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This application clainms the benefit of provisional U S. Patent Application
61/ 120,587, filed Decenber 8, 2008, provisional U S. Patent Application
Nunber 61/WwoQpBHhds2sfil ed Decenber 23, 2008, and provi sipamals2dgde/mesi3at ent
Application Nunmber 61/240,979, filed Septenber 9, 2009, each of which is
hereby i ncorporated by reference. [2] Provided herein are certain

i m dazopyrazi nes, conpositions, and nethods of their manufacture and use.
[3] Protein kinases, the largest famly of human enzynes, enconpass well
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di seasezé('ﬂlggg?e%an grslg egﬂggd'ﬁ?g@ Iﬁﬁ%}gh as tuxgg‘g‘ c] vel oped to deplete
B-cells repr Ewr}utnganchbrpdmdeadsdomwvatmanfrb@th imynurpreceptens apd ialegdnsmune
A | ot TR e M SEIaRR, AU B BOR-, 30 chBgiroraan o N9 | mune

conpl exes are known 't a I'c rolé Yiine di sease and/ or

i nfl ammmmomcsameyroa‘m»bpaemaqganon medifsofi BAaMspintthe sygoplasinbddce sf i s

depende t ndent
apon sy RecletrBitalMit ey aRSER, S ot filag Brotheliibey PRRE
dependemotis githkiakgptors) e ddingtosaatilvatiByrkofcyk drel subséquiera phosytidoylaitorsarad

B-cel | negiqted atho eni c. aC@H& |nclud|ng aut oanti body production.
Ther ef or& V¢ WHIOIS P\”Bf‘n ?ﬁméﬂgk‘a %’é?"ﬁg ‘activity in cells is proposed as a
treatment for autoi nmune di sease through its effects on autoanti body
producti on. [8] Syk also plays a key role in FCERI nedi ated nmast cel
degranul ati on and eosi nophil activation. Thus, Syk is inplicated in

al lergic disorders including asthma. Syk binds to the phosphoryl ated ganma
chain of FCERI via its SH2 domains and is essential for downstream
signaling. Syk deficient mast cells denonstrate defective degranul ation,
arachi doni ¢ acid and cytoki ne secretion. This al so has been shown for

phar macol ogi ¢ agents that inhibit Syk activity in mast cells. Treatnent
with Syk antisense oligonucleotides inhibits antigen-induced infiltration
of e05|nophlls and neutrophlls in an ani mal nodel of asthnma. Syk def|C|ent
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hydr oxy, carboxy, cyano, cycloal kyl optionally substituted with one or two
groups chosen from hydroxy, |ower al koxy, and | ower al kyl, cycl oal kyl oxy
optionally substituted with one or two groups chosen from hydroxy, | ower

al koxy, amaol2onecs2at kyl , het erocycl oal kyl optionally sulrgtis2uoedsas t h one
or two groups chosen fromacyl, halo, optionally substituted am no,

hydr oxy, | ower al koxy, |ower alkyl, |ower alkyl substituted w th hydroxy,

| ower al kyl substituted with | ower al koxy, |lower al kyl substituted with
one, two, or three halo groups, optionally substituted am no, optionally
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substi tut ed vm t one gl.;yga ps chosen fromh Bt ionally substituted

am no, *8@6?0’89%8 Weqn kipdipg to PBQ&J?“%YQ@W Gibhad ieed with
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[008] Syk also plays a key role in FCeRI mediated mast cell degranulation and
eosinophil activation. Thus, Syk is implicated in allergic disorders including asthma. Syk
binds to the phosphorylated gamma chain of FCeRl via its SH2 domains and is
essential for downstream signaling. Syk deficient mast cells demonstrate defective
degranulation, arachidonic acid and cytokine secretion. This also has been shown for
pharmacologic agents that inhibit Syk activity in mast cells. Treatment with Syk
antisense oligonucleotides inhibits antigen-induced infiltration of eosinophils and
neutrophils in an animal model of asthma. Syk deficient eosinophils also show impaired



R5 is hydrogen, provided that if R3 and R4 are hydrogen and Rl is

3- net hoxy- 4- (nor phol i n-4-yl car bonyl ) phenyl, 4- (norpholin-4-yl)phenyl,

3, 4-di et hoxyphenyl , 3-fl uoro-4-met hoxyphenyl, 4-(4-

et hyl pi perwoizotobeészk) phenyl , 4- (3- oxopi per azi n- 1-yl ) phemgirjusdoof/neseqzhol i n- 4-
yl ) phenyl, 3-nethoxy-4-(norpholin-4-yl)phenyl, 3-nethoxy-4-nethyl phenyl, 4-
nmet hoxy- 3- net hyl phenyl , 2-(di met hyl am no) et hoxy- 3- net hoxyphenyl ,

3-et hoxy-4- WD 2010/ 068257PCT/ US2009/ 006445 net hoxyphenyl, or

4- et hoxy- 3- met hoxyphenyl, then R2 is not phenyl substituted with -(CO NH R6
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substi t ydadnigy! wherein said phenyl is optionally further substituted with
a group chosen fromnethyl; if R3 and R4 are. hydrogen and R2 is
4- car banoy!| pHYry| Provided 'fRﬂt ipastrane WW'W&FBWWFWTF?WWSWWOUWS of
3- (1- hy gopnmatiny! ) phenyl . 4- (1H i m dazol - 2-y1) - 3- met hyl phenyl,

3- met hoxy- 4- (pil peridi n-4-yl oxy) phenyl , 3-nmet hoxy-4-(2-
met hoxyet hoxy) phenyl , 4[ 2- (di net 'ﬁy&l\am no) et hoxy] - 3- net hoxyphenyl , 4-(2-
hydr oxyet hoxy) - 3- met hoxyphenyl , 3- melthoxy- 4- (propan- 2-yl oxy) phenyl , 3-
nmet hoxy- 4- pr opoxyphenyl , 4-(propyl cafrbanoyl ) phenyl, 4-ethoxy- 3-
met hoxyphenyl , 4-(1H i m dazol -2-yl) - met hoxy- 4- (1H pyrazol -
yOphenyl, if R3 and R4 are hydro pyridin-3-yl substltuted W th
carbanoyl, then R1L is not 3, 4-di HRB and R4 are hydrogen
and Rl is 4-ethoxy-3-nmet hoxyphenyll /s not phenyl substituted with
met hyl and further substitut Fi9 where Rg is hydrogen and Rg
i s 4-(met hyl car banoyl ) phenyl ,"2and fufther prpvided that R2 is not phenyl
substituted with -NHC(O)R11 where RLL is opt ggnal I'y substituted aryl ..
[012] Also provided is at |east one Bhenical entity{@hosen from conpounds
of Fornul a |

and pharmaceutically acceptable salts thereof, wherein

R is phenyl substituted with one or two groups chosen from
halo,



R1 NH and pharmaceutically acceptable salts thereof, wherein Rl is
phenyl substituted with one or two groups chosen from hal o, hydroxy,
carboxy, cycloal kyl optionally substituted with one or two groups chosen
from hydr owp,20lomeexs7 al koxy, and | ower al kyl, het er ocyclraksgbesepdssonal |y
substituted with one or two groups chosen from hydroxy, |ower al koxy, |ower

al kyl, lower al kyl substituted with hydroxy, optionally substituted am no,
and oxo, heteroaryl, amno optionally substituted with one or two groups
chosen from | ower al kyl, |ower alkyl substituted with halo, |ower alkyl

substituted wdédaxjpydroxy, and |ower alkyl substituted with |ower alkoxy,
-C(0) NR6R7 wherein R6 and R7 are independently selected from hydrogen,

| oner al kyl , CRO®Y: al kyl substituted with hydroxy, |ower alkyl substituted
Wi th opti onabk‘ynéubsti tuted am no, cycloal kyl, aryl, heteroaryl, and

het erocycl oal kyl, or R6 and R7 together with the nitrogen to which they are
bound f or m acgcloalisyl ppiienallyrselstistesk withyene al g groupgclpsendram hydrowhst i t ut ed
with one or two g droxy, |ower alkyl, and |ower alkyl
substituted with {?%ﬁ@ws‘@'?’d%%mr wherein R6 and R7 are independently
sel ect ed fronydgalkyaaenoptionaby substiuted Wishene air kwod geanpstchoseretiomi hyidraxydr oxy,
| oner al kyl substj i t j |.l'y substituted am no, cycl oal kyl,
aryl, heteroaryl ,foﬁhgﬁgﬁr%gagﬁggagvl, or R6 and R7 together with the

ni trogen to heiectcychalkyboptionalinsubstitutedwh one or twe ghreupsahbsérefromyadyhal kyl

ring optionally sufstitut wi.t . on t t roups _chesen, from,hydroxy,

| oner al kyl, and F%%e?pﬂz?f'g@\f 5%&3‘?56&‘&@-%%"&3@8@?@& JRW%MW at
I_eaﬁt one of R6 almd:eRalkylrS]sum@tituftadjwmBWrokaG\re@dlkwsljaEﬂnuﬁednﬁih! Iywefllbsti t ut ed
with one or two groups,chosen fro roxy, | ower 0 optionally
Subst Lt ut e am nokOR: (e ke USRS ong, v or BirsE o bR

het er oar yl oxy, angptiopafy sabdfitite® BininD) ablionaly Bsibstitiiedtheté bbychietkyd aridho

groups chosen from hydroxy, |ower al koxy, halo, trifluoromethyl, optionally
substituted am no®nd heterocycl oal kyl optionally substituted with | ower

al kyl; or  \Reighddycabafkyoplibiziy AaboRoredavitrRbnd smiver fbiipdchdsepl@men from
aryl, cycl oal kyl r?;?lg, optionally substituted amino, hydroxy, lower alkoxy, lower alkyl,

lower alkyl substituted with hydroxy, lower alkyl substituted with lower

alkoxy, lower alkyl substituted with one, two, or three halo groups,

optionally substituted amino, optionally substituted heterocycloalkyi, and

0X0,

heteroaryl,

amino optionally substituted with one or two groups chosen from lower alkyl,
lower alkyl substituted with halo, lower alkyl substituted with hydroxy, and
lower alkyl substituted with lower alkoxy,

-C{O)NRsR7; wherein Rs and Ry are independently selected from hydrogen, lower
alkyl, lower alkyl substituted with hydroxy, lower alkyl substituted with
optionally substituted amino, cycloalkyl, aryl, heteroaryl, and
heterocycloalkyl, or Rs and Ry together with the nitrogen to which they are
bound form a 3- to 7-membered heterocycloalkyl ring optionally
substituted with one or two groups chosen from hydroxy, lower alkyl, and
lower alkyl substituted with hydroxy,



het er ocycl oal kyl groups, each of which groups having from5 to 7 ring atons

i ncluding the atons shared with the 6 nenbered aromatic ring and each of

whi ch groups being optionally substituted; R2 is chosen fromoptionally

substi t ut estoaomlosgstd optional |y substituted heteroaryl PCRyS:@ohgedssogen; R4

i s hydrogen; and Rg is hydrogen, provided that if R is

3- net hoxy- 4- net hyl phenyl , 4-nmet hoxy- 3- net hyl phenyl, 2-

(di net hyl am no) et hoxy- 3- met hoxyphenyl , 3-et hoxy- 4- nmet hoxyphenyl, or 4-

et hoxy- 3- met hoxyphenyl, then R2 is not phenyl substituted with -(CO NHR6

\ééle_re R6 ishos(coi)gnatmywﬁetbmdng amﬁ-,a%ha%@d%uj; seIB%MdithUinnenyl tEen
is not pheny ubst ed with -(Q - ere t aken t oget her

form an optional | b‘tyr W%’(ﬁ"ﬂ’é?@é%@@q’ H’Eglf&gm&y '8%@ ﬂ&'lq stlyied i t ut ed

het eroaryl or WhewahBﬁnbrfiaupxs@bgma@d%mn&gcyc@amm lapHet¥roanpdrdt ut ed aryl,
optionally substituted c oal k% optional |y substituted heterocycl oal kyI

optionally substi Fﬁ@&fﬁ%ﬁ%" opFs gp¢ |Fhﬁ%9qtsersvuﬂbwmffwnﬁet“m%vw argyr
- (502) NHI R10 wherg lEﬁldJrohﬁ aozmttbmbhuse?ém%téﬁoewslamQﬁ%lopnbﬁauﬁl Is

4(rmrphoI|n4yI)pheny , then R2 1s not pyrid I"'uor ophen
benzo[ d] [ 1, 3] di ox8yliatifuted wﬂhmﬁwmwupﬁ o@ﬁm@@mdwtmngowerg*y and
acet am dophenyl , or
3- (hyr oxyet hyl car am)yP?P(%{l ﬁfﬂh’éd Wﬁ'ﬁﬁw oro&?: ?ﬁ%ﬁ torle ﬁ%énrcljot

phenyl substitut eB'erO’(l‘wﬁmehdl n-1-yl -car bonyl or NH(CO)NR12 where R12 is

phenyl subst ilcbw'[ 0&8%“65&'&'5[&8&& ter}{h (%;e é’ﬁs}%ﬁg{ro@%ﬁl&@m&ﬁpﬁyd%f Rl is

optionally su pr pe a2|ny then nophen
2010/ 068257PCT/ USMBD@BA@tloﬁalmsubstltﬂt&dﬂminoparbogryl optiwallf@ub%ntuteﬂ

e A AT AR BOML M pgpapmebigheny! o 4 (2
4-( 2- hydroxyhetelntya\rylphye,rand or 4- (hydroxyet hyl ) phenyl, then R2 is not 2-

th h t h d ' t phenyl
o XY Pe T it o i R S B B B b ool Py
élso lor 0}“ dﬁ? ||s muelrﬁﬂtsky,mm: (Iﬁfﬂ{ﬁr@ﬁéth?hbpﬁ%f}mmQelbxtlmteﬂmmf V\Rds of .
ormul a - ar eutica e salt er eo erein
i s phenyl substit %85’ Pﬂﬁglr@tﬁpalk%%@fw&é '@H?g"@ﬁaﬁWLﬁ’fhal 0, hydroxy,

R, is g wherein A is chosen from aryl, cycloalkyl and
heterocycloalkyl groups, each of which groups having from 5 to 7 ring atoms
including the atoms shared with the 6 membered aromatic ring and each of which
groups being optionally substituted;

Rzis chosen from optionally substituted aryl and optionally substituted heteroaryl;

Rs is chosen from hydrogen, lower alkyl, and halo;

R4 is chosen from hydrogen and lower alkyl; and

Rs is hydrogen,

provided that

if Rz and R4 are hydrogen and R, is 3-methoxy-4-(morpholin-4-ylcarbonyl}phenyl, 4-
(morpholin-4-yl)phenyl, 3,4-diethoxyphenyl, 3-fluoro-4-methoxyphenyl, 4-(4-
ethylpiperazin-1-yl)phenyl, 4-(3-oxopiperazin-1-yl)phenyl, 4-(morpholin-4-
yl)phenyl, 3-methoxy-4-(morpholin-4-yl)phenyl, 3-methoxy-4-methylphenyl, 4-
methoxy-3-methylphenyl, 2-(dimethylamino)ethbxy-s-methoxyphenyl, 3-ethoxy-4-



cycl oal kyl optionally substituted with one or two groups chosen from

hydr oxy, | ower al koxy, and | ower al kyl, heterocycloal kyl optionally
substituted with one or two groups chosen from hydroxy, |ower al koxy, and
| ower al kywo 2areroagesppti onal |y substituted with one or trax/gRaepasichosen
fromlower alkyl, |lower alkyl substituted with hal o, |ower alkyl
substituted with hydroxy, and |ower alkyl substituted with | ower al koxy,
WO 2010/ 068257PCT/ US2009/ 006445 | ower al koxy optionally substituted with
one or two groups chosen from hydroxy, |ower al koxy, and optionally

substituted arﬁe'm@:ypnagw VB Ethak-Blmeipbikgstenkl tHentrs ik tnat pRenyl sbbstitgte@r t WO
groups chosen f II)CEn@II [ | ower al koxy, halo, trifluoronethyl, and
t

OXY, j y
optional Iy s¥i a7, Rols opipnalygubsiiiedayls chosen from aryl,

cycl oal kyR, aR RN BFERRFYGEPEMK R is95, 21N etrRRFPheRyI, M, 8K BRe@Vvi ng from 5
to 7 ring At ons | nclﬁgi% t he Ilattloms shgredI;IIVIIt th(gIOIIEISI2 rrenbgreelgﬂarorratic

ring and eacBubstityed®ithgr oups being optionally substituted; R2 i s chosen

f [ I ' I ' ' l;
07, P ene ORI it e utaioRb a0 Y A o | T

i s hydrogen; ydr ogen, i irogen, provi . R is
3- et hoxy- 4- net hyheteeeytioalkylastaptinpally-substititesthatgioary? or where Rg is

Gt hoxy- 3 ot hoxyphTgpeh e T aha e e bisyed, GPRORARAEERe 3 ;o
where R6 is opti ooptidnally sbbstituted eycloaliyl; optionRlly subsBiulediheterduyglppiighyl , t hen
R2 is not phenyl ' L\ - : t oget her
form an opIOi ongl I ?/&Ié’ﬁ%ﬁ #@%II@II?‘IIEIKJI’ §?§WK%§%®I€%P?I&%§ I/III@%}%QI i tgt ed
het eroaryl or whesaid gieny ihiulthegepticavatly Babstituteq witb regroyp sbhbsdr fromhed ar vyl ,

optionally substituted cycloal kyl, optionally substituted heterocycl oal kyl,
optionally substi I'”&IIHE "é%/tﬁ%y' é III ‘®5nal | y substituted heteroaryl, or

- (S02) NHRLO WSEFNIRRQ, WIserGFH1I;€HWtIQﬁaBmeﬁ§titun¢¢pthyl . if RLis
b Pk, el PR AR, Koo RAL M B P, 2
acet ani dophefiybropBermasemzplafifa Bjdioxalyl thaawmbgygl 2, Bhempthoxipiienyy,|3- or 3-
(hydroxyethy Iaggtgpn?drg)pwe%ﬁIIg-II:%Irb’oxy\pAﬁ%nzy?,IQQIh?(grsoangwIZthyI)gﬁgrQyQ,g/upa%?rﬂ%? 3-
(hydroxyethylcarbamoyl)phenyl;
if Rz and R4 are hydrogen and R, is chlorophenyl, then R; is not phenyl substituted with
piperidin-1-yl-carbonyl or NH(CO)NHR> where Rz is phenyl substituted with
trifluoromethyl or one or more halogens;
if Rz and R4 are hydrogen and R, is phenyl substituted with optionally substituted
piperazinyl then R; is not 3-aminophenyl;
if Rs and R4 are hydrogen and R, is 4-chlorophenyl, then R; is not 4-carboxyphenyl, 3-
(2-(dimethylamino)ethylcarbamoyl)phenyl, or 4-(2-
(dimethylamino)ethylcarbamoyl)phenyl; and
if Rz and R, are hydrogen and R; is 4-(2-hydroxy-ethyl)pheny! or 4-
(hydroxyethyl)phenyl, then R; is not 2-methoxyphenyl or 2-fluorophenyl;
if Rz and R4 are hydrogen and R; is 4-{(4-ethylpiperazin-1-yl)methyl]phenyl or 4-(2-
hydroxypropan-2-yl)phenyl, then Rz is not phenyl substituted with -(CO)NRgRq
where Rg is hydrogen and Rg is hydrogen, methyl or optionally substituted aryl
wherein said phenyl is optionally further substituted with a group chosen from
- methyl;



if RL is chlorophenyl, then R2 is not phenyl substituted with

pi peridi n-1-yl -carbonyl or NH(CO NR12 where R12 is phenyl substituted with
trifluoronmethyl or one or nore halogens; if RL is optionally substituted

pi per azi nWwotbmwnesa®7 i s not 3-ami nophenyl; if Rl is 4-chicaruspdengssss t hen R2
i s not 4-carboxyphenyl, 3-(2- (dimethylam no)ethyl carbanoyl ) phenyl, or

4- (2- (dinmethyl am no) et hyl car banoyl ) phenyl; and if R 1is

4- (2- hydr oxy- et hyl ) phenyl or 4-(hydroxyethyl)phenyl, then R2 is not 2-

met hoxyphenyl or 2-fluorophenyl; and further provided that R2 is not phenyl
substi t @wrRdard RhareVMyQrégdnildndiRe ised-Barbahidyipheh@iakh R, Ssih6t4-t ut ed aryl .

[14] Al so prfvided IS a gharng?e tical cquosition .CO rLiip at | east one
chemi cal ent (ygraxyaesthivhipleRyr &l ihydiuethyy W¥h4é(ﬁHr'Eﬁi$°' l)=3-

phar maceut i cgédt |@%§p@a{agmoy BL®lRrigi REME 28-Fi -gAa@-uvants, and
exci pi ents. 2 [ 15] Al so pg-ov(lﬁd%dgi ?g_"aﬁe)?hgﬁd&q%r eﬁcg(gti(r? a patient
having a di SM@WS@GBWQPWH‘&)‘[a'ﬁﬁi'i"'ﬁﬂ‘tw&ﬁ'ﬁ”@P“‘@Nl'ﬁﬂ?tbﬁ”ﬁwe'@gr&r( "si ng

admi ni sterin il {d . chem ca
entity descr?gggxﬁgﬁgﬁﬁﬁrﬁ8ﬁ0§ﬂf%%¥ﬁ%ﬂgﬁmgggsﬁggﬁﬁbéﬁgoﬁgﬁﬁﬁamgﬁr treating
a patient hametpxy-dpopaxyhenylk dripfanyieatama)phenyl of-athene-3di seases,

i nfl ammat ory _di Ut e 1. 5] (VA g =Y-Tos ¥ S 4 AN 2k gi ¢ di sorders
conpri si ng aH%"fﬂq‘??@‘?'?yr'fS&ﬁté“e{'ﬁ'ggéﬂﬁ@iﬁp‘eﬁ}ﬁ" g?&é@%‘é‘?ﬂ%&ﬂ%ﬁ? at | east one
cheni cal ent yiyghemybcri bed herein. Al so provided is a nethod for treating a
patient .havi ' [ fRey. di.seas LSy LISt &l to the
Pati ont " atpRERIefEAMR HERT MRS SLARSHAS O BafeRopt Her® b,

her ei n. nof 3,#{dirAkthoxyphaenilled is a method for increasing sensitivity of

cancer I hemot her conprisin Lnisterid to .a _patien

under goﬁf%’ ai'}?[eﬁ‘bgr g'}yé‘ﬁ%ﬂ%ﬂaqofﬁ’ '3’ Ehr?éﬁiﬁf’ﬁlggiﬁéﬁ?ﬂp?‘&ﬁ&'nﬁ%arﬁ%ﬁ&ﬁ'ﬁ’“%’fﬁ at | east
one cheni cal sm}(citmti'tmgd dﬂhm:ie?tbﬁ(hnldefuﬂherhsmﬁtﬁied witht -(CO)NH@H@&BeretFmﬁs[ | A
sensitivity cancer cel to..the chemnt her gpeuti c agent. 18] Al so
provi ded is Eyﬂ@gﬂ%an?gk'ﬁ%ﬂ?ﬁpvﬁﬁ@P@mﬁy P85 s, the nethod conprising
cont act ifirghes rdvideextpaeRs isiribt PriknWisubstititeladmit -NHB( Q) Rewiterk Raptg ty descri bed
herein in an apmount sufficient to detectably decrease the |evel of ATP
hydrol ysis i HF"{HWE‘HB?U"%%? 068257PCT1US20091006445 [19] Al so
provided is p1Zt Agd prdvidediit @ Hast Hitle EMemiRABSRNLEhd3kn Ho tdmposrRIsdie,
conprising contacting the sanple with at | east one chem cal entity

descri b6@™HAdi n under conditions that permit detection of Syk activity,
detecting a |l evel of Syk activity in the sanple, and therefrom determ ning
the presence or absence of Syk in the sanple. [20] Also provided is
a method for inhibiting B-celPagtivity conprising contacting cells
expressing Syk with at | east one m cal entity described herein in an
anount sufficient to detectably decrease B-cell activity in vitro.

[21] As used herein, when any varksbl e oggeurs nore than one tine in a
chemcal fornula, its definitimg currence i s independent of its
definition at every other occulfrence. ance with the usual neaning
of "a" and "the" in patents, exanple, to "a" kinase or "the"
ki nase is inclusive of oneg no I nases. [22] As used in the
present specification, the follow|ng wordd, phrases and synbols are
general ly intended to have the neani ngs asggset forth bel ow, except to the
extent that the context in which fﬁey are used indl cates otherw se. The
foll ow ng abbreviations and terns have the indicated neani ngs throughout:
[23] A dash CG") that is not between two letters or synbols is used to

i ndi cat @nd ppaimaceuticailytaccaptabte sails thereab sthietaimnt . For exanple, -CON H2 is
attacheg, t - "optional"™ or "optionally"
IS msan?hE%gﬁwgﬁ%ﬁ%@%%ﬁt@%%ﬁggﬂr%ueodc' Jé@g%@ ﬁérr" ci rcunstance nmay or may
not occur, ahalof hat the description includes instances where the event or
circunstance,occurs and instances in which it does not. For exanple,
"optionally E Yt ut ed al kyl " enconpasses both "al kyl" and "substituted

al kyl " as detamexly,below. It will be understood by those skilled in the art,
W th respect to any group containing one or nore substituents, that such
groups are not intended to introduce any substitution or substitution
patterns that are sterically inpractichl, synthetically non-feasible and/or
i nherently unstabl e. [ 25] "Al kyl" enconpasses strai ght chain and
branched chai n having the indicated nunber of carbon atons, usually from1
to 20 carbon atons, for exanple 1 to 8 carbon atons, such as 1 to 6 carbon
atons. For exanple Cl -C6 al kyl enconpasses WO

2010/ 068257PCT/ U52009/ 006445




both straight and branched chain alkyl of from1l to 6 carbon atons.
Exanpl es of al kyl groups include nethyl, ethyl, propyl, isopropyl, n-butyl,
sec-butyl, tert-butyl, pentyl, 2- pentyl, isopentyl, neopentyl, hexyl,

2- hexyl, 3wlhesyloss23s met hyl pentyl, and the like. Alw emeiss009mbdaes subset
of alkyl, referring to the same residues as al kyl, but having two points of
attachnent. Al kylene groups will usually have from2 to 20 carbon atons,
for exanple 2 to 8 carbon atons, such as from2 to 6 carbon atons. For
exanpl e, Co al kyl ene indicates a coval ent bond and C1 al-kylene is a

met hyl ene gr eueoalptidRalfy SPstituRsd WiteoRe ¥t R GroBpSehddeh fRAHTIGAIRY, car bons
is naned, all "geonetric isonmers having that nunber of carbons”are’intended
to be enconpassed!oweratkoxy.anddewapalkyl "butyl " is neant to include n-butyl,
sec-butyl, i - A il G psopropyl .
"Lower al kyl %@?g@%{clsd%tl l%?%“%? g%%@'ﬂﬁg\wtggdﬁ% c{l’?ﬁﬁggtgfrp%?rﬁlgs@ﬁﬂohﬁ [ 26]

"Al kenyl " i ndi cat bydrany.lemern alkexye bwear atlyhdeverraligt sabsitated mathrhydradyl gr oup
havi ng at | east ope.car r nd derived by the renoval of one
nol ecul e of hydr oé@h&%r"grgnn%%jﬁuégg% @%%@n&gtonﬁ of the parent alkyl. The
group nmay be hetereatyher the cis or trans configuration about the double

bond(s). Typical alkenyl qr s inecl ude ut _are not limted et henyl ;
oropenyi s »aching Sply shetREn WA sy i 'onfind Mben bl el By 11
prop- ﬁ-len- 2-yi; blmmnl ?’aliql smtmsh'tmed ?uhhalogmmfefz)alkyl kulisil liﬂ.ﬁ?:vﬁgmydrogy, 'c?nd

2- et rop-1-en: 1- ut-2-en;1- ut-2-en-1-yl, but-2-en-2-yl,

but a- 1?/3Pdi gn- 1-y|°,w%@{k3[)ﬁlfb§ﬁt“g?%wit%i%‘?r aih?éy't he Iiyke. In sone en%l)odi nent s,
?n al ;e?yl 69r-oug)l\fmﬂt7ﬁM‘eria Fte@naO%;@:étmclepi%haiéfElylambdwq nbrlmerrydwﬁw?idﬂwtit 3 :
rom 0] car bon ne. . " a " indicates a saturate
hyar ooar bon 11 ng. Bk kbt SR ines Ay ShsRuR s
usually from3 tOoﬁtidrianﬁsﬁﬁé’tMBd@hﬁﬁfﬁ-cy&&ﬁl’ﬁ?ﬂ 88§/, Hetdr¥ahyRangy! groups

i ncl ude cycl opropxl , c{:%,cl obutyl . cycl opent%?{, and cycl ohexyl as well as
bri dged and cagedn@&fes¥sioatkyl onGe gnd fhdogsier vath theritergesre which theyjase) gy
"al koxy" i's meant pghdfokiila B8 UPmBMmbeR& hetelioepdIBalkNHMgVptiBhalfar bon at ons
attached through an oxygen _bridge such as, for exanplée, nethoxy, ethoxy,
propoxy, i sopr opoRybstifitegwih pne s dve gryups chegsn ﬁ%t’ﬂﬂfﬁ?"&’p%)@f‘ﬂ" and

2-pentyl oxy, i SOPRQMePAMkyl SRRBRMEPHN hPEBRKY. 2- hexoxy, 3-hexoxy, .
3- et hyl pent ox and thé |ike. Al koxy groups will usually have from1l to 6

! y
car bon at ons -2Q@)NHRey whersingRe andRoRigjBdeprndegty selgeigdfrom Rysipgenef ers to
al koxy groups havj : : 45
[ 29] " Am nocar bonwréﬁgmﬁﬂggéﬁtgﬁ g@ﬁ%@@?gﬁéﬁ%@ § ng) f{l%a wher e
Ra and Rb are i ndwjileagkenally substduledfanyne.tyslostieh aamdetereaaptanshal

Teters Lo the or olneRrAPRUGE of B 80 PRI e fionen to i ey Y

(het er oar yl ) - C( 0) bourahi@r eed-de dopembearddheterocy)loalkyiitimgesiptionalty gr oup i s

attached to the r t NG, I and
wher ei n al kyl , c;F/)c b%ﬁftﬁ?;ﬁ &Hgtro%%rhgé @'Fbg@rsfﬁ,&éﬁﬁ’:ﬁg'ﬁgw&&y@lwc?gﬁw'%é‘r’e as
descri bed her ei n. loaey blkyl substitubed with hpdriorylipratided thatrbelleastf oreaofiRsaret ons,
wi th the carbon o'f;‘ H}@Iﬁg&& group bei ng included in the nunbered carbon
atonms. For- exanple’d cyg gtoup is an acetyl group having the formul a

CH3(C=0)-. lower dkdky optioniallylenbyiitatedoritH tne or tmeagrbupecressiearfrogn aygrory, t he
formul a (al kox =0) -, attached throu t he carbopnyl car.bon wherein the
oy o ounhs ot AL ARG e SpiER T By, SR GRAOR Hnd

Cl1- Col koxycar bonyhetgrazygloatkyilan al koxy group having from1l to 6 carbon atons
attached thrgu hits oxay%en to a carbonyl |inker. [32] By "amno" is
meant the gr G%r@&mﬂggy, n [33] "Aryl" enconpasses: 5- and 6-nmenbered
carbocyclic avadrelityf optidr@fly stigstiteisad Mtheonelds he6 aeoupsichivsém rofi MErGMSt ems
wherein at | east one rj ng IS car,ﬁjocgﬁl ic and aromatic, for exanpl e,

napht hal ene, i ndalf@er alk@Xy.dial tithuorgmathyl pptienally spbstiuted aming, rein at
l'east one ring i sh&ardegenaikyiCoplioflaty SUBRtiiufed With IoWeR @My or f | UOr ene.  For
exanpl e, aryl includes 5- and 6-nernbered carbocyclic aromatic rings fused
to a 5- to 7-nenbered heterocycloal kyl ring containing 1 or nore

het eroatons chosen fromN, 0, and S. For such fused, bicyclic ring systens
wherein only one of the rings is a car®ocyclic aromatic ring, the point of
attachment may be at the carbocyclic aromatic ring or the heterocycl oal kyl
ring. Bivalent radicals formed from substituted benzene derivatives and
havi ng the free val ences at ring atons are naned as substituted phenyl ene
radi cal s. Bival ent radicals derived from unival ent pol ycyclic hydrocarbon
radi cal s whose nanmes end in "-yl1" by renoval of one hydrogen atomfromthe
carbon atomw th the free val ence are nanmed by adding "-idene" to the nane

Y b1 - g,



WO 2010/ 068257PCT/ US2009/ 006445 radical, e.g., a pyridyl group with two
points of attachnent is a pyridylidene. Heteroaryl does not enconpass or

overlap with aryl as defined above. [37] Substituted heteroaryl also
i ncl udes rwpQIVYst28Ts substituted with one or nore oxi AET(USA)9BUBEL i t uent s,
such as pyridinyl N-oxides. [38] The term "heteroaryl oxy"” refers to

the group -0-heteroaryl. [39] By "heterocycloal kyl" is neant a single

aliphatic ring, usually with 3 to 7 ring atons, containing at |east 2
carbon atons in addition to 1-3 heteroatons independently selected from
oxygen, sul fur.—and-m{rogen, as well as conbinations conprising at | east

[ efler oat ons. Sui t abl e het erocycl oal kyl groups i ncl ude,
+omthe |inkage position assigned priority 1), 2-
pyrrolinyl, i ¢li nyl, 2,3-pyrazolidinyl, 2-piperidyl,
3-pi perirlys, Z=Pi pendyT, andharein piipenasenyftom kbl plyeloatkyl argl oups are al so

cont enpl at ed, i ncl udi 2-nor phol i nyl . and 3- norphol i nyl. (hunber ed wherein
Che. oxygen : beteeiyHialiShots &aeh ol Waish Giodis AV TR 9 8 B9 Sal s
includes ri nﬁlcﬁM_ﬁ'{?Qﬁ'é atohs Bhardll 9dthwhé 18 rAeRbered BPoRafi AndBh@ bhePof Whieh as

pi peridi nyl N oxide, norpholinyl-Noxide, 1-oxo-1-thionorpholinyl and 1, 1-
di oxo- 1- t hi oBOUBRbeIngyaptionally subsliigted: et er ocycl oal kyl " al so i ncl udes

bi cycli @,lid fbse $oTBptidHANE s diRitbd @yl %dbBﬁorﬁdlI?%bétﬁut@ﬂ@fé?érb&ryﬁnd wherei n
at | east_one of the rings 1n the bicyclic ring Systemcontains at |east 2
car bon &lsd®BYJrAGRMHdi tion to 1-3 heteroatons i ndependently chosen from
oxygen, Fﬁti'é hwm éndngi t rogen. [41] The term "heterocycl oal kyl oxy"
refers to the g?ou’p - 0- het er ocyl coal kyl . [42] The term"nitro" refers
to the disdeipydregen, [ 43] The term "phosphono" refers to the group

- PO3H2. rqvided thi¢] "Thiocarbonyl" refers to the group -C(=0) SH. [ 45]
The terr% optionally substituted thiocarbonyl” includes the foll ow ng

gr oups: if-Rg(is Gyraethomy#iroethylpheryiios rethoyeB-nethyiidleavk 2t ), - C(=0) S- (optional |y

&20) (opt1 ClPynthaPtE BrRERTIRe Y SEtpoH) FeRbORRGR TG

"sul fanyl " i etbbxyt8@anethexyphenpsthenRisopt ploeral sybsitiied with - EOXNEIRS) al kyl ),

and. w0 2010MBeBRRCH OB MEEEIEY ot tond 1y substi tuted

het er ocyfdR0aBldydiimethdxypbenyd uhémfyglis noigphedgissublstitutpdowith C1- 05 al kyl sul f anyl .

47] The t y fi " ifcl h . =-S(0) . H _=-S(0) ti |
Subst i tuted (EOIREYr WpPre Feagtbfis ser sbith Tomp a bliohay Pyl o 1Y
hS( 0) - opt : On?:(l ?/)halmgwlgﬁlwi dnepﬂq)rcmly?srjbstitu@dwl)e:e(r?algi omehérg Rglbst i t FZg]d "

et erocycl oa . and - -(opt.ion upst i ed am no) ... e
term" sﬁl f onyl 4 iwglr‘fﬂf&ar{‘ﬁ%g %rcﬁ]nggglﬂ/_%%)@%Jqufaryl%ee%qadmgﬁy%gﬁgppy
sg?gtz i)tut te_ol (olll- @):mlgk?ﬂ,bp{iorﬁllﬂ&?b@lﬂhﬂe@?ﬁtérﬁcm(Oz)ky(l,taq[ti_edaqu?dbhitult)edt ot ed
- -optiona sybstitute roa - -(optiona substitute
het er ocycr:)l oal kyl ?all,q'[f,gzr 'Q?QJgft%l@ﬁﬁﬁUf%ﬁ'\éﬂé@@mfﬁfed al IIgoxy) , d
-5(02) - opt i oqsbg)wm@s«metrelPﬁpisafmbﬁmw)subsﬁ@w(fmyi;onal ly substituted
het er oaryl oxy),, -S(02)-(optionally substituted heterocyclyloxy); and
- S(02) - (fdptis GHHIQFW‘%‘U&¥'?F?W¥Ht'};ﬁH Rl not pyridinglgfluareehémylm " subst i t ut ed”,

as used herein, r&?ﬁé[d}[*‘!@]diéfbiYIPB@né{ho*Whénh%ﬂ,@%ﬁ_@ﬁloﬂﬁpﬁé?ﬁl,@95i gnated atom
or group is replaced with a selection fromthe indicated group, provided

that the desi gnatasgtaipigapRenybSrearboxyrhisay. 2<hyisoxymetadiptenylisany, or
substituent is OX@g{gjfo’ﬁ’eth!’r&_ }bérh‘%)p%ehyldr ogens on the atom are repl aced.
t ts

Conbi nations of substituents and/or variables are pernmissible only if such
conbi natfiRuris chlegaphenyinthendts is nebpieivh subsbituted with Ipipsfidinntt|-earband ofredi at es.
A st abl e conmpoun I Ctadre i : 4 at is
Surt i ci ont Ly obuseG o e SrEts N iEhoh: BB aeckiTRh o Bnfc R 6F B
subsequent for nulmoledralegereh agent having at |east practical utility.

For - examiias Upponal Eaball A siberFul Fe b (ot S RBIRY 5 ky1 8 11 Stea

as a possible substituent, the point of attachnment of this substituent to
the core structure is in the alkyl portion. [ 50] The terns
"substituted" al kyl, cycloal kyl, aryl, heterocycl oal kyl, and heteroaryl
(including without |imtation di hydrob®nzoxazinyl, dihydroquinoxalinyl,

di hydr obenzodi azol yl, di hydroi ndolyl, pyrimdinyl, quinolinyl, indazolyl,
i ndol yl , benzoi m dazol yl, benzothi ozolyi, benzotriazolyl, quinoxalinyl,
qui nazol i nyl, norpholinyl, azetidinyl, pyrrolidinyl, oxanyl, pyridinyl,
oxazol yl, piperazinyl, and pyradazi nyl group), unless otherw se expressly
defined, refer respectively to al kyl, cycloal kyl, aryl, heterocycl oal kyl,
and heteroaryl (including without limtation di hydrobenzoxazinyl, WO
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Rc is chosen from hydrogen and optionally substituted Cl1-C4 al kyl; or

Rob and Ac, and the nitrogen to which they are attached, forman optionally
substituted heterocycl oal kyl group; and where each optionally

substi t ut edrogwompsiss unsubstituted or independently substitszb@dosyist h one or
nore, such as one, two, or three, substituents independently selected from
Crat al kyl, Cs-Cs cycloal kyl, aryl, heteroaryl, aryl-Cl-C4 al kyl -

het er oaryl - Clat al kyl -, Cl1-C4 hal oal kyl -, -0Cl-C4 al kyl, -0Cl1-C4

al kyl phenyl, - C1-C4 alkyl-OH, -G -C4 al kyl-OCl-C4 al kyl, -001-C4

hal oal kyt 1|%346hloro§HencYINH3n nzqénsrr Shitihgpidhyt, NeCL- 4 al kyl ) (01-C4 al kyl).

-NH(C1- 4 al kyl) (-4 alky phen I -NH( G -

al kyl phenyl ), cyaKH“ﬂﬂﬂﬂﬁﬂwhﬁRW%ﬁgﬂﬁoﬂﬂﬁﬁthQt for heteroaryl),

-0021-1, -C(0)0C1 | kyl), -CONH(Cl-cC4
A kyl) oo, 1Ry nosdparty iy i S Y N e
al kyl ) C(IbR¢ Sréa@-bydcgxy-ethyiNoenyoar 4 hydo@pe)hybhbenyl)then 8209 24 al kyl

~C(0)C1-C4 phenyl 0)Cl-C4 al kyl, -S02(Cl-CA
alcf<yl)), : sgz(egﬁenfﬁ@&bmgﬁgﬁdﬁ“hﬂaﬁ( )SO2NH2a SN & e kyl ),

- SC2NH( proether prQV|ded\IthB(2¢§Ln@IéprthSLb,strtuwdSﬂlﬂ'( NHQ(O)R. where RING92( C1- C4

hal oal kyl ). \q? éﬂ BgﬁZ@?PGﬁ/USZOO9/006445 [51] The term
"substitut ed %K YREpPeTY P&"¥he groups (substituted al kyl)-C(0)-;
(substituted [mG]I Alslolgrb\)ndéd i3)at;ledst vhe ichémicatlertity tho<enOrom coapbshds ot ed
heteroaryl)-C(0)-; and (substituted heterocycloal kyl)-C(0)-, wherein the
group i sFaiulclhed to the parent structure through the carbonyl
functionality and wherein substituted al kyl, cycloal kyl, aryl, heteroaryl,

and het er ocycl oal kyl are as descri bed herein. [52] The term
"substituted alkoxy refers to al koxy wherein the aIkyI constituent is
substituted (i.e., -0- (substltuted aIkyI)) wherein "substituted alkyl" is
as descri bed herein [ 53] Thg'term "substituted al koxycarbonyl "

refers to the group (substituted alkyl)-0-C(0)- wherein the group is
attached to the parent structure ough_fhe carbonyl functionality and
wherein "substituted alkyl" is des ey _herein. [54] The term
"substituted aryl oxy" refers t R;he aryl constituent is
substituted (i.e., -0-(substit erein "substituted aryl” is as
descri bed herein. [ 5% m "suNstituted heteroaryl oxy"” refers to
het eroaryl oxy wherein the aryl i i i
-0-(substituted heteroary0) whereih "substRfuted heteroaryl” is as
descri bed herein. [ow The term?®substituted c¥l oal kyl oxy" refers to
cycl oal kyl oxy wherein the cycl oal kyl constituent is substituted (i.e.,
-0- (substltuted cycl oal kyl')) wherein "substituted cycloal kyl" is as
descr i beandhagnaceutically acqegigblersaits tberaoh Y9SNt ut ed het er ocycl oal kyl oxy"

r ef er s t ??ﬁgﬁﬁ%ﬁﬁ&ﬁ%ﬁ%@%%ﬁ%‘q;rorlﬁrr%%ct@semroﬁp”ﬁ' tuent is substituted

.e., stituted heterocycl oal wherein "substituted
heterocycloahR@l is as described herein. [58] The term "substituted
am no" referg, he group -NHRd or -NRdJRd where each Rd is independently
chosen from K xy, optionally substituted al kyl, optionally substituted

cycl oal kyl , omlomndldpyiomllyﬁubsmw withyone antwocgraupselydsendrann bydioky,

substituted aryl, Y. ed heteroaryl, optionally substituted
het er ocycl oal kyl , BR&Egﬂg 5@%q$a&}£#%lnyl and squonyI provi ded that only

one Rd may bdaeiey@bycboplkyl aptnatie s atbstitided sbth tone ed tad g;dupscpylosemfrkml, aryl,

Byt hoter eyt oo I HRG L AR BREE L one or ° Vo Y oM
2010/ 068257 Pairindsagtimaly Sdizklituted evithunelorawo groups diosémfromdawpt akylup to 3)

hydr ogen atopns ar [e I d,b u stlt ndent .y chosen -from
T, Yoo < Butet sl hegifen Wi g RitanAlRL st iRes AR Ry e Birche.
guani di ne wherei n gR@ sebstitored with lolver gikagy,di ne hydrogens are replaced with

a | ower-al kyl group, -NRbRd, hal o, cyano, nitro, -CORd, -CO2Rd, - CONRbRd,
-000Rd, -0CO2Rd, -OOONIRdIRd -NRACORd, -NR CO2Rd, -NR CONRdJRd, - SORd,

-SCQRd, - 502NRbRd, and -NR‘SCQRU, where Rd is chosen frontoptionally
substituted Cl-C6 al kyl, optionally substituted aryl, and optionally
substituted heteroaryl; Rd is ch®sen fromH, optionally substituted

Cl-C6 al kyl, optionally substituted aryl, and optionally substituted
heteroaryl; and Rd is chosen from hydrogen and optionally substituted Cl-Ca
al kyl; or Rd and Rd, and the nitrogen to which they are attached,
forman optionally substituted heterocycl oal kyl group; and where each
optionally substituted group is unsubstituted or independently substituted
mnth one or nore, such as one, tmo or three substltuents |ndependently
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-0Cl-A4 hal oal kyl, halo, -OH -NH2, -Cl-C4 al kyl-NH2, -N(G -Ca al kyl)(CL-C4
al kyl), -NH(CL-C4 alkyl), -N(Cl-C4 alkyl)(G -Ca al kyl phenyl), -N (C 1-Ca

al kyl phenyl ), cyano, nitro, oxo (as a substitutent for heteroaryl), -CO2H,

- C(0) OC1- #oabtopbs2s7 CON(Ci - Ca al kyl ) (C1-C4 al kyl), - COMHI@B20@d0@kisy| ),
-CONH2, -NHC(0)(Cl-C4 al kyl), -NHC(O)(phenyl), -N(G-Ca alkyl)C(0)(C1-C4

al kyl), -N(Cl1-C4 al kyl)C(0) (phenyl), -C(0)Cl-C4 al kyl, -C(0)Cl-C4 phenyl,
-C(0)C1-C4 hal oal kyl, -0C(0)C1l-C4 al kyl, - S02(Ci-C4 al kyl), -502(phenyl),
-502(Cl1-C4 hal oal kyl), -SO2NH2, -SO2NH(Cl-C4 al kyl), -502NH(phenyl),

- NHS02( C1- CAicalef wlkoxy oWQBUBﬁMuﬂad vRKbneNYIA (Roge e rioabie blyyarod

wherein optionally su ituted acy am nocar bonyl , al] koxycar bonyl ,

sul finyl and sul fdﬁ‘?’?r%!L‘%xh§“€é’PF'%lyt$é'P§'i'thed amino, ans9] The term

"substi tut edloW@r'&Fkyl ShtiRall §t§Hs‘i|ttIt@d Nnﬁéhé%n@é gW@th@éﬁ?ﬁfroNﬁﬁémx@”d NRd Rd
each as descri bed above. oxi des can prepared by treatnent of WO
2010/ 068257PCT/ US20wsY db@mba@@trrfb@t;tsm@hwgammpr@tlba'pbsmtttﬁd amino; @karrpl e,
hydrogen peroxi de op~qchl oroperoxybenzoic acid. The person skilled in the
art is famlz caction conditions for carrying out the N-oxidation.
[ 60] ConpoupidsAdef : e%ter ein include, but are not limted to, their

optical isongrs, : , and other m xtures thereof. In those

situati gle”en ntvhetaﬁm.@emyeﬁ%w sﬂtr%ryaoatk and OPtical ly active
forms, can be obtained by asymmetric synthesis ‘or "by resol ution of the
racenat es. RB%‘@FQWF'@E'RMHQTWES 1eaek RhwBichGseURsh AV iSRETING @Ppméxanpl e, by
conventi onal ; ol ving
agent, or chr om@qﬁg%ﬁ% S@ﬁ”%{ém#‘gbé "esﬁﬁérln éelregrb(! i ?gcf’ﬁﬁ?ﬁﬁl‘f@:r;ée}igf&?@‘éﬁl qui d
chr omat ogr apgwupﬂbem)gqmjbualw substitatiedl; t i on, such corrpounds |ncI ude Z- and E-

f LSs, | doubl
or e (S he et SRR OB AR P R SHBBRTEARE, O000Le

chem calﬂaesthjrdrbgen;i ncl ude aII tautonmeric forns of the conpound. Such
conmpoungs . nclude crystal forns including pol ynorphs and cl at hrates.
[61] Co 'ghgﬁog&é&%gwl a | also include crystalline and anorphous forns of
t hose ccﬂm@hyﬂtegeri ncl udi ng, for exanple, polynorphs, pseudopol ynorphs,

sol vat es (%eé:{tﬁ unsol vat ed pol ynor phs (i ncludi ng anhydrates),

conf or rrﬂci'b B Iyrmr phs, and anorphous forns of the corrpounds as well as
m xt ur esf RqieBenéthokyrynméthliphersyl f HrmathoxypBmettydghienyl, and "novel fornt nay be

used interchapgeably .herein, .and are nea e al yst I'l'i ne and
anor phous fo&@e@ﬂ'ﬂh’é‘%&ﬁ}%ﬁft& Ethox ¥R EY Eé etﬁ%)fy ‘gg}fﬂ%‘f"é{ ‘1 tfphs,
pSﬁugopol y)rmembs¥-3smémaimenmydfeatw§s nunpm%nyamstnhmww?hp(rm(\lw uFI: ng
anhydr at es onf or mat s, and anorphous forms, as we as
m xt ur es thewg Eu'ﬁIOQ éj;yp@%fvtg&d;?!’ycryst al line or anorphous formis
referred Rds 3®mw@pnénﬁcth€wha.é nétl gheniinsuibetiatgehaitimaceut i cal |y

acceptable fo conpounds, i .ncl udi ng?chel at es, . non-coval ent

of th
conpl exes, r(rgg)sﬂﬁéﬂg gﬁgrreeﬁg(@qﬁggtqkﬁgrtwther form an naly shpstifitednt i ¢ i es
i ncl ude, bUt hé!éﬂ)cggbalkkllrﬂrtd%ﬂoﬁﬂly@iﬁﬁmuméi@@ﬁwl B?ﬁh@r@r@d ig h@ﬂﬂ)g@h land

pharmaceutical |y acceP forms the . Hen chem cal
entity" and Reiscrptioaplvetitbistifuéad ary, §8"@Fﬂi%r§ﬁﬁ%‘§“‘ﬁﬁé’ﬂﬁ'ﬁé'&'t PE‘&?’]ByY accept abl e
sal ts. sJﬁ%ﬁ]utefﬁétbF&?@Mhlk?ﬁbbﬂorﬁa%%Qbﬁﬁ’ut@d% F%r on&tdﬂ?%ubQHﬁteér e not
limted to salts wth inofgani C acids,  such roch orate, phosphate,

di phosphat e, hetptpast @nat e, sul fate, sul fi nate, n| t rate, and |like salts; as

\év(e)lll)/ 82822%@?%&%%8/‘%{92%4 °'rsr’a a'tgga@%ggtt&ee,d t?r[r]'glr;ate, tartrate,

succi naifd}: isAt{margholinceyiinhenyl, thanditeis nok pyidied 2-flaerapkenyh- t ol uenesul f onat e,

2y o L g BB SN HlerbF M o & kenoate such

phar maceut i catdtgmiziopbenyl-catbakyphenyl, @ghydroxyrbeathybphenybfudanygl oe8 t o sodi um
potassium c¢ ) ium and anmoni um [64] In
addi tion, &@’“%‘H%‘S%BMEWSEM herein are obtained as an acid

addi tion salt the free base can be obtai ned by basifying a solution of the
acid salt. Cbnversely, if the product is a free base, an addition salt,
particularly a pharnmaceutically acceptable addition salt, nmay be produced
by dissolving the free base in a suitdble organic solvent and treating the
solution with an acid, in accordance with conventional procedures for
preparing acid addition salts from base conpounds. Those skilled in the art

w Il recognize various synthetic nethodol ogies that may be used to prepare
nont oxi ¢ pharnaceutically acceptable addition salts. [ 65] As noted
above, prodrugs also fall within the scope of conpounds of Fornmula I. In

sone enbodlnents the "prodrugs descrlbed hereln |nclude any conpound that

-, v o



[71] The term "hydrogen bond donor"” refers to an oxygen, nitrogen, or

het eroaronatic carbon that bears a hydrogen group containing a ring
nitrogen or a heteroaryl group cont ai ni ng a r| ng nltrogen [ 72] As
used her ei wotzhe/sgasms " group”, “"radical” or "fragnent" mreUSymosoOUS and
are intended to indicate functional groups or fragnents of nol ecul es
attachable to a bond or other fragnments of nolecul es. [ 73] The term
"active agent"” is used to indi cate a chem cal entity which has bi ol ogi cal
activity. In sonme enbodinents, an "active agent” is a conmpound having

phar macepRi r:saih|¢tbprher£7yv thé?m2 @mhen@%umﬁuwe vamemberrmu 1bg-camonpitar- cancer
t herapeutic ter m "t her apeuti ca effecti ve anount” of a

cheni cal ent NWC@B@%W ‘ﬂ@ﬁ'er%ﬂ& R Qfﬁ'éﬁ%bsé'wtﬁﬁ‘rﬂ’l}ﬁtt”fm%ﬂh%or Qg more
adm ni st er ed fhyganfuman or non-human patient, to provide a therapeutic
benefit such as anelioration of synptoms, slow ng of disease progression,

or prevehBi tsmnypndlyﬁ@gw@dgmperazmbtharp;aaﬂs Bell 3-gmitapbenylve anount may be an
anount fi di sease responsive to

i nhi bi tlsigﬁ |§1‘C4 @xﬁ)ﬁ'@@?'ﬁg@ﬁfgﬁﬁﬁé E@r@xen% sﬂ r?@&l §( a therapeutically

ef f ecti ve amfdintetiydaminojetiyiearbamdylipticant, Oté(Eeduce cancer synptoms, the
synpt ons of i ons of an autoi mmune and/ or

i nfl ammat oryz@l se(ﬁ rﬂan}e%;ﬂ%r@%ﬁ]ngylwn@ng%quﬁ acute inflamatory reaction. In
sone entibBi iseh{Shwroneethpgphcanybdd 4-(ledfeyethybpbenpditben 8: ésnatBunt suf fi ci ent
t o decrease f ~dpet e ncerous cells in an organism WO
2010/ 068257pﬁ’ﬂ@%%&ﬂ%@ﬁi@‘ﬁﬁ@ﬁhﬁﬁ@ slow, or stop the growmh of a
cancer odarthermovidédthao Re iendtphienprsubstitatedheitradHIC{C)E, | whedefRGts ve anount is
an anount suffi.ci c?lnt h?ot shr,ink a cancerous tunor. In some circunstances a
patient suf f SPHIATY SURFRASRIAY my not present synptoms of being aff ect ed.

I n sone enbo@mynARo mﬁudj@d BReptidraralcbitiozl &@ﬂpoyﬁolfﬂmwlsmb atleziseong al
entlty i nmount, sufficient to preve ni f] cant ease

Sl gni 11 cetiop PRt ceSetRedierat, together uihiat fredt e ebeipceifivaly Gecerthbte,

mar ker s veRicdld\éhdzehif @ c@rrub&s@@ jLIvaIRtE UdAd &xXci Jfonemsues I'n methods descri bed
herein for treati ngeal | er |s rders and/ or aut ohmrune and/ or

i nf | ammat or y [Qf12]c458PrAM '|5 apgthod; ek ireghpgpatient Baying adlisegse

t her apeubssaHsive 16 inkasitiony 6f @ymamnwnﬁir@mg%naﬁ.swmg% tedipdtiept 8t . when
admnistered to a rftatl ent, to detect ab%c%scghgrogresm on of the disease,

or prevetiectvrampauntahat leastpnsehamicalen d pgreis gi ven from presenting

synpt ons of P‘j‘ﬂi] ahlseHibidet BY MetiodatiredtingH Sétl@ﬁ'b' Hﬁwﬁ@ d/dgeas8ichasamt ory
di sease, and/or acute inflanmmtory responsé. In sone t hods descri bed

her ei n flEAM CARGES %mmnnmeg@ée%ﬁ%mémmmmeaam cﬂcmwnﬂaramﬁw

| nf | ATk géond SRARRTiBBL0AIer 8L PBriting LBMRLFN, ICREHaABRt arfetiective

t herapeutically effective anount al so be an” anobunt sufficient to

pr oduce aneist etetdpast anecheaxeal ieﬁtltb' sefRagherein. &'%Pmldeﬁﬁ%ﬂ@ﬂh@fﬂ fatel |
type in ?om m HMTE nments a
t her apeJ{%égn??f a’ﬁ?n?t hQan %uéﬁfiﬁ%ﬁﬁ%ﬁéjm o ng hﬁmm calﬁ;ﬂéﬁ ﬁ%y

descri beatigriras eﬁ@yve amoelnt oftat legisy ane chemicalentidy de%csr@edﬂreremt ivity of
B-cells. In h A y
effective anbun ﬁrSO?F armoﬁlr’?td@ ﬁﬁ'&q @%P%glﬁﬂgntl ?mlyggcrl Eé‘lddeﬂgbéei n

suf fici ezlnemothesamnicbmpaamgyadmmdegtq a@ahembmdecgolr@ manh@ihenapymtbtmer

amount - speoRRRERAUE ST SnBub AR AP el Gl Yo BRUBbrdE

| evel ofsutfitiant &riatidasatha sensitivite pt oanc:enbellmtdyhe nhemptierapeutic apétod Wi th t he

di sease nyas i rayv The. t vinhibitjon" 1ndicates a
significant e§§§ Hr%"@%'st?a@gﬂoﬁéo 'Elf"ibg\np;el;{-ltrja “%&}B‘ijﬁsogﬁed‘a?‘ha@t ivity or
pr ocezs corripmblnbldogmctm@ c8lise prédsing Sykhwiirﬁ at Rastoore dfetmeaiswtllyrde‘éyzkbﬁtt i vi Ity
as a direct. or indirect response, t resepce ast .one. chem ca
ent ity destn mayanonaf sufcieRds Aeecfayy fecfdss e lova el ATk BRI miice o
the at | east one chem cal entlty The decrease in activity may be due to
the direct interaction of the conpound with Syk, or due to the interaction
of the chem cal entity(ies) described herein with one or nore other factors
that in turn affect Syk activity. For exanple, the presence of the chem cal
entity(ies) may decrease Syk activity18y directly binding to the WD

2010/ 068257PCTM52009/ 006445 Syk, by causing (directly or indirectly)

anot her factor to decrease Syk activity, or by (directly or indirectly)
decreasing the anmount of Syk present in the cell or organism [ 76]

I nhi bition of Syk activity also refers to observable inhibition of Syk
activity in a standard bi ochem cal assay for Syk activity, such as the ATP
hydrol y5| s assay descrl bed bel oW, In sone enbodl ments, t he chem cal enti ty

T N~ o " v a . o o



[85] "Asthma" refers to a disorder of the respiratory system characteri zed
by inflammati on, narrow ng of the airways and increased reactivity of the
ai rways to inhaled agents. Asthma is frequently, although not exclusively

associ at edwwoizbfvoasepi ¢ or allergic synptons. WO PCT/US2009/006445

2010/ 068257PCT/ US2009/ 006445 [086] By "significant” is meant any

det ect abl e change that is statistically significant in a standard
parametric test of statistical significance such as Student's 1l-test, where
pc 0. 05. [087] A "disease responsive to inhibition of Syk activity"

is a di Sease[(!iﬁ]"\ﬂlsérbrdnﬂ@éd)lstd M@th%)d"forkdéléﬁﬂnihb%é ﬁﬁe%eﬁcé BﬁSﬂPﬁLﬂ ic benefit
such as an anelioration of synptons, decrease’in di Ssease progression,

pr event IS8l cempsisingrcoplasting tepsasenle with at faashppe sherpicabenity described i vity of
certain peelih uhﬁ@ﬁc%n@%’ﬁ@?ﬂét?%m@ defelclioh oSk %@ﬁﬁt{fd’été&%g a level of SPQ%]

"Treatnment or treatin any treatnent i sease”in a

i ncl udi ragtlwty)m;tmeasamplengnd H‘@refrcs‘edwrmtmmthesprewgmgbsmeocmsmkmthe
synpto plé he di sease not to develop; b) inhibiting the disease; c)
sl owi ng or "arresting the devel opnent of clinical synptons; and/or d)
relieving thgo2a0]sasegrovithet isiamettwdsfbrrighibhiagrﬁegelb&ﬂivﬁylcorhpr.i$ihg1i cal

That nagopgstnepels PP b afefi R A PRyt R e B o
experi mantount beffioiethiodiztettsidy idber@baheBaJem actiyityoie witeef ul in both human
e Py G AR AR, S el B SRR TR b B B 5,
t he pat icReinidat farMaRE its i:iéﬁrmn@rabﬁ eadtlocag®nce is indepérititdl oﬂtsodtbmhﬁrénias at | east
oD e S Bl SHOE R ALSTLSRIBONTES  ofy ol b b A1) V0 o
wher ei n pRierits; refeeshice, fod Bramplel e “ankinds @ BE“tRE” Ki&sclik Mthssivasisei drimddrehal o,
hydroxy, carboxy,
ases.
[022] As used in the present specification, the following words, phrases and
symbols are generally intended to have the meanings as set forth below, except to the
extent that the context in which they are used indicates otherwise. The following
abbreviations and terms have the indicated meanings throughout:
[023] A dash (“-“) that is not between two letters or symbols is used to indicate a
point of attachment for a substituent. For example, -CONH; is attached through the
carbon atom.
[024] By “optional” or “optionally” is meant that the subsequently described
event or circumstance may or may not occur, and that the description includes ‘
instances where the event or circumstance occurs and instances in which it does not.
For example, “optionally substituted alkyl” ericompasses both “alkyl” and “substituted
alkyl” as defined below. It will be understood by those skilled in the art, with respect to
any group containing one or more substituents, that such groups are not intended to
introduce any substitution or substitution patterns that are sterically impractical,
synthetically non-feasible and/or inherently unstable.
[025] “Alkyl” encompasses straight chain and brahched chain having the
indicated number of carbon atoms, usually from 1 to 20 carbon atoms, for example 1 to
8 carbon atoms, such as 1 to 6 carbon atoms. For example C;-Cg alkyl encompasses
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cyano, cycloal kyl optionally substltuted with one or two groups chosen from
hydr oxy, | ower al koxy, and | ower al kyl, cycloal kyl oxy optionally
substituted with one or two groups chosen from hydroxy, |ower al koxy, and

| ower al kylyo Z3eRE@6Yycl oal kyl optionally substituted Wgdy, @RGoRGsHYO Jroups
chosen from acyl, halo, optionally substituted am no, hydroxy, |ower

al koxy, lower alkyl, lower alkyl substituted wth hydroxy, |ower alkyl
substituted with | ower al koxy, |ower al kyl substituted with one, two, or
three hal o groups, optionally substituted am no, optionally substituted

het rﬂﬂlgr I t | | tdt d wth
oﬁeegfcﬁ%ﬁgﬂgééﬂ&a chos eéﬁ%dréﬁrﬁémgly(ﬁé%ﬁ g%%?féér@&bést?@? ut% r%%n% él%dr \(,)Mxy,
| ower algdrongys intlode methWyethyll propyl, eﬁlomdpyism'bmtvlt seaetlutyl, tert-byigh, prptyl, I 2ver

| kyl k th t
or 1 hr oS NE e 26 BEERuESRisnBBETY: PHAER Peslbet t ut od

het er ocymkyiahmy,lanomed sakset diatkgl, oefeyring tarﬂnmsameiresmmﬁslas allosputthaving wi t h

t f | | k ti,tut d ith
oaro’" | ooty B at iy A Ren oyt wsua e oty 245 RO ittt fioms: o
¥w th Logar eﬂnkmiw to wﬂmswe@dreﬁfraa zatgdst ai?rbtan etom?ﬁlp@rrw@mdw clsoel ect ed
rom ro ower a , (0] r upbstli tu W X ower
ol Y RS ineia s cayBlant hand and Gy Sl e s st Rgens grug kO el ey
net er oaraly AL TRRIGS YPATRY thberet Bochac Fmbagsl femant Rohhss Ni L r ogen

to which they are bound forma 3- to 7-menbered heterocycl oal kyl ring

opt i onalhasy'"Q\A@?tZM@?QI@éﬁﬁ"hﬂC? P@W@d@@&?@%@?ﬁ% H’HJSMQF §*8Mel%r two

gr oups O'Bﬁt‘gﬁ"s fric@Al BYAEIGNY n-o ecaddf lisoBi¢ drivesutd! HorbpyUReiLbiésthed with
hydr oxy, - NR6R7 wher ei n and are | ndependent|y sel ected from
hydr ogerirop ﬂeﬁ iSOPESAY. flower auswkwfeﬁmﬂ"ﬂtl gf%tws\hamghwrﬁowbon%mr al kyl
substituted goif]h%i(é +n¥at§EQﬁUnEHﬁJ?é1e&m he&b?hf?ﬂg#tyéhauﬁémkl grou

heteroaryl eter e ni ltjrogen

to whi cthavineyat igast baemarbpammlndoutuﬁ bomﬁbﬁqme@ldayﬁgeéem@w|06anawole¢u’v@

t I
OPt | Ol BB il Sl BaAER A6 U 4B RS e DA FUFEEH spheiver
of R6 artUeBisqrtranacom}gm@tmbdtbmdwu@mndﬂm TMnlaallqlk@wbgndeaﬂrmuda t h one

I
ani nocar s agmdi MEER o e KrGidhnye QI B e 04 RO b2 MR Thon 4 21
het er ocyar byl (Riyl), plnm éfamaz-yll bMt)enylarsdlch (awé]ut éh+ekly1 ybput-aneara v, Etmsthylt- ut ed
i th h h
tri 11 Gorsiet el o BUPZ et ot Bupd B CNh RS en e MR B0l Bty

opti onaldlgn-zwba'ndttm hlda wntdormeosvabodiiments, anmlkeRyl grsupeaeirprm? tcszta halsben from
rom s o€ ailin ARGy SRb AR AL o P SALREAFEE Wt The o membered.
aromati c ri nfp27dGetalgl indicatbs grsaupatelddiydg)oamdrmmj dgrouptising theed; R2 is
chosen TaRmEEhBREL HeabS s Gl Hort 3o PPbIRI VARSI o cosen
f r om hy dyolgaRylapdupoineiide ckybpropiid cibobutylhs\iiopeatyl, anduycibdexizatwell as

bridged and caged saturated ring groups such as norbornane.

[028] By “alkoxy” is meant an alkyl group of the indicated number of carbon

atoms attached through an oxygen bridge such as, for example, methoxy, ethoxy,

propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, pentoxy, 2-pentyloxy,

isopentoxy, neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, 3-methylpentoxy, and the like.

