy%wﬁdmul-mium:xxiim aroied {Sp-2-

e

evoltmmpyi- |~ Smethyi-l L2 Aloxadisecd-S-yli-ethyl-amids

s-Cyclonropyi-t-cyclopropyvimathonv-pyridine- Z-carboxylic goid {3-
mfhianessitonyi-1, gty <propy] -amide;

s-Cyclopropyi-f-cyclopropyimathon v-pyridne - 2-carborvic ackd [ Lmethyi-1-65-
methy-tiarol-2 -y eyl amade;

S Cwchopropyi-6-(-mathvl-propane- | -sulfomyl -pyridine-2-carbor e ackd {({83-1-
carbamoyl-F-ruethvi-brayl - amide

S.Cwctopropyi-6-{2-mmethyl-oropane- F-sulfomyl -pyridine-2-carbomylic aowd [(8-2-
eysiopropyl-1-0S-methyl-l L2 4ionadiazod- 3-yh-ethyll-amide,

Fanl, m;:mm**gmw retho e 508 ediftuoro-zrendin.-] - “’i,"‘“iu”fo&;mh.;u“": —-.ﬁ..,.“.lum”n’ goad -

4

et - S-methyb-thiazo-2-3l -ethy]amide;

e ey
E-Crvetemroptirnethen ¢ 5

LA

Tt nestid- § vl poyridine- 2 oarvon viis aond
- v 4 a

(R Somethel- L pyridazine 3oyl - mmiae,

fereinprop dimetony- 502 3-difeore- axstdin - -y} pvridine - 2-carborybio aoid

(18- Bemeathivi- | ~pyTidazine 3-yi-buryl-amide;

S ystopropyi-G-oyciopropyimathoy y-pyridine- 2 -carbon viie acid {1-ethvi-12.
h}»&mm}ﬁm@hmmwﬁ>'~gswpyi}wmm¥m



Sw

E-Cyolopropyt-6-cycloprapylmethar y-pyriding. 2-zarborviic amid [(+-2-
cyciopropyl-Lamethyl- 1 -(5-methyl-[ 1.2 Sogedizzol-2-yvhi-sthyli-amide;

S-Cutlopropyi-b-cyclapropylmethor y-pyridine-2 -carhoxyiic acid {{-1-2-cvolopropyl-
tepryminyl- 1 -LB-mathyl] 1,2, oxadiarod- S-yl-eth vl -ormide;

~ e

&-Cytlagropvimetor v 53 S-difluoro-azatidm- |-yl -pyridine-J-carbor vl actd

o

tert-brurylamide:

[ [5Cyclopropyi-6-(Zamethy-propune- ] -sulfon yi-peridine-2-carhonyl - amino - 2-
sthyl-bateric acid ethyl estar,

S Creclopropylete(Zenothyi-propane- L-subfonyl-pomidine- 2 carbonviie weid {893 3~
dimethyl bopethytcarhamoy-ouy !t -amide;

5-Cyclopropyi-6-cysloprapybmethor y-pyridine-2 - carboryiic aed {{5-2-o%0-
rerradrvelio-furan- 2=y eammades;

KN-£5-Cyslopropyb-f-oycioprapyimethon y-pyridise- 2-carvonyl -/
eyciopropylmethyl-hydrazmeratboryiic soid eri-buryl eewr,

SCysloprppyi-6-{2-msthyi-propane-§-sulfonyl - poyridine -7 «Lg.mm'mm aeid {(S3-12-
ety D methvicarbamovi-mroped s-armide;

e

S5-Cysiopropsh-G-< 2 amethyt-propene- | -suffomd-praidine-1-carthonviic axid ({5

o~

2. A 2rrifiuore- kopyridin- 3-yt-athyli-amnide,

{32~ [5-Cwclopropyi-t-cyclapropyimnethory-pyridipe-I-carboryl - arnino] -4~
methyyi-pantancic acid er-iulyl gaten

S-Cychopropyi-te (2 neiyt-propane-1 - mhan}éi“»pmmn -2~ maror e acid [i-zthi
Temsthylcarbamoyl-propelemide;

~Cyclagropy-beovsiopromy et y-porting- X -ourbor viic amid wrt-barviamids,

S-Crechomrapy -t rerrayare-fitcare2 - yimethar y - myridine- 2- carbon yiic aoid e
Yretvlermde

&-Cyatopropyimethes v- 500, 2-difluore-azetidin- | - vi-pyridine-2-carborylic aoid -
methryl-orstan-3-vl-amids;

SUyclopropyl-t-oysiopropyimei - pyrdme- 2-carbor viie soid {2-o%o-
T Aonazman-3 ] -amids;
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chmpmpyl -6-(2 2.2 -trifluoro-] -mathyl-athory-poridine- 2-carhonyiie zcid ({5
arbamoy-3-meth Yi-baryl-amide,

by

S-Crychopropyi-6-{2,2, 2 -mifiuom- | -metvvi-ethoryb-pyndime- 2-carbox viie acid [1-
2t i 1 - S-rntingd- L,_,ﬂmxama..ﬂ‘y}fiMmgﬁ}«mm

-
&

SCryclopropyi-G-cyclopropyimethomy-pyridine-2-cathorylic soid (+rcarbamoyl-
eyvclopropyl-methyl-amids;

S-Cyclopropyi-G-cyclopropyimethon y-pyridime-2-carborylio acid (- -carbamoyi-
eyohopropyl eyl l-amdds;

t-Cuclopropyirnethon v- 5-(3 3-diftuore-apetidin. | -yl -prordime-Z-carbox vis aoid
- carbamoyi-cyciopropyl-metnyi-amide,

&-Cyclopropyimetiory-5-{3 3-diftuosn-avefidin. ] -yl -pyddine-2-carborviic achd {{-
-carbamoyi-cyeiopropy-meshyl-armide:

§-Cyolopropylmethos - 5-(3 3~difhuoro-azetidin. |~ wi’rm"mmn-%..m cyiic acid (-
wiftuorometyl-ovelopropyl -amide;

o 0

{43 SuCyedopropyh-G-ovelopropyimethory-pyridine - 2 -carbor viic ackd H{S-2-

¢

evclonrepyi- b-{-byvdrory-pyrrolidgin. L -yvicarbamory]-ethv] - annide;

o

(32~ Cychopropyt-t-cyclopropyimetior »-pyridims-2-carboxviie acid [(5)-
swchoprapyteL{dudrpdros - prereodidio- L -yoarbureny] -athyl J-anside;

Eﬁ
!sz
T

{43 5-Cryelopropyl--cvclopropyimethor v-pyridine-T-carbomvlic acid [SE)-

N

cyciopropyh-(S-mathyl-{ 1.2 Aloxadizrol-2-v mety l-amide;

(& Bl ymbomiropryl-6-(2 -ty -propans- | -sulfomyl-pyridine- Decarbos vlie seid {1
cystoprapyl- i« Sematyi-{ 1L 4ozsdizzob yh-othyl-amids, and

(- SCrptlopropyi-beCi-methyh oropane- | -sulfonyl - pyridine-2 «coboryhe goid (i

. S LA I A TR NI WP . L A
ovotoprope-b-{GeoppetirylU 1 2 Sroxadmeol-Sviothyl-aomde.
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In a second aspect, there is provided a process for the preparation of a compound as defined

above comprising the reaction of a compound of formula (A)

O
1
R\/N\\/H\OH

! !

o

RZ,«/\/ o
(A)

N 1 r - 4 : . . N X i

in the presence of NHRR", an amide borid forming coupling agent and a base, wherein R’

to R* are as defined above.

In 2 third aspect, there is provided a compound as defined above for use as therapeutically

active substance.

In a fourth aspect, there is provided a pharmaceutical composition comprising a compound as

defined above and a therapeutically inert carrier.

In a fifth aspect, there is provided the use of a compound as defined above for the preparation
of a medicament for the
treatment or prophylaxis of pain, atherosclerosis, regulation of bone mass, inflammation,
ischemia, reperfusion injury, systemic fibrosis, liver fibrosis, lung fibrosis, kidney fibrosis,
chronic allograft nephropathy, congestive heart failure, myocardial infarction, systemic
sclerosis, glomerﬁlonephropathy, thermal injury, burming, hypertrophic ‘sca:rs; keloids,

gingivitis pyrexia, livercirrhosis or turmors.

In a sixth aspect, there is provided a compound as defined above for use in the treatment or
prophylaxis of pain,
atherosclerosis, regulation of bone mass, inflammation, ischemia, reperfusion injury,
systemic fibrosis, liver fibrosis, lung fibrosis, kidney fibrosis, chronic allograft
nephropathy, congestive heart failure, myocardial infarction, systemic sclerosis,
glomerulonephropathy, thermal injury, burming, hypertrophic scars, keloids, gingivitis

pyrexia, 1ver cirrhosis or tuwmors.
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In the present description the term “alky!”, alone or in combination with other
groups, signifies a straight-chain or branched-chain alkyl group with 1 to 8 carbon atoms,
particularly a straight or branched-chain alky! group with 1 to 6 carbon atoms and more
particularly a straight or branched-cham alkyl group with 1 to 4 carbon atoms. Examples
of straight-chain and branched-chain C;-Cyalky! groups are methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert.-butyl, the isomeric pentyls, the isomeric hexyls, the
womeric heptyls and the 1someric octyls, particularly methyl, ethyl, propyl, butyl and
pentyl more particularly methyl, ethyl, propyl, isopropyl, isobutyl, tert.-buty] and
1sopentyl.

The term “cycloalkyl”, alone or in combination with other groups, signifies a
cycloalkyl ring with 3 to 8 carbon atoms and particularly a cycloalkyl ring with 3 to 6
carbon atoms. Examples of cycloallkyl are cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl, cycloheptyl and cyclooctyl Particular cycloalkyl are cyclopropyl, cyclobutyl,
cyclopentyl and cyclobhexyl. Cyclopropyl, cyclobutyl and cyclopenty! are particular
examples.

The term “alkoxy”, alone or in combination with other groups, signifies a group of
the formula  alkyl-O- in which the term "alkyl" bas the previously given significance,
such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, 1sobutoxy, sec-butoxy and
tert-butoxy, particularly methoxy and cthoxy.

The terms “cycloalkyloxy” or “cycloalkoxy”, alone or in combination with other
groups, signify a group of the formula cycloalkyl-O- in which the term "cycloalkyl” has
the previously given significance, such as cyclobutyloxy, cyclopentyloxy or
cyclohexyloxy.

The term “phenyloxy”, alone or in combination with other groups, signifies a
phenyl-O- group.

The term “oxy”, alone or in combination with other groups, signifies the -O- group.
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The terms “halogen” or “halo”, alone or in combination with other groups, signifies
fluorine, chlorine, bromine or 10dine and particularly fluorine, chlorine or bromine, more
particularly fluorine and chlorine. The term “halo”, in combination with another group,
denotes the substitution of said group with at least one halogen, particularly substituted

5 with one to five halogens, particularly one to three halogens.

The terms “haloalky!”, “halocycloalkyl” and “haloalkoxy”, alone or in combination
with other groups, denote an alkyl group, a cycloalkyl group and an alkoxy group
respectively, substituted with at least one halogen, particularly substituted with one to five
halogens, particularly one to three halogens. Particular “haloalkyl” are trifluoromethyl,

10 trifluoroethyl and trifluoropropyl. Particular “haloalkoxy” is trifluoroethoxy.

The terms “balophenyl”, “halopyrrolidiny!”, “halopyridiny!” and “haloazetidinyl”,
alone or in combination with other groups, denote a phenyl group, a pyrrolidiny! group, a
pyridinyl group and an azetidinyl group respectively, substituted with at least one halogen,
particularly substituted with one to three halogens. Particular “halopheny!” are
15 chlorophenyl, fluorophenyl, dichloropheny! and chlorofluorophenyl. Particular
“halopyrrolidiny!” is difluoropyrrolidinyl. Particular “haloazetidinyl” is difluoroazetidinyl.

The terms “hydroxyl” or “hydroxy”, alone or in combination with other groups,
signify the -OH group.

The term “carbonyl”, alone or in combination with other groups, signifies the -C(O)-
20 group.

The term “carboxy” or “carboxyl”, alone or in combination with other groups,
signifies the -COOH group.

The term “amino”, alone or in combination with other groups, signifies the primary

amino group (-NHy), the secondary amino group (-NH-) or the tertiary amino group (-N-).
25 The term “sulfony!”, alone or in combination, signifies the -SO,- group.
The term “sulfany!”, alone or in combination, signifies the -SO- group.

The term “pharmaceutically acceptable salts” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. The salts are formed with inorganic acids such as

30 hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid,
particularly hydrochloric acid, and organic acids such as acetic acid, propionic acid,

glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric
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acid, tartaric acid, citric acid, benzoic acid, cimnamic acid, mandelic acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, N-acetylcystein. In
addition these salts may be prepared form addition of an inorganic base or an organic base
to the free acid. Salts derived from an inorganic base include, but are not limited to, the
5 sodium, potassium, lithium, ammonium, calcium, magnesium salts. Salts derived from

organic bases include, but are not limited to salts of primary, secondary, and tertiary
amines, substituted amines including naturallv occurring substituted amines, cyclic amines
and bagic 1on exchange resing, such as isopropylamine, trimethylamine, dicthylamine,
triethylamine, tripropylamine, ethanolamine, lysine, arginine, N-ethylpiperidine,

10 piperidine, polyamine resins. The compound of formula (1) can also be present in the form
of zwitterions. Particularly preferred pharmaceutically acceptable salts of compounds of
formula {T) are the salts of hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric

acid and methanesulfonic acid.

[f one of the starting materials or compounds of formula (I) contain one or more
15 functional groups which are not stable or are reactive under the reaction conditions of one
or more reaction steps. appropriate protecting groups (as described e.g. in “Protective
Groups in Organic Chemistry” by T. W. Greene and P. G. M. Watts, 3 Ed., 1999, Wiley,
New York) can be introduced before the critical step applying methods well known in the
art. Such protecting groups can be removed at a later stage of the synthesis using standard
20 methods described in the literature. Examples of protecting groups arc tert-butoxycarbonyl
(Boc), 9-fluorenylmethyl carbamate (Fmoc), 2-trimethylsilylethyl carbamate (Teoc),

carbobenzyloxy (Chz) and p-methoxybenzyloxycarbonyl (Moz).

The compound of formula (I} can contain several asymmetric centers and can be
present in the form of optically pure enantiomers, mixtures of enantiomers such as, for
25 example, racemates, mixturces of diastercoisomers, diastercoisomeric racemates or

muxturcs of diasicrecisomeric racemates.

The term “asymmetric carbon atom™ means a carbon atom with four different
substituents. According to the Cahn-Ingold-Prelog Convention an asymmetric carbon atom

can be of the “R” or “S” configuration.
30 The mmvention relates in particular to a compound of formula (I) wherein:

R'is cycloalkyl, cycloalkylalkoxy, haloalkoxy, alkoxyalkoxy, phenyl, halophenyl,
haloalkylphenyl, phenylalkyl, halophenylalkyl, phenylbydroxyalkyl,
phenyloxyalkyl, phenylalkoxy, alkoxyphenyl, halophenyloxy,

piperidinylsulfonyl, tetrahydropyranyl, 3-alkoxy-azetidinyl,

L
L

tetrahydropyranylalkyl, tetrahydropyranylalkoxy, tetrahydrothiopyranyl 1,1-
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dioxide, 1,1-dioxo-[1,2}thiazinan-4-vl, piperidin-2-onyl,
tetrahydrofuranylalkoxy or pyridinylalkoxy;,

R”is hydrogen, halogen, alkyl, haloalkyl, hydroxvalkyl, cycloaliyl,
hydroxycycloalkyl, alkoxy, haloalkoxy, alkylamino, haloalkylamino,
5 tetrahydropyranyl, 1H-pyrazolyl, pyrrolidinyl, alkyipyrrolidinyl,
halopyrrolidinyl, oxopyrrolidinyl, haloazetidinyl, hydroxyazetidinyl, 1,1-
dioxido-2-isothicazolidinyl, tetrahydrofuranyl, cycloalkylamino,

hydroxyoxctanyl, alkylsulfonyl or oxetanyl;

or R' and R” together with the ring to which they are attached form a

10 tetrahydroquinolinyl or alkyltetrahydroguinolinyl;
one of R and R is hydrogen and the other one is *(leijfiﬁ,}zﬂ(CRF/‘RAS\)H-*}QQ ;

or R’ and R” together with the nitrogen atom to which they are attached form
piperidinyl, 1,1-dioxidotetrahydro-2H-thiopyranyl, thiomorpholinyl, 2-oxa-6-
aza-spiro{3.3Jheptyl or I-hydroxyalkylpyrrolidinyl;

15 R’ and R® are independently sclected from hydrogen, alkyl, haloalkyl, cycloalkyl,
cyeloalkylalkyl and phenyl:

or R” and R® together with the carbon atom to which they are attached form

cycloalkyl or tetrabvdropyranyl,
R and R® arc independently selected from hydrogen, alkyl and cycloalkyl;

20 R” is alkyl, hydroxyl, cyano, carboxyl, alkoxycarbonyl, alkyl[1,2,4Joxadiazolyl,
oxazolyl, thiazolyl, [ 1,3,4Joxadiazolyl, cycloalkyl, phenyl, pyridinyl,
tetrahydropyranyl, alkyl{ 1,2,4 Jthiadiazolyl, [1.2,4]thiadiazolvi,
alkylaminocarbonyl, alkyltetrahydropyranyl, alkylisoxazolyl, aminocarbonyl,
morpholinyl, alkylammocarbony!, dihydro-oxazelyl, [1,2,4Joradzolyl,

25 hydroxyeycloalkyl, alkexycarbonylcycloalkyl, alkoxvalkoxy,
hydroxyalkyleycloalkyl, alkoxypyridinyl, piperidinyl, hydroxypiperidinyl,
hydroxyalkylipiperidinyl, isoxazolyl or piperidinyl;

mis Oor1;and
nig 0, lorZz;

30 or a pharmaceutically acceptable salt or ester thereof.



o

10

o
Lh

30

WO 2012/168350 PTT/EP2012/060785

e

A particular embodiment of the invention is a compound of formula (I) wherein R’ is
cycloalkyl, cycloalkylalkoxy, haloalkoxy, alkoxyalkoxy, phenyl, halophenyl,
hajoalkylphenyl, halophenylalkyl, halophenyloxy, piperidinyisulfonyl, tetrahydropyranyl,

etrahydropyranylalkoxy, tetrahydrofuranylalkoxy or pyridinylalkoxy.

A further particular embodiment of the mvention is a compound of formula (1)
wherein R’ is cycioalkyl, cycloalkylalkoxy, haloalkoxy, alkoxyalkoxy, halophenyl,
halophenylalkyl, alkoxyphenyl, halophenyloxy, piperidinylsulfonyl, tetrahydropyranyl,
tetrahydropyranylalkoxy or tetrahydrofuranylalkoxy.

A still further particular embodiment of the invention is a compound of formula (1)
wherein R' is cycloalkylalkoxy, halophenyl, halophenylalkyl, tetrahydropyranyimethoxy

or tetrahydrofuranylalkoxy.

Another particular embodiment of the invention is a compound of formula (I)
wherein R is cyclopropylmethoxy, chlorophenyl, fluorophenylmethyl, fluorochloropheny!
or tetrahydrofuranylalkoxy.

A compound of formula (1) wherein R” is hydrogen, halogen, alkyl, haloalkyl,
cycloalkyl, hydroxycycloalkyl, alkoxy, haloalkylamino, tetrahydropyranyl, 1H-pyrazolyl,
pyrrolidinyl, alkyipyrrolidinyl, halopyrrolidinyl, oxopyrrolidinyl, haloazetidinyl,
hydroxyazetidinyl, 1,1-dioxido-2-1sothioazolidinyl, tetrahydrofuranyl, cycloalkylamino or
hydroxyoxetanyl 1s of particular interest.

A compound of formula (1) wherein R i hydrogen, alkyl, haloalkyl, cycloalkyl,
haloalkylamino, tetrahydropyranyl, pyrrolidinyl, alkylpyrrolidinyl, halopyrrolidinyl

haloazetidinyl, tetrahydrofurany! or cycloalkylamino is of further particular interest.

A compound of formula (1) wherein R? is hydrogen, methyl, trifluoromethyl,
cyclopropyl, cyclopentyl, bis(trifluoroethyl)amino, tetrahydropyranyl, pyrrolidinyl,
methylpyrrolidinyl, difluoropyrrolidinyl, difluoreazetidinyl, tetrahydrofuranyl or

cyclopropylaming is a particular embodiment of the invention.

A compound of formula (1) wherein R'and R? to gether with the ring to which they
are attached form dimethyltetrahydroquinolinyl is a further particular embodiment of the

mvention.

The invention relates in particular to a compound of formula (1) wherein R® and R
are mdependently selected from hydrogen, methyl, ethyl, propyl, butyl, pentyl,
triftluoromethyl, cyclopropyl, cyclopropylmethyl and phenyl or R” and R® together with the
carbon atom to which they are attached form cyclobutyl or tetrahydropyranyl.
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The invention also relates in particular to a compound of formula (1) wherein R’ and

R® are mdependently selected from hydrogen and methyl.

The invention further relates in particular to a compound of formula (I) wherein R” is
hydroxyl, cyano, carboxyl, alkoxycarbonyl, alkyl[1,2,4loxadiazolyl, oxazolyl, thiazolyl,
[1,3,4}oxadiazolyl, cycloalkyl, phenyl, pyridinyl, tetrahydropyranyl,
alkyl[1,2,4}thiadiazolyl, alkylaminocarbonyl, alkyltetrahydropyranyl, alkylisoxazolyl,
aminocarbonyl, morpholinyl, alkylammocarbonyl, dihydro-oxazolyl, {1,2.4loxadiazolyl,
hydroxycycloalkyl, alkoxycarbonyleycloalkyl, alkoxyalkoxy, hydroxyalkyleycloalky! or
piperidinyl.

o

10 A compound of formula (I) wherein R’ is hydroxyl, carboxyl,

alkyl[1,2,4Joxadiazotyl, thiazolyl, alkylaminocarbonyl, aminocarbonyl, morpholinyl,

alkoxyalkoxy or piperidinyl is a particular embodiment of the invention.

A compound of formula (I) wherein R” is hydroxyl, methyl[1,2.4]oxadiazolyl,
thiazolyl, methylammocarbonyl, aminocarbonyl, morpholinyl, methoxymethoxy or

15 piperidinyl is another particular embodiment of the invention.
Particular compounds of the mvention are selected from:
Methy! 2-(6-(3-chlorophenylpicolimamido)-2-methylpropanoate;
Methyl 2-(6~(2-chlorophenyl)picolinamido)-2-methylpropanoate;

6-(4-Chloro-phenyl)-pyridine-2-carboxylic acid [ 1-methyl-1-(5~methyl-[1,2,4Joxadiazol-3-
20 yh-ethyl]-amide;

Methyl 2-methyl-2-(5-methyl-6-(2,2.2-trifluorocthox y)picolinamido jpropanoate;

Methyl 2-(5-cyclopropyl-6-(2.,4-dichlorophenylamino ypicolinamido }-2-methylpropanoate;
Methyl 2-(6-(2,4-dichlorophenylamino }-5-methylpicolinamido)-2-methylpropanoate;
2-[(6-Cyclohexyl-pyridime-2-carbonyl)-amino]-2-methyl-propionic acid methyl ester;
6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-oxazol-2-yl-ethy-amide;

2-{[6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carbonyl}-amino } -2~
methyl-propionic acid methy! ester;

6-Cyclopropylmethoxy-S-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid [1-methyl-1-
(5-methyl-[1,2,4Joxadiazol-3-yD)-ethyl}-amide;
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6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid piperidin-1-ylamide;
6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-yl-ethyl)-amide;

2-{[6-Cyclopropylmethoxy-5-(1H-pyrazol-3-yl)-pyridine-2-carbonyl]-amino | -2-methyl-
propionic acid methyl ester;

5 6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid ((S)-1-
hydroxymethyl-3-methyl-butyl)-amid;

(6-Cyclopropylmethoxy-5-pyrrolidin-L-yl-pyridin-2-yh-(1,1-doxidotetrahydro-2H-
thiopyran-4-yi)-methanonc;

(6-Cyclopropylmethoxy-5S-pyrrohidin-1-yl-pyridin-2-yl)-thiomorpholin-4-yl-methanone;

10 6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-[1.3.4]Joxadiazol-2-yl-cthyl)-
amide;

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid cyclohexylamide;
6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid phenylamide;

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid pyridin-2-ylamide;

[
W

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (tetrahydro-pyran-4-yl)-amide;

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid [ 1-methyl-1-(3-methyl-[1.2,4}thiadiazol-
5-yhy-ethyll-amide;

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-dimethylcarbamoyl-1-eth:

yi-propyl)-
amidc;

20 6-Cyclohexyl-pyridine-2-carboxylic acid piperidin-1-ylamide;
[5-Methyl-6~(piperidine- 1 -sulfonyl}-pyridin-2-yi}-piperidin-1-yl-methanone;
6-(3~Chloro-phenyl)-pyridine-2-carboxylic acid (2-methyl-tetrahydro-pyran-4-yi)-amide;

2-[(6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carbonyl)-amino]-2-methyl-
propionic acid methyl ester;

25 6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid [ 1-methyl-1-(3-methyl-isoxazol-5-vl)-
ethyll-amide;
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6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-ethyl-1-hydroxymethyl-propyl)-amide;
6-(3-Chloro-phenylj-pyridine-2-carboxylic acid (tetrahydro-pyran-3-yl)-amide

(6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridin-2-yh-(2-oxa-6-aza-spiro[ 3.3 Jhept-6-y1)-
methanone;

6-Cyclopropylmethoxy-5-(2-methyl-pyrrolidin-1-yl)-pyridine-2-carboxylic acid ((S)-1-
carbamoyl-3-methyl-butyl)-amide;

6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid {1-methyl-1-(5-
methyl-[1.2,4]oxadiazol-3-yl)-ethyl}-amide;

6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-ylj-pyridine-2-carboxylic acid {1-methyl-1-
thiazol-2-yl-ethyl)-amide;

6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid (1,1-dimethyl-3-
morpholin-4-yl-propyl}-amide;

6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid (1-methyl-1-
mcthylcarbamoyl-cthyl)-amide;

6-(Tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid piperidin-I-ylamide;

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-(5-methyl-
[ 1,2,4Joxadiazol-3-yl)-ethyl]-amide;

(5-Cyclopentyl-6-cyclopropylmethoxy-pyridin-2-yi)-(1,1-dioxidotetrahydro-2H-thiopyran-
4-yl)-methanone;

5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-
methyicarbamoyl-cthyl)-amide;

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid [ |-methyl-1-(S-methyl-[1,2,4Joxadiazol-3~
yh-ethyl}-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid piperidin-1-ylamide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-
methylcarbamoyl-ethyl)-amide;

5-Cyclopropyl-6-cycloprapvimethoxy-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-
yl-ethyl)-amide;
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5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-methyl-1-(5-methyl-
[1,2,4Joxadiazol-3-yl)-ethyl]-amide;

6-(4-Chloro-phenyl)-pyridine-2-carboxylic acid piperidin-1-ylamide;
6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid piperidin-1-ylamide;

[6-(3-Chloro-phenyl)-5-cyclopropyl-pyridin-2-yi]-(1,1-dioxidotetrahydro-2H-thiopyran-4-
yl)-methanone;

6-(3-Chloro-phenyl}-5-methyl-pyridine-2-carboxylic acid {1-methyl-1-0xazol-2-yl-cthyl)-
amide;

6-(3-Chloro-phenyl)-S-methyl-pyridine-2-carboxylic acid (1-methyl-1-thiazo-2-yl-cthyl)-
aride;

6-(3-Chloro-phenyl)-5-methyl-pyridine-2-carboxylic acid [ 1-methyl-1-(5-methyl-
[1,2.4loxadiazo}-3-yl)-ethyl]-amide;

6-(3-Chloro-phenyl)-5-methyl-pyridine-2-carboxylic acid piperidin-1-ylamide;

5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-(5-
methyl-[1,2,4]oxadiazol-3~yi)-ethyl}-amide;

5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-methyl-1-(5-methyl-
[1,2,4]oxadiazol-3-yl)-cthyl]-amide;

5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-yl-
ethyl)-amide;

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid ((S)-3-methyl-1-thiazol-2-yl-butyl)-amide;

6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid [(3)-2-cyclopropyl-1-(5-
methyl-[1,2 4]oxadiazol-3-y1)-ethyl]-amidc;

5-Chloro-6-(3-chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-yl-cthyl)-
amide;

6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid ((S)-2-
cyclopropyl-1-thiazol-2-yl-ethyl)-amide;

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid ((S)-2-cyclopropyl-1-thiazol-2-yl-cthyl)-
amide;
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6-Cyclopropylmethoxy-5-(2~oxo-pyrrolidin-1-yl)-pyridine-2-carboxylic acid (1-methyl-1-
oxazol-2-yl-ethyh-amide;

6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-yl-
ethyl)-amide;

6-Cyclopropyimethoxy-5-pyrrolidin- I-yl-pyridine-2-carboxylic acid [1-(4,5-dihydro-
oxazol-2-yD)-1-methyl-ethyl}j-amide;

6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid ((S)-3-methyl-1-thiazol-2-yl-
butyl)-amide;

6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid ((S)-2-cyclopropyl-1-thiazol-
2-yl-ethyl)-amide;

5-Chloro-6-(3-chloro-phenyl}-pyridine-2-carboxylic acid piperidin-1-ylamidc;

6-(3-Chloro-phenyl)-5-cyclopropyl-pyridine-2-carboxylic acid (1~methyl-]-
methylcarbamoyl-cthyl)-amide;

6-Cyclopropylmethoxy-pyridine-2-carboxylic acid piperidin-1-ylamide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carbox ylic acid (1~
methyl-1-thiazol-2-yl-ethyl)-amide;

6-(3-Chloro-phenyl)-5-methyl-pyridine-2-carboxylic acid {1-ethyl-1-methylcarbamoyi-
propyl)-amide;

6-(3-Chloro-phenyl)-5-cyclopropyl-pyridine-2-carboxylic acid (1-ethyl-1-
methylcarbamoyl-propyl)-amide;

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-[1,2,4Joxadiazol-3-yl-ethyl)-
amide;

5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid (1-methyl-i-
[1,2,4]oxadiazol-3-yl-ethyl}-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-ethyl-1-
methylcarbamoyl-propyl)-amide;

6-Cyclopropylmethoxy-5-(3-hydroxy-azetidin-1-y1)-pyridine-2-carboxylic acid (1-methyl-
1-thiazol-2-yl-cthyl)-amide;
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6-(4-Chloro-phenyl)-pyridine-2-carboxylic acid (1-ethyl-1-methylcarbamoyl-propyl)-
amide;

6-(Cyclopropylmethoxy)-5-(1,1-dioxido-1,2-isothiazolidin-2-y1)-N-[2-(1,3-thiazo -2~
yhpropan-2-ylipyridine-2-carboxamide;

6-Cyclopropylmethoxy-35-(3,3-difluoro-pyrrolidin-1-yl)-pyridine-2-carboxylic acid (1-
ethyl-1-methylcarbamoyl-propyl)-amide;

[6-Cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin-1-yl)-pyridin-2-yl}-(1,1-
dioxidotetrahydro-2H-thiopyran-4-yl)-methanone;

6-Cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin-1-yl)-pyridine-2-carboxylic acid (1-
methyl-1-methylcarbamoyi-ethyl)y-amide;

6-(3-Chloro-phenyl)-5-methoxy-pyridine-2-carboxylic acid (1-ethyl-1-methylcarbamoyl-
propyl)-amide;

6-(3-Chloro-phenyl)-5-methoxy-pyridine-2-carboxylic acid (!1-methyl-1-thiazol-2-yl-
ethyl)-amide;

5-Chloro-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-[1,2,4Joxadiazol-

ket

3-yl-ethyly-amide;
6-Cyclohexyl-pyridine-2-carboxylic acid (2-hydroxy-cyclohexyl)-amide;

6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-yi)-pyridine-2-carboxylic acid (1-ethyl-1-
methylcarbamoyl-propyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 - y1)-pyridine-2-carboxylic acid { 1-ethyl-
I-methylcarbamoyl-propylh-amide;

O-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- | -yl)-pyridine-2-carboxylic acid (1-

methyl-I-methylcarbamoyi-ethyl)-amide;

5-Chloro-6-(3-chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-[1,2 4Joxadiazol-3-
yi-ethyl)-amide;

6-(3-Chloro-phenyl}-S-methoxy-pyridine-2-carboxylic acid [ 1-methyl-1-(5-methyl-
[1,2,4Joxadiazol-3-yl)-cthyl]-amide;

6-(3-Chloro-phenyl)-5-methoxy-pyridine-2-carboxylic acid (1-methyl-1-oxazol-2-yi-
cthyh-amide;
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5-Chloro-6-(3-chloro-phenyl)-pyridine-2-carboxylic acid (1-ethyl-1-methylcarbamayl-
propyl)-amide;

2-[(6-Cyclohexyl-pyridine-2-carbonyl)-amino]-cyclohexanecarboxylic acid methyl ester;

6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-yI)-pyridine-2-carboxylic acid (1-methyl-1-
oxazol-2-yl-ethyly-amide;

6-Cyclopentyl-pyridine-2-carboxylic acid piperidin-1-ylamidc;

6-(3-Chloro-phenyl}-5-cyclopropyl-pyridine-2-carboxylic acid (}-methyl-1-oxazol-2-yl-
ethyl}-amide;

6-(3-Chloro-phenyly-3-cyclopropyl-pyridine-2-carboxylic acid [ 1-methyl-1-(5-methyl-
[1,2,4Joxadiazol-3-yl)-cthyl]-amide,

6-(3-Chloro-phenyl)-5-cyclopropyl-pyridine-2-carboxylic acid ((S)-1-carbamoyl-2-
cyclopropylk-ethyli-amide;

5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid {(8)-1-carbamoyi-2-
cyclopropyl-ethyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((5)-2-cyclopropyl-1-
thiazol-2-yl-ethyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-
methyl-butyl)-amide;

6-(3-Chloro-phenyl)-5-(tetrahydro-furan-3-yl)-pyridine-2-carboxylic acid (I-methyl-1-
thiazol-2-yl-cthyl)-amide;
6-Cyclopropyhnethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid [1-
methyl-1-(5-methyl-{ 1,2 4loxadiazol-3-yD-ethyl]-amide;
6-Cyclopropytmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid ((S)-1-

carbamoyl-2-cyclopropyl-ethyl)-amide;

5-Chloro-6-(3-chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-oxazol-2-yl-cthyl)-
amide;

5-Chloro-6-(3-chloro-phenyl)-pyridine-2-carboxylic acid ((S)-I-carbamoyl-3-methyl-
butyh-amide;
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6-(3-Chloro-phenyl)-5-cyclopentyl-pyridine-2-carboxylic acid [ 1-methyl-1-(5-methyl-
[1,2,4)oxadiazol-3-yl)-ethyl]-amide;

5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((S)-1-carbamoyl-2-
cyclopropyl-ethyl)-amide;

5-Chloro-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [ 1-methyl-1-(5-methyl-
[1,2.4]Joxadiazol-3-yl)-ethyl]-amide;

5-Chloro-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-ethyl-1-methylcarbamoyi-

propyl)~amide;

5-Bromo-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((S)-1-carbamo yi-2-
cyclopropyl-cthyl)-amide;

5-Cyclopentyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid (1-cthyl-1-
methylcarbamoyl-propylj-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin-1-y)-pyridine-2-carboxylic acid ((8)-1-
carbamovyi-2-cyclopropyl-ethyly-amide;

6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid ({S)-1-carbamoyl-2-
cyclopropyl-ethyl}-amide;

6-Cyclopropylmethoxy-5-(tetrahydro-furan-3-yl)-pyridine-2-carbox ylic acid ({8)-1-
carbamoyl-3-methyl-butyl)-amide;

6-Cyclopropylmethoxy-5-(tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid ({S)-1-

carbamoyi-3-methybbutyll-amide;

6-(3-Chioro-phenyl)-S-cyclopropyl-pyridine-2-carboxylic acid ({-methyl-1-thiazol-2-yi-
cthyly-amide;

5~-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [2-(2-methoxy-cthox v)-
1.1-

dimethyl-ethyl}-amide;

o-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-
mecthyl-butyl}-amide;

6-Cyclopropylmethoxy-5-trifluoromethyi-pyridine-2-carboxylic acid (1-methyl-1-

[1,2,4Joxadiazol-3-yl-ethyl)-amide;
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6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid [ 1-methyl-1-(5-
methyl-[1,2,4]oxadiazol-3-yl)-ethyl}-amide;

6-Cyclopropylmethoxy-3-trifluoromethyl-pyridine-2-carboxylic acid (1-methyl-1-thiazol-
2-yl-ethylj-amide;

5  6-Cyclohexyl-pyridine-2-carboxylic acid (2-hydroxymethyl-cyclohexyl)-amide;

6-Cyclopropylmethoxy-5-(tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid [ 1-methyl-1-
(5-methyl-[1,2,4Joxadiazol-3-yl)-ethyl]-amide;

6-Cyclopropylmethoxy-S-(tetrahydro-furan-3-yl}-pyridine-2-carboxylic acid [ 1-methyl-1-
(5-methyl-{1,2,4Joxadiazol-3-yl)-cthyl}-amide;

10 6-(3-Chloro~-phenyl)-5-{tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid [1-methyl-1-(5-
methyl-[1,2,4]oxadiazol-3-yl)-cthyl]-amide;

6-(3-Chloro-phenyl)-5-(tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid (1-methyl-1-
oxazol-2-yl-ethyl)-amide;

6-(3-Chloro-phenyl)-S-{tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid (1-methy-1-
15 thiazol-Z-yl-ethyl)-amide;

6-(3-Chloro-phenyl)-5-cyclopentyl-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-yl-
ethyl)-amide;

6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-~carboxylic acid {1-methyl-1-oxazol-
2-yl-ethyl)-amide;

20 6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid ((S)-1-carbamoyl-2-
cyclopropyl-ethyl)-ammde;

6-Cyclopropylmethoxy-5-(3-hydroxy-azetidin- | -yl)-pyridine-2-carboxylic acid ((S)-1-
carbamoyi-3-methyi-butyl-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carbox ylic acid ({S)-1-

N
[94)

carbamoyl-3-methyl-butyl)-amide;

5-Cyclopropylamine-6-cyclopropylmethoxy-pyridine-2-carbox viic acid {((S)-1-carbamoyl-
2-cyclopropyl-ethyl)-amide;

5-Cyclopropylamino-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((S)-1-carbamoyl-
3-methyl-butyl)-amide;
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6-Cyclopropylmethoxy-5-(3,3-difluorc-azetidin- 1 -yl)-pyridine-2-carboxylic acid ((S)-1-
cyclopropylmethyl-2-hydroxy-2-methyl-propyl)-amide;

6-Cyclopropyimethoxy-5-(tetrahydro-furan-3-yl)-pyridine-2-carboxylic acid ((8)-1-
carbamoyl-2-cyclopropyl-ethyl}-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl)-pyridine-2-carboxylic acid (2-
hydroxy-cyclohexyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl)-pyridine-2-carboxylic acid [(5)-2~
cyclopropyl-1-(5-roethyl-{ 1.2 4loxadiazol-3-yl)-ethyl}-amide;

5-Cyclopropyl-6-cyclopropylmetboxy-pyridine-2~carboxylic acid ((S)-1-
cyclopropylmethyl-2-hydroxy-2-methyl-propyl)-amide;

6-(3-Chioro-phenyl)-5-(3,3-difluoro-azetidin- 1-y1}-pyridine-2-carboxylic acid ((S)-1-
carbamoyl-3-methyl-butyl}-amide;

6-Cyclopropylmethoxy-5-(tetrahydro-furan-3-yl)-pyridine-2-carboxylic acid (2-hydroxy-
1, I-dimethyl-ethyl)-amide;

5-Cyclopropyl-6-(2-methoxy-ethoxy)-pyridine-2-carboxylic acid ({(S)-1-carbamoyl!-3-
methyl-butyl)-amide;

7,7-Dimethyl-5.6,7,8tetrahydro-quinoline-2-carboxylic acid ((R)-2-cyclopropyl-2-
hydroxy-propyl)-amidc;

7.7-Dimethyl-N-(2-(5-methyl-1,2 4-oxadiazol-3-yDpropan-2-v1)-5,6,7,8-

tetrahydroquinoline-2-carboxamide;

N-(1-Hydroxy-2-methyipropan-2-y1)-7,7-dimethyl-5,6,7 8-ictrahydroquinoline-2-
carboxamide:

o-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- | -yl)-pyridine-2-carboxylic acid ((5)-2-

cyclopropyl-1-thiazol-2-yl-ethyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluorc-azetidin-1 -y)-pyridine-2-carboxylic acid {pyndin-
2-ylmethyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl -pyridine-2-carboxylic acid (2-
hydroxy-1,1-dimethyl-ethyl}-amide;
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[6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridin-2-y1]-((S)-2-
hydroxymethyl-pyrrolidin-~1-ylj-methanone;

6-Cyclopropylmethoxy-5-(3-hydroxy-oxetan-3-yi)-pyridine-2-carboxylic acid ((S)-1-
carbamoyl-3-methyl-butyl)-amide;

6-(3-Chioro-phenyl)-5-(tetrahydro-furan-3-yl)-pyridine-2-carboxylic acid [1-methyl-1-(5-
methyl-[1,2,4joxadiazol-3-yl)-ethyl]-amide;

6-(3-Chloro-phenyl)-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid [2-(2-
methoxy-ethoxy)-1,1-dimethyl-ethyl}-amide;

5-Cyclopropyl-6-(2-methoxy-ethoxy)-pyridine-2-carboxylic acid | 1-methyl-1-{5-methyl-
[1,2,4]oxadiazol-3-yl)-ethyl]-amide,

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-~carboxylic acid (1,1-dimethyl-3~
morpholin-4-yl-propyl)-amide;

5-Cyclopropyl-6-(4-fluoro-benzyl)-pyridine-2-carboxylic acid ((S)-1-carbamoy!l-3-methyl-
butyl)-amide;

6-(3-Chloro-phenyl)-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid {1-methyl-
I-thiazol-2-yl-ethyl}-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -y1)-pyridine-2-carboxylic acid [(S)-2-
cyclopropyl-1-(2-methoxy-ethoxymethyl)-cthyl]-amide;

5-(3,3-Difluoro-azetidin-1-y)-6-(2-methoxy-ethoxy)-pyridine-2-carboxylic acid ({S)-1-
carbamoyl-3-methyl-butyl)-amide;

5-Cyclopropyvlamino-6-cyclopropyimethoxy-pyridine-2-carboxvlic acid (2-hydroxy-1,1-
dimethyl-ethyl-amide;

6-Cyclopropylmethoxy-5-(1-hydroxy-cyclobutyl)-pyridine-2-carboxylic acid [1-methyl-1-
(5-methyl-[1,2,4]Joxadiazol-3-yl)-ethyl]-amide;

5-Cyclopropyl-6-(2-methoxy-ethoxy)-pyridine-2-carboxylic acid ((S)-1-carbamoyl-2-
cyclopropyl-ethyl)-amide;

5-[Bis-(2,2,2-trifluoro-ethylj-amino]-6-cyclopropylmethoxy-pyridine-2-carboxylic acid
((8)-1-carbamoyl-2-cyclopropyl-ethyl)-amide;
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5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-(5-
methyl-[1,2,4]oxadiazol-3-yl)-ethyl]-amide;

6~(3-Chloro-pheny!)-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid [(S)-2-
cyclopropyl-1-(5-methyl-[1,2,4Joxadiazol-3-yl)-ethyl}-amide;

(>33

5-[Bis-(2,2,2-trifluoro-ethyl)-amino]-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-

ethyl-1-methylcarbamoyl-propyl)-amide;

5-Cyclopropyl-6-(tetrahydro-furan-2-yimethoxy)-pyridine-2-carbox ylic acid [ [-methyl-1-
(5-methyl-]1,2,4 joxadiazol-3-yl)-cthyll-amide;

N-(2-Cyanopropan-2-yl)-5-cyclopropyl-6-(cyclopropylmethoxy)picolinamide;

10 (S)-3-Cyclopropyl-6-(cyclopropylmethoxy)-N-(3,3-dimethyl-1-(methylamino)-1-
oxobutan-2-yhpicolinamide;

N-{1-Amino-2,3-dimethyi- 1 -oxobutan-2-y1)-S-cyclopropyl-6-(cyclopropylmethoxy)

picolinamide;

N-(1-Amino-2-methyl-1-oxobutan-2-yl)-5-cyclopropyl-6-(cyclopropylmethoxy)
15 picolinamide;

5-Cyclopropyl-6-(cyclopropylmethoxy -N-(1-(5-methyi-1,2 4-oxadiazol-3-
yheyelobutyl)picolinamide:

{S)-N-{2-Amino-2-oxo-l-phenylethyl)-5-cyclopropyl-6-{cyclopropylmethoxy)
picolinamide;

26 (R)-N-(2-Amino-2-oxo- L -phenylethyll-5-cyclopropyl-6-

{cyclopropylhmethoxy)pico inamide;

(R)-5-Cyclopropyl-6-(cyclopropylmethoxy)-N-{ I -hydroxy-4-mcthylpentan-2-
yhpicohnamide,

5-Cyclopropyl-6-(cyclopropylmethoxy)-N-(1-(hydroxymethylicyclopentyl) picolinamide;

[}
n

5-Cyclopropyl-6-(cyclopropylmethoxy)-N-(2-(3-methyl-1,2,4-oxadiazol-5-yl)propan-2-
yhpicolinamide;,

5-Bromo-6-(4-fluoro-phenoxyj-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyl-
butyly-amide;
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N-~(1-Amino-2,4-dimethyl-1-oxopentan-2-yl)-5-cyclopropyl-6-
{cyclopropylmethoxy)picolinamide;

N-(1-Amino-3,3-dimethyl-1-oxobutan-2-yl)-5-cyclopropyl-6-

{cyclopropylmetboxy)picolinamide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (4-carbamoyi-

tetrahydro-pyran-4-yl)-amide;

(S)-5-Cyclopropyl-6-(cyclopropylmethoxy)-N-(4-methyl-1-(methylamino)-1-oxopentan-2-
yhpicolinamide;

(S)-5-Cyclopropyl-6-(cyclopropylmethoxy)-N-(4,4~-dimethyl-1-(methylamino)-1-
oxopentan-2-yhipicolmamide;

5-Cyclopropyl-N-({(8)-3,3-dimethyl-1-(methylamino)- 1 -oxobutan-2-y1)-6-
((tetrahydrofuran-2-ylymethoxy)picolinamide;

5-Cyclopropyl-N-((S)-4-methyl-1-(methylamino)- 1 -oxopentan-2-yl)-6-((tetrahydrofuran-
2-ylymethoxy)picolinamide;

5-Cyclopropyl-N-((8)-4,4-dimethyi-1-(methylamino )- I -oxopentan-2-y1)-6-
{(tetrahydrofuran-2-yl)methoxy)picolinamide;

N-({8)-1-Amino-4-methyl-T-oxopentan-2-y)-5-cyclopropyl-6-{{tetrahydrofuran-2-
yhmethoxy)picolinamide;

5-Cyclopropyl-6-(4-fluoro-phenoxy)-pyridine-2-carboxylic acid ({S)-1-carbamoyl-3-

methyl-butyl)-amide;

5-Bromo-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid ((5)-2,2-dimethyl-

J-methylcarbamoyl-propyl)-amide;

5-Cyclopropyl-N-{ 1-(5-methyi-1,2 4-oxadiazo-3-ylieyelobuty)-6-(pyridin-2-

yimethoxy)picolinamide;

5-Cyclopropyl-N-(cyclopropyl(5-methyl-1,2 4-oxadiazol-3-ylymethyl)-6-

(cyclopropylmethoxy)picolinamide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ({R)-1-hydroxymecthyl-
1.2-dimethyl-propyl}-amide;

(S)-6-(3-Chlorophenyl)-N-(3,3-dimethy - 1-(methylamino)- L-oxobutan-2-ylpicolinamide;
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(S)-6-(3-ChlorophenyD)-N-(4,4-dimethyl-1-(methylamino}-1-oxopentan-2-yl)picolinamide;
5-Cyclopropyl-6-(cyclopropylmethoxy)}-N-(4-hydroxy-2-methyibutan-2-yl)picolinamide;

(S)-5-Cyclopropyl-N-(3,3-dimethyl-1-(methylamino)-1-oxobutan-2-y1)-6-((tetrahydro-2H-
pyran-4-yhymethoxy)picolinamide;

(S)-5-Cyclopropyl-N-(4,4-dimethyl-1-(methylamino)-1-oxopentan-2-y1)-6-({tetrahydro-
2H-pyran-4-ylymethoxy)picolinamide;

(-)-5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [cyclopropyl-(5-
methyl-[1,2 4loxadiazol-3-y1)-methylj-amide;

{(+)-5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [cyclopropyl-(5-
methyl-{1,2,4]oxadiazol-3-yl)-methyl]-amide;

5-Cyclopropyl-N-(2-(5-methyl-1,2,4-0xadiazol-3-ylpropan-2-y)-6-(pyridin-2-
ylmethoxy)picolinamide,

(S)-N-(1-Amino-4-methyl-1-oxopentan-2-yh-5-cyclopropyl-6-(pyridin-2-
ylmethoxy)picolinamide;

(S)-5-Cyclopropyl-N-(3,3-dimcthyl- | -(methylamino)-1-oxobutan-2-y1}-6-(pyridin-2-
yimethoxy)picolinamide;

5-Cyclopropyl-N-(2-(S-methyl-1,2 4-oxadiazol-3-yDpropan-2-y1)-6-((tetrahydro-2H-
pyran-4-ylymethoxyjpico hnamide;

(S)-5-Cyclopropyl-N-(4-methyl- I -(mecthylamino )~ 1-oxopentan-2-yD)-6-((tetrahydro-2H-
pyran-4-yhymethoxy)picolinamide;

(S)-N~(3.3-Dimethyl-1-(methylamino -1 -oxobutan-2-y1)-0-phenylpico narmide;
(S)-N-{4-Methyl-1 -(mothylammo)-1-oxopentan-2-yl)-6-phenyipicolinamide;

5-(3,3-Difluoroazetidin-1-y1)-N-((S)-3,3-dimethyl- 1 -(methylamino )- 1 -oxobutan-2-y1})-6-
{{tetrahydrofuran-2-yhmethoxy)picolinamide;

2-(6-(Cyclopropylmethoxy)-5-(3.3-difluoroazetidin-1-yl)picolinamido }-2-ethylbutanoic
acid;

{S)-6-(Cyclopropyimethoxy)-3-(3,3-difluoroazetidin-1-y1)-N-(3,3-dimethyl- 1 -
{methylamino)-1-oxobutan-2-yhpicohnamide;
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(S)-6-(Cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-y1)-N-(4,4-dimethyl- 1-
{methylamino)- [-oxopentan-2-ylypicolinamide;

(S)-6-(3-Fluorophenyl)-N-(4-methyl-1-(methylamino }-1-oxopentan-2-yl) picolinamide;

(S)-N-(4-Methyl-1-(methylamino }- 1 -oxopentan-2-y1)-6-(3~(trifluoromethyl)phenyl)
pico Ejm amide;

($)-6-(3-Chloro-4-fluoropheny!)-N-(4-methyl-1-(methyiamino)- 1 -oxopentan-2-
yl)picolinamidc;

(S)-N-(3,3-Dimethyl-1-(methylamino)- t-oxobutan-2-yl)-6-(3-fluorophenyl) picolinamide;

(S)-N-(3,3-Dimethyl-1-(methylamino }- [ -oxobutan-2-yi)-6-(3-(trifluoromethyl)

phenyDpicolinamide;

{(S)-N-(3,3-Dimethyl-1-(methylamino)-1-oxobutan-2-y1}-6-(3-methoxyphenyl)
picolinamide;

(S)-6-(3-Chlore-4-fluorophenyl)-N-(3,3-dimethyl- | -(methylamino )- 1 -oxobutan-2-
ylpicolinamide;

(S)-5-Cyelopropyl-6-(cyclopropylmethoxy)-N-(2,2,2-trifluoro-1-(pyridin-3-
yhethyhpicolnamide, and

{R)-5-Cyclopropyl-6-(cyclopropylmethoxy)-N-(2,2,2-trifluoro- I -(pyridin-3-
yhethyhpicolinarmde;

Further particular compounds of formula (1) are selected from

6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-yh-pyridine-2-carboxylic acid [1-methyl-1-
(5-methyl-[ 1,2 4Joxadiazol-3-yl}-ethylj-amide;

6-(3-Chloro-pheny-pyridine-Z-carboxylic ucid piperidin- L-viamide;

6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid ({S)-1-

hydroxymethyl-3-methyl-butyl)-amide;

6-Cyclopropylmethoxy-5-(2-methyl-pyrrolidin-1-yh-pyridine-2-carboxylic acid ((8)-1-
carbamoyl-3-methyl-butyl}-amide;

6-Cyclopropylmethoxy-5-pyrrolidin-I-yl-pyridine-2-carboxylic acid (1,1-dimethyl-3-
morpholin-4-yl-propyl)-amide;
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5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-
methylcarbamoyl-ethyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-
yl-ethyl)-amide;

5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-(5-
methyl-[1,2,4Joxadiazol-3-yl)-ethyl]-amide;

6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid ((S)-3-methyl-1-thiazol-2-yi-
butyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl}-pyridine-2-carboxylic acid (1-
methyl-1-thiazol-2-yl-ethyl)-armde;

6-Cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin- I -yl)-pyridine-2-carboxylic acid (1-
ethyl-l-methylcarbamoyl-propyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (1-ethyl-
{-methylcarbamoyl-propyl}-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((8)-1-carbamoyl-2-
cyclopropyl-ethyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((8)-1-carbamoyl-3-
methyl-butyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid ((S)-1-
carbamoyl-2-cyclopropyl-ethyl)-amide;

o~Cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin- I -v1)-pyridine-2-carboxylic acid {(S)-1-
carbamoyl-2-cyclopropyl-ethyl)-amide;

6-Cyclopropylmethoxy-5-(tefrahydro-furan-3-yl)-pyridine-2-carboxylic acid (($)-1-

carbarmoyl-3-methyl-butyl-amide;

6-Cyclopropyimethoxy-5-{tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid {(8)-1-
carbamoyl-3-methyl-butyl)-amide;

6-Cyclopropylmethoxy-5-triftuoromethyl-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-
methyl-butyl)-amide;



16

i5

20

WO 2012/168350 PCT/EP2112/060783

-26 -

6-Cyclopropylmethoxy-5-(tetrahydro-foran-2-yl)-pyridine-2-carboxylic acid [ 1-methyt-1-
(5-methyl-[1,2,4Joxadiazol-3-yl)-ethyl]-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl)-pyridine-2-carboxylic acid ((S)-1-
carbamoyl-3-methyl-butyl)-amide; '

5-Cyclopropylamino-6-cyclopropylmethoxy-pyridine-2-carboxylic acid {(8)-1-carbamoyl-
3-methyl-butyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid ((S)-1-
cyclopropylimethyl-2-hydroxy-2-methyl-propyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y)-pyridine-2-carboxylic acid ((S)-2-
cyclopropyl-1-thiazol-2-yl-cthyl)-amide;

5-Cyclopropyl-6-(4-fluore-benzyl)-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyl-
butylj-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid [(S)-2-
cyclopropyl-1-(2-methoxy-cthoxymethyl)-ethyl]-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(8)-2-cyclopropyl-1-(5-
methyl-[1,2,4]oxadiazol-3-yl)-cthyl]-amide;

5-Bis-(2,2,2-trifluoro-ethyl)-amino}-6-cyclopropylmethoxy-pyridine-2-carboxylic acid {1-
cthyl-1-methylcarbamoyl-propyl}-amide;

(8)-5-Cyclopropyl-6-(cyclopropylmethoxy)-N-(3,3-dimethyl-1-(methylamino)-1 -
oxobutan-2-yipicolinamide;

(S)-N-(2-amino-2-oxo-1-phenylethyl)-5-cyclopropyl-6-
{cyclopropylmethoxy)picolinamide;

N-{(S)-1-amino-4-methyl-1-oxopentan-2-yl)-5S-cyclopropyl-6-({tetrahydro furan-2-
ymethoxy)picolinamide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((R)-1-hydroxymethyl-
1,2~dimethyl-propyl)-amide;

{(S)-5-Cyclopropyl-N-{4,4-dimethyl-1-(methylamino)-1-oxopentan-2-y1)-6-((tetrahydro-
2H-pyran-4-yl)methoxy)picolinamide;
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{(+)-5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(SR)-cyclopropyi-
{5-methyl-{1,2,4]Joxadiazol-3-yl}-methyl}-amide;

2-(6-(Cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1 -ylpicolinamido)-2-ethylbutanoic
acid; and

($)-6-(3-Chloro-4-fluorophenyl)-N-(3,3-dimethyl- 1 -(methylamino)- I -oxobutan-2-
yhpicolinamide.

The mvention further relates i particular to:

A compound of formula (1) wherein wherein R s eycloalkyl, cycloalkylalkoxy,
haloalkoxy, alkoxyalkoxy, phenyl, halophenyl, haloalkylphenyl, halophenylalkyl,
halophenyloxy, piperidinylsulfonyl, tetrahydropyranyl, tetrabydropyranylalkoxy,
tetrahydrofuranylalkoxy, pyridinylalkoxy, hydroxyhaloalkyloxy, halophenylhydroxyalkyl,
alkylsulfanyl or alkylsulfonyl;

A compound of formula (1) wherein R’ is cycloalkyl, cycloalkylalkoxy, haloalkoxy,
alkoxyalkoxy, halophenyl, halophenylalkyl, alkoxyphenyl, halophenyloxy,
piperidinylsulfonyl, tetrahydropyranyl, tetrahydropyranylalkoxy, tetrahydrofuranylalkoxy,

hydroxyhaloalkyloxy, halophenylhydroxyalkyl, alkylsulfanyl or alkylsulfonyl;

A compound of formula (1) wherein R is cycloalkylalkoxy, halophenyl,
halophenylalleyl, tetrahydropyranylalkoxy, tetrahydrofuranylalkoxy, haloalkoxy,

hydroxylhaloalkyloxy, halophenylhydroxyalkyl, alkylsulfanyl or alkylsulfonyl,

A compound of formula (1) wherein R is cyclopropyimethoxy, chlorophenyl,
fluorophenylmethyl, fluorochlorophenyl, tetrahydropyranylmethoxy,
tetrahydrofuranylmethoxy, pemafluoropopyloxy. trifluorohydroxvbutyloxy,

fluorophenviydroxymethyl, butylsulfanyl or buryisulfonyt:

A compound of formula (T) wherein R” is hydrogen, halogen, alkyi, haioalkyl,
cycloalkyl, hydroxycycloalkyl, alkoxy, haloalkylamine, tetrahydropyranyl, 1H-pyrazolyl,
pyrrolidinyl, allkcylpyrrolidinyl, halopyrrolidinyl, oxopyrrolidinyl, haloazetidinyl,
hydroxyazetidinyl, 1,1-dioxido-2-isothioazolidinyl, tetrahydrofuranyl, cycloalkylamino,

hydroxyoxctany! or 6-oxa-1-aza-spiro[3.3 theptyl;

A compound of formula (1) wherein R” is hydrogen, alkyl, haloalkyl, cycloalkyl,
haloalkylamino, tetrahydropyranyl, pyrrohdinyl, alkylpyrrolidinyl, halopyrrolidinyl,
haloazetidinyl, tetrahydrofuranyl, cycloalkylamino or 6-oxa-1-aza-spiro{3 3theptyl;
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A compound of formula (I) wherein R” is hydrogen, methyl, trifluoromethyl,
cyclopropyl, cyclopentyl, bis(trifluoroethyljamino, tetrahydropyranyl, pyrrolidinyl,
methylpyrrolidinyl, difluoropyrrolidinyl, difluoroazetidinyl, tetrahydrofuranyl or
cyclopropylamino or 6-oxa-1-aza-spiro[3.3]heptyl,

A compound of formula (I) wherein R® and R are independently selected from
hydrogen, methyl, ethyl, propyl, butyl, pentyl, trifluoromethyl, cyclopropyl,
cyclopropylmethyl, phenyl, fluorophenyl and pyridazinyl, or R and R® together with the

carbon atom to which they are attached form cyclobutyl, tetrahydropyranyl or cyclopropyl;

A compound of formula () wherein R? is hydroxyl, cyano, carboxyl,
atkoxyearbonyl, alkyl{1,2 4loxadiazolyl, oxazolyl, thiazoiyl, [1.3,4joxadiazolyl,
cycloalkyl, phenyl, pyridinyl, tetrahydropyranyl, alkyl{1,2,4]thiadiazolyl,
atkylaminocarbonyl, alkyltetrahydropyranyl, alkylisoxazolyl, aminocarbonyl, morpholinyl,
dihydro-oxazolyl, {1,2.4Joxadiazolyl, hydroxycycloalkyl, alkoxycarbonylcycloalkyl,
alkoxyalkoxy, hydroxyalkylcycloalkyl, piperidinyl, haloazetidinylcarbonyl, nitro-
benzo[1,2,5joxadiazolyl or alky!;

A compound of formula (1) wherein R” is hydroxyl, carboxyl,
alkylf1,2,4Joxadiazolyl, thiazolyl, alkylaminocarbonyl, aminocarbonyl, morpholinyl,
alkoxyalkoxy, piperidinyl, cyano, pyridinyl, haloazetidinylcarbonyl, nitro-

benzo[1,2,5}oxadiazolyl, alkoxycarbonyl or alkyl;

A compound of formula (1) wherein RY is hydroxyl, methyl[1,2,4joxadiazolyl,
thiazolyl, methylaminocarbonyl, ammocarbony!, morpholinyl, methoxymethoxy
piperidinyl, cyano, pyridinyl, nitro-benzo[1,2,5joxadiazolyl, dimethylaminocarbonyl,

methoxycarbonyl, N-methyl-N-ethylaminocarbonyl. difluoroazetidinylcarbonyl or methyl;
A compound of formula () wherem mis | and
A compound of formula (I) wherein nis 0.
The invention further relates to a compound of forrnula (1) sclected from:

5-Cyclopropyl-6-(tetrahydro-pyran-4-ylmethoxy)-pyridine-2-carboxylic acid [cyclopropyl-
(5-methy!-[ 1,2, 4loxadiazol-3-yh-methyl]-amide;

2-({5-[Bis~(2,2,2-trifluoro-ethyl)-amino]-6-cyclopropylmethoxy-pyridine-2-carbonyl} -

armino }-2-cthyl-butyric acid methy! ester;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -y1)-pyridine-2-carboxylic acid
[eyclopropyl-(5-methyl-[ 1,2, 4 loxadiazol-3-y}-methyl]-amide;
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5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((8)-2-cyclopropyl-1-
dimethylcarbamoyl-cthyl)-amide;

5-Cyclopropyl-6-(tetrahydro-pyran-4-ylmethoxy)-pyridine-2-carboxylic acid (2,2,2-
trifluoro-1-pyridin-2-yl-cthyl-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (2,2,2-
trifluoro-1-pyridin-2-yl-cthyl}-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((-}-methylcarbarnoyl-
phenyl-methyl)-amide;

5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxrylic acid ((+)-dimethylearbamoyl-
phenyl-methyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ({-)-dimethylcarbamoyl-
phenyi-methyl)-amide;

6-Cyclopropylmethoxy-5S-triffuoromethyl-pyridine-2-carboxylic acid ((S)-3,3-dimethyl-1-
methylcarbamoyl-butyl)-amide;

6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid [eyclopropyl-(5-
methyl-[1,2,4]Joxadiazol-3-yl)-mecthyl}-amide;

6~(Tetrahydro-pyran-4-ylmethoxy)-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3-
dimethyl-T-methylearbamoyl-butyl}-amide;

S—ff,ycidpropyl-6—<:.vciopr0pyimetho xy-pyridine-2-carboxylic acid {({8)-1-

1_’3

dimethylearbamoyl-3-methyl-butyl)-amide;

6-(3-Chloro-4-fluoro-phenyl)-pyridine-2-carboxylic acid [eyclopropyl-(S-methyl-
1.2, 4Joxadiazol-3-yh-methyl}-amide,

2-{[5-Cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy )-pyridine-2-carbonyl}-amino § - 2-
ethyl-butyric acid methyl ester;

6-Cyclopropylmethoxy-5-(6-oxa-1-aza-spiro[3.3 Thept-1-yD)-pyridine-2-carboxylic acid
((S)-3,3-dmmethy-1-methylcarbamoyl-butyl)-amide;

6-Cyclopropylmethoxy-5-(6-oxa-1-aza-spiro[ 3.3 [hept-1-yl)-pyridine-2-carboxylic acid [ 1-
methyl-1-(5-methyl-[1,2,4Joxadiazol-3-yl)-ethyl]-armde;
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6-Cyclopropylmethoxy-5-(6-0oxe-1-aza-spiro{3.3Thept- 1-yD)-pyridine-2-carboxylic acid
[cyclopropyl-(5-methyl-[1,2,4Joxadiazol-3-yl)-methyl]-amide;

6-Cyclopropylmethoxy-5-(3,3-difluorc-azetidin-1-y!)-pyridine-2-carboxylic acid ({(R)-
2,2, 2-rifluoro-1-pyridin-3-yl-ethyl)-amide;

2-Ethyl-2- {[6-(tetrahydro-pyran-4-ylmethoxy)-5-trifluoromethyl-pyridine-2-carbonyl]-

amino }-butyric acid methyl ester;

(S)-2-[(5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl)-amino]-3,3-dimethyl-
butyric acid methy! cster,

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((S)-2,2,2-trifluoro-1-
pyridin-2-yl-cthyl-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(-)-1-(5-methyl-
[1,2,4]oxadiazo!-3-yl)-ethyl]-amide;
5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [{(+)-3-methyl-1-(5-
methyl-[1,2.4}oxadiazol-3-yl)-butylj-armde;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(-)-3-mecthyl-1-(5-
methyl-[1,2.4Joxadiazol-3-yl)-butyl]-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [{(-+)-1-{5-mcthyl-
[1.2,4]oxadiazol-3-yl)-propyl]-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [{-)-1-(5-mcthyl-
1.2, 4%oxadiazol-3-yh-propyl]-amide;

5-Cyclopropyl-6-cyclopropylmethox y-pyridine-2-carboxylic acid ((-)-cyano-methyl-
methyl)-amide;

5-Cyelopropyl-b-cyclopropylmethoxy-pyridine-2-carboxylic acid ({-)-1-cyano-3-methvi-
butyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((+)-cyano-cyclopropyl-
methyl)-amide;

2-{(6-Cyclopropytmethoxy-S-triflucromethyl-pyridine-2-carbonyl-amino 1-2-ethyl-butyric
acid methyl ester;
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5-Cyclopropyl-6-(tetrabydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid (1-ethyl-1-
methylcarbamo yl-propyl)-anude;

2-[(5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl)-amino ]-2-ethyl-butyric
acid methyl ester;

2-[(6-Cyclopropyimethoxy-5-triffuoromethyl-pyridine-2-carbonyl)-amino }-2-ethyl-butyric
acid;

6-(Tetrahydro-pyran-4-ylmethoxy)-5-trifluoromethyl-pyridine-2-carboxylic acid (1-ethyl-

T-methylcarbamoyl-propyl)-amide;

2-Ethyl-2- {[6~(tetrahydro-furan-2-ylmethoxy)-5-trifluoromethy i-pyridine-2-carbonyll-

amino }-butyric acid cthyl ester;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yly-pyridine-2-carboxylic acid
(dimethyicarbamoyi-phenyl-methyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yD)-pyridine-2-carboxylic acid ((S)-2-
cyclopropyl-1-dimethylcarbamoyi-ethyly-amide;

2-[(5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl)-amino - 2-cthyl-butyric
acid ethyl ester;

(5)-3-Cyclopropyl-2-[(S-cycloprapyl-6-cyclopropyimethoxy-pyridine-2-carbonyl}-amina |-
propionic acid methyl ester;

6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (1-ethyl-1-

methylcarbamoyl-propyl)-amide;

6~(3-Chloro-4-fluoro-phenylj-pyridine-2-carboxylhic acid [(-}-cyclopropyl-(5-methyl-

1.2, 4Joxadiazol-3-vh-methyl-amide;

6-(3-Chloro-4-fluoro-phenyl)-pyridine-2-carbox ylic acid [(+ j-cyclopropyl-(5-methyl-
[1,2,4loxadiazol-3-yl}-methylj-amide;

L

6-(Tetrahydro-pyran-4-ylmethoxy)-5-trifluoromethyl-pyridine-2-carboxylic acid (1-

dimethylcarbamoyl-1-ethyl-propyly-amide;

2-{[6-Cyclopropylmethoxy-5-(6-oxa-1-aza-spiro[ 3.3 hept- 1 -yl)-pyridine-2-carbonyl]-
amino }-2-ethyl-butyric acid ethyl ester;
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6-(Tetrahydro-furan-2-ylmethoxy)-5-trifluoromethyl-pyridine-2-carboxylic acid (1-
dimethylcarbamoyl-1-ethyl-propyl)-amide;

2-[(5-Bromo-6-cyclopropylmethoxy-pyridine-2-carbonyl)-aminoJ-2-ethyl-butyric acid
ethyl ester;

2-4[6-Cyclopropyimethoxy-5-(3,3-difluoro-azetidin-1-yi)-pyridine-2-carbonyl}-armino 1 -2-
ethyl-butyric acid ethyl ester;

6-(4-Chloro-3-fluoro-phenyl)-pyridine-2-carboxylic acid | I-methyl-1-(5-methyl-
[1.2,4Joxadiazol-3-y)-cthylj-amde;

6-(3-Chloro-4-fluoro-phenyl)-pyridine-2-carboxylic acid [1-methyl-1-(5-methyl-
[1.2.4loxadiazol-3-yl)-ethyl}-amide;

2-{[6-Cyclopropylmethoxy-5-(3,3-difluoro-2-oxo-azetidin-1-yl}-pyridine-2-carbonyl}-
amnmno }-2-ethyl-butyric acid methyl ester;

(S)-2-[(5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl)-amine |-4-methyl-
pentanoic acid methyl ester;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (1-

cyano-3-methyl-butyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- [ - y1)-pyridine-2-carboxylic acid [3-

methyl-1-(5-methyl-[ 1,2 4Joxadiazol-3-yh-butyl]-amide;

6-Cyclopropylmcthoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (1~
hydroxymethyl-1,3-dimethyl-butyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [J-(azetidine-] -
carbonyl)-1-cthyl-propylj-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbox ylic acid {1 -ethyl-1~{2-methoxy-

ethylcarbamoyl}-propyl]-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [ 1-ethyl-1-(ethyl-
methyl-carbamoyl)-propyl]-amide;

6-(4-Fluoro-benzyl)-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyi-butyl)-amide;

6-(4-Fluoro-benzyl)-pyridine-2-carboxylic acid ((R)-2,2,2-trifluoro-1-pyridin-2-yl-ethyl}-
amide;
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5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ({S)- 1-hydroxymethyl-
1,2-dimethyl-propyl)-amide;

5-Bromo-6-(3-methyl-oxetan-3-ylmethoxy)-pyridine-2-carboxylic acid (1-methyl-1-
thiazol-2-yl-ethylj-amide;

5-Bromo-6-(3-methyl-oxetan-3-ylmethoxy)-pyridine-2-carboxylic acid (3-thiazol-2-yi-
oxetan-3-yl)-amide;

5-Bromo-6-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid (3-thiazol-2-yl-oxetan-3-
yl)-amide;

5-Bromo-6-(3-methyl-oxetan-3-ylmethoxy)-pyridine-2-carboxylic acid (2,2,2-trifluoro-1-
pyridin-2-yl-ethyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-(cyclopropylmethyl-
carbamoyl)-1-ethyl-propylj-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-pyridin-2-
yl-ethyl}-amide;

6-(4-Fluoro-benzyl)-pyridine-2~carboxylic acid ((8)-3,3-dimethyl- 1 -methylcarbamoyl-
butyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-(3,3-difluoro-
azetidine-1-carbonyl)-1-ethyl-propyl]-amide;

5-(3.3-Difluoro-azetidin-1-yH)-6-(2,2,2-4rifluoro-ethexy)-pyridine-2-carboxylic acid (1-
methyl-1-thiazol-2-yl-ethyl)-amide;

2-[(6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carbonyl)-amino |-2-ethyi-butyric
acid ethyl ester;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1 -yl)-pyridine-2-carboxylic acid ( 1-

methyl-5-oxo-pyrrolidin-3-yi)-amide;

2-{{(6~-Cyclopropylmethoxy-5-pyrrohdin-1-yl-pyridine-2-carbonyl}-amino}-2-ethyl-butyric
acid;

6-Cyclopropylmethoxy-5-(3,3-difluore-azetidin-1-yl)-pyridine-2-carboxylic acid {1,1-
dioxo-tetrahydro-14°-thiophen-3-yl)-amide:
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6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl)-pyridine-2-carboxylic acid N'-(1,1-
dioxo-tetrahydro- 11 -thiophen-3-yl)-hydrazide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [ I-methyl-1-(4-methyl-
thiazol-2-yl)-ethyl}-amide;

5-(3,3-Difluoro-azetidin- 1 -yl)-6-(3-methyl-oxetan-3-yimethoxy)-pyridine-2-carboxylic
acid (1-methyl-1-thiazol-2-yl-ethyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid { 1-(5-amino-
[1,2,4Toxadiazol-3-yD)-1-methyl-ethyl]-amide;

6-(2,2,3,3,3-Pentafluoro-propoxy)-pyridine-2-carboxylic acid (1-ethyl-1-
methylcarbamoyl-propyl)-amide;

5-Cyclopropyi-6-(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid (1-ethyl-1-
methylcarbamoyi-propyl)-amide;

5-Cyclopropyl-6-(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid ({S)-3,3-
dimethyl-1-methylcarbamoyl-butyl)-amide;

5-Cyclopropyl-6-(2,2,3.3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid [(S)-2-
cyclopropyl-1-(5~-methyl-[ 1,2, 4Joxadiazol-3-yl)-ethyl]-amide;

5-Cyclopropyl-6-(2.2,2-trifluoro-cthoxy)-pyridine-2-carboxylic acid ((S)-carbamoyl-
phenyl-methyl)-amide;

5-Cyclopropyl-6-(2,2,2-trifluoro-cthoxy)-pyridine-2-carboxylic acid (2,2,2-trifluoro-1-
pyridin-2-yl-ethyl}-amide;

5-Cyclopropyl-6-(2,2.2-trifluoro-cthoxy)-pyridine-2-carboxylic acid ((S)-1-
hydroxymethyl-3-methyl-butyl)-amide;

5-Cyclopropyl-0-(2,2.2-trifluoro-ethoxyj-pyridine-2-carboxylic acid (3-thiazol-2-yl-
oxetan-3-yl}-amide;

5-Cyclopropyl-6-(2.,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid (1-methyl-1-thiazol-
2-yl-ethyl)-amide;

5-Cyclopropyl-6-(2,2.2-trifluoro-cthoxy)-pyridine-2-carboxylic acid (2,2-dimethyl-1-
thiazol-2-yl-propyl)-amide;
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6-Cyclopropylmethoxy-5-(3,3-difluore-azetidin-1-y1)-pyridine-2-carboxylic acid [ 1-(3,3-
difluoro-azetidine- t~carbonyl)-1-ethyl-propyl}-amide;

6-(4-Fluoro-benzyl)-pyridine-2-carboxylic acid N'-(1.1-dioxo-tetrahydro-1x"-thiophen-3-
yh-hydrazide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [ 1-(3-amino-
[1,2,4Joxadiazol-5-yl)- I-methyl-ethyl}-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl)-pyridine-2-carboxylic acid [(S)-1-
(3.3-difluoro-azetidine-1-carbonyl)-2,2-dimcethyl-propyl}-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yi)-pyridine-2-carboxylic acid [($)-1-

(3,3-difluoro-azetidine- | -carbonyl}-3-methyi-butyl}-amide;

2-[(6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carbonylj-amino -2 -ethyl-butyric
acid othyl ester;

5-Cyclopropyl-6-({(R)-3-hydroxy- 1 -trifluoromethyl-propoxy)-pyridine-2-carboxrylic acid
{1-ethyl-1-methylcarbamoyl-propyl-amide;

5-Cyclopropyl-6-((R)-4,4.,4-trifluoro-3-hydroxy-butoxy)-pyridine-2-carboxylic acid { I -
ethyl-1-methylcarbamoyl-propyl)-amide;

6~-Cyclopropylmethoxy-5-(3,3-difluoro~azetidin-1-y1}-pyridine-2-carboxylic acid (3-
methyl-1-pyridin-2-yi-butyly-amide;

6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid [1+(3,3-difluoro-
azetidine-1-carbonyl)-1-cthyl-propyl{l-amide;

6-[(4-Fluoro-phenyl)-hydroxy-methyl]-pyridine-2-carboxylic acid ({(S)-1-carbamoyl-3-

methyi-butyl}-amide;

/o

6-{(4-Fluoro-phenylj-hydroxy-methyl-pyridine-2-carboxylic acid {{$-3-methyl-1-(5-
methyl-[1,2.4Joxadiazol-3-yi)-butyl}-amide;

=

5-Cyclopropyl-6-({8)-3-hydroxy- I -trifluoromethyil-propoxy}-pyridine-2-carboxylic acid
{1-ethyl-1-methylcarbamoyl-propyl}-amide;

3-Cyclopropyh-6-((S)-4,4 A-trifluoro-3-hydroxy-butoxy)-pyridine-2-carboxylic acid (1-
ethyl-1-methylcarbamoyl-propyl)-amide;
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6-Cyclopropyhmethoxy-5-(3,3-difluoro-azetidin- 1 -y1)-pyridine-2-carboxylic acid (3-
methyl-1-pyridazin-3-yl-butyl)-amide;

6-Cyclopropylmethoxy-5-(3-oxo-azetidin- 1-yl)-pyridine-2-carboxylic acid [1-methyl-1-(5-
methyl-[1,2.4]oxadiazol-3-yl)-ethyl]-amide;

s 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(-H)-1-cyclopropyl-1-(5-
methyl-[1,2.4Joxadiazol-3-vl)-cthylj-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(-)-1-cyclopropyl-1-(5-
methyl-[1,2,4]oxadtazol-3-yl)-cthyl}-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- | -yl)-pyridine-2-carboxylic acid (3-
10 methyl-T-pyridin-3-yl-butyl)-amide;

5-Cyclopropyl-6-(4-fluoro-benzyl)-pyridine-2-carboxylic acid ((S)-1-carbamoyi-2-

cyclopropyl-ethyl)-amide;

5-Cyclopropyl-6-(4-fluoro-benzyt)-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-(5-
methyl-{1,2,4]oxadiazol-3-yl)-ethyl]-amide;

15 5-Cyclopropyl-6-cyclopropylmethox y-pyridine-2-carboxylic acid [(S)-carbamo yi-(4-
fluoro-phenyl)-methyl]-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(S)-carbamoyl-(4-
chioro-phenyl)-methyl]-amide;

6-(2-Methyl-propanec-1-sulfonyl}-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyl-
20 butyl)-amide;

6-tsobutylsulfanyl-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyl-butylj-amide;

5-Cyclopropyl-6-(4-fluoro-benzyl)-pyridine-2-carbox yvlic acid ((8)-2,2,2-trifluoro-1-

pyridin-2-yl-cthy-amide;
2-{[5-Cyclopropyl-6-(4-fluoro-benzyl)-pyridine-2-carbonyl]-amino } -2-ethyl-butyric acid;

25 6-Cyclopropylmethoxy-5-(3~oxo-pyrrolidin-1-yh-pyridine-2-carboxylic acid [1-methyl-]-
{5-methyl-[1.2 4loxadiazol-3-yh-ethyll-amide;

6-(2-Methyl-propanc-1-sultfonyl)-pyridine-2-carboxylic acid [(S)-3-methyl-1-(5-methyl-
[1,2,4Joxadiazol-3-yly-butyl]-amide,
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(8)-2-{[53-Cyclopropyl-6-(4-fluoro-benzyl)-pyridine-2-carbonyl}-amino | -4-methyl-
pentanoic acid;

2-{[5-Cyclopropyl-6-(tetrahydro-pyran-4-ylmethoxy)-pyridine-2-carbonyl}-amino } -2-
ethyl-butyric acid;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-methyl-1-(4-methyl-
5-0x0-4,5-dihydro-]1,2,4Joxadiazol-3-yl)~cthyl]-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (3-
methyl-1-pyrimidin-2-yk-butylj-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y}-pyridine-2-carboxylic acid [1-
cyclopropyl-1-(5-methyi-{ 1,2 4Joxadiazol-3-yl)-cthyl]-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1 -yl)-pyridine-2-carboxylic acid [2-
cyclopropyl-1-methyi-1-(5-methyl-[1,2,4Joxadiazol-3-y!)-ethyl]-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid {(8)-1-
carbamoyl-3-methylsulfanyl-propyl)-amide;

6-(3-Chloro-4-fluoro-phenyl)-pyridine-2-carboxylic acid [(8)-2-cyclopropyl-1-(5-methyl-
11,2,4loxadiazol-3~yl)-ethyl}-amide;

6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid {(S)-3-methyl-1-[(7-
nitro-benzol[1,2,5 Joxadiazol-4-ylamino }-methyl}-butyl}-amide;

6-Cyclopropyimethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid ((8)-1-
carbamoyl-3-methanesulfonyl-propyl)-amide;

5-Cyclopropyl-6-isobutylsulfanyl-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyl-

butyl)-amide;

6-(3-Fluoro-phenyl)-pyridine-2-carboxylic acid [(S)-2-cyciopropyl-1-(5-methyl-

[1,2,4]Joxadiazol-3-yl)-ethyl]-amide;

6-{4-Fluoro-3-riftuoromethyi-phenyl)-pyridine-2-carboxylic acid {(S)-2-cyclopropyl-1-(5-
methyl-[1,2,4]oxadiazol-3-yl)-ethylj-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (3-methanesulfonyl-1,1-
dimethyl-propyl)-amide;
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3-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-methyl-1-{5-methyl-
thiazol-2-yl-ethyl}-amide;

5-Cyclopropyl-6-(2-methyl-propane-1-sulfonyl}-pyridine-2-carboxylic acid ({S)-1-
carbamoyl-3-methyl-butyl}-amide;

5-Cyclopropyl-6-(2-methyl-propane-1-sulfonyl)-pyridine-2-carboxylic acid [(S)-2-
cyclopropyl-1-(5-methyl-{1,2,4joxadiazol-3-yl)-ethyl}-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1 -yh)-pyridine-2-carboxylic acid {1-
methyl-1-(5-methyl-thiazol-2-yl)-ethyl]-amide;

6-Cyclopropylmethoxy-5-(3.3-difluoro-azctidin- 1 -yD-pyridine-2-carboxylic acid ((R)-3-
methyl-1-pyridazin-3-yl-butyl)-amide;

6-Cyclopropybmethoxy-5-(3,3-difluoro-azetidin-1-yly-pyridine-2-carboxylic acid ({S)-3-
methyl-1-pyridazin-3-yi-butyl)-amide;

5-Cyclopropyl-6-cyclopropylmethox y-pyridine-2-carboxylic acid [1-ethyl-1-(2-hydroxy-
ethylcarbamoyl)-propylj-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(+)-2-cyclopropyl-1-
methyl-1-(5-methyl-{1,2,4Joxadiazol-3~yl}-ethyl]-amide,

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(-)-2-cyclopropyl-1-
methyl-1-(5-methyl-[1,2,4]Joxadiazol-3-yl}-cthyl]-amide;

s}

6-Cyclopropylimethoxy-3-(3,3-difluorc-azetidin-1-yl)-pyridine-2-carboxylic acid tert-

butylamide:

2-{[5-Cyclopropyl-6-(2-methyl-propane- 1 -sulfonyl)-pyridine-2-carbonyll-amino } -2-ethyl-
butyric acid ethyl ester;

5-Cyclopropyl-6-{Z-methyl-propane- I-sulfonyD)-pyridine-2-carboxylic acid {(5)-3,3~
dimethyl-t-methylcarbamoyl-butyly-amide,

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ({S)-2-oxo-tetrahydro-
furan-3-yl}-amide;

N-(5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl)-N-cyclopropylmethyl-
hydrazinecarboxylic acid fert-butyl ester;
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5-Cyclopropyl-6-(2-methyl-propane-1-sulfonyl)-pyridine-2-carboxylic acid ((S)-2,2-
dimethyl-1-methylcarbamoyl-propyl}-amide;

5-Cyclopropyl-6-(2-methyl-propane-1-sulfonyl)-pyridine-2-carboxylic acid ((S)-2,2,2-
trifluoro-1-pyridin-3-yl-cthyl)-amide;

(S)-2-[(5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl}-amino -4-methyl-
pentanoic acid ferz-butyl ester;

5-Cyclopropyl-6-(2-methyl-propane- | -sulfonyh-pyridinc-2-carboxvlic acid (1-ethyl-1-
methylcarbamoyl-propylj-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2~carboxylic acid tert-butylamide;

5-Cyclopropyl-6-(tetrahydro-furan-2-ylmethoxyj-pyridine-2-carboxylic acid tert-
butylamide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (3-
methyl-oxetan-3-yly-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (2-oxo-[ 1,3 ]Joxazinan-3-

yi)~amide;

5-Cyclopropyl-6-(2,2,2~trifluoro-1-methyl-ethoxy)~pyridine-2-carboxylic acid ((S)-1-
carbamoyl-3-methyl-butylj-amide;

yclopropyl-6-(2,2,2-trifluoro- I -methyl-ethox y)-pyridine-2-carboxylic acid [ 1-methyl-

3
P

5-C
1-(5-methyl-[1,2,4loxadiazol-3-yl)-ethvl}-amide;
5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid {(+)-carbamoyl-

cyclopropyl-methyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyriding-2-carboxylic acid ({(-)-carbamoyl-

cyclopropyl-methyli-amide;

6-Cyclopropylmethoxy-5-(3,3-diflyoro-azetidin- L-yl-pyridine-2-carboxylic acid ({+)-

carbamoyl-cyclopropyl-methyl)-amide,

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -y1)-pyridine-2-carboxylic acid ((-)-
carbamoyl-cyclopropyl-methylj-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- | -y1)-pyridine-2-carboxylic acid (1-
trilluoromethyl-cyclopropyl)-amide;



25

WO 2012/168350 PCT/EP2012/066785

- 40 -

(+)-5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [{S)-2-cyclopropyl-
1-(3-hydroxy-pyrrolidin-1-ylcarbamoyl)-ethyl}-amide;

{(-)-5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-
(3-hydroxy-pyrrolidin-1-ylcarbamoyl)-cthyl]-amide;

(+)-5-Cyclopropyl-6-(2-methyl-propane- 1 -sulfonyl)-pyridime-2-carboxylic acid [1-
P yh-py 3
cyclopropyl-1-(S-methyi-[1,2,4Joxadiazol-3-yl)-ethyl}-amide; and

(-)-5-Cyclopropyl-6-(2-methyl-propane-1-sulfonyl)-pyridine-2-carboxylic acid [ 1-
cyclopropyl1-{5-methyl-[1,2,4]Joxadiazol-3-yl)-ethyl}-amide.

