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Pyri dopyrazi nones derivatives insulin secretion
stinmul ators, nmethods for obtaining them and use

wWQ bapaef34f or the treat nent of di abetes Fi el d oPCT/ER2009/001428

i nvention The present invention relates to
pyri dopyrazi none derivatives of fornmula (1) as insulin
secretion stinmulators. The ilnvention also relates to
ghe preparati on and use of these pyridopyrazi none
epi,V . [ s LT, f
ai Yty EzinBhek orkl s Mfin¥urrelioh AhRibrg methods
i nfeMdbRIMihgitheth dndhese therebf forthe seatment of Hiabetes
common wor | dwi de di seases. In 2007, its preval ence was
estimated at 5.9 % (246 mllion people) of the adult
pop}g@&% iﬁognfiér\i n conti nuous increase. This di sease
i sTevemrn more serrous since it could lead to severe
(rjri Whgﬁ)resehtrimmiouoetdtésm perdopynizinbne detidativesosfdormula (1) as
isabling or lethal, as diapetes is a npjor, rjsk .
£ aleulin BEFratiap AN AheiinveRten 3isq relitek e ik prgpgration
po2ha SR8 iR a8R0RY Bl AN or e prophyiaxis and/or
defreatrsentaf diatsetes mndezatbolagies assotiated.evel of target -
tissues and an altered insulin secretion fromthe
pancreatic beta cells. This latter anomaly seens to

appaekgrothy gt @ié hvantibh 1S present at

Type 2 diabetes mellitus is one of the most common worldwide diseases. 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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the Inpaired d ucose Tol erance (I1GI) stage (Mtrakou
et al., N Engl. J. Med. 326: 22-29, 1992). It has

whemo/1aBser ved i n UK Prospective D abetes StudpCt/EERDS)01428

that 50% of the beta cell function is already | ost
when di abetes is diagnosed, suggesting that
deterioration in beta cell fanction may begin 10- 12
years before diabetes diagnosis (Hol man, D abetes Res.

By, i, 18108 KO 10 R et

in secretion1s
dumoitmaleprafilendfiibsdlinveleast ia respondeatol glacosd tcmaoftaintthe

beta cell, i.e. a.decreased beta cell nas agcg .
spg'cYPPWC G%té‘é'_tW'H?'niale _ raRQe was 3‘4?995?%(95( _ U&GS In non

gl Hl‘éﬂéﬁﬁ vERMRESR! é%ﬁiﬁ@tﬁétﬁ%ﬁaﬁﬁ@ﬁ% first Pﬁ&ééi)f 3ulin secretion
si nce e response to nmon-glucose secretagogues Is

pr esresped$éte glueosetedito gludose ihtolkkahce/(CallegE=LRK@ndon et al.,

1981). The i nce of restoring a normal profile of
i nsb"?qerﬁ% gﬁeﬁg‘ﬁﬂﬁg onse to glucose to maintain the
glycem c control within a normal range was supported

by studies in non diabetic volunteers show ng that
deOagli andididteeticsravailpblador tréainent| of dypee2 diabietic patients, such as

| SRR a S R GBew kU B LB 4058,y bining o
O gliieHyureth phaiptesomtid Kalt e chahnékeAtie betadell, YouRling to
di abeti'c patients, such as sul fonyl ureas or__rgl i ni des,

|

ar creasmintiotragelwar ¢algum and insubin exacytpgisbil Aigiingulinorelease is

gg{t{ug%ga:ﬁﬁrﬁggﬁ%ge% ofthe BI%SJ%#AJEC&J@%QS‘ and {reénﬁe&%iﬂw these
molecules usually induces sustained hyperinsulinemia, which could lead to
several side-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 (1) 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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increase in intracellular calciumand insulin
exocytosis. This insulin release is thus totally

wo pdepeasdent of the plasma gl ucose | evel and tPEHEP®A/001428

with these nol ecul es usual ly induces sustained
hyperi nsul i nem a, which could | ead to several
side-effects, such as sever® hypogl ycaenm a, body
wei ght gai n and aggravati on of cardi ovascul ar ri sk
| n'{'l‘?‘éjgb rgﬁl A G298¢0505S] E%%\Bée@ nﬁogy
urea reatnment, wth no pr erv ive
ef(ﬂawatlwéstalsd:’[DEt\arr[teﬂ)rtomass, coul d | ead to secondary
failure due to beta cell exhaustj .anot hE’
deEBJe?rqoa@sd'%r'aee%Pvr PYSRZIABS Slerlafitites FOGLY and TNF
F\qﬁ% of type 2 diabetes shoul d restore a nor mal
pro e of insulin release specifically in response to
gl Tie® @etenmiplphcqwmrsWC\) i2®@4681 18@ d'min’seg pyhidopygrazingasiel
mass. This is opser such a
e ANES G5 QT GRToRTR Solegsiro AESE FarHaL A REagpBT. for
pe{? éﬁﬁémfmgnm* ah8 qapresdishered by parenteral route.
characteristics for a new oral snmall nolecul e
vvoUSd42961a 4dqiesaribad \pynidapyrazinane deyivatives asantiinflapamatory
drugs., According to the present invention, the
ﬂ@%ﬂ} Ads of the fornula (I') are insulin secretion
St NBHE & e prios &it disdi®ses Tﬂiy&ﬂid@f’ézrﬂéné‘débﬁt%samﬂw antidiabetic
pat hol ogi es associ ated. They | ower bl ood gl ucose
| egetivityby restoring the defective

Summary of the invention

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

have the following formula (1):

l'?1
X
[ L
Z\\W N/ A
()

wherein:

one atom among X, Y, Z, W is a nitrogen atom and the others are a carbon
atom substituted by a substituent selected from:

hydrogen,

T,

X is preferably N;
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gl ucose-induced insulin secretion in type 2
di abeti cs. The patent application WO 2007020521

waele@ehesses pyri dopyrazi none derivatives as PDEPGI/EP2009/001428

i nhibitors. EP 770079 di scl oses pyri dopyrazi none
derivatives as PDE IV and TNF inhibitors. The patent
appl i cati on WD 2004031 189 i scl oses pyri dopyrazi none
derivatives as corticotrophin rel easing factor

regent or ant agoni sts, for treatnment of anxiety and
depréssion. US 42961 14 descri bes pyridopyrazi none

dediryl; distereandscyutdalkylf hateratymigalky catytalkWpaeylafyatkyd arylalkoxy
LA A AT N )
DB BNCRYSA, Hetdln bbbl Berody ARG one
usledterodyaloalkybalkyin bettiratytealkgoryadkylh betegd)(_e)gzloa_ﬂkylalkoxyalkyl,
SRR A AN R RAT B ap PN AP M
(1 dryidikynyMitétdryl or heterocycloalkyl 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
substituents selected from T;
preférably, Ais:
aryl, arylalkyl, heteroaryl which can include one or more heteroatoms
selected from N, O and S; each of these groups can be optionally substituted
by one or more substituents selected from T,
more preferably, A is:
phenyl, benzyl, each of these groups can be optionally substituted by one or
more substituents selected from T,

A is preferably aryl, more preferably phenyi,

R1is:

alkyl, alkyloxyalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
heterocycloalkyloxyalkyl, heterocycloalkylalkoxyalkyl,
heterocycloalkylthioalkyl, heterocycloalkylalkylthioalkyl, R3R4N-alkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl;

each of these groups can be optionally substituted by one or more
substituents selected from T,

preferably, R1 is:

alkyl, alkyloxyalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
heterocycloalkyloxyalkyl, heterocycloalkylalkoxyalkyl,
heterocycloalkylthioalkyl, heterocycloalkylalkyithioalkyl, each of these groups
can be optionally substituted by one or more substituents selected from T,

more preferably, R1 is:
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one atomanong X, Y, Z, Wis a nitrogen atom and the
others are a carbon atom substituted by a substituent

w@ieaewsdl from hydrogen, T; X is preferably NGI/EB2009/001428

aryl, heteroaryl, cycloal kyl, heterocycl oal kyl,
aryl al kyl, aryl oxyal kyl, aryl al koxy al kyl,
aryl t hi oal kyl, aryl al kyl thi ®al kyl, heteroaryl al kyl,
het er oar yl oxyal kyl , het eroaryl al koxyal kyl ,

SRR AR ok TSRV BB Stose roues con o
hedsticheg lsabktituted bpoyeldryrhore substituents selected from T;

het er ocycl oal kyl t hi oal kyl ,

he$té|rf69ﬁpcﬁéﬂéﬁlé|8<1/!3tihi oal kyl , aryl akenyl,

ar . ~ulh . : OGS - Sfcsiepgian
[ nc'{hgld (llg dj&rﬁép%lf Sprﬁ’gg%ﬁlﬂe%gtg@%ﬁsel e?i'ée;?éff%’m@N, Oéggld
S; cydapropyimdthgle groups can be optional |y substituted
by one or nore substituents selected fromT,;
preferably, Ais: aryl, arylalkyl, heteroaryl which

R HERAPARS (i BCReh Yt 8 pIBALE gEkp Tom N O

subgdrokytthid, halagen, cyaneor teflsotomethoxnitsfigenosatbu, cathexy,

T carboxy methyle, carboxyethyle, alkyle, cycloalkyl, alkoxy, alkylamino, aryle,
aryle sulfonylalkyl, aryloxy, arylalkoxy, NR3R4, azido, nitro, guanidino,
amidino, phosphono, oxo, carbamoyle, alkylsulfonyl, alkylsulfinyl, alkylthio,
SF5, two T groups can form a mehylenedioxy;
preferably, T is:
hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,
carboxy methyle, carboxyethyle, alkyle, cycloalkyl, alkoxy, aryle, aryle
sulfonylalkyl, aryloxy, arylalkoxy, NR3R4, azido, guanidino, amidino,
phosphono, oxo, carbamoyle, alkylsuifonyl, alkylsulfinyl, alkylthio, SF5, two T
groups can form a mehylenedioxy;,
more preferably, T is:
halogen, trifluoromethyl, alkyle, alkoxy;
still more preferably, T is:
alkyl, cycloalkyl, Cl, F;

R3 and R4 are independently selected from:

hydrogen, lower alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl;

R3 and R4 can also constitute an heterocycloakyl group which can include
one or more heteroatoms selected from N, O and S;

R3 and R4 independently can be optionally substituted by one or more
substituents selected from T,

preferably, R3 and R4 are independently selected from lower alkyl,

cycloalkyl;
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nore preferably, A is: phenyl, benzyl, each of these
groups can be optionally substituted by one or nore

waematdBwent s sel ected from T, A is preferabl yPer/gp3009/001428

nore preferably phenyl; Rl is: alkyl, alkyloxyalkyl,
cycl oal kyl , heterocycloalkyl cycloalkylalkyl

het er ocycl oal kyl oxyal kyl , h@terocycloalkylalkoxyalkyl
heterocycloalkylthioalkyl

he | - ' y

DAL I gl PRI psttmers
gr@;blﬁfér@ andt;mlmbrpmabha reixtses thﬁredf lapddhe pharmaceutically
substltuents seI ect d fromT, preferably, Rl is:
al #6aeptahle palg jhe F cycl oal kyl, heterocycl oal kyl ,
cycl oal kyl al kyl , heterocycloalkyloxyalkyl,
heterocycloalkylalkoxyalkyl,
heTles oomplouadkplf the foaiviud (I) may be chosen from:

e bR S ARor, £ 350 B B e

S UJP%gbIBPEﬁW 3?&(}?;{%%2 I keyl’l‘vl)'ﬁheﬁyi]@yrﬁfo% agpybaziiRR(1H)-one

cyﬂcvdbbwwl%yﬂmeremmdﬁw ﬂrtdpwagrrba@ﬁ)cme be

op e# é@tcglp ¥p€ I4tcuytc: oprggylgﬂ?docfé 3”6’]E>yraszlljr?§uH}18HéS
2-(4-chloro-2- methylphenyl)-4-cyc|opropylpyr|do[2,3-b]pyrazm-3(4H)—one
2-(4-chlorobenzyl)-4-cyclopropylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-(2,2-difluoroethyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-(2-methoxyethyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-cyclopropyl-6-methylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-cyclopropyl-7-methylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-cyclopropyl-8-methylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-cyclopropylmethylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-cyclopropylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-ethylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyt)-4-isopropyl-pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-fluorophenyl)-4-(2-methoxyethyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-fluorophenyl)-4-ethylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-fluorophenyl)-4-isopropyl-pyrido[2,3-b]pyrazin-3(4H)-one
3-(4-chlorophenyl)-1-cyclopropylpyrido[3,4-b]pyrazin-2(1H)-one
4-(2,2-difluoroethyl)-2-(4-fluorophenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-(2,2-difluoroethyl)-2-(4-trifluoromethylphenyl)pyrido[2,3-b]pyrazin-3(4H)-
one
4-(2,2-difluoroethyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
4-(2-methoxyethyl)-2-(4-trifluoromethylphenyl)-pyrido[2,3-b]pyrazin-3(4H)-
one

4-(2-methoxyethyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
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still nore preferably, R 1 is: ethyl; isopropyl;
butyl; 2,2-difluoroethyl; 2-nmethoxyethyl; cycl opropyl;

waeywhomsepyl net hyl; T is chosen without prefereCyEPIDDON1428

the follow ng groups: hydroxy, thio, hal ogen, cyano,
trifluoronethoxy, trifluoronmethyl, carboxy, carboxy
nmet hyl e, car boxyet hyl e, alkyle, cycl oal kyl, al koxy,
al kyl am no, aryle, aryle sulfonylal kyl, aryl oxy,

arX é%ﬁ&ﬁﬁ%p& ﬁg}t }%glr}ﬂﬁ?ro”? (ithylgHF M?P')yl?rao[@,rsiﬂbmzin-s(4/-/)-

aI Bgydlzsul gl nyl, al k%/l t hlblo SF5, two T groubshcan forma
a2y S R oA ot ot Ay i Ak e hy

Ca& Q;S/E%t()ufﬁrzb%ﬂu%b%hfi)pﬁ@bf’??S%ﬂbi{%&ﬁw@l—l‘%@

cycl y ary I'e sul fonylal K
arymwprwww(ﬂwppmmmpym[aoa Bipysatiti66L-anedi no,

Eﬁ%&%ﬁ?w& o(aacar 3 %"ﬁ@@%%%y&%ﬂﬂ4@?ﬂ%r m a

it %@l S@??@%;ﬁﬂu&om PA&th Eh&nyﬁpyrféjo mglb]ﬁﬁ@zm 3(4H)-one

pr éfaycliprgpyl-e-{4sfluoro-2- n%ethylphenyl)pyndo[2 3- b]pyrazm -3(4H)-one
4-cyclopropyl-2-(4-fluorophenyl)-6-methoxypyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(4-fluorophenyl)-6-methylpyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(4-fluorophenyl)-7-methylpyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(4-fluorophenyl)-8-methylpyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(4-fluorophenyl)pyrido[2,3-blpyrazin-3(4H)-one
4-cyclopropyl-2-(4-methylphenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(4-trifluoromethylphenyl)-8-methylpyrido[2,3-b]pyrazin-3(4H)-
one
4-cyclopropy!-2-(4-trifluoromethylphenyl)-8-methylpyrido[2,3-b]pyrazin-3(4H)-
one
4-cyclopropyl-2-(4-trifluoromethylphenyl)-pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-[3-(trifluoromethyl)phenyl]pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropylmethyl-2-(4-fluoro-2-methylphenyl)-pyrido[2,3-b]pyrazin-3(4H)-
one
4-cyclopropylmethyl-2-(4-fluorophenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropylmethyl-2-(4-trifluoromethylphenyl)pyrido[2,3-b]pyrazin-3(4H)-
one
4-cyclopropylmethyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
4-ethyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
4-isopropyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one

2-(2-Chlorophenyl)-4-cyclopropylpyrido[2,3-b]pyrazin-3(4H)-one
4-Cyclopropyl-2-(2,4-dichlorophenyl)pyrido[2,3-b]pyrazin-3(4H)-one
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al kyl, cycloalkyl, d, F, R3 and R4 are independently
sel ected from hydrogen, |ower alkyl, cycloal kyl,

whedoenasycl oal kyl , aryl, heteroaryl; R3 and RAPCEHREPHIS1428

constitute an heterocycl oakyl group which can incl ude
one or nore heteroatons selected fromN, Oand S; R3
and R4 i ndependently can beaoptionally substituted by
one or nore substituents selected fromT; preferably,

RoaaeybidihoB o doRETRRsberboRLAD. S DRTraAnEl B ko

1T as Its ra t aut oners,
ena-rﬂyodnmopyl Zi-l(z-smethemymenyl)ppndm[ﬂs’s b]uyramhMbese

acEpiRATRP (i elbpKBher By BB oR RIS oA KU BPRu o

( 1. )gﬁfé'hlgﬁ) Ql}ﬁéﬁ‘n? Bf e P 4 |sopropylpyr|doé2 3- b]pyrazm 3(4H)- one

cl opropyl - aor ophenyl”) pyr i razin-
( 12—(2)4—B|mldrop9ehyjbﬂspgproay[pyn(io[rz 3- b]pyrazun 3(4 -one

s AR B s ae e DR S ot i e
?4%@24!_126&%@1%445@%@%&1{2 I3pwlply i 34 P Bive azi n- 3
2- {myclonlpm@ylz (Eemeihetyentidin-3rybpwidgl2 hhlpyrazints( 4 /8one

py{‘%’éﬁlpgé %Q/ﬁbgwl)&ygpglp %6’9}?3’6@%‘%35?5’)'8 8] pyrazin-3

( 44-chyEtophepyl-2-(2-furyl)pyrido[2,3-blpyrazin-3(4H)-one
2-(4-Chlorophenyl)-4-(2-hydroxyethyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-Fluorophenyl)-4-(2-hydroxyethyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-(2-hydroxyethyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-Chlorophenyl)-4-(3-hydroxypropyl)pyrido{2,3-b]pyrazin-3(4H)-one
2-(4-Fluorophenyl)-4-(3-hydroxypropyl)pyrido[2,3-b}pyrazin-3(4H)-one
4-(3-Hydroxypropyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chloro-2-methylphenyl)-4-(2-hydroxyethyl)pyrido[2,3-b]pyrazin-3(4H)-
one
2-(4-fluoro-2-methylphenyl)-4-(2-hydroxyethyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chloro-2-methylphenyl)-4-(2-methoxyethyl)pyrido[2,3-b]pyrazin-3(4H)-
one
2-(4-fluoro-2-methylphenyl)-4-(2-methoxyethyl)pyrido[2,3-b]pyrazin-3(4H)-
one
4-cyclopropyl-2-(2,4-dimethylphenyl)pyrido{2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-[2-(diethylamino)ethyl]pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-[2-(diethylamino)ethyl]pyrido[2,3-b]pyrazin-3(4H)-one
1-ethyl-3-(4-fluorophenyl)pyrido[2,3-b]pyrazin-2(1H)-one
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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2- (4-chl orophenyl )-4-(2, 2-di fluoroethyl)pyrido[2,3-b]p
yrazi n-3(4H) - one

wQ@2(04Aed3kor ophenyl ) - 4- (2- met hoxyet hyl ) pyri do[ 2PGFBPI9Y/en1428

zi n- 3(4H) - one

2- (4-chl orophenyl ) - 4-cycl opropyl - 6- met hyl pyri do[ 2, 3-b]
pyrazin-3(4/-/)-one 9

2- (4-chl orophenyl) - 4-cycl opropyl - 7- et hyl pyri do[ 2, 3- b]

PYfRFd By th8RS f the formul th
IE/I? Eegégd h% r’lty? mp oL adgpor ép?/ ormua(liz ?cgt))/rrdllragoto elnventlon

pymmbedwﬁd)‘rfm

éz P'Lﬂ[&gg 4 cycloC 8r|>ﬁgyrlcp3f£ %Eb]p\;réoz\(n bszﬂ-[l)ZOne b] pyr
2 3;164 %Nd?bﬁﬁ&@ﬂ)th)(z“z AKRbAIEtRAYD YOI 2 8L A pyralinP 34 dhed
2 ZMmImopb@@vlW)(cnclepmnymetwapzndao[l]qablpa{zamn B(4i)-ppe

- 34 ShsPBRRRYY eV R BRY BISTYRYIGIR o Y B LY rong

4/ 2—34) cplftophenyl)- 4—cyc|o ropylp%rldo[Z 3- b{ yrazin-3(4H)- one
quoro hen (p met hoxyet hyl) yr|d0[2 - b] pyra

z| a-(s(dmorpp ¥4-ethylpyr|do[2 3-b]pyrazin- 3p (4H)-on

2- 5%4 hVo%BRQr‘?ﬂY4)|sg'pr%bWbﬂ'YJd[§%Lg]p%a%rp-‘é fﬂ)‘ &hé (4H) -0

2 M4fﬂu@%pﬂﬁ1%y‘i X 24néthoryethyi)pyrido[ 2|6 pBrazirp$(dddi-ond(

3 ?2(46WP6?WM12'IU@99¥¥$MB¥T'Wr%‘BIR?’@'&]%%?P% 2

Sfl % éé)é[ugfchhueonlyge%-ﬁ)t/ﬁ\)slp)ér!d(o 12? I %]8¥ eny‘} ) pyrl do[ 2, 3-b] p

yr 2Z 4+ 3¢rédhenylg-4-(2- hydroxyethyl)pyrldo[Z 3-b]pyrazin- 3(4H)~0ne
f ! :

e N SRBERARHIHI Y1
4- ﬁ?cxgrogkfdyl@té’l%fbﬂnho?z BingoprbBnL3 @l B b] pyrazin-3(4
4 4-zynieprepyretiyiR-@-{uerophenylimsidelh §1aipwaginy 3 (@yf)ians

i e?lluﬁ)g aI%enylp)gndo[é,)3-b]pyrazm-3(4H)-one

as well as its racemic forms, tautomers, enantiomers, diastereomers,

epimers and polymorphs, and mixtures thereof, and the pharmaceutically

acceptable salts thereof.