Alkoxy groups will usually have from 1 to 6 carbon atoms attached through the oxygen

bridge. “Lower alkoxy” refers to alkoxy groups having 1 to 4 carbons.
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if R3 and R4 are hydrogen and Rl is

3- net hoxy- 4- (nor phol i n-4-yl car bonyl ) phenyl, 4- (norpholin-4-yl)phenyl,

3, 4-di et hoxyphenyl , 3-fl uoro-4-met hoxyphenyl, 4-(4-

et hyl pi per¥d@i201006825% phenyl , 4- ( 3- oxopi per azi n- 1-yl ) pherpgr/usasopmwegshol i n- 4-
WO 2010/ 068257PCM S2009/ 006445 vyl ) phenyl

3- net hoxy- 4- (nor phol i n-4-yl ) phenyl , 3-net hoxy-4-net hyl phenyl, 4-

met hoxy- 3- met hyl phenyl , 2-(di net hyl am no) et hoxy- 3- net hoxyphenyl ,

3- et hoxy-4- net hoxyphenyl, or 4-ethoxy-3-nethoxyphenyl, then R2 is not
phenyl subst[nall]e‘d\mmbtarb(J@D)th%nMEﬁa@oprofdhélfmnaﬂéy G Ryt ed aryl ;

henol - Sl Fogrg e lRpBR ey e osRn oy LORP L I SIP iR GLRSIUEE o o

opt i onalfhyseudiBilited @irito’ tugserwﬁétgal kyl or optionally substituted

het eroaryl or_where or eth d RO is hydrogen,
opti onal I>/y s [R39; tﬂﬂVEge@F%/ﬁo th%ﬁ? a(niyl @Q&"& (qvepéﬁﬁ%%amwb C% 1] |gonal |y
substi “{ﬁ&@r&é‘?}{l)ﬁ(}@@)ﬁ% Hél/érocyﬂﬂlidllgﬂ)a‘t{d) Skma%uhtth‘é fb@l |!§)§Haclﬂ=!d tBRké onal |y
substituted he

eroar ereln sal Ul’t pti onal

l'y

subst i t RN ErUetuEe tj&rmq@ TE‘ﬁG§Eb?“UH®'ﬁF Vla"dmﬁﬁéb@;ﬂlkﬁrﬂCMIl‘dl apl,

S02) NHR{& e i nd R4 are
h§/droz;en ang'wlg aﬁglﬁ%%{norp |§%4ésy??&eﬁ?/r€%ﬂ Wéuspsnﬁvggg‘?l di nyl, 2-
f | uor opliegigated pumipe( af garba) aﬁomeo eca@pn@kmi@ﬁq Iroup l@mgjinﬁwda@j(yphenyl
3-aceta |, or
3- (hydr(r)ﬁ:‘(gg@Jﬂ ?carcﬁgon%ﬁ@ﬂﬁgﬁ%%@pﬁsa §gﬂ%re o&g@%uﬁj%ﬁ]g
chl or opte@éfdmnutan@s(B2)s not phenyl substituted vvlth

i peridin-1- N ed with
ItorEOfI uor onet Kdy%ﬁaé’l?%%é gérr%)r lc?#%%ﬁég%%re@édﬁ]ﬁﬁgar EA@E&@Z@ 63nd R1
i s phendttashdasthreughdatie wathongiptarboraivhgresuthet dlkoxyegpioyp pas teiingicateden R2 i s
not 3-am hepyl : i f, R3 4 ar dr nd Rl i chl t hen
R2 i 5 ngLMPRCE tarkoh Al Tk ST Gal PSR B uPs PR aFoR N BTPBAIRY | o
4- (2- (diomet Irtyeaa'rbm)aibm;Iauactimimmt)gbhm‘qﬁygemtda|ciartlaaylaml:eR4 are hydrogen
and Rl is 4-(2-hydroxy-ethy | _or (hydr oxyet hyl ) phenyl, then R2 is
not 2-met hox%@in@y‘ ing_ 'F"&%f"gg'h%ﬂ&ﬂup N]HzRS and R4 are hydrogen and Rl is
4-[ (4- et hyl p[oB3] ariry® éndbm;bdsg;b};phenyl or 4-(2- hydroxypropan-2-yl)phenyl,
then R2 is not nyl tltute - (.CO) NR8R3 ere R8 is hydrogen and
R 1's. hydr ogBnaETETOYRA SRISNSIA YomaEs S0 6 Q0250%i0/ 006443
substituted Bicytlicvney eyﬁemalmmbmnaﬂ leb§t &Y Fiegad kirbbuydlidednds dioptdticliced Wi th
a group chosen fromneth if R3 . a R4 drogen and R2 is
4- car banoyl pheny| & fé?hff?'?{lﬂ' a"'@h%‘f@)@ 3 ) phenyl ,
3-(1- hydroxyﬁtcbmlc) ﬂzgfﬁyétemé v(:Hé‘r'elnnbldI@é§1| o ¥iRg 1§cafmb%d|blﬁﬁ1ﬁf‘¥ﬂomat:c for
3- met hoxy- 4- ( pi peri di n-4-yl oxy) phenyl, 3-nmethoxy-4-(2-

met hoxyet hoxy) phe®XAMPle, fBiofeN&vet hyl ani no) et hoxy] - 3- net hoxyphenyl , 4-
(2- hydr @ey akhaphe) a%ﬂ %ﬁmé@%a% me%ﬂ@?é@@%%béycﬂlerd?@ﬁaﬂ@n é}@f&‘éé@lﬂ?ﬁﬂ

3- net hoxy- 4- pro oxyp opyl car banoyl ) phenyl , 4-et
met hoxyé%éﬂ?@mbﬁﬂ?@lhﬁi‘?fﬁpﬂ‘é%hl ZWIC)%‘F%WW 1. rne&eHaﬁ@mtqrnwWeazfmm i,
yl') phenyd , add sR3pgnduch et Bic p?z.’lﬂ:f ﬁﬁﬁ’%xgt@m%hﬁ%lrpﬁﬁfydéﬂ% 8 Ygﬂ]e ﬁ%&sﬁd juted

wi th carbanoyl;, then Ft, s no X are
hydr ogemaahmym argnml@trmwlespmt ﬁbﬁvwrm@nt mmhbﬁ alezhe sarocyglisearpmatic

subst | t%gdorvvangm&mygo@g@t hﬁ C;B‘%B IéMbr%)Eﬂchlét %?m%tfﬂar?ur t %ﬂ\'ﬁ{%’élﬁe fge Re

i s hydrogén and ng iIs anoyl enyl er provided that
R2 i s naleripitiveg| ancliibgvinguthedfree tualerdes( @) Rng albos earlnamed ogst suh&tltmtyd

hycr ogebTeIBRY redissis, Bvah! cidledt B BRI T Ber b By RS Aok RBh .o,

[ 92] | n radicas evﬁmselman&asend?m I-gl" ddyomeroval ommwdym@genmmmyme carboeorre
enmbodi nent s 4 droge ! 0 _proyide at | eas ne
chem I(:al""t(?:mt‘I‘”(t 1&'%% %’?ﬁecgﬁ%o Gggﬂy ﬁgaWﬂFa qgne qo th name OE R

corresponding univalent radical, €.g., a naphthyl group with two points of attachment is
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RNH R3(1) WO 2010/068257PCT/ US2009/ 006445 and pharmaceutically
acceptabl e salts thereof, wherein Rl is phenyl substituted with one or two
groups chosen from hal o, hydroxy, carboxy, cycloal kyl optionally

subst i t ut e®¥OnM0ad0682%& or two groups chosen from hydroxy, ¢ DUE00IEEEY, and

| ower al kyl, heterocycl oal kyl optionally substituted with one or two groups
chosen from hydroxy, |ower al koxy, |ower alkyl, |lower alkyl substituted

wi th hydroxy, optionally substituted am no, and oxo, heteroaryl, am no
optionally substituted with one or two groups chosen from | ower alkyl,

| ower alt&ytedsndstithilidene. Wirfihhdwbver, Heyenotadricynpagh o overiaminvariynwly ditbxy,

and | ower al k substituted wth | r alkoxy, -C(0)N1161R7 wherein R6 and
119 oy o Hettanth senaralets SeliadhiPro Nerirs: Rk o rhge CAlp I PIRATCLIGS
substi t yd fREAeWiviith &M&@wclﬁﬁwrom@w king,UB e réuiirRcing $y3tamid Rexaldaryl, not

yl,

substituted am no, cycloa aryl, heteroaryl, and heterocycl oa |<y| , or
R6 and Rt a%defKied RArein- t he nitrogen to which they are bound forma 3- to

7-menber ed hgay] OFNE R “iloxy” RdeRRb NI -BUAih i tuted with one or two
groups chosen fromgz%/edroxy, I"ower al kyl; and | ower al kyl substituted with
q

hydr oxy, - S(P3SREheEm bRl inclesies Hgory chler, ibirrapeaiibinge.yanshederdd f rom
hydr ogen roal DSt w t h hydroxy, |ower alkyl
substi tul'?aeléavm t'?fﬂ%%étgu f(i)urgierll P@éhslﬁr!)dgﬂﬁ@g %ﬁrgjﬁr?gﬁebybl oal kyl, aryl,

het eroaryl, 6] ndeteroept engoripasses: R6 and R7 together with the nitrogen

to which they e-lﬁ‘?éf'ﬁﬁie r - - acy Kk i
optionally sébg{’i?ute V&Eghﬁgﬁg%& 91?(\)/%00 r%giésgh%?ﬁﬁ'ﬁgo%%?dr ﬁ%ﬁ?' Fl%wer
al kyl, and | oner exdmyplesinstii tout,eat Inisomehgmibodignents; droirdd do 3hheteavatbmast one

opt i onal |y subst | T8 TR Oners: PR BEMNER SRR BRSO N Sher ™
al koxy, opt i biegtlicyhetalsycldalky dingsicootainiag looeyor racren tor ssxampyd, fraand to 4,
et ooyl ool oot enl Hoin LIS nBbSHonf R SR e b o
trifluoromethyl, $pwitoniad remainingt fing hthsaabeing casbtth &ed evhesic labdddsy lone
optionally subst iltlelite%%tt% 1ishprlegg:{\r/%rin %}1 I'Szl)/tlari'latcl)cr ring. _
For example, heteroaryi includes a 5- to 7-membered heterocycloalkyl, aromatic ring
fused to a 5- to 7-membered cycloalkyl ring. For such fused, bicyclic heteroaryl ring
systems wherein only one of the rings contains one or more heteroatoms, the point of
attachment may be at the heteroaromatic ring or the cycloalkyl ring. When the total
number of S and O atoms in the heteroaryl group exceeds 1, those heteroatoms are not
adjacent to one another. In some embodiments, the total number of S and O atoms in
the heteroaryl group is not more than 2. In some embodiments, the total number of S
and O atoms in the aromatic heterocycle is not more than 1. Examples of heteroaryl
groups include, but are not limited to, (as numbered from the linkage position assigned
priority 1), 2-pyridyl, 3-pyridyl, 4-pyridyl, 2,3-pyrazinyl, 3,4-pyrazinyl, 2,4-pyrimidinyl, 3,5-
pyrimidinyl, 2,3-pyrazolinyl, 2,4-imidazolinyl, isoxazolinyl, oxazolinyl, thiazolinyl,
thiadiazolinyl, tetrazolyl, thienyl,  benzothiophenyl, furanyl, benzofuranyl,
benzoimidazolinyl, indolinyl, pyridizinyl, triazolyl, quinolinyl, pyrazolyl, and 5,6,7,8-
tetrahydroisoquinoline. Bivalent radicals derived from univalent heteroaryl radicals
whose names end in "-yl" by removal of one hydrogen atom from the atom with the free

valence are named by adding "-idene" to the name of the corresponding univalent
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R1 iswherein Ais chosen fromaryl, cycloal kyl and heterocycl oal kyl groups,
each of which groups having from5 to 7 ring atons including the atons
shared with the 6 nmenbered aromatic ring and each of which groups being
opti onal | ywaubsftiss2et ed; R2 is chosen fromoptionally swestustebeessay yl and
optionally substituted heteroaryl; R3 is hydrogen; Rs is hydrogen; and R8

I s hydrogen, provided that if Rl is 3-nethoxy-4-nethyl phenyl,

4- et hoxy- 3- net hyl phenyl, 2- (di net hyl am no) et hoxy- 3- met hoxyphenyl ,

3- et hoxy- 4- met hoxyphenyl, or 4- ethoxy-3-nethoxyphenyl, then R2 is not
phenyl %HQ:%EI' bl @ﬁWidyjﬂ ﬁrdl.@qum ;%iﬁfseof@tabﬁm@ﬁlt|b@é§}r|®9l|§éﬂé$tll-lét'éh%¢ylar yl;

4: di et hoxyphe , then R2 is not phenyl substituted with
(CO) NR@P%@OMWW@S&H@VP@% with aryl a5 defiegd alpvr an optional 'y substitut ed

het er ocycl 03'[%%7'] QDbQW&bQ'ﬂ@}érb{ §¢5 HCHJO%Q nhgts?ét@ﬁfsyéubg |tuY$be&

hydr ogen and I S optional stitut optionally su@étituted
cycl oal kypore axjstei o@a\lsupstsum‘gs.lauqh@@ pysdiayoNypxldeal kyl , optional |y substituted

| kyl h 10 wh Rioi
oot L onal 1 y RIS TIOR3 %ﬁf%@”ﬁ%?%ﬁ%%%ﬁphenyff “then Ro
i s not pyridiesg], Bg-Hdtermcypgbakyl is roeart @ sipgle abphditioxioigy Usuably méthroboyphenyl |
2,6-d th h CT/ 09/.0 doph |,
3" car boX AP Cohtinia A6 KARES ROPR IS 0 et P g Referodibiisam dopheny
3h(hy|ro>¢ry?;{ey|?erfﬂyimmj_t%d pbmrgadygemfleﬂur |a$1d¢igfayenphmwselll_laét8bmmlrﬁﬂon;s;m not o

enyl substitu er,i di n- cay bon ere
o phenyPrisiedial traskotl B o FeBipb iR Ralonty " HBbE ISP oA 1
is opti qrﬁ@hdie; f@rld&ahi;ﬂelca%dwmmé@zrbwﬂhethhaaigd:ﬁosnﬁ;nmﬁsugﬁearprmtyhﬁ)nzi if Rl

|(3| fretc %%grﬁr %ﬁm ﬁg}%@,;ﬁ?? g)&t@;ép&nr bg @Yp%éldylya plperl(dyl 4-piperdyl, and
(di met hy @-mﬁéeﬁnﬁ,n thﬁ@ﬂdﬁﬂWhﬁpﬁé’@:@leso ads}demblaféd llrﬁ:Ilihﬂg?zJ?er@fbﬁdllhyBér’iB’pphenW

or 4- (hydrox et i s nat 2- met hox

2-f | uor opHe 0""16&%14%%%%6&'6\}“%%&6%% apgigned Pﬂﬁr%\bh rr%'ﬂb%'ﬂﬁ%q ituted with
- NE- 1T O feltlrdeydirilien BES indhudbiatAing)@stems siasstitUted &fh dh¥ lor more oxo hftidtles! N some

enbodi nents, Rl is phenyl substituted with one or two grou?s chosen from
hal o, hﬁqpl@@ piperidinyl N-oxide, morpholinyl-N-oxide, 1-oxo-1-thiomorpholinyl and 1,1-

dioxo-1-thiomorpholinyl.

[040] "Heterocycloalkyl" also includes bicyclic ring systems wherein neither of
the rings is aromatic and wherein at least one of the rings in the bicyclic ring system
contains at least 2 carbon atoms in addition to 1-3 heteroatoms independently chosen
from oxygen, sulfur, and nitrogen.

[041] The term “heterocycloalkyloxy” refers to the group -O-heterocyicoalkyl.

[042] The term “nitro” refers to the group -NQ-.

[043] The term “phosphono” refers to the group -PO3zH>.

[044] “Thiocarbonyl” refers to the group -C(=0)SH.

[045] The term “optionally substituted thiocarbonyl” includes the following
groups: -C(=0)S-( optionally substituted (C4-Cg)alkyl), -C(=0)S-(optionally substituted
aryl), -C(=0)S-(optionally substituted heteroaryl), and C(=0)S-(optionally substituted
heterocycloalkyl).

[046] The term “sulfanyl” includes the groups: -S-( optionally substituted (C;-
Ce)alkyl), -S-(optionally substituted aryl), -S-(optionally substituted heteroaryl), and
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carboxy, cycloallyloptionally substituted with one or two groups chosen
from hydroxy, |ower al koxy, and | ower al kyl, heterocycloal kyl optionally
substituted with one or two groups chosen from hydroxy, |ower al koxy, |ower

al kyl , | owaip Bhdiekssubstituted wi th hydroxy, optional |l ypSubpshioiwdgs am no,
and oxo, heteroaryl, amno optionally substituted with one or two groups

chosen fromlower alkyl, |ower alkyl substituted with halo, |ower alKkyl
substituted with hydroxy, and |ower al kyl substituted with | ower al koxy,
-C(0) NR6R7 wherein R6 and R7 are i ndependent |y sel ected from hydr ogen,

| ower al @493 +r9a'r§rsueéthwed Ma@ﬁbjg zg] gﬁlmgiyipbraa@étr?elég gukstitut ed

W th opti ubstituted amno het ero 'and WO
2010/ 06&2@7@1113111082009/ 006445 heterocycl oal kyl, or R6 and R7 toget her with

t he nitrogen g%ﬁf
heterocyclgoal[é% ﬁge’hﬁ?}ﬁ‘éﬁm&%%é{‘%@”@a 'S{(ﬁ one I:’G(xgn":“ryoups chosen
from hycButantde(\ﬁthaaalky;J) -~StDiebptionelly substitutedidyt)) {Slowpmndi[ywustﬁuged

| over ol 702t ki Cional e PERRRFAIL A% SHEFtole st 7 ot o

W t h optdubstiluted smins}.i t ut ed am no, cycl oal kyl , aryI het eroaryl, and
het er ocycl oal

, Aan with t Itr ovx/mchthe are
bound form a[éXA]t 3891?@7%8 Ry HB?@S% | BARS | g(rip;b %gégnép‘ ignallypst i tﬁt ed
Wi th onespetitwe (gn@gmk;ﬂhosm) bpﬁmzmy@uamuteuwr -8l dyloptiendllyl stiefitutddy |
substit tedW| ha'?b@ pg gow tEat EX gmf R6 d R7 is not
hydr oge e?"BﬁB’ ( 3(&’ Bty ybsiftu t?’PGY I} ( groups chosen
from hyCH&éNtutéd%%xy?' B@Mvopﬂéﬁalmdsﬂtuﬁéwwbk*bo%{@Fbﬂﬁbnaﬂ]?%b@éﬂuted

am nocar bonyl, and heterocycl oal ¥>S het er oaryl oxy, and | ower al kyl
opt i onalh&jereapiv.ut@=lnioptiorally sy titteddiaderosydnesanand s @PERYEIM ower
al koxy, gmgmutetdrd,ﬁ,hgpronet hyl, optionally substituted am no, and

het er ocycl oal ng qu onal | éﬁsubst ituted with | ower alkyl. [095] In
sone enbodi miPAY, Tha term ‘sHbstijuted] mstysedhetein meansbabany 0Re oF ®AES chosen

from hal S&%ﬂ%%ﬁh 8§| ﬁ%&%’t&ﬁ'o‘%h@%% %é&wﬁﬁ%‘ﬁleband Wthg one or two

groups ¢ rom J | ower !e&iy ovver al ovver al kyl
subst i t Undigated groupy @rqme that the dssidnetes) atgmsunnsmial mle@pa/\nsmt gxeeegedt wo
groups (e droxy, and
| ower amﬂﬁﬁgtf’%é?ﬁ%j%@:%&m&k%y o%ﬁﬁﬁﬁk@?@deﬁﬁﬁhﬁwg’%ﬁ" ?hg%g Iy

substit lﬁ@nbmuonsmf@ubﬁltusz gndiop yadakieearef pasmidside orly if swhmorrmlrmimﬁ and

opti onal, ¥ullsﬂt§f%51% H{)rﬁgofﬂq useYSPsg%Q{.%?e?rﬁ%ﬁEr{és%R@ l@&ﬁ'ﬁé&ﬂo‘)&er al kyl

opti onal subs one or “two groups chosen roxy, | ower
al koxy, sttable stroctoresis myeant tpimpinalcomnpeubd that is stdfitaemtlydobastdo survive

het er Ocygt#lgt%nkf%rg a%gctloﬁ(rmxwﬁg Rznd'\gfﬂs%hnerﬁ%mﬂatﬁ% & &n 58&%%%0%%%' y

sel ected 1T om n
least practlcal u1|I|ty Unless otherwise specified, substituents are named into the core

structure. For example, it is to be understood that when (cycloalkyl}alkyl is listed as a
possible substituent, the point of attachment of this substituent to the core structure is in
the alkyl portion.

[050] The terms “substituted” alkyl, cycloalkyl, aryl, heterocycloalkyl, and
heteroaryl (including without limitation dihydrobenzoxazinyi, dihydroquinoxalinyl,
dihydrobenzodiazolyl, dihydroindolyl, pyrimidinyl, quinolinyl, indazolyl, indolyl,
benzoimidazolyl, benzothiozolyl, benzotriazolyl, quinoxalinyl, quinazolinyl, morpholinyl,
azetidinyl, pyrrolidinyl, oxanyl, pyridinyl, oxazolyl, piperazinyl, and pyradazinyl group),
unless otherwise expressly defined, refer respectively to alkyl, cycloalkyl, aryl,
heterocycloalkyl, and heteroaryl (including without limitation dihydrobenzoxazinyl,
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al kyl, I ower alkyl substituted with hydroxy, |ower alkyl substituted with
optionally substituted am no, cycloal kyl, aryl, heteroaryl, and

het er ocycl oal kyl, or R6 and R7 together with the nitrogen to which they are
bound f or nwa 28t0/d6g257 - menber ed het erocycl oal kyl ri ng optecanahdoyoslssti t ut ed
with one or two groups chosen from hydroxy, |ower alkyl, and | ower al kyl
substituted with hydroxy. [96] I n sone enbodi nents, Rl is phenyl
substituted with one or two groups chosen from hydroxy, heterocycl oal kyl
optionally substituted with one or two groups chosen from hydroxy, | ower

al koxy, dlr%%%@%dxﬁhnyl adiﬁydr@wfzoala&wyl HYArdihdBIA doyMrdiBinbly doipshinyl| ower al koxy

optlonall stituted one or two groups chosen from hydroxy and | ower
al koxy, 1 OVb\}\quhésl lv@nzomsg%qulu@www@whdﬁaer@ptrmlv@ﬂng§altrwbsen from

hydr OXY qu fi 'rﬁ&% | t ), and
het er ocyc I|n Holir, d‘zbi&ﬂ%ﬂ”B}rﬂ?hg{/nypl&éﬂﬂ%ﬂrmlr%}‘%ié%ﬂ%! C em c entity
chosen famarny tmfmrgua)rw enone qu mme (sveh 29 up 108 s'espraTRiEsSER EBBD06445 and

phar T gibldihlotorS SRPIBCeq )'d uklIERRPhe il ofcentieny! substi tut ed

th one cicoal yl optionally
substituted v} koaﬁeoo@rcm/anqb@utsgcmtwieriedmywyc&% guanidiner geanidirg, and

chosen: MSIAIEP S TN bt Wanhile ARRGsSHE SRSt i O 0uPS
sugst i tuNEtEF{‘Whatr? oyanoy bxo \(as zgsulummmm«fmmtémqmldajmé)r nmﬂoky(IORF omzﬂé,l kyl
A AL grighioliel e st e el et iyl s e A
Subst | Tuted G e el 'Q'MS“"?T"XV’ e : kﬁ?é’ o th bne ar o
erjoups choseW PrETHh g‘PB?("\Aﬁom %nﬁlﬁﬁﬁi@ﬁ”ﬁ%" BB"%‘?m PStq‘a\tﬁa

opt i 0nalcwoémmbpttdntawpsmtmned Ql‘yl dplioh&hribsiitated heﬁe:@bpﬂ@alkilrm aryl,
cycl oal oal k groups, each of which groups having froms

K et erocyc
to 7 ri ﬁ\éh%i@lwupﬂgpﬁgx}?& Pﬁ@ atoms shared with the 6 nenbered aromatic
ring and eacR® @ chidef frofl AUBStoAGI Sulslituted 8l 104 sy IptibhdIgGubBRuted ahpsen

fromoptionally substituted aryl and optionally substituted heteroaryl; R3
i s hydr @§dptionally substituted heteroaryl; and
R®is chosen from hydrogen and optionally substituted C4-C, alkyl; or
R®and R°®, and the nitrogen to which they are attached, form an optionally
substituted heterocycloalkyl group; and
where each optionally substituted group is unsubstituted or independently
substituted with one or more, such as one, two, or three, substituents independently
selected from C4-C4 alkyl, C3-Cs cycloalkyi, aryl, heteroaryl, aryl-C,-C4 alkyl-,
heteroaryl-C+-C4 alkyl-, C1-C4 haloalkyl-, -OC¢-C4 alkyl, -OC¢-C4 alkylphenyl, -
C1-C; alkyl-OH, -C,-C4 alkyl-O-C4-C, alkyl, -OC,-C4 haloalkyl, halo, -OH, -NHj,
-C1-C, alkyl-NHz, -N(C+-C4 alkyl){(C1-C4 alkyl), -NH(C4-C4 alkyl),
-N(C4-C4 alkyl)(C+-C4 alkylphenyl), -NH(C4-C4 alkylphenyl), cyano, nitro, oxo (as a
substitutent for heteroaryl), -COH, -C{O)OC;-C, alkyl, -CON(C,-C, alkyl)(C4-C4 alkyl),
-CONH(C4-C4 alkyl), -CONH,, -NHC(O)(C+-C, alkyl), -NHC(O)(pheny!),
-N(C1-C4 alkyl)C(O)(C1-C, alkyl), -N(C4-C4 alky)C(O)(phenyl), -C(O)C4-C, alkyl,
-C(O)C4-C4 phenyl, -C(0)C,-C4 haloalkyt, -OC(0)C4-C, alkyl, -SO5(C4-C4 alkyl), -
SOz(phenyl), -S0x(C1-C4 haloalkyl), -SO.NH;, -SO,NH(C1-C4 alkyl), -SO2NH(phenyl), -
NHSO,(C¢-C, alkyl), -NHSOz(phenyl), and -NHSO,(C,-C,4 haloalkyl).
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R4 is hydrogen; and R5 is hydrogen, provided that if Rl is
3- net hoxy- 4- net hyl phenyl , 4-nmet hoxy- 3- net hyl phenyl, 2-
(di met hyl am no) et hoxy- 3- met hoxyphenyl , 3-et hoxy- 4- nmet hoxyphenyl, or 4-

et hoxy- 3- ngidwxviesryl , then R2 is not phenyl substit utgermbhddonése) NH R6
where R6 is optionally substituted aryl; if IR is 3,4-dinmethoxyphenyl,

then R2 i s not phenyl substituted wwth WO 2010/ 068257PCT/ US2009/ 006445
-(CO NROR9 where R8 and RO taken together forman optionally substituted
het er ocycl oal kyl or optionally substituted heteroaryl or where R8 is

hydr ogen and Jﬂ | $h @r.ln@egigétuméaggw wér%%%qgmugef(émmukae aﬁq;bgégt ed

cycl oal kyl pt | ona titut het erocyc opt1 ona Stituted

al kyl , dsubﬂmmutemeydlc}albsdua@(@kdﬁebsthetedraael}~9(@) o(usubs(t@él.egi KeRroagh€H@)R10 i s

t I hen R2
opt | onal s SpThE hER BRI I, Byl HPRRIBIN U B e o
2, 6-di nmtrimowy@t’mmgh th@cammtyhimdtm‘mnyand \Bhe:rarrbmbppﬁmmwalkyl cycloalkyl, .
2 ARG bre A8 B ARG, oo ooy ey 11 R
pi peri di n- 1- Eosé}anb@re;m "SbINGENELR mfm'_seoﬁikaxy Whmmblwsmmmm?mt i th
rifluorone ens ,na itute
pi perazﬂﬂ?'l‘bﬁt'ﬁ'gﬁgﬁf i @GHP&@“ m%ﬂglqgrelnlsfubﬁatufeg ﬁ'?@rsd%ﬁﬁhkﬂé then R2
I s not Ahegghboxyphenyl, 3-(2- (dinethylam no)et hyI car barmyl ) phenyl , or
4- (2- (dinet I b
4 o hydr oy TS iﬁgw Kl ko B aan e IR ne arhiam(sbstityteror 2.

net hoxy wb- 0)2wﬁérumrtﬁ@ is a@t@dhéwfotth@rpaf&r@\étrd@dretthﬁsugmhes not phenyl
substltute W|th - NHC( 11 where R11 is tlonall%fesubstltuted aryl .

[ 098] | rFagamy ﬁﬁmaﬂﬁfrﬂ"g whereing SWW¢d§M§ﬁ ag descriRed heg® or two groups
chosen from r@sl TR QI dinli SRHGL Rk 1o PR RGPS Ut o0 W L one

or two groups chosen from hydrox | ower al | ower | ower

al koxy densigHent|is sehayyted Uteedﬂniquhstdptemﬁw)l%esa'né‘ﬁu'@a!méad aml”n@ asand | ower
al kyl o ng@éd,yerngbstltut ed with one or two groups chosen from hydroxy,

| oner al koxy, and optionally substituted am no;, or WD

2010/ 068257 POFSlSPIOEBMD(s4bEituted hetarprryleky) rafers tehgiswanyioxnnwhergin the

cycl oal kyly :3RSituent is substituted (i.e., -O-(substituted heteroaryl)) wherein “substituted
heteroaryl” is as described herein.

[056] The term “substituted cycloalkyloxy” refers to cycloalkyloxy wherein the
cycloalkyl constituent is substituted (i.e., -O-(substituted cycloalkyl)) wherein
“substituted cycloalkyl” is as described herein.

[057] The term “substituted heterocycloalkyloxy” refers to heterocycloalkyloxy
wherein the alkyl constituent is substituted (i.e., -O-(substituted heterocycloatkyl))
wherein “substituted heterocycloalkyl” is as described herein.

[058] The term “substituted amino” refers to the group ~NHR® or -NR?R? where
each RY is independently chosen from: hydroxy, optionally substituted alkyl, optionally
substituted cycloalkyl, optionally substituted acyl, aminocarbonyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted heterocycloalkyl,
alkoxycarbonyl, sulfinyl and sulfonyl, provided that only one R may be hydroxyl, and
wherein substituted alky!, cycloalkyl, aryl, heterocycloalkyl, and heteroaryl refer
respectively to alkyl, cycloalkyl, aryl, heterocycloalkyl, and heteroaryl wherein one or
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het er ocycl oal kyl groups, each of which groups haying from5 to 7 ring atons
i ncluding the atons shared with the 6 nenbered aromatic ring and each of
whi ch groups being optionally substituted. [099] In sone enbodi nents,
Rl is phemyb 281068235t uted with one or two groups chosen ricrarsedydocaisy,

het er ocycl oal kyl optionally substituted with one or two groups chosen from
hydr oxy, |ower al koxy, and | ower alkyl, amno optionally substituted with
one or two groups chosen from |l ower alkyl, |ower alkyl substituted with
hydroxy, and |ower alkyl substituted with |ower alkoxy, |ower alkoxy

opt i onalrhyreuiRsH ad upb asls ok Exasle Qlip 10/®) HYHRIHRR HAS afe fepfibeliiraxy and

optionally substituted am no, and | ower al kyl optionally substituted with
one or tSwEstHentiadenensently hasERY@M5xy, | ower al koxy, trifluoromethyl, and

optional ly suistoRat @ﬂc@@i‘g'?a‘ﬂtyl)bowg] hibtRAERe oA LSRN Banibhel §uaﬂh&ﬂ¥|

substituted w t'h one two groups chosen from-hy droxg het er dcycl oal kyl
opt i onalwryerglummqrmwa thmguﬂmedlm hydiegepsareJepliaoed with adawesalkyayoup. ower

al koxy, Rt ¢ bal Ce@ﬁl d;@y\% yl hetituted with one
or two grﬁgﬁps ¢ OSQM'&?/ mt'r# Pok o\Ner allqkoxy,cgdlﬁf Ioucg Dmethyl, and

opt i onal-DZCGNRRC| tINREDRY- m|°coznﬂ -NRICIDMR R -SOR?, SHRT, FROINRARland

chosen f&ﬁ%é -hydr oxycycl obut yl ) phenyl ,
(1,1,1-t 0- 2- hydr oxypr opan- 2- yI)phenyI

(2,2,2-trifl \Wnéﬂaf g2 fsycifdééts(ﬁthd)ﬁti@:th'lWéubstltuted C4-Cs aIkyI optionally substituted
(1,1, 1,3, 3, 3-hexaf | uor o- 2- hydr oxypr opan- 2-yl ) phenyl ,

(2 hydr W»@W*W?B&’ 6W%te@het|%‘?afﬁﬂxyphenyl

(2- hydr oxyet kylh
2 o bt RS A, SQlrha SR i oy syt o,

di et howpmﬂwally&ubstluutﬁdﬁﬂh@rﬁgwl andet hoxy 3- et hoxyphenyl , .

4- hyd t t henyl

211 uor 0. 4 H’#ﬁ@%ﬁ‘é&%“ﬁgﬁ* nebidER R e

4- hydr oxypr op8agpd BS randibe ppioges ito wmcthhemamratbaﬂhéd ]fenm e optidretiiyy | )phenyl :
4-(1- hyd t h met hoxy- 3- l'i di n-1-yl)phenyl,
£ RSB RN 3, % (onen 5 "y ol breny
3- et hoxy- 4- (herepdadh dspt»@nallwahsnuied gro(xpysr mwdbdimteﬂorhm&wnﬁbntm (3-
nydroxyp ég%lpﬂ %%{P rﬁgl;gym%ﬁ%hg sPoffree: sﬂgst&uentsﬁhggér}/d%nﬁnyl 4- (3

hydr oxya?
4-(3- hy%@m\cwrmb ai ek ﬁyhﬁéi@%ﬂhémﬁbq -C-di-, Fetehsntylnt c0aalkd-=y| ) phenyl ,

g; ﬁf/lg.t r‘g"zﬁﬁe{‘oa’i} g}{féé jalk P@OM@%@WE%%&%PM. nyl ) phenyl, and 3-

hydr oxyn@t:l;ummm;a halo -OI-[ QmQZ] cl (D4$aﬂd”nyN9Hb‘P~qutaﬂcyl)(ﬁl -CsalRpgny!
substitut ed w.th on chosen 1% roxK!'(I het er ocycl oal kyl

opt i onalN( QUGSP"‘V'@M MCWPB ﬁ‘"‘dﬂ@ O(F4 @'Mp'@?’lyl)pé\“d B aF 0, | ower

al koxy, pan ok@‘(‘@éa@hﬁéﬂtutehﬂ%ﬁet@l‘dﬁ?m’ emzHOJmU)cmedaSaw ut ed Wi th
optional Ly substitu |< E'tl onal substituted with

one or t h@?u@p@"‘dﬂ%e@ ?“‘Y)‘}n ﬁ%"@igy C4I%'Wﬂ9|i %@ )Sprborlkyl).y
substitumg(ésrpﬁawn NC1-¢40§@§i b?@%n?aan)omcﬂe@} §Iky|f§(0ﬁﬁah@ﬁﬁ§‘y|

substitute oups chosen et erocycl oal kyl

opt | onalE{OEie Ak -GHOW 84 Benr-CLAUS o otlsallsyio S DEorbaraithoxy, | over
al koxy, s¥idc]-e¥aikyR 166,(pHeRs -s8, 1%, hAB&Ky1), -SONH2, -SONH(C1-Ca alkyl),
-SO;NH(phenyl), -NHSO,(C+-C4 alkyl), -NHSOa(phenyl), and -NHSO4(C,-C4 haloalkyl);
and
wherein optionally substituted acyl, aminocarbonyl, alkoxycarbonyl, sulfinyl and
sulfonyl are as defined herein.
{059] The term “substituted amino” also refers to N-oxides of the groups —NHR?,
and NR®R? each as described above. N-oxides can be prepared by treatment of the
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| ower al kyl substituted with one or two groups chosen from hydroxy, | ower
al koxy, and optionally substituted am no. [0104] In sone enbodi nents,
Rl is phenyl substituted with one or two groups chosen from hydroxy, WO

2010/ 06825%Gh 04588309/ 006445 het er ocycl oal kyl opti onal |pcrsudasdojobsiied wit h
one or two groups chosen from hydroxy and | ower al kyl, |ower al koxy, and
| oner al kyl substituted with one or two groups chosen from hydroxy and

| ower al koxy. [0105] In some enbodi ments, Rl is chosen from

(1- hydr oxyet hyl ) phenyl, 3, 4- di met hoxyphenyl, 3-nethoxyphenyl,

4- et hOXYc:ﬁré%Eéﬁtﬁﬁd Bﬁﬁr&)’émuﬁ vh%dfd?&%blyﬁy&bgﬁﬁhamr&w]

3- hydr oxynet hyl- 4- nmet hoxy eny( | uor o- oxyphenyl,
(di met hycrd@fpn@ppytm@sagew Theorgisae sliled mthﬁ@ﬂdﬁmlbéb\x% @aﬁﬁ@moxyphenyl

4-(2- ég"?“{'&“?’rcg rpﬁ'ltgrBdi ﬁhgé C%#enypw 4- (1- hydr oxy- 1- net hyl et hyl )phenyl

4- met hoxy- 3- 3- met hoxy-4- (pyrrolidin-1-yl)phenyl,
3- net hoxy- 4- (06Q]p &erountis dejgsitbed\ereid inciudeo oyt are (nobliphed tay thbiydptishkeny | |

o7 LBV QLR ek Rleah ot PIORRY [ ke RUEbRE SR single

hydr oxy eerentidineyslgr-dastetcdomeygpienydptically active forms, can be obtained by

4-(3-hyd | i 2- henyl ,
4- E4 e?%ﬁoﬁrﬁéfégy ?LS%P; byqﬂﬂ%ﬁﬁﬂ&%@m&te{ﬁ Reso utﬂo e racema es) pheny
et hyl pi pfarnaﬁs a't:cbmdll%lwd‘tﬁmﬂexaﬂ'tpﬂéi Byybhosntiohanmiethddpispeh adichstalifagorin - and 3-

orbod: waRe BlEsRnES b4 resthiohanpy & Ruem R GaEP M NIPG gt rammls i caLbn O™

conpri si gigs§né liguid rcrﬁfcﬁnéls?ﬂa?a@mn@cpmgmn ik aadifordRdchNcomposRdEinclude
enbodi nent s, the he{ er ocyl ¢l oal k%a_n%up is sybstituted with gne or nore

gr oups HEEHEPuRS (Q5- 2nAitiAnsy compoygHs WHRS8HORRARON deidle et er 0at om
N i's subsdridsUiaekrb XohRoBhdl&stribed hereid 8i88h vhRosPrRiteRdRboFRS tchentiall S

chosen from 3, 4-di hydr o- 2Hbenzo[ b] [ 1, 4] oxazi n- 6-yl ,
4- met hy| enditias fchigg ad tovlomers &prp]g of the 63RPPYWITS- fy‘wch ¢ompoyngs also include

tetr ahyddrgﬁanaﬁﬁ@hkmdﬂigoawrﬁ@a pRs andlclathrates.

5-neth t et rallydrobenzol[ b] [ 114] oxazepi n7-yl
2, 3-di hydro I%i]n@@mUB%OBFWU% @lSQ"@ll&ewt@”mﬂaﬂ%%@f@%ﬁ@@n%/?f
0109] I ’ﬁ&ﬁm% .gmﬁl,!o d
Leter]oa?g?&p%J ro gﬁg%@g‘m n 'eiaﬁ'nPQSE Ilyfr[ sub tg‘lletut egﬁ&?ﬁ@%ﬁk’d&{s nor e
groups dngsies, ftmﬁﬁvatswmolmw $ (Indudmganhy@mtes),cnontmrr@qmai@JoMnmphs

t I ln d
optionald ra‘fﬂ&ﬁhb& azoﬁ"y}iiheo&ﬁn&éﬂ@i?ré‘sgé@%’ﬁn GlﬁerfeBP”bb&}’]m in 0| f an

oxo; di hy optionall'y substitu 0XO0; ol yl
opt i onal"pPolyswrsh,| and wvel formomay de ussdentgrc@apgeamsobenelrf, aochare)manhtdql and

R ti |1
subst ] t (PEQEH) SRRt intph b aing o R CorS AR InEAARE] i RABR, PTF, | ¥
subst i t paldnemhs@seadopaynomphal $g}vaiemshydtaneaealmaelueteda:uoijorpba (iogluding orre

S;??%' anthﬁdrafgs) @on?&%?gnélrp%@n%l]phg naq{dl ané.’dRSﬁé *o%wgdaﬂ%fl gjs Pr}q(tures

thereof untess a particular crystalline or amorphous form is referred to. Compounds of
Formula | also include pharmaceutically acceptable forms of the recited compounds,
including chelates, non-covalent complexes, prodrugs, and mixtures thereof.

[062] Chemical entities include, but are not limited to compounds described
herein and all pharmaceutically acceptable forms thereof. Hence, the terms “chemical
entity” and “chemical entities” also encompass pharmaceutically acceptable salts.

[063] “Pharmaceutically acceptable salts” include, but are not limited to salts
with inorganic acids, such as hydrochlorate, phosphate, diphosphate, hydrobromate,
sulfate, sulfinate, nitrate, and like salts; as well as salts with an organic acid, such as
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t hi ophenyl, quinolinyl optionally substituted with am no, indazolyl
optionally substituted with one or two groups chosen from carbanoyl, hal o,
| ower al kyl, and am no, indolyl optionally substituted with one or two
groups chowerroforoosnst ower al kyl, carbanmoyl, benzoi m daz@crivsombiomass |y
substituted with nethyl or am no, benzothi ozolyl optionally substituted
with | ower al kyl, benzoxazolyl, benzotriazolyl, quinoxalinyl optionally
substituted with am no, quinazolinyl optionally substituted with am no,

di hydr obenzoxazi nyl optionally substituted with one or nore groups chosen
f r om metrhalhte, hﬁleate Johaeate, tattidi@ysucoinafe3 citrate, [ay:eﬁa(ti madtatedi hydr obenzoxazi nyl

Pl o, aie RS Ges i test este ABH e ToR R, BeCrFAIb SAICHRE: onal 1 y

substi t y&dtarl hRd Ikanedte TR ad kedRk, HOBEHCHRTOOrNhErekyik oamchn@MiRe and
phenyl substituted with one or nore %?J gh chosen fromo tional |

subst i t Rl aIMArY. RRarmaceinadly ocantdrle gatiqnsingludendiuh gig ¢ Oté'm'ﬁeSﬁ I,

heteroa@bh.unarﬁomss.m%am%%%mﬁmn% Aanloanes. al kyl . [0111] In
some enbodi ments, R2 is chosen from 2, 3-di hydro- 1, 4- benzodij oxi n-6- vyl ,

4- et hyl - 3, 41084y kragidition if Ahayeerpeundsiflescibed herginasn ablainesi asan pcidoH- 1, 3-
benzodi

o et ny L0 g8l tnd 8 ok £ b ek AR b bdifying a solution gf the gcfd sa.

H i ndol-Coryaesel {fithe prodpctis A-free b@ﬁwan@ﬂquusal@maﬁu@ﬂ@rly aepm@rma.ceuw;res yl,

2- et hyl |, 2-
hygroiye%ﬁéiégé# %@o ﬂrr?]'a?B@Efir c?lr oxéd{ SO E{g éﬁb'fﬁngoﬁ
11- 1- i ncagarlic S’olydmt an;ineca,tmg theascrlaﬁgrdﬂm amqqudnml amomaylbe with conventional
-(diet | -one- 6-yl
5" i nySPERUTRAPT REp AL LR R Sals o e fOMABLAEY, RRGE IR © ¥
- met hylartlwi8 réeagnizehiasin o sﬁ*tlydat;c methodologies that may be used to prepare non-
2
3

i oA RO BT RERERG pedichate ")l 3101757 K baor 4.

3

1

2

1'

3, .
yI met hyl i deng)esx Bs dofeyichbwé,hbrodmgb@lsbfaﬂlaﬂtﬁm}the stopeetfodmpodndadiizol - 6-yl ,
(N

1

2

3-

4-

2,

3b
, 2-di
et hy
flu

D enForRuBT 19 588 Shqeiets, BeYpiogrusti dERE Dol il intickleany ¢y

f lcaatpoudd fhad bby@iﬁ@s aldoihpéun@eﬂlzomma hwﬁen aerrﬁmsnbred to a patient, e.g.,

or dl})?p':mé%}cglp q;o%)/qssmgl_gf ihedgr%gzlg{z Qa&ﬁe&n |pr%d3 953 include derivatives of
3-di h)fdidhoﬁzkﬂ-gioﬁpé?%[]éh)ds az:el'bo&yW@c@glvdup. &Hhe%omaﬁds arzpdmrﬁnafl

1H i ndol- 6- r r o th

benzod: S28mPsy Prodtgsha Farborvik 26kl oo StRusso PUbaTs Mot AT e i Farpoxyic

H benzo[xdid é&&gégbh 55 )éi gl astéi%t Rydrotyalias @él@féjhwmlﬂﬂ?é%ie@ aHd aryloxyalkyl

2- ox0|ndoI|n 6-yl, |nethy1 2- oxoi ndol i n-6-yl

3, 4-di h)?é 2H 1, 4- benzoxa2| n-6-yl, 3,4-di hydro-2H 1, 4- benzoxazin-7-yl,

3-am no- 1H ”[PEE 'A%dwbate&s@&irﬁlé&%b'ﬂé?a‘éhorﬁob’é sglvent and a compound. The
3- car banmoyl- 1H i ndazol 3-net hyl- 1H ndazol -

3- 0x0- 3te,mummpanQHsHéﬂ@gﬂc{ﬁp[lncluqi%ﬁ@!zatﬁsef 9':|=mp<z,urio>1é Sienilasky - salts”

met hyl pﬁr%ﬂﬁibs?so)da}%@élﬂs §ut:§t519rsel'vé slané ﬁﬂmﬁ:eﬁilcalg%céﬂg@b's'&h@fé‘sl

[0112] In sonme enbodi nents I'S chosen romo tionally substituted

het er oarsyFh aglhygratess meisingnagehysisates aad IW"EDM@P@IQSM ed with | ower alkyl and

00 Eheer] AR €l PR SRR RIS ol Bt one! 1Y
al koxy, thaker,mene) pomg& , Theptehorieorhpowull s intemded tainichugle chetatespefi onal |y
substlt f)gn%gg er$ﬁ{|§édy, “salts”. "L Lﬂ&e%]che!htésomalﬁgbom ments, R2 is chosen from

opti onal pyridin nidr ny t hi ophenyl qui nol i nyl
optionally s[ﬂﬁ@] i A tnardcovaldnt amnpte,x" lsn‘demeﬂ by thepinteoactiohyof au:lmmpcmndaddwi th

hal o, carb t or.am n ol vl,.. ind tional |l stituted
wth ondngher tstesl T Wereite BV HoRe R Foutpiie e iesn 3R bRBoun 551 )
opt i onaltheymeldealel tRdr@stamipld) comiplexation cambdour tHreoglovdn a@oghls benzoxazol yl ,
benzotriazol yl, quinoxalinyl optionally substituted with am no,

qui nazolinyl optionally substituted with am no, dihydrobenzoxazi nyl
optionally substituted with nmethyl and _oxo, 1H pyrrolo[3,2- b]pyridinyl,
and phenyl substituted with one or Noe groups chosen from optionally
substituted al kyl, cyano, chloro, fluoro, nitro, methoxy, sulfonyl,

het eroaryl, am no, and NHC(0) 1R12 where R12 is | ower alkyl. [0114] In
sone enbodi nents, R2 is chosen from 11-1-1, 3-benzodi azol - 6-yl,

1Hi ndol-6-yl, 1H pyrrol o[ 3, 2-b] pyridin-6-yl,

1- net hyl - 1H 1, 3- benzodi azol -5-yl, 1-nmethyl-1H1, 3- benzodi azol - 6-yl,

1- nethyl 1 H-benzo[d]lnldazol 5 yI 2-nethy1-1H—benzo[d]inidazol5-y|,

~ e




cyanophenyl 4- chlorophenyl 3-chl orophenyl , 4-chl oro- 3- net hyl phenyl ,

3-chl oro-4- nethyl phenyl, 4-fluorophenyl, 3-fluorophenyl,

4-fl uoro- 3-net hyl phenyl, 3-fluoro-4- nethyl phenyl, 3,4-difluorophenyl,

4- sul f onamwadaoivensydsy 3- sul f onam dophenyl , 4- et hanesul geamyd20088064l5

3- met hanesul f onyl phenyl , 2-fluoropyridin-4-yl, 5-methylpyridin3-yl,
5-chloropyridin-3-yl, pyrimdin-5-yl, (4-acetyl piperazin-1-yl)nethyl phenyl,
(3- acetyl pi perazin-1-yl)net hyl phenyl, (3-piperazin-1-ylmethyl)phenyl,

(4- pi perazin-1- ylnethyl)phenyl, 3-acetanidophenyl, 4-acetamn dophenyl,
4-am ”Oﬂhﬁfﬁdtlon§ h Fﬂdé‘hmﬂlﬂé; ah@b@éﬂ@ﬁaﬁc )Htera&t"ﬁr@ﬂﬁl@ﬂ‘claﬂé’d ionic

1H i ndazol H i ndazol , 3-am nolH-indazol -5-y
1- net hthODFi“'ing%'@'F DQD“FPVE"erP@NH}?’@ﬁI-Wﬁ iifAudad ig the term * ‘compound’,

3-met hyl-1H mﬂ?@]oh'hétéﬂ'n h%d%r%@hrﬁéhﬂyljaé@'t? B%‘ﬁﬁ’bf §§SY>E|at|on between an

3-am no- 1H i ndaZzol no- 1H ndazo
4- (1H i rAlerironegative gtpme(ngsp knownias-a hydragen bamgjl@ne@m anga hydrogen @em| - 5-

1. 5" bonyuieefid kP st eiatel 2 BRicRal Ero oo kol odiiBed Bl

3-(1, 3- tdunaz)olsmtayle)wmgeln bcmd(dbnoBand acmrsargwpﬂrmdgnslood in medlcmal

cazol - POTHANAGHC PIRERELand a, (TMEEAGRY s lsSaRl Raioyfimpfiahcsgh

3-

o

1H 1, 2, Frahascnt1060z8] THAor andIi® Kenrdead, 0 Hyd fogeh [Bonddieorbetyy in Organic
1, 3-

1-

ben L, en ol 1H i ndol-5-yl,
nmet hyl %é—l‘-a% ﬁ??é'f?'c?oqf% g ﬁzsegrc ;éonplhz?dg%qgé?f@bdl azol - I6-y| , Y
%Hngh hi :—I- 1H {0 d’& bﬂm?lgétzmbncﬁac}dept??r” refers to Ia group comprising an oxygen or
rido oxazin - -
1 21 3HTAG e@oﬁépéf 45?411 84 51 ivgogndia) ig30° éwaanmwtamxvaen or
benzoxazhgogygqu;f@g{hfoxae%rm b,yigéo 2H 1, 4- benzoxazi n- 3-one-7-yl ,
4- et hy1- 3, 4- hﬁdro benzoxazi n- 3- on

2- met hy1- 3, 4I%Fﬁ1y helem ' I'YQ“’@@HPBQ SIPROFS f%fﬁé%toﬁny oXygen, nitrogen, or

2, 2-di n&fe'féféa%nf’aﬂ@'d&%rﬂhafbéaréa ?c%éﬂ rBuPcéMtemfhgya ring nitrogen or a
2- hydr oxyqui nol i n- 6-yl - nmet hy b% th fopyrl g]lgn 2- %ne -yl, and

qui noxa|heﬁﬁ@awhgmﬂwcm{mﬂ@? r’,ﬂgé‘tbtr?ﬁe@w ded is at |east one chemical enti ty

chosen from |[1 72] As used hereln the terms roup" “radical" or “fragment” are synonymous
N (3, 4-di net phenyl) - 6- ( 3- net hyl phe f)lmdazo[lz a] pyrazi n-8-am ne;

N- ( 3, 4- (ﬁ”ﬁ’é"ﬁM?Wl‘)‘d@t@éumﬁtpﬂﬂpﬂf@mﬂ 94 traareenss of molegy S aagbabia e fe.

N (3, 4- cﬂoﬁgtdp%gm,%@mtsﬁé}%&,g@ﬁlggl am no) et hyl ] phenyl | i m dazo[ 1
, 2-a] pyrazi n8-am ne;

N- (3, 4- di met Mpﬁ%wm @Fmte(agqrﬂ ig seedia ndispiecm ghemiepbrptidy which has

, 2-a] pyr, »
N-(3 4- F&b@ﬁoxypqunso ?r%qlwggtfp réna;/ tsve ag gtzos[ac%mg?%r;/dr g%\:l?lg 8- am ne;
N-(3, 4 mhmwpalenytw F@r(epsyvfnpm an actiye)agentieay be ananigancariherapaalici n e,

3, 4-di
N (3 4 di ot [ DR Ne icrgaeEally enctil g aguhe of athBHiGA et RRbSeo
3-{8- [(meneldmﬂnbcanyqﬂmmle)‘famm]mnn@dmmezechq:m/mmamoanqm }'lbmanom trile;
N-( 3, 4- h
a (5[ ( P RO, hetppic RURTRIETS; ehieloafds Srombing Sl T 1
sul f onaniisgé@ase progression, or prevention of dlsease e.g., a therapeutically effec_:twe amount
N (3. 4 SAPOERN SRIAEAY it Gl Yo deBleB¥t HE EAMBBMVC PRGN b SisHRRAS: 2 2l Pyraz
g (;1 cmummﬂdweoysyk aét(vaymmhm gmbpmnwmh 4,)d thnedmeo{l%allaea]epweamnmﬂ mange

t

o (o APtk it SbamS, v 757 el G paroRr s > =

g a} py rsqmptmﬂs oam aetoiMm{fe bﬁ&oﬂmammowmmwl Jrafie 8inptoneatdnlacute
a

pyr enzonl trile

(5 8 el raRlen - b oM mRgRBIesis? emRrsisalY, Siesli AMAL . 2B ne:
N (4-et WSW&I@QK&M@%%&% hidmBet Bydate@anikb)daRtétaa®tdils in an organism,

, 2-a] pyrazi n- 8-am ne;
N—(4 et hoxy- 3- met hoxypheny1l) - 6- (3-fl uor ophenyl )i m dazo[ 1, 2-a] pyrazi n-8-amn
e; 6-(3,4-difluorophenyl)-N-(4-ethoxy- 3 nmet hoxyphenyl )i m dazo[ 1

, 2-a] pyrazi n-8- anine;
6 (4-chl or o- 3- net hyl phenyl ) - N- (4- et hoxy 3- met hoxyphenyl )i m dazo[ 1

, 2-a] pyrazi n8-am ne;
3 {8-[ (4-ethoxy-3-nmet hoxyphenypam no] i m dazo[ 1, 2- a] pyrazi n- 6-yl }benzene 1-
sul f onam de;
N- (4- et hoxy- 3- met hoxyphenyl) - 6- ( 3- et hanesul f onyl phenyl )i m dazo[1 , 2-
a] pyr azi n- 8- am ne;
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N- (3, 4-di net hoxyphenyl) - 614- ( pi perazi n-1-yl met hyl ) phenyl ]i m dazo[ 1, 2-

al pyrazi n-8-am ne; 6-(2,3-di hydro-1

, 4- benzodi oxi n- 6-yl)-N- (3, 4-di net hoxyphenyl )i m dazo[1l , 2-

a] pyr azi n-&o2010mes257 PCT/US2009/006445

N (3-{8-[(3, 4-di net hoxyphenypam no] i m dazo[ 1, 2- a] pyr azi n- 6-

y1l} phenyl ) acet am de; 6-(3-am nophenyl)-N- (3, 4-di net hoxyphenyl )i m dazo[ 1
, 2- a] pyrazi n- 8- am ne;

N—(4 {8-[(3, 4-di net hoxyphenyl ) am no] i m dazo[ 1, 2- a] pyr azi n- 6-

yl } ph e”)de)ékﬁ@él Blo@eor stop the growth of a cancerous tumor. In some embodlments a
N-(34d|methoxy hen yl)-6-(thi ophen-3-yl)imdazo[1, 2 ra2|n8amne
N (3, 4- dh?féﬂﬁ@ﬁ@?ﬁ @MD"E@“{OHQI vm&mpueWQ&ﬁt Hh%fdf[“i‘ QC%[]CﬁWZ‘PWDB Bhi ne;
N- (3, 4-

ARSI ﬁ%aﬁgﬁﬁ%&& é\ap%gl[fﬂf éuhéhb r'??gg} canger may not present symptoms of

N- (3, 4- di emﬁ&oﬁmdnppmeeemamlmn[)Snaahqxepwt@aﬁb{efieczwe]apwmofra ghemicak:;

N (3, 4- m ne;
o (8. [ (S5 AN Aol ArBrad 3 sicant Boh@el of SRy Yerloe
hydr o- ldetelctabfle lmralszmncemﬂs oalls or cancer markers in the patient’s blood, serum, or

6- (1

3- REDGSS Nh¥thods el Reiki IoTRe00RY BRSBY AdoPdlazalby 2uflmiAg n- 8- am

6- (1 3- e titflanmodtofr didgads (@nddbrdicotet inlarpmiatony teactionsy adthérapealigajiyazi n- 8- am
i ne;

6- { 8- [ ( SRS APAEL RSP P& AN Aot subisient. vhen Administered 19 8 BATSMAS) i n- 2- am
i ne; N (d3tektabilysibwgrygreesiva of ﬁ-re(dnbeaqehenpr%ygmltm gatiat 1o @hadnpiie 2hemida ani ne;
BWgtm hyl e_fm&rzs b(/ﬁpgrp%i)gq%tﬁgﬁqﬁggsyﬁgr%?o?me éﬂecrigiczt %[s%i'c?ersa laﬁ&/ro%utglrr?m % -1

6- { 8- [ ( IndrotinfRintrexy A E @é/dsJeaﬁhcﬂY@} amtdmrahiknéioad RY¥pEHeN -1 s¥imkdHétheds n- 2- am n

R L R T AN oS

ami ne; R:hs(e%sés ghdrei Acuty ﬁﬂﬂﬁ#ﬁétoﬁr rbact‘idns a therapeutlcally effective amount may
H i m dazol - 5- yOphenyl ] i m dazo[ 1, razin

7-{8- [(@'S&U&ﬁ %PW@WMM’)‘AWFR%&P@ ?%@L@e&ﬁewﬁaeﬂmﬂe amaunt ofadi hydr o- 2

1,4 be'?ﬁé’rk@é;brﬂre?n@ﬂ?ell type in the patlents blood or serum, For exam Ie m some
N—(4 et hox met hox henca%j 1H i ndazol - 5-ypi m dazo| %/ra2| n-8-amn
ypﬁeqt

N-(3 emmdp@em%ﬁgbef@ﬁgqjl) ive amount is an amount of a chem|cal entit
m d%%cﬁbe)a%ﬁn%hmcr@n@%Qé&né’aﬁ %%s@“tﬁe aamwef B-cells, In another.

[
(4-ethoxy-3 oxyphen zol I m dazoJ 1, 2-a| pyrazi n-8-anin
6-(1 exemnawmqwe.@mboerms herapeutisaljy eﬁeﬁéwawnbﬁ;awamwapé Bl

, 2-
'3 ?]hl azo%h@aﬁe tﬁﬂb?l Irlr%@' 31;56 n@%ﬁﬁ?ﬂﬁ%ﬁ@ﬁ%ﬁlg%@r&ée the number of B-
N- (3, 4- ¢elwt h@npmeeeyampe (msomeehw}apdmnemaamqsemea&zeﬂfecevqa;ncwnﬂezo[ 1, 2-

a] pyrazij- aq‘n&gﬁ BF:)Q ﬁ r%ﬁ:g[ ér?’t é? dgémﬁg ‘?@Yémgﬂﬁlhpeﬁmorﬁé]c'ré’gsg%gie]vel of anti-

, 2- 2] pyr azin
6- (1, laeewmhhilrazr@beﬁtoy aDmlNdMn etpwgm " Bblned Wik jiEhdingasennglastbériia ravipyr azi n-

83 g;nazol 5. @‘ﬁ‘sﬁhe é@h@qﬁgﬁfﬂydﬁﬁatés aglgmflgant decreease in the baseline
(3- ([6 (@ttivityral azidloGicgiGiclivitlaaoproc&ssa ] “inhilzitiomefSSyk dctinity! o¢feheinyeOdedrbass| ;
5- 18- 1 (34 &KL ORMY QX LRRRYY b7 ABIORTESRARE W thetprBddNiedf al il b eidricy 2 am ne

N- (3, 4- entptdesytidtenyéin; flaivelto o actiitl o Sylmthe ubpenddastahid aPleastneazi n- 8-
am ne; : ) o . )
N- [ 6- ( 16NPRieRL entivg. Ths AReTaase madivily piav s duedoyhg difec inferaction obiies 4- benzox

azi n6- agompound with Syk, or due to the interaction of the chemical entity(ies) described

herein with one or more other factors that in turn affect Syk activity. For example, the

e,
H-
N-
e,

presence of the chemical entity(ies) may decrease Syk activity by directly binding to the
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4- ([ 6- (1H i ndazol - 6-ypi m dazo[ 1, 2- a] pyr azi n- 8- yf I am no} phenypet han-1-ol ;
3, 4- di met hoxypheny1) - 644- (1, 3- th| azol - 2-yOphenyl ] i m dazo[ 1
, 2-a] pyrazin-8- amne; (5-16-0
H-i ndazol - -WoyRioieea70[ 1, 2- a] pyrazi n- 8-yl i am no) - 2- nmet pyirheRse: hanol ;
N (3, 4- di net hoxyphenyl) - 6- (1H i ndol- 6-y0i m dazo[ 1, 2- a] pyr azi n- 8- am ne;
N- ( 3, 4-di net hoxyphenyl)-6-(1 -nethyl-1 H 1, 3- benzodi azol - 6-y0i m dazo[ 1 , 2-
a] pyr azi n-8-am ne; N-(4-ethoxy-3-nethoxyphenyl)-6-(1 -methyl-1
H i ndazol -511) i m dazo[ 1, 2- a] pyrazi n- 8-am ne;
N-(4-et y hz
N e f%?ksbggqﬁﬂ;%ﬁﬁ’ ﬂ*,PMH %d@ec{l}%}(ﬁﬁé}t@%t/ f Eton ?Q@ré&éehéyw %Etﬂ?it?a&r
H i ndazdﬂ”@:ﬂqurllmﬁlm [dpcgaa@]whaammi obﬁvkm@resent(mtm gell or organism.

, 2, 3-benzot r 8-

20 3 benzol ryGAA, i o Sy 4B E RURNE b AbRTARbof oF BN BRI

m dadm hzsmwda}'d)plocuem}cﬁllaéfsamf@ta&yj{ dcti@ity|sugh asitm8 AR Ri hydrolysis assay

H i

6 (1, 3- benz i arlion: Yadoms G b%d%gqé NRX¥RAGMLPL ntlltg(/j 3 bed Al By hag Ll 8- am ne
6-(1

e:

1-(
N-(
]
d

3 e grreasr iebs Ehayﬂor dyuaBiod- mwmhblraxypfwé pmibodiarants, 12e eh@yicaki n- 8- am n

4-di heny ani no i
] Ph;ﬁfrpa@% -521" }'ﬁf’f’ %%rhor%q &9@ ﬁiaf G RANAFIRIEY (P $OBSe
d4 (é:mitﬁid6 rﬁéfx‘tﬁhmm(:h)arrﬁ:aﬂ énht?‘hhb)&hé@so value less than or equal to 10 nanomolar.
azo razi.n-

, 4- di net pﬂ@ﬂ?‘i?” 8f§ iRt Sefﬂ%tprﬁ Qfé’i’%ﬁ[sf D Bd?%%“é'ﬂtha%aam ne:
- [ ( SirdcObrTRAiRRX YeXpBRYe IRk fRdddiice bt al badr s oHenditAl-hitityl dedlibed | n- 3-ani n

- 116eqain- elide i he-aghvity ofB-eplts in-the aheence s $g/af [aast0BPAREMEd pr opan- 2- o
5 { %ni (33 ﬂTeddéE?éMN @EWW B@Jdum&ﬁ?e%ﬂect Reth wna@f'tﬁe @od’lé&)aﬁd

daz am ne; di‘met hoxyphenyl ) am no] 1 m dazo[ 1
- a] pyﬂfﬁ i fyfillhqf‘Q—Pflmo@OtB@Wﬂ@@F%E@F irptugmafiret B-Cell activity.
- [
-b

(3, 4-dy bbﬁfb?nrw'é 8l AQvity a8 78lets B HsBWaBHd iRnBitbhlot SbegH 4Hpyri do
][114] oxa | n-

3- [ @3presgiondn ﬁ@@lﬂ%%%aa[rﬁuﬁb]aﬁﬁh@éi%ﬁ[ﬂde@caPWbdQWn 18 S9mE- 2- net hyl - 3, 4-
dr 0 (aﬁ‘\'ﬂiojd Jﬂetlﬂg %Qéﬂ%h':b#?ﬁ’lﬁf crlbe erfln has an ICsg value less than or equal
]

, 2-

—_
-h OOOO::OOQJCDH

LFINRPZTZ]

CDQ.CD'_‘CD

met hoxypheny
pyrt@dO migropglar? Ilzsdrmﬁanmomaem tmewmrmpaz entity hab @éndOxavdlue Bsene;

7| o IO UG MG " EERL bR S Tha REhuheg 2 !
yI prao;j@sb\ﬂaluﬂ tes tHad gr(egual idi 506 remoypdi@my | ) ami no] i mi dazo[ 1
raY L
Lﬁlr agl g}cglﬂ a}B' Jellgétlpﬁv%?éﬁ ﬁcl&ﬁgg bﬁﬁfatlgrbr{éh%rébﬁue 3 hg&%ﬁmzaﬁoﬁ' %r
I , 3- ¢appidg ®f dnélor rndaodvafnquS)B bell @embdametecopipp) ©nyienbrdae-bpund
2 al pyt

1o 0% irfldiondieng o, 1o 9k ApdIaRyMoss B.sells alsn have membIang reeeRig,. okt 1 4

- benzo;t@'_zFFmpcﬁtlamnhlgG in the form of either antigen-antibody complexes or aggregated

D'I' § ﬂn?’di%d%ﬁacgﬁ ]%E%Q cﬁ@ %néﬁnﬁgeggétgr%ﬁgp {H%r.%} Yaida gomponer%s Q-6
complement, e.g., C3b, C3d, C4, and Clq. These various membrane receptors and
membrane-bound immunoglobulins have membrane mobility and can undergo
redistribution and capping that can initiate signal transduction.

[080] B cell activity also includes the synthesis or production of antibodies or
immunoglobulins. Immunoglobulins are synthesized by the B cell series and have
common structural features and structural units. Five immunoglobulin classes, i.e., 19G,
IgA, IgM, igD, and IgE, are recognized on the basis of structural differences of théir
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3-(4-{[6-(1Hindazol -6-yl)imdazo[ 1, 2-a] pyrazi n-8-yliam no} - 2-
nmet hoxyphenoxy) propan-1 -ol; 6-(1
H i ndazol - 6-y1) - N[ 4- net hoxy- 3- (pyrrolidin-1-yl)phenyllimdazo[1l

, 2- 4] pyr azwolenricsee7 54[ 6- (1 H-indazol -6-yl)im dazo[ 1 pRyAjspoovedssas 8-yl ] am
|no} , 3-di hydro-1 Hindol-2- one;
7-{8- [(3 4- di met hoxyphenyl ) am noj i m dazo[ 1, 2- a] pyr azi n- 6-yl } qui noxal i n- 2- ol

WO 2010/ 068257PCT/ US2009/ 006445
{8-[(3, 4-di met hoxyphenyl ) am no] i m dazo[ 1, 2- a] pyrazi n-6-yl1}-1

7-

H, 2H, 3Hmeaidehansineiudihgthe sadind adideeguence and length of the polypeptlde chain.

L5 ﬁi%ggﬁég't%gélgh”a}qﬂgéﬁhﬂ?@a&%&% I|nnaI18<:rP/sleL/eral nﬁgggs of '  4-dihydro-2H11
hO)fMﬁhLﬁBdlébﬂl%(oHﬁéWﬂ@?é%‘tn&ed’ia A mngmsb c?r s%b@bﬁ@éf |ﬂ'rr§urﬂfglc§tﬁrhn

6(1H—|n azol -6-y1) - NA3-net hoxy- 4 d( yrrolid PI yllim azo[I
2- a] pyraseaigbadies er autoimmune antlbo es may hkew13e be ong to one or several classes

oo LSS orpafes A8 adnobeto B o115
H i ndaz @Iteﬁre,qoygmzed@@d[mlgm Ia]rmanag!phum Pt canl alsteansisted fgtn or A,

gi é i’r j'zfinf‘gdgdhi"fn%ﬁp‘h Reﬁﬁ%ﬁ %éhxﬂf |ﬁ\ﬁéﬁ@ed1foqli&ﬁ&é‘8>§\éﬁg§8f/é\)én@ dazo[ 1, 2-
, 2- a] py feading 18-5/ ¢¢ll dorrdtelxpanﬁcpm{mphfymtlpo} froin placur&tnr& yrmhiooytés aniine;

6 406 0 o 1RRBY e KR ko DAL AZ o Balch A Plac - Bfbvei 1

H pyrr olmmpasgﬁg@r}-pmflrtg ar}cgwyrl(!) tytokide sajnb)sXranh pyheasizels. 8- ami ne;

N-[6-(1H -611) i,

o) pyr azi a2}, TblByieh EGid prplerafioniesess o Inpiitian f grolferation of

EI; { Sagg lgbaMnm{yn?ﬁgmtsholxa@ heméraaasurB;uaells Inelu %ambﬁorﬂaﬂ -galis anidhe 6-inHibitidn
In

oo Ot ol Relraiseasss ool sk el Soniption ¥l ol B Birdton” indicates

2- met hy ani sighificht- de’breamtlhme ﬂumber of B-cells, either in vitro or in vivo. Thus an

H-13beZQ|azo azol 1, 2-a] pyr.azi n- 8- no} phenyl ) an-1

o R R e RO L RN A

QOXY Dhlﬂé &rf@rd?il_tﬁfré (sjaTﬁilemdlnfddtéU &Ttﬁ[ﬁtlllégst one chemical 8entn%r desczb%d hvdr 0. 2k
[ ro i ndo i m dazo al pyrazi n i hydr o-

o DR 3% FHBRIS R, maieb ARG 0 oG {E W LRSI entiyies).

, 3- benzod{cmapl Inkibidh B B2@ drolifdraAibR WisdZrbferSto dbdeAEDINBIRRMATBIE-Banol |

H i ndazo y1)-N1412- et hyl - 1- (nor phol i n- 4- yOpr opan- 2-

h nyrc}hqup@gw[qstgugqrgﬁtpﬂglidﬂlegngqmﬁ@tlon assay for B-cell profiferation, such as

e
E] Lihd M@% d@sé’rﬁﬁe‘a‘ el In SombrmsFdiMefts Ythk cRefhicd By fagknics,
-

4-
4-

—— —

zoxazi n-6- amn

( xakietessithan ar equa) &v 30 PYicromelare i sXaeiembegments be ChemNGab PItYY. a] pyr az
' ”6 yl }ﬂﬁﬁﬁﬁﬁgenzié 88 th]an gr equal 8IessLthan1 micromolar. In some embodiments,

*hzi?ing

'_\ Il—||—|/-\|_\"

-(4-1]6 ot hi azol - hi m dazo pyr azi n- 8-yl | am no} phenyhet han-
1 - ol; the chemical entity has an ICso value less than or equal to 500 nanomolar.

[084] An "allergy" or “allergic disorder” refers to acquired hypersensitivity to a
substance (allergen). Allergic conditions include eczema, allergic rhinitis or coryza, hay
fever, bronchial asthma, urticaria (hives) and food allergies, and other atopic conditions.

