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Qui noxal i none derivatives as insulin secretion
stinmul ators, nmethods for obtaining them and use

wo bewaef2s§ or the treatnment of di abetes Fi el d oPCT/BR2009/000209

i nvention The present invention relates to

qui noxal i none derivatives qgf fornula (1) as insulin
secretion stinmulators. The'invention also relates to
the preparation and use of these qui noxalinone

dQuincXdifsnd Qérilatves aBinkalihsevtetion stimvalaiBr, méthods for
di abet es and pat hol ogi es associ ated. Background of the

i obtainingrtheypangl use baereof for the treatmeph o?dtiabﬁsSrmst
common wor | dwi de di seases. In 2007, its preval ence was
estimated at 5.9 % (246 mllion people) of the adult

Eeld gtthennediftiors 1 N conti nuous increase. This disease
i'S even nore serious since it could |lead to severe

nf ke presend investiondelaies taavipaxalingnecderivetives béiymula (1) as

S50l 509588 5t ifkert A0EAER, a e Bl Heppanptr
chrbeseof tesehquiincxalinonetdrivativés fdrabe prophylaxis and/or
post - pr andi al hypergl ycem a, consequence of two main

degataient ofdighedes pnd pathalegiss@sspcigird.| evel of tar get
tissues and an altered insulin secretion fromthe
pancreatic beta cells. This latter anomaly seens to
dpadarrovsd vf gay inyeatiomt is present at the Inpaired

Q ucose, Tol erance (1.GI) stage (Mtrakou et al.
Ehe 2 dliabgtgs mell?tug is o?we of e m(ost comman worldwide mseases. In

2007, its prevalence was estimated at 5.9 % (246 million people) of the adult
population and is in continuous increase. This disease is even more 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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326: 22-29, 1992). It has been observed in UK
Prospective D abetes Study (UKPDS) that 50% of the

whedo1eeF$ function is already | ost when di abePE€FEPR09/000209

di agnosed, suggesting that deterioration in beta cell
function may begin 10- 12 years before di abetes

di agnosi s (Hol man, Diabet es Res. CHn. Pract. 40 : S21,
1998 or UKPDS G oup, tes 44:. 1249-58, 1995). The
d&feifern eteali, fyuy - ngec?%{ 5&8351%@ fhedmpesiance of rggoring a

a8tdal B! it i RIEHe BirebBondeldofigble 1d nfainin the

TN HESS Ana-R specl
:c giycémichd:@’nteca?athm armpmisange)w@lsmmnedsmeﬁudldsynm
I rst ase, o retion, since the_r onse
n@ﬁbei"g ¥elpt %@éé%@@ﬂ@ delaying the U@Z P%@éétoé fnsufin gecretion
Arespoier o oost Tt ofigSSs Inolelifed [BRIGRGRrklon etal,
r Bigbetse 3601 B 1+TASKO87). mai ntain the gl ycem c control

within a normal range was supported by studies in non
di abetic volunteers showi ng that delaying the first

p@ﬁa%rﬁehémw aﬁssureefbr 9@ nﬁ‘er’it%?ﬁ?ﬁé? debSﬂldJﬁé’ﬁéhté%ch as

l'ucose 1 ntol erance | es- Escandon et .
D;Ldfmﬂyhs‘eaﬁ or gmsmszauegm()wn @ mdta:etlnalulabeectretaon by binding to

Sl Sr& eyt IR A Lp iokRfgs B8 s Rl EiBce

| iRerEdde iRGaIrgteIRMar ddIciDhNEhd thdulin EXotPIdSH. Thid m@amﬁ fslease is
on the K-ATP channels of the beta cel | eadi n

i thesdatadlyiimdepandan of theplastaceluspsm ipviehgnditiea ment with these

“HRBAEL el DlaY SR BN RN it o oo

wsdverbhsige-effects, such as severe hypoglycaemia, body weight gain, and
aggravation of cardiovascular risk. In addition, the prolonged
hyperinsulinemia observed with sulfonylurea treatment, with no preservative
effect of the beta cell mass, could lead to secondary failure due to beta 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 (i) 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.
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nol ecul es usual Iy i nduces sustai ned hyperinsulinem a,
which could |l ead to several side-effects, such as

W@ ewenae2ks/pogl ycaem a, body wei ght gain, and PCT/EP2009/000209

aggravation of cardiovascular risk. In addition, the
prol onged hyperinsulinem agobserved wi th sul fonyl urea
treatnent, with no preservative effect of the beta

cell mass, could lead to secondary failure due to beta
cEhe patendapplicationanBaRs7 42«distlesesaSMiP-RDE fithibitorsf

G AcienzZ8s B dfe pRevede"st LFMrorRimidbhdofip  SEERERCQ- useful as

FRRRlycemity, BronERSHIRITG, VasadikfingEsmabit MUBCcRSESIVinAbitory,
or increasing the beta cell mass. This is observed

vanchaisgergigredfestss, such as exenatide or liraglutide,

810887 8 it b So e R 2ot e RHititars artrggtment

fath@rteaYicodisbrdersel | nol ecul e woul d be a great
advant age over the other antidiabetic drugs. According

to the present invention, the conpounds of the fornula

(éam A io? InQ/e f ﬁetl on stimulators, useful for
s and pat hol ogi es associ ated. They

Imprdsbﬂo th@htlonS§dlremeHStoWyardﬁqmnbb(algwdd'eddmfaiwés\oé
glucose |nduced i nsul in secretlon

puBele (D SpikdgHYtHesATSI Yokl TonTeptiog dbstes apg patologies
a su F@o n arﬁgngthob%mdg@hl%%%h@méﬁya%@d%%%g fnntion

e group useft
haveghgdelowing forrualahddi | ati ng, vasodil ati ng, snooth
nmuscl e cell inhibitory,

R2 I|R1
R3 N (0]
X
R4 N R6
R5

()

wherein:

R1is:

hydrogen, alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, alkyloxyalkyl, R7R8N-alkyl,
alkylthioalkyl; heterocycloalkyl and heteroaryl groups can include one or
more heteroatom selected from N, O and S;

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

selected from Y or Z;

preferably, R1 is:
alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl,
alkyloxyalkyl, R7R8N-alkyl, alkylthioalkyl; heterocycloalkyl groups can include



and antiallergic effects. EP 10681 90 di scl oses
gui noxal i nones serine protease inhibitors for
wo e@atioest of thronbotic disorders. Summary of PCTYEP2009/000209
i nvention The present invention is directed towards
qui noxal i none derivatives gf formula (1). Said
derivatives are useful for treating diabetes and
pat hol ogi es associ ated therew th. Quinoxalinone
dee eramove betarostam sglected frem Ny hand; kack of fkese groups can

eyt et bloneids MOR Bidios SpisRea tidrRog i

aryl al kyl, cycl oal kyl al kyl, heterocycl oal kyl al kyl ,
al kyl oxyal kyl , R7R8N-al kyl, al kyl thi oal kyl ;
hnoam@jenabw RA isand heteroaryl groups can include one

AeOGHTkE. SR BIST Rl Elabttoh ety SR o

@Rﬁoﬂ}é?k')ﬂSRWémbﬁ@l Hefero¥yelbalkyl Groriperaadl includk drs or more
al Kyl , cyc]oalkyl cl oal kyl al kyl, heterocycl oal kyl,

H‘atem@@rm ssieqed ;j[qay O and’S; each of these groups can be optionally
substituted by one or more groups selected from Y or Z;

still more preferably R1 is:
methyl, ethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, butyl, cyclopropyl,
cyclopropylmethyl; each of these groups can be optionally substituted by one

or more groups selected from Y or Z;

other preferred compounds, are compounds wherein R1 is:

hydrogen, alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, alkyloxyalkyl, R7R8N-alkyl,
alkylthioalkyl; heterocycloalkyl and heteroaryl groups can include one 6r
more heteroatom selected from N, O and S;

each of these groups can be optionally substituted by one or more groups
selected from Y or Z; wherein Y is thiazolidinyl, oxazolidinyl,
tetrahydrothienyl, dihydrofuranyl, tetrahydrofuranyl, pyrazolidinyl, 1,3-
dioxolanyl, pyranyl, dinydropyranyl, isoxazolidinyl, imidazofidinyl and the like;

R6 is:

alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, aryloxyalkyl,
arylalkyloxyalkyl, arylthioalkyl, arylsulfinylalkyl, arylsulfonylalkyl,
arylalkylthioalkyl, arylalkylsulfinylalkyl, arylalkylsulfonylalkyl, heteroarylalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, heteroarylthioalkyl,
heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, heteroarylalkylthioalkyl,
heteroarylalkylsuffinylalkyl, heteroarylalkyisulfonylalkyl, heterocycloaikylalkyl,
heterocycloalkyloxyalkyl, heterocycloalkylalkyloxyalkyl,
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al kyl oxyal kyl , R7R8N-al kyl, al kyl t hi oal kyl ;
het erocycl oal kyl groups can includeone or nore

woedoenerxsdm sel ected fromN, O and S; each of PECEER2009/000209

groups can be optionally substituted by one or nore
groups selected fromY or 4 nore preferably, Rl is:
al kyl, cycl oal kyl, cycl oal kyl al kyl , heterocycl oal kyl ,
het er ocycl oal kyl al kyl , al kyl oxyal kyl, R7R8N-al kyl ;
haetarocyabalkykibakyb neteroaycloa Vl&dgiftyhék)d,r mor e

h
oRefeselidiEasSondalil PeltpG APaKTR SRR "ror e
gheté?éc;zcﬁbﬁlkylgﬂ(yiﬁmﬂamyl Kete'ibwdlomylawseﬁmhmllw R1

, 2-di f I uor oet hyl,
ZhEtéroaryl or bet&recm)oalkmgryups ©pbl |agpgp)qne or more heteroatoms

opelegte T899, 820 by one or more gr oups el ect ed

f @B bf Beds rcadt 66 BpTiGehllysulsstinaad by eneonpore gsoups
wherein Rl |% ildrogen rjal kyl', cycl oal I??T geoup

heetacted BpeRYIofIZ; aryl , heteroaryl aryl al kyl ,

cycl oal kyl al kyl , heterocycloalkylalkyl, al kyl oxyal kyl ,
R7R8N- al kyl, al kyl t hi oal kyl; heterocycl oal kyl and
hetrefeeasly) gn@ups can include one or nore heter oat om

sel ected from O and S; each of t
oplibren, PetaTBaml: Pl GerosYRAN oR O BN ADIY
T S IRl 8 aﬁlk ﬂél INb&tergrmkyidi ny!l ,
%}I @ﬁyo%h}/énﬂ ygé ﬁé Q* etr alg(%f?of uyr anyl ,
D)He@ér@br)domdlkyllhaeroaryla|koxyalkyl heterocycloalkylalkyl,
heterocycloalkyloxyalkyl; heteroaryl or heterocycloalkyl groups can include
one or more heteroatoms selected from N, O and S; each of these groups

can be optionally substituted by one or more groups selected from Y or Z;

more preferably, R6 is:

alkyl, aryl, heteroaryl, heterocycloalkyl, arylalkyl, arylthioalkyl,
arylsulfonylalkyl, heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl;
heteroaryl or heterocycloalkyl groups can include one or more heteroatoms
selected from N, O and S; each of these groups can be optionally substituted

by one or more groups selected from Y or Z;

still, more preferably, R6 is:

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, phenyl, benzyl, furanyl,
pyridinyl, pyrimidinyl, pyrazolyl, phenylthiomethyl, phenylsulphonylmethyl;
each of these groups can be optionally substituted by one or more groups

selected from Y or Z.

R2, R3, R4, R5 are independently selected from hydrogen, Y or Z,
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di oxol anyl, pyranyl, dihydropyranyl, isoxazolidinyl,
i mdazolidinyl and the like; R6 is: alkyl, aryl,

whedonaasy | , cycl oal kyl, heterocycl oal kyl, ar yP&l/Ep1009/000209

aryl oxyal kyl , aryl al kyl oxyal kyl, arylthioal kyl,

aryl sul finylal kyl, aryl sul fonyl al kyl,

aryl al kyl t hi oal kyl, aryl al Kyl sul fi nyl al kyl,

aryl al kyl sul fonyl al kyl, heteroaryl al kyl,
hethargeefdreedy@rkpbundie ary omnpbahdisam;/gékgﬂal formula (1), wherein

ER AL b K g v

RIS bkktasH!A 1 nyl al kyl
gteroarylalkyfsul onyIaIkyI, het er ocycl oal kyl al kyl ,

het er ocycl oal kyl oxyal kyl ,
h§terocycloalkyIaIkonxyaIkyI het er ocycl oal kyl t hi oal ky
eterocycloalkylsulflnyIaIkyI

I‘ﬁété#&cf R kalkaxy, het I, aryl, alkylsulfonyl
het ycI g? I'kyl al kylthlkgla yoxy eteroaryl, aryl, alkylsulfonyl,

het)é@ncmleﬁ@xy,l alkidguiniyf, |a|H§M|thld(yI

het er ocyel oal kyl al kyl sul f onyl al k het er oar

nBeEr SRy EpORPIP SRR €rB¥s e arlud oGSt pivre Heteroatom
hetrcerf Rom 9ebesied; from N O and S; each of these
groups can be’ optlonally substituted by one or nore

geachp of thasecaredps cambe eptignallysebstitubeq by REE @ maregroups

a ryl, cycloal kyl, heterocycl oal kyl ,
a%':e%{ %ﬁ"‘?’t“?w thi oal kyl, arylsul fonyl al kyl ,

aryl oxyal kyl , arylalkyloxyalkyl het er oaryl al kyl ,
heteroaryloxyalkyl heteroarylalkoxyalkyl
heteles% oI kyl al kyl |

alkyl, cycloalkyl, alkoxy, aryl, alkylsulfonyl, aryloxy, arylalkoxy, alkylsulfinyl,
alkylthio;
each of these groups can be optionally substituted by one or more groups

selected from Z;

Zis:

hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,
carboxy methyle, carboxyethyle, alkyle, cycloalkyl, alkoxy, NR7R8, azido,
nitro, guanidino, amidino, phosphono, oxo, alkylthio, alkylsulfonyl, SF5, two Y

groups can form a methylenedioxy;

preferably, Z is:
halogen, trifluoromethyl, carboxy, alkoxy, alkylthio, alkylsulfonyt;

R7 and R8 are independently selected from:

- hydrogen;

- lower alkyl, cycloalkyl;

R7 and R8 can also constitute a heterocycloakyl group, which can include
one or more heteroatoms selected from N, O and S;
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het er ocycl oal kyl oxyal kyl ; heteroaryl or
het erocycl oal kyl groups can include one or nore

woedenexsdns selected fromN, O and S; each of PEHEBZ09/000209

groups can be optionally substituted by one or nore
groups selected fromY or % nore preferably, R6 is:
al kyl, aryl, heteroaryl, heterocycloal kyl, aryl al kyl,
aryl t hi oal kyl, aryl sul fonyl al kyl, heteroaryl al kyl ,
h R7earuct RSl indépgmdenthyt carobg optianiiy subsiityted dryerreaoy mose
c)] oal k rougf can include one or nore
0

het erqc I
héi’@?‘gﬁgﬂfﬁée&e tgg?g)dn mN, Oand S; each of these

groups can be optionally substituted by one or nore
groups selected fromY or Z; still, nore preferably,
Rasivee!l axithyacersicHprms plavipyinersi, eopniipyers, isiastereomers,

i sobut vyl h |, f I L dinyl .
o an RS omBE T A sed B b brarmaceuicany
pggegd,tggleogm&ymgpééfyl; each of these groups can be
optionally substituted by one or nore groups sel ected

fromY or Z R2, R3, R4, R5 are independently selected
B R b e
R4r(Z'iﬁdﬁlﬂ@réﬁhF%-bIZer?ﬂIdtmﬁz@Jd\I}M%(Qbﬁildl?‘e:ﬂ ed by one or
OACRIEELE G R e AN RS
a%(%'—&ﬂ“o%%hyl)-1 -cyclopropyl-quinoxalin-2(1H)-one
1-butyl-3-(4-fluorophenyl)quinoxalin-2(1H)-one
3-(4-fluorophenyl)-1-(2,2,2-trifluoroethyf)quinoxalin-2(1H)-one
1,3-diethyl-5-fluoro-quinoxalin-2(1H)-one
1-ethyl-7-methyl-3-propyl-quinoxalin-2(1H)-one
1-ethyl-3-butyl-quinoxalin-2(1H)-one
1-ethyl-6, 7-difluoro-3-(4-fluorophenyl)quinoxalin-2(1H)-one
1-ethyl-6,7-difluoro-3-(4-chlorophenyl)quinoxalin-2(1H)-one
1-cyclopropyl-3-phenylquinoxalin-2(1H)-one
1-ethyl-3-furan-2-yl-quinoxalin-2(1H)-one
1-ethyl-5-fluoro-3-(4-fluorophenyl)quinoxalin-2(1H)-one
1-cyclopropyl-3-(4-fluorophenyl)quinoxalin-2(1H)-one
1-butyl-3-(4-chlorophenyl)quinoxalin-2(1H)-one
1-butyl-3-phenyl-quinoxalin-2(1H)-one
3-(4-chlorobenzyl)-1-ethyl-quinoxalin-2(1H)-one
3-(4-chlorophenyl)-1-(2,2,2-trifluoroethyf)quinoxalin-2(1H)—one
3-phenyl-1-(2,2,2-trifluoroethyl)quinoxalin-2(1H)-one
1-(2,2,2-trifluoroethyl)-3-(4-trifluoromethylphenyl)quinoxalin-2(1H)-one
1-cyclopropylmethyl-3-ethyl-quinoxalin-2(1H)-one
1-ethyl-3-isopropyl-7-methyl-quinoxalin-2(1H)-one
1-ethyl-5-fluoro-3-isobutyl-quinoxalin-2(1H)-one
1,3-diethyl-6,7-difluoro-quinoxalin-2(1H)-one
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aryl oxy, aryl al koxy, al kylsulfinyl, alkylthio;
heteroaryl or heterocycl oal kyl groups can include one

worommneeshet eroatom sel ected from N, O and S; PELEPZIN/000209

these groups can be optionally substituted by one or
nore groups selected fron1%i preferably, Y is: alkyl,
cycl oal kyl, al koxy, aryl, alkylsulfonyl, aryloxy,
aryl al koxy, al kylsul finyl, alkylthio; each of these
gt 4B @sdiflaordethypBiethglquinaxalistd( 1 Hf-edeby one or nore

grqups,sel ected from2Z; IS, _hyd , thio, hal ,
c}gﬁa@ﬁthﬁwi‘rﬁwpema@?ﬁ}F’FC"PP‘agr :)?n);%/hyl , | gar ngg,gen
CRIGEthy LGS IqGRBRANY-OL 1) 6ne @l kyl e, cycl oal kyl

al Koxy, "NR7R8, “azi do, nitro,’ guanidino, ani dino,
phethylénfiuomedprapWguinoixalin-2 kyl-enef onyl , SF5, two Y

R N e e T A

???r(%tﬁ%li-%y r%‘ggﬁ;;?amlpg( 1729-@ie@ i ndependently sel ected
1-ethyl-3-isobutyl-7-methylguinoxalin-2(1H)-one
1-cyclopropyl-3-propylquinoxalin-2(1H)-one
1-cyclopropyl-3-ethylquinoxalin-2(1H)-one
1,3-diethyl-quinoxalin-2(1H)-one
1-(2,2-difluoroethyl)-3-(4-fluorophenyt)quinoxalin-2(1H)-one
3-(4-chlorophenyl)-1-ethyl-5-fluoroquinoxalin-2(1H)-one
3-(4-chlorophenyl)-1-ethyl-quinoxalin-2(1H)-one
3-(2-chlorophenyl)-1-ethyl-quinoxalin-2(1H)-one
1-ethyl-3-(4-fluorophenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-methylphenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-fluoro-2-methylphenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-chloro-2-methylphenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-trifluoromethylphenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-methanesulfonyl-phenyl)quinoxalin-2(1H)-one
3-(2,4-dimethoxy-pyrimidin-5-yl)-1-ethyl-quinoxalin-2(1H)-one
1-ethyl-3-(4-ethylphenyl)quinoxalin-2(1H)-one
1-ethyl-3-furan-3-yl-quinoxalin-2(1H)-one
3-(3,4-dimethoxyphenyl)-1-ethyl-quinoxalin-2(1H)-one
4-(4-ethyl-3-0x0-3,4-dihydro-quinoxalin-2-yl)-benzoic acid
1-ethyl-3-(1-methyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one
3-(3-chlorophenyl)-1-ethyl-quinoxalin-2(1H)-one

1-ethyl-3-pyridin-3-yl-quinoxalin-2(1H)-one
3-(2,5-difluorophenyl)-1-ethyl-quinoxalin-2(1H)-one
1-ethyl-3-(1H-indol-6-yl)quinoxalin-2(1H)-one
1-ethyl-3-(1H-indol-5-yl)quinoxalin-2(1H)-one
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- lower alkyl, cycloal kyl; R7 and R8 can al so
constitute a heterocycl oakyl group, which can include

wWor®9009280r e het eroatons selected from N, O aneCBERA09/000209

and R8 independently can be optionally substituted by
one or nore substituents sgl ected fromZ, as well as
its racemc forns, tautoners, enantiomers,

di astereoners, epiners and pol ynorphs, and m xtures

t hethgbB;(4amethyiieemhd)quinewlinedl Hy-oaecept abl e sal ts
Eﬂgﬁﬁyﬂﬁf@%ﬁrﬁﬁo n(2 py‘?ghé)rfyl)tqla?nofx%[irq}él(? HS-Io}nermy be
%q-gz}tgsc iﬁ}ébgﬁa%ﬁ%@oﬁn@ﬂwLetﬁynhumbaéaiiﬁ:z%aH%eone

or ophenyl) -
-3-21,3-iriZodxob-Shyl)-Jl egthpiguinioxalin@( 1 H)-oore

3-(4-chl.orophenyl)-1 - | opr opyl - qui noxal i n- 2(
114%%%(5’%'&&?%'¥%%E(‘|m’?{:%r'%g%enyI ) qui noxal i n-2(1
H)-EEHW& 4-methylphenyl)thiolmethyl}quinoxalin-2(1H)-one

3-(4-11 u{(g(rophensglﬁJ A 2, % 2-tyr}iqfl uor oet Igyl qui noxal i n-

2‘(-mt4®y113n{é(41r,r®imrle%ééﬂ_ﬂg%tlfpnuldm@ﬂwﬁ}npmoaqaiin- (&)4apeone

5 Sl A RS SR ARt 26 one
}T/-)@fHown-g-@(ﬂm@itﬁdxym@r@r)édlfddwaﬁmnﬁwhmimzma#)icrhe?( 1/
1-gathyl-3[(phanyisubieaylimethylavisesaliner(1 Alhandoxal i n- 2( 1

R R 33 SRR st AR @ i 1H) - one
3-{[(4-chlorobenzyl)sulfonyl]lmethyl}-1-ethylquinoxalin-2(1H)-one
3-[(benzylsulfonyl)methyl]-1-ethylquinoxalin-2(1H)-one

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

acceptable salts thereof.

