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Pyrazi none derivatives as insulin secretion
stinmul ators, nmethods for obtaining them and use

wo bapaaeR2s§ or the treat nent of di abetes Fi el d oPCT/AR2009/000213

i nvention The present invention relates to pyrazi none
derivatives of fornmula (1) 4as insulin secretion
stimulators. The invention also relates to the

preparati on and use of these pyrazi none derivatives

f PyrdZinone thtWaiwes asifisulirt secretion st;fmdatmet methods for

otRinirG i andupp baE At oBiae detmenRn B

wor | dwi de di seases. In 2007, its preval ence was

estimated at 5.9 % (246 mllion people) of the adult

pE'@lld of theninwadtiors i n conti nuous i ncrease. This di sease

|s even nnne S r|ou since it.cou l.ead taoq ver

To8 Srosa v o BTaIE &8 Py g eVl yeb & REVEHE () as

dfn%ﬁf?rll b?@re‘?’bn' Qi @btordSTIE ARehESN iafsArel@es to the Kreparation
factor cardi ovascul ar di sease and stroke. Type 2

dand eseof |tlse$m pyrezinariezderiviajivas fersthedraplylaxis and/or treatment

po ceni a onsequence of two main
8?@'@59? ‘#H?ﬁf‘)ﬁ?&?ééﬁg?%ﬁt@@ at the level of target
tissues and an altered insulin secretion fromthe

pancreatl c beta cells. This latter anonaly seens to
eiinvandiopr esent at the | npaired d ucose

a
l er gz(ggbétf%beﬁ’l @sglg)o(nlgl éfrtﬂ eecr??igngggrw{//oe@WBe L(ﬁgeases In
PQQ@P eied Phé&/a[érﬁﬁah/% ebtimayed éK‘B’DS% (RREtmEBRY pdopidleof the adult

beta cell function is already ﬁ‘ when di abetes is
population and is in continuous mcrease is 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 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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di agnosed, suggesting that deterioration in beta cell
function may begin 10- 12 years before di abetes

waelcagherss (Hol man, Di abetes Res. O in. Pract.P@DEP2009/000213

S21, 1998 or UKPDS Group, Diabetes 44: 1249-58, 1995).
The defective insulin secretion is due to a
guantitative and a qualitative defect of the beta
cell, i.e. a decreased beta cell mass and a specific

dBfeitar eéfal i Aol J.Med) Zxi/9-88.r &%n%eﬂ@pgrtaasg f restoring a
e@gﬁ%@éfﬂ% OE @'hsfdélf»j% e‘%%gig Crtrg o;ré%o“ert% e%lBEOSé{&ﬁl%lﬁtEﬁ) the

peahicestintiod Within &tncmal réwge Was depported t:@@u&%s ui 90h
The inportance of restoring a normal profj

?mgmtnqulen@@ﬁ ShﬁWFféisB”tﬁ‘Eg@'%VH’ng?cfH?éphé“ﬁrﬂf msai"a Sﬁﬁ'@t'on

I T e
BabytesBa:Me167-781198T7ase of insulin secretion in

response to glucose led to glucose intol erance
(Cal | es-Escandon et al., D abetes 36: 1167-72,1987).

g)ﬁ:g af\ﬂ&fa LRRE LSRRG {%II’ ﬁ‘@ét‘?n%rﬁroftt ﬁé‘ér@éﬁetﬂf ét)rg?\gs Zuch as

atrents, such as su ureas or |
aswfohymmes or gmuides areskriawn tcemdat:emnsulimys&nremmgm tmndmg to

|
ST RasE RIS e RATE chantls Gl P Pate Bal IPSHRE 1A
|H§|‘§a‘58 ﬁﬁg%/éé?lﬁla? caTé]bﬁh é\r'ili3 leLlﬁ'n %ﬁb@ﬁé@s‘ EI' hté‘i%ulm release is

t ot al ependent of pl asma gl ucose | evel and
ttheamteuy nrwlepertdee\s of thﬂ plean@eglugm levei aod é@@tment with these

SRR IS b Do i o o

%rﬁﬁn@é‘%ﬁ@@w su@ﬁ‘és@fe@dﬁ?p@@z@éemw dio@yafﬁéighbgam and
risk. In addition, the prol onge erinsulinema

aggsavaliprpt earsinvaseylanrsk. trt@%dm@mthe\mpwnﬁs
H{y%%?l'}\\éﬁﬁﬁerﬁla 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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effect of the beta cell mass, could | ead to secondary
failure due to beta cell exhaustion, another

waleloetiensous si de ef fect of these conpounds. Ne@iI/EP2009/000213

treatnment of type 2 diabetes should restore a nornal
profile of insulin release gpecifically in response to
gl ucose, while preserving or increasing the beta cell
mass. This is observed with GLP-1 anal ogs, such as
eXbegitefd applicatioyW0i2007 071646 eseribes acyllang heteroaryl

pept @ﬁ%ﬁ%ﬁ@%ép?é@r P‘\'/eds ﬁt vir 5%?3 a{; (lecp h%l%bu{c?g%tc&tratmg
V‘ﬁb’lln%rl%e aétid 3’3 UseRVBPHROBreveptioh RRdR RS atAtint &f pBpEHiStric

drugs. According to the present invention, the
cdispodards of the formula (1) are insulin secretion

Ekﬁj"%ﬁﬁ (zé%csr ef u@é%ko%gggﬂe&%@%'ng}eig%ﬁ@ 6@8& antagonists
| R¢else |H3(rera¢i$:bq5siyﬁﬁla‘tﬂ”@aﬁ@fr%@i'd)lbglcﬁl dieeases MbhediAg major
insulin secretion in type 2 diabetics. The patent

agppnasatqno anwetpogater diserdasscpeYdEawmnglic skigss disorders and

het bstituted pyrazi none derivatives having

aﬁ?g ﬁ{%{?%%mal ani n-concentrati ng hornone activity,

useful' for the prevention and/or treatnent of

psychl atric di sor ders. EP 927171 descri bes pyrazi nones
ng factor ant agonl sts for use in

t Eﬁ? r@&rﬂﬁ%&gﬁtﬁ}r{ l%%l%&%@%é}jdg «?fg t ggﬁ%tlve f formula

ding maj or depression, anxi dlsor

p@?tSélﬂ Jemvatices breasefti mrtrwtmgzmabaas iamg! platholo@mss
Summary of the jnventio
associated therewith. yrazmone derivatives according to the invention have

the following formula (1):

(H
wherein:
n=0,1,2;

R1 is selected from hydrogen, heteroaryl, Z;

R2 is selected from hydrogen, halogen, heteroaryl, Z;

R3 is selected from hydrogen, halogen, aryl, heteroaryl, Z;

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

R2 and R3 can constitute a cycle, saturated or not, optionally substituted by

any substituent selected from Z;
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The present invention is directed towards pyrazi none
derivatives of fornmula (1). Said derivatives are

wa@e@ba2for treating di abetes and pat hol ogi es PCT/EP2009/000213

associ ated therewi th. Pyrazi none derivatives according
to the invention have the following formula (I): (D
wherein: n =0 , 1, 2; Rl is selected from hydrogen,
heteroaryl, Z, R2 is selected from hydrogen, hal ogen,
heteroaryl, Z; R3 is selected from hydrogen, hal ogen,

aLyl., heterparyl, Z, wherein aryl and heteroaryl
gk§d§§e%gf?cg§° tionally substituted by one or nore
substituents selected frongY, R2 and R3 can constitute

a cycle, saturated or not, optionally substituted by
any substituent selected from¥Z R4 is selected from

Z: wherein: m= 1-6;/9?}@ F?Ngye i ndependent |y
selected from hydrogen, aryy, hé&eroaryl, Z, wherein
aryl and heteroaryl groupfﬂggi be optionally
substituted by one or

wherein:

m = 1-6;

R7 and R8 are independently selected from:

hydrogen, aryl, heteroaryl, Z;

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

R7 and R8 together can constitute an heterocycle; the heterocycle can

include one or more heteroatom from N, O and S;

/(CHz)p\[r R9

0O

wherein:

p =1-6;

R9 is selected from:

aryl, heteroaryl, O-R10, Z;

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

R10 is selected from:

hydrogen, alkyl, aryl, arylalkyl;

wherein alkyl, aryl, arylalkyl groups can be optionally substituted by one or

more substituents selected from Y;

Z is selected from:
alkyl, alkenyl, alkynyl, aryl, arylalkyl, aryloxyalkyl, arylalkoxyalkyl,
arylthioalkyl, arylalkylthioalkyl, heteroaryl, heteroarylalkyl, heteroaryloxyalkyl,



nore substituents selected fromY; R7 and R8 together
can constitute an heterocycle; the heterocycle can

w0 p@baeesone or nore heteroatom from N, O and BCT/EP2009/000213
wherein: p = 1-6; RO is selected from aryl,
heteroaryl, O R10, Z; whergin aryl and heteroaryl
groups can be optionally substituted by one or nore
substituents selected fromY; R10 is selected from

Méiﬁﬂﬁplfll@x&alkyl dne]érpaa;llﬁicmlkw hetmﬂmrylahk;dlhiqﬂlkylar yl,

aryl al ky S ‘can t I

: imiratoatet: ey cbandRake FrigtoditieAkuSk i e
| al kyl ,

s oL o 2

anetbaidwlddikybaikylmloalkgt andalkghyl, aaﬂdkwaylycmmglkyl

et
S LSS SRR, prcoatytoatiy,
hé;cqg %g{kg@ﬂ“bm |-het erocycl oal kyl al kyl,
tero al kyl xyalkyl heterocycloalkylalkoxyalkyl

ﬁ@h’ oi:tyuelbe@raws himblehlqptgolnslhl/ substlt}.lteldkby olne or more

et er oa i oa aryl al ken
SRSt lﬂf\{iﬁw I‘@%‘?ah cyc?/oal ky?/al kyl ,y
CHé’tbR%rEVér%MéiéfMé cI@éﬂRMQﬁbbﬁé ahk oolad& vne or more heteroatom

cycl oal yIthloak cycl oal kyl al kyl t hi oal kyl ;
10 from N, O and S; y y y y

Y is selected from:
hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,
carboxy methyle, carboxyethyle, alkyle, alkoxy, alkylamino, aryl, aryl

15 sulfonylalkyl, aryloxy, arylalkoxy, amino, NR5R6, azido, nitro, guanidino,
amidino, phosphono, oxo, carbamoyle, alkylsulfonyl, alkylsulfinyl, alkylthio,
two Y groups can form a mehylenedioxy;
wherein R5 and R6 are independently selected from:
hydrogen, alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl;

20 wherein alkyl, aryl and heteroaryl groups can be optionally substituted by one
or more substituents selected from Y;
R5 and R6 together can constitute an heterocycle; the heterocycle can

include one or more heteroatom from N, O and S;

25 other preferred compounds are compounds of general formula (1) wherein R4

is not an aryl or an heteroaryl group;

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

30 acceptable salts thereof.
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each of these groups can be optionally substituted by
one or nore substituents selected fromY; heteroaryl

waraonesy ocycl oal kyl groups can include one OPCTBP®09/000213

heteroatomfromN, Oand S; Y is selected from
hydroxy, thio, halogen, cygno, trifluoronethoxy,
trifluoronethyl, carboxy, carboxy nethyle,

car boxyet hyl e, al kyl e, al koxy, al kylam no, aryl, aryl
sl émméaptqﬂarredreymmqmeat ythelientiongrovides WRsRENoNe

azido,. nitr am di no, phosphono, oxo,
‘?%‘éﬁ%’?ﬁé’f?%{“%fﬂgbr ’r"gﬁfﬁ'“ al kyl sul finyl, alkylthio,
tMvo.C)( groups can form a nmehyl enedi oxy; wherein R5 and

R6 ar'e i ndependently selected from hydrogen, alkyl,
aRflis selegted fom: heteroaryl het er oaryl al kyl ; wher ei n

Stitiooefl Svb SRRV E A e Y 8BRSl PRI Y o1,
Yhetgpod)@iIH, ﬁé’(@ﬁié??bx?é‘lﬂylc ﬂeﬁérbw@k@ryame}l ek,
the hetérocycle can include one or nore heteroatom

f eysloakylalkyh eysloadtyteryativbfaiciaaikyialkpxyald. eterocycloalkyl,

AR oI FRterb iR oh I Wl fc o iRl Dakyr

f 84 of ﬂ\@%b%ﬁ‘@ﬂﬁs candat oivkially sUbsRtURIEIBNE orepdmer s
and pol ynorp and m xtures thereof, and the

phidhstileenisiseladted HOseNt abl e salts thereof.n anot her
g(}ggﬁ%@ﬁ%ﬁmg%r%%oalkﬁegHo[]}ﬂg h 31859 BhE%St more heteroatom

from N, O and S;

R2 is selected from:
hydrogen, halogen, alkyl;
wherein alkyl groups can be optionally substituted by one or more

substituents selected from Y;

R3 is selected from:

hydrogen, halogen, alkyl, aryl, heteroaryl, Cycloalkyl, heterocycloalkyl;
wherein alkyl, aryl, heteroaryl, cycloakyl, heterocycloalkyl groups can be
optionally substituted by one or more substituents selected from Y;

R2 and R3 can constitute a cycle, saturated or not, optionally substituted by

any substituent selected from Y;

R4 is selected from:

-Z, wherein Z is:

alkyl, arylalkyl, aryloxyalkyl, arylalkoxyalkyl, heteroarylalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, cycloalkyl, cycloalkylalkyf,
cycloalkyloxyalkyl, cycloalkylalkoxyalkyl, heterocycloalkyl,
heterocycloalkylalkyl, heterocycloalkyloxyalkyl, heterocycloalkylalkoxyalkyl;
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derivatives of fornmula (1) 1wherein: n =0, 1, 2; Rl
is selected from hydrogen, alkyl, arylalkyl,

wa@eoobasorsd kyl , aryl al koxyal kyl, heteroaryl, PCT/EP2009/000213

het eroaryl al kyl, het eroaryl oxyal kyl ,

het er oaryl al koxyal kyl, cyckoal kyl, cycl oal kyl al kyl,
cycl oal kyl oxyal kyl , cycl oal kyl al koxyal kyl ,

het er ocycl oal kyl , heteroc cl oal kyl al kyl

heaeh otthelse @r&ypm@alblewpthﬁ@iln nsyg%ium fzy PREIOS)eeky| ;

e f thes n be optionally substituted by
ﬂé’%? %?éegfg%c?ﬁgﬂéﬁas sel ected fromY; heteroaryl
aﬁ@'teP@é:?r Qﬁd’ﬁbﬁé?blsydloﬁlk?mugg@ahnﬁd:ludé oPleorahorheteroatom
heteroatomfrom N, O and S is selected from

hiyamoye@, anthBogen, al kyl ; wherein al kyl groups can be
optionally substituted by one g nore substituents
selected fromY; R3 is selectell from hydrogen,
hal ogen, al kyl, aryl ~H&t& o W, cycl oal kyl,
het erocycl oal kyl ; wherein allkyl, aryl, heteroaryl,
cycl oakyl , heterocycl oal kyl a@yroups can be optionally
substituted by one or nore substituents selected from
YwhB&iand R3 can constitute a cycle, saturated or not,
gb gglly substituted by any substituent sel ected
R7 and R8 are independently selected from:
hydrogen, aryl, heteroaryl, Z; |
wherein aryl and heteroaryl groups can be optionally substituted by one or
more substituents selected from Y,
R7 and R8 together can constitute an heterocycle; the heterocycle can

include one or more heteroatom from N, O and S;

/(CHZWRQ

0

wherein:

p =1-6;

R9 is selected from:

aryl, heteroaryl, O-R10, Z;

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

R10 is selected from:

hydrogen, alkyl, aryl, arylalkyl,

wherein alkyl, aryl, arylalkyl groups can be optionally substituted by one or

more substituents selected from Y;

Y is selected from:
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R4 is selected from -Z, wherein Z is: alkyl,
aryl al kyl, aryl oxyal kyl, aryl al koxyal kyl ,

whedoenaersyl al kyl , het eroaryl oxyal kyl , PCT/EP2009/000213

het er oaryl al koxyal kyl, cycl oal kyl, cycl oal kyl al kyl ,
cycl oal kyl oxyal kyl, cycl oalkyl al koxyal kyl ,

het erocycl oal kyl, heterocycl oal kyl al kyl ,

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

ehgdroa, mswl?@u@aﬂantrwmlomhemwf | ;rlflw»btﬁrhethyl e:darbtyxy,
one or nore substituents se|ecte romY t I
aPRIDREY érr\%y@ sarhgyyegivie: p%'kﬂﬁna'iiﬁ&’ Lﬁ%vlaﬁur?%fgrbf@ a

r R
e SRR, AR ar{Talhy omiRE MR SRARziS, Ritrc] E’U?”‘*m
hatrdédinay gﬂmosriﬁonmexej oamemommlhydsdeyalkgsolmpyl akaylthio,

be optionall substitu by .one or nore substituents
st FQUPE SRNVOIRA %{W&mﬁ@ %/(38@( sher can constitute an

PFhEFARE Bnd HPaRPREBEHALAIS SRR iR ONe OF oT e

het eroatom from : erein: P=1-6; ROis
skyedroged, atkyargr gtylalkygl, betexogty), Fetaarylzlky;

wherein alkyl, aryl and heteroaryl groups can be optionally substituted by one
or more substituents selected from Y;
wherein R5 and R6 together can constitute an heterocycle, the heterocycle

can include one or more heteroatom from N, O and S;

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

acceptable salts thereof.

In another preferred embodiment, the invention provides pyrazinone
derivatives of formula (1), wherein:

n=0,1,2;

R1 is selected from:

hydrogen, alkyl, cycloalkyl, cycloalkykalkyl;

wherein alkyl, aryl, cycloalkyls and heteroaryl groups can be optionally
substituted by one or more substituents selected from Y; preferably, R1 is:
methyl, ethyl, propyl, butyl; each of these groups can be optionally
substituted by one or more groups selected from Y;

R2 is an hydrogen;

R3 is selected from:

hydrogen, halogen, alkyl, aryl, heteroaryi;

wherein alkyl, aryl, cycioalkyls and heteroaryl groups can be optionaily
substituted by one or more substituents selected from Y; preferably, R3 is:

Cl, Br, phenyl optionally substituted by one or more groups selected from Y
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wherein aryl and heteroaryl groups can be optionally
substituted by one or nore substituents selected from

WO00R1®25%6 sel ected from hydrogen, alkyl, aryPCT/EP2009/000213

aryl al kyl ; wherein al kyl, aryl, arylal kyl groups can
be optionally substituted ky one or nore substituents
selected fromY; Y is selected from hydroxy, thio,

hal ogen, cyano, trifl uoronmethoxy, trifluoromethyl,
cRdtissgleated bory net hyl e, carboxyethyle, alkyle

al ko al yI am no, aryl, aryl sulfonylal kyl, aryl oxy,
Té "Qﬁ(@ ¥t no, NRSR6, aziclo, nitro, guanidino,

amkgh BPyla '&PP%?VIeﬁgalk?P(@rylﬁme?éﬂ%yﬂ ﬁete@b%ﬂléﬁ@lf onyl,
akylsuflny , roups can forma
nbeteyoanytakyoiy, hmemrwaﬂwxaamyl?%eéerecymewhdent |y

- BeEfadiyrdRTBII Herdity e Balilg Bl hatbdiedtibhvialigryaiyt,
h@ycﬁé@lﬂwb%abatwﬁalmncﬁ%awbsapkyly jcblbélkylallk alhyl;one

or  nore substituents sel ected wherein R5 and
Rehetrjethe alivhranybheteroand, exslorlkds aapdiateragyeloalkyls groups

At FELpichefiRbBRUREop Bfe T Bt ity M el vbm v:

eRaRirbAYEARd héterdteclealkyt groupri dmy inckude on‘d yrmiopd sieteroatom
and m xtures thereof, and the pharnaceutically

atreepNa@ @d St s thereof. In another preferred
enbodi nent, the invention provides pyrazi none

Fil8
N

(CH,)m
~ ZK”/ ~R7

0

wherein:

m = 1-6;

R7 and R8 are independently selected from:

hydrogen, aryl, heteroaryl, Z;

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

R7 and R8 together can constitute an heterocycle; the heterocycle can

include one or more heteroatom from N, O and S;

/(CHz&n/RQ

0]

whérein:

p =1-6;

R9 is selected from:

aryl, heteroaryl, O-R10, Z;

wherein aryl and heteroaryl groups can be optionally substituted by one or

more substituents selected from Y;
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derivatives of fornmula (1), wherein: n =20, 1, 2; Rl
is selected from hydrogen, alkyl, cycloal kyl,

we@ywboed2ky kal kyl ; wherein al kyl, aryl, cycl oal Rgl/BP202/000213

het eroaryl groups can be optionally substituted by one
or nore substituents selecty@d fromY; preferably, Rl
is: nmethyl, ethyl, propyl, butyl; each of these groups
can be optionally substituted by one or nore groups
sR10csseldatednfrom:R2 i s an hydrogen; R3 is sel ected

fro hydr n, hal n, al kyl, aryl, heteroaryl;
&x&&gﬁ%aﬁﬁ&ﬁ,a%'r ?Dﬁg@ybl oal kyl s and heteroaryl groups

c e I ' 1 i

< Shean 21 AL, 2y YR DFOU<CLarbbo RMoRBIITS{stituted by one or

Bmorplseibgtituepis selected SamsY; preferdblyy Rehis: benzylr phenylethyl,
groups s cted fromVY,R4 i.s sel.ected fro -Z wherein
JoRERSEON: P YA Rypetiuh. 7 ok 2rRpRndil InUoRyal Kyl
hghehrpacytamhiis! N-metR-ARpKeNEBEtMaYhide, N-cyclohexyl-N-

het eroaryl al koxyal kyl”, heterocycl oal kyl,
heethyagetamidryeatik of thesetarpupy can diekgptionadlylgubstituted by one
het er ocycl oal kyl a al kyl, cycl oal kyl,

L RP R IR SFIESIEIRR 1 oxya kv

cycl oal kyl al koxyal kyl ; wherein the al kyl, aryl,

het eroaryl, cycloal kyls and heterocycl oal kyl s groups
cXrisiselesped oAl y substituted by one or nore

SHOGY U Shaib 565 L &finlo” Hflubromethoxy, trifluoromethyl, carboxy,
carboxy methyle, carboxyethyle, alkyle, alkoxy, alkylamino, aryl, aryl
sulfonylalkyl, aryloxy, arylalkoxy, amino, NR5R6, azido, nitro, guanidino,
amidino, phosphono, oxo, carbamoyle, alkylsulfonyl, alkyisulfinyl, alkyithio,
two Y groups can form a mehylenedioxy;
wherein R5 and R6 are independently selected from hydrogen, Z, alkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl;
wherein alkyl, aryl and heteroaryl groups can be optionally substituted by one
or more substituents selected from Y;
wherein R5 and R6 together can constitute an heterocycle, the heterocycle
can include one or more heteroatom from N, O and S; preferably, Y is:

halogen, trifluoromethyl, alkyl, alkoxy;

