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PYRAZI NE DERI VATI VES AND USE AS PI 3K I NHI BI TORS Fi el d of
the invention This present invention is related to the
use of pyrazine derivatives df Formula (I) for the 5
treatment and/or prophyl axi s of autoi nmune di sorders
and/ or inflammtory di seases, cardiovascul ar di seases,
neur odegener B¢ E U PEEIREYES JARL & AF POTX VA TORS
i nfections, allergy, asthma, pancreatitis, multi-organ
f%l| re k dney di seases, platelet aggregation, cancer,
on, spermnotility, erythrocyte deficiency,
This aafrdsseritapmhbmﬁk ofatddurngtht npeibl pgrazifip @aiviaiical dfyFortbe (I) for the
resent jnvent holn A S elated to Egr azi ne deriyvatives Tfl
P B 2t PRI PR B i Rerer ARPERET BRVE nREmE | figgyses

cliotddtdid @Beadds, hhﬁoﬂﬂ@@ﬁ@hmen(ﬁ%aﬁdsdﬁac&riﬁl RASAE] iffbcBibhss . allergy,
Background of the |nvent|on hos h0|n05|t|de 3- ki nases

aqipns 1RO Ee UL c VS; dﬁ*f%ﬂ% ieFaresi @latgietc aggregation, cancer,
trifsPlahth@8t dpBitn R liky, SHY IR, dREALY, abrh# aljcifon rc‘smmgamgunes
trafficking, glucose transport, neurite outgrowh
SnoSHisAlbY. ahe DFUFT INKRALos ip aelaigd de yFastig cderigiveaden fie modulation,
nét@&{z gRMERLHO0E RO Qct&ﬁfﬁpﬁlﬁ'eﬂoﬁ of fRMhbSHo 1nngtQQL3 ﬁﬁés%@ %Ks
296, 1655-1657). The termPI3K is given to a famly of
l'i pid kinases vvh| ch, in manmal s, consists in eight
BhAdSuhd befle BL3XEnt hat are divi ded into three sub-famlies
—A‘C‘%D'r‘gl‘n'g—?‘o—t%'r structure and their substrate
Plpploiifiasgide \B-kiGisas @IBK@H@MQ agfitipd 3kemaltiog sols tis celh ptoderation, cell
Susl”}lijipf%lg t\gargcglzdrlrzrg}()?lz Srpé Abr nek tgﬁi‘ %zngc o%luc%ls St‘%ans]?orffj‘ r g%%tek %gl][gr(ywth
meagtzhatrofiyney rsu;terc(mchsmdﬁ;qnbh eadtiar repreadigition pmadt diemotaxis (Cantley,
ractions, \i e interaction of Src honology 2 (SH2)
2%@@?"?{’6%2?&’ {ﬂ%gigﬁatyr osi nc residues of other proteins)
TRNGbrd FIBK db Yivied 1@ ulfaily bf OipidldikkBawhiAt ingeaemat ecoa e nd elght
. resse i gnal s. downst ream o rosi ne ki nases, ther
‘dé%tﬁs erdgﬁﬁr‘%%at 8% d’cYéqd IHe Rty 's’jﬁ‘f“%f’ BYROHIng P heig Sé‘?‘attufeoaﬁﬁ Weir
s@bﬁt@g@m‘lb@}l on notility and survival. Three catalytic
forms (pll0a 1013 and pl1106) and five re%ul atory
Clag%lfgs?%of(f’é%%%conﬁstsfstWOﬁswroup?;%S anp5eed) Bexi st for

Clatd A Q}eaasﬁmllnyG}%ﬁrc;ﬁﬁn@{cehlﬁa ikl RLB ki RN Gh Br@t@enre%ﬁﬂtory unit
sub-units of "hcterodineric G proteins. ‘% he on

(respanslde doii poimpiosEY nbfraqions g1aTiRe jIgteREER7 off §1$1ﬁlpznology 2 (SH2)
dGRkRWh] Iﬁlo%}l‘lgfy%in% rgs%ﬁ%!; K ot\% é} éné%d@@ataﬁwmtaﬁyof 110kDa

protein d ass conprises a, dy iso
thﬁbgemsrate\mp@td Iawee@plpmm@dmvmsyea@f OﬂWOOSMMlm@B, thereby controlling

R R e R

fospe G Ifl De, [B-1RB b pBL0S) and five regulatory isoforms (p85a, p85P, p55y, pS5a and

p50au) exist for this class.
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The evol utionary conserved isofornms pll Ca and 13 arc
ubi qui tously expressed, while?S and 7 are 10 nore
specifically expressed in the haematopoetic cell system
CrigD OB hirerysmliated eyl §, pﬂb}@C)&yeﬂbaﬁtﬂs en Cﬂleﬁehﬂirhaic Gej)ﬂo&ms The only
(Vanhaesebr geck et al Anon. Bi oche
chysiegiged memher ¢f (dassiBsly .P&Kvnépémv Ca‘ia%w k%b Pl a?ralfl%l Wilth agiP1-kDa
m&ﬁ@g@&ﬁ%ﬁupgﬂngr dependi ng on the cellular-, tissue type
d stimili as well as disease context. 15PI3Ks are
enzynes i nvol ved in phospholipid signalling and are
V8t ponse, 1.0 Le f : | ar
OB L PLRS ok ERE0 Ry oK Eh KR b ASBHELGE 170 kDa and
cmm@hﬂHQEMMhepmemmmbﬂmﬁm&nmmr@Edesmncytok|ncs, vi ruses and
neurotransmtters and also by intra-cellular cross
regul ation by other signalling nolecules (cross-talk,
ClakelePIB ke inolud gl thaphapiginal lirosito] yedei et eingedre par al | el
athways that in a second step transmt signals éo PI
T evolitionark Spisevad 58 oghaP | 0RgnE Petit %‘31‘1“15’&}%‘% CHRIEEC Nﬁ‘l‘lF and yare

mEP @R 88 call ABRERA A IRNRRRARHE&RScell Q% stE 2R S le cell
Ph&géha?Tgfﬁ?n03|tof (Ptd &$) |sethgﬁba3|c bufmlscecesl’myﬁCytes

alfdowdpthehal WFH%G@WW@WOEFCIWQ it oP 00§ s Ren Beddary ot é35-602). Their
I R)
@?ASE@% m\cf/éi‘g ﬁfsé bé lg{eﬁ g?% %Y 81?%{}3@ Ha&ll de&;‘%ﬁ&?é BRLR c(alltglﬁrl ssuc type

Its phosp cer ol
atidrptigivligh WeB asldigrastigongkt. Pt dl ns has f|ve free hydroxy
groups and three 75 of these are found to be
phosphorylated in cells in different conbi nations. Ptdlns
PBKG ardt ﬁlZﬁh@SipMVeﬂl imphﬂphkéipﬁdla'gﬂaﬂ’mg aad ercaotivaggltin v&sbgnse to a variety

t ph h .
of BHETETeGRisn R e BAORE Bebbl P hbtmaneed frer ool iflReiiony
h@ttoassy oftolinselihsey( Md mhﬂeﬁrﬁhﬁm&@d(arﬁt al@l by, int2DClulad boveegulation by
Is all re5|g§ in menmbr are. s bstrates f.or

P sigallings g kegplss (esafa ?rsa ¢ origwal Neal s, achyagggome parallel

paﬂﬁx@zﬁy@ gt Y DdcCorddn@epIranytait exydls @rrasiRs B intrh@elluk@Sigh@ling bvedts), such
in three different su strates phosphatldylln03|tol

ag 1l fasesphigasphaiinhgshriass i gramelphosphat e (131(4) P) and
phosphati dyl i nosi t 01- 4, 5- bi phosphate (Pl (4,5)P2),

respectlvely enerating three |ipid products, nanely
Phypspiaabid wlinogial Kﬁ‘@lg}s} i thg%qﬂﬁ Gpiden E]@pl@ fqphe g)tp};ellular inositol lipids in

etﬁﬁ%ﬂ@ QEI'lsd Woh@&ﬁkt (9" D?fnﬁ) Bbﬁﬁh @%ﬁb@hﬁe ((E{sﬁ % fiRd) v@flfi phosphate
phosphat i dyl i nosrt -tr|%gﬁosp ate

gioye to dheclybereciy]. ﬁ'élp@w)snol hgad grogp ofRtdfinskas five free &lydroxy groups and three
01( REQGS Qlt%altolug&/ lt(!) %Qsﬂh%gﬂh))rylated in cells in different combinations. PtdIns and its

phosphorylated ~ derivatives 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
(PI1(3,4)P,) and phosphatidylinositol 3,4,5-trisphosphate (P1(3,4,5)P; (see Scheme A below).
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Pl 3K 0 PI(3)P (Phosphati dylinositol 3-nonophosphate)
Schenme A The preferred substrdte for Class | PI3Ks is

Pl (4,5)P2. Cass Il PIKs have a strong prefererence for
Ptdlns as subst®@dte over PI(4)P and Pl (4,5)P2 Class II1

Pl 31Cs caj e ptdins as substrate 5in vivo and are
l'ikely to_ Qe §Epée for the generation of nost
Pl(3)P in cél @Vgn aeésebroeck etal., 2001, above). The

phosphoi nosi t'i des i n'racel | ul ar signal l i ng pat hway begi ns
wi th the binding 6§Ca(igggg%QLQQNngggugg\gextracelIular

| i gands, sinositeling r eCeplor dimdiation, transactivation
by het er ol ogous recéﬁ%dq(TE(@F“fétébfﬁ?\(?T6§Fﬁ6 ki nase))
to a Gprotein |inked toansmenbrane receptor integrated
10i nto the plasma nenbrane r @sddhst(PlivgphatytikveitedCct i vati on of
Pl 3Ks. Once activated, Bl 3Ks convert the nenbrane
phosphol i pid Pl (4,5)P7 into PI(3,4,5)P3 which in turn can
be further converted intjo mmrt her 3' phosphorylated form
of phosphoigositides by |5 - specific phosphoi nositide
phosphata@gﬁ,othus Pl 3K lenzymatic activity results either

directly orﬁl H ndirectly in the generation of two

3'-pho§£p H de sub-types that function as second
messenger.s ntra-cel |l ul ar si gnal transduction (Toker
et al., Iq_(I;IVBt Lift Sci. 59(5) 761- 79).
H
/
H,C 0

PI(3)P (Phosphatidylinositol 3-monophosphate)

Scheme A

The preferred substrate for Class I PI3Ks is P1(4,5)P,. Class II PIKs have a strong prefererence
for PtdIns as substrate over PI(4)P and P1(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 PI1(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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4 The rol e as second nessengers of phosphoryl ated
products of Ptdins act is invdlved in a variety of signa
transducti on pat hways, including those essential to cel
proliferation cell differentiation, cell gromﬁh cel

| | |t :
TR o S5 P! RSP pRFLST b Sl FPBA 1 s
of Wfaﬁﬁ@&h&ﬁfdhon C@itﬂlwz@/h apseclediag g@sse veshedie d raflf ipedifergtion, cell

net abol Stein, 2000, Mot .M Today. 6(9)..
affirEHin. erbbah &1 sthetil Fested v AL g Shodliy. cell
mi@¥ahd ReBOBLS mhfvaglbloncgaﬁteleantremangaﬁéﬂtca&u ashhﬂea‘éhﬁllgéﬁ vesicle

so cal | ed chenokines is involved in

wiffigiiag aad tsholicoPa Y Ateit POH) AMioMedladry 9(9) 397253 Chemotaxis -

(RO FRNBM AT ATbell A NG LY BNRBEStratidhY &3HICH SEURSI @B hra@Bds, also
wound healing (Wnman et al., 2000, 10 I nmunol Today 21( 6)

caplgd) cleragkenesisriayalvast in grany ppportanhgiscaparrsuehons, inyngyat tpsimunity,
ngu}&feéérféﬁ%gn azﬁl%i éﬁekl@ nmve{sﬁ)nytﬁket‘é:s@afs@ rfd R&Juh& %@ﬁm%qwgfnan et al., 2000,

Involved in ar nge ‘of cellular responses incfuding cel
Inynunl hodagli2f fog ¢ €h¥ ined Gomayd efiagr 200/ oMardmdruago € bFiss! Y)Par ker

et al., 1995, Current Biology, 5, 577-99; Yao et al.

1995, Science, 267, 2003-05). 15 Recent bi ocheni ca
Pﬁitldnhsegctri@vieml Bdhtrhiate béIieaecB tal bPLidkdvedeings raigasd ctBular responses
N e S e R N
Bmﬁngms ﬁhbmo&iotev dIeSIP9,a§cM@del 2@s2@r3atei n ki nase activity,

as they are able to induce the phosphorylation of other

protein as substrates, including auto-phosphorylation as
Rbdthf BlofRhRUadicy ROl ALRIYCRY MECRANS WlasPiiSKS (APIEaK e dual-

be involved in a nunber of aspects of |eukocyte
speeific fR o Zyacsp BS ey sl tbeth [pidkipiss &%té’“é(dphc\ﬁpft%?‘ylhtﬂl H@bpppho-
1n§§19&(/\%§5§3w9ﬁ‘¥§ R&?élﬁ ¥indRSRAVRE &s el Rrd Diffe ﬁy ﬁlgﬁ’équg})ﬁosgfpdm%ﬁon of
i's an i nportant co-stinulatory nofecul e
otheir préiein ast isvkstriioh wklugingepyte-phospharsigbers est titra2®legtar giegulatory
mehesenef fects are linked to increases in the

transcrlptlon of a nunber of genes i ncl uding

i nterl eukin- 2 (IL 2) an inmportant T cell growth factor

t 251 ...3131 ti,0
PSR F plon e B PERE QT Sonef o RO A WOl ssociaea
Pl3elantse taotiatyf husl lmeﬂa shown e pheielly las@cpreodtie tthoo nytoplasmic domain of

stin cal le for i nase j.n T.cel] .
RPN o Tugian] G T et R AR bl et dg regponse o
aRyse nlthle@ effeols @rd 1;1&13% cheinsopps ﬁhSthle @ihseiptdp Qgh @8inBer of genes including

reo on .o the_actin s eto cardi.a C
m{ﬁ“&‘ @‘? {%i&aém@m S8 SRTiten (GHey .%SEPW XX, 251, 313-
J@Nﬁﬁnmmcﬁt@mm Quthr ANt karPldnBdmigiteadd vat'ld!IHBikiﬂaQeeleads to a failure to

generation, and | eukocyte mgration and adhesion to
1n§f‘?éFoltLh%PIi°5‘ilCt1€'él spggestng a critical role for PI3-kinase in T cell activation.

Cellular processes in which PI3Ks play an essential role include suppression of apoptosis,
reorganization of the actin skeleton, cardiac myocyte growth, glycogen synthase stimulation by
insulin, TNFo-mediated neutrophil priming and superoxide generation, and leukocyte migration

and adhesion to endothelial cells.
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Recently, it has been described that PT3K1 rel ays
inflammatory signals through various 0(i)-coupl ed
receptors (Laffargue et at, 2002, Imunity 16(3) 441-51)
Radedtly, tis hasebdeh alesdribedramt P&yl refaydn diffamimatosy isignhls throughoviriexd G(i)-
of | eukocytes, inmunol q I ncl udes t oki nes, . chenoki nes,
CUFEHISTRE ,&gé{fﬁ%aﬁ ds Ny BgpTHa, 15 dﬁz@fz} Ashit crotrely g mast cell
AREEM MstihRGT OF Sont¥itMBR FeuRbeyRA! Hﬂﬂﬁﬁo[ﬁg{ iDEYERPERoKIk@WMcREmokines,
et al., 2001,J Cell. Sc!., 114 (Pt 16) 2903-1). Two
aBRRINRIS POYIvD OUEDDS abREr BB I EARI B[O it nAEes o, hopranes for
B WLAR)- ¥ MSethas ddiBsqiKipage 15Mphifors. These
compounds are non-specific PI31K'inhibitors, as they do
not di stingui sh anong the four menbers of C ass |
- ki Sty A4zhig0 = Sl. . a[mnn' TR0 )
T%%t? ﬁgﬁﬁﬁg Ié?ggai nst a%da#g&%rgn}aﬁé‘ﬁzc.@lae%ﬁ% us C!]%s? s | “X&Iwﬁ&fi%fs P?
kipFg-iitiibitese SThageecompotisle arcamgespedific B3 Knivhiditers.l 8319y deaaidistinguish
Y294 i . t hese P13-ki nases are about
a‘%%[gzthe %)%MQ[? P%?fg];@%%s Igﬁglﬂflggeg Ann. Rev. Biochetn., 67,
481-507), als® 5-10 InMon CK2 protein loH Oandgpsone
%E@Q%r: >

i nhi bi topysactivity on phosphol i pases,015
fungal @
activity™Ny

olifle which irreversibly inhgbjtF

bigrdivpg tqval ently to the gatalyN in of
this enzyne Inhibiltion of PI3K activity by manni n
el i m natré he subsequent cel |l ul ar regporse

extracel dr factor (Thelen et at, .
Acad. Sci. USA, 91, 4960-64). Experiments with
wor t manni ;Y AU t hat PI 31K activity in CBIM&™pf

1M PBLART VRS iBanhin BB, caBtRbt the Whritfuk Y 1RE UPT30RAdsksSare in the range of 1-
nonocytcs, and other types of 20l eukocytes, is involved

190 AMheiity 1Gof velnes o AYRRHMIZagpinFhrseh pEdsemBB-Idaasecirgtabautni st} LM

g At Cion. i A
CRGHDR S0 9 ol LIRS ERO%, Y GECKE b s
argl socrigyiionedrtivoy o phasphadippest s of | eukocyte signalling

I r ' ed.rec [ Thel.en . .1994 . .
BERHR PO SIS RRLOETARGOr Bk By R inai
cdv¥RBU0 02 thb | cokytin alotampdti this 2hrgrge. dbhibino@nd PEKpectokly g wortmannin

CERRFRS i TR S SR bSO Bt o proc
N¥LNAxaaANSdit USIr9 1agdve4) yExpkrigeditt aiith veyrininaxl choag@at BI3Keacgvity in
c laslcl). th%r)I(lgtlo oigt% %{tllgége,z%grsticul%i)r/rgerlll"érogﬂ%? Sn'longgy]fgs), "an 4gt_hgr4 8'[2’]568 of
leukocytes, is involved in many of the non-memory immune responsc associated with acute and
chronic inflammation.

Based on studics using Wortmannin, there is evidence that P13-kinase function is also required
for some aspects of leukocyte signalling through G-protein coupled receptors (Thelen et al.,
1994, above). Morcover, it has been shown that Wortmannin and LY294002 block ncutrophil
migration and supcroxide relcase.

Some results have indicated that PI3K inhibitors, for example, LY294002, can increasc the in
vivo antitumor activity of certain cytotoxic agents (¢.g. paclitaxcl) (Grant, 2003, Current Drugs,
6(10), 946-948).
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6 However, in as nmuch as these conpounds do not
di sti ngui sh anong the various® so forns of PI3K, it
remai ns uncl ear which particular PlI3K isoformor isoforns
Haweverr,nivadsvegthi a3 thése ssenpphenis nienat dﬁpeg:(usfhi mncbrrgwihbivhnow isoforms of
dual r.ovi de

PO DRt S R R aR SRt Mo EL R SuPO PR I these

plasosiepen Spefegicomhﬂbh@rs digsieasiedigidpli mahbedn of 5Vfﬁhﬂy g ehhnes provide

l.ectivi for PlI3K isofor can
it Ba Tors e B ing T Bl Bt sitTon o (e o afpgssapoplication,
vAYGIAB PR&lcice opgelegm\ritysmmﬁssdf@u{s%ﬁ/b@@fmtmstassess the role
of the 6 isoformof the 10 catalytic subunit of P

P} 19R4s expressed PrgPMIngpdeingeg fth@@ﬁmeé%mguysualé%k%weq Jou
15158 AP REALLAD SPLLULEr B OBt i o

b@eencemﬂjr dewwhmed Cloarer zé& d2((02vmreaw’s)ehwé€klhé¢r lablpg;él 0222;00&580-8591)
nds | Bi oc SCi en 30(4) 4- 2
o B Shsee S G BAI o ik PR T pos® o e e (e gt er o
20030 TeN@ inBistabh bt dsN3IPh3 KG1- P @S UtHeSe dxPerdnd ShoSRRG itel FI3KS-
| oss of the function of the B-cell antigen specific
nylp aripalsrare gibleesnd i 3 defigionen|in iPhiKd rswisgh & M@wy%ﬁ@ fess of the
o
E‘g"\?‘g‘§f%e§ It hgesigileggﬁmggg%gs %ﬁﬂnptq%a& htﬁ gl%%laf%lal}?%)l va(g%1 ghe Qpokine
rec¢pgonromple®& ik sulriad 6lou et @1R0Vhabmst cells | eads to
defective stemcell factor-nediated in vitro
proliferation, adhesion and mgration and to inpaired
It&hlai; Becgaisolsiéovin thdute thadegitian aaihtipd N&aiRa oty b ORIBKeinmedseasie leads to
activati rotects. n.ce ai nst anaph
agpiar e B stabdintd e Bidoa TS0 A iR gak R to fmpaied
aﬁe@%’nqggﬂﬁduﬁed ABIVBINbh QRd cProRiht @818¥e ARGkt BGSr 6€H1106 ?’r&E&Q mice
ogies (All. et al, 2004, Nature, 431, 100
a@@lsw@phﬂ@ltm @llmw éesen@psg stizgssling nlrlu%@ﬁea faravlifee tl@@pbuttcrmtlerventlon
Yy .0 f t ory es
mI a?]lg{gﬁ élR(?ltenEaé\.}o SE%IQG# Eat@?léé@gs (ﬁyz ?t a§ %@4 S@%O&QS 65781?)9@
joints as well as cardi opul nonary, intestinal and ur| nary
st Theohar.i des et at., 2004 no
byl SR 08 Pl iR gy o bl iy B R Voriery or
inSlaEhairg €l syasspinethd rﬂmemﬁsems(ef g&ﬁﬂaplerseleﬁesyj dkin, (ji(ﬁmela@p)vell as
inhihitors, .inclu selectlvelnhlﬁl of PIK 0
cqrdEBYRRRY] dGHEF PRt RS TUNEDT LB EEE et <ty Al b ar ©
Nbegobptd®loggvasactgri zed. 30 Recently, PI3K inhibitors
have been devel oped: thiazole derivatives (WO
2005/ 021519; and WD 04/078754), thiazolidine derivatives
Th\QeR GO 06 §Pthe aNgk \MAh2A0H OHHS %@elﬁ%e@ﬂl%gé@lstr%&eﬁle need to
derivatives (WD 03/035075 Sunmmar the invention
doveloprighibigpre, é“céﬂﬁi@ga@bé‘é‘fe igibigre off i ﬂﬂomﬁes Brqdas gy thféanctlons of
e HRSLARCER bbb RiEciatkiabl e for the treatment and/or
prevention of disorders related to
phosphoi nosi tidc- 3- ki nases, Pl 3Ks, such as PI3K al pha or
RELH SRR B OB A 0 A PRRPIARRR Bl wo
04/678715h)e thizatidrent d@frvwlms &Y e 2144107431 azutdo WOmMR2e4 anel26y and
rding to anot her aspect of
P]ﬁlazo lm%t%Fr%Vﬁgvgqu6gcq3%9subst ances which are suitable
for the treatnent and/ or prevention of cardiovascul ar
SathmessEshe invention
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10 According to another aspect of the invention, are

provi ded substances which are’suitable for the treatnent

and/ or prevention of nourodegenerative disorders.
Abgrdinglitingnd espaciaifhibke irvsgpent aefprovided swbetmiden whichrage suitable for the

rovi ded subst ances which uitable for. t
oB P eR PRSHPE &7 gRBuER e de PhibEpeialBpaen 1yt such as
PBROdIftaror 28pegdmmA ot M8KidaNent i on, are provi ded substances
whi ch are suitable for the treatnment and/or prevention of
a di sorder selected frombacterial and viral infections,
Adddr@h@)b amdfehifect RPANRIARhIib, Sre fNilldd Rbg@te Rhichl R, suitable for the
ki dney di seases, pl atelet aggregation, cancer,
tromnpTd ABEPEIE I P! A oamups ang/ pi jlanapgiory draydess-
deficiency, graft rejection, lung injuries, respiratory
di seases and i schem c conditions.  According to another
Agepding loofnothreaspest @h thiedhyentete a5 YidrdasubHanere whick giepyiiide for the
WG 2REEr 0l Bitib PoMBl) Al Glar 83REGI @l |y 1 nhibit the
activity or function of phosphoi nositide-3-kinases, Pl 3Ks
i n 25di sease states in mamml s, especially in humans.
ALEEEREL ol 8R4 A8 D REon Bl ORI B S sy for the
tréagmertt ied/or retenraont ofofeu@defcoeratteskmsdess. nedi at ed sel ect ed
fromauto-i nmune, inflanmmatory disorders, cardiovascul ar
di seases, neurodegenerative disorders, bacterial and
Avédrdihg BOaniotikeadpb@ns theahtcatigy arcqabidal, supanceeahich iag, suitable for the
myl ti-organ faj.lure, kidney di seases, platelet
“gﬁ@@E&E@%ﬂﬂ?“%ﬁﬂ%@%?mFthspIantation, spermmotility,
erythrocyte deficiency, graft rejection, lung injuries,
respiratory di seases and ischem c conditions. . Accordin
AP GRptNEPthesEHRE! obther HentioR afit RroHdCdauasi ey 1V aist 25 %{lj%%r the
tréedtNRd/oF BRVERIE ARAiQrdRI8NERd ieM BictcfihiSAII0aF$ el BES, @llergy,
fromauto-imune, inflamuatory disorders, cardi ovascul ar
astipR, s BRISEatiti o ik Bergeh P ey E1RY oflisRses, MJafelckragaregaling, cancer,
tré(ﬂsF@htaﬁdH, S5t RSlit @l HRRGYyte BSTdTRY, g?ﬁpfeﬁe%ﬁg)ﬁ,tlhrfg injuries, respiratory
mul ti-organ failure, kidney diseases, platelet
disegagsagaisclommic eendileons. t ranspl antation, spermnotility,
erythrocyte deficiency, graft rejection, lung injuries,
respiratory di seases and i schem c conditions. (I) wherein
Apcording B, arpthefFaspRet oR1he iIRZENtIRE aghproRdedehendet corapbungds whigh are able
d ' Scr it : . . oct, (- .
SR ARRG0 VLGP LR SREIRRRARRL APy P
df@se siges mgnammals, especially in humans.

According to another aspect of the invention, are provided a new category 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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medi canent, In a third aspect, the invention provides a
use of a conpound according t8 Formula (1) for the
preparati on of a pharmaceutical conposition for the
miilteagmetlurof kidneg idsonsde plasaddt @ggreghtibn amam@u ttanspldmtdtiomspem motility,
I pfl apmat or.y di sorders, . cardi ovascul ar_di
crylioSiogeiishstt S TEBHiphr JUhE ARDER, afeolialT0 Fioscs and ischemic
condftas.i ons, allergy, asthma, pancreatitis, nmulti-organ
failure, kidney diseases, platelet aggregation, cancer,
transplantation, spermnmotility, erythrocyte deficiency,
I @t asp @, 2kd ih Adhtioh ProgidedpyatidiRsderiv @604 6@ @MmMladi)seases and
ischem c conditions and ot hef di seases and di sorders
associ ated with the phosphoRmo®itide- 3- ki nases, Pl 3Ks,
conprising PI3K a, 7 or 6. 20In gt h aspect, the
i nvention provides a pharnaceuti & onposition
conprising at | east one a conpound[according to Formul a
(1) and a pharnaceutlcaIIyA ept olie carrier, diluent or
exci pi ent thereof n( as @ the invention
provi des a net hod for treting oaﬁﬁeﬁx suffering froma
di sorder 75 sel ected from Gut oVi i nfl ammat ory
di sorders, cardi ovascul ar dlseaseg! ﬁeurodegeneratlve
di sorders, bacterial and viral jpfections, alleraqgy,
asthma, pancreatitis, nulti-org failure, kidney
di seases, platel et aggregation cancer, transplantation

RS b pLR 088 R S BLELE R PR B!

condi ti ons and ot her dlseases and 9 disorders associ at ed
wi th the phosphoi nasiti de- 3-ki nases,
b o SRS TRMPER! his® el 3 oD Lackune e Fogn o use as o
mEditament. 1N a sixth aspect, the invention provides
nmet hods of synthesis of a conpound according to 5Fornul a
(I). I'n a seventh aspect, the invention provides

1O RQURSLEt, ARCRNEHRE prvide@amidé 8f & kbhpound 28¢br@hg M PordiREES for the
the i nvention provides conmpounds according to Formula

Piepgrytion1qf appERACE ICAleaHIOp P T dFC tfmm@w&mi}sewer sefggted from auto-
1rﬁf3ﬁﬂeomﬂgﬁnﬁ§fr}a&ﬁﬁ'ﬁg§ RF RN G 1 ﬁfséa{éést h&ﬁ‘éde%f:nehﬁi@e HéBﬂd@t‘ésbacterlal
hem cal noieties that make up the conpounds according t
artdmral mvieqionsrillengy asthend, perorcasits. tronlagepday fyhirg. drdrcy discascs, platelet
i
AT LBl DR PBRRELL b ARIRPIrFhALIE AU GEY. A rciceon. ng
injuries, respiratory diseases and ischemic conditions and other diseases and disorders associated

with the phosphoinositide-3-kinases, PI3Ks, comprising PI3K o, 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
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15definition. "Cl-C-6 -alkyl" refers to nonoval ent al kyl
groups having 1 to 6 carbon afons. This termis
exenplified by groups such as nethyl, ethyl, n-propyl,
diserdps opydciatert buthy lthe ipbaiptiviydsitideey-kindpas,y PI3KshcBuy| mathdd t dvenprises
%#ke .%¥ analogé "9?' 1%. alkgg refers to nonoval ent
a er“& B GPEPHEG ARG 0 904 Bdn at ons, i ncl udi ng "G -Co
-al kyl" groups and heptyl, octyl nonyl decanoyl ,

undecano and dodecano u 01- C10
i T R L 10 o o 1

Fehmsl). " 01-Cs -alkyl" refers to nonoval ent al kyl groups
having 1 to 8 carbon atons and "(11-C6-al kyl" refers to
nonoval ent aIkyI groups having 1 to 5 carbon atons.

In z{'ﬁtf&ftﬁ’ &lpkit] the QERIA ptRided cOtpoundd d¥brdinRli&F &hRR 31)01- 06
-al kyl, wherein at | east one carbon has been rep aced by
a heteroaton1se|ected fromO, Nor S including

12! APVt BRI et B proMMaih CorhFhRASack RuRR 1RSI RE L
aro t|c carbocycllc group of from®6 to 14 carbon at ons
having a single ring (e.g., phenyl) or nultiple condensed

[ . . Awyl i ncl ude phenyl, naphthyl,

DEA8Rirflon oFRE I i ke. "Cl-Co-al kyl aryl" refers to

Tha tplllogmg lpp&tgtmakm' prgvide GifinGanalok He vaubstdhtmealt moietes! thd inmdge up the

c%lleﬁ ?% clgOLir(]iYng to t‘ilg XA\{eBHe”X%%‘r%d@epged J[o %Pé)l}h umfoerlly throu hl-out the

refers rou avi ng
S[EUllﬁSiﬂOhLmlﬂt glaime ainitdd By odrerpibe Eyﬂrﬁn@@p@n ovi defbﬁmyj)roalﬂds i lbeoader
dI ke “Ileteroaryl” refers to a nonocyclic

5T5W0aronat|c or a bicyclic or a tricyclic fused-ring
“hreC£ra03 T Oradrs Go GloatlenParklyl cgwupi h@%ﬁ’gfm ©S6 @drbon atoms This term is

het e ti 1 t ed

e 5 Tr g/cf {))9 grgpll?sgqu&; tgg}pjl( gﬁ(::tb){ propy]lu ]?rop%/ h]i? gh‘ryt 150 utyl tert-butyl, n-
héx31 Sazad Mio. BQ)QQZIQM kC,-CSaXRAO Iréﬁ:rs t@ébﬁﬁv@?eﬁﬂ Mkyl groups having 1 to 12
|soth|azoly yrazolé .. 1,2,3-triazolyl,

carbon somy.jipdleding | CrCo, abkybx Rz B1dyheptyl, oty ropaldgeanoylgundecanoyl

atﬁp&dﬁleeanaylggréuﬁgxﬁg' ‘@%@ &/Jalkyl” refers to monovalent alkyl groups having 1 to 10
4- oxadi azol 3,4-tfriazinyl, 1,2,3-triazin

casbanzsorny. yCj-C zall@ ’ @fqﬁym@mmhlszalm Bfoup%b‘f’dél@zbﬁg garbon atoms and

" dol yl,
R R
“Tleterdalko Ieferse@ ﬁyﬁlﬂyﬂlkyl,m‘nfzmbm @zol ydllgyl,b\eltrmm ap tehstlone carbon has
t [ vk [ i nyl,
bé%%l' ﬂo‘?e}ce& bf X Leter% ?ﬂﬁ&%gl&% }‘rhm @ ﬁ‘gjos[a, @aﬂ%ﬁu@ﬁ%@@?%}f;‘%@ﬁy
@gyi i Ildf@f&?tpﬁn hl]lq:ayttratd(jlhromp‘gm’ cafogedel 8- dypygyoli fchyh 6 1@ caoborl gtoms having
i SO U|no¢ tetiazol t et.r ahydr oqg

o sRERRt il BF Sl e R RO BreT ”‘%%EW& Al include phenyl,
n@ﬁﬂ@ﬁph&mhumwanﬂhmﬂmb or benzoqui nolyl. "Cl - Co-al ky

heteroaryl” refers to heteroar rou aving a . .
SR I SEESIS paletoins mgl-ﬁé-?ﬁfyr Sty gpnta ingluding methy!
p}heinbileethguq)hbﬁtl@ﬁcpﬂle}ike Cl-Co-al kyl" refers to Cl-Co-al kyl

roups_havin hot er oar substitucnt, inclu
“gry? CD -Ce-alkyl” gre ers to C;-Cs- }i<yl groups having an aryl su %stltuent including 3-

phenylpropanoyl, benzyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, 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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furyl methyl and the like. "C2-C6-al kenyl" refers to
al kenyl groups preferably havithhg from2 to 6 carbon atons
and having at least 1 or 2 sites of al kenyl unsaturation.

z@ylef B2 abkadialokdnyil3, 4ooudpgolyht B ddeazatyhenyl 3-(razi@-Ghdd)q furyl, [2,3-

e eRBR Pty TEAPEE, BFabURY) Sy dndont

is€m@gylal IH-aaylyl, sbepsindidasent, , nﬂlmb[ucﬂ ﬂgyﬁdynybenﬂbtﬁrayd1y1améniolsa&oly1

like. "Aryl - C6- f t
ot A HGTE, ATt TRUGH FHEP G ARSIy PO -
bpREdytl hpyridb[gez b]pyrldyl @rrcﬁpr ab]wm@h ﬁ\ﬁﬁ&ylo aoYlinolyBfi@fasoliD 5,6,7,8-

eteroary groups aV|n al kené subst | tuent,
tegrpiiEaIe g wﬂfrtetﬁ%}wﬂr@#ﬁwn%{wd PRHRYlY PRECInYlHgtRR9RHly kanthenyl or

b&te Lﬁ;ﬁﬂ}éﬂ kenyl" refers to C2-06-al kenyl groups having a

Het er oaryl substituent, including pyridinyl vinyl and the
“Girkealkyl heepangd” ggﬁf(y ﬁyhe-terp@'y]egrguns ag]ng)pn@q- gqtlbx}ﬁgbstltuent including

mg{hgﬁfﬂglllythgﬁgé ng from2 to 6 carbon atons and havi ng at
| east 2 sites of al kynyl unsaturation, preferred

“H ¢thymyl Cgﬂgg]bgl”m:f@tsuq Qlﬁﬁy@y Erogpy hm—a) hetqn@ayﬁgsp@pﬁtuent including
@?g? E d the like. "C3-Cs-cycloalkyl” refers to a
satur car ocyclic group of from3 to 8 carbon atons
“Crai-rigerg ! sie fe;gsl te atkiemg g(aupg prefemghtj? dvengylirgm @rto m@hrfoblp htems and having
%aqep%le it 9sr 'uns bt%qln)ere}ferabcf3 a%n?ly groaps( I;]I}aqde ethenyl (-

R GRS cyc openéyern?'l cyc o exyl, hor Bor ny
CHHeHey, aQymbmal kyllyl, 1C&f,€Hs-Ctg) :md&lﬂrlﬂ‘@ cycl oal kyl group

according tg the definition above, i 0 i, ch t .
CErBuReraPuE 6 1 B pk Oy ARG Galokeneh Bt i diee vint
plggjhplmd@mﬁdesti ng of 0, S, NR R being defined as hydrogen

hy | oal kyl | ud i di
Y bg%gltcdyal‘*@ny SiTBERa% he o G 'ﬂnf:gfﬁlér?s %Hggﬂiy D by g uding

pﬁdﬁ?l\llﬁ)nﬁndthglhkéjo al kyl cycl oal kyl" refers to
C3-Cs-cycl oal | Cif groups havi ng a Cl - Co-al ky
d

%a:‘%g%lkwb AECraape] GRiPRglonBAIPgRrYE BEIBp WY e aaﬁ?d Gotidkenyli aubstituent,
m@l%dm%y@%ﬁﬁ&d%dt@hﬁé kyl" refers to G -C6-al kyl groups

havi ng a ycloal kyl substituent, including

“Reterpaiyb quﬂkepyl pylfersatd Co-healkierd gml(gs lmging| Heteroaryl substituent,
AP A SV Bt ot Cimcl uding ©
“Q-Getlhyybi pbrapiabkengdrmouph ereférikdy h&/irefren @dy 6lcakbk yloms and having
atﬁg‘%aéf ;)12%‘;?061' ﬁfe fa‘ﬁgy%ylt %ngturgﬁo al Eééhn%o&'lﬁ?nﬁ aﬁﬁoﬂ&s 4nclude ethynyl
(-C=CH), propargyl (- CHQC CH), and the like.

“Cs3-Cs-cycloalkyl” refers to a saturated carbocyclic group of from 3 to 8 carbon atoms having a
single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl). C;-Cs-cycloalkyl
include cyclopentyl, cyclohexyl, norbornyl and the like.

“Heterocycloalkyl” refers to a Cs;-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.

“C1-Ce-alkyl cycloalkyl” refers to Cs-Cs-cycloalkyl groups having a C;-Ce-alkyl substituent,

including methyl cyclopentyl and the like.
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substituent, including 4-nmethyl piperidyl and the |ike.
"Car boxy" refers to the group!-C(0)0OH. "Carboxy
Cl-Co-al kyl" refers to Cl-Co-al kyl groups having a
“Cyuidatiyy Csihsikiyl Usidrs 16 KgICuaikyt gupe Anbinx y 6fH4-cyalalkyheibstituent,
0" refers he group -C(0)R where R
lqch§1n§aslgycll—?p)ém8pr@i ?%4% ik ‘preferably "Cl -Co- al kyl"
“CaCydlkyl hbt@ioeilcloa&lt}yl refersC&o Cﬁetaysejcﬁa[klyyrgroups having a Cl-C6-a1ky1

" hot er ac al kyl ", "heteroaryl
PR e ep e s K Res - G al kyl - o
“Héteb@rcuﬁu@l O@J &kyhlk ' - f0eral doy Icl-c6"aAryyl grélipsCaadhKyd "hdiocycloalkyl

Cl - Co-al k groups havi gﬁ an ac%é substituent, including
substpsht, mﬁudleg:étrwﬂerlmneﬂ dnd e likfke. 15" Acyl aryl" refers

“@é}b@@ylrefggw@§ Y. acyl substit uent, including
acet Gg;l and t e i ke. "Acyl oxy" refers to the

@5‘)@” ViHers do R1iGaealkyl expups havae aoearbgxyysubstituent, including 2-

6& GRyahl e, G- C6-al kynyl ", "Cs-Cs-cycl oal kyl "
"h tycr ocycl oal kyl ", "aryl", "hct cr oaryl ", "aryl G -CG-
“Ady kefergrto 'thfegemarcy‘l))lt:mm@@ l&llkgludes @rclezlk@o atckashfy *C1-Co-

et er Qar yl. , I vl . . ) »

alHﬁle’t er ary Ihe% @P al @nrb,ﬁ qul"?r 101 oa?‘%ﬁ 9‘[&@{ > al i?/’ ,,C1 Ce-alkyl”,
“Heteecbaeyldbylﬁl-aﬂ@ll’k)i(b- -eﬁhlnallezll Ey—[/% alky Koy I“h)etgro@clo@lkyh@kw -Hlkyl”,
«fe St aro avin ..o

AR FeudT rctsting "R bR 2280 ARt weting o

ade't}k@hylandmbk@e(y" refers to the group -0-R where R
al kyl" or "ar

é(@r?l i ere&rs argf Wu s arvm.a,]ag}( (%/L glfl?‘[rrtué)tet efu rnﬁﬁy a.cety?phenyl and the
mEér ef erred al koxy groups include for exanple, nethoxy,

t hoxy, phenoxy and the |ike. "Al koxy Cl-Co-al J, ' refers
%%yl%m yogp %mwavbﬁgo irdt g Huiiorhe CoCoralkenyl”,
“@0C]- M 1Y ”%fﬂ%&&cloﬂﬁfrlhOXHeQérBWcloﬁlkﬁjil”t ke ’1 k‘Qleteroaryl” “aryl C-Cs-

"AI koxg‘;ar bonyl " "ref ers to theég p“ ) OR where o
lkAc 106 Bgerppryl Cealkal kyaryl GrCe-gkenyd, hetfgemwe@e%alk%yl raryl Co-

Ql!(%’rlr l’CI “hgfer(ﬁhhydj C 6Q£lky yp{ e@f@éo leljl %a]@lkyl‘heté%cycloalkyl Ci-Cs-

€ er oal kyr. " Ak oxycar bony refers’to
aleyl”Cs - al kyl groups having an al koxycar bonyl substi tuent,

A0 BRSO o) LU iy,

piRpioRc aplrd@ﬂl)rdeseerlamﬂelpehelent ly hydr ogen or Ci C6- al kyl or
%&XJ&S eEse[ ?r{eog{;&ﬂ OIR w r% R @?“ﬁ" {é% lér%t &% O tb-aryl or
“aryl C;-Ce- alkyl” or “heteroaryl C1 C6-alkyl” Preferred alkoxy groups include for example,

methoxy, ethoxy, phenoxy and the like.

“Alkoxy C;-Cg-alkyl” refers to alkoxy groups 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;-Cg-alkyl” or “aryl” or
“heteroaryl” or “aryl C;-Cg-alkyl” or “heteroaryl C;-Cs-alkyl” or “heteroalkyl”.

“Alkoxycarbonyl C;-Ce-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;-Ce-alkyl”,

including N-phenyl formamide.
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12 " Am nocar bonyl Cl-Co-al kyl" refers to Cl-Co-al kyl
groups havi ng an am nocar bonyl? substituent, including
2- (di net hyl am nocar bonypet hyl , N-ethyl acetan de,
“MNnNoBirkdny) C:-@eelkaitirdersan @ -Celklyl eups'hAciyp amhmoidcarbdngt subbtdtuent,

ln};iG\g]rng gzg@?métgﬂﬁgé%%‘i‘ﬁ%ﬁy’fﬁ%gl_l&apgw%ﬁyﬁwi-%?e‘?}?yq%&tt!aﬁ{ide and the

like2- Co- al kynyl ", "03-Cs-cycl oal kyl ", "hoter ocycl oal kyl "

“%ﬁyl@n%l rlg%rst t%rﬂ?%é%{lg ’dﬁfl@@f)&" %@h&% a-acall ﬁ%}g’: ié ?t{ﬁlgp%pﬁent[yohydyogen “Ci-

cglalkgao aticeglylkenyl” ALyt al-ky- ayicysloautwt eﬂfé@mek/cloalkyl” “aryl”,

C2- al C){ cl oal kyl "heterocygl oal ¢( by
lererwl K"Wl Cl- e-alky A’E:yllleé‘?’f?ar%‘ OrCatlkdl ! Gefetlsenyly, “heteroaryl
Cgbﬁ-gﬂle@l’k War;@lr OHPS aRGKIN G 1RfrABY | @ﬁUE 5t“‘c§lél@ﬂlt:yl C;-Ce-alkyl”,
10i ncl udi ng "2- (propi onyl am no) eth the 11 ke.

“hetgreqgyaloalkyldfirsilid ™t he group - NRC( 0) NR' 11 where each R
“&&anﬁno I8 angiﬁﬁe nl@?e% iy @%‘éynyﬁn grou@3 hgemgl &Y Iac*lammo substituent,

eny ycloa ,
inthiding erQSD@looﬁlIaMWO)ethyl altlcwhé lik¢.het eroaryl", "aryl

e

“Geegkgr, kYi@j-ICa alkbhﬁt’,e r‘&hfq&al@ml(?ﬁ Al:k@ngprcloalkglc| Gakekgdycloalkyl”,

s 1 « 2. yl »
W 1e’r eé ro R"HJyl tchd eéteh r WI t herﬁ"é‘ryﬁ? bgdﬁ)iﬁa’t o%y?%dv(\i’?'a gyl
“Hoeyarglr €- GJ—ilHﬂiyE’d “a@a@mptaik@m;ai’l ylefewamlaczaceaalmgb’e r‘eyikloalkyl Ci-

he er,ocycl oaI k Ir e CO
% ?%%Sd %g\ﬂuﬁ’ g‘}fpﬁ{l‘i‘é? Bod S¥?glewgh¥VSh Fhe nitrogen atom
to ﬂﬁbmﬁbﬁ@re am(chadrmmmmm wig Iﬂﬂﬂbdrel?tﬁhdtdr&@'cloalkyl ring,

“Ig-\ﬁel n at e é’I’.]Ja: e];ﬁe {(";Cl}’l@ﬂ;‘%g cgu?)g a\;u@ an ‘6‘)6‘ sw%t%rer% Elglﬁcrl]mg 2-(N’-

me@%tu?é@d@étkﬁwdi the likE2- Co-al kynyl ™, " C3- Cs- Cycl oal kyl "
‘heterocycl oal kyl" het er oar - Co- al k

Céarwmat Or Fefarp e b Argup @Réf@)gﬁkwhere @aaﬁﬁ R emeafm@@tﬁ&m hydrogen
“C helataar yic, ¢ %-aﬁ&nﬁ‘ ko'@élceualky‘ﬂllyl 2 @60}/% g H{?V’l "‘heterocycloalkyl”

heteroaryl yl'", ""tycl oal kyl

“arpgt ¢ h%@y%fvloal“ﬁy&-@lké’b@ryéi oy | *heteroapl n@t“CréH%l” “!I‘M%/t(h&?alkenyl”

U 0BT LD [ MRS BB 1 -
Clanly}/l” ‘&lletef@yd@k}él(lqﬂ?agﬁi eroaryl", or cycl oal kyl ", or
“A]!ﬁ rr@f&)éct{) Qﬁé F%ll%N%% tvﬁﬁ?er gacﬁa I??{j 1’s6‘r1]ned f)&lgg&tge{%ﬂ\é eH F .-Ce-

rogen atom are ac can-o
alkyir’ noa “3ey8- e ntheteediriiet ca*r Oeyek al;kylkwyl’r 1 axg:“Ci-Bernlkgl heteroaryl” or

I." ref k r havj n anm no
SR Cue fefblig FeoTada ti 8 dBRenaf Mg 8m o
whick éhey 3 altdehrnniat bptidneflefosmtad-gnposited abicehatlgetdngr oup
lﬁd?l\llrngo 1§W¥mﬁ§r erseaceogg-aﬁxg/go%&l‘/&g% %naqne%l élltkeiplt including 2-(1-
PRIl BENMY1 and @e likeycl oal kyl ", or "heterocycl oal kyl ", and
where R and R, tog with the mtfﬁl%en atomto whi ch

et.h LI
“ARBYIMPE B9 e pO%% %bﬁf‘?ré?flalgi“i}lpf oV RS ghasneash el RORT s
1n|a%§eﬁﬂéh@lye‘b?@ LMy 17T dr g, -C-alky arkMERNCWRA, Galicy CRatdboliy ) of eyBlosikyl”,

% roups haV|ng an amuoni um subst i uent

on3ictrsacyelpHly! 1- a8 ylicpy R rafl iRdi eeihsrarith HR@iqeRe atom to which they are

attached, can optionally form a 3-8-membered heterocycloalkyl ring.
“Ammonium C;-Cs-alkyl” refers to C;-Cg-alkyl groups having an ammonium substituent,

including 1-ethylpyrrolidinium and the like.
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13 "Hal ogen" refers to fluor, chloro, bronp and iodo
atoms. "Sul fonyl oxy" refers t& a group -0S02-R wherein R
is selected fromH, "G -Co-alkyl", "C C6- alkyl"

“Ialbghi’ talitre t ﬂu'orch chﬂafoogmm;) anéi(glo atagus. - 0S02- CF3 gr oup,

“ tﬁé{lgfo JEf Bytf) y?yﬁ“’“p (g%g;aﬂl va-m%lélt%}s sgf ﬁgﬁ' fro}ﬁ% 6-alky1” “Ci1-Ce-

al) 12 Gobsalukad wittDhalogeat, @rg)aarnerom CE}Ggranhﬂ;yC'z'-C6 meg&r’ “Cy-Cg-alkynyl”,

%chgﬁaﬁiy ‘heter;cglg ogryl h@g a%}/l&,;: e‘?gr..l Cl-Cg-algyl” or “heteroaryl
Ci-cyaikorl kyd 1he¢:2e¢:9§1miyﬁ’al kuéte oyl prEL@myny@l Garyal kylcs-alkynyl”,

refers to CI - Co- al roups havi ](_1; a sul fongl oxy
RTINS 5ot PR il s CTF AP RY L Mol € he
“dulfs8ylos yS'-d fqomlyi~ rr&ﬁl%rﬁ) CO-CPalYP gr u?gﬂhaa woey g rﬁllﬁy' §ubst1tuent
sel ected from H, het er oary CF - to alkyl

inclgflingg- @eﬂylwlf@wm}eﬂm al 4 like- hal ogens, e.g., an
“Slrﬁ%g 1S5 Fed rt(P%B % % FhHGRY i selecg&%lﬁlwyé}}ﬁ”"‘*heteroaryl” “C1-Ce-

-cyclo "hct orocycl oal kyl ™, "ar
tmlfféfwl” S‘ibStFW‘ied @lithGologéricyt.¥.. oF —S(Pne(?&rgramw Cy-Co-alkenyl”, “Cs-

C&ﬂ(@ﬂ’al“é{lcu ’cycl@a{léjl” Cﬁe&%&)g%ll&ﬂ{glﬁl arPI], a[{,eﬁ a@%lgla‘; Vl Ci-Cs-alkyl” or

lﬁé%r(mylal(k-)ﬁa-)aﬂkyr’ "‘tayyil da-ICk-yilke@:l” C6hcadark)ydyl C»-Cg-alkenyl”, aryl Cr-Cs-
hOtleul(l)e%%gl Ol_a%g(}fglézfl%qypo C cloX [ C Vll ngga qny#?teroc%?oaﬁ(ylf& -Ces-alkyl”.

ers ups
Sﬂlﬁ)ﬁyll ¢ uepilkyll ety dod 0g-C2-alkyb Groepshiydviigl £ ainfppet dﬁysltltl&lﬁd ifidh@ling 2-
[ike. “Suylfi erstoagroup "-S(0)-R'" wherein Ris
(Igeélilyz%lllf8ﬂ§{#epﬁ'ﬂ¥1}4 t‘h?lﬁﬁ al kyl " substituted w th hal ogens,
“sanglyl” BeferSGy Q@o r08[0)- R'Caheomak kewldcted frém- }Qoecaldg;amyn”' C1-Ce-

Cs-cyclo , Iletcro cl oal kyl " ar
e PO sl Wlthahaéggyvs SPA B0 Gl ?fyl Cefgalkynyl”, “Cs-
C@yo%amﬁill” “het%y}l'ckﬁﬂ(y%“ﬁlykenh’dteroarylhe{‘a?flo@lr ¥l-alkyl” or “heteroaryl C)-
C2- Co- al kenyl| aryl C2-Co-al k ", heter oaryl o
Copiert Covdl GyRyhikenyd e vhyierapmy Pz@g ALKy Co-Comlkynyl”, “heteroaryl

CLOPRTLAI 0 By ik R 0 R o 01
S0t (e oMl | TRiruch g C2lkgimeonyt O nyEeH b wknt feluding 2
<‘*ﬁiﬂ*ﬁ%§f?@§?’%?‘kr%ﬁ?th % Go-al k1 * Substi tut 6d w1 hal ogens,
“Bulignyl” gefers® R8Py rHRPYhetCR-1@Judss [ 0RY{ChalkyC2 “CoCahlkyliyhibstituted
wliltﬁhg%én%yg.[g? 3| Kélé-lez. group, “Cp-Cg-alkenyl”, “C,-Cs-alkynyl”, “C;-Cs-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl C;-Cs-alkyl” or “heteroaryl C;-Cg-alkyl”, “aryl
C»-Ce-alkenyl”, “heteroaryl C,-Cg-alkenyl”, “aryl C,-Ce-alkynyl”, “alkynylheteroaryl C,-Cs”,
“cycloalkyl C;-Cg-alkyl”, “heterocycloalkyl C;-Cs-alkyl”. Preferred sulfanyl groups include
methylsulfanyl, ethylsulfanyl, and the like.
“Sulfanyl C;-Cg-alkyl” refers to C;-Cs-alkyl groups having a sulfanyl substituent, including 2-
(ethylsulfanyl)ethyl and the like.
“Sulfonylamino” refers to a group —NRSO»-R’ where each R, R’ includes independently
hydrogen, “C1-Ce-alkyl”, “Cy-Ce-alkenyl”, “Cy-Ce-alkynyl”, “C3-Cg-cycloalkyl”,

177 “

“heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl C;-Cs-alkyl” or “heteroaryl C;-Cg-alky aryl
C»-Cs-alkenyl”, “heteroaryl C,-Cg-alkenyl”, “aryl C,-Cg-alkynyl”, “heteroaryl C,-Ces-alkynyl”,

“cycloalkyl C,-Cg-alkyl”, “heterocycloalkyl C;-Cs-alkyl”.



25 "heterocycl oal kyl", "aryl", "heteroaryl", "aryl

G - Co-aLkyl" or "hetcroaryl Cl-Co-alkyl", "aryl

C2- Co- al kenyl ", "heteroaryl C2-Co-al kenyl", "aryl

C2- Co-al I synyl ", "al kynyl heteroaryl C2-C6", "cycl oal kyl
Cl - Co-al kyl ", "heterocycl oal kyli4Cl - Co-al kyl ". Preferred
sul fanyl groups i ncI ude et hyl sul fanyl, ethyl sul fanyl,
and the |ike. fanyl Cl-Co-alk refers to

3 R s G t%cls%r%hsfrupéﬁﬁé’tgiatﬁ}rhf?ﬂy!amino substituent,
[ nc: ]Ehdlludﬁtjg 2@th§3ﬁ(lﬁﬁ)?@t‘llﬁd)¢tﬁy&ﬂ§d|tﬁcerkhy| and the like.
Ris u &"uXA al?&n f%r% £ o S%rF) hy(gr ogen wh'éle% goRmEcﬁtl%ﬁs %ﬁgbeﬁmﬂy

enden
" C2- msiroarrken piLCe—aﬂezf oGCar:mw* *‘GSC@kyeyal oar%ﬂchxcloalkyl’
het %&E&ﬁh@@m&lkwawv “@rewaryr |‘alr3@t0?-f(:9-@lkw o% “heﬁfoyllyr C1-Ce-alkyl”, “aryl

- B tngy Mo S8 Siklrgie, Helrgm1 CxCoatonyr

C2- %oyeibdﬂwhgll-ca-aﬂtyﬁe‘ﬂletnmwcwlkﬂ&-%alwlky nyl
(rr’ Cy&\tlng?slullf&ﬂkll @ ea[k%Bf&érg %ldqde-aﬂl g P@l‘na%%& an amﬁ'ro%ullfonyl subsstuem

at ni no ﬂ%@ o Cl-C6-al kyl gro
haV| Rglugingsfcydabgtyimingeplt tlelta%f’e‘hﬁt 1}1“’1 ncl udi ng
2 ( et bl)bktiihtbdc @ﬂlMJquﬁhffHd) QInheYd oti@Rdset dtrhihdddy the definition of the individual
R Rsu%sc%%u f 3 abov(r?1 :ge ::,ér)qugs ghkglrjgaék-ee%qz,.—.‘gﬁ& “, mﬁ%r‘e. %glgr%aryl“,
"C2- (‘g@clgﬂ]lﬁ@’nyﬂe’temcy@&%-ea:{ kx| can opt@gél@ﬂmwbﬂtrg@dk\yth from 1 to 5
1het %Qﬁ)éﬁds Q@LJ&M' from 1R ¥bup: conhs%lg @ at‘ybﬁ-alkyl‘ar‘w CGCJIkenyl “Cy-Cs-
- Cs-al kyl " 'hgge oaryl Cl1-C6 é o 4¥ .«
o ORGPt RATar Ryl rCeal i Cr i tgfroant, “Ci-Co
C2 Cﬂk}&lckglcn}ldyl“ “CARfatkyoareydcy A KOIS - ahhybl’lyhmmommy’(;I“ﬁ;yHJ kagyloxy*,

‘l (13 OG l “ 13 ky‘ Y & “

1 O Am )ﬂ%ﬂgﬁ etnutiro@%o%@s %ﬁ(h}&?rlﬂl)o?ryl e%ﬂgg ‘%&l garbzirmkate heteroaryl®,

gr oupsliRgyi r?glf‘%ilﬁl "antlkeEul BEfE s UBleeint.uesatboxy n dihalgmagyl, cyano,
2o ( cxetRhexyhasinnesul fenypet hyl and the |ike.

