Aryl pyrazi none derivatives insulin secretion
stinmul ators, nmethods for obtaining them and use
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i nvention The present invention relates to

aryl pyrazi none derivatives of formula (1) as insulin
secretion stinmulators. The invention also relates to
the preparation and use of these pyrazi none
derivatives for the prophylaxis and/or treatnent of

di aheylp?rﬁidon@tdvgwlglm msalulmacedtnoﬁmmummns ,ohethoals for
i nvention Type 2 diabetes pelli s one of t

conmon ainilodbem anddise t her'i"'?{)é’f th piteeatmant &en@ngﬁé&s
estimated at 5.9 % (246 mllion people) of the adult
popul ation and is in continuous increase. This disease
i SFizWbof fineriaverdiorous si nce it could lead to severe

m t whi ch

ai Shepraenymastingeres B apibsefarq b e i iBmua ) =
f afisalin Ge¢retish titnAstors. hedhogntich al8d rélfatédﬂ@ th&yreparation
di abetes is characterized by a fasted and

posed psaithesenyyeriopediaryativemios i REPrytaxiBNAEr freatment

def Oq:lr& gat the level of target
g@égetae%gbr{dgﬁgﬂ rdét}sﬁgs % secretion fromthe

pancreatl c beta cells. This latter anomaly seens to

appear ver rly as.it is present at the Inpaired
E%@M&ﬁ&?iﬂﬁs—ﬁl‘—’éﬂ@stage(Mtrakou et al., N

E”@‘kpe 3. didb&tes Iditudss d8e of ML most tosorbRRRdMREEdikedses. In

K Prospective D abetes St u% UKPDS t hat 50% of

t ha0@atits nrewalemﬁma)ﬁstirsa@nrai 9 % 6246 mhlbqqn aeaple) ©f the adult
cePspﬁlgﬁ‘gﬁ Sgﬁ iS Hg idn@rEaggtﬂ'ﬁljs Yieds@Ns leeRFhre serious

since it could lead to severe micro- and macro-complications, which could

become disabling or lethal, as diabetes is a major risk factor for

cardiovascular disease and stroke.

Type 2 diabetes is characterized by a fasted and post-prandial
hyperglycemia, consequence of two main defects: an insulin resistance at the
level of target tissues and an altered insulin secretion from the pancreatic
beta cells. This latter anomaly seems to appear very early as it is present at
the Impaired Glucose Tolerance (IGT) stage (Mitrakou et al., N. Engl. J. Med.
326: 22-29, 1992). It has been observed in UK Prospective Diabetes Study
(UKPDS) that 50% of the beta cell function is already lost when diabetes is
diagnosed, suggesting that deterioration in beta cell function may begin 10-
12 years before diabetes diagnosis (Holman, Diabetes Res. Clin. Pract. 40 :
S21, 1998 or UKPDS Group, Diabetes 44: 1249-58,1995).

The defective insulin secretion is due to a quantitative and a qualitative
defect of the beta cell, i.e. a decreased beta cell mass and a specific defect
of insulin release in response to glucose, especially the first phase of

secretion, since the response to non-glucose secretagogues is preserved
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12 years before diabetes diagnosis (Hol man, D abetes
Res. din. Pract. 40 : S21, 1998 or UKPDS G oup,

secretion is due to a quantitative and a qualitative
defect of the beta cell, i.e. a decreased beta cel
mass and a specific defect 12{ insulin release in
response to glucose, especially the first phase of
secretion, since the response to non-glucose

S e(Afeifergstgl e Am sJ.[(Med €7 ¥.e5VBA8E, P38 1) .eTheimad)rtandmof estoring a

Med. 70: 579-88, . The inportanc restorin
noﬁﬂﬁ‘ﬂalm*eﬁﬁlcg "EﬁU]['lnr@ 3sk Ip &P fa{ﬂ Lé“s‘ﬁ?n@ @ta'ﬂ the
g&ﬁfﬁné SortRI HitHiR atitRridl Y&fjE ®a§ @Ubb@f‘ted"bﬂl@tlﬁblés in non
no range was supported by studies in nondiabetic
vol unt eers showi ng that delaying the first phase of
insulin secretion in response to glucose led to
gl ucose intol erance (Calles-Escandon et al., Diabetes
36: 1167-72,1987). Oral antidiabetics available for
treatnent of type 2 diabetic patients, such as
sul fonylureas or glinides, are known to induce insulin
secretion, by binding to sulfonyurea receptor on the
K- ATP channel s of the beta cell, leading to increase
in intracellular calciumand insulin exocytosis. This
insulin release is thus totally independent of the
pl asma gl ucose |level and treatnent with these
nol ecul es usual Iy i nduces sustai ned hyperinsulinem a,
whi ch could lead to several side-effects, such as
severe hypogl ycem a, body wei ght gain, and aggravati on
of cardiovascular risk. In addition, the prol onged
hyperi nsul i nem a observed wi th sul fonylurea treatnent,
W th no preservative effect of the beta cell nass,
could lead to secondary failure due to beta cel
exhaustion, another deleterious side effect of these
conmpounds.

SUBSTITUTE SHEET (RULE 26)

The def ecti ve i NRCI/EP2009/002328



10

15

20

25

30

New treatnent of type 2 diabetes should restore a
normal profile of insulin release specifically in

WO e®posesey t o gl ucose, while preserving or i ncrREEEPZP09/002328

the beta cell mass. This is observed with GLP-1

anal ogs, such as exenatide or liraglutide, but these
nol ecul es are peptides and dust be admi ni stered by
parenteral route. Such characteristics for a new oral

gﬁéﬂ?eﬁ@b&gr\g{er‘é@%%ﬁ&tﬁat% ;r&é‘%@??g@?ﬁg@% &% iﬁé“u:ﬁn secretion

ant i etic drugs. Acc resen
i ineaspanse tdhglucoss tedhtisglutose intdleranden(GallesalE scandon et al.,

insulip secrefl stiaul ators, useful for treatnent of
dir@‘ﬂb?g%s gédﬁ%ﬁ@l@&iﬂs associ ated. They | ower bl ood
gl ucose levels by restoring the defective

gl ucose-induced insulin secretion in type 2 diabetics.
THerab antidiabsips iavailabla foStreanTs 2y 1gpel @stiabdtiespatients, such as

e L R e R et i AT Bfcing o
alduMoRfURS ﬂéoia??&% they REATP eh8hheRbf theébeed bW Seading to

di seases (e.g,tuberculoid %@eé).r osy), fixed drug .
eringiciasadn inliacaitarcaleiy inppilin Ipxpeytosiss This/insylin release is

FRBUEYIY | eyiosis:
¢ e 26188y, rdenoers B feesite Qg0 lii8b hd vRterhaih these
pyfmaiicaisags wllydadudensustaine drigipetinis DGndrart Whic¢koBod lead to
recept or ant%gonl sts for the treatnment of CNS and

otSeveraliside-gliests, sHeh ias aeyers hypeglkkegemia, bogdy weight gain, and
di [ s pat.ent 01874
de@grlggéetzorggﬁ%oxa ia(r%gé%{rﬁg[( ’ @X%cﬁkgp{))ﬁgﬁgé)sréﬁp ggéct ase

| rifyiperrinsoinemia vbéerved wvitlr sulfsnyboeavreatment reitty nb greservative
gleq ¥ ?)?&t}%) E‘g%lc%:eaw rh%%oééjuﬁg |§an Pooégceo%ldamre ar}%rg %%tel tg%eta cell

exhaustion, another deleterious side effect of these compounds.

New treatment of type 2 diabetes should restore a normal profile of insulin
release specifically in response to glucose, while preserving or increasing the
beta cell mass. This is observed with GLP-1 analogs, such as exenatide or
liraglutide, but these molecules are peptides and must be administered by
parenteral route.

Such characteristics for a new oral small molecule would be a great

advantage over the other antidiabetic drugs.

According to the present invention, the compounds of the formula () are
insulin secretion stimulators, useful for treatment of diabetes and pathologies
associated. They lower blood glucose levels by restoring the defective

glucose-induced insulin secretion in type 2 diabetics.

The patent application US 2007082913 describes piperidinylpiperazine
compounds for treating chemokine mediated diseases, such as, inflammatory

diseases, autoimmune diseases, graft rejection, infectious diseases (e.g,



10

15

20

25

30

di sease, cell menbrane di sease or renal disease.
Summary of the invention The present invention is

WQIRH8A3238° t owar ds aryl pyrazi none derivatives oPCTBP2909/602328

(1). Said derivatives are useful for treating diabetes
and pat hol ogi es associ ated fherewith. Aryl pyrazi none
derivatives according to the invention have the
following formula (1): (I) wherein: Rl is selected

f \ ' I 0 -

c IR EpilEFiela S, REF Srid SRS, SetereBLs dolayed-type
alhypersengitivitgIrésponsesi, typsel diabetes; vial mepingitis and tumors.
het eroaryl, arylal kyl, wherein al kyl, aryl and

het eroaryl groups can be optionally substituted by one
Orrh@ﬁfaﬁeﬁf‘ lidaéiBRUA P 2064051 6 T @83 cFibési fjraginbies as

al kenyl, al'kynyl, al koxyal kyl, aryl, arylalkyl,
arcptmopripiry feleasing dadztoxyaRlE;yzD recgptoe antegprists for the treatment of

ﬁgl\lég %tgéﬁais@q&ér*g%@{c@%& :ir:\)ﬂk%{yygﬁg?lg ’disorders and mood
hefigyr@afey! t hi oal kyl , het eroaryl al kyl t hi oal kyl ,

het er ocycl oal kyl , heterocycl oal kyl al kyl ,
het er ocycl oal kyl oxyal kyl , het erocycl oal kyl al koxyal kyl,

h r | | ' . . . o
narEaeht §2 a8l Rrd estinpr grinoxplines fhataxhibit aldose
arré.‘di@étlﬁ@)’ﬁhibi@mgmk/ky andareleffaickiyé b kerhedy for diabetes
cycl oal kyl oxyal kyl , cycl oal kyl al kox

, | kyl ,
cFOMPIcRYPR hiush & FOrnaal wosnhheat c?qﬁ%tapgggrgct, nervous

disease, cell membrane disease or renal disease.

Summary of the invention

The present invention is directed towards arylpyrazinone derivatives of
formula (1). Said derivatives are useful for treating diabetes and pathologies
associated therewith. Arylpyrazinone derivatives according to the invention

have the following formula (l):

Fl21

R2 N 0]

I X
R3 N A
(1)
wherein:
R1 is selected from Z;
R2 is selected from hydrogen, alkyl, cycloalkyl,
R3 is selected from hydrogen, halogen, alkyl, cycloalkyl;
A is selected from aryl, heteroaryl, arylalkyl,

wherein alkyl, aryl and heteroaryl groups can be optionally substituted by one

or more substituents selected from Y;
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each of these groups can be optionally substituted by
one or nore substituents selected fromY; Y is:

WORPBYBRY3% t hi o, hal ogen, cyano, trifl uoronmet hd§I/EP2009/002328

trifluoronethyl, carboxy, carboxynethyl, carboxyethyl,
al kyl, al koxy, al kylam no, aryl, aryl sulfonylal kyl,
aryl oxy, aryl al koxy, am no, 4NR5R6, azido, nitro,
guani di no, am di no, phosphono, oxo, carbanoyl e,
alxyl sul fonyl, alkylsulfinyl, alkylthio, SFs, two Y
groups can forma met hyl enedi oxy; R5 and R6 are
i ratigpcaikenyl| alkyoyk alkexyaikyimanyldatydalkyl, arydwyall@rlyarylalkoxyalkyl

b B SRR et Sl
Sth*éﬁéﬂotawlsﬁkoke?ampﬁ h@!er@ﬁfﬁthﬁidﬂ%}l' heterbaryfetkaicslkfir om

Y, R5 and can constitute an het'eroc
Rmeaef@cgeeloaﬂwl dmtstdowgto@ll@laimdl bemowcl@aikyleswﬁmls to

I I D
adrtFEa Sl TSIty A Eigr st alkh, 1S ne or
W&e@é?éblalwkwtrﬁ@émw Qﬁkdélk@ﬁillhﬁﬁW@IﬂFﬁyl awudalk !
al koxy, “cycl oa . Wherein alk cycl o

amyc!nqbkylglkmu 9ycl)c/>afkyb@<yamyi cﬁyalqaikyéalngyaimle@yqu»}algwiéhloalkyl
cycloalkylalkylthioalkyl,

each of these groups can be optionally substituted by one or more
substituents selected from Y;

Y is:

hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,
carboxymethyl, carboxyethyl, alkyl, alkoxy, alkylamino, aryl, aryl suifonylalkyl,
aryloxy, arylalkoxy, amino, NR5R®, azido, nitro, guanidino, amidino,
phosphono, oxo, carbamoyle, alkylsulfonyl, alkylsulfinyl, alkylthio, SFs, two Y

groups can form a methylenedioxy;

R5 and R6 are independently selected from hydrogen, alkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl,

wherein alkyl, aryl and heteroaryl groups can be optionally substituted by one
or more substituents selected from Y,

R5 and R6 together can constitute an heterocycle,

R2 and R3 can constitute a cycle which corresponds to the general formula

(1)
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or nore substituents, selected from hydroxy, hal ogen,
al kyl, al koxy, trifluoronmethoxy, trifluoronethyl,

wa@lkwyi13a1Bd onyl , NR7R8; R7 and R8 are i ndependePCT/gEP2009/002328

sel ected from hydrogen, al kyl, cycloal kyl; as well as
its racemc fornms, tautonmers, enantioners,

di ast ereoners, epinmers and ol ynorphs, and mi xtures

t hereof, and the pharnaceutically acceptable salts

t her eof ; InFanother preferred enbodi nent, the

I nvention prjovi des aryl pyrazi none derivatives of

for Nwhefein: Rl is selected from al kyl,
al@}' | kynyl, cycloal kyl, cycl oal kyl al kyl ,
he oal kyl, heterocycloal kyl al kyl, al koxyal kyl,

graups can be optionally substituted by
nore substituents selected fromY; R2 is

sel ect from hydrogen, al kyl, cycloalkyl; R3 is

from hydrogen, hal ogen, alkyl, cycloal kyl; A
Is selected fromaryl, heteroaryl,wherein aryl and
he&lﬁgoaryl groups can be optionally substituted by one
or re substituents selected fromY; Y is: hydroxy,

t hiyperdigl ogen, cyano, trifl uoronethoxy,
trifluoronmethyl, carboxy, carboxynethyl, carboxyethyl,
al Ry|andaA jase defined@saRaVE; aryl, aryl sul fonyl al kyl |

ar I___o:3,<y4 5aryl al koxy, am no, NR5R6, azido, nitro,

guani di Ho,” am di no, phosphono, oxo, carbanoyl e,

al Relrepldsents onelbkyiarel subsyituents glettedfroBHBydrogen valkyl,

groups can form a pet hyl enedi oxy;
alkoxy, cycloalkyt, aryl,

wherein alkyl, cycloalkyl and aryl groups can be optionally substituted by one

or more substituents, selected from hydroxy, halogen, alkyl, alkoxy,

trifluoromethoxy, trifluoromethyl, alkylsulfonyl, NR7R8;

R7 and R8 are independently selected from hydrogen, alkyl, cycloalkyl;

as well as its racemic forms, tautomers, enantiomers, diastereomers,
epimers and polymorphs, and mixtures thereof, and the pharmaceutically

acceptable salts thereof;

In another preferred embodiment, the invention provides arylpyrazinone
derivatives of formula (I), wherein:

R1 is selected from alkyl, alkenyl, alkyny), cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, alkoxyalkyl,

each of these groups can be optionally substituted by one or more

substituents selected from Y;

R2 is selected from hydrogen, alkyl, cycloalkyf;
R3 is selected from hydrogen, halogen, alkyl, cycloalkyl;
A is selected from aryl, heteroaryl,
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R5 and R6 are independently selected from hydrogen,
al kyl, aryl, arylal kyl, heteroaryl, heteroaryl al kyl;

wob@ees213al kyl , aryl and heteroaryl groups canP@EEP2009/002328

optionally substituted by one or nore substituents
selected fromY; R5 and R6 together can constitute an
heterocycle; R2 and R3 can Bonstitute a cycle which
corresponds to the general formula (11), R4 (N

re Gt et pl ARy FoLES EattbeTaihal spbstityfed b one or
hytdoroSIbstitlidns setddted yrone ¢l oal kyl, aryl; wherein

al kyl, cycl oal kyl and aryl groups can be optionally
substituted by one or nore substituents, selected from
hypi xy, hal ogen, al kyl, al koxy, trifluoronethoxy,
tritlTuoronethyl, alkylsulfonyl;as well as its racemc

f chiydsoxy, ahioo tratcgene opand driﬁusrorrc&thexsertéﬂuemnetbpi eBrkoxy,

o o&ung{*@gfwb%@'e’%?' 7 e BlsuaEBo! BV 413t pidfonyiatiy.
ggm réﬁégg S€\, Brfliho, NF&SRES“é%‘in Qﬂr@rglyarﬂﬁﬁo am|d|no

rivatives of formula (1), wherein:
se;blmsphdnbr OXO ad:afpamayi&:Iaﬂallsw_uionyb@kydglulﬂpylaalkyumo SFs, two Y

al é(r%ﬁ\tgg lcla% form a methylenedioxy;,

R5 and R6 are independently selected from hydrogen, alkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl;

wherein alkyl, aryl and heteroaryl groups can be optionally substituted by one
or more substituents selected from Y

R5 and R6 together can constitute an heterocycle;