More preferably, the compounds of the formula (1) according to the invention
may be chosen from:

1-Butyl-3-ethyl-quinoxalin-2(1H)-one
1-Cyclopropyl-3-phenylquinoxalin-2(1H)-one
1-Ethyl-3-(4-fluoro-2-methylphenyl)quinoxalin-2(1H)-one
1-Ethyl-3-(4-fluorophenyl)quinoxalin-2(1H)-one
1-Ethyl-3-(4-methylphenyl)quinoxalin-2(1H)-one
1-Ethyl-3-(4-trifluoromethylphenyl)quinoxalin-2(1H)-one
3-(4-Chlorophenyl)-1-(2,2-difluoroethyl)quinoxalin-2(1H)-one
3-(4-Chlorophenyl)-1-ethyl-quinoxalin-2(1H)-one
1-ethyl-3-(4-chloro-2-methylphenyl)quinoxalin-2(1H)-one

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

acceptable salts thereof.



1-ethyl -3-furan-2-yl-quinoxalin-2(1 H)-one

1-ethyl -5-fluoro-3-(4-fluorophenyl)qui noxalin-2(1
\Nwﬂmnﬂenﬁ;cyclopropyl 3- (4-fl uorophenyl) qui noxedCT/RP2Y9/000209

1H) - one 1-butyl - 3-(4-chl orophenyl ) qui noxal i n-2(1

H) - one 1-butyl -3-phenyl -qujgoxalin-2(1H)-one

3-(4-chl orobenzyl) - 1- et hyl - qui noxal i n- 2( 1H) - one

3- (4-chl orophenyl)-1-(2, 2, 2- trlfluoroethyl)qU|noxaIin-

2’( hé ’N)vamﬂnen also relates to the racemic forms, tautomeric forms,

2, 2 2-trifluoroet |y4 ui noxal i n-2 Ha]q e
1e e, HesRiROODS O dSRolTh e SAlief the

: cy?bgg?%ééﬁﬁeg ral for y glaualmsnvggg a|sr;(h§|( crﬁtallme forms,
1metdnyrhg B}énsmiymwph@ fufmiwhd dhé pokahonphit foriMs-afribe
1-et hg ‘ii g}o sobutyl gui noxal in-2(1 H)-one
1°MPHPES P! rFf“{lﬁfl uor o- qui noxal i n-2( 1
Hi'hé’g) ésér%u?v&tfom@ro%bmd hot?nrﬁyka/k&éérﬁ@&amreg(of these

hyl - 5-f | uor oqui noxal i n-2(1 H)-one
1cdmpoen¢h§/,| bulalm toyingiMichesd eateneoka(omers/e)ndzinedlasteremsomers

S, 2SS LAY S8 5 e BidhortBheone
3TRE I pbupidB)If dhé ivertioR-of tAdTToreifa (1), as deflned above
1-et hyl - 3-isobutyl - 7- net hyl qui noxal i n- 2( 1H) -
containing a sufficiently acidic function or a sufficiently bastc functlon or both,
may include the corresponding pharmaceutically acceptabie salts of an
organic or mineral acid, or of an organic or mineraj 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.
in particular, the acid-addition salts may be prepared by separately reacting
the purified compound in its purified form with an organic or mineral acid and
isolating the salt thus formed. The resulting salts are, for example,
hydrochiorides, hydrobromides, sulfates, hydrogenosulfates,
dihydrogenophosphates, citrates, maleates, fumarates, trifluoroacetates, 2-
naphtalenesulfonates, para-toluenesulfonates.
The invention also relates to pharmaceutically acceptable salts with organic
or inorganic bases. In particular, the basic-addition salts may be prepared by
separately reacting the purified compound in its purified form with an organic
or inorganic base and isolating the salt thus formed. The resulting salts are,
for example, metal salts, particularly alkali metal salts, alkaline-earth metal
salts and transition metal salts (such as sodium, potassium, calcium,
magnesium, aluminum), or salts obtained with bases, such as ammonia or
secondary or tertiary amines (such as diethylamine, triethylamine, piperidine,

piperazine, morpholine), or with basic amino-acids, or with osamines (such
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1-cycl opropyl - S- propyl qui noxal i n*Cl /-/)-one
1-cycl opropyl - 3-et hyl qui noxal i n-2(1H) - one

wa 2@9doeshyl - qui noxal i n-2(1 H)-one PCT/EP2009/000209

1- (2, 2-di fl uoroet hyl)-3-(4-fl uorophenyl)qui noxal i n-2(1
/-1)-one 3-(4-chl orophenyl

-et hyl - 5-f| uor oqui noxal i n- zl H) - one

3-(4-chl orophenyl)-1 -ethyl-quinoxalin-2(1 H)-one

3ad meghliming) hemyith -amiabalcohqisi (saslalasB3-aiimdbutarc! and 2-
1-ethy I-3 (4 fl uor ophenyl ) qui noxal in-2(1 H)-one
]?QNﬂ%ﬂ bangly.- nethylphenyl)qU|noxaI|n 2(1H) - one

el ok 94 AR TR ARG B e
I-i)ac?mt?s (4-tri or onet hyl phen ui N H) - on
oAS eabples 108 ollHBAGRTR! SHF SO NSS! HoRaTeD)
éﬁ%rﬁ)ﬁgﬁanc ag;gjy (3§/Lr -di-O- tl)cra]r:nzoyltagtanc aclg1y (- )qLu Idh (())Xg'-lp ntf)lu(yl -L-

ltavipricraeid, (e)- Dydl-@(04péolluly| biianstig gaidn R x(+)analid acid, (S)-(-)-
e TP bt R AL R ) 5Bt 2.2+
4d.§,:4h rayéné W%r%rﬂc %F%Qﬁ@fh%id“é’@ﬁé' {-Rcdmphankeazal @)-(+)-2-
kptpgmd;zmlpamuya):qiu(m}k*a] 2phenyiropiasic 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 (Il), (-)-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.
Also included in the scope of the present invention are prodrugs of the
compounds of formula (1).
The term “prodrug” as used herein refers to any compound that when
administered to a biological system generates the “drug” substance (a
biologically active compound) as a result of spontaneous chemical
reaction(s), enzyme catalyzed chemical reaction(s), and/or metabolic

chemical reaction(s).

In accordance with the present invention and as used herein, the following
terms are defined with the following meanings, unless explicitly stated

otherwise.

The term “aryl” refers to aromatic groups which have 5-14 ring atoms and at
least one ring having a conjugated pi (1) electron system and includes biaryl
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3-(3-chl orophenyl) - 1- et hyl - qui noxal i n- 2( 1H) - one
1- et hyl -3-pyridin-3-yl-qui noxal i n-2(1H)-one

w@2¢02/180268 f | uor ophenyl ) - 1- et hyl - qui noxal i n- 2( 1PEH/EP2069/000209

1l-ethyl-3-(1 Hindol -6-yl)quinoxalin-2(1H)-one
l-ethyl-3-(1

H i ndol - 5-yl ) qui noxal i n- 2(1%) onel- et hyl - 3- (4- net hyl be
nzyI ) qui noxal in-2(1 H)-one

al-df HISH bé&optigh
/g/ )L!%gne 3 e gf‘é;}{ rgﬁi& ahesubstitued oSaltable{ril groups

, indhede ghe@xh Raghtyy bmreqrrmamwbmcﬂnanﬂcry) inderythand the like.

3- (1 , 3-benzodi oxol -5-yl)-1-et hyl qui noxal i n-2(1H) - one
1-et hyI - 3- benzyl qui noxal i n- 2( 1 H)-one
1Teeheim3héldrdarytrafershe Byl tihg ltomitdrphiatic metsaddyoled( 1

H) - one : : _

1. ceptajming-1{ fo 4 hataragioms Aa jraptasms in ther 2RpMajis fingand the
i ?§ %Epdeﬁ 5 the ri n% aﬁt ms bein rbon at S Swta I heteroatoms
3 T ["or'ophe c))sul for%/]:?rret hy En -qui noxn]
lllihci&gdel;‘ 0,5, chGSuntabrl]e hetehroaryl groups include furanyl benzofuranyl,
nil%gngl/ byn)lé)dn@yrld)ﬁ I\?)c()%/(rc)zle(,er;‘k}'ri?ruséJ ln)f/logé//ra]zmy hgie}z%wl,nt%)l(aazlollyl
H)lsf_%géﬂyl,%u[ﬁ@nﬁﬂ%ét%lgl? By haaRhYY bl Auiy GRdazbiA( thdazolyl,

&gﬁﬂh@te&tUQ@Mghpkadmtobybhdﬂh@ﬁk@quinoxalin-2(1
-one
3-{[ (4-chl or obenzyl ) sul fonyl ] net hyl } - 1- et hyl qui noxal i n

] a{h%"ﬂarrﬂ”@ c?ioélWP rﬂﬁé‘éﬁé&ét@%‘tbb Rbodyictié rings, optlonally

I'qui noxal i h-2(1 H)-one as well "as its racem_c
f @ubstututemtamsnsludeaanon@nbrsanddﬁna@tc@c sempapndspritiedo 10

and

pﬁaftﬁﬁbéﬂoﬁmggﬁﬂl %rlléj c%lééfﬁw&ohgg ra?S.f cyc?&gjrobpf? cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl, adamantyl and
the like.

The term “heterocycloalkyl” refers to optionally substituted monocyclic,
bicyclic or tricyclic radicals, comprising one or more heteroatoms, preferably
chosen from among O, S and N, optionally in the oxidized state (for S and N),
and optionally one or more double bonds. At least one of the rings preferably
comprises from 1 to 4 endocyclic heteroatoms, more preferably from 1 to 3
heteroatoms. Most preferably, the heterocycloalky! (or simply “heterocyclic”)
radical comprises one or more rings, each having from 5 to 8 nodes.
Examples of heterocyclic radicals are: morpholinyl, piperidinyl, piperazinyl,
thiazolidinyl, oxazolidinyl, tetrahydrothienyl, dihydrofuranyl, tetrahydrofuranyl,
pyrazolidinyl, 1,3-dioxolanyl, pyrrolidinyl, pyranyl, dihydropyranyl,
isoxazolidinyl, imidazolyl, imidazolidinyl and the like.

The term “alky!” refers to a saturated aliphatic 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,
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acceptable salts thereof. Mre preferably, the
conpounds of the fornmula (I) according to the

w0 pwentd2651 nmay be chosen from PCT/EP2009/000209

1- Butyl - 3- et hyl - qui noxal i n-2(1/-/)-one

1- Cycl opr opyl - 3- phenyl qui ng alin-2(1 H)-one

1- Et hyl -3-(4-fl uoro-2-net hy?phenyl ) qui noxal i n- 2(
1H) - one 1-Et hyl -3-(4-fluorophenyl)qui noxalin-2(1

Hpentyk hexid, logtyl ddchnust, iddelcanyyl) hexadecyl,ioctadady) goops and
1EhEet|Ii1kyeI -3-(4-trifluoronethyl phenyl)qui noxal i n-2(1H)-on
e .

3- (4- Chl or ophenyl )-1-(2, 2-di fl uoroet hyl ) qui noxal i n-2(1

H) - one 3-(4-Chl orophenyl) - 1-et hyl - qui noxal i n- 2( 1H) - one

17he h&tnlﬂ |3alkén_yih tefers - umsdtytaiee gyoYpsutaoREsing -2 (€a$t-one

e as well as jts racemc for t qut IS, : .

o RaroroRATPen deibls Boedrand Mclescstaighl e pinhrarped chain and

ARGl §5S LiRRI8 UlkerR) ! '

acgcept@;%rjg sa |ts theree farl'(?ﬁdﬁ ﬁ\%gﬁ io?%?ggkédeﬂ gtto(;nss,tnréclude

t bthetrm;@?pmp‘emwhﬁ,-buf&nybrﬁebmtenvbane,nt@mﬂnﬁfnﬁ?é@%){', 4-pentenyl
i astereoi soners, epiners and organic or mneral salts

oﬁ"?ﬁﬁ?‘g%‘?rpounds of the general formula (1), as well

as their crystalline fornms, including their

pol ynor phic forns and the pol ynorphic forns of the
c Gimpdend<allynylorefersito unpsaturated 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.

The term “arylalkyl” refers to an alkyl group, preferably an alkyl group having
1 to 20 carbon atoms, substituted with an aryl group. Suitable arylalkyl

groups include benzyl, picolyl, and the like.
The term “alkoxy” refers to the group alk-O- wherein “alk” is an alkyl group.
The term “aryloxy” refers to the group aryl-O-.

The term “aryloxyalkyl” refers to an alkyl group substituted with an aryloxy

group.

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

arylalkyloxy group.

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

group.
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The present invention is directed not only to racemc
m xtures of these conpounds, but also to individual

wet@oae2soner s and/ or di ast er eoi soners t her eof PCHEP2089/000209

or as mxtures of these in all proportions. The
conmpounds of the invention @f the formula (1), as
defi ned above, containing 5 sufficiently acidic
function or a sufficiently basic function, or both,
may i nclude the correspondi ng pharmaceutically

I I f an organi r m neral [ r
Zfﬁé%gﬁ‘;aikﬁ%icﬁhﬁ; i saloean ikl gPEaLSyHSd %itroin Slkylthio.
"pharnmaceutically acceptable salts" refers to the
rel atively non-toxic mineral and organic acid-addition
SHhé termatalyithicalksl ecfrdslitd anrallsdigrayp stibsthetedonittoandsylthio
of the present .invention. These salts may be prepared
iHOYPtu during the final isolation and purification of
the conpounds. In particular, the acid-addition salts
may be prepared by separately reacting the purified
chmptarnd “slkylsulfingliréferetd amalkyWSOr graupr gani ¢ or
mneral acid and isolating the salt thus forned. The
resulting salts are, for exanple, hydrochlorides,
hil é@é}ﬁp*ﬂau@&mu&wl%?@@,m R OSIRASSOs Wrbabes .
di hydrogenophosphates, citrates, naleates, fumarates,
trifluoroacetates, 2- naphtal enesul fonat es,

TR B et B LU BRSPS R o
ié}?rsg,ﬁmyp(g}gsg@-) rouparticul ar, the basic-addition
salts may be prepared by

The term “arylalkylsulfinylalkyl” refers to an alkyl group substituted with an

arylalkylsulfinyl group.

The term “arylsulfonylalky!” refers to an alkyl group substituted with an

arylsuifony! (aryl-SO,-) group.

The term “arylalkylsulfonylalkyl” refers to an alkyl group substituted with an

arylalkylsulfonyl group.

The term “arylalkylthioalkyl” refers to an alkyl group substituted with an
arylalkyithio.

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

heteroaryl group.

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

heteroaryloxy group.
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separately reacting the purified compound in its
purified formw th an organic or inorganic base and

w0 swbav2sg the salt thus fornmed. The resul ti ngPGHEPH09/000209

are, for exanple, netal salts, particularly alkali
metal salts, alkaline-earth netal salts and transition
metal salts (such as sodiu pot assi um cal ci um
magnesi um alum nun), or salts obtained with bases,

SHe et amwmaay@mos@smpﬂ a&terdto bR ramyagyomu@gitc@umth a
as diethylam ne, trieéethylam ne, piperidine,

mqierwyhﬁsoxmgfphpl ine), or with basic amno-acids, or
wi th osam nes (suchas nmeglumne), or with
am noal cohol s (such as 3-am nobutanol and 2-

arh RS aRabloanfififoARyE Réfcps trbA alKyE GPd 8BS stisstittiedasitt &
used for chiral resolution of the racemates. As

ehetapaary!thiptgsobpl | owi ng chiral acids can be used :
(+)-D-di-QObenzoyltartaric acid,
(-)-L-di-Obenzoyltartaric acid,

(The terth ¢ rﬁté}oa@yl‘sglfmylamw ‘afefersito amcalllyl group substituted with a
(+)-D-di p-toluyl-L-tartaric acid, (R-(+)-malic

daet@roa(rsstﬁutﬂrw QWMPI c aci d (+) - canphori ¢ aci d,

(-)-canphoric acid, R—(-)l , 1' -bi naphtal en-2, 2" - divyl

hydr ogenophosphoni ¢, (+)-canphanic acid, (-)-canphanic

a'Drhéiterh‘S)he(teboa?ylspIﬁ@Wblﬁiyb pefens to aniatkyl group substituted with a
3 Ehenyl gr opionic acid, D (-)-mandelic acid,

Lhethﬂ nrgniRnylar BPd, D-tartaric acid, L-tartaric

acid, or any mxture of them As exarrpl es, the

followi ng chiral am nes can be used: quinine, brucine,

('B)e tdm( ﬂm’tegdanxly&ﬂwlthyda)lml”dmrartbm alkyligroup 'substituted with a

hgter k'ynt?ﬂo érou 5R)-(+)-1,2,2,3,4-

The term “heteroarylalkylsulfinylaikyl” refers to an alkyl group substituted with
a heteroarylalkylsulfinyl group.

The term “heteroarylalkylsulfonylalkyl” refers to an alkyl group substituted

with a heteroarylalkylsulfonyl group.

