WO 2011/ 009845PCT/ EP2010/ 060452 Pyri done d ucoki nase Activators The
invention is directed to conmpounds of the formula (1): RR o HNNI R1,,c)0
and sal t swoherigobs4sphar maceuti cal conpositions contai ni RgTIEPRONOARESE O

met hods of treating di seases and di sorders. The conpounds and conpositions
di scl osed herein are glucokinase 5 actilvators useful for the treatnent of
net abol i ¢ di seases and di sorders, preferably diabetes nellitus, nore

preferably type Il diabetes nellitus. G ucoki nase (GK) is one of four
hexoki nases that are found in mammals (Col owick, S.P., in The Enzynes, Vol.
9 (P. Boyer, ed.) Academ c Press, New York, NY, pages 1-48, 1973). The
hexoki nases catal yze the first step in the nmet abol i sm of gl ucose, i.e., the
conversion of glucose 10 to cOS IA‘ ucoki nase has a limted
cel lular distribution, beinéngwﬁﬁ ?? %?VPH"Eancreatlc | 3-cell's and

i ver parenchymal cells. In addition, GK |s a rate-controlling enzyne for
gl ucose netabolismin these two cell types that are known to play critical
rol es i n witkenkatyn ¢l ditose th osmpsinds bsthe@inaka (1): S. R, Kelly, K L., and
Ruderman, N.B. in Joslin's Diabetes (C.R Khan and GC. Wer, eds.), Lea
and Febi ger, Philadel phia, PA pages 9&(2115, 1994). The 15 concentration of
gl ucose at which K denonstrateg) hal f<maxi mal activity is approximtely 8
mM The ot her three hexoki nases|lare saturldted with glucose at nuch | ower
concentrations (<1 nmM. Theref R Ngl ucose through the &K

pat hway rises as the concentr tioﬁqof uco%e i N+tR’ bl 0od i ncreases from
fasting (5 MV to postpRéQdi -150Mv) s followng a

car bohydr at e-contai ning ne® (Printz, R G, Nhgnuson,IZ:A and G anner,
D.K. in 20 Ann. Rev. Nutrition Vol. 13 (R E d son Bi er, and D.B.

McCorm ck, eds.), nual Revjew, |nc Pal o. Al 463- 496, 1993).
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years, nsgeni ¢ mat s hav t U663 hdeed
play a m¢llltusc1abrermb@rablfb"&bmgﬂedla@?éesmdytugl ucose homeost asis. Aninals that do
not express GK die within days of birth with severe di abetes while aninals

over expr essi (ﬁ‘lﬂcéﬁﬁla{!;@‘(GKg @6&%%?09{' M&BRMadR Rh ARCR uh ErHR8mnfis (d‘d‘iﬂvbﬁl& eS“P B.,

an, A et al 1995; Ferrie, T., Ru, E. F.
Zy EAREAe fnzymes, VoJ 9(P. Boyer ed)Acadermc Press, New York, NY pages 1 1?8 1973) The

hexokinases catalyze the first step in the metabolism of glucose, i.¢., the conversion of glucose

10 to glucose-6-phosphate. Glucokinase has a limited cellular distribution, being found principally
in pancreatic -cells and liver parenchymal cells. In addition, GK is a rate-controlling enzyme
for glucose metabolism in these two cell types that are known to play critical roles in whole-
body glucose homeostasis (Chipkin, S.R., Kelly, K.L., and Ruderman, N.B. in Joslin’s Diabetes
(C.R. Khan and G.C. Wier, eds.), Lea and Febiger, Philadelphia, PA, pages 97-115, 1994). The

15 concentration of glucose at which GK demonstrates half-maximal activity is approximately 8
mM. The other three hexokinases are saturated with glucose at much lower concentrations (<1
mM). Therefore, the flux of glucose through the GK pathway rises as the concentration of
glucose in the blood increases from fasting (5 mM) to postprandial (=10-15 mM) levels
following a carbohydrate-containing meal (Printz, R.G., Magnuson, M.A., and Granner, D.K. in

20  Ann. Rev. Nutrition Vol. 13 (R.E. Olson, D.M. Bier, and D.B. McCormick, eds.), Annual
Review, Inc., Palo Alto, CA, pages 463-496, 1993). These findings contributed over a decade
ago to the hypothesis that GK functions as a glucose sensor in 3-cells and hepatocytes
(Meglasson, M.D. and Matschinsky, F.M. Amer. J. Physiol. 246, E1-E13, 1984). In recent years,
studies in transgenic animals have confirmed that GK does indeed play a critical role in whole-

25 body glucose homeostasis. Animals that do not express GK die within days of birth with severe
diabetes while animals overexpressing GK have improved glucose tolerance (Grupe, A.,
Hultgren, B., Ryan, A. et al., Cell 83, 69-78, 1995; Ferrie, T., Riu, E., Bosch, F. et al., FASEB J.,



WO 2011/ 009845PCT/ EP2010/ 060452 -2- 10, 1213-1218, 1996). An increase in

gl ucose exposure is coupled through &K in |I3-cells to increased insulin
secr et i orweandi/mgispat ocytes to i ncreased gl ycogen depo®CriErroiand4per haps
decreased gl ucose production. The finding that type Il maturity-onset

di abetes of the young (MODY-2) is cause€d by loss 5 of function nutations in
the GK gene suggests that &K al so functions as a gl ucose sensor in humans

(Li ang,{aY1s v Py g a I.OC 167 . 1995) .
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pati entf fhal] SXRLEsRIAHBH ant form of GK with increased enzymatic
activity. These patients exhibit a fasting hypoglycem a associated with an

10 i nappropri |y el evated | evel of plasma_insulin ( , B., Kesavan,
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sensitivity of the GK sensor system will still be useful in the treatment of the hyperglycemia
characteristic of all type II diabetes. Glucokinase activators will increase the flux of glucose
15 metabolism in B-cells and hepatocytes, which will be coupled to increased insulin secretion.

Such agents would be useful for treating type 11 diabetes.

In an embodiment of the present invention, provided is a compound of formula (T):

O R
N
1 N « \EN;N_R3
R\O = O —=
@,

20 R'is aryl, said aryl being unsubstituted or mono-, bi- or tri-substituted independently with

wherein

halogen, phenyl, lower alkyl, lower halogenalkyl, lower alkoxy or lower halogenalkoxy,

or

heteroaryl, said heteroaryl being unsubstituted or substituted with halogen or lower
alkyl, or

25 R’is selected from the group consisting of lower alkyl, lower halogenalkyl, and cycloalkyl,
said cycloalkyl being unsubstituted or substituted by halogen, oxo or hydroxy; and

R’ is lower alkyl or lower halogenalkyl;

or pharmaceutically acceptable salts thereof.



het eroaryl, said heteroaryl being unsubstituted or substituted with hal ogen
or lower alkyl, or 25 R2 isselected fromthe group consisting of |ower

al kyl, | owerotwiosgyenal kyl , and cycl oal kyl, said cycl oal lpgiI/EPRIINH60452
unsubstituted or substituted by hal ogen, oxo or hydroxy; and R3 i sl ower

al kyl or | ower hal ogenal kyl; or pharma€eutically acceptable salts thereof.
WO 2011/ 009845PCT/ EP2010/ 060452 -3- * denotes an asymmetric CGatom In a
still yet anpt het ll%sgjn%&g\gce\% d| ment of the present invention, provided

i s a pharnaceutica posI'tion, conprising a therapeutically effectl ve
anount of a conpound according to formula (1) or a pharnmaceutically
accept abl e Isastill ypteanedier aredereedpmahodiraent of ghel nrgsest mrewpnaplosidedisd er and/ or
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unsubsti tuted or or tr|s stituted in dently wth hal ogen,
phenyl 2P taﬁwrula i%%% ph?amgf‘élﬁlaﬁi %Ccen’tab\lérsalaﬁw% ap chutlcah
hal ogemal:é@awe cdriicieamaidredjupaef erred enbodi ment, is aryl, said aryl being

unsubstituted or nmono-, bi- or tri-substituted i ndependent I y with hal ogen,
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aryl sel ect ea rom eny at% Pe prererre
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al koxy or | ower hal ogenal In anot her preferred erbodi is
phenyl ,unsehstigied ernerp- o'?l- ﬁbﬁbsubswtqs*u independgn yé’ﬂﬁ’slﬁ %ﬁleahw% rlpwwélﬂil RE,
chlmlnﬁ{ox}ghenyl -CF3, -CH3, -0CF3, -OCH3 or -CH(CH3)2. In another
preferred enbodinent, R is phenyl bi - substi t ut ed vvith fI uorine. In another
preferred di,nent subst te el and CH3.
ot her TR TR Bt RSB R T Hap bR et Pt O SRS -GG ey
preferred enbodinent, R is heteroaryl unsubstituted or substituted with
20 hal ogenI@ﬂndtbwe%trk@/me¢d1wnbﬂ?he$plmﬂéf ensubdtiteradedinremat,, biRdr tiis pyri dyl ,

unsubstdbytedd (?I{deﬁémi%hﬂ}tr Wltﬁ%anEltﬂ, ﬂﬁ%hﬁ%@ve? Eﬂqklg‘{@)‘}erq{al@é'enaﬂiyl, lower alkoxy

or lower halogenalkoxy. In another preferred embodiment, R' is phenyl, unsubstituted or mono-,
15  bi- or tri-substituted with fluorine, chlorine, phenyl, -CFs, -CH3, -OCF3, -OCH; or —CH(CHs),.

In another preferred embodiment, R' is phenyl bi-substituted with fluorine.
In another preferred embodiment, R' is phenyl substituted with both chlorine and -CH.
In another preferred embodiment, R' is naphthalen-1-yl.

In another preferred embodiment, R' is heteroaryl, unsubstituted or substituted with
20 halogen or lower alkyl. In another preferred embodiment, R' is pyridyl, unsubstituted or
substituted with halogen or lower alkyl.

In another preferred embodiment, R’ is unsubstituted pyridine.
In another preferred embodiment, R* is -CH(CHs),.
In another preferred embodiment, R® is lower alkyl, more preferably methyl.
25 In a further embodiment of the present invention, provided is a compound of formula (1),
wherein

R'is -aryl, unsubstituted or mono-, bi- or tri-substituted independently with halogen, phenyl,

lower alkyl or alkoxy,
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ther preferred enbodinent, R is unsubstituted pyridine. In another

red enbodimnent, R2 is -CH(CH3)2. In another preferred enbodi nent,

t invention, provided is a compound of forrmula (1), wherein WO
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al ogen or lower alkyl, or nap hthalen-1-y1; R2 is-lower alkyl; and
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hy1 1Hpyrazol-3-yl)-amide; 10 2- [4-(3-fluoro-pheno xy)-2-o
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~.2- (2-,0X0 henoxy- 2H pyridi n-1-yl) - pentanoi c acid
ﬁ§ﬂslH—&?V§f@9H3 y1l)- am de;
y1l-2-(2-oxo-4-o-tolyl oxy-2H pyridin-1-y1)-pentanoic acid
torIphdiithaoyutaally aGsoptiable sbBs therabé; 2- [4- (2, 6-di fl uor o- pheno xy)-2-o0
pyridin-1-yl] -4-nmethyl-p entano ic acid
hyl- 1Hpyr azol - 3-y1) - am de;
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% gglto?lplcglll_glg%/ Zf01 -y1)-am de;
2-[4-(2,3-difluoro-phenoxy)-2-oxo0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;

2-[4-(3-fluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;

4-methyl-2-(2-o0x0-4-phenoxy-2H-pyridin-1-yl)-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-
amide;

4-methyl-2-(2-ox0-4-o0-tolyloxy-2H-pyridin-1-yl)-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-
amide;

2-[4-(2,6-difluoro-phenoxy)-2-oxo0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;
4-methyl-2-[2-0x0-4-(2-trifluoromethyl-phenoxy)-2H-pyridin-1-yl]-pentanoic acid (1-methyl-
1H-pyrazol-3-yl)-amide;

2-[4-(4-fluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;

4-methyl-2-[2-0x0-4-(pyridin-3-yloxy)-2H-pyridin-1-yl]-pentanoic acid (1-methyl-1H-pyrazol-
3-yl)-amide;

2-[4-(biphenyl-2-yloxy)-2-ox0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-pyrazol-
3-yl)-amide;

2-[4-(2-isopropyl-phenoxy)-2-ox0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;

2-[4-(2,4-difluoro-phenoxy)-2-oxo0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;
2-[4-(3-chloro-2-methyl-phenoxy)-2-oxo0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-
1H-pyrazol-3-yl)-amide;
2-[4-(2,5-difluoro-phenoxy)-2-oxo0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;



20 2- [4-(4-fluoro-pheno xy)-2-0 xo-2Hpyridin-1-yl] -4-methyl-p entano ic
acid (1-nethyl-1Hpyrazol -3-yl)-am de; 4-nethyl-2- [2-0 x0-4-(pyridin-3-ylo
Xy) - 2H pywOdnt/do9sas] -p entano ic acid (1-nethyl-1H pyr zo/EP2010)06@s2 de;

2- [4-(bip henyl-2-ylo xy)-2-0 xo-2Hpyridin-1-yl] -4-methyl-p entano ic
acid (1-nethyl-1H pyrazol 25 3-y1)-am de€- 2- [4-(2-isopropyl-p heno xy)-2-0
X0-2H pyridin-1-yl]-4-nmethyl-p entano ic acid
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-2H idin-I-vy -4- et hyl - t i id (1-nethyl-1H 1
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accept asteptade edrger. 151 n a further enbodi nent, the invention is concerned
with a conpound of fornmula (1) for use as therapeutic active substance,

preferably 1f QMRS chiBodinRal, tRYinReMRInal 8bieridt SaASL.ARHRAN o FSafulte) foor e
pr ef er abl %, for use in the treat ir:%%ﬁj}yo di abetes nellitu anot her

pr ef er ri58 2 HSEECHICHIVE REbstange M Oatl%%mtt@af%aagséabafié Qisewaii/f;a of

f or mul ali¢orderf Mord frefcpabdy dsaiisc o tieftraatma o€ diabatts mellitliy; eat i ng a net abolic
di sease and/or disorder, 20 preferably for the preparation of a nedi canent

for the tr §RLAGRL: p%feg'ec?gﬁggcﬁmgﬁé, ltlilet H¥ention relates to the use of a compound of

formula (I) for the preparation of a medicament for treating a metabolic disease and/or disorder,

20 preferably for the preparation of a medicament for the treatment of diabetes mellitus.

In still another embodiment, provided is a method for treating a metabolic disease and/or
disorder, comprising the step of administering a therapeutically effective amount of a compound

of formula (I) to a patient in need thereof.

In a further embodiment, the invention relates to a process for the preparation of

25 compounds of formula I, which process comprises

reacting a compound of the formula (IX)

0O

OH
N

R1\O = O

(1X)

wherein R' and R? are as defined in claim 1,

with a compound of the formula (XI)



In still another enbodi ment, provided is a nmethod for treating a netabolic
di sease and/or disorder, conprising the step of admnistering a

t her apeutwoabiwyoogdsSect i ve anmount of a compound of for nulPaT(EPROO6ESPat | ent

i n need thereof. In a further enbodi nent, the invention relates to
a process for the preparation of 25 coffpounds of formula I, which process
conprises reacting a conpound of the formula (I X) /RR 0 OH INRLIO O (IX)
wherein R and R2 are as defi Nelaim 1, with a conpound of the fornula
(XI') WD 2011/009845PCT/ EP2010/ 06(452)\—6R3 mher n R3 is as defined in
claim1l1, in the presence of an amide cou pling gent and a base to obtain
a conpound of the formula (1) 0 /R2

wherein R” is as defined in claim 1, in the presence of an amide coupling reagent and a

base to obtain a compound of the formula (1)

R2
0
NN
\ @
1 T O
R 0 =
~o0 =

2

5 and, if desired, converting the compound of formula (I) into a pharmaceutically acceptable

salt.

