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WD 2007/ 023186 1 PCT/ EP2006/ 065688 PYRAZI NE
DERI VATI VES AND USE AS PI 3K | NHI BI TORS Fi el d of the
w0 noentilen This present invemtion is rel ated tBCT/RP2006655688
of pyrazine derivatives of Formula (I) for the 5
treatment and/or prophyl axis of autoi nmune di sorders
and/ or i nf banmekobyr tiseasesnp €& dk OMARCINIABITORS
di seases, neurodegenerative di seases, bacterial or
viral infections, allergy, asthma, pancreatitis,
Field oftht imen@gan failure, kidney diseases, platelet
aggregation, cancer, transplantation, spermmnotilit
This Repspah F@é’}}'ﬂ%ﬁ irefalapd it fhe weadl pyréfl@@tqeaﬁat@f%|qfr@nnula 2/15 for the
p tj
woainioB WSS, propBPELs 6P gutainliRCPURBRRL, |EE Piphitory  giscases.
cardlonmﬁtcakak ywigcaeesi mbudodégonnraaie tdiwasest ibucttyalosr Wiralcirifeniont, allergy,

he phosphoi nasi ti de-3-ki nises Pl 3Ks. Backgr ound of

asthmg  gRGHGRRES orilpreeph dilBs KideY sdikFanss eglate ! @@f@%&% cancer,
[ [ [ [ 0 I

tanspRull PSRttt SaUEfe DERay PR, FALRIS0r GRS linjuries.

Specififaliypshe preacrgpioventioneisr idaed e gryoatte, deri@twemfomﬂe modulation,

notabl{%ﬁl&éc }ghg)g[’éﬁnzglft é%%]iargtgzl E;ﬁ?n%%g%bg%eggggygg{o%g@%%nﬁlﬁgstels O[ﬁ?)Ks.
1655-1657). The term P13K is given to a famly of

l'ipid kinases which, in mammal s, consists in eight
Backgreimdrdffthesidventvis t hat are divided i nto three

PhOSpISl%IBg%I? g% g kg%ae%%: ?ﬁé%ﬁg Ea\téag t&hl I 4 4 gr gnt Ul ol ?Ijgg%lt(greolhrferation cell

sumvapnsas%tlﬁnkamo&ly\/omsmbra@eouaﬁickﬁgasglubdseaﬁdn@oag: Snduite outgrowth,
Class |A are a famly of heterodinmerjic |ipid kinases

membgggsking g SYRFrexies pmw@g LACH olicgrggRtzation ﬁ@% soaEpBKs (Cantley,
f i r ininteractions via the interaction

2000, gg,@%(?géggg 1'8'[59 I%? (SH2) donmmin with phosphotyrosine

The t¢resPIike s glfvemttmarfapﬂlgxtaf ISyl lamdea whatha lity hiaenrsalk- ecombists in eight

gener at e eco d nressg1 ger si.gnal s

) of 1.1 Da tha
1dent1§%@éﬁsoﬁ%h as¢ d gfiqs@flwet Teryad: Fﬁ SPRBYINg s thedn Stiugiyroand their

substr&t@l #)ecn@& 0| ism growth, proli ferati on,
erentiation, notility and survival. Three

Class bgltoapyotf PBKs @mmsts(uptw¢ Oub-golipO (asand apﬁﬂ]&)s IBnd five

Class Efg%%?( %tfgwﬁgto%qﬁ?erﬁpéﬁg ﬁ‘&’é% E%géle%\ﬁﬁ% é%rkﬁ BgS%g gﬁﬁja regulatory unit

(respo?%l’eﬂ%? OQR6{R6pRa8 GhiemstibR daeths tihidcaibe e Qld?ﬁ(ﬂb gy n (SH2)

sub-units of heterodineric G proteins. The on
domammﬂaph@qphqmpsmm@@du@rofcpta@sprp@msé amd 3Kplalypic suCt)yumt of 110kDa
that gener téo%S%ﬁ%sgl{]glg% éfgﬁerl@l \grt ) A g%srn%% egnaéeesg zf‘etb%(r]%ntrolhng

cell nieﬁa@f)ﬁitﬁBgrth Cﬂiol&feﬁat@ﬂpdﬁfétdiﬁhﬁd)ry Iﬁéﬁ‘ulik? QinK @r\aﬂd Three catalytic
characteri zed bh t he (Er esence of a C-term nal

forms dphiion p1E9fagad pl100ppBKEIvE fiegulpdes iseferms (p85, p85B p55Y, p55a and

p500) XIS%POI‘%IILISC alsé nositol specific 3-kinases.
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The evol utionary conserved isofornms pl10a, and (3 are
ubi qui tously expressed, while 6 and y are 10 nore
waepmciotiigal |y expressed in the haemat opoeti c CBECT/EP2006/065688

Class f:%ls I%n%t{}ﬁﬁigggg'b . o?'r(gtel‘ﬁebgssub %gg%%tfqién r@&%ﬁ@d@t Bl%ltéll?é The only

charad@rpeemmbetQf G3& BP2) PI3KREHI 104l fsdudrunii @ithplat $Gth a 101-kDa
be regul ated in an induci bl e manner dependi ng on the

regulagasly peatein, plGl).ssue type and stinuli as well as disease
context. 15 PI3Ks are enzynes invol ved in phospholipid
signalling and are activated in response to a variety
Class Gf PEXKE @ofiphiketl af PSbAMY Bofow@b, dhidil et dppk@Gin@icsy of 170 kDa and
ens, |ntegr|ns (cell-cell interactions)
Chmaﬁﬁﬁwgh§§m3myﬁmm¢ﬁ%%C3WHnm§é§2émdmneurotransn1tters and
al so by intra-cellular cross regulation by other
signalling nol ecul es (cross-talk, where the origina
Class HI 9IBKs iaalid@cthé paésphaiaivginpaiodkpeelfic patdamys that in a
second step transmt signals to Pl 3Ks
The quitltrlcalaaemnwaﬁd sjodpransinlago apd Hrasy ublﬁuéwﬂ}z@ﬁpé@ssmmle b and vy are
Q hos hat ases for
more SECARANY <SP RERIarchy PORTRPRAGR @ RiBh Ao mustis ot myoevtes
and efdodieHiaf Ofllst (wemhmsem@&k el ar, zawsmh@zb RépiBdschem., 70, 535-602). Their
eukaryotic cells, consistin
expregoiomyBLehhelse b@)regluiafﬂdo@p@ﬁam@cgqlﬁ gppyer| deprsiing e thietcgllular-, tissue type
i acyl gl ycerol. The inositol head
and st%ﬁ??%%l?ﬁ %F&Hgﬁ&ﬁe)gl ve free hydroxy groups and three
25 of these are found to be phosphorylated in cells in
di fferent conbinations. Ptdlns and its phosphorylated
PI3Ksde PRAtSy é%VOID & g phpibelipid nggqagf%r%né&r%%ctwﬁ@glue gfsponse Lo a variety
of exf?ggaﬂhﬁ}l 's%hgﬁ Kich e% gﬁ%ﬁ" ﬂ@t%}st 'Iﬁﬁigeﬁg I ﬁ)te rhs g{%ll R interactions)
speci es been dogument ed 1A eukaryot| ¢ cel
hormo(nVardymwb,rmks atd mlurqtraa@ditierabuivala b)PlIEraactelllu}aeswderegulatmn by
nbran s .and are ubstratﬁs for Kkinas

other 6%5@Hgttgg gulg% CrIOFSptél heg@ f i s1g-_19|a§ Ig’gn activate some parallel

pathwRIOBRNATYead Rl ddierashidiigey todoKp b?flntﬁah&llh[h@ﬁg‘h@l'hng events), such
ring in three different ~“substrates:

as smyghgd Bhsss.i ldydsenosphosphataesfosxample.
phosphati dyl i nosi t ol - 4- phosphate (PI(4)P) and
phosphati dyl i nosi tol - 4, 5- bi phosphate (Pl (4,5)P2),
Phosph@&si3giabiivee (Ptdusnes ald hgid biikEnd bRick bf ﬂfﬁlﬁﬁﬁcelluﬂh’iﬁﬁbwol lipids in

phosphati dyl i nosi t ol 3-nmonophosphate (P 3 ?
eumf)(f’r‘i’@s?ﬂ‘ﬂét CeRAistgs Pk & mxozmwtgbhwglmp&a@ (IppiF) 3linfyeppyia ity phosphate

group ?«2 g%g)ggﬁr'cgr\l) grl]lgqlilcgs\%)l ﬁegf][ %@@8{3 gll% %96 frgé ﬁfdréx??;rp ﬁps and three

of theREBIERRQNB LD bD 6B spidrylakcdl i cdHi® h dHiBren?2 RtoadDionS. PtdIns and its
phospﬁlorylated idernlf_ell%lcxaeso are collectively referred as inositol phospholipids or
phosphoinositides (PIs). Eight PI species have been documented in ecukaryotic cells
(Vanhaesebroeck et al., 2001, above). Pls all reside in membranes and are substrates for kinases,
phosphatases and lipases.

In vitro, PI3Ks phosphorylate the 3-hydroxyl group of the inositol ring in three different
substrates: phosphatidylinositol (PtdIns), phosphatidylinositol-4-phosphate (PI(4)P) and
phosphatidylinositol-4,5-biphosphate (P1(4,5)P,), respectively generating three lipid products,
namely phosphatidylinositol 3-monophosphate (PI(3)P), phosphatidylinositol 3,4-bisphosphate
(PI(3,4)P,) and phosphatidylinositol 3,4,5-trisphosphate (P1(3,4,5)P (see Scheme A below).
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woi260Y023165 O Pl (3) P (Phosphati dyl i nosi t ol PCT/EP2006/065688

3- nonophospha@ﬁ) Schenme A The preferred substrate for
§\L8 PI(4,5)P2. Cass Il PIKs have a
strondiPra gferexenc® for Ptdlns as substrate over
Pl (4) P By Pl 02 .yﬁ20 Class Il PI3Ks can only use
at@ 5invivo and are likely to be
responsi bl e for je generation of most PI(3)P in cells
(Vanhaesebr.oeck €t\ab.g~20Q%_akong_The -
phosphoi H8¥{°l ies hﬁbra | ar_signa pat huay
Begi ns i th t he. bi ndi o a6 Al T ng- rot oot o
(extracellular ligandsQ stinmuli, receptor dimdiation,
transactivati on by het er ol ooliss (Phaplepitidmosiolg.
receptor tyrosine kinase)) to a Gprotein |inked
transmenbrane receptor |integrated 10 into the plasm
menbrane resulting in §hema¢ti vati on of Pl3Ks. Once
activated, PlI3Ks convellt the nenbrane phospholi pid
Pl (4, 5kPZ|'8{O Pl (3,4,%) P3 which in turn can be
further"t%n ted into'another 3' phosphorylated form

of phosphoi ptides by 5 - specific phosphoinositide
phosihh thys P13K enzymatic activity results
ei t helO ot -GF{15 indirectly in the generation of
two 3'-p i ngsitide sub-types that function as

Y
second nesse fs in intra-cellular signa

transduction ( ﬁf@jﬁxj&vﬁ\2Q98~/CekLAMM. Li fe Sci.

59(5) 761- 79). VWO 2007/ 023186 PCT/ ER2006/ 065688

PI(3)P (Phosphatidylinositol 3-monophosphate)

Scheme A

The preferred substrate for Class I PI3Ks is PI(4,5)P,. Class II PIKs have a strong prefererence
for PtdIns as substrate over PI(4)P and PI(4,5)P, Class III PI3Ks can only use PtdIns as substrate
in vivo and are likely to be responsible for the generation of most PI(3)P in cells
(Vanhaesebroeck et al., 2001, above).

The phosphoinositides intracellular signalling pathway begins with the binding of a signalling
molecule (extracellular ligands, stimuli, receptor dimidiation, transactivation by heterologous
receptor (e.g. receptor tyrosine kinase)) to a G-protein linked transmembrane receptor integrated

into the plasma membrane resulting in the activation of PI3Ks.

Once activated, PI3Ks convert the membrane phospholipid PI(4,5)P, into PI(3,4,5)P; which in
turn can be further converted into another 3° phosphorylated form of phosphoinositides by 5°-
specific phosphoinositide phosphatases, thus PI3K enzymatic activity results either directly or
indirectly in the generation of two 3’-phosphoinositide sub-types that function as second
messengers in intra-cellular signal transduction (Toker et al., 2002, Cell Mol. Life Sci. 59(5) 761-
79).
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The rol e as second nessengers of phosphoryl at ed
products of Ptdlns act is indolved in a variety of
W@ e@nak3ise ansduct i on pat hways, i ncl udi ng t hosePCT/EP2006/065688
essential to cell proliferation, cell
differentiation, cell growth, cell size, cel
The raleny sacahd napspgasiod phagphesiland proeutts wbPidlng yct ic@ivblved in a variety

of siglléagr ?rtah%lglﬁtéﬁ%{] e;r)rqgé‘f%;i(}liszhglﬁ aSI 0 8@303/%;%‘%@1 e‘goalcell proliferation, cell

dlfferén'ilﬁfl(‘;ﬂ ckdingrANg, Bl abg! 'c‘éllpﬁfr{m@])[ dpopRkR; adBQfdn, MR- motility, cell
Today 6(9) 347-57). Chenptaxis - the directed

mlgrah@Venlmuot@ﬂs,c ahvasionowyrgkelclebrreamangamicotn epllaghapst cbinges, vesicle

trafﬁcFﬁ%g% era tft (gli?gﬁa;} VQ%.PEB?}?I%E?OOC?: ?\lgla{eg/ée%lh ki é&? 3i4§-5 7). Chemotaxis —
the ditdetddamapérh@n/ AEudclls itoWaidl 4 Yoncdn@ufi Gl @ERINGIE &ff | BBmical attractants, also
angi ogenesi s, invasion/netastasis and wound heal in
called pgmrgkingy 1sgnyolvabmonany mnpostsihdiscaresdaigh 21 eré}arrze@mywmmumty,
neuro@%%@{gtﬁcg{é eaﬁ Io‘fgleéeggi mVNQE)S e%g oarné(‘é&lugdggee é‘xﬁ% éWB/man et al., 2000,
ImmuhoINIRUse Al (6N 260-¢ ang & eddrdace bl W2 (], Neslhomnses 2(2)nlsuting
cell growth, differentiation, mgration and apoptosis
(Parker et al., 1995, Current Biology, 5, 577-99; Yao
PI3-kifthseBhctivatidy Vs (R I 12803 I aFRGEAL L cellul
3 lglasgclﬁce%ac&? 1’sst u egdggreoeevlé&% (fz gg n%ﬁ%ﬁ:dass a ggkg Te uar FESPONISEs
includ@igasdl gB)WthpﬂcffemrlPlaﬁKly) migreticluahd appmosi§ i(Bakkienas @l 1995 Current

BiologfoROSHreS kit o B oot et des) "as vl | as

protein kinase activity, as they are able to induce
t he phosphoryl ation of other protein as substrates,
Recent hpichethiogl Saudies mwslﬁmdraylﬁaSSdrPIaKs (g r@lasolRoofam PI3Ky) are dual-

. ul at or ni.s ar. to i.nvol ve
spec1fr cﬁg%aspl § esof e e sRla n}) tF: Ec@]&y?% agliyity, Q%ogmlorﬂagon of phospho-
1nos1tlﬁ§s§ R/SPAC h@f)l%@em Rk h&ﬁ%@z §§¥Hey' dry aﬂl@sto tiﬁ&[&e%ﬂ@ﬁﬁo@ﬁorylaﬂon of
physically associate with the cytoplasm c domai n of
other GMA®In whi subsirgtean inakysbng a@mttO-pbosthytﬁt@noay insh-eeléailar regulatory
hfor the activation of T-cells in response to 25
MeChal¥}-gen. These effects are linked to increases in the
transcription of a nunber of genes including
interleukin-2 (1L-2), an inportant T cell growth
PI3K st appedr to( ey myelvedin g|numb_pg of aspeetseqfdeukopste acgiygion @) p85-associated

PI3-ki %aédtﬁgg als(%%éﬁ % t%ohﬁlﬁygrcéllg %@S(JC?&Q%%I [Ht eé)ggfilaé%ltc domain of

CD28pWhﬁthi§ D imp & Lagg ai‘»tsﬁnﬁglaa)rya hioﬂeto@@ for tHeenctioftidilad- "lk-beﬂ&Slﬁ response to
cell actiyvation, [ 1ular processes in whi
antlgem ﬁ@e piisgts aFe ladsd e m&reaﬁ%ﬂ i8 the, FRRpgEPEQIpPr 2 BETBH %fgenes including

interlcdR ? glfL -2y, an'i gf)ﬂﬁﬂ'"lz il gﬁ)vﬂﬁ A6 (”}frbilé} e?l&?l ?&@ln ’Sczence 251, 313-

car myocyt e gr owt ycogen synthase stimulation
16). Mg&atwmsﬁl@IhZS fidRothandiaat ledgaremtaraphiith pi3-kinage haladis to a failure to

. ....S ro ener at.i on, .and | euk te m
initios3 G G OeL T HABHEF AT TELFTIS 1o Ihepbgy] Sobgesanon.
PCT/ EP2006/ 065688 Recently, it has been descri bed that

Pl 3Ky relays inflammatory signals through various
Cellulg( ipyoceson ph evhicle JdpKo mday hafebsangale rde iatlude 3@gRession of apoptosis,

51 | [ .. .
reorsaffEEY henecieratoon SofPese STk b BelE kot suuiation by
insulir, NN Tt @ged faYd Odu@Bhil ABARKARESuperoxide generation, and leukocyte migration

and adhesion to endothelial cells.
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adenosi nes, anti bodies, integrins, aggregation
factors, growh factors, viréses or hornones for 5
we@x@mptasd Lawl or et al., 2001, J. Cell. Sci., BAHEPIDG6/065688

) -1) . , ' ) .
Recent it 150 et de LBl ARVIARG rolr CHAARENANA SORHTRPLL various G
couplddRcEptdBI($.affdiaas @: abnp@in dBnrmadt: N3 )SPLCH i andAiS3tentral to mast cell
inhibitors, as the¥ do not distinguish, anpng the four )
functipiy npfdingli oin epriext Pl Hewkagyieas demugologzoinlugies |cyggldeys, ghemokines,

weno Di8oROABer, BDELNL T el sl pormons o
exampPd B-duilvagred., a0@, UnCelheScr. ahigePof 6)129080/)nM and | C50
val ues for LY294002 agai nst each of these P13-ki nases
are about 15-20 M (Fruman et al., 1998, Ann. Rev.
Two SInYPREM, . LY04068Lnd W drtmBhsR (of HQcilM@N Hake bREPWEEdly used as PI3-
ki nase and sone inhibitory activity on
kinasepinbipihest iTpessempbEndspart mantsperifie PBK inigtatorsres dlwyl da eot distinguish

[ I rreversij tphi bits P13K activity by binding
anmn%@@é?@ﬂ??yb?gotﬁg¥%£?gT§T?%&donain of this enzyne.
I nhibition @ P13K activity by mortnann&n$)elbnin§;es

the subsequelnt cel lular response togthe ext Pacelyl |l ar
et al., 1994, Proc. Nath Aced
USA,

, Q4 periments wth morfni
that P13K a&tivilty ih cells of hematdpoie
[ ly neukLpahils, nonocyt es,

ocytes, is involved in mny of|f
Yory | mmune response associ ated w
chronicLQQgh&ﬁnation. Based on studi es ua%ggmmi
Wortmannin, there is evidence that P13-kinase Punction
1Cso vabieabE W areqpnnmeagairfsoeacharfehaspens S laks 1| RidHkomyeseare in the range of 1-
10 mZ Rk Vil ANAId0) RFEBVERT of Chsaa SRS Rpbout 15-20 jM
(Frumtaﬂaett aY\,by &W@%hnRQ\p %i \%3140(92 4@'1-9@% %%Btf-?@ Iﬂ?ﬂ/l onﬁém protein kinase
m gration and superoxi de’rel ease. Sonme results have
and sanndinbdited; dchiaity BPA pKosphhlipdstor s, for exanple, LY294002,
can.increase the in _.vivo antitu actjvit fooo.. Lo
Worlrgyiin, 1, oo paab dneta )it Whiel, Brevialy (b Higkapgtivity by binding
covale%@lgao R CEERAic [HouB$h of Aid @hry @4 GnRibfilon & PMR activity by wortmannin
~ 2007/ 023186 " PCT/ EP2006/ 065688 However, in as much”as
eliminaipe dlec pbrpmgnidesllgtar mespouliesivitheyetedecliutamnigeton €7heden gud, 1994, Proc.

1,SO Pl It remains uncl ear whi.ch parti .
Natl. ’éﬁ_af{(%:é’gg(‘%{ r‘?\l o ?’é‘%ég?)o }Eﬁgergpeéﬁc’[f, m‘%ll youmannif, show {ha{: H?ﬁl{ activity in
cells PRENGAROFOICctRPD Qﬁieﬁ%d} partiblhd P Scud@philkst monsiyvdsdumld other types of

menbers of a famly of enzynes provide ) )
leukocytes, is involved in many of the non-memory immune response associated with acute and

ftut e and

chronic inflammation.

Based on studies using Wortmannin, there is evidence that PI3-kinase function is also required
for some aspects of leukocyte signalling through G-protein coupled receptors (Thelen et al.,
1994, above). Moreover, it has been shown that Wortmannin and LY294002 block neutrophil
migration and superoxide release.

Some results have indicated that PI3K inhibitors, for example, LY294002, can increase the in
vivo antitumor activity of certain cytotoxic agents (e.g. paclitaxel) (Grant, 2003, Current Drugs,

6(10), 946-948).
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val uabl e tools for deciphering functions of each
enzyne as dependi ng on the dfsease application, 5
W(vanoy,iomsd he degree of selectivity for P13K i SBEDEP®06/065688
Howe¢&" npﬁ Pr%sl%gét corﬂll!)oﬁgé .db_sno‘?)ﬂ?gt ﬁﬁg aﬂ{o %ot'm: %ﬂ%ﬁsy isoforms of
in cel enopoel tic origin suc | eukocyt es.
PI3K, a1$sre1$181nts heicteat evioéh tpheicGlar SRIBKr 'm)fo)ﬁ‘mt hle 1splf0rﬂrﬁ are 1nvolved in these

catal ytic. subunit of PI3Ks K6 n ve . been
phenofan Ry CiEvEIBCE (el Srigrual SDeahers ) S Gy O sasmes provide
valualite kdd@ R d@dl}%éi’ﬂl% fukdfofd of @a%ﬁ%hg}%%-)ls d@}ﬁﬁdl‘h@ %hrthe disease application,
speci fic i mmunol ogi cal phenotype has been wel
varyinghh¢ degres q)&S@lstC‘(lWébthé’iﬁﬁ isoégRisenn ¢ of mmes,zoos Tr ends
i.n Bi ochem ence 194- 204
1108 SRR RET PSRN i Sk By bioch s 0 TESS vt
To asdtk&fik €o@RE %ﬁ%fsoﬁ)r&q{ﬂtﬁ%gpﬁ%a‘tﬂ T gﬂﬁg{gﬁ %ﬁ B35S, PIIS-null mice have
vVery speci 0ss of func ion o B-¢e
been mndritiyedevsloped {ow eredep0a?, Mokphlex anmevzelambgwag;r i20G4), 8580-8591)

and thglfsEge E{F&Pﬁé@gl}éhﬂrﬁmé@ﬁg Rcboet TRsGB P L0 @B oeck et .
2005, 108is YRR JNBGKI VS8 R0 Qe DIAOOTASOL QS PAB ik he PI3K
mast S lea tive

emce

null aﬁm:au@men’eﬁbat;ﬁm ihat Wi dafieicptplin fPE3AS irevults daleséronspacifc loss of the
gration and to inpaired allergen-IgE-induced
ﬁmctl@itegf theuicell antiggndasnegiisiieerptoretoazdex, Whkkctignalliingowraseh the cytokine

receptB#&Q@oq%Q;{e%H?ﬁﬁa%ferc‘le‘&?Jogzﬁ%?{.ogéOazgBg&\%' actic allergic

rget for
therapeutlc intervention in aIIergy and
t-cell-rel ated pathol ogies ( et al

It has hs%%léo shegn thapre-ingetiyptiorpel thg l%rspgormfePléKemg%ﬁt §&lls leads to
defect?veus@én;i1 U&1 ¥a‘3¥8ﬂ q]?ﬁd?a%cl int\néz) OqH(I:IQtIQI? rahhefs%&%n% Ithﬁlon and to impaired
vari ety

I sease
allergé&ylz‘gtEmd(l&dgdegmﬂuhltfbhearfélCd:}Qﬁlﬁﬁé séleasakhfmpumioﬁit & Bl 06Ehrbtects mice
as cardiopul nonary, intestinal and urinary systens

agams(c Wﬁk@ptl@j aldergic rg$ponsezsogzggeglngdjl 10Qjas 1 @zirgmﬁqb thegpeutic intervention
Th
in alefi g ey e Pl i BAE QL 2l N BRI

devel op i nhibitors, |nclud|ng sel ective |nh|b|tors, of
PIK i sozynmes, in order that the functions of each
Mast jcelify ivee carergsd Bt BRiquhamavmer ¢etle ghat mume@@tmcmﬁte Py 3Kvariety of

a5 RSB ORI GNESPES, A ROLIGAS M 6 o vt

cardiog@tonatyl, v aste{tWal 2@16)@14/ QA491 sgmem¥\O (20&aLidesd 26y c&md 2004, J. of
Qui nazol i nones derivatives (WO 03 /035075). Sunmary of
Neuropygur{@nt #on-72)- WD 2007/ 023186 PCT/ EP2006/ 065688
According to one aspect of the invention, are provided
substances which are suitable for the treatnent
The haghdietavapeeeviethe i RIBK ofatldivgo imdsorse mediady egrehd diseases stresses the need to
ho hoi nosi t|de such as

devel §RTS e%kl 0% ?l?ig)rf l ﬁi%d?(&yﬁ]@&tlg oK gﬁp?glrﬂ?ehﬁmctions of

awhi§§9§@QHQ%e%g%xwﬁﬁgaghggi are provi ded substances which
aré suitable for the

Recently, PI3K inhibitors have been developed: thiazole derivatives (WO 2005/021519; and WO
04/078754), thiazolidine derivatives (WO 2004/007491 and WO 2004/056820) and
Quinazolinones derivatives (WO 03 /035075).

Summary of the invention
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treatment and/or prevention of auto-immune and/or
i nfl ammatory di sorders. Accofdi ng to anot her aspect of
wo bm7iozsaent i on, are provi ded substances whi ch BEBEP2006/065688
Accorﬁ Igtt@bétfé ing ttcﬁethe it &atiok nﬁreZd?Wlﬁé RERYGRL %ﬁﬂfare suitable for the
di ovascul ar di seases. ccor Ing to anot her
treatrrmstpatd‘/om;ﬁrevdlmonmfefrmqrde ranted po phbgphdimsitet-dAdesenhPIBKs, such as
re suj le for reat ment and/or prevention of
Iqﬁi%@E?S%%@gﬁﬁng?Q%ﬁﬁgsﬁé ers. According to another
aspect of the invention, are provided substances which
are suitable for the 15 treatnent and/or prevention
Accordﬁlgdgm@thgr asped ot dlilen'gwcmicmn @mem;rpviég(b eld:[sta@f:est\hbich are suitable for the
i ded subs are, suitable
weatmp s P B, BB BRLOERARBHOEY 4RaREY e
sel ected from bacterial and V|raI i nfections, allergy,
ast hma, gancreatltls mul ti-organ failure, kidney
Accordmgég@@gt erpqsgp@métt QY PR Epa prprovided ayb sta;_ages which ‘are suitable for the
treatm%ﬁ?’«ﬁ%l%r%%v%hﬁ@t{]?g &P&B%s%&% Jllls%ages er yt hr ocyt €
eficiency, graft rejection ung injuries,
respiratory diseases and i schem c conditions.

Accordln%Vto anot her aspect of the i nvention,
Accorglfng\}p daet @qq%sﬁp%téqf tléeowﬁgq}ms akgHITE i gq; @kg@p@es \‘Y]élch are suitable for the

treatn% E’ﬁ ﬁﬁ%@??iﬁ#uy(’de aie?édvetd“% g&gl vity or function

|nases in 25 disease
states in manmal s, especially in humans. Accordlng to

Accoraglgég g}r;lglt% gs%%%%ﬁé%%ﬁ&v%@é%ng#gg’waécf ?lgﬁgl\llllfb%reg]{llﬁ]é are sultable for the
treatmch€AHdMR PrevRhti@DEf Qhcdiseases medi ated sel ected from
aut o-i mmune, inflammatory di sorders, cardiovascul ar

di seases, neurodegenerative dlsorders bacterial and

Accorﬁﬁl'g%? ag?tgsrr]as%g(%t ognlie insf%ngho&lyua psrgydgé@ Sub%ﬁlg{;%sl \g]{ucfl ar¢ suitable for the

treatn@BIIARDA profentoAnsTed disbfRNSEbAd SEond BactSine At MBtal linfedtions, allergy,
erythrocyte def|C|ency, graft rejection, |ung

asthmp,njpapereaiitisy eglyltraltg@ny [aijusp akienndispasshemiaielet aggregation, cancer,

transpﬁlﬁl\[}tgﬁg%11 %)%Ism é@g[ﬁg r?tg]é(%p @e(f{ ﬂe%éy,?%r?ﬁ?ﬁe&%orné2@1&161{ur1es, respiratory

dwam&ﬂﬂﬁﬂ&ﬂwpﬁeV@nmmnﬂ of disorders selected from
aut o-i mmune, inflammatory di sorders, cardiovascul ar
35 di seases, neurodegenerative disorders, bacteri al

ti
Accor ot RUELURO 0, U B BB HBRCEEALAE w1 ar bl
to moﬂuldweyspécmhﬁsldﬁbit phcaseively adognempatdfgrhospemomsitide-3-kinases, PI3Ks in
spl ant ati.on, ility, erythrocyte
discast 1K3 1 ARy}, APRCCPY AR BRBROS. | Yng § nj ur i o5
respiratory di seases and |schen1c condltlons. 51n a

first aspect, the invention provides pyrazine
Accordegi tpsaniothss agfecFof thel mv¢ntion, aRPpOvIdeRk a ngw ategory of pharmaceutical

formulations for the treatment of and/or diseases mediated selected from auto-immune,
inflammatory disorders, cardiovascular diseases, neurodegenerative disorders, bacterial and viral
infections, allergy, asthma, pancreatitis, multi-organ failure, kidney diseases, platelet
aggregation, cancer, transplantation, sperm motility, erythrocyte deficiency, graft rejection, lung
injuries, respiratory diseases and ischemic conditions.

According to another aspect of the invention, are provided a method for the treatment and/or
prevention of disorders selected from auto-immune, inflammatory disorders, cardiovascular

diseases, neurodegenerative disorders, bacterial and viral infections, allergy, asthma, pancreatitis,
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BSA NX NH (Rl) prOOa ENNSCR HII O (lI) wherein
n, AA B, Db EE R R, R2, R38and R4 are defined in the
waledodiotass descri ption below. 10 In a second aspenEP20061665688

multi-bPUR il L8 k@&&‘&#@%ﬁﬁ%ﬁ{é&@ ?%Qggaﬁﬁﬁf %Jne&, h%ﬁ%ﬂoﬁ, dpedm motility,

use as a I rd aspect
erythroewe nddfmienpy o \grafesregectis, dlinga igjomipgunespastooyr dlismgs¢so and  ischemic
JFormula (1) for the preparation of a pharmaceutica
conditiisnosi tion for the treatment of a disorder selected
fromauto- 15 i nmmune, inflamuatory disorders,
cardi ovascul ar di seases, neurodegenerative disorders,
In a fitshespeet, He imvaition pedvidasfretazinerisrivaiives ofFornada Riva,
pancreatitis, nulti-organ failure, kidney diseases,
pl atel et aggregati on, canRerO.t spl antati on, sperm
notility, erythrocyte deficienc @Bt rejection,
lung injuries, respiratory dis and i schem c
conditions and ot her di seases and|di sorders associ at ed
W th the phosphoi nositi dea3- kNpaskH, Pl 3Ks, conpri sing
P13K a, y or 6. 20 I4n t hNAspect, the invention
provi des a pharnac@ﬁhlqg\ ki ti¥n gonprising at
| east one a conpound acdordidg tp—gelRula (1) and a
phar maceutical |y acceptable carriterll diluent or
exci pient thereof. In a fifth aspec?, the i nvention
provi des a nethod for treating(lh patient suffering
froma disorder 25 selected from auto-inmmune,
i nfl anmat ory di sorders, cardiovascul ar di seases,
whereiEMrAQdE IR B RAR' VR, Rdiag@ RAefeSdcfiBad tretht dbtaddldastifigtion below.
i nfections, allergy, asthma, pancreatitis, multi-organ
failure, kidney diseases, platelet aggregation,
f ans ti o ‘ ¢
Ina sggﬁﬁgﬁfsg%% ?1@518%21?110?} rﬂerjgvgg%slsg %B%%& %%%ﬁdrnllgicy EBERGY (B for use as a
medicamsiyi r at ory di seases and i schem ¢ conditions and ot her
di seases and 9 WD 2007/023186 PCT/ EP2006/ 065688
di sorders associated with the
In a tRRPSHRA! BRSIn ARl iNESESse BF 3K8mpdiil SRLAREL to Formula (1) for the
conprises admnistering a conpound according to
prepa@pemual a phiymactutical sdmpdsitaspecthe trérgmiemvain diserdpr salctielsirom auto-

1mmu%tr1$f‘33?1§m%t{0p§ Xl?ﬁt)]l‘ g%;éqgﬁy%cﬁggﬁgga&gﬁ,ﬁl%ﬁ%hg%q%{a%&e d15sorders, bacterial
and vRAIOMF@A8nS ABRYNEkhAE CneicAGtid, AniiBLoFEAra oo, kidde) ddbases, platelet
ei ght h aspect, the invention provides conpounds

agaregtions eineey. transplniAoR, (KT oLy DEY It disenr)staraf rejgction, lung
injuriets,hr%slgipa\fgljgftdié)egées and ischemic conditions and other diseases and disorders associated
with the phosphoinositide-3-kinases, PI3Ks, comprising PI3K ¢, y or d.

In a fourth aspect, the invention provides a pharmaceutical composition comprising at least one a
compound according to Formula (I) and a pharmaceutically acceptable carrier, diluent or

excipient thereof.

In a fifth aspect, the invention provides a method for treating a patient suffering from a disorder
selected from auto-immune, inflammatory disorders, cardiovascular diseases, neurodegenerative
disorders, bacterial and viral infections, allergy, asthma, pancreatitis, multi-organ failure, kidney
diseases, platelet aggregation, cancer, transplantation, sperm motility, erythrocyte deficiency,

graft rejection, lung injuries, respiratory diseases and ischemic conditions and other diseases and



10

15

20

25

30

35

The foll ow ng paragraphs provide definitions of the
various chem cal noieties that make up the conpounds
waemonziigg to the invention and are intended tRCEPPI0Y6/065688
d1sord%'ﬁ' L oaYedt REi@UIRs gd'f'fo X%ﬂb‘?nos Rf%cj fdnﬁ?ets' gﬁ%ﬁgd T8k 2Bhod comprises
unl ess an otherw s ressly set out I nition
adminptenngesongdond aderding 5o Beduta (l).on. " Cl- C6 - al kyl "
refers to nonoval ent al kyl groups having 1 to 6 carbon
atons. This termis exenplified by groups such as
In a dMRhM% ecteMéYﬂnveIﬁIoW Yides IRQRERPH synfhddidt ¥ a do%%ﬁﬁd’ |accord1ng to
tent - uty n- hexyl and the I|ike. By anal ogy, C12
Formulg IRy " refers to nonoval ent al kyl groups havi ng 1 to
12 carbon atons, including "Cl-C6 -al kyl" groups and
heptyl, octyl, nonyl, decanoyl, undecanoyl 20 and
In a s&lOAAGA ylthcgrnwmonqﬁdvm@c&a&unaé kacordifi@losF dmut (11).
monova ent aIkyI groups having 1 to 10 carbon atons,
"Cl-Cg -alkyl" refers to nonoval ent al kyl groups

S e L U

"Het eroal kyl" refers to Cl-Cl12 -aIkyI preferably
Cl1-C6 -aIkyI mhereln at |east one carbon has been

Detailgd desgHBAOTHO cBYIEt om sel ected fromO, N or S,

e RTINS i SN L A i
compcumdb ancatimgstohthei ingent@nsimighre infanged @o gpplypllttﬁﬁyin)y (Dllrough out the

spec1f{<‘:ﬁ‘g<int glgg F?ﬁaglglg Furlll eesg é{‘}:']‘? ﬂvvﬁlsep%:gﬁgﬁgp écﬁy(%/ut gA{tig)él proyiles a broader

ddhnu&ﬂ C6-al kyl aryl"™ refers to aryl groups having a

Cl- C6- al kyl substituent, including nmethyl phenyl, ' '
“C1-Cet-dllyyl” pheny Ito armdovalent] alkel. gR0ps Apying G140H- edrkgrd atoms. This term is

0 r,oups. havj
exern i8R e iy S P bro g o ygbutgherr-bust n
hexyl bh@tHel 1K@ By HRAIBERAITYIC, , rBE8T feftr@ t@n{meaﬁmlanlsyl groups having 1 to 12
het eroaromatic, or a bicyclic or a tricyclic

carborf gloaw, ichigling e@e%a@llmlatgr@u@r gulpheppdr p¢tiliingnyle degappk undecanoyl

i b
and d&{e}gg‘ﬁ)ﬁ Lg?&[&)@pyr g)lgé }11 q%#eltjsdgoy%%hb\ge{]&lt a¥kyfl L%rmfps having 1 to 10
carbort hmoﬁﬂw G -Cpiatlaz’oteftrs tomokzylhnt dlisyd>gadglsayingd to 8 carbon atoms and
i sot hi azol pyrazolyllt 15,2 3-triazolyl,
0

“Ci- 01 a@a‘/h rﬁfqr%\t@dpwova@néalgylc%w%m crbonatagsa 10
« 0 CT 8czo ,
Hetel\égk%g %{%?‘i%@ ’ éﬁ%gﬁ%@ggﬁgzg %11)(#'1 §vhefet11} Ia% lzela%ty(ine carbon has
been r&plﬁceﬁl tyra hﬁtemyﬂom Pbexdf ooy 10, N & $-1n<dudh;lgi 2eah&borgodthyly| |
benzof ur flteggzothlen enzotri

13 ’ | .
Aryl gﬂé O A1 Hin Sﬂ ca chg@ I8y p? %rggg % H)d]oé} S,arrbon atoms having
smglR,EHﬁg . gazp%wn ol M AEge [c%naelﬁé@ylhgsiyé g, %ﬂ&ﬁml AA0i¥ude phenyl,
benzoxazol'yl,” qui noli zi nyl, quinazol7nyl,
H%ﬁmpﬂhéwa@ﬁﬁyylquhﬁbkel|nyI ci nnol i nyl | napthyrldlnyl

“C-C p—¥1]|;k:y gl[)i” %S}%]’ b]LOD é/rog%so ﬁ%\{ldo[ 3| & 0% efﬁgy %H%st’ltuent including methyl

phenyI %tHyiﬂp@émyﬂ ancﬁthé h}e - tet rahydr oqui nol yl,

. 56,7, 8- tetrahydr0|squ|nonI purinyl, pteridinyl,

Aryl cGrbeaaliyy refeenihdnytoakyl 15EquDs olavig yn. ar'ytlsubﬁltawy jincluding 3-
het eroaryl groups having a

Phﬂbﬁﬁéﬁﬁ@g,%éy %%F@ﬁg%gnt i ncl udi ng

“Heteroaryl” refers to a monocyclic heteroaromatlc or a bicyclic or a tricyclic fused-ring

heteroaromatic group. Particular examples of heteroaromatic groups include optionally
substituted pyridyl, pyrrolyl, pyrimidinyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadia-
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methyl furyl and the |ike. 10 "Heteroaryl Cl1-C6-alkyl"
refers to Cl-C6-al kyl groupslithavi ng a heteroaryl
waeamsghrtisent , including furyl nethyl and the PCREP2006/065688

" C2-Ch-.ak | " 1 gfers | kKenyl Qo ef-era i
zolyl,h%,@xﬁhﬁgf}% tléj,@ oﬁﬁ&gﬁo@ylﬂ,iﬁ@ %ﬂtzug); UR§,3RF1§£1§§1I, ggésﬁtzo%ryl, [2,3

1
aving from 6 carbon’ atdnms and having a
dihydoibedzsfiutyds isfbeakkl@ryt! hmgathiongk, i benzoRiaebbi,absabeatdteingyl, indolyl,

oindB GRS Gl el SR Myt benzoracolst

quino RSMY1, _c{&ﬁa‘%ﬁﬁn}!@lp AR, IuRHRE1IMAY | dehoRin(R - EnRlrleemM] pyrido[3,4-
substituent, ncludi ng Vi nél phenyl and the |ike.

blpyridyls piyridal3G6blaykdyly pyridelfterlpyndy, qaindsl.abkenydlygricmsslyl, 5.6,7.8-

o 5 T S8 PR S S PR . s o

benzof@hekyparyl groups having a C2-C6-al kenyl substituent,

. O including vinyl pyridinyl and the like, "Heteroaryl )
C1-Cealkgb hefpreany| refpris e hgtepearyderomsahavigyr Colouadeyl vabstiteeng including

!—lﬁ} or Qargd |; bstituent, including pyridinyl vinyl and
methy e a?@et}{éh% C6-al kynyl " refers to al kynyl groups

“Hetefoasfl & aby-yikidvefegs for@©OnCRalkol Groapd hoingih Ge®rcand shbstitignt, including
at least 1-2 sites of al kynyl unsaturation, preferred

furyl rgethyland the Bks i ncl ude ethynyl 25 (-CCH), propar gyl

fersD RS bl pre £ aahdylo St havi

Cocla @G AN L e TR R AOREY 5 B BH v

at leastt bner Raviemgofaalkeiyh gimsatuiatign( @referabley aelkeyé xgroypoinclude ethenyl (-

Cr-CB). e T b s G o s eyl ohexyl
“Cz-CEéSQ@f?ilwl”@é‘f@rsttB %nlair}bqegroﬁﬂéqlaefn%cay@-@@ﬁh&hﬁ Jusfilisnt! cRding vinyl

-cycl oal kyl group according to the definition
phenybhiywltbe likee 30 which up to 3 carbon atons are repl aced

“ary1 B S RERT: BSOS, L1 OLLe, 91008, GONSLSIA MR, including

phenyl'ﬁh?tﬁiaytﬁé gré kyl include pyrrolidine, piperidine,
. pi perazine, norpholine, tetrahydrofurane and the |ike. '
cz-Cg@E@md- BetRiparydy dplea iy |hotaredrgl grqups dBvalg @y Eb-batallsenyl substituent,

. Mt -al kyl substituent, including
1ncl“d%{§°ﬂ§?15§€‘§i@%%ﬁ4§i“§§u the like. 11 WD 2007/ 023186

“Hetefatyl EPR0Qa1ke6B 88 fcrOe | OaCkylketHl- Soupd kyling reftnaodrgl substituent,
. Cl- C6-al kyl groups having a C3-Cg-cycl oal kyl

includggyasidinyd yny alP‘h@led‘&Png 3-cycl opentyl propyl and the

-l G Spalion KEARRh K -
CrCrall Iy e Ry 5L RkFArh e R P p bitbon aoms and having
at leatb$d tsuent of ialinytli mepaturatetnhy preiqrexdazilyaybnghotpre include ethynyl

(-C=CEh. BoraErr CHr Ge8 RIS het er ocycl oal kyl -
“C3-(?%%L§/§foﬁfk§?%feré fed %ﬁ%d%ﬁ%kpéﬁc g‘i’blﬁ?& (¥ PRAE LRbon atoms having a
single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl). Cs;-Cs-cycloalkyl
include cyclopentyl, cyclohexyl, norbornyl and the like.

“Heterocycloalkyl” refers to a C;-Cs-cycloalkyl group according to the definition above, in
which up to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting of O,
S, NR, R being defined as hydrogen or methyl. Heterocycloalkyl include pyrrolidine, piperidine,
piperazine, morpholine, tetrahydrofurane and the like.

“C;-Ce-alkyl cycloalkyl” refers to Cs-Cg-cycloalkyl groups having a C;-Ce-alkyl substituent,
including methyl cyclopentyl and the like.
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"Car boxy" refers to the group -C(O OH. "Carboxy
Cl-C6-al kyl" refers to Cl-Ce6tlal kyl groups having a
\N@ﬂMﬂ@xyssubstituent i ncl udi ng 2- car boxyet hyPCHRB20061655688
“Cyclbd I CLe,-afRSY! rerb€f 6 S,-EQalkhE LPY Q B, whed@ioRliy) substituent
ycénEfUdéséﬁﬁs Cl- iz (? ?9,9p§eg' @%1§£ Cl3 y%P &%'mlSIHml’
mcludhfgr gicyclopbraylgrropylyaind the' 1@& C8- cycl oal kyI
" het er.oar

“Ci- C@aﬁ%ﬁr oc%{rfg{:)?c oa&]égl Cgef%rﬁcf[(bcf}q@rpcyélg 1 |gmps gfwing ¥1l C;-Ce-alkyl

substifugl &ic Paldeylipibbrabhic ahddl like, Acyl Cl-C6-al kyl™ to
Cl- C6-al kyl groups having an acyl substituent,

“Hetefrqwntlg@lkﬂlg (éc@a-ylkyl”zrefarsettyl E1-6ytalland gtdugs | hkang 16 heterocycloalkyl

."Acyl r r ef s having an acyl
substiiitinfighe FHEr TbRiP L B BReny! ana the 1 ke,
“Carberybeyto th@Eﬁﬁl? Jceosdxﬁ group -OC(O R where R includes

H, C2- C6- al kenyl " "C2- C6-al k

“CarbmggC@éléca}u@ﬂ” aepfklwto Clu@@@lby]ogrygp%gqu{é% a carb@pcwsugstltuent including 2-

¥hie, “aryl Cl-C6- alkyl" or "heteroaryl
Carbo’%’%ﬁ%g%)ﬂ hke "aryl C2-C6-al kenyl", "heteroaryl

“Acylmefaﬁy aj kl%ngﬂoup CE(D,)R WRerd R Gﬁcladldsylﬂyf C; Cihsikelroareftrably “Ci-Ce-

", "cycl oal kyl Cl1-
alkyl”y he%trzélr”ocyateéafitrxw ! r@scycalwélwl” “h&mm%a@yl” “ayky Pr-Co-alkyl”,

I3 S S h 2
e e B e e o
“Acylt ﬁe%iaﬂdﬁfl” "t (Rﬁ@y—'alkybfgmwpstlmvlﬁgs agraayp sutiiastemeliding acetyl, 2-

ligtg F{ 1 C6- al kyI or "aryl" or "hetero-aryl" or

acety aéﬂ%)} ¢ C6-al kyl " or "heteroaryl Cl-C6-al kyl".

“Acyl i@ GEfeBdtAhKOXYoPE QPR e MCINHSutsBfuchX 3ith@ng 20REBMeNy] and th
~ rﬁloxy,e phenﬂgxg Og%d th eg [ kec? "1}-\Iskou>?y C1- 061-1%1I kyl ' nyhand e

like. refers to al koxy groups having a Cl-C6-al kyl

« sub,stitun inclu t hoxy. | and the ”»
AcyFH RIS b bR RYTBIR TR el B 2 s e g caratkenyr
“Co-CYaRE By IR l“uglcgctgfalotﬂ,kyl Cl“@&r& bb'alkyp’f “a2y1y | *‘h@treroa%Q” “aryl C;-Cs-
heteroaryl” or ryl Cl-C6-al kyl " "het er oary .
alkyl”cr- @@t%@wh C1 -6%- aikb{ét, e%’él%ﬂé‘alkeﬂmlk %9@@9&@6@1 - alkenyl aryl Cp-

Ce- alkgﬂn (5=l réf & %m&{?)(l‘;l“&d@i 'u F%‘éﬁéﬂ’{‘a‘ﬂef@oa}aloalkyl C)-Cs-

okycar o uen In
alkyl”2 (benzyl oxycar bonyl )ethyl and the |ike.
"Am nocarbaonyl” refers tg the group.-C(O NRR wher
“Acylexy i s-atkyly ﬁ%ﬁeﬁﬁd&cﬂﬁdé‘}g@’ﬁ%?ﬂﬂs haVH]jgd?.Ib@@Ho&y subst1tuent including

g&c&@d Vs @and lij@r heteroaryl or aryl
pmplo @tjlht %s or et er oaryl Cl1-C6-al kyl" 35

“Alkoxm’éfelﬁd’s lmgth- tgnyD-K eheenR delude? “C\Poé%ﬂlfﬂ‘/ 0236 or “hetero-aryl” or

“aryl E%ﬁ%)gog/rg Fstg&%gdﬁnﬁ I?Hg %el (i%%psrﬁ(f:lude for example,

metho%&'téﬁltldxtyuﬁl‘klt oxy hit¢1Hedikey

di met am nocar bonyl )ethyl, N-ethyl acetam de,
“AlkoKy [\Q]Ej:ealkyl” sfesatel dkoan zrobps haVing a C;-Ce-alkyl substituent, including

methoxy, methoxyethyl and the like.

“Alkoxycarbonyl” refers to the group —C(O)OR where R includes H, “C;-Ce-alkyl” or “aryl” or
“heteroaryl” or “aryl C;-Cs-alkyl” or “heteroaryl C;-Cs-alkyl” or “heteroalkyl”.

“Alkoxycarbonyl C,-Cs-alkyl” refers to C;-Cs-alkyl groups having an alkoxycarbonyl
substituent, including 2-(benzyloxycarbonyl)ethyl and the like.

“Aminocarbonyl” refers to the group —C(O)NRR’ where each R, R’ includes independently
hydrogen or C;-Cs-alkyl or aryl or heteroaryl or “aryl C;-Cs-alkyl” or “heteroaryl C;-Cq-alkyl”,

including N-phenyl formamide.
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like. "Acylam no" refers to the group -NRC(O R where
each R, R is independently hzydr ogen, "C1-
w@ssoalkke , " C2- C6- alkenyl " C2- C6- al kynyl ", PCT/EP2006/065688
13 ’l e
Amlno%rbgﬁ%lglng akky refers Q)eé CQ F%g{ éi%hésy lllah el%gef?l% %I{ru;]]ocarbonyl substituent,
includ@x Q}leaidﬂy}llammbearyd)nym&@& Hidtleniydcétaniidee (N NoBIgfltyl-acetamide and the
lik C2- C6- al kenyl ", ™"aryl C2-C6-al kynyl", "heteroaryl
¢ C2-Cs-al kynyl ", "cycloal kyl C1-C6-al kyl "

“Acylatﬁi:ﬁfoe rr@l%béctbQEé lgﬁblu C—N’@O?Rk%ere cabe Rl le@ﬁ}ldependently hydrogen, “C;-
kyl" refers to C -al kyl groups havi ng

Ce- alkal;’ ‘ﬁn(ﬁmalk@bféf i tCeQt- alkymﬂ” “Ek-@dw[y(gloalkyl” “heterocycloalkyl” “aryl”,

“heter%%rgrf gla?%- %Ega%eth and t&gdélg 1” “Ur ICd& s-3lke ylis “heteroaryl

C»- célan&ﬁpendﬁﬂﬂl &z-tryidmryﬁgem “het@rlmﬁﬁ’ -@J- &)(Jalk nyl”, “cycloalkyl c1 Ce-alkyl”,
. C2- C6- al kenyl 'C2- 06 al ynyI " (%8 cyc oal kyl "
heterogystasdiod fotlomtlkyll” | "aryl ", "heter oar yI ‘aryl

“Acyl%ln% _Cg%(l%le/%ﬂﬂl,‘?r feﬁ?rﬁ r Qf"r éyef% g?%l% )ﬁ a%r %é{la]imno substituent,

includ%ﬁﬁarablbﬂﬂyﬂmno)ethﬂta@ﬁ@l@df Mke C2 C6- al ky nyI
o ycl oal kyl Cl1- 15 C6-al ¥{ ,, "heterocycl 0al
Ureidop 5 malok P ‘groupaN R EP N R rqre@acht t Rerls meﬁertq?aﬂy hydrogen,

“Ci- Co pgkﬁrpg eRcalor 'Qlke'ilgl”vm kehct Iaﬂ%yeglp’h ot r <X I;gﬁ Fgl& r1|1eterocycloalky1”

onal I'y Torma 3-8-memb
“aryl”, UhetedwrylL- Cﬁﬂyhl([‘(ly% -alkgl” eDB ‘ﬂleteﬁilf:ﬂ'ﬁGCa-IG@dlk}g? olipsl Cz Cg-alkenyl”,

hav n_ur e d cI di n
“hetergy h P eeEBY Bt Ry At B MY lee PesSrpa e gy By Seygoalivt Cr
—alkhyhe « 1&\&%@1 er & ; affd RPS neanRt iy
Cs alk%r r%ggﬂlflb C i ?1% ﬂ@?lk dexﬁﬁé?e_ Og}% R to}%lé‘tﬁ%p\@ ni¥ogen atom
to whit e@@rgaﬂ@hw t:an bp}g;r@ﬂy (fg{m @)éJf&ﬂylbmbered heterocycloalkyl ring.

“Ure1cl.0c§t %8 g%r ] ﬁoe?eg? y(f C1 gig aﬁi%%o.ﬂgg% m%ﬁn 1%9 Wlsutuentaw udmg 2-(N’-

methyﬁ&m@@)eﬁ{ylfgﬁw{he hke 'het eroaryl C2-Cé6- al kenyl “aryl
C2- C6-al kynyl ", "heteroaryl C2-C6-al kynyl

“Carbapyiel gefiersyto be-gram aNREH(O)ORR &h@r%@%ﬁél RaRky$ independently hydrogen,

PR o AL DO GEE RIS CaShEh PRl Y escintor

“aryl”al ‘rhyﬂeroa@jfl” 6‘(C)/—|C6 atiyl zhgl:”e bD aﬂlyieroa@yl 'CGI:6%1<}&’|’,detryBr(SQI-C6-alkenyl”,
het eroaryl " "cycl oal

or | =, or
“heteropryt ErSovbial ky P Garlr-wsid S e ety T eyeloaliyl Cir-
Ce- a"‘@{he“ﬂét%e%‘?%l%@;% 0,k ch they are attached, can

ti onal 8-menber ed heterocycloalkyl ring.
“AmirioXniefas mtl(%gla)hKWN'RR ‘efvbers daoh Bl-RCsisahégfendenolyplsydrogen or “C;-Ce-

., bst i t uent ding 2-(1- .,
alky P oF SV A1 BRI Bt ¢ o kBT 369 Aot el dieteroanyt”, or

cyclotaﬁq/@ Qﬁg'h'é’te\‘@dy}ﬂoﬁlll@f”g afd QUHHD R- MRR Rogetﬁ@ﬁ@v@th%g tﬂut%gen atom to
is indépendéently "Cl-C6-al kyl™ 6r "Cl-C6-al kyl

whlchahﬁw are gitachgl.- o@eoanmwllyrfem R Ga%- me“mbetﬁd het@y@%@hial&wl fmg
and where R an

“amif ¢ CERBOR 1T I ChiCora B b B e Moo PRERE, nctuding 2-01-
pyrrolc@ﬁylm}ﬂ@ﬂ@tﬁemﬁeor m a 3- 8- nmenbered het erocycl oal kyl

“Ammrolnrillgn'l” refers to a positively charged group -N'RR’R”, where each R, R’ R’ is
independently “C;-Cq-alkyl” or “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, or “cycloalkyl”,
or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to which they are
attached, can optionally form a 3-8-membered heterocycloalkyl ring.

“Ammonium C;-Cg-alkyl” refers to C;-Cg-alkyl groups having an ammonium substituent,

including 1-ethylpyrrolidinium and the like.
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" Ammoni um Cl1- C6-al kyl " refers to Cl-C6-al kyl groups
havi ng an amoni um substituert, 35 incl uding
wd2@vigdigeyrrol i di nium and the like. 13 WO 2000¢DRBABEG065688
“HaloB G 1ERROQGA85 &Rfhrc MR ARSAY idiftgsy to 11 uoro, “chl oo,
romo and | odd at ons. onyl oxy" refers to a group
“Sulfonng(iz” Rfefsap @i grold +OSOeRevhadinf R aasettctedCror@dd, diCkyle-glkyl”, “C;-Ce-

substi tuted with hal oge
alkyl”_ gu‘@ggmg{ E%}Bgmm@gwnél -$F3 grogg @Lgﬁ' l%wl’an Cr-Ce-alkynyl”,
“Cs- C§ @?’cl@kﬁyc‘l‘&@érbé’}lcloalkymep C%/‘WY%E@%Q@'[" “ary &L ¢-alkyl” or “heteroaryl

het eroaryl" al kyl" or heteroaryl
Ci-Colley- dlakyl| * Cz-Cerrl HXIZ Cohetdreatily | Co-Cotrdltamybar yaryl  Co-Ce-alkynyl”,

“hetereﬁ‘y% gJﬁ-lgMVl”’ “Gyg{;%'.kg&kﬁ %ylf’y nﬁgtp{&gycloeﬁkﬁ & a& -alkyl”.

“sulfonl_s}eixgr @Qﬂlaﬂé}il’k)fbfeﬁlt@@ﬁbg-ﬂkyl groupd] h@myd aX Yulfonyloxy substituent,
- C6- al é refers to Cl-C6-al kyl groups having a
mcludmg% onsthpieylfenybetetidrind thg Wed udi ng

“Sulfo%é/¥ %Ife'%%’ %P%ﬁ gyé,(?gggaz‘%%@ye V\Ihﬁrlg sél@ ed fl‘gﬁl e’s#%lf’ eroalgpfl” “C1-Ce-

erelrn IS Seée

alkyl”) aﬁybé-alkyh’&it@mﬁlafewwuh hﬂ&geﬁi@ e. Q.O aﬂl—B@b CF3 g@u@CQ—U@éﬂkenyl” “C,-
SUb§7t (Iét Ut ed \M t 7’ a“ ens 29 (6 kb (6 ) CF3 (6 kb
Ce-alkypspl’ C&gpkéyﬁjq)alkyl 1€ %Qy& q@i}@@, aryl h@grqfrf,)& 0 &mﬁlug -alkyl” or

“heter&%l?fcﬁe@ g?{%}l&?’grﬂrylh e(tjzaéé/ Lllkerrylhet“ C%t@ﬁ)ra I C2 eMlLelnyl” “aryl C,-Ce-

er oar
alkynyT2-‘G6teadakgdrys Cs-alk et er owlydtlkﬂ?_Cl%g alkké’nylhé’teroti)a:ﬁqaﬂkyl C;-Ce-alkyl”.
“Sulfo%;g&?awpglfer’ééo IR q-glﬁy]}/grgpgsr ]6%‘91?3! g é}qﬁw}}l substituent, including 2-

(methﬁlulféﬁly%{ﬁyl and the 8¢k fonyl Cl-C6-al kyl" refers to
groups having a sul fonyl substituent,

“Sulﬁnriclra@rsntg) agrcm (REOMR"suhdromyR )ie stipttcdrihm e “ika-alkyl”, “Ci-Co-

okt A B TP e Sy 507 eSS SH B abomr, -

Cs- cyéwilﬁﬁlf’t Uﬁ&&o@dl&hlﬁ}@"’ 091@}"13,, “I%t@oaryﬁ’ “ﬁ?t @:Q P,or “heteroaryl Ci-
- C6- al keny C2- C6- al k& cIoaIkI
Ce- alkyri’ “éryéc,@ch?mlkwl’? “hetgrgaryl Cs- Eetajéwaﬁlr iaryl (%@sralkynyl” “heteroaryl

CT{k%é9@§F6L§%hMJ8ﬂchhéterogrykwgéygéék?wgﬁbpa YEQ¥L|

“Sulﬁ@ CﬁCaJalkyhyfefers "th eﬂle(téeﬂkyll grodfs RBARH aalukfinyy Istibstituent, including 2-
oal kyl C1-C6-al kyl " heterocycloalkyl
(nwﬂuﬁﬂﬂéﬁﬂéﬁRVFmdth%ﬁﬁq|nyI Cl-C6-al kyl " refers to

“Sulfaﬁ%cl ui&ei"i‘éng&’ gr_og,%éj UgR Wﬁg e]c | n@tih;&élsfﬂ md d6 Qﬁw”{ ‘i*kglgég-alkyl” substituted

met hyl su et hyl
with HaGegdehang.” areS@r(Es glogr,diihsCé—zﬁkﬁy\l\héiCé -R-alkgdylitl €83HCs-cycloalkyl”,

“heterﬂ%pfc@fyi’ r)él” « err%y@FK‘Xl &SJ t ed‘zheﬁgéml. C1-Cs-alkyl”, “aryl

Cy-Ce- a@?ensiﬁ- ahlidtyl Cse @?Laﬂ%@nﬁy C*‘&g txlc6+au<ﬁ1'§zl” “alkynylheteroaryl Cy-Cs”,
het er ocycl oal’kyl eteroary I

“cycloglkytaCaCicglkyl”o r“heiheqce@loalkyl CeC gkl ki?referreChrsylfanyl groups include

| C2-C6-al k [", " |
lnmhﬁ%?é%?l?Eﬁﬁéhmyla3$h§hyaggteroarylac2€2% i

“Sulfanﬁ}NG |-03lall” Eeker@ho al | kyd-dlkyl %l@hﬁsf RoNEd @%lﬂﬂ!’ﬂyl substituent, including 2-
al kyl " Preferred sul fanyl groups incl ude

(ethylwéfaﬁyll)@mlfaaﬁth lik hyl sul fanyl, and the Iike. "Sulfanyl
“Sulfog% a@n@: l§¥1le Eef eéﬁ)ubo IG% 65'{@“ &é!ﬁreg%{%ﬂpﬁ, RV HRE s independently

hydroget hyl ‘S(Dll C@I&MI)’ te?h)/‘fczaégl;lkgtqfllpl ke *Cy-Cg-alkynyl”, “C5-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl C;-Cs-alkyl” or “heteroaryl C;-Ce-alkyl”, “aryl
Cy-Ce-alkenyl”, “heteroaryl C,-Ce-alkenyl”, “aryl C,-Ce-alkynyl”, “heteroaryl C,-Cs-alkynyl”,
“cycloalkyl C;-Cs-alkyl”, “heterocycloalkyl C;-Ce-alkyl”.
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"Sul fonyl am no" refers to a group -NRSO2-R where each
R, R includes independentlym-hydrogen, " Cl- C6-al kyl "

wO gy e384 kenyl ", " C2- C6- aIkynyI " C3- CB-cyclmaUEyﬂmw&sam
“SulfonXIatﬂﬁﬁ@ C(?%.Qahﬁ’ﬁl’ (ae{sretroog: y I%EJL% %l(fﬁﬁ’%a %#lg)lrrﬂﬂflamino substituent,
1nc1udﬁ%—236@thﬂlhﬂfwﬂylam1ﬂd®ethgl’ aak the hkﬁ C6- al kenyl ", "aryl

"Annno&}!(%XS I'B/i'l l{gqnyscio &ngfuﬁg,?%yﬁqﬁ e%gg lcqi:(%& JF%WR gl%ludes independently
hydrogéﬂ CG ot kyl-alkyd Q.20 Zlk 186 @%%Pﬁ@%gl’”%%%% -Cs-cycloalkyl”,

onylanlno C1- C6-al " refers to C1 al k
“hetergmiq@ékm’av‘r “astibony] myhé:ls%@kylf rithetorangl GCglky”, “aryl

c-CobfibeuengiY CaratkeL G (bl v Gtom

“cyclolk cliogcdutgdwhbﬂaﬁ%gaamm¢yc6-au<§imgen " Cl- C6-al kyl ™
- C6- al C3- C8-cycl oal kyl "
Ammosglfornét(‘er(égc%ylo apfiery to Clkgf-?hkyl SroHpY ba\aag 9,1]1 aminogpipnyl substituent,

1nc1ud% %cy%lolﬁgw?rﬁfnomﬂ%n )8 &% dgé_ @_g: tglnyl . a.r. glr yl

“Subﬁuté@ o lukgubytituted”: h@ﬁl@ﬁ@(&h@’tﬁﬂ/l@cdﬁ@ﬁ@hé’c}/w Ehe, definition of the individual
"cycl oal kyl C1-C6-al kyl", "heterocyc| oal o .
SUbS“@fm@Gthﬁl ghove  seinf o SEWPRorfE Calkemrlal k%kynyleaf er®ylf.o “heteroaryl®,

cyclog'ﬁllgr@6 %e@écyngQ%?Fuglfc‘x gﬂglpglrbaﬂrﬂlﬁlgﬁﬂw 88%ubstituted with from 1 to 5

st’i t uent
substlme(msy@ﬂ&atﬁdxﬁbamhﬁogtdllfpongdsjséhgy(bf andCehalkyl’s, K&>-Adalkenyl®, “Cy-Cq-

"Substituted, uns tifute Unl e §“ w w
alkyn o €Y 13RRE A RO HBIP - Lot ot T ol Peteroaryl™, °C:-Co-
alkyl é%b@gukﬁuer@rcg a&yﬁﬁ@%leo@abamyﬁ‘ GhAHRS, “Aﬂlﬂﬁsmlua{ Kepw®,, “acyloxy”,

Kyn

heteroaryl * "cycl oal ky
acylanhefn“ “@nmmceﬁmkyll“ “dkexycagrbonpls, ¢ & wrnidopt Taoyla) 1‘qarbﬁenate” “heteroaryl®,
d te froml.to,.5 .substituents
iSSP A T L? BB PR BB, ey
hydrox {72nd&eupad, @y land theddAe06- al kynyl cycl oal kyl ™
heterocycloalkyl " Cl- C6- al kyl " Cl- C6- alk

“SubsHetask’ gaieyd to, grogis sg@st{tgtegm@h fr@gnclr (gag @ybstltuen@]_se@m@ f[@r]n the group
cons1s|aiﬁé %F i//&l gﬁéyi(yl“ %6 %gﬂpﬂﬂ“’ “an edlh krg)m y,’ “py85¥ﬁ<yk” “heterocycloalkyl”,

“Ci- Céalklybxmqa?‘ boT‘(yJ C6 alkyrt EIhthroarylé,r yHC;- C'6-(aﬁdybar®bbal,kyl“ “Cy-Ce-alkyl
‘het eroary ulfin sul f onyl "al koxy"

9! y 39

heterocgq}q)zflléﬂy,| ammﬁ’é| ‘@g@p‘@s YQEﬂ’r”bWOHWm ha?‘cdllr@frhw f amino carbonyl”,
aryl“Cy %roetlrgy‘dr @s)fﬁ'ﬁ yrer G‘@l’ﬁ?&lprl’m EhRox ’nd“ﬁlﬁ C?)WI 0 1” carbamate

tituted" ers to groups subsfitute
“sulfanyi”,S“hsauigsni ttmllmhnmethgll eya:tmdh_\fdrom mmcaqytqmnro aﬁd the hke
consi.st

“Pharm@u%al&ng%mablelsa? & %?xes rﬁgqsetloo@ 819 aqo&rmlaxes of the below-

1dent1ﬁ&l]-c Ry bt Bé¥lula ?IB( ﬁ:f-ht %lﬁ‘lﬂl@’dlesﬁgd @foﬁ?ﬁidﬁl aetivity. Examples of such
" Cl- C6-al kyl cycl oa - C6- al kyl

salts ihelude, ol@ycar@mokypstricte@ﬁ@ mgld adch‘m)m@gltﬂ fqmryd 'with inorganic acids (e.g.,

hydroq‘rﬁ%rlc ?,%(;rn)y'ldl:obro%ﬁl afc%yﬁl‘furlc %cra fpgtﬂ%%.onc A 1|d;l<%itric:I aa}:ricy lalrlld the like), and

salts foﬁhéﬂOO&Mh Grpahienitlds suctcay zib@ff&h@("l oxali8 Wtidafaythric acid, succinic acid, malic
hal ogen”, tri hal omet hyl, ano, hydroxy, nercapto
acid, fimaris, acihdnalpie acidegscabicr rb?ﬁé@etap@mtwuaé@éppwné acid, alginic

acid, ?ﬁl&%@l&%@l\?\fapﬂl Sﬁi)%ﬁlalgn%f &lifoni® a§1ﬂ|, %ﬁpﬁhalggmhs%ﬁgﬁlcogmd, and poly-

galacturonic acid. Said compounds can also be administered as pharmaceutically acceptable
quaternary salts known by a person skilled in the art, which specifically include the quarternary
ammonium salt of the formula -NR,R’,R” © Z", wherein R, R’, R” is independently hydrogen,
alkyl, or benzyl, C;-Ce-alkyl, C,-Cg-alkenyl, C,-Cs-alkynyl, C;-Ce-alkyl aryl, C;-Cs-alkyl
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identified conpounds of Fornmula (I) that retain the
desi red bi ol ogi cal activity.15Exanpl es of such salts
WO pioekge but are not restricted to acid addi t PONMEBRDE/@65688
het "agcl&h hBGFRAL A AC G £ &s & cqun¥BLOGURLIAE cAfkle, bromid
ee“%@%?o ro#&?’aciégﬁgu@¥ Fi'c aci%, %ﬂ%Spﬁb??gJaé?%f: e, Dromice,
iodideni®+aikyl, acludnesaranatd endth W gjl fonatedsul fombtes piasphael onicthtboxylate (such as

organi ¢ aci ds suc acetic aci i C aci

benzoiltg,r ts%c?r@tea&catates Xﬁ% t% Ige.lleate, mg?a}’t%oé\%l&lé%f:,&lhﬁ@ﬁ?f,tﬁ&&, ascorbate,
cinnar64tél, miReRiafe, 8%d Giph@8eRLRLS, aci d, benzoic acid, tannic
aC|d[ panmoi c acid, al'ginic acid, polyglutamc acid, ‘
Also erapiprised| asn saksu idromwidcbyaedadgtiom ayd reohmbends dif Fafrfgai@) with organic or
. aci and .pol y- .galacturonic acid., Sajd co nds. can
morgfife, BrssS b P BRiR” HUORRAS Ricii Ry o/ L RaHT B0 Men s those
select@UAE BE A6V SctsisBinkk HO\WIkallymeéta RAESHIMS Kbtas@e o 1{endr dlkaline earth
whi ch specifically include the quarternary ammonium
metalss (- ¢ GCTEREOT FAZRASRINNRS RYithRan prganic pHEas), perndpry oRtertiary alkyl

s : d , : . ben; : :
amin bSO AL e QB o Y BBt pvtaine,
dicthy@dnyihe, Clridlbylamit¢l Ihorpi@idQ0 74A3dkm, POV ERAOOB/ 6688, N,N’-
. _heteroaryl, cycloal kyl, heterocycloalkyl, and Zis a '

bis(phepylRedpioh2-cthiaediamil: chi EemetBampeon fahanojaspnge, dicthanolamine,

thylenQiAhltg! NIk fiRQaLe tw "I?n i the lik
et o O R ol BRI S Bfregine and the like are
conterbplaed demg veitios iheatcepe afttbt atsent givptainat e, mal eat e,

mal ate, fumarate, citrate, tartrate, ascorbate
“ ci nn te,. mandel oate, .and di phenyl acetate). 5 Al.so ..
PharBREIR RIS E CENERT ot [y SQBTIoBR Shet clRp AR ton to the
recipidt®f RWapalé b Yrdvidifg dabkly 6F indireOygam ctRASLEs@ RSein. The term
~_hydroxi de, carbonate or 'bicarbonate of a netal cation
“indireqtiyh akse anhempassesepredrugd which mey desgpvartsdsiodhe agjivefform of the drug
. . t al Lum potassiumor lithiunm, alkaline
via eng{%é%?ﬂus gn%?’%lego'g%g%b&?éﬁl'ci um or magnesium, or with an

organic primary, secondary or tertiary al kyl am ne.
It hasAmibwe beal tfsurdie thav esbnipoandsretfhthe ptone, indénrdhhyleamodelators of the

ri methyl am ne, ethylam ne, 10 diethyl ani ne

t € .
Phosph@tp@pﬁit,api@ﬁﬁ -hgl’asqqfdp i q@@pri@m&ﬂﬁ]ﬁrﬁ, v or 0. When the phosphatoinositides
O\ | - C NN - Di I hyl.)- . -
3-k1naf? gﬁg gggf ; afrén. 1%%1‘0[%?(} %Iﬁﬁ%)r@r?zl,{l&)%?ﬂ%ﬁ gf&%asrenéftn%\’fentlon, PI3K is unable
to exetliitehayinitéuybiody gicad bhy/beptedinacoogicalNfigeshy| nmor phol i ne,
procai ne, piperidine, piperazine and the like are
contenpl ated being within the scope of the instant
The cétﬂiﬁ@lﬁfdk @t the Etla%'n@ ET%HE(')IF el the fdrd ﬁ?efgl,eﬁl' t}{é‘hjeé(t&enf Qﬁdeﬁr%vention of
to any conpound that upon adm nistration to the 15
autoinmregnepdigortiersiandoa pelnemabrypdieaasel, ngdaivasotar yliseases, neurodegenerative
. indirectly, the activity disclosed herejn. The term.. :
diseases, hartepak %{rymraH' 1§%c‘gw&) grgg,egstlapﬁcnaﬂlﬁgea%%éﬂlﬂmg%mfaﬂure, kidney
discas6® MAEEdgtR iR, %ﬁﬁdei/,etrirﬁgﬁhﬁtﬁoﬁ,hﬁ)e%Ulﬁotil\fﬂyﬁ erythrocyte deficiency,
endogenous enzynes or netabolism It has now béen
graft iejgotnen eHang ogenssunds of the present invention are

| ators, of the h hat oi nosi tj.des, 3- ki nases . .
Gener%rlg?:éﬁgbﬂ,a @br‘?ﬁ??rg}%g?%i pée,s.egt gyvegtio ésr? P?]Igprlse.s 1ts tautomers, 1ts
geomdes pEAh &k NGsS b%tiddﬂ{j ac@fe forkisNAS@atitldde), GAAYRBmMES and its racemate

i nhibited by the conmpounds of the present invention, )
formsppgkwic  ahaplaemageytigallyy taceapiabit Aphat thereobi Bredejredalpharmaceutically

accep‘%?féy s?tft% Bpﬁ{emu?agg? g}et esé g?ﬁiﬁon e ﬁ)?rqpcli: B? ﬁgac?i%n toI'I}%ompounds of

sent 1 nvention ore usefu
formutar €Bt withtplantdaqeuasaiyt harpable bases like sodium, potassium or calcium of

hydroxides, ammonium or N-methyl-D-glucamine.
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aut oi nmune di sorders and/or inflammuatory di seases,
cardi ovascul ar di seases, neurtodegenerative 25
wale@easasqs bacterial or viral infections, all ePQyEP2006/065688
The cgtagms aPaR ihg%ﬁS hFBhﬁulaf(‘é' drb sQLBRNOE Fhd H6BulafbIMB¥bly the inhibition
| Seases, platelet aggregation, cancer,
of thd raatraip} anit plidspimtoinpetidesnBtkiihdsty ,(PBIt At asytherefore believed that the
def.i ci ency, raft rejection or lung.injuries. Genera
compein tlalel proscht mpHET: oy AR phaskatey oehl 116 (B disaiment and/or
preve@RIPol $ErddrS . WRIhOAR! fedialed b? 9ARL N b&@lul3PMBRBR: of hid/or PI3K
optically active forns as enanti oners, diastereoners
v and/anPli3iKt 8 . Saidem@it@ent3Qvélocse AsduMtidn -asiotably the inhibition or the down
pharmaceutically acceptable salts thereof. Preferred
regulagpn e disurhosphatginesilédss Salinasesal t s of the Fornula (1)
are base addition salts fornmed by reaction of
compounds of forrmula (1) with pharmaceutically
The canpapilabt@rdag asFémiota dpahicsmtatpotfasse ssra oredeamentum of
hydr oxi des, ammoni um or N-net hyl -D gl ucam ne. 16 WO
2007/ 023186 PCT/ EP2006/ 065688 The conpounds accordi ng

In ond @bt tahE inveRfisn %t@%ﬁra&fa& dEBeRABE BSrhRila (1):
notably the inhibition of the activity of
phosphat oi nosi ti des 3-ki nar®so
beli eved that the conpounds o present invention
are also particularly useful fo sR r eat ment and/ or

prevention of disorders, which ar¢g nedi ated by Pl 3Ks,

particularly P13K a and/ oy P13K 5 and/or P13K 6 .
Said treatnent invol vegiN g%ion - notably the
i nhibition or the (& d:h | at{on @ of the
phosphat oi nosi ti des 3- € __ggnﬁounds accordi ng
to Formula (1) are suitable for ejjas a nedi canent.
10 I'n one enbodi nent, the inventionOprovides pyrazine
derivatives of Formula (I): RO/ R 11 3 BSA NX NH
(R1) p\OROa E NNSCR HII b (1) wherein: A B,
D and E are independently selected fromC and N, such
that the ring Ris a stable aromatic 15 ring,
icluding optionally substituted phenyl and optionally
A, B, BULSILE hiatiggepeiddnely i¥lectelRfrons Csalied tsaeh fhadie HinglRIs0gQAble aromatic
including chloro; nitro; optionally substituted

ring, ingludipg apkgnally subéituied penrbemd eptioapy srbalitedsusginiiut ed
R' is %Ee%@l?ﬁr{@ﬂ%} _h@@%eﬁpﬁlcﬁﬂﬁgl Xhlgl%k,) St{ifrg;ugﬁtqonally substituted C,-Ce-alkyl,

including methyl; optionally substituted C,-Cg-alkenyl and optionally substituted C,-Ce-alkynyl;

K. It is therefore

where

R* is selected from H; optionally substituted C;-Ce-alkyl, including methyl; optionally
substituted C,-Cg-alkenyl and optionally substituted C,-Ce-alkynyl;

R’ is selected from H; halo, including chloro; optionally substituted C,-Cg-alkyl; optionally
substituted C,-Cg-alkenyl; optionally substituted C,-Cg-alkynyl, optionally substituted alkoxy,
including methoxy; optionally substituted aryl; optionally substituted heteroaryl, including
pyrrolyl;

R" is selected from optionally substituted C;-Ce-alkyl, including methyl, ethyl, butyl, propyl,
carboxy C;-Ce-alkyl (e.g. butanoic acid), alkoxycarbonyl C;-Ce-alkyl (e.g. methyl-4-butanoate);
optionally substituted C,-Cs-alkenyl; optionally substituted C,-Cs-alkynyl; optionally substituted
aryl, including optionally substituted phenyl such as cyano phenyl (e.g. 4-cyano phenyl, 2-cyano
phenyl, 3-cyano phenyl), phenyl, halo phenyl such as fluoro phenyl (e.g. 3-fluorophenyl, 4-
fluorophenyl, 2-fluorophenyl), chloro phenyl (e.g. 2-chloro phenyl, 3-chloro phenyl), 4-chloro
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R2 is selected fromH, optionally substituted
Cl- C6-al kyl, including nethyl7, optionally substituted
\V@Eﬂﬁmzﬂhkenyl and optionally substituted PCT/EP2006/065688

phens 7 KRRt Ch & S S B -SSRt PRTLLe 5t Bomp gyt sufons

phenyb(ﬁ g. oﬁhaietlyyl sl |phe1tyé,cB @m@s salllderyphenydptoptinadilyysubstituted C;-Ce-

o SHRE S it LI AETRINEES, e o

(e.g. ﬁBéﬁlzmc%fd Q%h&dﬁc §&953Jp¥dﬂaﬁglc tﬁ@fdeﬂh@ﬁﬁl?(l optioRSIMeiIbBGtuted acyl amino
yrrol éﬂkywt is selected fromoptionally substituted

phenyt::@@@?—t anmd@lplmﬂg aptidnplly selfomtntedbm&y*y pheayly(c;g. 4-methoxy

i d
phenyfP SEBOREY oGy B “etenpls s P ekl P EUEH Groataget phenyD
amoxﬁ@fboﬂyalctlycgswmﬂcgwlﬁﬁd(&? @Eeﬂ@llk%yd)pan@ﬁbl pilyl, ymethyl 4-benzoate,

substituted optlona SUbStItUte

methy}arﬁ;henzcv%|0@apm@élyo€yb$tﬁhf@mhyte§%§t ine oirmplly suhsttuped imidazolyl
(e.g lc%@‘t'ﬁgl Hltﬁﬁ o ;Q%IIF]I t'h;rr ﬁﬂﬁaﬁ%ﬂm ﬁ%oﬁ:}’l &bs pfeﬁgdru’gphenyl such as

halo ﬂhﬁlﬁjhyhyl( éb @ 53)1(5ﬂ1(b#®1{161§1’[€©§1y| 4 54€hclﬂcbr00ﬂﬂ)cni]1%ﬁylb,, th10phen—3 yl, carboxy
-fl uorophenyl ), chlorg 2-chloro

thlophgnxlh K%goﬁﬁﬁ@wﬁZ caab%wiler%?l% aﬂmyz%rbvlmzﬁé?@ AT Hiopheny! (e.e

methﬁﬁlﬁgﬁﬁ%%ﬂ ng(gé)%at ﬁﬂlyérlllo((g'c%gnﬁgglgﬁo ré/ﬁ ge?]%lrf}e,thﬁcgothlophen-}yl),

optionally f erbglitutaoh @deyb (gg éb—met‘piyolhnglujflﬁmmyihn phaénybptionally substituted

pyraz%i t hyla@ E%{ f o%%g}gpiggl %’c& pt I ﬁy @ﬁ?g@?ﬁ' -ﬁ%ﬁqu)ptionally fused
hetero?ﬂ@ nﬂlll% sfictt Fals f bR :I;E%hﬁim%@ Wh}dro%ﬁﬁﬁffé/x@ﬁe(byé 2,3-dihydro-1,4-

-benzoi ¢ aci -benzoi ¢ acid, 3-propanoi ¢ acid
benzoghemyl)) Op@pnalkynambsylt@@;bwpt difipdrostykothiskely! So.ghaykthyl-2-0xo-2,3-

dihyd?] TR %cﬁlé yl?m §fioh Qﬁgy%’s‘g}t%%g cﬁ@{dré! St 1%% SN o 213

benzofHRAolyl), Oﬁf)ﬂmﬁﬂ&' yutsuibsdd thengekadfiyblyph I 2(leig-benzoxad1azol-4 yl);
4- acetyl phen n%, al koxycar bonyl Cl1- C6- kyI phenyl

optionaly gsubgigtuppd] (3=Cor @M%iﬁféhlfle ?Iﬁ@ﬁ?/ Y %@tﬁwedmﬁéﬁ%m{@@kyl including
option?ﬁ%% t1§4t9c{3 ona }il L(I)%Q%/ %ﬁ’bsﬁgﬁ’ rgaz]oﬁ -:aﬁgyﬁeo%gloxélly substituted

Ing o ute

heterodryirel, Kyd-alkyii danalind opﬂonﬁ}lgﬂlsﬂm’tlh}téd (Jrn@j;aalql'l ];ﬁf-rlyl[n)yl such as pyridinyl
optional |y substituted thiophen as, 10 hal
methyg [ SpREAY - enghylspidRY-4- meéfmll)é ﬁp‘iwnahly@ulaﬁnélﬁ% ForCs cycloalkyl Ci-