Other preferred compounds are compounds of general formula (1) , wherein

R4 is selected from:
R8

|
(CH,)m N
/ ZKH/ \R']

0

wherein m, R7 and R8 are as above defined;
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het eroaryl and heterocycl oal kyl groups can include one
or nore heteroatomfromN, Oand S; wherein: m= 1-6;

W@QRI00anp2R8 ar e i ndependently sel ected from hyRCDER009/000213

aryl, heteroaryl, Z;, wherein aryl and heteroaryl
groups can be optlonally syhstituted by one or nore
substituents sel ected froan R7 and R8 together can
constitute an heterocycle; the heterocycle can include
one_ofCHoR e he®%roatom from N O and S; wherein: P =
1-6; RO is felected from aryl, heteroaryl, O R10, Z
wherein aryly and heteroaryl groups can be optionally
substituted by one or nore substituents selected from

YwREReihp &4 RO £@ 49 ?Eﬁ)}/\(@&@ﬁ n, al kyl, aryl,

aryl al kyl ; wherein a aryl, aryl al kyl groups can
be optlonally substituted by one or nore substituents
selec ed fromY; ﬁgreferab

pAR (A e“lsh&tﬁ racSNA IQUTRE HH! lewgﬁ?hg@tl(%;%ga lﬁ{',@stereomers
2899‘@@ dfl’idﬂﬁflyl‘ihbréhé’ |&Wﬁxtu%@hﬁ@b@cﬁC&ﬁ@méjﬁharmaceutlcaIly

hyl - N-phenyl acet am d

I\B%&mah@@ﬂltsl‘th@tﬂﬁm acet am de:

The compounds of the formula (1) may be chosen from the following
compounds:

3-(benzylthio)-1-ethylpyrazin-2(1 H)-one
3-benzylsulfonyl-1-ethylpyrazin-2(1H)-one
3-[(4-chiorobenzyt)sulfonyl]-1-ethylpyrazin-2(1H)-one
3-[(4-methylbenzyl)sulfonyl]-1-propylpyrazin-2(1H)-one
3-[(4-fluorobenzyl)sulfonyl]-1-propylpyrazin-2(1H)-one
3-(benzylsuifonyl)-1-propylpyrazin-2(1H)-one
1-ethyl-3-[(4-bromobenzyl)sulfonyl)pyrazin-2(1H)-one
3-[(4-chlorobenzyl)thio)-1-propylpyrazin-2(1H)-one
3-[(4-chlorobenzyl)sulfonyl]-1-propylpyrazin-2(1H)-one
3-{(3-Chlorobenzyl)sulfonyl}-1-propylpyrazin-2(1H)-one

- 1-methyl-3-[(4-chlorobenzyl)sulfonyllpyrazin-2(1H)-one

1-butyl-3-{(2-fluorobenzyl)sulfonyl]pyrazin-2(1H)-one
1-butyl-3-[(3-trifluoromethylbenzyl)sulfonyllpyrazin-2(1H)-one
1-butyl-3-[(4-chlorobenzyl)sulfonyl]pyrazin-2(1H)-one

3-{[2-(4-chlorophenyl)ethyllsulfonyl}-1-propylpyrazin-2(1H)-one
1-ethyl-3-{[2-(4-methoxyphenoxy)ethyl}suifonyi}pyrazin-2(1H)-one
3-{[2-(4-chlorophenyl)-2-oxoethyl]sulfonyl}-1-ethylpyrazin-2(1H)-one
3-[(1,1"-biphenyl-4-yimethyl)sulfonyl]-1-ethylpyrazin-2(1H)-one
3-{[2-(4-chlorophenoxy)ethyl]sulfonyl}-1-ethylpyrazin-2(1H)-one
3-{[2-(4-methylphenyl)ethyl]sulfonyl}-1-propylpyrazin-2(1H)-one
3-{[2-(4-chlorophenyl)ethyl]sulfonyl}-1-ethylpyrazin-2(1H)-one
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each of these groups can be optionally substituted by
one or nore groups selected fromY; Y is selected

wo e@atof2ydr oxy, thio, hal ogen, cyano, trifl uorPCEEP2IRY)00213

trifluoronethyl, carboxy, carboxy nethyle,

car boxyet hyl e, al kyl e, al y, al kylamno, aryl, aryl
sul fonyl al kyl, aryl oxy, arylal koxy, am no, NRSR6,

azi do, nitro, guanidino, am di no, phosphono, o0xo,

c( nahmf@enyérmwmmvlkﬁwfbny&i1klwtylmyram12 (1H)epEt hi o,
rE 4 SRR PR SRR RRRIMR 1R 5 ™2 RT

&3~ KBlrFl&bsdbiirizyl)sulfmTydiFbme;thylpbm-ﬁ(a‘riy)-ahéyI wher ei n

ter t [
i waicheryamBr ot dhiRin eENRSee ccr o 17 om
Y4 -BUBAIR( n rﬁéth@&sibéﬁzwmﬁbhwpy@aﬂnmnwdnet e an

hetero het erocycl e can include one or nore

h Cﬂ$ WWZYOSHKWB]PYW@F @l(éldp'?neY i s: hal ogen,
t’f Eftllé)h gg‘?ﬁméron?éthxﬁen%) %Qﬁdnyl?yt’fi ‘FF/‘F-thd

are co ener
V\hElﬂeylfB Ra-flwrwrmyd)@ulfomyi}nyrammwH)ﬂnem and R8 are

e S e e
melmBSluodmb@impolfemw]pymm@( $Hyodepol ynor phs,
e TR T
1-ethyl-3-[(2-methylbenzyl)sulfonyllpyrazin-2(1H)-one
3-[(4-chlorobenzyl)sulfinyl}-1-ethylpyrazin-2(1H)-one
5-bromo-3-[(4-chlorobenzyl)thio]-1-ethylpyrazin-2(1H)-one
5-bromo-3-[(4-chlorobenzyl)sulfonyl]-1-ethylpyrazin-2(1H)-one
3-[(4-chlorobenzyl)sulfonyl}-1-ethyl-5-phenylpyrazin-2(1H)-one
3-[(4-chlorobenzyl)sulfonyl}-5-(4-chlorophenyl)-1-ethylpyrazin-2(1H)-one
3-[(4-chlorobenzyl)sulfonyl]-1-ethyi-5-(4-fluorophenyl)pyrazin-2(1H)-one
2-[(6-chloro-4-ethyl-3-0x0-3,4-dihydropyrazin-2-yljthio]-N-phenyl acetamide
2-[(6-~chloro-4-ethyl-3-0x0-3,4-dihydropyrazin-2-yl)sulfonyl]-N-
phenylacetamide
5-chloro-1-ethyl-3-[(2-oxo-2-piperidin-1-ylethyl)sulfonyl]pyrazin-2(1H)-one
2-[(6-chloro-4-ethyl-3-0x0-3,4-dihydropyrazin-2-yl)sulfonyl]-N-methyl-N-
phenylacetamide
2-[(6-chloro-4-ethyl-3-0x0-3,4-dihydropyrazin-2-yl)sulfonyl]-N-cyclohexyl-N-
methylacetamide

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

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

acceptable salts thereof.



The conpounds of the forrmula (1) may be chosen from
the foll ow ng conpounds:
W@2(0baen2yd t hi o) - 1- et hyl pyrazi n-2( 1H) - one PCT/EP2009/000213
3- benzyl sul f onyl - 1- et hyl pyrazi n- 2( 1H) - one
3-[(4-chl orobenzyl)sul fonyhk-1 -ethyl pyrazin-2(1
H) - one 3-[ (4- et hyl benzyl )sul fonyl]-1
-propyl pyrazin-2(1 /-/)-one
3Mare pretesablyetheycorspotinds bf the fopnulayil hgecordingapthe invention

-one 3-(benzyl sul fonyl)-1 -propyl pyrazin-2(1 H)-one
TZ"@V&W 95‘£f?’hﬁ§%mbenzyl )sul fonyl ] pyrazin-2( 1H)-one

341 lry- j 2( 1H) -
e m 201
| HEtNe3banezgisaifooylppeaziy R Hal-ermyl | - 1

A L T Y I e s NP
tl)l)l=%UEZI-3-1(34trmuoaorhéﬂwwwmwbemw”by:dzﬁmyi Mpypnezin-2(1
(13}ﬁllﬂtyi'3§("['?'3|0f9t?5fﬂ21¥856\ﬁ@wﬂﬂyE?ErW(}%PP@nyI ] pyr azi n- 2
s LGRS penvis on I SRR AT KR0S, o1 1-one
g3{1[(42-(le1410©be2¢Dﬂllﬁfﬁ))’\h/b]at-blsddywmzimﬂ(}lHl-opneopyl pyr azi n-

-one

10 1SEI%N@DP@QZ)(‘M“@DMB@%@WQ{&QWM‘1-@th%\ﬂ%%@(ﬂé?me
ST BRPar SHIaDY - SYBEAN 2 N0 1. et nyt pyr
aB}[M—Méthylbenzyﬂ)s‘.}m[ohyl]-1 -propylpyrazin-2(1H)-one .

R PR ey A TPty T B A 2(1H
g?i(f:'@lbb?%g géth9r-9wdyea%>2),ﬁbaﬁbﬂnsuweﬂm)sufénwwwwm H)-one

15 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,

20 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

25 compounds, but also to individual stereoisomers and/or diastereoisomers
thereof, as well or as mixtures of these in all proportions.

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

30 organic or mineral acid, or of an organic or mineral base.

The expression "pharmaceutically acceptable salts" refers to the relatively
non-toxic mineral and organic acid-addition salts, and the base-addition saits,
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3-{[2- (4- nmet hyl phenyl ) et hyl ] sul fonyl }-1-propyl pyrazi n-
2(1/-/)-one

w@2qop209289 chl or ophenyl ) et hyl ] sul f onyl } - 1- et hy| Py¥/ER1009/@0213

(1H)-one3-[(1

, 1' - bi phenyl - 4-yl net hyl ) suhfonyl ] - 1- but yl pyrazi n-2(1

H) - one 3-[ (4- et hoxybenzyl )sul fonyl]-1

- propyl pyrazin-2(1 h-one

3of the- crqnumwmrz@/th)eao.resenymyent»oméihe,sepgaifazmay betprepared in

%‘?ﬁg’ "g@ "Sé Eélg%ﬁlgwn%g) ﬁ&mc%ﬂé{n bt the compounds.

1ranémbu|&r[thé 4od-bduitioensaiis) raby berprepadBY Bepérately reacting
1H)-one 1-Ethyl -3-[(4-fl uorobenzyl ?\sul fonyl ] pyrazi n-2(
1t,+m)ptmf@d compound in its purified form with an organic or mineral acid and

1|sE£al?l¥nh tﬁe [s(a?t tﬁ&é FAIH?édJ rﬁéqye%%ﬂﬁ%l gaﬁfé' grgn?’cjr]é%';'r%é n- 2(

1hﬁrbyhbadbé3h3ﬁdrubrmhmesybmlsatbédﬁydrbgyh@@uﬁmé‘:{ 1H) one
1- Et hyl - 2-f| uorobenzyl ) sul f onyl ] pyrazi n- -one
1dlBM@5ﬂgﬁ@D S‘QSIP'PQ}S?O%%’@  yoRirptsy [yrprades. ﬁf‘ﬁ‘{‘OTPHPe@*\%S 2-

15 2(1
P e e s e Lt SN S Bl
3T e muelnitloncéim] miatesubfpharhiactutiedityydqoeptable-salts with organic
SOPgHANC p@aewmmww besic-additier saYs mavke pragared by
aratel ﬁctlnght nfledycio)rg%?t%nd in lﬁs purgleﬁi form with an é){ganic

r ono- enz onyl pyrazin
1<H) inorganic base and lsolatlng the salt thus formed The resultlng salts are,

ff}' %?r(‘;{allorr%g al sgltg Sé*éri.gﬂl%'nb a]fka‘? al géﬁ he rmalpr}/ { ggt"tfq mzetal
3sz£|{s4ar¢dltr@h§iﬂenwéﬁa$ ghit® Blch &5 §4diah, Pobsimt! ¢aldiudi,hy

| pyrazin-2(1/-/)-one

3Inpgnesiim raiwaﬂwmb, Siispda piblained wWith basass sucly as @vmeania or

YRR 8t Kgediqtihes (sush as ihyiaming st iesing pigridine,
Oﬂ)l él‘efﬂm}moqﬂ@laé) @2 with basic amlno -acids, or with osamines (such
(6-chl or g- 4- et hyl - 3- oxo- 3 dlhydropyra2|n2yl)sul

f%mqgquﬁmyq)%w@l@ gmlagalcohofs (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-benzoyitartaric acid, (-)-L-di-O,0'-p-toluyl-L-
tartaric acid, (+)-D-di-O,O'-p-toluyl-L-tartaric acid, (R)-(+)-malic acid, (S)-(-)-
malic acid, (+)-camphoric acid, (-)-camphoric acid, R-(-)1,1'-binaphtalen-2,2'-
diyl hydrogenophosphonic, (+)-camphanic acid, (-)-camphanic acid, (S)-(+)-2-
phenylpropionic acid, (R)-(+)-2-phenylpropionic acid, D-(-)-mandelic acid, L-
(+)-mandelic acid, D-tartaric acid, L-tartaric acid, or any mixture of them.

As examples, the following chiral amines can be used: quinine, brucine, (S)-
1-(benzyloxymethyl)propylamine (Ilt), (-)-ephedrine, (4S,5R)~(+)-1,2,2,3,4-
tetramethyl-5-phenyl-1,3-oxazolidine, (R)-1-phenyl-2-p-tolylethylamine, (S)-
phenylglycinol, (-)-N-methylephedrine, (+)-(2S,3R)-4-dimethylamino-3-
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5-chloro-1 -ethyl-3-[(2-0x0-2-piperidin-1
-yl et hyl)sul fonyl ] pyrazin-2( 1H)-one

wWQ@2(0080%R or o- 4- et hyl - 3- oxo- 3, 4- di hydr opyr azi nPQF/EPI082000213

fonyl]- L/-methyl-L/- phenyl acetam de

2-[(6-chl oro-4-ethyl - 3-0x04§, 4-di hydr opyrazi n-2-yl ) sul
fonyl]- L/-cyclohexyl-L/- methylacetam de as well as
its racemc forms, tautoners, enantioner

dngthydricdsinhenybgrbrtasoh8)- pbﬁpwslryﬁm (She-methylpeazylamine

ther har maceutically acceptable salts
&%'thggﬁéﬁ%ngs its racemc forms, tautoners,

em%atmelmaéa in theastepe oMespresphtreivention ape byodrupb of the

and m xtures thereof, and the pharmaceutically

a@@ép@dﬁ@%%&rw‘i(\'éreof More preferably, the
l\[\jg?w npl%fdrddgeasf lz éﬂ*h@;ﬁ%l’é }r'rflef%?g&f i 8ofrfpoui8 that when

osen
ladﬁhhﬂéteﬁe(i (043 bislogicansyste sugdmeratdspyeddiug Xubkneen@

1- Et hyl - 3- benzyl sul f onyl pyra -2( 1H) - .
1bnelﬁqwalty qqﬁwefyq%nmwﬁzq%y? 5%#\359%305%?%?% ghgmical

(1 i gﬁbgsﬂ,e LA Chtatp QITER Sl daf RgadubRid)f QR /o RvEtaBbIt: 2

letierhidal Beddtibn()| or obenzyl ) sul f onyl ] pyrazi n-2(1 H)-one
3-[(4-Chl orobenzyl )sul fonyl]-1-ethyl pyrazin-2(1 H)-one
3-[ (4-Chl orobenzyl )sul fonyl]-1 -propyl pyrazin-2(1

nce with th resent lnventlon and as used herein, the followin
’3‘%% (Eﬂ oro enzy p ? fonyl | -5-(4-chl orophenyl)-l-eth 9

| twmzar&-tk(fme)j vmﬂethe following meamngs unless explicitly stated
3.} (4 Fl uor obenzyl ) sul f ony| ] - 1- propyl pyr azi n-2(1H) - one

The term “aryl” refers to aromatic groups which have 5-14 ring atoms and at
least one ring having a conjugated pi (1) electron system and includes biaryl
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.

The term “cycloalky!l” means saturated carbocyclic rings, optionally
substituted, and includes mono-, bi- and tri-cyclic compounds with 3 to 10
carbon atoms. Suitable cycloalkyl groups are: cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl, adamantyl and
the like.
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3-[ (4- Met hyl benzyl ) sul fonyl ] - 1- propyl pyrazi n- 2( 1H) - one
3-{[2-(4-Chl orophenyl)ethyl]sul fonyl}-1-propyl pyrazi n-

WQembhewse 5- Chl oro-1 -ethyl-3-[(2-0x0-2-pi perPdi/RP209/000213

-yl ethyl)sul fonyl ] pyrazin-2( 1H)-one as well as its
racem c fornms, tautomers, emantioners, diastereoners,
epi mers and pol ynor phs, and m xtures thereof, and the
pharmaceutically acceptable salts thereof. The
invention also relates to the racem c fornms,

epl ner s ané&%r 85'03 %fﬁ}ngr’z’ﬂo“ghﬁw §‘ul$sq ﬁ% coan%%collig '

dfxcj?chlel clg‘etneyc?ic rbdioatd, &lofr(ij;jnsnag; omeldr n@clsret Hiae;‘]oatoms preferably
crystalline forms, |ncludi mor phi ¢
mseﬁe‘rqmﬁmw%l S #8d Mb %%onﬁ Y Bb d{m@@eafstatsr(mn%and N),
(

(aid opndify <R RDbr HBKEROLBI bonds R34 i oRYirldd preferably
| gnohn priii sk safiro st ’etce4iem!nseyslmmet/ematdrmsmrecprefmabw from1to 3

thereof, as [l or xtures of the in all,

d}eésmt%\ﬁs Sohererunbe neRsciealehfarimal feterocycic’)
L @oH{p}ls% oﬂgfdrﬂfgr@ﬁﬁ%§ eé"dmﬁa% fBnéts tp 8 nodes,
C|en 'y acidic function or sufficiently basic

fExampI@s of dnetérochcliomagicais Iamiemomodmylc einssidihylgpiperazinyl,

AhREPiR Ry el Ry RaPEnt dhdpafedibisi-ghgroturany,
Wéﬁﬂﬁjlﬂﬂ | B%bﬁ@l@ﬁw tp‘}?fbhdln?PWFﬁrﬁlP'(ﬁh?@ﬂdp?raﬁﬁf ers

to the relatively non-toxic m nefal "and organic
dsoxpzadiding, omniaaaaqi)d, imidezelitinyans thedikei on sal ts, of

t he conpounds of the present invention. These salts

may be prepared in situ during the final isolation and

Pihe feraatheteroel cieh eefeasmeodiptithally substituted monocyclic, bicyclic or
tricyclic radicals, comprising one or more heteroatoms, preferably chosen
from among O, S and N, optionally in the oxidized state (for S and N), and
optionally one or more double bonds. At least one of the rings preferably
comprises from 1 to 4 endocyclic heteroatoms, more preferably from 1 to 3
heteroatoms. Examples of heterocycle are: piperidine, morpholine,
piperazine, pyrrolidine, thiazolidine, oxazolidine, pyrazolidine, isoxazolidine,

imidazolidine;

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, octadecy! groups and
the like.

The term “alkenyl” refers to unsaturated groups comprising at least one
carbon-carbon double bond, and includes straight chain, branched chain and

cyclic groups. Suitable alkenyl groups, having 2 to 20 carbon atoms, include
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In particular, the acid-addition salts nmay be prepared
by separately reacting the purified conmpound in its

wW@eropfived formwi th an organic or mneral aci dPErEP2009/000213

isolating the salt thus fornmed. The resulting salts
are, for exanple, hydrochlerides, hydrobrom des,
sul fates, hydrogenosul fates, di hydrogenophosphat es,
citrates, maleates, furrarates trlfluor&a getat es,

a

n%ibﬁf‘)ﬂ'l: B RIBRE R s e B DO RSN DTNt 4-pentenyl

5‘?@ m{%al so relates to pharmaceutically acceptable
S S W th organic or inorganic bases. In particular,

the basi c-addition salts may be prepared by separately

actnthe rified conpound in it i.fie
Tt érmgal@enﬁgre'&r's tireaniraasLaBugs poRSuising Ay lEdLone

S@érboﬁ rBé?b&?f Pm%r{cﬁ%ldde@%t%ﬁt%lﬁrr? brfaﬁ&hed cpaln and

exanpl e particul arly alkali netal
aiyk:ab |gn@umrarid cmitoaially amcladesdt leashene mrborecatbcm‘edmﬂ)le

A SRRy B B58 ol RS 8 2 RO SRk e et
?Wﬁf -ss%yfi %u@hyi oLbdmyMylasigeetydyi s DeAtynyl and the
mn et hylan ne, piperidine, piperaZine,
nfilkephol i ne), or with basic am no-acids, or with

osam nes (such as neglumne), or with am' noal cohol s
(such as 3-am nobutanol and 2- am noethanol). The

'T'(Ye?fgrhpfb@l'aﬂ@l Triefers @5 dntalkyiegreap! prewé@w an aldyl gedup having
resol ution of the racemates. As exanples, the
fbte awm@hams Seibgttuted with a e/l group Suntable arylalkyl

(9'30 s ShIEBERY, PlcbBA, fnd Tl

(-)-L-di-OQ O -p- toI uyl -Ltartaric
The term “arylalkenyl” refers to an alkenyl group, preferably an alkenyl group
having 1 to 20 carbon atoms, substituted with an aryl group.

The term “arylalkynyl” refers to an alkynyl group, preferably an alkynyl group

having 1 to 20 carbon atoms, substituted with an aryl group.
The term “alkoxy” refers to the group alk-O- wherein “alk” is an alkyl group.
The term “aryloxy” refers to the group aryl-O-.

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

group.

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

arylalkoxy group.