Suitable amide coupling reagents are for example TSTU (O-(N-succinimidyl)-1,1,3,3-
tetramethyluronium tetrafluoroborate), DIC (N,N’-diisopropylcarbodiimide), EDC (1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride) or BOP (benzotriazol-1-yl-oxy-

10 tris(dimethylamino)phosphonium hexafluoroborate). Appropriate bases are for example HOBT
(N-hydroxybenzotriazole) or DIPEA (DIEA, diisopropylethylamine).

It is to be understood that the terminology employed herein is for the purpose of describing
particular embodiments, and is not intended to be limiting. Further, although any methods,
devices and materials similar or equivalent to those described herein can be used in the practice

15 ortesting of the invention, the preferred methods, devices and materials are now described.

As used herein, the term “alkyl”, alone or in combination with other groups, refers to a
branched or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty

carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon atoms.

The term “lower alkyl”, alone or in combination with other groups, refers to a branched or
20 straight-chain alkyl radical of one to nine carbon atoms, preferably one to six carbon atoms. This
term is further exemplified by radicals such as methyl, ethyl, n-propyl, isopropyl, n-butyl, s-
butyl, isobutyl, t-butyl, n-pentyl, 3-methylbutyl, n-hexyl, 2-ethylbutyl and the like, in particular
methyl or isopropyl (-CH(CHs),).

The term “cycloalkyl” refers to a monovalent mono- or polycarbocyclic radical of three to
25  ten, preferably three to seven carbon atoms and more preferably four to six carbon atoms. This

term is further exemplified by radicals such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
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30 The term “lower halogenalkoxy” means lower alkoxy groups as defined above wherein at
least one of the hydrogen atoms of the lower alkoxy group is replaced by a halogen atom,
preferably fluoro or chloro, most preferably fluoro. Among the preferred halogenated lower
alkoxy groups are trifluoromethoxy, difluoromethoxy, fluormethoxy and chloromethoxy, with

trifluoromethoxy being especially preferred.
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with a lipophilic salt such as pamoic acid, or in the form of a biodegradable sustained-release

composition for subcutancous or intramuscular administration.

Useful pharmaceutical carriers for the preparation of the compositions hereof, can be solids,
30 liquids or gases; thus, the compositions can take the form of tablets, pills, capsules, suppositories,
powders, enterically coated or other protected formulations (e.g. binding on ion-exchange resins
or packaging in lipid-protein vesicles), sustained release formulations, solutions, suspensions,
elixirs, acrosols, and the like. The carrier can be selected from the various oils including those of
petroleum, animal, vegetable or synthetic origin, e.g., peanut oil, soybean oil, mineral oil,
35 sesame oil, and the like. Water, saline, aqueous dextrose, and glycols are preferred liquid carriers,

particularly (when isotonic with the blood) for injectable solutions. For example, formulations
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Conpounds of the present invention can be prepared beginning with
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exanple, Kortylewicz, Z P., Galardy, RE., J. Med. Chem, 1990, 33,
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14( R) - oxyligingpdriovayy pieoksi1y an pidely dj_nr@s@n,g of the alcohol functionality can be
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yrazol- 4- met hoxy- benzyl) - 1H pyrazol- 3-yl,

1- et hanesu

1- (4- cy&%ﬁsg2&95131114&5&?%&%@@&%alCOilgl(tg awé%% propyl) - 1H pyrazol-3-yl ,
1- nmet hanesul f onyl net hyl- 1Hpyrazol- 3-yl,

1- (4- met harfes umiromncid db:ﬁfvzyiﬁ)s-olﬂﬂonymlazlﬁlwlibrg/ R? is a geminal dihalogenalkyl group such
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1-tert-butoxycarbonyl-1H pyrazol- 3-yl, 1- i sopropyl-1H pyrazol- 3-yl,
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t hese donpowpds RArelmaneric WD 29033(0@82]3ab’llé or can be prepared as descri bed

in US Pat. Appl. US 2008021032. If it is desired to produce the
conppund ofpf %fﬁ%&d&of‘f&%ﬁa Pnay B oﬁﬁ’é%-'atﬂotn&'%% Yh@Z o sayid rgr oup,
nost preferabl - (di net hyl - phosphi oyI net hyl )-1H pyrazol-3-yl, 1- 15

(di et hakgeugh é@ﬁ%é WQWHW JenmVE@Rpgen. ied profseing proyps (sge for example, PCT
1- (di et/pRxyA ;gJﬁoijﬂM%Vmumm Griyie,ar.ol - Brovderive @&Zyscz@rzmgmasymmzmohn

A R R A S

1-difl uoronet hyl- 1Hpyr azol -3-yl, this conpound can be prepared as descri bed
i n PCT | nt Thagphpoyid @U@E@Q@%Emaﬂ hepnﬂnb@k@d)mccoamedci@lﬂy t\helablopoumyls of

f or pail . . })a(ﬁ{ée@/ I he ounds
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car boxyireferakbi e 1P vaing henigpts,(wlieh prgrallcommireiallxprailgblseean be wed:al 26 N, |

Fal que, dlﬁoro@bﬁa@ﬂi’e@@ 1-208%.3 §)7610 beAShé; A8 Dhzentf 1-1d48-LARRRUBEScRE, 1,3-

formul a amxtureo oners. or. di ast r orrers ropri ate
chrorratddéft‘ @dt)é?eﬂ%ﬁnaule?d()% EHlugroraeipyelrbanzence b thuppasiad F I?egar iy, may
be uti |pyildd1et D-igdonbighenyt, hi-odb 1 2yisppropyldsenedrier B,ML@(ﬂWbllGi@dd beargpoundsloRb3-of

f or paul c i r ti r fu | i t hat

ot ardt-2iye Rt KRR, P AR B AE e SRt R RS - tore  Bige e 4
R5NCH (benzene I-iodo-2-trifluoromethoxy-benzene, 1-fluoro-2- 1odo benzene, 1-iodo-2-methoxy-

benzene.

The compounds of formula VII may be produced from the compounds of formula V and
the compounds of formula VI using standard conditions (see for example, Bioorg. Med. Chem.
35 Lett.,2007, 17, 712-716; Bioorg. Med. Chem. Lett., 2003, 13, 4309-4312).



1. KBr (satd. aq) 48% HBr (aq) NaNO, /R2 BrC) 0 2. Di azonethane 1
(a-x)2(ax) R5 = H or BOO WO 2011/ 009845PCT/ EP2010/ 060452 - 18-
Conmpoundsw@(atpossan be synt hesi zed fol | owi ng the react POREPOUDIOHEISZ | N

Scheme 1. The amino acid or protected am no acid, conpound 1(a-x), can be

converted to a di azoni um speci es and t-hén converted in situ to the brom de
under standard conditions (see for exanple, Archer, Thomas, N. R

Gani ,

o port. e s ol B B md b iddged RNy POMdE\O%?O%& lrer

5

S.. Kwaskig stindandi negidtion copditigns, (sg fornarampgle, zﬂlorgymdﬁéﬁhgmlelgg& 34, 3%83- 585)
The resphting hal o-acid can either be maintained as the acid or can then be
converted to an appropriately functionalized ester by any conventi onal
met hod of nvertin

(see for e P%mo%WEﬁgﬁ%pliiﬁfn%;ﬁgshghwﬁsﬁqes %é%%g“5>s?g§§h%§yﬂﬁfh %gg
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through conventional methods to convert an ester to a carboxylic acid, preferably via hydrolysis
(see for example, New, J.S., Christopher, W.L., Jass, P.A., J. Org. Chem., 1989, 54, 990-992).

Compounds of formula X may be unsubstituted or substituted heteroaryl or
heterocyclylalkyl groups which are commercially available or known in the literature. More
preferred heteroaryl groups include 2H-[1,2,3]triazol-4-yl, 1H-indol-7-yl, 5H-carbazol-1-yl, 2,3-
dihydro-1H-indol-7-yl, 1H-pyrrolo[2,3-c]pyridin-7-yl, 4,5,6,6a-tetrahydro-3oH-
cyclopenta[b]thiophen-2-yl, 2H-[1,2,4]triazol-3-yl, pyrimidin-4-yl, furazan-3-yl, pyridazin-3-yl,
(2)-4,6,8,10-tetrathia-5,7,9,1 1-tetraaza-cyclopentacyclodecen-5-yl, thiazol-4-yl, dihydro-1H-
[1,2,4]triazol-3-yl, isoxazol-5-yl, 1H-imidazol-2-yl, 1H-benzoimidazol-2-yl, [1,2,5]thiadiazol-3-
yl, oxazol-2-yl, benzooxazol-2-yl, 4,5-dihydro-oxazol-2-yl, pyrimidin-2-yl, [1,2,4]Joxadiazol-5-
yl, isoxazol-3-yl, [1,2,4]triazin-3-yl, [1,2,4]triazolo[1,5-a]pyridin-2-yl, 1H-indazol-3-yl ,
isoquinolin-3-yl, and quinolin-2-yl. Most preferred heteroaryl groups include 1H-pyrazol-3-yl,
pyrazin-2-yl, pyridin-2-yl, thiazol-2-yl, [1,3,4]thiadiazol-2-yl, and [1,2,4]thiadiazol-5-yl.

If it is desired to produce the compound of formula X, where R**is a substituted 1H-
pyrazol-3-yl group, most preferably: 1-acetyl-1H-pyrazol-3-yl, 1-tert-butoxycarbonyl-5-methyl-
1H-pyrazol-3-yl, 1,5-dimethyl-1H-pyrazol-3-yl, or 5-methyl-1H-pyrazol-3-yl, these compounds

are commercially available.

If it is desired to produce the compound of formula X, where R**is a substituted 1H-
pyrazol-3-yl group, most preferably: 1-(2-tert-butoxycarbonylamino-ethyl)-1H-pyrazol-3-yl, 1-
(2-isopropoxy-ethyl)-1H-pyrazol-3-yl, 1-(2-methoxy-2-methyl-propyl)-1H-pyrazol-3-yl, 1-(2-
hydroxy-2-methyl-propyl)-1H-pyrazol-3-yl, 1-(2-hydroxy-propyl)-1H-pyrazol-3-yl, 1-(2-
methyl-2-triethylsilanyloxy-propyl)-1H-pyrazol-3-yl, 1-(1-hydroxy-cyclopropylmethyl)-1H-
pyrazol-3-yl, 1-(4-methoxycarbonyl-cyclohexylmethyl)-1H-pyrazol-3-yl, 1-2-(¢ert-butyl-
dimethyl-silanyloxy)-ethyl-1H-pyrazol-3-yl, 1-(3-carboxy-benzyl)-1H-pyrazol-3-yl, 1-1-(4-
methoxycarbonyl-phenyl)-butyl-1H-pyrazol-3-yl, 1-(3-tert-butoxycarbonylamino-benzyl)-1H-
pyrazol-3-yl, 1-(3-methoxycarbonyl-benzyl)-1H-pyrazol-3-yl, 1-(4-tert-butoxycarbonylamino-
but-2-ynyl)-1H-pyrazol-3-yl, 1-(4-hydroxy-but-2-ynyl)-1H-pyrazol-3-yl, 1-(3-methyl-but-2-
enyl)-1H-pyrazol-3-yl, 1-(3-hydroxy-3-methyl-butyl)-1H-pyrazol-3-yl, 1-(4-methoxycarbonyl-
benzyl)-1H-pyrazol-3-yl, 1-(3-methyl-butyl)-1H-pyrazol-3-yl, 1-isobutyl-1H-pyrazol-3-yl, 1-
octyl-1H-pyrazol-3-yl, 1-hexyl-1H-pyrazol-3-yl, 1-(3-hydroxy-3-methyl-butyryl)-1H-pyrazol-3-

1
3,



4(a-x) Hydrolysis /R2 HO.n.rOH O 0 5(a-x) 1 .S02C12 /R2 /| R2 A2.
NBS/ 48 )/ 0 HBr (aq) 3. RACH Brr O R4 6(ax)2(ax) Conmpounds 2(a-x) can
be synt hewDzed/dogd4s5owi ng t he reactions outlined i n ScheweTXP20iAs@snpPounds
of formula 3(a-x), where X is halogen or any functional group that nay be
di spl aced or coupl ed through a carbon,-1%ay be purchased or produced from
comercially avail able 15 material under standard conditions (see for

Chaony SR 81th°A¥ ol iy Fyen ST S B diodypldbo b T g B G5-
263. 273). 1-Chpulien3(4L-pyrarhi-yhér(4 ecthexelasdy i Dyt oylal €4 diosat | ve
under siandanfARRALLLANG H&E}B%ﬁ%yg SRS S m&ﬂa&?etsﬁlf&@%etfhgr.m.

exanpl e, Kortyl eW| cz

263- 27Pprazohd ek Wﬂl@n%salfgwlm?p@d) rlrélr@ﬁa%ow Béohﬁ%f@wagym%hxblfl-wﬁmé@ t hen
be ts5eafl epl(z,lrbdzebutbyydfaﬁﬂoy@l-ahﬂgmw pyr@itﬁ-stpl i ermbuteayt£66Hyimedydi AQyeso(-see

265- 27397 FRES A A B 61 S S e P4 LR Ve Rk BE gt eyo shalysEh
condi t ipynazot-Batl, Wcydloppopylokethys | Hepaazoddyylat - Ha-dichidrortent e 1 Hppraogol-Batlel -y
substi tyt GAnACt H$yrabSES yl, AL re AXARBLRarbENIL M- $ W aSE1-3-91, T-iso SR 1B pyedt-3-yt -
1-(4-methyl-benzyl)-1H-pyrazol-3-yl, 1-(4-hydroxy-butyl)-1H-pyrazol-3-yl, 1-butyl-1H-
10 pyrazol-3-yl, 1-ethyl-1H-pyrazol-3-yl, 1-benzyl-1H-pyrazol-3-yl, 1-methyl-1H-pyrazol-3-yl, or
1H-pyrazol-3-yl, these compounds are commercially available or can be prepared as described in
U.S. Pat. Appl. US 2008021032.

If it is desired to produce the compound of formula X, where R**is a substituted 1H-
pyrazol-3-yl group, most preferably: 1-(dimethyl-phosphinoylmethyl)-1H-pyrazol-3-yl, 1-
15  (diethoxy-phosphorylmethyl)-5-methyl-1H-pyrazol-3-yl, or 1-(dicthoxy-phosphorylmethyl)-1H-
pyrazol-3-yl, these compounds can be prepared as described in PCT Int. Appl. WO 2008005964.

If it is desired to produce the compound of formula X, where R*is 1-difluoromethyl-1A-
pyrazol-3-yl, this compound can be prepared as described in PCT Int. Appl. WO 2005090332.

The carboxylic acid of the compounds of formula IX and the amines of formula X may be
20 converted to the compounds of formula I through any conventional means to form an amide
bond between a carboxylic acid and an amine (see for example, Montalbetti, C. A. G. N., Falque,
V., Tetrahedron, 2005, 61, 10827-10852). If the compounds of formula I are a mixture of
enantiomers or diastereomers, the appropriate chromatographic techniques, such as supercritical
fluid chromatography, may be utilized to produce chirally pure or chirally enriched compounds
25  of formula I. If R’ contains any protecting group functionality, that functionality may be

removed via standard deprotection methods.