"Subgtituted or unsupstitutee: Unless othermnse

consPATHEH B HEHRRII ¥R BE {RE h e g e GaPIoes of the beow:

s u bsiﬂéntlﬂahbmpctuhds odl Banela §e thatoretbin g desprsd bidlodi@! dcabilyeFwatbles of such
"al ks\éﬁlsylnclu c, &Ftyalrﬁ not nl:sﬁ;cgﬁ Q@Ec){(l addmoﬁ: Xﬁl qgtjnh?' lthh morgamc acids (e.g.,

"het er ocyc cgr oups can optiona
subsiehieiy awtthmdrfﬂrrw peid; gpligric g, phoppbptic ae’én”tl%w @F@ﬂ aidithedike), and
ﬁfr Or‘@aftshﬁm@ﬂ Qzlliﬁ) or@ﬂﬁlﬁdcﬁE iuﬁlgasQfsctlc @d %:hahdﬁy |tartar1c acid, succinic acid, malic

"het %:?lbcu)llnél ic 1ck n‘falmc acvgas&g 1%1 ruf(&/ beﬂzPlc a¥18 tar& k.égi gcrnkolcl acid, alginic
het e@@amylyglutamlﬂwl%napb@h&w semoomckylhphthdlbnﬁ diggtoaic kdyid and poly-
het e% LAEUh «'aklhygam COMPLIRES can AFTRMaHHistercdd yaharmaceatfcxhyoraéeptable

"ar ycluaﬁrenmgrg éeatls B% g%%grgqﬁue%lél‘acblalt a: koxﬁlémp?qlfﬂ%l}y 1nclude the qgartemary
305 ul dn@uwyiluiy, salt af e yiyla “SRIRS anyz*' wheré‘iraRoge R™ js mdearnb@xly hydrogen,
trih, t 2 o n h
Ilkeﬁ%g hépréL cg |€h%c3§§Magf %(%régﬁﬂpfﬁ quG%bd
refers to salts or conplexes of the beIomrldentlfled
conmpounds of Fornmula (1) that retain the desired

bi ol ogi cal activity. Exanples of such salts include, but
are not restricted to acid addition salts formed with
Pnorgani c acids (e.g., hydrochloric acid, hydrobronic

acid, sulfuric acid, phosphoric acid, nitric acid, and

the like), and 25 salts fornmed with organic acids such

as acetic acid, oxalic acid, tartaric acid, succinic

acid, =lie acid, fumaric acid, nmaleic acid, ascorbic

acid, benzoic acid, tannic acid, panpic acid, alginic

acid, polyglutam c acid, naphthal ene sul lonic acid,
napht hal ene di sul fonic acid, and pol ygal acturoni c aci d.
Sai d conpounds can al so be adm ni stered as

pharnaceutlcally acceptable quaternary salts knomn by a

B L P e 1 1 - L 2 . L T PR P | I B 2 .
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15 heteroaryl, cycloal kyl, heterocycloal kyl, and Zis a

counterion, including chlorid€ bromde, iodide,

-0-al kyl, toluenesul fonatc, methylsul fonate, sulfonate,
hptrogphatepalbyl, bartooyjdatityt, {ndul hs ascopedaeatiesluding chloads bromide,

oy Pl Al Bl Rl Syt PR Eopfebb e cuen s

bahizph€ nykeaas, adcehte, DlyAblsw, anrple] ﬁﬁﬂtt@rf&m&aiet sitf@( meaatbyascorbate,
reaction (& nggﬁgﬁl of Fornula () with organic or

cinpARQgien rengslag, c¥lagiaidoxi de, carbonate or

AbbCanipenat gchlia (diRtdlbyGRidieA oFWohpasndt IR rsek et ®dh iofganic or
the group consi sting 7 al kali netals (sadium_ potassium

m@rgamcm%ﬁ%nﬁw at i&é‘lfPﬁée FAFORAEOF Rlcarbopatg of édp%tiﬂu?ﬁ“s? such as those

sdIREAGH 1 FrouP Eoﬂé’ishﬁg 8NalR4I0ARIE BEdidRS PotasSiSMORAARYmS alkaline earth
tertiary alkyl amne. Amne salts derlved from net hy

MgHHsHE. L. ealﬁaétnhw BRgnTeium). o gh QrgaRis, vy seRvHary grptertiary alkyl

Jin! RtiANLaNe, deﬁ&édefr&}{l rﬁéﬁll\fleamlﬁp r&ﬁ@éh&lgﬁmeam&hﬁmlme cthylamine,

N- et hyl - D- gl ucam ne,

dipibslaptreny | triethylginine.] | moeplioinedi anmpumt r ofretchahDrgducagitvandv,N -

bﬂ{@ﬂ%rprﬁm?t%fﬁ,zae] n&ﬁﬂ}uﬂg e{rgﬁlll:tﬁﬁﬁﬂle am @ﬁlanolamme dlethan%lamlne

=

a

I né, pracaine, peri di nc, pl porazi
ethyienddlakrenearE m@hnstlmrrmhahtead Iiaeacam@ vaehndmet h&p@mpe and thé ehke are
ISR APNEDMR e se B RS fRklypact  ve, derivati ve'

q é% tHd { at ‘upon a n1n|strat|on to the 15

reC|p|ent is capable of prOV|d|ng directly or
“Rhadharcemidaglry atthe &citvatwiet yefdtisstolaos @dmhelmeii that Upve dderimstration to the

"i ndj rectl sSses ni
rec%)he\lll ér ca a?le o?ll?reovzljl C 81r cﬁ rolrn 1% tl-% 1vﬁ alS(gﬁ Q/ dtflerem The term
“iemzepﬂESalm’ em‘ema:i};eésl pﬁﬁdrugst wihiels mag e bel&rertéd)tmiﬂe hbtazte form of the drug

ounds o i nvention are nodul ators of the
“ﬁﬁg§§W5F8 W%gFfPﬁﬁgggnﬁpnascs (Pl 3Ks), conprising Pl 3K

cc, y or 6. Wen the phosphatoinositides 20 3-ki nase
It ( EHSBh’c)W énrziy rfeurids than btpdwnds f thhepreentp dwaaksonofiret hedulators of the

P B irmes GPIAR e ESrnr et fr Z80E Whardn S RiniGsitides

3@fnat @I )Rmethe isIMERtddYY tBE EorhitRh&S &TtRe pe@htinvéddiohNBI3K is unable
treat ment and preventlon of aut oi.mmune di sorders and/ or

Lo GYPIE npRey Bl Gloksieband/ s pharmgerlegieal sHCW seases,
neur odegener ati ve 25 di seases, bacterial or vira
infections, allergy, asthma, pancreatitis, multi-organ
Thex¢qmuposndsiqfdheRrogsnt waemion ap herefosy Uy rﬂéélattteeﬁmenbmwenﬂon of
alIt&ﬁﬁ]ﬁﬁ’iE %ﬁ%ﬁfefsoaﬁd/ oP &%’i‘i}ﬂm&_\} hl'séa\ées @Jr&%@e[s@tflﬁﬁl (ﬁ'segfeg ' &%ﬁ)ﬁgééneratlve
grall rejection or ng 1 njuries. Ceneral Formul l)
diseeer Haatggiat or vina 1@ﬂeetmt aliergye asthon pahgeattiompritisegan fagure, kidney
C i .
o QUL TR S SRATEREL e Sop ARG oL PLLS SRR i,
ghﬁmngnmasrmeghmasspharnaceut|calIy acceptable salts
Gt{aﬂe%le (];rmi?l ef(lﬁl%cgg(rifglg 8secglf§%sle§f? o Iétgnt SQt ablﬁl@ggeg its tautomers its

ge’(m&ﬁﬁdabmomérspmmmﬁll@s a@ive fiommsLdseengrdtjomer, Idla_stereomers and its racemate
ha‘,gg?gle ag?&'@a%gﬁtf% gbécg & Salts, &Eergo‘%.d'la‘%é%rré’ B35 WMicatty
adNep’delé‘lydlts B—f@ﬁdJEdiﬂiumﬁ(l) ard Basthadiciomptd Tehlsncd asakshtivg of Oompounds of
For mu are suitable for the ul ati on, notab
fquﬁhllabﬁli |“6‘ili‘ DR Y Acespiate Eﬁsggﬁ?fatsaﬁwalslnoraa%%m & tlum or
h3réliMRASSEM &AM 6} N-théthy1DLhessher e bel i eved that the
conpounds of the present invention are also particularly
useful for the treatnent and/or prevention of disorders,
whi ch are nedi ated by Pl 3Ks, particularly PI3K a and/or
Pl 3K 57 and/or PI3K 8. Said treatnent involves the
nodul ation - notably the inhibition or the down
regul ation - of the phosphatoi nositides 3-kinases.
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The conpounds according to Fornula (1) are suitable for

use as a medi cament, 10l n onel%enbodi ment, the invention

provi des pyrazine derivatives of Fornmula (1): R2-0 (1)
Thﬁhamﬂionndsﬁn,ccchm@ t@Rdminladpark ndepenide ik Inyodsialiec trethblyrtbennGibition

such. t hat he rin ic.l g
of M B g "B Rona 5o LBE Tentef GRRIE BLEBHF ol mar e
canfashdd uf eld: pyeséndi inydnliomlard st epaetduealyf ierol Hor hied a@&iment and/or
i ncluding chloro; nitro; optionally substituted
PreyeREgh i k§ipordsrhcIViigh rige madiad: by ﬁlg% stPKuptegpd/or PI3K
v§grétnatlsenyle AadnaRtinal i Iﬁyaﬁatdohut &Qab@ tRAbIYRYE the down
12.2 is selected froml optionally substituted
rﬁwaWPabM#¢pmwnmmMMnngmnbkm@%s optional ly substituted
C, - Co-al kenyl and optionally substituted C, - Co-al kynyl ;
2012.2 is selected fromH halo, including chloro;
Toptdngoahdsycsudisg io Riredlad)-aCosuahtie for usptsiaomalidaynent.
substituted C7-C6-al kenyl; optionally substituted
C2- Co-al kynyl, optionally substituted al koxy, i ncluding
Innaaic Revbydimond ihe Malchtyonsitodtidstpytaethe deytalivepiriFomalld §):
substituted heteroaryl, inclyding pyrrolyl; R4 is
sel ected from optional |y suBsTPLuted O - C6-al kyl ,
i ncluding nmethyl, ethyl, butyl, ‘Bthq 25 car boxy
Cl - C6- al kyl (e.g. butanoic acid), oxycar bonyl Cl
-C6-al kyl (e.g. nethyl-4-butanoate); optionally
substituted C2-C6- alke_ié ~AQpiNQnally substituted
C7- Co- al kynyl : opti al DSt i | ut aryl, including
optionally substitute as_gyano phenyl (e.g
4-cyano phenyl, 2-cyano phenyl’ TNo phenyl ), phenyl,
hal o phenyl such as fluoro phenyl (e g. 3-fluorophenyl,
4- fluorophenyl, 2-t|uoropheny|p chl oro phenyl (e.g.
2-chl oro phenyl, 3-chloro pheny 3, 4-chloro 17 phenyl),
i odo phenyl (e.g. 4-iodo phenyl) and brono phenyl (e.g.

whsrono phenyl) sul fonyl phenyl (e.g. 4-methyl sulfonyl
%en ', 3-nmethyl sulfonyl phenyl), optionally substituted
ACH}, D@nd &l akoyindqplardently Seéeogad doometanyg IN, pinrildt theJangeR h;yi stable aromatic

rif th he hen (e.qg.
B e Srl o SR e RO S BIPRS00 01
Rb pt isdoadd ﬁoﬁluHsﬂ]alogéredn(ﬂnWﬂlg alib 1) Iﬁtrcp hmmyhall@%u’ﬂsaithtyﬂ C-Ce-alkyl,

T N AT T I e

RS luf.()ss‘elet:ﬂda gﬁlorﬁCH c@iﬁeﬁanlykéagmﬁ&dace.twau@h eﬁhylu)img methyl; optionally
(0),4 car (0] Co- al y en
@Staﬁtaé emmppt%lbhw &uts%ﬁz gaﬁ@?ynyqe

RIMBY Bélécte%l henzeahsge, ﬁ@ﬁlﬂl@@ adhloyo; ﬁdlltyuiu@ﬁltﬁl@& @’#@fa‘ﬂiyl optionally
i ncl udi ng optionally substituted i m dazol

substifgteR yfi2-Goraliraylo Wtwna!ﬂy PURRtHEh G r-Crtkaad o Ppt5>n91!p§ substituted alkoxy,
1n9f&tﬂng nﬁEﬂthys U(Hﬁﬁ)hetlf“}t &bstitic@ peﬁ'ﬁn ydpuéﬁh@lk) S%%st;tgte@ q{e%roaryl including

hi ophonyl “(e. g br ono- t hi ophonyl, 4, 5-di ehl oro
Pﬁﬁﬂﬁphenyl) thlophen 3-yl, carboxy thlophenyl (e.qg.

t X I
R Eﬁ gbli)&%eny o?nz%ﬁfl(gﬁ ylﬁlgéddﬁ gghﬂg th&ﬁfd B%l%(t{/lﬁlat ﬁ?l’ 56|L1§X propyl,
cqbd@m&‘ym@ﬁ%@ﬁw gthwtamphcmgﬂl) adl@xgcarbmwh% Caalkhll (ojghenthgl-4-bytanoate);

@R)&léﬂ%n%lb%t}{ut%% lbl taff(ter%g cﬁ)\ﬁghﬂfi@ﬂ)w qe(pC%Ff gnarl otptl?natllg éubstltuted
arpy ura:hmllu;g opaun}ihlyasbshait@i mty&n)dzwdlyds c&mognheﬁyl cﬁdng or-opaio ﬁhenyl 2-cyano

ool e KRS Sty by bel Rt o PR B B oaitinagpt. +

ﬂ(l(ﬁ'olghenﬁ 3-fHiofopblényt) L ckﬂerohﬂﬁﬁﬂdb.gxﬁ-nylbbo, ptepyli Brealoky phenyl), 4-chloro
substi tuted oxo di hydro-benzot hi azolyl (e.g.
3-met hyl- 2- oxo- 2, 3- di hydro-1, 3-benzot hi azol y1),
optionally substituted di hydro-benzot hi adi azolyl (e.g.
2 1, 3- benzothladlazolyl) optlonally substltuted
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25n is an integer selected fromO, 1, 2, 3 and 4; as well
as its geonetrical isoners, its optically active forns as
enanti omers, diastereoners, tautomers and its racemate

plicayhsiodaphawsl I(e. g.s4 pidarpi’[amgé).mn(bhdohp phenydp(bng Héread pBenyl), sulfonyl

th f f
PR Fik e B R pyragrne hant DuredtopRapRIEH c.co
aliy1) phenyMie ei-methyl pheﬁyl Bmeﬁhyapﬁknﬁl artﬁﬂuﬁdﬁﬁﬁﬂl(iﬂﬂﬁ)l'ly carboxy phenyl

sel.ected fr C and such that. t
(& st s Bend e Bt drdimhonth BRineli albs SHERyf amino
pmgﬂ opmbmpahéeyaxﬁu@qﬂwﬁym egishallly dduBMitutedRJallioiy S{ﬂibﬁﬂt@% fac@Bmoxy
H: hal ogen, including chloro; nitro; optio

pléeﬂblst Sy cphf@sDanpyPnaﬂvn EvRetitving ﬁéxlhyhenyé piego rfafqefyl phenyl),
alﬁ&b@%ﬁrb@)rﬂll ed, - @ga‘% ghdrgenyls. Qﬁ@hﬂ’ pypﬁﬁb@ﬁda}k %HQ}%II ' hﬂéfh?l-u benzoate,

-al’ky Is Selected f H: optionall

n@%&% -Ib@n;p@@ aptiomdly arisyituted h?éqrwln @Chtéma yptiongHy is'&ﬁalurfv imidazolyl
(% Q%étﬂﬂ tu’ﬁﬁiiag) lylcp > At gavl 1mﬁﬁgo 10.'9# %ﬁwﬂ(l)ﬂa}i% %ﬁ&IeﬁLﬂﬂﬁ&enyl such as

kynyl OR3 1I's sel ected I ncl udi ng
h@lhltbnophenmbt@ on éIbrqmcstlumhmtymt #4-d@hlado- taioklwnyl)o ptiodwad3hy, carboxy

e I ti
R PP ETR TEYL a0B) Rl VR T R igphemt e
mﬁéﬂyhbﬁyopheﬂp&t I-QIrhbejrat@)wbd lalikbmcadbowlyhloplmpyll(@ gahd:tyyl 3-th10phen-2-yl)
OSILH)FJlgﬁ gbssqul(t)ﬁlbl:]%e L§ &181 k IEE%’YQ ? e%-rpgirﬁlh 3;-%Fi01%)tlsonally substituted
pyrailyl ciunly ageialvy byraﬁi‘lilyde g. Budhydro-1pr Cblmekhyl-pﬂl‘ézcﬂalﬁ)bp)qptmnally fused

h%ro%%l 51|n§y§ucl§ é’lS opt @S%b%mg%'{id%@gﬁ‘%)% a{ub?llgk/q g 2,3-dihydro-1,4-
béiﬂb(ﬁb;hﬁ)tl} e@btﬁaalgfi sdktany koot umy@blbyénmb@m}n ukd 3-methyl-2-0x0-2,3-

tionally s bstltuted aryl, n,lu |n
dlgz {rP &r{iaI? ﬁ%&wﬁt L?PE?PHBYIeﬁ‘yfIS Wifdh d&%/dey%ﬁ%otbﬂ@ °g. 213
bém&ﬁﬁﬂﬂmﬂﬂ?n%bmnﬁﬂﬁyﬁman&ﬁ@nM&mm&dﬁMﬁ?D(QEeﬂyiibmgbﬁﬂ%&oL-yD
hal o phenyl such as fluoro phenyl f1 uor ophen

optiongljy ép@ﬁﬂ)&ﬁ/ G- G- FY%P‘(théPIW)‘HY éH‘PSg‘FUéedp rbéﬁmcyql@ﬂl@fl including
OI?tloﬁm}psrugst Rﬁ‘t@@ wirroh%nﬁfh |09f16ha99 %ﬁﬁé{lauted‘]ar}q Il 5@6leky¥Q)pBGmyllsﬁbst1tuted

I odo en . iodo p ) ronmo phenyl (e’g
i ety Jicluirir iyt el BC o dumERghnyb s chamgbridinyl
I I I?]gemsj b
m%@l?% g gyflt(cﬂﬁ;l Eﬁdéeﬁ% Jy?rd}ﬁlyl g ctly 'I?) Pptﬂ)ﬁﬁl‘l @Lt%ﬁ(te&@ %tg 'c%f(;a‘ﬁ@l Ci-
Cphlsply bptlcmatl:r sﬁbsumwddﬁtewvclgﬂﬂe)ﬁﬂ )Ce-aélaﬂbmtlynﬁheﬂuwltu{ted gyl Co-Co-

BSREIRRIR B ISR S B BEETRLEcE e )

nmtmmedeelpximmfdmo bpt3 enbd;l y substituted al koxy phenyl

e.g. 4-nmethoxy . 25 phenyl , . 3-nmet hox hen . optiqgnal
asé WB@ e tlﬁt %eamggéé?l 16?118%% 1t%/ 8%t.1caljf}_r g&té\iey%nﬁ% &% P%nhomgrs, 81agtereXmers,
taatoh@myanamb eatymatCliors; &l wall asphemydeelialty adagitdbyd salts thereof for use as
r opanoat e phenyl, nethyl-4-benzoat e,

aﬁ? KM% penzoate); optionally substituted heteroaryl,

|nclud|ng optlonally substituted i mdazolyl (e. g

i.mdazolyl, 1,2-djnmethyl-imdazo

Irbaﬁpm?%%mwr%%&q ipygnggn P‘I‘i’ivtﬁiﬁﬁ@ﬁ%mﬁ‘s‘l?&‘ﬁath@s Prfglf %mPI%.(BphenyI

(e.g. 5-brono-thiophenyl, 4,5-dichloro thiophenyl),

t hi ophen- 19 3-yl, carboxy t hi ophenyl (e.g.

t hi ophene- 2- carboxylic acid), al koxycarbonyl G -C6-al kyl

t hi ophenyl (e.g. nethyl-3-thiophene-2-carboxylatc) and

al koxycar bonyl thiophenyl (e.g. nethyl 3-thiophen-2-yl),

optionally substituted pyridinyl (e.g.

6- nor phol i n-4-yl -pyridin-3-yl), optionally substituted

pyrazol yl such as hal o pyrazolyl (e.g. 5-chloro-1,3

di net hyl - pyrazol -4-y1), optionally 5 fused hoteroaryl

ring such as optionally substituted

di hydr o- bcri zodi oxi nyl (e.g. 2,3-di hydro-1, 4-

benzodi oxi nyl ), optlonally substi t ut ed

D - P | P T PR | . | [ L ~ IR T PR | ~ ~ D - P A ~
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10PYrrolidinyl; optionally substituted aryl G -C6-alkyl;
optionally substituted fictertaryl alkyl, including
optionally substituted G -C6-al kyl pyridinyl such as
pyridinyl nethyl (e.g. pyrig#&apl-3-nethyl,
pyridinyl-2-nmethyl); optionally |;uted C3-C8
cycl oal kyl G -C6-al kyl: opti onal Rstituted
het crocycl oal kyl Ci -C6-al kyl; optiyphally substituted aryl
C2- C6- al kenyl |nclud|ng pRenyN etipyl enyl ; optionally
substituted heteroar CBEEQ EEEZ 15n is an integer
selected fromo, 1, ®) trOth first proviso
that when R4 is thlophenyIE |tN|S|ng§/B group sel ected
from unsubstituted thiophcnyl, undlbstitutcd chl oro-5-
t hi ophenyl or unsubstitutcd br ono- 5- t hi ophenyl; with the
second proviso that when R4 is 8 phenyl, it is a
nono- substituted phenyl that is not 20 selected fromthe
roup consi sting of p-brono phenyl, p-nethoxy phenyl,
gmémhoxy phenyl, o-, m or chloro phenyl; m or

ApB nBtaHX E a@ﬁﬁ%{e} e‘ﬁf% Q{Iﬁd % nL('@r R Iﬂ]e@u}(éh thd? 'tlg: H{]%rﬁyétablé)aromatlc

mnitro p eny -am no eny
rmg, 1m0$uda1gnﬂtlpma11§l§b®tltttt@t1élén>ﬂ hedwptlonaltyawbstgutnd)pyralmyl

Ru %:’ Egéétédjhgg b hﬁfd?alt llﬁéfﬁcgﬁj%_m{ﬂﬁ&y In1t cﬁf&)gﬂlyf gu%gﬁthtgt? KT Ce-alkyl,

consi
inphadinyimetlg -ppdomby h@’dSUWB@@FCG dkenyh i wpnmlly pitorylc C-Coalkyny

@a fl n en

RO Pl B RS " Kt ER-CH B ET ReROREY dbtht ontionatly

sdbl@tamd ﬁh@asaﬂqenWahmoptMaﬂy smakutmed)@b ggglkhﬁyl V\her ein R4 is a
enzo n |t 1S t tut.e en |OX

RIS sl OBR T nith 1r2yfind R RSP e i S onignaly

subBiR et mﬁ%lkdﬁy@%ﬁérﬁﬂﬁﬁ&tm&wCQE@-&&yﬁVIdopttoﬁal[yaﬁ&ﬁﬂh%d alkoxy,

_forns, s pharmaceutically acceptable salts
Hé&ngometi@ty |thanaé'pfe‘ﬂ%bﬁﬁ“&teén%lﬁld|qi?éﬁ‘%a% stitpigd rﬁereawryl including

i des pyrazine derivatives of Forniula (I) mhereln R1
d!
§e|ected from H and hal ogen, including chloro.

In
Rafotdstedslpae ioptienabrisele i Cl “Eriekylniehdingrmghgy P@éls butyl, propyl,

cemfcfx@Z@ r@ ﬂl%rl A %%u‘(ﬁ%w%hd’f%ﬁﬂi&@arﬂdn}l @’h@g §lk91 (I\!: %Sm'eﬁlyl 4-butanoatc);
sel écted from optional | y subStituted al Koxy,

optippilisdiubefitnied koky-alksny: oah@taﬂé subspagddf CxCerthoni: m@h@nally tyebstituted
v f

%Y{c@h‘;}r&&bﬁ@a\gl&ge gg%{ée r s (ﬁlr d[s\é%,ﬂo rﬁ%m (e g o ﬁ]ﬁh@gﬂéng/l 2-cyano

phtpvll Graxhihoy peanyBi phenyle dalar gHendrwiclo pt ifontml Dlymxlutl@g |3tiiht0e@henyl 4-

ﬁ%{%&gﬁézlﬂuo Eén&ﬁ% glﬁ?nf%gl%lre%%ly(e g d5s hl% o%heg}l]l 3R gtr})I y gﬁenylé 4-chloro
plm'tlylEOIOdM Ipaer(yl Ye.4.04-wkie rpebnyl}?dnd brog®l Mhﬁdegr amm ipheral)] yulfonyl
PRy B onTe Pk o RdaC B BT by s Bl -Ce
amqumbmtl Wé. g.cd-methly1 ﬁenﬂpS-&idﬂWﬂ phonll, @Hflﬂwtaﬂnbtyylsllﬂéﬁﬁl) tctitbegl phenyl

t?»Cbrc;—ztcl)za})rlc}/ acid?I 4:b%£oallcl: ak(/)llé, ‘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. l-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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I n anot her specific enbodi nent, the invention provides

pyrazi ne derivatives of Formul®a (1) 15wherein R4 is

selected fromoptionally substituted aryl and optionally
3gubsirbéxyt eldoprendr ¢ag.y thiophenadotibexylispedily | aikceayba:rdbnye n€;-Cs-alkyl

th enti razi ne. de ativ .For myl a
e 6 8 PR P AR Sk kiBRu oY Ge. methyt
3sipgegtichi2cylp npmﬂ;f aefibstittilee piMien (¢, 9.ro-po GHoldes ypyyrali-Be 1), optionally

tives of For A 1S N

eriv la (1) wherei
Bl et T Setrobn FEE St PR O b D g tonslly
fL@é@th&@ﬁylﬂMfg&Zlbm& cﬁﬁbﬁa\l@tshwﬁﬁlt&f dlﬁﬁ&dsnub@oﬂlbimy\ﬂ"(e gez B- d»ﬁq.ydﬁ 1,4-
and E a anot her specific enbo

bertiediprdh %wnﬂdkymba%teﬂyﬁhgmrﬁ DORaIRAED] VeE ST %thydro 1.3
be(n%th%@&l?' @tl&aH%eslu@sQﬁlﬁgd fh'h?d'fbj'ﬂe%%lﬂi@dzggf@(b 214 Seﬁﬁﬁlmdiazolyl)

is selected fromH and tlonallh%lsubstltuted al koxy;
omlonﬁlly quk;stlt;qed penzpxagpigoll (gfge2 48 -tgptaxpdazoiiiode optBmplly substltuted Cs-

Qn@chﬁf ?ﬁcfdaﬁ eqiodl e n%eteﬁobﬁcldaﬂ&? Ntid QP 1g§a?l g substltuted

pyrazi né I vat1ves of Fornul a wher el n I sel e
pYrradidiny K cmfldnahlal wgetnutemryl§1n%a-¢ily>rl ORSmaIéy sebsémt@dhefterrmll—ﬁrce-

B0 RGBT E £ 500 oy B R fi
pRRIinys-3medthyl) pyﬁsﬁ@ylﬂsmabjzleCd)mmnzﬂkyomblsiltat@d G-Koxygloatkyl $°13J6-alkyl;
el RAEORT Rl RERTISSPLL S BRSPS, B0y o
inRdiding pasnytiethyloed, dploionly sﬁlﬁﬁmﬁﬂllm%oamﬂ Cl'zl’(& dikcaglent
nlés(r}}\ll}gfqttgéq?nf‘glec ﬁ%%ﬁ%f&pﬁﬁ%‘ﬁgl ar those of the group

4-cyano- N-13-[ (2, 5- di net hoxyphenyBami no] qui noxal i n-2-y1}
w1tﬁ rtllgeetn r%‘? Il)'lrlolcncs)(? 6ilat w%en R" is thiophenyl, it is not a group selected from unsubstituted
thiophenyl, unsubstituted chloro-5- thiophenyl or unsubstituted bromo-5- thiophenyl;
with the second proviso that when R* is a phenyl, it is a mono-substituted phenyl that is not
selected from the group consisting of: p-bromo phenyl, p-methoxy phenyl, p-ethoxy 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;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 and its racemate forms, as well as pharmaceutically acceptable salts thereof;

In a specific embodiment, the invention provides pyrazine derivatives of Formula (I) wherein R’

selected from H and halogen, including chloro.

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

wherein R is methyl.
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4- cyano- N- t3-[(3,5-dinethoxy?henyBanino]quinoxalin-2-y||
benzenesul f onam de; 3 N 0
{3-[(3, 5-di net hoxyphenyl ) am no] qui noxal i n-2-y1;
benzenesul f onami de; 4 _ _ _
Inﬁ érj%éllgf?%sh%cgﬁgh%h%%nhﬁgﬁﬁggg%?ﬁénH';]g\]l(gb%Ip'}%i(z%{el ge_rl%étlfxlfels o?‘rlqormula @D
wBerbin R *5s hildret Moxyp hehyBrm holbuitnaxakéxy; Reliding methoxy.
-1-nmethyl-1Him dazol e4-sul fonam de; 6 N |
3-[ (2, 5-di not hoxyphenyBam no] qui noxal m 2-y1} - 4- not hyl benz
e Boiseld | sh@@d eMBodiriet the invention provides pyrazine derivatives of Formula (I)
31[(%,5-dinethoxyﬁhenykhninokquinoxalin-2-¥11-3-nEtQ¥lbe
WHSEHR S| sp]@ﬁtg%-ﬁa;gl’ glo,Nnelpding chloro, optionally substituted aryl and optionally
siby iRy Ro@lo, hexuRARKEANI nol qui noxal mm
-ty

1} - 3- ot hyl benzene sul f onani de; 9 N
{3-[(3, 5-di net hoxyphenyHam no] qui noxal i n-2-y11- 4- et hyl be

I & ter %Hécfii?cn @ﬁ{bg(ﬁméig, the invention provides pyrazine derivatives of Formula (I)
5-bronD-N-13-[(3,5-d|nethoxyphéhyBat I'no] qui noxal i n-2-y1}

wmtﬂsi@plilfeﬁesej_bcteé ukdnopahdmdly substituted C;-Ce-alkyl, optionally substituted C,-Ce-
alkenyl, optionally substituted C,-Cs-alkynyl, optionally substituted aryl C;-Cs-alkyl and
optionally substituted heteroaryl C;-Cg-alkyl.

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

wherein R* is selected from optionally substituted aryl and optionally substituted heteroaryl.

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

whercin A, B, D and E arc C.

In another further specific embodiment, the invention provides pyrazine derivatives of Formula

(I) wherein A is N; B, D and E are C.

In another further specific embodiment, the invention provides pyrazine derivatives of Formula

(I) wherein A, B and E are C; D is N.

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; 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)



11 N
{3-[(2, 5-di met hoxyphenyHani no}!qui noxal i n-2-yB-1- pyri di n- 3
-yl met hane sul fonam de; 12 net hyl
Wietbiir R{ 3H] R3jsSmelhyie RR oxyuplvexyBamibhaldqalkagx alis A: 3 B1D) and E are

et et 2 IRRCR ey R Aoy Gl Rrosl e by iy &

isfapaytided beRZz0at e; 14 N
{3-[(2, 5-di net hoxyphenyDam no] qui noxal i n-2-yl k
-3 fl uor obenzene sul fonam de; 15 N-

| ?tﬂt(nas 5¢16é pRidAoxyahpABamk MOpAtduteX@)sé Bf (Be ¥iblip dordsRBRYE S

onvl \ henzenesul f onam rlp 16 N-

Examplel| 5. di met hoxyphenyDani no}qui noxal i n- 2- yl k
- @3- di hydro-1, 4- benzodi ox H8~6-sul fonam de; 17 N
{3-1(2, 5-di net hoxvnheanam nolquinoxalin-2-y11-4-(pyrroli
di n-1 - ﬂy@g+N15M(®|§e<hmeihe®mhﬁmﬁ)am@&quumalm-2-yl}
{ 3- [ (ZoBdicpdfohanidphenyl ) ami no] qui noxal i n-2-yl k
-39( Jaydne tN-f 03| Sy difmetheeypbsnyiDbmireiduirdealint 9-yN-
{ 3- [ ( JomzdicofohaxidghenyBanmi no] qui noxal i n-2-y11-3- (net hyl $
ul $onyk) {3%}5—99&?&8x§%ﬁ%ﬂ9ﬁ0]&@noxalin—2-yl}benzenesulfonamide;
4 3-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]benzoic
acid;
5 N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-1-methyl-1H-imidazole-
4-sulfonamide;
6 N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-methylbenzene
sulfonamide;
7 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-methylbenzene
sulfonamide;
3 N-{3-[(2,5-dimcthoxyphenyl)amino]quinoxalin-2-yl}-3-methylbenzene
sulfonamide;
9 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }-4-methylbenzene
sulfonamide
10 5-bromo-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}thiophene-2-
sulfonamide;
11 IN-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-1-pyridin-3-ylmethane
sulfonamide;
B methyl 3-{4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)
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
sulfonamidc;
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-dimcthoxyphenyl)amino]quinoxalin-2-yl}-4-(pyrrolidin-1-yl
sulfonyl)benzenesulfonamide;
18 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;




2-cyano-N- {3-[ (3, 5-di met hoxyphenyBam no

gui noxal i n-2-yl | benzene sul f ofram de; 22 21
2-eyano-N-13-[ (2, 5-di net hoxyphenyl1) am no] qui noxal i n- 2- y1l|
b cgnb N2 dedim2@oxyphenyl)amino]quinoxalin-2-yl} benzene

2-chl

subfoldmlide;[ ( 3, 5- di net hoxyphenyl ) anmi no] qui noxal i n- 2-yl

} b2[92n z¢

mehistel NoBA®, deimehdxMphehyl)amino]quinoxalin-2-yl }benzene
2, Gd@hamiiboxyphenyDam no] qui noxal i n-2-yl | pyri di ne- 3-s

lez*sonam{@ (2 §ﬂm’l\é'thoxyphenyl)ammo]qu1noxal1n—2 -yl pyridine-3-sulfonamide;

{3155 ] T -
- n?f, hy?gﬁ”{'q_é‘ahﬁb‘ﬂg)&g%h%ﬁ%b ?]gﬁih&&'l h‘é")g}Sl UISEGNET 1:ﬂ1de:zlolle* |
berszerls SOl T ﬁ%ﬁt‘a’éﬁ‘%ﬂkf‘iﬁolﬁwﬁ‘*"?‘lra‘?ﬁé%'ﬁ I8
) ann; at Sui]\ pa'ml ?\7 [2 2 hl nuyrazi n A1l hoanzona ol £ nnam de
’2% 6 NTE3-[(2, -‘dln'le"hoxyﬁ'l‘leﬁf}l')ammo]pyrld'o[2 3- B]pyrazm Zyl}benzene '
N-13. [lyuhforamide )
benzen@ {’gdﬁ 6|@glgﬁtlg)éyp@gyl m1no]qu1noxalm—2 yl}-4- fluorobenzene

{3-7 (?SlﬂifQH‘im‘\dP hoxyphenyl ) am no] qui noxal i n-2-y1

|L @éhi elN e{§t[(2,$-dm@mhogmphenyﬁammo]qumoxahn- -yl}benzenesulfonamide;

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

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

31 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }methanesulfonamide;

32 3-[51 {3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]benzoic
acid;

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

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

35 5-chloro-N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-1,3-dimethyl-
1H-pyrazole-4-sulfonamide;

36 4-chloro-N-{3-[(2,5-dimcthoxyphenyl)amino]quinoxalin-2-yl } benzene
sulfonamide;
3-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]

37 ; R
thiophene-2-carboxylic acid;

33 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-ox0-2,3-
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  IN-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} propane-1-sulfonamide;

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




29 N |
3-[ (2, 5- di met hoxyphenyDami no]j #ui noxal i n-2-yl | met hanesul fo
nam de; 30 N |

4{9( 3, pachityteN- m}wﬁh@myﬁamma}mammX@1nmamy4yl}bmmene 3

onamodanidgl N-

13 [ ( 32-onidtomet BQryPhigityHoafpHaey fhlingydhdxatiZ2 W  berichanes ul
orrdhi deilfodadnide;[ (13-[ (2, 5-di met hoxypheny1) am no] qu
noxal I L3 - AhRBLHEHRy SHeh {194MYihd |§EREQih 2 -3 ¢l @ dideth PeTHLY |
4-5[1( 1 m{lggz% ﬂgmhﬁgnyp%?rﬂgleﬁnﬁno] qui n}g};al I n- ?/FI am no) $

I I35 5L n Xo] u’lné)&allh-}‘yl} Qq 3 benzoxadlazole 4-
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56 IN={32[({3-] [(3 E-dlmethoxyphenyl)amE ino]quinoxalin-2-yl}amino)sulfonyl]
henyl}acetamide;
57 3-cyano-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }benzene
sulfonamide;

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

59 .
benzenesulfonamide;

60 4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]butanoic
acid;

61 3-chloro-N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl }benzene
sulfonamide;

62  H-fluoro-N-{3-[(3-methoxyphenyl)amino]quinoxalin-2-yl }benzenesulfonamide;
N-{6-chloro-3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl } benzene

63 .
sulfonamide;

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

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

66 IN-{3-[(3,5-dimethoxyphenyl)amino]pyrido[2,3-b]pyrazin-2-yl }ethane
sulfonamide;

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

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

69 IN-{3-[(3,5-dimcthoxyphenyl)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 [N-{3-[(3-methoxyphenyl)amino]quinoxalin-2-yl} benzenesulfonamide;

73 @-chloro-N-{3-[(3-methoxyphenyl)amino]quinoxalin-2-yl} benzenesulfonamide;
74 IN-{3-[(2, §-dimethoxyphenyl)amino]quinoxalin-Z-yl} -3-methoxybenzene
sulfonamide;
4-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]butanoic
acid;

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

75
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4 _acet 2 m-no

fErlomgy OBB S Birayael Y lgmineg quinoxalin-2-ylbenzene

gubloramidéint hoxvphenvDam nol qui noxal i n-2-vlloropane-

- syl f awgthyld'éeﬁ({i’) [(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]

benzoate;

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

86 e ;

yridine-3-sulfonamide;

g7 4-methoxy-N-{3-[(3-methoxyphenyl)amino]quinoxalin-2-yl }benzene
sulfonamide;

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

29 3-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]t
hiophene-2-carboxylic acid;

90  [N-{3-[(2-chloro-5-methoxyphenyl)amino]quinoxalin-2-yl} benzenesulfonamide;

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

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

93 4,5-dichloro-N-{3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl }thiophene-2-
sulfonamidc;

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 IN-{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 IN-{3-[(3,5-dimethoxyphenyl)amino]-6-nitroquinoxalin-2-yl } benzene
sulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-(pyrrolidin-1-

99 .
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;
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gyl Nnagidg;( 2. 5- di met hoxyphenyl t ami no] qui noxal i n-2-y1

} 9?61 7 efrehlstoh N oA d A, BaimeB®xyphenyl)amino]quinoxalin-2-yl } pyridine-3-

sulfonamide;

111

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-(dimethylamino)
yridine-3-sulfonamidc;

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-[ (3-methoxypropyl)

112 : o .
amino]pyridine-3-sulfonamide;

13 N-{3-[(5-methoxy-2-methylphenyl)amino]quinoxalin-2-yl }pyridine-3-
sulfonamide;

114 N-{3-[(2-chloro-5-methoxyphenyl)amino|quinoxalin-2-yl}-4-
cyanobenzenesulfonamide;

115 IN-{3-[(2-chloro-5-methoxyphenyl)amino]quinoxalin-2-yl} pyridine-3-
sulfonamide;

116 IN-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-methoxypyridine-3-
sulfonamide;

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

118 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-methylpyridine-3-
sulfonamide;

119 N-{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-
sulfonamidc;

121 4-cyano-N-{3-[(5-methoxy-2-mcthylphenyl)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;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-(morpholin-4-

126 g

lcarbonyl)benzenesulfonamide;
5-[({3-[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-4-

127 . o
methylthiophene-2-carboxylic acid;

128 5-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]-4-

methylthiophene-2-carboxylic acid;
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3- (7b3’§12?’ﬂeﬁﬁif0ﬁm\¢ﬁhpnvl tam nol quinoxalin-2-y}-4-net hoxyh
neNS{l}r[{%ﬁgm{qg@xyphenyl)ammo]qulnoxalm- -yl}-4-(hydroxymethyl)

benzenesulfonam1de

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-(hydroxymethyl)

138 e ;

yridine-3-sulfonamidc;

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

140 .

l)methyl]benzenesulfonamide;

141 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-[(dimethylamino)
methyl]benzenesulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-[(dimethylamino)

142 .
methyl]benzenesulfonamide;

143 4-[({3-[(3,5-dimethoxyphenyl)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-
mcthoxypropyl)benzamide;
4-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]-N-[3-

146 - . .

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

147 - . .

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

148 . o ’
dimethylpyridine-2-carboxamide;
IN-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-[(4-methylpiperazin-1-

149 .
yl)carbonyl]benzenesulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-(morpholin-4-yl

150 o L
carbonyl)pyridine-3-sulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-[(4-methylpiperazin-1-

151 o .

l)methyl]pyridine-3-sulfonamide;
152 5-(aminomethyl)-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-

1} thiophenc-2-sulfonamide.




10

15

20

25

30

35

66 N- {3-[(3,5-di nmet hoxyphenyetn

ai no] pyri do[ 2, 3- b] pyr azi n- 2- y¥1 et hane sul f onam de; 67 N
{3-[(3, 5-di net hoxyphenyl ) am no] qui noxal i n- 2-y} - 3- met hoxyb
Tenzen@usds dfahapiesta) ir68ntidn are useful as medicaments. They may be used for the

péegar% 3 gﬁ %Inﬁa ox]i(tpg% lee éTogbﬂg qu'g(?/ %L}?}\Elel% CYH autoimmune disorders
at{cﬁor[lﬁﬁatﬁndbﬁﬁilib@%ypd’hﬁdiy\ba}aﬂﬁrr&m]eﬁms n&x&ldegmé}atyw disdases, bacterial or

di.n- 3-yl ni ct.hane s fonanlde 70 net
vilty fnfogtiphsy Ry n‘i‘feﬁ‘EB?y;? T TR e ?(ﬁ%nszﬂayrafwn erythrocyte
déndieney, gl reftlidn drhunrgpﬁ]aﬂ@-Z carboxylate; 71 N
{2-[(2, 5-di nmet hoxyphenyOam no] pyri do[ 3, 4-b] pyrazin-3-ylib

enzenc sul fonam de; 72

Nodd dell{bagl%hh oxy RRBEMYINR N MO GHIN N ahk Nak Y | hPERZ eREEIhT Bnd/or
nam dc;

ppltpet of NuIInPEBe (Seek Pp HB MRN8 esrn8%cal fnnpdiyply selarosis,
pEiRES $hd AR dhritiAsystemic lupus erythematosis, inflammatory bowel disease, lung

inflammation, thrombosis or brain infection/inflammation such as meningitis or encephalitis.

In another embodiment, the compounds of Formula (I) are useful for the treatment and/or
prophylaxis of neurodegenerative diseases including Alzheimer’s disease, Huntington’s disease,

CNS trauma, stroke or ischemic conditions.

In still a further embodiment according to the invention, the compounds of Formula (I) are useful
for the treatment and/or prophylaxis of cardiovascular diseases such as athero-sclerosis, heart

hypertrophy, cardiac myocyte dysfunction, clevated blood pressure or vasoconstriction.

In still a further embodiment according to the invention, the compounds of Formula (I) are useful
for the treatment and/or prophylaxis of erythrocyte deficiency such as an anaemia, including

haemolytic anaemia, aplastic anaemia and pure red cell anaemia.

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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N {3-[(2, 5-di net hoxypheny) am no] qui noxal i n-2-y1
} - 3- met hoxybenzene sul fonam d& 75 4-[( {
3-[(2, 5-di net hoxyphenyl ) am no] qu
repeXiaidnn -p2xgléty augregdt®ulatiovayibl, bikermbigusalei droplighypertrophy, leukocyte

re:;\il-%\{}fgné%t(irsl _c%ﬁ:tergt%é%@) gr?gqgglellgsrlg, ﬂl%ﬁq(lilrll LR }s}spfnzﬁaytgclugﬂng arqgnsl’alfl, ]I{a(r)posi's
saf@nfa( Acube gHdnadkdnixyqeheialydndanianofauomo xebis Nradspldlatdn] gdbbgection,
ene sul fonam de; 78 4-brono-N | . : N
BTSSRI G RIHG AT IPEHONA TRl iPpibesisahgial and epithelial
infuHeb ﬁﬂﬁﬂhﬂg or 1h%eleral lung airways inflammation.
r?g_ [ (3, 5-dI met hoxyphenyl ) am no] qui noxal i n-2-y1}-4-i odoben
zene sul fonam de; 80

Ifado(htBehbddimerdl i abR-MAX YPME M Eh@dH %O%rﬁ&id&P% BldcBss Zorythd preparation of

am no) sul fonyl ] benzoi ¢ acid; 81 ne I ) o
pypagige] dur{vpdyesicerABE O RYptY), )?%mpmﬁa}gqtﬁ? Feix af iepctpgpichigrs draivative

oﬁl"'ﬂrfngfﬂ(h} wik! LRRRRL S Foftfula (II1) in an appropriate solvent such as EtOH or MeOH
4-1(13-1(3, 5-di net hoxyphcnylg am ngfqu noxal I n-2-y1}

ingabpeney slubaso withdribe traditiona ¢hicginic methods or using microwave technology such as

those described hereinafter in the Examples:

1 BI /(:A> N\j:CI RZ/o 3
E N
NH,

R—0O0

NH 1 B,(;\) Ny -NH
O0=S. ., R); DY pZ ﬁ 4
I "R E” N7 “\—s-R
o]
(n () H g

U]
wherein n, A, B, D, E, R, R!, R%, R, R *are as above defined.

In another embodiment 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
triethylamine, 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
o
_A_ _N._ _NH _
RN 0=$S
(R1)—?-® I + I~R* ——— g AN Ny NH
N P 0 ®R—E(R) o
E N NH2 n D\ s “ 4
E” N _LR
IX H Il
(X1) ) o
n wh

ereinm, A, B, D, E, R, R', R%, R, R *arc as above defined.

In another embodiment according to the invention, is provided a compound of Formula (II)
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f[ 5- met hoxy-2- (1H pyrrol - 1-yephenyl ] anmi no ,

qui noxal i n- 2-yGbenzene sul fAagapNde; @5 net hyl 3-[(

13-[ (2, 5-di net hoxyphﬁnyl_)?_@ﬂ ] qm noxal i n-2-yl } am no) sul f
onyl] benzoate; 86 NR D DY —

{3-[(2, 5-di net hoxyphenyl ) arB'no] §ui n l'i n-2-y1}-6- nor phol
in-4-y1 pyridine-3-sul fonam de; Sazﬂ%mat hoxy-N- {3-[(3
met hoxyphenyDani no] qui no xal i n- 2-y|é/é|g“zene sul f onam de;
88 net hyl Il

3-[(13-[(3, 5-di met hoxypheng/%arri no] qui noxal i n-2-yl | am no) s

wlitreihanw, B, Ibe iz 8aR&:R 8&e as defined above and wherein the compounds of Formula

(sreaeti sy i FhP Bt enc. 3. tar boxy i c a6l d: 90 M-
4.3-didhBoreMN-BF e droquiidraliy plybydphads- nejl uimiokal i n- 2-y1}
S e B B P K al f n- 2- 1)

4c2anbrei hyhistoh fiasalin-2bgheenResuliépaagg; de;, 92
5-bromo-N-(3-chloroquinoxalin-2-yl)thiophene-2-sulfonamide;
5-chloro-N-(3-chloroquinoxalin-2-yl)-1,3-dimethyl-1H-pyrazole-4-sulfonamide;
methyl 3-(4-{[(3-chloroquinoxalin-2-yl)amino]sulfonyl} phenyl)propanoate;
methyl 4-{[(3-chloroquinoxalin-2-yl)amino]sulfonyl } butanoate;
N-(2-chloropyrido[3,4-b]pyrazin-3-yl)benzenesulfonamide;
N-(3,6-dichloroquinoxalin-2-yl)benzenesulfonamide;
N-(3-chloro-6-nitroquinoxalin-2-yl)benzenesulfonamide;
N-(3-chloro-7-methoxyquinoxalin-2-yl)benzenesulfonamide;
N-(3-chloropyrido[2,3-b]pyrazin-2-yl)benzenesulfonamide;
N-(3-chloroquinoxalin-2-yl)-2,2-dimethylchromane-7-sulfonamide;
N-(3-chloroquinoxalin-2-yl)-3-fluorobenzenesulfonamide;
N-(3-chloroquinoxalin-2-yl)-3-methylbenzenesulfonamide;
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]
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E” "N NH,
(Xn)

whereinn, A, B, D, E, R, R', R%, R, R *are as defined above 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).

In a further embodiment according to the invention, is provided a compound of Formula (XI)
selected from the following group:

N-(2,5-dimethoxyphenyl)quinoxaline-2,3-diamine;
N-(5-methoxy-2-methyl-phenyl)quinoxaline-2,3-diamine ;
N-(5-methoxy2-pyrrol-1-yl-phenyl)quinoxaline-2,3-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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nzene sul f onam de;
administered in the form of a pharmaccutical composition. Hence, pharmaceutical compositions

comprising a compound of Formula (I) and a pharmaccutically acceptable carrier, diluent or
excipient therefore are also within the scope of the present invention. A person skilled in the art
1s aware of a whole variety of such carrier, diluent or excipient compounds suitable to formulate

a pharmaccutical composition.

The compounds of the invention, together with a conventionally employed adjuvant, carrier,
diluent or excipient may be placed into the form of pharmaceutical compositions and unit
dosages thereof, and in such form may be employed as solids, such as tablets or filled capsules,
or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled with the same, all
for oral use, or in the form of sterile injectable solutions for parenteral (including subcutaneous
use). Such pharmaceutical compositions and unit dosage forms thereof may comprise ingredients
in conventional proportions, with or without additional active compounds or principles, and such
unit dosage forms may contain any suitable effective amount of the active ingredient

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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Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like. Solid
forms may include, for example, any of the following ingredients, or compounds of a similar
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an excipient such
as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a
lubricant such as magnesium stearate; a glidant such as colloidal silicon dio-xide; a swectening
agent such as sucrose or saccharin; or a flavoring agent such as pepper-mint, methyl salicylate,

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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min (min-ute), hr (hour), g (gram), mmol (millimole), m.p. (melting point), eq. (cquivalents),
mL (milliliter), WL (microliters), ACN (Acetonitrile), AcOH, (acetic acid), CDCl; (deuterated
chloroform), CsCO3 (Cesium carbonate), Cul (Copper iodide), DCM (Dichloromethane), DMA
(Dimethylacetamide), DMF (Dimethylformamide), DMSO (Dimethyl-sulfoxide), DMSO-d;
(deuterated dimethylsulfoxide), Et;N (Tricthylamine), EtOAc (ethyl acetate), EtOH (Ethanol),
Et;O (Diethyl ether), HPLC (High Performance Liquid Chromatography), K;CO3 (Potassium
carbonate), MS (mass spectrometry), MgSO4 (Magnesium sulfate), NMP (N-
methylpyrrolidone), NMR (Nuclear Magnetic Resonance), MeOH (methanol), Nal (Sodium
iodide), NaHCOj; (Sodium bicarbonate), NH4Cl (Ammonium chloride), (NH4),CO3
(Ammonium carbonate), PIs (Phosphoinositides), PI3Ks (Phosphoinositide 3-kinases), PI(3)P
(Phosphatidylinositol 3-monophosphate), PI(3,4)P; (Phosphatidylinositol 3,4-bisphosphate),
PI1(3.4,5)P; (Phosphatidylinositol ~ 3,4,5-trisphosphate), PI(4)P  (Phosphatidylinositol-4-
phosphate), PI(4,5)P;) (Phosphatidyl inositol-4,5-biphosphate), POCIl;  (phosphorus
oxychloride), PtdIns (Phosphatidylinositol), TDB pol (7-methyl-1,5,7-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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The aniline derivatives of Formula (III) may be obtained either from commercial sources or they
may be prepared from known compounds using procedures such as those described hereinafter in
the examples, or conventional procedures, known by one skilled in the art.

The chloro derivatives of Formula (II), whereby the substituents A, B, D, E and R, R', R, R, R
* are as above defined, are prepared from the dichloro derivatives of Formula (IV) and
sulfonamides of Formula (V), by well known solution-phase chemistry protocols such as shown
in Scheme 2 below (Litvinenko et al., 1994, Chemistry of heterocyclic compounds, 30 (3), 340-
344). In a typical procedure, the nucleophilic substitution is performed in an appropriate solvent
such as DMF or DMA in presence of a base such as K,COj3, Cs,COj3; or TDB pol. Depending on
the intrinsic reactivity of dichloro derivatives of Formula (IV) and sulphonamide derivatives of
Formula (V), the reaction can be performed at various temperatures in the presence or absence of
Nal or Cul, either by traditional thermic methods or using microwave technology such as those

described hereinafter in the Examples.
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give the expected dichloro derivatives of Formula (IV), such as those described hereinafter in the

Examples.
Scheme 3
_AL_NH, o A__N_ o g AN !
e whp e L
E” “NH, OH E” N0 E” N7 cl
1) (vin (Vi) () Sulf

onamides of Formula (V) may be obtained either from commercial sources or they may be
prepared from the corresponding sulfonylchlorides of Formula (IX) using conventional
procedures known by one skilled in the art, as shown in the Scheme 4 below. In a typical
procedure, the reaction is performed in the presence of ammonia of Formula (X), in a solvent
such as FtOH, MeOH, dioxane or water, such as those described hereinafter in the

Examples.

Scheme 4
<|:| ']""z
A e A
o] o]
(1X) X) (V)

According to another process, quinoxaline sulfonamide and the azaquinoxaline sulfonamide
derivatives according to the general Formula (I), whereby the substituents A, B, D, E and R', R?,
R’, R * are as above defined, are prepared from the amino derivatives of Formula (XI) and

sulfonylchlorides of Formula (I1X), by well known solution-phase chemistry protocols, as shown
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Formula (XII) and anilines of Formula (I1I), by well-known solution-phase chemistry protocols,
as shown in Scheme 6 below. In a typical procedure, the nucleophilic substitution is performed
in absence of base using an appropriate solvent such as NMP, DMF or DMA, such as those

described hereinafter in the Examples.

Scheme 6
R2/0 R3
o)
27
G AN ST R i g AN AN ANH
R)—(R) + —— ®R)—2®)
" DI Z " DY ~
E” ONT ONH, E~ N7 NH,

(xi) (i) X)

2-Amino 3-chloro derivatives of Formula (XII) are prepared from the dichloro derivatives of
Formula (IV), by well-known solution-phase chemistry protocols, as shown in Scheme 7 below.
In a typical procedure, the reaction is performed using (NH4),COs (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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ndl2 %ﬂvseqf (fr?éc(!él%ég gs{elgs t(;o i ar%h%leﬁg%g%g nﬂxﬂ%? %(glgtgt?ﬂ cgf éfr}]%c{e&?de&fﬁh a solution
oﬁ&lm aaoora ssodiuhy ety lexpacte rmaglnewastoleam);wnploghg' atﬂoa@ntoirfawhich the
d?snﬁdpﬁan%% Salt grﬁgn%atgsogla ‘t(a%é’gl%ﬁ ng g%lsgfat g %acgﬁ(l:cleetr\}fzartlon anﬁi %ﬁlqdmon ofa
ndr-@dshi. Ki dney, brain, skin including malignant mel anoms,
testes or ovaries, or |eukem as, including nyeloid and
| ynmphocytic 30l eukem as, acute nyeloid | eukema (AM),
At dihlots MptedrQeRerilprakadcdaivandi FToaara (Imttﬁtcbﬁveﬁedi fNddEative
and Ilgnantzgglanona and K @05| S sar.conm, fill
APRAA it STERIQRE PHEG omteFF@nYﬁiW%ﬁffcawquqsh%el nown by a

p&gﬁnﬁgggﬁnggagrnula (I') are useful for the treatnent
and/ or prophyl axis of chronic obstructive pul monary

di sease, anaphylactic 35shock fibrosis, psoriasis,
1f8hd @Jo% Get dF g@%@ ?%nt&ﬁ& HBhod S Glekeﬁ)'pﬁéablest‘a KGR0 R dsla@R%Bding to

i schem a- ree-fu5|on | at e
Fergutee anngnay a@qeﬁsa@t ingsmed;ptey éqrailhe ritieises of compounds of Formula (I),

SL%BIQ RRVHQY Bﬁglje% nﬁﬂ% knL)%H lﬁg%}ge?soﬁ glglﬁé'ﬂ ROt El{bufﬂa&:clﬁgd In Igeneral

tissue, angl esis, Invasion netastisis, In par
tlnﬁvmh@mwath@lypﬁmahs iglavidohegmprood ef ﬁwmuclﬁh(ﬂbmlbdd@am @r thaISpemﬁc

su%nt%u {1 %% e:icﬂfn%%éu and u?f?l? ﬁle readtyra%F 2B h?lyggfaltn e edl%cgsarﬁecessary, again

SLphcfgutcas foemg appmahted bp rose s>f ot—:dmhny Klalliimltheasd F@p iatl hied pratection and
derpﬁ(Pt%: ir | eseitllbogis t srég IJhH gJ q{omenslg ot erlfff}otecttnn gGi%u ) V\’a&eorg 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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I n anot her enbodi nent according to the invention, is

provi ded a process for the pré&paration of pyrazine

derivative according to Fornula (1), conprising the step
Cofpeumds bl tgs anvellicor ander isviateil e agdocikdsmwith splvent mblbd:ulanby crys-

D ] B b B FRL AL A SRS o285l ai

addit@i shitsosTahe ¢ongiomhds ITELRALS (IR rwHihi d(’bgtai’ﬂ ECIMQMVﬁett aahbobegyted in

a \%ﬁgfplét?q%la ngrileer %%? %Ealn% g Rhs% eilorq QE F%ee r{)ase4m%7 ¢ ggal.créis \gglélg)éuitable

ad@feitA@theatld |11|i1 a amabheb ek et ml&l'ltes@ﬁitfgoiaﬂ ligdghtddOeithBeby filtration or by
i nventi on provi ded a process for the preparation of

e\ﬁp?f&%@%ﬂ% wa%m ﬂ’/%thﬁé%‘%‘i ARVE H@Fﬁ%ﬁ@%aklz)w@aﬁbl@.@ﬁ% gddition

sditB naStRRbAMin1§RGH biGo 'ﬂs AThiNe bsd elchiVil d ¥u-0bn GPEIMoAnd &t Formula
and a sul fonyl chl ori of Formula (I'X) in the presence of

(Ipxdbh asyigallehase. Bogy qypepsagﬁsﬁ@ mqysl@pfp@mﬂ Qi ¥tpreonverted using ion-exchange
regln%gl L&opropyl ethylamne), with the optional presence
of a co sol vent such as 1, 2-dichl orobenzene A preferred
base is pyridine. --0 R2 NH wh ereinn, A B D E R
Inpghe (qipwingghe mespnpinserion bbb 1Hetiigd &y neAnsap{op e examples, which are

n&TBRGH BB AEHRE I H&ning Qo gﬁefl}f%ﬁktlh%mﬁs provided a
compound of Fornmul a wherein n, A B, D, E,

R R, R4 are as deflned above and wherein the conpounds
E ; nula OD are selected fromthe |list bel ow
chloro N- (3- chl or oqui noxal i n- 2-yet hi ophene- 2-sul fon
Tm'm:(m@;lermally starting materials used in the following experimental description were

purchased from Aldrich or Fluka unless otherwise reported.

The HPLC, NMR and MS data provided in the examples described below are obtained as
followed: HPLC: column Waters Symmetry C8 50 x 4.6 mm, Conditions: MeCN/H»0, 5 to
100% (8 min), max plot 230-400 nm; LC/MS spectra: Waters ZMD (ES); "H-NMR: Bruker
DPX-300MHz.

The preparative 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,O 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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54-acetyl - N- (3-chl oroqui noxal i n- 2-yl ) benzenesul f onam de;
4- cyano- N- ( 3- chl or oqui noxal i n32-yl ) bcri zencsul f onani de;
5- br ono- N- ( 3- chl or oqui noxal i n-2-yl )t hi ophcnc- 2- sul f onam d
wes removed under reduced pressure. The crude residue obtained is purified via column

clggpgto%ra@wl\?)é ﬁlélﬁf% t%ﬂ% %ng%ﬁerz EYC}AE %’d gff(‘)jrldni% rg]y(%é J“/ch- BY 12 title

cdriffodné i zopaawaﬁllnwmalld.mMemque.ul f onyl | phenyl ) pr opanoat
e; 10net hyl

4-{[ (3-chl oroqui noxal i n- 2- yDam no] sul f onyl | but anoat e;
Intelidedidib OF N,F}l,Bi(ﬂﬁkﬁﬂﬁ#k@ﬂé?i_ﬂﬁdkaﬁﬂé‘h,)_&hﬁﬂﬁﬁ@ eBoinf XM de;
, 6-di chl oroqui noxal I n-2-y enzenesul f onam de;

N- (3- chl or 0- 6- ni t roqui noxal iln- 2- yOhenzenesul fonami de;

N- ( 3-chl or o- 7- met hoxyqui nox &N N benzenesul fonam

de; 15N-(3-chl oropyrido[ 2, 3-b] azi n-2-yl ) benzenesul

f onam de;

N- ( 3- chl or oqui noxal i n- H met hyl chr omane- 7- sul

fonam de; @;Z::/LF

N- (13- chl oroqui noxal i n- 2 hjor obenzencsul f onami dc;

N- ( 3- chl or oqui noxal i n-2-y1) - 3- m:t hyl benzencsul f onam dc;
34shloBqomboliouimiox &1 B ng, 240y imad) fud i3f ISubmethetyayilihbéhten c¥ummol,

fonam de; . . 0
cBRAP BT il o s phsn 2 B B4R T BRI 4EC in the
sdabe(l 3utehbo3loguienSx aVhar P bonfdms ddabenaenesitioh of dri steting materlal

CH A N e
folllo (v3d Gty O] Ltird0 Xiebke | first2ts Yreorpid] a0 efbdih f(xm‘am El®Ac and the 2™ crop is

TR rstimmallnsd T cpan EedlTonat e 9 1)

29t hyl 5- {[(3-chl oroqui noxal i n-2-yl)am no] sul fonyl
-4-methylth i ophene- 2-carboxyl ate ; nethyl 5-
{[ (3-chl oroqui noxal i n-2-yl)am no] sul fonyl -} -1
IntBRhQivdee 3: Rl BYHimeIhgx Ndxaﬁﬁ@l 3-diamine (Formula XI)

y op
302-chl oro- N- ( 3- chl or oqui noxél i n-2-yl)-4-fl uorobenzencsul
t bnam dc;
N- ( 3- chl or oqui noxal i n-2-y1) - 5- 3-di oxo-1, 3-di hydr o- 2H
I soi ndol-2-yOrethyl] thiophene ¥ 2-0sul f onani de;

N- ( 3- chl or oqui noxal i n- 2- - B L oJ4 f1 uor obenzonesul f on

am de; ;g:ﬁ

6- chl oro- N- ( 3-chl oroqui n N2y Opyr i di ne- 3- sul f onam de
Fd’Nlo(wang:th!e eragdiira oxtihedfo? thelgynthedid o NB N2, Sudimoh @y phety I guidesaline-

2 PRI SO BRE) e OR AR L b oS PRI TDy 5

difriethoRgand s Wd il @NARB @engl, 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) & 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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N- ( 3- chl or oqui noxal i n-2-yl) - 6 nethoxypyrldlne 3-sul f onam
de ;
N—(3-ch|orqu|noxalln-2-yl)-6-nEthyIpyrldlne-3-sulfonan1d
e ; nmet hyl

Pqil l_3-ch|oroquinoxalin-2-yDam'no]squonyIIpyridine-2-car

Inleindedidit @1 BélizemoOtdiohimidteForndulg Myr phol i n- 4-yl car bonyl )

benzenesul f onam de ; H

10N- ( 3- chl or oqui noxal i n- 2-yl1l) #1- net hyl - 1Hi m dazol e-4-su
fonani de. I n another enbodiertagcording to the

i nvention, is provided a cofp of Formula (Xl): R2".