The term “heterocycloalkylalkyl” refers to an alkyl group substituted witha

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 “heterocycloalkylthioalkyl” refers to an alkyl group substituted with a

heterocycloalkyithio group.
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t et ramet hyl - 5- phenyl -1 | 3- oxazol i di ne,
(R) - 1- phenyl - 2-p-tol yl ethyl am ne, (S)- phenyl gl ycinol,

w@ 2009Mb9r8s hyl ephedri ne, (+)-(2S, 3R)-4-di net hyl BOT/AEP2089/000209

met hyl -1 , 2-di phenyl - 2- but anol, (S)-phenyl glycinol,
(S)-a-net hyl benzyl am ne or_any m xture of them Al so

i ncluded in the scope of t}é present invention are
prodrugs of the conpounds of fornmula (1). The term
“prodrug” as used herein refers to any conpound that
when adm nistered to a biol ogi cal %/qstem generates the

mgr;ms‘m«tr@ﬁu@loeusytawm@albﬂl refeescta i alyhpeatrisuksituted

reaction(s), enzyne
%fc’?ﬁg'ﬁ%@{%]{ﬁwgfgﬁs) , and/ or netabolic
cherri cal reaction(s). In accordance wth the present
i nvention and as used herein, the follow ngI terns
¥

dehie fesen hieterocielopliyissiionylalkieiys, o @ alk gﬁypu%ﬁbﬁwted
L5 RRE URBhy SR oSt s anc at | eaat one

el udos. blarylaronbe. alb of whi oh' may b oot tonall
sihsstarpuiheterogys amyéa"aylw%}kﬂu b%fer%@ %@éﬁwﬁgwp, Substituted
CRE" p HeteroRyBiBaRAa AT Bour P16 5704 Ting.

atom aromati c heterocycles containing 1 to 4
{]ﬁéeetre?'Farlt %W?éroacic’/cloaﬁ%laqkﬁsulﬁn{/]la}kyﬁ reFerg?(t) Ia(r:\ élkﬂ%r%ﬂg

substituted with a heterocycloalkylalkylsulfinyl group.

The term “heterocycloaikylalkylsulfonylalkyl” refers to an alkyl group
substituted with a heterocycloalkylalkylsulfonyl group.

The term “alkyloxyalky!l” refers to an alkyl group substituted with an alkyloxy

group.

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

group.

The term “lower” referred to herein in connection with organic radicals or
compounds respectively defines such as with up to and including 10,
preferably up to and including 6, and advantageously 1 to 4 carbon atoms.

Such groups may be straight, branched, or cyclic chain.

The terms “alkylthio” refers to the group alkyl-S-, wherein “alk” is an alkyl

group.

The term “halogen” refers to a fluorine, bromine or chlorine atom.
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remai nder of the ring atons bei ng carbon atons.
Suitable heteroatons include O S, N Suitable

whedenaasy| groups include furanyl, benzof uranpCT/EP2009/000209

thienyl, pyridyl, pyridyl-Noxide, pyrimdinyl,

pyrazi nyl, oxazolyl, thiaquyl, I soxazol yl ,
quinolinyl, triazolyl, pyridazinyl, pyrrolyl,
i m dazol yl, indazolyl, isothiazolyl, indolyl,

oXhd iteno gadnicﬁgd’ teffers! tok €(NRIT¢-NRTRS8 'Whark ¢l R§ late s aledined
saturated carbocyclic rings,. optionally substituted,
aﬁ'aoY%cﬁ"u&é@eﬂH?Wf?g%ri‘:—ar&r&Ptmai'WHB? b ounds with

3 to 10 carbon atons. Suitable cycloal kyl groups are:

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cYhé ifnagrttipin)s cormpoondy becardirigibefoymnulaad peeinibitlanamg agiyecemic

l'ike. The term "heter cl pal ers to opti.o

.. " f L]
s%t;'s‘{'% apg@rﬁ‘yﬁs . an ;ro‘\;f:%gpm%qiﬁiycg Qg{tﬁqlpgw&qs&cuateg With'the
L?Sg#dgraa ofiPeiA rddistaRBs. Oor nore heteroat ons,

y chosen tfromanong O S and N optionally in
t msubniresistahcstiacbaldaerigdby aMpdualinh ptheoaetionyofdnsulin (cf.

orapara s IgalRn A 080) AR B -67 B ALy EvEd T many
pgé%ﬂfgi@%on@wo@]sﬁrs@éﬁ bakliabétes@nd rhere3phRicelARtrrBinsulin-
st preferably, the heterocycl oal k% éor si nply

" deﬁ@hdﬁﬁt(ﬂia?etpsl(%{@iedhdb@@mOfslé‘ﬂ:)'é yslipistacmianghesity,
ea . { .
ratr e sR, AakaiSh BBARR et peRbsevianeng

PhiRFVAdtlar dopnliealtibes Nk insdaeebindirosdlierosis, retinopathy and

t etrahydrot hi enyl, di hydrof uran¥l , tetrahydEr of uran%/l )
neuropathy. In this respect, reference will be made, for Example, to Diabetes,
37, (1988), 1595-1607; Journal of Diabetes and its complications, 12, (1998),

110-119; Horm. Res., 38, (1992), 28-32.

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 excipient. 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
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pyrazolidinyl, 1,3-dioxolanyl, pyrrolidinyl, pyranyl,
di hydropyranyl, isoxazolidinyl, imdazolyl,

wo pdodaawbs di nyl and the |ike. The term "al kyl "PCEER2089/000209

to a saturated aliphatic groups, including straight
chain and branched chain grgups. Suitable alkyl
groups, having 1 to 20 carB n atons, include nethyl,
et hyl, propyl, isopropyl, butyl, sec-butyl,

t@éﬂivd-‘!WeE' akanteearthantal céﬁﬁdﬁateéj &ﬁé@@é’émnﬂ@ﬁi%‘;ﬁﬁa@é’,' :
hexadecyl oct adecyl groups and the |1 ke. The term

- siprehes, modified starehemdactosacad tgewpéoaw}mogm@, at
st e SOBR B PN B ghARLLLES e proferes
Syxmpubha; al kenyl groups, having 2 to 20 car bon at ons,

i ncl ude et henyl, 2-propenyl, 2-buten 3- but enyl
ZE‘BVéh@r@ﬁWra' QS%éN@"@tﬁWCJUQQM atigns, @)éusglggm:qilke@hnqz@d
EoBnigstiihs afe U SehBic RO S BEr R BSed TS

sForegdrhplehin the taiseohanl odiaadmmiwawm for examyie in thedform of
optionally includes at | east one carbon- car bon doubl e
bghaiul %l‘%@ﬁtseowqalﬁ?/ taljets péls, FaR$\HEs .08l Gapsuless gsls:

t I ,
a& it 35?1 srﬁbgﬂggﬁ égﬁtwébl%%ggéﬁgﬁw the go X yﬁ% is bgw%«aen about
I 0 Hemg/Hgeana abotitat Q0 eddikg,"preédrably beiwaanedqut Ogs nggkg and

DA P Ly B R SN dpe B B89 BEl o mark
and most preferably between about 2 mg/kg and about 5 mg/kg of body
weight per day.

If representative body weights of 10 kg and 100 kg are considered, in order
to illustrate the daily oral dosage range that can be used and as described
above, suitable dosages of the compounds of the formula (I) will be between
about 1-10 mg/per day and 1000-10000 mg/per day, preferably between
about 5-50 mg/per day and 500-5000 mg/per day, more preferably between
10-100 mg and 100-1000 mg/per day and most preferably between 20-200
mg and 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 tiquid
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groups include benzyl, picolyl, and the Iike. The term

"al koxy" refers to the group alk-O wherein "al k" is
w@rooal1boess gr oup. The term "aryl oxy" refers to POEEBI0UM0209

aryl-O. The term "aryl oxyal kyl" refers to an al kyl

group substituted with an agyl oxy group. The term

"aryl al kyl oxyal kyl " refers??o an al kyl group

substituted with an aryl al kyl oxy group. The term

" ainulsidk O/E attdfecingrédiehhr@agratspbeadmifiskerod, asnd ®okis)
"Al k" is an al kyl group. The term "al kyl t hi oal kyl "
r elestuary or 8astd- kyl group substituted with an

a L.thio. T . Lt hiQa - ;
o Dl chBRER Aol g1 0 feny il i e
" adsiits ol o myin deféetssan alteratanloflthE&Msulinaseaerefldve aheéam

"al kyl sul fonyl" refers to an alk I-SO?- royp. The .

¢ dvictian b S effestiveness of insulinat fey ekt irdp Sitgda khowing the
sphst ' ; finyl (aryl-SO) group. The
t@%ﬁn{héﬁbﬁgF%%ﬁlﬁ%%ﬁ%ﬁ refers to an al kyl group
substituted with an aryl al kyl sul finyl group. The term
"aryl sul fongl al kyl" refers to an alk

sTBE PresRtdNYRTIPNAIsa rgiatan tfooqgmpw%t @%?&’aj foymytia (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; for the preparation
of a medicament that induces insulin secretion in response of glucose
concentration, preferably for the treatment of diabetes, more preferably for
the prevention and/or treatment of type |l 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 processes,
microangiopathy, macroangiopathy, retinopathy and neuropathy; for reducing
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
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 prevention
and/or treatment of pathologies associated with hyperglycaemia, preferably
for the treatment of diabetes, more preferably for the prevention and/or
treatment of type Il diabetes and pathologies associated to metabolic

disorders, hypercholesteremia, hyperlipidemia, which are increased by
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The term"aryl al kyl sul fonylal kyl" refers to an al kyl
group substituted wth an aryl al kyl sul fonyl group. The

wao esoatdesy/| al kyl t hi oal kyl" refers to an al kyl PECDEP2009/000209

substituted with an arylal kylthio. The term
"heteroarylal kyl" refers tg an al kyl group substituted
wWth a heteroaryl group. T % term "het er oaryl oxyal kyl "
refers to an al kyl group substituted with a

hﬁ*;ﬁirﬁfﬁuﬁh@#ﬁ’a 8h@typERslyderhia, fdrahe tasatinkeat bdigabkys chosen
refers to an al kyl group substituted with a

hisorr dabeies nelatod gristayastular epd magievas@iar remplications: such

r . i i 1. .

50 BB O i, SRS b SSbrcangiopatry,

" heicesaragiypathl | iatinbphiyl dnd péeropatity; dor @idkiginggnyperglycaemia,
substituted wth a heteroaryl sulfinyl g_rou . The term

" festlee Yarimen! eicialinidagmiaabdelesity: ahdigeRyes §HeRpS

S i h | ) .
B0 e S Mo O AR S RBR o 85 ol emia
substituted with a heteroarylal kylthio group. The term
"het eroaryl al ky] sul finy]| al k ers.to an

o Do presaiin artion e e R aRPaRRACTIGH RECRERpY compounds of

IfPHRia (1), as defined above, according to the following representative
methods shown in Scheme 1 (Preparation of the Intermediates
diaminophenyl derivatives); Scheme 2 (Method A) or Scheme 3 (Method B),
in which R1, R2, R3, R4, R5 and R6 are as above defined in formula (1) and
Hal is a halogen atom, preferably Cl, Br.
The following schemes are given for representative purposes, and solely for
the purpose of facilitating the representation. Needless to say, depending on
the nature of the compounds of the formula (1) to be obtained, the
methodologies presented may be adapted by a person skilled in the art by
selecting the appropriate starting materials, in which the nature of the
substituents R1, R6 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 diaminophenyl derivatives:

Scheme 1:
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The term "heteroaryl al kyl sul fonyl al kyl" refers to an
al kyl group substituted with a heteroaryl al kyl sul f onyl

w@e@afn02¥he term "heterocycl oal kyl al kyl " r ef er BCT/8P2109/000209

al kyl group substituted with a heterocycl oal kyl group.

The term "heterocycl oal kylh?g{yal kyl" refers to an al kyl

group substituted with a erocycl oal kyl oxy group.

The term "het erocycl oal kyl al koxyal kyl" refers to an

al kyl group substituted wth a hetgfocycl oal kyl al koxy

group.rdhe term "heterocycl oaIH%/I thioal kyl" refers to R2
‘ Poup substRout gg W tlh a terocycl oal kyl tAg.0

uI finyl dhagyrtionr ef ers
h a
Ral kyl sul finyl Rglrou. {0t erm R4

H%ter-cycloélkylsulfonylalkyl refers to an al kyl R5
group RUbstituted with a heterocycloalkylsulfonyl

group. IEF term "het erocycl oal kylgj kyl t hi oal kyl " (3)
refers t0 an al kyl group substituted with a

het erocycl oal kyl al kyl t hi o group. The term

"het erocycl oal kyl al kyl sul finylal kyl" refers to an

al kyl group substituted with a
h@myebtycloalkylalkylsulfinyl group. The term

bgra&%ﬁl orgl61 ?’lerlf%%r@%l'/}ﬁfcﬂ%i?l kyl" refers to an
fm,q:z@,cmg,l Raldnd Rb larb B¢l S5 d&fididin formula (1).

ﬁbNerocycIo.

Phenyl nitro amino derivatives (2) are prepared by reacting an halo-
nitrophenyl derivative (1) with an amine, in the presence of at least one
equivalent of a base, such as sodium or potassium carbonate, cesium
carbonate, or in the presence of at least two equivalents of the considered
amine, in an inert solvent, such as tetrahydrofurane, acetonitrile or toluene, at
a temperature between 20°C and the reflux for 1 to 24h. Diamino phenyi
derivatives (3) may be prepared from compounds of formula (2) by reduction
of the nitro to the corresponding primary aromatic amine. Preferred methods
use metal, such as Zn, Sn or Fe, in acids, such as aqueous HCI. Other
preferred method, use metal in lower state of oxidation, such as
Sn(il)chloride in HCI. Particularly preferred is the reduction by catalytic
hydrogenation, which uses metal catalysts from metals such as Pd, Pt or Ni,
preferably Pd on charcoal or Raney Nickel in solvents, such as methanol,
ethanol, tetrahydrofurane.

Preparation of the quinoxalinone derivatives:
Scheme 2 - Method A
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The term "al kyl oxyal kyl" refers to an al kyl group
substituted with an al kyl oxy group. The term

wo eopehebkyl al kyl " refers to an al kyI group S UPGT/EP200%000209

with a cycloal kyl group. The term"lower"” referred to
herein in connection with qrganic radicals or
conpounds respectively def PRes such as with up to and
i ncluding 10, preferably up to and including 6, and
advant ageously 1 to 4 ce bon atons. Such groups may be

straight, Bfanched, or clic chain
" thiof refers t |Rup al kyIE% 53\(i/hereln

alNHal kyl group. e term ers to
term
(FE~gge as

a fl , bromine_ar chlarinegato

" anm Lefers to - C(NR7) - NR7R&,

defi ned aboveé, all, except hydrogen, dre optionally
substiﬁégg?. The invention's conpound§‘acqgrd|ng to
formula (1) exhibit an hypoglycem c activity, and are
useful in the treatnent of pathologies associated mﬁth

the. syndro of ..insuylin.resistance. sul i.n s

| SRisrpliac e eticirty sPiuafR b AOTRopRBE BeidtaR g AREfein:
' F&% iHu1(ORe (vxFHé?éﬁﬁRM@ hgatden, (oW alky1£6( 14)

1-677) and is involved in many pathol ogi cal
cbiadJIlSta oakgenatpm preafesbelyds!, Bid nore particularly

N%SU%%{%E Sk 62115‘1 f%hgggasﬁfy(type Il diabetes or

R6 is as above defined in formula (1);
R2, R3, R4 and R5 are as above defined in formula (l).

Quinoxalinones (1) are prepared by cyclization of (3) with a an a- keto acid
derivative in a solvent, such as, for example, methanol, acetonitrile,
dimethylformamide (DMF) or toluene, at a temperature between 20°C and

the reflux, more preferably reflux, for 1 to 36 h.

Scheme 3 - Method B

R1 7
R2 l Rx R2 R1
Rx )
R3 NH 8 R3 N -0 Bromination
R4 NH, R4 N~ OH
RS (3)
R2 '? 1 HO\B _R6 R2 }31
R3 N0 O R3 N.__O
I - X
R4 N Br R4 N R6
RS (6) RSy

This method is particularly suitable for compounds of formula (1), wherein:

Rx is Hal, ORe (wherein Re is hydrogen, lower alkyl);
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arterial hypertension, and also certain cardiac,
m crovascul ar and nmacrovascul ar conplications, for

WO p@bacees at her oscl erosi s, retinopathy and neupGparivg9/000209

In this respect, reference will be made, for Exanple,
to Diabetes, 37, (1988), 5 1607; Journal of

Di abet es and its conpli cat 12, (1998), 110-1 19;
Horm Res., 38, (1992), 28- 32 "The invention al so

rﬁbﬁ%eashél%}gghaétmcﬁ%ﬂe?@dl%/@”BPS' tion containing as

active 1 ngredient at |east one conmpound of formula
(R} ,is as alh@‘vercmimationéorrmmla/(b)r a pharmaceutically

a tabl e sa conbi nation with one or
égégéﬁ 3&9&?&&!&5@5 Ié‘ge)ept abl e carrier, adjuvant,
drbURAL Rqrar%raspaergs aﬁowaéﬁrﬁe@m loedid ).t he art is
aware Of a whole variety of such carrier, adjuvant,

di l uent or excipient conpounds suitable to formulate a

PR EilineEBlio SRR Ark Hpaifed A VTR GE®) with, for
a@f@rﬁ?@ ehRffoliikoJaoerbtecdarivaitives un 8%e pradendernd abiedst one
par en eral, intravenous, | ntrarruscul ar, rectal,

peﬁwuaiem oba hesecan AnRigasic ha%y SHiC |a&mu'@e0rm<8§éﬁt16u

| BBl R LORHAR! & SPLIAACBRE SUTPRSBIdRaRine or

t éﬁgcﬁilmpyléﬂﬁ/ﬁimmaireﬁ iherp lset\%)t vmfcerasc dgrsenarnplegel
capsul es | t
- donlaromieybane ccekaniing. dMFo AL SysiReuHs befeh 26°C and the

p%f&&t, fiepKsoMs e in a polar solvent, or for pernucous

u;(reemo derivatives (6) are prepared by bromination of (5) using a brominating
agent, such as POBr3, in an inert solvent, such as 1,2-dichloroethane, at a
temperature between 20°C and the reflux, more preferably reflux for 1 to 24h.
Quinoxalinones (1) are prepared by reacting the bromo compounds (6) with
boronic acid derivatives or their esters, in the presence of a base, such as
sodium carbonate or potassium carbonate, and a catalyst, such as
bis(triphenylphosphine) palladium(if)chloride, in an inert solvent, such as
dimethylformamide or toluene, at a temperature between 20°C and the

reflux, more preferably reflux, for 1 to 24h.

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
techniques.

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

spectrometer.
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The excipients that are suitable for such
adm ni strations are pharmaceutically acceptable

wezxeppiest s, such as cellul ose or mcrocryst al PCTEP2009/000209

cel l ul osederivatives, al kaline-earth netal carbonates,
magnesi um phosphate, star 021?3, nodi fi ed starches,

| actose and the like for sofid forns. For rectal use,
cocoa butter or polyethylene glycol stearates are the

PTRE PRd RS savérieidiBirhineddy BRLENERIFIE U an Agiledit Series 1100
aqueous sol utions, physiological saline and isotonic

swiags idetectar. d henmeltisig poists (Mo.Ht) wpis Bepputas 9n @seiyart

Fgr. eﬁ@ |ek in the case of an oral adm nistration,
f gf'€l %Oé’ in the formof granules, tablets or coated

tablets, pills, capsules, gel capsules, gels, cachets
or powders, a suitable posol ogy of the conpounds is
bExamslesbout 0.1 ng/ kg and about 100 ny/ kg,

peef er ably Jbet ue 5. . about 50 ng/ kg,
nmm@i%f!e!gg#’?ecg@f@ggﬁfha@%gt oég'}@g@and about 10
nmg/ kg and nost preferably between about 2 ng/ kg and
about 5 ng/ kg of body wei ght per day. If

representative body weights of 10 kg and 100 kg are
considered, in order to illustrate the Ity ora

dosagecr ange that can be used and as . dexgri bed above,
sI e gos of the conpounds @Ee formula (1)
Wil ~be bétweeh abdut 1-10 g/ per E 1000- 10000

ng/ per 8%;1y, prfef erabl y between about 5-50° ng/ per day
and 500-5000 ny/ per day, nore preferably between

2 ml (19 mM) of 2-Chloronitrobenzene and 2,7 ml (36 mM) of 2,2-
difluoroethyl amine in 2 mi of acetonitrile were refluxed under stirring for 24 h.
Water was added and the aqueous layer was extracted with ethyl acetate.
The organic layer was washed with water and dried over anhydrous sodium
sulfate. The solvent was removed under vacuum to give 3,65 g of N-(2,2-

difluoroethy!)-2-nitroaniline as an orange solid. Yield: 95%.