Scheme 1
2 2
R 1.KBr (satd. aq) R
48% HBr (aq)
R OH NaNo, 0
\H - Br ~
O 2. Diazomethane O
Tan 20

R®=HorBOC



WO 2011/ 009845PCT/ EP2010/ 060452 -19- Med. Chem, 1990, 33, 263-273). In
sone instances, the substituted acids of conpounds 6(a-x) nay be avail able
from conmmepcbaloossadr ces. The resulting substituted aci deCTEFA@OONES2 6( a- X) ,
may then be treated under standard conditions to produce acid chlorides

fol |l owed by in situ generati on of the -48j acent brom des (see for exanple,
Epst ei n, Br abander, Fanshawe, 5 WJ., Hofmann, C M, MKenzie,
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9(a-x) may be produced fromthe conmpounds of formula 8(a-x) through 20
stanglard nmet hods to renove oxygen | igup@ghel Ot ecting groups (see for

exanpl e, PCT Inter. AppL WO 2003/068230 Al; G eene, T. W Protective G oups

in Organic Synthesis; John Wley & Sons, Inc.: New York, 1991).

2

R P N
@] @] Na’/EtOH
Y TNy - o Lo
X O O 4 U
3ax)
4ax)
Hydrolysis
R? R 1.80,Cl, R?
A 2. NBS/48% HBr (aq)
HO OH > OH 3. R,OH O
- Br R
@] @] @] @]
5(a-x) 6(a-x) 2(a-x)

Compounds 2(a-x) can be synthesized following the reactions outlined in Scheme 2. The
compounds of formula 3(a-x), where X is halogen or any functional group that may be displaced
or coupled through a carbon, may be purchased or produced from commercially available

15 material under standard conditions (see for example, Fujimoto, R.A., Francis, J.E., Hutchison,
AJ. in U.S. patent, US4977144; Kortylewicz, Z.P., Galardy, R.E., J. Med. Chem., 1990, 33,
263-273). Compound 3(a-x) may then be reacted with a malonate derivative under standard
conditions to produce a substituted malonate (see for example, Kortylewicz, Z.P., Galardy, R.E.,
J. Med. Chem., 1990, 33, 263-273). The resulting substituted malonate, compounds 4(a-x), can

20  then be treated under hydrolysis conditions to form the resulting diacids (see for example,
Kortylewicz, Z.P., Galardy, R.E., J. Med. Chem., 1990, 33, 263-273). The diacids of
compounds 5(a-x) can then be heated under such conditions that will promote a decarboxylation

to form the appropriately substituted acids. (see for example, Kortylewicz, Z.P., Galardy, R.E., J.



WD 2011/ 009845PCT/ EP2010/ 060452 -20- Scheme 5 0 RI H202,, Ac2nRi ,0 10(a-x)1
1 (a-x) O Conmpounds 11(a-x) can be synthesized follow ng the reaction
out | i ned wo 28cfepsss5. The conpound of fornula 11(a-x) neE¢ThEP2@0066Ed from
the commercially available starting 5 materials, 10(a-x), where Rl is
preferably an aromatic or heteroaromat-l2- system using standard conditions
as described in reaction Schene 5 (see for exanple, Ml ecules, 2005, 10,
190-19 1 -
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of for miyabaadaldy ﬁmyccbmpncwdl sewdest ﬂamrt:mtn@mb@mn@d agids fapmmpeadsof(a-xy,) and
the compauds vbOfrefied {IHJI& sﬁa%&@rd%bn&iﬁbﬁb&o%@dlﬁé %&d“cﬁl&@'ﬂd&é RIS wed %ﬁ/b;i S

exanpl e, "Bi qorg.  Med. ett., 2007, -716; Bioorg
Lett. %ggtlotlgf thggé]ggeng fgg)mld%@gh@r-pxample Epstem JW,, Brabander H.I., Fanshawe

5 W.J., Hofmann, C.M., McKenzie, T.C., Safir, S.R., Osterberg, A.C., Cosulich, D.B., Lovell,
F.M., J. Med.Chem., 1981, 24, 481-490). The acid chlorides can then be treated with an

appropriate alcohol, to form compounds 2(a-x) as described in reaction Scheme 2.

Scheme 3
Base
7(a-X) 2(a-X) 8(a-X)
10 Compounds 8(a-x) can be synthesized following the reaction outlined in Scheme 3. The

compound of formula 7(a-x), where P is a protecting group, preferably benzyl, is readily

available from commercial sources or can be readily prepared from commercially available 2,4-

dihydroxypyridine (see for example, PCT Int. Appl. W0O2008/022979 Al). Compounds 7(a-x)

can be treated under standard deprotonation conditions and then further reacted with compounds
15 2(a-x) to afford compounds 8(a-x) (see for example, PCT Inter. Appl. WO 2003/068230 Al).

Scheme 4
O R 0O R
P\O = O HO = )
8(ax) ax)

Compounds 9(a-x) can be synthesized following the reaction outlined in Scheme 4. The
compounds of formula 9(a-x) may be produced from the compounds of formula 8(a-x) through
20 standard methods to remove oxygen linked protecting groups (see for example, PCT Inter. Appl.
WO 2003/068230 Al; Greene, T. W. Protective Groups in Organic Synthesis; John Wiley &
Sons, Inc.: New York, 1991).



15Conpounds 13(a-x) can be synthesized following the reaction outlined in

Schene 7. The conpounds of formula 13(a-x) nay be produced fromthe

conmpoundswof2ofionpsssa 12(a-x) using standard reduction cendirPz@an®c(4see for

exanpl e, Anorgani sche Chem e, 1983, 38, 398 - 403). WO
2011/ 009845PCT/ EP2010/ 060452 -21- Schéfre 8 OR2 Hydrolysis IN(:)R4

| 7.

RO 0O 13(a-x)1l4(a-x) Conmpounds 14(a-x) can be synthesized foll ow ng

the reaction outlined in Schene 8. #& ﬁ% ounds of formula 14(a-x)
produced fromthe conpounds of formi ?g X) using 5 conventi onal
to convert an ester to a carboxylic acid, preferghly via hydrolysis
for exanple, New, J.S., Christopher, WL., Joss,jﬁa\

54, 990-992). R! 0

R, M0 Ac0 \I/

0O

1 0(a-x) /go 1 1(a-x)

A, J. Og. Chem,

may be
met hods
(see

1989,

Compounds 11(a-x) can be synthesized following the reaction outlined in Scheme 5. The

compound of formula 11(a-x) may be produced from the commercially available starting

5 materials,10(a-x), where R; is preferably an aromatic or heteroaromatic system, using standard

conditions as described in reaction Scheme 5 (see for example, Molecules, 2005, 10, 190-194).

Scheme 6

O
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ga-x 11 (a-x) 12(a-x)

Compounds 12(a-x) can be synthesized following the reaction outlined in Scheme 6. The

10 compounds of formula 12(a-x) may be produced from the compounds of formula 9(a-x) and the

compounds of formula 11(a-x) using standard conditions (see for example, Bioorg. Med. Chem.

Lett., 2007, 17, 712-716; Bioorg. Med. Chem. Lett., 2003, 13, 4309-4312).

Scheme 7
R2
0O
I O 4 Reductlon
N R
1
RN o Z O R’ ~o
1 2(a-x) 1 3(a-x)
15 Compounds 13(a-x) can be synthesized following the reaction outlined in Scheme 7. The

compounds of formula 13(a-x) may be produced from the compounds of formula 12(a-x) using

standard reduction conditions (see for example, Anorganische Chemie, 1983, 38, 398 - 403).



Schene 9 OH + H2N, R3 15(a-x) Conpounds 16(a-x) may be synthesi zed
followng the reaction outlined in Scheme 9. The 10 carboxylic acids,
conmpoundsw04(a/009845and t he appropri ate commrercial | y avaiPCalipe010/060452
synt hetically accessible am nes may be treated under standard am de bond
formation conditions to afford conpoundé—lG(a X) (see for exanple,
Mont al betti, C. A G N., Falque, V., Tetrahedron, 2005, 61, 10827-10852).
Fi nal deprotection or chem cal conveg1 f 16(a-x) may be required to
produce the desired final conpound [%fﬁb I nvention will now be further
described in the Exanpl es bel gw, which are intended as an iljustration only
and do not limt the sgope the invention. WO 0 R
2011/ 009845PCT/ EP2010/ 0604532 -22- EXAMPLES Exanple 1
244- (2, 3-Di f1 uor o- ph X 2 PYATRYSH- 1-y1] - 4,
(1- et hyl- 1H pxrazo| 3-y1)- e > |
R = O R~

@Hanoi ¢ acid

14

1 3(a-X) (ax)

Compounds 14(a-x) can be synthesized following the reaction outlined in Scheme 8. The

compounds of formula 14(a-x) may be produced from the compounds of formula 13(a-x) using

5 conventional methods to convert an ester to a carboxylic acid, preferably via hydrolysis (see for
example, New, J.S., Christopher, W.L., Jass, P.A., J. Org. Chem., 1989, 54, 990-992).

Scheme 9
0O R 0O R H
| /@J;(OH . HZN\Rs Amide coupling | /@J;(N\Rs
R\O = o) R\O = @)

1405 15 16

(ax)

Compounds 16(a-x) may be synthesized following the reaction outlined in Scheme 9. The
10 carboxylic acids, compounds 14(a-x), and the appropriate commercially available or
synthetically accessible amines may be treated under standard amide bond formation conditions
to afford compounds 16(a-x) (see for example, Montalbetti, C. A. G. N., Falque, V., Tetrahedron,
2005, 61, 10827-10852). Final deprotection or chemical conversion of 16(a-x) may be required

to produce the desired final compound.

15 The invention will now be further described in the Examples below, which are intended as

an illustration only and do not limit the scope of the invention.



5 Preparation of 2-brono-4-nethyl-pentanoic acid nethyl ester: A

sol ution of 4-nethyl pentanoic acid (50 g, 0.43 nol) in carbon tetrachloride
(200 nlL) WO 286@09s treated with thionyl chloride (125 mCI/EP20@/0035) . The
reaction was then heated to 65C and stirred for 30 min. After this tineg,
the reaction was renoved fromthe heat-22nd was then treated with N- 10

br omosucci nimde (100 g, 0.56 nol), carbon tetrachloride (200 nL) and a 48%
aqueous hydrogen brom de (40 drops)EXAl'pﬁ, rfsacti on was then heated to 85C
and stirred overnight. After this ting, tIhe reacti on was cooled to OC and
carefully quenched with nmethanol (150 nL) until no further gas evolution
was observed. The nmixture was then #Expmplel and washed with hexanes. The
dark solution was concentrated in vacuo. The renmaining liquid was then

par ti tinned, DEineaH-piend’y L2-ok&O0-plvid MOyl e aleasy 1 {pentand®Oadilt  1-mdiByl-1H-
conbi ned organics were washed with a saturated aqueous sodi um bi carbonate
solution, dried over anhydrous sB}S'ia&ﬂﬁg'éfoaé’c‘ € filtered, rinsed and
concentrated in vacuo. The obtained residue was distilled in vacuo to

af ford 2-brono4-net hyl - pentanoic acid nethyl ester as colorless oil (60 g,
66%; 1H NMR (300 MHz, CDC13): 6 4.2&(t, J =7.5 Hz), 3.77 (s, 3H),
1.90 (t, 2H, J = 7.5 Hz), 1.78 - 1.71] (m| 1H00.93 (dd, 20 6H, J I = 14.1
Hz, J2 = 6.6 Hz). GCMs: 20944 M ', ) Eh Preparati on of

2- (4- benzyl oxy- 2- oxo- 2H pyri 1-yl) - 4- metlhyl 4pept anoi ¢ acid nmethyl ester:
A solution of 4-benzyl oxy+IHY} -one (15 g, 74.6 mmol) in NN, -

di net hyl formam de (200 nlL) wag treated with 2-brono-4-nethyl -pentanoic acid
met hyl ester (29.2 g, 112 nmmol, 80% purity) and potassium carbonate (15.5
g, 112 m*rolé?) The m xture was 25 stirred at 80C overnight. At this tine,
the reacti diicraggsionlof gviampuH-eistlyl-pentams amid ety esfer ¢ onlotan pat-serting

?L yneschin¥RGHR: (50 ke us shdlym c‘é’?o%n"t’f@t_%alt'&{ﬁﬂ)r%&ie t(to(ﬁ@r%y htf _?Blz?@tvaf%sQrefa?éaQVifﬂ—) and
e re I nin SO I r Ve Ittrati on. e | e WAaS
concen%ﬁ?@@qﬁlq{l‘{?égmll ‘Q?gﬁn%@ PR PP ﬁs?d(t%é%{ﬁaa%%%?@e%%q rol eum

et her: rin2)A fedrfilois det, the reaction was removed from the heat and was then treated with N-

(167 BE N R b A o Brgat g gl EEIIE (AShEuIROLY ) 0"
1H, J -hydragertbyomige (40 dro@s)0Mhg raact) wasthgn hepded RS °Piand $r&d eizrnight. Afterd

WO 20114 Q0234 3RGIA FHoa 0L/ BERA®L 0°E3d éﬂe?llyﬁu&%ﬁéd W%H)metl%anm-gl%() Y untik- 96 -
1.86 (m 2H), 1.49 - 1.42 (m 1H). 0.96 (d, 3H J='6.6 Hz), 0.93 (d, 3H, J=
6.9 Hz)no, further\ggs € tigmpvas q_lTserV,edt "ﬁle:@_nqzqre,wqq_then filtergs %w&schpgwlt@fhexanes.