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



acid, (+)-D-di-O O -p-toluyl-L-tartaric acid,

(R-(+)-malic acid, (S)-(-)- malic acid, (+)-canphoric
w@ei0di1092s9 - canphoric acid, R (-)1 ,1' -bi napht aPERER2089/600213

di yl hydrogenophosphoni ¢, (+)-canphanic acid,

(-)-canmphanic acid, (S)-(+3182- phenyl propionic acid,

(R -(+)-2-phenyl propionic acid, D-(-)-mandelic acid,

L- (+)-mandelic acid, Dtartaric acid, L-tartaric

acid, or any m xture of them As exanples, the

SRS TR B R s s s
whedri ne, (4S 5R -(+)-1,2,2,3,4-
tet ramat hyl - 5- phenyl -1 , 3- oxazol i di ne,

(R) - 1- phenyl - 2-p-tolyl ethyl am ne, (S)- phenyl gl ycinol,

(s tu

5 (et AR R fo a0 VSR, prope
, 2-di phenyl 2- but anol (S) - phenyl gl yci nol
(9 -a-net hyl benzyl am ne or ure of them Also
ﬂ)@ledéél’ﬁ P y{Wgoé ab%fgﬁ?f iq ﬂ%aﬁ&yg§§? 9MRnt i on are
prodrugs of the conpounds of formula (1). The term
"“prodrug” as used herein refers to any conpound that
WTee techm ar;&iselfenlylakkyﬁ refers teyao alky gsoumsyesiduiadewith pe

"druy blologlcally active conpound) as a
10 esylpyl Qﬂ 2 Egg}? SUOUPheni cal reaction(s), enzyme

catal yzed chem cal reaction(s), and/or netabolic

chem cal reacti on(szkd In accordance with the present

| Mhertiior'aaylalkykhiostky!” refass o ap alkyl @WWHBSH@P@%W&'P an
defined with the foll ow ng rreanlngs unl ess explicitly
staé?('@g‘ B Rerwi se. The term"aryl" refers to aromatic
groups which have 5-14 ring atons and at

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

heteraaryl group.

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

20
The term “heteroarylalkoxyalkyl” refers to an alkyi group substituted with a

heteroarylalkoxy group.

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

25 heteroaryithio group.

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

heteroarylalkyithio group.

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

heterocycloalkyl group.



| east one ring having a conjugated pi (p ) electron
system and i ncl udes biaryl groups, all of which may be

- W@pivoesResd y substituted. Suitable aryl groups PCEPRH89/000213
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phenyl, naphthyl, biphenyl, anthryl, phenanthryl,

i ndenyl and the like. The §grm "heteroaryl” refers to
5-14 ring atom aromatic heterocycles containing 1 to 4
heteroatons, as ring atons in the aromatic ring

t e tesimi ‘eteroqyciaaieyloxyaiat tﬁf@rsaeua;gal!swrgf@upaﬁubﬁﬁtuted with a

Sﬁ%ﬁﬂﬁ%ﬁ%@ﬂﬁ’c: Bgleugﬁrgnyls, Een?glfL?gle ,

thienyl, pyridyl, pyridyl-Noxide, pyrindinyl,
pyr azi nyI oxazol yl, thiazolyl, isoxazol

qlihe dein y{netequygpgllwlalkgyyallgg Z rqurs toraﬂ a%yg,grpup substituted
lyl, dol yl,
oxag%glgéoﬁ%lr?c Wémwxg&ml@eatzgr?/n " c;2| gal)/kyl " means

saturated carbocycli c ri ngs opti onal Iy substituted,
and i ncl udes nono- cyclic conpoun |

and wth
37he tamn chgt smpy&{qaﬂﬁ/'thmwaeéeaﬁa arhalkyl grapetﬁp@'sa%@d with a
c cycl opentyl, cycl ohexyl,
c%ceg(ﬁéeypt y%",(wgy% cycl odecyl, adamantyl and the
like. The term"” heterocycl oal kyl" refers to optionally

Sﬁgg f’gé,rtngt eegtg%nyi%g | il%h@%ggl% gef%r& f@: i@é%ﬁ{yigroup substituted
gﬁ%rﬁ&bvog& nénk pRiggrogn O, S and N optionally in

oxi di zed stat’e and N), and optionally one
nor e doubl e bonds At | east one of the rings

b d ' ,
PR SRYERE Rl g SIS S Patfvteroniy pvcioatn
uppr ef er abl y, the heterocycl oal kyl (or sinply

eterocyclic") radical conprises one or nore rings,
each having from5 to 8 nodes.

The term “cycloalkyloxyalkyl” refers to an atkyl group substituted with a

cycloalkyloxy group.

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

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

The terms “alkylthio” refers to the group alkyl-S-.

The term “cycloalkylthio” refers to the group cycloalkyl-S-.

The term “cycloalkylthioalkyl” refers to an alkyl group substituted with a
cycloalkyithio group.
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Exanpl es of heterocyclic radicals are: norpholinyl,
pi peridinyl, piperazinyl, thiazolidinyl, oxazolidinyl,

W@ 2a0pabv2dy ot hi enyl , di hydrof uranyl, tetrahydr oPCF/EP2009/000213

pyrazolidinyl, 1,3-dioxolanyl, pyrrolidinyl, pyranyl,
di hydropyranyl, isoxazolidp@yl, im dazolyl,

i mdazolidinyl and the |like. The term "heterocycle"
refers to optionally substituted nonocyclic, bicyclic
or tricyclic radicals, conprising one or nore

ST oMLK NE P8l 6 BTAVEBHP bl win

%ydm;ay;gu«ym.g grouppr e doubl e bonds. At |east one of
the rings preferably conprises from1l to 4 endocyclic

heteroatorrs nor e preferably from1l to 3 heteroatons.

TG g AL Al RSl 5%y BB Rl

pyrazol i dine, i soxazol i di ne, imdazolidine; The term

alk refers to a saturated aliphatic qrou
{ﬂiﬁh ngiding” gaters k-G (NRa)- wher SB’c‘gamdefmed
b t
e

sec-butyl, tert- butyl pentyl, hexyl, octyl, decanoyl
ecanoyl hex oct adecyl roups.and the |ike.
THie EaoasbRBAY TStess i S goUNEHE IR OB SPERR Oroup.

conprising at |east one carbon-carbon double bond, and
i ncl udes straight chain, branched chain and cyclic
gfhujppyentian's aiohepauridsngdcogdiogds fotmaarfl) exhitnt 20 hypodlgoemic

i A4S SEERY o GBERPER beurbigiing Bocisieg wita e

| dyBrome of insulin resistance.

Insulin resistance is characterised by a reduction in the action of insulin (cf.
“Presse Medicale”, (1997), 26(14), 671-677) and is involved in many
pathological conditions, such as diabetes and more particularly non-insulin-
dependent diabetes (type Il 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.
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The term "al kynyl" refers to unsaturated groups
conprising at |east one carbon-carbon triple bond and

WO pwbaeesy strai ght chain, branched chain and cBCI/ER2009/000213

groups; and optionally includes at |east one
car bon- car bon doubl e bond.2,§ui tabl e al kynyl groups,
having 2 to 20 carbon aton®, include ethynyl,
2-propynyl, 2-butynyl, 3-butynyl, 2-pentynyl,
3Fheee phamubceuticat ndppisitiond df ke Iprésent Tieritienrcan be

"arylalkyl" refers to, an al kyl group, preferably. an
AUPNIetsEDn WAL Of BUes Kaluding SrdinRaresisy firauenous,

' I u j l. groups include
\llawé{r';gy , Cg{a)éorle%éq g%%%%@#ﬁ%érﬁ%@ét%rs m "aryl al kenyl "

r Hieyr will thuameapieseptedgindhp fopm ef ijedtapleasolatidmspt suspensions

g B erhe B R TP ool gt
bk | wakep dBpsPes! §Ela psufs, ?J_il'% §¥éhét’s,°?6\~8@?‘§, @Gglgéolsifbries
20 carbon atons, substituted with an aryl group. e

t@rmectad ichpsylesy edletiens or suepensions, dd kpcutdnaceisruseainie polar

IS antal kfll roup. The term "aryl oxy" refers to the
gFOVRtaPY for ."”\‘ﬁgu?é’rsﬁ "aryl oxyal kyl" refers to an

at ey bxEipRRs S Sre sultaBlewbl Budh agministritidhoHRe pHafnaceutically
term "aryl al koxyal kyl" refers to an al kyl '?roup
alfi

ﬁaam@ptam @dfwiQmSawcm 9% apldage gr migroctyataliine gellulose
el Sl BERoAp e e T bRt
reth@hest modiificl KtakcrisDIaCtosd shiltthé Ekle Yortdolidfoany! t hi o

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

For parenteral use, water, aqueous solutions, physiological saline and
isotonic solutions are the vehicles most appropriately used.

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
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group. The term "al kyl sulfinyl" refers to an al kyl - SO
group. The term "al kyl sul fonyl" refers to an al kyl - SO

W0 2900259 The term "aryl sul fonyl al kyl " ref er SPEDER2909/000213

al kyl group substituted with an aryl sul f onyl

(aryl -SQ2-) group. The term"aryl al kyl t hi oal kyl "
refers to an al kyl group stbstituted with an

aryl al kylthio. The term "heteroarylal kyl" refers to an

atdmpomab empoged; ithetagé bbﬁyl V\aaigmt genaray Ihegftbuspex dine diet of

é&"wﬁ%{t@ﬁ%‘@ B0t Hediné 14 oo ahadmigsaligh: the rate of
éxgaréﬁ&@rat et %l’ﬁk&h harv%f;%@\o&;g Xyad%e;ﬂoga.ln §5@48d; and the

stituted wt aheteroarya term
Sm/teetwaf tHet partiaulay diseastamslergoiag thekapy, gsasiprell understood

subtl ith a eteroarylthio group. The term
F%QMWF?WEm kyl" refers to an al kyl group
SN@%té&éS@bé’“f&ﬁn@ahSﬁ@ bpﬁfeyb@s@s{ H%ﬁns.ﬁ QURabiEBr bRAIM

“het erocycl oal kyl al'kyl ™ refers to an al kyl group
satypinistation mvm%pmaete@b@s:d@ammurghsoapcwae capsutes, cachets

eplRE e T a e et paRInLP L, ae Paraent
Sﬁg ?P?ﬁ%ég?@rguul@hk%ﬁ@dﬁ)ﬂon 6124 eUspéRsian irbiquabRsr non-
aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid
emulsion. The active ingredient may also be administered as a bolus,
electuary or paste.

In the non-insulin-dependent diabetes, for the man, the hyperglycemia is the
results of two main defects: an alteration of the insulin secretion and a
reduction in the effectiveness of insulin at level of three sites to knowing the

liver, the muscles and adipose tissue.

The present invention also relates to compound of general formula (1) as well
as its racemic forms, tautomers, enantiomers, diastereomers, epimers and
polymorphs, and mixtures thereof, and the pharmaceutically acceptable salts
thereof, for the preparation of a medicament for the prevention and/or
treatment of pathologies associated with hyperglycaemia; for the preparation
of a medicament that induces insulin secretion in response of glucose
concentration, preferably for the treatment of diabetes, more preferably for
the prevention and/or treatment of type I 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, inﬂémmatory processes,
microangiopathy, macroangiopathy, retinopathy and neuropathy; for reducing
hyperglycaemia, for the treatment of dyslipidaemia and obesity; or diseases
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wi th a heterocycl oal kyl al koxy group. The term
"het erocycl oal kyl t hi oal kyl" refers to an al kyl group

weawstieed ed wi th a heterocycl oal kyl t hi o gr oupPCITRR2009/000213

term "het erocycl oal kyl al kyl t hi oal kyl" refers to an

al kyl group substituted w a

het erocycl oal kyl al kyl thi o group. The term
"cycl oal kyl al kyl" refers to an al kyl group substituted
wstidh as cadioedsopilardisegsesTicompaising atherasdléndsiss yaydodrdial
refers.to an al kyl group substltuted with a

c?EP%@I%yI oxy group. The term "cycl oal kyl al koxyal kyl "
refers to an al kyl group substituted with a

cycl oal kyl al koxy group. The term "lower" referred to
hEheipneskentdmm‘dicxﬁ also \nﬁlatesmogfaﬁi user efcitdedst acompound of the

BRI 8 V5 Ve R B i ey Bh G,
2GUSRIBORRYS ehirher® aﬂdcp%ﬂﬁﬁﬁrpﬁsoaﬁd niiElPeSRIRERY B PR

stral ght, br'anched, or Iic chain. The terns
ain&rymaqemrcahxeaec@ptablet mth eodpratdiygs therevhdor thenprevention

SHATRSUbbY 8 B S B LA reeray

Ofo e @r@bﬁhehuémlabetés ehdm Prerréyy b thegsreveniide ahdron
"cycl oal ky Ialkﬁlthloalk " refers to an_al kyl group

stibatmenitafdyne llidiabelps ansl rathalogias assecited ﬁo mﬁ@bt?@? m
a{]nghfd%‘?g, hyiarehSlebrdmia Y3 pePfpiddnMficl ars HAEL 88 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 manufacturing process of compounds of
formula (1), as defined above, according to the following representative
methods shown in Scheme 1 (Preparation of the intermediates pyrazinone
derivatives); Scheme 2 (Preparation of pyrazinone derivatives, Method A) or
Scheme 3 (Preparation of pyrazinone derivatives, Method B), in which n, R1,
R2, R3 and R4 are as above defined in formula (1).

The following schemes are given for representative purposes, and solely for
the purpose of facilitating the representation. Needless to say, depending on
the nature of the compounds of the formula (1) to be obtained, the
methodologies presented may be adapted by a person skilled in the art by
selecting the appropriate starting materiais, in which the nature of the
substituents R1, R4 may be modified, especially as a function of the nature

and length of the desired chain.
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The term "am di no" refers to -C(NR5)-NRS5R6 where R5R6
are as defined above, all, except hydrogen, are

W@piovaersd y substituted. The term "carbanoyl " PEFEP202/a0213

an unsubstituted am nocarbonyl group. The invention's
conpounds according to forgyla (1) exhibit an
hypogl ycem c activity, and~are useful in the treatnent
of pat hol ogi es associated with the syndrome of insulin
r ¢he smmmmdbnmdfmlmaoeedleg aotlee irsveatian acd\ebé peepdredauniess
reduc in the on o insulin, (cf, "Presse

rall seeeds BY3ae daplicalion gvagaation of RRGEN sasthorts, by
mﬂycrpéiehﬂlaaﬁt ﬁ@kmﬁf@n&éd REfBtofoié br A8 sEHighPhhediérature,
nore particula non- 1 nsul | ndependent di abetes (type
| patginddbet psateot apbmm,nsdm CbedueatiAhstraictssang on the Internet.
arterial hypertension, and al so certain cardi ac,
m crovascul ar and nmacrovascul ar conplications, for
| Rk RARHARINIS BRI @B Eing t6 thé ﬁ%hhbfn s, BEBOPAEAY unless
In this respect, referencé wll be nmade, Tor Exanple
t spaiificallyespectied, bydse ppplisatiori eoadametionaf kapwn methods by

IR sz meankine gDy Cheflorors Br phigiacin H lerbire,

r h@in®sof eaméﬁ?wtdn%a{hecgn@manmumm andoAdhasnternet.
active ingredient at |east one conpound of fornula

(1), as defined above, and/or a pharmaceutically

BrEParRtigh.SFirle BRI S AR SPbabvest” U,
dslchente or excipient. A person skilled in the art is

aware of a whole variety of such carrier, adjuvant,
di l uent or excipient conpounds suitable to fornmulate a

pharmaceuti cal conposition. The pharnmaceuti cal 9 4
co sitio the .Rsent i nvention c be
Hngp\o &, L NeaR B O o R
0 O
(M (2)

H,C" Y\NH
H
Hac L A0 jﬁrN\ R1< OH
5 HCTYTN R1 . N

in which R1 is as above defined in formula (1).

Compounds (2) are prepared by reacting diethyloxalate (1) with an amine in
the presence of a quaternary ammonium salt, such as aliquat 336, in an inert
solvent, such as chloroform, toluene or dichloromethane, at a temperature
between 20°C and the reflux, for 24 to 100h.

Intermediates (3) with a side chain containing a protected aldehyde in the
form of an acetal are prepared by reacting compounds of formula (2) with a

protected aminoacetaldehyde dialkylacetate, such as (2,2-
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adm ni stered by a variety of routes including oral,
parenteral, intravenous, intranuscular, rectal,

w@eoaenrss or percutaneous. They will thus be PCEBRWIE0213

in the formof injectable solutions or suspensions or

mul ti-dose bottles, in the réorm of plain or coated

t abl ets, sugar-coated tablg waf er capsul es, gel

capsul es, pills, sachets, powders, suppositories or

r dirhethoxpeibiyl)esine ofhe n"ea:tmonris lsalmeellmjtdn?, sdlwent, such as an

per cut aneous use in ar solvent, or for per cou

u§l§°h¢ﬁé°re9@"ﬁp@rﬁ'§“?9§!°|aﬁ‘t@ mpalBleibstwegBIZ0-C and the

aijéﬂtﬂd 7 fid oas. are pharnmaceutical ly acceptable

excl pients, such as cellulose or microcrystalline

cE’Iyrazhmsreesjm)lmtbe/p&pamédkbVloyehmmmfrmimﬂ)ound (3) under acidic

car bonat es |um hospphate, star hes fied.

S Candhaus. Tosgramiie e BRRSRT Buth e Setecadiy o caigivti

" ShfoRint B?Eon@é’rﬁ%e@‘l‘\gp dJQJ:IMeéiH k&fipedtiebetween 20°C

stearates are the pr erre exci pients. For par enter al

uaed thereftyx, doutbug4bol uti ons, physi ol ogi cal saline

and i sotonic sol utions are the vehicles npst

appropriately used. For exanple, in the case of an

OppépaAfiticH &f Pﬁaﬁnonéqerwmse Méthblea f or m of

granul es, tablets or coated tablets, pills, capsules,

gSIChemBI es, gels, cachets or povvders a suitabl e

posol ogy of the conpounds is _ petween about 0.1 ng/ kg

anm ab 90 _no/ k preferalil y between out

ng/ kGNan abo§f°"‘5t9[g e‘j“ eferﬁﬁl/fbbet vve%h\ )K,/

about k\L/mg/ kg and about 10 @ﬂ(g and nost p?eferabt

betvveerh)about 2 ng/ kg and ab%l)t 5 ng/ kg of body
()

fe} ((\)‘)n
oxidation R1\NJ\I‘/S\R4
h N v

)
in which n, R1 and R4 are as above defined in formula (1).

3-bromopyrazinones (5) are prepared by bromination of the corresponding 3-
hydroxypyrazinones (4) 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.

Thio derivatives (I), wherein n = 0, are prepared in reacting the 3-
bromopyrazinones (5) with suitable thiols, such as, in a non limitative
manner, benzyithiols, alkylthiols derivatives, optionally substituted, in the
presence of at least one equivalent of an inorganic base, such as sodium or
potassium carbonate, cesium carbonate, or an organic base, such as
triethylamine or diisopropylethylamine in a solvent such as acetonitrile,
tetrahydrofurane or toluene at a temperature between 20°C and the reflux for
1 to 24h.
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wei ght per day. If representative body weights of 10
kg and 100 kg are considered, in order to illustrate

wo b@ded2ky oral dosage range that can be used BCHER209/000213

descri bed above, suitable dosages of the conpounds of

the formula (I') wll be bgé en about 1-10 ny/per day

and 1000- 10000 ng/ per day, %Eeferably bet ween about

5-50 ny/ per day and 500-5000 ny/per day, nore

B @feteadénvdresghnwherdiAt a1 mcbréﬁﬁretp@@m@irﬁﬁéurﬁim/(l)

and nost preferably between 20-200 ng and 50-50 ,
rrerein Bay0 in usifg Pxidigingragerds.oeich aﬁ;mmhbtqqa@rblenéow acid
SRRSEGS, 055 Bt oyl yBRE bl BULEonO R GRILAl pofassum

cﬁerbhwnspesmlfatec(onmel)ndw tieppreerce bha bage, sbchiys sodlum
general health, sex and diet of the individual

cﬁ@g@m@ﬁrggna%g\ pisplvenk sy Astedrahydrafrrane and water, at a
tt@ﬁ\pre"f‘éﬁjlré’foeﬁﬁééﬁt—&@“b a?\ﬁh%? ug a#%ﬁa ﬁ‘giy‘%} B8 : emperafure, for 1

previo been adm ni st ere sever|
parddhcul ar di sease under gO| ng t her apy, as IS vvel I

;g@rst r skilled in the ar%;
vl dehalivatDonBetain el aidptararst ot sempedndate
f\her@irith -aﬁrﬂsmgséﬁé‘tehi}lﬂ/am o@%x@ﬁ@%ﬁﬁﬁ%%r@&r@é&( £b8se, such

units, as capsu es cachets or t each
camas@dmmi@/ctrogeedear@pnateem arsolvent cfudhhas tettahydrofurane and

RS lmBortB e A E BB e 0B
aBnRjdratufe B @tol4tgui d emul sion or a water-in-oil
I'i quid enul si on. The active ingredient may al so be

adm ni stered as a bolus, electuary or paste.
Preparation of pyrazinone derivatives. Method B

Scheme 3

NH

0 0 HzN\ir 2 0O NH
R1
\NJ\IrOH Bromination R1 \NJ\(Br s RT \NJ\(S\H/ 2

N e — N E— N NH
(4) (5) 8).
0] /R4 R 0
"deprotection
P RLNJ\(SH Hal . \NJ\lrs\R4
=N N
(9) )
o) (ﬁ)n
oxidation R1 N S\Rd,

Y
4
{

in which n, R1 and R4 are as above defined in formula (1).

3-bromopyrazinones (5) are prepared by bromination of the corresponding 3-
hydroxypyrazinones (4) using a brominating agent, such as POBrj, in an inert
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In the non-insulin-dependent diabetes, for the man,
the hyperglycema is the results of two main defects:

w@pooalleesat i on of the insulin secretion and a PETHRI009000213

in the effectiveness of insulin at |evel of three
sites to know ng the livergsthe nuscles and adi pose

tissue. The present invention also relates to conpound

of general fornula (1) as well as its racem c forns,
t snlvemte sgch asdhlidichiormetioiang tat rectemparaturp ibetwveeni20°C and the

| h d_ni ,,.and th
ot el pedrgPk et ot 1% 2Ahuribfaroagpten @) are
5:%@&% IrPredRtin ﬁsﬁhrﬁéﬁmhnb%st(bﬁwnmr«n@m@m SR such as

treat ment of ?ho | ogi es” associated wt
h@@@gnWeamaﬂaanqilmr athengr spatemperatore laetnmrb%ﬂréhand the

e PEIERRY SR SBPE R 1 I 2B ReSyX B8R Rees (o)

dar@hﬁbﬁf’nydmyﬁe@ ire Ry Blelsinte of bttasey, @ueR bis @ddA /R potassium
treat nent of tn‘ge I'l" di abetes and pat hol ogi es

afsxecb@mdsetp givertae Aeseispoadingr drarercapippyrazisings @eni a,

S REpe BRI A" h rg PRERRE ™ Bactpc  cat mont

cxfneebeﬁ:n@pmzmm&er(gj it rwleg@fa@m Sl &9 :mammmctah\aar

and macrovascul ar | ications, such as arteria

hygepeehtionally SHPS oz Seerpides, "‘rﬂh@‘rﬁf&ﬁgﬂ%ﬁf At least
BT BANYh b‘ﬁ)é ih§ aﬁ%?ﬁ%%@r( sf\‘%ﬂ %Eegtgcﬁﬂﬁ]té}yp?tg%lum

reduci'ng hyperg yca m a
dysrbbpatiaessunacdrmete tor; aroorgéirse bass ssuch astriethylamine or

Blarsnds B 575 Shu et iies AoBis paTSH e,
SRR R RO B A itemperar
t Betiveenr2]° Ceand the reftux, for 1 to 24h.