NMR 'H (300 MHz / DMSO-d6) & (ppm): 3,96(m,2H), 6,30(tt,1H), 6,82(t,1H),
7.29(d,1H), 7,62(t,1H), 8,13(d,1H), 8,27(t,1H)

The following compounds were obtained using the same procedure as in

Example 1

Example 1-2: N-ethyl-2-nitroaniline

CH,

.
L,

CgH1oN202 = 166,18  Mass spectrometry M+1 = 167,1
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10-100 ng and 100-1000 ng/ per day and nost preferably
bet ween 20-200 ng and 50-500 ng/per day. It will be

wanaenssovd, however, that the specific dose | PUPEP1009/000209

any particular patient will depend on a variety of
factors including the actgzgty of the specific
conpound enpl oyed; the age;~ body wei ght, genera
heal th, sex and diet of the individual being treated,
the time and route of adm nistration; the rate of
excretion; other drugs which have previously been

' idV-cysipprapyWasBitreaniipnet he particul ar
di sease undergoi ng therapy, as is well understood by
those skilled in the art. As noted above, fornul ations
of the esent invention suitable for ora
adm ni sfration may be presented as discrete units,
such_asngapsul es, cachets or tablets, each containing
aeterm' ned anount of the active ingredient; as a
pewdet or granules; as a solution or a suspension in
an aque B2 or non aqueous liquid; or as an
oil-in-water liquid enmulsion or a water-in-oil
I i qui demul sion. The active ingredient my al so be
agsmpNsDer=eti7@99a bRlass spectromatnyy Mir1pasi@0 | n the
non-insul i n-dependent di abetes, for the man, the
hyperglycemia is the results of two main defects: an

ag;(g!ﬁ @éqn4-°h-dd1§|-b!}ﬁw&a'?\iﬁﬁ&f etion and a reduction in
t ‘veness of 1nsulin at |level of three sites

to knowing the liver, the nuscles and adi pose tissue.
l/\/CH3
L
NO,
NMR "H (300 MHz / DMSQ-d6) 8 (ppm): 0,94(t,3H), 1,41(m,2H), 1,63(m,2H),
3,35 (m,2H), 6,69(t,1H), 7,08(d,1H), 7,55(t,1H), 8,06(d,1H), 8,13(m,1H)

Example 1.5: N-ethyl-4,5-difluoro-2-nitroaniline

NMR "H (300 MHz / CDCl3) & (ppm): 1,31(t,3H), 3,23(m,2H), 6,54(m,1H),
7,94(m,2H)

Example 1.6: N-ethyl-5-methyl-2-nitroaniline
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The present invention also relates to conpound of
general fornmula (1) as well as its racem c forns,

w0 awbooess, enantioners, di astereoners, epi mer BCERE2009/000209

pol ynor phs, and m xtures thereof, and the
phar maceuti cal | y accept ablnze salts thereof, for the
preparation of a nedi cane Gfor the prevention and/ or
treat ment of pathol ogi es associated with
hyper gl ycagmd,a; for the preparation of a nedi canent
t hat indufgrsH insulin secretion in response of glucose
coyocentNH on, preferably for the treatnent of
di ab@teg, nore preferably for the prevention and/or
treat MentN@f type Il di abetes and pat hol ogi es
associ ated to netabolic disorders, hyperchol esterem a,
hyperli pi dem a, which are increased by

' [ ' - VIR Jaly tr eat nent
E?Bg{zs %gespc ’ogeﬁﬂg?oéagFg%et e ?gl gt e‘!jsfﬁqcr ovascul ar
amcp.mdbt@vascul ar conplications, such as arterial
hypertension, inflammtory processes, m croangi opat hy,
macr oangi opat hy, retinopathy and neuropathy; for

rgﬂaﬁ% 1% IethyCHRicto-3-RitrdARilineeat ment  of

daem a and obesity; or diseases such as
cardi ovascul ar di seases, conprising atherosclerosis,
myocardi @l ischem a. The present invention also
relatgf/tﬁ the use of at |east a conpound of the

generayyformula (1), as well as its racem c forns,
t nmers, enantioners, diastereoners, epiners and
p ®hs, and mixtures thereof, and the

F

NMR *H (300 MHz / DMSO-d6) & (ppm) : 1,19(t,3H), 3,29(q,2H), 6,56(m,1H),
6,78(d,1H), 7,19(m,1H), 7,43(m,1H)

Example 2: N-(2,2-difluoroethyl)benzene-1,2-diamine

NH O:IKL
C[NOZ NH,
To a solution of 3,6 g (18 mM) of N-(2,2-difluoroethyl)-2-nitroaniline in 25 ml
of methanol, were added 470 mg of palladium on carbon at 5%. The reaction
mixture was stirred for 3 h at room temperature under hydrogen atmosphere,
at room pressure and room temperature. The catalyst was filtrated on Celite

and the filtrate was evaporated under vacuum to give 3 g of N-(2,2-difluoro

ethyl)benzene-1,2-diamine as an oil. Yield: 97,5%.



pharmaceutically acceptable salts, and pro-drugs
thereof, for the prevention and/or treatnent of
wQaiokobns es associ ated with hypergl ycaem a, pre&rf/Ermin/§00209

for the treatnent of diabetes, nore preferably for the
prevention and/or treatneni_of type Il diabetes and
pat hol ogi es associated to tabolic disorders,
hyper chol est erem a, hyperli pi dem a, which are
| AR 488800 MIMRS DMSW-46 B8 Bp@}3 ABRARH)Y 4 875(8.2H) 0% 80(t, 1H),
the treatment of diI seases chosen from di'abetes rél ated
n®.J60 A0 U6 &6(mmdH)racr ovascul ar conpli cations, such as
arterial hypertension, inflamatory processes,
m cr oangi opat hy, macroangi opat hy, reti nopathy and
NEHE EIRIING coPipdiRiiidolae bbtaRied tysm@measameggrbbédure as in
treatnment of dyslipidaem a and obesity; or diseases

5 shysamate 2ar di ovascul ar di seases, conpri sing
at heroscl erosi s, nyocardi al ischem a. The present
invention also relates to manufacturing process of
csn@%@%m‘Nfahm&au(dﬂe-tasdmﬁiin@ed above, according
to the tolTow ng representative nmethods shown in
Schene 1 (Preparation of the Internediates
di am noplenyl derivatives); Schene 2 (Method A) or
Schene(3 (RMethod B), in which R1, R2, R3, R4, R5 and

10 R6-aL eNHs above defined in formula (1) and Hal is a
hal ogen atom preferably d, Br. The foll ow ng schenes
are“grven for representati ve purposes, and solely for
the purpose of facilitating the representation.
Needl ess to say, depending on the nature of the

CEIMONILS196 1ohe [T Rclbmdt? B0+7R paped. the

15 Example 2-3: N-cyclopropylbenzene-1,2-diamine
L
20 NH,

NMR 'H (300 MHz / DMSQ-d6) & (ppm): 0,27(m,2H), 0,59(m,2H),
2,21(m,1H), 4,33(s,2H), 4,88(s,1H), 6,39(m,3H), 6,68(d,1H)

25 Example 2-4: N-butylbenzene-1,2-diamine

(\/CHa
CL,
NH

30 ?




nmet hodol ogi es presented nmay be adapted by a person

skilled in the art by selecting the appropriate
wer@oiong materials, in which the nature of theCT/EP2009/000209

substituents RL, R6 may be nodified, especially as a

function of the nature and %ength of the desired

chai n. The conpounds usef ul according to the invention

may be prepared, unless specifically specified, by the

aRR ¢At(00 MHzamsﬁ-uef5gpg@0@»@4(t%rm)34844(hvzm' £,80(m,2H),
are neant net hods use eretofore of described he
| 3102r(am.2H8, 43d(mmtH), dh4Yst2ih) SapHm.2H).ih3(m 2k
Chemi cal Abstracts and on the Internet. Preparation of
the internedi ates di am nophenyl derivatives: Schene
1Ek@inglé )2-52N- dmiyw &dlﬂ@brdtﬁer&e‘m‘ P2edianiinge
preferably d, R3, R4 and R5 are as above
S defined in fornula (I) Phenyl nitro am no derivatives
(2) are prgpared by reacting an hal oni trophenyl
derivatige (1) with an amne, in the presence of at
| past._ong, equi val ent of a base, such as sodi um or
pot um car bonate, cesium carbonate, or in the
pp;Ei;l;N@f at | east two equival ents of the considered
amine, inZan inert solvent, such as tetrahydrofurane,
acetonitrile or tol uene, at

10
NMR "H (300 MHz / CDCl5) & (ppm): 1,22(t,3H), 2,98(qg,2H), 3,13(m,2H)
6,37(m,1H), 6,49(m,1H), 7,19(s,1H)
Example 2-6: N>-ethyl-4-methylbenzene-1,2-diamine

15

CH
H3C@NH
NH,

20 CgoH1sN2 = 160,22 Mass spectrometry M+1 = 1511

3

Example 2-7: N1-ethyl-3-fluorobenzene-1,2-diamine

25 CH,

30  NMR 'H (300 MHz / DMSO-d6) & (ppm): 1,22(t,3H), 3,07(m,2H), 4,45(s,2H),
4,72(m,1H), 6,28(1H), 6,50(m,2H)




a tenperature between 20 C and the reflux for 1 to
24h. Di am no phenyl derivatives (3) may be prepared
wo e@aiienspounds of formula (2) by reducti on of P€TYEP2009/000209
nitro to the corresponding primary aromatic am ne.
Preferred nethods use netal, such as Zn, Sn or Fe, in
aci ds, such as aqueous HCI .90: her preferred nethod,
use netal in |lower state of oxidation, such as
Smethg@/ oride in HCl. Particularly preferred is the
reduction by catalytic hydrogenation, which uses netal
cExample 3: Ar(@R-ciflaeroedhyh-Zpheayl-quinexalin-2(1 H}-engb| y
Pd on charcoal or Raney Nickel in solvents, such as
met hanol , ethanol, tetrahydrofurane. Preparation of
t he quifnoxal i none derivatives: Schene 2 - thod AThis
nmet ho?/kﬁ particularly suitable for corrporﬁs of

formuka (1), wherigin: Rx is Hal, ORe (whereip Re is
hgen, lsowe? © Hal is a hal o atiom
= Nl@bl y CI’ X mul a

P is as above def PeéuNT

(I'); R6 is as above defined in formula (I); R3, R4
and R5 are as above defined in fornula (1).

Qui noxal i nones (1) are prepared by cyclization of (3)

tth a an a-, keto agjd . derivatjve.in a solvenpt, suc
b0 Ao @ Ml dagn BEbHR eSSty fenzene-t 2
dhiBRiiAe rf PTARST AEtHARY vefd aHBbY S8 ma (2 B2 RIPRSFAL-BX®-2-
bet ween 20C and
phenylacetic acid. The mixture was refluxed for 3 h and the solvent was then
removed under vacuum. The residue was further purified by silica gel column
chromatography using dichloromethane/cyclohexane as eluant, to give 231,8
mg of 1-(2,2-difluoroethyl)-3-phenyl-quinoxalin-2(1H)-one as a pale beige

solid. Yield: 35%.

NMR 'H (300 MHz / DMSOQ-d6) & (ppm): 4,87(td,2H), 6,44(tt,1H), 7,46(m,1H)
7,55(m,3H), 7,68(t,1H), 7,76(d,1H), 7,92(d,1H), 8,25(m,2H)

m.p.: 85-88°C

CigH12F2NoO = 286,28  Mass spectrometry M+1 = 2871

Example 3-2: 3-(4-chlorophenyl)-1-(2,2-difluoroethyl)quinoxalin-2(1H)-

one

To a solution of 400 mg (2,32 mM) of N-(2,2-difluoroethyl)benzene-1,2-

diamine in 7 ml of methanol were added 428 mg (2,32 mM) of 4-chloro-o-
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the reflux, nore preferably reflux, for 1 to 36 h .
Schene 3 - Method B This nethod is particularly

waeiwam2es f or conmpounds of fornula (1), wherei PCT/BR200%000209

Hal, ORe (wherein Re is hydrogen, |ower alkyl);Hal is
a haI ogen atom preferabl Ya§! Br; R1is as above
defined in formula (1); R6°T's as above defined in
formula (1); R2, R3, R4 and R5 are as above defined in
f@XdrbbﬁzéméacétM@Mymé nmixtaré meeﬂ(:ﬁéd foreS bbA aiotid dvasy
%cllzatlon of with, for exanp

t&fﬁ@(Wﬁé%‘é@f‘Qt 'Qﬂ’e‘#ﬂdﬂtva\%é'mwg'ﬁfé 238 8 0E34d - at

I 0

cERFor R A2 31 bRl AT Ror A pATRSR Dribie 02%.
car bonate or an organic base, such as triethylam ne

‘ ity SB5lh B4Rt Dar B 1m0,
t?'@ggagwrmatmf ﬂdclﬁﬁd’éi(%f lawsy(afam) 1 Lo 24h.

TVvatives at e Prépar ed by brom nat| on of
(B).p.udBBY 3B°Lr om natl ng agent, such as POBr3, in an
i nert solvent, such as 1, 2-dichloroethane, at a
tenperature between 200C and the reflux, nore
PRE ?6%3%@ IBhpBurdd wérd SbtatHed RihgWakhhrnesa (sirbula’#fpﬁocedure
prepare 9 reacting the brono compounds (6) with
bas inEzampilel 3derd-Rat i ves or their esters, in the
presence of a base, such as

Example 3-3: 3-(4-chlorophenyl)-1-cyclopropyl-quinoxalin-2(1H)-one

Y,
L r@
N
Cl
NMR H (300 MHz / DMSQO-d6) & (ppm): 0,91(m,3H), 1,35(m,2H),

3,09(m, 1H), 7,41(t,1H), 7,57(d,2H), 7.67(t,1H), 7,87(m,2H), 8,27(d,2H)
m.p.: 102-105°C

Example 3-4: 1-butyi-3-(4-fluorophenyl)quinoxalin-2(1H)-one

(\/CHa
N 0
F
NMR 'H (300 MHz / DMSO-d6) & (ppm) : 0,96(t,3H), 1,46(m,2H),
1,68(m,2H), 4,31(t,2H), 7,34(m,3H), 7,66(m,2H), 7,92(d,1H), 8,39(t,2H)
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sodi um car bonat e or potassi um carbonate, and a
catal yst, such as bis(triphenyl phosphi ne)

w@albaai2es( | 1 )chloride, in an inert solvent, SBCIER®09/000209

di met hyl f ormam de or toluene, at a tenperature bet ween
200C and the reflux, nore gieferably reflux, for 1 to
24h. The exanples that foltowillustrate the invention
wi t hout, however, limting it. The starting materials
usnd@s ABOMUHOphengt)- P 22\2-triflao rssthgiiqadeox alin(1 H)-
to known procedures. The percentages are expressed on
aOMRi ght basis, unless otherwi se nentioned. The
conmpounds were characterised especially via the
foll owi ng anal ytical techni ques. The NVR spectra were
acqui red usj ng a Bruker Avance DPX 300 MHz NMR
spectroneter. The nasses were determ ned by HPLC

‘ n Agilent Series 1100 mass detector. The

Exan'pl es: Exanple 1:
ethyl) 2-nitroaniline 2 m (19 mV) of

7,36(t,1h), 7,53(t,1h), 7,88(d, 1H) 8,35(m,2H)
C1H10FsN20 = 322,26  Mass spectrometry M+1 = 324,0

Example 3-6: 1,3-diethyl-5-fluoro-quinoxalin-2(1H)-one

CH
4
N. (0]
LK
F CH,
C1oH43FN2O = 220,24  Mass spectrometry M+1 = 2211

Example 3-7: 1-ethyl-7-methyl-3-propyl-quinoxalin-2(1H)-one

rCH
H,C N.__O
\(D: I/\
N CH,

C14H1gNoO = 230,31 Mass spectrometry M+1 =231,0

Example 3-8: 1-ethyl-3-butyl-quinoxalin-2(1H)-one
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The organic | ayer was washed with water and dried over
anhydrous sodi um sul fate. The sol vent was renoved

warp@enosesecuum to give 3,65 g of L/-(2,2- PCT/EP2009/000209

di fl uoroethyl)-2-nitroaniline as an orange solid.
Yield: 95% NWR 1H (300 M—%zl DVMSO-d6) d (ppm:
3,96(m2H), 6,30(tt,1 H 82(t,1 H, 7,29(d, 1H),
7,62(UH) 8,13(d,1H), 8,27(t,1 H) The fol |l ow ng
conmpoupds, wer e obt ai ned usi ng .the sane procedure as in
Exan'pl'?gl Exanple 1-2: /V-ethyl-2-nitroaniline C8H

0 = %6 18 Mass spectronetry Mrl = 167, 1Exanpl e

1 / HPYl -2-nitroaniline COH ON2Q2 = 178,19
Mass s’bectromatry M+l = 179, 0 Exanple 1.4:

/' V-butyl-2-nitroaniline CH NVR 1H (300 MHz / DWMSO d6)
d (ppm: 0,94(t,3H), 1,41(m2H), 1,63(m2H), 3,35
(Gra2tpN2@ 6230,31 Wassspsitomely KSEER31H)
8,06(d,1H), 8,13(m1 H) Exanple 1.5:

/V-ethyl 4,5-difluoro-2-nitroaniline HNVR 1H (300 MHz

%@mléi 3(9>pﬂbth)rl éﬁ(dm&H}o FBLAuBrephen()qditidxhlin-2(1H)-one

L/ et hyl - 5- net hyI 2 nltroanl i neCOHL2N2O2 = 180, 20
Mass spe@nrorretry M1 = 181 ,1

oy

NMR 'H (300 MHz / CDCl3) & (ppm): 1,34(t,3H), 4,23(q,2H), 7,08(m,3H),
7,66(t,1H), 8,34(m,2H)
m.p.: 116-118°C

Example 3-10: 1-ethyl-6,7-difluoro-3-(4-chiorophenyl)quinoxalin-2(1H)-

one

NMR "H (300 MHz / CDCls) 5 (ppm): 1,34(t,3H,) 4,25(g,2H), 7,04(m,1H),
7,36(d,2H), 7,70(t,1H), 8,27(d,2H)
m.p.: 135-137°C

Example 3-11: 1-cyclopropyl-3-phenylquinoxalin-2(1H)-one
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m p.: 45C Exanple 1.7:
L/-ethyl-3-fluoro-2-nitroaniline NVR 1H (300 WVHz /

worBoaeys d (ppm) : 1, 19(t, 3H), 3,29(q, 2H), 6, BEG/EPL09/000209

H, 6,78(d,1 H, 7,19(m1H), 7,43(m1 H Exanple 2:
L/-(2,2-di fl uoroet hyl)benzgge-l ,2-diamne To a
solution of 3,6 g (18 nM)
L/-(2,2-difluoroethyl)-2-nitroaniline in 25 m of

met hagol , were added 470 ng of palladi umon carbon at

- 5%_ The geaction mixture was stirred for 3 h at room

tr ure under hydrogen atnosphere, at room
pres d roomtenperature. The catal yst was
filtrate n Celite and the filtrate was evapor at ed

under vacuumto give 3 g of L/-(2,2-difluoro
et hyl ) benzene-1 ,2-diamne as an oil. Yield: 97,5% NVR

LI 1 BYERIE) o8y PRI BAE L imfr

f 9l170mi 19), qomwmswmm m)t F m(dmzl NO2UEH)S 812K m, 2H)
procedure as i n Exanple 2.