The invention also relates in particular to a compound of formula (1) selected from:

5-Cyclopropyl-6-(tetrahydro-pyran-4-yimethoxy)-pyridine-2-carboxylic acid [cyclopropyl-
{5-methy!-{1,2,4Joxadiazol-3-yl)-methyl}-amide;

5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid ((S)-2-cyclopropyl-1-
dimethylcarbamoyi-ethyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((+)-dimcthylcarbamoyl-
phenyl-methyl)-amide;

6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-3,3-dimethyl-1-
methylearbamoyl-butyl)-amide;

6-(3-Chloro-4-fluoro-phenyl)-pyridine-2-carboxylic acid {cyclopropyl-(5-methyl-
[1.2,4joxadiazol-3-yl)-methyl]-amide;

2-{[5-Cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy)-pyridine- 2-carbonyl]-amino } -2-
ethyl-butyric acid methyl ester;

6-Cyclopropylmethoxy-5-(6-oxa~1-aza-spiro[3.3Thept-1-yl)-pyridine-2-carboxylic acid

({(5)-3,3-dimethyl-l-methylcarbamoyi-butyl}-amide;

2-Ethyl-2- {[6-(tetrahydro-pyran-4-yimethoxy)-5-trifluoromethyl-pyridine-2-carbonyl}-
amino t-butyric acid methyl ester;

(S)-2-[(5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl}-amino]-3,3-dimethyl-
butyric acid methyl ester;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(+)-1-(5-methyl-
[1,2.4]oxadiazol-3-yl)-butyl]-amide;
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5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((-)-1-cyano-3-methyl-
butyl)-amide;

(S)-3-Cyclopropyl-2-[(5-cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl}-amino |-
propionic acid methyl ester;

6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (1-ethyl-1-
methylcarbamoyl-propyl)-amide:

6-(3-Chloro-4-fluoro-phenyl)-pyridine-2-carboxylic acid [ l-methyl-1-(5~-methyl-
[1.2.4joxadiazol-3-yl}-ethyl]-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -y)-pyridine-2-carbox ylic acid (1-
hydroxymethyl-1,3~-dimethyl-butyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [ 1-ethyl-1-(ethyl-
methyl-carbamoyl)-propyt}-amide;

6-(4-Fluoro-benzyl)-pyridine-2-carboxylic acid ((R)-2,2,2-trifluoro-1-pyridin-2-yl-ethyl)-
amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((S)-1-hydroxymethyl-
1,2-dimethyl-propyl}-amide;

5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid [ 1-(3,3-difluoro-
azetidine-1-carbonyl)-1-cthyl-propyl]-amide;

5-Cyclopropyl-6-(2.2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid (1-ethyl-1-

moethylcarbamoyi-propyli-amide;

5-Cyclopropyl-6-(2,2.3,3,3-pentaftuoro-propoxy)-pyridine-2-carboxyhic acid ((8)-3,3-
dimethyl-1-methylcarbamoyl-butyl}-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -y)-pyridine-2-carboxylic acid [ 1-(3,3-
difluoro-azetidine-1-carbonyl)-I-cthyl-propyl}-amide;

5-Cyclopropyl-6-((R)-4,4.4-trifluoro-3-hydroxy-butoxy)-pyridine-2-carboxylic acid (1-
ethyl-1-methylcarbamoyl-propyl)-amide;

6-Cyclopropylmethoxy-S-trifluoromethyl-pyridine-2-carboxylic acid [1-(3,3~difluoro-
azetidine-1-carbonyl)-1-cthyl-propyl]-amide;
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6~{(4-Fluoro-phenyl)-hydroxy-methyl]-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-
methyl-butyl)-amide;

5-Cyclopropyl-6-((S)-4,4,4-trifluoro-3-hydroxy-butoxy)-pyridine-2-carboxylic acid (1-
ethyl-1-methylcarbamoyl-propyl)-amide;

5-Cyclopropyl-6-cyelopropylmethoxy-pyridine-2-carboxylic acid [(+)-1-cyclopropyl-1-(5-
methyl-[1,2,4Joxadiazol-3-yl)-ethyl]-amide;

6-Cyclopropylmethoxy-5-(3.3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (3-
methyl-1-pyridin-3-yl-butyl}-amide;

5-Cyclopropyl-6-(4-fluoro-benzyly-pyridine-2-carboxylic acid ((S)-1-carbamoyl-2-
cyclopropyl-ethyl}-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(S)-carbamoyl-(4-
fluoro-phenyl)-methyl}j-amide;

5-Cyclopropyl-6-(4-tluoro-benzyl)-pyridine-2-carboxylic acid {(5)-2,2,2-trifluoro-1-
pyridin-2-yl-cthyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1-y1)-pyridine-2-carboxylic acid [1-
cyclopropyl-1-(5-methyl-[1,2,4Joxadiazol-3-yl)-cthyl]-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl)-pyridine-2-carboxylic acid [2-
cyclopropyl-1-methyl-1-(5-methyl~[ 1.2 4 joxadiazol-3-yI}-ethyl}-amide;

6-(3-Chloro-4-fluoro-phenyl}-pyridme-2-carboxylic acid [(S)-2-cyclopropyl-1-(5-methyl-
[1.2,4loxadiazol-3-yl}-ethylj-amide;

6-Cyclopropylmethoxy-S-pytrolidim-l-yl-pyridine-2-carboxylic acid {{8)-3-methyl-1-[{7-

nitro-benzo[ 1,2, 5Joxadiazo-4-ylamio )-methyl]-butyl}-amide;

5-Cyclopropyl-6-1sobutylsulfanyl-pyridine-2-carboxylic acid {(3)-1-carbamoyl-3-methyl-
butyl)-amide;

5-Cyclopropyl-6-(2-methyl-propane- 1 -sulfonyl)-pyridine-2-carboxylic acid ((S)-1-
carbamoyl-3-methyl-butyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1-yD)-pyridine-2-carboxylhic acid [1-
methyl-1-(5-methyl-thiazol-2-yl)-ethylj-amide;
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6-Cyclopropylmethoxy-5-(3,3-difluoro-azefidin- 1 -yl)-pyridine-2-carboxylic acid ((R)-3-
methyl-1-pyridazin-3-yl-butyl)-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridme-2-carboxylic acid [{+)-2-cyclopropyl-1-
methyl-1-(5-methyl-[1,2,4]oxadiazol-3-yl)-cthyl]-amide;

5 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(-)-2-cyclopropyl-1-
methyl-1-(5-methyl-[1,2,4Joxadiazol-3-yl)-ethyl]-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid tert-
butylamide;

5-Cyclopropyl-6-(2-methyl-propane-1-sulfonyl)-pyridine-2-carboxylic acid ((§)-2.2,2-
16 trifluoro- L-pyridin-3-yl-ethyl-amide;

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((+)-carbamovyl-
cyclopropyl-methyl)-amide;

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxvylic acid (1~
trifluoromethyl-cyclopropylj-amide; and

15 (+)-5-Cyclopropyl-6-(2-methyl-propane-1-sulfonyl)-pyridinc-2-carboxylic acid [ 1-
cyclopropyl-1-(5-methyl-[1,2,4]Joxadiazol-3-yl)-ethyl]-amide.

The compounds of the present invention can be prepared, for example, by the
general synthetic procedures described below.

In the following schemes and description, R' to R? have, unless otherwise indicated,
24

20 the meaning of R' to R as defined above.

Couplimg agents for the reaction of compounds of formula II with acids of formula
¥ are for example NN -carbonyldiimidazole (CD1), NN -dicyclohexylcarbodiimide
(DCC), 1-(3-dimethylaninopropyl)-3-ethylcarbodiimide hydrochloride (EDCI, 1-
[bis(dimethylamine }-methylene}-71H-1,2.3-triazolo[4,5-blpyridinium-3-oxide

25 hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole (HOBT), O-benzotriazol-1-
yI-N,N N’ N tetramethyluronium tetrafluoroborate (TBTU) or O-benzotriazole-N, NN’ N -
tetramethyl-uronium-hexafluoro-phosphate (HBTU). Particular coupling agent is HBTU.
Suitable bases include triethylamine, diisopropylethylamine and, particularly, N-
methylmorpholine.

30 The synthesis of the compounds with the general structure § can, for example, be
accomplished according to the following schemes.



WO 2012/168350 PCT/EP2012/060785
.44 -

Following the procedure according to scheme 1, compound AA (X = Cl, Br, 1,

protecting group described for example m T.W. Greene et al., Protective Groups in

Organic Chemistry, John Wiley and Sons Inc. New York 1999, 3 edition) can be used as
5 starting material. AA is cither commercially available, described in the literature, can be

synthesized by a person skilled in the art, can be synthesized as described in schemes 3

and 6 or as described in the cxperimental part.

Scheme 1

o R—m ?
' AB 1
AN R . o IONNS LOM
| a b l
R? b R2 o
AR AC il
4
HN'R
b SCHI
4 o
HN/R
ta
0 R”i ?L RL-M 0
X _N : XN R R o R*
| 2 OH . \!/ AN ;}; RFS—% \’ N\ ;}!
) " 3 N P
R? - c R? = R a R2 = R’
AD . BE !
10 Compound AC can be prepared from AA by coupling a suitably substituted aryl,

heteroaryl or alkenyl metal species of formula AB (step a), particularly an arylboronic acid
or arylboronic acid cster in the presence of a suitable catalyst, in particular a palladium
catalyst and more particularly palladium(IT)acetate / triphenylphosphine mixtures or
palladium(IT)chloride-dppf (1,1 -bis(diphenylphosphino)ferrocene) complexes and a base
15 such as triethylamine, sodium carbonate or potassium phosphate in an ert solvent such as
dimethylformamide, toluenc, tetrabydrofuran, acetonitrile and dimethoxyethane.
Optionally, alkeny! containing R' residues can be transformed to the corresponding alky!
congeners AL uging conditions described in the literature such as e.g. via a hydrogenation
reaction using hydrogen gas in the presence of a catalyst such as palladium on carbon in a

20 solvent such as ethanol or ethyl acetate particularly at ambient temperature.

The saponification of the ester of general formula AC (R” # H) by methods well
known to the ones skilled in the art - using e.g. aqueous LiOH, NaGH or KOH in

tetrahydrofuran / cthanol or another suitable solvent at teraperatures between 0°C and the
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reflux temperature of the solvent employed - leads to an acid of general formula 1§ (step
b).

Compound 1 can be prepared from 11 and the corresponding amine or hydrazine of

formula ¥1 by suitable amide bond forming reactions (step ¢). These reactions are known

W

in the art. For example coupling reagents like N, N'-carbonyl-diimidazole (CDY), NV, N -
dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropy!)-3-cthylcarbodiimide
hydrochloride (EDCI), 1-[bis(dimethylamino)-methylene]-/#1-1,2 3-triazolo[4,5-
blpyridinium-3-oxide hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole
(HOBT), O-benzotriazol-1-yI-N N, N, N’ -tetramethyluroniom tetrafluoroborate (TBTU),
10 and O-benzotriazole-N, NN’ N -tetramethyl-uronium-hexafluoro-phosphate (HBTU) can
be employed to affect such transformation. A conveniont method is to use for cxample
HBTU and a base, for example N-methylmorpholine in an inert solvent such as for

example dimethylformamide at room temperature.

Alternatively esters of general formula AA (R” # H) can be saponificd by methods
15 well known to the ones skilled in the art - using e.g. aqueous LiOH, NaOH or KOH in
tetrahydrofuran / ethanol or another suitable solvent at temperatures between 0°C and the
reflux temperature of the solvent employed — to give acids of genceral formula AD (step
b).

Compounds AE can be prepared from AD and the corresponding amine or hydrazine
20 of formula 11T by suitable amide bond forming reactions (step ¢’). These reactions are
known in the art. For example coupling reagents like NN -carbonyl-diimidazole (CD1),
N,N’-dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide
hydrochloride (EDCI), 1-[bis(dimcthylamino)-methylene}-/H-1,2, 3 triazolo[4,5-
blpyridintum-3-oxide hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole
(HORBT), O-benzotriazol-1-yl-N NN’ N’ -tetramethyluronium tetrafluoroborate (TBTU),
and O-benzotriazole-N, NN’ N -tetramethyl-uronium-hexafluoro-phosphate (HBTU) can
be employed to affect such transformation. A convenient method is to use for example
HBTU and a base, for example N-methylmorpheline in an inert solvent such as for

example dimethylformamide at room temperature.

0 Compound I can be prepared from AE by coupling a suitably substituted aryl,
heteroaryl or alkenyl metal species of formula AB (step a7, particularly an arylboronic
acid or arylboronic acid ester in the presence of a suitable catalyst, in particular a
palladium catalyst and more parficularly palladium(If)acetate / triphenylphosphine

mixtures or palladium(Ichloride-dppf (1,1'-bis(diphenylphosphino)ferracene) complexes

h

and a base such as tricthylamine, sodium carbonate or potassium phosphate in an inert

solvent such as dimethylformamide, toluene, tetrahydrofuran, acetonitrile and
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dimethoxyethanc. Optionally, alkeny] containing R' residues can be transformed to the
corresponding alkyl congeners AE using conditions described in the literature such as e.g.
via a hydrogenation reaction using hydrogen gas in the presence of a catalyst such as
palladium on carbon in a solvent such as ethanol or ethyl acetate particularly at ambient
temperature.

Amines or hydrazines 11 are either commercially available, described in the
literature, can be synthesized by a person skilled in the art or as described in the
experimental part.

If one of the starting materials, compounds of formulae AA, AB or 111, containg onc
ot more Tunctional groups which are not stable or are reactive under the reaction
conditions of one or more reaction steps, appropriate protecting groups (P) (as described
e.g. in T.W. Greene et al., Protective Groups in Organic Chemistry, John Wiley and Sons
Inc. New York 1999, 3™ edition) can be introduced before the critical step applying
methods well known in the art. Such protecting groups can be removed at a later stage of

the synthesis using standard methods known in the art.

1f one or more compounds of formulac AA to AR, T or Il contain chiral centers,
picolines of formula I can be obtained as mixtures of diastercomers or cnantiomers, which
can be separated by methods well known in the art, ¢.g. (chiraly HPLC or crystallization.
Racemic compounds can e.g. be separated into their antipodes via diastcreomeric salts by
crystallization or by separation of the antipodes by specific chromatographic methods

using either a chiral adsorbent or a chiral cluent.

Following the procedure according to scheme 2, compound BA (R” = H, methyl,
ethyl, isopropyl, tert. butyl or another suitable protecting group described for example in
T.W. Greene et al., Protective Groups in Organic Chemistry, John Wiley and Sons Inc.
New York 1999, 3™ cdition) can be used as starting material. BA is cither commercially

available, described in the literature or can be synthesized by a person skilied in the art.

Scheme 2
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Compound BB can be prepared from BA by oxidation with a suitable oxidizing
reagent under conditions known to a person skilled in the art (step a), c.g. by treatment

with 3-chloro perbenzoic acid in dichloromethane at ambient temperature.

Conversion of compound BB to 6-chloro or 6-bromo-picoline AA” (X = Cl, Br) can
be achicved ¢.g. by treatment with phosphoryl trichloride or tribromide either without an
additional solvent or in a suitable solvent such as chloroform at temperatures between
20°C and the boiling point of the solvent, or by using ather conditions known in the

literature (step b).

6-Chloro- or bromo-picoline AA” (X = Cl, Br) can be transformed to compound B
by reaction with a suitably substituted primary or secondary alcohol BC in the presence of
a base, for example sodium hydride, with or without an incrt solvent, for example
dimethylformamide, at temperatures ranging from room temperature to the reflux
temperature of the solvent, particularty at room teraperature (step ¢). Alternatively,
compound AA’ can be converted to amino derivatives BD by treatment with an amine BC
applying methods well known in the art (step c), for example using a palladium promoted
amination reaction with palladium(iDacetate / 2-(dicyclohexylphosphino)biphenyl as the
catalyst system in the presence of a base such as potassium carbonate in dioxanc under
reflux conditions.

Compound BD can be further elaborated to compound 1 by: 1) saponification (for
compounds BD with R* # H) as described in step b of scheme 1 (step d); i) amide bond

formation as described in step ¢ of scheme 1 (step ¢).
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Alternatively, compound AA’ (R’ = methyl, ethyl, isopropyl, tert. butyl or another
suitable protecting group described for example in T.W. Greene et al., Protective Groups
in Organic Chemistry, John Wiley and Sons Inc. New York 1999, 3" edition) can be: i)
converted into its acid congener AA’ (R’ = H) as described in step b of scheme 1; 1i)
5 transformed mto the corresponding amide or hydrazide by treatment with amine or
hydrazine 111 as described in step ¢ of scheme 1; and iti) reacted with alcohol BC as

described in step ¢ to arrive at compound 1.

If one of the starting materials, compounds of formulae BA, BC or 11}, containg one
or morc functional groups which arc not stable or are rcactive under the reaction
10 conditions of one or more reaction steps, appropriate protecting groups (P) (as described
e.g. m T.W. Greene et al., Protective Groups in Organic Chemistry, Johm Wiley and Sons
Tnc. New York 1999, 3™ edition) can be introduced before the critical step applying
methods well known in the art. Such protecting groups can be removed at a later stage of

the synthesis using standard methods known in the art.

15 If one or more compounds of formulac BA to BD, AA’, 1l or I contain chiral
centers, picolines of formula ¥ can be obtained as mixtures of diastereomers or
enantiomers, which can be separated by methods well known in the art, ¢.g. (chiral) HPLC
or crystallization. Racemic compounds can ¢.g. be separated into their antipodes via
diastercomeric salts by crystallization or by separation of the antipodces by specific

20 chromatographic methods using either a chiral adsorbent or a chiral eluent.

Following the procedure according to scheme 3, compound CA (R’ = H, methyl,
ethyl, isopropyl, tert. butyl or another suitable protecting group described for example in
T.W. Greene ct al., Protective Groups in Organic Chemistry, John Wiley and Sons Inc.
New York 1999, 3" edition) can be used as starting material. CA is either commercially

25 available (c.g. for R’ = methyl: 5-bromo-6-chloro-pyridine-2-carboxylic acid methyl ester
CAN 1214353-79-3), described in the literature or can be synthesized by a person skilled
in the art,

Scheme 3
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Compound AA” can be prepared from CA by coupling a suitably substituted aryl,
heteroaryt or alkenyl metal species of formula CB (step a), ¢.g. an organotrifluoroborate
potassium salt in the presence of a palladium catalyst such as palladium(ii)acetate / butyl-
1-adamantylphosphine and a basc such as cesium carbonate in an inert solvent such as
tolucne at temperatures between 50°C and the boiling temperature of the solvent, or an
arylboronic acid or arylboronic acid ester in the presence of a suitable catalyst, in
particular a palladium catalyst and more particularly palladium{IT)acetate /
triphenylphosphine mixtures or palladium(1})chloride-dppf (1,1'-
bis(diphenylphosphino)ferrocene) complexes and a base such as triethylamine, sodium
carbonate or potassium phosphatce in an nert solvent such as dimethytformamide, toluenc,
tetrahydrofuran, acetonitrile or dimethoxyethane. Optionally, compound CB can also be an
amime or amide which is coupled to CA by methods well known to a person skilled in the
art, ¢.g. using a palladiam catalyst such as tris(dibenzylidencacetone)dipalladium /
dimethylbisdiphenyl-phosphinoxanthene and a base such as cesium carbonate in a solvent
such as 1,4-dioxane, preferentially at the boiling point of the solvent. Alternatively,
compound CB can also be a sulfonamide which undergoes a copper(l) mediated reaction

with CA to form AA” following procedures described in the literature, ¢.g. using
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copper(l) iodide and 1,3-di(pyridin-2-yl)propane-1,3-dione in the presence of a base such
as potassium carbonate in a solvent such as dimethylformamide at elevated temperatures
preferentially at the boiling point of the solvent. Optionally, alkenyl containing R” residues
can be transformed to the corresponding alkyl congeners AA”” using conditions described
in the literature such as e.g. a hydrogenation reaction using hydrogen gas in the presence
of a catalyst such as palladium on carbon in a solvent such as ethanol or ethyl acetate

particularly at ambient temperature.

Compound AA” can be further elaborated to compound ¥ by: 1) reaction with
compound BC to form compound BD ag described in step ¢ of scheme 2; i1) saponification
as described in step b of scheme 1; and 111) amide bond formation as described in step ¢ of

scheme 1.

Furthermore, compound CA can be converted into compound CC by treatment with

compound BC as described in step ¢ of scheme 2 (step b).

Subsequent transformation of cormpound CC into compound B can be achieved as
discussed for the conversion of CA mto AA”’ (step a).

Compound BI can be further elaborated to compound I by: i) saponification as
described in step b of scheme 1; ii) amide bond formation as described in step ¢ of scheme
L

Alternatively, compound CC (R’ = methyl, ethyl, isopropyl, tert. butyl or another
suitable protecting group described for example in T.W. Greene et al., Protective Groups
in Organic Chemistry, John Wiley and Sons Inc. New York 1999, 3™ edition) can be: 1)
converted into its acid congener CC (R’ = H) as described in step b of scheme 1 ii)
transformed into the corresponding amide or hydrazide CI by treatment with amine or
hydrazine I¥ as described in step ¢ of scheme 1; and 111} reacted with CB as described in

step a to arrive at compound 1.

Furthermore, compound I can also be synthesized applying the following reaction
sequence: 1) saponification of compound CA (R’ = methyl, ethyl, isopropyl, tert. butyl or
another suitable protecting group described for example in T.W. Greene et al., Protective
Groups in Organic Chemistry, John Wiley and Sons Inc. New York 1999, 3% cdition) to its
acid congener CC (R’ = H) as described in step b of scheme 1; 11) conversion to the
corresponding amide or hydrazide by treatment with amine or hydrazine i as described
in step ¢ of scheme 1; ii1) reaction with compound CB as described in step a; and iv)
reaction with compound BC as described in step ¢. Optionally step i) and step iv) can be
mterchanged.
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If one of the starting materials, compounds of formulac CA, CB or BC contains one
or more functional groups which are not stable or are reactive under the reaction
conditions of one or more reaction steps, appropriate protecting groups (P) (as described
e.g. in T.W. Greene et al., Protective Groups in Organic Chemistry, John Wiley and Song

5 Inc. New York 1999, 3 cdition) can be introduced before the critical step applying
mcthods well known in the art. Such protecting groups can be removed at a later stage of

the synthesis using standard methods known 1o the art.

Ifone or more compounds of formulac CA, CB or BC contain chiral centers,
picolines of formula AA”” and B} can be obtained as mixtures of diastercomers or
10 enantiomers, which can be separated by methods well known in the art, ¢.g. (chiral) HPLC
or crystallization. Racemic compounds can ¢.g. be separated into their antipodes via
diastercomeric saits by crystallization or by scparation of the antipodes by specific

chromatographic methods using either a chiral adsorbent or a chiral cluent.

15 ethyl, isopropyl, tert. butyl or another suitable protecting group described for example in
T.W. Greene ct al., Protective Groups in Organic Chemistry, John Wiley and Sons Inc.
New York 1999, 3 edition) can be used as starting material. CC is either commercially
available, described in the literature, can be synthesized by methods described in scheme 3

or by other methods known to a person skilled in the art.
20 Scheme 4
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Compound BD can be prepared from CC by coupling a suitably substituted aryl,
heteroaryl or alkenyl metal specics of formula CB (step a), e.g. an organotrifluoroborate
potassium salt in the presence of a palladium catalyst such as palladium(Il)acetate / butyl-
I-adamantylphosphine and a base such as cesium carbonate in an inert solvent such as
toluene at temperatures between 50°C and the boiling temperature of the solvent, or an
arylboronic acid or arylboronic acid ester in the presence of a suitable catalyst, in
particular a palladium catalyst and more particularly palladium(iDacetate /
triphenylphosphine mixtures or palladium(ll)chloride-dppf (1,1~
bis(diphenylphosphino)ferrocene) complexes and a base such as tricthylamine, sodium
carbonate or potassium phosphate in an incrt solvent such as dimethytformamide, toluene,
tetrahydrofuran, acetonitrile and dimethoxyethane. Optionally, alkeny! containing R
residucs can be transformed to the corresponding alkyl congeners BD using conditions
described in the literature such as ¢.g. a hydrogenation reaction using hydrogen gas in the
presence of a catalyst such as palladium on carbon in a solvent such as ethanol or ethyl

acctatc particularly at ambient temperature.

Alternatively, compound CC can be converted to amino derivatives BI by treatment
with an amine BC applying methods well known in the art (step b), for cxample using a
palladium promoted amination with palladium(Iacetate /2-(dicyclohexylphosphine)
biphenyl in the presence of a base such as potassium carbonate in dioxane under reflux
conditions or by using tris(dibenzylidencacetone)dipalladium / rac-BINAP (2,2'-
bis(diphenylphosphino)-1,1"-binaphthyl) in the presence of a basc such as cesium
carbonate in toluence at 1060°C. Optionally, compound BC can also be an amide which is
coupled to CC by methods well known to a person skilied in the art, e.g. using a palladium
catalyst such as tris(dibenzylidencacetone)dipalladium / dimethylbisdiphenyl-
phosphinoxanthenc and a base such as cesium carbonate in a solvent such as [,4-dioxane
preferentially at the boiling point of the solvent.

Compound CC can furthermore be reacted with ketone DA (R* = alkyl, eycloalkyl,
or oxyoxetanyl) to obtain compound B following procedures known to a person skilled
in the art, e.g.: 1) treatment with #-butyl lithium in a solvent such as tetrahydrofuran at a
temperature of -78°C; i1) addition of a ketone DA or optionally ancther suitable

electrophile at temperatures between -78°C and ambient temperature (step c).

Compound BD can be further elaborated to compound ¥ by: 1) saponification as
described in step b of scheme 1; if) amide bond formation as described in step ¢ of scheme
1.

If onc of the starting materials, compounds of formulae CC, CB, BC or DA,

contains one or more functional groups which are not stable or are reactive under the
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reaction conditions of one or more reaction steps, appropriate protecting groups (P) (as

described e.g. in T.W. Greene ct al., Protective Groups in Organic Chemistry, John Wiley

and Sons Inc. New York 1999, 3" edition) can be introduced before the critical step

applying methods well known in the art. Such protecting groups can be removed at a later
5 stage of the synthesis using standard methods known in the art.

If one or more compounds of formulae CC, CB, BC or DA, contain chiral centers,
picolines of formula B can be obtamned as mixtures of diastercomers or cnantiomers,
which can be separated by methods well known in the art, e.g. {chiral) HPLC or
crystatlization. Racemic compounds can ¢.g. be separated into their antipodes via

10 diastercomeric salts by crystallization or by separation of the antipodes by specific

chromatographic methods using either a chiral adsorbens or a chiral eluent.

Following the procedure according to scheme 5, compound AA” (R” = H) can be
used as starting material. AA” is either commercially available, described in the literature,
can be synthesized as described in scheme 2 or by other methods known to a person skilled

15 inthe art.

Scheme 5
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Compound EA can be prepared from AA’ e.g. by treatment with sodium sulfitc ina
mixture of ethanol and water at a temperaturc of 180°C in a sealed tube or by using

20  alternative conditions known te a person skilled in the art (step ).
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Subsequent esterification of EA to compound EB (R’ = methyl, ethyl, isopropyl,
tert. butyl or another suitable protecting group (P) as described e.g. in T.W. Greene et al.,
Protective Groups in Organic Chemistry, John Wiley and Sons Inc. New York 1999, 3
edition) can e.g. be performed using a solution of hydrogen chloride in methanol at
ambicnt temperature or by alternative methods described for example in T.W. Greene et
al., Protective Groups in Organic Chemistry, John Wiley and Sons Inc. New York 1999,
3" edition (step b).

Sulfonic acid EB can be converted to sulfonamide ED, after prior activation e.g. by
using thionyl chloride and DMF in an inert solvent such as dichloromethane at
temperatures between 0°C and the boiling point of the solvent, particularly at 40°C to form
the corresponding sulfonic acid chloride, by reaction with a suitable amine EC (R''= alkyl,
R' =alkylor R" and R'" together with the nitrogen atom to which they are attached form
a cyclic amine) particularly at ambient temperature or by using any other method known to

a person skilled in the art (step c).

Compound ED can be further elaborated to compound 1 by: 1) saponification as
described in step b of scheme 1 (step d); 1) amide bond formation as described in step ¢ of

scheme 1 (step ¢).

If one of the starting materials, compounds of formulae AA”’, EC or 111, contains
one or more functional groups which are not stable or are reactive under the reaction
conditions of one or more reaction steps, appropriate protecting groups (P) (as described
e.g. in T.W. Greene et al., Protective Groups in Organic Chemistry, John Wiley and Sons
Inc. New York 1999, 3" edition) can be introduced before the critical step applying
methods well known in the art. Such protecting groups can be removed at a later stage of

the synthesis using standard methods known in the art,

If one or mote compounds of formulac AA”’, EA to ED, I or 1T contain chiral
centers, picolines of formula 1 can be obtained ag mixturcs of diastereomers or
cnantiomers, which can be separated by methods well known in the art, e.g. (chiral) HPLC
or crystallization. Racemic compounds can e.g. be separated into their antipodes via
diastereomeric salts by crystallization or by separation of the antipodes by specific

chromatographic methods using cither a chiral adsorbent or a chiral cluent.

Following the procedure according to scheme 6, compound FA (X =Cl, Br, 1,
trifluoromethanesulfonate; R’ = H, methyl, cthyl, isopropyl, tert. butyl or another suitable
protecting group described for example in T.W. Greene et al,, Protective Groups in

Organic Chemistry, John Wiley and Sons Inc. New York 1999, 3™ edition) can be used as
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starting material. FA is either commercially available, described in the literature or can be
synthesized by a person skilled in the art.

Scheme 6
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5 . Commpound BA can be prepared from ¥A by coupling a suitably substituted aryl,

heteroaryl or allkenyl metal species of formula CB (step a), e.g. an organotriffuoroborate
potassium salt in the presence of a palladium catalyst such as palladium(iTacetate / butyi-
I-adamantylphosphine and a base such as cesium carbonate in an incrt solvent such as
toluene at temperatures between 50°C and the boiling temperature of the solvent, or an

10 arylboronic acid or aryiboronic acid ester in the presence of a suitable catalyst, in
particular a palladium catalyst and more particularly palladium(t)acetate /
triphenylphosphine mixturcs or palladium(i¥)chloride-dppf (1,1'-
bis(diphenylphosphino}ferrocene) complexes and a basc such as tricthylamine, sodium
carbonate or potassium phosphate in an mert solvent such as dimethylformamide, toluene,

15 tetrahydrofuran, acetonitrile and dimethoxyethane. Optionally, compound €8 can also be
an amine or amide which is coupled to FA by methods well known to a person skilled in
the art, ¢.g. using a palladium catalyst such as tris{dibcnzylideneacctone)dipalladium /
dimethylbisdiphenyl-phosphinoxanthene and a base such as cesium carbonate in a solvent
such as 1.4-dioxane preferentially at the botling point of the solvent. Optionally, alkenyl

20 containing R? residues can be transformed to the corresponding alkyl congeners BA using
conditions described in the literature such as e.g. a hydrogenation reaction using hydrogen
gas in the presence of a catalyst such as palladium on carbon in a solvent such as ethano!

or ethyl acetate particularly at ambient temperature.

Compound BB can be prepared from BA by oxidation with a suitable oxidizing
25  reagent as described in step a of scheme 2 (step b).
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Conversion of compound BB to 6-chloro- or 6-bromo-picoline AA” (X = (I, Br) can
be achicved as described i step b of scheme 2 (step ¢).

Compound AC can be prepared from AA” by coupling a suitably substituted aryl,
heteroaryl or alkenyl metal species of formula AR (step d), particularly an arylboronic acid
or arylboronic acid ester in the presence of a suitable catalyst, in particular a palladium
catalyst and more particularly palladium(I)acetate / triphenylphosphine mixtures or
palladium(If)chloride-dppf (1,1'-bis(diphenylphosphino)ferrocene) complexes and a base
such as triethylamine, sodium carbonate or potassium phosphate in an inert solvent such as
dimethylformamide, toluene, totrahydrofuran, acetonitrile and dimethoxyethane.
Optionally, alkeny! containing R' residues can be transformed to the corresponding alkyl
congeners AC using conditions described m the litcrature such as e.g. a hydrogenation
reaction using hydrogen gas in the presence of a catalyst such as palladium on carbon in a

solvent such as ethanol or ethyl acetate particularly at ambient temperature.

Compound AC can be further elaborated to compound I by: i) saponification as
described in step b of scheme 1 (step e); i) amide bond formation as described in step ¢ of
scheme 1 (step f).

Hfone of the starting materials, compounds of formulac FA, CB, AB or i, contains
one or more functional groups which arc not stable or are reactive under the reaction
conditions of onc or more reaction steps, appropriate protecting groups (P) (as described
e.g. in T.W. Greene ct al., Protective Groups in Organic Chemistry, John Wiley and Sons
fnc. New York 1999, 3" edition) can be introduced before the critical step applying
methods well known in the art. Such protecting groups can be removed at a later stage of

the synthesis using standard methods known in the art.

If one or morc compounds of formulae FA, CB, BA, BB, AA°, AR, AC, T or 11}
contain chiral centers, picolines of formula I can be obtained as mixtures of diastercomers
or enantiomers, which can be separated by methods well known in the art, e.g. (chiral)
HPLC or crystallization. Racemic compounds can ¢.g. be separated into their antipodes via
diastereomeric salts by crystallization or by separation of the antipodes by specific

chromatographic methods using either a chiral adsorbent or a chiral eluent.

Following the procedure according to scheme 7, compound GA can be used as
starting material. GA 1s either commercially available, described in the literature or can be

synthesized by a person skilled in the art.

Scheme 7
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Compound GB can be prepared from GA by oxidation with a suitable oxidizing
reagent under conditions known to a person skilled in the art (step a), e.g. by treatment

with 3-chloro perbenzoic acid in dichloromethane at ambient temperature.

Conversion of compound GB to 6-chloro or 6-bromo compound GC (X = Cl, Br)
can be achieved ¢.g. by treatment with phosphoryl trichloride or tribromide either without
an additional solvent or in a suitable solvent such as chloroform at temperatures between
20°C and the boiling point of the solvent or by using other conditions known in the
literature (step b).

Hydrolysis of compound G leads to picoline GD and can be performed under
acidic or basic conditions known to a person skilled in the art, ¢.g. by trecatment with an
aqueous solution of sodium hydroxide at 100°C (step ¢).

Compound I can be prepared from GD by coupling a suitably substituted aryl,
heteroary! or alkenyl metal species of formula AB (step d) as described in step d of scheme
6. Optionally, alkenyl containing R' residues can be transformed to the corresponding
alkyl congeners ¥ using conditions described in the literature such as e.g. a hydrogenation
reaction using hydrogen gas in the presence of a catalyst such as palladium on carbon in a
solvent such as ethanol or ethyl acetate particularly at ambient temperature. In cases where
the acid group of compound GD is not compatible with the conditions applied to introduce
the R' residue, suitable protecting groups such as ester protecting groups e.g. a methyl
cster can be introduced prior to step d and removed at a later point of the synthesis.
Protecting group introduction and removal can be carried out by suitable methods known
in the art (for morc details see T.W. Greene et al., Protective Groups in Organic
Chemistry, John Wiley and Sons Tnc. New York 1999, 3™ edition).
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Further conversion of compound If to compound 1 can be done by applying amide

bond formation conditions as depicted in step ¢ of scheme 1 (step ¢).

If one of the starting materials, compounds of formulae GA, AB or 111, contains one
or more functional groups which arc not stable or are rcactive under the reaction
conditions of one or more reaction steps, appropriate protecting groups (P) (as described
e.g. in T.W. Greene et al., Protective Groups i Organic Chemistry, John Wiley and Sons
Inc. New York 1999, 3™ edition) can be introduced before the critical step applying
methods well known 1 the art. Such protecting groups can be removed at a later stage of

the synthesis using standard methods known in the art.

if one or more compounds of formulac GA, to GD, AB, T or T contain chiral
centers, picolines of formula I can be obtained as mixtures of diastereomers or
cnantiomers, which can be separated by methods well known in the art, e.g. (chiral) HPLC
or crystallization. Racemic compounds can e.g. be separated into their antipodes via
diastereomeric salts by crystallization or by separation of the antipodes by specific

chromatographic methods using either a chiral adsorbent or a chiral eluent,

Following the procedure according to scheme 8, compound HA can be used as
starting material (Rm = hydrogen or alkyl; R = hydrogen or alkyl). HA is either
commercially available, described in the literature or can be synthesized by a person

skilled n the art.

Scheme 8
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Compound HC can be prepared from HA applying methods described in the
literature, ¢.g. by treatment with methyl propiolate in ammonia at elevated temperatures in

an autoclave (step a).

Conversion of compound HC to HD can be performed e.g. using
5 trifluoromethancsulfonic acid anhydride in the presence of a base such as triethylamine in
a solvent such as dichloromethane at temperatures preferentially between -50°C and
ambient temperature or applying any other suitable method known to the ones skilled in
the art (step b). Alternatively, other groups than trifluoromethane sulfonate suitable for the
transformation of HD to HE can be introduced following procedures described in the

10 literature.

Compound HE (R” = methyl, ethyl, isopropyl, tert. butyl or another suitable
protecting group) can be synthesized from HD via palladium catalyzed carbonylation
using a palladium catalyst such as palladium(Il)chloride-dppf(1,1*-
bis(diphenylphosphino)ferrocene) complexes under a carbon monoxide atmosphere

15 preferentially under pressurcs of 70 bar in the presence of an amine such as triethylamine
in a solvent system consisting e.g. of methanol and ethy! acetate at elevated temperatures

{(step ¢).

Compound HE can be further elaborated to compound 1 by: i) saponification as
described in step b of scheme 1 (step d); 11) amide bond formation as described in step ¢ of
20 scheme ] (step ).

If one of the starting materials, compounds of formulac HA or 11, contains one or
more functional groups which are not stable or arc reactive under the reaction conditions
of one or morc reaction steps, appropriate protecting groups (P) (as deseribed e.g. in T.W.
Greene et al, Protective Groups in Organic Chemistry, John Wiley and Sons Inc. New
25 York 1999, 3" edition) can be introduced before the critical step applying methods well
known in the art. Such protecting groups can be removed at a later stage of the synthesis

using standard methods known in the art.

If one or more compounds of formulac HA, HC to HE, I or Y contain chiral
centers, picolines of fornmla I can be obtained as mixtures of diastercomers or
30 enantiomers, which can be separated by methods well known in the art, ¢.g. (chiral) HPLC
or crystallization. Racemic compounds can e.g. be separated into their antipodes via
diastereomeric salts by crystallization or by separation of the antipodes by specific

chromatographic methods using cither a chiral adsorbent or a chiral eluent.
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Following the procedure according to scheme 9, commercially available 5-bromo-6-
methyl-pyridine-2-carbonitrile FA (CAN 1173897-86-3) can be used as starting material.
In scheme 9, R' is benzyl or halobenzyl; R is phenyl or halohenyl.

Scheme 9
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Compound IB can be prepared from IA by treatment with compound CB as

described in step a of scheme 6 (step a).

Further transformation of 1B to IC can be achieved by oxidation with a suitable

10 oxudizing reagent as described in step a of scheme 7 (step b).

Conversion of N-oxide 1C to alcoho! I can be performed under conditions well
known to a person skilled in the art, c.g. by reaction with trifluorcacctic acid anhydride in
a solvent such as dichloromethane preferentially at ambient temperature and subsequent

treatment with a base such as sodium hydroxide (step ¢).

15 Reactions how to convert alcohol 1D nto compound TE containing a leaving group

known to those skilled in the art (step d). For example alcohol I can be transformed to
compound IE with Y = Br by reaction with carbon tetrabromide and triphenylphosphine in
a solvent such as tetrahydrofuran at temperatures between 0°C and the boiling point of the

20 solvent, preferentially at 40°C.

Conversion of compound IE to compound iF can e.g. be accomplished by coupling

a suitably substituted aryl metal specics of formula AR, particularly an arviboronic acid or
3 y i : P 3 y
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arylboronic acid ester in the presence of a suitable catalyst, in particular a palladium
catalyst and more particularly palladium(I1)acetate / triphenylphosphine mixtures or
palladium(If)chloride-dppf (1,1-bis(diphenylphosphino)ferrocene) complexes and a base
such as triethylamine, cesium carbonate or potassium phosphate in an inert solvent such as

dimethylformamide, toluene, tetrahydrofuran and 1,4-dioxane (step ¢).

Nitrile I¥ can be hydrolyzed to acid ¥ applying the method described in step ¢ of
scheme 7 (step 1).

Further conversion of compound 1 to compound T can be done by applying amide

bond formation conditions as depicted in step ¢ of scheme 1 (step ¢).

If onc of the starting materials, compounds of formulac 1A, CB, AB’ or i1, contains
one or more functional groups which arc not stable or are reactive under the reaction
conditions of one or more reaction steps, appropriate protecting groups (P) (as described
e.g. In T.W. Greene ct al., Protective Groups in Organic Chemistry, John Wiley and Sons
inc. New York 1999, 3™ edition) can be introduced before the critical step applying
methods well known in the art. Such protecting groups can be removed at a later stage of

the synthesis using standard methods known in the art.

If one or more compounds of formulae IA to IF, CB, AB’, I{ or [ii contain chiral
centers, picolines of formula I can be obtained as mixtures of diastercomers or
cnanttomers, which can be separated by methods well known in the art, e.g. (chiral) HPLC
or crystallization. Racemic compounds can ¢.g. be separated into their antipodes via
diastereomeric salts by crystallization or by separation of the antipodes by specific

chromatographic methods using either a chiral adsorbent or a chiral cluent.

Compounds T may be further processed to give additional compounds of the general
structure 1 by methods known in the art. Some examples are shown in scheme 10. In

scheme 10, R is isobutyl, nis G, 1 or 2.

Compounds of the general structure KB (a subgroup of ) can be prepared from
compounds of general structure KA (another subgroup of T} by oxidative methods well
known in the art, e.g. by Swern-oxidation using DMSO and a suitable activating agent as
for example oxalyl chloride m an incrt solvent as for example dichloromethane i the

presence of a suitable base at temperatures ranging from -70°C to room temperature.

Compounds of the gencral structure K1 (a subgroup of 1) can be prepared from
compounds of general structure X (another subgroup of I) by converting an alcohol
functionality to an azide functionality by methods known in the art. This transformation

can for example be affected by treating a solution of the alcohol in an inert solvent fike
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DMF with sodium azide, triphenylphosphine and carbon tetrachloride at elevated
temperatures as for example 30°C. Further claboration to the corresponding amine KE is
done by reduction methods well known in the art as for example by reduction with sodium
borohydride in 2-propanol in the presence of 1,3-propanedithiol and triethylamine at
ambient temperatures. The amines KD can be further transformed into compounds of
general structure K¥F, by reaction with 7-nitro-2,1,3-benzooxadiazo-4-amine m an inert
solvent like THF at temperatures ranging from room temperature to the boiling point of the
solvent.

Scheme 10

s KA KB
HO
? o R?
LOH RN N, .NJ\ AN
e | s —
b R2 N R c
KC KD
o R® o R” N-Q
1 1 i ‘ N
R\/(N\ N)\/NHz R IN% LN)\/ I\/L
' S ]
. ok N R’ Z > NO,

If one of the starting materials, compounds of formulac KA or KC contains onc or
more functional groups which are not stable or are reactive under the reaction conditions
of one or more reaction steps, appropriate protecting groups (P) (as described e.g. in T.W.
CGreene et al., Protective Groups in Organic Chemistry, John Wiley and Sons Inc. MNew
York 1999, 3 edition) can be introduced before the critical step applying methods well
known in the art. Such protecting groups can be removed at a later stage of the synthesis
using standard methods known in the art.

Hone or more compounds of formulae KA or KC contain chiral centers, picolines of
formula I can be obtained as mixtures of diastercormers or enantiomers, which can be

separated by methods well known in the art, e.g. (chiral) HPLC or crystallization. Racemic
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compounds can ¢.g. be scparated into their antipodes via diastereomeric salts by
crystallization or by scparation of the antipodes by specific chromatographic methods

using either a chiral adsorbent or a chiral eluent.

The invention also relates to a process for the preparation of a compound of formula

5 (1) comprising the reaction of a compound of formula (A)

0
=X N
X OH
) p
R (A)

. oty 3y 4 . N . . .
in the presence of NHR'R?, an amide bond forming coupling agent and a base, wherein R’
to R* are defined above.

Exaraples of amide bond forming coupling agents are N, N -carbonyl-diimidazole
10 {CBI), NN -dicyclohexylcarbodiimide (DCC), I-(3-dimethylaminopropyl)-3-
cthylcarbodiimide hydrochloride (EDCI), 1-{bis(dimethylamino )}-methylene]-/H-1,2,3-
triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU), 1-hydroxy-1,2,3~
benzotriazole (HOBT), O-benzotriazol-1-yI-N, N, N°, N’-tetramethyluronium
tetrafluoreborate (TBTU) and O-benzotriazole-N, NN, N -tetramethyi-uronium-

15 hexafluoro-phosphate (HBTU).

Examples of suitable bases are tertiary amine bascs like tricthylamine, N-

methylmorpholine, N, N-diisopropylethylamin or 4-(dimethylamino)-pyridine.
The reaction temperature is for example room temperature.

A convenient method is to use for example HBTU and a base, for example N-
20 methylmorpholine in an inert solvent such as for example dimethylformamide at room

temperature.

The mvention further relates to a compound of formula (1) for use as therapeuticall
P i Y

active substance.

The invention further relates to a pharmaceutical composition comprising a

I
wn

compound of formula (I) and a therapeutically inert carrier.

The use of a compound of formula (1) for the treatment or prophylaxis of pain, in
particular chronic pain, atherosclerosis, regulation of bone mass, inflammation, ischemia,

reperfusion injury, systemic fibrosis, iver fibrosis, lung fibrosis, kidney fibrosis, chronic
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allograft nephropathy, congestive heart failure, myocardial infarction, systemic sclerosis,
glomerulonephropathy, thermal injury, burning, hypertrophic scars, keloids, gingivitis

pyrexia, liver cirrhosis or tumors is another object of the invention.

The use of a compound of formula (T) for the preparation of a medicament for the
5 treatment or prophylaxis of chronic pain, in particular chronic pain, atherosclerosis,
regulation of bone mass, inflammation, ischemia, reperfusion injury, systemic fibrosis,
liver fibrosis, fung fibrosis, kidney fibrosis, chronic allograft nephropathy, congestive heart
failure, myocardial infarction, systemic sclerosts, glomerulonephropathy, thermal injury,
burning, hypertrophic scars, keloids, gingivitis pyrexia, liver cirrhosis or tumors 1S a
10 further object of the invention.

The invention also relates to a compound of formula (1) for the treatment or
prophylaxis of pain, in particular chronic pain, atherosclerosis, regulation of bone mass,
inflammation, ischemia, reperfusion injury, systemic fibrosis, liver fibrosis, lung fibrosis,
kidney fibrosis, chronic allograft nephropathy, congestive heart failure, myocardial

15 infarction, systemic sclerosis, glomerulonephropathy, thermal injury, burning,

hypertrophic scars, keloids, gingivitis pyrexia, liver cirrhosis or tumors.

The invention particularly relates to a compound of formula (I) for the treatment or
prophylaxis of ischemia, reperfusion injury, liver fibrosis or kidney fibrosis, in particular

ischemia or reperfusion injury.

20 The mvention is further directed to a compound of formula (1), when manufactured

according to a process according to the invention.

A method for the treatment or prophylaxis of pain, in particular chronic pain,
atherosclerosis, regulation of bone mags, inflammation, ischemia, reperfusion injury,
systemic fibrosis, liver fibrosis, lung fibrosis, kidney fibrosis, chronic allograft

25  ncphropathy, congestive heart failure, myocardial infarction, systemic sclerosis,
glomerulonephropathy, thermal injury, burning, hypertrophic scars, keloids, gingivitis
pyrexia, liver cirrhosis or tumors, which method comprises administering an effective

amount of a compound of formula (1} is also an object of the invention.

Another embodiment of the invention provides pharmaceutical compositions or
30 medicaments containing the compounds of the invention and a therapeutically inert carrier,
diluent or excipient, as well as methods of using the compounds of the invention to prepare
such compositions and medicaments. In one example, compounds of formula (1) may be
formulated by mixing at ambient temperature at the appropriate pH, and at the desired

degree of purity, with physiologically acceptable carricrs, i.e., carriers that are non-toxic to
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recipicnts at the dosages and concentrations employed into a galenical administration
form. The pH of the formulation depends mainly on the particular use and the
concentration of compound, but preferably ranges anywhere from about 3 to about 8. In
onc example, a compound of formula (I) is formulated in an acctate buffer, at pH S, In
another embodiment, the compounds of formula (3) are sterile. The compound may be
stored, for example, as a solid or amorphous composition, as a lyophihized formulation ot

as an aquecous solution.

Compositions are formulated, dosed, and administered in a faghion consistent with
good medical practice. Factors for consideration in this context include the particular
disorder being treated, the particular mammal being treated, the clinical condition of the
individual patient, the cause of the disorder, the site of delivery of the agent, the method of
administration, the scheduling of administration, and other factors known to medical

practitioners.

The compounds of the mvention may be administercd by any suitable means,
including oral, topical (including buccal and sublingual), rectal, vaginal, transdermal,
parenteral, subcutaneous, mtraperitoneal, intrapulmonary, intradermal, intrathecal and
epidural and intranasal, and, if desired for local treatment, intralesional admmistration.
Parenteral infusions include intramuscular, intravenous, intraarterial, intraperitoneal, or

subcutaneous adminisiration.

The compounds of the present invention may be administered in any convenient
administrative form, e.g., tablets, powdcrs, capsules, solutions, dispersions, suspensions,
syrups, sprays, suppositories, gels, emulsions, patches, etc. Such compositions may
contain components conventional in pharmaceutical preparations, ¢.g., diluents, carriers,

pH modifiers, sweeteners, bulking agents, and further active agents.

A typical formulation is prepared by mixing a compound of the present invention
and a carrier or excipient. Suitable carriers and excipients arc well known to those skilled
in the art and are deseribed in detail in, ¢.g., Anscl, Howard C., ct al., Angel’s
Pharmaceutical Dosage Forms and Drug Delivery Systems. Philadelphia: Lippmcott,
Williams & Wilkins, 2004; Gennaro, Alfonso R., ¢t al. Remington: The Science and
Practice of Pharmacy. Philadelphia: Lippincott, Williams & Wilkins, 2000; and Rowe,
Raymond C. Handbook of Pharmaceutical Excipients. Chicago, Pharmaccutical Press,
2005. The formulations may also include one or more buffers, stabilizing agents,
surfactants, wetting agents, lubricating agents, cmulsifiers, suspending agents,
preservatives, antioxidants, opaquing agents, ghdants, processing aids, colorants,
sweeteners, perfuming agents, flavoring agents, diluents and other known additives to

provide an elegant presentation of the drug (i.e., a2 compound of the present mvention or
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pharmaceutical compogition thereof) or aid in the manufacturing of the pharmaccutical

product (i.c., medicament).

The invention will now be illustrated by the following examples which have no

limiting character.
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Abbreviations

MS = mass spectrometry; El = electron impact; ISP = ion spray, corresponds to ESI
{clectrospray);, NMR data are reported in parts per million () relative to internal
tetramethylsilane and are referenced to the deuterium lock signal from the sample solvent
{(de-DMSO unless otherwise stated); coupling constants (J) are in Hertz, mp = melting
point; bp = boiling point; DIEA = N-cthyl-N-isopropylpropan-2-aminc; DMF =
dimethylformamide; DMSO = dimethyl-sulfoxide; dppf= 1,1
bis(diphenylphosphino)ferrocene; HATU = 2-(3H-~[1,2 3 triazolo[4,5-blpyridin-3-yl}-
1,1,3,3-tetramethylisouronium hexafluorophosphate(V); HBTU = O-benzotriazole-
N,N,N° N’-tetramethyl-uronium-hexafluoro-phosphate; HPLC = L.C = high performance
liquid chromatography; m-CPBA = meta-chloroperoxybenzoic acid; Rt = retention time;
TBTU = O-(benzotriazol-1-yD)-N, N, N’ N -tctramethyl-uronium-tetrafluoroborate; TEMPO
= 2,2,6,6-tetra-methylpiperidine 1-oxyl radical; THF = tetrahydrofuran; tic = thin layer
chromatography.

Example 1

Methyl 2-(6-(3-chlorophenyDpicolinamido)-2-methyipropanoate

A solution of 6-(3-chlorophenyl)-2-pyridinecarboxylic acid (CAN 863704-38-5, 0.2
mmol), 2-methyl-alanine methyl ester (6.2 mmoly and HBTU (CAN 94790-37-1, 114 mg,
0.3 mmel) in DMF (0.5 mL)y was stirred for 20 b at room temperature. The crude reaction
mixture was concenirated in vacuo by centrifugation and purificd by flash chromatography
(silica gel, 20g, 0% to 100% ethyl acetate v heptanc) to give the desired product together
with some mmpurities (73 mg, 116%) as light yellow oil; MS (LC/MS): 333.1 (M+H).

Example 2

Methyl 2-(6-(2-chlorophenyl)picolinamido)-Z-methylpropanoate



10

20

WO 2012/168350 PCT/EP2012/060785

- 68 -

SN Cl o

# t N\ NH
GEAS

The title compound was synthesized in analogy to Example 1, using 6-(2-chlorophenyl)-2-
pyridinccarboxylic acid (CAN 887982-21-0) and 2-methyl-alanine methyl ester as starting
materials, MS (LC/MS): 333.1 (M+H).

Example 3
6-(4-Chloro-phenyl-pyridine-2-carboxylic acid | {-methyl-I-(5-methyl-
[1,2,4loxadiazol-3-y)-ethyll-amide

Cl

The title compound was synthesized in analogy to Example 1, using 6-{4-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 135432-77-8) and «,0,5-trimethyl-1,2,4-oxadiazole-3-
methanamine (CAN 1153831-97-0) as starting materials, MS (LC/MS): 357.1 (M+H).

Ixampie 4
Methyl Z-methyl-2-(5-methyi-6-(2,2,2-trifluoroethoxy)picolinamide)propanoate

a) 5-Methyl-6-(2,2,2-trifluoro-cthoxy)-pyridine-2-carboxylic acid

FF

: /go N i
T e

A mixture of 6-chloro-5-methyl-pyridine-2-carboxylic acid (CAN 1166828-13-2, 200 mg,
1.17 mmol), 2,2,2-trifluoroethanol (466 mg, 336 ul, 4.66 mmol) and 1,8-
diazabicyclo(5.4.0)undec-7-ene (CAN 83329-50-4, 887 mg, 870 ul, 5.83 mmol) was
shaken in a scaled tube for 2 days at 140°C and subscquently for additional 5 days at
150°C. The brown solution was poured into 25 mL ice / 0.1 N HCl and extracted with i-
PrOAc (2 x 25 mL). The organic layers werc washed with ice / brine (2 x 25 mL). The

organic layers were dried over sodium sulfate and concentrated in vacuo to give the title
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compound (198 mg, 58%) as off-white solid containing traces of starting material, MS
(EI): m/e = 233.9 [M-HJ.

b) Methyl 2-roethyl-2-(5~-methyl-6-(2,2,2-trifluoroethoxy)picolinamido)propanoate

i;\] 0
Neg )LFX \fo

O |
JJ

A solution of 5-methyl-6-(2,2,2-trifluoro-cthoxy)-pyridine-2-carboxylic acid (30 mg, 128
wmol), 2-methyl-alanine methyl ester hydrochloride (23.5 mg, 153 pmol), HATU (CAN
148893-10-1, 97.0 mg, 255 pwmol) and DIEA (82.4 mg, 109 ul, 638 umol) in DMF was
stirred at ambient temperature for 72 h. The crude reaction mixture was concentrated in
vacuo to give 53 mg of a yellow solid. This solid was purified by preparative TLC (silica
gel, 2.0 mm, 1:1 heptanc/i-PrOAc) and eluted from the silica gel with i-PrOAc. Filtration
over speedex and cvaporation under reduced pressure provided the title compound {10 mg,
23%) as colorless liquid, MS (El}: m/e = 335.2 [M+H] .

Example 5

Methyi 2-(5~cyclopropyl-6-(2,4-dichlorephenyiamino)picolinamido}-2-
methylpropangate

a} 6-Chloro-5-cyclopropyl-pyridine-2-carboxylic acid methyl ester

Clha_Na }/fLo
.
C

To a mixture of palladium(1acctate {17.9 mg, 79.8 umol), butyl-1-adamantylphosphinc
(42.9 mg, 120 pmol), potassium cyclopropyltrifluoroborate (597 mg, 4.03 mmol) and
cesium carbonate (3.9 ¢, 12.0 mmol) under an argon atmosphere was added a solution of
5-bromo-6-chloro-pyridine-2-carboxylic acid mcthyl ester (CAN 1214353-79-3, 1 g, 3.99
mmol) in toluene (25.2 ml) and water (2.8 mL) under an argon atmosphere. The reaction
mixture was heated to 100°C for 20 h, diluted with water (17.5 mi), pourcd onto 100 ml
ice / brine and extracted with -PrOAc (2 x 100 mL). The combined extracts were dried
over sodium sulfate and concentrated in vacuo to give a yellow liquid, This crude material
was purified by column chromatography (70 g Si0,, n-heptane / i-PrOAc 0-10% over 120
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min) to give the title compound (497 mg, 59%) as yellow solid, MS (El): m/e = 212.0
[M+HT"

b) 5-Cyclopropyl-6-(2,4-dichloro-phenylamino)-pyridine-2-carboxylic acid methyl ester

Cl
~

|
o N o
AN N AL o

A solution of palladium(if)acetate (4.24 mg, 18.9 umol) and 2-
(dicyclohexylphosphino)biphenyl (13.2 mg, 37.8 umol) in dioxane (1.9 ml) under an argon
atmosphere was stirred for 10 min at ambient temperature and subsequently added to a
suspension of 6-chloro-5-cyclopropyl-pyridine-2-carboxylic acid methyl ester (100 mg,
472 umol), 2,4-dichloroaniline (76.6 mg, 472 umol) and potassium carbonate (1.31 g, 9.45
mmol) in dioxanc (3.24 ml) under an argon atmosphere. The yellow suspension was
heated to reflux and stirred for 20 h. The reaction mixture was poured into 20 ml icc /
brine and extracted with i-PrOAc (2 x 50 mL). The combined organic layers were washed
with ice / brine (1 x 50 mL), dried over sodium sulfate and concentrated in vacuo to give a
brown oil. The crude product was purified by flash chromatography (silica gel, 4 g, 0% to
10% heptane / 1PrOAc) to give the title compound (62 mg, 39%) as light brown liquid, MS
(ED): m/e = 337.2 [M+H]".

¢) 5-Cyclopropyl-6-(2,4-dichloro-phenylamino}-pyridine-2-carboxylic acid

A solution of 5-cyclopropyl-6-(2,4-dichloro-phenylamino j-pyridine-2-carboxylic acid
methyl ester (62 mg, 184 umol) and lithium hydroxide hydrate (9.3 mg, 221 pmol) in THF
(100ul) and water (50 pl} was stirred at ambient temperature for 20 h. The reaction
mixture was pourcd onto | M HC1/ ice water (1 x 20 mL) and extracted with i-PrOA¢ (2 x

25 ml.). The combined organic layers were dried over sodium sulfate. The solvent was
4 Y
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removed under reduced pressure to obtain the title compound (6 mg, 10%) as colorless
liquid, which was sufficiently pure to be used in the next rcaction step, MS (EI): m/e =
323.3 [M+H]".

dy Methyl 2-(5-cyclopropyl-6-(2,4-dichlorophenylamino picolinamido)-2-
methylpropanoate

The title compound was synthesized in analogy to Example 4 b, using 5-cyclopropyl-6-

(2,4-dichloro-phenylamino)-pyridine-2-carboxylic acid and 2-methyl-alanine methyl ester
as starting materials, MIS (EI): m/e 422.1 [M+H]".

Example 6
Methyl 2-(6-(2,4-dichlorophenyiamine)-5-methyipicolinamido)-2-methylpropanoate

a) 6-(2,4-Dichloro-phenylamino)-5-methyl-pyridine-2-carboxylic acid methy! cster

6-(2,4-Dichloro-phenylammo)-5-methyl-pyridine-2-carboxyhc acid methyl ester was
synthesized in analogy to Example 5 b, using 6-chloro-5-methyl-pyridine-2-carboxylic
acid methyl ester (CAN 178421-22-2) and 2,4-dichloroaniline as starting materials, MS
(E:m/e 311.3 [M+H]'.

b) 6-(2,4-Dichloro-phenylamino )-5-methyl-pyridine-2-carboxylic acid
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6-(2,4-Dichloro-phenylamino)-5-methyl-pyridine-2-carboxylic acid was synthesized in
analogy to Example 5 ¢, using 6-(2,4-dichloro-phenylamino)-5-methyl-pyridine-2-
carboxylic acid methy! ester as starting matcrial, MS (EL): m/e 297.2 [M+H]".

5 ¢} Methyl 2-(6-(2,4-dichlorophenylamino }-5-methylpicolinamido )-2-methylpropanoate

Ci

The title compound was synthesized in analogy to Example 4 b, using 6-(2,4-dichloro-
phenylamine)-5-methyl-pyridine-2-carboxylic acid and 2-methyl-alanine methyt cster as
starting materials, MS (EI): m/e 396.0 [M+H] .

10 Example 7
2-{{(6-Cyclohexyl-pyridine-2-carbonyl)-amino|-2-methyb-propionic acid methyi ester

a) 6-Cyclohexenyl-pyridine-2-carboxylic acid

@WN%L

= OH

A

Under an atmosphere of nitrogen, a solution of 6-bromo-pyridine-2-carboxylic acid (CAN
15 1190-87-4, 3 g, 6.4 mol), cyclohexenylboronic acid {CAN 21190-87-4, 0.89 g, 7.1 mmol),
I, V-bis(diphenyl-phosphino)ferrocene-paliadrum(Ii)dichloride methylenc chloride
complex (CAN 95464-05-4, 8 mg, 0.13 mmol), potassium carbonate (1.78 g, 12.9 mmol)
in HoO (30 ml.) was heated to 100°C overnight. The reaction mixture was extracted with
ethyl acetate (50 mL). The pH of the aqueous layer was adjusted to 5 by addition of I N

20 hydrochloric acid and the resulting mixture was extracted with cthyl acctate (3x50 ml).
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The combined organic extracts were washed with water and brine, dried over anhydrous
sodium sulfate and evaporated. The residue was purified by prep-HPLC to yicld the title
compound (0.8 g, 3.94 mmol, 61.2%) as yellow oil; MS (ED): m/e = 204.2 [M+H]",

b) 6-Cyclohexyl-pyridine-2-carboxylic acid

Ot

To a solution of 6-cyclohexenyl-pyridine-2-carboxylic acid (0.8 g, 3.94 mmol) i ethanol
{50 mL) was added 10% palladium on carbon (20%, 0.16 gj under an atmosphere of
nitrogen. The suspension was degassed under vacuum and exchanged with hydrogen
several times. The mixture was stirred under hydrogen balloon at ambient temperature
overnight. The reaction mixture was filtered through a pad of celite, the pad was washed
with ethanol and the combined filtrates were concentrated to dryness. The crude title
compound (0.62 g, green oil) was used for the next reaction step without further
purification; MS (E1): m/e 206.2 [M+H]"

¢) 2-[(6-Cyclohexyl-pyridine-2-carbonyl)-amino}-2-methyl-propionic acid methyl ester

O\l AN OKNX

0
P H 0,7—\

The title compound was synthesized in analogy to Example |, using 6-cyclohexyl-
pyridine-2Z-carboxylic acid and 2-methyl-alanine methyl cster as starting materials, MS
(LC/MS): 3051 (M+H).

Example 8
6~(3-Chloro-phenyl)-pyridine-2-carboxylic acid (I-methyl-1-oxazol-2-yi-ethyl-amide

a) 2-(Benzyloxycarbonylamino)-2-methylpropanoic acid
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To a solution of 2-methylalanine (CAN 62-57-7, 30.9 g, 0.3 mo!) and sodium hydroxide
(20 g, 0.5 mol) in water (500 mL) was added benzyl chloroformate (61.4 g, 0.36 mol) at
ice-water bath temperature, The reaction mixture was allowed to warm to rcom
teraperature and stirred overnight, The resulting solution was washed with ethyl acetate (2
x 80 mL), then the aqucous layer was adjusted to pH = 2 with conc. hydrochloric acid and
the solution was extracted with cthyl acetate (3 x 150 mL). The combined organic layers
were dried over anhydrous sodium sulfate and concentrated under reduced pressure to give
the crude target compound (26 g, 36%) which was used dircctly for the next step without
further purification; MS: m/e 238.0 [M+H]"

b) Benzyl 1-(2,2-dimethoxyethylamino }-2-methyl-1-oxopropan-2-ylearbamate

A mixture of 2-(benzyloxycarbonylamino)-2-methylpropanoic acid (20 g, 0.084 mol),
HATU (CAN 148893-10-1, 41.56 g, 0.11 mol) and N-methylmorpholine (CAN 109-02-4,
25.54 g, 0.253 mol) in DMF (400 mL) was stirred at room temperature for 10 min. 2, 2-
Dimethoxycthanamime (CAN 22483-09-6, 9.75 g, 0.093 mol) was added and the mixture
was stirred overnight. After cvaporation of solvents, the residue was diluted with
methylene chloride (500 ml) and saturated sodium bicarbonate solution (500 mL). After
being separated, the organic Jayer was washed with 5 N citric acid solution (500 mL),
brine (500 mL) and dried over anhydrous sodium sulfate. Removal of the solvent under
reduced pressure left a yellow oil (27 g, 99%) which was used in the next reaction step
without further purification. 'H NMR (300 MHz, CDCL): & 7.36 - 7.33 (m, 5H), 6.44 -
6.38 (b, 1H), 5.31 (s, 1H), 5.09 (s, 2H), 4.34 - 4.33 (m, 1H), 3.40 -~ 3.37 (m, 8H), 2.06 -
2.03 (m, 6H).

) Benzyl 2-methyl-1-oxo-1-(2-oxocthylaminoypropan-2-ylcarbamate

o)

H
@/\OJ’I\E{XWN\AO

o]

To a solution of benzyl 1-(2,2-dimethoxyethylamino}-2-methyl-1-oxopropan-2-
ylearbamate (0.52 g, 1.6 mmol) in THF (20 mL) was added 5 M hydrochloric acid (10
ml} and the mixture was stirred at room temperature until TLC showed the reaction was

completed. Ethyl acetate (50 mL) was added and the phases were separated. The organic
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sulfate and concentrated to yield product (0.445 g, 100%) as yellow oil, which was used
dircctly in the next step without purification; MS: m/e 279.1 [M+H] ",

d) Benzyl 2-(oxazol-2-ylypropan-2-ylcarbamate

O
A~ OJL;}<W\O-/>

S N

zZ

A solution of benzyl 2-methyl-1-ox0-1-(2-oxoethylamino)propan-2-ylcarbamate (2.23 g, 8
mmol) in methylene chloride (50 mL) was added to a freshly prepared sohution of PPh;
{3.15 g, 12 mmol), 1, (3.05 g, 12 mmol ) and EtN (2.43g, 24 mmol) in methylene chloride
(100 mL). The resulting mixture was stirred at room temperature until TLC showed the
reaction was completed. Then water (150 mL) was added. The organic layer was washed
with 5% sodium bisulfite (150 mL x 2), brine (150 mL) and dried over anhydrous sodium
sulfate. Removal of the solvent under reduced pressure left a yellow oil which was purified
by column chromatography (silica gel, 50 g, cluting with 25% cthyl acctate in petroleum
ether) to yield the title compound (0.63 ¢, 30%) as colorless oil; MS: m/e 261.2 [M+H] ™.
"H NMR (300 MHz, CDCI5): 8 7.57 (s, 1H), 7.37 - 7.33 (m, 5H), 7.05 (s, 1H), 5.06 (s, 2H),
1.74 (s, 6H).

¢} a,0-Dimcthyl-2-oxazolemethanamine
- O
Sy
L7

A mixture of benzyl 2-(oxazol-2-yhpropan-2-yicarbamate (0.63 g, 24 mmol) and
palladium 10% on carbon (0.06 g) in ethanol (20 mL) was charged with hydrogen balloon
and stirred at room temperature for 2 h. TLC showed the reaction was completed; it was
filtered and concentrated to give a yellow oil (0.1 g, 33%); MS: m/e 127.1 [M+H]". 'H

6H).

) 6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-oxazol-2-yl-ethyl)-amide
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The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and o,0-dimethyl-2-oxazolemethanamine
(CAN 1211519-76-4) as starting materials, MS (LC/MS): 341.9 [M+H] ™.

Example 9

2-{{6-Cyclopropylmethoxy-5-(tetrabydro-pyran-4-yh-pyridine-2-carbonyl|-amino}-2-
methyl-propionic acid methyl ester

a) 3,6-Dihydro-ZH-pyran-4-yl trifluoromethanesulfonate

oTf

o
O

Under an atmosphere of nitrogen, to a solution of dusopropylamine (CAN 180-18-9,2.42
2, 0.024 mol) in THF (40 mL) was added n-butyl lithium (10.4 mL, 2.5 M solution in
hexane, 26 mmol) at -78°C. The reaction mixturc was reacted for 30 min at -50°C. Then
tetrahydropyran-4-one (CAN 29943-42-8, 2 ¢, 0.020 mol) in THF (10 mL) was added
dropwise to the above solution at -78°C. The reaction mixture was reacted for 30 min at -
78°C. Then trifluoro-N-phenyl-N-(triflucromethylsulfonyl) methanesulfonamide (CAN
37595-74-7,7.85 g, 0.022 mol) in THF (50 mL) was added dropwise to the above solution
at -78°C. The rcaction mixture was stirred for 10 min at room temperature. The reaction
mixture was quenched with a saturated solution of sodium bicarbonate (10 mL) and
extracted with ethyl acetate (3 x 30 mL). The combined organic extracts were washed with
citric acid (50 mL) and sodium hydroxide solution (1 N, 50 mL), dricd over anhydrous
sodium sulfate and evaporated. The residue was purified by column chromatography
(silica gel, 10 g, 1% ethyl acetate 1n petroleum cther) to yield the title compound (0.7 g, 3
mmol, 15.1%) as yellow oil. "H NMR (300 MHz , ¢°-DMSO): 6.05 - 6.03 (m, 1H), 4.17 (d,
J=3Hz 2H),3.78 (1, /J=4.5 He, 2H), 2.38 (1, J =3 Hz, 2H).

b) 2-(3,6-Dihydro-2H-pyran-4-yi)-4,4,5,5-tetramethyi-1,3,2-dioxaborolane
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Under an atmosphere of nitrogen, a solution of 3, 6-dihydro-2H-pyran-4-y}
trifluoromethanesulfonate (0.7 g, 3.0 mmol), 4,4,4',4',5,5,5" 5"-octamethyl-2,2"- bi(1,3,2-
dioxaborolane) (CAN 3183-34-3, 0.84 g, 3.3 mmol), 1,1"-
bis(diphenylphosphino)ferrocene-palladium(Ih)dichloride methylene chloride complex
(CAN 95464-05-4, 0.05 g, 0.06 mmol) and potassiom acctate (0.89 ¢, 9.0 mmol) in DMSO
{10 mL) was heated to 80°C overnight. Water (50 mL) was added to the reaction mixture
which then was cxtracted with cthyl acetate (3x30 mL). The combined organic extracts
were washed with brine, dried over anhydrous sodium sulfate and cvaporated. The residue
was purified by column chromatography (silica gel, 9 g, 1% ethyl acetate in petroleum
cther) to yicld the title compound (0.32 g, 2 mmol, 50.5%) as colorless oil. 'H NMR (300

Hz, Jy=6 Hz, 2H), 1.28 (s, 12H).