X t
G SN S 5  RDk a -.
alkenﬂ;lmélﬁdmlg@bn}tl h:ﬂgiﬂ)ﬂhﬁh)dptl()mlgf substituted heteroaryl C,-Cs-alkenyl;

nlsm}wkg%% ﬁ§€%iqga%nﬁéfﬁcarboxylate) and al koxycar bonyl

thlophen 2-yl), optionally
as Weﬁuﬁs Ité Lodb@BkrRYI [s@hidW, ifsCoically active forms as enantiomers, diastercomers,
hol i n-4-yl - pyri di n- 3 yl % optional |y substituted
tautonp;w itytacemety falgnSh ab vcpyas @h@tln}dceqt@,cagy ageephibby @ity tigreof for use as
anwdca thyI pyrazol -4-yl), optionally fused 15 heteroaryl
I*H§™such as optional Iy substit uted
di hydr o- benzodi oxi nyl (e.g. 2,3-dihydro-1, 4-
benzod|OX|n é% 'optlonally substituted oxo
In anogfjep genbedinteht dRninyom jop) Prewdes pyZazies ¢iyivativess-Eormula (1):
di hydro-1, 3-benzot hi azol yl), optionally substituted
di hydr o- benzot hi adi azolyl (e.g. 2,1, 3-
benzot hi adi azolyl), optionally substituted
benzoxadi azolyl (e.g. 2,1, 3-benzoxadi azol -4-yl);
optionally substituted C3-Cs cycloal kyl; optionally
substituted heterocycloal kyl, including 20 optionally
substituted pyrrolidinyl; optionally substituted aryl
Cl1- C6-al kyl; optionally substituted
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het eroaryl Cl1-C6-al kyl, including optionally

substituted Cl-C6-al kyl pyridinyl such as pyridinyl
woredoiysige. g. pyridinyl -3-nmethyl, pyridinyl - 2- Pet/Bp0p6/065688

optionally substituted C3- @ycl oal kyl Ci1- C6-al kyl;

optionally substituted hetero kyl C1-C6-al kyl ;

optionally substituted aryl C2- RRenyl , including
phenyl ethylenyl; optionally su ut ed het eroaryl
C2-C6-al kenyl; 25 n is an integer|selected fromO, 1,
2, 3 and 4; as well as j4 NHcal isoners, its
optically active fﬁgg%_L ant one dlastereoners
tautoners and its ra 9 as

phar maceutical |y accept akﬁ e s"él t N-t8el of for use as

a medi canent. 30 In another enbodfng the invention

provi des pyrazi ne derivatives of Fornula (I): 18 WO

2007/ 023186 PCT/ EP2006/ 065688 f 0/ R 11 3 A NX NH

(R1) p\OROa ENNSCR HII 0 (1) wherein: A B,

D and E are independently selected fromC and N, such
wheretrhat t he ring Ris a stable aromatic 5 ring

o B B 50 b RSl o
ring, 1h€1ﬁdi1ﬁg 'oPﬁor?alllBI%ﬁ@stltﬁtb& pRsnyPRAd Qﬁfﬂnhﬂ’y SupRstukdduy@dinyl;

2l , including nmethyl; optionally substltuted
is @gle%daﬂrqx@nm halmge@pmpbldmg yhlgxmsmir@,upgt@pnally substituted C,-Ce-alkyl,

1nc1ud1nl%om?thy é@é’r&ily égpg 1|tlll(te(? %2 eC% egpi rg r%)it @Ey sug)t%ntgyegl (ngC6 -alkynyl;
R® isSsdsdidd lﬁcﬁﬂ HZ @roﬁth}emﬁbst&ﬁtédomJ&m‘ﬂkﬂy iBelbGihE t tle@G1; optionally
C2- C6- al kynyl is selected fromH halo,

substifuggd Gif-omg Wlaﬂé optswllaﬁalpqtyutg@ beGstalleylic1- C6- al kyl ;
R’ is gg%ktgﬁl A dx J{,ég@%iﬁac %ﬁ%oo ﬁt@tl%ﬁ@}/)) ’sut% dt@cp@ %’6 -alkyl; optionally

stitute I"ona tltute
substiﬁﬂtdc’o@y Ce-alkmal b dipnignatist h{b)sytutenlp(?h-ﬂaallkl))ﬁy]s uipsivhallyt ewbstituted alkoxy,

tlonall substituted heterogryl,. includin X X
includyg P&ﬂ%ﬁf R rpapedilve PRt eted o GNPEHA FybsLtited hefifant, including
pyﬂolgl C6-al kyl, including methyl, ethyl, butyl, propyl,

car boxy Cl- C6- al kyl (e.g. but anoi ¢ aci d),

R* is a¢lk¢1&e}uﬁa>mbopgr¢na@1 s@ﬁstaulk:yllcl( éa-glkyhendiydlmg Imlh)dng‘dwh)butyl propyl,
tituted

carbog{j{;é Miyi &e g:gastt%l 01G %%;ﬁ)y |alk06%? cﬁ'&a/ Ry%gt | i l{:'g%/glathyl-4-butanoate);

optionally substituted C,-Cs-alkenyl;optionally substituted C,-Cs-alkynyl; optionally substituted
aryl, including optionally substituted phenyl such as cyano phenyl (e.g. 4-cyano phenyl, 2-cyano
phenyl, 3-cyano phenyl), phenyl, halo phenyl such as fluoro phenyl (e.g. 3-fluorophenyl, 4-
fluorophenyl, 2-fluorophenyl), chloro phenyl (e.g. 2-chloro phenyl, 3-chloro phenyl), 4-chloro
phenyl), iodo phenyl (e.g. 4-iodo phenyl) and bromo phenyl (e.g. 4-bromo phenyl), sulfonyl
phenyl (e.g. 4-methyl sulfonyl phenyl, 3-methyl sulfonyl phenyl), optionally substituted C;-Cs-
alkyl phenyl (e.g. 4-methyl phenyl, 3-methyl phenyl, 4-trifluoromethyl phenyl), carboxy phenyl
(e.g. 3-benzoic acid, 4-benzoic acid, 3-propanoic acid phenyl), optionally substituted acyl amino
phenyl (3-methyl acetamide phenyl), optionally substituted alkoxy phenyl (e.g. 4-methoxy
phenyl, 3-methoxy phenyl), optionally substituted acyl phenyl (eg. 4-acetyl phenyl),
alkoxycarbonyl C;-Cg¢-alkyl phenyl (e.g. methyl 3-propanoate phenyl, methyl-4-benzoate,
methyl-3-benzoate); optionally substituted heteroaryl, including optionally substituted
imidazolyl (e.g. 1-methyl imidazolyl, 1,2-dimethyl-imidazol-5-yl), optionally substituted
thiophenyl such as halo thiophenyl (e.g. 5-bromo-thiophenyl, 4,5-dichloro thiophenyl), thiophen-
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aryl, including optionally substituted phenyl such as
cyano phenyl (e.g. 4-cyano pbenyl, 2-cyano phenyl,
W(:Bzuny/azms¢)henyl) phenyl, hal o phenyl such as PCT/BPIN0G/065688
3-1QQ¥£1§ - b Or ARRBAIN. 2 Aol IHOTRRHE ML I C-Cs-alkyl
e SRR T oo e SRy Mloyveqrbomy! Ci-Coally
thioph8ayglhleqr: mqﬂt}mﬁyﬂh)qphdna:mcaMMX)ﬂ@tep) hﬁd]ﬁ]k))xyaadnmlybﬂﬁophenyl (e.g. methyl

3 thloé‘?ﬁé‘%‘p’ﬁ (I)ofﬂ%ft §,1f st%:ﬁ%ﬁwbr orlrg E 46e H%)mm‘fmsﬁylr@ﬁ%m -yl), optionally

bstifiper 1Rt haadbianyiyi rsyéh)l oRt iRkl 1-4-y1), optionall
subst iAol KRN el AR RS BYCRloroORS URAGYIhyrazol-4-yD, optionally

e.d.
fused Betagpary} Iringtsaely s optw[na]ly Bum‘mm@i ﬁyydrpH@nmcyloxmyir(b(gxg 3-dihydro-1,4-

benzoBSE. s SEREGT | A PR AT Lo B drasihud-ihyaro-1.3

benzo@ZBB/1), RPEGYAIL (@bﬁﬁhﬁmldlwé@%ﬁﬁu@mmyw (e. gomll %éﬂlﬂoﬂnadlazolyl)
substituted a net

hox
optiongllyrsehssiied mwady aZ@btl |(%ﬁa3 i Qq@awamaa@ le%yacwthgﬁﬁhwbsﬂtuted Cs-
Cs c%(ﬁ(gdllffl agﬁﬁ&ﬁlalng Elﬂ%/ é,rtedr g%%%gf&& Ilgl%ldl(;i% achl%hally substituted
pyrrolivgiiyy bp%MQZMEﬁutethﬂl -(3=dileylz @@h@ﬂallyombls@ﬂiwddl Weteroaryl C;-Cg-
substituted heteroaryl, including aoptional
alkyl, dpgfading u%@naﬂwa‘a%mw CeCgalkyl M%‘Wl St s gwyidinyl methyl (e.g.

pyrldu:'qrr]IZ gLfFﬁrtl h%‘%rlljcg \Zrﬁ{a}dy@, %’dﬁ?ﬂgg&ﬁgﬁmkllﬁd'@?tdtééd %,Uké\’t b}d{'&a@l&l C;-Cg-alkyl;

optionaHprsobwittthad dpl‘eemylcloaldc,yﬁ MiChilbylo ophmmhllyemyolst)lt,utetdha@b e+Cs-alkenyl,
19 WO 2007/0 3186 P2006/ 065688 car.boxy
includjie RsREY ey gop Pﬁﬁ@prwgﬁ e et By el fkagyLs
n is a@hke%éy%c%%m@, 1.G03alljyl thiophenyl (e.g.
3-t hi ophene-2-carboxyl ate) and al koxycar bonyl
thlophenyl (e.q. nethyl 3-thi ophen-2-yl), optionally

with tE E%t éﬁ%\}lf;e%dt Ve ihgli&w l ia ﬁbﬁﬁw it 'gpl{ot (?,n%‘f)}l% selected from unsubstituted

th1oph‘éﬁ§215ﬁﬂ1§uld§tﬁdteﬂ)éh@¥@|5yihuﬁ)lh@ﬁylﬁb‘i uﬁﬁib@tﬂ}%}/dd&ir@ﬂn}élS &lﬁog’lenyl
S5-chloro-1, 3 di net hyl - pyrazol -4-yl ), optionally

with thw@@nﬁezr@w&aﬂlw Wh@ﬁgRsléic% Pyt ioh anenp-sibpidtufodiphegyl that is not

select enz O E%@I (?)lng rgmo ﬁ%l%ttlﬂt QXQ%RO;& f)]henyl p-cthoxy phenyl, o-,

m- or gh- ct‘lﬂ(o‘ibCpHaﬁj?lZ ﬁt-fUrq:Zﬁie‘gHyl bbetgfl @3- argi-hlor@ pBerdil;hy-diF3-phedyl; p- or m-
benzot hi azol optional ly suybstjtuted
nitro Rheﬁ pa\_llééﬁj%gwlélaﬁ R7BNP )d oritisa multl-substltuted phenyl, that is not

an un%u ggt;?g gt?lgsgg%ﬂtﬁtq? gﬂ‘@hyﬂ gelect&gtg‘rﬁ)%g fl(lféé 3 ?ér(ﬁfg)b §5ﬂs§s@1§1§ G m-,p-dimethyl
phenyb phi, madilethy$ phertyil t QH;IBdlIl@:%hyl @drenyic boat-diydethyd phergradnyethyl p-fluoro

ubstitut ed heterocycl [, .includi opt
phenyE S B THERYF B ArHTe RS brisPh o Gt gy lio-cthory m-
b““nfgﬁﬁ £1- C6- aIkyI optionally substituted heteroaryl
Cg al kyl, |nclud|ng optionally substituted
with t@lﬁm patbmgpl thptywluedclnﬁ isutH lmchgmu@l itnipla swbstiyted Coenzydloxm

PYJ. i di.n 0
as well i e, bR e B o« BsRPReY pstcrcomers,
tautonsdtPsid fditaeemNer&nRcyCiveld h%yﬁarﬁi&céﬁﬁcﬁl)kwcept@lﬂb lsmahénéof
substituted aryl C2- C6- al kenyl , including phenyl
et hyl enyl; optionally substltuted het er oar yl

Ina S%I@%nzﬁﬁggﬁt ‘%h%]! %tl{lénl“? ?g)tx}lc[gs g)gl%gzbﬁ%e e?% \?\%s O%%W%la J(I) wherein R’

selectédhiromite ayd halbgeni, mchmﬁnﬁlgdsmup sel ect ed from
unsubstituted thiophenyl, unsubstituted chloro-5-
t hi ophenyl or unsubstituted brono-5- thiophenyl; wth
d that I
I e SR oS, oS AEDn o i BP0 el g, Fomuta (0
whereirh®” ymoasylconsi sting of . p-brono phenyl, p-methoxy
phenyl, p-ethoxy phenyl, o-,
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m or p-chloro phenyl; m or p-nethyl phenyl; o- or p-
fluoro phenyl; o-CF3-phenyl;20p- or in- nitro phenyl;
w@20dAbz31phenyl and p-am no phenyl; or it is a PCI/EP2006/065688
mul ti-substituted phenyl, that is not an unsubsituted
bi - substituted phenyl selected fromthe group
In anmhﬂsismifwgembodimemp-thlé netenyibn pobnadgsl pyminmdé'rimml of Formula (I)

t hyl .phenyl . o-, i met.h hen
e e
, mdi chloro phenyl; p-chloro mnitro phenyl;o- ethoxy
n} br onp- phenyl ; Mﬁth the final proviso that mherein
In an@¥Yer] speaifrp ambedimenl, dké rnventips prowdéss pyeginedierivatives of Formula (1)
Z0 Xi.n eonetric i Soners, its :
whereERE 301G 5L gy Tt R SHRbb E o SR G} Sna optomaty
substifuedd! i@ b&yRME L dige presgmt e forns, as well as
pharmaceutically acceptabl e salts thereof, 30 In a
speci fic enbodi ment, the invention prOV|des pyrazi ne
In an(g[ﬁécf #’%tc émgédlél%%glﬂrl]@ 11(\%#1‘[18\411%'} 1HesRé¥rﬁ§iﬁ!3 gféélggtfl\;ersocm Fbrmula q))
wheregmBOd rge]rettsdtfhﬁnldpwleﬂzmyo mh@mmcu %mwﬂqﬁ npuonally substltuted Cy-Ce-
derivatives of Fornu (1) rein IS

alkeny}g opignallyo ppieisuied @cfﬁﬁ @ﬂiﬁ@ﬁe/%@e@@ |Sﬁb%m6t@ﬁeml H-Coalkyl and
[T Te) nvention provides pyrazine
Optlonaﬁflgl\h}gsﬁﬁl\}es o%bﬁlgp%ldg%?(l%l' wherein R3 is selected
fromH and optlonally substituted al koxy, including

t hoxy. nothe eci.fi c_enmhodi nent he .
In anﬁ?ﬁ% B“h“r B‘P @sgt 5@? A %EO%@E?GE% pyazige Cfﬁammea qfy Jormula (I)

where MR RisBlcERd iidnS &) iRah B sbsQtdwd L an'd%%fi’dl%uﬁﬂtﬁfe@ heteroaryl.
optionally substituted aryl and optionall
substituted heteroaryl, |nclud|ng pyrrolyl I n anot her
speci fic. enmbodi.nent the [ ntion provi
tn an QB iRk e Em P P, YR B S rBr pEeliE RePU s pormuia )
wherefd ANBOPtah@ ek ¥ subst it ut ed Cl1-C6-al kyl, optionally
substituted C2-C6- al kenyl, optionally substituted
C2- C6- al kynyl, optionally substituted aryl Cl-C6-alkyl
[
In ano%eg tfHIgfr?érS gg%h{? \!:m%ggl’?ﬁ g& Yhe %J@ﬁ%&{ ? n\"y}eﬁﬁ? ?%ra%regi\?hglé%vels "\ f Formula
(I) whpteira&iinsl; BeDi anatE MesC.of Formula (1) 15 vvher ein R4 is
sel ected fromoptionally substituted aryl and

optionally substituted heteroaryl. |In another specific
I k P nf b QRe VRN Y85 Pg; tives of Formul
n anogﬁg?%a{i'(?\r} ecilit'® gpér{m% 3 Ve é(ggﬁrog cfe@é&f 1ne d riva évreg of Formula

(I) whG&eir28, andﬁunhé}IXm@¢her specific enbodlnent the
i nvention provides pyrazine derivatives of Formul a
(1) wherein Ais N, B, Dand E are C. In another

In anoﬁﬁé&%ﬁ&ﬁﬁ@&ﬁﬁd&ﬂn@nteﬂf@%éﬂﬁﬂﬁ rdvikRs| Pi’a‘%ﬁfe'd&ﬁvﬁ[x‘%ﬂ bgP&mula @
yrazi ne derivatives of Fornula F ) .wherein
wheref@ Br gclepted fiogn I ad halogen; R? is methyl; R® is selected from H and optionally

substituted alkoxy; R, n, R* A, B, D and E are as defined above.
In another specific embodiment, the invention provides pyrazine derivatives of Formula (I)
wherein R' selected from H and halogen; R* is methyl; R’ is selected from H and optionally

substituted alkoxy; A, B, D and E are C; R, n and R* are as defined above.

In another specific embodiment, the invention provides pyrazine derivatives of Formula (I)



I n anot her specific enbodi nent, the invention provides
pyrazi ne derivatives of Formula (1) wherein Rl
wa@edoeotrass from H and hal ogen; R2 is methyl; R3PCHEP2006/065688

Whercif lI@Ci"squj RY %%E{hgpq{3oi@ts'ef%@t%hg}’o SHO84 'afk%&?;dn% B,ON,/ ;B,% and E are

n, R4, A B, Dand E are as efined above’” 30 I'n
indepeandetthesclsypelcirdidC embddsunhrthat thheing Rvis wptiomllyrsabstiesd pyridinyl; R?
. pyrazine derivatives of Forrmula (1) wherein Rl
15 as @épﬁﬁ%bé’éfe'from H and halogen; R2 is nmethyl; R3 is

selected fromH and optionally substituted al koxy; A,

B, Dand E are C R n and R4 are as defined above. In
Compawiastsied thespressing inyertidnodilrde in, parhenlarribesstal ohe groop pesssting of:

N2 1 A H £ L1 ) \AD 2NN 7/ ND2100
VJ L VUVUT

narr Adaovr i vt 1 v Car onadl o 21
1 LT 11O utilh T vatltl VO o Ul LB AL LSS \ 1 / o L I Vo o1LOU
Exansfe| EP2006/ 065688 Viherein R NasheH R2 is nethyl; R3 is
Nsel ected fromH and al koxy; nis 3; A B, Dand E are
independently selected from C and N, such that the

11 i ng-Mane-Nopd@rfatlinetlaxyshénybaminqdgwineiahpt2-yR4 i s as
def beednafmbiveambleConpounds of the present invention
oI Nc kugand-MN-p3 (L S dindithdxypeerydbmitigq@hOupineBgi st i ng
of | befeABRIB®nNAMR, No 1 _ _ _
R ST E AR ARG U SRR GRS
41- c el @3-NB {53difr{cth oy phiamg ) naiapdiemyda)indd- yigiiginopsakiahylibcAzoic
yl } lac@nzenesul f onam de; 3 -
51 9 IN-93-P2CH-BRAIROY BAGTY Y@ 0] §EhSHIAOX 11 L Nt 4151 PEREIRAR le-
sul honaBhalfided AN N
SRR N - T TET, T TRILTOXK G AT
6n0) g\b E%ﬁﬁ .%lgéﬁgag%ﬂ%@%emﬂwfm%u A- ety end e
(P ETH et hoxyphenyari-relqui-Rexair—2— et
7hyl I\]'T-R_é_al[ﬁ, %gﬁt@xﬁgmya%ﬁ@m] a@flé )‘é'a‘fm-2-yf} -3 -me'ﬂly’[bejnzene
- { 3splfonamide: et hoxypheny!l ) ani nol qui noxal in-2-yl}-4- pet
8hy | %ﬁ}é@é-di\:mﬁtlﬁ@qyahﬁt@é)@mino]quinoxalin-2-y1} -3-methylbenzene
- { 3sflf@amide;met hoxyphenyl ) anmi no] qui noxal i n-2-yl }- 3- net
9hy | benzg3es-dendthexypherdeanmBno]quinoxalin-2-yl}-4-methylbenzene
- { 3xlilf@napridé Met hoxyphenyl ) am no] qui noxal i n- 2-yl } - 3- et
YT Be ENEE R . . ——— : ="
10 (3L B et Hoxyphenyi am ol auhoxal I 3yl PP e
13- (V4 Sl AR BHERTF PIIRGT toscal kP BignyrHimsinee
Hes fl;ethyl 3- {4: [({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)

12
sulfonyl]phenyl } propanoate;

13 methyl 4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]
benzoate;

14 N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-fluorobenzene
sulfonamide;

15 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-(methylsulfonyl)
benzenesulfonamide;

16 N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-2,3-dihydro-1,4-
benzodioxine-6-sulfonamide;

17 N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-(pyrrolidin-1-yl
sulfonyl)benzenesulfonamide;

13 N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-(methylsulfonyl)
benzenesulfonamide;

19 IN- {3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-(methylsulfonyl)
benzenesulfonamide;

20 2-cyano-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl } benzene

sulfonamide;




sul fonam de; 11

-{3-

wo dOOM/OX}Iyd met hane sul fonam de 12 nret hyl PCT/EP2006/065688

[ (2, 5-di met hoxyphenyl ) anmdi2no] qui noxal i n-2-yl } - 1- pyr

. z ﬁﬁ&ﬂsﬂi

on4, 1(16,r (2 C ot ha
ﬁgérkgtm{g ETel fdﬁggtﬁ%v@gﬁy%ﬁ{ aufnafamrz e

plienamide; vnt hoxvphenvl ) ami nol aui noxal i n- 2- yl}-3-flu

N;rﬁ}-é@eS dm@ﬁth@qyah@rd@aml@]qumoxahn 2- yl}pyr1d1ne-3 sulfonamide;

ksl bamilde; enzenesul f onam de;

N-(33; ﬂdﬂmlﬁmoyméi@mmhﬁmqmd)mmlfrmyml -PretmyY 1 H- i am le-

enzodi onam de:

+ oy

NG wé% Hfﬁ?étﬁ@?&%ﬁ&ﬁﬂ‘)\% @J}a RO TR AL LGBzt 5 0

é? e e BT PR e PO bt P

2ﬂUI

enz endengnfideiam de; 19

@na‘ﬁm M nol
Nﬁé‘l[@nﬁ QUWtI}IQXS’Pﬁ‘?Pé’ﬂ)ﬁmlgq]ﬂwlgwhp 2-yl}-4-fluorobenzene

28 {3

N-( 3, &; 3 d ity sty i@ Tyuiad gilinibx B beiveRe syl (hnanidop

293

I\fffﬁ 0 @23’ H)m tﬁ%ﬁ Q&fy‘l‘)' {n &ﬁlﬂgxahﬁ% ‘}}ﬂ% !ﬂ}é' ﬁgnamide

Az oA

3(Lul

DRESER RIS SR TR Ry %ﬁ‘?ﬁk‘é sl lopqmide:

31 cy dhd34N3.5- dlmethoxyphenyl)ammo]qumoxahn 2-yl}methanesulfonamide;

3-

3uI

3([2{5[(@5%%&»@»&%)1@% yh@mol@lispxialigxay i} fin2roySulfbeylzeRgoic
oro

feaam de;

d_

3?sul I 8

ety 40 (@E(%%X%H{éﬁﬂ)\ﬁ%ﬁe%ﬁ%%']c{lﬁffcﬁéahﬁ-z%zl%rhﬂl%%%ﬁyl]

34‘3- 3

ﬂlll

'ﬂHQBqunFi carbaxylater h\/I - lHimdazole- -sylfonamde:

]%%IP)F[ g g(g%“dlg‘%ﬁi l?e'(ﬁédj%ﬂla oilrciii;[i' cgs'gy ﬁ)f ﬂ;fl (ﬁngff)nyl]

5-chloro-N-{3:[(2,5-dimethoXyphenyl)amino|quinoxalin-2-yl}-1,3-dimethyl-
1H-pyr8zadetesuHorypideny| ) ani no] qui noxal in-2-yl}-4-flu

Jectd@neN- {S+ (X, panettex;ypRAbnyl)amino]quinoxalin-2-yl }benzene
st Zorndid&et hoxyphenyl ) am no] pyri do[ 2, 3- b] pyr azi n- 2-

BENZRNC, 5-GHItHRFPREAGT)amino]quinoxalin-2-yl} amino)sulfonyl]

thiophene-2-carboxylic acid;

3-{4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]
phenyl} propanoic acid;

39

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-methyl-2-0x0-2,3-
dihydro-1,3-benzothiazole-6-sulfonamide;

40

IN-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-2,1,3-benzothiadiazole-4-
sulfonamide;

41

4-chloro-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} benzene
sulfonamide;

42

N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-methyl-2-0x0-2,3-
dihydro-1,3-benzothiazole-6-sulfonamide;

43

4-bromo-N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl }benzene
sulfonamide;

44

N- {3-[(3,5-dimethoxyphenyl)amino]pyrido[ 2,3-b]pyrazin-2-yl } benzene
sulfonamide;

45

4-bromo-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }benzene
sulfonamide;

46

4-acetyl-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl } benzene
sulfonamide;

47

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl } propane-1-sulfonamide;

48

IN-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl } thiophene-3-sulfonamide;




27 -{3-[ (3, 5-di met hoxyphenyl) am no]
gui noxal i n-2-yl }-4-fl uorobenene sulfonam de; 28 -
w@ 200[7,@21156 di met hoxyphenyl ) am no] qui noxal i n- 2- yP¢DEPZE6IE55688

455'. %Jﬁ??xfyh cthosyphenylaminalquinoxalin-25yljbenzepe o

al
fonanide, . o

55 o ”%ff"' N r{é{[ﬁ?oiﬁaﬂ%thwpaﬁ%mﬁ?]ﬂwgwlw T P8 phe

ne- suléQnamH Gmide: 31

st{3fY (316 wilmeathowyherehpminalavag xlinrdx B . A=dmgthylnHihan
es u liholaaelc desul fog2mide;

sﬁ -33{(325-Binatitiedyphotyyiblamind |dano xudle+y T e &3 ienZexakijaadic-4-
o) ulfémylid;benzoi ¢ acid; 33 ethyl

[T ciﬂd)rbéwf{gqtmnﬁamg?ﬂyﬁylﬁmmmﬁab%m T En g am

;—)

5319) Hl&% enzoat e;
s ﬁ; c‘hl biN’ {BS g i dﬁﬁé’tﬁé ygfaﬂ%‘l @g é[ﬁﬁ‘fz- E}-T‘B-dfmétw&l-

v _p a?\Ql‘?' - ]1d mf hnvunhnn\/ m naol A nnv:\l | a) 2
55 yI P-oyano-d-red Ry -dlniethgyh%{lzfi?ﬁ@lw’]@w@@ﬁan% “Ylg benggne
1- clspldpmsmpde:

54 3- N-23-86dt 6B 6 oxgthberphkddrnnod lquinesxlal-21yl 2nyingve fasie
sul phoayi} aetanidde;

573 [ S{C%fah&-lN $3ipﬁrmaﬂﬂwshfcﬁdypmﬂyl)aﬂmmmﬁ¢m&aﬂ -y Nbenhg am
no) sultéQAvlid; hi ophene-2-carboxylic acid; 38

e IRIAEE: agmq%ggﬁé&m T b T AR it

59; (3 Pfé%”f@ ﬁﬁ%%ﬂ%swbﬁa%m%ﬂ%?%nr%x%r -friftugiomethyli

bonzepgsuplonamide;

(pli’ h{fel( 63-13 3- e onbiplens] emBiodqinaxakini2del} aming)sulfonylbutanoic
3fEid2, 5- di net hoxyphenyl ) anm no] qui noxal i n-2-yl}-2,1, 3

61 be 3zehl dtio axli {34 (1, -démethottyipha@ymyagi@no [§dindx 4 - 0-bbdhzene
]{3- s(BorRméliéret hoxyphenyl ) am no] qui noxal i n-2-yl } benzene

62 | MR (3 163 methoxyphepyDaminolquinoxalin-2-ylhenzenesy fonamide;

63hill 1\5‘{56)951 go-giﬂi ,>-dimethoXyphenyljantino |quinoxalin-2-yl Pbehizene

di_h R HMGC- henzot hi azol e- 6-sul fonami de: 43

al- b Nyl 6, 5-dimethoxyphenyl)amino]quinoxalin-2-yl} - 1-pyridin-2-ylmethane
{ 3- [splfoBudileret hoxyphenyl ) ami no] qui noxal i n- 2-yl }benzene

53 ul 11‘0Fﬁ31-rﬁ1[2d%dindethoxyphenyl)amino]quinoxalin-2-y1} -4-methoxybenzene
3islilf@napridé;met hoxyphenyl ) ami no] pyri do[ 2, 3-b] pyrazin-2

66{ 3 - Sﬁ@%nﬁnﬁgeﬁ%iy phe nys)I% ) aﬁn(? n%f]ldc}ﬂ in o azm S })]/ll} ftgg}lez ene

6 7° ut NAER f(3u§ dimethoxyphenyl)amino]quinoxalin-2- yl} 3-methoxybenzene
sulfonamide;

68 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-1-pyridin-2-ylmethane
sulfonamide;

69 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-1-pyridin-3-ylmethane
sulfonamide;

70 methyl 3-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]
thiophene-2-carboxylate;

71 N-{2-[(2,5-dimethoxyphenyl)amino]pyrido[3,4-b]pyrazin-3-yl }benzene

sulfonamide;

72 IN-{3-[(3-methoxyphenyl)amino]quinoxalin-2-yl} benzenesulfonamide;

73 H-chloro-N-{3-[(3-methoxyphenyl)amino]quinoxalin-2-yl } benzenesulfonamide;

IN- {3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-methoxybenzene

74 ;
sulfonamide;

75 A4-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]butanoic
acid;

76 IN-{3-[(3-methoxyphenyl)amino]quinoxalin-2-yl}methanesulfonamide;




46 1-acetyl -
{3-[ (3, 5-di net hoxyphenyl ) am #o] qui noxal i n- 2-yl } benzene
47

WG mqhmmmi de'

PCT/EP2006/065688

él%rﬂ@f’"'g%[&ﬁ;nfe "°"%n§5- Ao ﬁi’iu

79e- AR R i
49 pulfenanyden ' ' ' '
-4 3- - 43-5C6- Aoy phenyapind gD epalingX sl - hriclohenssenz ene

sulfemindde; 50 - chl or o- N-

4Q [2 {5{(@11Snﬁhfed)oypﬂmyl))mmoﬂtphmmhmeayh} mmiroWulbeylfeneoic

| aeidam de N-
ahﬁ-‘%yl)}hﬂlrn%%séi@hyl]

nﬁefhf ggﬂ( {"33{(@@5&' %ﬁﬂ)‘zﬁ%ﬁ’éﬂy[}%%’]cﬂﬁ?&ﬁd
%amﬁig%ﬁ‘uﬁ"onyl]benzmc

da zoI e- 5-sul f onam de
1% é?%@@ﬁé ;ﬁ’éﬁ%@ewh@wﬁaml%]lwﬁﬁo%cal}r%ﬂyvﬂowéﬁ% ene

kulforBndderet hyl - 1 H pyrazol e-4-sul f onam de;

%;B” E(I¥ %' 'c‘ﬁr{]?’e'tlfoi%ﬁe%&l)bﬁﬂinéﬁ’d‘mﬁc};}a{hﬁ
-0 Do 3BT et Re i an nolqama ionsds
55

iRy 8= [({3-[(2,5- dlmethox
od.carel 1t hoxypheny! )

henyl)amino]quinoxalin-2-yl}amino)sulfonyl]
am no] qui noxal i n- 2-yl } benzene

13-

sul

8

sut
86_{3 ig

oxalin-2-
am n O

igﬁgﬁﬁ@g FRRSBRSS

'0”'1?%% ERTEL TR

G, 58

al} -6-mo h011n-4 lI

ul nox I n- -
?8}%‘@%‘6‘9 X7 I%Tyfah%e@ﬁ zene

LNLAKD-O

i

8§ { 3inpatiyl -1 JrE® wo&lywﬁmypl}ealmm@mdmwlmﬂ 2 yming)sypanyll
begaglafeonani de:
89 { 3PH(B-H3 dl-dhﬁteﬁmxymmhﬁlm] quinayalindxgl; amaB)isyl fhaylit( t r
f | hosphomd-Dychibox glizan@sul f onam de; 60
90’L | %31[62%11’?01‘8 ﬁkﬁ&&yﬁ{éﬁwwﬁl@l@% HLROXA bz ikt GBmide;
9 ]'{' ;f é3 E(%S i@r&;ﬁgﬁ%&lﬁl‘g}ﬂ]ﬂ%?oxa‘hn i yﬁ -2-(methylsulfonyl)
qul b %QHPWIQH@}M enzene syl fonamde: 62 t-fl| yoro-N-
oF 3- X33k Hréinyqsheaphymyhirmen aiesedin v h=3 improRorasas ul 1
onalitidienamidg
95{6 Achiliohlor SN ( B((355ddinettvayyihghyhjraiduiclxglin2exiathiophac-2-
yl } belfi@emdde;sul f onam de;
94 N-{3-[(5-methoxy-2-methylphenyl)amino]quinoxalin-2-yl} benzene
sulfonamide;
95 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-fluorobenzene
sulfonamide;
96 N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-2-(methylsulfonyl)
benzenesulfonamide;
97 N-{3-[(2,3-dihydro-1,4-benzodioxin-5-ylmethyl)amino]quinoxalin-2-yl}
benzenesulfonamide;
08 N-{3-[(3,5-dimethoxyphenyl)amino]-6-nitroquinoxalin-2-yl }benzene
sulfonamide;
99 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-(pyrrolidin-1-
ylsulfonyl)benzenesulfonamide;
100 methyl 4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)
sulfonyl]butanoate;
101 methyl 5-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]-
4-methylthiophene-2-carboxylate;
102 methyl 5-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]-

1-methyl-1H-pyrrole-2-carboxylate;




64

-{3-

[ (2, 5-di met hoxyphenyl ) anisno] qui noxal i n-2-yl }-1- pyr

w0 diommﬁnyd nmet hane sul fonam de; 65 PCT/EP2006/065688

-{d
10Box

[ 2

'soeﬁm A R O, R T 1 e frio Jul B hy T
rmg %H -pY, oie ? ca.‘mbgé)ijl 6‘[%%1) le 5 % &

104},|

LAY} 'ulll I\J L] —

%é@éu 'dgﬁﬂt l'p'(gc&g H am@ﬁ;o]qumoxe%il;lQ yf}thopheneé squonamlde

“’ﬁox

3PFqtdors-Ni {AethdKymétbompiphemil rojinelianiogsdlinm2 31y #flugrabenzene
whlémmeande; sul f onam de; 68

10p;

3 Pk dh3oro-NH {BEH NSXipETREW phami aedigelqhias edlina2-21 4 ubrddbyfizene
Ruidoniigs;hane  sul f onam de; 69

10712

N5 TR SR TR, BT A e B vTac:

1
Iul

108- [

nn\

B cyafio - 543;%9W%H8h‘§}1y})3%14?éﬁ1‘&ﬁ§’f?6‘%aﬁ Y4 yprobgpzene

@Plllf‘?l}?m}ﬂ% hi ophene-2-carbaxvl ate-

109{ 2

3f<(>@n<5rj\8l{h'é@kﬁashyrp?ﬁlm%ypb@ﬁ)ﬂm}wqmﬂ@’[a@n@ i} A flagtiohergrene
shidémmende; sul f onami de; 72 -

1 lé 6@(3(;1th85{p]’;@-ld)'&héthdﬁy@h]:@t])alﬁﬁﬁ@]hhiﬁoialiﬂ-l-b@}lp&ﬁﬂﬁﬁlﬂ-f
ag&ianide;
15 CRLOsgaNE: ﬂénat&o&ygﬁé@@ammwmmwm% %R, Tmdny) b
SN pSHgm S AR de, 74
1 n}»‘? I{)éﬁ%@nﬁé dfrlr'fét]illl Xy H('F;f 'l')’énﬁn‘;ghﬁiﬁékh‘fm-f yf} & 13 mé(théxypr”“ )
1. [ Bsnqlp ARASRe ] )
1 1@ O) %ﬁ%-&@ﬁym]:t@g{(ﬁﬁép@hyla aq:rafl)amgno]qumo xalin-2- yl}pyr1d1ne-3-
- prldonsiid@xyphenyl ) ami no] qui noxal i n-2-yl } net hanesul f
11gna N -d2-[(Z2¢hlordé>- ﬁﬁﬂﬁk@[ﬂ&h&ﬁa@ﬁiﬂ@ﬁimﬁﬂaﬁ)ﬁm 77 _
- { 3chfidboninai foaxyijaleeny| ) am no] qui noxal i n-2-yl }-4-i od
obe = 3-
T ey s P e
BT T e e T
obephzanaAa on
AR (M S e e
e gnm%m rymilfon WQWS{ o )
11?t N- 433 3dpcthsyphersDamiiae gt alia -wb T eruicHyskeiridines3-y
) asib@lagutié;onyl |
119 IN-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }-4-fluoro-2-methyl
benzenesulfonamide;
120 IN-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-methylpyridine-3-
sulfonamide;
121 4-cyano-N-{3-[(5-methoxy-2-methylphenyl)amino Jquinoxalin-2-yl} benzene
sulfonamide;
122 N- {3-[(5-methoxy-2-methylphenyl)amino]quinoxalin-2-yl}-6-methylpyridine-
3-sulfonamide;
123 IN-{3-[(2-chloro-5-methoxyphenyl)amino]quinoxalin-2-yl}-6-methylpyridine-3-
sulfonamide;
124 methyl 5-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]
yridine-2-carboxylate;
125 N-{3-[(2-bromo-5-methoxyphenyl)amino]quinoxalin-2-yl}-1-methyl-1H-
imidazole-4-sulfonamide;
126 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-(morpholin-4-
ylcarbonyl)benzenesulfonamide;
127 5-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-4-
methylthiophene-2-carboxylic acid;
128 5-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-4-

methylthiophene-2-carboxylic acid;




uta
1-

noate; 82
({3-[(3, 5-di met hoxyphenyl J6am no] qui noxal i n-2-yl } am

wmm)osmta‘mtnyl ] ben20| c acid; 83 PCT/EP2006/065688

{d
128r o

I Q

R R R T R R
i’l%‘rt%ﬁz SHbf %rllbpg)l(g?lcg (ﬂﬂ s K A

13})qu

M
RSl

F-Rydlerdr 4618 ani nol mn noxalin-2-vllam

13'1‘0)

§uﬂ({$ﬁ9jS}dm@&wzﬁghe@yl)g@mo']qumoxa in-2-yl}amino)sulfonyl|pyridine-
3PF¢aphdylE peithoxyphenyl ) ani no] qui noxal i n-2-yl }-6- nor

13?

0IN-#3463y3 -dinmythioxgip haryBramin | uiaot adie; 2 - 817 - 3¢ mredphobiy-4 NAmethyl)
bezee killexuphi@nyl ) am no] qui noxal i n-2-yl } benzene

sul
138t h

d5:1dlniiséfhoxyphenyl)ammo]qu1noxahn—2 yl}-4-[(4- meth?/lplperazm-l-

)?ﬁlﬁ%ﬁ[&é}egul% iioxyphenyl’) ami no] qui noxal i n-2-y

Hra
138- [

nn\

4'.65: Jou egﬁ)él?/ nN'é i{."hggy% ﬁlrr,] y?%xgﬂ%leng]l)a%llmogg(uqloxahE Yl}} benzene

S T |nnh cid:- 90

13{53-
nze

rene-2-carboxylicac
1% é3 Ma%ﬁ@wﬁhwmw%%ml}la%%}?qw [ ntdaidrerymeinlhe
heegnpsyhignfmede; 91

13§{

B 8y naithe)-he 13- plengin)cmixyphanyl moxeal] quin@eajin}2-gk ( me
y [bsnitcheswlohameiezenesul f onam de; 92

3
13310

%@Hzeﬁeﬁnfoﬁh&hfc@na

\j_

13&e- p

[is)

N-( 28 Siﬂﬁi@étmﬂagfmﬁhﬁw%m&mmmy@u mﬁrwy}ne&}m U

5-di chl or o- N-

1\)

13pze

ms g{}fr Eﬁ%ﬁlﬁ "“h%mmlﬁo’]qﬁlﬁ&dfrﬁ-fyi}' i 4N L e AN AT

bepzenes Oﬁﬁmkﬁjﬁxvnhpn\/l yaminolquinoxalin-2-yl}-3-fly

-{3
148" O
-{

3pDhartBA henzsnboktpphmidet ) ani nol qui noxal i n-2-yl }-2-(ne

e 3@eS- dg]@ﬁtlﬁc@qyahﬁzrwé);amgg)]qumoxath yl}-3-[(4-methylpiperazin-1-

14‘_1{

hy Ns-@B 4 Gri-imetlengphasliamondquidexali®2 -yl }-4-[ (dimethylamino)

3 nhdtRy Predidmy el Rmamdddenzodi oxi n- 5- yl met hyl ) ami no] qui

nox
1423 (

P yﬂﬁnetﬁﬁ@ﬁﬁﬁwaﬁﬁﬂﬁ@lﬁgxalﬁ%@_ﬂ} 3- [(dlmethylammo)
Ib@hﬁl' RExyRReRy! ) am'no] - 6- ni ttoqui noxal i n-2-yl|

)
LS

143

4‘ff«'{'f’[(3ﬁuﬂlme'th xyphenyl)amino]quinoxalin-2-yl}amino) sulfonyl]
benzamide;

144

4-[({3-[(5-methoxy-2-methylphenyl)amino]quinoxalin-2-yl }amino)
sulfonyl]benzamide;

145

4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-N-(3-
methoxypropyl)benzamide;

146

4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-N-[ 3-
(dimethylamino)propyl]benzamide;

147

3-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-N-[3-
(dimethylamino)propyl]benzamide;

148

5-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-N,N-
dimethylpyridine-2-carboxamide;

149

N- {3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-[(4-methylpiperazin-1-
yl)carbonyl]benzenesulfonamide;

150

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-(morpholin-4-yl
carbonyl)pyridine-3-sulfonamide;

151

N- {3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }-6-[(4-methylpiperazin-1-
yD)methyl]pyridine-3-sulfonamide;

152

5-(aminomethyl)-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-
yl}thiophene-2-sulfonamide.




10

15

20

25

30

35

99
-{3-[(3, 5-di net hoxyphenyl ) ami™o] qui noxal i n- 2-yl }-4- ( py

wo e@biioehiige | - | sul fonyl ) benzenesul f onam de;  10BCTIEP196/065688
The cg’m}ool(nd‘rs 3 rthd ﬁ‘ref%’[ qﬁ%{lgﬁ)é}'ooﬁb%ﬁﬁla)sq{fédq%ents T[gl )[/ be used for the
noxal 1 n- 2- amno) __ onyl ] but an

prepaﬂiﬁdn @f hyy medicament for the prophylax1s and/or treatment of auto1mmune disorders

and/or, @&'@&p}ﬁ&(&fy se(ejllsegg%: h&ot)é é]%%g.nSer] o%q%ﬁg{}ﬁéﬂ}%@tNﬁ@%eéses”‘baotenal or

viral [EEMGhs, kidney diseases, platelet aggregation, cancer, transplantatlon erythrocyte
5-[({3-T(2, 5-di net hoxy henyl% am no]’qui noxal i n-2-yl }a

deficigrey sgiftoeipétjon or-lmmwrws_ H- pyrrol e- 2- car boxyl at e; 25
WD 2007/ 023186 PCT/ EP2006/ 065688 103 et hyl
5-1 ({3-[ (3, 5-di met hoxyphenyl ) am no] qui noxal i n- 2-yl } am
In onBOJEbdi@BH, Ithe lcomidiMds bfHF @Dl (B 3reC akdTOX YbatRs t@fnent and/or

prophilaxip(qf BUIGIEERAR XisrERy P ARdlanefanh shegrich - ich| 3% muwdiiple sclerosis,
psor1a£‘1§ eﬁrﬂ%{q?c?%@% ﬂ% gy%eqﬁlgtlﬁ%xyp ‘Soglrsﬁ 1r1110 allﬂrllar‘ﬁ% al:iolwne_l élisease, lung

1nﬂanyﬂla}ttoﬂ thkambbendedis mectﬁ(fnﬂﬁﬂﬁlmﬁﬁtlorl @@h as meningitis or encephalitis.
-chl oro- N-{3-[ (3, 5-di met hoxyphenyl ) am no] qui noxal i n- 2-
yl }-4-fluorobenzene sul fonam de; 107

In angthd Ll{lﬁ?@onam !]Q %X‘%gﬁ%l b?%ﬂﬁ%\lg%ﬁ NRbETa2rot! hBYEdatthent and/or

ne- 3-su
prophyI3xif (08 nburdilegenbiaxy @ despoasey ardutbﬂgqﬂilzhex@ri’mdlﬂ%ayé JHuntington’s disease,

4-f | uor.obenz sul f onami de; 109
CNS t?“@&?aﬁtoom‘{réscﬁ‘?@%coﬂlfiﬁ@flﬁoxyphenyl ) am no] qui noxal i n- 2-

yl }-4-fl uorobenzene sulfonanide; 110
6-chl oro-N-{3-[ (3, 5-di met hoxyphenyl ) am no] qui noxal i n- 2
In still & furghpr ¢rdborbmgnt asadrilmgaaitisbeinvantivn, the compounds of Formula (I) are useful

for th%%%@eih%ﬁ%o%éo&ﬁy%? %I%ﬁ%ﬂy%ﬁ%ﬁ{w ggﬁ(s%li ﬁuch 2ad hihe gc‘ijerosw heart

hypertrdpin| a¥dfac i QlWﬂAH&mﬂ rRABODRYH PRsAlrk Br RaspbdmsEidiioa.
- met hoxypr opyl am no] pyri di ne- 3-sul fonam de; 113

-{3-[ (5-net hoxy- 2- net hyl phenyl ) am no] qui noxal i n-2-yl }p

L
i s St oh RO B hCnyriom Vs cqmpays o Fopmyfp D ar usefl
for thé-treamo hedoe @aq:ihbzfamsa@ﬁ elgthrddybe deficiency such as an anaemia, including
[ (2-¢hl or 0- 5- net hoxyphenyl ) am no] qui noxal i n- 2-yl }p
haem%}ytpcd@qq@mgl_, aglaﬁtfco%]étﬁm&peand pure fed’cell anacmia.

In still a further embodiment according to the invention, the compounds of Formula (I) are useful
for the treatment and/or prophylaxis of cancers including non-small cell lung (NSCL) cancer,
pancreatic cancer, endometrial cancer, ovarian cancer, bladder cancer, seminomas, thyroid
cancer, breast cancer, glioblastoma multiforme, mammary carcinoma, gastric cancers, and
lymphomas, cancers of the lung, prostate, liver, colon, breast, kidney, brain, skin including
malignant melanoma, testes or ovaries, or leukemias, including myeloid and lymphocytic
leukemias, acute myeloid leukemia (AML), multiple myeloma-related bone disorder, mestatic

melanoma and malignant melanoma and Kaposi's sarcoma.

In still another embodiment according to the invention, the compounds of Formula (I) are useful
for the treatment and/or prophylaxis of chronic obstructive pulmonary disease, anaphylactic

shock fibrosis, psoriasis, allergic diseases, asthma, stroke or ischemic conditions, ischemia-
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116
-{3-[ (3, 5-di net hoxyphenyl ) ani8no] qui noxal i n- 2-yl } - 6- et
whonypgasai ne- 3- sul fonam de; 117 PCT/EP2006/065688
3= [ _ Lin-2- - 6+
reperﬁ_l%(:))’%_ ﬁ%lteﬁei; gg-{/?gt)ﬁ}iﬂl gt nng%gwg ;@gﬁ%}faﬂ #n?&’f% fg’apgy/}ﬂq}er@oﬁf&? leukocyte
recruitn{3H fr( Ginberdiissed, langly)gdm:m;sl mam1mﬂ1ﬂmistrils<isgah partRulpt neBnoek, Karposi's
hyl pyri di n ﬁ f ona #ﬁ
sarcom%/ sac%(tesang g}‘(ﬁlé(“: %‘2%;5‘]1 an |V r ]n]IIl }181&‘1 H%B(Ségl Itrﬁn@I%tz}tlogfll gﬁa[gt rejection,
glome?t!ﬂ@ s%te?@s‘i@?lom&ﬂ%eﬂgpﬂf'ﬂtlfs Ogi‘ég}égﬁve 3&f fibrosis, endothelial and epithelial
-{3 met hoxyphenyl ) am no] qui noxal i n-2-yl } - 6- met
injuriggyh ﬁy:rhm peinFeneral fupganrivdes inflammation.
t - cyano- N-{3-[ (5- nmet hoxy- 2- met hyl phenyl ) am no] qui noxal
in-2-yl} benzene sulfonam de; 122
In anotlﬁé’l dn{od 1R Q&Nora gﬁb hiyd phemydn), arpreldddiangrsadsk Mor2thi Ipreparation of
6- et hyl pyri di ne- sul fonam de; 123
pyrazing geyiyaive icesrding tﬁﬁpﬁaw&He@@myra@rwgwﬁqeqtﬁpmfxaaqtlﬁg 2-gjjgro derivative

of Forﬁ}uli?? I@y\{r P{é{ f{t @1%?5(:)3%1: O?fH{uL o@ﬂgl’]eny pi)?oﬁglrlat soa\lferl]lg §(ua|h as EéOH or MeOH

in absbt}oamf ﬂ:’b@éeﬁ withe@ byl tfaditpyal thermeic Znaledd @x ykiag &‘mcﬁxﬁwe technology such as
-{3-] (2- brono- 5- net hoxyphenyl ) am no] qui noxal i n-2-yl}-1
those depgtibigy| hareinalisrimiedraniplasyl f onani de; 126
-{3-[ (3, 5-di net hoxyphenyl ) am no] qui noxal i n- 2- \Qz_}_ofs (nmo

rphol i n-4- | carbonyl)benzenesul f onam de; 127
5- ({3 [(2 - di net hoxy henyl ) ami no] qui noxal i n- 2-yl @ R’
-4 et hyd e- 2 carboxylic acid; 128
(R1) % 5-di thoxyp Rim no] qui noxal i n- 2- Nl }am
nOESU N - et hyl t hi ene- ZWbTx’yl i gratid X
WO 2007/ 2 186 PCT/ EP2006/1065688 129 (R)—l— 0
5-[({3-[ (2 BRﬂl met hoxypheMk) ami no] qui noxaPraZ2>) iR

nquesul fonyl ] -1 methyl - | Hggyrrol e-2-carboxylic aci d;H_g
130

5-[ ({3-[(3, 5-di net hoxyphenyl ) ami no] qui noxal i n- 2- yl( am

WhGreMSUlEE %?@ ]Ii ? Sﬁgt[ﬁ‘ef[{ha? %ﬁoég. 2- car boxylic acid;

qui noxal i n-2-yl} am no) suI fonyl ] pyri d| ne- -carboxylic
In ano?l(l:elr e;mbodiment according to the invention, is provided a process for the preparation of
pyrazine derivative according to Formula (I) comprising the step of reacting an amino derivative
of Formula (XI) and a sulfonylchloride of Formula (IX) in the presence of base such as
tricthylamine, isopropylamine, DIEA(diisopropylethylamine), with the optional presence of a co-

solvent such as 1,2-dichlorobenzene. A preferred base is pyridine.

o
R™ = R0
R3
cl
_A_ _No_ _NH _
AN 0=8s
" h—5®)
E7 ON” ONH, R II Q .
IX H I
(X1) %) o
U] wh

ereinn, A, B, D, E, R, R, R%, R’, R *are as above defined.

In another embodiment according to the invention, is provided a compound of Formula (II)
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132
-{3-[ (3, 5-di net hoxyphenyl ) amd9o] qui noxal i n-2-yl }-3-(no
wo phaloensel- yl met hyl ) enzene sul fonam de; 133 PCT/EP2006/065688
-{3-[ (3, 5-di met hoxyphenyl pam nQl qui@pxal i n-2-yl }-4-[(4
- met hyl pi perazin-1 - 1) B enesul fonam de; 134
- (ami nonet hyl ) - N (R")—k
{3-[(2, 5-di net hoxyphenyliJ ¥ k gal in-2-yl'}
benzene sul fonam de; 135 |
-{3-[ (3, 5-di met hoxyphenyl ) am no] Qm&qqu in-2-yl}-3-(hy
droxynet hyl ) enzenesul fonani de; 126 R
3- (am nonet hyl ) - N-{3-[ (3,(Hy di net ho yphenyl ) am no] qui no
xal i n- 2- él g enzenesul f onam de;
whereinf g-4(B,
r QX nesul fonam de; 138
(I argf‘%?(ﬁ{%frg%&?le hﬁ%gyphenyl ) am no] qui noxal i n-2-yl }-6-(hy
4,5-didﬂ@ﬂ()yNI{Bh:i/llo)roq@ﬂdﬂaﬁhﬂeylﬁhﬁ)phélmmlﬁﬁlanﬂ@@
-{3;}(]%( 5-di nmet hoxyphenyl ) am no] qui noxal i n-2-yl }-4-(no
4-acetyl)N r@%owlﬁ@taﬁyrgy Disnzenesel{inagHesi de: 140
( i.noxal in-2-yl}-3-[(4
4- cyanci—ﬁ'(% cﬂd(ﬁo 195&1'1]19)(23(91?!?&% v (E‘%LHH yl}-3-1(

pi perazin-1|- nzeriesul f onam de; 141
5 brom@{N-[?( Shlbroduimek il ox J{yh@nypheasi2ra] fguamalkal i n- 2-yl }-4-[ (d

s SR R .

|
et SR 3%&9%“5“%%“%01%%%3?% A noxiﬁf"ﬁ“@2 yiyam

methyh é){[(é%uctlﬂcomqtlujloxaémzhm)demo]_sm};fonyl}butanoate

bbb R BB o o o -2

N-(3,6LdichibfoduirbxatitlD Rfaxyphgfyhhai no] qui noxal i n- 2-yl } am
no) sul fonyl ] -N-('3- et hoxypr opyl 5 benzam de; 146

N-(3-chlgrp{@nitroguiBoxtled-bRgpheasyl o zamide] qui noxal i n- 2-yl } am
N-(3-c?‘mig}%y}-Ingph\()x;qumclx?éhn&-yl%&lhc,yneglﬁfon%)l‘f% (‘;prl ] benzami de;
N-(3- c?:ﬂcﬁtbb%c[o([ﬁ357]]djfrﬁﬁhﬂ0yﬁylfﬁﬂwlsﬂlﬁjﬁaﬁﬂdd;Ui noxal i n-2-yl }ami

no) sul fonyl ] - [2 di met hyl am no) propyl ] benzam de;
N-(3-chdgroquinoxalin-2-yl)-2,2- d1methy1chromane-7 sulfonamide;

NG 2 K a0 bexam der

N-(3-chloroquinoxalin-2-yl)-3- methylbenzenesulfonamlde

N-(3-chloroquinoxalin-2-yl)-4-(trifluoromethyl)benzenesulfonamide;
N-(3-chloroquinoxalin-2-yl)-4-cyanobenzenesulfonamide;
N-(3-chloroquinoxalin-2-yl)-4-iodobenzenesulfonamide;
N-(3-chloroquinoxalin-2-yl)-4-methoxybenzenesulfonamide;
N-(3-chloroquinoxalin-2-yl)biphenyl-4-sulfonamide;
N-(3-chloroquinoxalin-2-yl)methanesulfonamide;
N-(3-chloroquinoxalin-2-yl)propane-1-sulfonamide; and
N-(3-chloroquinoxalin-2-yl)pyridine-3-sulfonamide ;

methyl 5-{[(3-chloroquinoxalin-2-yl)amino]sulfonyl } -4-methylthiophene-2-carboxylate ;
methyl 5-{[(3-chloroquinoxalin-2-yl)amino]sulfonyl }-1-methyl-1H-pyrrole-2-carboxylate;
N-(3-chloroquinoxalin-2-yl)thiophene-2-sulfonamide;
2-chloro-N-(3-chloroquinoxalin-2-yl)-4-fluorobenzenesulfonamide;

N-(3-chloroquinoxalin-2-yl)-5-[(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)methyl]

13
ReRnoky prretsydofaed ﬁb{pmﬁmiowmrﬁm the gpmpaurdsyf Formula
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-{3-[ (3, 5-di net hoxyphenyl ) amdono] qui noxal i n-2-yl }-3-[(4
WwOo p@vigdipé perazi n-1 - 1) carbonyl ] benzenesul f onaPETEP2006065688
thioph {31 t hoxyphenyl ) am no] qui noxal i n-2-yl }-6-(no
mpr%ﬁ Flﬁlﬁnétﬂﬁcarbonyl)pyrld|ne 3-sul fonam de; 151
N-(3-chl &ofjfiBotia 2rgt)+3coyppbdntilgrainzelequliforexadté; n- 2- yl } - 6-[ (4

6'“@@-&%&%{1%% in-2- yil)wr%iﬂé/.'3]_s%}’f{nilgglﬂei 3 -sul f onami de;
NG GO DD TR RS T o] ul

xal i n-2 ene- 2-sul fonam de
N-(3- Qxbcwqm@m@ M1@P2@%h@®5ml)mmm0dmmma§u1&nmhée
resent inv are_ usef ul di ¢ nents They may
NGBS T RS- SRS ot for the

N-(3- @ﬂ@ﬁamhax@m-zamd!mﬁleﬂl@wlﬁﬁlet3 afifoadin@ienmune di sor ders
i Seases, cardiovascul ar di seases,

methyhé&{[@d@@@ﬁ@ﬁrangg}gi%v%a@@kulf@@ﬁﬁ@fridane -ercarbgiylaie ;
|
NSOy AL eSS L OhSh SRGIRARAD,

N-(3-gil@btjuinhexatiatd-on- 1omelhyh gHi iRjidizb Rs4-sulforangdembodi ment ,
t he conpounds of Forrmula (1) are useful for the
treatnment and/or prophyl axis of autoi nmune di seases
In anoer eﬁlfbt)almlé %crc)ﬁr(ﬁ{ﬁ%ﬁ)g‘ﬁg ?hV%Hﬁ(;h {Sprdy ldkd Qlc m?&lnfcf Htotmula (XI):
psori asi s, eunmat arthritr's, system ¢ Fupus
erythenat05|s, i nfl ammat or y, b€ dksease, lung 10
i nfl ammati on, thronbosis o brai 3
i nfection/inflammti on such as n "Fis or
encephalitis. In another enbodi neny; the conpounds of
Formula (1) are useful for the treg nt and/ or
prophyl axi s of neur odegens ases including
Al zhei mer' s disea§ R H q;"gton' di sease, CNS
trauma, stroke or QChB- e ocQngeN ons. 15 In still a
further enbodi ment accor & ng o thNHnvention, the
conmpounds of Fornula (1) are useful for the treatnent
and/ or prophyl axis of cardi scul ar di seases such as
at hero-sclerosis, heart gxﬁtrophy, cardi ac nmyocyte
dysfuncti on, elevated blood pressure or
vasoconstrictiqn.,2Q In still a further enbodi nment
wheregesar.db-Agy B & tRn eRT. i eRt itsris defisecddhaye wrdisthe prawgsorhiatahe compound
0 I
of Foﬁ&le hlér"giglf d 3-&1&%’[?(&%}@%@@23%@@%0%@61 Emﬂ{e (%}’ 1@3@5% 49-1) nor 3-
[(3-aniiﬂ@l2uﬁnmg;al1ﬂ3amiﬁhy}iPthermmeﬂrﬁoaS spd)astic anaem a and
pure red cell anaema. In still a further enbodi nent
according to the invention, the conpounds of Formula
Ina fﬁﬂtﬁeraeﬁl?ooﬂﬁﬁétﬂlaccc?rél go&) th&d %\Ieﬁﬁ@ﬂ rf?g) ox@&l&il/ Q'&om und of Formula (XI)
prophylaxis of cancers 1 ncluding non-smal P?
selecte{d\@ﬁh)th@ﬁxﬂomng grpaprcr eati c cancer, endomet ri aI cancer
arian c ancer, sem nomas, thyroid
N2 R BRSBTS RBER S orm i 7 or o,
N-(5-MBRBRY-Y-E@hFIL R AR e alih& 2 SamaRiR,; and | ynmphomas,
cancers of the lung, prostate, l'iver, colon, breast,
N-(5-wptlipexy2-pysrali nyl-penmDquise 1dinerg, 3-diamine ;
N-(5-methoxy-2-chloro-phenyl)quinoxaline-2,3-diamine ;
N-(3-methoxy-phenyl)quinoxaline-2,3-diamine ;

N-(5-methoxy-2-bromo-phenyl)quinoxaline-2,3-diamine ;
N-(3,5-dimethoxyphenyl)quinoxaline-2,3-diamine.
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mal i gnant nel anoma, testes or ovaries, or |eukem as,
i ncl udi ng nyeloid and | ynphotlyti c 30 | eukem as, acute
wonp@rotxsd eukem a (AML), nultiple nyel oma-rel aPE€ERPINEG065688
The pgllagﬁ% %fwat%%teagﬁl hﬁéHE na ‘?snﬁl] ?rﬁg)nr%hﬂi %0 Z)?nipaﬂﬁil ﬂ@ﬁﬁ%adlly available
nd Kaposi's sarc . t anot di ment
startingm«armhlmgsm@ﬂtetfellmmmg rwn«:m], mtthedcorppacdiarasf It I%mlrhalappremated that

e use ful, for. the tre tnEn and/ or | axi s
wheregbishr GhE Tl PREI b HBHARY 16 S8508 VARESHYActmg: moles of
reagemts) §(h@éh|fs Tty QRd SiveRS Yt SdxperiRbh@l FohdiflbRERELSalso be V%ed unless

ast hma, stroke or i schem ¢ conditions, ischem a 28
other\@%wi@(igmﬁnmﬁ@m OendEeBs8ay ewrvvltlsﬂl@martmuhir etastagits or solvents

re lactivat ta nmus
used, BAPAEHCHATR Ry SPermROR) By e GEFERC NG iy eapepsing routine
qﬁnngmﬁﬁy@ncamggogene5|s i nvasi on netastisis, in
particul ar nel anoma, Karposi's sarconmm, acute and
chroni c bacterial and V|ral i nfections, sepsis,
t LR
Whens‘%:rﬁ]g?géc?gg 6i}hla ace 1%11&ﬁ et gﬁpoﬁﬂdsr 89 rte ?ééé&r leIlVe]iltIOIl are typically

adminfstdred i the feml @fh@hh@hac&ﬁtﬂ?baﬁ@cbﬂlb@ﬁnh(ﬂﬂ Hebcd, rpjhwmm&smldal compositions
the lung or i ener al Iun% ai rways i nf| ammat i on.
COMPIAHRY ﬁé@%@@.ﬁrﬁma@c@ anhg Rk@rmh@urlﬁ%hti‘icaatablescamer diluent or
f
excipi et(r)t}{{:/lgtﬁ)?% gregegég)gf Iﬁ1r1]1 gtﬁé S&%g ro?}&lfenﬁ%ﬁnlt ﬂggﬁ%?r% g}’ﬁé}%brﬂ §illed in the art
is awa$¢ epa etholteeaciciyngf sack biroen ddlacmt\mtexmment)émﬁlmumdk auifabl¢)to formulate

h th anlanlllne of Forrmula (I11) in an appropriate
ap m?ﬁ?@%ﬁ? QIRPSEONE: OH or MeOH 10 i n absence of base,

either by traditional therm c nmethods or using

m crowave technol ogy such as those described _ ‘
The chepenmisf efetheiinvention Esagathce svithRy convenpiongly @nployRl Rdjuvant, carrier,
diluen, R](r')) e%c%&elnt {@1%3 b'g‘ HI\IIﬁNe'aIdnq ifl:re)le(f_Il‘[l}l}Hloil f?a%?a)%egw Llcgf’}lﬁ)%ﬂ{lol)ls and unit
dosagés thBicoP.anin RichRorm May FBemflodeBaLsARls N Qs edfidineefilled capsules,

15 I'n anot her enbodlnent according to the invention

or liquids preh v delytiang sepessionsoemuliions: dpdisaer eapseles fifgd gith ke same, all
for orﬂed’sé V&I 1![1\{ﬁe ?({Qﬁlogfjét%%e tn? egt% Ql&)l%lt §)Jlg fo(f%qgnt&ﬁlg%fcﬂkﬁ% iubcutaneous

reac &m'no er va
use). $.md p&aﬁlwcéﬁtmal Cchhpxtslltdﬁls ahd boit dosage (drX)s thered Ihtﬁaji) c@spiiangredients
of base such as .triethylamne, isopropylamn

in conm:rE;Q(nak prgg?}p@% |V@‘Elh% Vé]ﬁl}()ﬁlé?.ddlﬂﬁ)l%é“ a@th\@ c&&gogﬁgq or principles, and such
unit (Rfs g@%ﬁn@ dn%ra%%ntaﬁpla ?ngulﬁﬂlﬁfeh cBRctive? aﬁio‘ﬁm Q)rf Oﬁl%n 4281\% ingredient

ferre se I's pyfidine. RZ.
commensurate with the intended daily dosage range to be employed

Pharmaceutical compositions containing pyrazine derivatives of this invention can be prepared in
a manner well known in the pharmaceutical art and comprise at least one active compound.
Generally, the compounds of this invention are administered in a pharmaceutically effective
amount. The amount of the compound actually administered will typically be determined by a
physician, in the light of the relevant circumstances, including the condition to be treated, the
chosen route of administration, the actual compound administered, the age, weight, and response

of the individual patient, the severity of the patient’s symptoms, and the like.

The pharmaceutical compositions of the present invention can be administered by a variety of

routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular and
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O/S\RA ANNH30 DK% O)7f R
N-SRIX) (IX) HO20 (1) wh

R2, R3, R 4 are arCHBEP2066/065688

t f iy f ebreahad o Ik li luti
001 R AAUTERL SEF QYCIAOLR SN iy oo o
suspenMOn2NA7H0R Ba88erPVOER2DUBHTIGSIEBBVEY, tie ddnipdsiticpRbje e®nted in unit

Ri ENNH | O wherein A B.D EL R.R, R4 :
dosagg, formisgioqaF (e 25H6VE RNtIwBF 3T { AL dBTHSBURGS GRICEs to physically
discrefeOfiill @uitable! ds BRitary AoSe@dof h@MhA REbbES lanBEHAY: mammals, each unit

4,5-di chl or o- N- (3-chl oroqui noxal i n- 2] yl )t hi ophene- 2-su

contammgnamprdéetemgned quantity of actwe material calculated to produce the desired
therap%ﬁt?ccgftfé/clt_ljr\ll- soc1e{][%o%r\911 | a S le ph%m\{ac)egt?ga eegcel%)}'lenI anyplcaij unit dosage

formsélnau@@preme@ $romesRedd AaxalltNosyyinkbebE gResqid 0p@| sd@ons or pills,
5- brono- N- ( 3- chl or oqui noxal i n-2-yl )t hi ophene- 2- sul f ona
tabletsyicgsules or the like in the case of solid compos1t10ns In such compositions, the pyrazine

derwaﬁvg i Sgugﬂgr\l‘ a mSP!: (%é!np 'ag?\ﬁt (?’ % %‘bd?ht %bbyeﬁyWelg:}lt or preferably

razo am d
from e{t{o(lﬁi e hiosud @}UT/Jﬂ@(@biglht)&vMi bharfbﬂii@]]nﬂﬂl Bedmpy\/drious vehicles or carriers and
henyl ) pr ofpanoat e;
proce%m@[%@ hetpfyl 5 lfﬁrﬁb&&meﬁiewiﬁ dosiiedemaul f onyl } but anoat e;
N- (2-chl oropyri do
[ 3, 4-b] pyrazi n- 3-yl ) benzenesul f onam de;
Liquid\l-f((rﬁ1s6suithblhl for @qali auoxalsirati @ ;zia)rb'anlném asulithbleamjudeys or nonaqueous

Vehiclavgé{ %E $r[§$ 816s§e g;@ gﬁ)f)glglgr;%%g be (ir%pts . elwfo?snarg qie like. Solid
forms %5}3 nRak! RRaxhaisle Jléy of the follown¥ ingredients, or compounds of a similar
3-chl oropyri do[ 2, 3- b] pyrazi n benzenesul f onam d

natureeagamder such as mlcrocrystalhne cellulose, gum tragacanth or gelatine; an exc1plent such
as stafc&q%rr#aa 0%5 ogl ltllllsrl]l(l)‘[égara ing aggnt)su%h 2as da{lgl?i}cth&,hﬁr%%Qe or corn starch; a
lubricA¥rt (s3cte hd ﬁfagﬁ’é-éiLﬂﬁ) ¥@hialt; 3-glidhnSsukh W cob&nZeMes fieRadd, d&weetening

agent such as sucrose or saccharin; or a flavoring agent such as pepper-mint, methyl salicylate,

<
®
=
8
=]
=
¥]
=
20
&
>
ilve
O
m
P
- A

or orange flavoring.

Injectable compositions are typically based upon injectable sterile saline or phosphate-buf-fered
saline or other injectable carriers known in the art. As above mentioned, the pyrazine derivatives
of Formula (I) in such compositions is typically a minor component, frequently ranging between

0.05 to 10% by weight with the remainder being the injectable carrier and the like.

The above described components for orally administered or injectable compositions are merely
representative. Further materials as well as processing techniques and the like are set out in Part
5 of Remington’s Pharmaceutical Sciences, 20" Edition, 2000, Marck Publishing Company,
Easton, Pennsylvania, which is incorporated herein by reference.

The compounds of this invention can also be administered in sustained release forms or from
sustained release drug delivery systems. A description of representative sustained release
materials can also be found in the incorporated materials in Remington’s Pharma-ceutical

Sciences.
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N-(3 chl or oqui noxal i n- 2-yl ) - 3- net hyl benzenesul f onam de
33

\Nm&mﬁmmhkmrqu|noxalln 2- yI) 4- (trifl uoronet hyPQhEPZESIES6SS

A ) - 4- cyanobenzenesul f onani de;
The pyra(zﬁ}ecthérmauqeﬂ acoaling -t@ -Rdrinmudk- (1o dodpe bz epreparbd drvanrirckatily available

Stamngaiﬂt%rﬂ%w%sbmfp Howing epncralmethads idirasrduinss B igHibggppreciated that
WhereN‘ BalCHl PreRGridNpRHnnidt ¥badiiphen¥! rdcast E&ﬂ%ﬁﬂt@és time, moles of

3-chl or oqui noxal i n-2-yl ) met hanesul f onam
reagems (sﬂtﬂﬂt&)re@qman@)@vqnn @hgr| peoprnil | cosdiltibon aan ddso dndused unless

othervrv,%{ ﬁ[ H | 8{)‘[‘13 ullnnrga{(c foh COIldlyl01)1£ 1¥1£1}|1 gfﬁrgievw lélpfalotlcui‘glr f&ctants or solvents

used, Duf B&&’h EddaiaE Udan O lbtBrmdinyd )bﬁm!he g]e‘ﬁsd)'nf aadd nf tHeehiyhding routine
hi ophene- 2- car boxyl ate ;

optim{sptRICOetdyERsi noxal i n- 2- yl ) ani no] sul fonyl} |

-met hyl -1 H-pyrrol e-2-car boxyl at e;

N- ( 3- chl or oqui noxal i n- 2-yl ) t hi ophene- 2-sul f onam de; 30
The f(ﬂ}o@«hﬂlg)dihbré‘ﬁzﬁtﬁnﬁ ¢ for egpictiodalid thetefthitiods btluat obenzenesu

min (mlr( Bt%HPro@@&Gr BEEEMn mzm;h (milinqle), :-Bi GRYYLAE BOU Pl (quivalents),

mL (%@1}1%@28846%%@%& %ﬁg&%cém_ e)z%z‘]qlgﬁgégtg: acid), CDCl; (deuterated

chlordﬂanir@ CIBC% Qqéﬂuﬁlﬁwafboﬁata) Ylul-(8oppanodide) l)lmqu@cﬂﬂ(ﬁﬁﬁﬁtHane) DMA

(Dlmeéh%?’ﬂe%d% BV, (Biseihy bmmide) BMSQ, (Dineiby Bsudigridsha PMSO-ds
(deute%[g(f g?%%hdflﬁgioé‘fde% ]%t3N STrlgth(y da 1ne)h Eltg%cn(g;[hg;/ rafe&?tﬁ)e,_]%tOH (Ethanol),
Et,0 {Bigtlyd rérr)d (HPIEC I(IH@g’:‘l Pedfidraraocg me@ﬁhmrﬁatygr)ap]ﬁy) KtBO; (Potassium

-nmeth pr )an1no yridi onam de
carborgils. Wior G4 no%ﬁ?r#&érw ) THieSehhot HACFYMe s8lga)  oNMP - (N-
methy@r@ﬁgone) NMR (Nuclear Magnetic Resonance), MeOH (methanol% Nal (Sodium

| or oqui noxal i n-2-y1) - 6- met hyl pyri di ne- 3-sul fona
iodidepg dlgaHCﬁgt h@ﬂodlum blcarbonate) NH4Cl (Ammonium chloride), (NH4)COs

(Ammog&{pé 8%?))91&% O(HI osp o1nos1‘9{(l‘1&2s?r?’ﬁ?éss E)s%n%}n}ogl)(lde% lplgaszes) PI(3)P
(Phos%ﬂraﬁayﬁﬂﬂsﬁbp%uinﬁ olslﬁhall’%w PHB4 I (pRphdddtind a1 bMpishhosphate),
e -

enzenesul f onam

PIG.4)P3- cRhesnbatidvitiaildin- 34 -yisphorehag). - | PIGR da@spenhatidylinositol-4-
phos PO D SPGB PR HERD  hmptons
oxychi&2ide§) Ptd R8s (PhésphhtidyliRosi{oR), TDHEEpN (WHdeth¢lX1,5,7-triazabicyclo[4.4.0]dec-5-
ene on polystyrene), THF (Tetrahydrofuran), TLC (Thin Layer Chromatography), rt (room
temperature), Rt (retention time).

Depending on the nature of A, B, D, E, R, R', R% R’, R*, R® and R® different synthetic strategies
may be selected for the synthesis of compounds of Formula (I). In the process illustrated in the

following schemes A, B, D, E, R, R', R?, R?, R" and R’ as above-defined in the description.

Generally, the quinoxaline sulfonamide and the azaquinoxaline sulfonamide derivatives
according to the general Formula (I) may be obtained by several processes using solution-phase

chemistry protocols.
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15 wherein n, AL B, Db EE R R, R, R3, R4 are as
defi ned above with the provi%io that the conpound of

wo-e0ombHasq XI) is not PCT/EP2006/065688
. | .
Accorm‘ gosgﬁ%gy%%&hn gﬁﬁﬁg%alfﬂ(e?’sugrdnh%{g?ﬂg agg FL%% 0'94%11 %?&hfona ide derivatives

accorc@mgtmlhe (et 6&0bBerhliHb(I), Vlflnard:)yf the Istnlmntmtmﬁl; BEEI E and R, R ,R? R’and

R arqa:%s? dl rc‘l% t%% targ:gorlglgq\%%g[;{ : on‘qﬂ? BI?H){)OI‘I \vagﬁ}g%\?afﬁ%gg Eﬁ) and anilines of

Formd}h ((I?H)"3 byd Rt REXMP REIYb-p At NI LBE plotocols, dbiRM A€ihose shown in
N- (5-ret hoxy- 2- met hyl - phenyl)qU|noxaI|ne 2, 3-di am ne ;

Schent¢- (| Sbatewhdx e typyeal girodedyie, phe myicleqpliitioxabititation 3s gieefpimed in an

ne ; : :
appropiiqe SHREHGSAT 25 HIOST 6F PAERYI Pothshseatt bse £rrgicnrs g6 acid such as
AcOHZEMtNeK By rfﬁidh@h‘rﬂ' peenyd hidtHoaear! dsier &1&1)%%ntéwnology such as those
5- met hoxy- 2- br ono- phenyl ) qui noxal i ne- 2, 3-di ani ne ;

dﬁwmhﬁi@ﬂmnﬁﬁmdﬂﬂ@ﬁﬁ@%ﬁ&ﬁenyl) qui no xal i ne-2, 3 -di ami ne.

31 WD 2007/023186 PCT/ EP2006/ 065688 The pyrazine

derivatives exenplified in this invention may be

prepared fromreadily avaStkdthel starting materials

using the follow ng general nethods and procedures

will be appreciated that where typical or prefefrg

experinmental conditions (i.e. reaction tenperatures, R

time, noles of reagents ~solvents etc.) are given,

ot e Hent al can al so be usedaunl §Ss NH
(R ;j: P stateq Eptl ction cond|¢| Y
varyem th”t partlcular t ants or s01(Gdn e

but such itions can be deternined by the p& soN NH
skilled in theR'art, using rodtine optimsation 0:§\ 4
proqedur es. Qhen enployed aan phar maceuti cal s, thq) o R

conpounds of the present invention are typically 10
adm nistered in the formof a pharnmaceutica

The algig% agrlg;ahggsao%%@ﬁg%gg%g %‘I[a%laelfile}t%glﬁ gllgtcommercml sources or they

may bEPAPARAGH h &AOWY c&RHERIGE l%%l%g ‘f)%deﬂﬁres siebihl A @Rsc Qscribed hereinafter in
excipient therefore are also within the scope of the

the expmplesrmr cpmmhlpnfdrprocmdp@s é@nwgm dngckilled tithheaart | S
t ch garr u r
The c@)czgol (geirléfﬁ Wecs\glfr‘r}%lé)ungﬁ (hif eb?bé’ t?lg ?1‘[ ngstﬁé ]g ]!) g0t nd % R' R* R, R

* are PRadbIRE letfln@@| alROPRPSict | Rom e E[iaﬁloe@rﬂ@auﬁt@k&s odf FbAnula (IV) and
i nventi on, &ether with a conventionally enpl oyed

sulfongenidps Hh or%la Vérby well kpewie selptiencphase shemisy Mselopolasedh as shown
in SCHSH{eOz BQS\{V (%tmn{%k @Qﬁytcai%@zst%%ﬁ)e égbéﬁﬂ?fl oyg st 30 (3), 340-

osages her eo in suc e‘enp
344). Bod tyghscal prochduas, thahhﬁéﬁphi)lllc fubktitador mjpanfoe&;ad iro&n approprlate solvent

uids such as solut ons, S si ons |SI
such aéﬂﬁ%ﬂ@é DM 18&’;5%%9‘11%5‘30 3 ‘P%Ssau%f ﬁ% é’éﬂi‘g“ 39 T Eovorl dpepending on
the 1n9fn§ﬂc HS®ivitQlorldHid¥s de H’(fﬁﬁ\%@ 0%'?%1‘111!11@ lﬁjbﬁfdt Honamide derivatives of

solutions for parenteral (including subcutaneous
Formujs &), tl&mhct;mhwmmc potfomadd awmp@sl temperstuagsdn dim preshmsageabsence of
Nal or 8ufnse1thereby trad1Hc?1¥al it %Ecl I%%thlogg or gsn?gn Emcrowave technology such as those

described hereinafter in the Examples.
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in conventional proportions, wth or wthout

addi tional active conpounds #r principles, and such
waeior/oetasage forns may contain any suitabl e ef PEDEP2066/065688

anmount of the active ingrggi§ht, comensurate with the

i ntended daily dosage range to %e enpl oyed. 25

Phar maceuti cal conpositigns contai ni ng pyrazA e N Cl

deri vatAue @ls |nvemﬁnon can be ?

gg n Hl kn wn iyn KhethqrwaceutﬁcQ{ A

5p t one acfi®e conpound. GEnéEaII%
conpoun&s oﬂ‘thlgllnvent on are administered in a O—'

pharmaceutical Iy effective anount. The anmount of the/ “R*

conpound aﬁ& ally adn1 tered wll typlcallm
det er m ned ; a 30 phy ian, in the |ight A t he

The dicBldRY REvAIVS WIFLRRERSIV) %&%‘ aih&e ceRR kS th QBninR B8l sources or
treated, the <chosen route of adm nistration, the
they may @alpr@mgb fiioeh sltincorirespending bishemangedennetigest of dngmula (VI) using

conve{n‘ﬁcgp ggfocgﬁiﬂres gy%tr‘]bg/:,%lledsgﬂ%deﬁéh rL%s gh?—ﬁ\/élsi%\l‘tﬁﬁr: IScl)feme 3 below. In a
typicaPPRCEREE YR Gk step fohh@dﬂﬁl 2fucbiteHOr @sRAtefluRY BN §udRequent step, a
can be adnini stere %,a variety of 35 routes

dione phEpmeHngY BP# frepted taih, PQElams thermesencesefiuerastie base such as Et:N to

give t@é&p&éﬁ@ 8%?[%% g%@ $ git] liinq%ﬁ]adQ§2 suyfpa%{sﬁlg{e{ %&%g l?e% hereinafter in the

Examples| adn1n|strat|on can take t he forn1of bul k 1iquid
sol utions or suspensions bulk powders. More
comonly, however, the co ? ons are presented in
unit dosage, forms to faC|I|tate accurate dosi ng. The

A__N.__CI
gt 2 uni t d sage forns" refgr sically . B% B
(wk1jﬁ§2}et& uHoi t Qhrfab+e>d§)- osages +oR) ;I:

Sebj et s and agdher manmal s, el n| 05 cont ai ni ngEa N" Cl

predeterm ned quantity of actlve naterlal cal cul at ed

tM) produce tM® desired therapédWic effect, in (1v) Sulf
ssocgi ation with a_ suitable pharpmaceutical . exci pi ent
0nam1$ ggP“HWPt(Vdo@%ﬁg@e i pred Pﬁl&qrda”%npfpé@mw SourEGS or they may be

prepat@ﬁ CHBAS YhE dcoﬂ%%ﬁldﬁﬁs gﬁlf% H‘&ﬁ&esot)f t A l{ﬁé ngk conventional

conposi tions or ets, capsules or t
procedumes heowadg afe si@]lchirchwpm;,l 45 shwsvn im teuStheme 4 below In a typical

nposi ti ans r.azi derivative i.s al | .
procediPRORE iR aHPoH IR A LB PTeOSTEeL S RS ShI Ry e Rgnin a solvent
such aQ 'Et@HﬁVI%’Cﬁrb'cHothe bF @AcRRAN adthbQ AROEed4R¥CiIRMINE GBBT )

with fhe remai nder being various vehicles or carriers
Examplagi processing aids hel pful for formng the desired
dosing form Liquid forns suitable for ora
adm ni stration may include a suitabl e aqueous or
nonaqueous vehicle wth buffers, suspending and
di spensi ng agents, colorants, flavors and the |ike.
Solid 15 forms may incl udehemed exanple, any of the
fol |l ow ng |ngreg|ents or conpounds of a g mlar
nature: a binderf such as pjcrocrystallinel dellul ose,
gumtr agacantﬂ-ﬁ&Rgel at i N amexcipr eF?t_S:m;gh as
starch or |actase, a disintegrating agen® such as
alginic acid, Prinogel, or corn starch; a |ubricant
such as nagnesigxy stearat(® a glidant su@h as
colloidal silicon dio-xide; a sweetenin agent such
AccorgBigsiqe prpsler oprogess.c ARPPFRIng rsuéfomra\ﬂ@r4%3@g@e}ﬁul§%4imﬁssulfonamlde

derwaﬁ@@sofcrcomlﬂg to tﬂgég%kal%%hhﬁw(ﬂt %here@ e suBLt@d08fs A, B, D, Eand R, R?,

R’, R " are as above defined, are prepared from the amino derivatives of Formula (XI) and

sulfonylchlorides of Formula (IX), by well known solution-phase chemistry protocols, as shown
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I njectabl e conpositions are typically based upon
injectable sterile saline or3gphosphat e-buf-fered
w@ 2007023186 ot her injectable carriers known in PECEER2006/065688
ScHth AP WENERL L W RIS B! AFoAGhLYREd ¥&FornRl in th £
in S Formil a %I) [ n@}gﬁ%ﬁw pcon'p03| t%i%ons Olggl tlypl Cc {Ify & mnor b oo ©
pyridicgnpidnentvithbutequestlvyntrsanigan g, 2editemben2be 0DGEntimgl@vthe intrinsic

.b i.ght th the repaind ing the.injectable
reactgly b sty Relorie O FrETAB SO dBs STk Cbppateiged at various
tempef@ire®rthéibyaeité il BicBflicQhethtdSGtRRoEnRRAIRASEdhAPR g? K&ch as those
nmerely representative. Further mat erl als as wel |

descripedoliereigilitey in dehiriagupdes. and the |i ke are set out in Part
5 of Rem ngton's Phar macest#cal Sci ences, 20th
Edi ti on, 2000, WMarck Publ Con'pany, 30 Easton,

Pennsyl vapi a, which is incorporated herein by, 0
r efREreny Thgs corrpounds of this invention cgh al @ R®
adni ni stler 28Ri n sustai ned rel ease forns or from

sust ai ned reI ease drugdjelivery systems. A ESCLI ptNI_P
0fA eskmt at i ve su ned rel ease materg?
(R")—B biound i it t he |$\<Rf‘po-r-a1-ed—rrat etfats
" N ng Pharnma-ceutical  Sciences. 35 3F W
2007/ 023186° PCT/ EP2006/ 065688 Synt hesi s of con‘pcmmLs
of }':&5 i nvention: The pxrazine derivatives acsgr di ég
mula (1) nay be prepared fromreadily avail abl e
Am1n($tc’ﬂr1tfatn@srmtEd51inaﬂzs (M3 mg pepartdl fram thg Benmoab-chiptdh adavatives of

FOI‘n’Rﬁ’SL/ gxﬁgggqe)grﬁb q_:fl l%oélalu%ﬁe bgfg/}%{ g]%%%ﬁgqlhl?%{qgha\(l\sg % emistry protocols,
as shor\x/%aﬁt $ APt Y REGRL W £8pidal PRycedRE Sfic AliclRo rgﬁ@& §i¥sBtution is performed

sol vents etc..) are dgiven, other experi
in abscoeedd f bzcsnwsu@narahmﬂowtuseki/eumdwhsas NMPe M eorsidbtAe ckuch as those

eac ndltlons may vary with the
descrl%%%@ﬂ?%‘?@@?% ®Sor sol vents wused, but such

condi ti ons can be determ ned by the person skilled in
the art, using routine optimsation procedures. 10
The foll ow ng abbreviations refer respectively to the
definitions below mn (mmn:ute hr (hour), g (gram,
mmol (mllinole), mp. k't“?lﬁ p0|nt) eq.

