WO 2009/ 106445 PCT/ EP2009/ 051761 PYRRCOLOPYRAZI NE

KI NASE | NHI BI TORS The present invention relates to the
wais@nbedwdvel pyrrol opyrazi ne derivatives whi CPCHER20)9$51761

and SYK inhibitors and selectively inhibit JAK3 and

are useful for the treatnent of auto-imune and

i nfl ammatory di seases. Protein kinases constitute one

of the largest famlies of human enzynmes and regul ate

many different signaling processes by adding

phosphate groups to proteins; particularly tyrosine

ki nases phosphoryl ate proteins on the al cohol noiety

of tyrosine i
i ncl ﬁdes mﬁm&#‘r@p{& ﬂ\%ﬁr PSE% nI?%nr a%/l on,

and di fferentiation. Abnornal klnase activity has
i npl.i cat ed |n a varjety of human, di seases

The Pﬁeﬁ?ﬂt &weﬁtj%%ﬁl?é%%f@ he %ﬁ?tOé iRl TR YT MCAltRR Biey which are JAK and
SYK #h®8BRERd sole napse ufdel AR rdabtfierd 8F auto-immune and
regulators o S|gna ing they provide a neans to
hﬁhnmmdm@ameaﬁmllular function with snall nol ecul e
inhibitors of kinase activity and thus nake good drug
design targets. In addition to treatnent of Kkinase-
Proteipkiiasgse@ngfitais e op thsdagse Jamyisy o€ hypen girgmss ppd egigtsmany
dlfferént I:s] gR%ﬁn% a;?‘oggﬁs%lfb ﬁ}n%}ﬁlg%/#gta?e n%rogllgs(a)tlcozigostg@&%%twufla%y tyrosine
kmasels @ﬁﬁiphbr}daﬁb ipeiciaf owtheeiicobel inuleay oﬁt@fcgﬁfe&esﬂcﬂues The tyrosme kinase
therapeutic interest. The JAKs (JAnus Kjnase

family 1§ﬁ1|uF1§/5 BEmbgrs St samTe cpi sraavth, mgar@gqnn M diAzgatation. Abnormal
a ca n v K
kinasd J&ﬁlv ?ékgbe%ﬁ‘ 1(;/&'2%% vllﬁtété' ﬁﬂnﬁwﬁﬁs &ash i %E’eﬁ él‘%‘ S

IS prerer ent i a assocl at | ntracyt asm C
autmnnmumG o ioflardmsore iscasyt. Gaeerotendphase s arc Among tlﬁelvey regulators of
cell 51 nglleeéld)rp % g\?ﬁ%ﬁs Fq @gﬁﬁatgl %lﬁ.%lﬁrgﬁtg%g)\]qA\g}sﬂf gﬁ{lli molecule inhibitors

of kln%e%@ﬁblk}n&l&lmﬁﬂlﬁlé@gwcﬁ’&rﬁ% 'd_@ﬁgl?bﬁ?%fd 1€ ad BGEPIoAF StthORf kinase-
per se,” are devoid of intrinsic nase activity. This

mediapsidolyshes b eassesnsaleatiat end eff@@%bwgmblbute& oikinaseactivity are also useful

. receptors f nol ecu Kk STAT
for in{ iR of e SuGhERPrOGh G dof AP BRTicBRo EER oSt of
therapaik infegegphosphoryl ated JAKs bind various STAT
proteins. STAT proteins, or STATs, are DNA bi ndi ng
proteins activated by phosphoryl ation of tyrosine
The JARKSs (Jduas Kisasds )faune fanoity diodytordssnsc groadin gosod kmakeesin(éurﬂng JAKI,

JA@H@E@ glaclu'gﬁggg %]caﬁtg {Ji]? J stlglggeﬁe{rmsth%{ll&rabsog?atedt V\ollﬂ?ﬁle 1ntracytoplasrmc
ﬁ)éYGberréﬁecr t&R09eNRS. ReBINBNG 06 (8098), §2908)322Y - The JAKS
portiod] SYRSRRIRLUAOI N R A0S Raey SAK %) 87 Y The

are ac@vajﬁh%llngnt@lsgaméémdlmg)andclatt@tb jignaling bmhomhpaﬁatmg qytokyne

OI’]SGS .such

recep@RtBitaras B St E 8P RN R e BT 2R BhBhe ST Rreates

do cklﬂ RS bh @it reV¥ptAQ &S ot 44 e R HeBRAQY/STANT Prbteinssignal transducers
eumatoid arthritis, anyotrophic |ateral sclerosis

and a%watomfttrq@ﬁ@%l@p}a@@sﬁhg phesphopsilgteh A bigd|viagoumnl AT proteins.
STAT@%&%L@%@A@ lafegﬁﬁgxcﬁlﬁc?mg’ &5?&6135?’ aét%&ﬂ'ﬂy%h@%owlatlon of tyrosine
residues, and function both as signaling molecules and transcription factors and ultimately bind
to specific DNA sequences present in the promoters of cytokine-responsive genes (Leonard et

al., (2000), J. Allergy Clin. Immunol. 105:877-888).

JAK/STAT signaling has been implicated in the mediation of many abnormal immune responses

such as allergies, asthma, autoimmune diseases such as transplant (allograft) rejection,
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Thus, the JAKs and STATs are conponents of nultiple
potentially intertw ned signal- transduction pathways
W@ @veogeme 19 (2000), pp. 5662-5679), which i nPCTYEP®E9/051761

the difficulty of 5 specifically targeting one

el ement of the JAK-STAT pat hdmy without interfering

Wi th other signal transduction pathways. The JAK
rheunétoid sielsritis, BRkodphic A sclefaisadnd gk tip e clexpise sseell bdin solid and

primary. |l eukemc cells from chlldren with acute

hematplogiorgplignensies $1@bﬁéllﬁ“§emtar?él driyephetBion f or m of

chi | dhood cancer, and studies have correl ated STAT

Thus, ?%to]lﬁ ! it@%’%&?ﬁ%%ﬁ]{l}pﬂﬁ&%é sz l’Ivl\l/.Ill%lh s %n%aﬁ%}n?g‘g% gnal-
transdBbt@In p aﬂﬁwag,rz 10n65geAbind axudey, ppt 5@62—561 Kach nﬁh&@@b the difficulty of
89: 4146 Kaneko et al. %1997 . I'mun.

specificgly g_@getmgg)ne skkaakeahihe AA&—S AT Kallgw w1tlgout Bjt@qfermg with other
ygndgﬁﬁgﬁwa%p?ﬂgﬁgg 8). They are also known to be

nphocyte differentiation, function and
survival. JAK3 in particular plays an essential role

The JAK ktn'ih%esf %dl@%]&lﬁ:i | HERORRMABS ex JIBGEL Qﬁﬁﬁa?ry |@REmIB& s from

G ven the importance of this JAK ki nase,
chlldr@prb @,mtg Iywhp hofplastic lqub@miaaﬂ@ maése cgmmopgfmm\gg/chlldhood cancer, and

N tive f

studicg st Pt od SERT AR GFoh S ein Rl SpanerRRALD wiehgeis

(Demwﬁiwﬁ@py(tle%) Wﬁﬁr(oahmsm :A71078Slurlefddr 3t AIS (umlmadd 89:4146-52;
acz et al. (2004) Am J. Trans | ant 4:51-5

Kanchorsabaip e, (Jiz@d@sp BB c LOOSUS. 5P ARk amucfitl (1 990, 1. /Biol

ChemV\%} IC?%KQ{( nas at%falstopi%oc o a??ﬁrﬂﬁ%ﬂo l&g%@é%%té 8&{69%nt18t10n

ﬁJnctldhOal’Q&sutrheﬁlah@KB luo:p:hrhyulmslﬁﬁyd ari @Séﬂﬂﬁl&];olé muke fdndtion of lymphocytes,
nphoma, 20 transplant rejectio pancr eas
thﬁﬂ#%%km

macrin %’éf» %nﬁéﬁ%sbp%lﬁt Grepdhs inygrtapes@f A%neqIMRAtnds which
moduBRth i@ ﬁrcgrd’lt](ggﬁi§§et sek %f1§é"ﬁ)rh KB, géf&ﬁ?s%bl for treatmg
aut ol nTTU eases i abet es [ 'ammat i on

dlseaséeogco,ndmw Iwﬂla];e th¢ fumcgorcof l@ramhoqmss) mac’mptiagels,ocnsmam calbs is involved

(o5 8ErAADAR. baRn bk o ar: Chieehit AP $5SER LR85 875).

Condlflgﬁsaﬁl'vMﬁélYta%Htﬁg 'O'f MA%Q&E&% Qf‘mgfiuldﬁﬁil-of HAMKRKaNhses,
2, JAK3 has a nore restricted and regul at ed

partlclelmrby é8KBoare CW@mehlﬁedStQIJ@ tbe&mu(lgdkmuseﬁJAu@ludﬁykakermaelymphoma
variet

transp aﬁlf e %C%X]& ;(;? %kpaﬁgg ﬁsé?t("tgagﬁlﬁgrﬁ ﬁrejr ecgpg%net 1?11%11? K%ransplaﬁcf applications

(c.g. @@ﬁ&@%@t%-ho%l@aset) heteihPite ddeayes (gl alaBetes), @nﬂ @KbMenation (e.g.,
f oki nes whi ch receptor was shown to

naling for c
asthrn@], %@rgl@rqgg,gt@qsh é,y@éﬁmﬁ w@gqlma@n drag iy fon inhipitiqn of AK3 arg discussed in
5 and IL-2 1. JAK1 interacts with, anong
gﬁamthﬁgﬂbé$?ﬁe receptors for cytokines IL-2, IL-4, IL-7,
IL-9 and IL-21, while 30 JAK2 interacts with, anong

Howe%rhﬁlr&)’ntrﬁﬁ% HRGEREIMIS ub {lltJ)IL:S'ec;( ?é@ﬁjiof[ OEIAKP hﬁ&KiJE’&f‘T%Ee JAK3 has
b|nd|ng of certain cytokines o their receptors

a mor¢ gesgicted| emdzegqlzp_ted expressipn. Whegeas somg SAKs dJAKL ,2J1§K2 Tyk?2) are used
Qr 2009/ 10 .PCT/ EP 009/ 051761

by a VTGRSl SR FRPIste ARES i IRFRPR PSS gt dprepa n hei

receptbal JAK Dfth@skesi fpﬁiy@d rd1BKn kitBRBE SighliniOfor byt@klﬁbi whith@cceptor was

proximty and facilitating the trans-phosphoryl ation
showrgip dafa tedise thercoinepieganypa elpan;gf2, IL-4, IL-7, IL-9, IL-15 and IL-21. JAK1

interacts with, among others, the receptors for cytokines 1L-2, I1L-4, IL-7, IL-9 and IL-21, while
JAK?2 interacts with, among others, the receptors for IL-9 and TNF-alpha. Upon the binding of
certain cytokines to their receptors (e.g., IL-2, IL-4, IL-7, IL-9, IL-15 and IL-21), receptor



10

15

20

25

30

ki nase. This trans-phosphorylation results in the
activation of the JAK ki nase. Aninmal studies have
wQawgaeddetl t hat JAK3 not only plays a critical PEDER20091051761

B and T Iynphocyte 5 maturation, but that JAK3 is

constitutively required to mdéintain T cell function.

Modul ation of imrune activity through this novel

oligon@atioh sE0ue fespltidgen trefytdplismit hels bf eaboieiet JAK Kingeh being

roliferative disorders such as transplant rejectio

broug jBtoRIe BN fegikiadagthe traﬁlswa%nhemlaéron OfMSSIH%eS@@éﬁOH the JAK
| [ For
i, T8 S oSy B Sl B 2 Bl o eggs, ©
mast cells induced by IL-4 and IL-9 have been shown to
AnimA&tudld lﬁe@ ﬁbd it JAKS noBdly GRFER cfifléd] Rol8 i Bant MOlymphocyte
( Suzuki (2000), Blood 6:2172-2180 JAK3 al so
rnaturgpogty butéh@tﬂ@éﬂms cppgtisutiviely gHuirediopnontatelic &mctigw tModulation of

1mmu§§%éé1§ﬂ§ %?E%Laﬁg r?o%le o&%&%ﬂ% can(%irn%yuére]ﬁﬁélg& 3%‘9“%61% of T cell

prolifamive dikorbérs iswoh asftrané‘m&ii rijectasmeandasitdig@iuns ixamket.o
prevent type | hypersensitivity reactions, including
anaphyl axis (Malaviya et al., (1999), J. Biol. Chem

In parfiqdar2 78K 8 hay ba®)imphigded inehvdsicty ofbinlagical roctseenFehawmple, the

prohfeir%tlo&etr{dgsﬁy\!l%llpg gwmé 21%6 &1@ .r}q?(ﬁxﬁgcgﬁy hg—rél oa?:lld Ing%r ]%fé(tg geen shown to be
depen&aﬂ Gh JAmKandK gm&g%hﬂassegxﬁhﬁg)(Maﬁ dt AP (2000 B1dod d61E172-2180).
mechani sminvolved in early and |l ate stages of

JAK3 jafse s oiciucaglirpleiin [gF raveptpemedgthdanase eclhdegranuapp)respgnses

oo T 358 PR i, SR SRR AP o
JAK3 (Eﬁfm&lﬂas be2h $hadedn ﬁ)’iﬁrevdneq}pe mhgpér&uﬂbﬁz(ﬁ& rédctighs, ind{dd®@PInaphylaxis

ncer Res. 1569- é sis_ 20 fun oi des,
(Malawélyfa 8‘[. fﬁl] §199P) Je Pi0}4 gh%% 2(7|Q2 124 g%%)e{AIgﬁ 1nh1t(1‘§|}gtgl7§s also been shown
I
to resﬁgﬁg?lnn&?te su 1?8%%61 v&?ﬁ hHo \#ﬁg{ej%ého,ﬁ??i%g%??d% l_)%ﬂlfoﬁr_oc' 33:3268-
3270) 1BK SRD6sCS Ilﬁ@e als@hd:dneinmliﬁa'bd: onthe etechdnism @Iﬂy@%ﬁ in carly and late

oo RS o S L BT3B ot o1y

fammalrmo@ﬁfcqatefa@ 8Qerobik &SR @nl. a@zlogor) ﬂldaﬁeﬁ Blﬂglll}si.eﬁlk§ Commun.

sclerosis, rheumatoid arthritis, psoriasis, Typ '
26724280 dtuksmim@udbs ket al (1829)i GHe. Eangen Ribsabd 6631 582noweosis

oG5 WP 95 e P LIRS Q. s U

94:6764- 61’@))Wﬁfd dHnBiins8 a5 grdva e TcRalan gt e tmids IC 259:9766-5210;
si on woul d be desirabl e.

|nnunosupg£§;
CatletNBﬁlcmtabp@f)%?)i pitedQilBrld?)- JAK3 has al so been
reported, although the functional significance of
be clarified (J. .l nmunol 168 200
JAK3 ﬁ;‘g“gl?zf ¥ %rezlféfé‘; &egé’éf &4 é%‘mu%s%%ﬁé“ﬁ%?%\tﬁ for ] @H%Pi 1its, xeno
transpfa‘ﬁfah@g 1@51% %Ml@%él&%s& Bihe@datd {8 soriRfs, T e 1 dlabetes and
it seens WO 2009/ 106445 PCT/ Epzdo 05176
Comphc‘zatlgnﬁ frck@ldyahem; cafgyi3adtlzma, atapendéralatifis putosomade tiyroid dlsorders

unctions ther tissues,of or Henc
uteera R Eyis iRl AR YIRSl Canteipaicatons where
1mmuﬁ’dsug§r,essﬁd‘r6wbﬁlﬁttfeld@ﬁlﬁﬁ)ledl stribution of JAK3 is
appeal ing. Agents that act on nolecular targets wth
expression limted to the inmune system
Non-hematopoietic expression of JAK3 has also been reported, although the functional

significance of this has yet to be clarified (J. Immunol. 168 (2002), pp. 2475-2482). Because
bone marrow transplants for SCID are curative (Blood 103 (2004), pp. 2009-2018), it seems
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m ght lead to an optimal efficacy:toxicity ratio.
Targeting JAK3 woul d, therefore, theoretically 5 offer
WO povanes4gippr essi on where it is needed (i.e. OPCTEP1089/051761
actively participating in i nmune responses) Ww thout
resulting in any effects outdi de of these cel
popul ations. Although defective inmmune responses have
unlikehegat s ha@adential N@H fedusdahi Ahctiost ih aithes tléshes bm/@sﬁs glence in
Med, 44 (1996) . 304-311; Curr. Opin. Bi.o
Contraétl@@bythebﬁrg%%f lm@anosmpéesaw Giigsoths r%ﬁtré%t?ci Bléftf}bé}ﬁ%f’f FAKS is
T S
appeal%I eﬁ{AQh%ré@t (trgﬁ]BlngEIe ‘%ag gi?ggg%%ﬁéﬁ 0%11(1)&1@&{&0qu }fﬁflﬁﬁh&system
might Skmﬂltb anopmmall ficatlyitbkit vy stloa$argonig JAKI? edutd thek‘ﬂbre theoretically

ot ERRELEELLSR S5 LA L ! TTUDESUBBLERSLON
resporis¥d) ARt HORt KsHBRg irt 5‘1@1 effe%tseoiﬁﬁdfg bfthedeQt11 Bop@htions. Although defective
activation througﬁ BCR signaling. SYK becone activated

1mmuum@ﬁpcmsmlhwwg been gisospdioinyatieds BORT * astehinsHus/rivestigi dfiedsd4 (1996),

oo 30 SRt AT TB TR0, 7 B P i bution of

STATBufi@tHe fBl@ VRl OR3E8 Mo 1€ NELkeinz AhatidNedt 14t tihf 8o de thBBd with
Turner et al. Nature 378:298, 1995). Therefore

small-meigonic inbibiters IRyRORFBYiRG G hol@pnwelegtigmasde [targpts for
treatnent for autoi nmune di sease
Hnmmﬁﬁﬁgﬁ%ﬁﬁnfs ef fects on autoantibody production. In
addltlon to the role of SYK in BCR signaling and
SYK (@'pfe%h T yRSideViRInh QY is d ﬁo@fe%&)tgff BYSiR K8¥e 1Rk & dsbentHERRB-cell
nmedi at éd nast cell degranul ation and eosi nophi
activagien thyeughdsCR FignglingS YK beqom jqetimated upqn bipding |td eh(g;pboryated BCR

di sor i h
and tnly BB kM Y B BT RY FE 1 Gy Aot icEiae ftienr i SYK
exhibit B¢ efHROSIPEIOMYB-3E 1€ de @RIPIRent (@hdh §<& alFNaRire $7&@303,9 9862l urner et al.

domains and is essential for omnstrean15|gnallng
Naturg T& P 1895 )allhergforre ingiitvition @ HY K eygqugmgactlygggy cellsyyproposed as a

ol bELSD IRl L | ARTRRLANS RGN roducion o,
(Costello et al. Oncogene 13: 2595 1996) This al so

In adéﬁ%n tt%e SRR YoM mrs@%goaid%@e@ RétSvadion lindto plays a key role in
inhibit SYK activity in nast cel ( Yamanoto et J

FceRIphetisted olastiep dTaanuldoen mi?eDsm@Qmig)wtlvaﬂImeélihmexﬂYmm pmplicated in

e BB PR BRSO S hE Bl b pun dpgi Droes 13745
2004) WKftimﬁltb $hd phodphoila e |gamkedhaf o faFEE RIRia (1SIS8TY @¥indihs and is
J I'mmunol 169; 1028, 2002). SYK deficient

essent g GriOpHM TS E0al iU Ik MR S L3 4 19 50reK deficient
s 8 BERESH 1400 APET0  Eholg BOB0on

(Coste:blb cBAKOnicd gend A 3125 98.5K096). Thiw aléd eatbremihoddn for pharmacologic agents
er i nduced i nflammtory di seases i ncl udi

that mg %ﬁ% 9y BoBSP 0 eal permembos oeeracol Fp (They g 174, 2003).

Treat énttv&;lﬁl g’%ﬁ%ﬁﬂ%ﬁs&@l Iﬁlbl@ dds Riatib @y t Qlli]tnﬁfﬁ%(?ﬁl?iﬁr?ftf&n of

enef it treat men |nv ving no atlon
cosincghd$ and @ﬂl&ophﬂdmmy@mmal|rmodehuﬁa$|tlanaa(syetaplp efrank Intrhvartol 169:1028,

ounds t ulate J nd/.or . SYK pat ) )
2002) S R PR R o 1 SRE B o B BC S S P PR AR stimulation
(LachSiHIalcamtt al. BIdWRIr el 2o0vs ek dfSrdd gn@u WotteuahhiByrs®f SYK will

patients. Provided herein are novel
be useful for treatment of allergy-induced inflammatory diseases including asthma.
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5 pyrrol opyrazine derivatives for use in the treatnent
of conditions in which targeting of the JAK and/or
w@lped4svays or i nhibition of JAK or SYK ki naB&BEP2009/051761

particularly JAK3, and are therapeutically useful for
the treatnment of auto-i munedand inflanmmatory
di seases. The novel pyrrol opyrazine derivatives

In Vle@rdf‘ﬂildj[ﬁdnéifﬁlﬁsﬁddﬂdﬁﬁhﬁ tHat ¥@lcgnichipidoed to%K&"lt&fydr@hﬁent involving

for the treatnent of .aut o-j nmune

and
modul.aﬂ?m aﬁ&bﬁﬂéwn&(oge%@é gathygus ¢ éhlﬁamsﬂd%teldfappﬁénﬁ tHtdlst gynpounds
that m%gl\l/ g{%djla}?% X /%12%}( a?’ét géerglirl(%/ giﬁﬁ\?ggq'{o!@ﬂr %sti'l]l@ uH&seghléluld provide
substaofialabtrapdutinbeecfasth a widecarmmtyarfypaticige d%re'&ded/\lmemlane novel
referr d.co nds se| ectivel i.bit. JAK3. For.

pyrrolgwgﬁﬁ% CHEVED aﬁﬁqlaéL%?reﬁtﬂlany Qf\FQH{ﬂPB’ﬁS g b gting of the JAK
and/oplm% PR aSY Br inhMIG8BH T AK 8f SYKadn&eIMRHRARBIAKS, and are

sel ective'for JAK3 of the JAK ki nases and are useful
theraputically upsfit or tpytreastnens of entovimiungsnd mﬂmatpr}e@smfm

of auto-imune and inflamuatory di seases.

Fu rthernnre t he .conpounds. of the |nvent|on
The nﬁ"Y?Il\ PyirelopwRaing Aeri s pigpiisied |hﬁreﬁ1f wicstively lnféblﬁ»;%ﬁﬁ dgd are useful
for th@ﬁ@a%ﬁ%llteoc‘ftah‘?bgnﬁﬁﬁne‘]d%ﬁ%n@efmﬂlgt%rf At %g \205}1@3&1@% 'o% the invention

use novel pyrrol opyrazine <derivativ
modulateght fdKtandfor MtKopathwayseandrade usefil anonaltpyriplapyseasekrivatives for the

treatmjt%@J &l l ¢ he%%gﬁ@r%ﬁlg&sr}ég&?e}sgg v@%ﬁﬁbﬁ%eﬁén&p%ﬁhgg stelectively
inhibiSEAIETL Fc\(teexfaﬁfble] A orfpoti® e ﬁllveﬁﬁﬁlsma@ﬁlﬁﬁﬁtrﬁxm efdHSYK,
novel pyrrol opyra2|ne derivatives for t’he 20 treatnment

wherenf praferigd |cqmpn1@;1damje sotfctizeniat/ois ofithe S8 kinasghand are useful novel

pyrrol PYHgERE By ol R et S TR - R g b ey dfises.

Furthe‘ihbyé thd d@)\ﬁﬁfouﬁdlm}de uﬂbﬁtﬁdﬂ maﬂi)ﬁl'hibiﬂ JAK®BLRT DAY wherein preferred
cycl oal k het er ocycl oal 25 or cycloalkylalk

compagils g Iegt U ARG AR, Kbecropitss Soat oV syrdlopyrazine

derivalf B S 1pe ot p BBy 4B o U s Qs B e

compou@ads6f Bei2ineipn maPfdihit JARE A (RK), wherenSfrefred C&npounds are

| ower_al ky| Iomer al kox am do, | ower
selectwgﬁ(g y t'rk}ﬁ kinases, ang are usefu? novel pyrrolopyrazine derivatives for the

treatment of auto-immune and inflammatory discases.

The application provides a compound of Formula I

(0)
R
QL N
\(\I\\?
Z
N R

I wherein:
RisR', R% R®, or RY;
R' is lower alkyl, lower alkoxy, phenyl, benzyl, heteroaryl, cycloalkyl, heterocycloalkyl,
or cycloalkylalkyl, optionally substituted with one or more R'?;
R i{sR"orR';
R'is halogen, oxo, hydroxy, or —CN;
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het eroaryl, cycl oal kyl, heterocycl oal kyl ,
cycl oal kyl oxy, or heterocycl oal kyl oxy optionally

wametidd4et ed with one or nore Rd 5 Rid is H Pel/Bpmng/051761

hydroxy, |ower al kyl, |ower al koxy, or |ower
hal oal kyl; Re is H |ower abkyl, |ower alkoxy, -CN,
| oner hal oal kyl, phenyl, heteroaryl, cycloal kyl, or

het er ocycl oRF%yLC(leb)b(Réf) HC(#O}'@IFIZ(RFe&ylS,(lepWS(O)z(le) or -S(=0)
hal oal kyl , en heteroaryl 10 cycl oal k %
het er ocycl ogﬁ YOW G2 o @a@ﬁ RIDgp, jlawver Taloalkyl, phenyl,

i ndependent Y

| ower aIkyIh%eﬁgﬁGfggﬁegg?%§$§%g©b§ ?QSPE§B&§(H
heterocycloh@kykydmdk%bkﬁommymﬂpamkwmnaikyheneprnmneR
optionally subst| one or re Rea;

is R2d or R2e; gld kaV\ngﬁlbll?y 19%%, logFr %HIFW aH@éW%ﬂower
e e e P il

- g g = 9), - g
| ower al kyl, IomB%lafk T a OwwaﬂbabkyCN;bhem&mE

oalkyl, phenyl,
heteroaryl, hete X cycl oal kyl . ar .
heterocycloalkylﬁq 8%9&6%80F¢ygﬁﬁ ?%Fﬁ?gaa%fkh one or
nmore R2 each RefRrl'ss Hnerken DHWetham | Bvefoaryl,
al kyl, I ower al koxy, |ower aloalk l; 5 eac% Reg is

i ndependent ly H, CYCéWélﬁylwWFGTOCFY@W@HWLaI koxy, | ower

or phenyl; R3is -C(=O R3a; R3a is | ower
aﬁkgﬁ &yg%er al koxy, phenyl, or N(R3b)2; each R3b is

|ndepeead>am2r‘;smu@emiem@mafk§i’ 30 R4 is -qR4a) R4a

is Hor Rob R 4b,is. | ower al kyI phenyl , benzyl,
hal oal ky! , E%F@I%al‘sléwepenﬁ‘é’tﬂé(rl%\&%”éﬂl RianyL. hete Eé}aaélrgp{cloakyl

885'9?28152%5{%%9@%%&%%‘%%7 %4 %J;%g%l&%ﬂmﬂﬁle'ﬁ% aoptMQally substituted with
one or more R*;
R* is R2d or R*;
R**is halogen, oxo, or hydroxy;
R*is -N(R?®),, -C(=0)( R?®), -C(=0)O( R*®), —
C(=O)N(R™)2, -N(R*)C(=0)( R*), -S(=0)(R™), ~S(O)
N(R™®),, lower alkyl, lower alkoxy, lower haloalkyl, phenyl,
heteroaryl, heteroaryloxy, cycloalkyl, or heterocycloalkyl,
optionally substituted with one or more R*;
cach R*' is independently H, halogen, lower alkyl,
lower alkoxy, lower haloalkyl;
cach R*¢ is independently H, lower alkyl, lower
alkoxy, lower haloalkyl, or phenyl;
R’ is —C(=0)R™;
R* is lower alkyl, lower alkoxy, phenyl, or N(R*);
cach R* is independently H or lower alkyl;
R*is —O(R™);
R* is H or R*;
R™ is lower alkyl, phenyl, benzyl, lower haloalkyl, cycloalkyl,

heterocycloalkyl, heteroaryl, optionally substituted with one or more R*;
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R4c is hal ogen, hydroxy, |ower alkyl, |ower hal oal kyl,

or lower alkoxy; QL is phenyl, optionally substituted
waraob/106aes Q a whi ch cone together to form het ePCLERI002051761

or heteroaryl ring system optionally substituted

with one or nore Qb or Qc;-75 Qb is hal ogen,

hydr oxy, oxo, or -CN;, Qcis Qd or Qle; Qd is

_OQe), _S(Q e)R*ishaNIhedroxy,36wE) Ak Bwer haloalkyl, or lower

C( =ON(Qe)2, - NQe)S(=02(de), -C(=O)(Qe),
=0 Qe), N&P®)2; -NQe) (=0 (Qe),

Q'is IMe%rle g@b 3 C}g&%sﬁhhecp{;vlth ’NQSJQ@ i%ﬁﬁ) éblgngt@%e@l?eﬁ (Jﬁée) gogﬁlgtéteg?@clic or

heterolaryd\ﬂng ayskt\;ah optmmmy aibkeuu;dd,wﬁhemwdm mérer?y br Q"% oner
lpa | ower hydroxyal kyl, cycl oal kyl ,

QE%SP%WQWXY’%P Sheteroaryl, opti onal | y

Qhrsi Ie(glwvlthoneor nore Q inngor Q@ h; 15

Q19|shdaloen hydr oxy, oxo, -C(=0 Qg, or -

N(Q h) & Se-0ak). .- S@5eh SHONR"), ﬁa@@n(@m FG(@)N(QVRx —

ﬁ'yﬁﬁx&fg@”ﬁ( s e L L ORI

het er owglew(l:l@b((gby oheN@Qtfm(y&b)N@@e)zonal I y 20
substituted with one or nore Q'; each Q'

i ndepeﬁ@ér@l }Slhéfmé‘fg@ﬁﬁlﬂ}’@élf exy, |ower al kyI , | ower

hal oal kyl , I '

accept abl e sa t “ﬁge}ngoﬁe%g%ﬂ%“%ﬁgﬁl@gp@gﬁ%&% IP%‘%“J 1, benzyl,
above enbodlolmmhaloﬁikyls I(R'ver Hyﬂrcﬁdyelkyabyc&balbﬂ bétefobgcloalkyl, or
above enbodj nent, In one vgriation

of the abov%et@i%’a’éhQPélﬁPa”YF@ubﬁ"étuEeéﬁ’flﬂb‘mewr mqrg Qpot her

vari ation of theQaf’q Q¥Re mdl ment, R is tent-butyl,
QlaisQ e Qcis dl QlelsQle and e'

is pyrrolidi ne 30 | nQégrusﬁlhbgenga‘mydmxb'mKOOFC(#@)(Q o\CE —

enbodi nent , is - CI—% 009/ 106445
PCT/ EP2009/ 051761 I Wﬁﬁép)&} ation of the above

embodi ment, R is isozRutyh s 1hﬂe&ﬁ@érﬂ81rH MBvkRAlkPNIoHWer haloalkyl,

t he above errbodl ment, R Is iso-propyl. 1n one
embodi nent of the confsowndlkoky.HowathwlrexyatkyLiamino, phenyl, benzyl,
cycl oal kyl .

cycloalkyl, heterocycloalkyl, or heteroaryl, optionally
substituted with one or more Q';
cach Q" is independently halogen, hydroxy, lower
alkyl, lower haloalkyl, or lower alkoxy;

or a pharmaceutically acceptable salt thereof.

In one variation of the above embodiment, R is R'.
In one variation of the above embodiment, R' is lower alkyl.
In one variation of the above embodiment, R’ is fert-butyl.

In another variation of the above embodiment, R' is fert-butyl, Q' is Q'°, Q'¢is Q'°, Q' is Q'

and Q'¢ is pyrrolidine.

In another variation of the above embodiment, R' is -CHC(CHj)s.