[085] "Asthma" refers to a disorder of the respiratory system characterized by
inflammation, narrowing of the airways and increased reactivity of the airways to inhaled
agents. Asthma is frequently, although not exclusively associated with atopic or allergic
symptoms.
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6-(1H1, 2, 3-benzotri azol 6 y1) - N13- net hoxy- 4- (propan 2-
yI oxy) phenyl ]imdazo[ 1, 2- a] pyrazi n- 8- am ne;
5- (8- 1[ 3-met hoxy-4-(pyrrolidin-1-yOphenyl]am no}i m dazol[ 1, 2- a] pyrazi n-6-yl)

- 1Hi ndazol wé-sames? 2- (4- {[ 6- (2- am noqui nazol i n-6-yDi neckagbob/oosi4s
, 2-a] pyrazin-8-yl | am no} phenyl ) propan2-01; 6-(1
H-i ndazol - 6-y1) - N13- net hoxy- 4- ( nor phol i n-4-yl ) phenyl ] i m dazo[ 1, 2- a] pyr azi n8
-amne; 2-(4-1[6-(1

, 3-benzot hi azol - 5-y0i m dazo[ 1, 2- a] pyr azi n- 8-yl ] am no} phenyl ) propan-2- ol ;

8-{[4-(2- l[orsh]oaypg@mém%éhﬁ&mnh}amee@hé%mge[tﬂaﬁs glabgticdyn- 6-y1) - 3, 4-
ydr o- 2H 1, 4- benzoxazi n- 3- on

TH | ranianbina Stangard RAEIReip see) shatisticah sigpificancs iphaas Sudentis Tre;

- (
ih
ElH—I qggzghe,@ ly;b—dg-(4 nmet hoxyphenyl )i m dazo[ 1, 2- a] pyr azi n- 8- ani ne;
(
]
1,
t
[

4- -nmet hyl-1H 1, 3- benzodi azol - 5-yhi m dazo[l 2- a] pyrazi n- 8-
am no} phewrep@ﬁe@s@espg:sgm t_p[|3h|p|_1|on 98 Sily |activity” is a disease in which

(4- 1([%@%%@@?“5 %ﬁ%[ﬁh%%% .Egéh t%uclé{Béﬁ aﬁﬁnBFﬁf&W%fODan 2-ol ;

hoxy syerpjdmpidesrdase in disease progtession, preventlon or delay of disease onset, or

D0 b At B o SR oH RS oo ek R ity - o e
ndazol - 6- Y88} ‘TaeatmenPocfyeatingznearss gy tredatmehpdiengi€pase iola patiens- ol ;

44] 6-, rﬁ]ci .hy1-3, 4-di hydro- 2H 1, 4- benzoxazi n- 7- ypi m dazo[ 1, 2- a] pyr azi n-8
| ] am' 'I‘"gﬁ ‘nyl ) pr opan- 2- ol ;

é;g r—\:pillvcncno.cn

i
- (
y
](4 {[6I (ﬁ 4- fj;ahydrcpré}}éntngiﬂneduzemnm& , YRausing theodlihicat syrpptoas of-the
am nol phenyl ) prop
- (44] 6- (1, 4- di et hyfpsf,aﬁ?g?ht-ot%qvle%dr oqui noxal i n- 6- y0i ni dazo[ 1, 2- a] pyr azi
- 8-yl ]am nol pbenyl )irﬂn@mﬁ@tr%rmbeasb (4-{[6-(1
i
t

EgiigLegy%L)zléﬂ g?z? ”69 or Jirp gstlng tne deélelépment c}f c?mcal symptoms; and/or

- (44[ 6- (1Hi ndgj- 6- yaiéwi%ﬁlh@[dise%sé]thﬁflazttams&g}lhé@é’@r@@én@rﬁl@ﬂmlrﬁdﬁl opan- 2- ol
( {[6 (3, 4-di hydro-2H-1, 4- benzoxazi n- 7- Al m dazo[ 1, 2- a] pyr azi n- 8-

i am nol phenyl )propéMmEﬁQWS

{[6-(4- [mlpylpaaeﬂr%fehédb%n%ﬂm%aﬂsb@mwé%rﬁmﬁr YRitHadaeeh br dilb®yr azi n-

| ] am nol phenyl ) pr opan- 2- ol

4-
a
-(4-
(4yl { [ 80§ obiscipf mz@bsemﬂmor@wlmﬁatasz[elmchapwaa@rlnedslerem may
(4
a
t

§I3NEN'N¥

]am n(ﬂeﬂ.ﬁ%ﬂ){mlﬁﬁtﬁ%ﬂm% tﬁérapg and vetennary applications. In some embodiments,
4[ 6- (3-met hyl-1H i ndazol - 5-ypi m dazo[ 1, 2- a] pyr azi n- 8-

] am néhpRatiant Js BYaaHSl: il somg gmheﬁlnmo;ame(mewehumam ?@%H\e‘%ﬂfﬂ? 6-(1

hyl I a] pyrazi n- 8- am ne;

- (8- {[f}r\nﬂgd&né’ht?g%zﬂnglreﬂﬁglql‘h%?e%{;rlblﬁ‘%égﬁé ?gﬁ’lasﬁo}l m dazo[ 1, 2- a] pyrazi n- 6-
Oqui nazol i n{G80 nl?r@erdeg! is @Weﬁt@r(elchqmmﬁwbty 06109@3 frpmzaopRounds o

, 2- 4] pyrF%;%,n r: yl]1am no}phenyl )azetidin-3-ol; -(4-{[6-(1

H-| ndazol - 6-ypI m dazo[ 1, 2- a] pyrazi n-8-yl ] am no) 2-

met hoxyphenyl ) pyrrolidin-3-ol;

6- (3, 4-di hydro-2H1, 4- benzoxay n- 6-y1l) - NA3- net hoxy- 4- (nor phol i n- 4-

yOphenyl i m dazo[ 1, 2 a] pyr azi n-B\eNn ne; 6-(1

Hi ndazol - 6-y1) - N14 (2- met hoxypropan- 2-yl ) phenyl ]i m dazo[ 1, 2- a] pyr azi n- 8-
am ne;

N-(4 et hoxy- 3- met hoxyphenyl) - 6- Nodo pﬁ yl )i m dazo[ 1, 2- a] pyr azi n- 8-am ne

bosg

28

‘<CD"<I\J‘<I\)CDI\.)‘<I\)I\)



N[ 3- met hoxy- 4- (nor phol i n- 4-yOphenyl ] -6-(1 -nmethyl -1 H 1, 3-benzodi azol - 5-
yOi m dazo[ 1, 2- a] pyr azi n- 8- am ne;
N-[ 4- (4- et hyl pi perazi n-1-yl) - 3- net hoxyphenyl] - 6- (1H i ndazol - 6-yl )i m dazo[ 1,
2- a] pyr azwo-2810a6328%; PCT/US2009/006445
1- (4-{[6-(1Hi ndazol - 6-y0i m dazo[ 112- a] pyr azi n- 8-yl i am no} pheny1l) - 3-
nmet hyl pi peri din-3-0l; and N14-(4-ethyl pi perazi n-1-yQphenyl ]-6-(1
H i ndazol -6-yl )i m dazo[ 1, 2-a] pyrazi n-8- am ne, and pharnaceutically
acceptabl e salts thereof. [0118] Al so provided is at |east one chem cal
entity @?@%ﬁﬂrﬁééﬁﬂtlcally acce table salts thereof, wherein
6- (8- {{3- met hoxy- 4- ( nor i n-4- yOphenyI]am no¥| m dazo[ 1, 2- a] pyrazi n-6-yl) -
1 Hi ndaﬂﬂ IS th_@ﬂl gabstitute wnth one or'two groups chosen from
5- (8- {(3- et Rajy- 4- (nor phol i n- 4-yOphenyl | am no}i m dazo[ 1, 2- a] pyr azi n-6-y1) -
1H ndazol - 3-am ne; 6-(8-{[4-(2-hydroxypropan-2-yl)phenyljam no}i m dazo[1

, 2-a] pyrazin Bdrpzy.-z 3- di hydro4H-indol- 2- one;
1- (4-{[6- (1 @gg%ol 6- y0i m dazo[ 1, 2- a] pyr azi n- 8-yl ] am no} phenyl ) pi peri di n-
4-o0l; 1 ?
H i ndazol 6 9Y§l10m dazo[ 1, 2- a] pyr azi n- 8-yl ] am no} - 2- met hoxyphenoxy) -

oL 2Pl ppherd S i s o oS AR ISP

net hyl pi peri di n- 4losler aeky, anfi[l@~ériakylndazol - 6-yl )i ni dazo[ 1

(36 0 BRI B TS b EY O Rk ey

i peri di n- 4dloader alkoxy, and lower alkyl,

4
h p . . .
(e ( 2, SEayRinE A BRERR. BBk Bad oY b iolos RRESER from acy,
- (4-{]

h

m no} phenyl ) plﬁalo,acliptﬁnally substituted amino, hydroxy, lower alkoxy, lower alkyl,

{[6-(1Hi ndaléwgr alk¥l s)ubn}ltuﬂad Jw%h %yda L)F() rl(%érnallgfl Xuﬂst.?ﬁté‘& MP%‘&;’& -3

yl pyrrolidin-

3- met hoxy- 4- (nmk@lwldwbr/éwlémmuéd wiih CAeWioh vt thted-hdlo glodprnzodi azol -
Oi m dazo[ 1, 2-a] p

razi
N- ( 4- et hoxy- 3- et Eﬁé?ﬂpff't%eq amino, pptionally substitrd hatesagycloglkyl. Andli dazof 1,
2- a] pyrazin- 8- arr@',,&p (3R)-1- (4 ([6-(1 H-|ndazol 6-yl)imdazo[1

, 2-a] pyrazin-8-yl ] am no} phenyl ) pyrrolidin3-ol
(3R) - 1- ( 4- ([Be‘@!L clegksylory gpiionaly gubgituted “ﬂtf‘pﬂﬂeaffltWOQI%HSémoﬁ%'} from
met hoxyphenyppyr rdib,dpliosalR) substituted amino, hydroxy, lower alkox lower alkyl
(3S)-1-(4-([6-(1H i ndazol - 6- yOi m dazo[ 1, 2- a] pyr azi n- 8- Iy m_no} - 2-
met hoxypheny! ) pyr'PWer alkyl-sgbgiituted with hydroxy, iower alkyl substi uted wnth lower
14-(4-([6- (1H-i ndﬁﬁ&g fbwéQ'am @ut@%@hméhazm ﬁrt’t\?éﬂ H@b@?@dﬁé' ) mor phol i n-2

- yl]methanol ; N hoxy oxypheny1) %/

, 3- benzodi azol - 6- gqinonakbhaitﬂ{sltuzed amines aptienady anbsiléﬁed he erocycloalkyl, and

6- (5-fl uoro- 1Hi ndagzol - 6-y1) - 1413- met hoxy- 4- (mor phol i n- 4-yl') phenyl ] i m dazo[
1, 2- a] pyrazi n-8-am ne;

2-[1- (4- ([ 6- baterdargazol - 6- yOi mi dazo[ 1, 2- a] pyr azi n- 8-yl ] ami no) phenyl ) pi peri d
in-4-yl] propaiicZstionally substituted with one or two groups chosen from lower alkyl,

lower alkyl substituted with halo, lower alkyl substituted with hydroxy, and

R NDD ==
EEA:AAEA

<

lower alkyl substituted with lower alkoxy,

-C(O)NRgR7 wherein R¢ and R; are indebendenﬂy selected from hydrogen, lower
alkyl, lower alkyl substituted with hydroxy, lower alkyl substituted with
optionally substituted amino, cycloalkyl, aryl, heteroaryl, and
heterocycloalkyl, or Rg and Ry together with the nitrogen to which they are
bound form a 3- to 7-membered heterocycloalkyl ring optionally
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(3S)-1-(4-([6-(1Hindazol -6-yl)1m dazo[ 1, 2- a] pyrazi n- 8-yl ] am no) phenyl ) pyrr
ol idin3-ol;

N 3- et hoxy 4- (mor phol i n-4-yQphenyl ] - 6- ( 3- net hyl- 1H i ndazol - 6- ypi m dazo[ 1, 2
- a] pyr azi woBnakisRsy PCT/US2009/006445

1- (4-([6-(1Hi ndazol - 6-yl )i m dazo[ 1, 2- a] pyrazi n-8-yl ] am no) - 2- met hoxypheny1
)-3- nethylpyrrolidin-3-ol; 6-(1
H 1, 3- benzodi azol-6-y1l)- N ( 4- et hoxy- 3- met hoxyphenyl )i m dazo[ 1

, 2-a] pyrazi n8-ani ne;
6- (8- ([ 3-net hoxy- t@@Jth lg by 1 N AGn-6-y1)
_2 3. di hydr oo 1t Iéﬁéﬁiﬁu@ ith Bnf-of 'tWB 3FsHs| L EPIrb iRyl ioove? LIRYT, 3

- ([ 3- met hoxy- h:m(emallwhwtrahtmed\prﬁbhydqoam no)i m dazo[ 1, 2- a] pyrazi n-6-y1)-3

6- (8
2oy S MRl RDdRL 2 08 Pendt gL IO TA L gReny ) o (1

H-i ndazol - 6- Ai mi dlm\m[rallql vrralinil sulBstiddted withthydsoxy 1lowidr alkyl StESthi@Cbt hyl)-1

gl- gg'ﬁlggldlbggglene aq ﬁr?%(gﬁ%l %"Eé}ép%'%'f‘% %&:ﬁﬂ‘? '#’gﬁﬁ{o'}%%@mh)%l peri di n-4-ol;

(3, 4-di hydro- 2Hhétededyenmamylanr Rs anyl By-tdisthemwitiothe-nitr¢gar tolwHicmthéy are
| ) phenyai m dazo[
(

8-{[4-(1-hydro 2@&?@%@? f@ﬁ"?e{ﬁq%ﬁEWV?IQWJ}Wgrﬂp&QQ?ﬂyl 2- a] pyr azi n-

yl) - 3, 4-di hydr Qulﬁtmedlmﬁmrmemzwagaome;hoéer(#om[rﬁrdfdxy. lower alkyl, and
rrHe hSI B?géggl gzg: lowey ?ky[guq) {‘tOJted wﬂﬁl\%rro%,l pr}mﬁdgd lhaartnar| Ie;igt on&ltlaf)F{szénd

1
t

N- [ 3- met hoxy- 4- (nnl;wmtlngdﬁg)éh)phenyl] 6- {1H- pyrrol 0[3 2- b] pyri di n- 6-

yl }im dazo[ 1 , 2-a]pyrazin-8-am ne -(4-{[6-(1 3- benzaodi azol - 6y|)|m
a

! dhzo 1. 2. a] NRIANAK OPF'P%ﬁHYr%'PBWéWI jith ANGORWOIGUES FRORENIT @ Bydrgpan- 2

met hyl - 2- (4-{ [ 6rdukr aRoRY Joptionall 2/ substituted aminocarbonyl, optionally substituted

1, 3- benzodi azol - 6- y0i m dazo[ 1, 2- a] pyr azi n- 8- yl ] am no) phenyl ) pr opan- 1
1; amino, carboxy, aminocarbonyl, and heteracycloalkyl,
nme

thyl - 2- {Aﬂ,e{ér@a,ﬁy;(l;,péﬂdr ol o[ 3, 2-b] pyri di n-6-yl }i m dazo[ 1, 2- a] pyr azi n- 8-
2 T | Ui A OpYanaliL b SAEEMIb. e ar el SEOSPE ChOP PR AMraKY,
(
(

H

yI]am no} phenyl ) ejhap trif hvl titut d
4- ([ 6-(3, 4-di R alofd ‘i dfluoromethyl, opfion ”amy(i“bst”eg A0 A n- 8-
ITa

m no) pheny1) - etgmcuglpphkmlmmlomauy substituted with lower alkyl; or

6-
y
6-
6-
2-
2-
y
2,
2-
y
6 d

0
0

8-([4-(4-hy A<Jret hyl pi peridi n-1-yl) phenyl ] am no}i m dazo[ 1, 2- a] pyraz
in-6- yl)-3, 4 M- 1, 4- benzoxazi n- 3- one;

4-met hyl - 1- {{4- A( 61 { ayrpol of 3, 2-b] pyri di n-6-y1}i m dazo[ 1, 2- a] pyr azi n- 8-
yOam no] phe pi -ol; 1-(4-([6-(1 H1

, 3- benzggli gz oM~6y Ot Tidaz [%h%réh}-ﬂ%%ﬁbébrﬁﬁd/rh]aﬂﬂév&}o%h&wﬁd 4-
rret hyl pi peri di n-4-ol;

6- (1Hi ndazo|he@r9casoctqaﬂwlgmumtmiaﬁmmgryum basing from) pivehiing plenfazo[ 1 |, 2-
8-

2t hyl -1 ( Tiig the atoms shared with they6 membered gromafie fing and epcty of which, o

- ylb] ami no} plgemgnspﬂrmnt@nauws@sﬁtwem H 1 >

, 3- benzqgli: o -

e LA o D8 o G Ay Mok il

Hi ndazcﬂizlécpbserrﬁcdam{immnalpwr alkyhhadd hglo} ani no} phenyl ) pr opan- 2- ol ;
1-(4- 11%(%8@%%&4\ h%r@g mag]%%c%&rﬁkﬁ]fﬁg azi n- 8-yl | am no} phenyl) - 2-

met hyl prop
Rs is hydrogen,

provided that

if Ra and R4 are hydrogen and R; is 3-methoxy-4-(morpholin-4-ylcarbonyl)phenyi, 4-
(morpholin-4-yl)phenyl, 3,4-diethoxyphenyl, 3-fluoro-4-methoxypheny!, 4-(4-
ethylpiperazin-1-yl)phenyl, 4-(3-oxopiperazin-1-yl)phenyl, 4-(morpholin-4-
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1-(4-[[6-(1

H i ndazol - 6- y0i m dazo[ 1, 2- a] pyr azi n- 8-yl | am no} phenyl ) cycl obutan-1- ol; 1
-(4-11641

H i ndazol -wewbilpigazo[ 1, 2- a] pyrazi n- 8-yl i am no) - 2- met peXxxisbrswle)+53-

met hyl pi peridin-3-ol; 4-N-[6-(1

Hi ndazol - 6-yl )i m dazo[ 1, 2- a] pyrazi n-8-y1]-1- N (2- met hoxyet hyl ) - 1- Nmet hyl be
nzene- 1, 4-di am ne; 6-[8-[(4-ethoxy-3-nethoxyphenyl)am no]i m dazo[ 1

, 2-a] pyrazi n-6-yl}-1Hindazol e3-carboxam de; 2-[(4-[[6-(1

H i ndazol - 6- ylbﬂﬁéﬁyﬂézrﬁ[athogy al(ﬁWréﬂdhﬂ 48%I)phenyl 3-methoxy-4-methylpheny!, 4-
yl ] ami no} phenyl ) ( met hyDam nol et han- 1

-(4-1[6-(3, 4rrmmgxar%mmyiph4anmkaRz(ammareznp))eth%a%meihw&pwyla%rzwosy4

yf | am no} phe | i t
6- (1H1i ndazo %oéf*gﬁc?’jw" g en fhen a{szg?t pheng‘suyrsgt%er? 8-am ne

N[ 4- (m)rphb'ﬂh WMWYP-F&J@OPNQIWW@UbﬁGUtEdBNyH di n-6-yl }i mi dazo[ 1, 2-
4 [ das i Peat hodie thorddell s i 3 dimenoxyonenyt, then Aeis notehemy 5

6- (1H i ndol- Sul;sil)utemmtbrmr phol i n-411) phenyl | | m dazo[ 1, 2- a] pyr azi n- 8- am ne;

22( j] E g/?ag IlnW‘Qﬁpﬁﬁgﬁ;&@g%ﬂ%ﬁéqxfﬂgPA%Q%Q%?r fB 1[p, aq opgjpnally substituted

6- (8-[[4-(1-hydr dxe,terbcmﬂbdtlﬂlmrophmnally;shbﬁheﬂeyllh]emmam}omlubre@[ais 2- a] pyr azi n-

6- yl)-2, 3-di hyd H- i ndol d 1
%2 Xyt e - o1 RSy RO of BBt bt bfdr by Sl 8"

6-{ 8- [ (4- et hoxy- %mhhwmanyédamduuiw roptisaal[ylsubsatlipd lerémdcfelydikyi 2, 3- di hyd
olH i ndol - 2- one;

([ 6- (3- ami na2PtiPnaly spistititedsalioy; prortionaliyisubstiiuted beterpagyl Whegsif no) pheny!|

met hyl pr opansald PRényi is furlher optionally substltuted with a group chosen from

[ (4-et hoxy- 3- net hoxeyp en%/l &am nOJI m dazo[ 1, 2- a] pyrazi n-6-yl}-1H i ndazo
ani ne: and Mmethyl, methoxy, and halo, o

{

[ 6-(3- Swmﬂmfo'm%@éﬂw‘édﬂtxhhéﬂy%@ﬁt&te@fﬁidﬁ)ﬁr azin- 8-yl ] am no} pheny1) -

thyﬁro pan-1-ol; phar maceutical | y accep table salts thereof. [0119]

Al so pr dicri Rsar&thvﬂecwv Wt‘ﬁé‘rﬁﬂwph‘éﬁﬁ‘ywméé’i‘ﬁﬁ Raifnot pyridinyl, 2-
(3S)-1-(4-{[6- HHm&&I%ayr Eeuio)ju]{ﬂ Qﬁmbﬂy;%abmb&%émﬁzyé]am no) - 2-

met hoxyphenyl ) -3-neth yrroli

(3R) - 1- (4-{] 6- (mlmﬁmzmmh@vyﬁ)a%t@m@@pnewaqwba&vnﬂlesylyl?j ani no) - 2-
nethoxyphenyl) 3-

7o(5-11 - (rmor pri e PYERIAGAVTRRY) o it roptycabamenepens

di hydr odf 4 arejtygmgen and 118 chIorophenyI then Rz is not phenyl substltuted wnth

N, N-di et hy1- 6- s y%&%&hyl%rﬁﬁwﬁ%& AHeRORLT PAGAN LuBsitbgy azi n- 6-

y1l)- 1H i ndazol e-'3-carbo
5- (8- {[ 4- ( nor phol with 4iflyoroptesiy iof aneé aoinong Halzgérs; 2- a] pyr azi n- 6-y1) - 2, 3-di hyd

)21 PR A ShiarosRiang Ry s phony substvie win ppfiorgly sustivle o
yl ] am no} phenyl) -i#peratinyll thew flais @etd@-aminophenyl;
N-met hyllf F? z{n%l ﬁ%grgﬁéf%%n%n% Iﬁt Igy éh?or%Bhérpﬂqpieﬁ R¥ |s) h&ﬂ@fr%iypﬂeﬁ;l%{ razi n-8-

yl ] anmi nt héhox

N43- (8-{[ 4. (m)rpﬂai(dmmhyhmpmhymmyl)pmmﬁ@{rll (2- a] pyrazi n- 6-
| ) ph | th

a6 oy praeR RS S stonsAoamaNBRSRY A6 1. 2. a) pyr azi n-6-

yl) phenjflﬂar’atdm”mm Heoweniaihel, R, is 4-(2-hydroxy- ethyl)phenyl or 4-

£,|( |2§an ﬁo§ gh(e%yl ) #ﬁy%%yqqﬁfl%hgﬁsélyﬂgﬁﬁ aié %L)} 2-met;18%pﬁenyﬂ or 2- -fluorophenyl;

(2R) - 41t (P drldoR { dreHiyaetaeal anfer Ry ukImdaﬁ@[plpe?aﬁﬂmnyﬁ)&ﬁetnylﬁmeny| or 4-(2
| i am no} phenyl ) nor phol i n- 2- yl | met hano

[ 4- ( 2- hydr JWf r‘?‘-yﬁgtﬂfi‘f?% ")’lpH@ﬁWft] ‘&rﬁoﬁBﬁ'?W'aﬁgﬁif%egwﬁrpyram n- 6-y1)
di hydr o- 2H
[ 6-(3, 4-di h(sai::c?r% Islb%ﬁ&%é?é i %n@@%gflnnand HE] lslhr},;ldroggg,[ Tethygorp?/prtlggﬂly 8-ylia
2- met hoxyphenyl) - 4- et hyl pi peri di n- 4- oI

1
- (
-2-
-{
- 3-
- (

4-
8-
4-
me

G’\<|—|

ia
- (8- (
3 4-
1-(4-(
m no} -
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N ( 2- hydr oxyet hyl ) - N- net hy1- 6- ( 8- 1[ 4- (nor phol i n- 4- yOphenyl ] am noym dazo[ 1, 2
- a]pyrazin-6-yl)-11-1-indol e- 3- car boxam de;
6'-(8-([4-(norpholin-4-yl)phenyl]am no}i m dazo[ 1, 2-al pyrazin-6-yl1)-1', 2" -
di hydr ospi wel8vdegssropane- 1, 3' -i ndol e] - 2' -one; 3- net hyl pdp/pdafrofobBad 1
-nmet hyl -1 H-i ndazol - 6-ypi m dazo[ 1, 2-a] py razin-8-
yfiam no} phenyl ) azeti di n-3-o0l;
4- ([ 6- (1Hindazol - 6-yhi m dazo[ 1, 2- a] pyr azi n- 8-yl ] am no} - 2- net hoxyphenol ;
N43- met hoxy- 4- (nor phol i n- 4- yOpheny11- 6- ( 6- met hoxypyri di n-3-yl )i m dazo[i , 2-
a] pyrazi n- 8- am neg
, 2 3-benzotri azol %&m%’ {EB{’ ! heFep')?](SJ?IdrRhip y“ g?\tﬁqal%f[ggzeéf'ibsztltm]egyrltgze} n8- am

group chosen from methyl;

N,V o e ey Ot BATHL T SRS AR G 1. 221 Pyraci -

car

N-[3 rret hoxy 4- ( mthydradyimettd pheimd n§-11 -hgdrosyatieylphenipy di(tiHAMBIazeh2-yl)efaz o[ 1, 2-

8-
6 B (" mor phol METHBSAKh rEReRGF RIPSIIBAYIRUPRIL A ethasy 42
I7-|-4|8 n((jitzol[ ( gS) a;n Rmethoxyethoxy)lphenyl 4-2- (d|mﬁthylam|no etho)xy]—3-anethoxyphenyl 4-
rro en no) I nm daz

razin-6-y1ll- 1 H, é—f‘d@é’b\{?ﬁ ‘%’P%’i‘ltﬁﬂﬂl é{})%néxy)ﬁépropan%[&lbxy S}l'é)'}g"
41%6 (1H:j ndazol 3nethbxyg- d@z@ﬁokyah@dww@zowc&rwémawmhylmr&ﬁdws-l\#(oxan 4-

enzani de;
% (3-ethyl-1Hi ndﬁ‘fHTOXSD'Eﬁ“VN"{'W&'”HE@Wﬁ PGB R BSR4 R By aToLS-

yl | phenyl }i m dazofy h%n I pyrazi n- 8- am ne;
2, 2-di fl uor o- 6- (8 ?m)rpholln 4- yOphenynam noi | m dazo[ 1, razin-6-yl

)_ 3, 4- df Ry#nd Qﬁ:qhygrmmgﬂg 1 R igie3 yhsubstltuted with carbamoyl th] pl¥l1 is

-(4-([ 6- (3 4-di hyﬁétosgjdanl‘ D%‘h@ﬂ @azi n-7-yhi m dazo[ 1, 2- a] pyrazi n- 8-yl ] am no
) - 2- et hoxyphenyl) - %y | azeti1din-3-0l; 6-

H i ndo1-iRyand Ry arg 'ﬁbtﬂ"%ﬁﬂ and Bi@)‘bﬁwvﬁrrﬁet@agmmnﬂ HhenRaizinet Bheai ne;
(33)-1-(4-{[ @yéértlﬂeg'mﬁﬁ%ﬁlhﬁl'ﬁnjd etk ﬁﬂe’q@nw'(bdz}ufz?ﬁgmer@n@ispy razi

n-8- yl]am no)-2-net hox rrolidin-3 |l uo ro-1

H i ndazol - 6- hpdregan a0 Bads é](meﬂyiqfiﬁb@'ns?ﬁmﬁﬂ} andnyl ) - 3

mét gylllatzfg,iub% gﬂ?\ﬁg&i ma@ﬁé .ﬁtl ggl Pgrt@a)cdr\'&ﬁ rﬁ(l',“@gmvgpﬁrgeljnis

7-(8-{[4- (3 npmrmllysabﬁéwlew%ﬂetl di n- 1-yOphenyl ] ami no}i mi dazo[ 1 , 2-a]

P20 . YAl bRt Sl SRR 2B, o Bpo

a] pyr aziomage.aln mme empodiments,-As is hydrogetet rahyd roi soqw

A<(16- (3, 3. bR (TN bnoBaionte g Vo 4 Bichanen BhBX Y 17 SGRE0T . o

Aar ni no)enhlbqnhrng!ytbbﬁmsd'lyﬂragen

"2 ] pyr a0y 1 B PG 05 KB LEM 358 o gampouncs o

6- (1H- i mdorhul-ly1) - N14- (nor phol i n- 4-yQphenyl ]i m dazo[ 1 , 2- a] pyr azi n- 8- ami ne;

641 , 3-benzot hi azol - 5-y1) - N-{4[ 2- et hy1- 1- (nor phol i n- 4. yl) pr opan- 2-
yl] phenyl }imdazo[1 , 2-a] pyrazin-8-am ne;
(3E)-6-(8-([4- (m)rpholln 4- yhph,%%/l]am no}i m dazo[ 1, 2-a] pyrazin-6-y1)-3-(11
3- t hi azol - 4-yl et hyl i dene) - 2, 3- diNpydr o- 1H-i ndol - 2- one;

4-{[ 6- (1H i ndazol - 6-y0i m dazo[ 1, 2-f] pyr azi n-8-yl j am no) - N- (oxan- 4-y1) benzam
ide; 6-(2-nmethyl-1
, 3-benzot hi azol - 5-y1) - N-{4] 2- o) ~: hol i n- 4- yOpr opan- 2-
yI]phenyI }im dazo[l 2- aj pyra2| - 8-am ne;

yOphenyI i m dazo[ 1, 2-a] pyrazipa-
6-(11-1-i ndazol - 6- yl) N14- B2- net hokyet hox ) phenyai m dazo[ 1 , 2-a] pyr azi n- 8-
am ne; 6-(8-([4-(rmorpholin-411)phepyl]arniyo}imdazo[1

, 2-a] pyrazi n-6-yl ) qui nazoli n-2- &y ne; 4 0)
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6- (8- ([ 4- (4- hydroxy-4-net hyl pi peridin-1-yl)phenyl]am no}i m dazo[ 1, 2- a] pyr az
in-6- yl)-3,3-dinethyl -2, 3-di hydro-1 Hindol-2-one;
6- (11-1-indazol -6-y1)-N-{4-[ (2S)-oxol an-2-yl met hoxy] phenyl }i m dazo[ 1
, 2- a] pyr azwo8emfusses; 6- (3-ethyl -1 PCT/US2009/006445
H i ndazol - 6-y1) - N[ 4- (nor phol i n-4-yl ) phenyai m dazo[ 1 2-a] pyrazi n-8- am ne;
N- (2, 3-di hydro- 1, 4- benzodi oxi n-6-y1)-6-(1
H i ndazol - 6-y0i m dazo[ 1, 2- a] pyr azi n- 8- am ne;
N (2H 1, 3-benzodi oxol-5-y1)-6-(11-1-indazol -6-yl)im dazo[ 1, 2-a] pyrazi n-8-am
ine; 1-(2-ethoxy-4-116-(1Hindazol -6- yI)|mdazo[1
, 2-a] pyrazi n-8-yliam no}phenyl)-4- net peridin-4-ol;
618- ({ a-andpharmacsiiically hrepta Qi?@itsltt‘?'lePgW'Pam no) i mi dazo[ 1
, 2-a] pyrF@%ﬁ";bh@m)i%hbstﬁut%d%Wr@@r‘t&o?r@uﬂyﬁ%@er}rfrb'rd ndol-2-one;
6 (8-0-(3-hydroxy-3-nethylazetid
-yl) phenyl ] alhﬁlonopr ni dazo[ 1, 2- a] pyr azi n- 6-
yl) -3, 3-dirng % é 2, 3-di hydr o- 1H i ndol - 2- one;
6- (2H 1, 3-benzo |¥)xol 5-y1) - N13- et hoxy- 4- (nor phol i n- 4-yOphenyl ] i m dazo[ 1
, 2- a] pyr azi sadoawi ne;
6 (1Hindol- 4 ( o)
yl 1 phenyl }i m@&%&%%lfy?"o@ﬂofallg%h%%lu d W (9& %l’t?vfébr&?ﬁ SHYRBh %om hydroxy,
H i ndazol - 6- y1) - Npwe( pl)koxyilamd%wdamlwphenyl ]imdazo[1 , 2-a] pyrazin-8-am ne;

3E) - 6- (8- 6-y1) - 3-
(35 & (5 (1 BB ik B AT b oL R g edapeian v -3 (o
H-i ndazol - 6-yl ) i nhytireay, bmﬂarﬁllmwalbwmf 8H<y|| losvar mtky SlibistitubecwiB hygrbxinenzam de;
6- {3- Rdi et hyl am n Fims I néiazol g%& N44- ( nor phol i n- 4-
yl ) phenyl ] i ni dazofAopa E’Yﬁ 591‘?1 gmIR RRY0XQ: 1 (4-{[6-(1 Hind
azol-6-ypim da@@(ﬁ |2 a)l pyrazi n-8-yl]am i no} phe nyl)carbonyl] - 3-
met hyl azeti di_n-

[6-(8-{[4-( FHP%‘PW‘W"Q"&WH&}?‘T Y 98¢ ORI IERUPS ShaTesy YD W38y 11 i ndazo

| -3- ylinmethanol ;jower alkyl substituted with halo, lower alkyl substituted with hydroxy, and
[ 4- (nor phol i n- 4- yI p enéllslsupfm&ll—l-p razol - 4- y0i m dazo[ 1, 2- a] pyr azi n- 8- am ne;

6- (4-f 1 uor o- 1H i n@YEHRlk loses RlkoxY.4- y1 ) ph
enyl ] i m dazol@{HNm:R ﬁvﬁété’hﬁ AGR&re independentl sel ctedfo hydrogen, lower
[ 4- (nor phol i né(b’; b %en 1 E;alHFgHr'?%ll-rli ep.??dec? e r4m0)§.(ra2|gn_ o
y1}i mi dazo[ 1, 2- a] I IQ]Nﬁ[ 5Irﬁqp@htuted W|t ydroxy [ower alkyl substituted wnth
[ 4- (mor phol i n-4-, iaﬁaw&ut@,n{uleci%am@égéloékwpw ﬁa?e%a}yﬁaﬁ& pyr azi n- 8- ami ne;
{4[(4[[6(1H—|n azol i m azo& razin- 8-
| i ami no} phenyl )Claqtg@ﬁy:pl%l{sylpﬁroﬂ@ AD Byﬁq qqa\ﬂtmthe nitrogen to which they are

yli
1-[(4-116-(1Hin - )

yl i am no} phenyl ) car orIg r?{[l?lspg? ??%Ee%dﬂwbéﬁy@@ nng o%?noailg;et hyl) 4 [[6
(1 Hindazol- 611)sulastiy ies{w'tizoa? By tvety OFpURS CWS%HQI‘BPM@WZ%H?W@FNKW and
2-(4-[[6-(3,4-dih RRER ypi m dazo[ 1, 2-a] pyrazin-8-yliamn
0} -2- et hoxyph ené%} alﬁf‘ ﬁrﬁgacet %ﬁ%‘""’@

7-(8-

g_ gd;?ﬂ;: n(il |2n32 %P lkyl, Io&vecr”:alsk I%Lfbr?g}uted with lB/drRIxyh I?wer alﬁll substijuted
yOphenyai m dazo[ 1wrm aﬂ)tpmaﬂysmssmaed ﬂmlncﬂ,cﬂrclaawlﬁa@n hleltematak(ath yl)im

daz

4-11
aci d;
6-(1

(
[ 6 (1441 niayor TeoiEy e B, BPAPIREK BN RR T mERhS wlerRfiy 01 ¢
(

[ [ 4- ( mor$A60sN MR w/rrqmaerf;a gnshRnale inlependpatiypseipeiod sromhairggen, 1, 2-
i h
[

C bound form a 3- to 7-membered heterocycloaltkyl ring optionally

6-
H i ndazol - erazjn-1-yl)carbonyl]ph | }i m dazo[ 1
a] pyr azi n- 8- aﬂ‘ﬁ‘?gt uted \Hﬂlof‘? 8! E/Vicf?ﬂﬁprlfﬂﬁfh?s-e@-fh%' %W@é%’d?%(,gﬁglg%pé'?gzi n- 8-
yI i am no} phenyl ) clawepakil subetitutédwith Rydroxy, provided that at least one of R and
3, 3-di met hy1- 6- (8-{ 40gp|0 l'phol i n-4-yl)phenyl ] am noprni dazo[ 1

, 2-a] pyr azi n- 6- y1§z ¥I'RBR 0- 1H i ndol- 2-one; WD
2010/ 068257PCT/ | 152009/ 006445



6- (1 Hindazol -6-yl)-N14- (1-net hyl pi peridi n-4-yl)phenyl]imdazo[1
, 2-a] pyrazin-8- amne; 2-(4-([6-(4-fluoro-1 Hindazol-6-y0i mdazo[1l
, 2-a] pyrazi n-8-yl]am i no}pheny0-2- nethyl propan-1 -01;
2- [ et hyl ( 4wbl[2010(0dsdsk uor o- 1H-i ndazol - 6- y0i mi dazo[ 1 , 2- a]gesy@zbddr086445
yl ] am no} phenyl ) am no] et han-1-ol; 6-(1
H i ndazol - 7-y1) - N[ 4- (nor phol i n-4- Aphenyl ] i m dazo[ 1, 2- a] pyr azi n- 8- am ne;
6[ 8- ({44et hyl (2- hydr oxyet hypam no] phenyl }am no)i m dazo[ 1, 2- a] pyrazi n-6-y1] -
3, 3-di net hyl- 2, 3-di hydr o- 1H-i ndol - 2- one;
N-{4[ 2- (di nme ) ] ﬂg)agrg

, 2-a] pyr azi ngd%énr‘lad;%d}? d_i‘)‘hBﬁﬁW dﬁB@ﬂYnt&hﬁitl’( énééibllbenzoxggsfs%w%emf%ﬂt%%y' (dim
et hyl am i no) et hoxkﬂ}l\tﬁﬁéH@M}nQﬂ“Pﬂ%ihkﬂlPStl@Qﬂ WMZFWDQXBWH@OCH[)O"V and
1-(4-([6-(3, 4-di h p?cﬁ]:-qo kv~ benzoxazi n- 6-y0i m dazo[ 1 , 2- a] pyr azi n- 8-
yl | ami no} phenyl) - 3- azgfl din-3-o0l;
216- ( 8- ([ 4- ( hetepbayyiomy dantbheny! | ami no}| m dazo[ 1, 2- a] pyr azi n-6-yl) - 2H i ndazo
| 2-yliethan-
3- (2- et hoxy- if)_v?%rélltyipplﬁn&é%gybséltutﬁd H'tgaoi@[of hﬁoglr l§Prsa2| ﬁe%frﬁn] lydro cﬁ phenoxy)
- 212-di net hyl pr oloswer Aoky, Hald| 4riflUcseréthiyl, ioptierely -sGbgtituter dazing, land

, 2- i n-8-yl h -([6-
1 nobyol -6 yhi i BAsT SRS bas s e MBI AOERL) phenoxy) -

N-rnet hyl acet arqj de; (4-([6-(3,4-di hydro-2H 1 , 4- benzoxazi n- 6-yhi m dazo[ 1

, 2-a] pyrazi henoxy) - N- et hyl acet am' de;

2-(4-([6-(1 m dazo[ 1, 2- a] pyr azi n- 8- ynam no} phenoxy) - Nrnet hyl a
cet ar ni de;

2- (4- ([ ®R4(idH- 1O Zyhi mivtiemsin A, i2 chdgeyr faarn rand; gyicjoaikyl amd phenoxy) aceti ¢

d;
6l\llf:l( 2 hydr oxy BEIRPGYClPatiybaroyRs. £3ch P MYCheAroHPShEY9% [rem= 19 TIPS yI | ami no
% (21 ge'lt) hoxytmh miiwg the;atoms shared with the 4? rFembelr']edI aromj:mc ln;'ng r.?nd each 'o(fj WthPl )
enzot hi nmor phol i n- 4- enyai m dazof |, 2-
al pyrazi n- 8- gmqpé%e@g(qptgg_n%ﬂ%pp%g 41) - N-{g net hoxyy41(p2R)yoon an- 2-
yl met hO)BQI@bI%Bdn}frdm 6Fﬂ@{a1ly gubdtﬂt\ttéd@r*la&dmlﬁﬁalfy%tbimuted heteroaryl;
H i ndazol BoiSh é&l) N-{4 (2R) - oxol an- met hoxy] phenyl }i mi dazo[ 1

, 2- a] py

6 (8- {[4:14(|§hpa,@g@ﬁyarﬁf met hyl azeti di n- 1- yOphenyl ] am no}i m dazo[ 1
, 2-a] pyrazi n 6- 1) -3, 4-di hydro-2H 1 , 4- benzoxazi n- 3-one; 6-(1

H i ndazcﬁ&'% 4- (mor phol i n-4-yl car bonyl ) phenyl ]i m dazo[ 1

, 2-2] pyrp@@waecﬁmaﬁm ne;
N-(2 hydroxyet hyl)-4-{[6-(1H i ndazol - 6- y0i m dazo[ 1, 2- a] pyr azi n- 8-yl i am no) -

Net hyl bféﬁz'érﬁ raethozyﬁrze@w!ﬂbﬁwlmmeéhw m%'ﬂﬁﬁrﬂﬁﬂ)’b%l )i m dazo[ 1
, 2- a] pyrazi Ny@mey 8}&?&9@ DY et HBXY By - @lﬂbﬁ%hﬁﬁetﬁoxﬁhenyl or 4-

N[2(d|n'ethylamno y1]-4- I[6 (1H I ndaZzol i m azolZ-aprazm 8-
yl i ami no) - N- Athomyt ﬁﬂ@ﬁﬂ@nylthe(mﬂi |Sumt§han){l[seb§mut|eﬂm akPINHRE ) i mi dazo[ 1

, 2- 2] pyra2| Ny Velh @mbﬁﬂ fidie d@&ryl azetidin-3-ol;

(38) 1-(4-{[6- uoro i ndazol 6y)|mdazo[12apyra2|n 8-
yli am n@f}lﬁﬁl@@ﬁ pmeth@mpbenylsth@n Rz is not phenyl substituted wit

246 (8 (1 4- (CRIRPRIwhe X RS Ho MR ShERRA ko b A Bafneed) - 111+ nda

zol 1-yl ] et han-
6- ( 8- ([ 4- ( 3- hydr olste®cyeipalicylay eplidnally supslithtes\h diendand pi wheliezidd is, 2- a] pyr azi n

T ndarol - 6. yor m Arag 948 5 Rnall sdbetibieq pny, opfonaly supstiuted

t et rahydr oi soqui nojdoaliéd,aoptioeally substituted heterocycloalkyl, optionally substituted

N - et hoxy: 4- ( mor gl P iok QR NSUBuk 3 el 8 1 1 ndazol -6- ypi mi dazo 1, 2-

-(80O2)NHR¢ where Rqg is optionally substituted phenyl;
if Ry is 4-(morpholin-4-yl}phenyl, then Rz is not pyridinyl, 2-flucrophenyl,
benzo[d][1,3]dioxoly!, 2-methoxyphenyi, 2,6-dimethoxyphenyl, 3-
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1-(2-ethoxy-4-{[6-(1

H i ndazol - 6-yfl i m dazo[ 1, 2- al pyrazi n- 8-yl ] am no} phenoxy) - 2-

met hyl propan- 2- ol ;

(3R) - 3- (4-wpadbdes2srazol - 6- ypi mi dazo[ 1, 2- a] pyr azi n- 8- ylecargspesppinasmsy 1) - 114-
di et hyl pi per azi n- 2- one;

N- (2- hydr oxyet hyl )-4- ([ 6-(1H i ndazol - 6- y0i m dazo[ 1, 2- a] pyr azi n- 8-

yl ] am no} benzam de;

6- (8- ([ 3- et hoxy- 4- (nor phol i n-4-yl ) phenyl ] am no}i m dazo[ 1, 2- a] pyrazi n- 6-y1) -
2, 3- di hydro- 1H|dibb?ém@|opﬁ@nyl 3-carboxyphenyl, 2- (hydroxymethyl)phenyl furanyl, or

6- (3, 4-di hydr o- 2H: % -benzoxazi n- 6 1) - N43 et hoxy- 4- (nor phol i n- 4-
yOphenyI]lmdazo[q VZOW%P@\'“SY e 1 -(4-([6-(1

H- i ndaz gl Hﬁsléﬂlo%pﬂ%?l[ thet R iBYoR phényB sibStRTted At pfseribiin- NyNelaBBAor Pi peri di n

-4-amine;

-(4-([6- (1, 3 benZNHF QMo 3nare fv apnenyl, sebafttedavithtrifugnomatiivi 67 pReAbxy ) - 2-
net hyl propan- 2- ol yofe3ioders2- €t hoxy-4- ([ 6- (1H i ndazol - 6-yl)im dazo[1

, 2-a] pyrazin-8- yl[am nojp enyl)pyrrol i di n-3-o0l;

2-(4- ([6‘Rhllﬁoph@rseila|suasty0ﬁed1mepmyl taeraﬁpgarmﬁraramypmml no} phenoxy) et han- 1

-ol;

H i ndazol 69%%‘*8@“ r[)fi té ilsr%%tld'ﬁc hen%o? &%enyl ) - 3-

met hyl azet i d| n- 3- (dimetmyla(mnc(){emy(carbarmm,dnalaahyl Grp(2r dazo[ 1

, 2-a razi n- 8-yl hyl azeti di n-3-o0l ;

4- ([]6p%/1H-i ndazgl(]dgﬂ%/ ﬂ}anﬁn P%W%bé%’?y %Fﬁi/l ]yam no} benzoi ¢ aci d;

N[ 3- et hdbX¥y-id 4¢(2- rwumwymtwymnw—drw(hypfwwtbwpﬁ’re(n;zl-liherrdazllncﬂ52yp| m dazo[ 1,2-
a] pyrazi n- 8- am ne

4-([6- (1H- i ndazolm8”&96)’%6(5’3%%"[zlﬂﬁorQPB?ﬂyéﬁnrq 8-yl ] ani no}- N pr opyl benzani de;
1 - (4- ( fériHet ptovidedanat Rk isnth pbényd-sybstiutdd zoth:-NHC(O)R1y where Ry is

a2 (o (Lo (L oRRnaIgpOR R ARk o 1 0 P Pe el
, 2-a] pyrazin-8-yl]am no} 2- met hoxyphenoxy) - 2, 2-di net hyl propan-1-ol ;

6, 11 vor o ) a0l Srtddi oot Rbted MRSDU hiydggel - >
- (8- ([Qh@ﬁpqm4 (m)r phol i n-4-yl ) phenyl ] am no}i m dazo[ 1, 2- a] pyrazi n-6-y1) -
, 4- di hydro 2H 1, 4- benzoxazi n- 3-one; 1

(4-([6-(3, 4" "’t‘JF’hydro 2H 1, 4- benzoxazi n-611)i m dazo[i , 2-a]pyrazin- 8-

| ] am no} phep@irgyy, 2- met hyl propan-2-ol ; 2-nethyl-1-(4-([6-0 -nethyl -

, 3-benzodi azol '6- ypi m dazo[ 1, 2- a] pyr azi n- 8-

am no} phefAIRGPpr opan- 2- ol ;

84[ 4- (2- hyghicam 3gf‘iﬁ{ahy |595§99t>éﬁ)vﬂihedﬁéfér%@?&dd§'%§9ﬁ'from hydroxy,

a] pyrazin-6-y1)- dro-1 Hindol-2-one; N[3-fluoro 4

nor phol i n- 4-yl )dﬁwﬁyqlroaaemdﬂoww@niw - 6-ypi mi dazo[ 1, 2- a] pyr azi n-8- ami ne;
-(4-{[6- (i loalkyl pptiopall t th t hosen f

, 3- benzot hi at%%te[ogﬁoanyc%) IOFa 3 tis IturtEE:adz‘f\”n gr_Ieo am %"’”B?mc 0 " rom

met hyl azet i di n- 3-hoidrony, [oseer @lkowndawgr al!sylylowm g&(yufupstltuted Wlt hydroxy,

 2-a] pyr azin- 8-y UmibngnSsbstithd FaMHL LR EKS, N0l 1 n- 6- ami ne;

heteroaryl,

H 1
yl']
6- (
2-

H/-\"

amino optionally substituted with one or two groups chosen from jower alkyl,
fower alkyl substituted with halo, lower alkyl substituted with hydroxy, and
lower alkyl substituted with lower atkoxy,

-C(O)NRgR; wherein Rg and R; are independently selected from hydrogen, lower
aikyl, lower alkyl substituted with hydroxy, lower alkyl substituted with
optionally substituted amino, cycloalkyl, aryl, heteroaryl, and
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N-[ 6- (1Hi ndazol - 6-ypi m dazo[ 1, 2- a] pyr azi n-8-y1] -2, 3-di hydro- 1Hi ndol- 6- am

ne; 116-(8-114-(norpholin-4-yl)phenyl]am no)i m dazo[1, 2-al pyrazin-6-yl)-1

, 2,3,4- tetrahydroi soquinolin-2-yl]ethan-1 -one; 1

47- (8- {[ 4-Wwonppekisn- 4-y1) PCT/US2009/006445

phenyl | am no)i m dazo[ 1, 2- al pyrazi n-6-y1)-1, 2, 3, 4-

t et rahydr oi soqui nolin-2-yl]ethan-1 -one; N 4-(norpholin-4-yl)phenyl]-6-0

H, 2H, 3H pyri do[ 2, 3-b] [ 1, 4] oxazi n-7- yl}im dazo[ 1, 2-a] pyrazi n-8-am ne; 6-(1

- et hyl - |

H-i ndazol - 6- y1) - NhétetdHERARYE, Br n vhd Phesyethé rvigae ntraenl tBYWHieH thedar@m ne;

N[ 4- (nor phol i n- 4- I)de?gny ]9 d 3HIF§I—I-pyr| do[ 3, 2-b] [1, 4] oxazi n- 7-

yl)imdazo[1 , 2- a}gwdafgfrﬁ_ag'i 6{9{1 n@embered héeterocycloalkyl ring optionally

g (Za{ gﬁpilmj(rjg[]gl 'BELEHE & Oxglzolhﬁ'ﬁ‘r'i\:g&ri]gfﬂdﬂﬁ%%éer?fr@hﬁ%ﬁ?x'y”ro@dé}k'yILand

(3S)-1-(4-{[6-(3, I!DM&I'IEIW gbstilulediwitle hydreny,i n- 7- yl )i m dazo[ 1, 2- a] pyr azi n- 8-

% I ](gm( FZ} FP;P%@J?I&R E»bl?(%r@lﬁg% I‘iufdaﬁ %{) %%e%enzdgﬂtly selected from hydrogen,

, 2-a] pyr azi n- 6- y Ljowzs akkgli, kopdar @ikl substituted with-hydesxy Jower alkyl substituted

ety L6 (8- {111 SRR BRGHLD toh BB LRI 47 HeterdaRh P! - 6-¥1) -2
8-{[4-(2-hydr ohgteﬁacwlbhl}cylponagxw P dogathemwitirothie mitcagen| ta wihict {ey aze n- 6- yO
di hydr o- 2H

4

14- -:{[6- (1Hi né‘z}%ﬂ% %ﬁa%%r}di?%ﬁre? %ﬁtﬁ'?ﬂﬁ?‘?'lk\g rvp]oeﬁ’HPﬂ%}yphenyl ) pi per az

i n-1- yllethan- 1- olibstituted with one or two groups chosen from hydroxy, lower alkyl, and
1H

T N3 ot hoxy 4. { bebABYA TRt R RiDYGroBr IR 5 Seasio AR vl 6.

3
6- (

- 3, 4-
214- (
i

yOi mdazg[l I2 a] pnmzndn dm@ene — | .

g (1Hin azoIower }Izoxy opt rPaII su étlltnte%] \Xllr?gneeg twolgTou;?szc osen fro]rrP Xyc?rgyl(JIS amn
N-[ 4- (mor phol i n- 4role} BIKBXY, HptiEnally, stibdtititddedrhinBy cHrBb:89 arimédarborid, Ydndi M dazol
1,2- a] pyrazin-8-am ne;

N[ 4- (mor phol i n- 4- Q%FP@M‘}IPTWB" (1, 2, 3, 4-t et rahydr oi soqui nol i n-6-yflim dazo[ 1,
2- a] pyrazi nh8terbarye

7-(8-([4-(norp hoI|n 4- I henyl ] am no}i m dazo[ 1, 2- a] pyrazi n-6-y1)-1H, 2H, 3Hp
yrido[ 2, 3- b] [wq]a&yégptw_ng ﬁlébst ad My Wp gr two groups chosen from hydroxy,

H pyrrol o[ 3, 2-b] pbbWe?'tho@}%TMﬁﬂdo@ﬁ@l‘ﬂ?I b ti(‘ﬂ'TaIIy substltuted amino, and
yOphenyl | i mi dazo[ I, 2- a] pyr'azi n- 8-am ne;  6- t hyl -

Hindol-6-y1)-N 4thﬁtﬂCpI¢I@@|I<YI QP“?UEW@-WSI'IUHQJ\H%[OF@&%%W azin-8- am ne;
62( é] ﬁy?ggfﬁ % apfsoYr’Ié emMB8aikiBAts) 10ié Brémy SuibtRimdd Wit dhdZf ido groups

6- (4- metchgsersiramdi hydr o- 2H 1, 4- benzoxazi n- 7- y1) - N14- (nor phol i n- 4-

yl) phenyl | i ngg%zo[l , 2-a] pyrazi n- 8- am ne;

6- (4- net hyl di hydro 2H 1, 4- benzoxazi n- 6-y1) - N14- ( nor phol i n- 4-
yQphenyl i m bmrom. 2- a] pyrazi n- 8- am ne;

8-([4-[(3 I ' Wy - in-
[yl]f[ 3 b L ( ﬁgte?»oé(}ségﬁﬁqmgaf@hglzl% SV Igﬁg;%ﬂx of % BRLLT'HBZM from @l PYrazin
R) - 1-(4- {[6 (3 Hydioxy thvesr Zitkaky Alolsen alikyla and lokdet ailkyl siatzsbifute@ withpyr azi n- 8-
] am no} phenyl) - 3- yl pi peri di n- 3-o0l;
6-[8-([4-[(39)-3- y- 3- net hyl pi peri di n-1-yl ] phenyl }am no)i m dazo[ 1, 2-
a] pyr azi n- 6- gﬁiincﬁq&o@ahwstubsﬂﬂhbd%h loee 20 Xwa gmuarsm:hesen from lower alkyl,

2l pyr azi i o-y1] - SoRen Ak Be e YA bR i QP BB RGRe TfiBRer =

618- ({4-[(3S) - 3- hadooxy- 3 met hyl pi peridi n-1-yl | phenyl } am no)i m dazo[ 1, 2-

al pyrazin-6-yl 23d|h -1H-i ndol- 2- one;

648- ({4-[ (3R "lﬁ’ri}ww 9?‘3%@%"& e MO RYRA Shasen S YAIowY: 1, 2-

a] pyrazi n-6-y1] - Zb%eﬁhikdw %nb"éftlﬂd@lﬂ{éhb@ﬂl@ted amino,

(3R -1-(4-([6-(3,4-di hydro 2H- 1, 4- benzoxazi n- 6- yp| m dazo[ 1, 2- a] pyr azi n- 8-
yl ] am no} pheny1) - 3- net hyl pi peridin-3-ol; (3S)-3-nmethyl-1-(4-([6-(1
-methyl-1 H 1 ,3-benzodi azol -5-yl)im dazo[ 1 ,2-a]py

razi n8-yl | ani nol phenyl ) pi peri di n- 3- ol 36( 3R) - 3- et hy1-1-(4-([6-(1 -nmethyl -

H 1, 3- benzodi azol - 5-y0i m dazo[ 1, 2- a] pyrazi n8-yl ] am no} phenyl ) pi peri di n- 3- oI

6-
6-
(3
yl

,(3R) -3-nmethyl-1-(4-([6-(1-nmethyl-1H 113-benzodi azol - 6-y0i m dazo[ 1, 2- a] pyraz
i n8-yl | am no} phenyl ) pi peri di n-3-ol ;



6-(8-([4-(4-ethyl piperazin-1
-yOphenyl ] am no}i m dazo[ 1, 2- a] pyrazi n-6-yl) -3, 4-
di hydr o- 2H 1, 4- benzoxazi n- 3- one;
6- (1, 3- bengotlrioassss 6- y1) - N14- (nor phol i n-4-yl ) phenyl ] i wegagedodniaal Py
razin-8- amne; 6-(1
, 3-benzot hi azol - 5-y1) - N[ 4- (nor phol i n-4-yl ) phenyl | i m dazo[ 1, 2- a] pyr azi n- 8-
am ne; 6-(1 ,3-benzoxazol -6-yl)-N 4-(norpholin-4-Aphenyl]imdazo[1
, 2-a] pyrazi n-8- anine;
6- (1H-i ndazolower alkyt HBttmalp & Rbebkited ditklohe t Q@ﬁ@één #oﬁ\] foxgl n-8-amn
e; (35-1-(4-([6- ( 4-di h"%)ro d?d4_ﬁg};ng§2‘bzldl>%dﬁ?1 )i m dazo[ HW&@
, 2-a] pyr azi n- 8- yP}”&frﬁ“f@})bH@Hﬂ?mgmﬁbpﬁW'?ﬂ"Mélﬂp‘iil“l'fegﬂm'”o and
(38) 3-met hyl - 1-( 1H 113- benzodi azol - 6- Di m dazo[ i
2a]pyra2|n8- rgerhéir?gél VEQ'X& eridin-3-ol; 1 -(4-([6-(1
H i ndazol - 611C)‘ E’elzopv e@lra p;ﬂndﬂna:@uydepamienblypn@ﬁ fr@m hydrogen, lower

ety a2et1 913 Bl By RSN D5 8005 oy BibLREB Y (1

2-[ethyl (4-1[6-0 optiondiy substituped anmoyam@lkmmyr heleno@yl, and
| h |
AT 6005, i hy GRS QAR of e and s ogemervit of Hoogp g whish gy are

ynam no} phenyl ) azisdundi for8ad-;to 7- membered heterocycloa!kyl ring optionally

r7| ((:Ig[ g[g E)]m[)rlpZ]OL) W%‘gﬁ%%n% n}fpo mﬁgg gsen’ fronqk%lrro%,' Igwer XIR/I &l 3H, 4Hpy

Hindazol -5-y1)- Nb%e(amylrﬂmblltuteﬁwlﬂbhﬁmkﬂl m dazoO , 2-a] pyrazi n-8- am ne; |
m(et4h;lll[grglpa|r_1l- galﬁoslome ERNNALRST & Iy i phr—ersXsSbsItltute tﬂy%We%?WQSPo%% "2

6- (3, 4- dhbysh orH 1, 4- benzoxazi n- 6-y1) - N14- (nor phol i n- 4- Aphenyf | i m dazo[ 1, 2
- a] pyrazi n-Bg\m ne; 4-(4-1[6-0

H i ndazol - Fﬁ%azo[ 1, 2- a] pyr azi n- 8-yl ] ami no} phenyl ) pi per azi n-2- one;

6- (i -nethyl hdtehbe %cl%ahk?ft:ilpliéha@éutﬁtluﬂéd Wit oh&eF it r'oﬂpéchosen from
yl met hyl ) phenyl | I m dazokl razi n- 8- am ne;

| 3- benzodl azol - 6-RYEfORy; V‘(ﬂﬁ@#'ﬂ’%i lpwenalyh R loper ?ﬁﬂ'kﬁ%f"“tedzwé']' pyr azi n- 8-
am’ ne; -(4-1] 6 K i hydro-2H- 1, 4- benzoxazi n- 6- A m dazo[ 1, 2- a] pyr azi n- 8-
ynam no} phen%w) azetidin-3-ol; 6- 1H | ndazol - 6-y1)-N14-0

. 4- oxazepan- RikeyY pPYianally sphst Ut&FWWéEIQﬂfgwoﬂﬁQ% chogey) freoy hydrexy. o
H i ndazol - 6- yOi mgﬁjz@[vgr g;ka]qpyérnam n- 8-yl ] am no} pheny1) - 3-
et hyl pi perldln 3-ol; (3R-T-(4-1[6-0
H-i ndazol - 6- ipwienatkaLebstitied Wi ape Ar Bvg gioars AagssMrAmM hydroxy, lower
nethylplperldln 1
H i ndazol - m?‘cﬂgézxg[ irﬁlgbrﬁ]%@ﬁ%{zé@-&?w F%?Ts]tlhué d rghnfi ap% heterocycloalkyl.
met hyl pyrr oI {Qﬁ?ih Alsoprovided)is at haastu[)rm chemical entity chosen from compounds of
Hindazg gg] m dazo[ 1, 2- al pyrazi n- 8-yl ] am no} pheny1l) - 3-
nmet hyl pyrroF In-3-ol; 6-(8-{[4-(norpholin-411)phenyl]am nolimdazo[1l

, 2-a] pyrazi n-6-y1) -3, 4-di hydro-2H1 , 4- benzoxazi n- 3- one;

Ry
SN

Rs 0
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6- (8- 1[ 4- (3- hydr oxyazeti di n- 1-yl ) phenyl ] am nol i m dazo[ 1, 2- a] pyrazi n-6-y1)-2
, 3- di hydro- 1Hi ndol - 2- one;

6- (8- 1[ 4- ( 3- hydr oxy- 3- met hyl pyrrolidi n-1- Aphenyl ] am no}i m dazoO

, 2- al pyr aziw@-28ro0¥gek7 3, 4- di hydr o- 2H- 1, 4- benzoxazi n- 3- ongicrtysedoonh@iy! -1 H- 1
, 3- benzodi azol - 6-y1) - N-[ 4- (nor phol i n-4-yl ) phenyl ]i m dazo[I , 2-

a) pyr azi n- 8- am ne;

6- (3, 4-di hydro- 2H 1, 4- benzoxazi n- 7-y1) - N44- ( nor phol i n-411) phenyl | i m dazo[ 1,
2- a]pyrazin-8-amne; 1-(4-1[6-(3,4-dihydro-2H1

, 4- benz ;

yl i am no}p e%ﬁ?@%mﬁgﬁﬁ%f)gaﬁ g?'%%b &0?' vit]e(r ?1'[1 11 6- (i

H i ndol-RBr iglphenyl saksiftated velhpgneser twoggroupsaehaseh fieeny| ) - 4- et hyl pi peridin 4
ol; 1 '(4'{[§1'a 1 Hindol-6-yl)lmdazo[i

, 2-4yrazi n-8-yl'Tam nol phenypazetidin-3-ol; 1 -(4-{[6-(i -nmethyl-I

H 1, 3- benzodihgdmixy,611) i m dazo[ 1, 2- a] pyr azi n- 8-

417 A b S i s o o
yl'] am nol phenyl ) akeier dlkoxy-avd lo®ef dlkylret hyl - 1 o

L3 e O o b ok Oonally sLEShusga itk BREHPYh bR ABse from

6- ( ?h{ [ 3- I( rrgr phol hydréxy liowérekdxyaahd Mwenalgr ol 1, 2- a] pyr azi n- 6-y1) - 2, 3-di hyd
ro- 1Hi ndol - 2- one; . .

6- (8- 1[ 4- ( 3- RYUARIRULHBLY ubptituiguibAne A ivA groursEResen romdpRET alkyin- 6- y1) - 3,
4- di hydro- 2H 1, 4iphenaRyPsibati@téed @ith halo, lower alkyl substituted with hydroxy, and
5-(8-{[4- (norpholin-4- henyl ] am [’IO}I m dazo[ i

, 2-a] pyr azi n- 6- y_lbOM’?,TQ&M Wﬁ@?qw!@ W AeYol - 2- one; 4-1[6-0

:J: Pgﬁg?ﬂ! dg YOUSP @AY Bpticnaliy sebbitufabitPand 68 twld dio Spd BRdREh IR Rdroty,-

6- (1H i ndazol - 6- yloyeRatkaxy-ansrantiapaby substivsiadsaminoiagd | phenyl }i mi dazo[ 1, 2-

a] pyr azi n- 8- i, dre; : . .

2 (416 (3, Lo yefl gptignaly substituted with ong or two grpupschosen from hydroxy,

yl ] ami no} pheny1) - alkpxpﬁ@@mdfluqumethyl, and optionally substituted amino; or

4- (4-{[6-(1H i ndazol y0i m dazo[ 1, 2- a] pyr azi n- 8-yl | am no} phenyl ) t hi onor pho
i nel, 1-di ong”

6- (1H i ndazd (2= met hyl nmor phol i n- 4- yOphenyl ] i m dazo[ 1, 2- a] pyrazi n
- 8- ani ne; : cally acceptable salts thereof. [0120] Al so
provi deRjig @

2 h@Mefeth AGBhbYertRas %ﬂsl,fcfg‘éma[kyl and
N- (4- et hoxy- 3- net hoxyphenyl) - 6- (1H i ndazol - 6-yI)-5- net h}/l i mdazo[ 1, 2-
a] pyr azi n- 8- &aisefiecycloalkyl groups, each of which groups having from 5 to 7 ring atoms

L (4-{ [6- (1Hidcgtfeie Gaod sRarBahH] hdeRelbdretr bMAtia hihg afa bR Bt AAlANenyL)
-4- et hyl pi peridin-4-ol,
N16- bi s[ 4- ( margupsiteingiopriopalbnsubstititedizo[ 1, 2- a] pyr azi n- 8- ami ne,

2- [ 1- (4l ch b ooy LB RaReal a2 e Ay KB ehgralRry ) pi per i d

in-4- yl]

613- ( noridisihiydrogen;Cphenyl | - N44- (nor phol i n- 4-yl ) phenyl ]i mi dazo[ 1, 2- a] pyrazin
-8- amng,. .

216- ( 8- ?f“fm%rroﬂﬁ%'la}nﬁ- 4-yl ) phenyl ] am nopm dazo[ 1, 2- al pyrazi n-6-y1)-1Hindol
- 3- ynetRgia-hydmoben,

provided that

if Ry is 3-methoxy-4-methylphenyl, 4-methoxy-3-methylphenyl, 2-
(dimethylamino)ethoxy-3-methoxyphenyl, 3-ethoxy-4-methoxyphenyl, or 4-
ethoxy-3-methoxyphenyl, then R is not phenyl substituted with -(CO)NHRs
where Rg is optionally substituted aryl;

if Ry is 3,4-dimethoxyphenyl, then Rz is not phenyl substituted with
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[1-(4-{[6-(1Hindazol -6-yl)im dazo[ 1, 2-a] pyrazi n- 8-yl ] am no} phenyl ) pi peri di

n-4- yl ] met hanol ,

1-[4-(4-{[6- (1H-| ndazol - 6-yl )i m dazo[ 1, 2- a] pyr azi n- 8-yl ] am no} phenyl ) pi pera

zi n-1- yl ]wbheinndszene, PCT/US2009/006445

6- (5-chl or 0- 8- {[ 3- net hoxy- 4- (nor phol i n-4-yl ) phenyl ] am no}i m dazo[ 1, 2- a] pyra

zi n6-y1) -2, 3-di hydro-1Hi ndol - 2- one,

5-chl oro- N[3 met hoxy- 4- (nor phol i n-4-yl) phenyl ] -6-{1H pyrrol o 3, 2-13] pyridin
-6- yflimdazo[1, 2-a] pyrazi n-8-am ne,

Nqorret hél 53( §C)HAD WARR! Rpadd Wy aNeAshtAsT Rehian shtiaRkll. stoslitidazi n- 6-

yOpyri di n- 3- am ne

6- (1H- i ndazol - 6- yhsteracyaloatkylsx aptiongly SebsiBpteddiateraan! o yhergRei§1 )i mi dazo[ 1,

2- a]pyrazin-8-a {
1.8 benzodi azol TRy RATT RSP Substiutadan. ponsly sptsiiuted

a] pyr azi n- 8- ani necycloalkyl optionally substltuted heterocycloal yl, optionalliy substituted

5- (8-{[4-(3-hyd d |
o e o B SR N o e
N-{44(2R, 68) -(SOa)NirIBatvmereﬁmlscaptinnaumuqaﬁmtgd phedy(; 1H- i ndazol - 611) i mi dazo[ 1

N7 6 LR RS TERBya wens e Baajot Py A UPRPBEIM] 5. ( mor phol i n- 4-

yl) pyri di n- 2- am niegnzo[d][1,3]dioxolyl, 2-methoxyphenyl, 2,6-dimethoxyphenyl, 3-

Gy o- ot 1, 4 BetoDaphand. S P REY AR 2 SR Redyarhlh el o Y1)~ ¢

6- (1H i ndazol - 6- y3-hyvé:drettgd droarsowjphehyk: 4- (mor phol i n- 411) phenyl pm dazo[ 1, 2-

a] pyrazin- 8- am ne . . e

7- (B~ { [ 4 R EBlastrhenyt tapRais b Rbeny stpsituled 1itb Pigescinsbvheabyaylof, 2, 3, 4-

t et rahydr oqui noxaNH(C@ NRI@ where Ryz is phenyl substituted with trifluoromethyl or one or

5-chl oro-6-(1Hi ndazol fhﬁ) N13- net hoxy- 4- ( nor phol i n-4-yl) phenyl | | mi dazo[ 1
, 2- a] pyrazi n- 8- afiPfe] 399% {[6 (i Hindazol-6-yl)imdazo[i

, 2- a] py/ifeR lﬁnﬁtldﬂlalﬁ%ﬁﬂhﬂﬂéﬂ aAny|MREA R, f7Sti3ddAmd ﬁénwe
[(8) 6- (8{[4- (norpholin-411) pheny namn0|mda20| , a]pyra2|n6y1) 3, 4-

di h ydroJfZ'?-I-'i"'ZlQ HEWHH@@WHW@WB@XVPW“V' 3-(2-
t? §8 {[ 4- (nor phol dﬂnémy@ah%wﬂhmmua@&dymbﬂam[ar@@] pyrazin-6-yl)-1, 2,3, 4-

e rahydrqu|noI|n - one,

5-{[6-(1Hi ndazolW%V'M@W!'CQ[WDQEGW @nd 1 ani no} - 2- (nor phol i n- 4-
yGoenzony [ ik lagp- I‘@df&g”& n’g* Whﬂl 1&'21‘( ngroxy?thyl)phenyl then Rz is not 2-

, 4- benzoxazi n- 6-

yOphenyI lim dazo[fil)ﬁ‘ti’lfiia}'Fihﬁ}f"a(kflifn'2 @Uqwmﬁw and
N 3 r - LApyri di n- 6-
y1 i m dazo %Eé\jq%oyﬁgiz?%[sg‘&ﬂlﬁne, %ED%E?E%PM% Webpﬁél\&%reh% s
H 1, 3- benzodoatmall‘ﬁsyll%mmd,a(wmr phol i n-4-
henyl ]im = B-

$opheny| 11 i8R oyl BHRARAL M e PeOBIc it ape o o groyes 1

- met hyl CBO$®f¢Qm (m)r phoI i n 4 yOphenyI ] am no}i m dazo[ 1, 2- a] pyrazi n-6-yl)-2,
3- di hydro- 1 3-benzodi azol - 2- one,
6- ( 3- net hyl - B ?[4 (mor phol i n- 4 yl ) phenyl ] am nopm dazo[ 1, 2- a] pyrazi n-6-yl)-2

, 3- di hydr o- hydiroxyol - 2- one,
, 3-di met hy1 hoI ipotimdazol 1
5" a) pyr et nheelPeyeicatdPodianat st TR bhEBE B GBLERERbSen from
216- (8- ([ 4- (nor phq]drdskyfl{cxﬂe)rmh@nyldmlbwe} alRyidazo[ 1, 2- a] pyrazi n-6-y1) - 1H i nda
zol 3-yl] propftn- 2-ﬁ<l . . . . . .
ower alkoxy optionally substituted with optionally substituted amino, and
lower alkyl optionally substituted with one or two groups chosen from hydroxy,
lower alkoxy, and optionally substituted amino; or
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6- (4 fI uor o- 1H-i ndol- 6-y1) - N44- (nor phol i n- 4- yI )phenyl iimdazo[ 1, 2-a] pyrazin
-8- am ne, 51641

H-indazol - 6-yflim dazo[ 1, 2- a] pyrazi n- 8-yl ] am no} - 2- (nor phol i n- 4-

yl') benzam wWe.2010/068257 _ _ PCT/US2009/006445

5- (8- ([ 3-rnet hoxy-4- (norphol i n-411) phenyl ] ar ni no}-5-nnet hyl i m dazo[ 1, 2- a] py
razi n6-yl)-2, 3-di hydro- 1H 1, 3- benzodi azol - 2- one,

5- (5-net hyl- 8- ([ 4- (nmor phol i n-4-yOphenyl i am no}i m dazo[ 1, 2- a] pyrazi n-6-yl)-2
, 3- di hydro- 1H 1, 3- benzodi azol - 2- one,

[2-(8-([4-(rnorphol in-411)phenyl ] am no}i m dazo[ 1, 2-a] pyrazi n- eAphenyl ] met han
ol, 1

et hyl - 5- (8- ([ 4 (Ar ph ) phenynam no}i m dazo[ 1, 2- a] pyrazi n-6-y1) -2,
3- dihydro-1 H 1\3-bepnzo 2- one,

246- (844- (nophwl iM=7- yOpbe yl I awhe@}d Aidlavak fdmahRY,'c3éloBHGrant) - 3, 4- di hydr
02H 1, 4- benzoxa2| n 4-ylietha

(3R) -2, 2-di met hy1 Qiemy@f’ﬁu‘?'rﬂi@%leiaﬁh 2t which gEeiRs) tavingdremisdeZoing 2- a] pyr az
i n-6- y1)-2, 3-di hﬂt@l‘r% |Héiu&1h '?I‘i’é)hro?ﬁﬂhared with the & membered aromatic ring and
6-(11-1- |ndazol t hoxy- - (2- et hoxyet hyl ) pi perazi n-"1-

Aphenyl pri dazo[ 1, Qﬂtﬁﬂ QNN'HQI? gmparhem optlonally substituted.