Sulfone derivatives (1), wherein n = 2, are prepared from compounds (1),
wherein n = 0, in using oxidizing agents, such as MCPBA.

Other preferred method uses at least one equivalent of oxone, in the
presence of a base, such as sodium hydrogenocarbonate, in a solvent, such
as tetrahydrofurane and water, at a temperature between —20°C and reflux,
preferably at room temperature, for 1 to 24h.

Sulfinyl derivative (1), wherein n = 1 are prepared from compounds (1),
wherein n = 0 using one equivalent of oxone, in the presence of a base, such
as sodium hydrogenocarbonate, in a solvent, such as tetrahydrofurane and
water, at a temperature between —20°C and reflux, preferably at room

temperature, for 1 to 4h.

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.
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di astereoners, epiners and pol ynorphs, and m xtures
thereof, and the pharmaceutically acceptable salts,

wW@rwIpensdr ugs thereof, for the preventi on andP@F/EP2009/000213

treatment of pathol ogi es associated with
hypergl ycaemi a, preferablysgor the treatnent of
di abetes, nore preferably ?or the prevention and/ or
treatment of type Il diabetes and pathol ogi es
a¥hecoatpadinds wereadidractedised redpesiallp wiethehfollewtrey amnaigtical
h pgrlipidenia, whi ch are increased by
h%%’ﬂFh@ﬁlinenia and hyperglycenmi a; for the treatnent
Ofrag INMIRSG2CHBARER SEQIME @Qﬁ%%SBFtﬂJe?tA%nEé(UF@X%@WWZ NMR
and macrovascul ar co I cat1 ohs, such as arteria
hgpeottoensteon, i nfl anmatory processes, m croangi opat hy,

r oangi opat h retinopat d neurqpat hy:. for, .
B bR As e Tbine b BPLEGolrEdMhan Aglert Series 1100
il RIcHaQBE. A D feRRRPpbits @h.pd) WeRSREaSURY 88 a Stuart
cardi ovascul ar di seases, conprising atherosclerosis,
nPoieatiti¢.al i schemi a. The present invention al so
rel ates to nmanufacturing process of conpounds of
formula (1), as defined above, according to the
fekhRiMIEs: representati ve nmet hods shown in Scheme 1
(FTE%%%ETTon of the intermedjates pyrazinone
dExample Ve ethyltethalaming)texelacataten of pyrazi none
derivatives, Method A) or Schenme 3 (Preparation of
pyr azi none derivatives, Method B), in which n, Rl, R2,
R3 and R4 are as above defined in formula (1). The 0
foll owi Ny sghenem are given for representative
pUﬁﬁggés, Eg‘gglﬁly+fg¥:tthburpose OTTaC|IT?§tiN¢C/A\0/ﬂ\U/
the representati on. Needl ess to say, depending on the
nature of the conpounds of the fornmula (I) to be

obt ai ned, the
To 135,8 mi (1000 mM) of diethyloxalate and 1g of aliquat 336 in 1000 ml of

dichloromethane were added 64,4 ml (1000 mM) of ethylamine (70% in

water). The reaction mixture was stirred at room temperature for 72h. The

reaction mixture was dried over anhydrous sodium sulfate and the solvent
was removed under vacuum, to give an oil, wich was further purified by silica
gel column chromatography, using dichloromethane/dimethylketone (95/5) as
eluant, to give 59,9g of ethyl(ethyl amino)(oxo)acetate as an oil. Yield:
41,3%.

NMR 'H (300 MHz / DMSO-d6)  (ppm): 1,06(t,3H), 1,28(t,3H), 3,17(m,2H),
4,22(q,2H), 8,92(s,1H)

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

O Q H
N. _cn H c’oj/\NH -0 /U\H/N\/C*
oo o+ PSS
S e ol

-0
H,C ,
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nmet hodol ogi es presented nmay be adapted by a person
skilled in the art by selecting the appropriate

wWe@enIng materials, in which the nature of theCT/EP2009/000213

substituents RL, R4 may be nodified, especially as a
function of the nature and2gength of the desired

chai n. The conpounds useful “according to the invention

may be prepared, unless specifically specified, by the
aPppPig 1276 noit) afl efiyietioaraindxa)acethteodsd 45ymin# 126 mM) of
are_meant net hods used ggretofore or described in the

| V& &dimathoxygydaming in _ P &pkofdsproranal wiese sfifed at room

i t ; T
eRRlur ol 8. A Rl Bbcibfable Mg WachURAi b ropanal
uahe dsied pmdet vaalilig, spgivefd 768 g diyN{(BL-dippthoryathpl)-N'-
ad tion, of kn s, by which are neant
n%%&%&a@a'ma%-%@b%- described in the
literature, patents or patent applications, the

Chem cal Abstracts and on the Internet. Preparation of
t NMR M dBAe diidr ¢ DS Oad6 Nd feprie e 110(1, 963, 3, 86(e2d)1 (1)

e

dtﬁénﬁﬂle>3@'1aét¢:y6-_3lhya+cfﬁp’waﬁme02(1imr6ﬁhe presence of a

guat ernary ammoni um sal t', "such as al'iquat 336, in an

.inert solvent, such as chloroform toluene or

di chl oronet hane, at a tenperature between 200C and e
reflux, for R4 0 10Ch. Internediates (3) with a side

Cnﬁﬂ’ﬁ)\‘feﬁ‘ﬁ ~a-pfot ect ed al dehyde Ln)theHsc/\N
.0 o}
H,C

l
X N
3

67,5 g (330 mM) of N-(2,2-dimethoxyethyl)-N'-ethylethanediamide and 2 mi
of concentrated hydrochiloric acid in 390 ml of acetic acid were refluxed under
stirring for 1 h. The solvent was removed under vacuum to give an oil, wich
was further purified by silica gel column chromatography, using
dichloromethane/methanol (95/5) as eluant to give 37 g of 1-ethyl-3-hydroxy
pyrazine-2(1H)-one, as an oil. Yield: 79,5%.

NMR 'H (300 MHz / DMSO-d6) & (ppm): 1,20(t,3H), 3,73(q,2H), 6,34(d,1H),
6,56(d,1H), 11,22(s,1H)

Method A:
Example 4: 3-bromo-1-ethylpyrazin-2(1H)-one
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formof an acetal are prepared by reacting conmpounds
of formula (2) with a protected am noacet al dehyde

waele@biyd2acet at e, such as (2, 2-di met hoxyet hyl ) aPCTIEP20091€00213

reaction is carried out in a solvent, such as an

al cohol, for exanple 2- proganol at a tenperature

bet ween 200C and t he refl uX, for 1 to 24h. Pyrazi nones
(4) can be prepared by cyclization of conpound (3)

under acidic conditions, for exanple in a solvent,

such a cetic_acid, anpd tjc of
CORBATFE A ft Tevain SRy aroRypazine- S irng apdi23.1 o (80,5
b oGS i Rl I8kt gHe Rae reMiked
oﬁmplr@razi n E‘e der?gg?r;b\ﬁgéem%odpkﬁgéﬁ oxid ratl one
( updemstidting flom2h.RTie easa:ttum rammresmmthee\ rdmiitrda&dnn pH 7-8 with

bA G atd Ao SOLR 68 SBHART cerbongls BN Pl ta e the
( @m?’é‘gﬂﬁ’eaatblr(? & Rkl r@%cﬁ&r“r‘ mlxtuﬁé‘ MasaheREFad dthodm

i ner vent, such as 1, 2-dichloroethane, at a
t mmpemtwmdobéhm)ééaieewesaﬁmeﬂr&m el arganieophase was extracted

DB abtoch gt ThR oo a0 s PGS i water
bHAGE BY AHHYARNES s6BLinYs bifats Wridahb s olVdrfiwas @asdverbundér

a non limtative manner, benzylthiols, alkylthiols
deacuumi Vs coomaundavay futherpuriieddy sitica gel ¢grledence

Of at | easagﬁh?/r,]%s%%uﬁlgﬁllo?%eﬂwfan%naé BREAR GiPE S g B Sbromo-
1 ethylpyrazm -2(1H)-one as a solid. Yield: 40,2 %.

NMR 'H (300 MHz / DMSO-d6) & (ppm): 1,18(t,3H), 3,87(q,2H), 7,13(d,1H),
7,75(d,1H)

The following compounds were obtained using the same procedure as in

Example 4.

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

NMR "H (300 MHz / DMSO-d6) & (ppm): 3,51(s,3H), 7,18(d,1H), 7,80(d,1H)

Example 4-3: 3-bromo-1-butylpyrazin-2(1H)-one
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pot assi um car bonat e, cesium carbonate, or an organic
base, such as triethylam ne or diisopropylethylam ne

WO p00g/162F%ent such as acetonitrile, tetrahydr oOPCF/EPZ0Y00213

toluene at a tenperature between 200C and the refl ux
for 1 to 24h. Sul fone deriv§§ives (1), whereinn =2
are prepared from conpounds (lI), wherein n = 0 in
usi ng oxi di zing agents, such as metachl oro perbenzoic
acid (MCPBA).QC her preferred nmethod uses at |east one

eﬂui | e 0 ofgssi um per oxynonosul fate (oxone), in
t é:M offf a base, such as sodi um

hydr ogenocataomat e, in a solvent, such as

tetrahydrofurane and water, at a tenperature between

-20 0C and reflux, preferably at roomtenperature, for

1 to 24h. Sulfinyl derivative (I), wherein n =1 are
pﬂmﬂldg%@ iz 6 B OEE6 Y & Y pvhnEred0(t/3H), 0,30¢m2HpMe65(m,2H),

egui n oxane,.{,Nn . the presence of a base, such
535§§3#ﬁhﬁﬁﬁﬁpéggn?éﬁkaaﬁgte, in a solvent, such as
tetrahydr of urane and water, at a tenperature between
-20 0C and reflux, preferably at roomtenperature, for
1Example 4/ :chhramai-propyipyrazine2él Meoneat i ves. Met hod
B Schenme 3 (4) <5 (8) (9) (1) (1) inwhichn, R1 and
R4 are as above defined in fornmula (I).

0]

Hsc\//\N/u\|rBr

N

C7HeBrN,O = 217,06 Mass 218,0 (M+1)

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

i S
P Br P S
R T s B

K/N K/

To 250 mg (1,23 mM) of 3-bromo-1-ethylpyrazin-2(1H)-one and 340,3 mg
(2,46 mM) of potassium carbonate in 4 ml of THF were added 159 pl (1,35
mM) of benzyithiol. The reaction mixture was then stirred at room
temperature for 16 h. Water was added and the organic phase was extracted
with ethyle acetate. The combined organic layer was washed with water,
dried on anhydrous sodium sulfate and the solvent was removed under
vacuum, to give a solid, wich was triturated in diisopropyle oxide, filtrated and
dried under vacuum, to give 250 mg of 3-(benzylthio)-1-ethylpyrazin-2(1H)-
one. Yield: 82%.



10

15

20

25

30

3- bronopyr azi nones (5) are prepared by brom nation of

the correspondi ng 3- hydroxypyrazi nones (4) using a
whe@aitemrsd ng agent, such as POBr3, in an inertBCI/ERW9/000213

such as 1, 2-dichl oroet hane, at a tenperature between

200C and the reflux, nore g eferably reflux, for 1 to

24h. | m dot hi ocar bamat es ( ? are prepared in reacting

3- brom)pyra2| nones (5) vvlth thiourea in solvent, such

b ad I O dpprad: h‘?ﬁé(tbfili-da)t 3&92(qraﬂs)r d1a6(s,2H),
n . pr r t room
Z#\Q‘Z a‘%ﬁ)‘ g%g(gdz'i)h% )@(ﬂ'h mpdgt ﬁi gca¥b2m&t gg (8) are

then hydrolyzed in the presence of a base, such as
sodi um or pot assi um hydroxi de, to give the
correspondi ng 3-nercapt opyrazi nones (9). Conpounds
('), wherein n = 0, are prepared in reacting 3-

nmer capt opyrazi nones (9) with hal ogeno-R4 such as, in a
non limtative manner, optionally substituted benzyl
brom des, in the presence of at |east one equival ent
of an inorganic base, such as sodi um or potassium
carbonat e, cesium carbonate, or an organi c base, such
as triethylam ne or diisopropylethylamne, in a
solvent such as di chl oronet hane, acetonitrile,

di nmet Ifornan1de t et rahydrof urane, di oxane or

t%?‘% e 638-kenayisuifapyl-d-etbylpuazirodd Hinene he ref I ux,
for 1 to 24h. Sul fone derivatives (1), wherein n = 2,
are prepared fromconpounds (1), wherein n =0, in
usi ng oxi di zi ng agents, such as MCPBA. Ot her preferred
net hod uses at | east one equival ent of oxone, in the

presencegof a bagse)y such as sodi um hydrogenocar bonaj e/,o

in a.solientg s s t et rahydr of urane and V@I\er abs%

t@aﬁper?t\lﬂrl befween -20 0C and reflux.y, MC l
N N

To 177 mg (0,72 mM) of 3-(benzylthio)-1-ethylpyrazin-2(1H)-one and 66,4
mg (0,79 mM) of sodium hydrogenocarbonate in 4 ml of tetrahydrofurane
were added 1,67 g (2,87 mM) of potassium peroxymonosulfate (oxone) in 4
mi of water. The reaction mixture was then stirred at room temperature for 16
h. Water was added and the organic phase was extracted twice with ethyle
acetate. The combined organic layer was washed with water, dried on
anhydrous sodium sulfate and the solvent was removed under vacuum, to
give a solid, which was triturated in diisopropyle oxide, filtrated and dried
under vacuum, to give 103 mg of 3-benzylsulfonyl-1-ethylpyrazin-2(1H)-one.
Yield: 52%.

NMR "H (300 MHz / DMSO-d6) 5 (ppm) : 1,34(t,3H), 4,10(q,2H), 4,91(s,2H),
7,34(m,5H), 7,57(d,1H), 8,22(d,1H)
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preferably at roomtenperature, for 1 to 24h. Sulfinyl
derivative (1), wherein n = 1 are prepared from

w@orspounds (1), wherein n = 0 using one equi vaPENEPHI/000213

oxone, in the presence of a base, such as sodi um

hydr ogenocar bonate, in a sghvent, such as

tetrahydr of urane and water, "at a tenperature between

-20 0C and reflux, preferably at roomtenperature, for

1The f@ulnwiiﬁg eompErpidsswe remobtaoiddousing Ithe saateepioeedure as in

ngvent wi t hout, however, limting it. The starting
tam éﬁ used are known products or products prepared

according to known procedures. The percentages are

expressed on a wei ght basis, unless otherw se

nExample 6-2h3-[(bobtonchennyhsulfonylet-ethypyrazips(il H)one

via the follow ng anal ytical techniques. The NWR

spectra were acquired using a Bruker Avance DPX 300

MHz NWVR spectro eier ciThe masses were determ ned by

HPLC cou M| l ent Series 1100 nmass detector.

The e PQ mp.) were nmeasured on a Stuart

Sc?ent ifi Exanpl es: Exanpl e 1:

et hyl (eLﬁWT'am no) (oxo) acetate To 135,8 m (1000 mV) of

di et hyl oxal ate and 1g of aliquat 336 in 1000 m of

di chl or omet hane were added 64,4 m (1000 mV) of

et @?&@3@70%1'2W7‘BW8)5 3{@’1@|§qu tion mxture was

stirred a roomteénperature fo The

m.p.: 115-118°C

Example 6-3: 3-[(4-methylbenzyl)sulfonyl]-1-propylpyrazin-2(1H)-one
CH
HSC\/\N/(H/S
g
N

C1sH18N203S = 306,38 Mass 307,1 (M+1)
m.p.: 128-130°C

Example 6-4: 3-[(4-fluorobenzyl)sulfonyl]-1-propylpyrazin-2(1H)-one

F
HBC\/\N/\K"/S

NG

C14H1sFN2O3S = 310,34 Mass 311,1 (M+1)
m.p.: 123-125°C

Example 6-5: 3-(benzylsulfonyl)-1-propylpyrazin-2(1H)-one
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reaction m xture was dried over anhydrous sodi um
sul fate and the sol vent was renpved under vacuum to

w@raoe/160250i |, wi ch was further purified by silPCHER®09/000213

col um chr omat ogr aphy, using

di chl or onet hane/ di net hyl ket,qne (95/5) as eluant, to
give 59,99 of ethyl (ethyl am no)(oxo)acetate as an
oil. Yield: 4 1,3% NWR 1H (300 Mz / DVM5SO-d6) d (ppm
: 1,06(t,3H), 1,28(t,3H), 3,17(m2H), 4,22(q,2H),
8,92(s,1 H Exanple_ 2:

N (2, 2- di th@m) -N - et hyl et hanedi ani de59, 9 g
(mmﬁ%f/s t t hyl am no) (oxo) acetate and 45 ni
(412,6 f (2, 2-di methoxyethyl)amne in 480 m of
2- propan re stirred at roomtenperature for 16 h.

A white precipitate was filtered, washed with
2- propanol and dried under vacuum to give 67,8 g of

%Q@A%NW?%ggth%m%%ﬁt ga?sgimam: de. Yield:
1n0F(133H)35°8, 1 5(m 2H), 3,27(m 8H), 4,51(m 1 H),

8,62(m1H), 8,81 (m1 H Exanple 3:
1- et hyl - 3- hydr oxypyr azi ne-2(1H)-one 67,5 g (330 of

m)
s1digIBt o _8MA-b0b il VIS ZiRD [
oFAmIE 18 PaTHEL DL ppomtea SRy A 1) e
acid were refluxed under stirring for 1 h. The sol vent
was renoved under va&uumto give an oil, w ch was
|

further purd\f I'ica gel colum chromat ogr aphy,
usi ng~di_aal oglonrthane/ net hanol (95/5) as eluant to
gf"v% 30 g Bf IZethyl-3-hydroxy pyrazine-2(1 H)-one, as
an oil .K‘Lif@l d: 79,5%

Ci3H43BrN,O3S = 357,22 Mass 357,0 (M+1)
m.p.: 135-138°C

Method B
Example 7: 3-ox0-4-propyl-3,4-dihydropyrazin-2-yl imidothiocarbamate
hydrobromide

O O

H3C\/\N/U\,/Br H2N NH2 HSC\/\N/lH/S\n/NHZ
N NN

N S N NH  HBr

25,4g (117 mM) of 3-bromo-1-propylpyrazin-2(1H)-one and 8,9 g (117 mM)
of thiourea in 120 mli of ethanol were stirred at room temperature for 2h. A
precipitate is filtrated, washed with ethanol and dried under vacuum, to give
26,8 of 3-oxo-4-propyl-3,4-dihydropyrazin-2-yl imidothiocarbamate as its
hydrobromide. Yield: 78,1%.
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NVR 1H (300 MHz / DVBO-d6) d (ppm) : 1,20(t,3H),
3,73(q, 2H), 6,34(d, 1 H, 6,56(d, 1 H, 11,22(s,1 H

worioba282 Exanpl e 4: PCT/EP2009/000213

3- brono- 1- et hyl pyrazin-2(1//)-onel0,5 g (75 mV) of

1- et hyl - 3- hydr oxypyr azi ne-m% 1H)-one and 23,1 g (80,5

m\V) of phosphorous oxybro ein 75 m of

di chl oroet hane were refluxed under stirring for 2h.

mMﬁ deqB800 Mtz ¥ DMSOadS) & mmeeotaagt,sagm ,Vw(mlﬂtl)-ﬂ; 8,92(,2H),
wWth a saturate ueous sol ution of sodi um carbonat e,
BB BBl gl e D dere. A Tooc The

reaction mxture was then stirred at roomtenperature

for 1h. Water was added and the organi c phase was

ekhe faitosdngvicompdiunidiswernessd itamed Usieg twrbamedprocgduiecas in
I€¥er gﬂg washed with water, dried on anhydrous sodi um
saXdBPE€ and the sol vent was renpved under vacuum The
conpound was further purified by silica gel colum

chr omat ogr aphy, using dichl oronet hane as eluant, to
gExampld 7e2:04-ethyir 3noxo-3 dedihyidvopyrazinZ-yHmistothic arbamate
solid. Yjeld: 40,2 % NWR 1H (300 Mz / DVSO d6) d

(ppm: 1j18(t,3H., 3,87(q,2H), 7,13(d,1H), 7,75(d, 1H)
Thsg/f‘om’%wf/%gﬂc ounds were obtai ned using the sane
procediyr e l,@s 'h‘n Exgppl e 4 . Exanple 4-2:

3- br ono=%~net hyl pyrazi n-2(1H)-one NVR 1H (300 MHz /

DMSO-d6) d (ppm: 3,51(s,3H), 7,18(d,1 H), 7,80(d, 1 H)
Exanpl e 4-3: 3-brono-1-butyl pyrazin-2(1H)-oneNVR 1H

(113%%(!%613{3 /ZC7H\K§G%®§)= dog PEMMasd . Y0 (Bk)Hy 1, 30(m 2H),
m.p.: 175:177°C

Example 7-3: 4-methyl-3-0x0-3,4-dihydropyrazin-2-yl
imidothiocarbamate
0

Hac\NJH/s NH,
|\/I \ﬂ/

N NH  HBr

NMR *H (300 MHz / DMSO-d6) & (ppm): 3,5(s,3H), 7,40(d,1H), 7,87(d,1H),
9,40(s,2H),
9,78(s,2H)

Example 7-4: 4-butyl-3-0x0-3,4-dihydropyrazin-2-yl imidothiocarbamate
0

3 R/I \ﬂ/

N NH  HBr

NMR "H (300 MHz / DMSO-d6) & (ppm): 0,89(t,3H), 1,30(m,2H),1,65(m,2H),
3,95(t,2H), 7,46(d,1H), 7,91(d,1H), 9,46(s,2H), 9,83(s,2H)
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3,93(t,2H), 7,20(A 1 H 7,79(d,1 H Exanple 4-4:
3-brono-1- propyl pyrazi n-2(1W-one C/7HIBr N2O = 2 17, 06

woe®s/ 1238, 0 (M-l ) Exanple 5: PCT/EP2009/000213

3-(benzyl thio)-1-ethyl pyrazin-2(1tf)-one To 250 ng (

1,23 m\V) of 3-brono-1-et hy%gyrazi n-2( 1H) - one and 340, 3

my (2,46 m\V) of potassiumcCarbonate in 4 m of THF

were added 159 m ( 1 ,35 nVM of benzylthiol. The

r Eramiple 8nBxmereaptas1ipgropylpyrazad 260 Hy-onen t enper at ure

for 16 h. Water was added and the organi c phase was
extracted with ethyle acetate. The conbi ned organic

| ayer was washed with water, dried on anhydrous sodi um

sul fate and the solvent was renoved under vacuum to
glveasoll , Wich was triturated in diisopropyle 0

cle, N | that si st ri ed under vacuum to give 258 SH
rrg of 3- ( enz It -ethyl pyrazin-2(1 H- oge. ° \/\N/Uﬁl/
Yiel d: 82%N 3ooHW|z/ DI\/SOd6) d fppm : \\/N

1,24(t,3H), 3, 92(q 2H), 4,26(s,2H), 7,31(m4H),
7,39(d, 2H), 7,49(d, 1H) Exarrple 6:

ls 1- th i 02201 To, 177
I o oYl 32 ROl iadR 2% 11y - one
antdébict angarn@te’ Ry divbrathideoii 287 el A Q}N? @@h‘dﬂbh &1 %‘q@ebﬂs
4 m of tetrahydrofurane were added 67

ofodigmnysiroxrds dyesg\stipiessat mamete(rwﬁé;reufﬁr ah nT h@fe@gtlon
e JAS pSEREHART W HEH 8y 0 L S0 b hate gy B upsnec
plmls evatersared tiried uedet vacgum tdgiet Iy7 ¢ cﬁdﬁt'r&ireaptﬁhﬁ

B ot S oh e YERow BRI I BT+ 9T on

NMR 'H (300 MHz / DMSO-d6) & (ppm): 0,86(t,3H), 1,62(m,2H), 3,72(t,2H),
6,5(d,1H), 7,07(d, 1H), 13,46(s,1H)

The following compounds were obtained using the same procedure as in
Example 8.