R2 and R3 can constitute a cycle which corresponds to the general formula

(),
R
N_ O
(CH N || /v[
_
N~ A

(1)

wherein:

R1 and A are defined as above;

n=345;

R4 represents one or more substituents selected from hydrogen, alkyl,
alkoxy, cycloalkyl, ary!;

wherein alkyl, cycloalkyl and aryl groups can be optionally substituted by one
or more substituents, selected from hydroxy, halogen, alkyl, alkoxy,

trifluoromethoxy, trifluoromethyl, alkylsulfonyl;
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each of these groups can be optionally substituted by
one or nore substituents sel ected from hal ogen,

WOyWPa3a739 preferably, Rl is: ethyl, propyl, i sb@ErBpip9/002328

butyl; sec-butyl, tert-butyl, cycl opropyl,

cycl opropyl nethyl; R2 is seéected from hydr ogen,

al kyl, cycloal kyl; R3 is hydrogen, alkyl, cycloal kyl,
hal ogen; preferably R2 and R3 are sel ected

i ndependent |y from hydrogen, alkyl; nmore preferably R2
and R3 are hydrogen; A is selected fromary

heaSaWGHlaﬁl its K@eeRYE forms, ltadlemears: enantionersy dw@r@am%é

CEhAH% shp T i GRES ngREE AR atipoutcaly

qwdwmémé,saagqhe,@‘oft hese groups can be optional I y
substituted by one or nore groups selected fromY; Y

i s: hydroxy, thio, halogen, cyano, trifluoronethoxy,

trII 4%‘?5?{@!@?&( re %%MenFQHQWBEHm %%?&ﬁzﬁ@&(é

kK'OXY, k I"am no, 'aryl, ary
ardém»aﬂweﬁroﬂ@’nhﬂa)(l) wherein: NR5R6, azido, nitro,

di ph
afﬁgllgégﬁsﬁﬁ ror'auni"bvlse?f?lgﬁ@vl cxsiealky Ty, SRS v
oﬁﬂ@sé BBh byl ﬁﬁ'\'aﬂ ¥uBERURIPBY ¥ne brintore

ha ogen, tr| uo onet hox tr| uoromethy, car boxy,
al sln;bs,tltu.céﬂts;sgelecadadkﬁrbﬂ‘uhalogyh hydwoxy; gr oups can form a

di R6 _are independent | el ect ed
R SHpERo S e: SN BTORY, feoRiPyI PRy Sec bu, Tt BhF
cyclopropyl, cyclopropylmethyl;
R2 is selected from hydrogen, alkyl, cycloalkyl;
R3 is hydrogen, alkyl, cycloalkyl, halogen;

preferably R2 and R3 are selected independently from hydrogen, alkyl; more

preferably R2 and R3 are hydrogen;

A is selected from aryl, heteroaryl,

wherein aryl and heteroaryl groups can be optionally substituted by one or
more substituents selected from Y;

preferably, A is: phenyl, indolyl, quinolinyl; each of these groups can be

optionally substituted by one or more groups selected from Y

Y is:

hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,

carboxymethyl, carboxyethyl, alkyl, alkoxy, alkylamino, aryl, aryl sulfonylalkyl,

aryloxy, arylalkoxy, amino, NR5R®6, azido, nitro, guanidino, amidino,

phosphono, oxo, carbamoyle, alkylsulfonyl, alkylsulfinyl, alkylthio, SFs, two Y

groups can form a methylenedioxy
preferably, Y is: halogen, trifluoromethoxy, trifluoromethyl, carboxy, alkyl,

alkoxy, alkylsulfonyl, two Y groups can form a methylenedioxy;
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heteroaryl, heteroaryl al kyl; wherein al kyl, aryl and
het eroaryl groups can be optionally substituted by one

w@eroab3x3substi tuents selected fromY; R5 and IRGI/EP2009/002328

toget her can constitute an heterocycle; R2 and R3 can
constitute a cycle which corresponds to the general
formula (H. R4 (11) wherei B: RL and A are defined as
above; n =3, 4, 5, R4 represents one or nore

: ’ O
i ;lg?bhatm?bﬁe FRiepeingdntly QBIREH ﬁSﬁﬁ\){cﬁbpéh amwaw,y arylalky,

oal kyl , aryl; wherein alkyl, cycloalkyl and ar
grhaieardnheteropnyilalikyl | y substituted by one or nore

substituents, selected from hydroxy,, hal pge al.ky.

SR B il R b eo A [P b oAl SoStituted by one
aldpthstd §@btituerits Yets Bl YronR¥; and R3 constitute a

cycle, which corresponds to tetrahydroqui noxalin-2(1

HR%aad RE getheeean ceastiuiepau hateraexcleonpounds of
general fornula (1) wherein, when A is a phenyl group,
the phenyl group is not substituted in neta position

WR2 aadREB3h cohstitut® atdyeralvhichsedredgpondeds tié heneral formula
preferred conpounds are conpounds of general fornula

(10D.wher ei n,

|'|\’1
N @)
=
N A
R4

(m
wherein:
R1 and A are defined as above;
n=23 4,5
R4 represents one or more substituents selected from hydrogen, alkyl,
alkoxy, cycloalkyl, aryl;
wherein alkyl, cycloalkyl and aryl groups can be optionally substituted by one
or more substituents, selected from hydroxy, halogen, alkyl, alkoxy,
trifluoromethoxy, trifluoromethyl, alkylsulfonyi;

preferably, R2 and R3 constitute a cycle, which corresponds to
tetrahydroquinoxalin-2(1H)-one;

other preferred compounds are compounds of general formula (1) wherein,
when A is a phenyl group, the phenyl group is not substituted in meta
position with a phenyl group optionally substituted;

other preferred compounds are cdmpounds of general formula (l) wherein,

when R1 is a methyl, A is not 4-substituted-piperidinemethyl;
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when RL is a nethyl, Ais not
4-substituted-piperidinenethyl;as well as its racemc

wo 20098 3278ut oner s, enanti omers, di astereoner s, PEPER®O%002328

and pol ynorphs, and m xtures thereof, and the
pharmaceutically acceptable salts thereof. The
conpounds of the fornul a (I)9 may be chosen fromthe
foll owi ng conmpounds: 1-cycl opropyl- -phenyl pyrazi n*"O

H s008i1 a% %%Eﬂgém{qébw&eé BRSANOREFA Hidstelebmers,

H) - one; uor ophenyl ) pyrazi n-2(1 H)-one;

1 epimdrs andépaimbcphq;mldyln))@meajha:@(mamg thmpharmaceutlcally

1 et henyl ) pyrazi n-2(1/-/)-one;
1 /)q%qta@e%sgxltg? %8?2 met hoxyphenyl ) pyrazi n-2(1
one;

1-ethyl -3-[4-(net hyl sul fonyl ) phenyl ] pyrazi n- 2(1H[) one;
1-Ehérgbrpoundstafithe fomuntet(Rangy prahpsepyfan ithe fqllowing -

one; _
1- %‘?W?Puﬁdf4 (trifluoronethyl)phenyl] pyr azi n-2(1H) - one

: tclablroﬁylmﬂsmmnum&imze(ﬂ) &he;one; l-ethyl-3-(1
H-|ndoI -ylgpyrazm I—P one; 1- ethyl 3-(1
H 1-{eyslopropyimsthadi drphenyipyragie2(1H)-one;

L bR SRR AR 7Rl o

1 h)létw'l ﬁ(@h@ﬁbmmyﬂ)p&(aizlrhﬂ(ﬂﬁ)%ne

1-isobutyl-3-p pyrazin 1/ one;

3- @ftbylb%f&mtbwé egyl}mjr_agrbéﬂ)/;{) pﬂ)%eaz i n-2(1/7)-one;
1-ethyl-3-(5-fluoro-2-methoxyphenyl)pyrazin-2(1H)-one;
1-ethyl-3-[4-(methylsulfonyl)phenyllpyrazin-2(1H)-one;
1-ethyl-3-[4-(trifluoromethoxy)phenyl]pyrazin-2(1H)-one;
1-ethyl-3-[4-(trifluoromethyl)phenyl]pyrazin-2(1H)-one;
1-ethyl-3-phenylpyrazin-2(1H)-one;
1-ethyl-3-(1H-indol-5-yl)pyrazin-2(1H)-one;
1-ethyl-3-(1H-indol-6-yl)pyrazin-2(1H)-one;
1-ethyl-3-quinolin-6-ylpyrazin-2(1H)-one;
1-isopropyl-3-phenylpyrazin-2(1H)-one;
1-butyl-3-phenylpyrazin-2(1H)-one;
1-isobutyl-3-phenylpyrazin-2(1H)-one;
3-(1,3-benzodioxol-5-yl)-1-ethylpyrazin-2(1H)-one;,
3-(2-ethoxyphenyl)-1-ethylpyrazin-2(1H)-one;
3-(4-chlorophenyl)-1-(cyclopropylmethyl)pyrazin-2(1H)-one;
3-(4-chlorophenyl)-1-ethyl-5,6,7,8-tetrahydroquinoxalin-2(1H)-one;
3-(4-chlorophenyl)-1-ethylpyrazin-2(1H)-one;
3-(4-chlorophenyl)-1-isobutylpyrazin-2(1H)-one;
3-(4-tert-butylphenyl)-1-ethylpyrazin-2(1H)-one;
3-phenyl-1-propylpyrazin-2(1H)-one;
4-(4-ethyl-3-ox0-3,4-dihydropyrazin-2-yl)benzoic acid;
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3- (2-ethoxyphenyl)-1 -ethyl pyrazin-2(1 H)-one;
3-(4-chl orophenyl) - 1-(cycl opr opyl net hyl ) pyrazi n- 2( 1AV)

WO 2198/132739 PCT/EP2009/002328

3-(4-chl orophenyl)-1-ethyl -5, 6,7, 8-tetrahydroqui noxal i

n-2(1 /-/)-one; 3-(4-chloragphenyl)-1 -ethyl pyrazin-2(1

H) - one; 3-(4-chl orophenyl )-19 -i sobutyl pyrazin-2(1
-one; 3-(4-tert-butyl phenyl)-1 -ethyl pyrazin-2(1

H)

Hhs QRsts ?133 ,‘tQ h&SahiclfoRnePuldmad, kmanlibriers Odieistereomers

4- 54- et hyl - 3- oxo- 3, 4- di hydr opyrazi n- 2-yl ) benzoi ¢ aci d;
1episersesnd pelymarphacamd mixtoressthereoft angdrtbe pharmaceutically

enantiopers,, djastereoners, epiners and pol ynor phs,
aﬁac‘?ﬁtﬁ%%@tst‘h@f% f, and the pharnmaceutically

acceptable salts thereof. Mre preferably, the

conpounds of the fornmula (I) according to the )

i Maretrreferably, e eorvponnds ohthesformula 8) according to the invention
, 3-benzodi oxol.-5-yl)-1 -ethyl pyrazin-2(1 H)-one;

SW%%%F P%ﬁ'?lérr?)'??') -1 -(cycl opropyl net hyl ) pyrazin-2(1

HB=@r&benzodioxol-5-yl)-1 -ethy|1)yrazin-2(1 H)-one;
3-(4-chl orophenyl )-1-ethyl -5, 6, 7, 8-tetrahydroqui noxal i
n33@ighlprophiesy!)sl-(avclenrepyitriRylpyrazin-2(1H)-one;

sSSP HETE T SR8 T elrghvdroguingxelin-p(14-one
r gc@ntivofophamyl)t Rigobutylpyrazimd(itrene, di ast er eoners,
epi ners and pol ynor nd m xtures thereof, and the

phs,
pﬁaﬁhﬂ&é&tpwyﬂﬂyfﬁ%‘ge%ﬂ 1%al ts thereof. The
ALEIL)| 98 it@?%??@ﬁ! RrER, tHutbherd aGMtionid?s NGiastereomers,

[
tautoneric
epimers and polymorphs, and mixtures thereof, and the pharmaceutically

acceptable salts thereof.

The invention also relates to the racemic forms, tautomeric forms,
enantiomers, diastereoisomers, epimers and organic or mineral salts of the
compounds of the general formula (1), as well as their crystalline forms,
including their polymorphic forms and the polymorphic forms of the
compounds of formula ().

The present invention is directed not only to racemic mixtures of these
compounds, but also to individual stereoisomers and/or diastereoisomers
thereof, as well or as mixtures of these in all proportions.

The compounds of the invention of the formula (1), as defined above,
containing a sufficiently acidic function or a sufficiently basic function, or both,
may include the corresponding pharmaceutically acceptable salts of an
organic or mineral acid, or of an organic or mineral base.

The expression "pharmaceutically acceptable salts” refers to the relatively
non-toxic mineral and organic acid-addition salts, and the base-addition salts,
of the compounds of the present invention. These salts may be prepared in

situ during the final isolation and purification of the compounds.
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enantioners, diastereoisoners, epinmers and organic or
m neral salts of the conpounds of the general fornula

W@ p009/13233%el | as their crystalline forns, i nclRCI/EB009/002328

their polynorphic fornms and the pol ynorphic forns of
the conpounds of forrmula (1), The present invention is
directed not only to racem 1nixtures of these
conmpounds, but also to individual stereoisonmers and/or

di Iﬁ iGHhE B bRid-24digeh ’saﬂ§ M& be Prefsred BSI é'é@érafély reacting
car,

proportions. The conpounds of
| rtherptunﬁad mformptmufdmnnts purtfigd foms withh lanem“gabnma' mineral acid and

Contﬂf Eli? @i |entI aC| dlff‘ funcgtion {) |
sUPPAENG H§ ya ﬁ regpitipgsats A °ﬁ<9"85rb°‘?he
C f
o yRoanBruey @’Wmac. H?%?"?‘e?qwn RS ol
bahbydmgenewbowzatea, cnuammaaiaaﬁesafunyarmﬁtlﬁwr@acetates 2-

" refer ther tivel n-toxic mneral and
'baofﬂ'ltél QS?‘dﬁ%{bag?ﬂ R 4] Feé"eséfﬁa %ﬁg base- addi ti on
Samesmv@hnbﬁ QAISPrANe8ds pHarindee MicH§Ecceptatilé isalts with organic
These salts may be prepared in situ during the final

i solinoiganicihasesrin pagkigulan the berie-additien aakts may e prepared by

CatsnetteR redekfioffis PiCl P AR B ERAR YRR aorganic

pus ihbRfaM® bas&vaht mwngm galvthus foemed. Anedesnliting salts are,
isolating the salt thus forned. The resultin

arfer exampisqdnplab saltg;pastieylarly akali rn%nl éelt%rﬁ'g@@% sarth metal
u% e trQX%EIB gél?é chdésj.tqérs/&#ﬁ SRl atS8ium,

rates, unrar oacet ates, 2-
na:}mbgaéauas ldltﬂmrrann)e&r spits @Uta:heém\e’d;ljbésasatsash astammonia or

Isge?cg)tr\lg?a&]glb %%Lgr%ﬁmsést (%uBR 'Eaet%“ a'n%%lel Vne?ﬁﬁeﬁ'\tir?g piperidine,
piperazine, morpholine), or with basic amino-acids, or with osamines (such
as meglumine), or with aminoalcohols (such as 3-aminobutanol and 2-
aminoethanol).

The invention also relates to the salts used for chiral resolution of the
racemates.

As examples, the following chiral acids can be used : (+)-D-di-O-
benzoyltartaric acid, (-)-L-di-O-benzoyltartaric acid, (-)-L-di-O,0'-p-toluyl-L-
tartaric acid, (+)-D-di-O,0'-p-toluyl-L-tartaric acid, (R)-(+)-malic acid, (S)-(-)-
malic acid, (+)-camphoric acid, (-)-camphoric acid, R-(-)1,1-binaphtalen-2,2'-
diyl hydrogenophosphonic, (+)-camphanic acid, (-)-camphanic acid, (S)-(+)-2-
phenylpropionic acid, (R)-(+)-2-phenylpropionic acid, D-(-)-mandelic acid, L-
(+)-mandelic acid, D-tartaric acid, L-tartaric acid, or any mixture of them.