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

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

The compounds of the invention of the formula (1), as defined above,

containing a sufficiently acidic function or a sufficiently basic function, or both,
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one
4- ( 2- met hoxyet hyl ) - 2- phenyl pyri do[ 2, 3- b] pyrazi n- 3(4H) -

wWo@p@4AiBsyL| opr opyl net hyl ) - 2- (4-f | uor o- 2- net hy| pPCIERP10)PYO1428

rido[ 2, 3-b] pyrazin-3(4/-/)- one
4-buty|-2-(4-ch|oropheny|)-ﬂyrido[2,3-b]pyrazin-3(4kb-
one

4-cycl obutyl - 2- (4-fl uorophenyl ) pyri do[ 2, 3-b] pyrazi n- 3(

4 , .

%w@cav%%t  SoTSsRoning phamPseirA arseRabie sRts gl
4 lnib’@r mlr}ergl a%:d or orf] aln organic or mineral base.
( 4C g gggrre%g?gn_ pharmrancezgauty Fil@%%%le%)%%rlé ggl[ts refebr]s pg rr?ez reqa’uvely
gyr?%rg-lioﬁ@éﬁﬁ%{ér/afaéﬁ é)frbé'ﬂﬁ%c?d-gsalmﬁh%ﬁg}’éﬁcpmé 0242 addiibn salts,
4- Wﬁb@m&mﬂn&dﬂhélwesmﬂnmﬁbﬂ phesg Ispfiy majohe pspared in
pyr.azin

@wwmg;mﬁ ﬂ@awsp'at'%fﬂaﬁrp@ﬁsﬁpeﬂ@ RS SRR 2, 3-b

] P Y
"G dne 2 Biton ssits may be Prepsren By sepaysel fgeciing

pyuhazpunﬂéﬁ&fompemrbm its purified form with an organic or mineral aC|d and
4_i,sé%ltlﬁsgtﬁg t%héég;rlm%% q’%lgerggul)ung snﬁt ha¥e|e pf\érr 'e()j(él)nln%le3 b]
4- ﬁ)}’cﬁ'beﬁlbﬁ%é l?ydrébfdrﬁi%gpélﬂfﬁféé HydiGgéndsuifatedol 2, 3- b]

pyrazin-3(4/-1/)-one
4- dmdmgeopphoapmamesl civatash eraieatesr fumarates, Bifiipraacsiates, 2-

4-E%anagngﬁwfg%t?ﬁ’-‘ﬁ%rtaﬁg?lllbquﬁym?)?/tﬁsdo[2 3-b] pyrazin-3-

( 4the Mivention also relates to pharmaceutlcally acceptable salts with organic
4-cycl opropgl -2-(4-trifluoromet hyI % 8- rrettpllgpériaredb
d 0PNy Pases- Ig(mqryculglhéhe baS|c d|t| n Salts may be prep y
q o%%&%gﬁlg%%;tﬁg(té? L{f’!_.&nfflleH UoRTBm iRRE B rified-fBRh WP brganic
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
as meglumine), or with aminoalcohols (such as 3-aminobutanol and 2-
aminoethanol).
The invention also relates to the salts used for chiral resolution of the
racemates.
As examples, the following chiral acids can be used : (+)-D-di-O-
benzoyltartaric acid, (-)-L-di-O-benzoyltartaric acid, (-)-L-di-O,0'-p-toluyl-L-
tartaric acid, (+)-D-di-O,0'-p-toluyl-L-tartaric acid, (R)-(+)-malic acid, (S)-(-)-
malic acid, (+)-camphoric acid, (-)-camphoric acid, R-(-)1,1'-binaphtalen-2,2'-
diyl hydrogenophosphonic, (+)-camphanic acid, (-)-camphanic acid, (S)-(+)-2-
phenylpropionic acid, (R)-(+)-2-phenylpropionic acid, D-(-)-mandelic acid, L-
(+)-mandelic acid, D-tartaric acid, L-tartaric acid, or any mixture of them.
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one
4-cycl opropyl -2-(4-trifl uoronet hyl phenyl)-pyrido[2,3-b

WQ pappagdmt 3(4/-/) - one PCT/EP2009/001428

4-cycl opropyl -2-[3-(trifluoronethyl)phenyl]pyrido[2, 3-
b] pyr azi n-3(4/-1/)-one

4- cycl opropyl - 2- phenylpyrldBTZ 3-b] pyrazin-3(4/-/)-one
4- cyclopropyInEthyI 2- (4-fluoro-2-nethyl phenyl)-pyrido

[ 2a3eR) é”sZitﬁe ?cﬂﬂﬂ)mg ‘éﬂﬁ"al amines can be used: qumme brucine, (S)-
4-cyc opy met 2-(4-tl uorophenyl) pyrido[ 2, 3- b] pyr

azi-lﬁbér(\zw{)xmnethyl)propylamme (), (-)-ephedrine, (4S, R) (+)-1,2,2,3,4-

r@lrlgé}['\gl $/-R[rr\§ Iy ,3yo>s%qijdmel HQ{ ! m%t rﬁ){/l B tbewfyléw{drg‘ﬁ[a (S)-
4 ﬁwéﬁﬂ@&eumﬂ r(latltv%et%ywhﬁéremrzg 3R PAimatyaring.3-

4 EHHWI-1221dhm1qnyb?rbtdeDQ|,, 8Shphemyalysing|, 45)-cymettylbenzylamine
4-isopro | pyrido[ 2, 3-b] pyrazi n-3(4H) - one
2- ?2 Fﬁ%H%gﬁ&eﬁ4 cycl opropyl pyrido[ 2, 3-b] pyrazin-3
( 4Ats0)ineldged in the SC fe of the present invention are prodrugs of the
4- Cycl opr opyl - 2- dlchlorophenyl)pyrldo[z 3-b] pyraz

i ncqmnpunqls @ﬁ@um}@(lb)pr opyl -2-(2,4,5-trifluorophenyl)p
%ﬁ%ﬁ#&ﬁ@%ﬁ%&%@ﬁﬁ%@%ﬂéﬁsﬁtgﬁ. YePguR hatyhen
3(édﬂ)n|1rﬂ£l@red }o a2 blologlcalhsysterrr]\ generates the “drug” substance (a
cl opropyl - 4- net
3( %{l)lqgncajlyegctlve compound %Xa)gpa ?es%l? cPfysrplo%gneousbJrP rlgg
2- ﬂeﬂacﬁgh% rizyit RtaN W terficaPRUCRBH{S)Y andlBE metabidiiey
2 ¢Reridal oddabioofd)enyl ) - 4-i sopropyl pyri do[ 2, 3-b] pyrazi n
-3(4/-1)-one
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 (11) electron system and includes biaryl
groups, all of which may be optionally substituted. Suitable aryl groups

include phenyl, naphthyl, biphenyl, anthryl, phenanthryl, indenyl and the like.

The term “heteroaryl” refers to 5-14 ring atom aromatic heterocycles
containing 1 to 4 heteroatoms as ring atoms in the aromatic ring and the
remainder of the ring atoms being carbon atoms. Suitable heteroatoms
include O, S, N. Suitable heteroaryl groups include furanyl, benzofuranyl,
thienyl, pyridyl, pyridyl-N-oxide, pyrimidinyl, pyrazinyl, oxazolyl, thiazolyl,
isoxazolyl, quinolinyl, triazolyl, pyridazinyl, pyrrolyl, imidazolyl, indazolyl,
isothiazolyl, indolyl, oxadiazolyl and the like.
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2- (4- Fl uor o- 2- net hyl phenyl ) - 4-i sopropyl pyri do[ 2, 3- b] py
razin-3(4/-/)-one

wWQ2q02A8Boxyphenyl ) - 4-i sopropyl pyri do[ 2, 3- b] pyPEREP208¢/d01428

H) -one 4-cycl o propyl-2-(6-nmethoxypyrid in-3-yl)pyrido

[2,3-Db] pyrazi n-3(4H)-o0 ne

;1 cycl opropyl - 2- (2-t hi enyl )¥&ri do[ 2, 3- b] pyrazi n-3(4/-/
one

)4 'g%éé tRY W¥loatkyi-anbah¥ shRihiedtdarbdcytien s Bptiddally

2- s(&%sﬁiﬁted oaihe mAlydes- hadnby, di-cancktrhgyglicyaaindodg uhds- witip Bria 10
zin

2 qarbﬂn l%@'aﬁh\%ml;le&ye@aﬂ%e&apé@{ﬁ CYSIPPIRRYH YCoPHIM A
{S’fﬂf’%g §€%’% )5yl £ ohe ﬁ%‘ chliocfctyl C%f'B?/??'z'. arl]damz?t_yl and

) -thedike.
2- (4- Cnl orophenyl ) - 4- ( 3- hydr oxypropyl ) pyri do[ 2, 3- b] pyr
azin-3(4/-/)-one

2-1fs g fp* W@@&gblbaﬁ(y("%@fg k@ BPRERAN SubstitAed Tnchddyeie,

azl n-
4 bleyﬁmobrdmyynlmpyﬂbcak‘» shenylising dae pe MRrphejergatoms,(preterably

2 %R 592500 3, SAR Y- PPERpI RS lFsH Sigse (R5Snd N

%n@bpﬁér@éﬂ Vor{ dfbre @BEble bonds. At least one of the rings preferably
uor o- 2- met hyl phenyl ) - 4- (2- hydr oxyet hy| ) pyri do[ 2
3cmppy$%&frﬂn'e‘( mH# emdecyclic heteroatoms, more préferably from 1 to 3

?sﬁéfg%tg@%hE@gh@égénbgyn,ythw&ér%cvawﬂm/@& UhpRYhERRbEclic)

2- n(a/@l)c{aipl)@reg%rﬁegbhb)drphewﬁr)gsﬂ;e(a%hnmvhtg(ﬂew k9 pyroides| 2

’ Examp}és of heterocycllc radlcals are: morpholinyl, piperidinyl, piperazinyl,
thiazolidinyl, oxazolidinyl, tetrahydrothienyl, dihydrofuranyl, tetrahydrofuranyl,
pyrazolidinyl, 1,3-dioxolanyl, pyrrolidinyl, pyranyl, dihydropyranyl,

isoxazolidinyl, imidazolyl, imidazolidinyl and the like.

The term “alkyl” 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,
pentyl, hexyl, octyl, decanoyl, dodecanoyl, hexadecyl, octadecyl groups and
the like.

The term “alkylene” refers to a divalent radial obtained from an alkyl radical

after one hydrogen atom has been withdrawn.

The term “alkenyl” refers to unsaturated groups comprising at least one
carbon-carbon double bond, and includes straight chain, branched chain and
cyclic groups. Suitable alkenyl groups, having 2 to 20 carbon atoms, include
ethenyl, 2-propenyl, 2-butenyl, 3—buteny|, 2-pentenyl, 3-pentenyl, 4-pentenyl
and the like.
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4-cycl opropyl - 2- (2, 4- di net hyl phenyl ) pyri do[ 2, 3-/)] pyra
zin-3(4/-/)-one

wQ2qodAaedskor ophenyl ) - 4-[ 2- (di et hyl am no) et hyl | ppeT/aBjoR9/@ 1428

-fe]pyrazin-3(4/-/)-one

2- (4-chl orophenyl ) -4-[2-(di et hyl am no) et hyl ] pyri do[ 2, 3
-fe] pyrazi n-3(4H) - one 13

1-ethyl -3-(4-fluorophenyl)pyrido[ 2, 3-b] pyrazin-2(1
H)-one as well as its racemc forns, tautoners,

enanti omers, diastereoners, epinmers and pol ynor phs,
anphdrterir ARy riyireiesrs to ?m@atd”nateldf@'bt]ps eutnpmidg/at least one

accegt abl e sal ts thereof. More preferably
gnd:@rgqan {rppge ]b@mahgng |ppdeg§§gpggm§h@@ &)ﬁ%nched chain and

o Ok PR EE o e s ot sget ong sPpapysben dpugte
g 4Ibo4nid thmt%bl?] alkylnyl groups, having 2 to 20 carbon atoms, include ethynyl,
chl or ophen fl hyl
TORIVYAHS- gtyéy? 3- blStynyl %Ipenl%)?rrly?,e% p%nzypn@ |4d8 r%tyﬁyl erd the
2- K -_chI or ophenyl ) -4-(cycl opropyl net hyl ) pyri do[ 2, 3-b] p
yrazi n- 3(4H) - one
2-(4-chlorophenyl)-4-cyc|opropy|nethylpyrido[2,3-/)]py

n'&@%% W Tplers dg angalid PR Aralirably.an alkyLgrenpdiaving

6 20%arbon atoms, substltuted with an aryl group. Suitable alxlalk I
4-chl or ophenyl)’-4-"et hyl pyri do[ 2,/3-b] pyrazi n-3( 4/ )S

ogneups include benzyl, picolyl, and the like.
2- (4-chl or ophenyl ) - 4-i sopropyl - pyri do[ 2, 3- b] pyrazi n- 3(
4H) - one

2-tHe témorairbeaN yelerdtd the'gioupxalieiCrwhareir thik s 3ntgdlkyirgroup.
zi n- 3(4H) - one

2- (4-fluorophenyl)-4-(2-nmethoxyet hyl pyrido[ 2, 3- b] pyr az

IznT e fﬁ%?ﬁﬁé&f"}f‘?rzﬁt&tﬂe 9IOUR A9 5 1) pyr azi n- 34/ -1)

-one

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

group.

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

arylalkoxy group.

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

The term “arylthioalkyl” refers to an alkyl group substituted with an arylthio
group.

The term “arylalkylthioalkyl” refers to an alkyl group substituted with an
arylalkylthio.
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2- (4- Fl uor ophenyl ) - 4- (2- hydr oxyet hyl ) pyri do[ 2, 3- b] pyra
zi n- 3(4H) - one

wa2@9aiwspr opyl - 2- (4-f 1 uor ophenyl ) pyri do[ 2, 3- b] PGT/ERI0NY/@ 1428

(4/-1)-one

4-cycl opropyl - 2- ethylpyrldog2 3-/7?] pyrazin-3(4/-1/)-one
4-cycl opr opyl met hyl - 2- (4- f | i%r ophenyl ) pyri do[ 2, 3-/ b] py
razi n- 3(4H) - one

o Pkt -REERA DIy Seferd 1) Sk A S sbsteRGitRs

as Its race orns, enant| oners,

di heteed@yhgraup. epi ners and pol yrmrphs and m xtures
t hereof, and the pharnaceutically acceptable salts
thereof. The invention also relates to the racemc

f of ﬁﬁ“ﬁé’t@%é&lo“xgélﬁl} r&fe?&id SHBNS/ group substltuted V\lllth a

di aSTer 60i Somer s s and organic or m neral

of heteroanylppyugrdspof the general formula (1), as mell
as their crystalline forms, including their

pol ynor phic fornms and the pol ynorphic fornms of the

CORAYEMS * Hétef&ér?lé‘llé)x@!aﬁ(yl "TeRreteaR Akyl pv&m $@ktitted with a

directed not only to racém c m xtures "of these
cohptauoaryjalkory @iosw. t o i ndi vi dual st ereoi soners and/ or
di astereoi soners thereof as well or as m xtures of
these in all proportions. The conpounds of the

I NTRELEMA * nétetr RISHBIKYE réfers taan aidyl grRslippduibatituted with a

cont ai n|n sufficiently acidic function or a
subetesoany @QTQS'DC function, or both,may include the
correspondi ng pharmaceut i caI |y acceptable salts of an

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

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

heterocycloalkyl group.

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

heterocycloalkyloxy group.

The term “heterocycloalkylalkoxyalkyl” refers to an alkyl group substituted

with a heterocycloalkylalkoxy group.

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

heterocycloalkylthio group.

The term “heterocycloalkylalkylthioalkyl” refers to an alkyl group substituted

with a heterocycloalkylalkylthio group.

The term “arylakenyl” refers to an alkenyl group substituted with an aryl

group.
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organic or mneral acid or of an organic or m neral
base. The expression "pharmaceutically acceptable

wag20008093efers to the relatively non-toxic m nRCEHEP2NY001428

organi c acid-addition salts, and the base-addition

salts, of the compounds of the present invention.

These salts may be prepared!®n situ during the final

i solation and purification of the conpounds. In

particul ar, the acid-addition salts may be prepared by
separately reacting the purified conpound inits

puThé itereh fanytalkyniyl! refersitgéman atikynyl gengl subistituted avith an aryl
isolating the salt thus forned. The resulting salts
ar@OUPor exanpl e, hydrochl orides, hydrobroni des,

sul fates, hydrogenosul fates, di hydrogenophosphat es,
citrates, maleates, fumarates, trifluoroacetates, 2-

naphe aérem &alkylbryalk @’ refpes to-aro blkyhgrouipf substittted Wit an alkyloxy
invention also relates to pharmaceutically acceptabl e
saPi®Pwi t h organic or inorganic bases. In particular,

the basic-addition salts may be prepared by separately
reacting the purified conpound in its purified form

wi The dermui'eyminalkyalkhi oefgamtacan atiyyl graup suhsditutad withea cycloalkyl
salt thus forned. The resulting salts are, for

exgrr%'lpe, nmetal salts, particularly alkali netal salts,

al kal i ne-earth netal salts and transition nmetal salts

(such as sodium potassium calcium nagnesium , .
al The termy  heferagyrioaliptyehel refers to aeakyl greyp gubstituted with a

anﬂ@@ir@cﬁfoalkyloxy group.