2- I( 4- hmfec%% Qam(gr wit @eé&fa%&nw&ﬁémgmﬁ%mg rlhhaigﬁi\z@sttﬁ@r? ﬁarﬁﬁ?ﬁéd' beBSéRr a A
sol ution of, 2-(4-benzyl oxy-2- - ridin-1- -4- me - pent anoi ¢ aci
ot hy 1 Bt b 2 ey B A P g Qe et e BAE B it 2006

pal | adisatargod eqrebosisodurt bghrbohtwe soaoh,i drivdrivet anhgdwas sediumrsefatoyvi@ikaredyht

under ar i s ti . eacti ] [ I red
Yo renaysd RRPRNELR G MEiecll i oBebd eSS Ay Mhtl H SOURES o)
( 4- hy dréomgthyl-psait pejid inthithid lestgr 3s- cplarteshgil (Wemtthfior 01 AMR (7RG Mz, €0@dr): (4. 4
g, 9495 sy i ey 5ot dy, 3HNRI3000N-H, 96-DVEY) 1 £ 10768 (0 493 g7 51
(d, _1H, J=7.8 Hz), 5.91 (dd, 1H Ji 10.= 7.5 Hz, J2 ='2.1 Hz), 5.5(7 (d,
1 26 6T T TR og QA 1o NS 200 ) 4o s0in 2 2 fo). 5 62 (o, 1,
2.06 - 1.77 (m 2H), 1.30 - 1.26 (m 1H), 0.86 - 0.83 (m 6H). LC Ms: 240
([jM + 1] ', Pr&paratibndF 2Fﬂ4¥benzygoxy-E’Jfo&péﬂfﬁpwgﬂndf-yll-,él&ndhj&%&mt@m&-dc@ﬁmﬁﬂ]gt ege
i acet at e: 0J.ut | 0 rqgen .perpxi 4 ni n etic an ride
(16°5 moftr Ao eSSt REPIBR 2 il oo BIEATERC T on v
dimethylformamide (200 mL) was treated with 2-bromo-4-methyl-pentanoic acid methyl ester

(29.2 g, 112 mmol, 80% purity) and potassium carbonate (15.5 g, 112 mmol). The mixture was
25  stirred at 80°C overnight. At this time, the reaction was allowed to cool to 25°C and was then
concentrated to dryness in vacuo. The residue was washed with ethyl acetate (300 mL) and the
remaining solid was removed by filtration. The filtrate was concentrated in vacuo. Flash column
chromatography (ethyl acetate:petroleum ether:1:2) afforded 2-(4-benzyloxy-2-oxo-2H-pyridin-
1-yl)-4-methyl-pentanoic acid methyl ester (18 g, 73%); 'H NMR (300 MHz, CDCls): § 7.41 -
30 7.36 (m, 5SH),7.21 (d, 1H, J=7.8 Hz), 6.06 - 6.00 (m, 2H), 5.7 (dd, 1H, J ,=10.5Hz, J,=5.4



15 treated with 1, 2-difl uoro-3-iodo-benzene (5.0 g, 20.8 mmol ). The
resulting solution was stirred at 40C overnight. At this tinme, the sol vent
was renpwso 20mn/009380. The resi due was washed with et her PCO/ERR610/060452

1, 2-di fl uoro- 3-i odobenzene diacetate (1.9 g, 25.5 % ; 1H NWR (300 MHz,
CDC13): 6 7.90 -7.86 (m 1H), 7.44 - #7231 (m 1H), 7.32 - 7.27 (s, 1H),
2.00 (s, 6H). Preparation of

2-[ 4- - 13519 |

peLt aﬁuz)flqc) g‘cglfd&}'%hﬁ ?F@% l%gl |on o]f2 r45 ;ngygl onat@— ?%O“g¥66ﬁ% 6
mol ) dheB @4 Bl Jmpdt Ory-12C-04%- 325|Or[b§m1dn,m:2;71)mmr met hyl - pent anoi ¢ aci d
met hyl ester (1.0 g, 4.2 mol) in water (50 nL) at 25C was treated with
1, 2-di f | uorpee ratfa@l%tfqr(aq&ardéayazasi@m fykidan- ga y1A4 20t phntafie aBidhthel éé’éé%

stirred at, 25C for this tj e m xture was extracted w

ethyl &t&elytien ?éz +4- g@l%@-ﬁﬂ@ -¢Hrriday! aﬁ ‘E—meehﬁl RyUPROIGAE f%ﬁﬁélé’ﬁ‘teF éé 2d in
vacud. glhe.srmesul)tin ﬁ@th’éﬁol’(&SO ehlg wvasmdteﬁsmth/m%|palld\<11ﬁind)lnmaﬂi@yll(0 erdyamhde (30
rsﬂ(SI) U?Pgﬁgg?\}gg ngeta Ereg\?vg% %H“ret% ovglr‘%}%lg ungor a%aaF]@Sﬁ)]cé{[eFero trigs %1 62’[?16 ’reacplon

2- [ 4- ( 2nBawte Plas &ltolmldecm omove3hé a‘ddyit o fRtichtp yais domsemtrgfc@qi invavet iy hHqdtanoi ¢
aci d mih %r&?th%%gHg@@d 24 'ﬁ?ertﬁéfl _p@htaﬁ\@lé al:'ﬁqﬁlet\j%ltegfé} (Zt &”’gt @éﬁ%) as white
Dgi re
)

purificatl
2- [ 4- (208d S‘HNMﬁ 6209HdHax oﬁéﬁﬁﬁwlﬁ)n? 31 {d )1 Hy Jiret ﬁﬁZ) pia?ﬁ &ivol . B0

aci go rr&-tMIHzess en:1 A5 8l5at(01H,0f = 2.4 Hz), 5.26 (dd, 1H, J; = 11.4 Hz, Jg 4.2 Hz), 3.62 (s,

R b T e R R R AT G TV S

was trelad®eohind th zinc (1 g, 15 mml). The m xture was stirred at 30C
overnight. At this time, the solids were renoved by filtration. The

fe't 'h;[ a;gg . \3?% f%ﬁ%"f‘tl AL @ﬁoforh Yc?cf&?jl el@gﬁEe%tE' Al ?%“Bﬁ%qﬁj’ﬁ@ﬁ%e%%%gn?g; n
wer e drnlbhawﬁtlgalfafdﬁgi@l(mn%maa fiiged $tat08C fq)li 4 hePéthintipiecibacenstiompesl i n

vacyo tt’éba?efdf\@ﬂﬂﬂl %‘kﬂﬁ&o’m% Bubloesede (5. M\@ Z@%%&&?%P@UIQPQM{&W%%Me%-

phenoxy) - 2- in-1-yl]-4-nethyl - pentanoi c acgj ester (1

g). Thid4 quraugha/aét ‘géséﬂn%“t‘%iﬂV%Whéqmodﬁﬁll’f VacKei dhe rise{quvas ﬁ

tR = 1.\6ih sthex: toRfBRALAtdiMioref3-iodobenzene diacetate (1.9 g, 25.5 %); 'H NMR (300 M_Hz _
2- 14~ ( 203 A1 14 4195 07 RRGRMH) 782 29030 U A0 T2 1 1y BB, gt anoi ¢ aci d:
2-[4-(2,3-difluoro-phenoxy) - 2-oxo- 2H-pyridi n-1-y1] - 4- net hyl - pent anoi ¢ aci d
5 net hyl ed$repargtiondfg;[4aRdadiflupne-phendranci-iofaR-onor 2 Mepyritline byl ef-micthyl-a 4M

SOl 8 | n&hoﬁ%@ﬁl%@thfpéi{éﬂmAh%%t%'dil%o&amlca%&nate-l@% RaglsIAifoaRq Sl T ed at

25C overni ght he reaction was concentrated I n vacuo The

resi dudVHERYdh-e30R Haryridin-hexled-mictity lrpentaneig apapethigesiek { -8 &t &d e et hy!
acet at aydtdr (50 hﬁL)rH;)25°cT has agate@usthl 13 eiflueas 3 asdobehiend dwicétateaq tseg) U2 mmol).

YO oS aC bet  aBC BsF e Sh oA Bk By
2- [ 4- ( Zcrath (Blxudfr mLphEmooonbiRedorga@ibHgygrs werm -chngehiratéd e tdryb pEint @mdiiog aci d

i “br oz Savt PlyciTh R A BRI M ofRigPihegl biabuht
1H), 5.4ffer(coolingfo 255C3the salytion Mas gvaporatgdtosirypess gozaf£ord 294r2)3-diflug®-- 1.85
(m 2H)pheﬂo;%9 3(-§dpoé|-'é)xobﬂ@%§)1dm0} g 4(-ﬂleth§ngnJcan01@ac§d H?e}lel leg.’er'\‘@ 0 @381“ HigW1]

tR = 2. % at 4 n .58 15
rnaterpq, é?ff’éﬁ]é?q }yﬁo%tf er Ig)urlﬁcat%on LC-MS: 47 M+l ,tr = 3. 03 min

n.
-[4-(2, 3-di fluoro-phenoxy) - 2- oxo- 2H pyri di n- 1-y1] - 4- met hyl - pent anoi ¢ aci d
1- met hyl Preayat@ne@i234y(2 )3~ diffucie-phnsoh)Bt-oxan2Bfpyridin-1-yl]-4-methyl-pentanoic

I h din- 1- d
¢80 Bt s AOSARR e 2ORE s  Th INL EPIAELG RS S,
N, N- di |rs@tbqumpeetnhy:| aa:nd methybesw (A0,g, Owe}mmlcyttlc &iq ﬁoazhbwa&tr@mchwdhzmw (20
y1)-N N, NS'Nm&rthT@%fxme WaQ Bkl 1A Loy O%Phﬁé ﬁméHﬁafy%h&W%e Rnodd 45
mol ) and razol - 3-yl am ne (32 e reaction
was st imrideagn. 2151@ fé%t@ﬁuwtcon%ntr@w%n peGHe, Tthﬁ éestuaa@trp%u%ms dpsoleddnwi t h

eL Ihyl 3&1@}1@%&?& mmaa@wamSwM?sﬂﬁgwmet 220 a1 raﬂt@@r?h@%e a{i@@@veiﬂmt
C e, S utl o ur a ueous soal (0] e sol ution
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over anhydrous sodiumsulfate, filtered, rinsed and concentrated in vacuo.
Silica gel colum chronmat ography (100% et hyl acetate) afforded

244- (2, 3-di fl uor o- phenoxy) - 2- oxo- 2H pyri di n- 1y1] - 4- net hyl - pent anoi ¢ aci d
(1-net hyl - 1H pyrazol -3-yl)-amde (95 ng, 76% as a white solid; ES '-HRVS
n1e cal cd for 0211 122N403F2 [NH—l] 417. 1733 found 417 1733 1H NIVR (400

R A~ 1/~ \ AN NS — o~ o~ — g g ~



30 7249 (m 1 H, 7.23 - 7.37 (m 2 H, 6.3
J=7.9, 2.8 Hz, 1 H), 5.74 (dd, J=11.6, 4.9
H)y, 3.74 We,208/04098451. 97 - 2.07 (m 1 H), 1.77 (ddd, J=12CZ/EP016/06045D Hz, 1
H, 1.23 - 1.37 (m 1 H, 0.88 (d, J=6.6 Hz, 3 H), 0.85 (d, J=6.6 Hz, 3 H).
WO 2011/ 009845PCT/ EP2010/ 060452 -25- ERénple 2

244- ( 3- Fl uor o- phenoxy) - 2- oxo- 2H pyridi n-1 -y1] - 4- met hyl - pent anoi ¢ aci d

(1- et - D ESCARE

anal ogg}(1 s #&R%e%/{oa%ﬁ ld%t rﬂsgl%%h g g#%%&%u%\lﬂ %ﬁg}} eSte'iEQOZn% ﬁkpm%{&la ting
from 1-wéslusod witgul oritie- eiicatien; éiGM 882 PM+1]", tg = 1.64 min.

[ 4- (3-fluoro-phenoxy) - 2- oxo- 2H pyri di n-1-y1] - 4- met hyl pent anoi ¢ aci d

§ 1ngFt h%/Ie %ﬂ%ﬂtﬁ%‘ﬂf NEZI}’(-’L!B aﬁhgcl[? 1;3%? 6}?0 sQ 015 d(nlpﬂyl mgglgea;g %Eﬁa?%bﬁ
| S u

309, 182810 OI%WH("?R ‘Mgé @ER?)HOB‘/ 0o %H%”@éi Iyl jf-mesh ﬂ)ee@ml&ﬂ?ﬁ

HZ i Hhethyl dster (12 g)&ddd) ihiznetHanbl) 30311]4Pwas tk€atod Wwith M dolirdion of aykcous’. 24 ( m
20y TRy P Ly b Bt P i i e, 222

5.51 (dgaddiof v@sidencehtrifed iBvatdo( Ihe Beskfue v&tasgiisso 1v2d vwetey (1D rhi;u) arfd thgn ()vdsld

‘(]) 33-‘51 g— dax?raécgd g&nt‘ﬁ e't'gyl aﬁtﬁ% l(:'x 1 L. 1%)411L)1 T‘ﬁg a&ﬂf@oug lal%r wls &94i€i6d w}th@qﬁedi%

4- Met hyllvdmchiprigyagids Bﬁdﬁwgﬁ@wﬂgﬁhnraﬁuﬁedwi)ﬁolﬂf‘@ﬁﬁddwoﬁlérafa@n gnd then was
(1- p@t Rysshddwiyi ez to &ford 2=[4-(2,3-difluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-

pentanoic acid (900 mg, 63.6 % for three steps); 'H NMR (300 MHz, ds-DMSO): $ 13.14 (s, 1H,
broad), 7.79 (d, 1H,J = 7.8 Hz), 7.51 - 7.29 (m, 3H), 6.26 - 6.22 (m, 1H), 5.57 (s, 1H), 5.32 (dd,

1H, J; =10.5 Hz, J, =4.8 Hz), 2.08 - 1.85 (m, 2H), 1.30 (s, 1H, broad), 0.88 (d, 6H, J = 6.6 Hz).
LC-MS: 338 [M+1], tg = 2.52 min. HPLC: 100.00 % at 214 nm, 99.43 % at 254 nm, tg = 5.58

15 min.

8 (d, J=2.0 Hz, 1 H), 6.22 (dd,
Hz, 1 H), 5.55 (d, J=2.8 Hz, 1

Preparation of 2-[4-(2,3-difluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic
acid (1-methyl-1H-pyrazol-3-yl)-amide: A solution of 2-[4-(2,3-difluoro-phenoxy)-2-oxo-2H-
pyridin-1-yl]-4-methyl-pentanoic acid (100 mg, 0.3 mmol) in N,N-dimethylformamide (2 mL) at
25°C was treated with N,N-diisopropyethylamine (0.15 mL, 0.9 mmol), O-(7-azabenzotriazol-1-

20  yD-N,N,N’N’-tetramethyluronium hexafluorophosphate (HATU) (171 mg, 0.45 mmol) and 1-
methyl-1H-pyrazol-3-ylamine (32 mg, 0.33 mmol). The reaction was stirred at 25°C overnight.
At this time, the reaction was diluted with ethyl acetate (30 mL) and was washed with a
saturated aqueous ammonium chloride solution (20 mL), a saturated aqueous sodium
bicarbonate solution (20 mL) and a saturated aqueous sodium chloride solution (20 mL), dried

25 over anhydrous sodium sulfate, filtered, rinsed and concentrated in vacuo. Silica gel column
chromatography (100% ethyl acetate) afforded 2-[4-(2,3-difluoro-phenoxy)-2-oxo-2H-pyridin-1-
yl]-4-methyl-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-amide (95 mg, 76%) as a white solid;
ES"-HRMS nv/e calcd for C2 HxN4OsF, [M+H'] 417.1733, found 417.1733; "H NMR (400
MHz, DMSO-ds) & ppm 10.96 (s, 1 H), 7.83 (d, /=7.9 Hz, 1 H), 7.55 (d, /=2.0 Hz, 1 H), 7.40 -

30 7.49 (m, 1 H), 7.23 - 7.37 (m, 2 H), 6.38 (d, /=2.0 Hz, 1 H), 6.22 (dd, /=7.9, 2.8 Hz, 1 H), 5.74
(dd, /=11.6,49Hz, 1 H), 5.55(d, /=2.8 Hz, 1 H), 3.74 (s, 3 H), 1.97 -2.07 (m, 1 H), 1.77 (ddd,
J=14.2,9.6, 49 Hz, 1 H), 1.23 - 1.37 (m, 1 H), 0.88 (d, J/=6.6 Hz, 3 H), 0.85 (d, /=6.6 Hz, 3 H).