As examples, the following chiral amines can be used: quinine, brucine, (S)-
1-(benzyloxymethyl)propylamine (lll), (-)-ephedrine, (4S,5R)-(+)-1,2,2,3,4-
tetramethyl-5-phenyl-1,3-oxazolidine, (R)-1-phenyl-2-p-tolylethylamine, (S)-
phenylglycinol, (-)-N-methylephedrine, (+)-(2S,3R)-4-dimethylamino-3-
methyl-1,2-diphenyl-2-butanol, (S)-phenylglycinol, (S)-a-methylbenzylamine

or any mixture of them.
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or inorganic bases. In particular, the basic-addition
salts may be prepared by separately reacting the

WQEeoofizasad conpound in its purified formw th aPCDER2NY/@2328

or inorganic base and isolating the salt thus forned.
The resulting salts are, for exanple, netal salts,
particularly al kali netal s ts, alkaline-earth netal
salts and transition metal salts (such as sodi um

pg%lal necgu'ﬁ cfﬁJ @aese p'é'g(ggﬁé gg&erﬁhh’mmwﬁare%roaﬁ:dssof the

anmoni a or secondary or
thom;amnamfrfean(le(tth as di et hyl am ne, triethyl ani ne,

er{%@”&ﬁ@‘ﬁ%ﬁ@%ﬁmﬁg@?@[}gﬁg rycLontibping i ngn
V"':thﬂ Ry s%@@lgﬁoq Sl sffin Yeherateb k@ n@lugaBtibétance (a

amnoe tionTalso relates to the salts
ugsiolofimally leictiaé cosypalund) as aofesuliof spoptaneassis chemical

?:(r%a lncgic’ Sgﬁ}%&% l Oﬁé"g #ch‘f |8alar%'ag:§ or‘f(%r)], gﬁdlgf‘ﬁ%tabohc
%helm,géngalggaﬁgyl tartaric acid,
di-O O-p-toluyl-Ltartaric acid,
(+) D-di-O O -p-toluyl-L-tartaric acid, (R-(+)-malic

b B R fadhin. o o

hYtéFrﬁg%ﬁ‘@@l@ﬂﬁ@ﬂ%trﬂthe(fb)lowmmhéanmga¢udl,essexphamplsmted
acid, (S)-(+)-2- phenyl propionic acid,

( Rythemyise- phenyl propi onic acid, D-(-)-mandelic acid,
L- (+)-mandelic acid, Dtartari c acid, L-tartaric
acid, or any mxture of them As exanples, the

f orhe ey ari’ referano aecanaMIghmpmHir:hMVlei Hd4 ringuatoms and at

Sl)pagbqa,@@?lﬂézrla% &gg%gﬁ ; Ocﬂél é‘rryzé]gctgon s?létem and includes biaryl
t%fo%'ﬁ@t QW'O ;W%?Hﬁglly tﬂe &M?@dh@tlﬂﬁed Suitable aryl groups

heny yI am ne,
include phenyl, naphthyl, b|pheny| anthryl phenanthryl indenyl and the like.

The term “heteroaryl” refers to 5-14 ring atom aromatic heterocycles
containing 1 to 4 heteroatoms, as ring atoms in the aromatic ring and the
remainder of the ring atoms being carbon atoms. Suitable heteroatoms
include O, S, N. Suitable heteroaryl groups include furanyl, benzofuranyl,
thienyl, pyridyl, pyridyl-N-oxide, pyrimidinyl, pyrazinyl, oxazolyl, thiazolyl,
isoxazolyl, quinolinyl, triazolyl, pyridazinyl, pyrrolyl, imidazolyl, indazolyl,

isothiazolyl, indolyl, oxadiazolyl and the like.

The term “cycloalkyl” means saturated carbocyclic rings, optionally
subétituted, and includes mono-, bi- and tri-cyclic compounds with 3 to 10
carbon atoms. Suitable cycloalkyl groups are: cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl, adamantyl and
the like.



10

15

20

25

30

phenyl gl yci nol, (-)-Nnethyl ephedrine,
(+)-(2S, 3R) - 4-di net hyl am no- 3- net hyl -

WO 200di1gg1enyl - 2- but anol , (S)-phenyl gl yci nol , PCT/EP2009/002328

(S)-a-nethyl benzyl am ne or any m xture of them 12 Al so
included in the scope of the present invention are
prodrugs of the conpounds I3 fornula (1). The term
"prodrug" as used herein refers to any conpound that

WG RN ReRrBEFobRYR r 'e%ag ﬁénaﬁ mme&mrﬁfcytcn@
foaky iy

drug” substanc (e} oglca y active conpound) as a
r&ﬁqldhc«u? tigatit aadicals, compirisilg oraot moné $1)etereat(yne preferably

C b EA o 26tarih D A Na ce Bt e cidiaes sl dgr S and N,
de“e}fﬁ]éfg g%r%%r%epe 88iSIEboridae At RidsPBhB b fites F’ﬁg§fp$eferably

| om ng neani ngs, unless explicitl
stmmlsmsrfemrw sta 4 endocyclia hetesdatomef mose poefarabimfr%n 1 to 3

ittt MeshRITamh B PElEpRuaRNTier &EbuaPEierocyeic
| NGl“HERTO&Y %‘racﬁf icaLGSmpAses She ‘ﬁhhﬁ‘&en‘mé;sbea@ﬁhlaorn@ frém 5 to

substi t ut ed ui tabl e aryl groups incl henyl

nébhodes. Exsrpplenyif hateroRyglic ragicaimar ryerphohdngipesidiny!,
- dRe e it P2k RV, Ebr R, e Rtylefy? i drbRtany,

h%ﬁéﬁi’dr@ﬂfran?ﬁ Pwmnamnm B-rdld)hﬂa@jl Opwmltdlmylngyrangll
the remai nder of the ring atons being carbon ato

Sulibydiopyrasyd r'@@faﬁ%’dlfk){bI'mtf@29|y|sm'ﬂﬁz‘§l§’i"?)ﬁl§”9 the Tike.

het eroaryl groups include furanyl, benzofuranyl,

thienyl, pyridyl, pyridyl-N oxi de, pyrim di nyl,

pYTHez tepn “alkptazdéns! to & sataratkylaliphatic groups, including straight chain

and branched chain groups. Suitable alkyl groups, having 1 to 20 carbon
atoms, include methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl,
pentyl, hexyl, octyl, decanoyl, dodecanoyl, hexadecyl, octadecyl groups and
the like.

The term “alkenyl” refers to unsaturated groups comprising at least one
carbon-carbon double bond, and includes straight chain, branched chain and
cyclic groups. Suitable alkenyl groups, having 2 to 20 carbon atoms, include
ethenyl, 2-propenyl, 2-butenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl
and the like.

The term “alkynyl” refers to unsaturated groups comprising at least one
carbon-carbon triple bond and includes straight chain, branched chain and
cyclic groups; and optionally includes at least one carbon-carbon double
bond. Suitable alkynyl groups, having 2 to 20 carbon atoms, include ethynyl,
2-propynyl, 2-butynyl, 3-butynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl and the
like.
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i soxazolyl, quinolinyl, triazolyl, pyridazinyl,
pyrrolyl, imdazolyl, indazolyl, isothiazolyl,

W0 poh1§d739 oxadi azol yl and the |ike. The term PCT/EP2009/002328
"cycl oal kyl " means saturated carbocyclic rings,
optionally substituted, and includes nono-, bi- and
tri-cyclic conpounds with 3140 10 carbon atons.

Suitable cycl oal kyl groups are: cycl opropyl,

/BB BB AR K, A R o v

t e{ 0 20alep6n \tdrAs] kubstituteli evith 49 abdtgronpl Syitable arylalkyl
substituted nnnocycllc bicyclic or tricyclic

r agiioegsdnclogamhenzyh @iesid, and ths lkevet er oat ons,
preferably chosen fromanong O S and N, optionally in
the oxidized state (for S and N), and optionally one

or TH® t&rnil cavy itk rgyrisfeAttol arpsikenylegrolipf preferiablysan alkenyl group
referabl%agz20 nprises from1l to 4 endocycl
f8

hebayipgt? fronpatoms: &HP?t'WQﬂﬁNﬂhtaé‘ ay LS'EOé*\Poat ons.

Most preferably, the heterocycl oal kyl (or sinply

"het erocyclic" or "heterocycle") radical conprises one

or Theterm i'anytalkyaad hreffersi togarf aleymy grouss, pre&arablyEama’;Hyeyl group

of heterocy I|c radi cal s

hayingi e 20 sAaRRa9tomA sui)ﬁ "éﬂi% ﬁ’ﬂﬁrﬂﬂ gryw% i di nyl,
tet r ahydr ot hi enyI di hydr of uranyl, tetrahydrofur anyl
pyrazol i di nyl, 3 di oxol anyl pyrrolldlnyl pyran¥
di Thixel temy f‘alkpky" nesﬁensetmdhe grm}p alk-Q@+ m@s&tyl“alk” is an kyl group.
i mdazolidinyl and the like. The term"al kyl" refers
to a saturated aliphatic groups, including straight

chgha tenf “BRAE) eefcsd & ﬂwéJ%l@ﬂlIBSa ryFoLt abl e al kyl

groups, having1l to 20 carbon atons, include nethyl,
et hyl, propyl, isopropyl, butyl, sec but yl ,

ey, e REAN] B Hgtea win an oy

group.

The term "arylalkoxyalkyl" refers to an alkyl group substituted with an

arylalkoxy group.

The term “arylalkoxy” refers to the group aryl-Alk-O-, wherein “Alk” is an alkyl
group.

The term “arylthioalky!” refers to an alkyl group substituted with an aryithio
group.

The term “alkylsulfinyl” refers to an alkyl-SO- group.
The term “alkylsulfonyl” refers to an alkyl-SO,- group.

The term “aryl sulfonylalkyl” refers to an alkyl group substituted with an

arylsulfonyl (aryl-SO,-) group.
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the like. The term"al kenyl" refers to unsaturated
groups conprising at | east one carbon-carbon doubl e

wherd/1328d | ncl udes strai ght chain, branched cPEi/BP202002328

cyclic groups. Suitable al kenyl groups, having 2 to 20
carbon atons, include et hen%flli’ 2- propenyl, 2-butenyl,
3-butenyl, 2-pentenyl, 3-pemenyl, 4-pentenyl and the
like. The term"al kynyl" refers to unsaturated groups
conprising at | east one carbon-carbon triple bond and

i ncl udes straight chain, branched chain and cyclic

Or PR Sy RIKyiItA IRy fgleisudem akyl grasib substituted with an
car bon-car bon doubl e bond. Suitable al kynyl groups,
heafyledkylthi® 20 carbon at ons, include ethynyl,
2-propynyl, 2-butynyl, 3-butynyl, 2-pentynyl,
3-pentynyl, 4-pentynyl and the |like.14 The term

" aTiyé erivy “Heterfaeylalkyt referaltéan ajkylgroupsebstitatéd/with a

al kyl group having 1 to 20 carbon atons, substituted
wi hetereardk 910ugr oup. Suit abl e aryl al kyl groups i ncl ude
benzyl, picolyl, and the like. The term "aryl al kenyl"
refers to an al kenyl group, preferably an al kenyl

gr D tdray f e fbargloggalkal’ beflersitooas allgligsoup sukstitutiediwitma
aryl group. The term "aryl al kynyl" refers to an

al '{?fﬁa?arﬁe’wrﬂmw-eferably an al kynyl group having 1 to
20 carbon atoms, substituted with an aryl group. The
term "al koxy" refers to the group al k-O wherein "al k"
i sThe terivk Shetgraamplalkpxgatkgt’ refess {0 aryalkyl @reup substitited with a
gro aryl -O-. The term "aryl oxyal kyl" refers to an

al rﬁ%bﬂ(%@f)wut ed with an aryl oxy

The term “heteroarylthioalkyl” refers to an alkyl group substituted with a

heteroarylthio group.

The term “heteroarylalkylthioalkyl” refers to an alkyl group substituted with a

heteroarylalkylthio group.

The term “heterocycloalkylalkyl” refers to an alkyl group substituted with a

heterocycloalkyl group.

The term “heterocycloalkyloxyalkyl” refers to an alkyl group substituted with a

heterocycloalkyloxy group.

The term “heterocycloalkylalkoxyalkyl” refers to an alkyl group substituted

with a heterocycloalkylalkoxy group.

The term “heterocycloalkyithioalkyl” refers to an alkyl group substituted with a

heterocycloalkyithio group.
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group. The term "aryl al koxyal kyl" refers to an al kyl
group substituted with an aryl al koxy group. The term

WO 2009h13d7BOxy" refers to the group aryl - Al k- O, PEITEP091002328

"Al k" is an al kyl group. The term "aryl thioal kyl"
refers to an al kyl group substituted with an arylthio
group. The term"al kylsulfi1g/l" refers to an al kyl - SO
group. The term "al kyl sul fonyl" refers to an

£ hateanepetyPlcioalyarifieaioll it 187 Al prarp s Betiuted
§ S\PW a ﬁ@?érbc%lleagﬁyilaﬁkﬁﬂﬁo besup." ar yl al kyl thi oal kyl "

ers to an”al k group Substituted with an
arylal kylthio. The term "heteroarylal kyl" refers to an

2R BT e (a1 MRS cvcroatey
s#;&g'tut ed with a heteroaryloxy group. The term

"Het er oaryl al koxyal kyl " refers to an al kyl group
substituted wth a heteroaryl al koxy group. The term

IR S RSl b3 o 4ygeq win
sﬁgﬁﬂ? eﬁdﬁtgl oal kyl" refers to an al kyl group

The term “cycloalkylalkoxyalkyl” refers to an alkyl group substituted with a

cycloalkylalkoxy group.
The terms “alkylthio” refers to the group alkyl-S-.
The term “cycloalkylthio” refers to the group cycloalkyl-S-.

The term “cycloalkylthioalkyl” refers to an alkyl group substituted with a

cycloalkylthio group.

The term “cycloalkylalkylthioalkyl” refers to an alkyl group substituted with a
cycloalkylalkylthio group.

The term “halogen” refers to a fluorine, bromine or chlorine atom.

The term “amidino” refers to -C(NR5)-NR5R6 where R5R6 are as defined

above, all, except hydrogen, are optionally substituted.
The term “carbamoyl” refers to an unsubstituted aminocarbonyl group.
The invention's compounds according to formula (I) exhibit an hypoglycemic

activity, and are useful in the treatment of pathologies associated with the

syndrome of insulin resistance.
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het eroaryl al kyl thi o group. The term
"het erocycl oal kyl al kyl" refers to an al kyl group

waawetsa7ed ed with a heterocycl oal kyl group. TheCT/BP2909/002328

"het erocycl oal kyl oxyal kyl " refers to an al kyl group
substituted wth a heterocycl oal kyl oxy group. The term
"het er ocycl oal kyl al koxyal kyl7 refers to an al kyl group
substituted with a heterocycl oal kyl al koxy group. The

t " het L oal kyl t hi oal kyl " f . . I .
R RS Lo BB b o e eBh gt et
Thgrfﬁ&m&ﬂ%aﬁéwﬁ/@émbem BY 118779 @nkyis invaed B fnangn

al kyl group substituted V\Atha ] . .
hepathologidab sbrefitiangy3udii as diabgtes @nd merenparticularly non-insulin-

wdaptept HERsiSs (4% HidabfeRbrytind dihorisaiia) cbedhy.
r edridrial théﬂeﬁbibw, afd b sevtsihidantied, wiidrovascular and

cycl oal kyl oxy group. The term "cycl oal kyl al koxyal kyl "
r gnaerovascular gprplications fetinstancs atherpsdergsis, retinopathy and

cy a . I . tal e r i

¢ e RBb GG Y i PR ol ek E TR beTndly o FalWIEN® Diabetes,
r e3Br(3988), 159591600 JoywhaldiyibbStes diits eomplications, 12, (1998),
"cycl oal kyl thi oal kyl " refers tg an al kyl group

subtd-l{ 8t Harmi Resa 3@;/&1'%%@1(?5!3%0 group. The term

"cycl oal kyl al kyl t hi oal kyl" refers to an al kyl group
substituted with a

The invention also relates to pharmaceutical composition containing as active
ingredient at least one compound of formula (1), as defined above, and/or a
pharmaceutically acceptable salt thereof, in combination with one or several
pharmaceutically acceptable carrier, adjuvant, diluent or excipi'ent. A person
skilled in the art is aware of a whole variety of such carrier, adjuvant, diluent
or excipient compounds suitable to formulate a pharmaceutical composition.
The pharmaceutical compositions of the present invention can be
administered by a variety of routes including oral, parenteral, intravenous,
intramuscular, rectal, permucous or percutaneous.

They will thus be presented in the form of injectable solutions or suspensions
or multi-dose bottles, in the form of plain or coated tablets, sugar-coated
tablets, wafer capsules, gel capsules, pills, sachets, powders, suppositories
or rectal capsules, solutions or suspensions, for percutaneous use in a polar
solvent, or for permucous use.

The excipients that are suitable for such administrations are pharmaceutically
acceptable excipients, such as cellulose or microcrystalline cellulose
derivatives, alkaline-earth metal carbonates, magnesium phosphate,
starches, modified starches, lactose and the like for solid forms.

For rectal use, cocoa butter or polyethylene glycol stearates are the preferred
excipients.