(XI) 15mhere|n n, A B D E R1, R2, 123, R 4 are as
For m,II d ﬁX Y& o\‘MeHI?o tl'ﬁ% ROV RQ v&lﬁ%ﬂieﬁ%uﬁgﬁ'ﬁ%%e‘zh g, 73 mmol).
The egulting mwp tﬁe&ﬁmy apthg-teupatgxal fpmed Veren dé.( @ufirmed the completion

- - I8 - - J
o%t%g g%lgtl(%ﬁ é%%%%?]g& ?Sgsctueeis Qvlg}'rﬂn&fal% fr?jlr'ﬁt'nﬁ gl?%allg#@%f)%a{ne& lﬁ?l Tiltered, washed
with eefred Ambdried unbe viapwentol adford ihs tipe ovmpeohddl c beputig LEF/MS: (ES+):
) 20sel ected fromthe foll ow ng group:

lﬁf{ggg§dgﬁgthoxyphenyl)qU|noxallne 2, 3-di am ne:

N- ( 5- net hoxy- 2- net hyl - phenyl)qU|noxaI|ne 2, 3-di am ne ;

N—(5-nethoxy2-pyrro|-1-y|-pheny|)quinoxaline-2,3-dian1ne

;N (5-nmet hoxy- 2- chl or o- phenyl ) qui noxal i ne- 2, 3-di am ne ;

Ik o ddfato B Mn%h@ﬂlj&@ﬁ%ﬂ@@bﬁnh%ﬂ, 3-di anine ;
N- (5- met hoxy- 2- brorno-p enyl%&uinoxaline-2,3-dian1ne ;
N ( 3, 5-di net hoxyphenyl ) qui noxafi ne-2, 3-di am ne. The
pyrazi ne derivatives exenpmfﬁbiidin this invention may be
S

prepared fromreadily avail a®l tarting materials using
the follow ng general nethods procedures. It wll be

Fé\%@%ﬁ%: Rl gf& écjaﬁtoum&'[ Gn g@é@éeﬁ@e Rr Rp&hel Elﬁﬁ)n%fa%rfs g&ﬁeglﬁéd from

con 1 ONn reacti tenpera es, tine, nol e
pnoewelnuéfonﬂwlhlmde .22 ) marcd) @dweneouaﬁ\% 1o @ﬁfcpré 2Bt (88 %) of the

e LS IR T2 R0 B Vary with the parti cul ar

reactants or solvents used, but such conditions can be
Pq;gﬁnniped by the person skilled in the art, using
opti m sation procedures. \Wen enpl oyed as
It b guliare 61 Meelys 3-[4-(Enino: ] eatl] priopapiaesmethyi (Foeinilaov)
are typically 10 adm nistgred in the formof a
phar maceut i cal conp05|t| ? Hence, pharmaceutica
conposi tions conpri si ng g hpound of Formula (1) and a
pharmaceutically acceptabl &gaxrier, diluent or excipient
therefore are also within the s opg of the present
invention. A person skilled hi thg art is aware of a
whol e variety of such carrier, diduent or cxcipient

TR GrBRLPE e e s SR I S HE RGN b £ Sk | <a-

cothhérciall £ avené fr@ﬂleLalnyas@n;nh qyEd s adl) 14 \iaddd, anﬁﬁfnﬁd ®5 M Rl disand (38.1
or excipient may be placed into the formo

mhrhat Mhddunmehs e@&nﬁb% FSPHAS SEReNsiom ‘t’aso%%rﬁéé%rf frsrlBofhe safyent is

re'nfbv@dlﬁrﬁi fhehEGdHRYs Qﬁe@ﬁwlnomem A%e %egﬁhfésphassetm washd BB aSaturated
illed capsul es, or ds such as sol utions,

a%@@wmt@ﬁ of Nl éhe@rtgme @mi >‘Eli©r BCMppvag gmayPeandqr|pdigeduprepsure to
attfct}g a?féngnym%l dndgrQ/aElﬁﬁn Ardbc U84 RE ( 90‘%()%'13 ﬁleftﬁfe%ﬁlﬁoolﬁ{dears |8 white

injectable“sol utions for parenteral (includ |n%

peswdse Ut BNYRUDNIS@Y0) Sidh (pHar bradtutlils d140¢brpo8Pttizal). drd (s, 2H),
unit dosage fornms thereof may conprise ingredients in
conventional proportions, with or wthout additiona
active conpounds or principles, and such unit dosage
fornms may contain any suitable effective amount of the
active ingredient comensurate wwth the intended daily

D D B . . P . |
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25 Pharmaceuti cal conpositions containing pyrazine
derivatives of this invention*can be prepared in a manner
wel | known in the pharmaceutical art and conprise at
3be&s BHp 0@t v&.clonpén2lo6 Geheriab Hy, 2H)hEPEOrpak pis) @Po; Rt 1.80
this invention are adm nistered in a pharmaceutically
‘fective anount. The anpunt of the conpound actually
adm nistered will typically be determ ned by a 30
physi ¢i an, . in the i ght of the reIevth ci rcunst ances,
prmediate o 3-plethybenzedesulfonamide ¢hormulayV) { he chosen route
of adn1n|strat|on t he actu conpound adm ni stered, the
age, weight, and responsecs, di vi dual patient, the
severity of the patient's W and the like.
i ntranasal . The conpositions oral adm nistration can
l. I r
F%‘&E %ﬁ%&?@%‘] th%H &P#%e%lﬂ{eds %&ex%ed%% eb%}(f;%&’?ﬂaﬁatlﬁgﬂgen%
st&foeylpaimant(@@l i 5L2t5| rhmdbslaegle) zfudramndma fZM:mI EthH €l3acoliraivk 26.2

nBREct B b MRS E Pkt R B Bl R St PRl BF Wk e

anmle«ntm HRR @NISO- cmnmmlw S%(@¢ [HY. $0-5.38 anf ZH)07.09 (8 2H), 2.39 (s,

it |aI calculated to
3%}gﬂ) nPhgﬁgB%Mﬁgﬁlgﬁ d3§3k5%3?aé§§ in association
Wi th a suitabl e pharnmaceutical excipient. Typical unit
dosage forns |nclude prefllled preneasured anpoul es or
1 ylbenzenesulfopamide(Forgmda ) pi|1's, tablets,
capsules or the I|ke in theHcase of solid conpositions.
In such conpositions, the= azi ne derivative is usually
a m nor conponent (fron1ah6u 1 to about 50% by wei ght
or preferably 10 from about ongbout 40% by wei ght)
with the remai nder being variousovehicles or carriers and
processi ng aids hel pful for formng the desired d05|%£
y&mn 4-

Follwing theyratos)r Pr%ﬂl%fiﬂ tiyppracadyie S aintegaediste s¥ r gt PHAN
adgweﬂ%ﬁsﬁpwyt ahbsdead U@tph@ 957 MRARAAYLRQYSnd GRinfn® % NP in dioxane

fers susgen |n§ and IS ensuwg %ents colorants
1 7abPs Mndl-? mendali ked.) ol CrmDrwdersstiing 4t nél logkh, tg ahford 715 mg
(7%?06}%? e ntl?@ér(mgcfunhhﬁ ﬁgh{){iﬂdg@@ d6p§§qg'8€lr0t(ﬁr 288, 7(‘9‘3“%%{%{1%) 7.53

a sim ature: er such as mcrocrystalli
(be e I D82 (s, FumHPEEGaantoh Vr'o gl 14 mie; LaMBXEDpi 8t2. s uc h
as starch or |actose, a disintegrating agent such as
alglnlc aC|d Prlnngel or corn starch; a lubricant such
5 - y¢hla ene-d % 'eaCFDﬂmth§)|Olda|
S|I|con d|o xi de; a smeetenmng agent such as sucrose or
saccharin; or a flavoring ént such as pepper-mnt,
nmet hyl salicylate, 20o0r oPgh € flavoring. Injectable
conpositions are typically b d upon injectable sterile
saline or phosphate buf-fercd saline or other injectable

ri er known in the art, above nenti on d, t he.
Feifiving iBe PO SRR BTG By JrisTediRn s cenﬁﬁtgﬁnﬁ din 23-
dﬂcﬁloltommphahé ¥-s@pOnRDEhIGATP 0N img, fy%qmm Iy cd. aeghﬁuermauy available

b % b h d
9%3%%2@&%6%%%3} ﬁg) é/ M éh@ome 91 Keﬂ 5r534 Q@%@%Zéﬂ aAIIF (5

moa%aergﬁmﬁg o arfooratd Mfo@@mmgt@r%ﬂoﬁﬁe {itd &ﬁﬁ@hﬁ& 1H NMR (DMSO-
ositions are nerel ¥brepresentat|ve Further nmaterials

d@s‘S (br agHir otbssihgHPbe impgples 98 Rt he0 mind CAVE: E&t): dift0.
in Part 5 of Rem ngton 's Pharnaceutical Sciences, 20'h
Edltlon 2000, Nhrck Publlshlng Company, 30East on,

adjiite 405 dalodeheénvhndsulfonsmide(Bprmeld Ver ei n by r ef er ence.

1] ]
CA L_r_.‘x . ad I .A 3 .1. w2l
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The conpounds of this invention can al so be adm nistered
in sustained release forms or*¥rom sustai ned rel ease drug
delivery systens. A description of representative
sustai ned rel ease material dffean al so be found in the
i ncorporated nmaterials inp# ton 's Pharna-ceutical
Sci ences. Synthesis of coﬁﬁmof the invention: The
pyrazi nc derivatives accordin Formula (1) may be
prepared fromreadily available starting materials using
Follevifigihe owiterg! geheadan presedvecdB, iatetmghase & israbtunetl frowi pipsybehloride
c h rre
CRBPAEE b BB YREL Sl B0 OB TR S MR LI ca) in
THEA§en) sndes @lu\mgtas rtefoc 3h,)to afferdgl en, mpiHeto) eX pertitiresoinglound. 1H

n I S; 0
N ORRA ST Pa T on e ePon day W0y et R R p T efaunge tmox
ploBd00%%NRE2. tImis Ol W/BFR: SESH9edl6. HES-s28h0condi ti ons can be
determined by the person skilled in the art, using
routi ne optimsation procedures. 10The foll ow ng
IbinaNdtal i: %Tﬁldiﬂf-ﬁ-ﬁulf(ﬁﬁ% qmahulat\q the definitions
elow mn (mn-ute ), g (gram, mmul mp.
(nmelting point), eq. (equivalénts), nmL (mlliliter), p.L
(microliters), ACN (Acet orfiFnN N AcOH, (acetic acid),
CDCb (deuterated chl oroforny, ICs (Cesi um car bonat e) ,
Cul (Copper i odi de), DCM (Di chl@t onet hane), DNMVA
1 | t ) e
FRTEL Iy PGS Ly PP g S T P S oA Rom pyvidine.3
Sld@hmlflhylil@udef oo eng, &b Bmtn(ﬂrrl @tlhyﬁloalmeme)ll,y BtajAgc (fetmylPavos) and

S A el SRR St Gl

fot alihb on afifen), 6366 mge(gs "/S)peﬁ:ﬁlb aitet qomppumgw y(sﬂmgsiesowdnr IH NMR

(I%\%gé 62%8 H%dﬁn?ﬁg ff;) iﬂlglﬁ @o%n L) 1d§(§ wﬁ&ﬁ%

( Sodi um b| car bonat e), N H 40 (Ammnl um chI ori de) (NH
) 0Si \%es)
ormuia

(Phosphat| dyI i nositol 3- rmnoplao phat e) Pl (3, 4) P2
(Phosphati dyl i nositol 3, 4- sphate), PI(3,4,5)P3
(Phosphatidylinositol 3,4,5 tr\sphosphat c), PI (4) P
(Phosphati dylinositol-4- phos e), PI(4,5)P2)

(Phosphati dyl inositol-4,5-b¥phosphatc), POCb (phosphorus

F?M ng'p?&%col BhAhaSin( a{P &%ﬁﬁ@fﬁ 'ng&llﬂeﬁfa% 120} )obtaﬂg@ B8] 5-chloro-1.3-

7-tri1az dec- 5- ene on

dipsthysygranésulpioys] (:hlteltldea(HQQﬂ @tgui* ém)molTll_@q( Cplmmﬁrﬂz_lalibeiwaﬂable from

Ltng G r at t
MEPSRTR) RRARI 05 ik BRALCETRR LA {5 2 nlo PR LAY 5 )
uiRBy stRdng dtet @ndh, Reaidirfl BéF.&ntg (é& %t) fobthic ditls tompeyil esa ndywhie powder.
u rmJI

SR T DS B E AT STl SRy oghosghe s
mB., E, R Rl, R2, R3, R5 and R5 as above- deflned in the

description. 30 Generally, the quinoxaline sulfonam de

and t he azaqui noxal i ne sul fonam de derivatives according
IritOrnh dikia tg €R3-Bloninsthidyhéne(2-JulfsaymiR(Birtdilneyl by sever al

processes using sol ution- pha\ﬁ_le chem stry protocols.

| 2

0’(/)/s =
s/

Br
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According to one process, quinoxaline sulfonam de and

azaqui noxal i ne sul fonam de detd vatives according to the

general Formula (1), whereby the substituents A, B, D, E
Faltvovifg thR1 pr&ﬂcol Rutbed R @r@ﬁ@rasBaﬂm’eﬁne«iElid A8djs ab@ined from 5-

th F
SRR SE IR SR Py BT QiR kb Al bl rom
Nm;amngsj find e@iilﬁdirﬁé: 0J581 1nsd16knna$38 hageo.show. i minfol, Scheymid THF (5 ml)

b n a t iC edu i CcO
St irbpr B Garpriay W 5SB! SSRIAAL Fyamr patso-co
3 a573 Eb&i—izﬁq M0, J r sbBENGES, Do hage- on HY eHRMPE.(OfmaGidl) 98%; Rt

as AcOH, either by traditional thermc methods or
1991F1’rﬁlgLﬁ41\é$ :dhave?4%¢khnol ogy such as those descri bed
hereinafter in the Exanples. 10Schene | The aniline
derlvatlves of Fornul a rray be obtai ned elther from
Intenmg: b4 : H)S A £ 4 ihvithiaphgne2-¢arboxviate (Jrprmula V)
conpounds usi ng procedures sueh as those descri bed
hereinafter in 15the exanples—sr conventional
procedures, known by one skillled in the art. The chloro
derivatives of Fornula (I ereby the substituents A,
B, Db Eand R 12', 123, R3, 4 are as above defined,
are prepared fromthe dichloro i vatives of Formul a
(I'V) and sul fonam des of For a (V), by well known
sol uti on- phase chem stry protocols such as shown in
F@bwangthg ptmcol/\m(ﬂmed\m Renddore, latermediz@9 M is Chigivicd from tmfthyl 5-

4

PRI BRIPR MR e 80 2363 1L R
aypdatflo(Axeack). and amnwp;arZM) mi Mb@Hs{ﬁxlSQ et 2M;uld [/ 8asmElVE eq;)rm DX (Bml)

uBE SRR N NP © heals S s BAR b bontiind T M DMsO-

dedex 1. Q(H(ﬂarslveH) af68 EQLIHII)LI 3a84((s\H)amd1 esgBIﬂih (elm’?m (t:havéI gRr) Mbaioh o BS
Fo ! , e reaction can be perforned at various

I?éﬂ’ﬂef‘%geég%@%'ﬁe presence or absence of Nal or Cut

either by traditional therm c nethods or using mcrowave

technol o%/ such as_those 75described hereinafter in the

1 Jis ophens defFermelady)der i vati ves of

Fornul a (IV) may be obt ai ned Nther from comer ci al

sources or they may be pre d fromthe correspondi ng
bi s amino derivatives of FOf iyl (V') using

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. 1H NMR (DMSO-d6) & 7.83
(dd, J=1.5,4.9 Hz, 1H), 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 1.56min. LC/MS: (ES-) 162.1

Intermediate 16: 2-chloro-4-fluorobenzenesulfonamide (Formula V)




5 conventional procedures, known by one skilled in the

art as shown in the Schene 3 Helow. In a typica

procedure, the First step is performed in aqueous HEl |

under reflux. In a subsequentifstep, a dione of Formula

(M11) is treated with POCD%SF@ t he presence of an

organi c base such as Et3N tg/Qi v@ the expected dichloro

derivatives of Fornmula (1V) ch as those descri bed

herei nafter in the Exanpl es: am des of Formula (V) may

be obtai ned either fromcomurcial sources or they may be

prepared fromthe correspondi ng sul fonyl chl ori des of
F(ﬁm’vd‘ﬂuél tge biaecou@itlm@de@midukmahteﬁ%@mhﬂ S%bﬂjﬁh@&\ﬂoﬁﬁ -EH§to-4-

ed int rt, shown_in the Schene

ﬂt‘%TB‘i’eé‘é‘Pnei‘%%Pb‘c%@’ﬂ‘F‘%(1%59181& eatmsy 9 pf@F‘F‘E?F%E’ %VWW@HQH%R>

a@rm&aﬁ@mﬁn Mmmla 9q>fmlmel B rﬁﬁﬁﬂ, Sleﬂ) 1a T-mi (\4@1515 u&é{ahuaﬁg atr.t.
Et OH xane or wat

fOﬁérhetOrfléﬁOf %784|nﬁg t84e0) Eﬁﬁlﬁﬂlégompwpd olﬂHsNMRAf(Wsoééh@ ?nQ3 ﬁdCNLE 9.0,
6.0 20788 (dd, 14 9.4 LN €1Y)7.64 (br s, 2H), 7.40 (dt, T = 8.7, 2.7 Hz, 1H). HPLC

(max plot) 98%; Rt 1.29min. LC/MS: (ES-): 208.2.

Intermediate 17: 5-[(1.3-dioxo-1,3-dihvdro-2H-isoindol-2-vl)methvl]thiophene-2-

sulfonamide (Formula V)

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, J = 3.8 Hz, 1H), 4.96 (s, 2H). HPLC (max plot)
96%; Rt 2.65min. LC/MS: (ES-):321.1.

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

NH,
|
0=5=0

AV
F

Following the protocol outlined in Procedure B, Intermediate 18 is obtained from 4-fluoro-3-
cyanobenzenesulfonyl chloride (2000mg; 9.1 Immol; leq), commercially available (Aldrich),
and ammonia 2M in EtOH (22.77ml; 2M; 45.53mmol; 5eq) in THF (8ml) under stirring at —
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Accordi ng to anot her process, quinoxaline sulfonam de and
t he azaqui noxal i ne sul fonani d® derivatives according to
the general Fornmula (1), whereby the substituents A, B,
1DOC B 3hainRb, alR2] 16254511@(@9%}501&[1@&@3 dmfpiommblas aavletepobqbaHeMMR

3SRl RGBT P 2 T ™ Tyl B s 10,759 o

s,201) LIPIOD ¢rpdxas &) 89tenRist. romipriat/mso(Bs-):a89.ehown i n Schene
5, below. In a typical procedure, the sulfonylation is
performed in the presence of pyridine, with or without a

LRESQiMENY: 6 Hiethodepvkidndl-cifaph@@enaulaBependi ng on the
Intrinsic reactivity of the s onyl chl ori des of Formul a
(I X), the reaction can be perfofned at various

tenmperatures, either by tra8T®T™6nal thermi c methods or

usi ng m crowave technol ogy s as those 5descri bed
herei nafter in the Exanpl es.| Sclhene 5 Ami no
derivatives of Fornula (XI) Nprepared fromthe 2-amno

3-chloro derivatives of Fornmulla (XIl) and anilines of
Formula (I11), by well-known Sol ution-phase chem stry

rBloSugith BrogRetTuER S b SRR Crrectty B obhipds FPseRepp-

pﬁhﬁﬁ&@lﬁhylﬁﬁﬁﬁlda §1ongm§,n4 SPPREPIdghteomsRtarataysitible (AsichivD), and

wespaar s MesS D’ B RS R o HE Ao i r for 3

to!%ﬁfrowm iﬁg ds)zty Bﬁ‘th@ hﬁepadnqﬁ)uﬁd QR NR (dumtbiasps gles (v atiwesz, 1H),
nown sol uti onégﬁ)ase chem s

F
88? &%doéoﬂsé 8a7sH§H&W %(Ss?c,fﬁeﬁe%%d bl Sol1z b1 AP %(Wﬁlﬂatp)foo‘%; Rt
Olérﬁﬁleﬁéfl\@s (EBe). 1g@pctEon. igy performed using (NHO2(703
(X or aqueous anmonia in an appropriate solvent such
as DI\/F DMA or di oxane, such as those descri bed

Pnﬁg(ﬂ@zﬁter in the Exanples. Schene 7

Intermediate 20: 3-(Aminosulfonyl)benzoic acid (Formula V)

HOOC\©/802NH2

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. HCI. 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 (1, ] = 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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(IV)(XET1) (X11) l'ithe above set out general synthetic
met hods are not applicable fof#® the obtention of conpounds
of Forrmula (1), suitable nethods of preparati on known by
a person skilled in the art shoul d be 5Sused. The

phar maceutical |y acceptabIeOG £ooni ¢ salts of conpounds
of the present invention are adily prepared by reacting
the acid fornms with an appr 6?“ te base, usually one

equi valent, in a co- sol ventxJ¥pi cal bases are sodi um
hydr oxi de, sodi um net hoxi de, g$odi um et hoxi de, sodium 10
hydride, potassium hydroxide, “potassi um met hoxi dc,

F@Iﬁ)@xfiﬁgsﬂhb' mdﬂdedr Qe in PRL&IUHT fméﬁﬁeahed@z 1 Q%B%ﬂkhl i3/, ammonium
di et hanol am ne, ethyl enedi am ne, I

hwtf’é?f%%@éﬁrﬁ'e 259WeY Ry SrrblReopyifipres aifare! %hlfaldﬁ( ; mﬁ%mﬁnﬁrélaﬂy
a%h@bl@ qﬁllﬁnél‘? al 13 R QQI?Q) AMor W%@ %§Bf @Biho c&ﬁﬁﬁiﬂﬁ@ & é?lrofp\)éhlte

|t|on a non-solvent. In case

sqwemm@a B 1 PG sl 96 RIcH T i, BEINSS WEBH: AT
(FusbOf-RAMLR 56301 1T LA e RANAR S TRATRSUL TSI AR Y

npl oyi ng oIve flonlc sal t
precipitates, or can be otherw se isol ated by

Accordi ng
-Efret eeSS, COth oS Formula (1)
can be converted to aIternatlveOconpounds of Formula (1),
enpl oyi ng suitable intercon %mm techni ques wel | known
by a 20person skilled in iﬂgaifiNHlf t he above set of
general synthetic nethodsA3>\fAot applicable to obtain

conpounds according to Forrmula (1) and/or necessary
Folipmangribd peptars] guglined iie ProgerurneG; Igteonedsainpdignbigingd fivgrammaepium

t
h>(ct237ilﬁies(g5ﬁlﬁ%‘ﬁg’7§ 20 gﬁ%&%‘%@&gs hfgﬁyﬁ%g@ﬁ@? QyS g?atg'?fo‘?‘ EH to afford
lsfthesibs tlpiatchwgd fogn elhyhitnsilidi wpals 1 e brpeUHd Mﬁ (Efdr) niii2e,
n the ac
il o R, BESS S RHob A T3Pl R gamos
(INE@OSKRET 2H, gar.ns-3uchiH aer 0658 (nﬁusng appreci ated by those

of ordinary skill in the art. For all the protection and
deprotecti on nmethods, see Philip J. Kocienski, in
Prfeedi®® | Ng G oups”, Georg Thieme Verlag Stuttgart, New
Yor K, .1994 and Theodora W (}eene and Peter G M Wits
termadiage -G yanypyyidingd-sulfonylchlaride § 31X wiey
InterSC|ence 3rd Edition 1 sogB Conpounds of this

i nvention can be isol ated ;E%EEEOCIatIOH wi th sol vent

nol ecul es by crystallizatyc om evaporation of an

appropriate solvent. The Eharnaceutlcally acceptabl e acid

Thigllelleyided 3¢ 19, 81467 meDdrsied Fowaterf(1§bmbnal 8°Caver a pariodtef 1h
PSR RO R P RERE 0% SO
totl B atveia peridd (ﬁzglu iTodlwp eixture is added copper (I) chloride (0.143 g, O 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 HCI (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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5 acid, either neat or in a suitable solution, and the
resulting salt isolated eithet’ by filtration or by
evapor ati on under vacuum of the reaction solvent.

addiamireicsa bit a@laldnmrmaem wbilteesobd$eac@daib$ iVoiensiad a:ddlmays ber, the

d t t
e PSS < SRR A g AR Rctretip Bl 6%l By iR
whitpésvithcolsavais aﬂm&rldalamﬁﬁmmdmoro alfotdethe ﬁfh?/ﬁlfn}i@dl_ldlﬁd ltryﬁt yellow
n nge._r t ol |l owi n e
BRRLEN 0 Sae T TS (S bbb Ty hebis 887 (s 1-
8 @4 1Pl 4§, 0-00B i, A; eHI‘LQiE %&&Qﬁ&d HBARE 0,108 m¥l; %‘@%ﬂs dFz, M+, 202.8.
|mt|ngthe scope of e i nvention. Exarrp es: The
commercially starting materials used in the follow ng

dtidTE 94 2b-HRA5pLREhOR-WREG 1 LRI QEX&EE%]J m RA'aﬁ:ji K/g or

data provided in the exanples deﬁcrl bed bel ow are

obt ai ned as foll owed: HPLC | ygrCWaters Symretry C8 50

x 4.6 mm Conditions: MCN ) éto 100% (8 mn), max

pl ot 230-400 nm LC/ M5 s & > Waters ZMD (ES): 1H NWR

Br aker DPX- 300MHz. 20 Thé preparative HPLC purifications
F@“o‘%v@gaﬁlfs BfiRd! Wil HPREcMAEED SInRAARI 424 081aP¥8 18/ thionyl
equi pped W th col urms XTerralllPrepMs C18 10tm 50x300nm .
Chtkpmdet(ﬁ%mlpgréﬁm@h@ndmﬁpqr@ ehlpadg @rlﬁéd 010 prreplyingyetes 2 S0stl) at 0°C
tdf ﬁ%lf@gd&dlﬁep_ nﬁbno-ﬁrb?ZH] &l ‘?an?éaqmn% %1ﬂ052 Hﬁ&fo%f\ﬂﬁo c PR, 3g,

asrng e nbde crowave reactor Enrys tlmser
0.p34eadhial coBivetrited HE1 (125mB-agd dANOr Olgei mm&amphen vatey(40mp) at -5°C, to

el I Ch)qo
o R C50 b s S aSe LR 4 O SR P ek
caipandnwl the stienicesid] TH NyIR{ DOk QOOMHSD&Q DF (et spB.263.29C1H1d),
for ys (reaction showed 60 % conpletion). The
7ngé?,(gﬁf§] xture is diluted with water and the product is
extracted with Lt0OAc. The organic layer is dried and the
solvent nas reaned under reduced pressure The crude
1 shigte 23,5 giViethyipyridip ' Q@atography by
eIutlng W|th petroleumether EtoOActo afford 1.9 g (53
% of thc title conmpound as pale yel | ow solid. LC/ MS:
(ES+): 180.1. 5 Internediat d
N- (3, 5-di net hoxyphent hqui ne-2, 3-diamne (Fornul a
Xl') 3-chloroqui noxalin-2-amne (1.8 g, 10 mmol) and 3,
F&iookiimethh pvoyca;nl cbdtlrimad (114Prﬁ>cq1ure30, InrohedigoRIBodiaaledl yrom thionyl

rﬁ cleé%g)tl ,1 4§d£nf) chop eratf)echfo?lhee &)H% gl, SOW m<§1§' inswaﬂerI ()1 66 r%ﬂ 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-methyl-1H-pyrrole-2-carboxylate (Formula
V)
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seal ed tube for 3h under N7. \Wen TLC confirnms the total
consunption of the starting néterial, 10 the reaction is
cooled to rt and treated with EtOAc (4 m ). The first
crop of solidis filtered fdH,owed by the 2" crop. The
first is recrystallised fpe 13: EtOAc and the 211"
crop is washed with Et0Ac, tlo afford 1.8 g (60% of pure
title conpound. LO Ms: (ESE™297.1, (ES-): 295.1.
15I nternedi ate 3:
N-(2,5- dlnethoxyphenyl)qU|nox l'i ne-2,3-diamne (Fornula
Xl) Fol | owi ng the procedur ot Ilned for the synthesis
012, N-(2, 5-di net hoxyphenyl) QU|noxaI|ne- 2 3 dlan1ne i's
obt ai ned from 3-chl oroqui noxalin-2-a

STvBne s gy ;|- methyr s HEXS ArpiPphdic @aldil%jo % 6é2 ﬁ%?l P €q.),

c&ﬂm{any @Jalﬂmamrb@h& @1s§d1x%@1MU}P@)lml)Tnﬁnttélﬁén@ (mm%aéh

is extracted with EtOAc and the organic | ayer

fO@@W@‘ébﬂ@ﬁW@%é‘ﬁ@W%ﬁ (Hlmﬁ]ll)é?lh/@dla?@%h%ie)(9 %@ﬂ @M d8 26 zgnol; 3
Irnd BeRcHr é &Eired-gplet RPbYE Qﬁd dn %th@@@%ﬁ%@n%ﬁfme&@@ﬂ?ﬁ&ilazomethane

ressure and the residue obtai ned urifired via“'co
(%%rmhaﬂ\égﬁr@ghlywby cal igeideg tweaﬁlomwtum: GAct bhaftifroreethe salvent is

ﬁ)%?é@egg% dtérﬁ% %(%& 1‘.518 %&Eﬁgg U%ﬁ.ﬁ? Bligh ggéc&é’?g&%d i M%(Ekl VB ord

851, 1B 66195 (fithy, titbtpmpourB5HE NBER (PMSOH)6) 53.58Td(Js= 1.3Hy, 113), 733 (s,

i (Jmax %
(g2 g ;T oo T8 9 Bugtd %S o st B o fh g down
L& MBeageré7.sul fonam de (Fornmula V) yH, ar-il 5200 m of
ag. NH3 is cooled to -10C and treated with
benzcnesul fonyl chloride (13 g, 73 mml ). The resulting
Litbpfhddifte 2 3: estd@ﬁmirﬁnnwisafdnﬁ@(mmmawr 3h. VWen TLC
contirmed the conpletion of the reaction, the reaction
m xture is warnmed to rt, and thelresultlng solid is
filtered, washed with water fr'ed under vacuumto
afford the title conpound (111 %, 96 % . LC/ M5 (ES+):
158.2, (ES-): 156. 2. z N

To an ice-cold solution of ammonium hydroxide (75ml, 25%w/v) is added 6-cyanopyridine-3-
sulfonyl chloride (12.5 g) portionwise and the mixture is stirred for 30 minutes at 0-5°C. The
reaction mixture is then concentrated to 1/5™ of 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) & 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-carboxylate (Formula V)

e
=S
o= XN
o |
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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10 Internedi ate 5: Propane-|-sul fonam de (Formula V) NH
12 0 Follow ng the protocol *outlined in procedure A
propane- 1 -sul fonam de is obtained from

with praep atéml)-asd bisifivdl widhdotid satBurg Oic3rbgnat@tolpHér3| Theapabtion mixture

R S B 20, T 0 &y, AL R TRRIGH,

allddriet ek ahaub to MEbdhe title compound (9g, 76%) as light yellow solid. 1H NMR

ST O, BRDYL | PPEROt 1, R b ( T 37 o

(m3-20; =hd QI S| HPhomnhay ploaempr: @pB amate LCNIOQERY) 213,981 ol ;
1 eq., conmercially available fromLancaster) in THE (5
m) is added anmonia 0.5 Min dioxane (38.1 m, 0.5 M 19

IftBRhedizte Q%Methﬁh&(iﬁ%%ﬁfoﬂﬂ)&%@ﬁ@Fl*o?ﬂlul’iﬁﬁ) stirred at r.t
or : € solvent 1S renpved and the residue is taken
up in DCM The organic phﬂg?e was washed with a saturated
75 aqueous sol ution of NAISr™hen brine and the DCM was
renoved under reduced preéss topafford, after drying

under vacuum at 40C, 831.4 ng (%\of the title conpound
as a off white powder. 1H NWR (BMBO-d6) 57.72 (d,J = 8.3

6% susplsion 6r4YakSosad TnfrysinsFe ads00 fug32 5(mo B McOH (2 ml) at 0°C is

added thionylchloride (0.2 ml, 7.4 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 afford 400 mg (75 %) of the title compound, which was

used in the next step without any further purification. LC/MS: (ES+):215.9, (ES-):214.1.

Intermediate 30: Methyl 3-(chlorosulfonyl)benzoate(Formula IX)
(IZI (0]

i 0

© I

e}

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-(aminosulfonvl)benzoate (Formula V)

MeOOC\©/SOZNH2

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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41 3.56 (s, 3H), 2.90 (1, J =7.6 Hz, 2H), 2.66 (1, J =
7.6 Hz, 2H). HPLC (max plot) ¥8% R 1.80 nin.
Intermediate 7: 3-Methvl benzenesul fonam de (Forrmula V) N
ark2hotckidle 5 dHoled ewh EgOA éZOthDt washbd guh hildBdoiuiope odaur e

RSB TE GL B SRR T AL SLaens, LSO o
titEEi Qirhplohidi b andolid. 2 EVNMEEIMSOHIO) 5 859 gl - 1isrHAT 1), (5161, 1 1md ),

| rrin h 8 of t
Phls' Borbara e 4 n el 18y e P I B (e o0ve v
1195&1@3&3(@5@&&591}5@92(1451 2H), 2.39 (s, 103H). HPLC
(max plot) 99% Rt 1.29 mn. LCOMS: (ES-): 170. 2.
I nternedi ate 8: 4-Acetyl benzenesul fonanmi de (Formnula V)

I rdnediith bﬁ.’&VQ-i%oﬁdi’_aﬁlim%&99&@%&%9&@%&&&@ cRS R By
I nter ned at € 'S obtal ne rom 4-
acet yl benzensul phonyl chlo | de (1000 ng, 4.57 nunol, 1
eq)andammmaOSlYl/r\n 487 mM, 0.5 M 22.9
5

mnol 5eq.) in THF stirring at r.t. for
to afford 715 of ~¥he title conpound. 1H NWMR

é D:g/(ﬁgtlo 6(a1§uné)§11€)§y19%%010 p&@g{ R,gg%gq 12)?1)1(}?9(15%)_21&[& g%dﬂ added

C[D'I (B 8¢ G/0B&Emolf Bt the mbQfe 25 stidQl Rirah MElihatRixRire morpholine (7 8ml

Di ehl or ot hi gphene- 2-sul fonam de (Fornul a
0. 089m01) 1s added dropwise and the mixture is stirred at room temperature or 15h. T he solvent

AN

is removed under vacuum and the residue is diluted with EtOAc¢ (100ml), washed with a 10%
solution of sodium bicarbonate, water and brine. The solvent is removed under vacuum and the
residue is taken up with small amount of water (15ml) and stirred for 15min. The solid is
collected by filtration to afford 4g (50%) of the title compound as a solid. IH NMR (DMSO-d6,
400MHz) & 7.88-7.90 (1H, m), 7.83 (1H, s), 7.64-7.65 (2H, m), 7.47 (2H, bs), 3.56-3.64 (6H, m),
3.28-3.34 (2H, m); HPLC (Max polt) 98%, Rt, 4.09 min; LCMS: (ES+): 206.2.

Intermediate33: 6-(Dimethylamino)pvridine-3-sulfonamide (Formula V)
"
0=8=0

7
. N

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)




10

15

20

25

Fol  owi ng the protocol outlined in procedure B,
internediate 9 is obtained from 2, 3-
di chl or ot hi ophene- 5- sul phonyl chloride (1000 ng, 3.98
mml, 1 eq., commercially avail aljie from Lancaster) and
ammonia 0.5 Min dioxane (39.70m$700.5 M 19.9 nmmol, 5
eq.) in THF (5 25nil) under stiggdng a rt for Ih, to
afford 802 ng (87 %9 of the tit| e lconpound. 1H NM R
(HVBO- d6) 87.80 (br s, 2H), 7. s, 1H). HPLC (nmax
plot) 98% Rt. 2.50 mn. . _QNES-): 230.0.
I nternmedi ate 10: 4-1odobenzenesul fonam de(Fornula V) 42
Ahhiktdre2of 6-ohlophiidind-heulfimatn@ie@bg, OL0Cb bR dnd Hnpiioge divhelafine

i nt.er nedi at is ai ned from.pjpsyl chloride (200
5T T B R g B SR A xSk Bt by
di@tllﬁlfthl "ﬁg}ﬁ résmﬂiﬁ@df sfus&n@?lsﬂl DAM Tiﬁzl%%ldgﬂo))le?l ﬂltiﬁrpr@wﬂﬁtfeimﬁlt@éd

rt or to affo 0
watheh Btk go1d PR M%}S ) g d(ﬂ&d under vacugmyip af%szfg (78%) of

thé 4i98d édin odnFasth @hﬂalzsohawlag) 179 41%2‘(08 ,LcMsloEs+tE’46C.3 (max plot)
100% Rt. 2.19min (ES+): '116.2, (ES-): 282.0.

Interrredl ate. 11: Pyridine- 3- sulfonam de (Formula V) NH
2

Procedure E
Intermediate 35: N-(3-Chloro-quinoxalin-2-vl)-3-fluoro-benzenesulfonamide (Formula II)
N Cl
A
(X
N l}lH

— F
0 /§\©/
0

3-fluorobenzenesulfonamide (250 mg, 1.4 mmol), 2, 3-dichloroquinoxaline (284.1 mg, 1.4
mmol) and dry K»COs (198.4 mg, 1.4 mmol) are dissolved in dry DMF (0.8 ml) and heated up to
135°C in a sealed tube for 2.5 h. When TLC confirms the completion of the reaction, the

reaction mixture is cooled down to rt and quenched by addition of water (4 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)

CCX,
0=} O,S\©

Following the protocol outlined in Procedure E, Intermediate 36 is obtained from 2,3-

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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N 10Fol | owi ng the protocol outlined in procedure B,
intermediate 11 is obtained ftom pyridi ne-3- sul phonyl
chloride (1000 ng, 5.6 nmol, 1 eq., commercially

(88va) dfabé etld ccomobad axs) ydiod mowdonil H XIMB (MMSO-dbpX &h6-1033bOs, 1H),

\ ) I in THE (51 der
s g 20 Po5oR im0 RR ot 3360 B R 7P of M (ES:
310.43, eEsppoond as a yel | owi sh powder. 1H NMR (DVSO d6) 6
9.20-8.90 (m 1H), 8.85-8.75 (m 1H), 8.40-8.05 (m 1H),
7.80-7.40 (m 3H). 15 Internedi ate 12:
Interaid a4t 31:, N3l W6 ino&fﬂimr ﬂi né1Sulfb @ibdat (v rido®d myl a

yl-1, o a FolTow n Rrotocol outlined in
procedure B, internediat I obt ai ned from
5-chl oro-1. 3- di net hypyr sul phonyl chloride (1000

ng, 44 nunol, 1 eq, conunerci al Ily avai |l able from 20

Maybri dge) and ammoni a 0.5 Ml‘h oxane (43.6 m, 0.5 M
21.8 nunol, 5 eq.) in THF(5n1 der stirring at it for
lh, to afford 345.3 ng (38 %9 of the title conpound as a
Folfowinghithe ppaeadé routlineld NWRPIODMBO- d6) IngTm@Dat¢ s37 21 obtaingd 7igom 2,3-

d%]ﬁlﬂr.o:c)iﬂi%lé)zea;liﬁé &(I?g lgé? ’f%(?[g‘l: })e'q.) HRk %répqﬁ‘g(- 1 Bhl%n)am}({go(oﬁ3 mgg 198mo 1, 1
) BriberptehinophEK -2 (Q 88.8 orgadrindedIFb cquiiraDME @ mi.3o Rdbidolti7Tngg (65

ouruFhBTPenREL LARet M BbnERETSTeR pRBh A e ortde

(1000 ng, 3.82 mmol, 1 eq., commercially ava|IabIe from

e UEPO: MpyoqQ 1 ] \ 3
11|)h to afford 904 ng (98 % of the title corrpound 1H NMR
( DMSO- d6) 56773(br s 2H) 37 (d, J =4.1 Hz, 1H),

7.29 (d, J = 4.1 He, ?rraxp|ot)98%Rt
1.60m n. LC/ NB: (ES-) o,

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,CO; (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: Methyl 4-{|(3-chloroquinoxalin-2-yl)amino]sulfonyl}benzoate (Formula

M

Following the protocol outlined in Procedurc 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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Internediate 14 : net hyl

5- (am nosul fonyl) - 4- net hyl t hi ®phene- 2- ear boxyl at e

(Formula V) t2 o=s=0 0 toFollow ng the protocol outlined
mign2.Pmocddlree) B, the ptesenre dl’ Kﬁ@Oﬂ@WQ ngh & mmd, flregn imEMily (5 ml), to

| or 4- net i ophene t 00
oy 5758 o P e SSrRb a5 v PR ges FarS Tl g ®
and anmonia 2Min MeOH (5.89 m; 2M 11.78 mml; 5 eq) in
THF. (3nl) under stirring at r.t. for 3 h, to afford 413.7
-Epg-?éts% of the title conmpound. 1H NVR (DVBQd6) 67.90
I tBnSedizAtNo: N($8hISro hldﬂ)xalm?lZ (Sme ben?en@Qul(oﬁamﬂ'é)(Foﬁﬂﬁh@H)

9 n. .
I ntermediate 15: quonamde(FornuIa\/) Ni |

t hi op -
H2 0=S= 0 Fol | ow ng col outlined in Procedure
B, Internediate 15 i s obtaithed\from 2-
20t hi ophenesul fonyl chl ori deo§ U QQy;, 5.47 mmol: 1 eq),
commercially available (A dri d ammonia 2Min EtOH
(137ink 2M 27.4 mmol ; 5eq) |n (10 m) under
/ of the
A3 su%ﬁenm Clg(ﬁt%ga r(}i thloroaénnoxahne Fgg . w%q%é&@%snzgn% 83
syl @eamidc €30. 15mg L. ﬁmhlzl, 1 J:trl),, dry K5(40( @d7.2thg=2.3mMpol, 3.69.)hiz DMA (5 ml)
0
SRR S 70 LMEE TS s D i WA b apgriton. The Soffen i
evipeialearo- dryhdstiowake nz@ nels us faedaninde AdJrorumtil aciMe pH4TMNHZesidual
suspension is left at 4°C for 1h and the precipitate formed is filtered off, washed with water until
ncutral, then ACN and dried under vaccum at 40°C overnight, to afford 548.3 mg (65%) of the
title compound. 1H NMR (DMSO-d6) 6 11.53 (brs, 1H), 7.99 (m, 2H), 7.87 (t, J = 8.6 Hz, 2H),
7.77 (dt, J = 1.5, 7.5 Hz, 1H), 7.67 (t, J = 8.0 Hz, 1H), 7.56-7.43 (m, 2H), 2.42 (s, 3H). HPLC
(max plot) 99%; Rt 3.70 min. LC/MS: (ES+): 334.2, (ES-): 332.2.

Intermediate 41: 4-Chloro-N-(3-chloroquinoxalin-2-vl)benzenesulfonamide (Formula 11)

Cl

Following the protocol outlined in procedurc 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 KoCOs (694.3 mg, 5.0 mmol, 1 ¢q.) in DMA (10 ml), to afford
1.69 g (95 %) of the title compound as a yellow solid. IH NMR (DMSO-d6) 6 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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0=S=0 C Follow ng the protocol outlined in Procedure B,
Internmediate 16 i s obtained f#?om 2-chl oro- 4-

fl uorobenzenesul fonyl chloride (1000 ny; 4.37 nmol: 1
eq), comercially avai lakl e ABCR), and ammonia 2Min
MeOH (10.91 m; 2M 2|: 5eq) in THF (4 m)
under stirring at r.t. fu Nk, to afford 784 ng (86%
of the title conpound. 1H vag,,% d6) 6 8.03 (dd, J =
9.0, 60Hz|l—|),768(ddb /, 2.7 Hz, | H), 7.64
(hr s, 2H), 7.40 (dt, J = 8.7, 2 | H. HPLC (nmax

a
plot) 98% Rt | .29m n. LC/ M5: (ES-): 208. 2.
Foélimwengreli at@ocd¥:outlined in Procedure F, Intermediatc 42 is obtained from 2,3-

dlﬁﬁlgr?qulfﬁxa?m ](1]09 dl t I %%1?‘1 ]11 | Sa%idglgﬁl‘loggmbeﬁae@%e Ibafr%lp @8{6‘31 mg,
50 EMﬁid)m?éqb in tRe pfegcdlﬁé g£ ?C.%FQ‘Q I;thy _atnlﬁndlI 1 b?) fmblr)]:miAnégnlf){to [aifford
LIRS SR Tlrcor 08 drg 0Bt MR VSR ARba 6. -

5 28/9105 He, QH) (718% @3 dm 2H)2 M79219742ﬁ1 rmnpl 7.697.64  m} TH)I ABo{713ndh), 2H).

der stij [ for ford 1428 nmy (76%
H8¥~Ct(ﬁléxt°°t>|88/°e8ﬁ§r§ﬂﬁﬂn LR B o5 639103 7. 34(
411) 7.37(d, .1= 3.8 Hz, 1H), 7 30(s 211), 7.09(d, .1=
211). HPLC max pI ot) 96% Rt
ng . 4-methoxyhenzenesyfonamide (Formula 11)

3- cyano- 4- fI uorobenzen ulnio amide (Fornula V) NH, 0=5=0

20 Fol l owi ng t he prot oyt i ned in Procedure B,
Internediate 18 is ob rem 4-fluoro- 3-

cyanobenzenesul f onyl chlorldeé(ZOOOng 9.11mmuol ; | eq),
commercially available (A dPlé@ nd ammonia 2Min Et OH
(22.77mL; 2M 45.53mmol ; 5eq) (8ml) under stirring

at - 45 10C for 30 nin, to afford 1825. 5ng (89% of the
F&uowl@g qw@%&% aeﬁltlﬁltht Pro%&iukeg Fé| Inignh&\ﬁtél Q56 @ﬁ‘r)am@(ti &rodR 2,3-
dﬁhlgrogumgxallggqq’ IOOQ ngy S @k;mlr_%l 1 gm)) anq.an@tl%q%nﬁb@nggr@@Lyfogg%de 40.6 mg,
5.5-nHH00 7-eqgbGh MR pik&eRed of 1%?&932(6953%% %deﬁﬂio@tﬁec}?m DMA (10 ml), to

6-metﬁo pyri di ne- 3- sul f onam de rmul a
afford 782 mg (44 %) of the title compound as a yellow solid. 1H NMR (DMSO-d6) 6 8.11 (d, J
= 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 II)

Following the protocol outlined in procedure F, intermediate 44 is obtained from 2,3-
dichloroquinoxaline (500 mg, 2.51 mmol, 1 eq.) and p-toluenesulfonamide (430.1 mg, 2.5 mmol,
leq.) in the presence of K,COs5 (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) & 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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N H2 0=S=0 Follow ng the protocol outlined in Procedure

B, Intermediate 19 is obtainet® from

6- met hoxypyri di ne- 3-sul fonyl chloride (1000ng; 4.82nunol ;

| eg), commer CI ally avail abl e (Anichcm), and anmonia 2Min
2 4

~—+ )

itle corrpound 1HN BQ dB) 6856(d J = 2.6 Hz,
1H), 8. 05 (dd, J = 2. » 1H), 7.34 (s, 3H), 6. 08
(d, J = 8.7 Hz, 1H). ; ot) 100% Rt 0.88m n.
LC V. (ES+) 189 1, (ES) .2, _Procedure C

151 nternedi ate 20: 3-( Am nosul’f benzoic acid
(Formula V) HOOC a SO2NH2 T0|c solutlon of

amoni um hydr oxi de (25% 250mL) is a
FQiowdiy alico pritd@iydu)linbe naoPweatnrd F(,ﬂﬁg:rmﬁbmm& isalobytined from 2,3-

a@yPiondRoGand U0 Bk Bt DY S dBRo bRl it (1186 mg, 5.0

mgngﬁﬁflﬁm%@preééﬁwt i mm3qb@mTrr@05rﬂn n@hiél, lla{fg) M PMN eloi 18l), to afford
aclidirl| e W conc recl ate i s CO
150 mg (304 pbiicdia camp%laldlﬁ%&@feﬂe\aé mm?foN%(frPf ggs9 >(§§é%(d J =
8.8 ]I:gzhglis I(ﬁbé8e7 923?1902}00'7%8 (di JRigtey 139'2}9 ib’s NMSRm( @P@Q&iﬁ? 63 (m,
111)—|)HP183 (ewxaf’a)t) %J‘VaR?“g?lmtn Wsk?’ﬁsﬁz 409.0, @Sﬁ 3}’9893 Hz 1H)

7.49 (s, 2H), HPLC (max plot) 97% Rt 0.68 mn. LCI NB:
I(ES_:' 199 8. 25 Intermadl ate 21. 6-

Following the protocol outlined in Procedure F, Intermediate 46 is obtained from 2,3-
dichloroquinoxaline (165 mg, 0.8 mmol, 1 ¢q.) 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-cyanobenzenesulfonamide (Formula I1)

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»,COs (416.6 mg, 3.0
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ci Follow ng the protocol outlined in Procedure C,

Internmediate 21 is obtained ft%m anunoni um hydr oxi de

(150m, 25%W v) and 6-chl oropyridi ne-3-sul fonyl chloride
mfrib®. 13gy,) ic NI (6.0 ahl),yto atfaidl @bI3eng @4dn) cthhe atle campand 22h ytlwwish

f f : 839 he _t S 01T~ whi

o QBRI 5 G20 g S AE AT BRY WGohe SRt 2 T ST (.
AHCHYBC (pfaSp)ot) IBIA.RL 3.63 iR /MIVEERHG: 3UB0IVHEZY-):683.80 ( 1H,

s), 8.20-8.23 (1H, d), 7.76-7.78 (1H d), 7.72 (2H bs).

Internediate 22 : 6- Methyl pyridi ne-3-sul fonam de

Iift v eitied t8 484 N-03-Nilo robirfoR bl My Dhet iR el Bh HaRle (PbirhdlR@d 1N
roceaure nt er nedi at e ES t al ne rom anmoni um
N

hydr oxi de (25nﬂ 25%wW V) hyl pyri di ne- 3-sul f onyl
chloride (2.5g) at rt fo toglafford | g (41% of the
title conpound as an off-whit& sdfid. np: 151- 155C,

LG/ MS: (ES+): 172.9, HPLC(rraxcp#SG() 95% Rt: 4.05 nin,
1H NMVR ( DVBO- d6: 400|sz) 69.10 (16, n), 8,04-8.06 (1H ),

7.53 H b 1
rdioditus S, pBRodon i ) nB S RSt 4850 olind fpym 23
dichibeiidexalindE@oouga 1 15XmsI0 2 eq. Nehd\ndthirenyfoalrhiae i e 434, 115thmol; 1

e e DA AP h R e et et | Sy rA (30 BE) siEd 2852 me
(6D16) er@a:ﬁtle%n@bmtdwsa yleﬁoxﬁlbb\@mle NM@WS@%% QY65 (1 s, 1H), 8.04-
7gﬁrlo m xture i s added c

or 268 16704 (g, 20) Gotbaray il e peouIET R 235 min, Lowms:

(BS%'Z%W‘O& osebution is cooled to -5C. In parralcl,
5-am no- 2-cyano pyridine (10g, 0.084nol) is dissolved in

concentrated FK1(98nﬂ) and the mxture is cooled to -5C

ﬂﬁﬁmwkaﬂhlng the reaction tenperature bet ween - SC and OC.

This slurry is then added @ropw se over a period of |h to
t he above reaction m t hi onyl chl ori de/ wat er

m xture), maintaining {#aglion tenperature between -
5C and 0C. (Note: The dlazotléed m xture shoul d be al so

kept at -5C through out theO(D\I::]jT/
F
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,COj3 (347.2 mg;
2.5 mmol; 1 eq.) in DMA (5 ml), to afford 892.5 mg (92 %) of the title compound. |H NMR
(DMSO0-d6) 6 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 50: N-(3-chloroquinoxalin-2-yl)-4-iodobenzenesulfonamide (Formula II)
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47 addition). As the addition proceeds, a white solid
precipitates. Wien the addition is over, the reaction
m xture is stirred for an additional hour. The
precipitate is collectedbyN{iftrati on, washed with cold
wat er and dried under ﬂag umjto afford the title conpound
as light yellow solid .5g0. Mield 73.5% . 1H NWR
(DVBO- d6: 400MHz) 6 14. 49 (1Fb,é ,8.87 (1H, s), 8.11-
§8.14 (1H, d), 8.0-8.03 (1H, cg?\@f (max plot) 97% Rt
1.155 mn; LCMS: in/lz, M+ 202.8: rmedi ate 24 :
6- Chl ur opyri di ne-3-sul funyl chloride (Formula IX) O | I
F@lowkng |tioanipngodoh eougimed oitnoproouiutd rFediniennﬂiameﬁﬂ)uﬁse obained from 2,3-

I nt er medi S bt ai ne hi hl. or
dlf:ﬂlﬁrrgr)ﬂamapfa% ﬁ%ﬁ) m%négr? %Opl)efrj ecé ?I%C%llll%dr%g%l er(eéul qglilmlded(%ll.l mg, 2.5
mﬁloQO]l5(2nﬁdrﬁmbmlal/l@taemla()]zﬁﬂﬁﬂ.)AmlloDﬁ tho pvdserch af SKzﬁ?d)d €847.2 mg, 2.5

r& ﬁ% WI’B (g I}%@, ‘I'IOd'c}fﬁ)é(&j €§¥6Obt f&g,n f‘;?fj:}@? }1t1? gompound. 1H NMR

( te th(n?ctd t 8(53(13135t Al (dd 5 g@ Om)o@@89 (?“"’?’ﬁ”?‘ﬁ PH) "
wal er at_-5C to or i %W 0 e title
(Ie,olﬁﬁobéﬁ%sl)ﬂa BHG healol 3405kt 420 L&&%E%ké‘l@ 1155 444.0.

whi ch corresponds to the sulfonic acid, 1H NWR

(CDC13: 400MHz) 69.05 (1Ws), 8.26-8.29 (1H, d),

157.62-7.64 (1H, d). Internediate 25 :

6- Met hyl pyri di ne-3-sul fonyl chloride (Formula IX)

Fol  owi ng the protocol outlined in Procedure D

Internediate 25 is obtained fromthionyl 20chloride (46.1

m, 0.39 nol) and copper (I) chloride (0.118 g, 0.0012

nDI) in water (160 n1) at 0C to mhlch |s added over a
pnavkihite p1:2h5-digh " X - i

G% %@kyﬁ)094nnlj |n‘concentfated 1- IC1 (80nﬂ) and hbh(ﬁ
% 0.0988 nol) in water (20nl) at -5C, to afford 2.5
g (149@ of the title cong

jd-@és a liquid, which is used
ouff storage. LCO MsS: (ES-):172

used in the next step
whi ch corresponds to tF

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,CO;3 (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) ¢ 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-y)-1.3-dimethyl-1H-pyrazole-4-

sulfonamide (Formula II)
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48 ni H2 0=S =0 O
5- (Ami nosul fony1) - 1- net hy1- 1H%yrrol e- 2- car boxyl i ¢ aci d
(1310 ng; 6.42 mmol ; 1 eq.), conmercially avail able

(ASDT), is dissolved |n VROM(29ml) , then toluene (8nl)
is added foll owed by t i se addition of
..

(trlnethyIS|IyI)d|azone N@Z 7 2M  19. 25 nunol. 3
5eq) . The solution is stlrreﬁ .t. for 2 hr and

anot her equivalent of (trimet ygs I )diazonethane (3.21
m; 2 M 6.42 nmol; 1 eq) is ad (0 reaction mxture.
After 1 hr stirring, the solven oncentrated to

S SSRATE S L 8 g o 2>

dit:hlbltOQumoxapou 800 g, NMR I(lﬁb’SCl- d’ﬁ)) &d7 5% 5:810((1‘4;1 3dimetyla H—pyrazole-4-

sodpemide FE1e08e. 151 fpmof e RSt gt 0% o ol 1 ca i

DMA @ MB, td HSerdl 324.7 nlg (670%po6f ihe gitle @bshpSudld s iaoyelloF powder. 1H NMR

OB g o En a5 L ishy A ) ST 05 pigp 967%: R1 309 min.

portionwi se and the mixture is stirred for 30 m nutes at
0- 5C The reactlon n1xture is then concentrated to 115th
Inte d Y 1 D03 yl)be ey¢Formyla I1)

f||tered and drled und- V ‘c-un1to afford the_tltle
compound as | i ght bro@EE}?tﬁ% (99, Yield 80%. 1H NMR
(DVMSO- d6: 400ML-1z) 89: N Nﬁ) 8.33-8.35 (11-1, m,

8.23-8.25 (1H, d); 7.88-8.03 g -1, bs); HPLC (max plot)
98% Rt 4.67 mn; LCVE: (ES K . 20 Internedi ate 28
Met hyl 5-(am nosul f ont huvri dine r poxyl ate (Fornmula V)
N H2

0

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,COs (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

(max plot) 94%; Rt 3.34 min. LC/MS: (ES+):362.1, (ES-):360.1.

Intermediate 54: methyl 3-(4-{](3-chloroquinoxalin-2 v)amino]sulfonyl}phenyl

propanoate (Formula II)

Following the protocol outlined in Procedure F, Intermediate 54 is obtained from 2,3-

dichloroquinoxaline (200 mg, 1mmol, 1 eq.) and methyl 3-[4-(aminosulfonyl)phenyl]



10

15

20

25

OtyN 6- Cyanopyri di ne-3-sul fonam de (10g, 0.0545nvl)

is dissolved in dry HC1 in met‘hanol (400ml) at 25-26C

under nitrogen atnosphere. Reaction mxture is heated to
pﬁﬁiﬁoaﬁedZMS nrged nfrosl, 154.) at thE%@@ce'ﬂﬁé(zC@aCIEiSdhmgj ke, § 8q.) in

PR 7 800 8Tt RO Toona s AR BREPTER it ROty 11 iR

([SMSOLH@) bi la@ohpnatien) OPH, 6-77.9The 2HE LT 5O I(ltnmlBI); are (tlS] 7.9 Hz,

e e RBenba b e o 8150 Sorit) T AR 2 AP o0 106 r

3vaemmto afford the title corrpound (99, 76% as |ight
yell ow solid. 1H NVR (DMSO d6) 69.08 (d, J = 3 Hz, 1H),
8.38 (dd, J = 9 and 3 Hz, 1H), 8.26 (d, J = 9 Hz, 1H),

hoxalilt2G1fthB heﬁ]e@-gulﬁﬂz{ﬁudgt(Formula

1y (an1nosu|fony|)benzoate (Fornula V) yH, 0=" , S/ To a
suspensi on of 4-(amn f Lgibenzoic acid (500 ng, 2.5
mol) in MeOH (2 m) $ 10 added thionyl chloride
(0.2 mM, 7.4 mol). T mxture is stirred at rt
over ni ght. Wen TLC conflrns th total consunption of the
starting acid, the sol vent dﬁg‘éﬁéﬁgggthlonyl chl ori de
are renoved under reduced pressu to afford 400 nig (75
63 of the title conmpound, which was used in the next step

o tthea pyoqer tvdineghini Progedturo s Intrmvetiate 35+)s pbgingd from 2,3-

d&ﬁ?roﬁ?ﬁ&ﬁahﬁ 7%5111 @rn%?lgl' @%Eor 3- %hﬁﬂh%)lhenea sulfogamlde (900.2 mg,

or osu onvI enzoaf e
3 duypdnk pohingdhic [Zegeatd drkaSOh 14 r$yrng k}e7n121m0h lzqi) dn PBOO(Tmyl), to afford

. i Lh) thi-o8y r4 ge
28T gt e B il e RSO IATS S PP L L8 2 o
lidy €r'ior Ghtt (m,\Whien7.@0 1. € <€ énfHz, i)t -1.61 &h, dOng.denpd.iJon 4dfHz, 1H).

starting, t he e i onyl
Hﬁﬂﬁémaxglo @9/ g{ﬁg\% gl L er Q‘fos ?QQS ;@giapiegto obtain the
correspondl ng acid chI or| de . A suspensi on of

Intermediate 56: 2-chloro-N-(3-chloroquinoxalin-2-vl)benzenesulfonamide (Formula IT)

N, Cl
AN
L
N NH ¢l

|
o=
(@]

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 K,CO3 (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. 1H 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-yl)benzenesulfonamide (Formula IT)
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the acid chloride in MeOH (2nl) at -5Cis stirred for 2
hr and the solvent is renoved®under reduced pressure to
afford 200 ng (63 %9 of the title conpound, which is used
in the next step witho 2 @rther purification. LC/ MS:
(ES-): 233.1. 75 Interﬂgj atg 31: Methyl

3- (am nosul f onyl ) benzoat®e FogHrul a V) Me0OC a SO NH,  To
a solution of 3- (an1nosu|fonMew- el acid (229,

0.109mol ) in MeOH (250nml) is ad hi onyl chl oride
(25nt, O. 328n01) and the m xture refluxed for 16h. The

FOIRARE (b SRS or vidined T PrreliEods daftifidife o7 B GPatted rom 23
dlbhlﬁﬂ)qﬁlﬁﬁbaﬁllﬁe (308tngs, 28ndmbr, i1rg,) afde- cﬁmlrdbeﬁﬂenmsoﬁamﬁwgdl 4 mg, 2.5

ARG e A i R ol P Sl G ERBDF S, 2.
mﬁ]ola )llaDﬁvm (3L, to&ﬁ@ﬂf &2915g (8‘81%)]d'ﬂ)the t?tle7c6nﬁ)buncl~1as—a yEHI 8w powder

{ % pl o 2 99%
%ngg 39,46) @ylﬁ/[gt J(—EQ_Q)H@ B 8. 1@(&@9)@21 f89 %7 £7 (m, TH), 7.83-
7'7[“(§J ﬁﬁ?'ﬁés& §3”-(m 21D). HPLC (max ploy) 93%: Rt 415 min, LC/MS: (ESH):354.1,
hol i n- 4-yl ear bonyl ) benzenesul f onam de (Fornui a V)
Gﬁ%)é5£blut|on of 3-(atninosul fonyl)benzoic acid (6g,
0.029tnol) in THF (100tnl) at OC is added 10CDH (5. 8qg,
0. 035nDI) and the n1xture |s stlrred for 4h To this
oo edizte S8rON pp(k ‘ esijlfpnaunhitted FarropwhailBe
anJrognwtenperature for 15h.

The sol vent is renoved uf
diluted with EtOAc (1%0r' with a 10% sol uti on of
sodi um bi carbonate, water and brnne The solvent is
renoved under vacuum and the r@sf #s taken up with
snal | amount of water (15ml) and s ed for 15mn. The
solid is 15 collected by filtrationto afford 4g (50% of
F&lhﬁwﬁ%ttlllee pﬁ)@é’H@P lé[iﬁim@cﬁ i e&dcligte B HIMNYR4iRVESS d@obﬁ&@m 3 .3,6-
7.88 90 (1H, : 83 (1H, s), 7.64-7.65 (2H,
tr(cglyro;gulnggghne 13%_1@ 6143 (quqol n}) a3, cggm@rga!ly( g‘g_ailgble gom Hpq:_rg’s) and
t(nlygr?%s@f?)lnh&ld@ 2%2 rﬁ% 1 34mg‘%1 nf' &), ik res(egé"'&f g@f@ﬁ (?77 6 mg,dl .3 mmol,

I nternedi ate | am no g}y di ne- f onam
1 (cROripP A9 ml), then washmg w1th hot ACN to afford 97.6 mg (21 %) of the title
compound as a beige solid. 1H 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-yvDamino]sulfonvl}-4-methvlthiophene-

2-carboxylate (Formula II)
Nge
=
X
N" NH
0=S=0
S
— /
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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1-1, 0=5=0 20 A m xture 016-

chl or opyri di ne- 3-sul fonami de ¢5g, 0.0259np1) and aqueous

di met hyl am ne (100nl, 40% is stirred at rt for 13h. The
2qacbbxpiee (398 Cdmgeddnatad 1 dqo inlthSplesante oft Ezmgi(mmhngv dM8mmol; leq)

: cqol.ed. Th cipistate is. collect

g0 R e 4B ik Blab Bl i PormRingr e eVRh B foo-

7158 (raf Fror 8184 (sSPHY, 23%(s, 0H) tHRLQ (nhdxepla@pPIeURIGH Bsnid [SUMISE(ES+):
Sﬁj %gg % 8C, 25LC Ms: (ES+) 201.9. 51 NH, 2 0=S=0 A

3 ;et( 3 chl oropyri di ne- 3-sul fonam de (5g, 0.025np1)
and 3-met hoxy propylam ne (50nl) is stirred at 100C for

I12h The m xt ur e5| S cool ed and .excess rea ent S rermved

mgdigte 60 ; thyl S (3-chlogoquinoxalin-2r3d)ap

gle:,zo&lrggg laTQ &ﬁﬁgﬁtatel S f| I tered5 vvashed W|th
CO ammnl um hydr oxi de (2x50mlg and dried under vacuum

to afford 59 (78% of tp % conmpound as a white
solid. np: 129- 132C, LG MR S+) 246. Procedure E
10l nt er nedi at e 35: N

N- ( 3- Chl or o- uui noxal i n- 2- vl ) -%=¥i%or o- benzenesul f onani de
(Formula I'l) NC

Following the protocol outlined in procedure F, intermediate 60 is obtained from 2,3-
dichloroquinoxaline (500mg; 2.51mmol; leq) and methyl 5-(aminosulfonyl)-1-methyl-1H-
pyrrole-2-carboxylate (548.22mg; 2.51mmol; leq) in the presence of KoCOs (347.18mg;
2.5Immol; leq) in DMA (5 ml), to afford 545.3mg (57%) of the title compound. |H NMR
(DMSO0-d6) 6 11.21 (br s, 1H), 8.08 (d, J = 7.9 Hz, 1H), 8.04 (s, 1H), 7.91 (d, J = 7.9 Hz, 1H),
7.82 (t,J=7.4 Hz, 1H), 7.69 (t,] = 7.4 Hz, 1H), 7.31 (d, J = 1.9 Hz, 1H), 3.92 (s, 3H), 3.76 (s,
3H). HPLC (max plot) 99%; Rt 3.32min. LC/MS: (ES+): 381.2, (ES-): 379.2.