In one enbodi nent of the conpound of Formula I, R is
het erocycl oal kyl. 5 In one enbodi nent of the conpound
wo@Roobanedwd a |, R is benzyl. In one enbodi nent PGF/EP199/051761
conpound of Forrmula I, R is phenyl. 1In one
enbodi ment of the conpound of-Formula I, Ris R2. In
one enbodi nent of the conpound of Fornmula I, Ris Wand
In anoB&r ivaridiidpRTale abolva cmibedivient, & 'iioRo-dhity.he above
enbodi nent, R2a is R2b. 10 In one variation of the
above enbodlnent R2b is lower alkyl. In one
In anoylzer ivattiation affthe #hevakbmbedisrnbd ieive-pramb i s i so- propyl .
In one enbodlnent of the conpound of Formula I, R2b is
heterocyclo ne enbodlnent of the conpound
In onegmbegh e Wﬂ)ougd eEEq’raal fk{uR 1} vy deidkenbodi ment of
the conpound of Formula |, R2b is heterocycl oal kyl

i ati f. b
inon G o WA BB B AL 10 IRRB st on o
the above enbodi ment, R2b is pyrrolidinyl methylene.
5 Inonelé?n%'a?m%e“fﬂ{e'& rp%n&BfF e‘{e?{)‘i{"%gé pt, Qais Qe

anot her variation o above e d|nent Q ais
Q Q eisQ e Q eis @ and Qe
In oneh@hi@ydaayeloPekavimpod 3PP IEK 48 1E§1Tén§P2009/ 051761 -9

In yet another variation of t he above enbodi nent, Qis

QL, Qla is QL Qleis Qle, Qle is Cﬂe Qle' is
Inonqnnmm@Mndnméﬂmkmngehn@nﬁFhmmﬂwhﬂlmﬂlon of the above

enbodi ment, Qis Cn Cna |s Cnc Qleis Qd, QLdis

A Qe), eis e' e' is.|ower aIk . 5 1n
In onwboaiﬁmrﬁ hﬁa‘rorﬂmome% OBFortrrnJéa kaovseR eang & indp(R Qis
QL, Qla is Qe, Qleis Qa, Q dis _OQe), Q eis Q 1
nme one %nent of the conmpound of
Inon%ﬁﬁéﬁ?%ofﬂméﬁ |§n¥£%ﬂ nﬁoﬁ% variati on of the above
enbodlnent Qlb is hal ogen. In another variation of
[ t 1b 10 In one
10 Inone%ﬁ%a@? 8 6§%é¥¥égnnouh o?ﬂ%%%%%%% I, Qla is Qle In
one varlatlon of the above enbodi nent, Qlcis Q a,

In oncQabiaBion 6X & @bove@rfodddm&teR? iand-fdsy1. is | ower al kyl,
optional ly substituted with one or nore QLf. In one

variation of the above enbodi nent, Qle' is nethyl

In oncaphbiceinatit b f shehdinipouh@ df PértntulOn Esz is hdrecyc@atkyl5 I n
anot her variation of the above enbodinent, QLf is Qlh
and Qlh is heterocycl oal kyl .

In one embodiment of the compound of Formula ILR® is cycloalkyl.

In one embodiment of the compound of Formula I, R? is heterocycloalkyl alkylene.
15 In one variation of the above embodiment, R?" is pyrrolidine.

In one variation of the above embodiment, R* is pyrrolidinyl methylene.

In one variation of the above embodiment, Q' is Q'°.

In another variation of the above embodiment, Q" is Q'°, Q'¢is Q'%, Q" is Q'¢, and Q'* is

heterocycloalkyl.
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In one variation of the above enbodi nent, Qlh is
nmor pholine. I n one enbodi nent of the conpound of
woab@4d, Qa is Qe, Qeis Qle, Qe is Qle PCHRAER009/051761
Qe is heterocycloal kyl, optionally substituted with
one or nore QIf. In one vari-8tion of the above
enbodi nent, Qle' is pyrrolidine, optionally
In yet abbxatn daagioh vi hb abowe @nbod2@erQds QLIQ " inQdnotheq's, Q'*is Q'*, Q'
rjiation of the above enbodi nent, Qle' is piperazine,
15133’“8 fliénal |y substituted with one or nore Qf. WD
2009/ 106445 PCT/ EP2009/ 051761 -10 In yet another

varjation, .of bove enbodi 1@\ L& RidPepidine le
tn yer 4Py abBF PR RRRSR R O Yy BT GRIs -0@™.
lelsqﬁbtaﬁlarQl\‘?ag iotdramnyef the above enbodl ment, Qe is
nor phol i ne, optionally substituted with one or nore
Qf. 5 1n yet another variation of the above
In yet endtbeli vaeiation GF the absvepymboalimeitn@rie’ 0Pt i@l QY is Q" Q"is —0(Q"),

Q' ﬁ}ps@jet ute with one or nore Qf. In one enbodi nent
is ’teléé‘f‘Fngﬁ'ndof Formula |, Qais Qc, Qcis Qd,

Qdis -(=0(Qe), Qeis Qe', and Qe is
In one e%beord%ﬁ%(tﬁl ??ﬂekc% poﬁR&ongﬁlgjl Et{?sﬁs mt ed with one or

cortrarn 8 formula I, the
subj ect conpounds are nore specifically of formula II:

In oneovarlgtlol%NhE ab®Ne N mid dierk 1Q ™M 84185 dh is [ower alkyl,

| ower al koxy, phenyl, benzyl, %eroaryl cycl oal kyl ,
het erocycl oal kyl , or cycl oal kgh al kyl, optionally

In ancshipstiidtisned thd 46ovopmbodintet Q' s&‘iydr(Riya is Rb or Ric;
Ri b i s hal ogen, oxo, hydroxy, or -CN, 15 Ricis
- =0 AR), -¢=0CH(Rle) -S(Ri), -S(0)2(R), or

In one-eBi rnet(tle)he doowperndp Wrmulaaw &I(Roxy, am no, ami do,
| oner hal oal kyl, phenyl, heteroaryl cycl oal kyl ,
heterocycloalkyl cycloalk%on%

In oneniation 9 ihe abaxA P dgpetoRaliy Q LQbdt FO(R 'S QU 1R 5 renddp" is
lower AR5 E o%h@nally substituted with one or more Q.

In one variation of the above embodiment, Q'® is methyl optionally substituted with one or more

Q!
In another variation of the above embodiment, Q' is Q™ and Q" is heterocycloalkyl.

In one variation of the above embodiment, Q" is morpholine.

In one embodiment of the compound of Formula I, Q'* is Q'¢, Q'°is Q'¢, Q"¢ is Q'¢, and Q'¢ is

heterocycloalkyl, optionally substituted with one or more Q'".

In one variation of the above embodiment, Q'® is pyrrolidine, optionally substituted with one or

more Qlf.

In another variation of the above embodiment, Q'¢ is piperazine, optionally substituted with one

or more Qlf.
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Rid is H halogen, hydroxy, |ower alkyl, |ower alkoxy,
or lower 20 haloalkyl; Reis H [|ower alkyl, |ower
W@kwongs44s CN, | ower hal oal kyl, phenyl, het er oB€HEP2009/051761
cycl oal kyl, or heterocycloal kyl; R f is H |ower
al kyl, I ower hal oal kyl, pherM-, heteroaryl,
cycl oal kyl, or heterocycloal kyl; and 25 Q is as
In yet dasdthaedriagsebthe V6> 2OMo D&t 5Q PGT pERZIANG/ HRibAGILy subbfituted with

I'n cergaln enbodi mrents of fornula I, R is |ower
one otz Q .pref erabl y tert - butyl I'n certain embodi ments
of elther formula | or Q is D hydrobenzodi oxi nyl,

In yet g}e@ %?J@g%ﬁ%%P%ﬁhg ?13?1% n S0t aéye |n¥ 61?,0 %g%%(lmﬂonally substituted with
oneoﬁmbmqyélly substltuted mnth one or nore Qb or Q as
defined herein. Preferably Q is indolyl, 5
di hydr obenzoxazi nyl or benzoxazi none optlonally
In yet &iﬂdﬂﬁtﬂ tauiation of thh above dnbodiment @B ispyEblidisona epiiovedly substituted
h bn one aspect, the application provides a
wit Ogﬁﬁﬁgﬁﬁﬂ of Fornula | selected fromthe group
consi sting of: 1-[2-(2, 3-Di hydro-benzo |

In ong eén“tlép%g]%ﬂt;&g?wynéo)?p%h'?@éfF&Jtnﬁua[ L Ok Q" Qi @M. Q'is -C(=0)Q"),
Q" is R ZanBGIfo ds hétela)]cydbaikﬂl, optignaHp Ishlmymftﬂi with one or more Q.

[ 2, 3-b] pyrazin-7-yl)-3-nethyl -butan- | -one;
2,2-Dinethyl- | -[2-(4-nmethyl -3, 4-di hydro-2H benzo [

In certhjmdrolxaatningnty of forme - Ip thersobjoct] @n@obigsyara miome Fpogifically of formula II:
propan- | -one; 1-[2-(] HIndol-4-yl)-5Hpyrro lo [2,3
-b] pyrazin-7-yl] -2,2-dinethyl gpropan- | -one;
1-[2- (I HIndol-6-yl)-5H pyrro
-b] pyrazin-7-yl] -2, [
1-12- (I HIndol-5 -yﬁ?
-b] pyrazin-7-yl] -2,2-di -prppan- | -one; 6-
[7-(2, 2-Di et hyl - propi on rrolo [2,3
-b] pyrazin-2-yl] -2,2-di nethyl -#4benzo [ 1, 4] oxazin-3
- one; 2,2-Dinethyl-
-[ 2- (4- met hyl - 3, 4-di hydr o- 2H Benzo |
1, 4] oxazi n-6-yl)-5Hpyrrolo [ 2, 3-b] pyrazin-7-yl]-

- J - : 6-
[ ARES R iSRRIy BB APYS SR hoapy pgcrgary cycloalkyl,
: g&tgazbegc%mﬂt gﬂ <|1 c{)ofagtgfll%ﬁ%ioglﬂtlso&ﬂg% ?%ﬁg.ﬁgﬂﬂe[cgw@lﬂ 8he & more R
-b]pyrBzHﬁR»(y %- 4- et hyl - 4FLbenzo [

1,4 3 2- (|
-pyl?é?ﬁlg lﬂyﬁﬂogéﬁgﬁéhﬁgkpx6 yI %Fkéyrrolo
[2, 3-b] pyram“ﬁs JC@HO)GQRHDW O)CIaAR;©), %(R“Dmiam% br —S(=0)

-[2-(1 -pyridin-2-ylnethyl -1 Hindol - yrrol o
[ 2, 3- b] pyr adt n e pligyh, é(pw-aﬂfoxy@%mmo znz G %@Wﬂaaﬂwl phenyl,
2-(1 - |
[ E’ 3$ b] p)rl))r/yzl?[r%l%?%yl yéjygﬁ)taﬁ%l 'h%terdy@lggikyp c%lz)alﬁﬂ'o@( fdr0! O
heterocycloalkyloxy optionally substituted with one or more R

R'¢ is H, halogen, hydroxy, lower alkyl, lower alkoxy, or lower
haloalkyl;

R is H, lower alkyl, lower alkoxy, —CN, lower haloalkyl, phenyl,
heteroaryl, cycloalkyl, or heterocycloalkyl;

R'is H, lower alkyl, lower haloalkyl, phenyl, heteroaryl,
cycloalkyl, or heterocycloalkyl; and

Q' is as defined herein.



6- [7-(2,2-Di net hyl - propi onyl)-5H pyrrolo
[2,3-b] pyrazin-2-yl]-2,2,4-t met hyl - 4H benzo |
waebpos@Ezi n- 3- one; PCT/EP2009/051761
6-[7-(2, 2-D net hyl - propi onyl ) -5H pyrrol o
[ 2, 3-b] pyrazi n-2-yl]-4-ethyttl2, 2-di met hyl - 4H benzo |
1, 4] oxazi n- 3- one;
In certhirBanizodimenth 6f fo2ma tadil nie't ib Y w ratiyil, gryfe)abBHepybutdl o
[ 2, 3-b] pyrazin-2-yl]-2,2-dinmethyl -4H WO 2009/ 106445
PCT/ EP2009/ 051761 -12- benzo [ 1, 4] oxazi n- 3-one; 1-
In cerfain §mbodimeBe nf githep yormuild HomiL 3\ ylls )Dlllydfplpm@qiloﬁmyl penzo dioxolyl,

dlhydrﬁ?%‘b% arlzrlig)}lllo]élhgly? de az| (ﬁ{)][az qumolzmgl or 1n([]a¥o lyl optionally

substifuled Wit dnd&it Ayde-@' 8r B! %sw@ﬁﬁam&élﬁ Mfdr&dlgqlqyinhogd
H- i ndol - 6y|%5|—|—pyrro|o[2 ] pyrazin
dlhydtolbm@;pgﬁzmyl or ﬁ]@zoxqzm@ﬁempiyqnally substltuted with one or more Q'®or Q'° as
(2, 2-di net hyl - propi onyl ) -5H pyrrol o
deﬁneﬁg‘, L;."-?%] pyrazin-2-yl]-1 Hindol -4-yl} -
benzenesul fonam de; 2,2-Dinethyl- | -[2-(]
-pi peridin-4-yl-1 Hindol-6-yl)-5Hpyrrol o
[2,3-b] pyrazin-7-yl]-propan- | -one;
2,2-Dimethyl -6-[7-(l
In one aspedythe epplicatienxprostslas beompousipigiprmalad selzetyd from the group
Iy irazin-2-yl] -4H benzo [ 1, 4] oxazi n-3-one; 7-
consts 1% ?g 2- Di net hyl - propi onyl )-5H pyrrolo [2,3
-b] pyrazin-2-yl] -4H benzo [ 1, 4]thiazin-3-one;
1- [2-({2 i ﬁll{y%rczbgzﬁﬁg]}ﬂoxﬁ{ @Bf'z)ofﬁlp)yréld'[@w‘tﬂﬁ}rgzm 7-yl]-3-methyl-butan-1-one;
] pyrazin di met hyl -4 pyrldln\2’ ?’1
1-(2- Bénilo[]bé]dmo[ 54 ]y,l-d}]epga‘mlmpgi—b]pgrazmﬂ -yl)-3-methyl- butan—l -one;

2,20 e S - Fs B bl TS oy b pmolo e blpyrazin 7-y1)-

propa@_tltaﬂe ) - 4H-benzo [ 1 4] oxazi n- 3- one;
2{7 (2, 2-Di net hyl - propi onyl ) -5H pyrrol o
1-[2-( - b B S oty IOk byt esarentiynesr op

1-[2- %ﬂ[f? I(néio&g %‘%I ﬂ? gqyrofoif% %j%fusl[l g#lﬁb%&ﬁz Ieﬂly% p?onpeah-l one{, 6-
1-[2- ([121 Brdb] B—)yll)aiﬂl-l’pyﬁold[l SJb]lb&rhﬁﬂGLyl}Q)Q] dimethyl-propan-1-one;

anesul f onam d
6-[7- ([272 Pgnghﬁrmpﬁyy])é;fbpyrg?@p)i g]g_yﬁa}zpqe—%wé] -2,2-dimethyl-4H-benzo[ 1,4]oxazin-3-
Oe’[23b]pyra2|n2yl] H i ndol -4-yl} -
benzenesul f onam de;
2,2-Dim{thy (- 4 Béhnened-3L4-diny tro32 M-bdn 1oy tl fox@Hniteyiz-6 H-pyrrolo[2,3-b]pyrazin-7-yl]-
1, 4] oxazin-6-yl)-5Hpyrrolo [2,3 -b] pyrazin-7-yl]

propan-3-Gic; ¢ et hyI propan- | -one; N-(4-
6- [7-(%2@ b?métl?lylr probidk glly-wH' W?‘W ifﬁ‘al'z"l_l_ ¥ aﬂ]ojllq -benzo[1,4]oxazin-3-one;

6-[7- @L%Dhtﬁahyjlyﬂ)r})ploph%ﬁ pyradg[Za?ﬁb]ps'razmreql] -4-methyl-4H-benzo[ 1,4]oxazin-3-one;
2,2- D%@et%ybf-i%—fk?mn&g%yl]\f 3§ lg—fﬁ&g@;g-_y@ é)ylfrglo[2,3-b]pyrazin—7-yl]-propan—l-one;
2,2-Dlméth9X 872 0 péridin-2-ylmethyl-1H-indol-6-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
2,2-Dimethyl-1-[2-(1-pyridin-4-ylmethyl-1H-indol-6-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
6-[7-(2,2-Dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-2,2,4-trimethyl-4H-benzo[ 1,4 Joxazin-3-
ong;

6-[7-(2,2-Dimethyl-propionyl)-5SH-pyrrolo[2,3-b]pyrazin-2-yl]-4-ethyl-2,2-dimethyl-4H-

benzo[ 1,4]oxazin-3-one;

4-Benzyl-6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-2,2-dimethyl-4H-



sul fonyl } -phenyl)-acetam de; 4-Am no- N
{6-[7-(2, 2-di et hyl - propi onyl ) - 5H pyrrol o
WO 2003404y r azi n- 2-yl ]-1-met hyl -1 Hi ndol - 4- yl } PET/EP2009/051761

benzenesul f onam de; 1-

{2-] 4- (4- Ani no- benzenesul f onkd-) - 3, 4- di hydr o- 2H benzo |

1, 4] oxazin-6-yl] -5Hpyrro o [2, 3-b] pyrazin- 7-yl}
benzof12413xakimetdhyl - propan- | -one; 4-Chloro-N

[ met hyl - propi on -5H pyrrolo , ,
1-{2- Elz(lgBBl}Zg;:-p&I}‘?]ﬁilQ—ﬁy}’l} 1H-indo 5{]:SLH_-pyl}rolQ[2,3-b]pyrazm-7-yl}-2,2-d1rnethyl—
propallfl)qr}ﬁl%nesul fonam de; WO 2009/ 106445 PCT/ EP2009/ 051761
N- {6-[7-(2,2-Di net hyl - propi onyl )-5Hpyrrol o

2,2- qilﬁaﬁyla]-ﬁy{[a-z(ilnne:thy;u 12,3, 6Heiralgdio-pyryd ih-4-vl)fl Humdol-6-yl]-5SH-pyrrolo[ 2,3-
benzenesul fonam de; N
bpyrazg)- f‘?’ (Dropayl rPé]thI propi onyl ) - 5H pyrrol o

4-Anliro-R- 1- PN{ uﬁne%%wﬂm Chﬁ#lb Bﬁ%y%_‘kﬂjlz}géb]@yﬁ%fnh@mﬂ 1H-indol-4-yl}-

benzenesul f onam or o-pyri sul foni'c acid
benzeq@ulfynan@de- di met hyl - pr opi onyl ) - 5Hpyrrol of 2, 3- b] pyr azi

2 2-])21%1%%1%-1-_[}-W-p%p%ggin:ﬁ_yxh}i:'aéroilg()e-ill)-PH f)}grlro 0[2% Bhl)yrazm-? yl]-propan-1-one;
2,2- D{uﬁeﬂh}r 6-@7-@1-ﬂiefﬁ%ﬂl&y&loﬂé}@ﬁé&ﬁbﬁn)yi)ﬁﬁ-@yfr&é[DB%]ﬁyr@ﬂlﬂ&fﬁ]MH-
yl

yl]-1Hi ndol
benZOBL‘b]ﬁf(??Gn Bydedi ne- 3-sul foni ¢ aci d

7-[7-4%62'2-%1%%&1@9Mﬁ%ﬁ)ﬁ?@ﬁ’&b %’W—lo 15yPdiRY iRk Rl AT PURK AR 3 -one;

6-[7- @&m&hyl-mpioﬁmeaﬁﬁ Pyrrde [243- B];iymzhm&ylﬂmﬂlmmﬂéﬁhygﬁpbﬁdm 2-ylmethyl-4H-
1,4])oxazin-7-yl)-5Hpyrrolo [2, 3-b]pyrazin- 7-y
benzo[ ﬁ%ﬁ@n% 2-Di net hyl - |

6-[7- ZZDQIE th ﬁtﬁpl%n¥ll) S5 615? ?b]pyrazm -2- yl] 2,2-dimethyl-4-(2-morpholin-4-yl-
ethyl)ﬁ-H hdaib]l%]z;zcgdmé&ﬂe?gs??ol 0 E T

6-[7- fZZl—é_n?%tB r;?rﬁalgggll) ng gyr)rozlgﬁpgg pp%a[ 6(P 5 oyrl)]af 3 Ihydlroxy-’2 hydroxymethyl-propyl)-

2,2- dl{xéﬁtbi{%%mmﬂxaﬂds%n@ di met hyl - propan- | -one;
Di et hyl - -(2-qui nol i n-6-yl -5Hpyrrol o

N- {6{[? (325?1pwlad1pmpﬁowl);51dmym&ﬂ[2ﬁ b]pwezm 22y11 -1B-mdo Ryl -1
thyl-1 Hindazol -4-yl)-5H pyrrolo

methafl‘[zg %Bﬁ%ge’am n-7-yl]-propan- | -one; 2,2-D nethyl- |

N-{6= [[7:(2 Q@lmﬁw-lprdplﬁlﬂ)ﬂﬁﬁzlf%‘rofv[y I3)b]§yﬂaﬁmr2r SBII]QH indol-4- yl}

b] pyrazi n-7-yl]-propan- | -one; Di net hyl -
benzene[szlfqmamléghrl di n-2-yl met hyl -1 Hi ndol - 5- yI) 5H- pyrrol o

1-[2- éle?%zgxl A 1%F4ngf15rgrooilgpo;%;pio[i4 Rag; q-}% siﬁ)%olo[z 3-b]pyrazin-7-yl]-2,2-
dlmeth}ﬁ-lﬂi‘mahl:bbﬁb [2, 3- b] pyr a2| n yI } 2 2 di net hyl -
N-(4- {é-if?-%%rﬁ Pl@l@ﬁ}ﬁ@f Y% W.m&aiol%ﬁ;mwsmﬁyylﬂ grgethyl-1H-indol-4-

Isulfd Zicinfigy) 1 - propan- | -one; 2 2- Di net hyl - |
e ‘f‘t’zﬁ %&W‘ di n- 4- yl nmethyl -1 Hindol -5-yl)-5H pyrrolo

N-(4{&- [E{h]Z@naﬂlyh-p?bmbI}y-lpﬁHﬂ)armldD 3dripyrazi@;2yIDi2riedihydiro-enzo[ 1,4]oxazine-4-
-1,2,3,6-tetrahydro-pyridin-4-yl)-1

SulfOIlqu, ﬁk@%yl_)éacgpﬁm M pyrrolo [2,3

4-Amino-N-{6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1-methyl-1H-indol-4-yl } -
benzenesulfonamide;

1-{2-[4-(4-Amino-benzenesulfonyl)-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-yl]-5H-pyrrolo[2,3-b]pyrazin-
7-yl}-2,2-dimethyl-propan-1-one;
4-Chloro-N-{6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1H-indol-4-yl} -

benzenesulfonamide;



b] pyrazin-7-yl} -propan- | -one; 2,2-Dinmethyl- |
-[2-(3-piperidin-4-yl-1 Hindol-5-yl)-5Hpyrrol o
WO 2003404y r azi n-7-yl ] -propan- | -one; [2-(] HdOCHERL005051761

-yl)-5Hpyrrol o
[2, 3-b] pyrazi n-7-yl ] - (1-met hbd-- cycl ohexyl ) - met hanone;
4- Ami no-N- {6-[7-(2, 2-di net hyl - propi onyl ) - 5H pyrrol o
N-{6{[2+(32TDimestad-ipropdomll}-5 H=pyeioly] R SJb]b‘yﬂaﬂd(ﬁ yB- 1}‘-1 indel-4-yl}-4-fluoro-
N- et hyl - benzenesul f onam de; and 4- Am no- N-
benzepgsulfguanider. 4 net hyl - pr opi onyl ) - 5H pyrrol o

N- {6g?§§3%1% %ﬁg"r}% d‘é’ 1 %‘5"489/ 186112%]&1&2[}%@009 g7y 4-methoxy-

benzencsdlfdbmnode aspect, the application pr OVI des a net hod
for tr an infl r d/or
6-Chiggay 16?1583%1?1F §F1Hg(%ﬁ?¢?ﬁ it @rqpaorgf béﬁ"ﬂéﬁphw -blpyrazin-2-yl]-1H-
indol- m_g@}daﬁl{&r eof a therapeutically effective anmount of
e conpound of Formula |. In one variation of the
Pyrldaho&fwlfmmcrmki {6-fie-(aBatinacthplt progionyh tShlepyredlafds3-blpyrazin-2-yl]-1H-indol-4-
[}-a 1gm nistering an 5 additional therapeutic agent
Yi-atdigfect ed from a chenot herapeutic or anti-proliferative
6- AmA@LPYridiAd1 3 a01fbnic labill @YTEL QL ¥inRESMpropdéhyl)-SH- pyrrolo[2 3-b]pyrazin-2-yl]-1H-
i mmunonodul at ory or i mMmmunosuppressi ve agent
indol-freli-amidsphi ¢ factor, an agent for treating
(1_M§Iﬂg]5égtglelozl,§§%>_?%&ﬂ §f4o;ﬁﬂy@%% b%%’ol[ %&& ? SEIévrrolo[LS-b]pyrazm-
7-yl]- ﬂibﬁlancdms In one aspect the application pr ow des a
d for treating an inflammtory condition 10

2,2- Délaﬁtaﬂ §{(FrguBgHI A 8 PHEC OB & bt adiny N hpiogaey | tHer eof
tr of f
2 G TR A8 RISl RN
1-[2- (dbblndaml+59yi)-|5fb1vyrctés[2a3 -biptytwach-7-gi]-2 mdnrhethylngoﬁam &lolne;
t d t t
22 s e PR bR b e °
2,2-DAABUL 1 (Pi (I%thﬁ%ﬁ%ﬁ!&lﬂiyﬁ@ﬁ%&?@l&[z ﬂ@]gklﬂzﬁlnﬁyl] -propan-1-one;

aspect, plication provides a
2,2-Dimpiibfpl- i1[21@3 medmli1HomdazcﬂeirﬂbﬂSHepm@@[ﬂcBeb]pym@mp?ﬂyHrmgpan-1 -one;

N T

1-{2-Fo(inBE@zyl-pymbiedigi3ny IR 1 HSinfel-5-1)- gy élo] B8 bfiyr&fin-7he} -2,2-dimethyl-
above nmethod, the proliferative disorder is cancer. In
propagdedngspect , the application provides a nethod for

2,2- D‘i@g‘rﬁgf [‘_?2 ?1 ﬁg\q? h|3 Ql%ltﬁﬁq ﬂdXFS 3@8?% gJSIFr %?2 §°d]}9§rhz°ih r’7gyl] -propan-1-ong;

atlen In ne

2,2- mﬂneﬁhgpe-tpl-l(bgwmnelf frlenﬁthydd HaimdoRs- yﬂ))ﬁSIﬂlp@rroltxDI[Bdi]pﬁanﬁJ yl]-propan-1-one;
t he appl.i.cati on

2 2D G PG e O RRINE PG O Y B AP o - SH-pyrrolof2.3-

blovrdzHRbs 51'1@'0% sclerosis, rheumatoid arthritis,
Ipyr gsorslél}s lp Type 1 di abet es, conplications from

2,2-Dimethyl-1- [2 (3 -piperidin-4-yl-1H- indo |-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
[2-(1H-Indol-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-(1-methyl-cyclohexyl)-methanone;
4-Amino-N-{6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1-methyl-1H-indol-4-yl } -
N-methyl-benzenesulfonamide;

and

4-Amino-N-{6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1H-indol-4-yl} -N-methyl-

benzenesulfonamide.
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organ transplants, xeno transplantation, diabetes,
cancer, asthma, atopic dermatitis, autoi nmune 25
wo boopada4zli sorders, ulcerative colitis, Crohn' BCI/EP2009/051761
di sease, Al zheiner's di sease, and Leukeni a,
conprising admninistering to-E-patient in need thereof
a therapeutically effective anmount of the conpound of
In on&agpatt, ehelapp Mé2t130 P93 Vids44hetRed FoTPRAARY HDDihFlehmatdr§ ahéor
.one aspect, the application provides a nmethod for .
autoinyPRREGANARIPN GPMPFISRE AAFIHtEr IR PPN bingispd theggoda thegppeutically
effectivBGHEHIE (RE Uil Q¢ FBEhuIQT Xxenograft rejection and
chronic allogratft or xenograft rejection, of
vascul ari zed or non-vascul ari zed transpl ants,
In oncCARRIib1S bNlic @Bt thethed, ithdaiove dnddiddd Rther dotpiRefadhils@@ing an
~a therapeutically effective anpunt of the conpound of )
additigng} therapentic ZephsaréedsEpre etchempihcepputicen 4n@rprgE%WtWé ggent, an anti-
: r ' ' [ . f :
it NG ORLRE0 AR Bl L TRl A pic o,
an agdhefoRaichony andiociycolt disedsk ogratht fof trssingglidtfetes, or an agent for
.rejection, of vascularized or non-vascul ari zed
treatingimmunodpiiciency isordess-ng admi nistering to a patient in
need thereof the conmpound of Forrmula I. In one aspect,

the application provjdes net hod for i.nhibiting JAK3
In oncgied iR sl PG ded § et ipE e gy R RhsBURagion
compririgad Rinisteridaas Qipatiédien GQARBLIBES £HbiDbhtfcal cffE&RecAinod@t of the

mcronolar or less in an in vitro biochem cal assay of
compouad ®f Fetnylp dywhergindwés Riari ati on of the above net hod,

t he conpound exhibits an 1C50 of 100 nanonol ar or | ess

in an.in vitro bi ochem cal say.of JAK3 activity. In
In onegyaechAe ABRIISHIRH DIORCH BEAHDR MO | oM EHerarive disorder
compr§fiy RrhPistink @@ pafientGn RAAANTRLES a ﬂ’l%ralp.@ﬁ?call? cffd@iv@Rndnt of the
vitro biochem cal assay of JAK3 activity. In one
compamded tormine Lappl i cati on provi des a nethod for
inhibiting SYK activity conprising admnistering the
conpound of  Formula, |, wherein the conpound exhihits,
In onegspsceshe applisatiomproylss f Methad fopwdubitingy h-e [ pyglifergtive disorder
. . ' v L cY
com D o Ay e b kP ARELY BEE s Bl of e
compmad@fibbanuled, Whesinifis R0 an in vitro bi ochenical assay
of SYK activity. In one variation of the above nethod,
t he conpound exhibits an 1C50 of 10 nanonol ar or |ess
In ongj vgriagign phthgabeve metbehdhs pralifesasmdisordesykeaees vity. | n
one aspect, the application provides a nmethod for

treati an. inflammtory conditjion. c risin ..
In one&ap%ﬁp% P%Hq@ﬁl%pliogl S ﬁﬁfeiﬂ@qit flor HeHpgd -ﬁglll E{ﬂ:h%%{ﬁtwe disorder
comprayiigd adrﬂﬁﬁs_@éﬂﬁgttg hYpaGAHTROHAH th&eof—’a’sth‘é&?@ﬁtﬁﬂ& QffeMveRin®unt of the
t herapeutically effective anount of the conpound of

comp@adradFarmulal0 2009/ 106445 PCT/ EP2009/ 051761 - 16

In one aspect, the application provides a method for treating an immune disorder including
lupus, multiple sclerosis, rheumatoid arthritis, psoriasis, Type I diabetes, complications from
organ transplants, xeno transplantation, diabetes, cancer, asthma, atopic dermatitis, autoimmune
thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's disease, and Leukemia,
comprising administering to a patient in need thereof a therapeutically effective amount of the

compound of Formula I.
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In one aspect, the application provides a nethod for
treating an inflanmmtory condition conprising
W@ os0adeidms stering to a patient in need thereof PEI/EP2009/051761
therapeutically effective anmount of an
anti-inflammatory conpound i¥-conbination with the
conpound of Formula |I. In one aspect, the application
In onegHspadt Aas applivetibroprol les b hexdtiddfyr preventingre tidusiy gleforms of organ
. conprising co- 5 admnistering to a patient in need
rejectippdpglying geptstipgaliop xenagsit risHaB and chranic shlpeiRatar gpnograft
relec Ry P F RO S e R R S R ak istring to  patent
in neep timréafesherapetihaldy ¢ftactive embinmgpfalne ¢commoved of Somdda 1
conprising co- admnistering to a patient in need
thereof a therapeutically effective anount of an
In ong aspertdbe pprlisaderhpror shep o mivthadrfoe BresPH B B Arogiinghalt fesms of organ
. LGOI f E The.. i i on. i de
rei S ROUI by AIGHAR o e B AR L BRI RIBKARE Bpouran
rejectibff dfllascullarizea@drhaedassulahizad trisphhtsp@nfrivaddmeivisice @k Ity a patient
i accepta@%e carrier, excipient or diluent. In one
in neeg gheregfit ?quﬂ¥ngﬁégénﬁﬁ% maceuti cal conposition
further conprises an additional therapeutic agent

In oneze|B§¥ ,f tﬁg ﬁ}f)lrg%%lnﬁio_an Erﬁ?@%e@f@uggg gﬂlﬂqbriti%} AK? Elgtlixiitfyecro%gpiri\éleng

adminiisAEFHRARP Bothd 1Yo FFOrh AU NRELBRIES SdMFoddeRhibitd an 1Cs, of 50
. neurotrophic factor, 15 an agent for treating
micropglagobless BuaAndt véirasbigskemisH asyel JAES actigiay.i ng
di abet es, and an agent for treating inmunodeficiency

In oneglglglg‘égne {)ﬁt@e gﬂw%gﬁqgggﬁﬁe}:@%?gﬁ Pegél:bﬁ? }:ﬂ,lll f(ﬂso 1%;‘,' g& gaensén?olar or less in

an in WBDBIRAEMIE] baPoMRKFaARMY. for the treatment of an
i nflammatory di'sorder. In Oone aspect, the application

provi des a use of the conpound of Formula I in the
In oneaidfiae b Lithe abdve raéthad, el ccxagorint ckbibits hel1Cy eft framon®lar or less in
an inflanna{ory d%ﬁorder,,ln one aspect, the

an in 3658 bjochemisal el H2qiw#Yof the conpound of Formul a
| or I'l, in the manufacture of a nedicanment for the

tnong BELTRY b B B O RRERT LB it D RAGUREY ihorising

adminfs@driigl the Eorhpounde fFBRMGIRA! Wherefthe BoripslingaxBibits bRTCHRE 50
treatnment of an autoi mune disorder. 25 In one aspect,

micromplar gpsss B i it Boripeicy aswaed YA aftivESr nul a 1, | |

or IIl, for use in the treatnent of an inflamatory

di sor.der .or of an autoj nmune di.soyder. 2 10644 .
In oneyeRREpSG9r 88 sameiiod ST RRAPT i frs o QUL AGRmOTar or less in
an in GRIBRIAEMREL iy Sy klabtivil, R Q N N N

In one variation of the above method, the compound exhibits an ICsy of 10 nanomolar or less in

an in vitro biochemical assay of SYK activity.