¢} 5-Bromo-6-chloro-pyridine-2-carboxylic acid methyl cster

Br

A mixture of 5-bromo-pyridine-2-carboxylic acid methyl ester (CAN 29682-15-3, 50 g,
0.23 moly and m-CPBA (CAN 937-14-4, 80 g, 0.46 mol) in 400 mL. dry methylene
chloride was heated to 60°C for 20 h. After that, the mixture was quenched with saturated
sodium sulfite solution and extracted with ethyl acetate (2 x 200 mL). The organic layer
was washed with brine (2 x 200 mL) and evaporated to dryness. The residue was purified
by column chromatography (silica gel, 300 g, cluting with 15% cthyl acetate in petroleam
cther) to obtain a brown oil. The brown oil, 5-bromo-2-{mcthoxycarbonylpyridine 1-oxide
(30 g, 0.13 mol) was added into phosphoryl trichloride (CAN 10025-87-3, 80 mL) at 0°C
over 1 h, then the mixture was heated to 95°C for 1 h. After that the mixture was
evaporated to dryness, the residue was dissolved in water (50 mL), extracted with ethy!
acctate (3 x 50 mL) and the organic layer was evaporated to dryness to obtain the product
as a white solid (19 g, 59%); MS (El): m/e = 249.9 [M+H]".

d} 5-Bromo-6-cyclopropylmethoxy-pyridine-2-carboxylic acid
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Sodium hydride (4.83 g, 0.12 mol) was added mto cyclopropancmethanol (CAN 2516-33-
8, 30 g) at 0°C and the mixture was stirred at 0°C for | h. Then to the mixture was added
methyl 5-bromo-6-chloro-pyridine-2-carboxylic acid methy] ester (3 g, 12.75 mmol). The
obtained solution was heated to 90°C for 2 h. Then the mixture was cvaporated to dryness,
the residue was dissolved in 40 mL of water, and adjusted to pH = 4 with hydrochloric
acid {3 N), and extracted with ethyl acetate (3 x 30 mL). The combined organic layer was
washed with water (2 x 30 mL) and brine (2 x 50 mL) then evaporated to dryncss to obtain
the product as a white solid (2.5 g, 76.7%); MS (El): m/e = 272.0 [M+H]".

¢) 6-(Cyclopropylmethoxy)-5-(tetrahydro-2H-pyran-4-yl)-pyridine-2-carboxylic acid

Z\ .
O Ny OH
3
N Z
O

Under an atmosphere of nitrogen, a solution ot 5-bromo-6-(cyclopropylmethoxy)-
pyridine-2-carboxylic acid (300 mg, 1.1 mmol), 2-(3,6-dihydro-2H-pyran-4-y1)-4,4,5,5-
tetramethyl- 1,3,2-dioxaborolane (278 mg, 1.3 mmeol), 1,1
bis(diphenylphosphino)ferrocene-palladium(il )dichloride methylene chloride complex
(CAN 95464-05-4, 45 mg, 0.06 mmol) and sodium carbonate (564 mg, 9.1 mmol} in DMF
(10 mL) was heated to 100°C overnight. The reaction mixture was poured into water,
extracted with ethyl acetate (30 mL), the pH of the aqueous Jayer was adjusted to 2 by
addition of 1 N hydrochloric acid and the resulting mixture was extracted with cthyl
acctate (3 x 30 mL). The combined organic extracts were washed six times with brine,
dried over anhydrous sodium sulfate and evaporated. The residue was purified by column
chromatography (silica gel, 8 g, 30% ethyl acetate in petroleum cther) to yicld the title
compound (0.15 g, | mmol, 49.4 %) as white solid; MS (E1): m/c 276.0 [M+H] ",

f) 6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl}-pyridine-Z-carboxylic acid
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In analogy to the procedure described in example 7 b, the title compound was obtained
(0.15 g, 1 mmol, 99%) as a yellow solid starting from 6-(cyclopropylmethoxy)-5-(3,6-
dihydro 2H-pyran-4-yl)-pyridinc-2-carboxylic acid ; MS (BI): m/e 270.8 [M+H] "

g) 2-{[6-Cyclopropylmethoxy-5-{tetrahydro-pyran-4-yl)-pyridine-2-carbonyl}-amino } -2~

methyl-propionic acid methyl ester

(V4]

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid and 2-methyl-

alanine methyl ester as starting materials, MS (ED): m/e 377.2 [M+H] ".

Example 10

10
6-Cyclopropylmethoxy-5-(teirahydro-pyran-4-yl)-pyridine-2-carboxylic acid [1-
inethyi-1-(5-methyl-{1,2,4]oxadiazol-3-y)-ethyll-amide

O
/—\‘vo\ N\ NK//N\
| H
K’\. PN N~:~":<
]
The title compound was synthesized in analogy to Example 1, using 6-
15 cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid (Example 9 f)

and o,o,5-trimethyl-1,2 4-oxadiazole-3-methanamine (CAN 1153831-97-0) as starting

materials, MS (EI): m/e 401.1 [M+H] "

Example 11

6-(3-Chloro~-phenyl)-pyridine-2-carboxylic acid piperidin-1-ylamide

20
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The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and 1-piperidinamine (CAN 2213-43-6) as
starting materials, MS (E1): m/e 316.0 [M+H] .

Exampie 12
6-{3-Chloro-phenyl-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-yi-ethyl)-amide

a) fert-Butyl 1-amino-2-methyl-1-oxopropan-2-ylcarbamate

A mixture of 2-(tert-butoxycarbonylamino)-2-methylpropanoic acid (CAN: 30992-29-1,
20 g, 98 mmol), di-fert-butyl dicarbonate (CAN 24424-99-5, 27.67 ¢, 147 mmol) and
pyridine (4.6 mL) i acetonitrile (500 mL) was stirred at room temperaturc for 20 min.
stirred for 4 h. After removal of most of the selvent under reduced pressure, the solid was
filtered off and washed with acetonitrile. The solid was brought to dryness under reduced
pressure (o give the title compound (17.5 g, 88%) as white solid; MS(EI): m/e 225.1
[M-+Nal'.

b) tert-Butyl 1-amino-2-methyl-1-thioxopropan-2-ylcarbamate

Nt
Oy,
O

To a mixture of fert-butyl 1-amino-2-methyl-1-oxopropan-2-ylcarbamate (10 ¢, 49 mmol)
in toluene (200 mL) was added Lawesson's reagent (CAN 19172-47-5, 10 g, 25 mmol).
The suspension was heated to 90°C and stirred for 6 h. After evaporation of solvents, the
residue was purified by column chromatography (silica gel, 120 ¢) eluting with 30% cthyl
acctate in petrolcum ether to yield the title compound (6 g, 56%); MS: m/e 241.2
[M-+Nal".

¢) a,0-Dimethyl-2-thiazolemethanamine

5\\()\3
H,N /)

SN
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A mixture of fert-butyl 1-amino-2-methyl-1-thioxopropan-2-ylcarbamate (5.31 g, 24
mmol), 2-bromo-1,1-dimethoxyethane (CAN:7252-83-7, 5.11 g, 30 mmol) and TsOH
{0.49 g, 3mmol) in acetic acid (50 mL) was stirred at 120°C for 4 h. After evaporation of
solvents, the residuc was diluted with ethyl acetate (50 mL) and water (50 mL). The water
phase was washed with ethyl acetate (3 x 50 mL). Then water phase was lyophilized to
give the title compound as brown solid (2.1 g, 65%); MS (LC/MS8): 143.1 [M+H]".

d) 6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-yl-ethyl-amide

Gl
|
N S
B ﬁK@
P W
The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-

pyridinecarboxylic acid (CAN 863704-38-5) and «,a-dimethyl-2-thiazolemethanamine
{CAN 1082393-38-1) as starting materials, MS (LC/MS): 358.0 [M+H]".

Example 13

2-{{6-Cyclopropyimethoxy-3-(1H-pyrazol-3-yl)-pyridine-2-carbonyl|-amino}-2-
methyl-propionic acid methyl ester

a) 6-Cyclopropylmethoxy-5-(1H-pyrazol-3-yh-pyridine-2-carboxylic acid

Under an atmosphere of nitrogen, a solution of 5-bromo-6-(cyclopropytmethoxy)-
pyridine-2-carboxylic acid (Example 9 d, 0.4 g, 1.5 mmol), 1H-pyrazol-3-ylboronic acid
(CAN 376584-63-3, 0.2 g, 1.8 mmol), 1,1"-bis(diphenylphosphino)ferrocene-
palladium(IT)dichloride methylene chloride complex (CAN 95464-05-4, 60 mg, 0.07
mmol) and sodium carbonate (1.3 g, 12 mmol) in DMF (10 mL) was heated to 100°C for 5
h. The reaction mixture was poured into water and extracted with ethyl acetate (30 mL).
The aqueous layer was adjusted to pt = 2 by addition of 1 N hydrachloric acid and the
resulting mixture was extracted with ethyl acetate (3 x 30 mL). The combined organic

extracts were washed with water and brine, dried over anhydrous sodium sulfate and
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evaporated. The residue was purified by column chromatography (silica gel, 15 g, eluting
with 30% ethyl acctate in petroleum ether) to yicld the title compound {0.23 g, 1 mmol,
60.3 %) as white solid; MS (ED): m/e 260.1 [M+H]".

by 2-{[6-Cyclopropylmethoxy-5-(1H-pyrazol-3-yl)-pyridine-2-carbonyl|-amino } -2~
mcthyl-propionic acid methyl ester

The title compound was synthesized in apalogy to Example 1, using 6-
cyclopropylmethoxy-5-(1H-pyrazol-3-yh-pyridine-2-carboxylic acid and 2-methyl-alanine
methyl cster as starting materials, MS (LC/MS): 359.1 [M+H]".

Fxample 14

6-Cyelopropytmethoxy-S-pyrrolidin-1-yh-pyridine-2-carboxylie acid ((S)-1-
iydroxymethyl-3-methyl-butyl)-amide

a) 6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid

AL
ONJ‘L\

CJN ]I/\j/ OH

A mixture of 5-bromo-6-(cyclopropylmethoxy)-pyridine-2-carboxylic acid (Example 9 d,
600 me, 2 mmol), pyrrolidine (CAN 123-75-1, 1.57g 22ramol),
tris{dibenzylidencacetone)dipalladium (CAN 52409-22-0, 202 mg 0.2 mmol), rac-BINAP
(CAN 76189-55-4, 275 g, 0.4 mmol) and Cs,COG3 (2.88 mg 9 mmol) in tolucne (50 mL)
was heated to 95°C for 20 h in a nitrogen atmosphere. Then the mixture was diluted with
mcthano! (30 mL), filtered and the filtrate was evaporated to dryness. The residue was
purified by column chromatography (silica gel, 5 g, eluting with 10% ethyl acetate in
petroleum ether) to obtain the product as a white solid (0.26 g 45%), MS (LC/MS): 263.1
[M+HT"

b) 6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid ((S)-1-
hydroxymethyl-3-methyl-butyl)-amide
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Chiral

The title compound was synthesized i analogy to Example 1, using 6-
cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid and (28)-2-amino-4-
mcthyl-1-pentanol (CAN 7533-40-6) as starting materials, MS (LC/MS): 362.2 [M-+H]".

5 Exampile i5

(6-Cyclopropylmethoxy-S-pyrrolidin-1-yl-pyridin-2-yD-(1,1~dioxidoletrahydro-2 H-
thiopyran~-4-yl)-methanone

/lv

The title compound was synthesized in analogy to Example |, using 6-

10 cyclopropylmethoxy-3-pyrrolidin-1-yl-pyridine-2-carboxylic acid (Example 14 a) and 1,1-

dioxide-thiomorpholine (CAN 39093-93-1) ag starting materials, MS (LC/MS): 380.1
[M+H]".

Example 16

{(6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridin-2-yD-thiomorpholin-4-yk
15 methanone

Ao ~
<l\ BORAY

,J

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid (Example 14 a) and
thiomorpholine (CAN 123-90-0) as starting materials, MS (LC/MS): 348.1 [M+H]".

20 Example 17
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&-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-{1,3,4]oxadiazol-2-y1-
ethyl}-amide

a) Benzyl 1-(2-formylhydrazinyl)-2-methyl-1-oxopropan-2-ylcarbamate

H Q H
O\H/N\ NN
o 7~ H

N

»

5 A mixture of 2-{benzyloxycarbonylamino }-2-methylpropanoic acid (Example 8 8, 1.9 g, 8
mmol), HATU (CAN 148893-10-1, 3.97 g, 10 mmol) and N-methylmorpholine (CAN
109-02-4, 2.43 g, 24 mmol) in DMF (20 mL) was stirred at room temperaturce for 15 min.
Then hydrazinccarboxaldehyde (CAN 624-84-0, 0.53 g, 9 mmol) was added and the
reaction mixture was stirred at room temperature overnight. After evaporation of solvents,

10 the residue was diluted with cthyl acetate (30 mL) and water (30 mL). The organic layer
was washed with saturated sodum bicarbonate solution (30 mkb), hydrochloric acid (30
ml., I M), brme (30 mL) and dried over anhydrous sodium sulfate. Removal of the solvent
under reduced pressure left the title compounds as yellow oil (2.1 g, 94%); MS: m/c 280.1
[MAHHT

15 by Benzyl 2-(1,3,4-0xadiazol-2-yl)propan-2-ylcarbamate

oON JO;Q\N
o
O O
To a suspension of benzyl 1-(2-formylhydrazinyi)-2-methyl-1-oxopropan-2-ylcarbamate
(0.9 g, 3 mmol) and PPhs (CAN 603-35-0, 1.268 g, 5 mmol) in acetonitrile (20 mL) was
added DIPEA (CAN 7087-68-5, 1.249 o, 10 mmol) and hexachloroethane (CAN 67-72-1,
20 0.991 g, 4 mmel). The reaction mixturc was stirred at room temperature under nitrogen
atmosphere for 4 h. After evaporation of solvents, the residue was diluted with ethyl
acetate (30 mL) and water (30 mL). The organic layer was washed with brine (30 mL),
dricd over anhydrous sodium sulfate and evaporated. The remaining residue was then
purified by column chromatography (silica gel, 30 g, eluting with 10% cthyl acctate in

25 petroleum ether) to give the title compound (1 g, 30% purity, 36%) as colorless oil
containing OPPh; and PPhs; MS: m/e 262.2 [M+H]".

¢) I-Methyl-1-[1,3,4]oxadiazol-2-yl-ethylamine
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A solution of benzyl 2-(1,3,4-oxadiazol-2-yhpropan-2-ylcarbamate (1 g, 30% purity) and
10 % Pd/C (0.06 g) m ethanol (30 mL) was charged with hydrogen balloon and stirred at
room temperature overnight. After filtration, it was concentrated to give crude product

5 which was directly used in the next reaction step without further purification but still
contained OPPhsz and PPhs; MS: m/e 128.1 {M%H}”é’.

d) 6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-[1,3,4Joxadiazol-2-yl-

ethyh)-amide
0
N o]
. J<(
H |

10 The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinccarboxylic acid (CAN 863704-38-5) and 1-methyl-1-{1,3,4Joxadiazol-2-yl-
ethylamine as starting materials, MS (LC/MS): 343.0 [M+H]".

Ci

Example 18

6-(3-Chioro-phenyl)-pyridine-Z-carboxylic acid cyclohexylamide

15

The title compound was synthesized m analogy to Example 1, using 6-(3-chlorophenyi}-2-
pyridinecarboxylic acid ({CAN 863704-38-5) and cyclohexanamine (CAN 108-91-&) as
starting materials, MS (EI) m/e : 315.1 [M-+H]".

Example 19

20 6~(3-Chloro-phenylj-pyridine-2-carboxylic acid phenylamide
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The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl}-2-
pyridinecarboxylic acid (CAN 863704-38-5) and aniline (CAN 62-53-3) as starting
matcrials, MS (EJ) m/c: 309.1 [M+H]".

Example 26

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid pyridin-2-ylamide

Cl

0 @
W JC
@

The title compound was synthesized in analogy to Example 1, using 6-(3~chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and 2-pyridinamine {CAN 504-29-0) as
starting materials, MS (E1) m/e: 310.0 [M+H]".

Example 21

6-(3-Chioro-phenyl-pyridine-2-carbexylic acid ({tetrahydro-pyran-4-yl-amide

The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyh)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and tetrahydro-2H-pyran-4-amine (CAN
38041-19-9) as starting materials, MS (LC/MS): 317.1 [M+H]".

Hxample 22

6-(3-Chloro-phenyl-pyridine-2-carboxylic acid [1-methyl-1-(3-methyl-
[1,2,4}thiadiazol-5-v-ethyil-amide
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a) tert-Butyl-1-(1-(dimethylamino)ethylidencamino)-2-methyl-1-thioxopropan-2-

ylcarbamate

~,
N
/

-
\%/OEN/\\)LN&

A mixture of fers-buty! 1-amino~2-methyl-1-thioxopropan-2-ylcarbamate (Example 12b,
0.218 g, 1 mmol) and 1,1-dimethoxy-N,N-dimethylethanamine (CAN 18871-66-4, 0.16 g,
1.2 mmol) in methylene chloride (10 mL) was stirred at room temperature for 24 h. Then it
was concentrated to give crude product, which was used directly in the next step without
further purification (0.28 g, 98%) as yellow oil; MS (E1): m/e 288.2 [M+H]".

b} rert-Butyl 2-(3-methyl-1,2,4-thiadiazol-5-yl)propan-2-ylcarbamate

A mixture of fert-butyl 1-(1-(dimethylamino)ethylidencamino )-2-methyl-1-thioxopropan-
2-ylcarbamate (2.9 g, 16 mmol), hydroxylamine-O-sulfonic acid (CAN 2950-43-8, 1.37 g,
12 mmol), pyridine (1.6 g, 20.2 mmol) and mcthanol (4 mL) in cthanol {20 mL} was
stirred at room temperature for 2 h. After evaporation of solvents, the residue was diluted
with cthyl acctate (40 mL) and water (40 ml.). The organic layer was washed with brine
(40 mL), dricd over anhydrous sodium sulfate and concentrated to give crude product (2.5
@, 96%) as yellow oil. The product was used directly in the next step without further
purification; MS (EI): m/e 258.2 [M+H]'.

¢) I-Methyl-1-(3-methyl-[1,2,4]thiadiazel-5-yl)-ethylamine

s

A solution of tert-butyl 2-(3-methyl-1, 2, 4-thiadiazol-5-yDpropan-2-ylcarbamate (0.15 g,
0.58 mmol) in saturated hvdrochloride n cthyl acetate (10 mL) was stirred at room
temperature for 1 . Then water (20 mL) was added. The water phase was washed with
ethyl acetate (2 x 20 mL). Then the water phase was adjusted with sodium hydroxide
solution (2 M) to pH = 9~10 and extracted with ethyl acetate (3 x 20 mL). The combined
organic layer was washed with brine (20 mL), dried over anhydrous sodium sulfate and
concentrated to give product (0.08 g, 87%) as yellow oil; MS (EI): m/e 231.1 [M+H]",
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d) 6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid [1-methyi-1-(3~-methyl-
[1,2,4]thiadiazol-5-yl)}-ethylj-amide

O
A
o h}\/<N

The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and 1-methyl-1-(3-methyl-[1,2,4]thiadiazol-
S-yl)-ethylaminc as starting materials, MS (LC/MS): 373.0 (M+H).

Example 23

6-{3-Chloro-phenyl-pyridine-2-carboxylic acid (I-dimethylcarbamoyl-1-cthyl-
propyl-amide

a) 2-(tert-Butoxycarbonylamino )-2-cthylbutanoic acid

3-aminopentanc-3-carboxylic acid (CAN 2566-29-2, 2.0 g, 15.3 mmol) was combined
with dioxane (100 mL) to give a colorless suspension. Sodium hydroxide (22.7 ml, 22.7
mmol, 1N} was added dropwise at 0°C within 10 min to give a colorless solution. Di-fers-
butyl dicarbonate (CAN 24424-99-5, 6.7 g, 30.9 mmol) was added in threc portions. The
reaction was stirred for 30 min to give a colorless suspension. Then dioxane (30 mL) was
added (using lcss solvent resulted in a thick suspension) and the mixture was stirred for 17
h at ambient temperature. The reaction mixture was concentrated in vacuo to a volume of
50 mi and poured into 200 mi. water. Then the mixture was washed with ethyl acetate (3
x 80 ml). The aqucous layers were combined, 2N hydrochloric acid was added to adjust
the pH to 2, and the mixture was extracted with cthyl acetate (3 x 60 mL). The organic
layers were combined, dried over anhydrous sodium sulfate and concentrated in vacuo to

give product (1.0 g, 28%).

by fert-Butyl 3-(dimethylcarbamoyl)pentan-3-yicarbamate
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2-{tert-butoxycarbonylamino)-2-ethylbutanoic acid ({200 mg, 0.87 mmol), HATU (CAN
148893-10-1, 660 mg, 1.74 mmol) and tricthylamince (CAN 121-44-8, 260 mg, 2.61 mmol)
was added to a golution of dimethylamine hydrochloride (CAN 506-59-2, 117 mg, 1.74

5  mmol) in DMFE (10 mL). The mixture was stured overnight at room temperature. The
mixturc was added to water (20 mb) and extracted with ethyl acetate (30 ml.). The organic
extracts were washed with brine, dried over anhydrous sodium sulfate, concentrated, and
purified by prep-HPLC (eluting with 30% cthyl acetate in petroleum sther) to give the
product (120 mg, 53.7%); MS (E1): m/e = 259.2 [M+H}

10 ¢) 2-Amino-2-cthyl-N,MN-dimethylbutanamide hydrogen chloride

CIH

tert-Butyl 3-(dimethylcarbamoylipentan-3-ylcarbamate (0.12 g, 0.47 mmol) was added to

a saturated solution of hydrochloride in cthyl acetate (5 mL) and the mixture was stirred

overnight. The solvent was removed by reduced pressure to give the crude produst (0.1 g);
15 MS (ED:m/ie = 159.2 [M+HT".

dy 6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid {1-dimethylcarbamoyl-1-ethyl-propyl)-
amide

The title compound was synthesized in analogy to Example 1, using 6-{3-chlorophenyi)-2-
20 pyridinecarboxylic acid (CAN 863704-38-5) and 2-amino-2-ethyl-N,N-dimethyl-
butyramide as starting materials, MS (EY): 374.2 [M+H]".

Example 24

&-Cyclohexyl-pyridine-2-carboxylic acid piperidin-i-ylamide
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The title compound was synthesized in analogy to Example 1, using 6-cyclohexyl-
pyridine-2-carboxylic acid (Example 7 b) and |-piperidinamine (CAN 2213-43-6) as
starting materials, MS (E): 288.3 [M+H]'.

Example 25
{5-Methyko-(piperidine-1-sulfony)-pyridin-2-yil-piperidin-1~-yl-methanene

a} S-Methyl-2-pyridimecarboxylic acid 1-oxide

o 9
AN

m-CPBA (CAN 937-14-4, 5.0 g, 29.2 mmeol) was added to a solution of 5-methyl-
pyridine-2-carboxylic acid (CAN 4434-13-3, 2.0 g, 14.6 mmol) in methylene chloride (50
mL) and the mixture was stirred overnight at room temperature. The solid was filtered off,
quenched with a saturated solution of sodium thiosulfate (50 mL), and the mixture was
extracted with methylene chloride (3 x 60 mL). The organic layers were combined, dried
over anhydrous sodium sulfate and concentrated in vacuo to give yellow solid which was
washed with ether (5 x 20 ml.) to give the product (0.9 g, 40.3%); MS (El}: m/c = 154.1
[M+HT".

b) 6-Chloro-5-methyl-pyridine-2-carboxylic acid

O
Ci\WN\ LOH

s

5-Methyl-2-pyridinecarboxylic acid 1-oxide (0.9 g, 5.88 mmol) was added to phosphoryl
trichloride (30 mL). The mixture was stirred at 105°C {or 3 h. After that the mixturc was
cooled to room temperature, added fo ice water slowly and extracted with methylene
chloride (4 x 30 mL). The organic layer was washed with brine (50 mL), dried over
anhydrous sodium sulfate, and concentrated to give the crude product (0.85 g, 84.3%). MS
(ED: m/e = 172.0 [M+HT".
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¢) 5-Methyl-6-sulfo-pyridine-2-carboxylic acid

Ho_ % o

6-chloro-5-methyl-pyridine-2-carboxylic acid (0.85 g, 4.97 mmol) and sodium suifite
(CAN 7757-83-7, 1.5 g, 11.9 mmol) were added to water (3 mL) and ethanol (3 mL). The
mixture was heated to 180°C for 4 h in a scaled tube. After that the mixture was ¢ooled to
room temperature and a solid precipitated that was removed by filtration. The filtrate was
concentrated and added to water (20 mL). The aqucous phase was washed with ethyl
acetate (2 x 20 mL). Subsequently the aqueous phasc was adjusted to pH =2 with 2 N
hydrochloric acid. Water was removed in vacuo to give the product as solid (1.2 g); MS
(BD): m/e = 218.0 [M-+H]".

dy 5-Methyl-6-sulfo-pyridine-2-carboxylic acid methyl cster

HO_ ? O
&

O ] §
=

To a mixture of 5-methyl-6-sulfo-pyridine-2-carboxylic acid (0.8 g, 3.69 mmol) in
methano! (20 mL) was added 4 N hydrogen chloride in dioxane (8 mL). The mixture was
stirred overnight at room temperature. Undisselved solid was filtered off, and the filtrate
was conceutrated to give the product as yellow solid 0.5 g; MS (E: m/e = 232.0 [M+H]".

e} 5-Methyl-6-(piperidine-1-sulfonyl)-pyridine-2-carboxylic acid methyl ester

Ol

Z) N
5-Methyl-6-sulfo-pyridine-2-carboxylic acid methyl ester (340 mg, 1.47 mmol), thionyl
chloride (CAN 7719-09-7, 1 mL) and 1 drop of DMF were added to methylene chloride
{10 mL), and the mixture was stirred for 2 h at 40°C. The mixture was cooled to room
temperature, and piperidine (CAN 110-89-4, 1.0 g, 12 mmol) in methylene chloride (10
mL} was added to the above mixture. The solvent was removed in vacuo, and the crude
product was purified by prep-HPLC (cluting with 50% ethy! acetate in petroleum ether) to
give the product {53 mg, 12%); MS (EI): m/e = 299.1 [M+H]".
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) 5-Methyl-6-(piperidine-1-sulfonyl)-pyridine-2-carboxylic acid

5-Methyl-6-(piperidine-1-sulfonyl}-pyridine-2-carboxylic acid methyl ester (53 mg, 0.178
mmol) in dioxane (2 mL) was added to a solution of lithium hydroxide monohydrate
(CAN 1310-66-3, 0.1 g, 2.38 mmol) in water (2 mL) and the mixture was stirred for 2 h at
room temperaturc. The solvent was removed in vacuo, water {10 mL} was added, and the
pH was adjusted to 3 withl N hydrochloric acid. The mixture was extracted by ethyl
acetate {2 x 10 mbL). The organic layer was washed with brine (20 mbL), dried over
anhydrous sodium sulfate, and concentrated to give the product (36 mg, 71%); MS (EI):
m/e =285.2 [M+HT".

g) [5-Methyl-o6-(piperidine--sulfonyl)-pyridin-2-yl]-piperidin- 1 -yl-methanone

O J
N
i \'/ N JJ\N/
o | k
TN -
The title compound was synthesized in analogy to Example 1, using 5-methyl-6-

(piperidine-1-sulfonyl)-pyridine-2-carboxylic acid and piperidine (CAN 110-89-4) as
starting materials, MS (E1): 352.2 [M+H]".

Example 26

6-(3-Chloro-phenyl)-pyridine-Z-carboxylic acid (Z-methyl-tetrahydvo-pyran-4-yi-

amide

2 N%
®

Iz

The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and tetrahydro-2-methyl-2 H-pyran-4-amine
(CAN 89584-06-5) as starting materials, MS (E1): m/e = 331.1 [M+H]".
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Example 27

2-[(6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-Z-carbonylj-amine]-2-methyk
propionic acid methyl ester

O
NN 1 N/K]/O\
o

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropyimethoxy-5-pyrrolidin- | -yi-pyridine-2-carboxylic acid (Example 14 a) and 2-
methyl-alanine methy! cster as starting materials, MS (LC/MS): 362.2 [M+H]".

Example 28

6-(3-Chioro-phenyi-pyridine-2-carboxylic acid {I-methyl-1-(3-methyi-isozazol-5-yI}-
ethyil-amide

ay 1-Mcthyl-1-(3-methyl-isoxazol-5-yl)-cthylamine
N0,
TRV "fN

To a solution of (E)-acetaldehyde oxime (CAN 107-29-9, 1.0 g, 16.9 mmol), Z-mcthylbut-
3-yn-2-amme (CAN 2978-58-7, 1.4 g, 16.9 mmol} and triethylamine {CAN 121-44-§, 0.17
g, 1.69 mmol) in methylene chloride (25 mL) at 0°C was added a 5% aqueous solution of
sodium hypochlorite (5%, 42.6 g) over 3 h. The reaction was allowed to warm to 4°C and
stirring continued for 5 h. The organic layer was scparated, and the aqueous layer was
extracted with methylene chloride (50 mL). The combined methylene chloride extracts
were washed with saturated agucous sodium chloride (60 mL) and dried over anhydrous
magnesium sulfate. The solvent was removed to give a yellow o1l The crude product was
purified by column chromatography (silica gel 30 ¢, cluting with 30% cthyl acetatc in
petrofeum cther) to yield the product as yellow solid (0.1 g, 4.2%); MS (El): m/e = 141.2
[M-+H]"

b} 6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid [ 1-methyl-1-(3-methyl-isoxazol-5-yl)-
ethyli-amde
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The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and 1-methyl-1-(3-methyl-isoxazol-5-yl)-
ethylamine as starting materials, MS (ET): 356.0 (M+H)".

5 Example 29

6-(3-Chloro-phenyl-pyridine-2-carboxylic acid (I-ethyl-1-hydroxymethyl-propyl-
amide
cl
g o |
L

N
= = N
| H  OH
\//

The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
10 pyridinccarboxylic acid (CAN 863704-38-5) and 2-amino-2-cthyl-I-butano! (CAN 19792-
52-0) as starting materials, MS (LC/MS): 333.1 (M+H).

Example 30

6-3~-Chiloro-phenylj-pyridine-2-carboxylic acid {tetrahydre-pyran-3-yD-amide

0.

L

' \ENY \Q
Z

15 The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid {CAN 863704-38-5) and tetrahydro-2H-pyran-3-amine (CAN
120811-32-7) as starting materials, MS (LC/MS): 317.1 (M-+H).

Example 31

{(6~Cyclopropyimethoxy-S-pyrrolidin-1-yhpyridin-2-vi}-{Z-oxa-6-aza-spiro{3.3 hept-6-
20 ybh-methanone
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-S-pyrrolidin-1-yl-pyridine-2-carboxylic acid (Example 14 a) and 2-
oxa-6-azaspiro[3.3 theptane (CAN [74-78-7) as starting materials, MS (ET): m/c = 3443
IM+H]

Exampie 32

6-Cyclopropylmethoxy-5-(Z-methyi-pyrrolidin-1-y-pyridine-Z-carboxylic acid {({(S)-

1-carbamoyl-3-methyi-butyl)-amide

a) 0-Cyclopropylmethoxy-5-(2-methyl-pyrrolidin-1-yl)-pyridine-2-carboxylic acid

Under an atmosphere of nitrogen, a solution of 5-bromo-6-(cyclopropyimethoxy)-
pyridine-2-carboxylic acid (Example 9 d, 0.4 g, 1.5 mmol), 2-methylpyrrolidine (CAN
765-38-8, 188 mg, 2.2 mmol), R)-(+)-2,2"-bis(diphenylphosphino)-1,1-binaphthyl (CAN
76189-55-4, 183 mg, 0.3 mmol), tris-(dibenzylidenc-acetonc)dipalladiom (CAN 51364~
51-3, 135 mg, 0.15 mmol) and cesium carbonate (1.9 g, 6 mmol) in toluene (50 mL) was
heated to 90°C overnight. The reaction mixture was concentrated under reduced pressure.
The residue was dissolved in water (10 mL) and extracted with ethyl acetate (30 mi), the
pH of the aqueous layer was adjusted to 2 by addition of 1 N hydrochloric acid and the
resulting mixture was extracted with ethyl acetate (3 x 30 maL). The combined organic
extracts were washed with water and brine, dried over sodium sulfate and evaporated. The
residuc was purified by column chromatography (silica gel, 10 g, 50% cthyl acctate in
petroleum cther) to yield the title compound (0.15 g, 36.9 %) as yellow solid; MS (EI):
m/e =277.2 [M+HT".

b) 6-Cyclopropylmethoxy-5-(2-methyl-pyrrolidin-1-y!)-pyridine-2-carboxylic acid ((5)-1-
carbamoyl-3-methyl-butyh)-amide
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(Z-methyl-pyrrolidin-1-yI)-pyridine-2-carboxylic acid and (28)-2-
amino-4-methyl-pentanamide (CAN 687-51-4) as starting materials, MS (LC/MS): 389.2
IM+H]"

Exampie 33

6-Cyclopropylmethoxy-5-pyrrolidin-1-yvi-pyridine-2-carboxylic acid [1-methyl-1-(5-
methyl-11,2,4loxadiazol-3-yD-ethyl]-amide

a) fert-Butyl 2-cyanopropan-2-ylcarbamate

To a solution of tert-butyl 1-amino-2-methyl-1-oxopropan-2-ylcarbamate (Example 12 a,
12.5 ¢) and triethylamine (CAN 121-44-8, 29 g) in methylene chloride (150 mL) was
added trifluoroacetic acid anhydride (CAN 407-25-0, 27.2 ¢) dropwise at 0°C. The
resulting mixture was allowed to warm to room temperature and stirred for 4 h. After that
the mixture was washed with water, 5 N citric acid and brine, the organic phase was dried
over anhydrous sodium sulfate and concentrated to give the title compound (11 g, 97%) as
a vellow solid; MS: m/e = 207.1 [M+Na]".

b) (Z)-tert-Butyl I-amino- I-(hydroxyimino)-2-methylpropan-2-ylcarbamate

Potassium carbonate (3.64 g) was dissolved in water {12 mL) and hydroxylammonium
chloride (CAN: 5470-11-1, 1.7 g, mmol) was added. A solution of zert-butyl 2-
cyanopropan-2-ylearbamate (4.84 g, 26 mmol) m cthano! (42 mL) was added and the

resulting reaction mixture was stirred for 18 h at ambicnt temperature. The solvent was
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removed under reduced pressure and the residuc was diluted with ethyl acetate (20 mL).
The mixture was filtered and the filtrate was concentrated to yield the crude product (5 g,
87.6%) as yellow solid. MS: m/e = 218.2 [M+H]".

¢y tert-Butyl 2-(5-methyl-1,2,4-oxadiazol-3-yhpropan-2-ylcarbamate

e
%OIN7<LN

To a solution of acetic acid (1.8 gy m DMF (50 mL) was added N, N'-carbonyldiimidazole
(CAN 530-62-1, 4.865 g, mmol). The solution was stirred at ambient temperature for 0.5
h. (Z)-tert-butyl [-amino-1-(hydroxyimino)-2-methylpropan-2-ylcarbamate (6.07 g) was
added and the reaction mixture was stirred at 120°C for 10 h. Removal of the solvent
under reduced pressurc left a yellow o1l which was purified by column chromatography

(silica gel 120 g, cluting with 30% cthyl acetate m petroleum ether) to give the title

dy a,0,5-Trimethyl-1,2,4-oxadiazole-3-methanamine

N-O
H, E\i7 gj\ N%

tert-Butyl-2-(5-methyl-1,2,4-oxadiazol-3-ylpropan-2-ylcarbamate (5.38 g) was dissolved
in in cthyl acetate (30 mL) saturated with hydrochloride and stivred at room temperatuce
for 1 h. Then water (50 mL) was added. The aqueous phase was washed with cthyl acetate
(2 x 30 mL) and the pH adjusted with 1 M sodium hydroxide solution to 9~10. The
solution was extracted with cthyl acetate (2 x 30 mL). The combined extracts were washed
with brine and dried over anhydrous sodium sulfate. Removal of the solvent under reduced

pressure left the title compound (1.7 g, 54%) as colorless oil; MS: m/e 142.2 [M+H] "

¢} 6-Cyclopropylmethoxy-5-pyrrolidin- I -yl-pyridine-2-carboxylic acid [ 1-methyl-1-(5-
methyl-[1,2,4Joxadiazol-3-yl)-ethyl]-amide

Q
Ao @ )LQ\A{,N\O
S
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid (Example 14 a) and
o, e, 5-trimethyl-1,2 4-oxadiazole-3-methanamine (CAN 1153831-97-0) as starting
materials, MS (LC/MS):386.2 [M+H]'".

Example 34

6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-vl)-pyridine-Z-carboxylic acid {1-
methyl-1-thiazol-2-yl-ethyl)-amide

The title compound was synthesized in analogy to Example 1, using 6~
cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid (Example 9 1)
and o,0-dimethyl-2-thiazolemethanamine (CAN 1082393-38-1) as starting materials, M8
(LC/MS): 402.1 [M+H]'.

Example 35

6-Cyclopropylmethoxy-5-pyrrefidin-i-yl-pyridine-2-carboxylic acid (1,1-dimethyl-3-
maorpholin-4-yl-propyl)-amide

a) 3-(rert-Butoxycarbonylamino)-3-methylbutanoic acid
0 O
Y4
P o \El{f&\/lk oM

3-Amino-3-methylbutanoic acid (CAN 625-05-8, 2.0 g, 17 mmol) was combined with
dioxane (60 mL) to give a colorless suspension. T N sedium hydroxide solution (17.0 mi.,
17.0 mmol) was added dropwise at 6°C within 10 min. Di-fert-butyldicarbonate (4.8 g,
22.2 mmoly was added in three portions. The reaction was stirred for 30 min to give a
colorless suspension. Then dioxane (30 mL) was added (using less solvent resulted in a
thick suspension) and the mixture was stirred for 17 hours at ambient temperature. The
reaction mixture was concentrated in vacuo to a volume of 50 mL and poured into 200 mL
water. Then the mixture was washed with cthyl acetate (3 x 80 ml). The aqucous layers

were combined, 2 N HCl was added and after adjusting the pH to 2 the mixture was
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extracted with ethyl acetate (3 x 60 mL). The organic layers were combined, dried over

sodium sulfate and concentrated in vacuo to give product (2.7 g, 72.9%).

b) tert-Butyl 2-methyl-4-morpholino-4-oxobutan-2-ylcarbamate
e} Q
NSNS W
Lo

3-(tert-Butoxycarbonylamino)-3-methylbutanoic acid (2.7 g, 12.4 mmol), HBTU (CAN
94790-37-1, 6.1 g, 16.1 mmol) and tricthylamine (CAN 121-44-8, 2.5 g, 24 .8 mmol) was
added to a solution of morpholine (CAN 110-91-8, 2.2 g, 24.8 mmol) in methylene
chloride (50 mL). The mixturc was stirred overnight at room temperature. Aqueous
hydrochloride (1 N, 50 mL) was added, and the mixture extracted with methylenc chloride.
The organic extracts were washed with saturated aqueous sodium bicarbonate and brine,
dried over anhydrous sodium sulfate, concentrated, and purificd by column
chromatography (silica gel, 50 g, eluting with 30% ethyl acctate in petroleum cther) to
give the product (2.1 g, 59%); MS (EI): m/e 287.1 [M+H]".

¢} 3-Amino-3-methyl-I-morphohnobutan-I-one hydrochloride

o)
HZNU l\g/\
0

ClH

fert-Butyl 2-methyl-4-morpholino-4-oxobutan-2-yicarbamate (0.5 g, 1.7 mmol) was
dissolved in a saturated solution of hydrogen chloride in ethyl acetate (20 mL). The
mixture was stirred for 3 h. The solvent was removed by reduced pressure to give crude
product (0.55 g).

d) 1,1-Dimethyl-3-morpholin-4-yl-propylamine
y I

\/

HNT TN
0O

3-Amino-3-methyl-1-morpholmobutan-1-one (0.55 g, 2.96 mmel) and borane in THF (1
M, 6 mL, 6 mmol) were rmixed together. The mixture was stirred at room tempcerature
avernight, another portion borane in THF (6 mL) was added and the mixture stirred for
another day. Methanol (5 mL) was added and the solvent was removed in vacuo. Water
(20 mL) was added and the mixture was extracted with ethyl acetate (3 x 20 mL). The LC-
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MS showed still product in the water phase which was now extracted with methylene

chloride (2 x 20 mL). The organic phases were combined, dried over anhydrous sodium
sulfate and the solvent was removed in vacuo to give the crude product (0.09 g); MS (ED):
m/e = 173.2 [M+H]".

¢} 6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid (1,1-dimethyl-3-

morpholin-4-yl-propyl)-amide

Rihine

-

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-pyrrolidin-l-yl-pyridine-2-carboxylic acid (Exaraple 14 a) and 1,1-
dimethyl-3-morpholin-4-yl-propylamine as starting materials, MS(ET): 417.2 [M+H]".

Example 36

&-Cyclopropyimethoxy-5-methyl-pyridine-2-carboxylic acid (L-methyl-1-
methylcarbamoyl-ethyl}-amide

a) 5-Methyl-2-pyridinecarbonitrile

A solution of 2-fluoro-S-methylpyridine (CAN: 2369-19-9, 10 g, 90 mmol) and sodium
cyanide (8.8 g, 180 mmol) in DMSO (15 mL) was heated to150°C for 48 h. Then water
was added, the resulting mixture was extracted with ethyl acetate (3 x 50 mL) and the
combincd extracts were washed with sodium hypochlorite solution and brine, dricd over
anhydrous sodium sulfate and evaporated. The residue was purified by column
chromatography (silica gel, 40 g, 10% cthyl acetate in petroleum cther) to yield the title
compound (3.2 g, 27 mmol, 30.1%) as yellow solid; MS (EI): m/e = 119.1 [M+H]".

b) 5-Methyl-1-oxy-pyridine-2-carbonitrile
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m-CPBA (CAN 937-14-4, 0.58 g, 3.4 mmol) was added in batches to a solution of 5-
nmcthyl-2-pyridinecarbonitrile (3 g, 25 mmol) in methylene chloride (60 mL) at room
temperature and the reaction mixture was heated to 60°C overnight. Then the reaction
mixture was washed with sodium thiosulphate solution (3 x 50 mL) and brine (3 x 50 mL}),
dried over anhydrous sodium sulfate and evaporated. The residue was purified by column
chromatography (silica gel, 35 g, 50% cthyl acetate in petroleum ether) to yield the title
compound (2.6 g, 19 mmol, 77.6 %) as yellow solid; MS (EI): m/e =135.1 [M+H]".

¢} 6-Chloro-5-methylpicolinonitrile

=N
Cl ’N,\//
P

5-Methyl-1-oxy-pyridine-2-carbonitrile (2.6 g, 19 mmol) was added in batches to
phosphorus oxychloride (CAN 10025-87-3, 20 mL) at 0°C. The reaction mixture was
heated to 90°C for 2 h. The volatiles were then removed and the remaining residuc was
neutralized with a saturated solution of sodium bicarbonate. This mixture was extracted
with ethyl acetate (3 x 30 mL} and the combined extracts were dried over anhydrous
sodium sulfate and evaporated. The residue was purified by column chromatography
(silica gel, 30 g, 10% ethyl acetate in petroleum ether) to yield the title compound (1.6 g,
10 mmol, 54.1%) as yellow solid; MS (EI): m/c = 153.1 [M+H]".

dy 6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid
[..\\ i
N
oMo

=
Sodium hydride (CAN 7646-69-7, 1.24 g, 37 mmol) was added in batches to a solution of
cyclopropanemethanol (CAN 2516-33-8, 20 mL) and the reaction mixture was reacted for
30 min at ambient temperature. Then 6-chloro-5-methylpicolinonitrile (1.1 g, 7.2 mmol}
was added fo the above reaction mixture. The reaction mixture was heated to 100°C
overnight, quenched with water and evaporated. The residue was dissolved in water,
extracted with ethyl acetate (50 mL). The pH of the aqueous layer was adjusted to 2 by
addition of 1 N hydrochloric acid and the resulting mixture was extracted with ethyl

acetate (3 x 50 mL). The combined organic extracts were washed with water and brine,

dried over anhydrous sodium sulfate and evaporated. The residue was purified by column
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chromatography (silica gel, 25 g, 50% ethyl acetate in Petroleum ether) to yield the title
compound (1 g, 5 mmol, 67%) as yellow solid; MS (E): m/e = 208.1 [M-+H]".

e) 6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid (1-methyl-1-

methylcarbamoyl-cthyl)-amide

e o
| H
SN ©

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid and 2-amino-N,2-dimethyl-
propanamide (CAN 106914-07-2) as starting materials, MS (ED): m/e = 318.1 [M+H] .

Example 37
6-(Tetrabydro-pyran-4-yh-pyridine-2-carboxylic acid piperidin-1-ylamide

a) 6-(3,6-Dihydro-2H-pyran-4-yl)-pyridine-2-carboxylic acid

Under an atmosphere of nitrogen, a solution of 6-bromo-pyridine-2-carboxylic acid

(CAN: 21190-87-4, 1 g, 4.9 mmol), 2-(3,6-dihydro-2H-pyran-4-y1)-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane (Example 9-d, 1.1 g, 5.4 mmol), 1,1
bis{(diphenylphosphinojferrocene-palladium(Il)dichloride methylene chloride complex
(CAN 95464-05-4, 0.08 g, 0.1 mmol) and potassium carbonate (1.37 g, 10 mmol) in water
(50 ml.) was stirred for 24 h at 100°C. The reaction mixture was extracted with ethyl
acetate (50 mL), the pH of the aqueous layer was adjusted to 2 by addition of TN
hydrochloric acid and the resulting mixture was extracted with cthyl acetate (3 x 50 mL).
The combined organic cxtracts were washed with brine (6 x 50 mL), dried over
anhydrous sodium sulfate and evaporated. The residuc was purified by prep-HPLC to yicld
the title compound (0.3 g, 1.5 mmol, 29.5%) as white solid; MS (El): m/e = 206.1 [M+H]".

b) 6-(Tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid
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o Q

iN\ OH
P

The title compound was synthesized in analogy to Example 7 b, using 6-(3,6-dihydro-2H-
pyran-4-yh)-pyridine-2-carboxylic acid and 10% Pd/C as starting materials, MS (EI): m/e
208.1 [M+HT".

¢} 6-(Tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid piperidin-1-ylamide

The title compound was synthesized in analogy to Example 1, using 6-(tctrahydro-pyran-
4-yh-pyridine-2-carboxylic acid and 1-piperidinamine (CAN 2213~43-6) as starting
materials, MS (LC/MS): 2902 [M-+H]".

Example 38

6-(3-Chloro-phenyl}-pyridine-Z-carboxylic acid [{5)-2-cyclopropyl-1-(5-methyl-
i,2,4ioxadiazol-3-yi)-ethyl]-amide

a) (S)-tert-Butyl I-amino-3-cyclopropyl-1-oxopropan-2-ylcarbamate

O
/¥O/B\ NH,
H O

A mixture of (8)-2-(tert-butoxycarbonylamine)-3-cyclopropylpropanoic acid (CAN
89483-06-7, 10 g, 44 mmol), di-fert-butyl dicarbonate (CAN:24424-99-5, 14.28 g, 66
mmol) and pyridine (2.4 mL) in acetonitrile (200 mL) was stirred at room temperature for
20 min. Ammonia (10 mL) was added dropwise for 20 min. The resulting reaction mixture
was stirred for 4 h. During removal of most of the solvent under reduced pressure the
product precipitated and the solid was filtered off and washed with acetonitrile (20 mL).
The solid was dried under reduced pressure to give the title compound (7.73 g, 78%) as
white solid; MS (EI): m/e 251.2 [M+Na]".

b) (8)-tert-Butyl 1-cyano-2-cyclopropylethylcarbamate
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To a solution of (S)-tert-butyl 1-amino-3-cyclopropyl-1-oxopropan-2-ylcarbamate (3.7 g,
16 mmol) and triethylamine (6.55 g, 65 mmol) in methylene chloride (50 mL) was added
trifluoroacctic acid anhydride (6.81 g, 32 mmol) dropwise at 0°C. The resulting mixture
was allowed to warm to room temperature and stirred for 4 h. The mixture was washed
with water (150 mL), citric acid (150 mL, 5 M) and brine (150 mL). The organic phase
was dricd over anhydrous sodium sulfate and concentrated to give product (3.31 g, 97%)
as a yellow solid; MS (ED: m/e 233.1 [M+Na]".

¢) (8, Z)-tert-Butyl 1-amino-3-cyclopropyl-1-(hydroxyimino)propan-2-ylcarbamate

I
N“OH

Potassium carbonate (2.18 g, 16 mmol) was dissolved in water (8 mL) and hydroxylamine
hydrochloride (1.1 g, 16 mmol) was added. A solution of (8)-rert-butyl 1-cyano-2-
cyclopropylethylcarbamate (3.31 g, 16 mmol) in cthanol (24 mL) was added thereto and
the resulting reaction mixture was stirred for 72 h. After evaporation of solvents, the
residue was dissolved with ethyl acetate (20 ml.) and then filtered. The filtrate was
concentrated to yield crude product as yellow solid (3.61 g, 94%); MS (EI): m/e 244.2
IMHHT

d) (5)-fert-Butyl 2-cyclopropyl-1-(5S-methyl-1,2,4-oxadiazol-3-yethylcarbamate

A
X
o N Y-

N-0

To a solution of acetic acid (0.224 g, 4 mmol) in DMF (5 mL) was added N,N'-
carbonyldiimidazole (0.6 g, 4 mmol) and the mixture was stirred for 0.5 h at room
temaperature. (S,Z)-rert-butyl 1-amino-3-~cyclopropyl-1-(hydroxyiminoypropan-2-
ylcarbamate (0.84 g, 3 mmol) was added and the mixture was heated to 120°C and stirred

for 4 h. After evaporation of solvents, the residue was purified by column chromatography
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(silica gel, 20 g, eluting with 10% ethy! acetate in petrolevm ether) to give the title
compound (0.5 g; 54%) as yellow solid; MS (EI): m/e 290.1 [M4Na]".

¢) (8)-2-Cyclopropyl-1-(5-methyl-[1,2,4Joxadiazol-3-y])-ethylamine

N
N\O/#w

A solution of (S)-tert-butyl 2-cyclopropyl-1-(5-methyl-1,2,4-0xadiazol-3-
yhethylcarbamate (0.5 g, 2 mmol) in sat. hydrochloric acid (10 mL) was stirred at room
temperature for 1 h. Then water (20 mL) was added. The water phase was washed with
ethyl acetate (2 x 20 mL) and adjusted with 2 M sodium hydroxide solution to pH = 9~10.
1t was then extracted with ethyl acctate (2 x 20 mb). The organic layer was washed with
brine (20 mL), dried over anhydrous sodium suifate and concentrated to give crude
product as a white solid (0.25 g, 80%); MS (El): m/c 168.2 [M+H] "

) 6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-(5-methyl-
1,2,4joxadiazol-3-yh-ethyl}-amide

Chiral

The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and (S)-2-cyclopropyl-1-(5-methyl-
[1,2,4Joxadiazol-3-yl)-ethylamine as starting materials, MS (E1): /e 383.1 [M+H]".

Example 39

{(5-Cyclopentyl-6-cyclopropylmethoxy-pyridin-2-yh-(1,1-dioxidotetrahydro-2H-
thispyran-4-yi)-methanone

a) 5-Cyclopentenyl-6-(cyclopropylmethoxy)-pyridine-2-carboxylic acid
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The mixture of 5-bromo-6-(cyclopropylmethoxy)-pyridine-2-carboxylic acid (Example 9
d, 1.0 g, 4 mmol), 2-cyclopentenyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolanc (CAN 287944-
10-9, 0.86 g, 4 mmol), 1,1-bis(diphenylphosphino))ferrocene-palladium(Iydichloride
methylene chloride complex (CAN 95464-05-4, 150 mg 0.18 mmol) and aqucous sodium
carbonate sofution (2N, 16 mL) was added to DMF (10 ml). The mixture was heated to
100°C overmight; then the solution was dilated with water {15 mU), extracted with ethyl
acetate (30 mL), the water layer was adjusted to pH = 3.0 by hydrochloric acid (3N) and
extracted with ethyl acetate (2 x 50 mL). The combined organic layers were washed with
water (2 x 100 mL}) and brine (80 ml.) and evaporated to dryness. The residue was purified
by column chromatography (silica gel, § g, cluting with 15% ethyl acetate in petroleum
cther) to obtain the product (0.85 g, 89%) as a white solid; MS (LC/MS): 260.1 [M+H]".

b) 5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid

The mixture of S-cyclopentenyl-6-{cyclopropylmethoxy)-pyridine-2-carboxylic acid (0.95
g, 4 mmol), PA/C (10%w/w, 0.2 g) in 30 mL of ethano! in a hydrogen atmospherc was
stirred for 4 h at room temperature. The mixturc was filtered and the filtrate was
evaporated to dryness to obtain the product (0.76 g, 79%) as white solid. The product was
directly used for the next step; MS (LC/MS): 262.1 [M+HT.

¢) (5-Cyclopentyl-6-cyclopropylmethoxy-pyridin-2-yl)-(1,1-dioxidotetrahydro-2H-
thiopyran-4-yl)-methanone

O

A/O N%)J\N
) (},
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The title compound was synthesized in analogy to Example 1, using 5-cyclopentyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid and 1,1-dioxide-thiomorpholine (CAN
39093-93-1) as starting materials, MS (LC/MS): 379.2 [M+H]".

Example 48

5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-
methyicarbamoyl-ethyl)-amide

N %\Aﬁ\

/

The title compound was synthesized in analogy to Example 1, using 5-cyclopentyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 39 b) and 2-amino-N,2-
dimethyl-propanamide (CAN 1066914-07-2) as starting materials, MS (LC/MS): 360.2
IM+H].

Example 41

6-(3-Chloro-phenyly-pyridine-2-carboxylic acid {1-methyl-1-(5-methy}-
I1,2,4joxadiazoi-3-yD-ethyl]-amide

The title compound was synthesized in analogy to Example 1, using 6~(3-chlorophenyl)-2~
pyridinecarboxylic acid (CAN 863704-38-5) and «o,a,5-trimethyl-1,2,4-oxadiazole-3-
methanamine (Example 33 d, CAN 1153831-97-0) as starting materials, MS (LC/MS):
357.1 [M+H]".

Example 42
5-Cyelopropyl-o-cyclopropylmethoxy-pyridine-2-carboxylic acid piperidin-i~ylamide

a) 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid
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A mixture of 5-bromo-6-{cyclopropylmethoxy)-pyridine-2-carboxylic acid (Example 9 d,
1.5 g, 5.5 mmol), cyclopropylboronic acid (CAN 411235-57-9, 0.57 g, 7 mmol), palladium
diacetate (CAN 3375-31-3, 62 mg, 0.28 mmol), tricyclohexylphosphine (CAN 2622-14-2,
154 mg, 0.1 mmol) and potassium phosphate (4.1 g, 19 mmol) in toluenc/water (20/1v/v,
30 mL) was heated to 100°C overnight. After that the mixture was evaporated to dryness,
dissolved in 30 mL of water, extracted with cthyl acetate (30 mL) and the organic layer
was dropped. The water layer was adjusted to pH = 3 and extracted with ethyl acetate (2 x
30 mL), this organic layer was washed with water (30 mL) and brise (30 ml), dried over
anhydrous sodium sulfate then cvaporated to dryness. The residue was purified by column
chromatography (silica gel, 10 g, cluting with 15% cthy! acetate in petroleum ether) to
obtain the title compound (0.96 g, 75%) as white solid; MS (LC/MS): 234.1 [M+H]".

b) 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid piperidin-1-ylamide

o)
A\\/o Ny N
| H
_

The title compound was synthesized i analogy to Example 1, using 5-cyclopropyl-6-
cyclopropyimethoxy-pyridine-2-carboxylic acid and 1-piperidinamine (CAN 2213-43-6)
as starting materials, MS (LC/MS): 316.2 [M+H]".

Example 43

5-Cyclopropyi-6-cyclopropyimethoxy-pyridine-2-carboxylic acid (I-methyk-1-
methylcarbamoyl-ethyl)-amide

Z\/Olj)iu%ﬁ\
vV
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and 2-amino-N,2~-
dimethyl-propanamide (CAN 106914-07-2) as starting materials, MS (LC/MS): 332.2
[M+H]".

Example 44

5-Cyelopropyi-6-cyclopropyimethoxy-pyridine-Z-carboxylic acid (I-methyl-1-thiazol-
2-yl-ethyl-amide

The title cormpound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and g,a-dimethyl-2-
thiazolemethanamine (CAN 1082393-38-1} as starting materials, MS (LC/MS): 358.1
[M+H]".

Example 45

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [{-methyk1-(5-
methyi-{1,2,4]oxadiazel-3-yD-ethyl]-amide

O
A/o Nax \N)%N\
P Rba

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and e,0,5-trimethyl-1,2,4-
oxadiazole-3-methanamine (CAN 1153831-97-0) as starting materials, MS (LC/MS):
357.1 [M+HT.

Example 46

6-(4-Chioro-phenyl)-pyridine-2-carboxylic acid piperidin-1-ylamide
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The title compound was synthesized in analogy to Example 1, using 6-(4-chlorophenyi}-2-
pyridinecarboxylic acid (CAN 135432-77-8) and 1-piperidinamine (CAN 2213-43-6) as
starting materials, MS (EI): m/e = 316.1 [M+H] "

Example 47

6-Cyclopropylmethoxy-S-methyl-pyridine-2-carboxylic acid piperidin-i-ylamide

RS at

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid (Example 36 d) and 1-
piperidinamine (CAN 2213-43-6) as starting matcrials, MS (EI): m/e 290.2 [M+H]".

Example 48

{6-(3-Chilors-phenyl)-5-cyclopropyl-pyridin-2-yI}-(1,1-dioxidotetrahydro-2H-
thiepyran-4-yh-methanone

a) 5-Cyclopropyl-pyridine-2-carboxylic acid methyl ester

O
|

e

<

5-Bromo-pyridine-2-carboxylic acid methyl ester (CAN 29682-15-3, 2.16 g, 0.01 mol),
cyclopropylboronic acid (CAN 411235-57-9, 0.9 g, 6.01 mol),
tris(dibenzylideneacetone)dipalladium (CAN 52409-22-0, 0.2 g), 9,9-dimethyl-4,5-
bis(diphenyiphosphino)xanthene (CAN 161265-03-8, 0.3 g) and cesium carbonate (CAN
534-17-8,3.3 g, 0.01 mol) was added into 1.4-dioxane (40 mL). The mixture was stirred
for 12 h at 110°C under nitrogen atmosphere. Subsequently, the mixture was filtered and

concentrated. The residue was poured into water (20 mL) and extracted with cthyl acctate
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(3 x 20 mL). The combined organic layers were dried over anhydrous sodium sulfate and
concentrated to give crude product. The crude product was purified by a flash column
chromatography (silica gel, 50 g, eluting with 20% ethyl acetate in petroleum cther) to
give product (0.8 g, 45%); MS (EI): m/c 178.1 [M+H]".

b) 5-Cyclopropyl-1-oxy-pyridine-2-carboxylic acid methyl ester

<|3‘ O
| N\ /U\Q/
P

v

5-Cyclopropyl-pyridine-2-carboxylic acid methyl cster (0.8 g, 5 mmol) and m-CPBA
(CAN 937-14-4, 1.2 g, 7 mmol) was added mnto methylenc chloride (15 ml). The mixture
was stirred for 6 hours at 60°C. Subsequently the mixture was concentrated to the crude
product. The crude product was purified by a flash column chromatography (silica gel, 20
g, cluting with ethyl acetate) to give product (0.3 g, 34%); MS (EI): /e 194.1 [M-+H]",

¢) 6-Bromo-5-cyclopropyl-pyridine-2-carboxylic acid methyl ester

O
Br

-

5-Cyclopropyl-1-oxy-pyridine-2-carboxylic acid methyl ester (0.3 g, 2 mmol) was added

N
O

mnto phosphorus oxybromide (CAN 7789-59-5, 5 g, 17 mmol). The mixture was stirred for
2 h at 80°C. Subsequently, the reaction solution was poured into water (30 mlL) and
extracted with ethyl acetate (3 x 10 ml.). The combined organic layer was dried over
anhydrous sodium sulfate and concentrated to give crude product. The crude product was
purified by a flash column chromatography (silica gel, 10 g, 20%, cthyl acetate in
petroleum ether) to give product (0.1 g, 25%); MS: (EI) m/e 256.0 [M+H]".

d) 6-(3-Chloro-phenyl)-5-cyclopropyl-pyridine-2-carboxylic acid methyl ester



10

15

20

WO 2012/368350 PCT/RP2O12/660735
- 112 ~

Cl

O

L~

N
T °
o

6-Bromo-5-cyclopropyl-pyridine-2-carboxylic acid methyl ester (0.1 g, 0.4 mmol), 3~
chlorophenyliboronic acid (CAN 63503-60-6, 0.08 g, 0.5 mmol), 1,1
bis(diphenylphosphino)-ferrocene-palladium(lf}dichloride methylene chloride adduct
(CAN 95464-05-4, 50 mg) and cestum carbonate (CAN 534-17-8, 0.2 g, 0.6 mmol) was
added into 1,4-dioxane (10 mi} under nitrogen atmosphere. The mixture was stirred for 12
h at 110°C. Subsequently, the mixture was concentrated to give crude product. The crude
product was purified by a flash column chromatography (silica gel, 5 g, 20% cthyl acctate
in petrolewm ether) to give product (80 mg, 71%); MS: (EI) m/e 288.1 [M-+H]".

¢) 6-(3-Chloro-phenyl)-5-cyclopropyl-pyridine-2-carboxylic acid

6-(3-Chloro-phenyi)-5-cyclopropyl-pyridine-2-carboxylic acid methyl ester (80 mg, 0.28
mmol) and sodium hydroxide (CAN 1310-73-2, 30 mg,) was added into water (10 mL).
The mixture was stirred for 2 h at ambient tomperature. Subsequently the pH was adjusted
to 3 with M hydrochloric acid, the mixture extracted with ethyl acetate (3 x 10 mL), the
organic phases werc combined, dried over anhydrous sodium sulfate and concentrated to
give product (60 mg, 78%); MS (E1): m/e 274.1 [M+H]".

) [6~(3~Chloro~phenyl)-5-cyclopropyl-pyridin-2-yl]-(1,1-dioxidotetrahydro-2H-thiopyran-
4-yl)-methanone
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The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
S-cyclopropyl-pyridine-2-carboxylic acid and 1,1-dioxide-thiomorpholine (CAN 39093-
93-1) as starting materials, MS (LC/MS): m/e 391.0 [M+H]".

Example 49

6-(3-Chloro-phenyl)-S-methyl-pyridine-Z-carboxylic acid (I-methyl-i-oxazol-2-yl-
ethyl)-amide

ay S-Methyl-pyridine-2-carbonitrile

e

L

2-Fluoro-5-methylpyridine (CAN 2369-19-9, 50 g, 90 mmol) and sodium cyanide {(CAN
143-33-9, 70 g, 1.43 mol) were dissolved in DMSO (200 mL), the mixturc was stirred for
3 days at 150°C. The mixture was cooled to room temperature, ice water (200 mL) was
added and the product was obtained as red solid (26.5 g, 50%) by filtration and drying; MS
(ED: m/e 119.1 [M+H]",

by 5-Methyl-1-oxy-pyridine-2-carbonitrile

?,
N
o
>

Hydrogen peroxide (CAN 7722-84-1, 30%, 30 mL) was added to a solution of 5-methyl-
pyridine-2-carbomitrile (3.0 g, 25 mmol) in acetic acid (30 mL) and the mixturc was stirred
at 60°C overnight. The solvent was removed by reduced pressure to give the crude product
(3.0 g, 88%); MS (EN): m/e 135.1[M+H]".

¢} 6-Bromo-S-methyl-pyridine-2-carbonitrile

l 7

5-Methyl-1-oxy-pyridine-2-carbonitrile (example 36 b, 1.5 g, 11 mmol) and phosphorus
oxide tribromide (CAN 7789-59-5, 10 g) were mixed together. The mixture was stirred for
1 hat 100°C. Ice water was added, and the mixture extracted with ethyl acetate (10 mL).
The organic phase was dried over anhydrous sodium sulfate and concentrated to give the
crude product (1.0 g, 41.6%); MS (El): m/e 197.0 [M+H]".
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d) 6-Bromo-5-methyl-pyridine-2-carboxylic acid

O

Br | N\ OH

=

6-Bromo-S-methyl-pyridine-2-carbonitrile (1.0 g, 5.0 mmol) was added to a solution of
sodium hydroxide (0.3 g, 7 mmol) in water (20 mL), the mixture was stirred at 120°C

5 overnight. Subsequently, the mixture was adjusted to pH = 3 and extracted with ethyl
acctate (2 x 15 mL). The organic extracts were washed with brine, dried over anhydrous
sodium sulfate and concentrated to give the product (0.7 g, 63.8%); MS (EI): m/c 216.0
[M+HT'.

e) 6-(3-Chloro-phenyl)-5-methyl-pyridine-2-carboxylic acid

Cl

10

3-Chlerophenylboronic acid (CAN 63503-60-6, 0.61 g, 3.9 mmol), 1,1-bis(diphenyl-
phosphino)ferrocene-palladium(il)dichloride methylenc chloride complex (CAN 95464-
05-4, 53 mg, 0.065 mmol) and potassium carbonate (CAN 584-08-7, 0.54 g, 3.9 mmol)
was added to a solution of 6-bromo-5-methyl-pyridine-2-carboxylic acid (0.7 g, 3.2 mmol)

15 i water { 30 mL). The mixture was stirred at 106°C overnight. The reaction mixture was
adjusted to pH = 3 and the mixture was extracted with ethyl acetate (3 x 20 mL). The
organic layers were combined, dried over anhydrous sodium sulfate and concentrated in
vacuo to give product (0.55 g, 56.9%); MS (E1): m/e 248.1 [M+H]".

f) 6-(3-Chloro-phenyl)-5-methyl-pyridine-2-carboxylic acid (1-methyl-1-oxazol-2-yl-
20 cthyl)-amide

Ci

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
S-methyl-pyridine-2-carboxylic acid and o,o-dimethyl-2-oxazolemethanamine (CAN
1211519-76-4) as starting materials, MS (ED):356.1 (M+H)".
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6-(3-Chloro-phenyl)-5-methyl-pyridine-2-carboxylic acid (I-methyl-1-thiazol-2-y1-
ethyl)-amide

Ci

The title compound was synthesized m analogy to Example 1, using 6-(3-chloro-phenyt)-
5-methyl-pyridine-2-carboxylic acid (Example 49 e} and o,o~-dimethyl-2-
thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (EI): 372.0 [M+H]".

Example 51

6-(3-Chloro-phenyl}-5-methyl-pyridine-2-carboxylic acid [I-methyl-1-{5-methyl-
i1,2,d4joxadiavol-3-vi)-ethyi]-amide

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
5-methyl-pyridine-2-carboxylic acid (Example 49 ¢) and o,¢,5-trimethyl-1,2,4-oxadiazole-
3-methanamine (CAN 1153831-97-0) as starting materials, MS (EI): 371.1 [M+H]".

Exampie 52

6-(3-Chloro-phenyl}-5-methyl-pyridine-2-carboxylic acid piperidin-1-yl-amide

Gl

O
A
| j H
N

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
S-methyl-pyridine-2-carboxylic acid (Example 49 ¢) and I-piperidinamine (CAN 2213-43-
6) as starting materials, MS (EI): 330.1 [M+H]".
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Example 53

5-Cyclopentyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid [{S)-Z-cyclopropyi-1-
(5-methy}-[1,2,4]oxadiazol-3-yl)-ethyl|-amide

Z& OL gjx Chiral

5 The title compound was synthcsized in analogy to Example 1, using S-cyclopentyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 39 b) and (S)-2-cyclopropyl-1-
(5-methyl-|1,2,4]Joxadiazol-3~y])-cthylamine (Example 38 ¢) as starting materials, MS
(LC/MS): 411.2 [M+H]".

Example 54

10 5-Cyclopentyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid [1-methyl-1-(5-
methyl-{1,2,4lexadiazel-3-y)-ethyij-amide

0]
ZA\\/O\[i’\“~j/“\N/K/N
| Ho Y
e T

The title compound was synthesized in analogy to Example 1, using 5-cyclopentyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 39 b) and o,a,5-trimethyl-1,2,4-

15 oxadiazole-3-methanamine (CAN 1153831-97-0, Example 33 d) as starting materials, MS
(LC/MS); 385.2 [M+H]".

Example 55

5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-thiazol-
2-ylethyl-amide



i

WO 2012/168350 PCT/EP2012/060785

- 117 -

The title compound was synthesized in analogy to Example 1, using 5-cyclopentyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 39 b) and o,0-dimethy!-2-
thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (LC/MS): 386.1
[MA+H]"

Example 56

6-(3-Chloro-phenyl)-pyridine-2-carboxylic acid ((8)-3-methyi-1-thiazel-2-yi-butyly-
amide

a) (8)-2-{tert-Butoxycarbonylamino)-4-methylpentangic acid

|

X
)VO N OH
H

O

To a mixturc of L-leucine (CAN: 61-90-5, 8 g, 0.061 mmol) in 1,4-dioxane (200 mL) was
added aqueous sodium hydroxide solution (1IN, 8.5 mL) and di-rert-butyl dicarbonate
(17.5 g, 80 mmol), and the mixture was stirred overnight. After evaporation of solvents,
the residuc was diluted with water (50 mL) and washed with ethyl acetate (2 x 50 mL).
The aqucous phase was adjusted to pH = 2~3 and then extracted with ethyl acetate (3 x 50
mb). The combined organic layer was washed with brine (2 x 50 mL), dricd over
anhydrous sodium sulfate and concentrated to give product (6.75 g, 48%) as a white solid,;
MS (ED): m/e = 232.2 [M+HT",

b) (S)-tert-Butyl 1-amino-4-methyl-1-oxopentan-2-ylcarbamate

O N
Ao Ao
"o

A mixture of (S)-2-(fert-butoxycarbonylamino)-4-methylpentanoic acid (1.8 g), di-reri-
butyl dicarbonate (CAN:24424-99-5, 12 mmol) and pyridine (3 mL) in CH3CN (50 mL)
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was stirred at room temperature for 20 min. Ammonium hydroxide solution (25% - 28%
NH3, 15 mL) was added dropwise during 30 min. The resulting reaction mixture was
stirred overnight. During the removal of solvents, the product precipitated, was collected
by filtration and dried to give the target compound as a white solid (1.55 g, 86%). MS
(ED): m/e = 253.2 [M+Na]".

¢y ({8)-3-Methyl-1-thiocarbamoyl-butyl)-carbamic acid tert-butyl ester

0
Jj\ﬁ ]/Nﬁz

S

|
//K\ 0

A mixture of (S)-tert-butyl 1-amino-4-methyl-1-oxopentan-2-ylcarbamate (1.8 g, 8§ mmol)
and Lawesson's reagent (1.58 g, 4 mmol) in toluene (20 mL) was stirred at 90°C for 2.5 h.
After removal of the solvent under reduced pressure, the residue was purified by column
chromatography (silica gel, 30 g, cthyl acetate/McOH, 20/1) to vield the title compound
(1.38 g, 72%) as yellow solid; MS: m/e 269.2 [M+H] "

d) (S)-0-(2-Methylpropyl)-2-thiazolemethanamine acetate

Chiral

s CH,COOH

H,N rL'it/)

A mixture of ((S)-3~methyl-1-thiocarbamoyl-butyl)-carbamic acid tert-butyl ester (1.38 g,
6 mmol), Z-bromo-1,1-dimethoxyethane (CAN:7252-83-7, 1.14 g, 7 mmol) and p-toluene
sulfonic acid (50 mg) in acetic acid (20 mL) was stirred at 120°C for 4 . After evaporation
of solvents, the residue was diluted with ethyl acetate (20 mL) and water (20 mL). The
aqueous phase was washed with ethyl acetate (3 x 20 mL) and lyophilized to give a brown
solid (0.6 g, 63%); MS: m/e 171.1 [M+H].

¢y 6~(3-Chloro-phenyl)-pyridine-2-carboxylic acid ({S)-3-methyl-1-thiazol-2-yl-but y)-
amide

Chiral
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The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid {CAN 863704-38-5) and (S)-o~(2-methylpropyl)-2-
thiazolemethanamine as starting materials, MS (LC/MS): 386.1 [M+H]".

Example 57

&-Cyclopropybmethoxy-S-methyl-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-(5-
methyl-[1,2,4loxadiazol-3-yi)-ethyl|-amide

Revants

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid {Example 36 d) and {5)-2-
cyclopropyl-1-(5-methyl-[1,2,4]oxadiazol-3-yl)-ethylamine (Example 38 ¢) as starting
materials, MS (E@}: m/c 357.2 [M+H] .

Chiral

Exampie 58

5-Chlore-6-(3-chlore-phenyl)-pyridine-2-carbexylic acid ({-methyl-1-thiazel-2-yl-
ethyl-amide

a) 5-Chloro-1-oxy-pyridine-2-carboxylic acid

(EE O

N
Ji/\ OH
o NF

A mixture of 5-chloro-pyridine-2-carboxylic acid (CAN 86873-60-1, 6.3 g, 0.04 mol) and
m-CPBA (CAN 937-14-4, 20.7 g, 0.12 mol) in methylene chloride (Z00 ml) was stirred
overnight at 40°C. After evaporation of solvents, the crude product was purified by column
chromatography (silica gel, 200 g, petroleum ether/ethyl acetate 4/1 firstly, then methanol/
cthyl acetate 1/1) to give the title compound (6.5 g, 94%) as yellow solid; MS (El): m/e =
174.0 [M+HT".

+
~

b) 6-Bromo-5-chloro-pyridine-2-carboxylic acid
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5-Chloro-1-oxy-pyridine-2-carboxylic acid (3.5 g, 20mmol) was added into phosphorus
oxide tribromide (CAN 7789-59-5, 30 g) at 80°C, stirred for 2 h. The mixture was poured
nto water (100 mL), extracted with cthyl acetate (3 x 50 mL), dricd over anhydrous
sodium sulfate, and solvent removed in vacuo. The crude product was purified by column
chromatography (silica gel, 100 g, eluting with 50% ecthyl acetate in petroleum cther) to
give the title compound (1.12 g, 23%) as grey solid; MS (EI): m/e 236.0 [M+H][".

¢) 5-Chloro-6-(3-chloro-phenyl)-pyridine-2-carbox ylic acid

Under nitrogen atmosphere, 6-bromo-5-chloro-pyridine-2-carboxylic acid (0.38 g, 1.6
mmol), 3-chlorophenylboronic acid (CAN 63503-60-6, 0.33 g, 2.1 mmol), 1,1'-
bis(diphenylphosphino)-ferrocenc-palladium(ll) dichloride methylene chloride complex
(CAN 95464-05-4, 30 mg) and cesium carbonate (CAN 534-17-8, 1.6 g, 4.8 mmol) was
added into DMF (30 mL). The mixture was stirred at 80°C overnight. After evaporation of
solveunts, the crude product was purified by column chromatography (silica gel, 12 g,
petroleum ether/cthyl acetate 4/1 firstly, then methanol/ methylene chloride 1/10) to give
the title compound (0.14 g, 32%) as brown solid; MS (EI): m/e = 268.0 [M+H]".

d) 5-Chloro-6-(3-chloro-phenyl)-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-yl-

Cl
@ O
Cl = N

The title compound was synthesized in analogy to Exaraple 1, using 5-chloro-6-(3-chloro-

ethyl)-amide

pbenyl)-pyridine-2-carboxylic acid and o,o-dimethyl-2-thiazolemethanamine (CAN
1082393-38-1) as starting materials, MS (LC/MS): 392.0 [M+HT".
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Example 59

6-Cyclepropylmethoxy-S-(tetrahydro-pyran-4-yij-pyridine-2-carboxylic acid ((8)-2-
gyclopropyl-i-thiazol-2-yl-ethyl-amide

a) (S)-tert-Butyl 1-amino-3-cyclopropyl-1-thioxopropan-2-ylcarbamate

AL L

A mixture of (8)-zert-butyl 1-amino-3-cyclopropyl-1-oxopropan-2-ylcarbamate (Example
38 a, 6.7 g, 29 mmol) and Lawesson's reagent (CAN 19172-47-5, 6.06 g, 15 mmol) in
toluene (60 mi) was stirred at 90°C for 2.5 h. After removal of the solvent in vacuo, the
residue was purified by column chromatography (silica gel, 100 g, eluting with 5%
methanol in ethyl aceiate) to yield the title compound (5.1 g, 71%) as yellow solid; MS:
m/e =267.1 [M+Na]’

b) (8)-2-Cyclopropyl-1-thiazol-2-yl-ethylamine acetate

CH,COOH

In analogy to the procedure described in Example 56 d, the title compound was obtained as
yellow oil starting from (S)-zert-butyl 1-amino-3-cyclopropyl-1-thioxopropan-2-
ylearbamate (0.75 g, 31%); MS: m/e = 169.1 [M-+H]".

c) 6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid ((S)-2-
cyclopropyl-1-thiazo{-2-yl-ethyl)-amide

Chirat
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The title compound was synthesized in analogy to Example I, using 6-
cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid (Example 9 f)
and (S)-2-cyclopropyl-1-thiazol-2-yl-cthylamine as starting materials, MS (LC/MS): 428.2
IM+HT".

Example 60

6-(3-Chloro-phenyl)-pyridine-2-carbexylic acid ({(8)-2-cyclopropyl-1-thiazol-2-yl-
ethyl)-amide

0
o)
=
g

The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and (S)-2-cyclopropyl-1-thiazol-2-yi-
ethylamine (Example 59 b) as starting materials, MS (LC/MS): 384.1 [M+H]".

Example 61

@Cy»c%oprepyimeﬁmexy~5-(2mumwpyrmiidinu‘i~yi)~p§/ridiﬁ@~2—ca:rimxyﬂier: acid (I-
methyl-i-oxazol-Z-yl-ethyl)-amide

a) 4-Chlorobutanamide

O

CI\‘/\/U\NH

2

A solution of 4~chlorobutanoyl chloride (CAN 4635-59-0, 20 ¢, 140 mmol) in THF (100
mL) was added dropwise to ammonium hydroxide (100 mL) at 0°C and the reaction
mixture was stirred at room temperature overnight. The reaction mixture was poured into
water, extracted with ethyl acetate (3 x 30 mL), the organic layers were combined, washed
with brine (6 x 30 mL), dried over anhydrous sodium sulfate, and concentrated in vacuo to
give the crude product. The crude product was used directly for the next step without
purification. 'H-NMR (d°-DMSO): § 7.32 (s, 1H), 6.78 (s, 1H), 3.66 - 3.62 (m, 2H), 2.38
{(t,/J=7Hz, 1H), 220, J=7Hz, 1H), 1.96 - 1.93 (m, 2H).

b) Pyrrolidin-2-one
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O
¢ NH

A solution of 4-chlorobutanamide (4.4 g, 36 mmol) and potassium fert-butoxide (CAS
865-47-4, 8.1 g, 72 mmol) in THF (50 mL) was stirred for 36 h at room temperature. The
reaction mixture was filtered and the filter cake was washed with ethyl acetate. The
combined filtrates were concentrated to dryness to give the crude product. The crude
product was purified by flash chromatography (sifica gel, 100g, 0% to 50% ethyl acctate in
petroleum ether) to give the desired product (2.7 g) as a colorless oil. "H-NMR (d°-
DMSO): 8 6.64 (s, 1H) 3.38{t, T=6Hz, 2H),2.28 - 2.25 (m, 2H), 2.17 - 2.14 (1, 2H).

¢y 6-Cyclopropylmethoxy-5-(2-oxo-pyrrolidin-1-yl)-pyridine-2-carboxylic acid

Under nitrogen atmosphere, pyrrolidin-2-one (375 mg, 4.4 mmol), dimethylbisdiphenyi-
phosphimoxanthene (CAS 161265-03-8, 127 mg, 2.4 mmol),
tris(dibenzylideneacetone)dipalladium (CAS 51364-51-3, 67 mg, 0.1 mmol) and cesium
carbonate (CAS 534-17-8, 1.8 g, 6 mmol) in 1,4-dioxane (100 mL) were added to a
solution of 5-bromo-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 9 d, 1 g,
4 mmol) and the reaction mixture was stirred overnight at 110°C. The reaction mixture
was concentrated in vacuo, dissolved in water and extracted with ethyl acetate (3 x 30
mL). The aqueous layer was adjusted to pH = 2 with aqueous solution of hydrochloride
(IN), the resulting precipitate was collected by filtration and dried. The crude product was
purificd by column chromatography (silica gel, 20 g, cluting with 30% ethyl acetate in
petroleum ether) to give the desired product (600 mg) as a yellow solid; MS (El): m/e =
277.1 [M+HT.