Intermediate 61 : N-(3-chloroquinoxalin-2-vl)thiophene-2-sulfonamide (Formula 11)

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 K,COs3 (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-vl)-4-fluorobenzenesulfonamide

(Formula II)
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3-fl uorobenzenesul f onam de (250 ng, 1.4 nanol), 2,

3-di chl oroqui noxal ine (284.1 g, 1.4 mmol) and dry | C2CO3
(198.4 ngy, 1.4 nol) are dissolved in dry DVF (0.8 m) and
heated up to 135C in a seaketisibe for 2.5 h. Wen TLC
confirnms the conpletion he| reaction, the 15 reaction
m xture is cool ed down to~rt NandHquenched by addition of
water (4 m) and AcOH (0. 03 ni9=5=Phe resi due obtained is
triturated and the resulting sgkigdds filtered and washed
with water until neutral pH th ried under vacuumto
afford 400 ng (83 %9 of the tit conpound as an off
white solid. 11-1 NMWR (DNBC>d6)F6 12. 8- 10. 9 (br s, 1H),

F%}?&Qn%ﬁhspso{%h%u%edén prge L F’ﬁl&?%dlak"é 5 Obt%lg gilf;g (ZEPLC

didRB6rofuin@iline (30050 0Mb Imgmd lh ecqp amt Dclﬂbro%ﬂhcbrnlﬁ:dzenﬁsulfonamlde

P d E, Int diate 3
P SR S e oy e b otaes et e e L 5Bt T in DMa 3
m@em&smfgﬁ{gms 4, o7 #9 1ifle B@npo’in@ aﬁmilge s%ﬁa, IGHJNMH (DMIHE- d6) 8

esence of

SR ST 34T SR 17 Sedd e P bls b 07T (che =i 1tk B mhtrgo .
21@}5 7&8)(&'19\8/4[3@\@1(?5 1H)1(Fﬁ1)l\mé e 1 )90@0/01%{ 5&%1%1115%CMS3(ES+):
3?%%(1?5@@07&2& 3. 54 m n LC/I\/IS (ES+) 320 63, (ES-):

318.02. Internmedi ate 37:

N- (3- ehl or cum noxal i n-2-yl') propane- 1-sul f onani de (Formul a
Int e 6 -(3-chloroquinoxalin-2-yI)-S-|(1,3-dioxo-1.3-dihydro-2H-isoindol-2-

yDmethyl|thiophene-2-sulfonamide (Formula II)

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,CO3
(555.48mg; 4.02mmol; leq) in DMA (8 ml), to afford 647mg (33%) of the title compound. 1H
NMR (DMSO-d6) & 7.92-7.79 (m, 7H), 7.72-7.61 (m, 2H), 7.14 (d, ] = 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-yl)-3-cyano-4-fluorobenzenesulfonamide
(Formula II)
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-S 0 Followng the protocol outlined in Procedure E,
Intermediate 37 is obtained ffom 2, 3- di chl oroqui noxal i ne
(0.2 g, 1 mol, 1 eq.) and propane-I|-sul fonan de (123.8
ng, | mol, 1 eqg.) int ce of K2CO3 (138.8 rug, 1
mmol, 1 eq.) in DV (2 tg afford 187 ng (65 to% of
the title conpound as a I M/pﬂmder. LCO Ms: (ESH):
286.7. Internediate 38: Met hyb=s=0
4-{i ( 3-ehl orogui noxal i n- 2-vfl am noi sul fonvl } but anoat e
(Formula I'l) |1SFollow ng the gt ocol outlined in
Procedure E, Internedi ate 38 iy eobt{gined from 2, 3-
di chl oroqui noxaline (0.2 g, 1 | 4 eq.) and net hyl
4-sul fam do butanoate (181.2 nig, 1 mmol, | eq.) in the
F&[c?ﬁﬁg’lﬁhe pﬁocksmd G ;@m&?ge;m% F, |it%t8ﬂi’£%kii,ate_| 64|€l§1 obtaihéd b 2(32
m), to affor of the title conmpound as .
d%moawnmﬁ‘eﬂmm;ré@%w A5 ot PRt dongide
(1'&65.'7'91@; 5.02mmol; leq) in the presence of KoCOs (694.35mg; 5.02mmol; 1eq) in DMA (40
4-1%&§-chlorqu|noxalln-2-yl)an1nolsul1on | | henzoat e

mbrteraerdS41me 3&)3) efghe dtloscopppeiind 4s agigllgw sefid hid NR SBVSE-¢éfp) 0
8.55@5 3% 2%9 HE? élg% (%554(';%?437{(}21, 108 9-0-7 .88 VR 57 b i (etfllc%lv%/ 7.67

757 e ti'tl'e conpound as a
759 wlertD). HRLVEmax pigy P73 R83.87Tmipy bEdRi8SP: 3G hi(Bymeidil &t e
40:
N- ( 3- chl or oqui noxal i n-2-yl) - 3- et hyl benzenesul f onam de
Int ifta 65 | $-chlgko-N-(3-chloroquinoxalin-2-yl)pyridine-3-sulfonamide (Formula IT)

N Cl
AN
X
N H
o=

=0

”

z

Cl
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 KoCO3 (138.87 mg; 1 mmol; 1 eq) in DMA (2 ml), to afford
292mg (82%) of the title compound as a powder. |H 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-chlorogquinoxalin-2-vD-6-(dimethvlamino)pvridine-3-sulfonamide

(Formula II)
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A suspension of 2, 3-dichloroquinoxaline (500ng; 2.5

mnol; 1 eq), 3-methyl benzene®sul fonani de (430.1 ny,

2.5mmol, 1 eq.), dry K2CO3 (347.2ng, 2.5nanpl, 1 eq.) in
FaMAvifbthapjotdcs] hglated dn plpc@ilure]lV OTerinediatead6ns obtavmead/eorhar3- 30

d | 1
gy pR SN P ae LB R N R B ing By Y RA R
afpide (227 7A@ S| d&ﬁtlnols U&p) &ﬂthb Presérde bERIC@L (124059 1126mad efein

b3 Rl far e ¢ ete: e B Baoimior Ponestulil A Bosnso-ao &

1 Y&k, 9131), 8. 17@(dai fzqrsct{z’5481) 3. mg(dd 65% 3 0)‘0 HBGIH)I 1.9®7.87 (m, 2H), 7.81-
7 SR DG 6q 15 7 1 . Phty = %0 T {I@m 3.0 (L) 5PLE @aggplon
89169% it26379n(1ﬁ LAMS: P64 31HlS- ). 46D6- 7. 43 (m 2H), 2.42

3H). HPLC 15(nmax plot) 9% Rl 3. 70 mn. LC M
(ES+) 334. 2, (ES) 332. 2. FoI | owi ng the prot ocol

MmewedBenesulfonam de (962 8 rrg 5. O mol , 1
eq.) in the presence of Nia,df 3 nmg, 5.0 mol, | eq.)

in DVA (10 nil), to affo g(95 % ofthetltle
conmpound as a yel |l ow sol | S leR (DVSO-d6) 88.16 (d, J
= 8.7 Hz, 21|)789788(m 2By 7.78-7.63 (ni, 2H),
7.69 (d, J = 8.7 Hz, 21-1). HPLCJ(max plot) 90% R 4.15
mn. LGM: (ESH): 354. 2, (ES)r 2.1. 25 54 Follow ng
the protocol outlined in Proced F, Internmediate 42 is
obtai ned from 2, 3- dichlorgqui noxaline (1000 ng, 5.02
nmmol, 1 eq.) and 4-fl uor obenZenesul f onani de (880.1 ny,
K20; 5
F&lo%ﬂ@fﬁleg cgp%&hﬂeﬁlﬁgﬁ%céﬁhpe’sle?% o Plgr d 55 %l%%geﬁﬂ 1301%{%23 %
dlghIOItOIq@noxaﬂlhe(?é@mgomﬁjnrael, ae ehd @3 suithakyprbply NvRn¢|pVBDdE)

e 30 oy A e BT £ gt

inHPU@ (B mel), tqphi6ar)l 38984z (R%0)(B% titlervoln@huvs: as @ BSwiler. BBBIMR (DMSO-

dﬁ%ﬁsﬁ% ﬁg? tc))ruS | noi( gg(gl A ]Ie% 1413 1ms)t §18‘)‘(3(/%en28e7nlézs’u1 IHf) o7n%10m7 %5 (m,

26RO B (d, )1ch167 zl.@Z)(nFalHl) cﬁMér(g 1Hhe.0ot B 6135671 (nndth),i3n9 (s,

ate 4 i.n
{41 S For et Ak eeerant) SR HaHe MRS g . s
4@k 3ret hoxybenzenesulfonam de (940.6 ng, 5.0 nmmol, 1 eq.)
in the presence of K2COB (694.3 ng, 5.0 mmol, 1 eq.) in
DVA (10 M), to afford 782 ng (44 % of the title

LRATRALRE 685 Na3%ldr Oy his N alif-2-vijH6 Mdth it 0B-s01Bnakdide @Fordula

1)

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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15= 8.4 Hz, 2H), 7.88 (d, J =8.4 Hz, 2H), 7.79-7.74 (m
1H), 7.68-7.63 (ni, 1H), 7.15%7.10 (m 2H), 3.81 (s, 3H).
HPLC (max plot) 92% R 3.54 mn. LCOMS: (ESt+):350.1;

m@EBG mnid48. &) inl the pnesmdé At CM (173.59 mg; 1.26 mmol; 1 eq) in DMA (3 ml), to

b 30 U Rt a T G HERAERIMRDGRP T %8 .o -

206 Sleetiy, 8. 4F—,8 30nime e divat7e’ 64, RH), gts0ai. Tseh, fLHOM.B-B64 (m, 1H), 7.02

e R G A% i o BT R o .
(gy-gsenge of K2C01 (347.2 ng, 2.5 mml, 1 eq.) in DVA (5

m), to afford 680.6 ng (81 % of the title compound. I H
NVR (DMSO-d6) 6 11.51 (brs, 1H), 8.05 (d, J = 7.9 Hz,

IrdbDmedfatd 89 YN é-cﬁlmro Me S%ul-fgnaaﬂﬁg’(l(d'ﬁnula
)l ot) 88% Rt 3.70 nin. Lb/NB"(ES+). 334, 0, (ES-):

332.0. 55 Internedi ate 45;

4- Br ono- N- ( 3- chl or oqui no ? v )benzenesul f onam de
(Formula 1'l) NCI N NH Br the protocol outlined
in Procedure F, Internediate |Isoobta| ned from2,3- 5
di chl or oqui noxal i ne (1000 ng, ._ “mmol, | eq.) and

4- br onobenzenesul f onam de (1186 5.0 mmol, 1 eq.) in
the presence of 1C2CO3 (694.3 .0 nunol, 1 eq.) in
DMA (10 m), to afford 1800 ng (

% of the title
conmpound as a yellow solid. 1H NVR (DMSO-d6) 6 8.08 (d, J

G50k e oy .

diphloltonuigminﬂwﬂmg;l?m InmmoC/INMB) ,O6¢ESRY1:pyd80e-0;sulfEse yeid B8lig:
th g '
ARSI LR TSBAPTRLAED KRS 40 BB, 1o oo

(B0 Hﬁprd@lﬁ 8mg UF6h), of ﬂleaqle)compohqd)as b déd@w3les HPLOM(anmk gvt) 94%; Rt

18d. ) in the presence of K2CO3
%%‘M‘ éC@S (gs‘g) %'?5 gl{ﬁgi 33;’ in DVA (1.60 m), to afford
200 ng (75 % of the t|t| e conpound as an orange powder .
O 6 : d 4.1 Hz,

O o
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,COj; (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. 1H NMR
(DMSO0-d6) 6 9.30 (d, ] = 3 Hz, 1H), 8.70 (dd, J = 9 and 3 Hz, 1H), 8.25 (d, J = 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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20 Internedi ate 47:

N- ( 3- chl or oqui noxal i n-2-vl) - 4¢cvanobenzenesul f onani de
(Formula I'l') NCI Follow ng the protocol outlined in
Procedure F, Internediate 47 is obtained from 2, 3-
and

In 16 e 71: inoxali ¥ 1 n 1 eq.,
ﬁmnﬂalnhg eﬂbamlumollja from I\/aybrl dge) in the pr esence of

K3C(13(4166ng,30 56 o ! eq.) in DVA (6.0 m), to

afford 660.3 ng (64 ¢ title conpound as a

yel |l owi sh solid, 1H d6)6829(d J = 82 Hz,

2H), 8.09 (d, J = WH) NH7.92-7.57 (m 4H). HPLC

(max plot) 93% Rt 3 68 mnO—
343.1. 5 Internedi ate 48:
N- ( 3- chl orcom noxal i n-2-vl)
I1) NCI Follow ng the protoc d in Procedure F,
Internedi ate 48 is obtained fromg, 3- di chl oroqui noxal i ne
(300 ng, 1.5 mmol, 1 eq.) and nethanesul fonam de (143.4
Foltpwidg the prondepl dutlégpd )in procddoe Prigserdatecfl iKEBined 268 23- rrg

aggroga s G g Boghimstic o Mot -G Rl S P o ve

bénRbB&X tha)mble 1108035 (rrtgr 492 nibid)l; 1 &.0idthc7pr&8nderaf K2ED; (555 48 mg, 4.02

m;iogg,l qzﬂr)ﬁl}D&@ Kéﬁth)( tggf,:ffrd ]%%%mg (H)3{’/é§f lfh é]ggé@%u%td asa yeﬁow solid.

IHINI\QRT(IBMS@I%)%%ZZ 8.18 (m 2H), 7.89-7.83 (m, 2H), 7.78-7.73 (m, 1H), 7.70-7.63 (m,
% -chl or ogw noxal i n- h%ﬁ(’ tr| f uor onet rgsﬁé
3ibAPdmesUrs SRakidé Iwméﬂt e HU3) L3 1L6vMig 438 8t §Sox 431.2.
outlined in Procedure F, Internediate 49 is obtained from
I2 3- dlchlorOoU|noxaI|ne (500 ny, 215 nnoh
LIAX 3 I h pth :

gdiis Vo= chioxegu u._.'_-

€OMS: (ES+): 345.1, (ES-):

nes&ﬁ?%nam’ de (Formul a

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,COs5 (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-Dihydropyrido|3.4-b|pyrazine-2.3-dione (Formula V111)

H
ZSNN0
H
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20 2.5 mol: 1 eq.) in DMVA (5 n), to afford 892.5 ng (92
% of the title conpound. 1H fNVR (DVBO-d6) 6 8.38 (d, J =
8.3 Hz, 2H), 8.02 (d, J = 8.6 Hz, 2H), 7.90-7.84 (m 2H),
TJ a F@spPnsiin ((1B4-dikdrinoPyr6Bre7(16 2, 0.668 thbf) in HPbGommNCp(160 )ml) is added

O%%ﬁ‘f@:( ]r{g% g,%( @22@1}%&@ regic%%r-l{ )Iﬁixtlslrseglé }eﬂu)ge%sﬁn) 2.Oh.3§l§e' r%action mixture

1sN0613d abwio ﬁlﬁ?hé Elﬂ])dqiréc]ﬁtlnﬁte\zllé ﬁlﬁﬂerd':d) daken Zn&ﬁheﬁdﬂérftlﬁmiam'ed @nder vacuum
I 57 _Fol]ow n C utli i

(ol te S 9 et ot g & Btaiin L b by Dses. LoMs:

(Es+gn54agoqw noxal inc (500 ng, 2.5 mol, 1 eq.) and
4-1 odobenzenesul fonam de (711.1 ng, 2.5 mmol, 1 eq.,
conmerci al |y avai |l abl e from Apol o) in the presence of

Ill‘i&%u{té‘ﬁ 23-Wibhloto riffhe) FhmBYRVE S nil), to
e rtle conpound. 1H NWR

ng o
(DI\/ISOd6)6803(d J:W@I—D 7.93 (d, J = 8.6
HzZH) 7.89 (d, J = 8.7l , 7.77 (m 1H), 7.67 (m

HPLC (max plot) 91% AN26CHi n. LC/ M. (ES+):
Taé%" T R P T AT Q0 e PG gy
advadiFIeN (@@rgn@l%6 1yl) adb e feadtioowningire e refluetdo ol 20butndemisel The

ure E nt er 51 1S

f 2. 3¢ .
rea{:}bo'g]llmm gaeulls ﬁgg(l%(f %%wn % re%%lg/ qile%chﬁg}rmlth ?clsftlvg%?r)(rl g(g}jaﬂd%he product is

exrabted indth Fa0 At I3 xaph ene TRe sarhfinstiastpaee 1029 1s Basiigd with3vamirpdried over

VeSO by BRO iy el pronte TG B85 oG LR Cppppigd as o

sdiidmpod n@hloickfbﬁii\ﬂnétmmdﬁ) RE= 078, 9@17(; @Qx(phar) ddd)., 7. 84-

207.81 (in, 1H), 7.83 (s, 1H), 7.76-7.70 (m 1H),
7.59-7.54 (in, 1H). HPLC(nax plot) 95% Rt 4.25 min.
Inke&/ndiatt ESH).4- 812 r&melzﬁ@-ﬂidﬁ%@&t:ﬁuléi R110)

-C or odur noxal 1 n- -y di net hy1l- 1H-pyra

zol e-4- sul fonam de (Fornya i
| N

=

N~ ~O

H

To a suspension of 2,3-diaminopyridine (20 g, 0.136 mol) in 4N aqueous HCI (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)pyrazine (Formula 1V)

| N\ NICI

L/IN/ cl
To a solution of 1,4-dihydropyrido[2,3-b]pyrazine-2,3-dione (10 g, 0.0613 mol) in POCl; (100
ml) was added EtsN (9 g, 0.092 mol) and the reaction mixture refluxed for 18h under nitrogen.
The reaction mixture is cooled and carcfully quenched with ice-water (1 kg) and the product was
cxtracted with EtOAc (3x150 ml). The combined organic layer is washed with water, dried over

MgSO04 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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58 Follow ng the protocol outlined in Procedure F
Intermediate 52 is obtained ffom 2, 3- dichl oroqui noxal i ne
(300 ng, 1.5 mol, 1 eq.) and

Iifeiginddiate 77: 82kt dpy itidd Ire3-4hbauzkicadoriagddé Fbemoty, 1)
1.5 mol, 1 eq.) in the pregencg of K2CO3 (208. 3ny,
1.5mol, 1 eq.) inb5 , to afford 374.1 ngy (67
% of the title conpogmﬁEEE:ZIieIIOM/pomder 11-1 NWMR
(DVMBO-d6) 6 8.00-7.5 (m 41M),\3.75 (s, 3H), 2.46 (s,
3H). HPLC (max plot) 96% Rt a'w . 0 10Fol | ow ng

the protocol outlined in proce@hr internmediate 53 is
obt ai ned from 2, 3- dichloroquinoxa ne (250 nig, 1.3

2 méhior& Ip%‘?d&(?a Q%?’py‘l”azﬁféq§yd nggggglgﬁ Sl %@'ﬂeﬁ&n@&é@n&ﬁd@‘ézw 8 mg,

in the
1 i Imnqu ) i@ §.00; @ODRIng, 3 - inpipl, 1tfl’9'1 )i tkeh @1301 fmgy@@@s DMA (10

f
o AR FOR g B KRIERAC 5,2 oy s 1
mY). i¥ 8dded7 Zhq aquedid) phast. ﬁ&vaihﬁﬁerrEt(]Ad,) (4x20 61) thsn [Y®bhilizddPI & solid
reelaéemf)(tg%ac? ts) e)ftf1r 0/9&1 r?t%lg]sgt%e ﬂd the ﬁl\]/s nt gsng;l-al)é)r%tGe?l't%'near dryness then
pdiflcd b@z][{raaafahlve) HOQUi usovgal gridieht ot IIﬂm MeASL] %hongNL pharyl%, to afford

t F la I1)
2 SRR6 o T SoRorsiod it R BPSRBERR 5800 Hy i G 67 e
1H), e|c03)7 ¢7n(nDMPI) (2561d) J —ltaas akf Hi[)'dé 87? H43 I\(If\i/‘% 3%1%8N15P§cdg1§axgﬂw 95%:; Rt
title_conmpo ol 1 q.
11&“3‘6%61% Esm%%@ é:‘% 319 = 7.9 Hz, 2H), 8-7.58 (in,
4H), 7.47 (d, J:79Hz 2H) 352(s 3H), 291(t J =

7.5 Hz, 2H), 265 (t, J = H?) HPLC (max pl ot)
1 edigte laropyrido|2,3- b razm-Z- I)benzenesulfonamide (Formula 11)

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,CO3 (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
cvaporated and the residuc 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) &
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 =17.9, 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-dimethoxyphenyl)amino]quinoxalin-2-vI}-4-

methylpiperazin-1-yl)carbonyl]benzenesulfonamide (Formula I)
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I nt er nedi at e 55:

5- br ono- N- ( 3- chl or oqui noxal i n®2-yl I t hi ophene- 2-sul f onami d
e (Formula I'l) 10Fol lowi ng the protocol outlined in
Procedure F, Internediate 53 is qbtained from 2, 3-

di chl or oqui noxal i ne (740 nuy, “ei, 1 eq.) and

5- br onot hi ophene- 2- sul f onam 900.2 ng, 3.7 mol, 1
eq.) in the presence of H13.8 ng, 3.7 mrnol 1 eq.)
in DMA (7 m), to affordiﬁﬁﬁ: (16 %9 of the title
conpound. 1H NVR (DMVBO-d6) & 7092-7.89 (m 1H), 7.85-7.82
(m 1H), 7.76-7.71 (in, 1H), '6’7(d J =4.1 Hz, 1H),
7.61-7.55 (in, 1H), 7.26 (d, 4.1 Hz, 1H). isHPLC
(max plot) 97% Rt 3.91 mn. I\/S: ( ES+) : 405. 9,
(ES-):403.8. Internedi ate 56:, N

2-chl or o- N- (3- chl or nmi noxal i n- 24yld benzenesul f onani de

(Formula I'l') C NH ClI 011 Follow ng the protocol outlined
443G éidwﬂmxj?phehyﬁaeﬁm}qiiimnﬁB yil sindiat) aul eyl |Henone & B6162Mhg;

0.3 Bty Db gt gD ag (&P aT 0 50 SEIOBT (3 hm 37

mihlo€ 1proegenaee xakenKﬁﬁﬁlB)((M&BmmghenaDm (398D ul; D. SEIin‘)loll, . SDM{\) and 1-

b e oo ok (Beoresed a5 AT for

T $Tutlof wad washéd Suddéssivtishwith/a skhmrod saKitibAof ﬁmcoﬁlﬁlﬁd SRPNaCL. The
plot) 90% Rt 3.64 min. LCM: (ES+): 354.2, d)
orgamic phase Wasd RISV ]gg%(% and concentrated to near dryness to affor 171mg (90 %)

ofhé€ Bﬂ@édh‘iﬂﬂuﬁcf’asq‘}e%@ "}__)\Mvﬂ&xﬁll NME (s bedt3 N8yl dran Plgj 980 (s, 1H),

Fornmul a | oIIovvln the {)rotocol outline

8, ?éfbéd’dgr%HF 2H)n¥ &f WeﬂrﬁﬁeH%? Yot-4i wed Hr oHR-2348(m, 1H) 7.31 (br
ddZPF) 4/91" 9qyiHoxa| 6“§(t(3599 318, 11?[) E3 7'67@|6H£13 693 35 aldiH), 3.10-2.85

| or obenzenesu onam de g
(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-dimethoxyphenyl)amino]quinoxalin-2-vI}-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
cq.) , EDC-HCI (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 HCl in McOH affords 165

mg (90%) of the title compound as a yellow powder. |H NMR (DMSO-d6) ¢ 12.34 (s, 1H), 8.94



mmol, 1 eq., commercially available from Lancaster) in

the presence of K2COB (347.2 ffy, 2.5 5 11I1M1, 1 eq.) in
DMA (5 mM), to afford 782 ng (88 % of the title conpound
(sasHp 8ytel(d,dw HDHWAIH), 1D WvR I(DIVBRY-A6) (16, B 8.4047,34Jm=4H), 9.23 (1, J

~Cr A 75 36! 2?7%%8H>$?%Kw§{pléﬁ‘g?%%§d 1Bing s
(BRH). 550Q (¥S-): 6Ss:) : 354.1, (ES-): 352.1. 10Intermedi ate 58:
N- (3, 6-di chl or ouui noxal i n-2-yl)benzenesul f onam de

s sl b oAl Al el R R ey b 2 B suitonv-
NgN-ﬂhhéthylbgg node(Fonauladp0 ng, 1.3 mmol, 1 eq.,
commercially available from f\cr os) and benzenesul f onam de
(202 ng, 1.3 mol, 1 eq.) inot #.esence of K2CO3 (177.6
mg, 1.3 mol, 15 1 eqg.) in , then washing with
hot ACN to afford 97.6 ng (21 of the title conmpound as
a beige solid. 1H NWR n@ NHG 8- 30-8.10 (m 2H),
(

(

8-7.75 (m 2H), 7.70- 7. 4H), Rt 3.85min. HPLC (nmax
plot) 99 % Rt 3.86 mn Y nther medi ate 59 : nethyl 5-1
1(3-ch lororm flex alin-2-yly&aTmno | su

| fonyl | -4-nmet hyl t hi ophene20 2 bow | ate (Formula I1)

Cl NNH 0=5=0 61 2-carboxyl a 348. 22ny; 1.48mmol ; | eq)
in the presence of K2CO3 (204.54ng; 1.48mmol; leg) in DVA
(4 M), to afford 426.2nmg (72 the title conmpound. 1H
NVR (DMSO-d6) 6 7.90- 7.58 (m SEI), 3.84 (s, 3H), 2.51
Félfowisdthe ptdic® §uimied ph PhopeRRIG, MlantldBINk Bbtaiéd M 4([ESH)3,5-

398.1, ( ES— ): 5
dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]benzoic acid (166 mg; 0.35 mmol; 1

10 eq.), EDC-HCI(72.85 mg; 0.38 mmol; 1.1 eq.), HOBT (51.35 mg; 0.38 mmol; 1.1 eq.), DIEA
(86.98 ul; 0.52 mmol; 1.50 eq.) and dimethylamine (172.74 ul; 2 M; 0.35 mmol; 1 eq.) in DCM
(6 ml) to afford 155mg (88%) of the title compound as a parent (yellow powder). |H NMR
(DMSO0-d6) 6 12.36 (br s, 1H), 8.94 (s, 1H), 8.15 (d, ] = 8.3 Hz, 2H), 7.90 (br s, 1H), 7.58 (d, ] =
8.3 Hz, 2H), 7.57-7.55 (m, 1H), 7.38-7.34 (m, 4H), 6.22 (t, ] = 2.3 Hz, 1H), 3.75 (s, 6H), 2.97 (s,
15 3H), 2.86 (s, 3H). HPLC (max plot) 98%; Rt 4.38min. LC/MS: (ES+): 508.1, (ES-): 506.1.

Intermediate 82 : 3-[({3-](3.5-dimethoxvphenylamino]quinoxalin-2-vltamino) sulfonyl]-

N.N-dimethylbenzamide (Formula I)

N NH
AN
©: /I
N NH

|
0=8=0

o)
20  Following the protocol outlined in Procedure G, Example 82 is obtained from 3-[({3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl jamino)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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I nternedi ate 60 : nethyl

5-{1(3-ehl oroutiinoxalin-2-yl ['am nol sul fony1}- 1-net hyl- 1H

pyrrol e-2-earboxylate (Formula Il) Follow ng the
(Srcatudiond4 mmbl; ilfed.)iand pinedediuries {14461k 2id). 28 @m60 lieg.) in DCM

2,3 1 | ony;
LS i ko LR S B o
(IpvsOal6ee s 22 G&(Hti@)(MH)aS 05 (H48), 821”;3 12(nh IHI}[D?I 90 (br €gH),iT66LNE3 (m,

o] FIRE 61 P ) 3G BT ok T e a2 30

2NWE§, 6 DVBOLEE)na8 plol) &Y ([ au. 3amuillﬂ)c./1vls @ﬂ -608.3, Es%: SodHz,
1H), 8.04 (s, 1H) 7.91 (d, J = 7.9 Hz, 1H), 7.82 (t, J =
7.4 Hz, 1H), 7.69 (t, J = 7.4 Hz, 1H), 7.31 (d, J = 19

Idtrmebillte 83: 84cHiSrom? 3803 §dinile1rﬁmﬁi&phéﬂ@hﬁnig\%giﬂ&ﬁhh-z-
. 3Zmn. ; : T - . 2.
vl pyridineAisufenagnide (Formula I '
N- ( 3- ehl or oqui noxal i n-2-yl ) thi ophene- 2-sul f onam de
(Formula I'l) Follow ng the eol outlined in
procedure F, internediate 61 i bt ai ned from 2, 3-
20di chl or ogui noxal i ne (650Q. 0Q 3.27muol ; | .00eq) and
t hi ophene- 2- sul f onam de U3ng; 3.27mmol ; 1.00eqg) in
t he presence of K2CO3 (4 : 3.27mmol ; 1.00eq) in
DVA (7 m), to afford 693rrg(65—8$@ % of the title
conpound. 1H NMR (DMSO- d6) 67.£9-7.97 (m 3H), 7.91- 7.88
(m 1H), 7.82-7.75 (in, 1H), AA0-7.65 (in, 1H),
7.19-7.16 (in, 1H). HPLC (max plot) 87.42% Rt 3.51m n.
LG/ MB: (ES+): 326.1, (ES-): 324.9. 25 62 Follow ng the

Np 30[Y3)§Jdim&lhﬁx|yblibﬁ9'l)drﬂn@]ﬁ@1ﬁ6£ﬂﬁha ¥i}- 61(5&&5 }@u)gy&ﬂné -$-sulfonamide
tai ned from 2, 3- | or o&w noxal i ne

(991% RdP:mmelg) eqaﬁadlzs%wm EHL LA Qrab aé ﬁri]é}‘i‘éls‘ihl‘frtslﬁ APyel; 0.39
mﬁ%l‘@eg ? [Eglddéd a%a rf@ﬁ@ilqn &S{Q)re is @tlﬁ&?fop ‘i ﬁﬁ)e%?er Qhd ﬁﬁ&gﬁ NaHCO3 are

eq DVA (35 m), to aff

adﬁ?@ a@m@e p@guc:s% exaﬁctédwlth j&@l‘?}ﬁ%ﬁd’h@ﬁﬁ igdrivdjoger @%ﬁnﬁ&iuml

S NGRS iRt B gl o i
capfjound asgBpavdier. Iigwas @e@z}s sRehdin e neikt $6)p, HPLCHinax pPLG SRk 4.78 min,
Lgk}\#)éEgQ) 4'%06922%ES§)' 4%§%n LCOMS: (ES+): 372.2, (ES-):

< -

Intermediate 84 : methvl 5-[({3-](3.5-dimethoxyphenvl)amino]quinoxalin-2-

1}amino)sulfonyl]-4-methvlthiophene-2-carboxylate (Formula I)
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10l nternedi ate 63 :

N- ( 3- chl or oqui noxal i n-2-y1) -5I%1( 1, 3- di oxo- 1, 3-di hydr o- 2H

i soi ndol -2- yl)nethylithiophene-2-sul fonam de (Formnul a
Mbﬂh)yl S-Eﬁ(BJCdeqginbMinm ;dpamimb]slnfwmyﬁ} madethyntmommmab@gylate (100

(ﬁ)%m th 5 i §-F0bttl%lgg%1 iline (25”3; mg; 0. gé Icl:’lmo ' olqeuql) gl%)iﬁ(en up in
E@I{ (21m13 -afld @esﬂl],tﬁg dlllsbyrdfo@-ls?héateﬂmp 6l 070°2-forlébmin on high absorption in

th I ophene- m. d 0 ] :
o @ronvd hbe BPOBER Era kORERY plund Hassd VAT THORN Pisyynder
Vdcﬂu@Wd 8 ﬂ’iﬂ 1 day Tﬁe afifl & Was@irWEBh ﬁ(ﬁmHQﬁent”ﬂ'}BF fol alttbog, after cooling
onpound 0 (DVMSO- d6) 13 7. 92- }7-}#”]\/' %1
at-fl €o103. mg( A))@iﬂl)e title ccilz;()(amd aia.p@w@r N lﬁ_éDM Ogi@)? 42.64 (brs,
112)1819)1 (s, hﬁ%@ [IIIZPW&@YH) F#tsoid@im 717 LGB (B&t) 34 (m, 2H),
I nt ermedi at e

7, &lz (ds,J chh %Hédz&l)n@géa(t,l = b2 ﬁl}%%@éﬁé&ﬁﬁd&ﬁéﬂ%e&@} HBLC
(1%’51&?9&&%t%3%1h'L)C/N@3E§+ sN\b (=509 Fol | owi ng t he

protocol outlined in procedure F, intermediate 64 is

obt ai ned from 2, 3- di chl oroqui noxal i ne (1000ng; 5.02mmol ;

P! ecg!m%gg 3-cyano- 4-t| uorobenzenesul f onam de (1005. 79ny;
; | eq) |n the presence of K2C(13 (694. 35ny;
3i(8 : imo |-354 :

of thetltlsﬁgg@ und ?sayellowsolld I H NWR
6.0, 2.2 Hz, 1H), 8.54-8.47 (m
I H), 7.89-7.83 (m 2H), 7,79-7.71 (m 2H), 7.67- 7.59

(m 1H). HPLC (max plot) 9?@(09, 57min. LC/MB: (ES+):
0]

363.2, (ES-): 361.2. 10d W ng the protocol
outlined in procedure F, int diate 65 is obtained from

2, 3- dichl oroqui noxal i @ 3? ; 1 nmol; 1 eq) and 6-
Chl or opyri di ne- 3- sul f ohgmd &193 55 rTg, 1

cieny

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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nanol; 1 eq) in the presence of K2CO3 (138,87 ng; 1 mol ;

1 eq) in DVMA (2 nl), to affor® 292ng (82% of the title

corrpound as a powder. 1H NWR (DMSO-d6) 69.09 (d, J = 2.3
1823 Sdimetboxvphen ind@q@inbizalini2=y 1} thfophond-ldulfehamide

Z&Iﬁ% inﬁél—lz, 2H), 7.77-7.71 (m 2H), 7.65-7.60 (m 1H).

(G BeERY plot) 97% Rt 3.45min. L MS: (ES+): 355. 2,

(ES-): 353.2. Internediate 66 :

N- ( 3-t hl or ouui noxal i n-2-yl) - r1ret hyl am no) pyri di ne-3-s

ul fonam de (Formula 11) 20 ol  owi ng the protocol

outlined in procedure F, interngdiate 66 is obtained from

2, 3- di chl oroqui noxal i ne@é . 1.26mmmol ;. leq) and

6- di met hyl am no- pyri di ne- Nanl c acid am de (252.77ny;

1.26mmol : leg) in the presence— f \; Cx3 (173.59ny:

1.26mmol: leg) in DVA (3 nil), St fford 252ng (55% of

the title conmpound as a powder. 1H NMVR (DVSO- d6) 6 511. 26

F¢lprwing thtHdenergl mototel, owllined dn ?rmdurg i, Ex@mpl  dhdobtained or8 N-(3,5-

dl?rf%%yphel}y}_%m%)xea 6 38 é 'Sﬁfle ( an jhl —p%%f) 7|§12117fc§r?ﬁ hloiy;%é(c%g?r?ercially

aGiH)ble HPMOABGRX inpd bt@ 2 BEXtGIUS @Irldﬁwfﬂlnghﬂdnobehﬁnk/lﬁyell()ﬁ%bid 8 mg, 11

Wiﬁ%%f%ﬂﬁ pd%fb?%g - rﬁmyll‘;:wﬂgggng 3‘Ii‘o>6<;p:r opyl ) ami nol pyr

i di ne-3- 10 squonamde(ForrmIaII) H 0=5=0

Example 3: N-{3-](2.5-dimethoxyphenvDamino]quinoxalin-2-yI}-6-morpholin-4-yl

pyridine-3-sulfonamide (3) (Scheme 5)

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. IH NMR (DMSO-d6) & 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-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]
phenvliacetamide (4) (Scheme 5)
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Fol l owi ng the protocol outlined in procedure F
intermedi ate 67 is obtained ffom 2,3- dichl oroqui noxal i ne
(250ng 1.26mmol : leq) and
6-[(3- nethoxypropypan1no]pyrid|ne 3- sul fonam de

(308.11ny: 1.26mmol; leq) in’ presence of K2COB
(173.59ny; 1 26mol; leq) 15 i (3 M), to afford 388
ng (7699 of the title co umdpﬁs a powder. 1H NWVR ( DVMBO
d6) 6 CH), 11.29 (hr s,@j 8.68 (d, J = 1.9 Hz, 1H),
8.04 (d, J = 8.7 Hz, 1H), NA. 85 (m 2H), 7.79-7.74
(m 1H), 7.67-7.62 (m 2H), 6o , J =9.0 Hz, 1H),
3.35-3.27 (m 4H), 3.19 (s, 3HY, 76-1.67 (m 2H). HPLC
(max plot) 84.5% Rt 2.44m n. Léj VS: (ESt+): 408.3, (ES-):
406.3. 20 Internediate 68 :
N- ( 3- chl oroqui noxal i n-2-1, 1) - 6- et hoxl

NP(\Z rSLdiinBtﬁogypﬁéﬂyi)q{ﬁﬁ@ia@ﬁe Qﬁ%mh@(éolé%% 0abs mn), mce 1a%§no

e presence of (173.59
bqfﬁg}e suj_fogayhlcprﬁiem g ynmaedf fcmargerg@@y ﬁ@all@glgg@or@fIN{l" ﬁgCHIM) are
dltséoi\leg 11‘?9%9 lir}glx%?e Qf Bgﬁ\ﬁiﬁé dl&lﬁr%@z&%gﬂghﬁmg Q& idmixdure is

hep.t@cm 750?’@ c(vnqmghp—gn anx)r@gd vhaBey. Phen THY coripR t(ledtotay ceﬂsgnmzpn of'the

st%&@e(lggg’% Jre:%éﬁn iﬁbptqar? Epéogleﬁ% gcl o }%1%63396@ d rnée rﬁ Attered and

pWNi({c8 berdobmumlircrmategrhphﬂuwg) P& Fhet:higtDpyras @luaet B> aflird @ﬁarg @4 %)
rmul a |1.) NH oFoII ' h I ot g ) )
bt G P s deiatrs Smi R e e *Ro% & "SuP At a8 s s
494 3- dlchlorqu|noxaI|ne (500my; 2.51 nmmol; leq.)
, 6-met hyl - pyri di ne-3-sul fonic acid pyridine (432.59 ny;
2.51 mmol; leqg.) in the presence of K2CO3 (347.18 nmy;

EialﬁéleBUNQBr[( Bdinethoxyplbnyifamiho] quit Oxaihf D1k 24 ikony 1 ubdfe1) of
t he t|tIe co o%%g as _a red powder. HPLC (max plot) 94%
begze e'("Eél) 335.1, (ES-): 333.1.

Following the general protocol outlined in Procedure 1, Example § is obtained from N-(2,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 2-(methylsulfonyl)benzenesulfonyl chloride
(commerecially available from Acros) in a 1 to 2 mixture of pyridinc:dichlorobenzenc (dark
yellow solid, 10 mg, 14 %). HPLC (max plot) 96 %, rt. 4.48 min. LC/MS: (ES+): 515.

benzenesulfonamide (6) (Scheme 5)
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15 Internedi ate 70: nethyl

5- 1R3-ehl or out | i noxal i n-2-yf | &mi nol sul fonyl | pyri di ne- 2-
earbox late (Fornula Il1) O O Followi ng the protoco
outlined in procedure F, internmediate 70 is obtained from

2, 3- di chl oroqui noxal i nc (95. o; 0.46 mol ; 1 eq.) and
nmet hyl 5-(am nosul t hnyl) pyri d -2- carboxylate (100 ny:
0.46 nunol; 1 eqg.) inth pmes ce of K2CO3 (63.92 ny:
0.46 mmol . 1 eq.) inDN@m to afford 112 ny (65%

of the title conpound as mder 1H NMR ( DVSO- d6)
89.30 (d, J = 3 Hz, 8. 7@ = 9 and 3 Hz, 1H)
8.25 (d, J = 9 Hz, 1FD '7.76 FD, 7.60 (m ZFD, 3.90

(s, 3H . HPLC (max plot) 83% Rt 3.22m n. LCOMS: (ESH+):
FR®Svianidic 2&(e&$pbotocﬁl7<7utlineﬂ@n Pmb@iumel;i Eadrepld § s obtained from N-(3,5-

N- (,3- chl 4- vyl
o TR Bt 7 PO AT g AGEAREM o
pyralidcaviliogy dohie, Jrag,edob). IoRItd (medhloth8Pproaetyr BuELC/MS: (ES+): 515.

internediate 71 is obtained from 2, 3- dichl oroqui noxal i ne
(800 ng; 4.02 mml; 1 eq.) and 3- (nor phol i ne-4-carbonyl) -
ERARBRNE #6n i B-@&fivdrolN4t he
presence o0 . mo

dioxige of the title conpound as a
yellow solid. 1H NVR (DMSO-¢6) 6 8.22-8.18 (in, 2H),
7.89-7.83 (in, 2H), 7.78-7.% in, 1H), 7.70-7.63 (m
103H), 3.63-3.27 (m 8H). HP pax plot) 92% Rt
3.13mn. LC/MS: (ES+): 433.2, [ES-): 431.2. Internediate
72 A
N- ( 3- chl or ocm noxal i n- 2- ‘& @nﬁthil-lkkinidazole-4-su|f

onam de (Fornula I1) o=$
OQ\
]

0.
Following the general protocol outlined in Procedure I, Example 7 is obtained from N-(2,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and 2,3-dihydro-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-dimethoxyphenyamino]quinoxalin-2-yI}-4-(pvrrolidin-1-vl

sulfonyl)benzenesulfonamide (8) (Scheme 5)

S
S

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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Cl  15Following the protocol outlined in procedure F,
intermediate 72 is obtained ffom 2,3- dichl oroqui noxal i ne
(500 ng; 2.51 mmol- 1 eq.) and

clilenir&t(bgthmérblallyrh‘dlﬂzlﬁlb Godr Sarbd) oma midZm(>44 oOpyrglineliGilorobenzene

(R S e (LS B g %%‘@é%% 9% o1

the title conmpound. 1H NVR (DVBO d6) 88.15 (s, 1H) 7.87
. : . 3|

(mgchgmely;\lH O S—O , N Inter medl ate 73
1, 4- D hvdropyri do[3 4-bl uvrazine- 2, 3-dione (Fornula VII1I)
0 Nia? 67 To a suspension of 3, 4-di ani nopyridine (10
g,0.068 nol) in 4N aqueous 00 mM) is added oxalic
acid (10.4 g, 0.082 nol) and t oeaction mxture is
retluxed for 20h. The re j wixture is cool ed down and
the solid precipitated i i 1 tlered, washed with water
then dried under vacuumto affdf'd 9 g (80 %9 of the title
conpound as a solid, HPLC (nafy ) 98% LC/ Ms:
5(ES+):164.3. Inter medi ate 74:

Fgllowmg t%e ggnre?al Byocco chu:%lmed 12 P%cead%renle Egiamplgy lisaol:)lteblll)led ﬁ%lm N-(2,5-
dimethoxyphenyl)quinoxaline-2,3-diamine and thiophene-3-sulfonyl chloride in a 1 to 2 mixture
of pyridine:dichlorobenzene (yellow solid, 15 mg, 20 %). HPLC (max plot) 98 %, rt. 4.64 min.
LC/MS: (ES+):): 443.

Example 10: 2-Cyano-N-{3-[(2.5-dimethoxyphenyl)amino]quinoxalin-2-vl}{benzene
sulfonamide (10) (Scheme 5)

?\
ol _

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 in a 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-Cyvano-N-{3-[(2.5-dimethoxyphenvl)amino]quinoxalin-2-vltbenzene

sulfonamide (11) (Scheme 5)
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Cl To a solution of

1, 4-di hydropyri do[ 3, 4-1)] pyr aZi ne-2, 3-dione (9 g, 0.055
nol) in POC13 (90 m) is 10 added Et3N (6.7 g, 0.066 nol)
and the reaction mxture |s| refluxed for 20h under N2.
The reaction mxture is coo own and carefully
guenched with ice-water d the product is
extracted with Et0Ac (3x 5 IThe conbi ned organic

| ayer is washed with vva ed over MgSO4 and
evapor at ed under reduce re to afford 6g (54% of
the title conmpound as asolld*S N Chl orof orm /

nmet hanol (9/1): Rf= 0.8, HPLCO( plot) 98% 15
Internedi ate 75:
FdlJodvify thy derep protabPoudlined fpry P@zédues 2 ESardiplo hE is(dbouimed lfi@nMi4(2,5-

on of .2, 3-di am nopyri di.ne. (20
RO B RS e S o R SONTE
mpafte 6f PyriddneldihlsrobenzaRdbriolva s61&R 0 n@N26MV Y IHIPIEC (BaxIpidt) 9308dt. 4.65

fOéE?@E:(gEhe rggcti on m xture 70is cooled and the solid
Mt Pt &l 4P&%fil tered, washed with water and dried

under vacuumto afford 20 g (89 %9 of the title conmpound
Eas a siol id, HPLC (nax pI ot 98% Inter nedllat3e 76:

Slmonal%g’d-@h?) (§9ﬁe‘t’ﬁe‘ n Of

I, Z-arnydropyrido[2, 3-b] pyrazi ne-2, 3-dione (10 g, 0.0613
nmol) in POCI3 (100 m) was ladded Et3N (9 g, 0.092 not)
and the reaction nixture ret ed for 18h under nitrogen.
The reaction m xture i s cool cd carefully quenched
with ice-water (1 kg) apd_in Nrp)rdeCt was extracted with
Et OAc (3x150 nl). The d organic layer is washed
with water, dried over MgS® &nhd evaporated under reduced
pressure to afford 8 g (65 0-‘/’13 the title conpound as
a 30solid. TLC - Chloroform/° anol (9/1): Fil= 0.8,

HPLC (nmax plot) 98 %
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-dimetho henyamino]quinoxalin-2-vIl-1-methyl-1H-imidazole-

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



Internediate 77:

N- (2- chl or opyri do[ 3, 4- b] pyr azith- 3- vl benzenesul f onani de

(Formula I'l) 2,3-dichloro-pyrido(3,4-b)pyrazine (300 ny,
pyridonent@sl ml) bné the)reachiem nextesuld&sonand atert,(28might. righenlTIEC wordlrms the

TN Y e TN I AT TR X

with)Ccerle Tise Sighiiic @g)ecatis hachad tveitipemat,ur. eNfIOC! nddbyns: thehelficd over

(15 mM).is ad T ueous she W th

AeTlte4%9iV6n'Zﬁs)rer{l%vgﬂ %FS?ﬂeuF?cg}érassurﬁﬁgg 3& reaglfe n 18 purified by
re@igfstaumdml (o MIGAE i QToM] 4l 4amdl of e 18Rl c«sﬁipbuﬂdSas a yellow solid.
evaporat ed to near dryness then pr UIfI ed by preparative
HPpE émgs PRy %3 “griadi%dmindiC/MPo (ESrrdtd. 210 ACN, TEA 0.1% to
afford 21.7 ng (5% of the title conpound 1H NMR
(DI\/ISOdG 6 9.13 (s, —67Hz
gample 140X%-{81[(2.5-¢ "Lla g hre xali 2-flug P N2

X plot) 95% Rt 1.71 min. LC MS: (ES+):

%@((IQWE%%@O I nternedi ate 78
N- (3-chl oropyridol2, 3-bl pyr agl n-2-' 1) benzenesul f onam de
(Formula I'l) NN, ,C NH -sI
152, 3-di chl or o- pyri do( 2, 3- b) pyx&zibne (300 ng; 1.5 mmol ; |
eq.), benzenesul f onam de R, gumy, 1.5 mmol, | eq.) and
K2CB (207.3 ng, 1.5 mo 1/q) are taken up in
anhydrous DVA (10 ml) und&r ™argenf The reaction m xture
is stirred at room tenperat ur e5; 7 days. The solvent is
evaporated and the residue obt &i is purified by prep
HPLC using a gradient of H20, TEA 0.1% ACN, TFA 0.1% to
Felfofangithg 2eneraigrotacpbgutlyfed ith Broc¢dutael, Eaamppladd is obkpingyfrom N-(2,5-

TR o R i g iy Sigrobergro g et Hid i e

(lighBitoyddolid) 183 #hgd30 %) HMHZ; (rda)ploty9 5% i, 489 (um. LAHNS: (HBLIC455.5.
(max plot) 94% Rt 1.96mn. LC Ms: (ES+): 321.0, (ES-):
319.0. Procedure G

Example 15: N-{3-](3.5-dimethoxyphenyl)amino]quinoxalin-2-yI}-2-fluorobenzene

sulfonamide (15) (Scheme 5)

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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I nternediate 79 :

N- 13- 1( 3, 5- di met hoxyphenvf | anfhol cri noxal i n-2-v11- 4-114-

nmet hyl pi perazi n- 1-t hcar bonvl | benzenesul f onam de (Formul a
Ekampk36: N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-(methylsulfonyl

4- R(3-1(3, 5-dj X enyeam no] qui noxal i n-2-yl | am no) su
M&@#@%&@@@EC%%& my; 0.34 nmol; 1 eq.) , EDC-HCL
(71.10 ng; 0.37 mmk 1.10 gq.) and HOBT (50.11 ng; O0.37

mmol ; 1.10 eq.) were takenonE;[ﬂ°\DCIVh1) then DI EA (84.89

ul; 0.51 mmol; 1.50 eq.) and 5met hyl pi perazi ne (37.52

ill; 0.34 mol. 1 eq.) werg _agded. The m xture was

stirred at rt for 5h. sOf uti on was washed

successively with a satuwfed”seh uti on of NaHCO3, NH4C1l and
NaCl . The organi c phase was @&ied, over MgSHA and
concentrated to near dryness ?0 ferd 171ng (90% of the
title compound as a yell ow powder. #/8H NVR (DVBO- d6) 8

10.06 (hr s, 1H), 8.80 (s, 1H), 8.13 (d, J = 8.3 Hz, 2H),
Fqlloaving the g¥neralgprBtobtd, oullkded 1Y Pdogedird I, Exgmpld) ¢ is70188nd Bdm N-(3,5-

di&%&o%}%{lﬁﬁ%lﬁg%ﬁng%di?é@e '6%?1: 3—%1%1%%1§91%@?€ﬁ@%&1{1€6%y1( Ehlordde in

pBidh-(Re1@bv oiiyl, Adrfy,, 9 2).6P LG (ma3Hjot) HPLGt(GBXmpl. DM AES Yy 515.
Rt 3.55min. LC/MS: (ES+): 563.4, (ES-): 561.2.
Internmediate 80 :

Ebhrgle 10 3NF3 4308 0% fin héWaXinl 2 vId-2-(piirkoddi ph
Qlin-4- vlcarbonmhlienzenesulfonamde ) (Formula I) IS

2 Y 6B¢MS Ned in Procedure G Exanpl e
80 is obtained from 44({34(3, 5-
di net hoxyphenyBani no] qui n8 iA4t>~2-yl | am no) sul f onyl ] benzo
ic acid (160 ng; 0.33 Mok g.) , EDCGHCL (70.22 ny;
0.37 mmk 1.10 eq.), HOBT, (49,49 ng; 0.37 nmmok 1.10 eq.),
DI EA (83.84 pi; 0.5 750 eq.) and norpholine (29.01
)t1l; 0.33 mmol; 1 eq.) N (6 M) to 20 afford the
title conpound as a parent .Oslé' eqt ment of the parent with
HCl1L in McOH affords 165 ny (Cé op the title conpound as
a yel l ow powder. 1H NMR ( DVBO )0”36'“\:1%' 34 (s, 1H), 8.94
70

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.
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(s, I H, 8.16 (d, .1=8.3 Hz, 2H), 7.90 (hr s, 11-1),

7.61-7.55 (m 3H), 7.40-7.34 ¥ 4H, 6.23 (t, J = 2.3

Hz, 1H), 3.75 (s, 6H), 3.62-3.27 (in, 8H). HPLC (nax

Fqﬂl(mtil)g 98 48ferdRprodochBumtlimed CP B dufeEEExamplb 08 2 ob{dued)ftom N-(2,5-
8. 5I erme

dll’ﬂ? §YPP(‘ “Hﬁ"h@t“ﬁ gse(\/%ﬁ‘élﬁg‘i AN WBP Y HBeAP POy dhigyide n

pﬁlﬂlﬂe(f(ﬂytﬂyelld\i{ Niidi By 1pen BRmOdenak bn)modl %, d. }.3 10nikol.¢/on: 1gS+):

L{;e protocol outlined in Procedure G Exanple 81 is

bbt ai ned from 4-[(13-[(3, 5-

di met hoxyphenyeam no] qui noxal i n- 2-yl I am no) sul f onyl Thenzo

|c aC|d (166 r? 035 mml 1 10eq D EDC—HCl (72 85_nﬂt[1;

Example 1pthox ~.‘ y iHnexali 3 g thiadiazole-

.
gggggg

0. 52 nnDI 1 50 eq )vand'

4-§ﬂlf3nanﬁhgﬁ9i &enas ?

“drnet hylamne ( 172.74 :2M 0.35 nmol; 1 eq.) in DCM
(6 M) to afford 155ny (88°/Q) of the title conmpound as a
parent (yell ow powder). | (DVSO-d6) 6 12.36 (hr s,
I H, 8.94 (s, 1H), 8.15 (d, =~8.3 Hz, 2H), 7.90 (br s,

| Hy, 7.58 (d, J = 8.3 Hzs _2Hw 7.57-7.55 (m 1H),
7.38-7.34 (m 4H), 6.22 J = 2.3 Hz, 1H), 3.75 (s,
6H), 2.97 (s, 153H), 2.86° (%, '8H) }—HPLC (rmax plot) 98%
Rt 4.38nin. LG/ MS: (ES+): 5087 i\@%-): 506. 1.

I nternedi ate 82 :

3-1({3-1(3, 5-di net hoxyphenyl ) am nol qui noxal i n- 2-yl | am no)

Feligmigh{fic] aaneweldpraieed qulleng amPehscqumd d ixamnlg 19 xosispinesinfrorg N-(2.5-

dﬁrﬁﬁw&%@l ﬁﬂqy&umgk'&l n'e Qeﬁdlhltﬂmlgr oa(:h%d us ¢ 3%%%%1%5@412% 16842 sdlﬁ)nyl chloride

obt aimed from 34(134(3

(coinmerdndlyyqynidad Jrami W@&) mopalding- (ZeNaw satidn 49 sug, 48 %). HPLC (max
( 0.23 mmol; 1 eq.) , EDC HC1

pl{’ﬁg}éz(gqg%gé’%‘ég&&sl @él.)%sl . HOBT (34.03 ng: O.25

mmol, 1.1 eq.), D EA 71(5764p| 034mml 1.5 eq.)

el hy , 4 2 M. O. ; o)

aslfcanm e(m)(s,théﬂnew powder) 1H NI\/R (DI\/SO dé) 6 12.34 (hr
s, 1H), 8.95 (s, 1H), 8,17-8,12 (m 2H), 7.90 (hr s, 1H),

7.66-7.63 (m 2H), 7.58-7.55é\(©/1t|), 7.41-7.34 (m 4H),
)

6.22 (t, J = 13 Hz, 1H), 3.75 6H), 2.97 (s, 3H),
52.87 (s, 3H). HPLC (max pl ot 8% Rt 4.34m n. EC M
(ESt): 508.3, (ES-): 506 er medi ate 83

6- (chl oronet hyl ) - N-f 3- 1( t hoxyphenyl ) am nol uui noxa
lin-2- yllpyridine-3- sulfona'?‘n dé (Formula 1)

O’II\[\>

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-dimethoxvphenvl)amino]quinoxalin-2-y1t-2.1.3-benzo xadiazole-4-

sulfonamide (21) (Scheme 5)
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a 10N { 3-[(3,5-dinict hoxyphcnyl)am in

o] qui noxal i n-2-yl |

- 6- (hydr oxymet hyppyri di nc- 3-sul fonam dc (90 ng; 0.19
nol ; leq.) is dissolved in|CHC13 (10ml) at rt. Thionyl

chloride (0.05 m; 0.39 ninG r) is added and

reaction m xture is stirred f 1h30. Water and aqueous
NaHCO3 are added and the _prdu is extracted with DCM

The organi c phase is drioVer magnesi um sul fate and the
sol vent is evaporated undérnf guced pressure to afford

100ng (108% of the title ’--a‘.,i as a powder. It was
used as such in the next step.°| C (max plot) 35% Rt

4.78 mn, LC VM5 (ESt) 486.22, (ES-) 484.22. Internediate
F&8bwingrdiepeheral protocol outlined in Procedure J, Example 21 is obtained from N-(3,5-

e ST ORI 2 BTV ¢ Arbp Fehb oSt s r4slfony!  chloride
(obﬁm{e[’dlkll@ dvhilable/ RoMEAOROS pin lﬁ)fr(d?ﬁq:yflﬁvgqﬁiéiﬂ o alg, 25 %). HPLC (max
plgt_)Q%C%/t 35!9 %jué/l\/{S %4 @4760%5 ?/rrml - g cq) and

3, 5-di met hoxyani l'ine (42.35 nmg: 0.28 nunol: 11 eq) are
Et aken %pl n EztOH (2 n1)hand t he resul ti ng suspenS| on is
N LIHIXVRR NG X AH U D

nmlﬁ;,@mﬁam;ﬂngﬁr(ga;emetgte formed is fi Iter ed off and
“washed wth EtOH then dried under 5 vacuum at 40C for 1

day. The solid |s washed wi h hot EtOH then THE to
afford, after cooling at 4C, .6 ng (80% of the title
conpound as a powder. 1H NWR d6) 6 12.64 (brs, 1H)

8.91 (s, 1H), 7.89 (brs@ 71 (s, 1H), 7.60 (dd, J =

7.7, 1.7 Hz, 1H), 7.46 In, 2H), 7.32 (d, J = 1.9
Hz, 2H), 6.26 (t, J = 'IL*H)N/ .83 (s, 3H), 3.77 (s,
6H), 2.48 (s, 3H). HPLC(maxOpf }95% Rt 4.93m n.

LC/ MB: ES+ 515.2, ES- 512.9. 10 Procedure 11 Exanpl e 1:
Fcholz\Bng B¢ gerldrarptdoawyeyplived yi Bustetnye L Mxmapla 2 s abtaidel-[@nnEt (D A-

R SRR RO e B s Rl eSS Thusaond <l rinc
(o@mixﬂardﬁlmlvallab&tfdm ARRW UL ﬁﬁilitlyxhe) (yblmlzggllazm:c f?%%w'\(;@tc Fﬂlpg)ci (8hex
plggé4gpgtsgl8géran #%%?ﬁ%r&%am ﬁr ng:‘ pyri di ne and

1, 2-di chl orobenzene (0.4 m) and the reaction mxture is
Eheat ed a& 1OOC | n tthe m cr ovvave for 20m nl When TLC

nkﬁﬁn@ﬁﬂ%hé;ﬁme@ﬁt(sl&%nie% cooI ed dovvn tort. The
“precipitate torned is flltered and

-
I \)j
O;S N
O

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.
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20 purified by colum chromat ography, using CHC13: MeOH
as eluent, to afford 18 ng (2329 of the title conpound as
a Iight brown solid. HPLC (max plot) 84% rt. 4.2 mn.

24( N 2,5dimeth inénoPquinoxalin-2-y1}-1-pvridin-3-yl

N-!1343;§- di E %){ ‘%éen)r/?gam nol cm noxal i n-2-yl | t hi ophene-3
(( % 5) Follow ng the gener al
protocol outlined in Procedyre H Exanple i s obtained
fromN-(3,5- 5 di met hoxyphefi ui noxal i ne- 2 3-di am ne
and t hi ophene- 3-sul fonyl chl mem (commer ci al | y avail abl e
fromABCR) in a 1 to 2 mixtyreypfl
pyri di ne: di chl or obenzen eT ow solid, 8 ng, 11 %9. HPLC

(max plot) 94% rt. \/@ (ES+) 443,
Exanmpl e 3: O;s
N-{3-112, 5- di net hoxyphenv1) amOnoI gui noxal i n-2-1711-6-norp

F&Wl%\lﬁe géneh@ pRYd, cbfjélﬂl‘ﬁleé': P P'lloE&ﬁ?én qji‘?(arﬁg’l}: 24 M@efﬁ?ed@om Nl\db| 5-

‘ | owi ng the general protocol
dmhowmnylmumo@d@éds%dlmpmﬁﬁadrpmh@31y§n@betna$uhfedylfqhbmde triflate

S W ; . di
e b L AR e R O A PRk B P e (oo
plp867 4o,mg 3.50 n8B LAMIS; (BS13: 4%P., commercially avail able from
ASDI) in a lto 2 15 mxture of pyridine : diehloro
-benzeneto afford 12.2 ng (11 %9 of the title conpound
aan el250 3-dimetld indxaliR-24{}-1pvPidin-Bvl S,

9 5 s, 8.65 (m 1H), 8.58-8.45 (m 1H),

(21§|) Che?‘e%é) 750 (m 1H), 7.45-7.25 (in, 2H),

710675(m 2H) 6.68-6.5|(in, 1H), 3.81 (s, 3H), 3.76
(s, 3H), 3.70-3.54 (m 8H).° Ccmax plot) 95% Rt 4.36
mn. LCM: (ES+): 523.3: (ESW)Y 521.3.

@Iw

)
Following the general protocol outlined in Procedure J, Example 25 is obtained from N-(3,5-

\
O=!n-z

dimethoxyphenyl)quinoxaline-2,3-diamine and pyridin-3-ylmethanesulfonyl chloride triflate
(commercially available from ARRAY) in pyridine (yellow solid, 30 mg, 20 %). HPLC (max
plot) 96 %, rt. 3.49 min. LC/MS: (ES+): 452.5.