(equi val ent s), m_(rrilllllter) L (mcroliters)O
(Acetonitrile), AcOH, (acetic acid), CDC13 (déﬁter
chl oroforn) CsCCB(Cesi umcarbonate) Cu! (Copper

i odi de clg.or t hane),
Ebt an'? de) 3D| met hyI f or mani d@/A DMBQ_-NH
thIsul f-exi de) Q 9
oxi de), Et[3N (Tr| et hyl am ne), E S \

|
acet at e) Ett)—| (EthanolH,, Et20 (Diethyl ether), HPLéI'I2
(gl&(ﬁh Per f or mance Li qw d Chr omat ogr aphy), K2CQO3
hssium carbonat e Vs (mass spectrometry), (xiygS04
(I\/IagneS| um sul fate), NWP (N rnethyl pyrrolidone), NWR
(Nucl ear Magnetic Resonance), MeCOH (nethanol), Na!

i ' te), o
2-Am § llrr]'lH}uomH% agr@%s dgf‘?%gg%y%m(p%@db%% r;[]ﬁ% did& G Xerivatives of
Formudarfidonby ek]l- klﬁbS/n(thmiserpdlheriehiisigsprptdEbBK& shown in Scheme 7 below.
Ina t)&)lcai)ls)’l%go ur%eo S’[hé Ire%gtlgn 1}§ngr ormgd usmg 8\)1154)2CO3 (XIII) or aqueous ammonia in
an appropriate solvent such as DMF, DMA or dioxane, such as those described hereinafter in the

Examples.
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(Phosphati dyl i nositol 3-nonophosphate), PI(3,4)P2
(Phosphatidylinositol 3,4-bi¥phosphate), PI(3,4,5)P3
w@ Rivospdisd | dyl i nosit ol 3 4,5-tri sphosphate), PPCHEP2006/065688

(Phosphati dyl i nositol - g g Egte) Pl (4, 5) P2)
(Phosphatldyl i nositol - 4 I phosphate), POC13

(pho QLT chlor|de) Pt dl ns
£h i dyT]i nosjt pol
% Eggli trlgh%5%§§glo[4 4. O]dec(B) ;]é; :I:
pol yst§rend), 1HE (Tetrahydrofuran), TLC (ThlnE ayN

Chr omat ography), rt (room tenperature), Rt (retentlon
tine). Degpgnding on th x"pature of A- B, D, E iR

R2, R3, R4, R5 and R6 different synthetic strategles

If the plpgyelset eizeneralsyhtictie m@t@qﬁatarmmts‘lpphca@tmﬁ@@ thedetariion of compounds
of F01Fn111ﬁ'11‘g|l\h su(lta‘élghnéerrl%léct)ct]s 20 fg‘@ﬁ%&ﬁ Illyguws }9 ta%rslogﬁ q%ﬂ in t%e ﬁ% should be

used. as above-defined in the descrlptlon 30 Cenerally, the

qui noxal i ne sul fonam de and the azaqui noxal i ne
sul fonam de derivatives according to the genera

The plg%ﬁgy%%ﬁélyq%@t pl% ch% & Qﬁgrcg tcoﬁ@?ﬁ&ﬁcﬁf ﬁﬁ%g‘&l‘?ﬁw@ﬁﬁ&gme readily

prepa20 Mg/ I@%ﬁ@&h?@&'ﬂdﬁﬁﬁﬁ@ﬁ/ﬂ&iﬁﬁi@rme Bhgeg uballgnene equivalent, in a co-
process, . qui noxal i he Eulfonanl and azagui noxal i n

solvery, TygiRabaies det P4t BEdrosiEopeing TSUORKCaRbHE cthoxide, sodium
hydrldéoﬁwés‘?hrﬁ 'h%/dro‘ﬁ’{lfér ﬁ&)isshhﬁ‘ nRsgEAd YR gh Lﬁn hgdroQ1de cABHm hydroxide,
R 4 are as abov
benza‘qj)mr@p ah@ldldi Idmﬂlanhbtrmhd: (ﬁthylckmdlanatw,vmsglomnﬁo tbaudtanging,) diethylamine,
|I|n s of

Plpera%‘élleﬁfl an‘?: ﬂFé% ng# r‘%/ls{ﬁlla{?f%’é d Oxécg‘@@&‘ﬂn 5%5\11%88%“ by addition of a

non-s&R&WNIni s@m'_% caSRed s LadBé PM¥parkd b ntu)(ﬁ’ﬂgcaaﬂohﬂfo%(‘(ﬁ‘@h’é £id WA a solution
nucl eophi lic substitution is perforned in an

of theagation pispditia @tbylhemnost@c maggesgtrmeleﬂte)l\/émlﬁlqym&bsseh@et of which the
desire? ngﬁé %aﬁt a]?rse’?lﬁggt or I%EI% ans Ia?zls% ésloﬁge Cre%ntlvggtratloyl and addition of a
non-sdéle&tinol ogy such as those descri bed hereinafter in the

Exanpl es. 10 Schene 1 Rz~0 \ R3 (R1)ONC RziOIl \

R31BSAN-NH"D +/ (R_RENNH" DO- ENNH O

[ i :

Accorgﬁél &Q‘g‘t%}l@leésrﬁgﬁ%‘%ﬁl oér!)&%ss (c()HpLyI(ds)Of%g;e%?g&@, Jre]ﬂel %@ é:l()lt%eétred to alternative
compcfuhdmcxf arrenti dl), saplogeg aritableeyitcrevmyesnpreehaqes felbrknown by a

ounds using procedures such as those
Pmﬂmaggﬁga g?ﬁ%relnafter in

If the above set of general synthetic methods is not applicable to obtain compounds according to
Formula (I) and/or necessary intermediates for the synthesis of compounds of Formula (I),
suitable methods of preparation known by a person skilled in the art should be used. In general,
the synthesis pathways for any individual compound of Formula (I) will depend on the specific
substitutents of each molecule and upon the ready availability of intermediates necessary; again
such factors being appreciated by those of ordinary skill in the art. For all the protection and
deprotection methods, see Philip J. Kocienski, in “Protecting Groups”, Georg Thieme Verlag
Stuttgart, New York, 1994 and, Theodora W. Greene and Peter G. M. Wuts in “Protective
Groups in Organic Synthesis”, Wiley Interscience, 3™ Edition 1999.
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15 the exanpl es, or conventional procedures, known by
one skilled in the art. The ¥hloro derivatives of
wao-eoomtasq 1 1), whereby the substituents A B, BLT/EPANE065688
C R of M i td% BLG ARPUssodRlibAGHth b 6cR! SBREAES b -
omp r%m%he d|1 ch (lnr ocﬁerév%@\e/es 0 X orlrru 1 I}I\})eanﬁ > Oy s
tallizasiomh ffm]mmvaimatﬂfn &0 amualppropiipte sh))l'vamel Thk pbavmaceutically acceptable acid

additi(%gl L ?g{ %%{%ug%eﬁ %@%k’o&%tw csoniagég bgsﬁj E%&ér{,‘ p&;tygqe prepared in
a conVt@tiSAAGYAInkbE FoP @Eﬁﬁfg’l@sa s@lg‘u&ﬁg))f tl%"i@eez&lsg%&y bd fledled with a suitable
typi cal procedure, the nucleophilic substitution is

acid, qo@lnef oeated it o sautﬁbéepmlwm ane theolewdting saluishlated dbibEr by filtration or by
resence

evapogglon Lﬁgg eﬁ%cuﬁg 8ﬁ{h ngt T §olf\ﬁe§ﬁt Cﬁl}aéggi;ei%c%(@y 8?cept%f)le base addition

salts rﬂz!t}ﬁbé obQindeih uﬁtahmego@fmﬁﬁfem!yareaﬁﬁ@ a 3BRh-t54H @Pmﬁpnuﬂ@ of Formula
derivatives of Fornmula (V), the reaction can

(1) withey Wwwaéﬁ Bﬂél? hpas ok @#p@?adtbfrfegn%mt m@r@ﬂé@é@ffe@mﬁ ion-exchange

or Cul, either by traditional thermc
resmt@@ﬁd&%s u3| ng m crowave technol ogy such as those
25 descrl bed herei nafter in the Exanples. 30 35 WO
In the 20I0A¥102 ZB]ieSlﬁ‘reRﬁﬂ' iﬁEﬁQﬁﬁdlﬁﬁ%SBus‘ﬁ@t‘ed@ 1deand ol séiine cB&ApIdk, which are
Cl NHZ O=5~ , ENCI O//
not coRPIEIS TR VG Vtﬁwe@uavjlm(l%g @Pu(ssgpﬁ Elaﬁlélﬁ?%}%l derivatives of
Forrmula (1V) nmay be obtained either from comerci al
sources or they may be prepared fromthe
Examptest espondi ng bis ami no derivatives of Fornmula (VI)

he i SO BB RSB OBER TR S

purchds¥@ s ARIRERH¥Nka unl8s bihbstisStpbrié® perfornmed in
aqueous HG under reflux. I'n a subsequent step, a

dione of Formula (MII1) is treated with POCI 3 in the
The HREEs DR apd Mindyp geavidedin dhe axaammlegslosartbry belowgirg ebtaiped as

follovRPAPE dc&ihﬁg'\% dsg,ﬁﬂ {M?%o Qf%gﬁ{ngﬁﬁdftlows ¥§éﬁ1“H§i‘§ 5o

ose descri in
100% $& heme nidix. pldd 236400 @nfy /M I3 pBetbd) Whtets! ZMDF(E)S) ;BE-NMR¢ Bruker
HO' “~/0 (Rl)n Bp ~J~ ~ (RI1~IRENHZ IGHEHOEN
DPX%QOI\(IHF) (MI1) (VIT1) (1V) sSulf onanides of Formula (V)
may be obtained either from commercial sources or they

The pf¥ral€c HPLC purifications are performed with HPLC Waters Prep LC 4000 System
equipped with columns XTerra®PrepMS C18 10um, 50x300mm. All the purifications were
performed with a gradient of ACN/H,0 0.1% TFA.

The microwave chemistry is performed on a single mode microwave reactor Emrys ™ Optimiser

from Personal Chemistry.
Intermediate 1: 3-chloroquinoxalin-2-amine (Formula XII)
N Cl
AN
CLX
N NH
2, 3-dichloroquinoxaline (4 g, 20 mmol, commercially available from Aldrich) is dissolved in

dry DMF (20 ml) and treated with solid (NH4)>COs (9.7 g, 101 mmol). The resulting mixture is

stirred at 60 °C for 3 days (reaction showed 60 % completion). The reaction mixture is diluted

with water and the product is extracted with EtOAc. The organic layer is dried and the solvent
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prepared fromthe correspondi ng sul fonyl chl ori des of
Formula (I X) using conventioival procedures known by
woo®7ekilké ed in the art, as shown in the SchenBCHEP2006/065688
was er‘ﬁB?é’& uhﬁ‘eraretdﬁﬁécp yesgée PTRE &FHIE redi IR Fﬁt@ﬁﬂéHOLF IBL?if ed via column
performed in resence of ammonia of Fornul a Xﬁ,
chromatogeaphgl byenluting wath astréde@h, etiderOHIO At ax aafifordrl .Inat @8, %) of the title

compi3iss fanls SHer A RS IR0 IRy 4 N3 O 11 TRA 0

0 (IX (X) (V) According to another process,
qU|noxaI|ne sulfonan1de and the azaqU|noxaI|ne

Fornula (I) mhereby the S bstltuents A B, D, E and

R, R2, R3, R4 are as abgve defijyed, are prepared

fron1the am no derivatives mita (XI) and 25

sul fonyl chl ori des of Formul a , by well known

sol uti on- phase chem stry proto ol s, as shown 36 WO

2007/ 023186 PCT/EPZOOEijzié NH Scherme 5, below. In a
fo

typi cal procedure
the presence of pyri Gy or without a
co-sol vent such as 1, 2- dchIoroﬁenzene Dependi ng on

3- chlotr&ﬁm'ld}(taﬁhﬁszhﬁme r@ %C'g' Vot ¥infl) hRAE 35 W-finvBhalihd§8 605, 30 mmol,

Formula (I X), the reaction can be perforned at various
commpwsindler avalates frogi tkdsichhyrettnlai ui ondMR (le¥ milcanvehdatadsiodet5°C in the

sealedﬁit)ee F(ﬁ;g;hf L&%\Naﬁe YS@C%E gk;g%gs he gﬁatﬂ@ ggtislelmp?lo oF ﬁled?a\trggg material,

the re@tBﬁ 1|s dooBa toGk and thalNd with EtDAc F@)ﬂr Iﬁl)YTﬁR first (BO}N olNHolid is filtered
R1)" D,, D, OENNH E N NHz 11 U--?/ R4

f0110W(e§k|‘9y thle " c19p. B handinsh i rcrxetaliisgdsirmn @dﬂhulEéO(\Xl andgthe 2™ crop is
Washeervﬁ%ﬁf%gAé, & gf’f&}ael.g g?g% % O%pﬁlly 112 coq%oh}{&tLd/ﬁ/fS.?ESﬂ. 297.1, (ES-):

295.1.

ylation is perforned in

Intermediate 3: N-(2.5-dimethoxyphenvl)quinoxaline-2.3-diamine (Formula XI)

O
; O
N NH |
=
X
N NH

Following the procedure outlined for the synthesis of 2, N-(2,5-dimethoxyphenyl) quinoxaline-

2,3-diamine is obtained from 3-chloroquinoxalin-2-amine (1.6 g, 8.9 mmol) and 2, 5-
dimethoxyaniline (4.1 g, 26.8 mmol, commercially available from Aldrich). The title compound
is extracted with EtOAc and the organic layer is consequently washed with water (4 X 20 ml)
and brine (25 ml) then dried. The solvent is removed under reduced pressure and the residue
obtained is purified via column chromatography by eluting with DCM: MeOH to afford 1.1 g
(42 %) of the title compound as a yellow solid. 1H NMR (DMSO-d6) 6 9.40-8.50 (brs, 2H),
7.95-7.20 (m, 5H), 7.15-6.95 (m, 1H), 6.85-6.55 (m, 1H), 3.77 (s, 3H), 3.73 (s, 3H). HPLC (max
plot) 98%; Rt 2.56 min. LC/MS: (ES+): 297.1, (ES-): 295.1.
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Formula (XIl) and anilines of Fornula (I111), by
wel | - known sol uti on-phase ch#m stry protocols, 10 as
W@ baww23186 Schene 6 below. I n a typical proceduP@r/EPive6/065688
nucl eophilic substitution is perforned in absence of
base using an appropriate solvent such as NWP, DMF or
roce% Asuch as those descri bed hereinafter in the
\I ﬁo Il / R RN C1
' AHEESA T Rt ENNH NHEN
NHz z (XII) (III) (XI) ZNAglno 3-chloro derivatives
of Formula (XIl) are pre a%ed romthe dichloro
derivatives of Formula , wel | - known
sol uti on- phase chem stry proto gl s, as shown in Schene
7 below. 20 In a typical procedure, the reaction is
200 mP8F h@MNBdisusbRE 16 N 2608 c0e8h MWilh %z%%%l@iml @3 igN73 mmol).
an appropriate solvent such as DV, or “di oxane,
The r6§ul<§m1g a@lxttmwtm@d@ﬁ e thninsrasim ot & Whert heC cen’éﬁmde&le completion

of the éfaa on,A &y C%.Z)/ %%61 Eg) {Nyﬁcg-lgnge@é%or? d 0%59 pneggs%ﬁd’\l"s_@ered washed
with v&dtéf)an(imeh)unﬁéﬂ Vakuhrh tb BEoRDAY itls %bm@ldﬁncgﬁrlelr 2196 %). LC/MS: (ES+):

synt hetic nethods are not applicable for the obtention
1582.dEScohpodnds of Formula (1), suitable nmethods of

preparati on known by a person skilled in the art

should be 5 used. The pharnmaceutically acceptable

cationic salts of conpounds of the present invention
reactl‘g the acid forns with
8 3diopa silfgnamide(FpymygleVhqui val ent, in a co-
solvent Typlcal bases are ﬂgglun1hydrOX|de sodi um
net hoxi de, SOdIUﬁ]GthOXIdekSSOdIum

iy

Following the protocol outlined in procedure A, propane-l-sulfonamide is obtained from

propane-1-sulfonyl chloride (0.3 g, 2.1 mmol) and aqueous NHjs to afford 230 mg (88 %) of the
title compound. LC/MS: (ES+): 124.2, (ES-): 122.2.

Procedure B

Intermediate 6: Methyl 3-[4-(aminosulfonyl)phenvl]propanoate methyl (Formula V)

1"

=S
O=J7
o]

0
To a solution of methyl 3-(4-chlorosulphonyl)phenypropionate (1000 mg; 3.81 mmol; 1 eq.,
commercially available from Lancaster) in THF (5 ml) is added ammonia 0.5 M in dioxane (38.1
ml, 0.5 M, 19 mmol, 5 eq.). The resulting suspension was stirred at r.t for 1h. The solvent is
removed and the residue is taken up in DCM. The organic phase was washed with a saturated
aqueous solution of NH4CI then brine and the DCM was removed under reduced pressure to
afford, after drying under vacuum at 40°C, 831.4 mg (90%) of the title compound as a off white
powder. 1H NMR (DMSO-d6) ¢ 7.72 (d, J = 8.3 Hz, 2H), 7.40 (d, J = 8.3 Hz, 2H), 7.31 (s, 2H),
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10 hydride, potassium hydroxide, potassium nethoxi de,
magnesi um hydr oxi de, cal ci umlhydroxi de, benzat hi ne,
webmlizage di et hanol ami ne, et hyl enedi am ne, megPCITEPEN6/065688
t I(ey =g y L [ q@ﬂ 0

336 (?’?gﬁétbl?g] J % (ﬁggs%@nz% ts‘gl gféégizzbgﬁconce%t@rng)t( rplOt) ?%/’ Rt 1.80
min. dryness or by addition of a non-solvent. In sone

cases, salts can be prepared by m xing a sol ution of

the acid wth a solution of the cation (sodium

Interlﬁ&ﬁﬁ{eh'ﬁ)gam%bem%@ﬁfoﬂﬂﬁﬁi@@io@hul@ wpl oyi ng a sol vent
€sired catronic salt preC|p|tateS or

can be otherwise isol ated ¥y concentration and
addition of a non-sol veur; ding to a further
general process, conpound@ roula (1) can be

converted to alternative ounds of Formula (1),
. . h
Follovﬁﬂg&lﬁy%@%gglu%ﬁpéedﬁg g&gg rﬁ[ﬁégﬁtéhﬁe{aﬁattg‘% {661’@84 ﬁ%lﬂ dolyene

sulfongethlofidg €THr al, Ss)mntvnedlj ¢ eE[BtdthtﬁnrhSmﬁCﬁMaﬁﬂItOGHbﬂ?)el 0, 2 M, 262
obt ai n conpounds according to Fornula (@) and/

mmoly e cgdsiar Y r{é@.Dn%ﬁeatSté@Hrgo%t tthéots3ihithabpel 318 gt&wﬁ&@%tisof the title
comp dFPH'NMR (@“ESH ﬁ@’y © BEL1O @Fo%@o@ﬂ azg{)o? 28ROWH), 2.39 (s,

y a person s inthe art s
3H). Hidne (rahx pldh IPe ReyimtSheasi. $.(PsliShas-s: 76r2. any i ndi vi dual
conmpound of Forrmula (I) will depend on the specific

substitutents of each nol ecul e and upon the ready
Interi¥diate? 4-AbdyBenk dHeSIGHANBUE SFOGHGASG Y, again such
Wﬂl‘?ﬁ?ﬁﬁf@ﬂm hose of ordinary skill

inthe art. For all the p'}”btectlon and  depr ot ecti on

met hods, see Philip J. & in "Protecting

G oups", Georg Thienme Vefl tuttgart, New Yor Kk,

1994 and, Theodora W G eenev¥andfPeter G M Wits in

“"Protective 30 Groups in Organic Synthesis", Wley

I nterscience, tg Egl tion 1999 38. WD 2007/ 023186 :
Follovsag, tso peeires 68dinesh o whersdere thi dtermpdids oh isanbigined from 4-

ent

oot o B e oy o o e SBFRBRY0.5 M in dioxane
(45.7 mhl &M, 22Thempdlab rag ewtlilda(s mDaodepstabihg aaci. dor 1h, to afford 715 mg

784 GRS R " NG TORBSPRET Rl Wi L os P i 210, 7.3

(brs, @Hp\aemt(lsm HPR@fax J161) 99Xanm! 1964 A QlUkASO sns thre.
frée base may be treated with a suitable 5 aC|

elther_neat or |n a swtable sol uti on, and t he

) f Itra or by
pot-etrotr—uttd r-oT—t e 1t ?TIBHS vent .
Phar maceutl cal I y accept ablheizbase add| tion salts may
be obtained in an analo nner by treating a
sol u-tion of conmpound of Eor Cl(l) with a suitable
base. Both types of salts e forned or
i nterconverted using ion-exchaage resin techniques.

10 In the foll ow.ng, t.the present.,inventi shal | e.
Follovipe Ber ety SHLERS 1 P OGRS Pt sanele of i ghiggd from 23-
dichlof@RRph&R -t E())(l‘i’(ﬁly‘i”cﬁl(\!?ﬂe 3000 Mg 1398 1i}goISAORE, BdmiBRially available
i nventi on. | es The comrercially start| ng

from h@nceﬁrtﬁrmagd a@@@pmm 05 ihaslioewie r6gP-éxople Pidnidntl 819 mmol, 5 eq.) in THF (5

ml) un: ers gtgrlrl aP R F fhe, to afford 802 mg (87 %) of the title compound. 1H NMR (DMSO-

d6) 6 7.80 (br s, 2H), 7.44 (s, 1H). HPLC (max plot) 98%; Rt 2.50 min. LC/MS: (ES-): 230.0.

Intermediate 10: 4-lodobenzenesulfonamide(Formula V)
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15 purchased from Al drich or Fluka unless otherw se

reported. The HPLC, NMR and 45 data provided in the
we@x@nptase descri bed bel ow are obtai ned as f ol POIEP2006/065688

HPLC: columm Waters SymmetyHy C8 50 x 4.6 mm

Condi tions: MeCN H20, 5 td "1Q0% (8 min), max plot

230-400 nm LC/ MsS spect P11 ™ s ZMD (ES); 'H NWR

Bruker DPX-300MHz. 20 Th2 frephrative HPLC

purifications are perforned mnth HPLC vaters Prep LC

Follov?_ig% %%Q%’Gglr?ﬁ%ﬁ teq%%él\engttdl:r?e 5 18 8(}11% 1% OB%&QNE gllr,or%alpsyl chloride
(2000Whd,o.@1 ginad] £8Y.) @hd AGMNJIH20210 ik ]%()'H:ﬁ% The, o VI o¥RAY énmol, 5 eq.) in
chem stry is perfornmed on a Ssi n% e node nm crowave

THF (Bembtusdephingige ot cptar ibs & afferdolA3pey mgrdl ‘@eﬁt@ttﬂ% cgmpound. 1H

[

NMR DML R b5 B g Eh T or Suu naval gt 45, (20 HPLC (max
plot) 19004; Rt Qoldmen ClL@IM§: (@Bai:1 1dbl2e (ES-pr28AIGdr | Ch) | s

di ssolved in dry DMF (20 m) and treated with solid

(NH4)2C3XB (9.7 g, 101 mmol ). The resulting mxture is
InterniBdiite. {1: Hritind sithMm e PYimbl20F L1 On shoved 60 %

mxture 1s diluted with

wat er and the product is eﬁWEacted with Et OAc. The

organic layer is dried apgsthesgolvent 39 WO

2007/ 023186 PCT/EP2006/065§8 ma renoved under

reduced pressure. The crude ue obtained is

purified via colum chromatography by eluting with
Followpeg rthd euroet twtlineEtiﬁ)lmocteduwf Bointeriefiage (53s optaoted tfhem pyridine-3-

sulphct&]igyo?dorconﬁﬁg{} ?@g,ls at [%gnel yleI l ovgo%%elrglally avlét/ﬁablé '%5031 Davos) and

ammoba(B5 B ¢H ﬂﬁ%kmg lafy |2)M”47‘9’E1%hblng'52eq% il @Mt (eml) under stirring at rt
(Formula XI) q o NN i N

for 1hg-te tﬂf@rmb@&ﬁﬁomgl G7ﬂ1 %) afithe u(l@ ®ng>0un@ afrrol§llcarish owder. 1TH NMR

OMSZ TS PREBI AR, § 858 o T Aoss oSG, k¥ apym. 310,

and heated to 145C in the sealed tube for 3h under
N2 V\hen TLC confl rne t he total consu tion of the
nediate 123 5 6 et nzoder4isulispamide FormulapWy
treated Wi th EtCﬁc (4 nt) Nﬂhe flrst crop of solid is
filtered followed by the %nd rop. The first is
recrystallised from CHC18701 and the 2nd crop is
washed with EtOAc, to affodrd @ g (60 99 of pure
title conpound. LC VB! (ESH” 29%v.1, (ES-): 295.1.

Following the protocol outlined in procedure B, intermediate 12 is obtained from 5-chloro-1.3-
dimethypyrazole-4-sulphonyl chloride (1000 mg, 4.4 mmol, 1 eq, commercially available from
Maybridge) and ammonia 0.5 M in dioxane (43.6 ml, 0.5 M, 21.8 mmol, 5 eq.) in THF (5 ml)
under stirring at rt for 1h, to afford 345.3 mg (38 %) of the title compound as a off white powder.
IH NMR (DMSO-d6) & 7.39 (s, 2H), 3.74 (s, 3H), 2.28 (s, 3H). HPLC (max plot) 100%; Rt 0.98

min.

Intermediate 13: 5S-Bromothiophene-2-sulfonamide(Formula V)
NH,

|
oﬁj =
s/

Br
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15 Internedi ate 3:
N- (2, 5- di met hoxvuhenvl ) qui nosdal i ne- 2, 3-di am ne
WQE(mnmdlaﬁ XI) O N NHNINHZ Foll owi ng the prBpCEHP2086/065688
Follov@iﬂ% J[H%egrdctgéolt g‘t?[hﬁé’d“ Peﬁfo%e&ﬁcre Intermedlat 13. is obtained from 5-
N- | met hoxyphenyl) “qui noxal i ne- lamne IS
brom(m]hlbplnamedl $uldrongt dﬂblmleo(drﬂ[)ﬁl o Bisa- IﬁHlamlniEl (cbnBingciaBy @vailable from

May bR an RIS S Ap b B @AM, I 31,084, in THE (5 mi)

under @&m@%% P 1hstoea¥f09@9@¢ﬂlgvtf9§ h/o)EIfQ‘f@uﬁ@ eoﬁlia&ufar anrNMR (DMSO-d6)
is consequently washed with water (4 m )

aye
8 7. 73a(ldeb2H)né 3728, JM=)4 i Hﬂsin 1Hp.i 8280 (drhe= 44| HankH) ﬁ%”r@lﬂ@dplot) 98%; Rt
: d, pressure and the residue obtained is
160%%@%%?2%% m chr omat ogr aphy by el uting with

DCM MeOH to afford 1.1 g (42 9% of the title

conpound as a ¥el I ow soI [ d 1H NMR (DI\/ISO dé) 6
Intermediateql &snmethvd 5-(3 d-me iopk Kb e(ﬁqrmulaV)

1H), 6.85-6.55 (m 1H), 3. 7K|H£ , 3H), 3.73 (s, 3H).

HPLC (nmax 25 plot) 98% |2 56 mn. LCMs: (ES+):

297.1, (ES-): 295.1. 40 72507/ 023186

PCT/ EP2006/ 065688 Proc 4 Intermediate 4: Benzene

sul fonam de (Formul a V) oO&s1 \ O 5200 m of

ag. NH3 is cooled to -10C and\treated with

benzenesul fonyl chloride (13 g nmmol ). The

resultl ng m xture is stirred Qat this tenperature for
Followmg tl%e %rotoc?lﬁeu(ffr-i) eeglc1 : oncerchur)?tI?j ?Ig{%m%dé{e 14% &F ?lgteu%?d from dmethyl 5-

(chlorbdifon @il tntihgl- SﬁllllbﬂhdnSCEfrbd)iy@ftG CBOOVlﬁg fB?% mwdll &@t &fmmercmlly
and dried under vacuumto afford the title co

avallablf iAiI‘Oé) ang a%nonp_ acign N{@IXS 89 pig2M:; 11( ﬁ&n)mo I3 GCI)Zm H{F (3ml)
under %ﬁ&%rg%@gkq{)& ﬁ ‘to aﬁ%ﬁg St o@%b%%ggﬁhﬁ%&l&%ﬁ%ﬁ%b@d NMT?(DMSO-

|'owi ng 't I'n"procedure
d6) 5 A90 sre e 7.68(s UE)pham(d8H)s2.6b{saBHR PO (mad plot) 96.66%; Rt

prop - L-=sulfaonyl chloride (0.3 g, 2.1 nmol) and
1'79%m&§9¢§§§84§fford 230 ng (88 % of the title
conmpound. LC/MS: (ES+): 124.2, (ES-): 122.2. Procedure

B
Intermediate 15: thiophene-2-sulfonamide (Formula V)
e
0=8=0
7 s

Following the protocol outlined in Procedure B, Intermediate 15 is obtained from 2-
thiophenesulfonyl chloride (100 Omg; 5.47 mmol; 1 eq), commercially available (Aldrich), and
ammonia 2M in EtOH (13.7 ml; 2M; 27.4 mmol; 5eq) in THF (10 ml) under stirring at r.t. for 3
h, to afford 540 mg (60%) of the title compound as a grey powder. IlH NMR (DMSO-d6) 6 7.83
(dd, J=1.5,49 Hz, 1H), 7.54 (dd, J = 1.5, 3.8 Hz, 1H), 7.13 (dd, ] = 3.8, 4.9 Hz, 1H). HPLC
(max plot) 92%; Rt 1.56min. LC/MS: (ES-) 162.1

Intermediate 16: 2-chloro-4-fluorobenzenesulfonamide (Formula V)
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I nternedi ate 6: Methyl
3-f4-(am nosul f onyl ) phenyl | pfdopanoat e net hyl (Fornul a
wO2007ME0A80YE O \ Os, 20 O To a solution oPCTEPINYS/065688
3- (4-chl orosul phonyl ) phenypgapi onate (1000 ng; 3.81
mmol ; 1 eq., comercially_dvajlable from Lancaster)
in THE (5 mM) is added ammo iaé)l.S Min dioxane (38.1
m, 0.5 M 19 mol, 5 eq. ) e resulting suspension
was stirred at r.t for Ih. p solvent is renoved and
the residue is taken up in The organi ¢ phase was
washed with a saturated 25 aqueous sol ution of NH4C
then brine and the DCM was renoved under reduced
Following stsupretocol owfifadrid Predetiare Birdyicrigediatdd6 ivaltained omaychloro-4-

st b L0 b 5 SOROLRE, 8 el Wi camcr
and anfm@RiaCM i MeOB @ 088, mRBIM; 21.83Imns1; 524d) in #UF (Mh1) under stirring at r.t.

2007/ 023186 PCT/ EP2006/ 065688 3.56 (s, 3H), 2.90 (t, J
for 3 b tpaiondz7 84 2pg (8620)6H tha titlggcomppugd HAT (DMEI@EdohaR.03 (dd, T =9.0,

| 044 RL | 1. At e, o 1
6.0 H%-lf%}é%?i%@edn T Lt B0y %t(“géfgrf%:@ @i‘g(q{niz_ 8wé g 15)- HPLC
(max BloHORYQWItNRIntie. IpCOISABK-©0008.2ned i n procedure B,

Internediate 7 is obtained frommtoluene sulfonyl
chloride (761 1, 5.25 mml, 1 eq.) and anmonia 2Min

Interredis 252 A _‘J.J] He-
U C ( d . . U U d Ol U
sulforainitl&) ¢F drintdle V)conpound. 1H NVR (DVMBO-d6) 6 7.67-7.59
(m 2H), 7.50-7.38 (m 2H), ,4.29 (s, 2H), 2.39 (s, 10
3H). HPLC (max plot) 99% Ogg_zg,. 29 min. LCOM:. (ES-):

170.2. Internediate 8: 4-Agetyl benzenesul f onani de
(Formula V) NH2 O O Fol | owi ng t he protocol
outlined in procedure B, i rmediate 8 is obtained

from4- 15 acetyl benzensulgphonyl chloride (1000 ny,

4.57 mmol, 1 eq.) and amm?ﬁ Min di oxane

Following the protocol outlined in Procedure B, Intermediate 17 is obtained from 5-(1,3-dioxo-
1,3-dihydro-isoindol-2-ylmethyl)-thiophene-2-sulfonyl chloride (2000 mg; 5.85 mmol; 1 eq) and
ammonia 2M in EtOH (14.63 ml; 2M; 29.26 mmol; 5 eq) in THF (10ml) under stirring at r.t. for
2 h, to afford 1428 mg (76%) of the title compound. 1H NMR (DMSO-d6) 6 7.93-7.84 (m, 4H),
7.37 (d, J = 3.8 Hz, 1H), 7.30 (s, 2H), 7.09 (d, ] = 3.8 Hz, 1H), 4.96 (s, 2H). HPLC (max plot)
96%; Rt 2.65min. LC/MS: (ES-):321.1.

Intermediate 18: 3-cyano-4-fluorobenzenesulfonamide (Formula V)

NH,
0=S=0

Xy
F

Following the protocol outlined in Procedure B, Intermediate 18 is obtained from 4-fluoro-3-
cyanobenzenesulfonyl chloride (2000mg; 9.1 1mmol; 1eq), commercially available (Aldrich),
and ammonia 2M in EtOH (22.77ml; 2M; 45.53mmol; 5eq) in THF (8ml) under stirring at —
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(45.7 M, 0.5M 22.9 mol, 5 eq.) in THE (5 m ) under
stirring at r.t. for Ih, to#&fford 715 ng (78% of
wo b@7o231Be conpound. 1H NVR (DMBO- d6) 6 8. 13- 8PADEPI0D6/065688

10°C %'5030 nYm Zo%léﬁotfg%agw % o?%}tle % % G rgc%'d)i’ C%vﬁﬁte%%d)m NMR
(DMsm&sm 8. Zm(dchtle%n&cﬁ htle, BH), 8.22-8.15 (m, 1H), 7.76 (, J = 9.0 Hz, 1H), 7.59 (br

s 2IGHPLE @ ) BT Bt i GPOE Qo Bk ined 10

procedure B, internediate 9 is obtained from 2, 3-
dlchlorothlophene 5- sulphonyl chloride (1000 ng, 3.98
aghib § o Ifppaiiidd(FornfwlaM) Lancast er)

(39.7nm, 0.5 M 19.9
nmmol, 5 eq.) |n THE (5 25 ) ‘4under stlrrlng at rt for
| h, to afford 802 ny (87 0}8 TCthe title conpound. 1H
NI\/R(DI\/BO d6) 6 7.80 (br sRH), 7.44 (s, 1H). HPLC
(max plot) 98% Rt 2.50 mnp. UC MS: (ES-): 230.0.

I nternedi ate 10: 4-1odoben '
42 WD 2007/ 023186 PCT/ EP2006/ 065688 NH2 O 1 \ O/

| Fol I owi ng the protocol outPined in procedure B,
internmediate 10 i s obtained from pipsyl chloride

Followipgdlee prgtocel @dlinasdon Pracedute)B, dn‘@rrawh@g i19 ipphtpinedfrom 6-methoxy-

pyl‘ldll(l%-g-sll,ﬂfg]%l)flrcrg%og‘]l ¢ 5{ (?O%Eng‘, g{g‘agﬁ,@oﬁ ,f?oo rnaer_cl_jlélg% (a?éal?gb (,ﬁuchem), and
ammo¥9a IM il MGH {12204010RPL Qd.-O&llldl(ﬂ, NirRi{ DNBQs@iB)uner? stﬁﬁng atrt for 3 h,

(d, J =8.3 H, 2H), 7.59 (d, J =83 Hz, 2H), 7.43
t0 affqrd 473 g (%Q:Of‘rhﬁilﬂeﬁpwpwr{bé%NlP&R MBS, T = 2.6 Hz, 180,
8.05 (@5?%2 gé g 1§}§§; )f;n4 &2%%%8? %% (Hé‘i %?kﬁz%wnq\l@?% plot) 100%; Rt

0.88mho @M GES He 1§9.0f @Se): 18URl.i ned i n procedure B,
internmediate 11 is obtained from pyridi ne-3- suI phonyl
chloride (1000 ng, 5.6 nmol, 1 eq., commercially

Proce@y@l €abl e from Davos) and ammonia 0.5 Min di oxane

m, 2 M 47.9 mol, 8.5 eq.) in THE (5 nml) under

Interipediate minosidléymyi¥bentajc afiflqFar68B. %) ng (71 % of

the title conmpound as,, Oé(el | ow ggéﬁ_pwder 1H NMR

(DVBO d6) 6 9. 20-8.90" 28. 75 (m 1H),
8.40-8.05 (m 1H), 7807 m 3H). 15

To ice-cold solution of ammonium hydroxide (25%, 250ml) is added 3-(chlorosulfonyl) benzoic

acid (25g, commercially available, Aldrich) portionwise and the mixture is stirred at room
temperature for 15h. The solvent is removed under vacuum to about 50ml and the mixture is
acidified with conc. HC1. The precipitate is collected by filtration and dried under vacuum to
afford 22g (96%) of the title compound as a white solid. 1H NMR (DMSO-d6) & 13.44 (br s, 1H),
8.38 (s, 1H), 8.14 (d,J =7.5 Hz, 1H), 8.04 (d,J =7.9 Hz, 1H), 7.72 (t, ] = 7.9 Hz, 1H), 7.49 (s,
2H), HPLC (max plot) 97%; Rt 0.68 min. LC/MS: (ES-): 199.8.

Intermediate 21 : 6- Chloropyridine-3-sulfonamide (Formula V)
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I nternedi ate 12:
5- Chl oro-1, 3-di net hyl - 1H uyr#zol e- 4- sul f onam de
w@ Ewroediss V) NH2 O N N Cl Foll owi ng the pror@DBP2006/065688

outlined in procedure B, intgrpediate 12 is obtained

from 5-chl oro-1. 3- dinethy§¥gaéole 4- sul phonyl

chloride (1000 ng, 4.4 Mo 1 eq, comercially

avai l able from 20 Maybrid nd ammonia 0.5 Min

di oxane (43.6 ml, 0.5 M 2 8| I, 5eq.) in THE (5

m ) under stlrrlng at rt fory h, to afford 345.3 ny

(38 %9 of the title conpoundgcas a off white powder.

1H NV\R (DMSO-d6) 6 7.39 (s, 2H), 3.74 (s, 3H), 2.28
Followisg tigH)rotoeL@tlimmxn prateflutC0dnteRnediat® @1 isrbitain@d from ammonium

I nt i : .. ) )
hydrox Qe AT 2w and Sl oramaidings Hegiomi ghigride (3¢ gpmmgpeially
availab, Amcgpgm RF3386 ERT20064095088 FRIL A0 LR o

protocol outlined in proce Internmediate 13 is
solid. oipt 4P held41¢.dRPIEC (o n&)rﬁ%/pxﬁétrf’emmyu ISy (ETH1 K0 dd H NMR

I rciall ai.l
MO B0 - Safigra it te-arSuBab Ba2 2ee)
0.5M 19.1 mmol, 5 eq.) in THE (5 m) under stirring
at rt for Ih to afford 904 ng (98 %9 of the title
hin te 320: , NBO3cplfopamide (Formiwla ¥) 2H), 7. 37
(d, J =4.1 Hz, 1H), 7. 29 (d 4.1 Hz, 1H). HPLC
( max plot) 98@6 Rt 1.60m n. L%g§ (ES-): 240.0.

Internmediate 14 : net hyl ©

5- (am nosul f onyl ) - 4- net hy hhy pW@ne 2- car boxyl ate

(Formula V) NH2 0=5= O O 10 F0||OMAng t he
out | i

Follovg%lg grll?e(r:]lgrb orcploqﬂt%% q’r ure terthecllate 2 1S gbtgltngd %r%mi aic’mmonium
hydro%igh kﬁn‘ﬂs o ‘%W' a)ﬂd% ﬁ@ﬂlmﬁyrlamém Qﬂﬁﬁ??&%rﬁ@&l'S@ 8t rt 3B to afford
a

eq), commerciall avai | Acr 0S)

Ig (4%&;%@ o AP O B st ol S 1 T8 M. §oaty 172.9.

HPLC (ks otﬁgﬁ/o?%%t@ﬁmg(@wp %@@g{}%@%mmﬁm 8.04-8.06

(1H, Iﬁ%@'QH, bs), 7.45-7.47 (1H, m), 2.54 (3H, s).

Procedure D

Intermediate 23: 6-Cyanopyridine-3-sulfonyl chloride (Formula IX)

N S0C!

=
NC N

Thionylchloride (34.1ml, 0.467 mol) is added to water (182 ml) at 0°C over a period of 1h
maintaining the reaction temperature below 5°C. The reaction mixture is allowed to warm
t018°C over a period of 20h. To this mixture is added copper (I) chloride (0.143 g, 0.0014 mol)
and the resulting yellow-green solution is cooled to -5°C.

In parralel, 5-amino-2-cyano pyridine (10g, 0.084mol) is dissolved in concentrated HCI1 (98ml)
and the mixture is cooled to -5°C. To this mixture is added dropwise over a period of 1h a
solution of NaNO; (8.2g, 0.118mol) in water (50ml), maintaining the reaction temperature
between -5°C and 0°C. This slurry is then added dropwise over a period of 1h to the above
reaction mixture (thionylchloride/water mixture), maintaining the reaction temperature between -

5°C and 0°C. (Note: The diazotized mixture should be also kept at -5°C through out the
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dé) 6 7.90 (brs, 2H), 7.68 (s, 1H), 3.84 (s, 3H, 2.41
(s, 3H. HPLC (nmax plot) 96.66% Rt 15 1.79m n. LQVE:
W(Qﬁﬁ-wpz;ﬁ% 1. Intermedi ate 15: thiophene-2- sul POITEPI00€065688
additi&ﬁ {% 31d}ﬁt10n 8%: 25 v@uélsoﬁ’d ER:IC e@thhQI?tH%r Hﬁﬁ)ﬁlls over, the
I ne |nPoc ureB Inte late 15 i s obtal ned
reacticfrr imt@e 20stirhiddphanadiutidah hburcﬁh@pned@ltété 0Ocdhgted Dy4iltration,

Washe%qoid ;%%q'r ﬁg%g.%%{ {ftli lry %%}/nal | o F%@m%%%lp)gg%cf aqdllx.ght yellow

solid (gb'%g(%lmj sUNARE NMIR [(DMYD Jk:40081) 814319 (11, E)g 8%f7f(‘PHds) 8.11-

of the t|tIe conpound as a grey
8.14 (1M @NRO(MQ}H@)) IBPIZC &Bax (ptbd) 9o Rt1.155 ranLHMS hhﬂ)z,, M+ 202.8.
7.54 (dd, J = 1.5, 3.8 Hz, 1H), 7.13 (dd, J = 3.8, 4.9
Hz, 1H). HPLC (max plot) 92% Rt 1.56mn. LGVS: (ES-)
Intermhfefiate 2: - @th% tiahR-3-8alfonvl chloride (Formula IX)
- Formula’V) 44 WO
2007/ 023186 PCT/ EP2006/ 065688 I\IF!Z 0=S=0 G F
Fol | owi ng the protocol outlipedsHriProcedure B,
Internmediate 16 is obtain d\f\ of 2- chl or o- 4-
fl uor obenzenesul fonyl chl 1000 ny; 4.37 mmol; 1
eq), comercially avai (@:15] eN(ABCR) and anmonia 2Min

Follov%ﬁgg?e(ég}qc%ll (HJéllIE% . lroce urre:ﬁqgteﬂne(f %t)e (%élfnl%{)rlgaE %ﬁ fr%) thionyl
chlornﬁég@%nlo(f 5’”1‘1@015 hitd @op%zgf'@})é&ﬂgmdégsl\ﬂ (. Q\b]@@rg)@m@vﬁeIQQSOml) at 0°C
1o wh1;ch-|)s adﬂe@zpv(eba pgr1oc12¢1)2h q s]4m'y(cd>¢a1ne‘tl ﬁiOIS 57an;1go 2- moromldlne (17.3g,

0. 134l’flﬂb ol ﬁétﬁ:egirég Q%Ibl ?ﬁ%’mlﬁ[md]Nglggl &Oglf%@n(igl?n} Watzer ?40%11) at -5°C, to

afford39gl(78%¢ oo R-titleFoeHpauall & 2&dids aiphd®B- 29 y10), Tet/Md: |(ESH)Q 92 which
uhene-2- 10 sul fonam de (Formnul a NH2 ~ 0=S=0O
corresppnds to the sulfonic acid, 1H NMR (CDCl;:400MHz) 6 9.05 (1H, s), 8. 26 8 29 (lH d),

7.62-7.64 (1H, d).

Intermediate 25 : 6-Methvlpvridine-3-sulfonyl chloride (Formula IX)
0
S8—ci
XYl
| 0
P
N

Following the protocol outlined in Procedure D, Intermediate 25 is obtained from thionyl
chloride (46.1 ml, 0.39 mol) and copper (I) chloride (0.118 g, 0.0012 mol) in water (160 ml) at
0°C to which is added, over a period of 2h, a slurry obtained from 3-amino-6-picoline (10g,
0.094mol) in concentrated HCI (80ml) and NaNO, (6.8 g, 0.0988 mol) in water (20ml) at -5°C,
to afford 2.5 g (14%) of the title compound as a liquid, which is used used in the next step
without storage. LC/MS: (ES-):172 which corresponds to the sulfonic acid.

Intermediate 26: methyl 5-(aminosulfonyl)-1-methvl-1H-pvrrole-2-carboxylate (Formula
V)
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Fol  owi ng the protocol outlined in Procedure B,
Internmediate 17 is obtained 4& om 5- (1, 3-di oxo-

wd 2@ dehgalr o- i soi ndol - 2-yl met hyl ) -t hi ophene- 2- BCI/EP1096/065688
chloride (2000 ng; 5.85 mpl; 1 eq) and ammonia 2Min
EtOH (14.63 m; 2M 29.26 mﬁn; 5eq) in THE (I On)
under stlrrlng at r.t. STH 2 h, to afford 1428 ny
(7699 of the title conmpound, 1H NVR (DVSO d6) 6
7.93-7.84 (m 4H), 7.37&d'NT = 3.8 Hz, 1H), 7.30 (s,
2H), 7.09 (d, J = 3.8 Hz, , 4.96 (s, 2H). HPLC (max
plot) 96% Rt 2.65mn. LGWBN (FS-):321.1.
I nternmedi ate 18: 3-cyano-4-fluorybenzenesul f onam de
(Formul a \/) NH2 0=S=0 N % F Following the protocol

s-anfpsl B0 §opeb S A pRoB amsaheb R AT Bhmr p g oo d ca),
comm@&@ﬂ@@aﬂ&lé—@%ﬂ' is dis6llved GPMFEIL é*ﬁhﬂ)/ tﬁ&ﬂtdl@é’% @8ml) is added

rich), and amonia 2Min Et

followf(ﬂsa bsshmuow&@qtﬂditlnn vﬂﬁrl(@my)lmlmd@m@@ﬁhﬂm’t @g62am1 20 T9RD mmol; 3
eq) . 'I%\Ee)gséfy Loy %sggm;g al[ EEE ég/%%roes glglg'%h%]? %Céllfl\(f)aﬁ %Of LP dn‘lethy(fsﬂml?d{azomethane
(3.21 8012 IdI 640 MVRY; 1(daVEQ@dde] tbreBetida rhibtehre. %ﬁera 1, stidring, Hie, solvent is
H) 22-8.15 1H, 7,76 (t, J =9.0 Hz, 1H), 7.59
COHCG](itbq:ted ‘gg) drypess alp.qb‘&@ e THhito gold mreerystahrgsd in|MpgH to afford
ss1.1 peleh i Ro Rt bBASATAL AR JOMSsid oyt o e 1D 73 6

2H), 70365d0J N 1.FHLE) 0y, AGSt(he3Hr dT0¢QI3H)UHPLG€thak pldey biHEGURtEl . 19min.
, 1 nt diate 19 is obtai ned from 6-net hoxy-
LC/ng('Eﬁ? gﬁ'ng-sul fonyl chloride (1000nmg; 4.82nmol; |eq),
commercially available (Anichem, and anmmonia 2Min
MeOH (12. 04nml; 2M 24.08mmol; 5eq) in THE (8m ) under
Intermtdinte 21y 6aCyanopidigedd-sulfonamidd(Formduld™). 5ng (52% of

the title conmpound. 1H NWR (DVBO- d6) 6 8.56 (d, J =
2.6 Hz, 1H), 8.05 (dd, J =26 8 7 Hz, 1H), 7.34 (s,

3H), 6.98 (d, J = 8.7 Hz, (max plot) 100%
Rt 0.88min. LGVE: (ESt): 89 ° (ES-): 187. 2.
t e N20:

Procedure C 15 Internmegéa
3- (Am nosul fonyl ) benzoic acid (Fornmula V) HOOC SO2NH2
To an T@-¢odé sadolich sftinuhomnmdfy dasxdan(7aml, f%&%\@/kfl) tend(d2d %cyanopyridine-?)-

sutforgEifhds QPR G0 a TR AR iboPeT o QT i PHESC. The
reactidl MbWE® id el "cbﬁcreﬁﬁlat@& td #8Mof its original volume and cooled. The precipitate is
filtered and dried under vacuum to afford the title compound as light brown solid (9g, Yield
80%). 1H NMR (DMSO-d6:400MHz) 6 9.10 (1H, s), 8.33-8.35 (1H, m), 8.23-8.25 (1H, d);
7.88-8.03 (2H, bs); HPLC (max plot) 98%, Rt 4.67 min; LCMS: (ES+) 183.8.

Intermediate 28 : Methyl 5-(aminosulfonyl)pvridine-2-carboxvlate (Formula V)

IIIH
OS \N
S
AN O
O

6- Cyanopyridine-3-sulfonamide (10g, 0.0545mol) is dissolved in dry HCI in methanol (400ml)
at 25-26°C under nitrogen atmosphere. Reaction mixture is heated to 50°C and stirred for 15h at

50°C. The reaction mixture is concentrated under vacuum and the residue obtained is diluted
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tenperature for 15h. The solvent is renoved under
vacuum to about 50nl and the4dm xture is 20 acidified
wowdozase. HCl. The precipitate is coll ected BPYI/EP2006/065688
with wa!tért(E@(SﬂlS An@BLkifd \QQ WAL oY, 'B Flatg% F)ﬁréj7 288 £28%h mixture
e trt e conpoun as a te so
is stlrr(adi)lﬁBOSdﬁDnuﬁ:s B8d filkerfeldr Tls reﬁll-]i)mg s@id3@t{iged is %hedSwIth V\(ad:r(S Oml)

and drjed_unglelgva,%lumlto E%forcgthﬁgﬂ% §omp?1g)d (9@ )(%&@'{)V%l ()w 5371% 1H NMR
(DMs&d%fﬁ@ogﬂ(dl J LEMB: 11838 (14 99= § and 3 HA €1 Nesh gi ¢ =31y, 1H), 7.79

| or opyri di ne-3-sul fonam de (Formil a V)
(m, 2%6?BQQ§B6HPC€/(EEZG@W 0656883 Mbmin; £LgMS: (ES@I216 9.
Fol l owi ng the protocol outlined in Procedure C
Internmediate 21 is obtained from amoni um hydroxi de

Interhd@iafd 29: %%N&-(ﬁﬂ&o@uﬂ&ﬂﬂ#ﬁ%dt@ (Fémdula whf onyl
chloride .39, comrerclalTy available, A drich) at
rt for 12h to afford 14.%@ (83% of the title conpound
as an off-white 5 sol id=) 51- 154C, HPLC ( max
plot) 99% Rt 4.77 min, OLQ (ES-): 190.7, 1H NWR
(DVBO- d6: 400MHz) 6 8.80 (1R 's)y” 8220-8.23 (1H d),
7.76-7.78 (1H, d), 7.72 (2H, bsp. Internediate 22 :

6- Met hyl pyridi ne-3-sul fonam de (Formula V) 0 11 S-0
To a snpgnsinn 264 Eaminew frgyDhengroncit 6100gug.12- heendhinAle@Bd@rmal) at 0°C is

added%ugbgltcﬁlgﬁﬁ? 5@%5“12% }éﬁﬂ%ﬁ’}t %"h@ ?Qac i6? Wi PP ﬂlsltllﬁled at rt overnight. When

TLC d@nfiehdiHepytal domsemptisuubf ﬂi&)dtarﬁﬁ\g atiddbe (salv&g)andtext’:éss ftlwibnyl chloride

3h to afford the title conpound
are regpyeddes r%délpq:chpreﬁ%lre@gq_fforﬂ 50 m&@ﬁ\}é) o( ﬁg_,_t)ltle q_omp(gmd which was

used 1§'Dwgrlé(g%§%%msa%g {*grtﬁ%-p A0 n%fi{' ﬂg/l%xgl @\sﬁ% 2159 {ES)214.1

7.53 (2H, bs), 7.45-7.47 (1H , 2.54 (3H, s) 15
Procedure D Internedi ate 23:
6- Cyanopyri di ne-3-sul fonyl chloride (Fornula IX) /SOP

Interhdidie’3U: W]é(tlhrcgh}’ Eéﬁlﬁiﬁ)s{lﬁﬂnilfﬂenz&téﬁ%rﬁﬁ'ﬁ 1Xp added to
wat er Overla perlo

¢
oﬁﬁ\I:::rJLo
o I

To a suspension of 3-(chlorosulphonyl)benzoic acid (300 mg, 1.4 mmol) in DCM (2 ml) at 0°C

is added thionylchloride (0.3 ml, 4.1 mmol), the reaction mixture is stirred at rt overnight. When
TLC confirms the total consumption of the starting acid, the solvent and excess thionyl chloride
are removed under reduced pressure to obtain the corresponding acid chloride .A suspension of
the acid chloride in MeOH (2ml) at -5°C is stirred for 2 hr and the solvent is removed under
reduced pressure to afford 200 mg (63 %) of the title compound, which is used in the next step
without any further purification. LC/MS: (ES-): 233.1.

Intermediate 31: Methyl 3-(aminosulfonyl)benzoate (Formula V)

MeOOC\©/802NH2

To a solution of 3-(aminosulfonyl)benzoic acid (22g, 0.109mol) in MeOH (250ml) is added

thionyl chloride (25ml, 0.328mol) and the mixture is refluxed for 16h. The solvent is removed
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20 mai ntaining the reaction tenperature bel ow 5C. The
reaction mxture is allowed %300 warmto 18C over a
w@eooroeBied 20h. To this mxture is added coppePCT/EP2006/065688
and th€ Q%s?c{deq§ diQed %P%tO%cQQé(ﬁng%asge@%ht hﬁ)% eStidd & od1um
| ow-green solutionis c C. In parrale
b1carb5n:am wiagerangytaime. Py sodivame wad Ggnoved @8derobruurs taaf$ed| 1\7 ed73%) of the

e oS QAR K (R agB0L 00 ym LB A L i, 10,

8.09-906 (n@d1}9f7bb (1aJ257 $ el utirpn. 13f (s NaNOZ 908, 301). ﬁPlcl(ﬁﬁsalplot) 99%; Rt
in water (50m), rralntalnlngthe reactlonterrperature

1.49 nijgt e @S- (E@%tﬁlﬁ BCEST . Bl urry is then added dropwi se
over a period of Ih to the above reaction mxture
(thionylchl oride/water m xture), maintaining the

Interth8diatd 30 3T-whﬂﬂﬁﬁlbﬁwgnbenzﬁﬁeﬁﬂﬁngﬁld ﬁuﬂJ g
azol1zed m xture shou e al sO kep hr ough
out the 47 WD 2007/ 02318 PCT/ EP2006/ 065688
addition). As the add¢N eceetdsNHa white solid
precipitates. Wen t is over, the reaction
mxture is stirred f n addiz#1 onal hour. The
precipitate is collected by filtration, washed with

To a solkidn wa 8 €amanesul imy&cnnoceacid gt ¥mo Bfifi FHF (tlAemt)iat D& is added

CDI (i &W%%%h el | ovsv‘%rr%ﬁ%o&gh( iéﬂ%gﬁlxtgrelggo%ﬁg{?ngg ;8ml,

0. 0891%0%1-8 R1d8d Yopwiéd ard)the ﬁm@cu& 193t11(réd‘ht rgém téip&eatub@or PFRIDhe solvent
7% Rt 1.155 mn; LCMS: mlz, M+, 202. ternmedi ate

is remsmed u@egﬁql@ﬂ@p%ﬂdl thi rrsidge éxdifugmrl itk EF@AP 61500@% myashed widh a 10%

solutigh-8tsodfn NofBL AU et A R AR o1 Ot S B under vacuym and the

res1duzlgs tfilgé{ﬂlip (gﬁlcl) glaﬂ-aamhmoﬁnﬁﬁ’imér)(laﬂ(ﬁﬂ ad B’Qﬁéd fdg)éSﬁﬁﬂl o) § Hedse hd is
. at to
collecfed ba(of&%atwnot\?@ffoad 6&(50&@ Atheptle @Igwwﬂys 815pkg- rié‘bNMPo ﬁPMSO -do,

10oMEP BT SR ER R PEAE Sl R 8o B Byt 1 orom
3 .28-3/.\@1 @H, pHOAP).CaMax35a1t) 198%, &f fO0HmL LM $:/@%)+).afosthe

title conpound as a solid. np: 48.3- 49.3C, LU Ms:
(ES—) 192 Whl ch corresponds to the sulfonic acid, 1H

6- I\/Ethylpyrldlnessulfonyl ﬁiﬁiorlde(FormJIaIX) 0
11 s-C1 O N Foll owi ng the=gsot ocol outlined in
Procedure D, Internediate 25]is obtained fromthionyl
20 chloride (46.1 m, 0.39 | and copper (1)
chloride (0.118 g, 0.0012 | )Nin water (160 nl) at

N~

A mixture of 6- chloropyridine-3-sulfonamide (5g, 0.0259mol) and aqueous dimethylamine
(100ml, 40%) is stirred at rt for 13h. The mixture is concentrated to 1/5™ of its original volume
and cooled. The precipitate is collected by filtration, washed with ice-cold water (10ml) and
dried under vacuum to afford 4.5g (95%) of the title compound as a solid. mp: 133- 138°C,
LC/MS: (ES+) 201.9.

Intermediate 34: 6-](3-Methoxypropyl)amino|pyridine-3-sulfonamide (Formula V)
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OC to which is added, over a period of 2h, a slurry
obt ai ned from 3-am no-6-pi cofline (10g, 0.094npl) in
waeoncerdisat ed HC (80nml) and NaNO2 (6.8 g, 0. OBSBEPING/065688

in water (20nml) at -5C, to affand 2.5 g (14% of the
title compound as a liquid, wg-ghg s used used in the
next step wthout storage. LCO NGB (ES-):172 which
corresponds to the sulfonic ac@Fd. )25 | nternedi ate 26:
met hyl ™
5- (am nosul fonyl ) - 1- met hyl - | H uyrr ol e- 2- car boxyl at e
(Formula V) 48 WD 200Z/82318&6NPCT/ EP2006/ 065688 NH2
0=S=0 O O

A mixgure ArPnedenopprding-3 1sulf@nmi|de (52, Y25 B108- @dc%m@kb@w propylamine

(SOmIZ{/s as? g% ?19‘ pO(da%S?r) 12112 Tmé;gtgfevg gogled R}g%}p%éﬁr n%en%s rﬁmoved by
distillit@nUERE resint Js suSpﬁaﬂléﬁdl DCM (Xonegl aty cdoel. The chi:}:ﬁtate is filtered,
addi tion of (trinethy]sil I)d| azonet hane (9.62

2
Washeﬁlwﬁs Hepmmogiumn étqo}romdfrlﬁ%ﬁé)a} Lndofisdsinges yacaamde affow%g (78%) of

v o Aol SRR SR RSB T e5y g,

nmmol; 1 eq) is added to reaction m xture. After 1 hr

stirring, the solvent is concentrated to dryness and

the resulting off white solid is recrystallized in
Procelffdto afford 851.1 ng (61% of the title conpound.
_rFI‘NIVR(DI\/SOd6) 6758(d J:15Hz 1H) 713(s

| g 2-vh)-3-Bu@d-bea : e (Formula 1)

3H). HPLC (rmx pl ot) 100%N Rt ol 19mn 1o LCO Ms: (ES-)

217.1. Internedi ate : 6-

Cyanopyri di ne- 3- sul f Qugpid ormula V) O 11 -NH2 O

N N To an ice-cold solUti®n o’fHanm)nl um hydr oxi de

(75ml, 25%W v) is added 6-cyadQ gFne- 3- 15 sul fonyl
chloride (12.5 g) portionw s ahe mxture is
stirred for 30 m nutes at 0-5C reaction m'xture

Is then concentrated to 115th of |ts original vol
3-fluogaignecsesd@namye g?r cig tlat enmel), £ |3r@|c1@1@rwoaahl@d (2841 mg, 1.4

ol SSPUAT 421 ) 91 8 b S EQTROUDEATE 480 g o

135°C6in9a kBaléd tbeshor B5 33- Vidm TILE, canfirm8. tRéBcBmﬁE:u()ﬂ. Hy tﬂé ;reaction, the
0
reactl{r@%%tgr(agsiqéo%g% b\gl)l to H' F;ulig quenchecliJ L}(i) tazldltgl(S)If) of water (Z? ml) and AcOH (0.03

ml). The residue obtained is triturated and the resulting solid is filtered and washed with water
until neutral pH then dried under vacuum to afford 400 mg (83 %) of the title compound as an
off white solid. 1H NMR (DMSO-d6) ¢ 12.8-10.9 (br s, 1H), 8.05-7.62 (m, 7H), 7.54 (td, J =
2.0, 8.5 Hz, 1H). HPLC (max plot) 94%; Rt 3.79 min. LC/MS: (ES+): 338.1, (ES-): 336.1.

Intermediate 36: N-(3-chloro-2-quinoxalinyl)benzenesulfonamide(Formula II)

CLL,
S

Following the protocol outlined in Procedure E, Intermediate 36 is obtained from 2,3-

\(/)—Z

dichloroquinoxaline (1 000 mg, 5.0 mmol, 1 eq.) and benzenesulfonamide (789.8 mg, 5.0 mmol;

1 eq.) in the presence of K,COs (694.4 mg, 5.0 mmol; 1 eq.) in DMA (10 ml), to afford 1291 mg
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20 Internediate 28 : Met hyl
5- (am nosul fonyl ) pyri di ne- 2-®ar boxyl ate (Fornul a V)

wokd7oemsd ~ N / Oll~ O 6- PCT/EP2006/065688
0 |
(80 /02%522%% d&*) §d éyh W?’ﬁ%g 400 @‘@%216)2% 12,8:10-5 (br s, 1H),

8.25-8.0tém, 2HY, rbgéﬁ Sé)t ﬁmsiﬂii)erIéPL(Eze(&mm;dnt) rA0%s;uRe3i54 thmatl€tIMS: (ES+):
stirred for 15h at 25 50C. The reaction
3200%#@?8 ﬂ?‘gzconcentrated under vacuum and the residue
obtained is diluted 49 WD 2007/023186
PCT/EP2006/065688 with water (100m ) and basified with
pxlian- 2-gil ) pko paang-1-sidfonapride (kpwmula 11)

m xt ur e lls-stlrfed for : ﬁanies and filtered. The

resulting solid obtain shed with water(50m)
and dried under vacuum the title conpound
(99, 76% as light yellow solic 1H NNR (DVSO d6) 6
9.08 (d, J = 3 Hz, 1H)), 838‘( 9 and 3 Hz, 1H),
8.26 (d, J =9 Hz, 1H), 7.79 ( ZFD, 3.93 (s, 3H
HPLC (max plot) 94% Rt 3.45mn; LC MS: (ES+) 216.9.
Follovlllﬁg efhﬁFﬁflo&io@l 2(91.t111’1‘&t hylPréce(dafH' IIQSIﬂtérﬁfeﬂia)ebaﬂz @abbtamed from 2,3-
rmul a suspensi on o
dlchlomqua}ﬁ%%(q %rgyﬂ)rsm%oli &d- é@lﬂ@l p(@@@eﬂgwlf@@mﬁdm Brng, 1 mmol, 1

eq.) i %Qﬂ%s%nérg%ﬁ%c%cgﬁ 8 g e ﬁ%g%{'lﬁ\bﬂr%' Z,tg?aﬂ%trd 187 mg (65

reaction mkxture Is stirre
%) of theatithei qinipoulh ena ydlld® powddrr h€/NRe(BSa:dl86consunpt i on of
the starting acid, the solvent and excess thionyl
chloride are renpved under reduced pressure to afford

ﬁﬁoﬁﬁ]m@ Mami utﬂﬁ@ﬁe (Formula

I LC M (ES+) 215. 9, (ES— 214 1 15 | nt er medi ate 30:
Met hyl 3- (chlorosulfony:) ﬁnzqgte(Fornula IX) C OO

I \ To a suspension o orosulphonyl)ben20|c acid
(300 ng, 1.4 mol ) in at 0C is added

thi onyl chl oride (0.3 , the reaction
mxture is stirred at rt ovemn? ht Wen 20 TLC
confirnms the total consunptiof of the starting acid,
the sol vent and excess thionyl chhoride are renoved
under reduced pressure to obtakn e correspondi ng
acid chloride .A suspension of © ©

Following the protocol outlined in Procedure E, Intermediate 38 is obtained from 2,3-
dichloroquinoxaline (0.2 g, 1 mmol, 1 eq.) and methyl 4-sulfamido butanoate (181.2 mg, 1
mmol, 1 eq.) in the presence of K,COs (138.8 mg, 1 mmol, 1 eq.) in DMF (2 ml), to afford 307
mg (87 %) of the title compound as a yellow powder. LC/MS: (ES+): 344.6.

Intermediate 39: Methvl 4-{[(3-chloroquinoxalin-2-yl)amino|sulfonvl}benzoate (Formula
1))
N.__Cl
N
CrLX
N" NH
QL
o}
°~

0]

Following the protocol outlined in Procedure E, Intermediate 39 is obtained from 2,3-

dichloroquinoxaline (500 mg, 2.5 mmol, 1 eq.) and methyl 4-(aminosulfonyl)benzoate (538.1
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the acid chloride in MeOH (2m) at -5Cis stirred for
2 hr and the solvent is renoied under reduced
w@emsmedies t o afford 200 ng (63 % of the titl ePCT/EP2006/065688
d [ ' t
mg, 2? i QPW )rl\@f?:lg g%%g%&%é%\%?@é@?%g ?3 %Hhméﬁ‘ tlr%al'j inBMF (5 ml), to
afford| 3¢ emgr@cﬂ)l %a) ef tBd titiMedbimpburRt {sanyahlosuypdwaley. | D@ Bz gES€): 378.8.
(Formula V) MeOOC SO2NH2 ""Cr To a solution of 3
- (am nosul fonyl ) benzoic acid (22g, 0.109npl1l) in MeCH
Procellgime P11 ) is added thionyl chloride (25ml, 0.328n01)
an he mxture is refl uxed for 16h. The soI vent IS
echinntect): p : pITImE ] : g g (Kormula 1)

residue is diluted wit i EiNOAcC,(ZOOml) vvashedvvlth a

10% sol uti on of sodiy rbonate, water and brine.
The sol vent was renoy n vacuumto afford 17g
(73% of the title conpolind M8 a solid. 1H NMR
(DVMBSO-d6) 6 8.39 (t, J = 1.6 v 8.16-8.13 (m
1H), 8.09-8.05 (m 1H), 77@@ 7.9 Hz, 1H),

7 53 (s 2H) 3. 90 (s 3H). HPL X plot) 99% Rt 5

Q\VE: :215.9, (ES):214.1. Internediate
A susmswe 0( %%ﬁw@iqrm%nwea? (99912 Berpwakdanr driagHhylbenzene

sulfon%&?c[emﬁ%g Sl}ﬁ\% sy %P%Z'%Ef)é dé{: 2@(?;6&3%02%6%3' %QP 1°4mén DMA (5 ml)

is hea(e]iOﬁm‘a‘D 1320°(0@ ihe addedavel ©r GDI m(tﬁuﬁ@;r rfa3basdipt@nd The solvent is
he m xture is stirred for 4 0 i s.mxture
evaPOWﬁ‘?dpmde’ﬁ@SS( 7Vt (28 (4 @@9%15‘51%1@8 BBHr B addignpHy e residual
susperBiat {N&t hiS1°81 fof ﬁﬁgn@%e dﬂ@ﬂf)ﬁa@&ﬁﬁﬁé& W 81tdr0d o DR ashESvith water until
solvent is renoved er vacuum and the residue is
neutralj thert A NvinchdiiedObadef 1/@@1&11) at 408Shedrvighthteeai@®#548.3 mg (65%) of the

i e TSR, R PRI P G 2% 8.6 e 2,

7.77 (malye:n 14p 78 1R ISrD)H|7|67€(ETDJJHt8 @szmt[?n £(6l5r43)(maapt) st.47 (£dH). HPLC
for 15mn. The solid is 15 collected %/‘% [tration to
a

(max plp) @9%o: &g 3(Womn. b£/Mhe(HI | B4Ldrpoundd solid. 1H
NMR (DVBO- d6, ~ 400MHz) 6 7.88-7.90 (1H, n), 7.83 (1H,
S), 7.64-7.65 (2H, m, 7.47 (2H, bs), 3.56-3.64 (6H,
io iWEX v bérizen &% o nfdnid H(FdPmula 11)

m n; LCVE: : 206. 2. knt ermedi at e33:
6- ( Di net hyl am no) pyr ul f onam de (Fornmula V)
NH2 0=S=0 N 20 A  _Qf 6-

chl oropyri di ne- 3-sul f anNde Nt5g, 0.0259np1) and

aqueous di net hyl am ne 0=
SCL
cl

Following the protocol outlined in procedure F, intermediate 41 is obtained from 2,3-
dichloroquinoxaline (1000 mg, 5.0 mmol, 1 eq.) and 4-chlorobenzenesulfonamide (962.8 mg, 5.0
mmol, 1 eq.) in the presence of K,CO; (694.3 mg, 5.0 mmol, 1 eq.) in DMA (10 ml), to afford
1.69 g (95 %) of the title compound as a yellow solid. 1H NMR (DMSO-d6) é 8.16 (d, J = 8.7
Hz, 2H), 7.89-7.88 (m, 2H), 7.78-7.63 (m, 2H), 7.69 (d, J = 8.7 Hz, 2H). HPLC (max plot) 90%;
Rt 4.15 min. LC/MS: (ES+): 354.2, (ES-): 352.1.

Intermediate 42: N-(3-chloroquinoxalin-2-yl)-4-fluorobenzenesulfonamide (Formula II)
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(100m, 409% is stirred at rt for 13h. The mxture is

concentrated to 115th of its54original volunme and
w@owheeBisdhe precipitat e i s collected by filtretT/BP2006/065688

washed with ice-cold (IuCni) and dried under

vacuumto afford 4.5 /6 of the title conmpound as a

solid. np: 133- 138C, (ES+) 201. 9.

I nternedi ate 34:

6- 1( 3- Met hoxyur ouyl ) ani nol p9Fj 3-sul fonami de

(Formula V) 51 WD 2007/023186 EP2006/ 065688 NH2

OsO N A mxture of 6- chl or op¥T I"di ne- 3-sul f onam de

025np]l) and 3-net hoxy propé"am ne (50m) is
Follovglflgrﬁhédp@ltowbdeﬂﬂr&d i rocmqaraniFt emeglaaeodlzeeﬁ ghigined from 2.3-

G FEETRRAFE0NN 5 OTRHSA, B St BB o 5501 e

5.0 mmpokdi gt iatthe p&séncletoeﬁ e dO; 5693 el 5vmﬂnb1 dodeg) mnielA (fml), to afford

540 v@%@%%}( b U R g shpolanaeTd MR §0-fipis 834 . -

5.8, 93(%9H é—BC(%)V%d D 792464 (RL Q889466 74100, 1H), 7.49-7.43 (m, 2H).

I 'nt er medr at

HPLONn{a3-pdit) 89%- 8B 86 xaini hCM§i (ES35:f3138dr, 6EHerd3edesul f onani
de (Formula I1) NO N-"NHI O~~SI ~F O
3-fl uorobenzenesul fonam de (250 ng, 1.4 nmol), 2,

Interrﬁed’ihfeMﬁNl -41Bhethlo beﬂﬂ@ﬁb@ulﬁﬂﬁnﬁ’dé/ (Formula II)

ny, are dissolved In dry
(O 8 m ) and heat ed 0%285C in a seal ed tube for
2.5 h. When TLC conf

B thie conpletion of the
reaction, the 15 re liHure is cooled down to rt
and quenched by addition o _vat e (4 M) and AcOH
(0.03 mnm). The residue obq\_lj ng s triturated and the
resulting solid is filtered an8 ed wth water
until neutral pH then dried under vacuumto afford 400
Follovﬁiﬁ (83 Phot&bl thglidddt b reeKgaaHN T, amt@dhedRid 48hid @btained from 2,3-
id. 1H NVR (DMSO-d6) 6 12.8-10.9 (br s, 1H),
d1chlogocmg107ta]@123 (800 g, 5. Wm@ml(i dq.) and=4- rgetboxy@egzemsulfpmmﬂe (940.6 mg,

5.0 mﬁl@gcs g&rg%%%%ﬁe%nt e I3Zl(§eﬂ]égl:1g,l‘§?([) I}/l%‘loﬁ EIS'Q.) i %ﬁ/b& (10 ml), to

affordNFQR Ing€ (M40%:p o Pthg Wit @¥atpotiyd e parResilid onam/teDMBOdE & 8.11 (d, J

I1) NG NH
= 8.4 Hz) 2H), 7.88 (d, J = 8.4 Hz, 2H), 7.79-7.74 (m, 1H), 7.68-7.63 (m, 1H), 7.15-7.10 (m,

2H), 3.81 (s, 3H). HPLC (max plot) 92%; Rt 3.54 min. LC/MS: (ES+):350.1; (ES-): 348.1.

Intermediate 44: N-(3-chloroquinoxalin-2-yl)-4-methylbenzenesulfonamide (Formula IT)

CLL,
oL

Following the protocol outlined in procedure F, intermediate 44 is obtained from 2,3-

\(/)—Z

dichloroquinoxaline (500 mg, 2.51 mmol, 1 eq.) and p-toluenesulfonamide (430.1 mg, 2.5 mmol,
leq.) in the presence of K,CO; (347.2 mg, 2.5 mmol, 1 eq.) in DMA (5 ml), to afford 680.6 mg
(81 %) of the title compound. 1H NMR (DMSO-d6) 6 11.51 (brs, 1H), 8.05 (d, J = 7.9 Hz, 2H),
7.92-7.84 (m, 2H), 7.81-7.73 (m, 1H), 7.72-7.63 (m, 1H), 7.42 (d, J = 8.3 Hz, 2H), 2.37 (s, 3H).
HPLC (max plot) 88%; Rt 3.70 min. LC/MS: (ES+): 334.0, (ES-): 332.0.
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O Following the protocol outlined in Procedure E,
I nternmedi ate 36 i s obtained from 2, 3-
wale@hozdiegui noxal ine (1 000 ng, 5.0 nmol, 1 eqPQT/BPZH06/065688
benzenesul fonanm de (789.8 ng, 5.0 mmol; 25 1 eq.) in
the presence of K2C03 (694.4 ng, 5.0 nmol; 1 eq.) in
Interbdiateldd: @ Brom@ Na 3‘dﬂdr n82vMiz208nlfoaahakE (Formula IT)

PCT/ EP2006/ 065688 ( e title conpound as a
yel | ow powder . ) 6 12.5-10-5 (br s,
1H), 825808(m 7.85-7.50 (m T7H). HPLC(max

plot) 90% Rt 3.54 nmin. L& MYH(ES+): 320.03, (ES-):

318.02. 5 Internediate 37: o=p
N- ( 3- chl or oqui noxal i n- 2- yI)uoo-squonam de
(Formula I'l) C 11ZZ NCI N NH ©®QFsl ow ng the

protocol outlined in Procedure E, Internediate 37 is

Follovalg aitheeprotscom ditldzreddirc mrocadqtﬁi rfbxhlltémed(ath 45gjs bbtared, from 2,3-

dichlofyershiafipsaBhP BELS D L B b st iy e’ (1 T86 e, 5.0
rnmoleﬂ eal ) iR tHNFedeBedh) K¢ F(f%of f2186 Iﬁﬁo( q5eq )191 ]%MAPEIG 19), to afford

['e conmpound as a yel | ow powder .
1800 %690 Y0) olt e ratldi canwpo8ad advetyhitdw solid. lH NMR (DMSO d6) ¢ 8.08 (d, J =

567 i SR AN KLY SRR TR F 8 o
1H). HPEC Pt p régmowtftﬂmﬂmhmemsemsw 480.0, (kennegiat e 38

is obtained from 2, 3- dichloroquinoxaline (0.2 g, 1
nmmol, 1 eq.) and net hyI 4-sul fam do butanoate (181.2

Inter ngdlaig 46: K%CO& E%ormu%a 1)
(87 % of the title commg ayellowpovvder
LG MS: (ES+): 344.6. ‘ite medi ate 39: Methyl
4-{f (3-chl oroqui noxal | nol sul f onyl } benzoat e
(Formula 11) NICl N NH '

/E\O
o |l
Z

Following the protocol outlined in Procedure F, Intermediate 46 is obtained from 2,3-

O

dichloroquinoxaline (165 mg, 0.8 mmol, 1 eq.) and pyridine-3-sulfonamide (131.1 mg, 0.8
mmol, 1 eq.) in the presence of K,COs (114.6 mg, 0.8 mmol, 1 eq.) in DMA (1.60 ml), to afford
200 mg (75 %) of the title compound as an orange powder.1H NMR (DMSO-d6) ¢ 9.28 (s, 1H),
8.80 (d, J =4.1 Hz, 1H), 8.57 (d, J = 8.0 Hz, 1H), 7.95.-7.55 (m, 5H). HPLC (max plot) 91%; Rt
2.54 min.

Intermediate 47: N-(3-chloroquinoxalin-2-yl)-4-cvanobenzenesulfonamide (Formula IT)

X,
OO/\©\\\

N

Following the protocol outlined in Procedure F, Intermediate 47 is obtained from 2,3-
dichloroquinoxaline (600 mg, 3.0 mmol, 1 eq.) and 4-cyanobenzenesulfonamide (549.2 mg, 3.0
mmol, 1 eq., commercially available from Maybridge) in the presence of K,CO3 (416.6 mg, 3.0
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O Olc~r 01-1 0 Followng the protocol outlined in
Procedure E, Internediate 396 s obtained from 2, 3-
wale@hozyiequi noxal i ne (500 ng, 2.5 mmol, 1 eq.)PEN#EP2006/065688

|
ol SE 3 NSO SUARGESOR 4578 P g sl
solid. t HENMReERMSO-d6) K2CD3d, (.82 B.2 Hag2HR 80N(pl = 8.3z, )2H)n7 92-7.57 (m,

a1 18 el 5% af LAl i e S %t 8

Procedure F 5 Internedi ate 40:

N—(3 chlorqu|noxaI|n 2 yl) - 3- nethylbenzenesulfonan1de
sdinte A2 g & eQFoanulaII)

3- dlchlorqu|noxaI|ne (500ng 2(§ nnDI l eq),

3- net hyl benzene sul fon O 1 ng, 2.5mmol, 1

eq.), dry K2C03 (347. ZnE;:B: 1 eqg.) in DNA (5

m) is heated up at 170 |nNthé“h1cromave for 30 mn

under nornmal absorption. The S:Q*S/Qnt is 10 evapor at ed
to dryness. \Water (20 ml) is added then AcOH unti |
cidic pH The residual suspen5| onis left at 4C fo

FOHOWIHgaWS PW@OC@} editlyiedate Brassdutr ifs nlgrpsdigle @fs is wﬁ@r{@é from 2,3-
|
SRS QUL LSS vo) IRARIR R0 et 1.5 ot

eq.) irt ﬂhe prdsemdee)fdﬁﬂﬁhl(ﬂ% 3 hid, I‘ll[\ﬂn(r[dl{SOscﬂBl)n BMAL(BBn(lhrts afford 234.2 mg

(60 %%5% t:he gftlg%gsgounzfr%s’ 11%%1 owdfr 61—}{ ?@\?R?BM@_%Q_E Tl ?Z_lfbr s, 1H), 8.04-

7 2 |
7.88 %bg/zg{) 74% 7(7 gl r(nl%H)ZHE 343 (é S3Hsﬁhlip Eﬁqu pl(g)s @WRP 2@5) min. LC/MS:

(ESH)1 D% Edial&0.41:
4- Chl or o- N- ( 3- chl or oqui noxal i n-2-yl ) benzenesul f onam de

(Formula Il) NC NINH I 0 / C Followng the

Interl’ﬁé(ﬂh&cﬂb NLB.dhiadqhihoRAINE-2AN--(frifludib RlctRd) BéizedAdsulfonamide
al ne romZ, o- | C or oqui noxal I ne ng,

(FOFHEJIG)IHm)I 1 eq.) and 4-chl orobenzenesul f onani de (962.8
ng, 5.0 mmol, 1 eq.).nnhecpresence of K2C03 (694. 3
my, 5.0 mol, 1eq. (10 ml), to afford

b
N I}IH

=S
’ ”©>(
(0]
F
F

Following the protocol outlined in Procedure F, Intermediate 49 is obtained from 2,3-

dichloroquinoxaline (500 mg, 2.5 mmol, 1 eq.) and (trifluoromethyl)benzenesulfonamide (565.7
mg, 2.5 mmol, 1 eq., commercially available from ABCR) in the presence of K,COs (347.2 mg;
2.5 mmol; 1 eq.) in DMA (5 ml), to afford 892.5 mg (92 %) of the title compound. 1H NMR
(DMSO-d6) ¢ 8.38 (d, J = 8.3 Hz, 2H), 8.02 (d, J = 8.6 Hz, 2H), 7.90-7.84 (m, 2H), 7.79-7.71
(m, 1H), 7.69-7.62 (m, 1H). HPLC (max plot) 83%; Rt 4.35 min. LC/MS: (ES+): 388.1, (ES-):
386.2.