The term “heterocycloalkylalkoxyalky!l” refers to an alkyl group substituted

with a heterocycloalkylalkoxy group.

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

heterocycloalkylthio group.

The term “heterocycloalkylalkylthioalkyl” refers to an alkyl group substituted

with a heterocycloalkylalkylthio 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 one to four carbon
atoms. Such groups may be straight, branched, or cyclic chain.

The term “aryle sulfonylalkyl” refers to to the group aryle-SO»-Alk wherein,
“Alk” is an alkyl group.

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

group.
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secondary or tertiary am nes (such as diethylam ne,
triethylam ne, piperidine, piperazine, norpholine), or

wowaok/1iegi ¢ ami no-aci ds, or with osam nes (SucPCEHEP2009/001428

megl um ne), or wth am noal cohols (such as

3-am nobut anol and 2- ami noethanol). The invention

also relates to the salts ud®d for chiral resol ution

of the racemates. As exanples, the follow ng chiral

aci ds can be used : (+)-D-di-Cbenzoyltartaric acid,
(-)-L-di-Obenzoyltartaric acid,

( - The telim (halogen't refeng! tola Buaring, draming or chlorine atom.
(+)-D-di-O O -p-toluyl-L-tartaric acid, (R -(+)-nmalic
acid, (S)-(-)- malic acid, (+)- canphoric aci d,

(- The APROSIfiAE ferB-t6- Q:@NR@?] NRBRAWMNePE RBRY 3te asldgfined

hydr ogenophosphonic, (+)-ca anic acid, (-)-canphanic

acabove, Sill exgept- hxglﬁ@ggm Fﬁrgmmﬁngllyggut@}stltuted
(R -(+)-2-phenyl propionic acid, D (-)-mandelic acid,
L- (+)-mandelic acid, Dtartaric acid, L-tartaric

acTHe irfferdion’ sﬂ@dﬁ]pé@ndé aéétﬁmnﬁsto%ﬁﬁnlbe(is) extHitsit an hypoglycemlc
foll owing chiral am nes can be used uinine, brucin

( Sactivity( ped afe ¢I§9f¢gﬂmmg W@tmgrgmf ,p@tr(q%glys associated wnth the

t e%¥ ﬁﬂe’{)ﬂ@sulﬁéﬁ?ﬁkné ) o>1(azgl |2d|3n2r

( Rinsitin h@sﬁl;tan%ens tbbsdom:’iaddaw aeed(@jon iphbe)alcgbly oif mslu]in (cf.

s NLASSRE 185, A3 67r I S e

( Sbaﬁoi?@@%'c%%ﬁb@n@%ﬂ&w 85 dRibetEs XhYeorefpdrii&@iMarly non-insulin-
dependent diabetes (type |l diabetes or NIDDM), dyslipidaemia, obesity,
arterial hypertension, and also certain cardiac, microvascular and
macrovascular complications, for instance atherosclerosis, retinopathy and
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
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Al'so included in the scope of the present invention
are prodrugs of the conpounds of formula (1). The term

WO prodesdgl’ as used herein refers to any conpouPCI/EP2009/001428

mhen adm nistered to a biological system generates the
"drug" substance (a biologically active conpound) as a
result of spontaneous cheniYal reaction(s), enzyne
catalyzed chem cal reactlon(s) and/ or netabolic

5/ PeCR cégélgltebo&slﬁ ions Or ol ﬁ!\‘éé}chﬁ‘?\e%@%ﬁtm a polar

|nvent| on 5" used herei l'owm ng terms are

d&éowﬁd whde ;Idnmubok!sameng meani ngs, unless explicitly
stated ot herw se. The t
gr5h®§x9\$ﬁ|%s Halerg Sﬂﬂablﬁﬁéf oISt o, & Taceutically
[ KERRIIB BRSO P BhiUIBse of hGlobAMANNIR EEMASE
| ary groups, may be optionally
swmvanuesdalksme-ebﬂb reetel C@bonptes, magnesiygh@hpsphate,

P s e B Bt RO B 20
at pgp r%"cPJF%Fst cHES £ bARYCHESOIFER zr&;ln%' digcd! stéardtes are the preferred

het er oat ons as ring atoms in the aromatic ring and the
reammdets of the ring atons bei ng carbon atons.

BRS39S o= Y Bt paine anc
isotonic solut|ons are the vehicles most appropriately used.
For example, in the case of an oral administration, for example in the form of
granules, tablets or coated tablets, pills, capsules, gel capsules, gels,
cachets or powders, a suitable posology of the compounds is between about
0.1 mg/kg and about 100 mg/kg, preferably between about 0.5 mg/kg and
about 50 mg/kg, more preferably between about 1 mg/kg and about 10 mg/kg
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 (1) 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.
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thienyl, pyridyl, pyridyl-Noxide, pyrimdinyl,
pyrazi nyl, oxazolyl, thiazolyl, isoxazolyl,

w@eiopadsmyl , triazolyl, pyridazinyl, pyrrolyl, PCT/EP2009/001428

i m dazol yl, indazolyl, isothiazol yI i ndol ylI ,

oxadi azol yI and the |ike. The term’ cycl oal kyI means
saturated carbocycli c ri ngs18optional |y substituted,
and i ncl udes nono-, - and tri -cycl i c conpounds with

o /28 s 3p89E, BB gﬁag.oﬁg' L GreSept Pl SiR49R 18F Gra

Cyali@iastration meyl b@ﬁteélentétyéé dtiefe’tb urﬁl@aemﬁ g6 capdulbbecachets
i ke. The term "heterocycl oal kyl" refers tﬁo ptiona

su@stabdajsega%ﬁ@@tymm@a medgterminest amoupl ef the active mg?édlent
g% éaﬂ d(gr %gbrgngg H%Hr%ut'i‘[%f &t Q%LSK)ﬁﬁélgrg?n an gqueowss or non-

t haqoeoul W@ddsmraaﬁaﬁfoﬂinn&aiedhcw)ld ezumalsmmtomafaleyr—mrml liquid

or nore doubl e honds. At | east one of, the ri

)
oremiksion. o AgHYEEGTedien! T 515 B eyl tde8%5 a bolus,
%rﬂ.?atr? e preferably from1l to 3 heteroatons.
re ergg y, the heterocycloal kyl (or sinply
A ) radical conprises one or nDre rings,
avin 5 t,0 des Exa
hot Be degedTitinyertion18o SeBtesiRicmaaan of Seneral frmpte () as well
p' Q§'itﬁ%%8é’r‘mc ﬂ)?l'h%zﬁidt&*nﬁyé endrfdPlerslididdtereomers, epimers and
t etrahydrot hi enyl’, di hydrofuranyl, tetrahydrof ur anyl ,
py palzquruha,yand mlgucﬁso&@r%quand ﬁya phanimaacgutically agﬁgmtable salts

dl gé%ﬂ?ﬁﬁﬁéprgh%roaiﬁﬂém 'ajbgwcan{ernt ?&Z{ﬁ yrlreventlon and/or

treatment of pathologies associated with hyperglycaemia; for the preparation

heterocyclic

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 Il diabetes and pathologies
associated to metabolic disorders, hypercholesteremia, hyperlipidemia, which
are increased by hyperinsulinemia and hyperglycemia; for the treatment of
diseases chosen from diabetes related microvascular and macrovascular
complications, such as arterial hypertension, inflammatory 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
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The term"alkyl" refers to a saturated aliphatic

groups, including straight chain and branched chain
WQe@WopeI34Sui t abl e al kyl groups, having 1 to 20PCHEPR29A9/001428

atons, include nethyl, ethyl, propyl, isopropyl,

butyl, sec-butyl, tert-butyl, pentyl, hexyl, octyl,

decanoyl, dodecanoyl, hexad®yl, octadecyl groups and

the like. The term "al kyl ene" refers to a dival ent

radi al , obtai n r cal kyl ' A o}

ny ARt QoSN iR AR, wHidtF bl Prensed by

r eh@p&ridsuliHem™ HhathyBetdlpsaifiac fofithe Steagmaht bfdiséaseechosen
car bon- car bon doubl e bond, and includes strai ght

chfiom dipbatestielated miarayagcelat And raaeyapasculas gapplications, such

ot AR e, Wby PrateRieshbitanbRRets,
3- pRitreandiopathperetiaophtrgrshd heuroplathyT fer reducingdiypengtytaemia,
refers to unsaturated groups conprising,at |east one

cafasdhe trepbBaNt of Prsiipisaemia fdi RS dippagemeuThas n,

RS ER iaReey Sy SO RrcAER ALt e

Sui tabl e al kynyl groups, having 2 to 20 carbon atons,

" Shisash oA A PR BB spouncs o

; ﬁf‘{ﬂl‘ﬁ M?j?éoésdpéfhnae:/o?%gé\?e,ta%c%iﬁé kY thedfofRingrepr&deiithtive
methods shown in Scheme 1 (Preparation of the Intermediates
diaminopyridine derivatives); Scheme 2 (Method A) or Scheme 3 (Method B),
in which X, Y, Z, W, R1, A are as defined above in formula (I) and Hal is a
halogen atom, preferably Cl or 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 (I) 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 and A 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 diaminopyridine derivatives:

Scheme 1:
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1 to 20 carbon atons, substituted with an aryl group.
Sui tabl e aryl al kyl groups include benzyl, picolyl, and
WO pwol1098¢1 The term "al koxy" refers to the gr oRGI/EPIHOLN01428
wherein "al k" is an al kyl group. The term "aryl oxy"
refers to the group aryl-O_. The term "aryl oxyal kyl "
refers to an al kyl group s¥stituted with an aryl oxy
group. The term "aryl al koxy alkyl" refers to an al kyl
group substituted with an aryl alggoxy group. The term R
“aryl al koxy" refers to the grou ryI Al k-O, wherein |
"Alk" is an al kyl group. Th "aryl t hi oal kyl " N
re Balan alkkil™ gr oup yﬁg( ut ed V\AReldutannaryIthl\/ |
groule’he te%m*ary-i-a?kylthl al kyl *—refers—to—=2n
al Ryl substituted wT anmyl al kyl t hi o. The ternW
"het eroaryPal kyl" refers to an al kyI group substitut ed()
with g)heteroaryl group. The t@ m "heteroaryl oxyal kyl
refers to an al kyl group substituted with a
het eroaryl oxy group. The term "heteroaryl al koxyal kyl "
refers to an al kyl group substituted with a

wherein:

Hal is a halogen atom, preferably Cl, Br;

R1 is as above defined in formula (1);

X, Y, Z and W are as above defined in formula (l).

Pyridine nitro amino derivatives of formula (2) are prepared by reacting an
halo-nitropyridine derivative of formula (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 pyridine derivatives of formula (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(ll)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 pyridopyrazinone derivatives:
Scheme 2 - Method A
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het er oaryl al koxy group. The term "heteroarylthioal kyl"
refers to an al kyl group substituted with a

wheaoenesslyl t hi o group. The term PCT/EP2009/001428

“heteroaryl al kyl thioal kyl" refers to an al kyl group
substituted with a heteroar%I al kylthio group. The term
"het erocycl oal kyl al kyl " ref#&ks to an al kyl group

subst ituted with a het erocycl oal kyl group. The term
"het erocycl oal kyl oxyapkyl " refers to an al kyl group

substltu td with a he ero&ycl oal kyl oxy oup. The term
heteroc cl oal kyl aRk0X refers tojan al kyl .group

?&K Wed with a hete ocycl oal k\y oup. The
Eterocy " refdfs tp an al kyl

,Qtltuted with a heterocy&pg il 0 group.
The erm 2het erocycl oal kyl al kyl t hi oaI kxl refers to an
al kyl (3yroup substituted with a
het erocycl oal kyl al kyl t hi o group. The term "aryl akenyl "
refers to an al kenyl group substituted wth an aryl
9r PHR- mEholas @arl@dméngwfadle fdrejomisouriist of farmakky)nwherein:

group substituted with an aryl group.
Rx is Hal, ORe (wherein Re is hydrogen lower alkyl);

Hal is a halogen atom, preferably Cl, Br;

R1 is as above defined in formula (l);

A is as above defined in formuia (1);

X, Y, Z and W are as above defined in formula (1).

Pyridopyrazinones of formula (1) are prepared by cyclization of compounds of
formula (3) with 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
0O

T1 Rx/u\”/ Rx R
XA 1 N0
| - Il >
= Sw” N oH
(5)

$1 HO\B/A $1
XN O OH XN O
Y Y
1Y . LY
L“N N Br LWN N A
©)

0

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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The term "al kyl oxyal kyl" refers to an al kyl group
substituted with an al kyl oxy group. The term

wo gopehamsikyl al kyl " refers to an al kyl group SuRGI/EP20®0D1428

with a cycloal kyl group. The term

"het erocycl oal kyl oxyal kyl" refers to an al kyl group
substituted with a heterocy%zoaJkonxy group. The term
"het erocycl oal kyl al koxyal kyl" refers to an al kyl group

Smé't‘ya”mgg%ta%@; Eﬁfﬁﬂy@ Q@ kyl al koxy group. The

term "heter 0 I oal Kyl'* refers to an al kyl
grRtjis aslabove aefidediin FormulatBr ocycl oal kyl t hi o group.

;Ih ﬁ%gbeggtge@bgg&% (z%arl&}f%?h;kgl thioal kyl" refers to an
hekevngﬁthw &l 7 kiybvdbenissPiforrhm (gr m " | over

referre 0 herein I n connection with organic radicals
or conpounds respectively defines such as with up to

a8 BHEL 8 Bt s e B Y fhon o

?L‘?‘ﬁﬁg{‘@‘?’%@?ﬂ‘gﬁé fﬂgltvﬂtt’lg Eféfgbgﬁps)le? ghrt@y@(tbh@)at@véta defivatives in

arileeprasenge kf ahl@aéi ene %Auwaleir% ofA tmsegan g’mecafgégi%pbase, such as
sodium or potassium carbonate, cesium carbonate, or an organic base, such
as triethylamine or diisopropylethylamine, in a inert solvent, such as, for
example, dichloromethane, acetonitrile, DMF, at a temperature between
20°C and the reflux, for 1 to 24h.
Bromo derivatives of formula (6) are prepared by bromination of compounds
of formula (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.
Pyridopyrazinones of formula (1) are prepared by reacting the bromo
compounds of formula (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(li)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 ternms "al kylthio" refers to the group al kyl -S-,
wherein "al k" is an al kyl group. The term "hal ogen”

wo efoened3sb a fluorine, brom ne or chl orine at oreT/EPZ009/001428

term"am dino" refers to -C(NR3)-NR3R4 where R3R4 are
as defined above, all, except hydrogen, are optionally
substituted. The invention'%’ conpounds according to
formula (1) exhibit an hypoglycem c activity, and are
U?ﬁiéﬂn ds%ek %rbro%i'éﬁﬁﬂbdcn‘y HRLCURGPIEFtRas AEilsheSeMés 1100
the syndrome of 1nsulin résistance. Insulin resistance
| smahadatactor. Sbe gltiagrpadntst(Mop. ) iwereaeagyredprod Stuart

ul i ég K. "Presse Medicale", (1997), 26(14),

g@?Qﬁ 96Ki s i nvol ved in many pat hol ogi ca

cogﬁléﬁ,lﬁ_, such as diabetes and nore particularly

non-1nsul 1 ndependent di abetes (type |l diabetes or

NI Examplejds N-&M@ylmfébv%ﬁ -nitreryridin-2asmineensi on,

and al so certain cardiac, mcrovascul ar and

macr ovascul ar conplications, for instance

at heroscl erosi s, retinopathy and neuropathy. An this

respect, reference will be nmade, for Exanple;

Di abh?t es, 37, (1988), 1595-1607; Jour nﬁl of . Di abet es
con‘pl icatjons, 12, (1998), 1i0- 'ﬁ" Hor m

ReE%ES (@@/ 2\81232 —T-I're—l—rrve'ntl ln/a so relates to
ar

ph c®@i cal Yconposition containing i ve
i ngredi ent at | east one conmpound of for nul a (), as
defi ned above, and/or a

3 g (18,9 mM) of 2-chloro-3-nitropyridine and 5 g (70,3 mM) of
cyclopropylmethylamine in 12 ml of tetrahydrofurane were refluxed under
stirring for 1 h. Water was added and the aqueous layer was extracted with
ethylacetate. The organic layer was washed with water and dried over
anhydrous sodium sulfate. The solvent was removed under vacuum to give
3,5 g of N-(cyclopropylmethyl)-3-nitropyridin-2-amine as a yellow oil. Yield:
95,7%.

NMR "H (300 MHz / DMSO-d6) & (ppm): 0,06 (m,2H), 0,24 (m,2H),
0,95(m,1H) 3,22 (t,1H), 6,53 (m,1H), 8,18 (m,1H), 8,25 (m,1H), 8,31 (m,1H)

The following compounds were obtained using the same procedure as in

Example 1.

Example 1-2: N-(2,2-difluoroethyl)-3-nitropyridin-2-amine
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pharmaceutically acceptable salt thereof, in
conbi nation with one or several pharmaceutically

wozwenewsiwl e carrier, adjuvant, diluent or exciPCBEREP2009001428

person skilled in the art is aware of a whole variety
of such carrier, adjuvant, ?%Iuent or exci pi ent
conpounds suitable to fornufate a pharnmaceutica
conmposition. The pharmaceutical conpositions of the

Pr ESIarT,N;D4en20 B 5camdse spdtirohmteride1by20e4vari ety of

routes including oral, parenteral, intravenous,
i ntranuscul ar, rectal per nucous or percutaneous. They

o Exehis £ RSMBRbITIIoRaRs Al 20

formof plain or coated tabl ets, sugar-coated tablets,
waf er capsul es, gel capsules, pills, sachets, powders,
supposiﬁ%?iesor rectal capsul es, solutions or

suspensi ons, for percutaneous use in a polar solvent,
or #¥s pdFrucous use. The excipients that are suitable
for| sug¢h admini strations are pharmaceutically

acc abhe,exci pi ents, such as cellul ose or
n1crocrystalllne cellul ose derivatives, alkaline-earth
nmet al car bonat es, nagne3|un1phosphate st ar ches,

nmodi f.i st hes,. | act ose, and,t r solid
o&ﬁg?ﬁ%&Faégtfﬁs Ml?@ P&EHQW?@ orﬁé)@ﬁyet hyl ene
gl ycol stearates are the preferred excipients. For
parenteral use, water, aqueous sol utions,

phgxammgﬂgﬂle(aycIQprgpu 3-n|tropyr|d|n-4-am|ne

Y

\NH

N
Z>no,

NMR 'H (300 MHz / DMSO-d6) & (ppm): 0,46(m,2H), 0,67(m,2H),
2,45(m,1H), 7,05(d,1H), 8,05(s,1H), 8,14(d,1H), 8,79(s,1H)

Example 1-5: N-(cyclopropylmethyl)-3-nitropyridin-4-amine

\NH

N
NO,

NMR "H (300 MHz / DMSO-d6) & (ppm): 0,20(m,2H), 0,39(m,2H),
1,05(m,1H), 3,17(t,2H), 6,94(d,1H), 8,15(d,1H), 8,33(s,1H), 8,91(s,1H)
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i sotonic solutions are the vehicles nost appropriately
used. For exanple, in the case of an oral

wa@eeonissr ation, for exanple in the form of grBCIVER2NI/001428

tabl ets or coated tablets, pills, capsules, ge
capsul es, gels, cachets or wders, a suitable

posol ogy of the conpounds i’ between about 0.1 ng/kg
and about 100 ny/ kg, preferably between about 0.5
OE K ampiel 22 RBYEySIdpFEp ?ﬂnelﬁ%‘l yridihesnBidialmmercen

a / kg ‘and about 10 ngy/kg and nost preferably
bet ween about 2 ng/ kg and about 5 ngy/kg of body wei ght
per day. |f representative body weights of 10 kg and
100 kgdgﬁg consi dered, in orderdpéiillustrate t he
dail y | dosage range that can be used and as

de d above, suitable d Y of the conpounds of
th rnula (IT‘"*TT_be bet Wwegh_about 1-10 ng/ per day
and e10000 ng/per day, prefé¥ably between about

8 S L R RN i ey

an&nmésih 38 ﬁfl of ﬁhétuahﬂtmm?aa@edGOOmg af galfddio®Oon carbon at
‘%er day. It will be understood, however, that
s

fThe réastion BUHr Was gHyregder 3mtarpoahiq"éﬁ>ﬁfawft?|undef
of Iri)){cﬂgggﬁ ggrln;ﬂlgéﬁ&leyat%o%%%%ﬁréé Q‘F\Iet{%éé‘lgaté @Q%ggsdté{d b¥ Celite

compound ‘e

‘weaghthe fieaty #aslevapoiated emdendamiiwn togive 3,1 g of N*-

(cyclopropylmethyl)pyridine-2,3-diamine as a solid. Yield: 99,5%.