Example 26: N-{3-[(2.5-dimetho henyDamino]quinoxalin-2-vIi-1.2-dimethyl-1H-

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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20 Procedure | Exanple 4:
N-13-1(13-1(3, 5-di et howpheny?) ani nol qui noxal i n- 2- 4l ani no
)sul fonyll phenyllacetam de (4) (Schenme 5) 74
(cNmpBrddallyi anatabexiyph Apylllc))mmyridimal()'reﬂew 20184 dD aryg, he%().FOPIEy(max plot)
o168 nol 2/ no benzene sul fonyl chl oride (59
12-6“ 32? ?LCA%%E i gﬁ avail able from INTERCH M are
dissolved in a 1 to 2 n1xture of pyridine:
Edlch[ogobenze s ¢ ‘ B ldudm ; urq i,.s 5

snﬂfbﬁi&l]mh%H@Z-TcQﬂﬁkylﬁﬁr@méﬂeﬂik S)f the starti ng mat eri al
the reaction mxture is cooled down to rt. The

precipitate fonned is fllteréd and purified by colum

chr omat ogr aphy, using Pet. Et hé Et OAc as eluent, to
afford 20 ng (24 % of the tithe¢ vonmpound as a yel |l ow

solid HPLC (nmax plot) 89E§%[tij4 08 min. LC M. (ES+):
'

494. 10 Exanpl e 5:

N-13-112, 5- di met hoxypheny ndl"uni noxal i n-2-1, 11-2- (et h
yIsquonvl) benzenesulfonan1dé (Schenme 5) Fol | ow ng
t he general protocol outlined ocedure |, Exanple 5
Is obtained fromN-(2,5- 15 L
dinethoxyphenyCﬂuinoxaIine 2, 3<di anmi ne and

F@Hogalﬂfg 1@%‘ gé#é E}f%(%@g&l@%ﬁ%hfo@é&ﬁke £ 'ﬁx%tlg 27 gs?dﬁﬂﬁ%rd%o% Kve2,s-

In a
dlp;pthodyphemd)qymomlmb@rﬁz@n@m@ dacil keipl 3-Gahlosesiul fonyiigophgne-24

ca@%&yﬂ?&gp%ﬁ%ﬁéﬁ%\)f soqﬁl, % mg, Ly ‘é) Z}-ﬁ’ﬂ@ ([ﬂmx lpgt)’\ﬁ %,(1]l:'§ 92 min.

LEMIS-(E$3): 50di met hoxyphenybanmni nol oui noxal i n-2-y11-2- ( et hy
| sul fonyl) 20 benzenesul fonam de (6) (Schene 5) 75
Fol | owi ng the general protocol outlined in Procedure |

Ekxapip28: meths] BPE 3 (A ScdifnethvxNpHedyBamino]quinoxalin-2-yllamino

. et hoxyphenyOqui no i.ne-2, 3-di am ne and
ﬂgt@ﬁﬁﬁﬂ?ﬁ%%ﬁﬁ%&ﬁ%%@@é@ﬁg@ﬁprﬂﬁyg chloride in pyridine

(yellow solid, 20 ng, 24 %. HPLC gnax plot) 89 % rt.

4.47 min. LOMS: (ES+): 515. Q

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.



10

15

5 Exanmple 7:

N-{3-112, 5-di met hwcyphenvf | an¥®ol gui noxal i n-2-v11-2, 3-di h
ydro-1, 4- benzodi oxi ne-6-sul fonam de (7) (Schene 5)

Fol  owi ng the general protocol outlined in Procedure |

. :‘ - 316 _f 7 : ;_l'u U 1 g 1i e :;;“ = l-- ethyl-2-0x0-2.3-
dihydrodi BpdhsutHiablb eRusliagid n@9pcSehiéhoRy| chl ori de
(comrercially available fromAcros) ina 1l to 2 mxture

of pyridine:dichlorobenzené Eiromn solid, 30 ng, 36%.

HPEC (max plot) 98% rt. 4.7 in. LG M (ES+): 495. 2.
Exanpl e 8: 0

N-13-[ (2, 5-di met hoxyph j b]kninoxalin-2-y11-4-(pyrro
lidin-1-yl 15sul fonyl) egggulfonanide (8) (Schene 5)
Fol | owi ng the general protdcofi"outlined in Procedure |
Exanple 8 is obtained from l\‘PX?

di met hoxyphenyl ) qui noxal i ne- 2, 3xgi\am ne and
4-(pyrrolidin-1 ylsul fonyl)benzese{sul fonyl 76 chloride
(commercially available fromAcros)ein al to 2 mxture

Ldi ne. di ch 0 n r ob
oot L Ml oS RB G IR preteglfe 3T BAPR) Brod ol 2.5
dibiethox fphanyd)geindxaline-2,3-diamine and 3-methyl-2-0x0-2,3-dihydro-1,3-benzothiazole-
N4 3- 5- di met honphenv1).am no i.noxal.i n-2- 1711t hi ophen, ,
BT RS EaRBR oS BT Bty RIS LY 4T eSS o0,
HPLOt®aohlogWs %, red.o2 mikriaormbu (€S, SExanpl e 9 is obtai ned
fromN-(2,5- di nethoxyphenyl)qui noxal i ne-2, 3-di am ne and
t hi ophene-3-sul fonyl chloride in a 1l to 2 m xture of
b i30ENIBG( AQPReny)) @i\ i R ¥alin-21} -8 G0 etRH- P x0-2.3-
N rt. 4.04 mn. OLC MVE: 1)
hydro-13-benzoghigzple-6-sulfonamide (30) (Scheme 5)
2- Cvano- N-{ 31 ( 2, 5-di met honphenvf | am nol qui noxal i n-2-v1l be

nzene sul fonam de (10) (Sc I~
N NH
AN
S

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-o0x0-2,3-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-cvano-N-{3-](3.5-dimethoxyphenvl)amino]quinoxalin-2-vltbenzene

sulfonamide (31) (Scheme 5)
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15Fol  owi ng the general protocol outlined in Procedure 1,
Exanpl e 10 is obtained from NY 2, 5-

di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and
2-cyanobenzenesul fonyl chloride in a Ito 2 m xture of

pyri di ne: di chl or obenzene (yecf Svlid, 15 ng, 19% . HPLC

(max plot) 95% rt. 4.56 mn. M5: (ES+): 462.2. 20
Exanpl e 11:

3- Cvano- N-13-1(2, 5-di mat vfI am nol qui noxal i n- 2- v1il|
benzene sul f onam de (11) 77 Follow ng the
general protocol outlined in 5’45, ure |, Exanple 11 is

obtai ned from N (2, 5-
di met hoxyphenyQOqui noxal i ne- 2, 3-di am ne and
F&lomymgmhb eoeerh esudcbbmylined b Blroicdmrd .h Exarfiple 81 & oﬁtaiﬂeldrfa)noﬂ (3,5-

1??,/?&5? {1)51 q‘é%{p/ga{hr%? %n.%Zg ne1 k@zéﬁ%ﬁp}rgl v 1d§ m pyr1d|i'n%
(yeRampdlal, 1@ing, 13 %). HPLC (max plot) 94 %,rt 4.5 min. LC/MS: (ES+): 462.2.
N-13- 112, 5- di met hoxvphenyl | am nol qui noxal i n-2-111- 3- net ho
xvbenzene sul fonam de (12) (Schene 5) 10Follow ng the

EQ&hipk 3h: PeindCM:3-Na15LdifiR thoix fip HRn 90 Afin0 Ryuino x B 1S eRzent S
r

obt al ne om , O-

slfopamide(3HHEERAMeR)i noxal i ne- 2, 3- di ani ne and
3- met hoxybenzenesul fonyl ch|oride in a 1 to 2 mxture of
pyri di ne: di chl or obenzene (b? alid, 20 ng, 25 %. HPLC
(max plot) 88% rt. 4.84 mn. M5: (ES+): 467.1. 15

Procedure J Exanple 13:
N-f3-112, 5-di net honphen@@% Aol qui noxal i n-2-y11- 1- et hd-
1H i m dazol e4- sul f onam NH(Scherre 5) 78 pyridine

(0.3 nl) and the reaction m ; r stirred at 0.,
overni ght. Wen TLC confims DWI consunpti on of
N- (2, 5-di net hoxyphenyl ) qui noxal ™he- 2, 3-di am ne, the

Fmo@ﬁlﬁg:ﬁle géne%bfo@&bﬁ&nmehhn ﬁldé‘éd’ére TR g @m |1scoﬂtﬁt¥e%rfrdn§N -(3,5-

washed wth water, 5N HC bri ne dri ed over

dwﬁlsmh_ermbluww_@ﬁﬂ ¥ élamémp@ &cmmbwmz@a%@dl prasisls i pyrighing
(eli&v EQRI 8811 ORS Ah NeONUR @WiSHIEFs BY45 (brs, 1H), 8.97 (s, 1H), 8.63 (¢, J =

1.5 Hz, 1H), 8.39 (dt, J = 8.3, 1.5 Hz, 1H), 8.11 (dt, J = 7.9, 1.5 Hz, 1H), 7.89 (brd, J = 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, ] = 2.3 Hz, 2H),
6.24 (t, ] = 2.3 Hz, 1H), 3.76 (s, 6H); HPLC (max plot) 86 %, rt. 4.5 min. LC/MS: (ES+): 462.5.

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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Srecrystallization fromMOH to afford 47 ng (64 % of

the title conmpound as a yell ol solid. HPLC (max plot) 95

% rt. 3.91 min. LCMS:. (ES+): 441.2. Exanple 14:

N-13-1(2, 5- d|nethoxyphenyl)anlnoIUU|noxalln 2-yli-2-fluor
I .14) (Sch 5

lﬂhﬁlﬂ]l%iﬂozft p:nn) l\Sc(hEmS 5)
di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and

2- 11uor obenzenesul fonyl chlxrjide in pyridine (Iight brown
solid, 18.3 ng, 30 %9. HPLC X plot) 91 % rt. 4.79
mn. LC/MS: (ES+): 455.5. 15EXanple 15:

N-43- 113, 5- di met hoxyph kot uli noxal i n-2-111-2-f1 uorob
enzene sul fonam de (15) nme 5) ol l ow ng the genera
protocol outlined in Proce&ur% anple 15 i s obtained
fromN (3, 5- dlnethoxyﬁhg gue noxal i ne- 2, 3-di am ne
and 2 fl uor obenzenesul f onyl chl de in pyridine 20(Iight

()vag_ o:\g}grqer'(llé%gt}) ol ﬂgmg/?l n ? %ngﬁr E l tlg N_? 1s3okff%ilged fromEi\I (2,5-
dﬁ_heq{oﬁﬂilﬁ heryInk20- ﬂh@ﬂnﬁiél eﬁﬁxlakﬂhpl ?-(Mll&roélnf()ffﬁwéﬁioaw fropdridine

benzenes f onani de Schene

(bg%%%ﬂd %t%?c%? G (F‘H‘éd’lq }POF%oIEé‘d fémJLCM%ﬁEﬁ% f851
obt ai ned from N- (3, 5-
5d|nethoxyphen I qU|noxaI|ne 2 3 dlan1ne and

oy v HPLC max IotA 98% ';t 6.21
1 s" A kg%@)hmﬁfg Exanpl e NPT

5- d|nethoxvphenyl|an1nolqanoxaI5n 2-y1l1-4-(pyrrolidin-1-
y1 sul fonyl | benzenesul f onamiy @ 17) (Schene 5)

::: IIEIH O/
=S

0= I\@*o
O

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
(yellow solid, 5 mg, 17 %). HPLC (max plot) 99 %, rt. 4.65 min. LC/MS: (ES+): 495.1.

Procedure K

Example 36: N-|3-(2.5-Dimethoxy-phenvlamino)-quinoxalin-2-yl]-3-fluorobenzene

sulfonamide (36) (Scheme 1)
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I D 15 Fol  owi ng the general protocol outlined in
Procedure J, Exanple 17 is obt%ained from N-(3,5-
di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and

N4(3(cp;p|rcrqulﬂod:ilim-2 yl)—Syﬂwtdtnémyés)llfmﬁdﬁe S24 fopyl0.£hinowiale ancn 2,5-

di ethrof(ya ﬁm%yﬁH)] QW 20 k/é é)_) ¢ é% %%:E{ﬂ(e:oﬁ %H palmtat ‘Phe 8r%sulting

sUNpdnSioh (Lstred IafTHIOPK) Xtyzﬁhﬁhij{a{l );Mbln Ovdrnight. The precipitate obtained is filtered

rgig\ga}sg?(gl | nﬁé)l%;l‘}en ethgt ta%{qs g X(m)l@bg(gzen Sl g{]%ﬂ?& (?63 mg, 97

YOUIPILO @flax flotPh@eL eUL 88 shin. ExanB! @S 453.20bt ai ned from
N- (2, 5- di met hoxyphenyl ) qui noxal i ne- 2, 3-di am nc and
3- (nethylsquonbeenzencsquonyI chloride in pyridine

ulﬁPﬂaﬁnn% 3mu‘3}3beﬂfenoe/‘?
Jﬂ@&ﬂ@ﬁ&ﬂyg(§ﬂﬁﬁﬂhﬁxyphenyl)an1noIUU|noxalln 2-y1}-2,1,3-b

enzo thi adi azol e4-sul fonami ¢ge (19) (Schene 5) Follow ng
the general protocol outlined Ay 9Rrocedure J, Exanple 19
is obtained fromN-(2,5- 10

d|nEthoxyphenyI)qU|noxaI|ne 2, B-di am ne and

2, 1, 3-benzot hi adi azo Ie qggonyl chloride (comercially
avai | abl e from ACROS) Nme (yell ow solid, 40 ny,

48 9% . HPLC (nmax plot) 89 % :4 79 mm LC/ MB: (ESH):
no

495, 1. Exanpl e 20:
N—43-113,5-dinethoxvphenyllani ui noxal i n-2-y11-1- net hy

F J-llo:u'ihé ik g%ﬁh ﬁf'oto%%l' Silided %mog@dugezﬁ) ex(nﬁﬁfé%m?s Shained from N-(3-
chloroquinoxalin-2-yl)-3-fluorobenzenesulfonamide and 3,5-dimethoxyaniline in EtOH (yellow

solid, 105 mg, 90 %). HPLC (max plot) 96 %, rt. 4.71 min. LC/MS: (ES+): 455.2.

Example 38: 2-chloro-N-{3-[(3.5-dimetho henyDamino]guinoxalin-2-vItbenzene

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-cvano-N-{3-](3.5-dimethoxyphenvl)amino]quinoxalin-2-vltbenzene

sulfonamide (39) (Scheme 1)
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Fol | owi ng the general protocol outlined in Procedure J,
Exanpl e 20 is obtained from N 3, 5-

di met hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and

1-met hyl - 1H-i mi dazol e- 4-sul fonyl chloride in pyridine
(yellow solid, 53 ny , 67 9§y NPl (max plot) 99 % rt.
3.81 mn. LOM: (ES+): 2044 . 81 Followi ng the
general protocol outline 0 hrHocedure J, Exanple 21 is
obt ai ned from N (3, 5- @i\

di met hoxyphenyQqui noxal | di am ne and

2,1, 3-benzoxadi azol e- 4- sul fba‘-yﬁl c« oride (commercially
avai l abl e from ACROS) in pyrlﬂl eIIowsolld 20 ny,
25 % . HPLC (max 5plot) 90 % rt. “57 mn. LO MS: (ES+) :

F&Mlﬂ@h&@&hdﬁal%ﬁotocol outlmed in Procedure K, Example 39 is obtained from 4- cyano-
N DI R GE U SR faﬁ!ﬂ% %;] fn]ég 'ﬁ&?@gtgéxgﬂr%h%e N B ghetion
soliQPpi lngvxsm%) tlmmevg:sMSom@s qgem (m«t hHnedsi| 1Pnogerur, € =18.3 He,

al ne

2151 DR GxD R FHO HOREI (o 1BDG (20 0. 745725 (m, 410, 6.23
117Y, 517818 o7n) YHBTRE Bﬁd}‘iﬁé{? §oayh. £ B ﬂ@/MS* ekt e162.5,

(commercially avail'able from ARRAY) 1 n pyridine (yeIIow
SO|Id 11 rTg, 149% . HPLC (max pIot) 94 % rt. 3.85 mn.

ﬁ ¥F)ammo!gulpoxahg-Z-%libePzeneri d

sulfengude (40) (Scheme 1)

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.

Example 41: 3-chloro-N-{3-]|(3.5-dimethoxyphenyl)amino]quinoxalin-2-yltbenzene
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
solid, 66 mg, 83 %). HPLC (max plot) 99 %, rt. 4.89 min. LC/MS: (ES+): 471.5.
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nmet hanesul f onam de (23) (Schene 5) NH NH LA) O Fol | ow ng
t he general protocol outlined® n Procedure J, Exanple 23
|s obtai ned from N (3, 5-
8r 1}benzene
ridi g%ylnethanesulfonyl chloride triflate
Jgé?%@#&ﬂ ially available from ARRAY) in pyridine (yellow
solid, 10 ng, 13 %9. HPLC (nmax plot) 94 % rt. 3.75 mn.

LC/ M8 (ES+): 452. 82 Exanpf : N13-R2

5- di met hoxyphenyl i am nol qui no -2-yli-1-pyridin-3-vl
met hanesul f onam de (24) (Scheng,5) Follow ng the gener a
protocol outlined in Pr or J, Exanple 24 is obtained
fromN(2,5- 5 di net hoxypker i poxal i ne- 2, 3-di am ne and
pyri di n- 3-yl met hanesul f onyl cbﬁ e tritlate

(commercially avail able from AR in pyridine (yellow
solid, 30 ng, 39 %. HPLC (max plot) 97 % it 3.57 mn.
F(blﬁfwh@ th¢ E&teral pd&adcol outlme(ﬁh&’ﬁ@ﬂeeurgﬁi Example 42 is obtained from 2-chloro-

1(3, 5- 0X nol quji nox rid .
Nrld: Wml@xqi@r%‘g@géﬁp © (5% i%@}%ﬁéyes@ %Hn--éﬁ@v (greenish
blEaJ dotind 50gm, 98 ogener.alimpx pltog@a log, t4l9|4 mad oYM aeegunel 9,
Exanple 25 is obtained fron1N—(3
d|npthoxyphenyl)qU|noxallne 2, 3- d!an1ne_and
rBpane-1-sulfonamide
conmercr a y aval Yy
(Sd(Schemsd) gy, 20 % HPLC (max 15plot) 96 %
mn. LG/ MS: (ES+): 452.5. |

re.

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.

Example 44: N-{3-](3.5-dimethoxyphenyl)amino]quinoxalin-2-yl}propane-1-sulfonamide

(44) (Scheme 1)
) T .

a

A

IIIH
o:r?
S j\
Following the general protocol outlined in Procedure K, Example 44 is obtained from N-(3-

chloroquinoxalin-2-yl)propane-1- and 3,5-dimcthoxyanilinc in EtOH (ycllow solid, 15 mg , 43
%). HPLC (max plot) 98 %, rt. 4.47 min. LC/MS: (ES+): 403.5.
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Exanpl e 26:
N-13-112, 5- di net honphenyl t ani ol qui noxal i n-2-y11-1, 2-di ne
thvl - 1Hi m dazol e- 5- sul f onami de (26) (Schene 5) 83
Eton SCINAB{ |F-methiokwai(EH fpvorrvl- henhil dinnealiny2hl) ow
solid C(rrax plot) 95 A it. 377 mn.
M(ﬁé@emel Exanpl e 27: met hyl
3-1({3-[ (2, 5-di met honphenybam no] gui noxal i n-2-yl | am no)
5sul f onyf it hi ophene- 2- car boX (27) (Scheme 5)
Fol | owi ng the general prot oc% ned in Procedure J,
Exanpl e 27 is obtai ned fromMN {2, &s
di met hoxyphenyl ) qui noxalfjl ng- 2}, 3- di am ne and net hyl
3- (chl orosul fonyl)t hi ophefiewnZ-ncar boxyl ate in pyridine
(yellow solid, 20 ng, 24 %. &} (max plot) 94 % rt.
4.72 mn. 10LCMs: (ES-1): 50F npl e 28: net hyl
3-1({3-[ (3, 5-di met honphenybam no]gui noxal i n-2-yl | am no)
Fellowfign yHei gehérﬁpﬁl@ﬂﬁel.?oml&ﬁehaxwwde&mé%) Exabpitea® iSdbtained from N-(3-

%(Qg‘lﬂ’lf“g‘m%@rgly gene ng @?nt Kf(()%dom ! g'met OIX{’]QFZE Pp%"ljrg[ ?yll)amlme

(cdinﬁﬁtrmméﬁﬁ%lé' frEhbl BR@X@ ki PeReydteh ndnes ApB4mBs. MPLC (max plot) 99
(chl orosul fon(yﬁl )thl ophenc 2- car boxyl ate in pyridine

‘Vv(gﬁeﬂbWHséﬂM Sy, 478 99 . HPLC (max plot) 91 % rt. 4.61

mn. LCMS: (ESt+): 501.5. 84 Exanple 29:

N-13 112 5-di rret hox phenyl I am no]qU| noxal i n- 2 11 3- et hy
" 1 hemierte ( 29)

ofyl owi ng the general protocol outI ined in
S"lﬁmﬁ (%)J(S&élafmgl e 29 is obtained fromN- (2, 5-
di met hoxyphenyl ) qui noxal i ne-g, 3-di anmi ne and
3-met hyl- 2- oxo- 2, 3-di hydro- 1, nzot hi azol e6- sul f onyl
chloride (commercially availa rom CBl) in pyridine

(yellow solid, 22 ng, 28 LC (max plot) 98 % rt.
4.62 min. LCM: (ES+):

H

@

Following the general protocol outlined in Procedure K, Example 46 is obtained from N-(3-

0%

O\(/)—Z

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-methylphenyl)amino]quinoxalin-2-yl}{benzene

sulfonamide (47) (Scheme 1)
I
O\Q\

\/2

-2

0=

o=
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10Exanpl e 30: N-13-1(3,5-di met howphenyl)am no |
qui noxal i n-2-y11- 3- net hy1- 2- oXo- 2, 3-
di hydro-1, 3- benzot hi azol e- 6-sul fonam de (30) (Schenme 5)
F NN it e - geBe1Bl pioldcovwbutignetihe Ryerdnral K pEcigpdo#? ¢ubdbtaingd rbm N-(3-

Pr ocedur : anpl e 30 is obtained from 3..5- .
AR AT e Na PR e 50 5 Bepi e Mgl latifie in EIOH (yellow
sAMES iy 53240 X1 2, (Brad ploy)d1904, 1. 32 heniaol ¢/ Mazese- 421.

156-sul fonyl chloride in pyridine (yellow solid, 110 ng,

62 %9. HPLC (max plot) 92 "A), rt. 4.47 mn. LC M
E 48 DXt i i

- cvano- vp am nol qui noxal I n- 2-vnben
ﬂi&ﬂw&%&%@hwﬂl)(&hem 5) 85 Followng the
general protocol outlined jn Procedure J, Exanple 31 is

obt ai ned from N (3, 5- o

di net hoxyphenyl ) qui noxal i ne@ di am ne and

2-cyanobenzenesul fonyl chlorildefin pyridine (yellow

solid, 10 nm, 13% xplot) 94% rt. 4.5 mn.

LC MS: (ES+): 462.

3-cvano- N- 1343, 5- d| met hoxvp & v am nol qui noxal i n- 2-v1l be

nzene sul fonani de (32) (Schema .. Foll owi ng the

general protocol outlined in Procegure J. Exanple 32 is
obt ai ned from N- (3, 5- ©

Following the general protocol outlined in Procedure K, Example 48 is obtained from methyl 4-

{[(3-chloroquinoxalin-2-yl)amino]sulfonyl}benzoate and 2,5-dimethoxyaniline in EtOH
(greenish black solid, 57 mg, 60 %). HPLC (max plot) 96 %, rt. 4.8 min. LC/MS: (ES+): 495.5.

Example 49: Methyl 4-][({3-](3.5-dimethoxyphenyDamino]quinoxalin-2-yllamino

sulfonyl]benzoate (49) (Scheme 1)

a

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: Methyl 4-]({3-](2.5-dimethoxyphenyDamino]gquinoxalin-2-yllamino

sulfonyl]butanoate (50) (Scheme 1)
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10di net hoxyphenyl ) qui noxal i ne- 2, 3-di am ne and
3-cyanobenzenesul fonyl chlori®e in pyridine (yellow

solid, 15 ng, 19% . 1H NI\/R (DVMBO-d6) 6 12.45 (Er s,

11-1), 8.97 (s, 1H), 8.63 té J = 1.5 Hz, 1H), 8.39 (dt,
.1=8.3, 1.5 Hz, 1H), 8.11J = 1.5 Hz, 1H), 7.89 (br

d, .1 =6.7 Hz, 1H), 7.81 (t, £.9 Hz, 1H), 7.60-7.57

(m 1H), 7.44-7.35(m 2H) 7N351H((H J =2.3 Hz, 2H), 6.24
(t, J =2.3 H, IH, 3.7 6H); HPLC (max plot) 86 %

rt. 4.5 m LCOM: (ES+): .5r 15 Exanpl e 33:

N-f 3-1( 3, 5-di net honphenyl ) am sglgui noxal i n- 2-y11- 3- net hox
ybenzene sul f onami de (33) (Sché 5) Fol | owi ng t he
general protocol outlined in Procedure J, Exanple 33 is

obt ai ned from N- (3, 5- oo

F B R B PRI P2 B KRS S oty from ety 4
{beblhloqu&od)xaﬁn-ﬂyﬂ)anmo]slﬁoﬁ@l}blﬁiﬁabﬁe( gt (3, 0tineg@®x4nilie. in  EtOH

(ehiefpp Bl 18 Wivat o) sl el s A R SR gy 4005

sul fonyl | benzoate (34) (Scherre 5) SFollow ng the general

2 oM . efho envhan alinZvia
E%but&ndz&h{fﬂi (giué.{.@nyl ) benzoat e in pyri d| ne (br own

so [ ng, 279 . HPLC (max plot) 90% rt. 4.79 mn.
LC/ 1\ 48: (ES+): 495. 1. Exanplbe 35: et hyl
3-10- 3- 1( 3, 5- di et hoxyphenyl ) ol'uni noxal i n- 2-yl | ani no)
10sul fonyl | benzoate (35) (Sch 5) Follow ng the
general protocol outlineg~ingrmecedure J, Exanple 35 is
obtai ned from N (3, 5-
di met hoxyphenyl ) qui noxal i ne- '2 3%di ami ne and net hyl

3-(chl orosul fonyl ) benzoate i nO idine (yellow solid, 5
ng, 17 'Xi). HPLC (max plot) 9 rt 4.65 mn. LC ME:
(ES+): 495.1. 15 -

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 %, 1t. 4.2 min. LC/MS: (ES+): 460.5.

Procedure L

Example 52: N-{3-[(3.5-dimethoxyphenyDamino]gquinoxalin-2-yllbenzenesulfonamide (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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Procedure K Exanple 36:
N- 1342, 5- Di met hoxy- phenyl anmi n®) - qui noxal i n-2-y11-3-fl uoro
benzene sul fonam de (36) (Schene 1) 87 N-(3-chl

swepagioh mobealed np 20 Y GHorfd mor adeglz @nerpfionarthe oherdvtRs. g, precipitate

it B e R S T OBV bt g iuin g e 1 ey, mhe

s&ﬂdspe/aaied) fvithS h&tHtOHeHeaTHL Q&I Tér0, ARr 05dding al 4§ ainern,g (58 %) of the

erm . The ecipit eotalne is filter
Rt peirbing Rl e BReD 1 o FLbREIg! B arHss (e then
p@ﬁssﬁnﬂl@l’dkoxﬂfquHSﬁD loi de( aéaénéﬂa 1 % % &%ided"ﬂﬁiu(ﬁle( Iﬁaamre ksatdph@Ged to
+

afﬁﬂ{‘ §5%L(r@ @O(E?/f’h%ftth%?%?féﬂm“)l‘éﬁ? MFI&W PfB‘%%?F i er &MMDMSPMW 8.79
(OPeN3MNs. (;51 hf, orgN 427 63, z(fﬁclﬂ@ﬁr?brls) 2H)1@E@l7|23\/wnng}1ghﬁ16706 (m,
eneral ocol outlined in Procedure K, exarrP
]gb@alﬂr{b ]Zé,HleI(IBB 77 (s, 6H). HPLC (max plot) 97%; Rt 4.61 min. LC/MS: (ES+):
4@@ Qﬁgg%@gxal i n-2-y1)-3-fluorobenzenesul f onam de and
5-di net hoxyani line in EtOH (yellow solid, 105 ng, 90% .
HPLC ( max pI ot) 96 % rt. 4.71 mn. LC M (ESt+): 455.2.

MQDLMML&M@S&M@ 1) Fol | owi ng t he
general protocol outlined IP Procedure K, Exanple 38 is
obt ai ned from o)

2-chl or oN- (3- chl or oqui noxal i yI ) benzenesul f onan de and
3, 5-di net hoxyaniline in EtOH e d>ow solid, 52 ng, 78 %.

HPLC (max plot) 93 % rt . L Ms: (ES+): 471. 20
Exanpl e 39:
4-cnno- N- 13- 1( 3, 5-di net myl ) am nol qui noxal i n-2-yllb

enzene sul fonam de (39) (Sch@a,;\@/B

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. |H NMR (DMSO-d6) & 9.25 (s, 1H), 8.80 (s, 1H), 7.89
(s, 1H), 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-yltbenzene
Sulfonamide (54)- potassium salt (Scheme 1)
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CN Follow ng the general protocol outlined in Procedure
K, Exanple 39 is obtained froff 4-cyano-

N- ( 3- chl or oqui noxal i n- 2-yl ) benzenesul f onan de and

3, 5-di nethoxyaniline in EtOH (yellow solid, 22 ng, 50 %.
1H NVR (DVBO-d6) 6 12.44 (h? %, 8.95 (s, 1H), 8.27
(d, J = 8.3 Hz, 52H), 8.06 (: 8.3 Hz, 2H), 7.95-7.80
(m 1H), 7.62-7.50 (in, 1I—I)Nl 7A5-7.25 (m 4H), 6.23 (s,
1H), 3.75 (s, 6H). HPL Xplot) 87 % rt. 4.45 nin.
LC MS: (ES+): 462.5. :

3-chl oro-N-{3-1(2, 5-di net hox pl%en [ ) am nol qui noxal i n- 2-yl
}benzene sul f onami de (40) (Sche ) 10 C Foll ow ng

t he general protocol outlined i edure K, Exanple 40

is obtained from . .
Falloghing thprétacad luimody i Rroeedurs L2 Ey@hde 5d rie sbiaoth dronmi 4rehlarpdN-(3-

- d] . i) ' =t 0 r IS I sol i 66
oo gh RIS RO LARR Bpfdeg o8] 0ot B 2P Rerbo Ryt 35
didigthosyanilmEX 9 neg, 452 mmol, 1.1 eq.) in EtOH (3 ml), to afford 179 mg (67.3 %) of
3-chl oro-N-{3-1(3, 5-di net hox enyl Lhol qui hoxal i h- 25 yl.
G SO o R el e o SR B TS gl 4 Gt g Wit an
ageonsrsalutipti of paakiuaiyldioxeld (760. Ppbosdur €4 kmdxanp) sfetds 18 mg (95
bt.ai ned from . .
g SR G R0 BOwH 5ok 1% NS EBMSOSHRELE T e W01 (.
28), F-dieg (0xye i-nes (M, FOH 16 yaisl (@2 BO%0I3i ./ 663, 183 3.77 (s,
% . HPLC (nax pl thg 99 % rt. 4.89 mn. LC/ NG gES+):
61267 HPEC (max plot) &8%, t 4.77 min. LC/MS: (ES+): 471.3, (ES-): 469.3.

Example 55: 4-fluoro-N-{3-[(3-methoxvphenylamino]gquinoxalin-2-vltbenzene sulfonamide

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. IH 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-yI}-4-fluorobenzene
Sulfonamide (56)- potassium salt (Scheme 1)
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89 Exanple 42: 2-chloro-N-13-1(2

5- di met hoxvphenvl ) am nol uui no¥al i n- 2- vl | benzene

sul f onam de (42) Fol | owi ng the general protoco
outlined in Procedure K, Exanmple 42 is obtained from
2-chl or 05N- ( 3- chl or oqui noxaf+ Yrcbenzenesul f onani de and
3, 5-di met hoxyaniline in Fbrdwz;j;enish bl ack solid, 50
ng, 98% . HPLC (max plot) 94% t. 4.94 mn. EC M
(ESt+): 471.5. Exanple

N-13-1(2, 5-di net hoxyph r]gl qui noxal i n-2-yl | pr opane-
1-sul fonam de (43) (Schene Fol | ow ng t he general
protocol outlined in Pr oceduP%’ xanpl e 43 is obtained
from N-(3- chl oroqui noxalin-2-y ane- 1- sul f onam de and

2, 5-di nethoxyaniline in HON (light green solid, 12 ny,
Falpsing MR Orétent pitneyl 97 Hrocedurc6R, ixampleCANESs (lESayd from N-(3-

F’\Sﬁ %‘?%éﬁ%m%‘ ﬁ%rége enemfl Og%mlrﬁlgl gw no%al - yl’l ro arﬁ“éc-l 3,5-
ditreghok ol anri( 88 (gd).5% ﬁsme,mel 49.) in Et88l Bomi).ng afﬁbld 1§e mg(éi) %) of the
B G RR LB B SRl SRR i B P A s
s@ytondif pBtaksinny aydrbiide(638. 1511 (IHS M{(B|3|20ﬂvn610|1 |eoj) aﬂs&dsng61, #8 (100 %) of
i 360 e;oeor'}'gégl @M%%@WQE?H%ME(DI@SO 165 V765 B sGFR06 (o, 2m),
7hh(7&sl(&§m¢tmxwe£(xﬁ,lm)pynml12 m, 1MpeTwisi e, BRILAUInRRpadt) 97%;

)L Benzenesul f onam de ( 5 (Schene 1)
Rt454 mm C/MS: (EST): 455.3, (ES-): 453.

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. 1H NMR (DMSO-dé6) & 9.24 (s, 1H), 8.80 (d, / = 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.
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Fol  owi ng the general protocol outlined in Procedure K,
Exanpl e 45 is obtained fromN§3- 5

chl or oqui noxal i n- 2-y1) - benzenesul f onam de and
Safeminfidx (F8R potastimmsalt ¢Sehkmgll) ani | i ne (commercial |y

avai l able fromBionct) in E{fOH (yellow solid, 25 ng, 34
% . HPLC (max plot) 99 % ri .11 mn. LOMS: (ESt):
472. Exanpl e 46:
N-{3- 1(2-chl or o- 5- met hoxyphen i nol qui uoxal i n-2-vllben
zene 10sul fonam de (46) (Sche 1b Fol | owi ng the general
protocol outlined in Prdure K, Exanple 46 is obtained
from N (3- chl oroqui noxa N2>yl) - benzenesul | onanii de

and 2-chl oro- 5- met hoxyani | i ng=; rcially avail abl e
fromPflatz Bauer) in EtOH (I ing‘@Egen solid, 10 ng, 10

% . HPLC (max plot) 100 % 15rt. 5. mn LG Ms: (ESH):
Féifblvi t@(%mbgoldfgﬁtlined in Procedure L, Example 58 is obtained from N-(3-
N-13-1 (5- met hoxy- 2- net hyl phenyl ) am nol qui noxal i n- 2-t hbenz
clidoreqwudabmad il methyibeiBadralfenanide (900 meg. | Owi mgpol.hé eq.) and 2.5-

AR A 505 e, 945 AR 11 TR ERAE ofy, AT #Tnd 15 %) or
the Hitlercogmpwroixal 4 pargnty Ticatoen ehibs phfcon&ificdogamd7 mmol; 1 eq.) with an
' Y Lamili : I Ui
o0 DR B PRSP R b0E: bspp 55 d PR, frg PREly 2.4 me
(142 Yo) db tiexakpbmpdbid aMetybidw powder. IH NMR (DMSO0-d6) 6 9.26 (s, 1H), 8.80 (d,
st Ty P BT e s Sankngea) 0 I B A e 7510
H,EIHE); &Jl9md,01}DQ®.|18-Gu)6|(ijfﬂeH),i(G”DSP(rdea edaln EHZK,IHEXSafll B ld&,z A8 4.6 3.0 Hz,
- - or oqui al _in-2- m
RO SR ol 3 Bont 3t ah A5 L PR pl iy A s o
45t Dkks-9(aveeni sh bl ack solid, 57 ng, 60 %. HPLC (max
plot) 96 % rt. 4.8 min. LCOMS: (ES+): 495.5. Exanple 49:

Met hyl

Su

enzoat e chemne

un
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 ¢q.) and 2,5-dimcthoxyaniline
(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 cq.) 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.
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O 15Fol I owi ng the general protocol outlined in Procedure
K, Exanple 49 is obtained frof methyl 4-

[ (3-chl oroqui noxal i n-2-yl )am no] sul fonyl }benzoate and
ino\uboixalih-2 3 1tbenzen85 %)
LC plot) . saﬁ(échem 6 mn. LC/MS: (ES+): 495.5.

4-1(13-112, 5-di net hoxvphenvf | am nol qui noxal i n- 2-t ham no)
20 sul f mnfi but anoate (50) ( 1) 92 Follow ng the
general protocol outlined in cedure K, Exanple 50 is
obt ai ned from net hyl 4-
[ (3-chl oroqui noxal i n- 2- #n8] sul fonyl ; but anoat e and
2, 5-di mret hoxyani l i ne i reeni sh bl ack solid, 10
my, 45 % . HPLC (max plot) ¥8 % rt. 4.32 min. LOMS:
(ESt): 460.5. 5 Exanple 51:
4-1(13-113, 5-di net hoxyphenybam | noxal i n- 2-yl | am no)
sul fonyl | but anoate (51) (Schene 1) Fol | owi ng t he
Fglemen@theprabad elutlned lin Asdedunc Py g@oitle ®0Ks obxanp fienb4-chlsro-N-(3-

bt ai.ned,.f net h [ chl ox.al ,in- 2
o -2 s o QAL 0. RER) A Ao linfited @ .
0. 6¥ ﬁinhcﬂV\l Bed” th, EtO®1 (3gnl), 23 a%)rd IPHBLI:@ (75e%) ¢l thd ditlOddapontd adda Rarent.

ES+ 460, Proc anpl e 52: . .
T&a‘imo“ [ o5 h&% R?f%?]rﬁé\/\ﬁﬁ’e 3 Ll'ncBI Guli ‘?%kgﬁ Afiucous, FRIBNR, AlhRalgsium
h}cfr@namasdm (25 M1bRohidss) uéq.ﬁﬁ‘fdrds(mfiﬁgm»%) of tBtitle compound as a
beige solid. IH NMR (DMSO-d6) & 8.76 (s, 1H), 8.04-8.02 (m, 2H), 7.84 (t, J = 2.3 Hz, 1H),
7.47-7.39 (m, 4H), 7.29-7.09 (m, 4H), 6.56-6.53 (m, 1H), 3.79 (s, 3H). HPLC (max plot) 98 %;

Rt 4.72 min. LC/MS: (ES+): 441.1, (ES-): 439.3.

Example 61: 4-Chloro-N-{3-[(2.5-dimethoxyphenyl)amino]quinoxalin-2-yltbenzene
Sulfonamide (61)- potassium salt (Scheme 1)

Following the protocol outlined in Procedure L, Example 61 is obtained from 4-chloro-N-(3-
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. IH NMR (DMSO-d6) & 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.



10

15

20

suspension is heated up to 170C for 6 mn on high
absorption in the microwave. %he precipitate formed is
filtered off and washed with EtOH then dri ed under vacuum
at 40C for 1 day. The solid is washed with hot EtOH then

sﬂ@ﬁmﬁ@(ﬁﬂﬁ@iﬁdﬁ%hﬂt(‘@ﬂi@ﬁe ()8 rr1) then 5 pot assi um
hydroxide (0.18m, 0.5 M 0,9 mmol, 1 eq.) is added and

the m xture is Iyophilised i>o fford 453 ng (100% of the
ﬁ}r

title conpound as a yellow p . 1H NWR (DMSO-d6) 6
8.79 (s, 1H), 8.05-8.01 (m d.40-7.35 (m 4H), 7.30

(br s, 2H), 726723( NH . tL6706(m 2H), 6.12
(t, J = 2.3 Hz, S@K%i HPLC (max plot) 97%
Rl 4.61 mn. LC/I\/IS (ES- : 435.3. 10
Exanpl e 53: N-13I(25d|rretlae enyl )am no |

qui noxal i n-2-y1l -3 net hyl benzen | f onam de (53)-

potassiumsalt (Scheme 1) Foll iy the protocol
(ﬁ_ot(leglllgn %‘dg Il)rr(])togcr)loglﬁgrlflerdeinl']?roc%xﬁgp Le Examll)le }s acl)brt]aen(ljedf From N-(3-chloro
qmﬂcb;@hmq%mﬂabrbbbnzemﬂﬁlfoaamﬂb hy v efyz @rte sathdlpnagy. )dend( 2,8Qimethoxy

, 0. 1 eq. 2,5- h |
aiisa¥4 B 035 Tl S RS Dy © SERArFORE e g th i
cc(rﬁ%%élctl @% atﬂﬁ&ni ntréaemm m@wﬁaraﬁ (@6 palgengs nhheat rmr)twﬂi‘ alt B@ucous
aren an aque
S%roatqf@ﬁtaésﬁu%avir%% kﬁoﬁﬁdﬂo% % @%@mpﬂ 1L eqc? aifoms lg4mg (83 %) of
th@ lﬁ’t‘l@'comﬁmﬁﬂ ak aadcef%@rsgﬁd ]l@ﬁNﬁ/IHT?)Mggod 5 ﬁ2 (tshﬁ{f |8t7|9Qd J 3.0 Hz,

npound as a ow powd H NVR 2

111}4)8 10g8. %(r{ls2H)1V-|)43 77408(91 20D, 529-1Lf (m751323 6(9& dyJ = 9/1£HZH;%H) 6.48
(djd"D]’— 7 04836@& 11,387 (§ 3‘1!%) 337’5*)J(s 3ﬁ§2ﬁpﬁt (mdx Ploly B.622%; Rt 65 min,
7 24-7. Sy He. 1 ), 6,49 (dd, 3
LG/MS](ES‘S) 655—& (ES.-B{)453:§ 86 (s, 3H), 3.76 (s, 3H), 2.35 (s,

3H). HPLC (max plot) 98% R 4.74 min. LCMS: (ES+):

451 4, (ES-): 449. 2 Exarrpl e 54:
BY0 311823 (d® xyphe @ gguinaxaline?-ylibenzene sulfonamide

i noxal in f| zene 25Sul f onami de (54)- potassium

@g:l-qﬁ%égﬂ Sl Fol I owi ng the protocol outlined
in Procedure L, Exanpl e 54 ils obtained from

4-chl oro-N-(3- chlor qu| noxa(h‘. yl ) benzenesul f onam de

(200 ng, 0.56 nunol, 1 eq.) and_BR, 5- di methoxyaniline
(95.1 ngy, 0.62 nol, 1.1 eq.) in EtOH (3 m), to afford
179 ngy (67.3 % of 5 the Ntle Conpound as” a parent.
Treat nent of the parent A 0.4 mol, 1 eq.) with an
aqueous sol ution of potassium hydroxi de (760 2 j.tl, 0.5
M 0.4 nmol, 1 eq.) affords 18% 95 % of the title
conpound as a beige solid. 1H N O-do) 8 8.74 (s,

, (.44-7.38 (m 7.31-
F<3l].cbw1ng7 t%prptqggl (»;ﬂmeziH)n p@cq_igre( L, egag&plg 650 1|S|zobta]_1}q}i frgnﬁ‘%r% chloro

ql(lﬁoxaﬁk-l)l ygggﬂzgl&ﬂi@Bhaﬁﬁ&t 508878, 16 hnldl, M &) fd MBiaia &Ry 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. IH 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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Exanpl e 55:

4-f1 uor o- N- 13- 1( 3- met hoxyphen$ ) ami nol qui noxal i n- 2-si | ben
zene sul fonam de (55)- potassiumsalt (Schene 1)
1Hplolddwilagy t Be3 He.ottoc®B6 GuBH),3eth (5, 8H)r HEEAimex hlot)BR&apRtet. 7 Imin.

LS t al r.o - 15 . o o o )
LR TESE ReREERD 2T, CAY FlbrbbeHs Shab T PoRAnPde ¥ 1151%: Exp:
Crsg,80%; B Ivrash:;,N 11.6@p%) and m ani sidine (62 pi, 0.55 mol,

1.10 eqg.) in EtOH (3 m), to afford 149 rug (70% of the
title conpound as a parent. Treatnent of the parent (140
EREmple 63: 1 3-ﬂwth6x eh #in Gy 8RN SIS 2viibbken O ul Ak AfH
ydr oxI mo eq.) affords
Eﬂ%ﬁm—ﬂ(%?‘e‘f‘ﬁé)tltl e conpound as an orange solid. 1H
NVR (DVBO-d6) 8 8.77 (s, 1H), 8.11-8.06 (m 2H),
7.84-7.83 (m 1H), 7.46- 2070 m 2H), 7.29-7.04 (m

6H), 6.55 (dd, J = 1.9,7.9 Hz, , 3.79 (s, 3H). HPLC
(max plot) 100% Rt 4.51 mn. M5: (ES+): 425.3, (ES):
423. 3. Exanpl e 56: AN

N- 13- 1( 3, 5- di et hoxvphe alﬁim] gui noxal in-2-1,11-4-fl uo
robenzene Sul fonani de (56)- Yot¥ssi umsalt (Schenme 1)

95 Fol |l owing the protocol oubt¥i in Procedure L,

Exanpl e 56 is obtained from N £3
chl or oqui noxal i n-2-y1) -4-fl uorobenzenesul f onam de (170
Fasltg)wmg TheMpotocollowtipned @anProdgdnre Hi mmhpix)@nlsl dbnendd8&o018 Wg3-chloro

A G B R T b ot Dbk 1 e GBS i a3

0.pamendl, (142qgn EORBZ25mml), to]afﬁﬁtl )2’Xl\higf(6al%)aﬁtutﬁ®hisle compound as a

sol uti on of assi u dr ox 638..1 jil,. 0.5 M 0.32 .
iyt Tt of 3hd Bt uat e D SBatmt o ed hivip i sl S of
%§s1sgm{ h%igéxu@d (wo 11615NMR0(3E>N§QoldQ)e foms 6452 mgl—thm%) of the title

cgnp_pgn@aslqu(l]mv p_ppoder éH_NMBS(D -n?i)l_ﬁgff_ 3 (srrﬁISD ,§|0@t8)0 QZHMT 82 (s,
114)75/44707 15 @Hgﬁs 54 ESy)= 7 45@ $H) GBS ()s 3OBPRC (Max B ®og Rt 4.58

di net ho enyl ) am no
méfUlLﬁ:Mﬁl GEﬁ 2472 @Sﬂe‘ﬂ(\?%g&ybenzene Sul f onani de (57) -

potassiumsalt (Schenme 1) O

Example 65: N-{3-](2.5-dimethoxvphenvl)amino]quinoxalin-2-vIipvridine-3-sulfonamide

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 %)



10

15

20

25

Fol  owi ng the protocol outlined in Procedure L, Exanple
57 is obtained fromN(3- 15 100
chl or oqui noxal i n-2-y1) - 4- net hoxybenzenesul f onam de (200

o?@e tide Eammunkil,as 1 pagn) Tawatnéh 5¢ thai paesnh 08y aumg, I014r3]§rm@951 3q.) with an
[ 0, 6.3 1.1 ) 0

wsisofpn PR posbimg G el a DA o M A ERRRGF 208 me
C) {lahefide éollﬁﬁ)uﬁm?ls @yeﬁlzwrﬁoém_dgr. 1I(LIENI\;I£( (WMS’DO-EG) &mmcxu%H), 9.15 (d,
ol Mea T 5030257 ad Tt M 569y 7 1 R PR tafluha 79 19

Hasu@ gmeamss(ﬁi, QH) 732‘§| Mﬂnﬂ,mﬁa ouBy.0f (& :214) 6@4 (a,ld) 98128@1{) 6.48

iy = 35 THRE RS S 375 (3 1Y ¢ ook 98 9546l omon s
() 4R 74?Eé §'d436\h THN Qnagfs?s Idzic: EH0.5434,87 3(63. %31:‘) L40’3 %5Found C
PLC (max plot) 98 % 4.8
5(&9 %Q%@%)N 12@4%4 (ES-): 465.3. Exanple 58
I N-13-1(2, 5-di net honphenyf | am nol qui noxal i n-2-yl | - 4- net hy
I benzene 96 Sul fonam de (58) - pot aSSI um sal t 5 (Scheme 1)
] D N Ve h o “ f _; .

ﬂa?m&p 6% SSEII 931 S(c

me pnyl benzenesul f onam de (100
ng, 0.3 mol, 1 eq.) and 2|5 5 di met hoxyani line (50,5
nmg, 0.33 mol, 1.1 eqg.) in (2 M), to afford 105.6
ng (78 % of the title corrpg@\as a parent. Treatnent of
the parent (75.6 ng; 0.17 nung| |1 eq.) with an aqueous
sol ution of potassium@g e(3356p| 0.5 M 0.17
nunol, 1 eq.) affords g 100 % of the title
corrpound as a yeI | ow povvder H NVR ( DMSO- d6) 6 9.26 (s,
1H), 8.80 (d, J = 31Hz|%’g 93 (d, J = 8.3 Hz, 2H),
7.41 (dd, J = 7.6, 1.9 Hz, 1H), (_(dd, J=7.5,1.910
Hz, | H, 7.19 (d, 2H), 718706(mN2H) 6.95 (d, J =
Fgllon 'thé ’]D(otogolﬁﬁ.ltﬁ&q' i) Foédﬁ‘e B %x’“ﬁl Ie! 6@) g‘gtglﬁe({ Sfrom N-(3-

nax p ot
ctztomgmmmlm—@@%cym@eayeneawnamde E(goq 4,58 o, Excarphed 2.5

SIS 1 BOGIRE AR RGIG AR RO TSP A Ry of
the ¢itiz eprepolb&ad & pmrm Treat(n5ﬂ)of t@qlams(wmgs@l’tmt(@c b eqrhwtyl alBaqueous
@Hnoo\@ngggsstlurﬁ? rox1 & 4%9%& b 5',;@,(%'1’? ra%fords @%ar?lg (ﬁ)O %) of

ain e rom
the hitle cogpoundxa b iyaH&v YL eslizle hig NMRQDMﬂOié@(&@ 03 (sy 1HY.8%/8 (d, J = 3

Bl 47580 - i TR sl Ha %0 B0 g s o
118§, 7t1hte7.ae'1(téﬂ2,eH¢,§qugnd @%Hﬂamaﬁ@mcl J eegz% Brgm gg)‘ 318 es, 3H), 3.75
O E ok B BB e it T s o AN %85 o

1 eq.) affords 193 tng (94 % of the title conpound as an
Eorane7sol id. 1H NI\/R (DI\/ISOd6) 6 9 181(5 1I—|)th 8. 74 (br
h 1N ¢ 4 v l

g67;-?t%s§'ﬂmsﬂik‘|25ch§m5¥;6 48 (m 1F), 3.84 (s, 3H, 3.75 (s,

max pl ot

97% Rt 5.12mn. LC Ms: (ESH):
515.3, (ES-): 513.3. I
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97 Exanple 60: 4-chloro-N 13;1'%3- met hoxl .

phembam nol qui noxal i n-2- 11t helizene sul f onani de (60) -

pot assium salt (Schene 1) ci Followi ng the protocol
Faiswingebe ipnot@ccdcmdlimd i, Pn‘:«xc&dquieeLﬁOEﬂamplebﬁai nedbthinedn from N-(3-

( chl ui no |n 2-y nzenesul f onam d
cilaganig b2t d el OB ok S naTh & gy (e 35
diff®toxyahilihe €65. nigD 0EB @Ihh(ﬂlBl IIﬂe)l) it BtGH {108 dll)].&ﬁafﬁijd 66 8 Mg (60f%) of

the title conpoun ent. Trea nt o
(e 15l PSR hABE Teag () I PAisalaote. L3t vl 6y with an
aRbASBIuUUBA bﬂﬁﬁm&uﬁlﬁyﬁ&%ﬁw (0.9 m1,0.5MM. 2%612)1 nrr&i ) afﬁ)r@ml)s mg (96

0affords. 200 of the title co
/S o il i foNEBoug s oS (M8 ot el T A (. -
73Hi 5 }E 314{) (7t35 611 =y 2. 739 Hzs 1, H, 713,@7(d4] 71 5’591z(m{) 4'2*)5.7.08 (m, 2H),

6+l|?>LtCJ (:rﬁaé(HE)I léi)) ;%TS(S@@HR@ 0 (SzéhanIﬂ’LCL aweplotl +)Rt34 mip, LC/MS:
24 37fExanpl e 61:
(%I or o&%I-)'iS 1('2, 5- di met hoxyphenyl ) am nol qui noxal i n- 2-y|
| benzene Sul fonam de (61)- potassiumsalt (Schenme 1) NH O

%ﬁl‘g l6h E %Ié 931 Zt,gqgan??eﬁﬁﬂ%ﬁ@#lm n(&ﬁkﬁ giﬁ ﬂ&ilgnel‘mlfonamlde

(68hrpotassimm salx Schem@ 1y Ebenzenesul f onam de (200 ng, O0.56
mol, 1 eq.) and25d|metho>ﬁy aniline (95.1 ngy, 0.62
mml, 1.10 eqg.) in EtOH (3 mg o afford 184 ng (69 %
of the title conmpound as a par Treatment of the
parent (184 ng, 0.39 nmmol, 1 e i th an aqueous 20
sol ution of potassi um hydrQxin eN(|7é1 4 p.1,0.5 M 0.39
nmmol, 1 eq.) affords 183 (9 % of the title compound

asagreen solid. 1H NWR B) 6 9.20 (s, IM, 8.80
(d J 3.0 Hz, 1H), 8.04-8.0lspm 2H), 745740(m
729725(m| M, 7.18-7.99 (m 2H), 6.94 (d, =

F@%@V} e pMacoPoyfh il . g ol g oy fgosn% ehtor

qui @Axin- 2(y®ﬁm)han¢ﬁ10®mlqeﬁ$0() mg4®3 Amol, 98 qbeadplSelid@thoxyaniline (65.4
o035 0 2 P B LS ab D Bl s
pzﬁr&ol Irmammt bﬁehqopmt:mc@ﬂ 7omg) DR@dnmol, Rr ecp)?dxuiﬂlearLaqLEMm'ﬁdlﬁilon of
potass1um ﬁyc{rgyélgeegﬂ 1; I%rln 6\% (1& 8 % mmol 1 eq.) affords 92 mg (95 %) of the title
compound as a yellow powder. |TH 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-methoxyphenvyl)amino]quinoxalin-2-ylimethane sulfonamide(69)-
potassium salt (Scheme 1)
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qui noxal i n-2-y1)-4-f| uorobenzenesul fonanm de (170 ng, 0.5
Mmol, 1 eq.) and 2,5-dinethox¥?aniline (84.8 ng, 0.55
mmol, 1.1 eq.) in EtOH (3 m), to afford 167 ng (73 % of
t he t|t| e conmpound as a parenu Treat ment of the parent
(161 ng, 0.35 mml, 1 eq.) w aqueous sol ution of
pot assi um hydr oxi de (708.5 nl h@ M 0.35 mol, 1 eq.)
affords 144 ng (83 %9 of 10 t h tIe corrpound as a be| ge
solid. 1H NVR ( DMSO- d6) E@J{g 8.79 (d, J = 3.0
Hz, 1H), 8.10-8.05 (m 2 I]40(m 1H), 7.29-7.08
(m 5H), 6.94 (d, J =9.1 : , 6.48 (dd, J = 3.0, 8.6
Hz, 1H), 3.87 (s, 3H), 3. 75 (so’ . HPLC (nmax plot)
99.64 % Rt 4.65 min, LC/ MG (ES+) 455.3, (ES-): 453.3.
Fq_lﬁ:@i@ﬂpb erog®ot outlined in Procedure L, Example 69 is obtained from N-(3-chloro

oA T PR TP et e
mgig)::allplr @t )as @LO1 t.0 e cb afforcpzjbmg doi %) bf thexderpingpoGd assa parent.

f 3- : . :
RO e 55 [ DTNt bl oy 5ot o Rer My
hﬁﬁ@ﬁlde@(ﬂ ds\2, 5 Of; ety hexyl, asd. } dtﬁtﬁdsZﬂS 9(13@ 3975%5@5 thé-tlt?ézcdilﬁmhmd asa

af f 47
i ok o R s e a7 6 1, 18 3 Tt (m

21(1)'3?%4%({@ £9 8% nuoly izﬁqok (ﬁM j}b 855 @ﬁllu.?QU?SS %%'M i1 e 3069 (s,

ot assi um hydroxi de (1. Z'l)
PIOds 3H83¥ %na(xgﬁotb/w ﬁﬂ‘%»tlﬁe” Qﬁmm&@@ﬁ%éﬁﬁﬂ) é‘&ﬁ 23?1? I3d\3v2

powder. 1H NWVR (DVBO-d6) 6 9.25 (s, 1H), 8.80 (d, J =

Hz, 1H),810793(m 2H), 750732(m 4H) 731720
; .,. 3 C d P

J 386(3 3H) 375(3 3H) .
%@%’@ﬁ%@ﬂ&gﬁsﬂﬁ%% nm LC NS (ESH): 437.0,
(ES-): 435.1. CHN analysis:|Calc: C 54.58% H 4.19% N
1E51% Exp.: C 54.80% H 3.73%NN 1E50% 5 Exanple 64:
N- 13- 113- net hoxvphenyl | ani nolnoxal in-2-yll benzene

sul f onam de( 64) pot assi um sal Scherre 1) Follow ng the

protocol outlined in Prgiﬁg , Exanpl e 64 i s obtained
from N-(3-chl oro qui nox 2<yenzenesul f onam de (150
ng; 0.47 mol; 1 eq.) and and anisidinc (58 Ill, 10
0.52 mol, 1.10 eq.) in EtOHOQgr il), to afford 127 gy
(67 %9 of the title conpound as ent. Treatnent of
the parent (126 ng, 0.31 mMmol, 1 eq.) mﬁth an aqueous

| ution of otaSS|un1hydrOX|de 620 0O M

Fo mng fh%d’r?to%ﬁ‘ f ieed1 4o Bygeedurgo %@ﬂlpwe 79. tSI 8‘3%%&% N-(3-

cKél§r8 1%&461%@-‘@/ r#ﬁ%ﬁﬂlo Wu‘f@&@@d@ Q%%(ﬁ ?% 8357 samctH)ls eq.) and m-

ar(lgjdmg ((L077m p.b, 1.19 egé i EtO%(.’B 0 nﬂPL@at(qfﬁ§6% MGt (;2 g@%f the title
cﬂpoﬂn&sﬁs ;gﬁ}eﬁt Tlrgt&ﬁlt e R Daret Q162 mg( BS7 Imméi0?-4:) with an aqueous

sqh.ltmg Oi potasivg mslroradovBrié ml 0-aM. Aal7 munelok 8d-1 #fadsy M gye (9di"meof the
tlﬂegco%ﬂom?@@srg &?ge%gﬁQQHﬂMWdﬁﬁé ES() %‘f hﬁm.(jll)ﬂ.% (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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Fol  owi ng the protocol outlined in Procedure L, Exanple
65 is obtained from N (3- 103
chl or oqui noxal i n-2-yl ) pyri di ne- 3-sul fonam de (200 ng,
Efaifle ITipd-Brdme-N-}3- Gyplkinybaindroy@nindxatis-2 nien@y,
69 1 1.1 eq. g(g EtOFi(Z.SO m), to afford 186.
S BBES ¥%Dcompound” as a parent.
Treatment of the parent (186 rig, 0.43 mol, 1 eq.) with
an aqueous sol ution of potadssirwm hydroxi de (850.3 121,
0.5 M 0.43 nunol, 1 eq.) affs 200.9 ng (99 % of the
title conpound as a yell ow powder. 1H NVR (DMSO d6) 6

9.19 (s, 1H), 9.15 (d, "z, 1H), 8.79 (d, J = 3.1
Hz, 1H), 8.53 (dd, J = 9 Hz 1H) 8.36 (dt, J =

7.9, 1.9 5 Hz, 1H), 7.48-7. 5 729121(m 1H),
7.20-7.07 (in, 2H), 6.94 (d, O;p Hz 6.48 (dd, J =

9, 3 Hz, 1H), 3.88 (s, 3H), HPLC (max plot)
98 % Rt 4.03 nin. LC M5 ES+ 438B (ES—): 436.2. CHN
Falivatiysibs: pr@atad :ou@inbd iIBBﬁdpeddréLEjExa%lplN 714s 0Raied Foonrdtbro@io-N-(3-

A 13, 94% 0 | e 66: L
e e 23 e e RN o Ry I i B8 &1 s 41,78
0.ehaend, Sub feqnambdeH ((66)ml@01baﬁ“ﬁ)'rd,l 7 & agt (7§ Sohehie lijle compound as a
Fol | th rot ocol. _out | I&?‘? in Procedure L, Exa %
Pt grea e ﬁ’gd peﬁeﬁlt,\‘ (g mg, mmol, 1 ¢eq.) with an’ aqueous solution of

p&hﬂsmhpﬁbwrma@mm 42 -quOS M @yﬂmﬁﬁana atffcfr@snm e (8652%@ ofMhe title
0.58 nunol )l an| i ne %mﬁ m%

cQRSANYrADHT beige 1012'q K WRéPWQ §6)rrfr § ke 1(%3 ’f7o?3§7 23 6ms2ly 7.84-7.83

(Iﬁ,7ﬁ{)%z 5957, %W&ébm Ive47cwmﬁnﬁ{)a$ 29- m@nmﬂﬂé SALRENE, Of1), 3.79 (s,

e parent (8 Q ueous
3%13 LCdmagp qﬁ)o%afsﬁtt}ﬁﬁrwarwweql% 4887:1(ESQ: 43565/1 0.17
mmol, 1 eq.) affords 87.8 ng (100 % of the title
Ecorrpound as a yeI | ow fI uffy soI | d 1H NI\/R (DI\/ISO d6) 69 18

Séﬂ!s- ide8@21 ﬁ % ?_al@(ﬁ_ﬁ ” 7 45 7. 35 (m 1H),

, (m 2H), 6.95 (d, J = 8.6
Hz, 1H), 6.49 (dd, J = 8,7, | 3 Hz, 1H), 3.87 (s, 3H), 3.7
(s, 3H). HPLC (max plot) 9 ® 4.77 nin. LT MBS
(ESt): 4.62, (ES-): 460. 3. le 67:

N-13- 113, 5- Di met hoxyphenybapm qui noxal i n- 2- st met hane
sul fonam de (67) - pot as ﬁ (Schene 1) NH NH

N
0]

H

,

Following the protocol outlined in Procedure L, Example 72 is obtained from 4-bromo-N-(3-

\
o=\m—z

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 pl, 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, / = 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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-S 0-7/ 0 101 Followi ng the protocol outlined in

Procedure L, Exanple 67 is obt%ined from N-(3-

chl or oqui noxal i n- 2- yCthhanesquonanide (100 ngy, 0.39

Eramnple 73 IN€a:[02.5digheBh dxyphid noxalig- 44trifiporOméthyl

nmol 1 e tQH (1 o afford 86.8 ng (60 %
—H—MMM%%%QQ Treat ment of the

parent (86.8 ng, 0.23 nmmol, 1 eq.) with an 5 aqueous

sol ution of potassium hydr 8xj (0.46 M, 0.5 M 0.23

mmol, 1 eq.) affords 91.5 ngggék % of the title compound

as a yell ow powder. 1H NWR ( d6) 6 8.81 (s, 1H), 7.44

(dd, J = 7.5, 15Hz 1] J=17.9 1.5 Hz,
1H), 7.30 (d, J = ZEE: 7 23 7.08 (m 2H), 6.12
(t, J = 2.3 Hz, 1FD 3 77 s,u , 3.06 (s, 3H). HPLC
(max plot) 96% Rt 3.96 m n.°% - (ESt): 375.2, (ES-):
373.3. 10 Exanple 68: N 13-1( i hoxsphenyl ) am no

qui noxal i n- 2-yl | net hane sulfonan1de £(68) - potassi um sal t
(Schenme 1) Follow ng the protocol outllned in Procedure
Féllowixartw epré8cal sowhedi me Préaedure NL( Fxamplor @3 16 obtamed from N-(3-

Clﬂ(l)'ll‘losrfl?ll)l((%(g 2§fl)yéi_| Eg%lhgﬂgr%gt ?fllf)boeﬂ%lerlrl] %@f ﬁél'n% e 4r§g, mmf’l ]Oeq) and

OX an
2 éqiu)wthdsxyﬁmﬁiré ((41.55ng‘[10)2,8 riroolaf A 0q.4l uﬁE’tOH (29 1B 0o %fodf1 08 heng (83 %)

ofht i SITRENER gy o LR TEDP Ly iy BRRERY. (&hivfen an

aRb @SS Iutigh ohydﬁﬂmhd@df&ldwmm 2 u0.065 M, 02023moNDleq.) hffeds 101.4 mg

RahiiRe o oS iimesai i b Nk PR 85 A1 s -

3. bla{z 1HD 8 221 d, 0 48.3(1d 21y 7“787(d6.l g, 3JHZHQH) Yo7 41 G- 1?1) 2h3(-mM5 (m,

Hj) 2977, 5 ¢ 2}@%& % 66 s 09 Han D a4 10 eokT 358 G, 31,
3360, SHRELCTR BAOR] 9w 930 2Rk LA AISTRESL Pt @651303.0.