For parenteral use, water, aqueous solutions, physiological saline and

isotonic solutions are the vehicles most appropriately used.
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cycl oal kyl al kyl thi o group. The term "hal ogen" refers
to a fluorine, brom ne or chlorine atom The term

WO 2093278 refers to - C(NR5)- NRSR6 where RS5R6 BEEEB209/002328

defi ned above, all, except hydrogen, are optionally
substituted. The term "carbanoyl" refers to an
unsubsti tut ed am nocarbonyl1&roup. The invention's
compounds according to forrmula (1) exhibit an

oSBT R bt BT gl Tl B bR form of
I erhAlRECRblets lorTdatey fabieta! 9!1§,|9¢a;ﬁ;dg%§%rg’t¢bﬁb$l§lé§, §alsa

I
reduction in the action of itnsulin (cf. "Presse
Mexdicbetseor, pgwders) a itably posiegy o hesgempeunds i helvaen about

ol & itk ARy (ORTMaleE Brers a5 e 3BbAR0 Yingykg and
| lagbuBetrag/ke! mMérePvkferdyly! bepiveanrabaut Obﬁglkgyand about 10 mg/kg
arterial hypertension, and al so certain cardiac

mancowast preferaphbetrveen abewl 2Madkgrand @loub Rengtkgr of body
|I Lwéiaﬁgs?éas%groscl erosi s, retinopathy and neuropat hy.

ct, reference will be made, for Exanple,

t af Fipresémative body Wesights dfSbkd 6Ad;100cky ard corisidered, in order
D abetes and its conplications, 12, 998;, 110-1 &9; .
Hipriustiade thesdaily ot tipsagg.rapge it G Hpeh apdsas described

i S . i el

AL s EBERY TR SARRERL LG RIS be betveer
(19bowad - ik frigiper dayaad 1000- t00G0 pigdpersdayy preferalyly between

ek b oY B350 o PR 48P ot BBy petween

1908 1 o810 000 Pt e ab by e 20200

dimgemd 50-500 mg/per day.
It will be understood, however, that the specific dose level for any particular
patient will depend on a variety of factors including the activity of the specific
compound employed; the age, body weight, general health, sex and diet of
the individual being treated; the time and route of administration; the rate of
excretion; other drugs which have previously been administered; and the
severity of the particular disease undergoing therapy, as is well understood
by those skilled in the art.
As noted above, formulations of the present invention suitable for oral
administration may be presented as discrete units, such as capsules, cachets
or tablets, each containing a predetermined amount of the active ingredient;
as a powder or granules; as a solution or a suspension in an agueous or non-
aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid
emulsion. The active ingredient may also be administered as a bolus,
electuary or paste.
In the non-insulin-dependent diabetes, for the man, the hyperglycemia is the
results of two main defects: an aiteration of the insulin secretion and a
reduction in the effectiveness of insulin at level of three sites to knowing the

liver, the muscles and adipose tissue.



or exci pient conpounds suitable to fornulate a
phar maceuti cal conposition. The pharnaceuti cal

W@ 09p03a789 ons of the present invention can be PCT/EP2009/002328
adm ni stered by a variety of routes including oral,
parenteral, intravenous, intranuscular, rectal,
per mucous or percutaneous. They will thus be presented
in the formof injectable solutions or suspensions or
mul ti-dose bottles, in the formof plain or coated
tabl ets, sugar-coated tablets, wafer capsul es, gel

P?ésen‘?'M\)e?rtloﬁémikﬂélatd%qmom@pgéﬁ&bl fFm@a (1) as well
rect a capsul es sol uti ons or suspensi ons f or

peag iis saceric foges, tautorpersaengblioasts, Obastemorp@rrsnﬁem@.fs and

gg’;ﬁqlx%g?pri{ 4 r%ﬁ@@reéqg%Fgogeiﬁfftﬂﬁa%grg%%eepﬁgéIhé acceptable salts

5  eXgiePedNicT th pedpMation|df al rhegicament %ﬂhbxﬂéaélhmm%nd/or
cel lul ose derivatives, alkaline-earth neta

calreaimantof pathplegies Assasatahwih fwsrgﬂva@%emm&rfhh@ooreparat'on
St g F‘?eaisl%érﬁgﬁ%%t gﬁ&c%rg (?%érdh@%e&g%th&?lﬂ '%SBP{}%% of GRlcose

recta cocoa yl ene
st esrictineation eptdierablyeforthe treatnent efidiabetes; muoae gneferably for

use, water, aqueo | ut |
i TBVBRIQN 360/0T TiSRMERLOL WB63C%'?EEQ§Q?@PG%O'°9'€S
f . .
10 SPRESRIABLL nd3BidBpbite S AgRl Enollid g petpidimia, wrich

gr areuinessasedtyehyperinsulinemih and hgpetglmem'@ fctretpe dresdment of
wder s suit

| |
DodisPagss erosartoanehatEs it PR35y 35d 1 agRrgscutar
angoABRtHtiocHR0s BN ke arﬁarr%fl Ay p&riendieh WRRAmARRBEy Prozesses,

mg/ kg and about 50 ng/ kg, nore preferably bet'ween
abougroangigprthyamacipangiopethyy retinopathy and neuropathy; for reducing

15 hyperglycaemia, for the treatment of dyslipidaemia and obesity; or diseases
such as cardiovascular diseases, comprising atherosclerosis, myocardial

ischemia.

The present invention also relates to the use of at least a compound of the

20 general formula (1), as well as its racemic forms, tautomers, enantiomers,
diastereomers, epimers and polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts, and pro-drugs thereof, for the preparation
of a medicament for the prevention and/or treatment of pathologies
associated with hyperglycaemia, preferably for the treatment of diabetes,

25 more preferably for the prevention and/or treatment of type Il diabetes and
pathologies associated to metabolic disorders, hypercholesteremia,
hyperlipidemia, which are increased by hyperinsulinemia and hyperglycemia;
for the treatment of diseases chosen from diabetes related microvascular and
macrovascular complications, such as arterial hypertension, inflammatory

30 processes, microangiopathy, macroangiopathy, retinopathy and neuropathy;

for reducing hyperglycaemia, for the treatment of dyslipidaemia and obesity;
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and nost preferably between about 2 ng/ kg and about 5
nmg/ kg of body wei ght per day. If representative body

wowrioghs2zs3of 10 kg and 100 kg are consi dered, i PCODEB®09/002328

toillustrate the daily oral dosage range that can be
used and as descri bed above, suitable dosages of the
conpounds of the fornul a (|30MA|| be between about

1-10 ny/ per day and 1000- 10000 ny/ per day, preferably

e
dayly amkdﬁmsscrmrrmber ably between 20 200 ng and 50 500

ny/ per day. It will be understood, however, that the
speC| fic dose level for any parti cul ar pat| ent will

OPRRE Bl RN BvaISs (AR OIAaRGHal Y SrBRE8S b Lbibounds of

eC| I'c conpound enpl oye
\Neﬁoglnwa Q)a ree defirteebab dve, moa:hnig tb thie foflowing iepdeserdative

bei t ed; t d d t

tﬁfl@g re C?Vg&@} E‘Ep I ms @pggq f{,mgdﬁgeﬁgégr ?es) Scheme 2

B;ﬁf?@g t%nm}@graﬂa%@asﬁvatmg M%@&A%Hseh@fné e

under goi ng therapy, as is well
un@Rrepaaionbyf arpipyeazikone ddrivativeseMathod B3. not ed
above, fornmul ations of the present invention suitable
for oral adm nistration may be presented as discrete

UNTHé folfiRg %%héﬂfé‘étéréfg|v§r@fd}f?é§ré§>éntafmbqiﬁpo§@§ hand solely for
contai ning a predeternmned anount of the active

i ntjjneawrpnse ohacilitpting dhe eprgseiatien; Negdlgss & gay.oieranding on
uspensi on,.i n_an 0 r

" IR Breredho AREP LR BT B e g

I | ietisbdtbgies Presditedanay ve ddaptetibg atperagn akilledhe the art by

adm ni stered as a bol us,

selecting the appropriate starting materials, in which the nature of the
substituents R1, R2 and R3 may be modified, especially as a function of the
nature and length of the desired chain.
The compounds useful according to the invention may be prepared, unless
specifically specified, by the application or adaptation of known methods, by
which are meant methods used heretofore or described in the literature,

patents or patent applications, the Chemical Abstracts and on the Internet.
Preparation of the intermediates

Scheme 1:
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el ectuary or paste. In the non-insulin-dependent
di abetes, for the man, the hyperglycema is the

WO 289/18293Df two nmmin defects: an alterati on of PEFEP2009/002328

insulin secretion and a reduction in the effectiveness
of insulin at level of three sites to knowi ng the
l'iver, the nuscles and adi2dose tissue.19 The present
invention also relates to conmpound of general fornmula
(1) as Il as its racem c forns, tautoners, o
enant i rs, Adiastereamers, epinmers and_pol ,
aho Ot fz§’ er'e f? and theppharnaceu??cé{geLgugﬁ)LR1
accept abbe salts thereof, for the preparation of a®
medi ggnent for the prevention and/or treatment of(2)
pat hol ogi es associ ated with hyperglycaem a; for the
preparation of a nmedi canent that induces insulin
secrethon in response of glucose concentration,

pr eH&r abry Nrar t he treat meng of di abetes, nore

preferg¥y for the prgve ti/t%lg nd/or treatment of type Q
I_l_dj_é.(g_el_es_a_ad,pusm’cf 0i é5 EOB? ated to netahglic ICiMW\I/U\l(OH
di sorders, hyperchql esCereni & hyperlipidenia, which §/N
are increased by hypgerinsulinem a and hypergl ycem a;

for the treatnent of di sea$®s chosen from di abetes 4
related m crovascul ar and macrovascul ar conpli cations,

such as arterial hypertension, inflamuatory processes,
mhereiarfyl épas appverﬁ%ﬁaaﬁgm &aund (Dr et i nopat hy and

neur opat hy; for reducing hyperglycaem a, for the

treatnent of dyslipidaem a and obesity; or diseases
Lothpasndsaf)isvs psepared bl serting disthyipxakite¢1) with an amine in
at her oscl er gsi s, ocardi al [schem a. The reser]at . .
the BIRSESEEAT SoAyIPEATY aTaMPARINY Saltfuch a§ @iayat;336, in an inert
SBNRAY Y cAfad Eoroform, toluene or dichloromethane, at a temperature

between 20°C and the reflux for 24 to 100h.

Intermediates (3), with a side chain containing a protected aldehyde in the
form of an acetal, are prepared by reacting compounds of formula (2) with a
protected aminoacetaldehyde dialkyl-acetate, such as (2,2-
dimethoxyethyl)amine. The reaction is carried out in a solvent, such as an
alcohol, for example 2-propanol, at a temperature between 20°C and the
reflux, for 1 to 24h.

Pyrazinones (4) can be prepared by cyclization of compound (3) under acidic
conditions, for example in a solvent, such as acetic acid, and catalytic
amount of concentrated hydrochloric acid, at a temperature between 20°C
and the reflux for 1 to 24h.

Preparation of aryipyrazinone derivatives.

Scheme 2: Method A
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general formula (1), as well as its racemc forns,
tautoners, enantioners, diastereoners, epiners and

wolwnsr7phs, and m xtures thereof, and the PCT/EP2009/002328

pharmaceutically acceptable salts, and pro-drugs
thereof, for the preparation of a nedicanent for the
prevention and/or treat ment 24f pat hol ogi es associ at ed
wi th hyperglycaem a, preferably for the treatnent of
di abetes, nore preferably for the pmevepwi on and/ or
trggt nt of type Il diabet and pat h&l 0gi es 0
assogy H oBrongihatibo| i ¢ Réhig Brs, hypeHchol esRE(em'\;a)A
hyper | p{ denia;,—whithr are |Qckeased—by——> N"
hyperi nsul i nem a and hypergliycem a; for the treat }?ant‘
of diseagés chosen from di abetegs)rel ated m crovascu{gr
and macrovascul ar conplications, such as arteri al
hywhetesm & 1oand Anaieaasrabove defined isfesmutd g).oangi opat hy,
macr oangi opat hy, retinopathy and neuropathy; for
reduci ng hyperglycaem a, for the treatnent of

dys| :r&ir\@%ﬁﬂbfinéﬂ_@s Q5EsId Yrepared bl bserRiionWth@Zorresponding
cardi ovascul ar di seases, congrl sl ng atherosclerosis, '
nmyddydixypyrazinenes (4)Tusingraebraminahing ageoh saicb@s POBTrs, in an

| at t fact,uti f o
SRR B 44 . B SRR Bemeen 20°C
f ohh@ M EBALKP heseIPratdrasly refiivoder $hewahi n Schene 1
(Preparation of the internediates); Scheme 2

( PRepayeazinenes (Ihatr plaraied sneeasting he SrRromanyragigongs (5) with
s TR Bt S otBra oy EXOA S BBfhic acids in the

gi presehoe of aprass sush iasesqinmpasesonatecrymitassiufocarbbeate, and

purpose of facilitating t representation edless .

t 02 §alRlYeplsry ?ﬁ@'%ﬁf'&h?@vrémpg"@? Hah@dwa?w&'ﬁa%d%fm an inert

t heofontmelign G difrf2tiRro?PRRiB8 br td1i8ne, at a temperature between
20°C and the reflux, more preferably reflux, for 1 to 24h.

Scheme 3: Method B:

Q i i H,N—R1 i

A Protection N A A _ A\HI\N/M

OH OH N

NH, Pg _NH Pg _NH
(7 ® €))
R2 O
L .

. 0 R3” Y0 R2 N0

Deprotection A _RI N :[ I
> N > R3” ONT A
NH
*10) @

wherein R1, R2, R3 and A are as above defined in formula (l).
Amino acid derivative is protected using the methods known.

Pg are known protecting groups used for the protection of amines.
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nmet hodol ogi es presented nmay be adapted by a person
skilled in the art by selecting the appropriate

WQe@Pu32180 materials, in which the nature of theCT/EP2009/002328

substituents Rl, R2 and R3 may be nodified, especially
as a function of the nature and | ength of the desired

chai n. The conpounds usefulzgccording to the invention
may be prepared, unless specifically specified, by the

apRhmirefunetioR bf afARG AciddeMativesm) iepriotstied *ﬁ)élrig"ﬂh%hnethods

are meant methods used heretofore or described in the
| i knovet lmrtb,e grtitledbeseforpuia g ig@piatestinggrouptaf the amine

CHERGE, B 4 bR e Ak iBet BY 1 A TG ne, ?%?%t%é@gﬁ% n
Rlorg%n&)@syhme%«sdaf VViRs) - Inferseieeb Publicatién ; Ere(fabably a tert-

are prepared by reacting diethyl oxal ate ) W
arfUtexyqarberylsadisaheeadenzy pxueanbeayl( adigal-sal t

Sﬂ.ﬁg}r g%gqg,ghéeag d é#ﬁ%fr{‘RF%?é{eof%axgﬂb g—?éﬁ-'ﬂuﬂﬁdlcarbonate to

t ejipee campotinds (B rNwRRHP @ ila tére-butbrycardoryi P4dical.
10Ch. Internediates (3), with a side chain containing
a protected al dehyde in the formof an acetal, are

prﬁrﬂﬂf&g@??{ﬁéﬁ 4rd uggﬁ%@gﬁgﬁ%@&gpﬁg%‘gﬁt)@vi(t%ef@ichéaaémines. In

prot ect cetal ate, suc
( Zorder tb auwmm baiboylicacidsheouplaey agents ssucr as dd

dsaibarzolitazie IHDBE St Penuliaddh -y S Otino
phosphonium hexafluoro phosphate (PyBOP) can be used.
Carbonyldiimidazole (CDI) or dicyclohexylcarbodiimide (DCC) can also be
used as coupling agents.
Amides (9) can also be prepared directly from corresponding carboxylic acids
(8) by in situ generation of mixed anhydride. The coupling reaction is usually
carried out in the presence of a tertiary amine, such as N-methylmorpholine
(NMM), triethylamine (TEA) or diisopropylethylamine (DIPEA), in an organic
solvent chosen from those generally used for amide preparation. Preferred
solvents for the coupling reaction are ethylacetate (AcOEt),
dimethylformamide (DMF), N-methylpyrrolidone (NMP) or tetrahydrofurane
(THF). The mixed anhydride prepared, for example, by treating compounds
(8) with isobuty! chloroformate in the presence of 4-methylmorpholine on
reaction with amines give compound (9). The reaction can be carried out in a
solvent, such as tetrahydrofurane, at a temperature between —-50°C to 0°C,
for 1 to 6h.

Compound (10) is prepared from compound (9) using the methods of
deprotection known by those skilled in the art and particularly those
described by T. W. Greene, Protective groups in Organic Synthesis, J. Wiley-
Interscience Publication (1991). Deprotection of BOC-protected amines can
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reflux, for 1 to 24h. Pyrazinones (4) can be prepared
by cyclization of conpound (3) under acidic

W@ Wai337¢ths, for exanple in a solvent, such asPGEEP3089/002328

acid, and catal ytic anount of concentrated
hydrochloric acid, at a tenperature between 200C and
the reflux for 1 to 24h. Prnz‘barati on of aryl pyrazi none
derivatives. Scherme 2: Method A22 (4) (5) (I) wherein

Rlp 296hivad %er%% @%Y%rggngigeégbn a5 AFiflubdackiic a%rdJ(fCCF’EQOOH)

pyrazi nones brom nation of

c asrrrameoaldacid, Sidhyas bygmehioricracid{HCA)., using a

brom nati ng agent, such as POBr 3, in an inert

sol vent, such as 1, 2-dichloroethane, at a tenperature

beffd}ee%&ﬁ&@ é}ﬂﬁhotmﬁcflsﬁ beo) dmme eésfcﬁéatéwmrL%fdgmydrochlonc
for 1to 24 Aryl pyrazi nones are pr%g)are
e

r eaaid umgnaxlaeesaba @mmrazrmom& (Qayeﬂm; preferabiy Iaé room
boronlc cids or esters (cyclic or not) of boronic
acegPsT ﬂg“t’ﬁe presence of a base, such as sodium

CanBRIAG Qi reRRtiens icaMAAss berakred anﬂbfa needrd ofsdatalytich
as bis(triphenyl phosphine) palladiun(ll)chloride, in

arhydiegenatidrvent, such as di net hyl f or manmi de or
toluene, at a tenperature between 20 C and the refl ux,
nore preferably reflux, for 1 to 24h. Schene 3: Mt hod

B: Cohpotints R) bre Btep&® réacting cotnpdumds (@) iwithd1 Rrdicarbony!

formula (1). Amino acid derivative is grotected usi ng

t heennativgassughuam oxaldehyde, or cyclic 1,2-dione derivatives, such as
cyclohexane-1,2-dione or cyclopentane-1,2-dione, optionally substituted.
Cyclization can be carried out in a solvent, such as methanol, in the presence
of a mineral base, such as sodium hydroxide, at a temperature between -

50°C to 0°C, for 1 to 10h, preferably between —40°C and -20°C.

The examples that follow illustrate the invention without, however, limiting it.
The starting materials used are known products or products prepared
according to known procedures. The percentages are expressed on a weight
basis, unless otherwise mentioned.