2-(4-(2-nmeth [ (3, i{n =al pyrazi n-
8- yOam no] phenyl psfo@g%éﬁﬁ@lﬁé&iﬁ?&ﬁ%ﬁﬁ%ﬂ%{i%%t@dWnth d?i'edcﬁziﬁgjgr&p%]

116- ( 84[chogemirgnol i n- 4- yOphenynani no}i ni dazo[ 1, 2- a] pyr azi n-6-y1).- 14 i ndazol
3-yfl et han- 1h? rox

246- (84[ 4- (D RoY'i n- 4-yl ) phenynam no}i m dazo[ 1, 2- al pyrazi n-6-yl)-1H i ndazo
| 3-yl ] et han- metei'ocycloalkyl optionally substituted with one or two groups chosen from
2-([5-(8-([4-(nor i.N:4- nyl ] Lm dazo[ 1, 2- a] pyrazi n-6-yppyridin-3
-yl ] ani no} et han- rgyrbglixw Iowé?pahlgoﬁfr LWO@%} arﬂld

N[ 3- et hoxy- dmimooptionkiinsybsiityted et bhe Br teed hdups -chaserpfromdbweBalkylp] pyri di n-
6- yl}imdazo[1l, 2-a Zin

(3] b, 5+ i et oy Towet SRR M g, DRy ar AT SRS S E HIOUP a2
- 6- 1) 2, 3- di hydslkexd4t i ndol - 3- ol ,

N-2{ 4;]4p)(/?af2: E) rOplho%ob@ofailgf%ﬁbghtuteﬁut hoenréy r}two gg‘c:)LLII_;I)_sI c %%érq fr-om y ro)((jyazo[ 1

H-i ndazol - 6- y1) - Niret §stionatytsvdpinasy bining, dago[ 1, 2- al pyr azi n- 8- am ne,

N14- (4-f 1 uor opi pe in-1- 1H | ndazol i mdazo[ 1, 2-a razin
N i ne. 6 emerlkyfentioraty Sujatiyiid wh Do iob bya OTues RS T et e
yOphenyl | m daZO[Ibw@r allkaw Qﬂﬂdbr&néﬂ‘iyﬂ%nd@ {ldnally substltuted amlno

H i ndazol - 05) N14 : 4H 1,2, 4-tri azal - ) phenyni m dazol gg)yram n- 8-
anine, N[4- ( 0gllp erpBgdimentsif 'ip svRatifuted (Witpl-qnﬁdﬁ%PQ UpSi ni dazo[ 1
, 2- al PYIcABSEIPEH] ne _ o

6- (1H i ndazol - 6- y1) - N13- met hoxy- 4- ( nor phol i n- 4- Apheny11- 5- net hyl i m dazo[ 1, 2
- a] pyrazi n- BYdRithe,

2, 2 i et 1y Lnref yblodi BRI Susu RRNAIH bhal S b Abden from

, 2-a] pyrazi n-6-y1l) hydro-1 H 1 ndol- 3-one
H-i ndazol - 6- y1) - Nl lawer-alkaxpeandbloperaliyh ) phenyl ] i ni dazo[ 1, 2-

a] pyrazi n- 8- gl Gkok ([6-(1 Hindazol -6-yl)imdazo[1
, 2-a] pyr azi n- 8- y%] an¥' 0} - 2- et hoxypheny1) - 2- net hyl propan- 2- ol ,
[(28) 4- (4- ( [oaver 3lkyl slibisituted with one or by gowas chosen/fiomihydeaxy1lowen] pyr azi n- 8-

yl Tam no} pheny Omogpho) tindrordihiN 28RQ bptionally substituted amino.
[0101] In some embodiments, Ry is chosen from (1-hydroxycyclobutyl)phenyl,

(1,1,1-trifluoro-2-hydroxypropan-2-yl)phenyl, (2,2,2-trifluoro-1-hydroxyethyl)phenyl,
(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenyl, (2-hydroxy-2-methylpropoxy)-3-
methoxyphenyl, (2-hydroxyethyl){methyl)amino)-3-methoxyphenyl, (2-
methoxyethyl){methyl)amino)-3-methoxyphenyl, {1-hydroxyethyl)phenyl, 3,4-
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WO 2010/ 068257PCT/ US2009/ 006445 N14- (4, 4-di fl uor opi peridi n-1-yQOphenyl]-6-(1
H i ndazol - 6- y0i m dazo[ 1, 2- a] pyr azi n8- am ne,
6- (1H i ndazol - 6-y1) - N-{ 3- net hoxy-4-[ (2-
met hoxyet heay)omédayl | phenyl | i m dazo[ 1, 2- a] pyr azi n- 8- amPO®/S2009/006445
2[ 2- (nmor phol i n-4-y1)-5-[(6-{1
H pyrrol o] 3, 2-b] pyridi n-6-yl }i m dazo[ 1, 2- a] pyr azi n- 8-
yOar ni no] phenoxy] et han- 1- ol ,
6- (1Hi ndazol - 6-y1) - NA4- (3- net hoxy- 3- met hyl azeti di n-1-yl ) phenyl Ji m dazo[ 1, 2
- a] pyr Bth8x A, 3- methox henyl, 4-ethoxy-3-methoxyphenyl, 4-hydroxymethyl-3-
5- (8{[4%?hrmrph%ﬁenﬂh- yp a¥n noﬁl mydazo ¥p f), raz!{ n- g QD}/I’I di n-3-am
ne, N 47MeBPXRHENY. &hyq:lpggyfgﬁghy] 4-gngt oxyphenyl 2 fluoro methoxyphen

, 5- naph - .
N thpl t(?%éﬁ@l{hn% ﬁ xgg?; o’xy??&ﬂl g%g%?rgx ﬁgbd&@ 3- methoxyphenyl 4-(2-
yl ] ami n@ygmwh‘b dmthyjetﬁymahﬂnyl 4 1-hydroxy- methylet yl)phenyl 4 -methoxy-3-

NL4- (3 o TR oy 4 RAR et s A Gtz L, 2

a] pyr a2|

N- [ 4- ( 3 yBxy)phkeogr dmietboxysd-imarphio)ipderipheny - 4-(pyridlidazbybghepgl, di(@azol i

2-
o pi**?ﬁ%?ipﬁ?'@ﬁwmhw A4y OxyRIpEEidiny) 3 methoxyRhERYh 35 o1 bur azi n- 8-
yl ]am ndn},rptmwﬁtrdrrwha maﬂ@xymmtyhaﬂﬂ@khydl%@p(;ﬁol%r@l)ﬁ:k-umﬂm@phew M-[2-

(%lsg pgen t%i?)%;p%%paﬂ %i”&@%ﬁ%gl 9@4 tﬁ'ﬁ@ﬁ%ilyﬁlé%fﬁ&ﬁﬁ?gr? (ﬂz a) pyr azi n- 8-

yl ] am n@)hymmhoxwmmmpw(smyucbw Bmethylpiperidinyl)phenyl, and 3-
(3R) -1- &)’Ydé’g‘G 4 d| ydro 2H- 1, 4- benzoxazi n- 6- yoi m dazo[ 1, 2- a] pyr azi n- 8-
yliamn nyOpyrroI|d|n30I
N-[4-(3-fl UO[mazﬁhlsderédeJdlméﬂf‘sYH 1£plédrh;ﬂ sulskiaNed Fith Bheiof 846 hroups
, 2-a] pyrﬁ2| n- 8 am ne,
6- (3,4-& ﬂ%?éorﬂl—l-l 4- benzoxazi n- 6- y1) - N13- met hoxy- 4- (nor phol i n- 4-yl ) pheny1
1- 5-methylifjdtaxgl 1. 2- a] pyr azi n- 8- am ne,
N, N-di et hyl- 6 (8-{[4- ﬂ(m)rphol i n-4- I)phen | ]am no}i m dazo[ 1
, 2-a] pyrazin @temclgpﬁ Mppiignaky. %H{qsﬁ@ted wn one or two groups chosen from

(38) 3- hydr oxy 3 WMI toRvelr Etkolke) - é{r{mbﬂ@pmkgq 4-yl)phenyl ] am no}i m dazo[l , 2-
a] pyrazi n- 6- dro-1Hindol- 2-one,

N[ 4- ( mor phol OWBABE}‘Pﬂ)ﬁB ly gulpgjiiitad withiaplignally)Substitlest amipogans r azi n- 8- ani n
e, (3R)-3-hygnexy ré;ﬁrohxﬂyéﬁsﬁnﬁé&wﬁmahewwgﬁauh%h&bﬂf}@rmhqe}dxm dazo[ |

, 2- a]pyrazin-6-yl dro-1 - 2-one

6- (1Hi ndazol - 6 JQ\)VEH\N{(QXWM@J@VOB}E'[V(SEQWB%&WDQ—

)él (ngt?Féngp ﬂg%ﬂﬁf%’h%? rr?%h Wﬁh e&}‘yfglﬁnt]isﬁo %‘-Mtho ?/Iolrtrﬁ’% rouFi 2-a] pyra

zi n6- yl}ShQSellfmrhydro 1H- | ndol - 2- one,

6- (8- {[ 3- net Eﬁ]% 4- (mor phol i n- 4- yOphenyl ] am no} - 5- net hyl i m dazo[ 1
, 2-a] pyrazin )5 '3, 4-di hydro-2H 1 , 4- benzoxazi n- 3- one,
(3S)-1-{4-[( Bet{ameyoltalalﬁvl-qmlpnalb{a;t(stlw]e[dlwith one or two groups chosen from

, 4l oxazin-7-ylym 1 'no henyl rrolidin-3-ol,
(3]R)i(1-ZI(4-{[)é-)(/3 'ﬁ’%a&{j( v ?%%&Qzé'ﬁ{a@%giglz e Vo myd}ég)c/)[ 112- a] pyr azi h- 8-
yl ] am no} phelmyde}a&oxplardl n-3-ol,

6-[8-({4-[ (3R),-3- I QX ol|d| 1 hox en am no)i m dazo[ 1, 2-
2] byr aci n- 6- el 2R GEIEM i ShE ol o gt TERSEENRIIT RYIRTT 6%

N-[4- (1H i m dazolalkexyCahe oglinafly Glibstitutdd zeling- yOi m dazo[ 1 2- a] pyr azi n- 8- ami
,ngi a]6 pglrlgl'z: Rﬂ@‘aghptsg%e) en%éd!m{elﬁ E?Xrls? St?eny}sgb%?{]u?ecy w]th one or RLO groups

6- [ 8-({éh6:£e3ﬂ)orﬁ hydr oxypyrrolidi n-1-yl] phenyl } am no)i m dazo[ 1, 2- a] pyr azi n-
6-y1l] - 2, 3-dj hydro-1Hi ndol- 2-one,

6-[ 8- ({4- [(3@? I8y dr oxypyrrolidin-1-yl ] phenyl }ami no)i m dazo[ 1, 2- a] pyr azi n-
6-yl] - 2, 3-di hydro-1H i ndol-2-one, 1 -(4-{[6-(1

Hi ndazol - 6-y1) -5-nmet hyli m dazo[1 , 2-a] pyrazi n- 8-yl ] am no} phenyl) - 3-

met hyl azetidin-3-ol, (3S)-1-(4-{[6-(1

H i ndazol- 6-ypi m dazo[ 1, 2- a] pyrazi n- 8-yl ] am no} phenyl ) pi peri di n3-01,
{3R)-1-(4-{[6-(1Hindazol - 6-y0i ni dazop1

, 2-a] pyrazin- 8-yl ]am no} phenyl ) pi peri di n3-ol,

213- (8- {[4- (nmor phol i n-4-yl ) phenyl ] am no}i m dazo[ 1, 2- a] pyr azi n- 6-

yOphenyl ] propan-2-ol, WD 2010/ 068257PCT1US2009/ 006445 ,



6- (5-met hyl - 8- ([ 4- (nor phol i n-4-yl ) phenyl ] am no}i m dazo[ 1, 2- a] pyrazi n- 6-y0-3
, 4- di hydro-2H 1, 4- benzoxazi n- 3- one,

N-et hyl-6- (8- ([ 4-(norpholin-4-yl)phenyl]am no}imdazo[1, 2-a] pyrazin-6-yl)-1
H ndazol - 3wahivies2s7 PCT/US2009/006445

214- (4-{[6- (1Hi ndazol - 6-ypi m dazo[ 1, 2- a] pyr azi n- 8-yl ] am no} - 2-

nmet hoxyphenyl ) pi per azi n- 1-yl ] et han- 1-ol ,

618- ({4-[(33)-3-hydroxypyrrolidin-1-yl]-3-nethoxyphenyl } an no)i m dazo[ 1, 2-
a] pyrazi n-6-y1] -2, 3-di hydro-1H i ndol - 2- one,

§| § ghg L gx §/ }?Eﬁ@@%baﬁqﬂ’@btmn@ﬁw} Sltstifuted Rith 3fkebr Swy Igtdtps tbsen frafr phol i n- 4-
(33)-1-(4-{[6-(1- hﬂfﬁwaﬂméhl 611)i mi dazo[ 1, 2- a] pyr azi n- 8-

Aam no} phenyw f‘“{dng é}h
6- ( 5- met hyl F[( 1§ oI|n 4-yOphenyl ] am no}i m dazo[ 1, 2- a] pyrazi n-6-y1)-2
, 3- di hydr o- lowerratkyl s@bablhﬁed with one or two groups chosen from hydroxy and lower

2-2gpt gyl- I1 [26|(i3 %Ikéa%mz)rprol i n-4-yl)pheny] am no}i m dazo[ 1, 2- a] pyr azi n-6-y0
- 2Hi ndazol - 2-yl ] pfro 0

2- et hyl - 1- { 01055 sirhggmibotiojedits) M i ghoskinfrdin Y1 -hiydiodyetb{iJph2ngl By4-azi n- 8-
yOam no] phe

oo 12 BERERSl Aorie Bosymhonyl, d-atboy:3 TRty Phe Wl dLbYIroOsmeuAo i 1. -

yl ] am nQﬂn@]h@iﬁdh}enw Bwnlyddjxpmétrwl -4-methoxyphenyl, 2-fluoro-4-methoxyphenyl, 4-

214- ( 84[( rop XY, QHonpWenﬁ }:!l Wygr%ﬁy%rcl)pgxyaé Il|?|¥ethoxyphgn3.ll 4-(2-
yOphenyl M e
H i ndaz tydfoxyd), 1-amahw{hyl)bl4er(ynm oiheydroxyd1 ysahyety Dphetyy, A hethoRy By r azi n- 8-

N ( 22 hy dPYRYim ] phORE gty qpyno@%r1pxﬂmhpnvl43 B4 4PFORIIRT dazol 1, 2-

a] pyr aznwb@ph%hyllbkmétﬁazphqﬁrm.hqxﬁ h@ﬁ ﬁ (S]Fdﬁ?r ﬁy()ihenyl 4-(3-
H i ndazol im)rpholln yl) pe azo[ pyrazi n-8- am ne,
N (2 y WS paG AP YIRSl %V@r ey RCTIA B az i n- 8-
yl]am anBR’ﬁ( Qﬂhﬁ%t:ﬁme%xypﬁenﬁ 4-(d- I@gc(r&xypyrrohdlnyl% -3- methoxyphenyl 4-(2-

H i ndol OlmdazolzaPraZ|n8 0}-2 E/

met hy| aZeetherypropas-2-yhpheryl, 4-@- %tmylmnemied)y%mthxalpqnw 4-(4-

Zzng% Ezaﬁiﬂlgp?%ﬂnlﬁ%@ﬁ?grﬁ%lﬂly ﬁyl |§ﬂn§%o§t|! ﬁﬁ{?ﬁ%g*l and a] pyrazin-6-yl)-1

Hi ndazolhydroxymet lol, 6-(1 H-|ndazol 6-y1) - N13-m
et hoxy- 4- (ox [ 1, 2- a] pyrazi n8- am ne,
N[3 met hoxy- g@ﬂﬁ% é@ﬁ %pe@ﬁ%?f%% (1 -methyl-1 Hindazol - 6-y0i m dazo[ 1
, 2- a]pyrazin-8 anlne
6 (3, 4-di hydro-2H 1, 4- benzoxazi
Aphenyl ]i mi dazo[ 1, 2- a] pyr azi n- &-
2- nmet hyl - 2- (416- (1- met hyl - 1H—|n» zo >yt hdazo[ 1, 2- a] pyr azi n- 8-
yl ] am no} phenyl ) propan- 1- ol , -(3- hydr- y- 3-net hyl azetidin-1
-yl)-2-(4- ([6 (1 Hindazol - 6 yI)|n1dazo[1 2-
a] pyrazi n- ] am no} phenoxy) ethan-1 -one, 1 46-(1

, 3- benzot hi aéﬂ 10751 spME aai@@glmez-i%}ﬂpnyﬁnmnuoaaIMqub@tlmmtawo@acloﬂkyl

1[ ?2 ét % @ﬁ‘?ﬂéﬁﬁb |§°§'?"Po ﬁ?g%rﬁspsﬁ%nn@?ﬁ{%kdgggf) l gr S?pyr azi n- 8-
yOanmi no]qnlrlmdyhgnts,-memle;arawlo@lky{ggom is substituted with one or more groups

1+ (2 Tt e Goh(Se kARG 9L o 2 MBSl it b RefAbiohn g Py azi 18-

I

)?IT- P;dbémﬁte;db)y IO 8 ateglhoxy- 4- (mor phol i n- 4-y1) phenyfli m dazo[ 1, 2- a] pyr azi
1|—|(:31|m nggz01018331,'{')5%1{349'(‘89%%‘%,%g@f%??gﬂjﬂm FradP¥2:2 4] pyr azi n- 8- ani ne,
8- ([ dened[blx Wiokakines- plhanmethyll -3 Ouliradyd-RErbenabblil dlaaezih-6-yl, 2,3,4,5-
a
1

6- 4 di h - 1, 4- I N- 3- .
LY e I A1t s Ty e e AR SR 2ol H9X28Pins. ani n
7-yl, 2,3-dihydro-1H-indol-2-one-6-yi, and 2,3-dihydro-1H-indol-2-one-5-yl.
([641H—| ndazol - 6-yl )i m dazo[ 1, 2- a] pyrazi n- 8-yl ] am no} phenoxy) - N, Ndi nmet

acet am de,

y yl - Nd4- (nor phol i n- 4-

, 2-
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3-nethyl-1-(4-[(6-(1H pyrrol o[ 3, 2-b] pyri di n-6-yl }i m dazo[ 1, 2- a] pyr azi n- 8-
yOam no] phenyl }azetidin-3-o0l, 1
- met hy 1- 5-wb20miobgedz 8- ([ 4- (nor phol i n- 4-y1) phenyl ] am nopichudemebdsid- a] pyr azi
n-6- yl)-2,3-di hydro-1 H 1, 3-benzodi azol -2-one, 1
-et hyl -5-(8{[4- (norpholin-4-yOphenyl ] am no}i m dazo[ 1, 2- a] pyrazi n-6-yl)-2, 3-
di hydro-1 H 1, 3- benzodi azol - 2- one, 6- (3, 4-di hydro- 2H 1, 4- benzoxazi n- 6-y1) - 5-
et hyl - Nd4- (nor phol i n-4-yl ) phenyl ] i m dazo[ 1, 2- a] pyr azi n- 8- ami ne,
63(5de}] hél 8&((1%1%&3@:&@%1:&.%@ FenendseAtea | M dazol 1, 2- a] pyr azi n- 6-y1) - 2
[ ro- I ndol
(3S)-1- {4 [(Bpl{oﬂﬁubW'P%lt'&FQhQL%TWh di n-6-yl }i mi dazo[ 1, 2- a] pyr azi n- 8-
yOami no] phen
(39) 1-{>. m%ﬁiﬁggﬂo%ﬁicgéaﬁm?r%?rn?g lbetllUt%d \{)v;;r; one or more }glrortTJ]ps gggfen from
, 2-a] pyr azi n- 8- y|DyV§hﬁ|M] halengnd pxeeri di n- 3- ol ,
2. (1-(4-[ (64
ypan no] phenéﬁg%g[é'ﬁb &Iﬁ‘ry?o@]o?%[]%Quli!ﬂlﬁféﬂ]\klﬂ%r‘f@&%ar@gr%LBé’ ERGR 1Rm
2- [ 6- ( 5- met hy 1- 8-lpver glikgirgstdodxion- 4- yOphenyl ] ami no}i mi dazo[ 1, 2- a] pyrazi n-6-y1
) - 1Hi ndazol - xyet hyl ) -1
L ndazol - 6- t; J:Ir]ogén?cfbﬁzo%ogfroéﬁg(sijggtgu&?wmgﬂg
yl } ar ni no) pheihydrpoirglolg: bptjdreetle s ubstitutdd elith one or more groups chosen from lower
6-[8-({4-[(2R) - Zzégsxdr met hall ) nor phol i n-4-yl j phenyl }am no) i m dazo[ 1, 2-
al pyrazi n-6-yl] ﬁfé?b Y Hindol- 2- one,
6]18 ({4- [(gsaal?ﬁhn buﬁtmyagﬁthxfnbrmmpdnelgrmpkdiosmeom gptionaldy substimte] 1, 2-
a] pyrazin-6-y ro:
5 0 et hy1oa. (1 a-4 i mbP: R B akor Zafch syonvl ppTaly SUPRIHES: n- 6.y 1) - 1-
get PKl | 2Nf4dl hydraﬂwm}hbL élztﬁeblmwlbaﬁsﬂtutédm@roa Il (3,213 i n6-y1 }i i d
et hy mor.phol i n en rrolo pyridin-6-yl }inmda
zo[ 1, 2- a]py ngo Efﬁ%xo‘% %ﬁf‘t%ﬂzds ?'{‘@eﬂg%ﬁ‘ di hydro-2H 1
, 4- benzoxazna twﬂyawhaméa gridihyr azi n- 8-
yI i am no} - 2- net hoxyPhenyI )p| peri d| n-3-ol, N 4-(norpholin-4-yophenyl]-6-(1
.2, 3,5-tet r aPyPigNyL1 - benzoxazepi n- 8- yO m dazo[ 1 , 2-a] pyrazi n- 8- ani ne,
[(3R) 4- (4- {{hﬁxﬁthlyp ndazol - 6-yl )i m dazo[ 1, 2- a] pyr azi n- 8-
yl i am no} phenyl’) not phol i n- 3-yl | met hanol
[ (39)-4-(4- {F'GJU@MPPFWBYSGQSPL}WWMB@H"Q a] pyr azi n- 8-
yliam no}phemhwgrdmghauys%mxhtuammehe of &) grbupd édsen(riorft oalichinibyR- 2 H 1
, 4- benzoxazi n- 6-y0i m dazo[ 1 , 2- a] pyr azi n-
yl'i ami no} - 2- met hdaq}@)H@wgne}lbylp@?d ann3-ol , (1 -{4-[(6-{1
Hpyrrolof 3, %d?ﬂpvpéfﬁﬂo‘?l |?y§u6§t| &4 AR or%v@b%p@%hﬁs& from lower alkyl,
ypam no] phenyl } pi peri t hanol ,
[ (2R)-4-(41[6-(3, QﬁfmfﬁQﬂro 2H- 1, 4- benzoxa2| n- 6- yI )i mi dazo[ 1, 2- a] pyr azi n- 8-

yI i am no) - 2- Y,
(25) 4-(4- {F@*iﬁgﬁ%&%&ﬂ dci)‘ é'wdsgf"ﬁ%d/n‘!é’g@pﬂp Q 3qung. dazo[ 1
2- a] pyr azi ne@izojhidpzolyl epjiorzallyestulbstitytedemirOopepaliyli n- 2 yl i met hanol ,
4- (4-{16- (1 @_&%?5% {6- yoi mi dazo[ 1
, 2-al pyrazin- nYho} phenoxy) cycl ohexan- -ol,
6 (1Hi ndazober&M@zoNl(MZ oxa- 6- azaspi ro[ 3. 3] hept an- 6- y1} phenyl ym dazo[ 1, 2

- al i hol i n-411) phenyl

oy dazof SRS ARSI ALY 501 | &k hane 1 ol

[(O{ng) ;]1 I(4 {C'ZlﬁnléﬁollHyllcrpﬂlaﬂailymﬂtmdwnmbﬁandMNﬂmntm&iw bptionath hoxyphen
y rpholin-2-ylim

hanpl .

{ (2R 45 (411 6. { 1+PUCREAES] 1 9B A EIRSR 701PS SDRSATHEem ey %ﬂ?nﬁﬁd-%"-“
rret hoxyphenyimrﬂgrmm pIb)@yridiriyiret hanol , - _

| ][ (ﬁo§ Lﬁe&lpygers@%xepHylépR}ppg[ly.'yfpoﬁta@édnwnh on Icnr'nmo?g 8 oups cﬁoggn tarlgrhn 8
(1Hi ndazol - 6- yd\eMalkgi: hflo0X@t 8x@azabi cycl o[ 3. 2. 1] oct an- 3-yl } phenyl )i m daz
[1,2- al pyrazin-8-am ne, [ (3R) - 1- (4- {[6-(1Hindazol -6-yl)im dazo[1
, 2-a] pyrazin-8- yliam no}phen yQoyrrolidin-3-ylimethanol,
[( 3S)-1-(41[6- (1H i ndazol - 6-y0i m dazo[ 1, 2- a] pyrazi n-8-yl i am no} phenyQpyr r ol
i di n3-yl ] nmet hanol, WO 2010/ 068257PCTABS2009/ 006445

y
6-
0



5-chl oro- 6- (3, 4-di hydro- 2H 1-, 4- benzoxazi n- 6-y1) - N-[ 3- net hoxy- 4- (nor phol i n-
4- yl)phenyl ]imdazo[ 1, 2- Syrazi n- 8-am ne,

246- ( 8- {[ 3- met hoxy- 4- (nor phol i n-4-yl ) phenyl ] am no}i m dazo[ 1

, 2- a] pyr azivgy B1d/ckyzs7 1H i ndol-3-yli et han-1-ol, _ PCT/US2009/006445
(3R)-1-(4-{[6-(3,4-di hydro-2H 1, 4- benzoxazi n- 6-y0i m dazo[ 1, 2- a] pyr azi n- 8-

yl i am no} phenyl ) pi peri di n- 3-ol

[1-(4-{[6-(3, 4-di hydro-2H 114- benzoxazi n-6-yl)im dazo[1 , 2- a] pyrazi n- 8-

yl i am no} phenyl ) pi peri di n- 4-yl i met hanol ,

(39)-1- (4~ { [ Grrfyd r(ﬁnrﬂ!lﬁ?ﬁﬂ@ﬁa@lﬁ‘s%bétnt%ﬁ%ﬂﬁ%ﬁé‘oﬁn&@ GFotlas hdscR 11 RFer- -

yl i am no} phenyl’) pi peri
[(29)-4-{4-[(6- {1N£¥J|>aﬂd(ﬂ>~'@[3n@ b]pyrldln 6-y1}i m dazo[ 1, 2- a] pyr azi n- 8-

0 h i N=2-y]
3[/ ( gg) ng] {p 46{'%5@};@'39?)%&#%?@@ (ﬁ{égﬁrpy quou%s ctﬁsen from O;ft!tnnﬁlll%fubstltuted
y1) am nol phenyl } nalkkphoydane, 2klpta, rﬂaoﬂmanmrlo matoxy( gulfdngl heteroaryl, amino, and
H i ndazol -6-yl)i "%4%&8; 12wh%]ré)w1%'l5hgr aﬂ( i;am no} phenyl ) pyrrolidin- 3-

yli et han-1-ol,
H i ndazol - 6- ya*o1—1l}[n45c(mn<enmbédm16m IRy ¢ imdsenytdm 2)3ddingdrd; 124-&Epyodicwdn-6- 8-

a? gfpyryézl *Sgg’géﬁygﬁﬁ&ﬂ% F?%%Bf‘gﬁﬁ\”@!ﬁrq Q(%leln%xaaz%%“yl 2H-1,3-

6-(8-{[ Cbeﬁewow%yl(zsamwfwhmwhawblmmwm} 213 4iea@hidroisoquinolin-6-yl,

62( ?H’Yﬁ%‘@%%y&m@ rhk{j wgﬁf/jﬁ %né @' nﬂ%ﬁ %teﬁr%wmnoﬁn WA dazof 1

, 2- a] pyneZ- ;g 8- e@rﬁymeas 4 tetra dr0|soqumolln-7 yl, 2—am|noqumazolm -6- yl 2
6(1H—|nd01 P/ 4- rmpholln4 hen}:llllmd
, 2- a] pyrtyg[qygy y %Ifl-rl,ryazo -6-yl, 1-hydroxyethyl-2H- mdazol -yl 1H-indazol-7- yl, 1,2 3.4-

1 (4 (1 Sy gbdaiom 2 1 4coONEAIADRetbys oLy i dazol 1, 2-a] pyrazi

- vl d
e e O o Banec-vh SHaskrsbi ho6-
Al 1 ool e¥haRyr Soshaiizo. 40 2@194.9@%3@.@%6539&%%6%%@ (1

H i ndazol - xa- 7-azaspiro henyl )i'mdazo[i , 2-

a] pyr a2|2rr089'§rﬁln%3 c@mathst %'PP‘M%QNWOG -indakfad, =t h ZaF1|'("'oxan 4-

I th
)1/ ??1 (Zﬁg‘hﬁm pyr ﬁgra i-é&k:)félr%léhgmﬁ Im a210 -mdSZOI 6p Nzg\ln 8-

yOani no] eﬁhylanpnm@my indo anbanzatlaiazol-5-yl, 1,3- benzothlazo S-yl

Sy I 1, 2-al
o (o (v ZnBveb el Sefndibips Biles | £2XMAR S 4 ARGl Ay dpzol 1. 2-al pyra
[ (35) mezzmzrmapne -G Y163-BihyH blyindastob 631 21 Hjnsipt-2 i rik-inglol-8-yl, deliusira-1H-

s (o (| TEBREy) MR TR Phabemea P, S Dot W ez s onesy It o )

- Nret hyl1p3‘bemz0d4&0&61yhe1H -indol-6-yl, 1H -pyrrolo[3,2-b]pyridin-6-yl, 1-methyl-1H-1,3-

BB T2 o BISGAT ASaliast s -

518- ({4 EEméfﬁl)/H%Hlerd!zq)d}imicta%ﬂ-ﬂ-iyhmepir]q?imﬁyyl}Iaﬁidﬁnkihm-ﬂ-@zoihﬂiolﬂw-a-hpyr azi n- 6-
U3k 1. GG A bei Rt SRR A4t Berein il amine B oy r azi

n- 8- vyl Jedazokhyh) SrathinpH i niddizsl-S3yI0B- carbamoyl—1H-indazoI -6-yl, 3-methyl-1H-

(i - bpRroRa Y 300 Bk A AR RSl Rty 2 P

[(2R) - 4mahy1pfdp>@memdh@ﬁy|{ slﬂubw-mlmﬂa’toﬂelyl ra\nﬁndcumm% yil }i m dazo[ 112-a] pyraz
i n-8- yoam n@he%}m)r hol i n- 2- nmet hanol , and

(3R) - 1-(4-[( 91 padi )Sli;'?y 24 $nasepfiompriionsfly sybstituied heteroayyl,

yOani nO]dﬂ’i]/@FbﬂehEbWﬁWbﬁh@mﬂb suBstRutEd itFas R e élRyﬂ'a'n]d 6L pidrfyl sal t's
t her eof . [0121] In all of the foregm ng exanpl es, the chem cal

enti ti eSubsiituled wilhana erirapreravREnosss framppianally éwbsthtptea ABYhEYRYHh Wit h

ot her active agents. [0122] Met hods for obtaining the novel conpounds
described herein will be apparent to those of ordinary skill in the art,
sui t abl e procedures being described, for exanple, in the reaction schenes
and exanples below, and in the references cited herein. WO

2010/ 068257PCTI US2009/ 006445 Reacti on48chene 1 [0123] Referring to
Reaction Schene 1, Step 1, an excess (such as about 3.5 equivalents) of a
conpound of Forrula 100, where L is a |leaving group such as bromde is
conbi ned with an aqueous solution of acid (such as 48% aqueous hydrogen
brom de), and the mixture is stirred at ref lux for about 2 h. The m xture
is cooled to about 40 C and base (such as solid sodium bicarbonate) is
added. The reaction m xture is filtered and a conpound of Fornula 101,

FD\I



[0124] Referring to Reaction Schene 1, Step 2, a solution of a conpound of
Formula 103 in a polar solvent such as N, N-di net hyl fornmam de i s added an
excess (such as about 1.3 equivalents) to a compound of Formula 102, where
Li sa | eavwogomreazp7 such as brom de. An organi ¢ base s®Ch/UB3009/006445

N, N-di i sopropyl ethyl am ne is added and the m xture is stirred at about 120
C for about 13 h. The product, a conmpound of Formula 104, is isolated and
optionally purified. [0125] Referring to the Reaction Schene 1, Step
3, a mxture of a conpound of Fornula 105, where L is a |eaving group such
as br omrﬁieo iI@v@tCHm:bd?ﬁﬁalwi siifonyl, eptiaresly elibdtitatédianies andopdohaion (such as
about 1.1 equi va;1 ents and an excess of an inorganic base (such as about
3.0 eq U|~°\$"QF Hieghnetesgatyl-as pot assi um acetate in a polar solvent such WD

2010/ 068257Pt5’f1@%%%@@%6§| tﬁlﬂzﬂé Eb{d)sewI'cfrﬁébﬂkﬂ]alIgﬁﬁbétﬂ@l@wﬁ?ﬂdnﬁwt ure is

sparged with nitrogen and stirred for about e reaction mXxture is
tr eat ed RMFVAIRYAHOPDEnYleguinalinvkeRtionallyisebatisted with amino, indazolyl optionally

bi s(di p%eyﬁteﬁgwm L) fﬁrﬁﬂﬁ@i}ﬁg@ﬂyl &hrHiRo] hhogpwoﬂﬁwahbﬁa@ and stirred

at about 80 C for abou oduct, a cofpound Formil a 106, is

i sol at edubstiulegiwithrene qrtw@rgrﬂuwhosen from [ow'ep slkyiRuTceXq, hgnz@MRiazetyl on
Schene n C 1.1
equi valjeo gcﬁgﬁn bgﬁ@tgﬁ&@ﬁﬁ@leo gémnﬁpagi@{g'\iﬁﬁ@ ?erfzgﬁgﬁcﬁgag?rﬂzgtrgagg% such
as br omigénoxakny ak@nallp substiuted guitecansine pfuindzofing foptiasally(ssibstitutes! Wit sodi um

e apar guinG ot iRblka A YPlbn b ShodRyoaft AERFand B, "FEEIGRAP T i D

is tr eatmmynmnyh aaU(plh\P,ngﬂ sljbetituteziamﬁnd)ne)br more groups chosen from optionally

t et r aki | adi 0 d

1 adi B EES A RS3RS Ao ikt (P shefR. FESHME ARl SRS s
conmpouniHC(BkmhereIW ¢ is lower alkyiat ed and optionally puri f| ed. [0127]
rarmal | sus hI S i SmRadfFieat s SRS B HEYLEP e TR of Sy
activit yndowrm,ri wbpgolam-nlmidmsl g 1trethilet lh-a3- @éﬁzohw.bns-yﬁ ucrhemydi KHease,

[0128) 1B eR O A met o AL ReRt aazal 5] ek ETFRe el SRRty ol so

i nhi bi t wl@bx&haaﬁe@w 318> Hin dlial- 2o amasstin- m&|ssa&ﬁrnw@@mmrbehadxmndl tions
associ at ed WI&‘ thela nases 1s_ also trea h_ L0129]Ll) ogs of

t r eat medh S:f-dihygresehid ﬁ’Pﬁ%‘@F'i“nﬁy'S 1anjpe] '{‘93%911&/‘3”0? Ht"ﬂ‘ﬁﬁf bzel |
activityy, d%arbmhbiatm-MaMFe ?n Bdhélﬁ orHhaAzelLa gl S- cms SHyldiydrdxgHsome ot her

mechani sm in sufeln?froma i sease responsive to
i nhi bi t |b8HZQIPl[13§‘19xaémrﬁzvft9 Uﬁiyd%m?nm@%w PRANATY BPRe ruaierésindazal on of
at | eastg-@nghCinadirgly.entity chosen described herein. An exanple of an
ef fective concentration woul d be that concentration sufficient to-inhibit

Syk acti vi t y[@115linsose embedimests. Fe it ehesention pelipnady sulestituled Pyadingd

exper hem cal
ont 1y FyRId, iR Er Aoy ARBAKIN .CRAC GRNSEH, ‘?"“%'Wf’pﬁ"’f”ﬁso] n
sone entsobstiteted yvithmethy cﬁmm@nlnﬂ@'ybbﬁBZW@ldaéowmﬁt@ﬂﬁi[bwhﬁﬁﬂmW!i tivity
and/ or I I 0,

0t of i o pBind, YehdohaB Bl BShao B LR MR A MAREAN GlioRRly |

react i orsubstm@egmmvmmsmmazolmﬂmgnwmmuted wittoamirio, Al so provided is a

nut or el diRnat AP abtdly ARGEE W Then@arll S Sd peaf SiEsmaRd’ o o
reacti orwlth@eacurmmresgrempsr@(manérfofmoptloralmammtuterﬂ akkyl, bwarst, cblmeo dluem cal

entity d he ¢ itions
and df s T Petfgy! SUP Bl neforaat e AR OERE EhPTE s [ BB her ei n,
i ncl ude, but [CA16] InEone embedintents, &:lisectgisen diogp3-testbylphergll, Udmethyipengiot
limted_taq, ecze Lc.rhinitis or, coryza, hay.fever., bronchia

ast hma, St NEB([?ﬁtbﬁgﬁ% 'Hﬂﬁ‘ehybﬂh%ﬂﬁeﬁ'@?t&'aW"@W@Pﬁ?ﬂ%ﬁ c conditions;
aut oi mmmummmylypnéhgmahdxy@hé@ﬁw@yndmJ 3gyidn{aLa-cyaiophenyl 8d to
psoriasis, Crohn's disease, irritable bowel syndrone, Sjogren's disease,
tissue graft rejection, and hyperacute rejection of transplanted organs,
ast hma, system c | upus erythematosus (and associ ated gl onerul onephritis),
dermat onyositis, multiple sclerosis, 48 eroderma , vasculitis

( ANCA- associ at ed and ot her vasculitides) aut oi nmune henol ytic and

t hronbocyt openi c states, Goodpasture's syndrone (and associ at ed

gl onerul onephritis and pul nonary henorrhage), atherosclerosis, rheumatoid
arthritis, chronic Idiopathic thronbocytopenic purpura (I TP), Addison's

di sease, Parkinson's disease, Al zheiner's disease, diabetes, septic shock,
nyasthenla graV|s and the I|ke acute |nflannatory reactlons |nclud|ng

., v o D T T T R e



directed agents (e.g. taxol and vinblastine), and biological agents (e.g.
anti bodi es such as anti CD20 anti body, |DEC 8, i mrunotoxins, and

cyt oki nes). [0139] In sone enbodi ments, the chemi cal entities
descri bed Wermionsgse used in conbi nation with R tuxan(rpctidd2b0snbdied) or
ot her agents that work by selectively depleting CD20+ B-cells. [ 0140]

I ncl uded herein are nethods of treatnent in which at | east one chem cal
entity described herein is admnistered in conbination with an
anti-inflamuatory agent. Anti-inflammtory agents include but are not

limted &4 rgls 4- dmwroﬁmwl fa-eniarpneRif; icﬁllaﬂﬁsfnhéihwﬁémxcgeﬁlaﬁﬁwnzyrre
i nhi bi tOI’S gol oun , corticoster oi d , het hot T exat e, tunor necrosls

factor reetbyphenyl T"NWOFPEB%TM ot BUQIAPBEfthi 457c|l$0f013ﬂﬁﬁﬁ'd%hﬁﬁy|e§§|é}ﬁt°s4and

met hot r I E}gﬁh i ghot limted
to |bup?§€&'2|ph?nylr%4 r of HrP @Zwoﬁﬁﬂé’ﬁ a%c[)xgg%mgﬁ?mén?ﬁhgﬂ 2'Ieofenac

conbi natmahhgneﬁulfanyipbermha?cn@mr@ﬁvmlnhegwpaﬂyompyn@mfi vldéxmetb)daprndlm n,

et opr o o SESTRR ML BRFRIE S (4 catRierag b ARh A GRnE AT,
hydr oxycﬂdetyﬂpuqemme =1- El)merlpyl@genvl Wpémzm-bglmmWIMenmq—mpemm-h o

| cast sonmeunfuansf FRERHREobedl 4B ekidorloch lrediRoldcars, Ve secon b,

lum r accamnboptﬁnyr itiiopthdn-3qyt Altiopherf-2 e XiHbindazo!- 5-yl[ ﬂ-14r§l:]azbh6q| faaammer

Cnetude Btindarg-; Mrndihv RGBT SmeByR ERerd S0 2aBp VRIS oG Ui
Sﬁ.![ : _C%/L?fn&zoﬁﬂ?l,d,@bldi@hﬁa% mnesi ynewi:lulng%»lls-?zeigol 6-){:101? aEerﬁrgldf?pH The
Cort1 codarg ey CBEminER e YDA Dot T SR e Shrdianl grid Eimadzon b
met hyl prypgRésg) qmaonnm ﬂdmasmh@qmnolmeesim s@nﬂﬁ@qmmﬂm@m ﬂhmsapmtz@:mamﬂt

pr edni sone. {héa n sope enbod | anmat or
P er Moo B 1 adeeneotniasa- il - U TNt s 3 boa Baal 2P B d-GhE or
aur anOf'tHlazoIZY]I)pr{e@@I‘l@]ﬁ |3ﬂth%iﬁ?2?ﬂﬁﬁ&hwﬁﬂ2%lhyﬂhﬁyﬁﬂhlz-bﬂéism('PBy agent is

a netabolic inhibitor such as a lat e reductase inhibitor, such as

net hot r E¥Xaed-gsYrbeayhydi sopxnzat-2-vhe ‘}/’M FJEMeYidiRe BrlotH-183h as
lef U”0rﬂéﬁﬁotrramszﬂl%%%gﬁ@:b}ﬁﬁgﬂ% W@%nzoxazol-ﬁi%%b HehzS4P8I-6-

enbodi nent s onbi hations in which | east one anti-infl ammt o% conpound

is an arwlu'b!’s‘dﬁb%bﬂbh'&ﬂma'irﬂ Bdﬂ?th(l%h'dﬁ genzeadiazebipuh 2oamipexdtlzinab), a
TNF ant gaep) a‘asz Eol ﬁfeiﬁw@nwscwzodfa&out@pﬂ m:mabH ;Wﬂusﬂs 2- E{gﬁﬁ]&a&.hTNF

al pha nmonoc ona ant 1 body are used I ments

conbi nat3-eres6ivh 1\lvh?'dl$|‘hlﬂvf|d@£{%? m{ﬂé]@eﬂzam&oag&ﬂl. ilé @Wdfﬂ'ﬁhhbéuppr essant
conpoun hotr | i mus,

azat hi o%ﬁaggﬁzﬁs @%%ﬂeﬁ?ade{ﬁ%drb%‘-i W%Eaﬁrigx%is?%g d?I%DPw, aq‘r?)ﬁfig?’qms age

| evel s dfihydne-2b idtoentexaziskdeped-ylo?-nelbyhdy-dihygra-aH14bbegzprazinkd-0ogr am of
body weight I cat ed
conél ti Ioé% %%qgmgﬂ% S%;H @ﬁwsﬁj g‘t4| b en Zbgge‘zr'ﬁ-ggtﬁe@% zq{e}’ d%]ﬁ ﬁﬁ\?) H@?ty{]\%

i ngr edi enethylhhﬂ d’m/;drdwrldmrﬂ}one@ vii and quiroxadihviZedle’-ylo produce a singl e dosage

formwl | Ld"qﬁ)o g atth‘?asmﬁ% cﬁérﬁ@c‘lle t@qcoﬁc‘t%ﬁl R :ti cul ar node of

adm ni strati orns W génera roml ng to 500
nmg of an act N¢3,4- dgm@ﬁmwphenyl)-ﬁ (3- mQtBﬂJpBe}nyBrmlqami(t)? alpyrdarefreming; al so vary
dependi ng on e, Co treated. In sone
enbodi nent s, '\ﬁ'@r‘;@&?ﬁﬁwgh PF%@%‘F@%@&@% (%Fogﬁz giqyﬁzﬂ'?g "5y der and/ or
aut oi mmune aNaI(aoft dimdthaxyphboyl)-64 8§ @ttstaminophesingipheagilimidazof 1, 2-dpyrasindai | y
or less is u In some enbodi nents, a dosage reginmen of 1 or 2 tines
daily is use mpy wi || be understood, however, that the specific dose |eve
for any part N:g Alinfahdsphemyl)-6- [Mﬂﬂdromiyl)@he'WLrﬁtdﬂzé{ﬂ J-apyrazin-8ncl udi ng
the activity of the specific conmpound enpl oyed, e age, body weight,

gener al heal?ﬁ“m%ex diet, tine of admnistration, route of adm nistration,
and rate of W@rﬁﬁin%ihoﬂbhﬁnﬂPBi{BﬂﬁéthQiypﬁ@ﬁ‘ylflﬂhﬁja%SV -hgm?réﬁn -BhmiRgr ticul ar
di sease in the patient undergoing thera 0 A | abel ed form of
a chemcal entity described herein can be used as a diagnostic for

i dentifying and/or obtaining conpounds that have the function of nodul ating
an activity of a kinase as described Hérein. The chemical entities
described herein may additionally be used for validating, optimzing, and
st andar di zi ng bi oassays. [0151] By "l abel ed" herein is neant that
the conmpound is either directly or indirectly | abeled with a | abel which
provi des a detectable signal, e.g., radioisotope, fluorescent tag, enzyne,
anti bodi es, particles such as magnetic particles, chem |um nescent tag, or
speC|f|c blndlng nDIecuIes etc. Speci fi c binding nol ecules include pairs,

e



DVS0=di net hyl sul f oxi de Et 20=di et hyl et her 9=gram h=hour nmg=m |l igram
mn=mnutes nmL=mIlliliter mol=mIllinoles nvVEm I I|inolar ng=nanogram
nmeEnanonet er nMenanonol ar PBS=phosphat e buffered saline gL=mcroliter

['1 MEmi cr on@babion¥s2010/ 068257PCT/ US2009/ 006445 Exanpl eclriiRs@padsalst on of
5- (benzo[ d] t hi azol-5-y1)-N. (3, 4-di net hoxy- phenyl )i m dazo[ 1, 2-

a) pyrazi n- 8-am ne(4) [ 0154] Preparation of

5, 8-di bronmoi m dazo[ 1, 2-a] pyrazine (1) A 1-L four-neck round bottom fl ask
equi pped with a tenperature probe, nechanical stirrer and reflux condenser

was charged wi(ts,fh-am’@ﬁtﬁtm}pﬁerJylﬁé-%ﬁw&ghmeaicﬁﬁzlaéﬁyraﬁﬂ@-m& and 48%
aqueous hydrogen bromde (11.3 L, 99.2 mmol), and the reaction m xture was
stirred at rBf(SdstimednoxyphenyPn@:(pysishin-givhinidasal Lralnyaziaid-amieg: t o cool to 40
C and solid | AL _ ; a%,@,l ; ed in small
portions unt ﬁ?@'ﬁgﬁ%&o uPﬁo ﬁ%@ﬁgﬁgggge t,g@l@arégtﬁ\%s&rﬁﬁ@bn:. initial

addi tion of Sd8iliBm-gimeihexypherylaminelimidazotl Loalpyrasin-G-widanzeaitile; vi gor ous

gas evol uti op_kf.0am resukbt i ' A Lite .nto a 1-L
f our - neck roﬁn@’ﬁ@ﬁ%&p%@&@ggﬂHh{)@gh?@ﬁﬁ@%‘gﬂmgé\%‘ﬁé v‘\%‘th et hanol
(200 nl). Thé-{B@sAdimethayphemaminolimidazefinealpyrario-GylitEmzenedhani cal
stirrer and é@&)nl ﬁﬁd%c_ondenser. 3, 5- Di bronopyrazi n-2-amne (50.0 g, 198
nmol ) was ad 1 'he reaction m xture was heated at ref lux, with
vi gor ous st i NHBgdinfetmoxi;phémy!) 6-{4{(ethlylamiho)methyliphesylimpeiazo[dR-afpyraziel ed to
O Cand filtgred. The filter cake was washed wth cold ethanol (50 ni),
dried under Y&NU% and added to a 1-L three-neck round bottoned
6-(4-chlorophenyl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-a)pyrazin-8-amine;

6-(3-chlorophenyl)-N-(4-ethoxy-3-methoxyphenyl)imidazo[1,2-a]pyrazin-8-amine;
N-(3,4-dimethoxyphenyl)-6-(4-methanesulfonylphenyl)imidazo[1,2-a]pyrazin-8-
amine;

4-{8-[(3,4-dimethoxyphenyl)aminolimidazo[1,2-a]pyrazin-6-yl}benzonitrile;
N-(3,4-dimethoxyphenyl)-6-(4-methylphenyl)imidazo[1,2-a]pyrazin-8-amine;
N-(4-ethoxy-3-methoxyphenyl)-6-(3-methylphenyl)imidazo[1,2-a]pyrazin-8-amine;
N-(4-ethoxy-3-methoxyphenyl)-6-(3-fluorophenyl)imidazo[1,2-a]pyrazin-8-amine;
6-(3,4-difluorophenyl)-N-{4-ethoxy-3-methoxyphenyl)imidazo[1,2-a]pyrazin-8-
amine;
6-(4-chloro-3-methylphenyl)-N-(4-ethoxy-3-methoxyphenyl)imidazo[1,2-a]pyrazin-
8-amine;
3-{8-[(4-ethoxy-3-methoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}benzene-1-
sulfonamide;
N-(4-ethoxy-3-methoxyphenyl)-6-(3-methanesulfonylphenyl)imidazo[1,2-
a)pyrazin-8-amine;
N-(4-ethoxy-3-methoxyphenyl)-6-(4-fluoro-3-methylphenyl)imidazof1,2-a]pyrazin-
8-amine;
N-(4-ethoxy-3-methoxyphenyl)-6-(3-fluoro-4-methylphenyl)limidazo[1,2-a]pyrazin-
8-amine;

6-(3-chloro-4-methylphenyl)-N-{4-ethoxy-3-methoxyphenyl)imidazo[ 1 ,2-a]pyrazin-
8-amine,

47



WO 2010/ 068257PCMJ S2009/ 006445 fl ask equi pped with a nmechanical stirrer.
Water (200 nL) was added and the vigorously stirred suspension was treated
portion-wise with solid potassium carbonate (27.4 g, 198 mmol ). Cauti on:
gas evol ut worpoupiesy he addi ti on of potassi um carbonat e sEVRBc4E t er
stirring for 30 mn, the resulting precipitate was isolated by filtration
and the filter cake washed with water (100 nL) foll owed by ethanol (50 ni).
The filter cake was dried at 50 Cto a constant wei ght, under vacuumto
provi de 6, 8-di bronoi m dazo[ 1, 2- a]pyrazine (1) (52.0 g, 94% as a |light

yel | ow sol i d: N-@d:bt'NUES[ B3RONBoeRYE: @hioRSbyHainkSyi)iktazoft B3 yiaziA . 7. 90
(s, 1H. [ 0155] Preparation of

6- br ono- N- ( 3, 2MIdmet hoxyphenyl )i m dazo[ 1, 2- a] pyrazin-8-amne (2) A mxture
of 3, 4-di net . -

i br oot darzkg g gﬁétgtléx@r%zgl}%gﬁ, gllgyﬁ’dlﬁ"s yI):mldC?zo[1 2-a]pyrazin-8

N, N-dllsopro@mleehyl amne (11.7 g, 90. 4 nmmol ) in DV (500 m.) was stirred

Cemporatur o ny ciorBolfin syl o MRkl p Ay IRTcs e abfla R

pressure. Theamlaek brown reaction m xture was poured into ice-cold water

i1 tered and N HEETBRy aPhetRoRion gk Rk s aprbgtfty B AeYRah - FrlfeT v
\2??0% i gdbtrjgde{m [ (B f{retinokyrmeixixgbhérgdamino]itmidarol e 2agmyoazif-6800 nl) to

! t heny! d 1,2-al 8- 5
oS b A SRR e S P e e re
onso0- 06) 9. 84 -fas(3-{8-)3, 4&1|r2t3tt(0&ypﬁdrr’&yl)ar7urﬁ)$(rﬂdazb[-i)2-any7éz|(N$, J =2.4 Hz, 1H),

7.62 (s, 1 d, J =8.7 H, 1H), 3.77
(s, 3I(-|), H)3"}?Q9"V§}fﬁ)eﬂ"¥@élpeﬁ%z"?ﬂ1zV'}flﬂr}‘”;Q PWP-+ Hr HPLC, 6.92 nin, H)>99%
(AUC) . {M%etﬁé%ﬁéﬁ?l) -8439 |perazm1 Imet )phen Himidazo[1,2-
5-(4,4,5,5- tetranethy -1, 3, 2-di oxabor ol an- - enzo d]thi azol e (3) A

ni xture of Saﬂ)‘?yé%’bér?iwpﬁ]thl azol e (428 ny, 2 00 nmol ),

bi s( pi nacol awtmiaﬁﬁaﬁoiy%%nﬁps [4- @Qemfm -)-ymisthaihenglimidaept 2t e (588 ng,
6.00 nmol) in dinethyl sulfoxide was sparged wth nitrogen while
stirring for 3PYazn-8raeiAtoro 1, 1- b| S(dl phenyl phosphi no) f errocene

pal | adi un | ). @1:cihga @oeh iefizodiaf.com- N\ A HIERNOxyBien ifazdtded and t he
reaction stirred at Cf . After this time, the mxture was filtered
t hrough a pa@]RWa@ﬁrEt"@"and the f| | ter cake was washed with ethyl acetate
(75 nmL) then th ethyl acetate
(100 ) vo B B AR fbhon iRkl iBIMABEICE althPeaisl h & 1Y) (2 x 75
mL), then brylehgmyhaegtamideie or gani c phase was dried over anhydrous sodi um
sul fate, fil T esul ting
resi due was pu r3 Iﬁg&é}ﬂgﬁ?gén%ﬁ')@rgtgggw{ ﬁgg%%pé?%ﬁ?ﬁa%%@ ri:?()% et hyl
acetate in rr@t(ﬂylse[(l%‘i ethpungheml)ammﬂlmldazoﬁ 2-a]pyrazin-6-

5-(4,4,5,5-t 2- di oxaborol an-2- yftbenzo[d]thiazole (3) (200
ng, 38% as gl}Fﬁé}m)Q%‘%g'&%&éol id: 1H NVR (300 MHz, DWVSO d6) 89.41 (s, 1H),
8.32 (s, 1H N- $4aummhowﬁhe0yl)-e (thiophen-3ryeidazol 124a]RYrazi0-8Harmine;l. 33( s,

éZI(—l%)eangl[ d t rI]\Fg ﬁ%ﬁetﬂcﬂ%ﬁ_ '@‘J g-(1H- -indazol-84AhicEra P2 Aby3%in%-amine;

di met hoxyphemNz(H, #dmmmb{)xypﬂeaylbﬁﬂaﬂ H-irdidaaviFe yijphe njl]limidazol € 2ef]pyrazin-8-

6- br ono- N'(3’a - di met hoxyphenyl )i m dazo[ 1, 2- a] pyrazi n-8-am ne (2) (209 ng,
0.601 ol ), 3N 5-

(4, 4,5, 5-t et Na(BeA-dindethox3phedylp8dqoinolira6-yhnyitia i h2ed| o rabinezaimineg; 3) (180 ng,
0.689 mmol) ip,.1l eous saqdi carbonate. (0.7 and. 1, 4-di oxane (2.4
1) was spar OEPHRITEROOPDGRA B TG ishiParols S pfazin's amine;

Tet r aki s(tri g8, 4-almetpbkypbenpddrhind]imadd]1(B8)pyeazifd6 8 -3mekhydragHt hen
added and the resulting mxture reacted under mcrowave irradiation at 135
C for 30 minl4sPeREOXAANS-M&e the reacti on was cool ed to anbi ent

tenper at ur e, edi|Ab&tkoMiadbl-b y)- thsmaaiﬁtetrﬂ:txwrher%ﬁﬁuab@o[é Eoalpitazineidmivas hed
with water (50 rrL then brine (50 nlL). Thé organi c phase was dried over
anhydr ous sodi um sulfate flltered and concentrated under reduced pressure.
The resulting residue was purified by chromatography (silica, gradient 0%
to 10% net hanol in nethylene chloride#8 o afford

6- (benzo[ d] t hi azol-5-y1)-N (3, 4-di net hoxyphenypi m dazo[ 1, 2- a] pyrazi n- 8-am n
e (4) (169 ng, 70% as an off-white solid: np 179-181 C, 1H NWR (300 MHz,
DMSQd6) 89.56 (s, 1H), 9.45 (s, 1H), 8.78 (s, 1H), 8.76 (d, 1H, J=1.2 Hz),
8.26 (d, 1H, J. 8.7 Hz), 8.14 (m 2H), 8.00 (s, 1H, 7.66 (s, 1H, 7.58
(dd, 1H, J. 8.7, 2.4 Hz), 6.99 (d, 1H, J. 8.7 Hz), 3.87 (s, 3H), 3.76 (s,
3H) IVB rﬂz404 6 [M+ H]E HPLC 6 475 mn 98.6%(AUC) Exarrple 2

~NA N1 o L o o o v



41 0 . HN N (3, 4-dinethoxyphenyl)-6-(3-

ni trophenyl )i m dazo[ 1, 2-a] pyrazin- 8-amne 392.1 H 110 HN .

N- (3, 4- di net hoxyphenyO-6-{3- [ (ethylanm no)nethyl]phenyl }i m daz

o[ 1, 2- a] pywazimw/8s2am ne 404.7 WD 2010/ 068257PCT/ US2002c@08200Ms445 HN FN F
F O N- (3, 4-di net hoxyphenyl)-6-[3- (trifluoronethyl)phenyl]imdazo[1l,2

-a] pyrazin-8-amne 415.5 RN 40 ' N

6-(1,3-benzothiazol-6-yl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-a]pyrazin-8-amine;
6-{8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}jquinazolin-2-amine;
N-(3,4-dimethoxyphenyl)-6-(thiophen-2-yl)imidazo[1,2-a]pyrazin-8-amine;
3-amino-5-{8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}-1-methyl-
1,2-dihydropyridin-2-one,
6-{8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}quinolin-2-amine;
6-(4-aminophenyl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-a]pyrazin-8-amine;
6-(1H-1,3-benzodiazol-5-yl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-a]pyrazin-8-
amine;
N-(3,4-dimethoxyphenyl)-6-[3-(1H-imidazol-5-yl)phenyl]imidazo[1,2-a]pyrazin-8-
amine;
7-{8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}-3,4-dihydro-2H-
1,4-benzoxazin-3-one;
N-(4-ethoxy-3-methoxyphenyl)-6-(1H-indazol-5-yl)imidazo[ 1,2-a]pyrazin-8-amine;
N-(3,4-dimethoxyphenyl)-6-[4-(1H-imidazol-5-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine;
N-(4-ethoxy-3-methoxyphenyl)-6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-amine;
6-(1,3-benzothiazol-6-yl)-N-(4-ethoxy-3-methoxyphenyl)imidazo[1,2-a]pyrazin-8-
amine; '
N-(3,4-dimethoxyphenyl)-6-[3-(1,3-thiazol-2-yl)phenyl]imidazo[1,2-a]pyrazin-8-
amine;
N-(3,4-dimethoxyphenyl)-6-(1-methyl-1H-1,3-benzodiazol-5-yl)imidazo[1,2-
a]pyrazin-8-amine;
5-{8-[(3,4-dimethoxyphenyl)aminolimidazo[1,2-a]pyrazin-6-yl}-1,2-dihydropyridin-
2-one;
6-(1,3-benzothiazol-5-yl)-N-(4-ethoxy-3-methoxyphenyl)imidazo[1,2-a]pyrazin-8-
amine;
N-(3,4-dimethoxyphenyl)-6-[4-(1,3-oxazol-2-yl)phenyilimidazo[1,2-a]pyrazin-8-
amine;

(3-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)methanol;
5-{8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}pyridin-2-amine;
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40 N-(314-di met hoxyphenyl)-6-(3- net hoxyphenyl)imidazo[1, 2-

al pyrazin-8-amne 377.5 HN * N N N-(3, 4-di net hoxyphenyl) - 6-

(pyridin-4-yl)imdazo[1l, 2-a] pyrazin- 8-amine 348.3 * 0 FIN

N- (3, 4- di nephorypsrenyl ) -6- (pyridin-3-yl)inm dazo[ 1, 2- alpegarEsze/0084:M ne

348.2 HN . | --N O N-(314-di net hoxyphenyl) - 6-

phenyl i m dazo[ 1, 2-a] pyrazi n-8- am ne 347 WD 2010/ 068257PCT/ US2009/ 006445 0

0 di nmet hoxyphenyl)am no]i m dazo[ 1, 2-a]pyrazin-6-yllbenzonitrile 372 1.
N-(3,4-dimethoxyphenyl)-6-[3-(1,3-oxazol-2-yl)phenylJimidazo[1,2-a]pyrazin-8-
amine;
N-[6-(1H-indazol-6-yl}imidazo[1,2-a]pyrazin-8-yl]-3,4-dihydro-2H-1,4-benzoxazin-
6-amine;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)ethan-1-ol;
N-(3,4-dimethoxyphenyl)-6-[4-(1,3-thiazol-2-yl)phenyl]imidazo[1,2-a]pyrazin-8-
amineg;
(5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenyl)methanol;
N-(3,4-dimethoxyphenyl)-6-(1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-amine;
N-(3,4-dimethoxyphenyl)-6-(1-methyl-1H-1,3-benzodiazol-6-yl)imidazo[1,2-
a)pyrazin-8-amine;
N-(4-ethoxy-3-methoxyphenyl)-6-(1-methyl-1H-indazol-5-yl)imidazo[1,2-
a)pyrazin-8-amine;
N-(4-ethoxy-3-methoxyphenyl)-6-(1-methyl-1H-indazol-6-yl)imidazo[1,2-
alpyrazin-8-amine;
N-(3,4-dimethoxyphenyl)-6-(1-methyl-1H-indazol-5-yl)imidazo[1,2-a]pyrazin-8-
amine;
6-(1H-1,2,3-benzotriazol-6-yl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-a)pyrazin-8-
amine;
N-(3,4-dimethoxyphenyl)-6-{1H-imidazo[4,5-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-
8-amine,
6-(1,3-benzoxazol-5-yl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-a]pyrazin-8-amine;
6-(1,3-benzoxazol-6-yl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-a]pyrazin-8-amine;
6-{8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}-4-methyl-3,4-
dihydro-2H-1,4-benzoxazin-3-one; )
N-(3,4-dimethoxyphenyl)-6-(1-methyl-1H-indazol-6-yl)imidazo[ 1,2-a]pyrazin-8-
amine,
N-(3,4-dimethoxyphenyl)-6-(1H-indol-5-yl)imidazo[1,2-a]pyrazin-8-amine;
6-{8-[(3,4-dimethoxyphenyl)aminolimidazo[1,2-a]pyrazin-6-yl}quinclin-3-amine;
2-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)propan-2-ol;
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HN N''"--N N (3, 4-di net hoxyphenyl)-6-(4- fluorophenyl)im dazol[1, 2-
al pyrazin-8-amne 365.2 0\ H2N 110 HN 4-{8-[(3, 4-
di met hoxyphenyl ) am no] i m dazo[ 1, 2-a]pyrazi n-6-ylibenzene-1- sul fonam

426.2 H -.woaer06s257 - N HN O . N- (3, 4-di net hoxypheny! ) pB1f#2000/006445
Ret hyl am no) net hyl ] phenyl }i m daz o[ 1, 2- a] pyrazi n-8-am ne 404.7 | P Ol
N---N

5-{8-[(3,4-dimethoxyphenyl)aminolimidazo[1,2-a]pyrazin-6-yl}-1H-indazol-3-
amine;

6-{8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yi}-1H-1,3-
benzodiazol-2-amine;
6-{8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}-2H,3H,4H-
pyrido[3,2-b][1.4]oxazin-3-0ne;
6-(8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}-2-methyl-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
6-{8-[(3,4-dimethoxyphenyl)amino]imidazo|1,2-a]pyrazin-6-yl}-2,2-dimethy!-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
7-{8-[(3,4-dimethoxyphenyl)amino]imidazo[1,2-a]pyrazin-6-yl}quinolin-2-ol;
2-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-y[Jamino}phenyl)-2-
methylpropan-1-ol;
6-{8-[(3,4-dimethoxyphenyl)aminoJimidazo[1,2-a)pyrazin-6-yl}-1H-indazol-3-
amine,;

(4-{[6-(1 H-indazol-é-yl)imidazo[1 ,2-a]pyrazin-8-yiJamino}-2-
methoxyphenyl)methanol;
6-(2,3-dihydro-1H-indol-6-yl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-a]pyrazin-8-
amine;
N-[6-(3-amino-1H-indazol-5-yl)imidazo[1,2-a]pyrazin-8-yi]-3,4-dihydro-2H-1,4-
benzoxazin-6-amine;
N-{4-[3-(dimethylamino)propoxy]-3-methoxyphenyl}-6-(1H-indazol-6-
yl)imidazo[1,2-a]pyrazin-8-amine;
3-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenoxy)propan-1-ol;
6-(1H-indazol-6-yl)-N-[4-methoxy-3-(pyrrolidin-1-yl)phenyl]imidazo[ 1,2-a]pyrazin-
8-amine;
5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}-2,3-dihydro-1H-indol-2-
one;
7-{8-[(3,4-dimethoxyphenyl)aminolimidazo[1,2-a]pyrazin-6-yi}quinoxalin-2-ol;
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6- (4-chl orophenyl ) - N- (3, 4- di nmet hoxyphenyl )i m dazo[ 1, 2- a] pyrazi n-8-am ne
381.2 WD 2010/ 068257PCT/ US2009/ 006445 HN * e Cl 4,
6- ( 3- chl or ophenyl ) - N- (4- et hoxy- 3- net hoxyphenyl )i m dazo[ 1, 2-

a] pyrazi n-Woamiones2895.2 * ' FIN 1 40 -- N-(3, 4-di met hoperiigpindbos@ss 4-
met hanesul f onyl phenyl )i m dazo[ 1, 2-a] pyrazin-8-amne 425.2 HN Sil e N-) O

4-{8-[(3,4- dinethoxyphenyl)am no]im dazo[1l, 2-a]pyrazin-6-yl}benzonitrile
372.1 FIN * N 40N N- (3, 4-di net hoxyphenyl)-6-(4- nethyl phenyl )i m dazo[ 1, 2-
a] pyrazi n-8-am ne
7-{8-{(3,4-dimethoxyphenyl)aminolimidazo[1,2-a]pyrazin-6-yi}-1H,2H,3H-
pyrido[2,3-b][1,4]oxazin-2-one;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-4-methyl-3,4-dihydro-2H-1,4-
benzoxazin-7-amine;
N-(2-fluoro-4-methoxyphenyl)-6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-amine;
6-(1H-indazol-6-yl)-N-[3-methoxy-4-(pyrrolidin-1-yl)phenyl]imidazo[1,2-a]pyrazin-
8-amine;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2,3,4,5-tetrahydro-1,5-
benzoxazepin-7-amine;
1-(4-{[6-(3-amino-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)ethan-
1-ol;
6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-
alpyrazin-8-amine;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-4-methyl-3,4-dihydro-2H-1,4-
benzoxazin-6-amine;
6-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}-2,3-dihydro-1H-indol-2-
one;

_ N-(3,4-dimethoxyphenyl)-6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
amine;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-3,4-dihydro-2H-1,4-benzoxazin-
7-amine;
6-{8-[(4-ethoxy-3-methoxyphenyl)aminc]imidazo[1,2-a]pyrazin-6-yl}-1H-indazol-3-
amine;

N-[6-(2-aminoquinazolin-6-yl)imidazo[ 1,2-a]pyrazin-8-yl]-4-methyl-3,4-dihydro-
2H-1,4-benzoxazin-6-amine;
2-methyl-2-(4-{[6-(1-methyl-1H-1,3-benzodiazol-5-yl)imidazo{1,2-a]pyrazin-8-
ylJamino}phenyl)propan-1-ol;

6-(3,4-dihydro-2H-1,4-ben zoxazin?s-yl)-N-(4-ethoxy-s
methoxyphenyl)imidazo[1,2-a]pyrazin-8-amine;
N-[6-(2,3-dihydro-1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-3,4-dihydro-2H-1 ,4-
benzoxazin-6-amine;
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361. 2 HN N O N (4-ethoxy-3-nethoxyphenyl)-6- (3-nethyl phenyl)im dazol[1, 2-
a] pyrazi n-8-am ne 375.2 WD 2010/ 068257PCT/ US2009/ 006445 411 HN .