N- 13- 113 nethoxvphenylIanlnoIOU|noxaI|n 2-yl | met hane

§%¢£Qﬁ§m‘l 99{@93, Eﬁne‘?ﬂdgﬁﬁs& ﬁ‘iﬁliﬂgil‘légé = -%?-4 1&, EnzeneI o

_@mmmmﬁmm\r&caemmbr 0
qui noxal i n-2-yl ) net hanesul f pnam de (30 ng, 0.12 nmol, 1
ed.) and mani sidine (14.4 ¢ 0,d3 mol, 1.1 eq.) in
EtOH (1.0 nil), to afford 25 (62 % of the title
conpound as a parent.

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) 6 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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5Treat nent of the parent (25 ng 0.07 nunol, 1 eq.) wth

an aqueous sol ution of potassioum hydr oxi de (1451. 11, 0.5

M 0.07 mmol, 1 eq.) affords 26.9 ng (97 %9 of the title

conpound as a yeI | ow povvder 1H NMR (DI\/SO d6) 6 8.83 (s,
t .2 .2

X4, : 1 me X e,-l: 1 ben %
Slﬂfoﬁaﬁudﬂ7§-ﬂassﬂlﬂ saltS(SZI&n(eSl) 3H), 3.06 (S 311). HPLC
(max plot) 99.54% R 3.65 min. LG M (ES+): 345.2,

(ES-): 343.2. 10 Exanple 70}

4- Met hoxy- N- 13- 1( 3- met hoxvph ) am nol qui noxal i n- 2y1l ben
zene sul fonam de (70) - pot assi It (Schenme 1)

Fol | owi ng t he protocol ih Procedure L, Exanple

70 is obtained from N-(‘E%i

chl or oqui noxal i n- 2-y1) - mybenzenesul fonam de (200

ng, 0.57 mmol, | eq.) and mag ke (0.07 m, 0.63 mmol,
1.10 eqg.) in EtOH (3.0 M), t@)’é@\;d 162 mg (65 % of

the title conpound as a parent e trrent of the parent

é)% Wé%%ng[[ﬁn mg)/ta?ogrmﬁléne om7 r?ﬁve\:ﬁdltlrg gp I\I/‘?X%%l ﬁ?r%: g‘tt)t!:a[l(r)lgdq ofgom N-(3-
claboguiaexalin-2 -y -(CAGBenz@iesitl foarhidt | €00 Oﬁigpumiz arimal beige and 2,5-

dl%%ﬂog);a Hle?%% ;@Dwg%_gmg))«é 6IHE eq. gllngstOlﬂl &Dé) 1171?618 affﬁlid 12)904 mg (80 %) of

thf %Q?&)n%ul{d'fhs 4|ﬂ)men5 19datBer bof (tli@ pa?rkﬁt (9§ o (Kﬂ?dmml)l =] eq.) with an

aibqequ)sob@%l of:zpotgrssrpm lpﬁdﬁox@_e(gp%5 u: 04§ -lml_%ol £S%) )at(fords 103.5 mg

(9@%2 ofthe tiHE 20 @Jﬁﬁ'a@at? dian epowder lH NMR (DMSO d6)6 921 (s lH) 8 80 (d,
rono- N- 131 - met hoxv am nol qui noxal i n

be
Ppa ittt 8 Sl pddi)agéﬁﬂrﬂps(ma 100 (ke (g 185 720708 G 280,
6534 9n 09 hepreknegls oud hnad, 'IH)S'%(S%C@,O'}H)‘?&% EXAITR.C (max

I's obtained from 4-bronmd-N-
pl@ﬂl%%eauﬁ RO |h€/121$y®§éh25éﬁésﬁﬂsf)oﬁ@rﬁ.de (200 ng, 0.5
mmol, 1 eq.) and manisidine (61.78 pl, 0.55 mmol, 1.10
eq.) in EtOH(Som) to afford 178 ntg(73°A) of t he
Exarpple 76 o4 pRi ; 3 redi gpliemy 4 i} thi

@iﬁ . %I eg h a aqueous sol ut |onof A
2-s onamlze -potassiu L 9’ 0.5 M 0.37 nmol, 1 eq.)

affords 183 ng (95 % of the title conpound as a beige

sol i d. 1HNI\/R(DI\/ISOd6) 6 & s, IH), 7.98-7.95 (m
2H), 7.84-7.83 10(m IH), 7. 56 (m 21-1), 7.47-7.39

(m 2H), 7.29-7.09 (m 4H), 0;653(m|H) 3.79 (s,
3H). HPLC (max plot) .@ :El 78 mm LC/ MVS: (ES+) : 487. 2,
(ES-):485.2. Exanple 7

4- Br ono- N- 0- 1( 3, 5- di et hoxyphegybam nol oui noxal i n-2-yl | be

nzene Sul f onani de (72) - pot as8il u\n?ald] (Schere 1)
S

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 cq.) with an aqucous
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. IH NMR (DMSO-d6) 6 9.07 (s, 1H), 8.75 (s, 1H), 7.66-
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| sBr Foll owing the protocol outlined in Procedure L,
Exanpl e 72 is obtained from 49%r onmp- N-( 3-
chl or oqui noxal i n- 2- yQbenzenesul f onam de (200 ngy, 0.5

7 idnoh, 3H), 840Y7.28r(ch, 3H5-6cH7rtet hoByaiL, | 6. §$86.558nntH), 8.86%, 3H), 3.76

B N EAN T O

parent (176 ng, 0.34 mml, 1 eq.) with an aqueous 20
ESO| ut |7n of h d )

Sﬁﬂiolﬁnﬁ@é 70 méﬁmsﬂﬂs&&.éﬂVBO d6) 6 8 74 (s, 1H) 7.96
, 2H), 7.57 (dt, J = 1.9, 8.3 Hz,

2H) 742738(m1|—|) 7317zg(m3H) 7.18-7.09 (m

2H), 6.13-6.12 (m 1H), 37 3H). HPLC (nmax plot)

97% Rt 4.82 min. LC Ms: /515, 3, (ES-):513.2. 104

Exanple 73: N-13-1(2

5- di met hunvphenNTham n*h xaI in-2-1.11-4-(trifl uoromnet

hyl ) Benzenesul f onam de Roet assi um salt (Schene 1)

Fol |l owi ng the protocol outl |dj,é n Procedure L, Exanple

73 is obtained fromN(3- 5

chl or oqui noxal i n-2-y1) - 4- (t ri fI t hyf | benzenesul f onam

ide (100 ng, 0.26 ntnol, 1 eq.) ando2, 5- di met hoxyani | i ne

PSR TR syl e drt Ploefind Enbshe 225 bRkt tioh FubdiNi-

cﬁ[dileqmﬂ@{atmalﬂjbenzﬁﬂdsﬁllfdna (71@0 Mg, 0. ®E8 madhol, 11eGq)) Windh 3,5-

dignegiogyangms ¢ Lt 8%0 @ogﬁl &gbﬁg mbgto(%ég@ga{g(pge@ of the

tifld Edr%oﬁWﬁﬁelﬂST@atﬁﬁhﬂ &%@9&&& (9011ﬂng/Eb e Q@ wﬁh Qn dducous

qg.&tlonmyotaqsmpg hx(gomge @)7@?@1 I%S I\/Q'Q)19l_r|1)7mgr]61 %CA{ )r(iff?rfﬁ lq_q_')‘lg (100 %) of
ch 30 ch éunhras al )léllow%o%@eﬁ II]ICNI(/ITU (D%Jrﬁo d@ 8. 76% 1zh) 89404, 7 =823

Ha, 2#@ EN @H} = SF%DHG 7(H9a% 4&)17&8)(111985}& 7F&1 Zﬁn’- ﬁ HZL@HW 7-7.24 (m,
11('{259/*1)7 47 6780@1 4 (B34 12 ﬁzﬁe)%}ﬂ 3.77 (s, 11{3)59.'3’9 )gse 34 HPLC (max plot) 94%: Rt

13-113 di met hoxvphéenyl't am no qai noxal 1 n-2-111-4-1 odob
48R remd CIMSu(HSowA. H¢ES-74Y7.pot assi um sal t (Schene 1)
Fol l owi ng the protocol outlined in Procedure L, Exanple
74 is obtained from N-(3-

dinovautin Pevi{ Hed@erry

22 i met hoxyaniline (37.8 ny,
ﬁlg'f%‘?—dﬂ%g—,ﬂi‘.’—tfgs@g“.'—flqg??%ﬁf‘ﬁ (2.0 M), to afford 95.2 ny

(75 %9 of 20 the tide conpound as a parent. Treatnent of
the parent (74.2 ng, 0.13 1 eq.) with an aqueous
sol uti on of potassium hydrox g263 91A 0.5M 0.13

mol, 1 eq.) affords 78.1 ng (987% of the title conpound
as a yel |l ow powder. 1HAMRN Od6) 6 8.76 (s, 1H),

7.84- 7.73 (m 4H), 7.. Gm o IH, 7.34-7.24 (m 3H),
7.21-7.09 (m 2H), 6.14 (t) % 2.2 iz, 1H), 3.78 (s,

6H). HPLC (max plot) 98% Rt03§ in. LG MBS (ES+):
563.3, (ES-): 561.2. 105 Exanp :
N-13-112, 5- di et hoxyphenyl ) am nol quinoxal i n-2-yl | -4-i odob

enzene sul fonam de (75)-potassiumsalt (Schene 1)
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



10

15

20

5Fol l omi ng the protocol outlined in Procedure L, Exanple
75 is obtained from N (3- 107
chl or oqui noxal i n-2-y1) - 4-i odobenzenesul f onam de (100 ng,

sduiR afpbtassiunelyydyoxaded 324 Bk 0.4iMEL Foxyahil leiy) eff¢r87 8 Bmag96 B) a5the

sl gttt oo AN (GUsLrhB Er GaPatid G o

1pARantd, (/988 rrg{z OH) 7.96710)/, = &.764y, 2H)4V'f7t4h-7a39 (@QUERU7sDR4uni, QHL),

7367 36525 5" b TroTi{b63p Rt haib e & cofipolie 1B 256

(sABH R HPNGE nRRWIISr93%d Rt 4 cDIMR. ( ONGBS @6)): 679X, 2ds-(:377.4H), 8. 80
(d, J = 3.0 Hz, 1H), 7.84-7.73 (m 4H), 7.45-7.40 (m
1H), 7.30-7.25 (m 1H), 7.20-7.09 (m 2H), 6.95 (d, J =

oxaﬁn-a 1 i

m n.

;3. : pro
sulfonkiphengkipropange (79) (Sekeme 1561 . 3. 15Exarrp| e 76
4,5-Dichl oro-N13-112, 5- d|| met hoxvphenybanmi nol qui noxal i n-2
-yII t hi ophene- 2-sul fon g _(046) - pot assi um salt (Schene
1) Cl Foll owi ng the prot outlined in Procedure L,
Exanpl e 76 is obtained from¥y, 5-di chl oro- N ( 3-
chl or oqui noxal i n-2-y ' e- 2-sul f onam de (100 ng,
0.25 mmol, 1 eq.) anw di met hoxyani line (42.7 ny,
0.28 mol, 1.1 eq.) in"EtOHNYN2 m ), to afford 96 ng (74%
of the title conmpound as ao Treat nent of the
parent (96 ng, 0.19 mmol, 1% wi th an aqueous sol ution
of potassium hydroxide (375.4p1, 0.5 M 0.19 nanol; 1
eq.) affords 108 ng (100 % of the~i™ e conmpound as a
yel | ow powder . 1H NI\/R (DVMBO-d6) 5 9007 (s 1H), 8.75 (s,

F%lmn@n}lg%—%otoqo pﬂtlmqgl 18%“636%?) xé’r?’rrcl)q_]ﬁ? 7&8 neeé'_gmnet 1 %4 {[(3-

cH18ro ﬁﬁﬂxaldﬂ@%@aﬁn uﬁbﬂ}l)ph@%prd%an&t@éﬂmr% loC@7MBinol, 1 eq.) and 3,5-
( ES+) 511.1, (ES-
RS IR 1B A7 S eV by b T dill o BT 925 g (55 %)

0 BAZ BiEcoApblAPRAPEE 1 (yEHIw 9&@&53 Ileﬁﬁl(bMﬁﬁh@@uljl (br s lH) 8.91

Foll ow ng the protocol outlined in Procedure

(579111, BB mas 1 O AL ATy R 3657 30 (on 18, 633 (o B2 H, 1H),
598109140042k 123y WEpenzeResul | 93N 80, (99 Wl Pl 4.6

met hoxya ne (46.6

mimBIC/MS; (Eséh 5¥3 F‘I(FEE)OHZI(‘E m), to afford 90 (68 % of
the title conmpound as a parent. Treatnent of the par ent
(90 ng, 0. 19 mml | eq.) W|th an aqueous soI ution of

S 512,811\ 2. i KVP ] } (9 i

orrpound as a yeI | ow
' A sloameioy ‘ f}) 8.14 (d, J = 8.3
Hz, 2H) 795(d J 83H2|, 2H) 7.41-7.38(m I H),

7.31 (d, J = 2.2 He, 2H) 7. 24 (m | H, 7.17-7.08
(m 2H), 6.14-6.12 (m | H), s, 6H), 2.55 (s, 3H).
HPLC (max plot) 94% Rt i
N\j:NH
N/ IIJH
=S
PN
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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154.53 mm LC/ MS: (ES+):479.3, (ES-):477.3. Exanple 78:

4- Acet yl - N- 13- 1( 2, 5- di net hoxy!$henyl ) am nol qui noxal i n- 2- 4l

henzene Sul f onam de (78)-potassiumsalt (Scheme 1) O
2.2@kotthowaming (¥6.3pmet 080 Imnmult 1.il e in EIGH ¢ Sdub etolafTokk &8rpIneg (67

78 bt ai ned. f .
i RSN 53 RS Gt B P R 455 H? Hymmg) o) with an
adudol solulioe g ))otasrsdmﬂh)ﬁi‘roﬂdld’f(@t%(mly anM,ions /61, 6 Y, alBrd3®2 mg (97

oMb R b 63 S b2 BR8P R 5 0.

=ang i) 7.81 (a, J6- 1.6 val, 11, eg3 deNUHW anz Q(Hie%lﬁ 7.1%07705 (m, 2H),
soI ution of})}%ot assi um h r oxi

00000 2T B0% AR PTGl 4, (326, Pl 032 MiOde sy 2.4

(s?3ﬂgﬁ%@%cﬁzﬁw ?fot) okbA,; NW4QQB§QC¢!@$. (@§+)2289(4§ (ES"-B'.')487.§; 80J( d,
8.7 Hz, 2H), 743739(m 1H) 727724(m 1H)’
Ani

; xnidge asium $ady ﬂSShenQEBﬂ 1 479. 4,
(ES—) 477 3. Exarrple 79 I\/Etlhyl

3-14-1(13-1(3, 5-di net hoxyph ajg nol uni noxal i n-2-yr | am

no) sul fonyl | Phensl i propanoat 9) (Schenme 1) O

10Fol Il owi ng the protocol outliméd in Procedure L, Exanple

79 is obtalnedfromrreth 11( 3-

chl or oqui noxal i n- 2- yDam‘?Janyl | phenyl ) propanoat e

(270 ng, 0.67 mmol, 1 eq di met hoxyani | i ne

(112.1 ng, 0.73 mol 11 eq.) b=F)S H(3.0nmM), to afford
192.8 ng (55 %9 of the title c@ o'i‘ld as a parent (yellow
povvder) 1H NVR (DI\/SOd6) 6 12. \br s, 1H) 8.91 (s,

1H), J = Hz, 2H) 95 7.8
Fqllog&gng7 thza)erﬁfol Mlmeq; D groccﬁdure\] LE Egargplﬂfl 1§_ tam;_% froygs egloro-N -(3-
clﬁ&%qmﬁoéﬁn—@%ﬁl) lgﬁ'!)dlmé%hﬁ ]H-l(-lgyrazJ)Ie 4 Zulﬁ’)n!ifﬁlde é]"(h)'mg 008 ngﬂlol 1 cq.) and

ghoy(ygtgln}e (4523];ng|, 0 3@(@@1\9] a. lge(g) in EtOH (1.5 ml), to afford 93 1 mg (71 %)
ARSI A T DA A 02 b
aquSeusexhitiol of potassium hydroxide (380.8pl, 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.
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25

20 108 2, 5-di nmet hoxyaniline (45.3 ng, 0.30 nmmol, 1.1

eq.) in EtOH (1.5 m), to affl8fd 88.1 ng (67 Wof the

title conpound as a parent. Treatnent of the parent (88.1
Fottpwif 1Be mobcol lowlped wi thho@duraqledixemsiel 821 snolghined from N-(3-

t ' 0. 36 0.5 0.18
o RO g Par e D g B b Yhgmio g degid apd 35
dip@Wdeyanilibkl (M&'Rn{ggh/@?ndﬁ)?l Iil 9. 2921 ]lﬁ_té)H @) ml)gto7a8fo€(g (l-jl 319 iz (84%) of
Hz, 1H), 7.41 , = 7. . , . , = .
thy tle CEQ“‘EOW asla’(_s)aren;t Trpatpicgo ‘(2 the pafgy ilg?5’91(?&( @139 Qn;mo_l 1;6942 with an
i&us s@lu‘ﬂﬁn (o(ﬂ @otass?um— BxidS (318.1 AHp.5M3.086 fafol, 3"9(1,) zafo?& 85.3 mg

g%) qﬁlthezptl&gmnﬁounf_i@p Wgellmdegg@( IXMR(@/@O dggé; §O (s lH) 7)93 (d,

J%ﬁpﬂzeﬂ%hw(dd 78 1.7 Hz, 1H), 730(d J = 1.8 Hz, 2H), 7.26 (dd, J = 77 1.7
5- Chl oro- N-13-1 -di met hoxyphen zj(%(gmnoluumoxalln-z-

Hz, D37 &0-rd 8 fpl 4 ﬁl—léﬁr Azt %Hzp 1§04 nitle2. 286 IPLERSS] (@iex plob)

oBl ki SCARTECMS: QL) @i ngethaprot ocol outlined in
Procedure L, Exanple 81 i’'s obtained from 5-chl oro-N-(3-
chlorqu|noxaI|n 2 yl) 1, 3-di met hy1- 1FprrazoIe 4-sul fona

M&M&tﬁmmel) e conpound as a parent

Treatnent of the parent (93.1ng, 0.19 mmol, 1 eq.) with

an aqueous sol ution of pota Li vy dr oxi de (380.41. 1,
0.5M 0.19 nunol, 1 eq.) affo 100 mg (99 % of the
title conpound as a yellom;sol @. 1H NVR (DMSO-d6) 6 8.77

(s, 1H, 7.39 (dd, J' = 7,2 R DwHz, 1H), 7.29 (d, J = 2.3
e, 2H), 7.23 (d, 3 = 7.9, J2 % He, 1M, 7.15-7.05 (m
2H), 6.13 (t, J = 20 wH) 3.77 (s, 6H), 3.64

(s, 3H), 2.45 (s, 3H). HPLC (.;‘ ot) 94% Rt 4.30 mn.
20LC/ Ms: (ES+): 489.3; (ES-): 487 Exanpl e 82:
N- 13- 1( 3, 5- di net hoxyphenyl ) am nol qui noxal i n-2-y11- 4- et hy
| benzene Sul fonam de (82)-potassiumsalt (Schene 1) 109
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; leq) affords 100.3 mg (100
%) of the title compound as a yellow powder. |H NMR (DMSO-d6) & 8.80 (s, 1H), 7.91 (s, 1H),
7.82(d, J=17.6 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-dimethoxyphenvl)amino]quinoxalin-2-vltthiophene-2-

sulfonamide (84)-potassium salt (Scheme 1)
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Fol  owi ng the protocol outlined in Procedure L, Exanple
82 is obtained from N (3- 110
chl or oqui noxal i n-2-y1) - 4- not hyl benzencsul f onanm de (100

, 0.30 mml, 1 eq.) and 3,b- dinmethoxyanilinc (50.5 ng,
0.33 nmol, 1.1 eq.) in EtOHC( Yy, to afford 113.9 ny
(84% of the title conpound a parent. Treatnent of the
parent (84.5 ng, 0.19 mmol, 1 eq. ) with an 5 aqueous

sol ution of potassiumh (375.1 j.xI, 0.5M 0.19
mmol, 1 eq.) affords 85. 0% of the t|tIe conmpound
as a yell ow powder. 1H NWR ( d6) 88.80 (s, 1H), 7.93
(d, J= 8.3 Hz, 2H), 7.39 (dd, o@r , 1.7 Hz, 1H), 7.30

(d, J= 1.8 Hz, 2H), 7.26 (dd, J=P~f, 1.7 Hz, 1H),
7.20-7.13 (in, 4H), 6.13 (t,J= 2.3 8k, 1H), 3.78 (s, 6H),

F%Eé%g( ﬁl’fé%%f"’l(%%‘% 7% g(Rll‘gl &970/2‘3111%? s ggébt%ingd b5 Miomo-N-(3-

clﬂb@@uihdﬁliﬁ%@il)ﬂtﬁbﬂiﬁﬁg‘%ﬂifqﬂamm (230 ing, 0.57 mmol, 1| eq.) and 3,5- d1methoxy

R I T VAT o RV

céhiiduhd s ai phrédt OTREHICEt bf thEXARML €3Bthgl 9.00khwI,NEdq.f MM an aqueous

N-(3- 15 . .
S%lﬁgoa&s ot MY 4e9ds 43 b NH B ERE J (Rer) SHARS 8 @6 7o) of the
tn@coxﬁ})oﬁﬁd ml ell&w 9Gwderaﬁd I\fMﬁ mbnsmubrpatg%sl(ﬂnﬁdﬁg 27516@1, 3H),
: o affor
7. éi?é’ 1%(%14H§ HelOrT 9? émac]cﬁ}pél}f‘lé lgs(malﬁér% s, qiil)eéltl’#@rﬁnaéfpn% 95%;
Rl b@mﬁﬁfﬁm\/lé Qis4. 99,2, EPPsnunol, 1 eq.) with an aqueous
sol ution of potassium hydroxi de (405.7n1; 0.5M 0.20moh
qu) affords 100. 3 ng (100 % of the title conmpound as a

MMA@M&@@MD 2H), 7. 26(t, '3=7.7 Hz, 2H),
7.20-7.06 (in, 3H), 6.13 (t,J= 2.2 Hz, 1H), 3.78 (s, 6H),
2.34 (s, 3H). HPLC (max pl ot %o Rt 4.63 mn. LCO ME:
(ES+): 451.4, (ES-): 449.4, Exanpl e 84:

5- Brono- N- {31 ( 3, 5- di net hoxyphe ) am nolqui noxal i n-2-yl }t

hi ophene-2- 25sul f onam deng -Npot assi um sal t (Schene 1)
110 Br Following the prjot co outlined in procedure L

exanple 84 is obtained f Homo- N- ( 3-

chl or oqui noxal i n- 2- yI)thlophe | f onam de (230 ny,
0.57 nmmol, 1 eq.) and 3, 5- dlnDPh aniline (95.8 ny,
0.63 mmol, 1.1 eq.) in EtOH (4.0 nil), to afford 238ng

FGIRAVIRG RS ﬂr@t@cdll bltBndd ﬁprmwéa@keaﬁ @mﬁb@nss {Er eRhIBNt @ N-(3-

t he parent f gg% 0. 07mmol % an aqueous
C@%‘I"Bﬂi"@[\? SpInyese YIWWSW?P%CI? 139 znq |Q31 @%q\h lpegy and 3,5-
dlmoxyalﬂlﬁlg 2.8 Wégf)@ﬁ mfolNi 9 eé)?gl@t(ﬁ-f A ﬁﬁg {o Jffo‘?d ?«PHEQ@JP %) of the

as a | ow po

titke pruu@ ag ﬁnyelfm) solig. é"zeavnerlv of the pmpt (63. 11@, 9. 69nr(11>1n1 eqpyywith an

cg.\eauds %@Waﬁc%%’ds%aés @«1523&3288@&0% (Shlgéél:u(l Hﬁ%pﬂ éﬁt))afﬁﬁc%’matmg 98
YaNrof BheltftB, Gnationet irox ygvenydeder.ndl PMR dOMSC3d®)| 5§ P&ts, AH2- 8§33 (m,
111, ISCRZENE o WH) 0NN £16 L ) PRLRSA UG ht31HSS e E AL 19 Hy, 21),
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-dimethoxyvphenvamino]pvrido]2.3-b]pvrazin-2-vltbenzene
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Fol  owi ng the protocol outlined in Procedure L, Exanple
85 is obtained fromN(3- 15 !l

chl oropyri do[ 2, 3-b] pyrazi n- 2- yCbenzenesul f onanm de (100
sulfpnafi®IB86)uSchemell)eq. ) and 3, 5- di net hoxyaniline (52.5
ng, 0.34 mmol, 1.1 eq.) in EltOH(2 m), to afford 74 ny
(54 %9 of the title conpound, as._a yeIIow solid. Treatnent
of the parent (63.1ng, 0.14 @ eq.) with an aqueous
sol uti on of potassi um hydroxid .. 5p1, 0.5M O0.14
nrnol, 1 eq.) affords 6%@8 % of the title
conpound as a yell ow po H NVR (DMSO-d6) 6 8.98 (s,
1H), 8.33 (m 20 1H), 8. H(m 2H), 7.94 (d, J =7.9
Hz, 1H), 7.45-7.40 (m 3H), 7¢32 k¢, J = 1.9 Hz, 2H),
7.23 (dd, J = 7.9, 4.9 Hz, 1H) ¢ @. (m 1H), 3.78 (s,
6H). HPLC (max plot) 100% Rt 3.5 mn. LCM: (ESt):
F6‘1§§V1\4%\Ltﬁ£%r3toc<ﬁ3&tﬁned L prSeelifRNAM 8 mp(c8 86 {sSEHEHE! Jdom N-(2-

NNNH 21 Fol | ow n<I:1 t he rot ocol outlined in
clbpropydiior%3-b]pyExiardylgbegsnes fgmrmdméaﬁﬁrmgn W% aumol, 1 eq.) and 2.5-

difflt h%%?a%lfﬂngfé ??L% @]z‘)ﬁ%"n%g,' 0 éq }’@Eg@ﬁ?‘i‘ %ﬁ%ﬁ”s?? P{gg@;% of the

tm@qor@oaﬁd amwirgnt (yellowe goljd)i H EOVOH (PSR- 6,16) Stld &f(bor tH63.46 (sigeulet,

ARG 0RE by S RGE LR SR B ek . 8.0

J )3, 28.58 2(Hd,,7 5243 (16, 3, 7.464dd, 3 41, (dcHz, JHE, 7019, 1=D.0Hiz, 1H),

6 %E&dd 2§ (d gdfzc @?ﬁﬁﬂ% 31%');)3 7go(s ]33{)( ﬂngJ(m;x %lg?ﬂ}’z?%/i;}l_ﬁt!?%min.
LT/NDS: (€8+): 3383 QESHHB6.1L H), 6. 63 (dd, J = 9.1, 3.0 Hz,

IH), 3.84 (s, 3H), 3.77 (s, 3H). HPLC (max plot) 97% Rt
3.73min. 10LC/MS: (ES+): 438.3, (ES-): 436. | . Exanple

E84dmple 87: N- i razin-3 Itbhenzene
pyrazi n-

ypheny
@729@101*%%}& de (87) (Scheme 1) NNH 15Fol | owi ng
the protocol outlined in Propedure L, Exanple 87 is

obt ai ned from N-(2-
; ?
|

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). 1H 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-dimethoxypheny)amino]quinoxalin-2-yllbenzene

Sulfonamide (88)-potassium salt (Scheme 1)
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chl oropyri do[ 3, 4- 1Thyr azi n- 3- yCbenzenesul f onam de (17.3
mg, 0.05 nunol, 1 eq.) and 2,132 di met hoxyaniline (9.1 ny,
0.06 nmol, 1.1 eq.) in HUH (0.3 mM), to afford 12.5 ng
(53 %9 of the title conpound las as Oparent (yel l ow solid).
1H NVR (DVBSO-d6) 8 14.43 (hr 'S 9.47 (s, | H), 8.91
(s, | El'), 855 (d, J =27 I-E\@ 8.27 (d, J = 6.4 Hz,
1H), 8.06-8.01 (m 2H), 7.54 2Q/7. 48 (m 4H), 7.02 (d, J
= 9.0 Hz, 1H), 663(dd/€@ 2.8 Hz, 1H), 3.86 (s,
3H), 3.77 (s, 3H HPLE ) 85% Rt 3.17mn.

LG MS: (ES+): 438.3 . 436, Exanpl e 88:

N-17-chl oro- 31 (3, 5-di net hoxvph%@v i nol qui noxal i n-2-vl |
benzene Sul fonami de (88)-potassiu It (Schene 1) 112

Fol | owi ng t he [i)r ot ocol outlined | n Procedure L, r¥p
Fgllpwiag dléﬁ el fqugte ipaPrpeedure L, Example 88 is obtamed rom N-(3,7-

dﬁhlﬁ%h&h@&%h@%%eh&n&u%ﬁa%@@ epsps Ul FO n@ﬁﬂl d ?mﬁ@lo 79, eq? ha 3.5-

eq.) 3, 5- di met hoxyani 'l ne
dlmeﬁmcyanm & )ng., A 1EnoMI( D] 78) it 10T 6. b aﬁ’ercmﬁg&(lgse% %) of

the"t)tleocfom?g%JFastd f):lrgntcg@%ﬁgopﬁlng géﬁ{ %@ %r 688 riﬁ%%l pf qt) Rith an

aqueo
agebustsolon bl potsaiosi hydrdxydir(dsd.24d; ¢. 163, @O$me50M) aﬁoﬁBrﬁﬁtﬁl mg (93

) S TE R TR TRl St SRR gp 7

(th, rfaH)zﬂ)o 695 5@; a{)gs 1846108 H) | HB 3786 .6H). KPRC {rhdx, pl@) IBo( Bt 4.69min.
98% Rt 4.69nmin. LC/ Ms: (ES+):
L&%S AfE'E}(_)Eé&??)%Eg 210 Exanpl e 89 : nethyl

5-1({3-1(2, 5-di net hoxvphenvfl am nol qui noxal i n-2- vl | am no)

E ple T me ath Dz &l g aliz
4&\%&;1%1%&’&@%@1@& &9) Eff&a@ailﬁa &ﬂt (|S§héil|i)é 15)! ned from
met hy

I schl or oqui noxal i n- 2- yIO) am no] sul fony11- 4- net hyl t hi ophenc
- 2- carboxyl ate (100 ny; nmmol ; 1 cq) and

2, 5-di net hoxyani I i nc (42! ;. 0.2%limmol; 1.1eq) in EtOH
(2 nil) to afford 105. 1rrghﬂ481@ of thetltle conpound as

a parent. Treat rren@ﬂ parent (30.80ng; 0.06mol; |
énun)

eq) with an aqueou on of potassi um hydroxi de
(118.43n1: 0.50 M : 1 eq) affords 33.6tng
(1009 of the title corrp%uﬁwt? as a yel | ow greeni sh powder.
1H NVMR (DMBO d6) 69. 18 —~ANg

=\ /
0
¢

Following the protocol outlined in Procedure L, Example 89 is obtained from methyl 5-{[(3-
chloroquinoxalin-2-yl)amino]sulfonyl } -4-mcthylthiophene-2-carboxylate (100 mg; 0.25mmol; 1
cq) and 2,5-dimcthoxyaniline (42.35mg; 0.28mmol; 1.1eq) in EtOH (2 ml) to afford 105.1mg
(81%) of the title compound as a parcent. 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 ycllow greenish powder. 1H NMR (DMSO-d6) ¢ 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.
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20 (s, 1H), 8.80 (s, 1H), 7.52-7.44 (in, 2H), 7.25-7.15
(m 3H), 6.97 (d, J = 9.0 Hz,'lAH), 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 5.06mn. LC Ms: ESt
515.3, ES- 513.3. 113 Exanpl e 90 : nethyl
5-111312, 5- di net hoxyphenyl | am no] qui noxal i n-2-yl | am no) su
| fonyl I 51- et hyl - 1H pyrrol e- 2- car boxyl ate (90) (Schene 1)
he ¥

0 Fol | ow ng | outljned in Procedure L
g > ethoxyphenvhamino]gquinoxalin-2-vyl

mlhdt aﬂathrBo Emr(mlﬁub&n@myll 1-met hyl- 1H pyrrol e-
2-car50xy|ate (200 ng; 0.53mmb 1 eq) and

2, 5-di net hoxyanilinc (88.49my, 0.58mmol; 1.1 cq) in MOH

(4 M) to afford 188. 8ng 10 of the title conpound
as a green powder. 1H NWR ( g 6 12.26 (br s, 1H),
9.19 (s, 1H), 8.57 (d, J = 3. |1FD 7.96 (hr d J =
6.7 Hz, 1H), 7.88 (d, J . , 1H), 7.65-7.59 (n1 1H),
7.43-7.32 (m 2H), 7.29 MYz 2.3 Hz, 1H), 7.01 (d, J =

9.0 Hz, 1H), 6.61 (dd, J = &7,V8.0 Hz, 1H), 3.90 (s,
3H), 3.85 (s, 3H), 3.77 (s, 69?73—94PLC(max plot) 99% Rt
4.44min. LC/ MS: (ES+): 498. 6, 496. 4. 15 Exanple
91: met hyl /
54(13-[(3, 5- d|nethoxyphenyban1nol noxal i n-2-yl | am no) su
| fonvl] - 1-nethyl-1H pyrrol e-2-carboxylate (91) (Schene

.&.

Fgﬁowmg t'hle protocopouthned mS f’l%cgdure L, Example 90 is obtained from methyl 5-{[(3-
chloroquinoxalin-2-yl)amino]sulfonyl } -1-methyl- 1H-pyrrole-2-carboxylate (200 mg; 0.53mmol;
1 eq) and 2,5-dimethoxyaniline (88.49mg, 0.58mmol; 1.1 eq) in MeOH (4 ml) to afford 188.8mg
(72%) of the title compound as a green powder. IH NMR (DMSO-d6) & 12.26 (br s, 1H), 9.19
(s, 1H), 8.57 (d, J=3.0 Hz, 1H), 7.96 (br d, ] = 6.7 Hz, 1H), 7.88 (d, J = 1.9 Hz, 1H), 7.65-7.59
(m, 1H), 7.43-7.32 (m, 2H), 7.29 (d, ] = 2.3 Hz, 1H), 7.01 (d, J = 9.0 Hz, 1H), 6.61 (dd, J = 8.7,
3.0 Hz, 1H), 3.90 (s, 3H), 3.85 (s, 3H), 3.77 (s, 6H). HPLC (max plot) 99%; Rt 4.44min. LC/MS:
(ES+): 498.6, (ES-): 496.4.

Example 91: methvl 5-[({3-](3.5-dimethoxyphenyl)amino]quinoxalin-2-yltamino)sulfonyl]-

1-methyl-1H-pvrrole-2-carboxylate (91) (Scheme 1)
I

o} 0}

N NH
=
@ I
N NH

|
0=§=0

7 N

BN
(0]

Following the protocol outlined in Procedure L, Example 91 is obtained from methyl 5-{[(3-
chloroquinoxalin-2-yl)amino]sulfonyl }-1-methyl- 1 H-pyrrole-2-carboxylate (200 mg; 0.53mmol;
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114 1 eq) and 3, 5-di net hoxyaniline (88.49ng; 0.58mol ;
1.1 eq) in MeOH (4 nil) to al'férd 181ng (69% of the
title conpound as yell ow powder. 1H NVR (DMBO-d6) 6 12.02

1 Edprans 3, 51d-1bn,eth8x3&9111¢13 (8 SZIAH)n,g 7.598mohi. 1s3q) RHYIcOH (580 5Hordrh8 I mg

Py W fyrioh e Lo GiaeSrBdol ol Fd T i apy o o

119}3%92|Iﬁr s421§5 Mi50-7. 34QhVBH), (7E98+).33 @98, 4H), 6BES-), ] =24082,4H), 3.88 (s,
G 390 5 516 et MO, BHO APy BIAD 36Te0R 433 HOMS (FS Hi AL AES-)

4¢5.2- sul fonam de (92) - potassiumsalt (Schene 1)
10Fol l owi ng the protocol outlined in Procedure L, Exanple
92 is obtained from N (3-
E£4th fre 994N is-ﬂngeﬂig h Aindlgaibb AR A thié iAe-TBulfonamide
: nmor , eq , I Met hoxyani I 1 ne ny;
m).ﬁmwlﬁl_té%'}lemﬁl)n Et OH (3 m) to afford 150 ngy (55%
of the title conmpound as a pa}rent (yel | ow powder).
Treatment of the parent (1500q@iA0.34 mml; 1 eq) with an
aqueous sol ution of potassium oxi de (677 94 fil; 0.5
M 0.34 mmol; 1 eq) affords 15 g (10099 of the title
compound as a yel | ow po HMNI\/I#
/

(DVMBO-d6) 6 9.16 (s,
1H), 8.81(d,J—30Hz 768(|n 1H),
7.57-7.55 (in, 1H), 7.483 7.24-7.14 (in,
2H), 6.98-6.92 (m 1H), 6. 94 ((gj:s=a) = 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 4.49m M5: (ESt+): 443. 4,
(ES-): 441.3. 20Exanple 93 :
F@Ho%hﬁg)ﬂhg R%ﬂ?@éh&ﬁ ebhesRNE rEéJa}nﬁlE‘ 92ql Whlﬂ&l’(@érh N (% yll-4

uor ohenzenesul f onam de ( pot assi um salt (Schene

cu9roqm<5<a11@{2f}iﬂﬁhlﬁgjletleh&swfm@wl&Qﬂmg |0rfe1dmnﬁl Pratadse L,
diﬁﬁ%&ﬁll&% 945 ﬂ%ﬁﬁ &i@m&[ ?%1nq hERfI—@ afford 150 m(g {%56%) of the

| oroqui noxa ro enze esu f onam de
tlﬂegcon@wnndmrmaren!t(y@d()w aode). Freathiameo Hbx paent (| Weng: B34910mealy | eq)
tR gf
WQF étil ﬁ(g]g?l!ls ﬁol]u%lm? ﬂ%%dtﬁs %\%@g&%g?ééﬂ A & >}J.e ({ 9 Md O%V\gnn%slrrg eé) aﬁ()@ds
16 egt et) obfhetiHe cqnapcemdi ag al)’ée'ﬂp@ pmgfdeIOIH NMRIQDMSD -8©@)9. 14 GhiH),

e DA b Ryt R L e e e AT
21pePeLTED @5 1H). el (0w -podEr 1H)L HANKER, | BNBOIDE)2, 9HRE.K7s, 3H),

3%5%% 38y Hh g el 9% &y it 1088 b T3 it (5

6.96 (d, .1= 9.1 Hz, 1H), 649(dd J =8.9, 3.2 Hz,
lHPLC(max pI 05) 949 5%
n ) y b

fluorobenzenesulfonamide (93) — otassium salt (Scheme 1)

o}
; o}
N NH I
AN
XX
N ,ilH
0=8=0
Cl
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Exanpl e 94: 2-chl oro- N43-1 (3, 5-di net hoxyphenyl ) am no |

qui noxal i n-2-y1}-4- fluorobenZénesul fonam de (94) -

pot assium salt (Schene 1) Follow ng the protocol
Faiswingide protocBr @cléctd rire Plogedaxcalnyi xemPie 93ss avgia¢dnieen 2rcbivro-N-(3-

e S Sk ooty s opiige S0uE QLTI LA 18 %50
diff@1hoRy #hi 06 7.9 1lmg:q).44mehoB,1 5-eql innEOROB welniol dflved (4R 19 (’mg’&) of the

44 ol . 11 eq) jn EtOH ( to fford 5 (149
g% COPREVE] 10 ESpB iRt PR TPt (Y8 P S bRy, 02 ol 1

eqhvaataARGlecaf sdlii®nRADEBSs vl BRlrdkide (@62216 ﬁlII‘TO|50 M, oez:s)mmmt n e@)n
aqueous sol uti on of got assi um hydr oxi de

afmrdﬁ)lﬂﬁ HEHI00%) ob iy title pepRRang 82 gelw M@e%l H(NMMQMSQ F‘@ 6
99@5@@14;1@ 7@5(d5§ %’?b m\mgpz\d@gdd iH 8%4@\/&3@; dﬁm 78398(n89H§ $5.34-

750 63 3005 L2 37698 (k0| Ho. 121—)9 497(@5178%% 2&» 1586 s
318)7 %5/7% 31, [PI& énﬂ?%l Ngbﬁ 5%3Rt74§37c(n%n EJEHL@ Agwax gﬁ’é Plk7.4.

4.67m n ). 489. 3,
Exanpl e 95:

MMMMMM(Memdtedure L Exanpl e
95 is obtained from N (3-

chl or oqui noxal i n- 2-yQpyri di rtle 3= qu)fonam de (150 ng; 0.47
mmol ; 1 eq) and 3, 5- dlmathoxme(78 80 ny; 0.51
nTmI; 1.1 eq) in EtOH (2 mM) tezafford 112 ng (55% of

the 5 title conpound as payenty (yel I ow powder).
Treat ment of the parent 2 ; 0 26 nunol; 1 eq) with
an aqueous sol ution of tm hydr oxi de (512.02 | A

0.50 M 0 26 mmol; 1 eq) affogds 120 ng (98.5% of the
title conpound as a yell ow powd?r o1H NVR (DMSO- d6) 6

9.13 (d, J = 1.5 Hz, 1H), 8.7 'IH), 8.52 (dd, J =
1.9, 4.9 Hz, 1H), 8.37 (dt, J’gV9, 7.9 Hz, 1H),
7.44-7.38 (m 2H), 7.31 (d, J =1 2.3 Hz, 2H), 7.28-7.24
(m 1H), 7.18-7.09 (m 2H), 6.13 (t, J = 2.3 Hz, 1H),
FAIO3virg/th¢ protd@bl) outliRd G Prsaddupd DIDxaRPRh94R otdaifdintiram 2Lc@loMSN-(3-

ES+
cHoaibrrbe 3o RN bsrer ko in ([ 4he: 0 ol 1 ea) and 3.5-
dileuRk pREMZ @TESIUNE aNanhaiel; (196 i MOHBGShIYD Sakd 145965 €m0:) bY the
NNH 0=S=0 15Fo| | owi ng the )F)r otocol outlined in Procedure

tltLe C@pgﬁ?ﬂ s agpreng yGBQVép?]\@qlfr ) EﬁanN:_n{ qf the parent (133 mg; 0.27 mmol; 1 eq)

RL®& @bh f o zgnesmhdion
T o e

1Ly%me 2 i) of the diespmpaund gey yel o mRordey 8 HFYIR(BMFQ-86)P 8.80 s,
1%?%@ (P9 =44, G 19, 110 434, k?(n‘?qlmoﬁﬁjﬁé(lﬁ zﬂgr e 7())!?&1'

wder). Treat ment of thc parent
7.4 Th(nar Hacfukolss <sbb bizi Bh. 378 frobHs sHPlMﬁ (mampm ao; Rt 4. i

LEAS- B4R ugds RRs M 48 421mmol 5 1 cc()

Example 95 : N-{3-[(3.5-dimethoxyphenvDamino]quinoxalin-2-vlipyridine-3-sulfonamide

(95) — potassium salt (Scheme 1)
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20

20 affords 99ng (91.71 % of the title conpound as a
yel | ow powder. 1H NVR (DMSO-dé§ 6 8.71 (hr s, 1H), 8.57
(hr d, 1H), 8.40-8.35 (m 1H), 7.57-7.51 (m 1H),
7.44-7.42 (m 1H), 7.35-7.3Q 117 s, 1H), 7.31 (d, .1=
1.92H), 7.23-7.16 (m 2H), ©.14 od, | H), 3.76 (s,
6H). FIPLC (max plot) 95% Rt 8m n. LC Ms: (ESH):
480, 4, (ES-): 478.4. Exanpl™e :
3-cvano- N43-1 (2, 5-di net hoxvglhen )am nol qui noxal i n- 2-yf | -
4- 5 fluorobenzenesul f ¢ - potassiumsalt
(Schenme 1) Fol |l ow ng ocol outI ined in Procedure
L, Exanple 97 is obtained lNom

chl or oqui noxal i n-2-y1) - 3- cyan@=£=©| uor obenzenesul f onam dc
(84.1 fig ;0.23 mmol ;1 cq) andl2, 5-di net hoxyani line
(39.06 nig ;0.26 mol ;1 .1 ¢ ijn EtOH (2 M) to afford
88.5mg (80% of 10 the title und as a parent (green
powder). Treatnent of the parent (80 ng .0 17 nmol ;1 eq)
Fellavhngathe ageolsutiseld ut Pooncdofe pdixamplic i ihgtdaiosd fden (\333. 70. 5

cleIofrgr%umox&ﬂn- 'ya)pﬁfrl%%eﬂ% 1A am1cFé fig%r\l/ﬁw 1001%6) {5@1 drIBES title

dibtdjhox Banlthe ((EB 80]mg“ (135 IOmh‘lDl lilll-@q) 1r8Et661 (@dd) tokffor®l 2, m§(53 %-)Ibf the

t1%eg%>mp‘?un.cﬁ as a4paref e{_&wl_q)ﬁw;er) % e%&ﬁe(nﬂaf tthafelg%I g 1'9_2 |q226 nirpﬁl 1 eq)

w?h 24t acﬁ;g&t?s ;()l(’){ml(itéb‘ﬁ I?Lolibﬁ&a% lggnoxﬂie FSS 1|]—2|)5ﬁ ug 07-E6O Mlbi)zg nﬁl(ﬁal &ch dffords
= 8. . , 3. , . S .

140as ?9& Be) ol desullerpripOuis iy Revdep. é@ﬁ@@wﬁ% déth’ ? 3@J=

14}& PH), @varwllﬁ) %852 @d, qh:l ol Oré\H%&H])(ém dt J— 1 9 7 9 Hz 1H), 7.44-7.38

|net OXVp en % am nol QUInOX
Z

(B oh e Ro 2 T oD B . (bR 2 0. N taloc.3 Ho TH)
370(L 8k RPLINGRI R P80l: QUL EMSRIERGRUYE S, (s X! €

98 I's obtained from 6-chloro-N-(
chl or oqui noxal i n-2-yl ) pyri di ne- 3 suI fonam de (237 ny;

EQalﬁgle@@%lwa&o-ﬁ%-lﬁ]ﬂdﬁnéhox ﬂlél Damino]quinoxalin-2-yI}-4-

fluorobenzenesulfonamide (96) — potassium salt (Scheme 1)

0 oL
N _NH
N
X
N NH
0=8=0
NS
SN

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; 0.2 1mmol; 1
eq) with an aqueous solution of potassium hydroxide (417.11pul; 0.50 M; 0.21mmol; 1 eq)
affords 99mg (91.71 %) of the title compound as a yellow powder. IH NMR (DMSO-d6) 6 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

di met hoxyaniline (107.32 ng; 0.70 mml; 1.05eq) in EtOH
(6 M) to afford 59ng (19% of7the title conpound as a
parent (yell ow powder). Treatnent of the parent (58 ny;

(10 s,12H)mmd] (d, 1=dd) Hwi2Hh, a28-adwenws])sol4utbr onlHf 3.potsasis). HPLC (max

P Sp S BoF A KEDS t@gﬂcéﬁﬂpﬁﬁ%ﬁa@‘@' vl ow pontiar 10t

NI\/R(DI\/BOdG) 897(d J—235Hz 1H) 869(3 1H),
358 .

ﬂﬁ&lrob&lzeﬂéﬂillfoﬂa[@iae z9713 pﬁfﬂssﬂlﬂ)salt @Sc%m@ 1;-3 (m 1|‘|) 3.77
nmax ot 4.49m n. LO MsS: (ESH):

472 4, (ES— ). 470. 4 10 Exa Ie 99:

N- 13- 1(3 5- di met hoxyphent ham gui noxal i n-2-y11-6-

(di met hyl am no) pyri di ne- 3- sul fregarg de (99) - potassium

salt (Schene 1) yN 15Fgll gw ng the protocol outlined in

Procedure L, Exanple 99 ob ai ned from N-(3-

chl or oqui noxal i n- 2- yl) - 65¢d plwl am no) pyri di ne- 3-sul f on

am de (150 ng; 0.41 mmol ; 1 eq:)s=a>nd 3, 5-di met hoxyani | i ne

(69.47 ny; 0.45 mol ; 1.1 eq) EtOH (2 M) to afford

144 fig (73% of the title conpolind as a parent (yellow
powder). Treatnent of the pare $44 ng; 0.3 nmmol; | cq)
W th an aqueous sol ution of potrassi um hydr oxi de (599 32

i B Moudni R s Oy PhuRaORS S e R BN de)

cl8orgguifisxalid- El)yl) Bc%o@sﬂuoicb’cb)enzeﬁesil[foﬁmdde 344 M9 0,232601HE eq) and

2 %@metgoxf%m{ne 82&?&&@@}§ n‘tmoq 7]6 Eﬁ‘% ) EgﬁH if'\)nl)é?)_ﬁé rﬁggém%’égg(%) of

thpltidlt porBBdind B a ﬁ’a&&ﬁ I(@rﬁet(;ﬁ&ﬂ):r) "Hr85tm51;1t|0(f Eﬁ-p)irenfl(BQ g ;0EXampdlel cq)
. N-1343, 5-dj net hox en) 1.n0 ' in-2-y11-643-
AR OSSR IHER? HT by Rp gt T on el B RgamporY ey atfords
8754ih1g (ﬂ@)’%)&if@he]ﬁtle cﬂ;ﬁh@ouﬂt_l(hls la@vdch go&h@ m N’MR:QbMotdd) Bede6i(§) 1H),
?cedu nég I S_obt ai I\I-H,‘ss- L
S4B oot ﬁéx%i)a 2 (d§115 6%%%%@0%%@&6;&% héPpit § ez
113) sukfi@name 17490 10, 7 ﬂ (aémm’r 8, 117 ﬁg,)lHo)ﬂﬂm 7.12 (m 2H), 6 96 (d, J =

d| net hoxyani | i ne nmnol: 1. q)
SEIOH 0 0504 £ ARG dF7G B rgpT)6234 ofi i HELEH(TeplOD 9% Rt

4gmorjem@s(Em)oag@mt(EweHscsw powder). Treatnment of the
parent (7 ; 1 eq) in solutionin DCM (3

m) with hydrochlorlc aC|d in MeOH (1 m; 1.25 M 1.25

e’9862c%lo‘13‘8-)N Al 6 méthofv A ‘ 80%%&-%-&!_}&&;%1%-'3-
M(ﬁSBBPQtSSSIUM%“(SCI&ZnG(D J =1.9 Hz, 1H), 8.10-7.76
(in, |

¢} (O NG

CLL,

—S—O

=
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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3H), 7.63-7.50 (in, 1H), 7.47-7.25 (m 4H), 6.67 (d, J =
9.4 Hz, 1H), 6.23 (t, J = 1, 9%, 1H), 103.75 (s, 6H),
3.40-2.27 (in, 4H), 3.20 (s, 3H), 1.82-1.68 (m 2H). HPLC
difrregboxpindltn (BBY42 riR; 037048mbln 1 .06&) MEELOESE 18125 BlorEPmSAZYH of the

1.73 98. 37% | 01 :
g Jodnrp e sy ST PRVAE R F TSI 7 BUPHETERD 2 Yl o
withl b @qudousssoluiion anpoiassi(ithdirokDe EIFEs (1) 0.5 NI;10S 2Rt b 0 Weg)oa folad 63

o SRR 4R B o ST s oS B o I P02

HE190, 919 (s0114)78r411nod1¢ Jic seaq)z a4 153, messhaxy= 86 ermwanm 41r(ﬁl 1H),

il

1500 L i Rk Bk e ST e Fn . o),
HPOWWGRA) plo‘8 olsh NR4 46RO das: QE% ﬁ‘ﬁzmﬁsg 471;'2!) 9.23 (d,
.1=2.3 20 Hz, IH), 8.83-8.81 ( hr s, 1H),
8.48-8.44 (hi, IH), 7.96-7.91 (m 2H) 7. 67 7 62 (m 1H),
7.55-7.52 (m 1H), 7.41-7.32 (m 21-1), 7.13 (d, J = 8.7
Hz, 1H), 6.66-6.63 (hi, 1H), 3.75 (s, 3H), 2.05 (s, 3H).
HPLC (max plot) 99% Rt 3.72min. LC MS: (ES+): 422.4,
(ES-): 420.4. 120 Exanple 102 :
N-13 1(2 chI oro 5- mat hoxyphenvfl am noI qU| noxal in-2-yll-4-

ple ' J { DINSSH (Schene

th aII:noI I OWI he rot cg 9%outl | sﬁﬁd Sla (Ech%%ledlljlre L,

chl or oqui noxal i n-2-y1) - 4- cyahobenzenesul | onam de (150 ny.
044 mml; 1 eq) and 2-ehl oro® thoxyani l i ne (75.42 nu;
0.48 mml 1.1 eq) in EtOH (2. ) to afford 72.8ny
(36% of the title compound v parent (yell ow powder).
Treat ment of the parent @i ng; 0 12 nmol; 1 eq) with
an aqueous sol uti on of potass] umn hydr oxi de (O 24ml; 0.5
M 0.12 mmol, 1 eq) affords 497321‘-0 (749% of the title
conmpound as a yel |l ow powder. | I\/R (DVMSO- d6) 59. 35 (s,
1H), 8.88 10(s, | H), 8.18 (d, = 7.9 Hz, 2H), 7.89 (d,
J=7.2H, 2H), 7.60-7.05 (m _3H), 6.61 (dd, J = 8.7,

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
cq) 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. IH 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-dimethoxyphenvl)amino]quinoxalin-2-yI}-6-[(3-
methoxypropyl)amino|pyridine-3-sulfonamide (100) — HCI salt (Scheme 1)
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2.7 Hz, 1H), 3.82 (s, 3H). HPLC (max plot) 98% Rt
4.64min. LCMS: (ES+): 466.3,1ES-): 464.3, 1.89 min,

99% Exanpl e 103 :
N—{3-I(2-ch|oro-5-nethoxvphegyl)ag1noI 15sul f onam de
(103) - potassiumsalt (Sche ~ Follow ng the
protocol outlined in Procedur Exanpl e 103 i s obtained

(200 ng; 0.62 nmol; | eq chl oro-5- nethoxyaniline
(108.09 ng; 0.69 mol; 1. Hin EtOH (3 m) to afford

69 ngy(25% of the 20title con%ﬁ%?d as a parent (yellow

fromN(3- chloroquinoxa gafh)pyrldlne 3-sul fonam de
N

powder). Treatnent of the par (69 ny; 0.16 mmol ;

eq.) with an aqueous sol ution potaSS|un1hydrOX|de

(312.29 121; 0.5 M 0.16 ginal ..l eq.) affords 121 70 ny

(93% of the title conmpound as a yell ow powder. I H N MR
F¢1oMBQ 6 profocdl @ulirsd il Poceddralls, Bxdmpl 180 1s @taized fiod) N-(8- 86
o3-S0 iyt il Ty g
0.Z512olZ 129) z(ﬂdl’B,,S-&ihBethoﬁyaﬁlﬂinﬁ (5193 l(ling, 0.2HnhmoB.181eqf &, EtBH) (1.5 ml) to

0, . .

a (‘Eé%’ gmix B‘lé)?t %th%&tg 4! crnépoTBChas a parent %'yqlg/\% 'po&rggf%reaﬁrﬁgﬁt %f the parent

(7|§-5{r3g,1)(ﬁ thméli; nretmﬁwumﬂ}alncam(mﬂ)qmmmadcmna adid Jrr BreOBLt(NEnl;
Ryrldlne 3- sul fonam de (104) pot assi um salt (Schene
lig INREnREG8 25 pttords 79.6 mg (94 %) of the title compound as a yellow powder.
1H NMR (DMSO-d6) & 12.03 (br's, 1H), 8.93 (s, 1H), 8.62 (d, ] = 1.9 Hz, 1H), 8.10-7.76 (m,
3H), 7.63-7.50 (m, 1H), 7.47-7.25 (m, 4H), 6.67 (d, ] = 9.4 Hz, 1H), 6.23 (t, ] = 1.9 Hz, 1H),
3.75 (s, 6H), 3.40-2.27 (m, 4H), 3.20 (s, 3H), 1.82-1.68 (m, 2H). HPLC (max plot) 98%; Rt

3.48min. LC/MS: ES+ 525.6, ES- 523.6, 1.73 min, 98.37%.