Example 8-2: 3-mercapto-1-butylpyrazin-2(1H)-one

o)

SH

!

NMR "H (300 MHz / DMSO-d6) & (ppm): 0,89(t,3H), 1,26(m,2H), 1,59(m,2H),
3,75(t,2H), 6,53(d,1H), 7,08(d,1H), 13,45(s,1H)
m.p.: 141-143°C

Example 8-3: 3-mercapto-1-methylpyrazin-2(1H)-one
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wa@lzeosomepyl e oxi de,

anhydrous sodium sulfate and the sol vent was renoved
under vacuum to give a solid, which was triturated in

to give 103 ng of

3- benzyl sul f onyl - 1- et hyl pygzzi n-2(1H)-one. Yield: 52%
NVR 1H (300 MHz / DMSO- d6) (ppm : 1, 34(t, 3H),
4,10(q, 2H), 4,91(s,2H), 7,34(mb5H), 7,57(d,1 H),
8,22(dSL H) The foll ow ng conpounds were obtai ned using

t HeCs pcedure as in Exanple 6. Exanple 6-2:
3-?0( * chiJor obenzyl ) sul fonyl ] -1 -ethyl pyrazi n-2(1H)-one
C13H1 3S = 312,77 Mass 313,0 (MF1l) mp.: 115-1

18C Exanpl e 6-3: _
3-[ (4- et hyl benzyl ) sul fonyl ] - 1- propyl pyrazi n- 2( 1W - one
C15H1$N2CB8 = 306, 38 Mass_307,1 (M1 128- 130

filtrated and dri ed under P/HER29A$/000213

m p.:
z | DMSO-d6) & (ppm): 3,30(5,;)3H), g,52(d,1H), 7,02(d,1H),

3 robenzyl ) sul fonyl ] - 1- propyl pyrazi n-2( 1H) - one
c’fé&iﬁ%i@ms = 310,34 Mass 3 11,1 (Mtl) mp.:
123-125C Exanpl e 6-5: W . -
3-(benzyl sul fonyl)-1-propyl pyrazin-2(1W-oneC 4HL6N2
Fxample 554:%@@912%'1('6%'9)/@2&'.2(1 ong5C Exanpl e

6- 6:

1-ethyl -3-[(4-bronobenzyl)sul fonyl] pyrazi n-2(1H)-one
C13H13Br 23S = 357,22 Mass 357,0 (M+rl ) mp.:

- SH
194N

N

CgHgN2OS = 156,21 Mass 157,0 (M+1)
m.p.: 165-170°C

Example 9: 3-[(4-chlorobenzyl)thio]-1-propylpyrazin-2(1H)-one

cl 0

HC\/\ SH
3 N)l\l( + Br\ﬂ > H3CV\NJK‘/
‘\/N I

NgJ

ges

500 mg (2,30 mM) of 3-mercapto-1-propylpyrazin-2(1H)-one, 319,2 ul (1,21
mM) of 4-chlorobenzylbromide and 637 mg (4,6 mM) of potassium carbonate

in 4 ml of tetrahydrofurane were stirred overnight at room temperature. Water

was added and the aqueous layer was extracted with ethyle acetate. The

organic layer was separated and washed with water, dried on anhydrous
sodium sulfate and evaporated under vacuum, to give an oil which was
purified by silica gel column chromatography, using

dichloromethane/dimethylketone (98/2) as eluant, to give 600 mg of 3-[(4-

chlorobenzyl)thio]-1-propylpyrazin-2(1H)-one. Yield: 88%.
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Met hod B Exanple 7:
3- 0x0- 4- propyl - 3, 4- di hydr opyr azi n- 2-yl

WO pdodoof2socar bamat e hydrobrom de 25,49 ( 117 nR¢T/BP2009/000213

3- brono- 1- propyl pyrazin-2(1H)-one and 8,9 g ( 117 mV)
of thiourea in 120 m of etdganol were stirred at room
tenperature for 2h. A precipitate is filtrated, washed
with et hanol and dried under vacuum to give 26,8 of

3-NMB-"H (3080lIHZ3, BME Ondfy) dpppan)i 6;83(tyBH), 1,63(m, 2H) 3,80(t,2H),

7?%% ?ﬁ%ﬁ@*%&%@?{%{%pm YI: elij88(t L 3H)

1,71(m2H), 3,92(t,2H), 7,46(s,1H), 7,88(S | H)

9,44(m 2H), 9,81 (s,2H) The foll ow ng conpounds were
olxamplé 10 3+{(4:¢hiosabenpylisufiony]-dspiopyipyrgdin-2(1H)-one
Exanpl e 7-2: 4-ethyl-3-0xo0-3, 4-di hydropyr azi n- 2-yl

i m dot hi ocar banate Free base C7HLONACS = 198, 25 Mass
199,0 (M¥1 ) mp.: 175-177 0OC Exanple 7-3:

4- et hyl - 3- oxo- 3, 4- di hydr opyr azi n- 2-yl

i mi dot hi o NV 1H (300 Mz /~ DMBO-d6) @ (ppg)

5(s, 3  787(d 1 H, R 2 v<j/
9“3% J’s\
4- butyl Q/owo 3, 4-di hydropyra2| p- 2-y|

i m dot hi ocarbamate NVR 1H (300 WHz / DMSO- d6) d (pprr)
0,89(t,3H), 1,30(m2H),1 ,65(m 2H),

To 360 mg (1,17 mM) of 3-[(4-chlorobenzyl)thio]-1-propylpyrazin-2(1H)-one
and 107,7 mg (1,28 mM) of sodium hydrogenocarbonate in 2ml of
tetrahydrofurane were added 2,9 g (4,7 mM) of oxone in 2 ml of water. The
reaction mixture was stirred for 3h at room temperature. Water was added
and the aqueous layer was extracted with ethyle acetate. The organic layer
was separated and washed with water, dried on anhydrous sodium sulfate
and evaporated under vacuum. The residue was taken up in diisopropyle
oxide, filtered and washed with diisopropyle oxide, to give 90 mg of 3-[(4-
chlorobenzyl)sulfonyl]- 1-propylpyrazin-2(1H)-one. Yield: 23%.

NMR "H (300 MHz / DMSO-d6) & (ppm) : 0,90(t,3H), 1,75(m,2H), 4,02(t,2H),
4,93(s,2H), 7,34(d,2H), 7.41(d,2H), 7,58(d,1H), 8,24(d,1H)

C14H45CINO3S = 326,8 Mass 327,0 (M+1)
M.P.: 125-128°C

The following compounds were obtained using the same procedure as in
Example 10.

Example 10-2: 1-methyl-3-[(4-chlorobenzyl)suifonyl]pyrazin-2(1H)-one
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3,95(t,2H), 7,46(d,1 H), 7,91(d,1 H), 9,46(s, 2H),
9, 83(s, 2H) Exanpl e 8:

w@200enerpt o- 1- propyl pyrazi n- 2( 1W -one Hp BD r | PRBEF09/000213

(91 ,3 mV) of 3-oxo0-4-propyl -3, 4-di hydropyrazin-2-yl

i m dot hi ocar barmat e hydr obr g %‘nde in 25 mM of a 3N

sol ution of aqueous sodi umhydroxi de were stirred at

roomterrperature for 3h. The reaction m xture was

neutraly zed g HA 3N and the precipitate was

fhléer d, \‘g@ @ ith water and dried under vacuum to

gi ve ] pr capt o- 1- propyl pyrazin-2(1H)-one as

a yel \Q soI id. Yield: 62,3% NWR 1H (300 MHz /

DVSO- d d (ppm: 0,86(t,3H), 1,62(m2H), 3,72(t,2H),

6 5(d 1H), 7,07(d, 1H), 13,46(s, 1H) The foll ow ng

npounds were obtai ned using the sane procedure as in

EQmWh@IMzOs%%aaﬂﬁ &5 gVlass 299,0 (M+1)

3- mer capt o- 1- butyl pyrazi n-2(1W-one NVR 1H (300 MHz /

DMSO-d6) d (ppm: 0,89(t,3H), 1,26(m 2H), 1,59(m 2H),

3EXafipl8H)o-361 5b'i(t9l-3-[l‘ﬁ-ﬂuBrBBédzﬂl)éﬁlfoﬂﬂ] ﬁﬁ(af‘zlﬂ-Zﬁ H)-one

m p.: 141-1430C Exanpl e 8-

3- msrcapto 1- mst hyI pyra2| n- 2(1H) oneNMR 1H (300 MHz /
6,52(d, 1H), 7,02(d, 1

DI\/SOd6) d f 0(s,,3H) :

, 13,41 ( 10\\H) bl e 8-4:
H@mp’(\q\l .~, in-2(1//)-one
CysH17FN203S = 324,37 Mass 325,1 (M+1)

Example 10-4: 1-butyl-3-[(3-trifluoromethylbenzyl)sulfonyl]pyrazin-
2(1H)-one

0O O ,0
‘\s/(/©\

3 K\/N 3
C1eH17F3N203S = 374,38 Mass 375,1 (M+1)

Example 10-5: 1-butyl-3-[(4-chlorobenzyl)sulfonyl]pyrazin-2(1H)-one

C45H17CIN2O3S = 340,83 Mass 341,0 (M+1)
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C8HBN2CS = 156,21 Mass 157,0 (M+1 ) mp.: 165-1 700C
Exanpl e 9:

w@2(0040%2k or obenzyl )t hi o] - 1- propyl pyrazi n- 2( 1/ FQF/BP209/000213

500 ng (2,30 mV) of

3- ner capt o- 1- propyl pyrazin-2(1H)-one, 319,2 m (1 ,21
m\V) of 4-chl orobenzyl brom and 637 ng (4,6 nmV) of
pot assi um carbonate in 4 m of tetrahydrofurane were
s Bxanepleo1-6n B3¢ffi2-(4ichlopophenylfs thylisalifoi p1-propyhsiadin-
agz ’té{we aqueous | ayer was extracted with ethyle
acttdl-gneTne organi c | ayer was separated and washed
with water, dried on anhydrous sodi um sul fate and
evapor at ed under vacuum to give an oil which was
purified b§ §\U,/@ca gel colum chr omat ogr aphy, using

[ - e/ che | ket one (98/2) as eluant, to

gi ve 600 |ng lof 3-[(

chl or ober!%ﬂ"jthi 0] - pyl pyrazin-2(1/-/)-one. Yield:
88% NWVR 1H (300 Mz / DMSO-d6) d (ppm: O, 83(t, 3H),
1,63(m2H), 3,80(t,2H), 4,23(s,2H), 7,27(d, 1H),

;ﬁ'?ﬁ%’ﬁ%@ég#ﬁﬁi@%&ﬁ%ﬂ'ﬁ(@?g})w pyrazi n-2(1W - one

To 360 mg ( 1 ,17 MM of

3-](4-chl or obenz'v_.l E?t hi o] - 1- propyl pyrazin-2(1/-/)-one i
afamie710rg: (-ethyb3riif-(dmethaxyphepexydettdlsultomlpyrazin-
i?(ﬁy—oﬁé t et rahydrof urane were added 2,9 g (4,7 nV)

of 'oxone in 2 m of water. The reaction m xture was
stirred for 3h at roomtenperature. Water was added

and the aqueous | ayer was_ extract ed with ethyle

acet ate.oTbe//Q)rgan' yer was separated and washed

Wi t waﬂ%)\s@ed nhydr ous sodi um sul fate and

H O. . .
evacpor t edl under “vacuum The resi due was taken up in
di i sopr e

C15H1sN205S = 338,38 Mass 339,1 (M+1)
m.p.: 100-103°C

Example 10-8: 3-{[2-(4-chlorophenyl)-2-oxoethyl]sulfonyl}-1-

ethylpyrazin-2(1H)-one
00 /}3 0

A\Y
L
g c
C14H13CIN2O4S = 340,78 Mass 341,0 (M+1)
Using the same procedure as in Example 10, with one equivalent of
potassium peroxymonosulfate (oxone), the following compound was

synthesized:

Example 10-9: 3-[(4-chlorobenzyl)sulfinyl]-1-ethylpyrazin-2(1H)-one



oxide, filtered and washed with diisopropyle oxide, to
give 90 ng of 3-[(4-
we ktoonae2enzyl ) sul fonyl ] - 1- propyl pyrazi n- 2( 1/ - / P€DRR2009/000213

Yield: 23% NWVR 1H (300 MHz / DVMSO-d6) d (ppm

0,90(t,3H), 1,75(m2H), 4,Q2(t,2H), 4,93(s, 2H),

7,34(d, 2H), 7,41(d,2H), 7,58(d,1H), 8,24(d,1 H)

Cl14H15C N2C38S - 326,8 Mass 327,0 (M¥1 ) M P.: 125-128C

The foll ow ng conpounds were obtai ned using the sane

procedure as in Exapple 10. Exanple 10-2:

1 met hy 0 3-%(4- robenzyl ) sul f onyl ] pyrazi n-2(1H) - one

8, 75 Mass 299,0 (Mtl ) Exanple 10-3:

1"bcﬁlt yi" (2-fl uorobenzyl)sul fonyl ] pyrazi n-2(1H)-one

C15H17 S = 324,37 Mass 325,1 (M1l ) Exanpl e 10-4:
5 1-butyl-3-[(3-trifluoronethyl benzyl) sul fonyl ] pyr azi n-

2(1W-one Cl6HL7F3N2O3S = 374, 38 Mass 375,1 (Ml )

1- bﬁtmﬁ %%2%4 c%%%?%b“é‘ﬁ%@?? ’l?l%nﬂ ] pyrazi n-2(1H) - one
C15H17CI N2CG3S = 340, 83 Mass 341 ,0 (Mtl ) Exanpl e 10-6:
| or oph e sulfon |'}-1-propyl pyrazin-
EE%M@?;@%%H??%MZ%B 93%'482’\3‘(/& ) opr{ylf ﬁm%]\ylpyrazm-
I' 0-7:
1-ethyl-3-{[2-(4-net
10 . 2(1H)-one C15H18

0
HSC/\N/U\Ir
§

N

pxyphenoxy) et hyl ] sul f onyl } pyrazin
§ = 338,38 Mass 339,1 (Mrl)

C1gH18N203S = 354,42 Mass 355,1 (M+1)
15

Example 10-11: 3-{{2-(4-chlorophenoxy)ethyl]sulfonyl}-1-ethylpyrazin-
2(1H)-one

Ct
0 O\\ //O /@/
HQC/\N)K'r ~ "o

20 K/N

C14H150'N203S =342,80 Mass 343,0 (M+1)

Example 10-12: 3-{[2-(4-methylphenyl)ethyl]sulfonyl}-1-propylpyrazin-
2(1H)-one

(o] O\\ //0
Hsc\/\N ' S
K/N CH

30 CH20N203S = 320,41 Mass 321 J (M+1)

25

3

Example 10-13: 3-{[2-(4-chlorophenyl)ethyl]sulfonyl}-1 -ethylpyrazin-
2(1H)-one
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m p.: 100-1030C Exanpl e 10-8:
3-{[2-(4-chl orophenyl) - 2- oxoet hyl ] sul fonyl } - 1-

w@eiwhpesazi n- 2( 1W - one Cl4H13Cl N20O4S = 340, 78POEER2089100213

,0 (Mtl ) Using the sane procedure as in Exanple 10,
wi th one equival ent of potassi um peroxynonosul fate
(oxone), the follow ng conpdund was synt hesi zed:

Exanpl e 10-9:

3-[(4-chl orobenzyl )sul finyl]-1-ethyl pyrazin-2(1H)-oneC
13H13C 22§ = 296, 77 Mass 297,0 (Mrl) Exanple 10-10:
3-[ (L 1)1{%;1'3 nyl - 4-yl met hyl ) sul fonyl ] - 1- et hyl pyr azi n-
2("H) -Bng C%@Eis = 354,42 Mass 355,1 (M+l )
Exanpl &x40- 11 : o

3-{[2- (4-chl orophenoxy) et hyl ] sul f onyl } - 1- et hyl pyrazi n-
2 Govllas51N @19 A1328 . RO C3 ass@@lfz,,’so(ma;s 343,0 (Ml )
Exanpl e 10-12:

3-{[2- (4- net hyl phenyl ) et hyl ] sul fonyl }-1-propyl pyrazi n-
2(1W-one G 6H20N2G3S = 320,41 Mass 321 ,1 (Ml )

le 10:13; ' .
3T2: i‘f c@i?bphgﬁ[ﬂ ylebiRherylrd-yhyethw)syifonyiabutylpyrazin-
2@ WBRECI4H 50 NeOBS = 326, 80 Mass 327,1 (Ml )

Exanpl e 10-14:

3-[(1, 1 -bi phenyl - 4-yl net hyl ) sul fonyl ] - 1- but yl pyr azi n-

2(1H) - one

0
o O
HCT TN

T

C21H22N203S = 382,48 Mass 383,1 (M+1)

Example 10-15: 3-[(4-methoxybenzyl)suifonyl}-1 -propylpyrazin-2(1H)-
one

C15H1gN204S = 322,38  Mass 323,1 (M+1)

Example 10-16: 3-[(3-Fluorobenzyl)sulfonyl]-1 -methylpyrazin-2(1H)-one

C12H11FN203S = 282,29 Mass 283,0 (M+1)

Example 10-17: 3-[(3-Chlorobenzyl)sulfonyl]-1-propylpyrazin-2(1 H)-one
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C21H22N2(G38S = 382,48 Mass 383,1 (M+l) Exanple 10-15:
3-[ (4- met hoxybenzyl ) sul fonyl ] - 1-propyl pyrazi n-2( 1H) -

W@er@Im925H 8N2OAAS = 322,38 Mass 323,1 (M+rl ) EXEHRP1089/000213

10-16: 3-[(3-Fl uorobenzyl)sulfonyl]-1

- met hyl pyrazi n-2( 1H)-one (4‘]32H11FN2QBS = 282,29 Mass
283,0 (M+l) Exanple 10-17:

3-[(3-Chl orobenzyl ) sul fonyl ]-1-propyl pyrazi n-2(1W - one

Cl4H 5C N2£BS 3 80 Mass 327,0 (Mtl) Exanple
10- 48: Y,
3-[(32-\FI/U r olyenzyl )sul onyl ] - 1- met hyl pyrazi n-2( 1H) - one

C12HnFN 2 N= 282,29 Mass 283,0 (M+l) Exanple 10-19:
1- Butyl - 3-[ (4- net hoxybenzyl ) sul f onyl ] pyrazi n-2( 1H) - one

C16H20 = 336,41 Mass 337, 1 (M1) Exanple 10-20:
1}"5;%35&% 125133088 hMass 321G o&‘{}’r])pyr azi n-2( 1H) - one
C13H13FN2Q3S = 296, 32 Mass 297,1 (M1l ) Exanple 10-21

: 1-Ethyl-3-[(3-trifluoronmethybenzyl)sul fonyl ] pyrazin-
2(1H) - oneCl14H13F3N203S = 346, 33 Mass 347, 1 (Mrl)

TERARRes R 18 Arl(2iFlnerobenaxisuigmyIldimetnipy agingg{dH)-one
C13H13FN2S = 296,32 Mass 297,1 (M1 ) Exanple 10-23:
1-Ethyl -3-[ (2-fl uorgbenzyl)sul fonyl ] pyrazi n-2(1A/)-one
Cl3H 3FN2€B8& 02 2 Mass 297,0 (M+l) Exanple 10-24:

1- But y#sC3; P 4 enzyl ) sul fonyl ] pyrazi n-2(1W - one
ClSHl?FNZ@/S%: 324,137 Mass 325,1 (M+l )

C12H11FN20O38S = 282,29 Mass 283,0 (M+1)
Example 10-19: 1-Butyl-3-[(4-methoxybenzyl)sulfonyllpyrazin-2(1H)-one

0
0 ~CH

g

C16H20N204S = 336,41 Mass 337,11 (M+1)
Example 10-20: 1-Ethyl-3-[(4-fluorobenzyl)sulfonyl]pyrazin-2(1H)-one

F
H,C” N '

N

C13H13FN2O3S = 296,32 Mass 297,1 (M+1)

Example 10-21: 1-Ethyl-3-[(3-trifluoromethybenzyl)sulfonyl]pyrazin-
2(1H)-one
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Exanpl e 10- 25:
1-Butyl -3-[ (2- et hyl benzyl ) sul f onyl ] pyrazi n-2(1H) - oneC

wQaeH0M2e8S = 320,41 Mass 321 ,1 (Mrl) Exanpl ePQDERHNI/000213

1-et hyl -3-[ (2- net hyl benzyl ) sul fonyl ] pyrazi n- 2(1H) - one
Cl4H1I6N2G8S = 292, 35 Mass 4493,0 (Ml ) Exanple 11:

3, 5-di brono- 1- et hyl pyrazi n-2(1H)-one To 35 g (290mM)
of ethyl am noacetonitrile hydrochloride in 500 nm of
di chl oronebhang added 40,9 m (435 m\V) of oxalyl
brom de,\ P m xture was refluxed for 2GCh
undef“st ifr r lng. The sBrPvent was renoved under vacuum
and the rd&situe was further purified by silica gel
col utm chr omat ogr aphy, usi ng di chl or omet hane as

el F3N ©B4E3Y Mass 347,1 (M+1

3, gﬁﬂ:ﬁbro{%@ et hyl pyr azi n- 2(1/ (/) o)ne as a white
solid. Yield: 12,2% NWR 1H (300 MHz / DVBQ d6) d
(ppm: 1,26(t,3H), 3,92(q,2H), 8,20(s,1 H) The

fol |l owi ng conpounds were obtained using the sane
procedure as in Exanple 11. Exanple 11-2:

ERRTA G221 i Hl B bbby BRGbfinbredfica i one
H, 7,80(d,1 H C6H6 Cl 2N2O = 193,03 Mass 193,0 (M1 )

Exanpl e 12:
5- brono- 3- [{ 4- cbl gFohenzyl ) t hi o] - 1- et hyl pyrazi n- 2(1W -

one g’(%«\(ljj\g/ M
P 'tg"/ et hyI pyra2| n- 2(1H) one, 2,34 m ( 17,7
m\/p of 4-¢C Hrobenzylthl ol and 4,9 g (35,5 nV) of

pot assi um carbonate in 40 m of tetrahydrofurane wer e

sblwrl_qsplyegrS& Qg(ﬁgzr om%gque{a M5¢) 100 m of water

were ad and the so tai néd precipitate was
filtered, washed with water

Example 10-23: 1-Ethyl-3-[(2-fluorobenzyl)sulfonyl]pyrazin-2(1H)-one

0 O\\ //O
S
F

N

Ci3H13FNLO3S = 296,32 Mass 297,0 (M+1)
Example 10-24: 1-Butyl-3-[(3-fluorobenzyl)sulfonyl]pyrazin-2(1H)-one

0
OQS//S/@\
He” TN F

N

C1sH17FN203S = 324,37 Mass 325,1 (M+1)

Example 10-25: 1-Butyl-3-[(2-methylbenzyl)sulfonyl]pyrazin-2(1H)-one
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and dried, to give 4,8 g of
5- brono- 3-[ (4-chl or obenzyl )t hi o] - 1- et hyl pyr azi n-

wWQembflorse as a solid. Yield: 75,4% Cl3H 2Br BI'NEES09/000213

359, 67 Mass 359,7 (Mrl ) Exanple 13:
5- brono- 3-[ (4-chl orobenzyl ysul f onyl ] - 1- et hyl pyrazi n- 2(
1H)- one4,6 g (12, 7mMV) of
5- br ono- 3- [(4 chl orobenzyl )t hi o] - 1- et hyl pyrazi n- 2( 1H) -
one and 9, Qﬂo W of netachl oroperbenzoic acid
(70/&\,£k7 hl oronet hane were stirred for 10
ks rdobm enper at ure. Aqueous 2M sol ution of sodi um
netablsul Te was “%dded, the organi c | ayer was
separated and washed mﬁth an agqueous sol ution of
hgdiHpgRDOSSP8P@ala. M 3dth yRtey and evaporated
under” vacuum The residue was takeh up in diisopropyle
oxide. A solid was filtered and washed with
diisopropyle oxide, to give 4,3 g of
5 bronD -[ (4-chl orobenzyl ) sul fonyl ] - 1-et hyl pyrazi n- 2(
- one. Yield: 87% NWR 1H (300 Mz / DVMSO d6) d

i ettt e o

391 ,67 Mass 392,9 (M+l ) Exanple 14:
3 [(4 chlorobenzyl)sulfonyl] 1- et hyl - 5- phenyl pyrazi n-2
] of
gnzyl ) sul fonyl ] - 1- et hyl pyr azi n-
2(1H)H-a%n and 20 my pf tetrakis Pd(PPh3) in 4m of
t ol uene Ntirred®tor10 min at roomtenperature
under nitrogen atnosphere. 93,4 ng (0,77 m\)

C14H16N203S = 292,35 Mass 293,0 (M+1)

Example 11: 3,5-dibromo-1-ethylpyrazin-2(1H)-one

0]

O
HC/\N/U\(Br
ST Br > 3
RS e A
: O
Br

To 35 g (290mM) of ethylaminoacetonitrile hydrochloride in 500 ml of
dichloromethane were added 40,9 ml (435 mM) of oxalyl bromide. The
reaction mixture was refluxed for 20h under stirring. The solvent was
removed under vacuum and the residue was further purified by silica gel
column chromatography, using dichloromethane as eluant, to give 10 g of
3,5-dibromo-1-ethylpyrazin-2(1H)-one as a white solid. Yield: 12,2%.

NMR "H (300 MHz / DMSO-d6) & (ppm): 1,26(t,3H), 3,92(q,2H), 8,20(s,1H)

The following compounds were obtained using the same procedure as in

Example 11.
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of phenyl boronic acid and 1,5 m of a 2M cesium
carbonat e aqueous sol ution were added and the reaction

worzoovaeeswnas refl uxed under stirring for 1h30.PADEPR$009600213

water and 10 m of toluene were added, the organic

| ayer was separated. The aggeous | ayer was extracted
with toluene and the conbi ned organic | ayer was
separated and washed with water, dried on anhydrous
sodi um sul fate and concentrated under vacuum The

rees JuEt L4 L L4 col umm
cﬁ%ﬂg&\gﬁ?ﬁ%? J]uglmndggd? € lﬁ% )rfr%%ha%@?g?%eet hyl ket one
(95/5) as eluant, to give 52 ng of 3-[(4-

chl or ob%nzyl )sul fonyl]-1-ethyl -5-phenyl pyrazi n-2(1H)-o
ne as ajfsolid. Yield: 26% NWR 1H (300 MHz / DWMSO d6)
dy b )&rx?esu,sm, 4,13(q, 2H), 5,00(s,2H), 7,41

(m 7H) \7| 83(d, 2H), 8,84(s,1H) mp.: 146-148C

C19H17 BS = 388,87 Mass 389,0 (M1 ) Exanple 14-2:
3-[(4-clgiorobenzyl ) sul fonyl]-5-(4-chl orophenyl)-1-

et hyl pyrazi n-2(1W - one Cl9H16CI 2N2O3S = 423, 31 Mass
423,0 (M+rl ) Exanple 14-3:

T 00 MR S RN o P SRR T2 265 )

M%SB?G}@H)O (Mr1l ) Exanpl e 15:
6- chl or o- 4- et hgl - 3- 0x0- 3, 4- di h_é/oir opyrazi n-2-yl i m dot hi
dectlealile® iy 8P IMR$%1293,0 (M+1

Example 12: 5-bromo-3-[(4-chlorobenzyl)thio]-1-ethylpyrazin-2(1H)-one

5 g (17,7 mM) of 3,5-dibromo-1-ethylpyrazin-2(1H)-one, 2,34 ml (17,7 mM) of
4-chlorobenzylthiol and 4,9 g (35,5 mM) of potassium carbonate in 40 mi of
tetrahydrofurane were stirred for 4 h at room temperature. 100 ml of water
were added and the so obtained precipitate was filtered, washed with water
and dried, to give 4,8 g of 5-bromo-3-[(4-chlorobenzyl)thio]-1-ethylpyrazin-
2(1H)-one as a solid. Yield: 75,4%. '

C13H12BrCIN,0S = 359,67 Mass 359,7 (M+1)

Example 13: 5-bromo-3-[(4-chlorobenzyl)sulfonyl]-1-ethylpyrazin-2(1H)-

one
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59 (25,9 mMV) of 3,5-dichloro-1-ethyl pyrazin-2(1H)-one
and 2g (26 mMV) of thiourea in 50 m of ethanol were

warienets§ or 4h at roomtenperature. The sol vePCT/HR209/000213

renoved under vacuum and the residue was taken up in
acetonitrile, to give 4,7 gyof
6- chl or o- 4- et hyl - 3- oxo0- 3, 4- di hydropyrazi n-2-yl i m dot hi

ocar bamate hydroch|oride as a solid. Yield: 67,4%

free bagse C7 = 234,7 Mass 233,00 M 1o) l e

16: _5- chl 0s0- hyl - 3- mer capt opyr azin: 2(1 - ,6 g
3 {

(BF, 5N of 5>
6- chl o“%—"h- et hyl - 3- oxo- 3, 4- di hydr opyr asz-"'Z- yl i m dot hi
ocar bangt e hydrochloride in 25 m of a sol uti on of

aqueoussodi um hydroxi de were stirred at 65C for 1h.
The reaction m xture was neutralized with agqueous 3N

P%’ﬁ[iﬁ?d?% (gﬁ/-groi"ﬂg-(%f(g?ch?grog%%/lﬁﬁ%]-qr-gﬁ'niypdytrg%i%-m ?l)—one

Sarth) @ @ (40 &Ny bf dret@sieRipepysmzdid acid((FoPs AR 5| of
yellow solid. Yield: 8 1% C6H7CI N2OS = 190, 65 Mass

1cgjghlgrqrnﬁtha)ne,w9r_e_ stirned fior41© myaahraeom temperature. Aqueous 2M

SOAER S0 s e P ARb i
Ssepdrated-dndivaghed wittr sapopyus sbiutid o Bihydregernbt3rivandte,
%thgg@v& wé%e(i’gqlqo %\@%3?92{ Lﬁ%&%ﬂﬁh al'?;%ﬁle%?ﬁuﬁe vr\r/gs(taken up in

t&fﬁ%é%&lé’%&fe&gﬂ RiBwas ‘f'gé@a%@ WSQBB vitth 5%&0%2 oxide,

te ure. ter was a e preC|p|tate
folgies 4B grod Swarehren 3v{4-hlsaokenzyl sutio rd]-1 &8 hyigyazin-2(1H)-

2-1(&Q;chl grg- 4- et hyl - 3- oxo- 3, 4-
oq'{ﬁlg/r'%'gyBZz/‘?'n- 2-yl )t hi o] - N phenyl acet ani de. Yi el d:
50%

NMR "H (300 MHz / DMSO-d6) & (ppm): 1,31(t,3H), 4,01(q,2H), 4,89(s,2H),
7,35(d,2H), 7,42(d,2H), 8,61(s,1H)

m.p.: 145-147°C
C13H12BrCIN,O5S = 391,67 Mass 392,9 (M+1)

Example 14: 3-[(4-chlorobenzyl)sulfonyl}-1-ethyl-5-phenylpyrazin-2(1H)-

one

° cl
: W T
HO. __.OH -~
H3CANJK1( N
S/N + —»

Br

200 mg (0,51 mM) of 5-bromo-3-{(4-chlorobenzyl)sulfonyl}-1-ethylpyrazin-
2(1H)-one and 20 mg of tetrakis Pd(PPh3) in 4ml of toluene were stirred for
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G 4H14CI N3QO2S = 323,8 Mass 324,0 (Mrl ) mp.: 156-1
58C Exanpl e 18:

wWQ@2(00B80%R or o- 4- et hyl - 3- oxo- 3, 4- di hydr opyr azi nPQF/EP2009/000213

yl ) sul fonyl ] - N- phenyl acet ami deTo 100 ng (0,31 nV) of
2-[ (6-chl oro-4-ethyl - 3-0x048, 4- di hydr opyr azi n- 2-

yl ) thi o] - N-phenyl acetam de and 26 ng (0,31 m\V) of

sodi um hydr ogenocarbonate in 2 m of tetrahydrofurane

wef eniggiggomeiemnrgrature modep nitipganeatmpsphere o$3. daee (0,77 mM)

T [ . ey [ §

¢ SRR HoBShiEiaEld e A5 i ot oL A KRS cliortite pRighus

f solutior dvero chddesinart! thiet reastibre mixtuve Yaserehaxed udlier stirring for
2-1(6-chl org-4-ethyl -3-0xo0-3, 4- di hydr opyr azj n- 2-yl ) sul

£ g0 T\ oh pedercaif Banlaaf taluseies wérevaddlasl thp syoamilayer was

N T e

go@iﬁm layebh wtaﬁ(}sle@g(a;teﬁi arid wgphed &vﬂ&d\&ﬁ@ﬁ ; driedph @nh§dbus
-chl oro-1-e - 3- -0x0-2-pi peridin-1-

S EHOY S S R PR AdS BiruuE SR rsidusoyes further
3 ; . ..
Zﬁ\[?r(l%%cwgﬁiggﬂteg9wéngo % E%ﬁﬁygrsagyr azi n- 2-

ydipblorémeihdane/dimetbylkglonel (99Hrad elcahbitd @@ 52 mg of 3-[(4-

5HI6CILN3OAS =369, 82 370,0 (M1 le 18-4:
PSP TR T Bk Y SRR e AP R R s A 5501, Yield:
ypggul fonyl ] -/ V-cycl ohexyl - L/ - met hyl acet am de

NMR "H (300 MHz / DMSO-d6) & (ppm): 1,38(t,3H), 4,13(q,2H), 5,00(s,2H),
7,41(m,7H), 7,83(d,2H), 8,84(s,1H)

m.p.: 146-148°C
C1gH17CIN2O3S = 388,87 Mass 389,0 (M+1)

Example 14-2: 3-[(4-chlorobenzyl)suifonyl]-5-(4-chlorophenyl)-1-
ethylpyrazin-2(1H)-one

Ci
32 Y
S

N

Cl
C19H16CI2N203S = 423,31 Mass 423,0 (M+1)

Example 14-3: 3-[(4-chlorobenzyl)sulfonyl]-1-ethyl-5-(4-
fluorophenyl)pyrazin-2(1H)-one
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G 5H22CI N34S = 375,87 Mass 376,1 (wm+l) BI OLOG CAL
ASSAYS The INS-1 cells were selected to eval uate

w@orpouds of the present invention for their BCPEP1009/000213

response to glucose and ot her physiol ogi cal and

phar macol ogi cal insulin seggetagogues. Cul ture of
pancreatic INS-1 cells INS-1 cells were cultured in
conpl ete nedi um C|RPM—I 640 contai ni ng 1nM sodi um
pyruvabeq &0 -mer capt oet hanol , 2mM gl ut anm ne, 10TM
HEE,Eij\]’D penicillin, and 100ng/ nL streptonycin
(CM, \sdppl enented with 10" gl ucose, and 10%
(vol/val) heat-inactivated fetal calf serum (FCS), as
descrpped by Asfari et al. (Endocrinol ogy 130:

167-1 1992) . Insulin secretion assay INS-1 cells
were plated and cultured in 48-well plates. After 2
days oF culture, the medium was renoved and cells were
cCQhdHiEIF ND;:24106,86 Mased0T® (Mhed)ge to 5mM gl ucose,
1% FCS. The cells were then washed with Krebs- Ri nger
Bi car bonat e HEPES buffer (KRBH, 135mM NaCl; 3, 6mM KCl ;

5 " ' . Cl 2
R S g AN L S R R
gimickethicoarbpmetedyithibebildride 30 min at 37C in the sane
buffer. The cells were then washed tw ce and i ncubated
for 1h in KRBH 0,1 % BSA cont ai ni ng 4, 2nM gl ucose and
di fferenip concentrati ons of the tested nol ecul g.
Insulin gloncentration in the collected superna ants
wagc heasUr H,C” N D
> l HCI

N x> N NH

Ci , Cli

5 g (25,9 mM) of 3,5-dichloro-1-ethylpyrazin-2(1H)-one and 2g (26 mM) of
thiourea in 50 ml of ethanol were stirred for 4h at room temperature. The
solvent was removed under vacuum and the residue was taken up in
acetonitrile, to give 4,7 g of 6-chioro-4-ethyl-3-oxo-3,4-dihydropyrazin-2-yl-
imidothiocarbamate hydrochloride as a solid. Yield: 67,4%.

free base C;HyCIN4,OS = 234,7 Mass 233,0 (M-1)

Example 16: 5-chloro-1-ethyl-3-mercaptopyrazin-2(1H)-one

0 o]
PN S.__-NH, NN SH
H,C™ °N \n/ - HC ]
| HCI > o
N NH N
Cl

Ci

4,6 g (17,5 mM) of 6-chloro-4-ethyl-3-0x0-3,4-dihydropyrazin-2-yl-
imidothiocarbamate hydrochloride in 25 ml of a 3N solution of aqueous
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with ELI SA using rat insulin antibody (Insulin Rat

Elit PLUS, cat. ref 10-1 145- 0 1) . Insulin secretion
W0 e®alersare expressed in %f control (gl ucoserPdl/Brig9/000213

Insulin secretion in INS-1 cells (glucose at 4,2

M) I nsulin secretion in di&getic NOSTZ rat islets.

Materials and Methods. Islets isolation and

treatnents. 14 3 weeks non-fasted NOSTZ (PORTHA et
a|89,3wtr@w§1rqm%wea% stifred At o f%&m h.sT'r@)ﬁ%ﬁ(q%@nd@gture was

sosullBlizcd MR oty RIS oTE, S8 °5RP e3¢ oBtdifea
mprécjpihate was fikered, togive ég ofdGrehldryyt -etingl-Bedgrcaptopyrazin-

t ature was mai ntaiped w.th a heat |anp. Rat
p%&'gf‘ﬁési%V%lﬁ@”ép}'@aﬂ@&r\iga e were isolated fromthe
pancreas of 8 rats by col |l agenase P (Boehri nger,

Meyl an, France) digestion. Islets were purified by

s EFHENADS o1 90 6BlaMessIf8h (et )sal t sol ution [NaCl (
1370\, ; A{5.36 mV) ; MySO4, 7 H2O (0.81 m\) ;
N&%-deﬁz‘}i(‘?‘ 0 (0.34 mMV) : KH2PO4 (0.44 mM) : Cadl2,
2 RO ( 1.26 MM ; NaHC® (4.17 nmW] foll owed by
Ficoll gradient separation. Islets were then

h&xamplektt: 2+f(@echlorerdeethydd-oxai L Aulibydeopyrazindeyithio]-N-

of .3 i?l et,s w§re i ncubated for 90 m nutes at 370C with
CM%%%‘E&“ Ri ng under a hum dified condition (95%

@2, 5% CXR2) in 1 mM of Krebs/Hepes pH 7 solution [NaCl

(115 m\M), NaHCCB (24 mM), KC (5 mM), Md2 (1 mV),

CaCl2, 2HO (1mV), 0.2 % of Bovine serum al bumi ng 0 @
(Frget, | sHfatty mj@ ~ HC/\N/U\I(S\/“\”

+ Cl )
N H . N

Cl cl

200 mg (1,05 mM) of 5-chloro-1-ethyl-3-mercaptopyrazin-2(1H)-one, 178 mg
(1 mM) of 2-chloro-N-phenylacetamide and 135,6 mg (1,05 mM) of
diisopropylethylamine in 5 mi of tetrahydrofurane were stirred overnight at
room temperature. Water was added and the precipitate was filtered and
washed with water, to give 170 mg of 2-[(6-chloro-4-ethyi-3-0x0-3,4-
dihydropyrazin-2-yli)thio]-N-phenylacetamide. Yield: 50%.

C14H14CIN3O,S = 323,8 Mass 324,0 (M+1)

m.p.: 156-158°C

Example 18: 2-[(6-chloro-4-ethyl-3-ox0-3,4-dihydropyrazin-2-
yl)sulfonyl]-N-phenylacetamide
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free, Boehringer, Mannheim, 10 nM Hepes] contai ning
the required glucose or conpound

W@ oveaem2eat i on. Conpounds were di ssol ved i n DVSEEEP2009/000213

2.10-2M st ock solutions. They were then diluted at the
required concentration in gqebs/ Hepes buffer
containing the required glucose concentration. At the
end of incubation, nedia was collected and insulin
| evel s pere su using ELISA (EUROBIO, 0 o 0 9.
ES’(’% bﬁ%yfsﬁ ! GLUCOSE 2.8 MM GLUOCSE /

MPLE (M) 0154010 0-% 1001 178
+ 7 10095 847 90 4133+7203116310$¥91217
100 6 401 6 108 5 131 + 5 271 5 Table - se

response effect of conpounds on insulin secretion in
di abetic NOSTZ rat islets. Islets were hand-pi cked and

o6 JORBE | AR SRBLHGL-SROHF AR DR
NPHithit]-N- Pﬁeﬁ |éc@famla@%2@mg (59 Mfftéf ssdibgrct ed and

i nsulin eve S were neasured using SA net hod.
Raydrpgenaearberpleisse ml of t%ahydgofmmwem added 780gng(1 mM)

Means SEM In islets isolated
fromq@ggﬁﬁoggﬁe%r rats, the conpounds showed no

eThe edadtiont iextpreeras @ﬁrréﬁ oarehﬂght AMIBoRt tdﬁhld)@hﬂmé Water was
gl ucose concentration , even at hig

c%fﬂ%@'ﬁ@tt i %ﬁrétq@taiemas Wﬁreé andayashrdwith atveé@r itpgiNg 5 mg
|
3@8{ g(s'ém oldl4 fe%‘ 03“8% rng esﬂ%?sﬁez-yﬁsﬁﬁém ]Lory

e concentr t|on
phenylacetamide as a solid. Yleld. 50%.