NMR 'H (300 MHz / DMSO-d6) & (ppm): 0,00(m,2H), 0,24 (m,2H),
0.,89((m,1H), 2,96 (t,2H), 4,5 (s,2H), 5,37 (t,1H), 6,15(m,1H), 6,44(d, 1H), 7,13
(1d,1H)

The following compounds were obtained using the same procedure as in

Example 2

Example 2-2: N?-(2,2-difluoroethyl)pyridine-2,3-diamine
F

CsHg F, N3 = 173,16 Mass spectrometry M+1 = 174,1

Example 2-3: N2-cyclopropylpyridine-2,3-diamine
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the individual being treated; the tinme and route of
adm nistration; the rate of excretion; other drugs

WaReno3ave previ ously been adm ni stered; and PGEEP2009/001428

severity of the particular di sease undergoi ng therapy,
as is well understood by those skilled in the art. As
noted above, formul ations 9 the present invention
suitable for oral adm nistration may be presented as
di screte units, such as capsul es, cachets or tablets,
each containing a predeterm ned anount of the active

i nggledNgt 14849a Masdepectrometnylet = 80,4 sol ution or
a suspensi on in an aqueous or nonaqueous liquid; or as
an oil-in-water liquid emulsion or a water-in-oi

I Eﬂhﬁxggénz'-&(' mcgmﬁor%wp/ﬁ.d.ner@mcﬁah.ﬁay al so be

a as bol us, €l ectuary or paste. The
presentynvention also relates to conpound of genera
formulai(l) as well as its racem c forns, tautoners,

' s, diastereoners, epiners and pol ynor phs,
mixtures thereof, and the pharnmaceutically

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

pat hol ogi es associ ated with hyperglycaem a; for the

Pr RV 4H1(300 MHQ/'DMS@E@@P_? (dgra): 0,29(nezH), 0$ﬁﬂ|(hﬂ2H),
secretion I n response o ﬁg ucose concentratlo

pr 223(mblly), f404=0(§i?é‘|)l; P ht). POt Abdt 4

preferably for the prevention and/or treatnent of type

Il di abetes and pat hol ogi es
Example 2-5: N*-(cyclopropylmethyl)pyridine-3,4-diamine

X,

|

NP SN,

NMR "H (300 MHz / DMSO-d6) 5 (ppm): 0,02(m,2H), 0,28(m,2H),

0,84(m,1H), 2,74(t,2H), 4,41(s,2H), 5,19(m,1H), 6,14(d,1H), 7,35(d,1H),
7,41(s,1H)

Method A
Example 3: 2-(4-chlorophenyl)-4-cyclopropylmethylpyrido[2,3-b]pyrazin-
3(4H)-one

A A
ENINH N o EN;\[N (0}
7 NH, OH - ZSN
cl
430 mg (2,63 mM) of N2-(cyclopropylmethyl)pyridine-2,3-diamine and 485,4
mg (2,63 mM) of (4-chlorophenyl)(oxo)acetic acid in 6 ml of methanol were
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associ ated to netabolic disorders, hyperchol esterem a,
hyperli pi dem a, which are increased by

whypenoassul i nem a and hypergl ycem a; for the tPEHEP®NY/001428

of di seases chosen from di abetes related m crovascul ar

and macrovascul ar conplicatjpns, such as arteri al

hypertensi on, inflammtory 9rocesses, m croangi opat hy,

nmacr oangi opat hy, retinopathy and neuropathy; for

r er‘é‘ﬂﬁk@@ SR OA 5oR8 Erstalligéd .t TiRe E6mpburd vasffitered and washed
dysl i pi daem a and obesity; or diseases such as

cawdiin ovatbandldo giveseases, conpri sing at heroscl erosi s,

?@ 1 G2 FERpl M RES oo RS2 R plpyrazin-
Mloﬁ@égb't%ldé solicsyierl B6&%.i ts racem c forns,

a onmers, enantioners, diastereoners, epiners and
pol ynor phs and m xtures thereof, and the

PGSRt EESCEIOB b 9T M Loy 1)

pas gl @aHg S7,3a6h2HR B 83 i) hg Ad(dRi),o8,666d, 1H), 8,88 (@h1 i)
for the treatnent of diabetes, nore preferably for the
preventi on and/ or treatnent of type Il diabetes and

pa [ [ I i
Py PP (51BiviRg SRR e dTRAART usid (Rl oie procedure as in
| NExampd3by hyperinsulinem a and hypergl ycem a; for

the treatnment of di seases chosen from di abetes rel ated
m crovascul ar and macrovascul ar conplications, such as

‘?nr %g%' le '?Nﬂeﬁ;,ﬁ-ﬁﬁi%pﬂé?fﬁlﬁmy]b)ﬁrﬂd[z@sﬁmrazin-3(4H)-one

NMR "H (300 MHz / CF;COO0D) 5 (ppm): 0,18(t,3H), 3,30(q,2H), 6,16(d,2H),
6,55(m,1H), 6,84(d,2H), 7,37(d,1H), 7,63(d,1H)

Example 3-3: 2-(4-fluorophenyl)-4-ethylpyrido[2,3-b]pyrazin-3(4H)-one

CH,
Ao
:

NMR "H (300 MHz / DMSO-d6) & (ppm): 1,30(t,3H), 4,47(q,2H), 7,36(t,2H),
7,51(m,1H), 8,33(m,3H), 8,69(d,1H)

Example 3-4: 4-ethyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
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macr oangi opat hy, retinopathy and neuropathy; for
reduci ng hyperglycaem a, for the treatnent of

waelyebipiddaen a and obesity; or di seases such aBCT/EP2009/001428

cardi ovascul ar di seases, conprising atherosclerosis,
nyocardi al ischem a. The pr@ient i nvention al so
relates to manufacturing prdtess of conpounds of
formula (1), as defined above, according to the

foll ovagHrepr esentative nethods shown in Schene 1

(Pr epar ati on of the Internedi ates di am nopyri di ne

de %); Schene 2 (Method A) or Schene 3 ( Met hod
B)| u-- X, Y, Z,W R 1, A are as defined above in
fornulé‘(l d Hal is a hal ogen atom preferably C
or Br. The | owi ng schenes are given for
representative purposes, and solely for the purpose of
facilitating the representation. Needl ess to say,

denfid! g3 M#Pf/ DAIZOEBN & : QIBO(LBHS, AATIdIRH), 7,54(m,4H),
f € obt al ne e net hodol ogi es
pr&,ﬁé(mﬁH)r;rﬁ)ﬁMd 1dt)apt ed by a person skilled in the
art by selecting the appropriate starting nmaterial s,
in which the nature of the substituents RL and A may
beggRRhiplé 895: 2ipenilsrid R4fcyetd tide[2)3b)pyrazin-
an‘%‘g%;r%r'h—of t he desPrheegﬁ,c)ra]gldr?& T%?pﬁn)r{)ounds usef ul
ac3@Hhroneto the invention may be prepared, unless
specifically specified, by the application or

adaptati on of known net hods, by

e

NMR "H (300 MHz / CF;COOD ) & (ppm): 1,15(m,2H), 1,60(m,2H), 3,27(m,1H),
7.40(d,2H), 7,83(m,1H), 8,13(d,2H), 8,64(d,1H), 8,86(d,1H)

C16H12CIN3O = 297,74 Mass spectrometry M+1 = 298,0

Example 3-6: 4-cyclopropyl-2-(4-fluorophenyl)pyrido[2,3-b]pyrazin-
3(4H)-one

e

NMR 'H (300 MHz / CF;COOD) & (ppm): 1,10(m,2H), 1,57(m,2H), 3,23(m,1H),
7,06(m,2H), 7,79(m, 1H), 8,15(m,2H), 8,59(d,1H), 8,83(d,1H)

C16H12FN3O = 281,28 Mass spectrometry M+1 = 282,1
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whi ch are neant met hods used heretofore or described
inthe literature, patents or patent applications, the

w@h@aileskl Abstracts and on the Internet. PrepaPGI/ERP2000601428

the Internedi ates di am nopyridi ne derivatives: Schene
1:wherein: Hal is a hal ogeg%gzhom preferably d, Br; R
1 is as above defined in f la (I); X Y, Zand W
are as above defined in fornula (1). Pyridine nitro
aremn 1S Bmt4-&9érdafroi:9rrnutrw|(204-ﬂuar@pn@ny ?ﬁyﬂwolz ,3-

r ng an hal o-nitropyridine derivative of fornula (
1)b]p|ymzmﬂ3(dﬁ)mﬂe|n the presence of at |east one

equi val ent of a base, such as sodi um or potassium
carbonate, cesium carbonate, or in the presence of at

| east t equi val ents of the considered amne, in an
i nert %ent, such as tetrahydrofurane, acetonitrile
ene

or tol at a tenperature between 200C and the

re 1 to 24h. Diam no pyridine derivatives of
fo may be prepared from conpounds of fornula
(2) by re ion of the nitro to the correspondi ng

prinmary aronmafic anine. Preferred nethods use netal,
such as Zn, Sn or Fe, in acids, such as aqueous HCl.

O her referred met hod, use netal in |lower state of
OXNAR (1916308 Mtz ADMSOHIE)Gh (Y@, 46(m-dH), RaB(mstihr | y

Pr 26514 58y 7 34llSH), 7,49(m, 1H), 8,30(m,3H), 8,65(d,1H)

Example 3-8: 2-(4-chlorophenyl)-4-(2,2-difluoroethyl)pyrido[2,3-
b]pyrazin-3(4H)-one

F
N N (0]
(L
~—
= Nj(@\
Cl

NMR 'H (300 MHz / DMSO-d6) & (ppm): 4,88(td,2H), 6,41(tt, 1H),
7,59(m,3H), 8,28(m,3H), 8,66(d,1H)

Example 3-9: 3-(4-chlorophenyl)-1-cyclopropylpyrido[3,4-b]pyrazin-
2(1H)-one

)@
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reduction by catal ytic hydrogenation, which uses netal
catal ysts fromnetals such as Pd, Pt or Ni, preferably

wdeboonowiar coal or Raney Nickel in solvents sSuptI/AB2009/001428

met hanol , ethanol, tetrahydrofurane. Preparation of
t he pyridopyrazi none deriv%{c): ves: Schenme 2 - Met hod
A(3) (I) This nethod is pa cularly suitable for
conmpounds of fornula (1), wherein: Rx is Hal, ORe

mew@m Nmiﬂmwmrdesﬂ?}@%n)gbmm 2H§1I1 B@(n&ZH)

rerera

de3 nﬁ@nHH) Y@B(nmzhl)u )82(cA1 H3, &29¢chakdy &j@ﬁﬁ%ld) |9nO4(s 1H)

eI = 897, PSS REREEO BB APYE R 0 o

prepared by cyclization of conpounds of formuil a (3)

with an a- keto acid derivative in a solvent, as, .
é‘r rgemn-

f ExamplgBel0: ecyelopropyk314-flugrophenyllpyridol3
(%Fhor toluene, at a tenperature between 200C and

, hore preferably reflux, for 1 to 36 h.
Schene 3 - Method B (3) (5) (6)

X
=

C16H12FN3O = 281,28  Mass spectrometry M+1 =282,0

Example 3-11: 1 -cyclopropyl-3-phenylpyrido[3,4-b]pyrazin-2(1H)-one

X

C16H13N3O = 263,29  Mass spectrometry M+1 = 264,1

Example 3-12: 1-cyclopropyl-3-[4-(trifluoromethyl)phenyl]pyrido[3,4-
b]pyrazin-2(1H)-one

X
N y
XN
CF,

Cq7H12F3N3O = 331,29  Mass spectrometry M+1.= 332,0



(1) This nethod is particularly suitable for conpounds
of formula (1), wherein: Rx is Hal, ORe (wherein Re is

Whiogo/sgéH, | ower al kyl); Hal is a hal ogen at omPCT/EP2009/001428
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preferably C, Br; R 1 is as above defined in fornula

(1); Ais as above defined %{ formula (1); X, Y, Z and

Ware as above defined in foYnula (I).

Hydr oxypyri dopyrazi nones of fornmula (5) are obtained

byesamgné @t;@m-g&cﬁ 1fo4-chRipobyl-8-meth Plpyiidof2,3-
oxo0) acetat é derivatives in

pranamneS(&H) -omnst one equival ent of a base, an

i norgani¢ base, such as sodi um or potassi um carbonate,

cesi uﬁ%?a:lrbonate, or an organi ¢ base, such as

trigthw angne or diisopropylethylamne, in a inert
solwe t, Tsuch as, for exanple, dichloromethane,

ac

the refl ux

DMF, at a tenperature between 200C and

r 1 to 24h. Bronpo derivatives of fornula

(6) ai‘e prepar &l by brom nation of conpounds of

fo 0 9(s,3H
K o‘MHEQDﬁwéb" R05(m, 2B 4, Eﬁ??%a (s,3H)

t eam(mtmw [36{ e Elly 729’(16 2HhB, Bh(ei 2Ielj BLBQ,(d,mb‘r)e
preferably reflux_for to 2 yr ones of
f ofemll+aC tI%)O Fr3l 1p?%paM@§is Bpe¢ E%{E? ry] ﬂ? 33?0(?70

m.p.: 159-163°C

Example 3-14: 4-cyclopropyl-2-(4-fluorophenyl)-6-methylpyrido[2,3-
b]pyrazin-3(4H)-one

H,Co NN _O
’
F

C47H14sFN3O = 295,31  Mass spectrometry M+1 = 296,0

Example 3-15: 2-(4-chlorobenzyl)-4-cyclopropylpyrido[2,3-b]pyrazin-
3(4H)-one

A K

NMR 'H (300 MHz / CDCls) 8 (ppm): 0,86(q,2H), 1,28(q,2H), 3,00(m,1H),
4.12(s,2H), 7,19(m,3H), 7,30(d,2H), 8,02(d,1H), 8,50(m,1H)




conmpounds of fornmula (6) with boronic acid derivatives
or their esters, in the presence of a base, such as

WOg \9834dar bonat e or pot assi um carbonate, andP&T/EP2009/001428
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catal yst, such as bis(triphenyl phosphi ne)

pal I adiun(ll)chloride, in ap_inert solvent, such as

di met hyl f or mam de or tol uen%? at a tenperature between
200C and the reflux, nore preferably reflux, for 1 to
24 Exaiiifle AP R2-flusHophhiyH-( nithioretiyifoyriaérald.on
W ; ver, limting it. The starting nmaterials
us bipyrazincd(bf)—oneduct s or products prepared according
to known procedures. The percentages are expressed on
a wei ght basis, unless otherw se nentioned. The
conmpounds were characterised especially via the

foll owiég)g\aal aI techni ques. The NMR spectra were
actpd’r 51 g~ aBruker Avance DPX 300 MHz NWR
spectro he masses were determ ned by HPLC

coupl ed o an Agilent Series 1100 mass detector. The
nmelting pofnts (mp.) were neasured on a Stuart
Scientific block. Exanples: Exanple 1:

L/ -(cycl opropyl nethyl )-3-nitropyridin-2-anmine 3 g
(18,H{1N;05 =298h8 or Mass BpectegmetrdiMet argdob0g (70, 3

of
m\/Dm.p.: 124-127°C

Example 3-17: 4-butyl-2-(4-chlorophenyl)-pyrido[2,3-b]pyrazin-3(4H)-one

C17H46CIN3O = 313, 79 Mass spectrometry M+1 = 314,0

Example 3-18: 2-(4-chlorophenyl)-4-isopropyl-pyrido[2,3-b]pyrazin-
3(4H)-one

e
N\ N._-O
Cl

NMR 'H (300 MHz / DMSO-d6) & (ppm): 1,55(d,6H), 5,86(m,1H),
7,40(m,1H), 7,50(d,2H), 8,15(d,2H), 8,20(d,1H), 8,60(d,1H)
C16H14CIN3O = 299,76 Mass spectrometry M+1 = 299,7
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cycl opropyl methylamne in 12 m of tetrahydrofurane
were refluxed under stirring for 1 h. Water was added

WOLH0/1 e aqueous | ayer was extracted with et hACIHER2E19401428

The organic |ayer was washed with water and dried over
anhydrous sodi um sul fate. The sol vent was renoved
under vacuumto give 3,5 g

L/ - (cycl opropyl net hyl )-3-nitropyridin-2-anmne as a
yeIIow oil. Yield: 95 7% NWR 1H (300 I\/Hz / DI\/BOd6) d
(ppm : 0,06 (m2H), 0,24 (m 2H), 095

(t Exaniple 8-%% 4-ay¢ cmropsl-Zd% apmet| ymnenyl) pyrldo[z 3-

he follow ng conpounds were obtained
usgi@"mﬁg’gg %cedure as in Exanple 1. Exanple 1-2:
L/-(2,2-difl uoroet hyl ) - 3-ni tropyridi n-2-am neC7H F
2N3C2 = 203, 15 Mass spectronetry Mrl = 204 Exanpl e
1-3: LN/cycl opropyl -3-nitropyridi n-2-am ne CBHON3IQ2 =
179, 18 55 spectronmetry Ml = 180,0 Exanple 1-4:
" opyl )-3-nitropyridin-4-amne NVR 1H (300
d (ppm: 0,46(m2H), 0,67(m 2H),
( 05(d,1 H), 8,05(s,1H), 8, 14(d, 1H),
8,79(s,1 H) FXagrpl e 1- 5:
L/ - (cycl opropyl net hyl ) -3-ni tropyri di n-4-am ne NVR 1H
(309, HVRE M DWEE31GB)  dMaspspectioraéifyrVery) = 33230( m 2H)

Example 3-20: 4-cyclopropylmethyl-2-(4-

trifluoromethylphenyl)pyrido[2,3-b]pyrazin-3(4H)-one

N N (0]
(X
’ i@
CF

C1gH14F3N30 = 345,32  Mass spectrometry M+1 = 346,1

Example 3-21: 4-(2,2-difluoroethyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-

one
F
Kk F
N N (@]
| N
o
P4 NI@

CisH44F2N3O = 287,27 Mass spectrometry = 288,0
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1,05(m 1H), 3,17(t,2H), 6,94(d,1 H), 8,15(d, 1H),
8,33(s,1 H, 8,91(s, 1H) Exanpl e 2:

WOL00%10884pr opy| met hyl ) pyri di ne- 2, 3- di am ne To P&T/EP2009/001428

solution of 3,5 g (18,1 mV) of
L/ -(cycl opropyl nethyl)-3-nityopyridin-2- amne in 36
m of nethanol, were added O ng of palladiumo n
carbon at 5% The reaction mxture was stirred for 3 h
at Examiplé S22 44 22<difindese thyl)-2¢4-fludrophphgh)pyeido{2,8m
pressure, e catalyst was filtrated o n Celite and
t helmyirazing8@H)=@n@vapor at ed under vacuumto give 3,1 g
of L/2- (cyclopropyl nethyl)pyridine-2,3-diam ne as a
solid. Yield: 99,5% NWR 1H (300 MHz / DWVSO d6) d
(ppm : OFOO(mM 2H), 0,24 (m2H), 00,,8899((((mm, 1H),
2,96 (t,%bh)\ 4,5 (s,2H), 5,37 (t,1H), 6,15(m 1H),
6,44((J 1 17,13 (1d,1 H The foll owi ng conpounds
wer (B&d using the sanme procedure as in Exanple 2
2

2

I
s

; oet hvl ) pyridi ne-2, 3-diam ne C7H9 F2 N3
= 173,16 Ma pectrometry M+l = 174, 1 Exanple 2-3:
L™-cycl oprop yrEdi ne”. S-di ami ne YCBHNN 3 = 149, 19
Mass spectronmetry Ml = 150,1 Exanple 2-4: L

cycl opropyl pyri di ne-3, 4-di am ne NMR 1H (300 WHz /

O, (62 LA 2485 27 O 388 gt dtrore iy ML= 305:0

Example 3-23: 4-(2,2-difluoroethyl)-2-(4-
trifluoromethylphenyl)pyrido[2,3-b]pyrazin-3(4H)-one

F

KLF
N. _N.__.O
B
”‘I@

CF3

C16H1oFsN3O = 355,27 Mass spectrometry M+1 = 356,0

Example 3-24: 4-(2-methoxyethyl)-2-(4-trifluoromethylphenyl)-

pyrido[2,3-b]pyrazin-3(4H)-one

C17H14F3N302 = 349,31 Mass spectrometry M+1 = 350,1



2,23(1Ti | H), 4,40(s,2H), 5,65(s,1 H, 6,50(d,1 H),
7,49(m 2H) Exanple 2-5: L

WOr289%108H opy | et hyl Jpyri di ne- S*-di ami ne NVR 1BCTEF3009{091428
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/| DMSO-d6) d (ppm : 0,02(m2H), 0,28(m2H), 0,84(m1l
H, 2,74(t,2H), 4,41(s,2H) ,55,19(m1 H, 6 ,14(d, 1 H),
7,35(d,1 H, 7,41(s,1H Method A Exanple 3:

2- (4-chl or ophenyl) - 4-cycl opr opyl net hyl pyri doJ[ 2, 3-

| PExaviiple 3325t12-(4-chlcrdpheny()24-42-meéthoxyethyl)pyrido[2,3-
L/”™cycl opr opyl met hyQopyri di ne”. S-di ani ne and 485, 4 ny
(ZPMFW'Q&"OZP%I or ophenyl ) (oxo)acetic acid in 6 n
of met hanol wererefluxed for 16 h. A solid
crystallized. The conpound was filtered and washed

wi th netdranol to give 300 ng of

2- (4-chljor ophenyl ) - 4- (cycl opr opyl net hyl ) pyri do[ 2, 3-f 0]
pyrazi - 3(4H)-one as a beige solid. Yield: 36,5% NW
1H /| CFsCOOD) d (ppm: 0,59 (m4H), 1,23 (m1
H | 4l44id.2H), 7,44(d, 2H), 7,83(m1 H), 8,1 1(d,2H),

8, 66(dN1 ,89(d, 1H) The foll owi ng conpounds were
obt ai ned Nyt he sane procedure as in Exanple 3.
Exanpl e 3-2:

2- (4-chl orophenyl) - 4-et hyl pyri do[ 2, 3- b] pyrazi n-3(4H) -0
Nec,.H.4CIN3O, = 315,76 Mass spectrometry M+1 = 316,0

Example 3-26: 4-(2-methoxyethyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-

one

Ci6H15N302 = 281,31 Mass spectrometry M+1 = 282,1

Example 3-27: 4-cyclopropyl-2-(4-trifluoromethylphenyl)-8-
methylpyrido[2,3-b]pyrazin-3(4H)-one

N N o
| X
=
CF,



NVR 1H (300 MHz / CF3COOD) d (ppm: O, 18(t, 3H),
6,16(d, 2H), 6,55(m 1 H), 6,84(d,2

3,30(q, 2H), ,
WO-;(?ogl;lz)sgsﬂ H, 7,63(d, 1 H Exanple 3-3: PE!}‘/EP2009/001428
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2- (4-fluorophenyl)-4-ethyl pyrido[ 2, 3-
] pyrazin-3(4H)-one NVR 1H (00 Mz / DMSO-d6) d (ppm:
1,30(t,3H), 4,47(q,2H), 7,36(t,2H), 7,51(m1 H),
8, 33 msg& 8,69(d, 1 &%a Exanpl e 3-4:
4-Cts MenAp32i difess spetisomaiy Mt A §4&3eNvR 1H
(300 MHz / DVMBO-d6) d (ppm: 1.30(t,3H), 4,47(q,2H),
7,54(m 4H), 8,24(m 3H), 8,67(d, 1H) Exanple 3-5:
2- %_)g@h‘lﬁﬂﬁ;eﬂwébﬁrbw-ﬂﬂwmdmpﬁedmEB%MWMEZ,3-
-one 1H (300 MHz / CF COCD ) d (ppm:

1 hbuﬁ?nnﬂ-({Hbepm 2H), 3,27(m1 H), 7,40(d,2H),
7,83(m1H), 8,13(d,2H), 8,64(d,1H), 8,86(d,1 H) Cl6Hi
2CI N3O = 297,74 Mass spectronmetry Mrl = 298, 0 Exanpl e
3- 6:
4-cycl -2-(4-fluorophenyl)pyrido[2,3-/j]pyrazin-
l\/RlH(SOO MHz / CF COOD) d (ppm:

, 1,57(m2H), 3,23(m1 H), 7,06(m 2H),
7, 79(mM B8, 15(m 2H), 8,59(d,1 H), 8,83(d,1 H
C16H12FN3 =281 , 28 Mass spectronmetry Mrl =
282, 1Exanple 3-7 :
4-cycl opropyl et hyl - 2- (4-f 1 uor ophenyl ) pyri doJ[ 2, 3-

J b(]:Pyﬂfﬁ\ﬂbsi Qbi%:@e Mass spectrometry M+1 = 296,1

Example 3-29: 4-cyclopropylmethyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-

one

e

Ci7H15 N3O = 277,33 Mass spectrometry M+1 = 278,1

Example 3-30: 2-(4-chlorophenyl)-4-cyclopropyl-7-methylpyrido(2,3-
b]pyrazin-3(4H)-one

Y

Cq7H14 CI N3O = 311,77 Mass spectrometry M+1 = 312,0
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NVR 1H (300 MHz / DVBO-d6) d (ppm): 0.46(m4H). 1,33
(m 1H), 4,34(d,2H), 7,34(t,2H), 7,49(m1 H),

wOoRsu(M3aH) , 8, 65(d, 1H) Exanple 3-8: PCT/EP2009/001428

2- (4-chl orophenyl ) -4-(2, 2-di fl uoroet hyl)pyrido[ 2, 3-

[ ?] pyrazi n-3(4H) -one NVR 1H3¢300 MHz / DMSO-d6) d
(ppm): 4.88(td.2H). 6,41 (tt,1 H) 7,59(m 3H),

8,28(m 3H), 8,66(d, 1H Exanple 3-9:

3-(4-chl orophenyl)-1 -cycl opropyl pyrido[ 3, 4- b] pyr azi n-

o\ EShAE RS £yl o BBy henytpyricora s

7, BiayrazindB8(4M8)-8Réd, 2H), 8,66(d,1 H), 9,04(s,1H G

6H 2CI N3O = 297,74 Mass spectronetry M+l = 298,0
Exanpl e 3-10 :

1l-cyclo pyl - 3- (4-f 1 uor ophenyl ) pyri do[ 3, 4-f o] pyrazi n-
2(1H) - on C 6H 2FN30O = 281 ,28 Mass spectrometry M1l

= 28 Apl e 3-11 :
1- cybl r opyl - 3- phenyl pyri do[ 3, 4- b] pyrazi n-2(1H) - one
G b6 (@] 3,29 Mass spectronetry M+l = 264,1

Exanple 3-1 .
1-cycl opropyl - 3- [4 (trifluoromethyl)phenyl]pyrido[3, 4-
/>]pyra2|n 2(1 H)-one C17H12F3N30 = 331 , 29 Mass

SPECH ST e 5,3 R 00l 6 Bt o0 o o

Example 3-32: 2-(4-fluoro-phenyl)-4-isopropyl-pyrido[2,3-b]pyrazin-
3(4H)-one

N\N(O

Ci7H14 F N3O = 283,30 Mass spectrometry M+1 = 2841

Example 3-33: 4-isopropyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one

CieH1s N3O = 265,31  Mass spectrometry M+1 = 266,1

Example 3-34: 2-(4-chlorophenyl)-4-cyclopropyl-6-methylpyrido[2,3-

b]pyrazin-3(4H)-one



fa] pyrazin-3(4H)-one NVR 1H (300 MHz / DVSO-d6) d

(ppm: 0.92(m2H) 1,25(m2H) 2,69(s,3H) 3,08(m1 H)
wO 2@8(ab311 H) 7,61(d, 2H) 8, 34(d, 2H) 8, 52(d, 1 H)rQlEPt009/001428

A4CIN3O = 3 11,77 Mass spectronetry Mrl = 312,0 mp.:

159- 163X Exanpl e 3-14: 38

4-cycl opropyl - 2- (4-f 1 uor ophenyl ) - 6- net hyl pyri do[ 2, 3-

b] pyr azi n- 3(4H) -one C17Hi 4FN30O = 295, 31 Mass

spectronmetry Mtl = 296, 0 Exanpl e 3-15:

2- (4-chl benzyl ) - 4-cycl opropyl pyr do[ 2, 3-b] pyr azi n-

3(4H) - oneYNVR 1H (300 WMHz / CDCh) d (ppm: 0.86(qg.2H).
$00(m1 H, 4,12(s,2H), 7,19(171, 3H)

,02(d,1 H, 8,50(m1 H) Exanple 3-16:

|')-4-(2-met hoxyet hyl ) pyri do[ 2, 3-

5 b] pyr azi nN3( ne Cl6H14FN302 = 299, 3 Mass
spectronetry <300,0 mp.: 124-127X Exarrpl e 3-17 :
4-butyl -2-(4-chl orophenyl) pyr| do[ 2, 3- b] pyrazi n- 3(4H) -
one C1l7H16CI N3O = 313, 79 Mass spectronetry Mrl =

g%ﬁtﬁ%@ﬁ&%@ﬁﬁ% 4-Magp sppGtromety Mt =31 Byr azi n-

Example 3-35: 4-cyclopropyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one

10

e
N
9@
15
C16H13N30 = 263,29 Mass spectrometry M+1 = 264,1

20
Example 3-36: 4-cyclopropyl-2-(4-fluorophenyl)-6-methoxypyrido[2,3-

blpyrazin-3(4H)-one

MeO N\ Y (e}
F

C1i7H14FN3O, = 311,31 Mass spectrometry M+1 = 312,1

30
Example 3-37: 4-cyclobutyl-2-(4-fluorophenyl)pyrido[2,3-b]pyrazin-

3(4H)-one
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3(4W-one NVR 1H (300 MHz / DVMSO-d6) d (ppm:
1.55(d.6H). 5,86(m1 H, 7,40(ITi IH 7,50(d,2H),

wW@25M(ab32H) , 8, 20(d, 1H), 8,60(d,1 H) Cl6H14Cl NBCI/EP2009/001428

299,76 Mass spectronetry M+l = 299, 7TExanpl e 3-19 :
4-cycl opropyl -2-(4-trifluorgget hyl phenyl)-pyrido[ 2, 3-
b] pyrazin-3(4H)-one G 7H 2F3N30O = 331 , 29 Mass
spectronmetry Mtl = 332, 1 Exanple 3-20

4- cycl opropyl net hyl - 2- (4-

triflugkonet hyl phenyl) pyrido[ 2, 3- b] pyrazi n-3(4H) - one
C18H14 O = 345,32 Mass spectronetry Ml = 346, 1

Exanpl el 3-21
"?uoroethyl)-z-phenylpyrido[2,3-b]pyrazin-3(4
i__b5HnF 2NGO = 287,27 Mass spectronetry =

4- (2 2-di f Pt thyI) 2-(4-fluorophenyl) pyridof 2, 3-
b] pyr azi n- 3(4H) - one C15H10F3N30 = 305, 27 Mass
spectronmetry Mtl = 306, 0 Exanple 3-23 :

2 tahyl =
t rlb %6?§?‘ret h%?gﬁgxyN%ﬁ lélpde TR Bzt nod4m - one

C 6HLOF5N30 = 355,27 Mass spectronetry Mrl = 356, 0

Exéﬁbfaﬁéé& #ytChiorophenyl)-dd2hdioxnystiylpyrido[2,3-

blpyrazin-3(4H)-one

|/\OH
N. _N__O
I
o
e N:/E©\
c

C1sH12CIN3O2 = 301,73  Mass spectrometry M+1 = 302,0

Example 3-39: 2-(4-Fluorophenyl)-4-(2-hydroxyethyl)pyrido[2,3-

b]pyrazin-3(4H)-one

'/\OH
N. _N_ _O
(X
~
/“IQ
F

CisH12FN3O, = 285,28  Mass spectrometry M+1 = 286,1

Example 3-40: 4-(2-hydroxyethyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-

one
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pyrido[ 2, 3-b] pyrazi n-3(4H)-one G 7HLI4F3N3Q2 = 349, 31
Mass spectronetry Mrl = 350, 1Exanpl e 3-25:

wQ@2qodAed3kor ophenyl ) - 4- ( 2- met hoxyet hyl ) pyri do[ 2PGF/EP2009/001428

b] pyrazi n-3(4W-one Cl6H 4CIN3OQ2 = 3 15,76 Mass
spectronetry Mtl = 316, 0 Exappl e 3- 26:

4- ( 2- met hoxyet hyl ) - 2- phenyl pyri do[ 2, 3- b] pyrazi n- 3(4H) -
one G 6HLI5N3O2 = 281 , 31 Mass spectronetry Mrl =

282, 1 Bxyanpre 3-27:

4- cycl opropyl - 2- (4-trifluoronet hyl phenyl) - 8-

ms@yr do[ 2, 3- b] pyrazi n-3(4H) - oneC18H 4 F3N30O =
3453 ctrometry Ml = 346, 3 Exanpl e 3-28:
4-cycl oprop -(4-fluorophenyl)-8-nethyl pyrido[ 2, 3-
b] pyr azi n- 3-14H) - one C1l7Hu FN3O = 295, 32 Mass
spectronetry Mtrl = 296, 1 Exanpl e 3-29:

4-cycl opropyl et hyl - 2- phenyl pyri do[ 2, 3-b] pyrazin-3(4/Y
) - Oqste s NA0OLIE269820= MEsS Spdbteametry dVin0re268,1M1 =
278,1 Exanpl e 3-30:

2- (4-chl or ophenyl) - 4-cycl opr opyl - 7- et hyl pyri do[ 2, 3-

o hEaffiil st p1a0hibrodhbdyiiie SRudrokybroBgiBfifidol2,3-

4- bypyragimep{4HReqd- f | uor ophenyl ) - 7- net hyl pyri do[ 2, 3-

(\/OH
N\ N (0]
Cl

C16H14CIN3O, = 315,76  Mass spectrometry M+1 = 316,1

Example 3-42: 2-(4-Fluorophenyl)-4-(3-hydroxypropyl)pyrido[2,3-

b)pyrazin-3(4H)-one

(\/OH
N\ N O
:

C16H14FN3O; = 299,30  Mass spectrometry M+1 = 300,1

Example 3-43: 4-(3-Hydroxypropyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-

one
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b] pyr azi n- 3(4H) - one C17H14 F N3O = 295, 32 Mass
spectronetry Mtrl = 296,1 Exanple 3-32 :

WQ@2(04A693unDr o- phenyl ) - 4-i sopropyl - pyri do[ 2, 3- b] pgT/BER1009/001428

3(4H)-one C17H14 F N3O = 283,30 Mass spectronetry Mtl
= 284,1 Exanple 3-33: 41

4-i sopropyl - 2- phenyl pyri do[ 2, 3- b] pyrazi n- 3(4W-one G
6H15 N3O = 265,31 Mass spectronetry Mrl = 266, 1

1 = 312,0 Exanple 3-35 :

4-cycl opro 2- phenyl pyri do[ 2, 3-b] pyrazi n- 3(4H) - one
G 6H 3N30 = 263,29 Mass spectronetry M+l = 264, 1
Exarrpl e 3- 36 :

o e L R

spectrorretry M+l = 312, 1 Exanple 3- 37 :

4-cvcl obut vl - 2- (4-f1 uorophenvl) pvri dor 2. 3- bi Pvrazi n-
3( Eamlsﬁﬂmm&(%geomphmmﬂmm&rﬁpwammH) -one
=296, 1 Exanple 3-38 :

2- (4-Chl or ophenyl) - 4- (2- hydr oxyet hyl ) pyri do[ 2, 3-
b] pyra %3(4AY) one

C4sH12FN3O = 269,27 Mass spectrometry M+1 = 270,0

Example 3-45: 2-(4-fluorophenyl)-4-[2-(diethylamino)ethyl]pyrido[2,3-
b]pyrazin-3(4H)-one

CigH21FN4O = 340,39  Mass spectrometry M+1 = 341,1

Example 3-46: 2-(4-chlorophenyl)-4-[2-(diethylamino)ethyl]pyrido[2,3-
b]pyrazin-3(4H)-one
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C15H 2CIN3Q2 = 301 ,73 Mass spectronetry M+l = 302,0
Exanpl e 3-39:

WQ@2q04A83unr ophenyl ) - 4- ( 2- hydr oxyet hyl ) pyri do[ 2PGF/EP2009/001428

b] pyrazi n-3(4W - One CL5H12FN3O2 = 285, 28 Mass
spectronmetry Ml = 286, 1 Exagpl e 3-40:

4- (2- hydr oxyet hyl ) - 2- phenyl pyri do[ 2, 3- b] pyrazi n- 3(4H) -
oneCi SHI3NBO2 = 267,29 Mass spectronetry M+l = 268, 1
Exanpl e [3* 41° :

2- (4- Cnl oyophenyl ) - 4- ( 3- hydr oxypropyl ) pyri do[ 2, 3-

b] pyrazi p* 3(4H) - one C16H14CI NBQ2 = 315, 76 Mass
spectronmetry Mrl = 316, 1 Exanpl e 3-42:

2- (A sHUopSphenvl ) - 4- (3- hvdr oxvpr opvl ) pvri dor 2. 3-

b] pyrazi gk 3(4H) - one Cl6H14FN3O2 = 299, 30 Mass
spectroftetr 1 = 300,1 Exanple 3-43 :

4- (3- Hydr oxXypfoepyl ) - 2- phenyl pyri do[ 2, 3- b] pyr azi n- 3(4H)
- oneC 6H15N32 = 281 ,31 Mass spectronetry Ml =
282,1 Exanple 3-44 :

ne Coth i 455,48, SMiehBbectbey B L1570 o°
Ex?ﬂ Ieug;gghényl )-4-[2-(di et hyl am no) et hyl ] pyrido[ 2, 3
- ] pyrazin-3(4H)-one