In one aspect, the application provides a method for treating an inflammatory condition
comprising co-administering to a patient in need thereof an anti-inflammatory compound in

combination with a therapeutically effective amount of the compound of Formula 1.
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H Il wherein: RRs R, R2, R3, or R4; R is |ower
al kyl, | ower al koxy, phenyl, benzyl, heteroaryl,
w@ywboed4ky| , heterocycl oal kyl, 5 or cycl oal kyPEI/kp1009/051761
optionally substituted with one or nore Ra; R ais
R b or R c¢; Rb is halogen6-oxo, hydroxy, or -CN
Reis -C(=O0QR), -C(=OCH2(RIe), -S(R), -S(O2(R),
In onetspecB(thExpplickion pﬂo@i&%ﬁ a aldkhydd, fot ﬁwfngalnkﬁ)ﬂammaﬂﬂirﬁfbndltlon

am do, | ower hal oal k heqy 10 heteroary
comprisyRg eRrpRYInIsiFTEP @d&ﬁr{l?%ép Ry thesgef %mer&wwﬂyaffectwe amount of an
_ ne or
anti 11%%%121‘12% R?@bhﬂ(& %%&é@ﬁ%lﬁ%&? ggﬁl?b‘]tl o h]l P

| ower al koxy, or lower haloalkyl; Reis H Iomer
In oneddskddt, thé @Ily}ﬂfcaﬁdnk@r)é)éldes EhethoMBF trBa’;Hn@%hKMl'mun@ kigydyder coprising co-
y

het er oar cycloal kyl, or heterocycloal kyl; Rf is H,
adminfisgee tg|awtlent|1@mqu th%egﬁqq(wmutpﬁgmpssam\tao@rpggn@ |n combination with

L R2a) 2; h R
oG RS BBy B 20 >
i ndependent |y Iomer al kyl, phenyl, heteroaryl,

In oneCaBéEéd? ahkYbplicahiit ﬁr"o@ﬁi)é@ h ‘P&Itlli@dl for REatﬁl?ta%rlﬁﬁMﬁl'e QAok¥r comprising co-
| 'ene, opt| onal 'y substituted one or nore

admlnRéfangea pagicride nead tRorgof Rehdrapsutirally génctivexamouot of an

1rnrnun 126) éaEéS F\I))Zo%n%én r&k@%&&wﬁ%é&p&?é@%%@a I

-S(=0 2(R2g), -S(O2 N(R2g) 2, lower alkyl, |ower

e U OO 250y O AL B0 o o1

admixcy elithadt kopbt, orerphhebacoioadly @addpydble canper, exwapibnt or diluent.
substituted with one or nore R2 each R2f is

I ndependent | y H hal ogen, |ower al kyl, |ower al koxy,
In ong \@ng 10t dhadiokg ! harmaceutical composition further comprises an additional

therapeutic agent selected from a chemotherapeutic or anti-proliferative agent, an anti-
inflammatory agent, an immunomodulatory or immunosuppressive agent, a neurotrophic factor,
an agent for treating cardiovascular disease, an agent for treating diabetes, and an agent for

treating immunodeficiency disorders.

In one aspect, the application provides a use of the compound of Formula I or II in the

manufacture of a medicament for the treatment of an inflammatory disorder.

In one aspect, the application provides a use of the compound of Formula I in the manufacture of

a medicament for the treatment of an inflammatory disorder.

In one aspect, the application provides a use of the compound of Formula I or 11, in the

manufacture of a medicament for the treatment of an autoimmune disorder.

In one aspect, the application provides a use of the compound of Formula I in the manufacture of

a medicament for the treatment of an autoimmune disorder.

In one aspect, the application provides a compound of Formula 1, IT or 111, for use in the

treatment of an inflammatory disorder or of an autoimmune disorder.
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5 each R29 is independently H, |ower alkyl, |ower
al koxy, |ower hal oal kyl, or phenyl; R3 is -C(=0 R3a;

woRmnesdbdoWer al kyl, | ower al koxy, phenyl, or MNRBP2089/051761

each R 3b is independently Hor lower alkyl; 10 R4 is
-Q(R4a); R4da is Hor Rob R 4K¥-is |ower al kyl, phenyl,
benzyl, | ower hal oal kyl, cycl oal kyl,

The aphidagviopyciiaal kymhpouhedfatoaanly Il opti onal |y substitut ed

with one or nore Roo 15 R4a is hal ogen, hydroxy,

| ower al kyl, |ower haloal kyl, or |ower alkoxy; Qis
QL, @@, @B, or 4, QA is thI,RoptionaIIy
substituted with one or nore da; Qa is Qlb or Qlc;
20 Q b is hal ogen, , -S(Qe), -S(0)2(Q
le), or _S(=0)(Qe); |QC| or Qe; or two Qa
cone together to for ey GYic ring system
optionally substltutedNNlthmne or nore Qb or Qe;
Qdis _Qde), -S(=02(Ae), -A=0QNdAe)2, -S(=0
2218 L2 A0 (Qe) s =0 bl N )2
-N(Q e)(=0 (Qe), N(QAe)(=0qde), or

RisR! I‘Kzgié)o@(RéO) N(Qe)z; each Qe is i naependent I y H or

bgn tsylpwer %ﬁe}%@;%?g% %qul}e, 6%1{;3] p%’e\?orarﬁ cycloalkyl h ¥erocycloalkyl

hgt k A, aI Iy
<Y bg}{cgg%}t@(leﬁﬂl bf[kuongfly RRIsEEP&T With on§9r 1991te| %

one"or nore Q@ Qf is Qg or Qh; Qg
i s hal BfenR"y®'oxy, oxo, or - C(=O)(Qh); WO
2009/ 106445 _RCT/ EP2009/ 051761 -19 Q h is |ower al kyl,
| over hal oalkyt ﬁaﬁ?%%f)xo ydroxy, or CIQ

R'¢is —-C(=0)O(R'), =C(=0)CH,(R"®), —S(R"), =S(0)(R"), or —-S(=0)
(R"), lower alkyl, lower alkoxy, amino, amido, lower haloalkyl, phenyl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkyloxy, or
heterocycloalkyloxy optionally substituted with one or more R
R'¢ is H, halogen, hydroxy, lower alkyl, lower alkoxy, or lower
haloalkyl;
R is H, lower alkyl, lower alkoxy, —CN, lower haloalkyl, phenyl,
heteroaryl, cycloalkyl, or heterocycloalkyl;
R'is H, lower alkyl, lower haloalkyl, phenyl, heteroaryl,
cycloalkyl, or heterocycloalkyl;
R is N(R*),;
each R* is independently H or R*;
cach R? is independently lower alkyl, phenyl, heteroaryl, cycloalkyl,
heterocycloalkyl, or heterocycloalkyl alkylene, optionally substituted with
one or more R*;
R* is R*or R,
R**is halogen, oxo, or hydroxy;
R*is -N(R?®),, -C(=0)( R?®), -C(=0)O( R*®), —
C(=O)N(R™)2, -N(R*)C(=0)( R*), -S(=0)(R™), ~S(O)
N(R™®),, lower alkyl, lower alkoxy, lower haloalkyl, phenyl,
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30

al koxy, phenyl, benzyl, cycloal kyl, heterocycl oal kyl,
or heteroaryl, optionally substituted with one or

wWor0e/1@435 5 Q' is hal ogen, hydroxy, |ower al kyPCT/EP290&051761

hal oal kyl, or |ower al koxy; @ is cycloal kyl,

cycl oal kenyl, heterocycl oal kM-, or heteroaryl,

optionally substituted with one or nore QRa; Ra is

@b or Qc; 10 @b IShehaﬂo@gerhet@dzﬁylohthry@Iokai @Nheterocycloalkyl,
-SCH3, -S(0O 2CH3, or -S—b ;. or
two QRa cone toget her OpigrR Yﬁ\ltb?“B’rt%‘W’lthen? Ph’@m&ﬁem

optionally substituted wit hq@ qﬁ 19 @l@ﬁl Nower alkvl
Do 150 @e), 520 2( @ER K AR eE M Hphiower aley
I e

= e), - e), ,or
_N(Qe) (=0 N(Qe ) 2; eache%é‘u ésﬁﬂ)gﬁéﬂﬂlé(rﬁﬂWPf gyl lower
Qe'; each e is independgmbly, I(InQ&Q{alﬁtlﬂlﬁbflorﬁ%ﬁﬁ}’l
benzyl Iomer hal oal kyl, cycloal k
hBt @Hﬂiy@l)%al kyl, or heter oar yl, 20 optionally

substi ale e or g or Qh; Qg

oubSt ! Rt LS S aRLe SRl kRO or 21

| ower a' kyI cadhQ¥ie s 1B@épéﬁliéﬁﬂ|y,H bewever ak91;al koxy,

phenyl , henzyl, cycloal kyl, heterocyc oalkyl, or

hBf &rd4Ry); optionally substituted with one or nore

Q@i , Qi L& , hydroxy, |ower alkyl, [|ower

hal oal kyl , iér lpgfmée}%g; koxy; 30 B is -O (Ba, -S (Ba,

- C(=0) (®Ba), - R=G I@a)ﬂky} o) HQB) lowelNh&Balkl, cycloalkyl,
NHC( =0 (@a), -C(=O N a)2 or -NHC(=0O) N(@a)2; each

QBa i s i ndependhEPyy ¥orh ot3a aryl optionally substituted with one or more

R4C'
R* is halogen, hydroxy, lower alkyl, lower haloalkyl, or

lower alkoxy;

QisQ', Q% Q% or QY

Q' is phenyl, optionally substituted with one or more Q'*;
Q' is Q" or Q;
Q' is halogen, hydroxy, —CN, —=S(Q"®), —S(0)(Q"®), or —S(=0)(Q"°);
Q™is Q" or Q'
or two Q' come together to form a bicyclic ring system, optionally
substituted with one or more Q'° or Q';
Q'!is —0(Q"), -8(=0)x(Q"), ~C(=0)N(Q"*),, -S(=0)2(Q"), -
C(=0)(Q"), ~C(=0)0(Q™), N(Q")2; -N(Q")C(=0)Q™). -
N(Q")C(=0)0(Q"), or -N(Q')C(=O)N(Q")z;
each Q'° is independently H or Q'¢’;
each Q'® is independently lower alkyl, phenyl, benzyl,
lower haloalkyl, cycloalkyl, heterocycloalkyl, or heteroaryl,
optionally substituted with one or more Q'L
Q'is Q' or Q';
Q'® is halogen, hydroxy, oxo, or —

C(=0)Q™;
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@b is H WD 2009/ 106445 PCT/ EP2009/ 051761 -20 (Ba is
| oner al kyl, |ower hal oal kyl, phenyl, cycl oal kyl,

woewenoayx| oal kyl, or heteroaryl, optionally PCT/EP2009/051761

substituted with one or nore Ba; @Ba is hal ogen,

hydroxyl, |ower alkyl, |owerl%l koxy, or |ower

hal oal kyl ; 5 Q4 is 4a or 4b; Mda is H or hal ogen;

and Q4b is lower alkyl, |ower aQKegydwerlatiygrloabKyaiydlkyl, lower
or |l ower haloal kyl; with the proviso that when R is

R4, R4 is O(R4a), Rda is H, andlkeny.ipserylgbenzrepyctepdkyl,

is not H or a pharmaceuticall e :
thereof. 10 The phrase "a" or gentel%gﬁc?{’t légtslﬁéééggaryl’ _Optlonaﬂy
herein refers to one or nore ofaﬂhénn@hwﬁmyneémnmn:Qh;

exanple, a conpound refers to one or ;nD conpounds
or at |east one conmpound. As such, tﬁ%lféﬁﬂ%ﬂggygbfﬁﬁo“@ramyL

"an"), "one or nore", and "at |east RRRT hEBRIKDE oHERETr alkoxy;
i nt erchangeably herein. The phrase "as defined herein

aRovecycloafkal. sytloakkheylbhaserdewtoatiefli ot ekaearflo pplaeraily substituted with
group as pravided 15 in the Summary of the Invention
oPnet‘%e %]Fg(g\d’est claim In all other enbodi nments

provi deg is et emQ*substi tuents which can be present in

each enbodi mgnt and whi ch are not exglicitlé defi ned
retain the B oadaloget orpAitdrany. pEdvi-deH:.i P(OWC Sy phadO)CHa;
of the Invegfd@ zdgpQused in this specification,

whet her in transitrohal phrase or in the body of the
claim the ot &vo®* comapsgdsiets) forandbit pdirpingsyngtn, aptionally

to be interpreted as having an open-ended neaning. 20

That is, theibsetutgd Witkhoprgogoie Y eppRet ed synonynously

L Lhe phr aseshaviie 3t o EapiGrRLC{LORNISHO) (7). -

| east". When used in thé Contex

term "conpri si ngC(FRMAS)-HAEONBE  pr-dIEQER; i NEQTNES0MQ™) -
| east the recite 1.eps. R (nchude i1 onal
steps. Wen usedgKQ Nﬂétnggﬁig%¥_§@5aﬁggﬁﬁg&hdhor

conposi tion, thecdBrof 1CAIRY-hE MY H OEAAS that the

conpound or conposition includeS at |east the recited
features or conponent sachKdit isrindepdndlentiynlomigdelkyl, phenyl, benzyl,

additional 25 featurges o 0 nent used h in
unl ess specifically iEH%%g?éﬁﬂggﬁgaﬁég%fﬁ?ﬁgcﬁg?gkg%?ﬂhdmbmyL
is used in the "incl usptiially sesientef witRgé 6F moang”not

t he "excl usive" sense of "e5;heggor" The term

"i ndependent | y* is used heReiinQtoiQdicate that a
variable is applied in any one pns; i t B
0RSS PG YLSRY ey

regard to the presence or absen avi ng
that same or a different defini C=®(Q39, wi thin the

same compound. Thus, in a conmpourd in which R' appears
twice and is defined as 6 is lower alkyl, lower f?aqoaaf;yl, lower

alkoxy, phenyl, benzyl, cycloalkyl,
heterocycloalkyl, or heteroaryl, optionally
substituted with one or more Q%;
Q% is halogen, hydroxy, lower alkyl,
lower haloalkyl, or lower alkoxy;
Q' is -0-Q™, -8-Q™, -C(=0)(Q™), -S(=0)(Q™), ~S(=0)2(Q™), -N(Q™)2, -
NHC(=0)(Q™), ~C(=0)N(Q™)2, or -NHC(=0)N(Q™);
ecach Q** is independently Q* or Q*;
Q3b is H;
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WD 2009/ 106445 PCT/ EP2009/ 051761 -21 "independently

carbon or nitrogen”, both R's can be carbon, both R's
w@2amohesd4md t r ogen, or one R' can be carbon andP@TiEP2009/051761

ot her nitrogen. Wen any variable (e.g., R R, or Q)

occurs nore than one tine iRlany noiety or formula

depi cti ng and descri bi ng conpounds enpl oyed or cl ai ned

in the prese@ntis ioweeaikygnowt: islahéilpHen gl cycﬁoeﬂhylel&ﬁérocycloalkyl,

occurrence is independent of jts definition at ey

ot her occur PRREFOAN|. optiopls g iieh sy igrons g §tare Qebit &

and/ or vari abl es @hQB §1§,5 1, W F it 1511-}&,&”%11(?;? o1 lower

compounds result 7in e conpounds. The s
at the end of a b@ndkpk dramn t hrough a bond each
refer Lo the point of attachnent of a functional
Pr& her cheni cal noiety to the rest of the
nDIecubquﬁlaynéwkenLguﬂt is a part. Thus, for exanple:
MeC( =0 4wmaem = *-<or -i--<J mq:QO:Abmd
dr awn Qn i lchfrrglllgsklewm qlh@yédpwsedkml,wﬁn\em@éba&yl;a

with ¢ B R i3 TR Ss T aiie: 11 g dens @ T f mot H:

oraph@ﬁbbéihlﬂl@bﬂy&Uce”t@lﬁl%'sﬂﬂﬁieirébf as used herein neans that a
subsequent|y descri bed event or 15 circunstance nay,

but need not, occur, and that the description includes
instances mhere the event or circunstance occurs and

nsta ces i.n which it does not, For exanple, )
The phigis o, 1 CreBbO LG PERE THEME QA TRHE Db Sy r cxample, a

compSUaEfetub@de BPhBLY chﬁﬁbu'n[W@tr RURL SncodifdRYCRs @ﬁchathe terms “a”
substituent. The phrase "phenyI substituted with

(or “a))a “amkioe moeg rend o@éﬂtahmnef @af b psegl ihterahrogopblyi hﬁr@n 20
heteroaryl ring systemt 'as used herein neans the t wo
adicals on the phenyl ring join to. form

The pléraﬁ%‘}aétde@nedﬁmm éP‘P‘SF" g%\f@mtatﬂéeobrowesmi&femﬂnaf% gch greup as provided
in the SYHNENY onﬁ@tIfNeﬂhQﬁ’ of ngrbﬁéé%leﬁ' Wi, 3h Q%ther %&BQ&lﬁ%h@fﬁrWded

one or  nore N, O, eteroatons, the renaining
belowasubsstubets mdricharalnde presemSluIemh]gnbcrduaelhIl angothich are mgt exphcltly

t The .t ".about " h
e R R e e T
25 When the term"about” is used in conjunction with a

As useﬁilrlﬁﬁlcs) gﬁ%)lﬁ(%ﬂgﬁ a\%ﬂcl)e&/%&g% gft%ﬁﬁtéévrth?%hfag@&emq}{e Fc?cy ?efﬂﬂé nglrn the

aril es nuneri ca

terms S@imﬁrﬁ;é(sb‘l andr'cgepsisiag’, ark e bé @ndrpretabmhaVingSinwpestended meaning.
herein a nuperical val ue above and bel ow t he
That 1§tﬂ%ﬁ t@an%/ aqede %wlt%rpr%@ DaRREMsl o et/ heud least” or

"inclult EB%Q[O?/WE%Z% in J?edzuopf& gef Ircl;'c&s Ofis teﬁl‘ﬁﬁ' Eﬁgmg means that the

el n may be appende chenlca van
processomdiudfatat ast,the recited steps, but rnay include addltlonal steps. When used in the

context of a compound or composition, the term "comprising" means that the compound or
composition includes at least the recited features or components, but may also include additional

features or components.

As used herein, unless specifically indicated otherwise, the word "or" is used in the "inclusive"

sense of "and/or" and not the "exclusive"” sense of "either/or".

The term "independently” is used herein to indicate that a variable is applied in any one instance
without regard to the presence or absence of a variable having that same or a different definition

within the same compound. Thus, in a compound in which R" appears twice and is defined as



10

15

20

25

such as "heteroal kyl aryl," "hal oal kyl het eroaryl,

"aryl al kyl heterocyclyl," "al kyl carbonyl ,"
WO 200Ra90483 kyl , " "cycl oal kyl al kyl " and the | i kePCRNiR2909/051761
the term"alkyl" is used as a suffix follow ng

another term as in "phenyl &lkyl," or "hydroxyal kyl,
this is intended to refer to an 5 al kyl group, as
"indepdali¢mBtation\e nithgicAy btHoRtd datitbe datbohJbodNR "§ ant bénitrogen, or one R"
substltuents selected fromthe other
can bes‘iﬁ‘é‘?ﬂnfarnééh? OhaaME8eYY oup. Thus, for exanpl e,
"phenyl al kyl" refers to an aIkyI group having one to

t wo phen su jtuents, and thus includes benzyl
When g2 xBRER (n £ B0 Bhksion™ Wort Bl de st Raap Byog fogppute
deplct{JHWH (ﬁé@ﬂ)ﬁh%‘@@ﬂlﬂm@ﬁ@mf)l@ Eer (ﬂélhﬁéh&ﬂlﬁé‘br&éﬁﬁfmf&rﬂﬁﬁt s definition

dr oxyal ky i ncl udes % hydr oxyet h
on cach-qeguir ey pt @é%endqnt (O ytel Aebayitien AsvRIROt i‘/@tw}l@ﬁ@m Also,
y .

Combléé_l %y 8?%% |a§18/o§ %ﬂ%ﬂ%xas% opy%gltyl ly 1% s%cgrcpﬁl.pounds result in
stable Aompoehidigl y, as used herein, the tern1 "hydr oxyal kyl "

is used to define a subset of het er oal kyl groups

deflned bel ow. ~ The tern1-(ar)a|ky| refers to either

het refe to either r
ors RSB RES DA hRRT it S Fe R Aty G orwiich
it is a hp@UTHIE fos BanfAett ONMeri ¢ conpounds can exi st as two or
5 nore interconvertabl e species. Prototropic
tautoners result fromthe mgration of a covalently
bondee (rpuvrgerrdai Riv-betv@en e ht TIES> TRICOR®
general |y exist in equilibriumand attenpts to
i solate an individual tautoners usually produce a
m xt ure whose chem cal and physical properties are
A bond@llﬁ'ﬁ)i/ls tnedtingbisfend (d¥iopposed totomroraunddistindtecpos) ihdiotes that the
%he equilibrium is dependent on chem cal features
bond ww ¢ Aitd ed oy iithe Suniableéwgﬁbqre% in many aliphatic 20
aldehydes and ketones, such as acetal dehyde, the keto
onnna .es mhll i.n heno the eno

form rm.
The teﬁlfne 88 1}? t¥s OP n aEP%etd&FF ‘E)Pl?a{lsa‘{ﬁ‘f" %@ée%ﬁil%‘i%g%mbed event o
circunks@dreb @Rgl bilt-ebdtdt; 6&dur,-dall thdPhedestriptioamhélg@ddsThdhnee@Ghere the
(-C(=O0-NH - -C(-OH) N-) and amdine (-C(=NR)-NH -
event g CIfHRISENCY o¢qut andeipgancEhén whichét dacwpotarkor sarmpleiontipyally
substlﬁl%am?lq ang| ‘H{/Ag {nht [ %%6%{4113% gstﬂ&tegr aq‘i%[glrﬁa tméo'%}c?rglte?ao ydtr@%e]n ora
sdmuﬁhﬁ;conpounds 25 Technlcal and scientific terns used
herei n have the neani ng commonly understood by one of
skill in the art to mhlch the present invention
The plprem ‘aqhnsyl subdtietsd otitherni Q' wiéshi cost. tog@h@rtedival 4 ketenwagdic or

vari ous,net hodol nd e
heterogigh Sl sy Fek g R i e 8 e @ Gr Pt ol ok oin o
form SQtdrkfed, fefidlly %ﬁﬁat@@ﬂﬁrlﬁisaﬂﬂfdt&pﬂu@é %etee{ cBh@mIBCRLPEYeight atoms,
i ncl ude Goodman and G | man's The har macol ogi ca
incorpegaing oge oTHWEANelt PIcS hetematpnisg the rrmaning m4g atoms piaaicadon,
Y 2001). Any suitable materials
resutihfiy & bROCREM QL 2000 L o0y of SRTIT can be uti || zed
in carrying out the present invention. However,
The tPmehsied JIBd BEbaltS ndf a g@%gfh@a‘iel i@ tg@l%%[dnt%ﬁdroumy or around.
2009/ 106445 PCT/ EP2009/ 0 3 Mat eri al' s, reéagents
Whendngitetth éabbaui'els msed/ml comumen‘itm with e nameriaal dengenit mivalifics that range by
J.ol J[ ov\gi ng desc f;\nd :
extending the boundaries a 3 e and befow the numerical values set forth. In general, the term
"about" is used herein to modify a numerical value above and below the stated value by a

variance of 20%.
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exanpl es are obtai nable from comercial sources,
unl ess otherw se noted. The term"acyl" as used herein
walemwones4n group of fornmula -C(=0O) R wherei n R PGI/EP2009/051761
hydrogen or |ower al kyl as defined herein. The term
or "al kyl carbonyl" as used H¥rein denotes a group of
5 formula C(=O R wherein Ris al kyl as defined herein.
The déﬁtﬁtgér@rdﬁ@ﬂbeﬁ hafeyﬂ mﬁ?foe ﬁppdndeditcgibﬂumherﬁ(ca@ R:lemt 6d)rﬁblﬁat10ns
on ato rm"arylc

such agehgieroglkylasvly ‘@ﬁloaﬂa}hﬁﬂra e =G & ﬁavaygwéqrﬁcmlxl . “aklfyg?ﬁshonyl ”
(13 < e S n

alko;%'gr J ,‘Catrc %ﬂ{i/ &lghqéri’oeg%iqx 1611r<§| Wl’%ﬁ%&%ﬁﬁ eﬂ]kﬁ ﬁ]used as a suffix
followiad kndtheragmisech ‘pheeylalkdehot éhsfdmxywlhm amme antemded to refer to an

branched.chai.n, satur ated, val ent drocar bon
alkyl gTREp. gt Ao fRFth ahois- fb@mﬁ Shteg PP by U Obﬁﬂﬁlefltérs%ected from the
other sﬂeel\ﬂ%ﬁllyahﬂéd o d&POrass, @orséxﬁﬁlbgsht‘phe%llaﬁ{ﬂ%ﬁ‘%gtchﬁﬁélﬁyl group

hydr ocar bon r@sidue containing 1 to 6 carbon atons
having @1¢ ﬂodwalplhywl salstiigath, aikbthes mchelte benzyb phenyddthyll and biphenyl. An

“ally FRERARST Bp 2y De SRR TRl RRRTe 1 T Tk Smioatky oy Broxyaliyl
1nclud|e§QJhlydﬁ)x5}ahg ,hyafdxybmppr Qr{mdrokyrﬁét@pwzrmemmptwﬂyl 2-hydroxybutyl,

or pentyl, isopentyl, neopenty
2,3- dlhﬁé:k%yburﬁép%{zhydr%y@l%@tly B-hydpxppeapyt. vad se farfh: affxwrc‘mglg, as used

(13 ’f
herink B daT B Cn o DROAT RSP (Lo @Ry sl g below
The tdrmf-ezrr)anlql &t’feraltda( yithq@aa lmnsubaﬁtudfﬁ{f dling @r abetadkyl Rejupg The term

ubstit uted th one to t sybstituents sel ected
(heter?)@aapf ﬂ};et)afsﬂ é&e@ﬁ% githgr @gary of af% B EEOUPFhus, for
exanple phenylalkyl denotes the radical RR'-,
radical , .and R is an .alkyl ene
Compplifsaigforfuid EpfyBYERE sl TRy TRICmRTis bepBRmef s #il%s woor
more fnf@caiveASHEBRCiROPRIto@dpit NRtotherp RROY idhkihk niiBia€bY o kbvalently
be on the al kyl ene radical. Exanples of aryl al kyl
bonded Ayiioaps atorchdiesn et atomy.e Tapmprsgeneally existyaggyilibrium and
attemﬁgr%;ll)ﬂ)lg{ %ﬁlﬂfil%léi?lgﬂﬁwog{ ﬁﬁ%/s,lual ay;r Er% Je e?ﬁl}xet@é (y#/lgolsgnx+%r1’r11]c§1/l and
physuﬁi(pmpértl& aﬂe&oamstaﬁty\hlth adnx:tafe oﬂa@ﬁlpb&ﬁdm THegioeitioa by the equilibrium
" or "heteroaryl al kyl" are |nterpreted simlarly
is dep@}é@@b@n ?bemlgaléffﬁwrswmhw taﬁ mglgpulen Fog cpanRlegayany aliphatic
h 0
aldeh%d%% hlgc?iéeﬁc% e-g ﬁlch% ?%eﬁ%ﬁé}gﬁé ﬁg{a lﬁetgsf%lﬁﬁ ﬁl%rdglﬁﬁtﬁ't& v@ﬁfé Ele[%enols the
enol faked pmdalm&iamse Omencen profotropic tautomermneludi@/khtm/geoi (a(f(ea@ CH- 5 -C(-

o -FHPy S ik i dc G ARV AP i St amf GCNR)-NH- = -

C(-NHW AN 8RS eﬁhéjldﬁelct%ta@é PAdiBuldry Boffimofidk REABrodhPARd heterocyclic
wherein 1, 2, or nore hydrogen atons are subst’ituted

rings 4ngl the h@lsmg erwenmlawmoe@assaﬁ ell fautqrogsicoleemi9f the compounds.
1-chl oromet hyl, 1-bromonethyl, 1-io donethyl,
fl thyl, trif] thyl, t hl th :
Technige ﬁ%%%’éﬁﬁ%mm%%q (SRR e HePIEGROgaTRY ndersood by one of

kill i@ th giot B644R % i f

skil i} S MDA the phey i iEHAROA DR, Sl SoRORrty AR, Refitnce s

made Rerbmanoetibnsl metﬁediCddgleS ind mat2ri2ls kdowhkothost difydkjll in the art Standard
3-bro ro r 2-trifluorgethyl. The.t

referiicg Y e qahe, o b ISP gl B ah e REE e Gy and

Gilmahis 1RPARY AL QI R B AR $Rbrapburiks, 10" Ed., McGraw Hill Companies Inc.,

New York (2001). Any suitable materials and/or methods known to those of skill can be utilized

in carrying out the present invention. However, preferred materials and methods are described.
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to 10 carbon atonms (e.g., (CH2)")or a branched
saturated di val ent hydrocarbon radical of 2 to 10 5
W@ 200006433 ons (e.g., -CHMe- or -CH2CH(i - Pr) CH2RQT/EP2009/051761
unl ess otherw se indicated. Except in the case of
met hyl ene, the open val ences23sf an al kyl ene group are
not attached to the sane atom Exanpl es of al kyl ene
Materfadl r@gbists bicihgdike tdwhichrrefermike hicithddedn g, foﬂl&tvhbg &R&iption and
et hyl ene, propyl ene, 2- nethyl-propyl ene,
examplef %phgﬂnagwfﬂr@ RRMMSERIZ) S pETs, Inleph QNS Iéﬁ%d The
term "al koxy" as used herein neans an -0-al kyl group
wh al kvl is efined a 1
The te&nﬁ%&x}n a%us&ﬁ &Bgﬁub%pog S apgr8w1)€§§mulﬁ gl&t(éﬁgygerem 1soh§>£1‘rogen or
lower atkQUiy/dFhid hbreRt PHeQ¥dn or Wl&dr%l" ztsqzsydi 8X%¥in denotes a group of
including their isonmers._ "Lower alkoxy as used herein

formulpelpGi DR valierein Roiye kv pd dfi nﬁidthﬁrean ‘Tlosnisrm&liiepryl rgfesiip aeggoup -
C(—Oﬁi ‘fe VﬂteﬁH %l c%rb%'ﬁf glﬁﬁd kylfeq v\ﬂ% g{éﬁ; "33 u&%e[%raﬁ‘ EF%SH% L group of

formulal’@(dtl(DRMaﬂldth R Bainusdgrigy; ehd”teldﬁ f’ﬂﬁ&tn@@yla Bs adedWerdimah tallcarbonyl"
as herein defined wherein one to 15 three hydrogen
group 3¢hsrain Bris 8h®r ent carbon at oms is/are repl aced by

hydr oxyl groups. The term' cycloalkyl as used herein

The tergr%f %gﬂ?’gl 2 ﬁ?%ﬁ%rléllrtﬁ-a&eﬁgteg %Eﬁwc' | ﬁ or hgfgf%egilfﬁr%l nlsaqgra%dt Ronovalent

hydro@dszérD&@lﬂhé’ Eont@ﬁriﬁl'gqht@)Qﬂ carfonGhehe pl"h/d tefth “loYek @R§PYdenotes a straight
" 7 cycloal kyl™ as used herein refers to an

or bra@gl@ﬁ@hmn;hwd@@ 08 expidye cgntaining b hetrson ptoprige "Ci-10 alkyl” as used
Vil "
herelncr@fegéj %ea?le ﬂﬁfl cbﬁﬁOseﬁ?}lg g?g %Ee)%ﬁ % ralii}%agrﬁﬁ srogr r?iﬂ(r?jef %kogllps A% lude, but are
not limiogl toelowell hikyl @oups' ineluge arthyll, ction, propilei-p@pelratbucyl, idsutyl, -butyl
used herein neans. a noc¥cllc Elcyclic, or

or penfyl; 8oRqni Y Regpertyl heyylshopiyliandqehd: at ons havi ng at
| east one aromatic ring containing four to eight

whenifuCBRpBETE i SamuiR RYoRHGRR BHTLE R PRemBst” o

“hydroMylalkyl, heniy Rdeted @ndird@r tohat alkylgralr, 8¢ et abid)beiak substituted
the heteroaryl radical wll be 25 on an aromatic ring.