Intermediate S0: N-(3-chloroquinoxalin-2-yl)-4-iodobenzenesulfonamide (Formula II)
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1.69 g (95 %9 of the title conpound as a yellow solid.
1H NVR (DMBO-d6) 6 8.16 (d, ¥ = 8.7 Hz, 2H),
wQo 289073188 (m 2H), 7.78-7.63 (m 2H), 7.69 (dPCTER2086/065688

Hz, 2H). HPLC (nmax pl %c Rt 4.15 min. LC M
(ES+): 354.2, (ES-): 7125 Intermedi ate 42:
N- ( 3- chl or oqui noxal i -f 1 uorobenzenesul f onam de

(Formula I'l) 54 WO 2007/ 23186 PCT/ EP2006/ 065688 N Cl

N INH 00 | ~ Follow ng the @Fptecsy, outlined in
Procedure F, Internediate 429 sai ned from 2, 3-
di chl or oqui noxal i ne (1000 ng, 5. D , 1 eq.) and

4-f | uorobenzenesul f onam de (880, 1 ,

I, 1
Follovgge ) thenpateeopraasidtrde HbfPrP@éG@ (Faguutexmﬁélates SF% obtpined from 2,3-

o F g RS BP0 Ry e 1 e 2

rnmol,81 2)41 (Mmelcrally &Vﬂl&b% %ni—lz&poﬂb-}) in the8@eqcnce dfl Ko2¥;,(347.2 mg, 2.5

9-7.43
rnmol,zh)eq )7’:”:@&%] r@%n}_bi i )’1 g /g?% (xgg éwrﬁ’)ngf it L le4 csgég]smnd 1H NMR
(DMS%53§63)]6 8.05%).1 336 ﬂiz m; %fg"ze(ﬁ' ateg 634, 2H), 7.89 (d, J = 8.7 Hz, 2H), 7.77

chl oroqui noxal i n- - 4- met hoxybenzenesul f onam d
(m, 1), Clﬁdr(nuIIH)IHIBLC IKmex pNt)| 9\]%,1@42@11@1 ESI/MBai(RgH Xk Kéo.1, (ES-): 444.0.
protocol outlined in Procedure F, Internediate 43 is
obt ai ned from 2, 3- di chl oroqui noxal ine (1000 ng, 5.0
nmmol, 1 eq.) and 4-nmet hoxybenzenesul f onam de (940. 6
ng, 5.0 nmmol, 1 eq.) in the presence of K2C03 (694.3
ng, 5.0 mol, 1 eq.) in DVA (10 m), to afford 782 ng
(44 %9 of the title conpound as a yellow solid. 1H NWR
(DVMSO-d6) 6 8.11 (d, J 15 = 8.4 Hz, 2H), 7.88 (d, J =
8.4 Hz, 2H), 7.79-7.74 (m 1H) 7.68-7.63 (m 1H),
7.15-7.10 3.81 (s H) HPLC (max pl ot) 92%
ediatecyl: 4 -(3=chlpreay hiapkeng-2-sulfonamide

nmedi at e 44
(Forrrl\l{i%gf)chl or oqui noxal i n- 2-yl ) 4- et hyl benzenesul f onam de

(Formula 1) NC NH 'l owi ng the protocol
outlined in procedur n ermedl ate 44 is obtained
from 2, 3- dichl oroqui H{ 500 rrg, 2.51 mol, 1
eq.) and p-tol uenesulfonam dg (430.1 ny, 2.5 mol,
leq.) in the presence of amg, 2.5 mol, 1
eq.) in DVA (5 m), to affor 6 /6

cl

Following the protocol outlined in Procedure F, Intermediate 51 is obtained from 2,3-
dichloroquinoxaline (250 mg, 1.3 mmol, 1 eq.) and 4,5-dichlorothiophene-2-sulfonamide (291.5
mg, 1.3 mmol, 1 eq.) in the presence of K,CO3 (173.6 mg, 1.3 mmol, 1 eq.) in DMA (3 ml), to
afford 439 mg (89 %) of the title compound. 1H NMR (DMSO-d6) 6 7.93-7.89 (m, 1H), 7.84-
7.81 (m, 1H), 7.83 (s, 1H), 7.76-7.70 (m, 1H), 7.59-7.54 (m, 1H). HPLC (max plot) 95%; Rt
4.25 min. LC/MS: (ES+):395.9, (ES-):393.9.

Intermediate 52: 5-chloro-N-(3-chloroquinoxalin-2-vy)-1.3-dimethvl-1H-pvrazole-4-

sulfonamide (Formula II)



(81 %9 of the title conpound. 1H NVMR (DVMSO-d6) 6 11.51
(brs, 1H), 8.05 (d, J = 7.9 #z, 2H), 7.92-7.84 (m
w@bho7/023181- 7. 73 (m | H), 7.72-7.63 (m | H), FCHEPLd6/065688
J = 8.3 Hz, 2H), 2.37 .cl 25 HPLC (max plot)
88% Rt 3.70 min. L Sﬁ; 334.0, (ES-): 332.0. 55
WO 2007/ 023186 PCT/ EP § I nt er nedi at e 45:
4- Br ono- N- ( 3- chl or oqui noxal'i n- 2-yl J benzenesul f onam de
(Formula I'l) NC NINH | 0% N\Br Follow ng the
protocol outlined in Proceduré® F | INtermediate 45 is
obtalned from2,3- 5 dichl oroggt noNallne (1000 ng, 5.0
1 eq.) and 4- bronobenzenesul f onam de (1186 ng,
Follov%ng th@"”‘?tlo,toclal eftlinddN irf rP‘w?'o&rdﬁlsee e ernadrmikdfal3 Q69540§tam3:d from 2,3-
.) in DMA (10 m), to afford 1800
dlchIO(cgmn%xalme t(mi) tmg | &.5¢c unmiurﬂd eaé alcy é|-¢1@wosb31ddnethﬂ Nil/Ryrazole-4-

SulfOﬂ%li[{)bll\éP ?%qgin% C} o(ld 86;]],) ll_&theﬁ_ﬁ:senc?é 9@52?9%(2?)%1 5(11‘1%01 1 eq.)in

5 DMA{368D, 7t06§fo(rdn374 1hlh (dﬂsz@ dM@¥ tifle QompIafid afh y%ll&lrﬁdﬂvder 1H NMR
LGWS: (ESt+): 400. O ES-): 398.0. 10 Internedi ate 46:

(DMSRQ-(®-&h D7 ibRad 75 (2 37D) 2146 (o PHe-HRISG (manpled)R§%:; Rt 3.09 min,

(Formula I'l') NCI NINHI OO1 N Follow ng the

protocol outlined in Procedure F, Internmediate 46 is
Interfibdiatd 3 4f 4RI idO(rmula 1I)
§| 131.1 ng, 0.8

. p ce of K2C03 (114.6 nm,

08rmo| 1 eq.) inlDMA (2J60 M), to afford 200 ny
(75 % of the title conpdun Nes an orange powder. | H
NVR ( DMSO- d6) 6928 (s 1?9; 80 (d, J = 4.1 Hz,
1H), 8.57 (d, J 8.0 Hz, H}S 5.-7.55 (m 5H).
HPLC (max pl ot) 91% Rt 2.54 n 2 | nternedi ate 47:
N- ( 3- chl or oqui noxal i n-2-yl) - 4- cyanoJenzenesquonanide
(Formula I1) NC N~NH 00 N ©

10  Following the protocol outlined in procedure F, intermediate 53 is obtained from 2,3-

dichloroquinoxaline (250 mg, 1.3 mmol, 1 eq.) and 4-acetylbenzenesulfonamide (250.24 mg, 1.3

mmol, 1 eq.) in the presence of K,CO; (173.59 mg, 1.3 mmol, 1 eq.) in DMA (3 ml), to afford

330 mg (73 %) of the title compound. 1H NMR (DMSO-d6) 6 8.28 (d, J = 8.7 Hz, 2H), 8.15 (d,

J = 8.7 Hz, 2H), 7.89-7.84 (m, 2H), 7.78-7.72 (m, 1H), 7.68-7.62 (m, 1H), 2.61 (s, 3H). HPLC
15  (max plot) 94%; Rt 3.34 min. LC/MS: (ES+):362.1, (ES-):360.1.

Intermediate 54: methyl 3-(4-{|(3-chloroquinoxalin-2 vlamino]sulfonvliphenvl)

@IH

propanoate (Formula II)

n—=

O:

_0O

20  Following the protocol outlined in Procedure F, Intermediate 54 is obtained from 2,3-

dichloroquinoxaline (200 mg, Immol, 1 eq.) and methyl 3-[4-(aminosulfonyl)phenyl]
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Fol l owi ng the protocol outlined in Procedure F
Internmediate 47 is obtained ¥rom 2, 3-

\N@h@h@ﬂﬂ&@uinoxaline (600 ng, 3.0 nmmol, 1 eq.)PE@n@P2006/065688
faty paabengenestbf 9 €hé PR 1A mo 11 o, 1
pnman nngﬂklaﬁéy ava% B%ngronﬁwheéil geﬁ(?%(thelg esenc% €q) in
DMAc(’rZ KB OB alfddl62 ®. Tripng 8r80%H6of tmtﬁl@&mmaﬁ&&s a yellow solid. 1H NMR

/0656 |1 eq.) i (8, ot -
(OMSEEH6t T 580.(5 g 160 094Ut A 4 FD. EarDoinch b 7af] (6. = 7.9
2H), 3¢ {sg\aﬁw 9§g' 7, Shllﬂ\lwﬁ%(ﬂf@@ 96) 76 ﬁzfﬁ{)( @IPL% 6na& }_@ot) 81%; Rt
365HHPLC (nax pIot) 9396 Rt 3.68 min. ’LCYNB. (ES+): 345.1,

(ES-): 343.1. 5 Internedi ate 48:

N- ( 3- chl or oqui noxal i n- 2-yl ) met hanesul f onam de (Formnul a
Interthbdiatd$3215- B od¥=N-@=d 3o rogqwinorhlif\ M NBthidph eRE-2L ¥ hamide (Formula

outlrned 1n Procedure nt er medr at e s _obt al ne
I from 2, 3- dlchlorqu|noxaI|ne (300 nmy, 1.5 nmol, 1

eq.) and net hanesul f opg 343.4 ng, 1.5 mol; 1
eq.) in the presence 3 (208.3 ng, 1.5 mol, 1
eq)inDI\/A(SOrri) rd2342rrg10(60% of

the title conmpound as a pomder 1H NMR
(DMSO-d6) 6 11.05 (br s, 1I—d}>’S 7.88 (m 2H),
7.85-7.61 (m 2H), 3.49 (s, Qﬁﬁ[sﬁFE%f(nax plot) 90%
Rt 2.35 mn. LCOMS: (ESt): 258 (ES-): 256.0.

Follovlzlﬂ efeefidd®1 4htlined in Procedure F, Intermediate 55 is obtained from 2,3-
3- chi or oqui noxal i n-2-yl)-4-(frifl uoronet hyl

d1chlommztexxeks1m 780 ang, 367 mil (chr[hmdaS-btqmcnﬁJlopheNe}NHllfdnanm& (900.2 mg,

3.7 ml:lgocl, Eﬁﬁéﬁﬂ@%}l I,!g{(e)s\écmng% ]ge%(@{ §t12§&ng 0 N (gdl ecrf) PanMe[gw ml), to afford
235 mi@i (EBlPr YK ﬂﬂa@émg@dﬁ@ﬁ NBIR @ﬁsmﬂ&g S 719217 89 (@MH@ 7.85-7.82 (m,

trifluoroneth enzenesul fonam de (565.

1ED). o771 £mod 1. SR a1 Jiza i Mbl-6.5 o HBCRFG (& £ b1 Hz, 15D,
HeLCRESGRGTo s RESHT il A0SR T s S PR R 1 &

conpound. 1H NMR (DMBO-d6) 6 8.38 (d, J = 8.3 Hz,

802dJ 8.6 Hz, 2 790784 2H),
( h q I_I)l 1-2rvDhenze (m .“, F@l{lyula 1)

83% Rt 4.35 min. 388. 1, (ES—) 386. 2.
25 Internedi ate 50
N- ( 3- chl or oqui noxal i n- | pdepenzenesul f onani de

(Formula I1)

s
o=y

0]
Following the protocol outlined in Procedure F, Intermediate 56 is obtained from 2,3-
dichloroquinoxaline (700 mg, 3.5 mmol, 1 eq.) , 2-chlorobenzenesulfonamide (674 mg,
3.5mmol, 1 eq.) in the presence of Ko,CO;3 (486 mg, 3.52 mmol, 1 eq.) in DMA (7 ml), to afford
1184.9 mg (95 %) of the title compound as a white solid. IH NMR (DMSO-d6) & 8.32-8.26 (m,
1H), 7.87 (d, J = 7.9 Hz, 1H), 7.75-7.57 (m, 7H). HPLC (max plot) 90%; Rt 3.64 min. LC/MS:
(ES+): 354.2, (ES-): 352.2.

Intermediate 57: 3-chloro-N-(3-chloroquinoxalin-2-yvl)benzenesulfonamide (Formula II)
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57 WD 2007/ 023186 PCT/ EP2006/ 065688 N CI N INH 00 |
~ Fol l owi ng the protocol outéd ned in procedure F,
WO ndoenesasé ate 50 i s obtained from 2, 3- PCT/EP2006/065688

di chl or oqui noxal i ne ( nNg, &5 nmol, 1 eq.) and

4-1i odobenzenesul f ona ng, 2.5 mmol, 1 eq.,

comerci ally avai |l abl~e p in the presence of

K2C03 (347.2 nmg, 2.5 5 mol, éln DVMA (5 m), to

afford 989.6 ng (88 % of t<h’é/ conpound. 1H NWR

(DMSO-d6) 6 8.03 (d, J 8. 3%Hz , 7.93 (d, J = 8.6

Hz, 2H), 7.89 (d, J—87Hz 20, 7.77 (m 1H), 7.67
FOHOV(’IH% t:h'éb Bt OH%OP &lﬂi%%dplnptﬁro&éht{?e @t fht&ﬁlemaﬂ: quslv%btamed from 2,3-

(ES-): 44 . I nternedi ate :

dlchlonqcﬁmdlxalnﬂleo(rS@O Mg, 2T himrrloq <] h@ndiquhlcﬁelydn)zcttﬁswldﬁwnad@ (8.4 mg, 2.5

| fonam de (Fornul.a 11) N _Cl INH, pO -d
mmolc| ¢l RpgrerdiaB i Bulgitostidrhsnstic] i e BetsatfeeoARCOs (3472 me, 2.5
mmol) NE ?’ fedivet & &), tosafhill @82‘% 6880/0) @f tﬁe t1tle compound as a yellow powder.

di chl or oqui noxal i ne (250

1H NMR:S(QM(SQ @00 ﬁilﬁrihe/he 1295HZL leh;ﬁnl%l@ 0@2(91 15% ﬁ@9 718%(111 1H), 7.83-

7.71 § ,[‘UﬂH’), }6337353 . o REECFRRS FooKAR3R( 213 Iﬁﬁl"?%&gf (ES+):354.1,
(ES-):gf52tlhe title conpound. 1H NI\/R (DVBO-d6) 6 7.93-7.89

(m 1H), 7.84 20 7.81 (m 1H), 7.83 (s, 1H), 7.76-7.70
(m 1H), 7.59-7.54 (m 1H). HPLC (max plot) 95% Rt

Intermie 'gterggj.'N- - .hl(gl% ﬁ}n'o??;gﬁn-%’ llﬁ%z&ie%gﬁm?amide (Formula II)
O-yl)-1,3-dinmethyl -1 Hu
all) 58 WD 2007/023186
W i NN C

'—S

5-chl oro- N ( 3- chl or oqui
yrazol e- 4- sul f onam de
PCT/ EP2006/ 065688 ( :g

Following the protocol outlined in Procedure F, Intermediate 58 is obtained from 2,3,6-
trichloroquinoxaline (300 mg, 1.3 mmol, 1 eq., commercially available from Acros) and
benzenesulfonamide (202 mg, 1.3 mmol, 1 eq.) in the presence of K,COj3; (177.6 mg, 1.3 mmol,
1 eq.) in DMA (9 ml), then washing with hot ACN to afford 97.6 mg (21 %) of the title
compound as a beige solid. I1H NMR (DMSO-d6) 6 8-30-8.10 (m, 2H), 8-7.75 (m, 2H), 7.70-
7.50 (m, 4H), Rt 3.85min. HPLC (max plot) 99 %; Rt 3.86 min.

Intermediate 59 : methyl 5-{[(3-chloroquinoxalin-2-vl)amino]sulfonyl}-4-methvlthiophene-

N Cl
=
N NH

|
0=8=0

2-carboxylate (Formula II)

2
— /
o]

o)

Following the protocol outlined in procedure F, intermediate 59 is obtained from 2,3-

dichloroquinoxaline (295mg; 1.48mmol; leq) and methyl 5-(aminosulfonyl)-4-methylthiophene-
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Fol  owi ng the protocol outlined in Procedure F,
Internmediate 52 i s obtained ¢rom 2, 3-
wale@hozriegui noxal i ne (300 ng, 1.5 mol, 1 eq.)PEN#EP2006/065688
2- 1l 3341 k; 1' Mh cdof | fhend; 3 ;1
carb%x§ ec('?)@S rﬁg, . % e!ﬂ' lﬁe %ﬁ%&%ﬁg 8 g?t%@?ﬂ é, W8mmo ; leq)
in DMAZ O@m&ng; affior® |4f2r61l2mg1729z$) df tha tifle DvpOoBndril H, NMR @¥180dd6) & 7.90-

7.58 (o sber Sy iR e d%éPige@w@W@g(@t aiér‘%'h's.‘i%wss- (ES®)

39813(@5) 29046 (s, 3H) HPLC (max plot) 96% .09 mn.
I nternedi ate 53

4- acetyl N (3- chl or oqui noxal i n- 2-yl ) benzenesul f onan de
.

rro]}bj.@hﬂﬁﬁ fa&@(F&nﬁrla qil)chl or qu| noxal i ne (250 nmyg, 1.3
E;m“ml—l_(%j and 4-acetyl benzepesul f onani de (250. 24
ng, 1.3 mmol, 1 eq.) Yesence of K2003 (173.59
ng, 1.3 mmol, 1 eq.) i A3 m), to afford 330 ny
(73 %9 of the title conpoufd. H NVR (DVBO d6) 6 8.28
(d, J =8.7 Hz, 2H), 8.15 (R=$=P = 8.7 Hz, 2H),

7.89-7.84 (m 2H), 7.78-7.72 LR
1H), 2.61 (s, 3H. HPLC 15
mn. LGVS: (ES+):362.1, (ES-):380.J. Internediate 54:
nmet hyl 3-(4-{f(3-chl oroqui noxal n- X

yl ) am nol sul fonyl } phenyl ) propanocate (Forrmula I1) \

FollovN&h thdprbidcol S iPprocedire, FY idt€dmedthtd6d suMtdiged iﬁ\@m 2 3-
protocol outlined in Procedure F, Internediate

dichlogpsuaioxaling (8fme; 35 lmoki labaid metkxl 3-annosdiony))- 14 m%wl 1H-

preols g3 s 3 (e oot T B B SSRGS Pl T e

2.51mmwd] leql 1IEDMA (fnmtl)l;]&) gffed n8.8mef (5K2P0OBthe 1818 .cOmpound. 1H NMR

MOt Ttk s Db Rtk 2 o 1o 880 TP R, Y2978, 1,
7.82 (559'31591@1@ 18), 173695@ 1by. 4SHz lﬁ)) 7. §1 Eh7 J(=d} 91"{z 117%% ddz(s . 376 G

_AH), 7.68-7.62 (m
plot) 94% Rt 3.34

8-7.58
3H). HELC B pl@t)w% th Yiomni, chs @sm 331@5(1@53) To2.7 5
Hz, 2H). HPLC (max plot) 81% R 5 3.65 mn.

Intermediate 61 : N-(3-chloroquinoxalin-2-yl)thiophene-2-sulfonamide (Formula II)
Ny _Cl
~
L X
N~ TNH

|
0=8$=0

7 s

Following the protocol outlined in procedure F, intermediate 61 is obtained from 2,3-
dichloroquinoxaline (650.00mg; 3.27mmol; 1.00eq) and thiophene-2-sulfonamide (533.03mg;
3.27mmol; 1.00eq) in the presence of KoCO;3 (451.33mg; 3.27mmol; 1.00eq) in DMA (7 ml), to
afford 693mg(65.13 %) of the title compound. 1H NMR (DMSO-d6) ¢ 7.99-7.97 (m, 3H), 7.91-
7.88 (m, 1H), 7.82-7.75 (m, 1H), 7.70-7.65 (m, 1H), 7.19-7.16 (m, 1H). HPLC (max plot)
87.42%; Rt 3.51min. LC/MS: (ES+): 326.1, (ES-): 324.1.

Intermediate 62 : 2-chloro-N-(3-chloroquinoxalin-2-yI)-4-fluorobenzenesulfonamide

(Formula II)
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I nt er nedi at e 55:

5- br ono- N- ( 3- chl or oqui noxal i 62- 2-yl ) t hi ouhene- 2-sul f ona
wornae/otfHesmula 1) NCI NINH |  pO S Br 1BCT/EP2006/065688

Fol  owi ng the protocol © t|N edi in Procedure F,

Internediate 55 is obt‘; om 2, 3-

di chl or oqui noxal i ne (7 9 Nﬂ mml 1 eq.) and

5- br onot hi ophene- 2- sulfonam (900.2 ng, 3.7 mmol, 1
eq.) in the presence of K2C03 5130|8 ng, 3.7 mol, 1
eq.) in DVA (7 m), to afford ng (16 % of the

title conpound. 1H NMR ( DVMBO 6 7.92-7.89 (m 1H),
785782(m 1H, 7.76-7.71 (Im 1H), 7.67 (d, J =
4.1 Hz, 7.61-7.55 (m 1H), 7.26 (d, J = 4.1 Hz,

Fouo%Eéﬂ}e]%@F’gl%L%@a) iR Eg%&eg&%fﬁﬁ tng%rr?ge dite B2 Bo b from 2,3-

dichloPequir canlind\NE3(08.00imigo t .6 dmintodxkelq) and2-¢hlobed AR eshehfarsuitahemide

(315.90mss S '&?ﬂ%ﬁh qq:xeathemr?sﬁeeégﬁ%az% %w%ﬁ?%%@%ggﬂm%m €
ml), td’ﬁ’f‘ff}ﬁuﬁg 8{1{%0@5 3% of%ﬁ)e G C R Iaa%al%e e@hc( Zﬂ%m (BMBO-d6) §

| or obenzenesul f ona
8.35 (&d,5rmaD, 3. Q}eqm) msa (de) preck HacEof. mm 6498[62 @1) B687.56 (m,

200, TP i £% 31 st i 1Rap bl DoroiRi s dofil s s

a
3722((@@50391@26832826m 1H), 7.87 (d, J = 7.9 Hz,
7.75-7.57 (m 7H). HPLC (max plot) 90% Rt 3.64

rrin. LGIV_S (ES+) 354.2, (ES-): 352.2. 25

)me tﬁié Beﬂd- -sﬁﬂondfﬁd’éqpaﬁﬁﬁﬁ]ﬁﬁ PCT / EP2006/ 065688 N.

1 NY NH Foll o the protocol outlined
in Procedure F, Intern@ f is obtained from 2, 3-

0=8=0

2

0
N
0

Following the protocol outlined in procedure F, intermediate 63 is obtained from 2,3-
dichloroquinoxaline (800mg; 4.02mmol; leq) and 5-[(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)methyl]thiophene-2-sulfonamide (1295.68mg; 4.02mmol; leq) in the presence of K,COs
(555.48mg; 4.02mmol; leq) in DMA (8 ml), to afford 647mg (33%) of the title compound. 1H
NMR (DMSO-d6) 6 7.92-7.79 (m, 7TH), 7.72-7.61 (m, 2H), 7.14 (d, J = 3.8 Hz, 1H), 4.98 (s, 2H).
HPLC (max plot) 88%; Rt 3.95min. LC/MS: (ES+): 485.2, (ES-): 483.2.

Intermediate 64 : N-(3-chloroquinoxalin-2-yD-3-cyvano-4-fluorobenzenesulfonamide

(Formula II)
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di chl or oqui noxal i ne (500 ng, 2.5 mvol, 1 eq.) and
3-chl or obenzenesul fonam de (é81.4 ng, 2.5 mol, 1
we@epoy/ozxaseer ci al |y avai l abI e from Lancast er) iPCT/RR2006/065688

presence of K2C03 (347 25 5 mmol, 1 eq.) in DVA

(5mM), to afford 782 ( 96 of the t|tIe compound

as a yel | ow powder. ‘/“ O-d6) 6 8.18 (t, J =

1.9 Hz, 1H), 8.12-8.09 7.89-7.87 (m 1H),

7.83- 7.71 (m 3H), 7. 68 7 @- TW 2H). HPLC (max pl ot)

93% Rt 4.15 min. LGWS: (ES+)8%4.1, (ES-): 352.1. 10

I nternedi ate 58:

N (3, 6- dlchlorqu|noxaI|n 2-y enesul f onam de

(Fornula Il) N~ C C NNH 0 Fol'Nowi ng the protoco

outlined in Procedure F, Internedlate 58 i s obtained
FollowihgtheZprdtogel duthimdadl io m&meﬂmﬁhﬂtenmdd&@%ﬁg; obtaidediimin, 2,3k

i eq. , vall bIe from Acr os
dwhl%@%l%éﬁ“@@ﬁ@ﬁed% %19@9 59 Andz>-prase;4- ﬁu%fagﬁnzmewﬁ%namlde
e |
(1005.%&%1%( g.@%m?folﬁeggﬁl &ééFesélc%f szﬁgts '6?5@! 3 tn?;é ﬁsl{%zﬁ(;@galg '18) in DMA (40
ml), umgﬁﬁﬂﬁ4MmgdBW%hefﬂtheconmummumdq&ﬂOW£bhdgH{@@MRdDNﬁHDd6)8

5.65 (R 90: 0: 56 1o a2l S5 SHT T S FBEE(b) 1 - mogh). 7.67-

7.59 (Bt 112'1 86P1N0 mad Bfo%rmm“mtaesﬁl%n me (ES?y{363.2, (ES-): 361.2.
oh

| or oci ui noxal i n-2-yl)a
sulfonyl} 4- nethylthlouhene- 20 2- carboxyl ate (Fornul a

InterII jate T O- NH 3-O

obtai ned from 2, 3- dICh| allne (295ng
1.48mmol ; leq) and neth&::J: |
5- (an1nosu|fony|) 4- et gne 61 WO 2007/023186

PCT/ EP2006/ 065688 2- car boxyl ate.&(348. 22ny; 1. 48mmol ;
leq) in the presence of K2C03 (404.54ny; 1.48muol ;
leq) in DVA (4 m), to afford2p.2ng (72% of the
title conpound. 1H NMR (DWVSO-d 7.90- 7.58 (m 5H)
3.84 (s, 3H, 2.51 (s, 3H. HPLE (max plot) 99% Rt
4.05mn. LGVS: (ES+): 398.1, (E5): 396.1. 5

Following the protocol outlined in procedure F, intermediate 65 is obtained from 2,3-

dichloroquinoxaline (200 mg; 1 mmol; 1 eq) and 6- Chloropyridine-3-sulfonamide (193.55 mg; 1
mmol; 1 eq) in the presence of K,CO;3 (138.87 mg; 1 mmol; 1 eq) in DMA (2 ml), to afford
292mg (82%) of the title compound as a powder. IH NMR (DMSO-d6) 6 9.09 (d, J = 2.3 Hz,
1H), 8.52 (dd, J =2.6, 8.3 Hz, 1H), 7.85 (dd, J = 1.1, 8.3 Hz, 2H), 7.77-7.71 (m, 2H), 7.65-7.60
(m, 1H). HPLC (max plot) 97%; Rt 3.45min. LC/MS: (ES+): 355.2, (ES-): 353.2.

Intermediate 66 : N-(3-chloroquinoxalin-2-yD-6-(dimethylamino)pvridine-3-sulfonamide

(Formula II)
N Cl
N
©: /j:
N NH

|
0=S=0




10

15

20

25

Internmediate 60 : nethyl 5-{ f
(3-chl oroqui noxal i n-2-yl )am ol sul fonyl }-1-nethyl -
wa@yorotas@- car boxylate (Fornula I1) C NC  ( NNPCT/EP2006/065688
FOHOVQIzlg Blfocol(?)utﬁéaqg@?weﬂlgretlh ‘ﬁlt@t'iﬁétd@a.(t‘@“ %Lgbltélﬁ'&pirérﬂ 2.3-
re F, Internediate 60 1s obtained from?2
dichlocbcplhicxxaknm]aj(mﬁmgj 1.2ém(0Oley) arktl Grﬂml@thylaﬂllem))-p)&[tﬂnm{shbfd)mc acid

amide (355 PiBag 2mBY bt Miagressnce Bk G B e Bie Rabumior leq) in
DMAgé%ﬁlZ)él@m?@rd 2%2&';@% o) ?f??ﬁ“%%ﬁ%‘{@as? omv'\;IRe@ B Dﬁ\l\gﬁoﬁ (5[6)MSO-d6) 8

)
11,26 G 13, (T (0 212141, BID8 10000 =23, 90, 110.590-8.504m 21, 7 81-

7.76 (5&§1H 7::%6‘ (L2 5(1{?2 196,94 J. 02 'i'zf }% ’lH)],7'3§82((sg%SH)J HPLL fytax plot

89.63%8Z Rt b.3bin. 1(984& SESB)B64. G\%@ )(362 35 3H). HPLC (nax
pI ot) 99% Rt 3.32m n. (ES+): 381.2, (ES-):
379.2. Internediate 61 :

] ﬁml;gﬁgridine-&

sulforialfi (Eﬁmﬂhmutl | ned in procedure F, internediate 61
I's obtained from2,3 20 d| chI or% ui noxal i ne (650. 00ny;
3. 27mmmol ; 1. 00eq) and t - sul f onam de
(538. 03rrg 3. 27mmol ; Sﬂfn the presence of K2C03
(451. 33ny; 3.27mmol ; 1. Oeq in\DVA (7 M), to afford
693ng(65.13 % of the title c&MS
6 7.99-7.97 (m 3H), 7.91- 7.8
(m I H, 7.70-7.65 (m | H),
(max plot) 87.42% Rt 3. 51rrin
(ES-): 324.1. 25 Inter e Qg
2-chl oro- N- (3-chl or oqui noxal I n-2- yI) 4-f| uor obenzenesu
Folloxb%%ﬂ@égﬁtﬁﬁ)col( duenifadl ia pkdced® F, Wb i@ 14083 k&btained from 2,3-

006/ 065688
dichloroquinoxaline (250mg; 1.26mmol; leq) and 6-[(3-methoxypropyl)amino]|pyridine-3-

§5Gnd. 1H NMR ( DVBO- d6)
| H), 7.82-7.75
-7.16 (m | H). HPLC
(ES+): 326. 1,

sulfonamide (308.11mg; 1.26mmol; leq) in the presence of K,CO; (173.59mg; 1.26mmol; leq)
in DMA (3 ml), to afford 388 mg (76%) of the title compound as a powder. 1H NMR (DMSO-
d6) s (, H), 11.29 (br s, 1H), 8.68 (d, ] = 1.9 Hz, 1H), 8.04 (d, J = 8.7 Hz, 1H), 7.90-7.85 (m,
2H), 7.79-7.74 (m, 1H), 7.67-7.62 (m, 2H), 6.56 (d, J = 9.0 Hz, 1H), 3.35-3.27 (m, 4H), 3.19 (s,
3H), 1.76-1.67 (m, 2H). HPLC (max plot) 84.5%; Rt 2.44min. LC/MS: (ES+): 408.3, (ES-):
406.3.

Intermediate 68 : N-(3-chloroquinoxalin-2-yl)-6-methoxvpyridine-3-sulfonamide (Formula

1))
N Cl
LK

| T

Following the protocol outlined in procedure F, intermediate 68 is obtained from 2,3-

dichloroquinoxaline (250.00mg; 1.26mmol; leq) and 6-methoxypyridine-3-sulfonamide (236.39
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NCl \' I o0=S=0 C F Follow ng the protocol outlined
in procedure F, internedi ates’62 i s obtained from 2, 3-
wale@hozyiegui noxal i ne (300. 00ng; 1.5I nmol ; | eq) PEIEP2006/065688
; 135 BhOr 9efy I HOPRRGNZ SARSEDE PIAMFAS,: { 3d R eq) in DMA (3 ml), ¢
e 1.%Phnélﬁaféay Pn ?ﬁé p?%seﬁ e of RIQU3 (208 31 1? (3 ml), to
afford 238 Inmgrf2%0)l o afje tiithe dApcuBd Bs adppwdero 1 HF N IR DMSO8dfy o 8.92 (d, J =

226 TR b D15 S0 (FRie TR MO P8 05, B oty iR, 700
231 1 3.9, 3H). APLCY oFR¢ 3 28Mhin. L.CORESA (28+): 351.
(01 08 B g i 1 RLC g g9, by LGB G0 351
(ES-):(3#8%.pl ot) 90.5% Rt 3.76min. LGS (ES+): 372.2,
(ES-): 370.2. 10 Internedi ate 63 :
N- ( 3- chl or oqui noxal i n-2-yl)-5-f
Interddidted§ OXN=(3.chidHofiinoalii?2 306 mekdh

ridine-3-sulfonamide (Formula

y y

I NNH | 0=S=o S 0 N 0 Foll owi ng the protocol
outlined in procedure F, _jintgrnegiate 63 is obtained
from 2, 3- dichl oroqui ol» nex(800ny; 4.02mmvl; |eq)

and 5-[ (1, 3-di oxo-1, 3- ddhytlt oRH i soi ndol-2- 15

yl ) et hyl ] t hi ophene- 2- sul'f onfani Q&' (1295. 68nm;

4.02mmol ; leq) in the presenc®Td—XK2C03 (555. 48ny;

4.02mmol ; leq) in DMA (8 M), tgafford 647ng (33% of

the title compound. 1H NWR ( OHld6) 6 7.92-7.79 (m

7H), 7.72-7.61 (m 2H), 7.14 (%N = 3.8 Hz, 1H), 4.98

(s, 2H). HPLC (max plot) 88% 3.95m n. LQVE:

(ESt): 485.2, (ES-): 483.2. 20 Internediate 64 :
FolloNng Shecfitbtaxcolgoutlined in procedure F, intermediate 69 is obtained from 2,3-

.. uinoxaljn-2-yl)-3-cyano-4-f| uorobenzenesu] f onam de .
dichlopqegipLng é?g@g; 2 3bh 007 1 oo PeethrT B0 b5aBB A pyfidine
(432.5@I mg;l\i.i Nﬂmol; leq.) in the presence of K,COs3 (347.18 mg; 2.51 mmol; leq.) in DMA
(5 ml), to afford 451mg (54%) of the title compound as a red powder. HPLC (max plot) 94%; Rt
2.72min. LC/MS: (ES+): 335.1, (ES-): 333.1.

Intermediate 70: methyvl 5-{[(3-chloroguinoxalin-2-yl)amino]sulfonyl}pvridine-2-

N Cl
N
N I}IH

0=8=0

carboxylate (Formula II)

Z
N

0”0~

Following the protocol outlined in procedure F, intermediate 70 is obtained from 2,3-
dichloroquinoxaline (92.06 mg; 0.46 mmol; 1 eq.) and methyl 5-(aminosulfonyl)pyridine-2-
carboxylate (100 mg; 0.46 mmol; 1 eq.) in the presence of K,COs (63.92 mg; 0.46 mmol; 1 eq.)
in DMA (1.5 ml), to afford 112 mg (65%) of the title compound as a brown powder. lH NMR
(DMSO0-d6) 8 9.30 (d, J =3 Hz, 1H), 8.70 (dd, J = 9 and 3 Hz, 1H), 8.25 (d, ] = 9 Hz, 1H), 7.76
(m, 2H), 7.60 (m, 2H), 3.90 (s, 3H). HPLC (max plot) 83%; Rt 3.22min. LC/MS: (ES+): 379 and
(ES-): 377.
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15

20

| 0=s=0 F Following the protocol outlined in

procedure F, internedi ate 6466 s obtained from 2, 3-
wale@hozyiegui noxal i ne (1000ng; 5.02mmol ; | eq) aPdI/EP2006/065688

3-cyano- 4-fl uorobenzenesul f onam de (1005. 79ny;

5.02mmol ; leq) in the presence of K2C03 (694. 35ny;

Interrhedidatail: N-(Edhlor lﬁ)w& hE2-S1) 8- olihidayldathb (30%
0 eti,(til co dasayellowsolld 1H NMR

benze .0, 2.2 Hz, 1H), 8.54-8.47
(m 1H, 7. 89 7.83 (1A ('z‘l 79-7.71 (m 2H), 7.67-
7.59 (m 1H). HPLC | pI t) 97% Rt 3.57min. LC MS:

(ESt+): 363.2, (ES-): Nlhnterrredi ate 65 :
6- chl oro- N- ( 3- chl oroqw noxal I n- 2 yl ) uyri di ne- 3-sul f ona
mde (Fornula 1) \ \~cl ©1°0=s=0 N 10 C

Fol | ow ng the protocol outlised |2rpr\80edure F,

internedi ate 65 is obtai nem

di chl or oqui noxal i ne (200 ny; F \/J eq) and 6-

Chl oropyri di ne-3-sul fonam de (198.55 ng; 1 nmmol; 1

eq) in the presence of K2C03 (138.87 ng; 1 mml; 1 eq)
Follovlnﬁg @Mﬁpr()‘%cm Jutlit iafptQedured9 Zrﬁgrn{e%%ﬁ@ 791s db'ﬂﬁnéd Mnﬁ 2 3-

ohpound as a powder. 1H NVR ( DVBO d6é06 9.09 (d,
dlchlozocmqucahrles(SQM}ng,s Banpngh, 1 Q1. )ﬂnzl 3p(m@poline;4- mponyi) 85

benze%e%glsfogang&e (12086%f gﬁgl_%ﬁ@@l Nt &y 1?1 d r%r}nc&ﬁ'}gzggm(sss 48 mg; 4.02

mmolLﬁécMSm DEBY |8 mBok Aford EZ6)mg GB?/)?Of thd fiflesdpivatias ﬁ@reﬂow solid.
hl or ogui noxal i n- 2- hyl am no) uyr i

) - 6- %di met
1H NM&@M%@&%@ S22 B i %H}llggﬂ\ﬁ &im, {7 78-0%3 &0, 11@ 727@ -7.63 (m,

B e R e S T e AR

obt ai ned from 2, 3- d| chl or oqw noxal | ne (250mg,

26mm g)hand -di e ¥ m no- r|d|ne Eulfonlc
nter;aedlate 72 N-( loroqumoxalln )- methvl— H imidazole-4-sulfonamide

(Formula II)

Following the protocol outlined in procedure F, intermediate 72 is obtained from 2,3-
dichloroquinoxaline (500 mg; 2.51 mmol; 1 eq.) and 1-methyl-1H-imidazole-4-sulfonamide
(404.9 mg; 2.51 mmol; 1 eq.) in the presence of K,CO;5 (347.18 mg; 2.51 mmol; 1 eq.) in DMA
(5 ml), to afford 3516 mg (65.5%) of the title compound. 1H NMR (DMSO-d6) & 8.15 (s, 1H),
7.87 (m, 3H), 7.74 (m, 1H), 7.61 (m, 1H), 3.73 (s, 3H). HPLC (max plot) 92%; Rt 2.41min.
LC/MS: (ES+):324.0, (ES-): 321.9.

Intermediate 73: 1.4-Dihydropvrido|3.4-b]pvrazine-2.3-dione (Formula VIII)

H
2NN
H
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30

am de (252.77ng; 1.26mmol; leq) in the presence of
K2C03 (173.59ng; 1.26mmmol; l€q) in DVA (3 m), to
wa@bdoaneB1262ny (55% of the title conmpound as aP@EDREENG/065688

To a S%Ef)fml_{lzgn Q)%qhgﬁln %zr\g dﬂl\]: 51?@ g (@2683m0§H)1’41\18ac17_Lb@01gsdHSi] (1’00 ml) is added
oxalic(aitrid (2964 g, D (B:E-m@l) i (hereabHpn mixtGte 1$Ireﬂuke¢ f(Yr X)hHFhe ﬂda&‘uon mixture

is coo%péipyvgl @g %%%%mi;&re%p%ga js f1 f%ﬁe@gs(wa(sl@g}_\grlth g/gﬁr §1en(cE§d)under vacuum

to aff§§1293 (ROt &5 rdinadt @16 €ompound as a solid. HPLC (max plot) 98%. LC/MS:
3-ch| or oqui noxal i n-2-yl ) -6-f (3-met hoxyur ouyl ) am nol

(ES+)|d)¢|4|3d| ne-3- 10 sulfonamide (Formula I1) C~ NCI / (NNH
I 0=s=0 N NH Follow ng the protocol outlined in
procedure F, internediate 67 is obtained from 2, 3-

IntemaleaaateomQLBF Mﬂogﬁrﬁ@_&(@,mmi r a8 Wormu@aviand
oxypropyl)am noJ pyri di ne-3- sul fonam de

(308. 11ny; 1.26mol; | eq)~xrNkeCpresence of K203

(173. 59ny; 1.26rmo|; | eq ig DMA (3 m), to afford

388 nmg (7699 of the title~CompouRd as a powder. 1H NMWR
Toa séPuga%)f ?,?1) 41661y r'gpjgbgfo@%gf ) ;?)me(lzgrrler%ﬁzclio{g g% 0?0%@%1?@71) é}sﬁ(&)ﬁ% (90 ml) is
addedzlif%N (6: 77% 6 O%é r(lmg ahid) the re@czloﬁ Iﬁ&t&t@ is 2rl§91uxe§l EI))@ Hofh unbler N,. The

reactidin IYlSetllre(W chh:d défyn aHPt@ei(uﬂﬂanuplhcdne;d v8th IB%NaRtr (2 kgAandhthe product is
extrac%e%'\/&lth EE?A% (3)&98 n%) "l(h%sco%nbmedaoo6rg§mc a(gfer gtv%sﬂe(? Watiil WB?GI‘ dried over
Mng}"e(na i'):é}ﬁféﬁblinﬂ@?(fﬁdh&dzpﬁéks)ur@ I&Eﬁf&@%lémp/@' (5f9l‘h§ 1K do@ipound as a

or mul a
solid. Ebﬂ d\)\hﬂﬁ@fwmb/ pribeiod &P/ lb)LRfFu (h&oHli’IrC |6m@>e e@@r%%
internedi ate 68 is obtained from2,3 25
di chl or oqui noxal i ne (250.00ng; 1.26mmol; |eq) and

Interifiedi@td 0% Y. Dilskidi8p viri o2 30M R tn & 2.3Glidle GRrmula VIII)
H
Na N 2O
X
ZSN"So
H
To a suspension of 2,3-diaminopyridine (20 g, 0.136 mol) in 4N aqueous HCI1 (200ml) is added
oxalic acid (20.7 g, 0.164 mol) and the reaction mixture is refluxed for 20h. The reaction mixture

is cooled and the solid precipitated is filtered, washed with water and dried under vacuum to

afford 20 g (89 %) of the title compound as a solid. HPLC (max plot) 98%.
Intermediate 76: 2.3-Dichloro-pyrido(2.3-b)pvrazine (Formula 1V)
N N Cl
(L X
Z Nl

To a solution of 1,4-dihydropyrido[2,3-b]pyrazine-2,3-dione (10 g, 0.0613 mol) in POCI; (100

ml) was added Et;N (9 g, 0.092 mol) and the reaction mixture refluxed for 18h under nitrogen.
The reaction mixture is cooled and carefully quenched with ice-water (1 kg) and the product was
extracted with EtOAc (3x150 ml). The combined organic layer is washed with water, dried over
MgSO4 and evaporated under reduced pressure to afford 8 g (65 %) of the title compound as a
solid. TLC - Chloroform / methanol (9/1): R,/= 0.8, HPLC (max plot) 98 %.
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WD 2007/ 023186 PCT/ EP2006/ 065688 ng; 1.26 mmol; 1 eq)
in the presence of K2C03 (17& 59 ng; 1.26 mmol; 1 eq)
WO eooDe¥s1838 m ), to afford 230 nrg (52% of t hePeT/EP®06/065688

Interf @FRAUY N2F2-2higP Fido c U ¢FéFmula I1)

780775(m1|—|) 1H, 7.02 (d, J =
9.04 Hz, 1H), 3.91 (sI PLC (max plot) 80% Rt
3.28m n. LC Ms: (ES+) i |5H(ES-): 349. 2.

I nternedi ate 69 :

N- ( 3- chl or oqui noxal i n-2-yl) - %/ P pyri di ne- 3-sul fona
mde (Fornula 1) NC N NH® | 5=0 N 10

Fol l owi ng the protocol outlined in procedure F,

2,3-ditH1b@L FiR Riofd, &bﬁ%frhzﬁn@ |Iﬁ§dl § @I 2.13q.), benzenesulfonamide (235.8 mg,
dlchlorqu|noxaI|n 51 ol

15 mimeL ey Racpirt i RIS 3161 1 GrneioRdi . mrp.talfqne&p eagiybons DA (1

ml) ur{r%’r a% g%T] :él: eia?tlc} 2131.1);tu1:eﬁs %ecp %‘%‘% nﬁ t%rr&)era ?%gr d§ i@ﬁ. mg en water (15

ml) is(fid8q. THe ddueois ﬂiHa@e GOoWRMed dviets EB0 A€ M1owalBrthetRlophili®X The solid
plot) 94% Kt 72min. LCOMS: (ES+): 335.1, (ES-):
remduggé)tqnedlg q:ﬂ{aé}eﬁew}tlétIéC%aan&qulvgu {is fevaporated to near dryness then

i B apane patel boods hamOPkes Oy BYE. 3 i i

21.7 Iﬁg)(ﬂ%)/wMettinle cprpboed| | FDNMR IBVSO-PY 5Oeiduise1H), 8.42 (d, J = 6.7 Hz,

1D, SO By a okl [ 65,186 Hb: 1076 it 3101 HEGG (aplon 9% R

1.71 ofBE D¢ IMS- (ﬁE@LFP.n}Q%LU f}‘?ﬁlﬁl@ﬂ@}{f' di ne-2- carboxyl ate (100
ng; 0.46 nmmol; in the presence of K2C03 (63.92
ng; 0. 46 nmmol ; 1eq) in DI\/A(15n1) to afford 112

. f

"7,-' n g , a "ealglorglulall)
9and3Hz 825 —@Hz 776 (m
2H), 7.60 (m 2H) O HPLC (max plot) 83%
Rt 3.22m n. LC Ms: ,{M]d 25 (ES-): 377.

0@

2,3-dichloro-pyrido(2,3-b)pyrazine (300 mg; 1.5 mmol; 1 eq.), benzenesulfonamide (235.8 mg,
1.5 mmol, 1 eq.) and K,COs (207.3 mg, 1.5 mmol, 1 eq.) are taken up in anhydrous DMA (10

ml) under argon. The reaction mixture is stirred at room temperature for 7 days. The solvent is
evaporated and the residue obtained is purified by prep HPLC using a gradient of H20, TFA
0.1%/ ACN, TFA 0.1%, to afford 82.1 mg (17 %) of the title compound. 1H NMR (DMSO-d6) o
8.67 (dd, J =5.7, 1.5 Hz, 1H), 8.57 (dd, J = 7.9, 1.5 Hz, 1H), 8.08 (dd, J = 8.0 Hz, 1.8 Hz, 2H),
7.57 (dd, J =179, 5.7 Hz, 1H), 7.54-7.46 (m, 4H). HPLC (max plot) 94%; Rt 1.96min. LC/MS:
(ES+): 321.0, (ES-): 319.0.

Procedure G

Intermediate 79 : N-{3-](3.5-dimethoxvphenvDamino]quinoxalin-2-yIl-4-|(4-

methylpiperazin-1-yl)carbonyvl]benzenesulfonamide (Formula I)
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66 WO 2007/023186 PCT/ EP2006/ 065688 | nternedi ate 71:

N- ( 3- chl oroqui noxal i n-2-yl ) -&- (nor uhol i n-4-yl car bonyl)
whenwzerEsal f onam de (Formula I1) \ N CI N | NHPCT/ER20867G85688

610 5 Fol lowi ng the protogol outlined in procedure F

intermediate 71 i s obtaine@ 2, 3

di chl or oqui noxal i ne (800 ny; 02 mol; 1 eq.) and

3- (nor phol i ne- 4- car bonyl ) - be zenesulfonan1de (1086. 45
ng; 4.02 mmol; 1 eq.) i "Vr esence of K2C03 (555. 48
ng; 4.02 mmol; 1 eq.) (8 m), to afford 1267ny

(73% of the title conmpoundsasoa yellow solid. 1H NWR
(DVMBO-d6) 6 8.22-8.18 (m 2 7.89-7.83 (m 2H),
7.78-7.73 (m 1H), 7.70-7.6 10 3H), 3.63-3.27 (m
8H). HPLC (max plot) 92% Rt ¥.13min. LGVS: (ESt):
433.2, (ES-): 431.2. Inter N 72 :

N- (3-chl oroqui noxal i n-2-yl) - 1- fetmy! - 1H-i i dazol e- 4- su
|fonamde (Forrmula Il) NC (NNH I 0=S=0 N 15

4-[({3He8, BQiMnB@oiﬁﬂle@ymﬁrmﬁo]qumd)khlllmé@l} amm@)@@lﬁmyﬂbeﬂzmc acid (162 mg;
internediate 72 is obtaine

0.34 g GAdqlioki&ili(Aelq B’@Ooﬁﬁ mrﬁolsi lﬂﬁﬂl) ang HQBT (3fhtl mg; 0.37
mmol;gmﬁ'?%ﬁ'{ ege'_gakéﬂ %?%@2#@&%%@?&84(%78 5%?1 EYJSO eq ) and 1-

of K2
methyipip)ebraziﬂe 64.32 nln0.BMme5 1 ) waroaddetloFlde @bdGrerveps (sﬁfre&i%rt for Sh.
the title conpoun

The S(%rblon was ‘geyshﬁinsucgpﬁsw Vygtl(ag‘al\ﬁi( ) u;tlo(gllc}f (I%I—?Cl(i; I\{};'C-} gnd NaCl. The

organi@?haé%"%azséldﬂi:’eld%vég_mgS@é Qhd c&%&n%r%chg)drfeg?g&nengO lbfAYRE 171mg (90 %)

of the ptlacmymmaﬂlommd@; plﬁ NMREOBISO- dﬁ)oanw 0&Grrsul ), 8.80 (s, 1H),
8.13 %318, 2O A7 N9 8 B, 21), 7.44-7.41 (m, 1H), 7.39-7.34 (m, 1H), 7.31 ( br
d, 2H), 7.21-7.14 (m, 2H), 6.15 (t, ] = 2.3 Hz, 1H), 3.76 (s, 6H), 3.65-3.35 (m, 4H), 3.10-2.85
(m, 4H), 2.63 (s, 3H). HPLC (max plot) 97.1%; Rt 3.55min. LC/MS: (ES+): 563.4, (ES-): 561.2.

Intermediate 80 : N-{3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vyI}-4-(morpholin-4-

ylcarbonyl)benzenesulfonamide ) (Formula I)

O

Following the protocol outlined in Procedure G, Example 80 is obtained from 4-[({3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl}}amino)sulfonyl]benzoic acid (160 mg; 0.33 mmol; 1
eq.) , EDC-HC1(70.22 mg; 0.37 mmol; 1.10 eq.), HOBT (49.49 mg; 0.37 mmol; 1.10 eq.), DIEA
(83.84 ul; 0.5 mmol; 1.50 eq.) and morpholine (29.01 pl; 0.33 mmol; 1 eq.) in DCM (6 ml) to
afford the title compound as a parent. Treatment of the parent with HCI in MeOH affords 165

mg (90%) of the title compound as a yellow powder. 1H NMR (DMSO-d6) ¢ 12.34 (s, 1H), 8.94



67 WD 2007/023186 PCT/ EP2006/ 065688 To a suspensi on
of 3, 4-di am nopyridine (10 g70 0. 068 nol) in 4N aqueous
woieno70408 m ) is added oxalic acid (10.4 g, OPOBEPI006/)65688
1HRR Leaghl, iy £5, 151! nf, 8 2PR-7838m, 4H), 6.23 (1
G, ?’(raggcét Ogl %a%:(ture )‘“7?05%0 )dgénq)ag%g( t(l%e)s79 0-794%m. 4H). 6.23 (1.7
=2.3 HeeldpBt7at(gdH)s3 61243t2§r(ed,8H/)/aHHIed (wiak Iplo@a@&ﬂ%t Ren 18mired.C/MS:

to afford 9 g (80 %9 of the title
(Esﬂcgﬂ)p%lfﬁgg W8solid HPLC (max plot) 98% LC/MS: 5
(ESt+):164. 3. Internedi ate 74:

5  Intermediatd SN £ Q3-_F[ﬂ5-dﬂfl&h6x@lﬁ)ﬁﬁﬁnﬂﬁ)]éiﬁ‘ﬂbﬂz\lhﬂ-ZJMamiNoNulfonvl]-
O a Ssolution o

N.N-dimegthyihgpgamide (FesmaluDb] pyr azi ne- 2, 3-di one (9 g, 0.055
nol) in POC13 (90 m) is 1|0 added Et3N (6.7 g, 0.066
nol) and the reaction m xt ux s aefluxed for 20h
under N2. The reaction m xt i s cool ed down and
carefully quenched with ice-water (1 kg) and the
product is extracted h t WAc (3x150 m ). The

conbi ned organic | ayer V\Ehed wWth water, dried

over MSO4 and evapor atédNinder reduced pressure to

afford 6g (54% of the tltleo:@ewpound as a solid. TLC

- Chloroform/ nmethanol (9/1) ~Rf= 0.8, HPLC (nmax

plot) 98% 15 Internediate 7%

1, 4- D hydrouyri do[ 2, 3- b] pyrazijfie- 2, 3-di one (Fornul a

VIIl) H NNZ NONO H To gzsyspension of

2, 3-di ami nopyridine (20 g, 0.136 nol) in 4N aqueous

HCI (200nl) is added oxalic acid (20.7 2
Follovging thmowéakqutbwdlw)?ﬁwéuﬁe&r%fm%ﬂl fsabtagmd frqmél [({3-[3.5-

t
simed SSE PR or - TSP Bkl g pgg v
10 eq.), BDAeMCY@QBsME;®.3Bfhandl.20q.g I(I@BTO@L@B ntgwe 3irhmel; 1.1 eq) DIEA
ound as a solid 8% Interrred

CO[TB . .. HPLC (max pl ot)
(36,9576 D32 B A 06 i CHBTBYISTEI ) F 228 #E 2 o Prag Tamplg)l Sanyin DCM

(6 ml)l\tl}) a ﬁ%ﬁg%@%?ﬁ %{ iR tﬁbes lntﬂo??ﬁ g@g parelét (gellovz/ E%Wder) IH NMR
(DMSO) @@18312(@)6 QbrlsnlIFPD&DE (6, 11(H)) 8 it ) d wers 8 dddle @ Hit BN (‘tﬁ sglH), 7.58 (d,J =

5.3 Hg A7 R rsgen HThi 7 et o i L HEQRbE 288 o1 297 G

15 3H 20896 f 3], W wepsdeso ok IRG a- 38R LEMEIESANG 0B Ne(ES-): 506.1.
) @ jWas g?(trlggttl)ﬁed Wi th Et OAC 3x1g nr). Thge )
conbl ned organic layer is washed W|th wat er, dried

Interl%g(?iglte 82 : 3-]({3-](3.5-dimethoxyphenyDamino]quinoxalin-2-vIlamino) sulfonyl]-

N.N-dimethylbenzamide (Formula I)
O\Q/O\
Ne_ _NH
N
XX
N~ “NH

|
0=S8=0

z—

o)
20  Following the protocol outlined in Procedure G, Example 82 is obtained from 3-[({3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl}}amino)sulfonyl]benzoic acid (110 mg; 0.23 mmol; 1

eq.) , EDC-HCI (48.28 mg; 0.25 mmol; 1.1 eq.), HOBT (34.03 mg; 0.25 mmol; 1.1 eq.), DIEA
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MySO4 and evaporated under reduced pressure to afford
8 g (65 %9 of the title corrpﬁund as a 30 solid. TLC -
w@hdoonzFies m / et hanol (9/1) = 0.8, HPLC ( nexT/pP10J/065688
(57.64|9;§l g‘?ﬁeﬁﬁnol\/@52‘52]_0)7a{n9%%41§tﬁypgﬂ£ﬁnggl u@%ﬁ/ls% 23 mmol; 1 eq.) in DCM
(4.5 ni to2Tohd 002D r(BEP6 131 the Itk lavompomd3asyd padven fpeisupdvadea)ril t NMR

o 65 B yal e B B e o e o

2H), 7158%;715)5 (mbmienﬁswbﬁ @[ﬁamm}i% 2(2?(851 j‘32 g‘EHZ 12{)53 Z@:(egl t6I§ 2.97 (s, 3H),

2.87 (meHahwmmotmmw St wnvn@efEsarr)gms 31RE): 506.1.
reaction mixture is stirred at roomtenperature for 3
days, then water (15 m) is added. The aqueous phase

Intermh&dinBsgReds-(¢ (h‘olﬁi -Nl 3]- 3@-&111‘@@6& Yol rh #®fyuid Malin-2-

Sol'| resi W an e

ﬂmﬂa&éﬂl&mﬁgﬂ?@v@daﬂb near dryness then pruified
by preparative HPLC using a gr adient of H2ZO, TFA 0.1
% ACN, TFA 0.1 % to afford_~ .oz ng (5% of the
title conpound. 1H NI\/R(DI\/B 6 9.13 (s, 1H), 8.42
(d, J = 6.7 Hz, 101H) 7(m 2H), 7.56 (d, J

= 6.8 Hz, 1H), 7.51- @EH . HPLC (max plot) 95%
R 1.71 nin. LOMS: ( g'O(ES-:319O

I nternedi ate 78:

N- (3-chl orouyri dol2, 3- quvra2|n 2-yl)benzenesul fonam d
e (Formulall) A NN'NHNKNII 001 ~ 15

2, 3-di chl oro-pyrido(2, 3-b) pyryzi ne (300 ny; 1.5 mol;
1 eq.), benzenesul fonam de (235,8 ng, 1.5 nmmol, 1
eq.) and K2C03 (207.3 ng, 1.5 mml, 1 eq.) are taken

N-{3-[(3,Srdinetiioxgiplons]) Do dudno xalid-2uyi tér (hadgepmethiyBpyredioe-B esnl fonamide
m re is, stirred at, ro ature, for
00 B {11 QouS TPt RERRL ! e EnigBi shik e 0 h: 0.30

mmoquo)flg gdudavanh rr@deubilf’k&tufe 8¢tiRedlRd! h@m twgefer éd?dtaqufé&ﬁ NaHCO3 are
0.1% ACN, TFA 0.1% to afford 82.1 ng (17 %

addedta'nd Ithes pyodvst isnektragted VAR 1‘(>©NB®hd @)rga@wzﬂlase BAried @ve@n&gnesmm

sulfate8ar518th% acgvg% 18 e\@}_%fa’t_?gl uniie g&ce‘giﬂ_ﬁssure.}o ggtS r(d}_%JOn}ﬁ (t'b%%é of the title

compcﬁma akla, é)o;k/'d%l; Ttrwiséd 49sdMin ﬂid)nexHB > {Pex Iﬁh}@%lbt)%% Rt 4.78 min,
LG Ms:  (ES+): 321.0, S—): 19.0. 25

LC/Mﬁ'r @c%d&ﬁé 2% (BESteA8tetd - ate 79

N-{3-f (3, 5-di met hoxyuhenyl ) am nol qui noxal i n-2-yl }-4-f(
4-

Intermediate 84 : methyl 5-]({3-](3.5-dimethoxyphenvl)amino]quinoxalin-2-

yllamino)sulfonyl]-4-methylthiophene-2-carboxylate (Formula I)




met hyl ui uer azi n- 1-yl ) carbonyl | benzenesul f onam de
(Formula I') 69 WD 2007/023186 PCT/ EP2006/ 065688 |

W@ 200%/023168=-S=0 O N N PCT/EP2006/065688
|
Methy‘f"S[ ﬁ@?}g%‘?q?ﬁg%@ﬁ % )ﬁﬂ l%ﬁg'é mhﬁﬂiérﬂfl@% M2 cé(tjb})@ﬂlte (100

mg; 0| EDﬁthlﬂl 1 (eqLariki03, ﬁ@l;lmélhé‘ﬂyamfmle (42331 hg .28 ramdl; I-}ICIB?q) are taken up in

EtOH %2 m[la andtnﬁg H%SH? tBg SE%)EH%@H Fs]he@teg f)prﬂ\g:ﬁ 580([1?05 gnlg%p()nl Dc[g/lorption in

the mérd&‘a;v@)’f R REEipEAE Borkdd iORtdred Bf3dhd RRhGd \J‘HE @Et@H\’tﬁénedrled under
ed. The mXture was stirred at rt for 5h

vacuumt aofca forviadaywdh ealidsis ovaslsi wish RouFtON! thes JHFrtedtfford after cooling

a4 oAt h AR Sh0SF T Aokhrun e oW B SVRIERT O RAG3S 64 (o,

1H), &9 ﬁaf fiay, 9. 81)7(ﬂ>ﬂ§91H§90/ ?@((SDII\J/E Ufw)(adtﬂ£7cowqwdHa)s7 86-7.34 (m, 2H),
owd
1.32 (é Jsrol@ég JQ_H)) 6. 2@@1@ (ef Hz, H)33.83 16 3HQJ—§ 75 . @1713 (?el4Fg (3, 3). HPLC
.34 1
(max ot §5¢; R 3ghn B s abes S 7 0 5T T

2.3 Hz, 1H), 3.76 (s, 6H), 3.65-3.35 (m 4H),
3.10-2.85 (m 4H), 2.63 (s, 3H). HPLC (nmax plot)

Mﬂ% Rt 3.55mn. LO/MS: (ESH): 563 4, (ES-): 561.2.

benzenesﬂlrﬁ)hannde(lyl(ﬁdrehm’ﬁbl ) benzenesul fonam de) (For mula 1)
Il O\ Q' 1/ N-\NH NNH O=S=O ON O 15 Fol |l ow ng
the protocol outlined in g’ro edgre G Exanple 80 is
obtained from4-[({3-[(3,5-
di met hoxyphenyl ) am no] qui n

enzoic acid (160 ng; 0.33 ;

(70.22 ny; 0.37 mmIE@%\ g.), HOBT (49.49 ny; 0.37
mml ; 1.10 eq.), D 415 0,5 mmol; 1.50 eq.)
and norpholine (29.01 I|; .§ mol %4 eq.) in DCM (6
m) to 20 afford the title e O t@ g\asaparent.
Treatnent of the parent with HId_A n MeOH af fords 165

i n-2-yl }am no) sul fonyl ]b
;1 eq.), EDC HC

N-(3,5-dimethoxyphenyl)quinoxaline-2,3-diamine (50 mg, 0.17 mmol), 3-(methylsulfonyl)
benzenesulfonyl chloride (64 mg, 0.26 mmol, commercially available from Matrix) are dissolved
in a 1 to 1 mixture of pyridine and 1,2-dichlorobenzene (0.4 ml) and the reaction mixture is
heated at 100°C in the microwave for 20min. When TLC confirms the total consumption of the
starting material, the reaction mixture is cooled down to rt. The precipitate formed is filtered and
purified by column chromatography, using CHCI3: MeOH as eluent, to afford 18 mg (21%) of
the title compound as a light brown solid. HPLC (max plot) 84%, rt. 4.2 min. LC/MS: (ES+):
515.
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ng (90% of the title conpound as a yell ow powder. 1H
NVR (DMSO-d6) 6 12.34 (s, 1H)3, 8.94 70 WD 2007/ 023186
W(Pm')ﬁ/&m&{)ﬁ/ 065688 (s, 1H), 8.16 (d, J = 8.3 l—tcT/EP@096/0656ss
. H) 4 A

(2)(SﬂH)ne53PLC (rmx pI ot) 98. 4% R 4. 19m'n LT VB '(ES+):
550.2, (ES-): 548.8. 5 Internediate 81 :
4-f({3-1(3,5-di net hoxvuhenv('J ) :j ROl qui noxal i n-2-yl }anm

fonamide

no) sul fonyll- N, N-dinethvlb mde(ForrruIaI) o\
o~ N /NHNNH | OS=0 O Fol | owi ng t he
protocol outlined in Prog i [
obtained from4-[({3-[(3,5
di met hoxyphenyl ) am no] q0f noy a NHn- 2-yl }am no) sul fonyl ] b
enzoic acid (166 ng; 0.35 mm#,,, 10 eq.), EDC HC
(72.85 ng; 0.38 mml; 1.1 eq.?¥, T (51.35 ng; 0.38
mmol; 1.1 eq.), DIEA (86.98 |; 0.52 mml; 1.50 eq.)

Follovaing thi¢ iwetdryll poiaeel ¢dthiRed’ Proc2divge M. Bﬁampialz islohmnéd fmom N-(3,5-

dlmet%ﬁﬁgw@qgllrLOéﬁB%&fe -{d?aelg/ig? n%w( 8@& of -3 t—Q_ c?llorlde (commercially
avallaﬁlm %@Cl@)}_bﬁ‘lza $6o Q%lxﬁrre %nyﬂ%ﬂ%ddl&lﬁe()ro%gﬁzen@ (}Jéf’loevdsoha 8§ mg, 11

%). HzHg: (me$)'k)t)79% r(tn4 511mn LC/BE:TESY): ¢43. 4H), 6. 22 (t J
= 2.3 Hz, 1H), 3.75 (s, 6H), 2.97 (s, 15 3H), 2.86 (s,
3H). HPLC (max plot) 98% Rt 4.38min. LM (ESH):

Exampi83:IN- i n-: i
, O~ oxvunenv am nol quil noxal | n-2-Yy am

LYMMJM&M@)NSW@@ hvl benzami de (Fornula 1) U, "
I/ NNH NNH | O=S=0Cly 0 20 Follow ng the

protocol outlined in Proéed e G Exanple 82 is
obtained from3-[({3-[(3, ?@\

Following the general protocol outlined in Procedure H, Example 3 is obtained from N-(2,5-
dimethoxyphenyl)quinoxaline-2,3-diamine (65 mg, 0.22 mmol, 1 eq.) and 6-morpholin-4-
sulfonyl chloride (86.4 mg, 0.33 mmol, 1.5 eq., commercially available from ASDI) ina 1 to 2
mixture of pyridine : dichloro -benzene to afford 12.2 mg (11 %) of the title compound as a
brown solid. 1H NMR (DMSO-d6) 6 12.40-12.20 (br s, 1H), 9.15 (s, 1H), 8.75-8.65 (m, 1H),
8.58-8.45 (m, 1H), 8.15-7.83 (m, 2H), 7.70-750 (m, 1H), 7.45-7.25 (m, 2H), 7.10-6.75 (m, 2H),
6.68-6.5 (m, 1H), 3.81 (s, 3H), 3.76 (s, 3H), 3.70-3.54 (m, 8H). HPLC (max plot) 95%; Rt 4.36
min. LC/MS: (ES+): 523.3; (ES-): 521.3.

Procedure 1
Example 4: N-{3-]({3-](3.5-dimethoxyphenvDamino]quinoxalin-2-yllamino)sulfonvl]

phenyltacetamide (4) (Scheme 5)
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di met hoxyphenyl ) am no] qui noxal i n-2-yl } am no) sul fonyl ] b
enzoic acid (110 ng; 0.23 mmi; 1 eq.), EDC HC
w@ 2@7a8188; 0.25 mol; 1.1 eq.), HOBT (34.03 neCT/BPRB6/065688

mol ; 1.1 eq.), DI EA 71 MQ 2007/ 023186

PCT/ EP2006/ 065688 (57.64 I 4oqmol ; 1.5 eq.) and

di net hyl am ne (114.46 |; WZS mml 1 eq.) in DCM

(4.5 mM) to afford 102 ng (88% of the title compound

as a parent (yellow po TH NVR ( DVMBO- d6) 6 12. 34

(br s, 1H), 8.95 (s, @7812(m2|—0 7.90 (br

s, 1H), 7.66-7.63 (m 7.88-7.55 (m 1H),

7.41-7.34 (m 4H), 6.22 (t, gm_ Hz, 1H), 3.75 (s,

6H), 2.97 (s, 3H), 5 287(s . HPLC (max plot)

98% Rt 4.34min. LCOMS: (ES+):, 5Q08.3, (ES-): 506. 1.

I nternmedi ate 83 : 6-(ch|oromet )-N-{3-f

(3, 5-di net hoxyphenyl ) am nol qui hoxal i n-2-
N-(3,%hﬁ%\tﬁdx%ﬁﬁry%qﬁmbfm@m,ﬂ%m&ﬁﬁé (50l Ag.10.168 GENH3 - A&GT5hino

benzeme $@{{nyBhkordienE@Ohogy Blemyio).aerinmorgislly ovallatie Zroph INGEREHIM) are

dissol egi;i%xey th 2?%%@%“ | g';{}‘yﬁld‘o’ > ghg{%%n%eergt((%%t n%ﬁﬁ% tﬁ% Irﬁ%gl)t;l mixture is

heated ! 1B0PA@v&Ri P indn oBitd%hakerDiVher 9U.0) cdnfirde @A o@NBonsumption of the
reaction mxture is stirred for 1h30. Water and

startmgquﬁé@ml e oo pextuggdid egolad downdo pr aviptecipgaieprmagd is diltered and
r r oye g 0
piidh oM, RG0SR NSS! B PHE G IRINERHAT me 4%
of theFHt&Sdelifﬁ)uhd ad faf wlldwlﬂﬂ)lﬂgH(PlﬂB&ﬁaxOf)lot)f@ ¥4, trl. &.085min. LC/MS: (ES+):
conmpound as a powder. It was used as such in the next
494. step. HPLC (nmax plot) 35% Rt 4.78 nin, LC/ MS: (ES+)
486. 22, (ES-) 484.22. Internediate 84 : nethyl
5-f ({3-f(3, 5-di net hoxyphenyl ) am nol qui noxal i n- 2-

Example} V43 @.8-flimegthbxvplrea firiui exaii22 ody- tiatlsnlfonyl
benzeg‘nesullmfllamlég S) ?Sccileme S)I\I NHNNH [ 0=5=0 SO O20

3
seull
%)

Following the general protocol outlined in Procedure I, Example 5 is obtained from N-(2,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 2-(methylsulfonyl)benzenesulfonyl chloride
(commercially available from Acros) in a 1 to 2 mixture of pyridine:dichlorobenzene (dark

yellow solid, 10 mg, 14 %). HPLC (max plot) 96 %, rt. 4.48 min. LC/MS: (ES+): 515.

Example 6: N-{3-[(3.5-dimethoxyphenyl)amino]guinoxalin-2-yl}-2-(methvisulfonyl)

benzenesulfonamide (6) (Scheme 5)
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15

72 WD 2007/ 023186 PCT/ EP2006/ 065688 Met hyl

5-{[ (3-chl or oqui noxal i n- 2-yl J5am no] sul f onyl } - 4- net hyl t
whemplziies 2- car boxyl ate (100 ng; 0.25 mol; 1PEEPANE065688

3, 5-di met hoxyani line (42.3% ng; 0.28 nmol; 1.1 eq) are

taken up in EtOH (2 nl) an JLesulting suspension

is heated up to 170C for 6 S@fn hi gh absorption in

the m crowave. The precipitate forned is filtered off

and washed with EtOH t ¥t under 5 vacuum at 40C
for 1 day. The solid i d wj)ty hot EtOH then THE
to afford, after cooling %it 14;;3 6 ng (80% of the
title corrpound as a powder. gh DI\/BO dé) 6 12.64
(brs, 1H), 8.91 (s, 1H), 7. s, 7.71 (s,

1H),7.60§dd,J=77 1.7 Hz, H),746734(m
Followzigg the geng pwtoqa)l eutlingld ntPrer}d)Jre b Ex@mpte 6 3 obtained figpm N-(3,5-

dlmetkeo:%qgh(ay@ﬂ}l(n@% neR’7[ 3 %méngﬂé %ﬁd %—@%%Isé@g_&é}lhgsggné%@%%q chloride in

pyndu'éel cfow kG lirmcad urse iHex angha plot) 89 %, rt. 4.47 min. LC/MS (ES+): 515.
3-(3. 5- Di met oxy- phenyl am no) - qui noxal i n-2-yl | - 3-ne

thanesul fonyl benzenesul f onam de (1) (Schenme 5) O O ~

hox ] : ,

benzoﬁiolﬁ'ndlmsh%l_onainidﬁf(Vﬁcﬂcliethé emyl ) benzenesul f onyl
chloride (64 ng, 0.26 mmol, comercially avail abl e
fromMatrix) are di ssolved([) inalto 1l mxture of
pyridine and 1, 2-di chl or obe e (0.4 m) and the
reaction mxture is heat edOC in the m crowave
for 20m n. When TLC conf: r +hel total consunption of

the starting materi al reaction m xture i s cool ed
down to rt. The precipi ormed is filtered and 20

purified by colum chromat og& usi ng CHC13: MeCOH
as eluent, to afford 18rrg(2>1 f the title
conpound as a light brown solidYHRLC (max plot) 84%
rt. 4.2 mn. LM (ESt): 515.° 73 WO 2007/ 023186

PCT/ EP2006/ 06568
Follovking ghq gegernl ax%wﬁa&%?@mﬁry%uﬂ Gorpmpleal isipbgigadyFgm Hx(2,5-

dlmetm&ﬁh&ﬁ)ﬂhfngﬁﬁmedﬁ?) diaAdiné é&h?,%l@dro 1,4-benzodioxine-6-sulfonyl

chloride (commercially available from Acros) in a 1 to 2 mixture of pyridine:dichlorobenzene

(brown solid, 30 mg, 36%). HPLC (max plot) 98%, rt. 4.71 min. LC/MS: (ES+): 495.2.

Example 8: N-{3-[(2.5-dimethoxyphenvl)amino]quinoxalin-2-vIl-4-(pvrrolidin-1-vl

sulfonyl)benzenesulfonamide (8) (Scheme 5)

Following the general protocol outlined in Procedure I, Example 8 is obtained from N-(2,5-

dimethoxyphenyl)quinoxaline-2,3-diamine and 4-(pyrrolidin-1 ylsulfonyl)benzene sulfonyl
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O ~o0 ~ cc:xx' I O~~S O Os Follow ng the general
protocol outlined in Procedutee H Exanple 2 is

Wobioaiozsass f rom N- (3, 5- 5 o PCT/EP2006/065688
hlori B ' k 1dh ATk idine:dichl
© Orl?éfn Bﬁ%& Q\ya: 91% © d“s?d-? ?c(gmrert@?ea rld}anve aclhf a%ﬁogenzene

(dark bnowlm SABCR)8 gy, B %)tI&PIZC ik prog) B %, rt. 4.73 min. LC/MS: (ES+): 570.
pyri di ne: di chl or obenzene (yellow solid, 8 ng, 11 9.
HPLC (max plot) 94% rt. 4.51 mn. LGVE: (ES+): 443.

q -y
(9)(S¢lmmﬂ5)n 4- yI 10 pyri di ne-3-sul fonami de (3) (Schene 5)
O OCNXNH I 00 -:-:/ IS _TI NO Follow ng the general

protocol outlined in Proce
obt ai ned from N- (2, 5-
di met hoxyphenyl ) qui noxal i ne- 2 i am ne (65 ngy, 0.22

mmol, 1 eq.) and 6-norp ul fonyl chloride
( 86. 4 ng, 0.33 mol, 1.%ormerci ally avail abl e
fromASDI) inal to 2 I5 nixt\ire of pyridine :
di chl oro -benzene to afford dﬁw (11 % of the
title conpound as a brown sofid._/1H NVR (DVBO- d6) 6
12.40-12.20 (br s, 1H), 9.15 (s, 1H), 8.75-8.65 (m
Followlik the @ns@ Broddeo] mytlined in Boddluie BExampleH)s obirkd- {750 N-(2,5-

dlmetléor%/g&%gygqtlﬁoxal%ezé%’ ngfntlg%ﬁdﬂz_uopglg e7% St‘&n;l‘)é ﬁ;;?ohde in a1 to 2 mixture

of dlﬁ@d&hﬁﬂol{dﬁke@'@ielldﬁ'&’b@h M8Xnd 20t)). $FYIC RiaxdplS6 98 W 1. 4.64 min.
pyﬁ GWB: (ES+): 523! 3; (ES-(L: 52% . )20 Prodcﬂgélﬂ[;e

LC/MEx@}Sm) 4143
N-{3-f({3-1(3,5-di met hoxvuhenvl)am nol qui noxal i n- 2-yl }
am no)sul fonyll phenyl }acetam de (4) (Schene 5) 74
Exampfe A0 Q7€ Ol 86{30CT S fivx0pb&bS) agtiKo] quinoxjalin-2-vlibenzene

sulfonamide (10) (Scheme 5)

H, Exanple 3 is

s
X

i)
0

-2
I

Following the general protocol outlined in Procedure I, Example 10 is obtained from N-(2,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 2-cyanobenzenesulfonyl chloride ina 1 to 2
mixture of pyridine:dichlorobenzene (yellow solid, 15 mg, 19 %). HPLC (max plot) 95 %, rt
4.56 min. LC/MS: (ES+): 462.2.

Example 11: 3-Cvano-N-{3-](2.5-dimethoxyphenvDamino]quinoxalin-2-vltbenzene
sulfonamide (11) (Scheme 5)
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O O NH N-(3,5-di et hoxyphenyl ) qui noxal i ne- 2, 3-di am ne
(50 ng, 0.168 mmol ), 3-Acetyl7am no benzene

wa o7 omikehl ori de (59 ng, 0.5 mmol, conmerci al PGT/EP2006/065688
avai l able from INTERCHM @are dissolved inalto 2
m xture of pyridine: di chlorekenzene (0.3 nm) and the
reaction mxture is 5 heao 150C overnight in an
orbital shaker. Wen TLC con I rifs the tota
consunption of the st i terial, the reaction
m xture is cool ed do . The precipitate forned
is filtered and purified "y ol um chronat ogr aphy,
usi ng Pet.Ether: EtOAc as eV@éﬁi;rf% afford 20 ng (24
%9 of the title conpound as a | ow solid. HPLC (max

plot) 89 % rt. 4.08 mn. LOMS: (ES+): 494. 10
FollovExngtiyd gengral protocol outlined in Procedure 1, Example 11 is obtained from N-(2,5-

. N{3-f (2. 5- di et henyl 1 nol gui in-2-yl}-2-
dimepy D abPRROT e SERaat s BN PR dedi T o 2
mixtuf ofpyMinbtdiddidobtridehe (bSowh solfd, 20 mpg 2696). QPEQ (n@isd Ing? 93%, rt. 4.65
~ the general protocol outlined in Procedure |, Exanple
min. IEC/N@S%E%): Hé§2f romN-(2,5- 15

di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and
2- (et hyl sul fonyl ) benzenesul fonyl chl oride

ExamplOIDTeN-¢3-3(23/ dAvéth balphen{h) i Wifipxalih-2-vI1-3-tnethoxvbenzene
m xture of pyridine:d chlorobenzene ar yel | ow
sulfonamide (1) §Sehgme1) o . HPLC (nax plot) 96 % rt. 4.48
mn. LCOM: (ES+): 515. Exanple 6:
N-{3-f (3. 5-di net hoxyphenyb i nol qui noxal i n-2-yl }-2-(m
et hvl sul fonvl) 20 benzeneéizhgnanide (6) (Schene 5)
75 WD 2007/ 023186 PCT/ EP200%/ 065688 ONXNHOI/ s O
0::::/S/ O Fol | ow ng @tal protocol outlined in
Procedure |, Exanple Lgined fromN (3, 5-

N |
o=y o~
o}

Following the general protocol outlined in Procedure I, Example 12 is obtained from N-(2,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 3-methoxybenzenesulfonyl chloride ina 1 to 2
mixture of pyridine:dichlorobenzene (brown solid, 20 mg, 25 %). HPLC (max plot) 88 %, rt.
4.84 min. LC/MS: (ES+): 467.1.

Procedure J
Example 13: N-{3-[(2.5-dimethoxyphenyl)amino]quinoxalin-2-vIl-1-methyl-1H-imidazole-
4-sulfonamide (13) (Scheme 5)

N-(2,5-dimethoxyphenyl)quinoxaline-2,3-diamine (50 mg, 0.17 mmol), 1-methylimidazole-4-

sulfonylchloride (91.4 mg, 0.51 mmol, commercially available from Acros) are dissolved in
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25

di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and
2- (et hyl sul fonyl ) benzenesul Sonyl chl oride in
w@yoordenes (yel l ow solid, 20 ng, 24 9% .HPLC ( meRCPEP10)6/065688
idiff® (98 I} andHiift tred Bt 'Wl'l"FLCfth
e (2 o e R S et Qe Uy T gonfirms the
total cdhndwgrtonlf A]N-(Z)Mzrnethmxg{pmen}d) thémhadebd(aﬁl)me(, Snemméucﬁ)s extracted

with (é];:lgﬁo él“&% ?fgi)‘%\l“f;' Agée; 1?1 wished dOY,}ﬁ{e vqi?elr}llzigﬁg ?Iél%d?&fer é[ahen dried over
Na,SO@PITaE REF chtr 19 Rdbyed: widedRduced 2pressure and the residue obtained is purified by
di met hoxyphenyl ) qui noxal i ne- di am ne and

recrysglBzatiph fiomo MeQH te nffod] $% inre(¢@- i lof dreytitle epimpeingeas a yellow solid.

HPLCERRIRES 7 Yt Bt oL EANS TR Corown Soiid. 30
ng, 36% . HPLC (Exm;x IpI oté) 98% rt. 4.71 mn. LGV
) rrp N

5 sulfon I benzenesulfonam de (8
M%@‘cﬁre@)g:?éh% 0 N NH )OXNH 10:::/8 0/(33 o)
\NV Fol | owi ng the general protocol outlined in
Procedure |, Exanple 8 is ned from N (2, 5-
di met hoxyphenyl ) qui noxal i ne- d| am ne and
4-(pyrrolidin-1 ylsul fonyl)be zene sul fonyl 76 WO

2007/ 023186 PCT/ EP2006/ "Chloride (commercially
avail able from Acros) i B 2 mxture of

pyri di ne: di chl or obenzene (dagy rown solid, 18 ng, 19
% . HPLC (max plot) 94 % re° mn. LGVS: (ES+):
570.

Following the general protocol outlined in Procedure J, Example 14 is obtained from N-(2,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 2-fluorobenzenesulfonyl chloride in pyridine

(light brown solid, 18.3 mg, 30 %). HPLC (max plot) 91 %, rt. 4.79 min. LC/MS: (ES+): 455.5.