Method B
Example 4: 4-(cyclopropylmethyl)-2-hydroxypyrido[2,3-b]pyrazin-3(4H)-

one
/A 0 /A
N\ NH 0 CH N\ N o
| ey (Y
2 NH, o Z SN o

To 1,6 g (9,8 mM) of N2-(cyclopropylmethyl)pyridine-2,3-diamine and 1,7 mi
(9,8 mM) of diisopropylamine in 20 ml of dichloromethane were added, drop
by drop, under stirring; at room temperature, 1,1 ml (9,8 mM) of ethyl
chloro(oxo)acetate. The reaction mixture was stirred at room temperature for
16 h and water was added. The organic layer was separated and the
aqueous layer was extracted twice with dichloromethane. The combined
organic layer was washed with water, dried on anhydrous sodium sulfate and
the solvent was removed under vacuum. The compound was further purified
by silica gel column chromatography using dichloromethane/methanol (95/5)
as eluant, which afforded after evaporation 700 mg of 4-(cyclopropylmethyl)-
2-hydroxypyrido[2,3-b]pyrazin-3(4H)-one as a solid. Yield: 33%.
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C19H2 1FN4AO = 340, 39 Mass spectronetry Mtl = 341 |, 1
Exanpl e 3-46:

wQ@2{odAaed3kor ophenyl ) - 4- [ 2- (di et hyl am no) et hyl | ppeT/a@pjoR9/® 1428

- fc]pyrazin-3(4H)-oneCl9H2 1CI MO = 356, 85 Mass
spectronetry M+l = 357,1 Me#Bod B Exanpl e 4:
4- (cyclopropylnethyl) 2- hydr oxypyri do[ 2, 3- b] pyrazi n- 3(

AV TR S008)5 thamy; 0,19 40,1 93y 1)

(93@003/,12|~9f6@8|(|‘$10ﬂﬂ)3w29(@ TH) '7“9@@ TH), afl ,94(s,1H)
di chl oronet hane wer'e added, drop by rop under
stirring; at roomtenperature, 1, 1 nm (9,8 mV) of

gi ﬂ‘%é@mv?hg ggmr%oanbper a uréﬁ? 6{9%6\% *ﬁgﬁh&éﬁéﬁ 0%@"‘3 as in

adgedmpld@. organic | ayer was separated and the aqueous
| ayer was extracted twice with dichloronethane. The
conbi ned organi c |ayer was washed with water, dried on

nEkaRiIE £2 YRR R IRk YHlo SR Stat)-one

silica gel colum chromatography using

di chl or onmet hane/ net hanol (95/5) as el uant, which

af f orde after evaporation 700 ng of

4- (qycl yl met hyl ) - 2-hydroxypyrido[ 2, 3-

b] (4H)-one as a solid. Yield: 33% NVR 1H (300
6) d (ppm: 0.19(m4H). 1,03(m1 H),

3, 90(d EH) 6,98(m1 H, 7,29(d,1 H, 7,96(d, 1 H),

11,94(S | H)

C1oHgN30, = 203,2 Mass spectrometry M+1 = 204,0

Example 5: 2-bromo-4-(cyclopropylmethyl)pyrido[2,3-b]pyrazin-3(4H)-

one

N_.O Ne N0
7SN on "

700 mg (3,22 mM) of 4-(cyclopropylmethyl)-2-hydroxypyrido[2,3-b]pyrazin-
3(4H)-one and 972,3 mg (3,22mM) of phosphorus oxybromide at 95% in 10

ml of dichloroethane were refluxed for 16H under stirring. The reaction

mixture was then basified with an aqueous solution of sodium carbonate and
the aqueous layer was extracted with dichloromethane. The organic layer
was separated, washed with water, dried on anhydrous sodium sulfate and
the solvent was removed under vacuum. The compound was further purified
by silica gel column chromatography, using dichloromethane as eluant, to
give, after evaporation, 650 mg of 2-bromo-4-(cyclopropylmethyl)pyrido[2,3-
blpyrazin-3(4H)-one as a white solid. Yield: 66,5 %.
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The foll ow ng conpounds were obtai ned using the sane
procedure as in Exanple 4. Exanple 4-2:

wd2qoesadzopr opyl ) - 2- hydr oxypyri do[ 2, 3- b] pyr azi nPG(/#P20D9/a1428

ne CIOHON3O2 = 203,2 Mass spectronetry Mrl = 204,0
Exanpl e 5: 2-brono-4-(cycl op4opyl net hyl ) pyri do[ 2, 3-
] pyrazin-3(4A/)- one 700 ng (3,22 m\V) of
4- (cycl opropyl net hyl ) - 2- hydr oxypyri do[ 2, 3-f c] pyr azi n-
3(4H) -one and 972,3 ng (3,22m\V) of phosphorus
(0):4 {
re R 08'mi2 D SéQd 3 fporih cdllhg(nﬁg'a t??gvﬁlﬁjmre
wad, 26ek, 2 H) A8, 40( ragt Hy, 81R2(d, ﬁ@u&cﬁ&déh)utl on of sodium
carbonate and the aqueous |ayer was extracted with
di chl oronet hane. The organic | ayer was separat ed,
WafFHS %IVMWng %hﬁfoun@%'ﬁ&e%btéiﬁ'éﬂ@% tHeDsh M@‘ p?Hbédﬂr@ as in
and the solVvent was renoved under vacuum e conpound
waExammplehdr purified by silica gel colum
chr omat ogr aphy, using dichl oronethane as eluant, to
gi ve, after evaporation, 650 ng of

2- pxaifiplé 52y Co-BRbATB-4IRYBIPraYY )Py 23b razm-34 -one
f ”']%'B(M—D-one ggya VIV?ﬂI Pg )gg of PJ ( H)
% NVR 1H (300 MHz / DMSO-d6) d (ppn): 0 46(m4H) 1 31
(m1l Ho4,26(d,2H), 7,49(m 1H), 8,22(d,1 H), 8,68(d,1
H) The ‘gol | owi ng conpounds were obtai ned using the
samsN\pr ceire as in

|

C10HgBrN3O = 266,1 Mass spectrometry M+1 = 267,0
m.p.: 144-146°C

Example 6: 4-(cyclopropylmethyl)-2-(4-fluoro-2-
methylphenyl)pyrido[2,3-b]pyrazin-3(4H)-one

f e

To 200 mg (0,71 mM) of 2-bromo-4-(cyclopropylmethyl)pyrido[2,3-b]pyrazin-
3(4H)-one and 25,3 mg (0,036 mM) of bis(triphenylphosphine)
palladium(il)chloride in 1 ml of dimethylformamide were added 142,9 mg
(0,93 mM) of (4-fluoro-2-methylphenyl)boronic acid, 0,1 ml of ethanol and
715 ul of a 2M aqueous solution of sodium carbonate. The reaction mixture
was then refluxed for 20 h under stirring. Water and ethyle acetate were
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Exanpl e 5. Exanple 5-2: :
2-brono-4-(cycl opropyl ) pyri do[ 2, 3- b] pyrazi n- 3(4H) - one

WE1ObBBBNZO = 266, 1 Mass spectronetry M-l = 26FCTDEP20p9/001428

144-146C Exanpl e 6:
4- (cycl opropyl met hyl ) - 2- (4-#4buor o- 2-
nmet hyl phenyl ) pyri do[ 2, 3- ] pyrazin-3(4H)-one To 200 ny

5 B8R0 U bieanic laysy A SPPT e WaEhed Wi yptes; ied on

3( 4hh{droassodiiin 3alfate@hd theOsdivemdwa$ removed under vacuum. The
bi s(tri phenyl phosphi ne) pall adi un(l | iychl oride in 1 m

of campetng I Was fustihed eutided by gilica ael zotump chmnatogrgphyf, using

Yi

ano%%eﬁﬁ%%g%eﬂﬂﬁ'ﬂ tjo)fﬁ)? qé}gofg}é ?gfat@’“ on an(a;Ofclll1 um
c a(ctyaltﬁirepyITrhethyQaB}M-ﬂnom-z-tmléthymnyl)wnddfﬂ IBuBpgtrdzim-3(4H)-
20 h under stirrin Wat er and et hyl e acetate
vvepéﬁﬁeﬁjwmltﬁéoﬁﬁg&rﬁ?'é fayér) was separated, washed
with water, dried on anhydrous sodi um sulfate and the
sol vent was renoved under vacuum The conpound was
f UNMR ' HA@00fMld / iHMSD-d6)5 Gepmi:d, Bigm dkt) o S0my Ehy |

o 4D B B A 455 i o H) B plb gl 6 ;8@1;'337
i”ﬁ- é%‘?ﬁa‘c?ﬁ”eﬁgg‘?’?%ﬁ’.‘ S e Py O
(300 Mz / DMBO-d6) d (ppm): 0.27(m4H). 1,15(m1 H),

The following compounds were obtained using the same procedure as in

Example 6.

Example 6-2: 4-cyclopropyl-2-(4-fluoro-2-methylphenyl)pyrido[2,3-

b]pyrazin-3(4H)-one

e
H,C F
C17H14FN30 = 295,31 Mass spectrometry M+1 = 296,1

m.p.: 165-167°C

Example 6-3: 2-(4-chloro-2-methylphenyl)-4-cyclopropylpyrido[2,3-
b]pyrazin-3(4H)-one
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4,10(( ,2H) 6,96(171,2H) 7,31 (m2H), 8,08(d,1 H),
8,48(d,1 H G 8H1L6FN3O = 309, 34 Mass spectronetry Ml
WGE2®200984iThe f ol | owi ng conpounds wer e obt ai nedPCFEPZP09/001428
the sane procedure as in Exanple 6. Exanple 6-2:
4-cycl opropyl - 2- (4-f | uor o- 24¢et hyl phenyl ) pyri do[ 2, 3-
b] pyrazi n- 3(4W-one Cl7H 4FN3O = 295, 31 Mass
spectr try M1l = 296,1 mp.: 165-167C Exanpl e 6-3:
2-(4- cﬁr 0- 2- net hyl phenyl ) - 4- cycl opr opyl pyri do[ 2, 3-
n- 3(4W-oneCl7H14CI N3O = 3 11, 76 Mass
y Mtl = 3 12,0 Exanple 6-4:
8 <2- (3-fluorophenyl)-pyrido[ 2, 3-b] pyrazi n-
2FI\BO = 281 ,29 Mass spectronetry Mrl =

b] Py az,
spgct

282, 1 BExpemhe”tdp:
2- (3-chl or ophenyl) - 4-cycl opr opyl pyri do[ 2, 3- b] pyrazi n-
3(4H)-one Cl16H12CI N3O = 297,74 Mass spectronetry Mrl =

298, 0 Exanpl e 6- 6:
4- Gyt oI - BL1C 56 mMAg® SRRFIOITRYY Mich 23929 pyr azi n-
3(4H) - oneC1l7H1L5N30 = 277, 32 Mass spectronetry Mrl =
278, 1
Example 6-4: 4-cyclopropyl-2-(3-fluorophenyl)-pyrido[2,3-b]pyrazin-

3(4H)—one

C1eH12FN3O = 281,29 Mass spectrometry M+1 = 2821

Example 6-5: 2-(3-chlorophenyl)-4-cyclopropylpyrido[2,3-b]pyrazin-
3(4H)-one

C16H12CIN3O = 297,74 Mass spectrometry M+1 = 298,0

Example 6-6: 4-cyclopropyl-2-(3-methylphenyl)pyrido[2,3-b]pyrazin-
3(4H)-one
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Exanpl e 6-7:
4- cycl opr opyl nmet hyl - 2- (4-f | uor o- 2- met hyl phenyl ) -
w@oodag32, 3- b] pyrazi n- 3( 4A7) - one CL8HLI6FN3O = BODEB209/001428
Mass spectronmetry Mkl = 310, 1 Exanpl e 6-8:
4-cycl opropyl - 2- (4- met hyl prshyl ) pyri do[ 2, 3- b] pyr azi n-
3(4H) - one C17H15N30 = 277,32 Mass spectronetry Ml =
278,1 Exanpl e 6-9:
4- cyclé??opyl 2-[3-(trifluoronethyl)phenyl]pyridof2, 3-
b]pyra2|n 3(4H)-oneC 7H 2F3N30 = 331 , 29 Mass
sp P M+l = 332,1 Exanple 6-10
2- (L- hl of opheny) ) - 4- cycl opr opyl pyri do[ 2, 3- b] pyrazi n-
3(4Hy- oNe Q{6H: CINBO = 297,74 Mass spectronetry Mrl =
298, 0 Exampkeb- 11
4- Cycl opropyl - 2- (2, 4 di chl or ophenyl ) pyri do[ 2, 3-
b] pyr azi n- 3(4FD one C16H11CI2 NBO = 332 18 Mass
spectronetry
4-Cyrél Mpﬂ7723?2 Ma581spe¢t|r%rewth\éhy|=)%7ﬁr1do[z 3-
b] pyrazi n- 3(4H) - oneC 6HLOF3N3O = 3 17,27 Mass
spectronmetry Mtl = 3 18,0 Exanple 6-13

4- Exainphe 65%:14-2y¢opropyimytiydi2y(4-flyorak2tbethylphengh)- n-
3(€y |&8&?3-b]pyrazin-3(4H)-one

o

C1sH16FN3O = 309,34 Mass spectrometry M+1 = 310,1

Example 6-8: 4-cyclopropyl-2-(4-methylphenyl)pyrido[2,3-b]pyrazin-
3(4H)-one

N N (0]
X
Z
P I@L
CH

Cq7H15N3O = 277,32  Mass spectrometry M+1 = 2781

Example 6-9: 4-cyclopropyl-2-[3-(trifluoromethyl)phenyl}pyrido[2,3-
b)pyrazin-3(4H)-one
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G 7H 5N3O2 = 293,32 Mass spectronetry Mrl = 294,1
Exanpl e 6-14 :

wa209abwpr opyl - 2- (4- met hoxyphenyl ) pyri do[ 2, 3- bb@YER2091601428

3(4H)-one G 7H 5N3Q2 = 293, 32 Mass spectronetry Mtl
= 294,1 Exanpl e 6-15 : 48
2- (4- Chl or o- 2- net hyl phenyl ) - 4-i sopropyl pyrl do[ 2, 3-
b] pyrazin-3(4H)-oneC 7H 6CI N3O = 313, 78 Mass
spectro try Mrl = 314,0 Exanple 6-16 :

| chy or ophenyl )-4-i sopr opyl pyrido[ 2, 3-b] pyrazin

“-t ylphenyl) 4-i sopropyl pyrido[ 2, 3-

b] pyrazi n-3t4H) -one G 7H 6FN3O = 297, 33 Mass
spectronetry Mtrl = 298, 1 Exanpl e 6-18:

2- (2- Et hoxyphenyl ) - 4-i sopropyl pyri do[ 2, 3- b] pyr azi n-
B(éFDH@rEg@o &Fﬂ:ﬂ\@@ Mad98pséirdhesy Mpertragmet ry Mrl =

4- cyclopropyl 2 (6 nethoxypyrldln 3-yl)pyrido[ 2, 3-

o ExaREE 62161212 ygtoRh iRt are BB fopTInYRdL2,3-blpyrazin-

4- gpgHyepR@ Py | - 2- (2-thi enyl ) pyrido[ 2, 3- b] pyrazi n- 3(4W -
one

e

C16H12CIN3O = 297,74 Mass spectrometry M+1 = 298,0

Example 6-11: 4-Cyclopropyi-2-(2,4-dichlorophenyl)pyrido[2,3-

b]pyrazin-3(4H)-one

N N o
X
Z
” K/CL
Ci Cl

C46H11Cla N3O = 332,18 Mass spectrometry M+1 = 333,2

Example 6-12: 4-Cyclopropyl-2-(2,4,5-trifluorophenyl)pyrido[2,3-
b]pyrazin-3(4H)-one
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G 4H i N 30S = 269, 32 Mass spectronetry M+l = 270,0
Exanpl e 6-21 :

wad2@yabopr opyl - 2- (2-furyl) pyrido[ 2, 3-b] pyrazi nPG(/RFJooDo01428

eC 4HLIN3O2 = 253,26 Mass spectrometry Mrl = 254, 0
Exanpl e 6-22: 2-(4-chl oro-24&et hyl phenyl ) - 4- ( 2-
hydr oxyet hyl) pyri do[ 2, 3- ] pyrazin-3(4H)-one
Cl6H14CLN3O2 = 3 15,75 Mass spectronetry M+l = 3 16,0
Exanpl €f 6- 23:
2- (N nugro- 2- net hvl phenyl ) - 4- (2- hvdr oxvet hvQpvri dor 2.
I]p ragin- 3(Ay—l) one C1l6H14FN3Q2 = 299, 3 Mass
specer = 300,1 Exanpl e 6-24:
2-(4-ch|o thylphenyl) 4- (2-
nmet hoxyet hyl)pyr| do[ 2, 3- b] pyr azi n-3(4H) - oneCi
7TH16CI N3O2 = 329, 78 Mass spectronetry M+l = 330,0
Exanmpl e _6- 25: 2}4 f 1 uor o- 2- net hyl phenyl ) - 4- é]z-

e Cray BN F3Yt7.20] Mass Fpgelsomety (i) ~HE, 01 7H
6FN3O2 = 313,33 Mass spectronetry Mrl = 314, 1 Exanpl e

6-26: 4-cycl opropyl -2-(2, 4-di net hyl phenyl ) pyri do[ 2, 3-
| >ERgnmsié 6-83:44Cyoiopiopyltd-( 2 hithexyphen p¥ﬁ&6 2, 3-b}pyrazm-
spectronetry Mrl = 292, 1 BI OLOd CAL ASSA h

ceP(doRN® selected to eval uate compounds of the
pr esent

N N (0]
E;\[ OMe
P

Z N

C17H1sN3O2 = 293,32 Mass spectrometry M+1 = 294 1

Example 6-14: 4-Cyclopropyl-2-(4-methoxyphenyl)pyrido[2,3-b]pyrazin-
3(4H)-one

N N __0O
L
/
= NI@\
oM

C17H15N30O, = 293,32 Mass spectrometry M+1 = 2941

Example 6-15: 2-(4-Chloro-2-methylphenyl)-4-isopropylpyrido[2,3-
blpyrazin-3(4H)-one
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invention for their superior response to glucose and
ot her physi ol ogi cal and pharnacol ogical insulin

waewpaesgbgues. Cul ture of pancreatic |INS-1 cePCHERSDOX001428

cells were cultured in conplete nedium RPMH 640

cont ai ni ng 1M sodi um pyruvé@e, 50nmM

2- nmer capt oet hanol, 2mM gl utam ne, 10vM HEPES, 1001 U/ nL
penigtl Ldwn, and 100nmg/ m _ streptonmycin (CV,

suppl efented with 10MM gl ucose, and 10% (vol/vol)
hegt"~ifagliorat ed fetal calf serum (FCS) as descri bed
by et al . (Endocrinology 130: 167-1 78, 1992).
Insulin sdgcrgetion assay INS-1 cells were plated and
cultured in"48 well plates. After 2 days of culture,

t he medi um was renoved and cells were cultured for 24h
with a nmedi um change to 5mM gl ucose, 1% FCS. The cells
weCe;H BEINIBSIEIB, 78 t h Masbspedirorgetry Bilear-b8tdDe HEPES
buffer (KRBH, 135mM NaCl; 3,6nM KCl; 5nmM NaHCO3; 0, 5mM
NaH2PO4; 0,5mM MgCl 2; 1,5mM CaCl 2 and 10vM HEPES; pH