with ong taneyq subsdments scledied Bomithe pidar snecifisel lapamederiosp odhyy, for
examﬂl n%ﬁetﬂﬁa t;ggrr?] t%s?trhg gﬁ%éa‘f Rf"l‘lﬂar@ﬁ l% %a’f% olgaéilscalO Pnd R"is an

alkylehé‘l eadiday enddfimed harcihettl ﬂmamﬁbrsgmdmg tﬂz&ebje arnlcymbﬁ\@nsmfehe
e .of ar%natlc character. Exanples of h@Fe

thHY%@fYém%@ymH 6@8 theobrlses radica) o]:n?ﬁ’tnillﬂesrféftaé}‘lé ylcllaé@af/s include, but
I 5 < I
are noh E% éos bEf P@Iﬂ;ﬂeﬁ%te PIE %B%hggglpéo’pglpy??e d%aﬁ{/lf a‘??ltaf%% , “aryl alkyl”, or
"aralkply rarannﬁarpmted spyraky enckpt Rys aohyl radppt. aFlad tyfms \Wexeroaryl alkyl" or
”heter%grg;%{lj}%yg 6%‘461 ?@%%%% 29119 %/glg?e%'gegi& 5 ogflbﬁgna&gr(ﬁnl aﬁil or aq{(e?ezrgallryl radical.
t hi adi azol e and oxadlaxollne whi ch can optionally be
b fer & t
i DI L0 IOy BEALTCA T RO T o o
definedlaboxeywhérbin0l, 2| @wmobﬁhm&é@)eyomﬁhﬂe)shbdﬁmﬁed bah (halogen The term
“lowelélﬁqllgegkylg:dﬁwtgﬁl#g{gﬁg}l}t% %{An&hq%%ln;%}d;(g%}/@ rggllgue containing 1 to 6
[1kyl
carbo@%lt@gl)%)a/\ggér}g%nly ) % ﬁg&ggéj%@lrg%%aa%rﬁi?e l(%%{lﬂr) aEldr}r%{/ F?a halogen. Examples
are 1-fluoromethyl, 1-chloromethyl, 1-bromomethyl, 1-iodomethyl, difluoromethyl,

trifluoromethyl, trichloromethyl, tribromomethyl, triiodomethyl, 1-fluoroethyl, 1-chloroethyl, 1-
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di al kyl car banoyl , aryl carbanoyl, al kyl carbonyl am no
and aryl carbonyl am no. Exanples of bicyclic noieties
WO p@baea4s but are not limted to, quinolinyl, PCI/EP2009/051761

i soqui nolinyl, benzofuryl, benzothiophenyl,

benzoxazol e, benzi soxazol e, -Benzot hi azol e and

benzi sot hi azole. Bicyclic npieties can be optionally
bromcﬁ:tﬂ;&tllh fodb extlylop-fRiotdugliyl,r 3- alggrdeﬂmwebrohﬁeﬂ@glzmbd@éthyl 2,2-

attac IS on a_r 1 contalnlng a heteroatom
dlcmo#?f‘éhﬁle} Ow‘é%eyé#e%&@lpmt byhet erocycl yl " or

heterocycle as used herein denotes a nonoval ent

sat,u i, ¢ radi CcENSI t|n of.. ane re .
The teininn a@fy eBF e? el}sgg ﬁg,regh% sta\kgvai?rﬁ é%tu eéirln}eﬁrr r?% radical of 1
to 10 @rbdte@s { Oz e{@),)8t HPRNEIRI shiufded HRNERAIBIIAS daftbnGAGicAIof 2 to 10

nore ring carbon atons and one or nore ring

carbothgpew dagoensHMeh 65 drH Gy iPK) (Blok uske&*@tbefz"ﬁlse W‘a@ﬁ"@d nExegpt in the
f t r

case of i1, i LBGT VBN cer B SRR DA a8 (GBERGHe atom
Exarnplﬁdf@f)zﬂ laﬂbleﬁﬁ tadicaBuhdtidd, ﬂéhﬁﬁﬁ ot lﬁtnmétetooﬁlefﬁylldhﬁ, et}lylene gropylene, 2-

refera one or .three substi ents selecte
nwﬂ@f %%@HndidﬁﬂgﬁghbuD@ﬁEr ﬁ%&% YieR$ner al koxy,
Iomer haloalkoxy, al kyl t hi o, hal o, hanaIkyI

al kox

The teg%k'g&g%?l usgﬁi ElfftFﬁﬁP?%‘ﬁ;?P %Caﬁlwq %qpo H@Frem alkyl is as defined above
such a8 Ity &ﬁ&ﬂd}l' oY byloRy, ylp@@@ym@u hibxy, é gutyloxy, t-butyloxy,

al kyl sul fonyl ami no, aryl sul'fonyl am no,
pentylgfq@wegyﬂpﬁbda(plb@ﬁg ﬁhenalp(?,rpgrm b@\g@tbaélgg)qy as used herein denotes an alkoxy
a
soun S SBSQPI S TAOR - RELSRTRAREATDS, AMOLESS e o o
an-O-alRgl witteein bilityl &r@, ot | i m t ed to, az etidinyl,
pyrrolidinyl, hexahydroazepi nyl, oxetanyl,
t et rahydr of uranyl, tetrahydrothi ophenyl, oxazolidinyl,
The tetrtnj ”azdjbixyja;lhxll' as U@d)ham d@iomqm an afyl pava¢al py herein defined wherein one to

' i di hyd I
e BPEIBBTN on R TRl b1 B PR D frangt eroses
The phrase or gan rejectlon i ncl udes acute all ograft

The tcPf ¥ 519 ﬂf’tas L&ldaRtdip BBl do GREQRK& &#ﬁ&gélﬁfﬁﬁ %wnt C}nmg 3to 8

Xeno rejectlon In the setting o I ze
carbomatdinsm momelmp;au aydlaedyl( excippebiyheyotiaheou, cyck»anpiybm Gyclooctyl

"Car SRR b SRR to 0 S5 G RE AN A £ F  Eofoor i he

carbod®iBNhe at nospheres (Atm, 9-borabicycl o[ 3. 3. 1] nonane
9-BBN or BBN), tert-butoxycarbonyl (Boc), 30
di -tent-butyl pyrocarbonate or boc anhydride (BOC20),
The tdp@raylo géBrox,"halot yd useBhreirCheamsdhloriAbsihid@aicSbromine, or iodine.
Regi stration Nunmber (CASRN), benzyl oxycarbonyl (CBZ or
Z), carbonyl diimdazole WO 2009/ 106445
The tep@'r‘hamgg’/ 06"ie6toaromati¢ 'GBIussd herein means a monocyclic, bicyclic, or

trlcycléd[ é{iﬁ:&gf%tfﬁb ﬁ?g]éﬁr:ufoéar%o%lrs %%Yu&% a4 g%s (3 %v.?}ﬂatlc ring containing four to eight

atoms PePEAZ, Mhédﬂpd’i@ﬁ{igeém héted),,0, or S heteroatoms, the remaining ring atoms
5-di azabi cycl o[ 4. 3. ]non 5-ene (

being g@rbg@m@y@p @Pgerata@(}lgg] g the. aétla,@hr{lmlg)n’?'l)t of t]fle%eteroaryl radical will be
on an ol 8y HSE VRS e Btk o eyt o iy e

aromadiz Qbareaeibibxy thaire IC D) coudier bsi®s. Thus, for the purposes of the invention, a
pr? ylazodlcar2ﬁ§ylate (DI AD
heterogyy! EEWPBISEY PRI iy oA diver efeo (A BRC diarasiasaExppples of heteroaryl

moietfd} irchifde monocyclic aromatic heterocycles having 5 to 6 ring atoms and 1 to 3

heteroatoms include, but is not limited to, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrazolyl,
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propyl et hyl am ne (DI PEA), N, N-di net hyl acetam de
(DMA), 4-N, N-di net hyl am nopyri di ne (DVAP),
WORM9dGes hyl f or mam de (DVF), di nethyl sul f oxi BPET/EP2009/051761

(DMSO, 1,1 -bis- (diphenyl phosphino)ethane (dppe),

1, 1' - bi s- (di phenyl phosphi noy¥%errocene (dppf), 1-(3-

di met hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de
1m1daz(oEjZlQ)>)azoEﬁé@)(hzo(léittl)_lazcﬂé Hydthiagst atiezolide (thiladBedlc aall basdibxoline

(B C}? - et hoxy- 2H- qui nol i ne- I-carboxyllc aci d et hyl
whichgap gp 1((1@@@@3 subﬁtléqtﬁe}, |w1th(__qnﬁ 8F MOEs: DR ferably’one or two substituents selected
from ﬁd(ﬁ? %aéfﬁ%”ﬁa I h@ﬁg;; €hib. Bkt ﬁlalelkoxy aflylthio, halo, haloalkcy

oni um hex uor Op ate acetic
alkylsaldingtl, @H{&st.ﬂ)fpny’dchﬂlo genaaicho( HENanino, dlalkylarmno armnoalkyl

aﬂ(ylagﬁlﬂ%ﬂé&fj’ﬁégﬁgﬁ%hao% y ,Inété %ﬁa&ia car ?Ilrpwlu gljlcarbamoyl

dlaﬂiyn’t%i(t?a%y'mélrylgér%hrln 1a Nzl@&ﬂbmmo dmtd ?%Eéﬁjboﬁ%% Examples of

ting polnt S02- (nesyl
blcycl(q\mgnetlascmcl@d@,thut ies D6 i CH), ,qumbhylotsop)lem@lemd daeaaZ@tbnd

benzoftiiabeny: IRBER BTN orR Mgt ARbiSRisfiiEPleq Bicyetic

mmetk&\@ﬁﬂ) be %tfé'ﬁhlw QG Ritd dH er ﬁl%%bwe%ﬂfﬁ& PYInD®f dHaehhéREs on a ring
met hyl pyrrolidone (N pyri di ni um

(N
Contaléﬁllg@rh?&ﬁ?@ﬁ@t e (PCO), pyridinium di chr omate (PDC),
phenyl (Ph), propyl (Pr), |so pr opyI -Pr), pounds

o uar e h Si yri,
The (PG heReAear Bk P aiebRadyenfis %Hi?ﬁgﬁeﬁ?il dejpotgs a
mono@ﬂet@ld%?a%d (( Iﬁ%oal tcbhﬁﬁt'iﬁgl (ﬁmn@ &r 411-55&1% NE%e%}Jﬁbly one to two rings,
266tetrarrethy plperldlneloxy ( o)

or thraerrirfeis a0 feshse t@ﬁ@@()zomé PEDring, iicoINeoRtoaBIcior neee i:ing Wb@n atoms and

1.1'-bis- t et ranet hyl hept e26d|
one orgngretiefsgupny (S AR RO IatkG b SR it O Aachment
can bd @tduah lciRErab@kRintatdrh BF Whetet dditdin,| AMearhieh mf@gti@gal@ptwmdependenﬂy
(TLC), tetrahydrofuran (THF), trinmethylsilyl or Me3Si

substltqudsylt one ¢l meiseRiefar ey enaer avomribrey dnlitigcn cigd from hydroxy,

h
oxo, QIR Ayer iR, R e HEBS o halo Gl kihjo, hal, haigalcy
hydroxwiteichiad Laleoxycabdbuw] mginbhalkplasifinos akkybatfomyl, {rig)sulfosa,
secondary (sec fertiar (tentw) and neo have

akyla%lﬁ@wlfowds%rmmpS.L}anln@kwﬁ@fw gy arpisylionylaggino,
aﬂqylaﬁﬁﬁc?ctaﬂ'bon?}] a@ﬁlet%lﬁg?a%fg@w S I&rgckﬂ Pe{rﬁxé n%%'%g?ggléﬁﬁﬂér finless

othervaxd nmdd:abed @@ﬂﬂdM@ShﬁNDCRRERMB @‘dhﬁﬁ Exanpha@dinnifed to, azetidinyl,

pyro iR GEFERIY hERCERG: CEBDRES Brarp had AN GRET GR <y oxazolidinyl,
thiazoRERY], 4@datdldidie ﬁ&hh@l‘ﬁﬁy‘l‘ big@Rlifyl, JipesEn ek aimhfdopRgnyl,

preparations | ow are Pprovided to enabl e
thiomeipbelknydkquinusdidiny] anfeingidazofisylnor e cl early under st and

and to WD 2009/ 106445 PCT/ EP2009/ 051761 -27 practice

the present invention. ey shoul d not be consider
The phyasq .Oﬁg%q iRigetipn igelyfes a&ﬂtet%legraiﬂrﬂféﬁp?gfﬁ rﬁa%thwpéwﬁmé@ allograft

or xenggfa?tgfejeulé‘rﬁﬁlrtﬁé Lkt as@lﬁﬁt@z%g%la/tok ﬁ@n rv!ﬂs%{lﬁﬁged . bone marrow,

ner a e nomenciature used Int lcatioh Is
pancr@asMet@nlly;umMM v.4.0, a Beilstein I nstitute
conmputeri zed system for the generation of | UPAC

systemati ¢ nonenc| at ure. ) .
Commonly used abbreviations include: acetyl (Ac), azo-bis-isobutyrylnitrile (AIBN),

atmospheres (Atm), 9-borabicyclo[3.3.1]nonane (9-BBN or BBN), fert-butoxycarbonyl (Boc),
di-tert-butyl pyrocarbonate or boc anhydride (BOC,0), benzyl (Bn), butyl (Bu), Chemical
Abstracts Registration Number (CASRN), benzyloxycarbonyl (CBZ or Z), carbonyl diimidazole
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5 1f there is a discrepancy between a depicted

structure and a nanme given that structure, the
wa@lepbao@ds structure is to be accorded nore wei BEGIE/EPI009/051761

addition, if the stereochem stry of a structure or a

portion of a structure is nedb-indicated with, for

exanpl e, bold or dashed lines, the structure or

(CDI)pD, ntdlmbmizclbnez s]orcwﬁé DABCO)t dxem@lalnnh@yumletrffﬂloaae (DAST),
npassi n stereoi soners_of it. TABLE I depi cts

dlben@iléﬁ%ﬂawtp@f‘dgd@éhdei:%la%abé&ye&[ﬁﬁ%nqnoS o (RBY.11.8-10 TABLE
dlazabllcyc%%@giﬂ% y e 0 WH?%&F/E&?%G ) 1 2
dichlopyatitank §PLE3- d)@lﬂgnoamthané’ (pCM) Sicthybadvoglicathoxalate QDEADDE diso-

prop@%é(ﬁéﬂ?l?nz %t% il fg% Lo ﬁaluwljluféhx%idﬁﬁm%%é?ﬁ DIBALgly di-iso-

propyl’etlﬂﬁ'&lln%% @IZ C]{E"mt;t LVNE dlﬂleth&?ac(efhmlﬂe (DMA), 4-N,N-dimethylaminopyridine
- | hydr o- 2

(DMATB - mmqtbydgommda/mMstmethyv sudagido (PYS®), 1 gibisol o

(dlphe&ny D. o?p?ﬁoﬁﬁg%qen@pg%ﬁ) I—él? K&B? nzlphos&nno)?errocene'\kdppf) 1-(3-
dlmetmarhﬁlbg{o%% =}tRykadbanmidé HydrohBride emgg(rman eﬁﬁpﬁl\i&tate

(EtOACc), ethanol (EtO%{g 029 /et:hgg}ﬁgls—l-(;l?go 151@210 gagr{ngyjl-lzgl-ld e-thyl ester (EEDQ), diethyl
ether (Et,0), O-(7-azabenzotriazole-1-yl)-N, N,N’N’-tetramethyluronium hexafluorophosphate
acetic acid (HATU), acetic acid (HOAc), 1-N-hydroxybenzotriazole (HOBt), high pressure
liquid chromatography (HPLC), iso-propanol (IPA), lithium hexamethyl disilazane (LiHMDS),
methanol (MeOH), melting point (mp), MeSO,- (mesyl or Ms), , methyl (Me), acetonitrile
(MeCN), m-chloroperbenzoic acid (MCPBA), mass spectrum (ms), methyl #-butyl ether
(MTBE), N-bromosuccinimide (NBS), N-carboxyanhydride (NCA), N-chlorosuccinimide
(NCS), N-methylmorpholine (NMM), N-methylpyrrolidone (NMP), pyridinium chlorochromate
(PCC), pyridinium dichromate (PDC), phenyl (Ph), propyl (Pr), iso-propyl (i-Pr), pounds per
square inch (psi), pyridine (pyr), room temperature (rt or RT), fert-butyldimethylsilyl or #-
BuMe,Si (TBDMS), triecthylamine (TEA or Et;N), 2,2,6,6-tetramethylpiperidine 1-oxyl
(TEMPO), triflate or CF5SO,- (Tf), trifluoroacetic acid (TFA), 1,1'-bis-2,2,6,6-
tetramethylheptane-2,6-dione (TMHD), O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium
tetrafluoroborate (TBTU), thin layer chromatography (TLC), tetrahydrofuran (THF),
trimethylsilyl or MesSi (TMS), p-toluenesulfonic acid monohydrate (TsOH or pTsOH), 4-Me-
CsH4SO,- or tosyl (Ts), N-urethane-N-carboxyanhydride (UNCA),. Conventional nomenclature
including the prefixes normal (n), iso (i-), secondary (sec-), tertiary (tert-) and neo have their
customary meaning when used with an alkyl moiety. (J. Rigaudy and D. P. Klesney,

Nomenclature in Organic Chemistry, TUPAC 1979 Pergamon Press, Oxford.).

COMPOUNDS AND PREPARATION

Examples of representative compounds encompassed by the present invention and within the
scope of the invention are provided in the following Table. These examples and preparations

which follow are provided to enable those skilled in the art to more clearly understand and to
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N 1-[2-(1HIndol-6-yl)-5H1-5
pyrrol o[ 2, 3-b] pyrazin-7-yl]- /
wQ2eodeashyl - propan-1-one NH O HN N N / PCT/EP2009/051761

1-[2-(1H I ndol -5-yl)-5H [1-6

pyrrol o[ 2, 3-b] pyrazi n-7-yl ] -272, 2- di met hyl - pr opan- |

-one NHO HN\ NG6-[7-(2,2-Dinethyl- Z N
practigy Qe besaytt )inveldtiply.r Thdyoshbdldholt b chlsider@izasnimaitivip khe?scdpe of the
i dnet hyl -4H HN. benzo [ 1, 4] oxazin-3-o0ne 8 0 HN
inventons byf tagielyAs.heiepllpstratine and fgproseitatiye Bergoli nydr o- 2H

| -8 benzo[1, 4] oxazin-6-yl)-5H / \
In gengk_/a{l,[;_R% g&éé%lazé{é%%?& {nﬁ,y%;p‘(;'m]ﬁc?%loﬂ% Ded'on ROTONOATM M40, o
Beilst&ih QR BItY led mplieAYdd $hRIPH0S thegenBlafyl 8ZIUPAC ¥ dterfidtic nomenclature.
If there is a discrepancy between a depicted structure and a name given that structure, the
depicted structure is to be accorded more weight. In addition, if the stereochemistry of a
structure or a portion of a structure is not indicated with, for example, bold or dashed lines, the

structure or portion of the structure is to be interpreted as encompassing all stereoisomers of it.

TABLE I depicts exemplified compounds according to Formula 1.

TABLE 1.
COMPOUND SYSTEMATIC NAME STRUCTURE MP
[0}
X
1-[2-(2,3-Dihydro- NS
L1 benzo[ 1,4]dioxin-6-yl)-5H-
pyrrolo[2,3-b]pyrazin-7-yl]-
3-methyl-butan-1-one o__p
[0}
1-(2-Benzo[1,3]dioxol-5-yl- g
I-2 5H-pyrrolo[2,3-b]pyrazin-7-
yl)-3-methyl-butan-1-one
OVO

methyl-3,4-dihydro-2H-

I-3 benzo[ 1,4]oxazin-7-yl)-5H- 0

pyrrolo[2,3-b]pyrazin-7-yl]-
propan-1-one

233.0-234.0

N
2,2-Dimethyl-1-[2-(4- fN‘gJY‘\
=N
N
\

1-[2-(1H-Indol-4-yl)-5H- Wi
I-4 pyrrolo[2,3-b]pyrazin-7-yl]-
2,2-dimethyl-propan-1-one




benzo[ 1, 4] oxazin-3-one HN O O WO 2009/ 106445

PCT/ EP2009/ 051761

229 0 HN\ 6-[7-(2,2-Dinethyl -

WO 2009/1piepi onyl ) - 5H pyrrol o] 2, 3-

N N
PCT/EP2009/051761

b] pyr azi n-2-yl]-4-net hyl - 4H benzo[ 1, 4] oxazi n-3-one -N
~0 00 HN\ ~ 2,2-DinetW8--1-[2-(1- N~ NI-11
pyridin-3-ylnethyl-1H indol-6-yl)-5H pyrrol of 2, 3-
b] pyraz{n-7-yl]-propan-1-one|N Q N, N
2,2-Dinethyl -1-12-(1- N\ N 1-12 pyfi gm{2-yl met hyl -
H i ndol 1 6-yl) - 5H-pyrro|o[2,3- N
b] pyr azi n % i ) one NNO\
,2-Di ne
iﬁ%m-e%’@gf lp %Zlic;é]
b] pyr az ﬂlw PERAR-T e
HN
N —
\ N
1-[2-(1H-Indol-5-y1)-5H-
I-6 pyrrolo[2,3-b]pyrazin-7-yl]-
2,2-dimethyl-propan-1-one
N\L-NH
HNTN
N\ /N

6-[7-(2,2-Dimethyl-
propionyl)-5H-pyrrolo[2,3-

I-7 b]pyrazin-2-yl]-2,2-
dimethyl-4H- HN
benzo|[1,4Joxazin-3-one O//\~7<)

HN™ N\
2,2-Dimethyl-1-[2-(4- NN
methyl-3,4-dihydro-2H-

I-8 benzo[ 1,4]oxazin-6-yl)-5H-
pyrrolo[2,3-b]pyrazin-7-yl]- -
propan-1-one N\\/o

HNTN
. L
6-[7-(2,2-Dimethyl-

1-9 propionyl)-5H-pyrrolo[2,3-

b]pyrazin-2-yl]-4H-
benzo|[1,4Joxazin-3-one




6-[7-(2,2-Dinmethyl- N~ ~ N propionyl)-5Hpyrrolo [2,3
| -14 b] pyrazin-2-yl]-2,2,4- trinethyl-
Whe2002006442] oxazi n- 3-one -N o 0 WO 2009/ 106445 PCT/EP2009/051761
PCT/ EP2009/ 051761 -30 0O HN\ 6-[7-(2,2-Dinethyl- N
\ iN propionyl)-5Hpyrrol o-392,3 |-15
b] pyrazin-2-yl]-4-ethyl-2,2- dinethyl - 4H— N benzo |

1, 4] oxazin-3-one /- /-,~0 0 0 HN \
4-Benzyl-6-[7-(2,2- N dimsthyl -5H— 14116
pyrrolo|[2,3 -b]pyrazin-2-yl] rre -4H [N o
benzo [ |1, L N one o O HN1- N 1- ( 1Benz;|- N~
N pyrrJI]6| X%B tﬁ]f nd( -6 1-1
yl1p- 5H pPoPs) 17-yl}-2 -N
di net hy| & Hhe- Bwyc# /o HN
4H-benzo[1, 4]0xazm—3 -on¢ —N b
O
(0]
HN™ N\
2,2-Dimethyl-1-[2-(1- AW
11 pyridin-3-ylmethyl-1H-
indol-6-yl)-5H-pyrrolo[2,3- =
b]pyrazin-7-yl]-propan-1-one Ny X
=
(0]
2,2-Dimethyl-1-[2-(1- AW
L12 pyridin-2-ylmethyl-1H-
indol-6-yl)-5H-pyrrolo[2,3- =
b]pyrazin-7-yl]-propan-1-one N /
N~
0]
2,2-Dimethyl-1-[2-(1- AW
13 pyridin-4-ylmethyl-1H-
indol-6-yl)-5H-pyrrolo[2,3- N=
b]pyrazin-7-yl]-propan-1-one )
AN~
o
HNT N
. ' N
6-[7-(2,2-Dimethyl- \_s
propionyl)-5H-pyrrolo[2,3-
I-14 blpyrazin-2-yl]-2,2,4-
trimethyl-4H-
benzo[1,4]oxazin-3-one _"}7{
o




2,2-Dinethyl -1-{2-[3-(1- k neth
yl-1,2,3,6-tetrahydro- 1-18

WwW@000diGa43t- yl ) - 1H i ndol -6-yl]- 5H pyrrolo PCT/EP2009/051761
[2,3-b] pyrazin-7- 1 -ProP an-1-one Y} 0O HN
4- Ami no-N-{6-[7-(2,2- N N ei0ret hyl - propi onyl)-5H 1-19
pyrrol o[ 2, 3-b] pyrazin-2-yl]- H 1Hindol -4-yl}- N ~

\' NHz benzenesul fonam de 0 HN WO 2009/ 16445

PCT/ EP2009/ 051761 -31 0 HN|\ 2, 2-9&&‘%&-1-[2-(1-
N~ N piperidin-4-yl-1 Hindol-6 I-20°

yl ) - 5H pyri/ol?e}-Pimethyl- - b} pyr azi n- Ryl'] - pr opan-
-one HN+-Prap@nybyH-porroloff.get hyl - 6-[7- 344 N IN net hyl
I-131 cycblpyexan2ydrbothyl-325H
pyrr ol o| Aindtipjlght-azi n-2-yl ] - | HN 4% nzo |

(0]

1, 4] oxaZbénz3f Ipf1ex&¥if3-one ¢

(0]
pa

4-Benzyl-6-[7-(2,2-
dimethyl-propionyl)-5H-
I-16 pyrrolo[2,3-b]pyrazin-2-yl]-

N N
2,2-dimethyl-4H- N b
VN

Q,

benzo|[1,4Joxazin-3-one
[o]
=

1-{2-[1-(1-Benzyl- \_/"
pyrrolidin-3-yl)-1H-indol-6-

I-17 yl]-5SH-pyrrolo[2,3-
blpyrazin-7-yl}-2,2- O/N P

dimethyl-propan-1-one

?

N
(0]

2,2-Dimethyl-1-{2-[3-(1-
methyl-1,2,3,6-tetrahydro-
I-18 pyridin-4-yl)-1H-indol-6-yl]-
5H-pyrrolo[2,3-b]pyrazin-7-
yl}-propan-1-one

ey
%
HN
SN
(o]
4-Amino-N-{6-[7-(2,2- N

dimethyl-propionyl)-5H- L
I-19 pyrrolo[2,3-b]pyrazin-2-yl]-

.
1H-indol-4-yi}- "_Q_
o]

benzenesulfonamide HNA

H
N




HN \ 7-[7-(2, 2- Di net hyl -

N~ N 1-22

propi onyl )-5H pyrrol o[ 2, 3- b] pyrazin-2-yl]-4H benzo |

wa0bptibhidazi n- 3-one s \-i
6-[7-(2,
| -23 b] pyrazin-2-yl]-2,2- didtet hyl

2-Di et hyl -

NH OO HN\

PCT/EP2009/051761

N~ N propionyl)-5Hpyrrolo [2,3

-4-pyridin-2- N

ylmethyl-4H N O benzo [ 1,4]oxazin-3-one 0 0 HN\
6-[7-(2{2-Dinethyl- NN propl onyl ) - 5H-pyr0rolo [2,3

| -24 b] pyr'azin-2-yl]-2,2- /

dirrethy-4(2 nmor phol i n- 4- UN yl -

benzo [ 5[3 pne 0>/ WO 200 445

PCT/ EP20 Y/ HN

6207 (2 g'%gm%”ﬁg A % oil onyl ) - 5H- olo [2/3 HO
1-25 bl p j 13 HO hydr oxy- dr oxymet hyl -
propyl )} pira&? roﬂﬁ 'Ionebenzo/\//\}f xazi n-3{one O

I-21

2,2-Dimethyl-6-[7-(1-
methyl-
cyclohexanecarbonyl)-5H-
pyrrolo[2,3-b]pyrazin-2-yl]-
4H-benzo[1,4]oxazin-3-one

z
, g
o

Z

I
b=

=
NS
z

O

[-22

7-[7-(2,2-Dimethyl-
propionyl)-5H-pyrrolo[2,3-
b]pyrazin-2-yl]-4H-
benzo[1,4]thiazin-3-one

I j OJ\:
(@]

Z

=
N\
p=4

w

Al/%

1-23

6-[7-(2,2-Dimethyl-
propionyl)-5H-pyrrolo[2,3-
b]pyrazin-2-yl]-2,2-
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A compound or compounds of the present invention, as well as their pharmaceutically useable
salts, together with one or more conventional excipients, carriers, or diluents, may be placed into
the form of pharmaceutical compositions and unit dosages. The pharmaceutical compositions
and unit dosage forms may be comprised of conventional ingredients in conventional
proportions, with or without additional active compounds or principles, and the unit dosage
forms may contain any suitable effective amount of the active ingredient commensurate with the
intended daily dosage range to be employed. The pharmaceutical compositions may be
employed as solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for
oral use; or in the form of suppositories for rectal or vaginal administration; or in the form of
sterile injectable solutions for parenteral use. A typical preparation will contain from about 5%
to about 95% active compound or compounds (w/w). The term "preparation" or "dosage form"

is intended to include both solid and liquid formulations of the active compound and one skilled
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may cethinsnilyiiyige agpais sich anlgcitineg, Jorkitan ménaoilagid, dr acacia. Aqueous

fornulations ,alse are suitable for oral admnistratio
sotuig R HE DIPTSR s AR Cooblong T G Eh B 0L Lo
colora®is! Hixors, &tdbilizir, aRdItRERInG Qlobiits ORGucdR YBPhsions can be prepared by
~ suspensions. These include solid form_ preparations
disperginp e farcdy divided gedve ¢ raROneBiny eyt o ithovis¢ays ingpterapd,rpuch as natural or

synthe?lrc AHs glsﬁ’lg,smec‘t rcél'lMo&%?%oQﬁlﬁnlﬁr%orxgﬁ@@ﬂkl%%ﬁﬂ&e%d gt‘fler well known
pr | [ o S

ared I nm'so ons,” for exanp aqueou
susperpligpydeatse gl ycol solutions or may contain enul sifying
agents such as lecithin, sorbitan nonool eate, or
acaci a. Aqueous 20 sol utions can be prepared by
The cetnpawidy p hdetphescatcnyansios orgydisefarmilateddereparenerabaiinigtration (e.g.,
. .syitable cqlorants, flavors, stabidli.zin an : :
by iniG4fiob 38k Exeg i BRBE i pa b S0 Bl Brusih A nBl b ruprgpisd in unt
dose b ifirBpRING, pee-filel Sytingdsy s@hlY vaReheasfukiod of AMPRANEAGscl Bntainers
. water wth viscous material, such as natural or )
with agyddeterticscrypivg, The spmpositiensiyacieke sHehdermssasduppansions, solutions, or
emulsg)glé %g&r%srﬁ% ema(‘llg(glgslt\éeﬂlc?e%,efor %Qeﬂn&te NERLYR! aﬁﬂ@o\m polyethylene glycol.
Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include propylene glycol,

polyethylene glycol, vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl
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25 The conpounds of the present invention may be
formul ated for parenteral adm nistration (e.g., by
WO pjoegoeddes, for exanple bolus injection or coneCTEP2989/051761

i nfusion) and may be presented in unit dose formin
anpoul es, pre-filled syringeb- small vol une infusion

or in nmulti-dose containers wth an added

oleatcpra@d efayabhtaén fofielacrpeaitd suehas FRgertviige watiing, érﬁlﬁlﬁﬂfyiﬁg or

suspen5|ons solutions, or enmulsions in oi

suspenghige S1S1l e ey dlSﬂ’SW“@)@&ﬁﬁ‘lSeA%@I‘l@fﬂ‘fe&h éhq %P“éia ipggglient may be in
powd&%%ﬁtmdlﬁéglﬁﬁign@g& 1sol§ﬁ oS AARAIESo g(L 111?«1@@3%%9%ut10n for

carriers vents or v
constiptiop pkmneusgl withoh suitabéd x&ldﬁgle@,estgilg@qntqgemd@@tmére oils
(e.g., olive oil), and injectable organic esters
(e.g., ethyl WO 2009/106445 PCT/ EP2009/ 051761 -41
The C@nmnéy of ’Eilﬁd)fmlyt 1@mmlan mnaydierforaglaiey ferfenical adgunistiation to the
| sifyi e
eplderg{lg %§§1¥Enqaglas \gﬁg (%Qt%g%rozla%é t%gsea‘r%fmal%ﬁc% ?%g{h% ﬁ ts and creams
may, fohexagile,we fbﬁgﬁleﬂéd evith ameiqubsusi ot oilp dustewitlh drermddmi@hajf@@lchble
tic isolation of sterile solid or
thlckep%&ﬁfiﬁ)r galling Ag§nts nhatigmy ey perfprmulatsd) mhﬁmq&}ﬁ)%@ﬁ @tly base and
r
will 1ng§e§(e)fg'é %1]1@ ?%%%%F%mn% oY ﬂipﬁg El@glﬁpzﬂﬁ ggéﬁt? s bzhzg}geaégeerr]lts dispersing
agents, Bwsppndingagemys, Beckeomgigattetrfootoringpiesbs. Bamudatins atitabie for
t he i de nls S. ouH nts, creans or .lotions,

toplcaggdrgm{spgﬁ ﬂ%qsrtcgmgﬁgng IagtéYFsagthé)}n a?layored base,
usuau§ é@dméeeandta%a&a) 5{%@%@% vysafshu@rbo@a)wﬁﬁgsh@act% |11¥gr@d51§1ﬁ in an inert
he addition of suitable hi ckeni ng and/©
base sg@h eItS| g@éatmwdtgéycer_lmor owsoseeand beadm rand Irrantueldva,&hwhcoamprlsmg the active
1nled%%He°usl%,hﬂl (ng§e and wll in general also
EreCont one or mor e emul si fying agents, stabilizing

agents dlsperS|ng 10 agents, suspendi ng agents,

The o PR A A S AR Sy T B posiors

A lowimdtinglak omenges nnxmmofsfamga(ad glyeeridnyemicacdarbugter is first melted and
f.l avored bas sucrose and acaci a.or

the aCFY%Wﬂt 18 Egg?m? %m SREYISDY Ay PHRP S OF $ETINg g Tbgimaien

homogdhe@is miXelrt is e 90&%& Iihté‘%o&%hﬁhi fz&Ndo @k Y4B e t@ Eool and to
sucrose and acacl a; nmout hwashes conpri sing t

solidifycti ve i ngredient |n a suitable liquid carrier. 15
The conpounds of the present invention may be

The C(;fg]gqr{}un:drgto &}é}gfp?ésggtﬂmé%{tlgg ,rlﬁ?a{ylt lqo?pf@?rgtplg‘q%gt% 3 S\IIatgg{ala a?(fmlmstra!ugl\llv

PessarisY G8f goqﬁ%r&'insf: g@lg’,g)a WE tSLmd ?Qj‘r _{ﬁ)ﬁr{%tco% i 1n5!1rd itiohR8 the active
active conponent i’s di Sperse geneous or

ingredeowd mpdhecartys 8¢ are kihogn inTthe antob the laplbmpnqeneous m xture
is then poured into convenient sized nolds, allowed to
cool, and to solidify. 20 The conmpounds of the

The cqjppasisds of the FeseRirinyRnjiop anaydierfarmaelaigd ffo nayalgidmapistration. The
solutlcﬁgrg'r gﬁs%%{lﬁéﬁsoar}e apﬁl%@%rg&@gfﬁtt%?ﬁysgpéﬁVﬁ&g’gggﬁ%nﬁBb% r?%ans for
examp;l@,tWMﬁa diopgere dipent ossp@diy CH{erfoﬁﬁﬁlaﬁ@nsaﬁﬁy bapronidied irt Jnemgle or

to he appropriate. The conmpounds. of the pres
multldOﬁ%@ﬁm dA thealptteferapo i d1apRe of BipcHs<Als mayrheAchicy g be%he patient

adrmn-{sl?&m Xt | ﬁ'ﬂ)fog)?ﬁteoi}%ﬁ%ﬂﬁlﬂé& 96‘lﬁm%ro? tl?eosglldtﬁ)? oo‘ri“sﬁﬁa%fléléfn.t fh the case of

y convent| onal neans
a spray, thls may be achleved for example by means of a metering atomizing spray pump.