Example 15: N-{3-[(3.5-dimethoxyphenyDamino]quinoxalin-2-vIl-2-fluorobenzene
sulfonamide (15) (Scheme 5)

N NH
~
X
N l}lH F
o=y
O

Following the general protocol outlined in Procedure J, Example 15 is obtained from N-(3,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 2-fluorobenzenesulfonyl chloride in pyridine

(light brown solid, 20 mg, 30 %). HPLC (max plot) 98 %, rt. 4.65 min. LC/MS: (ES+): 455.2.
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15

Exanpl e 9:
N-{3-1(2, 5-di net hoxyphenyl ) am nol qui noxal i n-2-yl }thi op
whenen318ul fonamide 5 (9) (Scheme 5) o N NH PC®/EPNbE/065688
Exam Q& 16:N- 9—' R ﬂﬂeth@ﬁﬁl@‘ﬂ%ﬁmﬂﬁQﬁlﬂﬁﬂlhnoﬁltvll}' {]?ﬁilefmflsulfonvl)

alipre 9 S ODtalTied 1T O N £,

benzedesutfolnarigh (’ellﬁy[Scdmm@)al i ne-2, 3-di am ne and

t hi ophene- 3-sul fonyl chlori de inalto 2 mxture of
pyri di ne: di chl or obenzene é | ow solid, 15 ng, 20 9.
HPLC (max plot) 98 % rt. u@ mn. 10 LGVB. (ES+):):
443. Exanple 10: 2-Cvano- N f
(2, 5-di met hoxyphenyl ) ard pel_sui noxal i n- 2-yl } benzene
sul f onam de (10) (Sch) 0?0 OXNHCN 1 O::::/S
O 15 Fol | owi ng the gen&fahN protocol outlined in
Procedure |, Exanple 10 is osptarged from N (2, 5-
di met hoxyphenyl ) qui noxal i ne-2, 8- i ami ne and
2-cyanobenzenesul fonyl chloride |m\a 1to 2 mxture
of pyridine: di chl orobenzene (yell ow solid, 15 ng, 19
Follov%lg thngéile(rWowlcolt dutﬁﬂec%n Pltoceduffe 56 EﬁhﬂﬂpleLﬁ\/ﬁ ol{tfifdq from N-(3,5-

. 20 Exanp 11;
dlmeﬂe%yshw@@tlwe&%}me%%d}a@ﬂ% cﬂndq‘én(%%i S}lﬁorleghe}l%f‘élﬁ%%yl chloride in

pyrldlé)ééh;f ﬁg\g@gﬁ%% thi) 9 &3¢ %Pg@ I axHot &%ﬁé&%ﬁ@%ﬂ?ﬁ@\ds, (ES+): 515.

Example 17: N-{3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-vIt-4-(pyrrolidin-1-vl

sulfonyl)benzenesulfonamide (17) (Scheme 5)
O. ; O
kciot
O //O
S

Following the general protocol outlined in Procedure J, Example 17 is obtained from N-(3,5-

dimethoxyphenyl)quinoxaline-2,3-diamine and 4-(pyrrolidin-1-ylsulfonyl)benzene sulfonyl
chloride in pyridine (yellow solid, 32 mg, 33 %). HPLC (max plot) 89 %, rt. 4.6 min. LC/MS:
(ES+): 570.

Example 18: N-{3-[(2.5-dimethoxyphenyl)amino]quinoxalin-2-yI1-3-(methylsulfonvl)

benzenesulfonamide (18) (Scheme 5)
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~S~SCN o0 Foll ow ng the general protocol outlined in
Procedure |, Exanple 11 is ottained fromN- (2, 5-
\N@hMﬂmhnxqphenyl)quinoxaline 2,3-diam ne and PCT/EP2006/065688
Fouo\%]pgl( SR BRESS :1 ﬁéd ﬁlfﬂreééa‘g?e 3 rEx%rrﬂalé 8 ?s obfﬂlﬁgd%ﬁn N-(2,5-
pyrT di ne. di chl or obenzene rown so
dlmetl%xypHFﬂyOq(lmmxalpieeZ }-deid8me add 34m613iylsﬁlfnmyi)behﬁnhﬁﬂfonyl chloride in

E
pyridifg (0ath yoO3. g ABley phrly 7 (I UK - Fnd 21y in. BCAUS: ES:
515. thoxybenzene sulfonamde (12) (Schene 5) ol OXNH O
10 Foll owi ng the general protocol outlined in
Procedure |, Exanple 12 is obtained fromN(2,5-

di 1 Je BQP al i

ur 1

4_su1fgﬁalawel(qj9mcﬂélﬁalspr obenzene (brown solid, 20 ny, 25
—  09. HPLC (max plot) 88 % rt. 4.84 nmin. LCMS: (ES+):
467.1. 15 Procedure J Exanple 13: N-{3-f
(2, 5-di net hoxyphenyl ) am no
gui noxal in-2-yl}-1-nethyl -1 rdazol e- 4-sul fonam de
(13) (Scheme 5) o OCNXNH QO 4N~ N
N- (2, 5- di met hoxyphenyl . ndxal i ne- 2, 3- di ami ne (50 nyg,
0.17 mmol ), 1-nmethylimegs i Rgssulfonylchlorlde
(91.4 ng, 0.51 nmol, conner%kﬂ avai | abl e from
Acros) are dissolved in 78 @cp7/023186
PCT/ EP2006/ 065688 pyridine (0.3 ) and the reaction
FolloangttHe( %‘Bﬂ@% e}ﬁt)forcf)leﬁltﬂﬁecf Fro Pl%%gcﬁﬂé ?htﬂxaﬁ%f%nwﬂ's%btamed from N-(2,5-

tota consunptlon

dimetlﬁ(bx@ﬁhﬁ}yd])!qnmbhaimﬁpﬁjbld},dn)mq uiamdx a12,|1 rBebéhz8thdidaerd be4 sulfomyl  chloride

(commfis SRS oyt BRI DAY ACRQRY ihchyriditg et sOhlrillfee ¥ clhe APLC (max

ploy) BRASERA4 73 it S KDL EE9): uoRVed under reduced pressure
d the residue obtained is purified by 5

recrystalllzatlon fromMeOH to afford 47 ng (64 % of
. HP

4ﬂuubh$ﬁnquqﬁ@ghaﬁ§Bvauhenvl)an1noIqU|noxalln 2-yl}- 2 f
uor obenzene

X
O’” \£\>

Following the general protocol outlined in Procedure J, Example 20 is obtained from N-(3,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 1-methyl-1H-imidazole-4-sulfonyl chloride in
pyridine (yellow solid, 53 mg , 67 %). HPLC (max plot) 99 %, rt. 3.81 min. LC/MS: (ES+):
441.2.

Example 21: N-{3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-v1t-2.1.3-benzo xadiazole-4-
sulfonamide (21) (Scheme 5)




10

15

20

sul fonam de (14) (Scheme 5) o CMN NH NNHF O ~js |
~ O 10 Followi ng the genera$l protocol outlined in
woemcmebise J, Exanple 14 is obtained from N ( 2PGFEP2006/065688
di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and
2-fl uorobenzenesul f onyl chbQri dn pyridine (light
brown solid, 18.3 ng, 30 %?@ﬁ: (max plot) 91 % rt.
4.79 mn. LCOMs: (ES+): 455. 15 Exanpl e 15:
N- { 3- f (3, 5- di met hoxvuhenwl-Ysaithol qui noxal i n-2-yl }-2-fl
uor obenzene sul f onam b (Scheme 5) CN' /NH N NH
F O~js | ~ O Followng t'helge enal pr ot ocol
outlined in Procedure J, Exéi’rﬁ) is obtained from
N- (3, 5- di met hoxyphenyl )qw nox e- 2, 3-di am ne and

2-f1 uorobenzenesul fonyl chloride in pyridine 20
Following dhe gbraswlrpretoicpldoutitedry, PR0cdgre JHPx@nplvedd [ ttyingd from N-(3,5-

dimet%%@%@ﬂﬁ%o%g;g&%%%é gg%[ggi E4f75 ﬁ%zo'gna(ég%dizgolemmfonyl chloride
(comn¥r¢idty (3aihrbtt %MA&R@B?HW;?@HI@ yalbw QS AdLT 20 Argy RF-%).(MPLC (max
0]

et hvl sul fonvl) benzenesul fonam de (16) (Scheme 5) N

plot) 90Na, rtnt. KD 1€/ MS: 4ESH): 439-Fol | owi ng t he gener al
protocol outlined in Procedure J, Exanple 16 is
obtal ned from N- (3, 5 5

oenzenesu

Mﬂ,ﬁm@m@mwéﬁ e, 5 ny, y% HPLC (max plot) 98

% rt. 6.21 nin. LOMS: (ES+): 515.
[e]

o
|

A

Following the general protocol outlined in Procedure J, Example 22 is obtained from N-(2,5-

CL

O

dimethoxyphenyl)quinoxaline-2,3-diamine and pyridin-2-ylmethanesulfonyl chloride triflate
(commercially available from ARRAY) in pyridine (yellow solid, 11 mg, 14 %). HPLC (max
plot) 94 %, rt. 3.85 min. LC/MS: (ES+): 452.

Example 23: N-{3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-yIl-1-pvyridin-2-vl
methanesulfonamide (23) (Scheme 5)

Following the general protocol outlined in Procedure J, Example 23 is obtained from N-(3,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and pyridin-2-ylmethanesulfonyl chloride triflate
(commercially available from ARRAY) in pyridine (yellow solid, 10 mg, 13 %). HPLC (max
plot) 94 %, rt. 3.75 min. LC/MS: (ES+): 452.



Exanpl e 17:
N-{3-f (3, 5-di net hoxvuhenvl ) asti nol qui noxal i n-2-yl}-4-(p
W@ 0000286 - | -yl suI fonyl ) benzenesul f onam de (B@V/EP2006/065688

methdtreomléchangidd (26(Sclpdnee 3)7/ i s obtai ned from N (3, 5-
di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and

4- (pyrrolidin-1-ylsul fonyl jbegzene sul fonyl chloride
in pyridine (yeliow solid, 3@9 33 % . HPLC (nax

plot) 89 % rt. 4.6 min. LC/ M~ (ES+): 570. 15

Exanpl e 18: N -NH
N-{3-f (2, 5-di nmet hoxvuh) m nol gqui noxal i n-2-yl}-3-(m

et hvl sul fonvl) benzene @on&n1 e)(18) (Scheme 5) ol?

O NNH~NINHp O7:::./S | ~o% 0 WD 2007/023186

PCT/ EP2006/ 065688 Fol | owi ng t°he gener al protoco

[ r
Follo g e T A T o PACHH R BEhe B N-(2.

5 d1met];’1bx®pb¢ﬂyj/)lqsmbkaim¢m b{elmzmne snd pyoidh-3eiinothiadesulfonyl chloride triflate

(Conﬂ%vrsl@ §3§al§£@ ot AT lgfrév%?(ye fgllc(@éﬁ?sng ég&g?fﬁﬂ& (max

plot) 9179)/0 rt. 3.57 min, LC/MS: (ES+): 452,
{3-1(2, 5- di net hoxyphenyl ) ari nol qui noxal i n-2-yl}-2, 1,

3 benzo t hi adi azol e-

Example 25: N-{3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-yIl-1-pvyridin-3-vl

10  methanesulfonamide (25) (Scheme 5)

CL

O

Bge

Following the general protocol outlined in Procedure J, Example 25 is obtained from N-(3,5-

dimethoxyphenyl)quinoxaline-2,3-diamine and pyridin-3-ylmethanesulfonyl chloride triflate

(commercially available from ARRAY) in pyridine (yellow solid, 30 mg, 20 %). HPLC (max
15 plot) 96 %, rt. 3.49 min. LC/MS: (ES+): 452.5.

Example 26: N-{3-[(2.5-dimethoxvphenyl)amino]quinoxalin-2-vIl-1.2-dimethvl-1H-
imidazole-5-sulfonamide (26) (Scheme 5)

20  Following the general protocol outlined in Procedure J, Example 26 is obtained from N-(2,5-

dimethoxyphenyl)quinoxaline-2,3-diamine and 1,2-dimethyl-1H-imidazole-5-sulfonyl chloride
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4-sul fonam de (19) (Schenme 5) o ~ I/ 0O N NH NNH N
S% S N O Followng the gen®ral protocol outlined in
woemclebise J, Exanple 19 is obtained from N ( 2PGSFERD6/065688
: 1B : o

o L IP L B A8g G SR 571 G, 13 %6). HPLC (max ploy
95 %, (rc 8ritTemini BCIYMSaiEdHyaBb®2f rom ACROS) i n pyridi ne

(yellow solid, 40 ny, 48 %9. HPLC (nmax plot) 89 %

rt. 4.79 mn. LGVWS: (ESt+): 495.1. Exanple 20: N-{3-f
Examp® 27: $h&RiNg B HirRth B phenyl)amino] quinoxalin-2-yl}amino

gur noxal T n- Z-yT } - I- met Nyl -
sulfonyl|¢hibphene?-darhoxglat¢ GhévaheBle NH 1/ CNNH O~S N O

TL \> N Fol l owi ng t he generlal protocol outlined in

Procedure J, Exanple 20 is ®btai ned from N (3, 5-

di met hoxyphenyl ) qui noxal i ne- di am ne and

1-nmet hyl -1 Hi m dazol e-4-sul fo ochloride in pyridine
(yel low solid, 53 ng , o MPLIC (max plot) 99 %
rt. 3.81 mn. LGW: (E 0 441.2. Exanple 21:

N-{3-1(3, 5-di net hoxyphenyl )am®fol qui noxal i n-2-yl }-2, 1,

3-benzo xadi azol e-4- sul f onaoF; 21) (Schene 5) 81
WD 2007/ 023186 PCT/ EP2006/ 065088 \' o0 N /NHNNH

No S N O

/O

Following the general protocol outlined in Procedure J, Example 27 is obtained from N-(2,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and methyl 3-(chlorosulfonyl)thiophene-2-
carboxylate in pyridine (yellow solid, 20 mg, 24 %). HPLC (max plot) 94 %, rt. 4.72 min.
LC/MS: (ES+): 501.

Example 28: methvl 3-[({3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vltamino)
sulfonyl|thiophene-2-carboxylate (28) (Scheme 5)

0. ; O
N._ _NH
=
X
N IIIH
=S
o=y
o) \\
fo) S

/O

Following the general protocol outlined in Procedure J, Example 28 is obtained from N-(3,5-
dimethoxyphenyl)quinoxaline-2,3-diamine =~ and  methyl  3-(chlorosulfonyl)thiophene-2-
carboxylate in pyridine (yellow solid, 7 mg, 8 %). HPLC (max plot) 91 %, rt. 4.61 min. LC/MS:
(ES+): 501.5.
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Fol  owi ng the general protocol outlined in Procedure
J, Exanple 21 is obtained fr&mN- (3, 5-
waleowbzasey phenyl ) qui noxal i ne- 2, 3-di am ne and PCT/EP2006/065688
2,1, 3-benzoxadi azol e- 4-sul fonyl chloride
(cormerm al l'y ava| | abl e from ACROS) in pyridine

) le 22:
! ()zg)rfzSﬁBF‘HE%ggxal in-2-yl}-1-py
ridin-2-yl nethanesul fonam de (22) (Schene 5) o 0 \
CNM NH NNH N~ o0,~S\ O%@SI | owm ng the general

ES+

protocol outlined in Proced J, Exanple 22 is
obtai ned from N (2, 5- C|’
di met hoxyphenyl ) qui noyak 2! 3-di ami ne and
pyridin-2-yl met hanesu chloride triflate
(comrercially avail abl e froml'}b\RRAY) in pyridine

(yellow solid, 11 ny, 14 %OOS (max plot) 94 %
rt. 3.85 mn. LCOM: (ES+): > Exanpl e 23:
N-{3-f(3, 5-di net hoxyphenyl)am' nal dui noxal i n- 2- yl }-1-py
ridin-2-yl methanesul fonam de (2 (Scheme 5) O\ o\

CN /NHNNHN o,~S\ 0 Follow ng the general
Followsngthe aPnGsRl P iogel Ptlipech e Bigeaduye JE%/&%P]@ P35 gbtained from N-(2,5-

dlmetwhﬂgﬁﬂ{l{] ngLa] (2?’3 %1am1 ¢ and 3§n%}h)él -2- -0X0- 2 d1hydro 1,3-benzothiazole-

eny QU|n0X3 I ne-
sullecﬂlomldQ(gdnmbﬂcmhlgwhﬂahw froohCBI)i 1dqayhd1nb|(§¢lh)w 2dlid, 22 mg, 28 %).

e LGRS b A8 hEPL e G omARRAN) JTn pyridine

rt. 3.75 min. LG MS: (ES+): 452. 82 WD 2007/ 023186
PCT/ EP2006/ 065688 Exan‘pl e 24: N-{3-f
‘ 3 ‘ ath : ]

Following the general protocol outlined in Procedure J, Example 30 is obtained from N-(3,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 3-methyl-2-0x0-2,3-dihydro-1,3-benzo thiazole-
6-sulfonyl chloride in pyridine (yellow solid, 110 mg, 62 %). HPLC (max plot) 92 %, rt. 4.47
min. LC/MS: (ES+): 524.5.

Example 31: 2-cyvano-N-{3-[(3.5-dimethoxyphenvyl)amino]guinoxalin-2-vltbenzene
sulfonamide (31) (Scheme 5)
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Fol  owi ng the general protocol outlined in Procedure
J, Exanple 24 is obtained fr&m N (2,5- 5
waleowbzasey phenyl ) qui noxal i ne- 2, 3-di am ne and PCT/EP2006/065688

pyridi n-3-yl met hanesul fonyl| chloride triflate
(commercially available from ARRAY) in pyridine
(yellow solid, 30 ng, 39 %. C (max plot) 97 %
rt. 3.57 min LCM: (ES+): . Exanmple 25: N-{3-f
(3, 5- di net hoxyphenyl ) amrrotNs N
qui noxal i n-2-yl }-1- uvr|EB! | 10 net hanesul f onam de
(25) (Schenme 5) O\ o\ CO’FOPFO ng the genera
protocol outlined in Procedu@g anple 25 is
obtai ned from N (3, 5-
di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and

Followipgithti gen8ray prateded nedingd wrlrocahirol.ilemptd 31 &tobtained from N-(3,5-

. i al I jlable f ARRA
dlmetlé%gzg‘qe%‘%ﬂg@ﬂo ahatl]\é? #_Fgmngae g}é)c[]} re@wgeﬁ{fén\g% éq%rldgén (pafrldme
(yellofx\zlfs?h@ HPma] 18 % GAINEE (hESplot) 5%, R 4. EXEAPLE/MS: (ESH): 462.2.

f(2, d|nethoxyphenyl)an1noIqU|noxalln 2-yl}-1, 2-
di met hyl -1 H i m dazol e-5-sul fonam de (26) (Schene 5) 0

ExamIBle§§2:9X$NX n9 $Jj§ H‘g,é\l dlqﬁthlzggﬁhegyfﬁmmoo:iﬁgu: E&o%@@g gcilfﬁegzene

sulfon@ipiide (3 (S¢hemd\b) 2, 5-
|nethoxyphenyl)qU|noxallne 2, 3-di am ne and
1, 2-di met hyl -1 Hi mi dazol e-/5- sul fonyl chloride 83 WO
2007/ 023186 PCT/ EP2006/ 06568 c\nner0|ally avai | abl e
fromApollo)in pyridine (yel solid, 10 ng, 13 %.

HPLC (nmax plot) 95 % t.N3pM7 mn. LO MS: (ES+):

455. 2. Exanpl e 27: mete?f ({3-f

(2, 5- di met hoxyphenyl ) an¥no” gei noxal i n-2-yl }ami no) 5

sulfonylIthiophene-2-carboxyﬁaifif2W) (Schenme 5) 1 o
(0]

I OXNH O~// |

Following the general protocol outlined in Procedure J, Example 32 is obtained from N-(3,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 3-cyanobenzenesulfonyl chloride in pyridine
(yellow solid, 15 mg, 19 %). 1H NMR (DMSO-d6) 6 12.45 (br s, 1H), 8.97 (s, 1H), 8.63 (t,J =
1.5 Hz, 1H), 8.39 (dt, ] = 8.3, 1.5 Hz, 1H), 8.11 (dt, J = 7.9, 1.5 Hz, 1H), 7.89 (br d, ] = 6.7 Hz,
1H), 7.81 (t, ] = 7.9 Hz, 1H), 7.60-7.57 (m, 1H), 7.44-7.35 (m, 2H), 7.35 (d, J = 2.3 Hz, 2H),
6.24 (t, J =2.3 Hz, 1H), 3.76 (s, 6H); HPLC (max plot) 86 %, rt. 4.5 min. LC/MS: (ES+): 462.5.

Example 33: N-{3-](3.5-dimethoxvphenvl)amino]quinoxalin-2-vIl-3-methoxybenzene
sulfonamide (33) (Scheme 5)

Following the general protocol outlined in Procedure J, Example 33 is obtained from N-(3,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 3-methoxybenzenesulfonyl chloride in pyridine

(dark yellow solid, 10 mg, 13 %). HPLC (max plot) 92 %, rt. 4.71 min. LC/MS: (ES+): 467.1.
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Oos 0O Following the general protocol outlined in
Procedure J, Exanple 27 is otstained fromN- (2, 5-
waleowbzasey phenyl ) qui noxal i ne- 2, 3-di am ne and neCTEP2006/065688
3-(chl orosul fonyl)thi ophene-2- carboxylate in pyridine
(yellow solid, 20 ng, 24 %9. HPLC (max plot) 94 % rt.
Examfle/34: mhethvll3s -dinhthox hyl)din winagali ifle

sulfoE&i]%I _ﬁgf ;éslt é é;%i(%g%%g?enyl ) ami nol

sul fonyl I t hi ophene- 2-carbexvl ate (28) (Scheme 5) 1 O

o~ I~QNH CNNH Ob O 0 15 Foll owi ng the
general protocol outlined i ocedure J, Exanple 28
is obtained fromN-(3,5- i

di met hoxyphenyl ) qui noxak Y1 3-di ami ne and nethyl 3
-(chl orosul fonyl)thio e-R- carbagxylate in pyridine

(yellow solid, 7 ng, 8°/<).NI;|E’FLC(OX plot) 91 % rt.
4.61 nmin. LG M. (ES+): 5@@5@%%4 WD 2007/ 023186
PCT/ EP2006/ 065688 Exanpl e 29:

N-{3-1(2, 5-di nmet hoxyPhenyI %am’ nol qui noxal i n-2-yl }-3-ne
Following|the gepesalprgtocol outlined in Procedure J, Example 34 is obtained from N-(2,5-

dimet%x@ﬁﬂ%@l)ﬁ@kﬁﬁ%%i??mgg ﬁ%ﬁ%ﬂ%&?ﬁ %Tcﬁ%rés%ﬁ%nﬁ%%ﬁ?ﬁe in pyridine

(brown solid, 8 mg, 27 %). HPLC (max plot) 90 %, rt. 4.79 min. LC/MS: (ES+): 495.1.

Example 35: methvl 3-[({3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vltamino)
sulfonvl|benzoate (35) (Scheme 5)

Following the general protocol outlined in Procedure J, Example 35 is obtained from N-(3,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and methyl 3-(chlorosulfonyl)benzoate in pyridine

ellow solid, 5 mg, 17 %). HPLC (max plot) 99 %, rt. 4.65 min. LC/MS: (ES+): 495.1.
(y , 5 mg, ) (max plot) , (ES+)

Procedure K

Example 36: N-[3-(2.5-Dimethoxv-phenvlamino)-quinoxalin-2-vl]-3-fluorobenzene

sulfonamide (36) (Scheme 1)
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5 Follow ng the general protocol outlined in Procedure
J, Exanple 29 is obtained fr&%m N- (2, 5-
wa@l2eventsage phenyl )qui noxal i ne- 2, 3-di am ne and PCT/EP2006/065688

ThR Ot Risa e
N o s e B O LS gl nd 2
dimethaxypyitingi (120. ayng dw mﬂwld) aB? takgn iﬁhSO% ml MPE®Kmaxd the resulting

suspe Lot |sgrr% at fOO Cin an omltal shager overgug t. The5 ];Z)r%m%ltat%%btamed is filtered

and w&%}h{eﬁ v%ﬁﬁEt@}g tﬂgﬁten%ycpm&wth@ml@ oAb M6l Arieeébd sAidB63 mg, 97
- 2- oxo- -
%e). HBLﬁ)(dTa@plotB%)%nzfoﬂI&?%amol eCoMSulESowandde (30) (Schene
5 1 Oo~ N /NHNNH O~s |l ON S OFollowng
t he general protocol outlined in Procedure J, Exanple

Exampfk 358 N BrEeRdinhdtROX A mino]quinoxalin-2-vIt-3-fluorobenzene
quil noxal | ne- Z, o-dl am ne an

T eny

wthiﬂ)igcw , 3-di hydro- 1, 3-benzo thiazole- 15
6-sul fonyl chloride in pyrjdine (yellow solid, 110 nyg,
62 %9. HPLC (max plot) 92 @/0\4. 47 mn. LC Ms:

(ES+): 524.5. Exanple 31:

2-cyano- N-{3-1(3, 5-di net hoxypfienyl ) am nol qui noxal i n- 2-

yl } benzene sul f onam de~(3%) Schenme 5) 85 WD

2007/ 023186 PCT/ EP2006{ 0685648 o0 ~ o\ OX NHNNHCN O

~js I \ O Following the g&nefal protocol outlined in

Procedure J, Exanple 31 is ohbt fromN- (3, 5-

di nmet hoxyphenyl ) qui noxal i ne- 2, am ne and

2-cyanobenzenesul fonyl chloride in pyridine (yellow
Folloveiag itlek, gehOratrprotdcd] %tliné:dPInCPr()cmburanoe);anﬁ)de 84 iy dbtaidedSfrom N-(3-

Chlor@wéﬁ% >3F ﬁ(%“’@g%%ﬁéﬂlﬁs Q%ﬁﬁ i ?grﬁlm‘ﬁ%iy%&%ﬁf inEtOH (yellow
solid, Yb3 Ren3eng. HpuLiRRRMARIL 82}, 4 STRGABLEIMS: (ES+): 455.2.

Example 38: 2-chloro-N-{3-](3.5-dimethoxyphenyDamino]quinoxalin-2-yltbenzene
sulfonamide (38) (Scheme 1)

Following the general protocol outlined in Procedure K, Example 38 is obtained from 2-chloro-
N-(3-chloroquinoxalin-2-yl)benzenesulfonamide and 3,5-dimethoxyaniline in EtOH (yellow

solid, 52 mg, 78 %). HPLC (max plot) 93 %, rt. 4.82 min. LC/MS: (ES+): 471.

Example 39: 4-cyvano-N-{3-[(3.5-dimethoxyphenvyl)amino]guinoxalin-2-yvltbenzene
sulfonamide (39) (Scheme 1)




O\ o0 CN /NHNNH ~S-SCN O Follow ng the genera

protocol outlined in Procedusse J, Exanple 32 is
w@bdoaiorsass f rom N- (3, 5- 10 PCT/EP2006/065688

di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and

3-cyanobenzenesul fonyl chlagidecin pyridine (yell ow

solid, 15 ng, 19 %9. 1H N&%igﬁﬁéc>d6) 6 12.45 (br s,

1H), 8.97 (s, 1H), 8.63 (t, 1.5 Hz, 1H), 8.39

(dt, J = 8.3, 1.5 Hz, NgMi1 (dt, J = 7.9, 1.5 Hz,
1H), 7.89 (br d, J = Hzl. | H), 7.81 (t, J =7.9

, I H, 7.60-7.57 (m |“H)N”7 44735(m 2H), 7.35
(d, J = 2.3 Hz, 2H), 6.24‘?19 2.3 Hz, 1H), 3.76
(s, 6H); HPLC (max plot) 86 % 4.5 nin. LGV

ES+): 462.5. 15 Exanple 33:
FollowNng 3hd §@heBl pratmediaxyliptodriy IP)r@;feﬂm(eIIq,u]Emmﬂé 39-i@eltjned-frven 4-cyano-
N-G- PR P 25 D B2 E e et SCnUTRNB ALY dioElH (vellow
solid, 8541 00§ EPRORE RO FX 2Rl 033 115, 998 4180, €000 183 1y

20 di met hoxyphenyl ) qui noxal’ i né- 2, 3-di am ne and
5 2H), 0met hoxsbéhz 8HasuPF-3:801 (mg ﬂHc)ﬂ 627150 (pyrlithi hdS-7(alnk 4H), 6.23 (s,

1), 34734 0 Atk i B 57 o 4 T SPRsE Do dag. T
PCT/ EP2006/ 065688 Exanple 34: nethyl 3-f ({3-f

(2, 5 di met hoxyphenyl qU|noxaI|n 2-yl
Exam » u!‘.i-.‘d.- €252l phye: i

l}lH
— Cl
o=y
O
10

Following the general protocol outlined in Procedure K, Example 40 is obtained from 3-chloro-
N-(3-chloroquinoxalin-2-yl)benzenesulfonamide and 2,5-dimethoxyaniline in EtOH (greenish

black solid, 66 mg, 83 %). HPLC (max plot) 97 %, rt. 5.1 min. LC/MS: (ES+): 471.5.

15  Example 41: 3-chloro-N-{3-[(3.5-dimethoxyphenvyl)amino]quinoxalin-2-vltbenzene
sulfonamide (41) (Scheme 1)

Following the general protocol outlined in Procedure K, Example 41 is obtained from 3-chloro-
N-(3-chloroquinoxalin-2-yl)benzenesulfonamide and 3,5-dimethoxyaniline in EtOH (yellow

20 solid, 66 mg, 83 %). HPLC (max plot) 99 %, tt. 4.89 min. LC/MS: (ES+): 471.5.



O 5 Follow ng the general protocol outlined in
Procedure J, Exanple 34 is otstained fromN- (2, 5-
W(nizmmtquphenyl ) qui noxal i ne- 2, 3-di am ne and nBCHEP2006/065688

Exam§le(43jj |20§‘lﬁ% Nggyﬂé i,? e

sulfona@liVS(42)ES+) : 495. 1. Exanpl e 35: met hyI 3 f ({3 f
(3, 5-di net hoxyphenyl ) am noI qui noxal i n-2-yl }am no) 10
sul fonyl | benzoate (35) (Sch;e p . 5) O\ o0 \ N /NHI /

NNHo~ | O:/so O FoIIovvl t he general protocol
outlined in Procedure J, ¥ eo35 i s obtained from
N- (3, 5- di met hoxyphenyl lilne- 2, 3-di am ne and

met hyl 3-(chl orosul fon en; oate in pyridine (yellow
solid, 5 ng, 17 % . HPL prI t) 99 % rt. 4.65

mn. LC M (ES+) 495. 1. 150 = ure K Exanpl e 36:
N-f 3- (2, 5- Di et hoxy- phenyl am fio i noxal i n-2-yll-3-fl
uor obenzene sul fonam de (36) (Schene 1) O OCNXNH
Follov@m thd % dnerd) pPotocMOuBRRd /i 2Ek86ure T/ IRAHIO 4D 656 Bined from 2-chloro-
| or oqui noxal i n-2-yl)-3-fl uorobenzenesul f onan de
5 N-(3- qhiczsqwgoxa@l -besnaynespdomngde ginfret. hrdtipethpxyanding 1O EYOH (greenish
lo Q n
black fid. 3o %%"69 oL LR (G0t Ba 9 31 WodthiEt BRI 1 471 5

pensi rrr in-a

shaker overnight. The precipitate obtained is
flltered and vvashed vvlth Et0—| then ether toaffolrd

PLC (max plot) 96 rt.4 88 min. LGQVE: (ESH):
(43)(§q§§1§e f§|Exarrple 37:
N-{3-1(3, 5-di met hoxyphenyl ) dam nol qui noxal i n-2-yl }-3-f|

uor obenzene sul fonami de” (37 cheme 1) ccx:
o]
N NH |
~N
X
N I\IIH
O:il
(0]
10

Following the general protocol outlined in Procedure K, example 43 is obtained from N-(3-
chloroquinoxalin-2-yl)propane-1-sulfonamide and 2,5-dimethoxyaniline in EtOH (light green
solid, 12 mg, 40 %). HPLC (max plot) 97 %, rt. 4.62 min. LC/MS: (ES+): 403.5.

15 Example 44: N-{3-][(3.5-dimethoxvphenvl)amino]quinoxalin-2-vIipropane-1-sulfonamide
(44) (Scheme 1)

CLx;
il

Following the general protocol outlined in Procedure K, Example 44 is obtained from N-(3-

chloroquinoxalin-2-yl)propane-1- and 3,5-dimethoxyaniline in EtOH (yellow solid, 15 mg , 43
20  %). HPLC (max plot) 98 %, rt. 4.47 min. LC/MS: (ES+): 403.5.



10

15

G~S | ~ F O 10 Follow ng the general protocol
outlined in Procedure K, exa¥ple 37 is obtained from
WOR(03/023186 _ PCT/EP2006/065688

Benzeﬁ@s@onahlﬁ’dél(é(ﬁ)m&clmmnb) 96 % rt. 4.71 mn. LGVE:
(ES+): 455.2. Exanple 38: ? chloro- N-{3-f

(3, 5-di net hoxyphenyl ) am nopqui_noxal i n- 2-yl } benzene 15
sul fonam de (38) (Schene 1) :ad 0::::/SO
Fol |l ow ng the general protoc ined in Procedure

K, Exanple 38 is obtali | or o-

N- ( 3- chl or oqui noxal i n-@iﬁnzenesul f onam de and

3, 5-di net hoxyaniline in fyellow solid, 52 ng, 78

% . HPLC (max plot) 93 % rto/,§ mn. LGVS: (ESt):

471. 20 Exanple 39: ©

4-cyano- N-{3-1 (3, 5-di mret hoxyphenyl ) am nol qui noxal i n- 2-
Followih} RB& 26M&al slotdcenanilided (1139’)(0((65@1'&91@ EXdmBR 43M2 obtained from N-(3-

2007/ 023186 PCT/ EP2006/ 065688 a: O CN Fol | owi ng t he
chlorogaimeralin-prybt kamatncoufarianede i n PrdceduenpthorxkarpHepysgl-1-yDaniline

LS i fro c 0
(comepe 9 B e A P B TP umlon s PSR HPLC (s ploy 99
%, rt. 3,13 -nainnEChaSy@sithi aw2.in EtOH (yellow solid, 22 ng, 50
% 1H NVR (DVBO-d6) 6 12.44 (br s, 1H), 8.95 (s, 1H),
27(d J=83H, 520, 806 (d J=283"H, 2H)

sulfoﬁmld (46<)(SEhemm1) LC/ VB: (ES+) 462. 5. Exarrpl e 40
3-chloro-N-{3-f (2,5-dinet hoxyphenyl)am nol

qui noxal i n-2-yl } benzene quf am de (40) (Schene 1) o
PO OXNH 05~S~CI 10 Foll o he general protocol

outlined in Procedure K, Exa &~c40 is obtained from

3-chl oro- @I
O

Following the general protocol outlined in Procedure K, Example 46 is obtained from N-(3-
chloroquinoxalin-2-yl)-benzenesulfonamide and 2-chloro-5-methoxyaniline (commercially
available from Pflatz Bauer) in EtOH (light green solid, 10 mg, 10 %). HPLC (max plot) 100 %,
rt. 5.09 min. LC/MS: (ES+): 441.2.

Example 47: N-{3-[(5-methoxy-2-methviphenyDamino]quinoxalin-2-vyltbenzene
sulfonamide (47) (Scheme 1)
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N- ( 3- chl or oqui noxal i n-2-yl ) benzenesul f onam de and
2, 5-di net hoxyaniline in EtOdi(greenish black solid,
wW®e00ngH23183 % . HPLC (max plot) 97 % rt. 5.1 nPEI/EP2006/065688

Follovlnﬁél\@e g%ret ?:l) rofhtdl g}l&ll‘i‘léd Eﬁ(%eﬂur%lK %X%bf%rﬂﬁ' dBathed from N- (3-

(3,75-di yphenyl)am nol qui noxal i n-2-yl } benzene

chlorosluinbmdan’i-drda) lﬁeﬁi@ne@ﬂﬁmﬁnﬁda)&nm Nnisthoxy¥-mbiHyla@Bm8Ch E©tOH (yellow

i SO0, WAESENST Bl B g1 000h soltl | pedclp Pnogiur

N-(3 chl or oqui noxal i n- 2-yl ) benzenesul f onam de and
3, 5- dlnethoxyanlllne in EtOH (yeIIOM/ 20 solid, 66 ng,
ahr . i ) o l ~ \Y

De e 300, 003166 POa  EP2006/ Ceoos
m&ﬁiﬁ%@éﬁé‘é&siﬁ b N-(3-f

(2, 5-di met hoxyphenyl ) am nol qui noxal i n-2-yl } benzene
sul fonam de (42) o | OXN =s | O Follow ng the
general protocol outlined rocedure K, Exanple 42
i s obtained from 2-chl oro- i

N- ( 3- chl or oqui noxal i "NDenzenesul f onani de and

, 5-di met hoxyani | i ne (greenish black solid,
50 ng, 98 %. HPLC (max plofl) 94 % rt. 4.94 nin.
LC/ MS: (ES+): 471.5. Exanplé N-{3-f
(2, 5-di nmet hoxyphenyl )am nol q n- 2-yl } Propane-
1-sul fonam de (43) (Scherme 1) o OXNH O 10

Fol l owi ng the general protocol outlined in Procedure
Followng éb@aweéal potpeol gptlined dyProcedur NK(,ﬁxample 48 is obtained from methyl 4-

S (o) o .
<SRRI LBARNR s S oSty i o
(greenigdh, blddk 4Jid, FPnG, 0oy PPOC \maAxX pldt) 96 %, 4. 68 minnLCIMBMES+): 495.5.
(ES+): 403.5. 15 Exanple 44: N {3-
I (3. 5-di met hoxhenvl )am nol gui noxal i n-2-yl }propane-

Exam%leséwz fl\qmm 3’-?( 13-1(3.5-dimethoxyphenvyl)amino]quinoxalin-2-vllamino)
sulfonyl|benzoate (49) (Scheme 1)

Following the general protocol outlined in Procedure K, Example 49 is obtained from methyl 4-
{[(3-chloroquinoxalin-2-yl)amino]sulfonyl } benzoate and 3,5-dimethoxyaniline in EtOH (yellow
solid, 8 mg, 35 %). HPLC (max plot) 89 %, rt. 4.64 min. LC/MS: (ES+): 495.5.

Example 50: Methvl 4-]({3-[(2.5-dimethoxvphenvl)amino]guinoxalin-2-vllamino)

sulfonyl|butanoate (50) (Scheme 1)
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(44) (Scheme 1) \INH N NH O Follow ng the general

protocol outlined in Procedut2e K, Exanple 44 is
Wobioaizass f rom N- (3 chl oroqui noxal i n-2-yl) pr opeCEEP2006/065688

and 3, 5-di met hoxyaniline in EtOH (yellow solid, 15 ng

, 43 20 %9. HPLC (max ploto 98 % rt. 4.47 mn.

LG M. (ES+): 403.5. 90 WO 7% /023186

PCT/ EP2006/ 065688 Exanpl e 45:

N- (3-{f5-met hoxv- 2- ( 1H pW &NI yl ) phenyl I am no

}qui noxal i n-2-yl) Benz f onam de (45) (Schene 1)

OCNXNH I O Fol I owi ng t he dbnéﬁ“al protocol outlined in

Procedure K, Exanple 45 is o¥fiajned from N-(3- 5

chl oroqui noxal i n-2-yl) - benzenes f onam de and

5- met hoxy-2- (1H pyrrol - 1-yl )anl l'ilne (commercially

avai l able from Bionet) in Et OH> fyet |l ow solid, 25 ny,

Follov%iégjége: g%@?p@@%}% Iglé&l%éd P Protdddrd K,%xjd&lpfg £ is 8% hed from methyl 4-

{[(3-chlofc&pﬁr(o’&aﬁﬂ&&gfl)}mﬁn@ﬂemlfmwy}ﬂimmwht):arﬂnldoI mﬁidim)éﬂulokyanﬂmd }in EtOH
benzene 10 sul fonam de hene 1)

(ereenipe Ok soBIEH] P ¢ NELG AWK QT ST Lo Eof S0 HEATHES): 46035

Procedure K, Exanpl e 46 is obtained from N (3-
chl or oqui noxal i n-2-yl)-benzenesul f onam de and
ExamplecHil: M ethsl Sudithethex amiiiad] yinoaylin-Rall} aamino

m Pf | at r EtOH (Iight green solid, 10 ng,
M&éﬂm@l%ﬁ’ %‘F(’}S) 100 % 15 rt. 5.09 mn. LGVE:

(ES+): 441.2. Exanple 47:
N-{3-f (5- net hoxv- 2- net hyl pheoyd)@&ri nol qui noxal i n-2-yl }
benzene sul fonam de (47) (S e 1) O QXNH NO ~js |

=0 Ne__NH
@NII\IIH

Following the general protocol outlined in Procedure K, Example 51 is obtained from methyl 4-
{[(3-chloroquinoxalin-2-yl)amino]sulfonyl}butanoate and 3,5-dimethoxyaniline in EtOH
(yellow solid, 10 mg, 23 %). HPLC (max plot) 94 %, rt. 4.2 min. LC/MS: (ES+): 460.5.

Procedure L

Example 52: N-{3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-vItbenzenesulfonamide (52)—

potassium salt (Scheme 1)

N-(3-chloro-2-quinoxalinyl)benzenesulfonamide (500 mg, 1.6 mmol, 1 eq.) and 3,5-
dimethoxyaniline (263.5 mg, 1.7 mmol, 1.1 eq.) are taken up in EtOH (7 ml) and the resulting
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91 WD 2007/ 023186 PCT/ EP2006/ 065688 Fol | ow ng t he
general protocol outlined in3Procedure K, Exanple 47
wo sooalorascaed from N-( 3- PCT/EP2006/065688
Ok ABMEARS &L 1 oo Bl b nRGTAGRESMHARRM;H thARR  The precipitat
SuSpe&mn % gxslﬁlgﬁrret‘ﬁb@ an|¥ I ne%lﬁn %§ ] Hﬂ 1owe sorovél%VGSS © precipriate
formedgs ﬁE&e%off hRL @agheehwith EtQHQBer%lrwd undleZ ~vacurinm at #@EEfor 1 day. The

L, (ESt): 421.. 5 | . Met hyl .
solc iy aphest 113, bt ThEl Ry e AT H GPelintostal’Cn 397 g1 G %) of the
title cérﬁﬁéundsa'd |pfcu%ﬁV Iihi %ﬁkﬁﬁ{3@7 H%X) o A1 MEBeql) is QusheRdedNn WAH8 ml) then

ol | ow ng the gener al

POtaSSpm@E@T@k{d@l@ IIBméd) $ M F@rQ)m@mlr bek) isddap hed 4® miture is lyophilised to

ai n
attordpRa3hg R b O AR MK cntiaoppd st wetPPwAG FHONYBRRMEQs0) & 8.79
(s, 1H2,,§eﬂ8rmt(hp&mn7 honesi 300 Qregni sé73aek 1H), 7.16-7.06 (m,
lid 60 9 HPLC maxplotzy%%rt 4.8
2H), 6(:,12}](‘[ {@,\75?, r}'!:(éEgH) 3. %06, 6H). ) KR4 4.61 min. LC/MS: (ES+):
1 3, 5-di mret hoxyphenyl ) am nol cl ui noxal i n- 2-yl | am
437'3’@%()' §%ﬁ'?'onyl I benzoatgp(49§/ %Scheme 1) \~NH N NHy O
~js Oo~ 1DY 0 15 Follow ng the general protocol

outlined in Procedure K, Example 49 is obtained from
Example i%tl -43-1(2.5- dlmethoxvphenvl)amlnolqulnoxahn 2-y11-3 methylbenzene

. 12 m no] sul f onyl } benzoat e and
T (gldﬁer%% (yellow solid, 8 ng, 35

% . HPLC (max plot) 89 % Irt. 4.64 mn. LGUS: (ES+):
495.5. Exanple 50: Methyl ©

4-1(13-1(2, 5-di net hoxypheny\l@nol cl ui noxal i n-2-yl |l am
inol 20 sul fonyl | butanoate ( O) | (Schenme 1) 92

X,
Ko

Following the protocol outlined in Procedure L, Example 53 is obtained from N-(3-

chloroquinoxalin-2-yl)-3-methylbenzenesulfonamide (100 mg, 0.3 mmol, 1 eq.) and 2,5-
dimethoxyaniline (50.5 mg, 0.33 mmol, 1.10 eq.) in EtOH (2 ml), to afford 108 mg (80 %) of the
title compound as a parent. Treatment of the parent (97.4 mg, 0.2 mmol, 1 eq.) with an aqueous
solution of potassium hydroxide (432 pl, 0.5 M, 0.2 mmol, 1 eq.) affords 106.5 mg (100 %) of
the title compound as a yellow powder. 1H NMR (DMSO-d6) 6 9.25 (s, 1H), 8.80 (s, 1H), 7.89
(s, IH), 7.83 (d, J = 7.9 Hz, 1H), 7.43 (d, J = 7.5 Hz, 1H), 7.29 (t, J = 7.3 Hz, 2H), 7.24-7.10
(m, 3H), 6.94 (d, J = 8.7 Hz, 1H), 6.49 (dd, J = 9.1, 3.0 Hz, 1H), 3.86 (s, 3H), 3.76 (s, 3H), 2.35
(s, 3H). HPLC (max plot) 98%; Rt 4.74 min. LC/MS: (ES+): 451.4, (ES-): 449.2.

Example 54: 4-Chloro-N-{3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-vItbenzene

Sulfonamide (54)- potassium salt (Scheme 1)
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WD 2007/ 023186 PCT/ EP2006/ 065688 o I N NH 1/ N NH
0:' Follow ng the general pr@tocol outlined in
woemcmebise K, Exanple 50 is obtained from net hpdT/#P2006/065688

{[ (3-chl oroqui noxal i n- 2-yl |) am no] sul fonyl } but anoat e

and 2, 5-di nmet hoxyani |l i ne i - (greenish bl ack

solid, 10 ng, 45 % . HPLC ( plot) 98 % rt. 4.32

mn. LC/MS: (ES+): 460.5. anpl e 51: Met hyl

4-f ({3-1(3, 5-di net hoxyphenyl )a nol qui noxal i n-2-yl }am

no) sul fonyl | butanoa (51) (Scheme 1) ~O~" 0:0 0

Fol | owi ng the general “pFOtdCaln outlined in Procedure

K, Exanple 51 is obtained frompethyl 4- 10

{[ (3-chl or oqui noxal i n- 2-yl ) adi qul f onyl } but anoat e

and 3, 5-di net hoxyaniline in EtOH yel l ow solid, 10

nyg, 23 %9. HPLC (max plot) 94 % rt. 4.2 mn. LC/ M5
Followiggthe pzpﬁ@qqi,_outlpa‘edd@(}gp@edgreEkaEpa@pEzSA is obtained from 4-chloro-N-(3-

- - i h h I i nol qui lin-2- b
tor 2, SRS SO 8l D bl 1)) 0P 35

dimethdxyaniling (95.1 Mg, 02NEmol, 11 eq.) in EtOH ﬁ3 ml), to afford 179 mg (67.3 %) of
N (3-chl oro-2-qui noxal i nyl ) benzenesul f onam de (500 ng, )
the title gompeynd as @ gayengnhreatngnt @f tha RyRYa i) We. PFeBn®lng cq.) with an

; [ 7
squeofs S of s Gy bBbTabEiER BEp DLk bbLGhtn PRforbTss me (05
%) ofslgesﬁﬂ@sbmpomﬁi zhsﬁabeige u@lid.dHlMﬁRf(DM@%m 8(&1741$9th),0|8.04-8.01 (m,
absorption in e mcr ve. T recipitate r.ne
210, T Rier dH)oF #1074 Gl Wi B DS i P drier FD» 377 G
of. ) oy he khth hot
o). PGSR AR Lot . Lo P o gt
(58 %9 of the title conpound as parent. The parent

M&&g#: qgﬂu&'o-gN-mlﬁ-m]étl?o%'vz)hier?vl)salilr?iggpqql?lgoxiaﬂnyﬁ%ﬁﬁelgz%ngd s%lfonamide

(55)- potassium salt (Scheme 1)

Following the protocol outlined in Procedure L, Example 55 is obtained from N-(3-
chloroquinoxalin-2-yl)-4-fluorobenzenesulfonamide (170 mg, 0.5 Mmol, 1 eq.) and m-anisidine
(62 pl, 0.55 mmol, 1.10 eq.) in EtOH (3 ml), to afford 149 mg (70%) of the title compound as a
parent. Treatment of the parent (140 mg, 0.3 mmol, 1 eq.)with an aqueous solution of potassium
hydroxide (659.7 ul, 0.5 M, 0.3 mmol, 1 eq.) affords 149 mg (98 %) of the title compound as an
orange solid. 1H NMR (DMSO-d6) ¢ 8.77 (s, 1H), 8.11-8.06 (m, 2H), 7.84-7.83 (m, 1H), 7.46-
7.39 (m, 2H), 7.29-7.04 (m, 6H), 6.55 (dd, J = 1.9,7.9 Hz, 1H), 3.79 (s, 3H). HPLC (max plot)
100%; Rt 4.51 min. LC/MS: (ES+): 425.3, (ES-): 423.3.

Example 56: N-{3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-vIl-4-fluorobenzene

Sulfonamide (56)- potassium salt (Scheme 1)
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5 potassi um hydroxide (0.18nl, 0.5 M 0.9 mol, 1 eq.)

is added and the mixture is 9yophilised to afford 453
worgoofAgsg§ of the title conmpound as a yel | ow pPOTEP2004/665688

NVR (DMSO-d6) 6 8.79 (s, |1H) 8.05-8.01 (m 2H),

7.40-7.35 (m 4H), 7.30 (br .

7.16-7.06 (m 2H), 6.12 (t, = 2.3 Hz, 1H), 3.77 (s,

6H). HPLC (max plot) 97% # 61 mn. LCOMS: (ESt):

437.3, (ES-): 435.3. 10 anplie 53:

N-{3-f (2, 5-di met hoxyp I)mnoIqU|noxaI|n2yI} 3
nmet hyl benzene sul f onan¥0y - potassium salt
(Schemre 1) O a ~ N\ NH / N!)NH o~j s O Fol | owi ng
the protocol outlined in Pr ode L, Exanple 53 is
obtained fromN (3- 15 F

chl or oqui noxal i n- 2-yl ) - 3- net hyl benzenesul f onam de (100
Followigg 8ieapiotol autined 1anBr@e®redLneEm®9n$6 ineol50eg from N-C-

chloro%in@gﬁl%%-ngoA {ﬂngo%?nzteﬁes)ul Irlr%n&lﬁlﬁ d(lgé 21 aptgo Nrilf f Pr ﬁj and 3,5-
dimetHdxgahilea {8408 nighe.5pan@oL, 1(19 c#)‘lmrmO}D(iQmﬂ}lTﬂJ aff&rdqgﬂmg (69 %) of the
0]

wi th an aqueous sol ution pot assi um %%/dr oxi de (432
title compeung 392 rent phigptment athy parnbtlds med). & mgal1bed 9gvitgfan aqueous

solutlcg%ﬁs%t%%ﬁmgﬂg&}%giﬁ? g&%lﬁﬁty %85 131‘8’0 V\q%r_& 112‘;1 g%ﬁﬁﬂ‘gs 61 mlg (100 %) of
the titkd) gondpoB8d (ad ,a Lﬂgl&' b?ox@n HZH NMRI) (,DMS@?d6()dS 8.36 %s, 711D, BIZLO 8.06 (m, 2H),
7.41- 7}(_%8 (ng' 1%%8(773 1%08 ilp) 7H6 64b3 ?c}a (mj 1H)93 17 (%(({Sgl)l_@%&ax plot) 97%;

3 3H). HPLC
Rt453n%ﬁ ﬁé/M§%[s+§ 458 3 %Es %st 22. (ESS' 4;01. . (ESE ;n:ax

449 2. Exanple 54 4 ChI oro- N-{3-f
ugggil igoxaggél Iﬂqm_ Zﬁ%_-ﬁ};} Eﬁenﬁﬁgn@e b6121Z56ne

Sulfon?&ﬁlﬁ/quﬂl%tapﬁiiﬁfmp@@ﬁ%é@?8 OO0 I~-NN NN 10

Following the protocol outlined in Procedure L, Example 57 is obtained from N-(3-
chloroquinoxalin-2-yl)-4-methoxybenzenesulfonamide (200 mg, 0.57 mmol, 1 eq.) and 2,5-
dimethoxyaniline (96.3 mg, 0.63 mmol, 1.1 eq.) in EtOH (3 ml), to afford 173 mg (65 %) of the
title compound as a parent. Treatment of the parent (173 mg, 0.37 mmol, 1 eq.) with an aqueous
solution of potassium hydroxide (0.74 ml, 0.5 M, 0.37 mmol, 1 eq.) affords 160 mg (86 %) of the
title compound as a green solid. IH NMR (DMSO-d6) & 9.24 (s, 1H), 8.80 (d, J = 3.4 Hz, 1H),
7.98-7.95 (m, 2H), 7.44-7.39 (m, 1H), 7.29-7.26 (m, 1H), 7.17-7.02 (m, 2H), 6.94-6.89 (m, 3H),
6.47 (dd, J = 3.0,8.7 Hz, 1H), 3.87 (s, 3H), 3.75 (s, 3H), 3.74 (s, 3H). HPLC (max plot) 98 %; Rt
4.82 min. LC/MS: (ES+) :467.4, (ES-): 465.3.

Example 58: N-{3-[(2.5-dimethoxvphenvl)amino]quinoxalin-2-vIl-4-methvlbenzene
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1 C Followng the protocol outlined in Procedure L
Exanpl e 54 is obtained from%- chl oro-N-(3-
wa@ kdoanzxisé noxal i n- 2-yl ) benzenesul f onam de ( 200PCMEPDN&ES688
e b j oxyaniline (95.1 ng, 0.62

Sulfoﬂﬁﬂ?d:e §§ Oaa.s ifh &lﬁaﬁﬂérgﬁgy)’ to afford 179 ng (67.3

%9 of 5 the title conpound as a parent. Treatnent of

the parent (179 ng, 0.4 mf . eq.) wWith an aqueous

sol ution of potassium hydro (760 21, 0.5 M 0.4

mmol, 1 eq.) affords 184 96 of the title

conpound as a beige s (DNBC>d6) 6 8.74 (s,

1H), 8.04-8.01 (m ﬁg;ﬁ: 4- 7 38 (m 3H), 7.31-7.25

(m 3H), 7.15-7.08 ( NFtLB(tJ=23Hz 1H),

3.77 (s, 6H). HPLC (max pIoF% Rt 4.77 mn.

L Ms: (ESt+): 471.3, (ES-): 10 Exanpl e 55:

4-fluoro-N-{3-f (3- nethoxyphenyl ant no
Fouov% ”%%&&ocﬁ%&tﬁﬁ&? ‘%HePﬁdéE&%aﬂ‘ dl‘?xan{p':_lé)SS R%’t g@ffﬁlgﬁn from N-(3-
chlordqhmomlnt -Do4- ﬂmhylbmdenesulmmmdhjr(éom_,m@émolmm% ilseq.) and 2,5-

obt ai .ned %Liﬁ]N—%%— 15 : 6
dimetaayBRERHbX 215 =339 MPLal § 1o b BLRERM R 425 e (78 %) of
the tltl'@@mﬁpo%mm| parefid T)rea%ﬁgntr%fat'ﬁb aftinD €75, é@% lo, l’pn§1§ol 1 ,&4.) with an

10 eq. ) in EtOH (3 to afford 149 70%

aqueon§ sqlh@ort pt p@tammpdmd@xub (é35 éarleﬁtS MTP d&trmmnt, 10¢¢1) higords 82.4 mg

100 FE B e ol T papefat! MR MV ERL o g 8.0 ¢

J = 3.1, .1H3, $q3)(da1f:f:<8r31lﬁzlz419) rrml((aa Y5 Db, 1.9e1 |1138727 (dd J=175,19
as an_orange solid.

Hz, 15 T LA, 260 118706 (o 2190 575 79@3ﬁmH>m) S (B4 956, 3.0 He
1H), 3@283(%1@ 357@7(5, 3(71{;293%(943,5@1&@@@&'&{% 6%01813/31.7%# ﬁ Isci/%as. (ES+):

451.3,ES-): UB.BE: (ES+): 425.3, (ES-): 423.3. Exanple 56:
N-{3-f (3. 5-di met hoxyphenyl ) am nol qui noxal i n-2-yl } - 4-f1
uor obenzene Sul fonam de (56)- potassiumsalt (Schene

Examki:er 22 4-%11?6)-@‘17-4 P73 Pt ph 2 H) ARRB Rl Qiin-2 VB bedbene

Sulfonamide (59)- potassium salt (Scheme 1)

Following the protocol outlined in Procedure L, Example 59 is obtained from 4-bromo-N-(3-
chloroquinoxalin-2-yl)benzenesulfonamide (200 mg, 0.5 Mmol, 1 eq.) and 2,5-dimethoxyaniline
(84.5 mg, 0.55 mmol, 1.1 eq.) in EtOH (3 ml), to afford 184 mg (71 %) of the title compound as
a parent. Treatment of the parent (192 mg; 0.37 mmol; 1 eq.) with an aqueous solution of
potassium hydroxide (745.1 ul, 0.5 M, 0.37 mmol, 1 eq.) affords 193 mg (94 %) of the title
compound as an orange solid. 1H NMR (DMSO-d6) & 9.18 (s, 1H), 8.74 (br s, 1H), 7.97-7.94
(m, 2H), 7.64-7.19 (m, 6H), 6.95 (d, J = 9.1 Hz, 1H), 6.52-6.48 (m, 1H), 3.84 (s, 3H), 3.75 (s,
3H). HPLC (max plot) 97%; Rt 5.12min. LC/MS: (ES+): 515.3, (ES-): 513.3.



10

15

20

O Nz~ OF Following the protocol outlined in
Procedure L, Exanple 56 is obtained from N-(3-
w@ bdoonzxisé noxal i n- 2-yl ) - 4 fluor obenzenesul fonamﬂEP:(OiW(%%ss

ulfomlgéﬁ!% poﬁasdlillﬂsﬁ t(Stlieene:b)‘rpound as a par ent
Treat ment of the parent (]]45 ng, 0.32 nmol, 1 eq.)

w th an aqueous solution/p
(638.11, 0.5 M 0.32 mml
% of +the title conpound a
(DVMBSO-d6) 6 8.76 (s, :
7.41-7.38 (m 1H), 7.8 m 7H), 613612(m
1H), 3.77 (s, 6H. HP ‘ ot) 97% Rt 4.54 mn.
LGWVS: (ES+): 455.3, (ES): .2. 10 Exanple 57:

N-{3-1(2,5-di rrethoxyphenyl)%gn gui noxal i n-2-yl }-4-ne
) ’ﬂd

t hoxybenzene Sul fonam de (5 SSI um salt (Schene
1) O N\ NHNINH O O O Fol | owi ng t e protocol

Follovﬁll_ﬂ% Isthd,n %gbtbd‘bl Buateduh rbcedmeanp ERarfflel 60 bétahined flohOMchloro-N-(3-
chloroghingxgiuybReanschesplignamide (A gy b én rerels i pd.o Aagingisidine (69.5 pl,

0. 1 ) e

0.62 nérégl(,) éqﬁcﬁq) 1615%‘[% ,?D?‘L’l), io?%faerala)%ginﬁg EFC%') ?gtﬂ%q;(tYea(%Hgllﬂorﬁﬁd as a parent.

Treatrﬁérftaffdhé.lﬁrdﬁig ((&bnf) 0of2 tineol; ﬂidcﬂﬁwﬁblmoatplﬂo% scﬂutlon of potassium
at ment of the parept (17

hydroBge [o43 T L 513 Mo Qegutemob i e 1pres ZWbmase? S oy gl eftinpound as a
beige é/glld”mTNMI@ (falvféo Q6p3 8”7'80&’ 11),8804-8 @b (@1, %{)15@4&5 £8© 3 11z, 11),

he title Conpoun as a green sol
7.47-1 NVBO-4) 762997.09% (1s4H L 1) 56-8 580m( ditl),B. 2 &, dHMHAIPIE)(mag@lot) 98 %;

7.44-7 1H), 7.29-7.26
Rt47§|fi}m %Ca‘gsf%‘z@%l 12@3)643523 gsmsg (H)m 3H) 6.47([ndd,
J=3.08.7 H, 3.87 (s, 3H), 3.75 (s, 3H), 3.74

(s, 3 HPLC maxplot) 98%Rt 4.82 mn. LGS
‘ : i {2)5- th o eaysimingfauinoxalin-2-vltbenzene

mJJ U
N- . 9- |metho m nol qui noxal i n-2-yl }-4-ne
Sulfolihid 9 %@65‘7%5):@86 PCT/ EP2006/ 065688

Sul fonam de (58)- potassiymsalt (Schene 1) O

(0]
; (0]
N NH |
~
(X
N ITIH
0=p
(0]
Cl

Following the protocol outlined in Procedure L, Example 61 is obtained from 4-chloro-N-(3-

ot assi um hydr oxi de
g.) affords 161 ng (100
i ght brown. 1H NMR

chloroquinoxalin-2-yl)benzenesulfonamide (200 mg, 0.56 mmol, 1 eq.) and 2,5-dimethoxy
aniline (95.1 mg, 0.62 mmol, 1.10 eq.) in EtOH (3 ml), to afford 184 mg (69 %) of the title
compound as a parent. Treatment of the parent (184 mg, 0.39 mmol, 1 eq.) with an aqueous
solution of potassium hydroxide (781.4 ul, 0.5 M, 0.39 mmol, 1 eq.) affords 183 mg (92 %) of
the title compound as a green solid. 1H NMR (DMSO-d6) 6 9.20 (s, 1H), 8.80 (d, J = 3.0 Hz,
1H), 8.04-8.01 (m, 2H), 7.45-7.40 (m, 3H), 7.29-7.25 (m, 1H), 7.18-7.09 (m, 2H), 6.94 (d, J =
8.6 Hz, 1H), 6.48 (dd, J = 3.0, 8.6 Hz, 1H), 3.87 (s, 3H), 3.75 (s, 3H). HPLC (max plot) 97%; Rt
4.85 min. LC/MS: (ES+): 471.3, (ES-): 469.2.
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20

CNNH ~NINH O Follow ng the protocol outlined in
Procedure L, Exanple 58 is oftained fromN(3-

wa@ kdoanzxisé noxal i n- 2-yl) - 4-met hyl benzenesul f onaPCTIEP{0AQ 55688
ng, 0.3 mmol, 1 eq.) and 2,5- 5 dinmethoxyaniline (50.5
ng, 0.33 rmDI 11eq)|n Et(]—|(2 m) to afford

$Hdluendbenzene

Tr eat nent  of he t (7 6rrg 0.17 mml 1 eq.)
m&‘lﬁi@tﬂféﬁ&&%ﬁb S??‘ Bﬂ&? lgf pot assi um hydr oxi de
(335.6 I, 0.5 M O0.17 nTrDI| 1 eq.) affords 82.4 ng
(100 % of the title conpoupd~as a yell ow powder. 1H
NVR (DMSO-d6) 6 9.26 (s, 1H) = 3.1 Hz, |
H, 7.93 (d, J = 8.3 Hz, 2H) . =7
Hz, | H), 7.27 (dd, J 7% %910 Hz, | H), 7.19 (d,
2H), 7.18-7.06 (m 2}—@9 (d, J =9.0 Hz, | H,
6.48 (dd, J = 8.6, 3 N7 ﬂrﬁ), 3.88 (s, 3H) 3.76
(s, 3H, 2.29 (s, 3H. HPLC. lot) 98% Rt 4.75
mn. LGVS: (ES+): 451.3, (Eé’-f?@f:& 3. Exanpl e 59:
4-Bromp- N-{3-f (2, 5-di met hoxyph Fam nol
qui noxal i n- 2- yllbenzene 15 Sul f onam de_ (5

Followygg 88 inigkosell putlimérdragedaye b fgpmplq f@y is @)biaineﬂsfrom N-(3-chloro
qumo@?%?@l %Igger%ébrgﬁsﬁlgf(gﬁa&ﬁ (m %&ﬁoe@hliglgf rLOfeequ fnd- 2,5-dimethoxy

anilin€ Kﬂébéﬁ Gm!gJi (n@5< almaol; 2-1ykq. b&iﬂEﬂDHS(l?ol on &Fﬁaﬁferc( 200 n’(@(730‘%5 of the title

Mvhol and 2, 5- nethoxy?nlllne i

COMPQHf) as i parde Tyeqipent e-hepapnf (165 me Dorscmis ﬂrgeq(wﬁh/aan aqueous

soluti® of aéshfn'l g &%%@gﬁ@% 21 ?(95 M Rﬁgﬁﬁ{moﬂ[ R8Y eidtdsof44tHE (83 %) of
parent (19 .)  w th” an aqueous

the titbotampoond (afs a h@cgea&;)@du MIWMBOGEMSC)( J5 9.22 (s,011), B1790d37 = 3.0 Hz,

, e f 19 94 9 of the ti |
1), SRS 0s it 2D Ao LD e e 27 R SRR A6 € o0 4 1HD. 6.48
(dd, J(£,3.01*§)6 H%(YH) (3'&)87 @63@3 73 (s973H3 ﬁ%Ld(ﬁmx&gh;t)699564 %o; Rt 4.65 min.
LC/M(Sn(ESrBr)45i>3 guS)s453H), 3. 75 (s 3H). HPLC (max pl ot)
97% Rt 5.12nin. LGVS: (ES+): 515.3, (ES): 513.3. 97
WO 2007/ 023186 PCT/ EP2006/ 065688 Exanpl e 60:
Exam$Hiecéd ONO3N(L, 8-dlidthor S yaiforalisa zee sirlfinhmide

eénzene SulT1onam ae - potassium salt cnene
(63)- potassium salt (Scheme 1)

8
[EY
—~
Qo
o
—_a o

Following the protocol outlined in procedure L, example 63 is obtained from N-(3-chloro
quinoxalin-2-yl)benzenesulfonamide (500 mg, 1.56 mmol, 1 eq.) and 2,5-dimethoxy aniline
(263.5 mg, 1.72 mmol, 1.1 eq.) in EtOH (6 ml), to afford 477.6 mg (70 %) of the title compound
as a parent. Treatment of the parent (372.8 mg, 0.85 mmol, 1 eq.) with an aqueous solution of
potassium hydroxide (1.7 ml, 0.5 M, 0.85 mmol, 1 eq.) affords 483.8 mg (97 %) of the title
compound as a yellow powder. 1H NMR (DMSO-d6) ¢ 9.25 (s, 1H), 8.80 (d, J = 3 Hz, 1H),
8.10-7.93 (m, 2H), 7.50-7.32 (m, 4H), 7.31-720 (m, 1H), 7.19-7.02 (m, 2H), 6.93 (d, J = 8.7 Hz,
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O9 ~-N\ NH NNH OC Followng the protocol outlined
in Procedure L, Exanple 60 i%® obtained from
wd2mhozaige N- (3- 5 PCT/EP2006/065688
1H), €44 QIaoguw goxali 123 fﬁﬁ‘f@l#ﬁj 701 '990%5ﬁt471
) nm)?{’l eq’%< a’n )rznanl(g g?u(g é n%gﬁ min.
LC/M8q(BSHnMd R @HES3: #39.]. (fIdNaa&lﬁbrsxd QC86: Gy4(5B%0;H 40P %m 11 51%; Exp.:

a parent. Treatnent of the parent
€ 54. W&ﬁﬁ&g@p?\ﬁggﬁ@r 1 eqg.) with an aqueous sol ution of
pot assi um hydr oxi de (843.71, 0.5 M 0.42 nmol, 1

eq ) affords 200 rrg (99 % of the t|tIe corrpound as a
; dlbenzene sulfonamide(64)-

8. 04- 784(tJ=23Hz 1H), 10
M(gﬁh%ﬁ%l 7.29-7.09 (m 4H), 6.56-6.53 (m
3.79 (s, 3H) HPLC (max plot) 98 % Rt 4.72 mn.
LGIVIS (ES+): 441.1, (ES-): . Exanpl e 61:
4-Chl oro- N-{3-f
(2, 5-di net hoxyphenyl ) am nol quijnoxal i n- 2-yl } benzene
Sul f onam de (61)- pota <Y Ht (Schenme 1) O NH N
pJ ot

NH OC 15 Fol | ow ng tocol outlined in
Procedure L, Exanple 6 Nitll ned from

4-chl or o- N-(3-
chl or qu| noxal i n- 2- yI ) benzenesam’ de (200 ny, 0.56
nmmol, 1 eq.) and 2, 5-di met hoxy Iine (95.1 ng, 0.62

nol, 1.10 ).l N d 184
FollowJfFE e i pqicodih i, i S u by &%?@ﬁ o 84 s SRR P N-(G-chloro
quinoieﬂﬁ-ll?l')ﬁéﬂzeﬁe:hﬁl‘ibﬂ%ld@(ﬁﬂ) MED10,471ma ;) 1 th) rhnarhnaqu%wmme (58 pl,
20 solution o ot assi um hydroxi de (78
0.52 mymgh Ipdtbeg.) 1n &5851 @f¥ B do pERrd27 9% %7 %f) oftth@ tltlﬁtqoelpound as a

parenti%?ﬁ@lggt()%? éﬁ‘e %51%%{; .(Bﬁ%-kn?jg’ (;'1%:& % éﬂ\/g%%@%h %nga@.goﬁss 'solution of

potassturd Srydrok@de( (6203id) 0. 57 1\/29(-) 71 28moim1 aCH) afférds8H2. B¢ (100%) of the title

compql}lzt_ll)d ai%)y%ﬁg\gvgopvv(dgr IWM% (EMS@-%W 83 &pLI&I)g ﬁéﬁ 38pQ036(tn§ '2%) 7.82 (s,

. 8 B 85 0 LS4 0 8 BB gt oo

min. LKE/{\/ES (ES+H)B4a7. ﬁefd?rSe)(y‘rﬁﬁényl ) am nol qui noxal in-2- yI }-4-1l
uor obenzene

Example 65: N-{3-[(2.5-dimethoxypheny)amino]quinoxalin-2-yIipvridine-3-sulfonamide

(65)-potassium salt (Scheme 1)

Following the protocol outlined in Procedure L, Example 65 is obtained from N-(3-
chloroquinoxalin-2-yl)pyridine-3-sulfonamide (200 mg, 0.62 mmol, 1 eq.) and 2,5-
dimethoxyaniline (105.1 mg, 0.69 mmol, 1.1 eq.) in EtOH (2.50 ml), to afford 186.1mg (68 %)
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sul fonam de( 62)-potassiumsalt (Scheme 1) O N Nz~ NH
\x NIl ONz~ O/ F 5 Follilo6i ng the protocol
wo@oedoziozsase i n Procedure L, Exanple 62 is obtai nEd/EPING/065688

f theNitfe3HiNAHE pt. Treatment of th 186 mg. 0,43 jgmol. | th
oF the it STl RA® 2y gt TISH B0 By S et gl | ca0) with an

aqueo@@s $olidiml of dotegium hyd‘fo?_l,dE-(Sﬁ(lmmﬂ}d)@M dami rrmtﬁ)l( 84938 afifgrds 200.9 mg

<99 240 95t rcopisind 5 & veBmpuntr A8 Yo Ast 4R (e 1,015 @

= 1.9fH%, h?{)P@W@'@& L2611 pg, 119,353l 7 =14.901 ) 1Y tlbl)a@% (dt J 79,19

aqueous sol ution of potassi um hydroxi de (708

Hz, HM 70483%3ﬁnﬁml ZH), &3p-) 2af(frod U3, 7_Lﬂﬂlr7r9§ ((TSQH%)6 814 (CLO’ ﬂ?eHZ 1H), 6.48

(dd, J§. ?@% T@%@?@B&V%ﬁ gseii% 38) d%ﬂz&H 1&%@ gﬁ&&( in. LC/MS:

(Es+)2kﬂ38 77(ES3) UBHQ. (@HNJalﬂhl,ysﬁ 28’ (08, 54%, BH.64 6698 1403 %; Found: C

}—% 48 (dd, J = 3.0, 8.6 Hz, 1H) 3.87
5049(VsH§|51?%,§\11 9% 3 HPLC (max plot) 99.64 % Rt
4.65 mn. LGV (ES+): 455.3, (ES-): 453.3. 15
Exanpl e 63 :
Examble 6b: l4(@ ﬁuﬁlN hrthixy phé hopuid dxatin-ZV i bairzee
ne sul f onam pot aSSI um sa t (Scheme 1) O NNH
MM&M(%P Jprot ocol outlined in
procedure L, exanple 63 i obt ained fromN-(3-chloro

qui noxal i n-2-yl ) benzenesu
1 eq.) and 2,5-di methoxy a ne 20 (263.5 ng, 1.72
nmmol , 11eq) in EtOH (6 to afford 477.6 ng (70
% of the title corrpo Qd s pérent Treat nent of the
parent (372.8 ng, *r;; 1 eq.) with an aqueous
sol uti on of potassnu dee(17m 0.5 M 0.85

anm de (500 ng, 1.56 mmol,

mmol, 1 eq.) affords 483.8 7 % of the title
corrpound as a yell ow povvder 1 (DMSO-d6) 6 9. 25
(s, 1H), 8.80 (d, J:3Hzl 10793(m2H)

7.50-7.32 (m 4H), 7.31-720 (m 1H),N7.19-7.02 (m

Follov%@%’,} Egzggoét 90&5%%211&1—0 rozfg&z VP Z%Wgsdtfgs a)_lf_tﬁmed from N-(3-

chloroguiiox418y-2-3H)4- cy’mn?SBet(zsnesﬂlﬂ)naﬂﬁBbCIwﬁngpl ©5§ @moY) 1Req.) and 2,5-
dlmethoxyarq]llne (97.8 mg, 0.64 mmol, 1.1 eq.) in EtOH (3 ml), to afford 196.5 mg (73 %) of
the title compound as a parent. Treatment of the parent (80mg, 0.17mmol, 1 eq.) with an aqueous
solution of potassium hydroxide (346.7ul, 0.5 M, 0.17 mmol, 1 eq.) affords 87.8 mg (100 %) of
the title compound as a yellow fluffy solid. IH NMR (DMSO-d6) ¢ 9.18 (s, 1H), 8.78 (d, J =3
Hz, 1H), 8.17 (d, J = 8.3 Hz, 2H), 7.86 (d, J = 8.6 Hz, 2H), 7.45-7.35 (m, 1H), 7.28-7.18 (m,
1H), 7.17-7.06 (m, 2H), 6.95 (d, J = 8.6 Hz, 1H), 6.49 (dd, J = 8,7, 3 Hz, 1H), 3.87 (s, 3H), 3.75
(s, 3H). HPLC (max plot) 98.51%; Rt 4.77 min. LC/MS: (ES+): 4.62, (ES-): 460.3.

Example 67: N-{3-[(3.5-Dimethoxyphenvamino]quinoxalin-2-vIimethane sulfonamide

(67)-potassium salt (Scheme 1)




10

15

20

25

LGWVS: (ESt+): 437.0, (ES-): 435.1. CHN analysis: Cale:
C54.58% H4.19 % N 11.51%1Exp.: C 54.80% H
wW@2003823186 11. 50% 5 Exanple 64: PCT/EP2006/065688

Follovg'n%?’fh]e( %T%E%%Z?Mﬁﬁ&flﬁh) ?mc@@l!lrguLngﬁcyﬁa!g{r}ﬂg 2?75" l‘F?ﬂ%ﬁ?@ %om N-(3-

urf ona pot assi um sal t
chlordgoinbogamzryl netipneduboohmaiat | (106d mp, POGOedmnwlL, 1 eq.) and 3,5-

dimetigiS AR ao.b P PsBrmaab ol FenE s (Dsgnglo wforg 8akdne (60 %) of

the title %ﬁoﬁﬁdasaﬁ at@htamr&it&bﬂeof(tﬁg ];Jarent %@6 9. rﬁ% (ﬂf@"mmc;l :1-Qaq) with an
eq.) in EtCOH m), to afford he

aqueos %dl@tlmfpmwwalshwr@ad@(& 46 m, day Maﬁt23c1ﬁmphe1 qﬂa)raaffctrds 91.5 mg (96

o) of e Rt o DR et 8580t M NIRRT SRR B Vo a0y -
7.5, 1@fﬂ@rﬁ$) ﬂﬁe(rrma f1:0@% 1<5in hIEHC?t r7t3loe(d genpoeungd H$), 4.23-7.08 (m, 2H),

6.12 (é J(yszg 1¢h 3. zpys 6171),832% &, 3H). @PL@ (mix %101)596?9,,,] Rig}§6 min. LC/MS:

6, ( , 1H), 3.76 (s, 3H). HPLC (max
(ES+), ?7;%% (ggo}o 3@[ Z4 58 15 min. LGWS: (ES+): 407.2, (ES-):
405. 2. Exanpl e 65:
N- 3-I§2i5-d' th h I i nol qui l'in-2-yl id
Exam, { i l?())( ooheny ga,mwno 'qgguﬁl I}ghpxzaﬂllwn h%y }‘Pﬁgrolnwide

. = Il ow ng the protocol outlined in
Mﬁ?’%&#m@gﬁ% e 65 is obtained from N (3-
chl or oqui noxal i n- 2-yl ) pyri dilne- 3-sul f onam de (200 ny,
0.62 mol, 1 eq.) and 2,5- 8 oxyaniline (105.1 ny,
0.69 mol, 1.1 eq.) in EtOH ( m), to afford
186. 1ny (68 % 100 WD 2007/02 18(? PCT/ EP2006/ 065688

of the title conmpound Ht . Treat ment of the
parent (186 ng, 0.43 1 egq.) with an aqueous
sol ution of potassi um hydr oXi dé‘H(850. 31, 0.5 M 0.43

mmol, 1 eq.) affords 200.9 nmp=5(99 % of the title
conpound as a yell ow powder. 1™ NVR (DMSO-d6) 6 9.19

Follovﬁ‘;ig t@e%to%gllcggl(i%& C}n‘l)jo:c:egiar%gﬂ@fa@p@@ %'Okfaiéeg’fgién Fdé'-aﬂoro
quinogalif-Byl)hethabeshifondoiddle (M048g, 0. 3bmpivl, P&).) and 2,9-dim2thotyaniline (65.4
1H), 7.20-7.07 nz) 2H), 6.94 (d, J =9 Hz, 1H), 6.48
mg, O(ladnmgl ;.lg’qu ipgEt I[I|_q)1;5 ml)g e{f rd §ﬁ)7 mg (6 /(()é)f t@_})\tle compound as a
HA, Pl Bt & §33 Thitol, L hEmAg
t t t 1 it luti f
paren438g‘;1 %‘?t)é% )I?é h%% 2%7Cﬁtl\rln%n ??/g}lso eg@ ¢'50. 54 yeo'gf Sotution ©
potassmrﬁlhy%oxlidel@[l.%n% 0BoiMhd).23Cmmol, 1 eq) affords 92 mg (95 %) of the title
compound as a yellow powder. IH NMR (DMSO-d6) & 9.26 (s, 1H), 8.84 (d, J = 2.6 Hz, 1H),
7.46 (dd, J = 7.6, 1.1 Hz, 1H), 7.42-7.25 (m, 1H), 7.23-7.05 (m, 2H), 6.93 (d, J = 9 Hz, 1H),
6.48 (dd, J =9, 3 Hz, 1H), 3.85 (s, 3H), 3.77 (s, 3H), 3.06 (s, 3H). HPLC (max plot) 95%; Rt
4.12 min. LC/MS: (ES+): 375.3, (ES-): 373.2.

Example 69: N-{3-[(3-methoxyphenvDamino]quinoxalin-2-ylimethane sulfonamide(69)-

potassium salt (Scheme 1)
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50.49 % H 3.59 % N 13.94 % 10 Exanpl e 66:
4- Cyano-N-{3-f (2, 5-di net hoxyphenyl ) am no

W@ oonoxHEBé n- 2-yl } benzene Sul f onam de (66) - pot BEBFEP2NG6/065688
salt (Schene 1) O C NN\H NO N Fol | owi ng the protoco
outlined in Procedure L, Exaople 66 is obtained from
N- ( 3- chl oroqui noxal i n- 2 yl)- nobenzenesul f onam de
(200 ng, 0.58 mml, 1 eq.) and™¥'5- 15
di met hoxyaniline (97.8 ON64NnnDI 1.1 eq.) in EtCH
(3 ), to afford 196. sm % of the title
conpound as a parent. @f t he parent (80ny,
0.1 7mmol, 1 eq.) with an aque% sol uti on of
potassiun1hydrOX|de (346. 71 &M 0.17 mmol, 1 eq.)

af fords 87. (100 %9 of the title conpound as a
Followjigp Itlmorpmelf qutlind; ig Pragqdmorl. EpRneola®) isebguned fram Ne(y-chloro

i 2 il o gy g 1

rnmol( m e@@ il Efﬂ)H (170 hﬂ) Zo Qﬁm(dFQS Iﬁg‘|X62 %) %Btl(edltlekompﬁuﬁd kiza pdrent.
y , 3.87 (s, , 3.75
T reatn(@lt Oéﬂbe PaF‘ﬂﬁE@5(Iﬁ§x0 %T am}olgbefsi%l Rtl aauepvs ﬁ?IHUOIE@f pagassium

L

yellov?/ﬁoxﬁldﬁﬁlL o %m'\aﬁglmvllmmps's&qs uer)$ a18t4 (t, 3;*103 gEHzJ,)lHl)J 7.60-7.39 (m,
2H), Tredideps 6069: d6%§881&b17|28vﬁ’ %(mh?é{)péééé%IJ DU i Sddie:i kD, 3.79 (s,

3, LG TR Pod RaReeTl PERLGT O D607 3 24P 3402

nmol , 1 eq ) and 3, 5- dinethoxyaniline (65 4 ng, 0.43
I . m t.0 afford 86.

sulfoﬂaﬁﬁdpg?sgﬁg%tz(s‘gﬁmgszﬁg(Sc(ﬂel%% fymol, 1 eq.) W'th an 5
pot assi um hydroxide (0.46 m, 0.5
M 0.23 mmol, 1 eq.) afforlds 91.5 ng (96 % of t he
title conpound as a yelloﬁ%ﬁfzﬁer. 1H NVR (DMSO-d6) 6
0

8.81 (s, 1H), 7.44 (dd, J 5, 1.5 Hz, 1H), 7.35
(dd, J = 7.9, 1.5 Hz, (d, J = 1.5 Hz, 2H),

7.23-7.08 (m 2H), N = 2.3 Hz, 1H), 3.77 (s,
6H), 3.06 (s, 3H). HP plot) 96% Rt 3.96 min.
LGVS:

0
T
Following the protocol outlined in Procedure L, Example 70 is obtained from N-(3-
chloroquinoxalin-2-yl)-4-methoxybenzenesulfonamide (200 mg, 0.57 mmol, 1 eq.) and m-
anisidine (0.07 ml, 0.63 mmol, 1.10 eq.) in EtOH (3.0 ml), to afford 162 mg (65 %) of the title
compound as a parent. Treatment of the parent (162 mg, 0.37 mmol, 1 eq.) with an aqueous
solution of potassium hydroxide (0.74 ml, 0.5 M, 0.37 mmol, 1 eq.) affords 171 mg (97 %) of the
title compound as a beige solid. 1H NMR (DMSO-d6) é 8.80 (s, 1H), 8.01-7.96 (m, 2H), 7.84 (t,
J =2.3 Hz, 1H), 7.45-7.38 (m, 2H), 7.29-7.06 (m, 4H), 6.91-6.87 (m, 2H), 6.54 (dd, J = 1.8,7.9
Hz, 1H), 3.79 (s, 3H), 3.73 (s, 3H). HPLC (max plot) 99%; Rt 4.77 min. LC/MS: (ES+): 437.2,
(ES-): 435.2.
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(ESt+): 375.2, (ES-): 373.3. 10 Exanple 68:
N-{3-1(2, 5-di net hoxyphenyl ) ani nol qui noxal i n- 2-yl } met ha
Wmeoosmha‘l&tnam de (68)-potassiumsalt (Schene 1PCTIEPIN6/065688

ggféﬂﬁpb ifehldRd

sulforlsngide mj)gomas&fn’msﬁl nBchkeime-12- yl ) met hanesul f onam de (100
ng, 0.39 nmol, 1 eq.) and 2 5- di met hoxyani | i ne (65. 4

ng, 0.43 mmol, 1.10 eq.) 'd“ tOH (1.5 m), to afford

87.7 ng (60 % of the title pound as a parent.