am de I n an anal ogous manner to the stepw se sequence outlined in
Exanple 1, starting fromiodo-benzene afforded
4- et hy 1-\wo(28t10008844- phenoxy- 2H- pyri di n- 1-y1) - pent anoi ¢ RCITEPEA/02E452
met hyl - 1H pyrazol -3-yl)-am de as a white solid (66 ng, 58% for the final
step); ES+-HRMS nfe cal cd for C21H24N4®3—[N%Fﬂ 381. 1921, found 381.1921. 1H
NVR (400 MHz, DMSO-d6) 6 ppm 10.94 (s, 1 , 7.78 (d, J=7.8 Hz, 1 H), 7.55
(d, J=1.9 Hz, 1 H), 7.50 (t, J=7.7 E%anéﬂ{% 7.32 (t, J= 7 7 Hz, 1 H), 7 21
(d, J=7.7 Hz, 2 H), 6.38 (d J= 1 9 6.13 (dd, J=7.8, 2.7 Ft,
5.73 (dd, J= 11, 5 4.9 Hz, 1 H), 41 (d, J=2.7 Hz, 1 H), 74 (s, E&
1.90 - 2204 3-kluorotphenosy)- Zraxc( aHdperdi!!tll pl]-4omgthyk-penianoic: acH; (1-megy 1
1 H, 0.88 (d, J=6.6 Hz, 3 H), O0pf%6M3-ydhnfaeHz, 3 H. WO
2011/ 009845PCT/ EP2010/ 060452 - 26- Exarrp?
4- Met hyl - 2- (2- oxo0- 4- o-t ol yl oxy-2H pyri di n-
(1-met hyl- 1H pyrazol -3- yl)-amde 5In an
sequence outlined in Exanple 1, startQng
af forded 4-nethyl-2-(2-o0xo-4-g-tolyl -
(1- net hyl - 1H pyrazol - 3-y1) - ¢ [ solfTd'N-221 ng, 77% for the
final step); ES - HRMS nie C . f 2H26N40 1-1] 395.2078, found
395.2078. 1H NWVR (400 M| DWBC)d%) 6 ppm10.93 (s, 1 H), 7.78 (d, J=7.7
Hz, 1 H, 7.55 (d, J=2.2 Hz, 1 H), 7.38 (d, J=7.2 10 Hz, 1 H), 7.31 (td,
J 7.9, 1.5 HriZn aﬂaldr@dus ?naZlﬂet(tbdhe stepwide sdqubnddzoutlinet)in EXarhple(id staﬂcm@ fPorhia, 1
, d (dd
T2 B3 ppeke a2 933 0 oGl 2 B et dR ™y
1 92 - @neaoicracidl(1Hpgthyl- AF-pyohddl-3< ybia¢n1ﬂ¢ a9a WthS@hd—QlOlIng—|)7l‘Vlf0211he-ﬁIIBl 38 (m
t HRVE By ¢l 9.9 6‘?@4 3@9'1'%2 Foldld 399<aR! §1 RMIR (400
2 14- (%%§ ﬁt?l uor o- %eno&dag ﬁgmox% Ag?i ﬁn- - 0- met hﬁ/ﬁf@ent arl}/(iji:é aci d
( 1- et Az PMSO-ds) pmn1095@ 1H)780(dJ’77}h 1 755(¢Ji.1 z, 1 H), 7.49 -
10  7.57 (m, 1 H), 7.14 - 7.24 (m, 2 H), 7.08 (dd, /=8.1, 1.5 Hz, 1 H), 6.65 - 7.05 (m, 1 H), 6.38 (d,
J=2.1Hz, 1 H), 6.14 (dd, J=7.7, 2.8 Hz, 1 H), 5.74 (dd, /=11.4, 4.8 Hz, 1 H), 5.51 (d, /=2.8 Hz,
1 H), 3.74 (s, 3 H), 1.92 - 2.07 (m, 1 H), 1.77 (ddd, /=14.1,9.5, 4.8 Hz, 1 H), 1.24 - 1.39 (m, 1
H), 0.89 (d, J=6.6 Hz, 3 H), 0.85 (d, J=6.6 Hz, 3 H).

-yl) pent anoi ¢ acid

nal ogous nanner to the stepw se
1- iodo-2-nethyl -benzene

(i diyn-1-yl)-pentanoic acid

Example 3

15 4-Methyl-2-(2-0x0-4-phenoxy-2H-pyridin-1-yl)-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-
amide

In an analogous manner to the stepwise sequence outlined in Example 1, starting from
iodo-benzene afforded 4-methyl-2-(2-0x0-4-phenoxy-2H-pyridin-1-yl)-pentanoic acid (1-
20 methyl-1H-pyrazol-3-yl)-amide as a white solid (66 mg, 58% for the final step); ES'-HRMS m/e
caled for Cp HpN4O3 [M+H '] 381.1921, found 381.1921. 'H NMR (400 MHz, DMSO-ds) &
ppm 10.94 (s, 1 H), 7.78 (d, J/=7.8 Hz, 1 H), 7.55 (d, J/=1.9 Hz, 1 H), 7.50 (t, /=7.7 Hz, 2 H),
7.32 (t,J=7.7Hz, 1 H), 7.21 (d, J=7.7 Hz, 2 H), 6.38 (d, J/=1.9 Hz, 1 H), 6.13 (dd, /=7.8, 2.7 Hz,
1 H),5.73 (dd, J=11.5, 4.9 Hz, 1 H), 5.41 (d, /=2.7 Hz, 1 H), 3.74 (s, 3 H), 1.90 - 2.08 (m, 1 H),
25 1.76 (ddd, /~=14.0,9.5,4.9 Hz, 1 H), 1.31 (br. s., 1 H), 0.88 (d, /=6.6 Hz, 3 H), 0.85 (d, J=6.6 Hz,
3 H).



pyrazol - 3-y1) - am de I n an anal ogous manner to the stepw se sequence
outlined in Exanple 1, starting from1, 3- difluoro-2-io do-benzene afforded
2-[4- (2, owoizbiwmeesasphenoxy) - 2- oxo- 2H pyri di n-1-y1] - 4- 2@CHEPRy0/Op@EAL anoi C
acid (1-nethyl-1H pyrazol -3-yl)-amde as a white solid (105 ng, 84%for the
final step); ES '-HRMS me calcd for G264 -122N403F2 [ M+H] 417.1733, found
417.1732. 1H NWMR (400 MHz, DIVISOdG) 6 ppm 10.97 (s, 1 H), 7.84 (d, J=7.8
Hz, 1 H, 7.55 (d, J=2.1 Hz, 41 sled- 90 (m 1H), 7.34 - 7.40 (m 2
H. 6.38 (d, J21Hz 1H) 625(3‘3"’78 29Hz 1 H), 5.73 (dd,
J=11.5, 4.9 H, 1 H), 550 (d, J=2.8 Hz, 1 H), aig{ 3 H, 1.96 - 2.08
(m 1 H#4- Me&b@a(@tmé&@b@mﬁmﬁ@e&ﬂ?ma@m (ldm,thyd-iir&pzrazgl.-%-, 4.9
Hz, 1 H, 1.31 (m 1 H, 0.88 (d, J58)Bmiffe 3 H. 0.85 (d, J=6.6 Hz, 3 H).
Exanpl e 6

4- Met hyl - 242- oxo0-4-(2-trifl uoronet hyl - phenoxy) - 2H pyri di n- 1-y1] - pent anoi ¢
acid (1- 5nethyl-1H pyrazol -3-yl)-am de I n an anal ogous manner to
the stepw se sequence outlined in starting from 1-

i odo-2-trifluoronethyl-benzene affo N

4-met hy1l-2-[ 2-ox0-4-(2-trif -2Hpyri di n- 1-y1] - pent anoi c
acid (1-nethyl-1H pyrazol - 3 solid (111 ngy, 82% 10 for
the final step); ES '-HRVS nile cBl cd for 022H23N403F3 [ MFNa] 471. 1614,
found 471.1615. 1H NWR (400 MHz, DVsO- d6) 6 ppm 10.97 (s, 1 H, 7.87 (d,
J=7.9 Hz, 1 H, 7.82 (d, J=7.9 Hz, 1 H, 7.75 - 7.82 (m 1 H), 7.79 (t,
J=7.9 HZ In H) analogfuis (ngh,nndr:ta 1Rk $t2pwite kquencemutlfrted id EXapldz, sthrtldg)frorﬁ 147 (d,
J=7.9 J

5.74 ( dado % rﬁ%hg%eﬂz@%ﬁiffordie%ﬁ ml_%’y%-é-(?)d)'xo %%719 xy-Z%l' %rldl%%7}ép Peﬁta%pl?_i)

1 94 - a21do(ﬂ -thethylt 1 pyrazo 7 F-yldatdide 25 a 3ehite solid 0123, mg,. 7 %for the f)al stt:pBES( br.

244 (4 F uorlg%péﬁ%goﬁgg( _2%)1*)@(40_331\/]% 99§§0f81§01‘.fﬁ16&9§ 2|d278 b @%%E?@@C aci d

(1- met Hy syi)H)aﬁ-,7§éc){J77Hle 755(d.]22 z, 1 H), 7.38 (d, J=7.2
10 Hz, 1 H), 7.31 (td, J=7.9, 1.5 Hz, 1 H), 7.24 (td, J=7.2, 0.9 Hz, 1 H), 7.13 (d, /=7.9 Hz, 1 H),
6.38 (d, /=2.2 Hz, 1 H), 6.13 (dd, /=7.7, 2.8 Hz, 1 H), 5.72 (dd, J/=11.3, 4.9 Hz, 1 H), 5.27 (d,
J=2.8 Hz, 1 H), 3.73 (s, 3 H), 2.13 (s, 3 H), 1.92 - 2.04 (m, 1 H), 1.77 (ddd, J=14.1, 9.4, 4.9 Hz,
1 H), 1.24 - 1.38 (m, 1 H), 0.88 (d, J=6.6 Hz, 3 H), 0.85 (d, J=6.6 Hz, 3 H).

Example §

15  2-[4-(2,6-Difluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide

In an analogous manner to the stepwise sequence outlined in Example 1, starting from 1,3-
difluoro-2-iodo-benzene afforded 2-[4-(2,6-difluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-

20 methyl-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-amide as a white solid (105 mg, 84% for the
final step); ES™-HRMS m/e calcd for Cy1Hy,N4OsF, [M+H'] 417.1733, found 417.1732. 'H
NMR (400 MHz, DMSO-ds) 6 ppm 10.97 (s, 1 H), 7.84 (d, /=7.8 Hz, 1 H), 7.55 (d, /=2.1 Hz, 1
H), 7.41 - 7.50 (m, 1 H), 7.34 - 7.40 (m, 2 H), 6.38 (d, J/=2.1 Hz, 1 H), 6.25 (dd, /=7.8,2.9 Hz, 1
H), 5.73 (dd, J/~11.5,4.9 Hz, 1 H), 5.50 (d, /=2.8 Hz, 1 H), 3.74 (s, 3 H), 1.96 - 2.08 (m, 1 H),



20l n an anal ogous manner to the stepw se sequence outlined in Exanple 1,
starting from1l- fluoro-4-io do-benzene afforded 2-

[ 4- (4-f] WwocepesaRy) - 2- oxo- 2H pyri di n- 1 -y1] - 4- met hyl pe RCAMPRE10/060452

aci d(l-msthyl-1I—I—pyrazo|-3-y1)-arri de as a white solid (102 ng, 82% for the
final step); ES '-HRMS me calcd for GZV{ 123N403F [MrNa] 421.1646, found

421.1643. 1H NWVR (400 MHz, DMBO-d6) 6 ppm 10.93 (s, , 7.78 (d, J=7.8
7oa - %é%dﬁ%e% Tgaddd ”flanﬁ?%‘i6%899%?%?’3%%&624%@@??
H, 5 #).(dd, J=11.5, 4.9 Hz, 1 H), 5.40 (d, J=2.8 Hz, 1 H), 3.74 (s, 3 H),

1.94 - 2.06 (m 1 H), 176(ddd J141 9.5, 4.9 Hz, 1 H), 1.23 - 1.37 (m
1 H, 0.88 (d, J=6.6 Hz, 3 H), O0.84pkdmplcH- 6 Hz, 3H). Exanpl e 8
54- Met hyl - 2-[ 2- ox0-4- (pyri di n- 3- yI oxy) - 2H pyridi n-1-y1] - pentanoi ¢ acid

Ctomut or i mR T Qe dr e ahiR e mpykphenad 3P ARy B-pnppic 4 &l e

af f of ded 4- net hyl- 2-[ 2- ox0- 4methyld1di-pySezyl-dx¥)yamidepyr i di n- 1- y1] - pent anoi c

acid 10 (1-methyl -1H pyrazol -3-yl)-anide as a white solid (143 ng, 94% for

the final step); ES'-HRMS nle calcd for OH23N503 [ M+l -1] 382.1874, found

382.1874. 1H NVR (400 MHz, DVSO-d6) 6 ppmil0.95 (s, 1 H), 8.52 - 8.55 (m 2
d

H, 7.82 (d, J=7.9 Hz, 1 H), 7.75 ( =8>3, 2.6, 1.1 Hz, 1 H), 7.55 (d,
J=2.2 Hz, 1 H), 7.52 - 7.57 =2.2 Hz, 1 H), 6.17 (dd,
J=7.9, 2.8 Hz, 1 H), 5.74 ( “1'Mr, 5.47 (d, J=2.8 Hz, 1

, 3.74 (s, 3 H, 1.94 - (ddd, J=14.2, 9.6, 4.9 Hz,

|ZI_.DH), 1.25 - 1.38 (m 1H),F'8F9(d J66HZ 3 H, 0.8 (d, J=6.6 Hz, 3
H). Exanple 9
244- (Bi phenyl- 2-yl oxy) - 2- oxof2H pyri di n- 1- y1] - 4- net hyl - pent anoi ¢ aci d
(1-net hyl-1H pyrazol -3-yl)-am de
In an analogous manner to the stepwise sequence outlined in Example 1, starting from 1-
iodo-2-trifluoromethyl-benzene afforded 4-methyl-2-[2-0x0-4-(2-trifluoromethyl-phenoxy)-2H-
pyridin-1-yl]-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-amide as a white solid (111 mg, 82%
10  for the final step); ES-HRMS m/e calcd for C,,Hy3N4OsF; [M+Na'] 471.1614, found 471.1615.
'"H NMR (400 MHz, DMSO-ds) 3 ppm 10.97 (s, 1 H), 7.87 (d, J=7.9 Hz, 1 H), 7.82 (d, /=7.9 Hz,
1 H),7.75-7.82(m, 1 H), 7.79 (t, /=7.9 Hz, 1 H), 7.56 (d, J/=2.0 Hz, 1 H), 7.52 (t, /=7.9 Hz, 1
H), 7.47 (d, J/=7.9 Hz, 1 H), 6.38 (d, /=2.0 Hz, 1 H), 6.16 (dd, /=7.9, 2.7 Hz, 1 H), 5.74 (dd,
J=11.3,49Hz, 1 H), 5.50 (d, /=2.7 Hz, 1 H), 3.74 (s, 3 H), 1.94 - 2.07 (m, 1 H), 1.77 (ddd,
15 J=14.1,9.5,49 Hz, 1 H), 1.31 (br. s., 1 H), 0.89 (d, J=6.6 Hz, 3 H), 0.85 (d, J/=6.6 Hz, 3 H).