Lm.pt APREEY Ene- 1, 2- di am ne H C8H| ON2 = 136, 19 Mass
spectronmetry Ml = 137,2 Exanple 2-3 :

L/ - cycl opropyl benzene- 1, 2-di am ne NVR 1H (300 MHz /

Digkehifle 3412 ppathyR3Fdtan-25)1-quinoXalim2fi H)-one

Co
S

C14H12NoO5 = 240,26 Mass spectrometry M+1 = 241 1

Example 3-13: 1-ethyl-5-fluoro-3-(4-fluorophenyl)quinoxalin-2(1H)-one

I
L

NMR *H (300 MHz / DMS0-d6) & (ppm) : 1,28(t,3H), 4,31(q,2H), 7,25(t,1H),

7,33(t,2H), 7,48(d,1H), 7,65(m,1H), 8,38(m,2H)

Example 3-14 1-cyclopropyl-3-(4-fluorophenyl)quinoxalin-2(1H)-one
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2,21(m1 H), 4,33(s,2H), 4,88(s,1H), 6,39(m 3H),
6,68(d,1 H Exanple 2-4: L/-butvlbenzene-1

WO 2¢0ditegrssieNVR 1H (300 MHz / DMSO-d6) d (ppnm) PCT/EP2009/000209

0,94(t,3H), 1,44(m2H), 1, 60(m2H), 3,02 (m2H), 4,31

(m21 H 4,49(s, 2H), 6, 43( 6, 53(m 2H Exanpl e 2-5:

L/ - et hyl - 4 5-di fl uorobenze 1 , 2-di am ne NVR 1H (300

MHz / CDCh) d (ppm : 1,22(t, 3H) 2,98(q, 2H),

3, 13( H 6,37(m1H, 6,49(m1 H, 7,19(s,1 H)

Exanpl ¢ 2-6: L”-ethyl ~-net hyl benzene-i |, 2-di ami ne C9Hi
~s-16880022 Mass spectronetry Mkl = 15 1,1 Exanple

-3-fluorobenzene-1 , 2-di am ne H NVR 1H

(300" W DMSO-d6) d (ppm) : 1,22(t,3H), 3,07(m 2H),

4, 45(s, 2HY__A4 ?:Z(ml H, 6,28(1 H), 6,50(m 2H) Met hod A

1- (2, 2-di f1 uor oet hyl ) - 3- phenyl - qui noxal i n-2(1H) -one To
a solution of 400 ng (2,32 nV) of
LC+AR:RNgD H 280,86t Hyhsbepeatromédtry 2M+f ar@81e1in 7 ml  of

nmet han re added 349 ng (2,32 mV) of 2-Oxo-2-
dﬁ‘éhylgéégﬁcgaci d. The mixture was refluxed for 3 h

and the solvent was then renoved under vacuum The
resi due was further purified by silica gel columm
cExample) §r HHl buty Indr (4ictihoropdresiyiminoxaliott Hirores
eluant, to give 231 ,8 ng of

1- (2, 2-di fl uoroet hyl ) - 3- phenyl - qui noxal i n- 2(1H) - one as
a pale

o,

C18H47CIN2O = 312,80 Mass spectrometry M+1 =313,0
m.p.: 99-102°C

Example 3-16: 1-butyl-3-phenyl-quinoxalin-2(1H)-one

N O
L
CigH1gN2O = 278,35 Mass spectrometry M+1 =279,0
m.p.: 40-43-°C

Example 3-17: 3-(4-chlorobenzyi)-1-ethyl-quinoxalin-2(1H)-one
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solid. Yield: 35% NVR 1H (300 MHz / DVBO-d6) d (ppm
- 4,87(td, 2H), 6,44(tt,1 H, 7,46(m1 H 7,55(m 3H),

WO 288009238 H), 7, 76(d, 1 H), 7,92(d,1 H), 8, 25( nPCHEP2009/000209

m p.: 85-88 0C C 6H 2F2N20 = 286, 28 Mass spectronetry
Ml = 287,1 Exanple 3-2: 34&4-chl orophenyl)-1

-(2, 2-di fl uoroet hyl) qui noxg in-2(1 H- one To a
solution of 400 my (2,32 MV of

L/-(2,2-¢ fluoroethyl)benzene-1 ,2- diamine in 7 m of
met hanol were added 428 ng (2,32 nmV) of

4- ohhor~agsOxosbenfdneaceti c acid. The mixture was
=w ed for @ A solid was filtered, washed and
drize# e vasutim t o gi ve 236 ng of 3-(4-

chl orophenyl ) -1-(2, 2-di fl uoroet hyl) qui noxalin-2(1
H)-one Yield: 32% NWMR 1H (300 Mz / DMSO-d6) d (ppm

: 4,85 : 6,43(tt, 1 7,46(t, © o (d, 2H),
Crfteo0 Jaohrd Mpse sobafamehy. Mtha bty iy
133-136C The foll owi ng conpounds were obtai ned using
the same or a simlar procedure as in Exanple 3 or 3-2
EExaphpleB3-38; 3-(4-chlorophenyl)-1 -(2,2,2-trifluoroethyl)quinoxalin-
3-..(4-chl orophenyl)-1-cycl opropyl - qui noxal i n-2( 1H) - one

NeR 900 Mz / DVBO d6) d (ppn) : 0, 91(m 3H),
1,35(m2H), 3,09(m1H), 7,41(t,1 H), 7,57(d, 2H),

7,67(t, 1FH), 7,87(m2H), 8,27(d, 2H)

o5

C16H10CIF3N2O = 338,72 Mass spectrometry M+1 =339,0

Example 3-19: 3-phenyl-1-(2,2,2-trifluoroethyl)quinoxalin-2(1H)-one

CF,
r

CLL

C16H11F3N2O = 304,27 Mass spectrometry M+1 = 305,1

Example 3-20: 1-(2,2,2-trifluoroethyl)-3-(4-
trifluoromethylphenyl)quinoxalin-2(1H)-one
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m p.: 102-105 C Exanpl e 3-4:
1- butyl -3-(4-fl uorophenyl)qui noxalin-2(1W-one NMR 1H

W@ 309/10228 /| DVSO-d6) d (ppm) : 0, 96(t, 3H), 1, 4BCTER)9/000209

1,68(m2H), 4,31(t,2H), 7, 34(m 3H) 7,66(m 2H),

7,92(d, 1H), 8,39(t, 2H Exan‘g!5

3-(4-fluorophenyl)-1-(2,2 trlfluoroethyl)qU|noxaI|n-

2(1tf)- one NMR 1H (300 MHz / DMSO-d6) d (ppm :

4,94(qgceH), 7,10(t,2H), 7,29(d,1 H), 7,36(t,1 h),

7,53(k, 1o h), 7,88(d, 1 H, 8,35(m2H) Cl6HIOF4N20O =

3 6 Ss spectronetry Mtl = 324,0 Exanpl e 3-6:

1, NE -5-fl uoro-qul noxalin-2(1A/)-one G 2HL3FN20O

= 220, 24 S spectrometry M+l = 221 ,1 Exanple 3-7:

1- et hyl - 7- net Ayl - 3- propyl - qui noxal i n-2( 1 H) -one

Cl4H18N20 = 230,31 Mass spectrometry Mtl = 231 ,0
Exanmpl e 3-8: 1-ethyl -3-butyl-quinoxalin-2(1W-oneCi 4Hi

8020 wF 4D F13Wa2é dress sremtampety 1 M+123 87310 Exanpl e

3-9 :

1-ethyl -6, 7-difluoro-3-(4-fluorophenyl)qui noxalin-2(1W

) EXBmPW3-241 { IcNHfb 1ethyl-8-ethpPYuirio Xl -2t -one

47?(% nge 2 66%'U H) pp~g4(m 2H) mﬂgy)

116-1 180C Exan'pl e 3 10 :

1-et hylﬁ;& 7-di fl uoro-3-(4-chl orophenyl ) qui noxal i n-2(1

L

C14H16N2O = 228,29 Mass spectrometry M+1 = 229,0

Example 3-22: 1-ethyl-3-isopropyl-7-methyl-quinoxalin-2(1H)-one

C14H1sN20 = 230,31 Mass spectrometry M+1 =231,0

Example 3-23: 1-ethyl-5-fluoro-3-isobutyl-quinoxalin-2(1H)-one

C14H17FN2O = 248,30 Mass spectrometry M+1 = 249,1
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NVR 1H (300 MHz / CDCh) d (ppm) : 1,34(t,3H,)
4,25(q,2H), 7,04(m1 H), 7,36(d,2H), 7,70(U H

wW@2@9(1a22+H) m p.: 135-137 0C Exanple 3-11 : PCT/EP2009/000209

1- cycl opr opyl - 3- phenyl qui noxal in-2(1W-oneNVR 1H (300
Mz / DVMBO-d6) d (ppm : %7(m2|—|) 1,40(m 2H),
3,17(1Ti 1 Hy, 7,45(t f1|—|)3 7,57(m 3H), 7, 70(UH)
7,92(t,2H), 8,24(m2H) mp.: 102-105 OC Exanple 3-12:
1-et hyl -3-furan-2-yl -qui noxal i n- 2(1 H)y-one G 4H12N2C2
= 240,26 Mass spectronetry Mrl = 241 , 1 Exanple 3-13:
1Example 3-24:Bddiethyl-6, 7 idifluphequingualins2{i Hj-one1\ - on
e NV\R 1H (300 MHz / DMSO-d6) d (ppm : 1,28(t,3H),
4,31 (q,2H), 7,25(t,1 H), 7,33(t,2H), 7,48(C | H),
7,65(m 1 , 8,38(m2H) Exanple 3-14

1 cycl op opyl - 3- (4-f | uor ophenyl ) qui noxal i n-2( 1H) - oneCl
3PN, 80, 30 Mass spectronetry Ml = 281 ,1 mp.:

179 OC Exanpl e 3-15:

1FDbut - chl or ophenyl ) qui noxal i n-2( 1H) - one

018H17CI N20 = 3 12,80 Mass spectronetry M+l = 313,0

m p.: 99-1020C Exanpl e 3-16:

1cgzw4 YEABOBEE 23U MY idktrdfridtly o0R-1GI BBBSA20 =
3117 1sisé°s pectrometry I\/H = 9,0 mp.: 40-43-0C

m.p.

Example 3-25: 1-(2,2-difluoroethyl)-3-ethylquinoxalin-2(1H)-one

F

(
LT

C1oH12F2N20 = 238,23 Mass spectrometry M+1 = 239,1

Example 3-26: 1,3-diethyl-5-fluoroquinoxalin-2(1H)-one

C12H13FN2O = 220,24 Mass spectrometry M+1 =221 1

Example 3-27: 1,3-diethyl-7-methylquinoxalin-2(1H)-one
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Exanpl e 3-17:
3-(4-chl orobenzvl) - 1-et hyl - qui noxal in-2(1/-fl -oneC

WO RH09B@2BRO = 298, 77 Mass spectronetry Mrl = 2BO1/EP2009/000209

Exanpl e 3-18: 3-(4-chlorophenyl)-1

-(2,2,2-trifluoroethyl )quig xalin- 2(1H)-one G

6H oCl F3N2O = 338, 72 Mass %ect rometry Mkl = 339, 0

Exanpl e 3-19:

3- phenyl - L-¢&, 2, 2-tri-ftuoroet hyl ) qui noxal i n-2(1W - one

Cl6HnF 3N20O = 304, 27 Mass spectronmetry Ml = 305,1

E&npt ey 3N2e:0 1- (2, 2, 2-tri fl uor oet hyl ) - 3- (4-

tri Nrr;;ifylcghenyl ) qui noxal i n-2( 1H) - oneC 7HLOF6N20O

= 372, ss“spectronetry Mrl = 373, 0 Exanpl e 3-21:

1-cycl opropyl met hyl - 3- et hyl - qui noxal i n-2( 1W - one

Cl14H16N20O = 228, 29 Mass spectronetry M+l = 229,0
24 —

Eégaﬁ%/’lqzéé i%oGp’?gpyhlﬂ?S?S- ?%?ﬂ&?“?%tlﬂ‘( n'é"{a1| [ r12-15(11|—|) -one

Cl4H18N20O = 230, 31 Mass spectronetry M+l = 231 ,0

anpl SVACH . .

ELamiple 348", 1:3hyl-B BATosP-RaPHSInPRALDRY Hypoe

Cl4H17FN2O = 248, 30 Mass spectronetry Ml =

249, 1Exanpl e 3-24: 1.3-diethvl-6.7-difl uoro-

aui noxfaF"l'sn- 2MA/)-one G 2H12F2N20O = 238, 23 Mass

spegt ry Ml = 239,1 mp.: 117-1 19C Exanple 3-25

: 2, % di f | uor oet hyl ) - 3- et hyl qui noxal i n-2( 1W - one
¢n, 238, 23 Mass spectronetry Mrl = 239,1

Exanpl e 3-26

1, 3-di et hyl -5-fl uoroqui noxal i n-2( 1W - one
C13H15FN;O = 234,27 Mass spectrometry  M+1 = 2351

Example 3-29: 1-butyl-3-ethylquinoxalin-2(1H)-one

(\/CHa
N 0]

L

C14H4gN20 = 230,31 Mass spectrometry M+1 = 2311

m.p: 48-51°C

Example 3-30: 3-butyl-1-ethylquinoxalin-2(1H)-one

C14H4gN20O = 230,31 Mass spectrometry M+1 = 231,1

Example 3-31: 1-ethyl-3-isobutyl-7-methylquinoxalin-2(1H)-one
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G 2H13FN20O = 220,24 Mass spectronmetry Myl = 221 |1
Exanpl e 3-27 : 1, 3-diethyl-7-nmethyl qui noxalin-2(1

wolReoone2ss 3HL6N20O = 216, 28 Mass spectronetry MAT/EPR09/000209

17,1 Exanple 3-28 :

1-et hyl -5-fl uoro- 3- propyl qg'énoxal in-2(1W-one G

3HL5FN20O = 234, 27 Mass spectronetry Mrl = 235,1

Exanpl e 3-29 : 1-butyl -3-ethyl qui noxal i n-2(1H)-one CuH

18N20 = 23064,31 Mass spectronetry M+l = 231 ,1 m p:

48-51 0OC Exanple 3-30 : 3-butyl-1 -ethyl quinoxalin-2(1
|—|5':LC C %Nago = 230,31 Mass spectronetry M+l = 231
, 1 e l3- ;

1 et hyI i sobu‘f*&?l - 7-met hyl qui noxal i n-2(1 H)-oneCi

%‘ @%ycégﬁr%gp;@-é%? §p§g@ﬁ5rﬂeﬁ%§gﬁﬁ[ ﬂsoﬁeEXQ?gPl °

6N20 = 228,29 Mass spectronetry Mrl = 229, 1 m p:
72-75C Exanpl e 3-33 : . .

1 Exgrlehis) 13c>é€’lmraevhmppwcwmalan-é(é{ﬂme 4N20
= 214 Mass spectronetry Mtl = 215, 1 mp: 77-80 0OC
Exarrpl 3-34 :

N bl uor oet hyl ) - 3- (4-f | uorophenyl ) qui noxal i n-2(1
H) 6H| 1F3N20O = 304, 27 Mass spectronmetry Mtl =

4-1 54CExanpl e 3-35:
3 (4 chl or ophenyl )-1-ethyl -5-fl uoroqui noxal i n-2(1W-on

© C1aHieN,0 = 228,29 Mass spectrometry M+1 = 229,1
m.p: 72-75°C

Example 3-33: 1-cyclopropyl-3-ethylquinoxalin-2(1H)-one
)@
o

Cq3H1aN2O = 214,26  Mass spectrometry M+1 =215,1
m.p: 77-80°C

Example 3-34: 1-(2,2-diﬂuoroethyl)—3-(4-ﬂuorophenyl)quinoxalin-Z(1H)-one

CqgH11F3N2O = 304,27 Mass spectrometry M+1 = 305,1
m.p: 151-154°C
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NVR 1H (300 Mz / DVSO-d6) d (ppm) : 1,29(t,3H),
4,35(s,2H), 7,29(t,1H), 7,48(d,1 H), 7,61(s,1 H),

wQ2@9(09238 H), 8, 33(d, 2H) Method B Exanpl e 4: 1P€r/Bp1009/000209

, 4- di hydr oqui noxal i ne-2, 3-dione To 12 g (88.1 mmwol ) of
N- et hyl benzene-1 | 2-di am ni in 150 m of nethanol were
added dropwise 8.1 g (92.5 91\/9 of oxalyl chloride. The
exotherm c m xture reached 55C and solidified. The
”E)’(EH{ e"@QSh%aE@QhﬁiromQﬂ)f-%t -5-Thdr8gu SxA/M-201 H)-one
tered and washed with isopropanol to
glve 1-ethyl - 1 , 4- di hydr oqui noxal i ne-2, 3-di one as a
solid (ZH 29) . Yield: 43% CLOHLON2QR = 190, 20 Mass
spectr{/matry M1 = 189,1 Exanple 5:
3o Qethyl -qtiinoxaHn-2(1H)-oneTo 2 g (10.5 M\
1 , 4-di hydroqui noxal i ne-2, 3-dione in 20 ni
of Jdi chl o hane were added dropwise 3.16 g ( 11.0
mF of POBr&>cThe reaction mixture was refl uxed under
stirring for 2h and then treated with ice cold and an

aqueous gt PGB 109! 5203 Hb) 8oor}® 1l 4HS, £95(s.2H),

di chl or grpi(haAR,7 dsadedHQweﬁuanmﬂﬂmnsoHl) L8B3 (d,2HY e
and concentrated to give 1,4 g of

3-brono-1-ethyl -qui noxalin- 2(1H)-one as a yell ow
Spld pel d: 53% C OHI9Br N2O = 253, 1 Mass
sggéﬂ?g\n%try M1l = 252,9 Exanple 6:

3Ekanuiect: opathyii1),4-dihgdhyduigoxatinet2,8-dipheH) - one

rc:H3
" H 0 N o
Ne_CHy
+ ¢ —
NH, cl N“ o

To 12 g (88.1 mmol) of N-ethylbenzene-1,2-diamine in 150 mi of methanol
were added dropwise 8.1 g (92.5 mM) of oxalyl chloride. The exothermic
mixture reached 55°C and solidified. The mixture was heated at 130°C for
2h. The purple solid formed was filtered and washed with isopropanol to give
1-ethyl-1,4-dihydroquinoxaline-2,3-dione as a solid (7.2g). Yield: 43%.

C10H1oN202 = 190,20  Mass spectrometry M-1 =189,1

Example 5: 3-bromo-1-ethyl-quinoxalin-2(1H)-one

NrCH; '\,l/ CH3O
Qﬁio CENIBr
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To 200 mg (0.79 mM) of 3-brono-1-ethyl-quinoxalin-2(1
/[-1)-one and 27.7 nyg (0.04 mV) of

whe@ptioe2shenyl phosphi ne) pal | adi um (11) chl ori deCT/EPZ009000209

of di net hyl formam de were added under nitrogen 185, 3
ng ( 1,185 mV) of 4- chl orzﬁ)henyl boronic acid and O, 8
m ( 1,6 M) of a 2M sodi ufr car bonat e aqueous

solution. The reaction nmixture was heated to 900C and

St br I

ST A ST o S S SRAE LTRSS fond 26 mio
adiehlateecth@he vmrgaaddedodmmwnsmg 16ep &t h0adM) df IR€2BrVvEhe
BREOR e A8 TR RINGR0 AU foT b 251 eBiliRateg with ice
‘{%628 raf\gn'dg?%}‘\ 260851 80GiunBAbR natd 818N aThE migivfd WadltiiPed
%ng@iilm@mﬁth)ramm imth- ctimlnmmeﬁhaeeZ(ide{} oyeraniydrous
Socldlg@(%ﬂl%tﬁ an %é@(sgwggfe% g? m_%gl%f%(} d62§ %hylpgtﬂmoxahn

@H)Q)r?e"&s ayel8isdiid-)Vield; 5’3%d 2H) G 6H 3CI N20 =
284,74 Mass spectronetry Ml = 285,0 mp.: 138-1400C

Thi's conmpound was aI SO prepared usi ng met hod A The

petf‘&_gglﬂlqé asﬂgﬁq mre@%ﬁ‘ﬁ?ﬁﬁ’d 'gﬂzngZéfs same

3- (2-chl orophenyl)-1 -ethyl -qui noxalin-2(1 H) one Ci

6H13CI N2O = 284, 74 Mass spectronmetry Mel = 285,1
Example 6: 3- (4-chlorophenyl) 1-ethyl-qumoxalln-2(1H) one

CH, CH,
[ oH g
N._.0O _B N.__.0
HO
. + =
N Br (& N
Ci

To 200 mg (0.79 mM) of 3-bromo-1-ethyl-quinoxalin-2(1H)-one and 27.7 mg
(0.04 mM) of bis(triphenylphosphine)palladium (I1) chioride in 1 mi of
dimethylformamide were added under nitrogen 185,3 mg (1,185 mM) of 4-
chlorophenylboronic acid and 0,8 ml (1,6 mM) of a 2M sodium carbonate
aqueous solution. The reaction mixture was heated to 90°C and stirred for 30
min under nitrogen atmosphere. Water was added and the mixture was
extracted with ethyl acetate. The organic phase was separated, dried over
anhydrous sodium sulfate, and concentrated. The compound was purified
through a silica plug eluting with dichloromethane, which afforded after
evaporation 132 mg of 3-(4-chlorophenyl)-1-ethyl-quinoxaline-2(1H)-one as a
solid. Yield: 59%.