7 Ot c | - ) -
or Ekathpld E2tS, 300, S 0N Aler SpHEH TS oBby1idgl2,3-blpyrazin
ceB(4dwene t hen washed twi ce and i ncubated for 1h in

KRBH 0, 1% BSA cont ai ni ng 4, 2nM gl ucose and di fferent
concentrations of the tested nolecule. Insulin

conceptra&tj on in the coll ected supematants was

measur e% vviot h ELI SA using rat insulin antibody

(1 ' cl

P
N

Cl

C16H13CIN3O = 334,20 Mass spectrometry M+1 = 334,0

Example 6-17: 2-(4-Fluoro-2-methylphenyl)-4-isopropylpyrido[2,3-
b]pyrazin-3(4H)-one '

H3CYCH3
Ne__N-__O
S CH,
NG
F

C17H16FN3O = 297,33  Mass spectrometry M+1 = 298,1

Example 6-18: 2-(2-Ethoxyphenyl)-4-isopropylpyrido[2,3-b]pyrazin-
3(4H)-one
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Rat Elit PLUS, cat. ref 10-1 145-01 ) . Insulin
secretion results are expressed in % of control

w@ ghoaaaser 4, 2mV). I nsulin secretion in | NS-1 ceCT/BP2009/001428

(glucose at 4,2 mVInsuli n'\iecretl on in diabetic NOSTZ
rat islets. Materials and Mthods. Islets isolation
and treatnents. 14 3 weeks non-fasted NOSTZ ( PORTHA

et ajhac,j/lﬂ]4) o le rats (Charl es Rivers-Domai ne des
Oncins, [ 1" Arbrjesl e, France) were anesthetised with
soh arbital (Nenmbutal (r) : 45 ng/kg in 5

m kg ladm nikstered intra peritoneally) and body

t enpér attur s maintained with a heat [anp. Rat
pancreatic ets of Langerhans were isolated fromthe

pancreas of 8 rats by coll agenase P (Boehri nger,
I\/byl an, France) digestion. Islets were purified by

G TR0} a0 " Ra Sl P igR | M

Na2HPO4 12 H20 (0 34 mvp ; KH2PO4 (0 44 mvp ; CaCIZ
2 H2O ( 1 .26 % follo
rft- cxeﬁsmrapvbﬁ ( r@Pth%XW@'f‘r%Ml)Py"dOIZ 3-

Bg“ﬁ? fes (%d&; st ereoscopi ¢ m croscope and bat ches
isfets

re 1 ncubated for 90 mnutes at 37C with
contl nuous shaking under a hum dified condition (95%
2, 5% C2) in 1 mM of Krebs/Hepes pH 7 solution [NaCl
( 115 , NaHC(IB (24 mM), KO (5

C16H14N4O2 = 294,31 Mass spectrometry M+1 = 2951

Example 6-20: 4-cyclopropyl-2-(2-thienyl)pyrido[2,3-b]pyrazin-3(4H)-one

X.
s/

C14H11N3OS = 269,32  Mass spectrometry M+1 = 270,0

Example 6-21: 4-cyclopropyl-2-(2-furyl)pyrido[2,3-b]pyrazin-3(4H)-one

o
|
o
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my, mp2 ( 1 mM, CaCl2, 2 H2O ( 1mM, 0.2 % of
Bovi ne serum al bum n (Fraction V, fatty acid free,

w®@owhnoasger, Mannhein), 10 nM Hepes] cont ai ni nBCT/AR2009/001428

required glucose or conpound concentrati on.
Conmpoundswer e di ssol ved in 8BBO at 2.10-2M st ock
soI uti ons. They were then diluted at the required

Tage St ot ondlnes Soepmay . nBRE gfR0 "
|ncubat|on nmedi a was collected and insulin |evels

wer e neasured using ELI SA (EUROBI O, Court aboeuf,
FrM&'4 q-aypeﬂndpbenntm-(if- Corrpounds on

we POt SR BBl A AR R B R e cSence of ©

|ncrea3|ng concentrations of conpounds in the presence
of gl ucoge at 2.8 or 8 MM At the end of incubation,
medi a wa$ collected and insulin |evels were neasured
usi ng | SA met hod. Results are expressed as % of
gl Jol (2.8 or 8 MM and represent Means
SE@/ t's isolated from NOSTZ diabetic rats, the
gwed no effect in the presence of a | ow,
non- sti mulaory, glucose concentration (2.8 nmV), even
at high concentration (10~ M, while they potenti ated
insulin secretion in response to 8 nmM gl ucose, a

St 5%1%NQ@2§4 398,37% COMa%gtsrp%tc{rometry R/F+el =316,0

Example 6-23: 2-(4-fluoro-2-methylphenyl)-4-(2-hydroxyethyl)pyrido[2,3-

b]pyrazin-3(4H)-one

N N (0]
~
Z N
F

C16H14FN3O2 =299,3  Mass spectrometry M+1 = 300,1

Example 6-24: 2-(4-chloro-2-methyiphenyl)-4-(2-
methoxyethyl)pyrido[2,3-b]pyrazin-3(4H)-one




results show that the effect of the conpounds on the
insulin secretion is dependent on the glucose |evel

warwosuggest that a treatment with these conpoRCEP2009/001428
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shoul d avoi d hypoglycem c riskCains 1. A conmpound of
the general fornula (1) (1)9&herein: one atom among X,
Y Z, Wis a nitrogen atom and the others are a carbon

ny SPUGRETROL= 208 2 S LholRimaty WLTS S0

heterocycloalkyl arylalkyl aryl oxyal kyl , arylalkoxy

Bl b SRR
ES?@% oar y%ﬂ{')t‘m %iﬂpﬁyhet er cycf’gg: lg: al kyl ,

heterocycloalkyloxyalkyl heterocycloalkylalkoxyalkyl,
heterocyclqﬁlkylthloalkyl

het er ocy oaTkyIaIkyIthloaIkyI aryl akenyl ,

arylalk | ; heteroaryl or heterocycloalkyl groups can
|nclude one or nore heteroatom selected fromN, O and

e i@
Cq17H16FN3O, = 313,33 Mass spectrometry M+1 = 3141

Example 6-26: 4-cyclopropyl-2-(2,4-dimethylphenyl)pyrido[2,3-
b]pyrazin-3(4H)-one

N.__N
7
/N
CH

CisH17N30 = 291,35  Mass spectrometry M+1 = 292,1

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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each of these groups can be optionally substituted by
one or nore substituents selected fromT; Rl is:

wW@Rwy093ad kyl oxyal kyl, cycl oal kyl, het er ocycl oRCKEP2009/001428

cycl oal kyl al kyl, heterocycl oal kyl oxyal kyl,
het er ocycl oal kyl al koxyal kyl 94
het er ocycl oal kyl t hi oal kyl ,

el Jasels WA T Afblels medhifRPMMR40 2o laining 1mM
grmdaemcmnub&teoﬁﬂulvhmnhqrcaptnmmandleﬁnh/ygluta-mme nonmM HEPES,

hat LU Reidine ang 10BHGIRRN stseplorayai (G esnRigmented with
Caﬂ?’rﬂWaluE@ﬁgoz?ij W@“/J“?%ﬁvolz‘lﬂégﬂmé‘%ﬂ?%leﬁ fel%'l Eéﬂ'f 8erum (FCS), as

cyc OXY,
sudiésnnsbledlbwAsfaalre;tlaM\jE,ndacyhallowﬂ)BO IkRZFWB asgap
nitro, guanidino, am dino, phosphono, oxo, carbanoyle,
al kyl sul fonyl, al kylsulfinyl, alkylthio, SF5, two T

9r idBfin §é&ein8hf§s@a§rehyl enedi oxy; R3 and R4 are
i ndependently selected from hydrogen, |ower alkyl,

cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl; R3 and
R USSR P SLAEE OB, YR AR gutre,

anl%e$ned|um was removed and cells were cultured for 24h with a medium
change to 5mM glucose, 1% FCS. The cells were then washed with Krebs-
Ringer Bicarbonate HEPES buffer (KRBH; 135mM NaCl; 3,6mM KCI; 5mM
NaHCO3; 0,5mM NaH2PO4; 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)

Example % of ctrl % of ctrl
at 10uM of at 50uM of
cpd cpd

3 241 398
3-2 240 263
3-3 235 251
3-4 226 302
3-5 418 610
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R3 and R4 independently can be optionally substituted
by one or nore substituents selected fromT; as well

w@goonespncem ¢ forns, tautonmers, enantionmers,PCT/EP2009/001428

di astereoners, epiners and pol ynorphs, and m xtures

t hereof, and the pharnmaceutbbally acceptable salts
thereof. 2. A conpound according to claim1l, wherein A
is aprg aryHat 'r\yi, hetergaryi,phirch—can—+ ude—one
or m)ﬁé(aﬁé’?léroatons sel ec%e #t(om N O and%'éc,’#%?zlch Df
these groups can Re opti ofeddpMBfos!t i t ut edad50MDFO!
nore|substituents |selected from T, |as defined in claim
1. 3] A conpound dccordi i@Pdo claim2, whetRdn A is
phenyt—benzyl—eqchof—these groups——canh ptitomal | y
substi t ut edf%él ong or nor 3:];ubstituents sgséét ed frpm
T, a$ defingdzin dlaiml.208 A congound acegording to
claimi1, wherein Rl is alkyl alkylloxyalkyl
cycl pal kyl , 3t erdcycl 0alZ&3 , cycl dal kyl al kyl ,
het eroeyetogltfkytoxyatkylheterocychoatkytatkoxyatky
het ef ocycl ogl'%l t Hi oal ky 2,374

het efocycl ogl4g/T allkyT t hi og8&kyl, eadh of these group;j
can be optionally Isubstituted by one or nore
substituents selected fromT as defined in claim1. 5.

A B SR iaed B Pafsidlger o 1 RL T alky

U7

Materials and Methods.
Islets isolation and treatments.

14 = 3 weeks non-fasted NOSTZ (PORTHA et al., 1974) male rats (Charles
Rivers-Domaine des Oncins, I'Arbresle, France) were anesthetised with
sodium pentobarbital (Nembutal® : 45 mg/kg in 5 mi/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) ; MgSOa,, 7 H,0 (0.81 mM) ; Na;HPO4, 12 H20 (0.34 mM) ; KH,POy4
(0.44 mM) ; CaCly, 2 H,O (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% O, 5% CO,) in 1
ml of Krebs/Hepes pH 7 solution [NaCl (115 mM), NaHCOj3; (24 mM), KCI (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



cycl oal kyl, cycl oal kyl al kyl ; each of these groups can

be optionally substituted by one or nore substituents
w@edoeaowdl from T, as defined in claim1l. 6. A POIPP2o0#001428

according to claimb5, wherein RL is ethyl; isopropyl;

butyl; 2,2-difluoroethyl; 236ethoxyethyl; cyclopropyl;

cycl opropyl methyl, cyclobutyl. 7. A conpound according

o AU 2 TPt A e e o

calgb they retitlifed conceatrafisy & Ryets/Hapky beffef¥shtamlitiy the required
al koxy, aryle, aryle sulfonylalkyl, aryloxy,

ar PlUdOS6,GPNCRABAION.azi do, guani di no, ami di no,
phosphono, oxo, carbanoyle, alkylsulfonyl,

al kyl sul finyl, alkylthio, SF5 two T groups can forma
me Ay lteem edd a»fync&atiénpmmtiafwads @oﬂeditﬁ'd lrwd mﬁaluﬂid{?eﬂs were
wherein T is ogen, _trifluoronethy al

cy BTG LSOt (EUROBIY Govdapeelt drAgcel ol ai m
1, wherein T is nethyl, cycloalkyl, d, F. 10. A
corrpound according to cI aiml, vvherei n R3 and R4 are

i ndependently selected fromlower al kyl, cycl oal kyl.

A ~caoanmmoainA Ananr Al AN A an\ r\f fha nrar\arli aTal
A COUT U1 ||3 LA Y4 ] P LB )

11. ™\ \JUII’JUUIIU

cl ai ms, sel ect gd@iuesse be vingl | owi ng CO”’DOL@Qﬁ)OSEsmM
1-¢cycl opropyl - 3- (4-fl uorophenyl) pyrido[ 3, 4-b] pyrazin-2

1{~-7)-one

(ko | o 10-4 0 107 106 105 10-4
3 100+9 85%8 | 100+5 100%7 1107 14549 168+7
3.7 1009 8410 | 100+9 124+7 149%+9 21049 228412

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 (104 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-(trifluoronethyl)phenyl]pyrido[3, 4-
b] pyrazi n- 2( 1H) - one

wa2@yadwspr opyl - 3- phenyl pyri do[ 3, 4- b] pyr azi n- 2( REH/EP2969001428
(3-chl orophenyl ) - 4- cyclopro%ylpyrldo[z 3- b] pyrazin-3(4
/-1)-one
2- (4-chl or o- 2- net hyl phenyl ) - 4-cycl opr opyl pyri do[ 2, 3- b]
pyrazin-3(4/-1/)-one
.2- (4-chl orobenzyl ) - 4- cyclopropyfpyrldo[z 3- b] pyrazin-3
(4/-1)- one
2 4- chl or ophenyl ) (2, 2-difluaroethyl)pyrido[2, 3-b] p

zi n+SEAMPOYAE ofthegeneralformula (1)

2 (4-chl orophenyl ) - 4- (2- met hoxyet hyl ) pyri do[ 2, 3-b] pyra
zin-3(4/-1)-one

2-(4-chl orBﬂ)henyI ) -4-cycl opropyl - 6- et hyl pyri do[ 2, 3-b]
pyraz n- 3(

I) 4-cycl opropyl - 7- met hyl pyri do[ 2, 3-b]
pyr|a2| %4/ /) -one
2- (Z=cC I ) 4- cycl opropyl - 8- net hyl pyri do[ 2, 3-b]

pyraﬂﬂh S(NFD

?I chlorophenyl) 4-cycl opropyl net hyl pyri do[ 2, 3- b] pyr
azih- 3(4H) - one _
2- (Wesdihor ophenyl ) - 4- cycl opropyl pyri do[ 2, 3- b] pyrazi n-3
(4/-1)-one ' .
2- pae@tvraypaeay, Y- 4, SV iy bpyiroge) atagn bhgytheothers (ate o garbon

2 Eﬁ) ﬁHSP%‘HE q’]?Y? sybs&%n&sﬁecﬁﬂfraa 2, 3-b] pyrazi n- 3(
4/ = hyd

2- (4 f'fml?frophenyl) 4- (2- met hoxyet hyl ) pyri do[ 2, 3-b] pyra
zin¥B(4/-1)-one

2- (4-fluorophenyl)-4-ethyl pyrido[ 2, 3-b] pyrazin-3(4H)-o
ne

2- Adsf | uor ophenyl ) - 4-i sopropyl - pyri do[ 2, 3- b] pyr azi n- 3(

b dia Ay Freioq BVl elaspr loalod anvalkyl. ardoxyalkyl, arylalkoxy

_\L/lr glflylﬁ ?g%lg{wréﬂgém&mylﬁﬁéélkfdl HEtRBASNky! PH&te AR rgioxy kDI,
heteroarylalkoxyalkyl, heteroarylthioalkyl, heteroarylalkyithioalkyl,
heterocycloalkylalkyl, heterocycloalkyloxyalkyl, heterocycloalkylalkoxyalkyl,
heterocycloalkylthioalkyl, heterocycloalkylalkylthioalkyl, arylakenyl,
arylalkynyl; heteroaryl or heterocycloalkyl 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

substituents selected from T;

R1is:

alkyl, alkyloxyalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
heterocycloalkyloxyalkyl, heterocycloalkylalkoxyalkyl,
heterocycloalkylthioalkyl, heterocycloalkylalkylthioalkyl, R3R4N-alkyl, aryl,
heteroaryl, arylalkyl, heteroarylalkyl;
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4-(2,2-difluoroethyl)-2-(4-trifluoronethyl phenyl)pyrid
o[ 2, 3-b] pyrazi n-3(4H) - one

wa@ 202, 1®3di f | uor oet hyl ) - 2- phenyl pyri do[ 2, 3- b] pyPE@wEP208¢/d01428

H) - one
4- (2- met hoxyet hyl ) -2- (4-tri$8uor omet hyl phenyl ) - pyri dof
2,3-b] pyrazin-3(4/-/)- one

4- 6268} [HR0rBbd c2n RASPHIORANY L8bautddd BY bAE Y éA™ -
4- Solystitogmtemeleatedhfrom Z= (4-f | uor o- 2- met hyl phenyl ) pyri d

o[ 2,3- jb]pyrazin-3(4/-/)- one
4- but yl - 2- (4-chl orophenyl ) - pyri do[ 2, 3-b] pyrazi n-3(4/-/

4- gggl obutyl - 2- (4-fl uorophenyl ) pyri do[ 2, 3- b] pyrazi n- 3(
4Hnydnogy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,

A e l_oo rogt%lyl_e,z_cg%ofxlyg%ry%,) %?I(rwé,)c_)%}/oraillgy?,[a%lkg)_(ykf]al?wlgéiinrg, aryle,
3( FRPOsRE _ _

?ﬁbwr% ggﬁ&%nkﬁ; aAnEBE B1aReRY| NRBR498ERI0S hRIP Yudhidiic

4- aynidiopr pPpEphRNE40%d, Lcarbamoyte:, mKytsulionly) aikyisidfird/), Zalk{lthio,

i n- 3¢4H) - one .
2}/%% &b‘% ﬁip%??"ﬂ% £30 oy A SOIYIEREYP Yeny ! ) pyri do[ 2, 3-i b
] pyrazi n- 3(4H) - one
4-cycl opropyl - 2- (4-f | uor ophenyl ) - 6- met hoxypyrido[ 2, 3-b
] pRBanchR4are-indepansiently selasteshfpoe- (4- f | uor ophenyl ) - 6

4 TyArOaE ke Sikdh, W Bl Tistetid oBaarg, Petrspans.
pyR3zint R@4lar/ 3lsogenstitute an heterocycloakyl group which can include
3;,5 CLEB@?E}Q@%@Q&% LR IN o Ty} Pyri dol 2, 3- D]
R rRPRARegsridtntly Lah Y GENGnARY 'SubBlterct BY BREY: Mord

substituents selected from T;

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

acceptable salts thereof.

2. A compound according to claim 1, wherein A is aryl, arylalkyl,
heteroaryl which can include one or more heteroatoms selected from N, O
and S; each of these groups can be optionally substituted by one or more
substituents selected from T, as defined in claim 1.

3. A compound according to claim 2, wherein A is phenyl, benzyl, each of
these groups can be optionally substituted by one or more substituents
selected from T, as defined in claim 1.