NMR "H (300 MHz / DMSO-d6) 5 (ppm): 1,30(t,3H), 4,05(q,2H), 4,71(s,2H),
7,11(m,1H), 7,30(t,2H), 7,46(d,2H), 8,60(s,1H), 10,49(s,1H)

m.p.: 178-180°C

Example 18-2: 5-chioro-1-ethyl-3-[(2-0x0-2-piperidin-1-
ylethyl)sulfonyl}pyrazin-2(1H)-one

00 9 0
N
H,C” N , N
KrN

Cl

C13H18CIN304S = 347,82 Mass 348,0 (M+1)

Example 18-3: 2-[(6-chloro-4-ethyl-3-0x0-3,4-dihydropyrazin-2-
yl)sulfonyl]-N-methyl-N-phenylacetamide
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show that the effect of the conmpounds on the insulin
secretion is dependent on the glucose |evel and

WG oygaeerse hat a treatnment with these conmpoundsP&HBR1009/000213

avoi d hypogl ycemic risk.Cainms 1. A (conpound of the
general formula (1) 10 (1) sgherein: n =0, 1, 2; RLis
sel ected from hydrogen, heteroaryl, Z, 15 R2 is

sel ected from hydrogen, hal ogen, heteroaryl, Z; R3 is

select brfijmyo o-n, hal ogen, aryl, heteroaryl, Z
heter oaryl groups can be optionally
substltuﬂed by fne or nore substituents selected from
Y; R2 R3 can‘constitute a cycle, saturated or not,
optionabtily substituted by 20 any substituent sel ected

fromZz, R4 i ected fr > wherein: m= 1-6; O)
REP“EJHGC%%:%I%@@%%H%@F@ Sgbéf.(l\étﬁed from hydrogen,
aryl, heteroaryl, Z;,wherein aryl and heteroaryl groups

can be optionally substituted by one or nore
sBkamipled8:-4: 24(6chbatof4-ethyl-3-oxo-3,4-dihydropyrazin-2-

yl)sulfonyl]-N-cyclohexyl-N-methylacetamide

0O
37 1O
/\N ' ’E‘
N CH,
Cl

C15H22CIN3O4S = 375,87 Mass 376,1 (M+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

INS-1 cells were cultured in complete medium, RPMI1640 containing 1mM
sodium pyruvate, 50uM 2-mercaptoethanol, 2mM glutamine, 10mM HEPES,
1001U/mL penicillin, and 100pg/mL streptomycin (CM), supplemented with
10mM glucose, and 10% (vol/vol) heat-inactivated fetal calf serum (FCS), as
described by Asfari et al. (Endocrinology 130: 167-178, 1992).
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R7 and R8 together can constitute an heterocycle; the
het erocycl e can include one or nore heteroatom from N,

w@2@ndodsd wherein: 10 p = 1 -6 RO is sel ected PCEP2009/000213

aryl, heteroaryl, OR10, Z;, wherein aryl and
het eroaryl groups can be opggionally substituted by one
or nore substituents selected fromY;, . _ RlO is
sel ect ed fron1 15 hydrogen, al kyl, aryl, arylalkyl;
b sesretion asayl | aryl al kyl groups can be
optionally substltuted by one or nore substituents
selected fromY;, 2 0 Zis selected from alkyl,
alN@iytellsavéneylbtechand puhﬂr}ddahkéﬂ-wearpyéteEyAftkw days of culture,

a@%éeml EWX e ‘fésyql %ﬁﬁ?glsk le?F%ncH L@éﬁ:dkfalfltgglla&?‘lthkglmedlum
NEN SRR/ % Mgf‘mt&gyh zyF.ésh @ré’ellfs th%l-n washed with Krebs-

het eroaryl a hi oal erocyc oal
hBirgeo Bjcarbahlitd HEBHS bhffee(KiRBE; d8bk\ Na@l; BYSmM KCI; 5mM

het er cl pal I al kyl ,
hﬁﬁﬁﬁgﬁ%ﬂﬁ,gm“ﬁﬂqﬁ#ﬁ"éﬁkw
heterocycloalkyIaIkyIthloaIkyI aryl al kenyl ,
aryl al kynyl, cycl oal kyl, cycl oaI kyl al kyl
cQ@h’d‘dlMg@tﬁmaﬂimM Cagif2 IaodI1IOth KBRS, Ip)-l 7.4)0,1% BSA
é:rlmtg%lnh(a/ Etéqmlelaglutv,oSe 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 at % of ctrl at
10uM 50uM
6 128 184
6-2 142 : 276
6-3 144 207
6-4 142 203
6-6 164 362
10 155 331
10-3 108 236
10-4 187 272
10-5 153 261
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cycl oal kyl al kyl t hi oal kyl ; each of these groups can be
optionally substituted by one or nore substituents

waedeaeed from Y, heteroaryl and heterocycl oal RgI/EP2009/000213

groups can include one or nore heteroatomfromN, O
and S;Y is selected from gydroxy, thio, hal ogen,

cyano, trifluoronethoxy, trifluoronethyl, carboxy,
e _al koxy

arboxynethyl e Lkyl-e, V-

kyl ami Fxamplg | aryl %uefefyphl kyi | aryl 0g of ctrl at
ryl al koxy, am np, NR5 ido, nitfo, guanisfliapo,
m di no, phosphoho, oxg?ol‘(’:'glfbanoil e, lal kyl sﬁo?jjownyl ,
kyl sul iprg/l , al kyl thie7two Y groups can fi@om a
chyl enedioxy; wherein RS and R6 arelindependently

glzct ed182m hydr ogen184hl kyl , aryl | arylalkyl,

S
heteroaryi s heteroarytal kyt—wherernratkyt; yt—arrc—
héteroari’?'?groups can glg%pti onal |y q;ubstit@ﬂgd by one
or nore substituents selected fromY; RS and R6

toget her can constitute an heterocycle; the
hinsaliscsecretiomin diabedic NASTE ratisletsiet er oat om from N,
Oand S; as well as its racem c forns, tautoners,
enanti omers, diastereoners, epinmers and pol ynor phs,
antefials whadsvietreydeof , and t he pharnmaceutical ly
acceptable salts thereof. 2. A conpound according to
claiml, wherein: n=0, 1, 2;

Islets isolation and treatments.

DY YL®YYO

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) ; MgSQy,, 7 H20 (0.81 mM) ; NaxHPO,, 12 H20 (0.34 mM) ; KHzPO,
(0.44 mM) ; CaCly, 2 H,0 (1.26 mM) ; NaHCOj3 (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% Oz, 5% CO3) in 1 mi of Krebs/Hepes pH 7
solution [NaCl (115 mM), NaHCO3 (24 mM), KCI (5 mM), MgCl, (1 mM),
CaCly, 2 H20 (1mM), 0.2 % of Bovine serum albumin (Fraction V, fatty acid
free, Boehringer, Mannheim), 10 mM Hepes] containing the required glucose

or compound concentration.
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Rl is selected from hydrogen, alkyl, arylalkyl,
aryl oxyal kyl, aryl al koxyal kyl, heteroaryl,

whedoenaersyl al kyl , het eroaryl oxyal kyl , PCT/EP2009/000213

het er oaryl al koxyal kyl, cycl oal kyl, cycl oal kyl al kyl ,

cycl oal kyl oxyal kyl , cycl oal &yl al koxyal kyl,

het erocycl oal kyl, heterocycloal kyl al kyl ,

het er ocycl oal kyl oxyal kyl , het erocycl oal kyl al koxyal kyl ;
edodmpdundie swergdissodveckhin DRISEp 6t 2ridl-2i stabls solutibad. blgey were

oo R DS B A R B0, e
hqhgrr@@@,pé%g[mglcogcwa% R2 is selected from

hydr ogen, | ogen, erein al kyl groups can be
optionally substituted by one or nore substituents

e GBR N Tbubatid Medis i qle & anE iR Buets were

h%ééﬁﬁé@'t%‘\ FLISAM EURCBBF@WburtQtﬁdéuf PRirfe ?aryl
cycl oakyl , erocycloalkyl groups can be optionally

substi t ut ed by one or nore substltuents sel ect ed from

Y: R2 and Rp—ean—eonst+iut aT,yuc -sat-urated—ot Ot

optional |y sulSiucossZgimiy ;ny subst i t uent Glotess8M
fromY, R4 s selected from -7, wherein Z is: alkyl,

ar | yehahBE (m alry'ooxyéﬂ kyd-4 aryl aj koxyaldgyd ,  10-6 10-5 10-4
heteroaryla kyl,

10 1005 1787 1005 84+7 904 13317 20311

6-3 1009 12127 10016 10116 1085 1315 271%5

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

Islets were hand-picked and incubated in the presence of increasing
concentrations of compounds in the presence of glucose at 2.8 or 8 mM. At
the end of incubation, media was collected and insulin levels were measured
using ELISA method. Results are expressed as % of glucose control (2.8 or 8

mM) and represent Means + SEM.

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

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

even at high concentration (10-4 M), while they potentiated insulin secretion in
response to 8 mM glucose, a stimulatory glucose concentration. These results
show that the effect of the compounds on the insulin secretion is dependent
on the glucose level and suggest that a treatment with these compounds

should avoid hypoglycemic risk.
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het er oaryl oxyal kyl , heteroaryl al koxyal kyl, cycl oal kyl,
cycl oal kyl al kyl , cycl oal kyl oxyal kyl ,

W(ayaﬂbloqukg/l al koxyal kyl , heterocycl oal kyl , PCT/EP2009/000213

het erocycl oal kyl al kyl , heterocycl oal kyl oxyal kyl ,

het er ocycl oal kyl al koxyal kyl z.each of these groups can
be optionally substituted by one or nore substituents
selected fromY; heteroaryl and heterocycl oal kyl
groups can include one or ndlaithsteroatomfromN, O
and S; wherein: m= 1-6; R7 and R8 are independently
sel ected from hydrogen, aryl, heteroaryl, Z; wherein
aryl andoRfiRImPEdthe ptional l'y
substituted by one ogkﬁgfgigu g?f?ﬁents sel ected from
Y; R7 an¢4R8 (QuEt her can constitute an heterocycle;

t he heterjpcycl g can i ncl ude one or nore heteroatom
freaN, and g wherein: P = 1-6; RO is selected from

aryl, "Kéter ryl\,R}Rlo, Z ; wherein aryl and
het er ofryl groups can be optionally substituted by one
or subktituents selected fromY ; RI0O is
seR&ct ed ¥ rom
R3

()

wherein:

n=0,1,2;

R1 is selected from hydrogen, heteroaryl, Z;

R2 is selected from hydrogen, halogen, heteroaryl, Z;

R3 is selected from hydrogen, halagen, aryl, heteroaryl, Z;

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

R2 and R3 can constitute a cycle, saturated or not, optionally substituted by
any substituent selected from Z;

R4 is selected from:
- Z

TB
A
. o]
wherein:
m = 1-6; ,
R7 and R8 are independently selected from:
hydrogen, aryl, heteroaryl, Z;
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hydr ogen, al kyl, aryl, arylal kyt; wherein alkyl, aryl,
aryl al kyl groups can be optionally substituted by one

W®@2009mem8® substituents selected fromY ; 15 Y PGI/EP2009/000213

selected from hydroxy, thio, hal ogen, cyano,
trifluoromethoxy, trifluoregethyl, carboxy, carboxy

nmet hyl e, carboxyet hyl e, al kyle, al koxy, al kyl am no,

aryl, aryl sulfonylal kyl, aryloxy, arylalkoxy, ami no,
NRETRESiNaryband hieteroaryh geavinsi ¢an) bamiptionally sitesiithteddyy one or

0 car Le [ ul fonyl, al kyl sul finyl,

aﬁ%yFt b%ﬁﬂg%ﬁ§§e%?§%£§0%5ﬁ’forn1a nmehyl enedi oxy;

WRE ghd R8otogethdranr GorighitlRB airdisetetdcyeRd; @5é REtdrbeyBie can

hydr ogen, alkyl, aryl, arylalkyl, heteroaryl,

hénaudrpne arigyore hgteraatemdramiN, @rand Snd het er oar yl

groups can be optionally substituted by one o r nore

substituents selected fromY ; -CO wherein R5 and R6

t oget her can constitut e(@Hpp het egpcycle, the

het er ocycl e can incl ude one nore heteroatomfrom N
Oand S; as well as its rdcemc forns, tautoners,

enanti oners, diastereoners, ee€ppiimeerrss aanndd

pﬁggﬁéxynnoorrpphhss,, and m xtures thereof, and the

p ceutically OU acceptable salts thereof.3. A

cpmpoupd according to clainms 1 or 2, wherein:

R9 is selected from:

aryl, heteroaryl, O-R10, Z;

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

R10 is selected from:

hydrogen, alkyl, aryl, arylalkyl;

wherein alkyl, aryl, arylalkyl groups can be optionally substituted by one or
more substituents selected from Y; )

Z is selected from:

alkyl, alkenyl, alkynyl, aryl, arylalkyl, aryloxyalkyl, arylalkoxyalkyl,
arylthioalkyl, arylalkylthioalkyl, heteroary, heteroarylalkyl, heteroaryloxyalkyl,
heteroarylalkoxyalkyl, heteroarylthioalkyl, heteroarylalkylthioalkyl.
heterocycloalkyl, heterocycloalkylalkyl, heterocycloalkyloxyalkyl,
heterocycloalkylalkoxyalkyl, heterocycloalkylthioalkyl,
heterocycloalkylalkyithioalkyl, arylalkenyl, arylalkynyl, cycloalkyl,
cycloalkylalkyl, cycloalkyloxyalkyl, cycloalkylalkoxyalkyl, cycloalkyithioalkyl,
cycloalkylalkyithioalkyi;

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

heteroaryl and heterocycloalkyl groups can include one or more heteroatom
from N, O and S;



10

15

20

25

30

n =0, 1, 2, RLis selected from hydrogen, alkyl,
cycl oal kyl, cycl oal kykal kyl; R2 is an hydrogen; R3 is

waeloesoed f rom hydrogen, hal ogen, al kyl, arylPCT/EP2009/000213

het eroaryl; wherein al kyl, aryl, cycloal kyls and
heteroaryl groups can be opgional |y substituted by one
or nore substituents selected fromY; R4 is selected
from Z, wherein Z is: alkyl, arylalkyl, aryloxyal kyl,
aryl al koxyal kyl , heteroaryl al kyl, heteroaryl oxyal kyl,

hgt.eroaryl al koxyal kyl , heterocycl oal kyl,

h t'%?g%?g?‘ghf’ﬁm al kyl , heterocycl oal kyl oxyal kyl ,

hﬁ?&b&?{ﬁii@,&idﬁééﬁ,@éﬁ@' iﬂfluor@M@llrEﬁ(:yktﬂﬂuoromethyl, carboxy,
y

cycl oal kyl al kyl, cycl oal kyl oxy a , _
cG@bexy kyethyleo caerdyethyigealisyln, alkoxyl allsylamingilaryl, aryl

CSUREREKY AP 2Vl frl U KE  A2GY afrodb8RRIno,
samidinb Ustidsphoplos oke dedbamoyie, ek @s @ignyll, #ikgsulfinyl, alkylthio,

het er ocycl oal kyl groups can i nclude one or nore
hGe I GHPBRS CABHPND agnghylenediidiein: m=i -b R7 and

RRhaf&in RYISRE e T haRPLAGEREY §&188ed from:
hydrogen, alkyl, aryl, arylalkyl, héteroaryl, heteroarylalkyl;

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

R5 and R6 together can constitute an heterocycle; the heterocycle can
include one or more heteroatom from N, O and S;

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:

n=0,1,2

R1 is selected from:

hydrogen, alkyl, arylalkyl, aryloxyalkyl, arylalkoxyalkyl, heteroaryl,
heteroarylalkyl, heteroaryloxyalkyl, heteroarylalkoxyalkyl, cycloalkyl,
cycloalkylalkyl, cycloalkyloxyalkyl, cycloalkylalkoxyalkyl, heterocycloalkyl,
heterocycloalkylalkyl, heterocycloalkyloxyalkyl, heterocycloalkylalkoxyalkyl;
each of these groups can be optionally substituted by one or more
substituents selected from Y;

heteroaryl and heterocycloalkyl groups can include one or more heteroatom
from N, O and S;

R2 is selected from:
hydrogen, halogen, alkyi;
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hydrogen, aryl, heteroaryl, Z;, wherein aryl and
het eroaryl groups can be optionally substituted by one

w@eroaboessubsti tuents selected fromY; R7 and RSI/EP2009/000213

toget her can constitute an heterocycle; the

het er ocycl e can i ncl ude on r nmore heteroatomfrom N,
O and S;wherein: 5 P 1"6; is selected from aryl,
het eroaryl, O R10, Z; wherein aryl and heteroaryl
gwhg@eincaihyumoups candid gptiorzlyisubstititdny by naecsr moree
subB 1Lt uents set Sgted romY; R10 is selected from
hyHPBYUANSFRIGHEdIIRM Yiaryi al kyl ;. wherein al kyl, aryl,

aryl al kyl groups can be optionally substituted by one
or nore substituents selected fromY; _. Y is selected
f R3nis deleptagdiooxy, thi o, hal ogen, cyano,

f,l h fl h box
e e T RS S SN N B s
aMerelﬁré{kyISélM GERISERY ) cy@lb#kﬂxﬁete?éWc%é‘{k’%}gro@ﬁé Ban be
R5R6, azido, nitro, guanidino, am dino, phosphono,

osaatlora@uyoamgtmed&m% ar mafgIsubstitagntuseleated from Y;
ARYLAD R cdn LIRSt SUPSeC ShuF LTS nTENSBRIR Libstituted by

any substituent selected fromY;

R4 is selected from:

-Z, wherein Z is:

alkyl, arylalkyl, aryloxyalkyl, arylalkoxyalkyl, heteroarylalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, cycloalkyl, cycloalkylalkyl,
cycloalkyloxyalkyl, cycloalkylalkoxyalkyl, heterocycloalkyi,
heterocycloalkylalkyl, heterocycloalkyloxyalkyl, heterocycloalkylalkoxyalkyt;
each of these groups can be optionally substituted by one or more
substituents selected from Y;

heteroaryl and heterocycloalkyl groups can include one or more heteroatom
from N, O and S;

R8

l
(CH,)m N
~ ZK”/ ~R7

0]

wherein:

m = 1-6;

R7 and R8 are independently selected from:

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

R7 and R8 together can constitute an heterocycle; the heterocycle can

include one or more heteroatom from N, O and S;
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wherein R5 and R6 are independently selected from
hydr ogen, Z, al kyl, aryl, arylalkyl, heteroaryl,

woedenorsyl al kyl ; wherein al kyl, aryl and het ePCHED1009/000213

groups can be optionally substituted by one or nore
substituents sel ected fromgy . wherein R5 and R6
toget her can constitute anE%eterocycIe, t he
het er ocycl e can include one or nore heteroatom from
N1O and S; as well as its racemc fornms, tautoners,
enanti onmers, diastereo 1\ EPI s and pol ynor phs,
and m xtures thereof,/ahgﬁf P ngénaceutfcarly P
acceptabl e salts thereof.4. Ajconpound according to
clL,aim 3, wherein Rl is: nethylg ethyl, propyl, butyl;
each of these groups can be optionally substituted by
onﬂmnehnnre groups selected fromY. 5. A conpound
accor ng to claim3, wherein R3is: d, Br, phenyl
Ply substituted by one or nore groups selected

Ry‘l‘EYsel@Ctee\fRﬁﬁpound according to claim3, wherein R4
enz phenyl et hyl , phenoxyethyl

pmyheﬁroawét(aﬂ‘lo Z,0x0- 2- pi peridi-1-ylethyl,

NRIERGS] A o b P B BRH AL s UBetintec by ome or

C fhorees ettt lskleetés frohviyed by one or nore groups
selected fromyY. 7. A corrpound according to claim3 ,

wiRtisrselested fibogen, trifluoronethyl, al kyl, al koxy.

ié‘ygé?i%g@é%’r%&ﬁ%r’% n&,‘;to clains 1 to 3, wherein R4

wherein alkyl, aryl, arylalkyl groups can be optionally substituted by one or

more substituents selected from Y;

Y is selected from:

hydroxy, thio, halogen, cyano, trifluoromethoxy, trifluoromethyl, carboxy,
carboxy methyle, carboxyethyle, alkyle, alkoxy, alkylamino, aryl, aryl
sulfonylalkyl, aryloxy, arylalkoxy, amino, NR5R6, azido, nitro, guanidino,
amidino, phosphono, oxo, carbamoyle, alkylsulfonyl, alkylsulfinyl, alkyithio,
two Y groups can form a mehylenedioxy;

wherein R5 and R6 are independently selected from:

hydrogen, alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl;

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

wherein R5 and R6 together can constitute an heterocycle, the heterocycle

can include one or more heteroatom from N, O and S;

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

acceptable salts thereof.
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_wherein m R7 and R8 are as defined in claiml; -
wherein p and RO are as defined in claiml. 9. A

W@ ivpoma according to claim8 , wherein R4 i SPCT/EP2009/000213

phenyl - 2- oxoet hyl , 2- oxo-2-piperidi-1 -ylethyl,

N- phenyl acet am de, N-net hyl.xN- phenyl acet am de,

N-cycl ohexyl - N-net hyl acet am de; each of these groups
can be optionally substituted by one or nore groups
sél ectbecbrhpoumd’amordm@mplaunsl laarcyrwhergiri:o any of the
prec clairrs, sel ected fromthe foll ow ng

cB np u 3-(benzyl thio)-1-ethyl pyrazin-2(1H)-one

3Rhei§7s3é||e°diéé fovh- 1 -ethyl pyrazin-2(1 H -one

3-[(4-chl orobenzyl ) sul fonyl ]-1-ethyl pyrazin-2(1 H)-one

3hydepgent bikyb eyeipa)iol dyeiodikykaliodopy| pyr azi n- 2( 1H) - one
(4-f | uorobenzyl)sul fonyl ]-1 -propyl pyrazin-2(1

H#zo'ﬁ@r%h 89?91 sul fonyl ) - 1- propyl pyrazi n-2(1H) - one

1R iB%etetéd firoRi-onobenzyl ) sul fonyl ] pyrazin-2(1 H)-one
3-[(4-chl orobenzyl)thio]-1 -propyl pyrazin-2(1 H)-one

3hydwgeni balvigenz alkyk @rylohgtdroaryl;pr opyl pyrazin-2(1

’_%/Ih%g%p%)%)é,ﬁ% lé:%%gf‘fkyi%gka lfmlefté)rn lr)]l groups can be optionally
1sapséthideddy 6de ob htdrelrbeyituentd serxtdddazyn- 2( 1

/-1)-o0one
1- butyl -3-[(2-fluorobenzyl)sul fonyl]pyrazin-2(1 H)-one

R4 is selected from:

- Z, wherein Z is:

alkyl, arylalkyl, aryloxyalkyl, arylalkoxyalkyl, heteroarylalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, heterocycloalkyl,
heterocycloalkylalkyl, heterocycloaikyloxyalkyl, heterocycloalkylalkoxyalkyl,
cycloalkyl, cycloalkylalkyl, cycloalkyloxyalkyl, cycloalkylalkoxyatkyt;

wherein the alkyl, aryl, heteroaryl, cycloalkyls and heterocycloalkyls groups
can be optionally substituted by one or more substituents selected from Y;
heteroaryl and heterocycloalkyl groups can include one or more heteroatom

from N, O and S;
R8

|
(CH,)m N
/ 2K”/ \R7

o

wherein:

m =1-6;

R7 and R8 are independently selected from:

hydrogen, aryl, heteroaryl, Z;