The compounds were characterised especially via the following analytical
technigues.

The NMR spectra were acquired using a Bruker Avance DPX 300 MHz NMR
spectrometer.

The masses were determined by HPLC coupled to an Agilent Series 1100
mass detector. The melting points (m.p.) were measured on a Stuart
Scientific block.

Examples:

Example 1: ethyl(ethylamino)(oxo)acetate



10

15

20

25

30

Pg are known protecting groups used for the protection
of am nes.23 Am no function of am no acid derivatives

WQ2009/17¢r ot ect ed usi ng t he nmet hods known i n tH(&E/ER2009/002328

In these formula Pg is a protecting group of the am ne
function, such as those described by T.W G eene,
Protective groups in Organjg Synthesis, J.

W ey-| nterscience Publication (1991), preferably a
tertbut oxycarbonyl radical or a benzyl oxycarbonyl

(Cbz) ramical. For exanple, ami noacid (7) can be 0 H

pr ot gct ugi Ngc@li - t ery batyl di carbonate to give ~ N.__CF
dﬂzﬁ*p/g\@lds 8™ n Wwhith ’Igg i'S % tert-bur oxycar boh§yl © ~
radi cal . ides (9) are prepared in reacting conpounds ©O

(8) with selected amnes. In order to activate the

carboxylic acids, coupling agents, such as 1- )
Ml 3% Bueht1&100 mbb| of qiethgloxalate and 1g of aliquat 336, in 1000 ml of

APt ah bk cubhe BEUEA RN Cladd AR ARNARINE at 70% in
Gadtep Ml tddBtidazaxture 9 stired b€ ysdrm héempeeaturofbri 7ahd T he

(DCC) can al so be used as coupling agents. Am des (9)|
daactonpigurewapsiried eneranhyirousorediun sufin@ndghe solvent
SPAE bk DB to it U RS 288 Rl T by sics
Qe cbﬂjr?dﬂehrt{]rﬁist_egmhl\ly, lsingtadk:htwggrlnetﬁm/d?ghylketone (95/5) as
N- met nor phol 1 n , trie m ne 0

@luantp %avpg‘i%gg gﬁﬁﬁy%rﬁmlno)%@?csﬁ@t rﬁsc‘)’%elr|vent
chapen1f4ym those general Iy used for am de

preparation. Preferred solvents for the coupling
reaction are ethylacetate (AcOEt), dinethylforman de

R ' B e BB el e 4 Sl

t219aU I qC PR BIobEs, 1H)

Example 2: N-(2,2-dimethoxyethyl)-N'-ethylethanediamide
0

(0] H
H -0 0 N
N CH H,C NH - \(\ /u\[( ~
H3C/\O/U\ﬂ/ ~ - + 3 EA 2 —— 3y HC u
O c” Hc©

H, 3 o)
59.9 g (412.6 mM) of ethyl(ethylamino)(oxo)acetate and 45 ml (412.6 mM) of
(2,2-dimethoxyethyl)amine, in 480 ml of 2-propanol, were stirred at room
temperature for 16 h. A white precipitate was filtered, washed with 2-propanol
and dried under vacuum to give 67.8 g of N-(2,2-dimethoxyethyl)-N'-
ethylethanediamide.
Yield: 80.5%.

NMR 'H (300 MHz / DMSO-d6) & (ppm): 1.07(t, 3H), 3.15(m, 2H), 3.27(m,
8H), 4.51(m, 1H), 8.62(m, 1H), 8.81(m, 1H)

Example 3: 1-ethyl-3-hydroxypyrazine-2(1H)-one
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(8) with isobutyl chloroformate in the presence of
4- met hyl nor phol i ne on reaction with am nes give

w@oopasetdd (9). The reaction can be carried outPCTER2009/002328

sol vent, such as tetrahydrofurane, at a tenperature
between -50 0C to 00C, for 1 to 6h. Conmpound (10) is
prepared from conpound (9) 2hsi ng the nethods of
deprotecti on known by those skilled in the art and
particul arl y;those described by T. W G eene, 0
Prote t|ve g S Organic Synthesis, J.

W ey F“é/Fg’n"ii‘:l i ga_t_i_o__(_lQQ_l_)_.__,Deprl@,t:ect'J\lpPH
BOC- pr ed am nes can24 be achi eved by using
orgaﬂa?c aC| d, such as trifluoroacetic acid (CFBEIj—l),
or mneral acid, such as hydrochloric acid (HC ). For
exanpl e am no function of (9) can be deprotected in

]?67‘00 érgay M)fol r@-(zlqtd*mahéwetﬁﬂm 2thylethampdladtide&nd 2 ml

refl'ux, preferably ‘at room tenperature.
De:pfrmentrated b)admcblnﬂcm'd an %Otml efaacatisdacidt weke refluxed

@’Biﬁfg{ﬁ "E@apt t‘ﬁ,@g ﬁl%gp ﬁ/tglgorgm%m%q%a%bma{o give an oil,

1 »wichiwas Rmer ;ﬁﬁiﬁbuéﬂy' diRSa gsTMA chfd rd.phyousmg
cyclic 1,2-dione derivatives, such as_cycl ohexane-

zduth@rmngthasgeémgﬁmoéh%ﬁ/@) as elasm &0 giust 3 6901 vethyl -3-hydroxy
t n can be carried out in a

mé#‘g f(q %sc,éég?hé)ﬂol in the presence of a

mw@kﬁwgga%e such as SOdI um hydr oxi de, at a

tenperature between - 50 Cto 00C, for 1 to 10h,

preferably between -40 0C and -20C. The exanpl es that

T OUMI 1 (366 Witds ? DMISO- A8 (hoth): " 2BRUSH), PSR 2H), 6.34(d,

limmtrmg Tt

1H), 6.56(d, 1H), 11.22(s, 1H)

Method A:
Example 4: 3-bromo-1-ethylpyrazin-2(1H)-one
0 0

PN OH Br
H,C N/Lklr HSC/\NJ\(
|\/ K/

N

10.5 g (75 mM) of 1-ethyl-3-hydroxypyrazine-2(1H)-one and 23.1 g (80.5
mM) of phosphorous oxybromide in 75 ml of dichloroethane were refluxed
under stirring for 2h. The reaction mixture was then neutralized to pH 7-8 with
a saturated aqueous solution of sodium carbonate, while maintaining the
temperature at 10°C. The reaction mixture was then stirred at room
temperature for 1h. Water was added and the organic phase was extracted
with dichloromethane. The combined organic layer was washed with water,
dried on anhydrous sodium sulfate and the solvent was removed under
vacuum. The compound was further purified by silica gel column
chromatography using dichloromethaﬁe as eluant to give 6.1 g of 3-bromo-1-
ethylpyrazin-2(1H)-one as a solid.
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The starting materials used are known products or
products prepared according to known procedures. The

w@ereasr7ages are expressed on a wei ght basis, BCI/BB209/002328

ot herwi se nentioned. The conpounds were characterised
especially via the foll ow ng anal yti cal techniques.
The NWVR spectra were acquir usi ng a Bruker Avance
DPX 300 MHz NMWR spectrometer. The masses were
dewerlan{beg o}ay HPLC coupl ed to an Agilent Series 1100
mass e€tOr. The nel ti ng points (mp.) were nmeasured
on a Stuart Scientific block. Exanples: Exanple 1:

b 88t heTkoa Ty,

? ggjt vvere added 64 m (1000 mV) of
et hyl'am n

at 70%|n wat er. The reaction m xture was
stirred at roomtenperature for 72h. The reaction

e nEn st s uiisfonli AR B 8 SHe afpodire as n
W Ehampfe further purified by silica gel colum

chr omat ogr aphy, using di chl oronet hane/ di net hyl ket one
(95/5) as eluant, to give 59.9g of ethyl (ethyl

R {Bartaﬁaoa-ﬁ- ifyovraghiatihighe’s’ LT 1oy
3.17(m @H), 4.22(q, 2H), 8.92(s, 1H)

H,C< Br
N

N

NMR 'H (300 MHz / DMS0-d6) & (ppm): 3.51(s, 3H), 7.18(d, 1H), 7.,80(d,
1H)

Example 4-3: 3-bromo-1-butylpyrazin-2(1H)-one
0

Br
Hac/\/\N/lk"/

N

NMR 'H (300 MHz / DMS0-d6) & (ppm): 0.90(t, 3H), 1.30(m, 2H), 1.65(m,
2H), 3.93(t, 2H), 7.20(d, 1H), 7.79(d, 1H)

Example 4-4: 3-bromo-1-propylpyrazin-2(1H)-one
0

HSC\/\N/U\”/Br

N

C7HeBrN,O = 217.06  Mass 218.0 (M+1)

Example 5: 3-(4-chlorophenyl)-1-ethylpyrazin-2(1H)-one



10

15

20

25

30

Exanpl e 2:
N- (2, 2-di net hoxyet hyl ) - N - et hyl et hanedi am de 59.9 ¢

w@ 20091878M) of et hyl (et hyl am no) (oxo) acet at e apdI/BB200$/002328

(412.6 mV of (2,2-dinethoxyethyl)am ne, in 480 m of
2-propanol, were stirred at roomtenperature for 16 h.
A white precipitate was fil28red, washed with

2- propanol and dried under vacuumto give 67.8 g of

N- (2, 2- dp met hoxyet )-N - ethyl et hanedi am de. Yield: ¢
80. 5%_ gH (300 /[ DMSO-d6) d (ppm : 1.507(
3HC  3NI5(M  24) HO3. 8-H)T—4—5—1—-6m HED NG
1H), 8.84Mn 1H) Exa TN

1- et hyl - 3- hydr oxypyr azi ne-h(lH)-oneza 67.5 g (330 mV)
of N-(2,2-di net hoxyethyl)-N -ethyl et hanedi anni de and 2
m of concentrated hydrochloric acid, in 390 m of

ac®d 200angdo. QﬁennM)mffB bmdomdmylmﬁammZ(gHD-«nne]anﬁ 5Theg (0.05

S0l Kf)tﬁ)ft;\}%?ad %Hund W?clgg%t"?%%‘% r?toluehe wecrg added,
Chr (A6 @nyzsvé'rng éw@w Qﬁ%_@ﬁﬁﬁ:fﬁ?@n@%ﬁbm@%cﬁénd 2.9

eluant Yo give 37 ydr oxy
pylmdmf ast szqdmon carbonatenaquedus smetmh The.rehdursiviRasi stirred for 3h

6. %WF%HZ X fopler gi é‘%ﬁﬁ%‘ dt[fs_is)soplnﬂe 2(8 he_p,_ﬁ‘?{i_lbﬁg 3 73&%ture

ExgvgthfyHt: Waitdr WaE abidetddPteahixtard(i4S eefigcttl.- vﬁtme{h?/ﬁ
of "1-et hyl - 3- hydr oxypyr azi ne-2(1H) -one and 23.
( s@cedate. The organic phase was separated, dried over anhydrous sod:um

sulfate, and concentrated. The compound was purified through a silica plug,
eluting with dichloromethane, which afforded 110 mg of 3-(4-chlorophenyl)-1-
ethylpyrazin-2(1H)-one as a solid.

Yield: 56%.

NMR 'H (300 MHz / DMSO-d6) & (ppm): 1.31(t, 3H), 4.03(q, 2H), 7.50(m,
3H), 7.81(d, 1H), 8.30(m, 2H)
C12H411CINoO = 234.68 Mass 235.0 (M+1)

Example 5-2: 1-ethyl-3-[4-(methylsulfonyl)phenyl]pyrazin-2(1H)-one

o SO,CH,
HCT N

NG

NMR 'H (300 MHz / DMSOQ-d6) & (ppm): 1.31(t, 3H), 3.01(s, 3H), 4.03(q, 2H),
6.52(d, 1H), 7.94(d, 2H), 8.06(d, 2H), 8.38(d, 1H)
m.p.: 108-110°C

Example 5-3: 1-ethyl-3-(1H-indol-5-yl)pyrazin-2(1H)-one
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mV) of phosphorous oxybromde in 75 m of
di chl or oet hane were refl uxed under stirring for 2h.

Wab@9ongzase i on m xture was then neutralized to PET/EPR09/002328

with a saturated aqueous sol ution of sodi um carbonate,
whil e mai ntaining the tenperature at 100C. The -
reaction mixture was then sB9rred at roomtenperature
for 1h. Water was added and the organi c phase was
extracted with di ghl oronmet hane. The conbi ned organic

| ayer was,wasbed wth water, dried on anhydrous sodium
sul fate apd t vent was renmoved under vacuum The
congﬂﬁhd s turther purified by silica gel colum

chr omat aphy using di chl oronet hane as eluant to give
6.1 g of 3-bronp-1- ethyl pyrazin-2(1H)-one as a
solid.27 Yield: 40.2 % NWR 1H (300 MHz / DWVSO d6) d
(ppm: 1. 1 8(t, 3H) 3.87(q, 2H), 7.13(d, 1H), 7.75(d,
1HLC 1,FgNEO! + 83B1RY cdvipssi246. WeM+1)obt ai ned usi ng t he
same procedure as in Exanple 4: Exanple 4-2:

3- brono- 1- net hyl pyrazi n-2(1H)-one NVR 1H (300 MHz /

%Qaaﬁ'?ggfise-ﬁg_@gt-etﬁo§gbﬁen§m1 -e?hj‘lﬁWaznil\':ﬁﬁ I-ﬁ-orﬁé;( d,

no- 1- but yl pyrazi n- 2('1H)

1H (300 Nz / O d6) d (ppm: 0.90(t, 3H), 1. 30(m
2H), 1.65(m 3.93(t, 2H), 7.20(d, 1H), 7.79(d,
1HH,EXANDPl Br4-%" 3- br ono- 1- propyl pyrazi n- 2( 1W - one

. N O\/CH3

C14H1sN20O5 = 244.29 Mass 245.1 (M+1)

Example 5-5: 3-(1,3-benzodioxol-5-yl)-1-ethylpyrazin-2(1H)-one
o)
0
)
HCT N O
N

CisH12N2O3 = 244.25 Mass 2451 (M+1)

Example 5-6: 1-ethyl-3-[4-(trifluoromethoxy)phenyl]pyrazin-2(1H)-one
OCF
0
o AT
N

Ci3H11F3N20, = 284.23 Mass 285.1 (M+1)

Example 5-7: 1-ethyl-3-(5-fluoro-2-methoxyphenyl)pyrazin-2(1H)-one
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C7HO9Br N2O = 217.06 Mass 218.0 (Mrl) Exanple 5:
3-(4-chl orophenyl) - 1- et hyl pyrazi n-2(1H) - one28 To 200

worgno9a3v® mv) of 3- brono- 1- et hyl pyrazi n- 2( 1H) - BCIEER2909/002328

57 ng (0.05 mV) of palladiumtetrakis

tri phenyl phosphine in 4 ml 9of toluene were added,
under nitrogen, 231 .0 ng ( 9 48 mV) of

4- chl orophenyl boronic acid and 2.9 mM of 2M sodi um
car bonat e aquepus solution The m xture was stirred for
3h at reflux upder nitrogen atnosphere, and then at
roomtengera q] overni ght. Water was added and the
m Xt y~e yas 2 acted with ethyl acetate. The organic
phi&e s fepafated, dried over anhydrous sodi um

sul f at e Xy coMeentrat ed. The conpound was purified
through a silica plug, eluting wth dichl oronet hane,
mhich af forded 110 ng of 3-(4-chl orophenyl)-1-

yl zin- 0 0 i el d 56% NMR 1H
@ HAEN? 60?/%%? gﬁ'@ n’?4§41(@h(1t 4.03(q,
7.50(m 3H), 7.81 (d 1H), 8. 30(m 2H) o‘ 2Hi
1CI N2O = 234.68 Mass 235.0 (M+1l) Exanple 5- -ethy
| -Exgmpaa&&yuﬁneddyu;ypnbﬁpyl)j 9ﬂwpwazm-muHm@eNNR
1H (300 MHz / DVBELd6) d (ppm : 1.31(t, 3H), 3.01(s,
3H) 4.03(q, 2H), 6.ég(d 1H), 7.94(d, 2H), 8.06(d,
J)

83%d AR P 108-1 10 C Exanple 5-3: 1l-ethy
I-3 (1 Hqj ndg -ylc)rpgyra2| n-2(1 W-one29 Cl4H 3N30 =
23Q,27T N 271 (ML)
N

C16H20N2O = 256.34 Mass 2571 (M+1)

Example 5-9: 1-ethyl-3-(4-methoxyphenyl)pyrazin-2(1H)-one

OMe
0O

N
N

e

Ci3H1N2O, = 23026 Mass 231.1 (M+1)

Example 5-10: 1-ethyl-3-[4-(trifluoromethyl)phenyl]pyrazin-2(1H)-one
CF
0
Hsc/\N/“\”/Q/
N

Cy3H11F3N,O = 268.23 Mass 269.0 (M+1)

Example 5-11: 1-ethyl-3-(4-fluorophenyl)pyrazin-2(1H)-one
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Exanpl e 5-4:
3-(2-et hoxyphenyl) - 1- et hyl pyrazi n-2(1H) - one Cl4Hi

WGEGMDOR3273944. 29 Mass 245.1 (M+rl) Exanpl e 5-5: PCT/EP2009/002328

3- (1, 3- benzodi oxol -5-yl)-1-et hyl pyrazi n- 2( 1H) - one
C13H12N2O3 = 244.25 Mass 243. 1 (M+l) Exanple 5-6:
l-ethyl-3-[4-(trifluoroneth iy)phenyl]pyrazi n-2(1
H) - one Cl3H1 1F3N202 = 284.23 Mass 285.1 (M+l) Exanple
5-7:

oro 2- met hoxyphenyl ) pyrazi n-2( 1H) - one3
7& 248.25 Mass 249.1 (M+l) Exanple 5-8:

3-(4-telt- 'utyl phenyl ) - 1- et hyl pyrazi n-2(1H) - one

C16H20 = 256.34 Mass 257.1 (M+l) Exanple 5-9:

1- et hyl - 3- (4- met hoxyphenyl ) pyrazi n-2( 1H) - one

C13H14N2O2 = 230.26 Mass 231 .1 (Mtl) Exanple 5-10:

1- €4k FR>O4 218126 udviaset hgil 9 Bheyh) pyr azi n- 2( 1H) - one
C13H1l F3N20O = 268. 23 Mass 269.0 (M+1l) Exanple 5-11 :
1-ethyl -3-(4-fluorophenyl)pyrazin-2(1H)-one3 1 G 2HnFN

SR S e R e A T 2 8 o0

= 214. 26, Mags~215: 1 (I\/H) Exanpl e 5-13:
1-et hyl pyrazin-2(1H)-one G 2H12N20 = 200. 24
M 2001 1 1) Exanpl e 5-14:
1- et hyI3Nqui nol i n- 6-yl pyrazi n-2( 1H) - one C15H13N30O =
251 .28 Mass 252.1 (M+l)

Ci3H1sN2O =21426 Mass 215.1 (M+1)

Example 5-13: 1-ethyl-3-phenylpyrazin-2(1H)-one
0
H,C” N I
NG

Ci2H12N20 =200.24 Mass 201.1 (M+1)

Example 5-14: 1-ethyl-3-quinolin-6-ylpyrazin-2(1H)-one
N
0 “
oA L
N

CisH13N3O = 25128 Mass 252.1 (M+1)

Example 5-15: 4-(4-ethyl-3-0x0-3,4-dihydropyrazin-2-yl)benzoic acid

COOH
0
Hac/\N/U\I(Q/
I\/N
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Exanpl e 5-15:
4- (4- et hyl - 3- oxo- 3, 4-di hydr opyrazi n- 2-yl ) benzoi c

W108327BVR 1H (300 MHz / CDCh) d (ppm): 1.38(RCT/BR3009/002328

3.99(q, 2H), 7.18(d, 1H), 7.47(d, 1H), 8.10(m 2H),

8.39(m 2H) mp.: 1700C Exanpl e 5-16:

1-ethyl-3-(1H i ndol -6-yl) py$ zi n-2(1H) -one Cl4H 3N3O

= 239.27 Mass 240.1 (M+rl) mp.: 1700C Exanple 6:

[(Nﬁﬂi Yo ks PoDe 41035 orppherug(y e, '7018(d 1H),
of am no(4-chl orophenyl ) acet i

i n7 A7 1HYE 840(M, RAe8 B (MoRM)i on of sodi um hydr oxi de

wer e ai?(s 34 g (156 mM) of di-tertbutyl dicarbonate.

THE8-Rri was stirred at roomtenperature for 16h.

The reaction m xture was extracted twice with ethyl

acetate. The conbined organic | ayer was washed with

walt xamptel 5¢16:ctretingdr3-fHiadel:6-Winyrazinsg(tHr-ene The

sol vent was repoved under vacuumto give 34.3 g of

[(tert butOoxy 5 o[& ) am no] (4-chl or ophenyl )acetic
acid_as 2 Iy conpound. Yield: 89.2% NWR 1H
(30& /1 3

d (ppm: 1.40(s, 9H), 5.14(d, 1H),
7.42(m , 7.62(d, 1H) Exanple 7: tert-butyl

1- (4-chl orophenyl ) - 2- (et hyl am no) - 2-

oxoet hyl car bamat e33 To 1 1g (3.85 mM) of

ac P AN S T M A L et inder

stmrp.t ngoa -25C, 0.5 m (4.6

Example 6: [(tert-butoxycarbonyl)amino](4-chlorophenyl)acetic acid

Cl Ci
(o} (o]
H,C (o} O (o] CH
mw T ) mw

NH, ’ ) boc/NH

To 25g (134.6 mM) of amino(4-chlorophenyl)acetic in 270ml of a 1N aqueous
solution of sodium hydroxide were added 34 g (156 mM) of di-tert-
butyldicarbonate. The mixture was stirred at room temperature for 16h. The
reaction mixture was extracted twice with ethyl acetate. The combined
organic layer was washed with water and dried over anhydrous sodium
sulfate. The solvent was removed under vacuum to give 34.3 g of [(tert-
butoxycarbonyl)amino](4-chlorophenyl)acetic acid as a yellow oily compound.
Yield: 89.2%.

NMR 'H (300 MHz / DMSO-d6) & (ppm): 1.40(s, 9H), 5.14(d, 1H), 7.42(m,
4H), 7.62(d, 1H)

Example 7: tert-butyl 1-(4-chlorophenyl)-2-(ethylamino)-2-

oxoethylcarbamate
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mV) of 4-nethyl norpholine and 0.52 m (4.0 mV) of
i sobutyl chlorofornmate. After 10 mm were then added,

WwW@ro92ARZ3under stirring, 1.9 m (3.85 mMV) of epdIyER29INEN2328

2M in tetrahydrofurane. The reaction m xture was
stirred at -25C for 1h, and _at roomtenperature for
16h. The reaction mxture wad filtered and the
filtrate was concentrated under vacuumto give an oil,
whiceh s further purified by silica gel Q:pl um
hy, using dichl or omet hane/ cycl ot @ e o

(75/ owant , vk0ghye 520_ng of terf-bu S
1- (4- chl oggphenyl) - 2- (et?}yl am no) - 2- oxoet hyl car ba mat i
as a whbfe solid. Yield: 43% NVR 1H (300 MHz o™
DI\/SOdG) d (ppm: 0.99(t, 3H), 1.39(s, 9H), 3.08(m

5.14(d, 1H), 7.35(d, 1H), 7.42(s, 4H), 8.19(t,

1’_%%@(@&@ ?Q%M) &)% )l,ﬂtcjxylﬁ_a tf%riyl)aa% gl(4-chlofoghenylacetic acid

of irb1® mirwf Qetiahﬁﬁofﬂb&n@f/vdreraﬂdbdt Mhder stirring at —25°C, 0.5 ml (4.6
1- (4-chl or ophenyl) am noz 2- oxoet hyl car banat e

th
i nMmVhef %methvhyﬁerremlunsrartﬁy A2dnhi4eR sid) ebisaputyh chioreformate.
St Nt[ef-“fo Fn w@tﬁsmaaaga Uéte—if?"t dndler sﬂ?ﬁn%?ﬁtgtrhp(@()?S mM) of

ture was neutralize an aqueous
soéthyllarhmérzj@en cbeiaarhydiatwam dr hm&eambnanb(hﬂetwms:etimad bt -25°C

i 1 (PR Shdaoa IBPABE I oL A B EAEpEas fitored

Th 8nd %é’ﬁfﬂﬁaté‘@?a%%drﬁ!@ﬁ‘ﬁ%@edi{]ﬁ@ér vmwmd giv8! Ao I0nieH was

of 2-am no-2-(4-chl orophenyl)-Nethyl acetam de as an

0| further eludified byssitica\Nyel dtuiBchremategrapn-ukng d (ppm
gllc%lo(rome%hkgne/cyc% héxane 95/3’5) aé g}uant to give 520 mg of tert-butyl
1-(4-chlorophenyl)-2-(ethylamino)-2-oxoethylcarbamate as a white solid.

Yield: 43%.

CH,

NMR 'H (300 MHz / DMSO-d6) & (ppm): 0.99(t, 3H), 1.39(s, 9H), 3.08(m,
2H), 5.14(d, 1H), 7.35(d, 1H), 7.42(s, 4H), 8.19(t, 1H)

Example 8: 2-amino-2-(4-chlorophenyl)-N-ethylacetamide

A solution of 516 mg (1.65 mM) of tert-butyl 1-(4-chlorophenyl)-2-
(ethylamino)-2-oxoethylcarbamate in 2 ml of 4N hydrochloric acid-dioxane
solution were stirred at room temperature for 2 h. The reaction mixture was
neutralized with an aqueous solution of sodium hydrogenocarbonate and was
extracted twice with ethyle acetate. The combined organic layer was washed

with water and dried over anhydrous sodium sulfate. The solvent was
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2H), 4.32(s, 1H), 4.32(s, 1H), 7.39(m 4H), 8.09(m
1H) The foll ow ng conpounds were obtained using the

wQa0ve/1gr73cedure as in Exanple 8 Exanple 8-2: PCT/EP2009/002328

2-am no- N-cycl opropyl - 2- phenyl acet am de, hydrochl ori de
NMR 1H (300 Mz / DMSO- d6) g(ppn) : 0.24(m 4H),

2.46(m 1H), 4.72(s, 1H), 75%2(m 3H), 7.39(m 2H),
8.62(s, 3H), 8.85(d, 1H) Exanple 8-3:

2- plH SMERWiA6 2L @ntMBrophenyl)-N-
B AR SRS e BRI RS 2 b eroshenyl)-

0. alhylacerainidedasemil. 2H), 0.83(m 1H), 2.95(m 2I—I)

‘é‘xi%éq?:@%g%. 7.39(m 3H), 7.49(m 2H), 8.72(m 4H

2-amno-N-(tert-butyl)-2-(4-chl orophenyl)acet arri de
hydr ochl ori de35 NVR 1H (300 MHz / DVBSO- d6)
SO4d6 L 1.004t, 33!)42)@5 (s,12-|)-l 308(m

8
gﬁSn%:éQ 1%h?§|23?)hlaﬁll 48%&9%%3&‘?1 de,
hydrochl oride NWR 1H (300 I\/Hz [/ DVBO d6) d (pprr)
0.75(dd, 6H), 1.68( 1H) 2.94(m 2H), 1H),
7. Eh(EéO“QWIPQ @neeguRdsiwmere ebtamest U%PE t@gameeorgcgdure as in
) I sopropyl - 2- phenyl acet am de, hydrochl oride
Nl\ﬁ%'lq—]z 0O Mz / DVMsO-d6) d (ppm: 0.96(d, 3H),
1.13(d, 3H), 3.85(m 1H), 4. 95(m 1H), 7.42(m 3H),
7.57 chl ar,0

|)E5gmglﬁ -25§@n?‘rp Né{:_)b(%m?a? lu?-r%&gifyl(lgéetamidef)n$g¥ochloride
o

gt JL”/A
NH,

NMR 'H (300 MHz / DMSO-d6) 5 (ppm): 0.24(m, 4H), 2.46(m, 1H), 4.72(s,
1H), 7.22(m, 3H), 7.39(m, 2H), 8.62(s, 3H), 8.85(d, 1H)

Example 8-3: 2-amino-N-(cyclopropylmethyl)-2-phenylacetamide,
hydrochloride

NH,

NMR 'H (300 MHz / DMSO-d6) & (ppm): 0.10(m, 2H), 0.35(m, 2H), 0.83(m,
1H), 2.95(m, 2H), 4.99(s, 1H), 7.39(m, 3H), 7.49(m, 2H), 8.72(m, 4H)

Example 8-4: 2-amino-N-(tert-butyl)-2-(4-chlorophenyl)acetamide,
hydrochloride

Cl
O  CH,
)<CH3
N CH
H 3

NH,
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2(1H)-one To 330 ng ( 1.55 nV) of
2-am no- 2- (4-chl orophenyl )-N-ethyl acetamde in 3.5 n

wW@Roosesdtanol at -35C were added 174.1 ng ( 1. SBCTEP2009/002328

cycl ohexane- 1,2-dione and 310 m of a 10N aqueous
solution of sodium hydroxide. After stirring at -35C
for one hour, the reaction #Pxture was then stirred at
5C for36 3 h and at roomtenperature for 16h. After
addition of water, the reaction m xture was acidified
wi th hydrochl oric acid and extracted twice with
d| SIMRY blr(et)baMlﬁlz / el SE0-aliB) ﬁddpgnga?@lgi-y)emhg\ﬁ(s 1H), 7.56(s,
o) wat er ri ed over anhydrous
ﬂﬁsméﬁaﬁ‘% g%r?gdstg'é )sol vent was then renmoved under
vacuumto give a brown solid, which was further
purified by silica gel column chromat ography, using
di Exbopled-baRamind-2Hdxchlorépbeagl)-N-ds ebutyhacetamidey e
F‘gﬁ fI Blﬂ(eﬁ chl orophenyl)-1-ethyl -5,6,7, 8-
?/%?8(5 oxal i n-2(1H)-one as a yel |l ow solid.
Yleld 8% NVR 1H (300 Mz / DVMBSO-d6) d (ppm:
01.78(m_4H), 2.70(t, 2H), 2.83(t, 2H),
AS(rdCH:QI—I) 8. 37(d, 2H) Cl6H17CI N20 =
289 (Mr1) mp.: 110-1 13 C The fol | ow ng
conpounds Wer e obt a? ned usi ng the sane procedure as in
Exanpl e 9: Exanple 9-2:
1-cyc! Qpr opyl - 3- phenyl pyrazi n-2(1H) - one C13H12 N20O =
21 NV NSO 0NIBIZY DMED-dB) anfpbm)90.35(dd, 6H), 1.68(m, 1H), 2.94(m,
3-BRGMY als, PPy PE 24 -£6d(h A% .70, 3H)

Example 8-6: 2-amino-N-isopropyl-2-phenylacetamide, hydrochloride

@\(“Of\ /CkHa
N CH
H 3

NH,

NMR "H (300 MHz / DMSO-d6) & (ppm): 0.96(d, 3H), 1.13(d, 3H), 3.85(m,
1H), 4.95(m, 1H), 7.42(m, 3H), 7.57(m, 2H), 8.82(m, 4H)

Example 9: 3-(4-chlorophenyl)-1-ethyl-5,6,7,8-tetrahydroquinoxalin-
2(1H)-one

H,C
Cl W
m O N O
- O — (X
P
s
l':ll CH, o Ni©\
Cl

NH,

To 330 mg (1.55 mM) of 2-amino-2-(4-chlorophenyl)-N-ethylacetamide in 3.5
ml of methanol at —35°C were added 174.1 mg (1.55 mM) of cyclohexane-

1,2-dione and 310 pl of a 10N aqueous solution of sodium hydroxide. After

stirring at —35°C for one hour, the reaction mixture was then stirred at 5°C for
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C13H14 N20O = 214.26 Mass 215.1 (Mt1l) Exanple 9-4:
1- butyl - 3- phenyl pyrazi n-2(1H) - one37 NVR 1H (300 MHz /

wOrBoHGI d (ppm : 0.86(t, 3H), 1.42(m 2H), HBCBERP29P9/002328

2H), 4.97(m 2H), 7.49(m 3H), 7.60(d, 1H), 7.79(d,
1H), 831(m 2H) Exanple 9-5:

1-i sobut yl - 3- phenyl pyrazi n- 361H) - one Cl4H16 N20O =
228.29 Mass 229.1 (M+l) Exanple 9-6:

LS VEhEET R RN o PRl dDges Redtton
2Hnixtlire @46 racidifigd watha(drocRBldyic afldzlé.lgdrg_xg.bbtedw with
“%i:@h?@'ﬁgg\%g?ﬁ{é%hﬁs‘igf%msf §P gﬁgx@g%r was separaied, waphed with

5%2&%%%3%%7 QPW‘% %%djrurﬁ Ntk aﬁﬂqr@'&h%rﬁ was then

or opheny cycl opropyl et hyl ')y pyrazi n-2
H) Fem‘ted).m&ler \EQIUURR @ givasa brawivisskd Ashichiwgdvdther punﬁed by

-i1,S0 hen I ra2|n
T Fep el patumm s BRAStRTyh i b G¥Rfomefianeley et
1
v G g iy S
evigtiadydranuinexatine(1dH-ong as laaallowgdid. delde4d8se t o
gl ucose and ot her physi ol ogi cal and pharmacol ogi ca
i nsulin secretagogues. Culture of pancreatic INS-1

ceNMR "H (300 MHz / DMSO-d6) 5 (ppm): 1.24(t, 3H), 1.78(m, 4H), 2.70(t,
2H), 2.83(t, 2H), 4.08(q, 2H), 7.48(d, 2H), 8.37(d, 2H)

C16H17CIN,O = 288.77 Mass 289.1 (M+1)
m.p.: 110-113°C

The following compounds were obtained using the same procedure as in

Example 9:

Example 9-2: 1-cyclopropyl-3-phenylpyrazin-2(1H)-one

A
K/I

CizH12 N2O =21225 Mass 213.1 (M+1)

Example 9-3: 3-phenyl-1-propylpyrazin-2(1H)-one
0
HSC\/\N
|
o

CizH14 N2O =21426 Mass 2151 (M+1)

Example 9-4: 1-butyl-3-phenylpyrazin-2(1H)-one
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INS-1 cells were cultured in conplete nmedium RPML
1640 contai ning 1mM sodi um pyruvate, 50nM

wQ@200ensapt oet hanol , 2mM gl ut am ne, 10OTM HEPES, PAD8P10091002328

penicillin, and 100ng/ nL streptonycin (CVM,

suppl enented with 10rM gl ucose, and 10% (vol/vol)
heat-i nactivated fetal cal f38erum (FCS), as descri bed
by Asfari et al. (Endocrinology 130: 167-178, 1992). 39
Insulin secretion_assay INS-1 cells were plated and
cultured in %8- plates. After 2 days of culture,

t hg -rediamy ed and cells were cultured for 24h
with a rredi!uml hange to 5nM gl ucose, 1% FCS. The cells
were then "d with Krebs- Ri nger Bi carbonate HEPES
buf fer (KRBH, 135mM NaCl; 3.6nmM KCl; 5nmM NaHCG3; 0. 5nM
NaH2PO4; 0.5nM MgCl 2; 1.5mM CaCl 2 and 10OnM HEPES; pH