Example 101 : N-{3-](5-methoxy-2-methyvlphenvl)amino]quinoxalin-2-vltpvridine-3-

sulfonamide (101) (Scheme 1)

N NH
AN
XX
N l?lH
0=8=0
=

|
™ 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; | 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). |lH NMR (DMSO-d6) 6 12.65 (brs, 1H), 9.23 (d, ] =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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,N Follow ng the protocol outlined in Procedure L,
Exanpl e 104 is obtained from® (3- 10
chl or oqui noxal i n-2-y1) - 6- net hoxypyri di ne- 3- sul f onam de
EkDAplert2 : N- §(2xhdbro-3tmetho pbino junatxabix: i-44 ne

; tO (3 M) to afford
; S—ot e—Cotrrpotit arent (yell ow
povvder) after preparat|ve HPuC Treat ment of the parent
(46 ing; 0.1 nmol. 1 eq.) wt aqueous sol ution of
pot assi um hydr oxi de (196. 79 pr@\SO M 0.1 nunol; 1 eq.)
affords 48 ng (96.5% of the t|tIe°'corrpound as a vyel | ow
powder. 1H NWR 15(DI\/BOd 79 (hr d, 2H), 8.31 (dd, J
= 2.3, 8.7 Hz, 744@1§I\In 6H), 6.84 (hr d, 1H),
6.15 (s, 1H), 385 (s, 3H), .7 s, 6H). HPLC (max plot)
98% Rt 4.38tnin LO Ms: (ESH): .4, (ES-): 466. 2.
Exanpl e 105 :
N- {343, 5- di met hoxvphent ham nol noxal i n- 2-v1} - 6- oxo-1, 6-
20di hydr opyri di ne- 3-sul fonani de | (105) (Schenme 1) 122
h rN Fol | owi ng the protocol out “I ned in Procedure L,

nple 105 is obtained fromN-

F %ﬂﬂ“@?&)‘i&@l progoeal euilinedyn Progedugy hd%e%lyh 187 irerbmuingd| ffosm B de
cl{lgt%g.uﬁ&ahﬁ) 2@@ Wnob&z&ﬂsﬂ%ﬁ%dg (%0 n% el t?ﬁﬁé(la[‘)bél)' al& 2-chloro-5-

mamb@raaﬂ@g?w2 g 2048 rerholsd Heqt inth@Hd% ﬁﬁml) relaféeyd g2, |§mg é#ft) of the

I e Sy R

wk{pn agueb® solnfibib o { pntasdibin hydrog@le (72488 (.mM:AH)2 mBo4 1 eqraffaids=t4.4

m%[_(fzbﬂzof tﬂe’ﬂt e Cgfn%%t')r@b%s a%'éh%w Ryl ﬁ{ﬁ&@%ﬂ\?@%ﬁ 892 %V(‘% 1H), .88

(s( B, B: 184(52 279111@%@893@10)672& 2H), 7.60-7.05 (m, 5H), 6.61 (dd, J = 8.7,

3- | hen ui noxal i n-2- - 6- yi
2 3o Wth s o R e AP Rk el T IS P Sty
46203, 1190inmg, 99€ protocol outlined in Procedure L, Exanple
106 i s obtained from N-(3-
chl or oqui noxal i n-2-y1) - 6- net hyl pyri di ne- 3- sul f onam de
Ekdnple T3 : N-A5(NeHeHo=5-theffdxyplid)Aninv] quinoxalin-2-ylipyridine-3-

sulfonamide (103) — potassium salt (Scheme 1)

G
X,

|
=S=0

a

x 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 ul; 0.5 M; 0.16 mmol; 1 eq.) affords
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t 5di met hoxyani line (75.50 ng; 0.49 mol. 110 eq.) in EtOH
(2 mM) to afford 110 ng (54%!2bf the title conpound as a
parent (yell ow powder). Treatnent of the parent (108 ny;
7(0)111@493‘9/6)01C tht tidg compaunth aanydipwgousle:s OHNMRI(DMSdeﬁ)a%SMJ(m 1H),

0184 351 Putond) R e s & el aturiige 1 Sl Jifier 5144
(I%HH‘)IM?(( ([Bl,\/B@f;gGHzm ,690), 07]25@131204 Gn 72}13,8 B3z 59 drﬂ.,l]);{)g??lz &Zﬁlﬁ)mHPLC
apioth | 8 Reg bt sy (g o d ey i . S 124D
(s, 3H) HPLC (max plot) 98% Rt 4.02m n. LC VS

) 450 2 ‘ 123 Exarrpl e 107 b

Example 184 £ N33 3rdimethoxyphenyl) xali aethaxvpvriding
sul%namgxbge@é&eﬁﬁmlmmﬂ.@ 15107) - pot assi um sal t
Cheme oW ng the protocol outlined in Procedure

L, Exanple 107 is obtained flr om N- 3-
chl or oqui noxal i n- 2-y1) - 4-f | Jo t hyl benzenesul f onam d
e (100 ng; 0.28 nmml; 1 eq.) & 3,5-dinethoxyani|ine

(43.54 ny; 0.28 mmol ; 1 eq. ) inNfEtOH (2 M) to afford
58nmg (43.5% of the title Wound as a parent (yellow
powder). Treatnent of tar gnt (58 ng; 0.12 mol ; 1
eq.) with an aqueous solUti o OfH pot assi um hydr oxi de
(247.59 }il; 0.50 M 0.12 mod=s0 eq.) 1lO0affords 58ny
(100% of the title conpound ag yeIIow powder. 1H NWR
(DMSO-d6) 6 8.82 (s, 1H), 8.13 (dd, J 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. (t J = 2.3 Hz, 1H),
3.77 (s, 6H), 2.57 (s, 3H). HPLC(rrax plot) 99% Rt
F&llo2dig the ptodcdHoutiided if BSt)dudOR, Bkampk30) iddblaimkd fidEXaspl e

@!ereglrltl%aén-a.YHPe@ RSP pHRYHIIE Attt nEzaimen?-92 minolgl saakand B.5-

Aoy M@ ind (1 B2 R M 1demée 11 08)eq) iPRICASS HINkSatdrd 4§68 (slrs%) bY the
Fol l owi ng the protocol outlined in Procedure L, Exanple
tltiq)g)mpgugfgqsae‘ REA Belew Rp\(l(éer ) after preparative HPLC. Treatment of the parent (46

N, o LpeyH ﬁ&fﬂﬁma@aqﬁéaus §01m@5ﬁaﬁp@ﬁgglﬁh H?dr@xﬁélhf)@ 1791511 @S0 M 0.1

150 di met hoxyani | i ne

P IS 100 48 T3PS0 SR 15 CorapcBndt { TIRR et b AR
(ﬂi@§5§ﬂ6§ 8%%) (Slfd bl ? Stf‘Jlt(hﬁ JCO?P%WH a I’# Ay, Qng(éH)efﬁu (br d. 1H),
e parent

Tr eat nen
645 (9 11, BI854n SHouietUs. @B HPLG fma plpﬁ@&%stmrb&m (ESH):

46P0:88. kb 0-50 M 0.23 mmol ;1 eq.) affords

Example 105 : N-{3-](3.5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-0x0-1,6-
dihvdropyridine-3-sulfonamide (105) (Scheme 1)
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124 | 14ng (100% of the title conmpound as a green

powder. 1H NVR (DVBO-d6) 69.192(8, 1H), 9.02 (8, 1H

8.78 (br d, 1H), 8.25 (d, .1 =7.9 Hz, 1H), 7.43 (d, J =

7.5 Hz, 1H), 7.27-7.12 (m 4H), 6.95 (d, J = 8.67 Hz,

1H), 6.49-6.47 (in, 1H), 3.8B ¢8&.8K), 3.75 (8, 3H), 2.44

(8, 3H). HPLC (max plot) 98% 4.20m n. LC Ms: (ESH):

452.3, (ES-): 450.6. 5 Exanple Y09 :

4- cyano- N- 13- 1 ( 5- net hoxy-met b phenyl | am nol oui noxal i n-

2- yll benzenesul f onam dg (Schenme 1) Follow ng the

protocol outlined in Pr iy Exanple 109 is obtained

from N (3- o=4=0

10chl or oqui noxal i n- 2-y1) - 4- cyapQbenzenesul f onam de (536

nig; 1.55 mmmol; 1 eq.) and 5-1fetljoxy- 2-nethylaniline

(234.59 ng; 1.71 mol; 1.10 eq~}Nin EtOH (10 nil) to

afford 417ng (60% of the title}conpound as a parent

(yell ow powder). I H NVR (DMSO-d6) 6 2.04 (8, 3H), 3.75
F¢lpwigthe pBi@dl ¢udlshed dn BrogeddirdHz, Exdmpled 03 itbtaihedHom K-(33 ( d,

= 8 3 L 7.37 (. 7.5 | 7.90 (i
ctfogpalihglif oot -ngfiopyfing g ot OBy wley s mfidit dafng 3.5
dimedoBydriline2H)9,528n & (llnmsl; 116{pq.) MEAOHAG nflpto astordl3d) mg HIPLG) of
th% i f&'n%&q gs_gg/ %{Meg%%mf@%e& G Bl ETR.C. MK (DMSO-d6) 5
8.bl {s311|ﬂ,5:2_ﬂf§_§,h@1>),y7.92’r (:afa,tﬁwt.pmewli)l%m neg ‘V;M(ﬂ?ﬁ aHi),rv-.3|%£-y.35 {@; 4H),

t | dl ne-o-s nam ae - otassiums
o QBLh R e M2 B O o0 prbo2Br BRI Healothioon: re
3 Boamedones:kesExasmt ged3Ush9 obt ai ned from N-(3-

chl or oqui noxal i n-2-y1) - 6- net hyl pyri di ne- 3- sul f onam de

or

sulfonamided(106) —potassizny salt(p t of the parent (557 ny:
1.28 mml - 1 eq.) Swith an agueous solution of potassium
hydr oxi de (2563.78 pl; 0.50 . nunol : 1 eq.) affords
598ng (98% of the title conp as a brown powder. 1H
NVR (DMSO-d6) 69.02 (s, 1H), 8Y8 (s, 1H), 8.60 (s, 1H),
8.25 (dd, J = 9 et 3 Hz, Nop™42 (dd, .1= 9 et 3 Hz,
1H, 7.30 (m 2H), 7.15 (Ej%s , 6.50 (dd, .1= 9 et 3 Hz,
1H), 3.76 (s, 3H), 2.55 (5, SH 2.09 (s, 3H). HPLC (nax
plot) 99% Rl 3.88min. LC M °TES+):436.2, (ES-): 434.0.
10 Exanple 111: N-{3-1(2-chl ors=5- et hoxyphenyl)am no
qui noxal i n-2-y1} - 6- et hyl pyri dipe3-sul f onam de (111) -
potassiumsalt (Schene 1)

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. IlH NMR (DMSO-d6) 8 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, ] = 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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Fol  owi ng the protocol outlined in Procedure L, Exanple
111 is obtained fromN(3- 123

15chl or oqui noxal i n-2-y1) - 6- net hyl pyri di ne- 3- sul f onam de
(474 ng; 1.42 nmrnol: 1 eq.) and 2-

mathvib amemuoniﬁmﬁt astsilnm (saten(esgs ng; O. 678 mol :

1 eq.) wth an aqueous sol utjon of potassium hydroxide
(1358. pi; 0.5 M 0.678 nmmolg cq. ) affords 330ng (98%
of the title conpound as a ye powder. | H NWR
(DVMBO-d6) 8 9.40 (s, | H), (s, 20 1 H), 8.92(s, |
H, 8.25 (dd, J = 9 et 3 "H) 7.47 (dd, .1= 9 et 3
Hz, IN), 7.40 (d, J 9 Hz, wl-23 (m 31-1), 6.59 (dd,
J=9e 3 H, |I H, 3. 76 (s, oi’slol) 2.55 (s, 3H. HPLC
(max plot) 99% Rt 4.38min. L : (ES+):456.2, (ES-):
454, 1. Exanple 112 : met

5-1(13-[ (3, 5-di met hoxyphenyl ) arfi nokm noxal i n- 2-

25yf | am no) sul fonyl ] pyri di ne- 2- ‘car boxyl ate (112) (Schene
Fdljowid@the potaoFaltli@diimBrotdimrdk.dixample 100td dboeekdi fronPNa@edur e

OB B g0 Too S e By bl P 28 smpgy L g gnd

3 6 cﬁlﬁaﬁoﬁgmhﬂe (913m4m§ 0. 28 nﬁﬁbl) 1 @ﬁnitéquz mf)ttb aﬁyﬁmghigr(es 5%) of
7 9 : to afford

thsé Je%'g%as warsltt ﬁ@llpwmoyder%r%%%maétha pffﬁ? At Mey &7 giok: 1
Wﬁﬁ aqu&gﬁs %%ﬁtl&lm{%iﬂﬁﬂm @y&o%ﬁe (2017 59 :LF O%Ol‘M; AdhmoB. lge%)
= and
ds gﬁq}g (lﬁo%gof(tﬁﬁ tltj_q_ﬁomppulgiQaS(amellq_\moowc;ergg{ (\IMR EWO -) §§ 82 (s,

, PLC ’
11%“8 1%'(%3%] n&@ 8(4Set 31#%/57 B 7755 &ﬁ 1}@?9360(? JLgi 2(3@512(21314821)0273@21
4k 866D 1118 TH), 6 13 (L, )= 23Hz lH) 3.77 (s, 6H), 2.57 (s, 3H). HPLC (max plot)

| 2-"1}-1-
Py R A N LR S streme - T

Example 108 : N-{3-](2.5-dimethoxyphenyl)amino]quinoxalin-2-yI}-6-methylpvridine-3-

sulfonamide (108) — potassium salt (Scheme 1)

@
CEIH

)
=S=0

=
x N

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

Fol  owi ng the protocol outlined in Procedure L, Exanple
113 is obtained fromN-(3- 124
chl or oqui noxal i n-2-y1) - 1- net hyl - 1H i m dazol e- 4- sul t bnam d

1 Binf5000Pg) o0hd it lenqvnipourkd @a. grgenDowd&b it I RIS { eiShado) ami. 19 (e H),

o7k T B ST o 3 TG00 PR erEs 2R

4af, 65 dd, 2k 8eDHL, 2999 6.0d-6 themt IH) B8EANPANYBTS &S 3H),2a4gRt3H). HPLC

bl EGR b R ety i (o

6.80-6.58 (m 1H), 3.82 (s, 3H), 3.71 (s, 3H). HPLC
E(max pl ot) 99% Rt 4.32m n. LC/I\/IS ES+ 491. 2, ES- 489.1.

N-{3-[(5-methoxy-2-methylphenyl)amino]quinoxalin-2-

witbclerkd iedindidE{ DN PG| am ol qui numal i n-2-" 11- 3- (mor p
ol T n-4- VI ear bonv benzenesulfonam de(114) - potassium
salt (Schenme 1) FoI | owi ng t(|)he protocol outlined in
Procedure L, Exanple 114 is o@ ed frotn N-(3-
Schlorqu|noxaI|n 2-y1)-3-(nor n- 4-yl car bonyCbenzenes
ul fonam de (600 ng. 1 39 nml,;, %,eq.) and

3, 5-di met hoxyani l i ne (21 ; 1.39 mol, 1 eq.) in
EtOH (7 m) to afford 23 3¥NQ) of the title conmpound
as a parent. Treatnent of the paecent (237 ng; 043 nunol;
1 eq.) with an aqueous sol uti on f potassi um hydroxi de
(862.43 ill; 0.50 M 0.43 mmol {” 1| eq.) affords 215 ny
(85% of the title conmpound as yeI | ow powder. 1H NMWR
(DMSO-d6) 6 8.78 10(s, 1H), 8.0%-8.02 (m 2H), 7.49-7.38
(m 3H), 7.31 (d, J= 2.3 Hz, 2HN, 7.20-7.08 (m 3H),

14- | (

bt RehuteBl logbhyn fpolduistr iy ipl¥ ratia M i)
clB&0qdinoxaEs2)yl)- 454383nﬁbenE¥mBmﬁﬂuaIﬁ1dh NB6 nidy E)Gémmhel 1&d) and 5-methoxy-

3- 13- 5- D net ho he in I
2-@%&8#%1@@8 (g@i :YE)S/ 1P (I;]ly qb‘ﬂ eq. 92 ]ﬂBi—ln(‘R)( ml) to agfm)(i 4%17j %HJ)’ ) of
the title compound as a parent (yellow powder). 1H NMR (DMSO-d6) 6 2.04 (s, 3H), 3.75 (s,
3H), 6.64 (dd, J =2.6 Hz, ] = 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, ] = 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.
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Met hyl

3-[(13-[ (2, 5-di t net hoxyphenyl¥am no] qui noxal i n-2-yl | am no

) sul fonyl benzoate (30 ng, 0.061 ntnol), NaCH pellets (3.6
Fottpwifi9the protmb) owlired di BlsooéduaiL JExamplt 1116 is]punimdlfrm NEGMeOH

S A e S N e R R G AR Dt SR R

mteimexﬁnataﬂymﬂeﬁt(m6,37tdﬂg 2r38aahblom. S X ﬁIUEte)H\(aSmIalw didrd esmg

1 | d d
b8 s 2l e S B R e R a4 na R 2 P SRS Leg)
wah a%quebIRLsalz ugxamsflwtmmmagd?&ldé 12564.78 21;0 30 MO MEinnloES+)y:) affords
5%841{%%% ijhﬁféﬂ%ww%w?abfp% PeNifsE oM ANMR NP0 A8 (- 11 B)-

8 BY 4, 1HR8®OqL, qmcgﬁ(ﬁ&1]699et3ﬁ£qmommdnhe9 gengy 61|H) 7.30 (m, 2H),
protocol outlined in Procedure M anple 116 is obtai né%l
747 67 Tt iy (dd, J=9 el 3 Hz, 1H), 3.76 (s, 3H), 255 (s, 3H), 2.09 (s, 3H). HPLC (max

1%f)l9(>%3R[§§8I§mdtém§caé¥m%%&' % J : A9 gui noxal i n-2-yl t am no)

sul fonyl ] benzoate in a xture of MeOH and H20 in
the presence of NaCH (yeI I ow soI id, 10 rrg 15 %9 . 1H NWR

-Ismomnge(nm)o—ngg @galt?(S‘éEen?eF)O (m 1H) '7.58-7.55 (m

1H), 7.41-7.32 (m 4H), 106.23-6.22 (m 1H), 3.75 (s,

6H). HPLC (max plot) 93 % rf. 4.07 min. LC M. (ES+):

481. 1. Exanple 117:

4-1({3-1(2, 5-di net hoxvphenyl ) a (gui noxal i n-2-yl | am no)
15

sul fonyl|l benzoic acid (117) ol  owi ng the general
protocol outlined in Pr P H Exanpl e 117 is obtai ned
from net hyl [@:*

4-[(13-[ (2, 5- di met hoxyphenyl Namic] qui noxal i n-2-yl t am no)
sul fonyl ] benzoate in a 1 to 1CFFFSHQ,II‘e of MeOH and H20 in

the presence of NaCH (dark greeg\solid, 10 ng, 23 % .HPLC

(mex plot) 96% rt. 4.17 min. [ s (ES+): 481.5.
>

Following the protocol outlined in Procedure L, Example 111 is obtained from N-(3-
chloroquinoxalin-2-yl)-6-methylpyridine-3-sulfonamide (474 mg; 1.42 mmol; 1 ¢q.) 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. pl; 0.5 M; 0.678 mmol; 1 eq.) affords 330mg
(98%) of the title compound as a yellow powder. 1H 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, J = 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-dimethoxvphenyDamino]quinoxalin-2-

yllamino)sulfonvl]pyridine-2-carboxvlate (112) (Scheme 1)
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20Exanpl e 118:

4-1({3-1(3, 5-di net hoxyphenyl )!df nol qui noxal i n- 2-yl | am no)

sul fonyli benzoic acid (118) 129 0 OH Foll owi ng the

general protocol outlined in Procedure M Exanple 118 is

obtai ned frommethyl 4-R {32 3di met h oxyphenyl ) ami

noJ] qui noxal in-2-y]}am n o)sul nyl Thenzoate in a l to

I mxture of MeOH and H20 in thg presence of NaCH (yel |l ow

solid, 10 ngy, 15% . HPLC

LG/ Ms: (ES+): 481.5. Exg 19:

4-1({3-1(2, 5-di met hoxvphehyl¥anfhol utlinoxal in-2-yllam no

)sul fonvll butanoic acid (11973=HO0 10Fol | owi ng t he

general protocol outlined in Pgocedure M Exanple 119 is

obtai ned from nmethyl 4-[(

{3-[(2, 5- di met hoxyphenyeam no] [ noxal in-2-yl

am no) sul fonyl | butanoate in ag o 1 mxture of MeOH and

H20 in the presence of NaCH (dark green solid, 10 ny,
F@0Ming tPhGt(crboutipledtin) P@9&4ura k.. EX3mBR 142 s obl@idiBron{ HSthyt 5-{[(3-

*f{"rfﬂ‘f%%ﬁﬁ‘gé SRR R o r s rar et a0 2 PP lch g

3 gldiactdAyanibid @200 engadi7d n{nddA0).5 ¢q.) in EtOH (5 ml) to afford 650 mg (69%) of
the title compound as a parent (yellow powder). 1H NMR (DMSO-d6) & 9.37 (d, J = 3 Hz, 1H),
8.98 (m, 1H), 8.63 (dd, J = 9 and 3 Hz, 1H), 8.21 (d, J = 9 Hz, 1H), 7.85 (m, 1H), 7.59 (m, 1H),
7.35 (m, 4H), 6.24 (m, 1H), 3.90 (s, 3H), 3.75 (s, 6H); HPLC (max plot) 86%; Rt 4.43min.
LC/MS: MS : (ES+) : 496.2, (ES-) : 494.2.

Bl ot) 97% rt. 4.06 mn.

Example 113 : N-{3-](2-bromo-5-methoxyphenvl)amino]quinoxalin-2-yl}-1-methyl-1H-
imidazole-4-sulfonamide (113) (Scheme 1)

N NH
AN
X
N IIIH
0=8=0

Z N
N—1/
/

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). 1H NMR (DMSO-d6) 6 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.



130 Fol l owi ng the general protocol outlined in Procedure
M Exanple 120 is obtai ned fridm met hyl

41(13-[ (3, 5-di net hoxyphenyl ) am no] qui noxal i n-2-yl I am no) s
minﬁ 3] I1 byt -dimethexyphéry)hnmin of i winexaiin - araplilin-4-n

Ssthetn 29,70, FC

Exarrpl e 121:
3-1(13-1(2, 5-Di net hoxyphen?k@bﬁﬂl uoi noxal i n- 2-yl | am no)
0

sul forwl | thiophene-2-carb ic acid (121) OH

Foll ow ng the general protocoll outlined in Procedure M

Exanpl e 121 i s obtai ne et hyl

1031({3-[ (2, 5-di net hox am no] qui noxal i n-2-yl |

ani no) sul f onyl | t hi ophene- 2! caF“BoxyI ateinaltol

m xture of MeOH and F120 in %1 eopr esence of NaCH (yel |l ow

solid, 8 ng, 28 9% .FIPLC (rral otp”@b?% P. 4.07 mn.

LC/ MS: (ES+): 485. Exanp N

3-1(13-113, 5- D net hoxvphenybam nI utti noxal i n-2-yl | am no)

sul fonyl|l 15t hi ophene-2-carboxvliic acid (122) OH
Félwioyha grdtdwel @mllimdaﬂl Ppratuoch] Exampleilné ds abmikddmedNr@- M

d f
o B s 2 B B T R GneGseamide (900 pabdgyret |
edd) éndrByd-flinkeihoRN@IRe 22 10a81 hﬂgmlsatrﬁnblm aq.lintiOH (mnxl; m)raefoﬁf
Z%g%vwgwkgo%ﬂg d&ggl%?r%g% /6ea§nlent %t(t egll)alﬁgq\%v (2831% % 433; mmol; 1

ed. Bt an #ABéoB ,solﬁfl&c@qjebtaesu&lln hEx-aripé 86243 ul; 0.50 M; 0.43 mmol 1 eq)
wphenyhani nol tr ai noxal

af6°f§%%ﬂi5f%ﬂﬁ5f@ ﬁéﬁsf; (il F%‘B%fh‘aﬁ & sl ppgyr. THAMR oRis6-488 $s
(s, 1H), 8.05-8.02 (m, 2H), 7.49-7.38 (m, 3H), 7.31 (d, J = 2.3 Hz, 2H), 7.20-7.08 (m, 3H), 6.14-

6.12 (m, 1H), 3.77 (s, 6H), 3.65-3.10 (m, 8H). HPLC (max plot) 95%; Rt 4.25min. LC/MS:
LC/MS: (ES+): 550.1, (ES-): 548.2.

Procedure M

Example 115: 3-[3-(2.5-Dimethoxyv-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) arc dissolved in a 1 to 1 mixture of MecOH 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 HCI 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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Met hyl -3- 4-[(13-[(3 , 5-di net hoxyphenyl ) am no]

qui noxal i n-2-yl | am no)sul fory$]plicnyl propanoate (50
ng, 0.10 nmol, | eq.) and lithium hydroxi de nonohydrate
(20.1 ng, 0.48 mml, 5 eq.) are dissolved in THF (I nil)

bﬁla@ngrmll@nd the preci p|tate forrred i's f||tered off then
mashed with water until neutral. The solid is dried under
vacuum at 40C over ni ght, akfo diqig 38,1 ng (78 %9 of the
title conpound as a yell ow er. 1H NVR (DMBO-d6) 6
12.30-11.95 (in, 2H), 8.91 Z1H), 8.02 (d, J = 8.2 Hz,
2H), 7-95-7.82 (hr s, 1H) n7.80-7.50 (m 1H), 7.48-7.23
(m 6H), 6.23 (s, 1m,&75 (s 6H), 2.88 (t, J = 7.2 Hz,
2H), 2.56 (t, J =7.5 N : HRLC (nax plot) 100% Rt
4.10 min. LCO M. (ES+): 50904§ L, 0507. 4. Exanpl e 124

5-1(13-1(2,5 dinethoxyphenyl)tn1 ol tiuinoxalin-2-yllamno

F%:lg)ll&%i%%{ﬁ% l&'eneﬁal pq@cga)\f loﬁtlhih&pﬁefqgcegu&% €185 Q)bﬂailr%?r)&og methyl

e protocol outlined in Procedure N
31@A4-[(3s5-dibtegiomethefiyl mmimdquhiydxabn- F(yl}{aBuno)sulfonyl]benzoate ma 1 to 1

o}y S A RO AL AR P PN g

(I B Oatoal 6113 4R (81 nhEhy T A (s 0B B9 iy d iHat 5§ @611:’[}1@ 37(Id621=1(1r9dﬁz, 1H),

USRI O el VO PR il i O

6.CBNBO{(ao ) HE 3173 (6 BH(.IHE,C (oidx, pldP937%, (th4.67 mﬂtHLC/l\QS 15S¢s,481.1.
1H), 8.62 (d, J = 2.7 20Hz, 1H), 7.97 (d, J = 7.5 Hz,
1H), 7.68 (s, 1H), 7.65 (m 1H), 7.47-7.34 (m 2H), 7.02
2 dinodalin-B-vkaménosuiényll benzoic
max
499, 3.

Rt 4.5lnin LC/MS: (ES+): 501.3, (ES-):
Exanpl e 125 : 5-W 3l (3, 5-dijmet hoxyphenvfl am no

qui noxal i n-2-vl I am no)sul f 6 -4-

Snet hyl t hi ophene- 2- car boxyl ?@gi d (125) Follow ng the
protocol outlined in Procedurg Ny Exanple 125 i s obtai ned
frommethyl 5-](I3- NS

[ (3, 5-di met hoxyphenyl) Lvhw noxal i n- 2-yl |

ani no) sul fonyl ] - 4- net hyl't hi'opléne- 2- carboxyl ate (99. 4ny;
0.18mmol; 1 eq) and lithium Ay i de nonohydr at e

(37. 74ng; 100. 90nunol; 5 eq) 1n 1.5 m) and water
(1.5 mM) to afford 82.1ng (91% of e title conmpound as
a yel l ow powder.1H NVR (DVMSO-d6) 6 13.56 (br s, 1H),
Fdlpva&e (hhrzessral pief)tpcdB 08i0inédsin Rro¢d)1ureMSExe(nmie 1;],7 ilslobyamed from methyl

4&{2@?[% gmjé %ﬁ{f&wylbaalrﬁgqlgmﬁgahlg- -y}l_ﬁlr'_rl)ngp)&}ﬂfs' {1%1 begzloa 1n a ]7 to 1

nﬁﬂul’cll%lf(Me(Oﬁ)amp He®)in 918predncedo20adH. (ddr/gdsn s()Er$+1)0 m5023 %).HPLC
lgt) 96 A), it. 4 171m1n LC/MS: (ES+): 481.5.

Example 118: 4-[({3-](3.5-dimethoxvphenvl)amino]quinoxalin-2-yllamino)sulfonyl] benzoic

acid (118)
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Exanpl e 126:

5-1({342, 5- di met hoxvphent hanmi 8dl oui noxal i n-2-yl | am no) sul
fonvll -1- nethvl-1H pyrrol e-2-carboxylic acid (126) - di
pot assi um sal t 133 carboXyIate (108.3 ny; 0.22 nmmol; 1
eq) and |ithium hydroxide floposylrate (45.67 fig; 1.09
nanol; 5 eq) in THF (2 m) a' water (1.5 m) to afford
1023 ng (97% of the title c0qpound as a green powder.

Treat ment of the paren s ng; 0.19 nmmol; 1 eq) with
an aqueous sol ution of %m hydr oxi de (754 5pl; 0.5
M 0.38 mmol; 2 cq) affordsl 1 ng (100% of thetltle
5 conmpound as a green povvder i MR (DMBO-d6) 6 9.31 (s,
1H), 8.83 (d, J 3.0 Hz, 1H) P. 35 (t, J = 8.9 Hz,

2H) 720705(m 3H), 6.93 (d, J %/9.0 Hz, 1H), 665

(d = 1.9 Hz, 1H), 6.46 (dd, J = 8.7, 3.0 Hz, 1H),
F‘Ql!?Wll:%—I)he gguegal pratocaspytling!l ipProepdurg i, Exqpints [ Haix oplastey ﬁgg%nethyl
4- @g% %(3%Mtﬂogﬂl@nylfaﬁ§ﬁ&]qunﬁ%hﬁ2 )Xl}%§11ﬂo)su‘f1§gylﬂjeniloqéx gphe; |

tllr(a i)EM@i BaddHrf iththg ypdservy wa Napdl ellavoseld, A0 2agy |15 %G)vi BiY)(S (max
plg 99%3/11'4&6&?&@\'@9@%@%%‘1'5‘?' 2-carboxylic acid (127) -

pof assi um sa ol'I'owi ng the protocol outlined

in Procedure N, ExaerI e 127 is obtained from nethyl

U
bt ilc:hclﬂf{ltwl 1H- pyrrol e- 2- 150ar boxyl ate (94 2 ng; 0.19
mmol ; 1 eq) and |ithium hydroxi de nonohydrate (39.72 nu;
0.95 mmol; 5 eq) in THF (2 né) and water (1.5 m) to
afford 87.1ng (95% of the ti |® compound as a yell ow
powder. Treatnent or the paren 6.9 ng; 0.16 mol ; 1
eq) wth an aqueous sol uti N\j!;“p tassi um hydr oxi de
(636.19 ul; 0.5 M 0.32 -2 eq) affords 87.1 ng (98%
of the title conpound as a Y@l |é8W povvder 1H NMR
(DVMBO-d6) 6 8.85 (s, 1H), 7.487 8.3 Hz, 2H),
707.28 (d, J = 2.3 Hz, 2H), 7. 21} 13(m 2H), 7.09 (dt,
J =75 1.5 Hz, 1H), 6.62 (d, J 1.9 Hz, 1H), 6.11 (t,
J =2.3 H, 1H), 3.79 (s, 3H), 3778 (s, 6H). HPLC (nmax
Falosting ﬁz%bndﬁil pBot8&irontlindédInNBoced SN, Ex484plH1 19 ESbhined 8@ nbmethyl

T T ooy MU R 2 YRR R Y PRS00 | Wiy © |
m$il QTWIdOH 2bP B, diif @h?pre@n Oy NhOHaaAH ofcked8plid, 10 mg, 30%). HPLC
(max plot) 99%, rt. 3.82 min. LC/MS: (ES+): 447.1.

Example 120: 4-[({3-[(3.5-Dimethoxyphenvl)amino]quinoxalin-2-vl}amino)sulfonyl
butanoic acid (120)
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134 0 OH Follow ng the protocol outlined in Procedure N,
Exanpl e 128 is obtai ned from®&thyl 5-[({3-
[ (3, 5-di met hoxyphenyDam no] qui noxal i n-2-y11-

Feliowim Blﬂlgfsnnnq/llﬂrqnwdl dhtﬂieedzmdao@dmll‘dt Exang00120gis oBtaﬁledﬁmhz methyl

d
EReR R D T e P AR
nﬁ)&ﬁﬁ%of ofedrhend HE(D én o ppsetitd od NadHyEkllewsgawde fimg, 261 YNVRPLC (max

(- d6) . 69. 3 .1=.3 , 1H), 8.99 (m 1H), 8.62
P‘%I?g?%“:g~§l‘£ﬂ’dg§§1ﬂ§~,@%¢by44§lﬁzo (d. .1= 9 Hz, 1H), 7.87
(m 1H, 7.59 (n-i, 1H, 7.35 (m 4H), 6.24 (m IH), 3.76
i HPLC rsrax pI ot) 985% Rt 4. O4mn LC/I\/IS ESl+)

ﬂm—,éﬁihgg ;ﬁrmxgﬁéwm@pnvf | ani no] qU| noxal [ 1} 3(rror ph
ol 1 n- VI net ny enzenesul f onam de (129) C

N- 13- [ (3, 5- di met hoxyphenyDanj ng
qui noxal i n- 2-y11- 3- ( nor phol i n- 15
yl car bonyl ) benzenesul f onam de 34 ng: 0.33 Mol - 1 eq.)

was suspended in THF (SH@[ Hli't hi um al um num hydri de

(669.57 pl.; 1 M 0.67 eq.) was added dropw se.

The sol ution was stirred ¥t Wor 1h30. The reaction was

quenched by addition of 25.4 aff wat er, 25.4 pl of NaOH

IN then 3 tines 25.4 ul of watgr d the precipitate

formed was filtered through celilte. The filtrate was

evaporated then the oily residue was taken up in water

Feltravingathe genrral girpteend owilingd @0PrpiClare I Exafipde 13 1his abtaih@d fileer methyl
. \ . Ak

- el SR R LG B B A A P B oot

inaa )leiol b\tmstmfei o MEOeRbmEHLO 0h thderepance off I‘{a&]H (EB6wnw]id08 OB, 28

(y%] (’3”‘6 10})9%%’2‘? g{% r‘lr\% 5/37%0?‘9? he tllt |22 yongoﬁzd

as a yel | ow powder. 1H NVR (DVMSO-d6) 6 12. 38 (hr s, 1H),
0. . . .1

e : e pheg Aning | o 0 i A sulfor
tl{ib ené—@carl?ox ﬁcz?m@@ZQ}n 1H) 7. 41- 7 34 (|n 4H)
T%TM—LIFIL 4.43 (s, 2H), 3.90-3.77 5(in, 2H)),
3.75 (s, 6H), 3.71-3.56 (in.42H), 03.31-2.96 (in, 4H).
HPLC (max plot) 98% Rt 3. 54m L& M5: (ES+): 536. 3,
(ES-): 534.4. Exanple 130 :

N-{3-1(3, 5-di net hoxyphen@,il@fml qui noxal i n-2-y11-4-1(4-m
nz

et hyl pi perazi nl -yl ) met hy
di NCl salt 10

enesul fonam de (130) -

”d B
o) 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)sulfonyl]thiophene-2-carboxylate
ina 1 to 1 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-dimethoxyphenvl)amino]quinoxalin-2-yllamino

)sulfonyl]phenyl}propanoic acid (123)
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Fol  owi ng the protocol outlined in Procedure 0, Exanple

130 is obtained from N-{3-[(375-

di met hoxyphenyl ) am no] qui noxal i n-2-y1}-4-[ (4- net hyl pi pera
zin-|-yl)carbonyl] benzené¢sul fonam de (171 ng; 0.3 nmol;

1 eq.) and lithium al un nfl Pide (607.84 itl; 1 M

0.61 mmol: 2 eq.) in THE (1@? ) to afford 74ng (44. 38

% of the title compound zﬁ}s parent. 15 Treatnent of the
parent (74 ng: 0.13 n eq) with HC1 in MeOH

(647.39 pl; 1.25 M Ot s © eq.) affords 72ng (86%

of the t|t| e conpound as a ygllow powder. 1H NMR (DMSQU6)

8 12.28 (hr s, 1H), 10.02 (h¥ 1H) 8.93 (s, 1H), 8.12

(d, J =7.9 Hz, 2H), 7.91 (s, ~ 7.64- 7.56 (m 3H),
7.41-7.34 (m 4H), 6.24-6.23 (m 1 ,O|_3.90-3.60 (m 4H),
3.75 (s, 6H), 3.45-3.32 (m 2H), 3.20-2.90 (in, 4H, 2.74
(s, 3H. HPLC (max plot) 99.5% Rt & 34nmin. LCOMS: (ES+):

[

M%g?@ﬁz(g LS %Slngﬁléégph&gg’aglég}?@%x%oﬁ/gﬁ 3 14% Mo ey
p@g@og@%(}-@g@% NaR1, gg%) amk hﬂﬁp}t@hﬂ@(}_mde monohydrate (20.1 mg, 0.48 mmol,

- 14 I [ o
5 %%S Q‘ﬁ%@ﬁé‘i‘gﬁe@ﬂ\t @wgafgggm%ﬁgeggafomm& gsuﬂe%é abkdsoec
[oFQh] dwiengs HGR lblrls)actd;d hm@lumqhmgdlcndm Pt ackitie pechjlatExampll & filtered
oft ok oL BB SRl SR St itried uodsyragum 406 pigmien:
afforiide 38110g ITIR %@ o?_dmmle colmpeand and yd:llot)xhpowdeal WHNMRN(DMSO-d6) &

AR TR, B P B, DT 2,70, el o

11pR7est7.39 (o) 6HR 4.78 d\dbmﬂatmer(%mm (6B%7. DH.IN®, 2.6 (187 = 7.5 Hz,

d O d6 2.59 (h

215[) ﬁ’iﬂ“@%@( SL/H%} rLCéMgs(E(@h) 55%? E%‘ ?45878} 15 (m( r
8.10 (d, .1= 9Hz 2H), 7.94 (hr s, 7.80-7.55
E(m 3H£ 748730(m2|—2 7d 3= 8.7 Hz, 2H. 859

K HNH e l\.‘

nﬁi&lth&pz&e(-ﬁ-car%b&yhc]aﬁ N)Ii@g( DNSO' d6) 6 5 exchangeabl e
protons max p o 8% 103.25mn. LCO MS: (ESt):

466.5, (ES-): 464.4; 4S m n 100% Exanpl e 132 :

N- 131 ( 3, 5- di met hoxvpher? nol uui numal i n-2-' 11- 3-
(hydroxymet hyl i benzenesul m de (132) 15Fol | ow ng the
protocol outlined in Procedur% 0, Exanple 132 is obtained

from Met hyl 3403-

[ (3, 5-di met hoxyphe aplno] qui noxal i n-2-yllam no) sul

fonyl ] benzoate (150 ng;¥ 0.80mmol; 1 eq) and lithium

al um num hydride (333.653EF° 1 M 0. 33nunol; 1.10eq) in
THE (8 m) to afford 1 98% of the title compound as
a parent (pale yellow po ). 1H NWR (DVMBO-d6) 6 8.79

(s, 1H), 8.03 (s, 1H), 7.91 , ) =1.9 7.2 Hz, 1H),
7.40-7.26 (m 6H), 7.16-7. (m 2H), 706.13-6.12 (m

1H), 5.24 (t, J =5.7 Hz, 1H, 4.51 (d, J = 5.7 Hz, 2H),
FQlowing the philtcol ddBliEd (irBoocqaluat N, REAmD i) 12Rts Gt Qs frm hiedhWSs-[({3-

[(&E—Sd-{&:ethc‘)‘rx%hen’yl)grmno?qumoxzﬁm—Z 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, J = 7.5 Hz, 1H), 7.68 (s, 1H), 7.65 (m, 1H), 7.47-7.34 (m, 2H), 7.02 (d, J = 8.7
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137 Exanple 133 :
3- (am nonet hyl ) - N- 13- 1( 3, 5- di A&t hoxyphenyf i am nol qui noxal
i n-2- ylthenzenesul fonam de (133) - HCl salt
H%H)| @62 Glg, 1 he.7p2.o6tHac b)), 386 K4, AEY 31718 (Rr3dh iy @, TH). HRAGmex plot)

9%“/33'{%45 i %@&&pﬁ?@%%ygﬁyh%é ial i n-2-yl thenzenesul f ona

rnide (300 ng; O 65nrnol; 1 eq) and lithium alum num
. ph : )

’ LC O ETA ! QILY1)$ HHALILO X
&@@nén@z—cm@x'ﬂam@m(1ﬁs’l)50 mg; 0.32 mml 1 eq ) with
I n 25 M 1.61 mmol ; 5 eq.) affords

64mg (40% of the titl % 10conpound as a yel | ow powder. 1H
Ay

NVR (DVBO- d6) 6 12. 37 ™), 8.85 (s, 1H), 8.27-8.12

(m 4H), 7.91 (s, 11-1), ’0-7.56 (m 3H), 7.37-7.32 (m
4H), 6.23 (s, 1H), 4.17 11 (m 2H), 3.75 (s, 6H). HPLC
(max plot) 98.5% g "n. LC VB (ESt+): 466.4, (ES-):
464. 4. Exanpl e

N-{3-1(3, 5-di net hoxvphé‘n é)am ncd qui noxalin-2-1711-4- 15
(hydr oxymet hyl) benzenesu%? Strami de (134) HO Fol | owi ng t he
protocol outlined in Pr gre 0, Exanple 134 is obtained
from Methyl 44( t3-
[ (3, 5-di met hoxyphenypam no] geHoroxal i n- 2-yl } am no) sul f onyl
] benzoate (150 ny; 0.30 , 1 eq.) and lithium alum num
hydride (333.65 p.1; 1 M 0.33 mmol; 1.1 eq.) in TI-1F (8
Fotlowitothapfotred] aidlired ng Plod&hge NfExtahglet 126 liobtomgldumd mathybS-[ (13-

(G3ER LSS By thRT byl B En MR S Pl Redy oo

catb&ta® @840 0.13Dmol7 1 44) and lithdurs h@dr3xidd 38 ndtg draBl({3Y.74mg;
37-7..33 4H) .17-6.1 1H)., 6 o, L 4. 55

%gmmaw bt Qs flpad pdit D by 3084 T S isgilien
defgolvind ad Etbiv p@a@ﬁeﬁlH iﬁ&& ()DMS©516?36 13.56 (bElx aIIHJl e. 5@(51* 8 lH) 8.90
met hoxvphe am nol qgui_noxal i

<s< réw&m T s Re o d o aBs gl £ ¥ .55 626 (s

=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.

Example 126: 5-[({3-](2.5-dimethoxvphenvDamino]quinoxalin-2-yl amino)sulfonyl]-1-

OH

Following the protocol outlined in Procedure N, Example 126 is obtained from methyl 5-[({3-
[(2,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-1-methyl-1H-pyrrole-2-
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N OH Fol I owi ng the protocol outlined in Procedure O,

Exanpl e 135 is obtai ned fromldgthyl 5-[ (13-

[ (3, 5-di met hoxyphenyl ) am no] qui noxal i n-2-y1}am no) sul f ony
cdrbqytatedil D3 Zrgc@RD omydlalt @) @RPRhivy hydirekddenmwiohydiate ¢#5)67angt 1.09

' ' hydri d 0,49 X 4 [:..1.1
gt o e e 6 0 o B Amrla” P BERRe i ppouna
add Sg'\;lé% ;gmmg Ug@tm; al thapeatt ;Q %ﬁingg(\m %me_m%rl) eq) bvilthl aﬁdhﬂfﬁeg%s solution
égﬂtasgﬂi}}l@yqerégie@ % g '5_%419838(1%“1811 ;Deq) aifoyg}_l%)é 1 ng_()l O(Y‘%) 9lghe title
cdrBpoubds a éﬂ?&ﬁbo@ﬂ&% m RMR (ﬁ\%solae) 89 88(@ mH) 18@3% 1 -MBO Hy, 1H),

468.
TN 9hAL S e Ry BIBAUT (TRt bR AT Mo S -6, (ot bGT~
1]!&}3'6446 (Qmethyt khemzepgsidd Qnani de (slﬁ@ 3 77 H,C%H§ EHIiLc (max plot)

l'i owi ng the protocol outlined i n Procedure
INBER 1 5960 (P firomh N8 ,182.4.
di met hoxyphenyl ) am no] qui noxal i n- 2-y11-4- ( nor phol i n-4-yl c
ar bonyl)benzenesul fonam de (165 20nmg; O. 32nm)I 1 eg. )
Ex ) . , TR0l |

i T bl [0 S AR (e T101 &

rent 139
benzenesul i onam de (97 ng; 0.18 mmol; 1 eq.) with 1-1C1
in MeOH (724.39 ul; 1.25 M ‘P,rnol; 5 eq.) affords

96mg (93% of the title conpo as a yell ow powder. 1H
NVR (DMSOd6) 6 12. 32 (br s, 1HYT 10.54 (hr s, 1H), 8.94
(s, 1H), 8.21 (d, J = 7.90 (s, 1H), 7.75 (d,
J:7.9Hz,2l—|),7597 w 7.42-7.34 (m 4H),
6.23 (t, J = 2.3 Hz, 0¥, 2H), 53.97-3.85 (in,
2H), 3.75 (s, 6H), 3. 71 3. 60 m=2H), 3.28-3.01 (m 4H).
HPLC (max plot) 99% Rt 3.61m LQI\/S: (ES+): 536. 3,
(ES-): 534.2. Exanple 137 :
N-13-1( 3, 5- di net hoxyphenyl | ani no
et hyl pi perazi nl - xI')met hyl | benzengsul f onani de (137)- di
NCl salt 10 Fol | owi ng the protocol outlined in

Fetopdegitie eraocobxlist én Rgedquse Ntxampied 2 niorhtapedprqng gietyl 5-[({3-
(GRS oL e
carb@fqla}e (@h4d nhg; OHP i Ued)aodditijuir hytoxid4@o@Bydhte (39.F mQ; ©%5
mﬁ@, q? nef’Hl} ﬁptgla-rgg!?wgt%p ( lr.g 1]11)&(9 a@grzl %‘}‘i’mg %9§%)rgf tl‘(e%i'tféoco&{)ound asa
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. IH NMR (DMSO-d6) & 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,J = 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-dimethoxyphenvl)amino]quinoxalin-2-vIlamino)sulfonyl

pyvridine-2-carboxylic acid (128)
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| Sas a parent. Treatnment of the parent benzenesul t bnam de
(211 ng; 0.38 mmol; | eq.) wi'th HC in McOH (1845.93 ph
1.25 M 2.31 mmol; 6 eq.) affords 184ng (77% of the
title conpound as a yell ow powder. 1H NVR (DVBO-d6) S (,
Hy, 12.31 (br s, 1H), 9.91 ( °N), 8.91 (s, 1H),
8.12-8.05 (m 2H), 7.91 (s, 1 7.61-7.56 (in, 3H)
7.42-7.33 (m 4H), 6.25-6.23 ( 1FD 3.75 (s, 6H)
3.75-3.25 (m 6H), 3.10- H4H), 2.71 (s, 3H). HPLC

(max plot) 100% Rt 3.3 OLC/ Ms: (ES+): 549. 4,
(ES-): 547.3. CHN anal ysis: '[CZ’%*HSZNGO4S—2 0 HC1l-0.8 H201
Cal cul ated: C52.88% 1i 5. 64% Ni3}21% Found:

C52.94% 1-15. 63% N13. 21% Exa 138

N- 13- 1( 3, 5-di met hoxvphenyl | am pui noxal i n- 2-01- 4-

1( di met hyl am no) net hyl | benzenesul f onam de (138) - HO salt
140 Followi ng the protocol outTemed in Procedure O,

A R TR AR g ST ARV (e

[(d] :smayb@ﬁnﬁﬁmﬁﬁ%q%g@%m.zh }&iluna)gﬁllgolny:qpﬁ@ﬁhﬂe-anﬁbbmdﬁé 200 mg;
al um _num rrae nuno

O4mpmels! sgd %/ndtfefgwﬂa .nwnslmati é@éeﬁ& g 20 anrpgly § ga. %ﬁﬁ%mm}igﬂd

wﬁtep@rlﬁlljl to affEﬁ@ @Ssniﬁgl 1950f) orhR ti@l@&:@ﬂﬂbodﬁﬁ RZE Qaﬁw Iﬁdm@mlﬂmM%

Iﬁ% %}ﬁ wth I n MeOH ul

(VISQ- @53 ﬁﬁ*él(d 15 %HZ) £$.81 % 1@3@62((11@33% élfd 3 Hé Kt §- %0 (d J=9

HE olrmo?'@’ﬂgﬁlslfﬂ Y& }_f)n?vl’}ﬂ 07"?53(&11 i-l:ﬁ)d%né @M?’%?@](S’: I—ézl-sl,}’;IECIZ ’(Iﬁax plot)

9&:;% Rt74@4hzm(15LC/M% (E$+)758%5(E§) 4803 Hz, 2H), 7.59-7.56
(in, 1H), 7.42-7.34 (in, 4H), 6.24-6.23 (in, 1H), 4.33
(d, J = 5.3 Hz, 2H), 103.75 (s, 6H), 2.69 (d, J = 4.9 Hz,
_ﬁHMLJHELC (nax plot) 98% Rt 3. 53n1n LC/ MB: (ESH):
. 2. Exanpl

X

ylix{ mmmﬂﬁnngmﬂemmmbenzenesulfonam de (139) - HC1

salt IS Followng the protocol outlined in Procedure O
Exanpl e 139 is obtained fr -[ 6 (34(3, 5-

di met hoxyphenyf | am no] qui no ~2>yl | am no) sul fony11-N, N
- di net hyl benzam de (102 ny; nmmol; 1 eq.) and lithium
al um num hydri de (401.91 ttI 0.4 mol- 2 eq.) in

M
THF (5 m) to afford NBod of the title conpound
as a parent. Treatnmen g parent
o=8=0

o

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 1t for 1h30. The reaction was quenched by addition of 25.4 ul of water, 25.4 ul of
NaOH IN then 3 times 25.4 pl 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
HC1 0.1N. 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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141 benzenesul fonam de (56 ng; 0.11 mmol; 1 eq.) with HC

in MeOH (453.82 jil; 1.25 M 8257 nunol; 5 eq.) affords

52mg (86.5% of the title conpound as a yell ow powder. 1H
migMROY BIVISO-1d15)) vEthII2CI38 Me)H GHP.40 10.123 NIsQ.47Lidno1;8. Q0 a(ferds 38 mg

(7%%)) of G Se iu%mpcﬂlH& s, §e]1%?,(pom)er 11;3\1}\%32@@??1@’37%%’(@&, 1H), 10.66

(bf s.51H)78.96G (s( MRT), 31 (s, THA 1-20-887 (i) 1 F4.H).90 G6LID47. 62-2219((ian) 7.71-

bl Grof S Bisadinehihr abiar 5 b el 4% ke 1057

(rﬂ,% 23. 753?061&)1&?703-336 (m, 2HER 32 % (&4 @H). HPLC ﬁmax plot) 98%; Rt 3.54min.
nmet boxyphenyl ) am nol t m noxal i n-2- 0lam no) s

LGN r@ﬁﬂ 5%@3 KERani'de (140) - sodiumsalt  ONH,

4-cyano- N-13-[ ( 3, 5-di net hoxyphenyl ) am no] qui noxal i n-2-y11

Ebenzer}esu{\lfonam de (101 2 gy, 0. 22 mml. 1 eq.

15D i béniahésuﬁﬂﬁalﬁﬂas(ﬁs% umﬁ 14ge heat ed up to BOC Orer
and the 15sol vent was
rennved The solid reS|due @as aken up in a small vol une
of EtOH and refluxed. After |rTg at 4C, the
precipitate formed was filteregoff, washed with EtOH and
dried at 40C overnight. Re iral |1 zation in ACN affords

45. 4mg (419% of the titl o pound as a sodi um salt
(l'ight yell ow powder). 1 SFDI\/ISOdG) 6 8.80 (s, 1H),

7.90 (d, J = 8.2 Hz, 2H), 7?8 8.2 Hz, 2H), 7.37
(dd, J = 7.5, 1.8 Hz, 1H), 7. (d J=1.9 H, 2H), 7.23
(dd, S = 207.9, 1.5 Hz, | H,~N#17-7.01 (m 2H), 6.12 (t,
.1=1.9 Hz, 1H), 3.77 (s, 6H) HRkLC(nax plot) 98.5% Rt
4.06mn. LG/ MS: (ES+): 481 .2 K/sq) 479.2, 1.35 nin,
99.5% Exanple 141 :

Féitohdd@thd pRitdtet Silkied 2n PREONENG A ahBIE 130!iCoBtaINERkdAN2E3-[(3,5-
dﬂe%lrgxgg)h)egﬁgaznqgos]élllmkl)oexglzu? I’Zn y(lj}e4 &(]44n]igth};lp1%grglz1g-m -};Si)a}:lalrtbony ]142 N,
benzenesulfonamide (171 mg; 0.3 mmol; 1 eq.) and lithium aluminum hydride (607.84 pl; 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) 6 12.28 (br s, 1H), 10.02 (br s, 1H), 8.93 (s, 1H), 8.12 (d, ] = 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-(aminomethvl)-N-{3-[(2.5-dimethoxvphenyl)amino]quinoxalin-2-
vlibenzenesulfonamide (131) — HCI salt
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Fol  owi ng the protocol outlined in Procedure P, Exanple
141 is obtai ned from 4-cyano-Re{3-
[ (5- et hoxy- 2- net hyl phenyBam no] qui noxal i n- 2-yl } benzenesu
| fonam de (113 ng; 0 25 mmol,|] 1 eq.) aqueous sodi um
hydroxide (0.5 m) 5N in EtOH ) to afford 97ng (79%
of the title 5 conpound as a vy w powder. 1H NWR
(DI\/BOdG) 6 8.75 (s, 1H), 8.43 , @ =2,6 H, 1H), 7.70
(d, J 8.3 Hz, 2H), 7.6 N 8.3 Hz, 2H), 7.19-7.16
(m 1H) 7.07-7.04 (m 1@& 5- 686(m 3H), 6.29 (dd,
= 2.6, 8.3 Hz, 1H), 3. , 2.03 (s, 3H). HPLC
(rrax plot) 98% Rl 4.39m n. L@a¥S0 (ES+): 465.3, (ES-):
463.1. 10 Procedure 0O Exanple 242 :
4-1(13-1(3, 5-di net hoxyphenyba @ cm noxal i n-2-yl | am no) s
ul fonyll -N-(3- net hoxypropyl)benzam de (142) NNH N NH
0=S=0 O
154-[ (13- (3, 5- di et hoxyphenypam' W&] qui noxal i n-2-yl | ami no

F%%é! {L%TX% ?o%gl;cgﬂtl?neﬁgﬁ gr?(: Hglea np?eél_sgi‘@'ﬁbaai&@%r% 4aeyang-N-{3-

(B dll@Qtﬁoxmbmyl)a_m@o}mln)oxwlmrkylt}hé(ecnesuifdnmn[dm 105mg 0l 24mmol; 1 eq)

andkﬁ{gI umEﬁmgmur'n g%g“deﬂf%ﬁ“%g%ﬁ%%’ ?n%%)l)n’l q‘iljl% ég ?n}l) )Vt\(; g?fgrd the title

caneeaadd asthparamITIEatmmt\mﬁﬁesmﬁenwm HC1 mtM§@idafBinds 7Bney (BAMR) viahe

i R a8 dSub L RR v BER A B oblbrohy PR copr. 5.5

8 MRIHEO3) hien-sa ssal LHed. 16 od, Ut mnHe2HYHAGL (bard Hr 7.8@7.55 tmV&$),

b 48" Sl ot R BRER T bk 250 R T pogedin. 300

(sAsz)eB 76 Q@ megmNmDMmdsy &8 bRih Iagegol tofnls |HrEred&fflot) 98%; Rt
CNto afford 76 é of the title
38WOEEW%4E§+)pé§%§}t(ESTf@ét“ﬂleﬁm@ﬁ Ke parent (74 ny;
0.13 innol; 1 eq.) with an aqueous sol ution of potassium
hydrOX| de (268 30 1. 11 O 5 M 0. 13 mml 1 eq ) affords
e(18 ¢ elivhla iap e aliat2-yWhiv3nowder . 1H
H) 849 8.45 (m 1H), 8.08
it gﬂzeﬁe lfzza[ﬁld 813(2;' ) =8.3 Hz, 2H), 7.41-7.38
(in, 1H), 7.31 (d, J=23I-H22 7.27-7.24 (m 1H),
7.17-7.08 (m 2H), 6.13-6.1 \@H) 3.77 (s, 6H),
o] \fe)

3.35-3.31 (m 2H), 3.28-3.22 3.20 (s, 3H),
1.75-1.66 (m 2H). HPLC (max t) 97% Rt 4.17m n.
LC/ MB: (ES+): 552. 4, (E@;‘Q 0. 3. 10Exanpl e 143 :
4-1(13-1(3, 5-di net hoxyp acl i qui noxal i n-2-yl | am no)

sul fonyl | - N-13- (di et hyl am n)Xpgopyl | benzam de (143) -
HCl salt

OH

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 (333.65pl; 1 M; 0.33mmol; 1.10eq) in THF (8 ml) to afford
139mg (98%) of the title compound as a parent (pale yellow powder). 1H 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.
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0 Fol | owi ng the protocol outlined in Procedure Q

Exanpl e 143 is obtained from4I[(13-[(3,5-

di met hoxyphenyl ) am rnj qui rwxal i n- 2-yl | am no) sul f onyl Thenz
oic acid (100 ng. 021 mmol ; 1 15eq ) , EDC-HCl (51.87 ny;

Eéfﬂgyi-{g 3 (ammeme 2 -5 methoxyph O AIming nu?noxallni

yl!&dﬂzéheﬁﬁlf@imdeﬁsg[-ogﬂnm am ne (26 250 21 mml | eq.)
in DMA (5 m) to afford 81 (69% of the title conpound
as a parent. Treatnent of tPe parent (81 ng; 0.14 nanol.
1eq)vv|thW|thH01|n|\/teOH ™; 1.25 M 0.62 mol .
436 eq.) affords 80ng (93% o he title conpound as a

dark yellow powder. 1H NMR {(DM&O-d6) 209.90-9.50 (m 1H),
9 -8.60 (m 2H), 8.25-8(
7.55-7.10 (m 6H), 6.25°671¢"

2H), 8.05-7.80 (m 2H),

mp 11-1), 3.80 (s, 61-1),
3.45-3 (m 41-1), 2.76 (s, 6b=33y9 2-1.80 (m 21-1). liPLC
(max plot) 98% Rt 3.24mn. LCAVG: (ESt+): 565.4, (ES-):
563.4. 144 Follow ng the pr youtlined in Procedure
Q Exanple 144 is obtained fro (13 [ (3, 5-

Fﬂi}dﬁ%@é mﬁ&em@r@d n@i’%@écﬂ%' ERnpteibl mmh&%ﬂr&ﬁ Bychddeenz ;-

9
@ st hgy By mordar-p 5 b ksl O, Chagbl 1 e
arﬁﬂltﬁuc.]mqh%nén (h?@hd’%%lﬂ)b llgxl%mglmmg’l ?gq )n "ﬁ@ld&S ml) t n? afford 150mg

I met hyl propanedi am ne (23. 63
(5@&@)0f iha tlDMO@I(lﬁpwi )18 ] mraftfﬁpdmt:tt@f thema@nt:@ﬁ%mgn@i%gmwl 1 eq )

R e R O S O R R L

cqpupded asldydNvR p@@NBOIId@)ME (DEIS8RdY) I6r12§7 () 1HR 88’5 (i HH).$8.27-8.12

o, BP0 BB o 55l B 418

3.081(s, &H). HPL.C5@zaX phib) S(&ﬂ%;]Rﬂ)3 lzﬁlﬁi&-CZWZ(E(Sﬁ) Mbln, (ES-2464.4.
106.22 (m 1H), 3.75 (s, 611), 3.40-3.30 (m 211),
3.10-3.03 (m 214), 2.74 (s, 6H), 1.90-1.85 (m 2H). HPLC

Ekdle 18t N- 5-RimetBoxd PRnvl)abfin dYiuingaBin)2-vI®@5. 5, (ES-):
563.5. 15 Exanple 145:

ERM | ami nol qui noxal i n-2-vt| am nMs
ul fonyl | - N Ndi met hyl pyri di ner 2- ear boxam de (145)

Fol  owi ng the protocol outli Procedure Q Exanple
145 is obtained from
5-1 ({3-[ (3, 520di net hoxyphenyl ) am no] qui noxal i n-2-yl1lamn no

) sulfonyl ] pyri di ne- 2- car@*ﬁ*ﬁci d (100 ny;
N/

II\IH
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). |H NMR (DMSO-d6) 6 12.23
(s, 1H), 8.90 (s, 1H), 8.06 (d, ] = 8.3 Hz, 2H), 7.92 (s, 1H), 7.51-7.48 (m, 1H), 7.44 (d, J = 8.3
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145 0.21 mmol; 1 eq.) , EDC-HC1 (43.80 ng; 0.23 mmol; 1.1

eq.), HOST (30.87 ng; 0.23 nmdf; 1.1 eq.), DI EA (52.29

pi; 0.31 nmol; 1.5 eq.) and dinmethylam nc (103.84 121; 2
HM 2H), 23738 l(m, 4H)e§.17-61 116 (RHFHY, 4.36 (s111H),t405 5a(6.f 20103, 1D@n6H). HPLC

AT RSB A, L,

8.94 (s, 1H), 8.56-8.53 (m 1H) 785 7.53 5(m 3H),

E7 3-7 g(::)g’ "&?’téx Db l :i'._'v' ' i ! a.. 6 X 6H) is}?’n go

met rldﬁQ%-Qllfoﬁﬁﬁdk (13'_2397 1. EX&WP' e 146 :
Hg{ % I(?j g gl met hoxyphenyl | am nol qui noxal i n-2-x11-3-1(4-m
et hyl pi per azi n1-yl ) ear bonsi | be epesul f onani de -
potassiumsalt (146) 10 Fol Ig the protocol outlined
in Procedure Q Exanple 146 isYobtained from

3-[(13-[(3, 5-

dinethoxyphenyeanino]qU|R;;gElﬁ 2-yl }am no) sul f onyl Thenzo
ic acid (300 ng. 062 mmol ; 1 _g , EDC-HC1l (131.66 ny;
0.69 nunol; 1.1 eq.), HOBT (92 O ng: 0.69 nunol; 1.1

eq.), DI EA (157.20 }11; 0.94 ﬂ%; l; 1.5 eqg.) and

1- net hyl pi perazi ne (69.49 pl; 062 nunol. 1 eq.) in DCM
15 (12 M) to afford 278ng (79%o0of the title conmpound as

TR hrelinal gl b G BB AT D R #3-

[(6) dig%laﬂox#phergl)ﬁtﬁmle quﬁloﬂiﬁm@'gﬂ} amﬂm)%ﬁlf()nyﬁjbﬁﬁlﬁﬁZﬁﬁ&?%la&eN(éZO mg;
ti.tle conpound a owde
% ld]G‘jq >ean lighgurp alumyrpym hgirig f%f%%ie rﬁ mm? :gg.ef)4p THE 8
mﬁ)I M, 783¢No afford 12dnﬁ’g (5@%7 oRthd uﬁB con%‘kﬂmd Zs azﬁaréﬂﬁ (yeﬂow |pN)vder) IH

1)
NM% (DMS@Z%%?S 355 @ﬁh 2121)47 64%1 d95- 32HzadH207($ﬂ (mz réllﬁ) 7'rﬁi5|_(€3 2(PHaé<18 (s,
ugixqtﬁ; (8% 3F% '@ ébMipr.C kMot %6@%%3 B O CARSMS - @81y L4685
l'e 13- 1(3 5-di met hon phenx

mKHEﬁﬂn&ﬁ@élnoxalln 2-'11- 6- (nor phol i n- 4-

si carbonvfl pyri di ne-3-sul fonani de (147) 146 Fol | ow ng
the protocol outlined in Procedure Q Exanple 147 is
mmgﬂéﬂ ﬂfﬁmﬁ gigg $xyphénylamino|quinoxalin-2-yI}-4-(morpholin-4-
[ %Ihn 2-yl |l am no) sul fonyl ] pyrid
- 0.23 mol; 1 eq.),
EDC-HC1(55.43 ng; 0.28 mmol ;| 1.5 eq.), HOBT (39.07 nu;

0.28 nnfol; 1.5 5eq.), DIEAY >t.1; 0.69 nmol, 3
eq.) and norpholine (20.22 |11 .23 nnfol; 1 eq.) in DCM
(20 M) to afford 140ng(111.3 %, of the title conpound as
a pale yellowoil. 1H N dé) 6 9.30 (d, I = 3 Hz,
1H), 8.55 (m 2H), 7.57 NP9 Hz, | H), 7.47 (m

I1i), 7.35 (m 1H), 7.23 (d, od=03 Hz, 2H), 7.10 (m 2H),
6.15 (m 1H), 6.08 (m | H), 375 (s, 6H), 3.52 (ni, 4H),
2.92 (m 4H. HPLC (max plot)5% Rt 4.08mn. LC MB:
(ES+) : 551.2, (ES-) : 549.3. X0

)

(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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Exanpl e 148:

N- 043, 5- di met hoxyphenybani nol8f | i do12, 3- bi pnazi n-2-vil eth

ane Sul fonam de (148)-potassium salt NNNH z NH O A
bmmﬂﬁmmudef(wzms; di &cthinot; A -ey mitdl { @, i3 MePpl/(7a£ B el; ( 20 D). 91

Bl PSR 00T 05 Bl Rl s

d@csl MSIZ}(bﬁsr,teHbt]lO(SMEBr SYUHD), .98 ($771B1),,8. 2. (B, 297D FRNGHNAIO (s, 1H), 7.75

i B0& et WER st ot <4 P aolin AhBe b b2 o fiuicg o 2.