¢) 6-Cyclopropylmethoxy-5-(2-oxo-pyrrolidin-1-yi)-pyridine-2-carboxylic acid (1-methyl-
1-oxazol-2-yl-ethyl}-amide
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(2-oxo-pyrrolidin-1-yly-pyridine-2-carboxylic acid and o,0-
dimethyl-2-oxazolemecthanamine (CAN 1211519-76-4) as starting materials, MS (EI): m/e
= 3582 [M+HT".

Example 62

&-Cyelopropylmethoxy-5-methybpyridine-2-carboxylic acid (I-methyl-1-thiazoel-2-yl-

The title compound was synthesized in analogy to Example 1, using 6~

ethyl}-amide

cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid (Example 36 d) and o,0-
dimethyl-2-thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (El}: m/e
=332.2 [M+H]".

Example 63

6-Cyclopropybmethoxy-S-pyrrolidin-1-ylk-pyridine-2-carboxyle acid {1-(4,5-dibydro-
oxa£0-2-yh-1~methyl-ethyl]-amide

a) 1-(4,5-Dihydro-oxazol-2-yl)- I-mcthyl-cthylamine

Y
X _ o
HNT Y
N\)

A mixture of benzyl 2-(oxazol-2-yhpropan-2-yicarbamate (Example 8 d, 0.63 g) and
palladium on carbon (10%w/w, 0.06 g) in cthanol (20 mL} was charged with hydrogen
balloon and stirred at room temperature for 2 h. TLC showed the reaction was complete; it
was filtered and concentrated to give the product as yellow 01l {0.1 g, 33%); MS (El): m/e
=129.1 [M+H]".
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b) 6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid [ 1-(4,5-dihydro-
oxazol-2-yl)-1-methyl-ethyl]-amide

The title compound was synthesized in analogy to Example 1, using 6~

L

cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid (Example 14 a) and -
(4,5-dihydro-oxazol-2-yl)-1-methyl-cthylamine as starting materials, MS(EI): m/e = 373.2
[M+H]".

Example 64

§-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid {(8)-3-methyl-1-thiazol-
10 Z-yi-butyiy-amide

Chiral

The title compound was synthesized in analogy to Example 1, using 6-

cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid (Exarple 36 d) and (S)-0-(2-

methylpropyl)-2-thiazolemethanamine (Example 56 d) as starling materials, MS (E1): m/e
15 =360.2 [M+H]"

Example 65

6-Cyclopropylmethoxy-S-methyl-pyridine-2-carboxylic acid ((8)-2-cyclopropyl-1-
thiazol-2-yl-ethyl)-amide

Chiral
O %X
A\ MO\TN%)LSJ\(S)
/J\//] N—
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The title compound was synthesized i analogy to Example 1, using 6-
cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid (Example 36 d) and (5)-2-
cyclopropyl-1-thiazol-2-yl-ethylamine (Example 59 b) as starting materials, MS (LC/MS):
358.2 [M+H]".

Example 66

5-Chioro-6-(3-chisro-phenyl-pyridine-2-carboxylic acid piperidin-T-ylamide

Cl

O
LN/N\\//’

Ci

The title compound was synthesized in analogy to Example 1, using 5-chloro-6-(3-chioro-
phenyl)-pyridine-2-carboxylic acid (Example 58 ¢) and 1-piperidinamine (CAN 2213-43-
6) as starting materials, MS (LC/MS): 350.1 [M+H]".

Example 67

6-(3-Chiore-phenyl)-5-cyclopropyl-pyridine-Z-carboxylic acid (I-methyl-1-

methylcarbamoyvl-ethyi)-amide
9]
N N
AN N l/ ™~
H
L G

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
5-cyclopropyl-pyridine-2-carboxylic acid (Examplc 48 ¢) and 2-amino-N,2-dimethyl-
propanamide (CAN 106914-07-2) as starting materials, MS (EI) m/e: 372.1 [M+H]",

Cl

Example 68

6-Cyclopropylmethoxy-pyridine-2-carboxyiic acid piperidin-i-ylamide
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W

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (CAN 1248077-05-5) and I~
piperidinamine (CAN 2213-43-6) as starting materials, MS (LC/MS): 276.1 (M+H).

Example 69

&-Cyclopropylmethoxy-5-(3,3-difluorc-azetidin-1-yh-pyridine-2-carboxylic acid (1-
methyl-1-thiazok-2-yi-ethyl)-amide

a) 6-Chloro-5-(3,3-diflvoro-azetidin-1-yl)-pyridine-2-carboxylic acid methyl ester

Under a nitrogen atmosphere a mixture of methyl 5-bromo-6-chloro-pyridine-2-carboxylic
acid methyl ester (Example 9 ¢, 2 g, 8 mmol), 3,3-difluorcazetidine hydrochloride (CAN
288315-03-7, 1 g, 8 mmol), tris(dibenzylidencacetone)dipalladivm (CAN 51364-51-3,
0.16 g, 0.16 mmol), (R)-(+)-2,2"-bis(diphenylphosphino)-1,1-binaphthyl (CAN 76189-55-
4,0.19 g, 0.32 mmol) and cesium carbonate (3.9 g, 12 mmol) in toluene (50 mL) was
stirred at 110°C overnight. After concentration, the residue was partitioned between water
(50 mL) and cthyl acetate (40 mL), the aqucous phase was extracted with ethyl acetate (2 x
40 mL). The combined organic phase was washed with brine (40 mL), dricd over
anhydrous sedium sulfate, filtered and concentrated to give a residue. The residuc was
purified by column chromatography (silica gel, 20 g, 10% ethyl acetate in petroleum ether)
to give the target compound (0.44 g, 21%) as light-yellow solid; MS (EI): m/e = 263.0
[M+H]".

b) 6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- I-yl)-pyridine-2-carboxylic acid
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-
L
F

Sodium hydride (0.29 g, 8.4 mmol) was added in portion to a solution of
cyclopropylmethanol (CAN 2516-33-8, 0.36 g, 5 mmol) in DMFE (3 mL) and the mixture
wag stirred at room temperature for 2 h. 6-Chloro-5-(3,3-difluoro-azetidin-1-yl)-pyridine-
2-carboxylic acid methyl ester (0.44 g, 1.68 mmol) was added to the mixture and the
resulting solution was stirred at 110°C overnight. After concentration, water (20 mL) was
added to the residuc and the solution was acidified with an aqueous solution of
hydrochloride (6 N), then extracted with ethyl acetate (2 x 20 mL). The combined organic
phasc was washed with brine (20 mL), dried over anhydrous sodium sulfate, filtered and
concentrated to give a residuc. The residuc was purified by prep-TLC (cluting with 50%
ethyl acetate in petroleum cther) to give the target compound (0.07 g, 14%); MS (El): m/e
=285.1 [M+H]".

¢) 6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (1-
methyl-1-thiazo]-2-yl-ethyl)-amide

NP M s
DRV,
i /@U /

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1-yl)-pyridine-2-carboxylic acid and o,0~
dimethyl-2-thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (ET): m/e
=409.1 [M+H]".

Exampie 70

6-(3-Chlore-phenyl}-5-methyl-pyridine-2-carboxylic acid (I-ethyl-1-
methylcarbamoyl-propyl)-amide

a) tert-Butyl 3-(methylearbamoyl)pentan-3-ylcarbamate
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A mixtare of 2-(fert-butoxycarbonylamine)-2-ethylbutanoic acid (Example 23 a, 400 mg 2
mmol), HBTU (CAN 94790-37-1, 1.3 g, 3 mmol), EtsN (0.7 g, 7 mamol) in DMF (10 mL)
was stirred for 30 min, then methanamine hydrochloride (CAN 593-51-1, 260 mg, 6
mmol) was added into the mixture and the solution was stirred overnight. After that, the
solution was diluted with water (20 mL) and cxtracted with ethyl acetate (3 x 30 mlL.), the
combined organic layer was washed with water (3 x 50 mL) and brine (60 mL), then
cvaporated to dryness. The crude product (0.18 g, 45%) obtained as a light yellow solid

was used for the next step directly.

b) 2-Amino-2-ethyl-N-methyl-butyramide

22X

H,N ™~
o

A mixture of fert-butyl 3-(methylcarbamoyl)pentan-3-ylcarbamate (0.18 g, 0.74 mmol) in
10 ml saturated hydrochloride in ethyl acetate was stirred for 60 min at room temperature.
Then the solution was evaporated to dryness to obtain the product (80 mg, 75%) as a light
yellow solid; MS (LC/MS): 1452 [M+HT"

¢} 6-(3-Chloro-phenyl)-5-methyl-pyridine-2-carboxylic acid {1-cthyl-1-methylcarbamoyi-
propyh-amide

SNF ©

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
S-methyl-pyridine-2-carboxylic acid (Example 49 ¢) and 2-amino-2-cthyl-N-methyl-
butyramide as starting materials, MS (LC/MS): 374.2 [M+H]".

Example 71
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6-{3-Chioro-phenyl)-5-cyclopropyl-pyridine-2-carboxylic acid (1-ethyl-1-
methylearbamoyl-propyl}-amide

The title compound was synthesized in analogy to Example 1, using 6-(3-¢chloro-phenyl)-
S-cyclopropyl-pyridinc-2-carboxylic acid (Example 48 ¢) and 2-amino-2-cthyl-N-methyl-
butyramide (Example 70 b) as starting materials, MS (EI): m/e = 400.2 [M+H]"

Example 72

6-(3-Chloro-phenyi)-pyridine-2-carboxylic acid (1-methyl-1-[1,2,4] oxadiazol-3-yi-
ethyb-amide

a) fert-Butyl 2-(1,2,4-oxadiazol-3-yl)propan-2-ylecarbamate

Lot i)
POt

To a solution of (Z)-tert-butyl [-amino-1-(hydroxyimino)-2-methylpropan-2-ylcarbamatc
(Example 33 b, 2 g, 9.2 mmol) in acetonitrile (10 mL) was added triethoxymethane (CAN
122-51-0, 4.8 mL) and trifluoroacctic acid (CAN 76-05-1, 0.1 mL). The mixture was
heated to 50°C and stired overnight. The reaction mixture was added to methanol (10 mL)
and water (10 mL). After cvaporation of solvents, the residue was purified by column

chromatography (silica gel, 60 g, cluting with 30% to 50% cthyl acetate in petroleum
b) 1-Methyl-1-[1,2,4Joxadiazol-3-yl-ethylamme hydrochloride

N >
i i
" [\17(!\5\1/ ¢

tert-Butyl 2-(1,2,4-oxadiazo-3-y)propan-2-ylcarbamatc (0.668 g, 2.9 mmol) was

dissolved mn in ethyl acetate saturated with hydrochloride (10 mL) and stirred at room



WO 2012/168350 PCT/EP2012/660785
- 131 -

temperature for (.5 h. Then it was concentrated to give product (0.45 g, 94%); MS (El):
m/e = 128.2 [M+H]".

¢) 6-(3-Chloro-phenyly-pyridine-2-carboxylic acid (1-methyi-1-[1,2,4Joxadiazo]-3-yl-
ethyl)-amide

Cl
]
S
5
The title compound was synthesized m analogy to Example i, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and 1-methyl-1-[1,2,4Joxadiazol-3-yl-
ethylamine (CAN 1153757-41-5) as starting materials, MS (E1): m/e = 343.1 [M+H]".
Example 73
10 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (I-methyl-1-

11,2,4]oxadiazol-3-yi-ethyl}-amide

O
A\/O\\ N\ ’/LL\N k N
/{ \( H \f \>
v 7 o
The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and 1-methyl-1-

15 [1,2,4}oxadiazol-3-yl-ethylamine ({CAN 1153757-41-5) as starting materials, MS
(LC/MS)Y: 343.1 (M-+H).

Example 74

5-Cyclopropyl-6-eyelopropyimethoxy-pyridine-2-carboxylic acid (1-ethyk1-
methylcarbamoyi-propyl-amide

20
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and 2-amino-2-ethyl-N-
methyl-butyramide (Example 70 b) as starting materials, MS (LC/MS): 360.2 (M+H).

Example 75

6-Cyclopropylmethoxy-5-(3-hydroxy-azetidin-1-yD-pyridine-2-carboxylic acid (1-
methyl-1-thiazol-2-yi-ethyl)-amide

a) 6-Cyclopropylmethoxy-5-(3-hydroxy-azetidin-1-yl}-pyridine-2-carboxylic acid

O iN\ OH
[

To a mixture of azetidin-3-ol (CAN 45347-82-8, 200 mg, 3 mmol), (+)-2,2"-
bis(diphcnylphosphino)-1,1-binaphthalene (CAS 98327-87-8, 114 mg, 6.185 mmol),
tris(dibenzylideneacetone)dipalladium (CAS 51364-51-3, 85 mg, 0.1 mmol) and cesium
carbonate (CAS 534-17-8, 1.8 mg, 5.55 mmol) in toluenc (8 mL} under nitrogen
atmosphere, was added a solution of 5-bromo-6~cyclopropylmethoxy-pyridine-2-
carboxylic acid (Example 9 d, 500 mg, 1.85 mmol). The reaction mixture was stirred
overnight at 110°C. The reaction mixture was concentrated in vacuo and the residuc
dissolved in water and extracted with cthyl acctate (1 x 30 mL). The aqueous layer was
adjusted to pH = 2 by addition of I N hydrochloric acid, the resulting precipitate was
collected by filtration, the solid was Iyophilized. The crude product was purified by flash
chromatography (silica gel, 50 g, 0% to 100% ethyl acetate in petroleum ether) to give the
desired product (180 mg) as a yellow solid; MS (EI): m/e = 265.2 [M+H]".

b) 6-Cyclopropylmethoxy-5-(3-hydroxy-azetidin- 1 -yh-pyridine-2-~carboxylic acid (1-
methyl-1-thiazol-2-yl-cthyl)-amide

A\/o\ﬁj/ﬂN/K/s
| P H i\&\/}
L7

HO

The title compound was synthesized in analogy to Example 1, using 6-

cyclopropylmethoxy-5-(3-hydroxy-azetidin-1-yl)-pyridine-2-carboxylic acid and a,0-
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dimethyl-2-thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (EI): m/e
=389.1 [M+H]".

Example 76

8-{4-Chloro-phenyl}-pyridine-2-carboxylic acid (1-ethyl-1-methylcarbamoyl-propyl)-
amide

Cl,

N
R N
e

The title compound was synthesized in analogy to Example 1, using 6-(4-chlorophenyt)-2-
pyridinecarboxylic acid {CAN 135432-77-8) and 2-amino-2-cthyl-N-methyl-butyramide
{(Example 70 b) as starting materials, MS (ED): m/e = 360.1 [M+H]".

Example 77

6-(Cyclopropyimethoxy)-5-(1,1-dioxido-isothiazolidin-2-y)-N-{2-(1,3-thiazol-2-
vhpropan-2-yilpyridine-2-carboxamide

a) 3-Chloropropane-1-sulfonamide

@]
H]
CI/\\/\§—NH2

O

Ammonia gas was bubbled through a stirred solution of 3-chloropropane-1-sulfonyl
chloride {CAN 1633-82-5, 10 g, 56 mmol) in methylenc chloride (100 mb) for 30 min at
0°C. The reaction mixture was stirved for 1 h at room temperature. The ammonium
chloride precipitate was removed by filtration. The solvent was removed under reduced
pressure, the solid was purified by re-crystallization from methylene chloride to give the
title compound (7.9 g, 0.05 mol, 88.7%) as white solid. "H NMR (300 MHz , &*-DMSO): &
6.88 (8, 2H), 3.75 (t, /= 6.5 Hz, 2H), 3.11 - 3.06 (m, 2H), 2.16 - 2.07 (m, 2H).

b) Isothiazolidine 1,1-dioxide

O

NI

S.
{  NH
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Sodium (1.6 g, 70 mmol) was added in portions to cthanol (50 mL) at room temperature.
After complete dissolution of sodium, 3-chloropropane-1-sulfonamide (7.9 g, 50 mmol)
was added to the above solution. The reaction mixture was reacted for 2 h at 90°C. After
that the reaction mixture was cooled, the precipitate was removed by filtration, the solvent

5 was removed under reduced pressure, the product was dissolved in ethyl acetate, the
precipitate was removed by filtration and the solvent was removed under reduced pressure.
The crude title compound (3.2 g, ycllow oil) was used for the next reaction step without
further purification. "H NMR (300 MHz , &-DMSO): § 6.70 (s, 1H), 3.13 (t, /= 6.9 Hz,
28, 2.99 - 2.94 (m, 2H), 2.28 - 2.19 (m, 2H).

10 ¢) 6-Chloro-5-(1,1-dioxido-isothiazolidin-2-yl}-pyridine-2-carboxylic acid methyl cster

O

czjl/w% o
|
Y
=0

Under a nitrogen atmosphere, a solution of 5-bromo-6-chloro- pyridine-2-carboxylic acid

Q= —

methyl ester (Example 9 ¢, 1g, 4 mmol), isothiazolidine 1,1-dioxide (730 mg, 06 mmol),
copper(l) iodide (150 mg, 0.8 mmol), 1,3-di(pyridin-2-yDpropane-1,3-dione (CAN 10198~
15 89-7, 180 mg, 0.8 mmol) and potassium carbonate (1.1 g, 8 mmol) in DMF {20 mL) was
reacted for 24 h at 110°C. The reaction mixture was poured into water, and extracted with
ethyl acetate (3 x 50 mL). The combined organic extracts were washed with water and
brine, dried over anhydrous sodium sulfate and evaporated. The residue was purified by
column chromatography (silica gel, 4 g, 10% ethyl acetate in petroleum cther) to yield the
20 title compound (0.048 g, 1.6 mmol, 41.4 %) as yellow solid; MS (El): m/e =291.0
[M-HH]"

dy 6-Cyclopropylmethoxy-5-(1,1-dioxido-isothiazolidin-2-yD-pyridine-2-carboxylic acid

O
A oo,

i\l‘l =
g=0
W
O
Sodium hydride (0.029 g, 0.86 mmol) was added in portions to a solution of

25 cyclopropanemethanol (CAN 2516-33-8, 20 mL) and the reaction mixture was stirred for
30 min at room temperature. 6-Chloro-5-(1,1-dioxido-isothiazolidin-2-yl}-pyridine-2-
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carboxylic acid methy! ester (0.050 g, 0.17 mmol) was added and the mixture was heated
to 100°C overnight, quenched with water and concentrated under reduced pressure. The
residuc was dissolved in water, extracted with ethyl acetate (50 mL). The pH of the
aqueous layer was adjusted to 2 by addition of 1 N hydrochloric acid and subsequently
extracted with cthyl acctate (3 x 20 mL). The combined extracts were washed with water
and brine, dried over anhydrous sodium sulfatc and concentrated under reduced pressure to
give the crude product. The crude product was purified by column chromatography (silica
gel, 4 g, 33% cthyl acetate in petroleum cther) to yield the title compound (25 mg, 0.08
mmol, 46%) as yellow solid; MS (EI}: m/e =313.1 [M+H]".

¢) 6-(Cyclopropylmethoxy)-5-(1,1-dioxido-isothiazolidin-2-y{)-N-[2-(1,3-thiazol-2-
yDpropan-2-yljpyridine-2~carboxamide

A |
O N S
> N7
Cl
S=0
!
O

The title compound was synthesized m analogy to Example 1, using 6-
cyclopropylmethoxy-5-(1,1-dioxido-1sothiazolidin-2-yl}-pyridine-2-carboxylic acid and
a,u-dimethyl-2-thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (El):
m/e = 437.0 [M+H]".

Example 78

6-Cycelopropylmethoxy-5-(3,3-difluere-pyrrolidin-1-vl)-pyridine-2-carboxylic acid (1-
ethyl-l-methyvicarbamoyb-propyl)-amide

a} 6-Chloro-5-(3,3-difluoro-pyrrolidin-1-yl)-pyridine-2-carboxylic acid methyl ester

O

Under nitrogen atmosphere, a suspension of 5-bromo-6-chloro-pyridine-2-carboxylic acid
methyl ester (Example 9 ¢, 1.5 g, 6 mmol), 3,3-difluoropyrrolidine hydrochloride (CAN
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163457-23-6, 0.64 g, 6 mmol), tris(dibenzylideneacetone)dipalladium (CAN 51364-51-3,
120 mg, 0.12 mmol}), (R)-(+)-2,2"-bis(diphenylphosphino)-1,1'-binaphthyl (CAN 76189
55-4, 150 mg, 0.24 mmol) and cesium carbonate (3.9 g, 12 mmol) in toluene (30 mL) was
stirred at 110°C overnight. After concentration, the residue was partitioned between water
(30 mL) and ethy! acetate (30 mL). The aqueous phase was extracted with ethyl acetate (2
% 30 mL). The combined organic phase was washed with brine (30 mL), dried over
anhydrous sodium sulfate, fitered and concentrated to give the crude product. The crude
product was purified by column chromatography (silica gel, 15 g, 10% cthyl acetate in
petroleum cther) to give the target compound (0.5g, 30%) as light-yellow solid; MS (ET):
m/e = 277.0 [M+H]".

b) 6-Cyelopropylmethoxy-5-(3,3-difluoro-pyrrolidin-1-y-pyridine-2-carboxylic acid

kOlN\ o
N//
FF

Sodium hydride (0.27 g, 8 mmol) was added in portions to cyclopropylmethanol (CAN
2516-33-8, 6 mL) and the mixture was stirred at room temperature for 2 hours. 6-Chloro-
5-(3,3-difluoro-pyrrolidin-1-yh)~pyridine-2-carboxylic acid methyl ester (0.45 g, 1.6 mmol)
was added to the mixture and the resulting solution was stirred in a sealed tube at 110°C
overnight. After concentration under reduced pressure, water (15 mL) was added to the
residue and the solution was acidified with hydrochloric acid (6 N). The aqueous solution
was extracted with ethyl acetate (3 x 20 mL) and the combined organic phase was washed
with brine (20 mL), dried over anhydrous sodmm sulfate, filtered and concentrated to give
the target compound which was used directly in the next step without further purification,
MS (El): m/e = 299.1 [M+H]".

¥

¢y 6-Cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin-1-yl)-pyridine-2-carboxylic acid (1-
ethyl-1-methylcarbamoyl-propyl}-amide

/

Z“\/:IL I ﬁ%ﬁ\
i
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The title compound was synthesized 1 analogy to Example 1, using 6~
cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin- 1 -yly-pyridine-2-carboxylic acid and 2-
amino-2-ethyl-N-methyl-butyramide (Example 70 b) as starting materials, MS (EI): m/e =
4253 [M+H]".

Example 79

[6-Cyclopropyimethoxy-5-(3,3-diflnoro-pyrrolidin-1-yD-pyridin-2-vi]-(1,1-
dioxidotetrahydre-2H-thiepyran-4-yi)-methanone

FF

T

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin-1-yh-pyridine-2-carboxylic acid (Example
78 b) and 1,1-dioxide-thiomorpholine (CAN 35093-93-1) as starting materials, MS (El):
m/e =416.1 [M+H]".

Example 80

6-Cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin-i-yl-pyridine-2-carboxyiic acid (I~
methyi-1~-methylearbamoyi-ethyi)-amide

@]
/\/JL)AX”\
B

FF

The title compound was synthesized in analogy to Example 1, using 6~
cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin- 1 -yh)-pyridine-2-carboxylic acid (Examplc
78 b) and Z-amino-N,2-dimethyl-propanamide (CAN 106914-07-2) as starting materials,
MS (ED): m/e = 397.1 [M+H]".

Exampie 81
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6-(3-Chlore-phenyl)-5-methoxy-pyridine-2-carboxylic acid (1-ethyl-1-
methylearbamoyl-propyl)-amide

a) 5S-Methoxy-1-oxy-pyridine-2-carboxylic acid

0 9
\O -

A mixture of 5-methoxy-pyridine-2-carboxylic acid (CAN 29082-92-6, 3 g, 20 mmol) and
m-CPBA (CAN 937-14-4, § g, 47 momol) in methylene chloride (100 mL) was stirred for
12 hours at 60°C. The reaction mixture was cooled to ambient temperature, filtered,
concentrated and purified by column chromatography (silica gel, 100 g, eluting with 10%
methanol in methylene chloride) to give the title compound (1.2 g, 36%); MS (El): m/e =
170.2 [M+H]'.

b) 6-Bromo-5-methoxy-pyridine-2-carboxylic acid

O

5-Methoxy-1-oxy-pyridine-2-carboxylic acid (1.2 g, 7 mmeol) was added to phosphorus
oxybromide {(CAN 7789-59-5, 10 g) at 80°C and stirred for 3 h. The mixture was poured
into water (100 mL), extmct&d with ethyl acetate (3 x 50 mL), dried over anhydrous
sodium sulfate, concentrated and purified by column chromatography (silica gel, 60 g,
eluting with 10% methanol in methylene chloride) to give the title compound (1 g, 61%);
MS (EI): m/e = 232.0 [M+H]".

¢} 6-(3-Chlorophenyl)-5-methoxy-pyridine-2-carboxylic acid

A mixture of 6-bromo-5-methoxy-pyridine-2-carboxylic acid (0.3 g, 1 mmol), 3~
chlorophenylboronic acid (CAN 63503-60-6, 0.23 g, | mmol), tris(dibenzylidencacctone)-
dipalladium(0) (CAN 52409-22-0, 0.12 g), 9,9-dimethyl-4,5~
bis(diphenylphosphino)xanthene (CAN 161265-03-8, 0.15 g) and potassium. carbonate
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(0.21 g, 2 mmol} in I.4-dioxane (10 mL) was stirred for 12 h at 110°C under a nitrogen
atmosphere. The reaction mixture was filtered, concentrated under reduced pressure and
purified by column chromatography (silica gel, 10 g, cluting with 10% methanol in
methylene chloride) to give the title compound (0.1 g, 29%); MS (El): m/e =264.0
[M+H]".

d) 6-(3-Chloro-phenyl)-5-methoxy-pyridine-2-carboxylic acid (1-ethyl-1-
methylcarbamoyl-propyl)-amide
Ci

I

N

X N ™~
H

/

ZT

|

™o

The title compound was synthesized i analogy to Example 1, using 6-(3-chloro-phenyl)-
5-methoxy-pyridine-2-carboxylic acid and 2-amino-2-ethyl-N-methyl-butyramide

Example 82

6-(3-Chiloro-phenyl)-5-methoxy-pyridine-2-carboxylic acid (1-methyl-1-thiazel-2-yl-
ethvi)-amide

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
S-methoxy-pyridine-2-carboxylic acid and (Example 81 ¢) and o,0-dimethyl-2-
thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (El}: m/e = 388.0
[M+HT".

Example 83

5-Chloro-6-cvelopropyimethoxy-pyridine-2-carboxylic acid (1-methyl-1-
[1,2,4}oxadiazol-3-yi-ethyl}-amide

a) 5,6-Dichloro-pyridine-2-carboxylic acid
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Y/

| OH

A mixture of S-chloro-pyridine-2-carboxylic acid (CAN 86873-60-1, 9.8 g, 62 mmol) and
m-CPBA (CAN 937-14-4, 21.5 g, 0.124 mol) in methylene chloride (100 mL) was heated
to reflux for 48 h. The reaction mixture was quenched with saturated sodium sulfite
solution (70 mL), filtered and extracted with methylene chloride (50 mL). The organic
layer was washed with water (2 x 100mi) and brine (100 mL) and evaporated to dryncss.
The residue was purified by column chromatography (silica gel, 80 g, eluting with 15%
ethyl acetate in petroleum ether) to obtain a colorless oil (3.3 g, 30%). The colorless oil, 3-
chloro-1-oxy-pyridine-2-carboxylic acid (1.2 g, 7 mmol) was added into POChL (10 g) at
0°C and the mixture was heated to 95°C for 1 h. The reaction mixture was evaporated to
dryness. The residue was dissolved in 15 mL water and extracted with ethyl acetate (2 x 15
mL), the combined organic layer was washed with water (2 x 30 mL) and brine (30 mL),
then evaporated to dryness to obtain the title compound (1 g, 75%) as a yellow solid, MS
(ED): m/e = 191.9 [M+H]".

b} 5-Chloro-6-(cyclopropylmethoxy)-pyridine-2-carboxylic acid

O

l

o N

Sodium hydride (CAN 7646-69-7, 60% w/w, 1.05 g, 26 mmoel) was added to
cyclopropylmethanol (CAN 2516-33-8, 7.5 g) at 0°C and the mixture was stirred for 1 h.
5,6-Dichloro-pyridine-2-carboxylic acid (1 g, 5 mmol) was added and the mixture was
heated to 95°C for 3 h. The solvent was removed under reduced pressure. The residue was
diluted with water (10 mL) and adjusted to pH = 3.0 by hydrochloric acid (3 N). The
solution was extracted with ethyl acetate (3 8 15 mL). The combined organic layers were
washed with water (3 x 30 mL) and brine (2 x 40 mL) and evaporaied to dryness to give
the crude product (0.35 g, 25%), which was used in the next step without further
purification, MS (E1): m/c = 228.1 [M+H]".

¢} 5-Chloro-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyl-1-
[1.2,4]oxadiazol-3-yl-ethyl)}-amide
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The title compound was synthesized in analogy to Example 1, using S-chloro-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid and 1-methyl-1-[1,2,4Joxadiazol-3-y1
ethylamine (CAN 1153757-41-5) as starting matcrials, MS (LC/MS): m/e = 337.1
IMHHT

Example 84

6-Cyclohexyl-pyridine-2-carboxylic acid (2-hydroxy-cyciohexyl)-amide

OH

The title compound was synthesized in analogy to Example 1, using 6-cyclohexyl-
pyridine-2-carboxylic acid (Example 7 b) and 2-aminocyclohexanol (CAN 6850-38-0) as
starting materials, MS (EI): m/e = 303.2 [M+H]".

Example 85

6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid (I-ethyi-
I-methylcarbamoyk-propyl-amide

O
Ao J K EN
O

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid (Example 9 )
and 2-amino-2-ethyl-N-methyl-butyramide (Example 70 b) as starting materials, MS (EI):
m/e = 404.2 [M+H]".

Example 86
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6-Cyclopropyimethoxy-5-(3,3-diflusro-azetidin-1-yl)-pyridine-2-carboxylic aeid (1-

ethyl-1l-methylcarbamoyl-propyl)-amide

Nevass

F

The title compound was synthesized in analogy to Examplc 1, using 6-
5  cyclopropylmcthoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (Example
69 b) and 2-amino-2-cthyl-N-methyl-butyramide (Example 70 b) as starting materials, M5

(ED: m/e =411.1 [M+H]'
Example 87

o-Cyclopropyimethoxy-5-(3,3-diflnoro-azetidin-1-y}-pyridine-2-carboxylic acid (1-

10 methyl-1-methylecarbamoyi-ethyl-amide

0
\< H
Zl\ O N N (N\

| Hooo
Z

The title compound was synthesized in analogy to Example 1, using 6-

cyclopropylmethoxy-5-(3,3-difluore-azetidin- I-y1)-pyridine-2-carboxylic acid (Example

69 by and 2-amino-N,2-dimethyl-propanamide (CAN 106914-07-2) as starting materials,
15 MS (EBl): m/e = 383.1 [M+H]"

Exampie 88

5-Chloro~-6-(3-chloro-phenyi)-pyridine-2-carboxylic acid (3-methyl-1-
[1,2,4]oxadiazol-3-yi-ethyl)-amide

Ci
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The title compound was synthesized in analogy to Example 1, using 5-chloro-6-(3-chloro-
phenyl)-pyridine-2-carboxylic acid (Example 58 ¢) and 1-methyl-1-[1,2,4}oxadiazol-3-yl
ethylamine (CAN 1153757-41-5) as starting materials, MS (EI): m/e = 377.0 [M+H]".

Example 89

6-(3-Chloro-phenyl)-S-methoxy-pyridine-2-carboxylic acid [I-methy-1-(5-methyl-
i1,2,4oxadiazol-3-y-ethvi}-amide

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
S5-methoxy-pyridine-2-carboxylic acid (Example 81 ¢) and o,0,5-trimethyl-1,2,4-
oxadiazole-3-methanamine (CAN 1153831-97-0) as starting materials, MS (El): /e =
387.0 [IM+H]".

Example 50

6-(3-Chlero-phenyl}-5-methoxy-pyridine-2-carboxylic acid (1-methyl-1-oxazol-2-yi-
ethylj-amide

oxazolemethanamine (CAN 1211519-76-4) as starting materials, MS (El): m/e = 372.1
[M+HT"

Example 91

5-Chloro-6-3-chloro-phenyl-pyridine-2-carboxylic acid (1-ethyl-1-
methylcarbamoyl-propyl-amide
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The title compound was synthesized in analogy to Example 1, using 5-chloro-6-(3-chloro-
phenyl)-pyridine-2-carboxylic acid (Example 58 ¢) and 2-amino-2-cthyl-N-methyl-
butyramide (Example 70 b) as starting materials, MS (EI): m/e = 394.1 [M+H]'.

5 Example 92

2-{{6-Cyclohexyl-pyridine-2-carbonyl}-aminel-cyclohexanecarboxylic acid methyl

estey

The title compound was synthesized in analogy to Example 1, using 6-cyclohexyl-
10 pyridine-2-carboxylic acid (Example 7 b) and methyl 2-aminoccyclohexane-1-carboxylate
(CAN 40015-88-1) as starting materials, MS (EI): m/c = 345.2 [M+H] "

Example 93

6-Cyclopropylmethoxy-5-(tetrahydro-pyran-4-yD-pyridine-2-carboxylic acid (1-

methyl-1-oxazol-2-yi-ethyl)-amide

/_\/O

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid (Example 9 f)
and u,a-dimethyl-2-oxazolemethanamine (CAN 1211519-76-4) as starting materials, MS
(ED: m/e = 386.2 [M+H]"
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Example 94
§-Cyclopentyl-pyridine-2-carbexylic acid piperidin-I-ylamide

a} 6-Cyclopentenyl-pyridine-2-carboxylic acid

A mixturc of 6-bromo-pyridine-2-carboxylic acid (CAN 21190-87-4, 0.375 g, 1.86 mmol),
Z-cyclopentenyi-4,4,5, 5-tetramethyl-1,3,2-dioxaborolane (CAN 287944-10-9,03 g, 1.6
mmol}, Pd(dpptHCl, (CAN 95464-05-4, 0.06 g, 0.08 mmol) and K,CO5 (0.642 ¢, 4.7
mmol) in DMF (10 mL) and water (1 mL) was heated to 100°C overnight. After filtration,
the filtrate was concentrated and the residue was purified by column chromatography
{silica gel, 15 g, cluting with 10% cthy! acetate in petroleum ether) to give the title
compound (0.08 g, 23%) as white solid; MS (E1): m/e = 190.1 [M+H]".

by 6-Cyclopentyl-pyridine-2-carboxylic acid

l N\ OH
P

A mixture of 6-cyclopentenyl-pyridine-2-carboxylic acid (0.08 g, 0.42 mmol) and
palladiurm on carbon (10% wiw, 0.04 g, 0.3 mmol) in ethanol (10 ml.) was charged with a
hydrogen balloon and stirred at rcom temperature overnight. The rcaction mixture was

filtered and the filtrate was concentrated {o obtain the crude product as white solid (0.08 g,

192.2 M+HT.

¢y 6-Cyclopentyl-pyridine-2-carboxylic acid piperidin-1-ylamide

i)
N%A,N

N
H

/

The title compound was synthesized m analogy to Example 1, using 6-cyclopentyl-
pyridine-2-carboxylic acid and 1-piperidinamine (CAN 2213-43-6) as starting materials,
MS (EIy: m/e = 274.1 [M+HT".
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Example 95

6-(3-Chloro-phenyl)-S-cyclopropyl-pyridine-Z-carboxylic acid (I-methyl-1-oxazol-2-

8
\j‘\r»’ AN
L

X

5 The title compound was synthesized n analogy to Example 1, using 6-(3-chloro-phenyl)-

yi-ethy-amide

5-cyclopropyl-pyridine-2-carboxylic acid (Example 48 ¢) and «,u-dimethy!-2-
—

oxazolemethanamine (CAN 1211519-76-4) as starting materials, MS (EI): m/e = 382.1
[M+H]"

Example 96
10 6-(3-Chloro-phenyl)-S-cyclopropyl-pyridine-2-carboxylic acid [1-methyl-1-(5-methyl-
1,2, dloxadiazel-3-yh-ethvlj-amide

Cl

Th-

o
N NQ\\\)J\ ,y N
B
o \//’% N-—-@

The title compound was synthesized m analogy to Example 1, using 6-(3-chloro-phenyl)-
5-cyclopropyl-pyridine-2-carboxylic acid (Example 48 ¢} and o,0,5-trimethyl-1,2,4-
15 oxadiazole-3-methanamine (CAN 1153831-07-0) as starting materials, MS (El): m/e =

397.1 [M+HT]
Exammple 97

5-(3-Chioro-phenyl)-S-cyclopropyi-pyridine-2-carboxylic acid {((5)-1-carbamoyl-2-

gyclopropyl-ethyl-amide

20 a) {S)-2-Amino-3-cyclopropylpropanamide hydrochloride
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NH. CiH
H,N 2

O

(8)-2-(tert-butoxycarbonylamimo)-3-cyclopropylpropanoic acid (CAN 89483-06-7, 1.2 g,
5 mmol) was dissolved in ethyl acetate saturated with hydrochloride (30 mL) and stirred

for 30 min. The solvent was removed under reduced pressure to give the title compound;
MS (EQ): m/e = 129.1 [M+H]".

b) 6-(3-Chloro-phenyl)-5-cyclopropyl-pyridine-2-carboxylic acid ((S)-1-carbamoyl-2-
cyclopropyl-ethyl)-amide

Cl
= I O
N N\\ /U\Nf NH,
} H
L O

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-

Chiral

S-cyclopropyl-pyridine-2-carboxylic acid (Example 48 ¢) and (5)-2-amino-3-cyclopropyl-
propanamide hydrochloride as starting materials, MS (EI): m/e = 384.2 [M+H]".

Example 98

5-Cyelopropyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid ((3)-1-carbamoy}-2-
cyclopropykethyl)-amide

Chirat

O
A\/"O "\IC\ \N#ﬁ"\\ﬂ/NH?
| H
s O

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (S)-2-amino-3-
cyclopropyl-propanamide (CAN 156077-93-9) as starting materials, MS (LC/MS): m/e =
3443 [M+H]"
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Exampie 99

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((8)-2-cyclopropyl-
1-thiazel-2-yl-ethyD)-amide

Chiral

|91

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (S)-2-cyclopropyi-1-
thiazol-2-yl-ethylanine (Example 59 b) as starting materials, MS (LC/MS): m/e = 384.3
[M+H]".

Example 100

10 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((S)-1-carbameyl-3-
methyi-butyh-amide

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (28)-2-amino-4-

15 methyl-pentanamide (CAN 687-51-4) as starting materials, MS (LC/MS): m/e = 346.2
IM+HT".

Example 161

6-(3-Chloro-phenylj-5-(tetrahydro-furan-3-yh)-pyridine-2-carboxylic acid (1-methyl-
1-thiazpl-2-yl-ethyl)-amide

20 a) 5~(2,5-Dihydrofuran-3-yl)-pyridine-2-carboxylic acid methyl cster (al) and 5-(4,5-
dihydrofuran-2-yi)-pyridine-2-carboxylic acid methyl ester (a2)
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al a2

A mixture of 5-bromo-pyridine-2-carboxylic acid methyl ester (CAN 29682-15-3, 15 g, 69
mmol), 2,5-dihydrofuran (CAN 36620-92-5, 48 g, 0.69 mol), palladium diacetate (CAN
3375-31-3, 0.8 g, 3.6 mmol), sodium acetate (6.9 g, 84 mmol) and tri-feri-butylphosphine
5 (CAN 13716-12-6, 10%, 14 g, 7 mmol) in DMF (50 ml) was stirred at 120°C in a sealed

tube for 2.5 h. After ceoling to room temperature, the reaction mixture was concentrated.
The crude product was purified by column chromatography (silica gel, 200 g, eluting with
30% cthyl acetate in petroleum ether) to give 5-(2,5-dihydrofuran-3-yl) -pyridine-2-
carboxylic acid methyl ester (al} and 5-(4,5-dihydrofuran-2-y1) -pyridine-2-carboxylic

10 acid methy! ester (a2) (mixture, al/a2 = 1/0.94 at UV 254 nm , 10.8 g, 76%) as colorless
oil; MS (EI): m/e = 206.1 [M+H]".

b) 5-(Tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid methyl ester (bl) and 5-
(tetrahydro furan-2-yl)-pyridine-2-carboxylic acid methyl ester (b2)

O 0
N
™~ O N\ 0O
> | | P |
. &
b1 b2

15 To a solution of 5-(2,5-dihydrofuran-3-yl)-pyridine-2-carboxylic acid methyl cster (al)
and 5-(4,5-dihydrofuran-2-yl}-pyridine-2-carboxylic acid methyl ester (a2) (mixture from
Example 101 a, 8 g, 39 mmol) in methanol (200 ml) was added palladium on carbon (10%
w/w, 0.8 g). The mixture was stirred under hydrogen balloon overnight at room
temperature. After concentration, the crude product was purified by column

20 chromatography (silica gel, 100 g, eluting with 30% ethyl acetate in petroleum ether) to

give 5-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid methyl ester (b1) and 5-

{tetrahydrofuran-2-yl)-pyridine-2-carboxylic acid methyl ester (b2) (mixture, b1/b2 =

1/0.85 at UV 254 nm , 7.8 g, 97%) as colorless oil; MS (E1): m/e = 208.1 [M+H]",
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¢) 1-Oxy-5-(tetrahydro-furan-3-yl)-pyridine-2-carboxylic acid methyl ester (c1) and 1-
Oxy-5-(tetrahydro-furan-2-yh-pyridine-2-carboxylic acid methyl ester (c2)

i O O 0
N y
T 9 S
o ]
¢l c2

A mixture of 5-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid methyl ester (b1} and 5-
(tetrahydrofuran-2-yly-pyridine-2-carboxylic acid methyl ester (b2) (mixturc from
Example 101 b, 8 g, 39 mmol) and m-CPBA (CAN 937-14-4, 13.3 g, 77 mmol} in
methylene chloride (100 ml) was stirred at 40°C overnight. After concentration, the crude
product was purified by column chromatography (silica gel, 100 g, eluting with 25% ethyl
acetate mn petroleum ether firstly, then 50% methanol n ethyl acctate) to give 1-oxy-5-
(tetrahydro-furan-3-yl-pyridine-2-carboxylic acid methyl ester (c1) and 1-oxy-5-
(tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid methyl ester (¢2) (mixture, c1/c2 =
1/0.67 at UV 254 nm, 8 g, 93%) as vellow oil, MS (E1): m/e = 224.1 [M+H]".

d) 6-Bromo-5-(tetrahydrofuran-3-yi)-pyridine-2-carboxylic acid methyl ester (d1) and 6-
bromo-5-(tetrahydrofuran-2-yl)-pyridine-2-carboxylic acid methyl ester {(d2)

O O
Br N Bre N
f\UL? JOR
< of
di

i

d2

Phosphorus oxide bromide (CAN 7789-59-5, 11 g, 38 mmmol) was added to a solution of 1~
oxy-5-(tetrahydro-furan-3-y)-pyridine-2-carboxylic acid methyl ester (¢1) and 1-oxy-5-
(tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid methyl ester (¢2) (mixture from
Example 101 ¢, 2.86 g, 13 mmol) in methylene chloride. The reaction mixture was stirred
at room temperature overnight and poured into 100 ml methanol. After removal of the
solvents by evaporation, the mixture was diluted with ethyl acetate, and washed with H,0

(2 x 100 mL). The organic layer was evaporated to dryness. The crude product was
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purified by colurmm chromatography (silica gel, 40 g, petroleum ether/ethyl acetate 3/1) to
give 6-bromo-5-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid methyl ester (d1) (185
g, 5%) as yellow solid, MS (El): m/e = 286.0 and also 6-bromo-5-(tetrahydrofuran-2-yl)-
pyridine-2-carboxylic acid methyl ester (d2) (0.138 g, 4%) as yellow solid; MS (EI): m/e =
286.0 [M+H]'.

¢) 6-(3-Chlorophenyl)-5-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid methyl ester

A solution of methyl 6-bromo-5-(tetrahydrofuran-3-yh-pyridine-2-carboxylic acid methyl
ester (0.185 g, 0.65 mmol), 3-chlorophenylboronic acid (CAN 63503-60-6, 0.15 g, 0.96
mmol), I, 1-bis(diphenylphosphino}-ferrocene-palladium(il) dichloride methylene chloride
complex (CAN 95464-05-4, 20 mg) and cestum carbonate {CAN 534-17-8, 0.63 g, 2
mmol) in DMF (10 mL) was stirred overnight at 80°C undcr a nitrogen atmosphere. After
filtration, the reaction mixturc was poured into water (20 mL) and washed with cthyl
acetate {2 x 20 mL). The organic layer was concentrated in vacuo to provide the title
compound (0.75 g, 73%) as black oil which was used in the next step without further
purification; MS (E1): m/c = 318.1 [M+H] .

f) 6-(3-Chloro-phenyl)-5-(tetrahydro-furan-3-yl)-pyridine-2-carboxylic acid

A mixture of 6-(3-chlorophenyl)-5-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid
methyl ester (0.15 g, 0.5 mmeol) and lithium hydroxide monohydrate (CAN 1310-66-3, §8
mg, 2.1 mmel) in THF/H,0 1/1 (20 mL)) was stirred at room temperature for 1 h. After
removal of the organic solvent under reduced pressure, the aqueous phase was washed
with ethyl acetate {10 mL) and acidified with 1 N HCl to pH=3. The resulting solution was
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extracted with ethyl acetate (2 x 20 mL). The combined organic layer was concentrated

under reduced preg‘;ure to provide the title compound (O 12 ¢, 8100) as black oii which was

g} 6-(3-Chloro-phenyl)-5-(tetrahydro-furan-3-yh-pyridine-2-carboxylic acid (1-methyl-1-

O
A
1 o . f\}\/

The title compound was synthesized in analogy to Example 1, using 6-(3-chioro-phenyl)-

th

thiazol-2-yl-cthyl}-amide

Cl

5-(tetrahydro-furan-3-yh-pyridine-2-carboxylic acid and ¢,a-dimethyl-2-
thiazolemcthanamine (CAN 1082393-38-1) as starting materials, M5 (EI): m/e = 428.1
10 [M+H].

Example 162

&-Cyelopropylmethoxy-5-(3,3-difluoro-azetidin- L-yi)-pyridine-2-carboxylic acid {1~
methyl-1-(5-methyl-{1,2,4loxadiazol-3-yi}-ethyi]-amide

Ay

S

15 The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yH-pyridine-2-carboxylic acid {(Example
69 b) and .o Smtrilnethy1~'t 2. 4-oxadiazole-3 »metbamamine (CAN 1153831-97-0) as

Example 103

20 6-Cyelopropylmethoxy-5-(3,3-difluoro-azetidin-1-yi}-pyridine-2-carboxylic acid ((8)-
I-carbamoyl-2-cyclopropyi-ethyl)-amide
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f Chiral

O
z
/
T
=
\’_L

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (Example
69 by and (S)-2-amino-3-cyclopropyl-propionamide (CAN 156077-93-9) as starting

materials, MS (Ef): m/e = 395.2 [MA-H]".

W

Exampie 104

S-Chloro-6-(3-chlore-phenyl)-pyridine-2-carboxylic acid (I-methyl-1-oxazol-2-y}-

ethyh-amide
Ci
= | 0
e Ao
SR,
o >~ '

10 The title compound was synthesized in analogy to Example 1, using 5-chloro-6-(3-chloro-
phenyl)-pyridine-2-carboxylic acid (Example 58 ¢) and o,0-dimcthyl-2-
oxazolemethanamine (CAN 1211519-76-4) as starting materials, MS (EI): m/c = 376.0
IM+H]

L J

Example 165

15 5-Chioro-6-(3-chloro-phenyl)-pyridine-2-carboxyiic acid {(8)-1-carbamoyi-3-methyi-

) Chiral
S~

butyl)-ammide




10

15

20

25

WO 2012/168350 PCT/EP2012/060785

- 154 -

The title compound was synthesized m analogy to Example 1, using 5-chloro-6-(3-chloro-
phenyh)-pyridine-2-carboxylic acid (Example 38 ¢) and (2S)-2-amino-4-methyl-
pentanamide (CAN 687-51-4) as starting materials, MS (EI}: m/c = 380.0 [M+HT".

Example 106

6-{3-Chlors-phenyl)-5-cyclopentyl-pyridine-Z-carboxylic acid | [-methyl-1-(5-methyl-
[1,2,4loxadiazo-3-yD-ethyl]-amide

ay 5-Cyclopentenyl-pyridinc-2-carboxylic acid

O

| N\j/'LOH
=7

5-Bromo-pyridine-2-carboxylic acid (CAN 30766-11-1, 3.4 g, 17 mmol), 1,1"-
bis(diphenylphosphino)ferrocene-palladium(Ildichloride methylene chloride complex
(CAN 95464-05-4, 530 mg, 0.65 mmol) and Cs,CO5 (6.3 g, 19 mmol) were added to a
solution of 2-cyclopentenyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolanc (CAN 287944-10-9,
2.5 g, 13 mmol) in DMF (50 mL) and water (10 mL). The mixture was stirred at 150°C
overnight and concentrated iz vacuo. Water (50 mL) was added and the mixture was
extracted with ethyl acetate (3 x 40 mL). The organic laycrs were combined, dried over
anhydrous sodium sulfate and concentrated to give the title compound (1.0 g, 31%); MS
(ED: m/e = 190.1 [M+H]".

b) 5-Cyclopentyl-pyridine-2-carboxylic acid

Y,

1 OH

A suspension of 5-cyclopentenyl-pyridine-2-carboxylic acid (2.0 g, 11 mmol) and
palladiam on carbon (10% w/w, 0.5 g) in methanol (20 mL) under a hydrogen atmosphere
was stirred at ambient temperature overnight. The mixture was filtered and the filtrate
concentrated in vacuo to give the title compound which was used in the next step without
further purification (1.4 g, 72%); MS (EI): w/e = 192.1 [M+H]".

¢y 5-Cyclopentyl--oxy-pyridine-2-carboxylic acid
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m-CPBA (CAN 937-14-4, 4.5 ¢, 22 mmol) was added to a solution of 5-cyclopentyl-
pyridine-2-carboxylic acid (1.4 g, 7.3 mmol) in methylene chloride (20 mL).. The mixture
was stirred overnight at room temperature. The solid was filtered off, a saturated solution
of sodium thiosulfate (50 ml) was added, and the mixture was extracted with methylene
chloride (3 x 60 mL). The organic layers were combined, dried over anhydrous sodium
sulfate and concentrated in vacuo to obtain the crude product. The crude product was
purificd by column chromatography (silica gel, 200 g, eluting with 10% ethyl acetate in
petroleum cther) to give the title compound (0.3 g, 66%); MS (EI): m/e = 208.1 [M+H]".

dy 6-Bromo-5-cyclopentyl-pyridine-2-carboxylic acid mothyl ester

O

Br ! N\ \OH

5-Cyclopentyl-1-oxy-pyridine-2-carboxylic acid (1.0 g, 4.8 mmol) was added to POBr3
(15 g) and the mixture was stured for 2 h at 80°C. Ice water was added and the mixture
was extracted with methylene chloride (3 x 50 mL). The combined organic layer was dried
over sodium sulfate and concentrated to give the crude product. The crude product was
purified by column chromatography (silica gel, 30 g, eluting with 50% cthyl acetate in
petroleum ether) to give the title compound (0.6 g, 46%); MS (EI): m/c = 270.1 [M+H]".

¢} 6-(3-Chloro-phenyl)-5-cyclopentyl-pyridine-2-carboxylic acid

OH

6-Bromo-S-cyclopentyl-pyridine-2-carboxylic acid methyl ester (0.6 g, 2.1 mmol),
bis(diphenylphosphino Merrocene-palladium(liydichloride methylene chloride complex
(CAN 95464-05-4, 90 mg, 0.11 mmol) and potassium carbonate (0.37 g, 2.68 mmol) were
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added to a solution of 3-chlorophenylboronic acid (CAN 63503-60-6, 0.42 g, 2.69 mmol)
in water (20 mL) and DMF (2 mL). The mixture was stirred for 48 h at 100°C. Its pH was
adjusted to pH = 3 with diluted hydrochloric acid. The mixture was extracted with
methylene chloride (3 x 20 mL). The organic layers were combined, dricd over sodium
sulfate and concentrated under reduced pressure to give the title compound (130 mg, 20%)
which was used in the next step without further purification; MS (EI): m/e = 3062.0
[M+H]".

) 6-(3-Chloro-phenyl)-5-cyclopentyl-pyridine-2-carboxylic acid [ 1-methyl- 1-(5-methyl-
[1.,2,4}oxadiazol-3-yl)-ethyl]-amide

@ﬁjj\ﬁ>ﬁi>ﬁ
J

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
S-cyclopentyl-pyridine-2-carboxylic acid and a,0,5-trimethyl-1,2 4-oxadiazole-3-
methanamine (CAN 1153831-97-0) as starting materials, MS (ET): m/e = 425.2 [M+HT".

Fxample 107

5-Cyclopentyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid ((8)-1-carbamoyl-2-
eyclopropyl-ethyl-amide

Chiral

The title compound was synthesized in analogy to Example 1, using S-cyclopentyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 39 b) and {S)-2-amino-3-
cyclopropyl-propionamide (CAN 156077-93-9) as starting materials, MS (EI): m/e = 372.3
[M+HT'.

Example 108
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5-Chloro-6-cyclopropylmethoxy-pyridine-2-carboxylic acid | L-methyl-1-(5-methyl-
[1,2,4]oxadiazol-3-yl)-ethylj-amide

The title compound was synthesized in analogy to Example 1, using 5-chloro-6-

5 cyclopropylmethoxy-pyridine-2-carboxylic acid (Examplc 83 b) and ¢,0,5-trimethyi-1,2,4~
oxadiazole-3-methanamine (CAN 115383 1-97-0) as starting materials, MS (El): m/e =
351.1 [M+H]".

Example 109

5-Chloro-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-ethyl-1-

ALY 2

10 methylcarbamoyl-propyl)-amide

Q
% Q ¥
ISAe
v =

The title compound was synthesized in analogy to Example 1, using 5-chloro-6-
cyclopropybmethoxy-pyridine-2-carboxylic acid (Example 83 b) and 2-amino-2-ethyl-N~
methyl-butyramide (Example 70 b) as starting materials, MS (EI): m/e = 354.2 [M+H]".

15 Example 119

5-Bromo-6-cyclopropyimethoxy-pyridine-2-carboxylic acid ((S)-1-carbamoyl-2-
cyclopropyl-ethyl-amide

Chiral

The titic compound was synthesized in analogy to Example 1, using 5-bromo-6-
20 cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 9 d) and (5)-2-amino-3-
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cyclopropyl-propionamide (CAN 156077-93-9) as starting materials, MS (E1): m/e = 382.0
[M+HT".

Example 111

5-Cyclopentyl-6-cyclopropylmethoxy-pyridine-2-carboxyiic acid (1-ethyl-1-

5 methylearbamoyi-propyl)-amide
O
ZK/O N N
| H
= O

The title compound was synthesized in analogy to Example 1, using 5-cyclopentyl-6-

eyclopropylmethoxy-pyridine-2-carboxylic acid (Example 39 b) and 2-amino-2-cthyi-N-

methyl-butyramide (Examplc 70 b) as starting materials, MS (El): m/e = 388.2 [M+H] .
10 Example 112

6-Cyclopropyimethoxy-5-(3,3-difluoro-pyrrolidin-1-yh-pyridine-Z-carboxylic acid
{(S)-1-carbamoyl-2-cyclopropyl-ethyi)-amide

NH,

xrz

@]
Z\/O\ Na |
- l/
J
F"|’
F

The title compound was synthesized in analogy to Example 1, using 6-

15 cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin-1-y)-pyridine-2-carboxylic acid (Example
78 b) and (8)-2-amino-3-cyclopropyl-propionamide (CAN 156077-93-9} as starting
materials, MS (ED): m/e = 409.3 [M+H]".

Example 113

6-Cyclopropylmethoxy-5-trifluoromethyi-pyridine-2-carboxylic acid ({8)-1-
20 carbamoyh-2-cyclopropyl-ethyl-amide
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a) S-(Trifluoromethy!)-pyridine-2-carboxylic acid methyl ester

O

N\ o

£
F

A solution of 5-(trifluoromcthyl)-pyridine-2-carboxylic acid (CAN 80194-69-0, 3 g, 15.7
mmol) and sulfurous dichloride (0.1 mL) in methanol (30 mL) was stirred under reflux

5 conditions overnight. Removal of the sotvent provided the crude title compound which
was purified by column chromatography (silica gel, 20 g, 10% ethyl acctate in petroleum
ether) to obtain the title compound (2.7 g, 84%) as white solid; M3 (E1): m/e = 206.1
[M+HT.

b) 1-Oxy-5S-trifivoromethyl-pyridine-2-carboxylic acid methyl ester

(i) O
o7
F =
1
10 F

A mixture of 5-(trifluoromethyl)-pyridine-2-carboxylic acid methyl ester (2.7 g, 13 mmol)
and m-CPBA (CAN 937-14-4, 6.7 g, 39 mmol) in dry methylene chloride (30 mL) was
stirred under reflux conditions overnight. Removal of the solvent in vacuo and purification
of the obtained residue by column chromatography (silica gel, 15 g, 20% cthyl acetate in

15 petroleum ether) provided the title compound (2.2 g, 76%) as light-ycllow solid; MS (EI):
m/e =222.1 [M+H]".

¢} 6-Chloro-5-(trifluoromethyl-pyridine-2-carboxylic acid methyl ester
1
Cl N\ I\O P

1-Oxy-5-trifluoromethyl-pyridine-2-carboxylic acid methyl ester (2.2 g, 10 mmol) was
20 added in portions to phosphoryl trichloride (CAN 10025-87-3, 10 mL) at 0°C and the
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resulting mixture was stired at 50°C overnight. Removal of the solvent in vacuo gave a
brown oil which was dissolved i ethyl acetate (30 mL) and carefully ncutralized with a
aqueous solution of sodium carbonate. The mixture was extracted with ethyl acetate (2 x
30 mL) and the combined organic phase was washed with brine (30 mL), dried over

5 anhydrous sodium sulfate, filtered and concentrated to give a light-brown solid. The solid
was purified by colurmn chromatography (silica gel, 15 g, 3% ethyl acetate in petroleum
cther) to give the target compound (1.5 g, 63%) as whitc solid; MS (ED: m/c = 240.0
(M

d) 6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid

10

Sodium hydride (1.1 g, 31.4 mmol) was added in portions to cyclopropyimethanol (20 mL)
and the mixture was stirred at room temperature for 0.5 hours. 6-Chloro-3-
(trifluoromethyl)-pyridine-Z-carboxylic acid methy! ester (1.5 g, 6.3 mmol) was added and
the resulting sofution was stirred at 80°C for | h. Water (20 mL) was added; the solution

15 was acidified with 6 N hydrochloric acid and then concentrated fo give a residue which
was partitioned between water (30 mb) and ethyl acetate (20 mL). The aqucous solution
was extracted with ethyl acetate (2 x 20 mL) and the combined organic phase was washed
with brinc (20 mL), dried over anhydrous sodium sulfate, filtered and concentrated to give
the crude target compound. The crude target compound was purified by column

20 chromatography (silica gel, 10 g, 15% cthyl acetate in petroleum ether) to give the title
compound (1.4 g, 85%) as white solid; MS (EI): m/e = 262.0 [M+H]".

¢) 6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid ((S)-1-carbamoyl-
2-cyclopropyl-ethyl)-amide

Chiral
A O
/_x.,\/o 1\{_\ /“\N, NH,
1 \{/ H ((
F = O
F
F

25 The title compound was synthesized in analogy to Example 1, using 6-

cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid and (S)-2-amino-3-
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cyclopropyl-propionamide (CAN 156077-93-9) as starting materials, MS (EI): m/e = 372.1
IM+HT.

Example 114

&-Cyclopropylmethoxy-5-(tetrahydro-furan-3-y)-pyridine-2-carboxylic acid ((5)-1-
5 carbamoyl-3-methyi-butyl)-amide

a) 5-Bromo-6-(cyclopropylmethoxy)-pyridine-2-carboxylic acid methy! ester

A solution of 5-bromo-6-(cyclopropylmethoxy)-pyridine-2-carboxylic acid (Example 9 d,
0.4 g, 1.5 mmol), iodomethane (CAN 16519-98-5, 0.42 g, 3 mmol), sodium carbonate

10 (0.16 g, 1.5 mmol) in DMF (10 mL) was stirred overnight at room temperature. Water was
poured into the reaction solution and the resulting mixture was extracted with cthyl acetate
(3 x 30 ml.). The combined organic extracts were washed with water and brine, dricd over
anhydrous sodium sulfate and evaporated. The residue was purified by column
chromatography (silica gel, 20 g, 5% cthyl acetate in petroleum ether) to yield the title

15 compound (0.2 g, 0.7 mmol, 48%) as white solid; MS (El): m/e = 286.0 [M+H]".

b) 6-(Cyclopropylmethoxy)-5-(2,5-dihydrofuran-3-yl)-pyridine-2-carboxylic acid methyl
ester (bl) and 6-(cyclopropylmethoxy)-5-(4,5-dithydrofuran-2-yl)-pyridine-2-carboxylic
acid methy! ester (b2)

b1 b2

20 A mixture of 5-bromo-6-(cyclopropylmethoxy}-pyridine-2-carboxylic acid methyl ester
(0.5 g, 1.7 mmol), 2,5-dihydrofuran (CAN 1708-29-8, 1.2 g, 17 mmol), palladiam(Il)
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acetate (CAN 3375-31-3, 0.02 g, 0.09 mmol), sodium acetate (0.17 g, 2 mmol) and tri-fert-
butylphosphine (CAN 13716-12-6, 0.037 g, 0.2 mmol) in DMF(10 mL) was stirred at
120°C for 2.5 hunder a nitrogen atmosphere. Water was pourcd into the reaction mixture
and the resulting mixture was extracted with ethyl acetate (3 x 30 mL). The combined
organic extracts were washed with water and brine, dried over anhydrous sodium sulfate
and evaporated. The residue was purified by column chromatography (silica gel, 10 g,
eluting with 5% cthyl acetate in petroleum ether) to yield 6-(cyclopropylmethoxy)-5-(2,5-
dihydrofuran-3-yl)-pyridine-2-carboxylic acid methyl ester (b1} and 6-
{cyclopropyimethoxy)-5-(4,5-dihydrofaran-2-yl)-pyridine-2-carboxylic acid methyl ester

IM+H]".

¢y 6-(Cyclopropylmethoxy)-5-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid methyl
ester (¢} and 6-(cyclopropylmethoxy)-S-(tetrahydrofuran-2-yl}-pyridine-2-carboxylic acid
methyl ester (¢2)

O N
O N\

|
T

c 2

To a solution of 6-(cyclopropylmethoxy)-5-(2,5-dihydrofuran-3-yl)~-pyridine-2-carboxylic
acid methyl ester (b1) and 6-(cyclopropylmethoxy)-5-(4,5-dihydrofuran-2-y})-pyridine-2-
carboxylic acid methyl ester (b2) (mixture from Example 114 b, 0.38 g, 1.38 mmol) in
EtOH (50 mL) was added Pd/C (20%, 0.08 g) under N,. The suspension was degassed
under vacuum and purged with H; several times. The mixturc was stirred under Hy balloon
at room temperature overnight. The reaction mixture was filtered through a pad of celite,
the pad was washed with EtOH and the combined filtrates were concentrated to dryness.
The crude product 6-(cyclopropylmethoxy)-5-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic
acid methyl ester (c1) and 6-(cyclopropylmethoxy)-5-(tetrahydrofuran-2-yl)-pyridine-2-
carboxylic acid methyl ester (¢2) (mixture, ¢l: ¢2 = 3:2, 0.36 g) was used for next step
without further purification; MS (E1): m/e = 278.1 [M+H]", Rt = 1.71 min.

d) 6-(Cyclopropylmethoxy)-5-{tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid (d1) and
6~(Cyclopropylmethoxy)-3-(tetrahydrofuran-2-yl)-pyridine-2-carboxylic acid (d2)
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O lN\ OH O 1NTI) OH
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di d2

A solution of 6-(cyclopropyimethoxy)-5-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid
methyl ester (c1) and 6-(cyclopropylmethoxy)-S-(tetrahydrofuran-2-yl-pyridine-2-
carboxylic acid methyl ester (c2) (mixture from Example 114 ¢, 0.35 g, 1.3 mmol) and
sodium hydroxide {55 mg, 1.4 mmol) m ethano! (56 mL) was heated to 90°C for 2 h. The
reaction mixture was cvaporated, dissolved in water and extracted with ethyl acetate (30
ml.}. The pH of the aqueous layer was adjusted to 2 by addition of 1 N hydrochloric acid
and the resulting precipitate was collected by filtration and dried in vacuo to give 6-
{cyclopropylmethoxy)-5-(tetrahydrofuran-3-yh)-pyridinc-2-carboxylic acid (d1) and 6-
{cyclopropylmethoxy)-5-(tetrahydrofuran-2-yi)-pyridine-2-carboxylic acid (d2) (mixture,
dl:d2=3:2,0.33 g, 1.3 mmol, 100%) as yellow solid; MS (E1): m/e = 264.2 [M+H]",

¢y 6-Cyclopropylmethoxy-5-{tetrahydro-furan-3-y{)-pyridine-2-carboxylic acid ({(8)-1-
carbamoyl-3-methyl-butyl)-amide

The title compound was synthesized in analogy to Example 1, using the mixture of 6~
{cyclopropylmethoxy)-5-{tetrahydrofuran-3-yl}-pyridine-2-carboxylic acid and 6-
(cyclopropylmethoxy)-5-(tetrahydrofuran-2-yh)-pyridine-2-carboxylic acid (mixture from
Example 114 d), and (28)-2-amino-4-methyl-pentanamide (CAN 687-51-4) as starting
materials, MS (EI): m/e = 376.2 [M+H]".

Example 115

&-Cyclopropylmethoxy-S-(tetrahydro-furan-2-vi}-pyridine-2-carboxylic acid {(8)-1-
carbamoyl-3-methyl-butyl)-amide
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The title compound was synthesized in analogy to Exaraple 1, using the mixture of 6~

(cyclopropyimethoxy)-5-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid and 6-

(cyclopropylmethoxy)-5-{tetrahydro furan-2-yl)-pyridine-2-carboxylic acid (mixture from

5 Example 114 &), and (28)-2-amino-4-methyl-pentanamide (CAN 687-51-4) ag starting
materials, MS (E1): m/e = 376.2 [M+HT".

Example 116

§-(3-Chioro-phenyD-5-cyclopropyb-pyridine-2-carboxylic acid {1-methyl-1-thiazol-2-

yi-ethyl-amide

)

\

| \/u\

4

Y,

10
The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
5-cyclopropyl-pyridine-2-carboxylic acid (Example 48 ¢) and o,u-~dimethyl-2-
thiazolemcthanamine (CAN 1082393-38-1) as starting materials, MS (EI}: m/c = 398.1
[M+HT

15 Example 117

5-Cyclopropyh-6-cyclopropyimethoxy-pyridine-2-carboxylic acid [2-(Z-methoxy-
ethoxy)-1,1-dimethyl-ethyll-amide

. O
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and 2-(2-methoxy-
ethoxy)- 1, I-dimethyl-cthylamine (CAN 947723-29-7) as starting materials, MS (EI): m/e
=363.2 [M+H]".

Example 118

6-Cyclopropylmethoxy-5-triffeoromethyl-pyridine-2-carboxylic acid ({8)-1-
carbameoyi-3-methyl-butyl)-amide

Chiral
G
Z‘\/O r\j\/“\ NH,
~N N
Y
F = O
FE

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-triflucromethyl-pyridine-2-carboxylic acid (Example 113 d) and
(25)-2-amino-4-methyl-pentanamide {(CAN 687-51-4) as starting matcrials, MS (EI): m/e
=374.1 [M+H]".

Example 119

6-Cyclopropylimethoxy-5-trifluoromethvi-pyridine-Z-carboxylic acid (I-methyl-1-
11,2, 4]oxadiazol-3-yi-ethyl)-amide

The title compound was synthesized in analogy to Example 1, usmg 6-
cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (Example 113 d) and 1-
methyl-1-[1,2,4]oxadiazol-3-yl ethylamine (CAN 1153757-41-5) as starting materials, MS
(ED): m/c = 371.2 [M+H]".

Example 120

§-Cyclopropylmethoxy-S-trifluoromethyl-pyridine-2-carboxylic acid {1-methyl-1-(5-
methyl-| 1,2 4]oxadiazol-3-yi)-ethyl]-amide
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The title compound was synthesized in analogy te Example 1, using 6-
cyclopropylmethoxy-S-trifluoromethyl-pyridine-2-carboxylic acid (Example 113 d) and
o6, 5-trimethyl-1,2,4-oxadiazole-3-methanamine {CAN 115383 1-97-0) as starting

Example 121

6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (T-methyl-1-
thiazol-2-yl-ethyD-amide

The title compound was synthesized in analogy to Exarmple 1, using 6-

cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (Example 113 d) and
o,e-dimethyl-2-thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (EI}.
m/e = 386.0 [M+H]".

Example 122

6-Cyclohexyl-pyridine-2-carboxylic acid (2-hydroxymethyl-cyeclohexyl-amide

OH

The title compound was synthesized in analogy to Example I, using 6-cyclohexyl-
pyridine-2-carboxylic acid (Example 7 b) and 2-amino-cyclohexanemethanol (CAN
89854-92-2) as starting materials, MS (E1): m/e = 317.2 [M+H]".

Example 123
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&-Cyclopropylimethoxy-5-(tetrahydro-furan-2-y)-pyvridine-2-carboxylc acid [1-
methylk-1-(5-methyl-{1,2,4]oxadiazol-3-yl)-ethyl]-amide

The title compound was synthesized in analogy to Example 1, using the mixture of 6-
(cyclopropylmethoxy)-5-{tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid and 6-
{cyclopropylmethoxy)-5-(tetrahydrofuran-2-yl)-pyridine-2-carboxylic acid (mixture from
Example 114 d) and a,0,5-trimethyl-1,2 4-oxadiazole-3-methanamine (CAN 1153831-97-
0) as starting materials, MS (EI): m/e = 387.2 [M+H]".

Example 124

6-Cyclopropybmethoxy-5-(tetrahydro-furan-3-yi}-pyridine-2-carboxylic acid {1-
methyl-1-(5-methyi-|1,2,4]oxadiazol-3-y-ethyi}-amide

The title compound was synthesized in analogy to Example 1, using the mixture of 6-
(cyclopropylmethoxy)-S-(tetrahydrofuran-3-yl)-pyridine-2-carboxylic acid and 6-
(cyclopropylmethoxy)-5-(tetrahydrofuran-2-y1)-pyridine-2-carboxylic acid {mixture from
Example 114 d). and w,0,5-trimethyl-1,2,4-oxadiazole-3-methanamine (CAN 1153831-97-
0) as starting materials, MS (ED): m/e = 387.2 [M+H]".

Example 125

6-(3-Chiloro-phenyl)~S-(tetrahydro-furan-2-yl}-pyridine-2-carboxylic acid [I-methyl-
1-(B-methyi-]1,2,4]oxadiazol-3-yl)-ethyl]-amide

a) 6-(3-Chlorophenyl)-5-(tetrahydro furan-2-yl)y-pyridine-2-carboxylic acid methyl ester
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A solution of 6-bromo-5-(tetrahydrofuran-2-yl)-pyridine-2-carboxylic acid methyl ester
(mixture of example 101 d, 0.296g, 1 mmel), 3-chlorophenylboronic acid (CAN 63503~
60-6, 0.24 g, 1.5 mmol), 1,1"bis(diphenylphosphino}ferrocene-palladium(Il) dichloride
methylene chloride complex (CAN 95464-05-4, 34 mg) and cesium carbonate (CAN 534-
17-8, 1 g, 3 mmol) in DMF (10 mL) was stirred overmight at 80°C under a nitrogen
atmosphere. After filtration, the reaction mixture was poured into 20 mL 1,0 and washed
with cthyl acetate (2 x 20 mL). The organic layer was concentrated under reduced pressure
to provide the title compound (0.3 g, 91%) as black o1l which was used in the next step
without further purification; MS (EI): m/e = 318.1 [M+H]".

by 6-(3-Chloro-phenyl)-5-(tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid

A mixture ot 6-(3-chlorophenyl)-5-(tetrahydrofuran-2-yl)-pyridine-2-carboxylic acid
methyl ester (0.3 g, 1 mmol) and lithium hydroxide monohydrate (CAN 1310-66-3, 130
mg, 3 mmoly m THF/H,O 1/1 (20 mL) was stirred at room temperature for 1 h. After
removal of the organic solvent under reduced pressure the aqueous phase was washed with
ethyl acetate (10 mL) and acidified with 1 N HCl to pH = 3. The resulting solution was
extracted with ethyl acetate (2 x 20 mL). The organic layer was concentrated under
reduced pressure to give the title compound (0.28 g, 98%) as black oil which was used in
the next step without further purification; MS (ET): m/e = 304.0 [M+H]".

¢y 6-(3-Chloro-phenyl)-5~(tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid [ 1-methyl-1-
(5-methyl-{1,2,4]oxadiazol-3-y-cthyl}-amide
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The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
S-{tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid and o,a,5-trimethyl-1,2,4-oxadiazole-
3-methanamine (CAM 1153831-97-0) as starting materials, MS (E1): m/e = 427.1 [M+H]".

5 Example 126

6-(3-Chlero-phenyl}-5-(tetrahydro-furan-2-yi)-pyridine-2-carboxylic acid (1-methyl-
1-oxazol-2-yl-ethyl)-amide

Cl

|
£ o
X 1 N .
e
T

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-

10 S-(tetrahydro-furan-2-yl)-pyridine-2-carboxylic acid (Example 125 b) and o,0-dimethyl-2-
oxazolemethanamine (CAN 1211519-76-4) as starting materials, MS (El): m/ec = 412.1
[MHHHT

Example 127

&-(3-Chioro-phenyl)-S-(tetrahydro-furan-2-vi)-pyridine-2-carboxylic acid {1-methyl-
15 1-thiazol-Z-yl-ethyl-amide

7 1~
e N.\ ~ /<(
\()l v N\\S)
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The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
5-(tetrahydro-furan-2-y-pyridine-~2-carboxylic acid (Example 125 b) and o,a-dimethyi-2-
thiazolemcthanamine (CAN 1082393-38-1) as starting materials, MS (El): m/e = 428.1
[M+H]'

i3

Example 128
6-(3-Chlore-phenyi}-S-cyclopentyl-pyridine-2-carboxylic acid {1-methyl-1-thiazol-2-
yl-ethyl-amide

Cl

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-

10 S-cyclopentyl-pyridine-2-carboxylic acid (Example 106 ¢) and ¢,a-dimethyl-2-
thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (EI): m/e = 426.1
[M+H]".

Example 129

6-Cyclopropylmethoxy-5-triftuoromethyl-pyridine-2-carboxylic acid (I-methyi-1-
15 oxazol-Z-yl-ethyl-amide

The title compound was synthesized i analogy to Example 1, using 6-

cyclopropylmethoxy-5-triflucromethyl-pyridine-2-carboxylic acid (Example 113 d) and

o,0-dimethyl-2-oxazolemethanamine (CAN 1211519-76-4) ag starting materials, MS (ET):
20 m/c=2370.1 [M+H]"

Fxample 130

6-Cyclopropylmethoxy-5-methyl-pyridine-2-carboxylic acid ((S)-1-carbamoyl-2-
eyciopropyl-ethyly-amide
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-maethyl-pyridine-2-carboxylic acid (Example 36 d) and (8)-2-
amino-3-cyclopropyl-propionamide (CAN 156077-93-9) ag starting materials, MS (El):

Example 131

&-Cyclopropylmethoxy-5-(3-hydroxy-azetidin-1-yl-pyridine-2-carboxylic acid {{(5)-1-

carbamoyi-3~-methyl-butyly-amide

%o N j\ {KNH?
JORA
Ho” /:j

10 The title corapound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3-hydroxy-azctidin-1-yl)-pyridine-2-carboxylic acid (Example 75
a) and (25)-2-amino-4-methyl-pentanamide (CAN 687-51-4) as starting materials, MS
(E1): m/e = 377.2 [M+H]'.

Example 132

o
LA

6~ Cyclopropylimethoxy-5-(3,3-difluoro-aretidin-1-yl}-pyridine-2-carboxyle acid ((S)~
1-carbamoyi-3-methyi-butyl)-amide

Chiral
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The title comnpound was synthesized in analogy to Example I, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (Example
69 b) and (25)-2-amino-4-methyl-pentanamide (CAN 687-51-4) ag starting materials, MS
(ED): m/e = 397.2 [M+HY".

Exampie 133

5-Cyclopropylamino-6-cyclopropylmethoxy-pyridine-2-carboxyiic acid ((S)-1-
carbamoyl-2-cyclopropyl-ethylj-amide

a) 5-(Cyclopropylamino)-6-{cyclopropylmethoxy)-pyridine-2-carboxylic acid methy! ester

s

Cyclopropanamine (CAS 765-30-0, 158 mg, 2.8 mmol), bis(diphenylphosphino)-1,1'-
binaphthalenc (CAS 98327-87-8, 115 mg, 0.19 mmol),
tris(dibenzylidencacetone)dipalladium (CAS 51364-51-3, 84 mg, 0.093 mmol) and cesium
carbonate (CAS 534-17-8, 1.8 g, 6.6 mmol) were added to solution of 5-bromo-6-
(cyclopropylmethoxy)-pyridine-2-carboxylic acid methyl ester (Example 114 a, 530 mg,
1.85 mmol) in toluene {20 mL) under a nitrogen atmosphere. The reaction mixture was
stirred overpight at 110°C and concentrated iz vacuo. The residuc was dissolved in water
and extracted with cthyl acetate (30 mL). The pH of the aqueous layer was adjusted to 2 by
addition of 1 N HCI, the resulting precipitate was collected by filtration, dried in vacuo
and purified by column chromuatography (silica gel, 50 g, 50% cthy! acetate in petroleum
ether) to vield the title compound (400 mg, 82%) as a yellow solid; MS (E1): m/c = 263.1
[M+H]

b) 5-Cyclopropylamino-6-cyclopropylmethoxy-pyridine-2-carboxylic acid
Ao n
— N
O\T j/ OH
HN/]\/
A solution of 5-(cyclopropylamino)-6-(cyclopropylmethoxy)-pyridine-2-carboxylic acid

methyl ester (400 mg, 1.53 mmol), sodium hydroxide (244 mg, 6.1 mmol) in THF/H,0 /1

(10 mL) was stirred for 1 h at room temperaturc. The reaction mixture was concentrated
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under reduced pressurc. Water was added and the pH was adjusted to 2 by addition of I N
HCL Extraction with ethyl acetate (30 mL) was followed by washing with brine (6 x 30
mL). The organic layer was dried over sodium sulfate and concentrated in vacuo. The
residuc was purified by column chromatography (silica gel, 50 g, 50% ethyl acetate in

5 petroleum ether) to yield the title compound (350 mg, 92%) as yellow solid; MS (El): m/c
=249.3 [M+H]".

¢) 5-Cyclopropylamino-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((5)-1-
carbamoyl-2-cyclopropyl-ethyl)-amide

/\ Chiral
O -
A\/O\l/l\i\ i N® [ /Nriz
[ H/\ﬂ
O
HN

10 The title compound was synthesized mn analogy to Example 1, using 5-cyclopropylamino-
6-cyclopropylmethoxy-pyridine-2-carboxylic acid and (8)-2-amino-3-cyclopropyl-
propionamide (CAN 156077-93-9) as starting materials, MS (ED: m/e = 359.2 [M+H]'.