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

R7 and R8 together can constitute an heterocycle; the heterocycle can
include one or more heteroatom from N, O and S;
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1-butyl-3-[(3-trifluoronethyl benzyl)sul fonyl ] pyrazin-2
(1 H-one

wa20994149258- [ (4- chl or obenzyl ) sul f ony! ] pyr azi n- 2PQT/ER20091€00213

3-{[2-(4-chl orophenyl ) et hyl ] sul fonyl }-1-propyl pyrazin-
2(1/-1/)-one 62

-et hyl - 3-{[ 2- (4- net hoxyphenoxy) et hyl ] sul f onyl } pyr azi n-
2(1 H)-one

3-{[ 2- (4-chl oropheny| L -4CBa®et hyRg sul f onyl } - 1- et hyl pyr
azin-2(1H-one 3-[(1 ,1

' - bi phenyl - 4-yl et hyl )suI fonyl - 1-et hyl pyrazin-2(1

A7) - one

3wHeteid- chl or ophenoxy) et hyl ] sul f onyl } - 1- et hyl pyr azi n-
2(1H) - one

3p{F 2-€.4- net hyl phenyl ) et hyl ] sul f onyl } - 1- pr opyl pyr azi n-

%1"[ %eig{}ﬁ%%%henw ) et hyl ] sul f onyl } - 1- et hyl pyr azi n- 2

a%wA/L @GR1b, z
-b| hen I neth I )sul fonyl]-1-butyl pyrazin-2(1
W@mgaqy(an et%&?lb’é greuDsseart bawptionally substituted by one or

Sﬁﬁgy%gﬁfegibngél%? qﬁgﬁy\(] 1 -nethyl pyrazin-2(1

HR"'@;IS [:S|eleCte% from: Yl fonyl] - o (1h-
uor obenzyl ) sul f ony 1- met hy pyra2|n 2(1 one
1hEéE%ﬂef‘33[ h-ard aBgk¥hzy| ) sul fonyl | pyrazi n-2(1

E&v}%ﬁ%n]a@lf‘éﬂyi,%r%ﬂ(ﬁ GHAGRPESRT BE IopHbh ARy SLibstidbyPérte or

1 nidrb\dub3tifuedits seletteal oort Yiybenzyl ) sul f onyl ] pyrazi n- 2(
1 H)-one
1- Et hyl -3-[(3-fl uorobenzyl)sul fonyl ] pyrazin-2(1

Hy er@ls &b ¥oms- [ (2- f 1 uorobenzyl ) sul fonyl ] pyrazin-2(1
-lone 1- ButyIn?)S [ (3-fluorobenzyl)sul fonyl]pyrazin-2(1

thdmyltfﬁ!mtlyalggerﬁ (amet, Iflussomethaxy| friflwprdmethyti garbey,
PR R B ATRUE ARG BBy 7 € eings 3k an
- 8LifhyINIKGE iafyI8%yL drytafisky, amino, NR5R6, azido, nitro, guanidino,
amidino, phosphono, oxo, carbamoyle, alkylsulfonyl, alkylsulfinyl, alkylthio,
two Y groups can form a mehylenedioxy;
wherein R5 and R6 are independently selected from hydrogen, Z, alkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl;
wherein alkyl, aryl and heteroaryl groups can be optionally substituted by one
or more substituents selected from Y;;
wherein R5 and R6 together can constitute an heterocycle, the heterocycle

can include one or more heteroatom from N, O and S;

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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5- brono- 3-[ (4-chl orobenzyl )thio]-1 -ethyl pyrazin-2(1
W - one

W®G2099000258- [ (4- chl or obenzyl ) sul fonyl ] - 1- et hyl pRCHEP2909¢00213

1/-/)-one
3-[(4-chl or obenzyl ) sul fonyld3 1- et hyl - 5- phenyl pyrazin-2
(1H) one

3-[(4- chIorobenzyl)sulfonyl]-5-(4-ch|orophenyl)-l-ethy
I pyr aZ\ nedpdbUNY -agoerding to claum 3, wherein R1 is: methyl, ethyl, propyi,

chI or enzyl%‘sulfon ] 1- etn yl - 5- ﬂ (Juoro herr1]¥I
,quahcrm) ep6 GFRPS can € optiona ysubsttute by one or more

F%&ﬁ@é@&@ﬁ,&hrwl 3- 0x0- 3, 4-di hydropyrazi n-2-yl ) thi
o]- N

enyl acetam de
2-[(6- ch| or 0- 4- et hyl - 3- oxo- 3, 4- di hydr opyr azi n- 2-yl ) sul
f g?%” henﬁea%%tggadeﬁé%%{ (\)/Ghlerein R3 is: Cl, Br, phenyl
'2)_6F%H¥I||9 %Jt%ﬁéb]dﬂ/ydr?e? bPrdré gr g‘%uﬁg@elécted from Y

| or o- 4- et hyl - 3- oxo- hydr opyr azi n- 2-yl ) sul
fonyl]- L/-methyl-L/- phenyl acetam de

f9£1§/I6]A QJE%@V@P%E&W”Q% 8@?ﬁ§xdi WRER RY IS TG phkBYiethy,

| bhehagfsthyl, pRERR- 2-bﬁ@émr250x@~.‘2§5lbéﬁ@“9’f —?lethyl N-
di ast ereoners, o epiners and pol ynor phs, “and m xt ures

t RheapRcetamidenb- rpﬁmyﬂrﬁtéhemdacwnad@dytcyglo@egul Ns

Erf @?lgge@'%%é t%%&fgﬁh%\ag %%%‘Egnfﬁ%s Atgﬂn@"gl%ubsntuted by one

1oFEnre-grolipd sbleetabfoayy) sul fonyl | pyrazin-2(1 H)-one
1- Et hyl - 3- benzyl sul f onyl pyrazi n-2(1 H)-one

1-Butyl -3-[(2-fl uorobenzyl)sul fonyl]pyrazin-2(1 H -one
( ZBut W edmbbiind Heborig T LRI Mer Y 1@ Rldgy, 22! - 2

tnﬂuoromethyl, alkyl, alkoxy.

8. A compound according to claims 1 to 3, wherein R4 is selected from:
R8

I
(CH,)m N
e Zkﬂ/ ~R7

o

wherein m, R7 and R8 are as defined in claim 1;

/(Csz”/RQ

o

wherein p and R9 are as defined in claim 1.

9. A compound according to claim 8, wherein R4 is: phenyl-2-oxoethyl, 2-
oxo-2-piperidi-1-ylethyl, N-phenylacetamide, N-methyl-N-phenylacetamide,
N-cyclohexyl-N-methylacetamide; each of these groups can be optionally
substituted by one or more groups selected from Y.
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1-Butyl -3-[(4-chl orobenzyl ) sul fonyl ] pyrazin-2(1 H)-one
0 3-[(4-Chl orobenzyl)sul fonyl]-1 -ethyl pyrazin-2(1

WeH2000n@923% [ ( 4- Chl or obenzyl ) sul fonyl ]-1 PCT/EP2009/000213

- propyl pyrazin-2(1 H)-one

3-[ (4-Chl orobenzyl) sul f onylds 5- (4-chl orophenyl ) - 1-et hy

| pyrazi n-2(1H) - one3-[ (4- Fl uorobenzyl )sul fonyl]-1

- propyl pyrazin-2(1 H)-one

341P( 4-Aveompbbsd agcheding toghy of the predepingeliaime (selgdtedfrom

gﬂﬁ following, PAMBBHEAS: ) et hyl ] sul f onyl } - 1- propyl pyr azi n-

261Hen8Rehio)-1-ethyl in-2(1H)-
5o IRz 2 1 HIbONe e i din- -yl et hyl ) sul fo
nythenayistiliongl 1igthdpwaain-261H)-ase i t s racenic forms,

t ti ' { } ' d
o e S e b T
pBq(mnylb@atmmwghaﬁwmréﬁnm¢ he 12. Process
for the preparation of the corfpounds of general

f oHitdtfuarohenmilsutionyl- corapylpyrazin®(tHeopeecedi ng

chaj . Skhg: reacti ng a conmpound
o bR IS ESe YR o -l 1“2 i ne R R 2
whestiyIrG-R4lbromatserisfsakshylpyfaan-2 14)-bAet he presence
of a quaternary anmmonium salt, such as aliquat 336, in

af-liheRlorelgnzhthiol &-rRipREPYragsmgiiore fornul a (2) ;

R e el LR

( 2;[B-GhierbberydjsufongiReropyipyrazin@($sE)-veat, to give a

¢ ?%8%%33{4-&!9!%%&2&@3&lfonyl]pyrazin-2(1 H)-one
1-butyl-3-[(2-flucrobenzyl)sulfonyllpyrazin-2(1H)-one
1-butyl-3-[(3-trifluoromethylbenzyl)sulfonyl]pyrazin-2(1H)-one
1-butyl-3-{(4-chlorabenzyl)sulfonyllpyrazin-2(1H)-one

3-{[2-(4-chlorophenyl)ethyl]sulfonyl}-1-propylpyrazin-2(1H)-one
1-ethyl-3-{[2-(4-methoxyphenoxy)ethyl]sulfonyl}pyrazin-2(1H)-one
3-{[2-(4-chlorophenyl)-2-oxoethyl]sulfonyl}-1-ethylpyrazin-2(1H)-one
3-{(1,1-biphenyl-4-ylmethyl)sulfonyl]-1-ethylpyrazin-2(1H)-one
3-{[2-(4-chlorophenoxy)ethyl]sulfonyl}-1-ethylpyrazin-2(1H)-one
3-{[2-(4-methylphenyl)ethyi]sulfonyl}-1-propylpyrazin-2(1H)-one
3-{[2-(4-chlorophenyl)ethyl]suifonyi}-1-ethylpyrazin-2(1H)-one
3-[(1,1"-biphenyl-4-yimethyl)sulfonyl}-1-butylpyrazin-2(1H)-one
3-[(4-methoxybenzyl)sulfonyi]-1-propylpyrazin-2(1H)-one
3-[(3-Fluorobenzyl)sulfonyi}-1-methyipyrazin-2(1H)-one
3-[(2-Fluorobenzyl)sulfonyl]-1-methylpyrazin-2(1H)-one
1-Butyl-3-[(4-methoxybenzyl)sulfonyi]pyrazin-2(1H)-one
1-Ethyl-3-[(4-fluorobenzyl)sulfonyi]pyrazin-2(1H)-one
1-Ethyl-3-[(3-trifluoromethybenzyl)sulfonyl]pyrazin-2(1H)-one
1-Ethyl-3-[(3-fluorobenzyl)sulfonyl]pyrazin-2(1H)-one
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cyclizating a conpound of fornula (3) under acidic
conditions, in a solvent, such as acetic acid, and

w@ 200919026 anount of concentrated hydrochl ori cCPEYER2009/600213

gi ve a conmpound of formula (4);b)bromnating the
conpound of fornmula (4), wggrein Rl is as defined in
claiml1, using a bromnating agent, such as POBr3, in
an inert solvent to give a conpound of formula (5);

( 1Eth¥ad(2~Huerobenzyisfony lpyein- a(1(f$))ome th suitable

SUCEﬁhgl §@g‘r?z_b?yﬁ %‘%’% al w.ﬁ?ﬂézﬁ%gerl vat | SL?I m

opiBuiplaBA[(2- mehsylbemzw)ﬂ;ulfbnymmapneaehb@rm at | east

sl el Beondir e e o oo U

dBﬂ?@@lﬁl@%@iMb@%%ﬂ emyﬁ)ﬁ@iannm@n@ ve conpounds
(0]

rmul a wherein n ="0; r act|n€g1acorrpound of

f@Tb('me@ {61[()4 Cm&l@ﬂiYHtmﬂE ﬁthﬂpﬂﬁﬁm 20 qgﬁnt s, such
oA (R S RO el TS

gsq(mlamlbvmer(zly))suwswl}enretnyl=5 ahenﬁpytazmzml fep?n@und of
ormul a one equi val ent of
o?{d%Ch'PFPQWYBﬁéWb%f‘ chlgsgplenylr1 aetbwiPVEﬁ‘ﬁ'n't%1 H}-ome

¢ 34 BoratRAN AL e MR o ehehyivraz - 2 fone
f@r[(ﬁsblalo(d-)tl @tbybﬁ@xogﬁ deadibygyropyeazir-2tyighiol-&Ephemg acetamide

o ettt o BOEE S5 TR 3 e LA B, R oPOUN
phenylacetamide
5-chloro-1-ethyl-3-[(2-ox0-2-piperidin-1-ylethyl)sulfonyllpyrazin-2(1H)-one
2-[(6-chloro-4-ethyl-3-ox0-3,4-dihydropyrazin-2-yl)sulfonyl]-N-methyl-N-
phenylacetamide
2-[(6-chloro-4-ethyl-3-ox0-3,4-dihydropyrazin-2-yl)sulfonyl]-N-cyclohexyl-N-
methylacetamide

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

acceptable salts thereof.

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

1-Ethyl-3-{(4-bromobenzyl)sulfonyllpyrazin-2(1H)-one
1-Ethyl-3-benzylsulfonylpyrazin-2(1H)-one
1-Butyl-3-[(2-fluorobenzyl)sulfonyl]pyrazin-2(1H)-one
1-Butyl-3-[(3-trifluoromethylbenzyl)sulfonyl)pyrazin-2(1H)-one
1-Butyl-3-[(4-chlorobenzyl)sulfonyllpyrazin-2(1H)-one
3-[(4-Chlorobenzyl)sulfonyl}-1-ethylpyrazin-2(1H)-one
3-[(4-Chlorobenzyl)sulfonyl]-1-propylpyrazin-2(1H)-one
3-[(4-Chlorobenzyl)sulfonyl]-5-(4-chlorophenyl)-1-ethylpyrazin-2(1H)-one



(3) (4) with an amne RI-NH 2, wherein R1 is as

defined in claiml, in the presence of a quaternary
wW@rwonise salt, such as aliquat 336, in an i nePCI/EP2009/000213

solvent, to give a compound of fornula (2); reacting a

conpound of fornula (2) w g a protected

am noacet al dehyde di al kyl acet at e, such as

(2, 2-di rnet hoxyet H%I)am ne, in a solvent, to give

aBerﬁbmfab@mzyl)w ﬂﬁ']‘(’SF)FOPG/WTQZZQ{Z(HIU)-@neonpound of

AR b T B R o Db 2B A pes? o™

CBf{fiﬁmmﬁféphéﬂvlwhmulror@wﬂpréwgwa@lrﬂzmm@d of
formu (leq‘:thylﬂi[rom nating the conpound of fornula

( Q)Chl@m; GZSO&Zdapeﬁ@& ~M'9c§|l13él)5mlfDHYU|BY"ﬁglﬂa2(1 H)-one

5 PSR Y RS oBHEMePRITER, BpeplipfRrd "fgboBRirtR

repmherlsgarai p@xw@u;mb aind wixtules theleofi hhd thé pHaRBatsutrEally
sol vent %ége I m dot hi ocarbamates (8); hydrol yzing

(aycemab 8fRa. of a base to give the

correspondlng 3- nercapt opyrazi nones (9); reacting

3- mer capt opyrazi nones (9) wi th ha)ogeno-R4, wherein R4

i $2as Piedegseidr the ptes;iamaﬂon sfithe mpptuhdmaf beneral formula (1)

substituted benz rom des
10 accorang to any oné/ of tthe preceding aalms the process comprising:

a) reacting a compound of formula (1)

_R1
H,C oJ\n/O CHy 4+ HN " HC oJ\n’ “R1

(1) (2)

15
.Q
HC Y NH, o
H,cC ) J\“/H i
’ > HCT YN R1 . R1\N)H|,0H
_0 o]
H,C XN
3) (4)
20
with an amine R1-NH;, wherein R1 is as defined in claim 1, in the presence
of a quaternary ammonium salt, such as aliquat 336, in an inert solvent, to
give a compound of formula (2);
25 reacting a compound of formula (2) with a protected aminoacetaldehyde

dialkylacetate, such as (2,2-dimethoxyethyl)amine, in, in a solvent, to give a

compound of formula (3);

cyclizating a compound of formula (3) under acidic conditions, in a solvent,

such as acetic acid, and catalytic amount of concentrated hydrochloric acid,
30 to give a compound of formula (4);
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presence of at |east one equival ent of a base, such as
sodi um or potassium carbonate, cesium carbonate,

W@ edoetbpean ne or diisopropyl ethyl am ne, in a BOI/ERI/000213

to give conpounds of fornmula (1), wherein n = O;
reacting a conpound of forgwla (1), wherein n =0 with
oxi di zing agents, such as netachl oro perbenzoic acid

or_oxone, in the presence of a base, in a solvent to
gmbéomatmeth@eqqmra@u%gf formulad®s whereinRbis agdefinedin claim

o RTRS doRling i o, Skl B8 FRRBrL i férk 308Rt o give

scdmpotind of rvuls (). i nyl derivatives (1), wherein n
—1 14 A phar maceuti cal conposition containing at
q:gound of general fornula (1), ggnd/or a ¢
phar abropingiion ept a3k, rtheresf, accormiin ng/lg/s\R4

cl ai n’g}Nto TIand a’phar ceyli calt+y—acceptabl e N

ex0|p|ent 15. A compound of general formula (1), N
wherei IR 1, R2, R3 and R4 aFd as defined in Clalﬁl%m
as well as |ts racem c fornB taut omers, enantioners,
di astereoners, epiners and ponnDrphs and m xt ures

t hereof, and the phar eutically acceptable salts

t hereof, for the pr tlon of a nmedi canent for the
pre@éﬁwP@ and/ & ﬁﬂ@@t of pat hol ogi es associ at ed
MAth hyperglycaen1 hﬂG A conpound according to claim
15, for the prepar Ion of a nedicanment that induces
insulin secretion ith response of gl ucose
concentration. 17. A conpound according to clains 15
or 16, for the preparation of a nedi canent suitable

frefctify aldoPAs S oPlorsiuRPE)8Mith suitable thiols R4-SH, wherein R4 is
as defined in claim 1, such as benzylthiols, alkylthiols derivatives, optionally
substituted, in the presence of at least one equivalent of a base, such as
sodium or potassium carbonate, cesium carbonate, triethylamine or
diisopropylethylamine, in a solvent to give compounds of formula (1), wherein
n=0;

reacting a compound of formula (1), wherein n = 0 with oxidizing agents, such
as metachloro perbenzoic acid or oxone, in the presence of a base, in a
solvent to give sulfone derivatives (I), wherein n = 2;

reacting a compound of formula (I), wherein n = 0 with one equivalent of
oxone, in the presence of a base, in a solvent to give sulfinyl derivatives (1),

wherein n =1;

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)
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18. A compound according to claim17, for the
preparation of a nmedi canent suitable for the treatnent

w@RowAtesd | di abetes. 19. A conpound accor di ngP@DEP2009/000213

clainms 15 or 16, for the preparation of a nmedi canent
suitable for the treatnentggf di seases chosen from
dysli pi daem a and obesity 20. A conpound according to
claims 15 to 18, for the preparation of a nmedi canent
suitabl § for the treaggent of di seases chosen frgm H
diapetasyEhatBd niteNovas cutar—amt—Tecr¥vase™o” Ny R
conplicatgons. 2 1. A conpound according to cl ai m@O,

for whi ch the said conplications include arterial
hypertensi on, atherosclerosis, inflammatory processes,

m cr oangi opat hy, macr oangi opat hy, reti nopathy and

neur opat hy. 22. A conpound according to claim15, for

t he €epyr avilon of a medi cagent suitable for reducing

hyper glyy@eaen a. 23. Usg of afcoffpound of general 2
formul¥ (1) accgr ¢ieig hﬁAaﬁgjbneRbf clains 1 tq 11, RLN/lj/OH
wherein Rl, R2, R3 andOR4 ar® as defined in claiml, ~ k
as well as its racerm’c forns, tautomers, enantioners,

di ast ereoners, epiners and{Pol ynor phs, and ni xtures (4)
thereof, and the pharnmaceutically acceptable salts

thereof, for the preparation of a nedicanent, for the
prevention and/ or treatnment of pathol ogi es associ ated

Wit aRydrfing! e, vherein R1 is as defined in claim 1, in the presence

of a quaternary ammonium salt, such as aliquat 336, in an inert solvent, to

give a compound of formula (2);

reacting a compound of formula (2) with a protected aminoacetaldehyde
dialkylacetate, such as (2,2-dimethoxyethyl)amine, in, in a solvent, to give a
compound of formula (3);

cyclizating a compound of formula (3) under acidic conditions, in a solvent,
such as acetic acid, and catalytic amount of concentrated hydrochloric acid,
to give a compound of formula (4);

c)brominating the compound of formula (4), wherein R1 is as defined in claim
1, using a brominating agent, such as POBrj, in an inert solvent to give a

compound of formula (5);
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0o 0 H,N__NH, o
N | OH Bromination R1\N/u\"/8r \Ir R1\N , S\“/ :
SN —_— N N NH
4) (5) (8)
0 R4 0
deprotection RLNJ\(SH Ral”~ R1\N,|K’/S\R4
> l > '
K/N N

oxidation R1. S~

Y
4
.

Q)
reacting a compound of formula (5) with thiourea in a solvent, to give
imidothiocarbamates (8);
hydrolyzing (8) in the presence of a base to give the corresponding 3-
mercaptopyrazinones (9),
reacting 3-mercaptopyrazinones (9) with halogeno-R4, wherein R4 is as
defined in claim 1, such as optionally substituted benzyl bromides, in the
presence of at least one equivalent of a base, such as sodium or potassium
carbonate, cesium carbonate, triethylamine or diisopropylethylamine, in a
solvent, to give compounds of formula (1), wherein n = 0;
reacting a compound of formula (l), wherein n = 0 with oxidizing agents, such
as metachloro perbenzoic acid or oxone, in the presence of a base, in a
solvent to give sulfone derivatives (I), wherein n = 2;
reacting a compound of formula (I), wherein n = 0 with one equivalent of
oxone, in the presence of a base, in a solvent to give sulfinyl derivatives (1),

wherein n =1.

14. A pharmaceutical composition containing at least a compound of
general formula (1), and/or a pharmaceutically acceptable salt thereof,
according to claims 1 to 11 and a pharmaceutically acceptable excipient.
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15. A compound of general formula (1), wherein R1, R2, R3 and R4 are as
defined in claim 1, as well as its racemic forms, tautomers, enantiomers,
diastereomers, epimers and polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof, for the preparation of a
medicament for the prevention and/or treatment of pathologies associated

with hyperglycaemia.

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

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 ofa

. medicament suitable for the treatment of diseases chosen from dyslipidaemia

and obesity

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

related microvascular and macrovascular complications.

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

microangiopathy, macroangiopathy, retinopathy and neuropathy.

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

suitable for reducing hyperglycaemia.
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23. Use of a compound of general formula (l) according to any one of
claims 1 to 11, wherein R1, R2, R3 and R4 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.