Example 7

2-[4-(4-Fluoro-phenoxy)-2-oxo0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide

o
O _—
o =
20 In an analogous manner to the stepwise sequence outlined in Example 1, starting from 1-

fluoro-4-iodo-benzene afforded 2-[4-(4-fluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-
pentanoic acid(1-methyl-1H-pyrazol-3-yl)-amide as a white solid (102 mg, 82% for the final
step); ES-HRMS nv/e calcd for CyHa3N4OsF [M+Na '] 421.1646, found 421.1643. '"H NMR
(400 MHz, DMSO-ds) 6 ppm 10.93 (s, 1 H), 7.78 (d, /=7.8 Hz, 1 H), 7.55 (d, /=2.0 Hz, 1 H),



20 - In an anal ogous manner to the stepw se sequence outlined in Exanple
1, starting from2- io do-biphenyl afforded 2- [4-(biphenyl-2-ylo

Xy) - 2- oxow@eyoopsdsn- | -y1] - 4-met hyl -p entano ic acid PCT/EP2010/060452

(1-net hyl - 1H pyrazol -3-yl)-am de as a white solid (106 ng, 77% for the
final step); ES - WD 2011/009845PCT/ ER2010/ 060452 -29- HRMS nie calcd for
C27H28NA03 [ M+l - 1] 457.2234, found 457.2235. 1H NWVR (400 MHz, DWVSO d6) 6

ppm 10. ( 7% nhT i 117 - ) 11 &
(Lo, 9w 747gmd 6.8 9p e d i 3 Wy 3 agpd ot s B 5 49
(d, J=H2z 1H3), SHOM, /=2.9Hz( iH).J3=81 (5, BiH), 1.94) 2.06 (851 (D, 1 Je2ddd, ¥z14.1, H),4.%5. 02
(dd, J:}?z,§1Hg-l.823Hzla37]ﬂ_'n;f,|)l’Hﬁ-O@E@ (ddgk6. 4 b 13 Pr) (ﬂgz@&d:@za%ﬂr& 319,532 (d, J=2.8
Hz, 1 H), 3.73 (s, 3 H), 1’83 -"1.97 (m 1'H, 1’71 (ddd, J=14.0, 9.3, 4.9
Hz, 1 H, 1.12 - 1.25 (m 1 H), 0.84 gd, J=6.6 Hz, 2 H), 0.80 (d, J=6.6 Hz,
2 H Exanple 10 Example 8
244- ( 2- 1 sopropyl - phenoxy) - 2- oxo- 2H pyri di n-1-y1] - 4- et hyl - pent anoi ¢ aci d
( 1- n&t hy U-Vréthyly2-§2z 0% 0-3-(pilyidimr3-gtoxiP2H-pyridinAl -sh-preaédnogoadd (Barehylt i+ he
stepwi se sequence outlined in Exgml e 1, nstarting froml- io
do- 2-i sopropyl - benzene afforded ﬁ}-%zgl 31"‘/1) arffde
[ 4- (2-isopropyl - phenoxy) - 2- oxo- 2H pyri di n-l -y1]-4- nethyl - pentanoic acid
(1-net hyl - 1H pyrazol -3-yl1l)-am de as a whitle solid (100 ng, 82% for the
final step); ES '-HRMS nie cal cd foroC2 03 [ M+H] 423.2391, found
423.2390. 1H NMR 15 (400 MHz, DMBO- ppf 10,95 (s, 1 H), 7.78 (d, J=7.8
Hz, 1 H, 7.55 (d, J=2.1 Hg7 Tj)H), (7. (q—1 H, 7.26 - 7.33 (m 2
H, 7210 (m 1 H, 6.38 (d\J=2_1 Kz, J1 Hp 6. (dd, J=7 .7, 2.8 Hz, 1
H, 5.72 (dd, J=11.3, 4.9 Hz,”1 ¥, 5.31 (d, J=2.8 Hz, 1 H, 3.74 (s, 3 H),
2.91 - 3.07 (m 1 H, 1.99 (s, 1 H, 1.76 (ddd, J=14.1, 9.4, 4.9 Hz, 1 H),
1.32 (br. $pan dndBgoud meAnéGo tHEGeBwikE scqchde-0uiRd if ExampR.- 10 staingIrdth 3- 0. 84
(d, J:6,.§3 Hz,. .3;{). ZQ?anﬁlebé . s L
244- ( 2,1990py1idjBs 8Rdeh 595t h Y- koo 9t hyiding - vlo gy 2rpyding -y @k ptaneic acidei d
(1- et Ry dméhl1-1H-pyrazol-3-yl)-amide as a white solid (143 mg, 94% for the final step); ES"-HRMS

m/e caled for CoH,3NsO3 [M+H'] 382.1874, found 382.1874. '"H NMR (400 MHz, DMSO-ds) &

ppm 10.95 (s, 1 H), 8.52 - 8.55 (m, 2 H), 7.82 (d, /=7.9 Hz, 1 H), 7.75 (ddd, /=8.3, 2.6, 1.1 Hz, 1

H), 7.55 (d, /=2.2 Hz, 1 H), 7.52 - 7.57 (m, 1 H), 6.38 (d, /=2.2 Hz, 1 H), 6.17 (dd, J=7.9, 2.8

Hz, 1 H), 5.74 (dd, /=11.7, 4.9 Hz, 1 H), 5.47 (d, /<2.8 Hz, 1 H), 3.74 (s, 3 H), 1.94 - 2.06 (m, 1

15 H), 1.77 (ddd, J=14.2, 9.6, 4.9 Hz, 1 H), 1.25 - 1.38 (m, 1 H), 0.89 (d, J=6.6 Hz, 3 H), 0.85 (d,

J=6.6 Hz, 3 H).

Example 9

2-[4-(Biphenyl-2-yloxy)-2-o0xo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide

20

In an analogous manner to the stepwise sequence outlined in Example 1, starting from 2-
iodo-biphenyl afforded 2-[4-(biphenyl-2-yloxy)-2-ox0-2H-pyridin-1-yl]-4-methyl-pentanoic
acid (1-methyl-1H-pyrazol-3-yl)-amide as a white solid (106 mg, 77% for the final step); ES -



pyrazol - 3-y1) - am de WO 2011/ 009845PCT/ EP2010/ 060452 - 30- In an

anal ogous nmanner to the stepw se sequence outlined in Exanple 1, starting
from 2, 4-waizbiwwesas| -i o do- benzene afforded PCT/EP2010/060452

2-[4- (2, 4-di fluoro-phenoxy) - 2- oxo- 2H pyridin-1-y1]-4- nethyl -pentanoic acid
(1- et hyl - 1H-pyrazol -3-yl)-anmide as a-@kite solid (99 ny, 79% for the final
step); ES '-HRMS me calcd for C21H22N403F2 [ MtH] 417.1733, found 417.1732.

747 %O%r%%dﬁ@%@4§1[%@_%35%?@;fﬁd@g&ég?&ﬁ@@ §470|9|Z%\4H% H)11 H,

6.18 (dAVISO=)9,ppm 8.8 (s. 1 HY 7.68 (43~ dhoblz JHN 7652 -41.87 bz, 2 H).149 6d.4%7 (%,

J=2.8 Hzg b, Hy), P47 4709 (m33 ﬁ§,7-3695,41 &,Qh)gmgﬁd,@:pll_gjl fisidtho d=Jdk 2.
1°H -"1.37 1 u&_) 0. 88 I26 6

9.6, 4.8 Hz ., 1.20 =6.6 Hz, '3 0.85 (d,
J=6. 6 HBz 1FDp.35¢dafms) bHzol H), 6.62n2dd, =7.8,2.8 Hz, 1 H), 5.66 (dd,.]=Il.5,4|._8 Hz, 1 H), (

10_2354E (330K, =8 %Izr,fﬂitfl)yBﬁE'OQBCIX){)lﬁgj-gX@?- @blﬂﬁ},ildﬂ:‘(dhd,%]lﬂffﬂ)l; o8t hylHAHEH)ANOoI C
aci - - y -3- - - n anal ogous manner to
fhe st dpl SboS bubiBed BEH Vel M TGRS e T HE s Fom 1

chl or o- 3-i odo- 2- net hyl - benzene af f or ded

2-[ 4- (3-chl or 0- 2- et hyl - phenoxy) - 2- Bxample-1¥yri di n- 15

1-yl]-4-nmethyl - pentanoic acid (1-nethyl-1H pyrazol-3-yl)-amde as a white
solid (9% o8 i f4_pal.rft X . J1H-
Zaorsnib s 0sh s ORI DR e N et
ppm 10.95 (s, 1 H), 7.81 (d, J=7Poragpl-3-yDegmidg 55 (d, J=2.1 Hz, 1 H), 7.44

(d, J=7.9 Hz, 1 H), 7.34 (t, J=7.9 Hz, 1 H), 7.18 (d, J=7.9 Hz, 1 H), 6.38
(d, J=2.1 Hz, 1 H), 6.16 (dd, J=7.9, 2.8 1 H, 573 (dd, J=11.4, 5.0
Hz, 1 H, 5.33 (d, J=2.8 Hz, 1 H), s, 3 H, 2.17 (s, 3 H, 1.94 -
2.05 (m 1 H), 1.77 (ddd, J 0O Hz, 1 H, 1.23 - 1.39 (m 1 H),
0.88 (d, J=6.6 Hz, 3 H), ( . NS . Exanple 13
244- (2,5-Di fl uor o- phenoxy) i dilln- 14y 1NZ- net hyl - pent anoi ¢ aci d
(1-met hyl-1H pyrazol - 3-y1)-

10

In an analogous manner to the stepwise sequence outlined in Example 1, starting from 1-
iodo-2-isopropyl-benzene afforded 2-[4-(2-isopropyl-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-
methyl-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-amide as a white solid (100 mg, 82% for the
final step); ES™-HRMS m/e calced for Cp4H3oN4O3 [M+H '] 423.2391, found 423.2390. 'H NMR

15 (400 MHz, DMSO-ds) & ppm 10.95 (s, 1 H), 7.78 (d, J/=7.8 Hz, 1 H), 7.55 (d, /=2.1 Hz, 1 H),
7.43 -7.49 (m, 1 H), 7.26 - 7.33 (m, 2 H), 7.10 (m, 1 H), 6.38 (d, /=2.1 Hz, 1 H), 6.15 (dd, J=7.7,
2.8 Hz, 1 H), 5.72 (dd, J=11.3,4.9 Hz, 1 H), 5.31 (d, /=2.8 Hz, 1 H), 3.74 (s, 3 H), 2.91 - 3.07
(m, 1 H), 1.99 (s, 1 H), 1.76 (ddd, J=14.1, 9.4, 4.9 Hz, 1 H), 1.32 (br. s., 1 H), 1.15 (d, J=6.8 Hz,
6 H), 0.88 (d, J=6.6 Hz, 3 H), 0.84 (d, J=6.6 Hz, 3 H).

20 Example 11

2-[4-(2,4-Difluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide



25 WO 2011/ 009845PCT/ EP2010/ 060452 - 31- I n an anal ogous manner to
the stepw se sequence outlined in Exanple 1, starting froml1, 4-

di f1 uor o-wei2011dw9tasnzene af f or ded PCT/EP2010/060452

244- (2, 5-di fl uor o- phenoxy) - 2- oxo- 2H- pyri di n-| -y1] - 4- net hyl - pentanoi c acid
(1-met hyl - 14 pyrazol -3-yl)-anmide as a4 te solid (94 ny, 75% for the final
step); ES '-HRMS me calcd for C21H22N403F2 [ MtH] 417.1733, found 417.1734.

118 N 490080, 900 PRI s it et S5 2t
(dd, J=diflgrol-wdpebenzenpipffosled 2-[Ud@,4-diflugrosphenoy)itoxat 2Hynyrglis2-yllkH- J=2. 8
ﬁ, i 'ﬂleth%?il-%egm(néilc a%si;d'el-mét%}?ﬁlH-%/r%él-@?l)-%n_ﬂg): as % white(SHH4 (909]%1%,47934 f(%:cge 64H529
3 H). EXRhPED: ES -HRMS ok caled for c2'1H221\1(4o’3F2 [M+H]417.1733, found 3 e ’
104- jvetriyir- 244 MPaahvSal-&0) 5pyd DX92 (21 K07 ROK @YETD Mz, U- M), I7-47emt. 8n@h,G3 B d
St epwi S22 SRt B2 DN B AR H i 401018 (4 029 P ROTR T I, S it bl eme
af f or ded8 Bznbthy342 6 JEna i, hal)ed-72-(yI130H X y)252-06beaH- By rli 4 (adil- 414 -2, 95,

t anoj i =1 - - AN ' id (106 ny,
556 ror-f b2 Il dE L e DY RRR otz YRED STt bG TRk 630 2078,
found 431.2078. 1H NVR (400 Mz, DMSO-d6) 6 ppm 10.93 (s, 1 H), 8.06 (d,
J=7.2 Hz, 1 H), 7.93 (d, J=8.3 Hz, Hxampled2gs (d, J=7.7 Hz, 1 H), 7.82 (d,
J=7.9 Hz, 1 H), 7.56 - 7.65 (m 3 H, 7.55 (d, J=2.0 Hz, 1 H), 7.40 (d,
J=71@ Hz2-[4- Bra3-hékhyllpRentd -ok -priddn-19d}-4-hrethyl/pentZndic béid (1- H) ,
572 (G0 9L 5.0 v Bog b e g AR e TS (S S
1.93 -2.06 (m 1 H), 1.71 - e '(lﬁ'l’&”l(é?:3'f.‘)?§“td§f. s., 1 H, 0.89 (d,
J=6.6 Hz, 3 H), 0.84 (d, J=6.6 Hz, 3 H). Exanple 15

2-[ 4- (2- Chl or o- phenoxy) - 2- oxo- 2H pyri di n- 1-ly1] - 4- net hyl - pentanoi ¢ acid
(1-net hyl-1H pyrazol -3-yl)-am de 0

Cl

In an analogous manner to the stepwise sequence outlined in Example 1, starting from 1-

chloro-3-iodo-2-methyl-benzene afforded 2-[4-(3-chloro-2-methyl-phenoxy)-2-oxo0-2H-pyridin-
15  1-yl]-4-methyl-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-amide as a white solid (75 mg, 60%

for the final step); ES'-HRMS m/e calcd for Co,HysN4O3C1 [M+H ] 429.1688, found 429.1687.

'"H NMR (400 MHz, DMSO-ds) 3 ppm 10.95 (s, 1 H), 7.81 (d, J=7.9 Hz, 1 H), 7.55 (d, J/=2.1 Hz,

1 H), 7.44 (d, /=7.9 Hz, 1 H), 7.34 (t, J/=7.9 Hz, 1 H), 7.18 (d, J/=7.9 Hz, 1 H), 6.38 (d, J=2.1 Hz,

1 H), 6.16 (dd, J=7.9, 2.8 Hz, 1 H), 5.73 (dd, J=11.4, 5.0 Hz, 1 H), 5.33 (d, /=2.8 Hz, 1 H), 3.74
20 (s,3H),2.17(s,3 H), 1.94-2.05 (m, 1 H), 1.77 (ddd, J=14.1, 9.5, 5.0 Hz, 1 H), 1.23 - 1.39 (m,

1 H), 0.88 (d, J/=6.6 Hz, 3 H), 0.85 (d, J=6.6 Hz, 3 H).

Example 13

2-[4-(2,5-Difluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide

25 F



WO 2011/ 009845PCT/ EP2010/ 060452 -32- In an anal ogous manner to the stepw se
sequence outlined in Exanple 1, starting from1l- chloro-2-io do-benzene
af f or ded WO 2pA/002846 hl or 0- phenoxy) - 2- oxo- 2H pyri di n- | - ylpcamreatapb@ent anoi ¢
acid (1-rrethy|-1|—|—pyrazo|-3-y1)-am' de as a white solid (85 ng, 68%for the
final step); ES '-HRMS me cal cd for G21+H23N403C1 [I\/H—l] 415 1532, found
415. 1531 1H NVMR 5 (400 MHz, DMSO d6) 6 ppm 10.96 (s, 7.81 (d, J=7.8