Example 134

5-Cyelopropylamine-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((5)-1-

15 carhamovi-3-meihvi-buiyD-amide
' W y

/ Chiral

/A-m
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropylamino-
6-cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 133 b) and (25)-2-amino-4-
methyl-pentanamide (CAN 687-51-4) ag starting materials, MS (ED): m/e = 361.3 [M+H]".

20 Exanple 135
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¢-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yD-pyridine-2-carboxylic acid ((8)-
1-eyclopropyimethyl-2-hydroxy-2Z-methyl-propyl)-amide

a) (S)-Methyl 2-(tert-butoxycarbonylamino)-3-cyclopropylpropanoate

To a mixture of (S)-2-(tert-butoxycarbonylamino }-3-cyclopropylpropanoic acid (CAN
89483-06-7, 6.792 g, 30 mmol) and KoCO: (8.173 g, 59 mmol) m DMF (100 mL) was
added Mel (10.37 g, 73 mmol). The reaction mixture was stirred overnight at room
temperature. After filtration, the filtratc was concentrated to give the title compound as
yellow oil (6.44 g, 89%); MS (E1): m/e = 266.2 [M+Na]'.

b) (S)-tert-Butyl [-cyclopropyl-3-hydroxy-3-methylbutan-2-ylcarbamatc

/%O/loj\ﬁ \{/\OH

To a solution of (S)-methyl 2-(tert-butoxycarbonylamino)-3-cyclopropylpropanoate (0.972
g, 4 mmol) in THF (20 mL) was added a solution of MeMgBr in diethyl ether (3 M, 3.34
mi., 10 mmol) at 0°C. The resulting mixture was stirred at §°C for 3 h. Then it was
quenched with water. The mixture was diluted with ethyl acetate (20 mL) and brine {20
ml). The organic layer was washed with brine (20 mL) again, dried over anhydrous
sodium sulfate and concentrated to give the title compound as white solid (0.8 g, 82%);
MS (EI): m/e = 266.2 [M+Na]'.

¢) (8)-3-Amino-4-cyclopropyl-2-methyi-butan-2-ol

v OH
HNT S

A solution of (S)-rert-butyl 1-cyclopropyl-3-hydroxy-3-methylbutan-2-ylcarbamate (0.8 g,
3 mmol) in cthyl acetate was saturated with hydrochloride (16 mL) and stirred for 1 h at

room temperature. After diluting with water (20 mL), the layers were separated and the
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water phase was washed with ethyl acctate (20 mL.). Then it was adjusted with 1 N NaOH
to pH = 8~9 and extracted with methylene chloride (3 x 20 mL). The combined organic
layer was dried over anhydrous sodium sulfate and concentrated to give the title compound
as yellow 01l (0.3 g, 64%); MS (EI): m/e = 144.2 [M+Na]",

5 d) 6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid ((S)-1-
cyclopropylmethyl-2-hydroxy-2-methyl-propyl)-amide

i Chiral
L
A\/o\ PN O
| H
s
4@\]
}:’.‘
F

The title compound was synthesized in analogy to Example 1, using 6~
cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl)-pyridine-2-carboxylic acid (Examplec

10 69 b) and (8)-3-amino-4-cyclopropyl-2-methyl-butan-2-of as starting materials, MS (EI):
m/e =410.2 [M+H]".

HExample 136

§-Cyclopropylmethoxy-S-(tetrahydro-furan-3-y-pyridine-2-carboxylic acid ((8)-1-
carbamoyl-2-cyclopropyl-ethyl)-amide

\

AN
e
\

Tr=z
o=\

The title compound was synthesized in analogy to Example 1, using the mixture of 6-
(cyclopropyimethoxy)-5-(tetrahydrofuran-3-yh)-pyridine-2-carboxylic acid and 6-
(cyclopropylmethoxy)-5-(tetrahydrofuran-2-yl-pyridine-2-carboxylic acid {mixturc from
Example 114 d), and (S)-2-amino-3-cyclopropyl-propionamide (CAN 156077-93-9) as

20 starting materials, MS (E1): m/e = 374.2 [M+H]",

Kxample 137
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6-Cyclopropyimethoxy-5-(3,3-difluoro-azetidin-1-yh)-pyridine-2-carboxylic acid (2-
hydroxy-cycichexyl)-amide

The title compound was synthesized in analogy to Example 1, using 6-

5 cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yh)~pyridine-2-carboxylic acid (Example
69 by and 2Z-amino-cyclohexano! (CAN 6850-38-0) as starting materials, M& {(E1): m/e =
382.2 [M+H]'.

Exampie 138

6-Cycloprepyimethoxy-5-(3,3-difluore-azetidin- 1-y-pyridine-2-carboxylic acid [(8)-
10 Z-eyelopropyh-1-(5-methyl-{1,2,4]oxadiazol-3-y-ethyl}-amide

Chiral

/*\\/

‘f""o

The title compound was synthesized in analogy to Example I, using 6-

cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yD-pyridine-2-carboxylic acid (Example

69 b) and (5)-2-cyclopropyl-1-(5-methyi-{1,2,4Joxadiazol-3-y1)-cthylamine (Fxample 38
15 e) as starting materials, MS (EI): m/c = 434.2 [M+H]"

Example 139

5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxyiie acid ((8)-1-
cyciopropylmethyl-2-hydroxy-2-methyl-propylj-amide
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (S)-3-amino-4-
cyclopropyl-2-methyl-butan-2-ol (Example 135 ¢) as starting materials, MS (EI): m/e =
359.2 [M+H]".

Example 140

6-(3-Chioro-phenyl}-5-(3,3-difluoro-azetidin-1-yD-pyridine-2-carboxylic acid ((8)-1-
carbamoyl-3-methyl-butyl)-amide

a) 6-(3-Chloro-phenyl)-5-(3,3-difluoro-azetidin- 1 -y1)-pyridine-2-carboxylic acid

Ci

N
F‘

F

6-Chloro-5-(3,3-difluoroazetidin- 1-yl)-pyridine-2-carboxylic acid methyl ester (Example
69 a, 0.3 g, 1.15 mmol), 1, ’-bis(diphenylphosphino jferrocene-palladium(il)dichloride
methylene chloride complex (CAN 72287-26-4, 47 mg, 0.058 mmol) and cesium
carbonate (CAN 534-17-8, 0.56 g, 1.72 mmol) were added to a solution of 3~
chlorophenylboronic acid {CAN 63503-60-6, 0.27 g, 1.72 mmol) in water (20 mL) and
DMF (10 mL). The mixture was stirred for 48 h at 100°C. The reaction mixture was
adjusted to pH = 3 and extracted with methylene chloride (3 x 20 maL). The organic layers
were combined, dried over sodium sulfate and concentrated to give the erude product (110
mg, 30%); MS (ED): 325.0 [M+H]".

b) 6-(3-Chloro-phenyl)-5-(3,3-difluoro-azetidin-1-y)-pyridine-2-carboxylic acid ((S)-1-
carbamoyl-3-methyl-butyl}-amide
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The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
5-(3,3-difluoro-azetidin-1-yl}-pyridine-Z-carboxylic acid and (25)-2-amino-4-methyl-
pentanamide (CAN 687-51-4) as starting materials, MS (EI): m/c = 437.2 [M+H]".

Example 141

6-Cyclopropylmethoxy-5-(tetrahydro-furan-3-yi)-pyridine-2-carboxylic acid {2~
hydroxy-1,1-dimethyl-ethyl)-amide

The title compound was synthesized in analogy to Example 1, using the mixture of 6-
(cyclopropylmethoxy)-5-(tetrahydrofuran-3-yh-pyridine-2-carboxylic acid and 6-
(cyclopropylimethoxy)-S-(tetrahydro furan-2-yl}-pyridine-2-carboxylic acid {mixturc from
Example 114 d), and 2-amino-2-methyl-1-propanol (CAN 124-68-5) as starting materials,
MS (EI): m/e = 335.1 [M+H]".

Example 142

5-Cyclopropyl-6~{2-methoxy-ethoxy)-pyridine-Z-carboxylic acid ((5)-1-carbamoyl-3-
methyi-butyl)-amide

a) 5-Bromo-6-(2-methoxyethoxy)-pyridine-2-carboxylic acid

O
\O/\/O N\ OH

|

=
Br

NaH (2.26 g, 66 mmol) was added in portions to a solution of 2-methoxyethanol (30 mL).

The mixture was stirred for 30 min at room temperature. Then 5-bromo-6-chloro-pyridine-
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2-carboxylic acid methyl ester (Example 9 ¢, 3 g, 12 mmol) was added and the reaction
mixture was heated to 100°C overnight. The mixture was poured into water and extracted
with cthyl acetate (30 mL). The pH of the aqueous layer was adjusted to 2 by addition of |
N hydrochloric acid and the resulting mixture was extracted with ethyl acetate (3 x 50
mL). The combined organic extracts were washed three times with brine, dried (sodium
sulfate) and evaporated. The crude title compound (2.48 g, vellow solid) was used for the
next reaction step without further purification; MS (EI: m/e 276.0 [M+H]".

b) 5-Bromo-6-(2-methoxyethoxy)-pyridine-2-carboxylic acid methyl ester

.

O

A solution of 5-bromo-6-(2-methoxyethoxy)-pyridine-2-carboxylic acid (2.48 g, 9 mmol),
iodomethane (2.55 g, 18 mmol) and sodium carbonate {0.106 g, 9 mmol) in DMF (30 mL)
was stirred overnight at room temperature. The reaction mixture was poured into water and
extracted with ethyl acetate (3 x 50 mL). The combined organic extracts were washed
three times with brine, dried {sodium sulfate) and evaporated. The residue was purified by
column chromatography (silica gel, 50 g, 30% ethyl acctate in petroleumn ether) to yield the
title compound (1.7 g, 6 mmol, 65 %) as yellow solid; MS (EI): m/e 290.0 [M-+H]".

¢) 5-Cyclopropyl-6-(2-methoxyethoxy)-pyridine-2-carboxylic acid methyl ester

~o

Under an atmosphere of nitrogen, a solution of 5-bromo-6-(2-methoxyethoxy)-pyridine-2-
carboxylic acid methyl ester (0.2 g, 0.7 mmol), cyclopropylboronic acid (CAN 411235-57-
9, 81 mg, 0.9 mmol), palladium acetate (CAN 3375-31-3, 8 mg, 0.037 mmol),
tricyclohexylphosphine (CAN 2622-14-2, 0.021 g, 0.07 ramol) and potassium phosphate
(0.54 g, 0.20 mmol) m toluene (20 ml) and water (1 mL) was heated to 110°C for 48 h.
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The reaction mixture was concentrated under reduced pressure, dissolved in water,
extracted with cthyl acetate (3 x 30 mL), washed with brine, dried (sodium sulfate) and
evaporated to dryness. The residue was purified by column chromatography (silica gel, 10
g, 5% ethyl acetate in petroleum ether) to yicld the title compound (0.16 g, 1 mmol, 93%)
as yellow oil; MS (EI): m/e 252.2 [M+H]',

d) 5-Cyclopropyl-6-(2-methoxyethoxy)-pyridine-2-carboxylic acid

0
\o”\v’o\i(f\j)‘o.ha
v

A sotution of 5-cyclopropyl-6-(2-methoxyethoxy)-pyridine-2-carboxylic acid methyl ester
(0.16 g, 0.6 mmol) and sodium hydroxide (31 mg, 0.7 mmol) in ethanol (40 mL) was
heated to 90°C for 2 h. The reaction mixture was cvaporated, digsolved in water and
extracted with ethyl acetate (30 mL). The pH of the aqueous layer was adjusted to 2 by
addition of 1 N hydrochloric acid, the resulting precipitate was collected by filtration and
dried in vacuo to give the title compound (0.11 g, 0.5 mmol; 73%) as yellow oil; MS: m/e
=238.1 [M+H]'.

¢) 5-Cyclopropyl-6-(2-methoxy-ethoxy)-pyridine-2-carboxylic acid ({8)-1-carbamoyi-3-
mcthyl-butyl)-amide

Chiral

I
H
| A

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-(2-
rethoxy-ethoxy)-pyridine-2-carboxylic acid and (28)-2-amino-4-methyl-pentanamide
(CAN 687-51-4) as starting materials, MS (EI): m/c = 350.2 [M+H]".

Example 143

7,7-Diraethyl-5,6,7,8-tetrahvdro-guineline-2-carboxylic acid ((R)}2-cyclopronyl-2-
hydroxy-propyl}-amide
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a) 7,7-Dimethyl-5,6,7 8-tetrahydro- L H-quinolin-2-one

A solution of 3,3-dimethyleyclohexanone (10 g, 71.3 mmol) and methyl propiolate (11.5
g, 136 mmol) in ammonia (390 ml, 2.73 mol) was hcated and stirred in an autoclave at
140°C for 16 h. The autoclave was cooled to ambient temperature, and the reaction
mixture was transferred into a 1 L round-bottomed flask and was evaporated in vacuo to
give a solid residue which was purified by gradient chromatography on silica with ethy]
acctate in heptanc to give 7.0 g (55%) of the title compound as colorless oil; LC-MS (UV
peak area/EIC)Y 85%, 178.1228 (M+H) .

b) Trifluoro-methanesuifonic acid 7,7-dimcethyl-5,6,7,8-tetrahydro-quinolin-2-yl ester

F
N O3
X s
| N F
o O

7,7-Dimethyl-5,6,7,8-tetrahydro-1H-quinolin-2-one (2.0 g, 11.3 mmol) was dissolved in
CHoCly (50 mi). After addition of triethylamine (1.37 g, 1.89 mL, 13.5 mmol) the mixture
was cooled to -45°C with stirring. Trifluoromethanesulfonic anhydride (4.78 g, 2.86 mL,,
16.9 mmol) was added slowly over a period of 10 min at -50 to -45°C. The mixturc was
stirred for 15 mun at this temperature. The cooling-bath was removed and the reaction
mixture was stirred for 1h at room temperature; poured onto ice (50 mL) and stirred for 5
min after adding 20 mL 15% NaOH solution. Phases were separated and the aqueous
phase was extracted with CH,Cl; (2 x 30 mL). The org. layers were combined, washed
with 15%-NaOH (2 x 20mL), dried with NaySO4, and concentrated in vacuo. The resulting
light brown oil was purified by gradient chromatography on silica with ethyl acetate in
heptane to give 3.3 g (94%) of the title compound as colorless oil; LC-MS (UV peak
arca/EIC) 100%, 310.0722 OM+H)".

¢} 7,7-Dimethyl-5,6,7,8-tetrahydro-quino line-2-carboxylic acid methyl ester
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Trifluoro-methancsulfonic acid 7,7-dimethyl-5,6,7,8-tetrahydro-quinolin-2-yi cster (3.1 ¢
16.0 mmol) was dissolved in methano! (45 mL) and ethyl acetate (45 mL). PAChL{dppf)-
CHLCly adduct (311 mg, 381 umol) and triethylamine (1.52 g, 2.1 mlL, 15.0 mmol) were
added and the mixture was stirred in an autoclave at 110°C with a CO pressure of 70 bar
for 24 h. The solvents were cvaporated to give a red-brown oily residue that was purified
by gradient chromatography on silica with ethyl acetate in heptanc. The chromatography
yiclded 1.9 g (86%) of the title compound as white solid; LC-MS (UV peak arca/EIC)
100%, 220.1335 (M+H)".

d) 7,7-Dimethyl-5,6,7,8-tetrahydro-quinoline-2-carboxylic acid
O
f}/‘ | N%/lL'OH
N

7,7-Dimethyl-5,6,7,8-tetrabydro-quinoline-2-carboxylic acid methyl ester (1.88 g, 8.57
mmol) was dissolved in THF (30 mL) and water (10 mL). Lithium hydroxide monohydrate
(616 mg, 25.7 mmol) was added with stirring at room temperature and the reaction mixture
was stirred at reflux temperature for Th, The mixture was cooled, acidified with 2 N HCl to
pH = 5 and extracted with ethyl acetate. The organic phases were combined, dried with
Nap SOy, and concentrated in vacuo. The residue was stirred with ethyl acctate (5 mL) at
40°C; n-heptanc (10 wl) was added and stirring at room temperaturce continued for 30
min. The precipitate was filtered and dried to give 1.7 g (96%) of the title compound as
white solid; MS (ISP} m/e 206.1 [M+HT".

e) 7,7-Dimethyl-5,6,7,8-tetrahydro-quinoline-2-carboxylic acid ((R)-2-cyclopropyl-2-
hydroxy-propyl}-amide

0

The title compound was synthesized 1 analogy to Example 1, using 7,7-dimethyl-5.6,7,8-
tetrahydro-quinoline-2-carboxylic acid and (eR}-o-(aminomethyl-a-methyl-cyclo-
propanemethano! (CAN 912454-48-9) as starting materials, LC-MS (UV peak arca/EIC)
99.3%, 303.2078 (M+H)".

Example 144

1, 1-dimethy+-N-(2-(5-methy}-1,2,4-oxadiazob-3-yDpropan-2-y1}-5,6,7,8-
tetrahydroquinoline-2-carboxamide
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The title compound was synthesized in analogy to Example 1, using 7,7-dimethyl-5,6,7,8-
tetrahydro-quinoline-2-carboxylic acid (Example 143 d) and o,0.,5-trimethyl-1,2,4-
oxadiazole-3-methanamine (CAN 1153831-97-0) as starting materials, LC-MS (UV peak
arca/EIC) 100%, 329.1977 (M+H)".

Example 145

M-{i-hydroxy-Z-methyiprepan-2-y1)-7,7-dimethyl-5,6,7,8-tetrahydroquinsline-2-
carboxamide

CI? \
//\ e | ,e\\K‘\Nx/OH
H
=

The title compound was synthesized in analogy to Example 1, using 7,7-dimethyl-5,6,7,8-
tetrahydro-quinoline-2-carboxylic acid (Example 143 d) and 2-amino-2-methyl-1-propanol
(CAN 124-68-5) as starting materials, LC-MS (UV peak area/E1C) 99.7%, 277.1910
(M+H)'.

Example 146

&-Cyelopropylmethosy-5-(3,3-difluoro-azetidin-1-y)-pyridine-Z-carboxylic acid {(8)-
2~cyclopropyl-1-thiazol-Z-yi-ethyl-amide

The title compound was synthesized in analogy to Example 1, using 6-
cyelopropylmethoxy-5-(3,3-difluoro-azetidin- 1-yl)-pyridine-2-carboxylic acid (Example

69 by and (8)-2-cyclopropyl-1-thiazol-2-yl-ethylamine (Example 59 b) as starting
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Example 147

§-Cyclopropyimethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carbeoxylic acid

(pyridin-2-ylimethyD-amide

Q
F\]QN

f.‘:

The title compound was synthesized in analogy to Example 1, using 6~
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (Example
69 b) and pyridin-2-yi-methylamine (CAN 3731-51-9) as starting materials, MS (El): m/e
= 3752 [M+H]".

Example 148

o-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yi-pyridine-2-carboxylic acid (2-
hydroxy-1,1-dimethyl-ethyl)-amide

0
F\/C}\r 7

F

The title compound was synthesized in analogy to Example I, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -y1)-pyridine-2-carboxylic acid (Example
69 b) and 2-amino-2-methyl-1-propanol (CAN 124-68-5) as starting materials, MS (ET):
m/e = 356.2 [M+H]".

Example 14%

[6~-Cyelopropyimethoxy-5-(3,3-diftuors-azetidin-1-yD-pyridin-2-vi]-((8)-2-
hydroxymethyl-pyrrofidin-1-yl}-methanone
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxvlic acid (Example
69 b) and (5)-1-pyrrolidin-2-yl-methanol (CAN 23356-96-9) as starting materials, MS
(ED: m/e = 368.2 [M+H]"

Example 150

6-Cyelopropylmethoxy-5-(3-hydroxy-oxetan-3-y-pyridine-Z-carboxylic acid ((S)-1-
carbamoyl-3-methyl-butyD-amide

ay 6-Cyclopropylmethoxy-5-(3-hydroxy-oxetan-3-yh-pyridine-2-carboxylic acid

/ T,
O

OH

Under a nitrogen atmosphere, #-Buli (3.23 mL, 5.6 mmol) was added dropwise to a
solution of 5-bromo-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 9 d,
1.1g, 4.0 mmol) in THF (50 mL) at -78°C and stirred for | h at this temperature. Then a
solution of oxetan-3-one (CAN 6704-31-0, 0.73 g, 10 mmol) in THEF (5 mi) was added at
~78°C. The reaction mixture was stirred for 1 h at room temperaturc and quenched with aq.
NH4Cl solution. The pH was adjusted to 2 with conc. HCL The mixture was extracted with
cthyl acetate (3 x 50 mL), the organic layers were combined, washed with brine (2 x 50
miy and dried over NapySO4. The solvent was removed under reduced pressure and the
crude product was purificd by chromatography over silica gel using petroleum cther/ethyl
acetate = 1/1 to give the title compound (0.13 g, 30.8%) as a yellow solid; MS (El}: m/e =
266.1 [M+H]'.

b) 6-Cyclopropylmethoxy-5-(3-hydroxy-oxctan-3-yh-pyridine-2-carboxylic acid ((8)-1-
carbamoyl-3-methyl-butyl}-amide
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3-hydroxy-oxctan-3-yl)-pyridine-2-carboxylic acid and (28)-2-
amino-4-methyl-pentanamide (CAN 687-51-4) as starting materials, MS (EI): m/e = 378.2

50 MY
Example 151
6-(3-Chloroe-phenyl)-5-(tetrahydro-furan-3-yl)-pyridine-2-carboxylic acid | I-methyl-
1-(5-methyl-]1,2,4joxadiarol-3-ylj-ethyl]-amide
Cl
= I o)
Y
Sy N\ /L\ N
N N
| J/ H b
P N—~q
O
10 The title corapound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
5-(tetrahydro-furan-3-yl)-pyridine-2-carboxylic acid (Example 101 ) and o, 0, 5-trimethyl-
1,2,4-oxadiazole-3-methanamine (CAN 1153831-97-0) as starting materials, MS (E1): m/e
= 4271 [M+H]".
Examplie 152
15 6-(3-Chioro-phenyi}-5-(3,3-difluoro-azetidin-1-yD-pyridine-2~carboxylic acid [2-(2-

methoxy-ethoxy)-1,1-dimethyi-ethyli-amide
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The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
5-(3,3-difluoro-azetidin- 1 -yl}-pyridine-2-carboxylic acid (Example 140 a) and 2-(2-
methoxy-ethoxy)-1,1-dimethyl-cthylamine (CAN 947723-29-7) as starting materials, MS
(ED): m/e = 454.1 [M+H]'.

Gl

L

Example 153

5-Cyclopropyl-6-(Z-methoxy-ethoxy)-pyridine-2-carboxylic acid {1-methyi-1-(5-
methyl-[1,2,4]oxadiazoel-3-yD-ethyl]-amide

O
N
\O/\\/O\" 5 J‘LN/ N
[ H 7
e NYO
10 The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-(2-

methoxyethoxy)-pyridine-2-carboxylic acid (Example 142 d) and o,a,5-trimethyl-1,2,4-

oxadiazole-3-methanamine (CAN 1153831-97-0) as starting materials, MS (EI): m/e =
361.1 [M+HT"

Exampie 154

15 B-Cyclopropyl-6-cyclopropylmethoxy-pyridine-Z-carboxyiic acid (1,1-dimethyi-3-
morpholin-4-y-propyl-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and 1,1-dimethyl-3-
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morpholin-4-yl-propylamine (Example 35 d) as starting materials, MS (EI): m/e = 388.3
[M+HT".

Example 155

5-Cyclopropyl-6-(4-llnoro-benzyi)-pyridine-2-carboxylic acid ((8)-1-carbamoyl-3-
methyl-butyl)-amide

a) 5-Bromo-6-methyl-pyridine-2-carbonitrile

NaCIN (4 g, 82 mmol) was added to a solution of 3-bromo-6-fluoro-2-methyl-pyridine (4
g, 21 mmol) in DMSO (100 mL) The mixture was stirred for 2 h at 100°C, pourcd into
HoO (100 mL) and extracted with cthyl acetate (2 x 100mL). The organic layers were
dried over NapS04, concentrated and purificd by flash column chromatography (silica gel,
10 g, cluting with 10% ethyl acetate in petroleum ether) to give the title compound (0.6 g,
15%) as white solid; MS (EI): m/e = 197.0 [M+H]".

b) 5-Cyclopropyl-6-methyl-pyridine-2-carbonitrile

~._~N CN

AN
P

5-Bromo-6-methyl-pyridine-2-carbonitrile (0.5 g, 2.5 mmol), cyclopropylboronic acid
(CAN:411235-57-9,0.36 ¢, 4 mmol), Pdy(dba); (CAN:411235-57-9,0.1 g, 0.2mmol),
xantphos (CAN:161265-03-8,0.15 g, 0.26mmol) and Cs:CG5 (1.1 g, 3 mmol) were
suspended in 1,4-dioxane (30 mL) under a nitrogen atmosphere. The mixture was stirred
for 12 hoat 110°C, filtered, concentrated under reduced pressure and purificd by column
chromatography (stlica gel, 5 g, eluting with 10% cthyl acctate in petroleum ether) to give
the title compound (0.3 g, 75%) as yellow solid; MS (EI): m/e = 159.2 [M+R]".

¢) 5-Cyclopropyl-6-methyl-1-oxy-pyridine-2-carbonitrile
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A mixturc of 5-cyclopropyl-6-methyl-pyridine-2-carbonitrile (0.2 g, 1.3 mmol) and n1-
CPBA (0.5 g, 3 mmol) in CH,Cl, (10 mL) was stirred for 12 hours at 60°C. After cooling
to ambient temperature, the mixturc was filtered, concentrated under reduced pressure and
purified by column chromatography (silica gel, 3 g, cluting with 50% cthyl acctatc in
petroleum ether) to give the title compound (0.2 g, 91%) as yellow solid; MBS (EL): m/e =
175.0 [M+HT .

dy 5-Cyclopropyl-6-hydroxymethyl-pyridine-2-carbonitrile

N AN
O
L

Trifluoroacetic acid anhydride (CAN 457-25-0, 1 mL) was added to a solution of 5-
cyclopropyl-6-methyl-1-oxy-pyridine-2-carbonitrile (0.2 g, 1.1 ramol) in CHyCly (10 mL).
The reaction mixture wag stired for 12 h at ambient temperaturc and then partitioned
between 6 N NaOH aq. (10 mL) and CH2Cl; (10 mL). The aqucous phase was washed
several times with CH,Cl, and the combined organic fractions were dried over NayS0y4 and
concentrated under reduced pressure. The residue was purified by column chromatography
(silica gel, 3 g, eluting with 1% mcthanol in methylene chloride) to give the title
compound (0.1 g, 50%) as yellow oil; MS (BI): m/c = 175.2 [M+H]',

¢) 6-Bromomethyl-5-cyclopropyl-pyridine-2-carbonitrile

A solution of 5-cyclopropyl-6-hydroxymethyl-pyridine-2-carbonitrile (0.1 g, 0.6 mmol},
CBryg (0.8 g, 1.2 mmol), PPhs (0.3 g, 1.2 mmol) in THF (10 mL) was stirred for 12 h at
40°C. The solvent was removed under reduced pressurc and the crude product purified by
flash column chromatography (silica gel, 3 g, cluting with 25% cthyl acetate in petroleum
cther) to give the title compound (0.1 g, 74%) as yellow solid; MS (EI}: m/e = 236.9
[MA+HT
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f) 5-Cyclopropyl-6-(4-fluoro-benzyl)-pyridine-2-carbonitrile

F
N

| Pz

(/N\\\ CN

o

A mixture of 6-bromomethyl-5-cyclopropyl-pyridine-2-carbonitrile (0.1 g, 0.4 mmol), 4-
fluoro-benzylboronic acid (CAN 1765-93-1, 0.1 g, 0.7 mmo!), Pd(dppHCl, (CAN 95464-
05-4, 50 mg, 0.068 mmol), Cs,CO1 (0.2 g, 0.6 mmol) in 1.4-dioxane (10 mL) was stirred
for 12 h at 110°C under a nitrogen atmosphere. The mixture was filtered, concentrated and
purified by flash column chromatography (silica gel, 3 g, cluting with 25% cthyl acctate
in petroleum cther) to give the title compound (80 mg, 75%) as yellow sohd; MS (El): m/e
=253.2 [M+H]".

g) 5-Cyclopropyl-6-{4-fluoro-benzyl}-pyridine-2-carboxylic acid

D
o
_Ny__COOH

|
- \//
V

A solution of 5-cyclopropyl-6-(4-fluoro-benzyD-pyridine-2-carbonitrile (0.08 g, 6.3 mmol)
and NaOH (0.05 g, 1.2 mmol) in HoO (10 mL) was stirred for 2 hours at 90°C. The pH
was adjusted to 3 with 1 M HCI. The mixture was extracted with ethyl acetate (3 x 10 mL),
dried over Na50y, concentrated under reduced pressure and purified by column
chromatography to give the title compound (0.06 g, 70%) as yellow solid; MS (El): m/e =
272.1 [MHHT"

hy 5-Cyclopropyl-6-(4-fluoro-benzyl)-pyridine-2-carboxylic acid ((8)-1-carbamoyl-3-
methyl-butyl)-amide
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-(4-
fluoro-benzyly-pyridine-2-carboxylic acid and (28)-2-amino-4-methyl-pentanamide (CAN
687-51-4) as starting materials, MS (EI): m/c = 384.2 [M+H]".

Example 156

6-(3-Chloro-phenyi)-5-(3,3-diflusro-azetidin-1-yD-pyridine-2-carboxyiic acid (1-
methyl-1-thiarzol-2-yi-ethylj-amide

The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
5-(3,3-difluoro-azetidin- 1-yl)-pyridine-2-carboxylic acid {Example 140 a) and a,¢-
dimethyl-2-thiazolemethanamine (CAN 1082393-38-1) as starting materials, MS (EI): m/e
=449 1 [M+H]".

Example 157

6-Cyclopropylmethoxy-5-(3,3-diffluoro-azetidin-1-yi-pyridine-2Z-carboxylic acid {(5)-
Z-cyclopropyi-1-(2-methoxy-ethoxymethylj-ethyl]-amide

a) (S)-tert-Butyl 1-cyclopropyl-3-hydroxypropan-2-ylcarbamate

0O E/A
Aokﬁ"i\/%
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NaBH, (1.5 g, 39 mmol) was added in portions to a solution of (S)-methyl 2-(tert-
butoxycarbonylamino)-3-cyclopropylpropanoate (Example 135 a, 3.15 g, 13 mmol) in
MeOH (30 mL) at room temperature. The mixture was stired at room temperature for 2 h.
H20O (50 mL) was added and a white precipitate formed. The precipitate was collected by
filtration and dried to give the title product (1.84 g, 66%) as white solid which was used in
the next step without further purification; MS (EI): m/e = 238.1 [M+Na] ",

b) (S)-tert-Butyl 1-cyclopropyl-3-(2-methoxyethoxy)propan-2-ylcarbamate

Ve
/TO/I'LQ}G« O\/\O/

NaH (70% » 0.504 g, 15 mmol) was added in portions to a solution of (S)-ters-butyl 1-
cyclopropyl-3-hydroxypropan-2-ylcarbamate (1.6 g, 7.5 mmol) in THF (30 mL) at room
temperaturc. The mixture was stirred at room temperature for 20 min. 1-Bromo-2-
methoxyethane (2.07 g, 15 mmol) was added and stirring was continued for 2 h. The
reaction was quenched by carcful addition of HoO (5 mL). After evaporation of solvent the
residuc was diluted with ethyl acetate (20 mL) and HoO (20 mL). The organic layer was
washed with brine (20 mL), dried over Na; SOy, and concentrated to give the title product
as yellow oil (1.01 g, 50%); MS (EI): m/c = 296.2 [M+Na] .

¢} (85)-1-Cyclopropyl-3-(2-methoxyethoxy)propan-2-amine

HON O\/\O/

(5)-tert-Butyl 1-cyclopropyl-3-(2-methoxyethoxy)propan-2-ylcarbamate (1.01 g, 4 mmol)
was dissolved in HC1 / ethyl acetate (10 mL) and stirred at room temperature for 30 min.
Then the reaction mixture was concentrated to give a residue, which was dissolved in H.O
{10 mL) and then washed with ethyl acetate (2 x 10 mL). The pH of the aqucous layer was
adjusted to 9~10 with 5 N NaOH solution. After extraction with ethyl acetate (3 x 20 mL)
the combined organic layers were washed with brine (50 mL), dried over Na, SOy and
concentrated to give the title product (0.072 g, 11%) as yellow oil; MS (ED): m/e = 174.2
[M+Na]™.

d) 6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- I-yl)-pyridine-2-carboxylic acid [(S)-2-
cyclopropyl-1-(2-methoxy-ethoxymethyl)-ethyl}-amide
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The title compound was synthesized in analogy to Example 1, using 6~

cyclopropylmethoxy-5-(3,3-difluoro-azetidin- | -yl)-pyridine-2-carboxylic acid (Example

69 b) and (S)-2-cyclopropyl-1-(2-methoxy-ethoxymethyl)-ethylamine as starting materialg,
5 MS (BD): m/c = 440.1 [M+H]".

Example 158

5-(3,3-Difluoro-azetidin-1-y)-6-(2-methoxy-ethexy)-pyridine-2-carboxylic acid ({8)-1-
carbamoyl-3-methyl-butyD-amide

a) 5-(3,3-Difluoroazetidin- 1-y1)-6-(2-methoxyethoxy)-pyridine-2-carboxylic acid methy!

10 cster
O
O N
s
N
F’“7C/
F

Under a nitrogen atmosphere a mixture of 5-bromo-6-(2-methoxyethoxy)-pyridine-2-~
carboxylic acid methyl ester (Example 142 b, 0.42 g, 1.45 mmol), 3,3-difluoroazetidine
hydrochloride (6.22 g, 1.74 mmol)}, tris(dibenzylideneacctone)dipalladium (CAN 51364~

15 51-3, 27 mg, 0.03 mmol), (R)-(+)-2,2™-bis(diphenylphosphino)-1,1-binaphthyl (CAN
76189-55-4, 36 mg, 0.06 mmol) and cesium carbonate (1.4 g, 4.35 mmol) n toluene (50
ml) was stirred at 110°C overnight. After evaporation of solvents the residue was
partitioned between water (30 mL) and ethyl acetate (30 mL) and the aqueous phase was
extracted with ethyl acetate (2 x 30 ml.). The combined organic phase was washed with

20 brine (30 mL), dried over anhydrous sodium sulfate, filtered and concentrated to give a
residuc which was purified by column chromatography (silica gel, 8 g, 15% ethyl acetate
mn petroleum ether) to give the title compound (0.3 g, 68%) as white solid; MS (ET): m/c =
303.1 [M+H]".
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b) 5-(3,3-Difluoro-azetidin-1-yi)-6-(2-methoxy-ethoxy)-pyridine-2-carboxylic acid

A solution of 5-(3,3-difluoroazetidin-1-y)-6-(2-methoxyethoxy)-pyridine-2-carboxylic
acid methyl ester (0.3 g, 1 mmol) and lithium hydroxide monohydrate (0.25 g, 6 mmol) in
THEF / Hy0 (30 mL) wag stirred at room temperature for 3 h. After removal of the organic
solvent, the aqueous phase was extracted with ethyl acetate (20 mL) and then acidified
with 6 N hydrochloric acid to pH 2 to form a precipitate which was collected by filtration
and dried under reduced pressure to give the target compound (0.24 g, 84%) as off-white
solid which was used directly in the next step without further purification; MS (El): m/e =

289.1 [M+HT".

¢) 5-(3,3-Difluoro-azctidin-1-y1)-6-(2-methoxy-ethoxy)-pyridine-2-carboxylic acid ((S)-1-

carbamoyl-3-methyl-butyl)-amide

Chiral
O
\O /\\/O N\\/U\N _ NH,
H
jl/\/) ©
N
Fji/

F

The title compound was synthesized in analogy to Example 1, using 5-(3,3-difluoro-
azetidin-1-yl)-6-(2-methoxy-cthoxy)-pyridine-2-carboxylic acid and (28)-2-amino-4-
methyl-pentanamide (CAN 687-51-4) as starting materials, MS (El): m/e = 401.1 [M+H]".

Exaraple 159

5-Cyclopropylamino-6-cyclopropyimethoxy-pyridine-2-carboxylic acid (2-hydroxy-
1, 1-dimethyl-ethyl-amide
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropylamino-
6-cyclopropylmethoxy-pyridine-2-carboxylic acid (Fxample 133 b) and 2-amino-2-
methyl-1-propanol (CAN 124-68-5) as starting materials, MS (EI): m/e = 401.1 [M+H]".

Example 160

6-Cyclopropyimethoxy-5-(1-hydroxy-cyclobutyi)-pyridine-2-carboxylic acid {1-
methyl-1-(5-methyl-{1,2,4]oxadiazel-3-yi)-ethyl]-amide

ay 6-Cyclopropyimethoxy-5-(1-hydroxy-cyclobutyl)-pyridine-2-carboxylic acid

0

A/O N
N OH

|

=
OH

Under nitrogen atrmosphere, Buli (0.58 mi, 0.89 mmol) was added dropwise to a solution
of 5-bromo-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 9 d, 0.2¢, .74
mmol) in THF (20 mL) at -78°C. The reaction mixture was stirred for 1 h at -78°C then
cyclobutanone (CAN 1191-95-3, 1.11 mL, 1.47 mmol) in THF (3 mL) was added to the
above solution at -78°C. The reaction mixture was allowed to warm to ambient
temperature and stirred for 1 h. The reaction mixture was then quenched with NH4Cl and
the pH was adjusted to 2 by addition of I N HCL The mixture was extracted with cthyl
acctate (3 x 10 mL); the organic layers were combined, washed with brine (2 x 10 mL) and
dricd over Na;30,. The solvent was removed under reduced pressure and the crude
product was used for the next step without further purification; MS (El): m/c = 264.1
(M+HT.

b} 6-Cyclopropylmethoxy-5-(1-hydroxy-cyclobutyl)-pyridine-2-carboxylic acid [1-methyl-
1-(5-methyl-[1,2,4]oxadiazol-3~y1)-cthyl]-amide
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(1-hydroxy-cyclobutyl}-pyridine-2-carboxylic acid and o,0,5-
trimethyl-1,2,4-0xadiazole-3-methanamine (CAN 1153831-97-0) as starting materials, MS
(BI): m/e = 387.2 [M+H]".

Example 161

5-Cyelopropyi-6-(Z-methoxy-ethoxy)-pyridine-Z-carboxylic acid ({S)-1-carbamoyvi-2-
cyclopropyl-ethyl)-amide

Chiral

) /N

\ Lk ];NH
NSO N N 2
o O

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-(2-
methoxyethoxy)-pyridine-2-carboxylic acid (Example 142 d) and (S)-2-amino-3-
cyclopropyl-propionamide (CAN 156077-93-9) as starting materials, MS (El}: m/e = 348.1
[M+H]",

Example 162

G- Bls-(2,2,2~trifluoro-ethyl)-aminol-6-cyclopropylmethoxy-pyridine-2-carboxylic
acid ({(B)-1-carbamoyl-2-cyclopropyl-ethyl-amide

a) 5-(Bis(2,2,2-trifluoroethyhamino )-6-(cyclopropylmethoxy)-pyridine-2-carboxylic acid
methy! ester
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Under a nitrogen atmosphere, a solution of 5-bromo-6-{cyclopropylmethoxy)-pyridine-2-
carboxylic acid methyl ester (Example 114 a, 1 g, 3.5 mmol), bis(2,2,2-
trifluorocthylamine (1.90 g, 10 mmol), (£)-2,2-bis(diphenylphosphino)-1,1"-
binaphthalene (CAN 98327-87-8, 0.435 g, 1 mmol),
tris(dibenzylideneacetone)dipalladium (CAN 51364-51-3, 0.32 g, 0.35 mmol) and cesium
carbonate {CAN 534-17-8, 3.4 g, 10 mmol) in toluene (50 mL) was reacted overnight at
110°C. The reaction mixture was concentrated under reduced pressure, dissotved in water,
extracted with ethyl acetate (50 mL), the aqueous layer was adjusted to pH 2 with conc.
HC, then cxtracted with ethyl acetate (3 x 50 mL), washed with brine (2 x 50 mL), dried
over Ma,50, and concentrated under reduced pressure. The residue was purified by
column chromatography (silica gel, 10 g, 20% ethyl acetate i petroleum ether) to yield the
title compound (0.5 g, 29.7%) as a yellow oil; MS: m/e = 387.1 [M+H]".

by 5-[Bis-(2,2,2-triflucro-cthyl)-amino }-6-cyclopropylmethoxy-pyridine-2-carboxylic acid

O
F
F:/?(
FF

A solution of 5-(bis(2,2,2-trifluorocthyl)amino)-6-(cyclopropylmethoxy)-pyridine-2-
carboxylic acid methyl ester (60 mg, 0.16 mmol) and sodium hydroxide (9 mg, 0.23
mmol) in cthanol (20 mL) was rcacted for 2 h at 90°C. The reaction mixturc was
concentrated under reduced pressure, dissolved in water and extracted with cthyl acetate
(10 mL). The pH of the aqucous layer was adjusted to 2 by addition of 1 N hydrochloric
acid; the aqucous Jayer was cxtracted with ethyl acetate (3 x 10 mL), washed with brine (2
x 10 mL), dried over Na,SQ4 and evaporated to dryness (0.03 g, crude). The crude product
was used for next step without further purification; MS: m/e = 373.1 [M+H]".
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c) 5-[Bis-(2,2,2-triflucro-ethyl)-amino]-6-cyclopropylmethoxy-pyridine-2-carboxylic acid
((5)-1-carbamovyl-2-cyclopropyl-ethyl)-amide

Chiral

O fL{

O.__N )i\ . NH,
= 0

N

L\*\/
F
Ff

L g
F or
The title compound was synthesized in analogy to Example 1, using 5-|bis-(2,2,2-trifluoro-
5 ethyly-amine -6-cyclopropyimethoxy-pyridine-2-carboxylic acid and (5)-2-amino-3-
cyclopropyl-propionamide (CAN 156077-93-9) as starting materials, MS (EI): m/e = 483.1
IMH+HT

Example 163

5-LCyclopropyl-6-cyclopropyhmethoxy-pyridine-2-carboxylic acid [{8)-2-cyclopropyl-
10 I-{5-methyi-{1,2,4]oxadiazol-3-y)-ethvll-amide

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (8)-2-cyclopropyl-1-
{5-mothyl-{ 1,2 4Joxadiazel-3-yl)-ethylamine (Example 38 ¢) as starting materials, M5

15 (EI): m/e=383.2 [M+H]".

Example 164

6-(3-Chloro-phenyl-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid [{8)-2-
cyclopropyl-1-(5-methyl-11,2,4 oxadiazol-3-y-ethyi]-amide
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The title compound was synthesized in analogy to Example 1, using 6-(3-chloro-phenyl)-
5-(3,3-difluoro-azetidin-I-yh-pyridine-2-carboxylic acid (Example 140 a) and (5)-2-
cyclopropyl-I-(5-methyl-[1,2,4]oxadiazol-3-yl)-ethylamine (Example 38 ¢) as starting

5 materials, MS (ED): m/e = 474.1 [M+H]".

Example 165

10 The title compound was synthesized m analogy to Example 1, using 5-[bis-(2,2,2-trifluoro-
cthyly-amino -6-cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 162 b) and 2-
amino-2-ethyl-N-methyl-butyramide (Example 70 b) as starting materials, MS (El): m/c =
499.2 [M+H]".

Example 166

15 B-Cyclopropyl-&-(tetrahydro-furan-Z-vimethoxyi-pyridine-2~carboxylic acid [1-
methyl-I-(5-methyi-[1,2,4]oxadiazel-3-yD-ethyl]-amide
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5-Bromo-6-chloropicolinic acid {200 mg, 846 wmol; CAN 959958-25-9) and powdcered
potassiumm hydroxide (190 mg, 3.38 mmol) were combined with DMSO (1.93 mL) to give
a colorless solution which was stirred for 15 min at ambient temperature before tetrahydro-
2-furanmethanol (130 mg, 123 ul, 1.27 mmol, CAN 97-99-4) was added, and stirring
continued for I day at ambient temperature. The reaction mixture was poured into a
mixture of ice-water and 1 M NaOH, and extracted with ~-butyimcthyl ether (2x 25 mL)
and washed with ice-water/brine. The water phases were combined acidified with ice/l N
HCl and extracted with isopropyl acetate (2 x 30 mL). The organic fayers were washed
with ice-water/brine (2 x 30 mL), dried with NaaSOy and concentrated in vaciwo to give the
title compound (254 mg, 99%) as light brown oil; MS (EST): 301.8 [M-H]"

by 5-Cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid

Palladium(Iijacetate (1.19 mg, 5.3 umel), butylbis(tricyclo[3.3.1.13,7]dec-1-yl}-phosphine
{2.85 mg, 7.94 umol, CAN 321921-71-5), potasstum cyclopropyltrifluoroborate (39.6 mg,
267 pmol) and cesium carbonate (259 mg, 794 umol) were combined to give a white solid.

To this solid a degassed solution of 5-bromo-6-(tetrahydro-furan-2-yimethoxy)-pyridine-2-
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carboxylic acid (80 mg, 265 umol) in toluene (2.02 mL) / water (224 uL) was added
through a septum cap. The reaction mixture was heated to 120°C and stirred for 20 h. After
cooling to ambient temperature the reaction mixture was diluted with water (2 mL), poured
onto 20 mL ice water/brine/1 N HCI, extracted with isopropyl acetate (2 x 40 mL), and
washed with 20 mL ice water/brinc. The organic tayers were dried with Nay50,4 and
concentrated in vacuo to give a light brown oily residue which was purified by preparative
TLC (silica gel, 2.0 mm, DCM/MeOH, 49:1). The title compound (25 mg, 36%) was
isolated as light yellow liquid; MS (ESI): 262.0 [M-HT".

b) 5-Cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid [ I-methyi-
1-(S-methyl-[1,2,4]oxadiazol-3-yi)-cthyl]-amide

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
(tetrahydro-furan-2-yimethoxy)-pyridine-2-carboxvlic acid (Example 166 b) and a,0,5-
trimethyl-1,2,4-oxadiazole-3-methanamine (CAN [153831-97-0) as starting materials, MS
(ED: m/e = 387.0 [M+H]".

Example 167

N-(2-Cyanopropan-2-yI)-5-cyclopropyl-6-(cyclopropylmethoxy)picolinamide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a} and 2-amino-2Z-methyl-
propanenitrile, {CAN 19355-69-2) as starting materials, LC-MS (UV peak arca/ESI) 89%,
300.1702 (MAH)

Example 168

(S)-5-Cyclopropyl-6-(cyclopropyimethoxy)-N-(3,3-dimethyl-1-(methyiamino)-1-
oxobutan-2-vhpicolinamide
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Chiral

H
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid {Example 42 a) and (25)-2-amino-N,3,3-
trimethyl-butanamide, (CAN 89226-12-0) as starting materials, LC-MS (UV peak
arca/EST) 96%, 360.2272 (M+H)".

Example 169

N-(1-Amino-2,3-dimethyl-1-oxobutan-2-yD)-5-cyciopropyi-6-(cyclopropylmethoxy)
picolinamide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropyimethoxy-pyridine-2-carboxylic acid (Example 42 a) and 2-amino-2,3-
dimethyl-butanamide (CAN 40963-14-2) as starting materials, LC-MS (UV peak arca/ESH
96%, 346.2136 (M+H)".

Example 170

N-(1-Amino-2-methyl-1-oxobutan-2-yl)-5-cyclopropyl-6-{cyclopropylmethoxy)
picolinamide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and 2-amino-2-methyl-
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butanamide (CAN 59209-90-4) as starting materials, LC-MS (UV peak arca/EST) 96%,
332.1982 (M+H)".

Exampie 171

5-Cyclopropyi-6-(cyclopropylmethoxy)-N-(1-(5-methyl-1,2,4-0xadiazol-3-vh)
cyclobutyDpicolinamide

o

0]
RPsa s

The title compound was synthesized in analogy to Exammple 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Examplc 42 a) and 1-(5-methyl-1,2,4-

10 oxadiazol-3-yl)-cyclobutanamine hydrochloride (1:1) (CAN 1170897-28-5) as starting
materials, LC-MS (UV peak area/ES1) 97.8%, 369.1914 (M+H)".

Example 172

(5)-NV-(2- Amino-2-0x0-1-phenylethyl)-5-cyclopropyl-6-(cyclopropylmethoxy)
picolinamide

Chiral

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-

cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (aS)-a-amino-

benzeneacetamide hydrochioride (1:1) (CAN 60079-51-8) as starting materials, LC-MS
20 (UV peak area/EST) 98%, 366.1814 (M+H)".

Exampie 173
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{(R)-V-(2-Amino-2-0x0-1-phenylethyl)-5-cyclopropyl-6-{cyclopropyimethoxy)
picolinamide

Chiral

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-

5 cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (aR )-a~amino-
benzeneacctamide hydrochloride (1:1) (CAN 63291-39-4) as starting materials, LC-MS
(UV peak area/EST) 100%, 366.1808 (M+H)'.

Example 174

(R)-5-Cyclopropyl-6-(cyclopropyimethoxy)-N-(1-hydroxy-4-methyipentan-2-
10 yhpicolinamide

Chiral

%o N\L

N
| H
P

i _-OH

The title compound was synthesized in analogy to Example 1, usmg 5-cyclopropyl-6-

cyclopropylmethoxy-pyridine-2-carboxylic acid {Example 42 a) and (2R)-2-amino-4-

methyl-I-pentanol (CAN 53448-09-2) as starting materials, LC-MS (UV peak arca/EST)
15 100%, 333.2165 (M+H)".

Example 175

5-Cyclopropyl-6-{cyclopropylmethoxy)-N-(I-(hydroxymethyhevclopentyl)
picolinamide
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The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
cyclopropyimethoxy-pyridine-2-carboxylic acid (Example 42 a) and 1-amino-
cyclopentancmethanol (CAN 10316-79-7) as starting materials, LC-MS (UV peak

5 area/ESI) 100%, 331.2014 (M+H)".

Example 176
~Cyclopropyi-6-{cyclopropyimethoxy)-N-(2-(3-methyl-1,2,4-oxadiazo-5-yiipropan-

5
2-yDypicolinamideinamide

O
A Ao
H
| b/

10 The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and o,0,3-trimethyl-1,2,4-
oxadiazole-5-methanamine (CAN 1248289-21-5) as starting materials, LC-MS (UV peak
area/EST) 100%, 357.1921 (M+H)".

Example 177

15 5-Bromoe-6-(4-fluoro-phenoxy)-pyridine-2-carboxylic acid ((S)-1-carbamoyh-3-
methyl-buty-amide

F
O\/ N\ N\\\'
| JH
Br

a) 5-Bromo-6-chloro-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyl-butyl)-amide
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The title compound was synthesized in analogy to Example 1, using 5-bromo-6-
chloropicolinic acid (CAN 959958-25-9) and (25)-2-amino-4-methyl-pentanamide (CAN
687-51-4) as starting materials, MS (EI): m/e = 350.0 [M+H]".

b} 5-Bromo-6-{(4-fluoro-phenoxy)-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyl-

butyl)-amide

5-Bromo-6-chloro-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyl-butyl)-amide
(50mg, 143 umol) was dissolved in DMF (0.5 mL) to give a colorless solution. 4-
Fluorophenol (19.3 mg, 172 umoly and sodium carbonate (45.6 mg, 430 umol) were added
successively to give a yellow solution. The reaction mixture was stirred at 120°C over the
weekend, cooled to ambient temperature and poured into 40 mL water. The mixture was
extracted with 1sopropyl acetate (2 x 40 mL), organic phases were combined, dried with

Na, S04 and concentrated in vacuo. The residue was purified by preparative TLC (silica
gel, 2.0 mm, sopropyl acetate) to give the title compound (23 mg, 38%) as colorless oil,
MS (ESI): m/e =421.9 [M-HT.

Example 178

N-(1-Amino-2,4-diraethyl-1-oxopentan-2-yh-S-cyclopropyl-6-{eyclopropyimethoxy)
picolinamide

/!

Y%“/\)/LLH 0

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and 2-amino-2,4-
dimethyl-pentanamide (CAN 113509-60-7) as starting materials, LC-MS (UV peak
arca/EST) 100%, 360.2287 (M+H)".

Example 179
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N-{1-Amino-3,3-dimethyl-1-oxobutan-2-y)-5-cyclopropyl-6-(cyclopropyhmethoxy)
picolinamide

The title compound was synthesized m analogy to Example 1, using 5-cyclopropyl-6-

5 cyclopropylmethoxy-pyridine-2-carboxylic acid (Examplc 42 a) and 2-amino-3,3-
dimethyl-butanamide hydrochloride (1:1) (CAN 359844-68-1) as starting materials, LC-
MS (UV peak arca/ESI) 100%, 346.2113 (M+H)"

Example 180

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxyilic acid (4-carbamoyl-
10 tetrahydro-pyran-4-yvh-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

cyclopropyimethoxy-pyridine-2-carboxylic acid (Example 42 a) and 4-aminotetrahydro-
15 [MHH].
Example 181

{8)-5-eyclopropyl-6-{cyclopropylmethoxy)-N-(4-methyl-1-(methylamine)-1-
oxopentan-2-vijpicolinamide
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Chiral

The title compoiind was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (25)-2-amino-N,4-

dimethyl-pentanamide monohydrochloride (CAN 99145-71-8) as starting matcrials, MS
5 (BD):m/c =360.1 [M+H]".

Example 182

(8)-3-Cyclopropyl-6-{cyclopropylmethoxy)-N-{4,4-dimethyl-1-(methylamino)-1-
oxopentan-2-yDpicolinamide
I Chiral
i
A it
: O
\/O. N\» N/i\(
1 H
v

HN\

10 The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (25)-2-amino-N,4,4-

[M-HH]
FExample 183

15 B-Cyelopropyb-V-{{5)-3,3-dimethyl-1-(methylamino)-1-oxobutan-2-yH-6-
{(tetrahydrofuran-2-ylymethoxy)picolinamide

) Chiral
(\/H O NH
O 0
b
{ H

=
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The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
(tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid (Example 166 b) and (285)-2-
arine-V,3,3-ttimethyl-butanamide, (CAN 89226-12-0) ag starting materials, MS (EI): m/e
= 390.4 [M+H]".

HExample 184

5-Cyclopropyl-V-((5)-4-methyl-1-(methylamine)-1-oxopentan-2-yi}-6-
({tetrahydrofuran-2-yhmethoxy)picolinamide

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
{tetrahydro-~furan-2-ylmethoxy)-pyridine-2-carboxylic acid (Example 166 b) and (25)-2-
amino-N 4-dimethyl-pentanamide monohydrochloride (CAN 99145-71-8) as starting
materials, MS (ED): m/e = 390.0 [M+HT".

Example 185

5-Cyclopropyl-V-((5)-4 4-dimethyl-I-(methylamine)-1-oxopentan-2-yi)-6-
{{tetrahydrofuran-2-ylymethoxy)picolinamide

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
{tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid (Example 166 b) and (25)-2-
amino- N4 4-trimethyl-pentanamide (CAN 1160161-70-5) ag starting materials, MS (Ei}:
m/e = 404.1 [M+H]".

Example 186
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N-((5)-1-Amino-4-methyl-1-oxopentan-2-y)-5-cyclopropyl-6-{(ietrahydrofuran-2-
yhmethoxy)picolinamide

O NH
O OJ U\
i
0 r\\ \N o

H

Chiral

Z

a) 5-Bromo-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid ((S)~1-
5 carbamoyl-3-methyl-butyl)-amide

(oj\ 0 OxNH,
W /_/L

O N I”\

2N

N
| H
-

~

By

The title compound was synthesized in analogy to Example 1, using 5-bromo-6-

(tetrabydro-furan-2-yimethoxy)-pyridine-2-carboxylic acid (Example 166 a) and (28)-2-

amino-4-methyl-pentanamide (CAN 687-51-4) as starting materials, MS (Et): m/e =416.0
10 [M+HT'.

b) N-({S)-1-amino-4-methyl-1-oxopentan-2-y1)-5-cyclopropyl-6-({tetrahydrofuran-2-

ylymethoxyipicolinamide

The title compound was synthesized in analogy to Example 166 b, using 5-bromo-6-
(tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid ({S)-1-carbamoyl-3-methyi-

15 butyl)-amide (Example 186 a) and potassium cyclopropyltrifluoroborate as starting
materials, MS (ET): m/e = 376.2 [M+H] .

Example 187

5-Cyelopropyi-6-(4-{luoro-phenoxy)-pyridine-Z-carboxylic acid {{(5)-1-carbamoyi-3-
methyl-buty-amide
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The title compound was synthesized in analogy to Example 166 b, using 5-bromo-6-(4-

fluoro-phenoxy)-pyridine-2-carboxylic acid ((8)-I-carbamoyl-3-methyl-butyl)-amide

(Examplc 177 b) and potassium cyclopropyltrifiluoroborate as starting materials, MS (EI):
5 mle=2386.0 [M+H]".

Example 188

5-Bromo-6-(tefrahydro-foran-2-yimethoxy)-pyridine-2-carbexylic acid {(5)-2,2-
dimethyl-l-methylcarbamoyl-propyl)-amide

( |
O]\ o O NH
O N
E )

N
H

P
Br/

10 The title compound was synthesized in analogy to Example 1, using 5-bromo-6-
(tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid (Example 166 a) and (28)-2-
amino-N,3,3-trimethyl-butanaride, (CAN 89226-12-0) as starting materials, MS (EI). m/e

Example 189

15 S-Cyclopropyl-N-(1-(5-methyl-1,2 4-oxadiazel-3-yheyclobuty-6-{pyridin-2-

vimethoxy)picolinamide

a) 5-Bromo-6-(pyridin-2-ylmethoxy)-pyridine-2-carboxylic acid

N O

e
Br =
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The title compound was synthesized in analogy to Example 9 d, using 5-bromo-6-chloro-
pyridine-2-carboxylic acid and 2-pyridinemethanol (CAN 586-98-1) as starting materials,
LC-MS (UV peak arca/EST) 100%, 308.9876 (M+H)".

b) 5-Cyclopropyl-6-(pyridin-2-ylmethoxy)-pyridine-2-carboxylic acid

The title compound was synthesized in analogy to Example 42 a, using 5-bromo-6~
(pyridin-2-ylmethoxy)-pyridine-2-carboxylic acid and cyclopropytboronic acid (CAN
411235-57-9) a3 starting materials, LC-MS (UV peak area/EST) 100%, 271.1081 (M+H)".

¢) 5-Cyclopropyl-N-(1-(5-methyl-1,2,4-oxadiazol-3-yl)eyclobuty)-6-(pyridin-2-

ylmethoxy)picolinamide

= | O
\N O I ,N\ g .
- .

The title compound was synthesized in analogy to Exarnple 1, using 5-cyclopropyl-6-

(pyridin-2-ylmethoxy)-pyridine-2-carboxylic acid and 1-(5-methyl-1,2,4-oxadiazol-3-yl)-
cyclobutanamine hydrochloride (1:1) (CAN 1170897-28-5) as starting materials, MS (EI):
m/e = 406.2 [M+H]".

Example 190

5-Cyclopropyl-M-(cyelopropyl{(5-methyl-1,2,4-oxadiazo-3-yDmethy)-6-
{cyclopropylmethoxy)picolinamide



W
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and cyclopropyl-(5-
methyl-{1,2,4loxadiazol-3-yl)-methylamine (which can ¢.g. be prepared in a similar
manner than (S)-2-cyclopropyl-1-(5-methyl-[1,2,4|oxadiazol-3-yl)-ethylamine (Example
38 e)) as starting materials, MS (EI): m/e = 369.2 [M+H]".

Example 191

5-Cyclopropyt-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (R)-1-
hydroxymethyl-1,2-dimethylpropyl)-amide

Chiral
S

O N

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (R)-2-amino-2,3-
dimethyl-butan-1-0l [CAN 155158-75-1] as starting materials, MS (E1): m/e = 333.2
(M+H]".

Example 192

{S)-6-{3-Chlorophenyl)-N-{3,3-dimethyl-1-(methylamino)- l-oxebutan-2-
yhpicolinamide

Chiral

s © NH
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The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)-2-
pyridinecarboxylic acid (CAN 863704-38-5) and (25)-2~amino-N,3,3-trimethyl-
butanamide (CAN 89226-12-0) as starting materials, MS (EI): m/e = 360.0 [M+H]

Example 193

(5)-6-(3-ChloropheayD-N-(4,4-dimethyi-1-(methylamino)-1-osopentan-2-

yvipicolinamide
Chiral

C/ )<

The title compound was synthesized in analogy to Example 1, using 6-(3-chlorophenyl)
pyridinecarboxylic acid (CAN 863704-38-5) and (25)-2-amino-N,4,4-trimethyl-
pentanamide (CAN 1160161-70-5) as starting materials, MS (El): m/e = 374.1 [M+H]

Exampie 194

5-Cyclopropyl-6-{cycilopropylmethoxy)-N-(4-hydroxy-2-methyibutan-2-
j 0
O N )!\
| X NH
»

i
T OH

yhpicofinamide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

15 1
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and 3-amino-3-methy!
butan-1-0] (CAN 42514-50-1) as starting materials, LC-MS (UV peak area/ESIH) 100%,
319.1 (M+H)"

Example 195
20 {S)-5-Cyclopropyl-N-(3,3-dimethyl-1-(methylamino)-1-oxobutan-2-y)-6-{(tetrahydro-

2H-pyran-4-ymethoxy)picolinamide



5
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Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
{tetrahydro-pyran-4-ylmethoxy)-pyridine-2-carboxylic acid (which can e.g. be prepared in
a similar manner than 5-cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-

carboxylic acid (Example 166 b)) and (25)-2-amino-/,3,3-trimethyl-butanamide (CAN

Lxample 196
(S)-5-Cyclopropyl-IN-{4,4-dimethyl-1-(methylamine)-1-oxopentan-2-y1)-6-
{(tetrahydro-2H-pyran-4-yDmethoxy)picolinamide

Chirat
[

The title compound was synthesized in analogy to Example I, using 5-cyclopropyl-6-
(tetrahydro-pyran-4-ylmethoxy)-pyridine-2-carboxylic acid (which can c.g. be prepared in
a similar manner than 5-cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-
carboxylic acid {Example 166 b)) and (25)-2-amino-N,4,4-trimethyl-pentanamide (CAN
1160161-70-5) as starting materials, MS (El): m/c = 418.3 [M+H]".

Example 197

(-)-5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [cyclopropyl-(5-
methyl-{1,2,4]exadiazol-3-y-methyll-amide
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The title compound can be obtained by chiral chromatography from 5-cyclopropyl-N-
{cyclopropyl(S-methyl-1,2,4-oxadiazol-3-ylymethyD-6-(cyclopropylmethoxy)picolinamide
(BExarmple 190), MS (E): m/e = 369.2 [M+H] .

Example 198

(+)-5-Cyclopropyk-o-cyclopropylmethoxy-pyridine-2-carboxylic acid {cyclopropyl-(5-
methyl-11,2,4]oxadiazel-3-yD-methyl]-amide

Chiral

T y—

Ne—qy

The title compound can be obtained by chiral chromatography from 5-cyclopropyl-N-
{cyclopropyl(5-methyl-1,2,4-oxadiazol-3-yymethyl)-6-(cyclopropylmethoxy)picolinamide
(Example 190), MS (E1): m/e = 369.2 [M+HT".

Example 199

5-Cyelopropyk-MN-(2-(5-methyl-1,2.4-oxadiaze-3-yDpropan-2-yh-6-(pyridin-2-
yhmethoxy)picolinamide

= 0

N O N N

\N/ NN \N N
| Ty

N—g

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
(pyridin-2-ylmethoxy)-pyridine-2-carboxylic acid (Example 189 b) and a,0,5-trimethyl-
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1,2,4-oxadiazole-3-methanamine (CAN 1153831-97-0) as starting materials, MS (EI): m/c
=394.2 [M+H]".

Example 200

{(8)-MN-(1-Armino-4-methyl-1-oxepentan-2-yl)-5-cyclopropyl-6-(pyridin-2-
5 yimethoxy)picolinamide

Chiratl

Lo

S 0 ~ \ A /NH)
/K/ )
<

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
(pyridin~2 yEmct 1oxy) pywidime~2~carbo‘<v ic acid ('Examp e 189 'b) and (28)-2 -aminc»-!l-

10 Example 261

{8)-5-Cyclopropyl-MN-(3,3-dimethyl-1-Gmethviamino))-1-oxobutan-2-y-6-{pyridin-2-
yimethoxy)picolinamide

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
15 (pyridin-2-ylmethoxy)-pyridine-2-carboxylic acid (Example 189 b) and (25)-2-amino-
N3, 3-trimethyl-butanamide (CAN 89226-12-0) as starting materials, MS (EI}: m/c = 397.2

[M+HT.
Example 202

~-Cyelopropyt-N-(2-(5-methyl-1,2,4-oxadiazo}-3-ypropan-2-yh)-6-{(tetrabydro-2H-

20 pyran-4-yhimethoxy)picolinamide
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The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
(tetrahydro-pyran-4-ylmethoxy)-pyridine-2-carboxylic acid (which can ¢.g. be prepared in
a similar manner than 5-cyclopropyl-6-{tetrahydro-furan-2-ylmethoxy)-pyridine-2-
carboxylic acid (Example 166 b)) and a,u,5-trimethyl-1,2,4-oxadiazole-3-methanamine
(CAN 1153831-97-0) as starting materials, MS (EI}: m/e = 401.2 [M-+H]".

Example 263

G

5)-5-Cyelopropy-N-(4-meethyl-1-(methylamino}-1-oxopentan-2-y)-6-({ietrahydro-
W

3

"~

H-pyran-4-yiymethoxy)picolinamide

Aot

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
{tetrahydro-pyran-4-ylmethoxy)-pyridine-2-carboxylic acid (which can c.g. be prepared in
a similar manner than S-cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy)-pyridinc-2-
carboxylic acid (IZxample 166 b)) and (25)-2-amino-4-mcthyl-pentanamide {CAN 687-51-
4) as starting materials, MS (EI}: m/e = 404.2 [M+H]",

Example 204

{S5)-MN-(3,3~-Dimethy-1-(methylamino)-1-oxobutan-2-yi}-6-phenylipicoiinamide

Chiral

z
Y
=

ZT
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The title compound can be prepared in analogy to Example 1, using 6-phenyl-pyridine-2-
carboxylic acid (CAN 39774-28-2) and (25)-2-amino-N,3,3-trimethyl-butanamide (CAN
89226-12-0) as starting materials, MS (EI): m/e = 326.2 [M+H]".

Example 265

5 {S}N-{(4-Methyl-1-(methylamine)-1-oxopentan-2-yh)-6-phenyipicolinamide

Chiral
%/\ 0 fL
| I N A Q
H
= C

The title compound can be prepared in analogy to Example 1, using 6-phenyl-pyridine-2-
carboxylic acid {CAN 39774-28-2) and (28)-2-amino-4-methyl-pentanamide (CAN 687-
51-4) as starting materials, MS (E1): m/c = 326.2 [M+H]".

10 Example 206

5-{3,3-Difluoroazetidin-1-yH-MN-({S)-3,3-dimethyl- 1 -(methylamino}-1-oxobutan-2-y)-

G-((tetrahydrofuran-2-yhmethoxy)picolinamide

! Chiral
(j\ Ox NH
07 0 T
O N,
e “j)kﬁ‘ N
ﬁN/\/
F.

F

The title compound was synthesized by addition of 3,3-difluoroazetidine hydrochloride

15 (CAN 288315-03-7) to 5-bromo-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic
acid ({8)-2,2-dimethyl-l-methylcarbamoyl-propyl)-amide (Example 188) in analogy to the
procedure described in Example 69 a, MS (Ei): m/e = 441.0 [M+H]".

Example 287

2-{6~(Cyclopropyimethoxy)-5-(3,3-difluoroazetidin-1-yl)picelinamido)-2-

20 ethyibufanoic acid



—
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WO 2012/168350 POT/EP2012/060785

A/o N OH
~

~
\
O

The title compound can ¢.g. be synthesized by: 1) coupling of 6-cyclopropylmethoxy-5-
(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (Example 69 b) with 2-amino-2-
cthyl-butyric acid methy! ester (CAN 70974-26-4) in analogy to Example 1; and 11)
saponification of the ester group in analogy to the conditions descrtbed in Example 48 ¢),
MS (ED): m/c = 396.1 [M-HT.

Example 208

{5)-6-(Cyclopropylimethoxy)-5-(3,3-diffuorsazetidin-1-yi}-N-(3,3-dimethyl-1-

(methyiamino)-i-oxobutan-Z-yhpicolinamide

I Chiral
O NH
j 0 XY
O N \x"
BN N
/

|
N/
F

The title compound was synthesized in analogy to Example 1, using 6~
cyclopropylmethory-5-(3,3-difluoro-azetidin-1-yl-pyridine-2-carboxylic acid (Example
69 b) and (25)-2-amino-N,3,3-trimethyl-butanamide (CAN 89226-12-0) as starting
materials, MS (EI): m/e = 411.4 [M+H]".

Example 269

(Sy-6-(Cyclopropyhmethoxy)-5-(3,3-difluoroazetidin-1-yi)-N-(4,4-dimethyi-1-
(methyiamino)-1-oxopentan-2-yhpicolinamide
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-diflvoro-azetidin- 1-yl)-pyridine-2-carboxylic acid {(Example
69 b) and (25)-2-amino-N,4,4-trimethyl-pentanamide (CAN 1160161-70-5) ay starting

5 materials, MS (Ei): m/e = 425.0 [M+H] .

Cxample 210

(5)-6-(3-Fluorephenyl)-N-(4-methvi-1-(methylamine)-1-oxopentan-2-yhpicolinamide

L
@\/ [ : N
Ny \N/'\;(N\
| Hoo
_ 0

The title compound can be prepared in analogy to Example 1, using 6-(3-fluoro-phenyi)-

10 pyridine-2-carboxylic acid (CAN 887982-40-3) and (25)-2-amino-4-methyl-pentanamide
(CAN 687-51-4) as starting materials, LC-MS (UV peak area/ESI) 100%, 344.1768
(M+H)".

Chiral

Example 211

(8)y-N-{4-Methyl-1-(methylamine)-1-oxopentan-2-yD-6-3-{triflucromethyDphenyl
15 picolinamide

F Chiral
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The title compound can be prepared in analogy to Example 1, using 6-(3-trifluoromethyl-
phenyl)-pyridine-2-carboxylic acid (CAN 887982-06-1) and (2S)-2-amino~4-methyl-
pentanamide (CAN 687-51-4) as starting materials, LC-MS (UV peak arca/EST) 99.5%,
394.1734 (M+H)".

Example 212

{5)-6-(3-Chloro-4-fluorophenyl)-V-(4-methyl-1-(methylamino)-1-oxopentan-2-

yhpicolinamide

The title compound can be prepared in analogy to Example 1, using 6-(3-chloro-4-fluoro-
phenyl)-pyridine-2-carboxylic acid (CAN 1261922-29-5) and (28)-2-ammo-4-methyl-
pentanamide (CAN 687-51-4) as starting materials, LC-MS (UV peak area/EST) 97.8%,
378.1376 (M+H)".

Example 213

{(5)-N-(3,3-Dimethyl-1-(methylamino)-1-oxobutan-2-y)-6-(3-
{luorophenyhpicolinamide

F

il 0 A/ )

[ N\)LN‘« N
|/ ol

oy

Chiral

pyridine-2-carboxylic acid (CAN 887982-40-3) and (25)-2-amino-N,3,3-trimethyl-
butanamide (CAN 89226-12-0) as starting materials, LC-MS (UV peak area/ESI) 99.1%,
3441774 (MHH)".

Example 214

(5)-N-(3,3-Dimethyl- I-(methylamino)- 1 -oxobutan-2-yl)-6-(3-(trifluoromethyl)phenyl)-

picolinamide
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Chiral

The title compound can be prepared in analogy to Example 1, using 6-(3-trifluoromethyl-
phenyl)-pyridine-2-carboxylic acid ({CAN 887982-06-1) and (25)-2-amino-V,3,3-
trimethyl-butanamide (CAN 89226-12-0) as starting materials, LC-MS (UV peak
area/EST) 99.0%, 394.1735 (M+H)".

Example 215

{(8)-N-(3,3-Dimethyl-1-(methylamino)-1-oxobutan-2-yh-6-(3-methoxyphenyl)
picolinamide

Chiral
O,/ I
= 0
] H
2 N v N
{ H
/ O

The title compound can be prepared in analogy to Example 1, using 6-(3-mcthoxy-
phenyl)-pyridine-2-carboxylic acid (CAN 887982-11-8) and (28)-2-amino-N,3,3-
trimethyl-butanamide (CAN 89226-12-0) as starting materials, LC-MS (UV peak
arca/EST) 99.1%, 356.1961 (M+H)".

Example 216

(8)-6-(3-Chiloro-4-ftuorophenvl-N-(3,3-dimethyl- I -(methylamino}-1-oxobutan-2-
yhpicolinamide

Cl Chiral
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The title compound can be preparcd m analogy to Example 1, using 6-(3-chloro-4-fluoro-
phenyly-pyridine-2-carboxylic acid (CAN 1261922-29-5) and (2S)-2-amino-N,3,3-
trimethyl-butanamide (CAN 89226-12-0) as starting materials, LC-MS (UV peak
arca/BST) 98.4%, 378.1372 (M+H)'.

Example 217

(5)-5-Cyclopropyl-6-{cyclopropylmethoxy)-V-(2,2, 2-trifluoro-1-(pyridin-3-yDethyl)-
picolinamide

Chiral
F F
\\/

A\/O N%/ﬁm" S
Seane

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (8)-2,2,2-trifluoro-1-

LT

[M+H]".
Example 218

(R)-5-Cyclopropyk-6-(eyclopropylimethoxy)-N-(2,2,2-trifluors-1-(pyridin-3-viethyi-
picolinamide

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 42 a) and (R)-2,2,2-trifluoro-1-
pyridin-3-yl-ethylamine (CAN 1212813-98-3) as starting materials, MS (El): m/e = 392.2

Example 219

5-Cyelopropyi-6-{tetrahydro-pyran-4-yimethoxy)-pyridine-Z-carboxylic acid
{eyelopropyi-{5-methyi-11,2,4]loxadiazol-3-y1)-methyil-amide
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The titie compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
{tctrahydro-pyran-4-ylmethoxy)-pyridine-2-carboxylic acid (which can e.g. be prepared in
a similar manner than S-cyclopropyl-6-{tctrahydro-furan-2-ylmethoxy)-pyridine-2-

5 carboxylic acid (Example 166 b)) and cyclopropyl-(5-methyl-{1,2,4Joxadiazol-3-y1)-
mcthylamine (which can e.g. be prepared in a similar manner than (S)-2-cyclopropyl-1-(5-
methyl-{1,2,4Joxadiazol-3-yl)-cthylamine (Example 38 ¢)) as starting materials, MS (ET):
m/e = 413.1 [M+H]".

Example 220

)

10 2-{{5-1Bis-{2,2,2-trifluero-ethyD-amine)-6-cyclopropylmethoxy-pyridine-Z-carbonyi}-

aming)-Z-ethyl-butyric acid methyl ester

FAN
Nl
O Ny,
|
E‘/\(\N/k/
F K(F
CF

F

The title compound was synthesized in analogy to Example 1, using 5~[bis-(2,2,2-trifluoro-
ethyly-amino |-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 162 b) and

15 methyl Z-amino-2-cthylbutanoate hydrochloride (CAN 92398-54-4) as starting materials,
M3 (ET): m/e = 500.1 [M+H]".

Exarnple 221

6-Cyclopropylmethoxy-5-(3,3~difluoro-azetidin-1-yDh-pyridine-Z-carboxylic acid
[eyclopropyl-(S~methyl-{1,2,4]oxadiazol-3-yh-methyl}-amide

20
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (Example
69 by and cyclopropyl-(5-methyl-[ 1,2 4loxadiazol-3-yl)-methylamine (which can ¢.g. be
prepared in a similar manner than (5)-2-cyclopropyl-1-(5-methyl-[1,2,4Joxadiazol-3-yl)-
ethylamine (Example 38 ¢)) as starting materials, MS (EI): m/c = 420.0 [M+H]".

Example 222

5-Cyclopropyl-6-cyclopropyvimethoxy-pyridine-Z-carboxylic acid ((8)-2-cyclopropyl-
I-dimethylcarbamoyl-ethyl}-amide

a) (S)-tert-Butyl 3-cyclopropyi-1-(dimethylamino)-1-oxopropan-2-ylcarbamate

¢ s
/L\\Oﬂ\ﬁ(ﬁ\

O

The title compound was synthesized in analogy to Exanple 1, using (8)-2-(tert-
butoxycarbonylamino)-3-cyclopropylpropanoic acid (CAN 89483-06-7) and

dimethylamine hydrochloride as starting materials. MS (EI): m/e = 256.3 [M]

b) (8)-2-Amino-3-cyclopropyl-N,N-dimethylpropanamide hydrochloride

Chiral
CiH ﬁ
N
HNT TS

o}

A 4M solution of HCI in dioxane {4.68 mL, 18.7 mmol) was added to a solution of (S)-
tert-butyl 3-cyclopropyl-1-(dimethylamino)-1-oxopropan-2-ylcarbamate (1.2 g, 4.68
mmol} in ethanol (10 mL). After 16 h stirring at ambient temperature the solvent was
removed under reduced pressure. The remaining solid was digerated with diethyl ether (10
mL), filtered off, washed with diethyl ether (3 x 5 mL) and dried for 3 h in vacuo at 40°C
to give the title compound as off-white solid (820 mg, 91%). MS (ED: m/e = 157.1
[M+HT".
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¢} 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((8)-2-cyclopropyl-1-
dimethylcarbamoyl-ethyl)-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and (S)-2-amino-3-

5 cyclopropyl-N,N-dimethylpropanamide hydrochloride as starting materials, LC-MS (UV
peak arca/ESI) 100%, 372.2278 (M+H)".

Example 223

LCyclopropyl-6-(tetrahydro-pyran-4-ylmetho xy)-pyridine-2-carboxylic acid (2,2,2~

e

triftuero-{-pyridin-2-yi-ethy-amide

N
< A

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
(tetrahydro-pyran-4-yimethoxy)-pyridine-2-carboxylic acid (which can c.g. be prepared in
a similar manner than 5-cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-
carboxylic acid (Example 166 b)) and 2,2, 2-trifluoro-1-(pyridin-2-ylethanamme (CAN

15 503173-14-6) as starting materials, MS (EI): m/e = 436.1 [M+H]".

Exaraple 224

&-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-Z-carboxylic acid
{Z,2,2~triffworoe-1-pyridin-2-yi-ethyl-amide

L\\ F\F F
B
O Ny N Y/N\
ISER®
iy
F

20 The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3~difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (Example
69 by and 2,2, 2-trifluoro-1-(pyridin-2-yljethanamine (CAN 503173-14-6) as starting
materials, MS (El): m/e = 443.1 [M-+H]".

Example 225
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5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((-)-
methyicarbamoyl-phenyl-methyl)-amide

WN; 'y
L

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

Chiral

cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and (oR)-g~amino-N-
methyl-benzeneacetamide hydrochloride (1:1) (CAN 97549-10-5) as starting materials.
Racemization occutred during the synthesis and the product was solated by chiral
chromatography on Chiralpak AD using heptane/20% ethanol as eluent. The (-)-
cnantiomer was isolated. LC-MS (UV peak arca/EST) 100%, 380.1968 (M+H)",

o) (MeOH) = —6.0°.