Treat nent of the parent (8, 0.23 mmol, 1 eq.)

wi th an aqueous sol ution tassi um hydroxi de (0. 47

m, 0.5 M 0.23 mol, q@iaffords 92 ng (95 9% of
1H),

the title conpound a é& powder. 1H NWR
(DVSO-d6) 6 9.26 (s, = 2.6 Hz, 1H), 20

7.46 (dd, J = 7.6, 1.1 Hz, 97 . 42-7.25 (m | H),
7.23-7.05 (m 2H), 6.93 (d, 3 .1 H, 6.48 (dd,
J =9, 3H, 1H), 3.85 (s, 3H), (s, 3H), 3.06 (s,

Follov&h% thétBkdodoTmutl ple@tin IQ&%)du& L, Exén?iplm T isLéBBhed BSt) 4-bromo-N-(3-
375. 3,  (ES- 373. 2. Exanp

chlorqwlsxaﬂ(@ Wwﬂagﬁywém(m 1@3@1 hoxHnelnl 2qy apdrat-pripidine (61.78 pl,

055 SRL POSAE RO bR BARaET! ST i g Hpound as o

parent~j"l§rea,tmeﬁ)t Eﬁlth@\phfegt (e pigHt®@BDImmoL | i rqd Wwith Phoe@adoue solution of
ai nea fromN (3-chloro

Potassaw RS (ig%y :4? e hards i anae decq: éeffﬁﬁis 183 108 fiip o) of the title
ompclilurlll@%t"s)&_ll?ég% %81%0 i i dMIE ﬁﬂﬁgﬂd@ 5 @7%% oly, 981% ds %ﬁh iH) 7.84-7.83

), to a
(m, 113 MpBUNA6 dm, aHpat.h7,.395(nT 248t feht7.0d (mhéH}Jaﬁéhﬁ 5(%2{51 lH) 3.79 (s,

3H). Iﬁftggg% TRgve: RS mik LRI BRISULY 2 0L 1488, 0T

Example 72: 4-Bromo-N-{3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vltbenzene

Sulfonamide (72)-potassium salt (Scheme 1)

Following the protocol outlined in Procedure L, Example 72 is obtained from 4-bromo-N-(3-
chloroquinoxalin-2-yl)benzenesulfonamide (200 mg, 0.5 mmol, 1 eq.) and 3,5-dimethoxyaniline
(84.53 mg, 0.55 mmol, 1.10 eq.) in EtOH (3.0 ml), to afford 176 mg (68 %) of the title
compound as a parent. Treatment of the parent (176 mg, 0.34 mmol, 1 eq.) with an aqueous
solution of potassium hydroxide (683 ul, 0.5 M, 0.34 mmol, 1 eq.) affords 176 mg (93 %) of the
title compound as a yellow solid. IH NMR (DMSO-d6) & 8.74 (s, 1H), 7.96 (dt, J = 1.9, 8.3 Hz,
2H), 7.57 (dt, J = 1.9, 8.3 Hz, 2H), 7.42-7.38 (m, 1H), 7.31-7.26 (m, 3H), 7.18-7.09 (m, 2H),
6.13-6.12 (m, 1H), 3.77 (s, 3H). HPLC (max plot) 97%; Rt 4.82 min. LC/MS: (ES+):515.3, (ES-
):513.2.
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hydroxi de (145l, 0.5 M 0.07 mmol, 1 eq.) affords 26.9
mg (97 %9 of the title conpdohd as a yell ow powder.
W(IMONN‘BIG(DI\/BO d6) 6 8.83 (s, 1H), 7.84 (t J =PQI/BP14p6/065688

enzeh@glfo&aﬁﬁdg §Z3!-@ﬂ5§1u&1 ﬁ);ﬂ (S&hef&lel)l) HPLC (rmx pI ot)
99.54% Rt 3.65 min. (ES+): 345.2, (ES-): 343.2.
f

10 Exanple 70: 4- N%thoxy g&
( 3- net hoxyphenyl ) am nol gui
sul fonam de (70)- potaSS|um
() NINH O 14-,-a O1 Fgl

'alin-2y1}benzene
aFt,(Scheme 1) 1 O 9 N NH
oMAmg t he protocol

outlined in Procedur nple 70 is obtained from
N-(3- 15

chl or oqui noxal i n- 2- yI) 4- neton benzenesul f onam de
(200 ng, 0.57 mml, 1 eq.) & ni si dine (0.07 m,

0.63 nmmol, 1.10 eq.) in Et §, to afford 162
ng (65 %9 of the title conpound as a parent.
Treatnent of the parent (162 ng, 0.37 mmol, 1 eq.)

Followdng htt@n pﬂﬁb@ﬂ U§ut11ﬁéﬂ uhl pfbc@aur@ OLaSBxampl@ym o i d]@taﬁl@d 7ﬂ'om N-(3-
m, 0.5 M 0,37 affords 171 ng (97. %
chlorqqh@ox@limiﬁl)c%&ﬁ@uﬁ@n&hﬁ)bﬁ@ é“%@lnﬁlﬁldel@loﬂlm (qjésmnmi 1 eq.) and

2,5- d1 eﬁlog%n(ﬂ?nf (}?S%Qép%gm%l( F}}q %EQ gtc&%{lo gﬁl%ﬁgfﬁ}rd_lo% 13mg (83 %)

of the 6it18 Lomp8und 48 a pddpnt. Bredtindnddf th parcht 8,01.79 mg2). 2 hmol, 1 eq.) with an
aqueogs' ;oaut,(ﬁn’nofs qutjl‘ﬁgﬁmz Egﬁ]})mdgéé}%g ull'c(:EéM 0. (lggltn)galgﬁg/qg) afffpyds 101.4 mg
(99 %5’-99%%1@ %éﬁlgé’ﬁ{ %P%Qlﬁ(x%%@%{ @Mmb%?é d6) §9.22 (s, 1H), 8.81 (d,J =

henyl ) am nol
3.0 H:q umwan (d J2= @B}Hﬁerﬁﬁném sdglﬁf)ﬁdrﬁlziéPDYIﬂéﬂoftla(m| I 7.30-7.25 (m,

11, PR 155818, dde ta, L= Ml ) 6 MWdd, 7= 9.1, 3.0 Bz 1H), 3.88 (s, 3H).

3.76 (s, 3H). HPLC (max plot) 98%; Rt 5.21min. LC/MS: (ES+): 505.4, (ES-): 503.4.

Example 74: N-{3-[(3.5-dimethoxvphenyvl)amino]quinoxalin-2-vIl-4-iodobenzene

Sulfonamide (74)-potassium salt (Scheme 1)

Following the protocol outlined in Procedure L, Example 74 is obtained from N-(3-
chloroquinoxalin-2-yl)-4-iodobenzenesulfonamide (100 mg, 0.22 mmol, 1 eq.) and 3,5-
dimethoxyaniline (37.8 mg, 0.25 mmol, 1.1 eq.) in EtOH (2.0 ml), to afford 95.2 mg (75 %) of
the title compound as a parent. Treatment of the parent (74.2 mg, 0.13 mmol, 1 eq.) with an
aqueous solution of potassium hydroxide (263.9 ul, 0.5 M, 0.13 mmol, 1 eq.) affords 78.1 mg
(98 %) of the title compound as a yellow powder. IH NMR (DMSO-d6) & 8.76 (s, 1H), 7.84-
7.73 (m, 4H), 7.44-7.39 (m, 1H), 7.34-7.24 (m, 3H), 7.21-7.09 (m, 2H), 6.14 (t, J = 2.2 Hz, 1H),
3.78 (s, 6H). HPLC (max plot) 98%; Rt 5.09min. LC/MS: (ES+): 563.3, (ES-): 561.2.
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O Br Follow ng the protocol outlined in Procedure L,
Exanple 71 is obtained fromld4sbrono-N-(3- 5
wa@ kdoanzxisé noxal i n- 2-yl ) benzenesul f onam de (200PEMEPIING065688

nmmol, 1 eq.) and manisidine (61.78 |, 0.55 mmol,
1.10 eq.) in EtOH (3.0 mM), to afford 178 ng (73 % of
Exam tee73: IN-I 3| @driionethoaxphan i uinoed -diiodobenzene

ar 178 ng, 0.3 |, 1 eqg.) with an aqueous
sulfo - aSS]MZ%&OXi de’ (733.47 1, 0.5 M
0.37 mml, 1 eq.) affords 183 ng (95 % of the title
conpound as a beige solid.olARNVR (DMSO-d6) 6 8.76 (s,
1H), 7.98-7.95 (m 2H), 7.84 83 10 (m 1H),
7.59-7.56 (m 2H), 7.47-7. 39 mozH) 7.29-7.09 (m

4H), 6.57-6.53 (m 1%0@; HPLC (max pl ot)
(

98% Rt 4.78 min. +) 487 2 (ES-) 485. 2.
Exanpl e 72: 4-Brono- N r?wB di met hoxyphenyl ) ami nol
qui noxal i n- 2-yl } benzene Su[)f; n de (72)-potassium
salt (Schene 1) 1 OO I~ m\NH O Br 15
Foll ow ng the protocol outline rocedure L,

le 72 is obtained from 4-brono-N

3_
FOHOV&lﬁgth@qll?FQ’f@@@I pyfliped | inp Brpgedieg uls olﬁwn(i@ 1208 ffaingd sfrom N-(3-

chlord oxaqn-%gd ?%21‘3 %%H’F?@Jhgﬁxapob't A, ? dﬁq}}%ﬁgl ?agg and 2,5-

dimetB@xyarilihd (337t$ tﬂgeo 2(50ﬂmol,lﬂd &p) ia fate®.0 mly, whffemlth@M mg (80 %) of
.the parent 176mf:1 0. 34 rmgl, 1 eq. vvithgn aqu X
the titicuapiidots dPABE aBSRIETh Pl sk Parent E¥3me, 0 75mm §&1> with an
aqueomlutléln giqpc)tas%fufn?ﬁ%o%a@ (348, 4 %@ 3 M’fO H‘ﬁlm%I' il ) affords 103.5 mg
onpound as a yel | ow solid.
(99%)(@&@&91@ camP@unddis an brangt powdsr. BH—NMR AMYISOZA& %aﬂ (s JH), 8.80 (d,

s = 3Bl 0yade be G ol B-Ea g Ty (-7 (.37 768-7.09 (m. 210,

Q7
6.95 (§H) 9“%1‘%} GHMEQM‘Q?,%.B%% 82 n’%g%gst o 1876 (s, 3H). HPLC (max

plot) %@/ﬁ@%@@é&w Ex&iphe3. 23 ES-): 561.3.
N-{3-1(2, 5-di net hoxyphenyl ) am nol qui noxal i n-2-yl }-4-(t
rifluoromethyl) Benzenesul fonam de (73)-potassium

Exampi! 16: UF-Dadidorb) N@3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-y1} thiophene-

2-sulfonamide (76)-potassium salt (Scheme 1)

cl
Following the protocol outlined in Procedure L, Example 76 is obtained from 4,5-dichloro-N-(3-
chloroquinoxalin-2-yl)thiophene-2-sulfonamide (100 mg, 0.25 mmol, 1 eq.) and 2,5-
dimethoxyaniline (42.7 mg, 0.28 mmol, 1.1 eq.) in EtOH (2 ml), to afford 96 mg (74 %) of the
title compound as a parent. Treatment of the parent (96 mg, 0.19 mmol, 1 eq.) with an aqueous
solution of potassium hydroxide (375.4ul, 0.5 M, 0.19 mmol; 1 eq.) affords 108 mg (100 %) of
the title compound as a yellow powder. 1H NMR (DMSO-d6) & 9.07 (s, 1H), 8.75 (s, 1H), 7.66-
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a\ N~NNHI/ NNNH Ol F / F F Follow ng the protocol
outlined in Procedure L, Exafple 73 is obtained from
WOR(03/02586 PCT/EP2006/065688

. ' - -1 ki I Y zgmne f
7.53 (ﬁ{é?ﬂﬁ%@ﬂ%@lggﬁ% ag_%z%bmljf §.7fe ﬂéy,g}ghﬁgtsh 4.3 PERZENES W6 (Q 3H), 3.76
(s, 3H2,I5RIAT trabh phoy)evidh;iRted . 34durb LV SO (128 )rinidl 1, (AS-): #9.3. in
EtOH (2.0 m), to afford 108.1 ng (83 %9 of the title
conpound as a parent. Treatnent of the parent (101.70

ExamP®h 7780 42R¢ 13428 dimbiHok nyRAHARZuRRIxHiih-20vIMbenzene
ot assi um nydr oxl de nmo ed.

D : . U. , :
Sulfonguhide (Z7)ipatassium salt §Schgmeck) the title conpound as a

yell ow solid. 1H NI\/R(DI\/SPd6) 6 9.22 (s, 1H), 8.81
(d, J =10 3.0 Hz, 1H), 8,24 (do J = 8.3 Hz, 2H), 7.78
(d, J = 8.3 Hz, 2H), 7.46- (m 1H), 7.30-7.25 (m
1H), 7.20-7.10 (m 2H), 6.964d, J = 9.0 Hz, 1H), 6.50
(dd, J =9.1, 3.0 Hz, 1H), 3488 (s, 3H), 3.76 (s,
3H). HPLC (max plot) ) 5.21m n. LOMS: (ES+):
505.4, (ES-): 5083. 4. w4

N-{3-1(3, 5-di net hoxyphenyl ) af nol qui noxal i n-2-yl}-4-io0

dobenzene 15 Sul f onam de (0754 assium salt (Schene

1) I O\ o~ I/ Nz~ NNH / N O,s\ O

Fol l owi ng the protocol outlined ingProcedure L,

Exanple 74 is obtained from N (3-
Followeig aho grotoemt alutlined-iy | Brodedued bb @xaeprstl ioabindé {ohhd@-acetyl-N-(3-

. 0.22 I, 1 eq.) and 3,5- dinethagoxyaniline (37.8

chlorq%mé%lz#%F@Z@&?Sﬂﬁeéwdpn @SQJH mg, o0 )y,mflwhafﬂgrf‘dw and 3,5
dimet iHe (426 We, 8130a8nbe 1 k) & EROMIERY) 88 AORAOE e (68 %) of th
B atlme%t( o? the parlel:lnt (74§2 ny, 0.({13 ?mola, 1 eq.)g( ) of the
title cempdunaras aappretu$reawhant iod thegfargot(9S sig,th 19ymdmoXi Idey.) with an aqueous

(263.9 1, 0.5 M.,0. | ) _affords, 78. .
solutidro& agassiuny B 53 o hpb e Te pilok dvfpuiis Thme (100 %) of
the titwl\@nﬁlgﬂﬁ@ag@ye?o&- pEvdes. 1}1hi)MRr7£IﬁV§SOYd6§% £.0% (%H)H), 8.14 (d, J = 8.3

7.44-7.39 (m” 1H), 7.34-7.24 (m_3H), 7.21-7. 9&m
Hz, 2BM)7.9%(dh 4 $18,3 Bz=212),7 4738 1n, 1H3, 781 (.7 6+9.2 HapRE), 7.27-7.24 (m,

1H), 7% B8 QLI B4 12200 %7+ bR, AT 3PSk (max plot) 94%: Ry

4.53 min. LC/MS: (ES+):479.3, (ES-):477.3.

Example 78: 4-Acetyl-N-{3-[(2.5-dimethoxyphenyDamino]quinoxalin-2-yltbenzene

Sulfonamide (78)-potassium salt (Scheme 1)
|

(0]
N NH
~
X
N ITIH
o=}
(0]

)

0
|

Following the protocol outlined in Procedure L, Example 78 is obtained from 4-acetyl-N-(3-
chloroquinoxalin-2-yl)benzenesulfonamide (100 mg, 0.28 mmol, 1 eq.) and 2,5-
dimethoxyaniline (46.6 mg; 0.30 mmol; 1.1 eq.) in EtOH (2.0 ml), to afford 78 mg (59 %) of the

title compound as a parent. Treatment of the parent (78 mg; 0.16 mmol, 1 eq.) with an aqueous



WD 2007/ 023186 PCT/ EP2006/ 065688 Exanpl e 75:
N-{3-f (2, 5-di net hoxyphenyl ) dam nol qui noxal in-2-yl}-4-io0
walelmenzase sul fonam de (75)-potassium salt ( SECERR2029/065688

solutiéﬁ q\l!l) ﬁHlyd\f&Sudé\ts%'}H‘o 50, @@%‘{V‘ i ){)ﬁ?orm of ?‘%grbr? %) of the

Procedure L, Exa t al ned

title ccmpcsmdab |a¢aengqmomanHNMMDMso - )RR 6 ¢HYI & hé@ni/de3.0 Hz,

0SB0 T 042230 8,55 8058 5 TR o 0,
7.17-7208 @h,2H)00.94 (A £ 80 4, 1@5 6.50%.46 (fgkgqmomg)k{s[; H§S3 5 (s & , 3H), 2.56

arent. Treatnment of the parent

(s, 3HgdHBL(\Mth alot) %&uéﬁlﬂs@smlnuLC@ﬂSdﬁspf@ﬂé%éi (Urid- hﬂfUr bX| de
(348.51, 0.5 M 0.17 nmmol, 1 eq.) affords 103.5 ng 10
(99% of the title conpound as an orange powder. 1H

, . -/, m , . -/, m , . -/,
Mﬂ;mﬂl}mznmw)((ﬁ?hml) 6.95 (d, J = 9.1 Hz, 1H),
6.49 (dd, J = 8.6, 3.0 Hz, 1H), 3.88 (s, 3H), 3.76 (s,

3H . HPLC (nax plot) 9
563.2, (ES-): 561.3. 15 Ejanple 76:

4,5-Di chloro-N-{3-1(2, 5-di hoxyphenyl ) am nol qui noxa
in-2-yl} thi ophene- i-swlfc am de (76)-potassium salt

k.20 mn. LGS (ESH):

ay

(Schenme 1) O N NH Cl P/ Cl1 Follow ng the
protocol outlined i re L, Exanple 76 is

obt ai ned from 4, 5- dlchloros¢+ 3-
chl or oqui noxal i n- 2-yl ) t hi Ogh

2-sul fonam de (100 ng,
0.25 mol, 1 eq.) and 2,5- 20~ t hoxyaniline (42.7
ng, 0.28 nnDI, 1.1 eq.) in EtOH (R n}), to afford 96
my (74 % of the title conpound asYa parent. Treatnent
of the parent (96 ng, 0.19 nmol, 10%eq.) mﬁth an

Follov'?}l%gg uéro;[ﬁrgi out dqm)PIg?% 61?e(sjis‘u?6§xﬁ%of(§]}68b ne ffA on[ﬁ F]nethyl 3-(4-{[(3-

chlordqutnbgalﬁpmygummq@lﬁmygbh@vy }_?mﬁﬁﬁéate I(276 NYR0 6PVR0U6) e®) and 3,5-
dlmethox(})iam{lge (112.1 mg, 0 73 rnmol 1 1¢q.) in MeOH (3 0 ml), to afford 192.8 mg (55 %)
of the title compound as a parent (yellow powder). IH NMR (DMSO-d6) 6 12.21 (br s, 1H), 8.91
(s, 1H), 8.02 (d, J = 7.9 Hz, 2H), 7.95-7.8 (m, 1H), 7.65-7.20 (m, 7H), 6.23 (t, J = 2.2 Hz, 1H),
3.75 (s, 6H), 3.54 (s, 3H), 2.91 (t, J = 7.5 Hz, 2H), 2.66 (t, 2H). HPLC (max plot) 96%; Rt 4.56

min. LC/MS: (ES+): 523.4; (ES-): 521.4.

Example 80: 5-Chloro-N-{3-[(2.5-dimethoxvphenvl)amino]quinoxalin-2-vIl-1.3-dimethvl-

1H-pvyrazole-4-sulfonamide (80)-potassium salt (Scheme 1)

o= Ny
o\
N
cl \

Following the protocol outlined in Procedure L, Example 80 is obtained from 5-chloro-N-(3-

chloroquinoxalin-2-yl)-1,3-dimethyl-1H-pyrazole-4-sulfonamide (100 mg, 0.27 mmol, leq) and
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WD 2007/ 023186 PCT/ EP2006/ 065688 7.53 (m 3H),
7.30-7.28 (m 2H), 6.97 (d, 108= 8.7 Hz, 1H), 6.54-6.51
w@ 2074029186 3. 86 (s, 3H), 3.76 (s, 3H). HPLC (neXT/PP2D§/065688
-di 9
2,5 dlgé)%(g@ox%ﬂ%es@gr@p\{grgf )|9| II_ZS["i eE]) it BroH EISS)ml) %%atford 88.1 mg (67
%)of thd 1iﬂe dompbllmmspimgdt)mmtdnt giutha @a@hi (382-mp }béEhzend, 1 Bq.) with an

aqueofy SclPpl R Rt P By e ot it lod i) affords 92 me (97

%) of QhH ﬂlﬂl@aﬁnm&nﬁra@%egeé&sh%ov@@mk MK (DMODIR) Beb S (0MH), 8.78 (d, J

4- acet
= 3 Hehl1d), 6q41| @dXéH H22.9|Hhdhiaenhds (dd, dranide. 3 Heol iy, 7. 10-285 (m, 2H),

6.93 (m:: 9 Bz ,el‘i]@) 6 ?Q%ﬁ’ i,:z%%_'%i g‘%ﬁ;{,‘?ﬁ%%"éé isPSub 38 (ﬁgﬁ%g 6%3( 3H), 2.44

(s, 3H9fH1tILte (théx plot)l BB, q&mmﬂmaﬁcmsaomi) 489 ne@sreag7af the
parent (90 ng, 0.19 nmol, 1 eq.) with an aqueous
sol uti on of potassium hydrOX| de (376 11, 0.5 M 0.19

Exam@!%l’ 5#— iﬁﬁra Nagg ﬂ?%si dl:thQggg. . Q1

7.41-7.38 (m 1 ,731(d
7.27-7.24 (m 1H), 7.17-7.108 (m,2

6.14-6.12 (m
1H), 3.77 (s, 6H), 2.55 (s, (hPLC(rmx plot) 94%
Rt 15 4.53 min. LGVS: (ESt): .3, (ES-):477.3.
Exanpl e 78: 4-Acetyl - I\I-{3f

(2, 5-di met hoxyphenyl )aﬂzﬁ EJI "hoxal i n- 2- yl } benzene

Sul f onam de (78) - pot as t (Schenme 1) O a ~ N~
NHI1/ NINH Ol:)Y O 20 FcNIown the pr ot ocol
outlined in Procedure L, Exa?r@ i s obtained from
4-acetyl - N-( 3-

chl or oqui noxal i n- 2 yl) benzenesill fo\nam de (100 ny, O0.28

Followllﬁ.gﬂhe Prq{oqgé o)uﬂ 5@13%@%?1%hﬁ1x§§241|81|62§e1f gfgatglg%ogsé chloro-N-(3-

chlorot@nélggeéléﬂe]% tyl)ti 'Sld?m&ﬂgpﬁlf %%%1634 QﬁfcﬁﬁhndeTQG%@ 652673%%101 1 eq.) and
3,5-dift@thoxyaniline (45 3 mg, 0.30 mmol, 1.1 eq.) in EtOH (1.5 ml), to afford 93.1 mg (71 %)
of the title compound as a parent. Treatment of the parent (93.1mg, 0.19 mmol, 1 eq.) with an
aqueous solution of potassium hydroxide (380.8ul, 0.5M, 0.19 mmol, 1 eq.) affords 100 mg (99
%) of the title compound as a yellow solid. 1H NMR (DMSO-d6) ¢ 8.77 (s, 1H), 7.39 (dd, J =
7.2,2.0 Hz, 1H), 7.29 (d, J = 2.3 Hz, 2H), 7.23 (d, J = 7.9, 2.7 Hz, 1H), 7.15-7.05 (m, 2H), 6.13
(t, J = 2.2 Hz, 1H), 3.77 (s, 6H), 3.64 (s, 3H), 2.45 (s, 3H). HPLC (max plot) 94%; Rt 4.30 min.

LC/MS: (ES+): 489.3; (ES-): 487.3.

Example 82: N-{3-](3.5-dimethoxvphenvl)amino]quinoxalin-2-vIl-4-methvlbenzene

Sulfonamide (82)-potassium salt (Scheme 1)
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WD 2007/ 023186 PCT/ EP2006/ 065688 sol uti on of potassium
hydroxide (326 I, 0.5 M 0.169mvol, 1 eq.) affords 81
wornofes318§ of the title conpound as a bei ge pPOTEP2004/665688

Follovl:#%’ ghsgv?g%tgcg%l gutﬁngd.z ﬁSPro]cghi_lﬁresLsoE)ga?xople] $2 315 olg_tlémed from N-(3-
chlorobinoxalind 3-y1)- %methmlbehlzbnestcﬁlﬁnﬂdeZZ(lQOnmg,Hp 30 ﬁlni&l 71 @8.) and 3,5-

dlmet%xggmme (% mg3873§ 1 §}_g_|z eq. bllg%@? 628 %lp_i)to ahg]gh}r%%{ng (84%) of

the tltfél &hﬁpo%%%as@ pfre@tzmr&tméig MShe (pﬁ%h} éW@ 04% 0.19 mmol, 1 eq.) with an
477.3. "~ Exanple 79: Methy 3-f

(
aqueoqss scsuuci)rrref hotesspre rydiceiden@I75 duutln @xSM,u Wﬁnymgblarh ¢yp) affords 85.3 mg

(100 o AR }ﬁl1e8he”mc1prOpagﬁﬁtq%édgg)lffgﬁﬁ%@gﬁ -\%6)[125'8 s 1), 7.93 @

J = 8.B194,0¢0| 7.991(dd, U&d7l8n19r1€!§elf}[bf¢3b (dExanpg €12/ 9H),$7.26 (dd, J = 7.7, 1.7
obt ai ned from net hy

Hz, 118hI760ct i (oxHi) A-13 (yﬂ)ﬁaéﬁﬂ%ﬂ ébDf%ﬁ% () pHErA/S r g hkBHile (max plot)
o RS eI T P e (3.0 7). to

afford 192.8 ng (55 %9 of the title conpound as a

par ent el | ow povvder). 1H NVR_(DVMSO-d6) 6 12.21 (br
Example §3:nN- -d ,w|ggn0xglm ﬂi} 3mthyl enzene

y , 7H), 6.23 (t, J = 2.2
M@'&f@;@?@ﬁ?};@éﬁ&gg gT(s,H)sH), 2, gl (t, J =

7.5 Hz, 2H), 2.66 (t, 2H). |HPLC (rmax plot) 96% Rt
4.56 nmin. LOMS: (ES+): 5 Es-): 521.4. Exanple
80: 5-Chloro-N-{3-f (2,5-di xyphenyl ) am nol

gui noxal i n-2-yl }-1, 3-di net hyl -

1H pyr azol e- 4- sul f onani NMpot assi um salt (Schene
1) O ccx: I O N p N Follow ng the
protocol outlined in ProceduréfL, Exanple 80 is

obtai ned from 5-chl oro-N(3-0 orQqui noxal i n-2-yl ) -
1, 3-di net hyl - | H pyrazol e- 4- suPf @ ide (100 ngy, O0.27
mmol , leq) and

Following the protocol outlined in Procedure L, Example 83 is obtained from N-(3-
chloroquinoxalin-2-yl)-3-methylbenzenesulfonamide (100 mg, 0.30 mmol, 1 eq.) and 3,5-
dimethoxyaniline (50.5 mg, 0.33 mmol, 1.1 eq.) in EtOH (2.0 ml), to afford 102.1mg (76 %) of
the title compound as a parent. Treatment of the parent (91.4 mg, 0.20 mmol, 1 eq.) with an
aqueous solution of potassium hydroxide (405.7ul; 0.5M; 0.20mmol; 1eq) affords 100.3 mg (100
%) of the title compound as a yellow powder. IH NMR (DMSO-d6) 6 8.80 (s, 1H), 7.91 (s, 1H),
7.82 (d,J=7.6 Hz, 1H), 7.40 (dd, J = 7.6, 1.5 Hz, 1H), 7.30 (d, J = 2.2 Hz, 2H), 7.26 (t, J = 7.7
Hz, 2H), 7.20-7.06 (m, 3H), 6.13 (t,J = 2.2 Hz, 1H), 3.78 (s, 6H), 2.34 (s, 3H). HPLC (max plot)
99%; Rt 4.63 min. LC/MS: (ES+): 451.4, (ES-): 449.4.

Example 84: 5-Bromo-N-{3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vl}thiophene-2-

sulfonamide (84)-potassium salt (Scheme 1)




10

15

20

108 WO 2007/023186 PCT/ EP2006/ 065688

2, 5-di nethoxyaniline (45.3 ng9 0.30 mmol, 1.1 eq.) in
wa@Hotsisd m ), to afford 88.1 ng (67 9% of thECT/EP1086/065688

conpound as a parent. Treatnent of the parent (88.1

ng, 0.18 mml, 1 eq.) w thanagqueous sol ution of

pot assi um hydroxi de (0.36 nl, 5M 0.18 mmol, 1 eq.)

affords 92 nmg (97 % of the | e conpound as a

greeni sh powder. 1H N ONi6) 6 9.22 (s, 1H), 8.78
(d, J 5=23Hz, | H, (dd, J = 7.1, 2.9 Hz, | H),
7.23 (dd, J = 7.6, 2.2 YW HpH, 7.17-7.05 (m 2H),

Hz

3.

6.93 (d, J = 9 Hz, 1H), 6.48 Ldd,_J = 8.6, 3 Hz, 1H),
3.86 (s, 3H), 3.75 (s, 3H), 346% (b, 3H), 2.44 (s,
3H). HPLC(max plot) 98% Rt 4.4318in. LC/ MS: (ES+)
489.4: (ES-): 487.5. Exanple 81: Br

Followmgulg pgotgL tu%l 1}%& Egir%dup ZOFQMQESUI gg‘%’g%]h%g %3 gfbgomo-N-(?)-

chloro(qﬁf.h))xﬂﬁt ﬂ%ii;)ltlﬁﬁplﬁeﬁb-tz s(uﬁbhﬁﬁiﬂe 1230 mgJ0,57, mmol,l ¥ e ¥id 3J§-dimethoxy
N Fol | ow ng the protocol outlined in Procedu
t

amhnfL (95§<amﬁa|%638m<§ bt e h@dEfQ%r{fl@ h} & atfned( 338mg (80 %) “of the title
comp&ﬂﬁlo%so%;ﬁt Eb%%a’rﬁgtngernglz% ltlée aten {%)Sn me, é)e0761f881 1 eqe) Vﬁ].'[?h an aqueous

solutlcmmﬂ potéssem:n hydmzdde 8138- ﬂuhﬁtSM)(y@hnﬁnd‘lﬁl €d> aﬂomﬂg 36@@6 %) of the

title C%lpalgldo%s £ REy pPe it m&ﬁﬁfﬁ@fﬁ“@ééﬁg 65 odihens 156 (. 31,

7.32-% Pﬁ(&%}@ﬁb 109304 18, 11, %141815k, O(ml 1?% 378 %}gnHP%Jg%éplot) 95%:

sol ut’i on of potassi um ‘hydr oxi 0.8,

Rt 5.08mpl. LA/MEq (ESBEFBHEEIOO2]. (99 9% of the title
conpound as a yellow solid. 1H NVR (DVSO-d6) 6 8.77
(s, 1H), 7.39 (dd, J = 72 20Hz I H, 7.29 (d, J

Example?853 3- Ilbenzene

. = . m y . ] ] .
Sulfoistiide I8P4pgtassignlpalt altz.Sden(esl,) 3H). HPLC (max plot) 94%
Rt 4.30 min. 20 LOMS: (ES+): 489.3; (ES-): 487.3.

Exanpl e 82: 0 O
N-{3-1(3, 5-di net hoxvuhenvl ) a | qui noxal i n-2-yl }-4-ne
t hyl benzene Sul f onam de (82\@1 assium salt (Schene
11 00~ I/ \ NH (NN Ny
| N N
= N/ NH

Following the protocol outlined in Procedure L, Example 85 is obtained from N-(3-
chloropyrido[2,3-b]pyrazin-2-yl)benzenesulfonamide (100 mg, 0.31 mmol, 1 eq.) and 3,5-
dimethoxyaniline (52.5 mg, 0.34 mmol, 1.1 eq.) in EtOH (2 ml), to afford 74 mg (54 %) of the
title compound as a yellow solid. Treatment of the parent (63.1mg, 0.14 mmol, 1 eq.) with an
aqueous solution of potassium hydroxide (288.5ul, 0.5M, 0.14 mmol, 1 eq.) affords 67.3 mg (98
%) of the title compound as a yellow powder. 1H NMR (DMSO-d6) 6 8.98 (s, 1H), 8.33 (m,
1H), 8.12-8.05 (m, 2H), 7.94 (d, J = 7.9 Hz, 1H), 7.45-7.40 (m, 3H), 7.32 (d, J = 1.9 Hz, 2H),
7.23 (dd, J =7.9, 4.9 Hz, 1H), 6.20 (m, 1H), 3.78 (s, 6H). HPLC (max plot) 100%; Rt 3.54 min.
LC/MS: (ES+): 438.4, (ES-): 436.3.

Example 86: N-{3-[(2.5-dimethoxyphenvDamino]pvrido|2.3-b]pvrazin-2-ylibenzene
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0 109 WO 2007/023186 PCT/ EP2006/ 065688 Fol | owi ng t he
protocol outlined in Procedune L, Exanple 82 is
W@ bdoaiorsass f r om N- ( 3- PCT/EP2006/065688
2-yl)-4-net hyl benzenesul f onam de (100
Mn%gh_ﬁé_%ﬁg(ﬁ%?ﬂéii) eq.) and 3,5- di nethoxyaniline (50.5
nmg, 0.33 mol, 1.1 eqg.) in|EtCH (2.0 M), to afford
113.9 ny (84% of the titl ound as a parent.
Treat ment of the parent (84. 0.19 nmmol, 1 eq.)
with an 5 aqueous sol ution of Jpotfassi um hydr oxi de
(375.1 1, 0.5M 0.19 .) affords 85.3 ng
(100 %9 of the title conpou as a yell ow powder. 1H
NVR (DMSO-d6) 6 8.80 (s, , W93 (d, J = 8.3 Hz,
2H), 7.39 (dd, J =7.8, 1.7 &8 , 7.30 (d, J =1.8
Hz, 2H), 7.26 (dd, J = 7.7, 197 , 1H), 7.20-7.13
(m4H) 6.13 (t, J =2.3 Hz, 1 3.78 (s, 6H), 2.28
Follov(qﬁ% Ercﬁ&t)@ %ﬁfﬁﬁ cpllﬁt )’I‘OC%JL& Bt léxa 18 86 it PRained from N-(2-
ES) 7710 Exanpl € 83:
chloroﬁdy1{1ae[l2(33b]5yﬂtzmez ybhwhmy]fémmdel(qﬁlﬁnmgalﬁlﬁanb} B-aqe and 2,5-

dlmetlic;]xglpm 1pp g}% 7 mg, b nam ldﬁl 1 f@%ﬁs@:&# t%ta | %) é?@?é}&%{% %) of the

title c%ﬁfg%ﬂnﬂ% ﬁafbn?(ﬁ:‘?l@%oﬁdjr JHEXRIR (BMED-1E) o4 8 1ed, THPM 46 (singulet,
1H), &H @k dqud Ad¥allitn- 8349(dd, I-Ohyil ddndEnes 2P {banddetiz. 1100, 8.10 (dd,

J=1. E% gnggHm 573948, éh;%%&@g&gi@y%a%g a”tﬁf(g5 =%.0 Hz, 1H),

6.63 (&@21 I9m iﬁﬁiz%lmm st fig BIH)t Be/70(@nm)1r}1:t>m (ﬁaﬁ?r )197%, Rt 3.73min.
0 ar ent 4 ng, 0.2
LC/Mﬁn (E§+én43 &E@ds“gﬁb]f ut i on of pot assi um hydr oxi de
(405.71; O 5M 0.20mml; leq) affords 100.3 ng (100
% of the title corrpound as a yell ow powder. 1H NMR
ExamQENBONi@ [ g@,ﬁdﬁﬁbthﬁxy@d_hzl )admfhb | §&ridd]BM b |pOraZzi83-yithendene
= 7, H, 7.40 (dd, J = 7.6, 1.5 Hz, 1 H), 7.30
Mﬂﬂi(”)z(sshwel)zm 1.26 (1, 3=7.7 b 2H),
7.20-7.06 (m 3H), 6.13 (t, J =2.2 Hz, 1H), 3.78 (s,
6H), 2.34 (s, 3H). HPLC (nm ot) 99% Rt 4.63 min.
LGVE: (ES+): 451.4, (ES): Exanpl e 84:
5-Bronmo- N-{3-f
(3, 5-di net hoxyphenyl ) am
- 25 sul fonam de (84)-p
WD 2007/ 023186 PCT/ EP20

NmoxLaI i n-2-yl }thi ophene-2
msalt (Schenme 1) 110

s
S'o

Following the protocol outlined in Procedure L, Example 87 is obtained from N-(2-
chloropyrido[3,4-b]pyrazin-3-yl)benzenesulfonamide (17.3 mg, 0.05 mmol, 1 eq.) and 2,5-
dimethoxyaniline (9.1 mg, 0.06 mmol, 1.1 eq.) in EtOH (0.3 ml), to afford 12.5 mg (53 %) of
the title compound as as parent (yellow solid). IH NMR (DMSO-d6) 6 14.43 (br s, 1H), 9.47 (s,
1H), 8.91 (s, 1H), 8.55 (d, J = 2.7 Hz, 1H), 8.27 (d, J = 6.4 Hz, 1H), 8.06-8.01 (m, 2H), 7.54-
7.48 (m, 4H), 7.02 (d, J = 9.0 Hz, 1H), 6.63 (dd, J = 9.0, 2.8 Hz, 1H), 3.86 (s, 3H), 3.77 (s, 3H).
HPLC (max plot) 85%; Rt 3.17min. LC/MS: (ES+): 438.3, (ES-): 436.2.

Example 88: N-{7-chloro-3-](3.5-dimethoxyphenyDamino]quinoxalin-2-yltbenzene

Sulfonamide (88)-potassium salt (Scheme 1)
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U,o,., I/ ccx: OS Br Follow ng the protocol
outlined in procedure L, example 84 is obtained from
w207 0rasdN- ( 3- PCT/EP2006/065688

chl oroqui noxal i n-2-yl )t hi opqene 2-sul fonam de (230 ng,
0.57 nmmol, 1 eq.) and 3, 5-dio hoxy.. aniline (95.8 ny,
0.63 mmol, 1.1 eq.) in EtOH (4 m), to afford 238ny
(80 9% of the title 5 conpound~N&as a parent. Treat nent
of the parent (35 ng, 0.0 | ,NHl eg.) with an aqueous
sol ution of potassium hf ide (134.2 1, 0.5M 0.07
mmol, 1 eq.) affords @6 g (o~ of the title
corrpound as a yel |l ow powder. £ NVR (DVSO d6) 6 8. 65

(s 1H) 7.51-7.46 (m 3H) 43 17 (m 4H),
.10-7.09 (m 1H), 6.14-6.13 (m , 3.76 (s, 6H).

PLC I 5% . Rt 5.09 LC VE: S+) .. 523.
Follovpgg weggé)tgco 1(%31‘[1%3&31?1.&}} ePrga\:;aduremL Example 8§ g )btamed from N-(3,7-

d1chlo%c§.1ﬁlcfx(1§m 9: ﬁjﬂ@ﬁ%éﬂ@ﬂﬁtﬂg&i’d& ggg)O? 8171%}” lpdiol 23l pyr m and 3,5-

benze Sul f onam de assium salt (Sche
dimetgxyhnilitk (23.8 mg, D/16NubH 1. NedNHin Bt(HO0.00vindYy to héord 38.6mg (58 %) of

the titgb?c%ﬁﬁ?fg{;l} ?E}%%Liﬁ){%_g]? I"[nei Prglggtegfu tlile paren??m ln?g,8050é ?nmol 1 eq.) with an

aqueoﬁm&ﬁt‘kﬁﬁ’ ot Oﬂﬁisgru%‘[ 9}}&&1@5 '(TBGZQLMI 05610 enRatthd 190 - #@rds 38.6 mg (93
) eq.) 3, 5- "di met hoxyani | i ne

(1
%) of(tBQtlﬂe ngmp@umambllovn PQWé@r )IH NMR (PMSD-4) D 856 (s, 1H), 8.10-7.95

(m. 28 73 4 et 5o Bl o o IR e e S5 R 4 comin.

LC/MSQ% S+W 41 ARESJO4E0RIS soI uti on of potassium hydroxide
8.5/, 0.5M 0.14 mmol, 1 eq.) affords 67.3 ng (98

% of the t|t| e conpound as a yel | ow powder. 1H NI\/R
2 R, eny, i ' ' o)sulfonvl]-

4-metRylBRio HeneJZ-eaﬂb(B; kite (83){)— potz?ssﬁﬁn ézdd(Scheme?l)9 4.9 Hz,

1H), 6.20 (m 1H), 3.78 (s, 6H). HPLC (max plot) 100%
Rt 3.54 min LCMS: £ES+): 438.4, (ES-): 436.3.
Exanpl e 86:
N-{3-f (2, 5-di net hoxyph am nol pyri dol2, 3-bl pyrazi n-
2-yl }benzene 111 ?

Ny _NH

=

(X
N~ NH

|
0=8=0

NS
— /
o

o)

Following the protocol outlined in Procedure L, Example 89 is obtained from methyl 5-{[(3-
chloroquinoxalin-2-yl)amino]sulfonyl } -4-methylthiophene-2-carboxylate (100 mg; 0.25mmol; 1
eq) and 2,5-dimethoxyaniline (42.35mg; 0.28mmol; 1.1eq) in EtOH (2 ml) to afford 105.1mg
(81%) of the title compound as a parent. Treatment of the parent (30.80mg; 0.06mmol; 1 eq)
with an aqueous solution of potassium hydroxide (118.43ul; 0.50 M; 0.06mmol; 1 eq) affords
33.6mg (100%) of the title compound as a yellow greenish powder. 1H NMR (DMSO-d6) 6 9.18
(s, 1H), 8.80 (s, 1H), 7.52-7.44 (m, 2H), 7.25-7.15 (m, 3H), 6.97 (d, J = 9.0 Hz, 1H), 6.51 (dd, J
=9.0, 2.3 Hz, 1H), 3.89 (s, 3H), 3.81 (s, 3H), 3.77 (s, 3H), 2.41 (s, 3H). HPLC (max plot) 91%;
Rt 5.06min. LC/MS: ES+ 515.3, ES- 513.3.



WD 2007/ 023186 PCT/ EP2006/ 065688 sul f onami de (86)

(Scheme 1) O N NNH NNH 1130 Follow ng the
w@emvozxake outlined in Procedure L, Exanpl e 86 PGI/EP2006/065688

obtained from N-(2

chl oropyrido[ 2, 3-b] pyrazi n- 2-yl ) benzenesul f onam de

(73.6 ng, 0.23 mol, 1 eq.) and 2,5- 5

di met hoxyaniline (38.7 ng, 0.25 mmol; 1.1 eq.) in EtCOH

(1 M), to afford 53.5 ng (53 % of the title

Exam$ :uﬁ@t ¥ SHEna( Sﬁle{lﬁ) SR vih: mlﬂ %Xél Plu=e l:ﬁ}lin@ sulfonvl]-

. ] ] . g 1

5 l-methvblHepvraolp2-catbaxylawd90)(Sehame 1) 1. 1 Hz, 1 H) 8. 29
(d, J =6.0 Hz, 1 H), 810 (dd, J = 7.3, 2.1 Hz, 2H),
7.55-7.49 (m 3H), 7.46 (d¢, J =6.1, 7.9 Hz, 1H),

7.01 (d, J = 9.0 Hz, 1H), . (dd J =29.1, 3.0 Hz,
1H), 3.84 (s, 3H), 3.77 (s, gPLC (max plot) 97%
Rt 3.73min. 1lo LO M (ESTP: 8|3 (ES-): 436. 1.
Exanpl e 87: ~N

N-{2-f (2, 5-di met hoxyp
3-yl }benzene Sul fonam de (B7)N{ Schenme 1) O GCNXNH O
15 Fol l ow ng the protocol ou®+$+Fed in Procedure L,
Exanple 87 is obtained fromN
chl or opyri do[ 3, 4- b] pyr azi n- 3-
(17.3 ng, 0.05 mmol, 1 eq.) an di met hoxyani | i ne
(9.2 ng, 0.06 mmol, 1.1 eq.) in (0.3 M), to
afford 12.5 ng (53 %9 of the tPtIe conpound as as
Follovpiﬁ ey gpr()bb@bl' QWS 1hq>)r®ce@ﬁfem\/@x@1%§@8 (Isjﬁg)obgnﬂegl fﬁﬁn@ﬁ&hﬁ 5-{[(3-
chlorogmox@ng? yi)@mnm]ml@)ngﬂ}hkmelh-)pl l}igpya‘mlgaezgr qulaﬂq-[)200 ‘mg&) 53mmol;

1 eq) an%ggaﬁﬁﬁétg})%amlm(&p%%g 0. §8m1§18&q lgeq).}n P)G’O}g ;fgﬂ)(tg“gﬁf&?]d 188.8mg

10 (72%)gdé'fgl>fe @ﬂlﬁ%%m%ﬁﬁ@i E)?Rh glaeeﬁgigbvrder L/ WERIR (B8D-d6)3B12326 (br s, 1H), 9.19
- ). 2. a e .
(5. 1HIR 71l okt B2t (19, 2SR HBAHo§ Ay ) it dan hoks 1H)2.657.59

o 1Y ISP A bTaT e ARPLy Bt ERLUB SR (B0 -1,

3.0 HCIH), 3.90sNBH), 3.85 (s, 3H), 3.77 (s, 6H). HPLC (max plot) 99%; Rt 4.44min. LC/MS:
(ES+): 498.6, (ES-): 496.4.

15
Example 91: methyl 5-[({3-](3.5-dimethoxyphenyDamino]quinoxalin-2-yl}amino)sulfonvl]-
1-methyl-1H-pvyrrole-2-carboxylate (91) (Scheme 1)

O\@/O\

N NH

N
X

N NH

|
0=S=0

7 N

O,

g\

Following the protocol outlined in Procedure L, Example 91 is obtained from methyl 5-{[(3-
20  chloroquinoxalin-2-yl)amino]sulfonyl }-1-methyl-1H-pyrrole-2-carboxylate (200 mg; 0.53mmol;
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I o~js O ~010:~: Follow ng the protocol outlined in
Procedure L, Exanple 88 is dltained fromN- (3, 7-
wale@hozaiequi noxal i n- 2- yI ) benzenesul f onam de ( 5PCTYEP2006/065688

1 ;
1 eq) Qld ﬂS m%;tho%yaﬁﬁm)a (?81 %ﬁl&*@&%%g%ﬁ?% A gégfhé)gto%ﬁord 181mg
(69%)3B“tl(ﬁfn’gtle( &Bnﬁ@undfas 5elﬂdvepbwdérelldNMB.L(ﬂﬂMS\@ c’@) pd2drt(br s, 1H), 8.89 (s,

T t f ot t , 8 | .
11D, Tt At D2t Gt 001 H0GE BE i SHant A b biiPdo ) 11). 3.8 s
3H), 3(7176&% &y, 3075F{QMH) H@&@mﬁax pi&9heaf Rendsm38. LFC/MB N&Eé’ﬁ) %98.4, (ES-):

title compound as a yel | ow powder.

4964(D|\/ISOd6) 6 8.85 (s, 1H), 8.10-7.95 (m 2H),

7.50-6.95 (m 8H), 6.18-6.10 (m 1H), 3.76 (s, 6H).

HPLC (max plot) 98% Rt 4.69min. LG/ MS: (ES+): 471.4,
Examped?) : NAGY(£5-dlfefoaiph & vDAmins@uihoxafin 211 hidphene-2-sulfonamide

, o-al ne am no
Iﬂ)_—gmmﬂmwt_@@nmrﬁno)sul fonyl | -

4- et hyl t hi ophene- 2-car boxyllate (89) - potassiumsalt
(Scheme 1) O NNHN" NH ph 9=S=0 S O O Foll ow ng
the protocol outlined in Proc\’\e L, Exanple 89 is

obtained frommethyl 5-{[(3 1
chl oroqui noxal i n-2-yl ) am noL

I
sul fonyl }-4-net hyl t hi ogﬁ Car boxyl ate (100 ny;
0.25mvl; 1 eq) and 2, rrihoxyam line (42.35ny;
0.28mml; I.leq) in EEOF (2Nm Yt o afford 105.1ng (81
% of the title conpound as @E?nt Treat ment of the
I

0

parent (30.80ny; 0.06mvl; 1 e W th an aqueous
sol uti on of potassium hydroxi 18.431; 0.50 M
0.06mmol; 1 eq) affords 33.6ng (100% of the title

Followiagpaumdtoas! @ithedd iaWrareder IS Expoipthed2 is bbitahidl f(d'ﬂVBq&;I 6)

LY TR NER R NERE T T
d1met1%ox¥%n1(ﬂ1§9 (9?@33[115',2(2? il%i%molsl 89) 1(19111 g%b{ mg)( %blfgo e(fﬁyrd %’b mg (55%) of the
title cEMPBMdnRS alp@rVB(yelow HIELS, TEStm@l af e pakBt (I\MDmg, 0.34 mmol; 1 eq)
with ar%%%?éo%%%o §1t6lonp gr ;/)ol':fapszsgl%ﬂloc?rom € (677.94 ul; 0.5 M; 0.34 mmol; 1 eq) affords
163 mg (100%) of the title compound as a yellow powder. IH NMR (DMSO-d6) 6 9.16 (s, 1H),
8.81 (d, J=3.0 Hz, 1H), 7.70-7.68 (m, 1H), 7.57-7.55 (m, 1H), 7.48-7.43 (m, 2H), 7.24-7.14 (m,
2H), 6.98-6.92 (m, 1H), 6.94 (d, J = 9.0 Hz, 1H), 6.48 (dd, J = 3.0, 9.0 Hz, 1H), 3.87 (s, 3H),

3.76 (s, 3H). HPLC (max plot) 99%; Rt 4.49min. LC/MS: (ES+): 443 .4, (ES-): 441.3.

Example 93 : 2-chloro-N-{3-[(2.5-dimethoxvphenvyl)amino]guinoxalin-2-vyl}-4-

fluorobenzenesulfonamide (93) —potassium salt (Scheme 1)
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Exanple 90 : nethyl 5-f ({3-f
(2, 5-di nmet hoxyphenyl ) anmi nol 115
W@ 00n0xHBé n- 2-yl }am no) sul fonyll- 5 PCT/EP2006/065688
Follovai%%folcgf cﬁ%lﬁﬂegl iff P%oc%ﬁﬁ\%qz(\ﬂ e(S%ODs o@) QMFonth-¢ Qllor!)\lN -(3-
N ~N- OWI ng the protoco
chloroguinbkaed2yh)-4flocebemzentsul fEranolk élfﬁDmgsO élnirad néckqf amid,s-

a5 Py e TR, PTGt A bt v 0 o

title c%n}gtgmls a pjs_uf'en@ Q)elléﬁ}q)o%ﬁd%f) ”(fféﬁﬁnwt}ﬂgﬂlg fﬂfar(r)é?l‘([j (l?g 854@@1) 28 mmol; 1

eq) wiglT 294 quspus &@éuttqmqf@omehydrcacsd%(SQZ 46nLgbaRidk; 0. mmmma 1 eq)

affordg %g d6€1198%]} 2£|§16e tlgpe&é)%‘kp&}m as gyejl%ézv ég’\melr ﬁ)[ %ﬁRiE&é&)-d@ )

9.26 (% OLH)JS 78 @d 9 ﬂ? Hz, Iirm{) 87266(i1d7J 5% 3,6M HY, 1+fil)z Zj 44 473397(n321H) 7.34-
7.26 (qu2HD %3 -7.82 ém. $1dy, 6% (g g 7) | Hg, 15'—){),,@ 49{¢g, T =38 903 gg{z 1H), 3.86 (s,

s, 3 SRR R B b PTG 94 88,

Exanpl e 91: methyl 5-f ({3-f

5 di met hox henyl am noI
gt 01D b 55 -"_JL\.

e- (Schene 1) o |
ﬂuom]oe Jﬂ&’ QAM% ﬁ%lﬂ)o Fol | owi ng t he
pr ot ocol outlined in Procedqure L, Exanple 91 is
obt ai ned from nethyl 5-{[(® SN
chl or oqui noxal i n-2-yl ) am no] onyl }-1-net hyl -1 H pyrr
ol e- 2-carboxylate (200 ng; 0.58mmol; 114 WO
2007/ 023186 PCT/ EP2006/Q65688 NH eq) and
3, 5-di net hoxyani i ne (|B8.}F ; 0.58mmmol; 1.1 eq) in
MeOH (4 m) to afford $Eng” X@P% of the title
compound as yel | ow powder. l(I;LEI,\M? (DI\/BO dé) 6 12.02
(br s, 1H), 8.89 (s, 1H), 7.9 g s, 2H), 7.59-7.54
(m 1H), 7.40-7.33 (br m 5 4 (t, J = 2.2 Hz,
1H), 3.88 (s,

F
Following the protocol outlined in Procedure L, Example 94 is obtained from 2-chloro-N-(3-
chloroquinoxalin-2-yl)-4-fluorobenzenesulfonamide (150 mg; 0.4 mmol; 1 eq) and 3,5-
dimethoxyaniline (67.91 mg; 0.44 mmol; 1.1 eq) in EtOH (3 ml) to afford 145 mg (74%) of the
title compound as a parent (yellow powder). Treatment of the parent (133 mg; 0.27 mmol; 1 eq)
with an aqueous solution of potassium hydroxide (544.05 ul; 0.50 M; 0.27 mmol; 1 eq) affords
154.9 mg (100%) of the title compound as a yellow powder. 1H NMR (DMSO-d6) ¢ 8.80 (s,
1H), 8.28 (dd, ] = 9.4, 6.4 Hz, 1H), 7.43-7.37 (m, 1H), 7.33-7.26 (m, 4H), 7.13-7.08 (m, 2H),
7.05-7 (m, 1H), 6.15 (t,J = 2.3 Hz, 1H), 3.78 (s, 6H). HPLC (max plot) 97%; Rt 4.67min.
LC/MS: (ES+): 489.3, (ES-): 487.4.

Example 95 : N-{3-[(3.5-dimethoxvphenyDamino]quinoxalin-2-yl}pvridine-3-sulfonamide

(95) — potassium salt (Scheme 1)
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3H), 3.77 (s, 6H), 3.75 (s, 3H. HPLC (max plot) 96%

Rt 4.35min. LGVS: (ES+): 4981¢, (ES-): 5 496.4.
wE2@mPLAESO2 PCT/EP2006/065688
N-{3-1(2, 5-di met hoxyphenyl Ham’ nol qui noxal i n- 2-yl } t hi op
hene- 2- sul f onam de (92) potassigm salt (Schene 1) O

\ NNH~N-"~NH | 0=S=0 68 o™ owi ng t he

protocol outlined in Procedu Exanmple 92 is

obtai ned from N ( 3-
chl or oqui noxal i n-2-yl ) t:i NEI&HZ-SM fonam de (200 ny;

0.61 mol; 1 eq) and diret hoxyani | i ne (94.03 ny;
0.61 nmol; 1 eq) ini m) to afford 150 ny
(55% of the title conpoqu a§ a parent (yellow
powder). Treatnent of the pdE€HFO(150 ng; 0.34 mmol; 1
eq) W th an aqueous solution pot assi um hydr oxi de
(677.94 1; 0.5 M 0.34 mol ; gp) affords 15 163 ngy
(100% of the title conpound M yel | ow powder. 1H
NVR (DMSO-d6) 6 9.16 (s, 1H), 8.81 (d, J = 3.0 Hz,
Follovlin the/prétdedl @Blifod in PrhcedureT7 Fhabpld 98 is bbhained. (fdin KN-@3

ool ool e 583 o A

R I L N e P

title c&ﬁpOunﬂ-as hlparant Ye{ldwipofvze- Trcambdno i thi @axcn) @iz mog; 0.26 mmol; 1 eq)

with a%élag%)é(lg :séll?ﬁé% % %qt@thEyckﬁggn %ﬁ}@ul ! ﬁgﬁﬁmdoe ]Zé gglg.(g Leq) affords
120 m?rggzz EOA%%theVMae?c%%o%’@&sS@%r Efolv E&%@&%@@ﬁ@ﬁ%ﬁ@%% §9.13 (d,J =

rotocol outlined ocedure L, Exa
1.5 HZ)ﬂHéJ el (s 1 0m 85 2lidof -0, @R Hz, 1H), 8.37 (dt, J = 1 9 7. 9 Hz lH) 7.44-7.38

om 2205 208 R Yhlor Sgbeness benari 48 (150 1, 1)

3.77 (9%H)OHAACriamk plck) 9998 dRt 3 D4mtOHCUBISBS104 3¢ 4 QEg- )14% 8
ngy 874% of the titie conmpound as a parent (yell
powder). Treatnent of the parent (137.5 ngy; 0.28 rmol;

Exam})le 96 : 3-cvano-N-{3-](3.5-dimethoxyphenvl)amino]quinoxalin-2-vl}-4-

fluorobenzenesulfonamide (96) — potassium salt (Scheme 1)
O\Q/O\
N NH
~N
X
N NH

|
0=8=0

NS
=N

F
Following the protocol outlined in Procedure L, Example 96 is obtained from N-(3-
chloroquinoxalin-2-yl)-3-cyano-4-fluorobenzenesulfonamide (541 mg; 1.49mmol; 1 eq) and3,5-
dimethoxyaniline (251.28mg; 1.64mmol; 1.10eq) in EtOH (8 ml) to afford 425mg (59.44 %) of
the title compound as a parent (yellow powder). Treatment of the parent (100 mg; 0.21mmol; 1
eq) with an aqueous solution of potassium hydroxide (417.11ul; 0.50 M; 0.21mmol; 1 eq)
affords 99mg (91.71 %) of the title compound as a yellow powder. IH NMR (DMSO-d6) & 8.71
(brs, 1H), 8.57 (br d, 1H), 8.40-8.35 (m, 1H), 7.57-7.51 (m, 1H), 7.44-7.42 (m, 1H), 7.35-7.30
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20

5 eq) wth an aqueous sol ution of potassium hydroxi de
(562.46 1; 0.50 M 0.28 mmli171 eq) affords 157.8 ny
w(@ 1083184 the title conpound as a yel | ow powdeCT/ER1H06/065688

(brs, %7(3@'\@(% dg)d9 Az, )25 26, 1_6411&1%’22’}18)-1@?1 (1571’_ d4j HJ, %g@gs#]ém. HPLC (max

plot)%H},,Rt?l%1H7L(ZB\/ISI'|(;ES’LPB-I)48O74,IBS-7:.407B.4(.m 3H), 6.96 (d, J
= 9.1 Hz, 1H), 6.49 (dd, J = 8.9, 3.2 Hz, 1H), 3.86
(s, 3H), 3.77 (s, 3H. HPLC (max plot) 99.5% Rt

Exam le@ifn Sl-c ifd-NE3-[(ESTdime Ay fherdyPaminofA@indkalin Q- opl e

ypheny
henzENes migp salt €Sedeme Dnam de (94) -
pot assi um salt (Schema 1)\, i \. NNH ~N"NH | O=S=0

Cl F Follow ng the protocd;l tlined in Procedure L,
Exanpl e 94 i s obtained frommro-l\k(& 15

chl oroqui noxal i n-2-yl)-4-flu zenesul f onam de (150
my; 0.4 nmmol; 1 eq) and 3, % djyret hoxyaniline (67.91
ng; 0.44 mmol; 1.1 eq) EtOH (3 mM) to afford 145 ny
(749% of the title competmegag a parent (yell ow
powder). Treatnent of the pagent, (133 ng; 0.27 mmol; 1
eq) Wwth an aqueous sol ution Jof potassi um hydroxide
(544.05 1; 0.50 M 0.27 mmol eq) affords 154.9 ng
(100% of the title conpound el l ow powder. 1H
NVR (DMBO-d6) 6 8.80 (s, 20 1H), 8N28 (dd, J = 9.4,
6.4 Hz, 1H), 7.43-7.37 (m 1H), 7.33-7.26 (m 4H),
Following 3ae/pro®clnqutiZidyd, in Pro@Burg I(, iixatipl)e, 97is bﬂita@ﬁed flore N2(33

chloro&u@?ﬁ@% 2- ypg R}éano(lgglggro LS %@nﬁxé‘n&e )(%gg %aﬁl&}f’{a'l eq) and

2,5- d1191§th0x¥an111ne (39.06 mg ;0.26 mmol ;1.1 eq) in EtOH (2 ml) to afford 88. Smg (80%) of
5-di net hoxyphenyl gam nol qui noxal i n-2-yl } pyri

the tnlem@ﬁ@@sml fsonparbuid greRs p()wse)r Trpotassofithe paknt (6@@@;@91 71)1m01 1 eq)
with aﬁﬁqveoué éogc% 8@ pgtgsglu?n ox1 ¢ %3%6? 618% SOMI Oq\7 rnmol I}l eq) 'a&fords

87.4 mg (100%) of the title compound as a green powder. 1H NMR (DMSO-d6) 6 9.16 (s, 1H),
8.79 (d, J=3.0 Hz, 1H), 8.56 (dd, J = 6.5, 2.3 Hz, 1H), 8.43-8.35 (m, 1H), 7.54 (1, J = 9.0 Hz,
1H), 7.45(dd, J =7.4,1.7 Hz, 1H), 7.31 (dd, J = 7.8, 1.7 Hz, 1H), 7.24-7.12 (m, 2H), 6.96 (d, ] =
8.7 Hz, 1H), 6.50 (dd, J = 8.7, 3.0 Hz, 1H), 3.89 (s, 3H), 3.76 (s, 3H). HPLC (max plot) 99%; Rt
4.59min. LC/MS: (ES+): 480.4, (ES-): 478.5.

Example 98 : 6-chloro-N-{3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-vylipvridine-3-

sulfonamide (98) — potassium salt (Scheme 1)
N/ I\IIH
0=8=0
=

I
N

Cl
Following the protocol outlined in Procedure L, Example 98 is obtained from 6-chloro-N-(3-

chloroquinoxalin-2-yl)pyridine-3-sulfonamide (237 mg; 0.67 mmol; 1 eq) and 3,5-
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I ~ N Follow ng the protocol outlined in Procedure L,
Exanple 95 is obtai ned fromiMs ( 3-
wa@ kdoanzxisé noxal i n-2-yl ) pyri di ne- 3-sul f onam de PABOPI0YE/065688
144 1078266 @ nsat: 1 § b LIS A084 $8nB®iov) of th
dime I%xér mﬁHPF 07]3 % (? T émg%éﬁ#?mg@%@gtﬁc? o1d, mgg"@ ) of the
title c¢rbpndak at}daeanﬁ (yelloweposapoliredtnast af tharparent (58ahdvl 2 mmol; 1 eq)

with B0 seiLli s Eidntins by GeRah TS i B0l R FaPGRT de) afords 63
mg (l()@%)zopt%e kitle CoRBoiMld £- az}eéll(m}%owd%r a9 NH @D%O a@p&& grg7 (d J=223

of the title conpound as a yel |l ow powder.
Hz, Hm&é@ )8y 60 JF8.BR-3 Mz 1HY, 755 JF&-!)HZSIH’B7(4§ 741 (m. 110,

731 @y 57?352 gfﬂ 73}1,4)7 P I o R 7ﬁ1]3@14)2§r)767 éﬁl%tlé (thy TH), 3.77 (s, 6H.

HPLZn%: 95%, RY428min. 24 /MB: (B$)): 472 A8EE- 970m 2H) ,
Cg( 1§FI%?0 J = 2. ﬁzn 1H), (10 )3 77 ?(s 2 HPLC ( max

pl ot) 99% Rt 3 94mn. LCOMs: (ESH): 438 , (ES-):
436.4. Exanple 96 : 3-cyano-N-{3-f

(3, 5-di net hoxyphenyl ) am nol qui noxal i n-2-yl}-4-

fl uor obenzenesul f onam de (96) - potassiumsalt (Schene
I o\ o' I/ aN /NH NNH | o=s=ol ~\ N F 15
Fol l owi ng the protocol outlined in Procedure L,

esul f onam
dimetlddarfiinb 1né—34£ﬂfm31 lde «€9) mtk&gﬁlm shiltr@Rchemgdni | i ne
(251.28ny; 1.64mol; 1.10eq) in EtOH (8 mM) to afford
425mg (59.44 % of the tit(lJ e gompound as a parent
(yel | ow povvder) Treatment o e parent (100 ny;
0.21mmol; 1 eq W|th an aque s sol ution of potassium

hydr oxi de (417. 11I N NM1mol; 1 eq) 20 affords
99ngy (91.71 %9 of the t onpound as a yell ow
powder. 1H NMR ( DMSO- d6) W (br s, 1H), 8.57 (br

d, 1H), 8.40-8.35 (m 1H) °B797.51 (m 1H),
7.44-7.42 (m 1H), 7.35-7.30A% WD 2007/023186

PCT/ EP2006/ 065688 (br s, 1H) 31 (d, J = 1.9 Hz,
2H), 7.23-7.16 (m 2H), 6.14 (br d, 1H), 3.76 (s, 6H).
HPLC ( max >

Following the protocol outlined in Procedure L, Example 99 is obtained from N-(3-
chloroquinoxalin-2-yl)-6-(dimethylamino)pyridine-3-sulfonamide (150 mg; 0.41 mmol; 1 eq)
and 3,5-dimethoxyaniline (69.47 mg; 0.45 mmol; 1.1 eq) in EtOH (2 ml) to afford 144 mg (73%)
of the title compound as a parent (yellow powder). Treatment of the parent (144 mg; 0.3 mmol; 1
eq) with an aqueous solution of potassium hydroxide (599.32 ul; 0.5 M; 0.3 mmol; 1 eq) affords
142.6 mg (92%) of the title compound as a yellow powder. 1H NMR (DMSO-d6) 6 8.78 (s, 1H),
8.66 (s, 1H), 8.10 (dd, ] =9.0, 2.6 Hz, 1H), 7.41-7.30 (m, 4H), 7.07-6.93 (m, 2H), 6.56 (br d,
1H), 6.13 (s, 1H), 3.77 (s, 6H), 3.01 (s, 6H). HPLC (max plot) 98%; Rt 3.54min. LC/MS: (ES+):
481.5, (ES-): 479.4.

Example 100 : N-{3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vI1}-6-[(3-

methoxypropvl)amino]pyridine-3-sulfonamide (100) — HCI salt (Scheme 1)
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plot) 95% Rt 4.48min. LGWS: (ES+): 480.4, (ES):
478. 4. Exanple 97: 3-cyano- NH{3-f

w@ 290302i18@t hoxyphenyl ) am nol qui noxal i n- 2-yl } - BET/BP2006/065688
fl uorobenzenesul fonanm de (97) - potassiumsalt (Schene

1) 0 ccx: I 0=s=0 N FFcﬂ 1Ag. t he protocol
outlined in Procedure L, Exa 97 is obtained from
N ( 3-

chl or oqui noxal i n-2-yl) - Y4-f1 uor obenzenesul f onam
ide (84.1 ng ;0.23 mmol and

NH

2, 5-di net hoxyani | i ne (39. O6Ngrzgs
EtOH (2 m) to afford 88.5my (180
conpound as a parent (green o
parent (80 ng ;0.17 nmmol ;1 wi th an aqueous
sol ution of potassium hy [ (333.71; 0.5 M;0.17
mmol ;1 eq) affords 87.4 ng (100% of the title
Followiogpleuprdtoas] autlgreelan Poocedere. L, BaipR (IONMSObeGled 6radn IN6(3-
chlor E@O%Q}ﬁ- ﬁfﬁlg-gﬁgfgétgg@é)r%m%%o]%g@gg ?s%ltggam@e équzmg,l
0. 25mh')o’1 Fecﬁ@mﬁ@dj d&neﬁlo&g}rémhﬂe 841"321’ mé (5"27 m?mﬁll (l@g) m]EtE)H 81 .5 ml) to

affordg 975 Ilﬂg (62_]_@ g)f t@e 5(16 (cduilpo@nd:as& ﬂaretg (jael]qzv po]yH)er) ) r@gn@g of the parent

(79. 5 1§ S&luﬁ?é%l ?ﬁi&gn@t \)wég ﬁx%rlogglg%c ac18 M Meon (1 ml;
1.25 M- Pf'i ﬁﬁlﬂrlNﬂ Q§ edcl) {tBorfs .68t g’(@l)"@)t@'tblé ﬁlﬁ@b&ﬁféound as a yellow powder.

ui noxal i n- 2-yl ridine sul f onam de
IHN @ilMSQrﬁ@éllﬂ &3\‘%?1%!‘@)2@ 9B (s, dH(),~8 62 (W NH -9 KiznHH),18.10-7.76 (m,
{ f 050 t L

3H), 7(F)§r3§g'e rél%,s3 @x@ﬁ%# g%\é\%ﬁfs? obt Al ngdfﬁ%ogw% %bg%dJ =1.9 Hz, 1H),
3.75 (§-6¢h) 3)40&&7((31 4H) 3.20 (s, 3H), 1.82-1.68 (m, 2H). HPLC (max plot) 98%; Rt

chl or oqui noxal %Ey i di ne-3-sul fonam de (237 ny;
3.48map. g4/ Mpp |ES +152éd|5; E§né2 5113 8in.\38 37607/ 023186

PCT/ EP2006/ 065688

0.26 mol ;1.1 eq) in
% of 10 the title
er). Treatnment of the

Example 101 : N-{3-](5-methoxy-2-methylphenyl)amino]quinoxalin-2-vIipvyridine-3-
sulfonamide (101) (Scheme 1)

L

Ny NH

N
(XX

N NH

0=S=0

z

|
N

Following the protocol outlined in Procedure L, Example 101 is obtained from N-(3-
chloroquinoxalin-2-yl)pyridine-3-sulfonamide (150 mg; 0.47 mmol; 1 eq) and 5-methoxy-2-
methylaniline (70.57 mg; 0.51 mmol; 1.1 eq) in EtOH (2 ml) to afford 87mg (44%) of the title
compound as a parent (yellow powder). IH NMR (DMSO-d6) ¢ 12.65 (br s, 1H), 9.23 (d, J=2.3
Hz, 1H), 8.83-8.81 (m, 1H), 8.71 (br s, 1H), 8.48-8.44 (m, 1H), 7.96-7.91 (m, 2H), 7.67-7.62 (m,
1H), 7.55-7.52 (m, 1H), 7.41-7.32 (m, 2H), 7.13 (d, J = 8.7 Hz, 1H), 6.66-6.63 (m, 1H), 3.75 (s,
3H), 2.05 (s, 3H). HPLC (max plot) 99%; Rt 3.72min. LC/MS: (ES+): 422 .4, (ES-): 420.4.
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di met hoxyaniline (107.32 ng; 0.70 mmol; 1.05eq) in
EtOH (6 M) to afford 59ny (129% of the title
W@ ooupoedise as a parent (yell ow povvder) Tr eat mePCT/BP20061665688

Exam@% ﬁﬁt 1(I§§ |!%chlgrolg MHLX in0x AHH S

cvanobemienedul nadé —(pdtas 100 chedetlhe title
conmpound as a yell ow powder. 1H NVR (DVSO d6) 6 8. 97
(d, J =2.35H, | H, 869 (s, | H, 841 (dd, J =
8.3, 223 Hz, | H), 7.54 (d, 8.6 Hz, | H),
7.44-7.41 (m | H, 7.31 (d, -3 Hz, 2H),
7.31-7.28 (br s, 1H), 7.21-¢.13,(m 2H), 6.14-6.13 (m
1H), 3.77 (s, 6H). HP plot) 95% Rt 4.49min.
LGVB: (ES+): 472.4, (E 478,4. 10 Exanple 99 :
N-{3-1(3,5-di net hoxyphenyl ) arg_aal qui noxal i n-2-yl } - 6-
(di met hyl am no) pyri di ne- 3-sul f gnam de (99) - potassium
salt (Schene 1) | o0 0"~ N NNH | 0=S=0 N N~
15 Fol l owi ng the protocol out d in Procedure L,
Exanple 99 is obtained fromN-(3
chl or oqui noxal i n- 2-yl ) - 6- (di metlhyl ani no) pyri di ne- 3- sul
fonam de (150 ng; 0.41 mmol; 1 eq) and

Follov&ng 1leH pmtobeb«ylﬁhﬂlddi in @ré&ﬂuﬁﬂL rﬁg;an@1e4ﬂ)2ni@rbbt:ain:bd TroegN-(3n

to afford 144 39 of the title

chloroaawgé%w b -CyaoRRZeSpE] fP%%“S% mg; Ot ayRaint egrandechloro-3-
methoRg’iﬁﬁﬂ!ie Q%ﬁ? rﬂ%t a%sﬁgmy dr%) gﬂé)l—wg é@gg? oaaq’g)‘?g g5 8méz (%6%) of the

title compdundhs a(]))arealt fyetlds 2o dtd 2T ampnt OPHE pafent (7.2 mig] @ 12 mmol; 1 eq)
with aglglggou nd 1%%01%8%{ ]?(Lt!ds%\%qi)%il\%oilée Z’M NIRO(jtﬁB é}lg%ﬁ‘_ﬁ'eﬁ? affords 44.4
mg (74%% of t?le%re(%oﬁ@oi@bﬁa as‘ﬁ'%ellozv Ww&r?ﬁ{ NMR%]HMS(%@% 9@6 (51 1H), 8.88

(s, THHeb6 g )7 9894 21K, 7395k m 7. 2WI( BEHT05 @ 51, 6.61 (dd, 1 = 8.7,

27 g TP 3 w4053 R KRR RRY i Rich BT ROKGINS: B503466.3 (B

464.3 3t.89BiMORYPr opyl ) am nol pyri di ne- 3-sul f onam de (100) -
HO sal't (Schenme 1) 119 WD 2007/023186
PCT/ EP2006/ 065688 O o"~ I/ \INH

Example 103 : N-{3-](2-chloro-5-methoxvphenyDamino]quinoxalin-2-yI}pyridine-3-

34-
.12

sulfonamide (103) — potassium salt (Scheme 1)

0O
; Cl
N NH
=
XX
N NH

|
0=8=0

“
. N

Following the protocol outlined in Procedure L, Example 103 is obtained from N-(3-
chloroquinoxalin-2-yl)pyridine-3-sulfonamide (200 mg; 0.62 mmol; 1 eq.) and 2-chloro-5-
methoxyaniline (108.09 mg; 0.69 mmol; 1.1 eq.) in EtOH (3 ml) to afford 69 mg(25%) of the
title compound as a parent (yellow powder). Treatment of the parent (69 mg; 0.16 mmol; 1 eq.)

with an aqueous solution of potassium hydroxide (312.29 pl; 0.5 M; 0.16 mmol; 1 eq.) affords
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NNH | O=S=O N Follow ng the protocol outlined in
Procedure L, Exarrpl e 100 is 1ebtai ned from N-( 3-
wa@ kdoanzxisé noxal i n-2-yl)-6-[(3-met hoxypropyl ) anPeDEP2006/ab5688
ve3oiSiHe i 1 UL ANV 4(s, 1H
70mg]3(©§/2? rre%fwlo%e/(g\ﬂr} |geg?3@%Wp%“%§0 27Nnm) 18@’1@%)%93 (s, 1H),
9.16 (EtJGHI OIHZA 1K), 8.8@(ty sat HpRDbIABr § 1D, §.62 %4, b 1thé€.a Hel ), 7.51-7.44

. TR 35 2 R 6 N U RBEES bso PRI f ahleesc
(max él%gﬂbbWWﬂRtthlhﬁﬂﬁ qai:iEsapiadn i NERGH40D M 1.25 M
© 8.25 eq) affords 79.6 my (94 % of t he
title conpound as a yel |l ow powder. I H NI\/R (DI\/BO d6) 6
0 ‘ . .

) ! ) 1 7] ' At \
sulfodai’ﬁldérgM)Gfﬁi?asﬁldm slllt-(SQhénHZ) 1H) 6.23 (t, J =19
6H), 3.40-2.27 (m 4H), 3.20 (s,
3H), 1.82-1.68 (m 2H) HPLlC (max _plot) 98% Rt
3.48nin. LC MS: ES+ 525.6, 886, 1.73 nin,
98.37% Exanple 101:
N-{3-f (5- net hoxy- 2- net hyl phen am nol gui noxal i n-2-yl }

pyri di ne-3- sul fonamd Q) MrSscheme 1) N-NH N NH |
O=S=O0 15 N Follow n p otocol outlined in

Procedure L, Exanple i ned from N-(3-

chl or oqui noxal i n-2-yl ) pyri di nel3ssul f onani de (150 ny;

0.47 mol; 1 eq) and 5-net hoxy 2- met hyl ani | i ne (70.57

ng; 0.51 mml 1.1 eq) in Et 2 mM) to afford 87ny

(44% of the titI e conmpoundlgs n parent (yell ow

powder). 1H NWVR (DMBO-d6) 6 12165 (br s, 1H), 9.23 (d,

J =2.320 Hz, 1H), 8.83-8.81¢%wm 1H), 8.71 (br s,

1H), 8.48-8.44 (m 1H), 7.96-7.91 (m 2H), 7.67-7.62
Following thelpdptocdl GBlinedsa Progedane)l,, Exampic/1 (@2is o hairRBf)ton7 N33-

chlorasiggy -5y s Fig N oy o o woBRe REbant [ iy ) and 3.5-

dlmetﬁ ihilind 2R)9%2 hED. ) T nthddd; £1 eég@n EAP1 29 6hTY 823686 46mg (15%) of the
/ EP2006/ 065688 Exanpl e

title comp@in aghioF fye@omoww@ﬁteﬁmep@rmwmﬂawn@s@armw of ffiejpatent (46
mg; 0 (1§IIII1]18V qn%%e NEEL nr'\écﬁ.lHous s%ﬂ]lt%% o(f %ga)ssmm S)’(%c\eu(qbé % ul; 0.50 M; 0.1
mmol; 1 eq.) affords 48 mg (96.5%) of the title compound as a yellow powder. 1H NMR
(DMSO-d6) & 8.79 (br d, 2H), 8.31 (dd, J =2.3, 8.7 Hz, 1H), 7.44-7.21 (m, 6H), 6.84 (br d, 1H),
6.15 (s, 1H), 3.85 (s, 3H), 3.76 (s, 6H). HPLC (max plot) 98%; Rt 4.38min. LC/MS: (ES+):
468.4, (ES-): 466.2.

Example 105 : N-{3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vI}-6-0x0-1.6-
dihydropyridine-3-sulfonamide (105) (Scheme 1)
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NNH | o0=S=0 Il N Follow ng the protocol outlined in
Procedure L, Exanple 102 is 1@btained fromN (3 5
w@ kdoanzxisé noxal i n- 2-yl) - 4- cyanobenzenesul f onanmPCEEPDB&065688

ng; 0.44 mmol; 1 eq) and 2-chl oro-5- nethoxyaniline

(75.42 ng; 0.48 mmol; 1.1 ¢ ln _BtOH (2.50m) to

afford 72.8ng (36% of the e conpound as a parent

(yel | ow powder). Treatnent o e parent (55.2 np;

0.12 mmol; 1 eq) wth an aquebus sol ution of

pot assi um hydr oxi de ( Q"X4p .5 M 0.12 mol; 1 eq)

affords 44.4 ng (74% . title conpound as a

yel | ow powder. 1H NMWVR H6 9.35 (s, 1H), 8.88

10 (s, 1H), 8.18 (d, J = 7. 9%p502H), 7.89 (d, J =7.2

Hz, 2H), 7.60-7.05 (m 5H), 6 (dd, J =8.7, 2.7

Hz, 1H), 3.82 (s, 3H). HPLC (e} plot) 98% Rt

4.64mn. LC M. (ES+): 466. 3, -): 464.3, 1.89 mn,

99% Exanple 103 :

N-{3-f(2-chl oro-5-net hoxypheny?) am nol qui noxal i n- 2-yl }
Follov?Mg itlhl freto3ol dufelisddl 1ﬁ®ﬂ@1¥ﬂd&)1( Eial)lillp}e Hﬁtlagsﬂaﬁﬁdfﬁinﬁ N-(3-

U N 0=S=

chlOronempeswrhéﬂbr@wk&xawd%é18}1%@119146 BrSdag @ mmol; 1 eq.) and 3,5-

f 0
dimetfKSTRYE {108 2me b ARG LR PEQH G mi)ig 2ot me, (1206) of
the t1tIé.cﬁﬁlpmmd as zinz&qnt)(yeituiV BowddrpafterprepaedtiveoxtifdrC. [ IEhEMR (DMSO-d6) 6

. ;0. g ! eq. )..in m) . to
5.94 (17 Br BO66% 26 (Br ! £17eb- D6 T 10 2tpbfdmadlih Tpi drs (m. 41D,
6.41 (&yjei b@wqmn)je@ 23 (tTIH)’:\Bn%% &), 8hs (annpté%{ﬁg,pl&) 160%; Rt
an aqueous sol ution of potassium
360mhyd4(HMSdéE$ﬁ)125429 (IES D452M 0.16 nmol; 1 eq.) affords
121 WD 2007/023186 PCT/ EP2006/ 065688 70 ng (93% of
the title conpound as a yell ow powder. 1H NI\/R

antide i r(nml)sm 7.40(d, .
1H), 725720(m 2H) 6.63-6.59 (m 1H), 3.81 (s,

3H. HPLC 0 ; N
N NH
N
X
N ITJH
0=8=0

=
N

Following the protocol outlined in Procedure L, Example 106 is obtained from N-(3-
chloroquinoxalin-2-yl)-6-methylpyridine-3-sulfonamide (150 mg; 0.45 mmol; 1 eq.) and 3,5-
dimethoxyaniline (75.50 mg; 0.49 mmol; 1.10 eq.) in EtOH (2 ml) to afford 110 mg (54%) of the
title compound as a parent (yellow powder). Treatment of the parent (108 mg; 0.24 mmol; 1 eq.)
with an aqueous solution of potassium hydroxide (0.48 ml; 0.50 M; 0.24 mmol; 1 eq.) affords
121.6mg (100%) of the title compound as a yellow powder. IH NMR (DMSO-d6) 6 9.01 (d, J =
1.9 Hz, 1H), 8.72 (s, 1H), 8.26-8.23 (m, 1H), 7.41-7.38 (m, 1H), 7.31-7.24 (m, 4H), 7.19-7.09
(m, 2H), 6.12 (t, J = 2.3 Hz, 1H), 2.43 (s, 3H). HPLC (max plot) 98%; Rt 4.02min. LC/MS:
(ES+):452.0, (ES-):450.2.
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(max plot) 100% Rt 4.11mn. LCMsS: (ES+): 442.1
(ES-): 440.2. 5 Exanple 104 123
woRq03/02318¢ 5- di net hoxyphenyl ) anm nol qui noxal i n- 2PgT/EPB06ress5688
t hoxypyri di ne-3- sul fonam de (104) - potassium salt
(Scheme 1) / NNH N' NHI O=s=0 N O- Follow ng the
Examjpleot0¥c:aN-{84 {3, $-dédethox Hslengh amind] g uinoa aliv-2-v1p4-flwro-2-

qQpt ai ned )
eRsizenesionguuge Lo /) assiumcsalt (Scherme Lb_3_ syl f onani de
(228 ng; 0.65 mml; 1 eq.) jand 3, 5- di nethoxyaniline
(109.52 ng; 0.71 mmol; 1.1 PR EtOH (3 mM) to
afford 46ng (15% of the t?@ﬂ:orrpound as a parent
(yel I ow powder) after prepgyatiive HPLC. Treatnent of
the parent (46 ng; 0.1 1 eq.) with an aqueous

252 WA

sol ution of potassiumh i (196.79 1; 0.50 M 0.1
mol ; 1 eq.) affords 48 ng (88-5% of the title
conmpound as a yel |l ow powder. MR 15 (DVSO d6) 6

8.79 (br d, 2H), 8.31 (dd, J 2.3, 8.7 Hz, 1H),
7.44-7.21 (m 6H), 6.84 (br dy1H, 6.15 (s, 1H),
3.85 (s, 3H), 3.76 (s, 6H). HPLC (max plot) 98% Rt

Follov?_’iblg% Brotded MBiinddER ProcedhRY:, BxaklpRs 207 1 B8Btatned RAIRLE-

chlorayuiiBxal{r82-51)eli-fleviveX yetieriydnyanviswi quiidoiaD inn: 228 hmblidxeq.) and
> sty i s S SR AS B R AT 5 100k SIS ) o
the tit RINGMpOIN AdNhdrent @y RRy Eéwdé}‘)a.%{:;ﬁﬂnleﬁwfﬂﬁe prEntREOHRE0!12 mmol; 1

outlined in Procedure L, Exanple 105 is obtained from
eq.) wivh @8-aqueous solution of potassium hydroxide (247.59 pl; 0.50 M; 0.12 mmol; 1 eq.)

chl,or WoXe) L N-2-yl)-6-.nmet ho ridines3c '
affordf ggrggggﬂ(?ﬂ‘%) %@h%ﬂ%? ?gIEE)%u&l_d)as 2 rygﬁé&? _ow%er. ?}ﬁ\lﬁ/fﬂ &91{)[%6-9& 0 8.82 (s,
1H), 8.13 (dd, ] = 6.4, 8.4 Hz, 1H), 7.34-7.35 (m, 1H), 7.30 (d, J = 2.3 Hz, 2H), 7.10-7.02 (m,
4H), 6.96-6.91 (m, 1H), 6.13 (t, J = 2.3 Hz, 1H), 3.77 (s, 6H), 2.57 (s, 3H). HPLC (max plot)

99%; Rt 5.24min. LC/MS: MS- (ES+):469.4, (ES-):467.3.