7. MR B 86MNAL 1DMS D6 S g%ﬂb:%.BSG,SSH%WAZ‘(m, 2H), 1.82(m,
prerncubat e or mn a in the sane buffer. The
celily 4&7ém; BED, (dStmad 3HM ¢60&hd! Hn dub(de dH) 08.31tmj 2H)
KRBH 0. 1% BSA cont ai ni ng 4. 2mM gl ucose and different
concentrations of the tested nolecule. Insulin

COPRSWPI& BLEM liso by 1 30pheAY Y raziPC2(¥H)2ohRe WWas
measured with ELI SA"using rat “i nsulin anti body

(I'nsulin Rat ERFTNPLUS, cat. ref 10-1 145-01). Insulin
se,qst;eti n glesu are expressed in % of control
(gluc seNiLl.Z .~ Insulin secretion in INS-1 cells

(gl uceoe ¥.2 mM)40 Cainms 1. A conpound of the
general formula (1) (1)

C14H16 Nzo =228.29 Mass 229.1 (M+1)

Example 9-6: 1-(cyclopropylmethyl)-3-phenylpyrazin-2(1H)-one
0
ﬁ\N l
N

NMR 'H (300 MHz / DMSO-d6) & (ppm): 0.21(m, 2H), 0.30(m, 2H), 1.,04(m,
1H), 3.62(d, 2H), 7.21(m, 3H), 7.28(d, 1H), 7.58(d, 1H), 8.05(m, 2H)

Example 9-7: 3-(4-chlorophenyl)-1-isobutylpyrazin-2(1H)-one

C14H15sCIN2O =262.73 Mass 263.1 (M+1)
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wherein: Rl is selected fromZ, R2 is selected from
hydr ogen, al kyl, cycloalkyl; R3 is selected from

woOyWPaRIP) hal ogen, al kyl, cycloal kyl; A is sePEHERW09/002328

fromaryl, heteroaryl, arylal kyl, wherein al kyl, aryl
and heteroaryl groups can be optlonally substltuted by
one or nore substituents seB8cted fromY; Z is: alkyl,
al kenyl , al kynyl, al koxyal kyl, aryl, aryl al kyl,
aryloxyalkyl, arylalkoxyalkyl, arylthioalkyl,
aryl al kyl t hi oal kyl , heteroaryl al kyl
heEzanglg|98y34(43chlotmplee mpl)Ml-@yctopyrpylimethyl)pyrazin-2(1H)-
het er oaryl t hi oal kyl, heteroaryl al kyl t hi oal kyl,
hePBPocycl oal kyl , het er ocycl oal kyl al kyl ,

het er ocycl oal k xyal kyl, heterocycl oal kyl al koxyal kyl ,
het er ocycl®al m i oal kyl

het Lk al kyl t hi oal kyl, aryl al kenyl
ary\al kypyl |l cycl oal kyl, cycl oal kyl al kyl ,
cycl oal kyRekyal kyl , cycl oal kyl al koxyal kyl ,
cycl oal kyl t hi oal kyl, cycl oal kyl al kyl t hi oal kyl, each of
t hese groups can be optionally substituted by one or
nDccwMéﬁquEQSQ 72l pedRd Jgom Ym¥q)s: hydroxy,

thi o, hal ogen, cyano, trifluoronethoxy,
trlfluoronethyl car boxy, carboxynethyl carboxyethyl,

s Bhano S OSDAE nMm  R

guanl q:lHno
HSC*T\/|

N

NMR 'H (300 MHz / DMSO-d6) & (ppm): 1.43(d, 6H), 5.15(m, 1H), 7.49(m,
3H), 7.59(d, 1H), 7.84(d, 1H), 8.30(m, 2H)

BIOLOGICAL ASSAYS
The INS-1 cells were selected to evaluate our compounds for their superior
response to glucose and other physiological and pharmacological insulin

secretagogues.

Culture of pancreatic INS-1 cells

INS-1 cells were cultured in complete medium, RPMI1640 containing 1mM
sodium pyruvate, 50uM 2-mercaptoethanol, 2mM glutamine, 10mM HEPES,
1001U/mL penicillin, and 100pg/mL streptomycin (CM), supplemented with
10mM glucose, and 10% (vol/vol) heat-inactivated fetal calf serum (FCS), as
described by Asfari et al. (Endocrinology 130: 167-178, 1992).
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phosphono, oxo, carbanoyle, alkylsulfonyl,
al kyl sul finyl, alkylthio, SF5, two Y groups can form a

Woreeongs29pedi oxy; R5 and R6 are independent|y sSRCEEP9d9/002328

from hydrogen, alkyl, aryl, arylal kyl, heteroaryl,
het eroaryl al kyl , wherein ah¥¥ aryl and heteroaryl
groups can be optionally s tituted by one or nore
substituents selected fromY, R5 and R6 together can

Colﬂﬁﬁlii% @reﬁgntgasgg%ocycl e; R2 and R3 can constitute a
cycle ch

corresponds to the general fornula (11) R4
OD wherein: R and A are defined as above; n = 3, 4 ,

f5 r gédfﬂ;;%ﬁ)l[agi&%gtpjgt%gfan%p@g&gdSl'éjgg}vgé\lhg()a:t S ;Lﬁﬂerczt ggys of culture,
""“tﬁé%@?l@h\‘Was reifdvedl dnd cardwefe/bulflir@Y RS 240w a medium

opti ona substituted by one or nore substituents,
settl'lang@dtof&mM tiudossy%HCSgEhe callkwere thamwpshed with Krebs-

bl RIS O, PNt o s

hyd&aRges:; Bbi NaHZPOa! 6 BmMadgor: 1. sieM caouaaamomm
f or ne, t aut oners, enant I oners, di ast er eoner S,

ardERES; it 58,0, 19kiBHAeantaining2 84oM gluegse mad premcubated for
ph?d ncgtué‘}@lnl the same buffer. The cells were then washed twice and

incubated for 1h in KRBH 0.1% BSA containing 4.2mM glucose and different
concentrations of the tested molecule. Insulin concentration in the collected
supernatants was measured with ELISA using rat insulin antibody (Insulin
Rat Elit PLUS, cat. ref 10-1145-01).

Insulin secretion results are expressed in % of control (glucose 4.2mM).

Insulin secretion in INS-1 cells (glucose at 4.2 mM)

Example % of ctri % of ctrl
at 10uM of cpd at 50uM of cpd
9 343 371
9-3 145 182
9-7 140 338
9-8 172 333
5-5 158 204
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acceptable salts thereof.42 2. A conmpound according to
claiml1l, wherein: Rl is selected from al kyl, al kenyl,

W@RMWYNgA739 cycl oal kyl , cycl oal kyl al kyl , PCT/EP2009/002328

het erocycl oal kyl , heterocycl oal kyl al kyl, al koxyal kyl ,
each of these groups can be gptionally substituted by
one or nore substituents seﬂ@cted fromY; R2is

sel ected from hydrogen, alkyl, cycloalkyl; R3 is

sel ected from hydrogen, hal ogtaims&! kyl, cycl oal kyl; A
Is selected fromaryl, heteroaryl, wherein aryl and
het eroaryl groups can be optionally substituted by one

T, RAHERUASERD SEVFR Bimbig Moy, = VY

trifluor@tethyl, carboxy, carboxynethyl, carboxyethyl,
al kyl , allkoxy, al kyl anmno, aryl, aryl sulfonylal kyl,
arﬂ Q koxy, am no, NR5R6, azido, nitro,

guani di no, am di no, phosphono, oxo, carbanoyl e,

al kyl f , alkylsulfinyl, alkylthio, SF5, two Y
gr &3s chh foAn a net hyl enedi oxy; R5 and R6 are

i ndependent|ly sel ected from hydrogen, al kyl, aryl,

ar W al kyl, heteroaryl, heteroaryl al kyl; wherein al kyl,
ar%) f: heteroaryl groups can be optionally
substituted by one or nore substituents selected from
Y; RA5Ss aetbdRed frogeZher can constitute an heterocycl e;

R2 is selected from hydrogen, alkyl, cycloalky];
R3 is selected from hydrogen, halogen, alkyl, cycloalkyl;
A is selected from aryl, heteroaryl, arylalkyl,

wherein alkyl, aryl and heteroaryl groups can be optionally substituted by one

or more substituents selected from Y

Zis:
alkyl, alkenyl, alkynyl, alkoxyalkyl, aryl, arylalkyl, aryloxyalkyl, arylalkoxyalkyl,
arylthioalkyl, arylalkylthioalkyl, heteroarylalkyl, heteroaryloxyalkyl,
heteroarylalkoxyalkyl, heteroarylthioalkyl, heteroarylalkylthioalkyl,
heterocycloalkyl, heterocycloalkylalkyl, heterocycloalkyloxyalkyl,
heterocycloalkylalkoxyalkyl, heterocycloalkylthioalkyl,
heterocycloalkylalkylthioalkyl, arylalkenyl, arylalkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkyloxyalkyl, cycloalkylalkoxyalkyl, cycloalkylthioalkyl,
cycloalkylalkylthioalkyl,

each of these groups can be optionally substituted by one or more

substituents selected from Y;

Y is:
hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,

carboxymethyl, carboxyethyl, alkyl, alkoxy, alkylamino, aryl, aryl sulfonylalkyl,

aryloxy, arylalkoxy, amino, NR5R6, azido, nitro, guanidino, amidino,



R2 and R3 can constitute a cycle which corresponds to
the general formula (I1), R443 (H wherein: Rl and A
W rWIdeX3hed as above; n = 3, 4 , 5; R4 represkEl/EP29AY002328
or nore substituents selected from hydrogen, alkyl,
al koxy, cycl oal kyl, aryl; mgﬁrein al kyl, cycl oal kyl
and aryl groups can be optiGnally substituted by one
or nore substituents, selected fromi hydroxy, hal ogen,
al EHbsprﬁH@b‘)’(o, Eé#ﬁa‘nWl@,”ﬁle@?jh‘@n)ﬂ,ralkVBfomVEtéMIthio, SFs, two Y
al kyl sul fonyl; as well” as its racem c forns,
t agrosipsrean o matbylenedioxy: er eorrers, epi ners and
pol ynmor phs, and m xtures thereof, and the
pharmaceutically acceptable salts thereof. 3. A
C ORBUHIIRB e i ridertlyaldMctdd fron? hydﬁd%’n? lalky!, Byl @rylalkyl,
sel ected from al kyl, cycloal kyl, cycloalkyl al kyl,
5  al heteyeanyyhetermenylalkyl.hese groups can be optionally

Bl Sy At e dFRafy SO S4B RAABEB, SehdffBa by one
cyet mré& subsfitdents suldcederomar kyl , cycl oal kyl,

hal ogen; A is selected fromaryl, heteroaryl;
R57and R6 together can constitute an”heterocycle;

10 R2 and R3 can constitute a cycle which corresponds to the general formula
)
I'|\’1
N 0]
~
15 N A
R4
(n
wherein:
20 R1 and A are defined as above;
n=3 4,5;

R4 represents one or more substituents selected from hydrogen, alkyl,

alkoxy, cycloalkyl, aryl,

wherein alkyl, cycloalkyl and aryl groups can be optionally substituted by one
25 or more substituents, selected from hydroxy, halogen, alkyl, alkoxy,

trifluoromethoxy, triftuoromethyl, alkylsulfonyl, NR7R8;

R7 and R8 are independently selected from hydrogen, alky!, cycloalkyl;
30 as well as its racemic forms, tautomers, enantiomers, diastereomers,

epimers and polymorphs, and mixtures thereof, and the pharmaceutically

acceptable salts thereof.
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wherein aryl and heteroaryl groups can be optionally
substituted by one or nore substituents selected from

WOor200¥132939 hydr oxy, thio, hal ogen, cyano, PCT/EP2009/002328

trifluoronmethoxy, trifluoromethyl, carboxy,

car boxymet hyl , carboxyet hyl ,,al kyl, al koxy,

al kyl am no, aryl, aryl sulfgﬁylalkyl, aryl oxy,
aryl al koxy, am no, NRS5R6, azido, nitro, guanidino,
an2 di nA, cqrhpsyith aocorairg tccelaarmwhereiat kyl sul f onyl ,

al kyl sul finyl, alkylthio, SF5 two Y groups can forma
ol Sniested fram vb@&wfaalbynvﬂm%&?a@ﬁwxﬁ%%kﬂem
fr I et eroaryl,
he?%%%%@l ﬁéﬁe?yﬂa“g%yw aglr%hgwg het er oar yl
greagis ot e seaggropps canlbeyoptidrsilytsubstitubgd byenerommoe
sg%zgi. uents ?el e&&ed g_om Y; R5 and R6 together can
corsttvgris Selerted /198 dte;: R2 and R3 can constitute a
cycl e which corresponds to the general formula (I1),

R4 (H wherein: RL and A are defined as above; n = 3,
4 R23s selttedfiooskydrogencalkyl, mycloaliyhst i t uent s

gf@ﬁﬁé 88\t O H DN P8 genhibenhlkS by ciShfih P2 kYT
A is selected from aryl, heteroaryl,
wherein aryl and heteroaryl groups can be optionally substituted by one or

more substituents selected from Y;

Y is:

hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,
carboxymethyl, carboxyethyl, alkyl, alkoxy, alkylamino, aryl, ary! sulfonylalkyl,
aryloxy, arylalkoxy, amino, NR5R6, azido, nitro, guanidino, amidino,
phosphono, oxo, carbamoyle, alkylsulfonyl, alkylsulfinyl, alkylthio, SFs, two Y
groups can form a methylenedioxy;

R5 and R6 are independently selected from hydrogen, alkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyi;

wherein alkyl, aryl and heteroaryl groups can be optionally substituted by one
or more substituents selected from Y

R5 and R6 together can constitute an heterocycle;

R2 and R3 can constitute a cycle which corresponds to the general formula

(.

F|31
N @)
CHn || :/[:
~
N A
R4
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wherei n al kyl, cycloal kyl and aryl groups can be
optionally substituted by one or nore substituents,

waetoeasyad f r om hydroxy, hal ogen, al kyl, al koxyPCT/EP2009/002328

trifluoronmethoxy, trifluoronethyl, alkylsulfonyl; as
well as its racemc forns, tgutonmers, enantioners,

di astereoners, epiners and ﬁglynorphs, and m xtures

t hereof, and the pharnaceutically acceptable salts

t hgneof. 4 . A conmpound according to claim3, wherein
Rl is: ethyl, propyl, isopropyl, butyl; sec-butyl,

t ewhemify| , cycl opropyl, cycl opropyl methyl.45 5. A

co ' o) im3, wherein R and R3 are
se@%f%&é%ﬁﬁggéﬁ ?/&#\?édm hydr ogen, al kyl or

constBt4ite a cycle, which corresponds to
t et rahydr oqui noxal i n- 2( 1H) - one.

6 A oun

acRArEPIRpANES engianhmore diartrselagedHoRt By‘?ﬁ‘PGPBg@W}"’
or t | e, which corresponds to
te?lﬁgﬁiddyg%aﬁ%kg%n- 2( 1/|-/)- one. ?p A ion‘pound
acwbef&imgllkyrb, ayc:]ziai?ﬁ,ar?mmyégmu@si can Ipégep;ibm_aliwsirﬂgﬂtuted by one

ui nol i nyl: each o se_gro can be option
aBERorg Pubstietis ssletied 60t Blidedchacogh. s RirPROYs
gefrms%rhetrrdxyzs mﬂ&or&netrm,%g@eum ccording to claim

ereinyY . hal ogen, | uor omet hoxy,
trifluoronmethyl, carboxy, alkyl, alkoxy,

oL SR Ao kb S B, bR SRR A e
cl ébiﬁfers»“aﬂd?l(jd_)lgﬁ\gﬁﬁméd@ﬁnﬁ)ﬁué@/\dh@%cﬁpaﬁ@tﬂl@'féharmaceutically

1-cycl oprop enyl pyrazi n-2( 1H)-one;
acceptable salts thereof.