Hz, :
7 51 ( m 1%'1?1? :S,aq(g)%[)u‘g l‘%l gﬁr %tﬁe %%Wl%e qu‘js;ggcf(e d)%tlgn%g %Eé%l%p]{gzl t%rtg}glféor?gi
J=7. 8, dift@rpZ-iodofgenzone affoyded 2-[4=215-difluarogphanoxy)-Hpxo- BHawr(d@n 194848 Hz, 1
H, 3. 7Iﬂetﬁ%l»pe%tdﬂblc abid - met%gpﬁH(ﬂﬁaz%l-kDyazémlzig ab g%lte%ﬁﬁ&(% rn% J)’_S‘Vﬁgor%%é_h 1
T)OExaaniI@ q_tep) ES -HRl\l/I_% m/e calcd (FOI' C21H22N403F2 [M+I‘|I_D] 417. 1733 fOllIld 417 1734. 1,H H) -
4- IVS;'« ?}NM& 00M1r11ﬂ -TNISO-ild) |8l1$phDIIE9$1®XY-PDhEBQ>(&)F2f8-H@W1I M), 17-44-y/147 @68 BNOI ;:
aci npner to
The st et Se b bubhBLe JER. et Ha TaRaPceg b iy T ER4T845™ 1 1515
|40dot ﬁ Hiz |lfHI);6r5@rfd1.ff®<&Hb,eh|H¢,rﬁe7éh¢sf ®HJeH95 - 2.07 (m, 1 H), 1.77 (ddd, J=14.2,9.5,4.9

nme r
2H pyri |n = y%? lggrété?io]i% zgcl%%r ﬁl%ﬁy?hqméygézo? 6§{yf) am de as a white

solid (89 ny, 64%for the final step); ES+-HRMS mle calcd for C22H23N404F3
[ MtNa] 487.1563, found 457.1564. 1HXwmpleddo MHz, DMVSO-d6) 6 ppm 10. 96 (s,
1 H, 7.82 (d, J=7.9 Hz, 1 H), 7.61 (d, J=8.1 Hz, 1 H), 7.55 (d, J=2.1 Hz,

1 Ho 744Qethyl-2 héh dn-1-§103$)-0 Dbxo-DFE- uIan 1 t8ndib atidd1-mlethyR1H2. 8
20 Hz, 1H)ey5$@1(?gg 3112% i pn 4]I:%%n132a8g21 . 3.74

(s, 3 H, 1.94 - 2.06 (m 1H) Ryrﬂ"'(%ral? ‘9“’5?42 9.5, 4.9 Hz, 1 H), 1.22
©1.38 (m 1 H, 0.88 (d, J=6.6 Hz, 3 H), 0.85 (d, J=6.6 Hz, 3 H. WO

2011/ 009845PCT/ EP2010/ 060452 /¢
t ﬁ -

In an analogous manner to the stepwise sequence outlined in Example 1, starting from 1-
iodo-naphthalene afforded 4-methyl-2-[4-(naphthalen-1-yloxy)-2-oxo-2H-pyridin-1-yl]-

15 pentanoic acid (1-methyl-1H-pyrazol-3-yl)-amide as a white solid (106 mg, 82% for the final
step); ES-HRMS nv/e caled for CpsHapsN4Os [M+H ] 431.2078, found 431.2078. "H NMR (400
MHz, DMSO-ds) 6 ppm 10.93 (s, 1 H), 8.06 (d, /=7.2 Hz, 1 H), 7.93 (d, J/=8.3 Hz, 1 H), 7.85 (d,
J=7.7Hz, 1 H), 7.82 (d, /7.9 Hz, 1 H), 7.56 - 7.65 (m, 3 H), 7.55 (d, /=2.0 Hz, 1 H), 7.40 (d,
J=7.2 Hz, 1 H), 6.38 (d, /=2.0 Hz, 1 H), 6.24 (dd, /=7.7, 2.8 Hz, 1 H), 5.72 (dd, /=11.4, 5.0 Hz,

20 1H),5.34(d,J/=2.8Hz, 1 H),3.73 (s,3H), 1.93-2.06 (m, 1 H), 1.71 - 1.81 (m, 1 H), 1.33 (br.
s., 1 H), 0.89 (d, J/=6.6 Hz, 3 H), 0.84 (d, J=6.6 Hz, 3 H).

Example 15

2-[4-(2-Chloro-phenoxy)-2-oxo0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide

25 cl
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244- ( 2- Fl uor o- phenoxy) - 2- oxo- 2H pyri di n-1-y1] - 4- met hyl - pent anoi ¢ aci d

(1- met hyIwoHe1ppeszol - 3-y1l) -ami de 5l n an anal ogous manRET/APROING04SE epwi Se
sequence outlined in Exanple 1, starting from1- fluoro-2-io do-benzene
afforded 2- [4-(2-fluoro-phenoxy)-2-0x322H pyridin-1-yl]-4- rret hyl pent anoi c
acid (1-nethyl-1H pyrazol -3-yl)-amde as a white solid (84 ng, 68%for the

258""'183%6%&%%%1 SN St SUtAE R o 'E’%%le%g?@%ﬁ%oﬁo RELA
|-¢}110r(7-251§d@1benz]:ﬂg affoudgd 23[4{-@2 -chiore-ghenok®)-2-0%0- zﬁkpymdlp{)l y16-43136t@g|l- J 2 0

HZ1 entafgic Acid (metiryl- ol-% ¢ a®a Whi i in
e ( ta &% {dd((i iyt B p%raé i"?ryl Larhlie a9 &%t@@@ld(%(ﬁlrﬁg,%z%l_/blf&ﬂ'igf aldH)

3213, 5 Siap)gh 4H§M$zm/q0'f1h)d foszémN@%WmHﬁ%wz@ 415531 4
0. 855 ( 40@15@{@[1142150&16 Emm@ 181), 7.81 (d, /=7.8 Hz, 1 H), 7.67 (dd, /=7.9, 1.3 Hz, 1

(1- ot ﬁ%”‘?t PO b AT T M A r i TR aa R i f@nd

st epwi sfel(séiqluéﬂt&, 20&le; hélj 5.73 Edadpl 65, 1.9 Bzal H) 37 €doreds Hap 1 H), 3.74 (s, 3

do- 2-

[0 (2- rAL RS 2RE D . TR ot 0, 7540 Fa) 10 h3ROR SR (4o

(1 rretH%%H-MQ;&%(ﬂof Yz)3H) de as a vvhlte solid (103 my, 83% for the
final 20 step); ES+-HRVS nme cal cd for C22H26N404 [ M+rH 411. 2027, found
4111(2026 1H NMR (400 MHz, DVBO- d6)EGmprik0. 92 (s, 1 H), 7.74 (d, J=7.9
Hz, 7.55 (d, J=2.0 Hz, 1 H), 7.27 - 7.36 (m 1 H), 7.22 (dd, J=8.2,
1.4 HZ d . 1. , 7.8, 1.4 1 ,
6.37 (d, g‘ﬂﬁ)ﬁ"’dz 213 O%Orﬁb szlt,r_ﬂhorea'&?h%xw}'ﬁ%?)azﬂwyrﬁﬁw:ﬁkpﬁafaeaﬁ,acgﬁ%_ 4,H)

5.0 Hz, 1 H, W 2011/ 00984ﬁaI@EEM-EEBﬁ§}.ﬁVZGEMBQale¢- 5.27 (d, J=2.8 Hz, 1

H, 3.77 (s, 3 H, 3.73 (s, 3 : 193- 2.04 (m 1 H, 1.76 (ddd, J=14.2,
9.4, 5.0 Hz, 1 H), 1.31 (br. s., 0.88 (d, J=6.6 Hz, 3 H, 0.84 (d,
J=6.6 Hz, 3 H. Exanple 19 In \/tro Gluco ase Activity 5The conpounds of
formula I which include the corrpound set forth |n t he Exanpl es

In an analogous manner to the stepwise sequence outlined in Example 1, starting from 1-

15 iodo-2-trifluoromethoxy-benzene afforded 4-methyl-2-[2-0x0-4-(2-trifluoromethoxy-phenoxy)-
2H-pyridin-1-yl]-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-amide as a white solid (89 mg, 64%
for the final step); ES'-HRMS m/e calcd for Co,Hy:N4O4F; [M+Na'] 487.1563, found 457.1564.
'"H NMR (400 MHz, DMSO-ds) 3 ppm 10.96 (s, 1 H), 7.82 (d, /=7.9 Hz, 1 H), 7.61 (d, J=8.1 Hz,
1 H),7.55(d, J/=2.1 Hz, 1 H), 7.42 - 7.53 (m, 3 H), 6.38 (d, J/=2.1 Hz, 1 H), 6.16 (dd, /=7.9, 2.8

20 Hz, 1H),5.74 (dd, /~<11.5,49 Hz, 1 H), 5.44 (d, /=2.8 Hz, 1 H), 3.74 (s, 3 H), 1.94 - 2.06 (m, 1
H), 1.77 (ddd, /=14.2,9.5, 49 Hz, 1 H), 1.22 - 1.38 (m, 1 H), 0.88 (d, /=6.6 Hz, 3 H), 0.85 (d,
J=6.6 Hz, 3 H).



activated glucokinase in vitro by the procedure of this Exanple. In this
manner, they increase the flux of glucose netabolismwhich causes increased
i nsul i n swonretvwe4sTher ef ore, the conpounds of fornula PCamP2glwck? nase
activators useful for increasing insulin secretion. ducokinase In Vitro
Assay Protocol: d ucokinase (GK) was aSsayed by coupling the 10 production
of gl ucose-6-phosphate to the generation of NADH with gl ucose-6-phosphate
dehydr ogenase (G6PDH, 0.75-1 kunltséﬁg? quhrlnger Mannhei m | ndi anapol i s,
IN) from Leuconost oc nesent eroi des Ré coupling enzyne: Cl(G5PDH
D- aucose_ +ATPA ucose- 6- Phosphat 6- Phosphogl uconolwt one NAD NADH Reconbi nant
human | i ¥¢4-(EKluoxapherpxvskexp-gH-pyridint i-yh<t-metiylpgntanoircacs! (-medidrldbe 15
fusion protein (GST-CGK) [Liang ehy ﬁhobi%ﬁﬁhnﬁ%d was purified by
chr omat ogr aphy over a glutathlone Sepharose 4B affinity columm using the
procedure provided by the manufacturer (Amersham Pharnaci a Bi ot ech,
Pi scataway, NJ). Previous studies have depgonstrated that the enzynatic
properties of native K and GST- (K sentially identical (Liang et al,
1995; Neet et al., 1990). 20 e ass capdugted at 30C in a flat bottom
st

96-wel | tissue culture plat Nr (CaniyTi Yge, MA) with a final

i ncubation vol une of 120 |I bat icon r tion contained the
foll owi ng: 25 nmM Hepes buffe (p 7.1), 25 nMKCl, 5 mM D gl ucose, 1mM ATP
1.8 MM NAD, 2 nM MyCl12, . FM sor bi t 01- 6- phosphate, 1 mM dithiothreitol

test drug or 10% DWVSO, -7 units/n1 G6PDH, and GK (see below). Al organic
reagents weg §n Egﬁcfgo%g rr&nﬁ&dto %ﬁe é’i@ﬁ\%sé 5&%&%%‘%1‘11{%9% E%ﬂﬁf&@ Q?a}"dﬁg*'frérﬁ‘?-s
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I\/bI ec UVIHz, DMSQ@-ds) o a0 A6i(arl, HSariy(dals,9 Ba, CH), T.55 (d0=2Dilx éd1) .28+ ow

of 30 1 110 et ST s S bR (AR08 B e L TS tad YR D, ARRE 1 C
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&K activity (0D34 in control wells % DMSO m nus GK activators) was

conpared with the activity in wells contﬁ glng test &K activators, and the
concentration of activator that prdﬁﬁ?ﬁﬁ 485096 5 i ncrease in the activity

of GK, i.e., the SC1.5, was calculated. The table bel ow provides the in
vi tr o gRyddaRiMehexgphenoxyy-2Favo-2 Heyrilipduylfid-methyhperiisaciplaeit (1-methyl-1H-
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In an analogous manner to the stepwise sequence outlined in Example 1, starting from 1-
iodo-2-methoxy-benzene afforded 2-[4-(2-methoxy-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-
pentanoic acid (1-methyl-1H-pyrazol-3-yl)-amide as a white solid (103 mg, 83% for the final

20 step); ES'-HRMS m/e caled for CoyHy6N4O4 [M+H ] 411.2027, found 411.2026. "H NMR (400
MHz, DMSO-ds) & ppm 10.92 (s, 1 H), 7.74 (d, /=7.9 Hz, 1 H), 7.55 (d, /=2.0 Hz, 1 H), 7.27 -
7.36 (m, 1 H), 7.22 (dd, /=8.2, 1.4 Hz, 1 H), 7.19 (dd, J=7.8, 1.4 Hz, 1 H), 7.02 (td, /=7.8, 1.4
Hz, 1 H), 6.37 (d, /=2.0 Hz, 1 H), 6.11 (dd, J=7.9, 2.8 Hz, 1 H), 5.71 (dd, /=11.4, 5.0 Hz, 1 H),
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5.27 (d, J=2.8 Hz, 1 H), 3.77 (s, 3 H), 3.73 (s, 3 H), 1.93 - 2.04 (m, 1 H), 1.76 (ddd, J=14.2, 9.4,
5.0 Hz, 1 H), 1.31 (br. s., 1 H), 0.88 (d, J=6.6 Hz, 3 H), 0.84 (d, J/=6.6 Hz, 3 H).

Example 19
In Vitro Glucokinase Activity

5 The compounds of formula I which include the compounds set forth in the Examples
activated glucokinase in vitro by the procedure of this Example. In this manner, they increase
the flux of glucose metabolism which causes increased insulin secretion. Therefore, the

compounds of formula I are glucokinase activators useful for increasing insulin secretion.

Glucokinase In Vitro Assay Protocol: Glucokinase (GK) was assayed by coupling the
10  production of glucose-6-phosphate to the generation of NADH with glucose-6-phosphate
dehydrogenase (G6PDH, 0.75-1 kunits/mg; Boehringer Mannheim, Indianapolis, IN) from

Leuconostoc mesenteroides as the coupling enzyme:

GK GPDH
D-Gucose +ATP——» Glucose—(»PhosphateKr 6-Phosphogluconol actone

NAD NADH

Recombinant human liver GK1 was expressed in E. coli as a glutathione S-transferase
15 fusion protein (GST-GK) [Liang et al, 1995] and was purified by chromatography over a
glutathione-Sepharose 4B affinity column using the procedure provided by the manufacturer
(Amersham Pharmacia Biotech, Piscataway, NJ). Previous studies have demonstrated that the
enzymatic properties of native GK and GST-GK are essentially identical (Liang et al, 1995; Neet
et al., 1990).