The compounds of the present invention may be formulated for acrosol administration,

particularly to the respiratory tract and including intranasal administration. The compound will
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25 exanple, with a dropper, pipette or spray. The
formul ati ons may be provided in a single or nultidose
wo eroaitoddms t he | atter case of a dropper or pi peP@BEEP1009/851761
may be achi eved by the patient adm nistering an
appropriate, predeterm ned v-une of the solution or
suspension. In the case of a spray, this may be
genereﬂlyhia@v adm‘aﬂ hagdgitefobyxdamslasf te oaddreif €if & (§) raiceotis O i@s. Such a
The conpounds of. the present invention may
particlg i S AN bbY BERBIPO AR St rTak §X3Aplezgy micronization. The
I r
actlveq r%ég%%gg?}& Cffl%a r%lltl E?F{astﬁ'ﬁgégﬂ %ta ‘)(Jltﬁ a%gfltjanl%@% ;pFﬁ'a{ﬂt‘ gud?lgas a
chloromﬁﬁjcmd‘QGF@):Td)@zﬁ@%’ ﬁ&hmddlﬂuda@n@dmae,ethblyloi'uﬂuermethane or

dichlo?%?gr%ﬁ@?%]éa%lsf 0r|Sc|@ < f(%g}gﬁé( (grmb%rs?ﬁtatglg %g&}o ;’Eh gl Lrnay conveniently
also cORhiRIaNGE QYRR Ss iéE‘l@Mﬂ TR HHR Aldhug 1an§ b@ é@tﬁ'FHlf%d l%yz a metered
m croni zati on. The active ingredient provid in a
valve. pAésrslamVeijedlemabke mgtddicatsmay b@p@vmedpleh Iﬁ’&m ofsadd:ttw pasvdar for
orof.l uar o

b
examngi{ s b3 h Slpamnd i ¢ SRl RNTIS bpss:pueh g lectogs, starch, starch
derivaéiv€Huer @t Eﬁdr@ﬁ?ﬁ@ﬁﬂﬁi%ﬂ@ﬂ@elluﬁse Qad B@l@vﬂﬂy%ﬂéﬁdil% (PVPEI The powder

sui tabl e e aerosol may conveniently
carriciyHt Qi aageé iirthe desheavdlye Thapowder ecmnesitiphanayogeprgfented in unit
dose fg{#gorrgﬁnggl 1§% sgﬂ)eg 8? ?2\1/1%¥c} g ?g g é%?latnY 3{ Klgster FPacks fron& which the
powddrimay Becadmioistcaeddsyympawadan iftater. exanpl e a powder m X

of the conpound in a suitable powder base such as

| act ose, starch, starch derivatives such as
Whenligsirasx fqymofpyioneednyic pepdred wdb catsdic sodtings agantyd foolsusdaingd or

contro&lgg g%léaég\g&?@?%d ir8n Béaﬁc fild e ' e\g[lein]t Eor:lgén%g%ggee :Bl}ei cg)gﬁ)h gads of the
presenit invéRtién cahOseefof o lBct ok u@maﬁhaﬁ olr BuscaRsBb®SdreE delivery devices.
cartridges of e.g., gelatin or blister packs from
These\ﬂﬁllwyﬁhﬁéem@@rwévarmgﬁowwawwaéneérré@aw frieappanpsfung s necessary
S
and wh&{]ﬁ?{tggﬁ ceo\ﬁ}gﬁggegfllﬁtfﬁ %greggﬁgﬁwwgr? ﬁscag al. ne O%H&r ﬁqransderrnal
delivecyosyistenlsl el freqlonels ettached o si sldhdadiesofe sblié smiolrtv € he compound of

i ngr edi For exanple, the conmpounds of the 15
interesy rcé% alse %P AYBRIPG W IR APRETHtE HIEH S LUK 4 ddiereqylase-
cyclo@yaﬁ:l% 0 @ﬁstgﬁlg&? &8sk H@l‘i% ﬁ)y 'téh?ssare Ttﬁ %ﬁkht‘éﬁé&ﬁsl into to the
stens are a vantageous sustalne fel ease of the
subdexoatpagenty ismgmsm&sim’actjon. arte swhdammp hinpdantts crmzrpd;ulande compound in a

iid sl Ger (R TSt el i BraneRERDIY o kel tic i

to an skin-adhesive solid support. The conpound of
Suitab'l@f] gﬁggdr}loﬁsaﬂo% @%121 r%?a'%gtgﬁggca 151123,a ﬁ&%ﬁﬁe&h{i %&ﬁ&ﬁems are described
in RengiyiglonhEpd Mez&:e @md)szSm:s aPhethdcel1095edded by Er W. datieeack
.are inserted subcutaneously |nto to the bder ma
PubllS%w&O%@ﬁngu%%é ﬁgmep, Earfoae PPy ven. &%@é%%mv ipryprigntist may
I
o e H i D e ey A & %%“@gﬁfé?ﬁ%ﬁs
forrnubi,tlgns fqn @lppetcuiac rage df adrﬁmstrabd)mwﬁthombmtermg sheadommgpsitions of the
utical carrie dllueFts and expci pi ents

preserh ity pBOE PR o1 G r e S e R B G By bt o6
of Pharnacy 1995, edited by EE W Martin, Mck 25

The n@ﬁﬁ’lcaﬁ @tﬁ%brxﬂ)ggﬁq,sqg rér}d%{]theglarﬁ&%r&o uble in Wagger or other

ennsy vanl or mu I on SCI en
vehicle, for example, rnay be easily accomplished by minor rnodlﬁcatlons (salt formulation,

esterification, etc.), which are well within the ordinary skill in the art. It is also well within the
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nodify the fornulations wthin the teachings of the
specification to provide nunerous fornulations for a
W@00iteihksmr route of admi nistration w thout rePUBEPI999/051761
the conpositions of the present invention unstable or
conprom sing their therapeut4¥ activity. The
nodi fi cation of the present conpounds to render them
ordinafyp Elﬁll%@ Ehbkﬂretoirﬁod/i@t tBe r@ute of &udhinisGativefidddagd @Eimen of a particular

exanp may be easily acconplished by m nor
Comp%lé.m P&%{ foyManaes dhg plfaémﬁmka@qﬂaﬁof thg @f@?lﬂtfqowpvw for maximum
bmmﬁ@&feﬁan%?gﬁﬁ are well within the ordinary skill in the
so well within the WO 2009/ 106445

PCT/ EP2009/ 051761 -43 ordinary skill of the art to

The teidtHeYapgetiGedlK lé‘f@c@‘fe AAdUnM Stused heRindnehnd A8 AR UAERHIRA to reduce
of a particula onpound in order to manage the

symptapg ofrtheckicass | lin@@ 1@¢1V1dn@1 prhsslont wilbhpedinded todhe m\rlmﬂh
e R0 LR L FRGF h T, S 1y s gepenin upon

numetﬂﬁﬁﬁﬁ:toam s e gee@myroédlet discassiode tréitéﬁlytmtagaﬁncbgeﬂem health
i sease in an individual. The dose wil|l be_ adjuste

Condltmeof theipaticat gther n@&mam@ﬁfé tigh which shapasigpt ip é@ﬂng rtreafégethe route and
form ofA@iHOSARE 48 hd @’é é’ﬂcgpénﬁi é@fggﬁeﬂc'e et A @aﬁ [ 0GtiER2 Involved.
nuner ous actors uc as the everlty of t | Sease
For orabadpgnistretied daﬂjn dosage ofibctwgenaa 0ldaid laboumnao trigdlg body
. . of HG; atiE ot her .nmedi canents with which thel1
weighhRer 17 W4 Be PRy OPHES IO HET APy BREC R ORGP B fherapy. A preferred
daily &ﬁagemswv@éeh%o@rml M&?ab%?ﬁ(ﬁfﬁg&g%ﬁg%&gﬁ@%&%%@feﬁéd 0.1 and

he  nedi cal practitioner involve For or al

about éﬂ@rmgk/)@ boaiwwmghtamdl aidsyprgbemdd . ©indabove Ehmghkglody V@lght per day.
10
Thus, S SBRRR R o B e AR R R PRARIR €10 07 g per

day. Tﬁbeda@ll?)dosa%e%ﬁfbe ﬁﬂlﬁﬁnstQ@ﬂ hya Gﬁg@gﬁsag‘e dieh ﬂ@ﬁ[&d&fé@é@es typically
0.1 and about 500 g body weig nore preferred
between 1 apghg dogﬁg@@perl@gna@qem Iy ggg,tnwg‘; thtlatﬁd aller dosages which
y
are le#‘ tﬁa{ne[h 8?& 1 %(ﬁ?ésj L a :éérrr]l%?uﬂ'{pll"ﬁ% E@&btél\régio gﬁlcg;ogéﬂgbg small
1ncrenli@nsglﬁ1twme| aptipeinabfietdt for thyg iddoviBual patige fis r]35chédy Oné&lé ordinary skill in
daj.l y dosagt n be adm ni stered as, a single dosage .or
treathgrdl%f@wiéﬁpr@sg garégl will s de. 1vythogerdsis ﬁxnergﬂ%m@w@&élég% geliance on
&Wk h L theat £ by & !
perso R B v P BB 1 W rp LBl eerginy
therapeﬁtld:aﬂE eﬁfectp@mmdmnﬂ'hétﬂle abmpoynds Imétque@:at msentparfens eden disease
d Q% small increnments until the optinumeffect for the
and patilt-vi dual patient is reached. One of ordinary skill
in treating diseases described herein will be able,

ol IS MR RSSO P O L E0EE, 0455

prepartatios issppdiv ciat iwo ,untt Qlowweﬁttaﬁiuig @pr@ﬂ'f&ﬂt@qx&mtltlesadﬂ thie active
ef fective anount gs of the pres
compqrighe nt gt dpsage @Fméﬁn g@g@l@ge W@pﬁﬁf@%ﬁ C Pag %ge containing

dlscre% e ef%thf ;?Béﬂaraqﬁﬁ ps%rcfilgé ?ﬁet@ﬁ ?a‘t%t?fc%gﬁﬁ%sy aﬁcf‘ﬁ)deetrs in vials or

I'n such preparation
ampogeshdilso dbd uhintiwsagm farnieeds acmpsde,nabiet, eppen pr loatree itself, or it can
uantitijes nent. The unit

be theBRmb e SR i B T S i G STERRRRL | on the. backage

contalnlng
The following examples illustrate the preparation and biological evaluation of compounds within

the scope of the invention. These examples and preparations which follow are provided to

enable those skilled in the art to more clearly understand and to practice the present invention.
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di screte quantities of preparation, such as packeted
tabl ets, capsules, and powders in vials or anpoules.
wWoR@®o/10d4® unit dosage form can be a capsul e, PEIER1009/051761

cachet, or |l ozenge itself, or it can be the

appropriate nunber of any of44hese in packaged form

The followi ng exanples illustrate the preparation and
They shoaldo@it ®alcomiddrethid IomitdE teosgopel ofithe Whvichtion, baOmickhedy as being
, scope of the inventign. These exanples and
illustrafivepad AeNTeIsatalie 81579981 | ow are provided to enable

those skilled in the art to nore clearly understand

and to practice the presEggu@E%E tion. WO 2009/ 106445

PCT/ EP2009/ 051761 -44 T d not be consi dered
Exam@g 1li mting the scope of the invention, but nerely as

eing illustrative and representative thereof.

EXAVPLES Exanple 1. 5
6-[7-(B2{Dindc2hy2-pbd ey SHigryorpilad A Y |p etz ipya- yIH 20]-AinBot oL piff-azi n
b -ZAV%*{ZBZ-dnEthyI-4FL benzo [ 1, 4] oxazin-3-one O xN
cnzoH AOKIR-3700] N ¥ HNX Br HN O

6- Brono- 2, 2- dnret hyl - 4H benzo[ 1, 4] oxazi n- 3-one (61ny,

0. 24mvol, Bioorg. Med. Chem, 15 (2007),_5912) and

bi spi nacol at o di boron (73ng, 0.29nmol)

in 2.5m 1,4-di%xane. 10 sthe sol ution wer e
purged wi n. Pot assi ym,acetate (5 6mmol)
and pal | adj b di phenyl phi no)ferro

di chl ori dé&, ( , 0.012my
seal ed rea on was stirrgd at 1000 for 3

reacti on wasscool ed to réo enper at ur e nd \1-
(2-brono-5H pyrrol o[ 2, 3-b] pyrazin-7-yl) - dnet hyl - pr
opan-|-one (0.1g, 0.35mpl) was added. Thé feaction
was diluted with I ml 1,4-dioxane and 0. 6nl water.

o P BTSB! AR St crom. 1

(2007%5 ?gg%’c?n%g%mbPatOVEB&Oﬁqgjﬁg%rOTgﬁjééﬁﬁnkN%get Hﬂs%é\éégq? ngrnl 1,4-dioxane.

m crowave react
The s@OmomandMibask wead pargedimith atgoiny Botagsturg ac@ato (9Bngydl.mmal and

Pl SRy R 6 RaShBUNES (108 Ee A P RBL A dd and the

sealedS@&titMwas stirred at 100C for 3hr. The reaction was cooled to room temperature and 1-

(2-bromo-5H-pyrrolo[2,3-b]pyrazin-7-yl)-2,2-dimethyl-propan-1-one (0.1g, 0.35mmol) was
added. The reaction was diluted with 1ml 1,4-dioxane and 0.6ml water. Palladium
bis(diphenylphosphino)ferrocene dichloride (15mg, 0.019mmol) and potassium carbonate
(98mg, 0.71mmol) were added. The sealed vial was placed in a microwave reactor and run at
150C for 30min. More palladium catalyst (7mg, 0.0095mmol) was added and the reaction
repeated at 140C for 30min. The reaction mixture was poured into ethyl acetate and sodium
bicarbonate solution. The layers were separated and the aqueous layer was extracted once more
with ethyl acetate. The combined ethyl acetate layers were washed with saturated sodium
chloride solution and dried over sodium sulfate. After filtration and evaporation, the residue was
purified by silica gel chromatography (methanol/dichloromethane) to give 31mg (35%) of the
product. MP = >300C, (M+H)" = 379.

Prepared as above:
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bi car bonate sol ution. The | ayers were separated and

t he aqueous | ayer was extracted once nore 20 with
weelwho@deet at e. The conbi ned ethyl acetate | ayPCBHER®OIB051761

washed with saturated sodium chloride solution and

dried over sodiumsulfate. AfXxer filtration and

evaporation, the residue was purified by silica ge

2,2-Divhutipyrat- pg(r4a1mbty1y( Mtcﬁﬁﬁ@b&@l Bdfﬂzo[’loﬁtﬂﬁkik&m@yl)f ﬁigﬂy&l{elﬁt Bth]pyrazin-

7-yl] H%PE%II'@&e a%ubé%t&%g 6%@@6@1@&4% @@W@%b@weﬁfﬂewm for 6-

t | L- 2
brorno[ 4 %cgﬁnox Hﬁ ‘t@&?[l 4%0}&%&}1&?’ (o)F% ]\FF‘ 2?554%6;?;?@[%9{) Erhbenzo
7-y|]-propan | -one. Substituting

6-[7-(@-2hDi@1{&1134-2pﬁ§51®ﬁ/311) Sk 4ryaloly{ A3 B YHiarTz of] U b&xapl, A8 x4-3-one.
di net hyl - 4H benzol 1, 4] oxazi n- 3-one. MP =
Substlggglgz@bg)mq WiHryenzel 13Haxazgr-3-one for '6-bromo-2,2-dimethyi-4H-

benzol g KSa A RS () = AR AD *E ) ot - 5 ome. 5

Substituting 6-brono-4H benzo [ 1, 4] oxazin-3 -one for

6-[7- (@2%%@%@6%%%}/@&0[Q@qgﬁgrllmﬂlﬁ?lﬁzﬂ-ﬁet% yRIK- beN?o[:f ,4]oxazin-

+ = 351 pr opi on
3-one. @Wnﬁuung 6- t{rczm@ Ay thy - élzlrb@n@[)]f14]]0xaam|°detoh§/fordﬁl-brbmnzlﬂ-[dlmethyl

an-befaf) RGP N DG (23650 3 - one for
6- brono- 2, 2-di net hyl - 4H- benzo[ 1, 4] oxazi n-3-one. M =
- RS T38RO iy a et
benzoE]24]y)kf}z-112-3&né $ibsEtuting -14[B-brbmnZSG(Qltrm}emmamamyBethmmethyl)-5H-
t ut .
pyrrolgt B bl B2 2 el ppphgane ooty heapey PHnspolol2. >
b]pyrd%ﬁ 17%'1)01 Zﬂd%h@hh?y]?_@éhﬂli om¥! dnd?auzyléiiﬂgqh@ ¥ihalPrORRD whth Q0&ium hydride

rono rro
and 1odq>1pjyﬁhalzq m N’l\g,«dl}nezh}gé@mm folpwx@]pggenerad‘ peocedurds for deprotection as

s B P RS AT g0 1 e o

general procedures for deprotection as 15 described in

6-[7- (%b?%%e%@é%yﬁ@@i}%%?o&%é?@pg&%%ﬁ mn -3R3:2,2-dimethyl-4H-

benzo[]24]BXd£z]1m}9Fca]El &utﬁtlyitl]ngél [@ttvgine 25-@-dlinmelHyilang Hethoxymethyl)-5H-

Sub
Yol Dl e 2 i R P P A Pl ey P polol2.3-
b]pyra&w 17%'1)01 %d%n@th?bé]ﬁ_%éhﬂli om! e]nd%;ﬂ?ylﬁiﬂﬁ%@ ¥ihalPrORRD whth Q0&ium hydride

br ono- rrolo
and bﬂg]quthalch mN,N/tiymezhﬂfodmm lfollmvowgenered meocedwrgs for deprotection as

aor BB VAP R SEI I o 50 Y1) S5
general procedur es for deprotectlon as descrlbed in

4- Ben%ﬂeBée E72 @(i’lgn‘{]&ﬁyl Zdvgplgnﬁz% prl?) % B@Jpsazm g/ -2 2 dlrnethyl 4H-

benzo[]24]3XdDz]11p9le Slutﬁtlyhﬁlgﬂ -[2-ldometA-tridddthylsilanyl- ethoxyrnethyl) 5H-

Sub
pyrrolg G Dl B o0 2 Ay P P e AUl $a vy Py lol2.3-
b]pyramﬁ 17%'1)01 Z—-d%n@th?]y Rphil1 JOn}él Jnd%ﬂ%rlﬁiﬂﬁqh@ ¥ihalprORRD whth Q0&ium hydride

br ono- 5H pyrrol o[ 2
and b@]zplwrglzmdq:. iy WN)dlmemy@&m@mW ollopang: generagprogedhres for deprotection

as desBikd iR HAAY E&Qr%p ok Nab PIRME W+@I)soq1l gm hydri de
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and benzyl brom de in N, N-di net hyl formam de, follow ng
general procedures for deprotection as described in
w0 b@ggodExBANpl es. MP = 248-249C, (M+H)+ = 469. REI/EP2009/051761
2009/ 106445 PCT/ EP2009/ 051761 -46 4- Ami no- N-
{6-[7-(2, 2-di met hyl - propi ony6-- 5H pyrrol o
[2,3-b] pyrazin-2-yl]-1 Hindol-4-yl} -
4- ArnhheFPZ-G{BE[SL(IZIZOdiﬁm@Bpr@Mhﬁd)LSI%Iyﬂglo[2 3-b]pyrazin-2-yl]- lH 1nd01—4 yl}-
(6-brono-| Hindol -4-yl)-benzenesul f ona

benzelrlwlfowblfi%rﬁikbﬁtltzﬂag ety N4¢6r YeriofH-ndobytad- he@%wélfonamlde for
6- me 2‘2&%} lﬁﬁ%ﬁ bf%ﬁ)zﬂoxa 41%?_0613? cllv[ohe>2<%15n %%%.Cr b(gﬁw)) 5H— py
rroI 0 [2,3-b]pyrazin-2-yl]-4H 5 benzo [ 1, 4] oxazin-3
2,2-Dm&¥igyl- @P]bgtﬂnbtlhgll-&&lohexanecarbon yl)-5H- 010[2 3 b]pyrazm—2 yl]-4H-
2- brono b] pyra2|np7yrr t hyl -

benzoélyﬂpéap@@fqmn%l;hrqg‘:ﬁ&%é (2-romo-5H-pyrrolo[2 3) b]pyrazm 7- yl) (1-methyl-
cycloﬁex&li &th?ﬁ&? 'f&rplx%&]og{o%g%@%?M%? 1b']‘p_3Z§ég)7'-$?l)-§ Zqéhﬂ?eng-propan-l-

one. MP FB3©BC2(M)IFH)?T$1¥19 m’-[d F(QmﬂDirﬁetEﬁmyplbﬁjrl@{SH @yrtﬂl@[)ZtSaB]plyrazm-}
hﬂa - 4H be g 4]t zin-3 -one. Substl ng
yll- 4Hrb?ﬂze 412111%%1%2%16[ libsm}lttwggzl?rﬁms 4Hnbgnzop}.4 b %?1871300“6 for 6-bromo-

300C,
2,2-d1%ﬁﬂ%ﬁ/§&ﬁ§$e%%§[.‘1%}Qﬁﬁ??%ﬁ@.%?Xragjd@C',g(MQFI) Me7 >

6-[7-(2, 2- Di net hyl - propi onyl ) - 5H pyrrol o[ 2, 3-b] pyrazin
6-[7-(2,2- Wl'tﬂdl%ﬁl%ﬂ%l@f%ﬂﬁﬂ{ YoT2 3L B y?razm 2-yl]-2,2-dimethyl-4-pyridin-2-

H-benzo oxazi n- 3- one. Substituti nq
ylmet%/ylf@-l -beryabl. dloggzin ,-cmgt ﬁh}hsgtqt@gylrp -bromo-5-(2-trimethylsilanyl-

ethoxﬁ%%’tﬁ%ly g?ltaﬁ%%c)l L%% %54: % n(-%-%/g?f ?Jdpré%_tl_ﬁﬁ' lﬂrogaty ong i ﬁj (%¥0m0 SH-

pyrrolppD; 3—0]@&&1187@&1)@ paidinsthykylopaz] n@] arelt dilyyatieapafinkl-ppodyct with
and al kylating the final product with_ sodi um hydride
sodiurg hyded epqtgioq p}co%p]g)lpp% H('H@flt é%NNqunethylformamlde following general

procec#\élr& %k AL figH SR dsbed iR QM REmIEO QAL Jli3. ’Bﬁ@c @qLILFﬁS 470.

eprotection as described in these Exanple
245-247C, (M+H) + = 470.
6-[7-(8; 2Lﬂm{e&ﬁpwmmySHmy@ﬂ@ncquB]p%dzlﬁw plglzoz dlrnethyl 4- (2 morpholin-4-

pyr azin i met nmor phol i n-

yl- eth&lp 48k bRy L1ado ﬁf@eﬁwawlng 3: [8ﬂ9é0m$1§b@tﬁrmhmglanyl-

oo By R B BYTFG | SR s pronayt oo fGibgomo-sH-
pyrrolbpd,3- bl]@'fn;ﬁh f7- gil))qz’eﬂfdi)ﬂhethy( ﬁmbﬁmﬂrg)ngj-hndtarllk}ilatmg the final product with

X raql o razl n L e I opan
Sodlur%ad%qi%nda% ngl%%@ hfl%%rhyldvrralalm inyy, Nndl%)@ lgfbfafra%ﬁnde following

genera%'l\l?f)?\(édgg&ré‘ﬁéildf% {lecﬁBg Q@@%s'cﬁ?&)d’ Ryt HRLA eg eMP- 271-273C, (M+H)" =

brmam ow ng general procedures
492. for deprotection as described in these Exanples. M =
271 273C, (l\/|+|—|)+ 492.

6-[7-(2, 2-Di net propi onyl ) -5H pyrrol o
6-17-(p2; @H@}Waznwmy SHpyaolcl2 Hyelp pgings- Whrdr Gripidesvtyyd-hydroxymethyl-
propy@rzg?s)%{ I%e&@l%f“bgﬁzto?ﬁh]b%ﬁl}?%n&%[ 1, 4] oxazi n-3-one. 25
1-[ 2-brono-5-(2-trimethyl silanyl - et hoxymnet hyl ) - 5H pyrr

Substlﬁltﬁhgzl R-hbRyag- ﬁnﬁem{,ﬂ;ﬂan%i Sehdk iyl 5@1“.?5;1%10[2 pefpyi&ﬁn 7-yl]-

br ono- 5H pyrrol o ] pyrazi n-
2,2- dlmeﬁrybpman-lm foarr e 2etdriampb tH - ngrrolhb2 $1bhadrazm-6d{h)ci 2vd1tnhthyl-

th
propatbﬁ -0&1}6}1 ‘F%/(ﬁ?]lgtglggtﬂg I;irl{gl %}r‘%‘&}gct Hvﬂ‘lfh sggltuglr l%{(ﬁlde and methanesulfonic acid 2-
phenyN[ I\8 [ioxah sy ihReiygaiteiein N Nthﬁiéﬂ@liBVmQ(ﬁﬁi% Ofo#l6tve@ By \deprdtection with

aqueous HCl in addition to the nethods of deprotection

aqueogs HEd fegddlition tadbemptheds phdoprete@ion as generally described in these
Examples. MP = 271-273C, (M+H)" = 492.
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30 Exanples. MP = 271-273C, (MtH) + = 492. WO
2009/ 106445 PCT/ EP2009/ 051761 -47 N {6-
W@ 76002063400 et hyl - propi onyl ) - 5H pyrrol o PCT/EP2009/051761
[2,3-b] pyrazin-2-yl]-1 Hindol-4-yl} -
met hanesul f onani de. Substi t t#7-ng
N- (6- brono- | H i ndol - 4-yl ) - met hanesul f onam de (prepared
N-{6-[}(2,2- mraéﬂl’(?hprogfon§})kﬁi-l}[imblﬂf2 B yrdeiny L a)- n-ind 1y} -
met hane sul fonyl chloride |nwg yridi ne

methaa%%#ﬁenaznlﬁﬁmbé{ iR N Glioper 4T<&lﬁzylgrn@t1@ﬁ@sulfwamlde (prepared by

treatm%l?fto%-l%&g%)tqﬁ _ifddt: h@ﬁébr}eo%ﬁt%ﬁlﬁlsan%ﬁl }}IOI‘[I%G n pgfldme) for 6-
bromaz? 3-dimythly+-4H-benddll ;44exalzin-3-bea 24P e@cﬂODGn éMrFHé =
Substituting
6- brono-| Hindol -4-yl) - benzenesulfonan1deméprepared

N-{6- Wy& F-PeaethghpropiongD it bapro el 3. frévdityrapin Land- hd-ipgalit-yl} -
benzeﬁe%ﬂﬁgﬁ%n g&' dgu%gtsf tlﬁgi\lﬁ@b‘%ﬁrzng[‘]f? dgg g;ﬁ) %&%%eg}llfwngde (prepared by
treatm@dito fABBIOmol Nl do 14-Adhinedvith benzene sulfonyl chloride in pyridine) for 6-
A e O e BT R

phenoxy} 2-met hyl - propi onic acid ethyl ester.

e L e G S A R PR ey

phenoRy} 2%&%%5 i8he aﬁﬁiretﬂyl(egteb rS@lBE’cItﬁﬂThg 1-[2-bromo-5-(2-trimethylsilanyl-
pyrrol o[ 2 % yrazin-7- di met hyl - propan-1I - one,

cthox gne ) % mrrqigﬁs%b]pmm—%ﬁ]o?dmmempmpmasugpLfm 142-bromo-SH-
pyﬁol{{ﬁé-gfbﬁi%?% r— el @g@?Fgﬁoﬁgﬁwﬁ (n)&lgl an%lr}le]l%?ﬁltﬂ%rthg ﬁgal product with

potassiuan raspiitokie ahd Berﬁz&nﬁﬁﬂfﬁniybﬁﬂoﬂldb 1hh€,$€dlﬁ)e&m])ﬁoﬁ&aml‘d€ following
93- 95C,

generai@f%@éﬂi@@&ﬁ?@ﬁ%ﬁﬁ% ﬁwessrlhedopPHWP Sxomplssn¥B 7 93-95C, (M+H)" =

565. 1, 4] oxazi n-6-yl)-5H pyrrolo [2,3-Db]pyrazin-7-
yI]-2,2-dinethyl-propan-l-one. Substituting
4- benzenesul f onyl - 6- br ono- 3, 4- di hydro-2H benzo |

1-[2-(4-Btheeteail ey (-PUeHRy & E- 1Y bédz6 Rizi®B-y1)-5H-pyrrolo[2,3-b]pyrazin-7-
[ ( - br ono- 3, 4yd|h d?% 2H benzoFlIE‘n']B oxggﬁne gn [ Ipyr

yl]-2 Afémet@imwpanﬂ:sopez@@b;tltu@m%joeweﬂwu Avlehbrogig- M hydro-2H-

h
benzof 2 BELAR a8 B SR b K iomo A ditydio 2t e v -
benzo ﬂléﬂoiézﬁ’@(B(ong'DMed Chéi?ﬂ 15%!2(6047) 5912) with benzene sulfonyl chloride in

L {6-17-(2, 2- D pro I on H-pyrrol o
pyrldn['l%f[gt @-] Wp%fg, e%}}y]l -AH- enﬁg%/l pxalz1 MgoMP 4= 217-219C, (M+H)' =
477 Yl sul fanoyl }- phenyl) acetam de. Substituting
N-[ 4- (6- brono-1| -net hyl -1 H i ndol - 4-
yl sul famoyl ) - phenyl | - acet ami de (prepared by treatment

N-(4- Eé [B¢202-Dhmethit ]Ibrﬂ ghnyY-H-prs16[ X,3 bFiyrdin-viyii P 1-@dh W MH-indo1-4-
exanet hyl di si a2|de and 1 odonet hane in

ylsulfq\mwl&phgqyﬂ»pqe@q{wém S stitpuHag Npj4t (§-bromo- 1 rnethyl—lH indol-4-

ylsulf%ﬁ(gyslyh%ﬂ-ac%ﬁ%?ﬂ@%ﬂfwetﬁ%%gﬂt Lﬁquﬂarg{nﬁ gdd%@l '\){Lﬁ{nme first

with sacflﬁﬂﬂ%&ﬁi;neﬂlly'ldh@l}hzﬁle 248 ioddnfethane i 1n N N- dlrnethylforrnarmde then with 4-
2- Di met hyl - groplonylg yrrolQ
acetylfrgmg %@;}eélilifqpy Cl}lp]]l 1n3)yr1d1ne for 6 romo-2,2-dimethyl-4H-

| [ Loyl } - phenyl ) - acet am de
bmmoéhgﬁg%???gﬁgn%ﬁf%9%9%%&%#%%%%% 3- 30 di hydro-benzo |

1, 4] oxazi ne-4-sul fonyl ) - phenyl ] - acet am de (prepared by
N-(4- {6-ERt 2B Dim&thy Bpridp AP1)-5SH-pyrrolo[2,3-b]pyrazin-2-yl]-2,3-

dihydrobenzo[1,4]oxazine-4-sulfonyl } -phenyl)-acetamide. Substituting N-[4-(6-bromo-2,3-
dihydro-benzo|1,4]oxazine-4-sulfonyl)-phenyl]-acetamide (prepared by treatment of 6-bromo-
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WO 2009/ 106445 PCT/ EP2009/ 051761 -48
3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne(Bi oorg. Med. Chem,
wao02037y, 5912) with 4-acetyl am no- benzeneskdT/BP2ODI/051761
chloride in pyridine) for
6- br ono- 2, 2- di net hyl - 4H benz4$-[ 1, 4] oxazi n-3 -one. M
= 273-274C, (M+H)+ = 534. 4- Am no- N
3,4-dilfatrb-2H-Benzoi, 4@&&%6(3[0@@5 Q. Choik, ny 7(2@117() 5912) with 4-acetylamino-

[ 2, 3-b] pyrazin-2- -methyl -1 Hindal- 5
benzelgresy f?mg@glgé]ﬁg ;‘%P)‘Qdﬁ%ﬁh fg]é6 b%gizr(@}fqeﬂgl 4H benzo[1,4]Joxazin-3-one.