NMR 'H (300 MHz / DMSO-d6) 5 (ppm) : 1,35(t,3H), 4,42(q,2H), 7,49(m,TH),
7,62(d,2H), 7,73(d,2H), 7,99(d,1H), 8,37(d,2H)
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Exanpl e 6-3:
1-ethyl -3-(4-fluorophenyl)qui noxalin-2(1//)-one C 6Hi

WQRN2MR259268, 29 Mass spectronetry Ml = 269, 1 PCPEP2009/000209

110-1 150C Exanpl e 6-4:

1- et hyl - 3- (4- et hyl phenyl ) qui noxal in-2(1 H)-oneCl7Hi

6N20 = 264, 32 Mass spectroffetry M+l = 265,1 Exanple

6 5: 1-ethyl-3-(4-fluoro-2-nethyl phenyl)qui noxalin-2(1
SCNL,O HIEAZD = 19885 ShebliomeryeqI+ PudggoM1 =

28é 1 Exa

1nbwh988 rIEﬁcchloro 2- met hyl phenyl ) qui noxal i n- 2( 1H) - on

e G 7HL5CI N2O = 298, 77 Mass spectronetry M+l = 299,1

Exanpl e 6-7:
1T Rishsdmgodrtt Wak 18t prspirb lualrRilettid poxal i n-2(1f 1) -o

ne Cl17H13F3N20O = 318, 23 Mass spectronetry Mtrl = 319,1
Exanpl e 6-8:

“1fe Blonino SRBTAIHRR Y i g e RANA o fpcdte od n

3EQamplxanpl e 6-9: 3-(2, 4-di net hoxy- pyrlmd|n 5-yl)-1
-ethyl -qui noxalin-2(1 H- one G 6HLI6NAC3 = 312, 33
Mass spectronmetry Ml = 313, 0 Exanpl e 6-10:

o s S e B L e v e VT

6-11: 1-ethyl-3-furan-3- yI qui noxal i n-2( 1W - oneO 4Hi
2N2Q2 =,240, 26 Mass spectronetry Myl = 241 ,1 Exanple
6-12: 3- (3, 4-di met hoxyphenyl )-1 -ethyl -qui noxal i n-2(1

W%Hi 8N2C3 = 310,35 Mass spectronmetry Ml = 3
1 P
N

C16H13CIN2O = 284,74 Mass spectrometry M+1 = 285,1

Example 6-3: 1-ethyl-3-(4-fluorophenyl)quinoxalin-2(1H)-one

CH
[
N (0]
- I@L
N
F
C16H13FN2O = 268,29 Mass spectrometry M+1 = 269,1

m.p.: 110-115°C

Example 6-4: 1-ethyl-3-(4-methylphenyl)quinoxalin-2(1H)-one
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Exanpl e 6-13 :
4- (4- et hyl - 3- oxo- 3, 4-di hydr o- qui noxal i n-2-yl ) -benzoi c

W@eiod/1@25 HLAN2O3 = 294, 3 Mass spectronetry MHICEHERS59/100209

Exanpl e 6-14 :

1l-ethyl-3-(21-nethyl -1H pyrfzol 4-yl)qui noxalin-2(1H)-o0
ne Cl4H A4NAO= 254, 29 Mass %pectromstry M+l = 255,1
Exanpl e 6-15: 3-(3-chl orophenyl)-1

€ NSO ERgpBpn- 2 L) W1I\42Q652ﬁ4 74 Mass
spjgg%{% ozcr%try Mtipi = gﬂaﬁé%s Exan'pn?gH}G-

1-ethvl -3-pvridin-3-vl-qui noxal i n- 2(1ff|-one

%ﬁ% sthyi-3-\ R itiorB LM TN i qaindXalihi-2(1H)-one

3-(2,5-di fluorophenyl)-1-ethyl - qui noxal i n-2(1/Y)-one
G 6H 2F2N20= 286, 28 Mass spectronetry M+l = 287,1
Exanpl e 6-18:
1- et hyl g3- (1Hi ndol - 6-yl ) qui noxal i n-2(1W-one C 8Hi
5N30 F 289, 33 Mass spectrometry M+l = 290, 1Exanpl e
689N Byl - 3- (1H-i ndol - 5-yl) qui noxal i n- 2(1H) - one
L5MRO £ *289, 33 Mass spectronmetry M+l = 290, 1
ExanpNe 1- et hyl - 3- (4- met hyl benzyl ) qui noxal i n-2(1
H) - one Ci N20O = 278,35 Mass spectronetry Ml =
279, 1 Exanple 6-21 :
1- et hyl - 3- (4- nor phol i n- 4-yl phenyl ) qui noxal i n-2( 1H) - one

%B%Q%Q%?i,w%g sty 28R 46(m 3H

7,68(d,2H) 7,90(d,1 H) 824(d 2H) Exanpl e 6-22:
3- (2, 3-di hydro- benzodi oxi n 1- ethquU|noxaI|n
Emmaj_ﬁnéd-em mhbr@e%msthvieéeawqumm liny2(4H)-one

= 309,1

[/CH
N (o}
seed
~
N
Cl

C17H15CIN,O = 298,77  Mass spectrometry M+1 = 299,1

Example 6-7: 1-ethyl-3-(4-trifluoromethylphenyl)quinoxalin-2(1H)-one

C17H13F3No0O = 318,29 Mass spectrometry M+1 = 319,11

Example 6-8: 1-ethyl-3-(4-methanesulfonyl-phenyl)quinoxalin-2(1H)-one
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Exanpl e 6-23:
3-(1, 3- benzodi oxol -5-yl)-1-et hyl qui noxal i n-2(1H) - one

W@R2008i109282 8 = 294, 30 Mass spectrometry M-l = POBER2009/000209

Exanpl e 6-24: 1-ethyl-3-benzyl qui noxalin-2(1 H)-one
NVR 1H (300 MHz / DMSO- d6) Aj (ppm : 1,23(t, 3H),
4,18(s,2H), 4,27(q, 2H), 7,41 5-7,40(m 6H), 7,60(d, 2H),
7,80(d,1 H Exanple 7:

1- et hyl= 3- et hyl - qui noxal in-2(1W-one 5,4 g (39,6 mV)
of N ét hyl benzene-1 ,2-diamne and 2,76 m (39,6 n\)
0 OoKopropanoic acid in 200 m of nethanol were

r . 8h. The solvent was renmpved under vacuum
The resid was further purified by silica gel colum
chr omat ograph§:.Csi ng di chl or onet hane, foll owed by

di.chl or anet hane/ di meM%l ket one (95/ 3{4 is_ ﬁ&g nt to
BN 5328.3 hyMass specHoMedyi MxAIT Ae2(1H) - one
as a yellow solid. Yield: 56,7% NVR 1H (300 MHz /
DMSO-d6) d (ppm) : 1,24(t,3H), 2,45(s,3H), 4,25(q, 2H),
Exaile 6-3:)3-(2,89imetHpxy-hyiraitin-5Hy!)Ek-etipyleq@inoxalin-2(1H)-
3-(bromonethyl )-1 -ethyl-quinoxalin-2(1 W-one 4,2 g
(223 mV) of 1-ethyl-3-nethyl-quinoxalin-2(1 H)-one,
3,97 g (22,3 mM of N bronosuccinimde and 53,3 ng of
benzoyl peroxide in 220 m of carbon tetrachl oride were
refluxed for 4h. The reaction m xture was filtered and
vent was renoved under vacuum The residue was

the. s
fer purified by silica gel colum chromatography,
u oNdi r omet hane/ cycl ohexane

MeO” "N~ ~OMe

Py

C1gH16NsO3 = 312,33 Mass spectrometry M+1 =313,0

Example 6-10: 1-ethyl-3-(4-ethylphenyl)quinoxalin-2(1H)-one

C1gH1gN20O = 278,35 Mass spectrometry M+1 = 279,1

Example 6-11: 1-ethyl-3-furan-3-yl-quinoxalin-2(1H)-one
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(70/30) as eluant to give a solid, which was taken up
in nmethylterbutyl oxide. After filtration, 2,4 g of

w@2¢obnaarssret hyl ) - 1- et hyl - qui noxal i n-2( 1 H) - oneP@EER2009/000209

obtained as a tan solid. Yield: 40,3% NWR 1H (300 MHz
/ DVBO-d6) d (ppm : 1,26(7& 3H), 4,29(q, 2H),
4,67(s,2H), 7,42(m1 H), ,%7(m2|—|), 7,85(d, 1 H)
Exanpl e 9:

535 £l t mdsshgiacohiutal net-hyd 2agiinoxal i n-2(1
Il-bc-?ﬂ—g%ﬂéz 1%2,2(74@%?( 1,3 MV of 4earret hyl t hi ophenol were
added to 480,6 m ( 1,3 mVM of sodiumethylate at 21%

p_ethanal ., The.r [ ' L

ExBinbte $2127 a3 AimeRo Rty 1 AanTL kg ® 2t one
under vacuum 350 ng ( 1 ,3 nmV) of

3- (brononet hyl ) - 1- et hyl - qui noxal in-2(1 H-one in 3 m

of acet[ffnitri |l e were then added and the reaction

m xt wne w|s mai ntai ned under stirring for 2Ch at room
TPk ter was poured and the precipitate was
Shed with water to give 370 ng of

= —

nmet hyl phenyl )éﬁ? o] met hyl } qui noxal i n-2( 1H) - one. Yi el d:
9 1% NWR 1H (300 MHz / DVsO-d6) d (ppm : 1,25(t,3H),
2,26(s,3H), 4,29(m4H), 7,14(171,2H), 7 (m3H, 7,b
ZCmf&wleD\le?,: B3 %a@ SRR :“b‘bﬁﬂo? ﬁ?ﬂhss
spectronmetry Mtl = 3 11,1 Exanple 10:

1-ethyl - 3-{[ (4-met hyl phenyl ) sul f onyl ] met hyl } qui noxal i n ]
- Exbiple ©3¢3: 4-(4-ethyl-3-0x0-3,4-dihydro-quinoxalin-2-yl)-benzoic acid

‘.
S

C17H14N20O3 = 294,3 Mass spectrometry M+1 =295,1

Example 6-14: 1-ethyl-3-(1-methyl-1H-pyrazol-4-yl)quinoxalin-2(1H)-one

C14H14N4O= 254,29 Mass spectrometry M+1 = 255,1

Example 6-15: 3-(3-chlorophenyl)-1-ethyl-quinoxalin-2(1H)-one
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To 280 nmg (0,90 MM of
1-ethyl - 3 {[ (4- et hyl phenyl ) t hi o] met hyl } qui noxal i n-

wQegdobierse and 75,8 ng (0,901 in a m xture OPCBEPR$009600209

THF/ wat er (50/50) were added portion wise 1,1 g ( 1,8
mV) of oxone. The reaction m xture was mai ntai ned
under stirring for 30 mn 4d water was added. A
precipitate was filtrated and washed t horoughly with
water, 40 give, after drying, 154 ng of 1-
et hyl 3 {)[ (4- met hyl phenyl ) sul fonyl ] met hyl } qui noxal i n- 2
( - as a solid. Yield: 50% Mass spectrometry

e follow ng conpounds were obtai ned
usi ng “h me procedure as in Exanple 10. Exanple
10-2 : 3-{{(4-chl orophenyl)sul fonyl]nmethyl}-1
-met hyl qui noxalin- 2(1 H)-oneNVR 1H (300 WVHz /
DMSO-d6) d (ppm : 3,62(s,3H), 4,98(s,2H), 7,43(t,1
HE 14H7 :GIN. D628 473 H) Mass &petiron(atiyc | M2H= 285,0
7,83-7,86(dd, 2H) C16H13CI N2O3S = 348, 80 Mass
spectronetry Mtl = 349, 1 Exanple 10-3:

L I
e GG e gt
M+l = 359,0 Exanple 10-4:

1- et hyl - 3-[ (phenyl sul fonyl ) nmet hyl ] qui noxal i n-2(1
H) - ondg CL6H14N2O8S = Mass spectronetry M+l = 315,1

N.__O
| p
N

C15H13N30= 251,29 Mass spectrometry M+1 =252,1

Example 6-17: 3-(2,5-difluorophenyl)-1-ethyl-quinoxalin-2(1H)-one

o
sod

C1gH12F2N,0O= 286,28 Mass spectrometry M+1 = 287,1

Example 6-18: 1-ethyl-3-(1H-indol-6-yl)quinoxalin-2(1H)-one

C1gH15NsO = 289,33  Mass spectrometry M+1 = 290,1
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Exanpl e 10-5:
1- et hyl - 3-[ (phenyl sul f onyl ) net hyl ] qui noxal i n-2( 1

woReoone2ss 8HL6N2O3S = 328,39 Mass spectromet r yPOA/EP2909/000209

329, 1 Exanpl e 10-6:

3-{[(4-chl orobenzyl ) sul fonyl ] met hyl } - 1- et hyl qui noxal i n

- 2(1H)-one G 8H 7C N2 = 376,86 Mass spectronetry

M+l = 377,0 Exanple 10-7:

3-[ (benzyl sul fonyl ) met hyl ] - 1- et hyl qui noxal i n- 2( 1H) - one

G 8H 8N2O3S = 342,41 Mass spectrometry M-l = 343,1

Example119:shethytrdd1Hngdpldeyquinaxaliae?@H)ane o

eval uatey,conpounds of the present invention for their

superNBr response to glucose and ot her physi ol ogi ca
aparacol ogi cal insulin secretagogues. Cul ture of

conpl &te RPML 1640 cont ai ni ng 1nM sodi um

pyr uvat e, ~\z0mM 2- mer capt oet hanol, 2nmM gl utam ne, 10OnMV
HEPES, 1001 W R _ penicillin, and 100 ng/ni

8, ﬂ?&@{@e'%qm ,MasPBpesrsinethy WM+ +Qdg gl ucose, and
10% (vol /vol ) heat-inactivated fetal calf serum (FCS),
as described by Asfari et al. (Endocrinol ogy 130:

LI LT R i SR Y

days of culture, the nediumwas renoved and cells were
cultureg for 24h with a nedi um change to 5nM gl ucose,
1% FC$. The cells were then washed with Krebs-

N.__O CH,
oLy
N

C1gH1sN2O = 278,35 Mass spectrometry M+1 = 279,1

Example 6-21: 1-ethyl-3-(4-morpholin-4-ylphenyl)quinoxalin-2(1H)-one

NMR 'H (300 MHz / DMSO-d6) 5 (ppm) : 1,30(t,3H) 2,40(s,2H) 3,55(s,4H)
3,67(t,2H) 4,37(q,2H) 7,46(m,3H) 7,68(d,2H) 7,90(d, 1H) 8,24(d,2H)

Example 6-22: 3-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-ethylquinoxalin-
2(1H)-one

(CHS
Sl
N O]
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Ri nger Bi carbonate HEPES buffer (KRBH, 135mM NaCl;
3, 6mM KCl ; 5nM NaHCO3; 0, 5mM NaH2PO4; 0, 5niM MyCl 2;

wa28ewesCl 2 and 10nM HEPES; pH 7,4) 0,1 % BSAPCT/EP2009/000209

cont ai ni ng 2,8nmM gl ucose and preincubated for 30 min
at 37C in the sane buffer.4 he cells were then washed
twi ce and incubated for 1h'rn KRBH 0,1 % BSA

cont ai ni ng 4, 2nmM gl ucose and di fferent concentrations
of1gHeN;@s 3087188 edubes shastibmBtrgoNELNEr3gg,on in the
col l ected supematants was nmeasured with ELI SA using
rat insulin antibody (Insulin Rat Elit PLUS, cat. ref

ExdphiosA): 3l beRe SR LB PRSP
INS-1 cells (glucose at 4,2 mMInsulin secretion in

di abeti gy NOSTZ rat islets. Materials and Methods.
Islets[isolation and treatments. 14 3 weeks

ng gl NOSTZ (PORTHA et al., 1974) male rats
( 5 Ri vers-Domaine des Oncins, |'Arbresle,
France) Wk anest hetised with sodi um pent obar bi t al

( Nenbut al ¢ 45 mg/kg in 5 m/kg adm nistered intra
peritoneal ly) and body tenperature was mai ntained with
L hEhiN1Qop 29R:30 pdiase apectrosetry s Mf1 £8Pt hans wer e

isolated fromthe pancreas of 8 rats by col | agenase P

(Boehri nger, Meylan, France) digestion. Islets were

T R S

rcH3
LD

NMR "H (300 MHz / DMSO-d6) & (ppm) : 1,23(t,3H), 4,18(s,2H), 4,27(q,2H)
7,15-7,40(m,6H), 7,60(d,2H), 7,80(d,1H)

r

Example 7: 1-ethyl-3-methyl-quinoxalin-2(1H)-one

o) 0]

H
N CH
~ 3 0
@ N ﬁ/U\CHa - Hsc/\N)J\I(CH3
NH, OH @/

N

5,4 g (39,6 mM) of N-ethylbenzene-1,2-diamine and 2,76 ml (39,6 mM) of 2-
oxopropanoic acid in 200 ml of methanol were refluxed for 8h. The solvent
was removed under vacuum. The residue was further purified by silica gel
column chromatography, using dichloromethane, followed by
dichloromethane/dimethylketone (95/5) as eluant to give 4,2 g of 1-ethyl-3-
methyl-quinoxalin-2(1H)-one as a yellow solid. Yield: 56,7%.
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m) ; MySO4, 7 H20 (0.81 mM) ; Na2HPO4, 12 H20 (0. 34
mv) ; KH2PO4 (0.44 mM) ; CaCl2, 2 H2O ( 1.26 mM) ;

woHeo®268t. 1 7 mM] foll owed by Ficoll gradi enPCT/EP2009/000209

separation. Islets were then hand-pi cked under

st ereoscopi ¢ m croscope ang, batches of 3 islets were

i ncubated for 90 m nutes at™ 37C with conti nuous

shaki ng under a hum dified condition (95% 2, 5% CQ2)

iMMR HH (300 Kitdshs DMSOsd@ID fbrsn) uth, 24(t BNACR, 45(3,355!) R5(q,2H),

%w&%%%d f7§3&%)32/?8m2al bﬁmmr\(D ( F?gg{ |20n V,

fatty acid free, Boehringer, Mannheim, 10 nM Hepes]
contai ning the required glucose or conpound
dExample 8t Bdbrodomethyd)s1+wthyl-duisoxkald2( HH)EMBE at
2.10- gM stock solutions. They were then diluted at
the refijui ged concentration in Krebs/ tepes buffer
niing 't he required gl ucose-SCorfentration. At the
end ifcubati on, nmedia was col | and insulin
| ev wer e measured usi ng ELI SA I G
Cour t aboeuf, France). GLUCOSE 2.8 GLUCCSE 8 WM
EXAMPLE (M O 10-4 0 10-7 10-6 10-5 10-4 6 10013 94
17 100 126 226 41 3 10
712 5082 3mMsot Eeld- metndaiimomi-2d i 2.9 Dede2.3 mM)
"RORAfBM AL imRle SATBIEHR HbdriidePoRBE IR 220 I & carbon

tetrachloride were refluxed for 4h. The reaction mixture was filtered and the

solvent was removed under vacuum. The residue was further purified by
silica gel column chromatography, using dichloromethane/cyclohexane
(70/30) as eluant to give a solid, which was taken up in methylterbutyloxide.
After filtration, 2,4 g of 3-(bromomethyl)-1-ethyl-quinoxalin-2(1H)-one were
obtained as a tan solid. Yield: 40,3%.

NMR "H (300 MHz / DMSO-d6) & (ppm) : 1,26(t,3H), 4,29(q,2H), 4,67(s,2H),
7,42(m,1H), 7,67(m,2H), 7,85(d,1H)

Example 9: 1-ethyl-3-{[(4-methylphenyl)thioJmethyl}quinoxalin-2(1H)-

one

CH,
0 o /@
N
HSCAN)lY\Br HJC N)kl(\s
N

162,7 mg (1,3 mM) of 4-methylithiophenol were added to 480,6 pl (1,3 mM) of
sodium ethylate at 21% in ethanol. The reaction mixture was stirred for 30
min at room temperature, the solvent was then removed under vacuum. 350

mg (1,3 mM) of 3-(bromomethyl)-1-ethyl-quinoxalin-2(1H)-one in 3 ml of



NOSTZ rat islets. Islets were hand-pi cked and

i ncubated in the presence of increasing concentrations
woRoeoopstinds in the presence of glucose at 2. BCDEPB09/000209

mM At the end of incubation, nedia was collected and

insulin levels were rreasur/g@ usi ng ELI SA net hod.