Example 226

5-Cyclopropyl-6-cyelopropylmethoxy-pyridine-2-carboxylic acid ((+)-
dimethyicarbamoyl-phenyi-methyi)-amide

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and (aR)-¢-amino-N,N-
dimethyl-benzeneacetamide hydrochloride (1:1) (CAN 129157-29-5) as starting materials.
Racemization occurred during the synthesis and the product was isolated by chiral
chromatography on Reprosit Chiral NR using heptanc/20% ethanol as eluent. The (+)-
enantiomer was isolated. LC-MS (UV peak area/ESI) 100%, 394.2120 (M+H)",

o} (MeOH) = +44.4° .

Exaraple 227

5-Cyclopropyi-6-cyclopropylmethoxy-pyridine-2-carboxylic acid ((-)-
dimethylcarbamovl-phenyl-methyl)-amide
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The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-

cyclopropylmethyloxy-pyridine-2-carboxylic acid (Exampie 42a) and (aR)-g~amino-N,N-
dimethyl-benzencacctamide hydrochloride (1:1) (CAN 126157-29-5) as starting materials.
Racermization occurred during the synthesis and the product was isolated by chiral
chromatography on Reprosil Chiral NR using heptane/20% ethanol as cluent, The (-)-
enantiomer was isolated. LC-MS (UV peak area/EST) 100%, 394.2126 (M-+H),

o) (MeOH) = —44.9°

Example 228

6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid {((8)-3,3~
dimethyl-1-methylcarbamoyl-butyl)-amide

g;)* -

The title compound was synthesized in analogy to Example 1, using 6-

Chiral

cyclopropylmethoxy-5-triflucromethyl-pyridine-2-carboxylic acid (Example 113 d) and
(25)-2-amino-N,4,4-trimethyl-pentanamide (CAN 1160161-70-5) as starting materials, MS
(El): m/o = 402.1 [M+H]'.

Example 229

6-Cyclopropylmethoxy-S-trifluoromethy-pyridine-2-carboxylic acid [eyclopropyl-(5-
methyi-]1,2,4]oxadiazel-3-yl-methyl)-amide

O Ny N =N
ez

I H
Fe N==
> X
F
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (Example 113 d) and
cyclopropyl-(5-methyl-[1,2,4Joxadiazol-3-yl)-methylamine (which can e.g. be prepared in
a similar manner than (S)-2-cyclopropyl-1-(5-methyi-[ 1,2,4]Joxadiazol-3-yl)-ethylamine
(Example 38 e)) as starting materials, MS (EI): m/e = 397.0 [M~+H]".

Example 230

6~-{Tetrahydro-pyran-4-yimethoxy)-S-trifluoromethyl-pyridine-2-carboxylic acid ({(S)-

3,3-dimethyl-1-methylcarbamoyl-butyi}-amide

O/\ | Chiral
H

O N
éTN\\I)?\NI,, )<
! H

a) 6-Chloro-5-{trifluoromethyl)picolinic acid

i
|
C I Ny OH
Foo =
£

The title cornpound was synthesized in analogy to the procedure described in Example 125
b), using methyl 6-chloro-5-(trifluoromethyl)picolinate (Example 113 ¢) as starting
material. MS (EI): m/e =223.9 [M-H].

by 6-((Tetrahydro-2H-pyran-4-ylymethoxy)-5-(trifluoromethybpicolinic acid

O._N

i

F
=
F

o OH
=

6-Chloro-S-(trifluoromethylpicolinic acid (330 mg, 1.46 mmol) and powdered potassium
hydroxide (328 mg, 5.85 mmol) were dissolved in DMSO (9 mL). The solution was stirred
for 15 min. at ambient temperature. (Tetrahydro-2H-pyran-4-yhmethanol (170 mg, 170
uk, 1.46 mmol; CAN 14774-37-9) was added. The mixture was stirred for 1 d at ambient
temp., poured onto ice water/brine/IN HCL (75 mL) and extracted with EtOAc (2 x 150
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mi). The combined extracts were washed with ice water/brine (75 mL), dried over
NaSO4. The solvent was removed under reduced pressure to give the title compound as a
grey solid (385 mg, 86%) which was used in the next step without further purification.
MS: 304.0 [M-HT.

¢) 6-(Tetrahydro-pyran-4-ylmethoxy)-5-trifluoromethyl-pyridine-2-carboxylic acid {((3)-

3,3-dimethyl-[-methylcarbamoyl-butyl)-amide

The title compound was synthesized in analogy to Example 1, using 6-((tetrahydro-2H-
pyran-4-yhmethoxy)-5-(trifluoromethylpicolinic acid and (25)-2-amino-V,4,4-trimethyl-
pentanamide (CAN 1160161-70-5) as starting materials, MS (ED): m/e = 446.4 [M+H]'.

Example 231

5-Cyclopropyi-6-cyclopropyimethoxy-pyridine-2-carboxyiic acid ((8)-1-
dimethylearbamoyk-3-methyl-butylj-amide

/Zﬂ Chiral
Ao ;’dmj\("“\

&~ 0

The title corpound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and (28)-2-amino-
NN d-trimethyl-pentanamide hydrochloride (1:1) (CAN 207595-81-1) as starting
materials, LC-MS (UV peak arca/EST) 100%, 3742240 (M+H)".

Example 2372

6~(3-Chloro-4-flusro-phenyl}-pyridine-2-carboxylic acid [eyclopropyl-{S-methyl-
{1,2,4loxadiazcl-3-yh-methylj-amide

Cl
@1 Y
N% [\] /N
Ny
oAy

a} 6-Bromo-pyridine-2-carboxylic acid [cyclopropyl-(5-methyl-[1,2,4]oxadiazol-3-y1)-

methyl]-amide
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The title compound can be prepared in analogy to Example 1, using 6-bromo-2-
pyridinecarboxylic acid (CAN 21190-87-4) and cyclopropyl-(5-methyl-[1,2.4]oxadiazol-3-
yl-methylamine (which can e.g. be prepared in a similar manner than (5)-2-cvclopropyl-
1-(5~methyl-[1,2,4loxadiazol-3-yl)-ethylamine (Example 38e) as starting materials, LC-
MS (UV peak arca/EST) 97%, 337.0289 (M+H)".

b) 6-(3-Chloro-4-fluore-phenyl)-pyridine-2-carboxylic acid {cyclopropyl-(5-methyl-
[1,2,4loxadiazol-3~yl)-methyl]-anide

The title compound can be prepared in analogy to Exampie 1770, using 6-Bromo-pyridine-
2-carboxylic acid [cyclopropyl-(5-methyl-[1,2,4Joxadiazol-3-yl)-methylj-amide (Example
232a) and B-(3-chloro-4-fluorophenyl)-boronic acid (CAN 144432-85-9) as starting
materials, MS (El): m/e = 387.1 [M+H]",

Example 233

2-{[5-Cyelopropyi-6-(tetrahydro-furan-2-yhmethoxy)-pyridine-2-carbonylj-amino}-2-
ethyl-butyric acid methyl ester

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
(tetrahydro-furan-2-yimethoxy)-pyridine-2-carboxylic acid (Example 166 b) and methy! 2-
amino-2-ethylbutanoate hydrochloride (CAN 92398-54-4) as starting materials, MS (El):
m/e = 391.3 [M+H]".

Example 234

6-Cyelopropylmethoxy-5-(6-oxa-1-aza-spire[3.3] hept-1-yI)-pyridine-2-carboxylic acid
{((8)-3,3~dimethyl-{-methylearbamoyl-butyD-amide
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a) 6-Cyclopropylmethoxy-5-(6-oxa- 1 -aza-spiro[3.3 Jhept-1-yl)-pyridine-2-carboxylic acid
methyl ester

O Ny o~
- I //
o
I
0

The title compound was synthesized in analogy to the procedure described in Example 32
a), using S-bromo-6-{cyclopropylmethoxy}-pyridine-2-carboxylic acid methyl cster
(Example 9 d) and 6-oxa-1-azaspiro[3.3theptane, oxalate salt (CAN 1359655-43-8) as

The title compound was synthesized in analogy to the procedure described in Example 125
b), using 6-cyclopropylmethoxy-5-(6-oxa- 1 -aza-spiro[3.3Thept-1-yl}-pyridine-2-carboxylic
acid methyl cster as starting material, MS (EI): m/e = 289.0 [M-H]".

¢y 6-Cyclopropylmethoxy-5-(6-oxa-1-aza-spiro[3.3 hept-1-yl)-pyridine-2-carbox ylic acid
((8)-3,3-dimethyi-1-methylcarbamoyl-butyl)-amide

The title compound was synthesized n analogy to Example 1, using 6-
(cyclopropylmethoxy)-5-(6-0xa~1-azaspiro{3.3theptan-1-yl)picolinic acid and (28)-2-
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amino-N,4,4-trimethyl-pentanamide (CAN 1160161-70-5) as starting materials. MS (El):
m/e = 431.1 [M+H]".

Example 235

6-Cyclopropylmethoxy-5-(6-oxa-1-aza-spiro|3.3]hept-1-y)-pyridine-2-carboxylic acid
[l-methyl-1-(5-methyl-{1,2,4]oxadiazol-3-yl)-ethyl]-amide

The title compound was synthesized in analogy to Example 1, using 6-
(cyclopropylmethoxy)-5-(6-oxa-1-azaspiro[3.3heptan-1-yl)picolinic acid (Example 234 b)
and 0,0,5-trimethyl-1,2,4-0xadiazole-3-methanamine (CAN 1153831-97-0) as starting
rnaterials. MS (ED): m/e = 414.1 [M+H]".

Example 236

&~-Cyclopropyimethoxy-5-(6-0xa-1-aza-spire{3.3lhept-1-yl}-pyridine-2-carboxylic acid
[eyclopropyl-(8~-methyl-[1,2,4]oxadiazol-3-yI-methylf-amide

% = N'::<

0]

‘The title compound was synthesized in analogy to Example 1, using 6~
{(cyclopropylmethoxy)-5-(6-oxa-1-azaspiro[3.3theptan- 1-yl)picolinic acid (Example 234 b)
and cyclopropyl-(5-methyl-[1,2,4]oxadiazol-3-yl)-methylamine (which can e.g. be
prepared in a similar manner than (S)-2-cyclopropyl-1-(5-methyl-{1,2,4loxadiazo-3-y1)-
ethylamine (Example 38 e) as starting materials. MS (El): m/e = 426.0 [M+H]".

Example 237

6-Cyclopropylmethoxy-5-3,3-diffuore-azetidin-1-yD-pyridine-2-carboxylic acid (R)-
2,2, 2-trifluoro-1-pyridin-3-yl-ethyl}-amide
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The title cornpound was synthesized in analogy to Example 1, using 6-

cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (Example

69 by and (R)-2,2,2-trifluoro- L -pyridin-3-yl-ethylamine (CAN 1212813-98-3) ag starting
5 materials. MS (ED: m/e = 4431 [M+HT.

Example 238

2-Ethyl-2-{16-(tetrahydro-pyran-4-yimethoxy)-5-trifluoromethyb-pyridine-2-
carbonyil-amino}-butyric acid methyl ester

@]
O t N, J\N/ O

F

\
o

F

10 The title compound was synthesized in analogy to Example 1, using 6-({tctrahydro-2H-
pyran-4-yhmethoxy)-5-(triflusromethyl)picolinic acid (Exampic 230 b) and methyl 2-
amino-2-cthylbutanoate hydrochloride (CAN 92398-54-4) ag starting materials, MS (EI):
m/c = 433.5 [M-+H]".

Example 239

15 {8)2-[{5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyh-amine-3,3-

dimethylk-butyric acid methyl ester

o}
A/O\/N\ LN PIONy
| P io

The title compound was synthesized m analogy to Example 1, using 5-cyclopropyl-6-

Chiral

cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 424} and 3-methyl-L-valine
20 mcthyl ester hydrochloride (1:1) (CAN 63038-27-7) as starting materials, MS {ESI) 361.3
(M+H)".
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Example 240

S3-Cyclopropyl-6-cyclopropyhimethoxy-pyridine-Z2-carboxylic acid ((-3-2,2,2-trifluore-
Tpyridin-2-yi-ethyl-amide
£ Chira
o F-«-.E!/F
B\\_/ o N\_ N’/:\ ~
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid {Example 42a) and a-(triflucromethyl)-
2-pyridinemethanamine (CAN 503173-14-6) as starting materials. The product was
isolated by chiral chromatography on Reprosil Chiral NR using heptane/20% ethanol as
cluent. The (8)-(-)-enantiomer was 1solated. LC-MS (UV peak arca/EST) 100%, 392.1950
10 (M o) (MeOH) =-91.1°

Example 241

5-Cyclopropy-6-cyclopropyhmethoxy-pyridine-Z-carboxylic acid [(-)-1-(5-methyl-
11,2,4joxadiazel-3~y)~ethvij-amide

O
/"\“’ijl‘m’“@k
o

-

Chiral

ni

15 The title compound was synthesized in analogy to Example 1, ustag 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and «,5-dimethyl-1,2,4-
oxadiazole-3~-methanamine (CAN 1153834-40-2) as starting materials. The product was
1solated by chiral chromatography on Chiralpak AD using heptane/20% ethanol as eluent.
The (-)-enantiomer was 1solated. LC-MS (UV peak arca/EST) 98.1%, 343.1767 (M+H) ",

20 ) {(MeOH)=-28.2°.

Exampie 2472

5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-Z-carboxylic acid [{(+)-3-methyl-1-(5-
methyi-{1,2,4]oxadiazol-3-yh-butyl]-amide
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and 5-methyl-o-(2-
methylpropyl)-1,2,4-0xadiazole-3-methanamine (CAN 1155538-06-9) as starting

5 materials. The pt"oduct was isolated by chiral chromatography on Chiralpak AD using
heptane/8% cthanol as eluent. The (+)-enantiomer was isolated. LC-MS (UV peak
arca/EST) 100%, 3835.2234 (M+H)", o} (MeOH) = +22.5°

Chiral

Exampie 243

5-Cycloprepyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid {(-)-3-methyl-1-(5-
10 wmethyl-{1,2,4joxadiazol-3-yi-butylj-amide

)\ Chiral
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyi-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and 5-methyl-a-(2-
methylpropyl)-1,2.4-0xadiazole-3-mecthanamine (CAN 1155538-06-9) as starting

15 materials. The product was solated by chiral chromatography on Chiralpak AD using
heptane/8% cthanol as eluent. The (-)-ecnantiomer was isolated. LC-MS (UV peak
area/ESI) 100%, 385.2234 (M+H)", o) (MeOH) = -24.8°.

Example 244

s'“%

5-Cyclopropyi-t-cyclopropylmethoxy-pyridine-2-carboxyiic actd [(H)-1-{5~methyl-
2

20 1,

e

JAloxadiazel-3-yD-propyll-amide

Ao UAIW_

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and a-ethyl-5-methyl-

Chiral
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1,2,4-oxadiazole-3-methanamine hydrochloride (1:1) (CAN 111997-68-3) as starting
materials. The product was isolated by chiral chromatography on Chiralpak AD using
heptane/8% ethanol as cluent. The (+)-enantiomer was isolated. LC-MS (UV peak
arca/EST) 98.5%, 357.1925 (M+H)', o)) (MeOH) = +36.7°.

5 Example 245

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-Z-carboxylic acld [(-)-1-(5-methyl-

11,2, 4} oxadiazoi-3-yi)-propyi}-amide

o Chiral
A/O N AL A
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

0 cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and a-cthyl-5-methyl-
1,2,4-oxadiazole-3-methanamine hydrochloride (1:1) (CAN [11997-68-3) as starting
materials. The product was isolated by chiral chromatography on Chiralpak AD using
heptane/8% cthanol as cluent. The (-)-cnantiomer wasg isolated. LC-MS (UV peak
area/E8T) 100%, 357.1913 (M+1)', a . (MeOH) = -35.1°.

5 Example 246

5-Cyelopropyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid ({(-)-cyano-methyl-

kOTNJLN/k Chiral
o

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

methyly-amide

20 cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and Z-amino-

.
[

propanenitrile monohydrochloride (CAN 2134-48-7) as starting materials. The product
was isolated by chiral chromatography on Reprosil Chiral NR using heptanc/15% ethanol
as cluent. The (-)-enantiomer was solated. LC-MS (UV peak arca/EST) 160%, 286.1552

(MHHY', o) (MeOH) = -9.6°.

Example 247

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbexylic acid ((-)-1-cyano-3-
methyl-butyl)-amide
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

Chiral

cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and 2-ammo-4-methyi-

pentanenitrile (CAN 65451-12-9) as starting materials. The product was isolated by chiral
5 chromatography on Reprosil Chiral NR using heptane/15% cthanol as cluent. The (-)-

enantiomer was isolated. LC-MS (UV peak area/ES1) 100%, 328.2026 (M+H)',

o)) (MeOH) =--8.0°.

Example 248

5-Cyclopropyi-6-cyclopropyimethoxy-pyridine-2-carboxyiic acid ((+)-cyano-
10 eyelopropyi-methyl)-amide

\ Chiral
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and ¢ -amino-
cyclopropaneacetonitrile (CAN 149357-92-6) as starting materials. The product was

15 isolated by chiral chromatography on Reprosil Chiral NR using beptanc/20% cthanol as
cluent. The (+)-cnantiomer was isolated. LC-MS (UV peak arca/EST) 100%, 312.1706
(M+HY, a)) (MeOH) = +9.0°.

Example 249

2-[{6-Cyclopropylmethoxy-S-trifluoromethyl-pyridine-2-carbonyl)-amino|-2-ethyl-
20 butyric acid methyl ester
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-3-trifluoromethyl-pyridine-2-carboxylic acid (Example 113 d) and
methyl 2-amino-2-cthylbutanoate hydrochloride (CAN 92308-54-4) as starting materials.
MS (ET): m/e = 389.0 [M+H]".

Example 250

5-Cyclopropyl-6-(tetrahydro-furan-2-ylmethoxyj-pyridine-2-carboxylic acid (1-ethyl-

I-methylearbamoyl-propyl)-amide

7
"
\_/!/

a) 2-(5-Cyclopropyl-6-({tctrahydrofuran-2-ylymethoxy)picolinamido)-2-cthylbutanoic acid

Nl
O N ~ OH
(TWY

v P 0

Methyl 2-(5-cyclopropyl-6-((tetrahydro furan-2-yDmethoxy)picolinamido)-2-
ethylbutanoate (60 mg, 154 umol, Example 233) and lithium hydroxide hydrate (7.74 mg,
184 umol) were dissolved in a mixture of THF (600 pl) and water (150 uL). The reaction
mixture was stirred for 48 h at ambient temp. Additional sodium hydroxide (24.6 mg, 614
nmol) was added and stirring was continued at 70°C for additional 3d. The mixture was
poured onto ice water/brine/ IN HCL (25 ml) and extracted with EtOAc (2 x 30 mL). The
combined extracts were washed with ice water/brine (25 ml) and dried over Na; SOy,
Concentration in vacuo afforded the title compound (49 mg, 85 %) as a hight yellow waxy
solid. MS: 375.3 [M-HT.

b) 5-Cyclopropyl-6-(tetrabydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid (1-ethyl-1-
methylearbamoyl-propyl)-amide

The title compound was synthesized in analogy to Example 1, using 2-(5-cyclopropyl-6-
((tetrahydrofuran-2-yhmethoxy)picolinamido)-2-ethylbutanoic acid and methanamine
hydrochloride as starting materials, MS (El): m/e = 390.3 [M+H]".
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Example 251

2-|(5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl)-amino}-2-ethyl-

butyric acid methyl ester
2>
A\/o N\\;HLN O
JORR

5  The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and 2-amino-2-cthyl-
butanoic acid ethy! ester hydrochloride (1:1) (CAN 70974-26-4) as starting materials, LC-
MS (UV peak area/EST) 100%, 361.2120 (M+H)",

Exampie 252

10 2-{{6-Cycloprepyimethoxy-5-trifluoromethyl-pyridine-2-carbony-amino|-2-¢thyl-
butyric acid

a)y Bthyl 2-(6~(cyclopropylmethoxy)-5-(trifluoromethylypicolinamido }-2-ethylbutanoate

o b
A ek

O._N

JI\ 0
F P
T

F

15 The title compound was synthesized in analogy to Example 1, using 6-
cyclopropyimethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (Example 113 d) and
ethyl 2-amino-2-ethylbutanoate hydrochloride (CAN 1135219-29-2) as starting materials,
MS (ED): m/e = 403.4 [M+H]".
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b) 2-[(6-Cyclopropyimethoxy-5-trifluoromethyl-pyridine-2-carbonyl)-amino]-2-ethyl-
butyric acid

Ethyl 2-(6-(cyclopropylmethoxy)-5-(trifluoromethyl)picolinamido)-2-ethylbutanoate (62
mg, 154 wmol) was dissolved in a mixture of 1 M aqucous sodium hydroxide solution (616
nl, 616 pumol), THF (600 pl)y and MeOH (600 1wL). The mixture was stirred at 60°C for 3
d, poured onto ice water/brine/TN HCI (20 mL) and extracted with BEtOAce (2 x 30 mL).
The combined extracts were washed with ice water/brine (20 mL) and dried over Na,SOy.
The solvent was removed in vacuo to give the title compound (58 mg, quant.) as a light
yellow solid. MS: 373.1 [M-HJ.

Example 253

&-{ Tetrahvdro-pyran-d-vimethoxy)-S-trilluoremethyl-pyridine-2-carboyviic acid (1~
¥ i P §

ethyl-i~-methylearbamoyi-propyl-amide

")
w;@*%\

ay 2-Ethyl-2-(6-({tetrahydro-2H-pyran-4-ylymethoxy)-5-

"1

Tl

(trifluoromethyl)picolinamido)butanoic acid

The title compound was synthesized in analogy to the procedure described in Example 252
b), using methyl 2-ethyl-2-(6-((tctrahydvo-2H-pyran-4-ylymethoxy)-5-
{trifluoromethyl)picolinamidojbutanoate (Example 238) as starting material. MS (E1): m/e
=417.0 [M-HT.

b) 6-(Tetrahydro-pyran-4-ylmethoxy)-5-trifluoromethyl-pyridine-2-carboxylic acid (1-
ethyl-1-methylcarbamoyl-propyl)-amide
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The title compound was synthesized in analogy to Example 1, using 2~ethyl-2-(6-
({tetrahydro-2H-pyran-4-ylymethoxy)-5-{triffuoromethylpicolinamido jbutanoic acid and
methanamine hydrochloride as starting materials. MS (EI): m/e = 432.3 [M+H]".

Example 254

2-Ethyk-2-{{6-(tetrabydro-furan-2-yimethoxy)}-5-trifluoromethyi-pyridine-2-
carbonyl]-amino}-butyric acid ethyl ester

C)\I N\ J\N (O
F\ )/ L H O
1
=

ay 6-((Tetrahydrofuran-2-yhymethoxy)-5-(trifluoromethylpicolinic acid

The title compound was prepared in analogy to the procedure described in Example 230
b), using 6-chloro-5-(trifluoromethyypicolinic acid and (tetrabydrofuran-2-ylymethanol
(CAN 97-99-4) as starting materials. MS: 290.0 [M-H]"

b) 2-Ethyl-2-{[6-(tetrahydro-furan-2-ylmethoxy)-5-trifluoromethyl-pyridine-2-carbonyl]-
amino }-butyric acid ethyl ester

The title compound was synthesized m analogy to Example 1, using 6-((tctrahydrofuran-2-
ylymethoxy)-5-(trifluoromethylipicolinic acid and cthyl 2-amino-2-ethylbutanoate
hydrochloride (CAN 1135219-29-2) as starting matcrials. MS (ED): m/e = 433.4 [M+H]".

Example 255

6-Cyclopropylmethozy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid
{dirpethylcarbamoyi-phenyl-methyl-amide
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The title compound was synthesized mn analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (Example
69 b) and 2-amino-N,N-dimethyl-2-phenylacetamide hydrochloride (CAN 1214036-19-7)
as starting materials. MS (EI: m/e = 445.1 [M+HT".

Example 256

&-Cyclopropyimethoxy-5-(3,3-diflusro-azetidin-1-yi)-pyridine-2-carboxylic acid ({(5)-
2-cyclopropyi-I-dimethyicarbamoyl-ethylj-amide

A\ N oj/rh\
OLNj)LN g /l

F“\ﬁ;‘\! o

F

The title compound was synthesized in analogy to Example 1, using 6-

Chiral

cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yh)-pyridine-Z-carboxylhic acid (Example
69 b) and (S)-2-amino-3-cyclopropyl-N,N-dimcthylpropanamide hydrochloride (Example
222 b) as starting materials. MS (EI}: m/e = 423.0 [M+H] .

Exampie 257

2-{{(5-Cyclopropyi-6-cyclopropyimethoxy-pyridine-2-carbonyl)-amine]-2-ethyl-

N 0
O N HO\/
[ I

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

butyric acid ethyl ester

cyclopropylmethyloxy-pyridine-2-carboxyhic acid (Example 42 a) and ethyl 2-amino-2-
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ethylbutanoate hydrochloride (CAN 1135219-29-2) as starting materials. MS (El): m/e =
375.0 [M+H]".

Example 258

(8)-3-Cyclopropylk-2-1(5-cyciepropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl)-
5 amino|-propionic acid methyl ester

Chiral
A/O . E\L\ , /(, O‘\
T/UT (

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

cyclopropylmethyloxy-pyridine-2-carboxylic acid {Example 42a) and (aS)-o-amino-

cyclopropancpropanoic acid methyl ester hydrochloride (1:1) (CAN 206438-31-5) ag
10 starting materials, LC-MS (UV peak area/EST) 100%, 359.153 (M+H)".

Example 259

&-Cyelopropybmethoxy-S-triflusromethyl-pyridine-Z-carboxylic acid (I-ethyl-1-
methylcarbamoylpropyl-amide

AL o

] H

O._N N

T N
Ful A o)
F/l

15 a) 2-(6-{Cyclopropylmethoxy)-5-(trifluoromethylpicolinamido}-2-cthylbutanoic acid

The title compound was synthesized in analogy to the procedure described in Example 252
b}, using methyl 2-(6-(cyclopropylmethoxy)-5-(trifluoromethyl)picolinamido)}-2-
cthylbutanoate (Example 249) as starting material. MS (EI): m/e = 373.1 [M-H].



WO 2012/168350 PUT/EP2G12/060785
- 244 -

b) 6-Cyclopropylmethoxy-5-trifluoromethyl-pyridine-2-carboxylic acid (1-ethyl-1-
mcthylcarbamoyl-propyl)-amide

The title compound was synthesized in analogy to Example 1, using 2-(6-

{cyclopropyimethoxy)-5-(trifluoromethyhpicolinamido)-2-ethylbutanoic acid and

Example 260

6-(3-Chloro-4-fluoro-phenyl)-pyridine-2-carboxylic acid [(-)-cyclopropyl-(5-methyl-

11,2,4lozadiazod-3-yh)-methyi]-araide

cl ) Chiral
Fau 6 Y
Mo
N T
Z N-0

10 The title compound was isolated by chiral chromatography of the racemate (Example 232}
on Reprosil Chiral NR using heptane/30% 2-propanol as eluent. The (-)-enantiomer was
isolated; MS (E1) 387.4 (M+H)".

Example 261

6~(3-Chioro-4-flnoro-phenyl}-pyridine-Z-carboxylic acid [{(+)-cyclopropyi-{5-methyl-

15 [1,2,4lexadiazei-3-vD-methyi]-amide

Ct Chiral

The title compound was 1solated by chiral chromatography of the racemate (Example 232)
on Reprosil Chiral NR using heptanc/30% 2-propano! as cluent. The {-)-cnantiomer was
isolated; MS (EI) 387.3 (M-+H)"

20 Example 262

&-(Tetrahydro-pyran-4-ylmethoxy)-S-trifluoromethyl-pyridice-2-carboxylic acid (1-
dimethyicarbanaoyl-1-ethyl-propyli-amide
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o
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The title compound was synthesized in analogy to Example 1, using 2-ethyl-2-(6-
((tetrahydro-2H-pyran-4-ylymethoxy)-5-(trifluoromethyl)picolinamido Ybutanoic acid
(Example 253 a) and dimethylamine hydrochloride as starting materials, MS (ET): m/c =
463.4 [M+NH41".

Example 263

2-{16-Cyclopropylmethoxy-5-(6-0xa~1-aza-spiro[3.3thept-1-yh)-pyridine-2-carbonyi]-
aminoi-2-ethyl-butyric acid ethyl ester

ko\/j)k S o

O

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-S-(6-oxa--aza-spiro[3.3 hept-T-yl)-pyridine-2-carboxylic acid
{(Example 234 b) and ethyl 2-amino-2-ethylbutanoate hydrochloride (CAN 1135219-29-2)
as starting materials. MS (EI): m/e = 432.3 [M+H]".

Example 264

&-(Tetrahydro-furan-2-yimethoxy)-5-trifluoromethyl-pyridine-2-carboxyiic acid (I~

dimethylearbamoyl-i-ethyl-propyl-amide

The title compound was synthesized in analogy to Example 1, using 2-cthyl-2-(6-

({tetrahydro-2H-pyran-4-ylymcthoxy)-5-(trifluoromethy{)picolinamido butanoic acid
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(Example 253 a) and dimethylamine hydrochloride as starting materials. MS (ET): m/e =
432.1 [M+H]"

Exaraple 265

2-{(5-Bromo-6-cyciopropylmethoxy-pyridine-2-carbonyl-amino]-2-ethyl-butyric acid
ethyl ester

I

O
A\ O N " O
- > N N
H O
Br

The title compound was synthesized in analogy to Example 1, using 5-bromo-6-
{cyclopropylmethoxy)-pyridime-2-carboxylic acid (Example 9 d) and cthyl 2-amino-2-
415.0 [M-+H]".

Example 266

2-{[6-Cyclopropylmethoxy-5-(3,3-difllucro-azetidin-1-yi)-pyridine-2-carbonyl]-
amino}-Z-ethyk-butyric acid ethyl ester

RUSTSN
Y
N

Wy

F

The title compound was synthesized in analogy to the procedure described in Example 69
a, using ethyl 2-(5-bromo-6-(cyclopropylmethoxy)picolinamido)-2-ethylbutanoate
(Example 265) and 3,3-difluoroazetidine hydrochloride (CAN 288315-03-7) as starting
materials. MS (EI): m/e = 426.0 [M-+H]".

Example 267

6-~(4-Chloro-3-fluoro-phenyi)-pyridine-2-carboxylic acid [1-methyl-1-(5-methyl-
{1,2,4loxadiazol-3-yD-ethyl]-amide
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a) 6-Bromo-pyridine-2-carboxylic acid [ I-methyl-1-(5-methyl-[ 1,2 4Joxadiazol-3-y1}-

O \
Bre_ N\\]/lk /\%/N
SRR

5 The title compound can be prepared in analogy to Example 1, using 6-bromo-2-
pyridinecarboxylic acid (CAN 21190-87-4) and «,0,5-trimethyl-1,2,4-oxadiazole-3-
methanamine hydrochloride (1:1) {CAN 1240526-27-5) as starting materials, LC-MS (UV
peak area/EST) 85%, 325.0293 (M+H)

ethyl}-amide

b) 6-(4-Chloro-3-fluoro-phenyl)-pyridine-2-carboxylic acid [ 1-methyl- 1-(5-methyl-
10 [1,2,4]Joxadiazol-3-yl)-ethyl]-araide

The title compound can be prepared in analogy to Example 177b, using 6-bromo-pyridine-
2-carboxylic acid [1-methyl-1-(5-methyl-[1,2,4]Joxadiazol-3-yi)-ethyll-amide (Example
267a) and B-{4-chloro-3-fluorophenyl)-boronic acid (CAN 137504-86-0) as starting
materials, LC-MS (UV peak arca/ESI) 100%, 375.1017 (M+H)".

Example 268

i

6-(3-Chiore-4-flasro-phenyly-pyridine-2-carboxyiic acid {1-methyl-1-{5-methyl-
i1,2,4}oxadiazol-3-yh-ethylj-amide

The title compound was synthesized in analogy to Example 267b, 6-bromo-pyridine-2-

20 carboxylic acid [1-methyl-1-(5-methyl-[1,2,4Joxadiazol-3-yl)-cthyl]-amide (Example
267ay and B-(3-chloro-4-fluorophenyl)-boronic acid (CAN 144432-85-9) as starting
materials, LC-MS (UV peak area/ES1) 91%, 375.1018 (M+H) .

Example 269
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2-{16-Cyclopropylmethoxy-5-(3,3-diffuoro-2-oxo-azetidin-1-yl)-pyridine-2-carbsnyl}-

amino}-2-ethyl-butyric acid methyl ester

O
Y
)\\N F 0
P/
F.'

The title compound was isclated in less than 1% yield in a reaction combining 6-

5 cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl}-pyridine-2-carboxylic acid {Example
69 by and methyl 2-amino-2-cthylbutanoate hydrochloride (CAN 92398-54-4) as starting
materials in analogy to the procedure described in Example I We belicve 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyndine-2-carboxylic acid was
contaminated with a small amount of 6-cyclopropylmethoxy-5-(3,3-difluoro-2-0x6-

10 azetidin-1-yl)-pyridinc-2-carboxylic acid; MS (El): m/e = 426.0 [M+11]".
Example 270

{5)-2-[(5-Cyclopropyl-o-cyclopropylmethoxy-pyridine-Z-carbonyl-amino|-4-methyl-
pentanoic acid methyl esier

Chiral

|

O.ﬁ/\
AO.N o
Vﬂ\jH"r

15 The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and L-lecucine methyl
ester hydrochloride (1:1) (CAN 7517-19-3) as starting matcrials, LC-MS (UV peak
area/ESD) 100%, 361.2120 (M+H)".

Example 271

20 &-Lyclopropyimethoxy-5-(3,3-diflusro-azetidin-1-yh-pyridine-2-carboxylic acid (-

eyapo-3-methyl-baty-amide
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The title compound was synthesized m analogy to Example 1, using 6-

cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yh-pyridine-2-carboxylic acid (Example

69 b) and 2-amino-4-methylpentancnitrile hydrochloride (CAN 72177-82-3) as starting
5 materials, MS (ED: m/e = 379.1 [M+H]".

Example 272

5-Cyclopropylmethoxy-5-(3,3-diflusro-azetidin-1-yi}-pyridine-Z-carboxylic acig {3~
methyl-{-(5-methyl-[1,2,4]oxadiazel-3-yD-butyl]-amide

10 The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y)-pyridine-2-carboxylic acid (Example
69 b) and S-methyl-o-(2-mcthylpropyl)-1,2,4-0xadiazole-3-methanamine (CAN 1155538-
06-9) as starting materials. MS (EI); m/e = 436.0 [M+H]".

Example 273

15 o-Cyclopropylimethoxy-5-(3,3~difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (1-

nydroxymethyi-1,3-dimethyi-buiy-amide
_OCH
O
o} N N .
| i
L
/
Fu

The title compound was synthesized in analogy to Example 1, using 6-

cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (Example
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69 b) and 2-amino-2,4-dimcthylpentan-1-ol (CAN 13893-55-5) as starting materials. MS
(El): m/e = 398.1 [M+H]".

Example 274

S5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxyiic acid {1-(azetidine-1-
carbonyl)-1-ethyl-propyl]-amide

A .
;ﬁjﬁ E{rfj

a) 2-(5-Cyclopropyl-6-(cyclopropylmethoxy)picolinamide)-2-ethylbutanoic acid

N\ |
O
O Ny N%OH
ij P H O

The title compound was synthesized in analogy to the procedure described in Example 252

L

10 b), using ethyl 2-(S-cyclopropyl-6-(cyclopropylmethoxy)picolinamido )-2-ethylbutanoate
(example 257) as the starting material. MS (ET): m/c = 347.1 [M+H]'.

b} 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [ 1-{azetidine-1-
carbonyl)- [ -ethyl-propy(j-amide

The title compound was synthesized in analogy to Example 1, using 2-(5-cyclopropyl-6-
15 {cyclopropyimethoxy)picolinamido)-2-ethylbutanoic acid and azctidine (CAN 503-29-7)
as starting materials. M8 (E1): ro/e = 386.0 [M+H]".

Example 275

5-Cyclopropyk-o-cyclopropyimethoxy-pyridine-2-carboxyiic acid [1-ethyl-1-(2-
methoxy-ethylcarbamoyi)-propyi]-amide

9 o}
%“/\/ oo

20
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The title compound was synthesized in analogy to Exarnaple 1, using 2-(5-cyclopropyl-6-
(cyclopropylmethoxy)picolinamido )-2-ethylbutanoic acid (Example 274 a) and 2-
methoxyethanamine (CAN 109-85-3) as starting materials. MS (E1): m/e = 404.4 [M-+H]".

Example 276

5-Cyelopropyl-6-cvelopropyimethoxy-pyridine-2-carboxyiic acid [{-ethyl-I-(ethyl-
methyi-carbamoyl)-propyll-amide

w”“

The title compound was synthesized in analogy to Example 1, using 2-(5-cyclopropyl-6-
{cyclopropylmethoxy)picolinamido)-2-cthylbutanoic acid (Example 274 a) and N-
methylethanamine (CAN 624-78-2) as starting materials. MS (E1): m/e = 388.0 [M+H]".

Example 277

6-(4-Fluoro-benzyi)-pyridine-2-carboxylic acid ((8)-1-carbamoyi-3~-methyl-butyl)-
amide
0 Oﬂ Cniral
N\ N\\.“
l H

a) 6-(4-Fluorobenzylpicolinic acid

O

O« J LOh
6-(4-Fluorobenzyl)picolinonitrile (24 mg, 113 umol; CAN 1237431-32-1) and powdered
sodium hydroxide (18.1 mg, 452 pwmol) were dissolved in water (3 mL). The reaction
mixture was heated to 90°C for 2.5 h. Additional powdered sodium hydroxide (18.1 mg,
452 wmol) was added and heating was continued for another 2.5 h. The rcaction mixture
was poured onto 25 mL ice/0.IN HCl and cxtracted with EtOAc (2 x 20 mL). The
combined organic layers were washed with ice water/brine (25 mL), dried over NasSOq

and concentrated in vacuo 1o give the title compound (21 mg, 80%) as light yellow oil
which was used in the next step without further purification. MS (El): m/e = 230.1 [M-HJ.
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b) 6~(4-Fluoro-benzyl)-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-methyl-butyl)-
amide

The title compound was synthesized in analogy to Example 1, using 6-(4-
fluorobenzylpicolinic acid and (25)-2-amino-4-methyl-pentanamide (CAN 687-51-4) as
5 starting materials. MS (E1): m/e = 344.0 [M+H]'.

Exampie 278

6-{4-Fluore-benzyD-pyridine-2-carboxylic acid (R)-2,2,2-trifluore-1-pyridin-2-yi-
ethyl-amide

Xy, Chiral
C

| ; '
1,0

10 The titlc compound was synthesized in analogy to Example 1, using 6-(4-
fluorobenzylpicolinic acid (Example 277 a) and (R)-2,2,2-trifluoro-1-(pyridin-2-
ylethanamine hydrochloride (CAN 1228565-87-4) as starting materials, MS (El): m/e =
390.1 [M+HT".

Exampie 279

15 S-Cyclepropyk6-cyclopropyvimethoxy-pyridine-Z-carboxylic acid {{5)-1-
hydroxymethyl-1,2-dimethyl-propyi}-amide

9 ~. Chiral
Z\,o N~ OH
B
P i

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and (25)-2-amino-2,3-

20 dimethyl-1-butanol (CAN 956102-64-0) as starting materials, LC-MS (UV peak area/EST)
100%, 333.2175 (M+E)".

Example 280

5-Bromo-6-(3-methyl-oxetan-3-yimethoxy)-pyridine-Z-carboxylic acid (I-methyl-1-
thiazol-2-yl-ethyi)-amide
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a) 5-Bromo-6-chloropicolinic acid

Cr N/ \\R/OH
O

in a 500ml two-necked-round-bottom flask, 3-bromo-2-chloro-6-methylpyridine (CAN
185017-72-5) (4.0 g, 19.4 mmol) was suspended in HoO (160 ml) to give a colorless
suspension. Under stirring, sodium dodecy! sulfate (64 mg, 222 umol) and KMnO4 (9.19
g, 58.1 mmol) were added. The reaction mixture was stirred at 100°C for 18h. The reaction
was then cooled to RT and 100ml NaHEOs-solution (40%) was added dropwise under ice
bath-cooling (decolorization). A white precipitate formed and the mixture was stirred a
further 30min. The reaction mixture was acidified with [20ml 2N-HCI followed by
extraction with ethyl acetate (2x200ml). The combined organic layer was dried over
Nap504, filtered off and concentrated in vacuo to give a white solid containing a mixture
of starting material and the product. The solid was dissolved in SOmi TBME/THF 9:1 and
under stirring was added 15ml 2M-NaOH which formed a suspension. The suspension was
then extracted with 100ml water. The water-layer was washed with 50ml TBME. The
water-layer was acidified with 20ml 2N-11Cl which was then extracted with a mixture
TBME/THF 9:1 (2x 50ml). The combined organic layers were dried over Nay50,, filtered
off and concentrated in vacuo to dryness to give the title compound (1.8g, 39%) as a white
solid ; MS (LC/MS): 235.9[M-H] .

b} 5-Bromo-6-(3-methyl-oxctan-3-ylimethoxy)-pyridine-2-carboxylic acid

To a solution of 5-bromo-6-chloropicolinic acid (Example 280a) (0.75 g, 3.17 mmol) in
dry DME (18 ml) under argon was added (3-methyloxetan-3-yl-methanol (389 myg, 3.81
mmol) and NaH (279 mg, 6.98 mumol) was added by portions. The reaction mixfure was
stirred at room temperature for 20 min until gas release ceased. The reaction mixture was
then stirred at 110°C for [6h. The reaction mixture was diluted with ethyl acetate, and the

solution was poured info a separatory funnel with 10ml aq. solution 1.0M HCI After
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extraction, the organic phase was collected and the aqueous phase was back extracted with
cthylacetate. The organic phases were combined, dried over NapSO4 and evaporated down
in vacuo. The residue was purified by preparative HPLC to give the title compound
(260mg, 27%), MS (EI): m/e = 302.0 [M+H]".

¢} 5-Bromo-6-(3-methyl-oxetan-3-ylmethoxy)-pyridine-2-carboxylic acid (1-methyl-1-
thiazol-2-yl-cthyh-amide

To a solution of 5-bromo-6-(3-methyl-oxetan-3-yvimethoxy)-pyridine-2-carboxylic acid
(Example 280b) (30mg, 100 pmol) in dry DMF (1 ml) was added 4-(4,6-dimethoxy-1,3,5
triazin-2-yi}-4-methylmorpholinium chioride (29.7 mg, 105 pmol) and Hunig's basc
{52.4ul, 300umol). The reaction was stirred at r.t for 30 min, followed by addition of u,0-
Dimethyl-2-thiazolemethanamine (Example 12¢) (14 2mg, 100 pmol). The reactions was
stirred at room temperature overnight and monttored by LC-MS. When the reaction was
complete, purification was directly done by preparative HPLC without any work-up
procedure 1o give the title corpound {9.8mg, 23%). MS (ElL): m/e = 425.9 [M+H]".

Exzampie 281

5-Bromo-6-{3~methytoxetan-3-yimethoxy)-pyridine-2-carboxylic acid (3-thiszol-2-vl-
oxetan-3-yh-amide

Br'i\ SN

M ,I \n/ \
\L

a) 2-Methyl-propane-2-sulfinic acid (3-thiazol-2-yl-oxctan-3-yl)-amide

>tm, ¢

A solution of n-butyllithium in hexanes (1.6 M, 2.5 mL, 3.99 mmol) was added dropwise
to a solution of thiazole (364 mg, 4.23 mmol) in tetrahydrofuran (30 ml) at -78°C. The
resulting mixture was stured for 30 mun at -78°C before a solution of 2-methyl-n-(oxctan-
3-ylidenepropane-2-sulfinamide (CAN 1158098-73-7) (500 mg, 2.85 mmol) in
tetrahydrofuran (3.5 mL) was added dropwisc at -78°C. The reaction solution was stirred

for an additional 30 min at -78°C before being warmed to 22°C, and then was quenched
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with saturated aqueous ammonium chloride solution. The crude reaction mixture was then
partitioned between water and ethyl acctate. The aqueous layer was further extracted with
ethyl acetate and the organic layers were combined. The combined layers were washed
with saturated aqueous sodium chloride solution, and the washed solution was dried with
anhydrous sodium sulfate and evaporated down to dryness. The crude product was purified
by flash-column chromatography (40% ethyl acetate-hexanes, grading to 100% cthyl
acctate, then flushing with 10% methanol-dichloromethane) to give the title compound
(495mg, 67%). MS (EI): m/c = 261.0 [M+H]".

b) 3-(Thiazol-2-yloxetan-3-amine hydrochloride

CH ¢

O

A 4.0 M solution of hydrochloric acid (117 pl, 467 pmol) in dioxane was added to a
solution of 2-methyl-propanc-2-sulfinic acid (3-thiazol-2-yl-oxetan-3-yl)-amide (Example
281a) (81 mg, 311 pmol) in methano! (0.5 mL) at 0°C. The mixture was stirred at 0°C for
5 min before the solvents were removed under reduced pressure. The resulting white solid
was triturated with diethyl ether and filtered off. The solid was further washed with diethyl
ether and dried under high vacuum to yield the title compound (42mg, 70%) as a white
solid., MS (El): m/e = 157.1 [M+H]".

¢) 5-Bromo-6-(3-methyl-oxetan-3-ylmethoxy)-pyridine-2-carboxylic acid (3-thiazol-2-yl-

oxctan-3-yl)-amide

The title compound was synthesized in analogy to Example 280c¢, using 5-bromo~6-(3-
methyl-oxetan-3-yimethoxyj-pyridine-2-carboxylic acid (Example 280b) and 3-(thiazol-2-
yhoxetan-3-amine hydrochloride (Example 281b) as starting materials, MS (El): m/e =
440.4 [M+HT

Example 282

5-Brome-6-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acld (3-thiazol-2-yl-oxetan-
3-yD-amide

B s;“,:\N
| L0
O N
H<F O C})}
F
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a) 5-Bromo-6-(2,2,2-trifluoro-cthoxy)-pyridine-2-carboxylic acid

Br

In a 25 mL round-bottomed flask, 5-bromo-6-chloropicolinic acid (433 mg, 1.83 mmol)
and powdered potassium hydroxide (411 mg, 7.32 mmol) were combined with DMSO (1.9
mi) to give a colorless solution which was stirred at room temperature for 15min. 2,2,2-
trifluoroethanol (275 mg, 198 ul, 2.75 mmol, Eq: 1.5) was added. The reaction mixfure
was stirred for 24 h at ambient temperature. Since the reaction was complete, 0.75 extra
equivalents of 2,2, 2-trifluorocthanol was added and the reaction was stirred 48h at ambient
temperature. The reaction mixture was poured onto 1 M HCVice water (1 x 20 mL),
extracted with iPrOAc (2 x 25 mb.). The organic layers were dried over NapS0Oy and
filtered, removed under reduced pressure to give the title compound as a white solid after
recrystallization fron CHyCly and heptane (409 mg, 1.36 mmol, 74.4 % yield), MS (El):
m/e = 299.9 [M+H]".

b} 5-Bromo-6-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxyiic acid {3-thiazol-2-yl-oxetan-3-
yh-amide

The title compound was synthesized in analogy to Example 280c, using 5-bromo-6-(2,2,2-
trifluoro-cthoxy)-pyridine~-2-carboxylic acid (Example 282a) and 3-(thiazol-2-yhoxetan-3-

amine hydrochloride (Example 281b) as starting materials, M8 (ED: m/c = 438.0 [M+H]".
Example 283

5-Bromo-6-(3-raethyl-oxetan-3-ybmethoxy-pyridine-Z-carboxylic acid {2,2,2~

trifluorc-1-pyridin-Z-yi-ethyD-amide

Br

~0

The title compound was synthesized in analogy to Example 280¢, using 5-brome-6-(2,2,2-

trifluoro-cthoxy)-pyridine-2-carboxylic acid (Example 282a) and 2,2,2-trifluoro-1-

IM+H]"

Example 284
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5-Cyclopropyl-6-eyciopropylmethoxy-pyridine-2-carboxylic acid [1-
{cyciopropyimethyl-carbamoyl}-1-ethyl-propyl]-amide

The title compound was synthesized in analogy to Example 1, using 2-(5-cyclopropyi-6-

5 (cyclopropylmethoxy)picolinamido)-2-cthylbutanoic acid (Example 274 a) and
cyclopropylmethanamine (CAN 2516-47-4) as starting materials. MS (ED): m/e = 400.1
[MAH].

Example 285

5-Cyclopropyk-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (1-methyi-1-

10 pyridin-2-yi-ethyh-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and a,a-dimethyl-2-
pyridinemethanamine (CAN 52568-28-2) as starting materials, LC-MS (UV peak

15 arca/EST) 100%, 352.2021 (M+H)",

Example 286
o-(4-Fluoro-benzyl)-pyridine-2-carboxylc acid ({(3)-3,3-dimethyl-1-methyicarbamoyl-
butyi}-amide

i Chiral
NH

@] N l
Y N K
e S - H

20 The title compound was synthesized i analogy to Example 1, using 6-(4-
fluorobenzylipicolmic acid (Example 277 a) and {25)-2-amino-N,4,4-trimethyl-
pentanamide (CAN 1160161-70-5) as starting materials. MS (EI): m/e = 372.0 [M+H]".



WO 2012/168350 PCT/EP2012/060783
- 260 -

Example 287

5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid [1-(3,3-diflusro-
azetidine-1-carbonyl)-1-ethyl-propyi]-amide

5 The title compound was synthesized in analogy to Example 1, using 2-(5-cyclopropyl-6-
{cyclopropylimethoxy)picolinamido)-2-ethylbutanoic acid (Example 274 a) and 3,3-
difluoroazetidine hydrochloride (CAN 288315-03-7) as starting materials. MS (EI): m/e =
422.0 IMH+HT

Example 288

10 5-(3,3-Difluoro-azetidin-1-y)~6-(2,2,2-tri{luoro-ethoxy)-pyridine-2-carboxylic acid (1~
methyl-1-thiazol-2-yl-ethyl-amide

a) 5-Bromo-6-(2,2,2~trifluoro-cthoxy)-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-

Bf\ﬂ\/\ y i N\
F Nz N

The title compound was synthesized in analogy to Example 280c¢, using 5-bromo-6-(2,2,2-

yl-ethyl)-amide

trifluoro-cthoxy)-pyridine-2-carboxylic acid (Example 282a) and ¢, a-dimethyl-2-

thiazolemethanamine (Example 12¢) as starting materials, MS (EI): m/e = 424.3 [M+H]".
b) 5-(3,3-Diflucro-azetidin-1-y1)-6-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid (1-
20 methyl-1-thiazol-2-yl-ethyl)-amide

To a solution of 5-brome-6-(2,2,2-trifluoro-cthoxy)-pyridine-2-carboxylic acid (1-methyl-
i-thiazol-2-yl-ethyl)-amide (Example 288a) (63.6mg, 150 wmol) in dry toluene (1 ml) was
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added 3,3-difluoroazetidine hydrochloride (21.4 mg, 165 pmol), BINAP (9.34 mg, 15.0
umol), PA(OAC)2 (3.37 mg, 15.0 umol) and Cs,COx (122 mg, 375 nmol). The reaction was
stirred at 120°C overnight and controiled by LC-MS. Evaporation of the volatiles, residue
was redissolved in DMEF and directly purified by preparative HPLC to give the title
compound (21mg, 48umol , 32%), MS (BI): mle = 437 4 [M+H]".

Example 289

2-{{6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carbonyl)-amino]-2-ethyl-
buiyric acid ethyl ester

A 0 |
ot

The title compound was synthesized in analogy to the procedure described in Example 32
a, using 2-[(5-bromo-6-cyclopropylmethoxy-pyridine-2-carbonyly-amino -2-ethyl-butyric
acid ethyl ester (Example 2655 and pyrrolidine ({CAN 123-75-1) as starting materials. MS
(ED): m/e = 404.4 [M+H]".

Example 290

&-Cyclopropyimethoxy-5-(3,3-difluore-azetidin-1-yD-pyridine-2-carboxylic acid (1~

methyi-5-oxo-pyrrolidin-3-yi)-amide

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropyimethoxy-5-(3,3-difluoro-azetidin- 1-yl)-pyridine-2-carboxylic acid (Example
69 b) and 4-amino-1-methylpyrrolidin-2-one hydrochloride (CAN 1228838-07-0) as
starting materials. MS (BD): m/e = 381.3 [M-+H]".

Example 291

2-[{6-Cyclopropylmethoxy-S-pyrrolidin-1-yi-pyridine-Z-carbonyi}-amino}-2-ethyl-
butyric acid
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In analogy to the procedure described in Example 252 b, 2-[{6-cyclopropylmcthoxy-5-
pyrrolidin-1-yl-pyridine-2-carbonyl)-amino{-2-ethyl-butyric acid cthyl ester (Example
289) was treated with sodium hydroxide to give the title compound as colorless oil. MS:
376.3 [M+H].

s-Cyclopropylmethoxy-5-(3,3~diflusro-azetidin-1-yh-pyridine-Z-carboxylic acid (1,1-

dioxo-tetrahydro-1 }f’u:{hi@ph en-3-yh-amide

) &) e
0N /CSF
N N O
I H
/

Wy
F

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (Example
69 by and 1, 1-dioxidotetrahydrothien-3-ylamine (CAN 6338-70-1) as starting materials.
MS (ED): m/e = 402.1 [M+H]".

Hxample 293

&-Uyelopropylmethoxy-5-(3,3-diflaoro-azetidin-1-yD-pyridine-Z-carboxylic acid NV'-

{1,1-dHoxe-tetrahydro- 1) -thiophen-3-yD)-hydravide

Yo,
O:Lf\lj)\N/N .0
| A \C o
N &
FjL_/
F
6-(Cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-yDpicolinic acid (10 mg, 35.2 umol,

Example 69 b), 3-sulfanyl hydrazine hydrochloride (6.34 mg, 42.2 umol; CAN 1004-15-
5), 1-hydroxybenzotriazole hydrate (10.8 mg, 70.4 pmol), 1-(3-dimethylaminopropyl)-3-

AN
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ethylcarbodiimide hydrochloride (12.1 mg, 70.4 umol) and N-ethyl-N-isopropylpropan-2-
amine (18.2 mg, 24.6 ul., 141 umol) were dissolved in DMF (100 nlL). The reaction
mixture was stirred for | d at ambient temperature, poured onto 1 M HCVicewater (20 mL)
and extracted with EtOAc (2 x 25 mL). The combined extracts were washed with icewater
(2 x 25 mL), dried over Nay SOy and the solvent was removed under reduced pressure to
give 23 mg of crude product which was purified by preparative TLC (silica gel, 1.0 mm,
heptanc/EtOAc 2:1, elution with EtOAc) to give the title compound (5 mg, 34%) as
colorless oil. MS (EI): m/e = 417.3 [M+H]".

Example 294

5-Cyclopropyk-t-cyclopropyimethoxy-pyridine-2-carboxylic acid [I-methyl-1-(4-
methyl-thiazol-2~-yh-ethyl-amide

A/OT\N;’)LEE&S\

Y,

X

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and «,0,5-trimethyl-2-
thiazolemcthanamine (CAN 1155530-59-8) ag starting materials, LC-MS (UV peak
area/EST) 97%, 372.1742 (M+H)".

Example 295
5-(3,3-Diftuoro-azetidin-1-yh-6-(3~-methyl-oxetan-3-yimethoxy)-pyridine-2-carboxylic
acid (1-methyl-1-thiazel-2-yl-ethyl-amide

F

F“’\j\
N XN g X

3
i + ESN|
o ! N
N
o N Y 7&
“ﬁ ’
O

The title compound was synthcsized in analogy to Example 288D, using 5-bromo-6-(3-
methyl-oxetan-3-ylmethoxy)-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-yl-ethyl)-
amide (Example 281c¢) and 3,3-difluoroazetidine hydrochloride as starting materials, MS
(ED): m/e = 439.3 [M+H]".

Example 296
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S-LCyeloprepyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid [1-(5-amino-
[1,2,4loxadiazel-3-yD-1-methyl-ethyl]-amide

o g

a) [ 1-(5-Amino-[1,2,4Joxadiazol-3-y1)-1-methyl-ethyl]-carbamic acid rert-butyl ester
O
ANGIN
P e
H N—O

To a colorless solution of [ {-{(NV-hydroxycarbamidoyl)-1~-methyl-cthyl}-carbamic acid rere-
butyl ester (CAN 1251430-04-2, 5.9 g, 27.2 mmol) in BMF (11.8 mL) and in an inert gas
atmosphere was added 1-piperidinecarbonitrilc (CAN 1530-87-6) with stirring (3.29 g,
3.46 mL, 29.9 mmol). The reaction mixture was heated and stirred for 2.5 hours at 130°C.
After cooling to room temperature ice-water (400 mL)y was added and the mixture was
extracted with ethyl acetate (3x200 mL.), organic phases were washed with ice water (200
mL}, combined, dried with NapS04 and concentrated in vacuo. The residue was purificd by
chromatography on silica gel with mixtures of ethyl acctate / n-heptanc as cluent to give
the title compound as while solid (5.0 g, 76%); LC-MS (UV peak area/EST) 83%,

243 1453 (M+H).

b) 3-{1-Amino-1-mcthyl-cthyl}-[1,2,4loxadiazol-5-ylamine hydrochloride (1:1)

N
Ry, NH,
l"i,/T\}L« Ve
N-O

CiH

To a solution of [1-{5-amino-[1,2,4}oxadiazol-3-y1)-I-methyl-cthyl]-carbamic acid tert-
butyl ester (1.6 g, 6.6 mmol) in ethanol (30 mL) was added HC in dioxane (4 M, 6.6 ml,
26.4 mmol} and the reaction mixture was stirred 16 hours at room temperature. The
reaction mixture was concentrated in vacuo and dried by applying high vacuum at 40°C
for 4 hours to give the titlc compound as off~white solid (1.2 g, quant.); LC-MS (UV peak
area/BES1) 99.9%, 143.0927 (M+H)".

¢y 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-(5-amino-
[1,2,4]oxadiazol-3-yl)-1-methyl-ethyl]-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and 3-(1-amino-1-
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methyl-ethyl)-[1,2,4loxadiazol-5-ylamine hydrochloride (1:1) (Example 296b) as starting
materials, LC-MS (UV peak arca/EST) 98%, 358.1879 (M+H)".

Example 297

6-(2,2,3,3,3-Pentafluore-propoxy)-pyridine-Z-carboxylic acid (1-ethyl-1-
5  methylearbamoyl-propyl-amide

o
=

—F
t
SNPINGE N
| Moo
iz O

a) 5-Bromo-6-(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid

=

F-
F

l‘g

F ]

° [N\ LO?-f
Br Z

5-Bromo-6-chloro-2-pyridinecarboxylic acid (CAN 959958-25-9; 0.6 g, 2.54 mmol) and

10 potassium ferf-butoxide (712 mg, 6.34 mmol) were combined with DMF (30 mL) and
THE (10 mL) to give a yellow suspension. To this suspension was added 2,2,3,3.3~
pentafluoro-1-propancl (CAN 422-05-9; 3.01 g, 2 ml, 20.1 mumol) and the mixture was
heated to 140°C for 20 hours. After cooling the mixture was poured was poured into cthyl
acetate (75 mL) and the combined mixture was washed with cold 1| M HCI (1 x 10 mL).

15 The aqueous layer was cxtracted with ethyl acctate (50 mL). The organic layers were
combined, dried with NapS04 and concentrated in vacuo. The residue was purified by
chromatography (silica gel, 20 g, 0% to 100% ethyl acetate in heptanc) and further purified
by preparative HPLC to give the title compound (0.176 g 20%) as off white solid; MS (ET)
350.1 (MHH)".

20 b) 6-(2,2,3,3,3-Pentafluoro-propoxy)-pyridine-2-carboxylic acid and 5-cyclopropyl-6-
(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid
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Palladium(11)acetate (2.44 mg, 10.9 umol), butylbis(tricyclo[3.3.1.17"dec-1-yl)-
phosphine, (5.8 mg, 16.3 umol), (7-4)-cyclopropyltrifluoro-borate(1-) potassium (1:1) (80
mg, 543 umol) and cesium carbonate (531 mg, 1.63 mmol) were combined to give a white
solid. To this solid a solution of 5-bromo-6-(2,2,3,3 3-pentafluoro-propoxy)-pyridine-2-
carboxylic acid {190 mg, 543 umol) in toluene (4.8 mL) and water (532 ul) (evacuated and
flushed with argon) was added through a septum cap. The reaction mixture was heated to
126°C and stirred for 20 hours. After cooling to ambient temperature the reaction mixture
was diluted with water (20 mL), poured onto a mixture of ice-water/brine/1 N HCL (200
mL} and extracted with ethyl acetate (2 x 200 mL). The organic phases were washed with
200 mi. icewater/brine, combined, dried with Na;50, and concentrated in vacuo to give a
yellow oil. The crude material was purified by flash chromatography {silica gel, 20g, ethyl
acetate) to get 195 mg of' a mixture 1/ 1 of both products as yellow solid which was used

without further purification.

c) 6-(2,2,3,3,3-Pentafluoro-propoxy)-pyridine-2-carboxylic acid (1-ethyl-1-

methylcarbamoyl-propyl)-amide

The title compound was synthesized 1 analogy to Example 1, using the mixture of 6-
(2,2,3.3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid and 5-cyclopropyl-6-
(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid (Example 297b) and 2-amino-
Z-cthyl-N-methyl-butyranude (Example 70b) as starting materials, the product was isolated
by preparative HPLC; LC-MS (UV peak arca/EST) 100%, 398.1488 (M+H)".

Example 208

5-Cyelopropyl-6-(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid (1-ethyl
I-methyicarbamoylk-propyD-amide

The title compound was synthesized n analogy to Example 1, using the mixturc of 6-
(2,2,3,3,3-pentaflucro-propoxy)-pyridine-2-carboxylic acid and 5-cyclopropyl-6-
{2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid (Example 297b) and 2-amino-
2-ethyl-N-methyl-butyramide (Example 70b) as starting materials, the product was isolated
by preparative HPLC; LC-MS (UV peak area/ESI) 97%, 438.1810 (M-+H)".
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Exampie 299

5-Cyclopropyl-6-(2,2,3,3,3-pentalluoro-propoxy)-pyridine-2-carboxylic acid ((5)-3,3-
dimethyl-1-methvicarbamoyl-butyl)-amide

F Chiral

5 The titie compound was synthesized in analogy to Example 1, using the mixture of 6-
(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid and 5-cyclopropyl-6-
(2,2.3.3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid (Example 297b) and (25)-2-
amino-N,4,4-trimethyl-pentanamide (CAN 1160161-70-5) as starting materialy, the
product was isolated by preparative HPLC; LC-MS (UVY peak arca/EST) 100%, 452.1962

10 (V+HH)'

Example 360

5-Cyclopropyk6-(2,2,3,3,3-pentalluoro-propoxyy-pyridine-2-carboxylic acid 1(8)-2-
eyclopropy-1-(5-methyl-{1,2,4joxadiazel-3-y-ethyli-amide

F Chiral

15 The title compound was synthesized in analogy to Example 1, using the mixture of 6-
(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carbox ylic acid and 5-cyclopropyl-6-
(2,2,3,3.3-pentaflluoro-propoxy)-pyridine-2-carboxylic acid {Example 297b) and (3)-2-
cyclopropyl-1-5-methyl-[1,2,4Joxadiazol-3-yl)-ethylamine (Example 38c) as starting
materials, the product was isolated by preparative HPLC; LC-MS (UV peak arca/ESI)

20 100%, 461.1607 (M+H)".

Example 301

5-Cyclopropyl-6-(2,2,2-trifluore-ethoxy)-pyridine-2-carboxylic acid ((S)-carbamoyl-

phenylkmethyl-amide
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F = N NH
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a) 5-Cyclopropyl-6-(2,2,2-trifluoro-cthoxy)-pyridine-2-carboxylic acid

\\
- |

oWy
FF d

in a 150 ml round-bottom-flask, Pd(OAc), (15.7 mg, 70.0 umol), butyl-1-
adamantylphosphin (37.6 mg, 105 pmol), potassium cyclopropyltriflucroborate (523 mg,
3.53 mmol), cestum carbonate (3.42 g, 10.5 mmol) and 5-bromo-6-(2,2,2-
triflucrocthoxy)picolinic acid (Example 282a) (1.05 g, 3.5 mmeol) were combined. The
flask was evacuated in vacuo and flushed with argon three times, followed by addition of a
mixture toluene (25 mil) / 1,0 (3 mi) through a septum cap. The reaction mixturc was
heated to 120°C, stirred for 20 h and then cooled to ambicnt temperature. Evaporation of
volatiles in vacuo and the residue was redissolved in ethyl acetate and extracted with 1M
HC1 (12.5ml). The aqueous phase was back-cxtracted with ethyl acctate. The combined
organic layers were dried over NaySOy4 and concentrated in vacuo The crude material was
purified by flash chromatography (silica gel, 50g, 0% to 5% McOH in DCM) to give the
title compound (530mg, 58%). MS (ED): m/e = 262 2] M+H]".

by 5-Cyelopropyl-6-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid ((S)-carbamoyl-
phenyl-methyl)-amide

The title compound was synthesized in analogy to Example 280¢, using S-cyclopropyl-6-
(2,2, 2-triflucro-ethoxy)-pyridine-2-carboxylic acid (Example 301a) and (5)-2-amino-2-
phenyl-acctamide hydrochloride (CAN 60079-51-8) as starting materials, MS (El): m/e =
394.1 [M+HT.

Example 362

S-Cyclopropyt6-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid (2,2,2-trifluoro-1~
pyridin-2-yl-ethyl)-amide
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The title compound was synthesized m analogy to Example 280¢, using S-cyclopropyl-6-

(2,2 2-trifluore-cthoxy)-pyridine-2-carboxylic acid (Example 301a) and 2,2,2-trifluoro-1-

(pyridin-2-ylethanamine (CAN 35272-15-2) as starting materials, MS (E1): m/e = 420.1
5 [MHHT

Hxample 303

5-Cyelopropyl-6-(2,2,2-irifluoro-ethoxy)-pyridine-Z-carboxylic acld ({(B)-1-

hydroxymethyl-3-methyl-butyl-amide

Doy
§>(\ o N/}\”,N\/\
F O

Chiral

CH

1

<

0 The title compound was synthesized in analogy to Example 280¢, using 5-cyclopropyl-6-
(2,2,2-rifluoro~cthoxy)-pyridine-2~-carboxylic acid (Example 301a) and L-leucinol (CAN
17016-87-4) as starting materials, MS (E1l): m/e = 361.3 [M+H]".

Example 304

S-Cyclopropyi-6-(2,2,2-trifluoro-ethoxy)-pyiidine-Z-carboxylic acid (3-thiazel-2-vi-
15 oxetan-3-yi-amide

The title compound was synthesized in analogy to Example 280¢, using 5-cyclopropyl-6-

(2,2,2-trifluoro-ethoxy)-pyridine-2-carbox ylic acid (Example 3012) and 3-(thiazol-2-

yhoxetan-3-amine hydrochloride (Example 281b) as starting materials, MS (El): m/c =
20 400.1 [M+H]'.

Example 305
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5-Cyclopropyl-6-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid (1-methyl-1-

D eNpA
F P N / N
op o e

O

thiazol-2-yi-ethyl)-amide

The title compound was synthesized n analogy to Example 280c¢, using 5-cyclopropyl-6-

5 (2,2, 2-trifluoro-cthoxy)-pyridine-2-carboxylic acid (Example 301a) and o,o-dimethyl-2-
thiazolemethanamine (Example 12¢) as starting materials, MS (E1): m/e = 386.3 [M+H]"
Example 306
5-Cyclopropy6-{2,2,2-triflnoro-ethoxy)-pyridine-2-carboxylc acid (2,2-dimethyk-1-
thiavel-2-yi-propyl)-amide
\’\
o e D
“~
Doy
F g "~
10

ay (E)-N-(2.2-Dimethylpropylidenc)-2-methylpropanc-2-sulfinamide

0. |-

To a solution of pivalaldchyde (2 g, 2.56 ml, 23.2 mmol) in dry dichloromethane (150mL)
under argon atmosphere was added 2-methylpropane-2-sulfinamide (3.38 g, 27.9 mmol)

j5  and titanium (IV) ethoxide (6.36 g, 5.84 mi, 27.9 mmol) to give a colorless solution. The
reaction mixturc was stirred at r.t overnight and quenched by slow addition of water while
the reaction still stirring until a precipitate formed. The reaction mixture was then filtered
through a pad of celite. The filtrate was extracted with water, the organic phasc was
collected, dried over NapSOy4 and evaporated down in vacuo to give the title compound

20 {3.6gr, 82%) as crude oil. The crude was used without any further purification for the next
step, MS (E1): m/e = 190.3 [M+H]".

b) N-(2,2-Dimethyl-1-(thiazol-2-yhpropyD-2-methylpropane-2-sulfinamide
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To a solution of thiazole (247 mg, 206 ul, 2.91 mmol) in 10 mL dry THF under argon at -
73°C was slowly added a 1.6M solution of Bul.i m hexane (1.82 ml, 2.91 mmol). The
resulting reaction mixture was stirred at -75°C for 30min and a solution of (E)-N-(2,2-
dimethylpropylidenc)-2-methylpropane-2-sulfinamide (Example 306a) (500mg, 2.64
mmol) in Smb dry THE was added. The reaction mixture was stirred at -75°C for 30min,
then cooling bath was removed and reaction stirred at r.t for Th. The reaction was
quenched by the addition of fow drops of water, the reaction mixture poured into ethyi
acelate, and the solution was then extracted with aqueous NaHCOz 1M, The organic phase
was collected, dried over Na;SO4 and evaporated down to dryness to give the title
compound (666mg, 92%) as crude dark orange oil. The crude was used without any further
purification, MS (El): m/e = 275.2 [M+H]".

¢) 5-Cyclopropyl-6-(2,2,2-trifluoro-cthoxy)-pyridine-2-carboxylic acid (2,2-dimethyl-1-
thiazol-2-yl-propyl)-amide

To a solution of N~(2.2-dimethyl-1-(thiazol-2-yDypropy!)-2-methylpropane-2-sulfinamide
(Example 306¢) (666 mg, 2.43 mmol) in methanol (15 ml) was added a solution 4.0M HCI
in dioxane (3.03 mi, 12.1 mmol) to give a light red solution. The reaction mixture was
stirred at vt for Th and reaction was then evaporated down to dryness. The crude solid was
triturated in dicthy! cther, filtered off and dried under high vacuum to give the title
compound (346mg, 69%) as an off-white solid which was used to synthesize the title
compound in analogy to Example 280¢, using 5-cyclopropyl-6-(2,2,2-trifluoro-cthoxy)-
pyridine-2-carboxylic acid (Example 301a) as starting material, MS (ET): m/e = 4143
[M+HT'

Example 307

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- L-yh-pyridine-2-carboxylic acid {1~
{3,3-diflusro-azetidine-1-carbonyl)-1-ethyk-propyil-amide

N\)LHEQW ad

F@

o
IS
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a) 2-(6-(Cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-yl)picolinamido)-2-cthylbutanoic

7[1\1 ] I |
F—f

F

acid

In analogy to the procedure described in Example 252 b), 2-{[6-cyclopropylmethoxy-5-
(3,3-difluoro-azetidin- L -yl)-pyridine-2-carbonyl}-amino } -2~ethyl-butyric acid ethyl ester
(Example 266) was treated with sodium hydroxide to give the title compound as colorless
oil. MS: 396.2 [M-HT.

b) 6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin- I -yl)-pyridine-2-carboxylic acid [ 1-
(3,3-difluoro-azetidine-1-carbonyl)-1-ethyl-propylj-amide

In analogy to the procedure described in Example 293, 2-(6-(cyclopropylmethoxy)-5-(3,3-
difluoroazetidin-I-ylypicolinamido)-2-ethylbutanoic acid and 3,3-difluoroazetidine (CAN
679431-52-8}) were condensed to the title product. MS (Ely: m/e =471.4 [M-HY"

Example 3068

6-(4-Fluore-benzyi)-pyridine-2-carboxylic acid N'-(1,1-dioxo-tetrahydro-12°-

O
L0

In analogy to the procedure described in Example 293, 6-(4-fluorobenzyl)picolinic acid
{Exaraple 277 a) and 3-sulfany! hydrazine hydrochloride (CAN 1004-15-5) were
condensed to the title product. MS (El): m/e = 364.1 [M+H]".

thiophen-3-yi-hydrazide

Example 309

5-Cyelopropyl-6-cyclopropylmethoxy-pyvidine-2-carboxylic acid [1-(3-amino-~
[1,2,4]oxadiazol-5-yI)-1-methyi-ethyl]-amide
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a) [1-(3-Amino-[1,2,4]oxadiazol-5-y1)-1-methyl-cthyl]-carbamic acid tert-butyl ester

0
i

\ H NS N,
s

H

To a colorless solution of N-[(1, I-dimethylethoxy)carbonyl]-2-methyl-alanine (CAN
30992-29-1; 1.0 g, 4.92 mmol) in DMF (24 mL} was added (benzotriazol-1-
yloxy)ripyrrolidinophosphonium hexafluorophosphate (3.07 g, 5.9 mmol) and DIEA
(1.72 mL, 4.9 mmeol), and the resulting pale yellow solution was stirred under argon for 30
minutes at room temperature. This mixture was added dropwise over 40 minutes to a
suspension of hydroxyguanidine sulfatc monchydrate (3.93 g, 14.8 mmol), DIEA (2.6 ml,
7.4 mmol), and molecular sieves (44, 2 g) in DMF (35 mL) under argon, the temperature
not exceeding 25°C. Once addition was complete another 2 g of molecular sieves was
added and the reaction mixture (pale yellow suspension) was stirred for 1.5 hours under
argon at room terperature then stirred at 130°C for 20 hours. After cooling to room
teraperature the mixture was filtered through Celite®. The filtrate was concentrated in
vacito {HY pump) and the residue was stirred vigorously with 2-methoxy-2-methylpropane
(40 mL) and IN NaGH (40 mL) for 20 h. Phases were separated; the aqueous phase was
washed with 2-methoxy-2-methylpropane (2x10 mL). Combined organic cxtracts were
washed with watcr, then dried with Na,SQy, filtered and concentrated in vacuo. The
residue was purified by chromatography (silica gel, 50 g, 0% to 100% EtOAc in hexanes)

to give the title compound (106 mg, 8.9%), which was used without further purification.
b) 5-(1-Amino-1-methyl-cthyl)-[1,2,4Joxadiazol-3-ylamine hydrochloride (1:1)

VN
NH
HZN/\(;“ z/ 2

CiH

To a solution of [1-(3-amino-[ 1,2,4Joxadiazol-5-y])-1-methyl-ethyl]-carbamic acid tert-
butyl ester (100 mg, 0.41 mmol) in ethanol (2 mL) was added HCl in dioxanc (4 M, 0.41
mil, 1.65 mmol) and the reaction mixture wag stirred 16 hours at room temperature, The
reaction mixture was concentrated in vacuo and dried by applying high vacuum at 40°C
for 4 hours to give the title compound as white solid (75 mg, quant.); LC-MS (UV peak
area/EST) nd, 143.0928 (M+H) .
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¢) 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-(3~amino-
[1,2,4loxadiazol-5-y)-1-methyl-cthylj-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and 5-(1-amino-1-
methyl-othyl)-[1,2,4loxadiazol-3-ylamine hydrochloride (1:1) (Example 309b) as starting
materials, LC-MS (UV peak area/EST) 100%, 358.1872 (M+H)".

Example 319

6-Cyclopropylimethoxy-5-(3,3-diftuoro-azetidin-1-yh-pyridine-Z-carboxylic acid [{8)-

1-{3,3-difluoro-azetidine-1-carbonyl)-2,2-dimethyl-propylj-amide

F  Chiral
7
Oj/N~
A\ N 'li‘{::

a) (S)-Methyl 2-(6-(cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-yl)picolinamido}-3,3-
dimethylbutanoate

The title compound was synthesized in analogy to Example 1, using 6-
{cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-yipicolinic acid (Example 69 b) and (S)-

methyl 2-amino-3,3-dimethylbutancate hydrochloride (CAM 63038-27-7) as starting

b) (8)-2-(6-(Cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-yl)picolinamido)-3,3-
dimethylbutanoic acid
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In analogy to the procedure described in Example 5 ¢), (8)-methyl 2-(6~
{cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-yl)picolinamido}-3,3-dimethylbutanoate
was saponified with lithium hydroxide to obtain the title compound. MS (ET): m/e = 396.1
[M-HY.

¢y 6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid [(8)-1-

(3,3-diflucro-azetidine-1-carbonyl)-2,2-dimethyl-propyl]-amide

The title compound was synthesized in analogy to Example 1, using (8)-2-(6-
(cyclopropylmethoxy)-5-(3.3-difluorcazetidin-1-ypicolinamido)-3,3-dimethylbutanoic
acid and 3,3-difluoroazetidine hydrochloride (CAN 288315-03-7)) as starting matcrials.
MS (ED): m/e = 473.0 [M+H]'.

Example 311

6-Cyclopropylmethoxy-5-(3,3~-diflnoro-azetidin-1-y)-pyridine-2-carboxylic acid {{S)-
1-(3,3-difluoro-azetidine-1-carbonyiy-3-methyi-butyi]-amide

F Chiral

f-
O N

r:.:!/:}\E

a) (8)-Ethyl 2-(6-(cyclopropylmethoxy)-5-(3,3-difluoroazetidin- I -ylpicolinamido )-4-
methylpentanoate
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The title compound wasg synthesized in analogy to Example 1, using 6-
{cyclopropylmethoxy)-5-(3,3-difluorcazctidin-1-ylpicolinic acid (Example 69 b) and (S)-
cthyl 2-amino-4-methylpentanoate hydrochloride (CAN 2743-40-0) as starting materials.
MS (ED): m/e = 4263 [M+H] .

L

b) (5)-2-(6-(Cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-yhpicolinamido )-4-
methylpentanoic acid

In analogy to the procedure described in Example 5 ¢), (8)-cthyl 2-(6-

10 (cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-ylpicolinamido)-4-methylpentanoate was
HY.

¢y 6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl}-pyridine-2-carboxylic acid [(S)-1~
(3,3-difluoro-azetidine- 1 -carbonyl)-2,2-dimethyl-nropyl}-amide

15 The title compound was synthesized in analogy to Example 1, using (8)-2-(6-
(cyclopropylmethoxy)-5-(3,3-difluoroazetidin-1-yhpicolinamido}-4-methylpentanoic acid
and 3,3-difluorocazetidine hydrochloride (CAN 288315-03-7) as starting materialg. MS
(ED): m/e = 473.3 [M+H]",

Example 312

20 2-{{6-Cyclopropylmethoxy-S-trifluoromethyl-pyridine-2-carbonyl)-amins]-2-ethyl-
butyric acid ethyl ester
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In analogy to the procedure described in Example 293, 6-cyclopropylmethoxy-5-

trifluoromethyl-pyridine-2-carboxylic acid (Example 113 d) and ethyl 2-amino-2-

ethylbutanoate hydrochloride (CAN 1135219-29-2) were condensed to the title product.
5 MS (ED: m/c = 403.4 [M+H]'.