N- (4- et hoxy- 3- met hoxyphenyl ) -6- (3-fluorophenyl)im dazo[ 1, 2-

a] pyr azi n-oapiones2379.1 10 HN --N . PCT/US2009/006445

6- (3, 4-di fl uorophenyl) - N (4-et hoxy3-net hoxyphenyl )i m dazol[ 1, 2-

al pyrazin-8-amne 397.1 CI HN

(2-methoxy-5-{[6-(1-methyl-1H-1,3-benzodiazol-6-yl)imidazo[1 ,2-a]pyrazin-8-
yllamino}phenyl)methanol;
6-(1H-indazol-6-yl)-N-{4-[2-methyi-1-(morpholin-4-yl)propan-2-
yllphenyl}limidazo[1,2-a)pyrazin-8-amine;
N-[6-(1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-3,4-dihydro-2H-1,4-benzoxazin-6-
amine;
7-{8-[(4-methyl-3,4-dihydro-2H-1,4-benzoxazin-7-yl)aminolimidazo[1,2-a]pyrazin-
6-yllquinoxalin-2-ol; _
1-(4-{[6-(1,3-benzothiazol-5-yl)imidazo[1,2-a]pyrazin-8-y[Jamino}phenyl)ethan-1-
ol;

6-(1H-1,2,3-benzotriazol-6-yl)-N-[3-methoxy-4-(propan-2-
yloxy)phenyllimidazo[1,2-a]pyrazin-8-amine;
5-(8-{[3-methoxy-4-(pyrrolidin-1-yl)phenyljamino}imidazo[1,2-a]pyrazin-6-yl)-1H-
indazol-3-amine;
2-(4-{[6-(2-aminoquinazolin-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)propan-
2-of;
6-(1H-indazol-6-yl)-N-[3-methoxy-4-(morpholin-4-yl)phenyl]imidazo[1,2-a]pyrazin-
8-amine;
2-(4-{[6-(1,3-benzothiazol-5-yl)imidazof1,2-a]pyrazin-8-yllamino}phenyl)propan-2-
ol;

6-(8-{[4-(2-hydroxypropan-2-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
6-(1H-indazol-6-yl)-N-(3-methoxyphenyl)imidazo[1,2-a]pyrazin-8-amine;
6-(1H-indazol-6-yl)-N-{4-methoxyphenyl)imidazo[1,2-a]pyrazin-8-amine;
2-(4-{[6-(1-methyl-1H-1,3-benzodiazol-5-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)propan-2-ol;
2-(4-{[6-(1-methyl-1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)propan-2-ol;
1-(4-{[6-{1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]amino}-2-
methoxyphenylpiperidin-4-oi;
6-(1H-indazol-6-yl)-N-[4-(pyrrolidin-1-yl)phenyl]imidazo[1,2-a]pyrazin-8-amine;
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N e 6-(4-chl oro-3-net hyl phenyl)-N-(4- ethoxy-3- nethoxyphenyl)im dazo[1, 2-

al pyrazin-8-amne 409 HZN'P e 0 O HN * N O..... "..-- 3-{8-[(4-ethoxy-3-
nmet hoxyphenypam no] i m dazo[ 1, 2- a] pyrazi n-6-yl } benzene-1- sul f onam de 440.
0 or O HN Rol201Mekhsy- - " - - - . - 0"-- N-(4-ethoxy-3-nmet hopHhirpdbiodas ( 3-

met hanesul f onyl phenyl )i m dazo[ 1, 2-a] pyrazin-8-am ne

1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)pyrrolidin-3-ol;
2-(4-{[6-(4-methyl-3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8- '
yllamino}phenyl)propan-2-ol;
2-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)propan-2-ol;
2-(4-{[6-(1,4-dimethyl-1,2,3,4-tetrahydroquinoxalin-6-yl)imidazo[1,2-a]pyrazin-8-
yllaminc}phenyl)propan-2-ol;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenyl)azetidin-3-ol;
2-(4-{[6-(1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-yiJamino}phenyl)propan-2-ol
2-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)propan-2-ol;
2-(4-{[6-(4-methyl-3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-alpyrazin-8-
yl]lamino}phenyl)propan-2-ol;
2-(4-{[6-(2,3-dimethyl-2H-indazol-5-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)propan-2-o};
2-(4-{[6-(3-methyl-1H-indazol-5-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)propan-2-ol;
N-[3-methoxy-4-(morpholin-4-yl)phenyl]-6-(1-methyl-1H-1,3-benzodiazol-6-
ylimidazof1,2-aJpyrazin-8-amine; '
6-(8-{[3-methoxy-4-(morpholin-4-yl)phenyl]lamino}imidazo[ 1,2-a]pyrazin-6-
yl)quinazolin-2-amine;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)azetidin-3-ol;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}-2-
methoxyphenyl)pyrrolidin-3-ol;
6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-N-[3-methoxy-4-(morpholin-4-
y)phenyl]limidazo[1,2-alpyrazin-8-amine;
6-(1H-indazol-6-yl)-N-[4-(2-methoxypropan-2-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine;

N-(4-ethoxy-3-methoxyphenyl)-6-(1H-indol-6-yl)imidazo[ 1,2-a]pyrazin-8-amine;
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4393 WO 2010/ 068257PCT1US20091006445 40 HN N . ---N
N- (4- et hoxy- 3- met hoxyphenyl)-6- (4-fluoro-3- nethyl phenyl)im dazo[ 1, 2-

a]pyrazin-8-amne 393.2 00 HN It ell a."---
N- (4- et hoxyo3smmesrexyphenyl ) -6- (3-fl uoro-4- net hyl phemwylr)ussiogagsa)sl, 2-
a]pyrazin-8-amne 393.2 C 40 HN O0..,....- V

N-[3-methoxy-4-(morpholin-4-yl)phenyl]-6-(1-methyl-1H-1,3-benzodiazol-5-
yl)imidazo[1,2-a]lpyrazin-8-amine;
N-[4-(4-ethyipiperazin-1-yl)-3-methoxyphenyl]-6-(1H-indazol-6-yl)imidazo[1,2-
alpyrazin-8-amine; ‘
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-3-
methylpiperidin-3-ol; and
N-[4-(4-ethylpiperazin-1-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
amine,

and pharmaceutically acceptable salts thereof,

[0118] Also provided is at least one chemical entity chosen from:
6-(8-{[3-methoxy-4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-1H-
indazol-3-amine;
5-(8-{[3-methoxy-4-{morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-1H-
indazol-3-amine;
6-(8-{[4-(2-hydroxypropan-2-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-2,3-
dihydro-1H-indol-2-one;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)piperidin-4-ol;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllJamino}-2-methoxyphenoxy)-
2-methylpropan-2-of;

1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a] pyrazih-B-yI]amino}-2-methoxyphenyl)-4-
methylpiperidin-4-ol;
2-[(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenyl)(methyl)amino]ethan-1-cl;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-4-
methylpiperidin-4-ol;
4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenol;
2-(4-{[6-(2,3-dihydro-1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)propan-2-ol;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)-3-
methylpyrrolidin-3-ol;
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6- (3-chl or o- 4- et hyl phenyl ) - N- (4- et hoxy-3- nethoxyphenyl)im dazo[1, 2-

al pyrazin-8-amne 409.2 N...--- MNIlir 0. _-
NI - (4- et hoxy- 3- net hoxyphenyl)-6- (2-fluoropyridin-4-yl)imdazo[1, 2-
a] pyrazi n-Goa0ionesRB0.3 . HN N O I N N (4-ethoxy-3- rm;ﬁhgpgy(p}iymyé) 6-

(5-met hyl pyri di n-3-ypi m dazo[ 1, 2- a] pyrazi n-8-am ne 376.5
2010/ 068257PCT/ US2009/ 006445 G HN N . 0,,z O--

N-[3-methoxy-4-(morpholin-4-yl)phenyl}-6-(2-methyl-1H-1,3-benzodiazol-5-
yl)imidazo[1,2-a]pyrazin-8-amine;
N-{4-ethoxy-3-methoxyphenyl)-6-(1-methyl-1H-1,3-benzodiazol-5-yl)imidazo[1,2-
al]pyrazin-8-amine;
(3R)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]Jamino}phenyl)pyrrolidin-
3-ol:

(3R)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenyl)pyrrolidin-3-ol;
(35)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}-2-
methoxyphenyl)pyrrolidin-3-ol;
[4-(4-{[6-(1H-indazol-6-yi)imidazo[1,2-a]pyrazin-8-y|Jamino}phenyl)morpholin-2-
yllmethanol;

N-(4-ethoxy-3-methoxyphenyl)-6-(1-methyl-1H-1 ,S-bénzodiazol-s-yl)imidazo[1 ,2-
a)pyrazin-8-amine;
6-(5-fluoro-1H-indazol-6-yl)-N-[3-methoxy-4-(morpholin-4-yl)phenyllimidazo[1,2-
a)pyrazin-8-amine;
2-[1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yi]lamino}phenyl)piperidin-4-
yllpropan-2-ol;
(3S)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)pyrrolidin-
3-ol;
N-[{3-methoxy-4-{morpholin-4-yl)phenyl]-6-(3-methyl-1H-indazol-6-yl)imidazo[1,2-
alpyrazin-8-amine;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]Jamino}-2-methoxyphenyl)-3-
methylpyrrolidin-3-ol;
6-(1H-1,3-benzodiazol-6-yl)-N-(4-ethoxy-3-methoxyphenyl)imidazo[1,2-a]pyrazin-
8-amine;
6-(8-{[3-methoxy-4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yi)-2,3-
dihydro-1H-indol-2-one;
6-(8-{[3-methoxy-4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-3,3-
dimethyl-2,3-dihydro-1H-indol-2-one;
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6- (5-chl oropyridin-3-y1l)-N (4- ethoxy-3- nethoxyphenyl)im dazo[1, 2-
alpyrazin-8-amne 396.2 N HV . N (4-ethoxy-3-nethoxyphenyl)- 6-

(pyrimdin-5-yl)imdazo[ 1, 2- a] pyrazin-8-am ne 363.5 HN itO.....
1- (4-WO4e10B6§26%- et hoxy- 3- net hoxyphenyl ) ami no] i mi dazalsigodno6445
0O HNN

0- - -

a] pyrazi n-6- yl }phenyOnret hyl ] pi perazi n-1- yl}ethan-1-one 487.5

N-(4-ethoxy-3-methoxyphenyl)-6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-
ajpyrazin-8-amine;
4-N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2-methoxy-1-N-(2-
methoxyethyl)-1-N-methylbenzene-1,4-diamine;
4-methyl-1-(4-{[6-(1-methyl-1H-1,3-benzodiazol-6-yl)imidazo[1,2-a)pyrazin-8-
yllamino}pheny!)piperidin-4-ol;
6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)-N-[3-methoxy-4-(morpholin-4-
yl)phenyllimidazo[1,2-a]pyrazin-8-amine;
6-(8-{[4-(1-hydroxy-2-methylpropan-2-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yI)-3,4-dihydro-2H-1,4-benzoxazin-3-one;
1-(4-{[6-(1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-2-
methylpropan-2-ol;
N-[3-methoxy-4-(morpholin-4-yl)phenyl]-6-{1H-pyrrolo[3,2-b]pyridin-6-
yl}imidazo[1,2-a]pyrazin-8-amine;
2-(4-{[6-(1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)-
1,1,1,3,3,3-hexafluoropropan-2-ol;
2-methyl-2-(4-{[6-(1-methyl-1H-1,3-benzodiazol-6-yl)imidazo[1,2-a)pyrazin-8-
yllamino}phenyl)propan-1-ol; _
2-methyl-2-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yhamino]phenyl}propan-1-ol; -
2,2,2-trifluoro-1-{4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)ethan-1-ol;
2-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino)phenyl)-2-methylpropan-1-ol;
6-(8-{[4-(4-hydroxy-4-methylpiperidin-1-yl)phenyllaminolimidazo[1,2-a]pyrazin-6-
yl)-3,4-dihydro-2H-1,4-benzoxazin-3-one;
4-methyl-1-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yl)amino]phenylipiperidin-4-ol;
1-(4-{[6-(1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]Jamino}phenyl)-4-
methyipiperidin-4-ol;
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111 1-14-[(3-18-[(3, 4- di net hoxyphenypam no]i m dazo[1, 2-a]pyrazin-6-
yl } phenyOnret hyl ] pi perazin-1- yl}ethan-1-one 487.1 N O HN * N (3,4-dim
et hoxyphenyl)-6-[3- (pipe razin-1- ylnmethyl)phenyl]imdazo[1, 2-

a] pyr azi n- @oanmes4453 WO 2010/ 068257PCT/ US2009/ 00644 diNisttvolobdiu=l NI
N- (3, 4-di net hoxyphenyl)-6-[4- (piperazin-1- ylnethyl)phenyllimdazo[1, 2-
al pyrazin-8-amne 445.3 N 40 NH

6-(1H-indazol-6-yl)-N-[4-(1-methoxy-2-methylpropan-2-yl)phenyllimidazo[1,2-
alpyrazin-8-amine;
4-methyl-1-(4-{[6-(1-methyl-1H-1,3-benzodiazol-5-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)piperidin-4-ol;
6-(1H-1,3-benzodiazol-6-yl)-N-[3-methoxy-4-(morpholin-4-y)phenyl]imidazo[1,2-
alpyrazin-8-amine;
1,1,1-trifluoro-2-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)propan-2-ol;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-2-
methylpropan-2-ol;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)cyciobutan-1-
ol;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]Jamino}-2-methoxyphenyl)-3-
methylpiperidin-3-ol;
4-N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-1-N-(2-methoxyethyl)-1-N-
methylbenzene-1,4-diamine;
6-{8-[(4-ethoxy-3-methoxyphenyl)aminolimidazo[1,2-a]pyrazin-6-yl}-1H-indazole-
3-carboxamide;

2-[(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl){methyl)amino]ethan-1-ol;
1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)-4-methylpiperidin-4-ol;
6-(1H-indazol-6-yl)-N-[4-(morpholin-4-yi)phenyl]limidazo[1,2-a]pyrazin-8-amine;
N-[4-(morpholin-4-yl)phenyl]-6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-
alpyrazin-8-amine;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)piperidin-3-o!;
6-(1H-indol-6-yl)-N-[4~(morpholin-4-yl)phenyl]limidazo[1,2-a]pyrazin-8-amine;
2-(4-{[6-(1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)-2-
methylpropan-1-ol;
6-(8-{[4-(1-hydroxy-2-methylpropan-2-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-
yl)-2,3-dihydro-1H-indol-2-one;
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6- (2, 3-di hydro-1, 4- benzodi oxi n-6- y1)-N-(3,4- dinethoxyphenyl)im dazo[1, 2-
a)] pyrazi n-8-am ne 404. 42 HNNIP ON. V

di met hoxyphenyl ) am no] i m dazo[ 1, 2-a]pyrazi n-6-yl}phenypacetam de 404.9 H2N
HN | e O 40wdl20fd/06@s5am nophenyl) - N- (3, 4- di net hoxypheny lprirniseimzofedss2-

a] pyrazin-8-amne 362.8 HN 140 .1

2-(4-{[6-(1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-2-methylpropan-
1-0l;
6-{8-[(4-ethoxy-3-methoxyphenyl)aminolimidazo[1,2-a]pyrazin-6-yl}-2,3-dihydro-
1H-indol-2-one;
2-(4-{[6-(3-amino-1H-indazol-6-yl)imidazo[1,2-alpyrazin-8-ylJamino}phenyl)-2-
methylpropan-1-ol;
5-{8-[(4-ethoxy-3-methoxyphenyl)aminoc]imidazo[1,2-a]pyrazin-6-yl}-1H-indazol-3-
amine; and
2-(4-{[6-(3-amino-1H-indazol-5-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-2-
methylpropan-1-ol;

and pharmaceuticaily acceptable salts thereof.

[0119] Also provided is at least one chemical entity chosen from:

{3S)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenyl)-3-methylpyrrolidin-3-ol;
(3R)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenyl)-3-methylpyrrolidin-3-ol;
7-(8-{[4-(morpholin-4-yl)phenyi]aminoc}imidazo[1,2-a]pyrazin-6-yl)-1,2-
dihydroquinoxalin-2-one;
N,N-dimethyl-6-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-
1H-indazole-3-carboxamide;
5-(8-{[4-(morpholin-4-yhphenyllamino}imidazo[1,2-a]pyrazin-6-yl)-2,3-dihydro-1H-
1,3-benzodiazol-2-one;
1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)-2-methylpropan-2-ol; ’
N-methyl-2-(4-{[6-(2-0x0-2,3-dihydro-1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenoxy)acetamide;
N-[3-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yl)phenyljmethanesulfonamide;
N-[4-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yl)phenyllmethanesulfonamide;
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CY di net hoxyphenyl )am no] i m dazo[ 1, 2-a] pyrazin-6-yl}phenyl)acetam de 404.6

WD 2010/ 068257PCT/ US2009/ 006445 * S HN --N N- (3, 4-di net hoxyphenyl) - 6-
(thi ophen-3-yl)imdazo[1, 2- a]pyrazin-8-amne 353.5 Si HN-,... NH
N- (3, 4- di nRighxydbeanAyl) - 6- (1H ndazol -5-yl )i m dazo[ 1, 2- addayiBédoidossds am ne
387.2 0 6 FIN HN1O

N- ( 3, 4-di net hoxyphenyl) - 644- ( 1H m dazol - 2-y1) phenyl ] i m dazo[ 1, 2-

a] pyrazi n-8-amne 4133 N NN NH
[(2S)-4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a)pyrazin-8-
ylJamino}phenyl)morpholin-2-yllmethanol;
[(2R)-4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)morpholin-2-yllmethanol;
6-(8-{[4-(2-hydroxy-2-methylpropyl)phenyllaminolimidazo[ 1,2-a]pyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[ 1,2-a)pyrazin-8-yllamino}-2-
methoxypheny!l)-4-methylpiperidin-4-ol;
N-(2-hydroxyethyl)-N-methyl-6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-
a)pyrazin-6-yl)-1H-indole-3-carboxamide; _
6'-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-1',2'-
dihydrospiro[cyclopropane-1,3'-indole]-2'-one;
3-methyl-1-(4-{[6-(1-methyl-1H-indazo!-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)azetidin-3-ol;
4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}-2-methoxyphenol;
N-[3-methoxy-4-(morpholin-4-yl)phenyl]-6-(6-methoxypyridin-3-yl)imidazo[1,2-
a]pyrazin-8-amine; .
6-{1H-1,2,3-benzotriazol-6-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-
8-amine;
N,N-dimethyl-6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-
1H-indole-3-carboxamide;
N-[3-methoxy-4-(morpholin-4-yl)phenyl]-6-(5-methoxypyridin-3-yl)imidazo[1,2-
alpyrazin-8-amine; '
6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-1H-indazol-3-
amine; '
7-[8-{{4-[(3S)-3-hydroxypyrrolidin-1-yl]Jphenyl}amino)imidazo[1,2-a]pyrazin-6-yl]-
1H,2H,3H-pyrido[2,3-b][1,4]oxazin-2-one;
4-{[6-(1H-indazol-6-yl)imidazof 1,2-a]pyrazin-8-ylJamino}-N-methyl-N-(oxan-4-
yl)benzamide;
6-(3-ethyi-1H-indazol-6-yl)-N-{4-[2-methyl-1-(morpholin-4-yl)propan-2-
yllphenyllimidazo[1,2-a)pyrazin-8-amine;
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N- (3, 4- di net hoxyphenyO-6- (quinolin-6-yl)imdazo[1, 2- a]pyrazin-8-am ne 398

40 HNV N 1-1 N NO \'N

N- (3, 4- di net hoxyphenyl ) - 6- (1H ndazol - 6-yl )i m dazo[ 1, 2-a] pyrazi n- 8-am ne

387.4 WO ROLO10@6&3D 7PCT/ US2009/ 006445 0 HNV H oN [ @c8rshdodndb44s

di met hoxyphenypam no] i m dazo[ 1,

2-a] pyrazi n-6-yl}-3, 4-di hydro- 2H1, 4- benzoxazi n-3-one 418.6 HN V N/

6- (1, 3- benzot hi azol -5-y1)-N- (3, 4- di m et hoxyphenyl )i m dazo[ 1, 2-

a] pyrazi n-8-am ne 404.6
2,2-difluoro-6-(8-{[4-(morpholin-4-yl)phenyl]aminc}imidazo[1,2-a]pyrazin-6-yl)-

3,4-dihydro-2H-1,4-benzoxazin-3-one;
1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenyl)-3-methylazetidin-3-ol;
6-(1H-indol-2-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-amine;
(38)-1-(4-{[6-(3.4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-
yllamino}-2-methoxyphenyl)pyrrolidin-3-ol;
1-(4-{[6-(4-fluoro-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-y[Jamino}phenyl)-3-
methylazetidin-3-ol;
6-(1H-indazol-6-yi)-N-[4-(2H-1,2,3,4-tetrazol-5-yl)phenyllimidazo[1,2-a)pyrazin-8-
amine;
7-(8-{[4-(3-hydroxy-3-methylazetidin-1-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yi)-1H,2H,3H-pyrido[2,3-b][1,4]oxazin-2-one;
6-(1H-indazol-6-yl)-N-[3-methoxy-4-(2-methoxyethoxy)phenyllimidazo[1,2-
a)pyrazin-8-amine;
6-(2-ethyl-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-[4-(morpholin-4-
yl)phenyl]imidazo[1,2-a]pyrazin-8-amine;
4-{[6-(3,3-dimethyl-2-0x0-2,3-dihydro-1H-indol-6-yl}imidazo[1,2-a]pyrazin-8-
ylJamino}-N-propylbenzamide;
6-(8-{[3-ethoxy-4-(morpholin-4-yl)phenyl]lamino}imidazo[ 1,2-a]pyrazin-6-yl)-3,3-
dimethyl-2,3-dihydro-1H-indol-2-one;
6-(1H-indol-3-yl)-N-[4-(morpholin-4-yi)phenyl]imidazo[1,2-a]pyrazin-8-amine;
6-(1,3-benzothiazol-5-yl)-N-{4-[2-methyl-1-(morpholin-4-yl)propan-2-
yl]phenyl}imidazo[1,2-a]pyrazin-8-amine;
(3E)-6-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[ 1,2-a]pyrazin-6-yl)-3-(1,3-
thiazol-4-ylmethylidene)-2,3-dihydro-1H-indol-2-one;
4-{[6-(1H-indazo!-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-N-(oxan-4-yl)benzamide;
6-(2-methyl-1,3-benzothiazol-5-yl)-N-{4-[2-methyl-1-(morpholin-4-yl)propan-2-
yllphenyl}limidazo[1,2-a]pyrazin-8-amine;
6-(2,3-dihydro-1,4-benzodioxin-6-yl)-N-[3-methoxy-4-(morpholin-4-
yl)phenyllimidazo[1,2-a]pyrazin-8-amine;
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HN * N\ 6-(1, 3-benzot hi azol -6-y1)-N (3, 4- di met hoxyphenyl )i m dazo[ 1, 2-
al pyrazin-8-amne 404.9 111'1 N--N LSam ne H2N 6-(8-[ (3, 4-
di met hoxyphenyl ) am no] i mi dazo[ 1, 2-a]pyrazin-6-yl}quinazolin-2- 414.4 HN .

Cr N (3, 4-Woeidexephenyl) - 6- (thiophen-2-yl)im daZO[lP%T/@_;]ZWﬁ)m_H’I 8- am ne
353.4 WD 2010/ 068257PCT/ U52009/ 006445 0 ./ NH2 HN ---

3-am no-5-[8-[(3,4- di net hoxyphenyl)am no] I m dazo[ 1,

2-a] pyrazin-6-yl)-1-neth yl1-1, 2- di hydropyridin-2-one 393.3 ..
6-(1H-indazol-6-yl)-N-[4-(2-methoxyethoxy)phenyllimidazo[1,2-a]pyrazin-8-
amine;
6-(8-{[4-(morpholin-4-yl}phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)quinazolin-2-
amine;
6-(8-{[4-(4-hydroxy-4-methylpiperidin-1-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yl}-3,3-dimethyl-2,3-dihydro-1H-indol-2-one;
6-(1H-indazol-6-yl}-N-{4-[(2S5)-oxolan-2-yimethoxy]phenyl}imidazo[1,2-a]pyrazin-
8-amine;
6-(3-ethyl-1H-indazol-6-yl)-N-[4-{morpholin-4-yl)phenyl]imidazo[ 1,2-a]pyrazin-8-
amine;
N-(2,3-dihydro-1,4-benzodioxin-6-yl}-6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
amine;
N-(2H-1,3-benzodioxol-5-y1)-6-(1H-indazol-6-yl}imidazo[1,2-a]pyrazin-8-amine;
1-(2-ethoxy-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-4-
methylpiperidin-4-ol;
6-[8-({4-[(35)-3-hydroxypyrrolidin-1-yljphenyl}amino)imidazo[ 1,2-a]pyrazin-6-yl]-
3,3-dimethyl-2,3-dihydro-1H-indol-2-one;
6-(8-{[4-(3-hydroxy-3-methylazetidin-1-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yl}-3,3-dimethyl-2,3-dihydro-1H-indol-2-one;
6-(2H-1,3-benzodioxol-5-y1}-N-[3-methoxy-4-(morpholin-4-yi)phenyi]limidazo[1,2-
a)pyrazin-8-amine;
6-(1H-indol-6-yl}-N-{4-[2-methy!-1-(morpholin-4-yl)}propan-2-
yllphenyllimidazo[1,2-a]pyrazin-8-amine;
6-(1H-indazol-6-y1}-N-[4-(pyridin-4-yloxy}phenyllimidazo[1,2-a]pyrazin-8-amine;
(3E)-6-(8-{[4-(morpholin-4-yi}phenyl]lamino}imidazo[1,2-a)pyrazin-6-yl)-3-(pyridin-
4-ylmethylidene)-2,3-dihydro-1H-indol-2-one;
4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllJamino}-N-(oxetan-3-
yh)benzamide;
6-{3-[(diethylamino)methyl]-1 H-indazol-6-yl}-N-[4-(morpholin-4-
yl}phenyl)imidazo[1,2-a]pyrazin-8-amine;
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H2ZN HN N--N 6-[8-[ (3, 4- dinethoxyphenyl)am no]im dazo[ 1,

2-a] pyrazin-6-yl }quinolin-2-amne 413.3 H2ZN 40 FIN

6- (4- am nophenyl)-N- (3, 4- di met hoxyphenyl )i m dazo[ 1, 2- a] pyr azi n-8-amn ne

362.6 < cwo 2bi¥/068257 PCT/US2009/006445

6- (1H 1, 3- benzodi azol - 5-y1) - N( 3, 4- di et hoxyphenypi m dazo[ 1, 2-

alpyrazin-8-amne 387.1 N < HN 411 4. ' HN

N- (3, 4- di net hoxypheny1) - 643- (1Hi m dazol - 5-yl ) phenyl ]i m dazo[ 1, 2-

a] pyrazi n- 8- am ne
1-{(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyljcarbonyl(]-3-

methylazetidin-3-ol;

[6-(8-{[4-(morpholin-4-yl)phenyl]laminolimidazo[ 1,2-a]pyrazin-6-yl)-1H-indazol-3-
yllmethanol;
N-[4-(morpholin-4-yl)phenyl]-6-(1H-pyrazol-4-yl)imidazo[1,2-a]pyrazin-8-amine;
6-(4-fluoro-1H-indazo!-6-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine;

N-[4-(morpholin-4-yl)phenyl]-6-{1H,2H,3H-pyrido[2,3-b][1,4]oxazin-6-
yl}limidazo[1,2-a]pyrazin-8-amine;
N-[4-(morpholin-4-yl)phenyl]-6-(1,3-thiazol-5-yl)imidazo[1,2-a]pyrazin-8-amine;
{4-[(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)carbonylimorphotin-2-yljmethanol;
1-[(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)carbonyl]piperidin-4-ol;
N-ethyl-N-(2-hydroxyethyl)-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}benzamide;
2-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenoxy)-N-methylacetamide;
7-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)-1,2-
dihydroquinolin-2-one;
6-(2-ethyl-1,2,3,4-tetrahydroisoquinolin-7-yl)-N-[4-(morpholin-4-
yl)phenyl]imidazo[1,2-a)pyrazin-8-amine;
1-[(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yilamino}phenyl)carbonyl]-4-
methylpiperidin-4-ol;
4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}-2-methoxyhenzoic acid;
6-(1H-indazo!-6-yl)-N-{4-[(4-methylpiperazin-1-yl)carbonyl]phenyl}imidazo[1,2-
a]pyrazin-8-amine;

1-[(4-{[6-{1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)carbonyllazetidin-3-ol;
3,3-dimethyl-6-(8-{[4-(morpholin-4-yi)phenyllaminoc}imidazo[1,2-a]pyrazin-6-yl)-
2,3-dihydro-1H-indol-2-one;
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413.3 WD 2010/ 068257PCM S2009/0064-15 a WII NH Na
7-{8-[ (34di net hoxyphenybam no] i m dazo[ 1,

2-a] pyrazi n-6-yl)-3, 4-di hydro- 2H1, 4- benzoxazi n-3-one 418.7 0 HNO--- --NI
"N H N- (4-wohowyesdsmet hoxyphenyl ) -6- (1Hi ndazol - 5-yl) ipgd@zalcbo@s
a] pyrazin-8-amne 401.2 FINa --. ft N-NH

N- ( 3, 4-di net hoxyphenyl ) -6-[ 4- (1H m dazol - 5-yl ) phenyl ] i m dazo[ 1, 2-

a] pyrazin-8-amne 413.4 0 HNNH\ N
6-(1H-indazol-6-yl)-N-[4-(1-methylpiperidin-4-yl)pheny|limidazo[1,2-a]pyrazin-8-
amine;
2-(4-{[6-(4-fluoro-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-2-
methylpropan-1-ol;
2-[ethyl{4-{[6-(4-fluoro-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)amino]ethan-1-ol;
6-(1H-indazol-7-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-amine;
6-[8-({4-[ethyl(2-hydroxyethyl)amino]phenyl}aminc)imidazo[1,2-a]pyrazin-6-yl]-
3,3-dimethyl-2,3-dihydro-1H-indol-2-one;
N-{4-[2-(dimethylamino)ethoxy]phenyl}-6-(1H-indazol-6-yl)imidazo[1,2-a}pyrazin-
8-amine;
6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-N-{4-[2-
(dimethylamino)ethoxylphenyl}imidazo[1,2-a]pyrazin-8-amine;
1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)-3-methylazetidin-3-ol;
2-[6-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)-2H-indazol-
2-yllethan-1-ol;
3-(2-ethoxy-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenoxy)-
2,2-dimethylpropan-1-ol;
3-(4-{[6-(1H-indazol-6-yl)imidazo[1 ,2-a]pyrazin-8-yl]ami'no}phenoxy)—2,2-
dimethylpropan-1-of;
2-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-methoxyphenoxy)-
N-methylacetamide;
2-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a)pyrazin-8-
yllamino}phenoxy)-N-methylacetamide;
2-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenoxy)-N-
methylacetamide;
2-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenoxy)acetic acid;
N-(2-hydroxyethyl)-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxybenzamide;
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NLIN N-(4-ethoxy-3-nethoxyphenyl)-6- (1Hindazol-6-yl)imdazo[1, 2-
alpyrazin-8-amne 401.1 .0,........ HN 411 6-(113-benzot hi azol -6-yl)-N-(4-
et hoxy- 3- net hoxyphenyl )i m dazo[ 1, 2- a}pyrazi n-8-amne 418.7 WO

2010/ 06825WwBGH0ER260D9/ 006445 0 . HNI N N-( 3, 4-di net horyphsmpideses3- (113-

t hi azol - 2- Aphenyl ] i m dazo[ 1, 2- a] pyrazin-8-amne 430.5 HN. e NN/ O /

N- (3, 4-di net hoxyphenyl)-6-(1- nethyl-1H 1, 3- benzodi azol - 5-

yl )i m dazo[ 1, 2-a] pyrazin-8-amne 401.3 FIN. 8 N--N1

di met hoxyphenyl ) am no] i m dazo[ 1, 2-a]pyrazin-6-yl}-1, 2-

di hydr opyr i dgq4 B-tseneofbiekob5ai)ON-{3-ethoxy-4-(morpholin-4-yl)phenyllimidazo[ 1,2-

a]pyrazin-8-amine;

6-(1H-indazol-6-yl)-N-{3-methoxy-4-[(2R)-oxolan-2-
ylmethoxy]phenyl}limidazo[1,2-a]pyrazin-8-amine;
6-(1H-indazol-6-yl)-N-{4-[(2R)-oxolan-2-ylmethoxy]phenyl}imidazo[1,2-a]pyrazin-

8-amine;
6-(8-{[4-(3-hydroxy-3-methylazetidin-1-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-
yl)-3,4-dihydro-2H-1,4-benzoxazin-3-one,
6-(1H-indazol-6-yl)-N-[4-(morpholin-4-ylcarbonyl)phenyllimidazo[1,2-ajpyrazin-8-
amine;
N-(2-hydroxyethyl)-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]Jamino}-N-
methylbenzamide;

2-[(2-ethoxy-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)(methyl)aminolethan-1-ol;
N-[2-(dimethylamino)ethyl]-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}-N-methylbenzamide;
1-(2-fluoro-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyi)-3-
methylazetidin-3-ol;
(3S)-1-(4-{[6-(4-fluoro-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)pyrrolidin-3-ol;
2-[6-(8-{[4-(morpholin-4-yl)phenylJamino}imidazo[1,2-a]pyrazin-6-yl)-1H-indazol-
1-yllethan-1-ol;
6-(8-{[4-(3-hydroxy-3-methylazetidin-1-yl)phenyllJamino}imidazo[1,2-a]pyrazin-6-
yl}-2,3-dihydro-1H-indol-2-one;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2-methyl-1,2,3,4-
tetrahydroisoquinolin-6-amine;
N-[3-ethoxy-4-(morpholin-4-yl)phenyl]-6-(4-fluoro-1H-indazol-6-yl)imidazo[1,2-
a)pyrazin-8-amine;
1-(2-ethoxy-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenoxy)-2-
methylpropan-2-ol;
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HN NN <O 6-(1, 3-benzot hi azol -5-y1)-N(4- ethoxy-3-
nmet hoxyphenyl )i m dazo[ 1, 2- a] pyrazi n-8-am ne 418.7 O. HNO O c-IN

N- (3, 4- di net hoxyphenyl)-6-[4-(1, 3- oxazol -2-yl)phenyl ]im dazo[ 1, 2-

al] pyr azi n-JoantoRsA14. 1 WO 2010/ 068257PCT/ US2009/ 0064 41 d5bdojodds4s HN O N
OH (3-([6-(1Hindazol -6-y0i m dazo[ 1, 2- a] pyrazi n- 8-

yl ] am nol phenyl ) nmet hanol 357 1-12N % . 4

(3R)-3-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]amino}phenyl)-1,4-
dimethylpiperazin-2-one;
N-(2-hydroxyethyl)-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}benzamide;
6-(8-{[3-ethoxy-4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-2,3-
dihydro-1H-indol-2-one;
6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-N{3-ethoxy-4-(morpholin-4-
yhphenyllimidazo[1,2-a]pyrazin-8-amine;
1-(4-([6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-N,N-
dimethylpiperidin-4-amine;
1-(4-{[6-(1,3-benzothiazol-5-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenoxy)-2-
methylpropan-2-ol;
(3R)-1-(2-ethoxy-4-{[6-(1H-indazol-6-yl\imidazo[1,2-a]pyrazin-8-
yl]Jamino}phenyl)pyrrolidin-3-ol;
2-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllJamino}phenoxy)ethan-1-ol;
1-(2-ethoxy-4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-3-
methylazetidin-3-ol;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yiJamino}-2-methoxyphenyl)-3-
methylazetidin-3-ol; ‘
4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}benzoic acid;
N-[3-ethoxy-4-(4-ethylpiperazin-1-yl)phenyl]-6-(1H-indazo!-6-yl)imidazo[1,2-
alpyrazin-8-amine;
4-([6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllJamino}-N-propylbenzamide;
1-(4-{[6-(4-fluoro-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllJamino}phenyl)-4-
methylpiperidin-4-ol;
3-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllJamino}-2-methoxyphenoxy)-
2,2-dimethylpropan-1-ol;
6-(4-fluoro-1H-indazol-6-yl)-N-[4-(1,4-oxazepan-4-yi)phenyllimidazo[1 ,2-
alpyrazin-8-amine;
6-(8-{[3-ethoxy-4-(morpholin-4-yl)phenyl]aminc}imidazo[1,2-alpyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one; '
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HN N 110 5-(8-[(3,4- dinethoxyphenyl)am no]i m dazo[ 1,

2-a]l pyrazin-6-yQpyrid in-2-amine 363.2 / ' 01 HN * .

N- (3, 4- di net hoxyphenyl)-6-[3-(1, 3- oxazol -2-yl)phenyl ]im dazo[ 112-

a] pyrazi n-wWeamones2414.3 H1 N v 1110 H N16-(1H i ndazolpcoAaBbswbo@as 1, 2-
a] pyrazi n-8-yl] -3, 4-di hydro-2H 1, 4- benzoxazin-6-amne 384 H N

1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl}imidazo[1,2-a]pyrazin-8-
yllamino}phenoxy)-2-methylpropan-2-ol;
2-methyl-1-(4-{[6-(1-methyi-1H-1,3-benzodiazol-6-yl}imidazo[1,2-a]pyrazin-8-
yllamino}phenoxy)propan-2-ol;
6-(8-{[4-(2-hydroxy-2-methylpropoxy)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-
2,3-dihydro-1H-indol-2-one; ’
N-[3-fluoro-4-(morpholin-4-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[1,2-alpyrazin-8-
amine;
1-(4-{[6-(1,3-benzothiazol-5-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)-3-
methylazetidin-3-ol;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yi]-1,2,3,4-tetrahydroisoquinolin-6-
amine;
N-[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]-2,3-dihydro-1H-indol-6-amine;
1-[6-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-alpyrazin-6-yl}-1,2,3,4-
tetrahydroisoquinolin-2-yllethan-1-one;
1-[7-(8-{[4-(morpholin-4-yl)phenyl]lamino)imidazo[1,2-a]pyrazin-6-yl)-1,2,3,4-
tetrahydroisoquinolin-2-yllethan-1-one;
N-[4-(morpholin-4-yl)phenyi]-6-{1H,2H,3H-pyrido[2,3-b][1,4]oxazin-7-
yllimidazo[1,2-a]pyrazin-8-amine;
6-(1-methyl-1H-indazol-6-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine,

N-[4-(morpholin-4-yl)phenyl]-6-{2H,3H,4H-pyrido[3,2-b][1,4]oxazin-7-
yl}imidazo[1,2-a]pyrazin-8-amine;
6-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)-1H,2H,3H-
pyrido[2,3-b][1,4]oxazin-2-one;
(3S)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)-3-methylpiperidin-3-ol;
5-(8-{[4-(morpholin-4-yl)phenyljamino}imidazo[1,2-a]pyrazin-6-yl)-2,3-dihydro-1H-
indol-2-one;
1-methyl-6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazof1,2-a]pyrazin-6-yl)-2,3-
dihydro-1H-indol-2-one;
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0 HN 1-(4-([6-(1Hindazol -6- yl)imdazo[1, 2-a] pyrazi n- 8-
ynam no} phenypet han-1-ol 371.1 WD 2010/ 068257PCT/ US2009/ 006445 * . FIN A O
\--IN N (3, 4-di net hoxyphenyl)-614- (1, 3- thiazol -2-yOphenyl]im dazo[ 1, 2-

a] pyrazi n-@oaniongs430.5 10 ..-.. OCHHN H NO (5-4[6-0 pCcT/US2009/006445

H i ndazol - 6-y0i m dazo[ 1, 2- a] pyrazi n-8-yl]am no}-2- methoxyphenyl ) net hanol
387.2 101 6 HN N 7

6-(8-{[4-(2-hydroxy-2-methylpropoxy)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yi)-
3,4-dihydro-2H-1,4-benzoxazin-3-one;
2-[4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)piperazin-1-
yllethan-1-ol;

6-(1H-indazol-4-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[ 1,2-a]pyrazin-8-amine;
N.-[3-ethoxy-4-(morpholin-4-yl)phenyl]-6-(1 -methyl-1H-1,3-benzodiazol-6-
yl)imidazo[1,2-a]pyrazin-8-amine;
6-(1H-indazol-6-yl)-N-[4-(piperazin-1-yl)phenyl]imidazo[ 1,2-a]pyrazin-8-amine;
N-[4-(morpholin-4-yl}phenyl]-6-(1,2,3,4-tetrahydroisoquinolin-7-yl)imidazo[1,2-
a)pyrazin-8-amine;
N-[4-(morpholin-4-yl)phenyl]-6-(1,2,3,4-tetrahydroisoquinolin-6-yl)imidazo[1,2-
a]pyrazin-8-amine; '
7-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-1H,2H,3H-
pyrido[2,3-b][1,4]oxazin-2-one;
6-{1-methyl-1H-pyrrolo[3,2-b]pyridin-6-yi}-N-[4-(morpholin-4-
yl)phenyl]imidazo[1,2-a]pyrazin-8-amine;
6-(1-methyl-1H-indol-6-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a)pyrazin-8-
amine;
6-(1,3-benzoxazol-5-yl)-N-[4-(morpholin-4-yl}phenyl]limidazo[1,2-a]pyrazin-8-
amine;

6-(4-methyl-3,4-dihydro-2H-1,4-benzoxazin-7-yl)-N-[4-(morpholin-4-
yl)phenyllimidazo[1,2-a]pyrazin-8-amine;
6-(4-methyl-3,4-dihydro-2H-1,4-benzoxazin-6-yl}-N-[4-(morpholin-4-
yl)phenyl]imidazo[1,2-a]pyrazin-8-amine;
6-[8-({4-[(3S)-3-hydroxypyrrolidin-1-ylJphenyi}amino)imidazo[1,2-a]pyrazin-6-yl]-
3,4-dihydro-2H-1,4-benzoxazin-3-one;
(3R)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl}imidazo[1,2-a]pyrazin-8-
yllJamino}phenyl)-3-methylpiperidin-3-ol;
6-[8-{{4-[(3S)-3-hydroxy-3-methylpiperidin-1-yl]phenyl}amino)imidazo[ 1,2-
a]pyrazin-6-yl]-3,4-dihydro-2H-1,4-benzoxazin-3-one;
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N- (3, 4-di net hoxyphenyl) - 6- (1H ndol-6-yl )i m dazo[ 1, 2- al pyrazi n-8- am ne

386.3 HNO \ O N ----- N N- (3, 4-di net hoxyphenyl)-6-(1 -

nmet hyl - 1H 1, 3- benzodi azol -6- yl )i m dazo[ 1, 2-a] pyrazi n-8-am ne 401. 2

100.,..... wo-2010kdb257 . # / O N-(4- et hoxy- 3- net hoxypheny 1)pcGrus2009/006445

(1-met hyl - 1H-i ndazol -5- yl )i m dazo[ 1, 2- a] pyrazi n-8-am ne 415.6 WO

2010/ 068257PCT/ US2009/ 006445 HN 11" NNCr.-

N- (4- et hoxy- 3- met hoxyphenyl) - 6- (1-nethyl-1Hindazol-6- Aim

i dazo[ 1, 2- a] pyrazi n-8-am ne 415.5
6-[8-({4-[(3R)-3-hydroxy-3-methylpiperidin-1-yl]phenyl}amino)imidazo[1,2-

a)pyrazin-6-yl]-3,4-dihydro-2H-1,4-benzoxazin-3-one;
6-[8-({4-[{35)-3-hydroxy-3-methylpiperidin-1-ylJphenyl}amino)imidazo[1,2-
a)pyrazin-6-yl]-2,3-dihydro-1H-indol-2-one;
6-[8-{{4-[(3R)-3-hydroxy-3-methylpiperidin-1-yl]phenyl}amino)imidazo[1,2-
a)pyrazin-6-yl]-2,3-dihydro-1H-indol-2-one;
(3R)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-

| yllamino}phenyl)-3-methylpiperidin-3-ol;
(35)-3-methyl-1-(4-{[6-(1-methyl-1H-1,3-benzodiazol-5-yl)imidazo[ 1,2-a]pyrazin-
8-yllamino}phenyl)piperidin-3-ol;
(3R)-3-methyl-1-(4-{[6-(1-methyl-1H-1,3-benzodiazol-5-yl)imidazo[ 1,2-a]pyrazin-
8-yllamino}phenyl)piperidin-3-ol;
(3R)-3-methyl-1-(4-{[6-(1-methyl-1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-
8-yllamino}phenyl)piperidin-3-ol;
6-(8-([4-(4-ethylpiperazin-1-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yi)-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
6-(1,3-benzothiazol-6-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine;
6-(1,3-benzothiazol-5-yl}-N-[4-(morpholin-4-yl}phenyl]imidazo[1,2-a]pyrazin-8-
amine;
6-(1,3-benzoxazol-6-yl)-N-[4-(morpholin-4-yl)pheny|]imidazo[1,2-a]pyrazin-8-
amine;
6-(1H-indazol-5-yi)-N-[4-{(morpholin-4-yl)phenyl]imidazo[1,2-a]pyrazin-8-amine;
(3S)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllJamino}phenyl)-3-methylpiperidin-3-ol;
(35)-3-methyl-1-(4-{[6-(1-methyl-1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-
8-yllamino}phenyl)piperidin-3-ol;
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]amino}phenyl)-3-
methylazetidin-3-ol;
N-{4-[(4-ethylpiperazin-1-yl)methyl]phenyl}-6-(1-methyl-1H-1,3-benzodiazol-6-
yllimidazo[1,2-a]pyrazin-8-amine;
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HN 10 . N-(3, 4-di met hoxyphenyl)-6-(1- nmethyl-1HI ndazol 5-
1 dazo[ 1, 2-a] pyrazin-8-amne 401.3 FINO 6 NO ft N
1, 2, 3-benzotriazol -6-yl)-N(3, 4-di net hoxyphenyl )i m dazo[ 1, 2-

/
)im
(1H
pyrazi n-GoaniowesRB8. 2 HN 10 6 N H N > PCT/US2009/006445
(3, 4-di et hoxypheny1) - 6- { 1H m dazo[ 4, 5- b] pyri di n- 6-

}imdazo[ 1, 2-a] pyrazi n-8-anm ne 388. 3 (

2-[ethyl{4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)amino]ethan-1-ol;
1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)azetidin-3-ol;
7-(8-{[4-(morpholin-4-yl)pheny|]laminolimidazo|1,2-a]pyrazin-6-yl)-2H,3H,4H-
pyrido[3,2-b][1,4]oxazin-3-one;
6-(1-methyl-1H-indazol-5-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine;

1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenoxy)-2-
methylpropan-2-ol;
6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-N-[4-(morpholin-4-yl)phenyl)imidazo[ 1,2-
al]pyrazin-8-amine;
4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yljamino}phenyl)piperazin-2-
one;

6-(1-methyl-1H-1,3-benzodiazol-6-yl)-N-[4-(morpholin-4-
ylmethyl)phenyl]imidazo[1,2-a]pyrazin-8-amine;
6-(1H-1,3-benzodiazol-6-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine;

1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl})imidazo{1,2-a]pyrazin-8-
yllamino}phenyl)azetidin-3-ol;
6-(1H-indazol-6-yl)-N-[4-(1,4-oxazepan-4-yl)phenyl]imidazo{1,2-a]pyrazin-8-
amine;
(3S)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-3-
methylpiperidin-3-ol;
(3R)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllJamino}phenyl)-3-
methylpiperidin-3-ol;

(39)-1-(4-{[6-{ 1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllJamino}phenyl)-3-
methylpyrrolidin-3-ol;
(3R)-1-(4-{[6-(1H-indazo!-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-3-
methylpyrrolidin-3-0l;
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O HN N N 6-(1, 3-benzoxazol -5-y1)-N (3, 4- di met hoxyphenyl )i m dazo[ 1, 2-

a] pyrazi n-8-am ne 388.7 WD 2010/ 068257PCT/ US2009/ 006445 St.-. HN N--11
ON 6- (1, 3-benzoxazol - 6-y1)-N- (3, 4- di met hoxyphenyl )i m dazo[ 1, 2-
a] pyrazi n-wWoaniores2388.3 am NH W  6-(8-[(3, 4- PCT/US2009/006445

di met hoxyphenyl ) am no] i m dazo[ 1, 2-a]pyrazin-6-yl}-4-nethyl-3, 4-
di hydro-2H- 1, 4- benzoxazi n- 3-one 4324 \ HN . u

6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-3,4-dihydro-2H-
1,4-benzoxazin-3-one;

6-(8-{[4-(3-hydroxyazetidin-1-yl)phenyllamino}imidazo[ 1,2-a]pyrazin-6-yl}-2,3-
dihydro-1H-indol-2-one;
6-(8-{[4-(3-hydroxy-3-methylpyrrolidin-1-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-
yh-3,4-dihydro-2H-1,4-benzoxazin-3-one;
6-(1-methyl-1H-1,3-benzodiazol-6-yl}-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-
a]pyrazin-8-amine;
6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-
a]pyrazin-8-amine;
1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)-4-methylpiperidin-4-ol;
1-(4-{[6-(1H-indol-6-yhimidazo[1,2-a]pyrazin-8-yl]Jamino}phenyl}-4-
methylpiperidin-4-ol;
1-(4-{[6-(1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)azetidin-3-ol;
1-(4-{[6-(1-methyl-1H-1,3-benzodiazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)azetidin-3-ol;
1-(4-{[6-(1-methyl-1H-1,3-benzodiazol-5-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)azetidin-3-ol;
6-(1-methyl-1H-1,3-benzodiazol-5-yl)-N-[4-(morpholin-4-yl)phenyl]imidazo[1,2-
a)pyrazin-8-amine;
6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-2,3-dihydro-1H-
indol-2-one;
6-(8-{[4-(3-hydroxyazetidin-1-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one;
5-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)-2,3-dihydro-
1,3-benzoxazol-2-one;
4-{[6-(1H-indazo!-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-N,N-dimethylbenzene-1-
sulfonamide;
6-(1H-indazol-6-yl)-N-{4-[4-(propan-2-yl)piperazin-1-yl]phenyl}imidazo[1,2-
a]pyrazin-8-amine;

7



.--- N (3, 4-di net hoxyphenyl)-6-(1- nethyl-1Hindazol -6-

yl)imdazo[ 1, 2-a] pyrazin-8-amne 400.3 NI-1 HN N---N O

N- (3, 4-di net hoxyphenyl)-6-(1 I-1indol-5-yl)imdazo[1, 2-a] pyrazin-8- am ne
386.4 0 (WoldoMs2shNH2 6- (8-[ (3, 4- di met hoxyphenyl ) am nejrius:6806441s

2-a] pyrazin-6-yl }qui nolin-3-amne 413.7 W) 20101068257PCT711S20091006445
OH 0

2-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-7-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)-2-methylpropan-1-ol;
4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)thiomorpholine-
1,1-dione;
6-(1H-indazol-6-yl)-N-[4-(2-methylmorpholin-4-yl)phenyllimidazo[1,2-a)pyrazin-8-
amine;

and pharmaceutically acceptable salts thereof.

[0120] Also provided is at least one chemical entity chosen from:
N-(4-ethoxy-3-methoxyphenyl)-6-(1H-indazol-6-yi)-5-methylimidazof 1,2-
a]pyrazin-8-amine,
1-(4-{[6-(1H-indazol-6-yl)-5-methylimidazo[1,2-a]pyrazin-8-y|Jamino}phenyl)-4-
methylpiperidin-4-ol,
N,6-bis[4-(morpholin-4-yl)phenyilimidazo[1,2-alpyrazin-8-amine,
2-[1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)piperidin-4-
yl]ethan-1-ol, |
6-[3-(morpholin-4-yl)phenyl]-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine,
2-[6-{8-{[4-(morpholin-4-ylphenyllamino}imidazo[1,2-a)pyrazin-6-yl)-1H-indol-3-
yllethan-1-ol,
[1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]amino}phenyl)piperidin-4-
yllmethanol,
1-[4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yilamino}phenyl)piperazin-1-
yllethan-1-one,
6-(5-chloro-8-{[3-methoxy-4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-
6-yl)-2,3-dihydro-1H-indol-2-one,
5-chloro-N-[3-methoxy-4-(morpholin-4-yl)phenyl]-6-{ 1H-pyrrolo[3,2-b]pyridin-6-
yl}imidazo[1,2-a]pyrazin-8-amine,
N-methyl-5-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yl)pyridin-3-amine,
6-(1H-indazol-6-yl)-N-{4-{7-0xa-2-azaspiro[3.5]nonan-2-yl}phenyl)limidazo[1,2-
alpyrazin-8-amine,
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FINNH 2-(4-([6-(1Hindazol-6- yl)imdazo[1, 2-a] pyrazin-8-

yl | am no} phenyhpropan-2-ol 385.1 40 ' HN H2ZN O H 5-{8-[ (3, 4-

di met hoxyphenypam nol]imid azo[1l, 2-a]pyrazin-6-yll-1Hindazol-3- am ne

402.1 HN wo-26010068s51{ 81( 3, 4- di met hoxyphenyDami no] i m dazofriis2009/006445

2-a] pyrazin-6-y1}-1H 1, 3- benzodi azol -2-am ne 402. 3 NHN 41 6-(84(3, 4-

di met hoxyphenyl )am i nol i m dazo[ 1,

2-a] pyrazin-6-yl}-2H, 3H, 4Hpyri do[ 3, 2- 131[ 1, 4] oxazi n- 3- one
6-(2-methyl-1H-1,3-benzodiazol-6-yl)-N-[4-(morpholin-4-yl)phenyl]imidazo[1,2-
alpyrazin-8-amine,
5-(8-{[4-(3-hydroxy-3-methylazetidin-1-yl)phenyl]amino}imidazof1,2-a]pyrazin-6-
yl)-1-methyl-2,3-dihydro-1H-1,3-benzodiazol-2-one,
N-{4-[(2R,6S)-2,6-dimethylmorpholin-4-y[Jphenyl}-6-(1H-indazol-6-yl)imidazo[1,2-
alpyrazin-8-amine,
N-[6-(1H-indazol-6-yi)-5-methylimidazo[1,2-a]pyridin-8-yl]-6-(morpholin-4-
yl)pyridin-2-amine,
[(2R)-6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-2-yljmethanol,
6-(1H-indazol-6-yl)-N-[3-(methoxymethyl)-4-(morpholin-4-yl)phenyl]imidazo[ 1,2-
alpyrazin-8-amine, )
7-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-1,2,3,4-
tetrahydrogquinoxalin-2-one,
5-chloro-6-(1H-indazol-6-yl)-N-[3-methoxy-4-(morpholin-4-yl)phenyl]imidazo[1,2-
ajpyrazin-8-amine,
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-3-
methylazetidin-3-amine,
[(2S)-6-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-2-yljmethanol,
7-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)-1,2,3,4-
tetrahydroquinolin-2-one,
5-{[6-(1H-indazo!-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-(morpholin-4-
yl)benzonitrile,
6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-3-methyl-N-[4-(morpholin-4-
yl)phenyllimidazo[1,2-a]pyrazin-8-amine,
N-[3-methoxy-4-(morpholin-4-yl)phenyl]-3-methyl-6-{ 1H-pyrrolo[3,2-b]pyridin-6-
yllimidazo[1,2-a]pyrazin-8-amine,
5-methyl-6-(2-methyl-1H-1,3-benzodiazol-6-yl)-N-[4-(morpholin-4-
yl)phenyllimidazo[1,2-a]pyrazin-8-amine,
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419.5 NO 6 NC NN a NH W 6-(84(3, 4-di net hoxyphenyl )am no]i m dazo[ 1,
2-a] pyrazin-6-yl}-2-nethyl-3,4- dihydro-2H 1, 4-benzoxazi n-3-one 432.5 WO
2010/ 068257PCT/ US2009/ 006445 N N NH 6-{8-[(3, 4-

di met hoxy plenylojesssno] i m dazo[ 1, 2-a] pyrazin-6-yl}-2 , cdiuséooddesds 4-
di hydro-21-1-1, 4- benzoxazi n- 3-one 446. 4 NO H

5-ethyl-6-(1H-indazol-6-yl)-N-[4-(morpholin-4-yl)pheny(limidazo[1,2-a]pyrazin-8-
amine,
1-methyl-6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-ajpyrazin-6-yl)-2,3-
dihydro-1H-1,3-benzodiazol-2-one,
6-(3-methyl-8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-2,3-
dihydro-1H-indol-2-one,
1,3-dimethyl-5-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[ 1,2-a]pyrazin-6-yl)-
2,3-dihydro-1H-1,3-benzodiazol-2-one,
2-[6-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-1H-indazol-
3-yl]propan-2-ol, -
6-(4-fluoro-1H-indol-6-yl)-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine,

5-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yl]Jamino}-2-(morpholin-4-
yl)benzamide,
5-(8-{[3-methoxy-4-(morpholin-4-yl)phenyllamino}-5-methylimidazo[1,2-a]pyrazin-
6-yl)-2,3-dihydro-1H-1,3-benzodiazol-2-one,
5-(5-methyl-8-{{4-(morpholin-4-yl)phenyllamino}imidazo[1,2-alpyrazin-6-yi)-2,3-
dihydro-1H-1,3-benzodiazol-2-one, '
[2-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-
yl)phenyllmethanol,
1-methyl-5-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-2,3-
dihydro-1H-1,3-benzodiazol-2-one, '
2{6-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-3,4-dihydro-
2H-1,4-benzoxazin-4-yljethan-1-ol,
(3R)-2,2-dimethy!-6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yl)-2,3-dihydro-1H-indol-3-ol, .
6-(1H-indazol-6-yl)-N-{3-methoxy-4-[4-(2-methoxyethyl)piperazin-1-
yllphenyllimidazo[1,2-a]pyrazin-8-amine,
2-(4-{2-methoxy-4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}limidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}piperazin-1-yl)ethan-1-ol,
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HN O 0. nt,, OH 7-{8-[(3,4- dinethoxyphenyl)am no]i m dazo[1,

2-a] pyrazin-6-yl}quinolin-2-ol 414.3 H HNO 2-(4-{[6-(1Hindazol-6-
yflim dazo[ 1, 2-a] pyrazin-8- yliamino}phenyl)-2-nethylpro pan-1-ol 3993 H
, NN HZN Wi 20fr06€dst (3, 4- di met hoxyph enyl ) am no] i m i dazefibao09/006145

2-a] pyrazin-6-y1}-11-1-indazol -3- amne 400.2 H,N N\

1-[6-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)-1H-indazol-
3-yllethan-1-ol,
2-6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-1H-indazol-
3-yllethan-1-ol,
2-{[5-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)pyridin-3-
yllamino}ethan-1-ol,
N-[3-methoxy-4-(morpholin-4-yl)phenyl]-5-methyl-6-{1H-pyrrolo[3,2-b]pyridin-6-
yl}imidazo[1,2-a]pyrazin-8-amine,
(35)-2,2-dimethyl-6-(8-{[4-(morpholin-4-yl)phenyllJamino}imidazo[1,2-a]pyrazin-6-
yl)-2,3-dihydro-1H-indol-3-oi,
N-{4-[4-(3-fluoropropyl)piperazin-1-yllphenyl}-6-(1H-indazol-6-yl)imidazo[1,2-
a]pyrazin-B;amine,
6-(1H-indazol-6-yl)-N-[4-(oxan-4-yl)phenyl}imidazo[1,2-a]pyrazin-8-amine,
N-[4-(4-flucropiperidin-1-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
amine, |
6-(1H-indazol-6-yt)-N-[3-(2-methoxyethoxy)-4-(morpholin-4-
yl)phenyl]limidazo[1,2-a]pyrazin-8-amine,
6-(1H-indazol-6-yl)-N-[4-(4H-1,2,4-triazol-4-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine,

N-[4-(3, 3-difluoropyrrolidin-1-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[ 1,2-a)pyrazin-
8-amine,
6-(1H-indazol-6-yl)-N-[3-methoxy-4-(morpholin-4-yl)phenyl]-5-methylimidazo[1,2-
alpyrazin-8-amine, ‘
2,2-dimethyi-6-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-
2,3-dihydro-1H-indol-3-one
6-(1H-indazol-6-yl)-N-[3-methoxy-4-(methoxymethyl)phenyl]imidazo[1,2-
alpyrazin-8-amine,
1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}-2-methoxyphenyl)-2-
methylpropan-2-ol,
[(2S)-4-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)morpholin-2-y|Jmethanol,
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HN N OH (4-{[6-(1Hindazol -6-yl)im dazo[ 1, 2- a] pyrazin-8-yl]am no)- 2-
nmet hoxyphenyl ) met hanol 385.3 WO 2010/ 068257PCT/ US2009/ 006445 .1 HN
6- (2, 3-di hydro- 1H i ndol- 6-y1) - N( 3, 4- di net hoxyphenyl )i m dazo[ 1, 2-

a] pyr azi n-goaiongs388. 8 HZN N, H 40 N N O H N16- ( 3- an naTits2ingdeaq - 5-
yl )i m dazo[ 1, 2- a] pyrazi n-8-y11- 3, 4- di hydro-2H 1, 4- benzoxazi n-6- am ne
399.2 H 1 ./"\VvN?,

N-[4-(4,4-difluoropiperidin-1-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-
8-amine,

6-(1H-indazol-6-yi)-N-{3-methoxy-4-[(2-
methoxyethoxy)methyllphenyl}imidazo[1,2-a]pyrazin-8-amine,
2-[2-(morpholin-4-yl)-5-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[ 1,2-a]pyrazin-8-
ylyamino]phenoxylethan-1-ol,
6-(1H-indazol-6-yl)-N-[4-(3-methoxy-3-methylazetidin-1-yl)phenyl]imidazo[1,2-
ajpyrazin-8-amine,
5-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)pyridin-3-amine,
N-[4-(morpholin-4-yl)phenyi]-6-(1,5-naphthyridin-3-yl)imidazo[1,2-a]pyrazin-8-
amine,

3-ethyl-1-(4-{[6-(1H-indazol-6-yl)imidazo[ 1,2-a]pyrazin-8-
ylJamino}phenyl)azetidin-3-ol,
N-[4-(3-fluoro-3-methylazetidin-1-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[1,2-
alpyrazin-8-amine,
N-[4-(3,3-difluoropiperidin-1-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[1,2-a)pyrazin-
8-amine,

[(2R)-4-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[ 1,2-a]pyrazin-8-
yilamino}phenyl)morpholin-2-yllmethanaol,
N-[4-(3,3-difluoroazetidin-1-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[ 1,2-a]pyrazin-8-
amine,
(35)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}-2-methoxyphenyl)pyrrolidin-3-ol,
(3R)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yilamino}-2-methoxyphenyl)pyrrolidin-3-ol,
N-[4-(3-fluoroazetidin-1-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[ 1,2-a]pyrazin-8-
amine,
6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-N-[3-methoxy-4-(morpholin-4-yl}phenyl]-
5-methylimidazo[1,2-a]pyrazin-8-amine,
N,N-diethyl-6-{8-{[4-(morpholin-4-yl)phenyl]laminclimidazo[1,2-a]pyrazin-6-yl)-1H-
indazol-3-amine,
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H N-{4-[ 3- (di net hyl am no) pr opoxy] - 3-net hoxypheny1l}-6-(1Hindazol - 6-

yl )i m dazo[ 1, 2-a] pyrazi n-8-am ne 458.7 HNN \ HN
isO.."...--.."."-OH 3-(4-{[6-(1Hindazol -6- yl)imdazo[ 1, 2-a] pyrazi n- 8-
yl ] am no} -we 20@lobs2sy phenoxy) propan- 1-ol 431.6 H N N\ pci/uskivobsi4s

(38)-3-hydroxy-3-methyl-6-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-
a)pyrazin-6-yl)-2,3-dihydro-1H-indol-2-one,
N-[4-(morpholin-4-yl)phenyl!]-6-(quinoxalin-6-yl)imidazo[1,2-alpyrazin-8-amine,
(3R)-3-hydroxy-3-methyl-6-(8-{[4-(morpholin-4-yl)phenyl]laminoc}imidazo([1,2-
a)pyrazin-6-yl)-2,3-dihydro-1H-indol-2-one,
6-(1H-indazol-6-yl)-N-{3-methoxy-4-[(2S)-oxolan-2-
yimethoxy]phenyllimidazo[1,2-a)pyrazin-8-amine,
6-(8-{[3-methoxy-4-(morpholin-4-yl)phenyllamino}-5-methylimidazo[1,2-a]pyrazin-
6-yl)-2,3-dihydro-1H-indol-2-one,
6-(8-{[3-methoxy-4-(morpholin-4-yl)phenyllamino}-5-methylimidazo[1,2-a]pyrazin-
6-yl)-3,4-dihydro-2H-1,4-benzoxazin-3-one,
(38)-1-{4-[(6-{1H,2H,3H-pyrido[2,3-b][1,4]oxazin-7-yl}imidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}pyrrolidin-3-ol,
(3R)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)pyrrolidin-3-ol,
6-[8-({4-[(3R)-3-hydroxypyrrolidin-1-yl]-3-methoxyphenyl}amino)imidazo[1,2-
a]pyrazin-6-yl]-2,3-dihydro-1H-indol-2-one,
N-[4-(1H-imidazol-1-yl)phenyl]-6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-amine,
6-(1H-indazol-6-yl)-N-[4-(1H-pyrazol-1-yi)phenyl]imidazo[ 1,2-a]pyrazin-8-amine,
6-[8-({4-[(3R)-3-hydroxypyrrolidin-1-yl)phenyl}amino)imidazo[1,2-a]pyrazin-6-yi]-
2,3-dihydro-1H-indol-2-one,
6-[8-({4-[(38)-3-hydroxypyrrolidin-1-yl]phenyl}amino)imidazo[1,2-a]pyrazin-6-yl]-
2,3-dihydro-1H-indol-2-one,
1-(4-{[6-(1H-indazol-6-yl)-5-methylimidazo[1,2-ajpyrazin-8-yllamino}phenyl)-3-
methylazetidin-3-ol,
(39)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)piperidin-
3-ol,
{3R)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)piperidin-
3-ol,

2-[3-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yl)phenyl]propan-2-ol,
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6- (1H i ndazol - 6-y1) - Nd4- et hoxy3- (pyrrolidin-1-

yl ) phenyl ] i m dazo[ 1, 2- a] pyrazi n-8- am ne 426.3 WO

2010/ 068257PCT/ US2009/ 0064-15 H -. HN N

54[ 6- (1H i weasRlssypi M dazo[ 1, 2- a] pyrazi n- 8-yl ] am nolpcdyd6bevdi-

1H i ndol-2-one 382.3 N HNV OH N 748-[(3, 4-

di met hoxyphenyl ) am no] i m dazo[ 1, 2-a]pyrazin-6-yl}quinoxalin-2-ol 413.5 HN

NCDO HNO
6-(5-methyl-8-{[4-(marpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one,
N-ethyl_—6-(8-{[4-(morpho|in-4-y|)phenyl]amino}imidazo[1 ,2-a]pyrazin-6-yi)-1H-
indazol-3-amine,
2-[4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenyl)piperazin-1-yllethan-1-ol,
6-[8-({4-[(3S)-3-hydroxypyrrolidin-1-yl]-3-methoxyphenyl}amino)imidazo[1,2-
a]pyrazin-6-yi]-2,3-dihydro-1H-indol-2-one,
2-(5-{[6-{1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllJamino}-2-(morpholin-4-
yl)phenoxy)ethan-1-ol,
(3S)-1-(4-{[6-(1-methyl-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)pyrrolidin-3-ol,
6-(5-methyl-8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-2,3-
dihydro-1H-indol-2-one,
2-methyl-1-6-(8-{[4-(morpholin-4-yl}phenyllaminoc}imidazo[1,2-a]pyrazin-6-yl)-2H-
indazol-2-yl]propan-2-ol,
2-methyl-1-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a)pyrazin-8-
yl)amino]phenyl}propan-2-ol,
(38)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[ 1,2-a]pyrazin-8-
yllamino}phenyl)pyrrolidin-3-ol,
2-[4-(8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-ajpyrazin-6-
yl)phenyl]propan-2-ol,
6-(1H-indazol-6-yl)-3-methyl-N-[4-(morpholin-4-yl)phenyllimidazo[ 1,2-a]pyrazin-8-
amine,
N-(2-hydroxyethyl)-N-methyl-6-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-
alpyrazin-6-yl)-1H-indazole-3-carboxamide,
5-chloro-6-(1H-indazol-6-yl)-N-[4-(morpholin-4-yl)phenyl]imidazo[1,2-a]pyrazin-8-
amine,
N-(2-hydroxyethyl)-2-(4-{[6-(1H-indazo!-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenoxy)acetamide,
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7-(8-[(3, 4- di met hoxyphenyl )am no]i m dazo|[ 1,

2-a] pyrazin-6-yl}-1H, 2H, 3Hpyri do[ 2, 3-b] [ 1, 4] oxazi n-2-one 419.5 NH H NnO
N LP1 N-[6-(1Hindazol -6-yl)imdazo[1, 2- a] pyrazin-8-yl]-4-nethyl-3,4-

di hydr o- 2Hvd,2drohesrzoXxazi n- 7- am ne 3983 H N Ni HN . . pciRUS?2009/006445

N- (2-f 1 uoro- 4- net hoxyphenyl)-6- (1Hindazol-6-yl)im dazo[ 1, 2-

a] pyrazi n-8-am ne 375.3 WD 2010/ 068257PCT/ US2009/ 006445 FIN . OP N H--...
5

1-(4-{[6-(1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-methoxyphenyi)-3-
methylazetidin-3-ol,
1-(4-{[6-(1H-indol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)-3-methylazetidin-
3-of,
2-methyl-1-[6-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-1H-
indazol-1-yl]propan-2-ol,
6-(1H-indazol-6-yl)-N-[3-methoxy-4-(oxan-4-yloxy)phenyllimidazo[ 1,2-a)pyrazin-
8-amine,
N-[3-methoxy-4-(morpholin-4-yl)phenyl]-6-(1-methyl-1H-indazol-6-yl)imidazo[1,2-
alpyrazin-8-amine,
6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-5-methyl-N-[4-(morpholin-4-
yl)phenyllimidazo[1,2-a]pyrazin-8-amine,
2-methyl-2-(4-{[6-(1-methyl-1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)propan-1-ol,
1-(3-hydroxy-3-methylazetidin-1-yl)-2-(4-{[6~(1H-indazol-6-yl)imidazo[1,2-
alpyrazin-8-yllJamino}phenoxy)ethan-1-one,
1-[6-(1,3-benzothiazol-5-yhimidazo[1,2-a]pyridin-8-yi}-3-methylurea,
1-[6-(1,3-benzothiazol-5-yl)imidazo[ 1,2-a]pyridin-8-yl]-3-ethylurea,
1-{2-ethoxy-4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yhamino]phenyl}-3-methytazetidin-3-0l,
1-{2-methoxy-4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a)pyrazin-8-
yh)amino]phenyl}-3-methylazetidin-3-ol, _
6-(1H-indol-6-yl)-N-[3-methoxy-4-(morpholin-4-yl)phenyllimidazo[1,2-a]lpyrazin-8-
amine,
6-(1H-indazol-6-yl)-N-[4-(oxan-4-yloxy)phenyllimidazo[1,2-a]pyrazin-8-amine,
6-(8-{[3-methoxy-4-(morpholin-4-yl)phenyl]laminc}imidazo[1,2-alpyrazin-6-yl)-3,4-
dihydro-2H-1,4-benzoxazin-3-one,
6-(1H-indazol-6-yl)-N-[3-(morpholin-4-yl)phenyl]imidazo[1,2-a]pyrazin-8-amine,
2-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenoxy)-N,N-
dimethylacetamide,

79



6- (1H i ndazol - 6-y1) - Nd3- et hoxy4- (pyrrolidin-1-

yl ) phenyl ] i m dazo[ 1, 2-a] pyrazi n-8- am ne 425.5 101

16-(11-1-i ndazol - 6-ypi m dazo[ 1, 2-

Na] pyr azi ng8-¥iblossasB, 4, 5-t et rahydr ol, 5- benzoxazepi n- 7- @girng20888o64sH OH

HN hi H2ZN 101 1-(4-{[6-(3-am no-1Hindazol-6- ypi mdazo[1, 2-a] pyrazin- 8-
yfl am no) phenypethan-1-ol 386.4 ....NO NH 1

3-methyl-1-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}azetidin-3-ol,
1-methyl-5-(5-methyl-8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-
yl)-2,3-dihydro-1H-1,3-benzodiazol-2-one,
1-ethyl-5-(8-{[4-(morpholin-4-yl)phenyl]amino}imidazo[1,2-a]pyrazin-6-yl)-2,3-
dihydro-1H-1,3-benzodiazol-2-one,6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-5-
ethyl-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-amine,
6-(5-ethyl-8-{[4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)-2,3-
dihydro-1H-indol-2-one,
(35)-1-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}piperidin-3-ol,
(35)-1-{2-methoxy-4-[{6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yl)Jamino]phenyl}piperidin-3-ol,
2-(1-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}limidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}piperidin-4-yl)ethan-1-ol,
2-[6-(5-methyl-8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-1H-
indazol-3-yllethan-1-ol,

1-{4-({6-[3-(2-hydroxyethyl)- 1H-indazol-6-yllimidazof1,2-a]pyrazin-8-
yl}amino)phenyi]-3-methylazetidin-3-ol, _
6-[8-({4-[(2R)-2-(hydroxymethyl)morpholin-4-yljphenyl}amino)imidazo[1,2-
a)pyrazin-6-yl}-2,3-dihydro-1H-indol-2-one,
6-8-({4-[(2S)-2-(hydroxymethyl)morpholin-4-yl]phenyi}amino)imidazo[1,2-
a)pyrazin-6-yl]-2,3-dihydro-1H-indol-2-one, "
5-(5-ethyl-8-{[4-(morpholin-4-yl)phenyl|lamino}imidazo[1,2-a]pyrazin-6-yl)-1-
methyl-2,3-dihydro-1H-1,3-benzodiazol-2-one,
5-ethyl-N-[4-{morpholin-4-yl)phenyi]-6-{ 1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-
a)pyrazin-8-amine,
(3R)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}-2-methoxyphenyl)piperidin-3-ol,
N-[4-(morpholin-4-yl)phenyl]-6-(1,2,3,5-tetrahydro-4,1-benzoxazepin-8-
yl)imidazo[1,2-a]pyrazin-8-amine,
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. 6-(3,4-di hydro-2 H1, 4-benzoxazin6-yl)-N -(3,4- dimethoxyph enyl)im

I dazo[ 1, 2- a]pyrazin-8-anmine 404.5 NH NNHO si Ir

N-[ 6- (1H i ndazol -6-yl )i m dazo[ 1, 2- a] pyrazi n-8-yl]-4-nethyl -3, 4-

di hydr o- ZIW(;QﬂD)@@gagqoxam n-6- anine 396.3 WD 2010/ 06825¢PCHERR0NA3/ 006445 H
N NI FI NCQT H

[(3R)-4-{4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)morpholin-3-yijmethanol,
[(3S)-4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a)pyrazin-8-
yllamino}phenylymorphoiin-3-yljmethanol,
(38)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}-2-methoxyphenyl)piperidin-3-ol,
(1-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}piperidin-4-yl)methanol,
[(2R)-4-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}-2-methoxyphenyl)morpholin-2-yllmethanol,
[(25)-4-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}-2-methoxyphenyl)morpholin-2-ylJmethanol,
4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenoxy)cyclohexan-
1-ol,
6-(1H-indazol-6-yl)-N-(4-{2-oxa-6-azaspiro[3.3]heptan-6-yi}phenyl)imidazo[1,2-
a)pyrazin-8-amine,
2-[6-(8-{[3-methoxy-4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)-
1H-indazol-3-yllethan-1-ol,
[(25)-4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}-2-
methoxyphenylimorpholin-2-yljmethanol,
[(2R)-4-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}-2-
methoxyphenyl)morpholin-2-y[jmethanaol,
2-[1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
yl]amino}phenyI)piperidin-4-yl]ethan-1 -0l,
6-(1H-indazol-6-yl)-N-(4-{8-oxa-3-azabicyclo[3.2. 1]octan-3-yl}phenyl)imidazo[1,2-
a)pyrazin-8-amine,

[(3R)-1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-
yllamino}phenyl)pyrrolidin-3-yljmetharniol,
[(3S)-1-{4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-yllamino}phenyl)pyrrolidin-
3-yllmethanol,
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1)i m dazo2- 6-([6-(1Hindazol -61W a] pyrazi n-8-yliam no)-2, 3-di hydr o-
1H i ndol-2-one 382.3 HN. 6 N-N N
N- (3, 4-di net hoxypheny1) - 6-{ 1Hpyrr ol o[ 3, 2-b] pyri di n- 6-

yl }i m dazofyb 281akg¥t azi n-8-amne 387.6 N H PCT/US2009/006445
N-{6- (1H i ndazol -6-y1)i m dazo[ 1, 2- a] pyrazin-8-y1]-3, 4-di hydro-2H1, 4-
benzoxazin-7-amne 384.3 HH2N O.,...... - HN-ae -- N)

5-chloro-6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)-N-[3-methoxy-4-(morpholin-4-
yl)phenyllimidazo[1,2-a]pyrazin-8-amine,
2-[6-(8-{[3-methoxy-4-(morpholin-4-yl)phenyl]Jaminolimidazo[1,2-a]pyrazin-6-yi}-
1H-indol-3-yl]lethan-1-ol,
(3R}-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazof1,2-a]pyrazin-8-
ylJamino}phenyl)piperidin-3-ol,
[1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenyl)piperidin-4-yljmethanol,
(35)-1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl)imidazo[ 1,2-a]pyrazin-8-
ylJamino}phenyl)piperidin-3-ol,
[(28)-4-{4-[{6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
ylyamino]phenyl}morpholin-2-y[jmethanol,
[(2R)-4-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
ylyaminojphenyllmorpholin-2-ylJmethanol,
2-[1-(4-{[6-(1H-indazol-6-yl)imidazo[1,2-a]pyrazin-8-ylJamino}phenyl)pyrrolidin-3-
yi]ethan-1-ol,
6-(1H-indazol-6-yi}-N-[4-(oxan-4-ylmethoxy)phenyl]imidazo[1,2-a]pyrazin-8-
amine,
N-[5-(8-{[4-(morpholin-4-yl)phenyllaminolimidazo[1,2-a]pyrazin-6-yl}pyridin-3-
ylJacetamide,
6-(8-{[3-methoxy-4-(oxan-4-yloxy)phenyllJamino}imidazo[1,2-a]pyrazin-6-yl}-2,3-
dihydro-1H-indol-2-one,
6-(1H-indol-6-yl)-N-[3-methoxy-4-(morpholin-4-yl}phenyl}-5-methylimidazo[1,2-
alpyrazin-8-amine,
6-(1H-indol-6-yl)-5-methyl-N-[4-(morpholin-4-yl)phenyllimidazo[1,2-a]pyrazin-8-
amine,
1-(4-{[6-(3,4-dihydro-2H-1,4-benzoxazin-6-yl}-5-methylimidazo[1,2-a)pyrazin-8-
yllamino}phenyl)-4-methylpiperidin-4-ol,
N-[3-methoxy-4-{oxan-4-yloxy}phenyl]-6-{1H-pyrrolo[3,2-b]pyridin-6-
yllimidazo[1,2-a]pyrazin-8-amine,
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6- {8-[ (4- et hoxy-3- net hoxyphenyl)am no]i m dazo[ 1, 2-

al pyrazin-6-yl}-1Hindazol -3-amne 416.8 N..."- H2N |

N46- ( 2- am noqui nazol i n-6- yG m dazo[ 1, 2-al pyrazi n-8-yl] - 4-

net hy1- 314yghby@eRs2H 1, 4- benzoxazin-6-amine 425.2  Mc®ukko0o/oossid0
2010/ 068257PCT/ US2009/ 006445 0 FIN ( /

6-(1H-indazol-6-yl)-N-(4-{2-0xa-7-azaspiro[3.5]nonan-7-yl}phenyl)imidazol[1,2-
a]pyrazin-8-amine, and 6-(1H-indazol-6-yl)-N-[3-methoxy-4-(oxan-4-
yimethoxy)phenyllimidazo[1,2-a]pyrazin-8-amine,
1-(4-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}limidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}piperazin-1-yl)ethan-1-one,
5-(8-{[3-(2-hydroxyethoxy)-4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-
6-yl)-1-methyl-2,3-dihydro-1H-1,3-benzodiazol-2-one,
[(35)-1-{2-methoxy-4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}pyrrolidin-3-yljmethanol,
5-(8-{[3-methoxy-4-(morpholin-4-yl)phenyl]lamino}imidazo[1,2-a]pyrazin-6-yl)-N-
methylpyridin-3-amine,
5-(8-{[3-methoxy-4-(morpholin-4-yl)phenyi]amino}imidazo[1,2-a]pyrazin-6-yl)-1-
methyl-2,3-dihydro-1H-1,3-benzodiazol-2-one,
5-[8-({4-[(3R)-3-hydroxypiperidin-1-ylJphenyl}amino)imidazo[1,2-a]pyrazin-6-yl]-1-
methyl-2,3-dihydro-1H-1,3-benzodiazol-2-one,
(3R)-1-{2-methoxy-4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}piperidin-3-ol,
4-methyl-7-(8-{[4-(morpholin-4-yl)phenyllamino}imidazo[1,2-a]pyrazin-6-yl)-
1,2,3,4-tetrahydroquinoxalin-2-one,
[(2R)-4-{2-methoxy-4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-alpyrazin-8-
yl)amino]phenylimorpholin-2-yljmethanol, and
(3R)-1-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-6-yl}imidazo[1,2-a]pyrazin-8-
yl)amino]phenyl}piperidin-3-ol,

and pharmaceutically acceptable salts thereof.