Results are expressed as % of glucose control (2.8 or

8 M) and represent Means SEM In islets isolated

f acetohlOBié Zvahedhen iacdedt and tﬂh@ reantioountidurshyas tnaiotained under

%tﬂrﬁﬁé éorc%(ﬁ{lg orn %r%l%ggaftgra \évteé\r)]lgq% é(tgl %ﬁl A Pl precipitate
CRAS fifEreRf ér‘ki‘w(a%ﬂeMwnH’\Wb{eﬁ‘ th fgwe BPb ehg baY féihqukm

secretion I n response to | ucose, a stinulatory
gmednérdwermmmnimathy&nummeh@%Usl}ubns ¥iedav 104t t he
ef fect of the conpounds on the insulin secretion is
dependent on the glucose | evel and suggest that a

t MRt PR RSoMIMMZ T tmsocmy%@) SH'(EQ(ﬁSHZCQ 26(s,3H), 4,29(m,4H),
P yCEMC IS ound of the general

hypo
,rm?mazw)l,y mBED. o B2(2H)s 7 fen Bgbn.  al Kyl

RS < IR0 farEsPdcuatet. MFLERRN Ll iy

aI kyl oxyal kyl , R7R8N-al kyl ,
10 Example 10: 1-ethyl-3-{[(4-methylphenyl)sulfonyllmethyl}quinoxalin-
2(1H)-one

N > /U\iN(C?’”\O
15

To 280 mg (0,90 mM) of 1-ethyl-3-{[(4-methylphenyl)thio]lmethyl}quinoxalin-
2(1H)-one and 75,8 mg (0,90mM) in a mixture of 6 ml of THF/water (50/50)
were added portion wise 1,1 g (1,8 mM) of oxone. The reaction mixture was
20 maintained under stirring for 30 min and water was added. A precipitate was
filtrated and washed thoroughly with water, to give, after drying, 154 mg of 1-
ethyl-3-{[(4-methylphenyl)sulfonylimethyl}quinoxalin-2(1H)-one as a solid.
Yield: 50%.
25 C1sH1sN203S = 342,41
Mass spectrometry M+1 = 3431

The following compounds were obtained using the same procedure as in

Example 10.
30

Example 10-2: 3-{[(4-chlorophenyl)sulfonylljmethyl}-1-methy!-

guinoxalin-2(1H)-one
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-J5 al kyl t hi oal kyl ; heterocycl oal kyl and het eroaryl
groups can include one or nore heteroatom sel ected

wo e@ad$259 and S; each of these groups can be PCT/EP2009/000209

optionally substituted by one or nore groups sel ected
fromY or Z;, 0 Ris: alkylg aryl, heteroaryl,

cycl oal kyl , heterocycloalky1, aryl al kyl, aryl oxyal kyl ,
aryl al kyl oxyal kyl, arylthioal kyl, arylsulfinylal kyl,
aryl sul fonyl al kyl, aryl al kyl t hi oal kyl ,

aryl al kyl sul fi nylal kyl, arylal kyl sul fonyl al kyl,

het er garyl al . heteroaryl oxyal kyl ,

hapq&ﬁafyl yal kyl , heteroarylthioal kyl, 5

het ef og Wsell finylal kyl, heteroaryisul fonylal kyl,
her yl al kyl t hi oal kyl ,
hettegoar yl al kyl sul fi nyl al kyl ,

het er oaryl al kyl sul fonyl al kyl, heterocycl oal kyl al kyl ,
het er ocycl oal kyl oxyal kyl ,

DRME %ﬁgb@ﬂﬁ% ) HNSLLAPS fbm) : 3.62(5,3H), 4,98(s,2H), 7.43(t.1H),

het5er DEYEh@H KY| 7247 fAatad 2HRyY ,83-7,86(dd,2H)
het er ocycl oal kyl sul f onyl al kyl , _
hEtatoeiNAQsS R P8I8Q) | 1 aéél%ﬁ,fometfy M+1 = 349,1
het er ocycl oal kyl al kyl sul fi nyl al kyl

het er ocycl oal kyl al kyl sul f onyl al kyl ; heteroaryl or
hExanply d0e3d kethyk3[(d-methoxyphehyiswfenylpmethyl}quinoxalin-
het eroatons selected fromN, O and S; each of these
gPEUPoR&Nn be optionally substituted by one or nore
groups selected fromY or Z;, R2, R3, R4, R5 are

i ndependent |y selegﬁFd from hydrogen, Y or Z

e
i
HSC/\N)l\,(\’/S\\
f Wy O O
C1sH1sN204S = 358,41  Mass spectrometry M+1 =359,0

Example 10-4: 1-methyl-3-[(phenylsulfonyl)methyl]quinoxalin-2(1H)-one

C16H1aN203S = 314,36 Mass spectrometry M+1 = 315,1

Example 10-5; 1-ethyl-3-[(phenylsulfonyl)methyl]quinoxalin-2(1H)-one
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Y is: alkyl, cycloal kyl, heterocycl oal kyl, al koxy,
heteroaryl, aryl, alkylsulfonyl, aryloxy, aryl al koxy,

wa@bdoghenkd i nyl , al kyl thi o; heteroaryl or PCT/EP2009/000209

het er ocycl oal kyl groups can include one or nore

het eroatom sel ected fromN, O and S; each of these
groups can be optionally s@%stituted by one or nore
groups selected fromZ, Z is: hydroxy, thio, hal ogen,

cyano, tori fluor t hoxy, trifluoronethyl, carboxy,
/@ar boxyet hyl e, al kyle, cycl oal kyl,

car boxy jjet hyl
ahs&o’kw)WR&\ do, nitro, guanidino, amdino,
phospbonaoy, @x® al kyl thio, alkylsul fonyl, SF5, tw Y
grouéjan form a net hyl enedi oxy; R7 and R8 are

i nde ently selected from - hydrogen; - |ower

al kyl, cycl oal kg/l; R7 and R8 can al so constitute a
h@taéhd&z)éiﬁ)&k@a g9 ouplasarspsetioaretnhcMide= 888, 7or nore

het eroatons selected fromN O and S; R7 and R8
i ndependently can be optionally substituted by one or

NBEX8mPI& 1016 UK A- 1o AsH &ty Jsulfofiyllmethyl}-1-ethylquinoxalin-
2(1H)-one ‘

0]

Hsc/\N/u\‘/\/’S\\
L, O 0
Cl

C1gH417CIN2O3S = 376,86  Mass spectrometry M+1 = 377,0

Example 10-7: 3-[(benzylsulfonyl)methyl]-1-ethylquinoxalin-2(1H)-one

C1sH18N203S = 342,41  Mass spectrometry M+1 = 343,1

BIOLOGICAL ASSAYS

The INS-1 cells were selected to evaluate compounds of the present
invention for their superior response to glucose and other physiological and

pharmacological insulin secretagogues.

Culture of pancreatic INS-1 cells
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as well as its racemc fornms, tautonmers, enantioners,
di astereoners, epiners and pol ynorphs, and m xtures

wo b@vaaR258 and t he pharmaceutical ly accept abl e BEI/EB2009/000209

t hereof. 2. A conpound according to claim1, wherein Rl
is: alkyl, cycloalkyl, cyc%?alkylalkyl,

het erocycl oal kyl , het erocytt oal kyl al kyl ,

al kyl oxyal kyl , R7R8Nal kyl, al kyl t hi oal kyl ;

RIS 11 @eils ek kylituggdinpsorapleté rddiga, Bam/lldﬁmwmtammg 1mM
heteroaton1se|e§ted fromN O and S; each of th

Ry&HvaE. speMotranerraplnsthanal: dahbglusaing: 1961\ HEPES,
WOUIB%E? feifA %ﬁ@%ﬁg@fmgsﬁgﬂﬁﬁmergl h R%u;?@%n&e;h with

conpou ccording t
chhNbgl;lkn;zbse camd tRYkivolvel heatiztaetivated| fotdl kglf serum (FCS), as

ASET BEY YA RY 1ot - OEHORY 0 1BAE o ToBeS

het eroatom sel ected fromN, O and S; each of these
groups can be optionally substituted by one or nore
dnsulpsse@ktion@gséyom Y or Z, as defined in claim1l. 4.
A conpound according to claim3, wherein Rl is:

met hyl , ethyl, 2,2- difluoroethyl,

ANB-2 Tl Wé#@rpqlﬁb!i)dnd Slturkd |r9¥81v@élﬂ9lﬁl/és After 2 days of culture,
d%d opropyl nethyl ; each of these groups can be

einpedimywes pemoved andgellsngersr cutivired @mr&ﬂdswﬁblaemedwm

R OB 58 TRy R

Pépsrodrboﬁat@IHEPEﬂ bum@t(mmﬂ I5thiyNaCaray/ 6@k KICl, 5mvi
ary t hi oal kyl | sul fonyl al kyl

HCO3; 0,5mM NaHy2P04 0,5mM MgCI2; 1,5mM CaCl2 and 10mM
HEPES; pH 7,4) 0,1% BSA containing 2,8mM glucose and preincubated for
30 min at 37°C in 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)

Exam % of ctri at % of ctri at
ple 10uM of cpd 50uM of cpd
6 325 495

6-3 316 423

6-4 305 391

6-7 221 466

3-2 540 666

6-5 287 325
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aryl oxyal kyl , aryl al kyl oxyal kyl, heteroaryl al kyl,
het er oaryl oxyal kyl , het eroaryl al koxyal kyl ,

whedenaeyg| oal kyl al kyl, heterocycl oal kyl oxyal kp¢T/EP2009/000209

het eroaryl or heterocycl oal kyl groups can include one
or nore heteroatons selectg? fromN, Oand S; each of
t hese groups can be optionally substituted by one or
nore groups selected fromY or Z; 6. A conpound
accordi iIBxdm cl ai m 5% ofietré¢at R6 | s: al k94 of atrylat
het eroaryl, heterocycloal kyl, ary]a
q
I

I kyl,

iyl thi dMekyl | aryl sTORMRT epdy| || het er ocAPKMPRGRd

teroc _? at Ryt —he cyctoal Ryfar Ryt gggreroaryl g
het er ocycl oal Kyl groups can include one or nore
heteroatons selected fromN, O and S; each of these
groups can be optional |y substituted by one or nore
dnsulie segretioadnrdigheticNOSTZ 3t isdetsned in claim 1.7,
A conpound according to claim®6, wherein R6 is:
met hyl, ethyl, propyl, isopropyl, butyl, isobutyl,
Mateyials e Methodfisir anyl , pyridinyl, pyrimdinyl,
pyrazol yl, phenylthionmethyl, phenyl sul phonyl net hyl ;
qsels Rbidtasenhdfrespsesn be optionally substituted by
one or nore groups selected fromY or Z, as defined in

| Ai . ; i t | &
UEED e nh RPN A POATNAL] 8 47k fts (Chares
RikgissDbhenyé , des yOngins, diarbeddiex Framdd)y Msref angsthetised with
al kyl thi o; each of these oups can be optjonally . .
gmtm@gbggpnt@héN@mbﬁiag’r'gftgu@g/kg in 5 ml/kg administered intra

peritoneally) and body temperature was maintained with a heat lamp.

-

Rat pancreatic islets of Langerhans were isolated from the pancreas of 8 rats
by collagenase P (Boehringer, Meylan, France) digestion. Islets were purified
by sedimentation in Hanks balanced salt solution [NaCl (137mM) ; KCI (5.36
mM) ; MgSQs, 7 H2O (0.81 mM) ; NaHPO,, 12 H20 (0.34 mM) ; KH2PO4
(0.44 mM) ; CaCly, 2 H20 (1.26 mM) ; NaHCO3 (4.17 mM)] followed by Ficoll
gradient separation. Islets were then hand-picked under stereoscopic
microscope and batches of 3 islets were incubated for 90 minutes at 37°C
with continuous shaking under a humidified condition (95% O3, 5% COy) in 1
ml of Krebs/Hepes pH 7 solution [NaCl (115 mM), NaHCO3; (24 mM), KClI (5
mM), MgCl, (1 mM), CaCl,, 2 H,O (1mM), 0.2 % of Bovine serum albumin
(Fraction V,

fatty acid free, Boehringer, Mannheim), 10 mM Hepes] containing the
required glucose

or compound concentration. Compounds were dissolved in DMSO at 2.10-
2M stock solutions. They were then diluted at the required concentration in

Krebs/Hepes buffer containing the required glucose concentration.
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selected fromZ, as defined in claiml1. 9 .
according to clains 1 to 7, wherein Rl ,
WR200an2R6 can be optionally substituted by onECDEP2009/@0209

A conpound
R2, R3, R4,

groups selected fromZ. 10. A conpound according to

claiml, wherein Z is:
al koxy,

car boxy,

hal
al kyl t hi o

en,
al kyl sul fonyl .

trifluoronethyl,
11. A

conmpound according to any of the preceding clains,
gl g ethd oPninchBafion,| evédig kagpeoistded and insulin levels were

1-(2, 2-di fl uoroet hyl
easyid sisdthBRISA

- 3-ph | - qui lin-2(1/-1)-
(Eb&?&i%@w%gﬁé%éaglﬁe&oxal |) n?g((al

H) - one 3-(4-chl orophenyl)-1 -cycl opropyl - qui noxal i n- 2(
1H) - one 1-butyl -3-(4-fluorophenyl)qui noxalin-2(1H)-one
3-(4-fluorophenyl)-1

-(2,2,2-trifluaoroethyl)quinoxfalin-2(1 H)-ope
1, 3-di et hyl - ,5-f¢%Qﬁ/Eq£ MMaljin-2(1 H- oneg'-UCOSEBMM

-ethyl -7-methyl - 3- propyl - quinoxal in-2(1H)-one
1- %ML&Z}M@W yl -glui noxahpg- 2(|1H) gone 107 10-6 10-5  10-4
}-ethyl- , 7-di fluoro-3-(4-fl uorophenyl)qui noxalin-2(1H

-one
1- et hyB- 6, 7- ¢i0P&dP o- 3- Y& Yhi pr@Bhdny| 18T Roxal34td (1726212 4327
- )-one 1-cyc¢l opropyl - 3- pheny] qui noxal i n-2(1/-/)-one
1- et hy8-3 3- f ur a#00249| - qundRal | MOREDH) - BBH8 et HPP LA | J68X9 44018
or o- 3- (4-fl uorophenyl ) qui noxalin-2(1 H)-one

Table - Dose response effect of compounds on insulin secretion in diabetic
NOSTZ rat islets. ’

Islets were hand-picked and incubated in the presence of increasing

concentrations of compounds in the presence of glucose at 2.8 or 8 mM. At

the end of incubation, media was collected and insulin levels were measured

using ELISA method. Results are expressed as % of glucose control (2.8 or 8

mM) and represent Means =+ SEM.

in islets isolated from NOSTZ diabetic rats, the compounds showed no effect

in the presence of a low, non-stimulatory, glucose concentration (2.8 mM),

even at high concentration (10-4 M), while they potentiated insulin secretion

in response to 8 mM glucose, a stimulatory glucose concentration. These

results show that the effect of the compounds on the insulin secretion is

dependent on the glucose level and suggest that a treatment with these

compounds should avoid hypoglycemic risk
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1-cycl opropyl - 3- (4-f 1 uorophenyl ) qui noxal i n-2(1 H)-one
1- butyl - 3-(4-chl orophenyl ) qui noxal i n- 2( 1H) - one

wda2maty4258- phenyl - qui noxal i n-2(1/-/)-one PCT/EP2009/000209

3-(4-chl orobenzyl)-1 -ethyl-quinoxalin-2(1 H)-one
3-(4-chl orophenyl)-1-(2, 2, gét rifluoroethyl)quinoxalin-
2(1H) - one 3-phenyl -
-(2,2,2-trifluoroethyl)quinoxalin-2(1 H)-one
1-(2,2,2-trifluoroethyl)-3-Ckiimsi | uor onnet hyl phenyl ) q
ui noxal in-2(1/-/)-one

1-cycl opropyl net hyl - 3- et hyl - qui noxal i n-2( 1H) - one

1; et hyl - 3- ] I I xalin-21 -one
1:I ‘et h)§|00§]¢(?kﬁ‘f§r§_ ioﬁ%mr@yﬁn alin-2( ( 1I—|)l_Iz one
1, 3-di ethyl -6, 7-di fl uor o-qui noxalin-2(1 /-/)-one
1-(2, 2- d| f| {oethyl ) - 3- et hyl qui noxal i n-2(1 H)-one
L% fl uoroqui noxal i n-2(1 H)-one
- _tj"lyl qui noxal i n- 2(1 H) - one 1-ethyl -5-f

- Rigry T 1 H)-one
l-ethyl }3-i sobutyl 7- met hyl qui noxal i n- 2( 1H) - one
1-cycl oBBopyl - 3- propyl qui noxal i n-2(1 H)-one

()

wherein:

R1 is:

hydrogen, alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl,
cycloalkylalkyl, heterocycloalkylalkyl, alkyloxyalkyl, R7R8N-alkyl,
alkylthioalkyl; heterocycloalkyl and heteroaryl groups can include one or
more heteroatom selected from N, O and S;

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

selected from Y or Z;

R6 is:

alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, aryloxyalkyl,
arylalkyloxyalky!, arylthioalkyl, arylsulfinylalkyl, arylsulfonylalkyl,
arylalkylthioalkyl, arylatkylsulfinylalkyl, arylalkyisulfonylalkyl, heteroarylalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, heteroarylthioalkyl,
heteroarylsulfinylalkyl, heteroaryisulfonylalkyl, heteroarylalkylthioalkyl,
heteroarylalkylsulfinylalkyl, heteroarylalkylsulfonylalkyl, heterocycloalkylalkyl,
heterocycloalkyloxyalkyl, heterocycloalkylalkyloxyalkyl,
heterocycloalkylthioalkyl, heterocycloalkylsulfinylalkyl,
heterocycloalkylsulfonylalkyl, heterocycloalkylalkylthioalkyl,
heterocycloalkylalkylsulfinylalkyl, heterocycloalkylalkylsulfonylalkyl;
heteroaryl or heterocycloalkyl groups can include one or more heteroatoms

selected from N, O and S;
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1- cycl opropyl - 3- et hyl qui noxal i n-2( 1H) - one
1, 3-di et hyl - qui noxal i n-2(1H) - one

wa2qo21®268 f | uor oet hyl ) - 3- (4-fl uor ophenyl ) qui norel/EP208$/100209

H) - one 3-(4-chl orophenyl)-1 -ethyl-5-f
| uor oqui noxal i n-2( 1H) - one ; (4-chl orophenyl ) -1
-ethyl -quinoxalin-2(1 H)- o%e
3- (2-chl or ophenyl) - 1- et hyl - qui noxal i n-2( 1H) - one
legdthyt thesé4roupsioanpeemtionally sabslitutecby dhg-comeore groups
1-et hyl - 3- (4- net hyl phenyl ) qui noxal i n-2(1 H)-one
1seleeed-fm AL o dor o- 2- met hyl phenyl ) qui noxal i n-2( 1H) - on
a) 1- et hyl - 3- (4-chl or o- 2- net hyl phenyl ) qui noxal i n-2( 1
-one
1562; R38| R3; RS 4rei ihtapendeaitlyydgibeted| fiaminydradem-Y20r Z;
-one
1- et hyl - 3- (4- net hanesul f onyl - phenyl ) qui noxal i n- 2(
1¥)s.0one3- (2, 4-di nmet hoxy- pyri m di n-5-yl)-1-ethyl - qui nox
alin-2(1H) -one
%a Ikylﬂ ylyelaaqu, ¢ehgriophelogikyl ailkooyaheteragnyH)argh alkylsulfonyl,
-e - 3-furan- 3-yl - gui noxal.i n-2(1H) - one
’j:a f@& éM%‘#ﬂl%y%héﬁ?‘ﬂ?y'laﬁ%{hhﬁ - qui noxal i n-2( 1H)-one
’ ) / i : . | .
aféét%rc?lérg%’ﬁry Iﬁ’ét%“b%% ( 1t Ryl Ss B4th Rf@dé Bné of Imoreeiteidatom
- selebted-fidindyr@Qzeid-3- yl ) qui noxal i n-2(1 H)-one

ek 5T bR bad 3R ol ohBU ey rflor 6o aroues

selected from Z;