Example 108 : N-{3-](2.5-dimethoxyphenvDamino]quinoxalin-2-yI}-6-methylpvridine-3-

sulfonamide (108) — potassium salt (Scheme 1)

O

L—

=
AN

Following the protocol outlined in Procedure L, Example 108 is obtained from N-(3-
chloroquinoxalin-2-yl)-6-methylpyridine-3-sulfonamide (150 mg; 0.45 mmol; 1 eq.) and 2,5-
dimethoxyaniline (75.5 mg; 0.49 mmol; 1.1 eq.) in EtOH (2 ml) to afford 104mg (51%) of the
title compound as a parent (green powder). Treatment of the parent (104 mg; 0.23 mmol; 1 eq.)

with an aqueous solution of potassium hydroxide (460.68 ul; 0.50 M; 0.23 mmol; 1 eq.) affords
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15

di met hoxyaniline (109.52 ng; 0.71 mmol; 1.10 eq.) in
EtOH (3 m) to afford 32 ng,12412% of 5 the title
wa@eoupoediss as a parent (yell ow powder) after prBQOBREPI00D&/@5688

114mg|.819€)§"/0()g?g|’t%\'¥51:4 Wug&)éls %?}‘6%121 %?wﬁév 1ﬂ1hl)JMR8%I%\gasbSd6)%@ 19 (s, 1H),
9.02 (7.13B, 8.78 85 d, i).4H)3 (d, 6 =479 {it, 15),7.43.(@, He,7.51Hy, 116, 237-7.12 (m,

aH), 65t s 6 R D 6 DN 4o dtis. o€ {3 TS B &, 3w, mpLC

(max %@?@SW‘[Q Zn: LC/MS: (ES+? 4523, (ES-):.450.6.
-f (3, 5-di met hoxyphenyl) am nol qui noxal i n-2-yl }- 6- e

thylpyrldlne 3- sulfonan1de (106) - potassium sal t
| Q E ‘

yl}bemh@ddllﬁﬂaﬁﬁ 1hl91 (’ZScheme 1)
orqu|noxa i n-2-yl)-6-nethyl pyridi ne-3-sul fonam de

(150 ng; 0.45 mmol; 1 eq.) and 3,5 15 di net hoxyaniline
(75.50 ng; 0.49 nnDI; 1.10 e in EEOH (2 M) to
afford 110 ng (54% of the t conpound as a parent
(yel | ow powder). Treatnent of the parent (108 ng; 0.24
mmol; 1 eq.) wth an a {5481 ution of pot assi um
hydrOX|de (0.48 m; 0.5 24 mmol ; 1 eq.) affords
121.6nmg (100% of the title cqﬁﬂound as a yel |l ow
powder. 1H NVR (DVSO-d6) 6 9.9% €d, J = 1.9 Hz, 1H),
8.72 (s, 1H), 8.26-8.23 (m 1 7.41-7.38 (m 1H),
7.31-7.24 (m 4H), 7.19-7.09 m 2H), 6.12 (t, J =
2.3 Hz, 1H), 2.43 (s, 3H). HPLC (max plot) 98% Rt
4.02mn. LCOMS: (ESt):452.0, ([ES-):450.2. 123 WO
2007/ 023186 PCT/ EP2006/ 065688 anpl e 107:

Followng 3d Zﬁ@te@oﬁéﬁﬁﬁé@l‘lﬁ%&&ﬁﬂﬂ&@ mxaﬁipwu dm Bbiaftred 0t NA3t |
uor o- | benzenesul f onam de (107) - potassi um

chloroslainpx@lgehgtbé tyanpber@egesulfoniuiide (53¢ mpiH .5 mugd; 1 ¥q.) fnd 5-methoxy-

2-methylaniline (234.59 mg; 1.71 mmol; 1.10 eq.) in EtOH (10 ml) to afford 417mg (60%) of
the title compound as a parent (yellow powder). IH NMR (DMSO-d6) & 2.04 (s, 3H), 3.75 (s,
3H), 6.64 (dd, J =2.6 Hz, J = 8.3 Hz, 1H), 7.13 (d, J = 8.3 Hz, 1H), 7.37 (m, 2H), 7.54 (m, 1H),
7.90 (m, 1H), 8.02 (m, 1H), 8.07 (d, J = 8.3 Hz, 2H), 8.24 (d, J = 8.3 Hz, 2H), 8.64 (br s, 1H),
12.70 (br s, 1H). HPLC (max plot) 99%; Rt 4.92min. LC/MS: MS (ES+): 446.4, (ES-): 444.2.

Example 110 : N-{3-](5-methoxy-2-methylphenyl)amino]guinoxalin-2-vIl-6-

methvlpyridine-3-sulfonamide (110) — potassium salt (Scheme 1)
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5 Follow ng the protocol outlined in Procedure L,
Exanpl e 107 is obtained fronmeN (3-
wa@ kdoanzxisé noxal i n-2-yl)-4-fl uoro- 2- met hyl benz ereraP10061665688

Follovgfi’ng?hdei(%ggg)cgpout@nﬁ%l Ir}e'ﬁﬁpée urk I?‘Ex)an%ﬂadlslﬂ niTsrgFt_ained from N- %’)-

t hoxyani :
chloroﬁuﬂdxélﬁl PHy))-6- meﬁfyﬂmdiu&%rgulfcﬁ&nﬁﬂ@ (5611 mg; He59tmmlodi 1 eq) and 5-

metho(ég- élma ﬁWﬁ (?%)r %ﬂ mﬁ.r%s oW lpg\gd 1{1 ﬁt(éﬁa(gglﬁg é)fffory%ghlg

% I
(80% )S(HHM:! ﬂl@@ccgﬁpdﬁﬁﬁﬁsfﬁ fg%??gf%blgg)%%%%o% (537 IQ? 82%/Ihlmol 1eq.)

with au@qmmuﬁ dolagomomtmwnpbydiemde (FORVR ;(IDR/S@l\@61)256m810821 eq.) affords

598m§ QS‘Vi)lI_B'_fl)the]ts %ecl)g’o(négoquld‘]as 3 bgé\ﬁ} pgxiﬁiﬁ Hﬁ‘:} %%Dg\%éé-;ﬂ%) %%,_(62 (s, 1H),
8.88 (§.196; @6% , (rm), 814D ¢dd6J i@ e(tt3 Hz] 1H)27 3 g&d JE et 33HZ71H)S7 30 (m, 2H),

6
715 ok, @@(d@w%m TS e 2551, "B py 904 208 HPLC (max
| 2-vyl 6-
plot) dtgﬁ/%il%{t 3(§8(5§ gﬁ\%su ob}g%g)@&g%g-ﬁl Bgi(gslspum )s/a%t "

(Scheme 1) 0 N NH N INH 0=S=0 N Follow ng the

pr ot ocol outlined in Pr ocedure L, .Exanple 108 is
7025 methoxvphenvl)amlnolqumoxalln 2-Vl} 6-methvlpvridine-

(0)4 =2 pyrl di ne- 3-sul f onam de
M&%ﬁ%ﬂg th& % ﬂt(§c@ 2,5 20 di net hoxyaniline
(75.5 ng; 0.49 mml 1.1 eq]) in EEOH (2 n) to afford
104mg (51% of the title co d as a parent (green
powder). Treatnent of the par (104 ng; 0.23 mol ; 1
eq.) wth an aqueous sol uti 0 pt assi um hydr oxi de

(460.68 1; 0.50 M 0.23 nmo ﬁp affords 124 WO
2007/ 023186 PCT/ EP2006‘: 4mg (100% of the
H)

title conpound as a gre er. |HNVR (DVSO d6) 6
9.19 (s, 1H, 9.02 (s, , 8178 (br d, I H), 8.25
(d, J =7.9 Hz, | H, 7.43(d3,=33=0=7.5 Hz, | H),
7.27-7.12 (m 4H), 6.95 (d, J /)< 8.67 Hz, 1H),
6.49-6.47 (m 1H), 3.88 (s, 3, |3.75 (s, 3H), 2.44
(s, 3H). HPLC (max plot) 98N 4.20m n. LC Ms:
(ES+): 452.3, (ES-): 450.6. 5 anmpl e 109 :
4- cyano- N-{3-f (5- net hoxy- 2- net hyl phenyl ) am nol qui noxal
Following Zhe prbicbenaehesiuih fPomadiuad., Exk@plo Bdhie oetained Rkdm N-(SH

I
chloroquinoxalin-2-yl)-6-methylpyridine-3-sulfonamide (474 mg; 1.42 mmol; 1 eq.) and 2-
chloro-5-methoxyaniline (334.7 mg; 2.12 mmol; 1.5 eq.) in EtOH (7 ml) to afford 308mg (47%)

of the title compound as a parent. Treatment of the parent (308 mg; 0.678 mmol; 1 eq.) with an
aqueous solution of potassium hydroxide (1358. ul; 0.5 M; 0.678 mmol; 1 eq.) affords 330mg
(98%) of the title compound as a yellow powder. IH NMR (DMSO-d6) & 9.40 (s, 1H), 9.03 (s,
1H), 8.92 (s, 1H), 8.25 (dd, J =9 et 3 Hz, 1H), 7.47 (dd, J =9 et 3 Hz, 1H), 7.40 (d, ] =9 Hz,
1H), 7.23 (m, 3H), 6.59 (dd, J =9 et 3 Hz, 1H), 3.76 (s, 3H), 2.55 (s, 3H). HPLC (max plot)
99%; Rt 4.38min. LC/MS: (ES+):456.2, (ES-): 454.1.

Example 112 : methvl 5-]({3-](3.5-dimethoxvphenvl)amino]quinoxalin-2-

yllamino)sulfonvl|pyridine-2-carboxvlate (112) (Scheme 1)
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0=s=0 Il N Following the protocol outlined in
Procedure L, Exanple 109 is 1ebtained fromN (3 10

wa@ kdoanzxisé noxal i n-2-yl) - 4- cyanobenzenesul f onanmPCEEPBBE065688
ng; 1.55 mmol; 1 eq.) and 5-nethoxy- 2-nethyl aniline
(234.59 ng; 1.71 mmol; 1.1 e oQ EtOH (10 nl) to
afford 417ng (60% of the ti conpound as a parent
(yel | ow powder). IHNI\/R(DI\/B ) 6 2.04 (s, 3H), 3.75
(s, 3H), 6.64 (dd, J = = 8.3 Hz, 1H), 7.13
(d, J = 8.3 Hz, 1H), 7 ?zn/k 754(m1H) 7.90

(m I H, 802 (m I :83Hz 2H) ,
8.24 (d, J = 8.3 Hz, 2H), é\'64lfbr s, | , 15 12.70
(br s, 1H). HPLC(max pl ot) C Rt 4. 92mn LCI MS: M5
(ES+): 446.4, (ES-): 444.2. npl e 110:

N-{ 3- f ( 5- net hoxv- 2- et hyl phe am nol qui noxal i n-2-yl }
-6- met hyl pyri di ne-3-sul fonamye (110) - potassium
salt (Schene 1) o \ NH N o0=S=0 1 N 125 WO
2007/ 023186 PCT/ EP2006/ 065688 Fol | om ng t he protocol
Follovaid}; the@dtocsl ditdgeidt PRodedurea mxlagplel0l 2i is oblatnt meen Meainl 5-{[(3-

N- ( 3-
chloragingxgéu?yoramalswlopyh prridie-Ryqapsey Hithe 28 nag; | 11 %omail dlecd.) and
3,5-diﬁn§ﬁé%ﬂ§r§e r@?;}g}ﬁg‘% iﬁ.ﬁ@ﬂr&; 25 gaﬁ%lg EIOJT (3,mi) to afford 50 mg (69%) of
the titleGojnpbunEasCHprZntrtyll dvopak dey. d FBE KRy (DVMBORI6)F 9.8Med, ] = 3 Hz, 1H),

5 (oL S5 AR 803 RETD, s o WS ER LS GEED: 0 . 1
7.35 (fﬁf 41@5“63?45('f r@}f}}’@'b@é&,@ﬁe(ﬁﬁé 81‘312 Irple %&a%lo%) é’é%,rl’(mi 43min.

or ds ‘he title COﬁpOUﬂ as a

LCMSrM&m (BESvie496.2, HESWR4OHDISO- d6) 6 9.02 (s, 1H), 8.88
(s, I H, 860 (s, I H, 825 (dd, J =9 et 3 Hz, |
H, 7.42 (dd, J =9 et 3 Hz, | H, 7.30 (m 2H), 7.15
Exampi8 113H) N-{8-100bfdihle-5Jmeth3x @heayidmidduindx 48n-0Sy1t-3hethyl-1H-
0

. S, . 2. S, . ) 9
imidazolggnsuifonpmide (118565cha®e.12, (ES-): 434.0. 10 Exanple

111:

N-{3-f (2-chl oro-5- net hoxyph(l;nyl

- 6- net hyl pyri di ne- 3-sul f onamn

salt (Schene 1) U"

am nol qui noxal i n-2-yl }
(111) - potassium

Following the protocol outlined in Procedure L, Example 113 is obtained from N-(3-
chloroquinoxalin-2-yl)-1-methyl-1H-imidazole-4-sulfonamide (50 mg; 0.15 mmol; 1 eq.), 2-
bromo-5-methoxyaniline (31.52 mg; 0.16 mmol; 1.01 eq.) and sodium hydroxyde (20 pl; 1 M;
0.02 mmol; 0.13 eq.) in water (1.50 ml) to afford 21.8mg (29%) of the title compound as a parent
(yellow powder). IH NMR (DMSO-d6) ¢ 11.9 (s, 0.13H), 9.19 (s, 1H), 8.60 (s, 1H), 8.10-7.76
(m, 3H), 7.74-7.20 (m, 5H), 6.80-6.58 (m, 1H), 3.82 (s, 3H), 3.71 (s, 3H). HPLC (max plot)
99%; Rt 4.32min. LC/MS: ES+491.2, ES- 489.1.
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CL NNHN1 o=s=0 N Follow ng the protocol outlined
in Procedure L, Exanple 111 12% obtained fromN (3 15
W@M%mmqm noxal i n- 2 yl) - 6- net hyl pyrl di ne- 3- sul PONEPI00€065688

lcarbanyEbehiehEsutonatmde( 4y cpBSimm s4lf Ycheote Hhe tit | e

conmpound as a parent. Treatnent of the parent (308 nmy;

0.678 mmol; 1 eq.) with aqugous sol ution of

pot assi um hydr oxi de (1358. .5 M 0.678 nmol; 1
eq.) affords 330ng (98% he title conpound as a
yel | ow powder. | H NWMR O (46) 6940(s 1H), 9.03
(s, 201 H), 8.92 (s, }_l 25 (dd, J 9 et 3Hz I
H, 7.47 (dd, J =9 IH),740(d J 9Hz

1H), 7.23 (m 3H), 6.59 (d L'Ijo: 9 et 3 Mz, 1H), 3.76
(s, 3H), 2.55 (s, 3H). HPLC {max plot) 99% Rt
4.38mn. LGVS: (ES+):456.2, S—)(MA 1. Exanple 112
: methyl 5- f ({3- f
(3, 5-di net hoxyphenyl ) am nol qui n xaI in-2- 25

yl Yami no) sul fonyl | pyri di ne- 2- caPboxyl ate (112) (Schene

Follov;]%_lrg %%%row@oﬂ&mﬁ&%ﬁw&eﬁﬁ?E/LE%@ I@ﬁiﬁ%b@iﬂedfro@m@-
N O=S=0 N OO Follown protocol outlined

chlorqqmnpr&@iueblwi)é -(motphalph eyldarborny: )bgrmeaesméfdnam@m(m gl 1.39 mmol; 1

cq) o} orE RIS 33T B P CUPPlo iy Sy FIOR A2 )
23 7m%(|3 249 of 1eQit R ompodndmdd %ar%teﬂrehttﬁéiﬁ of the parent (237 mg, 0. 43 mmol; 1

5- di met hoxyani | i ne g.)
oq.) with @M agBeows ﬁomt;orapfmt@ssamhwgm(lég%62d¥3 iis Qﬁ@ MI (I Fonimol; 1 eq.)

affordggg?gq%rt?a?§ S?t:h%gﬁﬁg&fm&)}ﬁﬁ& X 8%%3\1@&%—1’ }W@@@g ?Igfg@&g&%) 58.78

(s, 1H%; 8053802 3mH2zH),17.49-7.38 (A13K(y,7.3) (4, 9=B73 HE, M), 7208508 @, 3H), 6.14-

I 7.59 I 7. 35 4H), 6.24 1H), 3.90
6.12 (g ﬁz@qﬂj @3, 6(7133 (356’5’-_%@ gmﬁb&%%wlyo §é%%fl@5mm. LC/MS:

. N B: 5 (ES+) : 496.2, (ES-) : 494.2. 10

LC/M%QE%J').G 55101%%%. M5

N-{3-f (2-brono-5- net hoxyphenyl ) am nol gui noxal i n-2-yl } -

é- neMny -1H i m dazol e-4-sul fonam de (113) (Schene 1)
Procegyire
Example 115: 3-[3-(2.5-Dimethoxy-phenvlamino)-quinoxalin-2-visulfamovl]-benzoic acid
(115)

Methyl 3-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]benzoate (30 mg,
0.061 mmol), NaOH pellets (3.6 mg, 0.91 mmol) are dissolved in a 1 to 1 mixture of MeOH and
H20 (4ml) and the reaction mixture is stirred at rt overnight .When TLC confirms the total
consumption of the starting ester, the reaction mixture was acidified with 1.5N HCIl and
precipitate was filtered and dried under vaccum to obtain example 6 as a white solid (26 mg, 89

%). HPLC (max plot) 90 %, rt. 4.15 min. LC/MS: (ES+): 481.1.
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Br NNHNNH I 0=S=0 N 2 Follow ng the protocol

outlined in Procedure L, Exaaple 113 is obtained from
WON2(031023186 PCT/EP2006/065688

chl oroqui noxal i n-2-yl)-I-nmethyl -1 Himdazol e-4-sul fona

m de (50 rTg, 015 rmDI 1eq), 2- 15

and m hydroxyde (20 l; 1 M 0. 02 mml 0. 13 eq.)
M?’g‘rﬁg(l 50 M) to afford 21.8ng (29% of the title

conmpound as a parent (yellow powder). 1H NWR
(DMSO-d6) 6 11.9 (s, 0.13H) ~949 (s, 1H), 8.60 (s,
1H), 8.10-7.76 (m 3H), 7 7.20 (m 5H), 6.80-6.58
(m 1H), 3.82 (s, 3H), s, 3H). HPLC (max plot)
99% Rt 4.32min. LC Mx B+ NMO1.2, ES- 489.1. 20 127
WO 2007/ 023186 PCT/ E :
N-{3-f (3, 5-di net hoxyp W nol qui noxal i n-2-yl}-3-(m
or phol i n-4- yl carbonyl ) beng > | £ %%m' de(114) -

pot assium salt (Schene 1) | o o," 7 I/ NNH NINH

| O=S=O0 / r O\ I NJ O Follo g the protocol

FOHOVR]'EI{% éhegggnelraq p?(gtggo ol{l[[heneh in rocrrﬁure ﬁlﬁxamp l%l 18 ogtame%r?rom methyl
3-[({3d, Qmﬁ@ﬂhmgﬂllehﬂ%ﬁmb])quﬁm&m wa} dﬂnénmk@meﬂwai@ qRZ8 1 to 1

nesul f ona

mixtu®, & Mickt myaé. inj the p(ezsst_lzceaqf NgOHl(yslsboxgnmhd 10 &g )15i%). 1H NMR
OMsELE TP a0 b FRTRATY R b b Gt 374y gl e 110,

8.16 (@ B3 7808k, 1H), 780.(3, M), h.7am.aﬂgﬁous) gaisut, SQ(InOfH) 7.41-7. 32 (m, 4H),

ot assi um h¥drOX| de £862.43 l; 0.50 M 0.43 1
6.23- §m 1H), 3.75 (s, 6H). HPLC (max plot) 93 %, rt. 4.07 min. LC/MS (ES+): 481.1.

Example 117: 4-]({3-[(2.5-dimethoxvphenyl)amino]quinoxalin-2-vItamino)sulfonyl] benzoic
acid (117)

Following the general protocol outlined in Procedure M, Example 117 is obtained from methyl
4-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]benzoate in a 1 to 1
mixture of MeOH and H,O in the presence of NaOH (dark green solid, 10 mg, 23 %).HPLC
(max plot) 96 %, rt. 4.17 min. LC/MS: (ES+): 481.5.

Example 118: 4-]({3-[(3.5-dimethoxvphenyl)amino]gquinoxalin-2-vItamino)sulfonyl] benzoic

acid (118)



10

15

affords 215 ng (85% of the title conpound as a yell ow
powder. 1H NVR (DMVMSO-d6) 6 8298 10 (s, 1H), 8.05-8.02

W@ 2007829186 7. 49-7.38 (m 3H), 7.31 (d, J = 2.3 PZI/ERI6/065688
7.20-7.08 (m 3H), 6.14- 6.12 (m 1H), 3.77 (s, 6H),

3.65-3.10 (m 8H). HPLC ( Lot) 95% Rt 4.25m n.

L Ms: LO M. (ESt): 550. ES-): 548.2. Procedure M
15 Exanpl e 115:

3-13-(2, 5- D net hoxy- phen I-H'IO) qui noxal i n- 2-yl sul f am
oyl | -benzoic acid ( N NHNNHO OO11 \ OH

Met hyl
3-[({3-[(2, 5-di rrethoxyphen L};a '
no) sul f onyl ] benzoate (30 ng,d
pellets (3.6 ng, 0.91 mml) ar sOlved inaltol
m'xture of MeOH and 20 H20 (4m) and the reaction
xture is stirred at rt overnight .Wen TLC confirns
F0110W1ﬁé thogereral pratopgl tiugiedfin Preceduigr Yl Fyampledh8 is pbtained from methyl

oSS RGP A e BB, 0 1 0 1

mixtuﬁbéfat/moep(ﬁmpHg) 6n @t @emw of SJ@UPH(}(GEGWI’@hd890 nfd 15HPLEPLC (max
0 % in. LC/'Ms: (ES+): 481.1.

(7max plot). 9 rt m

plot) 9%/%8 W\ﬁ@%@lﬁ@ﬁ‘éﬁs@i%ﬂ&béooe/ 065688 Exanpl e 116:
3-f({3-1(3, 5-D net hoxyphenyl ) am nol qui noxal i n-2-yl } am
no)sul fonyll benzoic acid (116) / cN~ NHNNHO 1 O

Exampld 11QH4E 2 Svdimgthdx afhin oxalin 4t I amich)suifonyl

[oce M Exanple 116 is obtained from net hyl

b“ﬂ—”ﬂf{-‘gﬁ[@é 5- di met hoxyphenyl ) ami no] qui noxal i n-2-yl } ami
no)sul fonyl ] benzoate in a 1, to 1 mxture of MeOH and

o] qui noxal i n-2-yl } am

H20 in the presence of NaO® Iow solid, 10 ng, 15
% . 1H NMR (DI\/SOdG) 6 134 H, 12.40 (s, |
H, 8.94 (s, | ,858(s |837(d J =7.9 Hz,
I H, 8.16 (d, J = ﬁ:790(s 1H),
7.75-7.70 (m 1H), %% m 7.41-7.32 (m
4H), 10 6.23-6. 22 (m 1 HPLC ( max
plot) 93 % rt. 4.07 mn. (ES+) 481. 1.
Exanpl e 117:

4-f ({3-1(2, 5-di net hoxyphenyl ) am nol qui noxal i n- 2-yl } am
no) sul fonyll benzoic acid (1179

Following the general protocol outlined in Procedure M, Example 119 is obtained from methyl
4-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]butanoate in a 1 to 1
mixture of MeOH and H,O in the presence of NaOH (dark green solid, 10 mg, 30%). HPLC
(max plot) 99%, rt. 3.82 min. LC/MS: (ES+): 447.1.

Example 120: 4-]({3-[(3.5-Dimethoxvphenyl)amino]guinoxalin-2-yltamino)sulfonyvl]
butanoic acid (120)
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O XNHo=,s I O/ 0O OH 15 Follow ng the general
protocol outlined in Proceduse M Exanple 117 is

W@ bioaiozsass f r om et hyl PCT/EP2006/065688
Follové’m% (tl{le[?'?ér{e 1 6&55@%&91%8*1& 'WMG@H?GQ@ %ﬂnﬂ PéaIZ'Onis %lai%ln}eﬁgﬁom methyl
onyl T'’benzoate 1n a m xtu

4- [({3%[2};)5+dmnbtitlexnﬂmﬁ3dbmmno}qummn( aaﬂ}angne)smlfmqﬂ]bdtandzﬁe ngin a 1 to 1

mixtur(%?ég@l' Bl%éj(?ldslglr@)én %@g&f)ﬁ?e@‘:‘i Q%NrabH (yeillow solilld i'O mg, 20 %) HPLC (max

plot) %94, (f. 3: 1 (Bind L. AVNIBt [1yphgny! ) am nol qui noxal i n-2-yl }a
no)'sul fonyl [ benzoic aci d (118) 129 WD 2007/ 023186

PCT/ EP2006/ 065688 aNz~ "INH NNH OOlc~r O OH

1€ XL
thio l{ler{e(i 8a1{b6§ l&ﬁulwthquphenyl )am no] qUI noxal i n-2-yl }am
noisulfonyi [benzoate in a1 to 1 mxture of MeOH and
H20 in the presence of I\Ia()—(g (yell ow solid, 10 ny,
15% . HPLC (max 5 plot) 97¢ . 4.06 mn. LC M
ES+): 481.5. Exanple 119:

A1 ([{3-1(2, 5-di met hoxyphini/,l api nol g

ui noxal i n-2-yl }am no) s
GEN~- NHi NNH O ~js

nylll butanoic acid (119) o

l}lH

OH
Following the general protocol outlined in Procedure M, Example 121 is obtained from methyl
3-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonylJthiophene-2-carboxylate
in a 1 to 1 mixture of MeOH and H,O in the presence of NaOH (yellow solid, 8§ mg, 28
%).HPLC (max plot) 97 %, rt. 4.07 min. LC/MS: (ES+): 485.

Example 122: 3-[({3-[(3.5-Dimethoxvphenyl)amino]guinoxalin-2-yltamino)sulfonvl]

thiophene-2-carboxylic acid (122)

e} O
N._ _NH
=
X
N IIIH
=S
o=y
o) \\
fo) S

OH
Following the general protocol outlined in Procedure M, Example 122 is obtained from methyl
3-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonylJthiophene-2-carboxylate
in a 1 to I mixture of MeOH and H,O in the presence of NaOH (yellow solid, 14 mg, 59
%)HPLC (max plot) 94%, rt. 3.95 min. LC/MS: (ES+): 487.5.

Procedure N

Example 123 : 3-{4-][({3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vllamino

)sulfonyl|phenyl}propanoic acid (123)
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10 Foll ow ng the general protocol outlined in
Procedure M Exanple 119 is 16btai ned from net hyl

W@ 240003314 2, 5- di net hoxyphenyl ) am no] qui noxal i NPCF/EP30861065688
no) sul fonyl ] butanoate ina 1 to 1 mxture of MeCH and
H20 in the presence of ark green solid, 10 ng,
30%9. HPLC (nmax plot) 99 3.82 mn. LCO M
(ES+): 447.1. 15 Exanple 1
4-f ({3-f(3,5-Dineth ‘
no) sul fonyll butan
WO 2007/ 023186 PCT/
protocol outlined in Procgg re M Exanple 120 is
obt ai ned from net hyl 3
4-1({3-[ (3, 5-di net hoxyphenyl)
gui noxal i n-2-yl }am no) sul fonyl]blytaggate in a 1 to 1
m xture of MeOH and H2O in the presgence of NaCH
(yellow solid, 10 mg, 20 % .HPLC (rﬁax plot) 99% rt.

Meth37 b 1 B B B3t on kg i TBL 6110wy ey

propaﬂitﬁllé(ﬂOfmg)d 10 mhfa)ll Olpét[shﬁrdz-tthﬁlhbh)y@tbmde awindhyde2it) 2@ 1 mg, 0.48 mmol,
OH Fol | ow n?@dlt%i gener al r ot ocol

5 eq. )&Eﬁ ¢1F§?g€Fd{ iR TFH% @e@l@raéldwat%((alﬁ’é Yelowsplitinpdp ngagsgh up to S0°C

for lh”ﬁdg%bu Igl@l INj s added until each acidic pH and the rec1p1tate formed is filtered
d ret h oxyp eny am noﬁ)qw hoxal i ne 2-yl}am

off thm)waheﬂo»mylh matdropitié meut2alc Ahboxiyd &t dricd moder Vatwuni at 40°C overnight,

affordfy 1’43{‘[) gsi'\’%o?*oéa]ﬁegnﬁ'%g&ng&ﬁ n & pRlgy %o%%frhgm$t(DMSO-d6) 5

12. 3041@8 (m QH%L@B(S (1ES;3.02 48 =Rxapp! #1111 2295-7.82 (br s, lH) 7 60-7.50 (m,
f({3 Di net hoxp}ehen yl ) am nol qui noxal i n- }

L), Ty S SR ag D, e R shamt B/ oS Al Fho i (o = 7.5 e
2H). BB mhx HotN DB K24%10 min. LoMS: (ES+): 509.4; (ES-): 507.4.

Example 124 : 5-]({3-[(2.5-dimethoxvphenyvl)amino]quinoxalin-2-vIlamino)sulfonyl]-4-

methylthiophene-2-carboxylic acid (124)

OH

Following the protocol outlined in Procedure N, Example 124 is obtained from methyl 5-[({3-
[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]-4-methylthiophene-2-
carboxylate (64 mg; 0.12mmol; 1 eq) and lithium hydroxide monohydrate (26.1mg; 0.62mmol; 5
eq) in THF (1 ml) and water (1 ml) to afford 62.6mg (100%) of the title compound as a yellow
powder 1H NMR (DMSO-d6) & 13.62 (brs, 1H), 12.76 (brs, 1H), 9.15 (s, 1H), 8.62 (d, J =2.7
Hz, 1H), 7.97 (d, ] = 7.5 Hz, 1H), 7.68 (s, 1H), 7.65 (m, 1H), 7.47-7.34 (m, 2H), 7.02 (d, J = 8.7



O 1p, OH Follow ng the general protocol outlined in
Procedure M Exanple 122 is 16btai ned from net hyl
W@2¢400HB1B4 3, 5- di net hoxyphenyl ) am no] qui noxal i PERER10p6/065688
| fopyl t [ 0
Hz, 1%%@)(3&' foRy ib*}kzoﬂgg“ﬁsszc P%X”/ég ), 2%5%;,351). HPLC (max plot)

ture of MeOH and H2ZO'in e pr esehce

99%; Ry&blmwm. $61/MB; (A3H)m§01.59E30): WHRPLC (max plot) 94% rt.
3.95 min. LGWS: (ES+): 487.5. Procedure N Exanple 123
13- 14- R{3 O 5-di met hoxyphenyl)am nol

5 mmmmmﬁfmwz@)o Met hyl -
{4-1({3-[(3, 5-di met hoxyphenyl ) am no] qui noxal i n-2-yl}
am no) sul f onyl ] phenyl propanoate (50 ng, 0.10 mmol ,
1 eq.) and lithium hyd fe Tonohydrate (20.1 ng,
0.48 nmmol, 5 eq.) are olved in THE (1 nl) and
wat er (In1) and the yeIIw solution is heated up to
50C 5 for I h. Aq N INis added until reaching
aci dic pH and th@c}ﬁ@tate formed is filtered off
then washed with water uftlil neutral. The solid is
dried under vacuum at =overni ght, affording 38.1
ng (78 %9 of the titl ound as a yell ow powder. 1H
NVR (DMSO- d6) 6 12. 30- 5(m 2H), 8.91 (s, 1H),
8.02 (d, J = 8.2 Hz, 2H §§782(br s, 1H),
7.60-7.50 (m 1H), 7.48-7 23 (m 6H), 6.23 (s, 1H),
375(3 6H), 2.88 (t, J = © 7.2 He, 2H), 2.56 (t, J =

FOHOV[%G Rrgg_]éjgl g%%@d& LP%%"%H?R l@d%%t %p}eEﬁzoﬁ.ﬁﬁ thai@é%ro% n}ethyl 5-[({3-
[(3,5- &ﬂl}%ﬂfongﬁ%e%y hﬂﬁkﬁtﬁﬂﬂ@ﬁﬁﬂ)ﬁ@l?mﬂlﬁ@%ulfonyﬂ -4-methylthiophene-2-

ui noxa am no) sul fonyl
carboxmthﬁ% imggh 91, d saah end litheura biydrogitle Ao nghyiirateni37. 74pg;
10 0.90m|mol, 5 eq) in THF (1.5 ml) and water (1.5 ml) to afford 82.1mg (91%) of the title
compound as a yellow powder.1H NMR (DMSO-d6) & 13.56 (br s, 1H), 12.58 (br s, 1H), 8.90
(s, 1H), 7.89 (br s, 1H), 7.63-7.57 (m, 2H), 7.45-7.33 (m, 2H), 7.32 (d, J = 2.2 Hz, 2H), 6.26 (t,J
=2.2 Hz, 1H), 3.77 (s, 6H), 2.47 (s, 3H). HPLC (max plot) 98%; Rt 4.20min. LC/MS: (ES+):

501.4, (ES-): 499.3.

15

Example 126: 5-]({3-](2.5-dimethoxvphenyl)amino]guinoxalin-2-vIlamino)sulfonvyl]-1-

methyl-1H-pyrrole-2-carboxylic acid (126) — di potassium salt

O

N NH
=
N NH

|
0=S=0

0

7 N

OH
0

Following the protocol outlined in Procedure N, Example 126 is obtained from methyl 5-[({3-
20 [(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]-1-methyl-1H-pyrrole-2-
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0=s=0 AOH O 15 Followi ng the protocol outlined in
Procedure N, Exanple 124 is 16btai ned from net hyl
wWo2(0(p3184 ( 2, 5- dinethoxyphenyl)anino] gqui noxal PaF/EP300§/065688

carbo%lt@ gﬂ(%l'ﬂmgnbf bd nﬂm?fe gﬂ H&%ﬁydﬁéxiﬁ@é%ﬁéwcﬁﬁg ééf\?‘é mg; 1.09

1 eq |un1 I oxi nono
mmol{ 26q)lingHI(26Ahrmd waker (lad)mll) o dtRiEd (1!])2 Bing &7 ot ‘Ehe ti{lé compound

asa g{;ﬂgli)l p(ta\&;iearf %(%é‘g]ile%z b&'ﬁ% 10%@6? %1@; 61 29 %?I}-)I}l(%lg %g%og ?nq Igﬁl?eous solution
ofpot&s%m%@h{cgfsﬁde 57§zl)5 ul olsﬁwgié,sglmrh%b 2€ebqs38ff&‘as 1@(38 T né @Doa%) of the title
compaungss @rgrecn pe, det? 1T NMBADMSOZI6) § 98102 1), 833 :ed,sT 7393%, 1H),

11020 FOPTLGERIS, T STORELARERRD. 4.ty P 1o

1H), d46 (da_H) c STPB(D I(Ifénm)pk 8Y)s, 3919% 8R(s 4H5I3m'm(s 31@\/$IPLC (max plot)
99%; %33 S6@inaCH é,mwyﬂ%ﬁﬂ &SH): R gp

qui noxal i n- 2- yl}an1no)sulfonyll-4 5
nmet hyl t hi ophene- 2-carboxylic acid (125) 1 o |l g o",
Exammg7 NS- B4 (3. aibTethoxXyPH ey Irrh in@\dywig o X dlih-PryBiia@fifb)sulfonyl] - 1-
outlined in Procedure N, Exanple 125 iIs obtalined from
Mﬂd&@mﬁiﬁmﬂhﬂﬁﬂm@wﬂwﬁmno]
gui noxal i n-2-yl} am no)sul f onyI] 4- met hyl t hi ophene- 2-
carboxyl ate (99.4ng; 0.18 l; eg) and |ithium
hydr oxi de nonohydr at e (37.7&ﬁ§%§io 0.90mmol ; 5 eq) in

THE (1.5 m) and water (1.5 to afford 82. 1mg (91%
of the title conpound as OM/pomder. I H NVR
(DVMBO-d6) 6 13.56 (br ;lé .58 (br s, 1H), 8.90
(s, 1H), 7.89 (br s, 7.57 (m ZFD 7.45-7.33
(m 2H), 7.32 (d, J 22|biz W& 6.26 (t, J = 2.2
Hz, 1H), 3.77 (s, GFD 2. 47 ?ss= H). HPLC (nmax plot)
98% Rt 4.20min. LGWS: (ESt+): ~~501.4, (ES-): 499.3. 15
Exanpl e 126: 5-f({3-f(2, 5-di oxyphenyl ) am nol q
ui noxal i n-2-yl }am no) sul fonyl11l- X\ 4
nmet hyl -1 H-pyrrol e-2-carboxylic gcid (126) - di
pot assi um sal t

Following the protocol outlined in Procedure N, Example 127 is obtained from methyl 5-[({3-

[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]-1-methyl-1H-pyrrole-2-
carboxylate (94.2 mg; 0.19 mmol; 1 eq) and lithium hydroxide monohydrate (39.72 mg; 0.95
mmol; 5 eq) in THF (2 ml) and water (1.5 ml) to afford 87.1mg (95%) of the title compound as a
yellow powder. Treatment of the parent (76.9 mg; 0.16 mmol; 1 eq) with an aqueous solution of
potassium hydroxide (636.19 ul; 0.5 M; 0.32 mmol; 2 eq) affords 87.1 mg (98%) of the title
compound as a yellow powder. 1H NMR (DMSO-d6) o 8.85 (s, 1H), 7.40 (d, J = 8.3 Hz, 2H),
7.28 (d, J = 2.3 Hz, 2H), 7.21-7.13 (m, 2H), 7.09 (dt, J = 7.5, 1.5 Hz, 1H), 6.62 (d, J = 1.9 Hz,
1H), 6.11 (t, ] =2.3 Hz, 1H), 3.79 (s, 3H), 3.78 (s, 6H). HPLC (max plot) 97%; Rt 3.88min.
LC/MS: (ES+): 484.5, (ES-): 482.5.

Example 128 : 5-][({3-](3.5-dimethoxvphenyl)amino]quinoxalin-2-yltamino)sulfonyvl]

pyridine-2-carboxylic acid (128)
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0: 0 ONNHNI OGS=0 N~ OCH O Follow ng the
protocol outlined in Proceduse N, Exanple 126 is
w@bdoaiorsass f rom nmet hyl 5-[({3- 20 PCT/EP2006/065688
[ (2, 5-di met hoxyphenyl ) am nq] qui noxal i n- 2-yl } am no) sul f
onyl]-l-nmethyl-1Hpyrrole-2_1 MO 2007/ 023186
PCT/ EP2006/ 065688 car boxyl at 08.3 ng; 0.22 mmol ; 1
eq) and lithium hydroxide no drate (45.67 ng; 1.09
mmol; 5 eq) in THE (2 nl) and ter (1.5 mM) to afford
102.3 ng (97 %9 of the Ié‘conpound as a green
powder. Treatnent of tH (912rm;0ﬁw mol ; 1
eq) with an aqueous solutlon _ pot assi um hydr oxi de
(754.5 1; 0.5 M 0.38 mol ; qo) affords 108.1 ny
(100% of the title 5 conpou s a green powder. 1H
NVR (DMSO-d6) 6 9.31 (s, 1H),x8N83 (d, J = 3.0 Hz,
1H), 7.43-7.35 (t, J =8.9 Hz, 2H), 7.20-7.05 (m
3H), 6.93 (d, J = 9.0 Hz, 1H7T 6865 (d, J = 1.9 Hz,

Follovg i ha rotbgpl utksiegian Fsacediie NP iaaS iseBieneddgmg Mathyl 5-[(13-
[(3,5- cﬁ%%ﬁmx%?h%?{g%m()gﬁ%mﬁé’?h 2 ﬁgﬁ ?fonﬁj&ﬁm%m Qc@é@;@ﬁt@ (200 mg;

0.4 mmui; daxqa)l andh&dgdx}chrrnmﬁydnﬂatec(ﬁyl% nflg 2 02 mmol; 5 eq.)in THF (15 ml) and

water g%%ngy tlgl_ gﬁ#@g{ n()l:g %@i@i&rtg%( | Icgmg S ]éz}i@low(ﬁqwd@r IH NMR

(DMSEQH&)% Bg % d.he prot pepk. 9@L(hl i1pgaR. sflfdar PQQ)‘jeH{d% Hz 1H), 8.20 (d,J =9
i s obtained from fet hy

Hz, Hs% du&?e(nhdklyphﬁlyn)&ﬁ) RSP (opuitHoxel4 m.2LH), 3. 76 (s, 6H) HPLC (max plot)

98.5% Exg?ﬁgs“' fxg@/{é,i (Esﬁ)g J%t%ﬁﬁfﬁm@@ ”e;") Sand i thi um

hydrOX|de nonohydrate (39.72 ng; 0.95 nmmol; 5 eq) in
THE EZ m) and water (1.5 m) to afford 87.1ng (95%
Proce title conpound as a

Example 129 : N-{3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vI}-3-(morpholin-4-

ylmethvl)benzenesulfonamide (129)

N NH
=
XX
N I]IH
0=8S=0

Ve

N

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-(morpholin-4-
ylcarbonyl)benzenesulfonamide (184 mg; 0.33 mmol; 1 eq.) was suspended in THF (8 ml) and
lithium aluminum hydride (669.57 ul; 1 M; 0.67 mmol; 2 eq.) was added dropwise. The solution
was stirred at rt for 1h30. The reaction was quenched by addition of 25.4 ul of water, 25.4 ul of
NaOH 1N then 3 times 25.4 ul of water and the precipitate formed was filtered through celite.
The filtrate was evaporated then the oily residue was taken up in water and was neutralised with
HCI0.1IN. After 1h at 4°C the precipitate formed was filtered and dried at 40°C under vacuum
overnight, affording 50 mg (28%) of the parent as a yellow solid. Treatment of the parent (50
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yel | ow powder. Treatnent of the parent (76.9 ng; O0.16
mol; 1 eq) with an aqueous 18l uti on of potassi um
whydroxiige (636.19 |; 0.5 M 0.32 nmol; 2 eq) eET/BPIS6/065688

) 0
mg; Ogg J\:é:éééﬁg 1 %aﬁ Wi oi?%%\/%%/lggg (27 ggﬁ) W% 49 IMI%% ?‘é&q ) affords 38 mg
(71%)&f 3hdHat]le élhi)lpouﬁﬂ ay a28ll¢wd ,poﬂlder ZHINMR, (IB‘HQSO -db) 212738138 s, 1H), 10.66

or s, §7Th 8890 . g R 25 W), 8227 Y9052 1887660200 4y Tho. 7.71-

H tAHP B 8
8 o B o s oGl
(m, 2}@:3355(13 rféi)h@))u'ﬁhiﬁ’l(ylll )2&{)1 hol-2.96 (m, 4H). HPLC (max plot) 98%; Rt 3.54min.

LC/ngﬁg% S i%%eo%}\’é”?iﬁl go?ilzls) 134 WO 2007/ 023186

PCT/ EP2006/ 065688 O O~ aN ~-NH NNH 1 OSSO N O OH

Fol | owi ng the prot ocol outI ined in Procedure N,
Examples 139 :a a-dlj T g vl 4-methvlpiperazin-

1-21)4&§¥%%zgﬁésﬂﬁégﬁﬁ l(h},@l g ggg@pxaglnoay%{n o) 23'§

and hydr oxi de nonohydrate (84.68 ng; 2.02 mol; 5
eq.)in THE (15 nl) and 5 6 ) to afford 185
ng (95% of the title conpo as a yell ow powder. 1H
NVR (DMSO-d6) 6 9.36 (d, Hz, 1H), 8.99 (m 1H),
8.62 (dd, J = 9 and 3 , 8.20 (d, J =9 Hz, 1
H, 7.87 (m 1 H, 7.5 Z4H), 7.35 (m 4H), 6.24
(m 1 H, 3.76 (s, 6H. HPLe={zwx plot) 98.5% Rt
4.04mn. LGWS: (ES+) : 482.2 ES-) : 480.2. 10
Procedure 0 Exanple 129 :

N-{3-f (3. 5-di met hoxyphenyl ) anynol qui noxal i n-2-yl } -
or phol i n-4- yl met hyl ) benzenesuy am de (129) O
0" N N N~~~ NHI OS=0rQ_fL"'N

3-(m

q

Following the protocol outlined in Procedure O, Example 130 is obtained from N-{3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl}-4-[(4-methylpiperazin-1-yl)carbonyl]
benzenesulfonamide (171 mg; 0.3 mmol; 1 eq.) and lithium aluminum hydride (607.84 ul; 1 M;
0.61 mmol; 2 eq.) in THF (7 ml) ) to afford 74mg (44.38 %) of the title compound as a parent.
Treatment of the parent (74 mg; 0.13 mmol; 1 eq.) with HCI in MeOH (647.39 ul; 1.25 M; 0.81
mmol; 6 eq.) affords 72mg (86%) of the title compound as a yellow powder. 1H NMR (DMSO-
d6) & 12.28 (brs, 1H), 10.02 (br s, 1H), 8.93 (s, 1H), 8.12 (d, J =7.9 Hz, 2H), 7.91 (s, 1H), 7.64-
7.56 (m, 3H), 7.41-7.34 (m, 4H), 6.24-6.23 (m, 1H), 3.90-3.60 (m, 4H), 3.75 (s, 6H), 3.45-3.32
(m, 2H), 3.20-2.90 (m, 4H), 2.74 (s, 3H). HPLC (max plot) 99.5%; Rt 3.34min. LC/MS: (ES+):
549.3, (ES-): 547.2. CHN analysis: [C28H32N604S-2.0 HCI- H20] Calculated:
(C52.58%,H5.67%,N13.14%; Found: C52.23%,H5.52%,N12.98%.

Example 131 : 4-(aminomethyl)-N-{3-](2.5-dimethoxyphenvDamino]quinoxalin-2-
vitbenzenesulfonamide (131) — HCI salt
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N- {3-[(3, 5-di net hoxyphenyl ) am no] qui noxal i n-2-yl}
- (nmor pholin-4 15 yl carbonyl )ibenzenesul f onam de (184
worgo070288 mmol ; 1 eq.) was suspended in THE ( 8Pen/EPANE065688
[ithium al um num hydride (669.57 I; 1 M 0.67 mol; 2
eq.) was added dropw se. Thg_solution was stirred at
rt for 1h30. The reaction was g@nched by addition of
25.4 | of water, 25.4 | of HAN then 3 tinmes 25.4
| of water and the pr eci |tﬁte Jorred was filtered
t hrough celite. The figft Wwas evaporated then the
oi ly residue was taken ter and was neutralised
with 20 HC10. IN. After | af\‘ 4G he precipitate formed
was filtered and dried at 40@TTder vacuum overni ght,
affording 50 ng (28% of the nt as a yellow solid.
Treatnent of the parent (50 1 WO 2007/ 023186
PCT/ EP2006/ 065688 ng; 0.09 moO,” 1 eq.) with HC1 in
MeOH (373.40 |; 1.25 M 0.47 |; 5 eq.) affords 38
my (71% of the title conpound &% a yeI | ow povvder 1H

Follovglngéée(%%gy_guth@]dég S%C%B\H‘ez? F;l')gtl)n%el& OPEﬂ neld %m 4;Dy§1"(1)0-N {3-

[(2,5- &ﬁietﬂox{j%hen l)ﬁt?lrn% cﬁﬂn({xﬁhn? ﬂ}ben%et?e%ulfgna@ﬁdé ('BIOHTQ 0 24mmol; 1 eq)

and lithpym alpngiging gydrzc}Q) (0 48ndpl M 'ﬂ748%nr(1ﬁ}‘ 22[;]{) 1n "BHF}’@ (ng},) ) t@Hfford the title

o R T B R B TG 0

title ccﬁﬁlﬁfﬁﬁh%s %}@llow powder. 1H NMR (DMSO-d6) & 12.59 (br s, 1H), 9. 15 (s lH) 8.63-
ﬁ@ - di met hox pheniﬁg) am nol qui_noxal i n- Zfﬁ/ﬁ&r
8.48 (m, II%/IOpIS peiaz iR, SI0dy bty He éRé4bH % dhia 755 (m 3H),
I
7'48_7(413]\?3@01%1{0% @%h?a}pltr{%tzoc)ngggd(} |Jr14c=j%ll|Xir\llglI§i 1g?gure 6%%8 2H), 3.80
(s, 3HE3aMplse3 1 80 H NMib{laMseddd)roofretehadedabld, ppetons. HPLC (max plot) 98%; Rt
di I j [ lin-2-yl
3 25y TRONREERGY b Sy b ity BeBorig i

benzenesul fonam de (171 ng; 0.3 mmol; 1 eq.) and
[ithi umal um num hydrlde (607 84 I 1 M O 61 mol ; 2

15 Tr eat msnt of the par ent

tItIe c ound

r
hvdr &;&Imth HCL in MeOH (647.39 I
1.25 M O 81 mml 6 eq.) |affords 72ng (86% of the
title conpound asayellova \1H NVR (DMSO- d6) 6
12.28 (br s, I H), 10. 02 (br H, 8.93 (s, | H,
8.12 (d, J = 7.9 Hz, 2H), 7. | H), 7.64- 7.56

(m 3H), 741734( NQ4623(m1H)
3.90-3.60 (m 4H), 7* 3.45-3.32 (m 2H),
320290(m 4H) , Nbl HPLC (max pl ot)
99.5% Rt 3.34mn. LC/I\/S (@Sﬁazo

o

Following the protocol outlined in Procedure O, Example 132 is obtained from Methyl 3-[({3-
[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]benzoate (150 mg; 0.30mmol; 1
eq) and lithium aluminum hydride (333.65ul; 1 M; 0.33mmol; 1.10eq) in THF (8 ml) to afford
139mg (98%) of the title compound as a parent (pale yellow powder). IH NMR (DMSO-d6) &
8.79 (s, 1H), 8.03 (s, 1H), 7.91 (dt, J = 1.9, 7.2 Hz, 1H), 7.40-7.26 (m, 6H), 7.16-7.06 (m, 2H),
6.13-6.12 (m, 1H), 5.24 (t, J = 5.7 Hz, 1H), 4.51 (d, J = 5.7 Hz, 2H), 3.77 (s, 6H). HPLC (max
plot) 98.5%; Rt 3.93min. LC/MS: (ES+): 467.4, (ES-): 465.4.



20 549.3, (ES-): 547.2. CHN analysis: [C28H32N604S-2.0
HCO - H20] Cal cul ated: C52.58% H5. 67% N13. 14% Found:
wWEsR7A3MBHS. 52% N12. 98% Exanpl e 131 : PCT/EP2006/065688
4- (am nonet hyl ) - N-{3-1(2, 5-di net hoxyphenyl ) am nol qui no
xal i n-2- yl }benzenesul fonam de (131) - HO salt 136
Examyle PA3073-0idih8me - ahibe88 xPpheil)ainminb]guindtalin-2-

0=S=0._NH2 . Fol | ow t he protocol outlined in
MBM@%%M i s obtained from

4- cyano- N-{ 3- |
[ (2, 5-di met hoxyphenyl ) am no
fonam de (110 ng; O0.24mol ; g) and lithium

al um num hydride (0.48nl; 1 M 0.48mmol; 2 eq) in THE
(3 mM) ) to afford the 84 conpound as a parent.
Treat nent of the parer@ HCO in MeOHaffords 75ng
(63%9 of the title co rsayellowpovvder. 1H
NVR (DMSO-d6) 6 12.59 (br sp= :H) .15 (s, 1H), 8.63-

ipoxal i n-2-yl } benzenesul

8.48 (m 1H), 8.40-8.15 (m 810(d,J:7.9Hz,
2H), 7.94 (br s, 1H), 7.80- "434 7.48-7.30
(m 2H), 7 (d, J =8.7 Hz, 2 9 (dd, J = 9.1, 2.6

po g e S st g B Ao -

3,5-dirR 8%in offfuiddXaBn 25411 B é@&ﬁf frdd (30068g;D.65 1;1
. &ls&&%eﬁlglzsu%na%og@ o |e01{1a32é( e D.65mmol 1 cq)

and lithgungalppenen gy dederd 29 hb nwl)l\éml ﬁdma%ﬁr?@xlaﬂ HE @R ) yo afford 150mg

(50%)('\('{1?{?& @@Wmﬁ Qg %ﬁ%%gls IF—H %a]? OW ng ‘?ﬁéﬁ%@tég OOSE‘}E u?lﬁnﬁ ed leq)

with HQl iRNe@ddt 29 tl; ERRVRI 166 11Bfhol:sS ey affordd64mga0vst dhthe title

Compgt@[é(a{e g&eHﬁwwaWﬁhéWWDMﬁeu@&@ 30p 5y HafiSAdH-sids 8.:27-8.12
(m, 4}@ﬁv'9]1t(§rn4§§f7 90{;%0@%1{857 §’s’r’"¢r§2‘( 9&123 emHW p; 41T, 20,

al um num Rydr i mml 1
3.75 (S16H)( BPHC)(ntaw thT%d%,R:BQd@n(lQS%/I\/Iﬁ (EBe): 4b6.He(ES-): 4644
conmpound as a parent (pale yellow powder). 1H NWR
(DVMBO-d6) 6 8.79 (s, I H, 803 (s, I H, 7.91 (dt, J
Examp lellﬁ N-{3- 37. 06 (m
) m 5. ) , 1H),
hydr banzengsulfopami 134B8. 77 (s, 6H). HP|_C ( max

O\Q/O\

N NH

AN
X

N NH

I
0=8=0

HO
Following the protocol outlined in Procedure O, Example 134 is obtained from Methyl 4-[({3-
[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]benzoate (150 mg; 0.30 mmol; 1
eq.) and lithium aluminum hydride (333.65 pl; 1 M; 0.33 mmol; 1.1 eq.) in THF (8 ml) to afford
64mg (45%) of the title compound as a parent (yellow powder). IH NMR (DMSO-d6) & 12.23
(s, 1H), 8.90 (s, 1H), 8.06 (d, J = 8.3 Hz, 2H), 7.92 (s, 1H), 7.51-7.48 (m, 1H), 7.44 (d, J = 8.3
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plot) 98.5% Rt 3.93min. LGVB: (ES+): 467.4, (ES-):
465.4. 137 WD 2007/ 023186 PRGY/ EP2006/ 065688 Exanpl e

wAa 3®7/023186 PCT/EP2006/065688
T T A1 3, PSR e

(max plpt) 100%INRNBL8SMiINHLC/MSD£ES®): 46Y.B, (EINKA65.3F0ol | owi ng t he
protocol outlined in Procedure 0, Exanple 133 is
obt ai ned from 3-cyano- N-{ 3-
' ' _genzenesul

{3135 AV B K viRh ek hAhih d] Qi ok k2 W1
U, —T ¢ and 11Nl um

: q
] idiniech 20 351 ™M 1.3 mol; 2 eqin
THE (8 M) to afford 150ng | (50% of the title
conmpound as a parent. Treat of the parent (150 ng;
0.32 mol; 1 eq.) wth HO | OH((1.29mM; 1.25 M
1.61 mol; 5 eq.) affords 64 (40% of the title 10
conpound as a yell ow po Nay TP NVR (DMBO-d6) 6 12. 37
(br s, 1H), 8.85 (s, 1 A7-8.12 (m 4H), 7.91 (s,
1H), 7.70-7.56 (m 3H), 7.37:A732 (m 4H), 6.23 (s,
1H), 4.17-4.11 (m 2H), 3.7%_(_5, 6H). HPLC (nmax plot)
98.5% Rt 3.12mn. LGVS: (ESf):) 466.4, (ES-): 464.4.
Exanpl e 134 : NN
N-{3-1(3, 5-di net hoxyphenyl ) am'ng| qui noxal i n-2-yl }-4 15
(hydr oxymet hyl ) benzenesul fonam de (134) O o\ / C NN\H
Follownplithe profoe&=atlitdQ ik Prd@dined) taniplol 3% Blobaiiddi fiad nidthyl 5-[({3-

Procedure O, Exanple 134 is obtained from Mt hyl
[(3,5-@n{e(l{ogyphenyf)amino?c'lpuinoxalin-}yl}amino)sulfonyl]pyridine-2-)éarboxylate (220 mg;

. B-di ' j ' I 0 3-29 i. ;
o <31 DONURIGPURIAT NP5 50l 10 o
ml) ataV8hd towadiony d20mle (583336 title dorpoudd 38 apamit (yelldwegwier). 1H

RO R R RTINS
1H), 427%1(%,- %‘?Dg, 3(7?3’3@ q@mHP@%a&?l%g7% R|83.<§I)§m§1{74 ,ijwlzsa&a%; {ES+) : 468.5
and (BS-B 466.5. LT o CT

Example 136 : N-{3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vI}-4-(morpholin-4-
vlmethvl)benzenesulfonamide (136) — HCI salt

e

O

Following the protocol outlined in Procedure O, Example 136 is obtained from N-{3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl}-4-(morpholin-4-ylcarbonyl)benzenesulfonamide (165
mg; 0.3 mmol; 1 eq.) and lithium aluminum hydride (600.43 pl; 1 M; 0.6 mmol; 2 eq.) in THF (7
ml) to afford 98mg (61%) of the title compound as a parent. Treatment of the parent
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138 WD 2007/023186 PCT/ EP2006/ 065688 Hz, 2H),
7.37-7.33 (m 4H), 6.17-6.163¢{m 1H), 5.36 (s, 1H),
wa2®3/0tH86 2H), 3.75 (s, 6H). HPLC (nmax plot) BODBP20RE/065688
6
R G AT sy S AT s el
mmol55 ¢dpy elifandy ﬁéﬂngﬂ)a%yoﬂ ttie nde Bempblirmirmm wHowisyded 1H NMR (DMSO-

465 B89 (et TBoa bt 6D or Ok Sabl T 5 LR HE P 7190 110, 775

(d, T=ed iyl 28y, [7(4937.56 (m 1H), 7.42-7.34 (m, 4H), 6,23 (t, ] = 2.3 Hz, 1H), 440 (s, 2H),
3, 52 di met hoxy gam noJ qui noxal i n-2-yl }Yam no) sul f

( phe
3.97- 308 ip ) 7R 6. BED T by 2022D2HG:01 (0, 4H) FRBLE (ax plot) 99%:

) | y dride (0.49 mM; 1 M 0.49
Rt3'6ﬁﬁ%f?';ﬁ?ﬂ&4é%§%) ??1&%1@8?)8%%¥m) at -78C to afford
120ng (58% of the title conpound as a parent (yell ow
povvder) 1H NVR (DI\/ISOdG) 6 8.25 (m 2H) 7.64 (d, J
Example213%: N 3.5d§ 1)3 ; D3 vl 4-methyl

1-yyngethyl %@&ﬁf 1e-1§ { §i @T‘laHP'-(WHX plot)_71%

; : : : 8.5 and (ES-)
466.5. 15 Exanple 136 : |
N-{3-1(3, 5-di net hoxyphe
or phol i n-4- yl met hyl ) benz

piperazin-

qui noxal i n-2-yl }-4-(m
| fonam de (136) - HC

salt I O\ O' I/ N-NH NA& | O=S=0 Fol | owi ng the
protocol outlined in Pr edyre 0, Exanple 136 is
obtai ned from N-{ 3- S

di met hoxyphenyl ) am quigoxal i n-2-yl }-4- (nor phol i n-4-
yl car bonyl ) benzenesulf ot §fe (165 20 ng; 0.3 mol; 1
eq.) and lithium al um numoHgepi de (600.43 |; 1 M 0.6
mol; 2 eq.) in THE (7 ni o aff d/98ng(61% of
the title conmpound as a p . reafnment of the

parent 139 WD 2007/ 023186 PROOG/ 065688
Following the protocol outlined in Procedure O, Example 137 is obtained from N-{3-[(3,5-

dimethoxyphenyl)amino]quinoxalin-2-yl}-3-[(4-methylpiperazin-1-
yl)carbonyl]benzenesulfonamide (267 mg; 0.47 mmol; 1 eq.) and lithium aluminum hydride
(949.08 ul; 1 M; 0.95 mmol; 2 eq.) in THF (10 ml) to afford 211mg (81%) of the title compound
as a parent. Treatment of the parent benzenesulfonamide (211 mg; 0.38 mmol; 1 eq.) with HCl in
MeOH (1845.93 ul; 1.25 M; 2.31 mmol; 6 eq.) affords 184mg (77%) of the title compound as a
yellow powder. 1H NMR (DMSO-d6) & (, H), 12.31 (br s, 1H), 9.91 (br s, 1H), 8.91 (s, 1H),
8.12-8.05 (m, 2H), 7.91 (s, 1H), 7.61-7.56 (m, 3H), 7.42-7.33 (m, 4H), 6.25-6.23 (m, 1H), 3.75
(s, 6H), 3.75-3.25 (m, 6H), 3.10-2.85 (m, 4H), 2.71 (s, 3H). HPLC (max plot) 100%; Rt 3.33min.
LC/MS: (ES+): 549.4, (ES-): 547.3. CHN analysis: [C28H32N604S-2.0 HCI-0.8 H20]
Calculated: C52.88%,H5.64%,N13.21%; Found: C52.94%,H5.63%,N13.21%.

Example 138 : N-{3-](3.5-dimethoxyphenyDamino]quinoxalin-2-vl}-4-

[(dimethylamino)methyl]benzenesulfonamide (138) — HCI salt
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15

benzenesul fonam de (97 ng; 0.18 mmol; 1 eq.) with HC

in MeOH (724.39 1; 1.25 M (0491 mol; 5 eq.) affords
w@s0wg/0tA8%) of the title conpound as a yel | ow PONERI006/065688

1H NVR (DMBO- d6) 6 12.32 (lbr s, 1H), 10.54 (br s,

1H), 8.94 (s, 1H), 8.21 (do J < 709 Hz, 2H), 7.90 (s,

1H), 7.75 (d, J = 7.9 Hz, ,@ .59-7.56 (m 1H),
7.42-7.34 (m 4H), 6.23 (t, 23Hz 1H), 4.40 (s,

2H), 5 3.97-3.85 (m 2H) 375 S, 3.71-3.60 (m
2H), 3.28-3.01 (m 4 xplot) 99% Rt
3.61mn. LC M (ES+) (ES- . 534.2. Exanple
137:

N-{3-1(3.5-dinet hoxyphenyl )am:sngd)qw noxal i n-2-yl }-3-f(
4- et hyl pi perazin- 1-yl)nmethyllbenzenesul f onam de
(137) - di HOJ salt Oo,' a NH/ %9 NNH 1
0=s=0 rN 10 CL",N Fol |l ow he protocol outlined
in Procedure 0, Exanple 137 is|obtained from
N-{3-[(3,5- dinethoxyphenyl)am qui noxal i n-2-yl }
- 3-[ (4- net hyl pi perazin- | - |
yl ) car bonyl l]t benzenesul f onam de (267 ny;
Folloveigg yhegpratocpk qyitliradan PagaednicHy.dejagwle (33&1@ 0(9811ned fILOIM4 [({3 [(3.5-

dlmet%ﬁf%%a%no]gﬁ{l%%ahgo ngg 1%}_ ml%)gyli I\Efa]]; cg&n?ethy#jeng%mde (155 mg;

0.31 nﬁlﬁol‘; m%qpaﬁ@ nthlmﬁrahﬁmgﬁml Hyariagrigle. 7(52pﬂl;|-1 Ng 0.6 ﬁ&ommbq) ih THF (5
% MeOH (1845.93 |; 1.25 31 mmol ;
ml) togegd §4nag {iﬁ/d)sofltquje gormpguNgfas AHaTent- ﬂr@ate@ﬁwdhﬁp%rgnta

benzc GITGHrRReRE ms O P 4D RED U in NQUIGSED iy s 0.

mmol25Rq.) T &ds 93mg1H)3,%)7ofG]ie ﬁtlé&)tﬁmunﬁld}: A yelld&powdar. (1H]NMR (DMSO-

d6) 5 gﬂ%s (sg'lﬁg'lg)'%g( fﬁ[) %gs (s, 21}17?18@ ?dg F%Bﬁ%éﬁ@rgaél gﬂ, }.7.75 (d, 1=

8.3 Hle@i%7 K. 7%63(?1{“191) 2. l;t(?/4|\(§r 4&15%64 6§§%m JH%E@%d ]= 5 3 Hz, 2H),

CHN anal ysi s:
3.75 ({;&IHBUI a9 &l:J ¢b2 PESWHH{M(M)QPED%SO/FM%mm LC/MS (ES+): 494.3,
ES )%@? 94% H5. 63% N13. 21% Exanple 138 :
(ES-): g | (3. 5-di met hoxyphenyl ) am nol qui noxal i n-2-yl } - 4-
| (di met hyl am no) net hyl | benzenesul f onanm de (138) - HC
salt 140 WD 2007/023186 PCT/ EP2006/ 065688 O\ O'~ N
Exampig139 :NN+{3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-vyl}-3-

[(dimethvlamino)methvl]benzenesulfonamide (139) — HCI salt

O O

N NH
s
N NH

|
0=S=0

~

N

Following the protocol outlined in Procedure O Example 139 is obtained from 3-[({3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]-N,N-dimethylbenzamide (102 mg; 0.2
mmol; 1 eq.) and lithium aluminum hydride (401.91 pul; 1 M; 0.4 mmol; 2 eq.) in THF (5 ml) to
afford 56mg (56.5%) of the title compound as a parent. Treatment of the parent
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1 0=s=0 N Followi ng the protocol outlined in
Procedure 0, Exanple 138 is lgbtai ned from

WaA 24003314 3, 5- PCT/EP2006/065688
' - ) I
benze%sﬁl_ﬁmﬁ%iﬁ%h)z (Z?nl g‘ﬁ’ll uj @&z_gjlﬂhr%@l'sﬁi I\m{'t%ﬁg& LE qij]cjl\ﬁ 0.57

mmol] $ edpb aiffordl GRng 86, kol bft]he it TOnipbund asla Jllof: lﬁ)]wdﬁm]H NMR

OMsfidd Borpbub-dD 8 Gt nfiob . dabnbns tof Drbl bl Sms.3 e 10

7.90 (@qmﬁe’ﬂ% éfJ&nggflﬂze 111847. mg/? 68 (ﬂJlHWﬁ 59 ';'Ls@‘am) 1M'b t7m01r|ﬂ§ (m, 4H),

6.24- 692%@11 (111)3%37 abr &, ﬁél)ﬁ ?15 &, éHonmw@r ds6lé) )HEHILQ)(/mmp\ldér%%, Rt

1H 1 1 10. 36 1

353 %5’%@%4@2@8?@%2“833 20781 (s
, 7.75(d, J = 8.3 Hz, 2H), 7.59-7.56 (m 1H),
42734(m4H) 624623(m1|—|),433(d J =53

Mre_EH) 10375(s 6H), 2.69 (d, J = 4.9 Hz, 6H).

enzaihlﬂé%gfg!t_iz—5odiuife§dloxyphenyl )am nol qui noxal i n- 2-yl } - 3-
f (di net hyl am no) net hyl | benzenesul f onam de (139) - HC

salt 01 \ o0 M NHNH 0ds=0 \,I N 15 Foll owi ng
the protocol outlined in Progedur e~ 0 Exanple 139 is
obtained from3-[({3-[(3, 5-

di met hoxyphenyl ) am no] qui nq?(aI,JHn 2-yl }am no) sul fonyl ] -

N, N- di met hyl benzam de .2 mol; 1 eq.) and
['ithium al um num hydri @1I 1M 0.4 mol; 2
(56.5% of the

eq.) in THE (5 m) to afforg}

title conpound as a parent fleat ment of the par ent

141 WD 2007/ 023186 PCT/ EP20 65688

benzenesul f onam de (56 ng; O. mol; 1 eq.) with HCL

in MOH (453.82 1; 1.25 M 0.57 nmol; 5 eq.) affords

52mg (86.5% of the title coopoumd as a yel | ow powder.

1H NVR (DVSO-d6) 6 12.39 I H, 10.23 (s, H) ,
4-cyar®-Not K3, 5rd1mpthogy@gnyl§ammo§@umcga11192()d}beyzenegul@qqznﬂq (101.2 mg;

0.22 nf&l)rlﬁ’)l, iﬁflf% QM?.Q zlbs_st%l%% m( %ﬂll%i%ds:odl;\nhli;d}rg)élgg Omg‘ 'ﬁ%ﬂ_&l’% é& EZOQG(O.S ml)

and th6 s&ltﬂm@n Ras heatedlin) to 80°8 O ddMNight. 2H) solBiofbw{sscoofdd)dowd afld the
br d, 6H). HPLC (max pl ot 98% Rt 3 53m n. LQVE:
solven(t @femq\@gl 7£5he 3(@@ I)ﬁSldqeg‘gasz akgp) W B e bvo lume of EtOH and refluxed.

After cooling at 4°C, the precipitate formed was filtered off, washed with EtOH and dried at
40°C overnight. Recrystallization in ACN affords 45.4mg (41%) of the title compound as a
sodium salt (light yellow powder). IH NMR (DMSO-d6) ¢ 8.80 (s, 1H), 7.90 (d, ] = 8.2 Hz, 2H),
7.78 (d, J =8.2 Hz, 2H), 7.37 (dd, ] = 7.5, 1.8 Hz, 1H), 7.29 (d, ] = 1.9 Hz, 2H), 7.23 (dd, J =
7.9, 1.5 Hz, 1H), 7.17-7.01 (m, 2H), 6.12 (t, J = 1.9 Hz, 1H), 3.77 (s, 6H). HPLC (max plot)
98.5%; Rt 4.06min. LC/MS: (ES+): 481.2, (ES-): 479.2, 1.35 min, 99.5%.

Example 141 : 4-]({3-[(5-methoxv-2-methviphenvDamino]quinoxalin-2-

vllamino)sulfonvllbenzamide (141) - sodium salt
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Exanpl e 140 : 4-f ({3-f (3,5-dinethoxyphenyl)am nol
gui noxal i n-2-yl }am no)sul forniytl 10 benzam de (140) -
weod7omis@lt O\ O \~NH N NH I O=S=0 O NPCI/EP2006/065688
4-cyano- N-{3-[ (3, 5-di net hox%phenyl ) am no] qui noxal i n- 2-
yl } benzenesul f onam de (101. By 0.22 Mol ; 1 eq.) was
di ssol ved i n aqueous sodi um hydr pxide (0.5 nl) 5N and
EtOH (0.5 m) and the solutiofwas heated up to 80C
Over Night. The sol uti o pas. coel ed down and the 15
sol vent was renoved. Th;fresi due was taken up in
a small volunme of EtOH ard Nuxed After cooling at
4C, the precipitate formed was-stbl t ered of f, washed
with EtOH and dried at 40C ovguni ght.
Recrystallization in ACN affo 45. 4ng (41% of the
title conpound as a sodiums (l'ight yell ow
powder). 1H NVR ( DMSO- d6) 6 8 80 (s, 1H), 7.90 (d, J =
8.2 Hz, 2H), 7.78 (d, J = 8. P HN2H), 7.37 (dd, J =

Following ’the%%r%t})Hél’ L%Hied]é P?él’cegl?re 1>7’ Eﬁ%q?% s 85%pbe5 fféﬁ&lg %?ztmo-N (3-

[(5- melléexylfz%dtﬁylp%egb'b)amﬁw?’cfulﬁ(ﬁgahﬁﬂ)yl}Hﬂlzéhe(smﬁxndhhl@é J113 mg, 0.25 mmol;
5% 4
leq.) fq%uwwlu@yyé%x?@(géﬁpg 5&1{1 ]%tOH (1'ml)'to afford) 97mg (79%) of the title

L T

7.70 (0 28074230 8B6PET I EFRH 0B/ DB%GFSS)-1. mﬁn NINHELO7L7. O)tBHQH) 6.95-

6.86 (B0 | 23 gbioi e &%ﬁcgﬁpzugya nEB 3D AT (S plon 989%:

Rt 4.3bfaPn. fﬂﬁ/ﬁ@(m%mwz'(@sﬁ?ﬁ%j ami no] qui noxal i n- 2-yl } benze

nesul f onam de : mmol; 1 eq.) aqueous
sodi um hydr oxi de (O 5 m) 5N|n Et(]—| (1 M) to afford

P 7 (79% of the title 5 conpound as a yel |l ow powder.
J—E@?@R“’ce (DMBO-d6) 6 8.75 (s, 1H) 8.43 (d, J = 2.6 Hz,

methqxypronghbenzamideddd2)] = 2.6, 8.3 Hz, 1H), 3.56 (s, 3H),
2.03 (s, 3H). HPLC (max plot) 98% Rt 4.39m n. LGVE:
(ES+): 465.3, (ES-): 463.1.

O\Q/O\

N NH

N
L

N NH

|
0=s=0

4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]benzoic acid (100 mg;
0.21 mmol; 1 eq.) , EDC-HCI (51.87 mg; 0.27 mmol; 1.3 eq.) and HOBT (36.56 mg; 0.27 mmol;
1.3 eq.) were taken up in DMA (5 ml) thenDIEA (106.88 pl; 0.62 mmol; 3 eq.) and 3-
methoxypropylamine (21.23 ul; 0.21 mmol; 1 eq.) were added. The solution was stirred at rt for
3h. The DMA was evaporated and the residue was taken up in DCM. The organic phase was
washed with a satured solution of NaHCOj; then a satured solution of NH4Cl and brine. It was

dried over MgSO, and concentrated to near dryness. The residue obtained was taken up in ACN
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10 Procedure 0 Exanple 142 : 4-f ({3-f
(3, 5-di net hoxyphenyl ) ani nol 143
W@ 00noxHBé n- 2-yl }am no) sul fonyl | - N- ( 3- PCT/EP2006/065688

and reflRkQORRE %Qéﬂ_\%bﬁ pZ@nhd ?}regszilt%‘ae s\ fi1RFed T (Hn Wdhtd with ACN to
N NH | S= ON"~ H 15
afford4rop(gf &%) & the dtlﬂeompwmimm)pa)rm Trodtgennoitat pacet (71 nagyio. 13

v 2ELS R B 361 o 08 T T 98 3 v
eq.) aﬂ%}ds 66%%(%% @fthé nae %ng Mﬁ‘ira% atﬂ;ﬂ@w pmvdlefl 1%1\4{5 (IDM)SO d6) 5 8.77

s, lee&%w@r(mpyHm&(}se(dm 8233H|z,,2f®> zzsorf&m 5 fézq 2H)viAE7.38 (m, 1H),

731 Gl A T F T S ST Tt 2 o

3.35- 3T3’119(r@ rz}@ns thzazS@ V13D, 200 \ashgd. ys-1 ls6ans aHYrepLC (max plot) 97%;
[ ution NaHCO8 then a satured sol ution of NHAC
Rt413ﬁ1ép BIQ/N@ (E$+)\Né§2 4oﬁF—|se)d5éQ/ér MyS04 and concentrat ed
to near dryness. The residue obtained was taken up in
ACN 143 WD 2007/ 023186 PCT/ EP2006/ 065688 and

Examp®f 143xed[({N

Iltere 76ng

] (E@)E_Iﬁg_&!& Treat ment of the
parent (74 ng; 0.13 mmol; 1 eq ) with an aqueous

sol uti on of potassium hyak Jo (268.30 |; 0.5 M 0.13
mmol; 1 eq.) affords 76ng
as a yellow powder. 1H NVR {DMSO-d6) 6 8.77 5 (s, 1H),

8.49-8.45 (m 1H), 8. Ng = 8.3 Hz, 2H), 7.80 (d,
J =8.3 H, 2H), 7.4 38 (m 1H, 7.31 (d, J =2.3

Hz, 2H), 7.27-7.24 (M~ 1MW), 7. 17-7.08 (m 2H),

6.13-6.12 (m 1H), 3.77 (L=%6H), 3.35-3.31 (m 2H),

3.28-3.22 (m 2H), 3.20 (s , 1.75-1.66 (m 2H).

HPLC (max plot) 97% Rt 4 in. LGUS: (ES+): 552. 4,

(ES-): 550.3. 10 Exanple 14 4-1({3-f

(3, 5-di net hoxyphenyl ) am nod# >y~

qui noxal i n-2-yl }am no) sul fonyf | - N- 1B-

(di met hyl ami no) propyl | benzam de al t

Followmg)the )étogol oqtl)n?ed in"Procedure Q, Examp:i'e 133 is obtamed from 4 [({3 [(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl}}amino)sulfonyl]benzoic acid (100 mg; 0.21 mmol; 1
eq.) , EDC-HCI1 (51.87 mg; 0.27 mmol; 1.3 eq.) , HOBT (36.56 mg; 0.27 mmol; 1.3 eq.), DIEA
(106.88 pl; 0.62 mmol; 3 eq.) and N,N-dimethyl-1,3-propanediamine (26.25 pl; 0.21 mmol; 1
eq.) in DMA (5 ml) to afford 8 Img (69%) of the title compound as a parent. Treatment of the
parent (81 mg; 0.14 mmol; 1 eq.) with with HCIl in MeOH (0.5 ml; 1.25 M; 0.62 mmol; 4.36 eq.)
affords 80mg (93%) of the title compound as a dark yellow powder. IH NMR (DMSO-d6) &
9.90-9.50 (m, 1H), 9 -8.60 (m, 2H), 8.25-8.10 (m, 2H), 8.05-7.80 (m, 2H), 7.55-7.10 (m, 6H),
6.25-6.10 (m, 1H), 3.80 (s, 6H), 3.45-3 (m, 4H), 2.76 (s, 6H), 2 -1.80 (m, 2H). HPLC (max plot)

98%; Rt 3.24min. LC/MS: (ES+): 565.4, (ES-): 563.4.

dime

Example 144 : 3-]({3-[(3.5-dimethoxyphenyl)amino]quinoxalin-2-vItamino)sulfonvl]-N-]|3-

(dimethylamino)propvllbenzamide (144) — HCI salt




O=S=O ON"~ NHI Following the protocol outlined in
Procedure Q Exanple 143 is l¢btai ned from

WaA 24003314 3, 5- PCT/EP2006/065688
di met hoxyphenyl ) am no] qui noxal i n-2-yl } am no) sul fonyl ] b
enzoic acid (100 ng; O. olg. 1 15 eq.), EDG HC
(51.87 ng; 0.27 mml; 1.3 ), HOBT (36.56 ny; 0.27
nmmol; 1.3 eq.), D EA (106:8&81; 0.62 mmol; 3 eq.) and
N, N- di met hyl - 1, 3-proan digpine (26.25 1; 0.21 mmol; 1
eq.) in DVA (5 m) d81rTg(69°A) ofthetltle
conpound as a pare nt of the parent (81 ny;

0.14 nmol; 1 eq.) with WlthHC| in MOH (0.5 nm; 1.25
M 0.62 mol ; 4 36 eq.) GFfOrds 80mg (93% of the

title conpound as a dark ow po ~ 1H NWR
(DMSO-d6) 6 20 9.90-9.50 1 -8.60 (m 2H),
8.25-8.10 (m 2H), 8.05-7. H, 7.55-7.10 (m

6H), 6.25-6.10 (m 1H), 3.80 s, 6H), 3.45 3 (m 4H),

Follovépg%eé%’ﬁpggp iu&ﬁ@d%{l%%g_ﬁ%ﬁh@@%xag‘@gl{ 1sX naad f%mg [(3,5-

dlmetﬂ&k? henyl)ammo] uinoxalin-2- yl}ammo)sulfonyl]benzmc acid (90 mg; 0.19 mmol; 1
F %I nmet hoxyphenyl ) anm nol qui noxal i n-2-

I
eq.) , KBy C’f 8Img+01%4 m25>1 H?’Qré‘l gwﬁ@ﬁirﬁ?o%% I%éﬂi’z’lahhd%w) DIEA

s (9. 19831?65 mﬁﬁNﬁ%@) ;:‘f«m M&%%Eg@d%gﬂ@%%d g(l@@%%%&(@%?é%ol 1 eq)

in DMZ0(3 @i to gffoliethptialt eembowid dsi al’;%eﬂt nTIQﬁtﬂ(%ﬁdblﬂ the Qarent with with HCI
. Ex?ﬁ%rrpl 144 is obtajned from 3-] [
in Meg); %&%ﬂ% (ﬁf‘l Netfithotide P%&%ﬂ#ﬁs 2.¥glloy rPPWé?%U]I PRI (PHISO-d6) &

12. 39%& %H%}Cftm% NELE 08 98- 81?8 (Hggm) %gg% 1h@§§§(a5‘§1 n%@{;z?@m, 8.10-

8.08 (th, BHR. 91, (bbb EuH)s 7(96]. (179(111,, 110, 368 (mﬂlHa)q7.)38é7n3:2 (nll, 4H), 6.24-
N, i -1,3- i i . 6 : .19 :
0 622 (5 3 Grart iSO B es el ROt S th it 2l R0 85 .
2H). HPALE fhax 1%9@8@?'1%‘[ ForieL O SNESW) 1965V, g@sJﬁCﬁ&s n MeCH

affords (54% of the title compoun yel | ow

powder. I H NI\/R (DI\/ISOd6) 6 12.39 (br s, 1H), 9.57 (br

s, 1H), 8.90-8.88 (m 2H), 8.55 (s, 1H), 8.28 (d, J =

8.3 Hz, 1H), 8.10- 8.08 (m 1H), 7.91 (br s, 1H),

7.72-7.67 (m 1H), 7.58-7.55 (m 1H), 7.38-7.32 (m

4H), 6.24 10 6.22 (m 1H), 3.75 (s, 6H), 3.40-3.30 (m
15 2H), 3.10-3.03 (m 2H), 2.74 (s, 6H), 1.90-1.85 (m

Example 145 : 5-]({3-][(3.5-dimethoxvphenyl)amino]quinoxalin-2-yItamino)sulfonyl]-N,N-

O\Q/O\

N NH

N
CLX

N NH

|
0=8=0

dimethylpvridine-2-carboxamide (145)

=
N

07 >N

Following the protocol outlined in Procedure Q, Example 145 is obtained from 5-[({3-[(3,5-
20  dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]pyridine-2-carboxylic acid (100 mg;
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2H). HPLC (max plot) 98% Rt 3.29min. LGVE: (ES+):

565.5, (ES-): 563.5. 15 Exanpfe 145: 5-f ({3-f
W@ 3p0302h18@t hoxyphenyl ) ami nol PCT/EP2006/065688
21 b D 9%gh) ubh hemyhbr: Ny BT 2 L 1.1
0 HJr)nat)l’% I p%ﬁ% 2- ca)r%o?(a?n d’%(14 q)OH\O G0. 87 S 01 3 mmo
eq.), DDEB=0(2.28 nl.Bll mmdiol Segyi)nagd dhecthylomoed|l 0D 684 Lui; riZeM D21 mmol; 1

eq.) mE"f Iﬁ% ?gg {n?lét ’ afFX @ qB&n%g %9465 SJA) oP t ; %Jtlg%gn{pi)gn as a parent (yellow powder).