3. blm gsmdz@xane (¢, 374, 3971L3 Jso (n{l MH) 13 £8-BoD{(m, 4H)5HROC Y miD@61) 99%;

5-di met hoxyani | i ne & 5 mol, 5 eq.) are added,
Rb?wé“?ﬁ&?@@%ﬂ%ﬂgﬁ% ES ér§3ﬂ12xt ure is heated at 170C in
the mcrowave for 30 mn. The polymer is filtered off,

vvashed W th DI\/A and the soI vent evaporat ed under reduced
Ep 35 : NT 9-d Hpgthoxyphemydaming] guinoi alin-2=y -] (4-mgthvipiperazin-

13[}%ﬂ{%bk@iéﬁ£sulf§nd’iﬁﬁ@@ !g-hhH@i kaﬁ? and dried under MySO4
. The residue is

purified by preparative HPLC to afford 69.4 ng (18 % of
the title 147 conpound a8 @ ®qt. The parent (58.6 ny,

0.15 mmol, 1 eq.) is suspen in water (2 nil) then
pot assi um hydroxi de (300.9 1y11, 0,50 M 0.15 nmmol, 1
eq.) is added and the Q r@Hi s |yophilised to afford 64
ng (99 % of thetit‘i“ und as a yell ow powder. 1H
NMVR ( DMBQd6) 68. 92 ( 07 Rn34 (dd, J = 4.5, 1.7 Hz,
1H), 7.79(dd,J=79 z,_ugz_olH) 7.31 (d, J =2.35
J =2

Hz, 2H), 7.14 (dd, J = 1H), 6.16 (t, = 2.3
Hz, 1H), 3.78 (s, 6H), 340 J— 5 He, 2H), 1.15 (t,
J = 7.5 Hz, 3H). HPLC (nmax % Rt 2.87 min. LC M
(ES+): 390.3, (ES-): 388.3. Exanpl e 149 :

Folofn3aglih8 pﬁ)tmtph@ttlhr@)dylphwnwuteaﬁ; Brahgld B¥@xadtia@t fydd Net3H(25m
dﬁep%lxgplgnyl a%nllrrllo qum(}/xa 1Ir1T§tyrf})/!§ | (ayr{let%llggergms Lil fonam de (149)
yl@ea(‘tcolnyk]ﬁeﬁ%tehlyﬂohanﬂdét @6 (0135, 540 inmad] hDaqy pdnd riiyhiyra pi uid gl hdrida

<9%‘53§25ﬁ W ot gy BRI E S htSd an e &5 o Ritte gomgouna

A Rirént. ereqméraroeﬂﬁ ipaieol beﬁﬁknbmlféﬁﬂuﬂa@nl}ngao 38 @@M1; 1 eq.) with HCl in

fo@%ﬁ‘% 4 8, 1 05P STt PLPIBZLIR (0,00 Tt 0002 o as

y@uowrmlt @Hnwat(nmd @6)82( mwm,l (mem)e@@t an, 119), @@@ramesl
additi on of water and neutralized ition of

8 é A58 KR G338 (. THe T Ixt 2t @n.i38D cotcéAt %ﬁt%@ uAter3 (adlded 7>
(spéﬁ)?@%% 25 RECHIESI 1@@8 Q%%l%(ﬁ 3t}BkﬁPLe ?mwpll%ﬂ}%o%h@t 3.33min.

roduct I s extracted amcg ase 1S

L %éESW B4 @u(ES1)c54é{c3| @Hmmr{caw Ser2. MHSEA.8 TR0 er
ained is
SR S e et S
of the t|t| e corrpound as a white powder. 1H NVR ( DMSO- d6)
. . dd, J =9

[(dinPethiAam m)metﬁxﬂldeniel&sm!g Q'M(138) !gt 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 3.34mn. LC/ Ms: M5
: (ESt+) : 550.5, (ES-) : 548.5.
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148 Exanple 150 : 5-(am nonet hyl)- N 1313
5- di met hoxyphenyl t am nol oui ndﬂél i n-2-

ynt hi ophene- 2- sul fonam de (150)- HCl1 salt fi2N

N-13-[ (3, 5-di met hoxyphenyDanji no] qui noxal i n-2-y1l

-5-1(1, 3 -dioxo-1, 3-di hydr o-Rb-kgePrdol-2- 5

yOnet hyl ] t hi ophene- 2- sul f onam (584 ng; 0 97mmol ; 1 eq)
is suspended in EtOH (10 m) thgn hydrazi ne hydrate
(0.14m; 2.91mol: 3 eglds™added. The reaction m xture
Is stirred at rt for 5 he m xture is filtered off
and washed with ACN t he gal lised in EEOH to
afford, after drying under vagubg 184ng (40% of the
title conpound as a parent. Treatnent of the parent (50
ng; 0.11lmmol; 1 eq) with FIC MeOH (84.82id; 1.25 M
0.11nrnol; 1 eq) 10 affords 2 (37% of the title
conmpound as a yellow solid, 1H NVR (DVM60-d6) 6 12.28 (br
s, 1H), 8.88 (s, 1H), 8.27 (br SN2H), 7.94-7.85 (m 1H),
7.84 (d, J:3.8Hz, 1H) 7547|51(m 1H), 7.37-7.28

8
thl"%wm&t%%groaocﬂséug u}?d %ocedgr% I%)gl%pée'_bié m@l%g{n FAﬂ 6{5‘2[(3 5-
ROt o 8 s
0 8D SR i ETo AR R e TRV Y. S AL ek cq.) in THE (5

ming uﬁ&dshmgl(% /pjmmgreydoaﬁabm ABYaREt. tr@e%tn%ﬁt bﬂh& ﬁﬁem

foll owing bindi ng assay. assay conbin

bapepngsy! fonamidg k3 4mes- WOhésea;) w@éfﬁiom YyPH @&Aﬁ Ahéﬂé ) 85
leotl LB & %ﬁ%ﬁi@ @@ﬂn%ﬁ(ldéf%)%?%%i@lk Eorﬁﬁolﬁ@ Ly 110%0%@1‘“1%#1@1{' (BMSO-

ffini

19S5 B¢ P AGTAAITBE P (o 11t §8h (B o e PTASRAY (5 BTbAGAGH. I

f f td4n 0 (su
EricRp e qaliiatisiess Tk R sl edbe
3.deteet),8rd9dd, Jpho8 plaotly) HPEM (mh?ppbt)%%sﬂ éﬁémmaLC@ﬂS (ES+): 494.3,
(ét%l Qf\&l on with reconbi nant PI3K and radi oactive ATP in

sane well, by capturing the radi oactive phospholi pi ds
to the SPA beads through their specific binding to
. 0 _|3d of the
SOt -t zet—+11—10% DMSO, to
[@in@dtﬂzlannmmanynwizmsaronh@ a39) -5H01! salt 25, 0.312,
0.078, 0.0195, 0.00488, 0.00122 and 0.0003 itM of the
test compound), the foll ovvi(|)ng assgy conponents arc added:
~

1) 10 id of 149
N NH
AN
N NH

|
0=8=0

NS

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 pl; 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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lipid mcelles 2) 20pl of Kinase buffer (133Ply-ATP

162pM 300 nCi, MyCb 2.5mM DTF!2.5mM Na3vVO4 25(tMin

Hepes 40 mM pH 7.4) and 3) 141 (100ng) of Human
benecrertfonamide GHTmPIBB innl; Hene svidh Gitin MdO'H @53.82 pl; 1.25 M; 0.57

i So R Braetan O ot AE RhP0aR S S EREPHERCIENNIEE

(BMSORIBY 5 by 3addil H),00.201s, 200 8plo (afi M, $29 1} iFON8.59 a0 ta. NHAY H),

EUNCIR AR AN C TR T sE T Sk

6tz¢mer(alt UIH)9 4f30 r(bxﬁﬂ 2m nutses, oM 7oend, &{)agPL@Smswplb@ 98dsl RW
g g EI ds to neonyci n- SPA bea After
36?’1@’&{3 @é@l( ﬁﬂofw‘l%é Pdotfc n- coat ed PVT SPA beads for 5
m nutes at 1500 x g, radioactive Ptdins(3)P is quantified
by scintillation counting in a Wallac M croBeta TM pl ate
Procpdure P 10The val ues |nd| cat ed in Table | belowrefer to

enzhmide (44 adivgnsaltder abl e i nhi bitory potency of pyr azi ne
corrpounds with regard to PI 3|K Exanpl es of
inhibitory activities for canp is_ of the invention are
set out in Table I below 15Tgble I: 1C50 val ues of
pyrazi ne derivatives against PNSK. Exanple No PI3K IC co

(Lig 29 0.240 13 0.080 1@'\%“86 0.073 65 0. 056

N l}lH
0=5=0

07 "NH,
4-cyano-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl }benzenesulfonamide (101.2 mg;
0.22 mmol; 1 eq.) was dissolved in aqueous sodium hydroxide (0.5 ml) SN and EtOH (0.5 ml)
and the solution was heated up to 80°C Over Night. The solution was cooled down and the
solvent was removed. The solid residue was taken up in a small volume 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). lH NMR (DMSO-d6) 6 8.80 (s, 1H), 7.90 (d, J = 8.2 Hz, 2H),
7.78 (d,J = 8.2 Hz, 2H), 7.37 (dd, J = 7.5, 1.8 Hz, 1H), 7.29 (d, ] = 1.9 Hz, 2H), 7.23 (dd, ] =
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-methoxy-2-methviphenyl)amino]quinoxalin-2-

1lamino)sulfonvl]|benzamide (141) - sodium salt
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144 0.030 138 0.027 Exanple B: SCF-1nduced PI CB/ Akt
Phosphoryl ation in Mast Cellsl#220Protocol: Primary bone
marrow cells were isolated from4-8 weeks old wild type
m ce and derived to nmast cellls by incubation with nmedi um

contai ning 20 ng/ . of stem & actor (SCF) (PeproTech,
Switzerland) and 20 ng/niL of | Pepr oTech,

Switzerland) for at |east 4 weeks. Confirmation of the
expressi on of mast cell i &fYC surface markers was done
by FACS anal ysis using a E agai nst c-kit (cKit-PE
nmouse anti body; Pharm ngen). ILs were maintained in

25culture in the presence of SCH and IL-3. To induce

PKB/ Akt phosphoryl ati on, nast S were resuspended at
2.5x106 cellslinl_ and starved S nedi um cont ai ni ng no
SCF or 1L-3 for 24h. 150 After_preincubation with
conpounds or 1% DVBO for 20 mifut'es, cells were activated

F(\MOtwt}ngg{ﬂe 81 thm%gi_'n f’IQ)Eed]aﬁe WM&FQ 131 1s"?b1)tagledfff0)ﬁ?ﬁj c&zfﬁo-N-{?)-

1. 5% par forna dehyde for 20 m nutes and perneabi|iscd
[(hintabhoBy29narhy Iplomy a0 ol qfriopxalip-2ryl hbsnemesudfonargider(113 mg; 0.25 mmol;

1%@2@%@@ oﬁluw?%'g@g I((f?%ﬁ)%i\?[ tteﬁ—iD@gnlgﬁ)S %ecfs?‘ﬁlg gg%) Hﬂh? Gl

ccﬁﬁpﬂ)dnd;amyckﬁlbd' p{éﬁ(ﬁﬁ DHNM:R@DMSO%’Q@I&’ES (s|1ﬂﬁ); $H#1 (doh=@f6 Hz, 1H),
e

7 200 S NS e e PASRLR QeB L bR b, s

63alhesH)l 6.be(daw =26, Tablell), 3.56 (s, 3H), 2.03 (s, 3H). HPLC (max plot) 98%;

Rt 4.39min. LC/MS: (ES+): 465.3, (ES-): 463.1.

Procedure Q

Example 142 : 4-[({3-](3.5-dimetho henylamino]quinoxalin-2-vllamino)sulfonyl]-N-(3-

methoxypropyl)benzamide (142)

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 ul; 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 NaHCOs then a satured solution of NH4C1 and brine. It was

dried over MgSO, and concentrated to near dryness. The residue obtained was taken up in ACN



10

15

20

25

Exanpl e n I C50 ki M 150 0.09 130 0.13 131 0.15 138 0.18
134 0.21 139 0.27 39 0.35 14949.39 137

and refluxed. After cooling at 4°C, the precipitate was filtered off then washed with ACN to
afford 76mg(66%) of the title compound as a parent. Treatment of the parent (74 mg; 0.13
mmol; 1 eq.) with an aqueous solution of potassium hydroxide (268.30 pl; 0.5 M; 0.13 mmol; 1
eq.) affords 76mg (96%) of the title compound as a yellow powder. |lH NMR (DMSO-d6) 6 8.77
(s, 1H), 8.49-8.45 (m, 1H), 8.08 (d, ] = 8.3 Hz, 2H), 7.80 (d, ] = 8.3 Hz, 2H), 7.41-7.38 (m, 1H),
7.31(d,J=2.3 Hz, 2H), 7.27-7.24 (m, 1H), 7.17-7.08 (m, 2H), 6.13-6.12 (m, 1H), 3.77 (s, 6H),
3.35-3.31 (m, 2H), 3.28-3.22 (m, 2H), 3.20 (s, 3H), 1.75-1.66 (m, 2H). HPLC (max plot) 97%;
Rt 4.17min. LC/MS: (ES+): 552.4, (ES-): 550.3.

Example 143 : 4-[({3-](3.5-dimetho henylamino]quinoxalin-2-yllamino)sulfonyl]-N-|3-

dimethylamino)propyl|benzamide (143) — HCI salt
|

(e} (e}

Ne NH
N

©:/I
N~ “NH

|
0=8=0

~

Following the protocol outlined in Procedure Q, Example 143 is obtained from 4-[({3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl tamino)sulfonyl]benzoic acid (100 mg; 0.21 mmol; 1
eq.) , EDC-HCI (51.87 mg; 0.27 mmol; 1.3 eq.) , HOBT (36.56 mg; 0.27 mmol; 1.3 eq.), DIEA
(106.88 ul; 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 1mg (69%) of the title compound as a parent. Treatment of the
parent (81 mg; 0.14 mmol; 1 eq.) with with HCI 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. 1H 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.

Example 144 : 3-[({3-](3.5-dimethoxyphenyl)amino]quinoxalin-2-vllamino)sulfonyl]-N-[3-

(dimethvlamino)propvllbenzamide (144) — HCI salt




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 1.89 144

O\Q/O\
N NH
A
XX
N *H
0=8=0

5t

Following the protocol outlined in Procedure Q, Example 144 is obtained from 3-[({3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]benzoic acid (90 mg; 0.19 mmol; 1
eq.) , EDC-HCI (46.68 mg; 0.24 mmol; 1.30 eq.), HOBT (32.90 mg; 0.24 mmol; 1.3 eq.), DIEA
5 (96.19 ul; 0.56 mmol; 3 eq.) and N,N-dimethyl-1,3-propanediamine (23.63 pul; 0.19 mmol; 1 eq.)

in DMA (5 ml) to afford the title compound as a parent. Treatment of the parent with with HC1
in MeOH affords 57mg (54%) of the title compound as a yellow powder.1H NMR (DMSO-d6)
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, 2H), 3.10-3.03 (m, 2H), 2.74 (s, 6H), 1.90-1.85 (m,
2H). HPLC (max plot) 98%; Rt 3.29min. LC/MS: (ES+): 565.5, (ES-): 563.5.

15

dimethylpyridine-2-carboxamide (145)

N NH
>
X
N $H
0=8=0

7
™ 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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56 2.42 15Example C :1gMinduced Akt phosphorylation in

B cell Protocol: 151 In vitridstinulation: Human PBMC

were prepared fronma Buff y coat (CGeneve Hospital) after a
0.Ei cmidl; Igeqa)d i ENE-HOF(4B3H0m@aqiehmolPl .Usq RPHARBAC087rmed; 0.23 mmol; 1.1

e PHEA T R paf B O o B A TPy S TR AT op 2P ot 1

eppi@arMHA (4Bahptearsdrd mmﬂnag Q9615%) 90thk liikle %mﬁﬁNEa§M§$&ﬁ$y@lﬂw\/}m&deﬂ

1 MG DSRS0 (P 1 O o 6 A a7k Fafsdd |, 7.85-7.53

@@H)vass R0 (BB 6Qf (Hfam? ﬁwsa(s @y, B.ob gdVB Ky aaﬂs»s(@r:v,H) HPLC (max
no-r search& g added to each wel

Plﬂf)t98r/°’ Bt il et M%|(F35)c ﬁ’%%zt(ﬁ%ﬂ Wed- st opped with 4%

par af onnal dehyde (10 m nutes at roomtenperature). 10

leed PBI\/vaerethentreatedfor 20 mnutes W|th 015% .

Exy Q 0 X ic oy

o N{BdB3.3-dimethoy vphemybamimHo XA ) 0
_@égﬂr” nlﬂeﬁienlsﬁllﬂh%fcﬁs oﬂ’s’éfuﬂpﬁllts(ﬁ%am ng. PBNC wer e
CE T PBS, lEé)USpm—r BS- 4%-CS and

i ncubated with ant P- Akt 9)1/ 100 dilution) for one hour at
roomtenperature. 15 AfteP~pfieytash, PBMC were further
stained for 30 m nutes vvith'xture of anti -CD19-PE

(BD Bi osci ences), anti-| gM FITTC (BD Bi osci ences) and goat

anti rabbit 1gG Al ex Fecul ar probe). Flow
cytonmetry anal ysis t ek _washi ng, PBMC (Peripheral
Bl ood Mononucl ear Cel | Wer ¢Hanal ysed on a FACSCal i bur

0=8=0

QO

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 pl; 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. Trecatment of the parent (275
mg; 0.49 mmol; 1 eq.) with and aqucous solution of potassium hydroxide (977.52 pl; 0.50 M;
0.49 mmol; 1 eq.) affords 301mg (100%) of the title compound as a yellow powder. IH NMR
(DMSO0-d6) & 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-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-(morpholin-4-
ylcarbonyl)pyridine-3-sulfonamide (147)
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20i nstrunent (BD Bi osci ences) equi pped with a 633

hel i um neon | aser, or stored '4¢ 4C for further

anal ysi s. 5103B cells events were gathered per sanple in
the CD19 positive region. For the analysis, a threshold
was applied on P-Akt histogr ®D19+ | gM+ | ynphocyt es
cells fromthe non stinul ated | es and the percentage
of cells above this threshol@ s determned for each
sanpl e. Results: [Inhibi tg gM i nduced Akt

phosphoryl ati on. Exanpl M bitory activities for
conpounds of the invention arg Set out in Table I
bel ow. Table IIl Exanple n | 50ttIY1 150 0.007 39 0.011
131 0.013 152 138
SN N
o N/ﬁ
O

Following the protocol outlined in Procedure Q, Example 147 is obtained from 5-[({3-[(3,5-
dimethoxyphenyl)amino]quinoxalin-2-yl }amino)sulfonyl]pyridine-2-carboxylic acid (110 mg;
0.23 mmol; 1 eq.), EDC-HCI (55.43 mg; 0.28 mmol; 1.5 eq.), HOBT (39.07 mg; 0.28 mmol; 1.5
eq.), DIEA (118.52 ul; 0.69 mmol; 3 eq.) and morpholine (20.22 pl; 0.23 mmol; 1 eq.) in DCM
(20 ml) to afford 140mg(111.3 %) of the title compound as a pale yellow oil. IH NMR (DMSO-
d6) 6 9.30 (d, J = 3 Hz, 1H), 8.55 (m, 2H), 7.57 (d, J = 9 Hz, 1H), 7.47 (m, 1H), 7.35 (m, 1H),
7.23 (d,J =3 Hz, 2H), 7.10 (m, 2H), 6.15 (m, 1H), 6.08 (m, 1H), 3.75 (s, 6H), 3.52 (m, 4H), 2.92
(m, 4H). HPLC (max plot) 91.5%; Rt 4.08min. LC/MS: (ES+) : 551.2, (ES-) : 549.3.

Example 148: N-{3-[(3.5-dimethoxyphenvyl)amino|pvrido]2.3-b]pvrazin-2-yl{ethane

Sulfonamide (148)-potassium salt

Ng Ny NH

E;ENIIIJH

0Fp~
0

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
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0.016 65 0.021 20 0.024 15 0.026 111 0.026 139 0.027 13
0.03 14 0.034 137 0.04 38 0.04/

compound as a parent. The parent (58.6 mg, 0.15 mmol, 1 eq.) is suspended in water (2 ml) then
potassium hydroxide (300.9 pl, 0.50 M, 0.15 mmol, 1 eq.) is added and the mixture is
lyophilised to afford 64 mg (99 %) of the title compound as a yellow powder. IH NMR (DMSO-
d6) 5 8.92 (s, 1H), 8.34 (dd, J = 4.5, 1.7 Hz, 1H), 7.79 (dd, J = 7.9, 1.7 Hz, 1H), 7.31 (d, J = 2.3
Hz, 2H), 7.14 (dd, J = 7.9, 4.5 Hz, 1H), 6.16 (1, J = 2.3 Hz, 1H), 3.78 (s, 6H), 3.40 (q, J = 7.5
Hz, 2H), 1.15 (t, J = 7.5 Hz, 3H). HPLC (max plot) 99%; Rt 2.87 min. LC/MS: (ES+): 390.3,
(ES-): 388.3.

Example 149 : N-{3-](3.5-dimethoxyphenyl)amino]quinoxalin-2-yI}-6-[(4-methylpiperazin-
1-yDmethvl|pvridine-3-sulfonamide (149)

N ANH
Q:NIIIIH
0=8=0
~
x N
6-(chloromethyl)-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} pyridine-3-sulfonamide
(100 mg; 0.12 mmol; 1 eq.) and N-ethyl-N-isopropylpropan-2-amine (0.03 ml; 0.25 mmol; 2
eq.)are dissolved in ACN (25ml) at room temperature then 1-methylpiperazine (0.06 ml; 0.62
mmol; 5 eq.) is added. The reaction mixture is stirred at room temperature 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. |lH NMR
(DMSO0-d6) 6 9.17 (d, ] = 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, ] =9 Hz, 1H), 7.44-7.38 (m, 3H), 7.15 (d, ] = 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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130 0.06 42 0.11 110 0.14 101 0.15 129 0.29 136 0.37
Exanpl e D: Passive cutaneous dhaphyl axis (PCA). Protocol:
5 Feral e Bal | * mice (El evage Janvier) (8 week old) were
Kﬁh hdﬁﬁmﬂ inl) eNH Y- dislohid x nyBHam juindd@li

!

their shaved backs. Twenty

ot —trodt - L) getved an i ntravenous injection
of DNP- human serum al buni n (|50 jlg/ nouse) and Evans Hue
(25 ng/ kg) by retroorbital i9 ®n. Thirty mnutes

|ater, the animals were sacriflicgd. The skin of the back
was renoved. The extravasat ed de (punch dianeter: 5 nmm

was extracted from2 10 _jpy gshtby 0.4 m of formam de
and was quantified by f esence (El': 585 nu, E2: 660
mu). Inhibitors are admY#s --a by oral route at the

dose of 30 nmg/kg 2 hours bef ovestche chal | enge of
DNP- human serum al bumi n and Ev Sé bl ue. Results:

H,N

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-5-[(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
ylDmethyl]thiophene-2-sulfonamide (584 mg; 0.97mmol; 1 ¢q) is suspended in EtOH (10 ml)
then hydrazine hydrate (0.14ml; 2.91mmol; 3 eq) is added. The reaction mixture is stirred at rt
for 5 days. The mixture is filtered off and washed with ACN then recrystallised in EtOH to
afford, after drying under vacuum, 184mg (40%) of the title compound as a parent. Treatment of
the parent (50 mg; 0.11mmol; 1 eq) with HCI in McOH (84.82pl; 1.25 M; 0.1 1mmol; 1 ¢q)
affords 20mg (37%) of the title compound as a yellow solid. IH NMR (DMSO-d6) 6 12.28 (br s,
1H), 8.88 (s, 1H), 8.27 (br s, 2H), 7.94-7.85 (m, 1H), 7.84 (d, ] = 3.8 Hz, 1H), 7.54-7.51 (m, 1H),
7.37-7.28 (m, 4H), 7.19 (d, ] = 3.8 Hz, 1H), 6.18 (t, ] = 2.3 Hz, 1H), 4.23-4.16 (m, 2H), 3.70 (s,
6H). HPLC (max plot) 95.99%; Rt 3.16min. LC/MS: (ES+): 472.5, (ES-): 470.4.

Example A : Biological assays
The cfficacy of compounds of the invention in inhibiting the PI3K induced-lipid phosphorylation

may be tested in the following binding assay.

The assay combines the scintillation proximity assay technology (SPA, Amersham) with the
capacity of ncomycin (a polycationic antibiotic) to bind phospholipids with high affinity and
specificity. The Scintillation Proximity Assay is based on the propertics of weakly cmitting
isotopes (such as *H, I, °P). Coating SPA beads with ncomycin 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 ncomycin.

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 puM of the test compound), the following assay components are added: 1) 10 ul of
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Using this protocol, Exanple 65 exhibits 84% i nhibition

of vascul ar perneability at 38°ng/kg. 15 Exanple E :

Preparation of a pharmaceutical fornulation Fornulation
liflid -miTelbds €2) 20 ph of i riaffof ([Foi T mz)uwsomdm XdgCaL.5mM, DTT

2kt R GRe 2P Bae S REME BHOTAL ) i BOp L PP opinan

Gaudash gﬁ HepbsUmhMap -7 .4, kﬁ@leﬁ@l@cdﬂM)UA@teﬂ mchuarioe o ﬂoﬁfnotemperature
240- 27 tablets (80-90 ng or active_pyrazine_ conp

nd

fod 20 aptest ‘)Vlﬂil gendleqagition. the eeggtlon%ﬁtmneatbwﬁd@on O@Bw |0§§ solution

c&tﬂllﬁgmwsff &Bm Qh @ #V T SPA vl X €l 6@ M akll Enm\es%m in PBS.
starch dilTuent in an apprOX|nate 1:1 melq ratio.

T frw_sam ixfigther ingulaiqdiaggponhieBPeBUIr N 64 pRRHIRsSVith Zgtlpggipgtion to allow

biﬁ[?i:iqlg :63 pﬁ%{_égﬂgﬁw@s t%q{EB@y%l? SPRMy %He?)pzec é:)‘?tﬁmrﬂ 8 i@ r?’166)’111ycm coated

conmpoun For mu , SuUcCrose

PYI.5P3 @adsafmj Sxaintiteant Hidkhx( 2 rn@yacaV@Hulr@fﬁd%@ qlpatsfé@pby scintillation
C(}ufﬂ{l\gl Y@'al'l\R MikQ HIESh ltét‘? osiceve, and then nixed with a
previ ous prepare sdlutron of micr ocrystalline

cel l ul ose and sodi um car boxynet hyl cellul ose (11:89, 50
Thg)/alim ndicated iISEfdbllrhﬁmmodtretO(tll@ Igg) (UM)] widlorgspantdo dbikori.e. the

are di uted n add th.s
o8y Peieline b YO PhaBGBLET Sl s el 0 show g eapigerable
indfbitbryrdotendpo Fafaricabimpounds w1t]i'ad@aﬁits PI3X.conpound of

Formula (I) is adm xed as a dry powder with a dry gelatin

bi nder in an approximate 1:2 weight ratio. A mnor anount
ERfmpragimegiibiivhsictiaiiad or csmpldedoase avdnuibh aabltout ilhkible I below.

mxture is fornmed into 450- 9006‘%%‘l tabl ets (150 300 ng of
active pyrazidhl leKrplird Pl PrHazno@riapiet agintsBI3K.

Example No Ri?iZQ
29 0.240
13 0.080
1 0.430
86 0.073
65 0.056
144 0.030
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 antibodics against c-kit (cKit-PE mouse antibody; Pharmingen). Cells were maintained in
culturc 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.



10

15

Formul ation 5 - Injection A conpound of Formula (1) is

dissolved in a buffered steri'P® saline injectable aqueous

mediumto a concentration of approximately 5 ing/m. 25
Afibdpr&haibagonlwih pnymmmd&ordl% iDMaS(D V@ 28auionids, rglls werb-actimaled with 20

L) (Rés A%
né/n&@f?CEofﬁm_lgélnﬁ ep a g?’ZI g gx% %?/ paKlJforglald@%q%dfoE2grngnutes and
péridiised ewtih Y0. 36| Edto@dXfI00NTdE 80 dniblites Ugthrdohatiertyft@atiiien PKMR/Akt
phosépl%rtlylezlitrlo%nv?etlsl \%surailze% using phospho-Ser-473 specific Akt antibodies (Cell Signaling)

and standard FACS protocols.

Results: Inhibition of SCF-induced Akt phosphorylation

Examples of inhibitory activities for compounds of the invention are set out in Table II below.

Table 11
Example n° IC50 uM
150 0.09
130 0.13
131 0.15
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
56 242

Example C : IgM-induced Akt phosphorylation in B cell

Protocol.
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30

Rl is selected fromH, halogen, nitro, optionally

substituted Cl-Co-al kyl, optildshally 10substituted

C2- C6- al kenyl and optionally substituted C2-C6-al kynyl ;
InRAtr¢ stirsgdht@nt ed from I I optionally substituted

Cl- Ch- |, opti bstl | kenyl and
g BRI York Bt P R B R io5n 2 48t £ St Gt e
Fico10 grallient (Fﬁbm@aque%ptus ORARMASUbSL t7ut4ed-08).- C6- al kyl ,

optionally substituted C2-Co-al kenyl, optionally
Csll bgicertttatietwaad@Bted ltk ymfy;hus @piil anRIPNY (GBI ]RéﬂﬂEldO&llk@Xﬁéut

150ptional ly sub u ryI , and option tut
ST SAP yM Ul 3 &L? ePcPtl\é Svﬁpslaﬁl%pwmlg v!gfﬁ%iﬁbj Pf’?ft

cplpcRa Al K96 welPREAPERRAohYpI5H hﬁtZO%HﬁlﬁQs #374Q5- al kenyl ,

optionally substituted C2-C6-al kynyl, al koxycar bonyl C1

For®cal J@Ml/atwﬁ aiokl%y Fipt GER @l }f%?i'l (J o) s @Iﬁﬁ‘iluhé/ re%é@éﬂ) atl@ﬁg/gll was

aryl, optional substituted heteroaryl, optionally
adsigh &t el ek z{fter @Gmamtky eljpetimation VUptS‘iODMI with € barpformaldehyde (10

mﬁte@%ﬂ%\é t%{)%é(t};re)c’pt! onal Iy 20 substituted

ter ocy optionally substituted aryl

0 Y.
B B g R P PRSP s
p&ine@olizztl kwrih, S08pmetbaral foy 1§ utisttést ut ed C3- C8 cycl oal kyI
SO CG al kyI optionally substituted heterocycl oal kyl
|, optionally substituted aryl C2-C6-al kenyl
PBMGJ wq:rb masiaﬂ Itvyics ubRRS, restgdndedtie PBAMYIF (S2mn@orcabdtahyith aRBR-Akt

(],i/f()a nteger se gto%d terrnoegpao 1, 2, 3 and 4; wherein
Sbs ?Jteo‘m '8 %% P g substltuted with froml to

Eﬁsol%l%gtal l% Lﬁ{l{/ﬁé we%zﬁ? ediia{?rg&) P%rbb%m%ﬁgs the oﬁnsxltﬁc‘i”% .Iop %mlggw PE
(]%]Zt B&dsaaridesbl dnti-TgVeFEIO@IT Boadidneks) and goat GG+ IablbﬁylgG‘aALeka 647

1- C6- heteroaryl ", "Cl-C6- al kyl cycl oal kyl"
(Méiq P&‘Tbﬁzl heterocycl oal kyl ", "anino”, "ammoni urn',
Floacytometryasyyoxy" , acyl ami no", "am i nocarbonyl"

car ba

A.ftgrle\? oﬁ%g,ralgﬁ)ﬁa%’%rmhﬁa[@# c([) Mogﬂlpl?:\éﬁw:ells) wgliekflgag;sed on a FACSCalibur

ins@uthdna (B 'Baosc@ﬂde@)%ﬁlppe(ﬁwﬁlﬂﬁ BEB<yeliumtrcbaleeredydred £ a0 Qor further
re?gydrox nmercapto, nitro, and the |like as well as its

Shed P B s¢llsi eg@ﬁ%awgfe gperod perisgmplcyn the GRJE Py Kregien:
nt i ners oners rrate for , as
%é ¢ ang S‘ﬁ’r?a‘?”f?élé‘gﬁi YVF‘%%HPI“?/J bR e%f 5 'iograglacrft@ R MG ymRjtocyfsgeells
(18 tRe ﬂ'@l@hﬁﬁlﬁ%ﬂtsamﬂlggarﬁ tﬂé/ﬁéi‘@én& e gf»‘éelly vV eni ABERRSIH RPs Qermined

Fornmula (1), R2- (RL)n-1vy,
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 III
Example n° IC50 uM
150 0.007
39 0.011
131 0.013




ENIl N-S-R4 H11 0 (1) wherein: A, B, Dand E
are independently selected frlién C and N, such that the
ring Ris an l5aromatic ring; R is selected fromH;

hal ogen, nitrp, optiopglly sub<titutqgng1-C6-qlkyl,

optional |l y supstrtutedC2=C6—alfkenyt—and—optTonal | y
substi t ut ed CZ-CB-&LK@ﬁyL;JQ;44;4;%4&&&&LJ¢4£1ft,
optionally supstitutedoCl -C6-al kyl , az#i onal lly
substituted Q@-C6- al kenyl and|optionglky subsftituted
C2- C6- al kynyl [20R3T5_Serectey from Hftatogen,
optionally su ! :
substituted R-C6-allt3@nyl., opflional 0028ubsti tjut ed

C2- C6-al kynyl | optiongily substitutedygs koxy, loptionally
substituted aJytr, and gptlonally suo%CEIUIeo Net er oaryl ;
1(4 is select, from-opti-ona-ysubstiCited—ol C6- al kyl
optionally suastltute@7C2 05- 1Ikenv|00®Dt|onally

substituted - C6-al kygyl , al koxycar bggy! C - Jo-al kyl ,
carboxy G - 2pTob ar Ky, —OptTongr Ty ST 8 rtated aryl,
optionally supsti-tut-et heteroaiyH—eptroraty—substi t ut ed
Cl -C6-al kyl phenyl. é&tionall substDﬂUted CB-CB
cycl oal kyl, optionallyg 156 sulpstitut ges het er ocycl oal kyl ,
optionally suastltute%1ary| C{Ce-alkyl, CI-Cg- car boxy
phenyl , al koxpearbery—ct—ce—aiHoH phgﬁ@!, epHi onal |y
substituted h 29C - C6- ' y
substituted CB-C8 cycizgal kyl Ci|-C6-al kyt, optijpnally
substituted heterocycloalkyl C-Cs-alkyl, optronally

substituted aryl C2-C6-al kenyl and optlonally
Example D: Passive cutaneous anaphylaxis (PCA).

D

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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5substituted heteroaryl C2-C6-al kenyl; n is an integer
selected fromO0, 1, 2, 3 and 43 wherein "substituted"
refers to groups substituted with from1l to 5

Tha bsttineue Mbdrened ahte 40 €2 7 rrogntables ROADpmE exfisicstd pygasde compound per

"0, C6-al kyl ", "C2-C6-al kenyl ", "C2-C6-al kynyl ",
ta'bgbc':? %El%la[/ WSS v heterocycl oal I cyl ™, "Ci-C6-al kyl aryl™",
"Cl- C6-al kyl heteroaryl™, "Cl-05- 10 al kyl cycloal kyl ",

"O’ - 06- %I kyl heter ocycl oal kyl ", "am no", "ammoni unt,
", "acylam no", "am nocarbonyl”

A oﬁhip@%ﬁ&@'fl@ﬂﬁﬁﬂh (k) is éﬂhﬁkéﬂiﬂas a d N\lvder withad sbz&ﬂl’ﬁﬂlﬁlent in an approximate

"het er oary "sul finyl onyl

swlg%tnwl@ The, grigyeents, ﬁﬂ@ar%%‘/ﬂ Rg |%%§P’6ﬁéﬂ%%//lmg el afiye pyrazine
cdHuRX Yer cHRUEAPt O, nitro, and the like wth the first

provi so that when R4 is thiophenyl, it is not selected

from group consisting 150f: unsubstituted t hi ophenyl ,

FoaReSE Bt ytigdq chl oro-5- thiophenyl and unsubstituted
I OND- b- I ophenyl; with the second proviso that when R4

Aj onpopiveefyiormpta (D 1%50rmgl)o swops (1 .Fugkethdpheyh gtindé m@ arroblended,
pa%‘sa’eldetﬁ{?ﬁ% £N§“16ﬁtl§sh i %v)%%(h%'tﬁéd rﬁ&eé’fmth% ppJV%IBlyg)Etﬁ)g%d’solutmn of
mpjnmnydtqlhmcebmlowamﬂtsh@ahmph@nyymethyl cdtulqzse (f1: 8&360 npg)anyvht}er Sodium
TR TR i B Phe T AP URO s B R RO, e
whiteais thed aﬂdﬁdtspfoelmteeﬁofarmm@effgmbup consi sting of:

m , p-di net hyl phenyl; m,mdinmethyl phenyl; o-,p-dinethyl

phenyl ; o-, mdi nethyl phenyl; o-nethyl pfluoro phenyl;
anumudhthmmsphenyl o-, mdi chl oro phenyl; p-chloro

mnitro phen andoethoxy m by ono hen with t
AFFREIOUH 801 TelmudD Grererel Ras (& £o govlr b foéﬁyogalfﬂlm inflg in an

a@r&éﬂﬁ&t& [ ltzlt)v@@htbﬁﬂé OAl i@ brEim &St wﬁlnhg&&uint ScadROMBIdIEC A a lubricant.
isoners, its optically active forns as enanti oners,

Thy mStEE dokared mioAR0cifRmag taplgisdhalt-200 Bg R actiys Pyggrine ggmpound) in a

taBRepERceutical |y acceptable salts thereof. 303. A pyrazine
derivative according to clains I or 2 wherein Rl selected
fromH and hal ogen. 4. A pyrazine derivative according to

raM26n EhanRLggedi ng clai ms wherein R2 is methyl.

A compound of Formula (1) is dissolved in a buffered sterile saline injectable aqueous medium to

a concentration of approximately 5 mg/ml.



157 5. A pyrazine derivative according to any of the
preceding clains wherein R3 is selected fromH and

al koxy. 6. A pyrazine derivatiyg according to any of the
clains 1 to 4 wherein R3 is selected from Shal ogen, aryl
an¢g gptionally substituted heteroaryl. 7. A pyrazine
derivative according to any of the preceding clains

wher ei g %lﬁédeﬁ%t@sms’rdf&gtmnﬂmm C2- 05- al kenyl ,

C2- Co6- aF ynyl, aryl CI-Co-al kyl and heteroaryl

G - Co6- aIkyI 108. A pyrazinc derivative according to any
of claims 1 to 6 wherein R4 Rs Qele ed fromaryl and

het eroaryl. 9. A pyrazine derivati agRéording to any of
the preceding clainms wherein A, B~&and E are C. 15 10.
A pyrazine derivative accordin tohﬁpy of clains 1 to 8
wherein Ais N, B, D and B are 11. A pyrazine
derivative accordlng wm).“ /L imD 1 to 8 wherein A, B
and E are C; Dis 20N. 12. B pywa2yne-#érivative
according to any of the preceding Hl di ms wherein Rl

sel ected fromH and halogen; R2 is nethyl; R3 is selected
fromH and al koxy; R n, R4, A # D and E are as defined
in the preceding clains. 25 13. A pyrazine derivative
saccording to any of the preceding clains wherein Rl
seleciﬁ dlI;omH and hal ogen; R2 is nethyl; R3 is selected
fromH and al koxy; A, B, Dand Eare C R n and R4 are

as defAnBdDiand tEh@e idereadingly selpciidniiom §oand N, ugly thatzthpeing R is an

derlvqk&ygmqﬁgordlng to any of the preceding clains
wherein 121 is Il1; nis 3; RZis nethyl. R3 is sel ected
from HRadsclrR®fym I; hidogep e eptigpally; %"}bsé‘ﬂ’é‘iﬁidgh‘t:‘f g}kyl optionally

1sel ect ﬁgstifnftmz@tgﬁil]@n)p}lan&é&lbnaﬂl? Gﬁbsﬁtbted Ci (]QalenbzI:} 0 pt ionally

; lrjgiteldé}rjft@ %%?c%){jrfgo% Hﬂ_g}gmn:ﬁly lgjstlﬁlrte% 6-aﬁ(yi N ptlonap ly substltuted C2-Cs-

15

20

25

alkenyl and optionally substituted C,-Cg-alkynyl;

R? is selected from H, halogen, optionally substituted C-Cs-alkyl, optionally substituted
C,-Cg-alkenyl, optionally substituted Cp-Ce-alkynyl, optionally substituted alkoxy,
optionally substituted aryl, and optionally substituted heteroaryl;

R* is selected from optionally substituted C;-Cs-alkyl, optionally substituted C,-Ce-
alkenyl, optionally substituted C,-Cs-alkynyl, alkoxycarbonyl C;-Cs-alkyl, carboxy C;-
Cs alkyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted C;-Cg¢-alkyl phenyl, optionally substituted C3-Cg cycloalkyl, optionally
substituted heterocycloalkyl, optionally substituted aryl C;-Cs-alkyl, C,-Cs-carboxy
phenyl, alkoxycarbonyl C;-Cg-alky phenyl, optionally substituted heteroaryl C;-Cs-alkyl,
optionally  substituted C3-Cg vcycloalkyl Ci-Ce-alkyl, optionally substituted
heterocycloalkyl C;-Cg-alkyl, optionally substituted aryl C,-Cs-alkenyl and optionally
substituted heteroaryl C,-Ce-alkenyl;

n is an integer selected from 0, 1, 2, 3 and 4;

wherein “substituted” refers to groups substituted with from 1 to 5 substituents selected

from the group consisting of “C;-Ce-alkyl”, “Cz-Cg-alkenyl”, “C,-Cs-alkynyl”,



15. A pyrazine derivative according to any of the
preceding clains, selected fromthe foll ow ng group:
4-cyano-N—13-[(2,5-dinethoxypquypanino]quinoxalin-2-y||
benzenesul f onam de; 5N {34(3, di et hoxyphenyf | anmi no]

QUi NoX r ]c U ke % I?, “C;-Ce-alkyl h I?, <C,-Ce-
34({3 Egdlngﬁﬁﬁgﬁ ﬂgn g%?ﬂ% U|noxhlﬁ% E-SFFM°’ Cr-Co
i no) s lqyb rwploqlbé sy heterocycloal 1”, “amino”, “ammonium”, “acyl”,
N-{3- [6Zicaydli nﬁéymﬁyd@h erbyﬁlﬁo@arb&gi»qwm aﬂﬂnﬁ”yl}urelcib” “aryl”,
-met hy1- 1H i'mi dazol e-4 - sul fonam d .« .

- [ (2, Beabathoxysitemyl) atuimsy qu?‘}lrf@&ﬂlﬁl n"‘"@x¥/11 ‘sylfanyl”, “halogen”,
5= PYri Giayboky Mihmaﬂﬂ&y&ﬂsh&dﬁ&p afdréipio, NS, axd the like

3-{44(% F 3, 5: dltnctho¥ flanln qui noxal i n- %$

am no)®stll o‘ﬁyrtﬁ gﬁﬂ‘BﬁWa o‘£§t QPHURRY HGHVes 1qrp 335[ gagingomers,
E) di rretdmteyq@hlelmy@amwrma}mmm aX@ls) a3-videllydk mmnaoe)xﬁwlp atxgpthble salts
N {3 [P R ASESISHRAY ) ami no] qui noxal i n- 2-y1 |

-3-fl uor obenzene sul fonam de; 15N-{3

[63,5 ] xalln 2-yl) -4
0 Bt oy P R A BB I B "N 3

-[ (2, 5- di met hoxyphenyl ) am no]

qui noxal i n- 2-yl) - 2, 3-di hydr oR:@
| fonamide; N -13 4(2,5
- di met hoxyphenypam nol qui noxal i n- 1-4-(pyrrolidin-1
-yl sul fonyl) 20benzenesu|fonanide N{ 3

-1 (2, 5- dlnethoxyphenyfla :;i alin-2-y1)

I

- benzodi oxi ne-6- su

(et hyl sul fonyl ) berige f gnanmpde; N-{3

- 3-
-[(2, 5- dlnethoxyphenyDam QL mf2-y1} -3
- (met hyl sul fonyl) benzene squonaana 25N {3
-1 (83, 5- dlnethoxyphenyflan1noIqU|noxaﬂ n- 2 yl }-3
- (met hyl sul fonyl) benzene sul fon@i de; 2 -cyano-N - {3
-[ (3,5 -di nmet hoxyphenyDam no] qui noxal in-2 -y1 }benzene
sul f onam de;
wherein:
A, B, D and E are independently selected from C and N, such that the ring R is an

15 aromatic ring;

R is selected from H; halogen, nitro, optionally substituted C;-Cg-alkyl, optionally
substituted C;-Cs-alkenyl and optionally substituted C,-Ces-alkynyl;

R? is selected from H, optionally substituted C;-Cg-alkyl, optionally substituted C,-Ce-
alkenyl and optionally substituted C,-Cs-alkynyl;

20 R’ is selected from H, halogen, optionally substituted C;-Cs-alkyl, optionally substituted
C,-Cs-alkenyl, optionally substituted C,-Cs-alkynyl, optionally substituted alkoxy,
optionally substituted aryl, and optionally substituted heteroaryl;

R* is selected from optionally substituted C;-Cs-alkyl, optionally substituted C,-Ce-
alkenyl, optionally substituted C,-Cs-alkynyl, alkoxycarbonyl C;-Cs-alkyl, carboxy C;-
25 Cs alkyl, optionally substituted aryl, optionally substituted heteroaryl, optionally

substituted C;-Cg-alkyl phenyl, optionally substituted C;-Cg cycloalkyl, optionally



-cyano-N- {3 1(2,5 -dinmethoxyphenyl)am no Jqui noxal i n-2
-yl'l benzene sul fonam de; N {3-[(2, 5-di net hoxyphenyl)am
i no] qui noxal i n-2-y1) pyridine- §-su| f onam de; 30N—{
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diastereomers, tautomers, racemate forms, as well as pharmaceutically acceptable salts
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30 3. A pyrazine derivative according to claims 1 or 2 wherein R' selected from H and

halogen.

4. A pyrazine derivative according to any of the preceding claims wherein R is methyl.



sul f onam de; _
N-{3-[(2, 5-di net hoxyphenyl ) am no] qui noxal i n-2-y11- 3- net hy
| - 2- ox0- 2, 3-di hydro-1, 3- benzqihi azol e-6-sul f onam de;
N-13
-[ 63, 54 %ﬁaw@efmh@ Yot p BQhP YT ihd fcdedRiollidINE JBirbin&>Hd sehected
benzene Sul f onam de;
204- acEyHapd dlkoxy( 3. 5. di met hoxyphenyl ) ami no] qui noxal i n- 2-
yl I benzene sul fonam de; N-{3 -[(3,5

- di_ et hoxypheny I am no] qui noxal i n ane- ;1

Sl  ohAnges def a&&wJ to auyqf éh%c%adf?vlﬁéfﬂﬁ%y FHR Ry Fatlerfgd from
sJqQui NaRIgh) a@t anld bpimalEesbstisitddfhenmaiyl e ;

N-{3-[ (2, 5-di met hoxyphenyl ) am no] qui noxal i n- 2-yl |
-1,2-dimethyl - I Himdazole-5 - sul fonam de;

25M { 3A [p{3zibe dirivative axgoptientpl apaot the ppaedigxadims wheryihJR* is selected

-2, 1, e a
- cyangC I\?{%ﬁ’??gﬂ 35(%? )8? hgé‘tﬁ@ §5am nBPIkﬁlaﬂ%§e§Tr0awlf ! Cf aikyl'
benzene sul f onam de;
10N 831( ligui [ b4
ami;no)é g;{r%n;ey?% 191%eny{é8?§g1§?§?n§9 éemé%& t? Y v&h??éﬁa 15 &1délelt from aryl
- di met@@kgtpmENly Dam i no] qui noxal i n-2-yl } propane-
1- sul fonam de; 44({3-[(3,5-dinet hoxyphenyfl am no] qw noxal
i n-2-35//l am i no)sul fonyl ] butanoi c ac hl or 0- 3
-[ €3, 57 PUPZIRRHGIEY B RESRTATE o] ta‘aprﬁfffél&s .CHIH? ‘s’}fre}m PelizRted E
sul formercde; N {3 -[(2,5 -di met hoxyphenyl ) am no
I qui noxal i n-2-y1} -1 -pyridin-2-yl methane sul fonam de;
13160
N- 13- 14 Byroziol deeivhiox y@helingftd any afclapyy | @@ wheBitbA pyyNaR, Ihakt § are
| I et hgne sul f onam de;
N-13-[ ('3, 5-di net hoxyphenyparri no] qui noxal i n- 2-y1} - 3- met hox
ybenzene sul fonam de; N-13 -[(3,5 -di methoxyphenyfl|am no]
qU| ox

s @%%‘9 G e s o R QG Rl BB (s i i
20d| n- 3-%! net hane sul f onani de; Met hyl
3-1({3- 1(2 5-di net hoxyphenyl ) am noI gui noxal i n-2-yl } am no)
sulfon t.hi ophene- 2- car boxyl at e

% pYrBzi %masz Wﬂ‘éh‘?lt‘) %{%Oﬁsﬂeﬁmdats[%lras Bhepsjh Bztelgotgd ffom

| | benzreaﬁi lﬁlllthanTRarB H&@hyl; R? is selected from H and alkoxy; R, n, R% A,B,Dand E

;‘lgrl:l-ainad‘leés‘legrﬁtd grrgceela}{lgcalrpnsno] gui noxal i n- 2- yl} benzenesul

25

13. 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,Dand E are C; R, n

and R* are as defined in the preceding claims.

30 14. 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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30 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-methoxypyridine-3-
sulfonamide;
N—{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6—ox0-1,6-dihydropyridine—3-
sulfonamide; -

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-methylpyridine-3-sulfonamide;



44({3-[ (3, 5-di met hoxyphenyl ) am no] qui noxal in-2-yl

am no) sul fonyl Thenzam de; 44( {

3- [ (5- et hoxy- 2- net hyl phenyl ) 3153 i no] qui noxal in-2-yl1}

am no) sul fonyl ] 15benzam' de; 41({3-[(3,5

- ﬁll- ErEt Ih-q&f?%edﬁ&i doQah%’lZ)l} -89 SHiAQN Y fonamide;

hox enzam i d
{3-[ (3ot Néﬁr{@‘&l}}%@% RS ASTRORRER i inpxatin gy} benzene
am no) sibdaaigel t - NA3- (di et hyl am no) propyl ] benzami de;

ASNEL G e L

554 ({ 3- {u(fGnabridtt net hoxyphenyl ) ani noj qui noxal i n-2-yl |

di
P A R O S LU e
- 3 [(4sulfmtah1ydep| per a2| n 1 25yf| ear bonyl ]

benzen . s
et oy St oA amPlhoty et fajifh) Mol -stiamine) sytonyl pridie-
nyl) p%rcarbnxnletes sulfonam i de; N- {3-1(3,5
- di rTEtItl‘Q’%@%@M@ﬁmeﬁeii?ﬁéngﬁﬂl&]%m&]ﬂmi ﬁ?llﬂne@hﬂihqﬁﬁd&?&@m
SuI f onam di met hoxyphenyl ) am no]
qui noxwiforamide: y11-6-1 (4- met hyl pi perazin-1 - yQuethyl ]
pyrid Wneq{@,s:dméth 1] quHEkd AR -BYihdrp¥iin-4-ylcarbonyl
{3-1(3, g é(l net ho &Qﬁmggﬁnémy&lo] qui ‘r?g%e(fal }(n rB ym yhcar oD
i ophenl?é’“?“esglf‘i’“la mde. 164 16. A pyrazine derivative
?Clclor - [(EB-L(R 5-AMyetiok Aihbmsy ) amin6] qliMoxatie L gGkthofstltuy I Aencthyl

ol l owing, aroup: .. .
4- cyan £°§Ee?§-91°€‘§?’%’1‘8?°ﬁ%t hoxyphenyf i ani no] qui noxal i n- 2-yI |
benz eneg{A-f(® dimett®xyphenyl)amino]quinoxalin-2-yl}amino)sulfonyl]-4-methyl

55- chl Y met hoxyphenyf i am no] qui noxal i n- 2-y
1} -1, 39%&enf%%#§ﬁ§ﬂléﬁcsdr’azol e- 4- sul f onam de;

5-[({3-[(2,5- dlmethoxyphenyl)ammo]qumoxahn-Z-yl}ammo)sulfonyl]-l-methyl-lH-

O

15

pyrrole-2-carboxylic acid;

20 5-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]-1-methyl-1H-
pyrrole-2-carboxylic acid;
5-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl} amino)sulfonyl]pyridine-2-
carboxylic acid;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-(morpholin-4-ylmethyl) benzene

25 sulfonamide;
N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-[(4-methylpiperazin-1-yl)
methyl]benzenesulfonamide;
4-(aminomethyl)-N-{3-[(2,5-dimethoxyphenyl)amino|quinoxalin-2-yl} benzene
sulfonamide;

30 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-3-(hydroxymethyl)
benzenesulfonamide; _
3-(aminomethyl)-N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-y1}

benzenesulfonamide;



N {34({3-[ (3, 5-di net hoxyphenyfi am

i no] qui noxal i n-2-yl fam no) sul fonyl j phenyl| acetam de;

3-cyano- N-{3-[ (3, 5-di net hoxyphgpyfi am no] qui noxal i n-2-yl |

benzene sul fonam de; toand N-{3-[(3,5-d
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sul phonam de. 17, e of a pyrazine derivative according

to cl afepgengsulfenamglens wel | as i soners and ni xtures of

t hese {q8.[GRatiRERBpIRRYIRMIR]quihokEiE 208 HydfoRymdth@)pyridine-3-

prophyl axi s . and/or treatnment of 15 autoi nmune di sorders

and/ or3" H‘?"f"éfﬁhat ory di seases, cardiovascul ar di seases,

sneur odeg eN@Jsalimstioxgiptadn Mo qudokaini2all } -0motpliciih-4-yImethyl)

i nf ectli) ons ﬁl | ergy, asthma, pancreatitis, nulti-organe

fai | urE“RrYREY Y Fseases, platel et aggregation, cancer,

t r ans pN-dB{{ @15 dimethasppirenylyapitiol quingxalie 2yt J13-G@ ytethytpéferazinelncy ,

vvaftmm;rn%ﬁl&h%]lze Lo fg&%i&enj uries. Use according to claim
erein-sai

17, I Seases are selected in the group

i ncl udNHgr[Edtdimgheyshehylamdriodquingsadini2apdj -4 (dimethyhmtinsimiethyl]
10af thrigeh SoneSifShaleC | upus erythematosis, inflamatory

bowel disease, lung inflammation, thronbosis or brain

i nf ectNdAl@Afdinethayphsnyaméte aionating gl -3 @insthylamino)methyl]
encephghidhéssifoddd@eaccording to claim 17, wherein said
di seases are selected in the group ingluding Al zheiner's
di seasbl( A isthow RienyDunaglainest ¢ a0 sUfengliengpmide:
I Schem-g{ T paicthb s met§iphe gigaatith]q@nokalincd-Al dnidoj sulvdagn ei n
sai d di seases are selected in the group including

Bat her o588 Gsi s, heart hypertrophy, cardiac nyocyte
dysf unef(f B3, 5-dinetakgietyl)ando jgpiesalin-2-yi aminasoéopgN-Get i on.
Use ac&%ﬁoyxﬂ?#ge&%dp 17, wherein said di seases are
sel ected i e) g [

roup i ncludi ng chronic obstructive
pul noral(§3-d3. sdasthoxhephyhacliiooxs v hintelsslifogy!]-N-[3-

psori %in?ethyi%Hiﬁz&&&l]Qéﬁﬁﬁﬁ@S’ asthma, stroke or ischeme
condi tions, |schem a- re?)erf’usi on, platelets
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20aggr eghl(i bt} ardimethaxynbenyDaRiaplapiapxatiirdw|}@mino)sulfonyl]-N-[3-
at r ophin MR REGHHREN 1 bdn@Hi@gYt € recrui tnent in cancer

tissue, angi og_enesi S, invasion netastisis, ngc{ aﬁoma,
Kar posi-[(E-Eardutrhoxybeydaminalapinestin-¢-yBae et inydheNvyi r al
I nf ectdifasylpyyRIPS2Scarbgkafie; r €j ecti on, gl onerul o scl erosi s,
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25gener afl)chrbonyl]adnzavayudfonanfideammat i on. 22. Use of a pyrazine

e 2ol ai ; Bt iony |
cccor 83 A Syl Mol @t T o} 5 RSBy
act i vinyyidind-62@fongmidkrar maceut i cal conpositi on cont ai ni ng

at | eastr@Re. ' i b I j I of
avls ?(g,%1&%%%%&§Eg;ﬂﬁﬁﬂlr}6%hxﬁzs%F‘&Fa%nglEéauaﬂ@y

cl ai s ) armacéuticall'y acceptable carrier,
di | uentulferamddesi pi ent t her eof
30 N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-6-[ (4-methylpiperazin-1-

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

sulfonamide.



24. A process for the preparation of pyrazine derivative
according to any of clains | to 16, 15conprising the step

of

r

eacting a conpound of Formyla (I1) with an aniline of

Formula (111) in absence of a base: R2-0 ANNH O
EN 311.-R HII O (1) whereinn, A B D 11, R R, R2,

| e,

R 4 are as defined in any of t he precedi ng clalns

25167 A rygise deyetiyeaccpdig 49 atlbr gRimsr2 py h AelRded pm g M‘@Wlﬂg
accord .to any of clainms 1 to 16, conpr|S|ng the step

i R T NG

sbase:

10
17.

15
20 18.
25 19,
20.

30
21.

1o N Vp(ENMimethblyphéd 1)imhilbquinoxalin-2-y1} -1,3-dimethyl-1H-
pyrazole-4-sulfonamide;
N-{3-[({3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}amino)sulfonylJphenyl}
acetamide;

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

N-{3-[(3,5-dimethoxyphenyl)amino]quinoxalin-2-yl}-4-iodobenzene sulphonamide.

Use of a pyrazine derivative according to claims I 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.

Use according to claim 17, wherein said diseases are selected in the group including
multiple sclerosis, psoriasis, rheumatoid arthritis, systemic lupus erythematosis,
inflammatory  bowel disease, lung inflammation, thrombosis or brain

infection/inflammation such as meningitis or encephalitis.

Use according to claim 17, wherein said diseases are selected in the group including

Alzheimer’s disease, Huntington’s disease, CNS trauma, stroke or ischemic conditions.

Use according to claim 17, wherein said diseases arc selected in the group including
atherosclerosis, heart hypertrophy, cardiac myocyte dysfunction, elevated blood pressure

or vasoconstriction.

Use according to claim 17, wherein said diseases are selected in the group including
chronic obstructive pulmonary disease, anaphylactic shock fibrosis, psoriasis, allergic

diseases, asthma, stroke or ischemic conditions, ischemia-reperfusion, platelets



0O 166 wherein n, AL B, DD E, R R, R2, R3, R4 are as
defined in any of the preceding clains. 26. A process
according to claim25 wherein the base is pyridine. 5 27.
A compound according to Fornula (XI): (XI') wherein n, A

B, D dggr eE&tloBlwtlvR%n &%leﬁﬂ endsle 4RInDBFbeitRPRNYeukbeykd) Rcruitment in

precedlng laine with to the proviso that the conpound of
For mul @nqe;(pasuq, gngmggneﬂ_s (nfgvaﬁlgrt ﬁetﬁ%’]ﬁlﬁém))m? Kglrpom s sarcoma, acute and

QJI nOX@l‘dnibedéc&fﬂihﬂ and P11 680684 Seplil, gl@fc rejection, glomerulo sclerosis,

28 A m n Oa ﬁa) UJEQ %}(%lfelﬁg ethgn"é |fg10¥h-s (glge?g]c%lé ggﬁ-\gﬁqhupwégs in the

sf ol | ovlufirQorG@ ggral lung airways inflammation.

15N (2, 5- di net hoxyphenyl ) qui noxal i ne- 2, 3-di am ne;

N- ( 5- met hoxy- 2- net hyl - phenyl ) qui noxal i ne- 2, 3-di am ne ;

N- QZ— netehod X pRapner acodrdifig tplanyp hmym; btoi ibcwethé medu2qti8n,di pariiewéar for

; N (31 ne?ﬁo}ﬂf??_éx o%ﬁlg?;ﬁl&sé)ﬂﬁ )SJ qui noxal i ne- 2, 3-di am ne ;

X ui noxal 'ne- 2, 3-di am ne

20N- ( 5- nethoxy 2- br ono- phenyl)qU|noxaI|ne 2, 3-di am ne ;
10N €3, 54 GhiRbRQ4PORIP il SHIERR R 0 Read oRe gj.'r@ﬁlilen@erivative according to
any of claims 1 to 16 and a pharmaceutically accepfable carrier, diluent or excipient
thereof.

24. A process for the preparation of pyrazine derivative according to any of claims 1 to 16,
15 comprising the step of reacting a compound of Formula (II) with an aniline of Formula

(111) in absence of a base:

® )"—6_\5 N~ NH * )
_d (R )—'— I I 0
O—I§\R4 NH, ® T

—g—R
(m ° (m I

(o]
U]

whereinn, A, B, D, E, R, RI, R2, R3, R *are as defined in any of the preceding claims.
20
25. 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 2

R*” 3 R—O

(o]
4

+ 0=8._4

WL ¢ o
®5®) 6 (R)—L@D:[I“
—s-R

(x1) (X Ho
0
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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):

10

28.

15

20

RZ/O

B,A N\ NH
@i ®L 1
E” "N TNH,
(X1)

wherein n, A, B, D, E, R, R!, R, 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).

A compound according to claim 27 selected from the following group:
N-(2,5-dimethoxyphenyl)quinoxaline-2,3-diamine;
N-(5-methoxy-2-methyl-phenyl)quinoxaline-2,3-diamine ;
N-(5-methoxy2-pyrrol-1-yl-phenyl)quinoxaline-2,3-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.