@74 @ﬁpgyf t hyl -1 H i ndol - 4-yl sul f anoyl ) -

henyl cetam (prepared by treatnent of
6 bronmo-|I Hindol -4-ylam ne first with sodi um

4- Amﬁewt[m 9L SineBEA-FRopadie 1)L SHLPFED RN 8-b]fyrazin-2-yl]- 1-methyl- 1H-indol-

i met hyl f or mam de, then W th acetyl am no-
4-yl} -brereeese Homanpidg. SubhiitFing M- [ pgremei lnel)etkfyi;rlH indol-4-ylsulfamoyl)-
L
hexani%&y#d@‘[h’h%@ ioddvitdthanesn SOS- dlﬂqethgzl-formarmde then with 4- acetylarnino-
A no- benzenesulfonyl% 3,.4-di hydr o- 2H benzo |
benzeliesggf%g(}gfpprlée% H)yrgppea)ferr @bg) 3- dlBﬂerl éIZII benzo I§}|4]oxa21n-3 one.
itptd _

Followl\el_?d[l%r 9%&%%%%&19&@;%9{{%0&%%%%@% Mt MB_245C, (M+H)" = 503,

1, 4] oxazi ne-4-sul fonyl ) - phenyl ] - acet am de (prepared by

1-{2-[4L @A ARBt bedberRsIR cﬂ@? B44ihydro-2H-benzo[ 1, 4]0xazm— -yl]-5H-pyrrolo[2,3-
{ dﬁh%ero 2H-benzo[ 1 ]oxazﬁhe(Bloor T 1gyn

blpyrazpe(rF) ) -2 Bedimpthyj- pwmndcmeySlabﬁlﬁémgg\é{fk&b@m%éﬁ;dlhydm-

benzo @%]%ém hgulgé/t{r@?%ﬂl\]%%llj ﬁ?%’[glﬁl%doe repared t é[lgea%me:}lt of 6- broril% 3,4-
dlhydmmm[by]dxmﬁe(mwgmm cazwueom’s(zeom)l, ﬂ@ﬂﬂ)w\dﬁma@eylammo-
benze?@ulffqn{lghézép h%pjﬁyi[medrf@rp@ gﬁ%ﬂl() 2@!‘—11155‘7];1}‘3’&)145[ -benzo[1,4]oxazin-3-one.
Follov{le% b}r RLRAERABL B %Hﬁébﬂls shdldnh H xi‘&e Wik = 174-176C, (M+H)" = 492.
enesul f ona Substi t ng
N—(6 brono- | H i ndol -4-yl)-4- chloro benzenesul f onam de

4- Chldrﬁrlqur[entz byditnegst-pRIpiorf)- SH -y aoR{ 2, Bkb]p\ﬁ@imé W enmlﬁ@ol-4 yl}-

| or o- benzenesul f onyl chlorid in i ne

Y
benzemrﬂf@nmléw&@stzmangﬂé&%ybmm Binde-p- xl) Aichloser )()ﬁnzenese enamide
(prepa%/%i lr_%t%%agm%@t l-gﬁ-gbdogﬂ ﬁri?rﬁgl'_l_%lth 4- cPloro -benzenesulfonyl chloride
in pyrld?he3 6] Pyroat- Zl,22flly1bﬂhyﬂ=4]l'll=beﬁdﬁ[|l Monalzin-3-8né. IMPER264-266C, (M+H) =

benzenesul f onam de. Substituting
S08. N- (6- bronmo- I H i ndol - 4-yl)-4-fluoro-benzenesul f onam de
(prepared by treatnent of 6-brono-IHindol-4-ylamn ne

N- P S B R R SR P Sy bR 5D s muoro-
benzeM3uFoZide Bibstittivh: %"N‘i‘(6_br0215 HA92ndoN4-y1)-4-fluoro-benzenesulfonamide
(2,2-Di neth froplonyl )-5Hp rroIo

(prepa{rgd l:[gy gTaéquqfr@_ lzmmo]- H- 11;4.q1—,4ddqlmmewl}h 4-dlngrorbgsegnesulfonyl chloride
t
s T T A sy o ME G 0500 -

492. (prepared by treatnment of 6- br ono- | H i ndol - 4-yl am ne

wi t h 4- et hoxy- benzenesul fonyl chloride in pyridine)

for 6-brono-2,2-di nethyl -4H-benzo [ 1, 4] oxazin-3 -one.
N- {6-NR(222-Dinethg Bimopiod®)) (¥-blyrro e[ 53] pywoidad)- 166 1dE-4-yl}-4-methoxy-
benzel?e('s\'-lll_{fgr%zrnolgglﬁ%%gt%ging N-(6-bromo-1H-indol-4-yl)-4-methoxy-benzenesulfonamide
(prepared by treatment of 6-bromo-1H-indol-4-ylamine with 4-methoxy-benzenesulfonyl
chloride in pyridine) for 6-bromo-2,2-dimethyl-4H-benzo[1,4]oxazin-3-one. MP = 231-233C,

(M+H)" = 504.



10

15

20

25

-49 6-Chl oro-pyridine-3-sulfonic acid
{6-[7-(2, 2-di et hyl - propi onyl ) - 5H pyrrol o[ 2, 3- b] pyr azi
Wo2@9/19d445 1H- i ndol - 4-yl }-ami de. Substituting PCT/EP2009/051761
(6-bromo-| Hindol-4-yl)-carbam c acid tert-butyl ester
for 6-brono-2,2-di net hyl -4H4enzo [ 1, 4] oxazin-3 -one,
foll owed by deprotection with trifluoroacetic acid in
6- Chl@i‘oqﬁkﬂ[r&liﬁ?—wlﬂfm@c acidh @6-‘[h€1}2idﬁrﬁ&hpﬁplbpm9f) 5H- pyrrolo[2 3 b]pyrazm 2-

| or o- pyridine-3-sulf 5 chloride in rid
yll- 1vaidol-éed7l ppule, S%b@ﬁlﬂl)tmg.—(@wmﬂ%mné?h‘&yg Cé‘th%ﬁ a%ld é%fr Butyl ester
for 6- ﬁr@n{07 %%ﬂﬁetﬂ}rln%tl I?%hzo;f’ @;‘Es%ﬁﬁx{eglt%c%pl?btmtﬁ}{%ﬁf

trlﬂuopgacetnh aved Br @ullﬂbmnmemhame; aild(tﬁerITCHImehtFwnm dahloﬂe-pyl)ldlam%mlfonyl

o PR 5: MA négﬁ%ﬂm O ariBE, 11 salt i

pyridine) for 6-brono-2, 2-di nmet hyI 4H- benzo [
Pyridiéeﬁ%%ﬁg&g%rcfa § Qe(g, etrﬁﬁ-i;@qgrg)l)&ﬁé%@[i 3] Brazin-2-y1]-1H-

indol- %-@d}[ dm(d2, Sulﬂ;tltmﬁlg)plyﬂﬂfn@{ﬁl Qitfpinjc- deid (Bylbtbﬁiogﬂ—ll&db-ﬂpyl} amide
[1-1Hi ndol iﬁ]i} am de. Substitu

(prepa{%iw%%mmqfr@dlap 7nd@érﬂwé%ﬁlweéz&1ﬂu3wm@mwlfypylecéﬂﬂ%rde HCI
3
sl i G DA AT PR Pl LR MP 2 g Prc
(M+Hyli €Kl Br omet hane, and then treatnent with
6- chl or o- pyri di ne- 3-sul fonyl 15 chloride in pyri di ne.

Then usi gg t he methods found in J. em, 2007,
6-Aminpayridgreeirsylioniq ¢aid oeHiICE2, Memathvhleropmy&%gyrquv@ 3-b]pyrazin-2-

yl]- IF%%B'BI r%}t I%RT E(fl?sﬁg,lt]?l%% -bro ?—Aﬁg{wgyﬁépﬂmj\l{@mlé add té_llt-lt\)lutyl ester

for 6-tiotmodnD -dﬁn@fthﬁ'l- Bipgnzopl @]dxazla }admﬂey ﬁﬂkjvsredkyydebwtamﬁwﬂﬂ
.. 1-one. To.a DWVF (1 nmL) sol ution

trifluogogootiq aqid jrnéighloromathyans, qusl then W%qtﬁlﬁmswﬂaﬁvhbé@ﬁ&%@lﬁ%ﬁwlfonyl
chloridid 1n?d§'r1dtne Th%r] usn}gatzhle ﬁne%hoy s]fguzndzm djl Or f lilelm p2r0(:())ga$172|) 607r9]g to
introd g&0thergmirg. MPﬁﬂd)B 21pEcpatidyl a490.described in Ex. 45,

only using the Semprotected starting naterial) was

added NaHWVDS (0.25 ni, 1IMin THF) and stirred for 20
Exampied. at RT. 2- Chl or onet hyl pyri di ne hydrochloride (21.6

ng, 25 0.13 mmol) was added in a single pgrtion. After
stirring S;J\Qrﬁﬁi\; RT TLC anal ysisﬂﬁ&
SN
7 N\

7 N\

N —

==

S
|

M FH
2,2-Dimethyl-1-[2-(1-pyridin-2-ylmethyl-1H-indol-5-yl)-5Hpyrrolo[2,3-b]pyrazin-7-yl]propan-

1-one.

To a DMF (1 mL) solution of 1-[2-(1H-Indol-5-yl)-5-(2-trimethylsilanyl-ethoxymethyl)-5H-
pyrrolo[2,3-b]pyrazin-7-yl]-2,2-dimethyl-propan-1-one (50 mg, 0.11 mmol; prepared as
described in Ex. 45, only using the Sem-protected starting material) was added NaHMDS (0.25
mL, 1M in THF) and stirred for 20 min at RT. 2-Chloromethylpyridine hydrochloride (21.6 mg,
0.13 mmol) was added in a single portion. After stirring for 1 hr at RT TLC analysis (25%
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WD 2009/ 106445 PCT/ EP2009/ 051761 -50 Et OAc/ hexanes)

shows a new nore-polar product. The reaction m xture
woe®padeed into 25 nL  of saturated sodi um bi PCF/BPR2VAY/@51761

solution and extracted with EtQAc (2 x 15 nL). The

organic layers were conbi ned) washed with brine,

dried over MgSO4, and concentrated to give a yell ow

EtOAGhéxanéﬂ)rshmﬁ @gé@@ﬁt)te@ia@@rodﬁ% lﬁ%r&&%DEtn@Qmm Was poured into 25 mL
xane S gl ves

of Satﬁwqdoﬁoﬁlu@l 9#0@%%;? 5¢1P¥1‘i>1h6‘%51 c><5ra91|e)1 vsth(létoﬁq (et hymdi Fhgorganic
layers k\ﬁre% t“@[ﬁ% &;WJ[ T)e(p# tH:t')flﬁ lcﬂ{ea 0v3r MgS 4, and colncentrateid to. glvge a yellow

razin- opan -one as a clear ol
oil. Cgmmt@grapieyp(rswﬁ(ﬂl% d3’op2 56 EDAE SN he;(anchegwes BedDimethilels£2-(1-

pyrldlg-%g% ﬁg{lﬂ%lnfiosll?glyg ﬁ@}r{‘rﬁqﬁhyrlsﬁyFethogyrgéti/l?l)-SH-pyrrolo[2,3-
b]pyra%nﬂb%tﬁ}}ébaﬂ H‘o'n@ g@ﬁ cl%alycln) W&%%&&%&%%ﬁ% gfb'cc:)&.idfles as

propan-| -one (47
describgl mrtl:;@sgr’fe{dmabs,atﬂig@@M grozlp Draveegyed tb give 2,2-Dimethyl-1-[2-(1-pyridin-

2 B BB S 2500 5 BTG 96 a0 e
MP: 194{186 C&J+ i ndol - 6-yl)-5- (2-tri met hyl si | anyl - et hoxynet hy
[)-5H
pirrolo[Z,B-b]pyraZ|n 7- yI] 2 2-dnet hyl - propan-1 - one
Prepafedras kbgv2: (1 H-i ndol - 5-yl)

22Dy e G At °ahéB§%“%d%4-ré§§%£f b EhlRy Ay

propaﬁji LAk Si@ostlﬁlgig Q@I‘%t(lﬁoﬁldgl-@-?%q ?@fn’i@fﬂlﬁwa!n j-88oxymethyl)-5H-
hydrochl ori d

pyrrolo|223-bipyetziny 7~ y1]|-2 2fdbm¢thy pytopeti-h- 02163f4>mb{2=r§/1H-1nd01-5 -yD-5-(2-

trlmetﬁlsga% Ft%S%%I}letEglggﬁ {)ﬁ?@ﬂ% g]pt))l]rapz},nr 1] 2 5 ernLthyl -propan-1-one and
3- plcolgl[cﬁtoﬁrfh& HOO&lItBr ¥l chtovorhéhl iy iTeinb Wk GiocRBYitic. NP €%, (M+H)"

=410pyrrol o 2, 3-b] pyrazi n-7-yl | - 2, 2- drret hyl - propan- | - one
for 1-[2-(1 Hindol-5-yl)-5- (2 20

22 DRSS LA S ho e Sty ol ol 2oLpYErl

propa&h LA Si@ostlﬁ@%gsl 2t(1t1011hd81-&8&03f ?ﬁfn‘iﬁfﬁﬁﬁ[én j-B8oxymethyl)-5H-
hydr ochl ori de.

pyrrolg|223- D]pmmyv -yI}2.2{dimethy byopei-- Ozlaeeﬂ)lthnﬂH-lndol-5 -yD-5-(2-

trlmetl&lgl aélﬁl Ft%8%g}16tgglg§%ﬁ {)ﬁ{@ﬂ% %]p%]rapz}Inr 1] 2 5 d¥rnlthyl -propan-1-one and
2- plcoll;;l[cgtffihgksmdsmt— for YichtoPorhehifpiyieinb Yk ok RoYitic. eih exs8eLdr, (M+H)"

=410pyrrol o 2, 3-b] pyrazi n-7-yl ] - 2, 2- drret hyl - propan- | - one
for I-[2-(l Hindol-5-yl)-5- 2

o BT Y 1 SR

propaﬂ-lt&l@n@ﬁhhﬂn M[['2d(llﬂemd$icé-y§5§ f2 'ﬂcrﬁ‘ﬁethylsﬂanyl ethoxymetlgl) -5H-
| oromet h gz di ne hydiochloride.” WP =
1

pyrrol() mm]pyfam@yl] {@mpthyl-pmpaeﬂ]zcyﬂe f@ylr {B{ iRtindoB-Syl)-5- 12-

|0 b
trlrnetﬁgls na ﬁ@{)%);/%nethglgk S?Q%E%OEZE%Rﬁ{yr%E%ZTyﬂ- u&dﬁléetilyl-propan-l-one and
4- brorﬂ;oﬁlamgzqalylndme OHEBsat fbr 2= &%réﬁlbﬂﬁ'?%w&ﬁb IhadnplchiBtiB@MPEL 367-272C,

| ) -5H WO 2009/ 106445 PCT/ EP2009/ 051761
(M+H)" =410.
1-{2-[1-(1-Benzyl-pyrrolidin-3-yl)-1H-indo1-6-yl]-5H-pyrrolo[2,3-b]pyrazin-7-yl}-2,2-dimethyl-
propan-1-one. Substituting 1-[2-(1H-indol-6-yl)-5-(2-trimethylsilanyl-ethoxymethyl)-5H-
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-51
pyrrol o[ 2, 3- b] pyrazin-7-yl ] -2, 2-di net hyl - propan-1| - one
wo 20091104425 (I H-i ndol -5-yl)-5-(2- PCT/EP2009/051761
trimethyl silanyl - et hoxynet hyl ) - 5H pyrrol o[ 2, 3-b] pyr azi
n-7-yl]-2,2-dinmethyl -propan-il-one and nethanesul fonic
acid 1-benzyl-pyrrolidin-3-yl ester for
pyrroldF5hb ipyedrat-nyli ey, 0 idiinsidy hydpachl ok ifele] -[ 2- M -mdb26-y1 B3C2-

H)
tﬂmetéylﬁﬂaay}-rﬁfthﬁwmwhyli SEBpyrielks drhinyiazin- yél-2.&rdimepyl-ropii-il -one and
methag?s’ﬁlfégi?:aﬁl_dllﬂb %99%%0%111—? %gl;]egtﬂ %8 lggcglgcirg{nethglpyrldme hydrochloride.
MP =12¢-233QHMHdpl=47%1 ) - 5- (2-tri net hyl si | anyl -
ethoxynethyl) 5H pyrrol of 2, 3 b]pyra2|n 7-yl]-2,2-di net
ropan-|-one for 1-[2-

2.2-Digighi I B-LH peyl-S e v@r@xmmww HitkipaiGoy i SH-pyrrolo[2,3-

b]pyra[fﬁi %‘)’ Pﬁ{/ﬁ%&% 13)&3' %%Qﬁ%&?lﬁgq-z[?g(; glpgér))rle i pglﬂ trlcrine?@ﬁsﬂa%g)p
ethoxyiyethpigs Hop yréetdo [ 2e338] psadiniMy |02, pefihexydgropai- 1 9adifarm-[2-(1H-indo1-5-
hexanet hy| di si | azi d

yl)-5- @-tgmgt%spﬁyyl—etpox t](lﬂi\/gﬂmq!ﬁ)[g 34b]§)yra_sz'-_’9-yl] 2,2 :!d'ﬁnethyl-propan-l-
one, th h qgé%iéylﬁf gl@}:rlé(ﬁ'e%f b QhBr&rﬁetﬁlellﬁdﬁh@ﬁ&l&}thMMle Rh@R&lam

methogideZor( soiditim h@tan&-tlyyldlsﬂiaz@@— MR medAP54Cl @iyH) et hibkynet hy
U 5prHoId2 3-

azin-7-yl]-2,2-dinet propan-1|-one for
2,2- Dlxne[t%d(lﬂ-l Glnmmmdanw})l- 141- ew.ﬂo{ 6r>fhs§ shvgiolld Asptb]pyrazin-7-yl]-propan-1-

one. Sﬁ%{l?ﬁé@lxﬁ%mﬁk?%—Ergog-ﬁaﬁﬁg-g.{%-%rn%et%LBMgﬁﬁ-'eﬂlo;y%l hy%-ﬁ{-%%fopﬁ-

b]pyrefiﬁi—h@zm]eﬁmdﬁrﬁéthbpwl)m- pamk dbmief2L¢ 1I¢hitdok §lyil e 5-#Tkiinethylsilanyl-
t ent - but ester_ for 2- chloronethylp ridine
ethoxyfpeipyleR yraéo[%blp%@ 202 dumEy-prongp [ -opg aidfe 3.
metha%sgﬁo%%% *}Je%rlg%lh alrl\lb%!)%%%;%l? ot?rt %ut?y'I RicBRhRy! c‘hldrornethylpyrldme
hymoﬁmpﬁwbpﬁ@Fdﬂﬂﬁm7Cyﬂm¢HDopé@@ | -one 20 A mixture of
1- (2-brono-5H pyrrol o[ 2, 3-b] pyrazi n-7-yl) -2, 2-di met hyl
-propan-1l-one (1 g, 3.5 nmol), hexabutyl di stannane (2
Exampie 3.4 1 nmol ), and Pd(PPh3)4 (200 ng, 0.17 mmol) in
di oxane (16 nm) was stirred at 140 Cin a m crowave
for 30 min. The resulting m xture was trea h
addi tional Pd(PPh3)4 (135 ny, (0.12 mol ), "t ifr r f~at
[ ) and concgndy at ed.

usi ng 9% gVNof 'silica gel Et OAC 1 n hexaa- as
el uant t fford 425 ny ? of

2,2-dimethyd-1-(2-tributyl sg
5FprrroIo[2 3- b] pyr azi n- ropan | -one~as a tan
oi . MrH 494. WD 2009/ 445 P P2009/ 05

2,2-Dimethyl-1-(2-tributylstannanyl-5H-pyrrolo[2,3-b]pyrazin-7-yl)-propan-1-one

A mixture of 1-(2-bromo-5H-pyrrolo[2,3-b]pyrazin-7-yl)-2,2-dimethyl-propan-1-one (1 g, 3.5
mmol), hexabutyldistannane (2 mL, 4.1 mmol), and Pd(PPhs)4 (200 mg, 0.17 mmol) in dioxane
(16 mL) was stirred at 140 °C in a microwave for 30 min. The resulting mixture was treated
with additional Pd(PPhs)4 (135 mg, 0.12 mmol), stirred at 150 °C in a microwave for 30 min, and
concentrated. The crude product was purified by flash chromatography using 90 g of silica gel
and EtOAc in hexanes as eluant to afford 425 mg (25%) of 2,2-dimethyl-1-(2-tributylstannanyl-
5H-pyrrolo[2,3-b]pyrazin-7-yl)-propan-1-one as a tan oil. M+H 494.
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-52- Exanple 4. 2,2-Dinethyl- | -[2-(6-pyrrolidin- |
-yl -pyridin-2-yl)-5H pyrrol o
WO 2003404y r azi n-7-yl ] -propan- | -one A m xt urBCDEP2009/051761

2,2-dinmethyl-1-(2-tributyl stannanyl - 5H pyrrol o[ 2, 3-b] p

yrazin-7-yl)-propan-1-one ¢(3#£t5 ng, 0.23 mmmol),

2-brono-6-pyrrolidin-I-yl-pyridine (53 ng, 0.23 mol),
Examplod. Pd( PPh3) 4 5 (27 rrg, 0.023 mml ) in di oxane (1 m.)

was stirred at [ owave for

2,2- D%@rltl-ﬁg(@wwq}&d@ Mé’bgfrl@at?eﬁl)ﬂﬂ HY%‘G[% Bh’éfrazm ~7-yl]-propan-1-one

A mixﬁlﬂ(% r%(P) gg%/cfe&n%%l}l-gg2 tﬂb&)&fét Wg&ééﬁ{a%dl@% ?Iﬁ]ﬁéﬁ%mq g'l)npr@pan-l -one
(115 mg, d)ollﬂcﬂnfmda)szﬂmcrméme;dyr@olgiﬂ- I&%/hpynihlne (@aa?gg ?Egmmtﬂ) ,agd 2d(PPh),
@7 mighlatam o digyeiy FrCE s Smeﬂﬁ?tggﬁs’gtlménlﬁﬁ)W? ﬁ%relrh- The
resumﬁ@ mmtf@%@@éwe@%ﬂ ddditidndl wgﬁg@lg@gﬁ% 6928 hﬁﬁﬂL stifB@at 150 °C

O recrystallization from et hyl er to
in a mprr@wa‘cbefon_ 36 iy, anfl cpncenttiatedt AE ctudp Drqdmct was purlﬁed by flash

di n-I I »b
chromBiginy i v E NG LB TBHIR S FRBLER
purlﬁcﬁl(l@ﬂm)}epl'épar@twé‘thﬁi la I\ﬁ%&hﬂ’%ﬁkgra@lﬁlﬁig N l‘he&aneNEONc aNeMant, and a

N\ ==< NC]
recrystzﬂlzzadpwﬁpnyc hClp znct aghphatha|te aravide W § mgyafi 243 -dingetlyyly L-B-(6-

pyrrol@rtl gaii kﬁ% lp?\tr gr%ﬁl@dlgm 531#@%13&%1 cope n%fi vE low powder.

M+H 358 C vvas added dropvvl se a sol ution of t- BuL| (O 78
m., 1.3 Msolution in pentane, 1 nmmol). To the
resul tant yell ow sol ution was added dropwi se a brown
Examplg|Sut i on of 2- brono- 4- pyrrol idin-1-yl-pyridine (110
ng, 0.5 mmol) in THE (2.5 nL)., The resultant brown 20

s@ution was stirred for 1 h\/sl reated dropw se withya
tion of zZnCl2 (163 ng, 1.2 I) iq THE (Zﬁuﬂ%

stl ed at roomltenperature for L eat ed

sol ut\*

trlmet \llanyl thyI) S5HH yrolo[23b] razi
) 2- di net hyl - propan | - one N

and Pd 3)4 (9 ng, 0.008 mmol) in /H

sti rred overni ght. The brown sol uti quenched

B MR e MR MR T
pyrrolS % 3o pyediMNa3 0 opand-oaxt ract ed wi th CH2C12. The

To THF (1 mL) at -78 °C was added dropwise a solution of -BuLi (0.78 mL, 1.3 M solution in
pentane, 1 mmol). To the resultant yellow solution was added dropwise a brown solution of 2-
bromo-4-pyrrolidin-1-yl-pyridine (110 mg, 0.5 mmol) in THF (2.5 mL). The resultant brown
solution was stirred for 1 h, treated dropwise with a solution of ZnCl, (163 mg, 1.2 mmol) in
THF (2.4 mL), stirred at room temperature for 2.5 h, treated with a solution of 1-[2-bromo-5-(2-
trimethylsilanyl-ethoxymethyl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-2,2-dimethyl-propan-1-one (164
mg, 0.4 mmol) and Pd(PPhs)4 (9 mg, 0.008 mmol) in THF (2 mL), and stirred overnight. The
brown solution was quenched with saturated aqueous ethylenediaminetetraacetic acid (2.4 mL),
stirred for 15 min, slowly treated with saturated Na,CO; and extracted with CH,Cl,. The
combined organic phases were dried with Na,SO4 and concentrated to give 300 mg of a residue.
The crude product was purified by flash chromatography using 12 g of silica gel and 0-50%
EtOAc in hexanes as cluant to afford 100 mg (61%) of starting 1-[2-bromo-5-(2-
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conmbi ned organi ¢ phases were dried wth Na2SO4 and
concentrated to give 300 ng of a residue. The crude
w@e@duedd4svas purified by flash chromat ography BGI/EBR0AR051761
g of silica gel and 0-50% EtOAc in hexanes as el uant
to afford 100 ngy (61% of st¥rting 1-[2-bronp-5-(2 WO
2009/ 106445 PCT/ EP2009/ 051761 -53
trlrnethylis1ﬂmiyhyﬂh5kﬂltﬁﬁﬁ&l')%h@ﬁ(ﬂﬁ[ﬂ&b)pyﬁﬁtpywﬂ]@ o{dmathbl-pyparil -one as a

2-di net % opan-l-one as a  vyellow qil and
yellowsgll ﬁ@d (26%) of 2 dlrnethyl-l [2-(4- pyrrohdm—l -yl-pyridin-2-yl)-5-(2-

trlmetgg_llgﬂgfy[@tthgXglméthgllg-ﬁﬁpﬁ*% 16 @,3-9]@&1&'7-@15110951{11 2n¥! M1 480.

trinmethyl silanyl - et hoxynet hyl ) -5H pyrrol o[ 2, 3-b] pyr azi
Example & Y| ] - pr opan- I-one M+H 480. Exanple 6. 5
2-Dinmet hyl -1 -] i4 pyrrolidin-I-yl-pyridin-2-yl)-5H
2,2- melmdflo[22(43p>@]qéwra iyrpyLiding2-ph opkayireleRe3-bwyyazin-dwll-propan-1-one

A yellngsldg!tlgﬂ E % 2- dntleéh%l 1- L2 - Yrrodhdm-]l_ yllpygidllrnl- 4 PIH (2 5rnq§hylsﬂanyl-
ethoxﬁnéthyl%mp'ﬂqﬁdlb [@Btblpyrazin-7-yl]-propan-1-one (25 mg, 0.05 rnmol) in CH,Cl, (1
et hoxymet hyl ) - 5H rol o[ 2, 3- b] pyrazin - gr opan- | -
mL)a @ﬁgﬂpg@aﬁﬁlc 4gidy® ‘)ﬁ%gp yap ﬁpr@cbqtjgorp 1empﬁ£§tgﬁd1]0r h, concentrated, and
azeotng &d WHR [cﬁ@&l%ttbv%ea%glsé&sﬁ)n%f)th idgid Euéd: RdoAk 3?1(2’@"(‘70 mg, 0.5
mper at ure oncentra azeot rope
mmo Daint Bt O ( Qe mé. ) twaks senredﬂatsrusmempﬂatuosf ovtdneighte dilataé wathdEtOAc, and

conceRiTPd L G0 i s Pt BOBLrRT BT o, B o e combined

organfeipes \x%?éjdrl&p&%? Nab SO £6d cEH@enﬁﬁ@Hlté BRk 40984 ULy MRSy foam. The
partitioned between H20 and CH2Cl12 and t he conbi ned

crude proglaeti wasahaidied byerepatitive ghioVaster NaRs@b gaanhycomgt S 206d

eI | ow..f The,, Cr [ t
S i e Rt g RO R et S piRRCE
olﬂﬁﬂl—l] 199+i8in>2 HOpR4ed BT Ve Blth 16 94167 aﬁ-lﬂlﬂé%@ta Row solid. MP
by gy%?g ?g of 2, 2-di net hyl le‘ p s
260- 2@%@ Mﬂdﬁﬁo{ -yl - pyr| di n-2-yl)-5H pyrrol o[ 2 3 b] pyrazin
-7-yl]-propan-1-one as a yellow solid. MP 260-263 C,
%g%o. Exanple 7. /Si 00 100 N Br N\ + Nb-\
Example A\ NN N Br 2,2-Dinethyl- |
-[2-pyridin-2-yl - 5- (2-trinethylsilany)-ethoxynethyl)-5
H-pyrml/o [2,3-b]pyrazin- 20 7-yl]-p an-1-one To THE
(1 rrL)/a 78 C vvas added dropw se sal ution of0

t - BuLi m., . Msolutlonln Q
72\

/ N N N

Br / \

N

2,2-Dimethyl-1-[2-pyridin-2-yl-5-(2-trimethylsilanyl-ethoxymethyl)-5SH-pyrrolo[2,3-b]pyrazin-
7-yl]-propan-1-one

To THF (1 mL) at -78 °C was added dropwise a solution of #-BuLi (1.1 mL, 1.3 M solution in
pentane, 1.2 mmol). To the resultant yellow solution was added dropwise a solution of 2-bromo-
pyridine (60 uL, 0.6 mmol) in THF (2.5 mL). The reaction was stirred for 1 h, treated dropwise
with a solution of ZnCl, (204 mg, 1.5 mmol) in THF (2.8 mL), stirred at room temperature for
2.5 h, treated with a solution of 1-[2-bromo-5-(2-trimethylsilanyl-ethoxymethyl)-5H-pyrrolo[2,3-
b]pyrazin-7-yl]-2,2-dimethyl-propan-1-one (206 mg, 0.5 mmol) and Pd(PPhs)4 (30 mg, 0.026
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pentane, 1.2 mmol). To the resultant yellow sol ution
was added dropwi se a solution of 2-brono- pyridine (60
W@ R00900@8457mol ) in THE (2.5 nl). The reacti on WeGI/EP2009/051761
stirred for 1 h, treated dropwise wth a solution of
ZnCl2 (204 ng, 1.5 mmol) in-5PHE (2.8 nl), stirred at
roomtenperature for 25 2.5 h, treated with a sol ution
mmolPin THF (2 mL), and stirred overnight. The reaction was quenched with saturated aqueous

1({32 bronmo-5-(2-trinethylsilanyl -ethoxynethyl)-5H p
cthylegg f@lﬂgteﬂa}lﬁlﬁ aﬁlidr@ ? ryLay sorred aarﬂrétrww ﬁwlz«ﬁaﬁi@tqd wﬁfésaturated

NaZCégogg } 10 Qtlﬁ)p g%dafel?@%e% I(I ﬁ[FSEtd)Ap thEeVRmbmed organic

51761 - 54"
phasestivyre daied vath Nazédh ande c(mcghﬂratedl' toegive 3@ ingro f\wdso g eﬂ] chbelcrude

produfoyy IRBTEY B Y es S NPREer Y YRt e & IOl Rk AR i
hexanésaés%ﬁn% aﬁﬂﬁ*a% @%)rﬂf)z ZJHJﬁﬂeJthﬂJ‘I" 9-pyRI¥h- Q%HISL(tth%H%%ylsﬂanyl-

bet ween H20 and he conbi ied orgdgani ¢ “phases
cthoxywaethylghSHepyrvale[2. Nb@smw?‘rdl]cmnp@hiﬁa@ esla tan agi. WA+B0U Iy
of a brown oil. The crude 5 product was purified by

fl ash chromat ography using 12 g of silica gel and
Example %005 Et OAc in  hexanes as eluant to afford 87 ny

(429% of /

2, 2-di met hyI k=] 2- pyri di n-2-yl -5-(2-tri nethyl sil anyl -

et hoxynet hyl )/ \itpyr rol o[ 2, 3- b] pyrazin pr opan- | -

one as a tan oil QM+H 41}. Exanple 8n - HN LN N

N \==~ N NN \ &

2,2-Dinmethyl-1-(2-p -yI-5.I:|-_p.yﬁfoI\ [ 2, 3-b] pyrazi
n-7-yl)-propan-1I-on [
2,2-dinmethyl -1 -[2- pN==di n-2-yl -5-(2-tri | silanyl -
t hoxymet hyl ) - 5H

pyrrol o[ 2, 3- b] pyr azi n- Zyl\ - propan-1| - one nmg, 0.2
mml) in CHC12 (1 nlL)a trifluoroacetic acid (0.5

sstlr t_room:t ature r 4 h,
22-Diiy Qa?%&fln'gw 5%91@6@9@3@@ RiF 4P &?L%fﬁéalt WiodE. A
A yellm%e;%ﬁ§h%? 0. dhﬂ&h&l%—[%ﬁfmﬁﬂ@ Mtrﬁﬁ@@yl&@a%@l BBoxymethyl)-5H-

in EtOH was stirred at
pyrrolp Enpéirgramre 7gilepnopghi sondi( § Tingd0 wrmlholEmC@HgChrﬁbl rnL)and

wituof el i YaspBRsl ARopTEG TS A ehidihBed and

azeotr@ ®ih Vi@ cdkviRd 2¥BpeNaRIPh@RFida® BEENhOALSH,0q290 ¥, 2 mmol)
of a yellow solid. The crude product was

in EXQEUFF il iy prrerapmiempariins ayanichh awas ogidgye, and
concelgt?egg(? drglg%%slatga%t ?’emd% %gw s% erg\%zﬁé}{kﬂg)_llagf C?II ??g%d tthe combined

ow S
organid Ghuas ete dtiddonde ngS@}'ﬁl@JcBn@dﬂdaEHZ@ give 8afh®o fla ?ﬁ&loﬂigsohd. The

(47% of22d|m=:thl-l-(t pyridjn-2-yl -
crude product was purified by preparative fin layer chromatography using 90:9.5:0.5
CH,Cl,:MeOH:conc NH4OH as cluant to provide 55 mg of a yellow solid. The yellow solid was
washed with MeOH, CH,Cl, and Et,O to afford 28 mg (47%) of 2,2-dimethyl-1-(2-pyridin-2-yl-

5H-pyrrolo[2,3-b]pyrazin-7-yl)-propan-1-one as a tan solid. MP 276-278 °C, M+H 281.

o ﬁérr?%

Example 9.