4. A compound according to claim 1, wherein R1 is alkyl, alkyloxyalkyl,
cycloalkyl, heterocycloalkyl, cycloalkylalkyl, heterocycloalkyloxyalkyl,
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4-cycl opropyl - 2- (4- et hyl phenyl ) pyri do[ 2, 3- b] pyrazi n-3
(4/-1)-one

wa2@9adspr opyl - 2- (4-trifl uoromet hyl phenyl) - 8- neCTEPI999/001428

do[ 2, 3- b] pyrazi n-3(4H) - one _
4-cycl opropyl - 2- (4-trifl uor68et hyl phenyl ) - 8- net hyl pyri
do[ 2, 3-b] pyrazin-3(4/-/)- one

- TERBR e Bkoio b HRiBBTANIPRTBh, Py Aot 2. 3-P

4- tigtdropycipatkyiyBhicalkyl, | ezehwtehése hrdupyddrobé opadrall
b] pyrazi n-3(4/-/)-one

4- 8ybstigieshiy ope on agresubstivetsselppleddrom- B @sgefined in claim
4-gycl opropyl nmet hyl - 2- (4-f | uor o- 2- net hyl phenyl ) - pyri do
[2,3-b]pyrazin-3(4/-/)- one

4- cycl opr opyl net hyl - 2- (4-f | uor ophenyl ) pyri do[ 2, 3- b] pyr
azi_n-3

B S amEDtiad meporsingsto o donbREviR R biscHlyty alkyiossalkyl

4. Y SPEKIE Y PRalIAR B of these graups,oqn b optionally gybsiituted
/) byoaebranbrg sabsiitwents selected o6y D) g/ defined B dém dne

4-i sopropyl - 2- phenyl pyri do[ 2, 3-b] pyrazin-3(4/-/)-one

2- (2-Cnl orophenyl ) - 4-cycl opropyl pyri do[ 2, 3-b] pyrazin-3

(46: /) A9¥mpound according to claim 5, wherein R1 is_ethyl; isopropyl: butyl:
4- Cycl opr opgl -2-(2, 4- digchl or ophenyl) pyrRl do[ 2, % L)] Byrpayz Y
i n2Z-diflupyoeating; 2-methoxyethyl; cyclopropyl; cyclopropylmethyl, cyclobutyl.

7. A compound according to claim 1, wherein T is hydroxy, thio, halogen,
cyano, trifluoromethoxy, trifluoromethyl, carboxy, carboxy methyle,
carboxyethyle, alkyle, cycloalkyl, alkoxy, aryle, aryle sulfonylalkyl, aryloxy,
arylalkoxy, NR3R4, azido, guanidino, amidino, phosphono, oxo, carbamoyle,
alkylsulfonyl, alkylsulfinyl, alkylthio, SF5, two T groups can form a

mehylenedioxy.

8. A compound according to claim 1, wherein T is halogen, trifluoromethyl,
alkyle, cycloalkyl, alkoxy.

9. A compound according to claim 1, wherein T is methyl, cycloalkyl, CI, F.

10. A compound according to claim 1, wherein R3 and R4 are
independently selected from lower alkyl, cycloalkyl.

11. A compound according to any of the preceding claims, selected from
the following compounds:
1-cyclopropyl-3-(4-fluorophenyl)pyrido[3,4-b]pyrazin-2(1H)-one
1-cyclopropyl-3-[4-(trifluoromethyl)phenyl]pyrido[3,4-b]pyrazin-2(1H)-one
1-cyclopropyl-3-phenylpyrido[3,4-b]pyrazin-2(1H)-one
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4- Cycl opropyl -2-(2,4,5-trifluorophenyl)pyrido[ 2, 3-b] py
razin-3(4/-/)-one

W@ 209abspr opyl - 2- (2- met hoxyphenyl ) pyri do[ 2, 3- bP@/ER2091001428
3(4/-1/)-one
4- Cycl opr opyl - 2- (4- met hoxypB8nyl ) pyri do[ 2, 3- b] pyrazin-
3(4H) - one

rzang'%%r% cfbrfengpq‘&agsmﬂy p'yf]"dbf;?g rb?ﬁ%gg%réa%?dn% b] py
2- (2(HehordrR anetyiohanyt)44-cyciop@pypyyidoB98-b)Syrakipy3(ak)one
2 @%wgf@eﬂmﬁm}wﬂ@wspyﬂdpEzo%nbaﬁwafwra(&bp@ns b] py
e oRRRYTS (22 LuoromthlpyTonl? > Byasin 2444 -aps
/ /2}(4edazlorophenyl) -4-(2-methoxyethyl)pyrido[2,3-b]pyrazin-3(4H)-one
fa%@-%ﬁrgﬁf)#ngﬂgqcﬁgg%éwg rrrllgtlhr)}lp:;’/r%ofzo g b]pyrgzm 3(4)—8 -one
)4 gﬁ(g‘-é’rﬂb%ﬂeh%-(@d/abﬁﬂ%ly LPYheipgrido 2 BWiRAFA AR H(EH)-one
4- é’y(él dpiotqzmengL)(@eydogrlopw&mieihglp&rlbq;m-alpynaﬂo&ﬂ(#l)-one
3? gﬂ Chﬁ_q?n ﬁ@%Xyelopro%ylmé/tﬂgll%)f/ygoljyé %)Pa/yrréglr? [3%4&) o]ng
3. gé(ﬁw@fdwﬂéﬁwlzllcyﬁcl&@roby%ﬂwpt L BipyRFincR L A)-3nkl Pyr a

4 @ﬂ%@*dempy@nhm%ewm@dp[wm{azngi(léﬁaw@z. n- 3(4H) -
2 4(4&“'8?0& I\}I“) 'Sﬂpf%pyh%?%‘%@p% BWﬁZﬂ?/rs(w 9“% b] pyr

az QF(Asﬂtﬂdribpnewl) 4- (2 methoxyethyl)pyrldo[2 3-b]pyrazin- 3(4I—0—one

4- F| uor ophen droxypropyl ) pyrido[ 2, 3-b r
az (40 qgropﬁ ﬁ4 ethylpyndo[2 3- bfé)?/raz?r)l/ 3(4&;) [ Ipy

f‘oggfﬁ’lﬂfreﬁb(éﬁﬂpx '|§0&099I%Wd%¥2‘,3%£>%a§|rpé@ﬁ-7)%éq 3(4H)

2-3??)(4e¢f:|0mhénw¢ﬂhwmmwlbyﬂd¢[3 “hplhycagiediyt)-ppei dof 2

2- (‘zﬂ.k??fv-eﬁﬁlaf% M%w HaroPhenprifgle SRjRwragN g HH a2

» 34-(RZHRNbAFEtRYIRCA 4 trifl0Sromethylphenyl)pyrido[2,3-blpyrazin-3(4H)-
one
4-(2,2-difluoroethyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
4-(2-methoxyethyl)-2-(4-trifluoromethylphenyl)-pyrido[2,3-b]pyrazin-3(4H)-

one

4-(2-methoxyethyl)-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
4-(cyclopropylmethyl)-2-(4-fluoro-2-methylphenyl)pyrido[2,3-b]pyrazin-3(4H)-
one

4-butyl-2-(4-chlorophenyl)-pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclobutyl-2-(4-fluorophenyl)pyrido{2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(3-fluorophenyl)-pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(3-methylphenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(4-fluoro-2-methylphenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(4-fluoro-2-methylphenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(4-fluorophenyl)-6-methoxypyrido[2,3-b]pyrazin-3(4H)-one
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2- (4-chl oro- 2- met hyl phenyl ) - 4- (2- met hoxyet hyl ) pyri do[ 2
, 3-i1b] pyrazin-3(4/-/)- one

WQ@2(04A693¢0r 0- 2- met hyl phenyl ) - 4- ( 2- met hoxyet hy| PQIEPHO$/ 1428

, 3-i b] pyrazin-3(4H)- one
4- cycl opropyl -2-(2, 4- dlneth9ﬂphenyl)pyr|do[2 3- b] pyraz
i n-3(4H) - one

2. s ol 6 SRR horb g leehiBthyig) R 2 00l i 90 e
2- cychdpropyitz (d-Aerophzng i 7e triegihdpy ridof 2,8Rylp) razin-8 6f/2)-Gne

4
1 AP A4 S otepy & metpieyisofR b lRyrarinyH)-one
ft@yc%%rWILZ P@-flh@)ﬁ)pﬂ@ﬁ?ﬂbfﬂ&(ﬂ? @Eb]pyl%‘ﬁrp R)-one
enant| omers, diastereonefs, epiners and pol ynorphs,
and-ayclopuepy- Z-ffbmaihylphaUyltmldpt%bedpwamneé(lw-one

BB e SRR b5t

2- 6ﬁechlorobenzyl) 4-cycl opropyl pyrido[ 2, 3-b] pyrazi n-3
-one

(2 fryelapsepytietitriflupremethyiphenybr&aathyippydeldci-blryragin-3(4H)-

yr ﬁ Ln- 3(4H) - one
? chl orophenyl ) - 4- (cycl opr opyl met hyl ) pyri do[ 2, 3-i b]

Dyua:yblmp%WI-Z Q4—t?rﬁmoromethylphenyl) pyrldoFZ ,3-b]pyrazin-3(4H)-one

2-(4-chl orophenyl).-4-cycl opr opy rido[2,3-/5

r a2igyc 4(]:pyI)Z-[g\g@nfluoromethyl)phenyl]pyrlgo[g 3- b]pyrazm 3(4Illjpone

( 4 ‘EyEHg%B&H—@BMé%yléyr‘?d’&[b%%]‘b%zﬁw Bl A9 éne- Pl pyrazin-3
4-cyclopropylmethyl -2-(4-fluoro-2-methylphenyl)-pyrido[2,3-b]pyrazin-3(4H)-
one
4-cyclopropylmethyl-2-(4-fluorophenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropylmethyl-2-(4-trifluoromethylphenyl)pyrido[2,3-b]pyrazin-3(4H)-
one
4-cyclopropylmethyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
4-ethyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
4-isopropyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
2-(2-Chiorophenyl)-4-cyclopropylpyrido[2,3-b]pyrazin-3(4H)-one
4-Cyclopropyl-2-(2,4-dichlorophenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-Cyclopropyl-2-(2,4,5-trifluorophenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-Cyclopropyl-2-(2-methoxyphenyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-Cyclopropyl-2-(4-methoxyphenyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-Chloro-2-methylphenyl)-4-isopropylpyrido[2,3-b]pyrazin-3(4H)-one
2-(2,4-Dichlorophenyl)-4-isopropylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-Fluoro-2-methylphenyl)-4-isopropylpyrido[2,3-b]pyrazin-3(4H)-one
2-(2-Ethoxyphenyl)-4-isopropylpyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(6-methoxypyridin-3-yl)pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(2-thienyl)pyrido[2,3-b]pyrazin-3(4H)-one
4-cyclopropyl-2-(2-furyl)pyrido[2,3-b]pyrazin-3(4H)-one
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2- (4-chl orophenyl ) - 4-et hyl pyri do[ 2, 3- b] pyrazi n-3(4H) -0
ne

wWQ@2(04Aed3kor ophenyl ) - 4-i sopropyl - pyri do[ 2, 3- b] pRCHEP290B(01428
4/ -1) - one
2- (4-fl uorophenyl) - 4- (2- met 6dxyet hyl ) pyri do[ 2, 3- b] pyra
zin-3(4/-/)-one

2-444f | - . i ) 3.
B i e K L e
py242ifudiophenyhaAr@-hydroxyethyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-&_ - Fl uor ophenyl ) - 4- ( 2- hydr oxyet hyl ) pgrl do[ 2, 3-'?),3 pyra
Zi (%-(prrm’y_eéth)g}/-zphenylpyndo[2,3-b]pyrag|n- (4H)-one .
?gb_(g-')@gg@%eh%r)(ﬁ(é-h&i&(o%BF‘dw)w}f&é[%?i-%]&'r@ii%(&ﬁb-%hé
21- 25(44'der@phlbn?t)et-(lrﬂfgw%mkg?@yfipmm? mn]p!yra“zﬁrgrﬂylg?ene
-CcygC opyl nme -2-(4-fl ugraophen ridof 2, 3- r
azﬁly3d{’>ﬂf0§§/nreﬁ¥5¥?:@i@w‘lpuﬁ%@?&ay%%?%@- ne” P
b - . :
B e e P
podyeror phs, and m xtures thereof, and the
At AN, RN R PR
f OQ-WJcﬁIdrb)z—?rﬁéiﬁfllghéﬂyl)—Q-(Q%eﬂmy@fhy!)B?fi(ﬂ’é[?&@@]d%azin-BMH)-
clainms, the process conprising: a)reacting a conpound
ofof@rmula ( 1) ( 1) wherein: X, Y, Z Ware as defined
! n2-‘fll-zi‘l'ug]rol-'2-methylphenyl)-4-(2-methoxyethyl)pyrido[2,3-b]pyrazin-3(4H)-
one
4-cyclopropyl-2-(2,4-dimethylphenyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-[2-(diethylamino)ethyllpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-[2-(diethylamino)ethyl]pyrido[2,3-b]pyrazin-3(4H)-one
1-ethyl-3-(4-fluorophenyl)pyrido[2,3-b]pyrazin-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:
2-(4-chlorobenzyl)-4-cyclopropylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-(2,2-difluoroethyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-(cyclopropylmethyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-cyclopropylmethylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-cyclopropylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-ethylpyrido[2,3-b]pyrazin-3(4H)-one
2-(4-chlorophenyl)-4-isopropyl-pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-fluorophenyl)-4-(2-methoxyethyl)pyrido[2,3-b]pyrazin-3(4H)-one
2-(4-fluorophenyl)-4-(2-methoxyethylpyrido[2,3-b]pyrazin-3(4H)-one
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Hal is a halogen atom preferably d, Br; with an
amne RI-NH 2, wherein R1 is as defined in claim1,

wo eoovhes3pr esence of a base in an inert sol ventPCT/BPIY@ 1428

a conmpound of forrmula (2) R (2) b)reducing the
conpound of formula (2) witB3a metal, such as Zn, Sn
or nmetal in |lower state of oxidation, such as

or
Snpl I j ' oS, ra I
y r%@ﬁa pheI) b P URdo s BNt roneny oy
Ni 2-(grEitieraphienyhd- (ﬂlhywave&iyl)plyrlﬂb[lie?}bmyrbﬁhﬁ(lﬁlﬁl)-one
solvents, to o? ﬁl n a corrBound of formula (3)R NH

| fraualopspPYy2-f4-HupraphenyBryidgle blryrazin oog
Wi : Viait |, M i 0 1 ow ng
fo%‘rb BefopliE-BRp L Sl P ond |
4-cyclopropylmethyl-2- (4-f|uorophenyl)pyrido[2 3- b]pyrazm-3(4H)—one
4-ethyl-2-phenylpyrido[2,3-b]pyrazin-3(4H)-one
as well as its racemic forms, tautomers, enantiomers, 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)

X Hal
P
vZ
]
AN
\W NO
2
(1)
wherein:

X, Y,Z, W 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 a base in an inert solvent, to give a compound of formula (2)

R1
I
X NH
=
vZ
]
AN
\w NO

2
(2)

b)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)
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Rx is Hal as above defined; or ORe wherein Re is
hydr ogen, lower alkyl; in a solvent, to obtain a

w@oovpoossdi of fornula (1). 14. Process for the PCI/EP2009/001428

preparati on of the conpounds of general forrmula (I)
according to any one of theb4laims 1-12, the process
conprising: a)reacting a conpound of fornmula ( 1) (D
wherein: X%, Y, Z,Ware as defined in claiml;, Hal is a
hal ogen atjom preferably O Br; with an amne R -NH 2,
wher ed.n His as defined in claim1, in the presence
of YA bage in an inert solvent, to give a conpound of

f of mul (2)(2) d)reducing the conmpound of formula (2)
wi EHe @l ., such as Zn, Sn or Fe, or netal in |ower
state of oxf#dation, such as Sn(ll)chloride, in acids;
or,yy catal ytic hydrogenation wth netal catalysts,

su as Pd, Pt, NI, preferably Pd on charcoal or Raney
Ni g}rehetingtheadorBpdond bPfoPRiL (B)awied B QU ket heiiddenviative of the
(S&HR | (3) e)reacting the conpound of fornula (3)

wi tolowingbleseuial of the fol | owi ng

0

)S(A
R
x

(o}
wherein:
A is as defined in claim 1;
Rx is Hal, as above defined; or ORe, wherein Re is hydrogen, lower alkyl;

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 claims 1-12, the process comprising:

a)reacting a compound of formula (1)

X Hal
P
vZ
]
7
\w NO
2
(1)
wherein:

X, Y, Z, W are as defined in claim 1;
Hal is a halogen atom, preferably ClI, Br;
with an amine R1-NH_, wherein R1 is as defined in claim 1, in the presence

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



fornmul a wherein Rx is as above defined, in the
presence of a base, in a inert solvent, to obtain the
wa@eovpaessdl of fornula (5); (5) f) reacting the POpP2N001428

of formula (5) with a brom nating agent, such as
POBr3, in an inert solvent,6%0 gi ve the conmpound of
formula (6)<6 > g)reacting the conpound of fornula (6)
wi th boronig acid derivatives or their esters, in the
presence of a base and a catal yst, such as
bi s(t i phenyl phosphi ne) pal | adi un(l1)chloride, in an
inqz? S ent, to obtain a conpound of fornmula (I).
15) Ac ound of general forrmula (1) wherein X, Y,
Z, W A ahd Rl are as defined in claim1, as well as
its TeCemyeyd orns, tautoners, enantioners,

5 di ast ereoner <, epiners and pol ynor phs, and ni xt ures
th@geof, and the pharmaceutically acceptable salts
th Qeof, for the preparation of a nmedi canment for the
pr épeducing the dbapoundalfiemiulaf(2paitha metalssassas Zat 8d or Fe,
wi th hyperglycaem a. 16. A conpound_according to c]aim

1501 metalim doweresiateef Gidation syehasarifchloride, in acids; or by
catalytic hydrogenation with metal catalysts, such as Pd, Pt, Ni, preferably Pd

10 on charcoal or Raney Nickel, in solvents, to obtain a compound of formula (3)
R1
I
X NH
-
A
W NH2
15 (3)

e)reacting the compound of formula (3) with a compound of the following

formula

Rx
R
20 *

0
wherein R, is as above defined,

in the presence of a base, in a inert solvent, to obtain the compound of

formula (5);
R1
25 |
X N o)

XX

|

Z

%W N/ OH

(5)

30 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)
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that induces insulin secretion in response of glucose
concentration. 17. A conpound according to clains 15

w@e0028993finr the preparation of a nmedi cament SuPCEHBP®09/001428

for the treatnent of diabetes. 18. A conpound
according to claim 17, for &he preparation of a

medi canent suitable for the treatnent of type I

di abet es.;;19. A conpound according to clains 15 or 16,
for the preparation of a nmedi canent suitable for the

tregh NQf -8 seases chosen from dysli pi daem a and
obésit ZO;Ecorrpound according to clains 15 to 18,

foel hé\preparati on of a nmedi canent suitable for the
treatnment¥ of B seases chosen from di abetes rel ated

m gfyovascul ar and macrovascul ar conplications. 2 1. A
cohpound according to claim20, for which the said
cogjreactiig thescompbunie ohfdremula(6)witleboromic acid derivatives or their

at heroscl erosi s, infl ammator rocesses,

i EPEENgN S PFRReTRE A Gubaicorid Ryataish AUEheRy and

C hEsAghoMylpResptinepFaRRAimARERRBLI gh ek SBriet, (d¥btain a
hy pemgbyndefifearmWtd(l)Use of a conmpound of general

formula (1) according to any one of clains 1 to 12,
wherein X, Y, Z,W Aand R 1 are as defined in claim

1, 185 Weddmpsuhd 8f §Eéral formlidB) wheksiAneNe.Z, W, A and R1 are as
enanti oners, diastereoners, epiners
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.

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 Il 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
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and pol ynorphs, and m xtures thereof, and the
phar maceutical ly acceptable salts thereof, for the

wee@paostsi on of a nedi cament, for the preventiRPCI/EPZIODO01428

treatment of pathol ogi es associated with
hyper gl ycaem a. 24. A pharn@€eutical conposition
containing at |east a conpound of general fornmula (1)

ace@r di j ; ; r ' ’
acgg.p t Aé\bfkg)ghg&@ag?gﬁr@ﬁgqolaa.md@t@*ﬂe, R85! preiirktion 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 X, Y, Z, W, A and R1 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 (l) according to claims 1 to 12 and a pharmaceutically

acceptable excipient.