Example 313
5-Cyclopropyl-6-({R)-3-hydroxy-i-irifluoromethyl-propoxy)-pyridine-2-carbexylic
acid (I-ethyl-1-methylcarbamoyl-propyi)-amide

Chiral

<

10 ay 5-Cyclopropyl-6-{(R)-3-hydroxy- | -trifluoromethyl-propoxy)-pyridine-2-carboxylic acid

HO

“TE 0
F
0 l Ny /”\O; ’

>

6-Chloro-5-cyclopropyl-2-pyridinecarboxylic acid (CAN 1211530-95-8; 106 mg, 506
wmol), (R)-4,4,4-trifluorobutane-1,3-diol (219 mg, 1.52 mmol) and potassium tert-

butoxide {114 mg, 1.01 mmol) were combmed with DME (2 mlL) to give a white

—
(%31

suspension. The reaction mixture was heated to 140°C and stirred for 20 h. After cooling
the mixture was poured into cold 1 M HCI (15 mL) and extracted with ethyl acetate (2 x
75 mL). The phases were combined, dried with Na;SOy4 and concentrated in vacuo. The
residue was purified by preparative HPLC to give the title compound (12 mg, 7.8%) and
its regioisomer; MS (EI) 304.2 (M+H)",
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b) 5-Cyclopropyl-6-((R)-3-hydroxy-1-trifluoromethyi-propoxy)-pyridine-2-carboxylic acid
(1-cthyl-1-methylcarbamoyl-propyl)-amide

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-((R)-
3-hydroxy-1-trifluoromethyl-propoxy)-pyridine-2-carboxylic acid (Example 313a) and 2-
amino-2-ethyl-N-methyl-butyramide (Examplc 70b) as starting materials; MS (ET) 432.4
(M+H)".

Example 314

B-Cyclopropyk6-((R)-4,4,4-triftaore-3-hydroxy-butoxy)-pyridine-2-carboxyiie acid
b 3 YiPy Y

{I-ethyl-i-roethylcarbamoyl-propyl-amide

HO\/H Chiral
- O
A O
FF [N\j)LNH
/o N

a) 5-Cyclopropyl-6-({R)-3-hydroxy-1-triflucromethyl-propoxy)-pyridine-2-carboxylic acid

6-Chloro-5-cyclopropyl-2-pyridinecarboxylic acid (CAN 1211530-95-8; 100 mg, 506
umol), (R)-4,4,4-trifluorobutane-1,3-diol (219 mg, 1.52 mmol) and potassium tert-
butoxide (114 mg, 1.01 mmol) were combined with DMF (2 mL) to give a white
suspension. The reaction mixture was heated to 140°C and stirred for 20 h. After cooling
the mixture was poured into cold 1 M HCI (15 mL) and extracted with ethyl acetate (2 x
75 mL). The phases were combined, dried with Na,SO4 and concentrated in vacuo. The
residue was purified by preparative HPLC to give the title compound (8 mg, 5.2%) and its
regioisomer; MS (EI) 304.2 (M+H)".

b) 5-Cyclopropyl-6-((R)~4.,4,4-trifluoro-3-hydroxy-butoxy)-pyridine-2-carboxylic acid (1-
ethyl-1-methylcarbamoyl-propyl)-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-((R)-
3-hydroxy-1-trifluoromethyl-propoxy)-pyridine-2-carboxylic acid (Example 314a) and 2-

amino-2-ethyl-N-methyl-butyramide (Example 70b) as starting materials; MS (E1) 432.4
(MAHH)"
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Example 315

6-Cyelopropyimethosy-5-(3,3-difluoro-azetidin-1-yl-pyridine-2-carboxyiic acid (3-
methyl-1-pyridin-2-yl-butyl)-amide

In analogy to the procedure described in Example 293, 6-{cyclopropylmethoxy)-5-(3,3~
difluoroazetidin-1-yhpicolinic acid (Example 69 by and 3-methyl-1-(pyridin-2-yi)butan- -
amine (CAN 825647-69-6) were condensed to the title product. MS (EI): m/e =431 .4
[M-+FT

Fxampie 316

o-Cyclopropyimethoxy-S-triflusromethyl-pyridine-2-carboxylic acid {1-(3,3-diflaoro-
YEOProp) ; I . >

azetidine-1-carbonyi)-1-ethyl-propylj-amide

F‘

o AT
N

In analogy to the procedure described m Example 293, 2-[{6-cyclopropylmethoxy-5-
trifluoromethyl-pyridine-2-carbonyl)-amino - 2-cthyl-butyric acid (Example 252 b) and
3, 3-diftuoroazetidine hydrochloride (CAN 288315-03-7) were condensed to the title
product. MS (E1): m/e = 450.0 [M+H]".

Example 317

6-{(d-Fluoro-phenyl-hydroxy-methylf-pyridine-2-carboxylic acid ((S)-1-carbamoyi-
3-methyl-butylD-amide
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a) Methyl 6-((4-fluorophenylj(hydroxy)methyl)picolinate

or 9
DR
- = |
F
A suspension of (6-bromopyridin-2-y)(4-fluorophenylymethanc! {1 g, 3.54 mmol; CAN

875562-77-9), 1,1 -bis(diphenylphosphino Merrocene-palladium(if)dichloride
dichloromethane complex (174 g, 0.06 eq.; CAN 95464-05-4) and triethylamine (464
mg, 639 pL, 4.6 mmol) in methanol (10 mL) was shaken in an autoclave under 70 bar
carbon monoxide pressurc at 110°C for 18 h. The reaction mixture was filtered and
concentrated in vacuo. The crude material was purified by flash chromatography (sifica
gel, 70 g, 20% to 60% EtOAc in heptane) to give the title comapound (853 mg, 92 %) as
pale yellow oil. MS (EI): m/e = 262.0 [M+H]".

b) 6-((4-Fluorophenyl)(hydroxy)methyhpicolinic acid

OH OL
0y >
. Z

In analogy to the procedure described in Example 5 ¢), methyl 6-((4-
fluorophenyl)(hydroxy)methyljpicolinate was saponified with lithium hydroxide to obtain
the title compound. MS (El): m/e = 246.1 [M-H]".

¢) 6-[(4-Fluoro-phenyl)-hydroxy-methyl]-pyridine-2-carboxylic acid ({8)-1-carbamoyl-3-
methyl-butyl}-amide

The title compound was synthesized in analogy to Example 1, using 6-((4-
fluorophenyl)(hydroxyymethyl)picolinic acid and (25)-2-amino-4-methyl-pentanamide
(CAN 687-51-4) as starting materials. MS (EI): m/e = 360.1 [M+H]".

Example 318

6-{{4-Fluore-phenyl)-hydroxy-methyl]-pyridine-2-carboxylic acid [{5)-3-methyl-1-{5-
reethyl-{1,2,4]oxadiazol-3-yvi)-butyl}-amide
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The title compound was synthesized in analogy to Example 1, using 6-((4-
fluorophenyl)(hydroxy)ymethyDpicolinic acid and (8)-5-methyl-o-(2-methyipropyly-1,2,4-
oxadiazole-3-methanamine hydrochloride (which was prepared from (25)-2-{(tert-

5  butoxycarbonylamino]-4-methylpentanoic acid {CAN 13139-15-6) i analogy to the
procedures described in Example 38 a to ¢ as starting materials. MS (El): m/e = 3992
[M+H]".

Exampie 319

5-Cyclopropyl-6-((5)-3-hydroxy-I-trifluoremethyi-propoxy-pyridine-2-carboxylic

10 acid (1-ethyl-i-methylcarbamoyi-propyi)-amide

F i
\{\,F Chiral
HO_ e

6-Chloro-5-cyclopropyl-2-pyridinecarboxylic acid {CAM 1211530-95-8; 180 mg, 901

15 umol), (5)-4.4,4-trifluorcbutanc-1,3-dio] (394 mg, 2.73 mmol) and potassium fert-
butoxide (307 mg, 2.73 mmol) were combined with DMF (3 mL) to give a white
suspension. The reaction mixture was heated to 140°C and stirred for 48 h. After cocling
the mixture was poured into cold 1 M HCI (15 mL) and cxtracted with ethyl acetate (2 x
75 mL}. The phases were combined, dried with Na,SOy4 and concentrated in vacuwo. The

20 residue was purified by preparative HPLC to give the title compound (15 mg, 5.4%) and
its regioisomer; MS (EI) 304.2 (M+H)".
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b) 5-Cyclopropyl-6-((5)-3-hydroxy-1-trifluoromethyl-propoxy)-pyridime-2-carboxylic acid
(1-cthyl-1-methylcarbamoyl-propyl}-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-((8)-
3-hydroxy-1-trifluoromethyl-propoxy)-pyridine-2-carboxylic acid (Example 319a) and 2-
amino-2-cthyl-N-methyl-butyramide (Examplc 70b) as starting materials; MS (EI) 432.4
(M+H)".

Examnple 328

5-Cyclopropyl-6-((5)-4.4,4-triffusro-3-hydroxy-butoxy)-pyridine-2-carboxylic acid (1~

gthyl-1-methyicarbamoyl-propyh-amide

HO ira
\AAT o Chiral
o 0 N .
AN | X7 TNH

\
L.

a) 5-Cyclopropyl-6-((8)-3-hydroxy- I -trifluoromethyl-propoxy)-pyridine-2-carboxylic acid

6-Chloro-5-cyclopropyl-2-pyridinecarboxylic acid (CAN 1211530-95-8; 180 mg, 901
umol), (8)-4,4,4-trifluorobutane-1,3-diol (394 mg, 2.73 mmol) and potassium tert-
butoxide (307 mg, 2.73 mmol) were combined with DME (3 mL) to give a while
suspension. The reaction rnixture was heated to 140°C and stirred for 48 h. After cooling
the mixture was pourcd info cold | M HCL(15 mL) and extracted with cthyl acetate (2 x
75 mlL.). The phascs were combined, dried with Na;SO4 and concentrated in vacuo. The
residue was purified by preparative HPLC to give the title compound (23 myg, 8.3%) and
its regioisomer; MS (EI) 304.2 (M+H)".

b) 5-Cyclopropyl-6-((S)-4.4,4-trifluoro-3-hydroxy-butoxy)-pyridine-2-carboxylic acid (1-

ethyl-1-methylcarbamoyl-propyl)-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-((8)-
3-hydroxy--trifluoromethyl-propoxy)-pyridine-2-carboxylic acid (Example 320a) and 2-
amino-2-¢thyl-N-methyl-butyramide (Example 70b) as starting materials; MS (B1) 432.4
(M+H)",
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Example 321

6-Cyclopropyimethoxy-5-(3,3-difluoro-azetidin-1-yh-pyridine-2-carboxylic acid (3-
methyl-1-pyridazin-3-yl-butyl)-amide

A suspension of 3-methyi-1-(pyridazin-3-ylybutan-1-one (0.85 g, 5.2 mmol; CAN 138835~
88-8), sodium cyanocborohydride (1.2 g, 19.2 mmol) and ammonium acetate (1.28 g, 16.6
mmol) in methano! (11.1 mL) was heated at 70°C for 12 h. The solvent was removed
under reduced pressure and the residual oil was partitioncd between EtOAc and 1 M
aqueous HCl solution. The aqueous Jayer was basified with 10% aqueous NaOH solution
and extracted with EtOAc. The combined cxtracts were washed with brine and dried over
Nap5Oy4. Filtration and evaporation provided the title compound {233 mg, 27 %) as brown
oil which was sufficicntly pure to be used in the next reaction step. MS (ET): m/e = 166.2
IM+H]"

b) 6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (3~

methyi-1-pyridazin-3-yl-butyly-amide

In analogy to the proccdurce described in Example 293, 6-(cyclopropyimethoxy)-5-(3,3-
difluoroazctidin-1-yl)picolinic acid (Example 69 b) and 3-methyl-1-(pyridazin-3-y)butan-
I-amine were condensed to the title product. MS (E1): /e = 432.4 [M+H] .

Example 322

6-Cyclopropylmethoxy-5-(3~oxo-aretidin-1-y-pyridine-2-carboxylic acid {1-methyl-
1-{5-methyl-{1,2,4]oxadiazn-3-yi-ethylj-amide
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a) 5-Bromo-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-methyl-1-(5-methyl-
[1,2,4loxadiazol-3-yl)-cthyl]-amide

The title compound was synthesized in analogy to Example 1, using 5-bromo-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid (Example 9d) and a,0,5-trimethyl-1,2,4-

oxadiazole-3-methanamine (Example 33d) as starting materials; MS (E) 4551 (M+H)".

b) 6-Cyclopropyimethoxy-5-(3-hydroxy-azetidin-1-yh-pyridine-2-carboxylic acid [1-
methyl-1-(5-methyl-[1,2,4}oxadiazol-3-yl)-ethyl]-amide

0O
A/o N gLNk’/N
U N
/FN/ vz N-o
HO ~

3-Bromo-6-cyclopropylmethoxy-pyridine-2-carboxylic acid | 1-methyl-1-(5-methyl-
i1.2.4Joxadiazol-3-yl)-ethyl}-amide (150 mg, 380 pmol) was dissolved in toluene (6.0 mL)
to give a colorless solution. This solution was degassed under an Argon stream for 5
minutes. Cesium carbonate (371 mg, 1.14 mmol), Pda(dba);CHCl; (39.3 mg, 38.0 umol),
rac]-BINAP (47.3 mg, 75.9 umel) and 3-azetidinol hydrochloride (1:1) (CAN 18621-18-
6;49.9 mg, 455 umol) were added and the mixture was heated for 18 hours in a
microwave oven to 100°C. After cooling to room temperature the mixture was diluted with
cthyl acetate (5 mL} and water (3 mL), filtered through Celite® and the filter pad was
washed with water (10 mL) and ethyl acetate (30mL). Phases were separated and the
aqueous phase was extracted with cthyl acetate (20 ml.). Organic phases were contbined,
dried with Nay504, and concentrated in vacuo. The residue was purified by flash
chromatography (stlica gel,20 g, 0% to 100% ethyl acetate in heptane) to give the title
compound (80 mg, 54%) as ycllow solid; NMR complies.

¢) 6-Cyclopropylmethoxy-5-(3-oxo~azetidin-1-yl)-pyridine-2-carboxylic acid [1-methyl-1-
(5-methyi-[1,2 4loxadiazol-3-yl)-cthyl}-amide
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To a solution of oxalyl chloride (14.4 mg, 9.94 ul, 114 gmol) in dichloromethane (1 mL)
was added with stirring DMSO (17.7 mg, 16.1 ul, 227 pmol) in dichloromethane (0.5 mL)
at -60°C. The mixture was stirred for 15 minutes at -60°C to -50°C. A solution of 6-
cyclopropylmethoxy-5-(3-hydroxy-azetidin-1-yl)-pyridine-2-carboxylic acid [1-methyl-1-
(5-methyl-[1,2,4Joxadiazol-3-y1)-ethyl]-amide (40 mg, 103 pmol) in dichloromethane (1
mL) was added at -50°C over a period of 2 minutes. Stirring continued for 1 hour at -60°C
to -50°C. Afterwards triethylamine (52.2 mg, 72.0 pl, 516 umol) was added and the
reaction mixture was allowed to warm up slowly to room temperature and stirred for
another 16 hours at room temperature. Water (10 mL) was added and the mixture was
extracted with dichloromcethane (3x10 mL). The organic phases were combined, dried with
Nas504, and concentrated in vacuo. The residue was purified by flash chromatography
{silica gel, 5 g, 0% to 100% ethyl acetate in heptanc) to give the title compound (34 mg,
85%) as off-white solid; LC-MS (UV peak arca/EST) 92%, 386.1820 (M+H)".

Example 323

5-Cyelopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [{(+)-1-cyclopropyl-
1-(5~methyl-[1,2,4]oxadiazol-3~yl}~ethyl]-amide

Chiral
A _ox, ,L{& N
V/,T/ e

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and o-cyclopropyl-o,5-
dimethyl-1,2,4-oxadiazole-3~-methanamine (CAN 1155536-64-3) as starting materials. The
product was isolatcd by chiral chromatography on Lux 5u Amylose-2 using heptane/15%
2-propanol as eluent. The (+)-enantiomer was isolated. LC-MS (UV peak arca/EST) 100%,
383.2090 (M+H)", a, (MeOH) = +49.3°

Example 324

5-Cyclopropyl-t-cyclopropylmethoxy-pyridine-2-carboxylic acid [(-)-1-cyclopropyi-i-~

{5-methyl-|1,2,4]loxadiazol-3-vi)-ethylj-amide
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

cyclopropylmethylogy-pyridine-2Z-carboxylic acid (Example 42a) and a-cyclopropyl-a,5-
dimethyl-1,2,4-oxadiazole-3-methanamine (CAN 1155536-64-3) as starting materials. The
product was isolated by chiral chromatography on Lux Su Amylose-2 using heptanc/15%
2-propanol as eluent. The (-)-cnantiomer was 1solated. LC-MS (UV peak area/ESIT) 100%,
383.2082 (M+)', a ) (MeOf) = ~44.7°

Example 325

6-Cyelopropylmethoxy-5-(3,3-difluore-azetidin- {-yD)-pyridine-2Z-carboxylic acid (G~

methyi-i-pyridin-3-yl-butyh-amide
N HN(??
© iMO N
1

In analogy to the procedure described in Example 293, 6-(cyclopropylmethoxy)-5-(3,3-
difluoroazetidin-1-yhpicolinic acid (Example 69 b) and 3-methyl-1-{pyridin-3-ylybutan-1-
dmme( AN 938459-12-2) were condensed to the title produet. MS (E): m/c = 431.5
[M+HT".

Exampie 326
5-Cyelopropy-6-(4-Tlaoro-benzyD-pyridine~-Z-carboxylic acid {(8)-1-carbamoyk2-
cyclopropyb-ethyi)-amide

F Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-(4-
fluoro-benzyl)-pyridine-2-carboxylic acid (Example 155 g) and (S)-2-amino-3-
cyclopropylpropanamide hydrochloride (Example 97 a) as starting materials. MS (ET): m/e
=382.1 [M+H]".
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Example 327

5-Cyclopropyl-6-(4-fluoro-benzyl)-pyridine-Z-carboxylic acid [(S)-2-cyclopropyl-1-(5-
methyl-[1,2,4loxadiazel-3-yl)-ethyl]-amide

E Chiral
O \<
NN
;oS N
i H
=

[¥2]

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-(4-
fluoro-benzyl)-pyridine-2-carboxylic acid (Example 155 g) and (8)-2-cyclopropyl-1-5-
methyl-[1.2,4]oxadiazol-3-yl)-ethylamine (Example 38¢) as starting materials. MS (EI):
m/e =421.1 [M+H]".

Example 328

10 5-Cyclopropyi-é-cyclopropyimethoxy-pyridine-2-carboxylic acid [(S)-carbamoyl-(4-
fluoro-phenylj-methyij-amide

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and (a.S)-o-amino-4-

15 fluoro-benzencacetamide (CAN 785041-04-5) ag starting materials; LC-MS (UV peak
area/BST) 100%, 384.1716 (M+H)"

Example 329

5-Cyclopropy}-6-cyclopropylmethoxy-pyridine-Z-carboxyiic acid [(S)-carbamoyl-(4-
chloro-phenyl)-methyl]-amide
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o N
A\gym&gi\ﬁz

The title compound was synthesized i analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and (05)-0-amino-4-
chloro-benzencacetamide (CAN 488836-04-0) as starting materials; LC-MS (UV peak
arca/ESI) 95%, 400.1434 (M+H)".

n

Example 330

o-(2-Methyl-propane-1-sulfonyl)-pyridine-2-carboxylic acid ((8)-1-carbamoy}-3-
methyl-butyl)-amide

Chiral
/R O Ox-NH,
O:‘:” N\ N\M
My
P

10 a) 6-(Isobutylsulfonyl)picolinonitrile

i N
OT;’I N =
o
r,/

A mixture of 6-(iscbutylthio)picolinonitrile (109 mg, 567 umol; CAN 1342094-07-8) and
3-chlorobenzoperoxoic acid (293 mg, 1.7 mmol) in dichloromethane (3 ml} was stirred at
ambient temperature for 24 h, quenched with agueous NaS5.0s solution and diluted with

15 dichloromethane. The organic layer was washed with sat. aqueous NaHCO5 solution, dried
over Nap504 and concentrated in vacuo to give the title compound {126 mg, 99%) as white
solid which was sufficiently pure to be used in the next step. MS (EI): m/e = 225.]
IMHT

b) 6-(Isobutylsulfonyl)picolinic acid
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A suspension of 6-(isobutylsulfonyl)picolinonitrile (126 mg, 562 umol)y and powdered
sodium hydroxide (89.9 mg, 2.25 mmol) in water (15 mL) was heated to 90°C for 24 h,
poured into ice water /0.1 N aqueous HCl solution (1:1) and extracted 3 times with
EtOAc. The organic layers were washed with ice water / brine (1:1), dricd over NapS04
and concentrated in vacuo to give the title compound (116 mg, 85%) as white solid which
was sufficiently pure to be used in the next reaction step. MS (El): m/e = 241.9 [M-HT.

¢} 6-(2-Methyl-propanc-1-sulfonyl)-pyridine-2-carboxylic acid ((S)-1-carbamoyl-3-
methyl-butyl)-amide
The title compound was synthesized in analogy to Example 1, using 6-
(isobutylsulfonylpicolinic acid and (28)-2-amino-4-methyl-pentanamide (CAN 687-51-4)
as starting materials. MS (El): m/e = 356.2 [M+H]".

Example 331
o-Isobutylsulfanyl-pyridine-2-carboxylic acid {((8)-I-carbamoyl-3-methyl-butyl)-
amide

Virat

Ci
— O Oxy NH,
L WL
H
=
The title compound was synthesized in analogy to Example 1, using 6-

(isobutylthiopicolinic acid (CAN 1247607-03-9) and (28)-2-amino-4-methyl-
pentanamide (CAN 687-51-4) as starting materials. MS (Bl m/e = 324.2 [M+H]".

Example 332

5-Cyclopropyl-6-(4-fiuoro-benzyl)-pyridine-2-carboxylic acid {{5)-2,2,2-trifluoro-1-
pyridin-2-yl-ethyl-amide
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Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-(4-

fluoro-benzyl)-pyridine-2-carboxylic acid (Example 155 ¢) and (5)-2.2,2-trifluoro-1-
(pyridin-2-ylyethanaminc hydrochloride (CAN 336105-45-4) as starting materials. MS
Eb): m/e =430.3 [M+H]".

Exampie 333

2-{15-Cyclopropyi-6-(4-fluoro-benzy)-pyridine-2-carbonyl}-arsine}-2-ethyl-butyric

a) Ethyl 2-(S-cyclopropyl-6-(4-flucrobenzyhpicolinamido)-2-ethylbutanoate

F

O
e o L

V

The title compound was synthesized 1n analogy to Example 1, usig S-cyclopropyl-6-(4-
fluoro-benzyl)-pyridine-2-carboxylic acid (Example 155 g) and ethyl 2-amino-2-
cthylbutanoate hydrochloride (CAN 1135219-29-2) ag starting materials, MS (EI): m/e =
413.1 [IM+HT'.

b) 2-{[5-Cyclopropyl-6-(4-fluoro-benzyl)-pyridine-2-carbonyl]-amino } -2-ethyl-butyric

acid
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In analogy to the procedure described in Example 252 b), ethyl 2-(5-cyclopropyl-6-(4-
fluorobenzyl)picolinamido)-2-cthylbutanoate was treated with sodium hydroxide to give
the title compound as white solid. MS: 383.3 [M-HT.

Example 334

5 6-Cyclopropyimethoxy-5-(3-oxo-pyrrolidin-1-y1}-pyridine-2-carboxylic acid [1-
methylk-1-(5-methyl-[1,2,4]oxadiacel-3-yi-ethyil-amide

a) 6-Cyclopropylmethoxy-3-((S)-3-hydroxy-pyrrolidin-1-yh-pyridine-2-carboxylic acid
[ I-methyl-1-(5-mcthyl-[1,2,4Joxadiazol-3-yl)-ethyl]-amide

Chiral
6]
Sn N,
YOS ON YN
w H N““o)"
y
4

10 HO

The title compound was synthesized in analogy to Example 322b, using 5-bromo-6-
cyclopropylmethoxy-pyridine-2-carboxylic acid [ 1-methyl-1-(5-methyi-[ 1,2,4Joxadiazol-
3-yl)-ethyl]-amide (Example 322a) and (35)-3~[[( 1, I-dimethylethyDdimethylsilylJoxy]-
pyrrolidine (CAN 207113-36-8) as starting materials. The protecting group was removed

15 with tetrabutylammonium fluoride in THF; LC-MS (UV peak arca/EST) 100%, 402.2134
(M+H)".

c) 6-Cyclopropylmethoxy-5-(3-oxo-pyrrolidin-1-yl)-pyridine-2-carboxylic acid [I-methyl-
[-(5-methyl-{1,2,4]Joxadiazol-3-yl)-cthyl}-amide

The title compound was synthesized in analogy to Example 322¢, using 6-

20 cyclopropylmethoxy-5-((8)-3-hydroxy-pyrrolidin-1-yl)-pyridine-2-carboxylic acid [ 1-
methyl-1-(5-racthyi-[1,2,4]Joxadiazol-3-yh-ethyl]-amide (Example 334a) as starting
material; LC-MS (UV peak area/ESI) 100%, 400.1987 (M+H)".

Example 335
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6-(2-Methyl-propane-1-sulfonyl)-pyridine-Z-carboxvlic acid [(S)-3-methyl-1-(5-
methyl-[1,2,4ioxadiazol-3-y-butylj-amide

/ Chiral

The title compound was synthesized in analogy to Example 1, using 6-
{isobutylsulfonypicolinic acid (Example 330 b) and (5)-5-methyl-o-2-mcthylpropyl)-
1,2 4-oxadiazole-3-mcethanamine hydrochloride (which was prepared from (28)-2-{(tert-
butoxycarbonyhamino [-4-methyipentanoic acid (CAN 13139-15-6) in anaiogy to the
procedures described in Example 38 a to ¢) as starting materials. MS (Ely: m/e = 395.2
M+

Hxample 336

(S)-2-{[5-Cyclopropyl-6-{4-fuoro-benzyl)-pyridine-2-carbonyij-amino}-4-methyi-
pentancic acid
F Chiral

X

e

"
N . Ot
N M
vi j/m L
P O

a) (S)-Ethyl 2-(5-cyelopropyl-6-(4-fluorobenzylnicolinamido}-4-methyipentanoate

The title compound was synthesized m analogy to Example 1, using S-cyclopropyl-6-(4-

f.]um“o—bcmzyi)-pvridin@?_wcarboxyI.ic acid (Exan‘lpic 155 g) and (S)~ethyi Z-amino-4-

413.2 [M»f-}-,i,} :

by (8)-2-{[5-Cyclopropyl-6-(4-flyoro-benzyl)-pyridine-2-carbonyl]-amine } -4-methyl-
pentanoic acid

in analogy to the procedure described in Example 5 ¢), (8)-cthyl 2-(5-cyclopropyl-6-(4-
fluorobenzylpicolinamido)-4-methylpentanoate was saponified with hithium hydroxide to
obtain the title compound. MS (EI): m/e = 385.2 [M+H]".

Example 337
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2-{15-Cyclopropyl-6-(tetrahydre-pyran-4-ylimethoxy)-pyridine-2-carbonyi]-amino}-2-
ethyl-butyric acid

N

REUE IV

a) Ethyl 2-(5-cyclopropyl-6-((tetrahydro-2H-pyran-4-y{ymethoxyipicolinamido)-2-
5 cthylbutanoate

O

The title compound was synthesized mn analogy to Example 1, using 5-cyclopropyl-6-
(tetrahydro-pyran-4-ylmethoxy)-pyridine-2-carboxylic acid (which can e.g. be prepared in
a similar manner than S-cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-

10 carboxylic acid (Example 166 b)) and cthyl 2-amino-2-ethylbutanocate hydrochloride
{CAN 1135219-29-2) as starting materials. MS (EI): m/e = 419.3 [M+H]".

b) 2-{]5-Cyclopropyl-6-{tetrahydro-pyran-4-ylmethoxy)~pyridine~2-carbonyl}-amino } -2-
ethyl-butyric acid

In analogy to the procedure described in Example 252 b), ethyl 2-(5-cyclopropyl-6-
15 ((tetrahydro-2H-pyran-4-yhmethoxy)picolimamido)-2-cthylbutanoate was treated with
sodium hydroxide to give the title compound as white solid. MS: 389.3 [M-HJ.

Example 338

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylc acid | T-methyh1-(4-
methyi-5-0x0-4,5-dihydro-|1,2,4)oxadiazel-3-y)-ethyl]-amide

O
[
Lgx(iszo

N-©

20



o

i0

b
=
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a) [1-Methyl-1-(5-0x0-4,5-dihydro-[1,2,4Joxadiazol-3-y-cthyi}-carbamic acid rert-butyl

ester
Xmﬁgo

To a colorless solution of [1-(N-hydroxycarbamidoyl}-1-methyl-ethyl]-carbamic acid fers-
butyl ester (CAN 1251430-04-2, 1.0 g, 4.6 mmol) in DMF (7.5 mL) was added pyridine
(455 mg, 465 ul, 5.75 mmol). The mixture was cooled to 0°C and methyl chloroformate
(478 mg, 392 ul, 5.06 mumol) was added in one portion. The mixture was allowed to warm
up and stirred at room temperature for another 90 minutes. Solvents were removed in
vacuo and the residue was partitioned between ethyl acetate (30 ml.) and water (15 mi.).
The aqueous phase was extracted with cthyl acetate (30 mL), organic phases were
combined, dried with MgSOy4 and concentrated in vacuo. The residue (1.2 g white solid)
was combined with pyridine {5 mL) and stirred for 3 hours at reflux temperature. The
pyridine was removed in vacio to give the title compound (1.0 g, 89%) as off-white solid;
LC-MS (EST) 2421151 (M-H)".

b) [1-Methyl-1-(4-mcthyl-5-ox0-4,5-dihydro-| 1,2.4 Joxadiazol-3-yi)-ethyl]-carbamic acid
fert-butyl ester

}L%&_

N-

To a colorless solution of [ 1-methyl-1-(5-0x0-4,5-dthydro-[ 1,2 4joxadiazo-3-yl)-cthyi]-
carbamie acid fert-butyl ester (1.5 g, 6.17 mmol)y in THF (30.0 mL.) was added methanol
(296 mg, 374 ul, 9.25 mmol) and triphenylphosphine (1.94 g, 7.4 mmol). The mixturc was
cooled to 0-5°C and diisopropyl azodicarboxylate (1.5 g, 1.46 ml, 7.4 mmol) was added
slowly over a period of 20 minutes at max: 5°C. The mixture was stirred for another 30
minutes at §-5°C and for 16 hours at room tcmperatare. Solvents were removed in vacuo
and the residue was purificd by flash chromatography (silica gel, 70g, 0% to 100% ethyl
acctate in heptane) to give the title compound (1.4 g, 89%) as white solid, GC-MS (El
98%, 257.0(M)".

3-(1-Amino-1-methyl-ethyl)-4-methyt-4H-[1,2 4 loxadiazol-5-one hydrochloride {1:1)

HZNY\( >:=O

CiH N-o
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To a solution of [ I-methyl-1-(4-methyl-5-0x0-4,5-dihydro-[1,2,4Joxadiazol-3-yl)-cthyl]-
carbamic acid rert-butyl ester (1.45 g, 5.64 miol) in ethanol (15 mL) was added 4M-HCI
in dioxane (5.64 mL, 22.5 mmol) and the reaction mixturc was stirred at room temperature
for 16 hours. The solution was concentrated in vacuo to a volume of 5 ml. With stirring
diethyl ether (15 mL} was added drop by drop over a period of 30 minutes and stirring was
continued for another 30 minutes. The precipitate was isolated by filtration, washed with
diethyl ether (3x1 mL) and dried in vacuo, to give the title compound (1.0 g, 95%) as
white solid; GC-MS (E1) 157.0 (M)".

d) 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [ I-methyl-1-(4-

methyl-5-0x0-4,5-dihydro-{ 1,2, 4Joxadiazol-3-yl)-ethyl]-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 424) and 3-(1-amino-1-
methyl-ethyl)-4-methyl-4H-[ 1,2 4Joxadiazol-5-one hydrechloride {1:1) (Example 338c) as
starting materials; LC-MS (UV peak area/EST) 99%, 373.1870 (M+H)".

Example 339

6-Cyclopropylmethoxy-5-3,3~diffuoro-azetidin-1-y)-pyridine-2-carboxylic acid (3-

- methyl-1-pyrimidin-2-yi-butyh-amide

N '?
O N Ol\ -
%ND)E \/L
3

F

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y1)-pyridine-2-carboxylic acid (Example
69 b} and 3-methyl-1-(pyrimidin-2~yD)butan-1-aminc (CAN 1178500-15-6) as starting
materials, MS (E1): m/c = 432.4 [M+HY".

Example 340

&-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1~yD-pyridine-2-carboxylic acid {1-
eyclopropyi-i-{S-methyl-{1,2,4]oxadiazok-3~yi-ethyll-amide
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azctidin-1-vi}-pyridine-2-carboxylic acid (Example
69 b) and a-cyclopropyl-a,5-dimethyl-1,2,4-0xadiazole-3-methanamine (CAN 1155536~
64-3) as starling materials. MS (ET): m/e = 434.5 [M+H]".

Example 341

65-Cyclopropyimethoxy-8-(3,3-difluoro-azetidin-1-yD-pyridine-2-carboxylic acid |2~
cyclopropyk-l-methyl-1-(S-methyi-[1,2 4loxadiazol-3-y)-ethyl]-amide

N
DR b
=

oy e

ay 2-Amino-3-cyclopropyl-2-methyl-propionitrile

’\.7

HNT

N

To a solution of 1-cyclopropyl-propan-2-one (1.0 g, 10.2 mmol; CAN 4160-75-2) and
aquecus armmonia {25% i water, 15 mL) in EtOH (10 mL) was added ammoniam
chloride (1.63 g, 30.61 mmol). The reaction mixture was stirred at amabient temperature for
1 hour. To this was added potassium cyanide (900 mg, 15.3 mmol) portion wise and the
reaction mixture was stirred at ambient temperature for 12 h. Ice water (50 mL) was added
and the mixturc was extracted with cthyl acetate (3x50 mL). The organic phases were
washed with ice water, combined, dried with Na,SO4 and concentrated in vacuo to give the
title compound (0.8 g, 63%) as yellow oil. "H-NMR (DMSO, 400 MHz): 0.14-0.16 (d,
6.4Hz, 2H); 0.45-0.49 (d, 6.4z, 2H); 0.78-0.85 (m, 1H); 1.39 (s, 3H); 1.46-1.51 (m, 1H),
1.53-1.63 (m, 1H); 2.52 (br s, 2H).
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b) (Cyano-cyclopropylmethyl-methyl-methyl)-carbamic acid tert-butyl ester

O N

To a solution of 2-amino-3-cyclopropyl-2-methyl-propionitrile (0.8 g, 6.45 mmol) and
digopropyl ethyl amine (3.36 ml, 19.8 ramol) in dichloromethanc (20 ml.) was addced di-
tert-butyl dicarbonate (2.38 mL, 9.76 mmol). The reaction mixfure was stirred at ambient
temperature for 12 hours. The organic phase was washed with ice water, brine, dried with
Na; S04 and concentrated /n vacuo. The residue was purified by chromatography (silica
gel, 100 g, 1:9 cthy! acetate / n-hexane) to give the title compound {0.8 g, 66%) as light
yellow liquid. "H-NMR (DMSO, 400 MHz): 0.12-0.21 (m, 2H); 0.46-0.48 (m, 2H); 0.72-
0.77 (m, 1H); 1.44 (s, OH); 1.55 (s, 3H); 1.66-1.68 (dd, 13.8Hz & 7.2 Hz, 1H); 1.82-1.87
(dd, 13.84z & 7.2 Hz, 1H), 7.47 (br s, 1H).

¢) [2-Cyclopropyl-1-(N-hydroxycarbamimidoyl}- I -methyl-ethyl{-carbamic acid tert-butyl

Q(OW(Q/(\I\THNH
0 HO

- O

ester

Sodium bi carbonate (0.204 g, 2.9 mmol) was dissolved m EtOH (16 mL) and water (10
mbL). Hydroxylamine hydrochloride (0.204 g, 2.9 mmol) was added at 25°C. A solution of
(cyano-cyclopropylmethyl-methyl-methyl)-carbamic acid tert-butyl ester (3) (0.7g, 2.67
mmol) in ethano! (5 mL) was added thereto and the resulting reaction mixture was heated
at 80°C for 12 hours. After evaporation of solvents, the residuc was dissolved in ethyl
acetate (30 mL) and then filtered. The filtrate was concentrated in vacuo. The residuc was
purified by chromatography (Combi-Flash, 40 g, 5:95 ethyl acetate / n-hexane) to give the
title compound (0.45 g, 65%) as white solid; LC-MS (ELSD peak arca, EST) 100%, 258.2
[MA+H]".

d) [2-Cyclopropyl-1-methyl-1-(5-methyl-[1,2,4 oxadiazol-3-yl)-ethyl]-carbamic acid tert-
butyl ester
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To a solution of [2-cyclopropyl-1-(N-hydroxycarbarmmidoyl)-1-methyl-ethyl]-carbamic
acid tert-butyl ester (300 mg, .16 mmol) in acetic anhydride (10 mL) was heated to 100°C
and stirred for 5 hours. After evaporation of solvents, the residue was dissolved in H,O (20
mL) and basified by aqueous NaHCO; solution (pH~7-8). The aqueous layer was extracted
with ethyl acetate (3x50 mL). The combined organic layers were washed with water (20
mkL), brine (20 mL), dried over Na,SOy and concentrated in vacuvo. The crude product was
purified by column chromatography (silica gel, 100-200 mesh, 20 g, eluting with 20%
cthyl acetate in petroleum ether) to give the title compound (0.15 g; 46%) as colorless
sticky solid. "H-NMR (DMSO, 400 MHz): 0.012-0.014 (m, 2H); 0.31-0.38 {m, 2H); 0.56-
0.58 (m, 1H}); 1.32 (s, 9H); 1.55 (s, 3H); 1.69-1.98 (brs, 2H); 2.56 (s, 3H), 7.19 (br g, 1H).

¢} 2-Cyclopropyl-1-methyl-1-(5-methyl-[ 1,2, 4loxadiazol-3-yi)-cthylamine hydrochloride

N
HZN \ﬁ N
CiH N-o

To a solution of [2-cyclopropyl-1-methyl-1-(5-methyl-{1,2,4]oxadiazo -3 -y)-ethyl]-
carbamic acid tert-butyl ester (0.4 g, 1.43 mmo!) in methane! (10 mL) was added
hydrochloric acid (4N in dioxane, 3.5 mL, 14.8 mmol) and the reaction mixture was stirred
at ambient temperature for 4 hours. The organic layer was washed with brine (20 mL),
dried over anhydrous Na;,S04 and concentrated to give the title product (0.25 g, 81%) as a
light yellow solid. 'H-NMR (DMSO, 400 MHz): 0.010-0.02 (m, 2H); 0.38-0.42 (m, 2H);
0.61-0.63 (m, 1H); 1.67 (s, 3H); 1.78-1.91 (m, 2H}; 2.66 (s, 3H); 8.89 (br s, 3H).

f) 6-Cyclopropylmethoxy-5-(3.3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid [2-
cyclopropyl-l-methyl-1-(5-methyl-[1,2,4Joxadiazol-3-yl)-ethyl}-amide

The title compound was synthesized in analogy to Example 1, using 6~
cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl)-pyridine-2-carboxylic acid (Example
69 by and 2-cyclopropyl-1-methyl-1-(5-methyl-[ 1,2,4}oxadiazol-3-yl)-ethylamine
hydrochloride as starting materials. MS (EI): m/c = 448.5 [M+H]".

Example 342
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§-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yh-pyridine-2-carboxylic acid ((S)-
I-carbamoyl3-methylsulfanyl-propyl)-amide

[X’ ¢~ Chiral
O N, ;<rl\ﬁ—|2
F\%:jNI/jj\ : ©

=

The title compound was synthesized in analogy to Example 1, using 6-

hn

cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yh-pyridine-2-carboxylic acid (Example
69 b) and (25)-2-amino~-4-(methylthio)-butanamide, monohydrochloride (CAN 14510-08-
1) as starting materials. MS (ET): m/c = 415.16 [M+H]".

Kxample 343

6-{3-Chloro-4-flucro-phenyl)-pyridine-2-carboxylic acid [(S)-2-eyelopropyl-1-(5-
10 methyl-[1,2,4loxadiazol-3-yi}-ethyll-amide

Ci Chiral
O L
AN N§ N N

N
i P H Ne O>

a} 6-Bromo-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-(5-methyl-[1,2,4Joxadiazol-
3-yh-ethyl}-amide

N N N\
1 Hoo0 >

= N—g
15 The title compound can be prepared i analogy to Example 1, using 6-bromo-2-
pyridinecarboxylic acid (CAN 21190-87-4) and (S)-2-cyclopropyl-1-(5-methyl-

[1,2,4]oxadiazol-3-yl)-ethylamine (Example 38¢) as starting materials, MS (EI) 353.0
(M+H)".

b) 6-(3-Chloro-4-fluoro-phenyl)-pyridine-2-carboxylic acid [(8)-2-cyclopropyl-1-(5-
20 methyl-[1,2,4Joxadiazol-3-yl)-ethylj-amide
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The title compound can be prepared in analogy to Example 177b, using 6-bromo-pyridine-
2-carboxylic acid [(8)-2-cyclopropyl-1-(5-methyl-[1,2,4Joxadiazol-3-y1)-cthyl]-amide
{Example 343a) and B-(3-chloro-4-flucrophenyl}y-boronic acid (CAN 144432-85-9) as
starting materials, LC-MS (UV peak arca/EST) 100%, 401.1179 (M+H)'.

5 Example 344

6-Cyclopropylmethoxy-5-pyrrolidin-1-yhpyridine-2-carboxylic acid {(8)-3-methyl-1-
{{T-nitro-benwe{1,2,5]oxadiazol-4-vlamino)-methyi]-butyl}-amide

)\ Chiral
| Q H

N~O
N ~ N
R {h
| J H j
N ==

NO
il
[¢]

((5)-1-

10

To a colorless solution of 6-cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic
acid {(5)-1-hydroxymethyl-3-mecthyl-butylj-amide (Example 14b; 231 mg, 639 pmol) in
DMFE (25.6 mL) and CCly (6.4 mL) was added sodium azide (49.9 mg, 767 pmol) and

15 triphcenylphosphine (352 mg, 1.34 mmol). The resulting reaction mixture was stired at
90°C for 4 hours. After cooling to room temperature the solvent was removed in vacuo.
The residue was partitioned between water and ethyl acetate; the organic phases werc
washed with brine, combined, dried with Nax5Qy, filtered and concentrated in vacuo. The
residue, a brown waxy solid, was purified by flash chromatography (silica gel, 50 g, 0% to

20 60% ethyl acetatc in heptane) to give the title compound (110 mg, 45%) as white solid;
MS (ESI) 387.3 (M+H)+.

b) 6-Cyeclopropylmethoxy-5-pyrrolidin-1-yi-pyridine-2-carboxylic acid ((S)-1-
aminomethyl-3-methyl-butyl)-amide
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6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid ((8)-1-azidomethyl-3-~
methyl-butyl)-amide (107 mg, 277 umol) was combined with 2-propanot (725 ul) to give
an off-white suspension. To this suspension was added triethylamine (56.0 mg, 77.2 ul,

5 554 umol), 1,3-propanedithiol (3.00 mg, 2.8 pl, 27.7 pwmol) and sodium borohydride (15.7
mg, 415 pmol). The resulting reaction mixture was stirred at room temperature for 20
hours. Volatiles were removed in vacuo and the residue was stirred with 10% citric acid
solution (5 mb) and a mixturc of ethyl acetate/heptane (5 ml., 1:1). The aqueous layer was
brought with 2N NaOH to pH=12 and extracted twice with cthyl acetate. The organic

10 phases were combined, dried with Na;SO4, and concentrated in vacuo to give the title
compound (32 mg, 32%) as colorless, viscous oil that was used without further
purification in the next step; MS (ESI) 361.3 (M+H)".

¢) 6-Cyclopropylmethoxy-5-pyrrolidin-1-yl-pyridine-2-carboxylic acid {{8)-3-methyl-1-
[(7-nitro-benzo[1,2,5oxadiazol-4~ylamino )-methyl]-butyl} -amide

15 To a colorless solution of 6-cyclopropylmethoxy-5-pyrrolidin-1-yi-pyridine-2-carboxylic
acid ({S)-I-aminomethyl-3-methyl-butyl)-amide (30 mg, 83.2 umol) in THF (355 ul) was
added 7-nitro-2,1,3-benzoxadiazol-4-amine (CAN 10199-91-4, 19.9 mg, 100 pmol). The
reaction mixture was stirred at room temperature for 30 minutes, followed by stirring at
reflux temperature for 2 hours. After cooling to room temperature the mixture was poured

20 into water (20 mL) and extracted with ethyl acetate (20 mL). The organic phase was
washed with brinc; and the aqueous phascs were extracted with ethyl acetate. The organic
phases were combined, dried with Na;SOu, and concentrated in vacuo. The black, solid
residue was purified by flash chromatography (basic silica gel, 10 g, 0% to 100% ethyl
acetate in a 1:1 mixture of dichloromethane and heptane) to give the title compound (25

25 mg, 57%) as brown solid; LC-MS (UV peak area/EST) 100%, 524.2609 (M+H)".

Example 345

6-Cyclopropyimethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid ((8)-
1-carbamoyl-3-methanesulionyl-propyl)-amide
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(S)-N-(1-amino-4-(methylthio)- I -oxobutan-2-y1)-6-(cyclopropylmethoxy)-5-(3,3~
difluoroazetidin-1-yhpicolinamide {10 mg, 24.1 wmol; Example 342 was dissolved in
dichloromethane (200 uL). The yellow solution was cooled to 0°C. 3-
Chlorobenzencecarboperoxoic acid (8.33 mg, 48.3 nmol) was added. The reaction mixture
was stirred for 1 d at ambient temp. poured onto icewater/sat, NaHCOs-golution (20 mL),
and extracted with dichloromethanc (30 mL). The extract was washed with icewater/brine
(20 mL). The aqueous layer was back extracted with dichloromethane (30 mL). The
organic layers were combined, dried over NapSO;4 and concentrated i vacuo to give a
yellow solid which was purified by preparative tle (silica gel, EtOAc, clution with
dichloromethanc/EtOAc 1:1) to give the title compound (11 mg, 37%) as a white oil. MS
(Ef): m/e = 447.4 [M+H]".

Example 346

5-Cyclopropyl-6-isobutylsulfanyl-pyridine-2Z-carboxylic acid ({8)-l-carbamoyi-3-

/k OnNH,
| O
8\[ N\ LN;«“'
AT

a} 5-Bromo-6-(isobutylthio)picolinic acid

methyil-butyl)-amide

Chiral

O
\\/\\ s N §
g 1 > OH

Br &
5-Bromo-6-chloropicolinic acid (2 g, 8.46 mmol; CAN 959958-25-9), 2-methylpropanc-1-
thiol (915 mg, 1.1 mkL, 10.2 mmol) and cesium carbenate (6.89 g, 21.1 mmol) were
suspended in DMSO (100 mL). The reaction mixture was heated to 150°C and stirred for 1
d and was poured onto icewater/IN HCI (100 mL). The aqueous layer was extracted with
EtOAc (2x250 mL). The combined extracts were washed with icewater/brine {100 mL),
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dried over Na;SOy and concentrated in vacuo to give the title compound (2.49 ¢, 51%) as
an orange solid which was used in the next step without further purification. MS (El): m/e
= 288.4 [M-H]J"

b) Methyl 5-bromo-6-(isobutylthio)picolinate

5-Bromo-6-(1sobutylthio)picolinic acid (500 mg, 1.72 mmol) was dissolved in methano! (5
ml.} to give a yellow solution. Sulfuric acid (169 mg, 92.3 uL, 1.72 mmol) was added. The
reaction mixture was heated to 80°C and stirred for 1 d. The reaction mixture was cooled
to 0°C and poured onto icewater/brine (25 mL). The aqucous layer was extracted with
EtOAc (2x40 mL) and washed with icewater/brine (20 mL). The organic layers were
combined, dricd over Na,S04 and concentrated in vacuo to give crude title compound as a
yellow oil. The oil was purified by flash chromatography (silica gel, 5 g, 0% to 15%
EtOAc in heptane) to give the title product (205 mg, 39%) as a colorless oil. MS (EI): m/e
=306.3 [M+H]".

¢) 5-Cyclopropyl-6-(isobutylthio)picolinic acid

| ~ O H

The title compound was prepared in analogy to the procedure described in Example 5 a),
using methyl 5-bromo-6-(isobutylthio)picolinate as starting material. MS (El): m/e = 252.4
IM+H]'.

d) 5-Cyclopropyl-6-isobutylsulfanyl-pyridine-2-carboxylic acid ({5)-1-carbamoyl-3-
methyl-butyl)-amide

The title compound was synthcsized in analogy to Example 1, using 5-cyclopropyl-6-
{isobutylthio)picolinic acid and (2S)-2-amino-4-methyl-pentanamide (CAN 687-51-4) as
starting materials. MS (ED: m/e = 364.5 [M+H]".

Example 347
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H-(3-Fluore-phenyh-pyridine-2-carboxvlic acid {S)-2-eyclopropyk-i-(S-methyl-
[1,2,4]oxadiazo}-3-yl)-ethyl]-amide

Chiral

~N
TN
N~Q>/_

The title compound can be prepared in analogy to Example 177b, using 6-bromo-pyridine-
2-carboxylic acid [(S)-2-cyclopropyl-1-(5-methyl-[1,2,4Joxadiazol-3-yl)-ethyl]-amide
(Example 343a) and B-(3-fluorophenyl)-boronic acid (CAN 768-35-4) as starting
materials, LC-MS (UV peak arca/EST) 99%, 367.1571 (M+H)".

A%

Example 343

&-{(4-Fluoro-3-trifinoromethyl-phenylj-pyridine-2-carboxyiic acid [(5)-Z-cyclopropyl-
10 1~{5-methyl-{1,2,4]oxadiazol-3-yi}-ethvil-amide

Chiral

F
F
. NY\L N
-
Rl te
L N~

The title compound can be prepared in analogy to Example 177b, using 6-bromo-pyridine-

2-carboxylic acid {(8)-2-cyclopropyl-1-(5-methyl-[1,2,4loxadiazol-3-yl)-cthylj-amide

(Example 343a) and B-(4-fluoro-3-(trifluoromethyl)-phenyl)-boronic acid (CAN 182344-
15 23-6) as starting materials, LC-MS (UV peak arca/EST) 100%, 435.1442 (M-+H)".

Example 349

5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxyle acid (3~-methanesuifonyl

1, 1-dimethyl-propyl)-amide

20 The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid {Example 42a) and 2-methyl-4-
{methylsulfonyl)-2-butanamine (CAN 1250515-16-2) as starting materials; LC-MS (UV
peak area/EST) 95%, 381.1843 (M+H1)",
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Example 35¢

5-Cyclopropyi-6-cyclopropyimethoxy-pyridine-Z-carboxylic acid {I-methyl-1-(5-
methyi-thiazel-2-yD-ethyl]-amide

o)
%JI\QX\,S/ __“_
A N~

The title compound was synthesized m analogy to Example 1, using S-cyclopropyl-6~
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and a0, 5-trimethyl-2-
thiazolemethanamine (CAN 1155530-59-8) as starting materials; LC-MS (UV peak
area/EST) 94%, 372.1743 (M+H)".

Example 351

5-Cyclopropyt-6-(2-methyl-propane-1-sulfenyl)-pyridine-Z-carboxylic acid ((5)-1-

carbamovi-3-methyl-butyl-amide

Chiral

Methyl 5-bromo-6-{isobutylthio)picolinate (30 mg, 98.6 umol, Example 346 b)

was dissolved in dichloromethane {1 mbL). The solution was cooled to 0°C. 3-
Chlorobenzoperoxoic acid (34.0 mg, 197 umol) was added. The reaction mixture was
stirred for 1 d at ambient temp., poured onto icewater (20 mL) and extracted with
dichloromethane (2 x 30 mL). The extract was washed with a 10% aqueous Na;O3S;-
solution (15 mL). The aqucous layer was back-extracted with dichloromethane (30 mL}.
The combined organic layers were washed with an aqueous 10% sodinm hydrogen
carbonate solution, dried over Nap,SOy and concentrated in vacuo to give the crude product
as a white solid. Filtration through silica gel (3 g, heptane/EtCAc 1:1) provided the title
compound (19 mg, 70%) as a white oil. MS (EI): m/e = 338.3 [M+HT".
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b) 5-Cyclopropyl-6-(isobutylsulfonyi)picolinic acid

The title compound was preparcd in analogy to the procedure described in Example 5 a),
using methyl 5-bromo-6-(isobutylsulfonyDpicolinate as starting material. MS (EI): m/e =
5 2843 [M+H]"

¢) 5-Cyclopropyl-6-(2-methyl-propane-1-sulfonyl-pyridine-2-carboxylic acid {((8)-1-
carbamoyl-3-methyl-butyl}-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

{(isobutylsulfonyl)picolinic acid and (8)-2-amino-4-methylpentanamide hydrochloride

Example 352

5-Cyclopropyl-6-(Z-methyl-propane-i-sulfonyl-pyridine-2-carboxylic acid [(S)-2-
eyclopropy-1-(S-methyi-11,2,4)oxadiazel-3-yD-ethylj-amide

15 The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-(2-
methyl-propane-1-sulfonyl)-pyridine-2-carboxylic acid (Example 351 b) and (5)-2-
cyclopropyl-1-5-methyl-{1,2,4loxadiazol-3-yl}-ethylamine (Example 38e) as starting
materials, MS (ED): m/e = 433.2 [M+HT",

Exaraple 353

20  6-Cyclopropylmethoxy-5-(3,3-diflnore-azetidin-1-yl)-pyridine-2-carboxylic acid {1~
methyl-1-(S-methyl-thiazot-2-yi-ethyl|-amide
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethyloxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (Example
69b) and 0,0,5-trimethyl-2-thiazolemethanamine (CAN 1155530-59-8) as starting

5 materials; LC-MS (UV peak area/ESI) 100%, 422 4588 (M-+H)".

Example 354

§-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-y-pyridine-2-carboxylic acid ((R}-
3-methyl-1-pyridazin-3-yi-butyD-amide

AN Chiral

10 The title compound was synthesized i analogy to Example 1, using 6~
cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1 -yl)-pyridine-2-carboxylic acid (Example
69 b) and 3~mcthyl-1-(pyridazin-3-yl)butan-1-amine (Example 321 a) as starting materials.
The product was isolated by chiral chromatography on Reprosil Chiral NR using a mixture
of heptane, ethanol and 2-propano! as cluent. The (+)-enantiomer was tsolated. M5 (El):

15 mfe=432.5[M+H]".

Example 355

&-Cyclopropylmethoxy-5-(3,3-difluore-azetidin-1-y)-pyridine-2-carbexylic acid ({b)-
J-methyi-1-pyridazin-3-yi-butyl)-amide

! AN Chiral
i
3 o "
b
s/ ul
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The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yy-pyridine-2-carboxylic acid (Example
69 b) and 3-methyl-1-(pyridazin-3-yl)butan-1-amine (Example 321 a) as starting materials.
The product was 1solated by chiral chromatography on Reprosil Chiral NR using a mixture
of heptane, ethano! and 2-propanol as eluent. The (-)-enantiomer was isolated. MS (ET):
m/e = 432.5 [M+HT".

Example 356

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [1-ethyl-1-(2-
hydroxy-ethylcarbarsoyl-propyli-amide

The title compound was synthesized in analogy to Example 1, using 2-(5-cyclopropyl-6-
(cyclopropylmethoxy)picolinamido)-2-cthylbutanoic acid (Example 274 a) and 2-
(trimethylsilyloxy)jethanamine (CAN 5804-92-2)-as starting materials. MS (Ely. m/e =
390.5 [M+H]".

Example 357

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2Z-carboxylic acid {{(+)-2-cyclopropyl-
t-methyl-1-(5-methyi-{1,2,4]oxadiazol-3-vi)-ethyl]-amide

Chiral
Ny i ><A
> O N N
N N \ N
NH N*-o}r

a) 2-Amino-3-cyclopropyl-2-methyl-propionitrile

NH,
SN

“~

To a solution of 1-cyclopropyl-propan-2-one (CAN 4160-75-2; 1.0 g, 10.2 mumol) and

aqueous ammonia (25% in water, 10 mL) in ethanol (10 mL} was added ammonium
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chloride ( 1.63 g, 30.6 mmol). The reaction mixture was stirred at ambient temperature for
1 hour. To this was added potassium cyanide (1 g, 15.30 mmol) portion wise, and the
reaction mixture was stirred at ambient temperature for 12 h. Ice water (50 mL) was added
and extracted with ethyl acetate (3x50 mL). The organic phases werce washed with ice-
water, combined, dried with Ma,SO4 and concentrated in vacuo to give the title compound
(0.8 g, 62.99%) as yellow oil; NMR (400 MHz, DMSO) & = 2.52 (bds, 2H); 1.6-1.5 {m,
TH); 1.49-1.4 (m, 1H); 1.39 (8, 3H), 0.85-0.75 (m, 1H); 0.49-0.44 (m, 2H}); 0.16-0.14 (m,
2M).

b) (1-Cyano-2-cyclopropyl-1-methyl-cthyl)-carbamic acid fert-butyl ester

S
O(/l\NH
o
VAN

To a solution of 2-amino-3-cyclopropyl-2-methyl-propionitrile (1.0 g, 6.4 mmol) and
tricthyl amine (3.36 mL, 19.8 mmel) in dichloromethane (20 ml.) was added di-tert-butyl
dicarbonate (CAN 24424-99-5, 2.38 mL, 9.47 mmol). The reaction mixture was stirred at
ambient temperature for 12 hours. The organic phase was washced with ice water, brine,
dried with NaySO4 and concentrated in vacuo. The residuc was purified by
chromatography (silica gel, 50 g, 1:9 cthyl acetate / n-hexane) to give the title compound
(1.2 g, 66%) as light yellow liguid; LC-MS (UV peak areca, EST) 83%, 225.14 (M+H).

¢y [2-Cyclopropyl-1-(N-hydroxycarbamimidoyl)-1-methyl-cthyl]-carbamic acid rerr-butyl
ester

7
St

o

Sodium bicarbonate (247.52 mg, 2.94 mmol) was dissolved in water (2 mL) and

CH

hydroxylamine hydrochloride (204.747 mg, 2.94 mmol) was added. A solution of (1-
cyano-2-cyclopropyl- 1 -methyl-cthyl)-carbamic acid tert-butyt ester (600 mg, 2.69 mmol)
in cthanol (10 mL) was added thereto and the resulting reaction mixture was heated at

80°C for 12 hours. After evaporation of solvents, the residue was dissolved with ethyl
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acetate (20 mL) and then filtered. The filtrate was concentrated in vacuo. The residue was
purified by chromatography (silica gel, 25 g, 3:7 ethyl acetate / n-hexane) to give the title
cornpound {450 mg, 66%) as white solid; LC-MS (UV peak area, EST) 100%, 258.4
(M+H).

d) 2-Cyclopropyl-1-methyl-1-{5-methyl-[1,2,4Joxadiazol-3~yl)-ethyl}-carbamic acid fert-
butyl ester

A solution of [2-cyelopropyl-1-(N-hydroxycarbamimidoyl)- 1-methyl-ethyl]-carbamic acid
tert-buty! ester (300 mg, 1.16 mmol) in acetic anhydride (10 mL) was heated to 120°C and
stirred for 4 hours. After cvaporation of solvents, the residue was purified by column
chromatography (silica gel, 20 g, eluting with 20% ethyl acetate in petrolcum cther) to
give the title compound (0.2 g; 61%) as colorless sticky liquid; LC-MS (UV peak area,
EST) 90%, 282.2 (M+H).

¢) 2-Cyclopropyl-1-methyl-1-(5-methyi-[ 1,2,4Joxadiazol-3-yl)-ethylamine

~N

AN
HN T
N~-Q>"

To a solution of 2-cyclopropyl-1-methyl-1-(5-methyl-[1,2,4joxadiazol-3~y1)-ethyl}-
carbamic acid tert-butyl ester (0.2 g, 0.7 mmol) in methano! (5 mL) was added
hydrochloric acid (4N in dioxane, 0.87 mL, 3.5 mmol) and the reaction mixturc was stirred
at ambient temperature for 4 hours. Then water (20 mL) was added. The water phase was
washed with ethyl acetate (2 x 20 mL) and adjusted with 2 M sodium hydroxide sofution
to pH = 9~10. It was then extracted with ethyl acetate (2 x 20 mL). The organic layer was
washed with brine (20 mL), dricd over anhydrous Na;SO4 and concentrated to give crude
product as a white solid (0.1 g, 78%); LC-MS (UV peak area, EST) 80%, 182.0 (M+H).

f) 5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [{(+)-2-cyclopropyl-1-
methyl-1-(5-methyl-[ 1,2,4]Joxadiazol-3-yi}-ethyl}-amide

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and 2-cyclopropyl-1-
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methyl-1-(5-methyl-{1,2,4]Joxadiazol-3-yl)-cthylamine (Example 357¢) as starting
materials. The product was isolated by chiral chromatography on Reprosil Chiral NR using
heptane/10% 2-propanol as cluent. The (+)-cnantiomer was isolated. LC-MS (UV peak
area/BEST) 100%, 397.2230 (M+H)', o’ (MeQH) = +25.7°.

Example 358

5-Cyclopropyl-&-cyclopropylmethoxy-pyridine-2-carboxylic acid [(-)-2-cyclopropyl-i-
methyl-1-(5-methyl|1,2,4])oxadiazet-3-yD-ethyl]-amide

/X
O K
\ LN

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

Chiral

cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and 2-cyclopropyl-1-
methyl-1-(5-methyl-[1,2,4]loxadiazol-3-yl)-cthylamine (Example 357¢) as starting
materials. The product was isolated by chiral chromatography on Reprosil Chiral NR using

heptane/10% 2-propanol as eluent. The (-)-enantiomer was isolated. LC-MS (UV peak
| prop UV p

Example 359

6-Cyclopropylmethoxy-5-(3,3~-diflncro-azetidin-1-yi)-pyridine-2-carboxylic acid tert-
butylamide

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (Example
69 b) and tert-butylamine (CAN 75-64-9} as starting materials. MS (ED): m/e = 340.5
[M+H]".

Example 360
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2-{[5-Cyclopropyi-6-(2-methyl-propane-i-suifony)-pyridine-2~carbonyi]-amino}-2-
ethyl-butyric acid ethyl ester

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

5 (isobutylsulfonyl)picolinic acid (Example 351 b) and 2-amino-2-ethyl-butanoic acid cthyl
ester (CAN 189631-96-7) as starting materials. MS (ED): m/e = 425.4 [M+11]7.
Example 361
5-Cyclopropyl-6-(Z-methyl-propane-1-sulfonylj-pyridine-Z-carboxyiic acid {({5)-3,3-
dimnethyl-I-methylcarbamoyi-butyly-amide
, Chiral
/L O NH
Osd i T/ J<
BOR
\7/ P
1o

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-

(1sobutylsulfonyl)picolinic acid (Example 351 b) and (25)-2-amino-V.4,4-trimethyl-

pentanamide (CAN 1160161-70-5) as starting materials, MS (EI): m/e = 424.6 [M+H]".
Example 362

15 S-Cyclopropyk6-cyelopropylmethoxy-pyridine-2-carboxylic acid ((5)-2-o0x0-
tetrahydro-furan-3-yh-amide

pesadd

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropytmethyloxy-pyridine-2-carboxylic acid (Example 42a) and (3.5)-3-

20 ammodihydro-2(3H)-furanone (CAN 2185-02-6) as starting materials; LC-MS (UV peak
arca/ESI) 100%, 317.1500 (M+H)".

Example 363
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N'-(5-Cyelopropyl-6-cyclopropyimethoxy-pyridine-2-carbonyl)-/V-cyclopropylmethyl
hydrazinecarboxylic acid ferr-buty] ester

o A
/—\\/VJU*Y%

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropyimethyloxy-pyridine-2-carboxylic acid (Example 42a) and 1-
(cyclopropylmethyl)-hydrazinecarboxylic acid 1,1-dimethylethyl ester (CAN 1314973-05-
1) as starting materials; LC-MS (UV peak area/ESI) 100%, 402.2375 (M+H)",

Example 364

5-Cyelopropyvi-6-(Z-methyl-propane-i-sulfonyi)-pyridine-2-carboxylic acid {((5)-2,2-

dimethyl-1-methylcarbamoyi-propyl)-amide

ES[N\ N o
P H O

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-

Chiral

{(isobutylsulfonyl)picolinic acid (Example 351 b) and (28)-2-amino-N,3,3-trimethyl-
butanamide (CAN §9226-12-0) as starting materials. MS (EI): m/c = 410.6 [M+H]",

Example 365

5-Cyclopropyl-6-(2-methyl-propane-{-sulfonyl)-pyridine-2-carboxylic acid {((5)-2,2,2-
triffuoro-i-pyridin-3-yl-ethyl}-amide

Chiral

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
(isobutylsulfonylpicolinic acid (Example 351 b) and (5)-2,2,2-trifluoro-1-(pyridin-3-
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yl)ethanamine hydrochloride (CAN 336105-46-5) as starting materials. MS (EI): m/e =
442.4 IM+H]".

Example 366

(8)-2-[(B-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl)-amino|-4-methyl-
pentanoic acid rerr-butyl ester

Chiral
Z)\/C)\%,I,N\ )%N/<O\t<
v/)\ P "o

The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
cyclopropyimethyloxy-pyridine-2-carboxylic acid (Example 42a) and L-leucine 1,1-
dimethylethyl ester hydrochloride (1:1) (CAN 2748-02-9) as starting materials; LC-MS
(UV peak area/ESI) 98.7%, 403.2599 (M+H)".

Example 367

5.Cyclopropyl-6-(2-methyl-propane-i-suifonyi)-pyridine-2-carboxylic acid (1-ethyl-1-
methylearbamoyl-propyt)-amide

1
/\ O
O=g N g% E\
i X N N
\VA

The title compound was synthesized i analogy to Example 1, using 5-cyclopropyl-6-

(isobutylsulfonylypicolinic acid (Example 351 b) and 2-amino-2-ethyl-N-methyl-

Example 368

5-Cyelopropyl-6-cyclopropyimethoxy-pyridine-Z-carboxylic acid tert-butylamide
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The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42 a) and tert-butylamine
(CAN 75-64-9) as starting materials. MS (EI): m/c = 289.4 [M+H]".

Example 369

e

5-Cyclopropyl-6-(tetrahydro-furan-2-ylmethoxy)-pyridine-2-carboxylic acid tert-
butylamide

The title compound was synthesized in analogy to Example 1, using 2-(5-cyclopropy!-6-
((tetrahydro furan-2-ylymethoxy)picolinamido)-2-ethylbutanoic acid (Example 166 b) and
10 tert-butylamine (CAN 75-64-9) as starting materials. MS (ED): m/e = 319.4 [M+H]'.

Exzample 370

6-Cyclopropyimethoxy-5-(3,3~-difluoro-azetidin-1-yD-pyridine-Z-carboxylic acid (3-
methykoxetan-3-yij-amide

O Ny,
| Z
Ff )
F

15 The title compound was synthesized i analogy to Example 1, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (Example
69 b) and (3-methyloxetan-3-yh-amine (CAN §74473-14-0) as starting materials.

Example 371

5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid (2-o%0-
20 [1,3]oxazinan-3-yi-amide
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The title compound was synthesized in analogy to Example 1, using S-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and 3-aminotetrahydro-
2H-1,3~oxazin-2~one (CAN 54924-47-9) as starting materials; LC-MS (UV peak area/EST)
98.7%, 332.1612 (M+H)".

Exampie 372

5-Cyelopropyl-6-(2,2,2-trifluoro-1-methylethoxy)-pyridine-2-carboxylic acid ((5)-1-
carbamoy-3-methyi-butyl)-amide

F e Chiral
F”K]/ o
O Ny, NH,

a) 5-Bromo-6-(1, 1, I-trifluoropropan-2-yloxy)picolinic acid

FF

S
o N M

;U/ = OH
=

5-Bromo-6-chloropicolinic acid (5 g, 21.1 mmol; CAN 959958-25-9 ) was dissolved in

Br

DMSO (100 ml.) to give a colorless solution. To this solution potassium hydroxide (4.75
g, 84.6 mmol) was added. The reaction mixture turned into a white suspension which was
stirred for 15 min, Then 1,1, 1-trifluoropropan-2-01 {2.41 ¢, 1.92 mL, 21.1 mmol) was
added. The mixture was stirred for I d at ambient temp., poured onto icewater/IN HCI
(200 mL) and extracted with EtOAc (2 x 400 mL). The organic {ayers were washed with
icewater/brine (200 mL), combined and dried over NaySO,4 and concentrated in vacuo to
give the titlc compound (6.9 g, quant.} as orange solid. MS (EI): m/e = 312.3 [M-HT.

by 5-Cyclopropyl-6-(1,1,1-trifluoropropan-2-yloxyypicolinic acid
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o

5-Bromo-6-(1,1,1-trifluoropropan-2-yloxy)picolinic acid (2 g, 6.37 mmol), potassium
cyclopropyltrifluoroborate (952 mg, 6.43 mmol), cesium carbonate (6.22 g, 19.1 mmol)
and palladium{IDacetate (28.6 mg, 127 pmol) were suspended in toluene (55 mL) and
5 water (6.11 mL) under an argon atmosphere. Butyl-1-adamantylphosphin (68.5 mg, 191
umoly was added, the reaction mixture was heated to 1206°C for 1 d, poured onto
icewater/IN HCL (150 mL) and extracted with EtOAc (2 x 300 mL). The combined
organic layers were washed with icewater/brine (150 mbL), dried over NaxSO; and
concentrated in vacuo to give the title compound (1.38 g, 79%) as a yellow solid. MS (El):
10 m/e=2762 [M+H]".

¢} 5-Cyclopropyl-6-(2,2,2-trifluoro- I -methyl-ethoxy)-pyridine-2-carboxylic acid ((S)-1-
carbamoyl-3-methyl-butyl)-amide

The title compound was synthesized m analogy to Example 1, using 5-cyclopropyl-6-
(1,1, 1-triflucropropan-2-yloxy)picolinic acid and (25)-2-amino-4-methyl-pentanamide
15 (CAN 687-51-4) as starting materials. MS (EI): m/e = 388.4 [M+H]".

Example 373

E-Cyclopropy-6-(2,2,2-trifluoro-1-methyl-ethoxy)-pyridine-2-carboxylie acid [1-
methvi-1-G-methyl-11,2,4]oxadiazol-3-yD-ethylj-amide

FF
FK( o)
O N

20 The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
(1,1, I-trifluoropropan-2-yloxy)picolnic acid (Example 372 b} and 0. 5-trimethyl-1,2,4-
oxadiazole-3-methanamine (CAN 1153831-97-0) as starting materials. MS (El): m/e =
399.5 [M+HT".

Example 374
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5-Cyclopropyl-6-cyclopropyimethoxy-pyridine-2-carboxylic acid ({(+)-carbamoyl-
cyclopropyl-methylj-amide

Chiral

T
Z%o Ne NH,
o

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropylmethyloxy-pyridine-2-carboxylic acid (Example 42a) and ¢-amino-
cyclopropaneacetamide (CAN 1100749-41-4) as starting materials. The product was
isolated by chiral chromatography on Chiralpak AD using heptane/20% Z-propano! as
cluent. The {(+)-enantiomer was isolated. LC-MS (UV peak area/EST) 97.7%, 330.1804
(MHH)Y, o) (MeOH) = +43.3°

Example 375

5-Cyclopropyl-6-cyclopropyhmethoxy-pyridine-2-carboxylic acid ({-)-carbamoyl-
cyclopropyl-methylj-amide

o V Chiral
Ao kN}WNHZ

P O

The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-
cyclopropyimethyloxy-pyridine-2-carboxylic acid (Example 42a) and a-amino-
cyclopropancacetamide (CAN 1100749-41-4) as starting matcrials. The product was
isolated by chiral chromatography on Chiralpak AD using heptane/20% 2-propanol as
eluent. The (-)-enantiomer was isolated. LC-MS (UV peak arca/EST) 100%, 330.1806
(M) &, (MeOH) = —40.1°.

Example 376

6-Cyclopropylmethoxy-5-(3,3-difluoro-azetidin-1-yD-pyridine-2-carboxylic acid {((+)-
carbamoyl-cyclopropyl-methyi}-amide
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O %
&/OI—I\KJ/U\N NH,
H
= O
L

F‘

The title compound was synthesized in analogy to Example 1, using 6-
cyclopropylmethyloxy-5-(3,3~difluoro-azetidin-1-y1j-pyridine-2-carboxylic acid (Example
69b) and o-amino-cyclopropancacctamide (CAN 1100749-41-4) ag starting materials. The

5 product was isolated by chiral chromatography on Chiralpak AD using heptane/40%
ethanol as cluent. The (+)-cnantiomer was isolated. LC-MS (UV peak arca/ESTY 100%,
3811730 (MHED, a2 (MeOH )y = +35.0°.

Example 377

6-Cyclopropylmethoxy-5-(3,3-diftuoro-azetidin-1-yij-pyridine-2-carboxyiic acid {(-)-
10 carbamoyi-cyclopropyl-methyij-amide

Chiral

o V
Recaas
. /\N P o]

F

The title compound was synthesized in analogy to Example 1, using 6~
cyclopropylmethyloxy-5-(3,3-difluoro-azetidin-1-yl)-pyridine-2-carboxylic acid (Example
69b) and a-amino-cyclopropancacetamide (CAN 1100749-41-4) as starting materials. The

15 product was isolated by chiral chromatography on Chiralpak AD using heptane/40%
ethanol as eluent. The (-)-enantiomer was isolated. LC-MS (UV peak arca/ESI) 100%,
381.1734 (MR, o)) (MeOH) = -23.5°

Example 378

&-Cyclopropylmethoxy-5-(3,3~difluoro-azetidin- 1-yl}-pyridine-2-carboxylie acid (1-
20 iriflworemethyl-cyclopropyl-amide
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The title compound was synthesized in analogy to Example |, using 6-
cyclopropylmethoxy-5-(3,3-difluoro-azetidin- 1-yly-pyridine-2-carboxylic acid (Example
69 b) and 1-(trifluoromethyl)cyclopropanamine (CAN 112738-68-8) as starting materials.

Example 379

(H-5-Cyclopropyt-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(8)-2-
eyclopropyh-1-(3-hydroxy-pyrrolidin-i-yicarbamoyl)-ethyl]-amide

Chiral

a) (S)-3-Cyclopropyl-2-[(5-cyclopropyl-6-cyclopropylmethoxy-pyridme-2-carbonyl)-

fx Chiral
O
A/o A y on/OH

amino J-propionic acid

Lz

{8)-3-Cyclopropyl-2-{(5-cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carbonyl)-amino |-
propionic acid methyl ester (Example 258, 42 mg, 117 umol) was dissolved in THF (2
mb). After addition of water {0.66 mL) and lithium hydroxide monohydrate (14.8 mg, 352
umol) the mixture was heated and stirred for 3 hours at reflux temperature. The mixture
was cooled to room temperature, water (7 mL) was added and the mixture was acidified
with 1 N HCL The mixture was then extracted with ethyl acetate (14 and 7 mL), organic
layers were washed with brine (10 mL), combined, dried over anhydrous Na,SO4 and
concentrated im vacuo to give the title compound (36 mg, quant) as white solid; LC-MS
(UV peak arca/BSI) 100%, 345.1814 (M+H)

b) 5-Cyclopropyl-6~cyclopropylmethoxy-pyridine-2-carboxylic acid [(S)-2-cyclopropyl-1-
({R8)-3-hydroxy-pyrrolidin-1-ylcarbamoyl}-ethyl]-amide
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To a solution of (S)-3-cyclopropyl-2-[(5-cyclopropyl-6-cyclopropyhmethoxy-pyridine-2-
carbonyl)-amino -propionic acid {100 mg, 0.29 mmol) in DMF (3 mL}, was added TBTU
(103 mg, 0.319 mmol), DIEA (249 pL, 1.45 mmol) and finally 1-amino-3-pyrrolidinol
(CAN 887591-10-8, 30 mg, 0.29 mmol). The reaction mixture was stirred for 16 h at room
temperature, concentrated in vacuo and purified by flash chromatography (silica gel, 10 g,
0% to 20% methanol in dichloromethane) to give the title compound, an epimeric mixture
of products, {90 mg, 72%) as whitc foam; LC-MS (UV peak area/ESI) 96%, 429.2493
(M+H)".

¢y {(+)-5-Cyclopropyl-6-cyclopropylmethoxy-pyridine-2-carboxylic acid [(8)-2-
cyclopropyl-1-(3-hydroxy-pyrrelidin- I -ylcarbamoy!)-cthyl}-amide

The title compound was isolated by chiral chromatography of Example 379 b on Chiralpak
AD using heptane/20% ethanol as eluent. The (+)-enantiomer was isolated. LC-MS (UV
peak area/BSI) 100%, 429.2495 (M+H)", ) (MeOH) = +54.4°.

Example 380

(-)-5-Cyclopropyl-6-cyclopropyiraethoxy-pyridine-2~carboxylic acid [{5)-2-
cyclopropyl-1-(3-hydrexy-pyrrolidin-1-vlcarbamoyl)-ethyl}-amide

/N
© .
v/

The title compound was 1solated by chiral chromatography of Example 379 b on Chiralpak

Chiral

AD using heptane/20% cthanol as eluent. The (-)-enantiomer was isolated. LC-MS (UV
peak area/BST) 100%, 429.2503 (M+H)", o) (MeOH) = -50.2°.

Exampie 381

{(-+)-5-Cyelopropyl-6-2-methyl-propane-1-sulfonyl}-pyridine-2-carboxyiic acid [1-
eyclopropyl-1-(5-methyi-{1,2,4]oxadiazol-3-yh-ethyl]-amide
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Chiral

a) 5-Cyclopropyl-6-(2-methyl-propanc-1-sulfony-pyridine-2-carboxylic acid [(R,8)-1-
cyclopropyl-1-(5-methyl-[1,2,4Joxadiazol-3-yl)-cthyi]-amide

0O
o) >N 0
| N
~F
5 The title compound was synthesized in analogy to Example 1, using 5-cyclopropyl-6-

(isobutylsulfonylypicolinic acid (Example 351 b) and g~cyclopropyl-a,5-dimethyl-1,2,4-
oxadiazole-3-methanamine (CAN 1155536-64-3) as starting materials. MS (El): m/e =
433 .4 [M+H]".

b) (+)-5-Cyclopropyl-6-(2-methyl-propanc-1-sulfonyl)-pyridine-2-carboxylic acid [ 1-
10 cyclopropyl-1-(5-methyl-[1,2.4]Joxadiazol-3-yh)-cthyl[-amide

The title compound was isolated by chiral chromatography of Example 381 a). The (+)-
enantiomer was isolated. MS (EI): m/e = 433.4 [M+H] ",

Example 382

{-)-5-Cyclopropy-6-(2-methyl-propane- i -sulfonyl}-pyridine-2-carboxylic acid [1-
15 cyclepropyl-1-(5-methyi-|1,2,4]oxadiazel-3-yD-ethyll-amide

Chiral

The title compound was isolated by chiral chromatography of Example 381 a). The (-)-
enantiomer was isolated. MS (EI): m/c = 433.4 [M+H]".

Example 383
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Pharmacological tests

The following tests were carried out in order to determine the activity of the compounds of

formula I:

Radioligand binding assay

The affinity of the compounds of the invention for cannabinoid CB1 receptors was
determined using recommended amounts of membrane preparations {PerkinElmer) of
human embryonic kidney (HEK) cells expressing the buman CNR1 or CNR2 receptors in
conjunction with 1.5 or 2.6 nM [3H]-CP-55,940 (Pcrkin Elmer) as radioligand,
respectively. Binding was performed in binding buffer (50 mM Tris, 5 mM MgCi2, 2.5
mM EDTA, and 0.5% (wt/vol) fatty acid free BSA, pH 7.4 for CB1 receptor and 50 mM

tig, 5 mM MgCl2, 2.5 mM EGTA, and 0.1% (wt/vol) fatty acid free BSA, pH 7.4 for
CB2 receptor) in a total volume of 0.2 ml for 1h at 30°C shaking. The reaction was
terminated by rapid filtration through microfiltration plates coated with 0.5%
polyethylenimine (UniFilter GF/B filter plate; Packard). Bound radicactivity was analyzed
for Ki using nonlincar regression analysis (Activity Base, 1D Buginess Solution, Limited),
with the Kd values for [3H]CP55,940 determined from saturation experiments. The

compounds of formula (I) show an excellent affinity for the CB2 receptor.