5H pyrrol o[ 2, 3-b] pyrazin-7-yl)-propan-1-one as a tan
solid. MP 276-278 C, MrH 281. Exanple 9. 0 Bra Nc'$

wWOD0200843106445 PCT/ EP2009/ 051761 -55 PCT/EP2009/051761
1-[ 2- (3-Ethyl - phenyl)-5H pyrrol o
[ 2, 3-b] pyrazin-7-yl ] -2, 2-di iéthyl - propan- | -one A

m crowave tube was charged with
1-[2-(3-B 2yl iphoms)-SH-pyrole R OE lﬂp&abﬂnwmﬁ Drdifngthyl-piofand] -o8E hy|
- propan-I|-one (152 ng, 0.54 nmol),
3- et hyl phenyl boronic acid (89 ng, 0.59 mml), [1,1-
A michivegveditpliee mipb phesggrhiviib ) (@ rhrowe id] -dimedlb B, Db dzar 7ty 2.Rydimethyl-

propasT SN LS {5 M et P PR o e gt i o). 1.1
bls(dlﬁHélﬁ?lp‘h@ﬁ)hiﬁo(}feﬁ‘ﬁ@é/@qjdléﬁlorolﬁﬂla@uhﬁﬂ) eﬁ k0. oz@ﬁm@a@ﬁd RPCO; (186

m xture was filtered throu of celite

5 mg, 18 mmel.e Digrgne ebmll)ea@ﬂewt%rr(g npibmeret ad@ﬂéoﬁnﬁém@bﬁ WEs gpgpwaved at
150 OCKgots(%ﬁrm;h ﬁ“thg:regﬂb éﬂgngerr‘lxgaé \rll\@[e?%c? %11&1.%‘1‘;5 ﬁ%u%gf ée%ge Oi’(l?er filtrate was

collec&dbind partitiened bd@c@t BAEd Wwis. (The Ioirg&ﬂ: layers sictd @ﬂle@eh drled over

hr omat ogr aphy usi ng.20-50% Et OAc i n hexanes as elu
Mgsqu Bisrad gng @owntrg@%gw(wg g dark brown solid. The crude product Was purlﬁed by

silica éezlgcﬁ{o(tnlg’attﬁ% Fﬂ:ﬂbfr L%Ig%g%/ ?%%e}]hg)s& éﬁil}@)%%ugg’vasbelslg t%?ds{?}i & 1Jng %50%) of
10 1-[2-(3LethyRpbery S HigyHolo [ 30 & | pEraniyt ¢ ]-2(®-dimethyl-propan-1-one as a yellow

(2= - oyclghexyl )s [ 2- (4- et hyl - 3, 4- di hydr o- 2H benz
solid. d\%{)l\@b%bxla P H\%ﬁ;"[ §885H- pyrrolo [2, 3-
b] pyrazi n-7-yl ] -nmet hanone. 15
thyl - cycl ohexyl ) - [ 2- (4- net hyl - 3, 4- di hydr o- 2H benz
Exam%l%f”i] oxazin-7-yl)-5Hpyrrol of 2, 3-
(1 Méthplycry@bh!xﬁl) Y1-14-methyao ginéihvérs - JH-®padof D4 pikarihi7ng)-SHopyrrolo[ 2,3-
(2 i Tg pyrrol o[ 2, 3- b] pyrazi n-7-
b]pyraWI)J'(Y] e P\‘%necycl ohexyl ) - met hanone and
4-met hyl -7-(4,4,5,5 -tetranethyl- [ 1, 3,2] dioxaboro

5 Gl R BN o BB P gt

b]pyra%i&ﬁ?@/'l]eﬁeth%l'ﬁbl\nl/%%%ﬁéba%d d’lb’iiTHng frRthl(2-E8meXsHP R bL2,3 BpRazin-7-
y1)-(1-methyl-cyclohexyl)-methanone and 4-methyl-7-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-

2-yl)-3,4-dihydro-2H-benzo[1,4]Joxazine following general procedures as described in these
Examples. MP 243-244 °C, M+H = 391.

20 Example 11.

o
SEM\IQ)* HN \
7 \

a——

I\
NFH

2,2-Dimethyl-1-[2-(1-pyridin-2-ylmethyl-1H-indol-5-yl)-5Hpyrrolo[2,3-b]pyrazin-7-yl]propan-

1-one.
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NHZ2 2-Dinethyl- | -[2-(1-pyridin-2-ylnmethyl-1
H i ndol -5-yl ) -SHpyrrol o [ 2, 3- b] pyrazi n-7-yl ] propan-
WA 2@92064¥80 2009/ 106445 PCT/ EP2009/ 051761 -56 AGI/EPION7051761
(1 m) solution of
1-[2- (1H I ndol - 5-yl ) -5-(2-t ri6ret hyl si | anyl - et hoxynet hy
l)-5H
To a IPYIFF(Ondl[)Z0Brtidh pY 1 6[21(I11H7In§id)1}5 25~ (ﬂmﬁﬂmyﬂlymra@paﬁhbxﬁmhyl) 5H-
as described in Ex.

(50 , 0.11 nmol; prepared
pyrrolgls), %rwﬂyr%n -1 trel-Seripethy beroaan-4 e (P henBid ek pxﬁaéred as
descrl?n&ﬂﬁat R?% %ﬂfl%r or%;%nh{/)fo% ! | TJ&IF )1%%?%% '\g%sl gd&?f\laﬁg/lDS (0.25

mL, lhgl,n 'BHB). dini@ shirrod Yoridlsmadd &' | hChlosomqhglppndme dpdrodhlbade (21.6 mg,

r|n or. 1 hr at RT TLC anal.ysi.s o
0.13 rppedhgye gsifiﬁﬁiég)a SEMUROTHO R (TRD LIS folr] lﬁr%‘BJcTLC FRysis (25%
EtOAE/ﬁé@ath%h&M& HER r§38-pB A bEFIULN I hedBadion nﬂ&tu%@&vuiE?é&Qd into 25 mL
sodi um'bi carbonate sol ution and extracted w th Et OAc '
of satmated spgium bicarbhnate sgfanidcand exyracisd watheE t€iZnet, mhas belorganic

i, S SIS B B8 et

oil. Chfbrme@aﬁga ﬁsga)yw 23 %= DBoretbxt id héx%nés% ghfs 2,2- Dlrneth 1 1 [2 (1-
trinmeth |SI

yridin met hyl -1 H-i ndo
pyridip- @lﬁ@@hﬁ{]hyﬂyl %-Bql)p%;@-@u@qtlgyl anyl ethoxyrnethyl) 5 pyrr010[2 3-
e e L T IR
Exarnplbﬁ tEEES/EM @upPp Was ranesved esl give 2¢- Dﬁnethyl 1 [2 (l -pyridin-2-ylmethyl-1H-

Di et hyl ridin

indol- ?ﬁ@o?Hmﬂml9[2érb£P%}%fﬁl]Br0@P%§r%{@. (ﬂY% M% pﬂéﬁb EMHIOHE: 194-196
°C). (47% M5 = 410 [MHH]; MP: 194-196 C). 15 Conpounds

prepared using the alkylatlon and SEM renoval route

descri bed herein: 1- {2-]
Compduds-pReiazad usiy the hikglafiod add BEM Hnidvdbloukr ddsdribed herein:

-5H pyrrolo [ 2, 3-b] pyrazin- 7 yl'} -2, 2-dinmethyl -

propan-|-one: (MrH) + = 478; 'H NWR (DNBC» 6 8.97 (s),
1-{2-[8- (4sse(nzy1 p}@ro'llﬂn( shyD)- Hiﬁﬂo@d}ylbﬁmpyrmlqza biptfayin-7-y1}-2,2-dimethyl-

rors SRR A s 881 b 5 14540 v

170-171

2 Bk A DA i
propaﬁ'—llb’h@ (MR 24110248° €,170,124 DCI;T’Et hyl - -
{2-[3-(1-nethyl -1, 2, 3, 6-tetrahydro- pyrldln 4-yl)-1
H-indol-5-y|]-5FprrroIo [ 2, 3-
2,2-Divjatlyylelz i 2nc17pyyidin-Brydpathy -1 drindol{ epySH-pyradlal2, P pyrazin-7-y1]-

I yl di d
provaf GG M Hoxi 18! P Rathaler Cht o1 1 ux i the 111 st

step; 25 . .
2.2 D%;%l}%ﬂ 13312. A J-Bﬁn h&g gl%njom& aﬁhglalraé@aah}-&lgl})j- mmzdoﬁ:sm sPEbyrrolo[2,3-

blpyra40R7- y'l}Hpmm awsoxMW) —9184( P =263D66SY; oﬁiy:hs(ng N-br),

methy e oy SR et b e BE e e 1S S o

at reflux in
2,2-Dimethyl-1-[2-(3-piperidin-4-yl-1H-indol-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-
one: (M+H)" =402; 'HNMR (DMSO): 3 8.98 (s), 8.47 (s), 3.1 (d, br), 2.95 (m), 2.73 (t, br),
1.54 (s) ppm; only using N-Boc-piperdine-4-one and sodium methoxide in methanol at reflux in

the first step, followed by transfer hydrogenation using ammonium formate and Pd/C in
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the first step, followed by transfer hydrogenation
usi ng ammoni um formate and Pd/ C in WO 2009/ 106445
WEANLAEFA@D9/ 051761 -57 met hanol at refl ux priBCT/EB2009/051761

renmoval of protecting groups; sodium nmethoxide in

met hanol was used in place-©% sodium acetate in

ethanol in the deprotection step. Exanple 12. 41 NH2
methanol rMfX 120D to EenidvalGEr oBctmg'lgrbups is@ditim kthotide M mbthafol was

A-Am nQ- N-net hyl - N-[ 1- net h 6- 4,5,5-tetramethyl -[1
used in BlagT 8? $pdiHR la%qt%tﬁ ugetypgoliq_ghemmot@tlon step. yi-1

yI ] - benzenesul f onam de and

- Agi no- N-net hyl - N-[ 6- (4, 4,5, 5-tetramet hyl -[ 1, 3, 2] di ox
Examé]ﬁA?]ol an- 2-yl)-1 Hindol -5-yl]-benzenesul f onani de. To

a DVF (6nL) sol ution of

4- A np=N\- (6- brono- | Hi ndoI yl=benzenesul f onam de

(Mf;)s mol) was ad q-@@sﬂ(z 77 i, gM

THE) ame?stirred for 20 mi+at 10 Met hyl |ofi-d<=_ﬁ>—NHz
: m_ m—r)%@\ad in a gingle pory on.

rrlngfor 2 LC ana 5,
| or omret hane) “shows two w | ess* (ar
product’s. The reaction nmixture has pour€d into 75 ix
of saturated sodi um bi carbonate sol ution and extracted
wth EtOQAc (2 x 50 nL). The organic | ayers were
4-Amﬁ1@rminﬁbe®1-m@m@mhw6t@ 48 Bn@trarﬂéthﬁqlmaloxmaﬁn-zaﬂmH indol-5-
concentrat to give el low oil . Chromat o%h %
yll-bepasngsi foggmsstyang AT NCREBY N OHAre). > gittagsthyl-[1,3,2]dioxaborolan-
gcgg,— hyl -1 Hindol -5-yl)-Nnethyl -
2-yD- eﬁlgaeonngs%%%?n lé\alst{i(‘ta e | ess-pol ar product (M =
394, 396 [ MtH]) and 4-am no- N- ( 6-

To a IVIETBMILisé 1061 0 24-WimindNTRE-BdImd? @Héﬁdtﬁffou'\}éﬁ 99@5&&%&69&1@& (750

85% pure) as the nore-polar product
mg, 2 Oftapngl) Wik edie@irN@iwsd&nU rbbr bMan JﬁRA@né stirsgrhfoa28Inyin at RT.
Meth;ﬁ’ ﬁO(P (Z @Sléf ol AT glmoq)e\rﬂvgsr a?(ldeﬁ 0§ gl%%feepsort?osn dgégrrsltubr%gg tlor 2.5 hr at
RT TIC Adls MOW@M’éﬁH/ B\Ec[lfbrdfﬁétha/ﬂe? Shdvs évabncv Bs-polar products The
tetramet hyl -[ 1, 3, 2] di oxabor ol an- Zd)y‘ )-1Hindol-5-yl]-b
U

reactiggnmpHEs lyyqs paareddato ToNmL of gatprategrsqdyum bicarbonate solution and extracted

with Egl()g)'(? a(gor RSN, Ille] %&g%rﬁhaéire% v?erg c&ﬁ]&ﬁl@mmgd itk ’b?mg] dried over
MgSChle mzdamaﬂltmaam gies a feldvouil. n@hﬂjmﬁams@a@gfr(sm 0fSHaR;

% 50
MeOI—éQ/% & (gtb;lg(?ga{ugel) %g!egaoannﬁgg-%n ?(2 brorno 1 rnethy% H—{ 1ndH]-%-yl)-N-rnethyl-

benzenesulfonamide as the less-polar product (MS = 394, 396 [M+H]) and 4-amino-N-(6-

bromo-1H-indol-5-yl)-N-methyl-benzenesulfonamide (only 85% pure) as the more-polar product
(MS = 380, 382 [M+H]). The corresponding boronates were separately prepared following
general procedures as described in these Examples: 4-Amino-N-methyl-N-[1-methyl-6-(4,4,5,5-
tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-1H-indol-5-yl]-benzenesulfonamide: (MS = 442 [M+H));
4-Amino-N-methyl-N-[6-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-1H-indol-5-yl]-
benzenesulfonamide, following chromatography (Si0,; 1%-5% MeOH/dichloromethane): (MS
=428 [M+H]).

Example 13.



WO 2009/ 106445 PCT/ EP2009/ 051761 -58- SEM N N N

-------- N O O 1-(2-cycl opentyl oxy-5H pyrrolo [ 2, 3-Db]
W@009/206345 -yl ) - 2, 2- di met hyl - propan- | - one A sol BECT/BP2009/051761

1-[ 2-cycl opentyl oxy-5-(2-trinethyl sil anyl - et hoxynet hyl

)-5Hpyrrolo[2,3 5 -58-

b] pyrazin-7-yl]-2, 2-di net hyl -propan-|-one (0.017 g,

0.041 mmol) in BEML of dichloronmethane and 1 nL of

' 'ﬁ;acid was stirred for 5 h thenn

trifluorgageti

concent fiat to\a yellow oil. Silica gel

chromatdgr 0- >40% Et OAc/ hexanes) affor
[

of ag R”SO . "H NMR spectgoscopy i
this|internedi age was the formal dehyde adpduct of th
desjrs pr.od —Orhe solid was dissolv 0

and t solution was treated w
trihydrate (0.064 g, 0.47 nmol).
m xture was stirred for 5 h then concentrated. The

resi due was partitioned between 5 nL of ethyl acetate

1--c§ Ry FlexpisHEB Hotg 2 X1 pPFEAT o | P S REHER L Bl ¥
solution, dried over MyS04, filtered and concentrated

A sohItfénQ}f QQ72- @cb%%ﬂ%lo%r 51(2(t21nﬁl®ll§ﬁﬁ91téth&2$bfnethyl) S5H-pyrrolo[2,3-

yrrol o razin-7-yl dlmethyl-propan-l-o

5H-
5 blpyragan- 1]a2 %1d|1rgﬁhlvlypr|on§mﬂ@nwlﬁ® pE gd? P4, mm@l)anelrmL@f dighlogpmethane
and 1 ?}?@f’]’%ﬁu%rog%eé C(();TCIO was %n‘reh%or(ﬁ e?]c%p%egltrtrr e C ]%o_vg) ro]él. Silica gel

chrom'ﬁtbgaalﬂlb@&hMO%aEt@ﬁcb/WXhhbs) afforded 0.012 g of a whlte sohd 'HNMR
1- ( 3- Brono- phen -pyrrolidin- 20ne$1 ng()i
spectr@$c§p¥5 pt}qig@éqdéh@})tés b@t@gﬁ@dlé{tg w3y thg)formaldehyde adduct of the desired

plroduLt:L ’T e thc? (el Hﬁ%‘d}g&&ﬁq‘c‘rﬂﬂ' ggﬁgg&raﬁa%ﬁl@go%tm ﬁésqp&ké((ia\g%wsodlum

| ex ot assli um acet at e
10 acetatm})hydMG éltl(dﬁéldg DO ndamof). D%@bm]dsdrh'edurembisihmgd far$tiuthen
stirred at 90 WD 2009/ 10 5 PCT/ 009/ 051761 59 C
concelﬁta%te “dlvf: reﬁ*ﬁ@@ Wé%lBi‘rPHﬂn%%?f‘i‘ﬁ?eél ng g1véacelaa and vaﬁr ghjwater.

The o&‘éﬁfc I6RE b8 se%ﬁ'%%wfﬂf%ék‘h@d Wath Str!HErbf vt tahd 'SQHI(?Gf PeIVWRENaCI

wat er “and | or orret hane and the organi c phase was
solutiaty, deidd overM Q50 credfant cenesdtraied t@@ﬁ@% gt(p Htopdf 1-(2-cyclopentyloxy-

5H-pygl‘tjoi%iﬂz,i33@%{/1‘31%8%%6-5[i.-gl?"nquyl-pcl:”g]}ga%- -0 gﬁ”gh{lg 1r:II'18ure white solid.

£e)

1-[3-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-pyrrolidin-2-one

15 Example 14.

To a flask charged with 1-(3-Bromo-phenyl)-pyrrolidin-2-one (713 mg), bis(pinacolato)diboron
(1.51 g), [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(IT) complex (121 mg) and
20 potassium acetate (874 mg) was added 10 mL of DMSO and the resulting mixture stirred at 90
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hexanes) afforded a 286 ng of
1-[3-(4,4,5,5-Tetranet hyl -[ 1, 3, 2] di oxabor ol an-2-yl) - ph
we@papbjiod4pyrrol i di n-2-one. Subsequent steps i NRCI/ERH09/051761

the standard Suzuki coupling, iodination, and
am nocar bonyl ati on. JAK Assé&dp-1 nf ormati on 10
Determ nation of 1C50 of Janus Kinase (JAK)

°C fori IoH. [Tht r@Rtion Midyregasaod cdapt ifttercdwist caite Ths esix@re€was then
descri bed bel ow.. JAKL : Reconbi nant hunman ki nase

pamtlg]gﬁqidqeﬁw%no\mtprrﬁﬂdtdﬂ@é@ﬁn{e@pe #ncb\h@-pyga)nlq]m}Qge was dried over Na,SOy,

ﬁltere_ﬁf%f_i% %C@ﬁ%te&; e@g%?igéﬁw%%&r%é (@:Iélfn%ﬂm ;E/&ﬂlﬁ/ u(r@rg:(l)g I( %g%l déetate in

hexane mfibrceflragidovhg bf pe[fse(4(4cfaﬁ T#trMetﬁ4DDl 31,5]d5§u&abdmohme2-yl) phenyl]-

rmn b|ot|nlat e der.ived from
pyrroliie e gﬁweaaﬁnt&fep ARYYC 11%5@&*& Kb goUPHBE ey, and
aminoSMBeh @tqdeﬂ. Bi ot i n- KAl ETDKEYYTVKD Assay condi ti ons-used
are described bel ow. Assay Buffer: JAK Ki nase Buffer:
50nMM Hepes [pH 7.2], | O™ MyCl2, 1nM DTT, 20 | ng/n
BSA. The assay is carried out in this buffer. Assay
Format: The kinase activity of all three JAK ki nases
is nmeasured using a radioactive, end-point assay and
JAK Agisthinfermegionnmount s of 33P- ATP. The assays are carried
out in 96-well polypropyl ene plates. 25 Experi nental
Met hod: All concentrations are final in the reaction
Deteriixdtigrod, 8f Janudadinade (qm()ahﬁlmﬁml ed at room
tenperature. Assay steps are descrl bed bel ow
Enzyneesriyne pepfdd cayubstede u%ﬂdl age d|¢8|cub@d ql9#:100% DVBO t ypi cal | y
at a | Ox starting concentration of 1mM Final

2000/ARol JrSS PR PRS00 G2 P AR BRI Caf §7V4774)

pr eijaguh @ie@&immnﬁﬁ‘t Iﬁl@r@ﬁqﬁna(s@ dem il Mﬁlﬂfﬂi‘@é@dtaﬂ 14/629) or prepared.
avai l able), O. JAK3 (prepar

JAKIAKZ rReSL@mhmnntt lenanfamase domgmaf)r@n iMillirioae Echt Byl 4%64&)

pept T F Qe B it R RZ e iRy SF e s Pon toop of
J AKZ2IAIOKR it R S&Bce d¥ Tt %fpﬂldb Rebstiatd? BﬁﬁtindKA_@E”ﬁDKEQde"HVKD
concentrations of 1.5uM and 50uM respectively. JAK1

assay is carried out at an ATP concentration of | QuM
; ' t .on of 50uM The duration of
Assay Egdlgigfsﬁg@geb g?e %%\%‘@é&ﬂ AK3 is 20 m nutes. JAKl1l assay
is carried out for 40 minutes. Wth all three
eNZyAR Bﬁﬁé‘iCtJAKnﬁmﬁﬁeeBﬁﬁér”‘SWﬁe@% [f;F@@Q@OMgCM ImM DTT,

0.5M EDTA to a final concentration of
Img/ml BSA. The assay is carried out in this buffer.

Assay Format: The kinase activity of all three JAK kinases is measured using a
radioactive, end-point assay and with trace amounts of >*P-ATP. The assays are

carried out in 96-well polypropylene plates.

Experimental Method:
All concentrations are final in the reaction mixture and all incubations are carried at room

temperature. Assay steps are described below:

Compounds are serially diluted in 100% DMSO typically at a 10x starting

concentration of ImM. Final concentration of DMSQO in the reaction is 10%.
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10 25 ul of term nated reactions are transferred to
150 ul of a 7.5% (v/v) slurry of streptavidin-coated

waephads@se beads in MyCl2- and CaCl2-free | x PPROBPPDE051761

Buffered Saline containing 50nM of EDTA in 96-wel |,
1.2um Mul ti Screen-BV filter-@dl-ates. After a 30-ninute
i ncubati on, the beads are washed under vacuumw th the

f ol |@hﬁlﬁt@mdbhlfefl)eflﬁcubll&d%lﬂﬁerézyﬂﬁf(b SEMWAK3 2dthnkdreiafly aMdilable),
4 washes wt of 2M Nadl plus 1%
( v/ \9)215\4 éé{ﬂ%’dﬂ%’a%@ an %%ﬁWAﬁlmrép m%%?ﬁed

p| atI@esdct%Iﬁ £ {riht cf]bfth@gtﬁ:dfﬁ £0£h R5cIRGT YERE g bifhshrates (ATP and
u (;]?[ N% g %f FUI IS

hours. croscint 20 scintillation
addqﬁpuahe pacixodeh theaFAK Klinase Eﬁulffat)ehl thndAKRL K3 @@am ATP and the

| east m nutes of incubati ra ive cou e )
meaéﬁPTé TR USCABH (CRPGEBITARGDS %qcil% F‘%‘i 8@@1 W?I?QCP& o]ﬁﬁ{l assay 18
Coundffed Jte etrﬁls&"ﬂp %haéﬁtrhﬁépoffmw Erﬁi @f)&)tid@ caﬁ&h&aﬁdn of 50uM.
below. TABLE I1. 25 Conpound 1 CSO h

] a
1- Ad'1R.dusf N of ilfﬁmsamm 8AK2-aBd JAKG32 aQ mulutgsaf JAKI GipGuy is carried

g1 SEREYA RSV i SRR oA TR s B e wtion

(SYP@folfIMIEiDTAWa fif(tokédhBaBoRES YN, a St andard
ki nase assay adapted to a 96 well plate format.

assay Ylof tgmifagrdrsections aB-tiapfered mrhio wlod 2B (V/V) slurry of
d et %E%i)t{&@]ttdlinggosa\f\ééf %pﬁari%r@agi 16111\(;)9% h 51? &géf‘a’ rﬁle%q x%ogsrjate Buffered

rreasﬂamﬁs cohginingCOmM o EIDAM of 96- ﬁzdll 01 BlhﬁlMLdtlsa’Ben-BVAﬁEbr plates.
into an N-termnally biotinyl ated peptide substra

der A& 2 H0ominse Ieubatipnole bEads iee ATIEP HBEY C@pibR Sith'the fo llowing
consgipsHs sequence (Biotin-1laa DY*E). Phosphoryl ated
products were detected upon term nation of reactions

with EDTA Atodd Wlamead&duhtzwmlofz]&Nm@l avi di n coated

beads. esent at i v T e. .
Asoay  pl at bl T SaNa g0 of 2uENe! Bt R i ahSpRi ic
(M 1T por e Gath whR waterl0 MAOVAGS 10)
Washed plates are dried in a 60°C oven for between 1 to 2 hours.
70 ul of Microscint 20 scintillation fluid is added to each well of filter plates and after

at least 30 minutes of incubation, radioactive counts are measured in a Perkinelmer

microplate scintillation counter.

Representative 1Csq results are in Table II below:

TABLE II

IC50 h—jak3-
Compound
sf21-c
I-49 0.1522
I-50 0.1548
I-52 0.03242
I-54 0.1579

SYK Assay Information
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Streptavidin coated beads: Streptavidin Sepharose T™M
suspension 5.0On., in 50nM EDTA/ PBS diluted (1:100),

W@ 2o0eneddain Cat. No.: 17-5113-01) Conpounds: 1BCHEP1I0M9/051761
100% di net hyl sul foxi de (DVMBO), final conc.: conpound
0. 003- 100uM i n 10% DVMBSO 15 Brizynme: SYK RPA purified,
truncated construct of Spleen Tyrosine Kinase as 360-

Deterﬁﬁﬁatltﬁt 61CI|C5§ of Sllblbélﬂszrd”sgieIKmaW‘(Sﬂi) thhihieionf i nal
0. Q005 Peptide 1: biotinylated peptide is
SYK 1&&%&6@@%@ 6%aadmﬂ<maéﬁ yaorkniditng SnudiHerefompa cphipassay is

perfor Hsh?g llsfgﬂﬂeﬁr}&el H&Ellnrﬁnﬁ ﬁ%l?gg@l’es W r@%re% @%rlo half log

tock solution 20mMv onc.
dllutlo@ﬂ' l'a‘nd Ade mﬂsneﬁlﬁtoﬁ vollurhe HBispdsadyem2urdylthd RagHEGah of Naiclabeled **P
93202720), final. .concentration: 20M Buffer: HEPES:
ATBinfg a1 xtsringlly bippaylated peptidesthsrbs derivss Fomapgprally occurring

[ n
B I b e g A
detectédtipon tanmdanicneﬁ reRoohe wih MDA tand she@alldtion o2 Str€ptiavididocoated beads.
910022%?& I ut.eﬂ, éo ﬁ final concentration of 0.1%
Reprepegahive gespks arcde il abls byl 500 mM (G BCO, Cat. No. :
15575 038) final concentration: 0.1 nM DTT:
h r
1o 77593 PRIALT-b S RS P BSABESF RraEa it Glto
Cat MADVNOB38)33. 1000 f| nal concentration: | OmM Assay
Dilution Buffer nmM HEPES, 0. 1nM EGTA,

Na \RAiFRERXidan Coaéetf 'Pﬁ@ﬁ% 33@1%&%%@%@4 sllgpqwog@@mL in 50mM
1 md Lip E%%l?{?% 10@5'( MQH?‘&g/}g&ﬁf‘ﬁ?n IR

PCT/ EP2009/ Bead wash
( Phdsphatuvado LlK)meeld 19a%4 dimethyilsubfo Ridk I&BMSO)l%lal conc.: compound

pho r o jmental Method: 5 In 40L vol une,

26L OS%%AB@& {Q,/Dﬁﬁg i fied reconbi nant human

SYK3GRy R3O i‘@Km/{)uﬁi\@&i tih&Re WnkBud o SPlech T%sme Kinase aa 360-
%,r ations of oM

concen he tést conpounds, [usua
0. 00’1'3[5'] stocvk solut®34) 1 DyBd..avia: t3HeZ KD&I fimad cowmcs: OL(N)OkaM ed
for The ctlonvva initiate

b
t he aeaafki fc}ﬂot&? T%ipﬁzﬁt%&% qufvg O&Ib%R%tam Y OSFHENE| Pﬁ?fp)ﬁor-

th P,
T neyenitelin di oy e

15 rstavk sphgion @8miM, (fma\]/\alet érlvivat ed by the transf er of

25L A’f P: txlc?enrogna}g tSI’ r?phsogp ate 26 ml\ffl (ROCHE Cat. No.: 93202720), final
concentration: 20uM
Buffer: HEPES: 2-Hydroxyethyl piperazine-2-ethanesulfonic acid (Sigma , Cat. No.:
H-3375) final concentration: 50mM HEPES pH7.5
BSA: Bovine Serum Albumin Fraction V, fatty acid free (Roche Diagnostics GmbH,
Cat. No. 9100221) diluted to a final concentration of 0.1%
EDTA: EDTA stock solution 500 mM, (GIBCO, Cat. No.: 15575-038) final
concentration: 0.1mM
DTT: 1,4-Dithiothreitol (Roche Diagnostics GmbH, Cat. No.: 197777), final conc.:
ImM
MgCl, x 6H,0: MERCK, Cat. No.: 105833.1000, final concentration: 10mM
Assay Dilution Buffer (ADB): 50 mM HEPES, 0.1mM EGTA, 0.1mM Na Vanadate,
0.1mM B-glycerophosphate, 10 mM MgCl,, 1 mM DTT, 0,1% BSA, pH 7.5
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96 well 0.65m M I |ipore MADVNOB nenbrane/ pl ate
contai ni ng 200L 5nmM EDTA and 20% Streptavi di ne coat ed
wWhe@daod4ws PBS. The unbound radi onucl eoti des wePEI/BRINE51761
under vacuumwith 3 x 250L 2M NaCl; 2 x 250 L 2M
NaCl+l % phosphoric acid; 1 x250L H2O After the |ast
wash nenbrane/ plates were 15 transferred to an
adaBat waksabeffehealy/IdPBEAPhaphatd buffercakaloR) @ithand NaQl+ 1%
scintillation cocktail was added to each well and 4 h
| at dhoperisaeidnt of radioactivity was counted in a top
counter. The percent inhibition was cal cul ated based
on the uninhibited enzyne rate: % Inhibition= 100 / (1
Experimeh@b 0 dthbd:bi t or conc)") The 1 C50 was cal cul at ed
qg a non-1jnear curve tég with XLfit software

usi i | D
In 4018, g lpe <2013 o QP Bredilytedy prifiedageqmbpent hsmaflé;xKB@%f?(%T[ﬂé nM] was
oo af [ [ ' - ' ' t g -
mincd SN DR SRR ARETLIFIIARE (0P Tl Bbsuvt i
[10% JdbsISIO yhdathel niixtdey whsincibagd bt 10vhiih afRTobvi ous to one
of skill in the art that changes and nodifications
may be practiced within the scope of the appended
The kmhsei mactionhversaefionted byithe adlitian difel Ophder sibstode tdaktail domtaining the
above descriBtion is intended to he illustrative and

DYE peptide sshstriptet[Dwe 5 1], THE [S0aP08] &1 t ReATRV 2wV 13A]- SHbsi[ipubation at

o ~theref or be determ ned .n ith refe e t he,.
30° € gilolam e PR ofes ot anoby Heithat Bl 54 get By bfiden semple o a
96 weWotdy e VAN BBEEMAD VRO B! AL hOWh B9 1APRERMAEH: 2081 M mM EDTA and
along wth the full scope of equivalents to which such
20% Stteptaveliar @atadtbicadsed PBAD 2009/ 106445 PCT/ EP2009/ 051761
-63 Al patents, patent applications and publications

cited in this application are hereby incorporated b
The unbeuad egtienvcteotides werentashest yndepracapm with pasSdut @M MaCl; 2 x 250 uL

2M N%@%ﬁﬁ tq%glgpr%facibc{i B%W[E[ﬂéw eallrlglag @,t t%%‘%ﬁhdﬁ%rgget/ plates were
transfHRIIOH &4 'ad%lpolﬁlggt%{ ﬂ&@éﬂfﬂ RB-15 %ﬁﬁ%@@é@@%@%o pIL65 Ig.’h?aitiﬂﬁ cocktail
1. A und of al OR QN NN H

i
conp For mu wher el n:
was added to each well and 4 h later the amount of radioactivity was counted in a top counter.