Zis:

hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,
carboxy methyle, carboxyethyle, alkyle, cycloalkyl, alkoxy, NR7R8, azido,
nitro, guanidino, amidino, phosphono, oxo, alkylthio, alkylsulfonyl, SF5, two Y

groups can form a methylenedioxy;

R7 and R8 are independently selected from:

- hydrogen;

- lower alkyl, cycloalkyl,

R7 and R8 can also constitute a heterocycloakyl group, which can include
one or more heteroatoms selected from N, O and S;

R7 and R8 independently can be optionally substituted by one or more

substituents selected from Z;

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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3-(2,5-difluorophenyl)-1 -ethyl-quinoxalin-2(1 H)-one
1-ethyl-3-( 1H i ndol -6-yl)qui noxalin-2( 1H)-one

waz2@bhyd2s8- ( 1H i ndol - 5-yl ) qui noxal i n- 2( 1H) - OP€T/EP2009/000209

1- et hyl - 3- (4- et hyl benzyl ) qui noxal i n-2(1/-/)-one

1-et hyl - 3- (4- nor phol i n- 4- ykghenyl ) qui noxal i n-2(1H) - one

3-(2,3-di hydro-1

, 4- benzodi oxi n-6-yl)-1-et hyl qui noxalin-2(1 H-one 3-(1
2 beAzczmnmwnd segarfling tetdlginy di wheegin RRis1Alky),-aynalkyl,

b | qui lin-2(1 H-
regid ki digf Aetertnga Rkl efereit nBRiAN oKy alkvlp RTREN-
F&ﬂ(?lnﬁlkylthloalkll heterocycloalkyl groups can include one or more
met hyl phenyl”) Sul fonyl ] et hyl } qui noxal i n

@temtoaheelsct{ep(fnomw e yeachubf bege]greups £an be optionally
| 2
15@52@1.6%.“%9&%5%51%% Seplind Pélected from Yoot 7, Pe sfingd p claim

n{2( 1H) - one
1- net hyl - 3-[ (phenyl sul f onyl ) net hyl ] qui noxal i n-2(1
H) -one

'_63 et hyl co:?mg&ﬂ'{beg&osfﬂ Ing%ycllglﬁ?ﬁ bR RERL Eaﬁ](y? (:§7cloalkyl

one

3eyiddatkphikgt, dleesrogldlegiklyn metdroeyighikybiiel, ik gokysikdl RTRSN-

-2(1H) - one .
33'E<¥'E%ﬁtzei13§¥ﬂ'%h¥'| graEPHgaNIncleda pngariares hetepqatem gplected
I S t
o] O3] 8700 BT LR] Bhgp AHIBS AU LGRSy one
t dremecd graups sdrlectpﬂa‘rdmdeur( Zcas defiaed @ptlaivhd.sal t s
t her eof .
4. A compound according to claim 3, wherein R1 is: methyl, ethyl, 2,2-
difluoroethyl, 2,2, 2-trifluoroethyl, butyl, cyclopropyl, cyclopropylmethyl; each
of these groups can be optionally substituted by one or more groups selected

from Y or Z, as defined in claim 1.

5. A compound according to claim 1, wherein R®6 is: alkyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, arylalkyl, arylthioalkyl, arylsulfonylalkyl,
aryloxyalkyl, arylalkyloxyalkyl, heteroarylalkyl, heteroaryloxyalkyl,
heteroarylalkoxyalkyl, heterocycloalkylalkyl, heterocycloalkyloxyalkyl;
heteroaryl or heterocycloalkyl groups can include one or more heteroatoms
selected from N, O and S; each of these groups can be optionally substituted

by one or more groups selected from Y or Z;

6. A compound according to claim 5, wherein R6 is: alkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkyl, aryithioalkyl, arylsulfonylalkyl, heteroarylalkyl,
heterocycloalkyl, heterocycloalkylalkyl; heteroaryl or heterocycloalkyl groups
can include one or more heteroatoms selected from N, O and S; each of
these groups can be optionally substituted by one or more groups selected
from Y or Z, as defined in claim 1.
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12. A conmpound according to claim1l, selected from
the foll ow ng conpounds:

wa2maty4258- et hyl - qui noxal i n- 2( 1H) - onel- Cycl opr BEEPROPHN0209

enyl qui noxal i n-2(1/-/)-one

1- Et hyl - 3- (4-f 1 uoro- 2- met hyd phenyl ) qui noxal i n-2(1H) - on

e 1-Ethyl-3-(4-f |uorophenyl)quinoxalin-2( 1/-/)-one

1- Et hyl - 3- (4- nmet hyl phenyl ) qui noxal i n-2(_ 1/-/)-one

17.Et hixlcomgaund agdardingnietdginp B ewheneain iRfisamethy( ethyl, propyl,

ioRioPR i) SEPHBI R RS2 Syrap Rypigiovt. pyrimidiny,
%ﬁéz&}pl ?h@abﬂmlrﬁetﬁynebhyhylglmgn@n higthyf &hkh eRthese groups

1-'eth | or o-2-neth enyl ) qui noxal in-2(1/-/) -
o) la% ow@pnaassubgltw@@ebﬁ @ne @r more gsQuRwBelected from Yor Z, as

e o] i astereoners, epiners and pol ynor phs,
a‘ﬂeg'rh%dx'fﬁ]%@ ?hereof, and t he pharmaceutical ly
acceptable salts thereof. 13. Process for the
preparation of the conpounds of general forrrul a (1)

& cor BiGgRAINEhycereingrtorgiaimsy b di WHeEsiai ntS; t he
F’%l%agéiclﬁi?% aﬁ{o”xg aRA F SRALLIRShE S9RQUAAIAkoky dILuifinyt,
alkyithio;

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

selected from Z, as defined in claim 1.

9. A compound according to claims 1 to 7, wherein R1, R2, R3, R4, R5
and R6 can be optionally substituted by one or more groups selected from Z.

10. A compound according to claim 1, wherein Z is: halogen,

trifluoromethyl, carboxy, alkoxy, alkylthio, alkylsulfonyl.

11. A compound according to any of the preceding claims, selected from
the following compounds:
1-(2,2-difluoroethyl)-3-phenyl-quinoxalin-2(1H)-one
3-(4-chlorophenyl)-1-(2,2-difluoroethyl)quinoxalin-2(1 H)—oné
3-(4-chlorophenyl)-1-cyclopropyl-quinoxalin-2(1H)-one
1-butyl-3-(4-fluorophenyl)quinoxalin-2(1H)-one ,
3-(4-fluorophenyl)-1-(2,2,2-trifluoroethyl)quinoxalin-2(1H)-one
1,3-diethyi-5-fluoro-quinoxalin-2(1H)-one
1-ethyl-7-methyl-3-propyl-quinoxalin-2(1H)-one
1-ethyl-3-butyl-quinoxalin-2(1H)-one
1-ethyl-6,7-difluoro-3-(4-fluorophenyl)quinoxalin-2(1H)-one
1-ethyl-6,7-difluoro-3-(4-chlorophenyl)quinoxalin-2(1H)-one
1-cyclopropyl-3-phenylquinoxalin-2(1H)-one
1-ethyl-3-furan-2-yl-quinoxalin-2(1H)-one
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waQomheresn R 1 is as defined in claim1,

R2, R3, R4, R5 are as defined in claim1; Hal

is a

hal ogen atom preferably C, Br; with an am ne Rl -NH

i Nt PET/EP2009/000209

presence of of a base, in an inert solvent, to give a
compound of formula (2) RgiRl (2)b)reducing the

conpound of formula (2) with a netal, such as Zn,
or Fe, or nmetal in |ower state of oxidation, such as

shethyldhfleprodd-(4finosephenyarinexaliaél kA-ose

Sn

S ERBRET e R SO U BSRe Cer in

splbyuepisi4- bﬁloe&xsr%gl)@;u i g.gw& -ohernula (3) R5 3>
an

wher el n: ,

c}-bubd-phenyltaiinexalivudd Fofoi®r mul a (3) with an a-

o P MABERRET T fnbeain K IAE, oL Bove
d&f(m&ﬂbropheﬁﬁw (\Eifﬂf,Qetrlﬂuﬁ@eltﬁyIWMmmn ;2(Wsieonal kyl ;
n a solvent, obtain a conp I|@1@Z1Id§5forrmla(l)

H-pReRy1 422 A hrIp R YN

RPSunds of

are as above defi ned;

14

98081225 iRISLRyHL3-(4-trifluoromethylphenyt)quinoxalin-2(1H)-one

1-cyclopropylmethyl-3-ethyl-quinoxalin-2(1H)-one
1-ethyl-3-isopropyl-7-methyl-quinoxalin-2(1H)-one
1-ethyl-5-fluoro-3-isobutyl-quinoxalin-2(1H)-one
1,3-diethyl-6,7-difluoro-quinoxalin-2(1H)-one
1-(2,2-difluoroethyl)-3-ethyiquinoxalin-2(1H)-one
1,3-diethyl-5-fluoroquinoxalin-2(1H)-one
1,3-diethyl-7-methylquinoxalin-2(1H)-one
1-ethyl-5-fluoro-3-propylquinoxalin-2(1H)-one
1-butyl-3-ethylquinoxalin-2(1H)-one
3-butyl-1-ethylquinoxalin-2(1H)-one
1-ethyl-3-isobutyl-7-methylquinoxalin-2(1H)-one
1-cyclopropyl-3-propylquinoxalin-2(1H)-one
1-cyclopropyl-3-ethylquinoxalin-2(1H)-one
1,3-diethyl-quinoxalin-2(1H)-one
1-(2,2-difluoroethyl)-3-(4-fluorophenyl)quinoxalin-2(1H)-one
3-(4-chlorophenyl)-1-ethyl-5-fluoroquinoxalin-2(1H)-one
3-(4-chlorophenyl)-1-ethyl-quinoxalin-2(1H)-one
3-(2-chlorophenyl)-1-ethyl-quinoxalin-2(1H)-one
1-ethyl-3-(4-fluorophenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-methylphenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-fluoro-2-methylphenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-chloro-2-methylphenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-trifluoromethylphenyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-methanesulfonyl-phenyl)quinoxalin-2(1H)-one
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WQA200RE092E8 wher ei n:

according to any one of the preceding clains, the
process conprising: a)reacting a conpound of fornula (

claim1;Hal is a halogen atom preferably C, Br; wth
an am ne RI-NH 2, wherein &l is as defined in claiml,
in the presence of of a base, in an inert solvent, to
gi ve a conmpound of formula ( d) r educi ng

thé2 édﬁﬁ‘tﬁﬁWYoPWmﬂw%yléﬂ)em%l{-ﬁwaomrh (1H)oPE as 1.
ey 5o Ay LR RirRURE ) gl oxtdaton, such

acrds, y catal ytic

Wétm&mam wqmrnmmm(qa#)adn@ts such as Pd, Pt,
preferably Pd on charcoal or Raney Nickel, in

s%(&érﬂ@eth@(y@b\@avh Taetpingsinexaln-A g (3) (3)

a0 def d
B e s T S T U S A
Of etHW3f-(d| nethyig H-pyradok-4ayippuenoxdRa- QSHJ)afnened as
3—(3-ch|orophenyl)—1 -ethyl-quinoxalin-2(1H)-one

1-ethyl-3-pyridin-3-yl-quinoxalin-2(1H)-one
3-(2,5-difluorophenyl)-1-ethyl-quinoxalin-2(1H)-one
1-ethyl-3-(1H-indol-6-yl)quinoxalin-2(1H)-one
1-ethyl-3-(1H-indol-5-yl)quinoxalin-2(1H)-one
1-ethyl-3-(4-methylbenzyl)quinoxalin-2(1H)-one
1-ethyl-3-(4-morpholin-4-ylphenyl)quinoxalin-2(1H)-one
3-(2,3-dihydro-1,4-benzodioxin-6-yl)-1-ethylquinoxalin-2(1H)-one
3-(1,3-benzodioxol-5-yl)-1-ethylquinoxalin-2(1H)-one
1-ethyl-3-benzylquinoxalin-2(1H)-one
1-ethyl-3-{[(4-methylphenyl)thiojmethyl}quinoxalin-2(1H)-one
1-ethyl-3-{[(4-methylphenyl)sulfonyllmethyl}quinoxalin-2(1H)-one
3-{[(4-chlorophenyl)sulfonylJmethyl}-1-methyl-quinoxalin-2(1H)-one
1-ethyl-3-{[(4-methoxyphenyl)sulfonylimethyl}quinoxalin-2(1H)-one
1-methyl-3-[(phenylsulfonyl)methyllquinoxalin-2(1H)-one
1-ethyl-3-[(phenylsulfonyl)methyl]quinoxalin-2(1H)-one
3-{[(4-chlorobenzyl)sulfonyllmethyl}-1-ethylquinoxalin-2(1H)-one
3-[(benzylsulfonyl)methyl]-1-ethylquinoxalin-2(1H)-one

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

acceptable salts thereof.

12. A compound according to claim 11, selected from the following
compounds:
1-Butyl-3-ethyl-quinoxalin-2(1H)-one

R2, R3, R4, R5 are as defi neCI/EP2009/000209
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in the presence of a base, in a inert solvent to
obtai n the conpound of fornmula (5);R5 (5) wherein: R

wQ@20002092R8, R4 and R5 are as above, defined; fPCTI/EP2009/000209

reacting the conmpound of fornmula (5) with a

brom nating agent, such asgpOBr 3, in an inert

sol vent, to give the conpound of formula (6) (6)
wherein: R 1, R2, R3, R4 and R5 are as above defi ned;

- gJ axtenragyt-Bwhenmsinaxadin- 4(@Hnane (6) with boronic

agi Lesence of a
bisr:gh %*(Xq@g)l&?i/@% tﬁ)};kgﬂ%n LE{O%C(Q{ FSI] Hﬁ)(/)}?\ phosphi ne)
|OalEthylleJflubecthny@qudeaan-Z(m/elo-bnéol vent, to obtain
a conpound of formula A conmpound of gener al

féﬁmywﬁynmameﬁybaumnzahm@mfp%)xonﬁs and R6 are as

f f
LB Bk andiyadioxdin 20T 0T
pﬁl(yrmﬁlb@heﬁw mzrzedl?a%rltdem)&)lmt‘um@dﬁﬂntmgmfone )

arnmaceutica acc e .sa t hereo or the
B?éﬁ&@ﬂ%%\‘y'% ?p i pRgaling (1 ?ﬁ@”ﬁr evention and/ or

t !
B1f4-Bhid? 165
ﬁgegﬁ%‘%]ygaen{ aél ZII@JGQ% @oﬁ)mﬁa@g%ﬁg to cl ai m 15,
f as welleagite peresmic dornos, tautedéersaepantiomers, diastereomers,
epimers and polymorphs, and mixtures thereof, and the pharmaceutically

acceptable salts thereof.

13. Process for the preparation of the compounds of general formula (1)
according to any one of the preceding claims, the process comprising:

a)reacting a compound of formula (1)

R2

R3 Hal
R4 N02
R5

(1)
wherein:

R2, R3, R4, R5 are as defined in claim 1;
Hal is a halogen atom, preferably Cl, Br;
with an amine R1-NH,, wherein R1 is as defined in claim 1, in the presence

of of a base, in an inert solvent, to give a compound of formula (2)

R2 R1

|
R3 NH
R4 NO

R5
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that induces insulin secretion in response of glucose
concentration.17. A conpound according to clains 15 or

waggoofiansg he preparati on of a medi canment sui t abCEEPNG/000209

the treatnment of diabetes. 18. A conpound according to
claim17, for the preparaté®n of a nmedi canent suitable
for the treatnment of type Il diabetes. 19. A conpound
ccordi.ng.to clains or 16, for, the preparati a
BEsascind e Prinanbrad Cimdi 2l Mithenmetil: idoasdd ¥n & Fe,
Coametlin W&yéé!e%mtﬂ)rﬁ%@lcﬁ%%ﬁm Horide QHW% by
according to clains for the'preparation of
n@aiab/acrmurqganwbhemfmmeliaulecatalgatsnsua:h eb R, sRiaBle$referably Pd

RO FBaE0R P RaB8 bl nawverds 1o G Bampoapd of dPraula (3)

to clakm 2@, for which the said conplications include

arterijal hypertension, atherosclerosis, inflammtory
pFacess NMfi cr oangi opat hy, nacr oangi opat hy,

reti gt hy and neuropathy. 22. A conpound accordi ng
to m 15, for the preparation of a nedi canent

SRA ta e fw reduci ng hyperglycaem a. 23. Use of a

lad of general formula (1) according to any one
of clainms 1 to 12, wherein R1 , R2, R3, R4, R5 and R6
aBe as definedin claiml, as well as its racemc
forrrs taut%% nant oners, diast reorrers epi mers

Al erﬁdﬂ' \fbr 3aR4 an ﬁraég asrrhavsrdelingd: t he
p&?égaﬁ*\%bcc%nlﬁound of formula (3) with an a- keto acid derivative of the

following formula

wherein:
R6 is as defined in claim 1;
Rx is Hal, as above defined, or ORe, wherein Re is hydrogen, lower alkyf;

in a solvent, to obtain a compound of formula (1).

14. Process for the preparation of the compounds of general formula (1)
according to any one of the preceding claims, the process comprising:

a)reacting a compound of formula (1)

R2

R3 Hal
R4 N02
R5

(1)
wherein:

R2, R3, R4, R5 are as defined in claim 1;



10

15

20

25

30

acceptable salts thereof, for the preparation of a
medi canent, for the prevention and/or treatnent of

WORINWPEEi es associ ated with hypergl ycaeni a. ZP£T/ER2009/000209

pharmaceuti cal conmposition containing at |east a
conpound of general fornmulgg(l) according to clainms 1
to 12 and a pharmaceutically acceptabl e excipient.

Hal is a halogen atom, preferably Cl, Br;
with an amine R1-NH,, wherein R1 is as defined in claim 1, in the presence

of of a base, in an inert solvent, to give a compound of formula (2)

R2 R1

[
R3 NH
R4 NO

R5
(2)
d)reducing the compound of formula (2) with a metal, such as Zn, Sn or Fe,
or metal in lower state of oxidation, such as Sn(ll)chloride, in acids; or by
catalytic hydrogenation with metal catalysts, such as Pd, Pt, Ni, preferably Pd

on charcoal or Raney Nickel, in solvents, to obtain a compound of formula (3)

R2 R1
l
R3 NH
R4 NH,

(3)
wherein: R1, R2, R3, R4 and R5 are as above defined:;
e)reacting the compound of formula (3) with a compound of the following

formula

wherein Ry is defined as above,
in the presence of a base, in a inert solvent to obtain the compound of

formula (5);
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R2 R1
R3 N 0
/f
R4 N OH

R5
()
wherein: R1, R2, R3, R4 and R5 are as above, defined;
f) reacting the compound of formula (5) with a brominating agent, such as
POBr3, in an inert solvent, to give the compound of formula (6)

R2 R1
R3 N /O
:Al/
R4 N Br

RS
(6)
wherein: R1, R2, R3, R4 and R5 are as above defined;
g)reacting the compound of formula (6) with boronic acid derivatives or their
esters, in the presence of a base and a catalyst, such as
bis(triphenylphosphine) palladium(lf)chloride, in an inert solvent, to obtain a

compound of formula (1).

15. A compound of general formula (I) wherein R1, R2, R3, R4, R5 and R6
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.

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

that induces insulin secretion in response of glucose concentration.
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17. A compound according to claims 15 or 16, for the preparation of a

medicament suitable for the treatment of diabetes.

18. A compound according to claim 17, for the preparation of a medicament
suitable for the treatment of type |l diabetes. ‘

19. A compound according to claims 15 or 16, for the preparation of a
medicament suitable for the treatment of diseases chosen from dyslipidaemia
and obesity

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

related microvascular and macrovascular complications.

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

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

suitable for reducing hyperglycaemia.

23. Use of a compound of general formula (1) according to any one of
claims 1 to 12, wherein R1, R2, R3, R4, R5 and R6 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.

24. A pharmaceutical composition containing at least a compound of
general formula (1) according to claims 1 to 12 and a pharmaceutically

acceptable excipient.