The compounds according to formula (I} have an activity in the above assay (Ki) between
0.5 nM and 10 uM. Particular compounds of formula (1) have an activity in the above
assay (K1} between 0.5 nM and 3 uM. Other particular compounds of formula (1) have an

activity in the above assay (Ki) between 0.5 nM and 100 nM.
cAMP Asgsay

CHO cells expressing human CB1 or CB2 receptors are sceded 17-24 hours prios to the
experiment 50.000 cells per well in a black 96 well platc with flat clear bottom (Corning
Costar #3904) in DMEM (Invitrogen No. 31331), 1x HT supplement, with 10 % fetal calf
serum and incubated at 5% CO; and 37°C in a humidified incubator. The growth medium
was cxchanged with Krebs Ringer Bicarbonate buffer with 1 mM IBMX and incubated at
30°C for 30 min. Compounds were added to a final assay volume of 100 ul and incubated
for 30 min at 30°C. Using the cAMP-Nano-TRF detection kit the assay (Roche
Diagnostics) was stopped by the addition of 50 ul lysis reagent (Tris, NaCl, 1.5% Triton
X100, 2.5% NP40, 10% NaNz) and 50 ul detection solutions (20 uM mADb Alexa700-
cAMP 1:1, and 48 uM Ruthenium-2-AHA-cAMP) and shaken for 2h at room temperature,
The time-resolved energy transfer is measured by a TRF reader (Evotec Technologics

GmbH}), equipped with a NDY AG laser as excitation source. The plate is measured twice
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with the excitation at 355 nm and at the emission with a delay of 100 ns and a gate of 100
ns, total exposure time 10s at 730 (bandwidth 30 nm) or 645 nm (bandwidth 75 nm),
respectively. The FRET signal is calculated as follows: FRET = T730-Alexa730-P(T645-
B645) with P = Ru730-B730/Ru645-B645, where T730 is the test well measured at

730 nM, T645 is the test well measured at 645 nm, B730 and B645 are the buffer controls
at 730 nm and 645 nm, respectively. cAMP content is determined from the function of a
standard curve spanning from 10 uM to 0.13 nM cAMP.

ECsq values were determined using Activity Base analysis (1D Business Solution,
Limited). The ECsq values for a wide range of cannabinoid agonists generated from thig
assay for reference compounds were in agreement with the values published in the

scicntific literature.

In the foregoing assay, the compounds according to the invention have a human CB2 ECsq
which is between 0.5 nM and 10 uM. Particular compounds according to the invention
have a human CB2 ECsq between 0.5 nM and 1 pM. Further particular compounds
according to the invention have a human CB2 ECso between 0.5 nM and 100 nM. They
exhibit at least 10 fold sclectivity against the human CB1 receptor in, either both of the

radiclgand and cAMP assay, or in one of these two assays.
g Y, Y

Results obtained for representative compounds of the invention are given in the following
table.

]

_ human CB2 ECs human CBI ECs
Example
[nM] (pv]
1 0.0685 -
2 0.0577 -
3 0.3408 >10
4 0.0772 -
5 0.4345 -
8 0.376 -
7 0.0321 -
3 0.0996 >10
g 0.0558 >10
10 0.0883 >10
11 0.0636 >10
12 0.1051 >10
13 0.4265 >10
14 0.003 >10
15 0.0959 >10
16 0.0166 >10
17 0.5662 >10
18 0.097 210
19 0.4146 >10
20 0.2616 >10
21 0.2202 >10
...... 27 0.6349 >10




WO 2012/168356 PCT/EP2012/060785

- 325 -
) human CB2 ECse human CB1 ECs %
Example .
[uM] (M)
23 0.0482 >10
24 0.0156 >10
25 0.2913 >10
26 0.6908 >10
27 0.0046 >10
28 0.5637 >10
29 0.3239 >10
30 0.6577 >10
31 0.4232 >10
32 0.00155 1.3811
33 0.0231 >10
34 0.0537 >10
35 0.0071 >10
36 0.9735 >10
37 0.6249 >10
38 0.0897 >10
39 0.3033 >10
40 0.0308 >10
41 0.0999 >10
42 1.4776 >10
43 0.2749 >10
44 0.0135 1.6148
45 0.0871 1.0648
46 0.2904 >10
47 0.1384 >10
48 0.4768 >10
49 0.3078 >10
50 0.1329 1.4886
51 0.1273 >10
52 0.3215 >10
53 0.0457 >10
54 0.0114 2.1582
55 0.0317 1.3873
56 0.1733 >10
57 0.3192 >10
58 0.1038 1.1053
59 0.0325 >10
60 0.0622 >10
61 1.4785 >10
62 0.0115 0.5608
63 0.1123 >10
64 0.0189 1.4641
65 0.0338 >10
66 0.2158 >10
67 0.7971 >10
68 0.4287 >10
69 0.606 0.3797
70 0.0574 >10
71 0.0612 >10
72 0.0328 >10
73 0.0407 1.3184
74 0.0089 >10
75 0.0152 >10
76 0.1847 >10
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Example

| [uM] [uM]
77 1.4028 >10
78 0.0046 >10
79 2.0386 >10
80 0.1338 0.0058
81 0.4167 >10
82 0.1403 2.2935
83 0.347 >10
84 0.2918 >10
85 0.1862 >10
86 0.0331 >10
87 0.4763 >10
838 0.3558 >10
89 0.1187 1.362
90 0.2173 >10
91 0.632 >10
92 0.3203 >10
93 0.1201 >10
94 0.1294 >10
95 (.0839 >10
96 0.0958 1.4441
97 0.5079 >10
98 0.0276 >10
99 0.0597 >10
100 0.0012 0.8013
101 0.1023 >10
102 0.0627 >10
103 0.007 >10
104 0.5166 >10
105 0.2079 >10
106 0.215 >10
107 0.0107 1.4572
108 0.1903 >10
109 0.178 >10
116 0.2243 >10
111 0.0069 >10
112 0.6154 >10
113 0.1985 >10
114 0.0057 0.7032
115 0.0066 0.9529
116 0.0859 1.4461
117 0.3501 >10
118 0.0134 1.5626
119 0.2271 >10
120 0.2594 >10
121 0.111 1.3529
122 ~0.1576 >10
123 0.02 >10
124 0.0792 >10
125 0.2088 >10
126 0.2396 >10
127 0.2237 >10
128 0.2401 >10
129 0.1841 >10
130 0.05 >10
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) human CB2 ECs human CB1 ECso
Example ,
[uM] [uM]
131 0.0784 >10
132 0.0008 1.1323
133 0.0377 >10
134 0.0051 0.1507
135 0.0382 >10
136 0.0654 >10
137 0.211 >10
138 0.02687 >10
139 0.1131 >10
140 0.3046 >10
141 0.4591 >10
142 0.0144 >10
______ 143 0.41 >10
144 0.0228 0.7392
145 (.2894 >16G
146 0.0366 >10
147 0.6219 >10
148 0.0841 >10
149 01745 >10
150 0.1568 >10
151 0.3509 >10
152 0.442 >10
153 0.2929 >10
154 0.1488 >10
155 0.0007 0.1226
156 0.334 >10
157 0.0274 >10
158 0.0229 >10
L R 0.7805 >10
160 0.1238 >10
161 0.1241 >10
162 0.0544 0.6741
163 0.0145 >10
164 0.2488 >10
165 0.0072 1.2015
166 0.0305 >10
167 0.2055 >10
168 0.0006 0.3126
169 0.1825 >10
170 0.193%9 >10
171 0.0468 >10
172 0.0101 >10
173 0.0231 >10
174 0.032 >10
175 0.0478 >10
176 0.1142 >10
177 0.1958 >10
178 0.0422 >10
179 0.0038 0.5142
180 0.4226 >10
181 0.0013 0.2306
182 0.0017 >10
183 0.004 0.1021
184 0.0039 >10
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_ human CB2 ECs huran CB1 ECse
Example
[uM] (M|

185 0.0075 >10
186 0.0011 1.488
187 0.0522 >10
188 0.005 0.3752
189 0.3807 >10
190 0.0204 >10
191 0.0577 >10
192 0.0642 1.5353
193 0.095%4 >10
194 0.0991 >10
195 0.0014 0.2059
196 0.0103 >10
197 (.0332 >10
188 0.0068 >10
159 0.151 >10
200 (.0233 >10
201 0.0267 >10
202 0.0236 0.6151
203 0.0027 0.0749
204 0.0132 0.7372
205 0.0578 >10
206 5.025 >10
207 0.0144 >10
208 0.0089 >10
209 0.0025 >10
210 0.062 >10
241 0.0571 >10
212 0.0134 >10
213 0.0128 0.3611
214 0.0537 1.6276
215 0.1254 >10
216 0.0027 0.1156
217 0.0411 >10
218 0.0241 >10
219 0.0108 2.1419
220 0.0016 0.1287
221 0.0128 _ 10
222 0.0032 >10
223 0.0109 0.655
224 0.0222 0.6475
205 0.0484 >10

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 226 0.0199 >10
227 0.0408 >10
228 0.0168 >10
229 0.0524 >1{
230 0.0294 1.5912
231 0.0014 (.6781
232 0.015 1.6326
233 0.0001 0.071
234 0.0083 >10
235 0.0413 >10
236 0.0365 >10
237 0.0975 >10
238 0.0004 (.1462
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B human CB2 ECs human CB1 ECs
Example .
(uM] [(uM]

239 0.0011 0.0919
240 0.0661 >10
241 0.0491 >10
242 0.0012 >10
243 (.0221 0.8302
244 0.0141 >10
245 0.0205 >1()
246 0215 |_ 24723
247 0.0056 >10
248 0.051 >10
249 0.0022 >10
250 (.0085 >10
251 0.0014 0.0906
252 0.5521 >10)
253 0.0143 >10
254 0.0023 0.5184
255 0.0613 >10
256 0.0093 >10
257 0.0023 (.3469
258 .0071 >10
259 0.0051 >10
260 0.0246 >10
261 0.0101 0.26
262 0.0748 >10
283 0.0045 >10
264 0.06027 0.6019
265 0.0028 >10
266 0.002 1.2977

o287 0.0264 >10
268 0.0087 0.3369
289 0.0473 >10
270 (0.0013 0.0914
271 0.0079 >10
272 0.0043 >10
273 0.0054 1.2462
274 0.0016 0.3514
275 0.0518 >10
276 0.0246 >10
277 {.0166 1.6984
278 0.0202 0.3571
279 (.023 >10
280 (0.1178 1.4926
281 0.4473 >10
282 0.3679 >10
283 0.1086 >10
284 0.027 >10
285 0.0316 0.7034
288 (5.0082 1.8658
287 0.0036 >19
288 0.1633 >10
289 0.0014 0.2343
290 0.846 >10
291 0.4134 >10
292 0.8739 >10
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Example :
(uM] [uM]
293 0.7905 >10
294 0.1121 >10
295 0.2583 >10
296 (.0608 >10
297 0.9624 =10,
298 (0.0142 >10
299 0.0276 0.6032
300 0.0318 >10
301 (.1297 >4
302 0.5674 >10
303 (0.038 >10
304 0.1354 >10
305 .0503 ) >10
306 0.1383 >10
307 0.0047 >1
308 0.5798 >10
309 0.1764 >10
310 0.0147 >10
311 0.0084 >10
312 0.0024 >10
313 0.9812 >10
314 0.0161 1.2573
315 0.1906 2.3204
316 0.0031 >10
317 0.0242 >10
318 0.0251 >10
319 0.3444 >10
320 0.0044 0.3227
321 0.0189 >10
______ 322 0.4242 >10
323 .0009 0.181
324 0.0041 >10
325 0.0175 >10
326 (0.0002 0.059
327 0.0011 0.0136
328 0.0039 >10
329 0.0211 >0
330 0.8692 >10
331 0.0166 >10
332 0.0045 0.091
333 0.008 0.081
334 0.1082 >10
335 0.9622 >10
338 0.239 >10
337 0.0345 0.475
338 0.5343 >10
339 0.0649 >10
340 0.0057 >10
341 0.0084 >10
342 0.0028 >10
343 0.0035 >10
344 0.0256 >10
345 0.2052 >10
346 0.011 >1{)
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' human CB2 ECs, human CB1 ECse
Example

(uM] [uM]
347 0.05 >10
348 0.0246 >10
349 0.4766 >10
350 0.0036 >10
351 0.0399 >10
352 0.1891 >10
353 0.0048 >10)
354 (0.0149 >10
355 0.0801 >10
356 0.0052 >10
357 0.0015 0.1994
358 0.0049 0.4889
359 0.0069 >10
360 £.0024 0.0885
361 0.0425 >10
362 0.4412 >10
363 0.038 >10
364 0.0129 >10
365 0.0138 >10
366 0.0264 >10
367 0.1954 >10
368 0.0263 >10
369 0.012 >10
370 0.0964 >10
371 0.4362 >10
372 0.0534 >10
373 0.1267 >10
374 0.0281 >10
375 0.3577 >10
376 0.0595 >10
377 0.1777 >10
378 0.0064 >10
379 0.0264 >10
380 0.5841 >10
381 0.0114 0.2403
382 0.0508 >10

L

B-Arrestin translocation assay—-PathHunter™ (DiscoveRx)

PathHunter™ B-arrestin CHO-K1 CNRI cell line {catalog number #93-0200C2) and the B-
arrestin CHO-K 1 CNR2 cell line (catalog number #93-0706C2) were purchased from
DiscoveRx Corporation. The cell line was engineered to express the B-galactosidase EA
fragment fused to B-arrestin and the ProLink complementary peptide fused to the target
receptor. The PathHunter™ protein complementation assay (DiscoveRx Corporation #93-
0001} was performed according to the manufacturer’s protocol. Assay plates were seeded
containing 7500 (CNR1) and 10000 (CNR2) cells in 384 well plates (Corning Costar
#3707, white, clear bottom) in 20pL cell plating reagent 2 (Discoverx #93-0563R2A).
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After incubation at 37°C (5% CO», 95% rclative humidity) overnight, 5 ul of test
compound was added (1% final DMSO concentration) and the incubation continued at
30°C for 90 min. Detection reagent (12 ) was then added and the incubation continued at
room temperature for 60 min. Plates were then analyzed for a chemiluminescent signal

using a Victor °V reader (Perkin Elmer).
Exampie A

Film coated tablets containing the following mgredients can be manufactured in a
conventional manner:

Ingredients Per tablet

Kernel:

Compound of formula (1) 10.0 mg 200.0 mg
Microcrystaliine cellulose 23.5mg 43.5 mg
Lactose hydrous 66.0mg 700 mg
Povidone K30 125 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 120.0 mg | 350.0 mg

Film Coats

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Tale 1.3 mg 2.6 mg
[ron oxide (yellow) 0.8 mg 1.6 mg

Titan dioxide 0.8 mg 1.6 mg
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The active ingredient 1s sieved and mixed with microcrystalline cellulose and the mixture
is granulated with & solution of polyvinylpyrrolidone in water. The granulate is then mixed
with sodium starch glycolate and magnesium stearate and compressed to yield kernels of
120 or 350 mg respectively. The kernels are lacquered with an aq. solution / suspension of

the above mentioned film coat,

U

Example B

Capsules containing the following ingredients can be manufactured in a conventional

manner;
] nm*edicnpt.*s Per capsule
Compound of formula (1) 25.0 mg
Lactose 150.0 mg
Maize starch 20.0 mg
Talc 5.0 mg

10 The components are sicved and mixed and filled into capsules of size 2.
Al

HExampie C

Injection solutions can have the following composition:

Compound of formula (1) 3.0mg
Polycthylene glycol 400 150.0 mg
Acctic acid g.s.ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene glycol 400 and water for
15 injection (part). The pH is adjusted to 5.0 by addition of acctic acid. The volume is
adjusted to 1.0 mi by addition of the residual amount of water. The solution is filtered,

filled into vials using an appropriate overage and sterilized.



Claims
L. & compound of formula (I}
{f%}
1 L e

14

41
wrhsredn

B! i cycloaliogl, eveloalbyialiony, hatoalkoxy, allkoxyalioxy, baloalkyiphenyl,
phenyialio], halopherylallyl, phenvihydrozyalioyl, phonylonyalinyt,
phenyiathory, helophenyloxy, plperidinyientionyl, reralvdropyranyl, 3
aliony-azeticioyl, mrehydropyranylalicyl, tetrabydropyranyiaticesy,
iewahydrothiopyrany] 1,3-dioxide, 1,1-tioxo-[1,2}thiazinan-d.y, piperidin-2-
onyl, terahydrofuranylalkoxy, pyridinylalieozy, sllyloxetanylalikory,
hydroxytheloatiyloxy, halophenylbydroryalioyl, alkyisulfonyl, allbyisulfeay! o
{haloyhaloaliylphenyl:

B is hydrogen, halogen, alkyl, haloalkyl, hydroxyalkyl, cycioaliyl,
hydrozyeycioaliyl, alkoxy, haloalkory, allivlaming, haloalkylaming,
tetwahydropyranyl, IF-pyrazobyl, pyrrohidiny, alkyipyrrolidingd,
halopyrrobdinyl, oxopyrrolidiny!, haloazetidinyl, hydroxyazetiding, 1,1-
dioxido-Z-isothiossolidinyl, terabydroferany], cycloalkylaming,
hycroxyonetanyl, alkylsulfonyl, oxetanyl, 6-oxs-1-gza-spival3.3heptyl, 3,3
diflvoro-2-ono-azetidioyl, oxo-axstiding! or oao-pyrroiidin:

or B! and R* together with the ring to which they are atteched form
tetrahrvdrogoinoliny! or alkvitetahydroguinsiing;

one of B and B* is hydrogen and the otber one is ~(CRI RS (CRTBYR;

or R® and B together with the nitropen stom to which they are anached form
wiperidinyl, 1,1 -dioxidotzerabydro-2B-thiopyranyl, thiomorpholioy, 2-oza-6-
sza-spitol 3.3 neprvt or L-hydroxyalivipyrrolidiny);

R and B wre independently selected from hydregen, alleyl, haloalicyl, cyeloaliyl,
cycloalkylalioyt, phenyl, pyridazieyl, helophenyl, pyrimidioyl,
albyisulfanyialioy] snd alicylsulfonyiallyl;

(1462933_1):GTX



ar BY and RS together with the carbon atom to which they are attached form
eycloalkyl, tetrahvdropyrany! or oxetanyl;

R’ ang R® are independently selected from hiydrogen, alkkyl and cycloalicyl;

B is allyl, hydroxyi, cyana, carboryl, alkorvesrbony!, alkyi{ 1.2 4loxadiazalyl,
ozazolyl, thiazolyl, [1.3 4joxadiszolyl, cvclosikyl, phenvl, pyridiny,
tetrabydropyranyl, atkyl] 1.2 4lthiadiazolyl, [1,24)thiadinzolyl,
alkylaminocarbonyl, alkyitetrabydropyranyl, slkyviisoxazolyl, aminocarbonyt,
morpholing!, dibyvdro-oxazolyl, [1,2,4joxadiazolyl, hydroxyoycloalkyl,
alkoxyearbonyleveloalkyl, alcoxyalkory, hydroxvalkyleycloalkyl,
alkoxypyridinyl, piperidinyl, hydroxypiperidinyl, hydroxyalkylpiperidinyl,
isozazolyl, azetidine-carbonyl, alkoxyalkyviaminocarbonyl, cycloalioyl-
alkcytaminocarbonyl, baloazetidinyicarbony!, alkyloxopyrrolidinyl, 1,1-dioxo-
tetrahydro-1A6-thiophenyl, 1,1-dioxo-tetrakivdro- LaS-thiophenyiamino,
aminof 1,2,4joradinzolyl, 4~atkyl-5-0x0-4,5-dihydro-{1,2,4loxadiazalyl, nitro-
benzol 1.2, 5joradiazolyl, allyisulionyl, alkeyl{ 1,2 410xaz0lyl,
hydrox valkylaminocarbonyl, oxotetrahydrofuranyl,

{cycloalkvialkyl}alkox yoarbonyhamino, Z-oxo-[1,3joxazinanyl, haloalky! or
bydroxypyrolidinylaminocarbonyl; : ‘

mis Oorl;and

nis 0,1or2;

or a pharmaceutically acceptable salt or ester thereof;

wherein said compound is selected from the group consisting of:

Methy! 2-methyi-2-5-methyl-6-(2,2 2-rifluorcethoryipicolinamidoypropanocats,

Z2-H(6-Cyclohex yl-pyridine-2-carbonyl)-amine}-2~methyi-propionic acid methyl
eatar;

2-{[6-Cyelopropvimathon y- 3-{tetraliydro-pyran-4-vi)-pyridine-2-carbonyil-aming -
2-methyl-propionic acid methy! ester,

&-Cyclopropylmethor y-5-{tetrabydro-pyran-4-yl)-pyridine-2-carboxylic acid [1-
methyl-1-(S-methyl-[ 1,2 4}oxadiazol-3-vi}-ethyl]-amide;

(1462833_1:GTX



2-{{6-Cyclopropylmethoxy-5 »{kh@}}mwhw}ti}-pvndm ~Z-carbonyd}-amin }-2-
methyl-propionic acid methy! ester;

6-Cyclopropyimethoxy-5-pyrrolidin-1-yi-pyridine-2 -carboxyvlic acid ((8)-1-
bydrox ymethyl-3-methyl-buryl-amide;

(6-Cyclopropyimethoxy-5-pyrrolidin-L-yl-pyridin-2-913-(1, L -dloxidotetrah ydro-2H-
thiopyran-4-yi-methanons;

{&-Cvclopropylmethory-5-pyrrolidin. 1-yl-pyridin-2- vl -thiomorpholin-4- yi-
methanons;

§-Cyciohexyl-pyridine-Z-carborylic acid piperidin. L-viamide;
[ 5-Methyi-G-(pipenidine-1-sulfonyl)-pyridin-2-yl}-piperidin- 1 -yi-methanone;

2- E{é’y»«f’i}rc}ﬁprmyima&nmw-&pmham- -y%wp;mﬁme-‘hcaxbnn}ri)~amma}«2~mﬂmyi«
proponic acié mﬁmyi ester,

é&é’:yﬁ%a;:m?yﬁmﬁ&mxyvﬁwpmﬁdind»y%~pyzidizt~i«yl}~{2~sﬁa«6—az.ap
spiro{3.3Jhept-6-yl}-methanone; '

&-Cyclopropybhmethory-5-(2-methyl-pyrrolidin- 1 -y -pyridine-2-carbox yiic acid
{8yt -carbamoyl-J-moetinyl-buryl amide;

§-Cyclopropylmethony-S-pyrrotidin- L-yvl-pyridine-Z-carboxylic acid [T-methyl-1-(5-
methyl-f 1,2 4dloxadiazol-3-yl-ethyl-amide;

&-Cyclopropyimetno y-5-{tetrabvdro-pyran-4-yl y- pyridine-2-carboxviic acid (1-
methyl-1 thiszol-Z-yi-ethyl)-amide;

&-Cyclopropytmethor y-5-pyerobidin- t-yi-pyridine-Z-carbor yiic acid {1,1-dimethyl-
S-morpholin-4-vi-propyl)-amide;

&-Lyclopropylmethony-S-methvi-pyridine-2-carbonyiic acid (3-methyi-1-
methylcarbamovi-ethyl-amdde;

&-( Tetrahydro-pyran-4-yl)-pyridine-2-carboxylic acid piperidin- 1- ylamide;

(1462933_1:GTX
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(5-Cyclopentyl-6-cyclopropylmethoxy-pyridin-2-y1)-(1, 1 -dioxidotetrahydro- 28
thiopyran-4-yh-methanone;

5-Cyclopentyl-6-cyclopropyimethor y-pyridine-2 -carboxvlic acid (1-methyl-1-
methylcarbamoyl-ethyl)-amide;

S-Cyclopropyl-6-cyciopropyimethox y-pyridine-Z-carboxylic acid piperidin-1-
viarrsds;

5-Cyclopropyl-6-cyclopropyimethox y-pyridine-2-carbox vhic acid (1-methyl-1-
methylearbamoyl-cthyl)-ammde;

§-Cyclopropyl-G-cyclopropyimethor y-pyridine-2-carboxyiic acid (1 -methyl-1-
thiazol-2-yi-ethyl}-amide; |

S-Cyclopropyl-G-cyclopropylmethox y-pyridine-2-carboxylic acid { I -methyl-1-(5-
methyl-{1,2 4loxadiazel-3-yi)-ethvil-amide;

&-Cyclopropylmethoxy- S-methyl-pyridine-Z-carbon ylic acid piperidin- I-ylamide;

5-Cyclopentyl-6-cyclopropylmethon y-pyridine-2-carboxvlic acid [(8)-2-
cyclopropyl-1-(S-methyl-[ 1,2 4loxadinzol-3-vij-ethyll-amide;

Cyclopentyl-6-cyclopropyimethox y-pyridine-2-carboxyvlic acid [ 1-methyl-1-(5-
methyl-{ 1,2 4joxadiazol-3-y-ethyl l-amide;

3Cydopentyl-6-cyclopropyimethox y-pyridine-2-carbox viie acid {1-methyl-}-
thizzol-Z-yi-ethyl)-amide;

6-Cyclopropyimethor y-53-methyl-pyridine-2-carboxyiic acid [(83-2-cyclopropvi-i-
{S~rmethyi-[1,2 4 onadizzol-3-vlrethyi}-amide;

&-Cyciopropylmethony-5-(tetrak ydro-pyran-4-y1-pyridine-2-carboxylic acid ((8)-2-
evclopropyl-1-thiszol-2-vi-athyl-amide;

- Cyclopropyimethoxy-5-(2-oxo-pyrrolidin-1-yi}-pyridine-2-carboxyiic acid (1-
methyl-1-oxazol-2-vi-eth vl p-amide;

(1462033_1):GTX
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6-Cyclopropyimethoxy-5-methyl-pyridine-2-carboxylic acid (1-methyl-1-thiazol-2-
vi-ethyl-amide;

&Cyclopropyimethoxy-5-pyrrolidin- I-yl-pyridine-2-carboxylic acid [1-(4,5-
dibvdro-oxazol-2-v1-lamethyl-athyi]-amids;

&-Cyclopropyimethony-5-methyl-pyridine-2-carboxylic acid (53-3-methyi-1-
thiazol-2-yi-butyh-amide;

6-Cyclopropyimethory-5-methyl-pyridine-2-carboxvlic acid ({S)-2-cyclopropyi-1-
thiazol-2-yi-ethyl}-amide;

6-Cvelopropylmethory-pyridine-2-carboxylic acid piperidin-1-ylamide,

6-Cyciopropyimethoxy-5-3 J-difincro-azetidin- I -yl pyridine-Z-carbox ylic aid (3-
methyl-1-thiazol-2-yl-ethyl-amide;

5-Cuclopropyl-6-cyclopropybmethoryv-pyridine~Z-carbox vlic acid (1-methyl-1-
[1,2,4)oxadiazol-3-yl-ethyl}-amide;

5-Cyclopropyl-6-cyclopropylmethox y-pyridine-2-carbox vlic acid (1-ethyl-1-
methyicarbemovi-propyl -amide;

&-Cycloprapyimethowy- 5-{3-hvdroxy-azetidin- 1-yi}pyridine-2-carbonylic acid (1-
methyl-l-thiazol-2-yi-ethyl }-amide;

%

6-(Cyclopropylmethoxy)-5-(1,1-diaxide-1,2-isothiazolidin-2-yl-N-[2-(1,3-thiazol-
yhpropan-Z-yi]pyridine-Z-casboxamide;

6-Cyclopropyimethor y-5-(3,3-difluoro-pyrrolidin- Lyl -pyridine -2 ~carbor viic acid
(i-gthyi-1-methvicarbamoyh-propyl-amide;

[6-Cyclopropyimethory-5-(3,2-diflusre-pyrrolidin -~y pymidin-2-yii-(1,1-
dioxidotetrabydro-ZH-thiopyran-4-yi}-methanone;

{1462883_1nGTX
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&-Cyclopropylmethoxy-5-(3,3-difluoro-pyrrolidin- 1-yl}- pyridine-2 -carbox viic acid
{(1~methyl-1-methyicarbamoyl-ethyl}-amide;

5-Chioro-6-cycloprop vimethoxy-pyridine-2 -carboxyiic acid (I-methyi-1-
1,2 4loxadiazol-3-yi-ethyvi}-amide;

6-Cyelohexyl-pyridine-2-carboxylic acid (2-hvdroxy-cyclobexyi)-amide;

&6-Cyclopropylmethox y-5-(tetrahydro-pyran-d-yhy-pyridine-2-carboz vlic acid (1-
ethyl-l-methylicarbamoyl-propyl-amide;

6-Cyclopropylmethor y-5-(3,3-difluoro-azeddin- 1-vl-pyridine-Z-carboxylic acid (1-
ethyl-1-methvicarbamoyl-propyl-amide;

&-Cyclopropyimethox v-5-(3,3-difluoro-azetidin- 1 -vl-pyridine-2-carboxvlic acid (1-
methyl-l-methyicarbamoyl-ethyl)-amide;

2-H{6-Cyclohexyl-pyridine-2-carbonyl-aminoj-cyclohexanecarbox yiic acid methy!
exter:

6-Cyclopropyimethoxy-S-(tetrahydro-pyran-4- yip-pyridine-2-carbon yie acid {1-
methyl-1-oxazol-2-yi-ethyl}-amide;

&-Cyciopentyl-pyridine-Z-carboxylic acid piperidin-1-yviamide;

-

5-Cyclopropyl-6-cyclopropylmethon y-pyridine-2-carboxvlic acid ({8)-i-carbamoyi-
Z-cyclopropyi-ethyl »-amide;

5-Cyclopropyi-6-cyclopropyimethox y-pyriding-2-carborylic acid ((5)-2-
eyclopropyl-1 -thiszol-2-vi-ethyl-amide;

S-Cyclopropyl-G-cyclopropyimethox y-pyridins-2-carboxylic acid {((8)-1-carbamoyl-
Z-methyl-butyl-amide;

(1462983_1).GTX
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6-Cyclopropylmethory-5-(3, 3-difluoro-azetidin- 1 -yl bpyridine-2-carboxylic acid [ 1-
methyt-1-(G-methyi-[1,2 4joxadiazol-3-yiethv] ) -amide;

&-Cyclopropyimethiony-3-(3,2-difluoro-azetidin- 1 - yi}-pymidine-2-carborylic acid
{81 -carbamoyh-2-cyclopropvi-ethyl-amide;

S-Cyclopemyl-G-cyclopropylmethon y-pyridine-2-carbor ylic acid {(8) 1 -carbamoyl-
Zecyelopropyl-ethyl jamide;

5-Chioro-6-cyclopropylmethory-pyridine-2-carbaxviic acid [1-methol-1-(S-methy-
[1,2 4oradiszol-3-yi-athyl J-amide;

5-Chloro-6-cyclopropyimethoxy-pyridine-2-carbox viic acid (I-sthyl-1-
methyicarbamoyl-propyl -amide;

S-Brome-G-cyclopropylmethoxy-pyridine-2-carboxyhic acid ({8 L-carbamoyl-2-
cyeiopropyi-ethyl-anmide,

S-Cyolopentyl-6-cyclopropylmethony-pynidine-2 -carbosylic acid {1-ethyl-1-
metirvicarbamovi-propyl-amide;

&-Cyelopropylmethony- 503, 3-difluoro-pyrrolidin- 1 -y -pyrigine- 2 <carboryviic acid
{51 -carbamevl-2-cyclopropyl-ethyl}-amide;

6-Cyclopropyimethor y-5-trifluoromsthyl-pyridine-3-carbox vise acid ({S)-1-
carbamoyl-2-cyclopropyl-ethyl}-amide;

&-Cyclopropyimethoxy-5-(tetrah ydro-furap-3-v1 pyridine-2-carbonylic acid ((8p-1-

J
carbamoyl-3-methvl-butyl -amide;

&Cyclopropylmethor y-S-{tetrabydro-furan-2-vi}-pyridine.2 -carbox ylic acid ((8)-1-
carpamoyl-3-meth yl-buryl)-amide;

5-Cyclopropyb-G-cyclopropyimethor y-pynidine-2-carboxylic acid [2-(Z-methory-
sthoxy)-1.1-dimethyl-ethyl}-amide;

(1462833 _1).GTX
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6-Cyclopropyimethox y-S-wriflvoromethyl-pyridine-2-carboxviic acid ({81~
carbamoyl-3-methyl-butyl)-amide;

6-Cyclopropylmethox y-5-wiflnoromethy-pyridine-2-carboy Wic acid (1-methyl-1-
[1,2 4loxadiszol-3-yi-athyl }-amide,
&Cyclopropyimethory-S-trifluoromethyl-pyridine-2-carbox viic acid [ I -methyl1-{3-

methvi{ 1,2 Ajozediszol-3-yh-sthylj-amide;

6-Cyclopropyimethox y-5-trifluoromethyl-pywridine-2-carbox viic acid (1-methyl-1-
thizzol-Z-vi-ethyl-amide;

6-Cyclohexyl-pyridine-Z-carboxylic acid [2-hydroxwmethyl-cyvclohex yl-amide;

6-Cyclopropyimethor y-S-(etrah ydro-foran-2-y1 - pyridine-2-carboxyiic acid [1-
methyl-1-(S-methyl-{ 1,2 4loxadizzol-3-yl)-ethyl-amide:

&-Cyctopropylmethory- 5-(tetrahydro-furan-3-y-pyridine-2-carboxytic agid [1-
restiryl-1-(G-methyi-{ 1,2 Aloxadiszal-3-yl)-athyl}-amides;

&-Cyclopropyimethory-S-trifluoromethyl-pyridine-2-carborxylic acid {1-methyi-1.-
anazol-2-vi-gthyl-amide:

Cyelopropyimethox y- S-methyi-pyridine-2-carboz viie acid (8)-]1 -carbamoyl-2-
cvclopropyl-ethyli-amide;

&-Cyclopropyimethory-5-(3-hydrox y-seetidin-] -yl pyridine-? -carbox viic acid ({83
Learhamoyl-3-methyi-butyl-amide;

&-Cyclopropyimethox y-5-(3, 2-difluorc-azetidin- 1 -v)-pyrdine -2 -carbonylic acid
({53 L-varbarooyi-3-methyi-buty-arnide;

SCyclopropyiaming-6-cyclopropylmethor y-pyridine-2-carbonylic ackd ((5)-1-
carbamovi-T-cyclopropyl-ethyl-amide;

SCyclopropyiaming-g-oyelopropyimethor y-pyridine-2-carbox viic acid {(S)-1-
carbamovl-3-methvi-butyl}-amide;

&-Cyclopropylmethony-5-3,3-difluorp-ezetidin- 1-yT-pyridine-2-carboxylic acid
({8 T-cyclopropyvimethyl-2-hydrory-2-methyl-propyli-amide;
(1462988_13:GTX
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&-Cyclogropyvimethox y-S-{tetrah ydro-furan-3-y-pyridine-2-carbox ylic acid ((83-1-
carbarnovi-2-cyclopropyl-ethyl -amide,
6-Cyclopropylmethoxy-5-(3,3-diffuoro-seetidin- I-vi)-pyridine-2-carbox ylic acid 2
hyaroxy-cycichex vl }-amide;

-Ewimmmum b y-3-03,3-difinoro-azetidin- 1 -y j-pyridine- 2-carboxytic acid
{5y-2-vyclopropyl- 1 -{5-mmethyl-{ 1,2 Ajorsadiazel-3- v -ethyll-ammide;

,—»

§~-ﬁ?ﬁiﬂ’£}mpj{§* ~oyclopropyimsthon y-pyridgine-2-carhoxylic acid {((3)-1-
eyclopropyimethyl-Z-hydroxy-2-methyl-propyl-amide;

§-Cyclopropybmethor y-5-(tetrabydro-furan-3-yi-pyridine-2-carbor viic acid (2-
hydroxy-1, 1 -dimethyl-sthy] b-araide;

SCyclopropylb 6 Z-methowy-ethoxy-pyridine-2-carboxylic 2cid ¢85 oy
S-methyl-buryl J-amide;

7. 7-Drimethyl-3,6,7 B-tetrabydro-guinoline-2 ~carbox ylic acid ((R)-2-cyclopropyl-2-
hydsoxy-prapyl}-smide;

7.7-Dimethyl-M- {Ewif}«m%}w“ 1,2 4-oxadizzol-3-vDipropan-2-v1)-5,6,7 8- |
mmigg&:ﬁm@umﬁim@ Z-corboramide;

N-(1-Hydroxy-2-methvipropan-Z-y1)-7,7-dimethyi-5,6,7, 8-tetrabhydroguinoline-2-
crrbonamide;

&Cyclopropyimethory- 503, 3-dfvorp-azetidin- 1-v}-pyridine-J-carboxyvlic scid

{5 2wfﬁfﬂanr@§ywi~mmmi Iegleethyl-amide;

&-Cyclopropyimethory-5-03 J-diflvoro-szeidie- v pyeidine-2-carbagvlic acid
yolopropy 3 yipye

(pyridin-2-yhmethylj-amide;
e-Cyclopropyvimethor y-5-03 3-difluoro-azetidin- 1 -yl -pyridine-2-carboxylic acid (2-

hydrony- 1,1 -dimethyl-ethyl)-amide;

{&-Cyclopropyimethaxy-5-(3,3-difluoro-azetidin. -yl -pyridin 2-901-(8)-2~
hydroz vinsthyl-pyrrolidin- L-yD-methanone;

&-Cyolopropylmethox y-5-C-hrydeon y-ouetan-3- y-pyridine- 2-carbox viic acid (8-
t-carbamoyl-J-methyl-butyl -arnide;
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5-Cyclopropyl-6-(2-methox y-ethoxy)-pyridine-2-carbox vlic acid [1-methyh-1-(5-
methyid 1.2 4ioxadiazol-3-yl-eth vil-armide;

5-Cyclopropyl-6-cyclopropylmethony-pyridine-2-carbox ylic &C;ifi (1, -dimethyl-3-
morpholin-d-yl-propyl-amide;

S5-Cwclopropyl-6-{d-fluore-benzvl-pyridine-2-carbox vlic acid ((8)-1-carbamoyl-3-
methvi-butyl)-amide;

&-Cyvelopropyvimethony-5-3,3-difluore-azeridin- 1yl -pyridine-2-carboxviic acid
[{S)-2-cycloprapyi-1-{Z-methony-sthorymethyl p-ethyl-amide;

5-(3,3-Difluoro-azetidia-1 -y1)-6-(2-methoxy-ethoxy)-pyridine-2-carboxylic acid
{HSh-1 ~mhamwk»3»mmw-‘zm yl-amide

Sw{'jym}m:mw%mnmmﬁ»mﬂwmwlmﬁmxy~pwiﬁém—ﬁ~mﬂm& yiic aoid (2-hydroxy-
Ji-dimethyi-ethyl-amide; ‘

6-Cyciopropyvimethox y-5-(1 -bydrox y-cyclobutyl-pyridine-2-carbox vlic acid [1-
methyi-1-{5-methyi-[ 1.2 4joradiszrol-3-yl-ethyl}-amide;

5-Cyclopropyl-6-(2-methoxy-sthoxylpyridine-2-carbozylic actd ((§)-1-carhamoyl-
2-evciopropyi-ethyl)-amide;

5-[Bis-(2,2,2-gwifluoro-sthyl b armine -6-cyclopropyimethor y-pyridine -2-carbox ylic
acid ({8} 1-carbamoyl-2-cvclopropyl-ethyl-amide;

5»éifiy'"iﬂpmWlw@»cycimgﬁfapfﬁmﬁmm:'%f~m-wéﬂim~2«wm;%:‘vii:;: acid [(8)2-
cyvclopropyl-1-(S-methyl-[ §,2 Alonadiazol- 3-vi)-ethyl]-asmid

"ﬂ

5[ Bis~(2,2,2-rifluoro-ethyl-smino}-6-cyvclopropyimethor y-pyriding-2-carbox viic
agid {L-ethyl-1-methylcabamoyl-propyl}-amids;

5-Cyclopropyl-6-{tetrabydro-furan-2-vimethox vi-pyridipe-Z-carboxyiic geid [1-
methyl-1-{S-methyi- 12 Loxadiazol-3-yl ethyl | -smide;

M- 2-Cyanopropen-2-yi)-S-cyclopropyi-S-<{cyclopropyimethor yipicolinamide;
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{5y 5-Cyclopropyl-t~{cyclopropyimethon vi-N-{3,3-dimethny- 1 -{methylamino}-1-
oxobman-2-vhpicolinamide;

N-(I-Amino-2,3-dimethyl-1-oxobutan-2-y1)-5-cyclopropyl-6-{cyclopropylmethary)
picolinamide;

W~ 1-Aming-2-methyl- 1 -oxobutan-2-y1}- S-cyclopropyl-6-{eyclopropylmethoxy)
pioolinamide;

s-Cyelapropyl-6-{cyclopropylmethox y)-W-( L S-methyl-1,2 4-axadiazol-3-
yhovoiobutylpicolimasmide;

(S¥-H-{2-Amnnp-2-ono- ] -phenyieth vl -S-cyclopropyl-6-(cyciopropyimethor y)
picolinamide;

(R )-N-Q-Amine-2-oxo-1-phenyiethyl} S-cyclopropyi-6-
{eyclopropyimethory)picolinamide;

(R 3-5-Cyolopropyl-6-{eyvelopropyimethor y-N-{ 1 -hydrox y-4-meth viponian-2-
vipicolinamide;

S-Cyclopropyi-6-{cyclopropyimethox yi-19-{ I -{hvdroxymethyDovclopentyl}
picolingrmide;

S-Cyclopropyl-6-(cyclopropyvizethor vi-M-{2-{dwmethyl-1 2 d-onadiarot- 5
ylypropan-2-y ypicolinumids;

S-Bromo-6-(4-fluoro-ghenox vi-pyridine- Z-carhovvlic acid ({51 -carbameyi-3-

meiv-buty -armide;

M=(}-Amino-2 4-dimethyl- 1 -onopentan-2-v1 - S-oyclopropyl-6-
{cydiopropylmethorVipicolinmmids

M-{1-Amino-3, 3-dimethyl- 1 -ozobutan-2-vik S-cyclopropyieG-
{ovciopropyimethoryipicolinamide;
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5-Cyclopropyl-G-cyclopropylmethosv-pyridine-2-carboxvhic ackd {4-carbamoyl-
tetyahvdro-pyran-4-y-armide;

{5 35-Cyclopropyb-o-{cyclopropyimethox y-N-C4-metyl- | - medhyiamino)-1-
oxopenian-2-ylipicolinamide;

(&) 3-Cyelopropyl-6-{cyclopropyimethoxy)-N-(4 4-dimethyl-1 -(meth ylaming)-1-
onopenan-2-ypicolinamide;

5-Cyclopropyl-H-{{8)-3 3-dimethyl- L-{methylamino)- 1 -oxobutan-2-yi -6~
{{tetrabydrofuran-2-yimethox yipicolinamide;

5-Cyclopropyl-N-((S)-d-methyl-1-(methviaming)- | -oxopentan- 2yl -6
{{iemabydroforan-2-yDimethoxyirionlinamide;

5-Cyclopropyl-N-((8)-4.4-dimethyl- I -(methylamine)- 1 -onopentan-2- vl 6~
({temabydroforas-2-yDmetoryipioolinamide:

-

N-{(5)-1-Amino-4-methyl-1-oxopentan-2-yi)-5-cyclopropyl-6-({tewah ydrofuran-2-
yhmethoxypicolinemide;

S5-Cyclopropyl-6-{4-fluore-phenox v)-pyridine-2 ~carbonylic acid ({8)-1-carbamoni-3-
methyl-utyl }-amide;

S-Brogmo-f-(tetrabydro-furss-2-vhmethory)-pyridine- Z-carborylic acid ((8)-2,2-
dimeatieyl- I-mefhvicarbamovi-propyl-amide;

5-Cyotopropyi--{ 1-(G-methyl- 1,2 4-onadiazol-3-yhcyelobutyD-O-{pyridin-2-
vimethoryipicolmamide;

S-Cyclopropyt-N-{ cyclopropyl{5-metbyl-1,2 4-oxadiazol-3-ylimeth v - 6-
{eyciopropyimethoryipicelinaride;

5-Cyclopropyi-G-ocyclopropylmethoxyv-pyridine-2-carbox ylic acid ((R)-1-
_ hydroxymethyi-1,2-dimethyl-propyl-amide;
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S-Cyclopropyi-G-{evclopropylmethoxyl-Ne(d-hydroxy-2-methyibutan-2-
yhpicolinamide;

{8} 5-Cyclopropyl-N-(3 3-dimethyl-1 -mathylamino)-1-oxobotan-2- ¥ )-6-
{(tetratyydro-ZH-pyran-4$-yi imethox yipicolinamide;

{8)-5-Cyclopropyl-M-{4 4-dimethyl- 1 -(methylamino - L -oxopentan-2- vl }-6-
{{tetrahydro-ZH-pyran-4-vl pnethon y)picolinamide;

(-}-5-Cyclopropyl-6-cyclopropykmethor y-pyridine-2-carbox viie acid [evelopropyl-
{Spmsthyi-l 1,2 dloxadizzol- 3=yl methyl l-amide:

{(+-5-Cyciopropyi-G-cyclopropyimethory-pyridine-2 -carbogylic ackd {oyclopropyl-
{5-amethyl-[1 2 £loxadiarol-3-yi-methyl]-amide;

5-Cyclopropyl-N-{2-(5-methyl- 1,2 4-oxadiazol-5-yDipropar- 2-vI-6-( pyridin-2-
yimethory)picolinemide;

{83-N-(1-Amino-4-methyl- 1 -oxopentan-2-yi}-5-cycloprapyl-6-{pyridin-2-
yimethoxyiproolinamide;

(S3-5-Cyclopropy-R-(3,3-dimethyl- 1 -(methylaming)- [ -oxobutan- 2. v -6-(pyridm- -
viznethox ¥ipicolinernids,;

S-Cyelopropyl-N-2-(S-methyl-1,2 d-onadiazol- »ﬁ#ﬂ}pmpmn” -y )6~ (L tetrahrydro-2H-
pyran-4-vi ppethor yipicoinamide;

{$)3-5-Cyclopopyl-M-{4-methyl- I -(methylaming- Loxopanan-2-vi 3-6-((istrahydro-
Zri-pyrap-4-yDrnethoryipicolinamde;

503, 3-Difhuoroszetidin- F-y-MN-((5)-3 3 -dimeth yl-1 -(methrviaming - L -oxobutan-2 -
YO {{tetrab ydrofuran-2-yhimethoryipicolinamide,

2-{6-{Cyclopropyimethony})-5-(3,3-difluorvazetidin- -y picotinamido)-2-
ethyibutanoic acid,
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{S)-6-{Cyclopropyimethoxy)- 5-(3,3-diftuoroazetidin-1-y1}-N~(3,3-dimethvyl- 1-
{methyiaming)- 1-oxobutan-2-y]picolinanwde;

(B)-6-{Cyclopropyimethox y ) 8-(3, 3-dillucroazetidin. 1-v1-N-{4 d-dimethyl-1-
{methylaming- --pxopentan-2-viipicolinamide:

{Sy-Pe(4-Nethvi-1 ~(metylanino)-L-oxopentan- 2-y1)-6-3-(riflopromethyDphenyl)
nicolinamide:;

{(SP-N-(3 ,f%*mmaﬁ@y%w1%@:&&%&%&%&1@}»«-I.«mabumﬁwﬁwyi}»é {3-{rifiuoromethyl}
phenylpicolinamide;

(8 5-Cyclopropyi-6-{cyclopropyimsthony)-M-( 2,2 2-triflooro- 1-{ pyridin-3-
yhethylpicolinamide;

(R} 5-Cyclopropyl-6-{cyclopropylmethox v)-W-(2,2, 2-trifluore-1-{pyridin-3-
yhiethyDpicolinamide,

5-Cyclopropyi-6-{ terabydro-pyran-4-vimsthox vi-pyridine- 2-carbozylic acid
fevciopropyl-(S-methyl-[ 1,2, 4Joxadiazol- 3-y] l-methyll-armde; ‘

2-{{5-[Bis-(2,2,2-trifluoro-ethyl}- amine -G-oyelopropyvimethor y-pyridne-2-
carbonyl }-amingt-2-ethyvi-butyric acid methy] ester;

&-Cyclopropyimethony- 5-(3.3-difluoro-z ‘E:iiﬁiéaw;ﬁ?ﬁ*i}zﬂ‘iﬁmmﬁﬂ"’-"b&i}di@ acid
feyclopropyt-{S<meathyl-[ 12,4 joxadiseel-3-yj-methyl]-amids;

5.-Cyclopropyl-6-cyclopropyimethory-pyridine-2 -carbox viie acid ({832
evclopropyl-1-dimeth vicarbamoyl-ethyll-amide,

S-Cyclopropyl-&-{tatrabvdro-pyran-4-yimathoryd-pyridine-2-carboxviic acid (2,22~
trifioorg- L -pyridin-2-vi-ethyl }-amide;

&-Cyclopropyimethon y-5-(3,3-difluoro-azetidin- 1-yl-pyridine - 2-carbox yiic acid
(2,2,2~riftuoro- L-pyridin-2-vi-ethyl-arnide;
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S-Cyeclopropyb--cyclopropylmethoxy-pyridine-2-carhox yiic acid ({3
m%;j}’iﬁ:"&i‘bm@ﬁ'ﬁhﬁﬁ}giﬁmﬁh*5@}«»&%%1@&;

5-Cyclopropyi-f-cyclopropyimethony-pyridine-2 -carbor viic acid {{+)-
dimethylearbamoyl-phenyl-methyl l-amide:

S5-Cyclopropyl-6-cyclopropyimathor v-pyridine-2-carhox viie acid (-3
dimethrvlcarbarpoyt-phenyl-methyvil-amide;

8-Cyclopropyimethox y-5-trifluoromethyi-pyridine-2-carboxylic acid ((8)-3.3-
dimethyl- I-methvicarbameyl-butyl -amide; |

&-Cyclopropyimethony-S-triflsorometyl-pyridine-2-carboxylic acid [evolopropyl-
{5-methyl-[1,2 4loxadiazol-3-vl)-methvil-amide;

&-(Terahydro-pyratn-4-yimethory)-S-trifluoromethyl-pyridine-2-cacborylic acid
((5)-3,3-dimeathvl-1-methylcarbamoyl-butyl -amide;

5-Cyclopropyi-S-cyclopropyimethox v-pyridine-2 -carboxylic acid ({3)-1-
methyicarbamovi-3-methyl-butyl }-amide;

{[5-Cyclopropyi-6-{tewabydro-furan-2-yimethory)-pyridine- 2-carbor vl T-amino |-
z—amyi—%:mtym acid methy!] ester;

&Cyclopropyimethony-5-(H-ona- 1 -aze-spire] 3.3 Thepts Lyl }-pyridine-2-carbon ylic
aoid {({5)-3, 3-dimathyl- I-methyvicarbamoyi-batyl -amide;

o-Cyclopropyimethory- '{m:ﬁ; - }-aze-spirel 3.3 hept- L -y-pyridine-Z-carbax ylic
acid [ 1-methvi-1-5-methyl-11,2 4 Jozadiazol-3-yD-cthyll-aride;

6-Cyclopropylmethory- 5-(6-oxe- | -aze-spivo[ 3. 3Thept- L-yD-pynidine- Z-carbox yiic
azid [eyclopropyl-(C-methyl-{1,2,.4]oxadiazol-3-y1 methyl }-amide;

o-Cyciopropyimethony-5-(3 3-diftuom-azetidin- 1-vl}-pyridine- 2-carbonylic acid
({B)-2,2, Z-trifluoro-1 -pyridin-3-vi-othyl )-amide;

2-Bthyl-2-1 [6-{temahydro-pyran-4-yimethox vi-S-triffuoromethyh-pyridine- 2-
carbonylj-amine H-butyric acid methyl ester: '
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{83 2-[(5-Cyclopropyl-G-cyclopropybmethoxy-pyridine-2-carbonyl l-aming}-3,3-
dimethyi-butyric scid methyl ester,

S-Cyciopropyi-6-cyclopropylmethor y-pyridine-2-carboxylic acid ((53-2.2,2-
wrifhuoro- | -pyridie-2-vi-ethylamide;

S-Cyclopropyl-G-eyclopropylmethox y-pyridine-2 -cesbonylic acid {{-) 1-(S-mathyb-
[1,2 4jonadiapal-2-vi-athyl-amide;

S ychopropyi-6-cyclopropyimethoxy-pyridine- 2-carbox vlic acid [{4)-3-methyd-1-

o

(5-methyi-[1,2 Aonadiezol- 3~y by -amide;

5-Cyclopropyl-&-cydopropylmethony-pyridine-2-carbion ylic acid [(--3-methyh 1(5-
methyl-[ 1.2 4]oxadiswral-3-yI-buryl |-ammide;

3-Cyclopropy-G-cyclopropyvimethoxy-pyridine-2-carborylic acid [(+)-1 -{3-methyl-
[1,2 4loxadiazol3-yl-propyl -amide;

5-Cyclopropyl-G-cyclopropyimethony-pyridine-2 -carbos ylic asid [(~)-1-{5-methyl
1,2 dloradinrol-3-U-propyll-amids;

- SCyclopropyi-G-oyclopropylmethon y-pyridine-2-carbor ylic ackd ((--cyano-methyt-
etk -armide;

S-Cyclopropsyi-6-cyciopropyimethozv-pyridine- 2 -carbox ylic acid {{-)-1-cvanp. 5.
methyi-boryl -amids;

S-Cyclopropyi-G-oyciopropyimethony-pyridine-2-carboz ylic acid ((+)-cyano-
cyclopropyi-methyl-amide;

2-16-Cyclopropylmethoxy-S-wriffucrometol-pyridine-2-carboryl bamino - 2-athyl-
aryrie ackl methvl ester;

S-Cyclopropyl-6-{tetrattydro-furan-2 - yimethon y -pyridine-2-carbox viie acid {1-
atteyl- L -methvicabamoyl-gropyl - mude;

21 S-Cyelopropyi-b-cyciopropyimethox v-pyridine-2-carbonyl b-aming }- 2-athyl-
butyric acid methyl ester;

24 6-Cyclopropyimethony-S-oiflsoromethyb pyridine-Lcarbonyl-amino -2 -ethyl-
Blityric scid;

(1462933_1):GTX



- 350 -

& Tetralwdro-pyran-4-yimethozy}-S-riflvoromsthyl-pyridine- 2-carboxyiic acid (1-
ethyi-1-methylcarbamoyi-propyl-amide;

2-Ethyyl-2-{[6-(tetrab vdro-furan-Z-yimethesy)-5-oiftuorometbyi-pyridine-2 -
carbonyii-amine}-butyric scid ethiyl ester;

&-Cyclopropybmethioey-5-(3,3-difluoro-azetidin- I-vi}-pyridine-Z-carbox vlic acid
(gimethylearbamoyi-phenyb-methyl-amide;

&-Cyclopropvimethon - 5-(3,3-diflooro-szstidin. 1 -yl -pyridive-2-carbox vlic acid
{Sy-2-cyclopropyl- 1 -dimethryicarbamoyi-sthy! -amide;

™

L4 E-Cyclopropyl-G-oyslopropyimethoxy-pyridine-2-casbonyl -amino - 2ethyi-
butyric acid sthyl eser;

{53 %-Cyclopropyl-2-[(5-cvclopropyl-f-cyclopropyimethor y-pyridine - Z-casbonyl -
ampinol-propionc aoid methyl ester;

&-Cyclopropyimethor v-3-trifluoromethyl-pyridine-2-carbox viie acid {I-sthyl-1-
methylcarbamoyb-propyl-amide;

&-(Tetrabydro-pyran-4-yimethon yi-S-mifluoromethyl-pyridine- 2 -carbor viie acid {1-
dimethyicarbamoyi-L-cthyl-propyl-amide;

2-{e-Cyclopropyimetioxy- 5-[f-oxe~F-aza-5pirol 3 SThept-1-v-pyridine-2 -

carbonyli-aming}-2-adyvi-butyric acid ethyl ester;
&-(Tetrabydro-furan-Z-yvimethony - S-rifluoromethyl-peridine - 2-carbonylic ackd (13-
dimethyloarbamoyi- Lethyl-propyl-armde;

2-1(5-Bromo-6-cyclopropylmethory-pyridine-2-carbony] arinoe]- 2 -ethyl-butyric
amid ethyl earee

-1 6-Cyclopropyimethony-5-03, 3-diflnoro-azetidin- L -vlp-pyridine 2 ~carbonyl)-

Pl

amine }-Z-ethyi-botyric acid sthyl sster;

2 [ B-Cyclopropyimethon v 5-03 2-difleoro- droxo~gzetdin I-y-pyriding-2-

carbonyl}-aming p-Z-ethy-buryric acid methyl ester

(Ey-2-{{5-Cyclopropyl-G-cyciopropyimetior v-pyridine-2-corbonyl-aminoj-4-
methyl-pentanoic acid methyl ester;
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&-Cyclopropyimethoxy-5-(3, 3-diffucro-azetidin- 1 -y -pyridine - 2-carboxylic acid (-
evano-3-methyl-butyl -amide;

t-Cyclopropyimethoxy-5-(3 S-diffoore-azetidin- 1-vh-pyridine-2-carpoxyviic acid [3-
methyl-1-5-methyl- 1,2 dloxadizzol-3-vl bl -amide:

§-Cyclopropyimethor y-3-(3,3-diflwore-azetdin 1 -yl -pyridine -2 -carboxylic aci
trydronymethyi-1.3-Bmethyl-vut vl b-amide;

(I-

@‘.\

5-Cyelopropyi-b-cyclopropylmethoy y-pyridine-2-carboxvlic acid [ I-(azetidine- 1 -
carbomyl)- L-sthyl-peopyl -amide;

5-Cyclopropyl-f-cyclopropylmethony-pyridine-2-carbox viic acid {1-sthyl- 1-(2-
methony-eiyicabamond -propyll-amide;

S-Cyclopropyl-G-cyclopropyimethory-pyridine-2-carhonylic aeid [T-ethyle -{ethyl-
methyl-carbamoyl-propyi]-snide;

E-{4-Frooro-henzyl-pyridine-2-carborylic acit ({8)-1-carbamuoyl-3-methyl-buryl-
e

- 6-{4-Fraore-benzyl-pyridine-I-carbor yiic acid ﬁm} L2, 2-wifluoro-}-pyridin-2-yi-
ethyl-aride;

S5-Cyclopropyl-f-cyclopropyimethor y-pyndine-2-carboxylic acid (S
rpdroz ymethyl-1,2-direthyi-propyh-amide;

5-Bromno-G-(3-methyl-oxetan-3-yvimethox vl pyridime-2 -carboxvBe soid {1 -metbyl- 1~
thiazol-2-vi-athyl-amide;

5-Bromo-b-(S-methyl-ontan- 3-vimethony-pyridine- 2 -carbor yie acid (3-thiseo-2-
yi-osetan- 3-yl)-mmide; \

5-Brome-6-{1,2 I-rifluoro-ethoxy -pyridine-2-carbor viic acid 3-thiazol 2-y)
greran-3-v-amide;

Brome-0-G-methyl-oretan-3-yvimethox v-pyridine-Z-carbox yie ackd (2,2,2-

o

riftuoro- L-pyridin-2-yi-ethyt-amide;

SCyclopropyl-S-oyclopropyimethory-pyridine- L-carboxylic acid 2
{evclopropylmethyl-carbamoyl)-Lathyl-propyll-amide;
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5-Cyclopropyi-6-cyciopropylinethox v-pynidine-2-carboxylic acid (L-methyi-1-
pyridin-2-yl-ethl)-amide;

G-{4-Fluore-benzyl)-pyridine-2-carboxylic acid ((S)-3,5-dimethyl-1-
methylearbamoyi-butyl-amide;,

SCylopropyl-G-oyclopropylmethony-pyridine-2 ~carboxylic acid {103, 3-diflucro-
azetiding- L-carbonyl- D-eth yi-propyl-amide:;

53, 3-Diffooro-azetidin- |-yl -6-{2.2,2wriflooro-ethoax v)-pyridine- 2 -carboxylic scid
¢ banathyl-] -tdazed-2-vl-atnd -amids;

G- Cyclopropyimethoxy-S-pyorobidin. Lyl-pyridine-2-carbonyl)-aming)-2-ethyl-
buryric acid ethryl estar;

methyl-S-oxo~pyrrolidin-3-yl-amnide;

§{xmm};"‘mpmp}ﬂmamsﬂy»i‘i-pmhdm» -y pyridine-2-carboayl -aming - 2-eth vi-
butyric acid;

&-Cyeloprapyimethox v-5-(3,3-difluoro-azstidin- 1-yi-pyridine-2-carboxylic acid
{1, 1-dioxo-sstrabydro- 11 thiophen-2-yi)-amide; ‘

&-Cyclopropyimethon y-5-(3,3-difluoro-geetidin- 1-yU-pyridine-Z-carboxviic anid 47
(1, 1-dioxo-tetrahyero- L thiophen-3-yh-bydrazide,

S-Cwyclopropyl-é-cyclopropyimethony-pyridine-Z-carbonylic acid 11 -methyl-1-{4-
methyl-thizrol-2-yl-ethyil-amids;

305 5-Diflsore-azetdin- 1 -yD-6-(3-methyl-ozetan-3-yimethonyi-pyridine-Z-
carbonylic acid (J-methyl-L-thiszol-2-yl-ethyl-amide,

SCyclopropyi-O-cyclopropyimeiiony-pyridine-2-carboxylic acid [} -{S-amino-
1.2 AJoradinzad-3-yli- -methyl-ethyl b-amide;

&(2,2.3 3 5-Penmllvoro-propor y)-pyridine-2-carborviic soid (l-atlyyl-1-
methyicarbamoyi-propyl l-amide;

S-Cyclopropyl-6-(2,2,3,3,3-pentafluero-propoxy)-pyridine-Z-carbox viic acid (1-
@&hyl«'%ﬁtﬁyiwmm@ t-propylj-amide;
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1

5-Cyclopropyh-6-(2,2,3,3 3-pemafiuoro-proponyi-pyridine - 2-carbox viie acid {5)-
3, 3-dimethyi-{~methylesrbamoyl-buryd y-armide;

5-Cyclopropyl-6-(2,2,3,%, 3-pentafivoro-propox y-pyridine-2-carbox ylic acid [($)-2-
cyclopropyi-1-(G-methyi-[ 1,2 dloxadianol-3-y{ethyl-amide;

5-Cyclopropyl-6-(2, 2,2 -ifleoro-ethory-pyridine-2-carboryiic acid ((S)-carbamoyl-
phenyh-metuy] amide;

S yelopropyi-6-(2,2,2-wifluoro-ethox v)-pryridine-T-carboxyviic goid (2,2, 2-riflnoro-
-pyridine2-yi-ethod - amide;

S-Cyclopropyl-6-(2, 2,2 -mifluore-ethonyd-pynding-2-carborylic and ({S)-1-
myvceorymmethyl-3-mathypl-batyl-amide;

5-Cyclopropyl-6-{ 2,2, 2-wiflunrc-ethoxybpyridine-2-carboxyhic scid (3-thiazol-2-vi-
oxetan-3-y-amide;

S-Cyclopropyl-6-(2,2 2-wrifluore-ethoxrybpyridine-J-carbovliic acid (1-methyl-1-
thiasoh-Z-vi-othyl-amide;

S5-Cychopropyl-6-(2,2,2-wifhuor o-athoxy-pyridine-2-carborylic acid (2,2-dimethyl-
-thiazol-2-yh-propyl-anmds;

- Cyclopropyimetogy- 53, 3-diflucro-aetidas- T-ylpyridine-2-carbonyhic aoid [1-
{3, 3-difluoro-azericine- L -carbomyl- Lethvb-propyll-amide;

G (i Flnoro-benzy! bpyridine-Z-carboz vlic sold N1, 1 ~diowo-tewshvdro- AR
thiopdhen-3-y-bredranice:
5-Cyclopropyl-&-cyclopropyimethor vpymidine- 2-carbagviic soig 71-G-amino-

5

[1.2 4joxadigzed-S-yi-1-methyl-ethvll-amide;

&-Cyclopropylmethon y- 5-03,3-difiuore-azetdin- 1-yDpyridine-2-carbor yiic acid
[{&)= 13, 3-diflnoro-aretiding. | carbonyl)-2,2-dimeathyd -propyl |- amide;

6-Cyclopropybmethor y- 5-(3, 3-difluoro-azetidin- 1-yl-pyridine-Z-carbox ylic asid
{53103 3-difluoro-szetding- l-carbonyl - 3-methyi-buryl bamibde;

2-[(6-Cyclopropylmethoxy-S-aifiucramethyl-pyridine- L-cabonyb-aming-2-ethyl-
barryric acid ethiv! ester;
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S-LCyclopropyl-6-{(R)-3-hydrox - I -triflucrometiod -propoxy)-pyridine-2-carboxylic
aeid (1-ethyl-1-methylcarbamoyl-propyl -amide;

3-Cyclopropyl-6-((R )}-4,4 4-wifinore-3-hydrory-butox v pyridine-2-carboxylic sckd
{1 -ethyll-tasthyicarbamoyl-propyl-armide;

S-Cyclopropylmethory-5-(3,3-diffuoro-azetidin-1-y)-pyrdine-Z-carboxyiic xeid (3-
mwesthyl- T-pyridin-2-yi-batyd }-ammide;

&-Cyclopropyimethor v S-trifluoromethyl-pyridine-2-carborylic acid [ 13,3~
diflugro-geatidine- -casbonyl- L -athvl-propyl-amide;

B-f{4-Flugto-phenyihydrox v-mathyll-pyridine-Z-carbowyiic soid ({81 -carbanoy-
3emnethyl-biey-amids;

E-ji4-Flooro-phenyl-hydonymetoll-pyridine-2-carborylic seid [{5x3-m etyll-
(S-methyl-[ L2 Aloxadiazol-3-90-butyl}-amide;

5-Cyclopropyl-6-{(83-3-hydrowy I-prifluorsmethyl-propory)-pryridine-2-carbox viic
ecid {1-athyl--methyicarbamovi-propyl)-amide;

SoCyelopropyl-6-((S -4 .4 A-trifivoro-3-hydrovy-butor yoyidine. 2-carbox ylic acid
{I~ethykl-raethylcarbamoyl-propy! -aomids,

G-Cyclopropyvimethox y-5-C3 3-diflnoro-azetidin- 1yl pyridine-2-carboxyiic acid (3-
methyi-1-pyridasin - yl-buryl)-aside;

6-Cyclopropylmethory-5-(3-oxt-azetidin- 1-y)-pyriding-2-carboxylic acid {1
methyl- 1-(5-mathyl-{ 1,2 dlonadiazol-3-y ot }amide,

S-Cyclopropyi-G-oyclopropyimethory-pyridine-2-carborvlic acid *{«;nh
evclopropyl-§-{S-mettnd-] 1,2, 4Jonadiazol-3-yl-athyl }-amide;

S-Cycloprapyl-G-cyclopropylmethox y-pyridine-2-carbaxylic acid [(~)-1-cvelopropyi-
1-{S-methi-{ 1,2 Alomadiazol-3-vil-ethyl}-amide;

6-Cwedonropyimethoxy-5-05  3-diftuors-azetidise -y -pyridine- 2-carboryiic acid (5-
mmethyk-1-pyridin-3-yl-butyl-amide;

3-Cyclopropyi-6-(d-fuoro-beneyl - pyridine-2-carbox yiic acid {{S)-1-carbamoyi-2-
eychopropyt-ethyl-amide;

(1462833_1):31X



- 385 -

SCyclopropsl-t-{4-fuoro-bemeyl-pyridine-2-carboxylic acld ({8 2-oyciopropyi-1-
(Sernetiryi-| 1,24 0nadiazel-3-vl-ethyl}-amide;

S-Cyclapropyl-G-oyclopropylmethor y-pyridine-2-carboxylic acid [{5)-carbamoyi-{4-
Auoro-phenyh-rnethyl j-amide;

3-Crciopropyl-b-cyclopropyimethor yv-pyridine-Z-carboxylic soid [{5-carbamoyi-(4-

chioro-phenyl-methyl }-amide;

&-{2-Bhothyl-propane- § -sulfonyl-pyridine-2 -carbozviio acid (%1 -carbampyt-3-
msthyl-turvir-amide;

t-Isubutyisutianyl-pyridine-2 -carbowyiic ackd {5 -carbamoyl-3-methyl-bury[}-
FieaniinioN

S-Cyclopropyl-6-{4-fluoro-benryl }-pyridine-Z-carborviie acid ({8)-2,2,2-trifluoro-1-
pyridin-2-yi-ethyl-amide;

4[5 yclopropyl-f-{d-fluore-ernryl-pyridine- 2-carhonyl-aming |- Zrethyl-bucyric
ackd;

6-Cyeloprapyimethoxy-5-(3-oxo-pyrrolidin-1-yl-pyridine-2-carbox vlic achd [1-
methyl-1-(Smethyi-[ 1,2 Aloxediseod-3- W oty -amide,

&-{2-Mlethyl-propane- 1 -sulfonyl Fpyridine-2-carbonybio acid [{8)-3-methyl-1-{5-
sethyl-{ 1,2, Sonadinzot 3-yDebutyd l-amide;

(8321 [ 5 Cyolopropyl-6-(4-fluoro-benzylp-pyridine-2 -carbonyi - aming | -4-meth vl
pentanoic seid;

PR :vfumpmpvi~u»«f:ﬂt:‘am?éwp‘vmr-@yim&m@ ry-pyridine- 2 -carhared - amie -

SCyekoprapyi-beoyvelppropylmethon vepyridine-2-carboy whic acid [ $-methyl-1-{4-
methyd-Seomo-4 S-dibydro- 12 djoxadizzol- 3oy -ethyli-nmmide:

o-Cyclopropylrethoxy-3-3, 3-difluoro-azeuidiv. byl-pyridine- Zocarbox yviic agid (3~
methyb-Lpyrimidin.2wi-butyl-ammide;

&-Cyclopropyimetiony-3-{3, 3-difluoro-arendin- -yl - pyridipe- Z-sarbor vl acid [1-
cvclopropyl-1-(S-methvl-[ 3,2 4joxadiazol-3-vl-ethyl l-armide;

(1462938_1):GTX
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&-Cyclopropyimethox y-5-3, 2-diflooro-azetidio- 1 -yl -pyridine- Z-carbor viic acid [2-

eyciopropyi-l-methyi-1-(S-methyvi-{ 1.2 4loxadiazcl-3-y1j-ethy! J-amide;

6-Cyclopropylmethony-5-(3,3-difluoro-seeridio- 1 -y pynidine-2-carbowvlic acid
{15 L-carbamoyl-3nethndenifanvl-propyl - amide;

&-Cyclopropylimathony-S-pymolidm- Lylbpmidine-Z-carbos vite acid { (83 3-mathyl-

5

-

7-

Py

-nitre-benzol 1,2, Slosadiszol-4 vismino }-methyl byl b-amide;

&-Cyclopropybmethon v 5-(3,3-difluoro-pretidie- -yl -pyridine- Z-carbozviic acid
({531 ~carbamoyl-Smethepesaifonyl-propyli-armide;

S

SCyetopropyl-G-isobutytsulfanyi-pyridine-Z-carbonyiic ackd ({831 -carbamoyi-3-
msthyl-batryl-amide;

E-{4-Fluore-3-erifuoromethyb-phenyl}-pyridine-2-carbomylic acid [(§)-2-
eyclopmpyl- L-{5-methyl-[ L2 Soxadiaze-3-yT-athy] - mmide;

s-Cyclopropyl-6-cyclopropylmethox y-pyridine-2-carboxyiic acid (3-
methangsulfonyt-], -dimethyl-propyl-amide;

5-Cyclopropyl-t-cyelopropylmethon y-pyridine-Z-carboxvie actd [ T-methyl- 105
ﬂmyz-m&mm«y& ethyll-amide;

S-Cvolopropyl-6-(2-methyl-propane- D -sulfonyl pyridine-2-carborviic sl ((S)-1-
carbrarnoyi-3-methyl-buryl b-aroide;

w

S yelopropyi-6-(2 -methyi-propane- -sulfopyl-pyridine-Z-carbox viic acid [{5-2-

C

cysbopropyt- L Semethyl-l 1.2 A oeadiazol-3-vl ety l-amide;

t-Cyclomopyhpethory-5-03 2-diffuoro-arendin- | -yl-gyridine-2-carborviic acid |
methe L{5-methyi-thizzol-Tey ety amide,

o ay e g o o,

E-Cyclopropylmetony-5-03,3-difluoro-arstidin- L -y -pyridine - Z-carbogsylic acid
(R 33-methyl- T -pyridazin-3-yi-butyllamide;

) Y

& Cyelopropyimetios y-5-(3,3- diflonro- aeatidin. Lyl -pyridine - 2-carbocvhic soid
(5 - Semethryl- Lpyridazin- 3- vi-babyl-amads;
A )-S-metinyl-1-p3 yi-butyl)-amid

5Cyshopropyl-G-eyclopropylmethoxy-pyridine-2-carboa v acid [ 1-athvl-1<(2-
hydrogy-stirvlcarbamovl-propyll-amide;

(1462833 _1»:GTX
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S-Cyrlopropyl-G-oyclopropyimethor y-pyriding-2-carbos yHc acid [{(+3-2-
oyelopropyl-Lmethyle 1 -{S-methyl-{ 12 Soradizeol-3-yl b ethyll-amide;

S-Cweclopropyl-6-cyclopropyimethory-pyridine-2-carboxyiic actd [{-»2-cvolopropyl-
L-methyl 1-0S-methyl-] 1,2, 4joradianol-5-yh-ethyl-amide:

&-Cyclopropylmethior y-5-(3,3-difivoro-azetidin- |-yl-pyridine-2-carbon vz acid
tert-butylamide:

2o { [S-Cyclopropyl 6o 2omethyl-propane- L-sulfonylpyridine-Z-sarbony! J-aming 1 2-
sthyl-butyric acid ethy! sster;

Sayeippropyl-Ge{2methyl-propane- sl foryl-pyridine- Z-carboxyiie aeld ((8)-3,3-

&

dimethyi- L-nsthyicarbamovi-buty-amide;

S-Cyclopropyl-G-cyvclomopylmetony-pyndme-2-cacborylic acid {(8)-2-axo-
tetrabiydro-furare-S-yl-anide;

N-S-Cyclopropyi--oyciopropyimethon y-pyridine-2-carbonyl -
oxclopropyirethyi-bydrazmecarbonyiic acid fers-buryl sster;

3-Cyclopropyl-B-{2-methyl-propane-1 -sulfonyi - pyridine- 2 -carbox vie scid {{(8)-2.2-
dimneenyl- L-methvicarbrmoyi-propel amide;

S5-Cyelopropyi-6-{2anethyl-propane-  -sulfonyll-pyridine-2-casbonylic anid (5)-
2,2 -trifinore-1 -pyridin- 3-yi-ethyl-amade,

(S 2-{(5-Cyclopropyi-6-cyclopropyimethoxy-pyridine-2-carbonyl-amino]-4-
methyl-peptancic acid ter-butyl sater

S 2yciopropyl-6-{Z-methyl-propene- -sulfonyl-poridine- 2-carborylic acid {1-athyl-
1-methylcarbamovhpropylamide;

S-Cyclopropyl-f-cyclopropyimethorv-pyridine-2-carbor ylic amid wri-butylamide;

ACyclopropyl-H-{etratydro-furan-2 - vimethor vi- paridine-Z-carbosylic avid ws-
butyiarmide,

&-Cychopropvimethon y-5-03 5difhioro-azetidin- byl pyridine-2-catboryhic acid (3-
methyl-oretan- 5-vl-amide;

5-Cyctopropyl-t-cyciopropyimethos y-pyadine-2-carbox vhie seid (2-oxo-
1 Foxazinan-3-l-amide;

{(1462833_13:GTX
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5.-Cyclopropyl-6-(2,2,2-trifluoro-L-metbyl-sthony)-pyridine-2-carbonylic acid {{8)-
L-carbarnovi-3-meth vi-butyl-amide;

S-Cryclopropyi-6-(2,2, 2-mfluore- T -methyl-ethunyi-pyridine- 2-carbor gl acid [1-

a

izthyi- - S-methyi-[ 1,2 dloxadiszol-3-vi-ethyl -amide;

S-Cyclopropyl-Geg m:mwf;@g@rimﬁﬂ%x%pygiﬁﬁa%ﬁwmmﬁzﬁéﬁ s ((+hcmbamoyl
exclopropyi-methyl-amide

S-Cyclopropyl-H-cyclopropylmethoyy-pyridine-2-carborylic soid ((O-carbamovl-
erirckon mpw#amﬁﬁv ¢l i,

E&-Cydopropyimeton y- 5-(3,3-diftnoro-azetidin- 1 ~vioyridine-Z-carbox vlic acid
{4 r-carbamovi-ovciopropyl-methyU-amide;

&-Cyoinpropylmethor y-5-(3 3-difbuoro-avetidin. 1 -yl -pyridine-2-carboxvlic acid ({-
carbampyl-cyslopropyi-methyl-amide;

&-Cyclopropyimethox v 5-(3, 3-diftupro-azetidin. }-yI w«;ﬂmdmm ~carboxylic acid (3-
rrifiuorometiyi-cyciopropyl -amide;

{+3-3-Cyclopropyl-G-oyclopropyimethon y-pyridine-2 -carbom viic amd (82~

&

eyclopropyi- b-{3-hydrasy-pyrrolidin Dovlcabamoy]-edoll-amide,
{--5-Cyclopropyl-G-cvelopropyimeathor v-pyridine -2 -carbox vlic scid [{S32-
eyclopropyle L 3-ydror y-prrrolidin- L -yicarbamoy! setbvl-amide;

(43 3-Cyclopropyl-G-cyclopropyimethox y-pysidine- T-carbonylic avid 3R}

"

evctopranyk-(Chmethyi-l L2 Aloxadierol-3-yibmetdyll-amide;

rd

{43 5-CUynlopropyl-6-(2-mpsthyl-propane- L-sulfonyl-pyridive-2-carboxylic aeid [1-
eyeiopropyi- - Smethyi-{ 12 #oxadipzol-3-wl-othyll-amide; and

o

{+¥-5-Cyeclopropvi-6-{Z-methyhoropane- b-sulfony-pyridipe-2 - carborvlic soid 3

%

eyctopropyis 1 -(Somebyl-l L2 Sloxadinzol-S-yh-othyl armide.
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2. A process for the preparation of a compound according to claim 1 comprising the
reaction of a compound of formula (A)

0

in the presence of NHRR®, an amide bond forming coupling agent and a base, wherein R’
F plng ag

to R* are defined as in claim 1.
3. A compound according fo claim 1 for use as therapeutically active substance.

4, A pharmaceutical composition comprising a compound in accordance with claim 1 and a

therapeutically inert carrier.

5. Theuse of a compound according to claim 1 for the preparation of a medicament for the
treatment or prophylaxis of pain, atherosclerosis, regulation of bone mass, inflammation,
ischemia, reperfusion injury, systemic fibrosis, liver fibrosis, lung fibrosis, kidney fibrosis,
chronic allograft nephropathy, congestive heart failure, myocardial infarction, systemic
sclerosis, glomerﬁlonephmpathy, thermal injury, burning, hypertrophic scars, keloids,
gingivitis pyrexia, liver cirrbosis or tumors.

6. A compound according to claim 1 for use in the treatment or prophylaxis of pain,
atherosclerosis, regulation of bone mass, inflammation, ischemia, reperfusion injury,
systemic fibrosis, liver fibrosis, lung fibrosis, kidney fibrosis, chronic allograft
nephropathy, congestive heart failure, myocardial infarction, systemic sclerosis,
glomerulonephropathy, thermal injury, burning, hypertrophic scars, keloids, gingivitis

pyrexia, liver cirrhosis or tumors.
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