The percent inhibition was calculated based on the uninhibited enzyme rate:

% Inhibition= 100 / (1 + (ICs¢/Inhibitor conc)")

The ICso was calculated using a non-linear curve fit with XLfit software (ID Business

Solution Ltd., Guilford, Surrey, UK).
The foregoing invention has been described in some detail by way of illustration and example,
for purposes of clarity and understanding. It will be obvious to one of skill in the art that
changes and modifications may be practiced within the scope of the appended claims. Therefore,
it is to be understood that the above description is intended to be illustrative and not restrictive.
The scope of the invention should, therefore, be determined not with reference to the above
description, but should instead be determined with reference to the following appended claims,

along with the full scope of equivalents to which such claims are entitled.



5 Rs R, R, R3, or R4; R is lower alkyl, |ower
al koxy, phenyl, benzyl, heteroaryl, cycl oal kyl,
waoedenoayx| oal kyl, or cycl oal kyl al kyl, opti one¢T/EP2009/051761
substituted with one or nore Ra; Rais Rb or R e
R b is hal ogen, oxo, hydroxyd3-or -CN; 10 R eis
-C(=OQR), -C(=OCH2(RIe) -S(R), -S(0)2(R), or
All patehss Qhtent(dgplicatioavvertid phtiightiods@wed irafhispylicalinmgs hasbyidcorporated
| ower. hal oal kyl , phenyl het eroaryl , cycl oal kyl_,
by refﬁép@rlgélgﬁa gg]rﬁty@r q:l&,]&urrggqeﬁitg @ﬁ?&l’ﬂ% gxtent ds if cach individual patent,

patent%?bﬁéa@i%}{%lr g%lgﬁg@%ﬁmlﬁ?s@tlh Qﬁfuhﬂ ﬁ&%ﬁéd tuted with one

nor e ogen oxy, |ower alkyl,
| ower al koxy, or |ower 15 hanaIkyI Reis H, Iomer

al kyl, I ower al koxy, -CN, |ower haloalkyl, phenyl ,
heteroaryl, cycloal kyl, or heterocycloalkyl; R f is H,
| oner al kyl, | ower hal oal kyl, phenyl, heteroaryl,

cycl oal kyl, or heterocycloal kyl; 20 R2 is N(R2a) 2;
each R 2a is independently H or R2b; each R2b is

i ndependently | ower al kyl, phenyl, heteroaryl,
cycl oal kyl, heterocycl oal kyl, or heterocycl oal kyl

al kyl ene, optionally substituted with one or nore
Rte; 25 Rte is Rzd or Rte; Red is hal ogen, oxo, or
hydroxy; RZe is -N(R29)2, -C(=O( R2 ), -C(=0Q R2 ),
- Q=ON(R2g)2, -N(R2g) (=0 ( R2 ), -S(=0 2(R2g),
-S(O 2 N(R2g) 2, WD 2009/106445 PCT/ EP2009/ 051761 -65
| ower al kyl, |ower al koxy, |ower hal oal kyl, phenyl,
heteroaryl, heteroaryl oxy, cycloal kyl, or

het er ocycl oal kyl, optionally substituted with one or
nore R2f; each R2f is independently H, hal ogen, |ower
al kyl, 5 lower al koxy, |ower haloal kyl; each R29 is

i ndependently H, |ower alkyl, |ower alkoxy, |ower
hal oal kyl , or phenyl;
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R3is -C(=O R3a; R3a is |ower alkyl, |ower alkoxy,
phenyl, or N(R3b)2; 10 each R 3b is independently H
w@eoobaomes al kyl; R4 is -Q(R4a); Rda is H or Re®I/RP209/051761

is | ower alkyl, phenyl, benzyl, |ower hal oal kyl,
cycl oal kyl, heterocycl oal ky#4- heteroaryl, optionally
substituted with one or nore R4a; 15 R4a is hal ogen,
hydr oxy, |ower al kyl, |ower hal oal kyl, or | ower

al koxy; QL is phenyl substituted with two @ a which
cone together to forma heCefiggyclic or heteroaryl
ring system optionally substituted with one or nore
1. Qbmm%@ndqftpomutaql ogen, hydroxy, oxo, or -CN; 20
QciSQdor Qe; Qdis _O , _S(Qe),
_S(=0(Qe), -S(=02(Qe), -
N(Qe)S(=02(Qe), 1A=Q(Qe) -A=0qQe), _NQe
)2, -N(Q e) O(=0) ( RoN-N =0 (Qe), or
-N(Qe)C(=ON(Q e)2; ch @ s independently H or

Qe'; 25 each Qe is degpendent |y | ower al kyl, | ower
al kenyl, phenyl, benzyl , N |ower hal oal kyl, |ower

hydr oxyal kyl , cycl oal kyl, heterocycl oal kyl, or
heteroaryl optional | y sulastitut gg,cWit:h one or nore

Qf is Q g or Qh; Qg is halogen, hydroxy, oxo,
RlsR(R Eﬁ OOQRY), or - 30 N(Q h)C( O)(Q h) each Qhis

de d | kyl |
a5 Dl e B R e RSB o hattog R Gesvetoation
or cyckRA8AARAE5 iR ERRARPEDR T e or BEreR/C] oal kyl,

het erocycl ogl kyl,, or heteroaryl, optlonally
subst i RUtieB axiR'H one or nore Q: each Q is

ndependent o palgg DAY o) 01 3Lk v
accept abl e Réfm ~CH@)ERY, 2C($®¢cmgm%@ wSdR BY, -8(@),(R'D, or —-S(=0)
wher el ? R | lower alkyl, lower alkoxy, amino, amido, lower haloalkyl, phenyl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkyloxy, or heterocycloalkyloxy
optionally substituted with one or more R'Y;
R'¢ is H, halogen, hydroxy, lower alkyl, lower alkoxy, or lower
haloalkyl;
R is H, lower alkyl, lower alkoxy, —CN, lower haloalkyl, phenyl,
heteroaryl, cycloalkyl, or heterocycloalkyl;
R'is H, lower alkyl, lower haloalkyl, phenyl, heteroaryl,
cycloalkyl, or heterocycloalkyl;
R” is N(R™);
each R* is independently H or R*;
cach R? is independently lower alkyl, phenyl, heteroaryl, cycloalkyl,
heterocycloalkyl, or heterocycloalkyl alkylene, optionally substituted with one or
more R*;
R* is R*or R,
R**is halogen, oxo, or hydroxy;
R*is -N(R?®),, -C(=0)( R?®), -C(=0)O( R*®), —
C(=0)N(R™)2, -N(R*)C(=0)( R*®), -S(=0)o(R*®), -S(0)> N(R*).,
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3. The compound of claim2, wherein R is |ower alkyl,
preferably tent-butyl. 10 4. The conpound of claim1,

wob@ead@4R is Wand R2 is NH(R2a), preferably wher/@pP109/051761

R2a is R2b as defined in claim1l. 5. The conpound of
claimi1, wherein Qa is Qb;6preferably wherein Qb is

hal ogen or 15 hydroxy. 6. The conpound of any one of
claims 1-4, wher giwer 611@1 ll@wéﬂ a&ko&y, [oher h@lﬁpl@yh @h@fyl heteroaryl,
claim®6, wherein ei s g (é

Qe, and Qe is eewawmp oy kal At Qfﬁ%ﬁc yl optionally
substituted with rZhe corrpound of
claim6, wherein @ﬁtu%dmﬁ&&q)gmoéq " and Qe' is

het erocycl oal kyl ,  opti onakdch Fszﬂissnddpancknhtle halbgen,dower alkyl,
nore Qf. 25 9. Aco ound. of for OR QNNH

Il wherein R is lo LRRORY: Py a%ﬁuﬁ%ky phenyl ,
benzyl, heteroaryl, cycloaljeylp® 1shﬁ&&{eﬁ&é{ﬁlbr%|lwbp allyl, lower
cycl oal kyl al kyl , optionally substituted w one or

nmore Ria; WO 2009/ 106akexpdwarrdad:dsr phenyl; 67- R | a

I §3R b0 R b is hal ogen, oxo, hydroxy, or -CN,
Rei s‘tb(épl%qw) Q=0 C2(Re), -S(R), -S(0)2(R),
or - S(RO)is ldwRr)alkyl, ki aakdsw ,phhﬁwe& wiikd)y, amino,

am do, |ower halpalk yl het er oaryl ,

cycl oal kyl , cashRer éﬁcl}l%fm@aqiwllyH@y@I“@élalkyl oxy, or

hgt %rgy el oaI kyl oxy optionally substituted with one or
nor e I%’ d is H hal ogen, hydroxy, |ower alKkyl,

| ower RIkie¥yor BOF; | ower haI oalkyl; Re is H |ower

al kyl , Iomer4alkoxy ower hanaIkyI phenyl ,

het er oaryl , Reyié Il%’équéy‘iyl H%‘Pnfﬂe?féﬂilcm eééllal@)?p(yl FQD’FIOF‘I§YH
| ower ﬁi‘cgﬁélc clJ) rhdaloeah i%i)ltfnepﬁ%)égltuﬁﬂt\ﬁﬁp@l{eydr’rnore R*;

cycl oa ferocy
R* is halogen, hydroxy, lower alkyl, lower haloalkyl, or lower

alkoxy;

Q' is phenyl substituted with two Q'* which come together to form a heterocyclic or heteroaryl

ring system, optionally substituted with one or more Q'* or Q';

le is halogen, hydroxy, oxo, or —CN;
Q™is Q" or Q'

Q'!is—0(Q"), -S(Q"), -S(=0)(Q"), ~S(=0)2(Q"*), ~C(=O)N(Q"),, -
N(Q")S(=0)2Q"), -C(=0)(Q"), ~-C(=0)O(Q"), -N(Q")2; -N(Q')C(=0)(Q™), -
N(Q")C(=0)0(Q™), or -N(Q")C(=0)N(Q")2;

ecach Q'° is independently H or Q'¢’;

cach Q' is independently lower alkyl, lower alkenyl, phenyl, benzyl,
lower haloalkyl, lower hydroxyalkyl, cycloalkyl, heterocycloalkyl, or heteroaryl,

optionally substituted with one or more Q"

Q'is Q' or Q';

Q'8 is halogen, hydroxy, oxo, —C(=0)Q'™"), or —
N@Q™MC(=0)(Q"™):

cach Q' is independently H, lower alkyl, lower haloalkyl,
lower alkoxy, lower hydroxyalkyl, amino, phenyl, benzyl,
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Q is defined according to any of the clains 1 to 8.
15 10. A conpound of Formula | selected fromthe group
W@ osiieiiehg o 1-[2-(2, 3-Di hydro-benzo | PCT/EP2009/051761
1, 4] di oxi n-6-yl)-5H pyrrol o
[ 2, 3-b] pyrazi n-7-yl ] - 3- net hyd6-but an- | -one;
1-(2-Benzo [1, 3] dioxol-5-yl-5H pyrrolo
[ 2, 3-b] pyrazi n- 7eydlgalidyl Nt diw b ydisdlian,- ol hetaddeyl, optionally substituted
2,2-Dimethyl - | -[2-(4-nethyl:3, 4-di hydro-2H benzo |
1, 4] oxazi n- 7- yl ) Wifl4oBg oF BI0F R2; 3- b] pyr azi n- 7-yl ] -
propan- | -one; 1-[2-(l H 4 - f
-b] pyrazin-7-yl] -2, 2-di rret&{%q}lqb pléc%%ek-eé#n%r%@gbﬂ h[yam%y’ lower
1-12- (1 H I ndol -6-yl) alsih pprardaloalkyR o8 lower alkoxy;

ors RSB b P TP 0P ) o
-b] pyrazin-7-yl] -2,2-dinethyl-propan- | -one; 6-

[7-(2,2-Di et hyl - propionyl)-5Hpyrrolo [2,3

2. - b] pSheapimpo@nd/df claipy D-vdhareinRyis RAH benzo [ 1, 4] oxazi n- 3
- one; 2,2-Dinethyl- |
-[ 2- (4- met hyl - 3, 4-di hydr o- 2H benzo |

3. |, 4laashdpobnd b clBibh PYWKREA R' 3s Bwll BB DkdTerdbM! tbri-butyl.
propan- | -one; 6-
[7-(2, 2- Di net hyl - propi onyl )-5Hpyrrolo [2, 3

4. i g]_ %{G%B@P‘er{l(ﬁéﬁ czl%i}ﬂo—ﬁ p’lk{’gl%ﬁ)l}l !%éﬁlfél/a?l? 321_1)??1 %l"(gni ;prgferably wherein R*

is R?® apdafinedidn cla@a y) ] - 4- met hyl - 4H benzo |
1, 4] oxazin-3-one; 2,2-Dinethyl- | -[2-(l
-pyridin-3-ylmethyl -1 Hindol-6-yl)-5H pyrrolo

[ 2, b ~Qne; o=
S BB L BRI, gl o PhE 4y tosen or
hydrok, 3- b] pyrazin-7-yl]-propan- | -one; 2,2-Dinethyl- |
-[2-(l -pyridin-4-ylnethyl-1 Hindol-6-yl)-5H pyrrolo
[2,3-b] pyrazin-7-yl]-propan- | -one; 6-
6. [ 7- (BheZoRipaBADYF aRr PRIGTRNKiDs P, RAERRH Q' is Q'°.
[2,3-b]pyrazin-2-yl]-2,2,4-tinmethyl -4H benzo |
1, 4] oxazi n-3 WD 2009/ 106445 PCT/ EP2009/ 051761 - 68-

one;6-[ 7- (2, 2- Di,net hyl - pr.opiionyln -5kt p QL 0~le - Ale le’
T Do e ndo R SR ARHIR S e RN ol s e @ i
lower 41k4], @pa@hdltySubftuted with one or more Q'.
4- Benzyl -6-[7- (2, 2-di net hyl - propi onyl ) -5H pyrrol o
[ 2, 3-b] pyrazin-2-yl]-2,2-di nmethyl -4H benzo |
1, 4] 1.0-.3- P Ko { . Ic . le le - e’ le’ -
8. 10 ( 1%3@2%0?1%(3 ?f%lﬁ]#%?,n\_g%e{r%n)q 1ISI-(|2i ’n(aolls- 8_ yla]nd Q' is heterocycloalkyl,
optionaBitsphstinatdwitR oBe bl pyreai'n-7-yl} -2, 2-di met hyl -
propan- | -one; 2,2-Dinethyl- | -
{2-[3-(1-nmethyl -1, 2,3, 6-tetrahydro-pyridin-4-yl)-1
9. Hindebmfsildlsrabms fol o [2,3- b] pyrazin-7-yl}
- pr opan- ? -one; 4-Am no- N-
{6-[7-(2, 2-di met hyl - pr opi onyl ) O,
[2,3-b]pyrazin-2-yl]-1 Hindol -
benzenesul f onani de; 2Q ' h
-pi peridin-4-yl-1 Hindol
[2,3-b]pyrazin-7-yl]-pro

H pyrrolo

I -[2-(l
pyrrol o
ne;

I

wherein R' is lower alkyl, lower alkoxy, phenyl, benzyl, heteroaryl, cycloalkyl,
heterocycloalkyl, or cycloalkylalkyl, optionally substituted with one or more R'%;
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2,2-Dinethyl -6-[7- (I
- met hyl - cycl ohexanecar bonyl ) -5H pyrrolo [ 2, 3

WO bjopste@as n- 2-yl ] -4H benzo [ 1, 4] oxazi n- 3- onePCTEP2009/051761
[7-(2, 2-Di et hyl - propionyl )-5Hpyrrolo [2,3
-b] pyrazi n-2-yl] -4H benzo [67t, 4]t hi azi n- 3- one;
6-[7-(2, 2- D net hyl - propi onyl ) -5H pyrrol o
[ 2, 3- bRAYiE &T01R2% Y1 | - 2, 2- dinethyl- 4-pyri di n- 2-yl met hyl

-4H benzoDkné 4] oxazi n- 3- one
6-[7-(2,2 t AYPLSH 819 -dBITORYERL s ol o
[ 2, 3- b] pyraging Z?QQ )?% IZf) dqﬁgm (ﬁ%zs{mﬁ?hgt@ﬂ(ﬁhf)y&r _S(=0)

et hyl) - 4FLbenzo ] oxazi one;

6-[7-(2,2-IX )t h)y\}e{ plk@rpll(nmgd Allecbivh; {uylmoolamﬂo lower haloalkyl phenyl,

[ 2, 3- b]pyra 3- hydr ox Xymet h prop

yi)- 2.5 o emynlabelbehsh ey bst v SoUREo RN or o

[7-(2, 2 D' ”ﬁét@ﬂblcyﬂéélﬂll@ﬁ/ Bﬂtl&l"&l?)ﬁﬁlgﬁh@ed with one or more R'?,;

[ 2, 3-b] pyrazi n- 2= i'ndol -4-yl}

nmet hanesul f onam B_e is K, hiilegen, hydroxy, lower alkyl, lower alkoxy, or lower

7-(2,2-D nethyl rqglonyl) SFprrroIo

2, 3-b] pyrazi n- 2 ’H—|ndol 4-yl} -

enzenesul f onam R@,lsH lower alkyl, lower alkoxy, ~CN, lower haloalkyl, phenyl,
[2-(4- BenzenesulfonyI-S 4- |hydro ZFLbenzo [
4] oxazi n- 6-yl) @F;oaw,rc-‘cypbawl 9r hpiepgvelopllylz- v |

2,2- dinethyl -

6-[7-(2, 2- D net Em@gl;, %_)06\{66 %&SI ,_l(g!i/_éréilagora]oliy(l), phenyl, heteroaryl,

2, 3-b] pyr azi n- ZGydlc]a-Ikl.yU‘Kﬁ{HWéredycl'daﬂdydiCﬂnd4-

s

ul fanoyl } I) acet am de; N-(4-

[
[
b
1-
1,
{
[ -
Q'is %@@nﬁekawr AW D¢ BRohtP - 5H pyrrol o
[

2, 3-b] pyrazin-2-yl]-2,3-di hydro-benzo |
1,4]oxazine-4- sulfonyl} - phenyl ) - acet am de;

10.  4- A nompbunde{[Foriidlad-sdientet! Hiyoln the @powgngonyisGikg @iy r r ol o
[2,3-b]pyrazin-2-yl]-1-nmethyl-1 Hindol-4-yl} -
benzenesul f onani de; WO 2009/ 106445 PCT/ EP2009/ 051761

1-[2- GﬁD;h dro-benzo[1,4]dioxin-6-yl)-5H-pyrrolo[2,3-b azin-7-yl]-3-methyl-butan-1-one;
[ 4Y»4 Anlng b]enzenesyu)for]%ylr é Ap%' %l# enz%

1-(2- lﬁ@zozﬂ] bbdaachthylsiH}pmlg[ﬁr} b]pwra{zm-%-yb}iowawlﬁutan- lypire;
2,2- D{lrget[%;ffj gy %JP %1 F}@ 1$P1gr8 %ﬂ%e&zoé&ﬂ!}o)ﬁ%l& C)yl) -5H-pyrrolo[2,3-b]pyrazin-7-yl]-

propalﬁ-z -oeb] pyr azi n- 2- yI] 1 H-i ndol -4-yl} -

benzenesul f onani

1-[2-( gL-frdo|-4-yD)- iﬁwrrﬁ!,ﬂp értﬂmrr%gkﬂyylk%@jﬂmemyarpmpan-1 -one;
1-[2- ({)112—1 I?hdl81 @ ; on%ﬁ/‘l%a%l[i Rl_:lb]ll)#rhﬂgql ylf'?ﬂ élrnef]hyfl P&Haﬁ I-ong;

enzenes

1-[2-16F[ndo-2; yb-ﬂi‘:[-lp@trby):[E B#“tr}pyrmgiﬁylﬂialﬁpdﬂmdﬂyd}propan-1 -one;
r 2 Hin
6-[7- @%9&@3@%#@%&4 Besplrs bxyré}zmw}%:evl]é %Lﬂlmﬁtﬁvk“%zheazo[l 4]oxazin-3-

one; {6-[7-(2, 2- dlnethyl propi onyl ) - 5H pyrrol of 2, 3-b] pyr azi

n-2-yl]-1H indol -4-yl}-am de;
2,2-Dimethyl-1-[2-(4-methyl-3,4-dihydro-2H-benzo| 1,4 ]oxazin-6-yl)-5SH-pyrrolo[2,3-b]pyrazin-7-yl]-

propan-1-one;

6-[7-(2,2-Dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-4H-benzo[ 1,4 Joxazin-3-one;
6-[7-(2,2-Dimethyl-propionyl)-5H-pyrrolo[2,3-b]|pyrazin-2-yl]-4-methyl-4H-benzo[ 1,4]Joxazin-3-one;
2,2-Dimethyl-1-[2-(1-pyridin-3-ylmethyl-1H-indol-6-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
2,2-Dimethyl-1-[2-(1-pyridin-2-ylmethyl-1H-indol-6-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
2,2-Dimethyl-1-[2-(1-pyridin-4-ylmethyl-1H-indol-6-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
6-[7-(2,2-Dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-2,2,4-trimethyl-4H-benzo[ 1,4 Joxazin-3-



Pyri di ne-3-sul fonic acid
{6-[7-(2, 2-di et hyl - propi onyl ) - 5H pyrrol o[ 2, 3- b] pyr azi
WO2@90443H- i ndol - 4- yl} -am de; PCT/EP2009/051761
6- Ami no- pyri di ne-3-sul fonic acid
{6-[7-(2, 2-di met hyl - propi ony4®-- 5H pyrr ol o[ 2, 3- b] pyr azi
n-2-yl]-1H indol -4-yl}-am de;
one; (1-Methyl-cyclohexyl)-[2-(4-nethyl -3, 4-dihydro-2H benz

6-[7- czréepﬁgﬁgoxﬁﬁblgggbs%p%lg A Bl PR EL B dimmethyt-4nt-
( I 5-yl -5H pyrrol o
benZOEl g]ggﬁl@grdggl n-7-yl)-propan- | -one; 1-[2-(1
4-Berdyl-0d 2% d)2-dimgihyl-pidppynyt)ed H-pyrrolo[2,3-b]pyrazin-2-yl]-2,2-dimethyl-4H-
razin-7-yl]-2,2-di methyl -propan- | -one;
benzoﬁl f]QX?(JilP fidazol - 5-yl ) - 5H-pyrrol o
1-{2-51293391291/-291%1%11?:33@1}-1ﬁhl%d@l%t? grr@leﬁm b:]pyr&r'@ﬂ ~yl}-2,2-dimethyl-

- -qU|n0|n H-pyrro
pTOPaIE-Z ;@eb] pyrazi n-7- yI) propan- I -one ,2-Dinmethyl- 1

22-Dfts8 | s e £ 8 35 Blranbiafo 1@%@1% JH8indak iy :stj-pymolo(2.3-

b]pyrazh?.ﬂyﬁ} Byl zcheH i ndazol - 5- yI )-5H pyrrolo
razin-7-yl ropan- -one; 2, 2-Dinet

1
4 AN 16 f%gzrz émptlzyl;u]rmpwpé&l PETaklgi- s]pyxa)zmszsryayﬁf Sdgl-a-y1}-
benzelie?stl%’%npﬁé azin-7-yl]-propan- | -one; 1- {2-]

nzyl -pyrrolidin-3-yl)-1 Hindol-5-yl]
2,2- Dﬂﬁbﬂlpyl-l[b-l(b-p[pzrlambﬁ] pyﬂHandbl%uylb}SHﬁyr%ld[Qrﬁéb]]Wkazmﬂ yl]-propan-1-one;

2,2- Dplmf#ewld@wﬁlélWﬁ@tlﬁwoaewmalzﬂny{:) %}%*pmploww&%azmi yll-4H-

24 P¥r@zi n-7-yl]-propan- | -one; 2,2-Dinethyl- |
benZOE Zﬁﬁ% _gy(?%dln 4-yl met hyl -1 Hindol - 5-y|)-5H— pyrrol o

7'[7-([222-Birh%tby1l’implt@ﬁ?1-)‘>5ﬂ gﬁ;@g@;ﬁ b]py;azgez y1]2412:jbauc§1,|4|y;naim-3-one;

- -[3-(1-ne - , 3,65 ahydr o- .N-4- -1,.

673 Bl oBtD PmloFz%e-ﬁpaf%gﬂ-gwﬂi,?:c{mn?thy%ﬁ-ag;gﬂm-z-ylmethyl-m-
benzoLL4]@Q§51ng o%‘eD‘ methyl - | -[2-(3-piperidin-4- y|

i'ndol y-5H pyrrolo [2, 3- b] pyrazi n- 73/ ro an-
6-[7-(2,2- Bﬁeethy][-mopmnyl.)-ﬁﬂqﬂpm(ﬂopy} -plsrzpy 2 rybl-2-di rnethyl 4- (2 morpholin-4-yl-

-b zin-7-yl]-(1-methyl -cycl ohexyl) - net hanone;
ethyl)'u%kﬁ‘?‘ﬁ%%]%f%znf;' : 2( di met hzl p?/opi onyl>/) ) 5H pyrrol o
6-[7- ([223 Bnh&tnylt@apﬁngzk)%ﬂ pﬁrcﬂe[mmpljrdm DdW-4-43- % droxy-2-hydroxymethyl-propyl)-

- benzenesul f onam de; and WD 2009/ 106445
2,2- le@h/YEﬁ’ 7old ¥ierezin-FOng- A no- N-

NS e T PR Ao A YR R R pot4-41-

methabeifenasidef onam de. 11. A nethod for treat| ng an

i nf | ampat ory or  aut oi nmune i.tion co
N- (640hi3-Ar St ?ﬂ@rqnionya) éfétnygﬁéo%?ﬁ%l@@azmr?e 51?101-4 yli-
benzeﬁc{%ﬁff&@a%‘iﬁécal ly effective amount of the corrpound of
claim1. 5 12. A nethod for treating an inflanmatory

1-[2- (delii\dlzbnasnlfmdﬁﬂ dihydroaifibenzt] &daxgzined-pl)5ét-pemnilof2n3-b]pyrazin-7-yl]-2,2-
dimet ed thglreof a therapeutically effective anount of the
1me l%y Bf%claim1. 10 13. A nethod for inhibiting

N-(4- tquiJ(i g{]?lglﬁlttlfy@-ﬁ)%ﬁld&%llﬂ5ﬁ$y%[0 [28081pIrakiiQ - AL RAESY BT HA8d01-4-
ylsulfamoyl} phenyl) acetamide;
N-(4-{6-[7-(2,2-Dimethyl-propionyl)-SH-pyrrolo[2,3-b]pyrazin-2-yl]-2,3-dihydro-benzo[ 1,4 Joxazine-4-
sulfonyl}-phenyl)-acetamide;
4-Amino-N-{6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1-methyl-1H-indol-4-yl } -

benzenesulfonamide;



need thereof a therapeutically effective anount of the

conpound of claim1, preferably wherein the
w@e@bitbawnt i ve di sorder is cancer. 14. Use of PECEEP2009/051761

compound according to any one of the clains 1 to 10 in

the manufacture of a 15 nedi%anment for the treatnent

of an inflammtory disorder or of an autoi mmune

1-{2- [il (iﬁkDAdﬁﬂio bdrzenésaifpoyld, 4adi pdrdi My béopinyloien-6fyl1-8H-pyrrolo[2,3-b]pyrazin-
ims 1 to 10 for use in the treatnent of an
7-yl}- ?#f‘ilﬁﬁ‘r’f’éd BrAP2fils¥icdler or of an aut oi mune di sorder. 20

4-ChibBo-NTRE[7- 0201 @Ry 1830 HERA5-SRES RS 81 31 RHRY G 2-y1]- 1H-indol-4-y1} -
benzenesulfonamide;
N-{6-[7-(2,2-Dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1H-indol-4-yl } -4-fluoro-
benzenesulfonamide;
N-{6-[7-(2,2-Dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1H-indol-4-yl } -4-methoxy-
benzenesulfonamide;
6-Chloro-pyridine-3-sulfonic acid {6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1H-
indol-4-yl}-amide;
Pyridine-3-sulfonic acid {6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1H-indol-4-
yl}-amide;
6-Amino-pyridine-3-sulfonic acid {6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1H-
indol-4-yl}-amide;
(1-Methyl-cyclohexyl)-[2-(4-methyl-3,4-dihydro-2H-benzo[ 1,4 ]oxazin-7-yl)-5H-pyrrolo[2,3-b]pyrazin-
7-yl]-methanone;
2,2-Dimethyl-1-(2-quinolin-5-yl-5H-pyrrolo[2,3-b]pyrazin-7-yl)-propan-1-one;
1-[2-(1H-Indazol-4-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-2,2-dimethyl-propan-1-one;
1-[2-(1H-Indazol-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-2,2-dimethyl-propan-1-one;
2,2-Dimethyl-1-(2-quinolin-6-yl-5H-pyrrolo[2,3-b]pyrazin-7-yl)-propan-1-one;
2,2-Dimethyl-1-[2-(1-methyl-1H-indazol-4-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
2,2-Dimethyl-1-[2-(3-methyl-1H-indazol-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
2,2-Dimethyl-1-[2-(1-pyridin-2-ylmethyl-1H-indol-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
1-{2-[1-(1-Benzyl-pyrrolidin-3-yl)-1H-indo1-5-yl]-5H-pyrrolo[ 2,3-b]pyrazin-7-yl }-2,2-dimethyl-
propan-1-one;
2,2-Dimethyl-1-[2-(1-pyridin-3-ylmethyl-1H-indol-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
2,2-Dimethyl-1-[2-(1-pyridin-4-ylmethyl-1H-indol-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
2,2-Dimethyl-1-{2-[3-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1H-indol-5-yl]-5H-pyrrolo[2,3-
b]pyrazin-7-yl}-propan-1-one;
2,2-Dimethyl-1-[2-(3-piperidin-4-yl-1H-indol-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-propan-1-one;
[2-(1H-Indol-5-yl)-5H-pyrrolo[2,3-b]pyrazin-7-yl]-(1-methyl-cyclohexyl)-methanone;
4-Amino-N-{6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1-methyl-1H-indol-4-yl } -

N-methyl-benzenesulfonamide; and



10

15

20

WO 2009/106445 PCT/EP2009/051761

-70-

4-Amino-N-{6-[7-(2,2-dimethyl-propionyl)-5H-pyrrolo[2,3-b]pyrazin-2-yl]-1H-indol-4-yl} -N-methyl-

benzenesulfonamide.

11. A method for treating an inflammatory or autoimmune condition comprising administering to

a patient in need thereof a therapeutically effective amount of the compound of claim 1.

12. A method for treating an inflammatory condition comprising administering to a patient in

need thereof a therapeutically effective amount of the compound of claim 1.

13. A method for inhibiting T-cell proliferative disorder comprising administering to a patient in
need thereof a therapeutically effective amount of the compound of claim 1, preferably wherein

the proliferative disorder is cancer.

14. Use of the compound according to any one of the claims 1 to 10 in the manufacture of a

medicament for the treatment of an inflammatory disorder or of an autoimmune disorder.

15. Compound according to any one of the claims 1 to 10 for use in the treatment of an

inflammatory disorder or of an autoimmune disorder.

16. The invention as described herein above.