3. A compound according to claims 1 or 2, wherein:

R1 is selected from alkyl, cycloalkyl, cycloalkylalkyl, alkoxyalkyl;
each of these groups can be optionally substituted by one or more
substituents selected from halogen, hydroxy;

R2 is selected from hydrogen, alkyl, cycloalkyl,

R3 is hydrogen, alkyl, cycloalkyl, halogen;

A is selected from aryl, heteroaryl,
wherein aryl and heteroary! groups can be optionally substituted by one or

more substituents selected from Y;

Y is:

hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,
carboxymethyl, carboxyethyl, alkyl, alkoxy, alkylamino, aryl, aryl sulfonylalkyl,
aryloxy, arylalkoxy, amino, NR5R6, azido, nitro, guanidino, amidino,
phosphono, oxo, carbamoyle, alkylsulfonyl, alkylsulfinyl, alkylthio, SFs, two Y

groups can form a methylenedioxy
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1- (cycl opropyl net hyl ) - 3- phenyl pyrazi n-2(1 H)-one;
1-ethyl -3-(4-fluorophenyl)pyrazin-2(1H)-one;

WQ269h§2738- ( 4- met hoxyphenyl ) pyrazi n-2(1 H) - onePCT/EP2009/002328

1- et hyl - 3- (4- et hyl phenyl ) pyrazi n-2(1 H)-one;

1-ethyl -3-(5-fl uoro-2-net hoz‘(xphenyl ) pyrazin-2(1/-/)-on

€,

1-et hyl - 3-[4- (et hyl sul fonyl) phenyl ] pyrazi n- 2(1H) - one;

Il_l)- Rgn*aﬂed R6 [fe (hdd S ridnyRichayd Mopn Ky dyedz alkyR (@kyl, arylalkyl,

1- eeteyoargh, hetgroanflalipl onet hyl ) phenyl ] pyr azi n- 2(

1 one i n- - : .
’_%pﬁggm §i‘&y‘f q_M ﬂ%ﬁegené?%rgﬁcg%n%g 19%Dopgﬁgal|y substituted by one
1- &trmslre §u6§t'thbh&dséle&emlf>dmr\am n-2(1 H)-one;
1- et hyl - 3-qui nol i n-6-yl pyrazin-2(1/V)-one;
1- R5cqm<bls§|togetﬂs\ﬁéﬁ9n Wn&%ﬁuﬁe aphetgrogyele;
1- butyl - 3- phenyl pyrazi n- 2( 1H) - one; 46
1-i sobutyl - 3- phenyl pyrazi n- 2(1H) - one; 3-(1
, 3RReMEORS @40l constitute br &dy WhiicHgomegidiids totte general formula
3- éz et hoxyphenyl ) - 1- et hyl pyrazi n- 2( 1H) - one;

- chl orophenyl )-1-(cycl opr opyl met hyl ) pyrazi n- 2(1W -
one
3-(4-chl orophenyl) 1-ethyl-5,6,7, 8-tetrahydroqui noxal i

ne; N - chl orophenyl )-1 -ethyl pyrazin- 2(1

Ip nyl)-1-et hyl pyrazi n-2(1H) - one;

(i

wherein:

R1 and A are defined as above;

n=34,5;

R4 represents one or more substituents selected from hydrogen, alkyl,
alkoxy, cycloalkyl, aryl;

wherein alkyl, cycloalkyl and aryl groups can be optionally substituted by one
or more substituents, selected from hydroxy, halogen, alkyl, alkoxy,

trifluoromethoxy, trifluoromethyl, alkylsulfonyt;

as well as its racemic forms, tautomers, enantiomers, diastereomers,
epimers and polymorphs, and mixtures thereof, and the pharmaceutically

acceptable salts thereof.

4. A compound according to claim 3, wherein R1 is: ethyl, propyl,
isopropyl, butyl; sec-butyl, tert-butyl, cyclopropyl, cyclopropylmethy!.
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3- phenyl - 1- propyl pyrazin-2(1/-/)-one;
4- (4- et hyl - 3- oxo- 3, 4-di hydr opyr azi n- 2-yl ) benzoi ¢ aci d;

W@ 200088373%8s its racemc forns, tautoners, enanPCHER2089/002328

di astereoners, epiners and pol ynorphs, and m xtures

t hereof, and the pharmaceutically acceptable salts
thereof. 10. A conpound acc#®ding to claim9, selected
fromthe foll ovm ng conpounds: 3-(1

?ben Oégn% éﬁ?&érdin&ﬁf Q4R Y" e |?|(I42 Bha R a&e( i?l_?cted

| or ophen opropyl met hyl) pyrazin
- olmelependently from hydrogen, alkyl or constitute a cycle, which corresponds

3- é}? chhgagﬁ%#&ghnlz qm-one , 6,7, 8-tetrahydroqui noxa! i

3 (4- chI or ophenyl ) - 1-i sobutyl pyrazi n- 2( 1H) - one;
3-phenyl -1 -propyl pyrazin-2(1 H-one; as well as its
r aBeni A dampeynd accandingto eammB, wirerain R2 asddRParehyggdrogen, or

d h d m t
hspneituGd ey WRidPGsAeres tJe PRy dlnameiaiagldEene
for the preparation of the conpounds of general
formula (1) according to any one of the preceding

cl @i msA c;dmpwmi: gseordlingia elaing 3, whereindh |Ieng>mn&bmmlwd

2, auflifepen PCuist bl fan e ol oAy b BRljed by e or more

prgﬁﬁrp@eséxéctéd Gitomh &, Rr defivedtniciams®l t, such as

alrquat 336, in an inert solvent, to
8. A compound according to claim 3, wherein Y is: halogen,
trifluoromethoxy, trifluoromethyl, carboxy, alkyl, alkoxy, alkylsulfonyl, two Y

groups can form a methylenedioxy.

9. A compound according to any of the preceding claims, selected from
the following compounds:
1-cyclopropyl-3-phenylpyrazin-2(1H)-one;
1-(cyclopropylmethyl)-3-phenylpyrazin-2(1H)-one;
1-ethyl-3-(4-fluorophenyl)pyrazin-2(1H)-one;
1-ethyl-3-(4-methoxyphenyl)pyrazin-2(1H)-one;
1-ethyl-3-(4-methylphenyl)pyrazin-2(1H)-one;
1-ethyl-3-(5-fluoro-2-methoxyphenyl)pyrazin-2(1H)-one,
1-ethyl-3-[4-(methylsulfonyl)phenyl]pyrazin-2(1H)-one;
1-ethyl-3-[4-(trifluoromethoxy)phenyllpyrazin-2(1H)-one;
1-ethyl-3-[4-(trifluoromethyl)phenyl]pyrazin-2(1H)-one;
1-ethyl-3-phenylpyrazin-2(1H)-one;
1-ethyl-3-(1H-indol-5-yl)pyrazin-2(1H)-one;
1-ethyl-3-(1H-indol-6-yl)pyrazin-2(1H)-one;
1-ethyl-3-quinolin-6-ylpyrazin-2(1H)-one;
1-isopropyl-3-phenylpyrazin-2(1H)-one;
1-butyl-3-phenylpyrazin-2(1H)-one;
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gi ve a conmpound of formula (2); reacting a conpound of
formula (2) with a protected am noacet al dehyde

WQRMPRYI7aT et at e, such as (2, 2-di met hoxyet hyl ) aPE€THEP2009/002328

an al cohol such as 2- propanol, to give a conpound of
formula (3); cyclizating a conpound of formula (3)
under acidic conditions, in48 solvent, such as acetic
acid, and catal ytic anount of concent r at ed

Y 3L QA L rRRY ek And 1 BpoTPOUNd of formila (4):

b) bron n formula (4), wherein R1

i 399, :dbénmdioxmi &yamemylwang H1bh@nenat i ng agent,
such as nert solvent to give a conpound

of 3f(8r%DPéYR'§3”Y')C3 ejj)yl[eyg)azm 2(W8Meing a conpound of

f I b

no g chipropiEhy k- LRV foRArInIpy FRLRIZ 1 F-ol) DT ©
pr és(émhiomiph&nbladeethyu&ﬁ 8- uahdhydnamnmmxaiIhGQ(OH) one;

b t h
z(a(?‘?‘l? W&ﬁ?/'lreﬁﬁ hx@ayf%%m??z@%ﬁ?r ) iﬁlcor ?3e in an
) I |

'WQ?{@ Sbieph %2‘* o T anant | b s,
di as(ﬂdeﬁdntdylpheewi)ﬁeemym%m%(mﬂ) phe; and mi xtures

r eof nd the ar tically acceptable salts

-[ﬁ}ﬁr{yl—?zoropyl&(gaszgn%fﬁfﬂg €preparation of the
comq%tﬂ;‘vl @foxaemroaﬂmydr@bmdz% plybepesichdig; t o any one
of the Frecedlng cl dl ms, "the process conpri sing:

pr 8s &l agyits FRceimicriermsleutamers: eaantiomees, diastereomers,
ngpﬁéﬁs 5 By FrRrBie, B it iR R d?, hSd e BRAINStRally

acceptable salts thereof.

10. A compound according to claim 9, selected from the following
compounds:

3-(1,3-benzodioxol-5-yl)-1-ethylpyrazin-2(1H)-one;
3-(4-chlorophenyl)-1-(cyclopropylmethyl)pyrazin-2(1H)-one;
3-(4-chlorophenyl)-1-ethyl-5,6,7,8-tetrahydroquinoxalin-2(1H)-one;
3-(4-chlorophenyl)-1-isobutylpyrazin-2(1H)-one;
3-phenyl-1-propylpyrazin-2(1H)-one;

as well as its racemic forms, tautomers, enantiomers, diastereomers,
epimers and polymorphs, and mixtures thereof, and the pharmaceutically

acceptable salts thereof.

11. Process for the preparation of the compounds of general formula (I)
according to any one of the preceding claims, the process comprising:

a) reacting a compound of formula (1)
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Deprotection with a protecting group of the am ne
function, Pg, preferably a tertbutoxycarbonyl group or

w@2ennyBoxycar bonyl group, to give a conpoundP@Ff/EP2009/002328

formula (8); reacting a conpound of fornula (8) with
an amne RI-NH 2, wherein % is as defined in claim
1, in the presence of coupli’ng agents, such as 1-

hydr oxybenzotri azol e, benzotriazol -1

-yl -oxytoi pyrrolidino ﬁgosphoniun1hexafluoro 0 H
phosphat oarbanyl dy ym'dazole or > ~ N.
di@§bl6he Isarbgdriﬁide, or by in situ gene?éiigh R1
m xed anhytride, by reaction e.g. with isobutyl
chlorélbrmate, in the presence of a tertiary anine,(2)
such as Nmet hyl norphol i ne, triethylam ne or

di i sopropyl ethylam ne, in an organic solvent, to give
an aqjgﬁ)of kﬁrnula (9); deprotecting the am no

functiPon cohpounds of formul g (9), by using organic 0
acid, sBJXh as trifl%g " <Gy or mneral acid, R1, OH
sueh—as—hydrochtari ¢ aci g, Br by cat alytt+e —> N°
hydrogenation, in a sgdvent, to give a conpound of K/N
formula (10); cyclizating a @gnpound of formula (10) 4)
with 1, 2-dicarbonyl derivatives, such as oxal dehyde,

or cyclic 1,2-dione derivatives, such as cycl ohexane-1

, 2-49 di I 41 - di . | |
s ol P BB dNS: APERTR 1 ey o8 R fn BRAiCH. h e precence
1, ofl A gBakPhaIgEMNionitimesalt; eacinae atiuat 33Geanain ibedesolvent, to

such as sodi um hydroxide, to give conpounds of fornmula
(19ivad gRINPorRd formuga kR forms, tautoners,

eNAHARGS SomPbasd Bf fRARIIS (28Rt B srofifed aminoacetaldehyde
dialkylacetate, such as (2,2-dimethoxyethyl)amine, in an alcohol such as 2-
propanol, to give a compound of formula (3);
cyclizating a compound of formula (3) under acidic conditions, in a solvent,
such as acetic acid, and catalytic amount of concentrated hydrochloric acid,
to give a compound of formula (4),
b)brominating the compound of formula (4), wherein R1 is as defined in claim
1, using a brominating agent, such as POBr3, in an inert solvent to give a

compound of formula (5);

B
O 0 i o

RIS OH ' Bromination R1 Br OH R1

T L N - 5 N A

A o g
c) (4) (5) (M
reacting a compound of formula (5) with boronic acids or esters of boronic
acids, wherein A is as defined in claim 1, in the presence of a base, such as
sodium carbonate or potassium carbonate, and a catalyst, such as
bis(triphenylphosphine) palladium(ii)chloride, in an inert solvent, to give

compounds of formula (I) as well as its racemic forms, tautomers,
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pol ynor phs, and m xtures thereof, and the
phar maceutically acceptable salts thereof. 13. A

W@b@psaeaut i cal conposition containing at | easeCHEP2009/002328

conpound of general formula (I), and/or a
pharmaceutical Iy acceptable salt thereof, according to
claims 1 to 10 and a phar mad8utical |y accept abl e
exci pient. 14. A conpound of general fornula (1),
V‘héﬁgﬁtfbrﬁgrs’ dRfste@dnidid éPf’f‘ﬁ@rsaa?nodﬁé ﬁ‘\%?phéﬂ driddhRtdres thereof,
s well as Its racemc fo , tauto enanti oners,
di and eiephamaceyticatlly acaeptahie galts ttim;eofand m xt ures
t hereof, and the pharnaceutically acceptable salts
thereof, for the preparation of a medi canent for the
preyen

DY LTI B bRl opihsastiBbases gerdal Riata (
14acc£a:rd|rtg1l® Fmepoe af l@pmcedlngedamdhe proeess erinpeEsing:

nsul t

coRtREIE T A RS Ang cctl dFRGRves of fmuia 7).
Orwﬁéreuﬁ‘}!(nstébedéﬂ'r@é@frﬁélbﬁﬁ 10f a medi cament suitable
for the treatnent of diabetes. 17. A conpound

accordi ngoto cl ai Hilotl&on for the preparation@fra 7
medi car?ﬁ\ sui table for the tr e#—t—ype—H—-» A N
di abet B A conmpound accordi gg to clains 14 or 15, H
for theVpr ??ratlon of a nmedi céarent itable for the P9
treatment df) di seases chosen from dysti pi daem a and ®)

obesity.50 19. A conpound accordrnig o0 clains 14 to
17, for the preparation of a nedi cgnent suitable f’b1

the treatnent of di Se?iﬁf chosenriTOm di abet esR?2 o
Deprotection :[ :/[
A _R1
- N > =
R3” N A

- NH, |
(10) @

with a protecting group of the amine function, Pg, preferably a tert-
butoxycarbonyl group or a benzyloxycarbonyl group, to give a compound of
formula (8);

reacting a compound of formula (8) with an amine R1-NH,, wherein R1 is as
defined in claim 1, in the presence of coupling agents, such as 1-
hydroxybenzotriazole, benzotriazol-1-yi-oxytripyrrolidino phosphonium
hexafluoro phosphate, carbonyldiimidazole or dicyclohexylcarbodiimide, or by
in situ generation of mixed anhydride, by reaction e.g. with isobutyl
chloroformate, in the presence of a tertiary amine, such as N-
methylmorpholine, triethylamine or diisopropylethylamine, in an organic
solvent, to give an amide of formula (9);

deprotecting the amino function of compounds of formula (9), by using
organic acid, such as trifluoroacetic acid, or mineral acid, such as
hydrochloric acid, or by catalytic hydrogenation, in a solvent, to give a
compound of formula (10);

cyclizating a compound of formula (10) with 1,2-dicarbonyl derivatives, such

as oxaldehyde, or cyclic 1,2-dione derivatives, such as cyclohexane-1,2-
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rel ated m crovascul ar and macrovascul ar conplicati ons.
20. A conpound according to claim 19, for which the

W@ 200d/18298pl i cati ons include arterial hypertensPOHEP2009/002328

at heroscl erosis, inflammtory processes,

m cr oangi opat hy, nacroangigﬁgthy, retinopathy and

neur opathy. 2 1. A conpoun ccording to claim 14, for
the preparation of a nmedi cament suitable for reducing

hyo‘?@ﬁ '()Y%??B’génta%%u1 UsdioRE, Sptisang widsafuté@nenédein R2 and R3

f or mu ccording to any one of clains 1 to_ 10,
V\/rweamdéﬁhed:m clain anm asalienadn dhe presence efiamineral hase,

|1
dreashatdHE R Ry S BT Id o AR T B8y as its
t *}%Eé fi fcﬁm!:, &moﬁtaé nasationiés) diaesrepidrs cepipiers and
hereo for the preparation of a nedicanent, for th

pr;m)yammrwm andipirtures-thatsal, and he nb@@g@@tﬁﬂbépa?@éb'e salts
tkgret}}/fper gl ycaem a

13. A pharmaceutical composition containing at least a compound of
general formula (1), and/or a pharmaceutically acceptable salt thereof,

according to claims 1 to 10 and a pharmaceutically acceptable excipient.

14. A compound of general formula (1), wherein R1, R2, R3 and A are as
defined in claim 1, as well as its racemic forms, tautomers, enantiomers,
diastereomers, epimers and polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof, for the preparation ofa
medicament for the prevention and/or treatment of pathologies associated

with hyperglycaemia.

15. A compound according to claim 14, for the preparation of a medicament

that induces insulin secretion in response of glucose concentration.

16. A compound according to claims 14 or 15, for the preparation of a

medicament suitable for the treatment of diabetes.

17. A compound according to claim 16, for the preparation of a medicament

suitable for the treatment of type Il diabetes.

18. A compound according to claims 14 or 15, for the preparation of a
medicament suitable for the treatment of diseases chosen from dyslipidaemia

and obesity.
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19. A compound according to claims 14 to 17, for the preparation of a
medicament suitable for the treatment of diseases chosen from diabetes

related microvascular and macrovascular complications.

20. A compound according to claim 19, for which the said complications
include arterial hypertension, atherosclerosis, inflammatory processes,
microangiopathy, macroangiopathy, retinopathy and neuropathy.

21. A compound according to claim 14, for the preparation of a medicament

suitable for reducing hyperglycaemia.

22. Use of a compound of general formula (l) according to any one of
claims 1 to 10, wherein R1, R2, R3 and A are as defined in claim 1, as well
as its racemic forms, tautomers, enantiomers, diastereomers, epimers and
polymorphs, and mixtures thereof, and the pharmaceutically acceptable salts
thereof, for the preparation of a medicament, for the prevention and/or

treatment of pathologies associated with hyperglycaemia