20 The assay was conducted at 30°C in a flat bottom 96-well tissue culture plate from Costar
(Cambridge, MA) with a final incubation volume of 120 uL. The incubation reaction contained
the following: 25 mM Hepes buffer (pH 7.1), 25 mM KCI, 5 mM D-glucose, ImM ATP, 1.8
mM NAD, 2 mM MgCl,, 1 uM sorbitol-6-phosphate, 1 mM dithiothreitol, test drug or 10%
DMSO, ~7 units/ml G6PDH, and GK (see below). All organic reagents were >98% pure and

25 were from Boehringer Mannheim with the exceptions of D-glucose and Hepes which were from
Sigma Chemical Co, St Louis, MO. Test compounds were dissolved in DMSO and were added
to the incubation reaction minus GST-GK in a volume of 12 uL to yield a final DMSO
concentration of 10%. This mix was pre-incubated in the temperature controlled chamber of a
SPECTRAmax 250 microplate spectrophotometer (Molecular Devices Corporation, Sunnyvale,

30 CA) for 10 minutes to allow temperature equilibrium and then the reaction was started by the
addition of 20 uL. GST-GK.
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After addition of enzyme, the increase in optical density (OD) at 340 nm was monitored
spectrophotometrically to determine the rate of change (ODs49 per min). The GK activity
(OD34¢/min) in control wells (10% DMSO minus GK activators) was compared with the activity
in wells containing test GK activators, and the concentration of activator that produced a 50%

5 increase in the activity of GK, i.e., the SC; 5, was calculated. The table below provides the in

vitro glucokinase activity for the compounds in the Examples:

Example SC1.5 average (uM)
1 10.4
2 >30
3 21.7
4 7.3
5 4.2
6 11.4
7 >30
8 26.1
9 >30
10 4.5
11 22.5
12 9.0
13 16.6
14 2.6
15 6.2
16 8.8
17 8.4
18 8.1

References:

Liang, Y., Kesavan, P., Wang, L., Niswender, K., Tanizawa, Y., Permut, M. A., Magnuson,
10 M., and Matschinsky, F. M. Variable effects of maturity-onset-diabetes-of- youth (MODY)-



associ at ed gl ucoki nase nutations on the substrate interactions and
stability of the enzyne. Biochem J. 309: 167-173, 1995. Neet, K.,
Keenan, RvORO11/9R¥STi ppett, P.S. Cbservation of a ki netiPCTEPOWONG@ENSI ti ON
in mononeric glucokinase. Biochem stry 29; 770-777, 1990. 5*** WD

2011/ 009845PCT/ EP2010/ 060452 -37- C ai-#6- 1. A conpound of formula (1) R2 0

HNN1R-,,,c,0 wherein 5 R isaryl, said aryl being unsubstituted or
QFEO[ éoo\%a?é%%p&oléﬁ’a%ﬁ Rk‘xlultté{ oI%S‘ oh? “1%%{2@5&9&9%& Xﬁoth ﬁ&%&&?%@ﬂ@ “%Qy&' over

het er oaﬁlytthemsaﬁ %D%éﬁ’éfla r139|95be| ng unsubstl t ut ed or substl t ut ed wi th hal ogen
or lower alkyl, or

Neet, K., Keenan, R. P., and Tippett, P.S. Observation of a kinetic slow transition in
monomeric glucokinase. Biochemistry 29; 770-777, 1990.
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10 R2 isselected fromthe group consisting of |ower alkyl, |ower

hal ogenal kyl , and cycl oal kyl, said cycl oal kyl bei ng unsubstituted or

substi t utwo 2by/degd46gen, oxo or hydroxy; and R3 i sl ower &CHKEP2@0/0b@AEr

hal ogenal kyl ; or pharmaceutically acceptable salts thereof. 2. The
conpound according to claim1, wherein3R is aryl, unsubstituted or nono-,
bi- or 15 tri-substituted independently with nono-, bi- or tri-substituted
i ndependently wi th hal ogen, phenyl, gﬁgﬁﬁsalkyl, | ower hal ogenal kyl, | ower
al koxy or | ower hal ogenal koxy. e conmpound according to clains 1
or 2, wherein R is phenyl, unsubstituted or nono-, bi- or tri-substituted
i ndependentll $ epmpeupdadiormbla(Dor tri-substituted i ndependent!y with

hal ogen, phenyl, |ower alkyl, |ower halogenalkyl | ower al koxy or | ower

hal ogenal koxy. 204 The conpound according to any one of clainms 1 to 3,
wherein R is phenyl, unsubstitWed ¢r suybstituted with fluorine, chlorine,
phenyl, -CF3, -CH3, -0CF3 - or {CH( ) 2. 5. The conpound
accordlng to any one of cl ai 3, ereH Rl i s; phenyl bi substituted
with fluorine or phenyl substiftuted w tth botih ¢ orffne and -CH3. WD

2011/ 009845PCT/ EP2010/ 0B - Th onpound according to claim
1, wherein R is heteroaryls, unsubstituted or substit(ded w th hal ogen or

| ower al kyl . 7. The conpound according to clains 1 or 6, wherein R is
pyridi ngperMpsubstituted or substituted with hal ogen or |ower alkyl. 58. The
conmpound according to claim1, wherein R is napht hal en- I-yI 9. The
conpound, accordjng to any one of clains 1 to 8, wherein | 0 | kyl .
10. Yh echlé rrpo"t‘fﬁli said apyl dring ungubeH{pteher Benasy I%ir Aetrisy é“tgtedv%‘éﬁpé’il‘#"% W@

- CH(CH3) 2. 11halddee, pleuiph Uswderadior IdiveghdloganalkyQneweaf aliedxgiortoviertalob@nalkérgr, ei n
R3 is | ower aIkyI 12. The conmpound according to any one of clains 1 to 11,
wherein R3 is° nethyl 1013. The conpound according to claim1l, wherein sald

conmpound is selected fromthe group consisting of
heteroaryl, said heteroaryl being unsubstituted or substituted with halogen or lower

alkyl, or

10 R%is selected from the group consisting of lower alkyl, lower halogenalkyl, and cycloalkyl,
said cycloalkyl being unsubstituted or substituted by halogen, oxo or hydroxy; and

R’ is lower alkyl or lower halogenalkyl;

or pharmaceutically acceptable salts thereof.

2. The compound according to claim 1, wherein R’ is aryl, unsubstituted or mono-, bi- or
15 tri-substituted independently with mono-, bi- or tri-substituted independently with halogen,

phenyl, lower alkyl, lower halogenalkyl, lower alkoxy or lower halogenalkoxy.

3. The compound according to claims 1 or 2, wherein R' is phenyl, unsubstituted or mono-,
bi- or tri-substituted independently with mono-, bi- or tri-substituted independently with halogen,

phenyl, lower alkyl, lower halogenalkyl, lower alkoxy or lower halogenalkoxy.

20 4. The compound according to any one of claims 1 to 3, wherein R' is phenyl,
unsubstituted or substituted with fluorine, chlorine, phenyl, -CF3, -CHs, -OCF3, -OCH3 or
—CH(CHz3),.

5. The compound according to any one of claims 1 to 3, wherein R' is phenyl bi-
substituted with fluorine or phenyl substituted with both chlorine and -CHs.



2- [4-(2,3 -difluoro-pheno xy)-2-0 xo -2H-pyridin-1 -yl] -4-nethyl-p entano
ic acid (1 -nmethyl-1Hpyrazol -3-yl)-am de; 2- [4-(3-fluoro -pheno xy)-2-0 xo
- 2H pyri dvo-2011/0pb§45- 4- net hyl -p entano ic acid (1 -net hylPcTHP2@B/opoasazol -
-yl)-am de; 4-nmethyl-2-(2-o0xo0-4-phenoxy-2H pyridin-1-yl)-pentanoic acid (1
-nmet hyl- 1H pyrazol - 3-y1) - amide; 4-net-B§d-2-(2-0 xo -4-0 -to lylo
Xy-2Hpyridin-1 -yl)-p entano ic acid (1 -nethyl-1H pyrazol-3 -yl)- am de;
20 2- [4-( Py hyl -

entano. i c gBC?Bg%éfhlyoq{n?ﬁB oefr?ﬁé)%g }:faqu éfﬂireafﬁ %hef&&r}l adelbstitdre Bt

4- et hwﬂbszﬁ@teémﬂlmogﬁnprfqmra&n‘ét hyl - phenoxy) 2H pyri di n- 1- y1] - pent anoi ¢
acid (1- rrethyl 1H-pyrazol 3-yl)-am de; 2- [4-(4-fluoro -pheno xy)-2-0 xo
-2H-pyridin-1 -yl] -4-methy|l-p entano ic¢c acid -nmet hyl -1H 25

pyr azol - 3- y1Yhagaeound aﬁ%{fﬁwg 1o clapms hoyg, Whﬁf%lﬁﬁﬁ lﬂp}lrl@ne yngubstituted or

XYy) - 2H-gapstitaied with-Balldgen Pr ®WerAlkyl.c acid (1 -nmethyl- 1H pyrazol 3-yl)-ami de;
2- [4-(bip henyl-2-ylo xy)-2-0 xo -2Hpyridin-1 -yl] -4 -nmethyl-p entano ic
acid (1 -methyl-1H pyrazol 3-yl)-am de; 30 2- [4-(2-isopropyl-p heno xy)-2-0
X0-2H pyri @i ﬁhdcorylbc]undéecmﬁimglte pla&ntlawhenem Ricisahahithalen-1-yl.

-nmet hyl - 1Hpyr azol - 3-y1)-am de; WO 2011/ 009845PCT/ EP2010/ 060452 - 39-
2-[4-(2,4-di fl uoro- phenoxy) - 2- oxo- 2H- pyri di n- I-yllh 4-mef hyl - pent anoi ¢ aci d
(1- met hy1- PHbYe eorenouwmdyaggorgimgde any one of claims 1 to 8, w eremR is lower alkyl.
2-[4-(3-chl oro-2-net hyl - phenoxy) 2- 0X0- 2H pyri di n-1-y1] - 4- net hyl - pent anoi ¢
acid (1-nethyl 1H pyraz 1) - am de; 42.5 -di flup no_ xy)-2-o0
X0 - 2H pyr il9 "ﬁﬂ'elconggojung &cq?é 1|nrg|to EJ‘%‘PR%H*&?%@ 36?8 Yvﬁ}eremR is —CEIQSH)

- et hyl - 1prrazo| 3-yl)- am de

Hret hy! - 1o SBororR s Badn e PR R o0 Thgtp TSRS o ¢
-2H-pyr|d|n 1 yI] -4 -methyl-p entano ic acid (1 - rrethyl 1H— 10

pyrazol - 3- y3) rai ing t f 1 to 11, wh th
4- et hy1- 24% 0X0- 4- (Oémd ac%olr(tijmgoorr%?yh%&eyo r?aérﬁl(s)xy %’I—\ﬁ eﬁlln In ls 1~ ]l pent anoi c
acid (1-nethyl 1H pyrazol- 3-y1l)-am de;

10 13. The compound according to claim 1, wherein said compound is selected from the
group consisting of
2-[4-(2,3-difluoro-phenoxy)-2-oxo0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;
2-[4-(3-fluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-

15 pyrazol-3-yl)-amide;
4-methyl-2-(2-o0x0-4-phenoxy-2H-pyridin-1-yl)-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-
amide;
4-methyl-2-(2-ox0-4-o0-tolyloxy-2H-pyridin-1-yl)-pentanoic acid (1-methyl-1H-pyrazol-3-yl)-
amide;

20 2-[4-(2,6-difluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;
4-methyl-2-[2-0x0-4-(2-trifluoromethyl-phenoxy)-2H-pyridin-1-yl]-pentanoic acid (1-methyl-
1H-pyrazol-3-yl)-amide;
2-[4-(4-fluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-

25 pyrazol-3-yl)-amide;
4-methyl-2-[2-0x0-4-(pyridin-3-yloxy)-2H-pyridin-1-yl]-pentanoic acid (1-methyl-1H-pyrazol-
3-yl)-amide;
2-[4-(biphenyl-2-yloxy)-2-ox0-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-pyrazol-
3-yl)-amide;

30  2-[4-(2-isopropyl-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;



2- [4-(2-fluoro -pheno xy)-2-0 xo -2H-pyridin-1 -yl] -4-methyl-p entano ic
acid (1 -nethyl-1Hpyrazol -3-yl)-amde; 15 2- [4-(2-nmetho xy-p heno xy)-2-0

X0 -2H pywodnnya9s4gl ]| -4-nmethyl -p entano ic acid (1 PCT/EP2010/060452
-nmet hyl - 1Hpyrazol - 3-yl)-anm de, or a pharmaceutically acceptable salt
t her eof . 14. A pharnaceutical cd%position, conprising a

therapeuti cally effective amount of a corrpound of fornmula (1) according to

any. ones B £ AR ko Gk 204 3 PAAIRG L LGAL L R0 AGRSRIATL S 31 [he"

and/ or ‘a e conp “or mu accor any one
of cl alp‘YEaZDIﬁwl)l&nfd@r use as therapeutic active substance. 16. The

corrpourp 40 3- élﬁéﬂ&’i-ﬁleﬁﬂtyagﬂf%ﬁ)c b RGoIH- gf{?{c)iﬁ-r! yIPh- Bl 1”i§en rloR akid § loﬁleﬂ'lgﬁ In

t he trea di sease di sorde 2517. The conpound of
f or mul alH-pyragelebybiamyde:o claim 16 for use in the treatnent of diabetes

mel |5t wsf4- (125 dﬁﬁloroTbleenusge) Dhxe-2ePpRatind -f- 4frmtmlﬁn{ahblc%m0ﬁq%aﬁymmany one
of clains % 13 for the preparation of a nedicanent for e treatnent of
di abet ¥T47RPamid 19. A nethod for treating a netabolic disease
and/ or dirstrytte+[4- (nzmm[a'lesi-hg'ldxlyg\,zsbcepﬁﬂ)ﬂ)yﬁd)inaldyrh]mesmmib agidd 1tnhehyplddt i cal |y

effecti a conpound of formula (1) according to any one of
cl ai ns p%ﬁzm?wal%{de atient in need thereof. 20. A process for the

pr epar a-[%@-dflorg- I&@ﬁ%{)ﬁdoxﬁQHm’}’ﬁldmal-(Yﬂﬂ astol-trranaio agidy |- orshydf Il ai ms 1
to i3, ﬂwzgm,gnp%ﬁi% conprises WD 2011/ 009845PCT/ EP2010/ 060452

-40- reactin nd. of the fornmula (
4- rnethy92 [2- oxo 4 8 2-trifluoromethoxy-phenoxy)- 21% pyngm-l yl] pentan01c acR]d ((1) methyl-

1H-pyrazol-3-yl)-amide;
2-[4-(2-fluoro-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide;

15  2-[4-(2-methoxy-phenoxy)-2-oxo-2H-pyridin-1-yl]-4-methyl-pentanoic acid (1-methyl-1H-
pyrazol-3-yl)-amide,
or a pharmaceutically acceptable salt thereof.

14. A pharmaceutical composition, comprising a therapeutically effective amount of a
compound of formula (I) according to any one of claims 1 to 13 and a pharmaceutically

20 acceptable carrier and/or adjuvant.

15. The compound of formula (I) according to any one of claims 1 to 13 for use as

therapeutic active substance.

16. The compound of formula (I) according to any one of claims 1 to 13 for use in the

treatment of a metabolic disease and/or disorder.

25 17. The compound of formula (I) according to claim 16 for use in the treatment of diabetes

mellitus.

18. The use of a compound of formula (I) according to any one of claims 1 to 13 for the

preparation of a medicament for the treatment of diabetes mellitus.

19. A method for treating a metabolic disease and/or disorder, comprising the step of
30 administering a therapeutically effective amount of a compound of formula (I) according to any

one of claims 1 to 13 to a patient in need thereof.

20. A process for the preparation of a compound of formula (I) according to any one of

claims 1 to 13, which process comprises



I X wherein R and R2 are as defined in claiml1, with a conpound of the

formula (XI) HZNN --- N R3 XI wherein R3 is as defined in claiml, in the
presence Wb 2ar/m@ps4de coupl i ng reagent and a base to obt acm/ER2@cionp@and of
the forrmula (1) and, if desired, converting the conpound of fornula (1)

into a pharmaceutically acceptable 104&dt. 21. The invention as descri bed
herei n before.

reacting a compound of the formula (IX)

o) R
OH
1 N IX
R\O = O

wherein R' and R? are as defined in claim 1,

with a compound of the formula (XI)

H,N /N\
N—R’ X
o
5 )
wherein R” is as defined in claim 1, in the presence of an amide coupling reagent and a
base to obtain a compound of the formula (1)
R’
O
N
N, M
1 ) \E/N_Rs
R = O —=
™o
and, if desired, converting the compound of formula (I) into a pharmaceutically acceptable
10 salt.

21. The invention as described herein before.