1H NMREINMO®YH) 8yl 4188} 0lrfud nexalikn; Soy (< @é@glsﬁ ﬂ{ 7.85-7.53
IYQ?ne Zdygar boxy |CQ]§§| d ? H) El% % 2007/ P

(m, 3%/35@2@@611,0%5)6681@&2&1% 75 @ @I(j) B,00ERGHICR.8043. 38{) HPLC (max

o 955 8,2 ) a9 o R [ %5 Tl

dinmethylamne (103.84 |; 2 M 0.21 mol; 1 eqg.) in

THE (4.5 rr1) to afford 102rrg (96 59 of the title
PO inN- S-dipethoxyphenyHamipelgpinmpxalin-2- Wiy [(4-methylpiperazin-

.'Mjlég)(s}n 15% 87935(; 30

(m 4H), 6.21 (br t, 1H)| 3.75 (s, 6H), 3.00 (s, 3H),

2.89 (s, 3H). HPLC (max © MW9% Rt 4.13min. LC ME:
(ESt+): 509.2, (ES-): 507. anpl e 146 :
N-{3-1(3.5- d| nmet hoxyphenyl 1 nol qui noxal i n-2-yl }-3-f(
4- et hyl pi perazin- 1- cQr anyl | benzenesul f onam de -
pot assi um sal t (146@& " NNH i NNH | O=S=0 t rN
\' I N 100

0=8=0

Following the protocol outlined in Procedure Q, Example 146 is obtained from 3-[({3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl}}amino)sulfonyl]benzoic acid (300 mg; 0.62 mmol; 1
eq.) , EDC-HCI (131.66 mg; 0.69 mmol; 1.1 eq.), HOBT (92.80 mg; 0.69 mmol; 1.1 eq.), DIEA
(157.20 ul; 0.94 mmol; 1.5 eq.) and 1-methylpiperazine (69.49 ul; 0.62 mmol; 1 eq.) in DCM
(12 ml) to afford 278mg (79%) of the title compound as a parent. Treatment of the parent (275
mg; 0.49 mmol; 1 eq.) with and aqueous solution of potassium hydroxide (977.52 ul; 0.50 M;
0.49 mmol; 1 eq.) affords 301mg (100%) of the title compound as a yellow powder. |H NMR
(DMSO-d6) 8 8.79 (s, 1H), 8.09-8.08 (m, 2H), 7.52-7.40 (m, 3H), 7.31 (d, J = 2.3 Hz, 2H), 7.25
(brs, 1H), 7.16-7.14 (m, 2H), 6.14 (t, ] = 2.3 Hz, 1H), 3.77 (s, 6H), 3.52-3.25 (m, 4H), 3.05-2.30
(m, 7H). HPLC (max plot) 99%; Rt 3.45min. LC/MS: (ES+): 563.6, (ES-): 561.1.

Example 147 : N-{3-](3.5-dimethoxyphenvDamino]quinoxalin-2-vI}-6-(morpholin-4-

ylcarbonvl)pyridine-3-sulfonamide (147)
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Fol  owi ng the protocol outlined in Procedure Q
Exanple 146 is obtained from@-[({3-[(3, 5-

waleowbzasey phenyl ) am no] qui noxal i n- 2-yl } am no) sedT/BPR0§/65688
enzoic acid (300 ng; 0.62 qm)I 1 eq.), EDC HC

(131.66 ng; 0.69 mmol; 1.1 HOBT (92.80 ng; 0.69
mol; 1.1 eq.), DIEA (157.2 0.94 mol; 1.5 eq.)

and 1- et hyl pi perazine (69.4 ; 0.62 mmol; 1 eq.) in
DCM 15 (12 m) to afforg 8movH( 7999 of the title
conpound as a parent. ent of the parent (275
nmyg; 0.49 mmol; 1 eq.) ' NHAQUEOoUS sol uti on of
pot assi um hydrOX| de (977.52 243650 M 0.49 nmml ; 1
eq.) affords 301ng (100% of e title conpound as a
yel | ow powder. 1H NMR (DMSO 6 8.79 (s, 1H),
8.09-8.08 (m 2H), 7.52-7.40 3H) 7.31 (d, J = 2.3
Hz, 2H), 7.25 (br s, 1H), 7. 14(m 2H) 6.14 (t,
J =23 Hz, 1H), 3.77 (s, 6HY, .5 -3.25 (m 4H),
305230 20(m 7H) . HPLC(max 8t) 99% Rt 3.45nm n.
(VS %‘P 563.6, (ES-) rr% 147:
Foﬂoqug 3hq Rrstoso mwda?ﬁ%ﬁyqe)%rﬁwml%m fapnosl §am Se({341(3,5-

dimei D S D RS B ey O 7 oy g (110 me

0.23 ndmd\; INdq.)) EDO&SEQSISI 43 (F28 inawil:nig5 tée HOBT¢8DD7 mg; 0.28 mmol; 1.5
eq.), Iﬁ%}:%l(z{lggg 15d3([) ocedlf fqu) anch(mgr% 0111}64820 23 pﬁb(t) % rr]nen(ljolf | 0 .)in DCM
(20 mﬁ't&fﬁff&‘axbﬂl@ﬂ%@w 1) ﬁ%) %@1%%1‘[[&%%{6}0011@ add bzﬁ@yaﬂt)v& th ﬁmdl\]m (DMSO-

di ne- 2-car oxy ic acid
46) 5 EBE(HAI § 55, 3), s (m,ZBI)rﬁ‘rﬁT (4.1 b, )H) m@sw(n( 391);07735 (m, 1H),

723 3Dl Ret dabima S 6 b8 18t 75 & By Thm. 410, 292

4IDCMPLC2@ndX plot) 91 804; ®ed. dshADId/Md: (BSY) : 951.2 restyi:tsue 3,
(en compound asr) gﬂ)pal e yetl low oil. 1H %I\/QR?(DMSO“ de) 6

9.30 (d, J =3 Hz, 1H), 855(m2H) 7.57 (d, J =
Exameﬁ ¢ lé:: gﬂ-{g—“éé -éi%etéé%ﬂhgné% rlolq}i_lg |%,§ 'Bl_éﬁ¥l(a%il_1_l-z-ej_!}e€’llane

Sulfoandfe(($48 asstu®gal{m 4H), 2.92 (m 4H). HPLC (nmax
_V_%(_)Ltp ot) 91.5% R 4.08min. LGMS: (ES+) : 551.2, (ES-) :
549.3. 10 Exanple 1480 N {l3-
1( 3. 5-di net hoxhenvl ) anm noi Pyt ™0 12. 3- hi

pyrazin-2-yl} ethane Sul fonaniee (148)-potassium salt

N N NH
(L
p
= N NH
|
O’/,S\/

A suspension of 2,3-dichloro-pyrido[2,3-b]pyrazine (200mg; 1mmol; leq), ethane sulfonamide
(109.1 mg, 1 mmol, 1 eq.), 7-methyl-1,5,7-triazabicyclo[4.4.0]dec-5-ene on polystyrene.hl (862
mg, 2.5 mmol, 2.5 eq.) and Nal (149.87 mg, Immol, 1 eq.) in DMA (5 ml) is heated at 100°C in
the microwave for 1 hour under high absorbance. HCI in dioxane (374.9 ul, 4M; 1.5 mmol, 1.5
eq.) then 3,5-dimethoxyaniline (765.8 mg, 5 mmol, 5 eq.) are added, and the resulting reaction
mixture is heated at 170°C in the microwave for 30 min. The polymer is filtered off, washed with
DMA, and the solvent evaporated under reduced pressure. The product was extracted with
EtOAc, the organic layer is washed with brine and dried under MgSO4 them conecentrated to
near dryness. The residue is purified by preparative HPLC to afford 69.4 mg (18 %) of the title



10

15

20

25

U,o,., I/ NNNH NNH O A suspension of
2, 3-di chl oro-pyrido[ 2, 3- b] pyirazi ne (200ng; | mol ;
wo e(q)y/ozaasmane sul fonam de 15 (109.1 ng, 1 mMUOPCT/EP2006/065688
I [
comp o dyag ta raen p%rél’t ZS g6 h‘%;@q S%BP lde'qé) 191515’8?&&&6‘1{? ‘%Ya‘{’é} (2 ml) then
potassfuid chy8ivoxidg (B@ﬁﬁ)lul Z[)fé)ql\),[ OrlSDM—ho(lSlntc)) iis dddat eddathe mixture is
far 1 hour under

tvoptifiaCioneb? i OF e G st P s ooy Rsvipr H YMR (DMSO-

d6)3§92)(s tiipgng 34 pacdi/nel Boxyan, |1Hpe769" &R, § 4o, B7MWIH) .31 (d, J=2.3
q.) aré added, and the resultin reactlon m xture is

Hz, 2H)a57t ]é’d(ddtJfﬂ)@ #A Hhd i edowave derHaoth, R.78TheOH), 3.40 (q, J = 7.5

. 205 Y L5 b o0 R VERERY o 8 Ry pastis s 3003

(ES-):\388.3ext r act ed wth EtOAc, the organic |ayer is washed
with brine and dried under MyS04 t hem conecentrated to
near dryness. The reS|due |s purified by preparative

1-yDniét rﬂlihe 55&1@11 idd)(148) ol , 1 eq.) is suspended in
water (2 then potassi um hydroxide (300.9 |, 0.50
M 0.15 mmol, 1 eq.) is adfed _and the mixture is
| yophilised to afford 64 ny @6 of the title
compound as a yeIIOM/pomder NNR (DNBC> d6) 6 8.92
(s, 1 H, 8.34 (dd N 7 Hz, 7.79 (dd, J
=7.9, 1.7 Hz, ‘:%i :235Hz 2H), 7.14
(dd, J = 7.9, 45I—|z N6NH16(tJ—23HzIH),
3.78 (s, 6H), 3.40 (q, J =77 Hz, 2H), 1.15 (t, J =
7.5 Hz, 3H). HPLC (max plot) % Rt 2.87 min LCM:
(ESt+): 390.3, (ES-): 388.3.%NkXanple 149 :
N-{3-f(3.5-di net hoxyphenyl)a gui noxal i n-2-yl }-6-f(
4- et hyl pi perazin- 10
1-yl) et hyl | pyri di ne- 3- sulfona#$dé\(149) | cc:x; =S=

) NEra §hl<0 t A :
6 (chl%n{g hoy'd;![\l d{3ng?ﬁo(i;(1§lp é)gﬂ)k;en url]%o)z(éapn -2- %}W}d&/er3 aulfonannde
(100 Iﬁg 3)- erhlﬁmﬂtalrrecﬂ)Sand(I\l&&lyW 1s6prb§ylﬁ$mﬁan-2la1ﬁme)(0 BRI, 0 25 rnmol 2
N- i sopr opiségr opan-2-amne (0.03 m; 0.25

eq. >ar% dlS@&VﬁjdameA%N $3gnhdrqom s&@ne{a@gﬁﬁbenalrme@dmu?eé%@ %& Qﬁl@l 0.62
mmoll ihgéﬂ) L ABEDYIHR PRI hitgtufLis el at rgorﬁ%emperature for 2 hours. The

reaction is quenched by addition of water and neutralized by addition of aqueous Na,COs. The

mixture is concentrated under reduced pressure. The residue obtained is taken up in DCM. The
product is extracted with DCM, the organic phase is washed with citric acid 10% then dried over
MgSO,. After evaporation of the sovent, the crude residue obtained is purified by flash
chromatography to afford 6mg (9 %) of the title compound as a white powder. |H NMR
(DMSO0-d6) 8 9.17 (d, J = 3 Hz, 1H), 8.30 (m, 1H), 8.24 (dd, J =9 and 3 Hz, 1H), 7.72 (dd,J =9
and 3 Hz, 1H), 7.63 (d, J =9 Hz, 1H), 7.44-7.38 (m, 3H), 7.15 (d, J = 3 Hz, 2H), 6.27 (m, 1H),
3.85 (s, 6H), 3.75 (s, 2H), 2.57 (m, 8H), 2.52 (s, 3H). HPLC (max plot) 90%, Rt 3.34min.
LC/MS: MS : (ES+) : 550.5, (ES-) : 548.5.
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15 mmol; 5 eq.) is added. The reaction mxture is
stirred at roomtenperature #®r 2 hours. The reaction
W0 sooguenghed by addition of water and neutral i PEZEP3006/065688

Exam' ﬂadig()' Gl :ﬁlfll gt

1} thigjhiemiere shlfmandde (130p- HECIRAW The product is extracted
with DCM the organic phaSﬁ is washed with citric acid
10% then dried over MSO04.\ After evaporation of the
sovent, the crude residue oby 8\13 purified by
flash 20 chromat ography to a d énmg (9 %9 of the
title corrpound asaV\/nite povvdr 1H NMR (DMSO- d6

9.17 (d, J = Nﬁ 1H), 8.24 (dd,
and 3 Hz, 772( and 3 Hz, | H), 3
(d, J =9 : A N8rgkm 3H), 715(d

Hz,2H),627(mI ,38(5=@36H) 3.75 (s, 2H),

2.57 (m 8H), 2.52 (s, 3H). HPAC (max plot) 90% Rt

3.34nin. LC/MS: MB : (ES+) :¢5%0.5, (ES-) : 548.5. 25

148 WD 2007/ 023186 PCT/ EP20067Q65688 Exanpl e 150:

5- (am nonet hyl ) - N-{3-f ( 3, 5- di nethoxyphenyl ) anm nol gui no

xal i n-2- yl }thi ophene-2-sul fortdli de (150)- HC1 salt O

P~ (N ~NH. N O=S= . . .
N-{3-?(§ 5 ({1316151106\?7?@1%@] Eﬁé‘ﬁ%")"&%‘?&f@'ﬁéﬁ?ﬁoﬁl é-ds}lﬂy}dro-2H-1somdol-2-
yl)mem?ﬂ{lﬁéph%ne diaKenanide gs oo @Hnins R INdP ks sampe'élded in EtOH 510 ml)

met hyI]th| ophene- suI onam de 3584 ng; 0. 97mmol

then hgdirpzmg hy drgtee@ddimnli 19 bnoal; 319D ad gdded hEre tageioamiptire is ‘stirred at rt
for 5 (l;%/g.c eml(xgurg' nﬁ'lterczd gflf ?H&) w’agledevgl)d} A%ﬁgg ge(f%slaa?hsraﬁ in EtOH to

6
9
3

NGNS
o~

on mx ure IS S

affordMafidr di@ng Snddr |VhaILﬁ:ﬁi lﬁﬂﬁlgé(m@%\)\laﬁfhe d1thellcbh1p6ﬁih\dl ﬁd‘eephrent Treatment of
recrystal|ised in t

nd
the patyat (T et hirgme hOom) St IR M POH SRSt d 2 MED b HRaRE: 1 o0

ordf 2R TS P PGBy Pid) W%&%“%‘&?-d“ b1228 brs,

1H), 888 @r US), 30y bt §29), BHATIES (i, 1D, T84 Urrd. 8s1za 1 Higl 1.947.51 (m, 1H),
7378 gt R, (DVEQ,30) o A2, 28, (b, 5 L Dy 8188 (81 50
6H). HPIC Bkl plot) 9919997 1. Yormih. LEYME: (Hs+): 4?7-2357@35847(0@.

AH) . 7.18°0d, 3 2 3.8 Hz, 1F), 6.18 (1, d'= 2.3 Hz,

1H), 4.23-4.16 (m 2H), 3.70 (s, 6H). HPLC (max plot)

Erand5s 99%: Rt 3116mn LC/ MG (ES+): 472.5, (ES-): 470.4.
Xam ic Il ogi cal assays The efficacy of

The eGREBOMNDS funﬂsr@f th®uRBhiicHini ifhibiik lhd PBK hbBeccBUFHd phosphorylation
may ble rt]edsge%elg tlllel tch)llowmhgobsmcl?lgé ggsgyti Hon

The assay combines the scintillation proximity assay technology (SPA, Amersham) with the
capacity of neomycin (a polycationic antibiotic) to bind phospholipids with high affinity and
specificity. The Scintillation Proximity Assay is based on the properties of weakly emitting
isotopes (such as “H, 'L, **P). Coating SPA beads with neomycin allows the detection of
phosphorylated lipid substrates after incubation with recombinant PI3K and radioactive ATP in
the same well, by capturing the radioactive phospholipids to the SPA beads through their specific

binding to neomycin.

To a 96 wells MTP containing 10 pl of the test compound of Formula (I) (solubilized in 10%
DMSO; to yield a concentration of 100, 25, 5.0, 1.25, 0.312, 0.078, 0.0195, 0.00488, 0.00122
and 0.0003 uM of the test compound), the following assay components are added: 1) 10 pl of
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may be tested in the follow ng binding assay. The
assay conbines the scintilla#on proximty assay
Wme(mmnmimtgy (SPA, Anersham) with the capacityPOI/EP2006/065688

o AESINCP 45 BPY RGOS, PP ShphBURIRC gc 2 v, D1

2. SmM'hHaSCﬂ)an UN1ah IHBpe:PﬂO)KmNﬂ by Aspand 3)s1pasechngh of Eﬁman recombinant
roperties of vveakl;éﬁ) tBttI ng i sotopes (such as
NC

GST-HB3 (3Hpyes Gl AY ¥sglyeal 4o ddtay enwbavqnb%rqonbtemperature
o 120EAEEL 0 o RARRSAL ML S S0 Sy o soltion
contaihing 25A e1gseEmeomgtin;cobied PAfR SIP A bgadsha TP mM::nﬂdvEDTA 6 2rnM in PBS.

e esPREl s o e <o bead b pugh LRELE Shock 6
blndm:koof1 %Iﬁ)fspﬁ[)l\/%ldset%t n&?f%ﬁ#@ﬁAOJeagso rz‘@f@r%réélﬁltz{tﬁﬁl mhle'régﬁilycm coated

a concentration of
PVT SP@ beads2fier Son@urs a@ 1608 x O rgtigstive Poing3)P 13 c@l@mz@ed by ecintillation
und) the foll owm ng assay
CO“““E‘%H})@%M% l\glr%(’%aegad dpla%%f BT of 149 WD 2007/ 023186
PCT/ EP2006/ 065688 |ipid mcelles 2) 20l of Kinase
The vbhhfai endiédtePliny TATR 116aMy3RBernGl the NUS) M) SV rddfdet to PI3K, i.c. the
2.5mMM Na3VO4 25Min Hepes 40 mM pH 7. 4) and ) 10l ‘
amOUI(tlf[t@ﬁﬁg)lfYoif) Mnaam SrOe%omblhnmn of 8T -1PEe6 SeidhvHiegreshaa0aivonsiderable

col fter i ation at room
imnibif fobaerTHDSPIR Lot La e K RE o agrt at on.
the reaction is stopped by addltlon of 200 | of a
solution 5 containing 250 g of neonyci n-coated PVI SPA
Examplegasinhigytprygativivica ier eppausdsafithe RveEEon argpet oysgglablal below.

rl\llutr }’lhgtri\nlt ﬁ%Hf%qt féiaif) Value%o Q%Tﬁgrfzn{? cﬁe%lvlﬁéxefesfa%alﬁlgt%mm es
phosphol i pids to neonyci n- SPA beads. After

preci piltati on of the neonyci n-coat edp/f VT SPA beadp
for 5 mnut eExcaﬁplaM)O X g rad| oactllcve(#@dl ns(3)P |s

quant i fH-ee—by A SOt —a—Yaae

M cr oBgt a TM pl Zl?e counter. 10 The vglzlfbs i ndicateg in
Tabl e ITDeTow rgger to theg TCoU (M W respec D

Pl 3K, il.e. the anopunt nefessary to achieve 50 %

i nhi bi tjion of satd target} Said val ueg3show a

consi derable—irhi-bitory—pot-enrcy—of—pyaz-re—corpeiinds

SO

with rggard to ﬁ'iSK Exarrpl es of mhggfet ory activities
for corpoUNdS 05T HE [ NVETT O are SgpsPut 1 tapte |
bel ow. | 15 Table 1: 1C50 values of pyrazine

deri vat|i ves agai4dst P13K. | PI 3K Exanpb& No | Cso (YM
20 0.240 13 0080 11 0 W30 88 0 073 /5 O 056

138 - 0.027

Example B: SCF-Induced PKB/Akt Phosphorylation in Mast Cells.

Protocol: Primary bone marrow cells were isolated from 4-8 weeks old wild type mice and
derived to mast cells by incubation with medium containing 20 ng/mL of stem cell factor (SCF)
(PeproTech, Switzerland) and 20 ng/mL of IL-3 (PeproTech, Switzerland) for at least 4 weeks.
Confirmation of the expression of mast cell specific surface markers was done by FACS analysis
using antibodies against c-kit (cKit-PE mouse antibody; Pharmingen). Cells were maintained in
culture in the presence of SCF and IL-3. To induce PKB/Akt phosphorylation, mast cells were

resuspended at 2.5x10° cells/mL and starved in medium containing no SCF or IL-3 for 24h.
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144 0.030 138 0.027 Exanple B: SCF-Induced PKB/ Akt
Phosphoryl ation in Mast Cel l1s50 20 Protocol: Primary
whoove/ozEss ow cel |l s were isolated from 4-8 weekBCDEP2006/065688
After PlbubdRE WHE o APGindd OF 1VEBMSD T8S40 SGlk&, BY tivated with 20
erp%cugatﬁbn Vﬁt% ﬁed}un1contgFﬂ?ng 20 né#nﬂ ok‘g?gﬁ$1W1e b
ng/mlcel SCFafor d5 hBOkEs at (37efr,obedhin Sivd penfoamal)lclayaid @0 20 minutes and

ng/nmL of. IL-3 (Pepro itzerland) for at |east 4
permeBURG! Vigh, Tt Pt 508 HE" el brBsEHeon abiToRgs rEaTfure. PKB/AK
phospB&S§ &t ibh Gva8 WiSiAf S dRIKEPRosPRS-SHRDE WecRCRLENRIbY &S (Cell Signaling)
usi ng anti bodi es against c-kit (cKit-PE nouse
mﬂiﬂanhhgﬁdﬁﬁIﬂ@@ﬁﬂ$ngen). Cells were maintained in 25
culture in the presence of SCF and IL-3. To induce
PKB/ Akt phosphoryl ation, nmast cells were resuspended
at 2.5x106 cells/nL and starved in nedi um contai ni ng
Resulty0 [i3(hition of BEB-ihdice@ ARt pHosPhoryiriakh07/ 023186
PCT/ EP2006/ 065688 After preincubation with conpounds
or 1% O for. 20 minutes, cells were activated w.th
Examplgs Oﬁ% [Pitopy ackFtiep QT cPBINRY: ‘éféﬁ%{msl?“(@, arg seloyt jnplaplashgbelow.
par af or mal dehyde for 20 m nutes and perneabilised
with 0.2% Triton X-100 for 10 minutes, at room
tenperature. PKB/ Akt phospiyyl ati on was visual i zed
usi ng phospho- Ser-473 specific Akt anti bodies (Cel

Signaling)l 5 an ard FAQS prot pcal Resu] t s:
I nhi bi ti or—af ch?ah@ﬁgpd Akt phosphotyMEt i on Fkanpl es
of inhibitlory activiggi es for cpnpoundggaf the
inventionf[are set outr I taptel rt perow._ 10 Taple Il
Exanple n{1cs0 pM %80 0 09 1R0 0 1301831 0 15| 138
0.18 134(0.21 139f.27 39 0| 35 149 4@.39 13f 0.40
20 0.41 135 0.54 13Z U.09

138 0.18

134 0.21

139 0.27

39 0.35

149 0.39

137 0.40

20 0.41

135 0.54

132 0.68

109 0.82

65 1.19

106 1.22

136 1.22

95 1.60

38 1.89

56 2.42

Example C : IgM-induced Akt phosphorylation in B cell

Protocol.
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30

109 0.82 65 1.19 106 1.22 136 1.22 95 1.60 38
1.89 56 2.42 15 Exanple C1511gMinduced Akt
w@bmgptaseyl ation in B cell Protocol: 151 WO PCT/EP2006/065688
In vitrd P43 486 PCT/ EP2006/ 065688 In vitro stinulation:
— Human PBMC were prepared froma Buffy coat (Ceneve
Humahl®BME adcre pfepaned dronf-a Boltly cgatadiceente édpital) laftBlagque TM

Ficoll ggthegiy Hiep boqts S ddsdi AP ety -0 Boo iRZf”

72400-21) without 5 serum Before stinulation
Cell cgpeepippronsviarshusicifodscalls pehad suRAMIRCIBCY Ref: %ﬁ‘&ogt%awﬁhout

c
sera BIRRUL i 99,5 KR RO O PG Py o
compdeddtin a6 iwdloduhd Betksn plakdTou 00 niigseauitcdvPCat | 0g/ M was
added to each well. After 5 mnutes, cell activation
For B \4&IF a&1vARBE B oI FABORESA MG eI 4Bk aR 16dfundBBLE&S @1t0ug/ml was
roomtenperature). 10 Fi xed PBMC were then treated f
added 20 emahrwt] b A flgir S miQuESs.%clac trormionwees segppedvivtb 4k pdtra%saldehyde (10
. _and erneabi lized with 50% net hanol for 15 m nutes.
mmut‘@tﬂlfr%‘ggt?t"%qrﬁflﬁé PBMC were washed twi ce in PBS,

esuspended i n: PBS- 4%-CS and .i ncubated with anti P-
Fixed ?BM@csvea@ thap sy d fsr20gRmutes avithd} 1% dimitere rpshed e Wlf% PBS and
i N s¥eshethBRY% Jgt her stained for 30
peme'r%l&nluéde‘gsa Wlstmﬁ emgxturlxgﬁajg lélﬁ{sl -CD1 9-PE (BD
Surfaddisggwingnces), anti-1gM FI TC (BD Bi osci ences) and goat

PMETbts P00 b 7 PBS AR ndsl iR EBS Bk e AL isprs Qi anti P-Ale

(1/100B4i80”n MR @AY 6b@at réeh képarai@. anal ysed on a
FACSCal i bur 20 |nstrument (BD Bi osci ences) equi pped

After Wlet \k}a@i ﬁﬁﬁd@@ef&ﬂtﬁ&%&h&ﬁ%& 30 MinSb oW adhixftie Epﬁntl -CD19-PE
further analysis.5103 B celis events were gathered

(BD Bescienpaenpl anti-lgM-hENCO30 Biosiidnices ané gdbdranti Eahbit Ig-Alexa 647
anal ysis, a threshold was applied on P-Akt histogram

(MOIGBIH “(%O&%Jr | gM+ | ynphocytes cells fromthe non

Flow &ltbmbirah@dysanpl es and the percentage of cells above

this threshold was determ ned
After washing, PBMC (Peripheral Blood Mononuclear Cells) were analysed on a FACSCalibur

instrument (BD Biosciences) equipped with a 633 helium-neon laser, or stored at 4°C for further

analysis.510° B cells events were gathered per sample in the CD19 positive region.

For the analysis, a threshold was applied on P-Akt histogram of CD19+ IgM+ lymphocytes cells
from the non stimulated samples and the percentage of cells above this threshold was determined

for each sample.

Results: Inhibition of IgM-induced Akt phosphorylation.

Examples of inhibitory activities for compounds of the invention are set out in Table III below.

Table 111
Example n° IC50 uM
150 0.007
39 0.011
131 0.013
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25 Results: Inhibition of
Exanpl €s2 of

for each sanple.
Akt phosphoryl ati on.

| gM i nduced
inhibitory activities

wo evo7ommeeOuUnds of the invention are set out

111 bel ow.
39 0.011 1

R1 0 013132 wWn 2

i N"PAEBEP®06/065688

n-e—n—l'CSO—M—rﬁq 0. 007
007/ 0239.88

PCT/ EP2006/
0.026 111
0.04 38 0.

129 0. 29 136 0.37
anaphyl axi s
(El evage Ja
i nj ected by
of injection) on their shaved

| ater they

DNP- human sp+a+—at-baA—(50 &1

(25 ny/ kg)

065688 138 0.016

b5 0. 024.0220 0.0

120

026 1%% 0. 027

.3003 4003
30 07" Y

4 15
137
1 0.15

-— I \J J

)
1§xarml e D.

-I--I-\J A4 .I._|'

PaSSI .82 ut aneo

us

(PCA). Ryptocol:

5 Femaj goPal b/ c

m ce

week ot d
anti-DNB39 g (50

VWere T T1tT aoer 1m
ng in id

1y
2 sites

backs. o'bzyeht y fag
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Example D: Passive cutaneous anaphylaxis (PCA).

Protocol:

Female Balb/c mice (Elevage Janvier) (8 week old) were intradermally injected by anti-DNP IgE
(50 ng in 20 pl, id, 2 sites of injection) on their shaved backs. Twenty four hours later they
received an intravenous injection of DNP-human serum albumin (50 pg/mouse) and Evans blue
(25 mg/kg) by retroorbital injection. Thirty minutes later, the animals were sacrificed. The skin
of the back was removed. The extravasated dye (punch diameter: 5 mm) was extracted from 2

punches by 0.4 ml of formamide and was quantified by fluorescence (E1: 585 nm, E2: 660 nm).

Inhibitors are administered by oral route at the dose of 30 mg/kg 2 hours before the challenge of

DNP-human serum albumin and Evans blue.
Results:

Using this protocol, Example 65 exhibits 84% inhibition of vascular permeability at 30 mg/kg.

Example E : Preparation of a pharmaceutical formulation

Formulation 1 — Tablets

A compound of Formula (I) is admixed as a dry powder with a dry gelatin binder in an

approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a lubricant.
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of the back was renoved. The extravasated dye (punch
dianmeter: 5 mm) was extracted3from 2 10 punches by 0.4
workooah2¥186 mam de and was quantified by fl uor eSPENER2006/065688
The u&gure PR iR 286870 H tab#e@%ﬁ%@ (Pﬁ'g & Ect%gﬂ 5 hé E@lﬂpound per
y oral route at the dose o ours “before
tablettihe tetled pressge of  DNP- human serum al bum n and Evans
blue. Results: Using this protocol, Exanple 65
exhi bits 84% i nhibition of vascular perneability at 30
FormBide® — Chpsdrs@anpl e E @ Preparation of a pharmaceuti cal
formulatron Fornulation 1 - Tablets A conpound of
A confung o Fomyulp ¢1) asladmiedd as aalry pyw@@\/mi@h awiardh dilugnl/in an approximate
e nder. i n an 1;2 [
11 ol ing o oI SRR EY a5 af Bl B, b, o aclve pyrazine
compdusdpet 8dpsuled 53 WO 2007/ 023186 PCT/ EP2006/ 065688 The
m xture is formed into 240-270 ng tablets (80-90 ngy of
active pyrazine conpound per tablet) in a tablet
lation 2 - Capsules 5 A conmpound of
anﬂ%%?ﬁi?dfgﬁ?yls adm xed as a dry powder with a starch
A conghidutie i Formela (BRpLRex n{gt)\,t fﬁlcrobe ll Weigyhahd kahthan giﬁhq4 mg) are blended,
m xture is f|IIed into capsul es (125, w%
passediouegd 3oyp gl mesh E&né@vwns élaencra%@ Mah § pisyipuplytnrensrest solution of
mlcrocr&%:t?fglglé @ 1119%%% eﬁ's‘a X%a‘rﬁ)%)!;pﬁ&w ﬁl!ll)) (]igfé% gﬁ)énnga éla ,Water. Sodium
benzo;nas(&’s@dng)h flougrh and Nolor bee dinghd Mllﬂi Wstlee‘amd adedl whbrstirring. Sufficient

th a reviou I re ed sol ution of
Wawrﬁﬁﬁ?b@ﬁ% ﬁ%PVﬁH@a%gﬁﬁd%gggagﬁ%mgodiun1carboxynethy|
cellulose (11:89, 50 ng) in water. Sodium benzoate

(10 ng), flavor, and color are diluted with water and
anndddéd4mﬂhhb§tirring Sufficient mater is then added

to oduce ot.al I of 5 tion
A comparer RSuBh e PSR il & Yol qRH o @lady pinder in an
approFAEEN : 2V\6vé1Ehtara€iBYAgtﬁir®ir lafhoRhNEEmakiesaim sRBAEOKI AWALE as a lubricant.
1: 2 weight ratio. A mnor anmount of magnesium stearate
The mjixtugedig darmagst igta HH-PQhme. tablgtd 1 30-QUME qlsictive pg@zinacgmpound) in a
-900 ny tablets (150-300 ng of active pyrazine
mbbté%%%ound) ina 20 tablet press. Formulation 5 -
I njection A conpound of Formula (1) is dissolved in a
buffered sterile saline injectable aqueous nediumto
Formulatioue Biigclionon of approxi mately 5 mg/ i .

A compound of Formula (I) is dissolved in a buffered sterile saline injectable aqueous medium to

a concentration of approximately 5 mg/ml.
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pyrazi ne derivative accordingto Formula (1), R? O/

woR20020288 A NX NH (R1) p\OR Oa E N'- 11R HAT/EP2006/065688

Claimé!) 5 wherein: A B, D and E are independently
— selected fromC and N, such that the ring Ris an

1.

romatic ect froan hal ogen, nitro,
BB ARy BT RU R Vo G Kyl 10 R
is selected fromH, Cl-C6-alkyl, C2-C6- alkenyl and
C2-C6-al kynyl; R3 is selecﬁédofron1H hal o,

Cl- C6- al kyl, C2-C6-al kenyl, C2™6-% kxnyl al koxy and
aryl, heteroaryl; R4 is selectdg B&m Cl1- C6- al kyl ,

C2- C6- al kenyl, C2-C6-al kynyl, ary het er oaryl , C3-Cg

cycl oal kyl, heterocycl oal kyl, aryl C -C6-a|ky|,
heteroaryl G -C6-al kyl, NHaIkyI G- 15
C6- al kyl, heterocy@’ 1-Cb-al g aryl

C2- C6- al kenyl and het'e -alfpnyl nis an

i nteger selected fromO, 1, ; as well as its
geonetrical isoners, its optlcally ectlve forns as

enant i oners, diastereoners Q toners, racemate

forms, as well as pharnaceutlc ly acceptable salts

thereof for use as a nedicament. 20 2. A pyrazine

derivative according to Fornmula (1), 155 WO

2907/ 023186 PCT/ EP2006/ 065688 R? O

wherein:

A, B, D and E are independently selected from C and N, such that the ring R is an aromatic
ring;

R' is selected from H; halogen, nitro, C,-Cg-alkyl, C,-Cg-alkenyl and C,-Cs-alkynyl;

R’ is selected from H, C;-Cg-alkyl, C»-Cg-alkenyl and C»-Cg-alkynyl;

R’ is selected from H, halo, C;-Cs-alkyl, C,-Cs-alkenyl, C,-Cg-alkynyl, alkoxy and aryl,
heteroaryl;

R* is selected from C;-Cg-alkyl, Cp-Cg-alkenyl, C,-Cg-alkynyl, aryl, heteroaryl, C3-Csg
cycloalkyl, heterocycloalkyl, aryl C;-Cs-alkyl, heteroaryl C;-Cq-alkyl, C3-Cs cycloalkyl C;-
Ce-alkyl, heterocycloalkyl C;-Cg-alkyl, aryl C,-Cs-alkenyl and heteroaryl C,-Ce-alkenyl;

n is an integer selected from 0, 1, 2, 3 and 4;

as well as its geometrical isomers, its optically active forms as enantiomers, diastereomers,

tautomers, racemate forms, as well as pharmaceutically acceptable salts thereof for use as a

medicament.

A pyrazine derivative according to Formula (1),
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/ R 11 3 BSA NX NH (R1) p\OROa ENNSCR HII O
(1) wherein: A B, D and Elase independently sel ected

wo ewmoe3isid N, such that the ring R is an ar onBtT/EP2086/065688

ring; R is selected from Qalogen, nitro,
Cl1- C6- al kyl, C2-C6- al kenyl -al kynyl; R2is

sel ected fromH, Cil-C6-alkyl, Pkenyl and
C2-C6-al kynyl; R3 is selected f , hal o,

Cl1- C6- al kyl, C2-C6-al kenyl, C2-C64al kynyl, al koxy and
aryl, heteroaryl; 10 tLA ecNHd from Cl1- C6-al kyl,
C2- C6- al kenyl, C2- a yI heteroaryl, C3-Cg
cycl oal kyl, hetero EI ﬁl GB al kyl ,

het er oar yI Ci-CB-aIkyI &- CﬁNcyd+ﬁ G- 06-al kyl ,
het er ocycl oal kyl Cl-CB-aIkyI arJf -CB al kenyl and
het eroaryl C2-C6-al kenyl; n is an i nteger selected
fromO, 1, 2, 3 and 4; with th&first provi so that
when R4 is thiophenyl, it is not selected from group
consisting 15 of. unsubstituted thiophenyl,
unsubstituted chloro-5- thiophenyl and unsubstituted
phowo: 5- thiophenyl; with the second proviso that

AR ® ROSag! berk e PR TR LRSI s am aromas

ﬁn@ronn phenyl , p-net hoxy phenyl p et hoxy phenyl,
m or p-chloro phenyl; m or p-nethyl phenyl; o-

Bl isselopted Gioon B bapeen. oittor €1440- %hén@}i Cplieny] and kit Geoalkyny!:

ﬁh%r&&ecteﬁ)gl\l?eﬁu?égmé’%(gﬁ% '@6( %ﬂ% | é‘ﬁ@gmd &n “??{%%Ls: fu?ed

Ri issdiadéd abedHphaoy C,-€Rlatiot.ed,-Cr-atkehiie C,dlealbynyl, alkoxy and aryl,
conS|st|ng of . m, p-di nethyl phenyl; m,mdinethyl
gRgIYL o-, p- dlnethyl phenyl; o-, mdi et hyl phenyl'

R4 r{?tslgl)él:th? frdHoe OCPQF&W Cz- -'ameg I I'd‘zoééoalfa ryl geteroaryl Cs-Cs

m di oro pheny foro mnitro pheny
oycdﬂaﬂiq»lyhemrqulrmllgh eyl C1 Qéalknyt ietelrarflithals- 4dkpl\/ CS-@g cycloalkyl C;-

erein R4 i 1, enzod Xi i 1S, a )
Lot eB pBrb bl D a8 e o alond v bmapn CarCoralkeny'
h $OEhRgel defocRRtGARD! ¥, ABtiha; forms as enantioners,
di ast er eoners, tautoners racemate forms, as well as

phArthaGstproaiol hatwbepRak Biophtnyd, i freneielecteg@rom group consisting
of: unsubstituted thiophenyl, unsubstituted chloro-5- thiophenyl and unsubstituted bromo-

5- thiophenyl;

with the second proviso that when R* is a phenyl, it is 2 mono-substituted phenyl that is not
selected from the group consisting of: p-bromo phenyl, p-methoxy phenyl, p-cthoxy
phenyl, o-, m- or p-chloro phenyl; m- or p-methyl phenyl; o- or p- fluoro phenyl; o-CF3-
phenyl; p- or m-nitro phenyl; p-NHAc-phenyl and p-amino phenyl; or it is a multi-
substituted phenyl, that is not an unsubsituted bi-substituted phenyl selected from the
group consisting of: m-,p-dimethyl phenyl; m-,m-dimethyl phenyl; o-,p-dimethyl phenyl;
o-,m-dimethyl phenyl; o-methyl p-fluoro phenyl; m-,m-dichloro phenyl; o-,m-dichloro
phenyl; p-chloro m-nitro phenyl and o-ethoxy m-bromo phenyl;

with the final proviso that wherein R*is a 1,4 benzodioxin it is a substituted benzodioxin;
as well as its geometrical isomers, its optically active forms as enantiomers, diastereomers,

tautomers, racemate forms, as well as pharmaceutically acceptable salts thereof.
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10.

11.

12.

13.

14.

WD 2007/ 023186 PCT/ EP2006/ 065688 3. A pyrazine
derivative according to clailig 1 or 2 wherein Rl

waedogorrass from H and hal ogen. 4. A pyrazi ne deCT/ERP10D&/@65688

[
AR AU BIES S A0 RLENTE LRI oz
the preceding clains wherein R3 is selected from H

nd al ko . pyr.azi ne derivative accordin
e el B aath et B O R R N ethy
hal o, aryl and optionally substituted heteroaryl. 10
7. A pyrazine derivative according to any of the
PriveadiaderohtiyereconrdengiornnRa fite pre¢aditeedai@p-wioseia R4 selected from
ﬁ? gﬁ alkenyl C2- C6- al kynyl, aryl Ci-C6-al kyl and

Cik F Cl- C6-al kyl. 8. A pyrazine derivative
accordlng to any of clains 1 to 6 wherein R4 is
selected fromaryl 15 and heteroaryl 9. A pyrazi
éewr%@q derivatysrageardingdo Ry obfthe plaimy &dedi WbefélnaRnBS selected from

0 10. A pyrazine

er \%’at |I@e()p§8%@lygﬁgﬂﬁk‘%agﬁte%a clains 1 to 8 wherein A
is N B, Dand E are C. 11 A pyrazi ne der|vat|ve
according to any of clains 1 to 8 wherein A, B an
érrevr@mecﬁqrsvamve aqogrdlxag by #79 frde gercrdiagiclaima st Rg iy glected Ci-

-X]kgf C%ﬁ?o en; &@)ﬂ%{%e u?il?ect eﬁ&)?&& -g';”a'ﬂlyl,

and al koxy; R, n, R4 A B D and E are as defined in

r.ecedi. n cl a| 13. A azine derj vatl £e.
AoseRarngene? iy Cosrdingdo a%ega[affas driaitwhiiRer ki s seeted from aryl
88l kedBsyfrom H and halogen; R2 is nethyl; R3 is
selected fromH and al koxy; A B, Dand E are C; R n
and 30 R4 are as defined in the precedi ng clainms. 14.

@rﬂé%%zgt%el @eel}:V%I. {f‘lﬁé&% é?%?occor tgeqp]:ec% {1% ]%1mwﬁelieg1A B, D and E are
gethyl; R3 is selected fromH and al koxy; A B, D and

E are independently selected fromC and N, such t hat
the ring Ris optionally substituted pyridinyl; R4 and

OB b BREGREE T BRI ATPR BB nd e

derivative according to any of the preced| ng cl ai s,
selected fromthe follown rou
Apypgesd eawﬁ%%%@yﬁ%w a}lﬁ@% A }Ia%fﬁbmhr«wnz AyPjand E are C; D is N.
benzenesul f onam de;

{3-[(3, 5-di net hoxyphenyl ) am no] qui noxal i n-2-yl }benzene
ALﬁyimnmrdaﬂBzatwe according to any of the preceding claims Wherem R' selected from H

b b Rt RO RRe i g AT R AR Bk B e as

fidtdeliZn ﬁfe‘i‘iré@ﬁﬂl‘%’%&'&ﬁ@nw )am no] qui noxalin-2-yl}
-1l-methyl -1 Himdazol e-4-

A pyrazine derivative according to any of the preceding claims wherein R' selected from H
and halogen; R?is methyl; R? is selected from H and alkoxy; A, B, D and E are C; R, n and

R* are as defined in the preceding claims.

A pyrazine derivative according to any of the preceding claims wherein R' is H; n is 3; R?
is methyl; R® is selected from H and alkoxy; A, B, D and E are independently selected
from C and N, such that the ring R is optionally substituted pyridinyl; R* and are as defined

in the preceding claims.
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15.

sul f onam de;
N-{3-[(2, 5-di net hoxyphenyl ) df no] qui noxal i n-2-yl }-4-ne

wo byzlozrigene sul f onanmi de; 10 PCT/EP2006/065688

N-{3-[ (3, 5-di met hoxyphenyl ) am no] qui noxal i n-2-yl } - 3-ne
t hyl benzene sul f onam de;
N p@rafip2, Serdiatmed ogyrdingnyd Yayi afojlgupreoxdihg reldng| keldete@ from the
1%thyl benzene sul f onan de;

oy g FOBP i met hoxyphenyl ) ani no] qui noxal i n-2-yl } - 4- e
MW&MZ@DR2 Slﬂlﬁ@&ﬂﬁﬁiﬁéﬁ l)atﬁmeiq%fﬁb'xhhn-}yl} benzenesulfonamide;

[ (3, 5-di met hoxyphenyl)am no
Nu{%ﬁiéfdlmmymhehylc)@jhmn@mos@ i-3rid hheegnesulfonamide;

y [é}(ﬁ;{kég ;5115 Iﬁ.%ti‘lﬁ%}?@lg henéﬂ%llalé)xa %]59 o ar%?}ﬁcl))s&fonﬂ]lb\}mzmg deid;
8= {#£/ G{cﬁn{e{h%xf}];wnyﬁ&ﬁm lnﬁﬁﬁllﬂarmm}ﬁampmlmfua%owz}

am no) f ony enyI ropanoate; Met hyl
fopamider 3, 5- di et hoxyphenyl ) ami no] qui noxal i n- 2-yl } ani

gl
RerSt bR AT Bnial o ior i amsiy enrspe pulprppric
NO{%H&ﬁZ(BﬁEtI@MhﬁM@]MIﬂ@Q]qumoxahn 2-yl}-3-methylbenzene sulfonamide;

Pr %[(g&sélg}%dloglh}g?é @?{gl?lg luil?ﬂ?fiﬂlgr %}Jla-g?ﬁ(l%[hlyﬂ)e&ZG%L }suléflron(amlde

3 )
(LG A ISR Bl USSR DL ipori
N—bf(ﬁm[)-Q\E {5—[((3!,i?émtﬁﬂl(y@bbmyfﬂ))lmmqj@lqwaﬂln)@y]}ﬂl—l@&hﬁhé%@(fpnamlde

Sl e A Bt e R | HoRaRH . 2 P ang yonamide;

Melsﬁ B%ﬁéﬁ{&@ﬁ% lin-2-yl Ifonyl
h%él udz [gmél(net hoxyph(}e]%yl gmn %ﬁ?onxg)ggll%}%miﬂoﬁs% O(HY]
Elndmyl}@mﬁal)w{:) benzene sul f onani de;

b 7 Rl bR A B PO Yy R pph Bhnzonte
NE f33[(56dd1ﬁ‘EtHEbQ$£MﬂUMin)namuﬂQﬂx@Hﬂl-Q0ﬂPJ3LﬂDucﬂob’énk&%l’klﬁﬁﬁamMe

sul f onam de; ano- N\-

N3zl (&5oﬁlﬁ»@th@éxglwﬁélawma}ﬁwxamﬁoﬂh14r(rﬁne:2h>glw}lft§>@ﬁ12 dgezene

2-chl oro- N
%@%Ot[ﬂ?@@ di et hoxyphenyl ) am no] qui noxal i n- 2-yl } benzene

Blu{ 32 anditethox fpheh@hirhiio hrudh axetimaxyl pl2exgihy dio- héb}benzodloxme 6-
%g%woxa i n-2-yl }pyridine-3-sul fonam de; 158
186 PCT/ EP2006/ 065688 N-

Ns{ing§ 5%1@6%&?%&‘191‘3%%'01@ d}%im qwnf-g)-(@&f.rgﬁﬁhﬂl-% sulfonyl)

dazol e- sul fon
béI{ZEHe[s(ﬂIQISmddﬂet hoxyphenyl ) am no] qui noxal i n-2-yl }-4-fl

R BB R R B Rl e sy aigresmdsiopyb bepsene

armln}lllgmzene sul fonam de; 5
5-di net hoxgghen | ) am no] qui noxal i n- 2- yII} 4-f 1

NO&OK ,rﬁz(bm@th@pgypm& rdimo |quinoxalin-2-yl}-3-(methylsulfonyl) benzene

sulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-(methylsulfonyl) benzene
sulfonamide;

2-cyano-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} benzene sulfonamide;
2-cyano-N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl} benzene sulfonamide;
2-chloro-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl } benzene sulfonamide;
N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}pyridine-3-sulfonamide;
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4-cyano-N 13
-[ (3, 5-di net hoxyphenyl ) am ndp&ui noxal i n- 2-yl } benzene

WG 200702586 de N— { 3 - [ (2, 5 -dimethoxyphenpt)/ER20061065688

[('(9)53&1 oxy ﬁ%{l@%&xﬁﬁn Q%ﬁ} qemethlyl 1H-imidazole-4-

qﬂfomamaxlel,n 2 yI}msthanesquonam de; N { 3 -1 (3, 5

d{ﬁnﬁggacm{‘@g %i% ﬁ%mmo ﬁjﬂor;(g i I2I yq} -%I-Huor})betnglenoe srl]lﬁlgnamlde
sti (3, 5%{4&%&9&&%&%@@%@@ AYigyeal-b il Ao k@RS nide;

sul f onam d

B-{X E(l3f5E‘(lmeﬁwayw@nhba@ymhwoyahmﬁ@ﬂhﬂrfhwabam%@sylf})azmnde
% %’%’f{%s et SRR sy Mk R nsyeatin-Aoutnonrens syl fpupmide:

Q%Qﬁﬁieihoﬁﬂﬂr?eﬁ I &hinoMeiittiklalin-2-y1} benzenesulfonamide;
ofi('ls 5- di met oxyphenyl ) am no] qui noxal i n-2-yl } am
2;5 pethox rphephid#BIO IayxE bt ﬁ}@ethgrgasulfonamﬁe

.ﬁ’yf#t@?%@l L P PLORARIEN) ATpaela a2

K- @1 (®5ediMethoxyphenyl)amino]quinoxalin-2-yl ymethanesulfonamide;

13- [ (2, 5- di met hoxyphenyl ) am no] qui noxal.i n- 2-y enzene
({%3&,(%‘ﬁndgtgg‘;ﬁoxyphegyl)an%/mz)]qmnox!ﬂgn 2-y }ammo)sulfony}l] enzo?c acid;

%%)E it f[gﬁzg(? 'S?CL %g%ﬁg&g?ﬁ it WXQHIII-Q%Q?Aﬂél%o%ubfl)ﬁﬁmenzoate;

I C aci

Blofldd B{[{ 3-[(3.3; cﬁnﬂthmaymmylphmmy]@uamxabﬂ@wltmmb)snlf@ﬁﬂl thiophene-
m no% sul fonyl] phenyl} propanoic acid; N

? 1814 et hoxyphenyl ) am no] qui noxal i n- 2-yl }

5-%h16% Ryks- ‘2@‘8’Eh?e’t1§)x?blli%§29ﬁnﬂo]qlftnoxahn -2-yl}-1,3-dimethyl-1H-pyrazole-

benzot hi azol e- 6- sul f dham

4-3ull¢rmn8ddi met hoxyphenyl ) ami no] qui noxal i n-2-yl }

chlrlg)lk o] omf&tsh dlfandeltlfaozx(})fphen_yﬁémlzn%]c?lﬁlllch%ﬂral IE.-}gﬁl.E)enzene sulfonamide;
13 B3, 5&hmbmﬁﬂﬁ%ﬂmhbﬁmmﬁhﬁmJ@@}@@im@s@fdﬁy}lhﬁ@ﬁﬂ% 2-

sul fonam de; N {3-[(2, 5-di met hoxyphenyl)am no]
%PJPMI&IEIPW»Z yl} -3-nmethyl-2-oxo-2,3-di hydro- |, 3-

ROl B RSPl A RAEEE Merd oy amaLaterst

pnmbﬁmamﬂe 30

B i3 S BoS RO e gt ka3 okb 2 £ aro-1,3-
bérﬂzéth%zéle%%m%ﬁh@éﬂyl )am n0] qui noxal i n- 2-yl } benzene
N-13

sul fonam de; 4-acetyl -

NeB: HdemIBﬂmxyndtwyﬂymlmniqwlamhmamd} i2pk, 2-byhAotthehazie4-
%f onapmi de; N {3-[(3, 5-di met hoxyphenyl ) am no]

ﬂﬂ"%’?@ %n-2-yl}propane- | -sulfonamde; N { 3 - |

§2nhlopo-Ndi ﬂg@@&%@lﬂﬁﬁyf ﬁen@ﬁhﬁﬁlo]]@lﬁh&@lﬁﬁlﬁ ﬂ?gedklene} sulfonamide;
e -

t hi ophen sul f onam de;

e 2ér¢r@@ﬂ)@xyﬁw@mm@ﬁimm dlimardl Frmahyi3-oeddeibydro-1.3-
ul f enam 2007/ 023186 PCT/ EP2006/ 065688 N-

?eél-zf)%%zgl-e' i %%%%ép{ﬁ?enyl ) am no] qui noxal i n-2-yl}

4-braneiNres @l 5-dinkdthoxy ey | atrihr] qetdfabin ¥/ dBenzene sulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]pyrido[2,3-b]pyrazin-2-yl} benzene sulfonamide;

4-bromo-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} benzene sulfonamide;
4-acetyl-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} benzene sulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl } propane-1-sulfonamide;
N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl } thiophene-3-sulfonamide;
4-acetyl-N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl} benzene sulfonamide;
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N- {3-[(3, 5-di net hoxyphenyl ) am no] qui noxal i n-2-yl }
-2,1, 3-benzoxadi azol e-4- sulifonanm de; 5 3 -chloro-N

w@ 200[7,@81156 di met hoxyphenyl ) am no] qui noxal i n- 2- yP¢DEPZE6IE55688

U3 Q9 thoxyphch 2-yl}-1 thyl 1
R R e R Mauimoratin - imefi  imidacole-S-
sﬂlfoﬁlamalﬂ; de N {3-[({3- [(3 5- di et hoxyphenyl ) am no]

PRI Fod s o) sul Lonv L aenyl ) acelam g o

gﬂfoﬂ%ﬁlel n-2-yl } propane- | -sul fonanide; 10
N-{3-[(2, 5-di nmet hoxyphenyl ) am no] qui noxal i n-2-yl }-4-(t

Bichlono™No {ﬁy{(ﬁ §1ﬁt¢§mz(§p]@eny§@umfr®ﬂ@m@@hn -2- yl}benzene sulfonamide;

Q(S& %&fy[ &3 (? Bd -4 &Oéyﬁﬁﬁﬁ’m@a Jggf’“ A dDa oY f}mannde

fi ((%3-'§(3d3 Hﬁiéﬂlﬂ?&&plﬂﬁﬁhhﬂﬂfﬁ]@ﬁﬂl&whﬂ%ﬁl}hﬂiin%jé(ﬂlfbh?lmﬂ%?l}
Su

f onam de;
iGtander o- 3- [(3 5- di net hoxyphenyl ) am no] qui noxal i n-2-y

N}?‘eﬂ o R BB o e RPpide oy
N {B- ['(2,3 dihioR@ptengyArh@0 fiirtbalin-2-y1} -4-(trifluoromethyl) benzene
(2, 5-di net hoxyphenyl ) am no] qui noxal i n-2-yl }-4-ne

N-t{?i‘ Bikrene sul f onani de;
h‘l'[é 3: [gl( ﬁane % T_(J'lll Hé( qh%kﬂﬁl @Xﬂ}aﬂﬂhg)’s&fm&%ﬁbﬁ Tacid;

N-c{lB)r(E (\B{S{(@LSﬁﬁtrhadmpblmmyl))tmmd}m]lmnahnﬂayh}her&egd $ulf®namide;

h | f d
f\l f@gf??%z@?@ e SHESRYD ainoh eRieliB2ar  hengegn sulpngpide:
2 2= yhieloh n§1%1f1916]%1ﬁ‘1ﬂ1ﬁa111?—@ yl}-1-pyridin-2- glmethane sulfonamide;
Nr (3, 5-di net ho Igphenﬁm1 am no] qui noxal i n- [}-1

py
Kgg @nn’élohmp{@ng ArhimQ rdye;ahn-&/g;tlh-yl}methoxybenzene sulfonamide;

no£3( &? Pe %ﬁeﬁwﬂﬁ’ XI%P %)ﬁg&@j@(%f uzlmn AR ethane lefgnannde
N- {325(5 62d15ﬁﬂi°“?ﬁﬁmwﬂﬁﬁ6}dﬂmmhpm43d1@[:tﬁo:éyti@hme agifenamide;

benzene f onam de

3-
NB&[ %(éﬁr@ﬁﬁﬁwymi@ﬁyﬁ)ﬁ@wmwhwml}ﬁ mcr&dpr} -2-ylmethane sulfonamide;
RSP R AR T Mool 2o i datahans onamide

bledil d€( {3-§2 6Ifdlﬁnﬁmokbrphenyl)ammo]qumoxahn 2-yltamino)sulfonyl] thiophene-
éS [(3 met hoxyphenyl ) am no] qui noxal i n- 2-yl } benzenesul f

t h% 2[( [2(52d11§16fﬂo ﬂ%ﬁ&%ﬁﬁﬁl@ﬁy}ﬁlmﬁ@bww 3ly1 ez kulfo inide;

xybenzene s fonam

H-{3- E(S-I{le(tﬁqﬁpherryélahmxﬁghenydlmahyﬂb]:wnmkfahamkdz yl }am
d - 3. - et
R A e S O LR G S T ey
fli%hlo%)-N {3-[(3- methoxyphenyl)ammo]qumoxahn 2-yl}benzenesulfonamide;
&eﬁé(z 5-di met hoxyphenyl ) ani no] qU| noxalin-2-yl}-4-io

érﬁ@H@mOﬁ@p{@ﬁy @mino Ryl -3-methoxybenzene sulfonamide;
4&{{1% (2 DX URBALA AT R 3R b1 Ainthd RAMAS MButanoic acid:

M= {3 E(Sde(tﬂo;@fpﬂemyah@mqmaaydlmmnﬁlmme@mmm& yl }ani

no SU ony gmenzm c acid

XB@Spdime GYEP@FMB%?%W%QM'H@]IM%QWZWGEDWI}VHWG
I
ﬁ%{((ﬁ]@ﬁf [(}g rg 8}%5&%%@8 aél’l}]lill qumOﬁ%]]mqalyrl]}(;bfg ene sglforfa}n‘ude
#6) (SHK 2, 6nlyintthexygphicny gmnido [g8moxalin-2-yl} ammo)sulfonyl]benzmc acid;

&%&%ér{g‘@nggg[? ﬁ‘lﬁ%ﬁﬁ@ﬁ%&%@mo qu%n%xa n- ylgammo suifonyl] Jt)utanoate

4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl|benzoic acid;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-2-fluorobenzene sulfonamide;
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WD 2007/ 023186 PCT/ EP2006/ 065688
N-(3-{[ 5- net hoxy-2- (1H pyrrabkel -yl ) phenyl ] am no

wOQ o7nozsd | n- 2-yl ) benzene sul f onam de;  Met hyl PCT/EP2006/065688

n

Mefl84 B([Q{%K@US thmhgwymnyﬂ)a)rfnfMMI@XhMQaﬁ}miﬁe)sh}felﬁylhbenzoate;
i de; 5 4 - N
Rl 8- datheR ey dn it PRaRa oot Fsdry Sy dine3-

Mfofn%@d@ de; Methyl
3-[({3-[(3, 5-dinet hox]:\l/phenyl ) am no] qui noxal i n-2-yl } am

ﬁ@)@]@qﬁydﬁw?)}[(bmlmyg enyl)ammo]qumoxahn 2-yl}benzene sulfonamide;

Rl B BRI BT P L B Bo Rt bonzosc
33 B3([33, §Jﬂ1@émo;@pmeﬁﬁwmﬁaﬁnwomm DG Quiin@X¥akd iy R hivphene-2-

benzenesul f onam de;
sarbaylicachl di net hoxyphenyl ) am no] qui noxal i n-2-yl }-2-(m

R UG ROR et REOFRBA O AR 2 v1 hencengsulfopangide;
NO{%H&ﬁZ(Bﬁﬁtlﬁ)Mhﬁ@ﬂﬁlﬂhdﬁo]q%o&aliﬂl—@limme(-nﬁthylsulfonyl) benzene

[(2 5- di met hoxyphenyl ) am no]
foﬁél% % n-2-yl }thi ophene-2- sul fonani de; 15 N-13 -

E( % I;,(g%t & %o%yéﬁ%&%&xﬁﬂ%ﬁﬁhﬁo%hﬂ Qlylﬂ-li' %ré@én&éhe%u%némlde

ne su fona

N5 {Bel1¢19; 18- (G (26 iomythheyphih drinriod lquinosadid-2yl Rhippher-F-|
u {oben ene sul fonam de; N
"go[nf‘l?l = di met hoxyphenyl ) ami no] qui noxal i n-2-yl}

264 7
RN S e YD

Nu{3ﬁHiéfdlme@wmlw@m@n@o]@mmhwmd Saorybangens sulfonamide:
%Iéigz @%g suPPo a%%g%a&lnn}qrﬁ%oxapn LIVIRR I S T

benlz3nds(Bomtlideet hoxyphenyl ) am no] qui noxal i n-2-yl }-4-(p
&rrol i.din-1-yl sul fonyl) benzene sul fonam de ; nethyl

133 3pdiydsod;, %@W@QV&W&W@@}WI%@T&Q]%W&ﬂhﬂrzz’li}ﬂle}lé@ﬁe
%0(1?1%1 c{ 0@? B@ %)1’?(}{5)% ?pam C ]6q1b1‘%r% Uinox xahn 22 §}?enzene

m:ﬁosluﬂnimw ]- 4 nmet hyl t hi ophene - 2- car boxyl at e; nethyl
S-[({3-[(2, th xyph nyl ) am no]. quj nox -yl.}
]élrn[%&gété@ﬁ F‘¥P nﬁiﬂﬂw quiﬂ%a%ﬁr%} @ @Era @aky%'éw&nyb benzene
g{ﬁfoiﬁxllnﬁfe[({s [ (3, 5-di met hoxyphenyl ) am no]

qui noxal in-2-yl'} am no)sul fonyl]-1-methyl- 30 1

Hethyt 4-¢({8-[23.6alibothykythenylMmifio Buinokal{i22-y$}amino) sulfonyl] butanoate;

PRIB e o Sy ARGy 55 BRI g - Syt amino)sulfonyl)-4-

ﬁét@(tﬁyo%h&ieﬁﬁida%xpﬁ@anw )am no] qui noxal in-2-yl}
| uor obenzene sul f onam de;
methyl 5-[({3-[(2,5- dlmethoxyphenyl)ammo]qumoxahn 2-yltamino)sulfonyl]-1-methyl-

ﬁa@gﬂﬁﬁ)&n%)ﬁﬁ%gﬁﬁgﬁé?[ p—%ﬂ}féﬂy@fﬂﬂ?ﬂa}ﬂanBQﬁ(lﬁl-.Q-'}l)%éI}/ée}lé Eﬂlfonamide;

1H-pyrrole-2-carboxylate;

methyl5-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]-1-methyl-
1H-pyrrole-2-carboxylate;
N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl } thiophene-2-sulfonamide;
2-chloro-N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl } -4-fluorobenzene
sulfonamide;

2-chloro-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl } -4-fluorobenzene

sulfonamide;
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2-chloro-N- {3-[(3, 5-di net hoxyphenyl ) am no]
gui noxal i n-2-yl} -4-fluorobeénazene 35 sul fonam de; 161

wOE208818€0©23186 PCT/ EP2006/ 065688 N- PCT/EP2006/065688

3rd (352 -
KErL L o oG-
3 cMr&-NS{%[(B{étdlm‘ghphWhylaammo qquxakmx—él-ylh—4ﬁlqdr§>benzene

- -fI uor obenzene sulfonamde; 3 -cyano -N- {3 - [ (2,
ap
°ho xyp henyl) amino ] quino x al in-2 -yl } -4

3-fc51édﬁ)r Rbenz, SE‘(ﬁﬁleth%X}s[Sﬂeﬁ?l')‘ﬁH‘ng uifx&ih-00s Y- flyorobenzene
{3 (3, 5-di net hoxyphenyl ) am no] qui noxal i'n-2-yl }pyridin

sulfongmideonani de; N {3-[ (3, 5-di met hoxyphenyl ) ami no]

gﬁ}" %‘ﬁ#? g(% %Llegl%x%gh%lybﬁléﬁoﬁ]% @%%ﬁhﬁqylgﬁazrh%ﬁle% sulfonamide;

Nu{:ﬁ RXaLdlﬁwﬁmﬂ’ﬂhﬁlﬁbirﬁﬁt)@‘iﬂ&&ﬁm%ﬂ}d@(@[ﬁlﬁﬁﬂflamltﬂ))pyndme-3-
pyrl di ne- 3-sul fonam de;

yde: 2- met hyl phenyl ) ani no ] qui no xalin-2-yl }

Yy e —vlt- .
¥ £t ?? RSB B eyl dn iy g ey
widiyapguliemaside, sul f onam de
3-](2-ch] oro- 5- met hoxypheny am no|j %w noxal.i n- 2-yl } py
f\] {.ﬁ[ é{é nge_t]gqﬂyf%ﬁ%yé@en ammo]qumoxahn— -yl}pyridine-3-sulfonamide;

} Si%g?ﬁgg)s%ﬁg ﬁ)é&)g_@%}a%fgna%ﬁ%lggﬁiﬂ%%%@}l-h-%y%i&@e}nzene sulfonamide;

N- {KBE(E{cﬁlo&ad-dkmﬁhbvqmpth'gd)wyﬂi)l?];{hmo]cdui-mmﬁdmﬁ syl foamxde;
]g%g%&%%@ { og%[gl;lgg) gﬁ&n{o @?ﬁ%gfn'%’q}? gxlgpﬁhﬂxxpyg;lp}nea -sulfonamide;

N6{3T§{§ BY&RﬁéfHoQ l%ﬁﬁ InbRp@xdgn-2-Y¥-6-0xo-1,6-dihydropyridine-3-
- di net oxyphenyl )am no] qui noxal i n-2-yl}

Bmaieo 2- et hyl benzene sul f onani de; 20

Wg&% o IR A S LS s Al s 81 WRarmice
A3e3((5 5”@ﬁ1'@ﬂfé>€y1ﬁreﬁ?ll)ilﬁinl@]tﬁmwthmznq}auﬂwmunemglwhz}ene

benzene sul f onam de;
fomamidept hoxy- 2- met hyI phenyl ) am no] qui noxal i n-2-yl }

]{\16{{?% %yiﬁ%{;hgggﬁh%nmegﬁf;lgﬁ@ﬂﬁ%ﬂﬁ - I'?N“j- gunlﬁtg}élgpirldmﬁ- -Tu}lfonamide'
4-@ymi-Ny{3pB(ﬁ4nﬁhthirﬁcy32 nizthy$pHehpinanind gjuineathiy2-yl} benzene sulfonamlde
- di met hoxyphenyl iam noJ.qui noxal i n-2-yl }a

I
Nog &91@%]%8}1}’]' B}PFhYéH’l}?éyljamlélg PRARER g yljo- methylpyr1d1ne-3-

§i3ronk g,#gr ono- 5- net hoxyphenyl ) ani no] qui noxal i n-2-yl}
-1-methyl-1 Hinmidazol e-4- sul fonani de; 30

N- {BH(P{cBlco-dimehirophpine i alirmokairi- Boxab it ylpyidige-gm
sulfc))rﬁgrllﬁ -4-yl carbonyl)

methyl 5-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino) sulfonyl] pyridine-2-
carboxylate;
N-{3-[(2-bromo-5-methoxyphenyl)amino]quinoxalin-2-yl}-1-methyl-1H-imidazole-4-
sulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-(morpholin-4-ylcarbonyl)
benzenesulfonamide;

5-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl } amino)sulfonyl]-4-methyl
thiophene-2-carboxylic acid;

5-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl } amino)sulfonyl]-4-methyl

thiophene-2-carboxylic acid;
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benzenesul f onam de;
5-1 ({3-[ (2, 5-di met hoxyphenyliyam no] qui noxal i n-2-yl}

W(mmomm)ﬂ&rtfonyl] 4-met hyl  t hi ophene- 2- car boxyPCT/ERIINGEI065688

ZH649. 5o AT bR M ASRUNNAT Vndethy - 111
ﬂﬂl‘@iﬁ:-21@ﬂ?0x‘¢‘lﬁ: 2687/ 023186 PCT/ EP2006/ 065688
S ST o R P re R R o R P A A R eyt 111

ptkdle-22aktdx3tit bddd- di met hoxyphenyl ) ami no]
qui noxal i n-2-yl } ani no) sul fonyl]- | -methyl-1

Mf{ﬁdj(i;ﬁ 2imethpoyphcind ) awinolquoxalin-2-yl} ammo)sulfonyl]pyr1d1ne-2-

. 5- di met hoxyphenyl ) am no] qui noxal i n-2-yl } am
ﬁ%&é’%ﬁ?&% ] pyri di ne-2- carboxylic acid;

N= {33f(B, G?dlﬁredioﬁ%m?mmﬁa}dd@mm]zq}u}Boeﬁairpm& -4k ima&hyIbenzene
orphol i n-4-yl met hyl ) benzene sul fonam de;
e®ids: di met hoxyphenyl ) ami no] qui noxal in-2-yl} -4-

N CH PR BB S A g Mednpoo e lgs pyetytpiperazin-1-y)
{Iﬁtlﬁz(]Ber’Ezedesrlg’mephenyl ) am no] qui noxal i n- 2-yl }

on
Marﬁ%%re@t@ﬁ'wt Holkg érdéwyﬁhyéyﬁh%yl)%mﬁmg}omugzwl} benzene
subfonioxy met hyI ) benzenesul f onam de; 15
3- (‘am norret hyl ) -

N3t K(3ﬁ&1memkmwmhmmb]@mmmﬂnﬂbﬁaﬂhvchrozymbt}hyl)
nzenesul fo am de; N {3-[(3,5-di net hoxyphenyl ) am no]
g‘iﬂzﬁ%‘%@‘é Wf‘n?‘ 1} -4-(hydroxymet hyl)

benzRBRRU yﬁ)oga{:wé@s &hleﬁlaxményﬁaﬁmﬁg}qhﬁfsmmﬁym ani no]

qui noxal i n-2 - 6- (hydr oxynet ) pyri di ne- 3-
barizEmasakoebenidey  { 3- [(3 5 di met hoxyphenyl ) ami no]

W@Egsﬁf@%‘%ﬁﬁl}%ﬂ) q‘[%)g(ol?g%n' |y&g€‘h@§/{9{?ﬁ%ﬁy hYQm noj

BeHzBesalfb mmaAdy.! } - 3- [(4 met hyl pi per azi n- -
]\_<I| 2 net hyl ] benzenesul f onam de; 25 N

3\1&(&ﬁcﬁéwﬂ@ﬁwl}eﬁmmm}ﬂwmﬁhﬂﬁn¥1%byﬂhyémzﬁymethyl)pyridine-3-
%"@H’I %{Iglgcgg/l am no) met hyl] benzenesul f onam de; N

di met hoxyphenyl ) am no] qui noxal i n-2-yl}
N33-[(85ndinatHoappiray @hing]quinoxalin-2-yl} -4-(morpholin-4-ylmethyl)

benzenesulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-[(4-methylpiperazin-1-
yl)methyl]benzenesulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-[(dimethylamino)methyl]
benzenesulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-[(dimethylamino)methyl]
benzenesulfonamide;

4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl|benzamide;
4-[({3-[(5-methoxy-2-methylphenyl)amino]quinoxalin-2-yl}amino) sulfonyl] benzamide;
4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-N-(3-
methoxypropyl)benzamide;
4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-N-[ 3-
(dimethylamino)propyl]benzamide;
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16.

17.

benzenesul f onam de;
4-1 ({3-[ (3, 5-di net hoxyphenyliyam no] qui noxal i n-2-yl}

wa@eiono)Hsd f onyl | benzam de; 30 PCT/EP2006/065688

1L 6L1es b mpRb UMY A RER DI ROCAHL-D 3H ARG RAHH A2y

enza

dlimeth3tan(ite)praghyhibe¢tramygehenyl ) am no] qui noxal i n-2-yl }

S A S S T
&%é@lﬁ%l/@ﬂcﬁ@é]ﬂc]ﬂb'b&hﬁrde( di met hyl am no) propyl ] benzam de;
163 2007/ 023186 PCI/ EP2006/ 065688

8- {3-[(3Stqigethony phenitoayivh brwroxahi-del -Gl hroxalhilpiporaging 1 -

f on di met hyl am no) pr opyl ] benzami de;
aﬂ%a??%yﬁ% X#“@%%Bﬁgy’éhlenyl )Zlm noj )qgl ngiaa i n- g yl}
n‘J{3n @3 sLdlﬁl@ﬂwk}pﬁ\dnw)arﬁinﬂﬁfuhwxaumoylm @&ﬁlﬁd}@@-?‘lodﬂ)onﬂ)
Hfbtlff'ré di met hoxyphenyl ) am no] qui noxal 1 n- 2-y[}
Byn

tspifpramaiden- 1 - yI) car bonyl | benzenesul f onam de;

Nt PRSI A0 D8 AR S T il Y L
Shlfdrﬁn{ldes 5- di met hoxyphenyl ) am no] pyri do
ra2| n- 2- ylé et hane 10 Sul f onam de

%3{3[@ 1916??@5@@% #RYP) cy.xﬁq;faym-a@;l}fgxmthgyl@%?razm-1-

yl?m%:t%éﬂgﬁ]ﬁcgﬂé §§9?51?nﬁrlllg%et h- yl)nret hyl ] pyri di ne- 3

§ Cﬁat[l(nﬁnﬁthyil)mét {3elX¥, ﬁhbmyﬂh))ayphenjfl)zqmnnbpaaiomﬂ]hﬁ%wﬂ}thiophene-2-
%) ghe e-2- sulfonam de. 15 16. A pyrazine derivative
SHOFARIYg to any claims 2 to 14, selected fromthe
foll owi ng group: 4-cyano-N
13-[ (3, 5-di net hoxyphenyl ) am no] qui noxal i n- 2-yl }
b@yxm@ﬁrﬂgﬁm@erdmgzto(ﬂmb@imm to 14, selected from the following group:

%‘GV% Eﬁ%lﬁgt@ R&ﬁmﬂlﬂ]lg Ll,lﬂor)}(g yri} %eﬁ%ehesuﬂ%namﬂe'
ﬁa%hioféﬂ\ﬁ{ﬂL@ﬁ—&%ﬂﬂJﬁ?ﬁhféﬂ%@Mnﬁ@ﬂq@m%ﬁﬁ& yu}lb&rzyﬂlé sulfonamide;

di met razol e 20 4-sul fonam de;

wh{op{ B {FH30- Mm&@q@wb}mm&qﬁlmahmﬁ Woxad dﬁnﬁzhx/lrl}H -pyrazole-
| %ﬁ hé onyl ] phenyl} acetanide; 3 -cyano-N

?gh{{}(? %Jé di met hoxyphenyl ) am no] qui noxal i n- 2-yl } benzene

Blu{ 3-aid3ciedimathoxy BhdnlyDamirci| quehdraxiyih e yin)idubfohyl [phenyl }

qgui noxal in-2-yl} -4-(trifluoronethyl)benzene 25
APFYHEN de;

3-cyano-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}benzene sulfonamide;
N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-(trifluoromethyl)benzene
sulfonamide;
4-fluoro-N-{3-[(3-methoxyphenyl)amino]quinoxalin-2-yl } benzenesulfonamide; and

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-iodobenzene sulphonamide.

Use of a pyrazine derivative according to claims 1 to 16 as well as isomers and mixtures of
these for the preparation of a medicament for the prophylaxis and/or treatment of
autoimmune disorders and/or inflammatory diseases, cardiovascular diseases,
neurodegenerative diseases, bacterial or viral infections, allergy, asthma, pancreatitis,
multi-organe failure, kidney diseases, platelet aggregation, cancer, transplantation, sperm

motility, erythrocyte deficiency, graft rejection or lung injuries.
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18.

19.

20.

21.

22.

23.

24.

4-fl uoro- N
{3-[ (3- et hoxyphenyl ) am no] da4 noxal i n- 2-yl } benzenesul f

W@ pamiekgs and PCT/EP2006/065688

y‘%%c&{rgl’mg tg' q)?y Wﬁ%ﬂ%{ )s§1'a1 Jﬁ@éa W nRXahd s iy bite érduB including

enzene sulp onan1de . a pyrazine
dmhqmatsdeoascq&ﬂnmgstohmhnMuﬂ.1nﬁmnﬂ6 gstenet | s erythematosis,

onmers and n1x s of t hese . for the preparation .
TR CarlBHC| f oRSERE: pr Bpky | dRSTEAHS D | (PEdal o brain

Rffect @HL R FRHAS SR hIRTRINBAR/ Renédphhipmat ory di seases,

cardi ovascul ar di seases, neurodegenerative di seases,

bacterial or viral |nfect|ons aIIerQY, ast hma,
ncreatitis, r ane fai.lure,

%ta%?"é?m%gt r Sy |1zn W%S &pid ilhﬁ%?ﬁ%s F‘%n%eé‘?c\{%‘d gfbee%‘}%‘lp including
ABAhkelnhdr}s, diSayd, ru@eiH t@nd&ﬁse@@eems trﬁfnaef kurbl&] ®@GEdhemi®dEonditions.
lung injuries. 35 164 WO 2007/ 023186
PCT/EP2006/065688 18. Use accordlng to claim17,

[ e e - -
! nCI u%ﬂdr?@ tg f{%ni? IE}Z zv 1[66?% §§1d gs@dgeé Qrs : gsla?eo?{]dg HP nél%eogré)up including
ﬁhéﬂ@l@dléﬂo&s, Boast l@}‘pectrdp.hpu Sarﬁfaytrhﬁdt@ztd)dyﬁimctlbﬂ,f ¢lavatdat bloyd pressure
bowel disease, lung inflammation, thronbosis or brain
PYASEEINSHICHIAR anmat i on such as nmeningitis or
encephalitis. 5 19. Use according to claim17, wherein
said di seases are selected in the group including
Bke hetarding stodélsiead &, wHaretin sgtlodisssel seasdgctddNG tlreagmap including
stroke or ischem c conditions

0. Use accaordi to

QA QPAtrugRGr B ARG et dBETRS T O ety prgriasi, allergic
GEOMBs, | NGinkf NGiroldd &t NREIRSGE €1e88difiond)€@chemia-reperfusion, platelets
hypertro hy, cardiac nyocyte dysfunction, elevated ‘
mdavegitipnestswtion, skelotak ovwnekst ratrolohwlﬁvpemophws deukocyie dieggpitment in
to clgin117,.mherein sai d d%s§a 2re snkﬁcted in the te and
63[118ﬁrp %SH%,l 361& O&SHGS&% IlIbVﬁlFlé)Il (Hl)% {l%, ﬁts IIBH][B. g}0§1 S sarcoma, acutc an
Qir@ﬁ@%ﬁeteﬁﬂ%ﬁm(fhﬁpﬁlfé‘et@ﬂ@@é‘psfsl BFaBSkeR ctifts @dna& R, sclerosis, glomerulo
allergic 15 diseases, asthma, stroke or 1schemc

eenhatisi mgreswg@: iensd aibrasiseongethelinl apfl pethelfal injurics in the lung or in

ﬁ§| skel etal rmuscle
g%g%%%ﬁﬁLype rop y,ﬁpéukocyte recruitnment in cancer

ti ssue, angi ogenesis, invasion netastisis, nelanonma,
Kar posi's sarconma, acute and. chronic bacterlal and
s af a PHFAEHIE] %ﬁ%rdl@etﬁﬁny of sfaams 1rtgjl8clor e, mgilypiigny iy particular for

hﬁmﬁﬁbﬁ’mgb itis, progressive renal
br03|s |aI eplthellal injuries in the

Iung or in 20 general Iung ai rways inflanmtion. 22.

Rathef e B FAEPOHOOT o BaRReCl<A gy A TP FgRrding to any
of clhibR 1Rd3 6%@%%21@&5(:‘6%(‘61&3’1?/ abeplablc CrRGRUIRGEYE bE@bient thereof.

conmposi tion containing at east one pyrazine
derivative according to any of clains 1 to 16 and a

Rh | bl .
BURPERETY IidalbeBRS AN RC BRAI Iy Pl argoims 10 16
%mﬂﬁi@h@g theestele bi’ Yatiive a 26apoadhd gf Forry (O veithahdTaniliné @f Formula

(I1T) in absence of a base:
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25.

conprising the step of reacting a conpound of Fornul a
(') with an aniline of Formafa 30 (I11) in absence

wo@booaotEse: 165 WO 2007/ 023186 PCT/ EP2006/ 065BEBERDOEN65688

\ ,LANC O/ R EMNHR2 1 g (RL DO+ J?R3 NNI—bO
R4 NH2 (R)" DONl RA -S  (I1) O(IIl) HII
wher ei nan, Db EE R,R, R2R3R4areas R
def1|n o IEM the pfecedi™y glainms. 5 25. A
’ e preparation pﬁ/razl_ne_d,erlvg;\lv

accordlﬁg th af¥! of clainms 1o 16, co
step of reacOPF$g an ami no demhyative of
and a @Ifonylathoride of Farmula (IX) |n the l':‘l ”
presen of a base: R ORLM a O - ~R |
| RJONNH + RN~ NH ( )n DOgOENNH(R') R2@~
.11 RA ENNS (XI) (IX) Hg (I) 10 wherein n, A
B Db E R R, R, R3 R 4 are as defined in any of
@vP@reﬂlr £XEH 1Y EclRa R26R érepa.rs%gﬁecd 1‘ﬁcdﬁ ro@ 'tH'ég)rEc%dm laims.

ai m 25 'wHer'ei’'n’t hee base is pyr| I ne. on‘pour%of
according to Fornmula (XlI): R2,-

A process for the preparation of pyrazine derivative according to any of claims 1 to 16,
comprising the step of reacting an amino derivative of Formula (XI) and a sulfonylchloride

of Formula (IX) in the presence of a base:

o
R* R® R0
R3
(I:I
NN NH N o=s_ .
-0 P ——
" D\E NZ SNH ® (o]
2 CN gt
S/R
IX Il
(X1) (1X) o

)

wherein n, A, B, D, E, R, R', R%, R, R *are as defined in any of the preceding claims.

26. A process according to claim 25 wherein the base is pyridine.

27. A compound according to Formula (XI):

o
R%”

3O,

(X1)

wherein n, A, B, D, E, R, Rl, Rz, R? are as defined in any of the preceding claims with the
proviso that the compound of Formula (XI) is not N-(3-methoxyphenyl)-2,3-
Quinoxalinediamine (RN 165058-49-1) nor 3-[(3-amino-2-quinoxalinyl)amino]- Phenol
(165058-51-5).



28.

10

g~AO x (R1)RX E N NH2 15 (XI) wherein n, A B, D E
R R, R2, R3 are as definedé6bn any of the preceding

wa@b@ros3ies th the proviso that the conmpound of PEDEPMD&065688

(XI) is not N-(3-nmethoxyphenyl)-2, 3-
Qui noxal i nedi am ne (RN 165058-49-1) nor 3-[(3-am no
- 2-apuipeordbhecoydinat clajs 2 Phedenddd (@@ thd 6HOSB:Hdrob):. 166

023186 PCT/ EP2Q06/065688 28. A corrpound
ﬁ\o@ﬂw@hwp%w AiBex @F&:%G gam%%m the fol | owi ng
&t(:s;mr@nethoi\k -0 anAhylHHEBY IRXNABAYD 3-Ailin(R xal i ne-2, 3

N-(E5metbordxpyrrolrieyHgtenpharyodatioAckdikinge- 2, 3- di ami ne
ﬁk((sSm?};g?%%?gloﬁgﬂppg}ypﬂywz%lﬁgﬁ%/13 )ddad]inﬁgxal i ne- 2, 3-di am

N9(3rmethoxy-phen 1)qu1noxahne-2 3-diamine ;
5- met hoxy %/ or o- phenyl)qw noxal i ne- 2, 3-di ani ne ;

N-(%Sm%?ﬁb%}bfﬁﬁ@'rw PRt Hexalinnd 3 ZiBuge ani ne ; |
Iﬂt@% R e B P L B T %57 G e,