[0121]]n all of the foregoing examples, the chemical entities can be administered
alone, as mixtures, or in combination with other active agents.

[0122] Methods for obtaining the novel compounds described herein will be
apparent to those of ordinary skill in the art, suitable procedures being described, for
example, in the reaction schemes and examples below, and in the references cited
herein.
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2-met hyl-2- (4- ([ 6-(1-nmet hyl - 1H1, 3- benzodi azol - 5- ypi m dazo[ 1, 2- a] pyrazi n- 8-
yl | am nol phenyl ) propan-1-ol 413.7 0 . N--. 23 an NH W
6- ( 3, 4-di hydro-2H 1, 4- benzoxazi n6-y1) - N- (4- et hoxy- 3-
met hoxyphegplhiogeghdazol 1, 2- a] pyrazi n-8-am ne 418.4 Fl ‘pkinks2ddonosdss
N-[ 6- (2, 3-di hydro-1Hindol-6- yl)imdazo[1, 2-a]pyrazin-8-yl]-3,4-
di hydro-2H 1 4-benzoxazin-6- , amne 385.3 el HNH\ \
(2- met hoxy-5- ([ 6-(1-nmethyl-1H 1, 3- benzodi azol - 6-ypi m dazo[ 1, 2-
al pyrazi n-8- yl | am nol phenyl ) net hanol 401.2 10 FIN O -14
Reaction Scheme 1

L

H;CH,CO.__OCH,CH; __ Stpl N*Hf“ N __Step2 | N)\fN N
L 2 103

: N)ﬁr Ry R, R4

100 N

[0123] Referring to Reaction Scheme 1, Step 1, an excess (such as about 3.5
equivalents) of a compound of Formula 100, where L is a leaving group such as
bromide is combined with an aqueous solution of acid (such as 48% aqueous hydrogen
bromide), and the mixture is stirred at reflux for about 2 h. The mixture is coo|éd to
about 40 °C and base (such as solid sodium bicarbonate) is added. The reaction
mixture is filtered and a compound of Formula 101, where L is a leaving group such as
bromide is added, and the reaction mixture is stirred at reflux for about 16 h. The
product, a compound of Formula 102, is isolated and optionally purified.

[0124] Referring to Reaction Scheme 1, Step 2, a solution of a compound of
Formula 103 in a polar solvent such as N,N-dimethylformamide is added an excess
{such as about 1.3 equivalents) to a compound of Formula 102, where L is a leaving
group such as bromide. An organic base such as N,N-diisopropylethylamine is added
and the mixture is stirred at about 120 °C for about 13 h. The product, a compound of
Formula 104, is isolated and optionally purified.

[0125] Referring to the Reaction Scheme 1, Step 3, a mixture of a compound of
Formula 105, where L is a leaving group such as bromide is combined with an excess
of bis(pinacolato)diboron (such as about 1.1 equivalents) and an excess of an inorganic
base (such as about 3.0 equivalents), such as potassium acetate in a polar solvent such
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HI, 6-(1Hindazol-6-yl)-N-(412-nethyl 1-(norpholin-4-yl)propan-2-
yl ] phenyl | i m dazo[ 1, 2-a] pyrazi n-8- am ne 468.6 WO
2010/ 068257PCT/ US2009/ 006445 $ N SI N-[6-(1H i ndol-6-Ai m dazo[1, 2-
a] pyr azi n-Boydiorés24r di hydr o- 2H 1, 4- benzoxazi n- 6- am ne pg®sdoododdsfa HVCNH
b7-e{n8z-[ O( x4- anzi ent -t gl - 3, 4-di hydro-211-1, 4-
yCam no] i m dazo[ 1, 2- a] pyrazi n-6- yl}quinoxalin-2-ol 426.2 HN O N--N <O
1-(4-([6-(1, 3-benzot hi azol -5- yG m dazo[ 1, 2-a] pyrazi n- 8-
yl ] am no} phenyl ) et han-1-ol 388.7 O FIN HN. N

as dimethyl sulfoxide. The reaction mixture is sparged with nitrogen and stirred for

about 5 min. The reaction mixture is treated with about 0.2 equivalent of dichloro 1,1-
bis(diphenylphosphino)ferrocene palladium(ll) dichloromethane and stirred at about 80
°C for about 3 h. The product, a compound of Formula 106, is isolated and optionally
purified.

[0126] Referring to Reaction Scheme 1, Step 4, an excess of compound of
Formula 106 (such as about 1.1 equivalents) and a compound of Formula 104 where L
is a leaving group such as bromide are taken up in an aqueous solution of base (such
as 1M sodium carbonate) and an inert solvent such as 1,4-dioxane. The reaction
mixture is sparged with nitrogen and stirred for about 5 min. The resulting mixture is
treated with about 0.1 equivalent of tetrakis(triphenylphosphine)palladium(0) and
reacted under microwave irradiation at about 135 °C for about 30 min. The resulting
product, a compound of Formula 107, is isolated and optionally purified.

[0127] Accordingly, provided is a method of treating a patient, for example, a
mammal, such as a human, having a disease responsive to inhibition of Syk activity,
comprising administrating to the patient having such a disease, an effective amount of
at least one chemical entity described herein.

[0128] In some embodiments, the chemical entities described herein may also
inhibit other kinases, such that disease, disease symptoms, and conditions associated
with these kinases is also treated.

[0129] Methods of treatment also include inhibiting Syk activity and/ or inhibiting
B-cell activity, by inhibiting ATP binding or hydrolysis by Syk or by some other
mechanism, in vivo, in a patient suffering from a disease responsive to inhibition of Syk
activity, by administering an effective concentration of at least one chemical entity
chosen described herein. An example of an effective concentration would be that
concentration sufficient to inhibit Syk activity in vitro. An effective concentration may be
ascertained experimentally, for example by assaying blood concentration of the
chemical entity, or theoretically, by calculating bioavailability.

[0130] In some embodiments, the condition responsive to inhibition of Syk
activity and/ or B-cell activity is cancer, an allergic disorder and/or an autoimmune
and/or inflammatory disease, and/or an acute inflammatory reaction.
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[0131] Also provided is a method of treating a patient having cancer, an allergic
disorder and/or an autoimmune and/or inflammatory disease, and/or an acute
inflammatory reaction, by administering an effective amount of at least one chemical
entity described herein.

[0132] In some embodiments, the conditions and diseases that can be affected
using chemical entities described herein, include, but are not limited to; allergic
disorders, including but not limited to eczema, allergic rhinitis or coryza, hay fever,
bronchial asthma, urticaria (hives) and food allergies, and other atopic conditions;
autoimmune and/or inflammatory diseases, including but not limited to psoriasis,
Crohn's disease, irritable bowel syndrome, Sjogren’s disease, tissue graft rejection, and
hyperacute rejection of transplanted organs, asthma, systemic lupus erythematosus
(and associated glomerulonephritis), dermatomyositis, multiple sclerosis, scleroderma ,
vasculitis (ANCA-associated and other vasculitides), autoimmune hemolytic and
thrombocytopenic states, Goodpasture's syndrome {and associated glomerulonephritis
and pulmonary hemorrhage), atherosclerosis, rheumatoid arthritis, chronic Idiopathic
thrombocytopenic purpura (ITP), Addison's disease, Parkinson's disease, Alzheimer's
disease, diabetes, septic shock, myasthenia gravis, and the like; acute inflammatory
reactions, including but not limited to skin sunburn, inflammatory pelvic disease,
inflammatory bowel disease, urethritis, uvitis, sinusitis, pneumonitis, encephalitis,
meningitis, myocarditis, nephritis, osteomyelitis, myositis, hepatitis, gastritis, enteritis,
dermatitis, gingivitis, appendicitis, pancreatitis, and cholocystitis; polycystic kidney
disease, and cancer, including but not limited to, B-cell lymphoma, lymphoma (including
Hodgkin's and non-Hodgkins lymphoma), hairy cell leukemia, multiple myeloma,
chronic and acute myelogenous leukemia, and chronic and acute lymphocytic leukemia.

[0133] Syk is a known inhibitor of apoptosis in lymphoma B-cells. Defective
apoptosis contributes to the pathogenesis and drug resistance of human leukemias and
lymphomas. Thus, further provided is a method of promoting or inducing apoptosis in
cells expressing Syk comprising contacting the cell with at least one chemical entity
described herein.

[0134] Also provided are methods of treatment in which at least one chemical
entity described herein is the only active agent given to a patient and also includes
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methods of treatment in which at least one chemical entity described herein is given to a
patient in combination with one or more additional active agents.

[0135] Thus in some embodiments, a method of treating cancer, an allergic
disorder and/or an autoimmune and/or inflammatory disease, and/or an acute
inflammatory reaction comprises administering to a patient in need thereof an effective
amount of at least one chemical entity described herein, together with a second active
agent, which can be useful for treating a cancer, an allergic disorder and/or an
autoimmune and/or inflammatory disease, and/or an acute inflammatory reaction. For
example the second agent may be an anti-inflammatory agent. Treatment with the
second active agent may be prior to, concomitant with, or following treatment with at
least one chemical entity described herein. In some embodiments, at least one
chemical entity described herein is combined with another active agent in a single
dosage form. Suitable antitumor therapeutics that may be used in combination with at
least one chemical entity described herein include, but are not limited to,
chemotherapeutic agents, for example mitomycin G, carboplatin, taxol, cisplatin,
paclitaxel, etoposide, doxorubicin, or a combination comprising at least one of the
foregoing chemotherapeutic agents. Radiotherapeutic antitumor agents may also be
used, alone or in combination with chemotherapeutic agents.

[0136] Chemical entities described herein can be useful as chemosensitizing
agents, and, thus, can be useful in combination with other chemotherapeutic drugs, in
particular, drugs that induce apoptosis.

[0137] A method for increasing sensitivity of cancer cells to chemotherapy,
comprising administering to a patient undergoing chemotherapy a chemotherapeutic
agent together with at least one chemical entity described herein in an amount sufficient
to increase the sensitivity of cancer cells to the chemotherapeutic agent is also provided
herein.

[0138] Examples of other chemotherapeutic drugs that can be used in
combination with chemical entities described herein include topoisomerase | inhibitors
(camptothesin or topotecan), topoisomerase Il inhibitors (e.g. daunomycin and
etoposide), alkylating agents (e.g. cyclophosphamide, melphalan and BCNU), tubulin
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directed agents (e.g. taxol and vinblastine), and biological agents (e.g. antibodies such
as anti CD20 antibody, IDEC 8, immunotoxins, and cytokines).

[0139] In some embodiments, the chemical entities described herein are used in

combination with Rituxan® (Rituximab) or other agents that work by selectively
depleting CD20+ B-cells.

[0140] Included herein are methods of treatment in which at least one chemical
entity described herein is administered in combination with an anti-inflammatory agent.
Anti-inflammatory agents include but are not limited to NSAIDs, non-specific and COX-
2 specitic cyclooxgenase enzyme inhibitors, gold compounds, corticosteroids,
methotrexate, tumor necrosis factor receptor (TNF) receptors antagonists,
immunosuppressants and methotrexate.

[0141] Examples of NSAIDs inciude, but are not limited to ibuprofen,
flurbiprofen, naproxen and naproxen sodium, diclofenac, combinations of diciofenac
sodium and misoprostol, sulindac, oxaprozin, diflunisal, piroxicam, indomethacin,
etodolac, fenoprofen calcium, ketoprofen, sodium nabumetone, sulfasalazine, tolmetin
sodium, and hydroxychloroquine. Examples of NSAIDs also include COX-2 specific
inhibitors (i.e., a compound that inhibits COX-2 with an ICss that is at least 50-fold lower
than the ICso for COX-1) such as celecoxib, valdecoxib, lumiracoxib, etoricoxib and/or
rofecoxib.

[0142] In a further embodiment, the anti-inflammatory agent is a salicylate.
Salicylates include but are not limited to acetylsaticylic acid or aspirin, sodium salicylate,
and choline and magnesium salicylates.

[0143] The anti-inflammatory agent may also be a corticosterocid. For example,
the corticosteroid may be chosen from cortisone, dexamethasone, methylprednisolone,
prednisolone, prednisolone sodium phosphate, and prednisone.

[0144] In some embodiments, the anti-inflammatory therapeutic agent is a gold
compound such as gold sodium thiomalate or auranofin.

[0145] In some embodiments, the anti-inflammatory agent is a metabolic
inhibitor such as a dihydrofolate reductase inhibitor, such as methotrexate or a
dihydroorotate dehydrogenase inhibitor, such as leflunomide.
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[0146] In some embodiments, combinations in which at least one anti-
inflammatory compound is an anti-C5 monoclonal antibody (such as eculizumab or
pexelizumab), a TNF antagonist, such as entanercept, or infliximab, which is an anti-
TNF alpha monoclonal antibody are used.

[0147] In some embodiments, combinations in which at least one active agent is
an immunosuppressant compound such as methotrexate, leflunomide, cyclosporine,
tacrolimus, azathioprine, or mycophenolate mofetil are used.

[0148] Dosage levels of the order, for example, of from 0.1 mg to 140 mg per
kilogram of body weight per day can be useful in the treatment of the above-indicated
conditions (0.5 mg o 7 g per patient per day). The amount of active ingredient that may
be combined with the vehicle to produce a single dosage form will vary depending upon
the host treated and the particular mode of administration. Dosage unit forms will
generally contain from 1 mg to 500 mg of an active ingredient.

[0149] Frequency of dosage may also vary depending on the compound used
and the particular disease treated. In some embodiments, for example, for the
treatment of an allergic disorder and/or autoimmune and/or inflammatory disease, a
dosage regimen of 4 times daily or less is used. In some embodiments, a dosage
regimen of 1 or 2 times daily is used. It will be understood, however, that the specific
dose level for any particular patient will depend upon a variety of factors including the
activity of the specific compound employed, the age, body weight, general health, sex,
diet, time of administration, route of administration, and rate of excretion, drug
combination and the severity of the particular disease in the patient undergoing therapy.

[0150] A labeled form of a chemical entity described herein can be used as a
diagnostic for identifying and/or obtaining compounds that have the function of
modulating an activity of a kinase as described herein. The chemical entities described
herein may additionally be used for validating, optimizing, and standardizing bioassays.

[0151] By "labeled" herein is meant that the compound is either directly or
indirectly labeled with a label which provides a detectable signal, e.g., radioisotope,
fluorescent tag, enzyme, antibodies, particles such as magnetic patticles,
chemiluminescent tag, or specific binding molecules, etc. Specific binding molecules
include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. For the
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yl ] am no} phenyl ) pr opan- 2- ol

specific binding members, the complementary member would normally be labeled with
a molecule which provides for detection, in accordance with known procedures, as
outlined above. The label can directly or indirectly provide a detectable signal.

EXAMPLES
[0152] The invention is further illustrated by the following non-limiting examples.
[0153] In the examples below, the following abbreviations have the following

meanings. If an abbreviation is not defined, it has its generally accepted meaning.

DME = dimethyl ether

DMEM = Dulbecco's modified Eagle's medium
DMF = N,N-dimethyliormamide
DMSO’ = dimethylsulfoxide

Et.O = diethylether

qg = gram

h = hour

mg = milligram

min = minutes

mL = milliliter

mmol = millimoles

mM = millimolar

ng = nanogram

nm = nanometer

nM = nanomolar

PBS = phosphate buffered saline
ulL = microliter

uM = micromolar
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402.5 N opNH HO  2-(4-{[6-(1, 4-di methyl-1,2, 3, 4-

tetrahydroq ui noxal in-6-

yl )i m dazo[ 1, 2-a] pyrazi n-8- yl]am no}phenyl) propan-2-ol 429.4 01 HN N---N H
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Al mi dazo[ lwd-alomgsa87z1 n- 8- yl | am no}-2- net hoxyphenyl ) azgidbstoBols 428. 3

WD 2010/ 068257PCT/ U82009/ 006445 RN N N

Example|
Preparation of 6-(benzo[d]thiazol-5-yl)-N-(3,4-dimethoxy-phenyl)imidazo[1,2-
a)pyrazin-8-amine(4)

HJCHZCO\[OCHZCHJ HBr (48% aq); N/,J\Fjd) NH,
- / =
Br NaHCO;; b SN DIPEA N7 N

j:rm2 I PMF Br/J\/N‘/)
N, EOH 2

J\,

e o, H,CO
Hjcio. ,O:tCH, H.C CH N-”Kl/’N
B-B
HC—~g  ‘o—CH 2
e o ° ey ’ 0JS<CH3 B/J\‘/Nj NH
/N Br o Nél\F_N
(S PdCl,_(dppf) CH;_CIz ¢ :©’ Pd(PPh,), ND)\\,NJ)

DMSO 1M Nay,CO4 ¢
80°C, 3 h mioowve  © 7 4
135 °C, 30 min

[0154] Preparation of 6,8-dibromoimidazo[1,2-a)pyrazine (1) A 1-L four-neck
round bottom flask equipped with a temperature probe, mechanical stirrer and reflux
condenser was charged with 2-bromo-1,1-diethoxyethane (68.1 g, 346 mmol} and 48%
aqueous hydrogen bromide (11.3 mL, 99.2 mmol), and the reaction mixture was stirred
at reflux for 2 h. The resulting mixture was allowed to cool to 40 °C and solid sodium
bicarbonate (8.50 g, 101 mmol) was added in small portions until gas evolution was
observed to cease. Caution: initial addition of sodium bicarbonate to the warm solution
resulted in vigorous gas evolution (foaming). The resulting suspension was filtered into
a 1-L four-neck round bottomed flask and the filter cake was washed with ethanol (200
mL). The flask was equipped with a temperature probe, mechanical stirrer and reflux
condenser. 3,5-Dibromopyrazin-2-amine (50.0 g, 198 mmol} was added and the
reaction mixture was heated at reflux, with vigorous stirring, for 16 h. After this time, the
suspension was cooled to 0 °C and filtered. The filter cake was washed with cold
ethanol (50 mL), dried under vacuum and added to a 1-L three-neck round bottomed
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2-(4-([6-(1Hindol-6-yl)imdazo[1, 2- a]pyrazin-8-
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416.7 _ HN OH 2-(416-(2, 3-di net hyl- 2H i ndazol 5- ypi m dazo[ 1, 2- a] pyr azi n- 8-
yl ] am no} phenyppropan-2-ol 413.4 H HN N CH

flask equipped with a mechanical stirrer. Water (200 mL) was added and the vigorously
stirred suspension was treated portion-wise with solid potassium carbonate (27.4 g, 198
mmeol). Caution: gas evolution upon the addition of potassium carbonate observed.
After stirring for 30 min, the resulting precipitate was isolated by filtration and the filter
cake washed with water (100 mL) followed by ethanol (50 mL). The filter cake was
dried at 50 °C to a constant weight, under vacuum to provide 6,8-dibromoimidazo[1,2-
alpyrazine (1) (52.0 g, 94%) as a light yellow solid: 'H NMR (300 MHz, DMSO-d)
89.02 (s, 1H}, 8.23 (s, 1H), 7.90 (s, 1H).

[0155] Preparation of 6-bromo-AN-(3,4-dimethoxyphenyllimidazo[1,2-
ajpyrazin-8-amine (2) A mixture of 3,4l-dimethoxyaniline (18.0 g, 118 mmol), 6,8-
dibromoimidazo[1,2-a]pyrazine (25.0 g, 90.4 mmol), and N,N-diisopropylethylamine
(11.7 g, 90.4 mmol) in DMF (500 mL) was stirred at 120 °C overnight. After this time,
the reaction was cooled to room temperature and concentrated to approximately 100
mL under reduced pressure. The dark brown reaction mixture was poured into ice-cold
water (300 mL) and stirred ior 10 min. The resulting brown precipitate was filtered and
the filter cake washed with water (100 mL). The filter cake was dried under vacuum and
recrystallization from methanol (~800 mL) to afford 6-bromo-N-(3,4,5-
trimethoxyphenyl)imidazo[1,2-a]pyrazin-8-amine (2) (23.3 g, 74%) as a light brown
needle-shaped solid: "H NMR (300 MHz, DMSO-ds) 9.81 (s, 1H), 8.22 (s, 1H), 7.93 (s,
1H), 7.75 (d, J =2.4 Hz, 1H), 7.62 (s, 1H), 7.53 (dd, J= 8.7, 2.4, 1H), 6.94 (d, J=8.7
Hz, 1H), 3.77 (s, 3H), 3.75 (s, 3H); ESI MS m/z349.2 [M + H]"; HPLC, 6.92 min, >99%
(AUC).

[0156]) Preparation of 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzo[d]thiazole (3) A mixture of 5-bromaobenzo{djthiazole (428 mg, 2.00 mmol),
bis(pinacolato)diboron (558 mg, 2.20 mmol) and potassium acetate (588 mg, 6.00
mmol) in dimethyl sulfoxide (7 mL) was sparged with nitrogen while stirring for 5 min.
Dichloro 1,1-bis(diphenylphosphino)ferrocene paliadium(ll) dichloromethane (293 mg,
0.40 mmol) was then added and the reaction stirred at 85 °C for 3 h. After this time, the
mixture was filtered through a pad of Celite and the filter cake was washed with ethyl
acetate (75 mL) then water (20 mL). The filtrate was diluted with ethyl acetate (100 mL)

92
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and washed with water (2 x 75 mL), then brine (75 mL). The organic phase was dried

over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The
resulting residue was purified by chromatography (silica, gradient 0% to 50% ethyl
acetate in methylene chloride) to afford 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzo[d]thiazole (3) (200 mg, 38%) as a light brown solid: 'H NMR (300 MHz,
DMSO-db) § 9.41 (s, 1H), 8.32 (s, 1H), 8.18 (d, 1H, J= 8.0 Hz), 7.72 (d, 1H, J = 8.0 Hz),
1.33 (s, 12H); ESI MS m/z262.1 [M + HJ".

[0157] Preparation of 6-(benzo[d]thiazol-5-ylI)-N-(3,4-
dimethoxyphenyl)imidazo[1,2-a]pyrazin-8-amine (4) A mixture of 6-bromo-N-(3,4-
dimethoxyphenyl)imidazo{1,2-a]pyrazin-8-amine (2) (209 mg, 0.601 mmol), and 5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yi)benzo[djthiazole (3) {180 mg, 0.689 mmol)
in 1 M aqueous sodium carbonate (0.76 mL) and 1,4-dioxane {2.4 mL) was sparged
with nitrogen while stirring for 5 min. Tetrakis(triphenyl-phosphine) palladium(Q) {62 mg,
0.06 mmol) was then added and the resulting mixture reacted under microwave
irradiation at 135 °C for 30 min. After this time, the reaction was cooled to ambient
temperature, diluted with 1:9 methanol/ethyl acetate {75 mL), and washed with water
(50 mL) then brine (50 mL). The organic phase was dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure. The resulting residue was
purified by chromatography (silica, gradient 0% to 10% methanol in methylene chloride)
to afford 6-(benzo[d]thiazol-5-yl)-N-(3,4-dimethoxyphenyl)imidazo[1,2-g]pyrazin-8-amine
(4) (169 mg, 70%) as an off-white solid: mp 179-181 °C; 'H NMR (300 MHz, DMSO-
ds) $9.56 (s, 1H), 9.45 (s, 1H), 8.78 (s, 1H), 8.76 (d, 1H, J=1.2 Hz), 8.26 (d, 1H, J=
8.7 Hz), 8.14 {m, 2H), 8.00 (s, 1H), 7.66 (s, 1H), 7.58 (dd, 1H, J= 8.7, 2.4 Hz), 6.99 {d,
1H, J=8.7 Hz), 3.87 (s, 3H), 3.76 (s, 3H); MS m/z404.6 [M + H]*; HPLC, 6.475 min,
98.6% {AUC).

Example 2
[0158] The following compounds were prepared using procedures similar to
those described above. Those of ordinary skill in the art of organic synthesis will
recognize when starting materials or reaction conditions should be varied to obtain the

desired compound.
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[1D-C*1 HN N--34 * 1-(4-{[6-(1Hindazol -6- yl)imdazo[1, 2-a]pyrazin- 8-
yfl am no}-2- nmet hoxyphenyQpyrrolidin-3-ol 442.5 Oll NN O NH
6- (3, 4-di hydro- 2H 1, 4- benzoxazi n6-y1) - N[ 3- net hoxy- 4- ( nor phol i n- 4-

yl ) phenyl | Wo do8@w%elst, 2- a] pyrazin-8- amine 459.7 WO  per/us2009/006445
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a] pyrazi n-8-amne 400.1 /

[0159] MS data reported in this example was obtained as follows:

MS conditions: Electrospray MS is performed on a MICROMASS LCT equipped with a
LockSpray source for accurate mass measurements. Spectra are acquired in positive
ion mode from 100-1000 Da at an acquisition rate of 1 spectrum/0.9s with a 0.1s
interscan delay. The instrument is tuned for a resolution of 5000 (FWHM). Every 5%
scan is taken from the reference position of the Lockspray source. Leucine enkephalin
(556.2771 [M+H]") is used as the reference, or lock mass.

Structure Name [M+H]*

methylphenyi}imidazo[1,2- 361.2

N-(3,4-dimethoxyphenyl}-6-(3-
N
\@Aﬁ alpyrazin-8-amine
.
HN" : i/ {3 4-di -6-(3-
N-(3,4-dimethoxyphenyl}-6-(3

? N)\_,« nitrophenyl}imidazo[1,2-a]pyrazin- 392.1

Ko
d : :\
-~

HN N-(3,4-dimethoxyphenyl)-6-{3-

N)YN [(ethylamino)methyl]phenyl}limidaz 404.7

o[1,2-a]pyrazin-8-amine
/\N/\O)\,NJ [ ]py !
H

94



[ FIN Wii" | NJ N N13-net hoxy-4-(norphol i n-4-

yQphenyl ] -6-(1-net hyl - 1H 1, 3- benzodi azol - 5- ypi m dazo[ 1, 2-
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yQ m dazo[ 1, 2-a] pyrazin-8-amne 469.7 H, HN .OH 1-(4-{[6-(1 Hindazol - 6-
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N-(3,4-dimethoxyphenyl)-6-[3-

(trifluoromethyl)phenyllimidazo[1,2 4155
-a)pyrazin-8-amine

C%

i

N-(3,4-dimethoxyphenyl)-6-(3-
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yl ] phenyl }i mi dazo[ 1, 2- a] pyrazi n-8- am ne

1-(4-{[6-(1H-indazol-6-
N’H*N ylYimidazo[1,2-a]pyrazin-8- 426.2
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N* a]pyrazin-8-ylJamino}phenyl)-2- 398.2
N\} Ipy yll P v

H = methylpropan-1-ol
\
S0
HN 0~
N 6-{8-[(4-ethoxy-3-
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yO m dazo[ 1, 2- a] pyrazi n-8- yfl am no} phenyl)carbonyl]-4-
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N
H
®
o
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N7 =N indazol-6-yl)imidazof1,2-a]pyrazin- 426.3
\ ns g-yllamino}phenyl)azetidin-3-ol
AN
jog
HN o~
NZ =N 4-{[6-(1H-indazol-6-yl)imidazo[1,2-
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b] [ 1, 4] oxaxDneil/yd2sT m dazo[ 1, 2- a] pyrazi n- 8- am ne 430. 2CTNE2009/006445

2010/ 068257PCT/ US2009/ 006445 H NO ,- , ANL NH 40 6- (8- 1[ 4- (mor phol i n- 4-
B
(\N/\‘/O\/n
NJ\KN 2-(4-{[6~(3,4-dihydro-2H-1,4-
NH benzox§2|n-6-yl)|m|dazo[1 2~ 431.4
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FINN 11. -wol2¢0®0686t (3R) - 3- et hyl1- 1- (4-{[ 6- ( 1- et hyl 1HrtTasemamaisazol - 6-
yl )i m dazo[ 1, 2- a] pyrazi n-8- yliam no}phenyl)piperidin-3-ol 454.1 WO
2010/ 068257PCl M52009/ 006445 eN 0. O NOH N NH 6-(8-([4-(4-ethyl pi pe
razi n-1- yQphenyl]am no}i m dazo[ 1, 2- a] pyrazi n-6-yl)-314-di hydro-2H 1, 4-
benzoxazi n- 3- one

|/\N/\
/@:N\/I
S
HN © N-[3-ethoxy-4-(4-ethylpiperazin-1-
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“ N N\) ylJamino}-2-methoxyphenoxy)-2,2- 459.5
Ny dimethylpropan-1-ol
e}
/@/N\C
HN .
/K',N 6-(4-fluoro-1H-indazol-6-yl)-N-[4-
NZ = (1,4-oxazepan-4-
:’JJQ/J\/NJ yl}phenyl]imidazo[1,2-a]pyrazin-8- 4447
N, amine
\
F
.
N&N 6-(8-{[3-ethoxy-4-(morpholin-4-
O NH yl)phenyl]lamino}imidazo[1,2- 4875
S

O

benzoxazin-3-one

186




413.5 NH Co N HNZ N,1 0 6-(1Hindazol -5-y1)-N144- (norpholin-4-
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\----", N \wW0 2610006825met hyl -1 H 1, 3- benzodi azol - 6- y1) - Ne¢T(Uspgophediisn- 4-
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6-(8-{[4-(4-ethylpiperazin-1-
yl)phenyllamino}imidazo[1,2-

NH
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' (morpholin-4-
N)\ITN) yhphenylfimidazo[1,2-a]pyrazin-8- 429.4
N:O)\,N amine

200



HNNINO O =0 4-(416-(1H-i ndazol - 6- yhi m dazo[ 1, 2- a] pyr azi n- 8-
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Nae SN benzoxazin-7-yl)imidazo[1,2-
Q/ . 415.2
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6-(1H-indazol-6-yl)-N-[4-(1,4-
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H NT :} yllamino}phenyl)-3- 440.3
N,N N methylpiperidin-3-ol
N

206



HNN/ le HNNa WI OH 5-(8-{[4-(3-hydroxy-3- nethyl azetidin-1-
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HAW HNN- 10 Co 1-nethyl-6-(8-([4-(norpholin-4-

y1l) phenyl j am no}i m dazo[ 1, 2-

al pyrazin-6-yl)-2, 3-di hydro- 1H 1, 3-
benzodi azol - 2-one 442.7 WD 2010/ 068257PCT/ US2009/ 006445 0 H N el

HN N Co

40 N 6- ( 3-wothipfos®s{ [ 4- (nor phol i n-4- yl ) phenyl ] am no} i mcdamse§odp@<43a] py
razin-6-yl)-2, 3-di hydro- 1H ndol-2-one 441.3 C) \ N N/ 40)

HN N 40

NJ\
(L
HN /@/ 6-(1H-indazol-6-yl}-N-{4-[4-
(propan-2-yl}piperazin-1- 453.9
N)ﬁf'N yliphenyl}imidazo[1,2-a)pyrazin-8- )
’ﬁ ~ N\) amine
Ny
o
HN
N 2-(4-{[6-(3,4-dihydro-2H-1 ,4-
C N benzoxazin-7-yl)imidazo[1,2- 416.8
\N._~ o alpyrazin-8-yllJamino}phenyl)-2- ’
j methylpropan-1-ol
N
H
0
g=o0
N
HN@/ 4-(4-{[6-(1H-indazol-6-
yl)imidazo[1,2-a]pyrazin-8- 460.4
N7 =N yllamino}phenyl)thiomorpholine- '
\ N N 1,1-dione
N

213



1, 3-di met hy1-5- (8-{[ 4- (nor pholin-4- yl)phenyliarnino}imdazo[ 1, 2-

al pyrazin-6-yl)-2, 3-di hydro-1H 1, 3- benzodi azol - 2- one 456.2 HO NI
N 011 --N/ 246-(8-{[4-(norpholin-4- yl)phenyl]am nopm dazo[ 1, 2-
a] pyr azi n-woybdjoEsds7 ndazol - 3- yt | propan- 2- ol

2010/ 068257PCT/ US2009/ 006445 H N\ 10 RN N -N
6- (4-fluoro-1Hindol-6-yl)-N[4- (norpholin-4-
yl ) phenyl ]i mi dazo[ 1, 2-a] pyrazi n-8- am ne 429. 3

470. 8 WO PCT/US2009/006445

H 101

o
N
HN/Q/

6-(1H-indazol-6-yl)-N-[4-(2-
methylmorpholin-4-

N)YN L . 426.1
yl)phenyllimidazo[1,2-a]pyrazin-8- _
{GD/J\/N\) amine
N
%
o
HN o~
*(N E-}(f-e;hoxyl/-g-nr)eéhoxyphenyl)-S-
N~ -indazol-6-yl}-5-
H\D)\\(N\} methylimidazo[1,2-a)pyrazin-8- 415.3
N, amine
™
OH
S8
HND/ 1-(4-{[6-(1H-indazol-6-yl)-5-
N methylimidazo[1,2-a]pyrazin-8- 454.2
H N yllamino}phenyl)-4- :
N ~ N\) methylpiperidin-4-ol
N
¥

214

HN



HNIMI 40 HN N 40 O NH2 5-{[6-(1Hindazol - 6-y0i m dazo[ 1, 2-

a)l pyrazi n-8-yl]am no)-2- (norpholin-4-yl)benzam de 455.2 ON H N 401 H FINN
IP Co Q 5-(8-{[ 3-nmethoxy-4-(norpholin-4- yl)phenyl]am no)-5-

met hyl i m d&PEP®/B828] pyr azi n-6-yl)- 2, 3-di hydro- 1H 1, 3- remasdioanai+s2- one

472. 4

WD 2010/ 068257PCTI US2009/ 006445 0 FIN | N

o '
/O/N\)
HN ] )
AN N,6-bis[4-(morpholin-4-
N ’\) yl)phenyllimidazo[1,2-alpyrazin-8- 457.3
/O/J\/N / amine
'S
OH
U\/
D/ 2-[1-(4-{[6-(1H-indazol-6-
HIN ylYimidazo[1,2-aJpyrazin-8- 454 1
NM ylJamino}pheny|)piperidin-4- .
H < NS ylJethan-1-ol
N\
o
/@/N\)
HN 6-[3-(morpholin-4-yl)phenyl]-N-[4-
(morpholin-4-
o™ N)\{«N L : 457.6
yh)phenyllimidazo[1,2-a]pyrazin-8-

215




HNaN

al pyrazi n-6-yl)
[ 2- (8-{[ 4- (norpho
a] pyr azi n-wogebjomag23y| i net hanol

(
-2, 3-di hydro-1H 1, 3- benzodi azol - 2- one

442. 4

| i n-4- yQOphenynam no}i m dazo[ 1, 2-

40 HN N N SCH

W H 5-(5-nmethyl-8-{[4-(norpholin-4- Aphenyl]am no)im dazo[ 1, 2-
4

402.2 01'1 411 HN N H MaO/US2008/006445

o
/O/N\)
HN 2-[6-(8-{[4-(morpholin-4-
=N yl)phenyilamino}imidazof1,2-
H N\).\lll/ \) alpyrazin-6-yl)-1H-indol-3-yllethan- 455.2
N 1-ol
\
HO
o
N
HN/O/ [1-(4-{[6-(1H-indazo!-6-
yl)imidazo[1,2-a)pyrazin-8- 440 4
N)\[;N ylJamino}phenyl)piperidin-4- '
H N N\) ylimethanol
N\
0
N
O 1-[4-(4-{[6-(1 H-indazol-6-
HN yl)imidazo[1,2-a]pyrazin-8- 453
N )\[’N y:}amino}rhenyl)piperazin-1-
yllethan-1-one
H % N\}
N\

216



1- met hy1l- 5- (8- {[ 4- (nor phol i n-4- yl)phenyl]am no)i m dazo[ 1, 2-

al pyrazin-6-yl)-2,3-di hydro-1H 1, 3- benzodi azol - 2-one 442.7 WO

2010/ 068257PCT/ US2009/ 006445 / N N1ttN 40 * OH 246-(8-{[4- (norpholin-4-
Aphenyl | anwaabiowsstaz o[ 1, 2- a] pyrazi n-6-y1l) - 3, 4- di hydr o PZHUB20D9/006445
benzoxazi n-4-yl]ethan-1-ol 473.2 473.2 HO HN N 40 401 Co

(3R)-212-di net hyl-6-(8-{[4- (norpholin-4- yOphenyl]am no}im dazo[ 1, 2-

a] pyrazi n-6-y1) -2, 3-di hydro- 1H ndol-3-ol 457.6 H

0O
NS
HN/Q:O/ ' 6-(5-chloro-8-([ 3-methoxy-4-

{morpholin-4-
N)\f-N yl)phenyllamino}imidazo[1,2- 491.3
H ~ N\) ajpyrazin-6-yl)-2,3-dihydro-1H-
0 indol-2-one
Cl
o
o
HN o 5-chloro-N-[3-methoxy-4-
=N (morpholin-4-yl)phenyl]-6-{1H-
H N)D pyrrolo[3,2-b]pyridin-6- 476.4
m yllimidazo[1,2-a]pyrazin-8-amine
N, A C
N
9
/Q/N\)
HN N-methyl-5-(8-{[4-(morpholin-4-
H N yl}phenyllamino}imidazo[1,2- 402.3
N~ = NJ alpyrazin-6-yl)pyridin-3-amine
.y

217



N 14\ N 40 Nr 4-[4-(2-nethoxyethyl)piperazin-1- yliphenyl}imdazo[1
, 2-a] pyrazin-8- am ne 499.6 WD 2010/ 068257PCT/ US2009/ 006445 H N\ HN .
N--N/ N NOH 2-(4-{2-met hoxy-4-[(6-{1Hpyrrol o[ 3, 2-b] pyri di n- 6-

yl }i mi dazold,2Btemkgeyr azi n- 8- yQami nol phenyl } pi per azi n- 1-pcylygsedobamssis - ol

485.7 HN

S
N
HN’O 6-(1H-indazol-6-yl)-N-(4-{7-oxa-2-
azaspiro[3.5]nonan-2- 452.3
N)\[’N yl}phenyl)imidazo[1,2-a]pyrazin-8- '
N = N\) amine
N
o
N |
HNO 6-(2-methyl-1H-1,3-benzodiazol-6-
yl)-N-[4-(morpholin-4- 426.2
H N7 =N yl)phenyllimidazo[1,2-a)pyrazin-8- )
N = N\) amine
—
N
OH
N:
/O’ 5-(8-{[4-(3-hydroxy-3-
HN methylazetidin-1-
N yl)phenylJamino}imidazo[1,2- 442.7
H N* ’\) a]pyrazin-6-yl)-1-methyl-2,3-
N s N7 dihydro-1H-1,3-benzodiazol-2-one
0=
h

218




NHN\VN 1.1 OH 411/ 116-(8-([4-(norpholin-4- yl)phenyliamno}imdazo[1, 2-
al pyrazin-6-yl)-1Hindazol -3- yliethan-1-ol 456.5 HOHN NH N *\ 01 --N
216- (84[ 4- (nor phol i n-4- yl ) phenyl jam no}i m dazo[ 1, 2-

a] pyr azi n-woydpAisdst ndazol - 3- yliethan-1-ol 456.5 WO PCT/US2009/006445

2010/ 068257PCT/ US2009/ 006445 HON H HN N 411 24[ 5(8-0- (nor phol i n- 4-

y1l) phenyl ] am nol i m dazo[ 1, 2- a] pyrazi n-6-yl)pyridin-3- yflam nol et han-1-01
432. 6

W

N-{4-[(2R,6S)-2,6-
dimethylmorpholin-4-yllphenyl}-6- 4403
(1H-indazol-6-yl)imidazo[1,2- '

HN
N% =
&‘@}\,N\) ajpyrazin-8-amine
N

)YN
/
N-[6-(1H-indazol-6-yl)-5-
= methylimidazo[1,2-a]pyridin-8-yl]- 426.2
iz 5-(morpholin-4-yl)pyridin-2-amine
/

OH

[(2R)-6-(8-{[4-(morpholin-4-

Y
e
Nél\fN yl)phenyl]amino}imidazo[1,2- 459.3
a)pyrazin-6-yl)-3,4-dihydro-2H-1,4- .

NH '
/O/ benzoxazin-2-yllmethanol
'S

219



HN RN N 1101 --N Co N43-net hoxy-4- (norpholin-4-

yl ) phenyl] - 5- et hyl- 6- { 1Hpyrrol o[ 3, 2- b] pyri di n- 6-

yl }i m dazo[ 1, 2-a] pyrazin-8-am ne 456.2 HO HN N O 411

(33) - 2, 2- dwimebtwts287 (8- ([ 4- (norphol i n-4- Aphenynam nolrgrnidaamjolss2s
aapyrazi n-6-y1)-2, 3-di hydro-1Hl ndol - 3-0l 457.8 WD

2010/ 0682571' CT/ US2009/ 006445 HN\ O HN WN rNF
N-{4-[4-(3-fluoropropyl) pi perazi n-1- yl]phenyl]-6-(1Hindazol - 6-

yl )i m dazo[ 1, 2- a] pyrazi n-8-am ne 471.4

O
CL”Q
~ 6-(1H-indazol-6-yl)-N-[3-

(methoxymethyl)-4-(morpholin-4- 456.3

HN 0
N/j\lf, . .
H W yl)phenyllimidazo[1,2-a]pyrazin-8-
N =~ amine
N :

7-(8-{[4-(morpholin-4-

0O
/O/N\)
HN
yl)phenyllamino}imidazo[1,2-

N
ﬁj)\\ N H ) 442 .4
\-N__~ N__O a]pyrazin-6-yl)-1,2,3,4-

T tetrahydroquinoxalin-2-one

N

H

0

/@N\)
HN od 5-chloro-6-(1H-indazol-6-yl)-N-[3-

N7 =N methoxy-4-(morpholin-4-

H yl)phenyllimidazo[1,2-a]pyrazin-8-
NN =~ N\/) amine
S Cl

476.1

220



H N 14\ 110 HN N 40 6-(1Hindazol -6-y1l)-N44- (oxan- 4-

Aphenyl I i m dazo[ 1, 2-a] pyrazin-8- amne 411.3 H 111:1 40 HNN . NaF
N-[4-(4-fluoropiperidin-1-yl)phenyl]- 6-(1Hindazol-6-yl)imdazo[1, 2-
a] pyrazi n-8eamones2428. 2 WO 20101068257PCT11J52009/ 006445 /Us2009/d06M5) O

NH,
o
HN 1-(4-{[6-(1H-indazol-6-
yl)imidazo[1,2-a]pyrazin-8-
H ~ ’I\} yllamino}phenyl)-3-methylazetidin- 411.3
N ~N 3-amine
N\

O P
" "OH
(\ H [(2S)-6-(8-{[4-(morpholin-4-

NAYN yl)phenylJamino}imidazo[1,2- 459.3
NH alpyrazin-6-yl)-3,4-dihydro-2H-1,4- :
O/ benzoxazin-2-ylmethanol
N
o
o

o
HN 7-(8-{[4-(morpholin-4-

yl)phenyllamino}imidazo[1,2-

H alpyrazin-6-yl)-1,2,3,4-
&/N\/K(j]/\'“jo tetrahydroquinolin-2-one

441.5

221



HN ft' ITWN/ Csi N,) 0 O 6-(1Hindazol-6-yl)-N143-(2-
nmet hoxyet hoxy) - 4- (nor phol i n-4- yl)phenyl ]i m dazo[ 1, 2-a] pyrazi n-8- am ne

486.6 H NJ

*

HNN O ,--N I

6-(11- 1-i ndazol - 6-y1) - NA4- (4H 1, 2, 4-

triazol - 4-yERbRnNKsky M dazo[ 1, 2- a] pyrazi n-8-am ne 394. 3epiidbd@nessd |

HN

5-{[6-(1H-indazol-6-yl)imidazo[1,2-

pyrrolo[3,2-b]pyridin-6-~
yl}imidazo[1,2-a]pyrazin-8-amine

NZ =N alpyrazin-8-ylJamino}-2- 4371
H s N7 (morpholin-4-yl)benzonitrile
N\
N"H«*N 6-(3,4-dihydro-2H-1,4-benzoxazin-
NH 6-yl)-3-methyi-N-[4-(morpholin-4- 443.9
/O/ yl)phenyl]imidazo[1,2-a]pyrazin-8- )
(\N amine
o/
IS
HN o N-[3-methoxy-4-(morpholin-4-
N7 =N yl)phenyl}-3-methyl-6-{1H- 456.4

222



NO<F N114-(33-difluoropyrrolidin-1- yl)phenyl]-6-(1Hindazol -6-
i m dazo[ 1, 2- a] pyrazi n-8-am ne 432.3 WD 2010/ 068257PCT/ US2009/ 006445 H
ip HNN* N
6- ( 1H i ndawol208/09®p7 N13- met hoxy4- (mor phol i n- 4- yl ) pheny PICTAS2009/006445
met hyl i m dazo[ 1, 2-a] pyrazin-8- amne 456.3 40 HN N 411 N Co
2, 2-di met hyl- 6- (8-{[ 4- (norpholin-4- Aphenyl]am nolim dazo[1, 2-
a] pyrazi n-6-y1) -2, 3-di hydro- 1H ndol- 3-one 455.3 H

N F

yl)

NN
(

o
/@/N\)
HN 5-methyl-6-(2-methyl-1H-1,3-
N7 N benzodiazol-6-yl)-N-[4-(morpholin- 440.2
H N/ 4-yl)phenyllimidazo[1,2-a]pyrazin- :
N ~ 8-amine
—
N
o
o™
HN 5-ethyl-6-(1H-indazol-6-yl)-N-[4-
holin-4-
N7 =N (morpholin-4 . 440.4
H yl)phenyllimidazo[1,2-a)}pyrazin-8-
N ~ N\) amine
N\
O
Ion
HN 1-methyl-6-(8-{[4-(morpholin-4-
_N yl)phenyllaminolimidazo[1,2-
\ NJ\’\) ajpyrazin-6-y))-2,3-dihydro-1H-1,3- = 4427
N N benzodiazol-2-one
0=
N
H

223




NN 10 HN N 110 N O 0-- 6-(1Hi ndazol - 6-y1)-N13- net hoxy4-

(et hoxynet hyl ) phenylii m dazo[1l, 2-]pyrazin-8-amne 401.2 WO

2010/ 068257PCT/ US2009/ 006445 H N' \ HN *o NN O OH 1-(4-{[6-(1H indazol -6-
ypi m dazo[ wo2otldayas@zi n- 8- yliam no) - 2- net hoxyphenyl) - ZcmgEkbuglopga@pan- 2- ol
429.4 HO--"" O :

o
/O/N\)
HN 6-(3-methyl-8-{[4-(morpholin-4-
)YN yl)phenyllamino}imidazof1,2- 4413
H N P a]pyrazin-6-yl}-2,3-dihydro-1H- )
%;@AAQ indol-2-one
0
(o
/O/N\)
HN 1,3-dimethyl-5-(8-{[4-(morpholin-4- |
Nfl\fN yl)phenyi]amino}imidazo[1,2-
\ < N/ alpyrazin-6-yl)-2,3-dihydro-1H-1,3- | 4562
o= benzodiazol-2-one
N
/
o
/@/N\)
H/NH&N 2.{6-(8-{[4-(morpholin-4-
N* yl)phenyllamino}imidazo[1,2-
H = N\) a)pyrazin-6-yl}-1H-indazol-3- 4708
N'\ yllpropan-2-ol
HO

224




NSNI J
benzoxazi

yl i met hanol

N O NH [(25)-4-(4-{[6-(3, 4-di hydro-2H 1, 4-

n-6-yl)imdazo[ 1, 2-
459.3 H i

a] pyrazi n- 8- yfl am no} phenyOnor phol i n- 2-
It F 10-F HN 401 NN *

N-[ 4- (4, 4-wofbiemesest peri di n-1- yl) phenyl] - 6- ( 1H i ndazolechirus2009/006445

yflim dazo[ 1, 2- a] pyrazi n- 8- ami ne 446.3 WD 2010/ 068257PCT/ 1JS2009/ 006445

NN 10 r

------ \' N, Na NN -r-
o
/O/N\)
HN 6-(4-fluoro-1H-indol-6-y!)-N-[4-
N {morpholin-4-
Nj\r{]/ \) yhphenylJimidazo[1,2-aJpyrazin-8- 429.3
:j amine
F
0O
N/
O 5-{[6-(1H-indazol-6-yl}imidazo[1,2-
N*KI%N alpyrazin-8-ylJamino}-2- 455.2
H s N7 (morpholin-4-yl)benzamide
N\
o
o
HN ol 5-(8-{[3-methoxy-4-(morpholin-4-
AN yl}phenyllamino}-5-
N methylimidazo[1,2-a]pyrazin-6-yl)- 472.4

2,3-dihydro-1H-1,3-benzodiazol-2-
one

225




H O .- 6-(1Hindazol-6-yl)-N 13-nethoxy41(2-
nmet hoxyet hoxy) net hyl ] phenyl }imid azo[ 1, 2-a] pyrazin-8-amne 445.5 HN HN N
. N Co OOH 212-(norpholin-4-y1)-5-[(641Hpyrrol o[ 3, 2- b] pyri di n- 6-

yl }i m dazoWwb, 28t0desr azi n- 8- ypam nol phenoxy] et han- 1- 01 p¢hzusdoookdoékids HN N
1101 / NIDLC1 6-(1Hindazol-6-y1)-N14-(3- nethoxy-3-nethyl azetidin-1-

yl ) phenyl | i m dazo[ 1, 2- a] pyrazi n-8- am ne 426.2 WD

2010/ 068257PCTI US2009/ 006445 H2N

0]
/O/N\)
HN 5-(5-methyl-8-{[4-(morpholin-4-

yl)phenyllamino}imidazo[1,2- 442.4

=N ] ,
N)U a]pyrazin-6-yl)-2,3-dihydro-1H-1,3-
m'\' benzodiazol-2-one

O
IZ/ILZI

0
g >
" [2-(8-{[4-(morpholin-4-

N)\fN yl}phenyllaminc}imidazo[1,2- 402.2

= N\) a)pyrazin-6-yl)phenyllmethanol
E:I: :OH

1-methyl-5-(8-{[4-(morpholin-4-
=N yl)phenyllamino}imidazo[1,2- 442.7

N/
H N/ alpyrazin-6-yl)-2,3-dihydro-1H-1,3-
O=<N benzodiazol-2-one

226



HN N-- 5-(8-([4-(norpholin-4- Aphenyl]am nopm dazo[ 1, 2-

a) pyrazi n-6-yQoyri di n- 3-am ne 388.8
N-[ 4- (nor phol i n-4-yl ) phenyl ] - 6-
HNio

al pyr azi n-8o2ni0r9es2424. 2

N\ NyLN NH

(1, 5-napht hyri di n-3-yl)imdazo[ 1, 2-
3-et hyl - 1- (4- ([ 6- ( 1H iPCHHBSON09806445

11111

yl )i m dazo[| ,2-a]pyrazin-8- yllam no}phenyl)azetidin-3-ol 426 Si
W HN N
B
NN 2-[6-(8-{[4-(morpholin-4-
NH OH | Yl)phenyllaminolimidazo[1,2- 473.2
D/ aJpyrazin-6-yl)-3,4-dihydro-2H-1,4- :
(\N benzoxazin-4-ylJethan-1-ol
ot
o
N/
HN’O (3R)-2,2-dimethyl-6-(8-{[4-
{morpholin-4-
H N)ﬁﬂN yl)phenytlaminolimidazo[1,2- 457.6
N N NJ a)pyrazin-6-yl)-2,3-dihydro-1H-
indol-3-ol
HO
N
/©: - 6-(1H-indazol-6-yl)-N-{3-methoxy-
HN S 4-[4-(2-methoxyethyl)piperazin-1- 499.6
Nfl\fN yllphenyllimidazo[1,2-a]pyrazin-8- ‘
N NS amine
N

227



WD 2010/ 068257PCT/ US2009/ 006445 01 HN N H Ni I\ el

N-[4-(3-fluoro-3-nethylazetidin-1- yQpohenyl]-6-(1H i ndazol - 6-
yl )i m dazo[ 1, 2-a] pyrazi n-8-am ne 414.5

HNO NHNO |".

N[ 4- (3, 3-wofbuasses? peri di n- 1- yOphenyl ] - 6- (1H-i ndazol -F&T/US2009/006445
yQ m dazo[ 1, 2-a] pyrazin-8-amne 446.2 (N N S NH

(\N/\/OH
N
/CI: 2-(4-{2-methoxy-4-[(6-{1H-
HN gl pyrrolo[3,2-b]pyridin-6-
N)\’N yiYimidazo[1,2-a]pyrazin-8- 485.7
H J yl)Jamino]phenyt}piperazin-1-
WN yl)ethan-1-ol
Ny
o
/O/N\)
HN . 1-[6-(8-{[4-(morpholin-4-
N’S& yl)phenyllamino}imidazo[1,2-
H S Nj a]pyrazin-6-yl)-1H-indazol-3- 456.5
N yllethan-1-ol
OH
o
o
HN 2-[6-(8-{[4-(morpholin-4-
2~ =N yl)phenyl]aminolimidazo[1,2-
H N/HN’ J a]pyrazin-6-yl)-1H-indazol-3- 456.5
N’N ~ yllethan-1-ol
Y
HO

228




HO CN W Cc; 1011 [(2R)-4-(4-{[6-(3,4-di hydro-2H1, 4-

benzoxazi n-6-yl )i m dazo[ 1, 2- a] pyrazi n-8- yaam no}phenyOror phol i n-2-
yl ] met hanol 459.4 WD 2010/ 068257PCT1US2009/ 006445 H5 \1 I. 10 HN N
N[ 4- (3, 3-wbi2huwawgrazet i di n-1- yl ) phenyl]-6- (1H i ndazol PET/US2009/006445
yO mi dazo[ 1, 2-a] pyrazin-8-amne 418.6 HO - r-N "N-N O NH 40
(38)-1-(4-([6-(3,4-di hydr0-2H 1, 4- benzoxazi n-6-yhi m dazo[ 1, 2-

a] pyrazi n-8-yliam no)-2- nethoxyphenyl)pyrrolidin-3-ol 459.5

N
HN/O/ 2-{[5-(8-{[4-(morpholin-4-
N yl)phenyllamino}imidazo[1,2- 432 6
H N” a)pyrazin-6-yl)pyridin-3- :
HO/\/N / s N7 yllamino}ethan-1-0l
SN
/O:N\)
HN o N-[3-methoxy-4-(morpholin-4-
Z~_N yl)phenyl]-5-methyi-6-{1H-
H N)D pyrrolo[3,2-blpyridin-6- 456.2
m yllimidazo[1,2-a]pyrazin-8-amine
N
iop
HN (38)-2,2-dimethyl-6-(8-([4-
N)\FN (morpholin-4-
yl)phenyllamino}imidazo[1,2- 457.8
N N7 a]pyrazin-6-yi)-2,3-dihydro-1H-
_ indol-3-ol
HO

229




HOCy (Nl NNa NHW (3R)-1-
benzoxazi n-6-yl )i m dazo[ 1, 2-

(4-([6-(3,4-di hydro-2H1, 4-
a) pyrazi n-8-yl]am no) - 2-

459.5 WD 2010/ 068257PCT/ US2009/ 006445 10 HN
N HNi  6- ( 1H i ndazglcthygfiofshedaz o[ 1, 2-

met hoxyphenyl ) pyrrol i di n- 3- ol
N14- ( 3-f | ugipQazissdy n- 111) phenyl ] -

al pyrazi n-8-amne 400.2 NN O

40

NTTF
/@xN\)
HN N-{4-[4-(3-fluoropropyl)piperazin-1-
A~_N ylJphenyl}-6-(1H-indazol-6- 471.4
H / yhimidazo[1,2-a]pyrazin-8-amine
N SN
N\
o}
HN .
6-(1H-indazol-6-yl)-N-[4-(oxan-4-
’ N7 =N y)phenylJimidazo[1,2-a]pyrazin-8- 411.3
N . N\) amine
N\
F
gy -
HN N-[4-(4-fluoropiperidin-1-yl)phenyl]-
. N)\fN 6-(1H-indazol-6-yllimidazo[1,2- 428.2
\H.:@/‘\/N\} alpyrazin-8-amine
N
2

230




NN H 6- (3, 4-di hydro-2H1, 4- benzoxazin- NH
6-y1l) - N-[ 3- met hoxy-4- (norpholin-4- 473.2 S yl)phenyl]-5-nethylimdazo[1, 2-

alpyrazin-8-amne HNA4lF N, N-di et hyl -6-(8-{[4-(norpholin-4- NH
WO 2010/068257 PCT/US2009/006445
0
N/
HN/Q:O/\/O\ 6-(1H-indazol-6-yl)-N-[3-(2-
methoxyethoxy)-4-(morpholin-4- 486.6
N7 =N ylphenyllimidazo[1,2-a]pyrazin-8- :
H \ N\/) amine
N\
=N
~ N

6-(1H-indazol-6-yl)-N-[4-(4H-1,2,4-
)YN triazol-4-yl)phenyl]imidazo{1,2- 394.3
H Ny N\) a)pyrazin-8-amine

N-[4-(3,3-difluoropyrrolidin-1-
NZ =N ylphenyl]-6-(1H-indazol-6- 432.3
s N~7 yllimidazo[1,2-a]pyrazin-8-amine

ZT

231



N Nc io yOphenyliam nopm dazo[ 1, 2- a] pyrazi n-6-yl)-1Hindazol - 3-am ne
483. 6 N WD 2010/ 068257PCT/ US2009/ 006445 O 1 HN. NHN*
OH (38) - 3- hydr oxy- 3-net hyl - 6- (8-{[4- (norpholin-4-

yl) phenyl | wgi20mossssgdazo[ 1, 2- al pyrazi n-6-y1l) -2, 3- di hydreetlushboodeskis2- one
457. 6

@)
o
HN o 6-(1H-indazol-6-yl)-N-[3-methoxy-
N7 =N 4-(morphplm-4-yl)phenyl]—5.- 456.3
H p methylimidazo[1,2-a]pyrazin-8-
N N amine
N\
o
o
HN , ,
2,2-dimethyl-6-(8-{[4-(morpholin-4-

H N7 =N yl)phenyl]amino}imidazo[1,2- 455.3
N N7 alpyrazin-6-yl)-2,3-dihydro-1H- :
indol-3-one

O
/@\/\O/
HN ol _
)ﬁ’N 6-(1H-indazol-6-y})-N-{3-methoxy-
H W 4 401.2
N ~-N (methoxymethyl)pheny|limidazo[1, :
Ny 2-a]pyrazin-8-amine

232



,---N4O \N-N i o NH N44-[4-4-yl)phenyl]-6- (quinoxalin-6-yl)imdazo[1, 2-
alpyrazin-8-amne 424.3 0O HN 40 NHN O CH
(3R) - 3- hydr oxy- 3-nmet hy1l- 6- (8-{[ 4- (norpholin-4- yOphenyl]am no}i m dazo[ 1, 2-

a] pyr azi n-woypdipAas287 di hydr o- 1H ndol- 2-one 457.6 WO  PCT/US2009/006445
2010/ 068257PCT/ US2009/ 006445 H N\ FINel V NNs 1.,
6- (1H i ndazol - 6-y1) - N- ( 3- net hoxy4-[ (2S) - oxol an- 2-
OH
HN o 1-(4-{[6-(1H-indazol-6-
yhimidazo[1,2-a]pyrazin-8- 429.4
H N7 =N yllamino}-2-methoxyphenyl)-2- :
N ~x N\} methylpropan-2-ol
N'\
)
RN
&) N | (2S)-4-(4-{16-(34-dihydro-2H-1,4-
N=~N benzoxazin-6-yl)imidazo[1,2-
NH a)pyrazin-8- 459.3
Q ylJamino}phenyl)morpholin-2-
HO N yllmethanol
o)
F
F
I
HN N-[4-(4,4-difluoropiperidin-1-
Naém y)phenyl}-6-(1H-indazol-6- 4463
H N \) yliimidazo[1,2-a]pyrazin-8-amine
N
N

233




yl met hoxy] phenyl }i m dazo[ 1, 2- a] pyrazin-8-amne 457.5 0 HN O HN N 110 N
6- (8- ([ 3- met hoxy- 4- (nmor phol i n-4- yQphenyl ] am no}-5- nethyl imidazo[1, 2-al
pyrazi n-6-yl)- 2,3-di hydro-1Hindol-2-one 471.7 / NNOO1 --NNHis iri
a., NOH wo(8rimssmet hoxy- 4- (nmor phol i n-4- yOphenyl | anmipea}us2009/006445

@N O/\/O\
H | l /@\/ 6-(1H-indazol-6-yl)-N-{3-methoxy-
N NN © (2 4455
% methoxyethoxy}methyl]phenyl}imid ’
azo[1,2-a]pyrazin-8-amine
0
/@N\)
OH
HN 07" | 2[2-(morpholin-4-yl)-5-[(6-{1H-
N pyrrolo[3,2-b]pyridin-6-
H NJ\NVJ ylfimidazo[1,2-a]pyrazin-8- 4724
W yl)amino]phenoxylethan-1-ol
N\ N ‘
wad
o
HN 6-(1 H-indazol-6-yl)-N-[4-_(3-
N7~=N methoxy-@-rpethylazetidln-1-. 496.2
H p, yl}phenyllimidazo[1,2-a]pyrazin-8-
N ~N amine
N\

234



met hyl i m dazo[ 1, 2- a] pyrazi n-6-yl1)- 3, 4-di hydro-2H 114- benzoxazi n-3- one
.487.5 WD 2010/ 068257PCT/ US2009/ 006445 0-.0H HN N, N H

(38)-1-(4-[(641H, 2H, 3Hpyri do[ 2, 3-b] [ 1, 4] oxazi n-7- yl)imdazo[1l, 2-a] pyrazi
n- 8- yl)amvoapphesest } pyrrolidin-3-ol 430.4 (--N4O NH NEAI/USRoobigpdis

(3R -1-(4-{[6-(3,4-di hyd ro-2H1, 4- benzoxazin-6-yl)imidazo[1, 2-

a)] pyrazi n-8- yflam no}phenyQoyrrolidin-3-ol 429.4 a O-OHW HN NN-NHO NO
618- ({4-[ (3R) - 3- hydroxypyrrolidinl-yl]-3-

N
ST

5-(8-{[4-(morpholin-4-

NZ =N yl)phenyl]lamino}imidazo{1,2- 388.8
HZN\I\/j]A,NJ a]pyrazin-6-yl)pyridin-3-amine
N
S AN
N\\H%N
N-[4-(morpholin-4-yl)phenyl]-6-
NH (1,5-naphthyridin-3-yl)imidazo[1,2- 4242
(\N alpyrazin-8-amine
o/

3-ethyl-1-(4-{[6-(1H-indazol-6-
N)\[fN yl)imidazo[1,2-a]pyrazin-8- 426
yllamino}phenyl)azetidin-3-ol

ZzT
/
Z

AN

235



met hoxyphenyl ) am no) i m dazo[ 1, 2- a] pyrazi n-6-yl] -2, 3-di hydro-1 Hi ndol- 2-one

457.3 WD 20101068257PCTI US20091006445 -1 Nit N\ iv -\ C 140 ft.,
HNN N N-[4-(1H i m dazol - 1-yOphenyl ] -6- (1H i ndazol -6-yl)im dazo[ 1, 2-
a] pyr azi n-8oanmowigs393. 3 HNr:j 110 ND N HNO N PCT/US2009/006445

6- (1H i ndazol - 6-y1) - Nd4- (1Hpyr azol - 1-yl ) phenyl ] i m dazo[ 1, 2-
al pyrazin-8-amne 393.2 0

HN
H
N
SO

N-[4-(3-fluoro-3-methylazetidin-1-
N yl)phenyl]-6-(1H-indazol-6- 414.5
ylimidazo[1,2-a]pyrazin-8-amine

N
s N7
I\OTF
F
O N-[4-(3,3-difluoropiperidin-1-

yl)phenyl]-6-(1H-indazol-6- 446.2

H
N yl)imidazo[1,2-a]pyrazin-8-amine

N
)\I,N
H x N\)
N\

)
4 N/\(C[ﬁ [(2R)-4-(4-{[6-(3,4-dihydro-2H-1,4-

N ~#N benzoxazin-6-yl)imidazo[1,2-
NH alpyrazin-8- 459.4
O/ ylJamino}phenyl)morpholin-2-
HO/\]/\N yljmethano!

236



HN HN NV io a 0-OH RAPI -N 618-({4-[(3R)-3-hydroxypyrrolidin-

1-yl ] phenyl }am no)i m dazo[ 1, 2- a] pyrazi n-6-yl1]-2, 3-di hydro-1H indol-2
_427.1 WD 2010/ 068257PCT/ US2009/ 006445 a 0-OHHNR PNHONDO
648- ( 0- [ ( 38D28rolgshsoxypyrrol i di n111] phenyl ) ar ni noyn dazaTizs2e09/006445

aj pyrazi n-6-yl1] -2, 3-di hydro-11-1- indol-2-one 427 1-1 NF. 1 0 ,.._.
1-(44[6-(1 Hindazol-6-yl)-5- nethyl imdazo[1l, 2-a]pyrazin-8-

-one

.01-1

yfl am nol phenyl) - 3- net hyl azeti din3-ol 426.2 it N--/-
F
F
o
HN N-[4-(3,3-difluoroazetidin-1-
Z =N yl)phenyl]-6-(1H-indazol-6- 418.6
H <N \) yllimidazo[1,2-a]pyrazin-8-amine
N\
. O]
o™
NfoN (3S)-1-(4-{[6-(3,4-dihydra-2H-1,4-
benzoxazin-6-yl)imidazo[1,2-
- OQ’NH a]pyrazin-8-ylJamino}-2- 459.5
HOw- C’/\I methoxyphenyl)pyrrolidin-3-ol
)
NA\KN (3R)-1-(4-{{6-(3,4-dihydro-2H-1,4-
0 NH benzoxazin-6-yl)imidazo[1,2-
d :@’ alpyrazin-8-yllamino}-2- 459.5
HO 0 methoxyphenyl)pyrrolidin-3-ol

237



FINir N HNNH .N46 N\ ir C 01/40H (33)-1-(416-0 H i ndazol -6-
yl yrni dazo[ 1, 2-a] pyrazi n-8- yliam nol phenyl) pi peridin-3-o0l 426.2 WD
2010/ 068257PCT/ US2009/ 006445 H ,N * r- a NOH HN N-N

(3R) - 1- (41Wo-20iokdssxaglazol - 6- yO mi dazo[ 1, 2- a] pyr azi n- 8- PCT/US2009/006445

yl i am no} phenyl ) pi peridin-3-0l 426.2 HO HN N Co 0 C

F
o
HN -
N-[4-(3-fluoroazetidin-1-yl)phenyi]-
H ijﬁéN 6-(1H-indazol-6-yl)imidazo[1,2- 400.2
N x N\) aJpyrazin-8-amine
N\
B
N’J\(N 6-(3,4-dihydro-2H-1,4-benzoxazin-
_0 NH 6-yl)-N-[3-methoxy-4-(morpholin-4- 473.0
@/ yl)phenyl]-5-methylimidazo[1,2- :
(\N ajpyrazin-8-amine
o/
o
/O/N\)
HN ] ]
AN N,N-diethyl-6-(8-{[4-(morpholin-4-
H N ’\) yl)phenyllamino}imidazo[1,2- 483.6
N soN-7 a]pyrazin-6-yl)-1H-indazol-3-amine
Ny )
\’N\/

238




2-[3-(8-{[4-(norpholin-4- yOphenyl | am no}i m dazo[ 1, 2-

al pyrazi n-6-yl ) phenyapropan-2-ol 430.2 N ,- N NHis Or NOH

6- (5- net hyl - 8- 114- (nor phol i n-4- yQphenynam no}i m dazo[ 1, 2-

al pyr azi n-woyeid-083247 di hydr o- 2H 1, 4- benzoxazi n- 3- one 4PCTAIS2000)006445
2010/ 068257PCT/ US2009/ 006445 40 HNNH N M rNH

N- et hyl-6-(8-{[ 4- (norpholin-4- yl)phenyliam no}imdazo[1, 2-

al pyrazi n-6-y1)-1Hindazol -3-amne 455.2 HNN\ HNNs 1.
O
N
HN/O/ (3S)-3-hydroxy-3-methyl-6-(8-{[4-
{morpholin-4-
H N7 =N yl)phenyilamino}imidazo[1,2- 457.6
N N N\} alpyrazin-6-yl)-2,3-dihydro-1H-
0 indol-2-one
OH
b
NS N~
NN
N-[4-{morpholin-4-yl}phenyl|]-6-
NH (quinoxalin-6-yl)imidazo[1,2- 4243
' N aJpyrazin-8-amine
o/
O
o
HN (3R)-3-hydroxy-3-methyl-6-(8-{[4-
N’J\(’N (morpholin-4-
H yl)phenyllamino}imidazo[1,2- 457.6
N ~ NJ a]pyrazin-6-yl)-2,3-dihydro-1H-
0 \ indol-2-one
* OH

239




110 HNN* NN Co O0CH

10 N 2-(4-(4-{[6-(1H i ndazol -6- yQ m dazo[ 1, 2-a] pyrazi n-8- yl]am no)-2-
nmet hoxyphenyl ) pi per azi n-1- yfl et han-1-ol
618- ({44(38)-3-hydroxypyrrolidinl-yl]-3- methoxyphenyl}am no)i m dazo[ 12-
aj pyrazi n- @oy2b}or@@s37di hydr o- 1Hi ndol- 2-one 457.6 WO
2010/ 068257PCT/ US2009/ 006445 H NI : |

485.6 O HN O O OH HN IP O NN NJ

PCT/US2009/006445

L:rf’““"@
HN gl

6-(1H-indazol-6-yl)-N-{3-methoxy-
4-[(2S)-oxolan-2-

T

3,4-dihydro-2H-1,4-benzoxazin-3-
one

=N
H Nj\rlq, \) yimethoxy]phenyl}limidazo[1,2- 457.5
N'N ajpyrazin-8-amine
R
(0]
/@:N\)
HN o gl 6-(8-{[3-methoxy-4-(morpholin-4-
N)ﬁﬁN yl)phenylJamino}-5- 4717
H J methylimidazo[ 1,2-a]pyrazin-6-yl)- :
o mN 2,3-dihydro-1H-indol-2-one
LCO,
(‘N o N™ O
N*I\]fN H 6-(8-{[3-methoxy-4-(morpholin-4-
ylyphenyllamino}-5-
O NH methylimidazo[1,2-a]pyrazin-6-yl)- 487.5
N
ot

240



2-(5-([6-(1Hindazol -6- yGQ m dazo[ 112-a] pyr azi n- 8-

yfl am no}- 2- (norpholin-4- yl)phenOxy) et han- 1- ol
--N NO "OH (3S)-1-(4-([6-(1-nmethyl-1Hindazol 6-yl)im dazo[ 1, 2- a] pyr azi n- 8-
yl ] am no} pivereg{amgsrsel i di n-3-ol 426.2 H ON .

6- (5- net hyl - 8- ([ 4- (nor phol i n-4- Aphenyl ] am nopm dazo[ 1, 2-
al pyrazi n-6-yl)-2, 3-di hydr o- 1H ndol- 2-one 441.3 WD
2010/ 068257PCT/ US2009/ 006445 . HN O

472.4 \ NI\ 0 HN N--

RN N Co |mT/US2009/006445

HN

(38)-1-{4-[(6-{1H,2H,3H-
pyrido[2,3-b][1,4]oxazin-7-

N’/"\fN

ey~
(@)

alpyrazin-6-y|]-2,3-dihydro-1H-
indol-2-one

N
&,N P H yl}imidazo[1,2-a]pyrazin-8- 430.4
| o j yl)amino]phenyl}pyrrolidin-3-ol
N" O
)
NJ\(N (3R)-1-(4-{[6-(3,4-dihydro-2H-1,4-
NH benzoxgzin-e-yl)imidazo[1 2 429.4
/Q/ alpyrazin-8-
HO _@ yllamino}phenyl)pyrrolidin-3-ol
{_~on
/O: P 6-[8-{{4-[{3R)-3-hydroxypyrrolidin-
HN O 1-y1)-3-
methoxyphenyl}amino)imidazo[1,2- 457.3

241




N/ 1101 2-nethyl-1-[6-(8-([4-(norpholin-4- yl)phenyl]am no}imdazo[1, 2-
al pyrazi n-6-yl)-2H i ndazol -2- yl]propan-2-ol 484.6 HO HHNio NHO
2-methyl -1-{4-[(6-{1H pyrrolo[3,2- |o]pyridin-6-yl}imdazo[1,2-

a] pyr azi n-#o 2¥loe@gsno] phenyl } propan-2-ol 399.2 HO N NGlydbdoRbsias

=N
F
/@,N\/)
HN I
N-[4-(1H-imidazol-1-yl)phenyl]-6-
H N)\,ﬁN (1H-indazol-6-yl)imidazo[1,2- 393.3
N x NJ a)pyrazin-8-amine
N
oY
h!l./
"
H 6-(1H-indazol-6-yl)-N-[4-(1H-
H N7 =N pyrazol-1-yl)phenyljimidazo[1,2- 393.2
N s N7 ajpyrazin-8-amine
N'\
{_~or
HNO 6-[8-({4-[(3R)-3-hydroxypyrrolidin- -
1-ylJphenyl}amino}imidazo[1,2- 497 1
H N aJpyrazin-6-yl]-2,3-dihydro-1H- ‘
{q;@)\\,N\/) indol-2-one
0

242




(3S)-1-(44[6-(3, 4-di hydro-2H-1, 4- benzoxazin-6-yl)imdazo[ 1, 2- a] pyrazin-8-

yl ] am no} phenyl ) pyrroli di n- 3- ol
0O HNN .
aapyr azi n-woApivaesdst pr opan- 2- ol

429.4 WD 2010/ 068257PCT/ US2009/ 006445
2-[4-(8-([4-(norpholin-4- yl)phenyliamno)imdazo[1, 2-
CO

430. 2

PCT/US2009/006445

HN’Q/ 6-[8-({4-[(38)-3-hydroxypyrrolidin-
1-yl]phenyl}amino)imidazo[1,2- 427
H N)\f’\N/) a)pyrazin-6-yl]-2,3-dihydro-1H-
N N indol-2-one
O@/K/
OH
jon
HN 1-(4;\{[|6-(1dH-in?1a;ol—]6-yl)-5— 5
methylimidazo[1,2-a]pyrazin-8-
kalﬁN oiohenvi)-B.methviazetidin. | 426:2
H J yllamino}phenyl)-3-methylazetidin
N N 3-ol
N
HN (3S)-1-(4-{[6-(1H-indazol-6-
N)\KN yl)imidazo[1,2-alpyrazin-8- 426.2
H M j yllamino}phenyl)piperidin-3-ol
Y

243

HO



HN 41 6-(1H-i ndazol - 6-y1)-3-net hyl - N14- H W-N (norpholin-4-

yl ) phenyl ii m dazo[ 1, 2- a] pyrazi n-8- 426. 2 NllTl:j) wit N amne
WO 2010/068257 PCT/US2009/006443
O’O“’“
HN (3R)-1-(4-{[6-(1H-indazol-6-
N7 =N y:)imiglazo[; ,2-a|1]pyrathn_-8-3 I 426.2
amin en eridin-3-0
H « W yllamino}phenyl)piperidin-:

2-[3-(8-{[4-(morpholin-4-

N’J\r’*N yl)phenyilamino}imidazo[1,2- 430.2
HO)I\O/K\/N\) alpyrazin-8-yl)phenyi]propan-2-ol
B
s AL
N’J\I/N 6-(5-methyl-8-{[4-(morpholin-4-
NH yl)phenyllamino}imidazo[1,2- 457.2
/O/ alpyrazin-6-yl)-3,4-dihydro-2H-1,4- :
(\N benzoxazin-3-one
o._/

244




41 HN

WO 2010/068257 PCT/US2009/006445
O
o
HN
N’Hﬁ“ N-ethyl-6-(8-{[4-(morpholin-4-
H W, yl)phenyl]lamino}imidazo[1,2- 455.2
Nm/ aJpyrazin-6-yl)-1H-indazol-3-amine
Y
fNH
(\N/‘\/OH
N._J
/@: 2{4-(4-{[6-(1H-indazol-6-
HN o~ yl)imidazo[1,2-a]pyrazin-8-
AI’N ylJamino}-2- 485.6
H N ’\) methoxyphenyl)piperazin-1-
N N yllethan-1-ol
N\
Q 6-(8-({4-{(38)-3-hydroxypyrrolidin-
HN o~ 1-ylJ-3-
methoxyphenyl}lamino)imidazo[1,2- 457.6

a)pyrazin-6-yl}-2,3-dihydro-1H-
indol-2-one

245




N- ( 2- hydr oxyet hyl ) - N- net hy1- 6- ( 8-

N  ([4-(norpholin-4-

H
yOphenyi ] am nol | m dazo[ 1, 2- 513.6 N
WO 2010/068257 PCT/US2009/006445
™o
N
/C[ oH | 2-(5-{[6-(1H-indazol-6-
HN o yl)imidazo[1,2-a]pyrazin-8- 4724
NZ =N yllamino}-2-(morpholin-4- )
H NS yl)phenoxy)ethan-1-ol
N \\D)\/
- A D-on
HN (3S)-1-(4-{[6-(1-methyl-1H-indazol-
N7 =N 6-yl)imidazo[1,2-a]pyrazin-8- 426.2
}\I N J yllamino}phenyl)pyrrolidin-3-ol
N\
o
HN 6-(5-methyl-8-{[4-(morpholin-4-
N)YN yl)phenyl]amino}imidazo[1,2- 4413
H J a)pyrazin-6-yl)-2,3-dihydro-1H- ‘
o mh‘ indol-2-one

246




] pyrazi n-6-yl)-1H i ndazol e- 3- car boxam de \ HO WO
2010/ 068257PCT/ TJS2009/ 006445
WO 2010/068257 PCT/US2009/006445
0
N
/Q/ 2-methyl-1-{6-(8-{[4-(morpholin-4-
HN yl)phenyl]amino}imidazo[1,2- 4846
N)\léN a]pyrazin-6-yl)-2H-indazol-2- '
Ne N J yllpropan-2-ol
e
=
HO
O
HN
NM 2-methyl-1-{4-[(6-{1H-pyrrolo[3,2-
H b]pyridin-6-yl}imidazo[1,2-
N~ T N\} a]pyrazin-B- 399.2
\ SN yl}amino]phenyl}propan-2-ol
B
ey
N¢J\fN (3S)-1-(4-{[6-(3,4-dihydro-2H-1,4-
NH benzoxazin-6-yl)imidazo[1,2- 429 .4
Q ajpyrazin-8- '
HOw- @ yllaminojphenyl)pyrrolidin-3-ol

247




N\ HN* NN O Cl

Co 5-chloro-6-(1Hindazol

-6-y1) - NL14-

(nor phol i n- 4-

henyl I | m dazo[ 1, 2-a] pyrazin-8- amne 446.4 HN N\ ONNN40 O NH O

- hydr oxyet hyl ) - 2- (44[ 6- (1Hi ndazol -

] ami noywphermsgsacet am de 444.8 H

6-yl )i m dazo[ 1, 2-a] pyrazi n-

PCT/US2009/006445

o
o™
HN
N’Hﬁ“ 2-[4-(8-{[4-(morpholin-4-
J yl)phenyllamino}imidazo[1,2- 430.2
N a]pyrazin-6-yl)phenyl]propan-2-ol
HO
0]
g
HN 6-(1H-indazol-6-yl)- 3-methyl -N-[4-
(morpholin-4-
H N)\’éN/ yi)phenyl]imidazo[1 ,2-a]pyrazm-8- 426.2
N N amine
N\
o
ot
HN N-(2-hydroxyethyl)-N-methyl-6-(8-
NJ\I;-N {[4-(morpholin-4-
H « N \} yl)phenylJamino}imidazo[1,2- 513.6
N a)pyrazin-6-yl)-1H-indazole-3-
3 carboxamide
\
N Y
HO

248




N HN N 40 40 N OH Net 1- (4-{[6-(1Hindol-6-yl)im dazo[1, 2-

al pyrazi n-8-yll am no}-2- nethoxyphenyl)-3-nethyl azetidin3-ol 441.4 WO
2010/ 068257PCT/ 1JS2009/ 006445 H HN O
1- (4- ([ 6- (Whbk2hrwbodes®- y1 ) i mi dazo[ 1, 2- PCT/US2009/006445
jog
HN 5-chloro-6-(1H-indazol-6-yl)-N-[4-
_N (morpholin-4-
H N)U ylphenyllimidazo[1,2-ajpyrazin-8- | 464
N'N NN amine
\ Cl
Nf’/\N oM\
H w D/ /\/ N-(2-hydroxyethyl)-2-(4-{[6-(1H-
N-N NN HO indazol-6-yl)imidazo[1,2-a]pyrazin- | 444.8
\ H 8-yllamino}phenoxy)acetamide
- ‘e
HN o 1-(4-{[6-(1H-indol-6-yl)imidazof1,2-
a)pyrazin-8-ylJamino}-2-
N)\[‘N methoxyphenyl}-3-methylazetidin- 414
i J
N N7 3-ol
N\

249



HNio N--N a]pyrazin-8-yl]am no}phenyl)-3- nethylazetidin-3-o0l 411.4
1411 2-nmet hyl - 146- (8- ([ 4- (nor phol i n-4-

HO

WO 2010/068257

HN Apheny] am nopm dazol[ 1, 2-

PCT/US2009/006445

1-(4-{[6-(1H-indol-6-yl)imidazo[1,2-

N7 =N a]pyrazin-8-ylJamino}phenyl)-3- 411.4
H <N \} methylazetidin-3-ol
\
O
N
HN/@/ 2-methyl-1-[6-(8-{[4-(morpholin-4-
yl}phenyllamino}imidazo[1,2- 484.7
HO N)\f‘N a]pyrazin-6-yl)-1H-indazol-1- :
N S N\/) yl]propan-2-ol
N'\
IONE
)
H)NYN (ID 6-(1H-indazo}-6-yl)-N-{3-methoxy-
= =1 _ _d.
N \) 4-(oxan-4 4576

yloxy)phenyllimidazo[1,2-
alpyrazin-8-amine

250




N a] pyrazin-6-yl)-1Hindazol -1- yl]propan-2-ol 484.7 is O lell H
0 pt,

WO 2010/068257 PCT/US2009/006445

0
N

N-[3-methoxy-4-(morpholin-4-
N7 =N yl)phenyl}-6-(1-methyl-1H-indazol- 456.2
\N x NJ 6-yllimidazo[1,2-a]pyrazin-8-amine

Ng\fN 6-(3,4-dihydro-2H-1,4-benzoxazin-
NH 6-yl)-5-methyl-N-[4-(morpholin-4- 443.3
O yl)phenyllimidazo[1,2-a]pyrazin-8- )
(\N amine
o/
HN
)YN 2-methyl-2-(4-{[6-(1-methyl-1H-
\ N ”\} indazol-6-yl)imidazo[1,2-a]pyrazin- 413.5
N >N 8-yllamino}phenyl)propan-1-ol
N

251



6- (1H i ndazol - 6-y1) - N13- net hoxy- H,N W" Ni yloxy)phenyl]imdazo[1, 2-
4- (oxan- 4-al pyrazi n-8-amne 457.6 WD 2010/ 068257PCT/ US2009/ 006445 \ |, N1
HN* NN ) * N[ 3-net hoxy-4-(norpholin-4-
yl ) phenyl | We-2010/068%5hy| - 1H- i ndazol - 6-yl )i m dazo[ 112- a] pBATAZ2M0980@ms ne 456. 2
0 (N N O NH

@)
,O/ . \DYOH
HN 1-(3-hydroxy-3-methylazetidin-1-

2~ =N yD)-2-(4-{[6-(1H-indazol-6-
H N N/ yl)imidazo[1,2-a]pyrazin-8- 470.7
N’N ~ yllamino}phenoxy)ethan-1-one
R
S
)
LN "
N= 1-[6-(1,3-benzothiazol-5-
H NH yhimidazo[1,2-a]pyridin-8-yl]-3- 324.2
- jl/ methylurea
O
S
p
(\N RN N
PN 1-[6-(1,3-benzothiazol-5-
NH ylimidazo[1,2-a]pyridin-8-yl]-3- 338.3
ethylurea

2562



oM O

2

z<

)

I
*
i

-(3,4-di
henyl ]i m dazo[ 1, 2-a] pyrazin-8- amne 443.3 \ 1:1 14 is
-nmet hyl1-2-(4- ([ 6-(1-met hyl - 1Hi ndazol -6-yl )i m dazo[ 1, 2- a] pyr azi n-

-yl ] am nowpherwiegzsy opan- 1-ol 413.5 WO 2010/ 068257 PCT/HdSAGA&N0AE445 H NN O

hydr o- 2H 1, 4- benzoxazi n6-y1) - 5- met hyl - N[ 4- ( nor phol i n- 4-
N 40 OH

NN r

N OH 1-(3-hydroxy-3-nethylazetidin-1- yl1)-2-(4-{[6-(1Hindazol -6-

m
H

dazo[ 1, 2- aj pyrazi n-8- yfl am no}phenoxy) et han-1-one 470.7 it, CNir
"= NL(NH
OH
o
HN o 1-{2-ethoxy-4-[(6-{1H-pyrrolo[3,2-
N&N b]pyridin-6-yllimidazo[1,2- 456.4
H J aJpyrazin-8-yl)amino]phenyl}-3- .
WN methylazetidin-3-ol
\\ SN
OH
N :}
HN/Q:O/ 1-{2-methoxy-4-[(6-{1H-
pyrrolo[3,2-b]pyridin-6-
N)ﬁﬁN yllimidazo[1,2-a]pyrazin-8- 442.4
WN\) gl)almino]phenyl}-3-methylazetidin-
-0
N\
N
o
/@:N\)
HN o~ 6-(1H-indol-6-y1)-N-[3-methoxy-4-
N%"N (morpholin-4- 4415
yl)phenyi]limidazo[1,2-a]pyrazin-8- '
N ~ N\) amine
\

253



nmethylurea 324.2 . CNVI- -,.,.NyNH 0 Sl

y0i m dazo[ 1, 2-a] pyri di n-8-y1]-3- ethylurea 338.3 WO

2010/ 06825736 Ws2399/ 006445 H N

N 146- (1, 3- benzot hi azol - 5-

RN N * N OH 142- et h@¥yusdedofobeshs

H pyrrol o[ 3, 2- b]pyridin-6-yl}imdazo[1, 2- a]pyrazin-8-y0am nol phenyl } - 3-

nmet hyl azeti di n-3-ol 456. 4

yl)phenyllimidazo[1,2-a]pyrazin-8-
amine

N7 =N 6-(1H-indazol-6-yl)-N-[4-(oxan-4-
H N/ yloxy)phenyl]irqidazo[1,2~ 427
N alpyrazin-8-amine
2
B
{\N’\ﬁ/@l@l O
N’\(N 6-(8-{[3-methoxy-4-(morpholin-4-
_0 NH yl}phenyl]amino}imidazo[1,2- 4730
j@’ aJpyrazin-6-yl)-3,4-dihydro-2H-1,4- ’
(\N benzoxazin-3-one
o/
HN” : N
N)YN O | 6-(1H-indazol-6-yl)-N-[3-
Kll N/ (morpholin-4- 4125
N'\

254



HN FINN.

N OH 1-{2-nethoxy-4-[(6-{1H py rrolo[3,2-b]pyrid

yl }imdazo[ 1, 2-a] pyrazi n-8- yQam nt henyl } - 3- net hyl azeti di n3- ol

WO 2010/068257

PCT/US2009/006445

0o
/O/O\/LN/
|
H)N\r
N“ =N
{\]HID)\,N\/)
N\

2-(4-{[6-(1H-indazol-6-
yl)imidazo[1,2-a]pyrazin-8-
ylJamino}phenoxy)-N,N-
dimethylacetamide

428.3

3-methyl-1-{4-[{6-{1H-pyrrolo[3,2-
b]pyridin-6-yl}imidazo[1,2-

=N
H N~ N/ a]pyrazin-8- 412.3
{\lfj)\z ylh)amino]phenyl}azetidin-3-ol
\
N
0
N 1-methyl-5-(5-methyl-8-{[4-
(morphalin-4-
HN ylphenyl]amino}imidazo[1,2- 456.5

a]pyrazin-6-yl)-2,3-dihydro-1H-1,3-
benzodiazol-2-one

255




HN\ si gir HNN. NV 6-(1Hindol-6-yl)-N P-nethoxy-4- (norpholin-4-
yOphenyai m dazo[ 1, 2- a] pyrazin-8- amne 441.5 WD
2010/ 068257PCT/ US2009/ 006445 H ,N 01 HN N O

WO 2010/068257 PCT/US2009/006445

0O
jog
HN 1 -ethyl—5-(8-{[4-(mqrpholin-4-
N)YN yI)phenyl]amino}im@azoh 2 456.5
H J alpyrazin-6-yl)-2,3-dihydro-1H-1,3-
5 =<N N benzodiazol-2-one
N
)
0
N= N 6-(3,4-dihydro-2H-1,4-benzoxazin-
NH 6-yl)-5-ethyil-N-[4-(morpholin-4- 457.6
/O’ ylYphenyllimidazo[1,2-a]pyrazin-8- )
(\N amine
o/
o
HN 6-(5-ethyl-8-{[4-(morpholin-4-
N&N yl)phenyllamino}imidazo[1,2- 455.1
H a)pyrazin-6-yl)-2,3-dihydro-1H- )
o W\} indol-2-one

256




6- (1H i ndazol - 6-y1) - Nd4- (oxan- 4- yl oxy) phenyl ]i m dazo[ 1, 2-
alpyrazin-8-amne 427 0 eN N'N O NH H NO 6-(8-{[ 3- net hoxy- 4- ( nor phol i n- 4-
yQphenyl | am no] i m dazo[| ,2- a]pyrazin-6-yl)-3,4-di hydro-2H 1, 4-

benzoxazi nwd2en@ehE3. 2 HN. \N 10 HNN Ni 0  6- ( 1H i ndanalustoogb)ei¥ 3-

(nmor phol i n-4- yOphenyl |i m dazo[ 1, 2-al pyrazin-8- am ne 412.5 WO

2010/ 068257PCTI US20091006445 o 0 QJ HNI

O""'/OH
HN’O (38)-1-{4-(6-{1H-pyrrolo[3,2-
b]pyridin-6-yl}imidazo[1,2-
N)\EN . 426.2
H \) a]pyrgzm-B- o
WN / yl)amino]phenyl}piperidin-3-ol
N\ N
/@I@‘WIOH
HN o~ (3S)-1-{2-methoxy-4-[(6-{1H-
pyrrolo[3,2-b]pyridin-6- 456.2
H N7 =N yllimidazo[1,2-a]pyrazin-8- '
WN\) yl)amino]phenyl}piperidin-3-ol
Sy
OH
hO/\/
/O/ 2-(1-{4-[(6-{1H-pyrrolo[3,2-
HN b]pyridin-6-yl}imidazo[1,2-
N7~ =N a]pyrazin-8- 454.2
H \/) yl)amino]phenyl}piperidin-4-
{Jf])\\,N yl)ethan-1-ol
s N

257



N-- H 40 2-(4-{[6-(1Hindazol -6- yl)imdazo[1, 2-a] pyrazi n- 8-
yl ] am no} phenoxy)-N, N- di net hyl acet am de 428.3 EH
3-nmethyl-1-{4-[(6-{1H pyrrol o[ 3,2- b]pyridin-6-yl}imdazo[l, 2- a]pyrazin-8-

yl') am no] pReyyladRéRti din-3-ol 412.3 t N--/- HNT1 N HfpsofeRodds HN O N H
N o40 N/ I-methyl-5-(5-methyl-8-114- (norpholin-4-

2-[6-(5-methyl-8-{[4-(morpholin-4-
yl)phenyl]lamino}imidazo[1,2- 470.6
al]pyrazin-6-yl)-1H-indazol-3- :
yllethan-1-ol

HND/ 1-[4-({6-[3-(2-hydroxyethyl)-1H-

indazol-6-yllimidazo[1,2-a]pyrazin- 456.4

>~ =N )
H N% 8-yl}amino)phenyl]-3-

N ~N methylazetidin-3-ol
N\
HO
o
/Q/N\/K/OH
HN 6-{8-({4-[(2R)-2-
N7 ~=N (hydroxymethyl)morpholin-4-

H J yllphenyl}amino)imidazol1,2- 457.5
N ~-N a]pyrazin-6-yl]-2,3-dihydro-1H-
O indol-2-one '

258



yOphenyl ] am no}i m dazo[ 1, 2- a] pyrazi n-6-yl)-2, 3-di hydro-1H 1, 3-

benzodi azol - 2-one 456.5 WD 2010/ 068257PCT/ US2009/ 006445 ON HN RN * N a
W 1-ethyl-5-(8-{[4-(norpholin-4- yOphenyi]am no}i m dazo[ 1, 2-

a] pyr azi n-weydnss237 di hydr o- 1H 1, 3- benzodi azol - 2- one 4%6/Us2000h064% N LN 10
NH 6- (3, 4-di hydro-2H- 1, 4- benzoxazi n6-y1) - 5- et hyl - NL4- ( nor phol i n- 4-

yl ) phenyl ] i m dazo[ 1, 2-a] pyrazin-8- amne 457.6 0 HN 40 N H N ioN

o
N\)*«,Q/OH
Q 6-[8-({4-[(25)-2-
HN (hydroxymethyl)morpholin-4-
N7 ~=N yllphenyl}amino)imidazo[1,2- 457.6
H a]pyrazin-6-yl]-2,3-dihydro-1H-
:{ID)\/NJ indol-2-one
O
o
o™
HN 5-(5-ethyl-8-{[4-(morpholin-4-
N)YN yl)phenyllaminc}imidazo[1,2-
H . N\) a]pyrazin-6-yl)-1-methyt-2,3- 470.7
0= dihydro-1H-1,3-benzodiazol-2-one
N
/
o
o™
HN 5-ethyl-N-[4-(morpholin-4-
Z~_=N yl)phenyll-6-{1H-pyrrolo[3,2-
H N)D blpyridin-6-yl}imidazo[1,2- 440.4
N~ | N a)pyrazin-8-amine
\ N

259



Co 6-(5-ethyl-8-([4-(norpholin-4- yl)phenyl]am no)imdazO[1, 2-
al oyrazi n-6-yl) -2, 3-di hydr o-

1H ndol-2-one 455.1 WO

2010/ 068257PCT/ US2009/ 006445 H\ N N---V----N HN 0"OH N

(3S) - 1- (4-WOoQo{olkskwyrrol o[ 3, 2- b] pyridin-6-yl)im dazo[ lpduaipPiazs n- 8-
yl ) am no] phenyl ) pi peri di n- 3- ol

426.2 H N\

0 a H HNV NN

(3S)-1-(2-nmet hoxy-4-[(6-{1Hpyrrol o[ 3, 2-b] pyri di n- 6-
yI)| mdazo[l 2- aj pyra2| n-8- yl)am no] phenyl ) pi peri di n- 3- ol

.-- HNir NLrN

456.2 H

)
/ N/\f@"'
N*(N H (3R)-1-(4-{[6-(3,4-dihydro-2H-1,4-
benzoxazin-6-yl)imidazo[1,2- 473.3
O NH a)pyrazin-8-ylJamino}-2- :
HO \O‘l methoxyphenyl)piperidin-3-ol
o
/@/N\)
HN N-[4-(morpholin-4-yl)phenyl]-6-
~ N‘}(L\\ (1,2,3,5-tetrahydro-4,1-
&/N N H benzoxazepin-8-yl)imidazo[1,2- 4434
\/\@) a]pyrazin-8-amine
8]
HO™™ ™0
N
/©/ [(3R)-4-(4-{[6-(1H-indazol-6-
HN yl)imidazo[1,2-a]pyrazin-8- 442.3
N %’N yllamino}phenyl)morpholin-3- )
- [Imethanol
H N J yl]

260




2-(1-(4-[(6-{1Hpyrrolo[3,2- b]pyridin-6-A mdazo[1, 2- a]pyrazin-8-
ypam no] phenyl } pi peri di n-4- yQethan-1-o0l 454.2 WO

2010/ 068257PCT/ US2009/ 006445 HOH ,N 10 HN - ro N--_,

246- ( 5- mretWwpkoR+p§247 (mor phol i n-4- yOphenyl ] am no} i m dazafTi;s2609/006445

a] pyrazin-6-y1)-1Hindazol -3- yl]ethan-1-o0l 470.6 HOH ,NHN N O OH
114- ({643-(2- hydroxyet hyl)-1H i ndazol - 6-yai m dazo[ 1, 2- a] pyrazi n- 8-yl } am
phenyl ] -3- nethyl azetidin-3-ol 456.4

HO N0
N._
HN/O/ [(3S)-4-(4-{[6-(1H-indazol-6-
ylhimidazo[1,2-a]pyrazin-8- 4422
NflﬁfN yllamino}phenyl)morpholin-3- '
H S N\) yllmethanol
N\
)
N¢|\I¢N H (3S)-1-(4~{[6-(3,4-dihydro-2H-1,4-
benzoxazin-6-yl)imidazo[1,2- 473.2
O NH alpyrazin-8-yllamino}-2- :
HO.., O methoxyphenyl)piperidin-3-ol
OH
N
HN/O/ (1-{4-[(6-{1H-pyrrolo[3,2-b]pyridin-
6-yl}imidazo[1,2-a]pyrazin-8- 440.3
H N”KKN yl)amino]phenyl}piperidin-4- :
m)\,NJ yl)methanol
\ SN

261



: H ON . CO HN (hydroxynet hyl ) nor phol i n-4- yl| phenyl }am no)i m dazo[ 1, 2-
al pyrazi n-6-yl] -2, 3-di hydr o- 1H ndol- 2-one 457.5 WD

2010/ 068257PCT/ US2009/ 006445 0 HN . HN N 01 Co OH 648- H4- R23) - 2-

(hydr oxynewvbybjoeshol i n-4- yl ] phenyl } anmi no) i m dazo[ 1, Zct/us2009/006445

a] pyrazi n-6-y1] -2, 3-di hydro- 1H ndol- 2-one 457.6 H

>)
¢ N/\/O:ﬁ [(2R)-4-{4-{[6-(3,4-dihydro-2H-1,4-

NN benzoxazin-6-yl)imidazo[1,2-
_0 NH a]pyrazin-8-yljamino}-2- 489.4
U methoxyphenyl)morpholin-2-
HO’\(\N yllmethanol
o]
)
AN
o) N"  I{(28)-4-(4-([6-(3,4-dihydro-2H-1,4-
NA\IéN benzoxazin-6-yl)imidazo[1,2-
_O NH a]pyrazin-8-yllamino}-2- 489.4
:O/ methoxyphenylymorpholin-2-
HO/""’“'-(\N ylJmethanol
O

4-{4-{[6-(1H-indazol-6-
N7 ~=N yl)imidazo[1,2-a]pyrazin-8- 4415

?D)\/N / yllJamino}phenoxy)cyclohexan-1-ol
N
Y

262



N o=< N/

yQphenyl ] am no}i m dazo[ 1, 2-

HN N Co 5-(5-ethyl-8-([4-(norpholin-4-
al pyrazi n-6-yl)-1-nethyl -2, 3-

di hydro-11-1-1, 3-benzodi azol -2-one 470.7 HN HN NO Co
5- et hyl - N wo(omopéet i n- 4- yl ) phenyl]-6-{11- 1- pyrrol o] 3,F2T/US2009/006445
b] pyri di n-6-yl }i m dazo[ 1, 2- a] pyrazin-8-amne 440.4 WO
2010/ 068257PCT/ US2009/ 006445 HOO O eN N--N O NH |

6-(1H-indazol-6-yl)-N-{4-{2-oxa-6-
azaspiro[3.3]heptan-6-

NP~ =N yliphenyl)imidazo[1,2-ajpyrazin-8- = 4242
s N7 amine
N
o
/OiN\)
HN o 2-[6-(8-{[3-methoxy-4-(morpholin-
A~ =N 4-yl)phenyllaminol}imidazof1,2-
N/K[L:) ajpyrazin-6-yl)-1H-indazol-3- 486.6
~ yllethan-1-ol
HO
o
NI, OH
/@i [(2S)-4-(4-{[6-(1 H-indazo!-6-
HN ogl yhimidazo[1,2-a]pyrazin-8-
N)\FN ylJamino}-2- 472.4
H N/ methoxyphenylymorpholin-2-
N’N ~ yljmethanol

263




(3R)-1-(44[6-(3, 4-di hydro-2H 114- benzoxazi n-6-y0i m dazo[ 1, 2-

al pyrazi n-8-yl]am no}-2- nethoxyphenyl)pi peridin-3-ol 473.3 HN 401 N 110
N[ 4- (mor phol i n- 4- Aphenyl ]1-6- (1, 2,3,5-tetrahydro-4,1- ,2,3,5 -8-4,1 -
al] pyrazi n-Woaviones4#3.4 HN N\ it W HOCOis N.,.; HYor/uN2009/006445
[ (3R)-4-(44[6-(1H i ndazol -6- yl)imdazo[ 1, 2-a] pyrazi n- 8-
yl ] am nt henyOnror phol i n-3- yl ] net hanol 442.3 WO
2010/ 068257PCT/ US2009/ 006445 HOCO
0
N OH
/O: {(2R)-4-(4-{[6-(1H-indazol-6-
HN gl yl}imidazo[1,2-a]pyrazin-8-
N7 =N yllamino}-2- 472.4
H p, methoxyphenyl)morpholin-2-
N N ylimethanol
N\
B
(\N’\‘/Q: .
2N 2-1-(4-{[6-(3,4-dihydro-2H-1,4-
NT Y benzoxazin-6-yl)imidazo[1,2-
NH a]pyrazin-8- 471.8
/O/ yllamino}phenyl)piperidin-4-
/\/O] yllethan-1-ol
HO
)
HN/O/ 6-(1H-indazol-6-yl)-N-(4-{8-oxa-3-
azabicyclo[3.2.1]octan-3- 438.3
NZ =N yl}phenyl)imidazo[1,2-a]pyrazin-8- )
H “ NJ amine
N'\

264



it NOHNir

0 NH I

N)rNH21:1 11.i0 4{[6 [(3S)(4(1H indazol-6- 442.2
yhi m dazo[ 1, 2- a] oyrazi n- 6- ynam no} phenyhnor pholin-3- ylinmethanol 0 (N NN
HO ,N ?-) (3S)-1-(4-{[6-(314-di hydro-2H1, 4-
benzoxazi nwH-2yildiossdazo[ 1, 2- a] pyrazi n- 8- ynam no} - 2- PCT/US2009/006445
met hoxyphenyhpi peri di n-3-0l 473.2 r--CHisN..... "...-- HNir NH
O~
N
HNO [(BR)-1-(4-{[6-(1H-indazol-6-
yl)imidazo[1,2-a)pyrazin-8- 426.0
H e yllamino}phenyl)pyrrolidin-3- '
N s N7 yllmethanol
N\
OH
O~
HNO [(3S)-1-(4-{[6-(1H-indazol-6-
yl)imidazo[1,2-a]pyrazin-8- 426.2
H N)\FN yllamino}phenyl)pyrrolidin-3- '
N e NJ yllmethanol
N
N
cl Oj
2 N 5-chloro-6-(3,4-dihydro-2H-1,4-
NN benzoxazin-6-yl)-N-{3-methoxy-4-
_0 NH {morpholin-4- 493.5
U yl)phenyl]imidazo[1,2-a]pyrazin-8-
(\N amine
o

265



N\ (1-{4-[(6-{1H pyrrol o[ 3, 2-b] pyri di n6-yl }i m dazo[ 1, 2- ahoyr azi n- 8-

yCam no] phenyl } pi peri di n-4- yl)nmethanol 440.3 WO

2010/ 068257PCT/ US2009/ 006445 eN NN | NH HON W *

R2R) - 4- (4-whSnfohsgssdi hydro- 2H 1, 4- benzoxazi n-6-yl )i m da4@lsherdnossds

a] pyrazi n- 8-yl ] am no}-2- net hoxyphenyl ) norpholin-2- ylynethanol 489.4 N NN
at NH Hei"CNW 0.") 40 [(28)-4-(4-([6-(3,4-dihydro-2H1, 4-
benzoxazi n-6-yl )i m dazo[ 1, 2- al pyrazi n-8-yl]am no}- 2-

met hoxyphenyl ) nor phol i n-2- ylinmethanol 489.4 HN el NH

(9]
o
HN o~

2-[6-(8-{[3-methoxy-4-(morpholin-

N)YN 4-yl}phenyllamino}imidazo[1,2- 485.6
H N/ a)pyrazin-6-yl)-1H-indol-3-yl]ethan- ’
N 1-o0l

HO

(\y@]

N—A\( (3R)-1-(4-([6-(3,4-dihydro-2H-1,4-
benzoxazin-6-yl)imidazo[1,2-
NH alpyrazin-8- 443.8
yllamino}phenyl)piperidin-3-ol

o)
H [1-(4-{[6-(3,4-dihydro-2H-1,4-

NN benzoxazin-6-yl)imidazo[1,2-
NH ajpyrazin-8- 457.5
/@/ ylJamino}phenyl)piperidin-4-
yljmethano!

266



,NO OH 4-(4-([6-(1Hindazol -6- yQ m dazo[ 1, 2-a] pyr azi n- 8-

yl ] am no} phenoxy) cycl ohexan-1-ol 441.5 WD 2010/ 068257PCT/ US2009/ 006445 N P
01 HN NH NN io 6-(1Hindazol-6-yl)-N-(4-(2-oxa-6- azaspiro[3. 3] heptan-6-
yl } phenyl )woizomned237 2- a] pyrazi n-8- ami ne 424.2 H , N HO»@T/ushbodlogkd4sN Co

2-[6- (8- ([ 3-net hoxy-4- (norpholin4-yl)phenyl]am no}i mdazo[ 1, 2-

al pyrazin-6-yl)-1Hindazol -3- yllethan-1-ol 486.6 H

0
H (3S)-1-(4-{[6-(3,4-dihydro-2H-1,4-

N’J\fN
benzoxazin-6-yl)imidazo[1,2-

NH alpyrazin-8-
yllamino}phenyl)piperidin-3-ol

443.3

H On,,,‘L Ol

o

Ne_J-, OH
/O/ [(2S)-4-{4-[(6-{1H-pyrrolo[3,2-
HN b)pyridin-6-yl}imidazo[1,2-

Nﬁl\‘.,N a)pyrazin-8- 442.7

H Y, yl)amino]phenyl}morpholin-2-
:] Z | ~AN ylimethanol
“N

HN /O/ [(2R)-4-{4-{(6-{1H-pyrrolo[3,2-

blpyridin-6-yl}limidazof1,2-
N)YN alpyrazin-8- 4425

H Y, ylYamino]phenyilmorpholin-2-
W N yllmethanol
\ N

267



Ne N\ HNW 101 N o ,..""OH[(2S)-4-(4-([6-(1Hindazol -6-

yl)imdazo[ 1, 2-a] pyrazi n-8- yl]am no}-2- nethoxyphenyl) norpholin-2-

yl ] met hanol 472.4 WD 2010/ 068257PCT/ US2009/ 006445 is Co HNillir o NN H 31
el [(2R) - 4wO4efoloes261H- i ndazol - 6- yQO mi dazo[ 1, 2- a] pyr ammszwsv]ommo) 2-
met hoxyphenyl ) nor phol i n-2- yl ynet hanol 472.4 40 eN NO 1 NH N

OH
o~
HN/G/ 2-[1-(4-{[6-(1H-indazol-6-

yl)imidazo[1,2-a]pyrazin-8-
H NN ylJamino}phenyl)pyrrolidin-3- 440.3
N s N7 yllethan-1-ol
N\
0O
o
HN 6-(1H-indazol-6-yl)-N-[4-(oxan-4-
N7 ~=N ylmethoxy)pher_lyl]imidazo[1 2 441 .4
H ~_Ms aJpyrazin-8-amine

N‘\

N/
H NQ N-[5-(8-{[4-(morpholin-4-

yl}phenyllamino}imidazo[1,2- 430.4
alpyrazin-6-yl)pyridin-3- '

YN\K])\,NJ yllacetamide
O N

268



HO --) 2-[1-(4-([6-(3,4-di hydro-2H 1, 4- benzoxazin-6-yl)imidazo[1, 2-

al pyrazi n-8- yl]am no}phenyl)piperidin-4- yflethan-1 -ol 471.8 HN 140 N H
14 \N 0 6-(1Hindazol -6-y1)-N(4-{8-o0oxa-3- azabicycl o[ 3. 2. 1] oct an- 3-

yl } phenypiwbdem@ksks?2- a] pyrazi n-8- am ne 438.3 WO PCT/US2009/006445

2010/ 068257PCT/ US2009/ 006445 H N.1:1 101 UN Nri4-> /OH 0 /
[(BR)-1-(4-([6-(1Hindazol -6- yl)imdazo[1, 2-a] pyrazin- 8-

yl ] am no) phenyl ) pyrrolidin-3- ylynethanol 426.2 HN 14\ $

N I 6-(8-{[3-methoxy-4-(oxan-4-
N)\r’— yloxy)phenyllamino}imidazo[1,2- 4794

H N N\/) alpyrazin-6-yl)-2,3-dihydro-1H-
o] indol-2-one

N._J
H N’©:O/ 6-(1H-indol-6-yl)-N-[3-methoxy-4-

{morpholin-4-yl)phenyl]-5- 455.2
N7 =N methylimidazo[1,2-a]pyrazin-8- ‘
H x N\/) amine
\
o
N
HNO 6-(1H-indol-6-yl)-5-methyl-N-[4-
(morpholin-4- 4259
Z =N yl)pheny|Jimidazo[1,2-a]pyrazin-8- :
H n NJ amine
\

269



HN N * NOH O 1(35)-1-(4-([6-(1Hindazol -6- yl)imdazo[ 112-a] pyrazi n- 8-
yfl am no} phenyl ) pyrrolidin-3- yl]nmethanol 426.2 rN V- * C -- N NH O
5-chl oro- 6- (3, 4-di hydro-2H 1, 4- benzoxazi n-6-yl)-N-[ 3- net hoxy- 4-

(mor phol i nyg-ofdeipenyi | i m dazo[ 1, 2-a] pyrazi n-8- amine 4882000006445
2010/ 068257PCT/ US2009/ 006445 H N . HO HN 1.10 NN

)
/ N/L\‘\/O:H 1-(4-{{6-(3,4-dihydro-2H-1,4-
NJYN benzoxazin-6-yl)-5-
NH methylimidazo[1,2-a]pyrazin-8- 471.8
/O/ yllamino}phenyl)-4-
ﬁ methylpiperidin-4-ol
HO
L0
HN o ~°
N )\rN | N-[3-methoxy-4-(oxan-4-
= yloxy}phenyl]-6-{1H-pyrrolo[3,2-
&]//j/J\,NJ b]pyridin-6-yl}imidazo[1,2- 4574
\ aJpyrazin-8-amine
“N
O
N
,O/ 6-(1H-indazol-6-yl}-N-(4-{2-0xa-7-
HN azaspiro[3.5]nonan-7- 452.2
N)ﬁﬁN yl}phenyl)imidazo[1,2-a]pyrazin-8- ’
H N/ amine
N\

270



2-[6-(8-{[3-m et hoxy-4-(norphol in-4-yl)phenyl]am no}imdazo[1, 2-

al pyrazin-6-yl)-1H I ndol- 3-ypethanl-ol 485.6 HOO rN\N 4, NH 1
(313)-1-(44[6-(3,4-di hydro-2H1 , 4- benzoxazin-6-yl)imdazo[1l , 2-

a] pyr azi n-we 2giojoasmsno} phenyl ) pi peri di n-3-o0l 443.8 HO , BLruseddodbasm NH | W[ 1

-(44[6-(3,4-di hydro-2141, 4- benzoxazi n-6-A m dazo[ 1, 2- a] pyrazi n- 8-
yl i am no} phenyl) pi peri di n-4- ylinethanol 457.5 WO
2010/ 068257PCTI US2009/ 006445 rNO \ NI -. .. NH op NH HO4, Ol
0
o4
HN o~ 2-(1 H-indazol-6-yl)-N-[3-methoxy-
-(oxan-4- 4718
Nfl\fN ylmethoxy)phenyl]imidazo[1,2- -
H \ N\} ajpyrazin-8-amine
N\
0
N 1-(4-{4-[(6-{1H-pyrrolo[3,2-
O blpyridin-6-yl)imidazo[1,2-
HN ajpyrazin-8- 4531
N%—’*N yl)amino]phenyl}piperazin-1-
H p, yl)ethan-1-one
., |
@)
N/
HNQ ~_OH | 5(8-{[3-(2-hydroxyethoxy)-4-
0 (morpholin-4-
N)\FN ylphenyl]lamino}imidazof1,2- 502.2
ﬁ S N\} alpyrazin-6-yl)-1-methyl-2,3-
O=( dihydro-1H-1,3-benzodiazol-2-one
N
/

271



(3S)-1-(4-1[643, 4-di hydro-2H-1, 4- be nzoxazi n-6-yhi m dazo[ 1, 2- a] pyrazi n-8-
ynam no} phenyppi peri di n-3-o0l 443.3 CO th NJOH HNir- N H N\
[(2S)-4-14-[(6-{1 Hpyrrolo[3,2- b]pyridin-6-yl}imdazo[1, 2- a]pyrazin-8-
yhanm no] pheoybiwssyshol | n-2- ylinet hanol 442.7 CO elrd¥yys20608pE1s HN | r
N-N HN\ [(2R)-4444(6-{1H pyrrol o[ 3, 2- b]pyridin-6-yl}imdazo[1l, 2-

al pyrazi n-8- yl)am no] phenyl } nor phol i n-2- yl]nmethanol 442.5 WD

2010/ 068257PCT/ US2009/ 006445 H N

OH
D ----- ml/
/C[ P [(3S)-1-{2-methoxy-4-[(6-{1H-
HN O pyrrolo[3,2-b]pyridin-6-
N)ﬁfN yl}limidazo[1,2-a]pyrazin-8- 456.5
H Yy, yl)amino]phenyl}pyrrolidin-3-
W N yllmethanol
N\ SN
o
/@:N\)
HN o~ 5-(8-{[3-methoxy-4-(morpholin-4-
=N y)phenyllamino}imidazof1,2-
H N)\r . L 432.5
Y, ajpyrazin-6-yl)-N-methylpyridin-3-
/N e l T N\) amine
2
N
HN 5-(8-{[3-methoxy-4-(morpholin-4-
N)\f'N yl)phenyl]amino}imidazo[1,2- 472.3
H s N7 a)pyrazin-6-yl)-1-methyl-2,3- )
O=( dihydro-1H-1,3-benzodiazol-2-one
N
/

272




N\

ID__ j---OH di

H,NO,)03 HN 40 N 0 6-(1H i ndazol - 611) - NL4- ( oxan- 4-

N-15- (8- {[ 4- (nor phol i n-4- yl)phenyl]am no}i m dazo[ 1, 2-
al pyrazin-6-yl)pyridin-3- yl]acetam de

) NHNWN/ tk W 2-[1-(4-{[6-(1H i ndazol - 6-
y0i m dazo[ 1, 2- a] pyrazi n-8- yl]am no}phenyQopyrrolidin-3- yl]ethan-1-ol 440.3

yl met hoxy)wbeaomlobs2s7 dazo[ 1, 2- a] pyrazi n-8-am ne 441. 4 pcQuuskidoddshssN % sr

5-[8-({4-[(3R)-3-hydroxypiperidin-1-
yllphenyl}amino}imidazo[1,2-

=N : :
H NAI/J a)pyrazin-6-yl]-1-methyl-2,3- 456.2
N N dihydro-1H-1,3-benzodiazol-2-one
o<
N
/
HN o~ (3R}-1-{2-methoxy-4-[(6-{1H-
AN pyrrolo[3,2-b]pyridin-6: 456.4
H N = yllimidazo{1,2-a]pyrazin-8- '
{\lfj/l\/N / ylYamino]phenyl}piperidin-3-ol
ey
|
p
/ N@N o)
NJYN H 4-methyl-7-(8-{[4-(morpholin-4-
yl}phenylJamino}imidazo[1,2-
NH alpyrazin-6-yl)-1,2,3,4- 496.5
(\N tetrahydroquinoxalin-2-one
o/

273




430.4 WD 2010/ 068257PCT/ U52009/ 006445 H ON a, HN* NN O 1
6- (8- ([ 3- met hoxy- 4- (oxan-4- yl oxy) phenyl ] am no}i m dazo[ 1, 2-

a] pyrazi n-6-y1)-213-di hydro-1F1- indol-2-one 472.4 H Nto HNI. NN Co

6- (1F1-i Ddﬁb'zﬁro)i}%ézsww net hoxy-4- (mor phol i n- 4- yOphenylderays2009/006445
met hyl i m dazo[ 1, 2-al pyrazin-8- amne 455.2 HN\ is, Ir HN 100 N

N 0o
/C[ A\ OH [(2R)-4-{2-methoxy-4-[(6-{1H-
HN 0~ pyrrolo[3,2-b]pyridin-6-
yl}imidazo[1,2-a]pyrazin-8- 472.5
H N7 =N yl)amino]phenyl}morpholin-2-
N NJ yljmethanol

HNO (3R)-1-{4-[(6-{1H-pyrrolo[3,2-

b]pyridin-6-yl}imidazo[1,2-
H N’I\éN ajpyrazin-8- 426
{qu])\,Nj ylJamino]phenyi}piperidin-3-ol
N\ SN
Example 3
Biochemical Syk Assay

[0160] A generalized procedure for one standard biochemical Syk Kinase Assay
that can be used to test compounds disclosed in this application is as follows.

[0161] A master mix minus Syk enzyme is prepared containing 1X Cell
Signaling kinase buffer (25 mM Tris-HCI, pH 7.5, 5 mM beta-glycerophosphate, 2 mM
dithiothreitol, 0.1 mM NaszVQ,, 10 mM MgCly), 0.5 pM Promega PTK Biotinylated
peptide substrate 1, 0.01% casein, 0.01% Triton-X100, and 0.25% glycerol. A master
mix plus Syk enzyme is prepared containing 1X Cell Signaling kinase buffer, 0.5 pM
PTK Biotinylated peptide substrate 1, 0.01% casein, 0.01% Triton-X100, 0.25% glycerol
and 0.4 ng/well Syk enzyme. Syk enzyme is purchased from Cell Signaling
Technologies, expressed in baculovirus and is an N-terminally GST-tagged full length
human wildtype Syk (accession number NM-00377). The Syk protein was purified in
one step using glutathione-agarose. The purity of the final protein preparation was
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assessed by SDS-PAGE and Coomassie staining. A solution of 200 pM ATP is
prepared in water and adjusted to pH7.4 with 1N NaOH. A quantity of 1.25 pL of
compounds in 5% DMSO is transferred to a 86-well ¥ area Costar polystyrene plate
Compounds are tested singly and with an 11-point dose-responsive curve (starting
concentration is 10 - 1 pM; 1:2 dilution). A quantity of 18.75 L of master mix minus
enzyme (as a negative control) and master mix plus enzyme is transferred to
appropriate wells in 96-well 2 area costar polystyrene plate. 5 pL of 200 pM ATP is
added to that mixture in the 96-well ¥z area Costar polystyrene plate for final ATP
concentration of 40 yM. The reaction is allowed to incubate for 1 hour at room
temperature. The reaction is stopped with Perkin Eimer 1X detection buffer containing
30 mM EDTA, 80 nM SA-APC, and 4 nM PT66 Ab. The plate is read using time-
resolved fluorescence with a Perkin Elmer Envision using excitation filter 330 nm,
emission filter 665 nm, and 2™ emission filter 615 nm. ICs; values are subsequently
calculated using a linear regression algorithm.

Example 4
Ramos Cell pBLNK(Y96) Assay

[0162] Another generalized procedure for a standard cellular Syk Kinase Assay
that can be used to test compounds disclosed in this application is as follows.

[0163] Ramos cells are serum starved at 2 x 10° cells/ml in serum-free RPMI for
1 hour in an upright T175 Falcon TC flask. Cells are centrifuged (1100 rpm x 5 min)
and incubated at a density of 0.5x107 cells/m! in the presence of test compound or
DMSO controls for 1 hr at 37 °C. Cells are then stimulated by incubating with 10 pg/mi
anti-human IgM F(ab), for 5 minutes at 37 °C. Cells are pelleted, lysed in 40 ul cell
lysis buffer, and mixed with Invitrogen SDS-PAGE loading buffer. 20 ul of cell lysate for
each sample are subject to SDS-PAGE and western blotting with anti-
phosphoBLNK(Tyr96) antibody (Cell Signaling Technology #3601) to assess Syk
activity and anti-Syk antibody (BD Transduction Labs #611116) to control for total
protein load in each lysate. The images are detected using fluorescent secondary
detection systems and the LiCor Odyssey software.
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Example 5
B-Cell Proliferation Assay

[0164] A generalized procedure for a standard cellutar B-cell proliferation assay
that can be used to test compounds disclosed in this application is as follows.

B-cells are purified from spleens of 8-16 week old Balb/c mice using a B-cell
isolation kit (Miltenyi Biotech, Cat # 130-090-862). Test compounds are diluted in
0.25% DMSO and incubated with 2.5 x 10° purified mouse splenic B-cells for 30 min
prior to addition of 10pg/ml of an anti-mouse IgM antibody {Southern Biotechnology
Associates Cat # 1022-01) in a final volume of 100 pl. Following 24 hr incubation, 1 pCi
3H-thymidine is added and plates are incubated an additional 36 hr prior to harvest
using the manufacturer's protocol for SPA[®H] thymidine uptake assay system
(Amersham Bicsciences # RPNQ 0130). SPA-bead based fluorescence is counted in a
microbeta counter (Wallace Triplex 1450, Perkin Elmer).

Example 6
T Cell Proliferation Assay

[0165] A generalized procedure for a standard T cell proliferation assay that can
be used to test compounds disclosed in this application is as follows.

[0166] T celis are purified from spleens of 8-16 week old Balb/c mice using a
Pan T cell isolation kit (Miltenyi Biotech, Cat # 130-090-861). Test compounds are
diluted in 0.25% DMSO and incubated with 2.5 x 10° purified mouse splenic T cells in a
final volume of 100 pl in flat clear bottom plates precoated for 90 min at 37°C with 10
pg/mi each of anti-CD3 (BD # 553057) and anti-CD28 {BD # 553294) antibodies.
Following 24 hr incubation, 1 pCi ®H-thymidine is added and plates incubated an
additional 36 hr prior to harvest using the manufacturer’s protocol for SPA[°H] thymidine
uptake assay system {Amersham Biosciences # RPNQ 0130). SPA-bead based
fluorescence was counted in a microbeta counter (Wallace Triplex 1450, Perkin Elmer).

Example 7
CD69 Inhibition Assay
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[01671 A generalized procedure for a standard assay for the inhibition of B cell
activity that can be used to test compounds disclosed in this application is as follows.

[0168] Total mouse splenocytes are purified from spleens of 8-16 week old
Balb/c mice by red blood cell lysis (BD Pharmingen #555899). Testing compounds are
diluted to 0.5% DMSO and incubated with 1.25 x 10° splenocytes in a final volume of
200 pl in flat clear bottom piates (Falcon 353072) for 60 min at 37°C. Cells are then
stimulated with the addition of 15 pg/ml IgM (Jackson ImmunoResearch 115-006-020),
and incubated for 16 hr at 37°C, 5% CO,. Foliowing the 16 hr incubation, cells are
transferred to conical bottom clear 96-well plates and pelleted by centrifugation at 1200
x g x 5 min. Cells are preblocked by CD16/CD32 (BD Pharmingen #553142), followed
by triple staining with CD19-FITC (BD Pharmingen #553785), CD69-PE (BD
Pharmingen #553237), and 7AAD (BD Pharmingen #51-68981E). Cells are sortedon a
BD FACSCalibur and gated on the CD19*/7AAD" population. The levels of CD69
surface expression on the gated population is measured versus test compound
concentration.

Example 8
BMMC degranulation

[0169] A generalized procedure for a standard assay for bone-marrow derived
mouse mast cell (BMMC) degranulation that can be used to test compounds disclosed
in this application is as follows.

[0170] Bone-marrow derived mast cells were cultured for >4 weeks with IL-3
(10ng/mi) and SCF (10ng/ml}. The cells were determined to be > 90% cKit*/FceRI* by
FACS analysis at the time of use. Cells (6 x 107 cells/50 ml) were serum-starved in a
T150 tissue culture flask for 16h in the absence of IL-3 and SCF containing IgEa-DNP
al 1 ug/ml. Overnight sensitized cells are washed twice in Tyrodes buffer and
resuspended to 5 x 10° cells/ml. 5 x 10° cells (100ul) are plated in a 96 well microtiter
plate (Falcon 353072} and test compounds are serially diluted to a final concentration
0.25% DMSOQ in the plate for 1 hr at 37°C, 5% CO,. Wells are treated with a DNP-BSA
antigen challenge (50 ng/ml} and incubated for and additional 30 min at 37°C.
Supematants are assayed for hexosamimidase release versus control wells. Cell
pellets are simultaneously lysed and assed for total hexosamimidase release to
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calculate specific release. Dose-response curves are generated using 4- parameter
fogistical fit and IC50s calculated.

Example 9
Passive Cutaneous Anaphylaxis (PCA)

[0171] The following is a procedure for a standard PCA model used for
measuring in vivo IgE anti-DNP Ab sensitization and DNP-BSA antigen for triggering
mast cell degranulation and release of immune regulators that cause acute vessel
permeability monitored by Evan's blue dye into the inflamed area in the mouse ear.

[0172] Reagents: Anti-DNP IgE: is supplied as 1.2 mg/ml in a phosphate
buffered solution with BSA for additional protein and azide for sterility. This is diluted
1:100 in sterile PBS as a 12 ug/ml working stock that can be further diluted in PBS to
the appropriate concentration for injection. A further 1.5 dilution give a final 1:500
solution at 2.4 ng/ul. {10 ul /ear = 24 ng). Sterile PBS alone will be used as a negative
control. -DNP-BSA: will be made up at 4mg/ml in sterile ddH-0O and stored at 40°C
solution. It is further diluted 1:1 with sterile saline prior to use. This solution or a further
dilution in saline is diluted 1:1 with 2% Evan's Blue in sterile saline that has been filtered
though 0.02um filter and refiltered prior to injection. For these experiments a final
solution of 0.5 mg/ml of DNP-BSA in 1% Evans blue can be used. Tail vein injections
will be held constant at 200 ul = 100 ug in 1% Evan's Blue. -Evan's blue dye: A 2%
stock in saline will be sterile filtered and diluted 1:1 with DNP-BSA saline solution for

final concentration of 1% for injection.
General PCA Protocol Using Intradermal Ear Sensitization

[0173] 1) On dO0, animals, anesthetized with isofluorine, are passively sensitized
by intradermal injections of IgE anti-DNP using a 29-gauge insulin syringe. By
convention, the right ear receives 10 ul intrademnal injection of anti-DNP IgE while the
left ear receives PBS. 2} 20hr post sensitization, antigen challenge is administered by
tail i.v. injection of DNP-BSA in 200 ul of 1% Evan's blue dye solution in saline. Tails

are immersed in warm water prior to iv injection to improve success. 3} 30 minutes
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to 2 hr prior to this antigen challenge, drug is delivered sc or po in 10% EtOH/ 20%
cremaphor/ 70% saline. 4) Animals are sacrifice by CO; inhalation 30-60 min post
antigen challenge and ears are removed for extraction of Evan's blue dye in 500 ul of
formamide overnight at 65°C. 5) Blood is obtained by cardiac puncture just prior to final
cervical dislocation and processed for plasma to provide PK analysis. 6) Evan's blue
dye is quantified by reading absorbency of 200 ul of extracted solution in microtiter
plates at 620 nm.

Study Design of Experiment

[0174] Each animal has one anti-DNP IgE sensitized ear (right ear by
convention) and one PBS control ear (left ear by convention). Groups 1-8: represent
the vehicle and compound testing arms; Group 9. represents the non-antigen negative
control; Group 10: represents the non-sensitized challenged negative control; Group 71:
represents the non-antigen challenged, non-sensitized negative control group {Groups
9-11 represent negative controls for background levels only and require only minimal
number of animals per group.)

[0175] The compounds disclosed in the examples above were tested in the Syk
biochemical assay described herein (Example 3) and certain of those compounds
exhibited an |Cso value less than or equal to 1 micromolar. Certain of those compounds
exhibited an ICsp value less than or equal to 100 nM. Certain of those compounds
exhibited an ICsp value less than or equal to 10 nM. Cenrtain of those compounds
exhibited an ICsp value less than or equal to 1 nM.

[0176] Some of the compounds disclosed in Example 2 were tested in the B-cell
proliferation assay (as described in Example 5) and exhibited an ICso value less than or
equal to 10 micromolar. Centain of those compounds exhibited an ICs, value less than
or equal to 1 micromolar. |

[0177] Cenain of those compounds did not inhibit T-cell proliferation and had
ICso values greater than or equal to 5 micromolar when assayed under conditions
described herein (as described in Example 6).
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[0178] Certain compounds described herein exhibited ICsg values for inhibition
of T-cell protiferation that were at least 3-fold, and in some instances 5-fold, greater than
the ICso values of those compounds for inhibition of B-cell proliferation.

[0179] Some of the compounds described herein were tested in an assay for
inhibition of B cell activity (under the conditions described in example 7), and exhibited
an ICsp value less than or equal to 10 micromolar. Certain of those compounds
exhibited an ICsq value less than or equal to 1 micromolar.

[0180] Some of the compounds disclosed in described herein exhibited both
biochemical and cell-based activity. For example, some of the compounds described
herein exhibited an ICsp value less than or equal to 10 micromolar in the Syk
biochemical assay described herein (Example 3) and an [Csp value less than or equal to
10 micromolar in at least one of the cell-based assays (other than the T-cell assay)
described herein (Examples 4, 5, 7 or 8). Certain of those compounds exhibited an ICsq
value less than or equal to 1 micromolar in the Syk biochemical assay described herein
(Example 4) and an ICsg value less than or equal to 10 micromolar in at least one of the
cell-based assays (other than the T-cell assay) described herein (Examples 4, 5, 7 or
8). Certain of those compounds exhibited an ICsp value less than or equal to 0.1
micromolar and an ICso value less than or equal to 10 micromolar in at least one of the
cell-based assays (other than the T-cell assay) described herein (Examples 4, 5, 7 or
8).

[0181] While some embodiments have been shown and described, various
modifications and substitutions'may be made thereto without departing from the spirit
and scope of the invention. For example, for claim construction purposes, it is not
intended that the claims set forth hereinafter be construed in any way narrower than the
literal language thereof, and it is thus not intended that exemplary embodiments from
the specification be read into the claims. Accordingly, it is to be understood that the
present invention has been described by way of illustration and not limitations on the
scope of the claims.
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Exanpl e 3 Bi ochem cal Syk Assay [0160] A generalized procedure for

one standard biochem cal Syk Kinase Assay that can be used to test

corrpounda"_ﬂhsg 8Eﬁ?MEBt his application is as follows.

1. At least one chemical entity chosen from compounds of Formula I:

Ry
SN

and pharmaceutically acceptable salts thereof, wherein
R, is phenyl substituted with one or two groups chosen from
halo,
hydroxy,
carboxy,
cyano,
cycloalkyl optionally substituted with one or two groups chosen from hydroxy,
lower alkoxy, and lower alkyl,
cycloalkyloxy optionally substituted with one or two groups chosen frbm hydroxy,
lower alkoxy, and lower alkyl,
heterocycloalkyl optionally substituted with one or two groups chosen from acyl,
halo, optionally substituted amino, hydroxy, lower alkoxy, lower alkyl,
lower alkyl substituted with hydroxy, lower alkyl substituted with lower
alkoxy, lower alkyl substituted with one, two, or three halo groups,
optionally substituted amino, optionally substituted heterocycloalkyl, and
OX0,
heterocycloalkyloxy optionally substituted with one or two groups chosen from
halo, optionally substituted amino, hydroxy, lower alkoxy, lower alkyl,
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[0161] A master m x m nus Syk enzyne is prepared containing 1X Cell

Si gnal i ng kinase buffer (25 mM Tris-HCl, pH 7.5, 5 mM

bet a- gl ycerophosphate, 2 nMdithiothreitol, 0.1 mM Na3v®4, 10 nM MyCl2),
0.5 pM Pronega PTK Biotinyl ated peptide substrate 1, 0.01% casein, 0.01%
Triton- X100, and 0.25%glycerol. A master m x plus Syk enzyne is prepared
containing 1X Cell Signaling kinase buffer, 0.5 pM PTK Biotinyl ated pepti de
substrate 1, 0.01% casein, 0.01% Triton-X100, 0.25% gl ycerol and 0.4

ng/ wel | Syk enzynme. Syk enzynme is purchased from Cell Signaling

Technol ogi es, expressed in bacul ovirus and js an N-termnally GST-tagged
full 1ength humanloer bé”@}'&”t?‘g(‘ﬁ@bi’@pfﬂ’fyn Hﬁé?'km"g’@‘ﬁ‘ﬁ | WK IOWSF K prot ei n
was purified in oBfkosy,a6wEsaIRg sﬂbhﬁtﬁieﬁ'\.ﬂﬂﬁori’%%@,scﬂ-thr'@é%dwgiduﬁs,m the final
protein preparation was W) 2010/ 068257PCT/ US2009/ 006445 assessed b

SDS- PAGE and CoonfiBi¢naliy sypsiituigd aming, qrtiopallosubstituteshheteracygloplkwpandd i n
wat er and adj ustegybo pH7.4 with 1IN NaOH A quantity of 1.25 pL of
conpounds in 5% DVSO is transferred to a 96-well 1/2 area Costar

pol ystyrene etareagbnpounds are tested singly and with an 11-point

dose- 1 ©SPONS atfinS bS] SBLLIABSARERY 6AoRiiobss dbsen trofontr 2gl, ! Ut o)

A quantity o m X m nus as a negative I(’Eont rol)
and master mix pl svesadyhsubbstitutech with dvatoe dbwer alityh saipatituted withhydraxy, aed wel |
1/2 area costar p : O pM ATP is added to that
m xture in the 96ﬂm%$%¥@f%@£@é%ggﬁé&%ﬁl@%&yr ene plate for final ATP
concent r at i oRCED)NFRRy MheTéia Rscaanct R-oareiisderendestly seledtad ot kydrogertl Idvearr  at

bt fer cont ai ni ng®5y IR St ERRR Ay ol bR lited i Ly "
read using ti me-r epiidnatig stbstiluted @eting, oycloblkyl, Beyl khateoangrarildvi si on usi ng
excitation filter_330 n ] ssion filter 665 and 2nd, emi.ssion filter
615 nm 150 var ubaeECloaih ot BRang Reipasiher wi ing iode o M e i on
al gori It hm dExarrpI goénd%'f fsa @ay?-iglahidﬂé(‘éél!??étFWgwekllky[ ring éﬂigsﬁal]y APO'[ Per o
general i zed procedure. for standard cel | ul ar i nase say at can be
USeq 10 test " compauiiLted wlin SR HO SHRUPS AR PR AU S oW kg
[0163] Ranps cel | pwalralkyEsubstiaied wie h ro&r,x 106 cells/m in serumfree RPM
for 1 hour in &SH right T175 Falcon TC flask. Cells are centrifuged (1100
2

rpmx 5 mn) & ¥ he@iniis and Baare indgpenplently selectad fEomhydgene presence

of test compound RivdPHIR, JGWr Dkt sDBstitdielwiththydifoxy, loWedr lafioyPS ibstift@ed |
stinul ated by incubating with 10 pg/m_anti-human [ gM F(ab)2for 5 m nutes
at 37 C. Cells ar E"tbé’m'@@@hl,suf’?@é&di3(5"'2!9- @iclaadivl, aryshetemantieand and ni xed
with Invitrogen Shek olaFRiﬂ'oF‘gla QHHfFﬁ,rto?e%HeWitr?fhecrﬁ{r&%éryﬁ)a&ﬁcﬁ HeyeREN
sanpl e are subject to SDS-PAGE and westefn blotting wih

ant i phosphoBLNK( Thews) fosmta $rday -memberesi betaracxegloaikylting anjipnaths01) to assess
Syk activity and ji: j ' !Ldmg, fthiet

control for total %@é‘%@?ﬁ“@gyggﬁﬁégﬁ%ﬂ?g%%@% mages ar e]aﬁ@'gg'taed
usi ng fl uor escent lowes ahtbsybstituted with hydrpxy cprovided that at [dachenetolyRsand
software. WD 201 S2009/ 006445 Exanple 5 B-Cell Proliferation
Assay [0164%%%%2&5@&#& procedure for a standard cellular B-cell
proliferati olovesssakoxy loptionally substiteted with omes or wangroupsl shalendiars agdioryt hi s

application is as,foll . . - . purifi . O n f 8-16
wbek otd Bal by c ik oy opignal SRR BiBERlEopT) bRV BIGRERAE oo
130- 090- 862) . Tesamimyparvodg, amiaocarbahgdanchhétedisyclDMER, and i ncubated wi th
2.5 x 105 puhified lrmusedspl enic B-cells for 30 mn prior to addition of
10pg/ mL of a eteroaryioNy,anq gM anti body (Sout hern Bi ot echnol ogy Associ at es
Cat # 1022- Okjwdrmlkyl bptiially slbstruted wirel or toldrowpsghodén frorm mgdrbsy, i on, 1
pC 31-1-thymding is ﬁ(%deq%d _@_I&a}t es aLe i,nc%@at gd_a addi ti onal 36 hr
prior to harvest Q¥engkoKe dFtiHaromethys optignaly substiitedmmiag andhy ni di ne
upt ake assay syst g@fetddyEloalkgroptionaly sisafutéd RitRRWEFHMy; opPA- bead based
fluorescence is counted in a mcrobeta counter (Wallace Triplex 1450,
Perkin Elner). Exanple 6 T Cell Proliferation Assay [0165] A

general i zed procedure for a standard T cell proliferation assay that can be
used to test conpounds disclosed in this application is as follows.

[0166] T cells are purified from spl eg§|§ of 8-16 week old Balb/c mce using
a Pan T cell isolation kit (MIltenyi Biotech, Cat # 130-090-861). Test
conpounds are diluted in 0.25% DVSO and i ncubated with 2.5 x 105 purified
nouse splenic T cells in a final volune of 100 pi in flat clear bottom

pl ates precoated for 90 mn at 37C with 10 pg/m each of anti-CD3 (BD #
553057) and anti-CD28 (BD # 553294) anti bodies. Follow ng 24 hr incubation,
1 pG 31-1-thym dine is added and pl ates incubated an additional 36 hr
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BMMC degr anul ati on [0169] A generalized procedure for a standard
assay for bone-marrow derived nouse nmast cell (GM MJ) degranul ation that
can be used to test conmpounds disclosed in this application is as follows.
[0170] Bone-nmarrow derived mast cells were cultured for >4 weeks with IL-3
(10ng/ ml) and SCF (10ng/m). The cells were determ ned to be >90%

cKit+/ FceRl+ by FACS analysis at the tinme of use. Cells (6 x 107 cells/50
m) were serumstarved in a T150 tissue culture flask for 16h in the
absence of 1L-3 and SCF containing IgEa-DNP at 1 ug/m . Overnight
sensitized cells are washed twice in Tyrodes buffer and resuspended to 5 x
106 cells/m. el s (100ul) are plated in a 96 well mcrotiter

pl ate (Fal co %fst conpounds are serially diluted to a fina

concentratid B0 t he plate for 1 hr at 37C, 5% CO2. Wlls are

treated with“a_D — a i ncubated for and
addi ti orfd11830 min at ~37C. S h%?%'g f[e@a«’\?ﬂ@ ;ca?qﬁ\élfé‘gam m dase

rel ease ver siyeterojdicdlkpMardups, é‘@éH omlnbﬁrgﬁ)u@éaasangu}d;ﬁae@v&i dtymed and
assed for total hexosam m dase release to WO 2010/ 068257PCT/ US2009/ 006445

cal cul ate spé'&‘? luding the dgms shardwith sk Nemharee gromaticyineeans @aeh afivwiich -
par anmet er %’P@&ss‘%md bbhcﬂf&ﬂk@ﬁ%ﬂ@t@ﬁcm ated. Exanple 9 Passive Cutaneous

Anaphyl axi s The following is a procedure for a standard

PCA noddftz 'ﬁ§B@F6’UF0THT§>@§IQB$|IY93LE]bﬁ“MG\FbaWb®%@ﬂ jonailysimstiyded hetesearylon and
DNP- BSA @tk icB88erf R6miHyassin, taveFaiKy |%quaq§gr anul ation and rel ease of

i nmune regul ators that causé acute vessel permeability nonitored by Evan's

bl ue dyd:h iachoserciromrhydnegenaansblowar aky; aadise ear. [0172] Reagents:
Anti - gl?\yd@eﬁulopl ied as 1.2 ng/mM in a phosphate buffered sol ution
with BS ¥or’a ional protein and azide for sterility. This is diluted

1: 100 i rprevided th@tPBS as a 12 ug/m working stock that can be further

15" ot ot Porfig o dre AfERh SRG 55 €t kb ol B chBippend, L1 52

ng). Steril e (MB®rwlindeylphenybs, Memoaﬁprwmb@dtuove4anetthoxﬂpheny]|\lm-(B»SA vv| |1

1? 3r?ﬁg$ SPI 3"5 gﬁ’rﬁp% -y@&eﬂyfed Hzﬁ%ﬁgorégﬁs"ﬁ)rryﬁl’ﬁhgé@éw%ﬂﬁﬁm?hl tl'on or a

further dil uyl)pmenyn $Hieltmncyus(rdorbhbmd4yl)ﬂ:hanw 18- BfetHosgnt- meBIytphenpl gterile

sal i ne that ha bee ed t h, 0, 02u it apd i r rior to

'nj ection. FOl methUph A SRR e o mathohanyl - o B b

izgol%ln Evaggohhemowgbﬁ u:seéthol‘iwd-mwmonypﬁdngnmmagwddt %@nﬂ@hgsmmat i’:mt at
ul = 0 'S ue. .- o stock i n saline

will be ster |“f'g fﬁ%ﬂ"ﬁ?‘g Eﬁﬁf’ 'gf |S£%'8”§|%15‘§FE'W¥%@¥§SA sal i ne sol ution for

final canrgasd R afNhdrodéh bRd B rusqtd fh@th |, A RPISON A @Bknysi Ng

| nt radermaf Ear Sensﬁlggaél on " | 173] " 1) ngn dO, ani nafbg %Pflest heti zed

wi th i sof | uoPHRENUEA¢Phssi vel y senS| t| zed by intradermal injections of IgE

anti - DNP usi ng@NHRY WHEPe FRarbiFY taker meme%rﬁp&wsmdr@nYs&tmtmtb@ht ear
receives 10 u 1'nt rader nal 1 nj ection of "anti -DN e the left ear

recei ves PBS. 2) Q@'IQFOG(YQWWEWSQR“OEQW Yibstitutad '@%‘ﬁ%qu&*@éﬁ Reisadni ni st ered
by tail i.v. inj eﬁ#drﬁ@eﬁ’fm gfcﬁ%’l}hyl'ana(i% |§'hy%gér@<ﬁf)ﬁ%ﬂaﬁy Qjﬂéﬁtﬁé’tﬁarﬁrpl ution

in saline. Tails are rmmersed I n warm wat er I'V'injection
i nprove success. 8pti@liyisnbstieted viripalkp) QM#PM&M@@QEM@W@BWW 2 hr

prior to this ant e 4 Et OFU

20% cr emaphor/ 70bo Saaﬂ?@hbﬁ&?&%d aﬂn{aﬂjg’”’ é@e'alg%lﬁ{)l&gle!@g %5%99. n a%'(a%:(l on 30-60

m n post antigen s#idlphengds &ntheeap&olmﬂe substituted withra gmpa:hosemfrom Evan's

bl ue dye in 500 ul‘ne Vi frﬂémﬁn éryrght at 65C. 5) Blood is obtained by
| I

cardi ac puncture just''prror cervical dislocation and processed for
pl asma to pr e(\SiQigH\IIFPRmamhéryesmﬁ is @tldﬁaﬂmswsmtmed ghenyls quantified by reading

absorbe 00 _ul te 1. CIOf | .pl s. at 0 nm
St ady DacHe b ey ah8R: % RoltoB aybelb i e e RoB g o
sensitized ear (rilghoplesnyl, h)enqo[ld}{efﬁi]dlomlylammelmyﬁB&\ﬂpm.Br ol ear (left ear
by convention). G oups 1-8: represent the vehicle and conpound testing
arnms; G oup g represents the non-antigen negative control; Goup 10:
represents the non-sensitized chall enged negative control; Goup 11:
represents the non-antigen challengedpg ﬁon-sensi ti zed negative control
group (G oups 9-11 represent negative thntrols for background |evels only
and require only mnimal nunber of animals per group.) [0175] The
conpounds di scl osed in the exanpl es above were tested in the Syk

bi ochem cal assay described herein (Exanple 3) and certain of those
conpounds exhi bited an | Cooval ue | ess than or equal to 1 mcronolar.

Oertal n of those corrpounds exh| blted an ICSOvaI ue Iess than or equal to 100
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[0181] Wil e some enbodi ments have been shown and descri bed, various
nodi fi cations and substitutions may be nade thereto w thout departing from
the spirit and scope of the invention. For exanple, for claimconstruction
purposes, it is not intended that the clains set forth hereinafter be
construed in any way narrower than the literal |anguage thereof, and it is
thus not intended that exenplary enbodi nents fromthe specification be read
into the clainms. Accordingly, it is to be understood that the present

i nventi on has been described by way of illustration and not limtations on
the scope of the clains. VWHAT IS CLAIMED: 1. At |east one chem cal entity

chosen from conpoaet horyrhanvBagetamigerpenyl, JirrbprepheRYkEti cal |y
acceptabl e salts thﬁd@wmew%mm '?&ra'n?l BPQQHJdré*Uéﬁylé#BﬁﬁoYﬂdﬁénﬂne or two

groups chosen from dr ox car box ano optionally

subst i t uif & apdte asﬁ@vamgeﬂ@r@r%u9§htqﬁ@§myI Ifaﬁﬂ Iﬂy\ﬁrﬁ@whemﬂ@ebstmeewth and
I ower al kyl, cycl ﬁ&ﬂwwe Fdoﬂgladrw mgw\férémmts sn@fsubgm%oups

chosen from hydr o ower al kox ower al kyl, he
optional |y substi twitheldfluprometind ooonemonmfabpbgemﬁ;sen from acyl, hal o,

t I I I
A e s O N L eV
| ower al kyl subst |mmﬁrezinyIIthm Eimﬁ ntblv(barrmophbnyie hal o groups, optionally
pet or ocy L BATRYT-cis LB/ oBRe s BRF e B 4 rogiistitRosen
from hal o, opti on424(@nmjwamtnmadylamhamoyl)pﬂermk,mr 4-@wer al koxy, | ower
al kyl, | ower alky t{ﬁtltg_ﬁ%etg tb %ﬂﬁx Iovver al kyl substituted with
tower al koxy, |owePim§ ‘a hyieamamayp e%vrlf or three hal o groups,
opt i oRaIt Ifﬂgaublﬂwatrumdro@,@?md ?Pélm%dl?wﬂﬂmmwpbfh@t er?cycl oal kyl , hand
oxo, heteroar 0 optiona | ne or roups chosen
from | ower al iyl ?EHY)(&B’F hﬂmhegwbg}qq 'é(ﬂ‘o\%\????mh%’fycﬁ’gevﬂ\ﬁé?'dfq{é;ﬂ oy
substi t Ul ¢ antltF) die hyarogenaind R.avaI-[(Aetylpiset r‘;;‘i‘ hntw)rﬁéihymﬂHénypdm (2l koxy,

-C(0) NR6R7 wherein Re and R7 are indepe tly selected from hydrogen,
| oner al kyl, | owefYSroXyPropgpz=-yhirhesy!: d%BRSIe"II HE?t't‘éPﬂW%substl t ut ed

with optionally sq@a)whgn@dhaf@ RPis Hyﬂﬁdgéfh'dﬁd' ighylrogef! Medsl MIept@rﬁduy

het er ocycl oal kyl , together with the nltrogen to which they are
bound form a 3- t@“?ﬂ*ﬁ?@ﬂé’ﬂdﬂ%@@rﬁ?@ﬁh%’ ig,qrtionaly fupheosithstituted with At ut ed

Wi th one or two QrpsiiscidtenaR h@m ydroxy, lower alkyl, and |ower alkyl
substituted with hydroxy -5(0)2 wherein Re and R7 are independently
sel ect edlfﬂaéﬂﬂlﬂﬂcﬂ@@@ﬁmgpﬁ\ﬂ@ﬂ Iﬁﬂrcarbmylpmwﬂhwﬂsﬁ Reitded with hydroxy,

| ower al kyl substi E&IH &R@; Gl K|
aryl, heteroaryl, (ﬁ*]acighet thglgyc 3’ 1 %d? HQEE&%'%QS-E{ g%‘%v& Ij(tghe
nitrogen to whi ch mﬁbylpaerwl.tibmemqmﬁmp@dlm 4-yioxyiphesyed- rnethemé;(a oal kyl
ring optionally s ﬁ%ﬁé y,
| ower al kyl, and ﬁ%?iiﬁq'ﬁ%y rtéégpfle[aﬁ[g"ﬁ%@mﬂ)( ﬁ'lh ydr ox %3’38\/%3@(}%[ &
| east one of Re arf2-hidroxyethoxy)H3-orediaxyphémyhed-methoxyyd- mopmaIquxymmsylg t ut ed
w th one or tvvogro S [ dr phional |y
substituted am noca'td or%g/(P% %ﬂép{)@ﬁ)aﬂe%h Es‘8@%??’![08%%&'0%1&%%%@?@889?
am nocar bonyl , anadndtbopbenyll 441 Myitjdazol-2-yl)phenyl, 3-methoxy-4-(1H-pyrazol-5-
yl)phenyl,
if R3 and R4 are hydrogen and R; is pyridin-3-yl substituted with carbamoyl, then R; is
not 3,4-dimethoxyphenyl,
if Rz and R4 are hydrogen and R, is 4-ethoxy-3-methoxyphenyl, then R; is not phenyl
substituted with methyl and turther substituted with -(CO)}NRsRs where Rg is
hydrogen and Rg is 4-(methylcarbamoyl)phenyl, and
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het er oaryl oxy, and | ower al kyl optionally substituted wwth one or two
groups chosen from hydroxy, |ower al koxy, halo, trifluoronethyl, optionally
substituted am no, and heterocycl oal kyl optionally substituted with | ower
al kyl; or Rl iswherein Ais chosen fromaryl, cycloal kyl and

het er ocycl oal kyl groups, each of which groups having from5 to 7 ring atons
i ncluding the atons shared with the 6 nenbered aromatic ring and each of
whi ch groups being optionally substituted; R2 is chosen fromoptionally
substituted aryl and opti onaIIy substituted het eroaryl R3 is chosen from
hydr ogen, | ower n 0; R4 is chosen fromh dro en and | ower

al kyI afwth RSPT‘%"W Bﬂgh'SWBU?Wéﬁu?ﬁﬁweF'fw'ﬁS 1 #Rer_\FRyr fyen and RL

i s 3-nethoxy- &pt{oﬁan aistifitdd whear bonyl ) phenyl , 4- (nor phol | n- 4-yl ) phenyl ,

3, 4- dlethoxyphenyl 3 fl uor o- 4- net hoxyphenyl , 4-(4-

et hyl pi pera2| n-1- yI ) phenyl , 4-(3-oxopi perazi n-1-yQphenyl, 4-(norpholin-4-
yl ) phenyb, A’ﬁbﬂﬂﬁhedch(eﬁﬁ%é?*éﬂhftyrbT‘ﬂ:taY&HpQ\ﬁ{éYéun n%.yaﬁ&%fm‘ﬂnﬁg ,B)gbﬁheny' 4-
nmet hoxy- hyl am no) et hoxy-3- net hoxyphe

3-et hoxynwihmth!ix @10, or 4- et hoxy- 3- met hoxyphenyl, then is not
phenyl substituted with -(CO NHR6 where R6 is optionally substltuted aryl ;
if R3 and R4 are hydrogen and Rl is 3, 4-di met hoxyphenyl, Then R2 i s not
phenyl s8bst i Atieast onietdhermiGDeNRYRD clairord: wRgrainBaROhydikgen.t oget her form an
optionally substituted heterocycl oal kyl or optionally substituted

het eroaryl or where R8 is hydrogen, nethyl or ethyl and RO is hydrogen,
opti onal #y suhsleastmd:hanyd:al eabityiob aay lone i biEims atte d, wheleaaRkis chosphi onal |y
substi tu ed hetero% o%{? i{ optionally substituted al kyl, or optionally
substitu 8'5' TYErge &tein said phenyl is further optionally
substituted with a group chosen from met hyl , met hoxy, and hal o, or

(SOZ)N S 0 | | substltute |f R3 and R4 are
hydr ogen andvﬁéﬁa?témﬁ {] A%WT%WF ﬁﬁ € hot pyridinyl, 2-
fl uor ophenyl, benzo[d][l 3]d|oonyI 2- nethoxyphenyl 2,6-

di met hox phen I, 3-acet am dopheny car henyl , 2- ’
(hydroxy % hIsaRt e, Cth?ﬂ}“?fﬁfpt'ty(ﬂf c[@‘rﬂﬁy‘ﬂﬁ iégt hyl car banoyl ) phenyl ; if R3
and R4 anﬁ:.sfbﬁtr DéubsfitedWith oné bF Al@gRRIPYIchosditom2 1 s not phenyl
substituted vvlth pi peri di n-1-yl -carbonyl or NH(CO NHR12 where R12 is phenyl

substituted Wid® trifl uoronet hyl or one or nore halogens; if R3 and R4 are
hydr ogen and @grb%phenyl substituted with optionally substituted .
pi perazinyl theg(p is not 3-am nophenyl; if R3 and R4 are hydrogen and Ri
i s 4-chl or opH&i§eXy, t hen R2 is not 4-car boxyphenyl 3-

(2-(di net hyl f @]m;mat@ K loner 1 hosen

(di net hyl am n e@h@l Q%ﬁlrogg% pI en@ﬁn X 3%” ?(gﬁour% CRRS%? erOWy%yrd(;?g)gn and R
is 4-(2- hydroxy etlwl')qimyﬂnd)lowaéh’i&droxyet hyl ) phenyl, then R2 |s not -
2- met hoxyphe dBw is
4-[(4-ethyl p%éé?'ggyaoﬁwg?e?mﬂﬂuﬁg@ orﬂﬂ-g?g-érﬁ{?gg €§pr opan yI )phenyl
then R2 is not phéwgtoxgubwer alkoey lowerralkyl( lOBENRBRE: UktutedRyith Bydrory,ogen and
Rg is hydrogen, S uted aryl wherein said phenyl
is optionally furt gérm%!@b uggﬁth@?rh%f)hg@ég*%up chosen fromnethyl; if R3
and R4 are hytegaryland R2 is 4-car barmyl phenyl, then Rl is not 4-

(hydr oxynet hy| th 1Him azol yl) - 3-
met hyl phenyl , %R@ﬁ%@@f&%ﬁ{\éﬁeﬁ '2@/9 %%k%%é"‘gseﬁ fFPé‘E a)lky
En;t Eogyet hoi(%) ph)eerer ﬂﬂs@ﬂsthﬂb?yﬁlmmal?)r:awbnﬁk%lsabstﬂmbgww )d)xr?, én(li

ydr oxyet hoxy nmet hox .3- et ho propan- 2-yl oxy) pheny
3- et hoxy- 4- pr opoi%‘?‘fean@l SXEQE‘B%SW'I%JQ‘P’SQ#%M phenyl, 4-ethoxy- 3-
met hoxypheny|-C(@)NRsRF+witdrdmzRy antt Rb h@mauben&nwté@mdéﬁcﬁﬂ hydroged, dbwer
yl) phenyl, alky!, lower alkyl substituted with hydroxy, lower alkyl substituted with

optionally substituted amino, cycloalkyl, aryl, heteroaryl, and

heterocycloalkyl, or Rg and Ry together with the nitrogen to which they are
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if R3 and R4 are hydrogen and R2 is pyridin-3-ylsubstituted with carbanoyl,
then RL is not 3, 4-dinethoxyphenyl, if R3 and R4 are hydrogen and Rl is

4- et hoxy- 3- met hoxyphenyl, then R2 is not phenyl substituted with nethyl and
further substituted with -(CO NRBR9 where Rg is hydrogen and Rg is

4- (met hyl car banmoyl ) phenyl, and further provided that R2 is not phenyl
substituted with -NHC(0)1: 111 where R11 is optionally substituted aryl. 2.
At | east one chemcal entity of claim1l, wherein R3 is chosen from
hydrogen, nethyl, ethyl, and chloro. 3. At |east one chem cal entity of

claim2, wherein R3 is, hydrqge 4. At |east ope chemcgl entity of any
one of clains 1 t8039369{&&%3#02&?1%"‘2%%bﬁ‘ﬁ?@ﬁrﬂwrw&?ﬁmaﬂht hyl. 5. At
| east one cheni calsybstitifed with éeportwd gr EhdseR4rons hirex deer dikylAind east
one chemcal entity of claim]1l wherein Rl is phenyl substituted with one or

two groups chosen 'weialhpubstitytad ¥t hydiyoxy, cycl oal kyl optional |y

substituted wsid),RBEROWhENSN BE AHA R, HE TR pEhAERYSHIEXd fréf \MgtrdjekOXY, and
| ower al kyl, het'erocycl oallkyl %E;E)I onal Iy Substituted with one 6r two groups
rowek

chosen from hydr ofgwer ahgb subsgiitdtedayith/hydroxyatawesiakyl sehatibuted ut ed
w t h hydroxy, opti ; i }~1N \ a , am no
y y, op Wzdgn\klsmngﬁbﬁlﬁbﬂwe%ﬂarﬁmo, %céczﬂ%g&gglhh rgﬁrf] 5N

optionally substitut e or two gro ( ] b\/\_/er al kyl ,
| ower al kyl subst hetereeycldalkyl,iosiRe anddiwetogelhiey with thesnitrogerete which theydarexy

and | ower al kyl s i ed W t-h 5@“3 b . ein R6 and R7
are independentlylﬁ?é\t‘é(!j:éf”é](f&j?\r,\fcc)’rr-%h f roggee('?\l,h ov%’rcrogﬂﬁ%w &{/?ewrg | kyl
substituted with lsybstdued withvene arl tivplgreugssehiasen denwhydroxyp idveeradliky, and
substituted am no; . (o] a |, or
R6 and R7 toget he30‘ﬁ%@?h§‘¥#‘f‘§@§é‘ﬂ r{&@?%' @&l%ggﬁérag?éagégﬁgda of %‘F‘i 3- to
7- menber ed het er od346$ nad hydrogempg optional ly substituted with one or two
groups chosen_from hydr ox | ower., al kyl.. and lower al kyl substityted with
v oxy. - S CuRrRRe okl Fublinfedabin oB8 or b BiouBn S-SR ST o
hydrogen, | ower aldwedr,alkoxyesptionally sehsiaited aindreb, Watboxipyamiosyarbboyleand Kyl
substituted with ngronalﬂlaﬁgfubsti tuted am no, cycloal kyl, aryl,
heteroaryl, and h %@9 'kyl, or R6 and R7 together with the nitrogen

to which theyetdreaffixydafprma 3- to 7-menbered heterocycl oal kyl ring
optionally substituted with ope or t roups chosen from hydroxy, |ower

Al kyl . and | doEer alkyl PPtieRalysUBRte it one o BHe STOPRS HesER MRV Y east one
of R6 and R7 is n@wdhaikargeRalo] tBinesromelX Yoptiphalf stbshtutedsrhinbuagdl W th one

or two groups chosen from roxy, | ower_ al optionally substituted

ydr oxy _al koxy,
am no, carboxy, aRfiesRBHcIaEHY 9pt5)r'i‘@"¥‘1§‘t"é°f"(‘}8?éﬂf'€btél'?‘§?[ alkyl; or

Riis % wherein A is chosen from aryl, cycloalkyl and
heterocycloalkyl groups, each of which groups having from 5 to 7 ring atoms
including the atoms shared with the 6 membered aromatic ring and each of which
groups being optionally substituted;

R:is chosen from optionally substituted ary!l and optionally substituted heteroaryl;

Ra is hydrogen;

R4 is hydrogen; and

Rs is hydrogen,

provided that

if R1 is 3-methoxy-4-methylphenyl, 4-methoxy-3-methylphenyl, 2-
(dimethylamino)ethoxy-3-methoxyphenyl, 3-ethoxy-4-methoxyphenyl, or 4-
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het er oaryl oxy, and | ower al kyl optionally substituted wwth one or two
groups chosen from hydroxy, |ower al koxy, halo, trifluoronethyl, optionally
substituted am no, and heterocycl oal kyl optionally substituted with | ower

al kyl; or Rl iswherein Ais chosen fromaryl, cycloal kyl and

het er ocycl oal kyl groups, each of which groups having from5 to 7 ring atons
i ncluding the atons shared with the 6 nenbered aromatic ring and each of

whi ch groups being optionally substituted; R2 is chosen fromoptionally
substituted aryl and optionally substituted heteroaryl; R3 is hydrogen; R4

i s hydrogen; 5 OVI that f., IS
5% ot howe- 4. REEHYTRERRYPIERIEteste LR isuhgitites!sith -(CONHRy
(di nmet hyI am ma.);@ hQiSYopﬁmﬁElﬂWQ)ﬁsﬂhtﬁwbryl 3 et hoxy- 4- met hoxyphenyl , or 4-

et hoxy-3 rret hox e t hen IS no henyl substltuted wi th - (CO NHR6
wher e R@ Riis Gt E’?ﬂhg’ﬁb’%‘ﬁﬁﬁlt theqReds QPW"Q’MSWS“MQ@WK di met hoxyphenyl, then

R2 is not phE{Gﬁd)Nﬂdh&Wh’bk& RQaH‘HFQtaKeﬁ%bEﬁE?deﬂQirﬁoﬁ%néﬂ&dsmnhﬁé@n t oget her

forman optionally substituted heterocycl oaleﬁ/ or optionally substituted
het eroaryl or vvhe’P%‘quva°|P§|kMWrQ§’@6'ﬁﬁ|b{rﬁdle@tui heteroapd or wheteRe ist ut ed aryl ,

optionall'y substify6eecid ﬁgté%nonﬁwsmtdwd Qb%m.bh%@%utsgttﬁféacycl oal kyl

optionally substituted alkyl, pt 1'onal i tuted heteroaryl,
-(802) NHRI 0 wher ecyrianlkw, Qp@pn@tyaﬂubytltsrtﬂsislnetet@rcmloglhﬂn9pt|onafly substituted

4- (nor phol i n- 4- ylQI%eS%ptl?ttﬁ@]ﬂ%tdtﬁ%@nﬂ%te%r%ldbpyl 2-f 1 uor ophenyl ,

benzo[ 0. 1[1 13]di 0 di nret hoxyphenyl , 3-
acet am dophef(ﬁD,z)l\H'-ierVdaB@ﬁelMptlozaﬂm&mSaM%pmnw phenyl , furanyl , or

3-(hyro t-hyl opl en R2 is not
phenyl )s(fu 1s'?i)&t@fdre§ ‘B'W&M ES'?‘HF‘ Qﬁﬂ‘ﬁ'ﬂ?/' EE@B@PE@]NMZ where R12 is
phenyl substitut elnienmotd1[1t3]dlbkol9r ﬁﬂnemykymtenglne todimethaxypbémygedrs; if RL is
optionally substi th ot if R is
4- chl or ophenyl , %%éh&%@%@ ﬁggg %ﬁg@)ﬁm&lﬁgﬁ%&%@?%’Jahyl or
(di net hyI am no) et:ﬁt-yrhwax;twmmmbarhevl)ﬂhenw 4-(2-
(dinmeth m n %C yl) P
55 (5 hy e SEIFRAMERNE AP T T oY RO 2B ttutes Stbrpericing iy arbonvls, .
met hoxyphenyl or RH{CONRpIvere R 23DHeny I substinteamvitietliflubrimetRylios onglor pheny|
substituted with -NH %Rll where R11 is optionally substituted aryl.
more halogens;
if Ry is optionally substituted piperazinyl then Rz is not 3-aminophenyl;
if Ry is 4-chlorophenyl, then R; is not 4-carboxyphenyl, 3-(2-
(dimethylamino)ethylcarbamoyl)phenyl, or 4-(2-
(dimethylamino)ethylcarbamoyl)phenyl; and
if R, is 4-(2-hydroxy-ethyl)phenyl or 4-(hydroxyethyl)phenyl, then R; is not 2-
methoxyphenyl or 2-fluorophenyl; and
further provided that Rz is not phenyl substituted with -NHC(O)R,4 where Ry is

optionally substituted aryl.

7. At least one chemical entity of any one of claims 1 to 6 wherein R, is phenyl
substituted with one or two groups chosen from
halo,
hydroxy,
carboxy,

287



7. At | east one chemical entity of any one of clains 1 to 6 wherein Rl is
phenyl substituted with one or two groups chosen from hal o, hydroxy,
carboxy, cycloal kyl optionally substituted with one or two groups chosen
from hydroxy, |ower al koxy, and | ower al kyl, heterocycl oal kyl optionally
substituted with one or two groups chosen from hydroxy, |ower al koxy, |ower

al kyl, lower al kyl substituted with hydroxy, optionally substituted am no,
and oxo, heteroaryl, amno optionally substituted with one or two groups
chosen from | ower aI kyl, lower alkyl substituted with halo, |ower alkyl

substituted wth hydroxy, and | ower al kyl substituted with | ower al koxy,

-C(0) N1: 16F11:V9Jﬁép‘¥ﬁ Wtﬁﬁa%ﬁpwtlﬁ?%withG’BB@{E(H@%QFC&P%Q gseptomhydraxydr ogen,

lover al kyl, | owefoupdrkafkox§Uled iowératkyy t h hydroxy, lower alkyl substituted
Wi th opti onaII substituted am no, cycl oal kyl, aryl, heteroaryl, and

het er ocycl oalhejgrocysioatie/l aptiorratlytsyletitiuted with ne eretwei arewRfeshasen Nt h they are
bound f 3.t tituted
none or e oftTHREERGR, ToRe IO Ak dp Bl e | €

with one or two gr ups Iovver al kyl
substituted w th leptienslly subglitoleRNmeiRD, awtboxd,n R6 and R7 are i ndependently
sel ected frorﬁelt”@/r%&gen | ower al kyl, |ower alkyl substituted with hydroxy,
| ower al kyl substrtuted with opti onal |y substituted am no, cycloal kyl,
aryl, het er oamihg optiehdllytsebstityteidoeitrkgne odwd%ﬁoap&jcrm‘sendgmn lowverwaikyh t he

nitrogen to which \ t | kyl
ring optionally Stlfi%h%qu?}@ gﬁgﬁﬁlﬁd%@@gj’o,?owérg@%%@ﬂ&ﬁgggw h?ﬁ%%’d%@@

:ovver al kyIf and Imvm;alkyl lwtbstml;]tbdtr\iimum&elrl atkdry, hydroxy provi ded thgt at |
east one o is n 0 owe X tio st|tute

et 00 i
Substituted am no su ate a t

het er oar yl oxy, angkf: Llf(w opti.onal | }/y FS'[I t ut egqvm t une ‘glr t wo
groups chosen frofP ﬁ' S tBWQra"%JPRo‘?W OE’M @Wltrl"?t?m@(}f]'(ﬁfﬁohyl optionally
substituted ami nOhewa@wwaWyD@yﬁs%Hlﬂ% tog@ethepwith the Fﬁttbgérh fdmmdh\fhéyharbOV\Br

al kyl. 8. At |east onfzorchem cal entlté%ﬁf cla rein R1 i s phenyl

substituted with SRS Sytoo(imenss etPFQﬁi‘FE?]éM' “’Pﬂ/@i’t&@?“

het erocycl oal kyl agbdtRmal Iwnrﬁdﬂ@sfsﬂﬂvutge&m éHbs@ﬁ‘Proﬁf h,tde@x,gn@msﬁme from
hydr oxy, |ower al koxy, | ower al kyl, and | ower al kyl ‘substituted wth

hydr oxy, anino op QWéi'MS%Q%'%HtP@Mﬂth‘VWQXN' one or two groups chosen from

| oner al kyl, {q?g,q Ry
substituted wi gg\éﬂéfwge%WﬁEhhgﬁ%rﬁﬁﬁd&psb@%ﬂ&%ﬁgﬁ%y iirubstl tt?%ed wi th one

or two groups cho@“fﬁﬁ&”ﬁ/ﬂn'%@ﬁ@ikx‘ subslitetedayithowdroxyn ipwssalkyhsulbsiitueghst i t ut ed
am no, |ower al kybthpr'nBHé“y'ébb%ﬁﬂféd érﬂﬁ\%dﬂﬁléd?ka@”ﬁw lre\%)a r Q4ps chosen

from hydroxy, |ower al uor omet h y substituted amni no,
and het erocycl oal h?iefo%ﬂ@@&”@{ ®r Rs:angri7togeiaeewih e nitrdgewy taawbich theyaradent | y

sel ected from hydpgg8ionnO4'8! to 7-membered heterocycloalkyl ring optionally

substituted with one or two groups chosen from hydroxy, lower atkyl, and
lower alkyl substituted with hydroxy, provided that at least one of Rg and
Ry7 is not hydrogen,

lower alkoxy optionally substituted with one or two groups chosen from hydroxy,
lower alkoxy, optionally substituted amino, carboxy, aminocarbonyl, and
heterocycloalkyl,

heteroaryloxy, and

lower alkyi optionally substituted with one or two groups chosen from hydroxy,
lower alkoxy, halo, trifluoromethyl, optionally substituted amino, and
heterocycloalkyl optionally substituted with lower alkyl.

288



al kyl, I ower alkyl substituted with hydroxy, |ower alkyl substituted with
optionally substituted am no, cycloal kyl, aryl, heteroaryl, and

het er ocycl oal kyl, or R6 and R7 together with the nitrogen to which they are
bound forma 3- to 7-nmenbered heterocycloal kyl ring optionally substituted
with one or two groups chosen from hydroxy, |ower alkyl, and | ower al kyl
substituted with hydroxy. 9. At |east one chemcal entity of claimS8,
wherein RL is phenyl substituted with one or two groups chosen from

hydr oxy, heterocycl oal kyl optionally substituted with one or two groups
chosen from hydroxy, |ower al koxy, |ower alkyl, and |ower alkyl substituted
w th hydroxy, |ower alkoxy optionally substituted with one or two groups

chosen fgom Matdé hndRAemAREntY EP¥MIM 2NANERIER, & phenypsibstiuted RRhvhéh one
or two groups chosen from hydrokxy, |ower al koxy, trifluoronethyl,

optional |y s53v9OIRURS APEEBIroBINd het er ocycl oal kyl . 10. At | east one

chem cal entir{a¥'0 of claim1 wherein RL is phenyl substituted with one or two
groups chosen from hal o, hydroxy, cycloalkyl optionally substituted with
one or two grydpxychosen from hydroxy, |ower al koxy, and | ower alkyl,

het er ocycl oaIMérP%(éﬂaghhy?@wgﬁg%tﬂeﬁg WiH ghénngr{g%yg{soggmmﬁposen from

hydr oxy, |ower a am no opti ubstituted with
one or two groups hydtkoxyroweoatkoxundower dtinl, ariddmeer alkkyslubstitbtedi witit ed wi t h

hal o, | ower al kyl h;{ﬁ%\%’i tuted with hydroxy, and |ower al kyl substituted
with | ower al koxy,”’I'ower al koxy optionally substituted with one or two

gr oups choseraniino wptigrially substitoledrwitl dreexgr, twargiroogs cherseh lfgons loletr iatkyt,ed am no,

Pydr oxy. 1 ower al BN St eSetpby bilbFrtbi R B sl PomambRL BRI e
amno; or R iswakogyn A is chosen fromaryl, cycloal kyl and _
e ool o koA s e hA B nEe ol kg o™
whi ch groups bei ngowaftalioxg) and ptiomially vhlsslituteR aifing;hosen from optional |y
T e Taltr T o3 Pah el Sl RIS oS Shdee o g

lower alkoxy, trifluoromethyl, optionally substituted amino, and

heterocycloalkyl, and

-C(O)NRsR; wherein Rg and R; are independently selected from hydrogen, lower

alkyl, lower alky! substituted with hydroxy, lower alkyl substituted with

optionally substituted amino, cycloalkyl, aryl, heteroaryl, and

heterocycloalkyl, or Rs and R; together with the nitrogen to which they are

bound form a 3- to 7-membered heterocycloalkyl ring optionally

substituted with one or two groups chosen from hydroxy, lower alkyl, and

lower alkyl substituted with hydroxy.

9. At least one chemical entity of claim 8, wherein R, is phenyl substituted with one
or two groups chosen from
hydroxy,
heterocycloalkyl optionally substituted with one or two groups chosen from
hydroxy, lower alkoxy, lower alkyl, and lower alkyl substituted with
hydroxy,
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if Rl is 3-nethoxy-4-nethyl phenyl, 4-nethoxy-3-nethyl phenyl, 2-

(di met hyl am no) et hoxy- 3- met hoxyphenyl, 3-ethoxy-4-net hoxyphenyl, or 4-

et hoxy- 3- met hoxyphenyl, then R2 is not phenyl substituted with -(CO NHI: 16
where R6 is optionally substituted aryl; if R is 3,4-dinmethoxyphenyl, then
R2 is not phenyl substituted with -(CO NRBR9 where 1:18 and RO taken
together forman optionally substituted heterocycl oal kyl or optionally
substituted heteroaryl or where 1:18 is hydrogen and RO is optionally
substituted aryl optionally substituted cycloal kyl, optionally substituted
het er ocycl oal k optional |l y sybstituted al kyl optionally substituted
heteroaryl, %9(9 Ew\ﬂretma &Y t'ﬁﬂ@‘hji‘”éthé’@ﬁ%ﬁ‘ﬂplgfp@%@f)ﬁ?" {ré@l‘ RERY ;i f

1:11 is 4- (m)rpholdnla Idw¥t AIRGENhd then R2 is not pyridinyl, 2-fl uorophenyl,
benzo[d][1, 3] di oxol yI,  2- net hoxyphenyl , 2, 6- dlnethoxyphenyl 3-

acet ani dopherigwer alkigsubstiyisdamin oneZO(Wr@upsrﬁhmn)fm Rydroxy. ewear | | or
h hy] f
3- (hyroxyet hyl car gm;rv, FiRb&Bethyi,fo f_%%nhﬁyag! a—hsmmo ah?‘ﬁ@te%cy\%ﬁaer ‘5 s

phenyl substitute pi peri di'n-1-yl-car ony or CO) N1R12
phenyl substituted with trifl uororret hyl or one or rmre hal ogens; if Rl is

t I t 3-am h l; 1f RL I
E)lloclhlocr)hraolI eny@%ééﬂ%@%&@hﬁ&ﬁ@ﬁﬂtﬂ [abox phen;ﬁ;‘l no3 (Z?m nopneny | e

(di met hy Ram prerwt subistitutdchwithy bne hetvgo grO(mps‘d:h()Qen from

(di met hyl am q_g%'ﬁt hyl car banmoyl ) phenyl ; and if Rl is

4- (2- hydr oxy- yl ) phenyl or 4-(hydroxyethyl)phenyl, then R2 is not 2-

met hoxyphenylhyaroXds f | uor ophenyl ; and further provided that R2 is not phenyl

substituted vvit 0 s optional | ubst j tuted ar 11. At
| east one cheff® fkyg%tlﬁﬂ%?v%?gﬁ (]f’h Omhﬁoﬁio"lpé %H&é@'mgﬂ%’{% uted with
one or two groups lewersatioxy] ama h)ale@,aIHWdr oxy, het er ocycl oal kyl optionally
substituted th on rou en from hydr ox ower al koxy, and
over alkyl, eisPvapRky pPapIE R U TR hoWA Sven iR R
substituted am no,hyamj(yj @mrambkwlanap@w@;r@kwy substituted with one or two
groups chosen fromh

X and o |onaII subst ed am no;
or Rl |S\Aher%?'ﬁoﬁ?pfé"@W@i‘Qﬁt'tf‘ﬁeng'&PW XE‘VH YHRS £hoses | ?ﬂi’ﬂg}"@é@hﬁy al kyl
groups, each of wwgér éJlEW@Qﬁsthﬁt‘d mlhfl'fdkﬁnléméroallzylrshﬂﬁlt@tfegimthlHWW@' Aedt he
atons shared with the 6 romatic ring and each of which groups

bei ng optional |y éQFb%’tEI"BUfSB'EF““-‘EQd WAH‘ lpwgkalkege chemical entity of claim 11,

\r/]\hgr ein Rl i 3oRBeMkbxyBsRhbiiy§titititédwitA dnor tWe gBSUPERAOSEPREM HydrRiRy,
r oxy,
Y Y lower alkoxy, and optionally substituted amino, and

lower alkyl optionally substituted with one or two groups chosen from hydroxy,

lower alkoxy, halo, trifluoromethyl, and optionally substituted amino; or

R is % wherein A is chosen from aryl, cycloalkyl and
heterocycloalkyl groups, each of which groups having from 5 to 7 ring atoms
including the atoms shared with the 6 membered aromatic ring and each of which
groups being optionally substituted;

Rzis chosen from optionally substituted aryl and optionally substituted heteroaryl;

Rais hydrogen;

R4 is hydrogen; and

Rs is hydrogen,

provided that
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het er ocycl oal kyl optionally substituted with one or two groups chosen from
hydr oxy, | ower al koxy, and | ower alkyl, amno optionally substituted with
one or two groups chosen from |l ower alkyl, |ower alkyl substituted with
hydr oxy, and | ower al kyl substituted with | ower al koxy, |ower al koxy
optionally substituted with one or two groups chosen from hydroxy and
optionally substituted am no, and | ower al kyl optionally substituted with
one or two groups chosen from hydroxy, |ower al koxy, trifluoronethyl, and
optionally substituted am no. 13. At |east one chemcal entity of claim12,
wherein I S, phenyl substituted with one or t roups chosen from
hydroxy,'rﬁéﬁé' X¥ar A ygﬂﬁ”@fﬂéﬂ?}ﬂ%ﬁgfm?t&?@ﬁe&f't [ one or two groups
chosen from hyieiedilamineyehod)-5-erathoxdplehd)Setttxk - metHs@pharyk @y, and

| ower al kyl substituted with one or two groups chosen from hydroxy, | ower
al koxy, tri flef¥PemsmeoxyahendsbenRaly ’}Ot%h%ﬁi%‘{lj’ﬁ@&teﬂW'Hb?(CpXNHﬂﬁ | east one

chem cal ent iher®@Rs5d Gptibnhfly subxtitiRédafyl; | s chosen from (1-
hydroxyc_ilcl obutyl ) phenyl, (1,1,1-trifluoro-2-hydroxypropan-2-yl)phenyl,
(2, 2, 2- it R B 3tabnatheyirherye thep Fas ey phenyl substituted with

(11 11 11 31 3, 3'.‘@95 A . B
(2- hydr oxy- 2- mt)ﬁgﬂzﬁﬁeﬁiw -hrere)%ﬁ%x A g%me?’lfarg'{‘ﬁi‘%honally substituted
§

hydr oxyet hyl ) ( net eyggypmgkytgormﬁnoa ifjuted heteroaryl or where Rs is

2-met h t hyl ] s A I : h |,
5”7 ot hoxy phenyrorogen 8 P ofticfEhy SUBEIRARY ry o anF S ited Pheny
421- P?/dr oxyzet h%/ﬁ 3cyalodlsypptonally stB)snymd)kghemdwlpakyhrgphmqut hplsahghtltute?

-fl uor o- 4- met hox ‘4= X oxy- 3- net hox enyl,
4- hydr oxypr opoxy- éﬂ%pﬁé&@%ﬁg‘ﬁ.gw@'ﬁnﬁﬂ%eg‘?%'%%ﬁ 1¥di met hyl e%lﬁyl )%henyl ,
;1- ( 1; Eydr ozy(—@@@ﬂH_ljih@tvhgde)I?Ja@qbtionéllgaebsﬂ?ﬁgd Phémytr rol i di 2 ll- yOp)heRyI '

- met hoxyg4- r n- h- Noxy 4 (pr n- 2-yl ox enyl ,
3. mot noxy PR RBP I EDp e RSN Fe i o T aBHY &R oyt 7Y P
4- ( 3- hydr oxypyr r obémkolg]l ), Blatoxply), 24métholRyphieny; (3, Gdinmathoyyiphengd; et hoxyphenyl ,
hydr oxypyr r o1t ai 9SS IREREA SHHRARVEDETSS 2 VR BEL AR ARG  4- (-
et hyl pi per azi n- 1- ghyraxyathfiexssamenypherdt,( 4- et hyl pi perazi n- 1-yl ) phenyl,
4-(3- hy -3-nmeth | i di nyl ) ph . 3-hyd t hyl ph |. 15. At
‘cast ofbR R Thd By St phRRGLD D HEe G T SRS n R <
phenyl substit ut e§HWCOINRNEwRSre D isHEHYBsivaa fed Wit trfioesraetiyl or one or

het er ocycl oal kyl opti onal IX substituted with one or two groups chosen from
hydroxy, |ower al B9%&halogaNsioner al kyl, | ower al koxy optional |y substituted

W th optif gP@ldptiosaiRSubktiued FiptraginyBRen IFe hofd-hirindppehpnal |y substituted
wi th one or two groups chosen from hydroxy, |ower alkoxy, and optionally
subst i t Ut Baisghehierophesyl, then|Rsds polghearbraypheayl, 8ri€r t y of cl ai m 15, wherein

Rl i s phenyl subsijite mhdiet f4mé haugs4gp0osen from hydroxy,
het er ocycl oal kyl %;ai onal l'y )Léu st tuTe%%vrvllgt ﬂ' oneqor two groups chosen from

hydroxy, |ower al gthylamine)sitvicaghamoeypheni; agdl koxy, and | ower al kyl
substit d:wi_i-h ) S : _ al koxy, and
opt: onall 5 s LG Y dH YR (RS DRREA B R, 1 AU 2 K8 i m 16,

wherein Rl is phemgthaypBeny ot 2dluaiopheoyleard two groups chosen from
hydr Oxy’fu:ti'ﬁ'érﬁfrtﬁ’\ﬁé!@& fid Ky ks R&ﬁdn%ﬂ@'{%sﬁtu%tdvﬁ#!%t’bﬁ fRErR,,fjyo groups
% "ower™ al kyl, HY

chosen from hydroxy and ower al koxy, ‘a
optionally substituted aryl.

11. At least one chemical entity of claim 10 wherein R, is phenyl substituted with one
or two groups chosen from
halo,
hydroxy,
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| ower al kyl substituted with one or two groups chosen from hydroxy and

| oner al koxy. 18. At |east one chemcal entity of claim15, wherein R is
chosen from (1- hydroxyet hyl)phenyl, 3,4-di net hoxyphenyl, 3-nethoxyphenyl,
4- et hoxy-3- net hoxyphenyl, 4-hydroxynethyl-3-net hoxyphenyl,

3- hydr oxymet hyl- 4- net hoxyphenyl, 2-fl uoro-4-nethoxyphenyl,

4- (di nmet hyl am no) pr opoxy-3- net hoxyphenyl ,

4- hydr oxypr opoxy- 3- net hoxyphenyl , 4-(2-hydroxy-1, 1- di nethyl et hyl) phenyl,
4- (1- hydroxy- 1- met hyl et hyl ) phenyl, 4-met hoxy-3- (pyrrolidin-1-yl)phenyl,
3- met hoxy- 4- rrolidin-1- met hox propan2-yl ox henyl ,

3- met hoxy- 4- rﬁﬁ!tﬂ Mksdnyfcy%ﬁﬁ@ﬁyfs"tutew}fm Qﬁtﬁ’gj 9f9$§spﬁﬁg?ﬂ,f&'§)
(3-hydroxypyrrol i @@k nbﬂavblkoﬁy (aﬁdhwé@fml peridi nyl) - 3- met hoxyphenyl,

4- (3- hydroxyazeti di nyl) - 3- et hox

4- ( 3- hydr oxyﬁW?foﬁlk%yrﬂntPﬂQ”WWi%‘é’WPP“QI‘-GGIZSH’%‘H@%’@"BB%@@ yl ) phenyl ,
4- (4- et hyl pi ﬂnnfo‘lg

et hyl pi peraz Pﬁw%z%/"%l %ﬁﬁﬁﬂ,ﬁ"@ éﬁ%%hﬂ?ﬂﬂ?g’)((‘dyﬁe ° r°‘5?sp‘é¢? &”rf? fvgr?ﬁ and 3-
hydr oxynet hyl phenjqwer alkyy, and O@f&‘la"bﬁ'ébsélhéﬂﬁ @HIIHQWM ty of claim19 wherein
A is an optionally substityted heterocycl oal kyl group conprising one or
nor e het er oat ons qal and N. 21. At |east one chem cal entity of
cl ai m 20, vvherel @ cl oal kyl group is substituted with one or

: gl kyl and oxo. 22. At |east one chem cal
entity of cl t [ ower al kyl .
23. At |east one chem cal enti ty%%lﬁél%@h@%érﬁﬂ?{lﬁ %Lwld%q%@&cﬂosen from
3, 4- di hydr 02H benhelesdgye|oa]kyk groiups.eeach of which groups having from 5 to 7 ring

4- et hyl - 3, 4-di hy

2,3,4,5-tetrahydr ggﬁéﬁf@a?@hg%ﬁoxazégﬁa ’J?thm!g memRerfrgmﬂt'%r'ng and

t et r ahydr obenzo[ bepdh of whiah gooupsibejmg omlc@aﬂy ammme:ﬂqtl ndol- 2-one-6-yl, and
2, 3- di hydro-1H i ndol-2-one-5-yl. 24. At |east one chem cal entity of any
one of clainms 1 to 23, wherein R2 is chosen fromoptionally substituted
het er oari2.; ditheeabt obechemixai entity optlaiomal | wherelvsiR| isyphedylvaubktitotesl with nor e

gr oups chosen froml|ower a hal o, and oxo, di hydroqui noxali nyl
optionally sPP&' J‘G%&’%Pcsr%‘“g’ﬁ%“ I)rp%m)re groups chosen from | ower al kyl and
oxo; di hydr ohmydmgi; azolyl optionally substitued with oxo; di hydr oi ndol yl

optionally s titu e o ou hosen frqm l r_al kyl and
oxo, and pheﬁ&??erg iqqﬂfy\f“pgﬁo%qyﬁuhﬂgotgﬁvﬁtg %%g‘?rgfm@%‘m?s Sf r?m)ptl onal | y
substituted al kyl hy@r)b&ijl,(]owél §|k@xy, landtowerldtyky, hal o, sul fonyl optl onal |y
substituted am.no, and

ubsti tuted het t
cheni cal ent i&@n %Pp'é‘?%" Ehstltmgr@ﬁ}prsﬁéé&pgrgy&w X’Wb%‘i”eéﬁ as one

substituted pyri dld’wérall@yéutﬁﬂhﬂ!t&ﬂwthqﬂum?eﬁd lowetd BRI ubstituestt WWWGX
substituted with am no, indazolyl optionally substituted with one or two

groups chosen f r ofHkEXY: sbanmoyl, hal o, |ower alkyl, and am no, indolyl
optionally Sllkhﬁér'élkﬁx?%d?bhﬁ!lﬁlﬁsﬁfutéd’@nﬂ%ﬁé‘BFMH"@:%%S Eﬁ@é@rﬂ ﬁwﬁrhy&}dﬁy'
car banoyl, benzoi m dazolyl optionally substituted wth nmethyl of am no,
benzot hi ozol yI op8ndARlioRally sybstituledaming.and ower al kyl |

lower alkyl optionally substituted with one or two groups chosen from hydroxy,

lower alkoxy, trifluoromethyl, and optionally substituted amino.

13. At least one chemical entity of claim 12, wherein R, is phenyl substituted with
one or two groups chosen from
hydroxy,
heterocycloalkyl optionally substituted with one or two groups chosen from
hydroxy, lower alkoxy, and lower alkyl,
lower alkoxy, and
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benzoxazol yl , benzotriazolyl, quinoxalinyl optionally substituted with

am no, quinazolinyl optionally substituted with am no, di hydrobenzoxazi nyl
optionally substituted with one or nore groups chosen from nethyl, hal o,
and oxo, 1H-pyrrolo[3,2-b]pyridinyl, dihydrobenzoxazinyl optionally
substituted with one or nore groups chosen fromlower alkyl, halo, and oxo,
di hydroi ndol yl optionally substituted with one or nore groups chosen from
| ower al kyl and oxo, and phenyl substituted with one or nore groups chosen
fromoptionally substituted al kyl, cyano, chloro, fluoro, nitro, nethoxy,

sul fonyl, heteroar d NH 1:112 s | ower al kyl.
26. At |east 'S4 @%@r‘?f‘@gbu‘&ﬁt‘ﬁ"{] ‘P)é’iq{?% gw\ﬂ?@?émﬁ‘ é@rpgy {¥&en from
2, 3-di hydro- 1, 4- bﬂ@i@dﬂ%’drﬁm@thﬁl,,and optionally substituted amino.

4- et hyl - 3, 4-di hydr o- 2H 1, 4- benzoxazi n-6-yl, 1, 3- benzoxazol -5-yl,

2H- 1, 3- benzodi oxol-5-yl, 2 3-di hydro-1Hi ndol 6-yl,

2- et hyl {2, %t%é&bhé@ﬁémﬂjaﬁéﬂﬁy 'bﬂl:l'aﬂn 53there|n Ry is chosen from (1-
1rrethy123dhydro-1 dol- 2-

1,2, 3, 4-tet rﬁ?&%?%ﬁutﬂmmﬁvh(w 1etf'H'ém0ﬁ byssoxppopan-2-yhphenyl, (2,282-1-
tetrahydr0|s L Z -

2 hydr oxyot hﬁ“‘?ﬁfﬂn g;%%trlyﬁgﬁé‘i‘nﬂoﬁw,i‘% 8 hBx&tubko-2-hydroxypropan-2

1- hydr oxyet hw!)plmul r@dwerox-2-methylpropewy)-37mpgthoxyphenyl, (2-

T 5 hycr o DS RIOGhARyIHE)-o-miehGlEhay A E- AR Ain e é’f%ﬂ"f"‘ﬂ& oy
iHrz py(rj ?ﬁolj rgsynnethpxspmenyhz(umeroxvethﬂl)pmnyy|3,4chuanetb@wpbenyla3o| -5-
di et hy 1y2 O)?@été&éfpﬁ%h% B'I?élhcg&gﬁérﬁ)l “PhydtByathiiia- ﬁve%]oxyphenyl

3-(1, 3-thi za@lhytﬂrgxmthyim dmﬂu)xyﬂh@wlcﬂ fiyatoah-thiethonyphenyR dene- 6- | |

i gE Lg% lzoéL El_ | g‘ﬁfi&@ ?)’ﬁ n\6 pr@%ﬁb%&ﬁ%ﬂ% %&%Q%r})pgﬂp C]I n?etMmephenyl

1H, 2? ?:—I— pyr |4d((2Hﬁ,gdBe>®31L1Zdlmleﬁwlethﬂ)ﬂmayl&yi -hydroxy-1 metlhylethyl)phenyl 4-

2,2 r r ne- 6-vl,,

S 2 oyl LN Dttt -SSR oS SP ey 4B ek 1 ypnenyi, 3

L I uorg 1H: ndﬂéthbxsﬁéﬁl Y;})rop%ﬁﬂylgxygpwdcﬁ meﬂmgwl@(mdw@m&-gli)mes | h4iH 1, 3-
enzodl azo one-.b- enzodl azoj,-.0- , | 0ol-0-vyl, ...
o o 3 B, TP A R ol Phengh 2SR T Sy ippricinyl)-

1- et hyl - 1H laﬂaetm nqml 36 dydaxya.’germﬁ;hyizﬁérhmﬁh@ﬁﬂ]4mdazol S-yl,

2- et hyl - - oxoi ndol i n- 6-

3, 3- di net hyl &T\dm%@ 'Y%vah%mfd%mgmorvaro i2odlpbenvied-( |

3, 4-di hydro- %lnhykaﬂeraemmg@-@rﬂemoxyphe"‘nyam(a%tﬁ,rbEe@%ﬁpi-yﬁpuényl 4-(3-

3-am no- 1H ndazol - 6- car am)% H i ndazol - 6-

3- net hyl - 1H inyeeexpis- '@emwpll?ﬁf@)ﬂiﬂ)ﬁ anyld@rrq/%md@wraemkﬂhspyil 4] oxazi n-6-yl ,
4- (1- hydr oxy- 2- net hyl propan- 2-yl ) phenyl, 5- fluoro-1Hindazol-6-yl, and
indolin-6-yl. 27. At |east one chemcal entity of any one of clainms 1 to
23, wher@.n gt lqast ene skemicabentity of amaeng okalaigtsi t iar Hatvdraseinyfi, is

di hydr obenzo PRl &l 09r¥\er al kyl and oxo, and
phenyl subst@é?ﬂﬁbbgﬂh{emﬁmo%%re g#o sc%srggef}n romoptionally
substituted &ydioky, cyano, nitro, |ower alkoxy, halo, sulfonyl, optionally
substituted I, f it rvi | east one
chem cal ent ?ﬁ/é?o chﬂ‘méﬁﬂ&ﬂ#xﬁm@ “l“g C o@g‘hsfg?%urﬁgocp olséﬁgloﬁ,
substituted pyri dhydroxy,jgwemalldoxyy land idwergtehy| , qui nol i nyl optionally

et bt < o) A9 kT P B SRR A BB Ot

one or two gilowgrsalkyhoptiondly substiued withkgrie ameoqroupsoehuzen ot bydrgxy,
optionally substituted, with benzot hi ozol yl , benzoxazol yl ,
benzot ri azol yl , [? WS RO AN cbqq%ga@s( F@”@'ﬁ-ﬁ%‘! PN%d with anino,

qui nazol i nyl optlonally substituted with am no, dihydrobenzoxazi nyl
optionally substituted with nmethyl and oxo, 1H pyrrolo[3,2-b]pyridinyl, and
phenyl substituted with one or nore groups chosen fromoptionally
substituted al kyl, cyano, chloro, fluoro, nitro, methoxy, sulfonyl,
heteroaryl, am no, and NHC(0) R12 where R12 is |lower alkyl. 29. At |east one
chem cal entity of claim28, wherein RBggis chosen from1H 1, 3-
benzodi azol - 6-yl, 1Hindol-6-yl, 1H pyrrolo[3, 2-b]pyridin-6-yl,
1-nmet hyl -1H 1, 3- benzodi azol -5-yl, 1-methyl-1H 1, 3- benzodi azol - 6-yl,

1-met hyl- 1Hbenzo[ d] i m dazol -5-yl, 2-nethyl-1H benzoi dli m dazol -5-yl,

2- oxoi ndolin-6-yl, 3,3- dinmethyl-2-oxoindolin-6-yl,

3, 4-di hydro- 2H 1, 4- benzoxazi n-6-yl, 3, 4-di hydro-2H1, 4- benzoxazi n-7-yl,

3 anlno 1H—|ndazol 5 yI 3 anlno 1H—|ndazol 6 yI 3-

A o o, o



32. A pharnmaceutical conposition conprising at |east one chemcal entity of
any one of clains 1 to 31, together with at | east one pharmaceutically
accept abl e vehicle chosen fromcarriers, adjuvants, and excipients. 33. A
met hod for treating a patient having a di sease responsive to the inhibition
of Syk activity, conprising admnistering to the patient an effective
anount of at |east one chemcal entity according to any one of clains 1 to
31. 34. The nethod according to claim 33, wherein the patient is a hunman.
35. The nethod according to claim 33, wherein an effective anbunt of said

't raventiie) yi 1T ParsEemeR pofty B 5B 51 Imen RBRILABLVEE cor di ng

to claim 33, dﬁ@et;rqwa groupf drdebh vonnount of said at |east one chem cal
entity is admnistered orally. 37. The nethod according to claim 33,

wherei n the dYSEXe responsive to inhibition of Syk activity is cancer. 38.
The met hod aq&é@érebmomw@bwaugéubmaf Rl VAtH &% & 1HRAFBUPLEMARRIfiMN T O
inhibition of Syk activity is | ynphoma and |'eukem a. 39. The net hod
accordi ng to cl ai fydexywpeeealkoxhandilakersakdesponsi ve to inhibition of Syk
activity is nhesnBi@hdapgthritis. 40. The nethod according to claim 33,
wherein the di sease résponsive to inhibition of Syk activity is allergic
rhinitis. 41.lowerealigdisHbstitatedyvith ong ordwel Grpupschosgn dlom hydragy, dowerase
responsi ve to inhi roni c obstructive pul nonary
di sease (COPD). 0&11‘%006 t@é" accHoS\rm ¢d h'?lgggl ai m 33, wherein the disease
responsive to i nh| bition of Syk activi ty is adult respiratory distress
syndr one,{ AR di sease
" eaponsi Vet ahjestne EEMER &l BEERIT G whesk! & Bty BB b vt or y
di sease. 44. ofleeornwo lgoelpsabosen frgmt o cl ai m 33, wherein the di sease
responsi ve t(cjﬁ nh| bition of Syk activity is multiple sclerosis. 45. The
met hod accor "o clai m 33, wherein the di sease responsive to inhibition
of Syk acti V|h‘e}er06ycma:llqil optiorealldisebstiteted4Gth driecomablpoupscctmsenignt o cl ai m
33, wherein the dh éase rgiﬁ%ensw to inhibition of Syk activity is

i nfl ammatory di se ¥@roxy an od according to claim 33, wherein the

di sease respmérvaﬂkd)q ardni bi tion of Syk acti vi ty is acute inflammatory
reaction. 48. The o% l%corlg| to claim 3?}] rel sg:&he dléease
responsi ve téo“?"?ﬁﬁ' SHBsHit ‘i’r\}WP)Q’P‘épsa Qs£Ri r6’"bl P¥eaNd lpwer T e

nmet hod accordi ng b;kog*al m 33, wherein the disease responsive to inhibition
of Syk activity is polycystic kidney disease. 50. A nethod for determning
the presence of Syk in a sanple, conprising contacting the sanple with at

| east ony, cheuyEaah oﬁ@fchéﬁmc@f erﬂﬁYoPélﬁmﬁ’ﬁSC\hﬁér@h B, 'E;Q:h%éerﬂﬂéﬁlr jcondi tions
that permt detection ivity, detectin evel of Syk activity in

t he sanpl e, Mﬂquﬁéﬁhé\‘)mﬁﬂyﬁ@E%ﬂﬁﬂh%%ﬁ@ﬂﬁ'@%Q!g@éfpbﬁn!db%'@m%)’& Syk in the
sanple. 51. 0 Vi g contacting
cell's expr essﬁl gbﬂgv\il W hgamxgﬂsepwgggng‘ﬁbﬁ@rwe%twgmgme&@yqone of cl ains
1to 31, in &met Wlﬂhﬁn‘.#u?‘F'H@IOe‘lrmqtbO)ﬁ@heﬂ‘.liaﬁ(@ln@&mkﬁa@@)@myr&act| vity in

cont act i ng oS TEOSphenl b PRy S ybRrEng: 4Ry TP Sy

one of cl ai rr:;ilrmethaleﬂwl)bhemﬂ ‘hhbhmros!rﬂfme‘iheiethw)ﬂhemthe‘ban)(decr ease the

level of ATP(W%IBW?—iyﬁpﬁéth,ié—ﬁ'\gthoxy-4-(pyrrolidin-1-yl)phenyl, 3-methoxy-4-(propan-
2-yloxy)phenyl, 3-methoxy-4-(morpholin-4-yl)phenyl, 4-(pyrrolidin-1-yl)phenyl, 4-
(3-hydroxypyrrolidinyl)phenyi, 4-(4-hydroxypiperidinyl)-3-methoxyphenyl, 4-(3-
hydroxyazetidinyl)-3-methoxyphenyl, 4-(3-hydroxypyrrolidinyl)-3-methoxyphenyl,
4-(2-methoxypropan-2-yl)phenyl, 4-(4-ethylpiperazin-1-yl)-3-methoxyphenyi, 4-(4-
ethylpiperazin-1-yl)phenyl, 4-(3-hydroxy-3-methylpiperidinyl)phenyl, and 3-
hydroxymethylphenyl.
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19.

20.

21.

22.

23.

24

At least one chemical entity of any one of claims 1 to 6 or 10, wherein R; is

At least one chemical entity of claim 19 wherein A is an optionally substituted
heterocycloalkyl group comprising one or more heteroatoms chosen from O and
N.

At least one chemical entity of claim 20, wherein the heterocylcloalkyl group is
substituted with one or more groups chosen from lower alkyl and o0xo.

At least one chemical entity of claim 20, wherein the heteroatom N is substituted
by lower alkyl.

At least one chemical entity of claim 19, wherein R, is chosen from 3,4-dihydro-
2H-benzo[b][1,4]oxazin-6-yl, 4-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-6-yl,
2,3,4,5-tetrahydrobenzo[b]{1,4]oxazepin-7-yl, 5-methyl-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-7-yl, 2,3-dihydro-1H-indol-2-one-6-yl, and 2,3-
dihydro-1H-indol-2-one-5-yl.

At least one chemical entily of any one of claims 1 to 23, wherein Rz is chosen

from

optionally substituted heteroaryl;

dihydrobenzoxazinyl optionally substituted with one or more groups chosen from
lower alkyl, halo, and oxo,

dihydroquinoxalinyl optionally substitued with one or more groups chosen from
lower alkyl and 0xo0;

dihydrobenzodiazolyl optionally substitued with oxo;
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dihydroindoly! optionally substituted with one or more groups chosen from lower
alkyl and oxo, and

phenyl substituted with one or more groups chosen from optionally substituted
alkyl, cyano, nitro, lower alkoxy, halo, sulfonyl, optionally substituted
amino, and optionally substituted heteroaryl.

At least one chemical entity of claim 24, wherein Rz is chosen from

optionally substituted pyridinyl,

pyrimidinyl,

thiophenyl,

quinolinyl optionally substituted with amino,

indazolyl optionally substituted with one or two groups chosen from carbamoyl,
halo, lower alkyl, and amino,

indolyl optionally substituted with one or two groups chosen from lower alkyl,
carbamoyl,

benzoimidazolyl optionally substituted with methyl or amino,

benzothiozolyl optionally substituted with lower alkyl,

benzoxazolyl, '

benzotriazolyl,

quinoxalinyl optionally substituted with amino,

quinazolinyl optionally substituted with amino, dihydrobenzoxazinyl optionally
substituted with one or more groups chosen from methyl, halo, and oxo,

1H-pyrrolo[3,2-b]pyridinyl,

dihydrobenzoxazinyl optionally substituted with one or more groups chosen from
lower alkyl, halo, and oxo,

dihydroindolyl optionally substituted with one or more groups chosen from lower
alkyl and oxo, and

phenyl substituted with one or more groups chosen from optionally substituted
alkyl, cyano, chloro, fluoro, nitro, methoxy, sulfonyl, heteroaryl, amino, and
NHC(O)R12 where Ry2 is lower alkyl.
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26.

27.

At least one chemical entity of claim 25, wherein Rz is chosen from 2,3-dihydro-
1,4-benzodioxin-6-yl, 4-methyl-3,4-dihydro-2H-1,4-benzoxazin-6-yl, 1,3-
benzoxazol-5-yl, 2H-1,3-benzodioxol-5-yl, 2,3-dihydro-1H-indol-6-yl, 2-methyl-
1,2,3,4-tetrahydroisoquinolin-6-yl, 1-methyl-2,3-dihydro-1H-indol-2-one-6-yl,
1,2,3,4-tetrahydroisoquinolin-2-yl-ethan-1-one-6-yl, 2-ethyl-1,2,3,4-
tetrahydroisoquinolin-7-yl, 2-aminoquinazolin-6-yl, 2-hydroxyethyl-2H-indazol-6-
yl, 1-hydroxyethyl-2H-indazol-6-yl 1H-indazol-7-yl, 1,2,3,4-tetrahydroisoquinolin-
6-yl, 3-(diethylamino)methyl-1H-indazol-6-yl, 1,2-dihydroquinoxalin-2-one-6-yl,
1,2-dihydroquinolin-2-one-6-yl, 1H-pyrazol-4-yl, 1,3-thiazol-5-yl, 2-methyl-1,3-
benzothiazol-5-yl, 1'2’-dihydrospiro[cyclopropane-1,3’-indole]-2’-one-6-yl, 3,3-
dimethyl-2-ox0-2,3-dihydro-1H-indol-6-yl, 3-(1,3-thizacl-4-ylmethylidene)-2,3-
dihydro-1H-indole-2-one-6-yl, 1-methyl-1H-indazol-6-yl, (N,N-
dimethylaminocarbonyl)indol-6-yl, 1,3-benzothiazol-5-yl, 1,3-benzothiazol-6-yl,
1H,2H,3H-pyrido[2,3-b][1,4]oxazin-2-one-6-yl, 2,2-difluoro-3,4-dihydro-2H-1,4-
benzoxazin-3-one-6-yl, 3-ethyl-1H-indazol-6-yl, 1H-indol-2-yl, 1H-indol-3-yl, 4-
fluoro-1H-indazol-6-yl, 1H-1,2,3-benzotriazol-6-yl, 2,3-dihydro-1H-1,3-
benzodiazol-2-one-6-yl, 1H-1,3-benzodiazol-6-yl, 1H-indol-6-yl, 1H-pyrrolo[3,2-
blpyridin-6-yl, 1-methyl-1H-1,3-benzodiazol-5-yl, 1-methyl-1 H-1,3-benzodiazol-6-
yl, 1-methyl-1H-benzo[d]imidazol-5-yl, 2-methyl-1H-benzo[d]imidazol-5-yl, 2-
oxoindolin-6-yl, 3,3-dimethyl-2-oxoindolin-6-yl, 3,4-dihydro-2H-1,4-benzoxazin-6-
yl, 3,4-dihydro-2H-1,4-benzoxazin-7-yl, 3-amino-1H-indazol-5-yl, 3-amino-1H-
indazol-6-yl, 3-carbamoy!-1H-indazol-6-yl, 3-methyl-1H-indazol-6-yl, 3-oxo-3,4-
dihydro-2H-benzo[b][1,4loxazin-6-yl, 4-(1-hydroxy-2-methylpropan-2-yl)phenyl, 5-
fluoro-1H-indazol-6-yl, and indolin-6-yl.

At least one chemical entity of any one of claims 1 to 23, wherein Rz is chosen
from optionally substituted heteroaryl, dihydrobenzoxazinyl optionally substituted
with lower alkyl and oxo, and phenyl substituted with one or more groups chosen
from optionally substituted alkyl, cyano, nitro, lower alkoxy, halo, sulfonyl,
optionally substituted amino, and optionally substituted heteroaryl.
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28.

29.

30.

At least one chemical entity of claim 27, wherein R is chosen from optionally
substituted pyridinyl, pyrimidinyl, thiophenyl, quinolinyl optionally substituted with
amino, indazolyl optionally substituted with halo, carbamoyl, methyl or amino,
indolyl, indolinyl optionally substituted with one or two groups chosen from lower
alkyl and oxo, benzoimidazolyl optionally substituted with methyl or amino,
benzothiozolyl, benzoxazolyl, benzotriazolyl, quinoxalinyl optionally substituted
with amino, quinazolinyl optionally substituted with amino, dihydrobenzoxazinyl
optionally substituted with methyl and oxo, 1H-pyrrolo[3,2-b]pyridinyl, and phenyl
substituted with one or more groups chosen from optionally substituted alkyl,
cyano, chloro, fluoro, nitro, methoxy, sulfonyl, heteroaryl, amino, and NHC(O)R;
where Rz is lower alkyl.

At least one chemical entity of claim 28, wherein Rz is chosen from 1H-1,3-
benzodiazol-6-yl, 1H-indol-6-yl, 1H-pyrrolo[3,2-b]pyridin-6-yl, 1-methyl-1H-1,3-
benzodiazol-5-yl, 1-methyl-1H-1,3-benzodiazol-6-yl, 1-methyl-1H-
benzo[d]imidazol-5-yl, 2-methyl-1H-benzo[d]imidazol-5-yl, 2-oxoindolin-6-yl, 3,3-
dimethyl-2-oxoindolin-6-yl, 3,4-dihydro-2H-1,4-benzoxazin-6-yl, 3,4-dihydro-2H-
1,4-benzoxazin-7-yl, 3-amino-1H-indazol-5-yl, 3-amino-1H-indazol-6-yl, 3-
carbamoyl-1H-indazol-6-yl, 3-methyl-1H-indazol-6-yl, 3-0x0-3,4-dihydro-2H-
benzo[b][1,4]oxazin-6-yl, 4-(1-hydroxy-2-methylpropan-2-yl)phenyl, 5-fluoro-1H-
indazol-6-yl, and indolin-6-yl.

At least one chemical entity of any one of claims 1 to 23 wherein R; is chosen
from optionally substituted pyridinyl, pyrimidinyl, thiophenyl, quinolinyl optionally
substituted with amino, indazolyl optionally substituted with methyl or amino,
indolyl, benzoimidazolyl optionally substituted with methyl or amino,
benzothiozolyl, benzoxazolyl, benzotriazolyl, quinoxalinyl optionally substituted
with amino, quinazolinyl optionally substituted with amino, dihydrobenzoxazinyl
optionally substituted with methyl and oxo, and phenyl substituted with one or
more groups chosen from optionally substituted alkyl, cyano, chloro, fluoro, nitro,
methoxy, sulfonyl, heteroaryl, amino, and NHC(O)R,2 where Rz is lower alkyl.
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31.

At least one chemical entity of claim 30, wherein Rz is chosen from
3-methylphenyl, 4-methylphenyl, 3-nitrophenyl, 3-[(ethylaminoymethyllphenyl, 4-
[(ethylamino)methyl]phenyl, 3-(trifluoromethyl)phenyl, 3-methoxyphenyl, 4-
pyridinyl, 3-pyridinyl, 4-cyanophenyl, 3-cyanophenyl, 4-chlorophenyl, 3-
chlorophenyl, 4-chloro-3-methylphenyl, 3-chloro-4-methylphenyl, 4-fluorophenyl,
3-fluorophenyl, 4-fluoro-3-methylphenyl, 3-fluoro-4-methylphenyl, 3,4-
difluorophenyl, 4-suffonamidophenyl, 3-sulfonamidophenyl, 4-
methanesulfonylphenyl, 3-methanesulfonylphenyl, 2-fluoropyridin-4-yl, 5-
methylpyridin-3-yl, 5-chloropyridin-3-yl, pyrimidin-5-yl, (4-acetylpiperazin-1-
ylymethylphenyl, (3-acetyipiperazin-1-ylymethylphenyl, (3-piperazin-1-
yimethyl}phenyl, (4-piperazin-1-ylmethyl)phenyl, 3-acetamidophenyl, 4-
acetamidophenyl, 4-aminophenyl, 3-aminophenyl, thiophen-3-yl, thiophen-2-yl,
1H-indazol-5-yl, 1H-indazol-6-yl, 3-amino-1H-indazol-5-yl, 1-methyl-1H-indazol-5-
yl, 1-methyl-1H-indazol-6-yl, 3-methyl-1H-indazol-5-yl, 2,3-dimethyl-2H-indazol-5-
yl, 3-amino-1H-indazol-6-yl, 3-amino-1H-indazol-5-yl, 4-(1H-imidazol-2-yl}phenyl,
4-(1H-imidazol-5-yl}phenyl, 3-(1H-imidazol-5-yl)phenyl, quinolin-6-yl, 2-
aminoquinoline-6-yl, 3-aminoquinoline-6-yl, 1,3-benzothiazoi-5-y!, 1,3-
benzothiazol-6-yl, 2-aminoquinazoline-6-yl, 3-(1,3-thiazol-2-yl)phenyi, 4-(1,3-
thiazol-2-yi}phenyl, 3-(1,3-thiazol-2-yl)phenyl, 1,2-dihydropyridin-2-one-5-yI, 4-
(1,3-oxazol-2-yl)phenyl, 3-(1,3-oxazol-2-yl)phenyl, 2-aminopyridine-5-yl, 1H-
1,2,3-benzotriazol-6-yl, 1H-imidazo[4,5-b]pyridin-6-yl, 1,3-benzoxazol-5-yi, 1,3-
benzoxazol-6-yl, 1H-indol-6-yl, 1H-indol-5-yl, 1-methyl-1H-1,3-benzodiazol-5-yl,
2-amino-1H-1,3-benzodiazol-6-yl, 1-methyl-1H-1,3-benzodiazol-6-yl, 2H,3H,4H-
pyrido[3,2-b][1,4]oxazin-3-one-6-yl, 1H,2H,3H-pyrido[3,2-b][1,4]oxazin-3-one-6-
yl, 3,4-dihydro-2H-1,4-benzoxazin-3-one-6-yl, 3,4-dihydro-2H-1,4-benzoxazin-3-
one-7-yl, 4-methyl-3,4-dihydro-2H-1,4-benzoxazin-3-one-6-yi, 2-methyl-3,4-
dihydro-2H-1,4-benzoxazin-3-one-6-yl, 2,2-dimethyl-3,4-dihydro-2H-1,4-
benzoxazin-3-one-6-yl, 2-hydroxyquinolin-6-yl, 1-methyl-1,2-dihydropyridin-2-
one-5-yl, and quinoxalin-2-ol-7-yl.
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32.

35.

36.

37.

38.

36.

40.

41.

A pharmaceutical composition comprising at least one chemical entity of any one
of claims 1 to 31, together with at least one pharmaceutically acceptable vehicle
chosen from carriers, adjuvants, and excipients.

A method for treating a patient having a disease responsive to the inhibition of
Syk activity, comprising administering to the patient an effective amount of at
least one chemical entity according to any one of claims 1 to 31.

The method according to claim 33, wherein the patient is a human.

The method according to claim 33, wherein an effective amount of said at least
one chemical entity is administered by a method chosen from intravenously,

intramuscularly, and parenterally.

The method according to claim 33, wherein an effective amount of said at least .
one chemical entity is administered orally.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is cancer.

The method according to claim 37, wherein the disease responsive to inhibition

of Syk activity is B-cell ymphoma and leukemia.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is rheumatoid arthritis.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is allergic rhinitis.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is chronic obstructive pulmonary disease (COPD).
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42,

43.

44,

45.

46.

47.

48.

49,

50.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is adult respiratory distress syndrome (ARDs).

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is an allergy-induced inflammatory disease.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is multiple sclerosis.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is autoimmune disease.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is inflammatory disease.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is acute inflammatory reaction.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is allergic disorder.

The method according to claim 33, wherein the disease responsive to inhibition
of Syk activity is polycystic kidney disease.

A method for determining the presence of Syk in a sample, comprising contacting
the sample with at least one chemical entity of any one of claims 1 to 31 under
conditions that permit detection of Syk activity, detecting a level of Syk activity in
the sample, and therefrom determining the presence or absence of Syk in the
sample.
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51.

52,

A method for inhibiting B-celt activity comprising contacting cells expressing Syk
with at least one chemical entity of any one of claims 1 to 31, in an amount
sufficient to detectably decrease B-cell activity in vitro.

A method for inhibiting ATP hydrolysis, the method comprising contacting cells

expressing Syk with at least one chemical entity of any one of claims 1 to 31 in
an amount sufficient to detectably decrease the level of ATP hydrolysis in vitro.
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